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ø¬ı¯∏À˚˛ ÚÓ≈¬Ú Ó¬Ô…, ˜ÚÚ › ø¬ıÀù≠¯∏ÀÌ¬ı˛ ¸˜±À¬ı˙º
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¤˝◊√√ ’øˆ¬Ú¬ı ’±À˚˛±Ê√ÀÚ¬ı˛ Œ¬ı˙øfl¡Â≈√ õ∂˚˛±¸˝◊√√ ¤‡Ú› ¬Û¬ı˛œé¬±˜”˘fl¡ñ’ÀÚfl¡ Œé¬ÀS ¤Àfl¡¬ı±À¬ı˛
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¤fl¬fl¬ ¤fl¬fl¬ ¤fl¬fl¬ ¤fl¬fl¬ ¤fl¬fl¬ 1 r ˜‘øMfl¬±¬ı˛ ·Í¬Ú › øÚ˚˛Lafl¬¸˜”˝ (Soil

Formation-Process and factors)

·Í¬Ú·Í¬Ú·Í¬Ú·Í¬Ú·Í¬Ú

1.1 √õ∂d¬±¬ıÚ±

1.2 Î¬◊ÀV˙…

1.3 ˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q, ¸—:±, Î¬◊¬Û±±Ú

1.3.1 ˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q

1.3.2 ˜‘øMfl¬±¬ı˛ ¸—:±

1.3.3 ˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú

fl¬øÍ¬Ú Î¬◊¬Û±±Ú

Ó¬¬ı˛˘ Î¬◊¬Û±±Ú

·…±¸œ˚˛ Î¬◊¬Û±±Ú

1.3.4 ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛±

1.3.4.1 ’±¬ı˝ø¬ıfl¬±¬ı˛ :ñ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛, ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛, ∆Ê¬ı

’±¬ı˝ø¬ıfl¬±¬ı˛

1.3.4.2 Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ·Í¬Ú √õ∂øflË¡˚˛± :ñ

¬Ûø¬ı˛À˘‡ ¬ı± Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ¬ıÌ«Ú±, ∆Ê¬ıd¬À¬ı˛¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛±, ¤…±˘≈øˆ¬À˚˛˙±Ú √

õ∂øflË¡˚˛± : ˚±øLafl¬ › ¬ı˛±¸±˚˛øÚfl¬ ˝◊˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±

1.3.5 ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ øÚ˚˛Lafl¬ :

Ê˘¬ı±˚˛≈, ˜”˘ ø˙˘±‡G¬, Êœ¬ıÊ·» ˆ”¬-√õ∂fl‘¬øÓ¬, ˜±Ú≈¯∏, ¸˜˚˛

1.4 ¸±¬ı˛±—˙

1.5 ¸¬ı«À˙¯∏√ √õ∂ùü±¬ı˘œ

1.6 Î¬◊M¬ı˛˜±˘±

1.1 √õ∂d¬±¬ıÚ±

˜‘øMfl¬± ˆ”¬ø¬ı…± √õ∂±fl‘¬øÓ¬fl¬ ˆ”¬ø¬ı…±¬ı˛ ¤fl¬øÈ¬ ’Ú…Ó¬˜ ø¬ı¯∏˚˛º ˜‘øMfl¬± ˙≈Ò≈¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¤fl¬øÈ¬ ·≈¬ı˛≈Q¬Û”Ì«

Î¬◊¬Û±±Ú˝◊ ÚÀ˝ ˝◊˝± ’Ú…Ó¬˜ √õ∂±fl‘¬øÓ¬fl¬ ¸•Û› ¬ıÀÈ¬º ¤˝◊ √õ∂±fl‘¬øÓ¬fl¬ ¸•ÛÀ¬ı˛ ¸≈á≈¬ ¬ı…¬ı˝±À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛

˜±Ú¬ı ¸ˆ¬…Ó¬±, ’¢∂·øÓ¬ ’ÀÚfl¬±—À˙ øÚˆ«¬¬ı˛˙œ˘º ¸≈Ó¬¬ı˛±— √√õ∂fl‘¬øÓ¬¬ı˛ ¤˝◊ ’˜”˘… ¸•ÛÀ¬ı˛ ¸±˜ø¢∂fl¬ ¬Ûø¬ı˛ø‰¬øÓ¬
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’ÀÚfl¬ øfl¬ ŒÔÀfl¬˝◊ ·≈¬ı˛≈Q¬Û”Ì«º ˜‘øMfl¬± ¸•ÛÀfl«¬ ¸˜…fl¬ :±Ú ˘±Àˆ¬¬ı˛ ÊÚ… Œ˚ Œ˚ ø¬ı¯∏˚˛·≈ø˘ Ê±Ú± √õ∂À˚˛±ÊÚ

Œ¸·≈ø˘ ˝˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú, ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ¬ı± ·Í¬Ú √õ∂øflË¡˚˛±, ¤¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ¤¬ı˛

Œ|øÌø¬ıˆ¬±· › ø¬ıÚ…±¸ √õ∂fl‘¬øÓ¬, ˜‘øMfl¬±¬ı˛ ¬ı…¬ı˝±¬ı˛ Î¬◊»¬Û±øfl¬± › Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ¬˜‘øMfl¬±¬ı˛ ’¬ıÚ˜Ú › ˝◊˝±¬ı˛

√õ∂øÓ¬fl¬±¬ı˛, ˜‘øMfl¬± ¬Û≈Ú¬ı˛≈X±¬ı˛ › ¸—À˙±ÒÚ √õ∂ˆ‘¬øÓ¬º ˜‘øMfl¬± ø¬ı:±ÀÚ ˜‘øMfl¬± ¸—øù≠©Ü Î¬◊¬Ûø¬ı˛Î¬◊q¡ ø¬ı¯∏˚˛·≈ø˘¬ı˛

˜ÀÒ… ¸¬ı«±øÒfl¬ ·≈¬ı˛≈Q Œ›˚˛± ˝˚˛ ˝◊˝±¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…, Î¬◊»¬Û±øfl¬± Î¬◊¬ı«¬ı˛± ˙øq¡ ¤¬ı— ˜‘øMfl¬±

·Í¬Ú √õ∂øflË¡˚˛± › ˝◊˝±¬ı˛ øÚ˚˛LaÀfl¬¬ı˛ Î¬◊¬Û¬ı˛º øfl¬ôL≈√ ˜‘øMfl¬±¬ı˛ àÔ±Ú·Ó¬ ø¬ıÚ…±¸ ∆¬ıø‰¬ÀS…¬ı˛ Î¬◊¬Û¬ı˛ Œ¸¬ı˛”¬Û ·≈¬ı˛≈Q

’±À¬ı˛±¬Û fl¬¬ı˛± ˝˚˛ Ú±º √õ∂±fl‘¬øÓ¬fl¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ÊÚ… ø¬ıøˆ¬iß ’=À˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ·Í¬Ú

√õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ ˝˚˛º ¤¬ı˛ Ù¬À˘˝◊ ¸‘ø©Ü ˝˚˛ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ˜‘øMfl¬±º ˜‘øMfl¬± ˆ”¬ø¬ı…±˚˛ ˜‘øMfl¬±¬ı˛ ’Ú…±Ú…

ø¬ı¯∏˚˛·≈ø˘ Œ˚˜Ú ’±À˘±ø‰¬Ó¬ ˝˚˛ ŒÓ¬˜øÚ ø¬ıøˆ¬iß Œ|øÌˆ≈¬q¡ ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÀ·±ø˘fl¬ ¬ıKÈ¬ÀÚ¬ı˛ Î¬◊¬ÛÀ¬ı˛› ø¬ıÀ˙¯∏

·≈¬ı˛≈Q Œ›˚˛± ˝˚˛º

1.2 Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ

l ˜‘øMfl¬± ø¬ı:±ÀÚ¬ı˛ ·≈¬ı˛≈Q Î¬◊¬Û˘øt fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ˜‘øMfl¬±¬ı˛ ¸—:± øÚÀ«˙ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± › Ó¬±¬ı˛ øÚ˚˛Lafl¬ ø¬ı¯∏À˚˛ ¬ı≈øÁ¬À˚˛ øÀÓ¬ ¬Û±¬ı˛À¬ıÚº

1.3 ˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q, ¸—:±, Î¬◊¬Û±±Ú

√õ∂±fl‘¬øÓ¬fl¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¤fl¬øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±±Ú ˝˘ ˜‘øMfl¬±º ’Ú…±Ú… ¸•ÛÀ¬ı˛ Ú…±˚˛ ˜‘øMfl¬± ¸•ÛÀ¬ı˛›

·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º ¸˜d¬ √õ∂fl¬±¬ı˛ Êœ¬ı √õ∂Ó¬…é¬ ¬ı± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬± ¬ı±d≈¬Ó¬ÀLa¬ı˛

Ò±¬ı˛fl¬ › ¬ı±˝fl¬º ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¸¬ı«øÚ•ß ¬Û≈ø©Üd¬À¬ı˛ ¬ı˛À˚˛ÀÂ√ Î¬◊øæº ˜‘øMfl¬± Î¬◊øæÀ¬ı˛ ’±¬ı±¸àÔ˘º ˜‘øMfl¬± Â√±Î¬ˇ±

Î¬◊øæÀ¬ı˛ ’ød¬Q ’fl¬äÚœ˚˛º Î¬◊øæ ˝◊˝±¬ı˛ √õ∂À˚˛±ÊÚœ˚˛ ‡±… Œ˜Ã˘ ˜±øÈ¬ ŒÔÀfl¬˝◊ ¢∂˝Ì fl¬À¬ı˛ ¤¬ı— ¸”˚«±À˘±fl¬,

¸¬ı≈Êfl¬Ì± › fl¬±¬ı«Ú Î¬±˝◊’'±˝◊ÀÎ¬¬ı˛ ¸˝±˚˛Ó¬±˚˛ øÚÀÊ¬ı˛ ‡±… ∆Ó¬¬ı˛œ fl¬À¬ı˛º ¬Û≈ø©Üd¬À¬ı˛¬ı˛ ’ôL√ˆ«¬≈q¡ ’Ú…±Ú…

¬Û¬ı˛Àˆ¬±Êœ Êœ¬ı ¶§Àˆ¬±Êœ Î¬◊øæÀ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ ˝›˚˛±˚˛ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ Î¬◊¬Û¬ı˛˝◊ øÚˆ«¬¬ı˛˙œ˘º

¬ı±d≈¬Ó¬ÀLa¬ı˛ ø¬ıøˆ¬iß fl¬øÍ¬Ú, ·…±¸œ˚˛ › Ó¬¬ı˛˘ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ øÚ¬ı˛¬ıø2Âiß Œ˚±·±Ú ¸—¬ı˛øé¬Ó¬ ˝˚˛ fl¬Ó¬fl¬·≈ø˘

’±¬ı±¸ ‰¬flË¡ ¬ı± Ó¬ÀLa (Close system of cycle) ˜±Ò…À˜º fl¬±¬ı«Ú ‰¬flË¡, ’ø'ÀÊÚ ‰¬flË¡, Ú±˝◊À¬∏C±ÀÊÚ

‰¬flË¡, Î¬◊ƒfl¬‰¬flË¡ √õ∂ˆ‘¬øÓ¬ ¤¬ı˛”¬Û ¤fl¬ ¤fl¬øÈ¬ ¬ıX‰¬flË¡ ¬ı± ˆ”¬ÕÊ¬ı ¬ı˛±¸±˚˛øÚfl¬ ‰¬flË¡ (Bio-gochemical Cycle)

¸—‚øÈ¬Ó¬ ˝˚˛ ¬ı±˚˛≈˜G¬˘, ø˙˘±˜G¬˘, ¬ı±ø¬ı˛˜G¬˘ ¤¬ı— Êœ¬ı˜G¬À˘¬ı˛ ¤¬ı— Êœ¬ı˜G¬À˘¬ı˛ ˜ÀÒ… Œ˜Ã˘

Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ’±±Ú √õ∂±ÀÚ¬ı˛ ˜±Ò…À˜º Œ˜Ã˘ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ Î¬◊q¡ ’±Ò±¬ı˛·≈ø˘¬ı˛ ˜ÀÒ… ø˙˘±˜G¬˘
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(Lithosphere) ’Ó¬…ôL√ ·≈¬ı˛≈Q¬Û”Ì«º ø˙˘±˜G¬À˘¬ı˛ ’Ú…Ó¬˜ Î¬◊¬Û±±Ú ˝˘ ˜‘øMfl¬± ˚± ¬Û≈Ú¬ı˛±˚˛ ¸˜d¬ ÊœÀ¬ı¬ı˛

¤fl¬øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ’±¬ı±¸àÔ˘º ¤øfl¬ ŒÔÀfl¬› ˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º

¬ı±d≈¬Ó¬ÀLa¬ı˛ ’ôL√·«Ó¬ ¬Û≈ø©Üd¬À¬ı˛¬ı˛ ¸À¬ı«±À2‰¬ ’¬ıøàÔÓ¬ ˜±Ú¬ıÊ±øÓ¬º ¤˝◊ ˜±Ú¬ıÊ±øÓ¬ ‡±À…¬ı˛ Î¬◊»¸ ˝˘

˜‘øMfl¬±º flË¡˜¬ıÒ«˜±Ú ˜±Ú¬ıÊ±øÓ¬¬ı˛ ¬ıøÒ«Ó¬ ‡±À…¬ı˛ Œ˚±·±ÀÚ¬ı˛ øÚ(˚˛Ó¬± ¸y√√¬ı ˝˚˛ Î¬◊¬ı«¬ı˛ ˜‘øMfl¬±¬ı˛ fl‘¬ø¯∏fl¬±À˚«

¸≈á≈¬ ¬ı…¬ı˝±À¬ı˛¬ı˛ ˜±Ò…À˜º ¤ÊÚ…˝◊ Î¬◊ißÓ¬ ø¸KÒ≈ ¸ˆ¬…Ó¬± › ø˜˙¬ı˛œ˚˛ ¸ˆ¬…Ó¬±¬ı˛ Ú…±˚˛ ¸≈√õ∂±‰¬œÚ ˜±Ú¬ı ¸ˆ¬…Ó¬±

Î¬◊¬ı«¬ı˛ ¬Ûø˘˜‘øMfl¬± › ¬Û˚«±5 Ê˘ ¸˜‘X ø¸KÒ≈ › Úœ˘Úœ¬ı˛ ¸˜ˆ”¬ø˜ÀÓ¬ ø¬ıfl¬±˙˘±ˆ¬ fl¬À¬ı˛º ’±¬ı±¬ı˛

ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ √õ∂±fl‘¬øÓ¬fl¬ ≈À˚«±· ¬ı± ˜‘øMfl¬±¬ı˛ ’¬ıÚ˜Ú Œ˝Ó≈¬ Î¬◊ißÓ¬ ˜±Ú¬ı¸ˆ¬…Ó¬±¬ı˛ ¬ÛÓ¬Ú ˝˚˛º ¬ıÓ«¬˜±Ú ˜±Ú¬ı

¸ˆ¬…Ó¬±› ø¬ıø2Âißˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ fl‘¬ø¯∏fl¬±À˚«¬ı˛ ¸Ù¬˘Ó¬± › Î¬◊ißøÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬±¬ı˛ ·≈Ì·Ó¬

˜±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º ˜‘øMfl¬±¬ı˛ ¤¬ı˛”¬Û ∆¬ıø˙©Ü…·≈ø˘ ’±¬ı±¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ √õ∂øflË¡˚˛±¬ı˛ Î¬◊¬Û¬ı˛ ˚±˝± ’±¬ı±¬ı˛

ø¬ıøˆ¬iß Î¬◊¬Ûfl¬¬ı˛Ì ¬ı± øÚ˚˛LaÀfl¬¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬º ¸≈Ó¬¬ı˛±— fl‘¬ø¯∏fl¬±À˚«¬ı˛ ¸Ù¬˘Ó¬± ¤fl¬øÚ ŒÔÀfl¬ ˜‘øMfl¬± ¸•ÛÀfl«¬

¸˜…fl¬ :±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬± ø¬ı:±ÀÚ¬ı˛ ˜±Ò…À˜˝◊ ˜‘øMfl¬± ¸•ÛÀfl«¬ ¤¬ı˛”¬Û ¸˜…fl¬ :±Ú˘±ˆ¬ fl¬¬ı˛±

¸y√√¬ıº ˙≈Ò≈ fl‘¡ø¯∏fl¡±˚«˝◊√√ ÚÀ˝√√ ˜‘øM√√fl¡±¬ı˛ ’Ú…±Ú… ¸≈á≈¬ ¬ı…¬ı˝√√±¬ı˛› ˜‘øM√√fl¡±¬ı˛ õ∂fl‘¡øÓ¬ ¸•ÛÀfl«¡ Ó¬ÀÔ…¬ı˛ Ò±¬ı˛Ì±¬ı˛

Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º fl‘¬ø¯∏fl¬±˚« Â√±Î¬ˇ±› ÊÚ¸—‡…±¬ı˛ Œ¬ı˙ øfl¬Â√≈ ’—˙ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

fl‘¬ø¯∏øˆ¬øMfl¬ ø¬ıøˆ¬iß ø˙ä ˚Ô± ¸”Ó¬œ¬ı¶a, ¬Û±È¬¬ı¶a, ‰¬±, ¬ı˛¬ı±¬ı˛, ¬Û˙˜ √õ∂ˆ‘¬øÓ¬ ø˙ä ¸—øù≠©Ü fl‘¬ø¯∏¬ÛÀÌ…¬ı˛ Î¬◊¬Û¬ı˛

øÚˆ«¬¬ı˛˙œ˘ Œ˚·≈ø˘ √õ∂fl¬±¬ı˛±ôL√À¬ı˛ ˜‘øMfl¬±¬ı˛˝◊ ’¬ı±Úº Î¬◊¬Ûø¬ı˛Î¬◊q¡ fl¬±¬ı˛ÀÌ ˜‘øMfl¬± ø¬ı:±ÀÚ¬ı˛ √õ∂À˚˛±ÊÚœ˚˛Ó¬±

¬ıÓ«¬˜±ÀÚ ¬ı˝≈·≈Ì ¬ı‘øX Œ¬ÛÀ˚˛ÀÂ√º

1.3.2 ˜‘øMfl¬±¬ı˛ ¸—:±

‘̃øMfl¬± ø¬ı:±Úœ¬ı̨± ø¬ıøˆ¬iß̂ ¬±À¬ı ‘̃øMfl¬±¬ı̨ ¸—:± øÚÒ«±¬ı̨Ì fl¬À¬ı̨ÀÂ√Úº ¤ø¬ı ∏̄À˚̨ ‘̃øMfl¬± ø¬ı:±ÀÚ¬ı̨ ÊÚfl¬ ¬ı̨≈̇ À˙œ˚̨

ø¬ı:±Úœ øˆ¬. øˆ¬. Î¬fl≈¬‰¬±À˚̨Àˆ¬¬ı̨ ¸—:± ◊̋ ¸¬ı«±øÒfl¬ Î¬◊À~‡À˚±·…º Ó“¬±¬ı̨ ¸—:± ’Ú≈̧ ±À¬ı̨ ‘̃øMfl¬± ˝˘ ¤˜Ú ¤fl¬øÈ¬

¬ıd≈¬ ̊ ± √õ∂fl‘¬øÓ¬ÀÓ¬ ø˙˘±d¬À¬ı̨¬ı̨ ’±¬ı˝ø¬ıfl¬±¬ı̨, Ê˘¬ı±˚̨≈, Êœ¬ı˜G¬˘, ̂ ”¬√õ∂fl‘¬øÓ¬ ¤¬ı— ̃ ±Ú≈À ∏̄¬ı̨ Î¬◊»¬Û±Ú˙œ˘ fl¬ «̃√õ∂Ì±˘œ¬ı̨

ÊøÈ¬˘ √õ∂ˆ¬±À¬ı ¶§±ˆ¬±ø¬ıfl¬ˆ¬±À¬ı ¬ı ≈̋¬ı»¸¬ı̨ ÒÀ¬ı̨ ‘̧ø©Ü ˝À˚̨ÀÂ√ ¤¬ı— flË¡˜˙ ø¬ı¬ıøÓ«¬Ó¬ ˝À˚̨ÀÂ√º

(Soil is a body subjected to natural and historical development which come into

being on the earth’s surface as a result of a complex combination of interactions

of rock, the organic world [ macro and micro organisms of vegetable and animal

origin ] the climate the local relief and production activities of man.)

’ÀÚÀfl¬¬ı˛ ˜ÀÓ¬ ˜‘øMfl¬± ˝˘ ¸± ¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ ¤fl¬øÈ¬ ø˜| ¬Û±Ô« ˚±˝±ÀÓ¬ ¸¬ı«±˝◊ Ú±Ú± √õ∂fl¬±¬ı˛ √õ∂±fl‘¬øÓ¬fl¬,

¬ı˛±¸±˚˛øÚfl¬ › ∆Êø¬ıfl¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚ÀÈ¬ ‰¬˘ÀÂ√ ¤¬ı— ˚±¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß d¬À¬ı˛¬ı˛ Î¬◊æ¬ı ˝À2Âº

Œfl¬±Ú Œfl¬±Ú ˜‘øMfl¬± ø¬ı:±Úœ¬ı˛ ˜ÀÓ¬ ˜‘øMfl¬± ˝˘ ˆ”¬QÀfl¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’±2Â±Úfl¬±¬ı˛œ ¸≈·ˆ¬œ¬ı˛ ¸”Ñ ø˙øÔ˘

¬ıd≈¬fl¬Ì± ˚Ô± Î¬◊øæ ¬ı‘øX¬ı˛ ˜±Ò…˜ ¬ı± Î¬◊øæ ˜”À˘¬ı˛ ’¬ı±¸àÔ˘º
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1.3.3 ˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú

˜‘øMfl¬± ¤fl¬øÈ¬ øS˜±Ò…˜ ˚≈q¡ ¬Û±Ô« ø¬ıÀ˙¯∏º fl¬±¬ı˛Ì ˝◊˝± fl¬øÍ¬Ú, Ó¬¬ı˛˘ › ·…±¸œ˚˛ Î¬◊¬Û±±ÀÚ¬ı˛ ¸˜i§À˚˛

·øÍ¬Ó¬º ’¬ı˙… ¸fl¬˘ ’¬ıàÔ±ÀÓ¬˝◊ ›˝◊ øÓ¬Ú Î¬◊¬Û±±ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Ú±› Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ˚‡Ú ˜‘øMfl¬±

¸•ÛÌ«¬ı˛”À¬Û ˙≈©® ˝˚˛ ¬ı± ˜‘øMfl¬±øàÔÓ¬ Ê˘ ÊÀ˜ ¬ı¬ı˛ÀÙ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ Ó¬‡Ú ˝◊˝±¬ı˛ ˜ÀÒ… Ó¬¬ı˛˘ Î¬◊¬Û±±Ú

’Ú≈¬ÛøàÔÓ¬ Ô±Àfl¬º ˜‘øMfl¬± ÊÀ˘ ¬Ûø¬ı˛¬Û‘q¡ ˝À˘› ·…±¸œ˚˛ Î¬◊¬Û±±ÀÚ¬ı˛ ø¬ı˘≈ø5 ‚ÀÈ¬º

(1) fl¬øÍ¬Ú Î¬◊¬Û±±Ú (Solid Phase) : ‘̃øMfl¬±¬ı˛ ’Ú…Ó¬˜ Î¬◊¬Û±±Ú ˝˘ fl¬øÍ¬Ú ¬ıd≈¬fl¬Ì±º Î¬◊»¬ÛøM ’Ú≈̧ ±À¬ı˛

fl¬øÍ¬Ú ¬ıd≈¬fl¬Ì± ¸±Ò±¬ı˛ÌÓ¬ ≈˝◊øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ ˚Ô± (A) ‡øÚÊ fl¬Ì± ¤¬ı— (B) ∆Ê¬ı fl¬Ì±º √õ∂±˚˛ ¸˜d¬

√õ∂fl¬±¬ı˛ ˜‘øMfl¬±˝◊ ¤˝◊ ≈˝◊ ¬ıd≈¬fl¬Ì±¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬º ’¬ı˙… ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜‘øMfl¬±˚˛ ˝◊˝±À¬ı˛ ¬Ûø¬ı˛˜±Ì·Ó¬ Ó¬±¬ı˛Ó¬˜…

Œ‡± ˚±˚˛º ’±¬ıX Ê˘±˙À˚˛ Œ˚ ëø¬ÛÈ¬í ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±˝±¬ı˛ ˜ÀÒ… ∆Ê¬ı fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú… Œ‡±

˚±˚˛º ∆Ê¬ı fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú…˚≈q¡ ¤¬ı˛”¬Û ˜‘øMfl¬±Àfl¬ ∆Ê¬ı ˜‘øMfl¬± (organic soil) ¬ıÀ˘º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Œ˚

¸˜d¬ ˜‘øMfl¬±˚˛ ‡øÚÊ fl¬Ì±¬ı˛ √õ∂±Ò±Ú… Œ‡± ˚±˚˛ Ó¬±˝±Àfl¬ ‡øÚÊ ˜‘øMfl¬± (Mineral soil) ¬ıÀ˘º

(A) ’ÕÊ¬ı ¬ı± ‡øÚÊ Î¬◊¬Û±±Ú (Inorganic or Mineral component) : ˜‘øMfl¬±¬ı˛ fl¬øÍ¬Ú

¬ıd≈¬fl¬Ì±¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ‡øÚÊ fl¬Ì±º ˜‘øMfl¬±¬ı˛ fl¬øÍ¬Ú Î¬◊¬Û±±ÀÚ¬ı˛ ø¸—˝ˆ¬±· ¤˝◊

Î¬◊¬Û±±ÀÚ ·øÍ¬Ó¬º ˜‘øMfl¬±¬ı˛ ’Ú…Ó¬˜ ‡øÚÊ fl¬Ì± ˝˘ øÚø«©Ü ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ¤¬ı— Œfl¬˘±¸ ·Í¬Ú ˚≈q¡

ø˙˘± ·Í¬Úfl¬±¬ı˛œ ø¸ø˘Àfl¬È¬ ‡øÚÊ ˚±˝± ˜”˘ ¬ı± √õ∂±Ôø˜fl¬ ‡øÚÊ (Primary mineral) ¤¬ı— ¬Ûø¬ı˛¬ıøÓ«¬Ó¬

‡øÚÊ (Secondary mineral) ¤˝◊ ≈˝◊ˆ¬±À· ø¬ıˆ¬q¡º ¤Â√±Î¬ˇ±› ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ ’Ú…±Ú… ¬ı˝≈ø¬ıÒ

‡øÚÊ ˚Ô± fl¬±À¬ı«±ÀÚÈ¬ ^¬ıÌœ˚˛ ˘¬ıÌ (Soluble salts) ¤¬ı— ˜≈q¡ Œ˘Ã˝ ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬º

(i) √õ∂±Ôø˜fl¬ ¬ı± ˜”˘ ‡øÚÊ : ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ˜”˘ ø˙˘±d¬¬ı˛ flË¡˜˙– ‰”¬Ì«œˆ”¬Ó¬ › ø˙øÔ˘ ˝À˚˛

¬ÛÎ¬ˇÀ˘ ø˙˘±¬ı˛ ø¬ıøˆ¬iß ‡øÚÊ·≈ø˘¬ı˛ ˜ÀÒ… Œfl¬±Ú Œfl¬±ÚøÈ¬ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ ˜”˘ ‡øÚÊ¬ı˛”À¬Û ø¬ıøù≠©Ü ˝À˚˛

¬ÛÀÎ¬ˇº ¤¬ı˛”¬Û ‡øÚÀÊ ø˙˘±˚˛ ˜”˘ ‡øÚÀÊ¬ı˛ ˜”˘·Ó¬ ∆¬ıø˙©Ü… ¬ıÊ±˚˛ Ô±Àfl¬º ˜‘øMfl¬±¬ı˛ ¤˝◊ Œ|øÌˆ≈¬q¡

‡øÚÊfl¬Ì±·≈ø˘¬ı˛ ’Ú…Ó¬˜ ˝˘ Œfl¬±˚˛±È«¬Ê ¤¬ı— ŒÙ¬˘¸ƒ¬Û±¬ı˛º ¤Â√±Î¬ˇ±› ¬ı˛À˚˛ÀÂ√ ¬Û±˝◊¬ı˛ø'Ú (Pryroxene)

¤…±ø•£¬À¬ı±˘¸ƒ (Amphiboles) ’ø˘øˆ¬Úƒ (Olivinis) ¤¬ı— ’w¬º

(ii) ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ‡øÚÊ : ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ø˙˘±·Í¬Úfl¬±¬ı˛œ ø¬ıøˆ¬iß ‡øÚÊ ø¬ıÀ˙¯∏Ó¬

ø¸ø˘fl¬±, ’…±˘≈ø˜Ú± › Œ˘Ã˝ ’'±˝◊Î¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ ¶§Ó¬La ¬Û±¬ı˛˜±Ìø¬ıfl¬ ·Í¬Ú˚≈q¡ ‡øÚÊ Œfl¬˘±¸ ¸‘ø©Ü

˝˚˛º ¤√õ∂fl¬±¬ı˛ ‡øÚÊ fl¬Ì±·≈ø˘¬ı˛ ’±˚˛Ó¬Ú 2 ˜±˝◊flË¡Ú 0.002 ø˜ø˘ø˜È¬±¬ı˛ ’À¬Ûé¬± é≈¬^º ¤ √õ∂fl¬±¬ı˛ ‡øÚÀÊ¬ı˛

˜ÀÒ… ’Ú…Ó¬˜ ˝˘ fl¬±± ‡øÚÊ (Clay mineral) ˚±˝± ¸±Ò±¬ı˛ÌÓ¬ Œflv¬ ÙË¬…±fl¬˙Ú (Clay fraction) Ú±À˜

¬Ûø¬ı˛ø‰¬Ó¬º ˜‘øMfl¬±¬ı˛ fl¬±± fl¬Ì± ¸±Ò±¬ı˛ÌÓ¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ‡øÚÊ ¬Z±¬ı˛± ·øÍ¬Ó¬º fl¬±± ‡øÚÊ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú

øfl¬ ŒÔÀfl¬ ø¸ø˘Àfl¬È¬ ’…±˘≈ø˜Ú± Œ˚Ã· ¤¬ı—Œfl¬˘±¸ ·Í¬Ú˚≈q¡º øÚø«©Ü ¬Û±¬ı˛˜±Ìø¬ıfl¬ ·Í¬Ú ø¬ı˝œÚ Ò”ø˘

¸‘˙… Œ˘Ã˝, ’…±˘≈ø˜øÚ˚˛±˜ › ø¸ø˘fl¬Ú ’'±˝◊Î¬ ¤¬ı— ˝±˝◊E±'±˝◊Î¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ‡øÚÊ Ú± ˝À˘› ¤·≈ø˘Àfl¬
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fl¬±± ‡øÚÊ¬ı˛”À¬Û ·Ì… fl¬¬ı˛± ˝˚˛º ¤…±À˘±ÀÙ¬Ú (Allophane) ¤ Ê±Ó¬œ˚˛ fl¬±± ‡øÚÊº ’±À¢ü˚˛ ø˙˘±

ŒÔÀfl¬ Î¬◊æ”Ó¬ ˜‘øMfl¬±˚˛ ¤ Ê±Ó¬œ˚˛ ‡øÚÀÊ¬ı˛ √õ∂±Ò±Ú… Œ‡± ˚±˚˛º

(iii) fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ : fl¬±À¬ı«±ÀÚÈ¬ ‡øÚÊ fl¬Ì±¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ ˝˘ fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬

› Î¬À˘±˜±˝◊È¬º ¤√õ∂fl¬±¬ı˛ ‡øÚÊ ÊÀ˘ ¸˝ÀÊ Œ‡± ˚±˚˛º ¸±Ò±¬ı˛ÌÓ¬ 7 ¤¬ı˛ fl¬˜ PH ˚≈q¡ ˜‘øMfl¬±˚˛ ¤˝◊

‡øÚÊ Œ‡± ˚±˚˛ Ú±º Œ˚ ˜±øÈ¬ÀÓ¬ fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÀÈ¬¬ı˛ √õ∂±Ò±Ú… Œ‡± ˚±˚˛ Ó¬±Àfl¬ ‰≈¬Ú˜±øÈ¬

(Calcareous soil) ¬ıÀ˘º

(iv) ^¬ıÌœ˚˛ ˘¬ıÌ (Soluble salts) : ø˙˘±d¬À¬ı˛¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛ÊøÚÓ¬ fl¬±¬ı˛ÀÌ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˘¬ıÌ

ø¬ıøù≠©Ü ˝˚˛ ¤¬ı— ˝◊˝±¬ı˛ ‡øÚÊ fl¬Ì±¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ ˝˚˛º ’øÒfl¬ Ê˘¬ı±˚˛≈ ’=À˘ ¤ √õ∂fl¬±¬ı˛ ˘¬ıÌ ŒÒÃÓ¬

√õ∂øflË¡˚˛±˚˛ ˜±øÈ¬ ŒÔÀfl¬ ¸•Û”Ì«¬ı˛”À¬Û ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º øfl¬ôL≈√ ’À¬Ûé¬±fl‘¬Ó¬ ˙≈©® ’=˘, øÚ•ßˆ”¬ø˜ÀÓ¬ ¬ı± øÚfl¬±˙œ˝œÚ

Œ¸‰¬ Œ¸ø¬ıÓ¬ ’=À˘ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ¬ı…±˝Ó¬ ˝›˚˛±˚˛ ˜‘øMfl¬±øàÔÓ¬ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ˘¬ıÌ ’¬Û¸±ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛

Ú±º ‡øÚÊ ˘¬ıÌ·≈ø˘ ÒÚ±Rfl¬ ’±˚˛Ú˚≈q¡ ˘¬ıÌ·≈ø˘¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ ˝˘ fl¬…±˘ø˙˚˛±˜, ˜…±·ÀÚø˙˚˛±˜,

Œ¸±øÎ¬˚˛±˜ ¤¬ı—¬ ÛÈ¬±ø˙˚˛±˜ ’¬Û¬ı˛øÀfl¬ Ÿ¬Ì±Rfl¬ ’±˚˛Ú˚≈q¡ ˘¬ıÌ·≈ø˘¬ı˛ Î¬◊À~‡À˚±·… ˝˘ Œflv¬±¬ı˛±˝◊Î¬,

¸±˘ÀÙ¬È¬, fl¬±À¬ı«±ÀÚÈ¬ › ¬ı±˝◊fl¬±À¬ı«±ÀÚÈ¬º

(v) ˜≈q¡ Œ˘Ã˝ › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ : ø˙˘±d¬À¬ı˛¬ı˛ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Œ˘Ã˝

› ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ ¸‘ø©Ü ˝˚˛ ¤¬ı— ˜≈q¡ ’¬ıàÔ±˚˛ ’¬ıàÔ±Ú fl¬À¬ı˛º fl¬‡Ú› fl¬‡Ú› ¤˝◊ Î¬◊¬Û±±Ú

˜‘øMfl¬± fl¬Ì±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’±¬ı¬ı˛Ìœ ¸‘ø©Ü fl¬À¬ı˛º

(B) ∆Ê¬ı Î¬◊¬Û±±Ú (Organic component) : ˜‘øMfl¬±¬ı˛ fl¬øÍ¬Ú ¬ıd≈¬ fl¬Ì±¬ı˛ ¸˜≈˚˛ ’—À˙¬ı˛ ˜ÀÒ…

’øÓ¬ Ú·Ì… ∆Ê¬ı Î¬◊¬Û±±Ú ¬Z±¬ı˛± ·øÍ¬Ó¬º Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ ÊøÈ¬˘ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ Ò”ø˘ ¸‘˙… fl¬±À˘± ¬ı˛À„¬ı˛ ’¬Ûø¬ı˛¬ıÓ«¬Úœ˚˛ ¬Û±ÀÔ«¬ı˛ ¸‘ø©Ü ˝˚˛ ˚±˝± ø˝Î¬◊˜±¸¬ı˛”À¬Û ¬Ûø¬ı˛ø‰¬øÓ¬º

˝◊˝±˝◊ ∆Ê¬ı±—À˙¬ı˛ ˜”˘ Î¬◊¬Û±±Úº ’±—ø˙fl¬ ø¬ıøù≠©Ü ∆Ê¬ı±—˙ › ˝◊˝±¬ı˛ ’ôL√ˆ«¬≈q¡º

ø˝Î¬◊˜±À¸¬ı˛ Ú…±˚˛ ÊÎ¬ˇ Î¬◊¬Û±±Ú Â√±Î¬ˇ±› ∆Ê¬ı Î¬◊¬Û±±ÀÚ¬ı˛ ’ôL√ˆ«¬≈q¡ ¬ı˛À˚˛ÀÂ√ ˜‘øMfl¬±˚˛ ¬ı¸¬ı±¸fl¬±¬ı˛œ ’øÓ¬é≈¬^

√õ∂±Ìœ ¬ı± Î¬◊øæº ˝◊˝±À¬ı˛ ¸—‡…± ’·≈øÚÓ¬º ¤fl¬ ¢∂±˜ ›ÊÀÚ¬ı˛ ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ¤˝◊¬ı˛”¬Û ÊœÀ¬ı¬ı˛ ¸—‡…± fl¬À˚˛fl¬

˘é¬ ∆Ê¬ı Î¬◊¬Û±±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˜±øÈ¬¬ı˛ Œ˜±È¬ ’±˚˛Ó¬ÀÚ¬ı˛ ˙Ó¬fl¬¬ı˛± 5 ˆ¬±·º

(2) Ó¬¬ı˛˘ Î¬◊¬Û±±Ú (Liquid Phase) : Œfl¬±Ú øÚøV«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜‘øMfl¬±¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Û=±˙ ˆ¬±·

’øÒfl¬±¬ı˛ fl¬À¬ı˛ Ô±Àfl¬ ˜‘øMfl¬± ¬ı˛KÒ™ (Pore space) ˚±˝± ’±—ø˙fl¬ ¬ı± ¸•Û”Ì«¬ı˛”À¬Û Ê˘ ¬ı± ¬ı±˚˛≈ÀÓ¬ ¬Û”Ì«

Ô±Àfl¬º Ê˘˝◊ ˜‘øMfl¬± Ó¬¬ı˛˘ Î¬◊¬Û±±ÀÚ¬ı˛ ’Ú…Ó¬˜º ˜‘øMfl¬±¬ı˛ é≈¬^ ¬ı˛KÒ™·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ÊÀ˘ ¬Û”Ì« Ô±Àfl¬º

¬ı‘ø©Ü¬Û±Ó¬ Ó≈¬¯∏±¬ı˛¬Û±Ó¬ › Ê˘À¸‰¬ ˜±øÈ¬¬ı˛ ÊÀ˘¬ı˛ √õ∂Ò±Ú Î¬◊»¸º ¤˝◊ ¸˜d¬ Î¬◊»¸ ŒÔÀfl¬ ˜±øÈ¬¬ı˛ ÊÀ˘¬ı˛ Œ˚±·±Ú

¬Û˚«±5 ˝À˘ ˜±øÈ¬¬ı˛ ¬ı˛KÒ™·≈ø˘ ¸•Û”Ì«¬ı˛”À¬Û ÊÀ˘ ¬Û”Ì« Ô±Àfl¬º ¤˝◊ ’¬ıàÔ±Àfl¬ ˜±øÈ¬¬ı˛ ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ± ¬ıÀ˘º

Î¬◊q¡ Î¬◊»¸ ŒÔÀfl¬ ÊÀ˘¬ı˛ Œ˚±·±Ú Ú± Ô±fl¬À˘ ˜±øÈ¬ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¬ Ê˘œ˚˛ ¬ı±©Û ’øÒÀ˙±¯∏Ì fl¬À¬ı˛ ¤¬ı—

fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ ‰¬Ó≈¬ø«Àfl¬ ¬Û±Ó¬˘± ’±d¬¬ı˛Ì ¸‘ø©Ü fl¬À¬ı˛º ¤√õ∂fl¬±¬ı˛ Ê˘Àfl¬ ˝±˝◊À¢∂±¶®ø¬Ûfl¬ Ê˘ (Hygroscopic
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water) ¬ıÀ˘º  ˜±øÈ¬ÀÓ¬ ø¬ıøˆ¬iß Î¬◊»¸ ŒÔÀfl¬ ÊÀ˘¬ı˛ Œ˚±· Ù¬˘ ’¬ı…±˝Ó¬ Ô±fl¬À˘ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ ‰¬Ó≈¬ø«Àfl¬

ÊÀ˘¬ı˛ ¬Û±Ó¬˘± ’±d¬¬ı˛Ì ’±¬ı˛› ·ˆ¬œ¬ı˛ ˝ÀÓ¬ Ô±Àfl¬ ¤¬ı— ˜‘øMfl¬±¬ı˛ é≈¬^ ¬ı˛KÒ™ ¬ı± fl¬…±ø¬Û˘±ø¬ı˛› ¬ı˛KÒ™ (Calillary

pore space) ÊÀ˘ ¬Û”Ì« ˝˚˛º ¤√õ∂fl¬±¬ı˛ Ê˘Àfl¬ fl¬…±ø¬Û˘±ø¬ı˛ Ê˘ (Calpillary water) ¬ıÀ˘º ’±¬ı˛›

Ê˘ ¸¬ı˛¬ı¬ı˛±À˝ ˜‘øMfl¬±¬ı˛ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ Î¬◊¬ÛÀ¬ı˛ Ê˘d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¤Ó¬˝◊ ¬ı‘øX ¬Û±˚˛ Œ˚ ‹ fl¬Ì±·≈ø˘

’øÓ¬ø¬ı˛q¡ Ê˘ ’øÒÀ˙±¯∏Ì é¬˜Ó¬±¬ı˛ ¬Z±¬ı˛± ÒÀ¬ı˛ ¬ı˛±‡ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤¬ı˛ Ù¬À˘ ‹ ’øÓ¬ø¬ı˛q¡ ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛

˜˝±fl¬¯∏« ¬ıÀ˘¬ı˛ ‰¬±¬Û¬¬ı‘øXÊøÚÓ¬ fl¬±¬ı˛ÀÌ Ê˘ ÚœÀ‰¬¬ı˛ øÀfl¬ ˜±øÈ¬¬ı˛ ˜Ò… øÀ˚˛ øÚ–¸‘Ó¬ ˝˚˛º ¤¬ı˛”¬Û Ê˘Àfl¬

˜˝±fl¬¯∏« Ê˘ (Gravitation water) ¬ıÀ˘º

˜±øÈ¬¬ı˛ ø¬ıøˆ¬iß ˘¬ıÌ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ÊÀ˘¬ı˛ ¸Àe· ø˜ø|Ó¬ ˝À˚˛ Œ˚ ø˜| Î¬◊¬Û±±Ú ¸‘ø©Ü fl¬À¬ı˛

Ó¬±Àfl¬ ˜±øÈ¬¬ı˛ ^¬ıÌ (Soil solution) ¬ıÀ˘º ˜±øÈ¬¬ı˛ Ê˘œ˚˛ ^¬ıÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˝˚˛º

˚Ô±ñøÚ¬ı˛À¬Ûé¬, ’•° › é¬±¬ı˛fl¬œ˚˛º ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬ißd¬À¬ı˛ ‡øÚÊ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ¬Ûø¬ı˛¬ı˝ÀÚ ˜±øÈ¬¬ı˛ ^¬ıÌ

’Ú…Ó¬˜ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º Î¬◊øæ ^¬ıÀÌ¬ı˛ ˜±Ò…À˜˝◊ ¬Û≈ø©Ü Œ˜Ã˘ ˜±øÈ¬ ŒÔÀfl¬ ¸—¢∂˝ fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛º

·…±¸œ˚˛ Î¬◊¬Û±±Ú (Gaseous phase) : ˜‘øMfl¬±¬ı˛ ·…±¸œ˚˛ Î¬◊¬Û±±Ú ¬ı˘ÀÓ¬ ˜±øÈ¬¬ı˛ ¬ı±˚˛≈Àfl¬ Œ¬ı±Á¬±˚˛º

˙≈©® ’¬ıàÔ±˚˛ ˜‘øMfl¬± ¬ı˛KÒ™ ¬ı±˚˛≈¬ı˛ ¬Z±¬ı˛± ¬Û”Ì« Ô±Àfl¬º ˜‘øMfl¬±¬ı˛ Ó¬¬ı˛˘ › ·…±¸œ˚˛ Î¬◊¬Û±±Ú ¤fl¬ÀS ˝◊˝±¬ı˛ ˙Ó¬fl¬¬ı˛±

50 ˆ¬±· ’øÒfl¬±¬ı˛ fl¬À¬ı˛ Ô±Àfl¬º ˜‘øMfl¬±˚˛ ¬ı˛KÒ™·≈ø˘ ÊÀ˘ ¬Û”Ì« Ô±fl¬À˘ ·…±¸œ˚˛ Î¬◊¬Û±±Ú ø¬ı˘≈5 ˝˚˛º ¬ı±˚˛≈d¬À¬ı˛¬ı˛

¬ı±˚˛≈ ¤¬ı— ˜‘øMfl¬±¬ı˛ ¬ı±˚˛≈¬ı˛ ˜ÀÒ… ¶§±ˆ¬±ø¬ıfl¬ ø˜˘ Ô±fl¬À˘› Î¬◊¬Û±±Ú·Ó¬ øfl¬ ŒÔÀfl¬ ¬Û±Ô«fl¬… ø¬ı…˜±Úº ˜±øÈ¬¬ı˛

¬ı±˚˛≈¬ı˛ ˜ÀÒ… ¬ı±˚˛≈˜G¬À˘¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬ Ô±Àfl¬ øfl¬ôL≈√ Ú±˝◊À¬∏C±ÀÊÚ › ’ø'ÀÊÀÚ¬ı˛

¬Ûø¬ı˛˜±ÀÌ Œfl¬±Ú Ó¬±¬ı˛Ó¬˜… Ô±Àfl¬ Ú±º

1.3.4 ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ¬ı± Î¬◊»¬ÛøM :

˜±øÈ¬¬ı˛ Î¬◊»¬ÛøM¬ı˛ ¸Àe· ≈øÈ¬ √õ∂øflË¡˚˛± ›Ó¬À√õ∂±Ó¬ˆ¬±À¬ı ÊøÎ¬ˇÓ¬ ˚Ô±ñ(a) ’±¬ı˝ø¬ıfl¬±¬ı˛ › (b) ˜‘øMfl¬±¬ı˛

d¬¬ı˛±˚˛Ú ¬ÛXøÓ¬º ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ø˙˘±d¬À¬ı˛ ˚±øLafl¬ Î¬◊¬Û±À˚˛ ‰”¬Ì«ø¬ı‰”¬Ì« ˝˚˛ ¬ı± ¬ı˛±¸±˚˛øÚfl¬ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ

flË¡˜˙ ø˙øÔ˘ ¬ı± ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛º ¤¬ı˛ Ù¬À˘ ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ ’¸—˘¢ü ø˙˘±‡ÀG¬¬ı˛ Î¬◊»¬ÛøM ˝˚˛ ˚±Àfl¬

¬ı˘± ˝˚˛ ˜”˘ ø˙˘±‡G¬ (Parent material) ¬Û¬ı˛¬ıÓ«¬œ ¬Û˚«±À˚˛ ‹ ˜”˘ ø˙˘±‡G¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ’±¬ı˛›

‰”¬Ì«œˆ”¬Ó¬ ¬ı± ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ¸”Ñ Œfl¬±˜˘ ¬ıd≈¬fl¬Ì± ¸‘ø©Ü ˝˚˛ ˚±Àfl¬ ¬ıÀ˘ ˜‘øMfl¬±º Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏

flË¡˜˙– ¬ÛÀ‰¬ ø·À˚˛ ¸”Ñ ∆Ê¬ı fl¬øÌfl¬±¬ı˛± ø˝Î¬◊˜±À¸¬ı˛ ¸‘ø©Ü ˝˚˛ ¤¬ı— ‹ ø˙˘±‰”¬ÀÌ«¬ı˛ ¸Àe· ø˜À˙ ˚±˚˛º

˜”˘ ø˙˘±‡G¬ ŒÔÀfl¬ ¸”Ñ Œfl¬±˜˘ ˜‘øMfl¬± fl¬Ì± ¸‘ø©Ü › ø˝Î¬◊˜±¸ ·Í¬ÀÚ¬ı˛ ¸Àe· ¸Àe· ˜‘øMfl¬±¬ı˛ ˜Ò…

øÀ˚˛ ¬ı‘ø©Ü¬ı˛ Ê˘ √õ∂À¬ı˙ fl¬¬ı˛±¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…˚≈q¡ ø¬ıøˆ¬iß ¬ı˛À„¬ı˛ ˜‘øMfl¬±d¬¬ı˛ ¸‘ø©Ü ˝˚˛º ˚ø› ¤˝◊

≈øÈ¬ ¬ÛXøÓ¬ ¸•Û”Ì« ¬Û‘Ôfl¬ Ó¬Ô±ø¬Û ≈˝◊øÈ¬ ¬ÛXøÓ¬ ¤fl¬˝◊ ¸Àe· ‰¬˘ÀÓ¬ Ô±Àfl¬ ¤¬ı— ¶§fl¬œ˚˛ ∆¬ıø˙©Ü…˚≈q¡ ˜‘øMfl¬±¬ı˛

¸‘ø©Ü ˝˚˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ’±¬ı˝ø¬ıfl¬±¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ √õ∂Ô˜ ¬Û˚«±˚˛ ¬ı˛”À¬Û ·Ì… ˝À˘› ˝◊˝±¬ı˛ ’Ô« ¤˝◊ Ú˚˛

Œ˚ ¤˝◊ ¬Û˚«±˚˛ Œ˙¯∏ ˝À˘˝◊ ˜‘øMfl¬± Î¬◊»¬ÛøM¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ ¬Û˚«±˚˛ ’Ô«±» d¬¬ı˛±˚˛Ú ¬ÛXøÓ¬ ˙≈¬ı˛≈ ˝À¬ıº ¸±Ò±¬ı˛Ìˆ¬±À¬ı
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≈˝◊ ¬ÛXøÓ¬˝◊ ¤fl¬˝◊ ¸Àe· ‰¬˘ÀÓ¬ Ô±Àfl¬º ’¬ı˙… ¬ı˘± Œ˚ÀÓ¬ ¬Û±À¬ı˛ ˜”˘ø˙˘±‡G¬ ¸‘ø©Ü ¬Û˚«ôL√ d¬¬ı˛±˚˛Ú ¬ÛXøÓ¬¬ı˛

˙≈¬ı˛≈ ˝˚˛ Ú±, Ó¬‡Ú ’±¬ı˝ø¬ıfl¬±À¬ı˛˝◊ √õ∂±Ò±Ú… Ô±Àfl¬º ’±¬ı˝ø¬ıfl¬±¬ı˛ Ó¬Ó¬é¬Ì ¬Û˚«ôL√˝◊ ‰¬˘ÀÓ¬ Ô±Àfl¬ ˚Ó¬é¬Ì ˜‘øMfl¬±¬ı˛

’±¬ı˝ø¬ıfl¬±¬ı˛À˚±·… ¬Û±ÀÔ«¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Ô±Àfl¬º

1.3.4.1 ’±¬ı˝ø¬ıfl¬±¬ı˛ :

ø¬ı‰”¬Ì«œˆ¬¬ıÚ ¬ı± ’±¬ı˝ø¬ıfl¬±¬ı˛ ˙søÈ¬ ’±¬ı˝±›˚˛± ˙søÈ¬ ŒÔÀfl¬ Î¬◊»¬ÛøM ˝À˚˛ÀÂ√º ’±¬ı˝±›˚˛±¬ı˛ ø¬ıøˆ¬iß

Î¬◊¬Û±±Ú ˚Ô±ñÎ¬◊M±¬Û, ¬ı‘ø©Ü¬Û±Ó¬ ¬ı±˚˛≈√õ∂¬ı±˝, ’±^«Ó¬± √õ∂ˆ‘¬øÓ¬¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ √õ∂ˆ¬±À¬ı ˆ”¬¬Û‘Àá¬¬ı˛ ø˙˘±¸˜”À˝¬ı˛

ø¬ı‰”¬Ì«œfl¬¬ı˛Ì ¬ı± ¬ı˛±¸±˚˛øÚfl¬ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ flË¡˜˙ ø˙øÔ˘ ˝À˚˛ ˚±›˚˛±Àfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¬ıÀ˘º ¤˝◊ √õ∂øflË¡˚˛±˚˛ ˆ”¬QÀfl¬¬ı˛

ø˙˘± ‰”¬Ì« ø¬ı‰”¬Ì« ¬ı± ø˙øÔ˘ ˝˚˛ ¬ıÀÈ¬ øfl¬ôL≈√ Î¬◊æ”Ó¬ ø˙˘±‡G¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ Ú± ˝À˚˛ ˜”˘ ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛

ÊÀ˜ Ô±Àfl¬º √õ∂‡…±Ó¬ ˆ”¬ø˜¬ı˛”¬Û ø¬ıÀ˙¯∏: ø¬ı˛ø‰¬¬ı˛ (Reichi) ˜ÀÓ¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ˝˘ ¤˜Ú ¤fl¬øÈ¬ √õ∂øflË¡˚˛±

˚±˝±¬ı˛ ¬Z±¬ı˛± ø˙˘±d¬¬ı˛ ¬ı±˚˛≈˜G¬˘, ¬ı±ø¬ı˛˜G¬˘ ¤¬ı— Êœ¬ıÊ·ÀÓ¬¬ı˛ √õ∂ˆ¬±À¬ı ‰”¬Ì«œˆ”¬Ó¬ ¬ı± ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛º ¤˝◊

√õ∂øflË¡˚˛±˚˛ ø˙˘±d¬¬ı˛ Œˆ¬À„√√ ø·À˚˛ Œ˚˜Ú é≈¬^ é≈¬^ ‡ÀG¬ ø¬ıˆ¬q¡ ˝˚˛ ¤¬ı— ‹¬ı˛”¬Û ‡ÀG¬¬ı˛ ˜ÀÒ… ˜”˘ ‡øÚÀÊ¬ı˛

’ød¬Q ¬ıÊ±˚˛ Ô±Àfl¬ Œ¸˝◊¬ı˛”¬Û ÊøÈ¬˘ ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ˜”˘ ‡øÚÊ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ Ú”Ó¬Ú ‡øÚÀÊ¬ı˛

Î¬◊æ¬ı ‚ÀÈ¬º (Weathering is the response of materials which were in equilibrium within

the lithosphere to conditions at or near its contact with the atmosphere, the lithosphere

and perhaps still more important the biosphere. Weathering is not simply the reduction

of mineral to fundamental particles, the formation of new minerals in a weathering

profile is accepted as a part of weathering.)

ø¬ı‡…±Ó¬ ˆ”¬ø¬ı:±Úœ Œ©Üò˘±À¬ı˛¬ı˛ ˜ÀÓ ëëˆ”¬¬Û‘Àá¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¬ı± ¸øißfl¬ÀÈ¬ ’Ú±¬ı‘Ó¬ ø˙˘± Œ˚¸¬ı √õ∂øflË¡˚˛±˚˛

˚±øLafl¬ˆ¬±À¬ı ‰”¬Ì«ø¬ı‰”¬Ì« ˝À2Â ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ˆ¬±À¬ı ø¬ıÀ˚˛±øÊÓ¬ ˝À2Â Ó¬±À¬ı˛ ¸ø•úø˘Ó¬ fl¬±ÊÀfl¬˝◊ ’±¬ı˝ø¬ıfl¬±¬ı˛

¬ıÀ˘ºíí

l ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ √õ∂øflË¡˚˛±¸˜”˝ (Process of Weathering) : ’±¬ı˝ø¬ıfl¬±¬ı˛ ¸±Ò±¬ı˛ÌÓ¬ ≈øÈ¬ øˆ¬iß

√õ∂øflË¡˚˛±˚˛ ¸—‚øÈ¬Ó¬ ˝˚˛ ˚Ô±ñ[fl¬] ˚±øLafl¬ √õ∂øflË¡˚˛±˚˛ ¸—‚øÈ¬Ó¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¤¬ı— [‡] ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛

¸—‚øÈ¬Ó¬ ’±¬ı˝ø¬ıfl¬±¬ı˛º ¤Â√±Î¬ˇ±› √õ∂±Ìœ › Î¬◊øæ ˚±øLafl¬ › ¬ı˛±¸±˚˛øÚfl¬ ¬ÛXøÓ¬ÀÓ¬ ø˙˘±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛

‚È¬±˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛ [·] ∆Ê¬ı ’±¬ı˝ø¬ıfl¬±¬ı˛ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ˚±øLafl¬ √õ∂øflË¡˚˛±˚˛ ¸—·øÍ¬Ó¬

’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Mechanical weathering) ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ¸—‚øÈ¬Ó¬

’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Chemical Weathering) ¬ıÀ˘º

(A) ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ : ’±¬ı˝±›˚˛±¬ı˛ ø¬ıøˆ iß Î¬◊¬Û±±Ú ˚Ô± Î¬◊¯∏ÆÓ¬±, ’±^«Ó¬±, ¬ı±˚˛≈√õ∂¬ı±˝, ¬ı‘ø©Ü¬Û±Ó¬,

√õ∂ˆ‘¬øÓ¬¬ı˛ √õ∂ˆ¬±À¬ı ˚±øLafl¬ √õ∂øflË¡˚˛±˚˛ ø˙˘±¸˜”À˝¬ı˛ ‰”¬Ì«ø¬ı‰”¬Ì« ˝›˚˛±Àfl¬ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¬ıÀ˘º ¤˝◊ √õ∂fl¬±¬ı˛

’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ø˙˘±¸˜”À˝¬ı˛ Œfl¬±Ú ¬ı˛±¸±˚˛øÚfl¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ¬ı± ø¬ıÀ˚˛±ÊÚ ‚ÀÈ¬ Ú± Œfl¬¬ı˘˜±S Î¬◊˝±¬ı˛

‰”¬Ì«œfl¬¬ı˛Ì ˝˚˛º ¤ÊÚ… ø˙˘±‡ÀG¬¬ı˛ ˜ÀÒ… ˜”˘ ‡øÚÀÊ¬ı˛ ∆¬ıø˙©Ü… ¬ıÊ±˚˛ Ô±Àfl¬º
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l ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ √õ∂øflË¡˚˛± :

˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¸—‚È¬ÀÚ¬ı˛ ˜”À˘ ¬ı˛À˚˛ÀÂ√ ˚±øLafl¬ ˙øq¡º ø˙˘±d¬À¬ı˛¬ı˛ ˜ÀÒ… ¤¬ı˛”¬Û ˚±øLafl¬ ˙øq¡

ø¬ıøˆ¬ißˆ¬±À¬ı ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛º Ó¬±Ú≈¸±À¬ı˛ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ø¬ı˛ø‰¬¬ı˛ ˜ÀÓ¬ øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß ˆ¬±À· ø¬ıˆ¬q¡

fl¬¬ı˛± ˚±˚˛º

I. ø˙˘±d¬À¬ı̨¬ı̨ ˜ÀÒ… ◊̋ ø¬ıøˆ¬ißfl¬±¬ı̨ÀÌ Î¬◊æ”Ó¬ ˚±øLafl¬ ˙øq¡¬ı̨ √õ∂ˆ¬±À¬ı ¸—‚øÈ¬Ó¬ ’±¬ı˝ø¬ıfl¬±¬ı̨ (Stress applied

from internal Condition)-Œfl¬ ¤ √õ∂fl¬±¬ı̨ ˚±øLafl¬ ˙øq¡ øÚ•ßø˘ø‡Ó¬ ≈øÈ¬ fl¬±¬ı̨ÀÌ Î¬◊»¬Ûiß ˝ÀÓ¬ ¬Û±À¬ı̨º

(a) ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛ ‰¬±¬Û Œ˜±‰¬Ú (Release of overburden pressure)

(b) Ó¬±À¬Û¬ı˛ ˝ò±¸¬ı‘øXÊøÚÓ¬ ø˙˘±d¬À¬ı˛¬ı˛ ¸Àefl¬±‰¬Ú › √õ∂¸±¬ı˛Ìº (Thermal expansion and

contruction of insolation weathering)

II. ø˙˘±d¬À¬ı˛¬ı˛ ¬ıø˝ˆ«¬±· ŒÔÀfl¬ √õ∂˚≈q¡ Œfl¬±Ú ˚±øLafl¬ ˙øq¡ (Stress applied from external

condition)

(a) Ó≈¬¯∏±¬ı˛ Œfl¬˘±¸ ¸‘ø©Ü¬ı˛ Ù¬À˘ Î¬◊æ”Ó¬ ˚±øLafl¬ ˙øq¡º (Growth of ice crystal)

(b) ˘¬ıÌ Œfl¬˘±¸ ¸‘ø©ÜÊøÚÓ¬ ˚±øLafl¬ ˙øq¡º (Growth of Salt Crystal)

III. ø˙˘±d¬À¬ı˛¬ı˛ ˜ÀÒ…˝◊ Î¬◊æ”Ó¬ ˚±øLafl¬ ˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı ¸—‚øÈ¬Ó¬ ’±¬ı˝ø¬ıfl¬±¬ı˛º

(a) ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛ ‰¬±¬Û Œ˜±‰¬Ú :

’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ¬Ù¬À˘ ˆ”¬QÀfl¬¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛ ø˙˘±d¬¬ı˛ ‰”¬Ì« ø¬ı‰≈¬Ì« ˝À˚˛ ¬ÛÎ¬ˇ±¬ı˛ ¬Û¬ı˛ ø¬ıøˆ¬iß √õ∂±fl¬‘øÓ¬fl¬ ˙øq¡

˚Ô± ¬ı±˚˛≈√õ∂¬ı±˝, Úœ, ø˝˜¬ı±˝ √õ∂ˆ‘¬øÓ¬¬ı˛ ˜±Ò…À˜ ÊÀ˜ Ô±fl¬± ø˙˘±‡G¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º ¤ˆ¬±À¬ı ø˙˘±‡G¬,

’¬Û¸±ø¬ı˛Ó¬ ˝›˚˛±¬ı˛ Ù¬À˘ ÚœÀ‰¬¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Î¬◊Àæœ ’±À¢ü˚˛ø˙˘± ˆ”¬¬Û‘Àá¬ Î¬◊Àiú±ø‰¬Ó¬ ˝˚˛º Ù¬À˘ ‹¬ı˛”¬Û

ø˙˘±d¬À¬ı˛ ¸ø=Ó¬ ‰¬±À¬Û¬ı˛ Œ˜±‰¬Ú ¬˝˚˛º ¤ÊÚ… Î¬◊Àæœ ø˙˘±d¬¬ı˛ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ Î¬◊˝±¬ı˛ ˜ÀÒ… Ù¬±È¬À˘¬ı˛

¸‘ø©Ü ˝˚˛º ¤ˆ¬±À¬ı ¸‘©Ü Ù¬±È¬˘·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ˆ”¬¬Û‘Àá¬¬ı˛ ¸Àe· ¸˜±ôL√¬ı˛±À˘ ’¬ıàÔ±Ú fl¬À¬ı˛ ¤¬ı— flË¡˜˙ ≈¬ı«˘

˝À˚˛ d¬À¬ı˛ d¬À¬ı˛ ø˙˘±‡G¬  ˜”˘ ø˙˘±d¬¬ı˛ ŒÔÀfl¬ ø¬ıø2Âiß ˝À˚˛ ¬ÛÀÎ¬ˇº ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛ ‰¬±À¬Û¬ı˛

Œ˜±‰¬ÀÚ¬ı˛ Ù¬À˘ ¸—‚øÈ¬Ó¬ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ √õ∂Ò±ÚÓ¬ øÚ•ßø˘ø‡Ó¬ ≈øÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛ ˚Ô±

(i) ¶Ûø˘— (Spalling) ¤¬ı— (ii) ø¸øÈ¬— (Sheeting)

(i) ¶Ûø˘— (Spalling) : ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ‰¬±¬Û Œ˜±‰¬Ú ÊøÚÓ¬ fl¬±¬ı˛ÀÌ ø˙˘±d¬À¬ı˛¬ı˛ Œõ≠ÀÈ¬¬ı˛ Ú…±˚˛

ø¬ıø2Âißfl¬¬ı˛ÌÀfl¬ ¶Ûø˘— ¬ıÀ˘º

(ii) ø¸øÈ¬— (Sheeting) : ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ‰¬±¬Û Œ˜±‰¬ÚÊøÚÓ¬ fl¬±¬ı˛ÀÌ ø˙˘±d¬À¬ı˛¬ı˛ ‰¬±À¬ı˛¬ı˛ Ú…±˚˛

¬ı± ø¸ÀÈ¬¬ı˛ ’±fl¬±À¬ı˛ ¬Û±Ó¬˘± d¬À¬ı˛ ø¬ıø2Âißfl¬¬ı˛ÌÀfl¬ ø¸øÈ¬— ¬ıÀ˘º
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(b) Ó¬±À¬Û¬ı˛ ˝ò±¸-¬ı‘øX ÊøÚÓ¬ fl¬±¬ı˛ÀÌ ø˙˘±d¬À¬ı˛¬ı˛ ¸—Àfl¬±‰¬Ú › √õ∂¸±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ¸—‚øÈ¬Ó¬ ˚±øLafl¬

’±¬ı˝ø¬ıfl¬±¬ı˛ : ø˙˘±d¬¬ı˛ øÀÚ¬ı˛ Œ¬ı˘±˚˛ Î¬◊M±¬Û ¢∂˝Ì fl¬À¬ı˛ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— ¬ı˛±ÀS Ó¬±¬Û ŒÂ√ÀÎ¬ˇ Œ›˚˛±¬ı˛

Ù¬À˘ ¸—fl≈¬ø‰¬Ó¬ ˝˚˛º ¤ˆ¬±À¬ı flË¡˜±i§À˚˛ Î¬◊M±À¬Û¬ı˛ ˝ò±¸¬ ı‘øX ÊøÚÓ¬ ø˙˘±d¬À¬ı˛¬ı˛ ¸—Àfl¬±‰¬Ú › √õ∂¸±¬ı˛ÀÌ¬ı˛

Ù¬À˘ ø˙˘± ≈¬ı«˘ ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— ‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ø˙˘± Ó¬±À¬Û¬ı˛ fl≈¬¬Ûø¬ı˛¬ı±˝œ ¶§ˆ¬±¬ıÓ¬˝◊

ø˙˘±d¬À¬ı˛¬ı˛ ¬Û‘á¬Ó¬˘ ¤¬ı— ˜Ò…ˆ¬±À·¬ı˛ ˜ÀÒ… Î¬◊cÓ¬±¬ı˛ ¬Û±Ô«fl¬… ¸‘ø©Ü ˝˚˛º ¤¬ı˛ Ù¬À˘ ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±·

øÚ•ßˆ¬±· ’À¬Ûé¬± Œ¬ı˙œ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛ ¬ı± ¸—fl≈¬ø‰¬Ó¬ ˝˚˛ ¤¬ı— Î¬◊æ”Ó¬ È¬±ÀÚ ø˙˘±d¬À¬ı˛ Ù¬±È¬À˘¬ı˛ ¸‘ø©Ü ˝˚˛

› flË¡À˜ ‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º Î¬◊¬Ûø¬ı˛Î¬◊q¡ √õ∂øflË¡˚˛±˚˛ ¸‘©Ü ˚±øLafl¬ ˙øq¡ ø˙˘±d¬¬ı˛Àfl¬ ø¬ıøˆ¬ißˆ¬±À¬ı ‰”¬Ì« ø¬ı‰”¬Ì« fl¬À¬ı˛º

¤ ø¬ı¯∏À˚˛ øÚ•ßø˘ø‡Ó¬ ¬ÛXøÓ¬·≈ø˘ Î¬◊À~‡À˚±·…º

(i) é≈¬^ fl¬Ì± ø¬ı˙¬ı˛Ì (Granular disintegration) : ø˙˘±·Í¬Úfl¬±¬ı˛œ ø¬ıøˆ¬iß ‡øÚÀÊ¬ı˛ Ó¬±¬Û¢∂˝Ì

› ÒÀ¬ı˛ ¬ı˛±‡±¬ı˛ é¬˜Ó¬± ø¬ıøˆ¬iß ˝›˚˛±˚˛ øÀÚ ¤À¬ı˛ √õ∂¸±¬ı˛Ì › ¬ı˛±ÀS ¸—Àfl¬±‰¬Ú ’¸˜ˆ¬±À¬ı ‚ÀÈ¬º ¤ÊÚ…

ø˙˘±d¬À¬ı˛¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ È¬±ÀÚ¬ı˛ Ù¬À˘ Ù¬±È¬À˘¬ı˛ ¸‘ø©Ü ˝˚˛º ¤ˆ¬±À¬ı ‡øÚÀÊ¬ı˛ ¸—À˚±·¸±Òfl¬ ¬Û±ÀÔ«¬ı˛

˜Ò… øÀ˚˛ Ù¬±È¬À˘¬ı˛ ¸‘ø©Ü ˝À˘ ‡øÚÊ·≈ø˘ ø¬ıø2Âiß ˝À˚˛ é≈¬^ é≈¬^ fl¬Ì±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ø˙˘±¬ı˛ ¤¬ı˛”¬Û ‰”¬Ì«

ø¬ı‰”¬Ì« ˝›˚˛±¬ı˛ √õ∂øflË¡˚˛±Àfl¬ é≈¬^fl¬Ì± ø¬ı˙¬ı˛Ì ¬ıÀ˘º

(ii) ˙{® Œ˜±‰¬Ú (Exfoliation) : ø˙˘±d¬À¬ı˛¬ı˛ fl≈¬¬Ûø¬ı˛¬ı±ø˝Ó¬±¬ı˛ ÊÚ… ˝◊˝±¬ı˛ ›¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ¸”˚« Ó¬±¬Û

¢∂˝Ì fl¬À¬ı˛ ’ôz¬–d¬À¬ı˛¬ı˛ Ó≈¬˘Ú±˚˛ ’øÒfl¬ Î¬◊M5 › √õ∂¸±ø¬ı˛Ó¬ ˝˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ¬ı˛±ÀS Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ’øÒfl¬Ó¬¬ı˛

˙œÓ¬˘ ˝›˚˛±˚˛ Œ¬ı˙œ ¸—fl≈¬ø‰¬Ó¬ ˝˚˛º ¤ˆ¬±À¬ı ¸—Àfl¬±‰¬Ú › √õ∂¸±¬ı˛ÀÌ¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… Î¬◊æ”Ó¬ È¬±ÀÚ ø˙˘±¬ı˛

›¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ’ôz¬–d¬¬ı˛ ŒÔÀfl¬ ø¬ıø2Âiß ˝À˚˛ Œ¬Û“˚˛±ÀÊ¬ı˛ Œ‡±¸±¬ı˛ Ú…±˚˛ ‡≈À˘ ˚±˚˛ ¤¬ı— ø˙˘±¬ı˛ ’±fl¬±¬ı˛ ’ÀÚfl¬È¬±

Œ·±˘±fl¬±¬ı˛ Œ‡±˚˛º ¤Àfl¬ ˙{®À˜±‰¬Ú ¬ıÀ˘º ø˙˘±d¬À¬ı˛¬ı˛ Œ·±˘±fl¬±¬ı˛ ¬ı˛”¬Û Ò±¬ı˛Ì fl¬¬ı˛±¬ı˛ ÊÚ… ¤¬ı˛”¬Û

’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ Œ·±˘±fl‘¬øÓ¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Spheroidal weathering) ¬ıÀ˘º ¢∂±Ú±˝◊È¬ Ê±Ó¬œ˚˛ ø˙˘±˚˛ ¤

√õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛ ’øÒfl¬ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º

(iii) √õ∂d¬¬ı˛ ‰“¬±˝◊ ø¬ıø2Âißfl¬¬ı˛Ì ¬ı± ø¬ÛG¬ ø¬ı˙¬ı˛Ì (Block Disintegration) : ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊M±À¬Û¬ı˛

˝ò±¸ ¬ı‘øXÊøÚÓ¬ fl¬±¬ı˛ÀÌ ¸—Àfl¬±‰¬Ú › √õ∂¸±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ø˙˘±d¬À¬ı˛ ø˙˘±d¬À¬ı˛ È¬±ÀÚ¬ı˛ ¸‘ø©Ü ˝˚˛ ˚± ø˙˘±d¬À¬ı˛¬ı˛

˜ÀÒ… ¸˜±ôL√¬ı˛±˘ › Î¬◊~•§ˆ¬±À¬ı Ù¬±È¬À˘¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ø˙˘±d¬¬ı˛ ¬ıÎ¬ˇ ¬ıÎ¬ˇ ‡ÀG¬ ¬ı± ¬ıvÀfl¬¬ı˛ ’±fl¬±À¬ı˛

‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º ˝◊˝±Àfl¬ ø¬ÛG¬ ø¬ı˙¬ı˛Ì ¬ı± ‡G¬œfl¬¬ı˛Ì ¬ıÀ˘º

II. ø˙˘±d¬À¬ı˛ ¬ıø˝Ê«·Ó¬ ŒÔÀfl¬ √õ∂˚≈q¡ ˚±øLafl¬ ˙øq¡ :

ø˙˘±d¬À¬ı˛¬ı˛ Ù¬±È¬À˘¬ı˛ ˜ÀÒ… ¬ı± ¬ı˛ÀKÒ™ √õ∂±fl‘¬øÓ¬fl¬ ˆ¬±À¬ı Ó≈¬¯∏±¬ı˛ Œfl¬˘±¸ (Ice crystal) ¬ı± ˘¬ıÌ Œfl¬˘±¸

(Salt crystal) ·øÍ¬Ó¬ ˝À˘ Î¬◊˝±À¬ı˛ ’±˚˛Ó¬Ú ¬ı‘øXÊøÚÓ¬¬ıÀ˘ ø˙˘±d¬¬ı˛ ‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º ¤√õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛

øÚ•ßø˘ø‡Ó¬ ≈øÈ¬ ¬ÛXøÓ¬ÀÓ¬ ¸—‚øÈ¬Ó¬ ˝˚˛º

(a) Ó≈¬¯∏±¬ı˛ Œfl¬˘±¸Ú √õ∂øflË¡˚˛± (Frost Shattering) : ˙œÓ¬˘ Ê˘¬ı±˚˛≈ ’=À˘ Î¬◊2‰¬ ’é¬±—À˙ ’Ô¬ı±

Î¬◊2‰¬ ¬Û¬ı«Ó¬·±ÀS øÀÚ¬ı˛ Œ¬ı˘±˚˛ ¬ı± ¢∂œÉfl¬±À˘ ¬ı¬ı˛Ù¬ ·˘± Ê˘ ¬ı± ¬ı‘ø©Ü¬ı˛ Ê˘ ø˙˘±d¬À¬ı˛¬ı˛ Ù¬±È¬À˘¬ı˛ ˜ÀÒ…
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¸ø=Ó¬ ˝À˘ Ó¬±˝± ˙œÓ¬fl¬±À˘¬ ¬ı± ¬ı˛±øSfl¬±À˘ ’Ó¬…øÒfl¬ Í¬±`¬±˚˛ ÊÀ˜ ¬ı¬ı˛ÀÙ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º Ê˘ ¬ı¬ı˛ÀÙ¬

¬Ûø¬ı˛ÌÓ¬ ˝À˘ ¤¬ı˛ ’±˚˛Ó¬Ú ˙Ó¬fl¬¬ı˛± 10 ˆ¬±· ¬ı‘øX ¬Û±˚˛º Ù¬À˘ Ù¬±È¬À˘¬ı˛ ˜Ò…øàÔÓ¬ Ê˘ ¬ı¬ı˛ÀÙ¬ ¬Ûø¬ı˛ÌÓ¬

˝À˘ Ù¬±È¬À˘¬ı˛ ≈¬Û±À˙¬ı˛ Œ›˚˛±À˘ √õ∂‰¬G¬ ‰¬±À¬Û¬ı˛ ¸‘ø©Ü ˝˚˛ [√õ∂øÓ¬ ¬ı·« Œ¸: ø˜È¬±À¬ı˛ √õ∂±˚˛ 14 ¢∂±˜] ¤˝◊

‰¬±À¬Û¬ı˛ Ù¬À˘ ø˙˘±d¬¬ı˛ ‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º ¤√õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ Ó≈¬ø˝Ú‡G¬œfl¬¬ı˛Ì ¬ıÀ˘º

(b) ˘¬ıÌ Œfl¬˘±¸ ·Í¬Ú ÊøÚÓ¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Salt Weathering) : ø˙˘±d¬À¬ı˛¬ı˛ Ù¬±È¬À˘¬ı˛ ˜ÀÒ…

¬ı¬ı˛Ù¬ Œfl¬˘±¸ ·Í¬Ú ÊøÚÓ¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ú…±˚˛ ø¬ıÀ˙¯∏Ó¬ ˙≈©® Ê˘¬ı±˚˛≈ ’=À˘ ˘¬ıÌÀfl¬˘±¸ ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜

ø˙˘±d¬¬ı˛ ‡G¬ ø¬ı‡G¬ ˝˚˛º ˙≈©® Ê˘¬ı±˚˛≈ ’=À˘ ø˙˘±d¬À¬ı˛¬ı˛ ¸”Ñ øÂ√^ øÀ˚˛ ˘¬ıÌ±q¡ Œˆ¬Ã˜ Ê˘ ¬ı±

ˆ”¬¬Û‘Àá¬¬ı˛ Î¬◊¬Û¬ı˛ Î¬◊ÀÍ¬ ’±À¸ ¤¬ı— ‹ Ê˘ Œ¸Ã¬ı˛Ó¬±À¬Û ¬ı±©Ûœˆ”¬Ó¬ ˝À˘ ø˙˘±¬ı˛ øÂ√À^¬ı˛ ˜ÀÒ… ˘¬ıÌ fl¬øÌfl¬±

¸‘ø©Ü ˝˚˛º ø˙˘±d¬À¬ı˛¬ı˛ ˜ÀÒ… ‹¬ı˛”¬Û ˘¬ıÌ Œfl¬˘±¸ ·øÍ¬Ó¬ ˝À˘ Î¬◊˝±À¬ı˛ √õ∂¸±¬ı˛ÌÊøÚÓ¬ ¬ıÀ˘ ø˙˘±d¬¬ı˛ Ù¬±È¬À˘¬ı˛

¸‘ø©Ü ˝˚˛ ¤¬ı— flË¡˜˙ ‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º ˜¬ı˛≈ˆ”¬ø˜¬ı˛ õ≠±˚˛± ’Ò≈…ø¯∏Ó¬ ’=À˘ ¬ı± ¸˜≈^ Î¬◊¬Ûfl”¬À˘¬ı˛ ø˙˘±d¬À¬ı˛

¤¬ı˛”¬Û ’±¬ı˝ø¬ıfl¬±¬ı˛ √õ∂±˚˛˝◊ ¸—‚øÈ¬Ó¬ ˝ÀÓ¬ Œ‡± ˚±˚˛º

III. ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ’Ú…±Ú… ¬ÛXøÓ¬ : ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛±q¡ √õ∂øflË¡˚˛± Â√±Î¬ˇ±›

øÚ•ßø˘ø‡Ó¬ √õ∂øflË¡˚˛±·≈ø˘› ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¸—‚øÈ¬Ó¬ fl¬¬ı˛ÀÓ¬ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º

(a) Œ¶°øfl¬— (Slaking) : ¬ı‘ø©Ü¬ı˛ Ê˘ Œfl¬±˜˘ ¬Û±˘ø˘fl¬ ø˙˘± ¤¬ı— øÂ√^˚≈q¡ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ø˙˘±¬ı˛ ˜ÀÒ…

√õ∂À¬ı˙ fl¬¬ı˛À˘ ø˙˘±d¬¬ı˛ Ê˘ Œ˙±¯∏Ì fl¬À¬ı˛ ’±˚˛Ó¬ÀÚ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛º ¸”À˚«¬ı˛ Î¬◊M±À¬Û ‹ Ê˘ ¬ı±À©Û ¬Ûø¬ı˛ÌÓ¬

˝À˘ ø˙˘±d¬¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ˙≈©® ˝˚˛ ¬ıÀ˘ ¸—fl≈¬ø‰¬Ó¬ ˝˚˛º ø˙˘±d¬À¬ı˛¬ı˛ ’ˆ¬…ôL√¬ı˛ˆ¬±· ¤ˆ¬±À¬ı flË¡˜±·Ó¬ ¸—fl≈¬ø‰¬Ó¬

› √õ∂¸±ø¬ı˛Ó¬ ˝›˚˛±¬ı˛ Ù¬À˘ ˝◊˝± ø¬ıøˆ¬iß ‡ÀG¬ ø¬ıˆ¬q¡ ˝˚˛º ¤˝◊√õ∂fl¬±¬ı˛ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ Œ¶°øfl¬— ¬ıÀ˘º

(b) fl¬˘˚˛Î¬±˘ õ≠±øfl¬— (Colloidal Plucking) : ˜‘øMfl¬±¬ı˛ fl¬«˜ fl¬øÌfl¬± Œfl¬±Ú ø˙˘±d¬À¬ı˛ ¸—¶ÛÀ˙«

¤À˘ ‹ ø˙˘±·±S ŒÔÀfl¬ ¸±˜±Ú… ’—˙ ø˙øÔ˘ ¬ı± ’±˘·± ˝À˚˛ ˜”˘ ø˙˘± ŒÔÀfl¬ ø¬ıø2Âiß ˝À˚˛ ¬ÛÀÎ¬ˇº

fl¬«˜ fl¬øÌfl¬±¬ı˛ ˜ÀÒ… ’±Í¬±˘ ¬ı± ‰¬È¬‰¬ÀÈ¬ ˆ¬±· Œ¬ı˙œ Ô±fl¬±¬ı˛ ÊÚ… ¤¬ı˛”¬Û ‚ÀÈ¬ Ô±Àfl¬º ¤√õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬

Colloidial Plucking ¬ıÀ˘º

(c) ˚±øLafl¬ˆ¬±À¬ı ¸‘©Ü Ò√ı—¸ÊøÚÓ¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Mechanical Collapse) : ¬Û±˝±ÀÎ¬ˇ¬ı˛ ‡±Î¬ˇ± Ï¬±˘

¬ı± ˆ‘¬·≈ Ó¬˘ÀÀ˙ ø¬ıøˆ¬iß √õ∂±fl‘¬øÓ¬fl¬ ˙øq¡¬ı˛ é¬˚˛fl¬±À˚«¬ı˛ Ù¬À˘ ø˙˘±d¬¬ı˛ é¬À˚˛¬ı˛ Œ·À˘ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’—˙ Á≈¬˘ôL√

’¬ıàÔ±˚˛ ’¬ıàÔ±Ú fl¬À¬ı˛ ¤¬ı— ¬ÛÀ¬ı˛ ˆ¬±¬ı˛ Ú± ¬ı˛±‡ÀÓ¬ Œ¬ÛÀ¬ı˛ ÚœÀ‰¬ Ò√ıÀ¸ ¬ÛÀÎ¬ˇ ¤¬ı˛”¬Û Ò√ı¸ÊøÚÓ¬ fl¬±¬ı˛ÀÌ˝◊√√

ø˙˘±d¬¬ı˛ ø¬ıøˆ¬iß ‡ÀG¬ ø¬ıøˆ¬q¡ ˝˚˛º

(d) ‚¯∏«ÌÊøÚÓ¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Abrasion) : ˆ”¬¬Û‘Àá¬ı˛ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ é¬˚˛fl¬±¬ı˛œ ˙øq¡ ˚Ô±ñÚœ, ø˝˜¬ı±˝

√õ∂ˆ‘¬øÓ¬¬ı˛ ¬Z±¬ı˛± ¬ı±ø˝Ó¬ ŒÂ√±È¬ ¬ıÎ¬ˇ ø˙˘±‡ÀG¬¬ı˛ ’±‚±ÀÓ¬ ¬ı± ‚¯∏«ÀÌ ÚœÀ‰¬¬ı˛ ø˙˘±d¬¬ı˛ ‰”¬Ì«ø¬ı‰”¬Ì« ˝ÀÓ¬

Œ‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ‹ ¸˜d¬ √õ∂±fl‘¬øÓ¬fl¬ ˙øq¡ ¬Z±¬ı˛± ¬ı±ø˝Ó¬ ø˙˘±‡ÀG¬¬ı˛ ¬Û¬ı˛¶Û¬ı˛ ‚¯∏«ÀÌ Î¬◊˝±¬ı˛± ‡G¬ø¬ı‡G¬¬

˝ ˛̊º
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(e) Œ¬ı±ã±¬ı˛ øflv¬øˆ¬— (Boulder Cleaving) : Œ¸Ã¬ı˛Ó¬±¬ÛÊøÚÓ¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ’±¬ı˛ ¤fl¬øÈ¬ ¬ÛXøÓ¬

˝˘ Œ¬ı±ã±¬ı˛ øflv¬øˆ¬—º ¤ √õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛ ˜Ò… ’Àà√∏Cø˘˚˛±¬ı˛ ›â± ¬Û¬ı«ÀÓ¬ ˘é¬… fl¬¬ı˛± Œ·ÀÂ√º ’ÀÚfl¬

¸˜˚˛ Œ¬ıÀ˘¬Û±ÔÀ¬ı˛¬ı˛ ˜ÀÒ… ¢∂±Ú±˝◊È¬ › ¬ı…±¸åÈ¬ ø˙˘±¬ı˛ ‡G¬ ø¬ıÀ˙¯∏ ¬ı± Œ¬ı±ã±¬ı˛ ¸—˚≈q¡ ‹ ¸˜d¬ Œ¬ı±ã±À¬ı˛¬ı˛

Î¬◊¬Ûø¬ı˛ˆ¬±· é¬˚˛fl¬±À˚«¬ı˛ Ù¬À˘ ’Ú±¬ı‘Ó¬ ˝À˚˛ ¬ÛÎ¬ˇÀ˘ ‹ ’Ú±¬ı‘Ó¬ ’—˙ Œ¬ıÀ˘¬Û±ÔÀ¬ı˛¬ı˛ ˜ÀÒ… Ï≈¬Àfl¬ Ô±fl¬± ’—˙

’À¬Ûé¬± ’øÒfl¬Ó¬¬ı˛ Î¬◊M5 ˝À˚˛ ’±˚˛Ó¬ÀÚ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛º ¤¬ı˛ Ù¬À˘ Œ¬ı±ã±À¬ı˛¬ı˛ ’Ú±¬ı‘Ó¬ ’—˙ flË¡˜˙ ≈¬ı«˘

˝À˚˛ ˜”˘ ’—˙ ŒÔÀfl¬ ø¬ıø2Âiß ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— ‰”¬Ì« ø¬ı‰”¬Ì« ˝˚˛º

(f) Î¬±È«¬ flË¡±øfl¬— (Dirt cracking) : ¤˝◊ √õ∂fl¬±¬ı˛ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ’Àà√∏Cø˘˚˛±¬ı˛ fl¬¬ı±¬ı˛ Œ¬ÛøÎ¬

√õ∂d¬¬ı˛˜˚˛ ˜¬ı˛≈ ’=À˘ ˘é¬… fl¬¬ı˛± Œ·ÀÂ√º ¤˝◊ ’=À˘ ø˙˘±d¬À¬ı˛¬ı˛ Ù¬±È¬À˘¬ı˛ ˜ÀÒ… ’ÀÚfl¬ ¸˜˚˛ ŒÂ√±È¬

¬ıÎ¬ˇ √õ∂d¬¬ı˛ ‡G¬¬ Î¬◊øæÀ¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’±¬ıÊ«Ú± ÊÀ˜ ˚±¬ı±¬ı˛ Ù¬À˘ ¤√õ∂fl¬±¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¸—‚øÈ¬Ó¬

˝˚˛º øÀÚ¬ı˛ Œ¬ı˘±˚˛ ø˙˘±d¬¬ı˛ Î¬◊M5 ˝À˚˛ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛ øfl¬ôL≈√ ¬ı˛±ÀS Ó¬±¬Û ø¬ıøfl¬¬ı˛Ì fl¬À¬ı˛ ¸•Û”Ì«¬ı˛”À¬Û

¸—fl≈¬ø‰¬Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º fl¬±¬ı˛Ì Ù¬±È¬À˘¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ŒÂ√±È¬ ¬ıÎ¬ˇ √õ∂d¬¬ı˛ ‡G¬¬ › ’±¬ıÊ«Ú± ›˝◊¬ı˛”¬Û

¸—Àfl¬±‰¬ÀÚ ¬ı±Ò±√õ∂±Ú fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ø˙˘±d¬À¬ı˛¬ı˛ ˜ÀÒ… √õ∂¬ı˘ ‰¬±À¬Û¬ı˛ ¸‘ø©Ü ˝˚˛ ˚± ø˙˘±‡G¬Àfl¬ Œˆ¬À„

Œ˚ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

(B) ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ : Œ˚ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ¸—‚øÈ¬Ó¬ ˝˚˛ Ó¬±˝±Àfl¬ ¬ı˛±¸±˚˛øÚfl¬

’±¬ı˝ø¬ıfl¬±¬ı˛ ¬ıÀ˘º ¬ı±˚˛≈˜G¬À˘¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±±Ú ˚Ô± ’ø'ÀÊÚ, fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬ √õ∂ˆ‘¬øÓ¬ ÊÀ˘¬ı˛ ¸Àe·

˚≈q¡ ˝À˘ ‹ ÊÀ˘¬ı˛ ¸±ÀÔ ø˙˘±øàÔÓ¬ ‡øÚÀÊ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ˝˚˛ ¤¬ı— ø˙˘±d¬À¬ı˛¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛

˝˚˛º ¤¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ø˙˘± ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛ ¤¬ı— ø˙˘±øàÔÓ¬ Œfl¬±Ú Œfl¬±Ú ‡øÚÊ ·Í¬Ú ‡øÚÀÊ

¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß ¬ÛXøÓ¬ÀÓ¬ ¸—‚øÈ¬Ó¬ ˝˚˛º

I. ’e·±¬ı˛-Œ˚±ÊÚ ¬ı± fl¬±À¬ı«±ÀÚ˙Ú (Carbonation) : ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ‡øÚÀÊ¬ı˛ ¸Àe· fl¬±¬ı«Ú Î¬±˝◊-

’'±˝◊ÀÎ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¸—À˚±À·¬ı˛ fl¬±À¬ı«±ÀÚ˙Ú ¬ıÀ˘º ¬ı‘ø©Ü¬ı˛ ÊÀ˘¬ı˛ ¸Àe· fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬ ø˜ø|Ó¬

˝À˚˛ ˜‘≈ ’…±ø¸ÀÎ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ (H2O + CO2 = H2CO3)º ‹ ˜‘≈ ’…±ø¸Î¬ ø˜ø|Ó¬ Ê˘ ‰≈¬Ú±¬Û±Ô¬ı˛

’=˘ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ‚È¬±˚˛º ¤˝◊ ø¬ıøflË¡˚˛±¬ı˛ Ù¬À˘ fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ fl¬…±ø˘ø˙˚˛±¸ ¬ı±˝◊fl¬±¬ı«ÀÚÀÈ¬

¬Ûø¬ı˛ÌÓ¬ ˝˚˛ ¤¬ı— Ó¬±˝± ¸˝ÀÊ˝◊ ^¬ıœˆ”¬Ó¬ ˝˚˛ › ’¬Û¸‘Ó¬ ˝˚˛º

CaCO3 + H2O + CO2 → Ca(HCO3)2

‰≈¬Ú±¬Û±Ô¬ı˛ + Ê√˘ + fl¡±¬ı«Ú Î¬±˝◊√√’'√±˝◊√√Î¬ → fl¡…±˘ø˙˚˛±˜ ¬ı±˝◊√√ fl¡±À¬ı«±ÀÚÈ¬

II. ’±^« ø¬ıÀù≠¯∏Ì ¬ı± ˝±˝◊ÀE±ø˘ø¸¸ (Hydrolysis) : ø˙˘±øàÔÓ¬ ‡øÚÊ ÊÀ˘¬ı˛ ¸Àe· ø˜À˙ ¤fl¬˝◊

¸Àe· ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛ ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ÚÓ”¬Ú Œ˚Ã· ·Í¬Ú fl¬À¬ı˛º ˝◊˝±Àfl¬ ’±^« ø¬ıÀù≠¯∏Ì ¬ı±

˝±˝◊ÀE±ø˘ø¸¸ ¬ıÀ˘º Î¬◊±˝¬ı˛Ì ¶§¬ı˛”¬Ûñ
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(i) KALSi3O8 + HOH ⇒ HAISiO3O8 + KOH

’Ô«Àflv¬Ê ŒÙ¬ã¸Ù¬±¬ı˛ + ˝±˝◊EøÙ¬˘ = ’…±˘≈ø˜ÀÚ±ø¸ø˘¸ ’…±ø¸Î¬ + ¬ÛÈ¬±ø˙˚˛±˜ ˝±˝◊E±'±˝◊Î¬

(ii) 2KOH + H2CO3 = K2CO3 + 2H2O

¬ÛÈ¬±ø˙˚˛±˜ ˝±˝◊ÀE±'±˝◊Î¬ + fl¬±¬ı«øÚfl¬ ’…±ø¸Î¬ = Ê˘ ø˜ø|Ó¬ ¬ÛÈ¬±ø¸˚˛±˜ fl¬±¬ı«ÀÚÈ¬º

(iii) MgFeSiO4 + 2HOH = Mg(OH)2 + H2SiO3 + FeO

 ’ø˘ˆ¬±˝◊Ú + ’± ˛̊Ú± ◊̋ÊÎ¬ Ê˘ = ˜…±·ÀÚø˙˚˛±˜ ˝±˝◊ÀE±'±˝◊Î¬ + fl¬˘À˚˛Î¬±˘ ø¸ø˘fl¬± + ŒÙ¬¬ı˛±¸

’'±˝◊Î¬ [ø¸ø˘ø¸fl¬ ’…±ø¸Î¬]

III. Ê˘ Œ˚±ÊÚ ¬ı± ˝±˝◊ÀE˙±Ú (Hydration) : ¤˝◊¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ø˙˘±¬ı˛ ø¬ıøˆ¬iß ‡øÚÊ

ÊÀ˘¬ı˛ ¸Àe· ˚≈q¡ ˝À˚˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˚˛º ¤˝◊¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ‡øÚÀÊ¬ı˛ ’±˚˛Ó¬Ú ¬ı‘øX ¬Û±˚˛ ¤¬ı—

ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ø˙øÔ˘ ˝À˚˛ ¬ÛÀÎ¬ˇº Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Ûñ

(i) CaSO4 + 2H2O = CaSO42H2O

fl¬…±˘ø˙˚˛±˜ ¸±˘ÀÙ¬È¬ + Ê˘ = øÊ¬Û¸±˜

(ii) 2FeO3 + 3H2O = 2Fe2O33H2O

ŒÙ¬¬ı˛±˘ ’'±˝◊Î¬ + Ê˘ = Ê˘ø˜ø|Ó¬ ŒÙ¬¬ı˛±¸ ’'±˝◊Î¬

IV.  Ê±¬ı˛Ì ¬ı± ’ø'ÀÎ¬˙±Ú (Oxidation) : ‡øÚÀÊ¬ı˛ ¸Àe· ’ø'ÀÊÚ ˚≈q¡ ˝À˚˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±

‚È¬À˘ ’ø'ÀÎ¬˙±Ú ¸—‚øÈ¬Ó¬ ˝˚˛º ’ø'ÀÊÚ ø˜ø|Ó¬ Ê˘ fl¬…±˘ø˙˚˛±˜, ˜…±·ÀÚø˙˚˛±˜ , ¬ÛÈ¬±ø˙˚˛±˜ ¤¬ı—

ø¬ıÀ˙¯∏Ó¬ Œ˘ÃÀ˝¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¬À¬ı˛ Ú”Ó¬Ú Œ˚Ã· ·Í¬Ú fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ø˙˘±øàÔÓ¬ ŒÙ¬¬ı˛±¸ ’'±˝◊ÀÎ¬¬ı˛

¸ø˝Ó¬ ’ø'ÀÊÚ ˚≈q¡ ˝À˚˛ ŒÙ¬ø¬ı˛fl¬ ’'±˝◊Î¬ ·øÍ¬Ó¬ ˝˚˛º

FeO + 3H2O = 2Fe2O33H2O

ŒÙ¬¬ı˛±¸ ’'±˝◊Î¬ + Ê˘ + ’ø'ÀÊÚ = ø˘À˜±Ú±˝◊È¬º

V. ^¬ıÌ : fl¬Ó¬fl¬·≈ø˘ ‡øÚÊ Œ˚˜Ú øÊ¬Û¸±˜, ∆¸KÒ¬ı ˘¬ıÌ √õ∂ˆ‘¬øÓ¬ ÊÀ˘ ^¬ıœˆ”¬Ó¬ ˝À˚˛ øÚÊ¶§ ∆¬ıø˙©Ü…

˝±ø¬ı˛À˚˛ ŒÙ¬À˘º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ ^¬ıÌ ¬ıÀ˘º

C. ∆Ê¬ı ’±¬ı˝ø¬ıfl¬±¬ı˛ (Biological or Organic Weathering) : ¬ı˛±¸±˚˛øÚfl¬ › ˚±øLafl¬ √õ∂øflË¡˚˛±

Â√±Î¬ˇ±› Î¬◊øæ › √õ∂±Ìœ˜G¬˘ ø¬ıøˆ¬ißˆ¬±À¬ı ø˙˘±¬ı˛ ø¬ı‰”¬Ì«œˆ¬¬ıÚ ¬ı± ø¬ıÀ˚˛±ÊÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ¤˝◊¬ı˛”¬Û

’±¬ı˝ø¬ıfl¬±¬ı˛ ∆Ê¬ı ’±¬ı˝ø¬ıfl¬±¬ı˛ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊¬ı˛”¬Û ’±¬ı˝ø¬ıfl¬±¬ı˛ ˚±øLafl¬ ¬ı± ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ¸—‚øÈ¬Ó¬

˝˚˛º Ó¬±˝◊ ∆Ê¬ı ’±¬ı˝ø¬ıfl¬±¬ı˛Àfl¬ ≈øÈ¬ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛º ˚Ô±ñ(i) ∆Ê¬ı˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Bio-

Mechanical Weathering) ¤¬ı— (ii) ∆Ê¬ı-¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ (Bio-Chemical Weathering)º
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(i) ∆Ê¬ı ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ : ø˙˘±d¬À¬ı˛¬ı˛ ›¬Û¬ı˛ Œfl¬±Ú fl¬é¬ Êiú±À˘ Ó¬±¬ı˛ ø˙fl¬Î¬ˇ Ù¬±È¬À˘¬ı˛ ˜ÀÒ…

√õ∂À¬ı˙ fl¬À¬ı˛º ø˙fl¬ÀÎ¬ˇ¬ı˛ ¬ı‘øX¬ı˛ Ù¬À˘ ‰¬±¬ı˛¬Û±À˙¬ı˛ ø˙˘±d¬À¬ı˛ √õ∂‰¬G¬ ‰¬±À¬Û¬ı˛ ¸‘ø©Ü ˝˚˛ ¤¬ı— ø˙˘±d¬¬ı˛ ‰”¬Ì« ø¬ı‰”¬Ì«

˝˚˛º Œ√õ∂˝◊¬ı˛œ fl≈¬fl≈¬¬ı˛, ‡¬ı˛À·±¸, Â√“≈À‰¬±, Œfl“¬À‰¬± √õ∂ˆ‘¬øÓ¬ √õ∂±Ìœ ˆ”¬¬Û‘Àá¬ ·Ó«¬ fl¬¬ı˛±¬ı˛ ¸˜˚˛ ø˙˘±d¬À¬ı˛¬ı˛ ‰”¬Ì« ø¬ı‰”¬Ì«

fl¬¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

(ii) ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ : Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ ø˙˘±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ÊÀ˜ Ô±fl¬À˘ ‹

¸˜d¬ Î¬◊¬Û±±Ú ¬ÛÀ‰¬ ø·À˚˛ ∆Ê¬ı ’…±ø¸Î¬ ¬ı‘ø©Ü ˝˚˛º ¤˝◊¬ı˛”¬Û ’…±ø¸ÀÎ¬¬ı˛ ¸—¶ÛÀ˙« ø˙˘± ·Í¬Úfl¬±¬ı˛œ ø¬ıøˆ¬iß

‡øÚÊ ˚Ô±ñ˜…±·ÀÚø˙˚˛±˜ ŒÙ¬˘¸ƒÙ¬±¬ı˛ › ¸±˘Ù¬±À¬ı˛¬ı˛ ¸Àe· ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ø˙˘±d¬¬ı˛

ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛º

1.3.4.2 ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ·Í¬Ú √õ∂øflË¡˚˛± ¬ı± d¬¬ı˛±˚˛Ú ¬ÛXøÓ¬ :

˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ’±¬ı˛ ¤fl¬øÈ¬ Î¬◊À~‡À˚±·… ¬ÛXøÓ¬ ˝˘ ø¬ıøˆ¬iß ∆¬ıø˙©Ü… ˚≈q¡ ˜‘øMfl¬± d¬À¬ı˛¬ı˛ ¸‘ø©Üº ø¬ıøˆ¬iß

Î¬◊»À¸¬ı˛ Ê˘ ˜±øÈ¬¬ı˛ ˜Ò…øÀ˚˛ ‰“¬≈˝◊À˚˛ ¬ÛÎ¬ˇ±¬ı˛ ˜±Ò…À˜˝◊  ø¬ıøˆ¬iß √õ∂øflË¡˚˛±˚˛ √õ∂Ô˜ ˜‘øMfl¬±d¬¬ı˛ ¸‘ø©Ü ˝˚˛º ˜‘øMfl¬±¬ı˛

¬Û‘á¬Ó¬˘ ŒÔÀfl¬ øÚÀ•ß ø˙˘± ˜‘øMfl¬± ¬Û˚«ôL√ Î¬◊~•§ √õ∂àÔÀ2ÂÀfl¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ¬ıÀ˘º

˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛À˘‡ ¬Ûø¬ı˛ÌÓ¬ › ’¬Ûø¬ı˛ÌÓ¬ ≈˝◊˝◊√√ ˝ÀÓ¬ ¬Û±À¬ı˛º Œ˚ ¸˜d¬ ˜‘øMfl¬± àÔ±Ú±ôL√ø¬ı˛Ó¬ ˜”˘ ø˙˘±‡G¬

(Parent material) ŒÔÀfl¬ ¸‘ø©Ü ˝À˚˛ÀÂ√ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±˚˛ ¸≈øÚø«©Ü d¬¬ı˛±˚˛Ú Î¬◊¬ÛøàÔÓ¬ ˘é¬… fl¬¬ı˛± ˚±˚˛

Ú±º fl¬±¬ı˛Ì ¸˜˚˛±ˆ¬±À¬ı ‹ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü… ·ÀÎ¬ˇ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛ Ú±º Úœ¬ı˛ ¬Z±¬ı˛± ¬ı±ø˝Ó¬ › ¸ø=Ó¬

¬Ûø˘ ŒÔÀfl¬ Œ˚ ¬Ûø˘ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±˝±¬ı˛ ˜ÀÒ… øÚø«©Ü ¬Ûø¬ı˛À˘‡ Œ‡± ˚±˚˛ Ú±º Œ¸˝◊¬ı˛”¬Û Œ˘±À˚˛¸

˜‘øMfl¬±˚˛ ¬ı± ø˝˜¬ı±˝ ¸ø=Ó¬ ¬ıd≈¬ ¬Û≈? ŒÔÀfl¬ Î¬◊æ≥Ó¬ ˜‘øMfl¬±˚˛ Œ√õ∂±Ù¬±˝◊˘ ¸•Û”Ì«¬ı˛”À¬Û ·ÀÎ¬ˇ ›ÀÍ¬ Ú±º Œfl¬¬ı˘˜±S

¬Ûø¬ı˛ÌÓ¬ ˜‘øMfl¬±ÀÓ¬˝◊ ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… ¸•Û”Ì«¬ı˛”À¬Û ·ÀÎ¬ˇ ›ÀÍ¬º ¸±Ò±¬ı˛ÌÓ¬ ¶§ä ¬ıKÒ≈¬ı˛ ¬ı± √õ∂±˚˛ ¸˜Ó¬˘

› ¸˜Ó¬˘ ˆ”¬ø˜ÀÓ¬ øÚø«©Ü Ê˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ √õ∂ˆ¬±À¬ı œ‚« ¸˜˚˛ ÒÀ¬ı˛ ø˙˘±˜±Ó‘¬fl¬±¬ı˛ Î¬◊¬Û¬ı˛

ÊÀ˜ Ô±fl¬± ˜”˘ ø˙˘±‡G¬ ŒÔÀfl¬ Œ˚ ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Î¬◊æ¬ı ˝˚˛ Ó¬±¬ı˛ ˜ÀÒ…˝◊ ¸≈øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ ¬ı±

¬Ûø¬ı˛À˘‡ ·ÀÎ¬ˇ ›ÀÍ¬º ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ øÚø«©Ü fl¬À˚˛fl¬øÈ¬ d¬¬ı˛ ˘é¬… fl¬¬ı˛± ˚±˚˛ ¤¬ı— ¸—øù≠©Ü ¤fl¬˝◊ Œ|øÌˆ≈¬q¡

˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛À˘‡ ¤fl¬˝◊ ¬ı˛fl¬À˜¬ı˛ ˝˚˛º ’øÒfl¬ Ï¬±˘˚≈q¡ ¬ı‘ø©Ü¬ı˝≈˘ ¬Û¬ı«Ó¬·±S ˆ”¬ø˜Ò√ı¸ ¬ı± ˆ”¬ø˜ é¬À˚˛¬ı˛ √õ∂±¬ı˘…

Œ˝Ó≈¬ ¬Ûø¬ı˛À˘‡ ·Í¬Ú √õ∂øflË¡˚˛± ¬ı±Ò± ¬Û±˚˛ ¬ıÀ˘ ¬Ûø¬ı˛À˘‡ ¬Ûø¬ı˛ÌÓ¬ ¬ı± ¸•Û”Ì« ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º ˆ”¬ø˜ é¬À˚˛¬ı˛

Ù¬À˘ ¤¬ı˛”¬Û ˜‘øMfl¬± ŒÔÀfl¬ Œfl¬±Ú Œfl¬±Ú d¬¬ı˛ ¸•Û”Ì«¬ı˛”À¬Û ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º

I. ¬Ûø¬ı˛À˘‡ ¬ı± Œ√õ∂±Ù¬±˝◊˘ ¬ıÌ«Ú±ñŒfl¬±Ú ¬Ûø¬ı˛ÌÓ¬ ˜‘øMfl¬±˚˛ ¸±Ò±¬ı˛ÌÓ¬ √õ∂Ò±Ú ‰¬±ø¬ı˛øÈ¬ d¬¬ı˛ ˘é¬… fl¬¬ı˛±

˚± ˛̊ ˚Ô±ñO ¬ı± A0, A, B ¤¬ı— C d¬¬ı˛º d¬¬ı˛·≈ø˘¬ı˛ ˜ÀÒ… O ¬ı± A0 d¬¬ı˛Àfl¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¸=˚˛

d¬¬ı˛ ¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ fl¬¬ı˛± ˝˚˛º A d¬¬ı˛Àfl¬ ¤…˘≈øˆ¬˚˛±˘ d¬¬ı˛ (Eluviated Horizon) ¬ıÀ˘ fl¬±¬ı˛Ì ¤˝◊ d¬¬ı˛

ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ (Leaching) ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß Œ˜Ãø˘fl¬ ¬Û±Ô« ‰“¬≈˝◊À˚˛ ¬ÛÎ¬ˇ± ÊÀ˘¬ı˛ ¸Àe· ’¬Û¸±ø¬ı˛Ó¬

˝˚˛ ¬ı± B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º B d¬¬ı˛øÈ¬ ˝◊˘≈…øˆ¬˚˛±˘ d¬¬ı˛ (Illuviated Horizon) ¬ıÀ˘º fl¬±¬ı˛Ì A d¬¬ı˛
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ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ø¬ıøˆ¬iß Œ˜Ãø˘fl¬ › ∆Ê¬ı ¬Û±Ô« ¤˝◊ d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º C d¬¬ı˛ √õ∂fl‘¬Ó¬¬ÛÀé¬ ˜”˘ ø˙˘±‡G¬¬

¬ı± ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ¸‘ø©Ü ˝˚˛º ˜‘øMfl¬±¬ı˛ ¤˝◊ ‰¬±¬ı˛øÈ¬ d¬À¬ı˛¬ı˛ ˜ÀÒ… C d¬¬ı˛ Â√±Î¬ˇ± ’Ú…±Ú… d¬¬ı˛·≈ø˘ fl¬À˚˛fl¬øÈ¬

Î¬◊¬Ûd¬À¬ı˛ ø¬ıˆ¬q¡ ˚±˝± øÚÀ•ß ’±À˘±ø‰¬Ó¬ ˝˘º

(i) ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¸=˚˛ d¬¬ı˛ ¬ı± O/A0 d¬¬ı˛ : ˜‘øMfl¬±¬ı˛ ¸À¬ı«±2‰¬ ’¬ıøàÔÓ¬ ’ÕÊ¬ı ¬Û±ÀÔ« ¸˜‘X

d¬¬ı˛øÈ¬ O ¬ı± A0 d¬¬ı˛ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊ d¬¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü… ’Ú≈¸±À¬ı˛ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Ûd¬À¬ı˛ ø¬ıˆ¬q¡º

O1 ¬ı± A00 d¬¬ı˛ : ¤˝◊ d¬À¬ı˛ √õ∂±Ìœ ¬ı± Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ √õ∂±˚˛ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ’¬ıàÔ±˚˛ ÊÀ˜ Ô±Àfl¬º

¤ÊÚ… ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ˜”˘ √õ∂fl‘¬øÓ¬ ¬ı± Î¬◊»¸ ¸˝ÀÊ˝◊ ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˚±˚˛º ¤˝◊ d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± 1 ˝◊ø=

ŒÔÀfl¬ 2 ˝◊ø= ¬Û˚«ôL√ ˝˚˛º ¤˝◊ d¬À¬ı˛¬ı˛ √õ∂fl‘¬øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬ÛÀ¬ı˛º ¬ıÚ±=À˘

¤˝◊ d¬À¬ı˛¬ı˛ ˜ÀÒ… ¸ø=Ó¬ Ô±Àfl¬ ˙≈fl¬ÀÚ± ¬Û±Ó¬± › Î¬◊øæÀ¬ı˛ ’Ú…±Ú… ’—˙º Ó‘¬Ì±=À˘ ˜À¬ı˛ ˚±›˚˛± ‚±À¸¬ı˛

’±2Â±Úº

Â√ø¬ı : 1.1 ˜‘øMfl¬± ¬Ûø¬ı˛À˘‡

O2 ¬ı± A0 d¬¬ı˛ : O1 ¬ı± A00 d¬À¬ı˛¬ı˛ øÍ¬fl¬ ÚœÀ‰¬˝◊ ¤˝◊ d¬¬ı˛ Œ‡± ˚±˚˛º ¤˝◊ d¬À¬ı˛ ∆Ê¬ı Î¬◊¬Û±±Ú

øfl¬Â√≈È¬± ¬ÛÀ‰¬ ˚±›˚˛± ’¬ıàÔ±˚˛ Œ‡± ˚±˚˛º ¤ÊÚ… ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ˜”˘ √õ∂fl‘¬øÓ¬ ¬ı± Î¬◊»¸ ¸•§ÀKÒ ¸øÍ¬fl¬

Ò±¬ı˛Ì± fl¬¬ı˛± ˚±˚˛ Ú±º ¤˝◊ d¬À¬ı˛¬ı˛ ¸¬ı«øÚ•ß ’—À˙ ¬ÛÀ‰¬ ˚±›˚˛± ∆Ê¬ı ¬Û±Ô« ¬ı± ø¬ıÀù≠ø¯∏Ó¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

[˚±˝±Àfl¬ ø˝Î¬◊˜±¸ ¬ıÀ˘] ¸=˚˛ Œ‡± ˚±˚˛º ¬ıÚ±=À˘¬ı˛ ˜‘øMfl¬±˚˛ ¤˝◊ d¬¬ı˛øÈ¬Àfl¬ ‘H’ d¬¬ı˛ ¬ı˛”À¬Û› ’ø¬ıøˆ¬iß

¤…± ≈̆øˆ¬˚̨±˘
d¬¬ı˛

◊̋√√̆ ≈øˆ¬˚̨±˘
d¬¬ı˛

Œ¸±˘
±˜

Œ¬ı˛À·±ø˘Ô
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fl¬¬ı˛± ˝˚˛º fl¬±¬ı˛Ì ∆Ê¬ı ¬Û±Ô« ø¬ıÀù≠ø¯∏Ó¬ ˝À˚˛ fl¬±˘ ¬ı˛À„¬ı˛ ø˝Î¬◊˜±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ø¬ıÀù≠ø¯∏Ó¬ ∆Ê¬ı ¬Û±Ô«

(Humified organic substance) ÊÚ…˝◊ ˝◊˝±Àfl¬ ¤˝◊ Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛º ‘H’ d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊

’¬ıàÔ±Ú fl¬À¬ı˛ ‘F’ d¬¬ı˛ ˚±˝± ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ’±¬ıÊ«Ú±¬ı˛ (Leaf litter) ¬Z±¬ı˛± ·øÍ¬Ó¬º ¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì…

’=À˘¬ı˛ ˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀù≠ø¯∏Ó¬ d¬¬ı˛Àfl¬ Î¬±Ù¬ (Duff) ¤¬ı— ¬ÛÌ«À˜±‰¬œ ¬ı‘Àé¬¬ı˛ ’¬ı˛Ì… ’=À˘¬ı˛

’Ú≈¬ı˛”¬Û ˜‘øMfl¬± d¬¬ı˛Àfl¬ ˜”˘ (Mull) Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛º

(ii) A ¬ı± ‡øÚÊ d¬¬ı˛ (Mineral Horizon) : A d¬¬ı˛À·±á¬œ ˜”˘Ó¬ ‡øÚÊ ¬Û±ÀÔ«¬ı˛ d¬¬ı˛º ¤˝◊

d¬¬ı˛ ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ˜±øÈ¬¬ı˛ ¸”Ñ fl¬±± fl¬Ì± › ’Ú…±Ú… ‡øÚÊ Î¬◊¬Û±±Ú ’¬Ûø¬ı˛ø‰¬Ó¬ ˝˚˛ ¬ıÀ˘ ˝◊˝±Àfl¬

¤…±˘≈øˆ¬˚˛±˘ d¬¬ı˛› ¬ıÀ˘º ¤˝◊ d¬¬ı˛ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Ûd¬À¬ı˛ ø¬ıˆq¡º ¤˝◊ d¬À¬ı˛ ·ˆ¬œ¬ı˛Ó¬± Ê˘¬ı±˚˛≈ Œˆ¬À ø¬ıøˆ¬iß

˝˚˛, ˜¬ı˛≈ √õ∂±˚˛ ’=À˘ 6-8 ˝◊ø=, ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’=À˘ 15-16 ˝◊ø=º

A1 d¬¬ı˛ : ‡øÚÊ d¬¬ı˛ ¬ı± A d¬¬ı˛ Œ·±á¬œ¬ı˛ ¸À¬ı«±À2‰¬ ’¬ıøàÔÓ¬ A1 d¬¬ı˛º ¤˝◊ d¬À¬ı˛¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ø˝Î¬◊˜±À¸¬ı˛

√õ∂ˆ¬±À¬ı ·±Ï¬ˇ ¬ı˛À„¬ı˛ ˝˚˛º

A2 d¬¬ı˛ : ¤˝◊ d¬¬ı˛ ŒÔÀfl¬ Œ¬ıø˙¬ı˛ˆ¬±· fl¬±±, fl¬Ì±, ’…±˘≈ø˜øÚ˚˛±˜ › ’±˚˛¬ı˛Ú ’'±˝◊Î¬ ’¬Û¸±ø¬ı˛Ó¬

˝˚˛º ¤˝◊ d¬À¬ı˛ ø¸ø˘fl¬±¬ı˛ √õ∂±Ò±Ú… Œ‡± ˚±˚˛º ¤˝◊ d¬¬ı˛ ŒÔÀfl¬ ø˝Î¬◊˜±¸ › ’±˚˛¬ı˛Ú ’'±˝◊Î¬ ’¬Û¸±ø¬ı˛Ó¬

˝˚˛ ¬ıÀ˘ ˝◊˝±¬ı˛ ¬ı˛„ Ò”¸¬ı˛ ¬ı± Â√±˝◊ ¬ı˛À„¬ı˛ ˝˚˛º

A3 d¬¬ı˛ : A › B d¬À¬ı˛¬ı˛ ˜Ò…¬ıÓ«¬œ ¤˝◊ d¬¬ı˛ ¸˜d¬ Œ√õ∂±Ù¬±˝◊À˘ Œ‡± ˚±˚˛ Ú±º ¤˝◊ d¬À¬ı˛¬ı˛ ∆¬ıø˙©Ü…

’ÀÚfl¬È¬± A1 › A2-¬ı˛ Ú…±˚˛ øfl¬ôL≈√ B d¬¬ı˛ ŒÔÀfl¬ ˚ÀÔ©Ü ’±˘±±º ¤ÊÚ… ˝◊˝± ¤fl¬øÈ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú¸”‰¬fl¬ d¬¬ı˛

ø˝¸±À¬ı ¬Ûø¬ı˛·øÌÓ¬ ˝˚˛º

B d¬¬ı˛ : ¤˝◊ d¬¬ı˛Àfl¬ ˝◊˘≈øˆ¬˚˛±˘ ¬ı± ¸=˚˛ d¬¬ı˛ ¬ıÀ˘º A d¬¬ı˛ ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛± Œ˚ ¸˜d¬ ¬Û±Ô«

’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ Œ¸·≈ø˘¬ı˛ ’øÒfl¬±—˙ B d¬À¬ı˛ ¸ø=Ó¬ ˝ÀÓ¬ Œ‡± ˚±˚˛, ¤˝◊ d¬À¬ı˛ fl¬±± fl¬Ì±, ’±˚˛¬ı˛Ú ›

’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ fl¬…±˘ø˙˚˛±˜ ¸±˘ÀÙ¬È¬ › ’Ú…±Ú… ˘¬ıÌ ¸=˚˛ ˝ÀÓ¬ Œ‡± ˚±˚˛º ¤˝◊ d¬¬ı˛ fl¬À˚˛fl¬øÈ¬

Î¬◊¬Ûd¬À¬ı˛ ø¬ıˆ¬q¡º ˚Ô±ñB1, B2, B3º

B1 d¬¬ı˛ : A › B d¬À¬ı˛¬ı˛ ˜Ò…¬ıÓ«¬œ ¤˝◊ d¬À¬ı˛¬ı˛ ∆¬ıø˙©Ü… B d¬¬ı˛·≈ø˘¬ı˛ ¸Àe· ¸±‘˙…¬Û”Ì« øfl¬ôL≈√ A

d¬¬ı˛ ŒÔÀfl¬ ’ÀÚfl¬ ’±˘±±º

B2 d¬¬ı˛ : ¤˝◊ d¬À¬ı˛˝◊ B d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ fl¬±±fl¬Ì± ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬, fl¬…±˘ø˙˚˛±˜

fl¬±¬ı«ÀÚÈ¬ › fl¬…±˘ø˙˚˛±˜ ¸±˘ÀÙ¬ÀÈ¬¬ı˛ ¸=˚˛ Œ‡± ˚±˚˛º ø˝Î¬◊˜±¸› ¤˝◊ d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º

B3 d¬¬ı˛ : ˝◊˝± ¤fl¬øÈ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú¸”‰¬fl¬ d¬¬ı˛ (Transitional layer)º ¤˝◊ d¬À¬ı˛¬ı˛ ∆¬ıø˙©Ü… › B d¬À¬ı˛¬ı˛

’ÀÚfl¬ fl¬±Â√±fl¬±øÂ√ øfl¬ôL≈√ C d¬¬ı˛ ŒÔÀfl¬ ’±˘±±º

C d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ı˛ ˜”˘ Î¬◊¬Û±±Ú ˝˘ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¸‘©Ü ø˙˘±‡G¬ ˚± ŒÔÀfl¬ ˜‘øMfl¬±¬ı˛ Î¬◊æ¬ı ˝À˚˛ÀÂ√º



16

¤ÊÚ… ¤˝◊ d¬¬ı˛Àfl¬ ˜”˘ ø˙˘±‡ÀG¬¬ı˛ (Parent material) d¬¬ı˛› ¬ıÀ˘º ¤˝◊ d¬À¬ı˛¬ı˛ øÍ¬fl¬ ÚœÀ‰¬˝◊ ’¬ıàÔ±Ú

fl¬À¬ı˛ ø˙˘±˜±Ó‘¬fl¬± ˚± ŒÔÀfl¬ ˜‘øMfl¬±¬ı˛ Î¬◊æ¬ı ˝˚˛º

˜‘øMfl¬± Œ√õ∂±Ù¬±˝◊À˘¬ı˛ A, B › C d¬¬ı˛Àfl¬ ¤fl¬ÀS Œ¬ı˛À·±ø˘Ô (Regolith) ¬ıÀ˘º ¤˝◊ d¬¬ı˛·≈ø˘

’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ¸‘ø©Ü ˝˚˛º ¤˝◊ d¬¬ı˛·≈ø˘¬ı˛ Î¬◊¬Û±±Ú ¸”Ñ ‡øÚÊ › ’ÕÊ¬ıfl¬Ì± ¤¬ı— ŒÂ√±È¬ ¬ıÎ¬ˇ √õ∂d¬¬ı˛

‡G¬º A › B d¬¬ı˛Àfl¬ ¤fl¬ÀS Œ¸±˘±˜ (Solum) ¬ıÀ˘º ¤˝◊ d¬À¬ı˛¬ı˛ Î¬◊¬Û±±Ú ˝˘ ¸”Ñ Œfl¬±˜˘ ‡øÚÊ

› ∆Ê¬ı fl¬Ì± ˚±˝± √õ∂d≈¬Ó¬ ’ÀÔ« ˜‘øMfl¬±º

ø‰¬S : 1.2 ¬ÛÎ¬Ê˘±˝◊ÀÊ˙±Ú √õ∂øflË¡˚˛±

II. ¬Ûø¬ı˛À˘‡ ·Í¬Ú √õ∂øflË¡˚˛± : Î¬◊¬Ûø¬ı˛Î¬◊q¡ ¶§fl¬œ˚˛ ∆¬ıø˙©Ü… ˚≈q¡ ˜‘øMfl¬±¬ı˛ O, A ¤¬ı— B d¬¬ı˛ ø¬ıøˆ¬iß

√õ∂øflË¡˚˛±˚˛ ¸‘ø©Ü ˝˚˛º Î¬◊˝±¬ı˛± ¸±˜ø¢∂fl¬ˆ¬±À¬ı ¬Ûø¬ı˛À˘‡ ·Í¬Ú √õ∂øflË¡˚˛±¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬º

(a) O ¬ı± ∆Ê¬ıd¬¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± : √õ∂±Ìœ › Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ˝¬ı±¬ı˛ ¬Û¬ı˛ Ê±¬ı˛Ì

√õ∂øflË¡˚˛± Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ø¬ıøù≠©Ü ˝À˚˛ fl¬±˘ ¬ı˛À„¬ı˛ ’À¬Ûé¬±fl‘¬Ó¬ àÔ±˚˛œ Î¬◊¬Û±±Ú ¸‘ø©Ü ˝˚˛ Ô±Àfl¬ ø˝Î¬◊˜±¸

¬ıÀ˘º ø˝Î¬◊˜±¸ ·Í¬ÀÚ ≈øÈ¬ √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ ˝˚˛ ˚Ô± ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú (Humification) ¤¬ı— ‡øÚÊfl¬¬ı˛Ì

(Minerallization)º ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±˚˛ √õ∂±Ìœ› Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ø¬ıøù≠©Ü ˝À˚˛

ø˝Î¬◊˜±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ‡øÚÊfl¬¬ı˛Ì √õ∂øflË¡˚˛±˚˛ ∆Ê¬ı ¬Û±Ô« ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬ Ê˘ ¤¬ı—

’Ú…±Ú… ‡øÚÊ ¸‘ø©Ü fl¬À¬ı˛º
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Ú±˝◊À¬∏C±ÀÊÚ ¸˜‘X Œ√õ∂±øÈ¬Ú Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ √õ∂ÔÀ˜ ’…±˜±˝◊Î¬ Î¬◊»¬Ûiß ˝˚˛ ¤¬ı— Ó¬±

ŒÔÀfl¬ ’…±À˜±øÚ˚˛± ¸‘ø©Ü ˝˚˛º ’…±À˜±øÚ˚˛± ŒÔÀfl¬ √õ∂ÔÀ˜ Ú±˝◊¬∏C±˝◊øÈ¬ › ¬ÛÀ¬ı˛ Ú±˝◊À¬∏CÈ¬ ¸‘ø©Ü ˝˚˛º

’…±À˜±øÚÙ¬±˝◊— ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ [˜±˝◊ÀflË¡±fl¬!¬±¸] ¸˝±˚˛Ó¬±˚˛ Ú±˝◊À¬∏C±ÀÊÚ Œ˚ÃÀ·¬ı˛ ’…±À˜±øÚ˚˛±˚˛ ¬Ûø¬ı˛ÌÓ¬

˝›˚˛±Àfl¬ ’…±À˜±øÚøÙ¬Àfl¬˙Ú ¬ı˘± ˝˚˛ ¤¬ı— Ú±˝◊ø¬∏CÙ¬±˝◊— ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ [Ú±˝◊ø¬∏CÀ¸±À˜±Ú±¸] ¸˝±˚˛Ó¬±˚˛

’…±À˜±øÚ˚˛± Ú±˝◊¬∏C±˝◊ÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝›˚˛±Àfl¬ ’…±À˜±øÚøÙ¬Àfl¬˙Ú ¬ı˘± ˝˚˛ ¤¬ı— Ú±˝◊¬∏C±˝◊È¬ Ú±˝◊À¬∏C±¬ı…±fl¬È¬¬ı˛ ¤¬ı˛

¸˝±˚˛Ó¬±˚˛ Ú±˝◊À¬∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝›˚˛±Àfl¬ Ú±˝◊ø¬∏CøÙ¬Àfl¬˙Ú ¬ıÀ˘º Œ√õ∂±øÈ¬ÀÚ¬ı˛ fl¬±À¬ı«±ÀÚø˙˚˛±¸ ’—˙ ø¬ıÀ˚˛±øÊÓ¬

˝À˚˛ Ú±Ú± √õ∂fl¬±¬ı˛ ∆Ê¬ı ’…±ø¸Î¬ ¸‘ø©Ü ˝˚˛º ˚Ô±ñÙ¬¬ı˛ø˜fl¬, ’…±À¸øÈ¬fl¬, ¸±˝◊ø¬∏Cfl¬, ˘…±fl¬ø¬∏Cfl¬, ’'±ø˘fl¬,

¬ı±ø¬∏Cfl¬ √õ∂ˆ‘¬øÓ¬º Œ√õ∂±øÈ¬ÀÚ¬ı˛ ¸±˘Ù¬±¬ı˛ ’—˙ ¸±˘Ù¬±¬ı˛ ’ø'Î¬±˝◊øÊ— ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛

¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ ¸‘ø©Ü fl¬À¬ı˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Œ˚ Œfl¬±Ú ’—˙ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬

Î¬◊»¬Ûiß ˝˚˛ ˚±˝±¬ı˛ øfl¬Â√≈ ’—˙ ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±Àfl¬ ’—˙¢∂˝Ì fl¬À¬ı˛º ¬ı±øfl¬ ’—˙ ÊÀ˘¬ı˛ ¸Àe· ø˜ø|Ó¬

˝À˚˛ fl¬±¬ı«øÚfl¬ ’…±ø¸Î¬ ¸‘ø©Ü fl¬À¬ı˛º

ÊœÀ¬ı¬ı˛ Œ˝±¬ıÀ˙¯∏ › Œ¬ı˛‰¬Ú ¬Û±Ô« ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ Œ˚ ¸˜d¬ Î¬◊¬Û±±Ú ¸‘ø©Ü ˝˚˛ Ó¬±˝±¬ı˛ √õ∂fl‘¬øÓ¬ øÚˆ«¬¬ı˛

fl¬À¬ı˛ Ê˘¬ı±˚˛≈ › Î¬◊øæÀ¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛º ’±^« ˙œÓ¬˘ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈ ’=À˘ ∆Ê¬ı ¬Û±Ô«

ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ Œ˚ ∆Ê¬ı ’…±ø¸Î¬ ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ Œ¬ı˙œ¬ı˛ ˆ¬±· ’—˙˝◊ ˜±øÈ¬ÀÓ¬ ¸ø=Ó¬ ˝˚˛º ÊÀ˘ ¸˝ÀÊ

^¬ıÌœ˚˛ ∆Ê¬ı ’…±ø¸Î¬ ‰“¬≈˝◊À˚˛ ˚±›˚˛± ÊÀ˘¬ı˛ ¸Àe· A d¬À¬ı˛ Œ¬ÛÃ“Â√±˚˛º øfl¬ôL≈√ Œ¬ı˙œ¬ı˛ˆ¬±· ^±¬ı… › ’^±¬ı…

∆Ê¬ı ’…±ø¸Î¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Z±¬ı˛± Œ˙±øÒÓ¬ ˝˚˛º ¤ÊÚ… ø˝Î¬◊˜±À¸¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ˝˚˛ ’•°√õ∂fl‘¬øÓ¬¬ı˛ ¤¬ı—

˝◊˝± ë¬ı˛í ø˝Î¬◊˜±¸ (Raw Humus) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ø˝Î¬◊˜±À¸¬ı˛ ’•°Ó¬± › ’øÓ¬ø¬ı˛q¡ ˙œÀÓ¬¬ı˛ ÊÚ…

¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀ˚˛±ÊÚ ‚È¬±ÀÓ¬ ¸øflË¡˚˛ ’—˙¢∂˝Ì fl¬¬ı˛ÀÓ¬¬Û±À¬ı˛ Ú± ¬ıÀ˘ ˜±øÈ¬¬ı˛ A0 ¬ı± O

d¬À¬ı˛ Ú± ¬ÛÀ‰¬ ˚±›˚˛± ¬ı± ’Ò« ¬ÛÀ‰¬ ˚±›˚˛± ¬Û±ÀÔ«¬ı˛ d¬¬ı˛ ¸ø=Ó¬ ˝˚˛º ¤√õ∂fl¬±¬ı˛ d¬¬ı˛Àfl¬ humus-decay-

accumulative layer ¬ıÀ˘º

’±^« flË¡±ôL√œ˚˛ ¬ı± Î¬◊¬ÛflË¡±ôL√œ˚˛ ’=À˘ ’øÒfl¬ Î¬◊¯∏ÆÓ¬± › ’±^«Ó¬± Œ˝Ó≈¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Û‰¬Ú ¬ı± ø¬ıÀ˚˛±ÊÚ

’øÓ¬^≈Ó¬ ¸—‚øÈ¬Ó¬ ˝˚˛ ¬ıÀ˘ ∆Ê¬ı ’…±ø¸ÀÎ¬¬ı˛ Œ¬ı˙œ¬ı˛ˆ¬±· ’—˙˝◊ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± øÚ–À˙ø¯∏Ó¬ ˝˚˛º ∆Ê¬ı

¬Û±ÀÔ«¬ı˛ ^≈Ó¬ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú › ‡øÚÊfl¬¬ı˛Ì √õ∂øflË¡˚˛±˚˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ fl¬±¬ı«Ú Î¬±˝◊-’'±˝◊Î¬ Î¬◊»¬Ûiß ˝˚˛º

Î¬◊»¬Ûiß fl¬±¬ı«Ú Î¬±˝◊’'±˝◊ÀÎ¬¬ı˛ ø¸—˝ˆ¬±· Î¬◊øæÀ¬ı˛ ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±˚˛ ¬ı…¬ı˝‘Ó¬ ˝˚˛º ¬ı±øfl¬ ’—˙ ÊÀ˘¬ı˛

¸Àe· ø˜ø|Ó¬ ˝À˚˛ fl¬±¬ı«øÚfl¬ ’…±ø¸Î¬ ¸‘ø©Ü fl¬À¬ı˛ fl¬±¬ı«øÚfl¬ ’…±ø¸Î¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ‡øÚÊ fl¬¬ı˛Ì √õ∂øflË¡˚˛±˚˛

Î¬◊»¬Ûiß é¬±¬ı˛fl¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ¸Àe· ø˜ø|Ó¬ ˝À˚˛ ¬ı±˝◊fl¬±À¬ı«±ÀÚÈ¬ Œ˚Ã· ·Í¬Ú fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ ˝±˝◊Eø'˘

Œ˚ÃÀ·¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º ¤ÊÚ… A0 d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± Œ¬ı˙œ ’•°√õ∂fl‘¬øÓ¬¬ı˛ Ú± ˝À˚˛ ’À¬Ûé¬±fl‘¬Ó¬

fl¬˜ ’•°√õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º A0 d¬À¬ı˛¬ı˛ ¤¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ › Œ¬ı˙œ Î¬◊¯∏ÆÓ¬±¬ı˛ ÊÚ… ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ∆Ê¬ı

¬Û±ÀÔ«¬ı˛ ^≈Ó¬ ø¬ıÀ˚˛±ÊÚ ‚È¬±˚˛ ¬ıÀ˘ ˝◊˝±¬ı˛ ·ˆ¬œ¬ı˛Ó¬± Œ¬ı˙œ ˝˚˛ Ú±º
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Î¬◊¯∏Æ ’±^« ¬ı± ˜¬ı˛≈√õ∂±˚˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’=À˘¬ı˛ √õ∂Ò±Ú ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ˝˘ ‚±¸º √õ∂øÓ¬ ¬ı»¸¬ı˛ ˜À¬ı˛

˚±›˚˛± ‚±À¸¬ı˛ ø¬ıøˆ¬iß ’—˙ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ Œ˚±·±Ú ‡≈¬ı Œ¬ı˙œ Ô±Àfl¬º

∆Ê¬ı ¬Û±Ô« ¬ÛÀ‰¬ ø·À˚˛ Œ˚ ø˝Î¬◊˜±¸ ∆Ó¬¬ı˛œ ˝˚˛ Ó¬±˝±ÀÓ¬ é¬±¬ı˛fl¬œ˚˛ Œ˜Ã˘ Œ¬ı˙œ Ô±Àfl¬º Ó¬±Â√±Î¬ˇ± ŒÒÃÓ¬

√õ∂øflË¡˚˛± Œ¸¬ı˛”¬Û fl¬±˚«fl¬¬ı˛œ Ú± ˝›˚˛±˚˛ ˜±øÈ¬¬ı˛ é¬±¬ı˛fl¬œ˚˛ Œ˜Ã˘ ’¬Û¸±ø¬ı˛Ó ˝˚˛ Ú±º ¤ÊÚ…› ˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛±

˝˚˛ ’ä ˜±S±˚˛ é¬±¬ı˛fl¬œ˚˛ ¬ı± øÚ¬ı˛À¬Ûé¬ √õ∂fl‘¬øÓ¬¬ı˛º ˜±øÈ¬¬ı˛ ¤¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¤¬ı— ˙œÀÓ¬¬ı˛ Î¬◊¯∏ÆÓ¬±

˙œÓ¬˘ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝›˚˛±˚˛ ¤¬ı— ¢∂œÀÉ ¬ı‘ø©Ü ˝˚˛ Ú± ¬ıÀ˘ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛

fl¬˜«é¬˜Ó¬± flË¡±ôL√œ˚˛ ’=À˘¬ı˛ Ú…±˚˛ Œ¸¬ı˛”¬Û Œ¬ı˙œ ¤¬ı— Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’=À˘¬ı˛ Ú…±˚˛ fl¬˜ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º

¤ÊÚ… ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ’Ó¬…ôL√ Œ¬ı˙œ ˝˚˛ ¤¬ı— A0 d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¸¬ıÀÔÀfl¬ Œ¬ı˙œ ˝˚˛º

(b) ‘A’ d¬À¬ı˛¬ı˛ ¸‘ø©Ü : ¤˝◊ d¬¬ı˛ Œ˚ √õ∂øflË¡˚˛±¬ı˛ ¬Z±¬ı˛± ¸‘ø©Ü ˝˚˛, Ó¬±Àfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú (Eluviation)

¬ıÀ˘º A d¬¬ı˛ Œ·±á¬œ ˜”˘Ó¬ ‡øÚÊ ¬Û±ÀÔ«¬ı˛ d¬¬ı˛º ¤˝◊ d¬¬ı˛ ŒÔÀfl¬ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ‡øÚÊ Î¬◊¬Û±±Ú ¬ı˛±¸±˚˛øÚfl¬

› ˚±øLafl¬ √õ∂øflË¡˚˛±˚˛ ^¬ıÀÌ¬ı˛ ˜±Ò…À˜ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú ¬ıÀ˘º

¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± √õ∂Ò±ÚÓ¬ ≈˝◊ √õ∂fl¬±¬ı˛º (i) ¬ı˛±¸±˚˛øÚfl¬ › (ii) ˚±øLafl¬º

(i) ¬ı˛±¸±˚˛øÚfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú : ¬ı‘ø©Ü¬ı˛ Ê˘ ˜±øÈ¬ÀÓ¬ √õ∂À¬ı˙ fl¬¬ı˛À˘ √õ∂ÔÀ˜˝◊ ¸˝ÀÊ ^¬ıÌœ˚˛ ‡øÚÊ

˘¬ıÌ Na ^¬ıœˆ”¬Ó¬ ˝˚˛ ¤¬ı— Œ¸±øÎ¬˚˛±˜ Ú±˝◊À¬∏CÈ¬, Œ¸±øÎ¬˚˛±˜ ¸±˘ÀÙ¬È¬, Œ¸±øÎ¬˚˛±˜ ¬ı±˝◊ fl¬±¬ı«ÀÚÈ¬ ¤¬ı—

Œ¸±øÎ¬˚˛±˜ Œflv¬±¬ı˛±˝◊Î¬ ¬ı˛”À¬Û ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝À˚˛ Œˆ¬Ã˜ÊÀ˘¬ı˛ ¸Àe· ø˜À˙ ˚±˚˛ › ¬ÛÀ¬¬ı˛ ’Ú≈ˆ”¬ø˜fl¬ √õ∂¬ı±˝¬ı˛”À¬Û

√õ∂ÔÀ˜ Úœ › ¬ÛÀ¬ı˛ Úœ¬ı˛ ˜±Ò…À˜ ¸˜≈À^ ø˜ø˘Ó¬ ˝˚˛º ¤˝◊ ÊÚ… ¸˜≈À^¬ı˛ Ê˘ ˘¬ıÌ±q¡ ¤¬ı— ‹ ^¬ıÌ

Œflv¬±¬ı˛±˝◊Î¬Ò˜«œº ¬ı˛±¸±˚˛øÚfl¬ ¤…±˘≈øˆ¬À˚˛˙±ÀÚ¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ ¬Û˚«±À˚˛ ø¬ıÀ˙¯∏Ó¬– ¬ı‘ø©Ü¬Û±Ó¬ Œ¬ı˙œ ˝À˘ K, Ca,

Mg, Mn, Al, Fe √õ∂ˆ‘¬øÓ¬ Œ˜Ã˘ A d¬¬ı˛  ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ ÚœÀÓ¬¬ı˛ B d¬À¬ı˛ ŒÚÀ˜ ’±À¸º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±±Ú·≈ø˘ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¬ ¬ÛXøÓ¬ÀÓ¬ ¸‘©Ü ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ¸˝ÀÊ˝◊

^¬ıœˆ”¬Ó¬ ˝À˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬ ÚœÀ‰¬ ‰¬À˘ ˚±˚˛º ˜‘øMfl¬±¬ı˛ ’•°ÀQ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡

¬Û±Ô«·≈ø˘¬ı˛ ^¬ıÌœ˚˛Ó¬± øÚˆ«¬¬ı˛˙œ˘º fl¬…±˘ø˙˚˛±˜ ¸±˘ÀÙ¬È¬ › fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ Œ¸±øÎ¬˚˛±À˜¬ı˛ ¬ÛÀ¬ı˛

^¬ıœˆ”¬Ó¬ ˝˚˛º ¤˝◊ ≈˝◊ Î¬◊¬Û±±ÀÚ¬ı˛ ˜ÀÒ… fl¬…±˘ø˙˚˛±˜ ¸±˘ÀÙ¬È¬ ¸˝ÀÊ˝◊ ^¬ıœˆ”¬Ó¬ ˝˚˛ ¤¬ı— ¤˝◊ÊÚ… ÚœÀ‰¬¬ı˛

d¬À¬ı˛ ¸˝ÀÊ˝◊ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬ ŒÒÃÓ¬ ˝À˚˛ ‰¬À˘ ˚±˚˛º ¤˝◊ÊÚ… Œ˚ ¸˜d¬ ˜‘øMfl¬±˚˛ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¶§äÓ¬±¬ı˛

ÊÚ… ŒÒÃÓ¬ √õ∂øflË¡˚˛± ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ øfl¬—¬ı± ¸˜d¬ ˜‘øMfl¬±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± Œfl¬±Ú fl¬±¬ı˛ÀÌ ¬ı…±˝Ó¬ ˝˚˛º Œ¸˝◊

¸˜d¬ ˜±øÈ¬ÀÓ¬ fl¬…±˘ø˙˚˛±˜ ¸±˘ÀÙ¬ÀÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ ¸˝ÀÊ˝◊ ^¬ıœˆ”¬Ó¬ ˝˚˛ Ú±º øfl¬ôL≈√

¬ı‘ø©Ü¬ı˛ ÊÀ˘ CO2 Ô±fl¬±˚˛ Î¬◊˝±¬ı˛ ^¬ıÌ ˜‘≈ ’…±ø¸ÀÎ¬¬ı˛ Ú…±˚˛ fl¬±Ê fl¬À¬ı˛ Ù¬À˘ ¬ı‘ø©Ü¬ı˛ Ê˘ fl¬…±˘ø˙˚˛±˜

fl¬±¬ı«ÀÚÈ¬ (CaCO3) ^¬ıœˆ”¬Ó¬ ˝À˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ ÚœÀ‰ ‰¬À˘ ˚±˚˛º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¶§äÓ¬±¬ı˛ ˝±¬ı˛ Œfl¬±Ú

fl¬±¬ı˛ÀÌ ø¬ıø‚ÆÓ¬ ˝À˘ fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬¬ ^¬ıœˆ”¬Ó¬ ˝˚˛ Ú± Œ˚ ¸˜d¬ ˜‘øMfl¬±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±¬ı˛ ¬Ûø¬ı˛˜±Ì

fl¬˜ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬ CaCO3 ^¬ıœˆ”¬Ó¬ ’¬ıàÔ±˚˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ‰¬À˘ ˚±˚˛ ¤¬ı—
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B d¬À¬ı˛ Ê˜± ˝˚˛º ¶§ä ’±^« Ê˘¬ı±˚˛≈ÀÓ¬ fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÀÈ¬¬ı˛ ¸=˚˛ Œ‡± ˚±˚˛º ’øÒfl¬ ¬ı‘ø©Ü¬Û±Ó¬

˚≈q¡ Ê˘¬ı±˚˛≈ ’=À˘ ˚ø› ¸±Ò±¬ı˛Ì ’¬ıàÔ±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± Œ¬ı˙∏œ ˝›˚˛±˚˛ ˜‘øMfl¬±¬ı˛ Œfl¬±Ú d¬À¬ı˛ fl¬…±˘ø˙˚˛±˜

¸±˘ÀÙ¬È¬ › fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ ¸ø=Ó¬ ˝˚˛ Ú±º ’Ô«±» ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ¤˝◊ ≈˝◊ Î¬◊¬Û±±Ú ¸•Û”Ì«ˆ¬±À¬ı

’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ Ó¬Ô±ø¬Û Œfl¬±Ú fl¬±¬ı˛ÀÌ ŒÒÃÓ¬ √õ∂øflË¡˚˛± √õ∂øÓ¬˝Ó¬ ˝À˘ ˜‘øMfl¬±¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬

˝À˚˛ B d¬À¬ı˛ Ê˜± ˝˚˛º

˜‘øMfl¬±¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ‡≈¬ı Œ¬ı˙œ ˝À˘ ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ ¸˝ÀÊ ^¬ıÌœ˚˛ Î¬◊¬Û±±Ú·≈ø˘ ˚Ô± Œ¸±øÎ¬˚˛±˜

fl¬…±˘ø˙˚˛±˜ › Œ¸±øÎ¬˚˛±˜ ¸±˘ÀÙ¬È¬ › fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ ˜±øÈ¬ ŒÔÀfl¬ ¸•Û”Ì«ˆ¬±À¬ı ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛

¤¬ı— ˜±øÈ¬ flË¡˜˙ ’•ßÒ˜«œ ˝À˚˛ ¬ÛÀÎ¬ˇº ’øÓ¬ø¬ı˛q¡ ’•°Ó¬±˚˛ ˜±øÈ¬¬ı˛ ¬Ûø˘·≈ø˘ Œˆ¬À„ ø·À˚˛ ˚±øLafl¬

¤…±˘≈øˆ¬À˚˛˙Ú √õ∂øflË¡˚˛±Àfl¬ Q¬ı˛±øi§Ó¬ fl¬À¬ı˛º ¤¬ı— fl¬˜«√ fl¬øÌfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ àÔ±ø˚˛Q ø¬ıÚ©Ü ˝˚˛ ’Ô«±» fl¬«˜

fl¬øÌfl¬± ø¬ıøù≠©Ü ˝À˚˛ ¬ÛÀÎ¬ˇ, ˚±¬ı˛ Ù¬˘¶§¬ı˛”¬Û Œ¸¸fl≈¬˝◊ ’'±˝◊Î (Sesqui Oxide) R2O3 ˝±˝◊ÀEÀÈ¬Î¬ ŒÙ¬ø¬ı˛fl¬

’'±˝◊ÀÎ¬¬ı˛ ¸‘ø©Ü ˝˚˛º ˚± ˜‘øMfl¬±¬ı˛ Î¬◊¬Ûø¬ı˛d¬À¬ı˛ Ê˜± ˝À˚˛  ˜±øÈ¬¬ı˛ ¬ı˛„Àfl¬ ˘±˘ fl¬À¬ı˛º ˜‘øMfl¬± ’±¬ı˛› Œ¬ı˙œ

’•°Ò˜«œ ˝À˘ Î¬◊¬Ûø¬ı˛d¬¬ı˛ ŒÔÀfl¬ Œ˘Ã˝ Œ˚Ã· ˜‘øMfl¬±¬ı˛ ˜ÀÒ… √õ∂À¬ı˙fl¬±¬ı˛œ ÊÀ˘¬ı˛ ¸Àe· ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛

ÚœÀ‰¬¬ı˛ d¬À¬ı˛ Ê˜± ˝˚˛ ˚±¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ A d¬À¬ı˛¬ı˛ Î¬◊¬Ûd¬¬ı˛ A2 d¬À¬ı˛¬ı˛ ¬ı˛„ Ò”¸¬ı˛ ˝À˚˛ ¬ÛÀÎ¬ˇº

¤¬ı˛”¬Û ’øÓ¬ø¬ı˛q¡ ’•° ’¬ıàÔ±˚˛ ø˝Î¬◊˜±¸ ^¬ıœˆ”¬Ó¬ ˝À˚˛ Î¬◊¬Û¬ı˛ ŒÔÀfl¬ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º [¤¬ı˛”¬Û

’¬ıàÔ± ¬ÛÎ¬¸˘ ˜±øÈ¬ÀÓ¬ Œ‡± ˚±˚˛ fl¬±¬ı˛Ì ¬ÛÎ¬¸˘ ˜‘øMfl¬±¬ı˛ ’•°Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ’Ú…±Ú… ’±¬ı˝·≈ø˘ ˜‘øMfl¬±¬ı˛

Ó≈¬˘Ú±˚˛ ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ˝˚˛º ¤¬ı˛ fl¬±¬ı˛Ì ¤fl¬øÀfl¬ Œ˚˜Ú ’øÓ¬ø¬ı˛q¡ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ’Ú…øÀfl¬ ¸¬ı˛˘¬ı·«œ˚˛

¬ı‘Àé¬¬ı˛ ’¬ıàÔ±Ú] flË¡±ôL√œ˚˛ ’=À˘¬ı˛ ˜‘øMfl¬±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± Œ¬ı˙œ ˝À˘› ¤‡±Úfl¬±¬ı˛ ’¬ı˛Ì… ¬ı± ¶§±ˆ¬±ø¬ıfl¬

Î¬◊øæ ’•°Q¬ ÛÂµ fl¬À¬ı˛ Ú±º ¶§ˆ¬±¬ıÓ¬˝◊ Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ ¬ÛÀ‰¬ ø·À˚˛ Œ˚ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ ˜ÀÒ…

’•°Q fl¬˜ Ô±Àfl¬º ¬Û¬ı˛ôL√≈ øfl¬Â√≈ ¬Ûø¬ı˛˜±ÀÌ é¬±¬ı˛Ò˜«œ ¬Û±Ô« ¸—˚≈q¡ ˝˚˛º

˚±øLafl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú :ñ¤˝◊ √õ∂fl¬±¬ı˛ ¤…±˘≈øˆ¬À˚˛˙±ÀÚ¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ B ¤¬ı— A d¬À¬ı˛¬ı˛ ˜ÀÒ…

¢∂ÔÚ·Ó¬ ¬Û±Ô«Àfl¬…¬ı˛ ¸‘ø©Ü ˝˚˛ ˜‘øMfl¬±¬ı˛ Î¬◊¬Ûø¬ı˛d¬¬ı˛ ŒÔÀfl¬ ¸”Ñ fl¬«˜ fl¬øÌfl¬± ˚±øLafl¬ Î¬◊¬Û±À˚˛ ^¬ıœˆ”¬Ó¬ ’¬ıàÔ±˚˛

ÚœÀ‰¬¬ı˛ d¬À¬ı˛ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º Ù¬À˘ A d¬¬ı˛ ˝±˘ƒfl¬± ¢∂ÔÚ˚≈q¡ ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— B d¬À¬ı˛ ¤¬ı˛ ø¬ı¬Û¬ı˛œÓ¬

’¬ıàÔ± ˘é¬… fl¬¬ı˛± ˚±˚˛ ¤˝◊ √õ∂fl¬±¬ı˛ ¤…±˘≈øˆ¬À˚˛˙±ÀÚ¬ı˛ ’±øÒfl¬… √õ∂Ò±ÚÓ¬ ˜‘øMfl¬±¬ı˛ ¬Ûø˘ › ¬¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ¬ı˛ ›¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛ Œ˚ ¸˜d¬ ˜‘øMfl¬±˚˛ ¬ı±ø˘¬ı˛ ˆ¬±· Œ¬ı˙œ Ô±Àfl¬ Œ˚ ¸˜d¬ ˜‘øMfl¬±˚˛ ˚±øLafl¬

¤…±˘≈øˆ¬À˚˛˙±Ú Œ¬ı˙œ fl¬±Ê fl¬À¬ı˛º Ù¬À˘ ‹¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ ¬ı˛KÒ™·≈ø˘ ¬ı‘˝M¬ı˛ ˝˚˛º ˚±¬ı˛ ˜Ò… øÀ˚˛ Ê˘ ¸˝ÀÊ˝◊

√õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

˜±øÈ¬ ’øÓ¬ø¬ı˛q¡ ˜±S±˚˛ ·Í¬Ú˚≈q¡ ˝À˘ ˚±øLafl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± √õ∂øÓ¬˝Ó¬ ˝˚˛º fl¬±¬ı˛Ì ˜‘øMfl¬±¬ı˛

fl¬Ì±·≈ø˘ ø¬ıÀ˙¯∏Ó¬ fl¬±À˚« fl¬øÌfl¬±› ’Ú…±Ú… fl¬Ì±·≈ø˘¬ı˛ ¸Àe· ‘Ï¬ˇˆ¬±À¬ı ¸—˚≈q¡ Ô±Àfl¬ ¬ıÀ˘ Ó¬± ˚±øLafl¬

Î¬◊¬Û±À˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ŒÚÀ˜ ’±¸ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝À˘ ˜±øÈ¬ÀÓ¬

ŒÒÃÓ¬ √õ∂øflË¡˚˛± ‡≈¬ı Œ¬ı˙œ fl¬À¬ı˛ ˝˚˛º Ù¬À˘ ¸”Ñfl¬Ì±·≈ø˘ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬ ÚœÀ‰¬¬ı˛ øÀfl¬ ŒÚÀ˜ ’±À¸º
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¤˝◊ ≈˝◊  ø¬ı¯∏˚˛ Â√±Î¬ˇ±› ˚±øLafl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú ˜‘øMfl¬±¬ı˛ fl¬«˜ Œ˚ÃÀ·¬ı˛ √õ∂fl‘¬øÓ¬ ¤¬ı— é¬±¬ı˛fl¬œ˚˛ ’¬ıàÔ±˚˛

Î¬◊¬ÛÀ¬ı˛› øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¤˝◊ √õ∂fl¬±¬ı˛ ¤…±˘≈øˆ¬À˚˛˙ÀÚ¬ı˛ Ù¬À˘ fl¬‡Ú› fl¬‡Ú› ˜‘øMfl¬±¬ı˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ fl¬øÍ¬Ú

¬Û…±ÀÚ¬ı˛ (Hard pan) ¸‘ø©Ü ˝˚˛º ˜‘øMfl¬±¬ı˛ fl¬˘À˚˛Î¬ fl¬øÌfl¬± ¬ı± fl¬«˜ fl¬øÌfl¬± ø¬ıøù≠©Ü ˝À˚˛ ¸˝ÀÊ˝◊ Î¬◊¬ÛÀ¬ı˛¬ı˛

d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ ÚœÀ‰¬¬ı˛ B d¬À¬ı˛ Ê˜± ˝˚˛ fl¬±¬ı˛Ì B d¬À¬ı˛¬ı˛ ˜‘øMfl¬±¬ı˛ fl¬Ì±·≈ø˘ ˝◊À˘fl¬À¬∏C±˘±˝◊ÀÈ¬¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ŒÊ±È¬¬ıX ˝˚˛ ¤¬ı— Î¬◊¬ÛÀ¬ı˛¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ fl¡˜«√ fl¬øÌfl¬±Àfl¬ ¸ø=Ó¬ ˝ÀÓ¬ ¬ı±Ò… fl¬À¬ı˛º

(c) B d¬À¬ı˛¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± : Œ˚ √õ∂øflË¡˚˛± B d¬¬ı˛ ·øÍ¬Ó¬ ˝˚˛ Ó¬±˝±Àfl¬ ˝◊˘≈…øˆ¬À˚˛˙±Ú (Illuviation)

¬ıÀ˘º ¤˝◊ √õ∂øflË¡˚˛± ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±¬ı˛ ¸•Û”Ì« ø¬ı¬Û¬ı˛œÓ¬º ˝◊˘≈…øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛ ˜‘øMfl¬±¬ı˛ A d¬¬ı˛

ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ø¬ıøˆ¬iß ¬Û±Ô« B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º B d¬À¬ı˛ ø¬ıøˆ¬iß ¬Û±ÀÔ«¬ı˛ ¸=˚˛ √õ∂fl‘¡øÓ¬ ’Ô«±»

˝◊˘≈…øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± Ê˘¬ı±˚˛≈¬ı˛ ›¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

’±^« ˙œÓ¬˘ Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’=À˘¬ı˛ A d¬À¬ı˛ Î¬◊»¬Ûiß ’…±ø¸Î¬ ’ä ¬Ûø¬ı˛˜±ÀÌ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛

B d¬À¬ı˛ Œ¬Û“ÃÂÀ˘› ¤˝◊ d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± A d¬À¬ı˛¬ı˛ Ú…±˚˛ Œ¸¬ı˛”¬Û ’•°√õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛ Ú±º ¤˝◊ d¬À¬ı˛

¸ø=Ó¬ fl¬±±fl¬Ì± Î¬◊¬ÛÀ¬ı˛¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ’øÒÀ˙±¯∏Ì fl¬À¬ı˛ ¬ıÀ˘ ˝◊˝±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛± A d¬À¬ı˛¬ı˛ Ú…±˚˛ Œ¸¬ı˛”¬Û ’•° √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛ Ú±º A d¬À¬ı˛ ’øÓ¬ø¬ı˛q¡ ’•°Ó¬± Œ˝Ó≈¬ ’±˚˛¬ı˛Ú (Fe)

› ’…±˘≈ø˜øÚ˚˛±˜ (Al) ^¬ıœˆ”¬Ó¬ ˝À˚˛ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B ˝À˚˛ ˝±˝◊E'±˝◊Ê

ŒÊ˘ ¬ı˛”À¬Û ¸ø=Ó¬ ˝˚˛º Ó¬±Â√±Î¬ˇ± fl¬«˜ › ø˝Î¬◊˜±¸ A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ ŒÊ˘ ¬ı˛”À¬Û B d¬À¬ı˛

¸ø=Ó¬ ˝˚˛º ¤˝◊ ¸˜d¬ ¬Û±Ô« B d¬À¬ı˛¬ı˛ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ˜ÀÒ… Ï≈¬Àfl¬ ø·À˚˛ ¬ı˛KÒ™·≈ø˘Àfl¡ ¬ıKÒ fl¬À¬ı˛ Œ˚˛

› ÊÀ˘¬ı˛ ’√õ∂À¬ı˙…Ó¬± ¸‘ø©Ü ˝˚˛º ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ŒÊ˘ ¤¬ı— ø˝Î¬◊˜±¸ ¬ı±¬ı˛—¬ı±¬ı˛ ’±^« › ˙≈©®

˝›˚˛±¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß ‡øÚÊfl¬Ì± ›˝◊ ŒÊÀ˘¬ı˛ ¸˝±˚˛Ó¬±˚˛ ‘Ï¬ˇˆ¬±À¬ı ’±¬ıX ˝˚˛ ¤¬ı— ¬ı‘˝±fl¬±¬ı˛ ¬Û±ÔÀ¬ı˛¬ı˛

Ú…±˚˛ ˙q¡ ø¬ÛG¬ ·Í¬Ú fl¬À¬ı˛ ˚±˝±Àfl¬ ¬ı˘± ˝˚˛ fl¬—øflË¡˙±Ú (Concretions)º Œfl¬±Ú Œfl¬±Ú Œé¬ÀS B d¬À¬ı˛¬ı˛

Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ŒÊ˘ ¤¬ı— ø˝Î¬◊˜±¸ Ê˜±È¬ Œ¬ı“ÀÒ ¬Û±ÔÀ¬ı˛¬ı˛ Ú…±˚˛ ˙q¡ ¬d¬¬ı˛ ·Í¬Ú

fl¬À¬ı˛ ˚±Àfl¬ ¬ı˘± ˝˚˛ ˝±Î«¬¬Û…±Ú (Hardpan)º

’±^« flË¡±ôL√œ˚˛ › Î¬◊¬ÛflË¡±ôL√œ˚˛ ’=À˘ ˜‘øMfl¬±¬ı˛ B d¬À¬ı˛ ’±^« Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ Ú…±˚˛

’±˚˛¬ı˛Ú ’…±˘≈ø˜øÚ˚˛±˜ ŒÊ˘ ¤¬ı— ø˝Î¬◊˜±À¸¬ı˛ ¸=˚˛ Œ‡± ˚±˚˛ Ú±º ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’•° √õ∂fl‘¬øÓ¬¬ı˛

˝›˚˛±¬ı˛ Œfl¬±Ú √√õ∂fl¬±¬ı˛ fl¬±À¬ı«±ÀÚÈ¬› B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛ Ú±º ‹ ¸˜d¬ ¬Û±ÀÔ«¬ı˛ ’Ú≈¬ÛøàÔøÓ¬¬ı˛ ÊÚ… B

d¬¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^« ’=À˘¬ı˛ Ú…±˚˛ Œ¸¬ı˛”¬Û ‘Ï¬ˇ ¸—‚¬ıX ˝˚˛ Ú±º ’¬ı˙… øfl¬Â√≈ ¬Ûø¬ı˛˜±Ì ø¸ø˘ø¸fl¬ ’…±ø¸Î¬,

∆Ê¬ı Œ˚Ã·, ’±˚˛¬ı˛Ú fl¬±À¬ı«±ÀÚÈ¬ ’Ô¬ı± ’±˚˛¬ı˛Ú ˝±˝◊E'±˝◊Î¬ B d¬À¬ı˛ ¸ø=Ó¬ ˝À˚˛ ¸—À˚±·fl¬±¬ı˛œ ¬Û±Ô«¬ı˛”À¬Û

fl¬±Ê fl¬À¬ı˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ ‹ d¬À¬ı˛ ’±˚˛¬ı˛Ú ŒàÈ√√ ˙ÀÚ¬ı˛ ˝±Î«¬¬Û…±Ú ·øÍ¬Ó¬ ˝˚˛º

Î¬◊¬Û’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜±øÈ¬ÀÓ¬ B d¬À¬ı˛ Œ¸±øÎ¬˚˛±À˜¬ı˛ Œfl¬±Ú ¸=˚˛ Œ‡± ˚±˚˛ Ú± ¬ıÀÈ¬ øfl¬ôL≈√

fl¬…±˘ø˙˚˛±˜ › ˜…±·ÀÚø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ ¸ø=Ó¬ ˝˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ Ê˘¬ı±˚˛≈ ’=À˘ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜
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Ú±˜˜±S ˜≈q¡ ’¬ıàÔ±˚˛ Ô±Àfl¬º ¤¬ı˛ Ù¬À˘ B d¬À¬ı˛ ¸—À˚±·fl¬±¬ı˛œ ¬Û±ÀÔ«¬ı˛ (Cementing Material) ’ˆ¬±À¬ı

˝◊˝± Œ¸¬ı˛”¬Ûˆ¬±À¬ı ‘Ï¬ˇ ˝˚˛ Ú±º

˙≈©® Ê˘¬ı±˚˛≈ ’=À˘ ¬ı‘ø©Ü¬ı˛ ’ˆ¬±À¬ı ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± Œ¸¬ı˛”¬Û fl¬±˚«fl¬¬ı˛ Ú± ˝›˚˛±˚˛ B d¬À¬ı˛

Œ¸±øÎ¬˚˛±˜ ˘¬ıÀÌ¬ı˛ ’±øÒfl¬… Œ‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ’Ú…±Ú… é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú› ¤˝◊ d¬À¬ı˛ ˚ÀÔ©Ü ¬Ûø¬ı˛˜±ÀÌ

Ô±Àfl¬º

(d) C d¬¬ı˛ ·Í¬Ú√ √õ∂øflË¡˚˛± : ¤˝◊ d¬¬ı˛ ø˙˘±˜±Ó‘¬fl¬±¬ı˛ (Parent rock) ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊æ≥Ó¬ ˝˚˛º

1.3.5 ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ øÚ˚˛Lafl¬ (Soil Forming Factors) :

’±¬ı˝ø¬ıfl¬±¬ı˛ ¤¬ı— Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ·Í¬ÀÚ¬ı˛ ˜Ò… øÀ˚˛ ¶§fl¬œ˚˛ ∆¬ıø˙©Ü…˚≈q¡ øÚø«©Ü ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü

˝˚˛º ø¬ıÀ˙¯∏Ó Œ√õ∂±Ù¬±˝◊˘ ·Í¬ÀÚ¬ı˛ ø¬ıøˆ¬iß¬ ¬ÛXøÓ¬¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì› ø¬ıøˆ¬iß ˝˚˛º ˜‘øMfl¬±¬ı˛

¤¬ı˛”¬Û Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛±øÚfl¬ ∆¬ıø˙©Ü… fl¬Ó¬fl¬·≈ø˘ øÚ˚˛LaÀfl¬¬ı˛ ›¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¸≈Ó¬¬ı˛±— ¸±˜ø¢∂fl¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛

Î¬◊»¬ÛøM ¤˝◊ ¸˜d¬ øÚ˚˛LaÀfl¬¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º

√õ∂‡…±Ó¬ ˜‘øMfl¬± ø¬ı:±Úœ H. Jenny ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß ·≈Ì±·≈Ì › Ó¬±À¬ı˛ øÚ˚˛LaÀfl¬¬ı˛ ˜ÀÒ… ¸•Ûfl«¬

øÚ•ßø˘ø‡Ó¬ ¸˜œfl¬¬ı˛ÀÌ¬ı˛ ˜±Ò…À˜ √õ∂fl¬±˙ fl¬À¬ı˛ÀÂ√Úº

S = (Cl, O, r, p, t.................)

S = ˜‘øMfl¬±, ø¬ıÀ˙¯∏Ó¬ ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü… ˚Ô±ñ

(i) ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì, (ii) ˜‘øMfl¬±¬ı˛ ·Í¬Ú (Structure) (iii) ¬ı≈ÚÚ (texture) √õ∂ˆ‘¬øÓ¬º

Cl = (Climate) Ê˘¬ı±˚˛≈

O = (Organism) Êœ¬ıÊ·» [√õ∂±Ìœ › Î¬◊øæ]

r = ˆ”¬√õ∂fl‘¬øÓ¬ (Relief)

P = ø˙˘±d¬¬ı˛ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ˜±Ò…À˜ ‰”¬Ì« ø¬ı‰”¬Ì« ˝À˚˛ Œ˚ ¬Û±Ô« ·Í¬Ú fl¬À¬ı˛ (Parent material)

’Ô«±» ˜”˘ ø˙˘±‡G¬

t = ¸˜˚˛ (time)

H. Jenny Î¬◊¬Ûø¬ı˛Î¬◊q¡ ¸˜œfl¬¬ı˛ÌøÈ¬Àfl¬ øfl¬Â√≈È¬± ¬Ûø¬ı˛¬ıÓ«¬Ú fl¬À¬ı˛ øÚ•ßø˘ø‡Ó¬ ¸˜œfl¬¬ı˛Ì √õ∂fl¬±˙ fl¬À¬ı˛Ú

S = f (Cl, O, r, p, t......)

f = fl¬±˚«fl¬±ø¬ı˛Ó¬± (function)
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¤˝◊ ¸˜œfl¬¬ı˛ÌøÈ¬¬ı˛ ˜±Ò…À˜ øÓ¬øÚ Œ¬ı±Á¬±ÀÓ¬ Œ‰¬À˚˛ÀÂ√Ú Œ˚, Œfl¬±Ú ¤fl¬øÈ¬ øÚ˚˛Lafl¬ Â√±Î¬ˇ± ’Ú…±Ú…·≈ø˘¬ı˛

Œfl¬±Ú ¬Ûø¬ı˛¬ıÓ«¬Ú Ú± ˝À˘ ˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì ‹ øÚø«©Ü øÚ˚˛LaÀfl¬¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÀ˙¯∏ˆ¬±À¬ı øÚˆ«¬¬ı˛ fl¬¬ı˛À¬ıº

Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û  .ñ Êœ¬ıÊ·», ˆ”¬-√õ∂fl‘¬øÓ¬, Œ¬ÛÀ¬ı˛KÈ¬ Œ˜ÀÈ¬ø¬ı˛˚˛±˘ › ¸˜À˚˛¬ı˛ Œfl¬±Ú Ó¬±¬ı˛Ó¬˜… Ú± ˝À˘

˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì øÚˆ«¬¬ı˛ fl¬À¬ı˛ Ê˘¬ı±˚˛≈¬ı˛ Î¬◊¬Û¬ı˛º Ê˘¬ı±˚˛≈¬ı˛ √õ∂fl‘¬øÓ¬·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…˚≈q¡

˜‘øMfl¬±¬ı˛ Î¬◊»¬ÛøM ˝À¬ıº

(a)  Ê˘¬ı±˚˛≈  .ñ Ê˘¬ı±˚˛≈ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ Î¬◊¬Û±±ÀÚ¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·…º Ê˘¬ı±˚˛≈¬ı˛ ø¬ıøˆ¬iß

Î¬◊¬Û±±ÀÚ¬ı˛ ˜ÀÒ… ø¬ıÀ˙¯∏Ó¬ ¬ı‘ø©Ü¬Û±Ó¬ › Î¬◊¯Æ∏Ó¬±¬ı˛ √õ∂ˆ¬±¬ı ¤ øÚÀ˚˛ Î¬◊À~‡À˚±·… ¸±˜ø¢∂fl¬ˆ¬±À¬ı ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛

¬Ûø¬ı˛˜±Ì ˜‘øMfl¬±¬ı˛ ÊÀ˘¬ı˛ Œ˚±·±ÚÀfl¬ øÚ˚˛øLaÓ¬ fl¬À¬ı˛ ˚±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±¬ı˛ ¬Ûø¬ı˛˜±Ìº

¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬Àfl¬ øÚ˚˛LaÌ fl¬À¬ı˛º ’¬Û¬ı˛øÀfl¬ Î¬◊¯Æ∏Ó¬±

√õ∂Ó¬…é¬ˆ¬±À¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±¬ı˛ ·øÓ¬Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˘é¬… fl¬¬ı˛± Œ·ÀÂ√ ˜‘øMfl¬±¬ı˛ ›¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬

√õ∂øflË¡˚˛±¬ı˛ ·øÓ¬ √õ∂øÓ¬ 10° Œ¸. Î¬◊¯Æ∏Ó¬±¬ı˛ ¬ı‘øXÀÓ¬ ø¬Z·≈Ì ˝˚˛º

Î¬◊̄ Æ∏Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ‘̃øMfl¬±¬ı˛ é≈¬^ Î¬◊øæ › √õ∂±Ìœ ’Ô«±» Êœ¬ı±Ì≈¬ı˛ øflË¡ ˛̊±fl¬˘±¬Û (Micro biological activity)

ø¬ıÀ˙¯∏ˆ¬±À¬ı øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¬Ûø¬ı˛À˙À¯∏ Î¬◊¯Æ∏Ó¬± ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ fl¬±˚«fl¬±ø¬ı˛Ó¬±Àfl¬› øÚ˚˛LaÌ fl¬À¬ı˛º fl¬±¬ı˛Ì ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛

fl¬±˚«fl¬±ø¬ı˛Ó¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬± ŒÔÀfl¬ ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¤¬ı— Î¬◊øæ ŒÔÀfl¬ ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º

¤˝◊ ≈øÈ¬ ø¬ı¯∏˚˛˝◊ Î¬◊¯Æ∏Ó¬±¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬º

(b) ¬ı‘ø©Ü¬Û±Ó¬ :ñ¬ ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì·Ó¬ Ó¬±¬ı˛Ó¬˜… Œ˝Ó≈¬ ˜‘øMfl¬±¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±¬ı˛ ¬Ûø¬ı˛˜±Ì ø¬ıøˆ¬iß

˝˚˛º Ù¬À˘ ø¬ıøˆ¬iß Ê˘¬ı±˚˛≈ ’=À˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º flË¡±ôL√œ˚˛ ’±^« › Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^«

Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ¬ı‘ø©Ü¬Û±Ó¬ Œ¬ı˙œ ˝›˚˛±¬ı˛ ÊÚ… ˜‘øMfl¬±¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ‡≈¬ı Œ¬ı˙œ ˝˚˛ ˚±¬ı˛ Ù¬À˘ ˜‘øMfl¬±˚˛

’¬ıøàÔÓ¬ ¸˝ÀÊ ^¬ıÌœ˚˛ ‡øÚÊ ¬Û±Ô«·≈ø˘ Œ˚˜Úñ Œ¸±øÎ¬˚˛±˜, fl¬…±˘ø˙˚˛±˜ › ¬ÛÈ¬±ø˙˚˛±˜ (Na, Ca,

K √õ∂ˆ‘¬øÓ¬ ˜‘øMfl¬± ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— ˜‘øMfl¬± ’•°Ò˜«œ ˝À˚˛ ¬ÛÀÎ¬ˇº ¶§ä ’±^« ’=À˘ Œ˚‡±ÀÚ

¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì 20" ˜Ó¬ Œ¸‡±ÀÚ ˜‘øMfl¬±¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± Œ¬ı˙œ Ú± ˝›˚˛±˚˛ ’øÓ¬ ¸˝ÀÊ ^¬ıÌœ˚˛

Ò±Ó¬¬ı Œ˜Ã˘ Œ˚˜Ú Na ¸˝ÀÊ˝◊ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ ˚±˚˛º øfl¬ôL≈√ Ca Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬

ŒÒÃÓ¬ ˝À˚˛ ÚœÀ‰¬¬ı˛ B d¬À¬ı˛ Ê˜± ˝˚˛º ¤¬ı˛ Ù¬˘¶§¬ı˛”¬Û ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ’ÀÚfl¬ ¬ı‘øX ¬Û±˚˛º

˙≈©® ˜¬ı˛≈√õ∂±˚˛ Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜‘øMfl¬±˚˛ ’¬ıøàÔÓ¬ ¸˝ÀÊ ^¬ıœˆ”¬Ó¬ Œfl¬±Ú ‡øÚÊ ¬Û±Ô« ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛

’¬Û¸±ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú± ø¬ıÀ˙¯∏Ó¬ ¤¬ı˛”¬Û ¬ı‘ø©Ü¬Û±Ó¬ ˚≈q¡ ’=À˘ Na ’Ô¬ı± Mg Œ˜ÃÀ˘¬ı˛ ’±øÒfl¬… Œ˝Ó≈¬

˜±øÈ¬ ˘¬ıÌ±q¡ ˝˚˛ ˙≈Ò≈˜±S ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¸¬ı«À˜±È¬ ¬Ûø¬ı˛˜±Ì˝◊ Ú˚˛ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± ˜‘øMfl¬±¬ı˛ ·≈Ì±·≈ÌÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º ¶§ä ’±^« ’=À˘ ˜‘øMfl¬±˚˛ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì (Soil moisture) fl¬±˜… ’¬ıàÔ±˚˛ Ô±fl¬±˚˛ é≈¬^ √õ∂±Ìœ

› Î¬◊øæÀ¬ı˛ øflË¡˚˛±fl¬˘±¬Û ‡≈¬ı Œ¬ı˙œ ˝˚˛ ¤¬ı— Î¬◊¬ı«¬ı˛ Charnazem [¸±¬ı˛ÀÚ±ÀÊ±˜] ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º

’¬Û¬ı˛øÀfl¬ ’±À¬ı˛± ¶§ä ¬ı‘ø©Ü¬Û±Ó¬˚≈q¡ ’=À˘ Î¬◊øæÀ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜ ˝›˚˛±˚˛ ¤¬ı— ˜±øÈ¬ ˙≈©® Ô±fl¬±˚˛
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’À¬Ûé¬±fl‘¬Ó¬ ¶§ä ø˝Î¬◊˜±¸ ˚≈q¡ ’Ú≈¬ı«¬ı˛ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛, Œ˚ ¸˜d¬ ’=À˘ Ó≈¬¯∏±¬ı˛¬Û±Ó¬ ˝˚˛ ¤¬ı— ˜‘øMfl¬±¬ı˛

Î¬◊¬Û¬ı˛ ¬ı¬ı˛ÀÙ¬¬ı˛ d¬¬ı˛ ÊÀ˜ Ô±Àfl¬ Œ¸ ¸˜d¬ àÔ±ÀÚ ˜‘øMfl¬±¬ı˛ ’ˆ¬…ôL√¬ı˛ ˆ¬±· ŒÔÀfl¬ Œ¬ıø¬ı˛À˚˛ ˚±›˚˛± Ó¬±¬ÛÀfl¬

¬ı±Ò± Œ›˚˛±˚˛ ˜‘øMfl¬± Î¬◊¯Æ∏ Ô±Àfl¬º ÊÀ˘¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±¬ı˛ ÊÚ… ¤fl¬±ôL√

√õ∂À˚˛±ÊÚœ˚˛º ˜‘øMfl¬± ’±^« ˝À˘ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± Œ¬ı˙œ ˝›˚˛±¬ı˛ ÊÚ… fl¬«˜ fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú… ¬Ûø¬ı˛˘øé¬Ó¬

˝˚˛º Î¬◊¯Æ∏-’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜‘øMfl¬± ø¬ı¯∏À˚˛ Î¬◊À~‡À˚±·… ’À¬Ûé¬±fl‘¬Ó¬ ˙≈©® ’=À˘¬ı˛ ˜‘øMfl¬± ø˙˘±d¬À¬ı˛¬ı˛

˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ √õ∂±Ò±ÀÚ…¬ı˛ ÊÚ… ˜‘øMfl¬±˚˛ ¬ı±˘≈fl¬Ì± ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º

Î¬◊¯Æ∏Ó¬±  .ñ Î¬◊¯Æ∏Ó¬± ø¬ıøˆ¬ißˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ·≈Ì±·≈ÌÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ¸±˜ø¢∂fl¬ˆ¬±À¬ı

Î¬◊¯Æ∏Ó¬±¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¶§ä Î¬◊¯Æ∏Ó¬±˚≈q¡ Œ˜¬ı˛≈ ’=À˘ ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ’øÓ¬ Òœ¬ı˛ ˝ÀÓ¬

Œ‡± ˚±˚˛º ˚ø› ø˝˜±Àefl¬¬ı˛ ÚœÀ‰¬¬ı˛ Î¬◊¯Æ∏Ó¬± ˜‘øMfl¬± ·Í¬Ú ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ˆ¬±À¬ı ŒÔÀ˜ ˚±˚˛ Ú± Ó¬Ô±ø¬Û ·Í¬Ú

√√õ∂øflË¡˚˛± ’øÓ¬ Òœ¬ı˛ˆ¬±À¬ı ‰¬À˘º 30° Î¬◊M¬ı˛ › øé¬Ì ’é¬±—À˙¬ı˛ ˜ÀÒ… ¸œø˜Ó¬ ’øÓ¬ Î¬◊¯Æ∏ ˜‘øMfl¬±¬ı˛ ·Í¬Ú

√õ∂øflË¡˚˛± øÚ¬ı˛¬ıø2Âißˆ¬±À¬ı ’øÓ¬ ^≈Ó¬ ‰¬˘ÀÓ¬ Ô±Àfl¬º ¤˝◊ ’=À˘¬ı˛ Î¬◊M¬ı˛ ¬ı± øé¬Ì øÀfl¬ ¶§ä Î¬◊¯Æ∏Ó¬±˚≈q¡

œ‚« ˙œÓ¬ Ÿ¬Ó≈¬ÀÓ¬ ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ’øÓ¬ Òœ¬ı˛ ·øÓ¬ÀÓ¬ ‰¬À˘º

¶§ä Î¬◊¯Æ∏Ó¬±˚≈q¡ ’=À˘ Œ¸‡±ÀÚ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Œ¸‡±ÀÚ Ê˘±ˆ”¬ø˜ÀÓ¬ ¬ı±˚˛≈˝œÚ (anaerobic)

ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛±¬ı˛ ÊÚ… Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ ¬ÛÀ‰¬ ø·À˚˛ ø¬ÛÈ¬ ¬ı± Œ¬ı± ˜±øÈ¬ (Bogesoil)

Î¬◊»¬Ûiß ˝˚˛º

Î¬◊¯Æ∏Ó¬±¬ı˛ fl¬˜ ˝›˚˛±¬ı˛ ÊÚ… ¤¬ı˛”¬Û Ê˘±ˆ”¬ø˜ÀÓ¬ Î¬◊øæ › √õ∂±Ìœ¬ı˛ ’—˙ø¬ıÀ˙¯∏ ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ ¬ÛÀ‰¬ Ú± ø·À˚˛

√õ∂±˚˛ ’Ò« ¬Û‰¬Ú˙œ˘ ’¬ıàÔ±˚˛ ŒÔÀfl¬ ˚±˚˛ ’¬Û¬ı˛øÀfl¬ ’øÓ¬ Î¬◊¯Æ∏Ó¬±˚≈q¡ ’=À˘ ’øÓ¬ø¬ı˛q¡ ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛

Ù¬À˘ ˜‘øMfl¬± √õ∂±˚˛ ˙≈©® ˝À˚˛ ˚±˚˛º Î¬◊¯Æ∏ ’=À˘ Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ Œ¬ı˙œ¬ı˛ˆ¬±· ’—˙ ¬ÛÀ‰¬ ø·À˚˛

ø¬ıÚ©Ü ˝˚˛º Ù¬À˘ ˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ¤Àfl¬¬ı±À¬ı˛˝◊ fl¬À˜ ˚±˚˛º ¸±˜ø¢∂fl¬ˆ¬±À¬ı Î¬◊¯Æ∏Ó¬± ¬ı‘øX¬ı˛

¸±ÀÔ ˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±Ô« › Ú±˝◊À¬∏C±ÀÊÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛º

(b) ˜”˘ ø˙˘±‡G¬ (Parent Material)ñ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊æ”Ó¬ Î¬◊¬Û±±Ú Parent  Material

˜‘øMfl¬±¬ı˛ √õ∂fl‘¬øÓ¬ øÚÒ«±¬ı˛ÀÌ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ¤˝◊ Î¬◊¬Û±±Ú √õ∂Ò±ÚÚ– ≈ˆ¬±À¬ı ˜‘øMfl¬± ·Í¬ÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º ˚Ô± :ñ (i) Î¬◊q¡ Î¬◊¬Û±±ÀÚ¬ı˛ Œˆ¬ÃÓ¬ √õ∂fl‘¬øÓ¬ (Physical Properties), (ii) ¬ı˛±¸±˚˛øÚfl¬ √õ∂fl‘¬øÓ¬º

(i)  Œˆ¬ÃÓ¬ √õ∂fl‘¬Ó¬ :ñ Œˆ¬ÃÓ¬ √õ∂fl‘¬øÓ¬¬ı˛ ˜ÀÒ… ˜‘øMfl¬±¬ı˛ ¬ı≈ÚÚ (texture) ø¬ıÀ˙¯∏ˆ¬±À¬ı ˜”˘ ø˙˘±‡G¬

(Parent material) ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜”˘ ø˙˘±‡G ˚ø ’•°Ò˜«œ ’±À¢ü˚˛ø˙˘± ŒÔÀfl¬ Î¬◊æ≥Ó¬ ˝˚˛

Ó¬±˝À˘ Ó¬± ŒÔÀfl¬ Œ˚ ˜‘øMfl¬±¬ı˛ Î¬◊æ¬ı ˝˚˛ Ó¬±¬ı˛ ¬ı≈ÚÚ ˝˚˛ ¬ı±˘≈fl¬±˜˚˛º ø¢∂È¬, Œ¬ıÀ˘¬Û±Ô¬ı˛ ¬ı± ¸±Ò±¬ı˛Ìˆ¬±À¬ı

Œ¬ıÀ˘¬Û±Ô¬ı˛ ŒÔÀfl¬ ¸‘©Ü ø˙˘±‡G¬ ŒÔÀfl¬ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ ¬ı≈ÚÚ ˝˚˛ ¬ı±˘≈fl¬±˜˚˛º ’¬Û¬ı˛øÀfl¬

é¬±¬ı˛Ò˜«œ ø˙˘± ¸”Ñ±Ú±˚≈q¡ ¬Û±˘ø˘fl¬ø˙˘± ˚Ô±ñ
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fl¬±±¬Û±Ô¬ı˛ ŒÔÀfl¬ Î¬◊æ”√Ó¬ ø˙˘±‡G¬ ŒÔÀfl¬ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±ÀÓ¬ fl¬«˜ fl¬øÌfl¬±¬ı˛ ˆ¬±· Œ¬ı˙œ Ô±Àfl¬º

’Ô«±» Ó¬±¬ı˛ ¬ı≈ÚÚ ˝˚˛ ‰≈¬Ú±¬Û±Ô¬ı˛ ŒÔÀfl¬ Î¬◊æ”√Ó¬ ø˙˘±‡G¬ øˆ¬iß √õ∂fl¬‘øÓ¬¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü fl¬À¬ı˛ ˚± øÚˆ«¬¬ı˛ fl¬À¬ı˛

ø¬ıøˆ¬iß ’¬ıàÔ±¬ı˛ Î¬◊¬Û¬ı˛º fl¬øÍ¬Ú ¤¬ı— ø¬ı˙≈X ‰≈¬Ú±¬Û±Ô¬ı˛ ŒÔÀfl¬ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ ¬ı≈ÚÚ ˝˚˛ àÔ≤˘

(Course texture) ¤¬ı— ˜‘øMfl¬±·Ó¬ ˝˚˛ ’·ˆ¬œ¬ı˛º ’¬Û¬ı˛øÀfl¬ ’Ú… Î¬◊¬Û±±Ú ø˜ø|Ó¬ ‰≈¬Ú±¬Û±Ô¬ı˛ (Impure

Limestone) ŒÔÀfl¬ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü  ˝˚˛ Ó¬±¬ı˛ ¬ı”ÚÚ ˝˚˛ ¸”Ñ ¤¬ı— ·ˆ¬œ¬ı˛Ó¬±› Œ¬ı˙œ ˝˚˛º ‰≈¬Ú±¬Û±Ô¬ı˛

ŒÔÀfl¬ Î¬◊“‰≈¬ÀÓ¬ Œ˚ Œfl¬±Ú ˜‘øMfl¬±˝◊ √õ∂Ò±ÚÓ¬ ˙≈©® ˝˚˛ fl¬±¬ı˛Ì ¤˝◊ ˜‘øMfl¬±˚˛ øÂ√^Ó¬± ’ÀÚfl¬ Œ¬ı˙œ Ô±Àfl¬ ¤¬ı—

‰≈¬Ú±¬Û±Ô¬ı˛ ø¬ıÀ˙¯∏Ó¬ Ù¬±È¬˘ ˚≈q¡ ˝˚˛º

(ii) ¬ı˛±¸±˚˛øÚfl¬ √õ∂fl‘¬øÓ¬ : √˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈Ì ˜”˘ ø˙˘±‡ÀG¬¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ ¬Z±¬ı˛± øÚÒ«±ø¬ı˛Ó¬ ˝˚˛º

Œ˚ Œfl¬±Ú ’•°Ò˜«œ ˜”˘ ø˙˘±‡G¬ ŒÔÀfl¬ ¸‘©Ü ˜‘øMfl¬±ÀÓ¬ ’•°Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝›˚˛±˚˛ ˜‘øMfl¬± ’•°Ò˜«œ

˝˚˛º ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ é¬±¬ı˛˚‘≈q¡ ˜”˘ ø˙˘±‡G¬ ŒÔÀfl¬ Î¬◊æ”√Ó¬ ˜‘øMfl¬±˚˛ é¬±À¬ı˛¬ı˛ ˆ¬±· Œ¬ı˙œ ˝›˚˛±˚˛ ˜‘øMfl¬± é¬±¬ı˛Ò˜«œ

˝˚˛º ˜”˘ ø˙˘±‡ÀG¬ é¬±À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ¬ı± fl¬˜ Ô±fl¬±¬ı˛ ÊÚ… ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ › Ó¬±¬ı˛Ó¬˜…

‚ÀÈ¬ Œ¬ı˙œ é¬±¬ı˛˚≈q¡ ˜”˘ ø˙˘±‡ÀG¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ˜KÈ¬˜ø¬ı˛À˘± Ú±˝◊È¬ (Mont morillanite) fl¬«˜

fl¬øÌfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º ’¬Û¬ı˛øÀfl¬ fl¬˜ é¬±¬ı˛ ˚≈q¡ ’±ø ø˙˘±‡G¬ ŒÔÀfl¬ Œfl¬À˚˛±ø˘ÚÚ±˝◊È¬ (Kaolinite) √õ∂ˆ‘¬øÓ¬¬ı˛

fl¬«˜ fl¬øÌfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º

˜‘øMfl¬±˚˛ ¬ı± ˜”˘ ø˙˘±‡ÀG¬ é¬±À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ¬ı± fl¬À˜¬ı˛ ÊÚ… ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±¬ı˛

(leaching) › √õ∂fl‘¬øÓ¬·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ˝˚˛º ¶§äé¬±¬ı˛˚≈q¡ ˜”˘ ø˙˘±‡G¬ ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ¸˝ÀÊ˝◊

é¬±¬ı˛fl¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ’¬Û¸±¬ı˛Ì ‚È¬±˚˛ ˜±øÈ¬ ’•°Ò˜«œ ˝À˚˛ ¬¬ÛÀÎ¬ˇº ¤ˆ¬±À¬ı ’•°Ò˜«œ ’Ú≈¬ı«¬ı˛ ¬ÛÎ¬¸˘ ˜‘øMfl¬±¬ı˛

¸‘ø©Ü ˝˚˛, øfl¬ôL≈√ ¤fl¬˝◊ Ê˘¬ı±˚˛≈ ˚≈q¡ ’=À˘ [Ú±øÓ¬˙œÀÓ¬±¯Æ∏ › ’±^«] ˚ø ˜”˘ ø˙˘±‡ÀG¬ é¬±À¬ı˛¬ı˛ ˆ¬±·

Œ¬ı˙œ Ô±Àfl¬ ˜±øÈ¬ ¬ÛÎ¬¸À˘¬ı˛ Ú…±˚˛ ’•°Ò˜«œ ˝˚˛ Ú±º ¤ÊÚ… ˝◊—˘…±À`¬¬ı˛ øé¬Ì √õ∂±ÀôL√ ’•° Œfl¬±˚˛±Ê«˚≈q¡

Œ¬ıÀ˘ ¬Û±ÔÀ¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ (Acid-Quartose sand) ’Ú≈¬ı«¬ı˛ ¬¬ÛÎ¬¸˘ ˜‘øMfl¬± ¸‘ø©Ü ˝À˚˛ÀÂ√º ’¬Û¬ı˛øÀfl¬ ‹

¤fl¬˝◊ Ê˘¬ı±˚˛≈ ’=À˘ é¬±¬ı˛Ò˜«œ ’±À¢ü˚˛ø˙˘±¬ı˛ Î¬◊¬Û¬ı˛ ’Ú… √õ∂fl‘¬øÓ¬¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü ˝À˚˛ÀÂ√º

(iii) ˜‘øMfl¬±¬ı˛ ¬ıÌ« : ˜‘øMfl¬±¬ı˛ ¬ıÌ« ’ÀÚfl¬¸˜˚˛ ˜”˘ø˙˘±‡ÀG¬¬ı˛ ¬ı˛À„¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˝◊—˘…±À`¬¬ı˛

˘±˘ Œ¬ıÀ˘¬Û±Ô¬ı˛ ˚≈q¡ ø˙˘±d¬¬ı˛ ’=À˘ ¤ÊÚ… ˘±˘ ˜‘øMfl¬± ¸‘ø©Ü ˝À˚˛ÀÂ√º ’ÀÚfl¬¸˜˚˛ ‰≈¬Ú±¬Û±Ô¬ı˛ ˚≈q¡

’=À˘ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ ¬ıÌ« øÚˆ«¬¬ı˛ fl¬À¬ı˛ ‰≈¬Ú± ¬Û±ÔÀ¬ı˛¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛º ˆ”¬˜Ò…¸±·¬ı˛œ˚˛ ’=À˘

¤fl¬√õ∂fl¬±¬ı˛ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º Ó¬±Àfl¬ àÔ±Úœ˚˛ ˆ¬±¯∏±˚˛ ¬ı˘± ˝˚˛ ŒÈ¬¬ı˛±À¬ı˛±¸± (terra rossa) ø¬ıËÀÈ¬ÀÚ ¸‘©Ü

Œfl¬±Ú ˘±˘ ¬ı˛À„¬ı˛ ˜‘øMfl¬± ŒÈ¬¬ı˛±À¬ı˛±¸±¬ı˛ ’ôL√·«Ó¬º Œfl¬±Ú Œfl¬±Ú ¸˜˚˛ ‰≈¬Ú±¬Û±Ô¬ı˛ ŒÔÀfl¬ Î¬◊æ”Ó¬ ˜‘øMfl¬±¬ı˛

¬ı˛— ˝˚˛ Ò”¸¬ı˛, ˚±Àfl¬ ¬ı˘± ˝˚˛ Œ¬ı˛ø?Ú±º (Rendzina)º

(C) Êœ¬ıÊ·» (Organism) : Êœ¬ıÊ·» › ˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì øÚÒ«±¬ı˛ÀÌ ø¬ıÀ˙¯∏ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º

˚ø› ¤ ¸•ÛÀfl«¬ ˜‘øMfl¬± ø¬ı:±ÚœÀ¬ı˛ ˜ÀÒ… ˚ÀÔ©Ü ˜Ó¬±ÕÚfl¬… ¬ı˛À˚˛ÀÂ√º Ó¬Ô±ø¬Û ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¬ı˘± ˚±˚˛,
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Êœ¬ıÊ·ÀÓ¬¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¬± øÂ√˘ Î¬◊øæÀ7¬¬¬¬ı˛º √√õ∂‡…±Ó¬ ˜‘øMfl¬± ø¬ı:±Úœ øÚøfl¬ÀÙ¬±¬ı˛Ù¬

(Nikiforff) ˜±¬ı˛¬ı±È«¬ (Marbut) ¤¬ı— ’±¬ı˛› ’ÀÚÀfl¬¬ı˛ ˜ÀÓ¬ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ7¬¬¬› ˜‘øMfl¬±º ·Í¬ÀÚ ø¬ıÀ˙¯∏

√õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛ ˚ÀÙ¬¬ı˛ (Joffe) ˜ÀÓ¬ Î¬◊øæ Â√±Î¬ˇ± ˜‘øMfl¬± ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º

(i) Êœ¬ı±Ì≈ : Êœ¬ıÊ·ÀÓ¬¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±±ÀÚ¬ı˛ ˜ÀÒ… Î¬◊øæ Â√±Î¬ˇ±› ˜‘øMfl¬±¬ı˛ ˜ÀÒ… é≈¬^ é≈¬^ √õ∂±Ìœ¸˜”˝

(Micro organisms)  ¤¬ı— ’Ú…±Ú… ¬ı‘˝» √õ∂±Ìœ› ˜‘øMfl¬± ·Í¬ÀÚ ø¬ıÀ˙¯∏ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛

˜ÀÒ… ’¬ıøàÔÓ¬ ’øÓ¬ é≈¬^ √õ∂±Ìœ ¸˜”˝ (Micro organisms) ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ › Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…Àfl¬

øfl¬Â√≈ ¬Ûø¬ı˛˜±ÀÌ øÚ¬ı˛”≈ø¬ÛÓ¬ fl¬À¬ı˛º ˜±øÈ¬¬ı˛ ˜ÀÒ…˝◊ √õ∂±Ìœ › Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ ¸—˚≈q¡ ˝À˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛

¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ˜”˘Ó¬ ¬ı±˚˛¬ıœ˚˛ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± (aerobic) ‹ ¸˜d¬ ¬Û±ÀÔ«¬ı˛ ¬Û‰¬Ú ‚È¬±ÀÓ¬ ¸˝±˚˛Ó¬± ¬fl¬À¬ı˛ ¤¬ı—

flË¡˜˙– ‹ ¸˜d¬ ∆Êø¬ıfl ¬Û±Ô« ¬ÛÀ‰¬ ø·À˚˛ fl¬±À˘± ¬ı˛À„¬ı˛ àÔ±˚˛œ  ¬Û±ÀÔ«¬ı˛ ¸‘ø©Ü ˝˚˛º ˚± ø˝Î¬◊˜±¸ (Humus)

Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º Œ˚ ¸˜d¬ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ øÚ¬ı˛À¬Ûé¬ (Neutral) ¬ı± Î¬◊˝±¬ı˛ fl¬±Â√±fl¬±øÂ√ Œ¸˝◊

¸˜d¬ ˜±øÈ¬ÀÓ¬˝◊ Î¬◊q¡ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ‹¬ı˛”¬Û ¬Û‰¬Ú ‚È¬±ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º Œ˚¸¬ı Œé¬ÀS ˜±øÈ¬ ’•°Ò˜«œ, Œ¸‡±ÀÚ

¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ Â√S±Àfl¬¬ı˛ (Fungus) ¸±˝±À˚… Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙À¯∏¬ı˛ ¬Û‰¬Ú ‚È¬±ÀÓ¬ ¸˝±˚˛Ó¬±

fl¬À¬ı˛º Ê˘±ˆ”¬ø˜ ¬ı± ˜‘øMfl¬±¬ı˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ’ø'ÀÊÀÚ¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ ’±¬ı˛ ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±

˚±˝± ’¬ı±˚˛¬ıœ˚˛ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± (Anaerobic) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙À¯∏¬ı˛ ¬Û‰¬Ú ‚È¬±˚˛º

¬ı±˚˛≈¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ ¤˝◊¬ı˛”¬Û ¬Û‰¬Ú ‚ÀÈ¬ ¬ıÀ˘ Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙À¯∏¬ı˛ Œ¬ı˙œ¬ı˛ ˆ¬±· ’—˙ ¬ÛÀ‰¬

˚±˚˛ ¤¬ı— ‡≈¬ı Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛º

˜‘øMfl¬±¬ı˛ Ú±˝◊À¬∏C±ÀÊÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÒ«±¬ı˛Ì fl¬¬ı˛ÀÓ¬› ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ’¬ı±Ú Î¬◊À~‡À˚±·…º Î¬◊øæ › √õ∂±Ìœ¬ı˛

Œ˝±¬ıÀ˙¯∏ ø¬ıøˆ¬iß ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± ’…±À˜±øÚ˚˛±˜ ˘¬ıÌ ∆Ó¬¬ı˛œ ˝À˘ Ó¬± ŒÔÀfl¬¬ √õ∂ÔÀ˜ Ú±˝◊¬∏C±È¬˝◊ ›

¬ÛÀ¬ı˛ Ú±˝◊À¬∏CÈ¬ ∆Ó¬¬ı˛œ ˝˚˛º ø¬ıÀ˙¯∏ ≈-Ò¬ı˛ÀÚ¬ı˛ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± ˚Ô± Ú±˝◊À¬∏C±À˜±Ú±¸ (Nitromonous)

¤¬ı— (Nitrobactor) Ú±˝◊À¬∏C±¬ı…±fl¬È¬¬ı˛º

¬ı±Ó¬±À¸¬ı˛ Ú±˝◊À¬∏C±ÀÊÚ› ’ÀÚfl¬ ¸˜˚˛ Î¬◊øæÀ¬ı˛ ø¬ıøˆ¬iß ’—À˙ ¬ı¸¬ı±¸fl¬±¬ı˛œ ø¬ıøˆ¬iß ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±

ø¬ıÀ˙¯∏Ó¬– Azotobactor Œ˙±¯∏Ì fl¬À¬ı˛ ¤¬ı— Î¬◊øæÀ¬ı˛ Œfl¬±À¯∏ ¸—˚≈q¡ fl¬À¬ı˛º ¬¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±¬ı˛ ˜±Ò…À˜ ¬ı±Ó¬±¸

ŒÔÀfl¬ ¤˝◊¬ı˛”¬Û N2 ¢∂˝Ì ø¬ıÀ˙¯∏Ó¬– ˆ¬±˘ Ê±Ó¬œ˚˛ ¬ı± ø˙˜ Ê±Ó¬œ˚˛ Î¬◊øæÀ ˘é¬… fl¬¬ı˛± ˚±˚˛º ¤˝◊ ¸˜d¬

¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± ¬Û”¬ı« Î¬◊q¡ Î¬◊øæ√·≈ø˘¬ı˛ ˜”À˘ ’¬ı≈« ∆Ó¬¬ı˛œ fl¬À¬ı˛ Œ¸‡±ÀÚ ¬ı¸¬ı±¸ fl¬À¬ı˛º   ø˝¸±¬ı fl¬À¬ı˛ Œ‡±

Œ·ÀÂ√ ¤˝◊ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ˜ÀÒ… 1 ¬ıÂ√À¬ı˛ √õ∂øÓ¬ Œ˝"¬ı˛ Êø˜ÀÓ¬ 160-300 Œfl¬øÊ Ú±˝◊À¬∏C±ÀÊÚ Î¬◊»¬Ûiß ˝˚˛º

Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ Œ√õ∂±øÈ¬Ú › ¸±˘Ù¬±¬ı˛ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± Ê±ø¬ı˛Ó¬ ˝À˚˛ ¸±˘Ù¬±¬ı˛ ∆Ó¬¬ı˛œ

˝˚˛ ¤¬ı— ¬ÛÀ¬ı˛ ¸±˘Ù¬±¬ı˛ ŒÔÀfl¬ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ ∆Ó¬¬ı˛œ ˝˚˛º

’±˚˛¬ı˛Ú ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± ŒÙ¬±¬ı˛±¸ ˘¬ıÌÀfl¬ (Ferrous salts) Ê±ø¬ı˛fl¬ fl¬À¬ı˛ ŒÙ¬ø¬ı˛fl¬ ’'±˝◊ÀÎ¬ ¬Ûø¬ı˛ÌÓ¬ fl¬À¬ı˛º

˝ò › ’Ú…±Ú… Ê˘±ˆ”¬ø˜¬ı˛ ˜±øÈ¬ÀÓ¬ ¤˝◊ˆ¬±À¬ı ŒÙ¬ø¬ı˛fl¬ ’'±˝◊ÀÎ¬¬ı˛ ¸‘ø©Ü ˝˚˛º
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é≈¬^ é≈¬^ √õ∂±Ìœ › Î¬◊øæ Â√±Î¬ˇ±› fl¬À˚˛fl¬øÈ¬ ’À˜¬ı˛≈G¬œ ¬ı‘˝» √õ∂±Ìœ ˜‘øMfl¬± ·Í¬ÀÚ àÔ±Ú ø¬ıÀ˙¯∏ √õ∂ˆ¬±¬ı

ø¬ıd¬±¬ı˛ fl¬À¬ı˛º Œfl“¬À‰¬± ¬ı± ’Ú…±Ú… ’À˜¬ı˛≈G¬œ √õ∂±Ìœ ˜‘øMfl¬±¬ı˛ ø˜|Ì ‚øÈ¬À˚˛ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øX fl¬À¬ı˛º

˜‘øMfl¬±¬ı˛ ˜ÀÒ… øÀ˚˛ ·Ó«¬ ∆Ó¬¬ı˛œ fl¬À¬ı˛ Œfl“¬À‰¬± ˜±øÈ¬Àfl¬ ’±˘·± fl¬¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º Œfl“¬À‰¬±¬ı˛ ø¬ı©Ü±. fl¬…±˘ø˙˚˛±˜

› Ú±˝◊À¬∏C±ÀÊÚ ¸˜‘Xº ¶§ˆ¬±¬ıÓ¬˝◊ Œ˚¸¬ı ˜‘øMfl¬±˚˛ Œfl“¬À‰¬± Œ¬ı˙œ Ô±Àfl¬ Œ¸ ¸˜d¬ ˜‘øMfl¬±˚˛ Ú±˝◊À¬∏C±ÀÊÚ

› fl¬…±˘ø˙˚˛±À˜¬ı˛ ¬Ûø¬ı˛˜±Ì Ó≈¬˘Ú±˜”˘fl¬ ˆ¬±À¬ı Œ¬ı˙œ ˝˚˛º ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±› Œ¬ı˙œ ˝˚˛º

(ii) ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ :ñ ˜‘øMfl¬±¬ı˛ ·Í¬ÀÚ¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±±Ú·≈ø˘¬ı˛ (factor) ˜ÀÒ… ¸¬ı«±À¬Ûé¬± ·≈¬ı˛≈Q¬Û”Ì«

˝˘ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ¤¬ı— ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ¤¬ı˛”¬Û øÚø¬ıÎ¬ˇ ¸•Ûfl«¬ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛ Œ˚ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛

√õ∂fl‘¬øÓ¬·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ÊÚ… ø¬ıøˆ¬iß Î¬◊øæ ’=À˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√º Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏

˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ˝›˚˛±¬ı˛ ¬Û¬ı˛ ø¬ıøˆ¬iß ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛± (Bio-chemical processes) ¬ÛÀ‰¬ ø·À˚˛

∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±À¸¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º

ø˝Î¬◊˜±À¸¬ı˛ √õ∂fl‘¬øÓ¬ › ¬Ûø¬ı˛˜±Ì ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÀ˙¯∏ˆ¬±À¬ı øÚˆ«¬¬ı˛˙œ˘º

Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ¬ıÚ±=À˘¬ı˛ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Ó‘¬Ì±=À˘ ∆Êø¬ıfl¬ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛º ¬ıÚ±=À˘¬ı˛

√õ∂fl‘¬øÓ¬ ¬ı± ∆¬ıø˙©Ü… ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı øÚ˚˛LaÌ fl¬À¬ı˛ ¸¬ı˛˘¬ı·«œ˚˛ ¬ı‘Àé¬¬ı˛ ¬ıÚˆ”¬ø˜

’=À˘ ˆ”¬ø˜¬ı˛ Î¬◊¬Û¬ı˛ ¶§ä ¬Ûø¬ı˛˜±ÀÌ øÚ•ßÀ|Ìœ¬ı˛ Î¬◊øæ ’¬ıàÔ±Ú fl¬¬ı˛±˚˛ ø˝Î¬◊˜±¸ ·Í¬ÀÚ¬ı˛ ˜”˘ Î¬◊¬Û±±Ú

˝˘ ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ¸˜”˝º Ù¬À˘ ˜‘øMfl¬±˚˛ ¶§ä ¬Ûø¬ı˛˜±ÀÌ ø˝Î¬◊˜±¸ ¸—˚≈q¡ ˝˚˛º ¤‡±ÀÚ ˜‘øMfl¬± ’•°Ò˜«œ

¬ÛÎ¬¸˘ √õ∂fl‘¬øÓ¬¬ı˛ ¬ıÀ˘ ¬Û±˝◊Ú, Ù¬±¬ı˛ √õ∂ˆ‘¬øÓ¬ ¬ı‘é¬·≈ø˘¬ı˛ ø¬ıøˆ¬iß ’—À˙ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±Àfl¬º

¶§ˆ¬±¬ıÓ¬˝◊ ¤¬ı˛”¬Û Î¬◊øæÀ¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’—˙ ¬ÛÀ‰¬ ø·À˚˛ ’…±ø¸Î¬ ø˝Î¬◊˜±À¸¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ˜‘øMfl¬±˚˛

’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¬±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±¬ı˛ ø˝Î¬◊˜±¸ › ^¬ıœˆ”¬Ó¬ ˝À˚˛ ÚœÀ‰¬ ŒÚÀ˜ ˚±˚˛, ¬Ù¬À˘

ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬À˜ ˚±˚˛º ’¬Û¬ı˛øÀfl¬ ¬ÛÌ«À˜±‰¬œ ’¬ı˛ÀÌ…¬ı˛ ¬ı‘é¬¸˜”˝ ¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì… ’=À˘¬ı˛ ¬ı‘Àé¬¬ı˛

Ú…±˚˛ ’…±ø¸Î¬ ¸˜‘X ˝˚˛ Ú±, ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… ’=À˘ ¬ı‘Àé¬¬ı˛ ¬ÛS¬ı˛±øÊ ¤¬ı— ’Ú…±Ú… ’—À˙ ’…±ø¸ÀÎ¬¬ı˛

¬Ûø¬ı˛¬ıÀÓ«¬ ’Ú…±Ú… é¬±¬ı˛Ò˜«œ ‡øÚÊ Î¬◊¬Û±±ÀÚ¬ı˛ √õ∂±Ò±Ú… Œ¬ı˙œº ¶§ˆ¬±¬ıÓ¬˝◊ ·±ÀÂ√¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’—˙

¬ÛÀ‰¬ ø·À˚˛ ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊¬ı«¬ı˛ ø˝Î¬◊˜±À¸¬ı˛ ¸‘ø©Ü ˝˚˛º ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì › Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı

Œ¬ı˙œ ÚœÀ‰¬ fl¬±¬ı˛Ì ’•°Ó¬± fl¬˜ Ô±fl¬±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ø˝Î¬◊˜±¸ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ÚœÀ‰¬ ’¬Û¸±ø¬ı˛Ó¬ ˝ÀÓ¬

¬Û±À¬ı˛ Ú±, Ó¬±Â√±Î¬ˇ± ˆ”¬ø˜¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ øÚ•ßÀ|Ìœ¬ı˛ Î¬◊øæÀ¬ı˛ ¬Ûø¬ı˛˜±Ì › Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı

Œ¬ı˙œ Ô±Àfl¬, Œ˚·≈ø˘ ¤fl¬ ¬ıÂ√À¬ı˛¬ı˛ ˜ÀÒ…˝◊ ˜À¬ı˛ ˚±˚˛ ¤¬ı— Ó¬±À¬ı˛ Œ˝±¬ıÀ˙¯∏ ¬ÛÀ‰¬ ø·À˚˛ √õ∂øÓ¬ ¬ıÂ√¬ı˛˝◊

ø˝Î¬◊˜±À¸¬ı˛ Î¬◊»¬ÛøM ˝˚˛ ¤¬ı— ˜‘øMfl¬±˚˛ ¸—˚≈q¡ ˝˚˛º

’¬ı˛Ì…±=À˘¬ı˛ Ó≈¬˘Ú±˚˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ ˜‘øMfl¬±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ˝˚˛º ¤¬ı˛

fl¬±¬ı˛Ì·≈ø˘ ˝˘ ¬ıÚ±=À˘ Œfl¬¬ı˘˜±S ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ¬ÛÀ‰¬ ø·À˚˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛, ¶§ˆ¬±¬ıÓ¬˝◊ ¤‡±ÀÚ

ø˝Î¬◊˜±À¸¬ı˛ Œ˚±·±Ú fl¬˜º Ó¬±Â√±Î¬ˇ± ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ˜‘øMfl¬±¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ¸—˚≈q¡ ˝˚˛ ¤¬ı— ¬ÛÀ‰¬ ø·À˚˛ ø˝Î¬◊˜±¸
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¸‘ø©Ü fl¬À¬ı˛ ¬ıÀ˘ ¸—˚≈q¡ ¬ÛS¬ı˛±ø˙¬ı˛ Œ¬ıø˙¬ı˛ˆ¬±· ’—˙, ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± øÚ–À˙¯∏ fl¬À¬ı˛, Ù¬À˘

’¬Û¬ı˛øÀfl¬ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ø˝Î¬◊˜±À¸¬ı˛ Œ˚±·±Ú ’±À¸ ≈˝◊ˆ¬±À¬ı ˚Ô± :ñ(a) ‚±À¸¬ı˛ ¬Û±Ó¬± › fl¬±G¬ ¸—˚≈q¡

˝À˚˛ ¤¬ı— (b) ‚±À¸¬ı˛ ø˙fl¬Î¬ˇ ˜±øÈ¬¬ı˛ ’ˆ¬…ôL√À¬ı˛ ’¬ıàÔ±ÀÚ¬ı˛ ˜±Ò…À˜º

√õ∂øÓ¬¬ıÂ√¬ı˛ ˜À¬ı˛ ˚±›˚˛± ‚±À¸¬ı˛ ø˙fl¬Î¬ˇ ˜±øÈ¬¬ı˛ ˜ÀÒ… ¬ÛÀ‰¬ ˚±˚˛ ¬ıÀ˘ ¤¬ı˛ Œ¬ı˙œ¬ı˛ˆ¬±· ’—˙ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±¬ı˛

¬Z±¬ı˛± øÚ–À˙ø¯∏Ó¬ ˝˚˛ Ú±º

Ó¬±Â√±Î¬ˇ± √õ∂øÓ¬ ¬ıÂ√¬ı˛˝◊ ¬Û≈¬ı˛±ÀÚ± ‚±¸ ˜À¬ı˛ ˚±˚˛ ¤¬ı— ÚÓ≈¬Ú ‚±¸ Êiú±˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ Œ˚±·±Ú

’ÀÚfl¬ Œ¬ı˙œ ¬˝˚˛, ¤Â√±Î¬ˇ± Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ¢∂œÉ ˙≈©® ˝›˚˛±˚˛ ø¬ıøˆ¬iß ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± Ó‘¬ÀÌ¬ı˛

ø¬ıøˆ¬iß ’—˙ ¬Û‰¬Ú ‚øÈ¬À˚˛ øÚ–À˙¯∏ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º

˙≈Ò≈˜±S ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì˝◊ Ú˚˛ Î¬◊˝±¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ¬√õ∂fl‘¬øÓ¬› Î¬◊øæÀ¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Î¬◊¬Û¬ı˛

øÚˆ«¬¬ı˛ fl¬À¬ı˛º Ó‘¬Ìˆ”¬ø˜ ’=À˘ ˜‘øMfl¬±˚˛ fl¬±¬ı«Ú › Ú±˝◊À¬∏C±ÀÊÀÚ¬ı˛ ’Ú≈¬Û±Ó¬ (C : N) Œ¬ı˙œ Ô±Àfl¬ ’Ô«±»

¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ˜ÀÒ… fl¬±¬ı«Ú › Ú±˝◊À¬∏C±ÀÊÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ’øÒfl¬ Ô±Àfl¬ øfl¬ôL≈√ ¬ıÚ±=À˘¬ı˛ ˜‘øMfl¬±˚˛

¤À¬ı˛ ’Ú≈¬Û±Ó¬ ˝˚˛ ’À¬Ûé¬ ±fl‘¬Ó¬ fl¬˜º ø¸ø˘fl¬±, ’…±˘≈ø˜øÚ˚˛±À˜¬ı˛ ’Ú≈¬Û±Ó¬ (SiO2 : Al2) øfl¬ôL≈√ ¬ıÚ±=À˘

’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œ ˝˚˛ ¤¬ı— Ó‘¬Ìˆ”¬ø˜ ’=À˘ fl¬˜ ˝˚˛º ’¬Û¬ı˛øÀfl¬ fl¬…±˘ø˙˚˛±˜ ’'±˝◊Î¬ › ’…±˘≈ø˜øÚ˚˛±˜

’¬'±˝◊ÀÎ¬¬ı˛ ’Ú≈¬Û±Ó¬ (Ca0:Al2O3) Œ√õ∂˝◊¬ı˛œ ¬ı± ŒàÈ¬¬Û ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛ ¬ıÚ±=À˘¬ı˛ ˜‘øMfl¬±˚˛ fl¬˜ Ô±Àfl¬º

˜‘øMfl¬±¬ı˛ PH › Î¬◊øæÀ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¬ıÚ±=À˘¬ı˛ ˜‘øMfl¬±˚˛ PH ˜±S± fl¬˜ ˝˚˛, øfl¬ôL≈√

Ó‘¬Ìˆ”¬ø˜ ’=À˘ PH ¤¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ Œ¬ı˙œº ¤Â√±Î¬ˇ±› ˜‘øMfl¬±¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ (Cation

exchange) √õ∂øflË¡˚˛± ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ Î¬◊¬Û¬ı˛∏ ¸ø¬ıÀ˙¯∏ øÚˆ«¬¬ı˛˙œ˘º Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ ˜‘øMfl¬±¬ı˛ ø˝Î¬◊˜±À¸

é¬±¬ı˛ Ê±Ó¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¬±˚˛ ¤‡±ÀÚ ˜‘øMfl¬±¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± ’ÀÚfl¬

Œ¬ı˙œ ˝˚˛, ’¬Û¬ı˛øÀfl¬ ¬ıÚ±=À˘¬ı˛ ¸‘©Ü ø˝Î¬◊˜±À¸ é¬±¬ı˛ Ê±Ó¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ fl¬˜ ˝›˚˛±˚˛ ¤˝◊¬ı˛”¬Û

ø¬ıøflË¡˚˛± ’ÀÚfl¬±—À˙ fl¬˜ ˝˚˛º

(d) ˆ”¬-√õ∂fl‘¬øÓ¬ (Relief) :ñŒfl¬±Ú àÔ±ÀÚ¬ı˛ ˆ”¬-√õ∂fl‘¬øÓ¬ ˜‘øMfl¬± ·Í¬ÚÀfl¬ √õ∂Ó¬…é¬ › ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º ˆ”¬-√õ∂±fl‘¬øÓ¬fl¬ √õ∂Ó¬…é¬ √õ∂ˆ¬±¬ı Œ¸˝◊ àÔ±ÀÚ˝◊ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛ Œ˚‡±ÀÚ ˆ”¬ø˜¬ı˛ Ï¬±˘ ˜‘øMfl¬± é¬À˚˛¬ı˛ √õ∂fl‘¬øÓ¬Àfl¬

√õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ’øÒfl¬ Ï¬±˘˚≈q¡ ˆ”¬ø˜ÀÓ¬ ^≈Ó¬ ˜‘øMfl¬± é¬À˚˛¬ı˛ ˜±Ò…À˜ Œfl¬±Ú Œfl¬±Ú ¸˜˚˛ ˜‘øMfl¬±¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛

Œ¬ı˙ øfl¬Â√≈ ’—˙ ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ ˜‘øMfl¬±¬ı˛ ¬ıøÓ«¬Ó¬ √õ∂øÓ¬˜”øÓ«¬ ¸‘ø©Ü fl¬À¬ı˛º

˜‘øMfl¬± ·Í¬ÀÚ ˆ”¬-√õ∂fl‘¬øÓ¬¬ı˛ øÚ•ßø˘ø‡Ó¬ ¬ÛÀ¬ı˛±é¬ √õ∂ˆ¬±¬ı ø¬ıÀ˙¯∏ˆ¬±À¬ı Î¬◊À~‡À˚±·…º

(i) Î¬◊¯Æ∏Ó¬± › ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Û±Ô«fl¬… Œ˝Ó≈¬ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± øÚ˚˛Lafl¬ ø˝¸±À¬ı ˆ”¬ø˜¬ı˛”À¬Û¬ı˛ √

õ∂ˆ¬±¬ı :ñ Î¬◊2‰¬Ó¬±, ˆ”¬ø˜¬ı˛ Ï¬±˘ ¤¬ı— ¬ıKÒ≈¬ı˛Ó¬±¬ı˛ ˜±Ò…À˜ ˆ”¬-√õ∂fl‘¬øÓ¬ Î¬◊¯Æ∏Ó¬±Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º Î¬◊2‰¬Ó¬±

¬ı‘øX¬ı˛ ¸±ÀÔ ¸±ÀÔ Î¬◊¯Æ∏Ó¬± ˝ò±À¸¬ı˛ ÊÚ… flË¡˜±·Ó¬ Î¬◊2‰¬àÔ±ÀÚ ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ˝±¬ı˛ fl¬À˜ ’±¸±˚˛ ˜‘øMfl¬±¬ı˛
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ŒÒÃÓ¬ √õ∂øflË¡˚˛± ‚È¬±ÀÓ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ fl¬±˚«fl¬±ø¬ı˛Ó¬± ¬ı˝≈·≈Ì ¬ı‘øX ¬Û±˚˛º ¤ÊÚ… ¶§äÎ¬◊2‰¬Ó¬± ¸•Ûiß ¸˜ˆ”¬ø˜ÀÓ¬

Î¬◊2‰¬ˆ”¬ø˜¬ı˛ Ó≈¬˘Ú±˚˛ Ê˘¬ı±˚˛≈ ˝˚˛ ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊¯Æ∏ √õ∂fl‘¬øÓ¬¬ı˛ ¤¬ı— ˜‘øMfl¬±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜

˝˚˛º Î¬◊2‰¬Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ÊÚ… Î¬◊¯Æ∏Ó¬± › ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ Ù¬À˘º øˆ¬iß √õ∂fl‘¬øÓ¬¬ı˛ Ê˘¬ı±˚˛≈ ø¬ıøˆ¬iß

Î¬◊2‰¬Ó¬±˚˛ Œ‡± ˚±˚˛º ¤¬ı— [˜‘øMfl¬±› ˝˚˛ ø¬ıøˆ¬iß √õ∂fl‘¬øÓ¬¬ı˛ Soil forming processes) √õ∂±Ò±Ú… ˘±ˆ¬

fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û flË¡±ôL√œ˚˛ ’=À˘ ’¬ıøàÔÓ¬ Î¬◊2‰¬ ¬Û¬ı«ÀÓ¬ ’øÒfl¬ Î¬◊2‰¬Ó¬±˚˛ Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^« Ê˘¬ı±˚˛≈

Œ‡± ˚± ˛̊ ¤¬ı— ¤ ◊̋¬ı”̨¬Û Î¬◊2‰¬Ó¬± ˛̊ ¬ÛÎ¬Ê√¬˘  √õ∂fl‘¬øÓ¬¬ı˛ ’Ú≈¬ı«¬ı˛ ‘̃øMfl¬± ‘̧ø©Ü ˝ ˛̊º ’¬Û¬ı˛øÀfl¬ Î¬◊2‰¬ ”̂¬ø˜¬ı˛ ¬Û±ÀÀ˙

¬ı± ¸˜ˆ”¬ø˜ÀÓ¬ ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊¯Æ∏Ó¬± Œ¬ı˙œ ˝›˚˛±˚˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ √õ∂fl‘¬øÓ¬¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛º

(ii) ˆ”¬ø˜¬ı˛ Ï¬±À˘¬ı˛ √õ∂ˆ¬±¬ı :ñ (Aspect of slope) ˙≈Ò≈˜±S Î¬◊2‰¬Ó¬± Ú˚˛, ˆ”¬ø˜¬ı˛ Ï¬±˘› ¬ÛÀ¬ı˛±éˆ¬±À¬ı

Î¬◊¯Æ∏Ó¬± › ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀfl¬ øÚ˚˛LaÀÌ¬ı˛ ˜±Ò…À˜ ˜‘øMfl¬± ·Í¬ÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˜±˘ˆ”¬ø˜ ¬ı± ¬Û¬ı«ÀÓ¬¬ı˛

Ï¬±À˘ ’¬ıàÔ±Ú·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ÊÚ… Î¬◊¯Æ∏Ó¬±¬ı˛ ¬Û±Ô«fl¬… Œ‡± ˚±˚˛º Î¬◊M¬ı˛ Œ·±˘±ÀÒ« ’¬ıøàÔÓ¬ Î¬◊2‰¬ˆ”¬ø˜

øé¬ÌÏ¬±À˘ Î¬◊M¬ı˛ Ï¬±˘ ’À¬Ûé¬± Œ¬ıø˙ Î¬◊¯Æ∏Ó¬± ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º ¶§ˆ¬±¬ıÓ¬˝◊ øé¬Ì Ï¬±À˘ ˜‘øMfl¬±¬ı˛ √õ∂øÓ¬˜”øÓ«¬

·Í¬ÀÚ ø¬ıÀ˙¯∏ √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ ˝˚˛ ¤¬ı— ¶§fl¬œ˚˛ ∆¬ıø˙©Ü…˚≈q¡ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º Î¬◊M¬ı˛ Ï¬±À˘ Î¬◊¯Æ∏Ó¬± fl¬˜

˝›˚˛±¬ı˛ ÊÚ… ’Ú≈¬ı«¬ı˛ ¬ÛÎ¬Ê√˘ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º H. Pollman ¸≈˝◊Ê±¬ı˛˘…±À`¬¬ı˛ ’¬ı˛Ì… ’=À˘ ˜‘øMfl¬±

·Í¬ÀÚ ˆ”¬ø˜¬ı˛”À¬Û¬ı˛ Î¬◊2‰¬Ó¬± ¤¬ı— Ï¬±À˘¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… Î¬◊¯Æ∏Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬˜… Œ˝Ó≈¬ øÚ•ßø˘ø‡Ó¬ √õ∂ˆ¬±¬ı ˘é¬…

fl¬À¬ı˛ÀÂ√Úº

Î¬◊2‰¬Ó¬± Ï¬±˘ Aspect ˜‘øMfl¬±¬ı˛ 10 Œ¸: ø˜: ·ˆ¬œ¬ı˛Ó¬±˚˛ Î¬◊M±¬Û 0° Œ¸:

[ø˜È¬±À¬ı˛] ˙œÓ¬ ¬ı¸ôL ¢∂œÉ ˙¬ı˛»

1910 30° S 3.2° 12.6° 17.4° 17.7°

1900 32° N,NE -0.8° 6.2° 9.7° 9.3°

Î¬◊¬Ûø¬ı˛Î¬◊q¡ ¬ıÚ±=À˘ ˆ”¬ø˜¬ı˛”À¬Û¬ı˛ Î¬◊M¬ı˛ Ï¬±À˘ ’•°Ò˜«œ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√º øfl¬ôL≈√ Î¬◊¯Æ∏ øé¬Ì

Ï¬±À˘ é¬±¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ ‰≈¬Ú ¸˜‘X ˜‘øMfl¬±¬ı˛ (Calcareous Soil) ¸‘ø©Ü ˝À˚˛ÀÂ√º

(iii) ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±¬ı˛ øÚ˚˛La¬ÀÌ ˆ”¬ø˜¬ı˛”À¬Û¬ı˛ √õ∂ˆ¬±¬ı :ñ

ˆ”¬-√õ∂fl‘¬øÓ¬ Œfl¬±ÚàÔ±ÀÚ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¤¬ı— Ê˘øÚfl¬±ø˙ ¬ı…¬ıàÔ±Àfl¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º

Î¬◊2‰¬Ó¬± ¬ı‘øX¬ı˛ ¸Àe· ¸Àe· øÚø«©Ü Î¬◊2‰¬Ó¬± ¬Û˚«ôL√ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ›À˚˛˘¸¬ı˛

’=À˘ Œ¶°± Î¬±Î¬◊Ú ¬Û¬ı«ÀÓ¬ 3570 Ù≈¬È¬ Î¬◊2‰¬Ó¬± ø¬ıø˙©Ü ’=À˘ 200° ˜Ó¬ ¬ı‘ø©Ü¬Û±Ó¬ ‚ÀÈ¬º øfl¬ôL≈√ ¸˜≈^

Î¬◊¬Ûfl”¬À˘¬ı˛ ¸˜ˆ”¬ø˜ÀÓ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˜±S 25" ˙≈Ò≈˜±S ¬ı‘ø©Ü¬Û±Ó¬˝◊ Ú˚˛ Î¬◊2‰¬Ó¬± Ê˘øÚfl¬±ø˙ ¬ı…¬ıàÔ±Àfl¬

ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º Î¬◊2‰¬ ¬Û¬ı«ÀÓ¬ ¬ı± ˜±˘ˆ”¬ø˜ÀÓ¬ Î¬◊¬ÛÓ¬…fl¬± ¤¬ı— ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊2‰¬ ’—À˙¬ı̨
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˜ÀÒ… Œˆ¬Ã˜ÊÀ˘¬ı˛ ·ˆ¬œ¬ı˛Ó¬±˚˛ ø¬ıd¬±¬ı˛ ¬Û±Ô«fl¬… ˘é¬… fl¬¬ı˛± ˚±˚˛º Œˆ¬Ã˜ÊÀ˘¬ı˛ ¤¬ı˛”¬Û ’¬ıàÔ±Ú·Ó¬ Ó¬±¬ı˛Ó¬˜…

Œfl¬±Ú àÔ±ÀÚ¬ı˛ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± ¤¬ı— ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬Àfl¬ øÚ˚˛LaÌ fl¬À¬ı˛º ’À¬Ûé¬±fl‘¬Ó¬ øÚ•ßˆ”¬ø˜ÀÓ¬ ¬ı±

Úœ Î¬◊¬ÛÓ¬…fl¬±˚̨ Œˆ¬Ã˜Ê˘ ”̂¬-¬Û‘á¬ ŒÔÀfl¬ ¤fl¬È≈¬ ÚœÀ‰¬ ◊̋ ’¬ıàÔ±Ú fl¬¬ı̨±˚̨ ŒÒÃÓ¬ √õ∂øflË¡˚̨± ÚœÀ‰¬¬ı̨ øÀfl¬ ·ˆ¬œ¬ı̨Ó¬±

¬Û «̊ôL√ ’¢∂¸¬ı̨ ˝ÀÓ¬ ¬Û±À¬ı̨ Ú±º Ù¬À˘ ‘̃øMfl¬±¬ı̨ √õ∂øÓ¬ ”̃øÓ«¬¬ı̨ ·ˆ¬œ¬ı̨Ó¬±› Œ¬ı˙œ ˝˚̨ Ú±º øfl¬ôL≈√ ≈̧øÚfl¬±ø˙  ≈̊q¡

àÔ±ÀÚ ’Ô«±» ¬Û±˝±Î¬̌ ¬ı± ˜±˘ ”̂¬ø˜¬ı̨ Î¬◊¬Ûø¬ı̨ˆ¬±À· ’Ô¬ı± ≈̋ ◊ Î¬◊¬ÛÓ¬…fl¬±¬ı̨ ˜Ò…¬ıÓ«¬œ Î¬◊2‰¬ ’—À˙ Ê˘ ¸˝ÀÊ ◊̋

øÚfl¬±˙ ˝›˚̨±˚̨ ˜±øÈ¬¬ı̨ ˜ÀÒ… ¬ı±Ó¬±À¸¬ı̨ ¬Ûø¬ı̨˜±Ì Œ¬ı˙œ Ô±Àfl¬ ¤¬ı— ŒÒÃÓ¬ ¬√õ∂øflË¡˚̨±› ÚœÀ‰¬ ’øÒfl¬ ·ˆ¬œ¬ı̨Ó¬±

¬Û «̊ôL√ ø¬ıd¬‘Ó¬ ˝˚̨º Ù¬À˘ ‘̃øMfl¬±¬ı̨ √õ∂øÓ¬ ”̃øÓ«¬ ·ˆ¬œ¬ı̨Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚̨ ”̂¬-√õ∂fl‘¬øÓ¬ ¬ÛÀ¬ı̨±é¬ˆ¬±À¬ı ‘̃øMfl¬±¬ı̨ ’± «̂Ó¬±

¤¬ı— ¬ı±Ó¬±À¸¬ı̨ ¬Ûø¬ı̨˜±Ì øÚ˚̨øLaÓ¬ fl¬À¬ı̨ ‘̃øMfl¬±¬ı̨ ’Ú…±Ú… Œˆ¬ÃÓ¬ › ¬ı̨±¸±˚̨øÚfl¬ ·≈Ì±·≈ÌÀfl¬¬ ø¬ıÀ˙¯ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı̨ øÚ•ß̂ ”¬ø˜ÀÓ¬ ø¬ıÀ˙ ∏̄Ó¬ Ê˘± ”̂¬ø˜ÀÓ¬ Î¬◊øæ › Êœ¬ıÀÀ˝¬ı̨ ¬Û‰¬ÀÚ ¬ı…±fl¡ÀÈ¬ø¬ı̨˚̨±¬ı̨ fl¬±Ê ¬Ûø¬ı̨ø˜Ó¬ ¬ı± ¶§ä

˝›˚̨±˚̨ ‘̃øMfl¬±˚̨ ∆Êø¬ıfl¬ ¬Û±ÀÔ«¬ı̨ ¬Ûø¬ı̨˜±Ì Œ¬ı˙œ √̋√̊ º̨ Ú± ◊̋√√√√∏À√√√∏C±ÀÊ√Ú Ù¬À˘ (N2) ¬Ûø¬ı̨˜±Ì ¬ı‘øX ¬Û±˚̨º øfl¡z≈¬

’À¬Ûé¬±fl‘¡Ó¬ Î¬◊2‰¬ ”̂¬ø˜ÀÓ¬ ‘̃øM√√fl¡±˚̨ ¬ı±Ó¬±À¸¬ı̨ ¬Ûø¬ı̨˜±Ì Œ¬ı˙œ √̋√›˚̨±˚̨ ¬ı…±fl¡ÀÈ¬ø¬ı̨˚̨± Œ¬ı˙œ õ∂±Ò±Ú… ¬Û±˚̨ Ù¬À˘

¶§å¬ı ¬Ûø¬ı̨˜±Ì ∆Ê√ø¬ıfl¡ ¬Û√±ÀÔ«¬ı̨ ‘̧ø©Ü ˝˚̨ › Ú± ◊̋À¬∏C±ÀÊÀÚ¬ı̨ ¬Ûø¬ı̨˜±Ì› fl¬˜ ˝˚̨º

˜¬ı˛≈ ’=À˘ øÚ•ßˆ”¬ø˜ÀÓ¬ ¬ı± õ≠±˚˛± ’=À˘ Œˆ¬Ã˜Ê˘ ˆ”¬-¬Û‘Àá¬¬ı˛ fl¬±Â√±fl¬±øÂ√ Ô±fl¬±˚˛ ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ˘¬ıÌ

ø˜ø|Ó¬ Œˆ¬Ã˜Ê˘ é≈¬^ é≈¬^ øÂ√À^¬ı˛ ˜Ò… øÀ˚˛ (Capilary pore space) Ê˘ ˆ”¬¬Û‘Àá¬ Î¬◊ÀÍ¬ ’±À¸ ¬ÛÀ¬ı˛

¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ˜±Ò…À˜ Ê˘ ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ ˆ”¬ Û‘Àá¬ ˘¬ıÌ d¬¬ı˛ ÊÀ˜ Ô±Àfl¬º øfl¬ôL≈√ ’±^« Ÿ¬Ó≈¬ÀÓ¬ ˜‘øMfl¬±¬ı˛

¬Û‘á¬d¬À¬ı˛ ˘¬ıÌd¬¬ı˛ ÊÀ˜ Ô±Àfl¬º øfl¬ôL≈√ ’±^« Ÿ¬Ó≈¬ÀÓ¬ ˜‘øMfl¬±¬ı˛ ¬Û‘á¬ d¬À¬ı˛ ÊÀ˜ Ô±fl¬± ˘¬ıÌ ŒÒÃÓ¬ ˝À˚˛ ¬Û≈Ú¬ı˛±˚˛

Œˆ¬Ã˜ÊÀ˘ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º ¤ÊÚ… ˜¬ı˛≈ ’=À˘¬ı˛ ˜‘øMfl¬± ˘¬ıÌ±q¡ ¬ı± é¬±¬ı˛fl¬œ˚˛º

˜‘øMfl¬±¬ı˛ Î¬◊¬Û¬ı˛ ˆ”¬-√õ∂fl‘¬øÓ¬¬ı˛ ø¬ıøˆ¬iß ø¬ı¯∏À˚˛¬ı˛ [Î¬◊2‰¬Ó¬±, Ï¬±˘ √õ∂ˆ‘¬øÓ¬] Î¬◊¬Ûø¬ı˛Î¬◊q¡ √õ∂ˆ¬±¬ı Œ˝Ó≈¬ ¤fl¬˝◊ àÔ±ÀÚ

ˆ”¬-√õ∂fl‘¬øÓ¬¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… ¬Û±˙±¬Û±ø˙ ø¬ıøˆ¬iß Ò˜«œ˚˛ ˜‘øMfl¬± ’¬ıàÔ±Ú fl¬À¬ı˛º ˆ”¬ø˜¬ı˛ ø¬ıøˆ¬iß Ï¬±À˘ ˜‘øMfl¬±

¬Ûø¬ı˛À˘‡í¬ı˛ ¤¬ı˛”¬Û flË¡˜ ¬Û˚«±˚˛Àfl¬ ¸À˚˛˘ fl¬…±ÀÈ¬Ú± (Soil Catena) ¬ıÀ˘º

(c) ˜±Ú≈À¯∏¬ı˛ √õ∂ˆ¬±¬ı :ñ ˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¬¬ı˛ÀÓ¬ ˜±Ú≈À¯∏¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡À˚±·…º ˜±Ú≈À¯∏¬ı˛

ø¬ıøˆ¬iß fl¬˜«Ò±¬ı˛± ˚Ô± : fl‘¬ø¯∏fl¬±˚«, fl¬±á¬ ’±˝¬ı˛Ì, Œ¸‰¬fl¬±˚«, ¬Û˙≈¬Û±˘Ú, fl‘¬ø¯∏Êø˜ÀÓ¬ ¸±¬ı˛ √õ∂À˚˛±· √õ∂ˆ‘¬øÓ¬

˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì ¬Ûø¬ı˛¬ıÓ«¬ÀÚ ˜≈‡… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ˜±Ú≈À¯∏¬ı˛ ¤˝◊ ¸¬ı fl¬˜«Ò±¬ı˛± ø¬ıÀ˙¯∏Ó¬ Ò˜«±=À˘¬ı˛ ø¬ıÚ±˙

’Ô¬ı± ÚÓ≈¬Ú Êø˜Àfl¬ fl‘¬ø¯∏fl¬±À˚«¬ı˛ ’±›Ó¬±˚˛ ’±Ú±¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ é¬˚˛ ¬ı˝≈·≈ÀÌ ¬ı‘øX ¬Û±˚˛º Œfl¬±Ú Œfl¬±Ú

¸˜˚˛ ˜‘øMfl¬±¬ı˛ é¬˚˛ ¤Ó¬ Œ¬ı˙œ ˝˚˛ Œ˚, ˜‘øMfl¬±¬ı˛ fl¬øÓ«¬Ó¬ √õ∂øÓ¬˜”øÓ«¬ ¸‘ø©Ü ˝˚˛º

¬Û”À¬ı« ’¬ı˛Ì…2Â±øÓ¬ ¬ı± Ó‘¬Ì±=˘Àfl¬ fl‘¬ø¯∏fl¬±À˚«¬ı˛ ’±›Ó¬±˚˛ ’±Ú± ˝À˘ ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì

¬Û”À¬ı«¬ı˛ Ó≈¬˘Ú±˚˛ ¬ı˝≈˘ ¬Ûø¬ı˛˜±ÀÌ fl¬À˜ ˚±˚˛º ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ ˚‡Ú Œfl¬±Ú àÔ±ÀÚ ¬ıÚ¸‘ÊÀÚ¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛

˜‘øMfl¬±¬ı˛ ·≈Ì±·≈Ì ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˚˛º ˚ø ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… ’=˘ øÚ–À˙¯∏ fl¬À¬ı˛ ¸¬ı˛˘¬ı·«œ˚˛ ¬ıÚˆ”¬ø˜ ¸‘ø©Ü
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fl¬¬ı˛± ˚±˚˛ Ó¬±˝À˘ Œ¸ àÔ±ÀÚ ’•°Ò˜«œ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º  ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ¸¬ı˛˘¬ı·«œ˚˛ ¬ıÚˆ”¬ø˜¬ı˛

àÔ±ÀÚ ¬ÛÌ«À˜±‰¬œ ¬ı‘Àé¬¬ı˛ ¸‘ø©Ü fl¬¬ı˛± ˝À˘ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¬¸‘ø©Ü ˝√√˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ¸¬ı˛˘¬ı·«œ˚˛ ¬ıÚˆ”¬ø˜¬ı˛

àÔ±ÀÚ ¬ÛÌ«À˜±‰¬œ ¬ı‘Àé¬¬ı˛ ¸‘ø©Ü fl¡¬ı˛± ˝√√À˘ ¬ÛÎ¬Ê√˘ ˜‘øM√√fl¡±¬ı˛ Ûø¬ı˛¬ıÀÓ«¬ ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊¬ı«¬ı˛ ¬ı±±ø˜ ¬ı˛À„¬ı˛ ˜‘øMfl¬±¬ı˛

‘̧ø©Ü ˝ ˛̊º

Êø˜ÀÓ¬ ¸±¬ı˛ √õ∂À˚˛±À·¬ı˛ ˜±Ò…À˜ ˜±Ú≈¯∏ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ Œ˚˜Ú ¬Ûø¬ı˛¬ıÓ«¬Ú ‚È¬±˚˛ Œ¸¬ı˛≈¬Û ¤fl¬˝◊

fl¬˜«Ò±¬ı˛±¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ ’¬ıÚ˜Ú› ‚È¬ÀÓ¬ Œ‡± ˚±˚˛º ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ › ∆Êø¬ıfl¬

¸±¬ı˛ √õ∂À˚˛±À· ˜‘øMfl¬±¬ı˛ ˜”˘ Î¬◊¬ı«¬ı˛Ó¬± ’ÀÚfl¬±—À˙ ¬ı‘øX ˝ÀÓ¬ ¬Û±À¬ı˛º ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛±øÚfl¬ øflË¡˚˛± ø¬ıøˆ¬iß

√õ∂fl¬±¬ı˛ ‡øÚÊ ¬Û±Ô« ¬ı…¬ı˝√√±À¬ı˛ ø¬ıÀ˙¯∏Ó¬ : [øÊ¬Û¸±˜ ¤¬ı— ‰≈¬Ú] ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˚˛, ’•°Ò˜«œ ˜‘øMfl¬±˚˛ ’•°

ø¬ıøflË¡˚˛± ‰≈¬Ú ¸˝À˚±À· ’¬Û¸±ø¬ı˛Ó¬ fl¬¬ı˛± ˚±˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ’øÒfl¬ é¬±¬ı˛ ˚≈q¡ ˜‘øMfl¬±˚˛ ¬Ûø¬ı˛ø˜Ó¬ øÊ¬Û¸±˜

√õ∂À˚˛±À· ˜‘øMfl¬±¬ı˛ é¬øÓ¬fl¬±¬ı˛fl¬ é¬±¬ı˛fl¬œ˚˛Ó¬± ¬ı˝”˘ ¬Ûø¬ı˛˜±ÀÌ ”¬ı˛ ˝˚˛º

Œfl¬¬ı˘˜±S ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈Ì˝◊ Ú˚˛ ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì › ˜±Ú≈À¯∏¬ı˛ fl¬˜«Ò±¬ı˛±˚˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝ÀÓ¬

¬Û±À¬ı˛º àÔ≤˘ fl¬øÌfl¬±˚≈q¡ ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±Ô« √õ∂À˚˛±· fl¬¬ı˛À˘ ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±, ˜‘øMfl¬±¬ı˛

·Í¬Ú·Ó¬ ·≈Ì±·≈Ì (structure), ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ (Soil air) √õ∂ˆ‘¬øÓ¬ ¬ı‘øX ¬¬Û±˚˛º ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±˚˛

¸”Ñ ¬fl¬«˜ fl¬øÌfl¬± √õ∂À˚˛±À· ˜‘øMfl¬±¬ı˛ ¢∂ÔÌ, (texture) ˝˚˛ ¸”Ñ ¤¬ı— ˝◊˝±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±

øàÔøÓ¬àÔ±¬Ûfl¬Ó¬± √√õ∂ˆ‘¬øÓ¬ Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì ¤¬ı— ˜‘øMfl¬±¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± (Cation

exchange) ¬ı‘øX ¬Û±˚˛º ˜¬ı˛≈ˆ”¬ø˜ ’Ò≈…ø¯∏Ó¬ Úœ˘Úœ ’¬ı¬ı±ø˝fl¬± ’=À˘ fl¬«˜  fl¬øÌfl¬±¬ı˛ √õ∂À˚˛±À·¬ı˛

Ù¬À˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ ·≈Ì±·≈Ì ¬¬ı‘øX ¬Û±›˚˛±˚˛ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ¬ı˝≈·≈Ì ¬ı‘øX Œ¬ÛÀ˚˛ÀÂ√, Ù¬À˘

¤‡±ÀÚ ø¬ıøˆ¬iß ˙À¸…¬ı˛ ‰¬±¯∏ fl¬¬ı˛± ¸y¬¬ı ˝À˚˛ÀÂ√º

Œ¸‰¬ fl¬±À˚«¬ı˛ Ù¬À˘ ’ÀÚfl¬ ¸˜˚˛ Î¬◊¬ı«¬ı ˜‘øMfl¬±¬ı˛ ’¬ıÚ˚˛Ú ‚È¬±¬ı˛ Ù¬À˘ ’Ú≈¬ı«¬ı˛ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º Œ¸‰¬

Œ¸ø¬ıÓ¬ ’=À˘ øÚfl¬±ø˙ ¬ı…¬ıàÔ± ˆ¬±˘ Ú± ˝À˘ Œ¸À‰¬¬ı˛ ÊÀ˘¬ı˛ ¸Àe· ˜‘øMfl¬±¬ı˛ ˘¬ıÌ Ò≈À˚˛ ø·À˚˛ ÚœÀ‰¬¬ı˛

Œˆ¬Ã˜Ê˘Àfl¬ ¸˜‘X fl¬À¬ı˛º ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ˘¬ıÌ±q¡ Œˆ¬Ã˜Ê˘ ˜‘øMfl¬±¬ı˛ é≈˚^ øÂ√À^¬ı˛ ˜Ò… øÀ˚˛ Î¬◊¬ÛÀ¬ı˛ Î¬◊ÀÍ¬

’±À¸ ¤¬ı— Ê˘ ¬ı±©Ûœˆ”¬Ó¬ ˝À˚˛ ˜‘øMfl¬±¬ı˛ ˘¬ıÀÌ¬ı˛ d¬¬ı˛ ¸‘ø©Ü fl¬À¬ı˛, Ù¬À˘ ˜‘øMfl¬± flË¡˜±·Ó¬ ˘¬ıÌ±q¡ ˝À˚˛

¬ÛÀÎ¬ˇ ¤¬ı— fl‘¬ø¯∏fl¬±À˚«¬ı˛ ’Ú≈¬Û˚≈q¡ ˝˚˛, Œ˚˜Úñˆ¬±¬ı˛ÀÓ¬¬ı˛ ¬Û±?±¬ı ¬ı˛±ÀÊ…¬ı˛ Œ¸‰¬ Œ¸ø¬ıÓ¬ ø¬ıøˆ¬iß Î¬◊¬ı«¬ı˛

fl‘¬ø¯∏ˆ”¬ø˜¬ı˛ ˜‘øMfl¬± ˘¬ıÌ±q¡ ˝›˚˛±˚˛, fl‘¬ø¯∏fl¬±À˚«¬ı˛ ’Ú≈¬ÛÀ˚±·œ ˝À˚˛ Î¬◊ÀÍ¬øÂ√º

¬Û˙≈‰¬±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ¤fl¬øÀfl¬ Œ˚˜Ú ˜‘øMfl¬± é¬˚˛ ¬ı‘øX ¬Û±˚˛ ’¬Û¬ı˛øÀfl¬ ø¬ıøˆ¬iß ·¬ı±ø ¬Û˙≈¬ı˛ ø¬ıá¬± ˜±øÈ¬ÀÓ¬

¸—˚≈q¡ ˝À˚˛, ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX fl¬À¬ı˛º

(f)  ¸˜˚˛ :ñ(Time) ˜‘øMfl¬± ·Í¬Ú ¸˜À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬± ’±¬ı˝ø¬ıfl¬±¬ı˛ ¤¬ı— ˜‘øMfl¬±¬ı˛

√õ∂øÓ¬˜”øÓ«¬ ·Í¬Ú √õ∂øflË¡˚˛± (Soil profile development process) ¬Z±¬ı˛± ¸‘ø©Ü ˝˚˛º ¤˝◊ ≈˝◊ √õ∂øflË¡˚˛± ’øÓ¬

Òœ¬ı˛ ¶§ˆ¬±¬ıÓ¬˝◊ ˜‘øMfl¬±¬ı˛ √õ∂øÓ¬˜”øÓ«¬¬ı˛ ∆¬ıø˙©Ü…˚≈q¡ ¸•Û”Ì« ˜‘øMfl¬± √õ∂øÓ¬˜”øÓ«¬ ¸‘ø©Ü ˝˚˛º¬
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¬ı˝≈ ˙Ó¬ ¸˝¶⁄ ¤˜Úøfl¬ ˘é¬ ¬ı»¸¬ı˛ ÒÀ¬ı˛ ˜‘øMfl¬± ·Í¬Ú √õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜ ¬Ûø¬ı˛ÌÓ¬ øÚø«©Ü ∆¬ıø˙©Ü…˚≈q¡

˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º ˜‘øMfl¬± ·Í¬ÀÚ ¸˜À˚˛¬ı˛ Ó¬±¬ı˛Ó¬˜…› Œ‡± ˚±˚˛º ¸˜À˚˛¬ı˛ ¤¬ı˛”¬Û Ó¬±¬ı˛Ó¬˜… øÚˆ«¬¬ı˛ fl¬À¬ı˛

˜‘øMfl¬± ·Í¬ÀÚ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛fl¬±¬ı˛œ ’Ú…±Ú… øÚ˚˛Lafl¬ ˚Ô± Ê˘¬ı±˚˛≈, Êœ¬ı˜G¬˘, ˆ”¬-√õ∂fl‘¬øÓ¬, ˜”˘ ø˙˘±‡G¬

√õ∂ˆ‘¬øÓ¬¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl øflË¡˚˛±¬ı˛ Î¬◊¬ÛÀ¬ı˛º Î¬◊¯Æ∏ ’±^« Ê˘¬ı±˚˛≈¬ı˛ ¬ıÚˆ”¬ø˜ ’Ò≈…ø¯∏Ó¬ ’=À˘ ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛

^≈Ó¬Ó¬±¬ı˛ ¸Àe· ¸—‚øÈ¬Ó¬ ˝˚˛ ¬ıÀ˘ ˜‘øMfl¬± ·Í¬Ú› ^≈Ó¬Ó¬¬ı˛ ˝˚˛º Ú±øÓ¬ Î¬◊2‰¬, ¬ıKÒ≈¬ı˛ ˆ”¬ø˜ÀÓ¬ ’À¬Ûé¬±fl‘¬Ó¬

˜‘≈ Ï¬±À˘ ’•°Ò˜«œ Œ¬ıÀ˘ Œ±’“√±˙ ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú ^≈Ó ¸•Ûiß ˝˚˛º ˙≈©® ’=˘ ¬ı± ˙œÓ¬˘

Œ˜¬ı˛≈ ’=À˘ ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂øÓ¬˝Ó¬ ˝›˚˛±¬ı˛ ÊÚ… ˜‘øMfl¬± ·Í¬Ú ’øÓ¬ ÒœÀ¬ı˛ ‰¬˘ÀÓ¬

Ô±Àfl¬º ’Ú≈fl”¬˘ ’¬ıàÔ±˚˛ øÚø«©Ü ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü…˚≈q¡ ˜‘øMfl¬± ¸‘ø©Ü ˝ÀÓ¬ ¸˜˚˛ ˘±À· ˜±S ≈˝◊˙Ó¬ ¬ı¯∏«º

’¬Û¬ı˛øÀfl¬ √õ∂øÓ¬fl”¬˘ ’¬ıàÔ±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˜‘øMfl¬± ¸‘ø©Ü ˝ÀÓ¬ ¸˜˚˛ ˘±À· ˙Ó¬ ¸˝¶⁄ ¬ı»¸¬ı˛º ¸… ¬¸ø=Ó¬

é¬˚˛Ê±Ó¬ ¬Û±Ô« ŒÔÀfl¬ Œ˚, ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√ Ó¬±˝±¬ı˛ ¸≈øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü… Œ‡± ˚±˚˛ Ú± fl¬±¬ı˛Ì

¸˜À˚˛¬ı˛ ’ˆ¬±À¬ı Œ√õ∂±Ù¬±˝◊˘ ·Í¬√Ú √õ∂øflË¡˚˛± ¸•Û”Ì« ˝ÀÓ¬ ¬Û±À¬ı˛øÚº Úœ¬ı˛ ¬Z±¬ı˛± ¸ø=Ó¬ ¬Ûø˘ ¬ı± ø˝˜¬ı±À˝¬ı˛

¬Z±¬ı˛± ¬ı±ø˝Ó¬ Œ˜±À¬ı˛Ú ¬ı± Œ˘±À˚˛¸ ŒÔÀfl¬ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√ Œ¸·≈ø˘ÀÓ¬› ¸≈øÚø«©Ü Œfl¬±Ú ¬Ûø¬ı˛À˘‡

∆¬ıø˙©Ü… ·ÀÎ¬ˇ ›ÀÍ¬ Ú± fl¬±¬ı˛Ì Î¬◊˝±À¬ı˛ ¬¬ı˚˛¸ fl¬À˚˛fl¬ ˙Ó¬ ¬ı»¸¬ı˛ ˜±Sº

1.4 ¸±¬ı˛±—˙ :

˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q : √õ∂±fl‘¬øÓ¬fl¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¤fl¬øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±±Ú ¬˝˘ ˜‘øMfl¬±º ˜‘øMfl¬± ¬ı±d≈¬Ó¬ÀLa¬ı˛

Ò±¬ı˛fl¬ › ¬ı±˝fl¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¸¬ı«øÚ•ßd¬À¬ı˛ ¬ı˛À˚˛ÀÂ√ Î¬◊øæº ˜‘øMfl¬± Œ¸˝◊ Î¬◊øæÀ¬ı˛ ’±¬ı±¸àÔ˘º ˜‘øMfl¬±

¤fl¬øÈ¬ ’Ú…Ó¬˜ ¸•Ûº flË¡˜¬ıÒ«˜±Ú ÊÚ¸—‡…±¬ı˛ ’iß ¬ıÀ¶a¬ı˛ ¸—¶ú±Ú ’ÀÚfl¬±—À˙˝◊ ˜‘øMfl¬±¬ı˛ ¸≈á≈¬ ›

∆¬ı:±øÚfl¬¸•úÓ¬ ¬ı…¬ı˝±À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ ¤ÊÚ… √õ∂À˚˛±ÊÚ ˝˚˛  ˜‘øMfl¬± ¸•ÛÀfl«¬ ø¬ıøˆ¬iß :±Ú ¬ı±

Ó¬ÀÔ…¬ı˛º ˙¯∏… Î¬◊»¬Û±Ú ¬ı‘øX¬ı˛ √õ∂Ô˜ Œ¸±¬Û±Ú ˝˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øXº ¤ÊÚ… √õ∂À˚˛±ÊÚ ˝˚˛ ˜‘øMfl¬±¬ı˛

Î¬◊¬ı«¬ı˛Ó¬±¬ı‘øXfl¬±¬ı˛œ ø¬ıøˆ¬iß øÚ˚˛Lafl¬ ˚Ô± ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ, ·Í¬Ú, ’±^«Ó¬± √õ∂ˆ‘¬øÓ¬ Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì ¤¬ı—

¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±, ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì, Ú±˝◊À¬∏C±ÀÊÚ, Ù¬¸Ù¬¬ı˛±¸ ¬ÛÈ¬±˙ √õ∂ˆ‘¬øÓ¬ ˜≈‡… ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛

¬Ûø¬ı˛˜±Ì, ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± √õ∂ˆ‘¬øÓ¬ ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈Ì ¸•ÛÀfl«¬ ¸≈¶Û©Ü Ò±¬ı˛Ì±º Ó¬±Â√±Î¬ˇ± ˜‘øMfl¬±¬ı˛

Œ|Ìœø¬ıˆ¬±· ¸•ÛÀfl«¬› ø¬ıÀ˙¯∏ :±ÀÚ¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º

˜‘øMfl¬±¬ı˛ ¸—:± : øˆ¬. øˆ¬. Î¬fl≈¬‰¬±À˚˛Àˆ¬¬ı˛ ¸—:± ’Ú≈¸±À¬ı˛ ˜‘øMfl¬± ˝˘ ¤˜Ú ¤fl¬øÈ¬ ¬ıd≈¬ ˚± √õ∂fl‘¬øÓ¬ÀÓ¬

ø˙˘±d¬À¬ı˛¬ı˛ ’±¬ı˝ø¬ıfl¬±¬ı˛, Ê˘¬ı±˚˛≈, Êœ¬ıÚ˚±S±, ˆ”¬√õ∂fl‘¬øÓ¬ ¤¬ı— ˜±Ú≈À¯∏¬ı˛ Î¬◊»¬Û±Ú˙œ˘ fl¬˜«√õ∂Ì±˘œ¬ı˛ ÊøÈ˘

√õ∂ˆ¬±À¬ı ¶§±ˆ¬±ø¬ıfl¬ˆ¬±À¬ı ¬ı˝≈¬ı»¸¬ı˛ ÒÀ¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√¬¬ ¤¬ı— flË¡˜˙ ø¬ı¬ıøÓ«¬Ó¬ ˝À˚˛ÀÂ√º

˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú : ˜‘øMfl¬± ¤fl¬øÈ¬ øS˜±Ò…˚≈q¡ ¬Û±Ô« ø¬ıÀ˙¯∏º fl¬±¬ı˛Ì ˝◊˝± fl¬øÍ¬Ú, Ó¬¬ı˛˘ › ·…±¸œ˚˛

Î¬◊¬Û±±ÀÚ¬ı˛ ¸˜i§À˚˛ ·øÍ¬Ó¬º ˜‘øMfl¬±¬ı˛ fl¬øÍ¬Ú Î¬◊¬Û±±Ú ˝˘ ˝◊˝±¬ı˛ ‡øÚÊ › ∆Ê¬ı fl¬Ì±, ˜‘øMfl¬±¬ı˛ ¬ı±ø˘ fl¬±±
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› ¬Ûø˘ ‡øÚÊfl¬Ì±¬ı˛ ’ôL√·«Ó¬º ‡øÚÊ fl¬Ì±·≈ø˘ √õ∂±Ôø˜fl¬ ¤¬ı— ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ¤˝◊ ≈˝◊ˆ¬±À· ø¬ıˆ¬q¡º ¬ı±ø˘

fl¬Ì±, √õ∂±Ôø˜fl¬ ‡øÚÊ fl¬Ì±¬ı˛ ’ôL√ˆ≈¬«q¡º ˝◊˝±¬ı˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ‡øÚÊ fl¬Ì± ˝˘ fl¬±± fl¬Ì±º Ó¬±Â√±Î¬ˇ± ·Í¬Ú ø¬ı˝œÚ

Ò”ø˘ ¸‘˙… Œ˘Ã˝, ’…±˘≈ø˜øÚ˚˛±˜ › ø¸ø˘fl¬Ú  ’'±˝◊Î¬, fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ › ø¬ıøˆ¬iß ^¬ıÌœ˚˛ ˘¬ıÌ

˚Ô± fl¬…±˘ø˙˚˛±˜ ˜…±·ÀÚø˙˚˛±˜ √õ∂ˆ‘¬øÓ¬› ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ‡øÚÀÊ¬ı˛ ’ôL√ˆ≈¬«q¡º Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏

¬ÛÀ‰¬ ø·À˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¸‘ø©Ü ˝˚˛º ˜‘øMfl¬±¬ı˛ Ó¬¬ı˛˘ Î¬◊¬Û±±Ú ˝˘ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ˜‘øMfl¬±¬ı˛ Ê˘º ˜‘øMfl¬±¬ı˛

¬ı±˚˛≈ ˝˘ ˝◊˝±¬ı˛ ·…±¸œ˚˛ Î¬◊¬Û±±Úº

˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± : ˜‘øMfl¬±¬ı˛ Î¬◊»¬ÛøM¬ı˛ ¸Àe· ≈øÈ¬ √õ∂øflË¡˚˛± ›Ó¬À√õ∂±Ó¬ˆ¬±À¬ı ÊøÎ¬ˇÓ¬ ˚Ô±

(i) ’±¬ı˝ø¬ıfl¬±¬ı˛ › (ii) d¬¬ı˛±˚˛Ú ¬ÛXøÓ¬º

(i) ’±¬ı˝±›˚˛±˚˛ ø¬ıøˆ¬iß Î¬◊¬Û±±ÀÚ¬ı˛ √õ∂ˆ¬±À¬ı ø˙˘±¸˜”À˝¬ı˛ ø¬ı‰≈¬Ì«œfl¬¬ı˛Ì ¬ı± ¬ı˛±¸±˚˛øÚfl¬ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ flË¡˜˙

ø˙øÔ˘ ˝À˚˛ ˚±›˚˛±Àfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¬ıÀ˘º ˝◊˝±¬ı˛ Ù¬À˘ ø˙˘± flË¡˜˙ ø˙øÔ˘ › ¸”Ñ ¬Û±Ô« ¬ı± ˜‘øMfl¬±fl¬Ì±¬ı˛

¸‘ø©Ü fl¬À¬ı˛º ’±¬ı˝ø¬ıfl¬±¬ı˛ ˚±øLafl¬ ¬ı± ¬ı˛±¸±˚˛øÚfl¬¬ ≈˝◊ ¬ÛXøÓ¬ÀÓ¬ ¸—‚øÈ¬Ó¬ ˝˚˛ ¤¬ı— Î¬◊˝±¬ı˛± ˚Ô±flË¡À˜ ˚±øLafl¬

› ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ˚±øLafl¬ › ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ø¬ıøˆ¬iß ¬√õ∂øflË¡˚˛± ¸—‚øÈ¬Ó¬

˝ ˛̊º

(ii) ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ·Í¬Ú √õ∂øflË¡˚˛± : ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ’±¬ı˛ ¤fl¬øÈ¬ Î¬◊À~‡À˚±·… ¬ÛXøÓ¬

˝˘ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…˚≈q¡ ˜‘øMfl¬±d¬À¬ı˛¬ı˛ ¸‘ø©Üº  ˜‘øMfl¬±¬ı˛ ¬Û‘á¬d¬¬ı˛ ŒÔÀfl¬ ˜”˘ ø˙˘±‡G¬ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ Î¬◊˘•§

√õ∂àÔÀ2ÂÀfl¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ¬ıÀ˘ ¬Ûø¬ı˛ÌÓ¬ ˜‘øMfl¬±¬ı˛ √õ∂Ò±ÚÓ¬ ‰¬±¬ı˛øÈ¬ d¬¬ı˛ ˘é¬… fl¬¬ı˛± ˚±˚˛

˚Ô± O ¬ı± A0, A, B ¤¬ı— C d¬¬ı˛º O ¬ı± A0 d¬¬ı˛Àfl¬ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¸=˚˛d¬¬ı˛ ¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬º A

d¬¬ı˛Àfl¬ ¤…±˘≈øˆ¬˚˛±˘ d¬¬ı˛ ¬ıÀ˘ fl¬±¬ı˛Ì ¤˝◊ d¬¬ı˛ ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß Œ˜Ãø˘fl¬ ¬Û±Ô« ‰≈¬“˝◊À˚˛

¬ÛÎ¬ˇ± ÊÀ˘¬ı˛ ¸Àe· ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ı± B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º B d¬¬ı˛øÈ¬ ˝◊˘≈…øˆ¬˚˛±˘ d¬¬ı˛ ¬ıÀ˘ fl¬±¬ı˛Ì ¤˝◊

d¬À¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ Î¬◊¬Û±±Ú ¸ø=Ó¬ ˝˚˛º C d¬¬ı˛ ˜”˘ ø˙˘±‡G ¬Z±¬ı˛± ·øÍ¬Ó¬º Î¬◊q¡ d¬¬ı˛·≈ø˘¬ı˛

ø¬ıøˆ¬iß Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ ˚Ô± A00, A0, A1, A2, A3, B1, B2 › B3 d¬¬ı˛º

˜‘øMfl¬±¬ı˛ A0 d¬¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú › ‡øÚÊfl¬¬ı˛Ì √õ∂øflË¡˚˛±¬ı˛ ¸‘ø©Ü ˝˚˛º ‡øÚÊfl¬¬ı˛Ì √õ∂øflË¡˚˛±, ∆Ê¬ı ¬Û±Ô«

ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ fl¬±¬ı«ÚÎ¬±˝◊’'±˝◊Î¬, Ê˘, ’Ú…±Ú… ·…±¸ ¤¬ı— ‡øÚÀÊ¬ı˛ ¸‘ø©Ü ˝˚˛º ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±˚˛

ÊœÀ¬ı¬ı˛ Œ˝±¬ıÀ˙¯∏ Ú±˝◊À¬∏C±ÀÊÚ ¸˜‘X Œ√õ∂±øÈ¬Ú ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ fl¬±˘ ¬ı˛À„¬ı˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛º

A d¬À¬ı˛¬ı˛ ¸‘ø©Ü ˝˚˛ ’…±˘≈øˆ¬À˚˛˙±Ú (Eluviation) √õ∂øflË¡˚˛±˚˛º A d¬¬ı˛ ŒÔÀfl¬ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ‡øÚÊ

Î¬◊¬Û±±Ú ¬ı± ∆Ê¬ı ¬Û±Ô« ‰≈¬“˝◊À˚˛ ¬ÛÎ¬ˇ± ÊÀ˘¬ı˛ ¸Àe· ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ ÚœÀ‰¬¬ı˛ B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛ ¬ı± øÚfl¬±ø˙

¬ı…¬ıàÔ±¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ ŒÔÀfl¬ ¸•Û”Ì«¬ı˛”À¬Û ’¬ı¸±ø¬ı˛Ó¬ ˝˚˛º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ¬ıÀ˘º

˝◊˝± ≈˝◊øÈ¬ ˆ¬±À· ø¬ıˆ¬q¡ ˚Ô±ñ(a) ¬ı˛±¸±˚˛øÚfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú › (b) ˚±øLafl¬ ¤…±˘≈øˆ¬À˚˛˙±Úº ˚±øLafl¬
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¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ‰≈¬“˝◊À˚˛ ¬ÛÎ¬ˇ± ÊÀ˘¬ı˛ ¸Àe· fl¬±± ¬ı± ¬Ûø˘ fl¬Ì± ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ ˜±øÈ¬¬ı˛ ¢∂ÔÚ˚≈q¡

d¬À¬ı˛¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ¬ı˛±¸±˚˛øÚfl¬ ¤…±˘≈øˆ¬À˚˛˙±ÀÚ ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛± ÊÀ˘¬ı˛ ¸Àe· ø¬ıøˆ¬iß ‡øÚÊ ^¬ıœˆ”¬Ó¬

˝À˚˛ A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º

B d¬À¬ı˛¬ı˛ ¸‘ø©Ü ˝˚˛ ˝◊˘≈…øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±, ¤˝◊ √õ∂øflË¡˚˛± ˜‘øMfl¬±¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B

d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º Î¬◊¬Û’±^« Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ê˘¬ı±˚˛≈ÀÓ¬ B d¬À¬ı˛ fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÀÈ¬¬ı˛ ¸=˚˛ Œ‡± ˚±˚˛º

’±^« Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ B d¬À¬ı˛ ’…±˘≈ø˜øÚ˚˛±˜ › Œ˘Ã˝ ’'±˝◊Î¬ ¤¬ı—

ø˝Î¬◊˜±À¸¬ı˛ ¸=˚˛ Œ‡± ˚±˚˛ ¤·≈ø˘ ¸ø=Ó¬ ˝˚˛ ‹ d¬À¬ı˛ ˙øq¡ ø¬ÛG¬ ¬ı± ¬Û…±˘Ú ·Í¬Ú fl¬À¬ı˛º

˜‘øMfl¬± ¸‘ø©Ü¬ı˛ øÚ˚˛Lafl¬ : ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ øÚ˚˛Lafl¬ ˝˘ Ê˘¬ı±˚˛≈, Êœ¬ıÊ·» ˜”˘ ø˙˘±‡G, ˆ”¬ø˜¬ı˛”¬Û, ˜±Ú≈¯∏

› ¸˜ ˛̊º

(a) Ê˘¬ı±˚˛≈ : Ê˘¬ı±˚˛≈¬ı˛ √õ∂fl‘¬øÓ¬ ø¬ıÀ˙¯∏Ó¬ ¬ı‘ø©Ü¬Û±Ó¬ › Î¬◊¯Æ∏Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬À˜… ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬øÓ¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬

˝˚˛º Î¬◊¯Æ∏ ’±^« Ê˘¬ı±˚˛≈ÀÓ¬ ’•°Ò˜«œ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±. Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^« Ê˘¬ı±˚˛≈ÀÓ¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±

¤¬ı— Î¬◊¬Û’±^« Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ê˘¬ı±˚˛≈ÀÓ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±, ˙≈©® ˜¬ı˛≈ ’=À˘ é¬±¬ı˛Ò˜«œ ˘¬ıÌ±q¡ ¬ı± é¬±¬ı˛fl¬œ˚˛

˜‘øMfl¬± ¸‘ø©Ü ˝˚˛º Ê˘¬ı±˚˛≈¬ı˛ Ó¬±¬ı˛Ó¬˜… Œ˝Ó≈¬ ¤…±˘≈øˆ¬À˚˛˙±Ú › ˝◊˘≈…øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… ø¬ıøˆ¬iß

’=À˘ ¤˝◊¬ı˛”¬Û ø¬ıøˆ¬iß ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛º

(b) Êœ¬ıÊ·» : ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ › Êœ¬ı±Ì≈¬ı˛ Î¬◊¬Û¬ı˛ ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ’ÀÚfl¬±—À˙ øÚˆ«¬¬ı˛˙œ˘º

˜±øÈ¬ ∆Ê¬ı ¬Û±Ô« Ó¬Ô± ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¤˝◊√√ ≈√˝◊√√ Î¬◊¬Û±√ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ’¬ı˛Ì… ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛

Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ ˜±øÈ¬ÀÓ¬ ø˝√√Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ú Œ¬ı˙œ Ô±Àfl¬º Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ¬ıÚˆ”¬ø˜ ¬ı± ¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì…

’=À˘ ¬ÛÎ¬Ê˘ ˜‘øM√√fl¡±, √flË¡±z¬œ˚˛ ƒ¬ı˛Ì… ’=À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ¤¬ı— Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ’=À˘

‰¬±¬ı˛ÀÚ±ÀÊ√˜ ˜‘øM√√fl¡± ¸‘ø©Ü ˝˚˛º ’¬ı˛Ì… ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ ˜‘øMfl¬±˚˛  fl¬±¬ı«Ú › Ú±˝◊À¬∏C±ÀÊÚ

’Ú≈¬Û±Ó¬ Œ¬ı˙œ Ô±Àfl¬º Ó‘¬Ìˆ”¬ø˜ ’=À˘ ˜‘øMfl¬±¬ı˛ ’¬ı˛Ì… ’=À˘¬ı˛ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ PH Œ¬ı˙œ ˝˚˛º ˜±øÈ¬ÀÓ¬

Ú±˝◊À¬∏C±ÀÊÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ Œé¬ÀS Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± øÚÒ«±ø¬ı˛Ó¬ ˝˚˛º

(c) ˆ”¬-√õ∂fl‘¬øÓ¬ : Î¬◊2‰¬Ó¬±¬ı˛ ¬Û±Ô«fl¬… Œ˝Ó≈¬, ¬ı‘ø©Ü¬Û±Ó¬ › Î¬◊M±À¬Û¬ı˛ ¬Û±Ô«fl¬… ˝˚˛ ¬ıÀ˘ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±

› Î¬◊¯Æ∏Ó¬±¬ı˛ ¸•ÛÀfl«¬ ¬Û±Ô«fl¬… ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º ˆ”¬ø˜¬ı˛ Ï¬±À˘¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬˜…

˝˚˛º ¬ˆ”¬ø˜¬ı˛ ø¬ıøˆ¬iß Ï¬±À˘ ¤…±˘≈øˆ¬À˚˛˙±ÀÚ¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… PH ¤¬ı˛ › ¬Û±Ô«fl¬…  ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º Ó¬±Â√±Î¬ˇ±

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÀÌ› ¬Û±Ô«fl¬… Œ‡± ˚±˚˛º ¤fl¬˝◊ àÔ±ÀÚ ø¬ıøˆ¬iß Ï¬±À˘ øˆ¬iß √√õ∂fl‘¬øÓ¬¬ı˛ ˜‘øMfl¬±¬ı˛ ’¬ıàÔ±ÚÀfl¬

¸À˚˛˘ fl¬…±ÀÈ¬Ú± ¬ıÀ˘º

(d) ˜”˘ ø˙˘±‡G¬ : ˜”˘ ø˙˘±‡G¬ Ó¬Ô± ø˙˘± ˜±Ó‘¬fl¬± ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…Àfl¬

√õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ, ¬ı˛„ › ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ø˙˘±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˘±˘ ¬ıÀÌ«¬ı˛ àÔ≤˘

¢∂ÔÚ˚≈q¡ Œ¬ıÀ˘ ˜±øÈ¬¬ı˛ ¸‘ø©Ü ˝˚˛º ¢∂±Ú±˝◊È¬ ø˙˘± ŒÔÀfl¬ ’•°Ò˜«œ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü  ˝˚˛º
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(e) ¸˜˚˛ :ñœ‚« ¸˜À˚˛ ¶§fl¬œ˚˛ ∆¬ıø˙©Ü…˚≈q¡ ¬Ûø¬ı˛¬Û”Ì« ˜‘øMfl¬± ¬Ûø¬ı˛À˘‡ ¸‘ø©Ü ˝˚˛º ¶§ä ¸˜À˚˛ ˜‘øMfl¬±

d¬¬ı˛±˚˛Ú ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º

˜±Ú≈¯∏ : ˜±øÈ¬ÀÓ¬ ∆Ê¬ı › ¬ı˛±¸±˚˛øÚfl¬ ¸±¬ı˛ √õ∂À˚˛±·, Ê˘± Êø˜¬ı˛ ¬Û≈Ú¬ı˛≈X±¬ı˛, Êø˜ fl¬¯∏«Ì, ¬Û˙≈‰¬±¬ı˛Ì,

√õ∂ˆ‘¬øÓ¬ ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß øflË¡˚˛±fl¬˘±À¬Û¬ı˛ ˜±Ò…À˜ ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬øÓ¬ √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛º

1.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

A. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Úñ 10)

1. ˜‘øMfl¬± ¸‘ø©ÜÀÓ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ·≈¬ı˛≈Q ¬ıÌ«Ú± fl¬¬ı˛º

2. ø‰¬S ¸˝ ˜‘øMfl¬± Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡¬ı˛ ¬ıÌ«Ú± fl¬¬ı˛º

3. ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛À˘‡ ¬ı˘ÀÓ¬ øfl¬ ¬ı≈Á¬±˚˛∑ ˝◊˝±¬ı˛ ·Í¬Ú √õ∂Ì±˘œ ¬ıÌ«Ú± fl¬¬ı˛º

4. ˜‘øMfl¬±¬ı˛ ·Í¬Ú √õ∂Ì±˘œ øfl¬ˆ¬±À¬ı ø¬ıøˆ¬iß øÚ˚˛LaÀfl¬¬ı˛ ¬Z±¬ı˛± √√õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛∑

5. ˜‘øMfl¬± ·Í¬ÀÚ Ê˘¬ı±˚˛≈ › Êœ¬ıÊ·ÀÓ¬¬ı˛ √õ∂ˆ¬±¬ı ¬ıÌ«Ú± fl¡¬ı˛∑

6. ˜‘øMfl¬±¬ı˛ ·Í¬ÀÚ ˜”˘ ø˙˘±‡G¬, ˆ”¬-√õ∂fl‘¬øÓ¬ › ¸˜À˚˛¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡ fl¬¬ı˛º

B. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Úñ 4)

7. ˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q Î¬◊À~‡ fl¬¬ı˛º

8. ˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú øfl¬ øfl¬∑

9. ˜‘øMfl¬±¬ı˛ ’…±˘≈øˆ¬˚˛±˘ d¬¬ı˛·≈ø˘¬ı˛ ∆¬ıø˙À©Ü… Î¬◊À~‡ fl¬¬ı˛º

10. ˜‘øMfl¬± ·Í¬ÀÚ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡ fl¬¬ı˛º

11. ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ fl¬œˆ¬±À¬ı ˜‘øMfl¬± ·Í¬ÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

12. ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Œfl¬˘±¸ ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜ øfl¬ˆ¬±À¬ı ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ ¸—‚øÈ¬Ó¬ ˝˚˛∑

13. Î¬◊¯∏ÆÓ¬±¬ı˛ ˝ò±¸ ¬ı‘øXÊøÚÓ¬ fl¬±¬ı˛ÀÌ ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß ¬ÛXøÓ¬ ’±À˘±‰¬Ú± fl¬¬ı˛º

14. ’±^«ø¬ıÀù≠¯∏Ì ¬ı± ˝±˝◊ÀE±ø˘ø¸¸ ¬ı˘ÀÓ¬ øfl¬ ¬ı≈Á¬±˚˛∑

15. ˜‘øMfl¬±¬ı˛ ∆Ê¬ı d¬¬ı˛ øfl¬ ˆ¬±À¬ı ¸‘ø©Ü ˝˚˛∑

16. ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛∑

17. ˝◊˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ øfl¬ ¬ı≈Á¬±˚˛∑

18. ˜‘øMfl¬± ·Í¬ÀÚ Ê˘¬ı±˚˛≈¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡ fl¬¬ı˛º
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19. ¬ı‘ø©Ü¬Û±Ó¬ øfl¬ˆ¬±À¬ı ˜‘øMfl¬± ·Í¬ÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

20. ˜‘øMfl¬± ·Í¬ÀÚ Î¬◊¯∏ÆÓ¬±¬ı˛ √õ∂ˆ¬±¬ı øfl¬∑

21. ˜”˘ ø˙˘±‡À`¬ øfl¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

22. ˜”˘ ø˙˘±‡ÀG¬ øfl¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ¬ıÌ« › ¢∂ÔÚÀfl¬ øÚ˚˛LaÌ fl¬À¬ı˛∑

23. ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ øfl¬ˆ¬±À¬ı ˜‘øMfl¬± ·Í¬ÚÀfl¬ øÚ˚˛LaÌ fl¬À¬ı˛∑

24. ˜±Ú≈¯∏ øfl¬ˆ¬±À¬ı ˜‘øMfl¬± ¸‘ø©ÜÀfl¬ øÚ˚˛LaÌ fl¬À¬ı˛∑

25. ¸À˚˛˘ fl¬…±ÀÈ¬Ú± øfl¬ˆ¬±À¬ı ¸‘ø©Ü ˝˚˛∑

C. [√õ∂ÀÓ¬…fl¬ √õ∂Àùü¬ı˛ ˜±Úñ 2]

26. ’±¬ı˝ø˝fl¬±À¬ı˛¬ı˛ ¸—:± øÚÀ«˙ fl¬¬ı˛º

27. fl¬±À¬ı«ÀÚ˙Ú √õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ øfl¬ ¬ı≈Á¬±˚˛∑

28. Ê±¬ı˛Ì √õ∂øflË¡˚˛± øfl¬∑

29. ∆Ê¬ı ˚±øLafl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛ øfl¬∑

30. ˜‘øMfl¬±¬ı˛ A0 d¬À¬ı˛¬ı˛ ∆¬ıø˙©Ü… øfl¬∑

31. A2 d¬À¬ı˛¬ı˛ ∆¬ıø˙©Ü… Î¬◊À~‡ fl¬¬ı˛º

32. ˝◊˘≈øˆ¬À˚˛˙±Ú › ¤…±˘≈øˆ¬À˚˛˙±Ú ¬ı˘ÀÓ¬ øfl¬ ¬ı≈Á¬±˚˛∑

33. ˝±Î«¬ ¬Û…±Ú › fl¬—øflË¡˙±Ú øfl¬ˆ¬±À¬ı ¸‘ø©Ü ˝˚˛∑

34. ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ øÚ˚˛Lafl¬·≈ø˘ øfl¬ øfl¬∑

35. ˆ”¬ø˜¬ı˛ Ï¬±˘ øfl¬ˆ¬±À¬ı ˜‘øMfl¬± ·Í¬ÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

36. ¸À˚˛˘ fl¬…±ÀÈ¬Ú± øfl¬∑

1.6 Î¬◊M¬ı˛˜±˘±

A.

1. 1.3.4.1 ’—˙ 2. 1.3.4.2 ¤¬ı˛ I ’—˙

3. 1.3.4.2 ¤¬ı˛ II ’—˙ 4. 1.3.5 ’—˙

5. 1.3.5 ¤¬ı˛ (a) (b) ’—˙ 6. 1.3.5 ¤¬ı˛ (b), (d) (f) ’—˙
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B.

7. 1.3.1 ’—˙ 8. 1.3.3 ’—˙

9. 1.3.4 ¤¬ı˛ I ’ôL√·«Ó¬ (ii) ’—˙ 10. 1.3.4.1 ¤¬ı˛ (A) ’—˙

11. 1.3.4.1 ¤¬ı˛ B ’—˙ 11. 1.3.4.1 ¤¬ı˛ II ’—˙

13. 1.3.4.1 ¤¬ı˛ B ’—˙ ¤¬ı—1.3.4.2 ¤¬ı˛ I ¤¬ı— II ’—˙

14. 1.3.4.1 ¤¬ı˛ B(II) ’—˙ 15. 1.3.4.2 ¤¬ı˛ II ’—˙

16. 1.3.4.2 ¤¬ı˛ IIb ’—˙ 17. 1.3. 4.2 ¤¬ı˛ IIc

18. 1.3.5 ¤¬ı˛ a(ii) ’—˙ 19. 1.3.5 ¤¬ı˛ a (i) ’—˙

20. 1.3.5 ¤¬ı˛ a (ii) ’—˙ 21. 1.3.5 ¤¬ı˛ b(ii) (iii) ’—˙

22. 1.3.5 ¤¬ı˛ b(ii) (iii) ’—˙ 23. 1.3.5 ¤¬ı˛ c (ii) ’—˙

24. 1.3.5 ¤¬ı˛ (e) ’—˙ 25. 1.3.5 ¤¬ı˛ (d) ’—˙

C.

26. 1.3.4.1 ’—˙ 27. 1.3.4.1 ¤¬ı˛ B(I) ’—˙

28. 1.3.4.1 ¤¬ı˛ B(iv) ’—˙ 29. 1.3.4.1 ¤¬ı˛ C ’—˙

30. 1.3.4.2 ¤¬ı˛ I (i) ’—˙ 31. 1.3.4.2 ¤¬ı˛ II(c) ’—˙

32. 1.3.4.2 ¤¬ı˛ II (b) (c) 33. 1.3.4 ¤¬ı˛ II (c)

34. 1.3.5 ’—˙ 35. 1.3.5 ¤¬ı˛ d (ii) ’—˙

36. 1.3.5 (d) ¤¬ı˛ Œ˙¯∏ ’—˙
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¤fl¬fl¬ 2 qqqqq ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú
·Í¬Ú

2.1 √õ∂d¬±¬ıÚ±

2.2 Î¬◊ÀV˙…

2.3 Î¬◊»¬ÛøM ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±¬ı˛ ˜”˘ Œ|Ìœø¬ıˆ¬±· : ’±=ø˘fl¬, ’Ú±=ø˘fl¬ › ’ôL«√’±=ø˘fl¬ ˜‘øMfl¬±

2.3.1 ¬ÛÎ¬Ê˘ ˜‘øMfl¬±

2.3.2 ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±

2.3.3 ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±

2.4 ¸±¬ı˛±—˙

2.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

2.6 Î¬◊M¬ı˛̃ ±˘±

2.1 √õ∂d¬±¬ıÚ±

ø˙˘±d¬¬ı˛ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ ˚±øLafl¬ˆ¬±À¬ı ‰”¬Ì«ø¬ı‰”¬Ì« › ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±¬ı˛ flË¡˜˙ ø˙øÔ˘ ¬ı± ø¬ıÀ˚˛±øÊÓ¬

˝À˚˛ ¸”Ñ Œfl¬±˜˘ ˜‘øMfl¬± fl¬Ì± ¸‘ø©Ü ˝˚˛º ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ ¸Àe· ¸Àe· ¤…±˘≈øˆ¬À˚˛˙±Ú › ˝◊˘≈øˆ¬À˚˛˙±Ú

√õ∂øflË¡˚˛±˚˛ ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ø¬ıøˆ¬iß d¬¬ı˛ ¬ı± Œ√õ∂±Ù¬±˝◊˘ ¸‘ø©Ü ˝˚˛º ¸±˜ø¢∂fl¬ˆ¬±À¬ı ¤˝◊ ≈˝◊ √õ∂øflË¡˚˛±Àfl¬ ˜‘øMfl¬±

·Í¬Ú√ √õ∂øflË¡˚˛± ¬ıÀ˘º ˜‘øMfl¬± ·Í¬Ú ø¬ıøˆ¬iß øÚ˚˛Lafl¬ ˚Ô± Ê˘¬ı±˚˛≈, Êœ¬ıÊ·», ˜”˘ ø˙˘±‡G¬, ˆ”¬√õ∂fl‘¬øÓ¬, ¸˜˚˛

√õ∂ˆ‘¬øÓ¬¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º ¤¸•ÛÀfl«¬ ø¬ıd¬±ø¬ı˛Ó¬ ’±À˘±‰¬Ú± √õ∂Ô˜ ¤fl¬Àfl¬ fl¬¬ı˛± ˝À˚˛ÀÂ√º ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛

øÚ˚˛Lafl¬·≈ø˘¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·… ˝˘ Ê˘¬ı±˚˛≈, Êœ¬ıÊ·» ø¬ıÀ˙¯∏Ó¬ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ¤¬ı— ˜”˘

ø˙˘±‡G¬¬º ¤·≈ø˘ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ √õ∂Ó¬…é¬ øÚ˚˛Lafl¬ ¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ ˝˚˛º ˝◊˝±À¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± ·≈¬ı˛≈Q¬Û”Ì«

øÚ˚˛Lafl¬ ˝˘ Ê˘¬ı±˚˛≈º Œfl¬±Ú àÔ±ÀÚ¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ Ê˘¬ı±˚˛≈¬ı˛ ¬Z±¬ı˛±˝◊ øÚ˚˛øLaÓ¬ ˝˚˛º ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ √õ∂fl‘¬øÓ¬›

Ê˘¬ı±˚˛≈¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º ¤ÊÚ… Ê˘¬ı±˚˛≈ Œˆ¬À ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß ’=À˘ Œ√õ∂±Ù¬±˝◊˘ ·Í¬ÀÚ¬ı˛ ˜≈‡…

≈˝◊ √õ∂øflË¡˚˛± ¤…±˘≈øˆ¬À˚˛˙±Ú ˝◊˘≈øˆ¬À˚˛˙±Ú¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ ø¬ıøˆ¬iß ˝›˚˛±¬ı˛ øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü… ˚≈q¡ ¬Û‘Ôfl¬

¬Û‘Ôfl¬ ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛º ˜”˘ ø˙˘±‡G¬ ¬Û‘Ôfl¬ ˝À˘› ¤fl¬˝◊ Ê˘¬ı±˚˛≈ ’=À˘ øÚø«©Ü √õ∂fl‘¬øÓ¬¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü

˝˚˛ ¤¬ı— Î¬◊˝±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü…› øÚø«©Ü √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º øÚø«©Ü Ê˘¬ı±˚˛≈› ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ’=À˘

¸‘ø©Ü ¤¬ı˛”¬Û ˜‘øMfl¬±Àfl¬ ’±=ø˘fl¬ ˜‘øMfl¬± ¬ıÀ˘º
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2.2 Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ

l fl¬À˚˛fl¬øÈ¬ ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬¬ı˛ÀÓ¬ ¸é¬˜

˝À¬ıÚº

l øfl¬ˆ¬±À¬ı ¤Ò¬ı˛ÀÚ¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ¸‘ø©Ü ˝˚˛ Ó¬± ø¬ıÀù≠¯∏Ì fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ¬ÛÎ¬Ê˘, ‰¬±¬ı˛ÀÚ±ÀÊ˜ › ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü…, Œ√õ∂±Ù¬±˝◊˘ ·Í¬ÀÚ¬ı˛ ’Ú≈fl”¬˘

’¬ıàÔ±, ·Í¬Ú √õ∂øflË¡˚˛±, ¤À¬ı˛ ¬ı…¬ı˝±¬ı˛ñ¤˝◊¸¬ı ø¬ı¯∏˚˛ ¬ı≈øÁ¬À˚˛ øÀÓ¬ ¬Û±¬ı˛À¬ıÚº

2.3 ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú

Î¬◊»¬ÛøM ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±¬ı˛ √õ∂Ò±ÚÓ¬ øÓ¬ÚøÈ¬ ˜”˘ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛, ˚Ô±ñ(a) ’±=ø˘fl¬

(b) ’Ú±=ø˘fl¬ ¤¬ı— (c) ’ôL«√’±=ø˘fl¬º

(a) ’±=ø˘fl¬ (Zonal soil) ˜‘øMfl¬± : Œ˚ ˜‘øMfl¬± Î¬◊M˜ Ê˘øÚfl¬±ø˙˚≈q¡ àÔ±ÀÚ øÚø«©Ü Ê˘¬ı±˚˛≈

› ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ √õ∂ˆ¬±À¬ı œ‚«¸˜˚˛ ÒÀ¬ı˛ øÚø«©Ü ø˙˘±˜±Ó‘¬fl¬± (Parent rock) ŒÔÀfl¬ Î¬◊»¬Ûiß ˝À˚˛

‹ ø˙˘±d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊ ’¬ıàÔ±Ú fl¬À¬ı˛ Ó¬±˝±Àfl¬ ’±=ø˘fl¬ ˜‘øMfl¬± ¬ıÀ˘º ‰¬±¬ı˛ÀÚ±ÀÊ˜, ˘…±ÀÈ¬¬ı˛±˝◊È¬ › ¬ÛÎ¬Ê˘

¤˝◊¬ı˛”¬Û ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬©Ü Î¬◊±˝¬ı˛Ìº ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ ¸≈øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ Ô±Àfl¬ ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬©Ü

Î¬◊±˝¬ı˛Ìº ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ ¸≈øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ Ô±Àfl¬º

(b) ’Ú±=ø˘fl¬ ˜‘øMfl¬± (Azonal soil) : ˆ”¬¬Û‘Àá¬¬ı˛ Î¬◊¬Û¬ı˛ é¬˚˛fl¬±À˚«¬ı˛ ø¬ıøˆ¬iß ˜±Ò…˜ ˚Ô± Úœ, ø˝˜¬ı±˝

¬ı± ¬ı±Ó¬±À¸¬ı˛ ¬Z±¬ı˛± ¸ø=Ó¬ é¬˚˛Ê±Ó¬ ¬Û±Ô« ŒÔÀfl¬ Œ˚ ˜‘øMfl¬±¬ı˛ Î¬◊»¬ÛøM ˝˚˛ Ó¬±˝±Àfl¬ ’Ú±=ø˘fl¬ ˜‘øMfl¬±

¬ıÀ˘º ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊æ”Ó¬ ø˙˘±‡G¬ ¤ Œé¬ÀS Î¬◊»¸ ø˙˘±¬ı˛ àÔ˘ ŒÔÀfl¬ Î¬◊q¡ é¬˚˛fl¬±˚«fl¬±¬ı˛œ ˜±Ò…À˜

’Ú…àÔ±ÀÚ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º Úœ¬ı˛ ¬Z±¬ı˛± ¸ø=Ó¬ ¬Ûø˘ ŒÔÀfl¬ Î¬◊»¬Ûiß ¬Ûø˘ ˜‘øMfl¬± ¬ı± ¬ı±Ó¬±À¸¬ı˛ ¬Z±¬ı˛±

¸ø=Ó¬ ¸”Ñ ¬ı±ø˘ ŒÔÀfl¬ Î¬◊»¬Ûiß Œ˘±À˚˛¸ ˜‘øMfl¬± ¤˝◊ √õ∂fl¬±¬ı˛ ’Ú±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Î¬◊À~‡À˚±·… Î¬◊±˝¬ı˛Ìº

¤˝◊¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ Œfl¬±Ú ¸≈øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ ¬ı± ¬Ûø¬ı˛À˘‡ Œ‡± ˚±˚˛ Ú±º

(c) ’±ôL«√’±=ø˘fl¬ ˜‘øMfl¬± (Intrazonal soil) : Ê˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ √õ∂ˆ¬±¬ı ¬ı…Ó¬œÓ¬

ˆ”¬√õ∂fl‘¬øÓ¬ ¬ı± ˜”˘ ø˙˘±‡ÀG¬¬ı˛ √õ∂ˆ¬±À¬ı Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±˝±Àfl¬ ’ôL«√’±=ø˘fl¬ ˜‘øMfl¬± ¬ıÀ˘º ¬ıKÒ

Ê˘±ˆ”¬ø˜ÀÓ¬, ˜¬ı˛≈ ’=À˘¬ı˛ õ≠±˚˛± ˝òÀ ’Ô¬ı± ‰≈¬Ú±¬Û±Ô¬ı˛ ’=À˘ ¤ √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛º øÚø«©Ü Ê˘¬ı±˚˛≈

¬ı± ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ √õ∂ˆ¬±¬ı Ú± Ô±fl¬À˘› ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ ¸≈øÚø«©Ü Œ√õ∂±Ù¬±˝◊˘ ·ÀÎ¬ˇ Î¬◊Í¬ÀÓ¬ Œ‡± ˚±˚˛º
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ø¬ÛÈ¬ ˜‘øMfl¬± (Peat soil), Ê˘±ˆ”¬ø˜¬ı˛ ˜±øÈ¬ (Bog soil) ¬ı± ˘¬ıÌ±q¡ › é¬±¬ı˛fl¬œ˚˛ ˜‘øMfl¬± ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛

Î¬◊±˝¬ı˛Ìº

øÚø«©Ü Ê˘¬ı±˚˛≈ ’=À˘ ¸≈øÚø«©Ü Î¬◊øæÀ¬ı˛ √õ∂ˆ¬±À¬ı ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ

˝˚˛ ¬ıÀ˘ ø¬ıøˆ¬iß Ê˘¬ı±˚˛≈ ’=À˘ øˆ¬iß √õ∂fl‘¬øÓ¬¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü… ·ÀÎ¬ˇ ›ÀÍ¬º fl¬±¬ı˛Ì Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú

√õ∂øflË¡˚˛± ’Ô«±» ¤…±˘≈øˆ¬À˚˛˙±Ú › ˝◊˘≈…øˆ¬À˚˛˙±ÀÚ¬ı˛ √õ∂fl‘¬øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ Ê˘¬ı±˚˛≈¬ı˛ › ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛

∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛º fl¬À˚˛fl¬øÈ¬ ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛± øÚÀ•ß ’±À˘±ø‰¬Ó¬ ˝˚˛º

2.3.1 ¬ÛÎ¬Ê˘ ˜‘øMfl¬±

¸—:± ¬ÛÎ¬Ê˘ ˙søÈ¬ ¬ı˛≈˙ ¬Ûø¬ı˛ˆ¬±¯∏± ëŒÊ±˘±í (zola) ˙søÈ¬ ŒÔÀfl¬ Î¬◊»¬ÛøM ˝À˚˛ÀÂ√ ˚±¬ı˛ ’Ô« Â√±˝◊

¬ı± Ò”¸¬ı˛ ¬ıÌ«º Œ¸˝◊ ’ÀÔ« ¬ÛÎ¬Ê˘ ˝˘ ¤˜Ú ¤fl¬ √õ∂fl¬±À¬ı˛¬ı˛ ˜‘øMfl¬± ˚±¬ı˛ A2 d¬À¬ı˛¬ı˛ ¬ıÌ« Ò”¸¬ı˛ ¬ı± Â√±˝◊º

¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ø¬ıÚ…±¸ ¬ı± ’¬ıàÔ±Ú (Location) : ¤√õ∂fl¬±¬ı˛ ˜‘øMfl¬± ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈

’Ò≈…ø¯∏Ó¬ ¸¬ı˛˘¬ı·œ«˚˛ ¬ı± Ó¬±˝◊·± ¬ıÚˆ”¬ø˜ ’=À˘ Œ‡± ˚±˚˛º ¤˝◊ ’=˘øÈ¬ Î¬◊M¬ı˛ Œ·±˘±ÀÒ« 50º Î¬◊– ’é¬±—˙

ŒÔÀfl¬ 70º Î¬◊M¬ı˛ ’é¬±—˙ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬º Î¬◊M¬ı˛ ’±À˜ø¬ı˛fl¬± › ˝◊Î¬◊À¬ı˛ø˙˚˛±¬ı˛ ø¬ıd¬œÌ« Î¬◊M¬ı˛ ’—À˙ ¤˝◊ √õ∂fl¬±¬ı˛

˜‘øMfl¬± Œ‡± ˚±˚˛º Î¬◊M¬ı˛ ’±À˜ø¬ı˛fl¬± ¤˝◊ ’=˘øÈ¬ √õ∂˙±ôL√ ˜˝±¸±·À¬ı˛¬ı˛ Ó¬œ¬ı˛ˆ”¬ø˜ ŒÔÀfl¬ ’˘±¶®±› fl¬±Ú±Î¬±¬ı˛

˜Ò…øÀ˚˛ Œ¸KÈ¬ ˘À¬ı˛k Úœ¬ı˛ Œ˜±˝Ú± › øÚÎ¬◊Ù¬±˝◊`¬˘…±k ¬Û˚«ôL√ ø¬ıd¬‘Ó¬º ˝◊Î¬◊À¬ı˛ø˙˚˛± ˜˝±ÀÀ˙¬ı˛ ¤˝◊ ’=˘

¶®…±À`¬ÀÚøˆ¬˚˛±¬ı˛ Î¬◊2‰¬ˆ”¬ø˜, ¸≈˝◊ÀÎ¬Ú, øÙ¬Ú˘…±`¬ ¤¬ı— ¬Û”¬ı«Ó¬Ú Œ¸±øˆ¬À˚˛Ó¬ ˝◊Î¬◊øÚ˚˛ÀÚ¬ı˛ ˜Ò…øÀ˚˛ √õ∂˙±ôL√

˜˝±¸±·À¬ı˛¬ı˛ Ó¬œ¬ı˛¬ıÓ¬œ« ’=˘ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬º øé¬Ì Œ·±˘±ÀÒ«¬ı˛ Œfl¬¬ı˘˜±S øÚÎ¬◊øÊ˘…±À`¬ ¤√õ∂fl¬±¬ı˛ ˜‘øMfl¬±

Œ‡± ˚±˚˛º flË¡±ôL√œ˚˛ ¬ı± Î¬◊¬ÛflË¡±ôL√œ˚˛ ’=À˘¬ı˛ ¸≈Î¬◊2‰¬ ¬Û¬ı«ÀÓ¬› ¤¬ı˛”¬Û ˜‘øMfl¬± ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º

¬ÛÎ¬Ê˘ ˜‘øMfl¬± ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ı˙ : ¤¬ı˛”¬Û ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ¸¬ı«±À¬Ûé¬± ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ Ú±øÓ¬˙œÀÓ¬±¯∏Æ

’±^« Ê˘¬ı±˚˛≈º √õ∂‡…±Ó¬ ˜‘øMfl¬± ø¬ı:±Úœ ø¢≠fl“¬±¬ı˛ (Glinka) ˜Ó¬±Ú≈¸±À¬ı˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ÊÚ… 500-

700 ø˜ø˘ø˜È¬±¬ı˛ ¬ı‘ø©Ü¬Û±Ó¬ ¤¬ı— ¬ı±»¸ø¬ı˛fl¬ ·Î¬ˇ Î¬◊¯∏ÆÓ¬± 3.6º Œ¸: ˝›˚˛± √õ∂À˚˛±ÊÚº ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’±øÒfl¬…

› Î¬◊¯∏ÆÓ¬±¬ı˛ ¶§äÓ¬±¬ı˛ ÊÚ… ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ fl¬±˚«fl¬±ø¬ı˛Ó¬± ¬ı˝≈·≈Ì ¬ı‘øX ¬Û±˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ ¤…±˘≈øˆ¬À˚˛˙Ú ›

˝◊˘≈…øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±¬ı˛ √õ∂·±Ï¬ˇÓ¬± ¬ı˝≈·≈Ì ¬ı‘øX ¬Û±˚˛º ¢∂œÀÉ¬ı˛ Î¬◊¯∏ÆÓ¬± ¶§ä › ˙œÀÓ¬¬ı˛ Ó¬œ¬ıËÓ¬± Œ¬ı˙œ ˝›˚˛±¬ı˛

˜‘øMfl¬±˚˛ ¸—˚≈q¡ ∆Ê¬ı ¬Û±Ô« ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± Œ¸¬ı˛”¬Û ^≈Ó¬ Œ√õ∂ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ù¬À˘ ˜‘øMfl¬±¬ı˛ ∆Ê¬ı

Aº d¬À¬ı˛ ø˝Î¬◊˜±¸ (Raw humus) ¸ø=Ó¬ ˝˚˛º 10º Œ¸¬ı˛ ¬ı±»¸ø¬ı˛fl¬ ·Î¬ˇ Ó¬±¬Û˚≈q¡ ’=À˘› ¬ÛÎ¬Ê˘

˜‘øMfl¬± ¸‘ø©Ü ˝ÀÓ¬ Œ‡± ˚±˚˛º ¤¬ı˛”¬Û Ó¬±¬Û˚≈q¡ ’=À˘¬ı˛ Î¬◊2‰¬ˆ”¬ø˜ÀÓ¬ Î¬◊¯∏ÆÓ¬± fl¬˜ ˝›˚˛±˚˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±

·ÀÎ¬ˇ Î¬◊Í¬±¬ı˛ ’Ú≈fl”¬˘ Ó¬±¬Û › ¬ı‘ø©Ü¬Û±Ó¬ ˘é¬… fl¬¬ı˛± ˚±˚˛º ¤ÊÚ… flË¡±ôL√œ˚˛ ’=À˘¬ı˛ ¸≈Î¬◊2‰¬ ¬Û¬ı«ÀÓ¬ ˜‘øMfl¬±¬ı˛

¸‘ø©Ü ˝À˚˛ÀÂ√º
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¬ÛÎ¬Ê˘ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ø¬ZÓ¬œ˚˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ ¸¬ı˛˘¬ı·œ«˚˛ ¬ıÚˆ”¬ø˜¬ı˛ ’¬ıàÔ±Úº ¬Û±˝◊Ú, Ù¬±¬ı˛,

˘±‰«¬ √õ∂ˆ‘¬øÓ¬ ¸¬ı˛˘¬ı·œ«˚˛ ¬ı‘é¬ ’•°Ò˜œ« ˜‘øMfl¬±˚˛ ˆ¬±˘ Êiú±˚˛º ¤ÊÚ… ¤˝◊ ¸˜d¬ ¬ı‘Àé¬¬ı˛ ¬Û±Ó¬±, fl¬±G¬¬ ˙±‡±√

õ∂˙±‡±˚˛ ∆Ê¬ı ’…±ø¸Î¬ Œ˚ÃÀ·¬ı˛ √õ∂±Ò±Ú… Ô±Àfl¬º ‹ ¸˜d¬ Î¬◊øæÀ¬ı˛ ∆Ê¬ı ’—˙ Â√S±Àfl¬¬ı˛ ¬¬Z±¬ı˛± ø¬ıÀ˚˛±øÊÓ¬

¬ı± ¬ÛÀ‰¬ ˚±›˚˛±¬ı˛ ¸˜˚˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ∆Ê¬ı ’…±ø¸Î¬ øÚ·«Ó¬ ˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ ’•°Ó¬± ¬ı‘øX ¬Û±˚˛

› ’•°Ò˜œ« Ê˘ø¬ıÀù≠¯∏Ì ’øÒfl¬ fl¬±˚«fl¬¬ı˛œ ˝˚˛º ¤¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛± ˜‘øMfl¬±¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ ø¸ø˘fl¬±

¬ı…Ó¬œÓ¬ ¸˜d¬ √õ∂fl¬±¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ¬ı± é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô«  ¤¬ı— ∆Ê¬ı ¬Û±Ô« àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B d¬À¬ı˛

Ê˜± ˝ ˛̊º

¬ÛÎ¬Ê˘ ˜‘øMfl¬± ·Í¬ÀÚ Ó‘¬Ó¬œ˚˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ ˜”˘ ø˙˘± ‡ÀG¬¬ı˛ (Parent material) √õ∂fl‘¬øÓ¬º

˚ø› ¬ÛÎ¬Ê˘ ˜‘øMfl¬± Œ˚ Œfl¬±Ú √õ∂fl¬±¬ı˛ ˜”˘ ø˙˘±‡G¬ ŒÔÀfl¬ ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛ Ó¬Ô±ø¬Û ¬ÛÎ¬Ê˘ ˜‘øMfl¬±

·ÀÎ¬ˇ ›Í¬±¬ı˛ √õ∂·±Ï¬ˇÓ¬± (Degree of development) øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜”˘ ø˙˘±‡ÀG¬¬¬ı˛ Î¬◊¬Û¬ı˛º ˜”˘ ø˙˘±‡ÀG¬¬¬ı˛

¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ø¬ıÀ˙¯∏ fl¬À¬ı˛ ˝◊˝±¬ı˛ ˜ÀÒ… é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ∆¬ıø˙©Ü… ø¬ıÀ˙¯∏ fl¬À¬ı˛ ˝◊˝±¬ı˛

Î¬◊¬Û±±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ Î¬◊»¬ÛøMÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º Œ˚ ¸˜d¬ ˜”˘ø˙˘±‡ÀG¬¬ é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú

¸¬ı«±À¬Ûé¬± fl¬˜ Ô±Àfl¬ Œfl¬¬ı˘˜±S Œ¸˝◊ ¸˜d¬ Œé¬ÀS ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¸≈·Í¬Ú ¸y√√¬ı ˝˚˛º ˜”˘ ø˙˘±‡ÀG¬¬

é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú fl¬˜ Ô±fl¬À˘ ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛ ˜±øÈ¬ÀÓ¬ ’…±ø¸ÀÎ¬¬ı˛ ˜±S± ¬ı‘øX ˝˚˛º ˜”˘ø˙˘±‡ÀG¬¬¬ı˛

√õ∂Ô±·Ó¬ ∆¬ıø˙©Ü…› ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ·Í¬ÀÚ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º ˜”˘ø˙˘±‡G¬¬ àÔ±Ú ¢∂ÔÚ˚≈q¡ ˝À˘ Œ˚

˜‘øMfl¬± ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ ¢∂ÔÚ› ˝˘ àÔ≤˘º ¤¬ı˛”¬Û ¢∂ÔÚ ˚≈q¡ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™·≈ø˘ ¬ı‘˝±fl¬±¬ı˛ ˝›˚˛±˚˛ ˜±øÈ¬¬ı˛

˜ÀÒ… ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± ¬ı‘øX ¬Û±˚˛ ¤¬ı— Ó¬±¬ı˛ Ù¬À˘ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ’ÀÚfl¬ √õ∂·±Ï¬ˇ ˝˚˛º Œ˚ ¸˜d¬

àÔ±ÀÚ ˜”˘ ø˙˘±‡G¬¬ Œfl¬±˚˛±È«¬Ê ¸˜‘X Œ¬ıÀ˘¬Û±Ô¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Œ¸˝◊ ¸˜d¬ àÔ±ÀÚ ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ˆ¬±˘ˆ¬±À¬ı

¸‘ø©Ü ˝˚˛º ¤˝◊¬ı˛”¬Û ø˙˘±¬ı˛ é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú fl¬˜ Ô±Àfl¬ ¤¬ı— ˜‘øMfl¬±¬ı˛ ¬ı±˘≈fl¬±fl¬Ì±¬ı˛ √õ∂±Ò±Ú… Ô±Àfl¬º ¤˝◊

≈˝◊ fl¬±¬ı˛ÀÌ ˜±øÈ¬ÀÓ¬ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì › ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± ≈˝◊-˝◊ ¬ı‘øX ¬Û±˚˛º Ù¬À˘ ˜‘øMfl¬±˚˛ ’…±ø¸Î¬

Ò˜œ« ŒÒÃÓ¬ √õ∂øflË¡˚˛± √õ∂±Ò±Ú…˘±ˆ¬ fl¬À¬ı˛º Œfl¬±Ú  àÔ±ÀÚ¬ı˛ Ê˘¬ı±˚˛≈ Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’±^«√õ∂fl‘¬øÓ¬¬ı˛ ˝À˘›

˜”˘ø˙˘±‡À`¬¬ı˛ √õ∂øÓ¬fl”¬˘Ó¬±¬ı˛ ÊÚ… ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ Î¬◊æ¬ı ˝˚˛ Ú±º ¤ÊÚ… ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈˚≈q¡

˝◊—˘…±À`¬¬ı˛ øé¬Ì√õ∂±ÀôL√ ’•°Ò˜œ« Œfl¬±˚˛±È«¬Ê ˚≈q¡ Œ¬ıÀ˘¬Û±ÔÀ¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ¸‘ø©Ü ˝À˘› ¤fl¬˝◊

Ê˘¬ı±˚˛≈ ’=À˘ é¬±¬ı˛Ò˜œ« ’±À¢ü˚˛ø˙˘±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’Ú…√õ∂fl‘¬øÓ¬¬ı˛ ˜‘øMfl¬± ¸‘ø©Ü ˝À˚˛ÀÂ√º ¬ÛÎ¬ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ ˜”˘

ø˙˘±‡ÀG¬¬ı˛ ¤¬ı˛”¬Û √õ∂ˆ¬±À¬ı¬ı˛ ÊÚ… ˝◊˝±¬ı˛ ø¬ıÚ…±¸ √õ∂fl‘¬øÓ¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı ˆ”¬Ó¬±øM3fl¬ ·Í¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ¬ıÌ«Ú± : ¬¬Ûø¬ı˛ÌÓ¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝˘ ˝◊˝±¬ı˛ ˜ÀÒ… ¸˜d¬

d¬À¬ı˛¬ı˛ ’¬ıàÔ±Úº ¬ÛÎ¬Ê˘ ˜‘øMfl¬±˚˛ øÚ•ßø˘ø‡Ó¬ d¬¬ı˛·≈ø˘ Œ‡± ˚±˚˛º

A0 d¬¬ı˛ : 0.5 ◊̋ø= 2.5 ˝◊ø= ·ˆ¬œ¬ı˛Ó¬± ˚≈q¡ ¤˝◊ d¬¬ı˛øÈ¬ ’±—ø˙fl¬ˆ¬±À¬ı ¬ÛÀ‰¬ ˚±›˚˛± ¤¬ı— Ú± ¬ÛÀ‰¬

˚±›˚˛± Î¬◊øæÀ¬ı˛ ¬Û±Ó¬± fl¬±G¬¬ ˙±‡± √õ∂˙±‡±, ˜¸, Ù¬±Ì« ¤¬ı— ’Ú…±Ú… ¬ı˝≈Ê±Ó¬œ˚˛ Ó‘¬Ì øÚÀ˚˛ ·øÍ¬Ó¬º ’¬ı˛Ì…
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’=À˘ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Ê?±À˘¬ı˛ ¤¬ı˛”¬Û ’±2Â±ÚÀfl¬ Î¬±Ù¬ (Duff) ¬ı± ˜”˘ (Mull) Ú±À˜ ’ø¬ıø˝Ó¬ fl¬¬ı˛±

˝˚˛º ¸¬ı˛˘¬ı·œ«˚˛ ’¬ı˛Ì… ’=À˘ ¤¬ı˛”¬Û d¬¬ı˛ Î¬±Ù¬ ¤¬ı— ˙q¡ fl¬±ÀÍ¬¬ı˛ ’¬ı˛Ì… (Hard wood trees) ’=À˘

˝◊˝± ˜”˘ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º A0 d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’•°√õ∂fl‘¬øÓ¬¬ı˛º ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ¬Ûø¬ı˛ÌÓ¬

¬Û˚«±À˚˛ ¤˝◊ d¬¬ı˛ Œ¬ı˙œ ˜±S±˚˛ ’•° √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º ’•°Ó¬±¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Ò±Ó≈¬·Ó¬ ∆¬ıø‰¬S…› Œ‡± ˚±˚˛º

˙œÀÓ¬¬ı˛ Œ˙À¯∏¬ı˛ øÀfl¬ ¤¬ı— ¬ı¸ÀôL√¬ı˛ ¬Û¬ı˛ ¤˝◊ d¬À¬ı˛¬ı˛ ’•°Ó¬± ˝˚˛ ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ¤¬ı— ˙¬ı˛»fl¬±À˘ ¸¬ı«±À¬Ûé¬±

fl¬˜º

A1 d¬¬ı˛ ¤˝◊ d¬¬ı˛ 6-8 ˝◊ø= ¬Û≈¬ı˛≈º ¤˝◊ d¬¬ı˛ ¬ÛÀ‰¬ ˚±›˚˛± ∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸ ¸˜‘X ¤¬ı— Ò”¸¬ı˛

ŒÔÀfl¬ ¬ı±±ø˜ ¬ı˛À„¬ı˛º ¤˝◊ d¬À¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ·ˆ¬œ¬ı˛Ó¬± ¬ı‘øX¬ı˛ ¸Àe· ¸Àe· ˝ò±¸ ¬Û±˚˛º ¤˝◊

d¬À¬ı˛ Œfl¬±Ú øÚø«©Ü Ò¬ı˛ÀÚ¬ı˛ ·Í¬Ú ·ÀÎ¬ˇ ›ÀÍ¬ Ú±º

A2 d¬¬ı˛ : ¤˝◊ d¬À¬ı˛ ·ˆ¬œ¬ı˛Ó¬± 6-8 ◊̋ø=º A1 d¬¬ı˛ ’À¬Ûé¬± ¤¬ı˛ ¬ı˛„ ˝±{®±º ¬Ûø¬ı˛ÌÓ¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±˚˛

¤˝◊ d¬À¬ı˛¬ı˛ ¬ı˛„ Ò”¸¬ı˛ ¬ı± Â√±˝◊ ¬ı˛À„¬ı˛º Œfl¬±Ú Œfl¬±Ú Œé¬ÀS ¬ı˛„ ¸±± ŒÏ¬Î¬◊ Ú˚˛º ¤˝◊ d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ˜‘øMfl¬±¬ı˛

¢∂ÔÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º d¬”¬Û ¢∂ÔÚ ˚≈q¡ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ A d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ fl¬±¬ı˛Ì

¤Àé¬ÀS ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ’ÀÚfl¬ ·ˆ¬œ¬ı˛Ó¬± ¬Û˚«ôL√ fl¬±˚«fl¬¬ı˛œ ˝˚˛º Œ˚ ¸˜d¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ¸•Û”Ì«¬ı˛”À¬Û

ø¬ıfl¬±˙˘±ˆ¬ fl¬À¬ı˛øÚ Œ¸·≈ø˘¬ı˛ A2 d¬À¬ı˛¬ı˛ Ò”¸¬ı˛ ¬ı˛„ ¬ı± Â√±˝◊ ¬ı˛„ ¬Ûø¬ı˛ÌÓ¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ Ú…±˚˛ ¸≈¶Û©Ü

Ú˚˛º

B1 d¬¬ı˛ : ¤˝◊ d¬¬ı˛ 6-10 ˝◊ø= ¬Û≈¬ı˛≈º A d¬¬ı˛ Œ·±á¬œ ’À¬Ûé¬± ¤˝◊ d¬À¬ı˛¬ı˛ ¢∂ÔÚ ¸”Ñ √õ∂fl‘¬øÓ¬¬ı˛º ¤¬ı˛

¬ı˛„ ¬ı±±ø˜ ¬ı± ·±Ï¬ˇ ¬ı±±ø˜ ’Ô¬ı± ˘±˘À‰¬ ¬ı±±ø˜, ¤˝◊ d¬À¬ı˛ ˜±ÀÁ¬ ˜±ÀÁ¬ ·±Ï¬ˇ ¬ı±±ø˜ ø˝Î¬◊˜±À¸¬ı˛ øÂ√ÀÈ¬

Œ‡± ˚± ˛̊º

B2 d¬¬ı˛ : ¤˝◊ d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± 6-8 ˝◊ø=º ¤¬ı˛ ¬ı˛„ ¬ı±±ø˜ ¬ı± ·±Ï¬ˇ ˘±˘À‰¬ ¬ı±±ø˜º ¤˝◊ d¬À¬ı˛¬ı˛

ÚœÀ‰¬¬ı˛ øÀfl¬ ¢∂ÔÚ ’À¬Ûé¬±fl‘¬Ó¬ àÔ≤˘ √õ∂fl‘¬øÓ¬¬ı˛ ¤˝◊ d¬À¬ı˛¬ı˛ Î¬◊¬Û±±Ú·≈ø˘ ‘Ï¬ˇ › ¸—¬ıXº ø˝Î¬◊˜±¸ › Œ¸¸ƒøfl¬Î¬◊

’'±˝◊Î¬ (R2O3) ¤˝◊ d¬À¬ı˛¬ı˛ √õ∂Ò±Ú ¬¸ø=Ó¬ Î¬◊¬Û±±Ú B2 d¬À¬ı˛¬ı˛ ‹ ≈˝◊ ¬Û±ÀÔ«¬ı˛ ¸=À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM

fl¬À¬ı˛˝◊ ¬ÛÎ¬Ê˘Àfl¬ ≈-ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛, ˚Ô±ñ ø˝Î¬◊˜±¸ ¬ÛÎ¬Ê˘ › ’±˚˛¬ı˛Ú ¬ÛÎ¬Ê˘º ø˝Î¬◊˜±¸ ¬ÛÎ¬Ê˘

˜‘øMfl¬±¬ı˛ B2 d¬À¬ı˛ ’±˚˛¬ı˛Ú ’'±˝◊Î¬ › ø˝Î¬◊˜±¸ ¸ø=Ó¬ ˝˚˛º ’±˚˛¬ı˛Ú ¬ÛÎ¬ÊÀ˘¬ı˛ B2 d¬À¬ı˛ Œfl¬¬ı˘˜±S

’±˚˛¬ı˛Ú ’'±˝◊Î¬ ¸ø=Ó¬ ˝˚˛º B2 d¬À¬ı˛ ø˝Î¬◊˜±¸ › ’±˚˛¬ı˛Ú ’'±˝◊Î¬ ¸=À˚˛¬ı˛ Ù¬À˘ ‹ Î¬◊¬Û±±Ú·≈ø˘

fl¬«˜ fl¬øÌfl¬±¬ı˛ ¸Àe· ‘Ï¬ˇˆ¬±À¬ı ¸—¬ıX ˝˚˛ ¤¬ı— ø¬ÛG¬ ·Í¬Ú fl¬À¬ı˛ ˚±˝±Àfl¬ ’È¬øàÈ¬Ú (Ortstein) ¬ıÀ˘º

’±¬ı±¬ı˛ fl¬‡Ú› ¬Û±ÔÀ¬ı˛¬ı˛ Ú…±˚˛ ˙q¡ ’±d¬¬ı˛Ì ¸‘ø©Ü ˝˚˛ ˚±˝±Àfl¬ ˝±Î«¬ ¬Û…±Ú (Hardpan) ¬ıÀ˘º

C d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ ˜”˘ ø˙˘±‡G¬¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º

Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú ¬ÛXøÓ¬ (Mechanism) : Œ˚ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±
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¸‘ø©Ü ˝˚˛ Ó¬±Àfl¬ ¬ÛÎ¬Ê˘±˝◊ÀÊ˙±Ú (Podsolization) ¬ıÀ˘ ¤˝◊ ¬ÛXøÓ¬¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… A d¬¬ı˛ ŒÔÀfl¬

flË¡˜±i§À˚˛ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’±øÒfl¬…À˝Ó≈¬ ’øÓ¬˜±S±˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ø¬ıøˆ¬iß é¬±¬ı˛fl¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ’¬Û¸±¬ı˛Ì ¤¬ı—

A0 › A1 d¬À¬ı˛ ’•°Ò˜œ« ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¸‘ø©Üº ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ’=À˘ ¬ı‘ø©Ü¬Û±Ó¬ Œ¬ı˙œ ¬ıÀ˘ ¬ı˛±¸±˚˛øÚfl¬

¤…±˘≈øˆ¬À˚˛˙Ú ’øÒfl¬ fl¬±˚«fl¬¬ı˛œ ˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ A d¬¬ı˛ ŒÔÀfl¬ √õ∂±˚˛ ˜‘øMfl¬± flË¡˜˙ ’•°Ò˜œ« ˝À˚˛ ¬ÛÀÎ¬ˇº

’…±ø¸Î¬ ¸˜‘X ¸¬ı˛˘¬ı·œ«˚˛ ¬ı‘Àé¬¬ı˛ ø¬ıøˆ¬iß ∆Ê¬ı±—˙ Â√S±Àfl¬¬ı˛ ¬Z±¬ı˛± ø¬ıÀ˚˛±ÊÀÚ¬ı˛ ˜Ò… øÀ˚˛ ¤fl¬±øÒfl¬ ∆Ê¬ı

’…±ø¸Î¬ › ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ Î¬◊»¬Ûiß ˝˚˛º ¤¬ı˛ Ù¬À˘ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± flË¡˜˙

’øÒfl¬ ’•° √õ∂fl‘¬øÓ¬¬ı˛ ˝À˚˛ ¬ÛÀÎ¬ˇº ’øÓ¬ø¬ı˛q¡ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±˚˛ ’•° Ê˘ø¬ıÀù≠¯∏Ì

(Acid Hydrolysis) √õ∂±Ò±Ú… ˘±ˆ¬ fl¬À¬ı˛º

˜‘øMfl¬±¬ı˛ ’•°Ó¬± ¬ı‘øX ¬Û±›˚˛±˚˛ fl¬«˜ Œ˚Ã· › ø˝Î¬◊˜±¸ ¸≈øàÔÓ¬ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ù¬À˘ Î¬◊˝±¬ı˛± ø¬ıøù≠©Ü

˝À˚˛ ¬ÛÀÎ¬ˇ › A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B d¬À¬ı˛ ’øÓ¬ø¬ı˛q¡ ’•°Ó¬± Œ˝Ó≈¬ ’±˚˛¬ı˛Ú (Fe) › ’…±˘≈ø˜øÚ˚˛±˜

(Al) ^¬ıœˆ”¬Ó¬ ˝À˚˛ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B d¬À¬ı˛ ˝±˝◊E'±˝◊Î¬ ŒÊ˘ ¬ı˛”À¬Û ¸ø=Ó¬

˝˚˛º A d¬À¬ı˛ Î¬◊»¬Ûiß ’…±ø¸Î¬ ’ä ¬Ûø¬ı˛˜±ÀÌ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± B d¬À¬ı˛ Œ¬Û“ÃÂ√À˘› ¤˝◊ d¬À¬ı˛¬ı˛

¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± A d¬À¬ı˛¬ı˛ Ú…±˚˛ Œ¸¬ı˛”¬Û ’•°√ õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛ Ú±º fl¬±¬ı˛Ì ¤˝◊ d¬¬ı˛ (B d¬¬ı˛] ¸ø=Ó¬ fl¬±±

fl¬Ì± Î¬◊¬ÛÀ¬ı˛¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ’øÒÀ¯∏˙Ú fl¬À¬ı˛º A d¬À¬ı˛¬ı˛ ’øÓ¬ø¬ı˛q¡ ’•°Ò˜œ«

¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±¬ı˛ Ù¬À˘ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ › ø˝Î¬◊˜±À¸¬ı˛ ¤¬ı— Œflv¬˜fl¬Àõ≠À'¬ı˛ ’¬Û¸±¬ı˛Ì

¸—‚øÈ¬Ó¬ ˝˚˛º øfl¬ôL≈√ B d¬À¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı é¬±¬ı˛fl¬œ˚˛ ˝›˚˛±˚˛ ‹ ¸˜d¬ ¬Û±ÀÔ«¬ı˛

’Ò–Àé¬¬Û ‚ÀÈ¬º A2 d¬¬ı˛ ŒÔÀfl¬ flË¡˜±·Ó¬ ’±˚˛¬ı˛Ú ’'±˝◊Î¬ Ò”¸¬ı˛ ¬ı± ¸±±ÀÈ¬ ˝À˚˛ ¬ÛÀÎ¬ˇº ¬ÛÎ¬Ê˘±˝◊ÀÊ˙±Ú

(Podsolization) √õ∂øflË¡˚˛±˚˛ ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ A2 d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˘›

ø¸ø˘ø¸fl¡ ’…±ø¸ÀÎ¬¬ı˛ àÔ±Ú±ôL√¬ı˛ ˝ ˛̊ Ú±º ≈̧Ó¬¬ı˛±— ¤ ◊̋ √õ∂øflË¡ ˛̊±¬ı˛ ˜±Ò…À˜ øÎ¬ø¸ø˘ø¸øÙ¬Àfl¬˙±Ú (Desilicification)

√õ∂øflË¡˚˛± ¸—‚øÈ¬Ó¬ ˝˚˛º

’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ ŒÊ˘ ¬ı˛”À¬Û B2 d¬À¬ı˛ ¸ø=Ó¬ ˝À˚˛ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ˜ÀÒ… Ï≈¬Àfl¬ ø·À˚˛

¬ı˛KÒ™·≈ø˘Àfl¬ ¬ıKÒ fl¬À¬ı˛ Œ˚˛ › ¤¬ı˛ Ù¬À˘ ÊÀ˘¬ı˛ ’√õ∂À¬ı˙…Ó¬± ¸‘ø©Ü ˝˚˛º ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ŒÊ˘

¤¬ı— ø˝Î¬◊˜±¸ ¬ı±¬ı˛—¬ı±¬ı˛ ˙≈©® › ’±^« ˝›˚˛±¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß ‡øÚÊfl¬Ì± ›˝◊ ŒÊÀ˘¬ı˛ ¸˝±˚˛Ó¬±˚˛ ‘Ï¬ˇˆ¬±À¬ı

’±¬ıX ˝˚˛ ¤¬ı— ŒÂ√±È¬ ¬ıÎ¬ˇ √õ∂d¬¬ı˛ ‡ÀG¬¬¬ı˛ Ú…±˚˛ fl¬øÍ¬Ú ø¬ÛG¬¬ ·Í¬Ú fl¬À¬ı˛ Œ¸·≈ø˘Àfl¬ ¬ı˘± ˝˚˛ fl¬—øflË¡˙±Ú

(Concretion) fl¬‡Ú› fl¬‡Ú› B d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ŒÊ˘ ¤¬ı— ø˝Î¬◊˜±¸

Ê˜±È¬ Œ¬ı“ÀÒ ¬Û±ÔÀ¬ı˛¬ı˛ Ú…±˚˛ ˙q¡ d¬¬ı˛ ·Í¬Ú fl¬À¬ı˛ Ô±Àfl¬ Ó¬±Àfl¡ ¬ı˘± ˝˚˛ ˝±Î«¬ ¬Û…±Ú (Hardpan)º

¬ÛÎ¬Ê˘±˝◊ÀÊ˙±Ú √õ∂øflË¡˚˛±¬ı˛ ˜”˘ ∆¬ıø˙©Ü… ˝˘ A d¬¬ı˛ ŒÔÀfl¬ ¸˜d¬ √õ∂fl¬±¬ı˛ é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú › ø˝Î¬◊˜±À¸¬ı˛

àÔ±Ú±ôL√¬ı˛Ì ¤¬ı— Œ¸¸øfl¬Î¬◊’'±˝◊ÀÎ¬ › ø˝Î¬◊˜±À¸¬ı˛ B d¬À¬ı˛ ¸=˚˛Úº øÍ¬fl¬ Œfl¬±Ú ¬ÛXøÓ¬ÀÓ¬ ø˝Î¬◊˜±¸ ›
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Œ¸¸øfl¬Î¬◊-’'±˝◊Î¬ A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ Œ¸ ¸•ÛÀfl«¬ Œ˜±È¬±˜≈øÈ¬ ¶Û©Ü Ò±¬ı˛Ì± Ô±fl¬À˘› øfl¬ fl¬±¬ı˛ÀÌ

‹ ¸˜d¬ ¬Û±Ô« B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛ Œ¸ ¸•ÛÀfl«¬ Œfl¬±Ú ¸≈øÚø«©Ü Ò±¬ı˛Ì± fl¬¬ı˛± ¸y√√¬ı ˝˚˛øÚº ¤ ¸•ÛÀfl«¬

’øÓ¬¸±Ò±¬ı˛Ì Ò±¬ı˛Ì± ˝˘ Œ˚À˝Ó≈¬ ’øÓ¬ø¬ı˛q¡ ’•°Ò˜œ« ø¬ıøflË¡˚˛±˚˛ Œ¸À¸øfl¬Î¬◊’'±˝◊Î¬ › ø˝Î¬◊˜±¸ ø¬ıøù≠©Ü ˝˚˛

¤¬ı— Œ¸˝◊ ¸Àe· àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛ Œ¸˝◊ Œ˝Ó≈¬ B d¬À¬ı˛¬ı˛ ’•°Ó¬± ’ÀÚfl¬ fl¬˜ ˝›˚˛±˚˛ ‹ ¸˜d¬ ¬Û±ÀÔ«¬ı˛

B d¬À¬ı˛ ’Ò–Àé¬¬Û ‚ÀÈ¬º ¬’±¬ı±¬ı˛ ˚±øLafl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ¸”Ñ fl¬«˜ fl¬øÌfl¬± A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬

˝À˚˛ B d¬À¬ı˛ ¸ø=Ó¬ ˝›˚˛±˚˛ B d¬¬ı˛ ŒÔÀfl¬ Œ¸¸øfl¬Î¬◊’'±˝◊Î¬ ’¬Û¸±¬ı˛ÌÀfl¬ ¬ı…±˝Ó¬ fl¬À¬ı˛º

’øÓ¬ø¬ı˛q¡ ’•° ’¬ıàÔ±˚˛ (Acid condition) ø˝Î¬◊˜±¸ ^¬ıœˆ”¬Ó¬ › ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛ ¬ıÀ˘˝◊ Î¬◊˝± A

d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º é¬±¬ı˛fl¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ±˚˛ Œfl¬˜fl¬Àõ≠' ¸≈øàÔ¬ı˛ ’¬ıàÔ±˚˛ Ô±Àfl¬º

øfl¬ôL≈√ é¬±¬ı˛fl¬œ˚˛ ’¬ıàÔ± ’¬Ûø¬ı˛¬Û‘q¡ ˝À˘ fl¬«˜ Œ˚ÃÀ·¬ı˛ ’øàÔ¬ı˛Ó¬± ¸‘ø©Ü ˝˚˛ ¤¬ı— ø¬ıøù≠©Ü ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı—

Ó¬‡Ú Î¬◊˝±¬ı˛ ’¬Û¸±¬ı˛Ì ‚ÀÈ¬º

fl‘¬ø¯∏fl¬±À˚« ·≈¬ı˛≈Q : ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ’øÓ¬ø¬ı˛q¡˜±S±˚˛ ’•°Ò˜œ« ˝›˚˛±¬ı˛ ÊÚ… fl‘¬ø¯∏fl¬±À˚«¬ı˛ ¬ÛÀé¬ Œ¸¬ı˛”¬Û

ˆ¬±À¬ı Î¬◊¬ÛÀ˚±·œ Ú˚˛º ˜‘øMfl¬± ŒÔÀfl¬ ·±ÀÂ√¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ ¬ı± fl¬…±È¬ ’±˚˛Ú ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ¤¬ı˛”¬Û ˜‘øMfl¬±

’Ó¬…±øÒfl¬ ’Ú≈¬ı«¬ı˛ ¬ı˛”À¬Û Œ˜Ã˘ ’¬ıàÔ±Ú fl¬À¬ı˛ Œ¸È≈¬fl≈¬› √õ∂øÓ¬fl”¬˘ PH-¤¬ı˛ ÊÚ… ’Ô«±» ’øÒfl¬ ’•°Ó¬±¬ı˛

ÊÚ… ^¬ıœˆ”¬Ó¬ ˝˚˛ Ú± ¬ıÀ˘ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬ Ú±º ¤˝◊ ˜‘øMfl¬±˚˛ ¬Û‘á¬d¬¬ı˛ ŒÔÀfl¬

ø˝Î¬◊˜±¸ ’¬Û¸±ø¬ı˛Ó¬ ˝›˚˛±˚˛ ˜‘øMfl¬± ·Í¬Ú› Œ¸¬ı˛”¬Ûˆ¬±À¬ı ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤ÊÚ…› ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±

¬ı‘øXfl¬±¬ı˛œ ’Ú≈fl”¬˘ Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ ˘é¬… fl¬¬ı˛± ˚±˚˛º ˜±øÈ¬¬ı˛ ’Ó¬…±øÒfl¬ ’•° ø¬ıøflË¡˚˛±¬ı˛ ÊÚ…

˜e·˘fl¬±¬ı˛œ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ¬ı¸¬ı±¸ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¬ıÀ˘ Ú±˝◊À¬∏C±ÀÊÚ øàÔøÓ¬fl¬¬ı˛Ì › ø˝Î¬◊˜±¸ ·Í¬Ú √õ∂ˆ‘¬øÓ¬

Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øXfl¬±¬ı˛œ √õ∂øflË¡˚˛±·≈ø˘ ’Ú≈¬ÛøàÔÓ¬ Ô±Àfl¬º ¤ ¸˜d¬ fl¬±¬ı˛ÀÌ ¬ÛÎ¬Ê˘ ˜‘øMfl¬± Œfl¬±Ú √õ∂fl¬±¬ı˛ fl‘¬ø¯∏fl¬±À˚«

¬ı…±¬Ûfl¬ˆ¬±À¬ı ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛ Ú±º ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ’=À˘¬ı˛ Œ¬ı˙œ¬ı˛ˆ¬±· àÔ±Ú-˝◊ ¸¬ı˛˘¬ı·œ«˚˛ ¬ı‘Àé¬¬ı˛ ¬ıÚˆ”¬ø˜¬ı˛

¬Z±¬ı˛± ’±2Â±øÓ¬º

¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ Î¬◊ißøÓ¬¬ı˛ ¬ÛXøÓ¬ : ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ’Ú…Ó¬˜ ¸˜¸…± ˝˘ ¤¬ı˛ ’øÓ¬ø¬ı˛q¡ ’•°Ó¬±º

ø¬ı¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±¬ı˛ ÊÚ…˝◊ ¤˝◊ ˜‘øMfl¬±Àfl¬ fl‘¬ø¯∏fl¬±À˚« ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˚±˚˛ Ú±º ’•°Ó¬± ˝ò±¸ fl¬¬ı˛±¬ı˛

ÊÚ… ¤¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ √õ∂À˚˛±ÊÚœ˚˛ ˜±S±˚˛ ‰≈¬Ú ¬ı± fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± √õ∂À˚˛±ÊÚ ˝˚˛º ‰≈¬Ú

¬ı…¬ı˝±À¬ı˛ fl¬…±˘ø˙˚˛±˜ ’±˚˛ÀÚ¬ı˛ ¸±ÀÔ ˜‘øMfl¬±øàÔÓ¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ø¬ıøÚ˜˚˛ ‚ÀÈ¬º ¤¬ı˛ Ù¬À˘

˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ’±øÒfl¬… ˝ò±¸ Œ¬ÛÀ˚˛ ˝◊˝±¬ı˛ ’•°› ˝ò±¸ ¬Û±˚˛ ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± fl¬±˜… ’¬ıàÔ±˚˛

Œ¬Û“ÃÂ√±˚˛ ¤¬ı— fl‘¬ø¯∏fl¬±À˚«¬ı˛ Î¬◊¬ÛÀ˚±·œ ˝˚˛º øfl¬ôL≈√ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ø¬ıd¬œÌ« ’=À˘ ‰≈¬Ú √õ∂À˚˛±À·¬ı˛ ˜±Ò…À˜

fl‘¬ø¯∏fl¬±À˚«¬ı˛ Î¬◊¬ÛÀ˚±·œ fl¬À¬ı˛ ŒÓ¬±˘± ’Ó¬…ôL√ ¬ı…˚˛¸±Ò… ¬ıÀ˘ ¬ı±d¬À¬ı ˝◊˝± ’¸y √√¬ıº
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2.3.2 ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±

Î¬◊¬Û ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈ ’=À˘ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±Àfl¬ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ¬ıÀ˘º

˝◊˝±¬ı˛ ’¬Û¬ı˛ Ú±˜ fl‘¬¯∏Æ ˜‘øMfl¬±º ¬ı˛≈˙ ¬Ûø¬ı˛ˆ¬±¯∏± ë‰¬±¬ı˛ÀÚ±ÀÊ˜í (Chernozem) ˙søÈ¬¬ı˛ ’Ô« ˝˘ fl¬±À˘±

¬ı˛À„¬ı˛ ˜‘øMfl¬± (Black earth)º ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ı«±øÒfl¬ Ô±Àfl¬ ¬ıÀ˘ ¤¬ı˛ ¬ı˛„ ˝˚˛

·±Ï¬ˇ fl¬±À˘±º ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ ˙Ó¬fl¬¬ı˛± 3.5 ˆ¬±· ŒÔÀfl¬ 15 ˆ¬±·º ø˝Î¬◊˜±À¸¬ı˛

¬ı˛„ ·±Ï¬ˇ fl¬±À˘± ˝›˚˛±¬ı˛ fl¬±¬ı˛Ì ˝˘ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ [‚±À¸¬ı˛ ø¬ıøˆ¬iß ’—˙] é¬±¬ı˛fl¬œ˚˛ ¬ı±

øÚ¬ı˛À¬Ûé¬ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ø¬ıÀù≠¯∏Ì ¬ı± ø¬ıÀ˚˛±ÊÚº fl‘¬¯∏Æ ¬ıÌ«˝◊ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü…

˝À˘› ¸˜d¬ √õ∂fl¬±¬ı˛ fl¬±À˘±¬ı˛À„¬ı˛ ˜±øÈ¬Àfl¬ ‰¬±¬ı˛ÀÚ±ÀÊ˜ Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛ Ú±º ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ

› flË¡±ôL√œ˚˛ ’=À˘¬ı˛ Ê˘±ˆ”¬ø˜ÀÓ¬ Œ˚ ¸˜d¬ ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛ ˚Ô± ø¬ÛÈ¬ (Peat) ¬ı± ˜±fl¬ (Muck) ˜‘øMfl¬±Àfl¬

‰¬±¬ı˛ÀÚ±ÀÊ˜ Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛ Ú±º ¤ ¸˜d¬ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì √õ∂±˚˛ ˙Ó¬fl¬¬ı˛± ¤fl¬À˙±

ˆ¬±· ¬ıÀ˘ ˜±øÈ¬¬ı˛ ¬ı˛„ fl¬±À˘±º øfl¬ôL≈√ ø¬ÛÈ¬ ¬ı± ˜±fl¬ ˜‘øMfl¬± ·Í¬ÀÚ Œ˚  Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛± ±˚˛œ Ó¬±

¸•Û”Ì«¬ı˛”À¬Û ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ŒÔÀfl¬ ¸•Û”Ì« ’±˘±±º Ú±øÓ¬˙œÀÓ¬±¯∏Æ Î¬◊¬Û

’±^« ’=À˘¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± ¬ı± ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛ øfl¬ôL≈√

¬ı±˚˛≈˝œÚ ’¬ıàÔ±˚˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛±˚˛ ’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ øÚ•ßˆ”¬ø˜ÀÓ¬ ø¬ÛÈ¬ ¬ı± ˜±fl¬ ˜‘øMfl¬±

¸‘ø©Ü ˝˚˛º ø¬ÛÈ¬ ¬ı± ˜±fl¬ ˜‘øMfl¬± ¸‘ø©ÜÀÓ¬ Œ˚ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ ˝˚˛ Ó¬±Àfl¬ Œ¢≠ø˚˛ÀÊ˙±Ú

(Gleization) ¬ıÀ˘º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± Œ¬ÛÀÎ¬±fl¬…±˘ (Pedocal) Œ|Ìœ¬ı˛ ’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ ’ôL√·«Ó¬º fl¬±¬ı˛Ì ˝◊˝±¬ı˛

¬ı˛±¸±˚˛øÚfl¬ √ø¬ıøflË¡˚˛±º ˝◊˝±¬ı˛ PH 7 ŒÔÀfl¬ 4.2 8.2 A d¬À¬ı˛¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜º ¤˝◊ ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±Ô«

Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬ ¬ıÀ˘ ˝◊˝±¬ı˛ Ú±˝◊À¬∏C±ÀÊÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 0.15-0.5 ˆ¬±·º ¤fl¬˝◊ fl¬±¬ı˛ÀÌ

Ù¬¸Ù¬¬ı˛±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì› Œ¬ı˙œ ˝˚˛ [˙Ó¬fl¬¬ı˛± 0.1-0.3) ˆ¬±·º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ø¬ıÚ…±¸ : ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± √õ∂Ò±ÚÓ¬ ’±À˜ø¬ı˛fl¬± ˚≈q¡¬ı˛±À©Üò¬ı˛ Œ√õ∂˝◊¬ı˛œ Ó‘¬Ìˆ”¬ø˜

¤¬ı— ¬Û”¬ı«Ó¬Ú Œ¸±øˆ¬À˚˛È¬ ¸±Ò±¬ı˛ÌÓ¬ÀLa¬ı˛ ŒàÈ¬¬Û Ó‘¬Ìˆ”¬ø˜ ’=À˘ Œ‡± ˚±˚˛º ¤˝◊ ˜‘øMfl¬±=˘øÈ¬ ˝◊Î¬◊À¬ı˛±À¬Û¬ı˛

øé¬Ì ¬Ûø(À˜ Î¬◊M¬ı˛ ¬ı≈˘À·ø¬ı˛˚˛± ŒÔÀfl¬ ˝±Àe·¬ı˛œ Œ¬ı˛±˜±øÚ˚˛± ¤¬ı— ¬Û”¬ı«Ó¬Ú ¬ı˛±ø˙˚˛±¬ı˛ ˜Ò… øÀ˚˛ ˝◊Î¬◊À¬ı˛±¬Û

¬Û¬ı«Ó¬ Œ|Ìœ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬º ˝◊Î¬◊À¬ı˛±À¬Û¬ı˛ ¬Û”¬ı« øÀfl¬ ¸±˝◊À¬ıø¬ı˛˚˛±¬ı˛ ˜Ò… øÀ˚˛ ¸≈”¬ı˛ ’±˜≈¬ı˛ √õ∂À˙ ¬Û˚«ôL√ Î¬◊˝±

ø¬ıd¬‘Ó¬ ˝À˚˛ÀÂ√º ˜±=≈ø¬ı˛˚˛±, ’ôL«√À˜±e·ø˘˚˛±¬ı˛ ¸œ˜±ôL√¬ıÓ¬œ« √õ∂ÀÀ˙ ¤¬ı— ¬Û±ù´«¬ıÓ¬œ« ‰¬œÀÚ¬ı˛ ø¬ıøˆ¬iß √õ∂ÀÀ˙›

¤˝◊ ˜‘øMfl¬± Œ‡± ˚±˚˛º øé¬Ì ’±À˜ø¬ı˛fl¬±¬ı˛ ’±ÀÊ«øKÈ¬Ú±¬ı˛ ¬Û•Û±¸ Ó‘¬Ìˆ”¬ø˜ ¤¬ı— Œ¬Û¬ı˛≈ › ø‰¬ø˘ÀÓ¬

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± Œ‡± ˚±˚˛º ’±À˜ø¬ı˛fl¬± ¬˚≈q¡¬ı˛±À©Ü™¬ı˛ Î¬◊M¬ı˛ Î¬±Àfl¬±È¬±, øé¬Ì Î¬±Àfl¬±È¬±, ŒÚ¬ıË±efl¬±, fl¬±Ú¸±¸,

›fl¬˘±˝±˜± ŒÈ¬fl¬¸±¸, Î¬◊M¬ı˛ ›ø¬ı˛·Ì ’±˝◊Î¬±À˝±, øé¬Ì ›˚˛±ø˙—È¬Ú √õ∂ˆ‘¬øÓ¬ √õ∂ÀÀ˙ ¤˝◊ ˜‘øMfl¬±¬ı˛ Î¬◊¬ÛøàÔøÓ¬

˘é¬… fl¬¬ı˛± ˚±˚˛º
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’Ú≈fl”¬˘ ’¬ıàÔ± : ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ ¸¬ı«±À¬Ûé¬± ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ Î¬◊¬Û ’±^« ¬ı± ˜¬ı˛≈√õ∂±˚˛

Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¬ı± ŒàÈ¬¬Û Ê˘¬ı±˚˛≈º ¤˝◊ ’=À˘ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ˜±Ú 17-30 ˝◊ø= ¤¬ı— ·Î¬ˇ ¬ı±»¸ø¬ı˛fl¬ Î¬◊¯∏ÆÓ¬±

3.5º Œ¸.º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¶§äÓ¬± Œ˝Ó≈¬ ˜‘øMfl¬± ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±¬ı˛ √õ∂·±Ï¬ˇÓ¬± ’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛

Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ fl¬˜ ˝˚˛º ¤¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ A d¬¬ı˛ ŒÔÀfl¡ é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ‡≈¬ı Œ¬ı˙œ fl¬À¬ı˛ ’¬Û¸±ø¬ı˛Ó¬

˝˚˛ Ú± ¬ıÀ˘ ˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛± ˝˚˛ é¬±¬ı˛fl¬œ˚˛ ¬ı± øÚ¬ı˛À¬Ûé¬ √õ∂fl‘¬øÓ¬¬ı˛º ¤‡±ÀÚ¬ı˛ ¢∂œÉ ˙≈©® ¤¬ı— ˙œÓ¬ ¬¬ı‘ø©Ü

˚≈q¡º ˙œÀÓ¬¬ı˛ Ó¬œ¬ıËÓ¬±› ’ÀÚfl¬ Œ¬ı˙œº ¤˝◊¬ı˛”¬Û Î¬◊¯∏ÆÓ¬± › ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ Ÿ¬Ó≈¬·Ó¬ ¬ıKÈ¬Ú ∆¬ı¯∏À˜…¬ı˛ ÊÚ… ∆Ê¬ı

¬Û±ÀÔ«¬ı˛ ‡øÚÊfl¬¬ı˛Ì √õ∂øflË¡˚˛±¬ı˛ (Mineralization) Ó≈¬˘Ú±˚˛ ·Í¬Ú˜”˘fl¬ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± Œ¬ı˙œ

fl¬±˚«fl¬¬ı˛œ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ø¬ZÓ¬œ˚˛ Î¬◊À~‡À˚±·… øÚ˚˛Lafl¬ ˝˘ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬≈ø˜¬ı˛ ’¬ıàÔ±Úº

Ó‘¬Ìˆ”¬ø˜¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ ÊÚ…˝◊ ¤˝◊ ˜‘øMfl¬±˚˛ ∆Ê¬ı¬Û±Ô« ¬ı± ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ıÚ±=À˘¬ı˛ ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛

’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º √õ∂øÓ¬ ¬ı»¸¬ı˛±ÀôL√ Ó‘¬ÀÌ¬ı˛ Œ˝±¬ıÀ˙À¯∏¬ı˛ ø¬ıøˆ¬iß ’—˙  ˚Ô±ñ¬Û±Ó¬±, ø˙fl¬Î¬ˇ √õ∂ˆ‘¬øÓ¬ √õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ˝˚˛ ¬ıÀ˘ Î¬◊˝± ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ø˝Î¬◊˜±À¸ Î¬◊»¬Ûiß fl¬À¬ı˛ ˚± ˜±øÈ¬¬ı˛

¬ı˛„Àfl¬ ·±Ï¬ˇ fl‘¬¯∏Æ¬ıÌ« fl¬À¬ı˛ ŒÓ¬±À˘º

Ó‘¬Ó¬œ˚˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ ˜”˘ ø˙˘±‡ÀG¬¬ı˛ √õ∂fl‘¬øÓ¬º Œ¬ı˙œ¬ı˛ ˆ¬±· Œé¬ÀS ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ˜”˘

ø˙˘±‡G¬ ˝˘ Œ˘±À˚˛¸º ’¬ı˙… ’Ú…±Ú… ø˙˘±‡G¬¬ ˝˘ Œ˘±À˚˛¸º ’¬ı˙… ’Ú…±Ú… ø˙˘± ˜±Ó‘¬fl¬± (Parent

rock) Œ˚˜Úñ¢∂±Ú±˝◊È¬, ¬ı…±¸åÈ¬ › ‰≈¬Ú±¬Û±Ô¬ı˛ ŒÔÀfl¬ Î¬◊æ”Ó¬ ˜”˘ ø˙˘±‡G¬¬ ŒÔÀfl¬› ¤˝◊ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü

˝˚˛º Ó¬À¬ı ¤ ø¬ı¯∏À˚˛ ˘é¬Ìœ˚˛ Œ˚ ‹ ¸˜d¬ ø˙˘±d¬À¬ı˛ fl¬…±˘ø˙˚˛±À˜¬ı˛ √õ∂±Ò±Ú… Ô±fl¬± √õ∂À˚˛±ÊÚº ¤ÊÚ…

˘é¬… fl¬¬ı˛± Œ·ÀÂ√ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ’=À˘¬ı˛ ˜ÀÒ…› fl¬…±˘ø˙˚˛±˜˝œÚ Œ¬ıÀ˘¬Û±Ô¬ı˛ ŒÔÀfl¬ ‰¬±¬ı˛ÀÚ±ÀÊ˜

˜‘øMfl¬± ¸‘ø©Ü ˝˚˛øÚº

Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü… : ‰¬±¬ı˛ÀÚ±ÀÊÀ˜ ˜‘øMfl¬±¬ı˛ øÚ•ßø˘ø‡Ó¬ d¬¬ı˛·≈ø˘ ˘é¬… fl¬¬ı˛± ˚±˚˛º

A0 d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ ¬ı»¸¬ı˛±ÀôL√ ˜À¬ı˛ ˚±›˚˛± Ó‘¬ÀÌ¬ı˛ ’ø¬ıÀ˚˛±øÊÓ¬ ’—˙ ˚Ô±ñ ¬Û±Ó¬±, ø˙fl¬Î¬ˇ √õ∂ˆ‘¬øÓ¬

Î¬◊¬Û±±Ú ¬Z±¬ı˛± ·øÍ¬Ó¬º ˝◊˝± 0.5 ˝◊ø= ŒÔÀfl¬ 1 ˝◊ø= ¬Û˚«ôL√ ·ˆ¬œ¬ı˛ ¬ı± ¬Û≈¬ı˛≈ ˝˚˛º

A1 d¬¬ı˛ : ¤˝◊ d¬À¬ı˛¬ı˛ ¬ı˛„ ·±Ï¬ˇ fl‘¬¯∏Æ ¬ıÌ« ŒÔÀfl¬ ·±Ï¬ˇ ¬ı±±ø˜ ¬ı˛À„¬ı˛ ˝˚˛º øˆ¬ÀÊ ’¬ıàÔ±˚˛ ¤˝◊ ¬ı˛„

’±¬ı˛› ·±Ï¬ˇ Œ‡±˚˛º ¤˝◊ d¬À¬ı˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 4-15 ˆ¬±· ¤¬ı— 12 ˝◊ø= ŒÔÀfl¬ 24 ˝◊ø=

¬Û≈¬ı˛≈º ¤˝◊ d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ÚœÀ‰¬¬ı˛ øÀfl¬¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

√õ∂ˆ¬±À¬ı ¤˝◊ d¬À¬ı˛ ‰”¬Ú«±fl¬±¬ı˛ ±Ú± ¬ıX ·Í¬Ú (Granular and crumb) ¸‘ø©Ü ˝˚˛º ¤¬ı˛”¬Û ˜‘øMfl¬± ·Í¬Ú

‡≈¬ı ‘Ï¬ˇ ˝˚˛ ¬ıÀ˘ ˝◊˝± ¸˝ÀÊ Œˆ¬À„√√ ¬ÛÀÎ¬ˇ Ú±º ¤˝◊ ¬ı˛”¬Û ·Í¬ÀÚ¬ı˛ ÊÚ… ˜‘øMfl¬±˚˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬

Œ¬ı˙œ ˝˚˛ ¤¬ı— ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± › ¬ı±Ó¬±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ≈˝◊˝◊ ¬ı‘øX ¬Û±˚˛º



46

A2 d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ÀÓ¬› A1 d¬À¬ı˛¬ı˛ Ú…±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛ ¤¬ı— ·±Ï¬ˇ fl¬±À˘±

¬ı˛À„¬ı˛ ˝˚˛º ·ˆ¬œ¬ı˛Ó¬±˚˛› ˝◊˝± A1 d¬À¬ı˛¬ı˛ ’Ú≈¬ı˛”¬Ûº ø˝Î¬◊˜±¸ Œ¬ı˙œ Ô±fl¬±˚˛ ˜±øÈ¬¬ı˛ ·Í¬Ú ¬˝˚˛ ±Ú± ¬ıX ¬ı±

¬ı±±À˜¬ı˛ Ú…±˚˛º

B d¬À¬ı˛ : Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛ ¤˝◊ ¬d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± 15-25 ˝◊ø=º A d¬À¬ı˛¬ı˛ Ú…±˚˛ B d¬À¬ı˛ ˜‘øMfl¬± ·Í¬Ú

Œ¸¬ı˛”¬Û ·ÀÎ¬ˇ ›ÀÍ¬ Ú±º ˜±øÈ¬ ¸±Ò±¬ı˛ÌÓ¬ ø¬ÛG¬˜˚˛ ¬ı± ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Ú…±˚˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬À˜ ˚±›˚˛±¬ı˛

ÊÚ… ¤˝◊ d¬À¬ı˛¬ı˛ ¬ı˛„ Ò”¸¬ı˛º ¤˝◊ d¬À¬ı˛¬ı˛ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü… ˝˘ fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ › Œfl¬±Ú Œfl¬±Ú

˜…±·ÀÚø˙˚˛±˜ fl¬±¬ı«ÀÚÀÈ¬¬ı˛ ¸=˚˛º ¤˝◊ ¸˜d¬ ¬Û±ÀÔ«¬ı˛ ¸=˚˛ ±·  , ø˙¬ı˛± ¬ı± d¬À¬ı˛¬ı˛ ’±fl¬±À¬ı˛ ‚È¬ÀÓ¬ Œ‡±

˚±˚˛º ¸±± ‰≈¬ÀÌ¬ı˛ ±··≈ø˘ ¬ı˛≈˙ ¬Ûø¬ı˛ˆ¬±¯∏±˚˛ Œ¬ıÀ˘±¢≠±Êøfl¬ (Beloglazki) ¬ıÀ˘º ¤˝◊ d¬À¬ı˛¬ı˛ ÚœÀ‰¬¬ı˛ øÀfl¬

Œfl¬±Ú Œfl¬±Ú ¸˜˚˛ øÊ¬Û¸±˜ ¸ø=Ó¬ ˝ÀÓ¬ Œ‡± ˚±˚˛º

C d¬¬ı˛ : ¤˝◊ d¬À¬ı˛¬ı˛ ¬ı˛„ Ò”¸¬ı˛ ˝˘≈ ¬ı± ˝˘≈º Œ¬ı˙œ¬ı˛ ˆ¬±· Œé¬ÀS ˜”˘ ø˙˘±‡ÀG¬¬¬ı˛ ¤˝◊ d¬¬ı˛øÈ¬ Œ˘±À˚˛¸

√õ∂fl‘¬øÓ¬¬ı˛º

Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛± : ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬ÀÚ ¤˜Ú ¤fl¬øÈ¬ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛±

› ¤…±˘≈øˆ¬À˚˛˙±Ú fl¬±˚«fl¬¬ı˛œ ˝˚˛ ˚±˝±À¬ı˛ ¤fl¬ÀS ¬ıÀ˘ fl¬…±˘ø¸øÙ¬Àfl¬˙±Ú (Calicification)º

fl¡…±˘ø¸øÙ¬Àfl¡˙±Ú õ∂ø√flË¡˚˛± [ø‰¬S 2.1]

¤˝◊ ’=À˘¬ı˛ ¶§ä ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈¬ı˛ ÊÚ… ¤¬ı— ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ Ó‘¬Ì ˝›˚˛±˚˛ ¤fl¬ √õ∂fl¬±¬ı˛

ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ ˝˚˛ ˚±¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ fl¬±À˘± ¬ı˛À„¬ı˛ ø˝Î¬◊˜±¸ Î¬◊»¬Ûiß

ø √̋√Î¬◊̃ ±¸ ¸ ‘̃X

∆Ê√¬ı d¬¬ı˛

fl¡…±Úø¸˚˛±˜
fl¡±À¬ı«±ÀÚÀÈ¬¬ı˛
¸=˚˛

˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ∆fl¡ø˙fl¡ õ∂ø√flË¡˚˛±˚˛
¬ı˛ Î¬◊ÀX« CaCo3 ·˜Ú
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˝˚˛ ¤¬ı— ¤¬ı˛ √õ∂ˆ¬±À¬ı˝◊ ˜±øÈ¬¬ı˛ ¬ı˛„ ·±Ï¬ˇ fl¬±À˘± ¬ı˛À„¬ı˛ ˝˚˛º ˜±øÈ¬¬ı˛ √õ∂±˚˛ øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä é¬±¬ı˛Ò˜œ« ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛±› ¤¬ı˛”¬Û ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛±˚˛ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º ¤‡±ÀÚ¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ Ó‘¬Ì ˝›˚˛±¬ı˛

¬ı»¸¬ı˛±ÀôL√ Ó‘¬ÀÌ¬ı˛ Œ˝±¬ıÀ˙¯∏ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ˝˚˛º ¢∂œÀÉ¬ı˛ √õ∂±¬ı˛Ày√√ Î¬◊¯∏ÆÓ¬±¬ı˛ ¬ı‘øXÀÓ¬ ¤¬ı—

˜±øÈ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’ˆ¬±À¬ı ˙≈©® ˝À˚˛ ˚±›˚˛±¬ı˛ Ó‘¬Ì ˙≈øfl¬À˚˛ ˚±˚˛º ¢∂œÀÉ¬ı˛ Œ˙À¯∏ › ˙¬ı˛ÀÓ¬¬ı˛ √õ∂ÔÀ˜ ¬Û≈Ú¬ı˛±˚˛

¬ı‘ø©Ü ˙≈¬ı˛≈ ˝›˚˛±¬ı˛ ˜±øÈ¬ ¸¬ı˛¸ ˝ÀÓ¬ ’±¬ı˛y√√ fl¬À¬ı˛ ¤¬ı— ‚±¸ ¬Û≈ÚÊ«œø¬ıÓ¬ ˝˚˛º ¬ı»¸¬ı˛±ÀôL√ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ

¤ˆ¬±À¬ı ¸—˚≈q¡ Ó‘¬ÀÌ¬ı˛ Œ˝±¬ıÀ˙¯∏ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ¬Z±¬ı˛± ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛º ¤‡±ÀÚ¬ı˛ ¢∂œÉ

Ÿ¬Ó≈¬ÀÓ¬ Î¬◊cÓ¬± Œ¬ı˙œ Ô±fl¬À˘› ¤˝◊ Ÿ¬Ó≈¬ ˙≈©® ˝›˚˛±˚˛ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± Ó‘¬ÀÌ¬ı˛ Œ˝±¬ıÀ˙À¯∏¬ı˛ ¬Û‰¬Ú ‚È¬±ÀÓ¬

¸é¬˜ ˝˚˛ Ú± fl¬±¬ı˛Ì Ó¬±À¬ı˛ Œ¬ı“À‰¬ Ô±fl¬±¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ ’±^«Ó¬± ˜±øÈ¬ÀÓ¬ √õ∂±˚˛ Ô±Àfl¬ Ú± ¬ı˘À˘˝◊

‰¬À˘º ’±¬ı±¬ı˛ ’±^« ˙œÓ¬ Ÿ¬Ó≈¬ÀÓ¬ Î¬◊¯∏ÆÓ¬±¬ı˛ ¶§äÓ¬± Œ˝Ó≈¬ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± Œ¸¬ı˛”¬Û øflË¡˚˛±˙œ˘ ˝˚˛ Ú±º ¤¬ı˛ Ù¬À˘

˜‘øMfl¬±¬ı˛ ∆Ê¬ı±—À˙¬ı˛ ’ø'ÀÎ¬øÈ¬Î¬ ø¬ıÀ˚˛±ÊÀÚ¬ı˛ (Oxidative decomposition) ¬Ûø¬ı˛¬ıÀÓ«¬ ·Í¬Ú˜”˘fl¬

ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± √õ∂±Ò±Ú… ¬Û±˚˛º ˜À¬ı˛ ˚±›˚˛± ‚±À¸¬ı˛ ø˙fl¬Î¬ˇ ˜±øÈ¬¬ı˛ ˜ÀÒ…˝◊ ŒÔÀfl¬ ˚±˚˛ ¬ıÀ˘ ˝◊˝±¬ı˛

¬ı±˚˛≈¬ı˛ ’ˆ¬±À¬ı ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± ^≈Ó¬ ø¬ıÀ˚˛±øÊÓ¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı±—˙

ÒœÀ¬ı˛ ÒœÀ¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±˚˛ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ø˝Î¬◊˜±¸ Î¬◊»¬Ûiß fl¬À¬ı˛º

√õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ∆Ê¬ı ¬Û±Ô« › ˜KÈ¬˜ø¬ı˛À˘±Ú±˝◊È¬ fl¬±± fl¬øÌfl¬±¬ı˛ ¸±˝±À˚… ˜‘øMfl¬± fl¬Ì±·≈ø˘ ¬Û¬ı˛¶Û¬ı˛

¸e·¬ıX ˝À˚˛ ±Ú±¬ıX ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀ˚˛±ÊÀÚ¬ı˛

Ù¬À˘ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ∆Ê¬ı › ’ÕÊ¬ı ’…±ø¸Î¬ ¤¬ı— ø¬ıfl¬±¬ı˛fl¬ (Reagent) Î¬◊»¬Ûiß ˝˚˛º ø¬ıøˆ¬iß √õ∂fl¬±À¬ı˛¬ı˛

¤˝◊ ¸˜d¬ ∆Ê¬ı Œ˚Ã· ÊÀ˘¬ı˛ ¸Àe· ^¬ıœˆ”¬Ó¬ ˝À˚˛ ’±Í¬±À˘± √õ∂fl‘¬øÓ¬¬ı˛ ¬Û±Ô« ¸‘ø©Ü ˝˚˛ ¤¬ı— ·Í¬Ú

¤fl¬fl¬·≈ø˘¬ı˛ ‰¬±ø¬ı˛øÀfl¬ ¬Û±Ó¬˘± ’±¬ı¬ı˛Ì ∆Ó¬ø¬ı˛ fl¬À¬ı˛º ‹ ¬’±¬ı¬ı˛Ì˚≈q¡ ·Í¬Ú ¤fl¬fl¬·≈ø˘ ¢∂œÀÉ¬ı˛ Î¬◊¯∏ÆÓ¬±˚˛

˙≈øfl¬À˚˛ Œ·À˘ ·Í¬Ú·≈ø˘ ˙q¡ ˝›˚˛±˚˛ ¬Î¬◊˝±¬ı˛ àÔ±ø˚˛Q ¬ı‘øX ¬Û±˚˛º fl¬…±˘ø˙˚˛±˜ ø˝Î¬◊À˜È¬› (Calcium

humate) ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ¸… ¸‘©Ü fl¬…±˘ø˙˚˛±˜ ø˝Î¬◊À˜È¬ ÊÀ˘

¸˝ÀÊ˝◊ ^¬ıœˆ”¬Ó¬ ˝˚˛ ¤¬ı— ·Í¬Ú·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ ’±¬ı¬ı˛Ì ∆Ó¬¬ı˛œ fl¬À¬ı˛º øfl¬ôL≈√ ‹ ’±¬ı¬ı˛Ì ˙≈øfl¬À˚˛ ˚±›˚˛±¬ı˛

¬Û¬ı˛ ÊÀ˘ ^¬ıÌœ˚˛ ˝˚˛ Ú±º ¤ÊÚ… ¬·Í¬Ú·≈ø˘ ¤Ó¬ ‘Ï¬ˇ ˝˚˛ Œ˚ ¬ı‘ø©Ü¬ı˛ ÊÀ˘¬ı˛ ’±‚±ÀÓ¬ ¤·≈ø˘ Œˆ¬À„√√

˚±˚˛ Ú±º A d¬À¬ı˛ ±Ú±¬ıX ·Í¬Ú ¸‘ø©Ü ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º Ù¬À˘ ˜±øÈ¬ÀÓ¬

¬ı±˚˛≈¬ı˛ Î¬◊¬ÛøàÔøÓ¬ › ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± ≈˝◊-˝◊ Œ¬ı˙œ ˝˚˛º ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± Œ¬ı˙œ ˝›˚˛±˚˛ ¤˝◊ d¬À¬ı˛¬ı˛

·ˆ¬œ¬ı˛Ó¬±› ¬ı‘øX ¬Û±˚˛º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀ˚˛±ÊÚ› ‡øÚÀÊ¬ı˛ ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ù¬À˘ Œ¸±øÎ¬˚˛±˜ › ¬ÛÈ¬±ø˙˚˛±˜

˜≈q¡ ˝˚˛º Œ¸±øÎ¬˚˛±˜ ÊÀ˘ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ¸˝ÀÊ˝◊ ¤…±˘≈øˆ¬À˚˛˙±Ú ¬ı± ŒÒÃÓ¬ √õ∂øflË¡˚˛± A d¬¬ı˛ ŒÔÀfl¬ Œˆ¬Ã˜ÊÀ˘

àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º Î¬◊»¬Ûiß ¬ÛÈ¬±ø˙˚˛±À˜¬ı˛ øfl¬Â√≈ ’—˙ ¤ˆ¬±À¬ı Œˆ¬Ã˜ÊÀ˘¬ı˛ ¸Àe· ’¬Û¸±ø¬ı˛Ó¬ ˝À˘› ¤¬ı˛
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Œ¬ı˙œ¬ı˛ˆ¬±· ’—˙ œ‚« ˙≈©® ¢∂œÉ Ÿ¬Ó≈¬ÀÓ¬ ˙≈©®fl¬¬ı˛Ì √õ∂øflË¡˚˛±¬ı˛ A d¬À¬ı˛ ¬ÛÀÎ¬ˇ Ô±Àfl¬ ¬ı± ’±¬ıX ˝˚˛º ^¬ıÌœ˚˛

fl¬…±˘ø˙˚˛±˜ › ˜…±·ÀÚø˙˚˛±˜ d¬¬ı˛ ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ B d¬À¬ı˛ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º ¤ ÊÚ… A d¬À¬ı˛

¤˝◊ ≈˝◊ Î¬◊¬Û±±ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¤Àfl¬¬ı±À¬ı˛˝◊ ˘é¬… fl¬¬ı˛± ˚±˚˛ Ú±º A d¬¬ı˛ ŒÔÀfl¬ ¤˝◊ Î¬◊¬Û±±Ú·≈ø˘ ’¬Û¸±ø¬ı˛Ó¬

˝À˘› A d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’•° ˝À˚˛ ¬ÛÀÎ¬ˇ Ú± fl¬±¬ı˛Ì Œ¬ÛÃÚ–¬Û≈øÚfl¬ˆ¬±À¬ı ¬ı»¸¬ı˛±ÀôL√ ∆Ê¬ı ¬Û±Ô«

ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ¬Û≈Ú¬ı˛±˚˛ ¤˝◊ ¸˜d¬ Î¬◊¬Û±±Ú Î¬◊»¬Ûiß ˝˚˛ ¤¬ı— ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ˝˚˛º Ó¬±Â√±Î¬ˇ± ’Ú…±Ú… fl¬…±È¬

’±˚˛Ú ˜±øÈ¬¬ı˛ ˜ÀÒ… √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬

¬ı± ¶§ä é¬±¬ı˛fl¬œ˚˛ ˝˚˛º A d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¤¬ı˛”¬Û ˝›˚˛±˚˛ Œ˘Ã˝, ’…±˘≈ø˜øÚ˚˛±˜ › ˜…±e·±øÚÊ

Œ˚Ã· ‡øÚÊ ŒÔÀfl¬ ø¬ıøù≠©Ü ˝˚˛ Ú± ¬ıÀ˘ ‹ ¸˜d¬ Î¬◊¬Û±±Ú A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ Ú±º

A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ fl¬…±˘ø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ › ˜…±·ÀÚø˙˚˛±˜ fl¬±¬ı«ÀÚÈ¬ ˝◊˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛ B

d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º ¤˝◊ ¸˜q¡ Î¬◊¬Û±±ÀÚ¬ı˛ ¸=˚˛ ¸±Ò±¬ı˛ÌÓ¬ ±· › ø˙¬ı˛±¬ı˛ ’±fl¬±À¬ı˛ ˝ÀÓ¬ Œ‡± ˚±˚˛º Œfl¬±Ú

Œfl¬±Ú ¸˜À˚˛ d¬À¬ı˛¬ı˛ ’±fl¬±À¬ı˛› ‹ Î¬◊¬Û±±ÀÚ¬ı˛ ¸=˚˛Ú ˝˚˛º

fl‘¬ø¯∏fl¬±À˚« ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ·≈¬ı˛≈Q : ’±=ø˘fl¬ ˜‘øMfl¬± ¸˜”À˝¬ı˛ ˜ÀÒ… ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ¸¬ı«±À¬Ûé¬±

Î¬◊¬ı«¬ı˛º ¤˝◊ ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ › Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü… ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¬¬ı‘øX¬ı˛ ¸˝±˚˛fl¬ ¬ıÀ˘ fl‘¬ø¯∏fl¬±À˚«

˝◊˝±¬ı˛ ¤¬ı˛”¬Û ·≈¬ı˛≈Q ˘é¬… fl¬¬ı˛± ˚±˚˛º

√õ∂Ô˜Ó¬, ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¬±˚˛ Î¬◊øæÀ¬ı˛ ‡±… Œ˜Ã˘ ’ÀÚfl¬ Œ¬ı˙œ Ô±Àfl¬º ¤ÊÚ…

Î¬◊øæ ¸˝ÀÊ˝◊ ˜±øÈ¬ ŒÔÀfl¬ Ó¬±À¬ı˛ √õ∂À˚˛±ÊÚœ˚˛ ‡±… ¸—¢∂˝ fl¬À¬ı˛ ’±˙±Ú≈¬ı˛”¬Û ¬Û≈ø©Ü˘±ˆ¬ fl¬À¬ı˛º

ø¬ZÓ¬œ˚˛Ó¬, ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝›˚˛±¬ı˛ ÊÚ… ˜±øÈ¬ÀÓ¬ ±Ú±¬ıX ¬ı± ‰”¬Ì«±fl¬±¬ı˛ ·Í¬Ú ¸‘ø©Ü ˝˚˛º ¤¬ı˛”¬Û

·Í¬Ú ¸‘ø©Ü¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± › ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¬¬ı‘øX  fl¬À¬ı˛º ¤¬ı˛”¬Û ’¬ıàÔ±›

Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øX¬ı˛ ¸˝±˚˛fl¬º

Ó‘¬Ó¬œ˚˛Ó¬, ø˝Î¬◊˜±À¸¬ı˛ Œ˚±·±Ú › ˜KÈ¬À˜±ø¬ı˛À˘±Ú±˝◊È¬ fl¬«˜ fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú… Ô±fl¬±˚˛ ˜±øÈ¬¬ı˛ Ê˘Ò±¬ı˛Ì

é¬˜Ó¬±› ’ÀÚfl¬ ·≈Ì ¬ı‘øX ˝˚˛º √õ∂±˚˛ ’±^« ¬ı± ˙≈©® Ê˘¬ı±˚˛≈ ’=À˘ ˜±øÈ¬¬ı˛ ¤¬ı˛”¬Û ¬ıøÒ«Ó¬ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±

Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øX¬ı˛ ’Ú…Ó¬˜ ¸˝±˚˛fl¬º

‰¬Ó≈¬Ô«Ó¬, ¤˝◊ ˜±øÈ¬¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ ¬ı± fl¬…±È¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ fl¬±¬ı˛Ì

˝◊˝±ÀÓ¬ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ ¤¬ı— ˜∞I◊À˜±ø¬ı˛À˘±Ú±˝◊È¬ fl¬±± fl¬Ì±¬ı˛ √õ∂±Ò±Ú… Ô±Àfl¬º ¤˝◊

¸˜d¬ Î¬◊¬Û±±ÀÚ¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± Œ¬ı˙œ ˝˚˛ fl¬±¬ı˛Ì ˝◊˝±¬ı˛± ÒÚ±Rfl¬ › ÒÚ±Rfl¬ ’±Ò±Ú

˚≈q¡ ˝˚˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ Î¬◊øæ ‡±À…¬ı˛ Œ˚±·±Ú Ô±Àfl¬ øÚ¬ı˛¬ıø2Âißº
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¬Û=˜Ó¬, ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä˜±S±˚˛ é¬±¬ı˛fl¬œ˚˛ ˝›˚˛±˚˛ Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘

¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬ ¬ıÀ˘ ·±Â√ ˜±øÈ¬Àfl¬ √õ∂À˚˛±ÊÚœ˚˛ ¬Û≈ø©Ü Œ˜Ã˘ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

2.3.3 ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±

¸—:± : ˘…±ÀÈ¬¬ı˛±˝◊È¬ (Laterite) ˙søÈ¬ ˘…±øÈ¬Ú ˙s “Later” ŒÔÀfl¬ ¤À¸ÀÂ√ ˚±¬ı˛ ’Ô« ˝◊È¬ “Brica”º

Œ¸˝◊ ’ÀÔ« ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˝˘ ¤˜Ú ¤fl¬øÈ¬ ’±=ø˘fl¬ ˜‘øMfl¬± ˚±¬ı˛ ¬ı˛„ ˝◊ÀÈ¬¬ı˛ Ú…±˚˛ ˘±˘º √õ∂‡…±Ó¬ ˜‘øMfl¬±

ø¬ı:±Úœ ¬ı≈fl¬±ÚÚ (Buchanan) ˘…±È¬±¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ √õ∂Ô˜ Ú±˜fl¬¬ı˛Ì fl¬À¬ı˛Úº Ó“¬±¬ı˛ ˜ÀÓ¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˝˘

¤˜Ú ¤fl¬øÈ¬ ˜‘øMfl¬± ˚±¬ı˛ ¬Û‘á¬ d¬À¬ı˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Œ˘Ã˝ ’'±˝◊Î¬ (Fe2O3) ˜…±e·±øÚÊ ’'±˝◊Î¬ ›

’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ (Al2O3) ¸=À˚˛¬ı˛ Ù¬À˘ ¬ı˛„ ˝◊ÀÈ¬¬ı˛ Ú…±˚˛ ˘±˘º

Ù¬±¬ı˛À˜±¬ı˛ (Fermor) ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ¬ı˘ÀÓ¬ Œ¸˝◊ ˜‘øMfl¬±Àfl¬ ¬¬ı≈øÁ¬À˚˛ÀÂ√Ú Œ˚ ˜‘øMfl¬±˚˛ A1 d¬À¬ı˛

fl¬˜ Œ¬ı˙œ Œ¸±fl¬ ¬ı± Ê˘ ¸—À˚±øÊÓ¬ ’±˚˛¬ı˛Ú ’'±˝◊Î¬, ˜…±e·±øÚÊ ’'±˝◊Î¬, ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬

› È¬±˝◊ÀÈ¬øÚ˚˛±˜ ’'±˝◊Î¬ √õ∂ˆ‘¬øÓ¬ Î¬◊¬Û±±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 90-100 ˆ¬±·º ’¬Û¬ı˛øÀfl¬ Œ˚ ¸˜d¬ ˘±˘

¬ı˛À„¬ı˛ ˜‘øMfl¬±¬ı˛ ¤˝◊ ¸˜d¬ Œ¸±fl¬ ’'±˝◊ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 50-60 ˆ¬±· Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±Àfl¬

ø¸ø˘fl¬±˜˚˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ (Siliceous Laterite) ¬ıÀ˘º Œ˚ ¸˜d¬ ˘±˘ ¬ı˛À„¬ı˛ ˜±øÈ¬ÀÓ¬ ¬Û”À¬ı«±q¡ ’'±˝◊ÀÎ¬¬ı˛

¬Ûø¬ı˛˜±Ì ’±¬ı˛› fl¬˜ ’Ô«±» ˙Ó¬fl¬¬ı˛± 25-50 ˆ¬±· Œ¸·≈ø˘Àfl¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ Ê±Ó¬œ˚˛ (Lateritic) ¬ı± ˘±˘

˜‘øMfl¬± (Red soil) ¬ıÀ˘º

˜±¬ı˛¬ı±È¬ (Marbut) ˘…±ÀÈ¬¬ı˛±˝◊È¬ ¬ı˘ÀÓ¬ Œ¸˝◊ ¸˜d¬ ˘±˘ ¬ı˛À„¬ı˛ ˜±øÈ¬Àfl¬˝◊ ¬ıÀ˘ÀÂ√Ú Œ˚·≈ø˘¬ı˛ A d¬À¬ı˛

’±˚˛¬ı˛Ú ’'±˝◊Î¬, È¬±˝◊ÀÈ¬øÚ˚˛±˜ ’'±˝◊Î¬ › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 90-100 ˆ¬±·º

˝◊˝± Ù¬±¬ı˛À˜±À¬ı˛¬ı˛ ˘±˘ ˜‘øMfl¬±¬ı˛ √õ∂Ô˜ Œ|Ìœ¬ı˛ ’Ú≈¬ı˛”¬Ûº ’Ú… Œ|Ìœ¬ı˛ ˘±˘¬ı˛À„¬ı˛ ˜±øÈ¬Àfl¬ Œ¬ı˛Î¬ Œ˘±˜ (Red

loam) Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬À¬ı˛ÀÂ√Úº

Œ¬ÛÀ`¬˘È¬Ú ¤¬ı˛ (Pendleton) ˜ÀÓ¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˝˘ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬± Œ˚·≈ø˘¬ı˛ Œ√õ∂±Ù¬±˝◊À˘ Ê˜±È¬¬ı“±Ò±

ø¬ÛG¬ ¬ı± ˆ”¬Qfl¬ (crust) ˚≈q¡ d¬¬ı˛ Ú±Ú± ¬ıÀÌ«¬ı˛ Â√±¬Û˚≈q¡ (Mottled) ¶§øÂ√^ (vesicular) d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛

’¬ıàÔ± fl¬À¬ı˛ ¤¬ı— ‹¬ı˛”¬Û ∆¬ıø˙©Ü… Œˆ¬Ã˜Ê˘d¬À¬ı˛¬ı˛ ›Í¬±Ú±˜±¬ı˛ √õ∂ˆ¬±À¬ı ¸‘ø©Ü ˝˚˛º Œ¬ÛÀ`¬˘È¬Ú ˘…±ÀÈ¬¬ı˛±˝◊È¬

˜‘øMfl¬±¬ı˛ ¤¬ı˛”¬Û ¸—:± øÚÒ«±¬ı˛ÀÌ ¤˜. fl¬…±˜¬ÛÀ¬ı˘Àfl¬ (M. campbell) ’Ú≈¸¬ı˛Ì fl¬À¬ı˛ÀÂ√Úº fl¬…±˜¬ÛÀ¬ı˘

’±øÙË¬fl¬± › ’Àà√∏Cø˘˚˛±¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ¸•§ÀKÒ ·À¬ı¯∏Ì± fl¬±À˘ ˘…±ÀÈ¬¬ı˛±˝◊È¬ d¬¬ı˛Àfl¬ Úfl¬˘ ˝◊˘≈…øˆ¬˚˛±˘

(Pseudo-illuvial) d¬¬ı˛ ¬ı”̨¬Û ø‰¬ø˝êÓ¬ fl¬À¬ı˛Úº Ó“¬±¬ı˛ ˜ÀÓ¬ ¤ ◊̋ √õ∂fl¬±¬ı˛ ˘…±ÀÈ¬¬ı˛± ◊̋È¬ d¬¬ı˛ ¸˜√õ∂± ˛̊ ”̂¬ø˜ÀÓ¬ ‘̃øMfl¬±¬ı˛

’ˆ¬…ôL√À¬ı˛ Œˆ¬Ã˜Ê˘ Ó¬À˘¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ ∆¬ıø˙©Ü…˚≈q¡ ’=À˘¬ı˛ ¸‘ø©Ü ˝˚˛º ¬Û¬ı˛¬ıÓ¬œ« ¬Û˚«±À˚˛ ˆ”¬-’±À˘±Î¬ˇÀÚ

¸˜√õ∂±˚˛ ˆ”¬ø˜ Î¬◊ißÓ¬ ˝À˘ Œˆ¬Ã˜Ê˘d¬¬ı˛ ’±¬ı˛› ·ˆ¬œÀ¬ı˛ √õ∂ø¬ı©Ü ˝À˘ Ú”Ó¬Úˆ¬±À¬ı Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛±
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˙≈¬ı˛≈ ˝˚˛ ¤¬ı— ˘…±ÀÈ¬¬ı˛±˝◊È¬ d¬À¬ı˛¬ı˛ ¸‘ø©Ü ˝˚˛º

˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ ¸—:± ¸•ÛÀfl«¬ Î¬◊¬Ûø¬ı˛Î¬◊q¡ ˜Ó¬±˜ÀÓ¬¬ı˛ ø¬ıøˆ¬ißÓ¬± ¶§ÀM3› ¬ıÓ«¬˜±ÀÚ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±

¬ı˘ÀÓ¬ Œ¸˝◊ ¸˜d¬ ˘±˘ ¬ı˛À„¬ı˛ ˜‘øMfl¬±Àfl¬ ¬ı≈Á¬±˚˛ Œ˚·≈ø˘ flË¡±ôL√œ˚˛ ¬ı± Î¬◊¬ÛflË¡±ôL√œ˚˛ ’±^« ¬Ûø¬ı˛À¬ıÀ˙ ¸‘ø©Ü

˝ ˛̊º

’¬ıàÔ±Ú : ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± Î¬◊¯∏Æ ’±^« flË¡±ôL√œ˚˛ Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜‘øMfl¬±º ˆ¬±¬ı˛ÀÓ¬¬ı˛ ±øé¬Ì±Ó¬…

˜±˘ˆ”¬ø˜ ’=À˘, ¬Û±øfl¬d¬±Ú, ¬ı±—˘±ÀÀ˙ ¬Û±¬ı«Ó¬… ’=˘, ¬ıËpÀ˙ ¬ı± ˜±˚˛±Ú˜±À¬ı˛ ˜±˘À˚˛ø˙˚˛± ’±øÙË¬fl¬±

¤¬ı— øé¬Ì ’±À˜ø¬ı˛fl¬±¬ı˛ ’±^« flË¡±ôL√œ˚˛ ’=À˘ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± Œ‡± ˚±˚˛º ˆ”¬˜Ò…¸±·À¬ı˛¬ı˛ Ó¬œ¬ı˛¬ıÓ¬œ«

Î¬◊¬ÛflË¡±ôL√œ˚˛ ’±^« Ê˘¬ı±˚˛≈ ’=À˘› ˘…±ÀÈ¬¬ı˛±˝◊È¬ Ê±Ó¬œ˚˛ ˜‘øMfl¬± ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º øÚ¬ı˛é¬œ˚˛ Ê˘¬ı±˚˛≈¬ı˛ flË¡±ôL√œ˚˛

¬ı‘ø©Ü ’¬ı˛ÀÌ… ¤˝◊ ˜‘øMfl¬±¬ı˛ ¸¬ı«±øÒfl¬ √õ∂±Ò±Ú… ‘ø©ÜÀ·±‰¬¬ı˛ ˝˚˛º

˜‘øMfl¬±¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± : ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ¸¬ı«±À¬Ûé¬± ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ Î¬◊¯∏Æ ’±^«

flË¡±ôL√œ˚˛ Ê˘¬ı±˚˛≈º ¤˝◊¬ı˛”¬Û Ê˘¬ı±˚˛≈ÀÓ¬ Î¬◊¯∏ÆÓ¬± › ’±^«Ó¬± ≈˝◊-˝◊ Œ¬ı˙œ ¬ıÀ˘ ø˙˘±d¬À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±¬ı˛

‡≈¬ı √õ∂·±Ï¬ˇ ˝˚˛ ¤¬ı— ÊøÈ¬˘ ¬ı˛±¸±˚˛øÚfl¬ ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ fl¬«˜ fl¬øÌfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ √õ∂±‰≈¬À˚«¬ı˛

Ù¬À˘ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ‡≈¬ı √õ∂·±Ï¬ˇ ˝˚˛ ¤¬ı— ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ Ò±Ó¬¬ı ’'±˝◊Î¬ Â√±Î¬ˇ± ’øÒfl¬±—˙ é¬±¬ı˛fl¬œ˚˛

Î¬◊¬Û±±Ú [fl¬…±˘ø˙˚˛±˜, Œ¸±øÎ¬˚˛±˜, ¬ÛÈ¬±ø˙˚˛±˜ √õ∂ˆ‘¬øÓ¬] ˜±øÈ¬ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ¤¬ı˛ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛± ’•°Ò˜œ« ˝À˚˛ ¬ÛÀÎ¬ˇº Ó¬±Â√±Î¬ˇ± ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ ’øÓ¬ø¬ı˛q¡ Î¬◊¯∏ÆÓ¬± › ’±^«Ó¬±

Œ˝Ó≈¬ ^≈Ó¬ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ √õ∂±˚˛ øÚ–À˙¯∏ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ’Ó¬…ôL√ fl¬˜ ˝˚˛º

˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ø¬ZÓ¬œ˚˛ Î¬◊À~‡À˚±·… ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ ø‰¬¬ı˛˝ø¬ı˛» ¬ı‘Àé¬¬ı˛ ’¬ıàÔ±Úº

ø‰¬¬ı˛˝ø¬ı˛» ¬ı‘Àé¬¬ı˛ ’¬ı˛Ì… ’=À˘˝◊ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± Œ¬ı˙œ fl¬À¬ı˛ ˘é¬… fl¬¬ı˛± ˚±˚˛º Œ¸¬ı˛”¬Ûˆ¬±À¬ı Ú± ˝À˘›

¸±ˆ¬±Ú± Ó‘¬Ìˆ”¬ø˜ ’=À˘› ¤˝◊ ˜‘øMfl¬± Œ‡± ˚±˚˛º ¤˝◊ ¸˜d¬ Î¬◊øæÀ¬ı˛ ∆Ê¬ı±—À˙ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì

fl¬˜ Ô±fl¬±˚˛ Î¬◊˝±¬ı˛ ø¬ıÀ˚˛±ÊÀÚ¬ı˛ Ù¬À˘ ∆Ê¬ı ’…±ø¸Î¬ Œ¸¬ı˛”¬Û øÚ·«Ó¬ ˝˚˛ Ú±  , ¬Ûø¬ı˛¬ıÀÓ«¬ ø¬ıøˆ¬iß é¬±¬ı˛fl¬œ˚˛

Î¬◊¬Û±±Ú Î¬◊»¬Ûiß ˝˚˛º ¤ÊÚ… ˜±øÈ¬¬ı˛ PH ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œ Ô±Àfl¬ ¬ıÀ˘ ’•°Ò˜œ« Ê˘ø¬ıÀù≠¯∏ÀÌ¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬

é¬±¬ı˛Ò˜œ« Ê˘ø¬ıÀù≠¯∏Ì √õ∂±Ò±Ú… ¬Û±˚˛º ¤¬ı˛ Ù¬À˘ ¸˝ÀÊ ^¬ıÌœ˚˛ é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú·≈ø˘ ˜‘øMfl¬±¬ı˛ A1 d¬¬ı˛

ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝À˘› ’±˚˛¬ı˛Ú, ’…±˘≈ø˜øÚ˚˛±˜, È¬±˝◊ÀÈ¬øÚ˚˛±˜ √õ∂ˆ‘¬øÓ¬ ’'±˝◊Î¬·≈ø˘ ^¬ıÌœ˚˛ Ú˚˛ ¬ıÀ˘

‹ d¬À¬ı˛ ¸ø=Ó¬ Ô±Àfl¬º

Ó‘¬Ó¬œ˚˛Ó¬ ˜”˘ ø˙˘±‡ÀG¬¬ı˛ √õ∂fl‘¬øÓ¬ ¤˝◊¬ı˛”¬Û ˜‘øMfl¬± ¸‘ø©ÜÀÓ¬ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º Ù¬À˘È¬ ø¶úÀÔ¬ı˛ (Follet

Smith) ˜Ó¬±Ú≈¸±À¬ı˛ Ò˜œ« ˜”˘ ø˙˘±‡ÀG¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬˝◊ ¤˝◊ ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ’Ú…Ó¬˜ ¸˝±˚˛fl¬º ’•°Ò˜œ«

˜”˘ ø˙˘±‡G¬ ¤˝◊ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ ’Ú…Ó¬˜ √õ∂øÓ¬¬ıKÒfl¬º
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Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü… : ˝±¬ı˛±À¸±˝◊Ê (Harrassowiz) ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ øÚ•ßø˘ø‡Ó¬ ‰¬±¬ı˛øÈ¬ d¬À¬ı˛¬ı˛

Î¬◊À~‡ fl¬À¬ı˛ÀÂ√Úº

A d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ ’±˚˛¬ı˛Ú ’…±˘≈ø˜øÚ˚˛±˜, È¬±˝◊ÀÈ¬øÚ˚˛±˜ √õ∂ˆ‘¬øÓ¬¬ı˛ ’'±˝◊Î¬ Œ˚ÃÀ·¬ı˛ ¬Z±¬ı˛± ¸˜‘Xº

¤ ◊̋ ¸˜d¬ Î¬◊¬Û±±Ú Ê˜±È¬ ¬ı“±Ò± d¬À¬ı˛¬ı˛ ’±fl¬±À¬ı˛ (Ferruginous incrustation) ¬ı± ø¬ÛÀG¬¬ı˛ (concretions)

’±fl¬±À¬ı˛ ’¬ıàÔ±Ú fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º ¤˝◊ d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ‡≈¬ı˝◊ ¬Û±Ó¬˘± ŒÔÀfl¬ ¤fl¬ ø˜È¬±¬ı˛ ¬ı± Ó¬±¬ı˛ Œ¬ı˙œ

¬Û˚«ôL√ ˝˚˛º

B d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ Ú±Ú± ¬ıÀÌ«¬ı˛ ø¬ıÀ˙¯∏Ó¬ ˝˘≈ › Œ¬ı·≈øÌ Â√±¬Û˚≈q¡ ¤¬ı— ¸”Ñ fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Z±¬ı˛±

·øÍ¬Ó¬º ’¬ı˙… Œfl¬±˚˛±Ê«È¬ ¸˜‘X Œ¬ıÀ˘Û±Ô¬ı˛ ŒÔÀfl¬ Î¬◊»¬Ûiß ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ Œé¬ÀS ¤˝◊ d¬À¬ı˛¬ı˛ ¢∂ÔÚ

˝˚˛ àÔ≤˘ ¤¬ı— ¶§øÂ√^ ·Í¬Ú ˚≈q¡º ¤ √õ∂fl¬±¬ı˛ ·Í¬Ú ˚≈q¡ ˝›˚˛±¬ı˛ Œfl¬±Ú Œfl¬±Ú ¸˜À˚˛ ¬ı˛KÒ™·≈ø˘ Ò”¸¬ı˛ ¬ı±

¸±± ¬ıÀÌ«¬ı˛ Î¬◊¬Û±±Ú ¬Z±¬ı˛± ¬Û”Ì« Ô±Àfl¬º ¤˝◊ d¬À¬ı˛¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝˘ øˆ¬ÀÊ ’¬ıàÔ±˚˛ ˝◊˝± ’Ó¬…ôL√

Œfl¬±˜˘ ˝˚˛ øfl¬ôL≈√ ˙≈øfl¡À˚˛ Œ·À˘ fl¬øÍ¬Ú ˝À˚˛ ¬ÛÀÎ¬ˇ Œfl¬±˜˘ ˝˚˛ ¤ÊÚ… øˆ¬ÀÊ ’¬ıàÔ±˚˛ ¤ ŒÔÀfl¬ ˝◊ÀÈ¬¬ı˛

˜ÀÓ¬± Œfl¬ÀÈ¬ øÚÀ˚˛ Œ¬ı˛ÃÀ^ ˙≈øfl¬À˚˛ øÚÀ˚˛ ¬ı±øÎ¬ˇ ∆Ó¬ø¬ı˛¬ı˛ fl¬±ÀÊ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛º ˝◊˝±¬ı˛ fl¬±¬ı˛Ì ˝˘ fl¬«˜

fl¬øÌfl¬±·≈ø˘¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±¬ı˛ (plasticity) ¶§äÓ¬±º fl¬±± fl¬Ì±·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜

’'±˝◊ÀÎ¬¬ı˛ ’±d¬¬ı˛Ì ¬ı± ’±¬ı¬ı˛Ì˝◊ øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±¬ı˛ ¶§äÓ¬±¬ı˛ ’Ú…Ó¬˜ fl¬±¬ı˛Ìº ¤¬ı˛”¬Û Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ ÊÚ…

fl¬±± fl¬Ì±·≈ø˘ Ê˘À˙±¯∏ÀÌ¬ı˛ ¬ÛÀ¬ı˛› Œ¸¬ı˛”¬Ûˆ¬±À¬ı ¶£¬œÓ¬ ˝˚˛ Ú± ¤¬ı— ˙≈øfl¬À˚˛ ˚±›˚˛±¬ı˛ ¬Û¬ı˛› Œ¸¬ı˛”¬Ûˆ¬±À¬ı

¸—fl≈¬ø‰¬Ó¬ ˝˚˛ Ú±º

C d¬¬ı˛ : ¤˝◊ d¬¬ı˛øÈ¬ ˘…±È¬±¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ ˜”˘ ø˙˘±‡G¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º ˝◊˝±ÀÓ¬ Œfl¬±˚˛±ø˘Ú±˝◊È¬ Ê±Ó¬œ˚˛

fl¬±±fl¬Ì± ¸˜‘X ø˙˘±‡ÀG¬¬ı˛ √õ∂±Ò±Ú… Ô±Àfl¬º

D d¬¬ı˛ : ˝◊˝± ˘…±ÀÈ¬¬ı˛±˝◊È¬ ø˙˘±˜±Ó‘¬fl¬± ˚±˝± ŒÔÀfl¬ ˜”˘ ø˙˘±‡G¬¬ Î¬◊æ”Ó¬ ˝˚˛º

˘…±È¬±¬ı˛±˝◊È¬ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ ¬ÛXøÓ¬ : Œ˚ ¬ÛXøÓ¬ÀÓ¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ·øÍ¬Ó¬ ˝˚˛ Ó¬±Àfl¬

˘…±È¬±¬ı˛±˝◊ÀÊ˙±Ú ¬ıÀ˘º ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ ¤˝◊ ¬ÛXøÓ¬¬ı˛ √õ∂Ô˜ ¬ÛÀé¬¬Û ˝˘ ÊøÈ¬˘ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛

’…±˘≈ø˜ÀÚ±-ø¸ø˘Àfl¬È¬ ‡øÚÊ › ø˙˘±¬ı˛ ¬Û‰¬Úº ø˙˘± › ‡øÚÀÊ¬ı˛ ¤˝◊¬ı˛”¬Û ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß

ø¸ø˘fl¬± ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ øfl¬ôL≈√ Œ¸¸ƒøfl¬Î¬◊’'±˝◊Î¬ ¬ÛÀÎ¬ˇ Ô±Àfl¬ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ¬ı˛„ ˘±˘ ˝˚˛º ˚ø›

¸±Ò±¬ı˛Ìˆ¬±À¬ı ¬ı˘± ˚±˚˛ Œ˚, ’øÒfl¬ Î¬◊¯∏ÆÓ¬± › ’±^«Ó¬± ø˙˘± ¤¬ı— ‡øÚÀÊ¬ı˛ ¤¬ı˛”¬Û ’±^« ø¬ıÀù≠¯∏ÀÌ

¸±˝±˚… fl¬À¬ı˛ øfl¬ôL≈√ √õ∂fl‘¬Ó¬¬ÛÀé¬ øfl¬¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ¬ı± ¬ÛXøÓ¬ÀÓ¬ Î¬◊˝± ¸—‚øÈ¬Ó¬ ˝˚˛ Œ¸ ¸•ÛÀfl«¬

˜Ó¬Àˆ¬ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º
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[ø‰¬S 2.2]

Î¬◊ø˚˛·Ú±À¬ı˛¬ı˛ (wiigner) ˜ÀÓ¬ ø¸ø˘Àfl¬È¬ ‡øÚÊ ˜≈q¡ ˝±˝◊Eø'˘ (OH) ’±˚˛ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

Ê˘ø¬ıÀù≠ø¯∏Ó¬ (Hydrolyze) ˝›˚˛±¬ı˛ Ù¬À˘ Ÿ¬Ì±Rfl¬ ’±Ò±Ú ˚≈q¡ Œ¸±fl¬ ø¸ø˘fl¬± (Hydrated Silica)

˜‘øMfl¬± ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º øfl¬ôL≈√ ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ ¸Àe· ÒÚ±Rfl¬ ’±Ò±Ú ˚≈q¡ ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬

› ŒÙ¬ø¬ı˛fl¬ ’'±˝◊ÀÎ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ’…±˘≈ø˜øÚ˚˛±˜ › ŒÙ¬ø¬ı˛fl¬ ’'±˝◊ÀÎ¬¬ı˛ Ó¬=Ú (coagulation)

‚ÀÈ¬º ¤¬ı˛ Ù¬À˘˝◊ ‹ ¸˜d¬ Î¬◊¬Û±±Ú ˜‘øMfl¬± d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º øfl¬ôL≈√ ÒÚ±Rfl¬ ’±Ò±Ú ˚≈q¡ ˝±˝◊Eø'fl¬

’±˚˛¬ı˛Ú ø¸ø˘ø¸fl¬ ’…±ø¸Î¬Àfl¬ (HSiO3) ’¬Û¸±ø¬ı˛Ó¬ fl¬À¬ı˛º

ŒÊÎ¬¬ı˛À˚˛Ê (Gedroiz) ˘…±È¬±¬ı˛±˝◊ÀÊ˙±Ú ¬ÛXøÓ¬ ¬ÛÎ¬Ê˘±˝◊ÀÊ˙±Ú ¬ÛXøÓ¬¬ı˛ ’Ú≈¬ı˛”¬Û ¬ıÀ˘ ˜Ó¬ Œ¬Û±¯∏Ì

fl¬À¬ı˛Úº fl¬±¬ı˛Ì Î¬◊ˆ¬˚˛Àé¬ÀS˝◊ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’•° √õ∂fl‘¬øÓ¬¬ı˛  , Î¬◊ˆ¬˚˛ Œé¬ÀS˝◊ ˜±øÈ¬¬ı˛ é¬±¬ı˛fl¬ (Base)

’¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ±˚˛ Ô±Àfl¬º øfl¬ôL≈√ Î¬◊ˆ¬˚˛ ˜‘øMfl¬±¬ı˛ é¬±¬ı˛fl¬ ø¬ıøÚ˜˚˛ é¬˜Ó¬± (Base exchange capacity)

ø¬ıøˆ¬ißº ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ é¬±¬ı˛fl¬ ø¬ıøÚ˜˚˛ é¬˜Ó¬± ˘…±È¬±¬ı˛±˝◊ÀÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ıø˙º ¤˝◊ fl¬±¬ı˛ÀÌ ¬ÛÎ¬Ê˘

˜‘øMfl¬±¬ı˛ ’•° Ê˘ø¬ıÀù≠¯∏Ì (Acid hydrolysis) √õ∂øflË¡˚˛± √õ∂±Ò±Ú… ˘±ˆ¬ fl¬¬ı˛±˚˛ ø¸ø˘fl¬±  , Œ¸¸ƒøfl¬Î¬◊’'±˝◊Î¬

’Ú≈¬Û±Ó¬ (Silica : sesquioxide) ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ ¤¬ı— ¤ ÊÚ…˝◊ ˝◊˝±¬ı˛ é¬±¬ı˛fl¬ ø¬ıøÚ˜˚˛ é¬˜Ó¬± Œ¬ı˙œ

Ú√œÀÓ¬ Sio2› ’Ú…±Ú… é¬±¬ı˛Àfl¡¬ı˛
(Mg, Ca, Na) ’¬Û¸±¬ı˛Ì

¶§ä ∆Ê√¬ı ’±¬ıÊ«√Ú±
¬ı± ’±¬ıÊ«√Ú±˝√√œÚ
øÎ¬ø¸ø˘Àfl¡˙±Ú

¬ÛÀÎ¬ˇ Ô±fl¡± Œ¸¸øfl¡Î¬
’'√± ◊̋√√Î¬

¬Û…±È¬±¬ı˛±˝◊√√È¬ ¸=˚˛ d¬¬ı˛

˘…±Àˆ¬¬ı˛± ◊̋√√ÀÊ√˙±Ú õ∂ø√flË¡ ˛̊±

Œˆ¬Ã˜ Ê√˘d¬¬ı˛

A

B

C
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˝˚˛º ’¬Û¬ı˛øÀfl¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ ¶§ä ’•°Ò˜œ« Ê˘ø¬ıÀù≠¯∏Ì ¬ı± ¤˜Úøfl¬ é¬±¬ı˛fl¬œ˚˛ Ê˘ø¬ıÀù≠¯∏Ì

(Alkaline hydrohysis) √õ∂±Ò±Ú… ¬Û±˚˛º ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ’=À˘ Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ ∆Ê¬ı ’…±ø¸ÀÎ¬¬ı˛

¬Ûø¬ı˛˜±Ì fl¬˜ Ô±Àfl¬ ¬ıÀ˘ Î¬◊˝±¬ı˛ ø¬ıÀ˚˛±ÊÀÚ¬ı˛ Ù¬À˘ ∆Ê¬ı ’…±ø¸Î¬ Î¬◊»¬Ûiß ˝˚˛ ‡≈¬ı ¶§ä ¬Ûø¬ı˛˜±Ì  , ¬Ûø¬ı˛¬ıÀÓ«¬

ø¬ıøˆ¬iß é¬±¬ı˛fl¬ Î¬◊»¬Ûiß ˝˚˛ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌº Î¬◊»¬Ûiß ¤˝◊ ¸˜d¬ é¬±¬ı˛Àfl¬¬ı˛ √õ∂ˆ¬±À¬ı˝◊ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±

˝˚˛ ¶§ä ’•°Ò˜œ«º Ù¬À˘ é¬±¬ı˛fl¬œ˚˛ Ê˘ø¬ıÀù≠¯∏Ì √õ∂±Ò±Ú… ¬Û±˚˛º ¤ÊÚ… ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±˚˛ ø¸ø˘fl¬±–

Œ¸¸øfl¬Î¬◊’'±˝◊Î¬ ’Ú≈¬Û±Ó¬ fl¬˜ ˝˚˛ ¤¬ı— ˝◊˝±¬ı˛ é¬±¬ı˛fl¬ ø¬ıøÚ˜˚˛ é¬˜Ó¬±› Ó≈¬˘Ú±˜”≈˘fl¬ˆ¬±À¬ı fl¬˜ ˝˚˛º

ŒÊÎ¬¬ı˛À¬ı˛Ê ˘…±ÀÈ¬¬ı˛±˝◊ÀÊ˙±Ú √õ∂øflË¡˚˛±˚˛ ø¸ø˘Àfl¬È¬ ‡øÚÀÊ¬ı˛ ø¬ıÀ˚˛±ÊÀÚ¬ı˛ fl¬Ô± ¬ı˘À˘› øfl¬¬ı˛”À¬Û Î¬◊˝± ¸—‚øÈ¬Ó¬

˝˚˛ Œ¸ ø¬ı¯∏À˚˛ Œfl¬±Ú ’±À˘±fl¬¬Û±Ó¬ fl¬À¬ı˛Ú øÚº Ó“¬±¬ı˛ ˜ÀÓ¬ ˜±øÈ¬ÀÓ¬ é¬±¬ı˛Àfl¬¬ı˛ ¬Ûø¬ı˛˜±Ì ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œ

Ô±fl¬±˚˛ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊ÀÎ¬¬ı˛ ¸=˚˛ ‚ÀÈ¬º ˜…±È¬¸ÀÚ¬ı˛ (Mattson) ˜ÀÓ¬› é¬±¬ı˛fl¬œ˚˛

Ê˘ø¬ıÀù≠¯∏Ì ¬ÛXøÓ¬ÀÓ¬ ø¸ø˘fl¬± ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ ˜±øÈ¬ÀÓ¬ Ê˜±

˝˚˛º Ó“¬±¬ı˛ ˜ÀÓ¬ ˘…±ÀÈ¬¬ı˛±˝◊ÀÊ˙Ú ¬ÛXøÓ¬¬ı˛ ’Ú…Ó¬˜ ø¬ıÀ¬ı‰¬… ø¬ı¯∏˚˛ ˝˘ flË¡±ôL√œ˚˛ ’±^« ’=À˘ ∆Ê¬ı±—À˙¬ı˛

^≈Ó¬ ø¬ıÀ˚˛±ÊÚ ¤¬ı— ‡øÚÊfl¬¬ı˛Ìº ¤¬ı˛ Ù¬À˘ ø˝Î¬◊˜±¸ ·Í¬ÀÚ¬ı˛ ¬Û”À¬ı« ∆Ê¬ı ’…±ø¸ÀÎ¬¬ı˛ Ú…±˚˛ ˜Ò…¬ıÓ¬œ« Œfl¬±Ú

Î¬◊¬Û±±Ú ‡øÚÀÊ¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ‹ ¸˜d¬ Î¬◊¬Û±±Ú Î¬◊»¬ÛÀiß¬ı˛ ¬Û¬ı˛˜≈˝”ÀÓ«¬ Êœ¬ı±Ì≈¬Z±¬ı˛±

·‘˝œÓ¬ ˝˚˛º Ó¬±Â√±Î¬ˇ± ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±˚˛ ø¬ıøˆ¬iß ¬é¬±¬ı˛fl¬ Î¬◊»¬Ûiß ˝À˚˛ ˜±øÈ¬ÀÓ¬ ˚≈q¡ ˝˚˛º ¤¬ı˛ Ù¬À˘

˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¶§ä ’•°Ò˜œ« ¬ı± √õ∂±˚˛ øÚ¬ı˛À¬Ûé¬ ˝˚˛º ¤˝◊¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ é¬±¬ı˛fl¬œ˚˛

Ê˘ø¬ıÀù≠¯∏Ì √õ∂±Ò±Ú… ¬Û±˚˛º ˝◊˝±¬ı˛ √õ∂ˆ¬±À¬ı˝◊ ø¸ø˘fl¬± ˜‘øMfl¬± ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ øfl¬ôL≈√ Œ¸¸ƒøfl¬Î¬◊’'±˝◊Î¬

˜‘øMfl¬±¬ı˛ ¬Û‘á¬ d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º é¬±¬ı˛fl¬œ˚˛ Ê˘ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ù¬À˘ ’•° ˜”˘fl¬·≈ø˘¬ı˛ (Acid radicals)

Œ¬ı˙œ˜±S±˚˛ ’±˚˛Úœfl¬¬ı˛Ì ˝À˘› é¬±¬ı˛fl¬ ˜”˘fl¬·≈ø˘¬ı˛ (Basic radicals) Œ¸¬ı˛”¬Û ’±˚˛Úœfl¬¬ı˛Ì ˝˚˛ Ú±º

¬ı˝≈ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±˚˛ Œ¸¸øfl¬Î¬◊’'±˝◊ÀÎ¬¬ı˛ ø¬ÛG¬ Œfl¬±À¯∏¬ı˛ ’±fl¬±À¬ı˛ ¬ı± Ò±Ó¬˜À˘¬ı˛ Ú…±˚˛ A d¬À¬ı˛ Ê˜±

˝ÀÓ¬ Œ‡± ˚±˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬Àfl¬ Œfl¬±¯∏œ˚˛ ˘…±È¬±¬ı˛±˝◊ÀÈ¬¬ı˛ (Cellular laterite) Ú±À˜ ’øˆ¬ø˝Ó¬

fl¬¬ı˛± ˝˚˛º ˘…±ÀÈ¬¬ı˛±˝◊ÀÈ¬¬ı˛ ¤√õ∂fl¬±¬ı˛ ·Í¬Ú √õ∂d¬¬ı˛ ¸‘˙… ˝±Î«¬¬Û…±ÀÚ¬ı˛ Ú…±˚˛ (Hardpan) ¤·≈ø˘ ·±Ï¬ˇ ¬ı±±ø˜,

˘±˘À‰¬ ¬ı±±ø˜ ¬ı± ˝˘≈ ¬ı˛À„¬ı˛º Œfl¬±Ú Œfl¬±Ú àÔ±ÀÚ ŒÈ¬ø¬ıÀ˘¬ı˛ Ú…±˚˛ ø¬ıd¬‘Ó¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ d¬¬ı˛ Œ‡± ˚±˚˛º

˝◊˝±Àfl¬ ¬Û±øÎ«¬·Ú (perdigon) ¬ıÀ˘º

˘…±È¬±¬ı˛±˝◊ÀÊ˙±Ú √õ∂øflË¡˚˛± √õ∂·±Ï¬ˇÓ¬± øÚÒ«±¬ı˛ÀÌ¬ı˛ ¸”‰¬fl¬ ˝˘ ø¸ø˘fl¬±– Œ¸¸øfl¬Î¬◊’'±˝◊Î¬ ’Ú≈¬Û±Ó¬º ˝◊˝±Àfl¬

ëøfl¬í “ki” ˜±Ú ¬ıÀ˘ Œ˚ ¸˜d¬ ˜±øÈ¬¬ı˛ ëøfl¬í ˜±Ú 1ø¬ı fl¬˜ Ó¬±˝±Àfl¬ √õ∂fl‘¬Ó¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ¬ıÀ˘ ¤¬ı— ˚±À¬ı˛

ëøfl¬í ˜±Ú 1-2 Œ¸·≈ø˘Àfl¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ Ê±Ó¬œ˚˛ ˜‘øMfl¬± ¬ıÀ˘º

fl‘¬ø¯∏fl¬±À˚« ·≈¬ı˛≈Q : ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ Ú…±˚˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±› fl‘¬ø¯∏fl¬±À˚«¬ı˛ Î¬◊¬ÛÀ˚±·œ ¬ıÀ˘ ø¬ıÀ¬ıø‰¬Ó¬

˝˚˛ Ú±º ¤˝◊ ˜±øÈ¬¬ı˛ ’•°Ó¬± ¤¬ı— ø˝Î¬◊˜±À¸¬ı˛ ¶§äÓ¬± Œ˝Ó≈¬ ˝◊˝± ’Ó¬…ôL√ ’Ú≈¬ı«¬ı˛º ˜‘øMfl¬±¬ı˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì
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fl¬˜ Ô±Àfl¬ ¬ıÀ˘ Ú±˝◊À¬∏C±ÀÊÚ › ¬ÛÈ¬±À˙¬ı˛ ¬Ûø¬ı˛˜±Ì› fl¬˜ ˝˚˛º ˜±øÈ¬¬ı˛ ˜ÀÒ… √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ù¬¸Ù¬¬ı˛±¸

Ô±fl¬À˘› ¬ıX ’¬ıàÔ±˚˛ Ô±Àfl¬ ¬ıÀ˘ Î¬◊˝± Î¬◊øæ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛ ¸˝ÀÊ

^¬ıÌœ˚˛ fl¬…±˘ø˙˚˛±˜, ˜…±·ÀÚø˙˚˛±˜ › ¬ÛÈ¬±ø˙˚˛±˜ ˜‘øMfl¬±¬ı˛ A d¬¬ı˛ ŒÔÀfl¬ ŒÒÃÓ¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ é¬±¬ı˛Àfl¬¬ı˛

‚±È¬øÓ¬ Œ‡± ˚±˚˛ ¤¬ı— ø¬ıøflË¡˚˛± ’¸˜Ò˜œ« ˝˚˛º ¤ ¸˜d¬ fl¬±¬ı˛ÀÌ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±˚˛ ’øÒfl¬±—˙ ¬Û≈ø©Ü

Œ˜ÃÀ˘¬ı˛ ‚±È¬øÓ¬ Œ‡± ˚±˚˛º ¤ÊÚ… ¤˝◊ ˜±øÈ¬ÀÓ¬ ¸Ù¬˘ˆ¬±À¬ı fl‘¬ø¯∏fl¬±À˚« ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛ÀÓ¬ ˝À˘ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ

¬ı˛±¸±˚˛øÚfl¬ ¸±¬ı˛ √õ∂À˚˛±· fl¬¬ı˛ÀÓ¬ ˝˚˛º

2.4 ¸±¬ı˛±—˙ :

Ê˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ ¬Û±Ô«fl¬… ’Ú≈¸±À¬ı˛ ¤…±˘≈øˆ¬À˚˛˙±Ú › ˝◊˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛ Ó¬±¬ı˛Ó¬˜…

˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘˝◊ øÚø«©Ü ∆¬ıø˙©Ü…˚≈q¡ ˜‘øMfl¬± ¬Ûø¬ı˛À˘‡ ¸‘ø©Ü ˝˚˛º ¤ √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ’±=ø˘fl¬ ˜‘øMfl¬±

¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬º Œfl¬±Ú ¤fl¬øÈ¬ ’±=ø˘fl¬ ˜‘øMfl¬± ’=À˘¬ı˛ ˜ÀÒ… ˜‘øMfl¬± ·Í¬Úfl¬±¬ı˛œ ’Ú…±Ú… øÚ˚˛Lafl¬ ø¬ıÀ˙¯∏Ó¬

ˆ”¬√õ∂fl‘¬øÓ¬¬ı˛ √õ∂ˆ¬±À¬ı ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü… ˚≈q¡ ¬Û‘Ôfl¬ ¤fl¬øÈ¬ ˜‘øMfl¬± ¬Ûø¬ı˛À˘‡ ·ÀÎ¬ˇ ›ÀÍ¬º ¤¬ı˛”¬Û ˜±øÈ¬Àfl¬

’ôL«√’±=ø˘fl¬ ˜‘øMfl¬± ¬ıÀ˘º ’±=ø˘fl¬ ˜‘øMfl¬±·≈ø˘¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝˘ ¬ÛÎ¬Ê˘, ‰¬±¬ı˛ÀÚ±ÀÊ˜ ›

˘…±ÀÈ¬¬ı˛±˝◊È¬º ’Ú±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ Œfl¬±Ú ¸≈øÚø«©Ü ¬Ûø¬ı˛À˘‡ Ô±Àfl¬ Ú±º

¬ÛÎ¬Ê˘ ˜‘øMfl¬± : ¬ı˛≈˙ ˙s ¬ÛÎ¬Ê˘ ˙Às¬ı˛ ’Ô« ˝˘ Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛ ˜±øÈ¬º ¤˝◊ √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ¸¬ı˛˘¬ı·œ«˚˛

¬ı± Ó¬±˝◊·± ¬ıÚˆ”¬ø˜ ’=À˘ Œ‡± ˚±˚˛º Î¬◊M¬ı˛ ’±À˜ø¬ı˛fl¬± › ˝◊Î¬◊À¬ı˛ø˙˚˛±¬ı˛ Î¬◊M¬ı˛ ’—À˙ ˝◊˝± Î¬◊À~‡À˚±·…ˆ¬±À¬ı

¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º øé¬Ì Œ·±˘±ÀÒ«¬ı˛ Œfl¬¬ı˘˜±S øÚÎ¬◊øÊ˘…±À`¬ ¤˝◊ √õ∂fl¬±¬ı˛ ˜‘øMfl¬± Œ‡± ˚±˚˛º flË¡±ôL√œ˚˛ ’=À˘¬ı˛

¸≈Î¬◊2‰¬ ¬Û¬ı«ÀÓ¬› ˝◊˝± Œ‡± ˚±˚˛º ¤¬ı˛”¬Û ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’±^« Ê˘¬ı±˚˛≈,

¸¬ı˛˘¬ı·œ«˚˛ ¬ı± Ó¬±˝◊·± ¬ıÚˆ”¬ø˜, àÔ≤˘ ¢∂ÔÚ ˚≈q¡ ¬ı± ’•°Ò˜œ« ø˙˘±º ¬ÛÎ¬Ê˘ ˜‘øMfl¬±˚˛ ¬Ûø¬ı˛À˘‡¬ı˛ ¸y√√±¬ı…

¸˜d¬ d¬¬ı˛·≈ø˘› ø¬ı…˜±Úº ˝◊˝±¬ı˛ Aoo d¬¬ı˛ ¸… ¬ÛøÓ¬Ó¬ ¬ÛS ¸˜”˝ ·øÍ¬Ó¬º Ao d¬¬ı˛ ’±—ø˙fl¬ˆ¬±À¬ı ¬ÛÀ‰¬

˚±›˚˛± ∆Ê¬ı ¬Û±Ô« ¬Z±¬ı˛± ·øÍ¬Ó¬º A1 d¬¬ı˛ ¬ÛÀ‰¬ ˚±›˚˛± ∆Ê¬ı¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸ ¬Z±¬ı˛± ¸˜‘Xº A2 d¬¬ı˛

Ò”¸¬ı˛ ¬ı± Â√±˝◊ ¬ı˛À„¬ı˛ ˝˚˛º B1 › B2 d¬¬ı˛·≈ø˘ÀÓ¬ Œ˘Ã˝ Œ˚Ã· ¬ı± Œ¸¸øfl¬Î¬◊’'±˝◊Î › ø˝Î¬◊˜±À¸¬ı˛ ¸=˚˛

˝˚˛º ¤ÊÚ… ¤À¬ı˛ ¬ı˛„ ·±Ï¬ˇ ¬ı±±ø˜ ¬ı˛À„¬ı˛ ˝˚˛º

¬ÛÎ¬Ê˘±˝◊ÀÊ˙Ú √õ∂øflË¡˚˛±¬ı˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º ¤˝◊ ¬√õ∂øflË¡˚˛±˚˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝˘ A d¬¬ı˛

ŒÔÀfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±¬ı˛ é¬±¬ı˛fl¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ^≈Ó¬ ’¬Û¸±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ‹ d¬À¬ı˛ ’øÓ¬ø¬ı˛q¡ ’•°œ˚˛

ø¬ıøflË¡˚˛±¬ı˛ ¸‘ø©Ü ˝›˚˛± ¸¬ı˛˘¬ı·œ«˚˛ ¬ı‘Àé¬¬ı˛ ’•° ¸˜‘X ø¬ıøˆ¬iß ∆Ê¬ı±—˙ ˚Ô± ¬Û±Ó¬± › ¤ Ú…±˚… ’—˙ ¬ÛÀ‰¬

ø·À˚˛› ’•°Ó¬±¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ¤¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ ’•°Ò˜œ« Ê˘ø¬ıÀù≠¯∏Ì √õ∂±Ò±Ú…˘±ˆ¬ fl¬À¬ı˛º ¤˝◊ √õ∂fl¬±¬ı˛
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¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ fl¬«˜ Œ˚Ã· › ø˝Î¬◊˜±¸ ø¬ıøù≠©Ü ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛

A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º Œ˘Ã˝ › ’…±˘≈ø˜øÚ˚˛±˜ Œ˚Ã·› ¤˝◊ √õ∂øflË¡˚˛± A

d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ B d¬À¬ı˛ ¸ø=Ó¬ ˝˚˛º ¤˝◊ √õ∂øflË¡˚˛± ø¸ø˘fl¬± A d¬¬ı˛ ŒÔÀfl¬ àÔ±Ú±ôL√ø¬ı˛Ó¬ Ú±

˝›˚˛±˚˛ A2 d¬À¬ı˛˝◊ ¸ø=Ó¬ Ô±Àfl¬º B d¬À¬ı˛ Œ˘Ã˝ › ’…±˘≈ø˜øÚ˚˛±˜ Œ˚Ã· ¸ø=Ó¬ ˝À˚˛ ˙q¡ ø¬ÛG¬¬ ›

¬Û…±Ú ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ˜±øÈ¬ ’Ó¬…ôL√ ’•°Ò˜œ« ˝›˚˛±˚˛ fl‘¬ø¯∏fl¬±À˚«¬ı˛ ¬ÛÀé¬ ’Ú≈¬ÛÀ˚±·œº ‰≈¬Ú √õ∂À˚˛±À·¬ı˛ ˜±Ò…À˜

¤˝◊ ˜±øÈ¬Àfl¬ fl‘¬ø¯∏fl¬±À˚«¬ı˛ Î¬◊¬ÛÀ˚±·œ fl¬¬ı˛± ˚±˚˛º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± : ¬ı˛≈˙ ¬Ûø¬ı˛ˆ¬±¯∏±˚˛ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˙søÈ¬¬ı˛ ’Ô« ˝À˘± fl‘¬¯∏Æ˜‘øMfl¬± ¬ı± fl¬±À˘± ¬ı˛À„¬ı˛

˜‘øMfl¬±º ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ı«±øÒfl¬ Ô±Àfl¬ ¬ıÀ˘˝◊ ¤¬ı˛ ¬ı˛„ fl¬±À˘± ˝˚˛º ¤ ÊÚ… ’Ú…±Ú… fl¬±¬ı˛ÀÌ ø¬ıÀ˙¯∏Ó¬

˜”˘ ø˙˘±‡ÀG¬¬ı˛ √õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ¬ı˛„ fl¬±À˘± ˝À˘› Ó¬±Àfl¬ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ¬ı˛”À¬Û ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛ Ú±º ¤˝◊

˜‘øMfl¬±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˘ ˙Ó¬fl¬¬ı˛± 3.5-15 ˆ¬±·º ¤¬ı˛ PH 7-8.2º ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± √õ∂Ò±ÚÓ¬

’±À˜ø¬ı˛fl¬± ˚≈q¡¬ı˛±À©Üò¬ı˛ Œ√õ∂˝◊¬ı˛œ Ó‘¬Ìˆ”¬ø˜ › ¬Û”¬ı«Ó¬Ú Œ¸±øˆ¬À˚˛È¬ ¸±Ò±¬ı˛ÌÓ¬ÀLa¬ı˛ ŒàÈ¬¬Û Ó‘¬Ìˆ”¬ø˜ ’=À˘ Œ‡±

˚±˚˛º øé¬Ì ’±À˜ø¬ı˛fl¬±˚˛ ’±ÀÊ«øKÈ¬Ú±, Œ¬Û¬ı˛≈ › ø‰¬ø˘¬ı˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘› ¤˝◊ ˜‘øMfl¬± Œ‡± ˚±˚˛º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ Î¬◊¬Û ’±^« Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ê˘¬ı±˚˛≈ [Î¬◊cÓ¬± 3.5º Œ¸.

Œ¸– ¤¬ı— ¬ı‘ø©Ü¬Û±Ó¬ 45 Œ¸. ø˜.ñ70 Œ¸ø˜] Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ › Œ˘±À˚˛¸ ¸˜ˆ”¬ø˜º ˝◊˝±¬ı˛ A0

d¬¬ı˛ ¬ı»¸¬ı˛±ôL√ ˜À¬ı˛ ˚±›˚˛± Ó‘¬ÀÌ¬ı˛ ’ø¬ıÀ˚˛±øÊÓ¬ ’—˙ ¬Z±¬ı˛± ·øÍ¬Ó¬º A1 d¬¬ı˛ ø˝Î¬◊˜±¸ ¸˜‘X ·±Ï¬ˇ fl‘¬c¬ıÀÌ«¬ı˛

› ±Ú±¬ıX ·Í¬Ú˚≈q¡º A2 d¬¬ı˛ A1 d¬À¬ı˛¬ı˛ ’Ú≈¬ı˛”¬Ûº B d¬À¬ı˛ fl¬…±˘ø˙˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ › ˜…±·ÀÚø˙˚˛±˜

fl¬±À¬ı«±ÀÚÀÈ¬¬ı˛ ¸=˚˛ Œ‡± ˚±˚˛º

Œ˚ √õ∂øflË¡˚˛± ˜±Ò…À˜ ¤¬ı˛”¬Û ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛ Ó¬±Àfl¬ fl¬…±˘ø¸øÙ¬Àfl¬˙Ú ¬ıÀ˘º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ¶§äÓ¬±¬ı˛

ÊÚ… ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ’=À˘ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ¸˝ÀÊ ^¬ıÌœ˚˛ é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ˚Ô± Œ¸±øÎ¬˚˛±˜

Œflv¬±¬ı˛±˝◊Î¬ › ˜…±·ÀÚø¸˚˛±˜ Œflv¬±¬ı˛±˝◊Î¬ ¸•Û”Ì«¬ı˛”À¬Û ’¬Û¸±ø¬ı˛Ó¬ ˝À˘› ’Ú…±Ú… fl¬…±È¬ ’±˚˛¬ı˛Ú·≈ø˘ ’¬Û¸±ø¬ı˛Ó¬

˝˚˛ Ú±º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä ¬Ûø¬ı˛˜±ÀÌ é¬±¬ı˛fl¬œ˚˛ ˝˚˛º fl¬…±˘ø˙˚˛±˜ › ˜…±·ÀÚø˙˚˛±˜

fl¬±À¬ı«±ÀÚÈ¬ A d¬¬ı˛ ŒÔÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ B d¬À¬ı˛ Ê˜± ˝˚˛º ¬ı»¸¬ı˛±ÀôL√ ˜À¬ı˛ ˚±›˚˛± Ó‘¬ÀÌ¬ı˛ ø¬ıøˆ¬iß ’—˙

˜±øÈ¬ÀÓ¬ ˚≈q¡ ˝˚˛ ¤¬ı— ¬ÛÀ‰¬ ø·À˚˛  fl¬±À˘± ¬ı˛À„¬ı˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü fl¬À¬ı˛º Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’±¬ı˝±›˚˛± øÚ¬ı˛À¬Ûé¬

¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± √õ∂ˆ‘¬øÓ¬ ’Ú≈fl”¬˘ ’¬ıàÔ±¬ı˛ ÊÚ… Êœ¬ı±Ì≈ ’øÒfl¬ fl¬˜«é¬˜ Ô±Àfl¬ øfl¬ôL≈√ ˙œÀÓ¬¬ı˛ Ó¬œ¬ıËÓ¬±

¤¬ı— ˙≈©® ¢∂œÉ Ÿ¬Ó≈¬¬ı˛ √õ∂ˆ¬±À¬ı Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ∆Ê¬ı±—À˙¬ı˛ ¬Û‰¬ÀÚ Ò√ı—¸±Rfl¬ øflË¡˚˛±¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ·Í¬Ú ˜”˘Ó¬

√õ∂øflË¡˚˛± √õ∂±Ò±Ú… ¬Û±˚˛º Ù¬À˘ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛º

˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± : ˘…±øÈ¬Ú ˙s “Later” ¤¬ı˛ ’Ô« ˝˘ ˝◊È¬º Œ¸˝◊ ’ÀÔ« ˝◊ÀÈ¬¬ı˛ Ú…±˚˛ ˘±˘ ¬ı˛À„¬ı˛
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˜‘øMfl¬±Àfl¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ¬ı˛”À¬Û ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛º √õ∂‡…±Ó¬ ˜‘øMfl¬± ø¬ı:±Úœ ¬ı≈fl¬±ÚÚ ˘…±È¬±¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛

√õ∂Ô˜ Ú±˜fl¬¬ı˛Ì fl¬À¬ı˛Úº ¸±Ò±¬ı˛ÌÓ¬ Œ˚ ¸˜d¬ ˜±øÈ¬ÀÓ¬ Œ¸±fl¬ ¬ı± Ê˘¸—À˚±øÊÓ¬ ’±¬ı¬ı˛Ì ’'±˝◊Î¬,

˜…±e·±øÚÊ ’'±˝◊Î¬, ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 90-100 ˆ¬±· Œ¸·≈ø˘Àfl¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ¤¬ı—

Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛ ‹ ¸˜d¬ Î¬◊¬Û±±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì 25-50 ˆ¬±· Œ¸˝◊¸˜d¬ ˜±øÈ¬Àfl¬ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ¬ı± ˘…±ÀÈ¬¬ı˛±˝◊È¬

Ê±Ó¬œ˚˛ ’Ô¬ı± Œ¬ı˛Î¬ Œ˘±˜ Ú±À˜ ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛º ¤˝◊ ˜‘øMfl¬± ’±^« flË¡±ôL√œ˚˛ ’=À˘ Œ‡± ˚±˚˛º øé¬Ì

¬Û”¬ı« ¤ø˙˚˛±¬ı˛ Œ˙·≈ø˘ÀÓ¬ ˚Ô±ñˆ¬±¬ı˛Ó¬, ¬Û±øfl¬d¬±Ú, ¬ı±—˘±ÀÀ˙¬ı˛ ¬Û±¬ı«Ó¬… ’=˘, ˜±˚˛±Ú˜±¬ı˛ ›

˜±˘À˚˛ø˙˚˛±¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±À ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º Ó¬±Â√±Î¬ˇ± ’±øÙË¬fl¬± › øé¬Ì ’±À˜ø¬ı˛fl¬±¬ı˛

’±^« flË¡±ôL√œ˚˛ ’=À˘ ¤˝◊ ˜±øÈ¬ Œ‡± ˚±˚˛º ¤¬ı˛”¬Û ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ˝˘ ’±^« flË¡±ôL√œ˚˛

Ê˘¬ı±˚˛≈, ø‰¬¬ı˛˝ø¬ı˛»  ¬ı‘Àé¬¬ı˛ ’¬ı˛Ì… ¬ı± flË¡±ôL√œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¤¬ı— é¬±¬ı˛Ò˜œ« ø˙˘±º ˝◊˝±¬ı˛ A d¬¬ı˛ ’±˚˛¬ı˛Ú,

’…±˘≈ø˜øÚ˚˛±˜ › È¬±˝◊ÀÈ¬øÚ˚˛±˜ ’'±˝◊Î¬ ¸˜‘X ¤¬ı— Ê˜±È¬ ¬ı“±Ò± d¬¬ı˛ ¬ı± ø¬ÛÀG¬¬ı˛ Ú…±˚˛ ’¬ıàÔ±Ú fl¬À¬ı˛º

B d¬¬ı˛øÈ¬ Ú±Ú± ¬ıÀÌ«¬ı˛ ø¬ıÀ˙¯∏Ó¬ ˝˘≈ › Œ¬ı·≈øÚ Â√±¬Û˚≈q¡ ¤¬ı— fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬º ˝◊˝± àÔ≤˘

√õ∂Ò±Ú › ¶§øÂ√^˚≈q¡º

Œ˚ √õ∂øflË¡˚˛±˚˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ¸‘ø©Ü ˝˚˛ Ó¬±Àfl¬ ˘…±ÀÈ¬¬ı˛±˝◊ÀÊ˙Ú ¬ıÀ˘º ¤˝◊ √õ∂øflË¡˚˛± ¸•§ÀKÒ ˜‘øMfl¬±

ø¬ı:±Úœ¬ı˛ ˜ÀÒ… ˜Ó¬Àˆ¬ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º ŒÊÎ¬¬ı˛À˚˛Ê (Gedroiz) ˘…±ÀÈ¬¬ı˛±˝◊ÀÊ˙Ú ¬ÛXøÓ¬

¬ÛÎ¬Ê˘±˝◊ÀÊ˙ÀÚ¬ı˛  , ’Ú≈¬ı˛”¬Û ¬ıÀ˘ ˜Ó¬ Œ¬Û±¯∏Ì fl¬À¬ı˛Úº Î¬◊ˆ¬˚˛Àé¬ÀS˝◊ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±

’•°√õ∂fl‘¬øÓ¬¬ı˛º øfl¬ôL≈√ Î¬◊ˆ¬À˚˛¬ı˛ é¬±¬ı˛fl¬ ø¬ıøÚ˜˚˛ é¬˜Ó¬± ø¬ıøˆ¬iß ˝˚˛º ¬ÛÎ¬ÊÀ˘¬ı˛ é¬±¬ı˛fl¬ ø¬ıøÚ˜˚˛ é¬˜Ó¬±

˘…±ÀÈ¬¬ı˛±˝◊ÀÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜º ¤¬ı˛ Ù¬À˘ ˘…±ÀÈ¬¬ı˛±˝◊ÀÈ¬¬ı˛ ¶§ä ’•°Ò˜œ« Ê˘ ø¬ıÀù≠¯∏Ì ¬ı± é¬±¬ı˛Ò˜œ«

Ê˘ø¬ıÀù≠¯∏Ì (Alkaline hydrolysis) √õ∂±Ò±Ú… ¬Û±˚˛º fl¬±¬ı˛Ì ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ ∆Ê¬ı±—˙ ¬ÛÀ‰¬ ø·À˚˛

˙≈Ò≈˜±S ∆Ê¬ı ’…±ø¸Î¬˝◊ fl¬˜ ¬Ûø¬ı˛˜±ÀÌ Î¬◊»¬Ûiß ˝˚˛ Ú± Œ¸˝◊ ¸Àe· øfl¬Â√≈ é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú› ¸‘ø©Ü ˝˚˛º

é¬±¬ı˛Ò˜œ« Ê˘ ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ù¬À˘ ø¸ø˘fl¬± ø¬ıøù≠©Ü ˝À˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ øfl¬ôL≈√ Œ¸¸øfl¬Î¬◊’'±˝◊Î¬ ˜±øÈ¬ÀÓ¬

¸ø=Ó¬ ˝ÀÓ¬ Ô±Àfl¬º ˜‘øMfl¬±¬ı˛ A d¬À¬ı˛ ¤˝◊ Î¬◊¬Û±±ÀÚ¬ı˛ ¸=À˚˛¬ı˛ Ù¬À˘˝◊ ˜±øÈ¬¬ı˛ ¬ı˛„ ˘±˘ ˝˚˛ ¤¬ı—

ø¸ø˘fl¬± Œ¸¸øfl¬Î¬◊’'±˝◊Î¬ ’Ú≈¬Û±Ó¬ fl¬˜ ˝˚˛º

2.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

A. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Úñ 10]

(1) ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ∆¬ıø˙©Ü… ¬ıÌ«Ú± fl¬À¬ı˛±º ˝◊˝±¬ı˛ ·Í¬Ú √õ∂øflË¡˚˛± ¬Û˚«±À˘±‰¬Ú± fl¬À¬ı˛±º ¤¬ı˛”¬Û

˜‘øMfl¬± ·Í¬Ú øfl¬ øfl¬ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛∑
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(2) ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… Î¬◊À~‡ fl¬À¬ı˛±º ˝◊˝±¬ı˛ ¸‘ø©Ü √õ∂øflË¡˚˛± ¬ı…±‡…± fl¬¬ı˛≈Úº

(3) ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ ∆¬ıø˙©Ü… › Î¬◊»¬ÛøM √õ∂øflË¡˚˛± ø¬ıÀù≠¯∏Ì fl¬¬ı˛≈Úº

B. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Úñ 4]

(4) ¬’±=ø˘fl¬ ˜‘øMfl¬± › ’Ú±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ √õ∂Àˆ¬ øfl¬∑

(5) ’±=ø˘fl¬ › ’ôL«√’±=ø˘fl¬ ˜‘øMfl¬±¬ı˛ ∆¬ıø˙©Ü… øfl¬∑

(6) ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± Î¬◊À~‡ fl¬¬ı˛≈Úº

(7) ¬ÛÎ¬ÀÊ±˘±˝◊ÀÊ˙Ú √õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛∑

(8) ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… ¬¬ıÌ«Ú± fl¬¬ı˛≈Úº

(9) ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… › ’Ú≈fl”¬˘ ’¬ıàÔ± Î¬◊À~‡ fl¬¬ı˛≈Úº

(10) fl¬…±˘ø¸øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛∑

(11) ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛∑ ˝◊˝±¬ı˛ ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… øfl¬∑

(12) ˘…±È¬±¬ı˛±˝◊ÀÊ˙±Ú √õ∂øflË¡˚˛± ¬ı…±‡…± fl¬¬ı˛≈Úº

C. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Úñ 2]

(13) ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¸—:± øÚÀ«˙ fl¬¬ı˛≈Úº

(14) ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ·Í¬ÀÚ ˜”˘ ø˙˘±‡G¬ øfl¬ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º

(15) ¸¬ı˛˘¬ı·œ«˚˛ ¬ıÚˆ”¬ø˜ › ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¸•Ûfl«¬ øfl¬∑

(16) Ê˘¬ı±˚˛≈ øfl¬ˆ¬±À¬ı ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ¸‘ø©ÜÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

(17) ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ B d¬À¬ı˛¬ı˛ ∆¬ıø˙©Ü… øfl¬∑

(18) ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ¸—:± øÚÀ«˙ fl¬¬ı˛≈Úº

(19) ˘…±ÀÈ¬¬ı˛±˝◊È¬ fl¬Ô±øÈ¬¬ı˛ Î¬◊»¬ÛøM Ó¬±»¬Û˚« ¬ı…±‡…± fl¬¬ı˛≈Úº

(20) ˘…±ÀÈ¬¬ı˛±˝◊ÀÊ˙±Ú √õ∂øflË¡˚˛± øfl¬∑
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2.6 Î¬◊M¬ı˛˜±˘±

A. (1) 2.3.1. (2) 2.3.2 (3) 2.3.3.

B. (4) 2.3 ¤¬ı a › b, (5) 2.3 ¤¬ı˛ a › b, (6) 2.3.2 ¤¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ±, (7) 2.3.1

¤¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú ¬ÛXøÓ¬ (8) 2.3.1 ¤¬ı˛ Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ¬ıÌ«Ú±, (9) 2.3.2 ¤¬ı˛ ¬Œ√õ∂±Ù¬±˝◊˘

∆¬ıø˙©Ü… (10) 2.3.2 ¤¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛± (11) 2.3.3 ¤¬ı— Œ√õ∂±Ù¬±˝◊˘ ∆¬ıø˙©Ü…

(12) 2.3.3 ¤¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú ¬ÛXøÓ¬º

C. (13) 2.3.1 ¤¬ı˛ ¸—:±,  (14) 2.3.1 ¤¬ı˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ı˙ ’—À˙¬ı˛ Ó‘¬Ó¬œ˚˛

’Ú≈À2Â, (15) 2.3.1 ¤¬ı˛ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ı˙ ’±À˘±ø‰¬Ó¬ ’—À˙¬ı˛ ø¬ZÓ¬œ˚˛

’Ú≈À2Â (16) 2.3.2 ¤¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ’±À˘±ø‰¬Ó¬ √õ∂Ô˜ √¬Ûø¬ı˛À2Â (17) 2.3.2 ¤¬ı˛ Œ√õ∂±Ù¬±˝◊˘

∆¬ıø˙©Ü… ’±À˘±ø‰¬Ó¬ ’—˙ (18) ¤¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Â (19) 2.3.3 ¤¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Â

(20) 2.3.3 ¤¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ ¬ÛXøÓ¬ ’±À˘±ø‰¬Ó¬ ’—˙º



59

¤fl¬fl¬  3 q ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±¬ı˘œ
·Í¬Ú –

3.1 √õ∂d¬±¬ıÚ±

3.2 Î¬◊ÀV˙…

3.3 ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±¬ı˘œ

3.3.1  ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ

3.3.2  ˜‘øMfl¬±¬ı˛ ·Í¬Ú

3.3.3  ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±

3.3.4  ˜‘øMfl¬±¬ı˛ ¬ıÌ«

3.3.5  ˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬

3.3.6  ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™

3.3.7  ˜‘øM√√fl¡± ¬ı˛À&ÒË¬ı˛ Œ|Ìœø¬ıˆ¬±·

3.3.8  ˜‘øMfl¬±¬ı˛ ‚ÚQ

3.3.9  ˜‘øMfl¬±¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q

3.4 ¸±¬ı˛±—˙

3.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ıø˘

3.6 Î¬◊M¬ı˛̃ ±˘±

√3.1 õ∂d¬±¬ıÚ±

¬¬Û”¬ı«¬ıÓ¬œ« ≈˝◊øÈ¬ ˝◊Î¬◊øÚÀÈ¬ ˚Ô±flË¡À˜ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ √õ∂øflË¡˚˛± › øÚ˚˛Lafl¬ ¤¬ı— Ê˘¬ı±˚˛≈ Œˆ¬À ø¬ıøˆ¬iß ˜‘øMfl¬±¬ı˛

¬Ûø¬ı˛À˘‡± ∆¬ıø˙©Ü… › ˝◊˝±¬ı˛ Î¬◊»¬ÛøM¬ı˛ √õ∂øflË¡˚˛± ’±À˘±ø‰¬Ó¬ ˝À˚˛ÀÂ√º ¬¬Û”¬ı«¬ıÓ¬œ« ˝◊Î¬◊øÚÀÈ¬ ˘é¬… fl¬¬ı˛± Œ·ÀÂ√

øÚø«©Ü Ê˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ’=À˘ Œ˚ ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±˝± ¶§fl¬œ˚˛ ∆¬ıø˙©Ü…˚≈q¡ ’Ô«±» ˝◊˝±¬ı˛

¬ıÌ«, ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì, ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¬ı± PH, ¢∂ÔÚ, ·Í¬Ú, ¬ı˛KÒ™ √õ∂ˆ‘¬øÓ¬ øÚø«©Ü √õ∂fl‘¬øÓ¬¬ı˛º ˜‘øMfl¬±¬ı˛

¤¸˜d¬ ∆¬ıø˙À©Ü…¬ı˛ Ó¬±¬ı˛Ó¬˜… ‚ÀÈ¬ ˜‘øMfl¬± ¸‘ø©Ü¬ı˛ ø¬ıøˆ¬iß øÚ˚˛Lafl¬·≈ø˘¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ…º √õ∂øÓ¬øÈ¬ ¬Û±ÀÔ«¬ı˛

Œ˚˜Ú fl¬Ó¬fl¬·≈ø˘ øÚø«©Ü ∆¬ıø˙©Ü… Ô±Àfl¬ ŒÓ¬˜øÚ ˜‘øMfl¬±¬ı˛› fl¬Ó¬fl¬·≈ø˘ ¸≈øÚø«©Ü ∆¬ıø˙©Ü… ¬ı± ·≈Ì±·≈Ì ˘é¬…

fl¬¬ı˛± ˚±˚˛º ¤ ¸˜d¬ ·≈Ì±·≈Ì ·≈ø˘Àfl¬ √õ∂Ò±ÚÓ¬ ≈øÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛ ˚Ô± Œˆ¬ÃÓ¬ ¬ı± √õ∂±fl‘¬øÓ¬fl¬ ¤¬ı—

¬ı˛±¸±˚˛øÚfl¬º ˜‘øMfl¬±¬ı˛ ¤ ¸˜d¬ ∆¬ıø˙©Ü…·≈ø˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡Àfl¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛ ¤¬ı—

¤¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊ øÚˆ«¬¬ı˛˙œ˘º ¤øfl¬ ŒÔÀfl¬ ¤˝◊ ¸˜d¬ ·≈Ì±·≈ÀÌ¬ı˛ Ò±¬ı˛Ì± ’Ó¬…±¬ı˙…fl¬ ¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º
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√3.2 Î¬◊ÀV˙…

¬¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±·≈ÀÌ¬ı˛ ˚Ô± ¢∂ÔÚ, ·Í¬Ú, ’±^«Ó¬±, ¬ıÌ«, ¸—˝øÓ¬,
¬ı˛KÒ™, ‚ÚQ › ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q ¸•ÛÀfl«¬ ø¬ı˙ Ò±¬ı˛Ì± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

√3.3 ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±¬ı˘œ

¬¬’Ú…±Ú… ¬ı˝≈ø¬ıÒ ¬Û±ÀÔ«¬ı˛ Ú…±˚˛ ˜‘øMfl¬±› Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì ¸•Ûißº ¤¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…
¬ı˘ÀÓ¬ Œ¸˝◊ ·≈Ì·≈ø˘Àfl¬˝◊ ¬ı≈Á¬±˚˛ Œ˚ ·≈ø˘¬ı˛ ˜”˘…±˚˛Ú ¬ı± ¬Ûø¬ı˛˜±¬Û › ’Ú≈ˆ¬À¬ı¬ı˛ ˜±Ò…À˜ ¸y√√¬ı ˝˚˛º ˜‘øMfl¬±¬ı˛
Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…·≈ø˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬Ûø¬ı˛˜±¬Ûfl¬ (Scale) ¬˚Ô± ’±˚˛Ó¬Ú, ˙øq¡ ¬ı± ’±øÒÀfl¬…¬ı˛ øˆ¬øMÀÓ¬ ¬Ûø¬ı˛˜±¬Û
fl¬¬ı˛± ˚±˚˛º ¤˝◊ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…·≈ø˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú·Ó¬ √õ∂fl‘¬øÓ¬, Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¬Ûø¬ı˛˜±Ì ¬ı±
ŒÊ±È¬¬ıX ’¬ıàÔ±Ú √õ∂ˆ‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜‘øMfl¬± ø¬ıøˆ¬iß ¬Ûø¬ı˛˜±ÀÚ¬ı˛ fl¬øÍ¬Ú, Ó¬¬ı˛˘ › ·…±¸œ˚˛ Î¬◊¬Û±±Ú
¬Z±¬ı˛± ·øÍ¬Ó¬º Ó¬¬ı˛˘ › ·…±¸œ˚˛ Î¬◊¬Û±±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¬À¬ı˛ ’¬ıàÔ±Ú › ¬Û…±øfl¬—-¤¬ı˛ Î¬◊¬Û¬ı˛º àÔ≤˘
¬ıd≈¬fl¬Ì±¬ı˛ ˜ÀÒ… ¬Û…±øfl¬— ’À¬Ûé¬±fl‘¬Ó¬ ’±˘·± ˝›˚˛±˚˛ ˜‘øMfl¬± ¬ı˛KÒ™ ’±fl¬±À¬ı˛ ¬ı‘˝» ˝˚˛ øfl¬ôL≈√ ¸—‡…±˚˛ fl¬˜
˝˚˛ ¬ıÀ˘ Œ˜±È¬ ’±˚˛Ó¬Ú fl¬˜ ˝˚˛º ˝◊˝±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ’¬ıàÔ± ˝˚˛ ¸”Ñ ˜‘øMfl¬± fl¬Ì±¬ı˛ Œé¬ÀSº ¸≈Ó¬¬ı˛±— ˜‘øMfl¬±¬ı˛
fl¬øÍ¬Ú fl¬øÌfl¬±¬ı˛ ’±˚˛Ó¬øÚfl¬ ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ… ˜‘øMfl¬±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ø¬ıøˆ¬ißÓ¬± Œ‡± ˚±˚˛º ’±¬ı±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬øÚfl¬
› ’±fl¬±¬ı˛·Ó¬ ø¬ıøˆ¬ißÓ¬± Œ˝Ó≈¬ ˜‘øMfl¬±¬ı˛ ¬ı±˚˛≈ › ’±^«Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì·Ó¬ ¬Û±Ô«fl¬… Œ‡± ˚±˚˛º ’±^«Ó¬±¬ı˛ ˝ò±¸
¬ı‘øXÀÓ¬› ˜‘øMfl¬±¬ı˛ ∆Ê¬ı fl¬øÌfl¬± ¤¬ı— ø¬ıÀ˙¯∏Ó¬ ‡øÚÊ fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬ › √õ∂±Ò±ÀÚ…¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊ øÚˆ«¬¬ı˛ fl¬À¬ı˛
˜‘øMfl¬±¬ı˛ ¸—˙øq¡ ¬ı± fl¬±øÍ¬Ú…º ˜‘øMfl¬±¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¸•ÛÀfl«¬› Ó¬±¬ı˛Ó¬˜… Œ‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ˜‘øMfl¬±¬ı˛ ∆Ê¬ı
› ‡øÚÊ fl¬Ì±¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜±øÈ¬¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±º ¸≈Ó¬¬ı˛±— ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì ¬ı±
∆¬ıø˙©Ü…·≈ø˘ ˝˘ √¢∂ÔÚ (Texture), ·Í¬Ú (Structure) ’±^«Ó¬± (Moisture) ¬ıÌ« (Colour), ¬ı˛KÒ™
(Porespace), ‚ÚQ (Density) ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q (Specific gravity), ·ˆ¬œ¬ı˛Ó¬± (Depth) ¸—¸øq¡
(Consistency), øàÔøÓ¬àÔ±¬Ûfl¬Ó¬± (Plasticity) √õ∂ˆ‘¬øÓ¬º

3.3.1 ˜‘øMfl¬± √¢∂ÔÚ (Soil Texture)

˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ’Ú…Ó¬˜ ˝˘ ¢∂ÔÚº ¢∂ÔÀÚ¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊ ˜‘øMfl¬±¬ı˛ ’Ú…±Ú… Œˆ¬ÃÓ¬ ›
¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ’ÀÚfl¬±—˙ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ ¬ı˘ÀÓ¬ ¤¬ı˛ ‡øÚÊ fl¬Ì± ˚Ô± ¬ı±˘≈fl¬±, fl¬«˜
› ø˙åÈ¬ fl¬Ì±¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¬Ûø¬ı˛˜±Ì·Ó¬ ’±˚˛Ó¬øÚfl¬ Ó¬±¬ı˛Ó¬˜…º ¬ıd≈¬Ó¬ ¬ÛÀé¬ ¢∂ÔÚ ¬ı˘ÀÓ¬ ˜‘øMfl¬±øàÔÓ¬
2 ø˜– ø˜– ¬ı…±¸˚≈q¡ ‡øÚÊ fl¬Ì±¬ı˛ [¬ı±˘≈fl¬±, fl¬«˜ › ø¸åÈ¬] ø¬ıøˆ¬iß ’Ú≈¬Û±Ó¬Àfl¬ ¬ı≈Á¬±˚˛º ¬Û¬ı˛œé¬±·±À¬ı˛
˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß ‡øÚÊ fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì øÚøÚ«Ó¬ ˝˚˛ ¬ıÀ˘ 2 ø˜– ø˜– ¬ı…±¸˚≈q¡ ‡øÚÊ fl¬Ì±Àfl¬ ¢∂ÔÚ øÚÌ«À˚˛¬ı˛
Œé¬ÀS ·≈¬ı˛≈Q Œ›˚˛± ˝˚˛º fl¬±¬ı˛Ì ˝◊˝±¬ı˛ Œ¬ı˙œ ¬ı…±¸˚≈q¡ ø˙˘±‡`¬ ’ôL√ˆ«¬≈q¡ ˝À˘ ¬Û¬ı˛œé¬±·±À¬ı˛ Î¬◊˝±À¬ı˛
¬Ûø¬ı˛˜±Ì øÚÌ«À˚˛ ø¬ıd¬¬ı˛ ’¸≈ø¬ıÒ± ˝˚˛º Ó¬±Â√±Î¬ˇ± 2 ø˜– ø˜– ¬ı…±¸ ¬Û˚«ôL√ fl¬Ì±·≈ø˘ ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬
∆¬ıø˙©Ü…·≈ø˘Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛ øfl¬ôL≈√ ¬ı‘˝» √õ∂d¬¬ı˛‡`¬·≈ø˘ Ó¬± fl¬À¬ı˛ Ú±º Œfl¬±Ú Œfl¬±Ú Œé¬ÀS 2 ø˜– ø˜È¬±À¬ı˛¬ı˛
Œ¬ı˙œ ¬ı…±¸ øfl¬ôL≈√ 20 ø˜– ø˜– ’À¬Ûé¬± é≈¬^ ¬ı…±¸˚≈q¡ ø˙˘±‡À`¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ
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∆¬ıø˙©Ü… øÚ¬ı˛”¬ÛÌ fl¬¬ı˛± ˝˚˛º Œ˚˜Ú ¢∂±Àˆ¬˘ ˚≈q¡ ¬ı±ø˘ ˜±øÈ¬ ¬ı± ¢∂±Àˆ¬˘ ˚≈q¡ Œ“±˚˛±¸ ˜±øÈ¬ √õ∂ˆ‘¬øÓ¬º Î¬◊¬Ûø¬ı˛Î¬◊q¡
¬ı…±¸˚≈q¡ √õ∂d¬¬ı˛ ‡`¬ Â√±Î¬ˇ±› ’±¬ı˛› ¬ı‘˝M¬ı˛ √õ∂d¬¬ı˛ ‡À`¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœ
ø¬ıˆ¬±· fl¬¬ı˛± ˝˚˛º ’±À˜ø¬ı˛fl¬± ˚≈q¡¬ı˛±À©Üò¬ı˛ fl‘¬ø¯∏ ¸—àÔ± (U.S.D.A.) fl¬M‘«fl¬ √õ∂ÌœÓ¬ ˜‘øMfl¬±¬ı˛ Œ|Ìœø¬ıˆ¬±À·
˚±˝± ëŒ¸Àˆ¬ÚƒÔ ’…±√õ∂ø'À˜˙±Úí Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ ¬ı‘˝» √õ∂d¬À¬ı˛¬ı˛ ’¬ıàÔ±Ú ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±¬ı˛ ø¬ıÀ˙¯∏ Ú±˜fl¬¬ı˛Ì
fl¬¬ı˛± ˝À˚˛ÀÂ√º Œ˚˜Ú ¢≠≈À¸àÈ¬±¬ı˛ √õ∂d¬¬ı˛˜˚˛ Œ“±˚˛±˙ ˜‘øMfl¬± ¬ı± ¢≠≈À¸àÈ¬±¬ı˛ ’øÓ¬ √õ∂d¬¬ı˛˜˚˛ Œ“±˚˛±˙ ˜‘øMfl¬±º
¤ˆ¬±À¬ı ø¬ıøˆ¬iß ’±˚˛Ó¬ÀÚ¬ı˛ é≈¬^ fl¬«˜,¬ ¬Ûø˘ ¬ı± ø¸åÈ¬ › ¬ı±˘≈fl¬± fl¬Ì± ¤¬ı— √õ∂d¬¬ı˛ ‡À`¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ’Ú≈¸±À¬ı˛
˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛À˘› ¸±Ò±¬ı˛ÌÓ¬ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛ÀÓ¬ 2

ø˜È¬±¬ı˛ ¬Û˚«ôL√ ¬ı…±¸ ˚≈q¡ ¬ı±˘≈fl¬±, fl¬«˜ › ø¸åÈ¬ fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì·Ó¬ Ó¬±¬ı˛Ó¬˜…Àfl¬ ·≈¬ı˛≈Q Œ›˚˛± ˝˚˛º ¸≈Ó¬¬ı˛±—
˜‘øMfl¬±¬ı˛ ¢∂ÔÚ·Ó¬ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ˜”˘ øˆ¬øM ˝˘ ‡øÚÊfl¬Ì±¬ı˛ ’±˚˛Ó¬Ú·Ó¬ Œ|Ìœø¬ıˆ¬±· ¤¬ı— Î¬◊˝±À¬ı˛
¬Ûø¬ı˛˜±Ì·Ó¬ Ó¬±¬ı˛Ó¬˜… øÚÌ«˚˛º

˜‘øMfl¬±¬ı˛ ‡øÚÊ fl¬Ì±¬ı˛ ’±˚˛Ó¬Úøˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· ¤¬ı— Î¬◊˝±À¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛ ¬ÛXøÓ¬ – (Size

variation of mineral fraction of soil and their determination) :

˜±øÈ¬¬ı˛ ‡øÚÊ fl¬Ì±Àfl¬ ’±˚˛Ó¬Ú ’Ú≈¸±À¬ı˛ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛º ˜”˘ ø¬ıˆ¬±··≈ø˘Àfl¬ ’±¬ı±¬ı˛
fl¬À˚˛fl¬È¬± Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º ¬Û¬ı˛œé¬±·±À¬ı˛ ˚±øLafl¬ ø¬ıÀù≠¯∏ÀÌ¬ı˛ (Mechanical Analysis) ˜±Ò…À˜
ø¬ıøˆ¬iß ‡øÚÊfl¬Ì±·≈ø˘Àfl¬ ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˝˚˛ ¤¬ı— Î¬◊˝±À¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛ fl¬¬ı˛± ˝˚˛ ¬ıÀ˘ ¤·≈ø˘Àfl¬ ¸À˚˛˘
Œ¸¬Û±À¬ı˛È¬› (Soil separate) ¬ı˘± ˝˚˛ ˜‘øMfl¬±¬ı˛ ‡øÌÊfl¬Ì±¬ı˛ ’±˚˛Ó¬Ú·Ó¬ Œ|Ìœø¬ıÚ…±À¸¬ı˛ ≈˝◊øÈ¬ ¬ÛXøÓ¬
√õ∂‰¬ø˘Ó¬ ˚Ô±ñU.S.A. (United States Department of Agriculture) ¤¬ı— ISSS (International

Society of Soil Science) ¬ÛXøÓ¬º

’±À˜ø¬ı˛fl¬± ˚≈q¡¬ı˛±À©Üò fl‘¬ø¯∏ ¸—àÔ± (USDA) fl¬M«‘fl¬ ‡øÚÊ fl¬Ì±¬ı˛

Œ|Ìœø¬ıˆ¬±· ¬ÛXøÓ¬ –

‡øÚÊ fl¬Ì±˚¸À˚˛˘ Œ¸¬Û±À¬ı˛È¬ ’±˚˛Ó¬Ú [ø˜–ø˜–] ¬ı± ¬ı…±¸ [ø˜–ø˜–]

’øÓ¬ àÔ≤˘ ¬ı±˘≈fl¬± (Very coarse Sand) 2.0—1.0

àÔ≤˘ ¬ı±˘≈fl¬± (Coarse Sand) 1.0—0.5

˜±Á¬±ø¬ı˛ ¬ı±˘≈fl¬± (Medium Sand) 0.5—0.25

¸”Ñ ¬ı±˘≈fl¬± (Fine Sand) 0.25—0.10

’øÓ¬¸”Ñ ¬ı±˘≈fl¬± (Very fine Sand) 0.10—0.05

ø¸åÈ¬ (Silt) 0.05—0.002

fl¬«˜ (Clay) <0.002
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’±ôL√Ê«±øÓ¬fl¬ ˜‘øMfl¬± ø¬ı:±Ú ¸—àÔ± (ISSS) fl¬M‘«fl¬ ‡øÚÊfl¬Ì±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ÛXøÓ¬

‡øÚÊ fl¬Ì±˚¸À˚˛˘ Œ¸¬Û±À¬ı˛È¬ ’±˚˛Ó¬Ú [ø˜–ø˜–] ¬ı± ¬ı…±¸ [ø˜–ø˜–]

àÔ≤˘ ¬ı±˘≈fl¬± (Coarse Sand) 2.0—0.2

¸”Ñ ¬ı±˘≈fl¬± (Fine Sand) 0.2—0.02

ø¸åÈ¬ (Silt) 0.02—0.002

fl¬«˜ (Clay) <0.002

˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· – ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· ¸±Ò±¬ı˛ÌÓ¬ ≈˝◊øÈ¬ ¬ÛXøÓ¬ÀÓ¬

fl¬¬ı˛± ˝˚˛ ˚Ô±ñ(A) ∆¬ı:±øÚfl¬ ¬ÛXøÓ¬ (B) ’Ú≈ˆ¬¬ı ¬ÛXøÓ¬º

(A) ∆¬ı:±øÚfl¬ ¬ÛXøÓ¬ – ¤˝◊ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛ ¬Û¬ı˛œé¬±·±À¬ı˛ ˜‘øMfl¬±¬ı˛ ˚±øLafl¬ ø¬ıÀù≠¯∏ÀÌ¬ı˛ ¸±˝±À˚…

˝◊˝±¬ı˛ ¬ı±˘≈fl¬±, ¬Ûø˘ › fl¬«˜ fl¬Ì±¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛ fl¬¬ı˛± ˝˚˛º ˜±øÈ¬¬ı˛ ‹ øÓ¬Ú ‡øÚÊfl¬Ì±¬ı˛

¬Û±¬ı˛¶Ûø¬ı˛fl¬ ˙Ó¬fl¬¬ı˛± ¬¬Ûø¬ı˛˜±ÀÌ¬ı˛ Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øÚÚœ«Ó¬ ˝˚˛ ¤¬ı— Œ¸˝◊ ’Ú≈¸±À¬ı˛

˜‘øMfl¬±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛± ˝˚˛º ¤˝◊¬ı˛”¬Û ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛ÀÓ¬ ¤fl¬øÈ¬ ¸˜¬ı±˝≈ øSˆ≈¬Ê ¢∂±ÀÙ¬¬ı˛

¸±˝±˚… ŒÚ›˚˛± ˝˚˛º ¤˝◊ ¢∂±ÀÙ¬¬ı˛ øÓ¬ÚøÈ¬ ¬ı±˝≈ÀÓ¬ ¬¬ı±ø˘ fl¬±± › ø¸åÈ¬ fl¬Ì±¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±Ì øÚÀ«ø˙Ó¬

˝˚˛º ‹ øÓ¬Ú fl¬Ì±¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±ÀÌ¬ı˛ øÚÀ«ø˙Ó¬ ˝˚˛º ‹ øÓ¬Ú fl¬Ì±¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ø¬ıøˆ¬ißÓ¬±

’Ú≈¸±À¬ı˛ øSˆ≈¬ÊøÈ¬Àfl¬ 12øÈ¬ ¬ı± 11øÈ¬ ¬Û‘Ôfl¬ Œé¬ÀS ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛º √õ∂ÀÓ¬…fl¬øÈ¬ Œé¬SÀfl¬ ¤fl¬ ¤fl¬øÈ¬

¢∂ÔÚ ¬ı˛”À¬Û ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˝˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ ¢∂±ÀÙ¬ ¬ı±ø˘, ø¸åÈ¬ › Ó¬±˝± ¤fl¬øÈ¬ ø¬ıµ≈¬ı˛ ¬Z±¬ı˛± øÚÀ«ø˙Ó¬

˝˚˛º ø¬ıµ≈øÈ¬ Œ˚ Œé¬ÀS¬ı˛ ’ôL√ˆ«¬≈q¡ ˝˚˛ Œ¸˝◊ ’Ú≈¸±À¬ı˛ Î¬◊˝±¬ı˛ ¢∂ÔÚ øÚÌœ«Ó¬ ˝˚˛º Œ˚À˝Ó≈¬ ˜‘øMfl¬±¬ı˛ ‡øÚÊ

fl¬Ì±·≈ø˘¬ı˛ Œ|Ìœø¬ıˆ¬±· ≈˝◊øÈ¬ ¬ÛXøÓ¬ÀÓ¬ fl¬¬ı˛± ˝˚˛ ˚Ô± USDA ¤¬ı— ’±ôL√Ê«±øÓ¬fl¬ (ISSS) ¬¬ÛXøÓ¬

Œ¸˝◊ Œ˝Ó≈¬ ‹ ≈˝◊ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛ øSˆ≈¬Ê ¢∂±ÀÙ¬¬ı˛ ¸±˝±À˚… ˜‘øMfl¬±¬ı˛ ≈˝◊øÈ¬ ’äø¬ıd¬¬ı˛ ¬Û‘Ôfl¬ ¢∂ÔÚøˆ¬øMfl¬

Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛± ˝˚˛º ’¬ı˙… ’±À˜ø¬ı˛fl¬± ˚≈q¡¬ı˛±À©Üò¬ı˛ fl‘¬ø¯∏ ¸—àÔ± ¬Z±¬ı˛± (USDA) ¢∂ÔÚ øˆ¬øMfl¬

Œ|Ìœø¬ıˆ¬±· ¬ıÓ«¬˜±ÀÚ ’øÒfl¬ √õ∂‰¬ø˘Ó¬º
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[ø‰¬S 3.1) øSˆ≈¬Ê ¢∂±ÀÙ¬¬ı˛ ¸±˝±À˚… ˜‘øMfl¬± ¢∂ÔÚ øÚÌ«˚˛ [˝◊Î¬◊. ¤¸. øÎ¬. ¤. ¬ÛXøÓ¬]

USDA ¬ÛXøÓ¬ – ¤˝◊ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛ ˜‘øMfl¬±˚˛ øÚ•ßø˘ø‡Ó¬ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛± ˝˚˛º
(1) Œ¬ıÀ˘˜±øÈ¬ (Sand) – ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±˚˛ ¬ı±˘≈fl¬±¬ı˛ ˆ¬±· ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ Ô±Àfl¬ (85% ¬ı± Ó¬±¬ı˛

Œ¬ı˙œ] ¤¬ı— fl¬«˜ fl¬øÌfl¬±¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±Ì 15% ¬ı± Ó¬±¬ı˛ fl¬˜ ˝˚˛ Œ¬ıÀ˘˜±øÈ¬Àfl¬ ¬ı±˘≈fl¬± fl¬Ì±¬ı˛ ’±˚˛Ó¬Ú
·Ó¬ Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ øÚ•ßø˘ø‡Ó¬ ‰¬±¬ı˛øÈ¬ Î¬◊¬Ûø¬ıˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º

(I) àÔ≤˘fl¬Ì±˚≈q¡ Œ¬ıÀ˘˜±øÈ¬ (Coarse Sand) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ àÔ≤˘ ¬ı±˘≈fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 25%

¬ı± Ó¬±¬ı˛ Œ¬ı˙œ øfl¬ôL≈√ 50% ¤¬ı˛ fl¬˜ ’Ú…±Ú… ¬ı±˘≈fl¬Ì±º
(II) ˜±Á¬±ø¬ı˛ ¬ı±˘≈fl¬± ˜‘øMfl¬± (Medium Sand) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ 25% ’øÓ¬ àÔ≤˘ ¬ı±˘≈fl¬Ì±›

˜Ò…˜ ’±˚˛Ó¬ÀÚ¬ı˛ ¬ı±˘≈fl¬±fl¬Ì± Ô±Àfl¬º ¤¬ı— ¸”Ñ ¬ı±˘≈fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 50% ¤¬ı˛ fl¬˜º
(III) ø˜ø˝ ¬ı±ø˘ ˜±øÈ¬ (Fine Sand) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ 50% ¬ı± Ó¬±¬ı˛ Œ¬ı˙œ ø˜ø˝ ¬ı±˘≈fl¬±fl¬Ì±

Ô±Àfl¬ ¤¬ı— ’øÓ¬ àÔ≤˘, ˜Ò…˜ ¬ı˛fl¬˜ ¬ı±˘≈fl¬± fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 25% ¤¬ı˛ fl¬˜ ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ’øÓ¬
¸”Ñ ¬ı±˘≈fl¬± fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì 50% ¤¬ı˛ fl¬˜º
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(IV) ’øÓ¬ ¸”Ñ Œ¬ıÀ˘˜±øÈ¬ (Very fine Sand) – ¤¬ı˛”¬Û Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ ’øÓ¬ ¸”Ñ ¬ı±˘≈fl¬± fl¬Ì±¬ı˛
¬Ûø¬ı˛˜±Ì ˝˚˛ 50% ¬ı± Ó¬±¬ı˛ Œ¬ı˙œº

(2) Œ¬ıÀ˘ Œ“±˚˛±˙ (Sandy Loam) – ¤˝◊ ˜‘øMfl¬±˚˛ ¬ı±˘≈fl¬± fl¬Ì±¬ı˛ ¸À¬ı«±2‰¬ ¬Ûø¬ı˛˜±Ì 50%—

85% ¤¬ı— fl¬«˜ › ¬Ûø˘¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ ˚Ô±flË¡À˜ 20% › 50% ¤¬ı˛ fl¬˜  ,
(3) Œ“±˚̨±˙ Œ¬ıÀ˘ (Loamy Sand) – ¤ ◊̋¬ı̨”¬Û ‘̃øMfl¬±˚̨ fl¬«̃  fl¬øÌfl¬±¬ı̨ ¬Ûø¬ı̨˜±Ì ˝˚̨ 15% ¬ı± Ó¬±¬ı˛

fl¬˜º ¬Ûø˘¬ı̨ ¬Ûø¬ı̨˜±Ì ˝˚̨ ˙Ó¬fl¬¬ı̨± 30 ˆ¬±À·¬ı˛ fl¬˜º ’¬Û¬ı˛øÀfl¬ ¬ı± ≈̆fl¬± fl¬Ì±¬ı˛ ¬Ûø¬ı˛̃ ±Ì ˝ ˛̊ 70%-85%º
(4) Œ“±˚˛±˙ ˜±øÈ¬ – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 7%, 27%, 28% ˆ¬±· ¬Ûø˘

¤¬ı— ˙Ó¬fl¬¬ı˛± 52 ˆ¬±· ¤¬ı˛ fl¬˜ ¬ı±˘≈fl¬± fl¬Ì±º
(5) ¬¬Ûø˘ Œ“±˚˛±˙ (Silt Loam) – ¤˝◊¬ı˛”¬Û ¢∂ÔÀÚ ¬Ûø˘fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 50% ¬ı± Ó¬±¬ı˛ Œ¬ı˙œº

fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 12%-27%º
(6) ¬¬Ûø˘ ˜‘øMfl¬± (Silt) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ¬Ûø˘ fl¬øÌfl¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 80% ¬ı± Ó¬±¬ı˛ Œ¬ı˙œ ¤¬ı—

fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 12% ¤¬ı˛ fl¬˜ ¬ı±ø˘¬ı˛ ¬Ûø¬ı˛˜±Ú ˙Ó¬fl¬¬ı˛± 20 ˆ¬±À·¬ı˛ fl¬˜º
(7) fl¬«˜ Œ“±˚˛±˙ (Clay Loam) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ 27%-70% fl¬«˜ fl¬øÌfl¬± ¤¬ı— 20%-45%

¬ı±˘≈fl¬± fl¬Ì± Ô±Àfl¬ ø¸ÀåÈ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 15-50 ˆ¬±·º
(8) Œ¬ıÀ˘ fl¬±± Œ“±˚˛±˙ (Sandy clay Loam) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛

20%-35%, ¬Ûø˘¬ı˛ ¬Ûø¬ı˛˜±Ì 28% ¤¬ı˛ fl¬˜º ¤¬ı— ¬ı±˘≈fl¬± fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 45% ¤¬ı˛ Œ¬ı˙œ øfl¬ôL≈√
80% ¤¬ı˛ fl¬˜º

(9) ¬Ûø˘ fl¬«˜ Œ“±˚˛±˙ (Silt Clay Loam) – ¤˝◊ ˜‘øMfl¬±˚˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 27%-

40% ¤¬ı— ¬ı±˘≈fl¬±fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 20% ¤¬ı˛ fl¬˜º øfl¬ôL≈√ ø¸ÀåÈ¬¬ı˛ ¬Ûø¬ı˛˜±Ú ˙Ó¬fl¬¬ı˛± 40%-70%º
(10) ¬ı±˘≈fl¬± fl¬«˜ (Sandy Clay) – ¤˝◊ ˜‘øMfl¬±˚˛ 35% fl¬«˜ fl¬øÌfl¬± Ô±Àfl¬º ¬ı±˘≈fl¬± fl¬Ì±¬ı˛

¬Ûø¬ı˛˜±Ì ˝˚˛ 35%-69% ¤¬ı— ø¸ÀåÈ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¬¬ı˛± 20% ¬ı± Ó¬±¬ı˛ fl¬˜º
(11) ¬Ûø˘ fl¬«˜ (Silty Clay) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ fl¬«˜ fl¬øÌfl¬± › ¬Ûø˘ fl¬øÌfl¬±¬ı˛ ¬ı±ø˘¬ı˛ ¬Ûø¬ı˛˜±Ú

˙Ó¬fl¬¬ı˛± 20 ˆ¬±À·¬ı˛ fl¬˜º
(12) fl¬±± ˜±øÈ¬ (Clay) – ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú… ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º fl¬«˜ fl¬øÌfl¬±¬ı˛

¬Ûø¬ı˛˜±Ì 40% ¬ı± Ó¬±¬ı˛ Œ¬ı˙œ ¬ı±˘≈fl¬± fl¬Ì± › ¬Ûø˘fl¬Ì±¬ı˛ Î¬◊ˆ¬À˚˛¬ı˛ ¬Ûø¬ı˛˜±Ì 40% ¤¬ı˛ fl¬˜º
B. ’Ú≈ˆ¬¬ı ¬ÛXøÓ¬ (Fed Method) –
¤˝◊ ¬ÛXøÓ¬ÀÓ¬ øfl¬Â√≈ ¬Ûø¬ı˛˜±Ì ˜±øÈ¬¬ı˛ ¸Àe· ’ä ¬Ûø¬ı˛˜±Ì Ê˘ ˆ¬±˘ˆ¬±À¬ı ø˜ø˙À˚˛ √õ∂ÔÀ˜ ˜±øÈ¬¬ı˛ ¤fl¬È¬±

Ó¬±˘ ∆Ó¬¬ı˛œ fl¬¬ı˛ÀÓ¬ ˝˚˛º Œ‡± Î¬◊ø‰¬» ˜±øÈ¬¬ı˛ Ó¬±˘È¬± ‡≈¬ı Œ¬ı˙œ ˙≈fl¬ÀÚ± ¬ı± Œˆ¬Ê± Ú± Ú˚˛º Ó¬±¬ı˛¬Û¬ı˛ ≈˝◊
˝±ÀÓ¬ Ó¬±˘≈¬ı˛ ¸±˝±À˚… ˜±øÈ¬¬ı˛ Œ·±˘ fl¬¬ı˛± Ó¬±˘øÈ¬Àfl¬ øfl¬Â√≈ ‰¬±¬Û øÀ˚˛ ’Ú…±Ú… ·≈Ì±·≈Ì ¬Û¬ı˛œé¬±¬ı˛ ¬Z±¬ı˛± ˜±øÈ¬¬ı˛
¢∂ÔÚ øÚÌ«˚˛ fl¬¬ı˛± ˚±˚˛º Œ˚˜Úñ

(i) Œ¬ıÀ˘˜±øÈ¬ – ˜±øÈ¬¬ı˛ Ó¬±˘Àfl¬ øÍ¬fl¬ Œ·±˘ fl¬¬ı˛± ˚±˚˛ Ú± ¤¬ı— ’±„≈À˘ ˜±øÈ¬¬ı˛ ±· ¬ÛÀÎ¬ˇ Ú±º ¬ı±ø˘¬ı˛
‡¸‡À¸ (Gritty) ’Ú≈ˆ”¬øÓ¬ ˝˚˛º

(ii) Œ¬ıÀ˘ Œ“±˚˛±˙ – Ó¬±˝±Àfl¬ Œ·±˘±fl‘¬øÓ¬ ˚ø› fl¬¬ı˛± ˚±˚˛, øfl¬ôL≈√ Ó¬± ¸˝ÀÊ˝◊ Œˆ¬Àe· ˚±˚˛º ’±„≈À˘
¸±˜±Ú… ˜±øÈ¬¬ı˛ ±· ˘±À·º
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(iii) Œ“±˚˛±˙ ˜±øÈ¬ – ˜±øÈ¬¬ı˛ Œ·±˘±fl‘¬øÓ¬ Ó¬±˘øÈ¬Àfl¬, Œ˘ø‰¬ fl¬¬ı˛ÀÓ¬ Œ·À˘ ˜±øÈ¬ Œfl¬ÀÈ¬ Œfl¬ÀÈ¬ ¬ÛÀÎ¬ˇ
˚±˚˛ ¤¬ı— ’±„≈À˘ Œ¬ı˙ ¤fl¬È≈¬ ˜±øÈ¬¬ı˛ ±Ú± ˘±À·º

(iv) ¬Ûø˘ Œ“±˚˛±˙ – ˜±øÈ¬¬ı˛ Œ·±˘±fl‘¬øÓ¬ Ó¬±˘øÈ¬Àfl¬ Œ˘ø‰¬ fl¬¬ı˛± ˚±˚˛, ¤¬ı— ’±„≈À˘ ˜±øÈ¬¬ı˛ Œ¬ı˙ ±· ˘±À·º
(v) ¤“ÀÈ¬˘ Œ“±˚˛±˙ – ‰¬Èƒ¬‰¬ÀÈƒ¬, fl¬±± ˝±ÀÓ¬ Œ˘À· ˚±˚˛, ¸˝ÀÊ Œ˘ø‰¬ fl¬¬ı˛± ¸y√√¬ı, Ó¬À¬ı ˜±ÀÁ¬ ˜±ÀÁ¬

Œ˘ø‰¬ Œˆ¬Àe· ˚±˚˛º
(vi) ¤“ÀÈ¬˘ ˜±øÈ¬ – ‡≈¬ı ‰¬Èƒ¬‰¬ÀÈƒ¬, ’±„≈À˘ Œ¬ı˙œ ±· ˘±À·º ˙≈fl¬ÀÚ± ’¬ıàÔ±˚˛ ˜±øÈ¬¬ı˛ Ó¬±˘øÈ¬ ‡≈¬ı

˙q¡ ˝À˚˛ ˚±˚˛, Ó¬‡Ú ¸˝ÀÊ ˆ¬±e·± ˚±˚˛ Ú±º Ó¬À¬ı ¬Ûø¬ı˛˜±Ì ˜Ó¬ Ê˘ Ô±fl¬À˘ ¸˝ÀÊ ¬ıÎ¬ˇ ¬ıÎ¬ˇ Œ˘ø‰¬
fl¬¬ı˛± ˚±˚˛º

(vii) ¬Ûø˘˜±øÈ¬ Ó¬±˘øÈ¬¬ı˛ ˜¸‘Ú ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Ú…±˚˛ ¬ı± ˜˚˛√±¬ı˛ Ú…±˚˛ ’Ú≈ˆ”¬øÓ¬
(vii) ˜‘øMfl¬±¬ı˛ ¢∂ÔÀÚ¬ı˛ ·≈¬ı˛≈Q (Improtance of soil texture) – ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì ¤¬ı—

Î¬◊»¬Û±øfl¬± ˙øq¡ øÚ˚˛LaÀÌ ˜‘øMfl¬±¬ı˛ ¢∂ÔÀÚ¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡À˚±·…º
àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± ’ÀÚfl¬ fl¬˜ Ô±Àfl¬, fl¬±¬ı˛Ì ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ˜‘øMfl¬± fl¬øÌfl¬±¬ı˛

˜Ò…àÔ Ù“¬±fl¬ ¬ıÎ¬ˇ Ô±fl¬±˚˛ Ê˘ ¸˝ÀÊ˝◊ ˜±øÈ¬¬ı˛ ˜ÀÒ…˝◊ √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— ÚœÀ‰¬ ‰¬À˘ ˚±˚˛º ’¬ı˙… ˜‘øMfl¬±¬ı˛
àÔ≤˘ fl¬øÌfl¬±¬ı˛ ˜Ò…¬ıÓ¬œ« Ù“¬±fl¬·≈ø˘ ¬ıÎ¬ˇ Ô±fl¬±˚˛ ˜±øÈ¬ÀÓ¬ ¬ı±Ó¬±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛, øfl¬ôL≈√ ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛
Î¬◊»¬Û±øfl¬± ˙øq¡ ’ÀÚfl¬ fl¬˜ ˝˚˛, fl¬±¬ı˛Ì àÔ≤˘ ¬ı±˘≈fl¬Ì±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚø¶ç¬˚˛º ¬ı±˘≈fl¬Ì±·≈ø˘ fl¬«˜
fl¬øÌfl¬±¬ı˛ Ú…±˚˛ ÒÚ±Rfl¬ ’±˚˛ÀÚ¬ı˛ ’±±Ú √õ∂±Ú fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¶§ˆ¬±¬ıÓ¬˝◊ ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±˚˛ ¸±¬ı˛ √õ∂À˚˛±·
fl¬¬ı˛À˘› ˜‘øMfl¬±¬ı˛ Î¬◊»¬Û±øfl¬± ˙øq¡ ¬ı‘øX ¬Û±˚˛ Ú±º

¸”Ñfl¬Ì±˚≈q¡ fl¬±±˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈Ì àÔ≤˘fl¬Ì±¬ı˛ √õ∂±Ò±Ú…˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬
Œ¬ı˙œ ˝˚˛º √õ∂Ô˜Ó¬ñ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º fl¬±¬ı˛Ì fl¬«˜ fl¬øÌfl¬± fl¬˘À˚˛Î¬
(colloid) Ò˜œ«º Ó¬±Â√±Î¬ˇ± ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±˚˛ ≈˝◊ fl¬øÌfl¬±¬ı˛ ˜Ò…àÔ Ù“¬±fl¬± ’±˚˛Ó¬ÀÚ é≈¬^ ˝›˚˛±˚˛ Ê˘ ¸˝ÀÊ
øˆ¬Ó¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛ ÚœÀ‰¬ ŒÚÀ˜ Œ˚ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤Â√±Î¬ˇ±› fl¬«˜ fl¬øÌfl¬±·≈ø˘ ÊÀ˘¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ’±˚˛Ó¬ÀÚ
¬ı‘øX ˝›˚˛±˚˛ fl¬øÌfl¬± ˜Ò…àÔ Ù“¬±fl¬ ’±¬ı˛› ŒÂ√±È¬ ˝À˚˛ ˚±˚˛ ¤¬ı— Ê˘ √õ∂À¬ıÀ˙¬ı˛¬ ÛÔ ¬ı˛≈X ˝À˚˛ ˚±˚˛º ¤¬ı˛”¬Û
’¬ıàÔ±¬ı˛ ÊÚ… fl¬«˜ fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú…˚≈q¡ ˜‘øMfl¬±˚˛ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ fl¬˜ ˝˚˛º ø¬ZÓ¬œ˚˛Ó¬ ¤˝◊¬ı˛”¬Û ˜‘øMfl¬±
¬ı˛±¸±˚˛øÚfl¬ øfl¬ ŒÔÀfl¬ Œ¬ı˙œ ¸øflË¡˚˛ ˝˚˛º fl¬±¬ı˛Ì fl¬«˜ fl¬øÌfl¬±¬ı˛ Œfl¬f ˝˚˛ ÒÌ±Rfl¬ ’±˚˛Ú˚≈q¡ ¤¬ı— Î¬◊˝±¬ı˛
¬ıø˝«ˆ¬±À· ’¬ıàÔ±Ú fl¬À¬ı˛ ÒÚ±Rfl¬ › Ÿ¬Ì±Rfl¬ ’±˚˛Ú˚≈q¡ ¤¬ı— Î¬◊˝±¬ı˛ ¬ıø˝«ˆ¬±À· ’¬ıàÔ±Ú fl¬À¬ı˛ ÒÚ±Rfl¬
› Ÿ¬Ì±Rfl¬ ’±˚˛Úº ¶§ˆ¬±¬ıÓ¬˝◊ ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ Œ¬ı˙œ ˝›˚˛±˚˛ ˜±øÈ¬¬ı˛ Î¬◊»¬Û±øfl¬±
˙øq¡ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º Œ¸ ¸˜d¬ ˜‘øMfl¬±˚˛ fl¬«˜ fl¬Ì±¬ı˛ √õ∂±Ò±Ú… Ô±Àfl¬ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±˚˛ ø¬ıøˆ¬iß ’±fl‘¬øÓ¬¬ı˛
·Í¬Ú·Ó¬ ∆¬ıø˙©Ü… ˘é¬… fl¬¬ı˛± ˚±˚˛º ¤¬ı˛ ÊÚ… ˜‘øMfl¬±˚˛ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬› ˘é¬… fl¬¬ı˛± ˚±˚˛ ¤¬ı— Ê˘
√õ∂À¬ıÀ˙¬ı˛ ¬ÛÔ› ¸˝ÊÓ¬¬ı˛ ˝˚˛º

¬Ûø˘fl¬Ì±¬ı˛ √õ∂±Ò±Ú…˚≈q¡ ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± fl¬«˜ fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú… ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬± fl¬˜

˝˚˛º ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ·Í¬ÀÚ¬ı˛› ¸‘ø©Ü ˝˚˛ Ú±, fl¬±¬ı˛Ì ¬Ûø˘fl¬øÌfl¬±¬ı˛ ’±Í¬±À˘± ˆ¬±¬ı fl¬˜ Ô±Àfl¬º

¤¬ı˛ÊÚ… ˜‘øMfl¬±˚˛ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ˝˚˛º ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ‚È¬±ÀÓ¬› ¬Ûø˘ fl¬øÌfl¬±·≈ø˘

‡≈¬ı Œ¬ı˙œ ¸øflË¡˚˛ Ú± ˝›˚˛±˚˛ ˜±øÈ¬¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±› √õ∂±Ò±Ú…˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬± ’ÀÚfl¬

fl¬˜ ˝˚˛º
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˜‘øMfl¬±¬ı˛ ¢∂ÔÚ ·≈ø˘¬ı˛ ˜ÀÒ… Œ“±˚˛±˙ ˜‘øMfl¬±˝◊ ¸¬ı«±À¬Ûé¬± Î¬◊¬ı«¬ı˛¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ¤˝◊ ˜±øÈ¬ÀÓ¬ fl¬±±

› ¬ı±ø˘¬ı˛ ˆ¬±· √õ∂±˚˛ ¸˜±Ú Ô±fl¬±˚˛ ¬ı±ø˘ ˜±øÈ¬¬ı˛ ¢∂ÔÚ·Ó¬ √õ∂øÓ¬fl”¬˘Ó¬± Œ˚˜Ú Œ¬ı˙œ fl¬À¬ı˛ √õ∂fl¬È¬ ˝˚˛ Ú±

ŒÓ¬˜øÚ fl¬±± fl¬øÌfl¬±¬ı˛ fl≈¬√õ∂ˆ¬±¬ı ŒÔÀfl¬› ¤˝◊ ˜±øÈ¬ ˜≈q¡ ˝˚˛º ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ fl¬±± fl¬Ì±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

Œ“±˚˛±˙ ˜±øÈ¬ Œ¬ıÀ˘ ˜±øÈ¬¬ı˛ Ú…±˚˛ ˙≈©® ˝˚˛ Ú± ’±¬ı±¬ı˛ ˜‘øMfl¬± ¬ı˛KÒ™·≈ø˘ fl¬±±˜±øÈ¬¬ı˛ Ú…±˚˛ ˙≈©® ˝˚˛ Ú± ’±¬ı±¬ı˛

˜‘øMfl¬± ¬ı˛KÒ™·≈ø˘ fl¬±±˜±øÈ¬¬ı˛ Ú…±˚˛ ’øÓ¬ ¸”Ñ Ú± ˝›˚˛±˚˛ ˜±øÈ¬¬ı˛ ˜ÀÒ… ¬ı±˚˛”˙”Ú… ’¬ıàÔ±¬ı˛› ¸‘ø©Ü ˝ÀÓ¬

¬Û±À¬ı˛ Ú±º Ó¬±Â√±Î¬ˇ± ¬ı±ø˘ fl¬±± › ¬Ûø˘ fl¬Ì± ¬Û¬ı˛¶Û¬ı˛ ŒÊ±È¬ ¬ıX ˝À˚˛ ·Í¬Ú ¤fl¬fl¬ ¸‘ø©Ü fl¬À¬ı˛ ¬ıÀ˘ ˜‘øMfl¬±

¬ı˛KÒ™ fl¬±˜… ’¬ıàÔ±˚˛ Ô±Àfl¬º ¤ ¸˜d¬ fl¬±¬ı˛ÀÌ Œ“±˚˛±˙ ˜±øÈ¬ÀÓ¬ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ¬ı±Ó¬±¸ › Ê˘ Ô±Àfl¬

˚±˝± Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü¬ı˛ ¸˝±˚˛fl¬ ˝˚˛º fl¬±± fl¬Ì±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬¬ı˛ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±› Œ¬ı˙œ ˝˚˛º

¤¬ı˛ Ù¬À˘ ˜±øÈ¬ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Î¬◊øæ ‡±À… ¸˜‘X ˝˚˛º ˜‘øMfl¬± ¸≈·Í¬Ú˚≈q¡ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… ÊÀ˘¬ı˛

√õ∂À¬ı˙…Ó¬±› ¬ı‘øX ¬Û±˚˛º ¤˝◊ ¸˜d¬ fl¬±¬ı˛ÀÌ Œ“±˚˛±˙ ˜±øÈ¬ ¸¬ı«±À¬Ûé¬± Î¬◊¬ı«¬ı˛ ¬ı˛”À¬Û ¬Ûø¬ı˛·øÚÓ¬ ˝˚˛º

3.3.2 ˜‘øMfl¬± ·Í¬Ú

˜‘øMfl¬± ¢∂ÔÀÚ¬ı˛ Ú…±˚˛ ˜‘øMfl¬±¬ı˛ ’±¬ı˛ ¤fl¬øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü… ˝˘ ·Í¬Ú (Structure)º

¸±Ò±¬ı˛Ìˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß ‡øÚÊfl¬Ì± [¬ı±ø˘, fl¬±± › ¬Ûø˘] ¤¬ı— ∆Ê¬ı fl¬øÌfl¬±·≈ø˘ ¬Û‘Ôfl¬ˆ¬±À¬ı ’¬ıàÔ±Ú

fl¬¬ı˛À˘› Œ¬ı˙œ¬ı˛ˆ¬±· Œé¬ÀS Î¬◊˝±¬ı˛± ŒÊ±È¬¬ıX ˝À˚˛ ø¬ıøˆ¬iß ’±fl¬±¬ı˛ › ’±˚˛Ó¬ÀÚ¬ı˛ ø¬Û`¬ (Lump) ·Í¬Ú

fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ø¬ıøˆ¬iß ’±fl¬±¬ı˛ › ’±˚˛Ó¬ÀÚ¬ı˛ ¤˝◊¬ı˛”¬Û ŒÊ±È¬ ¬ıX ’¬ıàÔ±˚˛ ¬ı± ø¬Û`¬

¸‘ø©Ü ˝›˚˛±Àfl¬˝◊ ˜‘øMfl¬± ·Í¬Ú ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ ¤˝◊¬ı˛”¬Û ø¬Û`¬Àfl¬ ˝◊—¬ı˛±Êœ ¬Ûø¬ı˛ˆ¬±¯∏±˚˛ Œ¬ÛÎ¬ (Ped) ¬ıÀ˘º

˜‘øMfl¬±¬ı˛ ∆Ê¬ı¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸ ¤¬ı— fl¬±± fl¬øÌfl¬±¬ı˛ ¸—˚≈øq¡√õ∂¬ıÌÓ¬± ¬ı± ¸—À˚±·˙œ˘Ó¬±¬ı˛ ÊÚ… ‡øÚÊ

› ∆Ê¬ı fl¬øÌfl¬±·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝À˚˛ ¶§±ˆ¬±ø¬ıfl¬ ˆ¬±À¬ı ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º √õ∂fl‘¬øÓ¬ÀÓ¬ ¶§±ˆ¬±ø¬ıfl¬

ˆ¬±À¬ı ¸‘ø©Ü¬ı˛ ÊÚ…˝◊ ·Í¬Ú·≈ø˘ fl‘¬øS˜ˆ¬±À¬ı ¸‘©Ü ŒÏ¬˘± (Clod) ŒÔÀfl¬ ¸•Û”Ì« ¬Û‘Ôfl¬º ˜‘øMfl¬± fl¬¯∏«ÀÌ¬ı˛ Ù¬À˘

Œ˚ ø¬Û`¬ ¸‘ø©Ü ˝˚˛ Œ¸·≈ø˘Àfl¬ ŒÏ¬˘± ¬ıÀ˘º fl‘¬øS˜ˆ¬±À¬ı ¸‘ø©Ü ˝˚˛ ¬ıÀ˘ ·Í¬Ú Ú± ¬ıÀ˘ ŒÏ¬˘± ¬ı˘± ˝˚˛º

‘̃øMfl¬±¬ı˛ ·Í¬Ú ‘̧ø©Ü¬ı˛ √õ∂øflË¡ ˛̊± (Formation of soil structure) – ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü¬ı˛ ≈øÈ¬ ·≈¬ı˛≈Q¬Û”Ì«

¬Û˚«±˚˛ ˝˘ – (A) ∆Ê¬ı ¬Û±Ô« › fl¬«˜ fl¬øÌfl¬±¬ı˛ ¸—¸øq¡ √õ∂¬ıÌÓ¬±¬ı˛ ÊÚ… ˜‘øMfl¬±¬ı˛ ‡øÚÊ › ∆Ê¬ı fl¬Ì±¬ı˛

¸˜ø©Üfl¬¬ı˛Ì (Aggregation) ¬¬ı± ¸—‚¬ıX ’¬ıàÔ±Ú (B) √õ∂±Ôø˜fl¬ˆ¬±À¬ı ·øÍ¬Ó¬ ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ Î¬◊¬Û ∆Ê¬ı

¬Û±Ô« øÚ¸‘Ó¬ ’±Í¬±À˘± ¬Û±ÀÔ«¬ı˛ ’±¬ı¬ı˛Ì ¸‘ø©Ü¬ı˛ ˜±Ò…À˜ ¤À¬ı˛ àÔ±ø˚˛Q ±Úº

(A) ·Í¬Ú ¤fl¬fl¬ ¸‘ø©Ü ¬ı± ‡øÚÊ › ∆Ê¬ı fl¬Ì±¬ı˛ ¸˜ø©Üfl¬¬ı˛Ì (Aggregation of individual

soil particles) – ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü¬ı˛ √õ∂Ô˜ ¬ÛÀé¬¬Û ˝˘ ¬Û‘Ôfl¬ˆ¬±À¬ı ’¬ıàÔ±Úfl¬±¬ı˛œ ‡øÚÊ › ∆Ê¬ı

fl¬øÌfl¬±¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸˜ø©Üfl¬¬ı˛Ìº ¤˝◊ ¬ÛXøÓ¬ÀÓ¬ ∆Ê¬ı ¬Û±Ô« ¤¬ı— fl¬±± fl¬Ì±¬ı˛ ˆ”¬ø˜fl¬± ’¬Ûø¬ı˛¸œ˜º fl¬±±

fl¬Ì±¬ı˛ ¬Û‘á¬Ó¬À˘¬ı˛ Œ˜±È¬ Œé¬SÙ¬˘ ’Ú…±Ú… ‡øÚÊ fl¬Ì±¬ı˛ [ø¸åÈ¬ › ¬ı±ø˘] Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ¬ıÀ˘ ¤¬ı— ˝◊˝±¬ı˛

Î¬◊2‰¬ Ó¬øÎ¬ˇ» ’±Ò±Ú ˚≈q¡ ˝›˚˛±˚˛ ˝◊˝± ·Í¬Ú ¸‘ø©ÜÀÓ¬ ˜≈‡… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º fl¬±± fl¬Ì±¬ı˛ ¤¬ı˛”¬Û ¸—¸øq¡
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√õ∂¬ıÌÓ¬±¬ı˛ ÊÚ… ¤fl¬±øÒfl¬ fl¬±± fl¬Ì± ¬Û¬ı˛¶Û¬ı˛ ø˜ø˘Ó¬ ˝À˚˛ ¬ı± fl¬±± fl¬Ì± ¬ı±ø˘› ø¸åÈ¬ fl¬Ì±¬ı˛ ¸Àe· ø˜ø˘Ó¬

˝À˚˛ ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º fl¬±± fl¬Ì±¬ı˛ ¸Àe· ’Ú…±Ú… ‡øÚÊ fl¬Ì±¬ı˛ ¬ıKÒÚ ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬ıKÒÚfl¬±¬ı˛œ Î¬◊¬Û±±Ú

¬ı± ˜±Ò…À˜¬ı˛ (comenting agent) √õ∂À˚˛±ÊÚ ˝˚˛º fl¬±± fl¬Ì±¬ı˛ ˘‚≈ √õ∂˘•§ÀÚ¬ı˛ (Dilute suspension)

¸Àe· fl¬…±˘ø¸˚˛±˜ Œflv¬±¬ı˛±˝◊ÀÎ¬¬ı˛ ^¬ıÌ ø˜|Ì fl¬¬ı˛À˘ fl¬«˜fl¬øÌfl¬± ±Ú± ¬ıX (flocculation) ˝˚˛º ¬Ûø¬ı˛|¬ıÌ

¬ı± Œˆ¬ÃÓ¬ √õ∂øflË¡˚˛± ¬ıKÒÚfl¬±¬ı˛œ Î¬◊¬Û±±Ú fl¬…±˘ø¸˚˛±˜ Œflv¬±¬ı˛±˝◊Î¬ ø¬ıÓ¬±øÎ¬ˇÓ¬ fl¬¬ı˛À˘ ø¬ı¬Û¬ı˛œÓ¬ ’¬ıàÔ± ¸‘ø©Ü ˝˚˛

’Ô«±» fl¬±±fl¬Ì±·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ŒÊ±È¬ ¬ıX ˝˚˛ Ú±º ≈˝◊øÈ¬ fl¬±± fl¬Ì±¬ı˛ ŒÊ±È¬ ¬ıKÒÚ ˝◊. ŒÊ. ¬ı˛±À¸À˘¬ı˛ (E.

J. Russell) Ó¬M3 ’Ú≈˚±˚˛œ ¸•Û±øÓ¬ ˝˚˛º ÊÀ˘¬ı˛ ’Ú≈ ø¬ZÀ˜¬ı˛≈ (Dipole) ø¬ıø˙©Ü ¤¬ı— fl¬˘À¬ı˛Î¬Ò˜œ«

fl¬±± fl¬Ì± Ÿ¬Ì±Rfl¬ ’±Ò±Ú ˚≈q¡º ¤ÊÚ… fl¬…±È¬ ’±˚˛ÀÚ¬ı˛ ˚Ô± fl¬…±˘ø¸˚˛±À˜¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Ê˘ ’Ì≈¬ı˛

Ÿ¬Ì±Rfl¬ ’±Ò±Ú˚≈q¡ √õ∂±ôL√ fl¬…±È¬ ’±˚˛Ú ¬Z±¬ı˛± ’±fl‘¬©Ü ˝˚˛ ¤¬ı— ÒÚ±Rfl¬ ’±Ò±Ú ˚≈q¡ √õ∂±ôL√ fl¬±± fl¬Ì±¬ı˛ √õ∂øÓ¬

’±fl‘¬©Ü ˝˚˛º ¤¬ı˛ Ù¬À˘ ≈˝◊øÈ¬ fl¬±± fl¬Ì±¬ı˛ ˜ÀÒ… Œ¸Ó≈¬ ∆Ó¬¬ı˛œ ˝˚˛º

–   Ÿ–    Ÿ¬ Ÿ¬    –   –     Ÿ¬ –   Ÿ¬ Ÿ¬          –

fl¬±±ñÊ˘ñfl¬…±È¬ ’±˚˛Úñfl¬±±ñÊ˘ñfl¬…±È¬ ’±˚˛Úñfl¬±±

clay—water—cation — clay — water — cation — clay

Ê˘ fl¬Ì± ˙≈øfl¬À˚˛ Œ·À˘ ¬Û±˙±¬Û±ø˙ øÚfl¬ÀÈ¬ ‰¬À˘ ’±À¸ ¬ıÀ˘ ¬ıKÒÚ ‘Ï¬ˇ ˝˚˛º ˜±øÈ¬¬ı˛ ¬Û˚«±˚˛ flË¡À˜

˙≈©®±˚˛Ú › ’±^«±˚˛Ú (wetting) ·Í¬Ú ·≈ø˘Àfl¬ ‘Ï¬ˇ fl¬À¬ı˛º ·Í¬Ú·≈ø˘ ˝›˚˛±¬ı˛ ¬Û¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ˚‡Ú øˆ¬ÀÊ

˚±˚˛ Ó¬‡Ú ·Í¬Ú ¤fl¬Àfl¬¬ı˛ ø¬ıøˆ¬iß àÔ±Ú ’¸˜±Úˆ¬±À¬ı ¶£¬œÓ¬ ˝˚˛ ¬ıÀ˘ Ó¬±¬ı˛ ˜ÀÒ… ≈¬ı«˘Ó¬±¬ı˛ ¸‘ø©Ü ˝˚˛ ¤¬ı—

≈¬ı«˘ Ó¬˘ ¬ı¬ı˛±¬ı¬ı˛ Œˆ¬Àe· ˚±›˚˛±˚˛ ·Í¬Ú ¤fl¬fl¬·≈ø˘ é≈¬^ ˝˚˛º ¤¬ı˛ Ù¬À˘ ±Ú±¬ıX ·Í¬Ú (Granular

Structure) ¸‘ø©Ü ˝˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ˜±øÈ¬¬ı˛ ·˘Ú (thawing) ¤¬ı— ø˝˜±˚˛ÀÚ¬ı˛ (Freezing) Ù¬À˘ ¤˝◊¬ı˛”¬Û

·Í¬Ú ¸‘ø©Ü ˝˚˛º

≈øÈ¬ fl¬±±fl¬Ì±¬ı˛ ˜ÀÒ… ¸—À˚±· ‚È¬±ÀÓ¬ ’ÀÚfl¬ ¸˜˚˛ Ÿ¬Ì±Rfl¬ ’±˚˛Ú ¬ı± ¤…±Ú ’±˚˛Ú› ˆ”¬ø˜fl¬± ¢∂˝Ì

fl¬À¬ı˛º Ù¬¸ÀÙ¬È¬ ’±˚˛Ú ¤¬ı˛”≈¬Û ¬ıKÒÀÚ ø¬ıÀ˙¯∏ fl¬±˚«fl¬¬ı˛œ ˝˚˛º ¬¬ı˝≈ Œ˚±·…Ó¬± ˚≈q¡ Ù¬¸ÀÙ¬È¬ ’±˚˛Ú Œ˘Ã˝¬ ›

’…±˘≈ø˜øÚ˚˛±˜ ’±˚˛ÀÚ¬ı˛ Î¬◊¬ÛøàÔÀÓ¬ÀÓ¬ øÚ•ßø˘ø‡Ó¬ ˆ¬±À¬ı ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º

clay—AI(OH).HP04(OH)AI—clay

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±±ÀÚ ø¬ıÀ˙¯∏Ó¬ ’·«±øÚfl¬ fl¬±¬ı˛¬ıÚ ˜‘øMfl¬± ·Í¬ÀÚ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º

àÔ≤˘ √¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±˚˛ ·Í¬Ú ¸‘ø©ÜÀÓ¬ ∆Ê¬ı¬Û±Ô« ˜≈‡… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ø˝Î¬◊ø˜fl¬ › Ù¬±˘øˆ¬fl¬ ’…±ø¸Î¬

Ÿ¬Ì±Rfl¬ ’±Ò±Ú ˚≈q¡ ˝›˚˛±˚˛ Œfl¬±Ú ÒÚ±Rfl¬ ’±˚˛Ú ¬ı± fl¬…±È¬ ’±˚˛ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü

˝˚˛º fl¬˘À˚˛Î¬ Ò˜œ« ø˝Î¬◊˜±¸ fl¬øÌfl¬±¬ı˛ ¸—¸øq¡ √õ∂¬ıÌÓ¬±¬ı˛ ÊÚ… ˝◊˝± ø¬ıøˆ¬iß ‡øÚÊfl¬Ì±¬ı˛ ¸Àe· ¬ıKÒÚ ¸‘ø©Ü

fl¬À¬ı˛ ·Í¬Ú ∆Ó¬¬ı˛œ fl¬À¬ı˛º

B. àÔ±ø˚˛Q (Stability) – ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß fl¬Ì±·≈ø˘ ŒÊ±È¬¬ıX ˝›˚˛±¬ı˛ ¬Û¬ı˛ ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛

àÔ±ø˚˛Q¸≈˘ˆ¬ fl¬¬ı˛± ¤fl¬±ôL√ √õ∂À˚˛±ÊÚº ·Í¬Ú ¤fl¬fl¬·≈ø˘ ˚ø ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ‘Ï¬ˇ ¬ı± fl¬øÍ¬Ú ˝˚˛ Ó¬±˝À˘
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¬ı‘ø©Ü¬ı˛ ÊÀ˘¬ı˛ ’±‚±ÀÓ¬ ·Í¬Ú·≈ø˘ ¸˝ÀÊ˝◊ Œˆ¬Àe· ¬ÛÎ¬ˇÀÓ¬ Œ‡± ˚±˚˛ ¤¬ı— ˜‘øMfl¬± fl¬Ì±·≈ø˘ ¬Û≈Ú¬ı˛±˚˛ ¬Û‘Ôfl¬
’¬ıàÔ±˚˛ ‰¬À˘ ’±À¸º ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ àÔ±ø˚˛Q ¸≈øÚø(Ó¬ fl¬¬ı˛ÀÓ¬ ∆Ê¬ı ¬Û±Ô« ˜≈‡… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º
˜‘øMfl¬±¬ı˛ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊¬Û±±Ú ÊÀ˘ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ¤fl¬√õ∂fl¬±¬ı˛ ’±Í¬±À˘± ¬Û±Ô« ¸‘ø©Ü fl¬À¬ı˛º
‹ ’±Í¬±À˘± ¬Û±Ô« ÊÀ˘¬ı˛ ¸Àe· ø˜ø|Ó¬ ˝À˚˛ ˜±øÈ¬ÀÓ¬ √õ∂À¬ı˙ fl¬¬ı˛±¬ı˛ ¸˜˚˛ ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ Î¬◊¬ÛÀ¬ı˛
¤fl¬øÈ¬ ’±¬ı¬ı˛Ì ∆Ó¬¬ı˛œ fl¬À¬ı˛º ¬ÛÀ¬ı˛ ‹ ’±¬ı¬ı˛Ì ˙≈øfl¬À˚˛ Œ·À˘ ’±¬ı˛› fl¬øÍ¬Ú ˝˚˛ ¬ıÀ˘ ·Í¬Ú ¤fl¬fl¬·≈ø˘ ÊÀ˘¬ı˛
’±‚±ÀÓ¬ Œˆ¬Àe· Œ˚ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝À˘ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¤¬ı˛”¬Û ’±Í¬±À˘± Î¬◊¬Û±±Ú
ÊÀ˘ Ò≈À˚˛ ˚±˚˛º ¤¬ı˛”¬Û Œé¬ÀS Œ˘Ã˝ ’'±˝◊Î¬ › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ √õ∂ˆ‘¬øÓ¬ Œ˚Ã· ŒÔÀfl¬ øÚ–¸‘Ó¬
¬Û±Ô« ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ fl¬øÍ¬Ú ’±¬ı¬ı˛Ì ¸‘ø©Ü fl¬À¬ı˛º ˜‘øMfl¬± ·Í¬Ú·≈ø˘¬ı˛ àÔ±ø˚˛Q ˜‘øMfl¬± fl¬Ì±·≈ø˘ ˜ÀÒ…
¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÀÚ¬ı˛ (chemical bonding) √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛› ’ÀÚfl¬±—À˙ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬± fl¬Ì±·≈ø˘
˚‡Ú ¸≈‘Ï¬ˇ ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÀÚ ’±¬ıX ˝˚˛ Œfl¬¬ı˘˜±S Ó¬‡Ú˝◊ ·Í¬Ú·≈ø˘¬ı˛ àÔ±ø˚˛Q ¸≈øÚø(Ó¬ ˝˚˛º fl¬±±fl¬Ì±
› ∆Ê¬ıfl¬Ì± øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı ¸≈‘Ï¬ˇ ¬ıKÒÚ ¸‘ø©Ü fl¬À¬ı˛º

(i) fl¬±±fl¬Ì±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ – ˜‘øMfl¬±¬ı˛ fl¬±±fl¬Ì± ·≈ø˘ ¯∏Î¬ˇÓ¬˘ ø¬ıø˙©Ü Œõ≠ÀÈ¬¬ı˛ Ú…±˚˛º ¤¬ı˛ ø¬ıd¬‘Ó¬˘
Ÿ¬Ì±Rfl¬ ’±Ò±Ú˚≈q¡ ˚Ô± ÒÚ±Rfl¬ ’±˚˛Ú ¬ı± fl¬…±È¬’±˚˛Ú ·≈ø˘¬ı˛ ˜Ê≈Ó¬ àÔ˘ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º fl¬±±
fl¬Ì±¬ı˛ ÒÚ±Rfl¬ ’±Ò±ÀÚ¬ı˛ ¸Àe· ˝◊˝±¬ı˛ ’Ú…Ó¬À˘¬ı˛ ÒÚ±Rfl¬ ’±Ò±ÀÚ¬ı˛ ˜ÀÒ… ¸˜Ó¬± ¬ıÊ±˚˛ Ô±Àfl¬º øÚ•ßø˘ø‡Ó¬
øÓ¬Ú √õ∂fl¬±¬ı˛ ÒÚ±Rfl¬ ’±Ò±Ú fl¬±± fl¬Ì±¬ı˛ ¸Àe· ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÀÚ ’±¬ıX ˝˚˛º

(a) fl¬…±È¬’±˚˛Ú ¬ıKÒÚ (Cation linkage) – ø¬ıøˆ¬iß fl¬…±È ’±˚˛Ú ≈˝◊øÈ¬ fl¬±±fl¬Ì±¬ı˛ ø¬ıd¬‘Ó¬ Ó¬À˘¬ı˛
Ÿ¬Ì±Rfl¬ ’±Ò±ÀÚ ’±fl‘¬©Ü ˝›˚˛±¬ı˛ ˜±Ò…À˜ ‹ ≈˝◊ fl¬±±fl¬Ì±¬ı˛ ˜ÀÒ… ‘Ï¬ˇ ¬ıKÒÚ ¸‘ø©Ü ˝˚˛º ¬ıKÒÀÚ¬ı˛ ‘Ï¬ˇÓ¬±
¬ı± ˙øq¡ øÚˆ«¬¬ı˛ fl¬À¬ı˛ fl¬…±È¬ ’±˚˛ÀÚ¬ı˛ ’±˚˛Ó¬Ú › ’±Ò±ÀÚ¬ı˛ (charge) ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛º ’À¬Ûé¬±fl‘¬Ó¬
é≈¬^ fl¬…±È¬ ’±˚˛Ú Œ˚˜Ú ˝±˝◊ÀE±ÀÊÚ ¤¬ı— Œ¬ı˙œ ’±Ò±Ú˚≈q¡ ’±˚˛Ú Œ˚˜Ú fl¬…±˘ø¸˚˛±˜ [ø¬Z·≈Ì ’±Ò±Ú]
‘Ï¬ˇ ¬ıKÒÚ ¸‘ø©Ü ˝˚˛º øfl¬ôL≈√ Œ¸±øÎ¬˚˛±˜ ’±˚˛Ú ’À¬Ûé¬±fl‘¬Ó¬ ¬ı‘˝» ¤¬ı— ¤fl¬øÈ¬˜±S ’±Ò±Ú˚≈q¡ ˝›˚˛±˚˛

fl¬±±fl¬Ì±Àfl¬ ¬ıKÒÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ø¬ı˚≈q¡ fl¬À¬ı˛º

[ø‰¬S 3.2) fl¬…±È¬ fl¬±± fl¬Ì±¬ı˛ ¬ıKÒÚ
(b) fl¬±Î«¬ ˝±Î¬◊À¸¬ı˛ √õ∂ˆ¬±¬ı (Cardhouse effect) – fl¬±± fl¬Ì±¬ı˛ ø¬ıd¬‘Ó¬ Ó¬À˘ Œ˚˜Ú Ÿ¬Ì±Rfl¬ ’±Ò±Ú

Ô±Àfl¬ ŒÓ¬˜øÚ Î¬◊˝±¬ı˛, ¸efl¬œÌ«Ó¬À˘ ÒÚ±Rfl¬ ¤¬ı— Ÿ¬Ì±Rfl¬ Î¬◊ˆ¬˚˛ ’±Ò±Ú˝◊ Ô±Àfl¬º ¤¬ı˛ Ù¬À˘ fl¬±±fl¬Ì±¬ı˛

¬Û¬ı˛¶Û¬ı˛ ¸efl¡œÌ« Ó¬˘·≈ø˘¬ı˛ ˜ÀÒ… ¬ı± ¸efl¬œÌ« Ó¬˘ › ø¬ıd¬‘Ó¬ Ó¬À˘¬ı˛ ˜ÀÒ… ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ ¸‘ø©Ü ˝˚˛º
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[ø‰¬S 3.3) fl¬±±fl¬Ú±¬ı˛ ¬ıKÒÀÚ fl¬±Î«¬ ˝±Î¬◊¸ √õ∂ˆ¬±¬ı
(c) Œ¸±fl¬ fl¬…±È¬ ’±˚˛ÀÚ¬ı˛ ¬¬ıKÒÚ (Bonding of hydrous Oxide) – øõ≠ÚÔ±˝◊È¬ ’Ô«±»

˘…±ÀÈ¬¬ı˛±˝◊ÀÈ¬¬ı˛ ˜ÀÒ… fl¬±± fl¬Ì± ¤¬ı— Œ¸±fl¬ Œ˘Ã˝ › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ (Hydrous oxides of

iron and alluminium) ’¬ıàÔ±Ú fl¬À¬ı˛º Œ¸±fl¬ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ÒÚ±Rfl¬ ’±Ò±Ú ˚≈q¡ ˝˚˛º
¤¬ı˛ Ù¬À˘ ˝◊˝±¬ı˛± ÒÚ±Rfl¬ ’±Ò±Ú˚≈q¡ ø¸ø˘Àfl¬È¬ fl¬±± fl¬Ì±¬ı˛ ¸Àe· ˚≈q¡ ˝À˚˛ ‘Ï¬ˇ ¬ıKÒÚ ¸‘ø©Ü fl¬À¬ı˛º ˙≈øfl¬À˚˛
˚±›˚˛±¬ı˛ ¬Û¬ı˛ ¤˝◊ ¬ıKÒÚ ’±¬ı˛› ‘Ï¬ˇ ˝˚˛º øˆ¬ÀÊ ’¬ıàÔ±˚˛ ˘…±ÀÈ¬¬ı˛±˝◊È¬ ’ÀÚfl¬ Œfl¬±˜˘ ˝›˚˛±˚˛ ¤¬ı— ˝◊˝±
Œ¬ı˛±À ˙≈øfl¬À˚˛ øÚÀ˘ fl¬øÍ¬Ú ˝◊ÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¬ÛÀ¬ı˛ ‹ ˝◊È¬ øÀ˚˛ ¬ı±øÎ¬ˇ ∆Ó¬¬ı˛œ ˝˚˛º

(ii) ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ (Chemical bonding of humus) – ˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸
fl¬øÌfl¬± øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ ¸‘ø©Ü fl¬À¬ı˛º

(a) fl¬±± fl¬Ì± › ∆Ê¬ı fl¬øÌfl¬±¬ı˛ ˜ÀÒ… ¬ıKÒÚ – ø˝Î¬◊˜±¸ fl¬øÌfl¬±·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ÒÚ±Rfl¬ ’±Ò±Ú˚≈q¡
˝˚˛º ¤¬ı˛ Ù¬À˘ ¤fl¬øÈ¬ fl¬±± fl¬Ì±¬ı˛ ø¬ıd¬‘Ó¬ Ó¬À˘¬ı˛ ¸Àe· ¤fl¬øÈ¬ ø˝Î¬◊˜±¸ fl¬Ì±¬ı˛ ‘Ï¬ˇ ¬ıKÒÚ ¸‘ø©Ü ˝˚˛º Œfl¬±Ú
Œfl¬±Ú ¸˜À˚˛ fl¬±± fl¬Ì±¬ı˛ ¸—fl¬œÌ« Ó¬À˘¬ı˛ ÒÚ±Rfl¬ ’±Ò±ÀÚ¬ı˛ ¸Àe· ∆Ê¬ı fl¬Ì±¬ı˛ ÒÚ±Rfl¬ ’±Ò±ÀÚ¬ı˛ ¸—À˚±·
˝˚˛ ¤¬ı— ‹ ≈˝◊ fl¬øÌfl¬± ‘Ï¬ˇ ¬ıKÒÀÚ ’±¬ıX ˝˚˛º

(b) fl¬…±È¬ ’±˚˛Ú ¸—À˚±· (Cation Linkage) – ÒÚ±Rfl¬ ’±Ò±Ú ˚≈q¡ ≈˝◊øÈ¬ ∆Ê¬ı fl¬øÌfl¬±¬ı˛ ˜Ò…àÔÀ˘
’Ú… Œfl¬±Ú fl¬…±È¬ ’±˚˛Ú ¸—˚≈q¡ ˝À˚˛ ¤˝◊ √õ∂fl¬±¬ı˛ ¬ıKÒÚ ¸‘ø©Ü ˝˚˛ ¤¬ı— àÔ±˚˛œ ·Í¬Ú ·øÍ¬Ó¬ ˝˚˛º

(c) ¸À˚˛˘ ˜±˝◊ÀflË¡±¬ı¸ƒ ¬Z±¬ı˛± ¸‘©Ü Ó¬ôL≈√¬ı˛ Ú…±˚˛ ¬ıd≈¬ ¬Û≈? ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜ (Filamentous growth

of soil microbes) – ˜‘øMfl¬±¬ı˛ é≈¬^ Êœ¬ı Œ˚˜Ú Ù¬±øe· (Fungi) › ’…±fl¬øÈ¬ÀÚ± ˜±˝◊À¸È¬ ˜±fl¬Î¬ˇ¸±¬ı˛
Ú…±˚˛ Œ˝ øÚ–¸‘Ó¬ ¬ı˛À¸¬ı˛ ¸±˝±À˚… ÊÎ¬ˇ±ÀÚ± Ó¬ôL≈√¬ı˛ Ú…±˚˛ ¬ıd≈¬ ¸‘ø©Ü fl¬À¬ı˛ Î¬◊˝± ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ‰¬Ó≈¬ø«Àfl¬
’±¬ı¬ı˛Ì ¸‘ø©Ü fl¬À¬ı˛ Î¬◊˝±ø·Àfl¬ ‘Ï¬ˇˆ¬±À¬ı ’±¬ıX fl¬À¬ı˛º

(d) ¬ı…±fl¬øÈ¬ø¬ı̨˚̨± ¤¬ı— ’Ú…±Ú… ¸À˚̨˘ ˜± ◊̋ÀflË¡±¬ı¸ › ·±ÀÂ√¬ı̨ ”̆̃  ŒÔÀfl¬ øÚ– ‘̧Ó¬ Ôfl¬ÔÀfl¬ ¬ıd≈¬¬ı̨ ˜±Ò…À˜
(Gelatinous exudates from plant roots and bacteria) – ‘̃øMfl¬±¬ı˛ ¬ı¸¬ı±¸fl¬±¬ı˛œ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛
é≈¬^ Êœ¬ı › ·±ÀÂ√¬ı̨ ”̆̃  ŒÔÀfl¬ øÚ– ‘̧Ó¬ ¸±± Ôfl¬ÔÀfl¬ ¬ıd≈¬ ¤fl¬±øÒfl¬ ‘̃øMfl¬± fl¬Ì±¬ı̨ ˜Ò…øàÔÓ¬ Ù“¬±Àfl¬ ¬ı±
¬ı˛&ÒË ¬Û”Ì« fl¬À¬ı̨ ¤¬ı— ¬ıKÒÚfl¬±¬ı̨œ ¬Û±Ô« ø˝¸±À¬ı Î¬◊̋ ±À¬ı̨ ¸—À˚±· ‚È¬±˚̨ › ‘Ï¬̌¬ıKÒÀÚ ’±¬ıX fl¬À¬ı˛º
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(iii) ˜‘øMfl¬± ·Í¬Ú ¸‘ø©ÜÀÓ¬ Ó¬±À¬ı˛ àÔ±˚˛œ fl¬¬ı˛ÀÓ¬ ÊœÀ¬ı¬ı˛ √õ∂ˆ¬±¬ı (Influence of organism)

– Î¬◊øæÀ¬ı˛ ˜”˘ ˚±øLafl¬ ¬ÛXøÓ¬ÀÓ¬› ˜‘øMfl¬± ·Í¬Ú ¸‘ø©ÜÀÓ¬ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛ ˜”˘ ˚‡Ú ˜±øÈ¬¬ı˛
·ˆ¬œÀ¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛ Ó¬‡Ú Î¬◊˝±¬ı˛ ‰¬±À¬Û ˚±øLafl¬ Î¬◊¬Û±À˚˛ ˜‘øMfl¬± fl¬Ì±·≈ø˘ ŒÊ±È¬¬ıX ˝À˚˛ àÔ±˚˛œ Œ¬ÛÎ¬ ·Í¬Ú
fl¬À¬ı˛º ’À¬Ûé¬±fl‘¬Ó¬ ¬ı‘˝» ’À˜¬ı˛≈`¬œ √õ∂±Ìœ Œ˚˜Ú Œfl“¬À‰¬± ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı ’—˙¢∂˝Ì
fl¬À¬ı˛º Œfl“¬À‰¬±¬ı˛ ˜˘ ±Ú±¬ıX ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º

˜±øÈ¬¬ı˛ ·Í¬ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±· (Classification of structure) – ·Í¬ÀÚ¬ı˛ ¬Ûø¬ı˛À√õ∂øé¬ÀÓ¬ ˜±øÈ¬¬ı˛
’¬ıàÔ±Àfl¬ ¸±Ò±¬ı˛Ì øÓ¬ÚøÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛º ˚Ô±ñ(I) ·Í¬Ú ø¬ı˝œÚ ’¬ıàÔ± (II) ·Í¬Ú ≈̊q¡
’¬ıàÔ± ¤¬ı— (III) ·Í¬Ú ø¬ıÚ©Ü ’¬ıàÔ±º

(I) ·Í¬Ú ø¬ı˝œÚ ’¬ıàÔ± (Structureless) – ˜±øÈ¬¬ı˛ √õ∂Ô±·Ó¬ ∆¬ıø˙©Ü… ¸•Û”Ì«¬ı˛”À¬Û àÔ≤˘ ¬ı± ¸”Ñ
√õ∂fl‘¬øÓ¬¬ı˛ ˝À˘ ¤˝◊ √õ∂fl¬±¬ı˛ ’¬ıàÔ± ¸‘ø©Ü ˝˚˛ ¤˝◊ √õ∂fl¬±¬ı˛ ’¬ıàÔ± ≈øÈ¬ Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ ˚Ô± (I) ¤fl¬fl¬
fl¬Ì± ’¬ıàÔ± ¤¬ı— (II) ˜…±ø¸ˆ¬ (Massive)

(I) ¤fl¬fl¬ fl¬Ì± ’¬ıàÔ± (Single grain) – Œ˚ ¸˜d¬ ˜±øÈ¬¬ı˛ ¢∂ÔÚ àÔ˘ √õ∂fl‘¬øÓ¬¬ı˛ Œ¸˝◊ ¸˜d¬ ˜±øÈ¬ÀÓ¬
¤√õ∂fl¬±¬ı˛ ∆¬ıø˙©Ü… Œ‡± ˚±˚˛º fl¬˘À˚˛Î¬ Ò˜œ« ¸”Ñ fl¬±± fl¬Ì±¬ı˛ ’ˆ¬±À¬ı ¬ı± ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬
‡øÚÊfl¬Ì± ¬Û¬ı˛¶Û¬ı˛ ŒÊ±È¬ ¬ıX ˝˚˛ Ú± ¬ıÀ˘ ‡øÚÊ fl¬Ì± ¬Û¬ı˛¶Û¬ı˛ ¬Û‘Ôfl¬ Ô±Àfl¬º ¬ı±ø˘ ˜±øÈ¬ÀÓ¬ ¤ √õ∂fl¬±¬ı˛
·Í¬Úø¬ı˝œÚ ’¬ıàÔ± ¸‘ø©Ü ˝˚˛º

(II) ˜…±ø¸ˆ¬ (Massive) – ¸”Ñ ¢∂ÔÚ ˚≈q¡ ˜±øÈ¬ÀÓ¬ fl¬˘À˚˛Î¬Ò˜œ« fl¬±± fl¬Ì± ’±Í¬±À˘± ·≈ÀÌ¬ı˛ ÊÚ…
¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝À˚˛ Ê˜±È¬ ¬ı“±Ò± d¬À¬ı˛¬ı˛ Ú…±˚˛ ’¬ıàÔ±Ú fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛ ¤¬ı˛”¬Û d¬¬ı˛ øÂ√^ø¬ı˝œÚ ˝˚˛
¤¬ı— Œfl¬±Ú ≈¬ı«˘ Ó¬˘ (Plane of weakness) ˙”Ú… ˝˚˛ ¬ıÀ˘ ¸˝ÀÊ ˆ¬e·≈¬ı˛ ˝˚˛ Ú±º fl¬±± ˜±øÈ¬ÀÓ¬
¤˝◊√õ∂fl¬±¬ı˛ ·Í¬Úø¬ı˝œÚ ’¬ıàÔ± ¸‘ø©Ü ˝˚˛º

(III) ·Í¬Ú˚≈q¡ ’¬ıàÔ± (Structured) – ˜‘øMfl¬±¬ı˛ ·Í¬Ú˚≈q¡ ’¬ıàÔ±˚˛ fl¬Ì±·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ø˜ø˘Ó¬
˝À˚˛ ø¬ıøˆ¬iß ’±fl¬±¬ı˛ › ’±˚˛Ó¬ÀÚ¬ı˛ ø¬Û`¬ ·øÍ¬Ó¬ ˝˚˛º ø¬ÛÀ`¬¬ı˛ ¤¬ı˛”¬Û ’±fl¬±¬ı˛ (shape) ’±˚˛Ó¬Ú (size)

¤¬ı— àÔ±ø˚˛Q ¬ı± ¶Û©ÜÓ¬± (stability, Distinctiveness) ’Ú≈˚±˚˛œ ·Í¬ÚÀfl¬ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛±
˝˚˛º ’±fl¬±¬ı˛ øˆ¬øMfl¬ ø¬ıˆ¬±ÊÚÀfl¬ √õ∂fl¬±¬ı˛ (Type), ’±˚˛Ó¬Ú øˆ¬øMfl¬ ø¬ıˆ¬±ÊÚÀfl¬ Œ|Ìœ (class) ¤¬ı— àÔ±ø˚˛Q
¬ı± ¶Û©ÜÓ¬± øˆ¬øMfl¬ ø¬ıˆ¬±ÊÚÀfl¬ Œ¢∂Î¬ (Grade) ¬ıÀ˘º

(a) ·Í¬ÀÚ¬ı˛ ’±fl¬±¬ı˛øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· (Type) – ·Í¬ÀÚ¬ı˛ ø¬ıøˆ¬iß ’±fl¬±¬ı˛ ’Ú≈¸±À¬ı˛ ˝◊˝±Àfl¬

øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ˆ¬±· fl¬¬ı˛± ˝˚˛º
(i) Œõ≠ÀÈ¬¬ı˛ ˜ÀÓ¬± ·Í¬Ú ¬ı± (Platy) – ¤˝◊¬ı˛”¬Û ·Í¬ÀÚ ˜±øÈ¬¬ı˛ fl¬Ì±·≈ø˘ ¬Û±Ó¬˘± Œõ≠ÀÈ¬¬ı˛ ˜ÀÓ¬±

’Ú≈ˆ”¬ø˜fl¬ˆ¬±À¬ı ø¬ıÚ…Ó¬ Ô±Àfl¬º ¤¬ı— ¸±Ò±¬ı˛ÌÓ¬– ’¬ıø˝Ó¬ Êø˜¬ı˛ Î¬◊¬Ûø¬ı˛d¬À¬ı˛ Œ‡± ˚±˚˛º ˜‘øMfl¬±¬ı˛ ¤˝◊ ·Í¬ÀÚ¬ı˛

’Ú≈̂ ”¬ø˜fl¬ ø¬ıd¬±¬ı˛ Î¬◊̆ •§ ø¬ıd¬±À¬ı˛¬ı˛ ŒÔÀfl¬ Œ¬ı˙œ ˝ ˛̊ (Horizontal dimension is greater than vertical

dimension) ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ’Ú≈ˆ”¬ø˜fl¬ˆ¬±À¬ı Ê˘√õ∂¬ı±À˝¬ı˛ ÊÚ… ¤˝◊¬ı˛”¬Û ·Í¬Ú ¸‘ø©Ü ˝˚˛º √õ∂Ò±ÚÓ¬– Ê˘
› ø˝˜¬ı±˝ ¬ı±ø˝√√Ó¬ ˜”˘ ø˙˘± ŒÔÀfl¬ Î¬◊æ”Ó¬ ˜±øÈ¬ÀÓ¬ ¤˝◊ √õ∂fl¬±¬ı˛ ·Í¬Ú Œ‡± ˚±˚˛º

(ii) ¬¬ø√õ∂ÊÀ˜¬ı˛ ˜Ó¬ ·Í¬Ú ¬ı± (Prismatic) – ˜±øÈ¬¬ı˛ ¤¬ı˛”¬Û ·Í¬ÀÚ ’Ú≈ˆ”¬ø˜fl¬ ø¬ıd¬±À¬ı˛¬ı˛ Ó≈¬˘Ú±˚˛ Î¬◊˘•§
ø¬ıd¬±¬ı˛ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ (Vertical dimension is greater than Horizontal dimension) ¤¬ı˛”¬Û
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·Í¬Ú ¬ı˝≈ ¬Û±ù´«˚≈q¡ √øõ∂Ê˜ ’Ô¬ı± d¬Ày √√¬ı˛ Ú…±˚˛ ˝˚˛º ¤À¬ı˛ ¬ı…±¸ 15 Œ¸.ø˜. ¬ı± Ó¬±¬ı˛› Œ¬ı˙œ ˝˚˛º ¸±Ò±¬ı˛ÌÓ¬–
Î¬◊c ¤¬ı— Ú±øÓ¬˙œÀÓ¬±c ’±¬ı˝±›˚˛±˚˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛¬ı˛ ˜±øÈ¬ÀÓ¬ ¤¬ı˛”¬Û ·Í¬Ú Œ‡± ˚±˚˛º Œfl¬±Ú Œfl¬±Ú ¸˜˚˛
ø√õ∂Ê˜¬ı˛”¬Ûœ ·Í¬ÀÚ¬ı˛ ˙œ¯∏« ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ Œ·±˘±fl¬±¬ı˛ ¬ı˛”¬Û Ò±¬ı˛Ì fl¬À¬ı˛º ˙œ¯∏«À˙ Œ·±˘±fl¬±¬ı˛ ˚≈q¡ ø√õ∂ÊÀ˜¬ı˛
Ú…±˚˛ ·Í¬ÚÀfl¬ d¬y√√¬ı˛”¬Ûœ ·Í¬Ú (Columner) ¬ıÀ˘º

(iii) ¬ıvÀfl¬¬ı˛ ˜ÀÓ¬± ·Í¬Ú (Blocky) – ¤˝◊ Ò¬ı˛ÀÌ¬ı˛ ·Í¬ÀÚ ˜±øÈ¬¬ı˛ fl¬Ì±·≈ø˘ ±Ú±¬ıX ˝À˚˛ Â√˚˛Ó¬˘
ø¬ıø˙©Ü ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛ ¤¬ı— ∆À‚«…, √õ∂ÀàÔ ¤¬ı— Î¬◊2‰¬Ó¬±˚˛ √õ∂±˚˛ ¸˜±Ú ˝˚˛º ¤¬ı˛”¬Û ·Í¬ÀÚ¬ı˛ ˜±¬Û 1

Œ¸.ø˜. ŒÔÀfl¬ 10 Œ¸.ø˜. ¬Û˚«ôL√ ˝ÀÓ¬ ¬Û±À¬ı˛º ˚‡Ú ¬ıvÀfl¬¬ı˛ Ò±¬ı˛·≈ø˘ ’ø¬ıfl‘¬Ó¬ Ô±Àfl¬ ¤¬ı— Ó¬˘ ’±˚˛Ó¬Àé¬ÀS¬ı˛
˜ÀÓ¬± ˝˚˛ Ó¬‡Ú ¤À¬ı˛ ¬ıvfl¬¬ı˛”¬Ûœ ·Í¬Ú ¬ı˘± ˝˚˛º ’±¬ı±¬ı˛ ˚‡Ú ¬ıvÀfl¬¬ı˛ Ò±¬ı˛·≈ø˘ ’Ò«À·±˘±fl¬±¬ı˛ ¤¬ı—
Î¬◊¬ÛÀfl¬±Ì±fl‘¬øÓ¬¬ı˛ ˝˚˛ Ó¬‡Ú ¤˝◊ ·Í¬ÚÀfl¬ Î¬◊¬ÛÀfl¬±Ì±fl‘¬øÓ¬ ¬ıvfl¬ (Subangula block) ¬ı˘± ˝˚˛º ¤˝◊¬ı˛”¬Û ˜±øÈ¬¬

¸±Ò±¬ı˛ÌÓ¬– ÚœÀ‰¬¬ı˛ d¬À¬ı˛˝◊ Œ‡± ˚±˚˛º

[ø‰¬S 3.4) ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ·Í¬Ú
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(iv) ±Ú±¬ıX ¬ı± ‰”¬Ì«±fl¬±¬ı˛ ·Í¬Ú (granular or crumb structure) – ¸±Ò±¬ı˛ÌÓ¬ 1 Œ¸.ø˜.-
¤¬ı˛ fl¬˜ ¬ı…±¸ ˚≈q¡ √õ∂±˚˛ ¸¬ı Œ·±˘±fl‘¬øÓ¬ ·Í¬Ú˝◊ ¤˝◊ ¬Û˚«±˚˛ˆ≈¬q¡º ¤¬ı˛”¬Û ·Í¬ÀÚ ˜±øÈ¬¬ı˛ ±Ú±·≈ø˘ ‡≈¬ı ’±˘·±
ˆ¬±À¬ı ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· Œ˘À· Ô±Àfl¬º Ù¬À˘ ¸±˜±Ú… ‰¬±À¬Û˝◊ ø¬ıø2Âiß fl¬¬ı˛± ˚±˚˛º ÊÀ˘ Œˆ¬Ê±À˘ ¬ıvfl¬ ’±fl‘¬øÓ¬¬ı˛
·Í¬ÀÚ¬ı˛ ˜ÀÓ¬± ¤À¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ øÂ√^·≈ø˘ ¬ıKÒ ˝À˚˛ ˚±˚˛ Ú±º ˜±øÈ¬¬ı˛ ±Ú±·≈ø˘ Œ¬ı˙œ øÂ√^˚≈q¡ ˝À˘ ‰”¬Ì«±fl¬±¬ı˛
·Í¬ÀÚ¬ı˛ ¸‘ø©Ü ˝˚˛º ¤˝◊ Ò¬ı˛ÀÌ¬ı˛ ·Í¬Ú ¸±Ò±¬ı˛ÌÓ¬– Êø˜¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛˝◊ Œ‡± ˚±˚˛ ø¬ıÀ˙¯∏ fl¬À¬ı˛ Œ˚ Ò¬ı˛ÀÌ¬ı˛
Êø˜ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±Àfl¬º

(b) ’±˚˛Ó¬Úøˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· (Classification According to size) – ·Í¬ÀÚ¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡
Œ|Ìœø¬ıˆ¬±· Â√±Î¬ˇ±› ˝◊˝±Àfl¬ ’±˚˛Ó¬Ú (size) ’Ú≈˚±˚˛œ ø¬ıøˆ¬ißˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛º ·Í¬ÀÚ¬ı˛ ¤¬ı˛”¬Û
ø¬ıˆ¬±ÊÚÀfl¬ Œ|Ìœ (class) ¬ı˘± ˝˚˛º ¬Û”À¬ı«±q¡ ø¬ıˆ¬±ÊÚÀfl¬ √õ∂fl¬±¬ı˛ (type) ¬ıÀ˘º ·Í¬ÀÚ¬ı˛ √õ∂Ò±Ú Œ|Ìœ·≈ø˘
˝˘ ’øÓ¬ ”̧Ñ (Very fine), ”̧Ñ (Fine), ˜±Á¬±ø¬ı˛ (Medium), àÔ≤˘ (Coarse), ’øÓ¬ àÔ≤˘ (Very

Coarse)º ·Í¬ÀÚ¬ı˛ ’±fl¬±¬ı˛ øˆ¬øMfl¬ √õ∂ÀÓ¬…fl¬ √õ∂fl¬±¬ı˛Àfl¬ Î¬◊˝±À¬ı˛ ’±˚˛Ó¬Ú ’Ú≈˚±˚˛œ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡
fl¬¬ı˛± ˝˚˛º Œ˚˜ÚñŒõ≠ÀÈ¬¬ı˛ Ú…±˚˛ ·Í¬ÀÚ¬ı˛ ’±˚˛Ó¬Ú 1-2 ø˜– ø˜È¬±À¬ı˛¬ı˛ fl¬˜ ˝À˘ ’øÓ¬ ¸”Ñ ¬ı± ‡≈¬ı ¬Û±Ó¬˘±
 , 1-2 ø˜. ø˜È¬±¬ı˛ ˝À˘ ¸”é¬ ¬ı± ¬Û±Ó¬˘±  , 2-5 ø˜. ø˜. ˝À˘ ˜±Á¬±ø¬ı˛  , 5-10 ø˜. ø˜. ˝À˘ àÔ≤˘º
’Ú…±Ú… ·Í¬ÀÚ¬ı˛ √õ∂fl¬±¬ı˛·≈ø˘Àfl¬ (Type) ’Ú≈¬ı˛”¬Û Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛º

(c) ¶Û©ÜÓ¬± àÔ±ø˚˛Q ¬ı± ˙øq¡øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· (Classification according to strength)

– ·Í¬Ú ·≈ø˘Àfl¬ àÔ±ø˚˛Q, ¶Û©ÜÓ¬± › ˙øq¡ ¬ı± fl¬±øÍ¬Ú… ’Ú≈˚±˚˛œ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˚±˚˛º ¤˝◊
√õ∂fl¬±¬ı˛ ø¬ıˆ¬±ÊÚÀfl¬ Œ¢∂Î¬ (Grade) ¬ıÀ˘º √õ∂fl‘¬øÓ¬ÀÓ¬ ¶§±ˆ¬±ø¬ıfl¬ ’¬ıàÔ±˚˛ øˆ¬ÀÊ ˜±øÈ¬¬ı˛ ·Í¬ÚÀfl¬ ¸≈¶Û©Ü
ˆ¬±À¬ı Œ‰¬Ú± Œ·˘ Î¬◊˝±Àfl¬ ≈¬ı«˘ (weak) ·Í¬Ú ¬ı˛”À¬Û ’ø¬ıø˝Ó¬ fl¬¬ı˛± ˝˚˛º ˜±Á¬±ø¬ı˛ ¬ı± ˜Î¬±À¬ı˛È¬ Œ¢∂ÀÎ¬¬ı˛ Œé¬ÀS
Œ¬ÛÎ¬·≈ø˘Àfl¬ ¸≈¶Û©Ü¬ı˛”À¬Û Œ‡± ˚±˚˛º Œ¬ÛÎ¬·≈ø˘¬ı˛ ’øÒfl¬±—˙Àfl¬˝◊ Œˆ¬Àe· Ú± ˚±›˚˛± ’¬ıàÔ±˚˛ ’±˘±±
fl¬¬ı˛± ˚±˚˛º ¸¬ı˛˘ ¬ı± fl¬øÍ¬Ú (strong) Œ¢∂ÀÎ¬¬ı˛ Œé¬ÀS ˜±øÈ¬¬ı˛ Œ¬ı˙œ¬ı˛ˆ¬±· ’—˙˝◊ Œ¬ÛÀÎ¬¬ı˛ ’±fl¬±À¬ı˛ ‘˙…˜±Ú
˝˚˛ ¤¬ı— Ó¬±˝±À¬ı˛ ø¸—˝ˆ¬±· ’øÓ¬ ¸˝ÀÊ˝◊ Ú± Œˆ¬Àe· ¬ÛÎ¬ˇ± ’¬ıàÔ±˚˛ ’±˘±± fl¬¬ı˛± ˝˚˛º

(III) ·Í¬Ú ø¬ıÚ©Ü ’¬ıàÔ± (Structure destroyed) – ¬Ûø¬ı˛ø˜Ó¬ ’±^« ’¬ıàÔ±˚˛ ˜±øÈ¬ÀÓ¬ ø¬ıÀ˙¯∏Ó¬
¸”Ñ ¬¢∂ÔÚ ˚≈q¡ ˜±øÈ¬Àfl¬ fl¬¯∏«Ì fl¬±À˘ ¬ı± ‡≈Î¬ˇÀ˘ ·Í¬Ú ¤fl¬fl¬·≈ø˘ Œˆ¬Àe· ˚±˚˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ ¬ı˛KÒ™

fl¬À˜ ˚±˚˛ fl¬±¬ı˛Ì ¬ıÎ¬ˇ Œ¬ÛÎ¬·≈ø˘ Œˆ¬Àe· ˚±˚˛º ˜±øÈ¬¬ı˛ ¤¬ı˛”¬Û ’¬ıàÔ±Àfl¬ ¬Û≈Î≈¬˘Î¬ (puddled) ¬ıÀ˘º

˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ øÚ˚˛Lafl¬ (Factors of Soil Structure) –

˜‘øMfl¬± ·Í¬ÀÚ øÚ•ßø˘ø‡Ó¬ ø¬ı¯∏˚˛·≈ø˘ ø¬ıÀ˙¯∏ˆ¬±À¬ı ·≈¬ı˛≈Q¬Û”Ì«º
(a) fl¬«˜ fl¬Ì±¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ – ˜‘øMfl¬± fl¬«˜ fl¬øÌfl¬±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¸‘ø©Ü¬ı˛ ÊÚ… ¤fl¬±ôL√

’¬Ûø¬ı˛˝±˚«, fl¬±¬ı˛Ì fl¬«˜ fl¬øÌfl¬±¬ı˛ ’±Í¬±À˘± ·≈ÀÌ¬ı˛ ÊÚ… ø˙åÈ¬ ¤¬ı— ¬ı±˘≈fl¬± fl¬Ì±Àfl¬ ¸—‚¬ıX fl¬À¬ı˛ ¤fl¬
¤fl¬øÈ¬ ¤fl¬fl¬ ·Í¬Ú fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ fl¬˜ fl¬À¬ı˛ ˙Ó¬fl¬¬ı˛± 8-10 ˆ¬±· ˝›˚˛± Î¬◊ø‰¬Ó¬º

(b) Œ¸±øÎ¬˚˛±˜ ø¬ı˝œÚ fl¬«˜ fl¬øÌfl¬±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ – ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ ˜ÀÒ… Na ø¬ı˝œÚ
fl¬«˜ fl¬øÌfl¬± ˜‘øMfl¬± ·Í¬Ú ¸‘ø©ÜÀÓ¬ Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º fl¬«˜ fl¬øÌfl¬± Œ¸±øÎ¬˚˛±˜Ò˜œ« ˝À˘
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fl¬«˜ fl¬øÌfl¬±·≈ø˘ ’Ú…±Ú… ˜‘øMfl¬± fl¬Ì±¬ı˛ ¸Àe· ¸y√√¬ıÓ¬ ’¬ıàÔ±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ ¬Û‘Ôfl¬¬ı˛”À¬Û ’¬ıàÔ±Ú fl¬À¬ı˛º
Ù¬À˘ ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¸‘ø©Ü ˝˚˛ Ú±º ¤˝◊ÊÚ… Œ˚ ˜‘øMfl¬±˚˛ ’Ó¬…øÒfl¬ Œ¸±øÎ¬˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬ ¸±¬ı˛ √õ∂À˚˛±·
fl¬¬ı˛± ˝˚˛, Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬± ·øÍ¬Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Œ˚ ˜‘øMfl¬±˚˛ Œ¸±øÎ¬˚˛±˜˚≈q¡ Œ¸À‰¬¬ı˛
Ê˘ √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛, Œ¸˝◊¸¬ı ˜‘øMfl¬± ·Í¬Ú ø¬ı˝œÚ ˝˚˛º ¤˝◊¬ı˛”¬Û ·Í¬Ú ø¬ı˝œÚ ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ·Í¬Ú ¸‘ø©Ü
fl¬¬ı˛ÀÓ¬ Œ·À˘ øÊ¬Û¸±˜ √õ∂À˚˛±· fl¬¬ı˛ÀÓ¬ ˝˚˛º

(c) ∆Ê¬ı ¬Û±ÀÔ«¬ı̨ Î¬◊¬ÛøàÔøÓ¬ – ‘̃øMfl¬±¬ı̨ ·Í¬Ú ‘̧ø©ÜÀÓ¬ ¬Û «̊±5 ¬Ûø¬ı̨˜±ÀÌ ∆Ê¬ı ¬Û±ÀÔ«¬ı̨  ≈√õ∂À˚̨±ÊÚ
˝ ˛̊º fl¬±¬ı˛Ì fl¬«̃  fl¬øÌfl¬±¬ı˛ Ú…± ˛̊ ∆Ê¬ı fl¬øÌfl¬±¬ı˛ ˜ÀÒ… ’±Í¬±À˘± ·≈Ì (stickiness) ¬ıÓ«¬˜±Úº ¶§̂ ¬±¬ıÓ¬ ◊̋ ¤ ◊̋
·≈ÀÌ¬ı̨ ÊÚ… ◊̋ ∆Ê¬ı fl¬øÌfl¬± ‘̃øMfl¬±¬ı̨ ’Ú…±Ú… fl¬øÌfl¬±·≈ø˘Àfl¬ ¸—‚¬ıX fl¬À¬ı̨º ‘̃øMfl¬±¬ı̨ ·Í¬Ú·≈ø˘ àÔ±ø˚̨Q øÀÓ¬›
ø˝Î¬◊̃ ±À¸¬ı̨ ’¬ı±Ú ’¬Ûø¬ı̨¸œ˜º ø˝Î¬◊̃ ±¸ ø˜ø|Ó¬ ’±Í¬±À˘± ¬Û±Ô« Ê˘ ¸˝À˚±À· ¤fl¬ ¤fl¬øÈ¬ ‘̃øMfl¬± ·Í¬ÀÚ¬ı̨
Î¬◊¬Û¬ı̨ ¤fl¬øÈ¬ ’±¬ı¬ı̨Ì ∆Ó¬¬ı̨œ fl¬À¬ı̨ ˚± ≈̇©® ˝À˚̨ fl¬øÍ¬Ú ˝˚̨ ¤¬ı— ‘̃øMfl¬± ·Í¬Ú ·≈ø˘ÀÓ¬ àÔ±ø˚̨Q ±Ú fl¬À¬ı̨º

(d) Œ¸±fl¬ ’±˚˛¬ı˛Ú › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊Î¬ Î¬◊¬ÛøàÔøÓ¬ – Œ¸±fl¬ ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜
’'±˝◊Î¬ ø¸ø˘Àfl¬È¬ fl¬±± ‡øÚÀÊ¬ı˛ Ú…±˚˛ ’±Ò±Ú ˚≈q¡ ˝˚˛º ¤ÊÚ… ¤˝◊ ¸˜d¬ Î¬◊¬Û±±Ú fl¬±± ‡øÚÀÊ¬ı˛
¸Àe· ˚≈q¡ ˝À˚˛ ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º ¤˝◊ ¸˜d¬ ¬Û±Ô« øÚ–¸‘Ó¬ ¬ıd≈¬ ·Í¬Ú ¤fl¬Àfl¬¬ı˛ Î¬◊¬Û¬ı˛ ’±¬ı¬ı˛Ì
∆Ó¬¬ı˛œ¬ı˛ ˜±Ò…À˜ ·Í¬Ú·≈ø˘Àfl¬ ¸≈¸øàÔÓ¬ fl¬À¬ı˛º

(e) ˜‘øMfl¬±¬ı˛ é≈¬^ Êœ¬ı › ’Ú…±Ú… ÊœÀ¬ı¬ı˛ √õ∂ˆ¬±¬ı – ˜‘øMfl¬±¬ı˛ é≈¬^ ÊœÀ¬ı¬ı˛ Œ˝ øÚ–¸‘Ó¬ ’±Í¬±˘
¬Û±Ô« ˜‘øMfl¬± fl¬Ì±·≈ø˘Àfl¬ ŒÊ±È¬¬ıX fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º Î¬◊øæÀ¬ı˛ ø˙fl¬Î¬ˇ øÚ–¸‘Ó¬ ∆Ê¬ı ¬Û±Ô« ¤¬ı˛”¬Û ŒÊ±È¬
¬ıKÒÀÚ ¸˝±˚˛fl¬ ˝˚˛º Î¬◊øæ ˜”À˘¬ı˛ ‰¬±À¬Û› ·Í¬Ú ¸‘ø©Ü ˝˚˛º Œfl“¬À‰¬± √õ∂ˆ‘¬øÓ¬ √õ∂±Ìœ¬ı˛ fl¬±À˚«¬ı˛ ˜Ò… øÀ˚˛›
·Í¬Ú ¸‘ø©Ü ˝˚˛º ¸≈Ó¬¬ı˛±— ¤˝◊ ¸˜d¬ ÊœÀ¬ı¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ·Í¬Ú ¸‘ø©Ü¬ı˛ ’Ú≈fl”¬˘ ’¬ıàÔ± ¸‘ø©Ü ˝˚˛º

˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ·≈¬ı˛≈Q – ¸±˜ø¢∂fl¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º
¤ ø¬ı¯∏À˚˛ øÚ•ßø˘ø‡Ó¬·≈ø˘ Î¬◊À~‡À˚±·…º

(1) ˜‘øMfl¬±˚˛ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ (Soil airation) – ˜±øÈ¬¬ı˛ ˜ÀÒ… ·Í¬Ú ¸‘ø©Ü ˝À˘ ø¬ıøˆ¬iß ·Í¬Ú
¤fl¬Àfl¬¬ı˛ ˜Ò…¬ıÓ¬œ« Ù“¬±Àfl¬¬ı˛ ¸‘ø©Ü ˝˚˛, Œ˚·≈ø˘¬ı˛ ˜ÀÒ… ˙≈©® ’¬ıàÔ±˚˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ı±Ó¬±¸ Ô±Àfl¬º ˜‘øMfl¬±˚˛
¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Œ¬ı˙œ ˝À˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ¬ı˝≈·≈Ì ¬ı‘øX ¬Û±˚˛º

(2) ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± (Permeability of water) – ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ·Í¬Ú ¸‘ø©Ü
˝À˘ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± ’ÀÚfl¬·≈Ì ¬ı‘øX ¬Û±˚˛º fl¬±¬ı˛Ì ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ ˜ÀÒ… √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ é≈¬^ ›
¬ı‘˝» Ù“¬±fl¬ ¸‘ø©Ü ˝›˚˛±˚˛ (capillary and non-capillary) Ê˘ ¸˝ÀÊ˝◊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Œˆ¬Ã˜
Ê˘ ‹ ¸˜d¬ Ù“¬±fl¬ ø¬ıÀ˙¯∏Ó¬– ’øÓ¬ é≈¬^ Ù“¬±fl¬ øÀ˚˛ Î¬◊¬ÛÀ¬ı˛ Î¬◊ÀÍ¬ ’±¸ÀÓ¬ ¬Û±À¬ı˛º ÊÀ˘¬ı˛ ¤¬ı˛”¬Û ¶§±ˆ¬±ø¬ıfl¬
√õ∂À¬ı˙…Ó¬±¬ı˛ Ù¬À˘ ·Í¬Ú ˚≈q¡ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± fl¬±˜… ’¬ıàÔ±˚˛ Ô±Àfl¬º

(3) ˜‘øMfl¬± é¬À˚˛¬ı˛ ¬ÛÀÔ ¬ı±Ò± – ·Í¬Ú˚≈q¡ ˜‘øMfl¬±˚˛ Ê˘ ¸˝ÀÊ˝◊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ¬ıÀ˘ ˜‘øMfl¬±¬ı˛

Î¬◊¬Û¬ı˛ øÀ˚˛ Ê˘√õ∂¬ı±˝ (Run off) ’ÀÚfl¬ fl¬˜ ˝˚˛ ¬Ù¬À˘ ˜‘øMfl¬±¬ı˛ é≈¬^ ’—˙ ^¬ıœˆ”¬Ó¬ ˝À˚˛ é¬˚˛ Œ¬ÛÀÓ¬

¬Û±À¬ı˛ Ú±º ø¬ı¬Û¬ı˛œÓ¬ flË¡À˜ ·Í¬Úø¬ı˝œÚ ˜‘øMfl¬±˚˛ Ê˘ ^≈Ó¬ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±, Ù¬À˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬Û¬ı˛

øÀ˚˛ Ê˘√õ∂¬ı±˝ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ ¶§ˆ¬±¬ıÓ¬˝◊ ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ é¬˚˛ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º
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3.3.3 ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± (Soil moisture)

˜‘øMfl¬± ¢∂ÔÚ › ·Í¬ÀÚ¬ı˛ Ú…±˚˛ ˜‘øMfl¬±¬ı˛ ’±¬ı˛ ¤fl¬øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü… ˝˘ ’±^«Ó¬±º ˜‘øMfl¬±¬ı˛
’±^«Ó¬± ¬ı± Ê˘ ø¬ıøˆ¬iß øfl¬ ŒÔÀfl¬ ·≈¬ı˛≈Q¬Û”Ì« (a) ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±¬ı˛ ’Ú…Ó¬˜ ˙Ó«¬ ˝˘ ˝◊˝±¬ı˛ ’±^«Ó¬±º
˜‘øMfl¬±¬ı˛ ˜ÀÒ… ¬Û˚«±5 ¬Ûø¬ı˛˜±Ì Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ Ô±fl¬À˘ ¤¬ı— ˝◊˝± ’Ú…±Ú… Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬
·≈Ì ¸•Ûiß ˝À˘› ’±^«Ó¬±ø¬ı˝œÚ ˜‘øMfl¬± ¸•Û”Ì«¬ı˛”À¬Û ’Ú≈¬ı«¬ı˛ ¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º Î¬◊øæ √õ∂À˚˛±ÊÚœ˚˛ ¬Û≈ø©Ü
Œ˜Ã˘ ¢∂˝Ì fl¬À¬ı˛ Ó¬¬ı˛˘ ’¬ıàÔ± ¬ı± ^¬ıÀÌ¬ı˛ ˜±Ò…À˜º ¸≈Ó¬¬ı˛±— ˜‘øMfl¬± ˙≈©® Ô±fl¬À˘ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ‡±…
¢∂˝Ì ¸y√√¬ı ˝˚˛ Ú±º (b) ˙≈Ò≈˜±S ¬Û≈ø©Ü¬ı˛ ÊÚ…˝◊ Î¬◊øæÀ¬ı˛ ÊÀ˘¬ı˛ ¬ı˛fl¬±¬ı˛ ˝˚˛ Ú±º ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˙±¬ı˛œ¬ı˛¬ı‘Mœ˚˛
√õ∂øflË¡˚˛± ¸˜±Ò±ÀÚ¬ı˛ ÊÚ… Î¬◊øæÀ¬ı˛ ÊÀ˘¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º (c) ’e·±¬ı˛ ’±Rœfl¬¬ı˛Ì ¬ı± ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±˚˛
Ê˘ ¤fl¬øÈ¬ ˜±Ò…˜ ¬ı˛”À¬Û fl¬±Ê fl¬À¬ı˛º (d) ˜‘øMfl¬±¬ı˛ é≈¬^ ÊœÀ¬ı¬ı˛ fl¬˜«é¬˜Ó¬±› ’±^«Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º
’øÓ¬ø¬ı˛q¡ ’±^«Ó¬± ¬ı±˚˛≈˝œÚÓ¬± ¸‘ø©Ü fl¬À¬ı˛ ¬ıÀ˘ ˜‘øMfl¬±˚˛ é≈¬^ Êœ¬ı fl¬˜«˝œÚ ˝À˚˛ ¬ÛÀÎ¬ˇ ¬ı± ¸—‡…±˚˛ ’ÀÚfl¬
fl¬˜ ˝˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ˙≈©® ˜‘øMfl¬±˚˛ Ó¬±À¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ ˘é¬Ìœ˚˛º ¤fl¬˜±S fl¬±˜… ’±^«Ó¬±˚˛ ¤˝◊ ¸˜d¬
ÊœÀ¬ı¬ı˛ øflË¡˚˛±fl¬˘±¬Û Œ¬ı˙œ ˝˚˛ ¤¬ı— ¸—‡…±› ’øÒfl¬ ˝˚˛º (e) ˜‘øMfl¬± ·Í¬Ú √õ∂øflË¡˚˛±¬ı˛› ’Ú…Ó¬˜ ˜±Ò…˜
˝˘ Ê˘º ˜‘øMfl¬±¬ı˛ ø¸ø˘Àfl¬È¬ ‡øÚÀÊ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ √ø¬ıÀ˚˛±ÊÚ ÊÀ˘¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Â√±Î¬ˇ± ¸y√√¬ı ˝˚˛ Ú±º ˜‘øMfl¬±¬ı˛
¬Ûø¬ı˛À˘‡ ·Í¬Ú ¬ÛXøÓ¬ ¬ı± d¬¬ı˛±˚˛Ú ¬ÛXøÓ¬ ÊÀ˘¬ı˛ ¸Àe· ·ˆ¬œ¬ı˛ ˆ¬±À¬ı ¸•Ûfl«¬ ˚≈q¡º ˜±øÈ¬¬ı˛ ˜ÀÒ… Ê˘
√õ∂À¬ı˙ fl¬¬ı˛À˘˝◊ ¤…±˘≈øˆ¬À˚˛˙Ú › ˝◊˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜ øÚø«©Ü ∆¬ıø˙©Ü… ˚≈q¡ ˜‘øMfl¬± Œ√õ∂±Ù¬±˝◊˘
·øÍ¬Ó¬ ˝˚˛º

‘̃øMfl¬± ÊÀ˘¬ı̨ ’¬ıàÔ± › √õ∂fl¬±¬ı̨Àˆ¬ (State and categories of water) – ‘̃øMfl¬±¬ı̨ Ê˘ ◊̋̋ ±¬ı̨
¸y√√±¬ı… øÓ¬ÚøÈ¬ ’¬ıàÔ±ÀÓ¬ ◊̋ ˚Ô± fl¬øÍ¬Ú, Ó¬¬ı̨˘ › ·…±¸œ˚̨ ’¬ıàÔ±˚̨ Œ‡± ˚±˚̨º (a) ø˝˜À¬ı˛‡±¬ı˛ Î¬◊À2‰¬ ¬ı±
˙œÓ¬˘ Œ˜¬ı̨≈ ’=À˘ ‘̃øMfl¬±øàÔÓ¬ Ê˘ fl¬øÍ¬Ú ’¬ıàÔ±˚̨ ¬ı± ¬ı¬ı̨Ù¬ ¬ı̨”À¬Û Œ‡± ˚±˚̨º ¤ ¸˜d¬ ’=À˘ ‘̃øMfl¬±¬ı̨
Î¬◊cÓ¬± ¸±¬ı̨±¬ıÂ√¬ı̨ ◊̋ ø˝˜±Àefl¬¬ı̨ ÚœÀ‰¬ Ô±Àfl¬ ¬ıÀ˘ ‘̃øMfl¬± ÊÀ˘¬ı̨ ¤ ◊̋¬ı̨”¬Û ’¬ıàÔ± Œ‡± ˚±˚̨º flË¡±ôL√œ˚̨ ’=À˘
Î¬◊cÓ¬± ø˝˜±Àefl¬¬ı̨ Î¬◊¬ÛÀ¬ı̨ Ô±Àfl¬ ¬ıÀ˘ ‘̃øMfl¬± ÊÀ˘¬ı̨ ¤ ◊̋¬ı̨”¬Û ’¬ıàÔ± Œfl¬±Ú ¸˜À˚̨ ◊̋ Œ‡± ˚±˚̨ Ú±º (b) ‘̃øMfl¬±
ÊÀ˘¬ı̨ ¬ı±©Û ¬ı̨”À¬Û ’¬ıàÔ±Ú ≈̋ ◊̂ ¬±À¬ı ‘̧ø©Ü ˝˚̨º ‘̃øMfl¬± ”̧Ñ fl¬Ì±·≈ø˘ ø¬ıÀ˙ ∏̄Ó¬¬ fl¬±± fl¬Ì± › ∆Ê¬ı fl¬Ì±
¬ı±Ó¬±¸ ŒÔÀfl¬ Ê˘œ˚̨ ¬ı±©Û ’øÒÀ˙±ÒÚ fl¬À¬ı̨ Î¬◊̋ ±¬ı̨ ‰¬Ó≈¬«øÀfl¬ Ê˘œ˚̨ ¬ı±À©Û¬ı̨ d¬¬ı̨ ·Í¬Ú fl¬À¬ı̨º ‘̃øMfl¬±øàÔÓ¬
Ê˘ ¬ı±©Ûœ ”̂¬Ó¬ ˝À˘ ‹ Ê˘œ˚̨ ¬ı±©Û› ‘̃øMfl¬± fl¬Ì±¬ı̨ ¬Z±¬ı̨± ’øÒÀ˙±ø ∏̄Ó¬ ˝˚̨º ¬ı…±¬ÛÚ √õ∂øflË¡˚̨±¬ı̨ ˜±Ò…À˜ Ê˘œ˚̨
¬ı±©Û ‘̃øMfl¬±¬ı̨ fl¬Ì±·≈ø˘¬ı̨ ˜ÀÒ… ‰¬˘±‰¬˘ fl¬À¬ı̨º Œ¬ı˙œ Ê˘œ˚̨¬ı±À©Û¬ı̨ ‰¬±À¬Û¬ı̨ Ó¬˘ ŒÔÀfl¬ fl¬˜ ¬ı±©Û‰¬±À¬Û¬ı̨
Ó¬À˘¬ı̨ øÀfl¬ ¬ı±©Û ‰¬˘±‰¬˘ fl¬À¬ı̨º (c) ‘̃øMfl¬±¬ı̨ ÊÀ˘¬ı̨ Ó¬¬ı̨˘ ’¬ıàÔ±¬ı̨ ◊̋ √õ∂±Ò±Ú… Œ‡± ˚±˚̨º ¤ ◊̋ ÊÀ˘¬ı̨
Î¬◊»¸ ˝˘ ¬ı±˚̨≈̃ `¬˘ ŒÔÀfl¬ ’Ò–Àé¬ø¬ÛÓ¬ Ê˘ ¬ı± ¬ı‘ø©Ü¬Û±Ó¬ ’Ô¬ı± Œˆ¬Ã˜ Ê˘º

˜‘øMfl¬± ÊÀ˘¬ı˛ Ò±¬ı˛Ì˙œ˘Ó¬± ¬ı± ¬ı˛é¬Ì (Retention of Soil Moisture) – ’Ú…±Ú… Œ¬ı˙œ¬ı˛ ˆ¬±·
¬Û±ÀÔ«¬ı˛ Ú…±˚˛ ˜‘øMfl¬±¬ı˛› ¸˝Ê±Ó¬ √õ∂¬ıÌÓ¬± ˝˘ ÊÀ˘¬ı˛ √õ∂øÓ¬ ’±¸øq¡º ˝◊˝±¬ı˛ ÊÚ…˝◊ ˜±øÈ¬¬ı˛ fl¬Ì±·≈ø˘ ¬ı±˚˛≈˜`¬˘

ŒÔÀfl¬ Œ˚˜Ú Ê˘œ˚˛¬ı±©Û Œ˙±¯∏Ì fl¬À¬ı˛ ŒÓ¬˜øÚ ¬ı‘ø©Ü¬ı˛ Ê˘, Œ¸À‰¬¬ı˛ Ê˘ › Œˆ¬Ã˜Ê˘› ’øÒÀ˙±ÒÚ fl¬À¬ı̨

¤¬ı— ÒÀ¬ı˛ ¬ı˛±‡ÀÓ¬ ¸é¬˜ ˝˚˛º ˜‘øMfl¬± fl¬Ì±¬ı˛ ¤˝◊¬ı˛”¬Û Ê˘Ò±¬ı˛Ì˙œ˘Ó¬±¬ı˛ ˜”À˘ ¬ı˛À˚˛ÀÂ√ ≈˝◊øÈ¬ ¬Û‘Ôfl¬ ˙øq¡

¬ı± √õ∂øflË¡˚˛± ˚Ô± (a) ¸:…±Ú (Adhesion) › (b) ¸—¸øq¡ (Cohesion)º 
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(a) ’±¸?Ú (Adhesion) – ÊÀ˘¬ı˛ ’Ì≈¬ı˛ √õ∂øÓ¬ fl¬øÍ¬Ú ˜‘øMfl¬± fl¬Ì±¬ı˛ ’±fl¬¯∏«Ì ¬ı± ’±¸øq¡Àfl¬ ’±¸?Ú

¬ıÀ˘º ¤˝◊ ˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ¸”Ñ ‡øÚÊfl¬Ì± ’Ô«±» fl¬Ì± ¬ı± ∆Ê¬ı fl¬Ì± Ê˘ ’øÒÀ˙±ÒÚ (Adhesion)

fl¬À¬ı˛ ‘̃øMfl¬± fl¬˘ ˛̊ÀÎ¬¬ı˛ ¬ıø˝–àÔ › ’ôL√–àÔ Ó¬À˘¬ı˛ ∆¬ı≈…øÓ¬fl¬ Œé¬ÀS ∆¬ı≈…Ó¬ ’± ˛̊Úœ¬ı˛ ˙øq¡¬ı˛ (Electrostatic

force) √õ∂ˆ¬±À¬ı Ê˘ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ ¸Àe· ‘Ï¬ˇˆ¬±À¬ı ’±¬ıX Ô±Àfl¬º ¤˝◊ ˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ fl¬˘À˚˛Î¬

fl¬Ì±·≈ø˘ Ê˘ ’øÒÀ˙±¯∏Ì fl¬À¬ı˛ Î¬◊˝±À¬ı˛ ‰¬Ó≈¬¶Û±À˙« ¬Û±Ó¬˘± Ê˘d¬¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º

(b) ¸—¸øq¡ (Cohesion) – ÊÀ˘¬ı˛ ’Ì≈¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’±fl¬¯∏«ÌÀfl¬ ¸—¸øq¡ ¬ıÀ˘º ¤˝◊ ˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı

fl¬˘À˚˛Î¬ Î¬◊¬ÛÀ¬ı˛ Ê˘d¬À¬ı˛ flË¡˜˙ ·ˆ¬œ¬ı˛ ˝ÀÓ¬ Ô±Àfl¬ ˚Ó¬é¬Ì Ú± ¬Û˚«ôL√ Î¬◊˝± ¬ı‘˝» ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛ ˜±Ò…±fl¬¯∏«Ì

˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı Œˆ¬Ã˜ Ê˘ ¬ı˛”À¬Û ˜±øÈ¬ÀÓ¬ √õ∂À¬ı˙ fl¬À¬ı˛º ÊÀ˘¬ı˛ ’Ú≈ø¬ZÀ˜¬ı˛≈ ø¬ıø˙©Ü ˝›˚˛±˚˛ ¤¬ı— ¤fl¬ ¤fl¬øÈ¬

Œ˜¬ı˛≈ÀÓ¬ ø¬ı¬Û¬ı˛œÓ¬ Ó¬øÎ¬ˇ» ’±Ò±Ú Ô±fl¬±˚˛ Ÿ¬Ì±Rfl¬ › ÒÚ±Rfl¬ √õ∂±øôL√¬ı˛ ˜ÀÒ… ¶§±ˆ¬±ø¬ıfl¬ ’±fl¬¯∏«ÀÌ ≈˝◊ Ê˘

’Ì≈¬ı˛ ¸—À˚±· ‚ÀÈ¬º ¤ˆ¬±À¬ı ÒœÀ¬ı˛ ÒœÀ¬ı˛ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ ‰¬Ó≈¬ø«Àfl¬ Ê˘d¬À¬ı˛¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¬

¤¬ı— flË¡˜˙ ¬Û±ù´«¬ıÓ¬œ« ¸”Ñ ∆fl¬ø˙fl¬ ¬ı˛KÒ™·≈ø˘ (Capillary Pore space) ÊÀ˘ ¬Û”Ì« ˝À˚˛ ›ÀÍ¬º

[ø‰¬S 3.5) – ’±¸?Ú › ¸—¸øq¡ √õ∂øflË¡˚˛±˚˛ ˜‘øMfl¬± fl¬Ì±¬ı˛ Ê˘ ’øÒÀ˙±¯∏Ì

˜‘øMfl¬± ÊÀ˘¬ı˛ ø¬ıˆ¬± (Soil moisture Potential) – ˜‘øMfl¬±øàÔ¬ı˛ ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıøˆ¬iß  ˙øq¡

øflË¡˚˛±˙œ˘ ˝˚˛ Œ˚·≈ø˘Àfl¬ ¸ø•úø˘Ó¬ˆ¬±À¬ı ˜‘øMfl¬± ÊÀ˘¬ı˛ ø¬ıˆ¬¬ı ¬ı˛”À¬Û (Moisture Potential) ’ø¬ıø˝Ó¬

fl¬¬ı˛± ˝˚˛º ˜‘øMfl¬± ÊÀ˘¬ı˛ ø¬ıˆ¬¬ı ¸—øù≠©Ü ˙øq¡·≈ø˘ ˝˘ (a) ˜˝±fl¬¯∏œ«˚˛ ø¬ıˆ¬¬ı (Gravitational Potential),

∆fl¬ø˙fl¬ ø¬ıˆ¬¬ı (Osmotic Potential)º ˜‘øMfl¬± ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ ¤˝◊ ¸˜d¬ ˙øq¡·≈ø˘ øflË¡˚˛±˙œ˘ ˝˚˛ ¬ıÀ˘˝◊

ø¬ıøˆ¬iß ¸˜À˚˛ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬˜… ‚ÀÈ¬º
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(a) ˜˝±fl¬¯∏œ«˚˛ ø¬ıˆ¬¬ı (Gravitational Potential) – ¬Û‘øÔ¬ıœ¬ı˛ ˜±Ò…±fl¬¯∏«Ì ˙øq¡¬ı˛ √√õ∂ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛
Ê˘ ’±fl‘¬©Ü ˝˚˛º Œfl¬±Ú ¤fl¬øÈ¬ fl¬øäÓ¬ Ó¬˘ ŒÔÀfl¬ Œfl¬±Ú ¤fl¬øÈ¬ ø¬ıµ≈¬ı˛ ”¬ı˛ÀQ¬ı˛ ¬Ûø¬ı˛À√õ∂øé¬ÀÓ¬ ¤˝◊ √õ∂fl¬±¬ı˛
˙øq¡ ¬Ûø¬ı˛˜±¬Û fl¬¬ı˛± ˝˚˛º ˜‘øMfl¬± ÊÀ˘¬ı˛ Œé¬ÀS ‹¬ı˛”¬Û Ó¬˘ ˜‘øMfl¬±¬ı˛ ¬Û‘á¬Ó¬˘ ¬ı± Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ˜ÀÒ… Œ˚
Œfl¬±Ú Ó¬˘ ˝ÀÓ¬ ¬Û±À¬ı˛º fl¬øäÓ¬ Ó¬À˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ ˜˝±fl¬¯∏œ«˚˛ ø¬ıˆ¬¬ı ÒÚ±Rfl¬ ¤¬ı— Î¬◊˝±¬ı˛ ÚœÀ‰¬ Ÿ¬Ì±Rfl¬ ˝˚˛º

(b) ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ı (Capillary Potential) – Ê˘fl¬Ì±¬ı˛ Î¬◊¬Û¬ı˛ ˜‘øMfl¬±¬ı˛ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ ∆fl¬ø˙fl¬
È¬±Ú ¤¬ı— ’øÒÀ˙±¯∏Ì ˙øq¡¬ı˛ ø˜ø˘Ó¬ Ù¬˘ ˝˘ ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ıº ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ¬¬Û‘á¬Ó¬À˘ ∆fl¬ø˙fl¬ È¬±ÀÚ¬ı˛
Î¬◊øæÀ¬ı˛ Ù¬À˘ Î¬◊˝±¬ı˛± Ê˘ ’øÒÀ˙±¯∏Ì fl¬À¬ı˛º ∆fl¬ø˙fl¬ È¬±Ú ¤¬ı— ’øÒÀ˙±¯∏Ì ¬ıÀ˘¬ı˛ (Adsorptive force)

ÊÚ…˝◊ ˜‘øMfl¬± fl¬Ì±¬ı˛ ‰¬Ó≈¬ø«Àfl¬ ÊÀ˘¬ı˛ ’±¬ı¬ı˛Ì ¬ı± øÁ¬~œ ¸‘ø©Ü ˝˚˛ ¤¬ı— ¸”Ñ ¬ı˛KÒ™·≈ø˘ ÊÀ˘ ˜”˘Ó¬ ˜‘øMfl¬±
fl¬Ì± ¤¬ı— Ê˘fl¬Ì±¬ı˛ ˜ÀÒ…› ’±fl¬¯∏«ÀÌ¬ı˛ Ù¬À˘˝◊ ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ı ¸‘ø©Ü ˝˚˛º ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÀÚ¬ı˛ (Hydrogen

bonding) √õ∂ˆ¬±À¬ı Ê˘ ’Ì≈ ˜‘øMfl¬± fl¬Ì±¬ı˛ ¬¬Û‘á¬Ó¬À˘¬ı˛ ’ø'ÀÊÚ ’±˚˛ÀÚ¬ı˛ ¸Àe· ø˜ø˘Ó¬ ˝›˚˛±¬ı˛ ˜±Ò…À˜˝◊
√õ∂ÔÀ˜ ˜‘øMfl¬± fl¬Ì±¬ı˛ ‰¬±ø¬ı˛¬Û±À˙ ÊÀ˘¬ı˛ øÁ¬~œ ¸‘ø©Ü ˝˚˛ ¤¬ı— ¬ÛÀ¬ı˛ ¸—˙øq¡ ¬ıÀ˘¬ı˛ √õ∂ˆ¬±À¬ı Ê˘ ’Ì≈·≈ø˘
¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ √õ∂øÓ¬ ’±fl‘¬©Ü ¸”Ñ ¬ı˛KÒ™·≈ø˘ ÊÀ˘ ¬Û”Ì« ˝˚˛º ∆fl¬ø˙fl¬ ∆¬ıˆ¬¬ı ¤¬ı— ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛
fl¬À¬ı˛ ˜‘øMfl¬±¬ı˛ fl¬Ì±¬ı˛ ¬Û‘á¬Ó¬À˘¬ı˛ Œ˜±È¬ ’±˚˛Ó¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º ’À¬Ûé¬±fl‘¬Ó¬ é≈¬^ fl¬Ì±·≈ø˘¬ı˛ ¬Û‘á¬Ó¬˘ ¸¬ı«À˜±È¬
’±˚˛Ó¬Ú Œ¬ı˙œ ˝˚˛ ¬ıÀ˘˝◊ fl¬±±fl¬Ì±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± àÔ≤˘ ¬ı±ø˘fl¬Ì±¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º ’¬ı˙…
˜‘øMfl¬±¬ı˛ ‡øÚÊfl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü… √õ∂fl‘¬øÓ¬¬ı˛ ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ìé¬˜Ó¬± ¬ı±
∆fl¬ø˙fl¬ ø¬ıˆ¬¬ıÀfl¬ øÚ˚˛LaÌ fl¬À¬ı˛º ø˝Î¬◊˜±¸ fl¬øÌfl¬± ¤¬ı— ˜åÈ¬˜ø¬ı˛À˘±Ú±˝◊È¬ fl¬±± fl¬Ì±¬ı˛ ¬Û‘á¬Ó¬À˘¬ı˛ Œ˜±È¬ ’±˚˛Ó¬Ú
Œ¬ı˙œ ˝˚˛ ¬ıÀ˘ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±› Œ¬ı˙œ ˝˚˛º ·Í¬Ú ∆¬ıø˙À©Ü…¬ı˛ ˜±Ò…À˜ ˜‘øMfl¬± ¬ı˛KÒ™·≈ø˘¬ı˛ ’±˚˛Ó¬Ú øÚ˚˛øLaÓ

˝˚˛ ¬ıÀ˘ ˝◊˝±› ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ıÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º

[ø‰¬S 3.6) – ˜‘øMfl¬± ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıøˆ¬iß ø¬ıˆ¬¬ı ˙øq¡¬ı˛ øflË¡˚˛±
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(c)  ’øˆ¬¸±¬ı˛fl¬ ø¬ıˆ¬¬ı (Osmotic Potential) – ÊÀ˘¬ı˛ ˜ÀÒ… ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ^±¬ı (Solutes)

^¬ıœˆ”¬Ó¬ Ô±fl¬À˘ ¤˝◊ √õ∂fl¬±¬ı˛ ˙øq¡¬ı˛ Î¬◊æ¬ı ˝˚˛º Œ¬ı˙œ¬ı˛ˆ¬±· Œé¬ÀS ˜‘øMfl¬±¬ı˛ ^¬ıÌ Ó¬¬ı˛˘ √õ∂fl‘¬øÓ¬¬ı˛ ˝›˚˛±˚˛

’øˆ¬¸±¬ı˛fl¬ ø¬ıˆ¬¬ı ’ÀÚfl¬ fl¬˜ ˝˚˛º øfl¬ôL≈√ é¬±¬ı˛fl¬œ˚˛ ˜±øÈ¬ÀÓ¬ [Œ˚˜Úñ˘¬ıÌ±q¡ ˜‘øMfl¬±] √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ

˘¬ıÌ ^¬ıœˆ”¬Ó¬ Ô±Àfl¬ ¬ıÀ˘ ’øˆ¬¸±¬ı˛fl¬ ø¬ıˆ¬¬ı ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ı › ˜˝±fl¬¯∏œ«˚˛ ø¬ıˆ¬À¬ı¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ı˙œ

˝˚˛º Î¬◊øæÀ¬ı˛› øÚÊ¶§ ’øˆ¬¸±¬ı˛fl¬ ø¬ıˆ¬¬ı Ô±Àfl¬º Î¬◊øæ ˜”À˘ ^¬ıœˆ”¬Ó¬ ^±À¬ı¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¬±˚˛

’øˆ¬¸±¬ı˛fl¬ ø¬ıˆ¬¬ı Œ¬ı˙œ ˝˚˛ ¬ıÀ˘ ’±^« ˜±øÈ¬ÀÓ¬ Î¬◊øæÀ¬ı˛ Œ¬ı˙œ ˝˚˛º ø¬ıˆ¬¬ı·Ó¬ ¤¬ı˛”¬Û ¬Û±Ô«Àfl¬…¬ı˛ ÊÚ…

Î¬◊øæ ø˙fl¬ÀÎ¬ˇ¬ı˛ øÀfl¬ ÊÀ˘¬ı˛ ‰¬˘Ú ‚ÀÈ¬º ˜±øÈ¬ ˙≈©® ˝›˚˛±¬ı˛ ¸±ÀÔ ¸±ÀÔ ˜”˘ ¸—˘¢ü ˜±øÈ¬ÀÓ¬ ’øˆ¬¸±¬ı˛fl¬

¸—˘¢ü ˜±øÈ¬¬ı˛ ’±^«Ó¬± ø¬ıˆ¬¬ı Œ¬ı˙œ ˝›˚˛±¬ı˛ ÊÚ… ˜‘øMfl¬±˚˛ ’Ú…±Ú… ’—À˙¬ı˛ Ê˘ ˜”˘¸—˘¢ü ’=À˘ Ò±ø¬ıÓ¬

˝ ˛̊º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ ’±À˘±‰¬Ú± ŒÔÀfl¬ ˝◊˝±˝◊ √õ∂Ó¬œ˚˛˜±Ú ˝˚˛ Œ˚ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±¬ı˛ ø¬ıˆ¬¬ı ’Ô«±» Ê˘Ò±¬ı˛Ì˙œ˘Ó¬±

øÚˆ«¬¬ı˛ fl¬À¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ ø¬ıˆ¬¬ı·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•ÛÀfl«¬¬ı˛ Î¬◊¬Û¬ı˛º

˜‘øMfl¬±¬ı˛ ÊÀ˘¬ı˛ ø¬ıˆ¬¬ı ¬Ûø¬ı˛˜±À¬Û¬ı˛ ¤fl¬fl¬ (Moisture Potential Unit) – ˜‘øMfl¬± ÊÀ˘¬ı˛ ø¬ıˆ¬¬ı

ø¬ıøˆ¬iß ¤fl¬Àfl¬¬ı˛ ˜±Ò…À˜ ¬Ûø¬ı˛˜±¬Û fl¬¬ı˛± ˝˚˛º ¤·≈ø˘¬ı˛ ˜ÀÒ… ¸±Ò±¬ı˛ÌÓ¬ ¬ı…¬ı˝‘Ó¬ ¤fl¬fl¬ ˝˘ ¤…±È¬˜¸ƒøÙ¬˚˛±¬ı˛

(Atmosphere) ¬ı±¬ı˛ (Bar) ¤…±È¬˜˙ƒøÙ¬˚˛±¬ı˛± 1.013 ¬ı±À¬ı˛¬ı˛ ¸˜±Úº 1 ¤…±È¬˜¸ƒøÙ¬˚˛±À¬ı˛¬ı˛ Ó≈¬˘…±efl¡ øÚ•ß¬ı˛”¬Ûº

1 ¤…±È¬˜˙øÙ¬˚˛±¬ı˛ (1 atm) = 1.013 ¬ı±¬ı˛

= 1.033 Œfl¬øÊ˚¬ı·« Œ¸.ø˜.

= 1033 Œ¸. ø˜. Ê˘ d¬y√√

= 76 Œ¸.ø˜. ¬Û±¬ı˛ d¬y√√

= 14.7 ¬Û±Î¬◊`¬˚¬ı·« ˝◊ø=º

˜‘øMfl¬±ÊÀ˘¬ı˛ ø¬ıˆ¬±ÊÚ ¬ı± Œ|Ìœø¬ıˆ¬±· øÚˆ«¬¬ı˛ fl¬À¬ı˛ ÊÀ˘¬ı˛ ø¬ıˆ¬À¬ı¬ı˛ ¬Ûø¬ı˛˜±Ì ·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Î¬◊¬Û¬ı˛º

Ê˘ fl¬Ó¬È¬± ‘Ï¬ˇÓ¬±¬ı˛ ¸Àe· ˜‘øMfl¬± fl¬Ì±¬ı˛ ¸Àe· ’±¬ıX ˝˚˛ Œ¸˝◊ øˆ¬øMÀÓ¬˝◊ ˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±·

fl¬¬ı˛± ˝˚˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û 15 ¤…±È¬˜˙øÙ¬˚˛±¬ı˛ ¬Z±¬ı˛± ’±¬ıX Ê˘Àfl¬ ˙≈©® ø¬ıµ≈ (Wilting Point) ¬ıÀ˘º øÚø«©Ü

¬ı·« ¤fl¬fl¬ ¬Ûø¬ı˛ø˜Ó¬ àÔ±ÀÚ øÚø«©Ü ¬Û±¬ı˛d¬Ày√√¬ı˛ ¬ı± Ê˘d¬Ày√√¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ øˆ¬øMÀÓ¬› ’±^«Ó¬±¬ı˛ ø¬ıˆ¬¬ıÀfl¬ ¬Ûø¬ı˛˜±Ì

fl¬¬ı˛± ˝˚˛º øfl¬ôL≈√ ¤˝◊¬ı˛”¬Û ¸—‡…± ¬ı…¬ı˝±À¬ı˛¬ı˛ ’¸≈ø¬ıÒ±¬ı˛ ÊÚ… ˝◊˝±¬ı˛ ˘·±ø¬ı˛˜ ˜±ÚÀfl¬ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛ ˚±˝±Àfl¬

PF ¬ıÀ˘º øÚ•ßø˘ø‡Ó¬ ¸±¬ı˛ÌœÀÓ¬ ø¬ıˆ¬¬ı ¤fl¬Àfl¬¬ı˛ Ó≈¬˘…˜±Ú Œ›˚˛± ˝˘º
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Ê˘d¬Ày√√¬ı˛ Î¬◊2‰¬Ó¬± PF ˜±Ú ¬ı±˚˛≈˜G¬˘œ˚˛ ‰¬±¬Û ¬ı±

[Œ¸øKÈ¬ø˜È¬±À¬ı˛] ¤…±È¬˜˙ƒøÙ¬˚˛±¬ı˛ (atm)

1 0 1/1000

10 1 1/100

100 2 1/10

1000 3 1

10000 4 10

˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±· (Classification of soil moisture) – ˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±·
√õ∂Ò±ÚÓ¬ ≈˝◊øÈ¬ ¬ÛXøÓ¬ÀÓ¬ fl¬¬ı˛± ˝˚˛º ˚Ô±ñ(A) Œˆ¬ÃÓ¬ ¬Œ|Ìœø¬ıˆ¬±· (Physical classification) ¤¬ı—
(B) ∆Êø¬ıfl¬ Œ|Ìœø¬ıˆ¬±· (Biological Classification)º

(A) ˜‘øMfl¬± ÊÀ˘¬ı˛ Œˆ¬ÃøÓ¬fl¬ ¬ı± √õ∂±fl‘¬øÓ¬fl¬ Œ|Ìœø¬ıˆ¬±· (Physical classification of water)

– ˜‘øMfl¬± fl¬Ì±¬ı˛ ¬Û‘á¬È¬±ÀÚ¬ı˛ (surface tension) Ó¬±¬ı˛Ó¬À˜…¬ı˛ øˆ¬øMÀÓ¬ ¬ı± ø¬ıˆ¬¬ı ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ¬Û±Ô«fl¬… ’Ú≈¸±À¬ı˛
˜‘øMfl¬± Ê˘Àfl¬ øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˚±˚˛º

(i) Ê˘¢∂±˝œ ¬ı± ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ Ê˘ (Hygroscopic water) – ˜‘øMfl¬± fl¬Ì±¬ı˛ ‰¬±ø¬ı˛øÀfl¬ Œ˚
Ê˘ ’Ó¬…ôL√ ‘Ï¬ˇ ˆ¬±À¬ı ’±¬ıX Ô±Àfl¬ Ó¬±Àfl¬ ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ ¬ı± Ê˘¢∂±˝œ Ê˘ ¬ıÀ˘º ¤˝◊ Ê˘ ˜‘øMfl¬±
fl¬Ì±¬ı˛ ‰¬±ø¬ı˛øÀfl¬ ’øÓ¬ ¸”Ñ d¬À¬ı˛ ’¬ıàÔ±Ú fl¬À¬ı˛º Ê˘¢∂±˝œ Ê˘ ’Ó¬…ôL√ ‘Ï¬ˇˆ¬±À¬ı ˜‘øMfl¬± fl¬Ì±¬ı˛ ¸Àe·
31-10,000 ¤…±È¬˜¸øÙ¬˚˛±¬ı˛ ‰¬±À¬Û ’±¬ıX Ô±Àfl¬ ¬ıÀ˘ ¤øÈ¬ ¸±Ò±¬ı˛Ì ’¬ıàÔ±˚˛ ‰¬˘˜±Ú ˝˚˛ Ú± ¤¬ı— ˜‘øMfl¬±
fl¬Ì± ŒÔÀfl¬ ¤Àfl¬ ‰≈¬…Ó¬ fl¬¬ı˛± ˚±˚˛ Ú±º ∆fl¬ø˙fl¬ ø¬ıˆ¬À¬ı¬ı˛ Ó≈¬˘Ú±˚˛ ’øˆ¬¸±¬ı˛fl¬ ø¬ıˆ¬À¬ı¬ı˛ ˜±Ú fl¡˜ ˝√√˚˛

¬ıÀ˘˝◊√√ Î¬◊øæ√√ ‹ ¬ıÀ˘ Œ˙±¯∏Ú fl¡¬ı˛ÀÓ¬ ¸é¬˜ ˝√√˚˛ Ú±º Ó¬¬ı˛˘ ’¬ıàÔ±˚˛ ¤˝◊√√ Ê√˘ ’¬ıàÔ±Ú fl¬À¬ı˛ Ú± ¬ıÀ˘ ◊̋

[ø‰¬S 3.7) – ˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±·
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¤¬ı̨ ‰¬˘Ú ¸y√√¬ı ˝˚˛ Ú±º ˜‘øMfl¬±¬ı˛ ’Ú…±Ú… Ê˘ ¸˝ÀÊ˝◊ ¶§±ˆ¬±ø¬ıfl¬ Œ˚ Œfl¬±Ú Ó¬±¬Û˜±S±˚˛ ¬ı±©Ûœˆ”¬Ó¬ ˝À˘›

Ê˘¢∂±˝œ Ê˘ ¬ı±©Ûœˆ”¬Ó¬ ˝˚˛ Ú±º ¤Àfl¬ ¬ı±©Ûœˆ”¬Ó¬ fl¬¬ı˛ÀÓ¬ ˝À˘ 105º Œ¸.ñ110º Œ¸. Î¬◊M±À¬Û 8-

10 ‚KÈ¬± Ó¬±¬Û Œ›˚˛±¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º ¬ı±˚˛≈ ˙≈©® ˜‘øMfl¬±˚˛ ¤ÊÚ… Ê˘¢∂±˝œ Ê˘ ’¬ıàÔ±Ú fl¬À¬ı˛º ˜‘øMfl¬±

¬ı±˚˛≈˜`¬˘ ŒÔÀfl¬ Ê˘œ˚˛ ¬ı±©Û±fl¬±À¬ı˛˝◊ ¤˝◊ Ê˘ ’øÒÀ˙±¯∏Ì fl¬À¬ı˛º ¤˝◊ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ¤ÊÚ… ¬ı±Ó¬±À¸¬ı˛

’±À¬Ûøé¬fl¬ ’±^«Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º

Ê˘¢∂±˝œ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ, fl¬˘À˚˛Î¬ Ò˜œ« fl¬±± fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬ › ¬Ûø¬ı˛˜±Ì,

∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¤¬ı— ¸À¬ı«±¬Ûø¬ı˛ ¬ı±˚˛≈¬ı˛ ’±À¬Ûøé¬fl¬ ’±^«Ó¬±¬ı˛ Î¬◊¬Û¬ı˛º ¸”Ñ ¢∂ÔÚ ˚≈q¡

˜‘øMfl¬±¬ı˛ ¤˝◊ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì àÔ≤˘ ¢∂ÔÚ ˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ fl¬±¬ı˛Ì ˜‘øMfl¬±¬ı˛ ¸”Ñ

‡øÚÊ fl¬øÌfl¬±¬ı˛ Ê˘±fl¬¯∏œ« ·≈Ì±efl¬ (Hygroscopic Coefficient) àÔ≤˘ fl¬Ì±¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ı˙œº

ø˝Î¬◊˜±¸ fl¬˘À˚˛Î¬Ò˜œ« ˝›˚˛±˚˛ ¤¬ı˛› Ê˘±fl¬¯∏œ« ·≈Ì±efl¬ fl¬±± fl¬Ì±¬ı˛ Ú…±˚˛ Œ¬ı˙œ ˝˚˛º ¤ÊÚ… ø˝Î¬◊˜±¸ ¸˜‘X

˜±øÈ¬¬ı˛ Ê˘¢∂±˝œ Ê˘ ø˝Î¬◊˜±¸ ˝œÚ ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º ˜KÈ¬À˜±ø¬ı˛À˘±Ú±˝◊È¬ fl¬±± ‡øÚÊ ¸˜‘X

˜±øÈ¬¬ı˛ Ê˘¢∂±˝œ Ê˘ Œfl¬›ø˘Ú±˝◊È¬ fl¬±± ‡øÚÊ ¸˜‘X ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º ’øÒfl¬ ’±^« Ê˘¬ı±˚˛≈

’=À˘ ˜±øÈ¬¬ı˛ Ê˘¢∂±˝œ Ê˘ ˙≈©® ’=À˘¬ı˛ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º

(ii) ∆fl¬ø˙fl¬ (Capillary Water) – ˜‘øMfl¬± 15-31 ¤…±È¬˜¸ƒøÙ¬˚˛±¬ı˛ ¬ıÀ˘ é≈¬^ ¬ı˛ÀKÒ™¬ı˛ ˜ÀÒ… Œ˚

Ê˘ ÒÀ¬ı˛ ¬ı˛±À‡ Ó¬±Àfl¬ ∆fl¬ø˙fl¬ Ê˘ ¬ıÀ˘º ∆fl¬ø˙fl¬ ¬ı˛ÀKÒ™¬ı˛ ˜ÀÒ… ¤˝◊ Ê˘ ’¬ıàÔ±Ú fl¬À¬ı˛ ¬ıÀ˘˝◊ ¤Àfl¬

∆fl¬ø˙fl¬ Ê˘ ¬ıÀ˘º ˜‘øMfl¬± ÊÀ˘¬ı˛ ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ± (Field Capacity) ¤¬ı— Ê˘fl¬¯∏œ« ·≈Ì±Àefl¬¬ı˛ ˜Ò…¬ıÓ¬œ«

’¬ıàÔ±Àfl¬ ∆fl¬ø˙fl¬ Ê˘ ¬ıÀ˘º ˜‘øMfl¬± ÊÀ˘¬ı˛ ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ (Hygroscopic) ’¬ıàÔ±¬ı˛ ¬Û¬ı˛¬ıÓ¬œ« ¬Û˚«±À˚˛

ÊÀ˘¬ı˛ Œ˚±·±Ú ¬ı‘øX Œ¬ÛÀ˘ ˜‘øMfl¬± fl¬Ì±·≈ø˘ ’±¬ı˛› Ê˘ ’øÒÀ˙±¯∏Ì fl¬¬ı˛±˚˛ Ó¬±À¬ı˛ ‰¬±¬ı˛øÀfl¬ ¬Û±Ó¬˘±

Ê˘d¬¬ı˛ ¸‘ø©Ü ˝˚˛ ¤¬ı— Ó¬± flË¡˜˙ ¶£¬œÓ¬ ˝À˚˛ ∆fl¬ø˙fl¬ ¬ı˛KÒ™Àfl¬ ¬Ûø¬ı˛¬Û”Ì« fl¬À¬ı˛º ¤˝◊ Ê˘ ˜‘øMfl¬± fl¬Ì±¬ı˛ ¸Àe·

Œ¸¬ı˛”¬Û ‘Ï¬ˇˆ¬±À¬ı ’±¬ıX Ô±Àfl¬ Ú± ¬ıÀ˘ ¸˝ÀÊ˝◊ ‰¬˘±‰¬˘ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó¬±Â√±Î¬ˇ± ¤˝◊ Ê˘ ¸˝ÀÊ˝◊ ¶§±ˆ¬±ø¬ıfl¬

Ó¬±¬Û˜±S±˚˛ ¬ı±©Ûœˆ”¬Ó¬ ˝˚˛º ¤˝◊ ÊÀ˘¬ı˛ Œ¬ı˙œ¬ı˛ˆ¬±· ’—˙˝◊ ·±Â√ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛º ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛

¬Ûø¬ı˛˜±Ì ø¬ıøˆ¬iß ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º

(a) ¢∂ÔÚ (Texture) – ¸”Ñ ¢∂ÔÚ ˚≈q¡ ˜‘øMfl¬± ¬ı˛KÒ™·≈ø˘ àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ ¸—‡…±˚˛

Œ¬ı˙œ ˝›˚˛±˚˛ Î¬◊˝±À¬ı˛ ’±˚˛Ó¬Ú Œ¬ı˙œ ˝˚˛ ¤¬ı— ¬ı˛KÒ™·≈ø˘ ¸”Ñ ˝˚˛º ¤ÊÚ… ¸”Ñ ¢∂ÔÚ ˚≈q¡ fl¬±± ˜±øÈ¬ÀÓ¬

¬ı±ø˘ ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º Ó¬±Â√±Î¬ˇ± fl¬˘À˚˛Î¬Ò˜œ« é≈¬^ ‡øÚÊ fl¬Ì±¬ı˛

¬Û‘á¬ È¬±Ú (Surface tension) àÔ≤˘ fl¬Ì±·≈ø˘¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝›˚˛±˚˛ ¸”Ñ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ ∆fl¬ø˙fl¬

Ê˘ Œ¬ı˙œ ˝˚̨º 

(b) ˜‘øMfl¬±¬ı˛ ·Í¬Ú – ˜‘øMfl¬± ¸≈·Í¬Ú˚≈q¡ ˝À˘ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ ¸—‡…±˚˛ Œ˚˜Ú Œ¬ı˙œ ˝˚˛ ŒÓ¬˜øÚ Ó¬±À¬ı˛

Œ˜±È¬ ’±˚˛Ó¬Ú› Œ¬ı˙œ ˝˚˛º Ó¬±Â√±Î¬ˇ± ·Í¬Ú ¤fl¬fl¬·≈ø˘ ˚ø é≈¬^ ˝˚˛ [Œ˚˜Ú ±Ú±¬ıX ¬·Í¬Ú ¬ı± flË¡±•§ ·Í¬Ú]

Ó¬±˝À˘ ˜±øÈ¬ÀÓ¬ é≈¬^ fl¬…±ø¬Û˘±ø¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¸—‡…± › ’±˚˛Ó¬Ú ≈˝◊˝◊ ¬ı‘øX ¬Û±˚˛º ¤¬ı˛ Ù¬À˘ ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛
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¬ı‘øX ‚ÀÈ¬º ˜±øÈ¬ ¸”Ñ ¢∂ÔÚ˚≈q¡ ˝À˚˛› Ó¬± ¸≈·Í¬Ú˚≈q¡ Ú± ˝À˘ fl¬Ì±·≈ø˘¬ı˛ ’“±È¬¸“±È¬ (Compact) ’¬ıàÔ±¬ı˛

ÊÚ… fl¬…±ø¬Û˘±ø¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¸—‡…± › ’±˚˛Ó¬Ú ≈˝◊˝◊ ˝ò±¸ ¬Û±˚˛ ¤¬ı˛ Ù¬À˘ Ó¬±ÀÓ¬ ∆fl¬ø˙fl¬ Ê˘ fl¬˜ ˝˚˛º

(c) ∆Ê¬ı ¬Û±Ô« – ∆Ê¬ı ¬Û±Ô« fl¬±± ‡øÚÀÊ¬ı˛ Ú…±˚˛ fl¬˘À˚˛Î¬Ò˜œ« ˝›˚˛±˚˛ Ó¬±¬ı˛ ¬Û‘á¬È¬±Ú Œ¬ı˙œ ˝˚˛º
Ó¬±Â√±Î¬ˇ± ø˝Î¬◊˜±À¸¬ı˛ øÂ√^˜˚˛Ó¬± (Porosity) Œ¬ı˙œ ˝›˚˛±˚˛ ¬ı˛KÒ™·≈ø˘ fl¬…±ø¬Û˘±ø¬ı˛ Œ|Ìœˆ≈¬q¡º ¤˝◊ fl¬±¬ı˛ÀÌ
∆Ê¬ı ¬Û±ÀÔ«¬ı˛› fl¬±±fl¬Ì±¬ı˛ Ú…±˚˛ ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ı› (Capillary) Œ¬ı˙œº ¤¬ı˛ Ù¬À˘ ’øÒfl¬ ø˝Î¬◊˜±¸˚≈q¡
˜±øÈ¬¬ı˛ ∆fl¬ø˙fl¬ Ê˘ ø˝Î¬◊˜±¸˝œÚ ˜‘øMfl¬± ’À¬Ûé¬± Œ¬ı˙œº àÔ≤˘ ¢∂ÔÚ˚≈q¡ ¬ı±ø˘˜‘øMfl¬±˚˛ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ
ø˝Î¬◊˜±¸ √õ∂À˚˛±· fl¬¬ı˛À˘ ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛ ˜±S± ¬ı‘øX ¬Û±˚˛º fl¬±¬ı˛Ì ø˝Î¬◊˜±¸ √õ∂À˚˛±· ˜±øÈ¬¬ı˛ ·Í¬Ú ¸‘ø©Ü ˝˚˛
¤¬ı— ¤¬ı˛ √õ∂ˆ¬±À¬ı ∆fl¬ø˙fl¬ ¬ı˛ÀKÒ™¬ı˛› ¸‘ø©Ü ˝˚˛º

(III) ’øˆ¬fl¬¯∏«Ê Ê˘ (Gravitational Water) – ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±¬ı˛ ’øÓ¬ø¬ı˛q¡ Ê˘
¸—À˚±øÊÓ¬ ˝À˘, ¤˝◊ ’øÓ¬ø¬ı˛q¡ Ê˘ ˜±Ò…±fl¬¯∏«Ì ˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— øÚÀ‰¬¬ı˛
øÀfl¬ ·øÎ¬ˇÀ˚˛ ˚±˚˛ ¤Àfl¬ ’øˆ¬fl¬¯∏«Ê Ê˘ (Gravitational Water) ¬ıÀ˘º Œ˚À˝Ó≈¬ ˜±Ò…±fl¬¯∏«Ì ˙øq¡ ˜‘øMfl¬±¬ı˛
¤˝◊¬ı˛”¬Û Ê˘√õ∂¬ı±À˝¬ı˛ fl¬±¬ı˛Ì, Œ¸˝◊ÊÚ… ¤Àfl¬ ’øˆ¬fl¬¯∏«Ê Ê˘ ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¬ ÚœÀ‰¬¬ı˛
d¬À¬ı˛ ¤˝◊ Ê˘√õ∂¬ı±˝Àfl¬ Circulation ¬ıÀ˘º ’ÀÚfl¬¸˜˚˛  ø¬ıÀ˙¯∏Ó¬ fl¬«˜ ˜‘øMfl¬±˚˛ Ù¬±È¬À˘¬ı˛ ˜Ò… øÀ˚˛
¬ı± ·Ó«¬ ‡ÚÚfl¬±¬ı˛œ √õ∂±ÌœÀ¬ı˛ ¬Z±¬ı˛± ¸‘©Ü ·ÀÓ«¬¬ı˛ ˜ÀÒ… Œˆ¬Ã˜Ê˘ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º ¤˝◊ Œˆ¬Ã˜Ê˘Àfl¬
ø¸À¬ÛÊ ›˚˛±È¬±¬ı˛ (Seepage water) ¬ıÀ˘º ¤˝◊ Ê˘ ’øÓ¬ø¬ı˛q¡ ’±˘·± ˆ¬±À¬ı ˜‘øMfl¬± fl¬Ì±˚˛ ’±¬ıX
˝˚˛ ¬ıÀ˘ ˜±Ò…±fl¬¯∏«Ì ˙øq¡¬ı˛ È¬±ÀÚ ¸˝ÀÊ˝◊ ‰≈¬…Ó¬ ˝À˚˛ ˜±øÈ¬¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛º ¤˝◊ ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ ˜‘øMfl¬±
fl¬Ì±¬ı˛ ¬Û‘á¬ È¬±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì 1/3 ¤…±È¬˜¸øÙ¬˚˛±¬ı˛º ¬ı‘˝» ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ˜ÀÒ…˝◊ ¤¬ı˛”¬Û Ê˘ ’¬ıàÔ±Ú fl¬À¬ı˛º
’øˆ¬fl¬¯∏«Ê Ê˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… ’±¬ıX Ú± Ô±fl¬±˚˛ ·±ÀÂ√¬ı˛ ¤ Ê˘ Œfl¬±Ú fl¬±ÀÊ ˘±À· Ú±º ¤øfl¬ ŒÔÀfl¬
¤˝◊ Ê˘ ·≈¬ı˛≈Q˝œÚ ˝À˘› ˜±øÈ¬¬ı˛ ’øÓ¬ø¬ı˛q¡ Ê˘ øÚfl¬±˙œ ¬ı…¬ıàÔ±¬ı˛ ˜±Ò…À˜ øÚ·«Ó¬ ˝›˚˛±¬ı˛ øfl¬ ŒÔÀfl¬
¤¬ı— ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±Àfl¬ √õ∂·±Ï¬ˇ fl¬¬ı˛ÀÓ¬ ¤¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º ’øˆ¬fl¬¯∏«Ê Ê˘ ˜≈q¡ Ê˘ ¬ı˛”À¬Û
’ø¬ıø˝Ó¬ ˝˚˛ ˚±˝± ’øˆ¬fl¬À¯∏«¬ı˛ È¬±ÀÚ ˜±øÈ¬ ŒÔÀfl¬ øÚfl¬±ø˙Ó¬ ˝˚˛º ¬ı‘˝» ¬ı˛ÀKÒ™¬ı˛ ˜ÀÒ… ¤˝◊ Ê˘ ’¬ıàÔ±Ú
fl¬¬ı˛±˚˛ ˝◊˝± ¸≈øÚfl¬±˙œ ˝œÚ ˜‘øMfl¬±˚˛ Ê±¬ı˛Ì √õ∂øflË¡˚˛±˚˛ ¬ı…±‚±Ó¬ ¸‘ø©Ü fl¬À¬ı˛º ¤ÊÚ… ¤˝◊ Ê˘ ’Ú±fl¬ø∫Ó¬
ø˝¸±À¬ı ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ’øˆ¬fl¬¯∏«Ê ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì øÚ•ßø˘ø‡Ó¬ ø¬ı¯∏˚˛·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º

(a) ˜‘øMfl¬±¬ı˛ ·Í¬Ú – ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¤fl¬fl¬·≈ø˘ ¸”Ñ ˝À˘, Œˆ¬Ã˜ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛, ¤¬ı—
ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ Î¬◊˝±¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º

(b) ˜‘øMfl¬± ¢∂ÔÚ – ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ àÔ≤˘ ˝À˘ ’Ô«±» ˜‘øMfl¬±˚˛ àÔ≤˘ fl¬Ì±¬ı˛ √õ∂±Ò±Ú… Ô±fl¬À˘ ’øˆ¬fl¬¯∏«Ê
ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛º ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ ¸”Ñ ˝À˘ ’øˆ¬fl¬¯∏«Ê ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ’À¬Ûé¬±fl‘¬Ó¬
fl¬˜ ˝˚˛º Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ ’øˆ¬fl¬¯∏«Ê ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì, ¸”Ñ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬± Œ¬ı˙œ ˝˚˛º

(c) Î¬◊cÓ¬± – ˜‘øMfl¬±¬ı˛ Î¬◊cÓ¬± Œ¬ı˙œ ˝À˘, Œˆ¬Ã˜ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛º øfl¬ôL≈√ ÊÀ˘¬ı˛ Œ˚±·±Ú

¤fl¬˝◊ ¬ı˛fl¬˜ Ô±fl¬À˘, Î¬◊cÓ¬± ˝ò±À¸¬ı˛ Ù¬À˘ Œˆ¬Ã˜ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º

(d) ∆Êø¬ıfl¬ Œ|Ìœø¬ıˆ¬±· (Biological Classification of Soil Water) – ¬Û”À¬ı« ’±À˘±ø‰¬Ó¬
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˜‘øMfl¬± ÊÀ˘¬ı˛ ø¬ıøˆ¬iß Œ|Ìœ¬ı˛ ¸¬ı fl¬øÈ¬˝◊ Î¬◊øæ ¬ı‘øX¬ı˛ ¬ÛÀé¬ ¸˝±˚˛fl¬ ÚÀ˝º Î¬◊øæÀ¬ı˛ √õ∂À˚˛±ÊÚœ˚˛Ó¬± ›
¬ı…¬ı˝±À¬ı˛¬ı˛ ¬Ûø¬ı˛À√õ∂øé¬ÀÓ¬ ˜‘øMfl¬± Ê˘ øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±ñ(a) √õ∂À˚˛±ÊÚ±øÓ¬ø¬ı˛q¡
Ê˘ (Superfluous water), (b) √õ∂±¬Û… ¬ı± ˘ˆ¬… Ê˘ (Available Water), (c) ’√õ∂±¬Û… ¬ı± ≈˘«ˆ¬…
Ê˘ (Unavailable Water).

(a) √õ∂À˚˛±ÊÚ±øÓ¬ø¬ı˛q¡ Ê˘ (Superfluous water) – ¤…±È¬˜¸øÙ¬˚˛±¬ı˛ ¬ı± Ó¬±¬ı˛ fl¬˜ ¬Û‘á¬ È¬±ÀÚ ’±¬ıX
˜‘øMfl¬± Ê˘Àfl¬ √õ∂À˚˛±ÊÚ±øÓ¬ø¬ı˛q¡ Ê˘ ¬ıÀ˘º ¤˝◊ Ê˘ ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ±˚˛ (Field Capacity)

¬ı‘˝» ¬ı˛ÀKÒ™ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ Ê˘ ’øÓ¬ø¬ı˛q¡ ¬Ûø¬ı˛˜±ÀÌ ¬ı˝≈¸˜˚˛ ÒÀ¬ı˛ ˜±øÈ¬ÀÓ¬ ’¬ıàÔ±Ú fl¬¬ı˛À˘ ¬ı±˚˛≈˙”Ú…
’¬ıàÔ±¬ı˛ ¸‘ø©Ü ˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ ·±ÀÂ√¬ı˛ √õ∂À˚˛±ÊÚœ˚˛ ’ø'ÀÊÚ ·…±À¸¬ı˛ ’ˆ¬±¬ı Œ‡± ˚±˚˛º ¤ÊÚ…
·±ÀÂ√¬ı˛ ù´¸Ú √õ∂øflË¡˚˛± ¬ı…±˝Ó¬ ˝˚˛º ¬ı±˚˛≈¬ı˛ ’ˆ¬±À¬ı Œ¬ı˙œ¬ı˛ˆ¬±· ˜‘øMfl¬± Êœ¬ı±Ì≈¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ Ú±˝◊À¬∏C±ÀÊÚ
øàÔøÓ¬fl¬¬ı˛Ì √õ∂øflË¡˚˛± ¤¬ı— Ú±˝◊ø¬∏CøÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± Î¬◊À~‡À˚±·…ˆ¬±À¬ı ˝ò±¸ ¬Û±˚˛ ¬ı± ’±ÀÃ ¸—‚øÈ¬Ó¬ ˝˚˛
Ú±º ¤˝◊ ÊÀ˘¬ı˛ ¬ı‘øXÀÓ¬ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± ^≈Ó¬ ¸—‚øÈ¬Ó¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛ ¬Û‘á¬ d¬¬ı˛ ¸Àe·
ŒÒÃÓ¬ ¬ı± ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ flË¡˜˙ ’Ú≈¬ı«¬ı˛ ˝À˚˛ ¬ÛÀÎ¬ˇº ’øˆ¬fl¬¯∏«Ê Ê˘ ¤˝◊ Œ|Ìœˆ≈¬q¡ Ê˘º

(b) √õ∂±¬Û… Ê˘ (Available Water) – ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛ Œ˚ ’—˙ ˜‘øMfl¬± fl¬Ì± 1/3-15

¤…±È¬˜¸øÙ¬˚˛±¬ı˛ ¬Û‘á¬ È¬±ÀÚ ÒÀ¬ı˛ ¬ı˛±À‡ Ó¬±Àfl¬ √õ∂±¬Û… Ê˘ ¬ıÀ˘º ¤˝◊ Ê˘ ˜‘øMfl¬± fl¬øÌfl¬±˚˛ ’Ó¬…ôL√ ’±˘·±ˆ¬±À¬ı
’¬ıàÔ±Ú fl¬À¬ı˛ ¬ıÀ˘ Î¬◊øæ √õ∂À˚˛±ÊÚœ˚˛ Ê˘ ¤˝◊ √õ∂fl¬±¬ı˛ Ê˘ ŒÔÀfl¬ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ¬ıÀ˘ ¤Àfl¬ √õ∂±¬Û…
Ê˘ ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ é≈¬^ ¬ı˛KÒ™·≈ø˘ ˚‡Ú ÊÀ˘ ¬Ûø¬ı˛¬Û”Ì« Ô±Àfl¬ Ó¬‡Ú ˜‘øMfl¬± ¸•Û”Ì«¬ı˛”À¬Û ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ±˚˛
(Field Condition) Œ¬Û“ÃÂ√±˚˛º ¬ı‘ø©Ü¬ı˛ fl¬À˚˛fl¬ ‚KÈ¬± ¬ÛÀ¬ı˛ ˚‡Ú ˜‘øMfl¬±¬ı˛ ˜ÀÒ… ’øˆ¬fl¬¯∏«Ê ÊÀ˘¬ı˛ ‰“¬≈˝◊À˚˛
¬ÛÎ¬ˇ± ¬ıKÒ ˝˚˛ Ó¬‡Ú ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±Àfl¬ ¬Ûø¬ı˛¬Û‘q¡ ’±^«Ó¬± ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ± ¬ı‘øX¬ı˛ ¬ÛÀ¬ı˛
≈-øÓ¬Ú øÚ ¬Û˚«ôL√ ’¬ıàÔ±Ú fl¬À¬ı˛º ˚Ó¬é¬Ì Ú± ¬Û˚«ôL√ Î¬◊øæ √õ∂À˚˛±ÊÚœ˚˛ Ê˘ ˜±øÈ¬ ŒÔÀfl¬ Œ˙±¯∏Ì fl¬À¬ı˛
Ó¬Ó¬é¬Ì ¬Û˚«ôL√ ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛¬Û‘q¡ ’¬ıàÔ± ¬ıÊ±˚˛ Ô±Àfl¬º ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛ Œ˚ ’—˙ Î¬◊øæ ¬Z±¬ı˛± √õ∂±¬Û… ˝˚˛º
Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˙À¯∏…¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛º ’¬ı˙… Œ¬ı˙œ¬ı˛ ˆ¬±· Œé¬ÀS Œ‡± ø·À˚˛ÀÂ√ ˜‘øMfl¬±¬ı˛
¬Ûø¬ı˛¬Û‘q¡ ¸œ˜± ¤¬ı— ˙≈©® ·≈Ì±efl¬ (Wilting Coefficient) ¬Û˚«ôL√ ˜‘øMfl¬±¬ı˛ Ê˘ Î¬◊øæÀ¬ı˛ ÊÚ… Œ¬ı˙œ
fl¬À¬ı˛ ˘ˆ¬… ˝˚˛º

(c) ’√õ∂±¬Û… Ê˘ (Unavailable Water) – ¤˝◊ Ê˘ ˜‘øMfl¬± fl¬Ì± 15 ¤…±È¬˜¸øÙ¬˚˛±À¬ı˛¬ı˛ Œ¬ı˙œ
¬Û‘á¬ È¬±ÀÚ Ê˘Àfl¬ ÒÀ¬ı˛ ¬ı˛±À‡º Ê˘¢∂˝œ Ê˘ ¬ı± ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ Ê˘› ¤¬ı˛ ’ôL√·«Ó¬º 15 ¤…±È¬˜¸øÙ¬˚˛±À¬ı˛
’±¬ıX ÊÀ˘¬ı˛ ¸œ˜±Àfl¬ ˙≈©® ø¬ıµ≈ (Wilting point) ¬ıÀ˘º fl¬±¬ı˛Ì ¤˝◊ ¸œ˜± ¬Û˚«ôL√˝◊ ∆fl¬ø˙fl¬¬ ÊÀ˘¬ı˛ ‡±øÚfl¬È¬±
Î¬◊øæ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤¬ı˛ Œ¬ı˙œ ¬Û‘á¬È¬±ÀÚ ’±¬ıX Ê˘ Î¬◊øæ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛ Ú± ¬ıÀ˘ Ê˘±ˆ¬±À¬ı
·±Â√ ˙≈øfl¬À˚˛ Œ˚ÀÓ¬ ¬ı± øÚÀd¬Ê ˝À˚˛ Œ˚ÀÓ¬ Ô±Àfl¬º ¤¬ı˛fl¬˜ ’¬ıàÔ± Œ¬ı˙œ øÚ àÔ±˚˛œ ˝À˘ ·±Â√ ’¬ıÀ˙À¯∏

˜±¬ı˛± ¬ÛÀÎ¬ˇº ¤ÊÚ… 15 ¤…±È¬˜˙øÙ¬˚˛±¬ı˛ ¬Û‘á¬ È¬±ÀÚ ’±¬ıX Ê˘Àfl¬ ˙≈©® ø¬ıµ≈ ¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ fl¬¬ı˛± ˝˚˛º

¤ÊÚ… È¬À¬ı¬ı˛ ·±ÀÂ√ Œ¬ı˙ øfl¬Â√≈øÚ Ê˘ Ú± øÀ˘ ·±Â√ Ê˘±ˆ¬±À¬ı ˜±¬ı˛± ¬ÛÀÎ¬ˇº ¢∂œÉ Ÿ¬Ó≈¬ÀÓ¬ ¬ı‘ø©Ü¬ı˛ fl¬À˚˛fl¬øÚ

¬ÛÀ¬ı˛ ˜±øÈ¬ ˙≈øfl¬À˚˛ Œ·À˘ ˙≈©® ø¬ıµ≈¬ı˛ ¸‘ø©Ü ˝˚˛º
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˜‘øMfl¬± ÊÀ˘¬ı˛ ‰¬˘Ú (Movement of Soil Water) – ˜‘øMfl¬±øàÔÓ¬ ÊÀ˘¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü…
·øÓ¬˙œ˘Ó¬±º ˜‘øMfl¬± ÊÀ˘¬ı˛ øÓ¬Ú √õ∂fl¬±¬ı˛ ‰¬˘Ú ¬ı± ·øÓ¬˙œ˘Ó¬± ˘é¬ fl¬¬ı˛± ˚±˚˛º ˚Ô±ñ(a) ∆fl¬ø˙fl¬ ¸˜i§˚˛Ú
(Capillary adjustment, (b) ’Ú≈¶⁄±¬ıÚ ¬ı± ’ôL√¶§¬ı˛Ì (Percolation) (c) ¬ı±©Û±˚˛Ú (Evaporation).

(a) ∆fl¬ø˙fl¬ ¸˜i§˚˛Ú (Capillary adjustment) – ˜‘øMfl¬±¬ı˛ ¸”Ñ ¬ı˛ÀKÒ™¬ı˛ ˜Ò… øÀ˚˛ ÊÀ˘¬ı˛
‰¬˘±‰¬˘Àfl¬ ∆fl¬ø˙fl¬ ‰¬˘Ú ¬ı± ∆fl¬ø˙fl¬ ¸˜i§˚˛Ú ¬ıÀ˘º ˜‘øMfl¬± ÊÀ˘¬ı˛ ¤˝◊¬ı˛”¬Û ‰¬˘±‰¬˘ ≈˝◊øÈ¬ ˙øq¡¬ı˛ ø˜ø˘Ó¬
Ù¬˘ ˚Ô± ’±¸?Ú (cohesion) ’Ô«±» ˜‘øMfl¬± fl¬Ì± › Ê˘fl¬Ì±¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’±fl¬¯∏«Ì ¤¬ı— ¸—¸øq¡
(cohesion) ’Ô«±» Ó¬¬ı˛˘ ¬Û±ÀÔ«¬ı˛ ’Ì≈·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’±fl¬¯∏«Ìº ’±¸?Ú √õ∂øflË¡˚˛±˚˛ ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛
¬Û‘á¬È¬±ÀÚ Ê˘ Î¬◊˝±ÀÓ¬ ’±¬ıX ˝˚˛º ’±¬ıX ¤fl¬øÈ¬ Ê˘fl¬Ì± ’±¬ı˛ ¤fl¬øÈ¬ Ê˘fl¬Ì±Àfl¬ ’±fl¬¯∏«Ì fl¬¬ı˛±¬ı˛ Ù¬À˘˝◊
Ê˘ ’Ì≈·≈ø˘ ‰¬±ø˘Ó¬ ˝˚˛ ¤¬ı— ˜‘øMfl¬± fl¬Ì±¬ı˛ ‰¬Ó≈¬¬Û±Àù´« ÊÀ˘¬ı˛ øÁ¬ø~ ·ÀÎ¬ˇ ›ÀÍ¬ ¤¬ı— ¸”Ñ ˜‘øMfl¬±¬ ¬¬ı˛KÒ™
ÊÀ˘ ¬Û”Ì« ˝˚˛º ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß d¬À¬ı˛¬ı˛ ˜ÀÒ… ¬ı± ¤fl¬˝◊ d¬À¬ı˛¬ı˛ ø¬ıøˆ¬iß ’—À˙ ÊÀ˘¬ı˛ ¬ı±©Û ø¬ıˆ¬¬ı·Ó¬ ¬Û±Ô«Àfl¬…¬ı˛
(Difference in moisture potential) ÊÚ…˝◊ ∆fl¬ø˙fl¬ ‰¬˘Ú ¸‘ø©Ü ˝˚˛º fl¬˜ ø¬ıˆ¬¬ı ’=˘ (Areas of

low water potential) ŒÔÀfl¬ Œ¬ı˙œ ø¬ıˆ¬¬ı ’=À˘¬ı˛ øÀfl¬ ÊÀ˘¬ı˛ ‰¬˘Ú ¸—‚øÈ¬Ó¬ ˝˚˛º ˜‘øMfl¬±¬ı˛ Œ¬ı˙œ
’±^«Ó¬± ’=˘ ŒÔÀfl¬ fl¬˜ ’±^«Ó¬± ’=À˘¬ı˛ øÀfl¬ Ê˘ ‰¬±ø˘Ó¬ ˝˚˛º ∆fl¬ø˙fl¬ øflË¡˚˛±˚˛ (Capillary action)

Ê˘ øÚ‰¬ ŒÔÀfl¬ Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬ fl¬À˚˛fl¬ ø˜È¬±¬ı˛ ¬Û˚«ôL√ Î¬◊Í¬ÀÓ¬ ¬Œ‡± ˚±˚˛º ¸”À˚«¬ı˛ Î¬◊M±À¬Û ˜±øÈ¬¬ı˛ ¬Û‘á¬d¬À¬ı˛¬ı˛
Ê˘ ˙≈øfl¬À˚˛ Œ·À˘ ∆fl¬ø˙fl¬ È¬±ÀÚ Œˆ¬Ã˜Ê˘ ÒœÀ¬ı˛ ÒœÀ¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛ Î¬◊ÀÍ¬ ’±À¸. Œˆ¬Ã˜ Ê˘ ¸—˘¢ü
˜‘øMfl¬±¬ı˛ fl¬Ì±·≈ø˘ ’±¸?Ú √õ∂øflË¡˚˛±˚˛ Ê˘ Ò±¬ı˛Ì fl¬À¬ı˛ ¤¬ı— ¤fl¬øÈ¬ Ê˘fl¬Ì± ’±¬ı˛ ¤fl¬øÈ¬ Ê˘fl¬Ì±Àfl¬ ’±fl¬¯∏«Ì
fl¬¬ı˛±˚˛ ÒœÀ¬ı˛ ÒœÀ¬ı˛ Ê˘fl¬Ì± ˜‘øMfl¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛ Î¬◊ÀÍ¬ ’±À¸º ÊÀ˘¬ı˛ ¤˝◊¬ı˛”¬Û ∆fl¬ø˙fl¬ Î¬◊iß˚˛Ú (Capillary

rise) ˜˝±fl¬À¯∏«¬ı˛ ø¬ı¬Û¬ı˛œÀÓ¬ fl¬±˚«fl¬¬ı˛œ ˝˚˛º ˘¬ıÌ±q¡ ˜‘øMfl¬±˚˛ ˘¬ıÌ ¬ı¯∏«± Ÿ¬Ó≈¬ÀÓ¬ ŒÒÃÓ¬ ˝À˚˛ ’øˆ¬fl¬¯∏«Ê
ÊÀ˘¬ı˛ ¸±ÀÔ øÚÀ‰¬ ’¬Û¸±ø¬ı˛Ó¬ ˝À˚˛ Œˆ¬Ã˜ÊÀ˘ Ê˜± ˝˚˛º ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ¬Û‘á¬d¬À¬ı˛¬ı˛ ˜±øÈ¬ ˙≈øfl¬À˚˛ Œ·À˘
∆fl¬ø˙fl¬ È¬±ÀÚ ˘¬ıÌ±q¡ Œˆ¬Ã˜Ê˘ Î¬◊¬ÛÀ¬ı˛ Î¬◊ÀÍ¬ ’±À¸º ‹ Ê˘ ¬ı±©Ûœˆ”¬Ó¬ ˝À˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ˘¬ıÌ
d¬¬ı˛ ¸‘ø©Ü ˝˚˛º

¤fl¬øÈ¬ Ê˘¬Û”Ì« ¬Û±ÀS¬ı˛ ˜ÀÒ… Ê˘d¬À¬ı˛¬ı˛ øÍ¬fl¬ Î¬◊¬Ûø¬ı˛Ó¬À˘ ∆fl¬ø˙fl¬ øÂ√^ ˚≈q¡ ¤fl¬øÈ¬ fl“¬±À‰¬¬ı˛ Ú˘ àÔ±¬ÛÚ
fl¬¬ı˛À˘ Œ‡± ˚±À¬ı fl“¬±‰¬ÚÀ˘¬ı˛ ˜ÀÒ… Ê˘ øfl¬Â√≈È¬± Î¬◊¬Û¬ı˛ ¬Û˚«ôL√ Î¬◊ÀÍ¬ ¬ı˛À˚˛ÀÂ√ ’Ô«±» fl“¬±‰¬ÚÀ˘¬ı˛ ˜ÀÒ… Ê˘Ó¬˘
¤¬ı— Ó¬±¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ ¬Û±ÀS Ê˘Ó¬À˘¬ı˛ ˜ÀÒ… ¸˜Ó¬± ŒÚ˝◊º fl¬±¬ı˛Ì ÊÀ˘¬ı˛ ¸—¶ÛÀ˙« Ô±fl¬± fl“¬±‰¬ÚÀ˘¬ı˛ ’—˙
’±¸?Ú √õ∂øflË¡˚˛± Œ˝Ó≈¬ Ê˘ Ò±¬ı˛ÀÌ ¸é¬˜ ˝˚˛ ¤¬ı— fl“¬±À‰¬¬ı˛ ¬Û‘á¬È¬±ÀÚ fl“¬±À‰¬¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬ Ê˘ fl¬Ì±
’øÒÀ˙±ø¯∏Ó¬ ˝˚˛º øfl¬ôL≈√ fl“¬±‰¬¸—˘¢üÓ¬± ø¬ı˝œÚ Ê˘fl¬Ì±·≈ø˘ ’±¸?Ú ¬ı± ¸—¸øq¡¬ı˛ √õ∂ˆ¬±À¬ı flË¡˜˙ Î¬◊¬ÛÀ¬ı˛¬ı˛
øÀfl¬ Î¬◊Í¬ÀÓ¬ Ô±Àfl¬ ¤¬ı— ¤fl¬øÈ¬ Î¬◊2‰¬Ó¬± ¬Û˚«ôL√ Î¬◊ÀÍ¬ ŒÔÀ˜ ˚±˚˛º fl“¬±‰¬ ÚÀ˘¬ı˛ ∆fl¬ø˙fl¬Ó¬±˝◊ ¤¬ı˛ ÊÚ… ±˚˛œº
’±¬ı˛› ˘é¬ fl¬¬ı˛À˘ Œ‡± ˚±À¬ı  fl“¬±‰¬ÚÀ˘¬ı˛ ˜ÀÒ…› Î¬◊ißœÓ¬ Ê˘d¬Ày√√¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬˘ ’¬ıÓ¬˘º fl“¬±‰¬ Ú˘øÈ¬¬ı˛
∆‚«… ˚Ó¬ Œ¬ı˙œ Ó¬±¬ı˛ ˜Ò…àÔ Ê˘d¬Ày√√¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘¬ı˛ ’¬ıÓ¬˘Ó¬±› (Concavity) Ó¬Ó¬ Œ¬ı˙œº ’øÒfl¬
√õ∂˙d¬ fl“¬±‰¬ÚÀ˘¬ı˛ ˜ÀÒ… Ê˘d¬Ày√√¬ı˛ Î¬◊2‰¬Ó¬± fl¬˜ √õ∂˙d¬ fl“¬±‰¬ÚÀ˘¬ı˛ Ê˘d¬Ày√√¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜º fl¬±¬ı˛Ì

·±øÌøÓ¬fl¬ˆ¬±À¬ı  .
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h
2 T
rdg

=

˚‡Ú h = Ê˘d¬Ày√√¬ı˛ Î¬◊2‰¬Ó¬± [Œ¸– ø˜–]

T = ¬Û‘á¬ È¬±Ú (Surface tension) [Î¬±˝◊Ú √õ∂øÓ¬ Œ¸– ø˜–]

r = fl¬…±ø¬Û˘±ø¬ı˛¬ı˛ ¬ı…±¸ [Œ¸– ø˜–]

d = Ó¬¬ı˛˘ ¬Û±ÀÔ«¬ı˛ ‚ÚQ

g = ’øˆ¬fl¬¯∏«Ê Q¬ı˛Ì [Œ¸– ø˜– √õ∂øÓ¬ ¬ı·« Œ¸Àfl¬`¬]

(b) ’Ú≈¶⁄¬ıÌ ¬ı± ’ôL√¶⁄¬ıÌ (Percolation) – ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ¬ı‘ø©Ü¬ı˛ Ê˘ ¬ı± Œ¸À‰¬¬ı˛ Ê˘ ˜±øÈ¬ÀÓ¬

¸—˚≈q¡ ˝À˘ ˜±øÈ¬ ¸•Û”Ì«¬ı˛”À¬Û ¬Ûø¬ı˛¬Û‘q¡ ˝˚˛º ¤˝◊ ’¬ıàÔ±˚˛ ˜±øÈ¬¬ı˛ ¬ı‘˝» ¬ı˛ÀKÒ™ ’±˘·± ˆ¬±À¬ı ’øÒÀ˙±ø¯∏Ó¬

Ê˘ ’øˆ¬fl¬À¯∏«¬ı˛ È¬±ÀÚ ÚœÀ‰¬ √õ∂À¬ı˙ fl¬À¬ı˛ ˚Ó¬é¬Ì ’øÓ¬ø¬ı˛q¡ ÊÀ˘¬ı˛ Œ˚±·±Ú ’¬ı…±˝Ó¬ Ô±Àfl¬ ¤¬ı— ˜±øÈ¬¬ı˛

¬ı‘˝» ¬ı˛KÒ™·≈ø˘ Œfl¬±Ú fl¬±¬ı˛ÀÌ ¬ıKÒ ˝À˚˛ ø·À˚˛ Ê˘ √õ∂À¬ıÀ˙¬ı˛ ¬ÛÀÔ ¬ı±Ò± ¸‘ø©Ü Ú± fl¬À¬ı˛ Ó¬Ó¬é¬Ì ¬Û˚«ôL√ ÊÀ˘¬ı˛

’Ú≈¶⁄¬ıÌ ¬ÛXøÓ¬ ‰¬˘ÀÓ¬ Ô±Àfl¬º ’Ú≈¶⁄¬ıÚ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ˜±øÈ¬¬ı˛ ¢∂ÔÚ √õ∂fl‘¬øÓ¬ ¤¬ı— ·Í¬Ú ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛º

fl¬±¬ı˛Ì ¤˝◊ ≈˝◊ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü… ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ √õ∂fl‘¬øÓ¬Àfl¬ øÚ˚˛øLaÓ¬ fl¬À¬ı˛º

(c) ¬ı±©Û±˚˛Ú (Evaporation) – ˜±øÈ¬¬ı˛ ¬ı±ø˝À¬ı˛ ¤¬ı— ’ˆ¬…ôL√À¬ı˛ ¬ı±©Û±˚˛Ú √õ∂øflË¡˚˛± ˜‘øMfl¬± ÊÀ˘¬ı˛

‰¬˘Ú ¸—‚øÈ¬Ó¬ ˝˚˛º ˜±øÈ¬¬ı˛ ¬ı‘˝» ¬ı˛KÒ™·≈ø˘ÀÓ¬ ’±¬ıX Ê˘ ¸˝ÀÊ˝◊ ¬ı±©Ûœˆ”¬Ó¬ ˝˚˛ fl¬±¬ı˛Ì ¤˝◊ Ê˘ ‡≈¬ı

’±˘·±ˆ¬±À¬ı ˜‘øMfl¬± fl¬Ì±˚˛ ’±¬ıX ˝˚˛º

3.3.4 ˜‘øMfl¬±¬ı˛ ¬ıÌ« (Soil Colour)

˜‘øMfl¬±¬ı˛ ‘˙…˜±Ú ∆¬ıø˙À©Ü…¬ı˛ ’Ú…Ó¬˜ ˝˘ ¤¬ı˛ ¬ıÌ«º ’Ú…±Ú… Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü… Œ˚˜Ú ¢∂ÔÚ ·Í¬Ú ¬›

’±^«Ó¬± √õ∂ˆ‘¬øÓ¬¬ı˛ Ú…±˚˛ √õ∂Ó¬…é¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ¬ıÌ« ·≈¬ı˛≈Q¬Û”Ì« Ú˚˛º ¤øÈ¬ ’Ú…±Ú… Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛

√õ∂ˆ¬±¬ı ø¬ıd¬±¬ı Ú± fl¬¬ı˛À˘› ˜‘øMfl¬±¬ı˛ Œ|Ìœø¬ıˆ¬±·fl¬¬ı˛ÀÌ, ¤¬ı— ˜‘øMfl¬±¬ı˛ ’Ú…±Ú… ∆¬ıø˙©Ü… øÚÒ«±¬ı˛ÀÌ ·≈¬ı˛≈Q¬Û”Ì«

ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛ÀÓ¬ ¤¬ı˛ ¬ıÌ« ø¬ıÀ˙¯∏ ¸±˝±˚… fl¬À¬ı˛º ø¬ıøˆ¬ißÀ|Ìœ¬ı˛ ˜‘øMfl¬±¬ı˛

¬ı˛„ ø¬ıøˆ¬iß ˝˚˛ fl¬±¬ı˛Ì ¤fl¬ ¤fl¬øÈ¬ Œ|Ìœ¬ı˛ ˜‘øMfl¬± ¸‘ø©ÜÀÓ¬ ¤fl¬ ¤fl¬ √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ·Í¬Úfl¬±¬ı˛œ √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ

˝˚˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ˘…±È¬±¬ı˛±˝◊È¬ ˜‘øMfl¬±¬ı˛ ¬ı˛„ Œ˚˜Ú ˘±˘ ¬ıÀÌ«¬ı˛ ˝˚˛ ŒÓ¬˜øÚ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ¬ı˛„ ·±Ï¬ˇ

fl¬±À˘± ¬ı˛À„¬ı˛ ˝˚˛º ’¬Û¬ı˛øÀfl¬ ¬ÛÎ¬Ê˘ ˜‘øMfl¬±¬ı˛ ¬ı˛„ Ò”¸¬ı˛ Â√±˝◊ ¬ı˛À„¬ı˛ ˝˚˛º ˜‘øMfl¬± Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ø¬ıøˆ¬iß

d¬À¬ı˛¬ı˛ ¬ıÌ«› øˆ¬iß √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ ¬ıÌ«ø¬ıÀˆ¬À¬ı˛ ˜±Ò…À˜ › øÚø«©Ü d¬À¬ı˛¬ı˛ øÚø«©Ü ¬ı˛„ ˘é¬ fl¬À¬ı˛

˜±øÈ¬ Œfl¬±Ú Œ|Ìœˆ≈¬q¡ Ó¬± øÚ¬ı˛”¬ÛÌ fl¬¬ı˛± ¸y√√¬ı ˝˚˛º Œ˚˜ÚñŒ√õ∂±Ù¬±˝◊À˘¬ı˛ (A2) d¬¬ı˛ ˚ø Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛

˝˚˛ ¤¬ı— Ó¬±ÀÓ¬ ø¸ø˘fl¬±¬ı˛ √õ∂±Ò±Ú… Ô±Àfl¬ Ó¬À¬ı ‹ ˜‘øMfl¬± ¬ÛÎ¬Ê˘ ˜‘øMfl¬± ¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ ˝À¬ıº

˜‘øMfl¬±¬ı˛ Î¬◊¬Û±±Ú·Ó¬ ∆¬ıø˙©Ü…› ¬ı˛À„¬ı˛ ¬Z±¬ı˛± √õ∂øÓ¬Ù¬ø˘Ó¬ ˝˚˛º Œ˚ ˜‘øMfl¬±˚˛ ø˝Î¬◊˜±¸ Œ¬ı˙œ Ô±Àfl¬ Ó¬±¬ı˛

¬ı˛„ ¸±Ò±¬ı˛ÌÓ¬ fl¬±˘ ¬ı˛À„¬ı˛ ˝˚˛º ˜±øÈ¬¬ı˛ ¬Û‘á¬d¬À¬ı˛¬ı˛ ¬ı˛„ fl¬±˘ Ú± ˝À˘ ¬¬ı≈Á¬ÀÓ¬ ˝À¬ı ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì
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fl¬˜ ’±ÀÂ√º ˜±øÈ¬ÀÓ¬ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ’Ú±^« (Unhydrated) ’±˚˛¬ı˛Ì ’'±˝◊Î¬ (Fe2O3) Ô±fl¬À˘ ˜±øÈ¬¬ı˛

¬ı˛„ ˘±˘ ˝˚˛º ’±—ø˙fl¬ Œ¸±fl¬ ˜…±e·±ÚœÊ ’'±˝◊Î¬ › ’±˚˛¬ı˛Ì ’'±˝◊Î¬ Ô±fl¬À˘› ˜±øÈ¬¬ı˛ ¬ı˛„ ˘±˘
˝˚˛º ˜‘øMfl¬±˚˛ ˘¬ıÌ › fl¬±À¬ı«±ÀÚÈ¬ ¸ø=Ó¬ ˝À˘ ˜±øÈ¬¬ı˛ ¬ı˛„ ¸±±ÀÈ¬ ˝˚˛º

˜‘øMfl¬±¬ı˛ ¬ı˛„ Ó¬±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú √õ∂øflË¡˚˛± ¸•ÛÀfl«¬› øÚÀ«˙ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ Œfl¬±Ú d¬À¬ı˛ ø¬ıøˆ¬iß
¬ı˛À„¬ı˛ ŒÂ√±¬Û ø¬ıÀ˙¯∏Ó¬ ˘±˘ ˜¬ı˛À‰¬ ¬ÛÎ¬ˇ±¬ı˛ ¬ı˛„ Œ‡± Œ·À˘ ¬ı≈Á¬ÀÓ¬ ˝À¬ı ¬ı»¸À¬ı˛¬ı˛ Œfl¬±Ú ¤fl¬øÈ¬ ¸˜À˚˛ ˜‘øMfl¬±˚˛
¬ı±˚˛≈¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ ¬ı± ’ˆ¬±¬ı ‚ÀÈ¬º ˜‘øMfl¬±¬ı˛ Œfl¬±Ú d¬À¬ı˛¬ı˛ ¬ı˛„ Úœ˘±ˆ¬, Ò”¸¬ı˛ ¬ı± ¸¬ı≈Ê ¬ıÀÌ«¬ı˛ ˝À˘ ¬ı≈Á¬ÀÓ¬
˝À¬ı ‹ àÔ±ÀÚ Œ¢≠˝◊ÀÊ˙±Ú (Gleization) √õ∂øflË¡˚˛± øflË¡˚˛±˙œ˘º

˜‘øMfl¬± ¬ı˛À„¬ı˛ øÚ˚˛Lafl¬ (Determinant of Soil Colour) – ˜‘øMfl¬±¬ı˛ ¬ıÌ« øÚˆ«¬¬ı˛ fl¬À¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛
¬Ûø¬ı˛˜±Ì ‡øÚÊ Î¬◊¬Û±±Ú, Ê˘¬ı±˚˛≈ ¤¬ı— Ê˘ øÚfl¬±˙œ ¬ı…¬ıàÔ± √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛º

(c) ∆Ê¬ı ¬Û±Ô« – ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±Ô« Œ¬ı˙œ Ô±fl¬À˘ ˜±øÈ¬¬ı˛ ¬ı˛„ fl¬±À˘± ˝˚˛º Î¬◊¬Û ’Ú±^« Ú±øÓ¬˙œÀÓ¬±c
Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜±øÈ¬ÀÓ¬ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ∆Ê¬ı ¬Û±Ô« Ô±Àfl¬ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ¬ı˛„ ·±Ï¬ˇ fl¬±À˘±º
fl¬…±˘ø¸˚˛±˜ fl¬±À¬ı«±ÀÚÀÈ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ∆Ê¬ı¬Û±Ô« ¬ÛÀ‰¬ ø·À˚˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝À˘ ¤¬ı˛ ¬ı˛„ ·±Ï¬ˇ fl¬±À˘±
˝˚˛º ‹ √õ∂fl¬±¬ı˛ ø˝Î¬◊˜±¸ ˜±øÈ¬¬ı˛ ¬ı˛„Àfl¬ ·±Ï¬ˇ fl¬±À˘± fl¬À¬ı˛º ’±^« flË¡±ôL√œ˚˛ Ê˘¬ı±˚˛≈ ’=À˘ Î¬◊2‰¬ é¬±¬ı˛fl¬ ’¬ıàÔ±˚˛
∆Ê¬ı ¬Û±Ô« ¬ÛÀ‰¬ ø·À˚˛ Œ˚ fl¬±À˘± ¬ı˛À„¬ı˛ ø˝Î¬◊˜±¸ ·øÍ¬Ó¬ ˝˚˛ Ó¬±¬ı˛ √õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ¬ı˛„ fl¬±À˘± ˝˚˛º

(b) ‡øÚÊ ¬Û±Ô« – ˜±øÈ¬¬ı̨ ¬ı̨„ øÚÒ«±¬ı̨ÀÌ ‡øÚÀÊ¬ı̨ √õ∂ˆ¬±¬ı ’¬Ûø¬ı̨¸œ˜º ˜±øÈ¬ÀÓ¬ ’±Ú˝± ◊̋ÀEÀÈ¬Î¬ ’±˚̨¬ı̨Ì
’'± ◊̋Î¬ ¬ı± ŒÙ¬ø¬ı̨fl¬ ’'± ◊̋Î¬ Ô±fl¬À˘ ˜±øÈ¬¬ı̨ ¬ı̨„ ˘±˘ ˝˚̨º øfl¬ôL≈√ Œ¸±fl¬ ’±˚̨¬ı̨Ì ’'± ◊̋ÀÎ¬¬ı̨ (Hydrated

ironoxide) Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬¬ı̨ ¬ı̨„ ˝ ≈̆ ˝˚̨º ˘…±ÀÈ¬¬ı̨± ◊̋È¬ Ê±Ó¬œ˚̨ ˜±øÈ¬¬ı̨ ¬ı̨„ ˝ ≈̆ ¬ı± ˘±˘ ¤¬ı— ˘…±È¬±¬ı̨± ◊̋È¬
‘̃øMfl¬±¬ı̨ ¬ı̨„ ¤ÊÚ… ˘±˘ ˝˚̨º ∆Ê¬ı ¬Û±ÀÔ«¬ı̨ ¸Àe· ’±˚̨¬ı̨Ì ’'± ◊̋ÀÎ¬¬ı̨ ø˜|ÀÌ ˜±øÈ¬¬ı̨ ¬ı̨„ ¸±Ò±¬ı̨ÌÓ¬ ¬ı±±˜œ

˝˚̨º ˜±øÈ¬ÀÓ¬ fl¬…±˘ø¸˚̨±˜ fl¬±À¬ı«±ÀÚÈ¬, ˜…±·ÀÚø¸˚̨±˜ fl¬±À¬ı«±ÀÚÈ¬, øÊ¬Û¸±˜, Œfl¬À˚̨±ø˘Ú ¤¬ı— ’Ú…±Ú… fl¬±±
‡øÚÊ, Œfl¬±˚̨±È«¬Ê ˘¬ıÌ √õ∂ ‘̂¬øÓ¬ Î¬◊¬Û±±Ú Œ¬ı˙œ Ô±fl¬À˘ ˜±øÈ¬¬ı̨ ¬ı̨„ ¸±±ÀÈ¬ ¬ı± Ò”̧ ¬ı̨ ˝˚̨º

(c) Ê˘ øÚfl¬±˙ ¬ı…¬ıàÔ± (Drainage) – Ê˘ øÚfl¬±À˙¬ı˛ ’¬ı…¬ıàÔ±¬ı˛ Ù¬À˘ ˜±øÈ¬ ¬ı±˚˛≈˙”Ú… ˝À˘
’±˚˛¬ı˛Ú Œ˚Ã· ŒÙ¬ø¬ı˛fl¬ ’'±˝◊ÀÎ¬¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ŒÙ¬¬ı˛±¸ ’'±˝◊ÀÎ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤¬ı˛ ¬ı˛„ Ò”¸¬ı˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛
¬ı˛„ Ò”¸¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º Ó¬±Â√±Î¬ˇ± ¤¬ı˛”¬Û ¬Ûø¬ı˛À¬ıÀ˙ ’±˚˛¬ı˛Ì Œ˚Ã· ø¬ıÊ±¬ı˛Ì √õ∂øflË¡˚˛±¬ı˛ Úœ˘±ˆ¬ ¬ı± ¸¬ı≈Ê ŒÙ¬¬ı˛±¸
’'±˝◊Î¬ Î¬◊»¬Ûiß ˝˚˛º ¤¬ı˛ √õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ¬ı˛„ Úœ˘±ˆ¬ ¬ı± ¸¬ı≈Ê ˝˚˛º ¬ıX Ê˘±˙À˚˛ Î¬◊»¬Ûiß ˜±øÈ¬¬ı˛ ¬ı˛„
¤ÊÚ… Ò”¸¬ı˛, Úœ˘±ˆ¬ ¬ı± ¸¬ı≈Ê ˝˚˛º Œ˚ ¸˜d¬ àÔ±ÀÚ Œˆ¬Ã˜Ê˘ øÚ¬ı˛ôL√¬ı˛ ›Í¬±Ú±˜± fl¬À¬ı˛ Œ¸˝◊ ¸˜d¬ àÔ±ÀÚ
˝±˝◊ÀEÀÈ¬Î¬ ¬ı± ’±Ú˝±˝◊ÀEÀÈ¬Î¬ ŒÙ¬ø¬ı˛fl¬ ’'±˝◊ÀÎ¬¬ı˛ √õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ d¬À¬ı˛ ˘±˘, ˝˘≈ ¬ı± ¬ı±±˜œ ¬ı˛À„¬ı˛
ŒÂ√±¬Û (Mottle) ¸‘ø©Ü ˝˚˛º

(d) ˜”˘ ø˙˘± ‡`¬ (Parent material) – ˜”˘ ø˙˘±‡`¬ Œ˚ ø˙˘±˜±Ó‘¬fl¬± ŒÔÀfl¬ Î¬◊»¬Ûiß ˝À˚˛ÀÂ√
Ó¬±¬ı˛ ¬ı˛À„¬ı˛ Î¬◊¬Û¬ı˛› ˜±øÈ¬¬ı˛ ¬ı˛„ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˝◊—˘…±À`¬¬ı˛ Œ˚ ’=À˘ ˘±˘ Œ¬ıÀ˘ ¬Û±ÔÀ¬ı˛¬ı˛ √õ∂±Ò±Ú… Œ‡±

˚±˚˛ Œ¸‡±Úfl¬±¬ı˛ ˜±øÈ¬¬ı˛ ¬ı˛„ ˘±˘º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ˆ¬±¬ı˛ÀÓ¬¬ı˛ fl‘¬c fl¬±¬Û«±¸ ˜‘øMfl¬± (Black Cotton soil)

fl¬±À˘± ¬ı˛À„¬ı˛ ¬ı…±¸åÈ¬ ø˙˘± ŒÔÀfl¬ Î¬◊»¬Ûiß ˝À˚˛ÀÂ√ ¬ıÀ˘ ¤¬ı˛ ¬ı˛„ fl¬±À˘±º
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(c) ’±^«Ó¬± – ˜±øÈ¬¬ı˛ ’±^«Ó¬± ¤¬ı˛ ˜”˘ ¬ıÌ«Àfl¬ ·±Ï¬ˇ ¬ı± ˝±˘fl¬± fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º ˜±øÈ¬ øˆ¬ÀÊ Ô±fl¬À˘
¤¬ı˛ Œ˚ Œfl¬±Ú ¬¬ı˛„˝◊ ‡≈¬ı ·±Ï¬ˇ Œ‡±˚˛º ˙≈©® ’¬ıàÔ±˚˛ ’±¬ı±¬ı˛ ˜±øÈ¬¬ı˛ ¬ı˛„ ˝±{®± ˝À˚˛ ¬ÛÀÎ¬ˇº

˜±øÈ¬¬ı˛ ¬ı˛„ øÚÌ«˚˛ ¬ÛXøÓ¬ – ˜≈ÚÀ¸˘ fl¬±˘±¬ı˛ ‰¬±ÀÈ«¬¬ı˛ (Munsell colour chart) ¸±˝±À˚… ˜±øÈ¬¬ı˛
¬ı˛„ øÚÒ«±¬ı˛Ì fl¬¬ı˛± ˝˚˛º ¤˝◊ fl¬±˘±¬ı˛ ‰¬±ÀÈ«¬ 175øÈ¬ ¬¬ı˛À„¬ı˛ Ú˜≈Ú± ¸±Ê±Ú Ô±Àfl¬º ˜≈ÚÀ¸Ú √õ∂¬ıøÓ«¬Ó¬ ø˝Î¬◊ (Hue),

ˆ¬…±˘≈ (Value) › ŒflË¡±˜± (Chroma) ¤˝◊ øÓ¬ÚøÈ¬ ¬Ûø¬ı˛¬ıÓ«¬Úœ˚˛ ·≈ÀÌ¬ı˛ øˆ¬øMÀÓ¬ ¸—‡…± øˆ¬øMfl¬ ¸±Àefl¬øÓ¬fl¬
ø‰¬À˝ê¬ı˛ ˜±Ò…À˜ ˜±øÈ¬¬ı˛ ¬ı˛„ øÚ¬ı˛≈ø¬ÛÓ¬ ˝˚˛º ø˝Î¬◊ ¸”˚« ¬ı˛øù¨¬ı˛ √õ∂Ò±Ú ¬ı˛„ ˚Ô± ˘±˘, ˝˘≈ √õ∂ˆ‘¬øÓ¬ ¬ı˛„ øÚÀ«˙
fl¬À¬ı˛º ¬ı˛À„¬ı˛ ˝◊—¬ı˛±Êœ √õ∂Ô˜ ’é¬À¬ı˛¬ı˛ ¸±—Àfl¬øÓ¬fl¬ ø‰¬˝ê ¬Z±¬ı˛± ø˝Î¬◊ øÚÀ«ø˙Ó¬ ˝˚˛º Œ˚˜Úñ˘±À˘¬ı˛ Œé¬ÀS
R ¤¬ı— ˝˘≈À¬ı˛ Œé¬ÀS Y ¤¬ı— ˘±˘À‰¬ ˝˘≈ YR ¸Àefl¬Ó¬ ¬ı…¬ı˝‘Ó¬ ˝˚˛º ø˝Î¬◊¬ı˛ ¬Û”À¬ı« 0-10 ¸—‡…± ˚≈q¡
fl¬À¬ı˛ ˝˘À › ˘±˘¬ı˛À„¬ı˛ ¸≈øÚø«©Ü √õ∂fl‘¬øÓ¬ Œ¬ı±Á¬±Ú ˝˚˛º Œ˚˜Ú ¸—‡…± ¬ı‘øX ¬Û±¬ı±¬ı˛ ¸±ÀÔ ¸±ÀÔ ¬ı˛„ Œ¬ı˙œ
fl¬À¬ı˛ ˝˘≈ ˝˚˛ ¤¬ı— fl¬˜ ˘±˘ ˝˚˛ Œ˚˜Ú 5YR ¤¬ı— 10YR ˆ¬…±˘≈ ¬ı˛À„¬ı˛ ’±À¬Ûøé¬fl¬ ·±Ï¬ˇÓ¬± (Darkness)

¬ı± ˘‚≈Ó¬± (Lightness) øÚÀ«˙ fl¬À¬ı˛º ˆ¬…±˘≈› 0-10 ¸—‡…±¬ı˛ ¬Z±¬ı˛± √õ∂fl¬±˙ fl¬¬ı˛± ˝˚˛º ˙”Ì… ¸•Û”Ì«¬ı˛”À¬Û
fl¬±À˘± ¤¬ı— 10 ¸•Û”Ì« ¸±± øÚÀ«˙ fl¬À¬ı˛º ŒflË¡±˜± (Chroma) ˜”˘ ¬ı˛À„¬ı˛ ¶§2ÂÓ¬± (Purity) øÚÀ«̇
fl¬À¬ı˛º ˝◊˝±› 0-8 ¸—‡…±¬ı˛ ¬Z±¬ı˛± Œ‡±ÀÚ± ˝˚˛º ¸—‡…± ¬ı‘øX¬ı˛ ¸±ÀÔ ¸±ÀÔ ¬ı˛À„¬ı˛ Ò”¸¬ı˛Ó¬± ¬ı‘øX ¬Û±˚˛º ˜”ÚÀ¸˘
¬ı˛À„¬ı˛ ¸±—Àfl¬øÓ¬fl¬ ø‰¬˝ê·≈ø˘ ø˝Î¬◊, ˆ¬…±˘≈ › ŒflË¡±˜±¬ı˛ ¸—‡…± › ’é¬À¬ı˛¬ı˛ ¸˜i§À˚˛ ·øÍ¬Ó¬º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û
˜≈ÚÀ¸˘ fl¬±˘±¬ı˛ ‰¬±È«¬ ’Ú≈˚±˚˛œ ˚ø ¬ı˛À„¬ı˛ ¸±—Àfl¬øÓ¬fl¬ ø‰¬˝ê 10YR 5/3 ˝˚˛ Ó¬À¬ı 10YR ˆ¬…±˘≈, 5

¤¬ı— 3 ŒflË¡±˜±Àfl¬ Œ¬ı±Á¬±˚˛ ¤¬ı— ˜±øÈ¬¬ı˛ ¬ı˛„ ¬ı±±˜œ ¬ıÀ˘ ¬Ûø¬ı˛·øÌÓ¬ ˝˚˛º

3.3.5 ˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬ (Soil Consistence) –

˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬ ¬ı˘ÀÓ¬ ¤¬ı˛ ¤˜Ú ¤fl¬øÈ¬ ˙øq¡ ¬ı± √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬±Àfl¬ Œ¬ı±Á¬±˚˛ ˚±¬ı˛ ¬Z±¬ı˛± ¤¬ı˛ ø¬ı¬ı˛≈¬ÛÌÀfl¬
√õ∂øÓ¬˝Ó¬ fl¬À¬ı˛º ¤øÈ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ≈˝◊øÈ¬ ’Ì≈¬ı˛ ¬¬Û¬ı˛¶Û¬ı˛Àfl¬ ’±fl¬¯∏«Ìfl¬±¬ı˛œ ˙øq¡¬ı˛ √õ∂fl¬±¬ı˛ › ’±øÒÀfl¬…¬ı˛ Î¬◊¬Û¬ı˛º
¤¬ı˛”¬Û ˙øq¡ ≈√õ∂fl¬±À¬ı˛¬ı˛, ˚Ô± ’±¸?Ú (Adhesion) ¤¬ı— ¸—¸øq¡ (Cohesion)º ≈˝◊øÈ¬ øˆ¬iß √õ∂fl‘¬øÓ¬¬ı˛
¬ıd≈¬fl¬Ì±¬ı˛ ˜ÀÒ… ¬Û¬ı˛¶Û¬ı˛ ’±fl¬¯∏«ÌÀfl¬ ’±¸?Ú ¤¬ı— ¸˜Ò˜œ« ¬ı± ¤fl¬˝◊ ¬ıd≈¬¬ı˛ ≈˝◊øÈ¬ fl¬Ì±¬ı˛ ˜ÀÒ… ’±fl¬¯∏«ÌÀfl¬
¸—˝øÓ¬ ¬ıÀ˘º ’±¸?Ú ˙øq¡¬ı˛ √õ∂ˆ¬±À¬ı ˜‘øMfl¬± fl¬Ì± Ê˘fl¬Ì±¬ı˛ √õ∂øÓ¬ ’±fl‘¬©Ü ˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘˝◊ ¤¬ı˛
‰¬±¬ı˛øÀfl¬ ÊÀ˘¬ı˛ ’±¬ı¬ı˛Ì ¬ı± øÁ¬ø~ ¸‘ø©Ü ˝˚˛º ÊÀ˘¬ı˛ ’Ì≈¬ı˛ ø¬ZÀ˜¬ı˛≈ÀQ¬ı˛ (Dipolar) ÊÚ… Ó¬± Ÿ¬Ì±Rfl¬
’±Ò±Ú˚≈q¡ ˜‘øMfl¬± fl¬Ì±˚˛ ’øÒÀ˙±ø¯∏Ó¬ ˝˚˛º ˚‡Ú ˜‘øMfl¬± fl¬Ì±¬ı˛ ‰¬Ó≈¬«øÀfl¬¬ı˛ ÊÀ˘¬ı˛ øÁ¬ø~ ˙≈øfl¬À˚˛ ˚±˚˛
Ó¬‡Ú ≈˝◊ ˜‘øMfl¬± fl¬Ì±¬ı˛ ˜ÀÒ… ¸—¸øq¡ ¬ı‘øX ¬Û±˚˛ ¬ıÀ˘ Ó¬±¬ı˛± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ øÚfl¬È¬¬ıÓ¬œ« ˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘
Ó¬±À¬ı˛ ¬ıKÒÚ ‘Ï¬ˇ ˝˚˛º ¤ÊÚ… ˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ Ó¬±¬ı˛ ’±^«Ó¬±¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛º ¤ÊÚ… ˙≈©®
˜‘øMfl¬± ’ÀÚfl¬ fl¬øÍ¬Ú ˝˚˛ ¬ıÀ˘˝◊ fl¬¯∏«Ì fl¬©Ü¸±Ò… ˝À˚˛ ¬ÛÀÎ¬ˇº ˚‡Ú ¶§ä˜±S±˚˛ ’±^« (Moist) ˝˚˛ Ó¬‡Ú
Ó¬± ’À¬Ûé¬±fl‘¬Ó¬ Œfl¬±˜˘ ˝˚˛ ¬ıÀ˘ ˜‘øMfl¬± fl¬¯∏«Ì ¸˝ÊÓ¬¬ı˛ ˝˚˛º ˚‡Ú ˜±øÈ¬ øˆ¬ÀÊ ˚±˚˛ Ó¬‡Ú Ó¬± ’±¬ı˛›
øàÔøÓ¬àÔ±¬Ûfl¬ ˝À˚˛ ¬ÛÀÎ¬ˇº ¸≈Ó¬¬ı˛±— ’±^«Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì·Ó¬ ¬Û±Ô«fl¬… ˝›˚˛±¬ı˛ ˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬¬ı˛› Ó¬±¬ı˛Ó¬˜…
˝˚˛º √õ∂‡…±Ó¬ fl‘¬ø¯∏ø¬ı ¤…±È¬±¬ı˛¬ı±·« (Atterberg) 1991 ø‡Ë©Ü±Às ˜‘øMfl¬±¬ı˛ ’±^«Ó¬±Àˆ¬À ¸—¸øq¡¬ı˛ ‰¬±ø¬ı˛øÈ¬
¸œ˜± ¬ı± √õ∂fl‘¬øÓ¬ øÚÒ«±¬ı˛Ì fl¬À¬ı˛Ú ˚± ¤…±È¬±¬ı˛¬ı±·« ¸œ˜± (Atterberg limit) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

(a) Ó¬¬ı˛̆ ¸œ˜± ¬ı± Ú˜Úœ ˛̊Ó¬±¬ı˛ Î¬◊2‰¬¸œ˜± (Liquid limit or upper plastic limit) – Œ˚ ’¬ıàÔ±˚˛
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˜‘øMfl¬±˚˛ ’±¬ı˛› Ê˘ ø˜ø|Ó¬ fl¬¬ı˛À˘ ˜‘øMfl¬± ¸±f Ó¬¬ı˛À˘¬ı˛ Ú…±˚˛ √õ∂¬ı±ø˝Ó¬ ˝ÀÓ¬ Ô±Àfl¬ Ó¬±˝±Àfl¬ Ú˜Úœ˚˛Ó¬±¬ı˛
Î¬◊2‰¬¸œ˜± ¬ıÀ˘º ¤˝◊ ’¬ıàÔ±˚˛ ˜±øÈ¬¬ı˛ ¸—˝øÓ¬ ¸¬ı«±À¬Ûé¬± fl¬˜ ˝˚˛º

(b) ‰¬È¬‰¬ÀÈ¬ ¸œ˜±ôL√ (Sticky limit) – ¤øÈ¬ ˜±øÈ¬¬ı˛ ¤˜Ú ¤fl¬øÈ¬ ’±^«Ó¬±-’¬ıàÔ± ˚‡Ú Ê˘ ›
˜±øÈ¬¬ı˛ ø˜|Ì àÈ¬œÀ˘¬ı˛ ¬ı± ’Ú… Œfl¬±Ú ¬ıd≈¬¬ı˛ ¸Àe· ’±È¬Àfl¬ ˚±˚˛º ˜±øÈ¬¬ı˛ ‰¬Èƒ¬‰¬ÀÈƒ¬ ˆ¬±¬ıÀfl¬ ˜±S± ’Ú≈¸±À¬ı˛
‰¬±¬ı˛ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º Œ˚˜Úñ‰¬Èƒ¬‰¬ÀÈƒ¬ ø¬ı˝œÚ, ’ä ‰¬Èƒ¬‰¬ÀÈƒ¬, ‰¬Èƒ¬‰¬ÀÈ¬ ¤¬ı— ‡≈¬ı ‰¬Èƒ¬‰¬ÀÈ¬º

(c) Ú˜Úœ˚˛Ó¬± ¸œ˜±ôL√ ¬ı± øÚ•ß Ú˜Úœ˚˛Ó¬± ¸œ˜±ôL√ (Plastic limit or lower plastic limit)

– ¤øÈ¬ ˜±øÈ¬¬ı˛ ¤˜Ú ¤fl¬øÈ¬ ’±^«Ó¬±-’¬ıàÔ± ˚‡Ú Ê˘ › ˜±øÈ¬¬ı˛ ø˜|Ì Ú˜Úœ˚˛ ˝˚˛ ’Ô«±» Œfl¬±Ú ‰¬±À¬Û¬ı˛
√õ∂ˆ¬±À¬ı ¤fl¬È¬± ø¬ıÀ˙¯∏ ’±fl‘¬øÓ¬ ¬ı± ¬ı˛”¬Û ¬Ûø¬ı˛¢∂˝ fl¬À¬ı˛ ¤¬ı— ‹ ‰¬±¬Û ¸ø¬ı˛À˚˛ ŒÚ›˚˛±¬ı˛ ¬Û¬ı˛ ’±À·¬ı˛ ’±fl‘¬øÓ¬¬ı˛
’¬ıàÔ±˚˛ øÙ¬À¬ı˛ ˚±˚˛º ¬ı≈ÀÎ¬ˇ± ’±e·≈˘ › Ó¬Ê«Úœ¬ı˛ ‰¬±À¬Û ˜±øÈ¬Àfl¬ ¬ı˛ÀÎ¬¬ı˛ √’±fl‘¬øÓ¬ Œ›˚˛±¬ı˛ ˜±Ò…À˜ Ú˜Úœ˚˛Ó¬±¬ı˛
˜±S± øÚ¬ı˛”≈¬ÛÌ fl¬¬ı˛± ˚±˚˛º Œ˚˜Ú ’Ú˜Úœ˚˛, ’äÚ˜Úœ˚˛, Ú˜Úœ˚˛ ¤¬ı— ’øÓ¬ Ú˜Úœ˚˛º

(d) ¸Àefl¬±‰¬Ú ¸œ˜±ôL√ (Shrinkage limit) – øˆ¬ÀÊ ˜±øÈ¬ ≈̇øfl¬À˚̨ Œ˚ÀÓ¬ Ô±fl¬À˘ Ó¬±¬ı̨ ’±˚̨Ó¬Ú ò̋±¸
¬Û±˚̨ ¬ıÀ˘ ˜±øÈ¬¬ı̨ ˜ÀÒ… Ù¬±È¬À˘¬ı̨ ‘̧ø©Ü ˝˚̨º ¤øÈ¬ ˜±øÈ¬¬ı̨ ’± «̂Ó¬±¬ı̨ ¤˜Ú ¤fl¬ ’¬ıàÔ± ˚‡Ú ¬ı±©Ûœˆ¬¬ıÀÚ¬ı̨
¸Àe· ˜±øÈ¬¬ı̨ ’±˚̨Ó¬ÀÚ¬ı̨ ’±¬ı̨ Œfl¬±Ú ¬Ûø¬ı̨¬ıÓ«¬Ú ˝˚̨ Ú±º ¤ ◊̋ÊÚ… ¤Àfl¬ ’±˚̨Ó¬Ú ¸Àefl¬±‰¬ÀÚ¬ı̨ øÚ•ß̧ œ˜± ¬ıÀ˘º

’±^« ˜±øÈ¬¬ı˛ ¸—˝øÓ¬ ¬ı…¬ı˝±ø¬ı˛fl¬ øfl¬ ŒÔÀfl¬ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬Û”≈Ì«º fl¬±¬ı˛Ì ¤¬ı˛ ¬Z±¬ı˛±˝◊ Êø˜ ‰¬±À¯∏¬ı˛ Î¬◊¬Û˚≈q¡
¸˜˚˛ øÚ¬ı«±‰¬Ú fl¬¬ı˛± ˝˚˛º ¬ı≈ÀÎ¬ˇ± ’±e·≈˘ › Ó¬Ê«Úœ¬ı˛ ‰¬±À¬Û ˜±øÈ¬¬ı˛ ŒÏ¬˘± ˆ¬±e·ÀÓ¬ Œ˚ ¬Ûø¬ı˛˜±Ì ˙øq¡ ˘±À·
Ó¬±¬ı˛ øˆ¬øMÀÓ¬ ’±^« ˜±øÈ¬¬ı˛ ¸—˝øÓ¬ ˆ¬±· fl¬¬ı˛± ˝˚˛ Œ˚˜Ú ’±˘·±, ’øÓ ˆ¬e·≈¬ı˛, ˙q¡, ’øÓ¬ ˙q¡ › √õ∂‰¬`¬
˙q¡º ˙≈©® ˜±øÈ¬ÀÓ¬ fl¬Ì±·≈ø˘¬ı˛ ˜ÀÒ… ’±fl¬¯∏«Ì Œ¬ıÀÎ¬ˇ ˚±˚˛ ¬ıÀ˘ ‹ ˜±øÈ¬ ˆ¬±e·ÀÓ¬ Œ¬ı˙œ ˙øq¡¬ı˛ ¬ı˛fl¬±¬ı˛
˝˚˛º ˆ¬e·≈¬ı˛Ó¬±¬ı˛ øˆ¬øMÀÓ¬ ˙≈©® ˜±øÈ¬¬ı˛ ¸—˝øÓ¬¬ı˛ fl¬À˚˛fl¬øÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛ ˚Ô±ñ’±˘·± ¬ı± Ú¬ı˛˜,
’ä ˙q¡, ’øÓ¬ ˙q¡ › √õ∂‰¬`¬ ˙q¡º

¸—˝øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜±øÈ¬¬ı˛ ø¬ıøˆ¬iß Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ ˚Ô± ¢∂ÔÚ, ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

¬Ûø¬ı˛˜±Ì, ÊÀ˘¬ı˛¬ ¬Ûø¬ı˛˜±Ì, fl¬±± fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬º

3.3.6 ˜‘øMfl¬± ¬ı˛KÒ™ (Soil pore space)

Œfl¬±Ú øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜‘øMfl¬±ÀÓ¬ ‡øÚÊ fl¬Ì± ¸˜”À˝¬ı˛ ˜ÀÒ… ’Ô¬ı± ˜‘øMfl¬± ·Í¬ÀÚ¬ı˛ ˜Ò…¬ıÓ¬œ« Œ˚
Ù“¬±fl¬± Ê±˚˛·± Ô±Àfl¬ Ó¬±¬ı˛ ø˜ø˘Ó¬ ’±˚˛Ó¬ÚÀfl¬ ˜±øÈ¬¬ı˛ ¬ı˛KÒ™ ¬ıÀ˘º ˜±øÈ¬¬ı˛ √õ∂À¬ı˙…Ó¬± ¬ı˘ÀÓ¬ Œ¬ı±Á¬±˚˛ Ó¬±¬ı˛
˜ÀÒ… Ê˘ √õ∂À¬ı˙ fl¬¬ı˛±¬ı˛ ·≈ÌÀfl¬º Œ˚ ˜±øÈ¬ÀÓ¬ Ê˘ ¸˝ÀÊ˝◊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Œ¸˝◊ ˜±øÈ¬¬ı˛ √õ∂À¬ı˙…Ó¬±
Œ¬ı˙œ ˝˚˛º ˜‘øMfl¬±ÀÓ¬ ¬ı˛KÒ™ Œ¬ı˙œ ˝À˘˝◊ Œ˚ ¸ø2Â^Ó¬± ¬ı± √õ∂À¬ı˙…Ó¬± Œ¬ı˙œ ˝À¬ı Ó¬± ¬ı˘± ˚±˚˛ Ú±º fl¬±¬ı˛Ì
˜‘øMfl¬±¬ı˛ ˜ÀÒ… Ê˘ √õ∂À¬ı˙ fl¬¬ı˛± ¬ı± ¶§ø2Â^Ó¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬± ¬ı˛KÒ™·≈ø˘¬ı˛ ’±˚˛Ó¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º ˜‘øMfl¬±
¬ı˛KÒ™·≈ø˘ ¬ı‘˝» ’±fl¬±À¬ı˛¬ı˛ ˝À˘ ˜‘øMfl¬±¬ı˛ ˜ÀÒ…› Ê˘ ¸˝ÀÊ˝◊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— Œ¸Àé¬ÀS ˜±øÈ¬
˝˚˛ Œ¬ı˙œ √õ∂À¬ı˙…º Œ˚˜ÚñŒ¬ıÀ˘ ˜±øÈ¬¬ı˛ √õ∂À¬ı˙…Ó¬± fl¬±±˜±øÈ¬¬ı˛ √õ∂À¬ı˙…Ó¬± ’À¬Ûé¬± ’ÀÚfl¬ Œ¬ı˙œº fl¬±¬ı˛Ì
Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ ¬ı˛KÒ™·≈ø˘ ’À¬Ûé¬±fl‘¬Ó¬ ¬ıÎ¬ˇ ’±fl¬±À¬ı˛¬ı˛ ˝˚˛º fl¬±± ˜±øÈ¬¬ı˛ ˜ÀÒ… ¬ı˛KÒ™·≈ø˘ ’À¬Ûé¬±fl‘¬Ó¬ é≈¬^ ˝›˚˛±˚˛
Ê˘ ¸˝ÀÊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º √õ∂±fl‘¬øÓ¬fl¬ ’¬ıàÔ±˚˛ Œfl¬±Ú› ¤fl¬ øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜‘øMfl¬±¬ı˛ øfl¬Â√≈
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’—˙ ‡øÚÊ › ∆Ê¬ıfl¬Ì±¬ı˛ ¬Z±¬ı˛± ’øÒfl‘¬Ó¬ Ô±Àfl¬ ¤¬ı— ¬ı±fl¬œ ’—˙ ŒÂ√±È¬ ¬ıÎ¬ˇ Ú±Ú± ’±fl¬±À¬ı˛¬ı˛ ¬ı˛KÒ™ ’øÒfl¬±¬ı˛
fl¬À¬ı˛ Ô±Àfl¬º ¤¬ı˛”¬Û ¬ı˛KÒ™·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ Ê˘ ¬ı± ¬ı±˚˛≈¬ı˛ ¬Z±¬ı˛± ¬Û”Ì« Ô±Àfl¬º

˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ú·Ó¬ Ó¬±¬ı˛Ó¬˜… fl¬À˚˛fl¬øÈ¬ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬±¬ı˛ ·Í¬Ú › ¢∂ÔÚ
ø¬ıÀ˙¯∏ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ àÔ≤˘ √õ∂fl‘¬øÓ¬¬ı˛, Œ˚˜ÚñŒ¬ıÀ˘˜±øÈ¬
¬ı± Œ¬ıÀ˘ Œ“±˚˛±˙ ˜±øÈ¬, Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±˚˛ ¬ı˛KÒ™ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ˝˚˛º fl¬±¬ı˛Ì ¤¬ı˛”¬Û ˜‘øMfl¬±˚˛ ¬ı±˘≈fl¬±fl¬Ì±
Œ·±˘±fl¬±¬ı˛ ˝›˚˛±˚˛ Ó¬±À¬ı˛ fl¬Ì±·≈ø˘¬ı˛ ˜Ò…¬ıÓ¬œ« Ù“¬±fl¬ ’À¬Ûé¬±fl‘¬Ó¬ ¬ıÎ¬ˇ ˝À˘› ¸—‡…±˚˛ ’ÀÚfl¬ fl¬˜ ˝˚˛º
ø¬ı¬Û¬ı˛œÓ¬ flË¡À˜ Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ ¸”Ñ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±¬ı˛ fl¬Ì±·≈ø˘ ’À¬Ûé¬±fl‘¬Ó¬ é≈¬^ ˝›˚˛±˚˛
é≈¬^ fl¬Ì±·≈ø˘¬ı˛ ˜Ò…¬ıÓ¬œ« Ù“¬±fl¬ ¬ı± ¬ı˛ÀKÒ™¬ı˛ ¸ø2Â^Ó¬± Œ¬ı˙œ ˝˚˛º ˜‘øMfl¬±¬ı˛ ·Í¬Ú› ¤ ø¬ı¯∏À˚˛ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛
fl¬À¬ı˛º Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛ ·Í¬Ú Î¬◊ißÓ¬ Œ¸ ¸˜d¬ ˜‘øMfl¬±¬ı˛ Œé¬ÀS ø¬ıøˆ¬iß ·Í¬Ú ¤fl¬Àfl¬¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬
¬ı˛ÀKÒ™¬ı˛ ¸—‡…± Œ˚˜Ú Œ¬ı˙œ ˝˚˛ ŒÓ¬˜øÚ Ó¬±¬ı˛ ¬ı‘˝» ’±fl¬±À¬ı˛¬ı˛ ˝˚˛º Ù¬À˘ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ú ’ÀÚfl¬ Œ¬ı˙œ
˝˚˛º Œ˚ ¸˜d¬ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±¸ › fl¬±±fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±¬ı˛ ·Í¬Ú Î¬◊ißÓ¬ ˝›˚˛±˚˛
¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú Œ¬ı˙œ ˝˚˛º ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™·≈ø˘¬ı˛ ’±˚˛Ó¬Ú › ’±fl‘¬øÓ¬ ˜‘øMfl¬±¬ı˛ ‡øÚÊ fl¬Ì±¬ı˛ ’±fl‘¬øÓ¬ ›
Ó¬±À¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±Ú ¤¬ı— ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¤fl¬Àfl¬¬ı˛ ’±˚˛Ó¬Ú › ’±fl¬±À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˚ø
˜‘øMfl¬±¬ı˛ ·Í¬Ú ¤fl¬fl¬·≈ø˘ Œ·±˘±fl¬±¬ı˛ ¤¬ı— ¤fl¬˝◊ ¬ı…±¸ø¬ıø˙©Ü ˝˚˛ Ó¬± ˝À˘ ˜‘øMfl¬±¬ı˛KÒ™ øÚˆ«¬¬ı˛ fl¬¬ı˛À¬ı Ó¬±À¬ı˛
¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º ¤¬ı˛”¬Û Œé¬ÀS ·Í¬Ú ¤fl¬fl¬ › ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ¬ı…±À¸¬ı˛ ø¬ıøˆ¬ißÓ¬± ˜‘øMfl¬±
¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ Œfl¬±Ú √õ∂ˆ¬±¬ı ¬ø¬ıd¬±¬ı˛ fl¬À¬ı˛ Ú±º ˜‘øMfl¬±¬ı˛ ‡øÚÊ fl¬Ì±·≈ø˘¬ı˛ ¬ı± ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛
¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±Ú ˚ø ¬ı˛•§¸ ’±fl‘¬øÓ¬¬ı˛ ˝˚˛ Ó¬±˝À˘ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ˝˚˛º fl¬±¬ı˛Ì
¤¬ı˛”¬Û Œé¬ÀS ≈øÈ¬ ·Í¬Ú ¤fl¬fl¬ ¬ı± ‡øÚÊ fl¬øÌfl¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¤fl¬øÈ¬ ‡øÚÊ fl¬Ì± ¬ı± ·Í¬Úñ¤fl¬fl¬ ’¬ıàÔ±Ú
fl¬À¬ı˛ ¬ıÀ˘ ˜Ò…¬ıÓ¬œ« Ù“¬±fl¬ ’ÀÚfl¬ ŒÂ√±È¬ ˝˚˛, Ù¬À˘ ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú ’ÀÚfl¬ fl¬˜ ˝˚˛º ‡øÚÊ fl¬Ì±¬ı˛ › ·Í¬ÀÚ¬ı˛
¤fl¬Àfl¬¬ı˛ ’¬ıàÔ±Ú ˚ø ‚Úfl¬ ¸‘˙ ˝˚˛ Ó¬±˝À˘ ˜Ò…¬ıÓ¬œ« Ù“¬±Àfl¬¬ı˛ ’±fl¬±¬ı˛ ¬ıÎ¬ˇ ˝›˚˛±˚˛ ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú

’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º fl¬±¬ı˛Ì ¤¬ı˛”¬Û Œé¬ÀS ˜‘øMfl¬± fl¬Ì±·≈ø˘ ¤fl¬øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’±¬ı˛ ¤fl¬øÈ¬ ’¬ıàÔ±Ú fl¬À¬ı˛º

[ø‰¬S 3.8A. ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ’¬ıàÔ±Ú

¬ı˛•§¸ ’±fl‘¬øÓ¬¬ı˛ ÊÚ… ¬ı˛ÀKÒ™¬ı˛ ˝ò±¸]

[ø‰¬S 3.8B. ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ’¬ıàÔ±Ú ‚Úfl¬

’±fl‘¬øÓ¬¬ı˛ ÊÚ… ¬ı˛KÒ™ ¬ı‘øX]
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Î¬◊¬Ûø¬ı˛Î¬◊q¡ ‘Ï¬ˇ ·“±È¬¬ıµœ ’¬ıàÔ± (Tightest packing) ˘é¬ fl¬¬ı˛± ˚±˚˛ Œfl¬¬ı˘˜±S Ó¬‡Ú˝◊ ˚‡Ú
˜‘øMfl¬±fl¬Ì± ’¬ıàÔ± fl¬±ø‰¬» ˘é¬ fl¬¬ı˛± ˚±˚˛º fl¬±¬ı˛Ì ˜‘øMfl¬±¬ı˛ fl¬Ì±·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ø¬ıøˆ¬iß ’±˚˛Ó¬ÀÚ¬ı˛ ˝˚˛º
¶§ˆ¬±¬ıÓ¬˝◊ ˜‘øMfl¬±¬ı˛ ·“±È¬¬ıµœ ’¬ıàÔ± Œ¸¬ı˛”¬Û ‘Ï¬ˇ ˝˚˛ Ú±º Œfl¬¬ı˘˜±S Œ¬ıÀ˘˜±øÈ¬¬ı˛ Œé¬ÀS ¤¬ı˛”¬Û ‘Ï¬ˇ ·“±È¬¬ıµœ
’¬ıàÔ± ˘é¬ fl¬¬ı˛± ˚±˚˛º fl¬±¬ı˛Ì ¬ı±˘≈fl¬± fl¬Ì±·≈ø˘ ¤fl¬˝◊ ’±˚˛Ó¬Úø¬ıø˙©Ü › Œ·±˘±fl¬±¬ı˛ ˝˚˛º ˜‘øMfl¬± fl¬Ì±·≈ø˘
˚‡Ú ø¬ıøˆ¬iß ’±fl‘¬øÓ¬ › ’±˚˛Ó¬Ú ø¬ıø˙©Ü ˝˚˛ Ó¬‡Ú ‹ fl¬Ì±·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±Ú ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬ÀÚ¬ı˛
Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˚‡Ú ¬ı‘˝» fl¬Ì±·≈ø˘¬ı˛ ˜ÀÒ…¬ı˛ Ù“¬±Àfl¬ ’¬ıøàÔÓ¬ é≈¬^ ˜‘øMfl¬±fl¬Ì±¬ı˛ ’±˚˛Ó¬Ú ‹ Ù“¬±Àfl¬¬ı˛
’±˚˛Ó¬ÀÚ¬ı˛ ¸˜±Ú ˝˚˛ Ó¬‡Ú ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú fl¬À˜ ’±À¸º fl¬±¬ı˛Ì ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ·“±È¬¬ıµœ ’¬ıàÔ±
’À¬Ûé¬±fl‘¬Ó¬ ‘Ï¬ˇ ˝˚˛º ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ ¬ı‘˝» fl¬Ì±·≈ø˘¬ı˛ ˜ÀÒ…¬ı˛ Ù“¬±Àfl¬ ’¬ıøàÔÓ¬ é≈¬^fl¬Ì±·≈ø˘¬ı˛ ’±˚˛Ó¬Ú ‹
Ù“¬±Àfl¬¬ı˛ ’±˚˛Ó¬ÀÚ¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝À˘ fl¬Ì±·≈ø˘¬ı˛ ·“±È¬¬ı±µœ ’¬ıàÔ± Œ¸¬ı˛”¬Û ‘Ï¬ˇ ˝˚˛ Ú±º Ù¬À˘ ¬ı˛ÀKÒ™¬ı˛
’±˚˛Ó¬Ú ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œ ˝˚˛º

¬ı‘̋ » ’±˚̨Ó¬ÀÚ¬ı̨ ̃ ‘øMfl¬± fl¬Ì±·≈ø˘¬ı̨ ̃ Ò…¬ıÓ¬œ« Ù“¬±Àfl¬ ¬ı̨ÀKÒ™¬ı̨ ’±˚̨Ó¬Ú ’À¬Ûé¬± ¬ı‘̋ » ’±˚̨Ó¬ÀÚ¬ı̨ fl¬Ì±¬ı̨ ’¬ıàÔ±ÀÚ¬ı̨

Ù¬À˘ ˜‘øMfl¬± fl¬Ì±·≈ø˘¬ı˛ ’À¬Ûé¬±fl‘¬Ó¬ ’±˘·± ·“±È¬¬ıµœ ’¬ıàÔ± ¸‘ø©Ü ˝˚˛ ¤¬ı— ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì› Œ¬ı˙œ ˝˚˛º

3.3.7 ˜‘øMfl¬± ¬ı˛¬ÀKÒ™¬ı˛ Œ|Ìœø¬ıˆ¬±·

¸±Ò±¬ı˛ÌÓ¬ ˜±øÈ¬¬ı˛ øÂ√^·≈ø˘Àfl¬ ¬ıÎ¬ˇ ¤¬ı— ŒÂ√±È¬ (Macro & Micro) ¤˝◊ ≈˝◊ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º

¤˝◊·≈ø˘Àfl¬ ˚Ô±flË¡À˜ ’Õfl¬ø˙fl¬ › ∆fl¬ø˙fl¬ (Non-capillary & Capillary) øÂ√^ ¬ı˘± ˝˚˛º ¬ıÎ¬ˇøÂ√^·≈ø˘¬ı˛

˜Ò… øÀ˚˛ ¸˝ÀÊ ¬ı±˚˛≈ › Ê˘ ‰¬˘±‰¬˘ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ øfl¬ôL≈√ ŒÂ√±È¬ øÂ√^·≈ø˘¬ı˛ ˜Ò… øÀ˚˛ Ó¬Ó¬ ¸˝ÀÊ ¬Û±À¬ı˛

[ø‰¬S 3.9A. ‘Ï¬ˇ ·“±È¬¬ıµœ ’¬ıàÔ±¬ı˛ ÊÚ…

¬ı˛ÀKÒ™¬ı˛ ˝ò±¸]

[ø‰¬S 3.9B. ’±˘·± ·“±È¬¬ıµœ ’¬ıàÔ±¬ı˛

ÊÚ… ¬ı˛ÀKÒ™¬ı˛ ¬ı‘øX]
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Ú±º ŒÂ√±È¬ øÂ√^ ¸˝À˚±À· ’øÓ¬¸”Ñ ¬ı˛KÒ™ ∆Ó¬¬ı˛œ ˝˚˛º Œ¸ÊÚ… ÊÀ˘¬ı˛ ‰¬˘±‰¬˘ ˜µ ·øÓ¬ÀÓ¬ ˝˚˛º ‘©Ü±ôL√¶§¬ı˛”¬Û
Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ øÂ√^·≈À˘± ¬ıÎ¬ˇ ˝›˚˛±¬ı˛ ÊÚ… Ê˘ › ¬ı±˚˛≈ ¸˝ÀÊ˝◊ ‰¬˘±‰¬˘ fl¬À¬ı˛º ¬ı±˚˛≈ › ÊÀ˘¬ı˛ ¶§2Âµ
‰¬˘±‰¬˘ ·±ÀÂ√¬ı˛ › Êœ¬ı±Ì≈¬ı˛ Êœ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ ¬ÛÀ¬é¬ ’¬Ûø¬ı˛˝±˚«º ¸≈Ó¬¬ı˛±— ˜±øÈ¬¬ı˛ Œˆ¬ÃøÓ¬fl¬ ·≈Ì±¬ı˘œ øÚ˚˛LaÌ
› ¬Ûø¬ı˛‰¬˚«±¬ı˛ Œé¬ÀS ¬ıÎ¬ˇ › ŒÂ√±È¬ øÂ√^·≈ø˘ ’±Ú≈¬Û±øÓ¬fl¬ ¬Ûø¬ı˛˜±ÀÌ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬Û”Ì«º ¸”Ñ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛
·Í¬Ú Œ¸¬ı˛”¬Ûˆ¬±À¬ı ·ÀÎ¬ˇ Ú± Î¬◊Í¬À˘ øÂ√^·≈ø˘ ’øÓ¬ é≈¬^ ˝›˚˛±˚˛ Ó¬±¬ı˛ ˜Ò… øÀ˚˛ Ê˘ › ¬ı±˚˛≈ √õ∂À¬ıÀ˙¬ı˛
¬ÛÀÔ ¬ı±Ò±¬ı˛ ¸‘ø©Ü ˝˚˛, ˚ø› ¤¬ı˛”¬Û ˜‘øMfl¬±¬ı˛ øÂ√^·≈ø˘¬ı˛ Œ˜±È¬ ’±˚˛Ó¬Ú àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬±
’ÀÚfl¬ Œ¬ı˙œº àÔ≤˘¬ ¢∂KÔÚ˚≈q¡ ˜‘øMfl¬± ˚Ô±ñŒ¬ıÀ˘˜±øÈ¬¬ı˛ øÂ√^·≈ø˘¬ı˛ Œ˜±È¬ ’±˚˛Ó¬Ú Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı

fl¬˜ ˝À˘› Ó¬±¬ı˛± ’À¬Ûé¬±fl‘¬Ó¬ ¬ıÎ¬ˇ ˝›˚˛±˚˛ ˜±øÈ¬ÀÓ¬ ¬ı±˚˛≈ › ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º

˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ øÚ˚˛LaÌfl¬±¬ı˛œ ø¬ı¯∏˚˛¸˜”˝ –
(a) ¢∂ÔÚ – ˜‘øMfl¬±˚˛ øÂ√À^¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛˜±ÀÌ øÚ˚˛LaÌfl¬±¬ı˛œ ¸¬ı«±À¬Ûé¬± ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛ ˝˘ ˜±øÈ¬¬ı˛

¢∂ÔÚº ˜±øÈ¬¬ı˛ ¢∂ÔÚ ˚Ó¬ ¸”Ñ ˝˚˛ øÂ√À^¬ı˛ ¬Ûø¬ı˛˜±Ì› Ó¬Ó¬ Œ¬ı˙œ ˝˚˛º àÔ≤˘ ¢∂ÔÚ˚≈q¡ Œ¬ıÀ˘˜±øÈ¬¬ı˛ ¬Û‘á¬d¬À¬ı˛¬ı˛
˜‘øMfl¬±¬ı˛ øÂ√À^¬ı˛ ¬Ûø¬ı˛˜±Ì 35-50% Œ˚‡±ÀÚ ¸”Ñ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì 40-60%º

¸≈·Í¬Ú˚≈q¡ ˜‘øMfl¬± ¬ı± Œ˚ ¸˜d¬ ¸”Ñ ¢∂ÔÀÚ¬ı˛ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±Àfl¬ Œ¸
¸˜d¬ ˜‘øMfl¬±˚˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ’±¬ı˛› Œ¬ı˙œ ˝˚˛º

(b) ˜±Ú≈À¯∏¬ı˛ øflË¡˚˛±fl¬˘±¬Û – ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß øflË¡˚˛±fl¬˘±À¬Û¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬ı‘øX
¬Û±˚˛º ˜‘øMfl¬± fl¬¯∏«Ì fl¬¬ı˛À˘ ˜‘øMfl¬±˚˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ú ’ÀÚfl¬ fl¬˜ ˝˚˛º ˚‡Ú ˜±Ú≈À¯∏¬ı˛ fl¬±Êfl¬À˜«¬ı˛ Ù¬À˘
˜‘øMfl¬±¬ı˛ ¸≈øÚø«©Ü ·Í¬Ú ø¬ıÚ©Ü ˝À˚˛ ˜‘øMfl¬± fl¬Ì±·≈ø˘ ø¬ıøù≠©Ü ˝˚˛ Ó¬‡Ú ˜‘øMfl¬±˚˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı˝≈·≈Ì
˝ò±¸ ¬Û±˚˛º ˜‘øMfl¬±˚˛ ¬ı˛±¸±˚˛øÚfl¬ ¸±¬ı˛ √õ∂À˚˛±À· ø¬ıÀ˙¯∏Ó¬ Œ¸±øÎ¬˚˛±˜ ¬ı±˝◊ fl¬±¬ı«ÀÚÈ¬ √õ∂À˚˛±· ˜‘øMfl¬±¬ı˛ ±Ú±¬ıX
’¬ıàÔ± ¬ı± ·Í¬Ú ¬ı˛±¸±˚˛øÚfl¬ˆ¬±À¬ı ø˙øÔ˘ ˝˚˛ ¬ıÀ˘ ˜‘øMfl¬± ¬ı˛KÒ™ ˝ò±¸ ¬Û±˚˛º ˘¬ıÚ±q¡ ˜‘øMfl¬± (Saline)

ŒÔÀfl¬ Œ¸±øÎ¬˚˛±˜ ˘¬ıÌ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝›˚˛±¬ı˛ Ù¬À˘ ˚‡Ú Ó¬± é¬±¬ı˛œ˚˛ ˜‘øMfl¬±˚˛
¬Ûø¬ı˛ÌÓ¬ ˝˚˛ Ó¬‡Ú ˜‘øMfl¬±¬ı˛ ·Í¬Ú ø¬ıÚ©Ü ˝˚˛, Ù¬À˘ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ ˝ò±¸ ¬Û±˚˛º Êø˜ÀÓ¬ flË¡˜±·Ó¬ fl¬¯∏«Ì fl¬¬ı˛À˘
∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬À˜ ˚±›˚˛±˚˛ ˜‘øMfl¬± ·Í¬Ú Œ¸¬ı˛”¬Ûˆ¬±À¬ı ·ÀÎ¬ˇ ›ÀÍ¬ Ú±º ¤¬ı˛ Ù¬À˘› ¬fl¬ø¯∏«Ó¬ ˜‘øMfl¬±˚˛
øÂ√À^ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛º

˜±øÈ¬¬ı˛ ·ˆ¬œ¬ı˛Ó¬±, ∆Ê¬ı ¬Û±Ô« › ‰¬±À¯∏¬ı˛ Ó¬±¬ı˛Ó¬À˜… ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ Ó¬±¬ı˛Ó¬˜…

˜±øÈ¬¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ‰¬±À¯∏¬ı˛ Ó¬±¬ı˛Ó¬˜… ∆Ê¬ı¬Û±ÀÔ«¬ı˛      ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì [˙Ó¬fl¬¬ı˛±]

[Œ¸– ø˜–] Ó¬±¬ı˛Ó¬˜… [˙Ó¬fl¬¬ı˛±] Œ˜±È¬ ¬ıÎ¬ˇ ŒÂ√±È¬

0-15 ’fl¬ø ∏̄«Ó¬ 5.6 58.3 32.7 25.6

fl¬ø ∏̄«Ó¬ 2.9 50.2 16.0 34.2

15-30 ’fl¬ø ∏̄«Ó¬ 4.2 56.1 27.0 29.1

fl¬ø ∏̄«Ó¬ 2.8 50.7 14.7 36.0
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(c) ˜‘øMfl¬±¬ı˛ ·ˆ¬œ¬ı˛Ó¬± – ˜‘øMfl¬±¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¬ı‘øX ¬Û±›˚˛±¬ı˛ ¸Àe· ¸Àe· Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛¬ı˛ ‰¬±¬Û› ¬ı‘øX

¬Û±˚˛º Ù¬À˘ ˜‘øMfl¬±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ Œ¬ÛÀÓ¬ Ô±Àfl¬º ˜‘øMfl¬±¬ı˛ øÚ•ßd¬À¬ı˛ ·±Ï¬ˇ ’¬ıàÔ± ‘Ï¬ˇ ˝˚˛ ¬ıÀ˘

˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ˝˚˛ 25-30%º Œ¸˝◊ Ó≈¬˘Ú±˚˛ ¬Û‘á¬d¬À¬ı˛ ˜‘øMfl¬±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì 35-50%º

˜‘øMfl¬±˚˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛ ¬ÛXøÓ¬ – ˜‘øMfl¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ (Apparent density) ¤¬ı— √õ∂fl‘¬Ó¬

‚ÚÀQ¬ı˛ (True density) ’Ú≈¬Û±ÀÓ¬¬ı˛ ˜±Ò…À˜ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ øÚ¬ı˛”¬ÛÌ fl¬¬ı˛± ˚±˚˛º ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì

˝˘ √õ∂fl‘¬Ó¬¬ÛÀé¬ ˜‘øMfl¬±¬ı˛ øÚø«©Ü ’±˚˛Ó¬Ú › ‹ øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ fl¬øÍ¬Ú ˜‘øMfl¬± fl¬Ì±¬ı˛ ¬Z±¬ı˛± ’øÒfl‘¬Ó¬

’±˚˛Ó¬ÀÚ¬ı˛ ¬Û±Ô«fl¬…º øÚ•ßø˘ø‡Ó¬ ¸˜œfl¬¬ı˛ÀÌ¬ı˛ ¸±˝±À˚… ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú øÚ¬ı˛”¬ÛÚ fl¬¬ı˛± ˝˚˛º

P 1
d
d

100
1

= −
F
H

I
K×

˚‡Ú, P = ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±Ì

d = ˜‘øMfl¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ

d1 = ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ

Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ˚ø ˜‘øMfl¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ 1.2 ¢∂±.˚‚Ú Œ¸– ø˜– ¤¬ı— √õ∂fl‘¬Ó¬ ‚ÚQ 2.65 ¢∂±.˚‚Ú

Œ¸. ø˜. ˝˚˛ Ó¬±˝À˘ ¬ı˛ÀKÒ™¬ı˛ Œ˜±È¬ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±Ì ˝À¬ıñ

P 1
.
.

100= −
F
H

I
K×

120
2 65

= (1-0.453) × 100

= 0.547 × 100

= 54.7

3.3.8 ˜‘øMfl¬±¬ı˛ ‚ÚQ (Density of Soil) –

√õ∂øÓ¬ ‚Ú ¤fl¬fl¬ ¬Ûø¬ı˛ø˜Ó¬ ’±˚˛Ó¬ÀÚ¬ı˛ ¬ıd≈¬¬ı˛ ˆ¬¬ı˛Àfl¬ Î¬◊˝±¬ı˛ ‚ÚQ ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ ‚ÚQ ≈ˆ¬±À¬ı √õ∂fl¬±˙

fl¬¬ı˛± ˝˚˛º ˚Ô±ñ(A) ’±¬Û±Ó¬ ‚ÚQ (Apparent Density) › (B) √õ∂fl‘¬Ó¬ ‚ÚQ (True Density)

(A) ’±¬Û±Ó¬ ‚ÚQ (Apparent density) – ¸øÂ√^ ’¬ıàÔ±˚˛ ¤fl¬ ‚Ú ¤fl¬fl¬ ’±˚˛Ó¬ÀÚ¬ı˛ ¬ı±˚˛≈ ˙≈©®

˜‘øMfl¬±¬ı˛ ˆ¬¬ı˛Àfl¬ Ó¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ ¬ıÀ˘º ˜±øÈ¬¬ı˛ ‹ ’±˚˛Ó¬ÀÚ ˜‘øMfl¬±¬ı˛ øÚÀ¬ı˛È¬ fl¬Ì± (solid particles)

¤¬ı— ¬ı˛ÀKÒ™¬ı˛ ’±˚˛Ó¬Ú ’ôL√ˆ«¬≈q¡ ˝˚˛º

          
˜±øÈ¬¬ı˛ ›ÊÚ

   ’±¬Û±Ó¬ ‚ÚQ = ———————————————

             
¸øÂ√^ ’¬ıàÔ±˚˛ ¬ı±˚˛≈ ˙≈©® ˜±øÈ¬¬ı˛ ›ÊÚ
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Î¬◊±˝¬ı˛Ì  . ¸øÂ√^ ’¬ıàÔ±˚˛ ˜±øÈ¬¬ı˛ ’±˚˛Ó¬Ú 1 ‚Ú Œ¸.ø˜. ¤¬ı— Ó¬±¬ı˛ ›ÊÚ 1.33 ¢∂±˜ ˝À˘

’±¬Û±Ó¬ ‚ÚQ ˝À¬ıñ

        
1.33 ¢∂±˜

   ’±¬Û±Ó¬ ‚ÚQ = ——————

          
1 ‚Ú Œ¸– ø˜–

             = 1.33 ¢∂±˜ \ ‚Ú Œ¸– ø˜–

(a) ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ øÚ˚˛LaÌfl¬±¬ı˛œ ø¬ı¯∏˚˛¸˜”˝ –

˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ øÚˆ«¬¬ı˛ fl¬À¬ı˛ øÚ•ßø˘ø‡Ó¬ ø¬ı¯∏˚˛·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ –

(a) ˜‘øMfl¬± ¬ı˛KÒ™  . ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬‚ÚQ ø¬ıÀ˙¯∏ˆ¬±À¬ı øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜±øÈ¬¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛º

Œ˚¸¬ı ˜±øÈ¬ÀÓ¬ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Œ¸˝◊¸¬ı ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜º àÔ≤˘ ¢∂ÔÚ˚≈q¡

¬˜‘øMfl¬±˚˛ ¬ı‘˝» ¬ı˛ÀKÒ™¬ı˛ √õ∂±Ò±Ú… Ô±fl¬À˘› Œ˜±È¬ ¬ı˛ÀKÒ™¬ı˛ ¸—‡…± fl¬˜ ˝›˚˛±˚˛ Ó¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ ’À¬Ûé¬±fl‘¬Ó¬

Œ¬ı˙œº ¤ÊÚ… Œ¬ıÀ˘˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ ¸”Ñ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬± Œ¬ı˙œ ˝˚˛ ¸±Ò±¬ı˛Ìˆ¬±À¬ı

Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜ Ô±Àfl¬ ¬ıÀ˘ ˜‘øMfl¬±¬ı˛ ·Í¬Ú› Œ¸¬ı˛fl¬˜ ·ÀÎ¬ˇ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛ Ú±º

¤ fl¬±¬ı˛ÀÌ› Ó¬±¬ı˛ øÂ√À^¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜ ˝˚˛º ¸”Ñ ¢∂ÔÚ ˚≈q¡ ˜‘øMfl¬±˚˛ ¬ı‘˝» ¬¬ı˛ÀKÒ™¬ı˛√ √õ∂±Ò±Ú… øÂ√À^¬ı˛ ¬Ûø¬ı˛˜±Ì

àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬± Œ¬ı˙œ ˝˚˛º Ó¬±Â√±Î¬ˇ± ¤¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ fl¬«˜ fl¬øÌfl¬± ¬ı± ¬Ûø˘ fl¬øÌfl¬±¬ı˛ √õ∂±Ò±Ú…

Ô±fl¬±˚˛ ¤¬ı— ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú Œ¬ı˙œ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ·Í¬Ú ˆ¬±À˘±ˆ¬±À¬ı ·ÀÎ¬ˇ ›ÀÍ¬ ¤¬ı˛ Ù¬À˘›

Ó¬±¬ı˛ øÂ√À^¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º ¶§ˆ¬±¬ıÓ¬˝◊ ¤¬ı˛”¬Û ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ Œ¬ıÀ˘˜±øÈ¬¬ı˛ ŒÔÀfl¬ fl¬˜

˝˚˛º ˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ ’±¬Û±Ó¬‚ÚQ fl¬±±˜±øÈ¬ ’À¬Ûé¬± fl¬˜ ˝˚˛ øfl¬ôL≈√ àÔ≤˘ ¢∂ÔÚ ˚≈q¡ Œ¬ıÀ˘

˜±øÈ¬ ŒÔÀfl¬ Œ¬ı˙œ ˝˚˛º

(b) ˜±øÈ¬¬ı˛ ·ˆ¬œ¬ı˛Ó¬± – ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ Ó¬±¬ı˛ ·ˆ¬œ¬ı˛Ó¬±¬ı˛ Î¬◊¬Û¬ı˛› øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜±øÈ¬¬ı˛ ¬Û‘á¬ d¬¬ı˛

’À¬Ûé¬± flË¡˜˙ øÚÀ‰¬¬ı˛ d¬À¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛¬ı˛ ‰¬±À¬Û ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜ ˝˚˛º ¤¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ ˚Ó¬˝◊

·ˆ¬œÀ¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ˝ò±¸› Ó¬±¬ı˛ ’Ú…Ó¬˜ fl¬±¬ı˛Ìº ø¬ıøˆ¬iß ’¬ıàÔ±˚˛ fl¬±±, Œ±’“±˙ › ¬Ûø˘ Œ±’“±˙

˜±øÈ¬¬ı˛ ¬Û‘á¬d¬À¬ı˛ ’±¬Û±Ó¬ ‚ÚQ 1.00-1.50 ¢∂±˜º ‚Ú Œ¸ø˜. ˝À˚˛ Ô±Àfl¬º Œ¬ıÀ˘ › Œ¬ıÀ˘ Œ±’“±˙ ˜±øÈ¬¬ı˛

’±¬Û±Ó¬ ‚ÚQ 1.00-1.20 ¢∂±˜˚‚Ú Œ¸ø˜. ¬Û˚«ôL√ ˝ÀÓ¬ Œ‡± ˚±˚˛º Í¬±¸ ¬ı≈ÀÚ±È¬ ˚≈q¡ (Compact subsoil)

ÚœÀ‰¬¬ı˛ d¬À¬ı˛¬ı˛ ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ 2.00 ¢∂±˜˚‚Ú Œ¸ø˜. ¬ı± Ó¬±¬ı˛› Œ¬ı˙œ ˝˚˛º Œ√õ∂±Ù¬±˝◊À˘¬ı˛ ˚Ó¬ ·ˆ¬œÀ¬ı˛

˚±›˚˛± ˚±˚˛ ¸±Ò±¬ı˛ÌÓ¬ ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ flË¡˜˙ Ó¬Ó¬ ¬ı‘øX Œ¬ÛÀÓ¬ Ô±Àfl¬º fl¬±¬ı˛Ì ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ˜±øÈ¬ÀÓ¬

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜ÀÓ¬ Ô±Àfl¬ ¤¬ı— Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛·≈ø˘¬ı˛ ‰¬±À¬Û ÚœÀ‰¬¬ı˛ d¬À¬ı˛¬ı˛ ¬ı≈ÀÚ±øÈ¬› Í¬±¸± ˝˚˛º

˙¸… › ˜±øÈ¬¬ı˛ ¬Ûø¬ı˛‰¬˚«±¬ı˛ ¬ÛXøÓ¬ ¬Z±¬ı˛±› ’±¬Û±Ó¬ ‚ÚQ ’ÀÚfl¬‡±øÚ √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛, ø¬ıÀ˙¯∏ fl¬À¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛

d¬À¬ı˛¬ı˛ ˜±øÈ¬º Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛ ∆Ê¬ı ¸±¬ı˛ √õ∂À˚˛±À· ˜±øÈ¬¬ı˛ ·Í¬Ú ¬ı˝≈·≈Ì ¬ı‘øX ¬Û±˚˛ ¬ıÀ˘ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì›

¬ı‘øX¬ Û±˚˛º ¤¬ı˛ ÊÚ… ˜±øÈ¬¬ı˛ ’±¬Û±Ó¬ ‚ÚQ ˝ò±¸ ¬Û±˚˛º
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(B) √õ∂fl‘¬Ó¬ ¬ı± øÚÀ¬ı˛È¬ ‚ÚQ (True Density) – ¬ı˛KÒ™ø¬ı˝œÚ ¤fl¬ ‚Ú ¤fl¬fl¬ ’±˚˛Ó¬ÀÚ¬ı˛ ˜±øÈ¬¬ı˛ ›ÊÚÀfl¬
øÚÀ¬ı˛È¬ ¬ı± √õ∂fl‘¬Ó¬ ‚ÚQ ¬ıÀ˘º ¤˝◊ ‚ÚQ› ’±¬Û±Ó¬ ‚ÚÀQ¬ı˛ Ú…±˚˛ ¢∂±˜ √õ∂øÓ¬ ‚Ú Œ¸– ø˜– ¤ √õ∂fl¬±˙ fl¬¬ı˛± ˝˚˛º

          
˜±øÈ¬¬ı˛ ›ÊÚ   ¬√õ∂fl‘¬Ó¬ ‚ÚQ = ——————————

           
¬ı˛KÒ™ø¬ı˝œÚ ˜±øÈ¬¬ı˛ ’±˚˛Ó¬Ú

Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û, ˜±øÈ¬¬ı˛ ›ÊÚ 1.33 ¢∂±˜ ¤¬ı— ¬ı˛KÒ™ø¬ı˝œÚ ˜±øÈ¬¬ı˛ ’±˚˛Ó¬Ú 0.5 ‚Ú Œ¸– ø˜– Ó¬±¬ı˛ √√õ∂fl‘¬Ó¬
‚ÚQ ˝À¬ıº

       
1.33 ¢∂±˜   ¬√õ∂fl‘¬Ó¬ ‚ÚQ = ——————

         
0.5 ‚Ú Œ¸– ø˜–

= 2.66 ¢∂±˜˚‚Ú Œ¸– ø˜–º

˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚÀQ¬ı˛ øÚ˚˛Lafl¬ –

(i) ‡øÚÊ fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬ – ˜±øÈ¬ÀÓ¬ ˆ¬±¬ı˛œ ‡øÚÊ ¬Û±ÀÔ«¬ı˛ √õ∂±Ò±Ú… Ô±fl¬À˘ √õ∂fl‘¬Ó¬ ‚ÚQ
Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı Œ¬ı˙œ ˝˚˛º ¤ÊÚ… ˜…±·ÀÚÈ¬±˝◊È¬, ·±ÀÚ«È¬, øÊ¬ı˛fl¬Ú, È≈¬¬ı˛˜±ø˘Ú › ˝Ú«À¬ıv`¬ √õ∂ˆ‘¬øÓ¬ ˆ¬±¬ı˛œ
‡øÚÊ ˚≈q¡ ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ Œ¬ı˙œ ˝˚˛º fl¬±± ‡øÚÀÊ¬ı˛ ‚ÚQ Œfl¬±˚˛±È«¬Ê ‡øÚÀÊ¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ¬ıÀ˘
fl¬±± ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ ¬ı±ø˘ ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º ˆ¬±¬ı˛œ ’±˚˛¬ı˛Ì ’'±˝◊Î¬ ˚≈q¡ ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬
‚ÚQ› ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º

(ii) ¢∂ÔÚ – ¢∂ÔÀÚ¬ı˛ Î¬◊¬Û¬ı˛› ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¸”Ñ ¢∂ÔÚ ˚≈q¡ fl¬±± ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬
‚ÚQ àÔ≤˘ ¢∂ÔÚ ˚≈q¡ ¬ı±ø˘˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º fl¬±± ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ Œ˚‡±ÀÚ 2.6 ¢∂±˜˚‚Ú
Œ¸– ø˜– ñ 2.7 ¢∂±˜˚‚Ú Œ¸– ø˜– Œ“±˚˛±˙ ˜±øÈ¬¬ı˛¬¬ √õ∂fl‘¬Ó¬ ‚ÚQ Œ¸‡±ÀÚ 2.5 ¢∂±˜˚‚Ú Œ¸– ø˜– ñ
2.7 ¢∂±˜˚‚Ú Œ¸– ø˜– ¤¬ı— ¬ı±ø˘ ˜±øÈ¬¬ı˛ Œé¬ÀS 2.4 ¢∂±˜˚‚Ú Œ¸– ø˜–ñ2.5 ¢∂±˜˚‚Ú Œ¸– ø˜–º

(iii) ∆Ê¬ı ¬Û±Ô« – ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬ÛÀ¬ı˛› ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ øÚˆ«¬¬ı˛ fl¬À¬ı˛, fl¬±¬ı˛Ì ∆Ê¬ı
¬Û±ÀÔ«¬ı˛ ‚ÚQ ˜±øÈ¬¬ı˛ ‡øÚÊ fl¬Ì±¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ‚ÚQ 1.2–1.5 ¢∂±˜˚‚Ú Œ¸– ø˜–º
¸≈Ó¬¬ı˛±— ∆Ê¬ı ¬Û±Ô« ¸˜‘X ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ ∆Ê¬ı ¬Û±Ô«˝œÚ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜ ˝˚˛º ø¬ÛÀÈ¬¬ı˛ Ú…±˚˛
∆Ê¬ı ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ ‡øÚÊ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ fl¬˜ ˝˚˛º

(iv) ·ˆ¬œ¬ı˛Ó¬± – ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±Àfl¬ ¬ıÀ˘ ˜‘øMfl¬±¬ı˛ ÚœÀ‰¬¬ı˛

d¬À¬ı˛¬ı˛ Ó≈¬˘Ú±˚˛ √õ∂fl‘¬Ó¬ ‚ÚQ fl¬˜ ˝˚˛º

3.3.9 ˜‘øMfl¬±¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q –
Œfl¬±Ú øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜±øÈ¬¬ı˛ ›ÊÚ › Ó¬±¬ı˛ ¸˜’±˚˛Ó¬ÀÚ¬ı˛ ÊÀ˘¬ı˛ ›ÊÀÚ¬ı˛ ’Ú≈¬Û±Ó¬Àfl¬ ’±À¬Ûøé¬fl¬

·≈¬ı˛≈Q ¬ıÀ˘º Œ¸˝◊ ’ÀÔ« øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜±øÈ¬ Ó¬±¬ı˛ ¸˜˚˛ ’±˚˛Ó¬Ú ÊÀ˘¬ı˛ Ó≈¬˘Ú±˚˛ ˚Ó¬·≈Ì ˆ¬±¬ı˛œ Ó¬±Àfl¬˝◊
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’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q ¬ıÀ˘º ˜±øÈ¬¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚÀQ¬ı˛ Ú…±˚˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ, ‡øÚÊ Î¬◊¬Û±±Ú

› ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¸”Ñ ¢∂ÔÚ ˚≈q¡ fl¬±± ˜±øÈ¬¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q àÔ≤˘

¢∂ÔÚ ˚≈q¡ ¬ı±ø˘ ˜±øÈ¬ ¬ı± ˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡ Œ“±˚˛±˙ ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º ˆ¬±¬ı˛œ ‡øÚÊ ¬Û±Ô«

¸˜‘X ˜±øÈ¬¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q Ó≈¬˘Ú±˜”≈˘fl¬ ˆ¬±À¬ı Œ¬ı˙œ ˝˚˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ‚ÚQ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ¬ıÀ˘

∆Ê¬ı ¬Û±Ô« ¸˜‘X ˜±øÈ¬¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q ¸±Ò±¬ı˛ÌÓ¬ fl¬˜ ˝˚˛º

3.4 ¸±¬ı˛±—˙

’Ú…±Ú… ¬ı˝≈ø¬ıÒ ¬Û±ÀÔ«¬ı˛ Ú…±˚˛ ˜‘øMfl¬±› Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì ¸•Ûißº ˝◊˝±¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…

¬ı˘ÀÓ¬ Œ¸˝◊ ·≈Ì·≈ø˘Àfl¬˝◊ Œ¬ı±Á¬±˚˛ Œ˚·≈ø˘¬ı˛ ˜”≈˘…±˚˛Ú ¬ı± ¬Ûø¬ı˛˜±¬Û ¬Ûø¬ı˛˙«Ú › ’Ú≈ˆ¬À¬ı¬ı˛ ˜±Ò…À˜ ¸y√√¬ı

˝˚˛º ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…·≈ø˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬Ûø¬ı˛˜±¬Ûfl¬ ˚Ô± ’±˚˛Ó¬Ú, ˙øq¡ ¬ı± ’±øÒÀfl¬…¬ı˛ øˆ¬øMÀÓ¬

¬Ûø¬ı˛˜±¬Û fl¬¬ı˛± ˚±˚˛º ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ ¬∆¬ıø˙©Ü…·≈ø˘ ˝˘,  ¢∂ÔÚ ¬·Í¬Ú, ’±^«Ó¬±, ¬ıÌ«, ¸—˝øÓ¬, ¬ı˛KÒ™, ‚ÚQ

› ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Qº

‘̃øMfl¬±¬ı̨ ¢∂ÔÚ – ‘̃øMfl¬±¬ı̨ ¢∂Ô¬Ú ¬ı˘ÀÓ¬ Ó¬±¬ı̨ ‡øÚÊ fl¬Ì±¬ı̨ ˚Ô± ¬ı± ≈̆fl¬±, ø˙åÈ¬ › fl¬«̃  fl¬Ì±¬ı̨ ¬Û±¬ı̨¶Ûø¬ı̨fl¬

Ó¬±¬ı̨Ó¬˜…Àfl¬ Œ¬ı±Á¬±˚̨º ’±˚̨Ó¬Ú ’Ú≈̧ ±À¬ı̨ ‘̃øMfl¬±¬ı̨ ‡øÚÊ fl¬Ì±·≈ø˘ øÓ¬Úˆ¬±À· ø¬ıˆ¬q¡ ˚Ô± ¬ı± ≈̆fl¬± (0.02 –

2 ø˜. ¬ı…±¸ ≈̊q¡], ø˙åÈ¬ (0.002 ø˜. ø˜. ¬ı…±¸ ≈̊q¡] ¤¬ı— fl¬«̃  (0.002 ø˜.ø˜. ’À¬Ûé¬± fl¬˜ ¬ı…±¸ ≈̊q¡]º

¤À¬ı̨ ¬Û±¬ı̨¶Ûø¬ı̨fl¬ ¬Ûø¬ı̨˜±Ì·Ó¬ Ó¬±¬ı̨Ó¬˜… ◊̋ ¢∂ÔÚ ¬ı± ¬ı≈ÚÚ øÚÒ«±¬ı̨Ì fl¬À¬ı̨º U.S.D.A. ¬ÛXøÓ¬ ’Ú≈̧ ±À¬ı̨ ‘̃øMfl¬±¬ı̨

¢∂ÔÚøˆ¬øMfl¬ Œ|Ìœ·≈ø˘ ˝˘ Œ¬ıÀ˘˜±øÈ¬, Œ¬ıÀ˘ Œ“±˚̨±˙, Œ“±˚̨±˙ Œ¬ıÀ˘, Œ“±˚̨±˙, ¬Ûø˘ Œ“±˚̨±˙, ¬Ûø˘ ‘̃øMfl¬±,

fl¬«̃  Œ“±˚̨±˙, ¬Ûø˘ fl¬«̃ , Œ“±˚̨±˙, Œ¬ıÀ˘ fl¬±± Œ“±˚̨±˙, ¬ı± ≈̆fl¬± fl¬«̃ , ¬Ûø˘ fl¬«̃  › fl¬±± ˜±øÈ¬º Î¬◊¬ı«¬ı̨Ó¬±¬ı̨

øfl¬ ŒÔÀfl¬ ‘̃øMfl¬± ¬¢∂ÔÀÚ¬ı̨ ·≈¬ı̨≈Q ’¬Ûø¬ı̨¸œ˜º ¤¬ı̨ Î¬◊¬Û¬ı̨ ‘̃øMfl¬±¬ı̨ ’Ú…±Ú… Œˆ¬ÃøÓ¬fl¬ ∆¬ıø˙©Ü… ˚Ô± ¬ı̨KÒ™ ·Í¬Ú,

’±À¬Ûøé¬fl¬ ·≈¬ı̨≈Q, ‚ÚQ › ’± «̂Ó¬± ’ÀÚfl¬±—À˙ øÚ «̂¬¬ı̨˙œ˘º ¢∂ÔÚ ‘̃øMfl¬±¬ı̨ ¬ı̨±¸±˚̨øÚfl¬ ·≈Ì±·≈Ì ø¬ıÀ˙ ∏̄Ó¬ ’±˚̨Ú

ø¬ıøÚ˜˚̨ é¬˜Ó¬±Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı̨º ¸±Ò±¬ı̨Ìˆ¬±À¬ı ˜±Á¬±ø¬ı̨ › ”̧Ñ ¢∂ÔÚ ≈̊q¡ ‘̃øMfl¬± àÔ≤̆  ¢∂ÔÚ ≈̊q¡ ‘̃øMfl¬±

’À¬Ûé¬± Î¬◊¬ı«¬ı̨ ˝À˚̨ Ô±Àfl¬º fl¬±¬ı̨Ì ¤¬ı̨”¬Û ‘̃øMfl¬±¬ı̨ ¬ı̨KÒ™, ’± «̂Ó¬± ¬ı± Ê˘ Ò±¬ı̨Ì é¬˜Ó¬±, ÊÀ˘¬ı̨ √õ∂À¬ı˙…Ó¬± ›

’±˚̨Ú ø¬ıøÚ˜˚̨ é¬˜Ó¬± àÔ≤̆  ¢∂ÔÚ ≈̊q¡ ‘̃øMfl¬± ’À¬Ûé¬± Œ¬ı˙œ ˝˚̨º Ó¬±Â√±Î¬̌± ¤ ◊̋¬ı̨”¬Û ¢∂ÔÚ ≈̊q¡ ‘̃øMfl¬± ≈̧·Í¬Ú

≈̊q¡ ˝›˚̨±˚̨ ¸ø2Â^Ó¬± › ÊÀ˘¬ı̨ √õ∂À¬ı˙…Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚̨º

˜‘øMfl¬±¬ı˛ ·Í¬Ú – ˜‘øMfl¬±¬ı˛ fl¬Ì±·≈ø˘¬ı˛ ø¬ıøˆ¬iß ’±fl¬±¬ı˛ › ’±˚˛Ó¬ÀÚ¬ı˛ ŒÊ±È¬¬ıX ’¬ıàÔ±Àfl¬ ·Í¬Ú ¬ı±

Œ¬ÛÎ¬ ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸ ¤¬ı— fl¬±± fl¬Ì±¬ı˛ ¸—¸øq¡ √õ∂¬ıÌÓ¬± ¬ı± ¸—À˚±·˙œ˘Ó¬±¬ı˛

ÊÚ… ‡øÚÊ › ∆Ê¬ıfl¬Ì±·≈ø˘ ¶§±ˆ¬±ø¬ıfl¬ˆ¬±À¬ı ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝À˚˛ ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛

¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ Œ˚˜Ú fl¬…±È¬±˚˛Ú ¬ıKÒÚ fl¬±Î«¬ ˝±Î¬◊¸ √õ∂ˆ¬±¬ıº Œ¸±fl¬ fl¬…±È¬±˚˛ÀÚ¬ı˛ ¬ıKÒÚ ·Í¬Ú ¤fl¬fl¬·≈ø˘Àfl¬

¸≈øàÔ¬ı˛ › Ï¬ˇ fl¬¬ı˛ÀÓ¬ ¸˝±˚˛fl¬ ˝˚˛º Ó¬±Â√±Î¬ˇ± ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ ø˝Î¬◊˜±À¸¬ı˛ ’±Í¬±À˘± ’±¬ı¬ı˛Ì ˙≈øfl¬À˚˛
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Œ·À˘› ·Í¬Ú ¤fl¬fl¬·≈ø˘ ‘Ï¬ˇ ˝À˚˛ àÔ±ø˚˛Q˘±ˆ¬ fl¬À¬ı˛º ·Í¬Ú·≈ø˘¬ı˛ ’±fl¬±¬ı˛øˆ¬øMfl¬ Œ|Ìœ·≈ø˘ ˝˘ Œõ≠ÀÈ¬¬ı˛

Ú…±˚˛ ·Í¬Ú, ø√õ∂ÊÀ˜¬ı˛ Ú…±˚˛ ·Í¬Ú, ¬ıvÀfl¬¬ı˛ Ú…±˚˛ ·Í¬Úº ±Ú±¬ıX ¬ı± ‰”¬Ì«±fl¬±¬ı˛ ·Í¬Úº ·Í¬Ú ·≈ø˘Àfl¬ ’±˚˛Ó¬Ú

’Ú≈¸±À¬ı˛› ø¬ıøˆ¬iß ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛ ˚Ô± ’øÓ¬ ¸”Ñ [1 ø˜.ø˜.-¤¬ı˛ fl¬˜ ¸”Ñ (1-2 ø˜. ø˜.] ˜±Á¬±ø¬ı˛

[2-5 ø˜.ø˜.], àÔ≤˘ [5-10 ø˜. ø˜.], ’øÓ¬àÔ≤˘ (10 ø˜. ø˜. ¤¬ı˛ Œ¬ı˙œ]º ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ àÔ±ø˚˛Q

’Ú≈¸±À¬ı˛ ≈¬ı«˘, ˜±Á¬±ø¬ı˛ › ¸¬ı˘ ¬ı± fl¬øÍ¬Ú ¤˝◊ øÓ¬Ú Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛º fl¬«˜ fl¬Ì±¬ı˛ Î¬◊¬ÛøàÔøÓ¬,

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì, Œ¸±fl¬ ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'±˝◊ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬, Êœ¬ı±Ì≈ √õ∂ˆ‘¬øÓ¬ ˜‘øMfl¬±

·Í¬Ú ¸‘ø©Ü √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º ˜‘øMfl¬± ·Í¬Ú ˜‘øMfl¬±¬ı˛ ¬ı±˚˛≈, ’±^«Ó¬±, ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬±, é¬À˚˛¬ı˛ √õ∂øÓ¬¬ıKÒfl¬Ó¬±

√õ∂ˆ‘¬øÓ¬ ø¬ı¯∏˚˛Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º

˜‘øMfl¬±¬ı˛ ’±^«Ó¬± – Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü, ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬ı‘Mœ˚˛ √˙±¬ı˛œ¬ı˛ õ∂øflË¡˚˛±, ‡±… Î¬◊»¬Û±Ú, ˜‘øMfl¬±¬ı˛

Êœ¬ı±Ì≈¬ı˛ fl¬˜«é¬˜Ó¬± √õ∂ˆ‘¬øÓ¬ ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± ¬ı± ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¤˜Úøfl¬ ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¬ı±

¸‘ø©Ü √õ∂øflË¡˚˛±› ’±^«Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬±øàÔÓ¬ Ê˘ fl¬øÍ¬Ú › ·…±¸œ˚˛ ’¬ıàÔ±ÀÓ¬› Œ‡± ˚±˚˛º

˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì˙œ˘Ó¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬±¬ı˛ ’±¸?Ú (Adhesion) › ¸—¸øq¡ (Cohesion) ·≈ÀÌ¬ı˛

Î¬◊¬Û¬ı˛º ˜‘øMfl¬±¬ı˛ ’±¸?Ú ˙øq¡ ¬ı± √√õ∂øflË¡˚˛±¬ı˛ ÊÚ… fl¬øÍ¬Ú ˜‘øMfl¬± fl¬Ì± Ê˘Àfl¬ ’±fl¬¯∏«Ì fl¬À¬ı˛º ¸—¸øq¡

øflË¡˚˛±¬ı˛ Ù¬À˘ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ÊÀ˘¬ı˛ d¬¬ı˛ flË¡˜˙ ·ˆ¬œ¬ı˛ ˝ÀÓ¬ Ô±Àfl¬ fl¬±¬ı˛Ì ÊÀ˘¬ı˛ ø¬ZÀ˜¬ı˛≈ÀQ¬ı˛ ÊÚ…

ÒÚ±Rfl¬ Œ˜¬ı˛≈ › Ÿ¬Ì±Rfl¬ Œ˜¬ı˛≈ ¬Û¬ı˛¶Û¬ı˛ ’±fl¬ø¯∏«Ó¬ ˝˚˛º ˜‘øMfl¬± ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıøˆ¬iß ¬ı˘ ¬ı± ø¬ıˆ¬¬ı øflË¡˚˛±˙œ˘

˝˚˛  , ˚Ô± ˜˝±fl¬¯∏œ«˚˛ ø¬ıˆ¬¬ı, ∆fl¬ø˙fl¬ ø¬ıˆ¬¬ı › ’±øˆ¬¸±ø¬ı˛fl¬ ø¬ıˆ¬¬ıº ˜‘øMfl¬± ÊÀ˘¬ı˛ ø¬ıˆ¬¬ı ¬Ûø¬ı˛˜±À¬Û¬ı˛ ¸±Ò±¬ı˛Ì

¤fl¬fl¬ ˝˘ ¤…±È¬˜˙øÙ¬˚˛±¬ı˛, ¬ı±¬ı˛, Œfl¬øÊ˚¬ı·« Œ¸– ø˜–º

˜‘øMfl¬± Ê˘Àfl¬ ø¬ıˆ¬¬ı ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ¬Û±Ô«fl¬… ’Ú≈¸±À¬ı˛ øÓ¬ÚøÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛  , ˚Ô±

ë˝±˝◊À¢∂±À¶®±ø¬Ûfl¬í Ê˘ ∆fl¬ø˙fl¬ Ê˘ › ’øˆ¬fl¬¯∏«Ê Ê˘º ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ Ê˘ ’Ó¬…ôL√ ‘Ï¬ˇˆ¬±À¬ı ˜‘øMfl¬±

fl¬Ì±¬ı˛ ¸Àe· ’±¬ıX Ô±Àfl¬ (31–10,000 ¤…È¬˜˙øÙ¬˚˛±¬ı˛]º ¤˝◊ Ê˘ ¸±Ò±¬ı˛Ì Ó¬±¬Û˜±S±˚˛ ¬ı±©Ûœˆ”¬Ó¬

˝˚˛ Ú± ¤¬ı— ‰¬˘˜±Ú ’¬ıàÔ±˚˛ Ô±Àfl¬ Ú± ¬ıÀ˘ Î¬◊øæ› ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ˜‘øMfl¬±¬ı˛ ¸”Ñ ¬ı˛ÀKÒ™¬ı˛

˜ÀÒ… Œ˚ Ê˘ ’¬ıàÔ±Ú fl¬À¬ı˛ Ó¬±Àfl¬ ∆fl¬ø˙fl¬ Ê˘ ¬ıÀ˘º ˜‘øMfl¬± fl¬Ì±¬ı˛ ¸Àe· Œ¸¬ı˛”¬Û ‘Ï¬ˇˆ¬±À¬ı ’±¬ıX

[1/3 ¤…±È¬˜˙øÙ¬˚˛±¬ı˛ ŒÔÀfl¬ 31 ¤…±È¬˜˙øÙ¬˚˛±¬ı˛] Ô±Àfl¬ Ú± ¬ıÀ˘ ¤˝◊ Ê˘ ¸˝ÀÊ˝◊ ‰¬˘±‰¬˘ fl¬¬ı˛ÀÓ¬

¬Û±À¬ı˛ ¤¬ı— Î¬◊øæ ¤¬ı˛ Œ¬ı˙œ¬ı˛ˆ¬±· ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛º Œ˚ Ê˘ ˜±Ò…±fl¬¯∏«Ì ˙øq¡¬ı˛ È¬±ÀÚ ˜±øÈ¬¬ı˛

øˆ¬Ó¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— ˜‘øMfl¬± fl¬Ì± ÒÀ¬ı˛ ¬ı˛±‡ÀÓ¬ ¸é¬˜ ˝˚˛ Ú± Ó¬±Àfl¬ ’øˆ¬fl¬¯∏«Ê Ê˘ ¬ıÀ˘º Î¬◊øæÀ¬ı˛

√õ∂À˚˛±ÊÚœ˚˛Ó¬± ¬ı± ¬ı…¬ı˝±À¬ı˛¬ı˛ ¬Ûø¬ı˛À√õ∂øé¬ÀÓ¬ ˜‘øMfl¬± Ê˘ øÓ¬ÚøÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ ˚Ô± √õ∂À˚˛±ÊÚ±øÓ¬ø¬ı˛q¡

Ê˘, √õ∂±¬Û… Ê˘ › ’√õ∂±¬Û… Ê˘º

˜‘øMfl¬±¬ı˛ ¬ıÌ« – ˜‘øMfl¬±¬ı˛ ‘˙…˜±Ú ∆¬ıø˙À©Ü…¬ı˛ ’Ú…Ó¬˜ ˝˘ ¬ıÌ«º ˜‘øMfl¬±¬ı˛ Œ|Ìœ ø‰¬ø˝êÓ¬fl¬¬ı˛ÀÌ ˜‘øMfl¬±¬ı˛

¬ıÌ« ’Ú…Ó¬˜ ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ ¬ıÌ« øÚˆ«¬¬ı˛ fl¬À¬ı˛ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì, ‡øÚÊ Î¬◊¬Û±±Ú ›

˜”˘ ø˙˘± ‡À`¬¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛º ’øÒfl¬ ∆Ê¬ı¬Û±Ô« ¸˜‘X ˜‘øMfl¬±¬ı˛ ¬ı˛„ ·±Ï¬ˇ fl¬±À˘± ˝˚˛, Œ˚˜Ú ‰¬±¬ı˛ÀÚ±ÀÊ˜
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ø¬ÛÈ¬ ¬ı± ˜±fl¬ ˜‘øMfl¬±º ˜±øÈ¬ÀÓ¬ ’±Ú˝±˝◊ÀEÀÈ¬Î¬ ŒÙ¬ø¬ı˛fl¬ ’'±˝◊Î¬ Ô±fl¬À˘ ˜±øÈ¬¬ı˛ ¬ı˛„ ˘±˘ ˝˚˛ øfl¬ôL≈√ Œ¸±fl¬

’±˚˛¬ı˛Ì ’'±˝◊ÀÎ¬¬ı˛ √õ∂ˆ¬±À¬ı ¬ı˛„ ˝˘≈ ˝˚˛. ˜±øÈ¬ÀÓ¬ fl¬…±˘ø¸˚˛±˜ › ˜…±·ÀÚø¸˚˛±˜ fl¬±À¬ı«±ÀÚÈ¬, øÊ¬Û¸±˜,

Œfl¬À˚˛±ø˘Ú √õ∂ˆ‘¬øÓ¬ Ô±fl¬À˘ ˜±øÈ¬¬ı˛ ¬ı˛„ ¸±±ÀÈ¬ ¬ı± Ò”¸¬ı˛ ˝˚˛º ˘±˘ Œ¬ıÀ˘ ¬Û±Ô¬ı˛ ŒÔÀfl¬ Î¬◊»¬Ûiß ˜‘øMfl¬±¬ı˛

¬ı˛„ ˘±˘ ¤¬ı— ¬ı…±¸åÈ¬ ø˙˘± ŒÔÀfl¬ Î¬◊»¬Ûiß ˜‘øMfl¬±¬ı˛ ¬ı˛„ fl¬±À˘± ˝˚˛º ˜≈ÚÀ¸˘ fl¬±˘±¬ı˛ ‰¬±ÀÈ«¬¬ı˛ ˜±Ò…À˜

˜‘øMfl¬±¬ı˛ ¬ı˛„ øÚÒ«±¬ı˛Ì fl¬¬ı˛± ˝˚˛º

˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬ – ˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬ ¬ı˘ÀÓ¬ ¤¬ı˛ ¤˜Ú ¤fl¬øÈ¬ ˙øq¡ ¬ı± √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬±Àfl¬ Œ¬ı±Á¬±˚˛

˚±¬ı˛ ¬Z±¬ı˛± ¤¬ı˛ ø¬ı¬ı˛”¬ÛÚÀfl¬ √õ∂øÓ¬˝Ó¬ fl¬À¬ı˛º ¸—˝øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ’±¸?Ú › ¸—¸øq¡¬ı˛ Î¬◊¬ÛÀ¬ı˛º ¤…È¬±¬ı˛¬ı±·«

(Atterberg limit) ¸œ˜±¬ı˛ ¬Z±¬ı˛± ¸—˝øÓ¬¬ı˛ ¬Ûø¬ı˛˜±¬Û fl¬¬ı˛± ˝˚˛º ¤˝◊ ¬Ûø¬ı˛˜±¬Ûfl¬ ’Ú≈¸±À¬ı˛ ¸—˝øÓ¬ ‰¬±¬ı˛øÈ¬

ˆ¬±À· ø¬ıˆ¬q¡ ˚Ô± – [fl¬] Ó¬¬ı˛˘¸œ˜±, [‡] ‰¬È¬‰¬ÀÈ¬ ¸œ˜±ôL√, [·] øÚ•ß Ú˜Úœ˚˛Ó¬± ¸œ˜±ôL√ ¬› [‚] ¸Àefl¬±‰¬Ú

¸œ˜±ôL√º

˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ – Œfl¬±Ú øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜‘øMfl¬±˚˛ ˜‘øMfl¬± fl¬Ì±¬ı˛ ˜Ò…øàÔÓ¬ Œ˚ Ù“¬±fl¬± àÔ±Ú Ô±Àfl¬

Ó¬±¬ı˛ ¸¬ı«À˜±È¬ ’±˚˛Ó¬ÚÀfl¬ ¬ı˛KÒ™ ¬ıÀ˘º ’±˚˛Ó¬Ú ’Ú≈¸±À¬ı˛ ¬ı˛KÒ™·≈ø˘Àfl¬ ¸±Ò±¬ı˛ÌÓ¬ ≈øÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛±

˝˚˛, ˚Ô±-¸”Ñ ¬ı± fl¬…±ø¬Û˘±¬ı˛œ ¬ı˛KÒ™ ¤¬ı— ¬ı‘˝» ¬ı± ÚÚfl¬…±ø¬Û˘±¬ı˛œ ¬ı˛KÒ™º ˜‘øMfl¬± ¬ı˛KÒ™ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬±¬ı˛

√¢∂ÔÚ, ·Í¬Ú ·ˆ¬œ¬ı˛Ó¬± ¤¬ı— ˜±Ú≈À¯∏¬ı˛ fl¬±˚«fl¬˘±À¬Û¬ı˛ Î¬◊¬Û¬ı˛º Ó¬±Â√±Î¬ˇ± ‡øÚÊfl¬Ì±¬ı˛ ’±fl‘¬øÓ¬ › Ó¬±À¬ı˛

¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±Ú ¤¬ı— ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¤fl¬fl¬·≈ø˘¬ı˛ ’±˚˛Ó¬Ú › ’±fl¬±À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛› ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì

øÚˆ«¬¬ı˛ fl¬À¬ı˛º àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ ¸”Ñ ¢∂ÔÚ ˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜ ˝˚˛º ’±¬ı±¬ı˛ ·Í¬Ú

˝œÚ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ ¸—·Í¬Ú˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜ ˝˚˛º ˜‘øMfl¬±¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¬ı‘øX Œ¬ÛÀ˘ Î¬◊¬ÛÀ¬ı˛¬ı˛

‰¬±À¬Û ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛º fl¬ø¯∏«Ó¬ ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ ’fl¬ø¯∏«Ó¬ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º ˜‘øMfl¬±¬ı˛

¸˜ ’±˚˛Ó¬ÀÚ¬ı˛ ‡øÚÊ fl¬Ì± ¬ı± ·Í¬ÀÚ ¤fl¬fl¬·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±Ú ¬ı˛•§¸ √’±fl‘¬øÓ¬¬ı˛ ˝À˘ ˜‘øMfl¬±

¬ı˛KÒ™ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ˝˚˛º ‡øÚÊ fl¬Ì±·≈ø˘ øˆ¬iß ’±fl‘¬øÓ¬¬ı˛ ˝À˘ Ó¬±À¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıàÔ±Ú Œˆ¬À

¬ı˛ÀKÒ™¬ı˛ ˝ò±¸ ¬ı± ¬ı‘øX ‚ÀÈ¬º

˜‘øMfl¬±¬ı˛ ‚ÚQ – ˜‘øMfl¬±¬ı˛ ‚ÚQ ”ˆ¬±À¬ı √õ∂fl¬±˙ fl¬¬ı˛± ˝˚˛, ˚Ô±ñ’±¬Û±Ó¬‚ÚQ › √õ∂fl‘¬Ó¬ ‚ÚQº ¸øÂ√^

’¬ıàÔ±˚˛ ¤fl¬ ‚Ú ¤fl¬fl¬ ’±˚˛Ó¬ÀÚ¬ı˛ ¬ı±˚˛≈-˙≈©® ˜‘øMfl¬±¬ı˛ ˆ¬¬ı˛Àfl¬ ’±¬Û±Ó¬‚ÚQ ¬ıÀ˘º ¬ı˛KÒ™˝œÚ ¤fl¬ ‚Ú ¤fl¬fl¬

’±˚˛Ó¬ÀÚ¬ı˛ ¬ı±˚˛≈ ˙≈©® ˜‘øMfl¬±¬ı˛ ›ÊÚÀfl¬ øÚÀ¬ı˛È¬ ¬ı± √õ∂fl‘¬Ó¬ ‚ÚQ ¬ıÀ˘º ˜‘øMfl¬±¬ı˛ ‚ÚQ ¢∂±˜ √õ∂øÓ¬ ‚Ú Œ¸.

ø˜È¬±À¬ı˛ √õ∂fl¬±˙ fl¬¬ı˛± ˝˚˛º ˜‘øMfl¬±¬ı˛ ‚ÚQ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜±øÈ¬¬ı˛ ¢∂ÔÚ, ·Í¬Ú, ‡øÚÊ fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬, ∆Ê¬ı ¬Û±Ô«

› ·ˆ¬œ¬ı˛Ó¬±¬ı˛ Î¬◊¬Û¬ı˛º

’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q – Œfl¬±Ú øÚø«©Ü ’±˚˛Ó¬ÀÚ¬ı˛ ˜±øÈ¬¬ı˛ ›ÊÚ› Ó¬±¬ı˛ ¸˜ ’±˚˛Ó¬ÀÚ¬ı˛ ÊÀ˘¬ı˛ ›ÊÀÚ¬ı˛

’Ú≈¬Û±Ó¬Àfl¬ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q ¬ıÀ˘º
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3.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ıø˘

A. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Ú 10]

(1) ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ·Ó¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛º ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬œ ˆ¬±À¬ı ¢∂ÔÀÚ¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬

˝ ˛̊∑

(2) ‘̃øMfl¬± ·Í¬Ú fl¬œˆ¬±À¬ı ‘̧©Ü ˝˚̨∑ ø¬ıøˆ¬iß √õ∂fl¬±¬ı̨ ·Í¬ÀÚ¬ı̨ Œ|Ìœø¬ıˆ¬±· fl¬¬ı̨≈Ú › ∆¬ıø˙©Ü… ¬ıÌ«Ú±

fl¬¬ı̨≈Úº

(3) ˜‘øMfl¬± ÊÀ˘¬ı˛ √õ∂À˚˛±ÊÚœ˚˛Ó¬± ¬ı…±‡…± fl¬¬ı˛≈Ú∑ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜‘øMfl¬± ÊÀ˘¬ı˛ ∆¬ıø˙©Ü… Î¬◊À~‡

fl¬¬ı̨≈Úº

(4) ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ øÚ˚˛Lafl¬·≈ø˘ Î¬◊À~‡ fl¬¬ı˛≈Úº ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ·≈¬ı˛≈Q fl¬œ∑

B. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Ú 4]

(6) ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛≈Úº

(7) ë˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ¸¬ı«±À¬Ûé¬± Î¬◊¬ı«¬ı˛í Î¬◊øq¡øÈ¬¬ı˛ ˚Ô±Ô«Ó¬± ¬ı…±‡…± fl¬¬ı˛≈Úº

(8) ˜‘øMfl¬± ¢∂ÔÀÚ¬ı˛ ·≈¬ı˛≈Q Î¬◊À~‡ fl¬¬ı˛≈Úº

(9) ˜‘øMfl¬± ·Í¬Ú fl¬œˆ¬±À¬ı ¸‘©Ü ˝˚˛ › àÔ±ø˚˛Q˘±ˆ¬ fl¬À¬ı˛ Ó¬±˝± Î¬◊À~‡ fl¬¬ı˛≈Úº

(10) ˜‘øMfl¬±¬ı˛ ·Í¬Ú fl¬œˆ¬±À¬ı Ó¬±¬ı˛ ’Ú…±Ú… Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

(11) ∆fl¬ø˙fl¬ Ê˘ › ’øˆ¬fl¬¯∏«Ê ÊÀ˘¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… øÚ¬ı˛”¬ÛÌ fl¬¬ı˛≈Úº

(12) ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ › ∆fl¬ø˙fl¬ ÊÀ˘¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… fl¬œ∑

(13) ˜‘øMfl¬±¬ı˛ ¬ıÌ« fl¬œ fl¬œ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛∑

(14) ˜‘øMfl¬±¬ı˛ ¸—˝øÓ¬ ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

(15) ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ fl¬œ fl¬œ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛∑

(16) ˜‘øMfl¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ fl¬œ fl¬œ ø¬ı¯∏À˚˛¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛∑

C. [√õ∂øÓ¬øÈ¬ √õ∂Àùü¬ı˛ ˜±Ú 2)

(17) ¢∂ÔÚ › ·Í¬ÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… fl¬œ∑

(18) ¬ı±ø˘ ˜±øÈ¬ Œfl¬Ú ¸¬ı«±À¬Ûé¬± ’Ú≈¬ı«¬ı˛∑

(19) ˜‘øMfl¬±¬ı˛ ·Í¬Ú˝œÚ ’¬ıàÔ± ¬ı˘ÀÓ¬ fl¬œ ¬Œ¬ı±Á¬±˚˛∑

(20) ˜‘øMfl¬±¬ı˛ ·Í¬Ú ø¬ıÚ©Ü ’¬ıàÔ± fl¬œ∑

(21) ˙≈©® ø¬ıµ≈ fl¬œ∑
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(22) √õ∂±¬Û… › ’√õ∂±¬Û… ÊÀ˘¬ı˛ ˜ÀÒ… Ó¬Ù¬±Ó¬ fl¬œ∑

(23) ˜‘øMfl¬± ÊÀ˘¬ı˛ ·≈¬ı˛≈Q fl¬œ∑

(24) ˜‘øMfl¬±¬ı˛ ‡øÚÊ fl¬Ì± fl¬œˆ¬±À¬ı ¤¬ı˛ ¬ı˛„Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛∑

(25) ’±^«Ó¬±¬ı˛ ¸Àe· ˜‘øMfl¬± ¬ı˛À„¬ı˛ ¸•Ûfl«¬ fl¬œ∑

(26) ˜≈ÚÀ¸˘ fl¬±˘±¬ı˛ ‰¬±È«¬ fl¬œ∑

(27) ˜‘øMfl¬±¬ı˛ ¬ı˛KÒ™ ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

(28) fl¬œˆ¬±À¬ı ˜‘øMfl¬± ¬ı˛KÒ™ øÚ¬ı˛”ø¬ÛÓ¬ ˝˚˛∑

(29) ∆fl¬ø˙fl¬ › ’Õfl¬ø˙fl¬ ¬ı˛KÒ™ ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

(30) ˜‘øMfl¬±˚˛ ’±¬Û±Ó¬ › √õ∂fl‘¬Ó¬ ‚ÚÀQ¬ı˛ ˜ÀÒ… Ó¬Ù¬±» fl¬œ∑

(31) ˜‘øMfl¬±¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

(A) Î¬◊M¬ı˛˜±˘±

A. (1) ¤¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±· ’—˙º

(2) ¤¬ı˛ ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¸‘ø©Ü¬ı˛ √õ∂øflË¡˚˛± ’—˙ ¤¬ı— ·Í¬Ú ˚≈q¡ ’¬ıàÔ±º

(3) 3.3.3-¤¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Â ¤¬ı— ˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±· ’—˙º

(4) 3.3.6-¤¬ı˛ ¸˜d¬ ’—˙º

B.

(5) 3.3.1-¤¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ øˆ¬øMfl¬ Œ|Ìœø¬ıˆ¬±·º

(6) 3.3.1-¤¬ı˛ ˜‘øMfl¬± ¢∂ÔÀÚ¬ı˛ ·≈¬ı˛≈Q ’—À˙¬ı˛ Œ˙¯∏ ¬Ûø¬ı˛À2Âº

(7) 3.3.1-¤¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÀÚ¬ı˛ ·≈¬ı˛≈ÀQ¬ı˛ ¸˜≈˚˛ ’—˙º

(8) 3.3.2-¤¬ı˛ ˜‘øMfl¬±¬ı˛ ·Í¬Ú ¸‘ø©Ü¬ı˛ √õ∂øflË¡˚˛±¬ı˛ ¸˜d¬ ’—˙º

(9) 3.3.2-¤¬ı˛ ˜‘øMfl¬±¬ı˛ ·Í¬ÀÚ¬ı˛ ·≈¬ı˛≈Qº

(10) 3.3.3-¤¬ı˛ ˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±· ’—À˙º

’øˆ¬fl¬¯∏«Ê › ∆fl¬ø˙fl¬ Ê˘ ¸•§KÒœ˚˛ ’—˙

(11) 3.3.3-¤¬ı˛ ˜‘øMfl¬± ÊÀ˘¬ı˛ Œ|Ìœø¬ıˆ¬±· ’—À˙¬ı˛ ∆fl¬ø˙fl¬ › ˝±˝◊À¢∂±À¶®±ø¬Ûfl¬ Ê˘º

(12) 3.3.4-¤¬ı˛ ˜‘øMfl¬± ¬ı˛À„¬ı˛ øÚ˚˛Lafl¬ ’—˙º



98

(13) 3.3.5-¤¬ı˛ ¸˜≈˚˛ ’—˙º

(14) 3.3.6-¤¬ı˛ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ øÚ˚˛LaÌfl¬±¬ı˛œ ø¬ı¯∏˚˛¸˜”˝º

(15) 3.3.7-¤¬ı˛ ˜‘øMfl¬±¬ı˛ ’±¬Û±Ó¬ ‚ÚQ ’—˙øÈ¬º

(16) 3.3.7-¤¬ı˛ ˜‘øMfl¬±¬ı˛ √õ∂fl‘¬Ó¬ ‚ÚQ ’—˙øÈ¬º

C.

(17) 3.3.1-¤¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Â › 3.3.2-¤¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Âº

(18) 3.3.1-¤¬ı˛ ˜‘øMfl¬±¬ı˛ ¢∂ÔÀÚ¬ı˛ ·≈¬ı˛≈Q ’—˙øÈ¬¬ı˛ ø¬ZÓ¬œ˚˛ ¬Ûø¬ı˛À2Âº

(19) 3.3.1-¤¬ı˛ ˜±øÈ¬¬ı˛ ·Í¬ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±· ’—À˙¬ı˛ 3-¤ ’±À˘±‰¬… ’—˙º

(20) 3.3.2-¤¬ı˛ ˜±øÈ¬ ·Í¬ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±· ’—À˙¬ı˛ 3-¤ ’±À˘±‰¬… ’—˙º

(21) 3.3.3-¤¬ı˛ ’±^«Ó¬±¬ı˛ ∆Êø¬ıfl¬ Œ|Ìœø¬ıˆ¬±· ’—À˙¬ı˛ · ’—À˙¬ı˛ ’±À˘±‰¬Ú±º

(22) 3.3.3-¤¬ı˛ ’±^«Ó¬±¬ı˛ ∆Êø¬ıfl¬ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ‡ › · ’—À˙¬ı˛ ’±À˘±‰¬Ú±º

(23) 3.3.3-¤¬ı˛ √õ∂Ô˜ √¬Ûø¬ı˛À2Âº

(24) 3.3.4-¤¬ı˛ ˜‘øMfl¬± ¬ı˛À„¬ı˛ øÚ˚˛Lafl¬ ’±À˘±‰¬Ú±¬ı˛ ‡ ’—˙º

(25) 3.3.4-¤¬ı˛ ˜‘øMfl¬± ¬ı˛À„¬ı˛ øÚ˚˛Lafl¬ ’±À˘±‰¬Ú±¬ı˛ · ’—˙º

(26) 3.3.6-¤¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Âº

(27) 3.3.6-¤¬ı˛ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛ ¬ÛXøÓ¬ ’±À˘±ø‰¬Ó¬ ’—˙º

(28) 3.3.6-¤¬ı˛ ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ Œ|Ìœø¬ıˆ¬±· ’±À˘±ø‰¬Ó¬ ’—˙º

(29) 3.3.7-¤¬ı˛ ’±¬Û±Ó¬ ‚ÚQ › √õ∂fl‘¬Ó¬ ‚ÚÀQ¬ı˛ ’±À˘±ø‰¬Ó¬ ’—À˙¬ı˛ √õ∂Ô˜ ¬Ûø¬ı˛À2Âº

(30) 3.3.8 ’—˙º
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¬¤fl¬fl¬ q     4 ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…
·Í¬Ú

4.1 √õ∂d¬±¬ıÚ±

4.2 Î¬◊ÀV˙…

4.3 ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…

4.3.1 ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±

4.3.2 ˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±Ô«

4.3.3 ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡

4.4 ¸±¬ı˛±—˙

4.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

4.6 Î¬◊M¬ı˛̃ ±˘±

4.1 √õ∂d¬±¬ıÚ±

¬Û”À¬ı«¬ı˛ ¤fl¬Àfl¬ Î¬◊ø~ø‡Ó¬ ˝À˚˛ÀÂ√ Œ˚ ’Ú…±Ú… ¬ı˝≈ø¬ıÒ ¬Û±ÀÔ«¬ı˛ Ú…±˚˛ ˜‘øMfl¬±› øÚø«©Ü fl¬À˚˛fl¬øÈ¬

·≈Ì¸•Ûiß ¬ı± ∆¬ıø˙©Ü…¬Û”Ì«º ¤¬ı˛”¬Û ∆¬ıø˙©Ü…·≈ø˘Àfl¬ ≈øÈ¬ ˆ¬±À· ø¬ıˆ¬q¡ fl¬¬ı˛± ˚±˚˛ ˚Ô± Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬

∆¬ıø˙©Ü…º Œˆ¬ÃÓ¬ ¬ı± √õ∂±fl‘¬øÓ¬fl¬ ∆¬ıø˙À©Ü…¬ı˛ Ú…±˚˛ ˜‘øMfl¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ø¬ı…˜±Úº ˝◊˝±¬ı˛

¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ Ú…±˚˛ ¸˜±Ú ·≈¬ı˛≈Q¬Û”Ì«º ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ øÚ˚˛LaÀÚ

¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙À©Ü…¬ı˛ √õ∂ˆ¬±¬ı ’¬Ûø¬ı˛¸œ˜º ¤˜Úøfl¬ ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…› ˝◊˝±¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º

4.2 Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ

l ˜‘øMfl¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙À©Ü…¬ı˛ ¸Àe· ¬Ûø¬ı˛ø‰¬Ó¬ ˝À¬ıÚº

l ø¬ıÀ˙¯∏ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±, pH ¤¬ı— ∆Ê¬ı ¬Û±Ô« ¸•ÛÀfl«¬ ø¬ı˙ Ò±¬ı˛Ì± fl¬¬ı˛ÀÓ¬

¬Û±¬ı˛À¬ıÚº

l Î¬◊øæÀ¬ı˛ ¸±Ô«fl¬ ¬Ûø¬ı˛¬Û≈ø©Ü ¤¬ı— ¶§±àÔ…fl¬¬ı˛ ¬ı‘øX¬ı˛ ÊÚ… ¤À¬ı˛ ˆ”¬ø˜fl¬± ¸•ÛÀfl«¬ ’¬ıø˝Ó¬ ˝À¬ıÚº
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4.3. ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… [Chemical Properties of Soil)

Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ Ú…±˚˛ ˜‘øMfl¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…› ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±

øÚÌ«À˚˛ ˝◊˝±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙À©Ü…¬ı˛ ˆ”¬ø˜fl¬± Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ Ú…±˚˛ ’¬Ûø¬ı˛¸œ˜º ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…

’ÀÚfl¬ Œé¬ÀS ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬±¬ı˛ ’Ú…Ó¬˜ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ˝˘ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛± [Soil reaction) fl¬…±È¬±˚˛Ú ø¬ıøÚ˜˚˛ [Cation exchange), Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ [Plant

materials), ∆Ê¬ı ¬Û±Ô« [Organic Matter) √√õ∂ˆ‘¬øÓ¬¬º

4.3.1 ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± [Soil reaction)

˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ ˝˘ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±º ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±

¬ı˘ÀÓ¬ ˝◊˝±¬ı˛ ^¬ıÀÚ¬ı˛ ’•°Q › é¬±¬ı˛QÀfl¬ Œ¬ı±Á¬±˚˛º Ó¬±Â√±Î¬ˇ± ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬› ˝ÀÓ¬ ¬Û±À¬ı˛º ˝◊˝±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛±¬ı˛ √õ∂fl‘¬øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ^¬ıÀÚ ˝±˝◊ÀE±ÀÊÚ [H+] › ˝√√±˝◊√√Eø'√˘ [OH-) ’±˚˛ÀÚ¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬

·±Ï¬ˇÀQ¬ı˛ [Concentration) Î¬◊¬Û¬ı˛º ˜±øÈ¬¬ı˛ ^¬ıÀÚ ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ Œ‰¬À˚˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ú

Œ¬ı˙œ ˝À˘ ˝◊˝±¬ı˛ ø¬ıøflË¡˚˛± ˝˚˛ ’•° [Acidic) º ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ Ó≈¬˘Ú±˚˛ ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ

Œ¬ı˙œ ˝À˘ ø¬ıøflË¡˚˛± ˝À¬ı é¬±¬ı˛fl¬œ˚˛ [Basic or Alkaline)º ^¬ıÀÌ ˝±˝◊ÀE±ÀÊÚ › ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛

·±Ï¬ˇQ ¸˜±Ú ˝À˘ ø¬ıøflË¡˚˛± ˝˚˛ øÚ¬ı˛À¬Ûé¬º

˜‘øMfl¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚÒ«±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ¸±Ò±¬ı˛ÌÓ¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ¬Ûø¬ı˛˜±Ú øÚÌ«˚˛

fl¬¬ı˛± ˝˚˛ ¤¬ı— ‹ ˜±ÚÀfl¬ PH ¬ı˛”À¬Û ’ø¬ıø˝Ó¬ fl¬¬ı˛± ˝˚˛º ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ˚‡Ú øÚ¬ı˛À¬Ûé¬ ˝˚˛ Ó¬‡Ú

˜±øÈ¬¬ı˛ PH ˝˚˛ 7º PH 7 ’À¬Ûé¬± fl¬˜ ˝À˘ Î¬◊˝±¬ı˛ ø¬ıøflË¡˚˛± ˝˚˛ ’•° ¤¬ı— PH7 ’À¬Ûé¬± Œ¬ı˙œ ˝À˘

Î¬◊˝±¬ı˛ ø¬ıøflË¡˚˛± é¬±¬ı˛fl¬œ˚˛ ˝˚˛º

(i) PH : PH  ¬ı˘ÀÓ¬ ¤˜Ú ¤fl¬øÈ¬ Œ¶®˘ ¬ı± ¬Ûø¬ı˛˜±¬Ûfl¬Àfl¬ Œ¬ı±Á¬±˚˛ ˚±¬ı˛ ˜±Ò…À˜ ^¬ıÀÚ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛± øÚ¬ı˛”¬ÛÚ fl¬¬ı˛± ˝˚˛º ¤˝◊ ¬Ûø¬ı˛˜±¬ÛÀfl¬ 750 Ù¬±: Î¬◊cÓ¬±˚˛ ø¬ı˙≈X ÊÀ˘ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛

˜±ÚÀfl¬ øÚ¬ı˛À¬Ûé¬ ¤fl¬fl¬ ø˝¸±À¬ı [Neutral or reference point) Ò¬ı˛± ˝˚˛º 240 Œ¸: Î¬◊M±À¬Û 1 ø˘È¬±¬ı˛

ø¬ı˙≈X Ê˘ ˚‡Ú ’±˚˛øÚÓ¬ ˝˚˛ Ó¬‡Ú Î¬◊˝±¬ı˛ ˜ÀÒ… ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ú ˝˚˛ 1.0 ‚ 10-7 ¢∂±˜

¤¬ı— ˝±˝◊Eø'À˘¬ı˛ ·±Ï¬ˇQ ¬ı± ¬Ûø¬ı˛˜±Ú ˝˚˛ 17.0 ‚10-7 ¢∂±˜º ’Ô«±» 240 Œ¸: Ó¬±À¬Û 1 ø˘È¬±¬ı˛ ø¬ı˙≈X

ÊÀ˘¬ı˛ ’±˚˛øÚÓ¬ ’¬ıàÔ±˚˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ ˝˚˛ 1.0 ‚ 0.0000001 ¢∂±˜ ¤¬ı— ˝±˝◊Eø'˘

’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ ˝˚˛ 17.0 ‚ 0.0000001¢∂±˜º ¸±Ò±¬ı˛ÌÓ¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú › ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛

¸—‡…±¬ı˛ ˜ÀÒ… ¸˜Ó¬± Ô±Àfl¬ Ú± ˚‡Ú ’Ú… Œfl¬±Ú ’±˚˛Ú› Î¬◊¬ÛøàÔÓ¬ Ô±Àfl¬º øfl¬ôL≈√ ˝±˝◊ÀE±ÀÊÚ › ˝±˝◊Eø'˘

’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ·≈ÌÙ¬À˘ [Product of Concentration of H+ and OH-) ¸¬ı«±˝◊ ¸˜Ó¬± Ô±Àfl¬º
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Œ˚ Œfl¬±ÀÚ± ’¬ıàÔ±˚˛ ˝±˝◊ÀE±ÀÊÚ › ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ·≈ÌÙ¬˘ ˝˚˛ 10-14 º Î¬◊ˆ¬˚˛ ’±˚˛ÀÚ¬ı˛

·±Ï¬ˇÀQ¬ı˛ ·≈ÌÙ¬˘Àfl¬ Ú¬ı˛˜…±ø˘øÈ¬ [Normality) ø˝¸±À¬ı √õ∂fl¬±˙ fl¬¬ı˛± ˝˚˛ ¤¬ı— N ¬Z±¬ı˛± ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˝˚˛º

¤fl¬ ø˘È¬±¬ı˛ ^¬ıÀÌ ¢∂±˜ Ó≈¬˘…±efl¡ ˆ¬±À¬ı˛¬ı˛ [Grain eduivale waiget) ¸Àe· øÚ¬ı˛˜…±˘˘ø∞I◊ ¸˜±Ú ˝√√˚˛º

¤Ê√Ú… Œfl¡±Ú ^¬ıÀÌ ˝±˝◊ÀE±ÀÊÚ ¬ı± ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬¬ı˛ ·±Ï¬ˇ±Q Ê±Ú± ˚±˚˛ ˚ø

’Ú…øÈ¬ ·±Ï¬ˇQ Ê±Ú± Ô±Àfl¬º Œ˚˜Ú Œfl¬±ÀÚ± ¤fl¬øÈ¬ ^¬ıÀÌ ˝±˝◊E±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ ˚ø 10-6 Œ˜±˘˚ø˘È¬±¬ı˛

Ó¬À¬ı ˝±˝◊E±ø'˘ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ ˝À¬ı 10-8 Œ˜±˘˚ø˘È¬±¬ı˛ fl¬±¬ı˛Ì Î¬◊˝±À¬ı˛ Œ√õ∂±Î¬±" 10-14 Œ˜±˘º ’Ô«±»

¤Àé¬ÀS ^¬ıÀÚ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ˝À¬ı ’•° [Acid) fl¬±¬ı˛Ì ¤Àé¬ÀS ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ

[10-6) ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ [ 10-8) ’À¬Ûé¬± Œ¬ı˙œº ¸≈Ó¬¬ı˛±— ^¬ıÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± Ê±ÚÀÓ¬

˝À˘ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú ¬ı± ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬¬ı˛ ·±Ï¬ˇQ Ê±Ú±¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛ ¤¬ı—

Ó¬±Ú≈¸±À¬ı˛ ‹ ¬Ûø¬ı˛˜±¬ÛÀfl¬ PH Œ¶®˘ ¬ı± POH  Œ¶®˘ ¬ıÀ˘º Œ˚À˝Ó≈¬ ¤fl¬øÈ¬¬ı˛ ¬Ûø¬ı˛˜±¬Û Ê√±ÚÀ˘ ’Ú…øÈ¬¬ı˛›

¬Ûø¬ı˛˜±¬Û Ê±Ú± ¸y¬ı ˝˚˛º Œ¸˝◊ Œ˝Ó≈¬ ≈˝◊øÈ¬ Œ¶®À˘¬ı˛˝◊ ¬ı…¬ı˝±¬ı˛ ’√õ∂±¸øe·fl¬ ˝À˚˛ ¬ÛÀÎ¬ˇº ¤ÊÚ… Œfl¬±ÀÚ±

^¬ıÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¸±Ò±¬ı˛ÌÓ¬ øÚÒ«±ø¬ı˛Ó¬ ˝˚˛ PH Œ¶®À˘¬ı˛ ¬Z±¬ı˛±º

¬ı±d¬¬ı Œé¬ÀS ˝±˝◊ÀE±ÀÊÚ › ˝±˝◊Eø'˘ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ Œ¬ı±Á¬±¬ı±¬ı˛ ÊÚ… 107 ¬ı± 0.0000001 ¸—‡…±

¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ’¸≈ø¬ıÒ±ÊÚfl¬º PH Œ¶®˘ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ŒÚÀ·øÍ¬ˆ¬ ˘·±ø¬ı˛øÀ˜¬ı˛ ˜±Ò…À˜

¤˝◊ ’¸≈ø¬ıÒ± ”¬ı˛ fl¬¬ı˛± ˝À˚˛ÀÂ√º √õ∂‡…±Ó¬ ¬ı˛¸±˚˛Úø¬ı Sorenson ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ¤˝◊ ¬ı˛”¬Û

¸¬ı˛˘œfl¬¬ı˛Ì fl¬À¬ı˛Úº

H
PH+ −

= 10

Log H P
H+

= log10

P

Log H

Log

H
=

+

10

SinceLog ThereforeP Log HH10 1= = − +

or P Log

H

H
=

+

1

’Ô«±» PH ¬ı˘ÀÓ¬ Œfl¬±ÀÚ± ^¬ıÀÌ¬ı˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ŒÚÀ·øÈ¬ˆ¬ ˘·±ø¬ı˛ø˜ [PH  is

the negative logerthim of hydrogen ion concentration) ’Ú…ˆ¬±À¬ı ¬ı˘ÀÓ¬ Œ·À˘ PH ˝˘

˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ’ÀÚ…±Ú…Àfl¬¬ı˛ [Reciprocal) ŒÚÀ·øÈ¬ˆ¬ ˘·±ø¬ı˛ø˜ [Logerthim to the base
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ten of the reciprocal of hydrogen ion concentration) Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û 0.01 N. HCl ¤¬ı˛ PH

øÚ•ßø˘ø‡Ó¬ ¸˜œfl¬¬ı˛ÀÌ √õ∂fl¬±˙ fl¬¬ı˛± ˚±˚˛º

H + −= =0 01 10 2.

P

= − −( )2  Œ˚À˝√√Ó≈¬ 

log

PH Œ¶®À˘¬ı˛ ¸±˝±À˚… Œ˚˜Ú ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±¬Û fl¬¬ı˛± ˝˚˛ ŒÓ¬˜øÚ POH Œ¶®À˘¬ı˛ ¸±˝±À˚…

˝±˝◊E±ø'˘ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ øÚÀ«˙ fl¬¬ı˛± ˝˚˛º PH › POH Œ¶®À˘¬ı˛ ø˜ø˘Ó¬ ˜±Ú 14º ¤ÊÚ… Œ˚ Œfl¬±ÀÚ±

Œ¶®À˘ ˜±ÀÚ¬ı˛ ø¬ıd¬±¬ı˛ 0-14º PH › POH ˜±ÀÚ¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ¸•Ûfl«¬ ’Ô«±» ¤fl¬øÈ¬ ˜±Ú ¬ıøÒ«Ó¬ ˝À˘ ’Ú…øÈ¬¬ı˛

˜±Ú ˝ò±¸ ˝˚˛ ’Ô«±» Î¬◊˝±À¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ˝ò±¸ ¬ı± ¬ı‘øX ‚ÀÈ¬º øÚ•ßø˘ø‡Ó¬ ¸±¬ı˛ÌœÀÓ¬ ‹ ≈˝◊ Œ¶®À˘¬ı˛ ¸•Ûfl«¬

Œ‡±Ú ˝˘º

PH ’•°Ó¬± é¬±¬ı˛fl¬Ó¬± POH

(H+ ¤¬ı˛ Ú¬ı˛˜…±ø˘øÈ¬] (OH– -¬ı˛ Ú¬ı˛˜…±ø˘øÈ¬]

0 1.0 0.00000000000001 14

1 0.1 0.0000000000001 13

2 0.01 0.000000000001 12

3 0.001 0.00000000001 11

4 0.0001 0.0000000001 10

5 0.00001 0.000000001 9

6 0.000001 0.00000001 8

7 0.0000001 0.0000001 7

8 0.00000001 0.000001 6

9 0.000000001 0.00001 5

10 0.0000000001 0.00001 4

11 0.00000000001 0.0001 3

12 0.000000000001 0.001 2

13 0.0000000000001 0.01 1

14 0.00000000000001 1.0 0
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PH ¤¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ ¸—:±¬ı˛ ¬Ûø¬ı˛À√õ∂øé¬ÀÓ¬ ¬ı˘± ˚±˚˛ Œ˚ PH ˙søÈ¬¬ı˛ Î¬◊»¬ÛøM ¬˝˚˛ Ù¬¬ı˛±¸œ ˙s "Pouvoir

hydrogene" ŒÔÀfl¬ ˚±¬ı˛ ’Ô« ˝˘ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ‚±Ó¬ [Hydrogen power)º

(ii) PH ’Ú≈¸±À¬ı˛ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚÒ«±¬ı˛˜ :

¬Û”À¬ı« Î¬◊ø~ø‡Ó¬ ˝À˚˛ÀÂ√ PH ˝˘ ¤fl¬øÈ¬ ¬Ûø¬ı˛˜±¬Ûfl¬ ˚±¬ı˛ ¸±˝±À˚… ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¬Ûø¬ı˛˜±¬Û

fl¬¬ı˛± ˝˚˛º ˜±øÈ¬¬ı˛ PH ¬Ûø¬ı˛˜±À¬Û¬ı˛ ÊÚ… ˜±øÈ¬¬ı˛ Ú˜≈Ú±Àfl¬ ÊÀ˘¬ı˛ ¸Àe· ø˜ø|Ó¬ fl¬À¬ı˛ √õ∂˘•§Ú [Suspension)

fl¬¬ı˛ÀÓ¬ ˝˚˛º ˜±øÈ¬¬ı˛ ¤˝◊ √õ∂˘•§ÀÚ¬ı˛ PH Œfl¬˝◊ ˜±øÈ¬¬ı˛ PH ¬ı˘± ˝˚˛º √õ∂fl‘¬Ó¬¬ÛÀé¬ ˜±øÈ¬¬ı˛ ^¬ıÀÌ¬ı˛ PH ˜±øÈ¬¬ı˛

PH ŒÔÀfl¬ øˆ¬iß ˝˚˛º fl¬±¬ı˛Ì ˜±øÈ¬ÀÓ¬ Œ˚ ’±˚˛Ú·≈ø˘ ˜≈q¡ ’¬ıàÔ±˚˛ Ô±Àfl¬ ˜±øÈ¬¬ı˛ ^¬ıÀÌ› Œ¸·≈ø˘˝◊√√ ¬Û±›˚˛±

˚±˚˛º øfl¡z≈¬ ’øÒÀ˙±ø¯∏Ó¬ ’±˚˛ÚÀfl¡ ˜±øÈ¬ ŒÔÀfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛± ¸y¬¬ı Ú˚˛ ¬ıÀ˘˝◊√√ ˜±øÈ¬¬ı˛ ^¬ıÀÚ› Ó¬±¬ı˛± ‰¬À˘

’±À¸Ó¬ ¬Û±À¬ı˛ Ú±º ¤˝◊ ÊÚ… ˜±øÈ¬¬ı˛ PH ’•°Ó¬± øÚÀ«˙ fl¬¬ı˛À˘› ˜±øÈ¬¬ı˛ ^¬ıÌ ’•° Ú±› ˝ÀÓ¬ ¬Û±À¬ı˛º

˚ø ’•° ˝˚˛ Ó¬±˝À˘ ¬ı≈Á¬ÀÓ¬ ˝À¬ı ˜≈q¡ ’¬ıàÔ±˚˛ Œfl¬±ÀÚ± ’•° ’±ÀÂ√ ˚±¬ı˛ ŒÔÀfl¬ H+ ¬Û±›˚˛± ˚±À2Âº

’Ú…Ô±˚˛ ˜±øÈ¬¬ı˛ ¸Àe· ’øÒÀ˙±ø¯∏Ó¬ H+ ˚≈q¡ Ô±fl¬±¬ı˛ ÊÚ… ˜±øÈ¬¬ı˛ PH ’•°Q øÚÀ«˙ fl¬¬ı˛À˘› ˜±øÈ¬¬ı˛ ^¬ıÀÌ

Ó¬±¬ı˛ √õ∂ˆ¬±¬ı ¬ÛÎ¬ˇÀ¬ı Ú±º ˜±øÈ¬¬ı˛ PH øÚÒ«±ø¬ı˛Ó¬ ˝À˘ Ó¬±¬ı˛ øˆ¬øMÀÓ¬ ˜±øÈ¬¬ı˛ ¬ı˛±¸±øÚfl¬ ø¬ıøflË¡˚˛± øÚÒ«±ø¬ı˛Ó¬ ˝˚˛º

PH ˚ø 7 ˝˚˛ Ó¬±˝À˘ ˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ ¬ıÀ˘ ø¬ıÀ¬ıø‰¬Ó¬ ˝À¬ıº PH ˚ø 7 ’À¬Ûé¬± Œ¬ı˙œ ˝˚˛

Ó¬±˝À˘ ˝◊˝±¬ı˛ ø¬ıøflË¡˚˛± é¬±¬ı˛fl¬œ˚˛ ¤¬ı— 7 ’À¬Ûé¬± fl¬˜ ˝À˘ ’•°√õ∂fl‘¬øÓ¬¬ı˛, PH ¤¬ı˛ ’±¬ı˛› Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛

’•°¬ ı± é¬±¬ı˛fl¬œ˚˛ ø¬ıøflË¡˚˛±Àfl¬ ’±¬ı˛› fl¬À˚˛fl¬øÈ¬ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛º

ø¬ıøflË¡˚˛± ñ PH ¤¬ı˛ ˜±Ú

(very strongly acid) ’øÓ¬ Ó¬œ¬ıË ’•° 3.6-4.0

(Strongly acid) Ó¬œ¬ıË ’•° 4.0–5.0

(Medium acid) ˜‘≈ ’•° 5.0–6.0

(Slightly acid) ¶§ä ’•° 6.0–7.0

(Neutral) øÚ¬ı˛À¬Ûé¬ 7.0

(Slightly Alkaline) ¶§ä é¬±¬ı˛ 7.0–8.0

(Medium Alkaline) ˜‘≈ é¬±¬ı˛ 8.0–9.0

(Strongly Alkaline) Ó¬œ¬ıË é¬±¬ı˛ 9.0–10.0

(Very Strongly Alkaline) ’øÓ¬ Ó¬œ¬ıË é¬±¬ı˛ 10.0–11.0
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(iii) ˜‘øMfl¬±¬ı˛ PH ¤¬ı˛ øÚ˚˛Lafl¬ : Determinants of Soil PH)

˜±øÈ¬¬ı˛ PH øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˝◊˝±¬ı˛ Œ√õ∂±Ù¬±˝◊˘ ·Í¬Ú ¬√õ∂øflË¡˚˛±¬ı˛ Î¬◊¬Û¬ı˛º ¤˝◊ ÊÚ… ˜‘øMfl¬±¬ı˛ ¸‘ø©Ü¬ı˛ ø¬ıøˆ¬iß øÚ˚˛Lafl¬

˚Ô± Ê˘¬ı±˚˛≈, ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ, ˆ”¬ø˜¬ı˛ √õ∂fl‘¬øÓ¬, ˜”˘ ø˙˘±‡`¬, ¸˜˚˛ √õ∂ˆ‘¬øÓ¬ PH ¤¬ı˛ Î¬◊¬Û¬ı˛ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛

fl¬À¬ı˛º Ó¬±Â√±Î¬ˇ± fl‘¬ø¯∏fl¬±˚«, ¸±¬ı˛ √õ∂À˚˛±·, √õ∂ˆ‘¬øÓ¬› PH Œfl¬ øÚ˚˛LaÚ fl¬À¬ı˛º

(a) Ê˘¬ı±˚˛≈ : PH ¤¬ı˛ øÚ˚˛Lafl¬·≈ø˘¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·… ˝˘ Ê˘¬ı±˚˛≈º Ê˘¬ı±˚˛≈¬ı˛ Î¬◊¬ÛÀ¬ı˛

¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± √õ∂ˆ‘¬øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ¬ıÀ˘ PH › Î¬◊˝±¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º flË¡±ôL√œ˚˛ ¤ Ú±øÓ¬˙œÀÓ¬±¯Æ∏

’±^« Ê˘¬ı±˚˛≈ ’=À˘ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ √õ∂±‰≈¬˚« Œ˝Ó≈¬ ˜±øÈ¬¬ı˛ é¬±¬ı˛fl¬·≈ø˘ ¸˝ÀÊ˝◊ ŒÒÃÓ¬ ¬ı± ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛±˚˛

’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ ¸˝ÀÊ˝◊ ’•° ˝À˚˛ ¬ÛÀÎ¬ˇ ’Ô«±» PH ˝ò±¸ ¬Û±˚˛º Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Î¬◊¬Û’±^« Ê˘¬ı±˚˛≈

’=À˘ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Œ¸¬ı˛”¬Û Œ¬ı˙œ Ú˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ Œ¬ı˙œ¬ı˛ ˆ¬±· é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ¤…±˘≈øˆ¬À˚˛˙±Ú

√õ∂øflË¡˚˛±˚˛ ŒÒÃÓ¬ ˝˚˛ Ú±º ¤ÊÚ… ˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛± √õ∂±˚˛ øÚ¬ı˛À¬Ûé¬ √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º ’Ú…øÀfl¬ ˙≈©® ˜¬ı˛≈ ’=À˘

¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’ˆ¬±À¬ı ˜±øÈ¬¬ı˛ é¬±¬ı˛fl¬·≈ø˘ ’±ÀÃ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ Ú±º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ PH ’ÀÚfl¬ Œ¬ı˙œ

˝˚˛, ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± é¬±¬ı˛fl¬œ˚˛ ˝˚˛º

(b) ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ : ¬¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì… ’=À˘¬ı˛ ¬ı‘é¬ ¸˜”˝ ’•° ¬Ûø¬ı˛À¬ıÀ˙ Êiú±˚˛ ¬ıÀ˘ ¤√√õ∂fl¬±¬ı˛

Î¬◊øæÀ¬ı˛ ø¬ıøˆ¬iß ’—À˙ ’…±ø¸Î¬ Œ˚Ã· Œ¬ı˙œ Ô±Àfl¬º ¤˝◊ ¸˜d¬ ¬ı‘Àé¬¬ı˛ ø¬ıøˆ¬iß ’—˙ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡

˝À˘ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ’…±ø¸Î¬ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ˝ò±¸ ¬Û±˚˛º Ó¬±Â√±Î¬ˇ± ’±^«

Ê˘¬ı±˚˛≈¬ı˛ ÊÚ…› é¬±¬ı˛fl¬œ˚˛ ¬Û±Ô« ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ’•°Ó¬± ¬ı‘øX ¬Û±˚˛º ¶§ˆ¬±¬ıÓ¬˝◊ ˜±øÈ¬¬ı˛ PH

˝ò±À¸¬ı˛ ÊÚ… ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ› ’ÀÚfl¬È¬± ±˚˛œº Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ¬ı»¸¬ı˛±ÀôL√ Ó‘¬ÀÌ¬ı˛ ¬Û±Ó¬±,

˜”˘ √õ∂ˆ‘¬øÓ¬ ¬ı…±À"ø¬ı˛˚˛±¬ı˛ ¬Z±¬ı˛± ˆ¬±˘ˆ¬±À¬ı ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛ Œ˚ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛ Ó¬±˝±ÀÓ¬ é¬±¬ı˛Àfl¬¬ı˛ ¬Ûø¬ı˛˜±Ú

Œ¬ı˙œ Ô±Àfl¬º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ Œ¬ÛÃÌÀ¬ÛÃøÚfl¡ ˆ¬±À¬ı ˜±øÈ¬¬ı˛ é¬±¬ı˛fl¬ ¬ı‘øX ¬Û±˚˛ ¬ıÀ˘ PH ˜±Á¬±ø¬ı˛ ’¬ıàÔ±˚˛

Ô±Àfl¬º flË¡±ôL√œ˚˛ ’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ Î¬◊øæÀ¬ı˛ Œ˝±—˙ ’…±ø¸Î¬ fl¬•Û±Î¬◊`¬ ’ÀÚfl¬ fl¬˜ Ô±Àfl¬ ¬ıÀ˘

Î¬◊˝±À¬ı˛ Œ˝±—˙ ¬ÛÀ‰¬ ø·À˚˛ Œ˚ ø˝Î¬◊˜±¸ Î¬◊»¬Ûiß ˝˚˛ Ó¬±ÀÓ¬ é¬±¬ı˛Àfl¬¬ı˛ ¬Ûø¬ı˛˜±Ì Ó‘¬Ìˆ”¬ø˜¬ı˛ ’=À˘¬ı˛ Ú…±˚˛

Œ¬ı˙œ Ú± ˝À˘› Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı Œ¬ı˙œ ˝˚˛º ¤ÊÚ… ˜±øÈ¬¬ı˛ PH Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^« Ê˘¬ı±˚˛≈ ¬ı± ∆Ó¬·±

’=À˘¬ı˛ Ú…±˚˛ flË¡±ôL√œ˚˛ ’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ fl¬˜ ˝˚˛ Ú± ’Ô«±» ’•°Ó¬± Ó¬Ó¬ Œ¬ı˙œ ˝˚˛ Ú±º

(c) ˆ”¬-√õ∂fl‘¬øÓ¬ : ˆ”¬-√õ∂fl‘¬øÓ¬ ø¬ıÀ˙¯∏ fl¬À¬ı˛ ˆ”¬ø˜¬ı˛ Ï¬±˘ PH Œfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ¤fl¬˝◊ Ê˘¬ı±˚˛≈ ’=À˘¬ı˛

¤fl¬˝◊ àÔ±ÀÚ ˆ”¬ø˜Ï¬±À˘¬ı˛ ¬Û±Ô«Àfl¬…¬ı˛ ÊÀÚ… PH ¤¬ı˛› Ó¬±¬ı˛Ó¬˜… ˝˚˛º ˆ”¬ø˜ Ï¬±˘ Œ¬ı˙œ ˝À˘ ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛

øÀ˚˛ ^≈Ó¬ Ê˘ øÚ©®±ø˙Ó¬ ˝˚˛ ¬ıÀ˘ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± Œ¸¬ı˛”¬Û fl¬±˚«fl¬¬ı˛œ ˝˚˛ Ú±º ¤ÊÚ… Ï¬±À˘¬ı˛

Ÿ¬Ê≈À¬ı˛‡± ¬ı± Î¬◊M¬ı˛Ì ’—À˙ ˜±øÈ¬¬ı˛ PH ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œ ˝˚˛º øfl¬ôL≈√ øÚÀ‰¬¬ı˛ ’¬ıÓ¬˘ Ï¬±À˘ ¬ı± Î¬◊¬ÛÓ¬…fl¬±˚˛

ˆ”¬ø˜¬ı˛ Ï¬±˘ fl¬˜ ˝˚˛ ¬ıÀ˘ Ê˘ ¸˝ÀÊ˝◊ øÚ©®±ø˙Ó¬ ˝˚˛ Ú± ¬ıÀ˘ ¤…±˘≈øˆ¬À˚˛˙±Ú √õ∂øflË¡˚˛± Œ¬ı˙œ fl¬À¬ı˛ fl¬±˚«fl¬¬ı˛

˝˚˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ PH fl¬˜ ˝˚˛º
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(d) ¸±¬ı˛ √õ∂À˚˛±· : ¸±À¬ı˛¬ı˛ √õ∂fl‘¬øÓ¬› PH Œfl¬ øÚ˚˛LaÌ fl¬À¬ı˛º ˜±øÈ¬¬ı˛ ¸±˘Ù¬±¬ı˛ › Ú±˝◊À∏C±ÀÊÚ ¸±¬ı˛

√õ∂À˚˛±· fl¬¬ı˛À˘ ˜±øÈ¬¬ı˛ PH ˝ò±¸ Œ¬ÛÀÓ¬ Œ‡± ˚±˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ fl¬À˚˛fl¬ ¬ı»¸À¬ı˛¬ı˛ ˜ÀÒ… ˙À¸…¬ı˛ Ù¬˘Ú

·≈¬ı˛≈Q¬Û”Ì«ˆ¬±À¬ı ˝ò±¸ ¬Û±˚˛º ˜±øÈ¬ÀÓ¬ ‰≈¬Ú √õ∂À˚˛±· fl¬¬ı˛À˘ ˜±øÈ¬¬ı˛ PH ¬ı‘øX ¬Û±˚˛º ’•° ˜±øÈ¬Àfl¬ ¤ÊÚ… ‰≈¬Ú

√õ∂À˚˛±À· Œ˙±ÒÚ fl¬¬ı˛± ˝˚˛º ˜±øÈ¬ÀÓ¬ ’Ó¬…øÒfl¬ Œ¸±øÎ¬˚˛±˜ Ô±fl¬À˘ ˜±øÈ¬¬ı˛ PH ’Ó¬…øÒfl¡ Œ¬ı˙œ ˝√√˚˛º ¤¬ı˛”¬ÛÀé¬ÀS

˜±øÈ¬ÀÓ¬ õ∂À˚˛±Ê√Ú ˜Ó¬ øÊ√¬Û¸˜ õ∂À˚˛±· fl¡¬ı˛À˘ ˜±øÈ¬¬ı˛ PH ˝√}√√±¸ ¬Û±˚˛º Ó¬±Â√±Î¬ˇ± ’Ó¬…øÒfl¬ é¬±¬ı˛˚≈q¡ ˜±øÈ¬ÀÓ¬

¸±˘Ù¬±¬ı˛ √õ∂À˚˛±· fl¬¬ı˛À˘› ˜±øÈ¬¬ı˛ PH ˝ò±¸ ¬Û±˚˛º fl¬±¬ı˛Ì Êœ¬ı±Ì≈ ¸±˘Ù¬±¬ı˛Àfl¬ Ê±ø¬ı˛Ó¬ fl¬À¬ı˛ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬

’…±ø¸Î¬ Î¬◊»¬Ûiß fl¬À¬ı˛º

(e) fl¬±¬ı«Ú-Î¬±˝◊ ’'±˝◊ÀÎ¬¬ı˛ √õ∂ˆ¬±¬ı : ˜±øÈ¬ÀÓ¬ fl¬±¬ı«Ú Î¬±˝◊ ’'±˝◊ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ÊÚ…

Ó¬±¬ı˛Ó¬˜… PH ˝˚˛º Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ∆Ê¬ı±—˙ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ fl¬±¬ı«Ú Î¬±˝◊ ’'±˝◊Î¬ Î¬◊»¬Ûiß ˝˚˛º Î¬◊»¬Ûiß fl¬±¬ı«Ú

Î¬±˝◊ ’'±˝◊Î¬ ÊÀ˘ ø˜ø|Ó¬ ˝À˚˛ fl¬±¬ı«øÚfl¬ ’…±ø¸Î¬ ¸‘ø©Ü ˝˚˛º fl¬±¬ı«øÚfl¡¬ ’…±ø¸Î¬ ¸øflË¡˚˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú

(Active hydrogen ion) ¸‘ø©Ü¬ı˛ ˜±Ò…À˜ PH ¤¬ı˛ ˜±S±Àfl¬ ˝ò±¸ fl¬À¬ı˛º fl¬±¬ı˛Ì ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬

˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇQ ¬ı‘øX ¬Û±˚˛º ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú ’Ú…±Ú… fl¬…±È¬±˚˛ÚÀfl¬ ’¬Û¸±ø¬ı˛Ó¬ fl¬¬ı˛±˚˛ ˜±øÈ¬¬ı˛

’•°Ó¬± ’±¬ı˛› ¬ı‘øX Œ¬ÛÀÓ¬ Ô±Àfl¬º

(f) é¬±¬ı˛Àfl¬¬ı˛ ’¬Û¸±¬ı˛Ì : (Removal of bases) ˜±øÈ¬ ŒÔÀfl¬ flË¡˜±·Ó¬ é¬±¬ı˛fl¬·≈ø˘ (Bases)

’¬Û¸±ø¬ı˛Ó¬ ˝À˘› ˜±øÈ¬¬ı˛ PH flË¡˜±·Ó¬ ˝ò±¸ Œ¬ÛÀÓ¬ Ô±Àfl¬º ˚Ô±flË¡À˜ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÊ±¬ı˛Ú, Ú±˝◊ø∏CøÙ¬Àfl¬˙Ú

¤¬ı— ¸±˘Ù¬±¬ı˛ ’ø'ÀÎ¬˙±Ú √õ∂øflË¡˚˛±¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß ∆Ê¬ı › ’ÕÊ¬ı ’…±ø¸Î¬, Ú±˝◊ø∏Cfl¬ ’…±ø¸Î¬ ›

¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ ˜±øÈ¬¬ı˛ PH Àfl¬ ˝ò±¸ fl¬¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

(iv) ˜‘øMfl¬±¬ı˛ PH  ¤¬ı˛ ·≈¬ı˛≈Q : (Importance of Soil PH] ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ˜ÀÒ…¬

PH  ø¬ıøˆ¬iß øfl¬ ŒÔÀfl¬ ·≈¬ı˛≈Q¬Û”Ì«º ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛± ˙øq¡ ø¬ıøˆ¬iß øfl¬ ŒÔÀfl¬ PH ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü ’ÀÚfl¬±—À˙ PH ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º Î¬◊øæÀ¬ı˛ ø¬ıøˆ¬iß ¬Û≈ø©Ü Œ˜Ã˘ ¢∂˝Ì ¬ı± ˝◊˝±À¬ı˛ √õ∂±¬Û…Ó¬±

PH ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º Ó¬±Â√±Î¬ˇ± ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì, ¬ı…±À"ø¬ı˛˚˛±¬ı˛ fl¬˜«é¬˜Ó¬± √õ∂ˆ‘¬øÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛› PH

¤¬ı˛ √õ∂ˆ¬±¬ı ’¬Ûø¬ı˛¸œ˜º

(a) ·±ÀÂ√¬ı˛ ‡±… ¢∂˝ÌÀ˚±·…Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ˜±øÈ¬¬ı˛ PH ¤¬ı˛ √õ∂ˆ¬±¬ı : (Nutritional and Impression

of Soil PH ]

·±ÀÂ√¬ı˛ ‡±… ¢∂˝ÌÀ˚±·…Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ˜±øÈ¬¬ı˛ PH ¤¬ı˛ √õ∂ˆ¬±¬ı ’¬Ûø¬ı˛¸œ˜ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’Ô«±»

’•°œ˚˛, é¬±¬ı˛fl¬œ˚˛ ¤¬ı— øÚ¬ı˛À¬Ûé¬ ŒÔÀfl¬ ·±ÀÂ√¬ı˛ ‡±… ¢∂˝ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ ·≈¬ı˛≈Q¬Û”Ì« √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º ˜±øÈ¬¬ı˛

PH ·±ÀÂ√¬ı˛ ‡±… ¢∂˝À˚±·…Ó¬± √õ∂Ò±ÚÓ¬: ≈˝◊ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º (1) √õ∂Ó¬…é¬ˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ ˝±˝◊ÀE±ÀÊÚ

’±˚˛ÀÚ¬ı˛ √õ∂ˆ¬±À¬ı¬ı˛ ˜±Ò…À˜ (2) ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ ¢∂˝ÌÀ˚±·… ‡±… Î¬◊¬ÛøàÔøÓ¬¬ı˛ ˜±Ò…À˜ ¤¬ı— Toxic
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’±˚˛ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ ˜±Ò…À˜ ˜±øÈ¬¬ı˛ PH ’±¬ı˝ø¬ıfl¬±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊æ”Ó¬ ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ‡±… Î¬◊»¬Û±ÚÀfl¬

øÚ˚˛LaÚ fl¬À¬ı˛º Ó¬±Â√±Î¬ˇ±, ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ‡±… ¬ıd≈¬¬ı˛ ^¬ıÌÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ¤˜Úøfl¬

ø¬ıøÚ˜˚˛À˚±·… ÒÚ±Rfl¬ ’±˚˛ÀÚ¬ı˛ [fl¬…±È¬˚˛Ú] ¸=˚˛Àfl¬› øÚ˚˛LaÌ fl¬À¬ı˛º ¸≈Ó¬¬ı˛±— PH Ê±Ú± Ô±fl¬À˘ ˜±øÈ¬ÀÓ¬

·±ÀÂ√¬ı˛Œfl¬±Ú ø¬ıÀ˙¯∏ ‡±À…¬ı˛ ’ˆ¬±¬ı ’±ÀÂ√ ¬ı± ‚È¬ÀÓ¬ ¬Û±À¬ı˛ Ó¬± ¸˝ÀÊ˝◊ ¬ı˘± ˚±˚˛º ˜±øÈ¬ÀÓ¬ Î¬◊¬ÛøàÔÓ¬

·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ¬^¬ıÌ ˜±øÈ¬¬ı˛ PH ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ·±Â√ ˜±øÈ¬ ŒÔÀfl¬ ^¬ıÀÚ¬ı˛ ˜±Ò…À˜˝◊ √õ∂À˚˛±ÊÚœ˚˛

‡±… ¢∂˝Ì fl¬À¬ı˛º ¸≈Ó¬¬ı˛±—, ·±ÀÂ√¬ı˛ ‡±… ^¬ıœˆ”¬Ó¬ Ú± ˝À˘ ·±Â√ Ó¬± ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß

‡±À…¬ı˛ ^¬ıÌ PH ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º

·±Â√ ˜±øÈ¬ ŒÔÀfl¬ ø¬ıøˆ¬iß ‡±… Œ¸¬ı˛”¬Ûˆ¬±À¬ı ¬¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ˚ø ˜±øÈ¬¬ı˛ PH 5 ŒÔÀfl¬ ¬ı‘øX

Œ¬ÛÀ˚˛ 7.5 ’Ô¬ı± 8.0 ˝˚˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬ÛñŒ˘Ã˝, ˜…±e·±øÚÊ ¤¬ı— øÊefl¬ Î¬◊¬Ûø¬ı˛Î¬◊q¡ PH -¤¬^¬ıœˆ”¬Ó¬

˝˚˛ Ú± ¬ıÀ˘ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ¢∂˝ÌÀ˚±·… ˝˚˛ Ú±º øfl¬ôL≈√ ˜ø˘¬ıøÎ¬Ú±˜ Î¬◊q¡ PH -¤ ^¬ıœˆ”¬Ó¬ ˝˚˛ ¬ıÀ˘ Œ¬ı˙œ

fl¬À¬ı˛ ·±Â√ Ó¬± ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

é¬±¬ı˛œ˚˛ PH -¤ ’Ô«±» OH– ¤¬ı˛ √õ∂±Ò±Ú… Ô±fl¬À˘ ’…±˘≈ø˜øÚ˚˛±˜ 

e

, Œ˘Ã˝ 

e

, ¤¬ı—

˜…±e·±ÚœÊ 

e

˝±˝◊EflË¡±˝◊Î¬ ¤ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ ¤¬ı— ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬ Ú±º ˜±øÈ¬¬ı˛

PH 5 ŒÔÀfl¬ ¬ı‘øX Œ¬ÛÀ˚˛ 7 øfl¬—¬ı± 7.5 ˝À˘ Œ˘Ã˝, ˜…±e·±ÚœÊ › øÊefl¬ ¤¬ı˛ √õ∂±¬Û…Ó¬± fl¬˜ÀÓ¬ Ô±Àfl¬º
˜±øÈ¬¬ı˛ PH 5 ŒÔÀfl¬ 5.5 ¤¬ı˛ fl¬˜ ˝À˘ Î¬◊¬Ûø¬ı˛Î¬◊q¡ ‡±…À˜Ã˘ Œ¬ı˙œ ˜±S±˚˛ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ø¬ı¯∏¬ı» fl¬±Ê

fl¬¬ı˛±˚˛ ·±ÀÂ√¬ı˛ ¬ı‘øX ˆ¬œ¯∏Ìˆ¬±À¬ı é¬øÓ¬¢∂d¬ ˝˚˛º fl¬…±˘ø¸˚˛±˜ ¸±˘ÀÙ¬È¬ Â√±Î¬ˇ± Œ¬ı˙œ¬ı˛ ˆ¬±· Ú±˝◊À∏C±ÀÊÚ ›

¸±˘Ù¬±¬ı˛ Œ˚Ã· Œ˚ Œfl¬±Ú› PH ˜±S±˚˛ ^¬ıœˆ”¬Ó¬ ˝˚˛º Ù¬À˘ ¤˝◊ ¸˜d¬ Œ˚Ã··≈ø˘ ˜±øÈ¬¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛

˜±øÈ¬ ŒÔÀfl¬ øÚ:À˙ø¯∏Ó¬ ˝À˚˛ ·±ÀÂ√¬ı˛ ‡±À…¬ı˛ ‚±È¬øÓ¬ ‚È¬±˚˛º ¤˝◊ ¸˜d¬ ‡±… Î¬◊¬Û±±Ú·≈ø˘ √õ∂Ò±ÚÓ¬ ˜±øÈ¬ÀÓ¬

¸—˚≈q¡ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ Ù¬À˘ ¸‘ø©Ü ˝˚˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¤˝◊¬ı˛”¬Û ¬Û‰¬Ú

^≈Ó¬ ˝˚˛ ˚ø ˜±øÈ¬¬ı˛ PH ¤¬ı˛ ˜±S± 6 ŒÔÀfl¬ 8 ¤¬ı˛ ˜ÀÒ… ˝˚˛º ¤ÊÚ… ¤˝◊¬ı˛”¬Û PH ˜±S±˚˛ Ú±˝◊À∏C±ÀÊÚ

› ¸±˘Ù¬±¬ı˛ Œ˚ÃÀ·¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º

˜±øÈ¬¬ı˛ Ù¬¸Ù¬¬ı˛±¸ Œ˚Ã··≈ø˘¬ı˛ ^¬ıÌœ˚˛Ó¬± ¸±Ò±¬ı˛ÌÓ¬ fl¬˜º øfl¬ôL≈√ ˜±øÈ¬¬ı˛ PH 6.5 ŒÔÀfl¬ 7.5 ¤¬ı˛ ˜ÀÒ…

˝À˘ ¤˝◊ ¸˜d¬ Œ˚Ã··≈ø˘¬ı˛ ^±¬ı…Ó¬± Œ¬ıÀÎ¬ˇ ˚±˚˛º Œ˘Ã˝ ¤¬ı— ’…±˘≈ø˜øÚ˚˛±˜ Ù¬¸ÀÙ¬È¬ Œ˚Ã· fl¬˜ PH

˜±S±˚˛ ’Ò:øé¬5 ˝˚˛º øfl¬ôL≈√ fl¬…±˘ø¸˚˛±˜ Ù¬¸ÀÙ¬È¬ ’øÒfl¬ PH ˜±S±˚˛ ’Ò:øé¬5 ˝˚˛º ˜±øÈ¬¬ı˛ PH  8.5

Œ¬ı˙œ ˝À˘ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ^±¬ı…Ó¬± ¬ı‘øX ¬Û±˚˛º

¬ÛÈ¬±ø¸˚˛±˜ Œ˚ Œfl¬±ÀÚ› PH ˜±S±˚˛ ’øÒfl¬ ^¬ıÚœ˚˛ ˝˚˛º ¤À¬ı˛ ˜ÀÒ… øfl¬Â√≈ ¬ÛÈ¬±ø˙˚˛±˜ ’±˚˛Ú

ø¬ıøÚ˜˚˛À˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬ ¤¬ı— fl¬Ó¬fl¬·≈ø˘ ’ø¬ıøÚ˜˚˛ Œ˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬º ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ˜±øÈ¬¬ı˛

’•°Q Œ¬ı˙œ ˝À˘ ˜±øÈ¬¬ı˛ Œ˜±È¬ ¬ÛÈ¬±ø˙˚˛±À˜¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬À˜ ˚±˚˛ ¤¬ı— Œ¸˝◊ ¸Àe· ^±¬ı…Ó¬± ˝ò±¸ ¬Û±˚˛º
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Œ˘Ã˝, ˜…±e·±ÚœÊ, Ó¬±•⁄ ¤¬ı— d¬± √õ∂ˆ‘¬øÓ¬ Œ˚Ã··≈ø˘¬ı˛ ^¬ıÌœ˚˛Ó¬± ’øÒfl¬ PH ˜±S±˚˛ ˝ò±¸ ¬Û±˚˛º

˚±¬ı˛ Ù¬À˘˝◊ Î¬◊˝±À¬ı˛ ^±¬ı…Ó¬± fl¬À˜ ’±À¸º ¤ÊÚ… ’øÒfl¬ PH ˜±S±˚˛ ’Ô«±» é¬±¬ı˛fl¡œ˚˛ ˜±øÈ¬ÀÓ¬˝◊√√ ¤˝◊√√ ¬¸˜d¬

‡±√…·≈ø˘¬ı˛ ˚ÀÔ©Ü ’ˆ¬±¬ı Œ√‡± ˚±˚˛º Œ˘Ã˝√√ Œ˚ÃÀ·¬ı˛ ^±¬ı…Ó¬± fl¡˜ PH ˜±S±˚˛ ¬ı‘øX ¬Û±˚˛º ’Ú…±Ú…

Î¬◊¬Û±±Ú·≈ø˘ fl¬˜ PH ˜±S±˚˛ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ Î¬◊˝±À¬ı˛ ‚±È¬øÓ¬

Œ‡± ˚±˚˛º Œ¬ı±¬ı˛Ú ’øÓ¬ø¬ı˛q¡ fl¬˜ PH ˜±S±˚˛ Œ¬ı˙œ fl¬À¬ı˛ ^¬ıœˆ”¬Ó¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬ ŒÔÀfl¬ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛

’¬Û¸±ø¬ı˛Ó¬ ˝˚˛º øfl¬ôL≈√ ’øÒfl¬ PH ˜±S±˚˛ ˝◊˝± Œ¸˝◊¬ı˛”¬Û ^¬ıœˆ”¬Ó¬ ˝˚˛ Ú± ¬ıÀ˘ é¬±¬ı˛fl¬œ˚˛ ˜±øÈ¬ÀÓ¬ Œ¬ı±¬ı˛ÀÌ¬ı˛

¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±Àfl¬º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ ’±À˘±‰¬Ú± ŒÔÀfl¬ ˝◊˝±˝◊ √õ∂Ó¬œ˚˛˜±Ú ˝˚˛ Œ˚, ˜±øÈ¬¬ı˛ PH ¬ı± Ó¬±¬ı˛ fl¬±Â√±fl¬±øÂ√ ˝À˘ ’Ô«±»

˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ ˝À˘ ˜±øÈ¬ÀÓ¬ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Î¬◊øæ ‡±À…¬ı˛ ^±¬ı…Ó¬± ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ˝˚˛º ˜±øÈ¬¬ı˛

PH ˚ø 6.5 ŒÔÀfl¬ 7.5 ˝˚˛ ¤¬ı˛ ˜ÀÒ… ˝˚˛ Ó¬±˝À˘ ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ‡±À…¬ı˛ ¢∂˝ÌÀ˚±·…Ó¬± ¸¬ı«±À¬Ûé¬±

¸ÀôL√±¯∏ÊÚfl¬ ˝˚˛º ˜±øÈ¬¬ı˛ PH 7 ¤¬ı˛ fl¬˜ ˝À˘ ¬ı≈Á¬ÀÓ¬ ˝À¬ı ’øÒÀ˙±ø¯∏Ó¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú 

H
+e j

 ’±ÀÂ√

¤¬ı— ’Ú…±Ú… fl¬…±È¬±˚˛ÀÚ¬ı˛ ø¬ıøÚ˜À˚˛ ’øÒÀ˙±¯∏Ì ¸y¬ı ˝À˚˛ÀÂ√º ’Ô«±» ˜±øÈ¬ÀÓ¬ ¸‘ø©Üfl¬±¬ı˛œ fl¬…±È¬±˚˛ÀÚ¬ı˛ ‚±È¬øÓ¬

˝À˚˛ÀÂ√º ’•° ˜±øÈ¬ÀÓ¬ ˝±˝◊ÀE±ÀÊÚ 

H
+e j

 ’±˚˛ÀÚ¬ı˛ ¸Àe· ø¬ıøÚ˜˚˛ fl¬À¬ı˛ ¤…±˘≈ø˜øÚ˚˛±˜ ˜‘øMfl¬± fl¬Ì±¬ı˛

˘…±øÈ¬¸ ŒÔÀfl¬ Œ¬ıø¬ı˛À˚˛ ’±¸ÀÓ¬  ¬Û±À¬ı˛ ¤¬ı— ¤¬ı˛ ‚ÚQ Œ¬ı˙œ ˝À˘ ·±ÀÂ√¬ı˛ Î¬◊¬Û¬ı˛ ø¬ı¯∏¬ı» fl¬±Ê fl¬¬ı˛ÀÓ¬

¬Û±À¬ı˛º ¤fl¬˝◊ ¬ÛXøÓ¬ Î¬◊æ”Ó¬ ’ä ¬Ûø¬ı˛˜±Ì ŒÙ¬ø¬ı˛fl¬ › ŒÙ¬¬ı˛±¸ fl¬•Û±Î¬◊`¬ ¤¬ı— ˜…±e·±ÚœÊ ·±ÀÂ√¬ı˛ ’Ú≈‡±À…¬ı˛

’ˆ¬±¬ı Œ˜È¬±ÀÓ¬ ¬Û±À¬ı˛º ’øÒfl¬˜±S±˚˛ ¤¬ı˛±› ø¬ı¯∏¬ı» fl¬±Ê fl¬À¬ı˛º é¬±¬ı˛œ˚˛ ø¬ıøflË¡˚˛±˚˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±±Ú·≈ø˘

˝±˝◊E'±˝◊ÀÎ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ ¤¬ı— ·±ÀÂ√¬ı˛ ¬¸Àe·  ¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬Ú±º

(b) ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ ÒÀ˜«¬ı˛ Î¬◊¬Û¬ı˛ PH ¤¬ı˛ √õ∂ˆ¬±¬ı : ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ Ò˜«› PH ¬Z±¬ı˛± √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛º ˜±øÈ¬¬ı˛

PH ˚ø 8.5 Œ¬ı˙œ ˝˚˛ Ó¬±˝À˘ ˜±øÈ¬ÀÓ¬ Œ¸±øÎ¬˚˛±˜ ’±˚˛ÀÚ¬ı˛ ’±øÒfl¬… ‚ÀÈ¬ ¤¬ı— ¤¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬¬ı˛

fl¬˘À˚˛Î¬ fl¬øÌfl¬±·≈ø˘ ø¬ıøù≠©Ü ˝À˚˛ ¬ÛÀÎ¬ˇº fl¬˘À˚˛Î¬ fl¬Ì±·≈ø˘ ¤¬ı˛”¬Ûˆ¬±À¬ı ø¬ıøù≠©Ü ˝À˘ ˜±øÈ¬¬ı˛ ·Í¬Ú ø¬ıÚ©Ü

˝˚˛º ø¬ıøù≠©Ü fl¬˘À˚˛Î¬ fl¬Ì±·≈ø˘ é≈¬^ ˜‘øMfl¬± ¬ı˛KÒ™·≈ø˘Àfl¬ ¬Û”¬ı˛Ì fl¬¬ı˛±¬ı˛ ÊÚ… ˜±øÈ¬¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı˝≈·≈Ì

˝ò±¸ ¬Û±˚˛º Ù¬À˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… Ê˘ › ¬ı±˚˛≈¬ı˛ √õ∂À¬ı˙ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬ı…˝Ó¬ ˝˚˛º ¬ı±˚˛≈¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬ÀÓ¬

’ø'ÀÊÚ › ’Ú…±Ú… ·…±À¸¬ı˛ ’ˆ¬±¬ı ‚ÀÈ¬ ¬ıÀ˘ ·±Â√ ¸≈á≈¬ˆ¬±À¬ı Œ¬ıÀÎ¬ˇ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛ Ú±º

(c) ˜±øÈ¬¬ı˛ Êœ¬ı±Ì≈¬ı˛ Î¬◊¬Û¬ı˛ PH ¤¬ı˛ √õ∂ˆ¬±¬ı : ˜±øÈ¬¬ı˛ Êœ¬ı±Ì≈¬ı˛ (Micro organisms) fl¬˜«é¬˜Ó¬± PH

¤¬ı˛ ¬Z±¬ı˛± √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛º ¸±Ò±¬ı˛ÌÓ¬ˆ¬±À¬ı ¬ı…±À"ø¬ı˛˚˛±, ¤…±"øÈ¬ÀÚ±˜±˝◊À¸ÀÈ¬¬ı˛ fl¬±Êfl¬˜« øÚ¬ı˛À¬Ûé¬ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıøflË¡˚˛±˚˛ ¬ı± ¶§ä é¬±¬ı˛fl¬œ˚˛ ø¬ıøflË¡˚˛±˚˛ ¬ı˝≈·≈Ì ¬ı‘øX ¬Û±˚˛º øfl¬ôL≈√ ˜±øÈ¬¬ı˛ PH 5.5 ˝À˘ ¤À¬ı˛ fl¬˜«é¬˜Ó¬±

ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬ı…±˝Ó¬ ˝˚˛º ’¬ı˙… Ù¬±øe· ¤˝◊ √õ∂fl¬±¬ı˛ PH ¤ Œ¬ı˙œ fl¬˜«é¬˜ ˝˚˛º Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^« Ê˘¬ı±˚˛≈

’=À˘¬ı˛ ¬ÛÎ¬Ê˘ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±¬ı˛ ’•° √õ∂fl‘¬øÓ¬¬ı˛ ¬ıÀ˘ ¬ı…±À"ø¬ı˛˚˛±¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬  Ù¬±øe· ∆Ê¬ı
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¬Û±ÀÔ«¬ı˛ ø¬ıÀ˚˛±ÊÚ ‚È¬±˚˛º øfl¬ôL≈√ ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ’=À˘ ˜±øÈ¬¬ı˛ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ √õ∂fl‘¬øÓ¬¬ı˛ ¬ı…±À"ø¬ı˛˚˛±

∆Ê¬ı¬Û±ÀÔ«¬ı˛ ø¬ıÀ˚˛±ÊÚ ‚È¬±˚˛º flË¡±ôL√œ˚˛ ’±^« ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ PH ¬ÛÎ¬Ê˘˜±øÈ¬¬ı˛ PH ¤¬ı˛ Ó≈¬˘Ú±˚˛ Ó¬Ó¬

fl¬˜ Ú˚˛ ¬ıÀ˘ ¤‡±ÀÚ› ¬ı…±À"ø¬ı˛˚˛± ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀ˚˛±ÊÚ ‚È¬±˚˛º

˜±øÈ¬¬ı˛ PH ¤¬ı˛ Œ¬ı˙œ ˝À˘ Ú±˝◊À∏C±ÀÊÚ øàÔøÓ¬fl¬¬ı˛Ì (Nitrogen Fixation) ¤¬ı— Ú±˝◊ø∏CøÙ¬Àfl¬˙Ú ’Ô«±»

’…±À˜±øÚ˚˛±Àfl¬ Ê±ø¬ı˛Ó¬ fl¬À¬ı˛ Ú±˝◊∏C±˝◊È¬ › Ú±˝◊À∏CÈ¬ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ fl¬¬ı˛± ^≈Ó¬ ˝˚˛º fl¬±¬ı˛Ì ¤˝◊¬ı˛”¬Û PH ˜±S±˚˛

ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬ı…±À"ø¬ı˛˚˛± › ’…±fl¬øÈ¬ÀÚ±˜±˝◊À¸ÀÈ¬¬ı˛ √õ∂±Ò±Ú… Œ‡± ˚±˚˛º

(vi ) ˜‘øMfl¬±¬ı˛ ¬ı±Ù¬±ø¬ı˛— ¬ı± Î¬◊¬ÛÀ¬ı˛±ÒÚ (Buffering of Soil) :

˝◊˝± ˜‘øMfl¬±˚˛ ¸—‚øÈ¬Ó¬ ¤˜Ú ¤fl¬øÈ¬ √õ∂øflË¡˚˛± ˚±˝±¬ı˛ Ù¬À˘ ˜‘øMfl¬±øàÔÓ¬ fl¬À˚˛fl¬øÈ¬ ’•° ˜”˘Àfl¬¬ı˛ (Acid

radiradical) Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬ÀÓ¬ ’øÓ¬˙˚˛ ’•° ¬Û±Ô« ¬ı± é¬±¬ı˛fl¬ ˚≈q¡ fl¬¬ı˛À˘› PH ¤¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú

√õ∂øÓ¬˝Ó¬ ¬ı± Î¬◊¬ÛÀ¬ı˛±øÒÓ¬ ˝˚˛º PH ¸—øù≠©Ü ˜‘øMfl¬±¬ı˛ ¤¬ı˛”¬Û Ò˜«Àfl¬ Î¬◊¬ÛÀ¬ı˛±ÒÚ¬ ¬ıÀ˘º ˜±øÈ¬¬ı˛ ≈¬ı«˘ ’•° Œ˜Ã˘

Œ˚˜Ú fl¬±À¬ı«±ÀÚÈ¬, ¬ı±˝◊fl¬±À¬ı«±ÀÚÈ¬ › Ù¬¸ÀÙ¬È¬ √õ∂ˆ‘¬øÓ¬ Î¬◊¬ÛÀ¬ı˛±Òfl¬ (Buffer) ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

ø¬ıÀ˚˛±ÊÀÚ¬ı˛ ¬Ù¬À˘ Î¬◊»¬Ûiß ’ÀÚfl¬ ≈¬ı«˘ ∆Ê¬ı ’…±ø¸Î¬ Î¬◊¬ÛÀ¬ı˛±ÒÀÚ¬ı˛ ˜±Ò…˜ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬

¤˝◊ ¸˜d¬ ˜”˘Àfl¬¬ı˛ Ô±fl¬±¬ı˛ Ù¬À˘ ˝◊˝±ÀÓ¬ ˚‡Ú ’øÓ¬˙˚˛ ’•° Î¬◊¬Û±±Ú ¬ı± é¬±¬ı˛fl¬ √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛ Ó¬‡Ú

˜±øÈ¬¬ı˛ PH Œ¸¬ı˛”¬Ûˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˚˛ Ú± ¬ı± ¬Ûø¬ı˛¬ıÓ«¬Ú ˝À˘› Ú±˜ ˜±S ˝˚˛º

˜±øÈ¬ÀÓ¬ ¸¬ı¸˜À˚˛ ˜‘øMfl¬± fl¬Ì±¬ı˛ ¬Z±¬ı˛± ’øÒÀ˙±ø¯∏Ó¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú › ^¬ıÀÌ¬ı˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛À˜¬ı˛

˜ÀÒ… ¸˜Ó¬± Ô±Àfl¡º

Adsorbed H+ Soil Solution H+

’øÒÀ˙±ø¯∏Ó¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú ˜‘øMfl¬±¬ı˛ ^¬ıÀÌ¬ı˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú

(Reserve acidity) (Active acidity)

¸≈Ó¬¬ı˛±— ˜±øÈ¬¬ı˛ ^¬ıÀÌ¬ı˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÚÀfl¬ √õ∂˙ø˜Ó¬ (Neutralise) fl¬¬ı˛ÀÓ¬ ‰≈¬Ú √õ∂À˚˛±· fl¬¬ı˛À˘ ˜±øÈ¬ÀÓ¬

’øÒÀ˙±ø¯∏Ó¬ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú ^¬ıÀÌ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝˚˛º ¤ÊÚ… ’±¬Û±Ó¬ ‘ø©ÜÀÓ¬ ^¬ıÀÌ¬ı˛ PH ¬ı‘øX ¬Û±˚˛

Ú±º ¬Ù¬À˘ Î¬◊˝±¬ı˛ ’•°Ó¬±› √õ∂˙ø˜Ó¬ ˝˚˛ Ú±º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ ’…±ø¸Î¬ √õ∂À˚˛±· fl¬¬ı˛À˘› ^¬ıÀÌ

˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú Œ˙±ø¯∏Ó¬ ˝˚˛º ¤¬ı˛ Ù¬À˘ ^¬ıÀÌ¬ı˛ PH ¤¬ı˛ Î¬◊À~‡À˚±·… ¬Ûø¬ı˛¬ıÓ«¬Ú ˝˚˛ Ú±º ¸±Ò±¬ı˛ÌÓ¬

˜±øÈ¬¬ı˛ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± ˚Ó¬ Œ¬ı˙œ ˝˚˛ Ó¬Ó¬˝◊ ˝◊˝±¬ı˛ Î¬◊¬ÛÀ¬ı˛±ÒÚ é¬˜Ó¬± Œ¬ı˙œ ˝˚˛ ¬Ûø¬ı˛˜±Ì ˚Ó¬ Œ¬ı˙œ

˝˚˛ ’•°Ó¬± ˝ò±À¸¬ı˛ ÊÚ… ˜±øÈ¬ÀÓ¬ Ó¬Ó¬ Œ¬ı˙œ ‰≈¬Ú √õ∂À˚˛±· fl¬¬ı˛ÀÓ¬ ˝˚˛º ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛±ÒÚ √õ∂øflË¡˚˛±¬ı˛ ÊÚ…˝◊

˝◊˝±¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º

→→→→→

←←←←←
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Î¬◊¬ÛÀ¬ı˛±ÒÀÚ¬ı˛ ·≈¬ı˛≈Q : (Importance of bufferings) Î¬◊¬ÛÀ¬ı˛±ÒÚ √õ∂øflË¡˚˛± ˜±øÈ¬¬ı˛ PH Œfl¬ ’ÀÚfl¬±—À˙

øàÔøÓ¬˙œ˘ fl¬À¬ı˛ ¬ıÀ˘˝◊ ˝◊˝±¬ı˛ √õ∂À˚˛±ÊÚœ˚˛Ó¬± ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ˜±øÈ¬ÀÓ¬ ¸±¬ı˛ √õ∂À˚˛±À·¬ı˛ ˜±Ò…À˜ ¬ı±

¶§±ˆ¬±ø¬ıfl¬ˆ¬±À¬ı ø¬ıøˆ¬iß fl¬±¬ı˛ÀÌ PH ˜±ÀÚ¬ı˛ ^≈Ó¬ ˝ò±¸ ¬ı± ¬ı‘øX ‚ÀÈ¬ Ó¬À¬ı Î¬◊øæ › ˜±øÈ¬¬ı˛ Êœ¬ı±Ì≈ ø¬ıøˆ¬ißˆ¬±À¬ı

é¬øÓ¬¢∂d¬ ˝ÀÓ¬ ¬Û±À¬ı˛º PH ^≈Ó¬ ¬ı‘øX Œ¬ÛÀ˘ ¬ı± ˝ò±¸ Œ¬ÛÀ˘ Î¬◊øæ ¬Û≈ø©Ü Œ˜Ã˘ Œ¸¬ı˛”¬Ûˆ¬±À¬ı ¬√õ∂±¬Û… ’¬ıàÔ±˚˛

Ô±Àfl¬ Ú± ¬ıÀ˘ Î¬◊øæÀ¬ı˛¬ Û≈ø©Ü ¬ı…±˝Ó¬ ˝˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Êœ¬ı±Ú≈¬ı˛ fl¬˜«é¬˜Ó¬± ø¬ıø‚ÆÓ¬ ˝˚˛º ˝◊˝± ¬ı…±Ó¬œÓ¬

˜‘øMfl¬± ¸—À˙±ÒÀÚ Œfl¬±Ú Î¬◊¬Û±±Ú øfl¬ ¬Ûø¬ı˛˜±Ú øÀÓ¬ ˝À¬ı Ó¬±˝± ˜‘øMfl¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛±ÒÚ √õ∂øflË¡˚˛±¬ı˛ ¬Ûø¬ı˛À√õ∂øé¬ÀÓ¬

øÚÒ«±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ˜‘øMfl¬± ¸—À˙±ÒÚ ¸øÍ¬fl¬ˆ¬±À¬ı › ’±˙±Ú≈¬ı˛”¬Û ˆ¬±À¬ı fl¬¬ı˛± ¸y¬ı ˝˚˛º

4.3.2 ˜±øÈ¬¬ı˛ ∆Ê√¬ı¬Û√±Ô« (Soil Organic Matter)

˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±Ô« ‡≈¬ı fl¬˜ ¬Ûø¬ı˛˜±ÀÌ Ô±fl¬À˘› ¤˝◊ Î¬◊¬Û±±Ú ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬, Ò˜«Àfl¬

ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˜±øÈ¬¬ı˛ fl¬…±È¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± (Cation exchange capacity), ’±^«Ó¬±,

·Í¬Ú, Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ (Plant nutriant), PH √õ∂ˆ‘¬øÓ¬ ∆¬ıø˙©Ü… ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÀ˙¯∏ˆ¬±À¬ı

øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬± Êœ¬ı±Ú≈¬ı˛ fl¬˜«é¬˜Ó¬± › √õ∂ˆ¬±ø¬ıÓ¬ fl¬¬ı˛ÀÓ¬› ˝◊˝±¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º

(i) ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¸—:± : (Definition of Organic matter)

˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±Ô« ¬ı˘ÀÓ¬ ˜‘Ó¬ › Êœø¬ıÓ¬ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ ∆Ê¬ı Î¬◊¬Û±±ÚÀfl¬ (Living and dead organic

material) Œ¬ı±Á¬±˚˛º

Êœø¬ıÓ¬ ∆Ê¬ı Î¬◊¬Û±±ÚÀfl¬ ¬ı‘˝» Êœ¬ı (Living macro organisms) ¤¬ı— Êœ¬ı±Ú≈ (living microbes)

¤˝◊ ≈˝◊ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛º ¬ı‘˝» Êœø¬ıÓ¬ ∆Ê¬ı Î¬◊¬Û±±Ú ˝˘ Î¬◊øæÀ¬ı˛ ˜”˘, ¬ÛÓ¬e·, Œfl“¬À‰¬±, øÚ˜±ÀÈ¬±Î¬

(Nemetode) Â√≈“À‰¬± (Rodent) ˙±˜≈fl¬ Ê±Ó¬œ˚˛ √õ∂±Ìœ (Crustaceans) √õ∂ˆ‘¬øÓ¬º ˜‘øMfl¬± Êœ¬ı±Ú≈ ¬ı± ¸À˚˛˘

˜±˝◊ÀflË¡±ˆ¬¸ƒ ¬ı˘ÀÓ¬ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± Ù¬±øe· (Fungi) ¤…fl¬øÈ¬ÀÚ±-˜±˝◊À¸øÈ¬¸ (Actionomycetes) Œ√õ∂±ÀÈ¬±ÀÊ±˚˛±

(Protozoa) ¤¬ı— ¤…±˘ø·Àfl¬ (Algae) Œ¬ı±Á¬±˚˛º

˜‘Ó¬ ∆Ê¬ı Î¬◊¬Û±±ÚÀfl¬ ¸±Ò±¬ı˛ÌÓ¬ øÓ¬Úˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛ ˚Ô± (a) ¸… ¸—˚≈q¡ ’ø¬ıÀ˚˛±øÊÓ¬ ∆Ê¬ı

Œ˝±¬ıÀ˙ ∏̄ ¬ı± ’±¬ı«ÊÚ± (Organic remains of litter) (b) √õ∂±˚̨ ¬ÛÀ‰¬ ˚±›˚̨± ∆Ê¬ı±—˙ (Semidecomposed

organic remains) ¤¬ı— (c) ø˝Î¬◊˜±¸ (Humus)º

(a) ¸… ¸—˚≈q¡ ¸ÀÓ¬Ê ’ø¬ıÀ˚˛±øÊÓ¬ ∆Ê¬ı±—˙ (Organic remains or litters) ˜±øÈ¬¬ı˛ ¬Û‘á¬d¬À¬ı˛

ÊÀ˜ Ô±fl¬± ’ø¬ıÀ˚˛±øÊÓ¬ ·… ¸—˚≈q¡ √õ∂±Ìœ › Î¬◊øæÀ¬ı˛ ∆Ê¬ı ’—˙ ˝◊˝±¬ı˛ ’ôL√ˆ”¬«q¡º ¤˝◊ ¸˜d¬ ∆Ê¬ı±—˙

˚Ô± ·±ÀÂ√¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’—˙ ˜±øÈ¬ÀÓ¬ Ê?±À˘¬ı˛ Ú…±˚˛ ¸ø=Ó¬ Ô±fl¬ÀÓ¬ Œ‡± ˚±˚˛º ˝◊˝± Êœ¬ı±Ú≈¬ı˛

¬Z±¬ı˛± ¶§ä¬Ûø¬ı˛˜±ÀÌ ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛ ¬ıÀ˘ ¬ı±±˜œ ¬ı˛À„¬ı˛ ’±Ò¬Û‰¬± ¬ıd≈¬ ¬ı˛”À¬Û ’¬ıàÔ±Ú fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º

˝◊˝±À¬ı˛ Î¬◊»¸ ¸˝ÀÊ Œ¬ı±Á¬± Ú± Œ·À˘› fl¬Ó¬fl¡·≈ø˘ ∆¬ıø˙©Ü… ŒÀ‡ ’Ú≈˜±Ú fl¬¬ı˛± ˚±˚˛º
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(b) √õ∂±˚˛ ¬ÛÀ‰¬ ˚±›˚˛± ∆Ê¬ı±—˙ (Semi decomposed organic remains) : ∆Ê¬ı Œ˝±¬ıÀ˙¯∏

’±¬ı«ÊÚ±¬ı˛ ÚœÀ‰¬ ¤˝◊ ∆Ê¬ı±—˙ Œ‡± ˚±˚˛º ˝◊˝± Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ¶§ä ¬Ûø¬ı˛˜±ÀÌ ø¬ıÀ˚˛±øÊÓ¬ ˝˚˛ ¬ıÀ˘ ¬ı±±˜œ

¬ı˛À„¬ı˛ ’±Ò¬Û‰¬± ¬ı±˚˛≈ ¬ı˛”À¬Û ’¬ıàÔ±Ú fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛º ˝◊˝±À¬ı˛ Î¬◊»¸ ¸˝ÀÊ Œ¬ı±Á¬± Ú± Œ·À˘› fl¬Ó¬fl¬·≈ø˘

∆¬ıø˙©Ü… ŒÀ‡ ’Ú≈˜±Ú fl¬¬ı˛± ˚±˚˛º

(c) ø˝Î¬◊˜±¸ : (Humus) ˜±øÈ¬¬ı˛ ˜ÀÒ… ¸—À˚±øÊÓ¬ ∆Ê¬ı±—˙ ’Ô«±» √õ∂±Ìœ › Î¬◊øæÀ¬ı˛ Œ˝±—˙ ø¬ıøˆ¬iß

Êœ¬ı±Ú≈¬ı˛ ¬Z±¬ı˛± ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ¬ÛXøÓ¬ÀÓ¬ ø¬ıøù≠©Ü ˝À˚˛ ·±Ï¬ˇ fl¬±À˘± ’Ô¬ı± ¬ı±±˜œ ¬ı˛À„¬ı˛ Œ˚ àÔ±˚˛œ ¬ı±

’¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ Î¬◊¬Û±±Ú ∆Ó¬¬ı˛œ ˝˚˛ Ó¬±Àfl¬ ø˝Î¬◊˜±¸ ¬ıÀ˘º ø˝Î¬◊˜±¸ ¸•Û”Ì«¬ı˛”À¬Û ¬ÛÀ‰¬ ˚±›˚˛± ∆Ê¬ı±—˙

¬ıÀ˘ ˝◊˝± ¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ Ú˚˛ ¤¬ı— ˝◊˝±¬ı˛ Î¬◊»¸ ¸•§ÀKÒ› Ò±¬ı˛Ì± fl¬¬ı˛± ˚±˚˛ Ú±º

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Î¬◊»¸ : (Source of organic matter) ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ˜”˘ Î¬◊»¸ ˝˘ Î¬◊øæÀ¬ı˛

Œ˝±—˙º √õ∂fl‘¬øÓ¬ÀÓ¬ ¬ı‘é¬, Ó‘¬Ì › ˘Ó¬± ·≈{ú √õ∂ˆ‘¬øÓ¬ Î¬◊øæ ¬Û±Ó¬± › ø˙fl¬ÀÎ¬ˇ¬ı˛ ˜±Ò…À˜ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ

∆Ê¬ı Œ˝±¬ıÀ˙¯∏ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ fl¬À¬ı˛º ‹ ¸˜d¬ ∆Ê¬ı±—˙ ¬ÛÀ‰¬ ø·À˚˛ Œ¬ı˙œ¬ı˛ˆ¬±· ∆Ê¬ı¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸

·øÍ¬Ó¬ ˝˚˛º

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Î¬◊»¸ ø˝¸±À¬ı √õ∂±Ìœ¬ı˛ ’¬ı±Ú ·Í¬Úº Êœø¬ıÓ¬ Œ¬ı˙œ¬ı˛ˆ¬±· √õ∂±ÌœÀÓ¬ ˜˘˜”S ∆Ê¬ı±—˙

ø˝¸±À¬ı ˜±øÈ¬ÀÓ¬ ˚≈q¡ ˝˚˛ › ¬ÛÀ‰¬ ø·À˚˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛º Ó¬±Â√±Î¬ˇ± ¤˝◊ ¸˜d¬ √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏› ¬ÛÀ‰¬

ø·À˚˛ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛º

(ii) ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ √õ∂fl‘¬øÓ¬ › Î¬◊¬Û±±Ú : (Nature and Fractionation of soil organic matter)

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¸˜¢∂ ’—À˙¬ı˛ ˙Ó¬fl¬¬ı˛± 75 ˆ¬±· Ê˘ ¤¬ı— ¬ı±fl¬œ ˙≈©® ’—˙ fl¬±¬ı«Ú ’ø'ÀÊÚ, ¬˝±˝◊ÀE±ÀÊÚ

¤¬ı— ’Ú…±Ú… ‡øÚÊ Î¬◊¬Û±±Ú ¬Z±¬ı˛± ·øÍ¬Ó¬º

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ‡≈¬ı˝◊ ÊøÈ¬˘º ¤À¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝˘ fl¬±À¬ı«±˝±˝◊ÀEÈ¬ ›

Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô«º Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô« fl¬±À¬ı«±˝±˝◊ÀEÈ¬ ŒÔÀfl¬› ÊøÈ¬˘ ¤¬ı— ø¬ıøˆ¬iß Ê±Ó¬œ˚˛ ’±Í¬±˘

Œ¬ı˛øÊÀÚ¬ı˛ ¸±ÀÔ ø˜À˙ Ô±Àfl¬º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀù≠¯∏ÀÌ¬ı˛ ˝±¬ı˛Àfl¬ øˆ¬øM fl¬À¬ı˛ ∆Ê¬ı Œ˚ÃÀ·¬ı˛ ¬Û±ÀÔ«¬ı˛

øÚ•ßø˘ø‡Ó¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛± ˝˚˛º

√õ∂Ô˜ Œ|Ìœ :(a) ¸≈·±¬ı˛, àÈ¬±‰«¬ [Starch › ¸¬ı˛˘ Ê˘ ^±¬ı… Œ√õ∂±øÈ¬Ú (Simple protein)

(b) ÊøÈ¬˘ Œ√õ∂±øÈ¬Ú (Crude Protein)

ø¬ZÓ¬œ˚˛ Œ|Ìœ : (a) Œ˝ø˜ Œ¸˘≈À˘±Ê (Hemi Cellulose)

(b) Œ¸˘≈À˘±Ê (Cellulose)

(e) ø˘·øÚÚ (Lignin)º Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô« (Fat) ›˚˛±' (Wax)



111

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±±Ú ·≈ø˘¬ı˛ ¸≈·±¬ı˛, àÈ¬±‰«¬, Œ¸˘≈À˘±Ê ¤¬ı— Œ˝ø˜À¸˘≈À˘±Ê fl¬±À¬ı«±˝±˝◊ÀEÀÈ¬¬ı˛ ’ôL√·«Ó¬º

˝◊˝±¬ı˛± fl¬±¬ı«Ú ˝±˝◊ÀE±ÀÊÚ › ’ø'ÀÊÚ ¬Z±¬ı˛± ·øÍ¬Ó¬º Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô« › ›˚˛±fl¬¸ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ’…±ø¸Î¬

˚Ô± ¬ı±ø∏Cfl¬ (Butyric) àÈ¬œ˚˛±ø¬ı˛fl¬ (Stearic) √õ∂ˆ‘¬øÓ¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º Œ√õ∂±øÈ¬ÀÚ¬ı˛ ˜”˘ Î¬◊¬Û±±Ú ˝˘ fl¬±¬ı«Ú,

˝±˝◊ÀE±ÀÊÚ, ’ø'ÀÊÚ, Ú±˝◊À∏C±ÀÊÚ, ¸±˘Ù¬±¬ı˛, Œ˘Ã˝, Ù¬¸Ù¬¬ı˛±¸ ¤¬ı— ’Ú…±Ú… ¶§ä ¬Ûø¬ı˛˜±ÀÚ¬ı˛ Œ˜Ã˘º

¬ıÓ«¬˜±ÀÚ ø¬ıøˆ¬iß ·À¬ı¯∏Ì±˘t Ó¬ÀÔ…¬ı˛ øˆ¬øMÀÓ¬ ¬ı˛ø¬ıÚ¸Ú (G. W. Robinson) Œ¬ıflƒ¬À˘ (Beckley)

¤¬ı— ŒÊ±Ú¸ƒ (Jones) ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Î¬◊¬Û±±Ú ø˝¸±À¬ı øÚ•ßø˘ø‡Ó¬ ¬Û±ÀÔ«¬ı˛ Î¬◊À~‡ fl¬À¬ı˛ÀÂ√Úº

∆Ê¬ı ¬Û±Ô«

(Organic matter)

˙œÓ¬˘ é¬±À¬ı˛ ^±¬ı… ˙œÓ¬˘ é¬±À¬ı˛¬’^±¬ı…

(Soluble in Cold alkaline (lnsoluble in cold alkali)

˘‚≈ ’…±ø¸ÀÎ¬ ^±¬ı… ˘‚≈ ’…±ø¸Î¬ ¬Z±¬ı˛± ’Ò:øé¬5

(Soluble in dilute acid) (Precipitated by dilute acidic)

¤…±À√õ∂±ÀflË¡øÚfl¬ ’…±ø¸Î¬

(Approcrenic Acid)

ÊÀ˘ ^±¬ı…  ¤…˘Àfl¬±˝À˘ ^±¬ı… ¤…±˘Àfl¬±˝À˘ ’^±¬ı…

(Soluble in water) (Soluble in alcohol) (Insoluble in alcohol)

Ù¬±˘øˆ¬fl¬ ’…±ø¸Î¬ ˝±˝◊À˜±ÀÈ¬±À˜˘±øÚfl¬ ø˝Î¬◊ø˜fl¬ ’…±ø¸Î¬

(Fulvic Acid) (Hymato melanic Acid) (Humic Acid)

¬ı±±˜œ ¬ı± ˝˘≈ fl¬±˘ ’…±ø¸Î¬ fl¬±˘ ’…±ø¸Î¬

(iii) ø˝Î¬◊˜±À¸¬ı˛ √õ∂fl‘¬øÓ¬ › ∆¬ıø˙©Ü… (Nature and Characteristics of humus)

ø˝Î¬◊˜±À¸¬ı˛ øÚ•ßø˘ø‡Ó¬ ∆¬ıø˙©Ü…·≈ø˘ Î¬◊À~‡À˚±·…

(a) ø˝Î¬◊˜±¸ ˜‘øMfl¬±¬ı˛ fl¬«˜ fl¬øÌfl¬±¬ı˛ Î¬◊À~‡À˚±·… fl¬˘À˚˛Î¬ Ò˜«œº ø˝Î¬◊˜±¸ fl¬˘À˚˛Î¬ √õ∂Ò±ÌÓ¬ fl¬øÍ¬Ú,

˝±˝◊ÀE±ÀÊÚ, ’ø'ÀÊÚ ¸˜i§À˚˛ ·øÍ¬Ó¬ ¤fl¬øÈ¬ ÊøÈ¬˘ Œ˚Ã·  , Œ˚˜Ú ¬Ûø˘¸…±fl¬±¬ı˛±˝◊Î¬ (Polysacarides)

¤¬ı— ¬Ûø˘˝◊Î¬◊À¬ı˛±Ú±˝◊Î¬ (polyuronide)
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(b) ø˝Î¬◊˜±¸ fl¬˘À˚˛Î¬ fl¬«˜ fl¬øÌfl¬±¬ı˛ Ú…±˚˛ Œfl¬±Ú øÚø«È¬ Œfl¬˘±¸ ·Í¬Ú fl¬À¬ı˛ Ú±º ˝◊˝± ¬Û±Î¬◊Î¬±¬ı˛ ¬ı±

Ò”˘±¬ı˛ Ú…±˚˛ (Amarphous)º ø˝Î¬◊˜±À¸¬ı˛ fl¬±± fl¬Ì±¬ı˛ Ú…±˚˛ ¸≈øÚø«©Ü ¬Û±¬ı˛˜±Úø¬ıfl¬ ·Í¬Ú Ú± Ô±fl¬±˚˛ ˝◊˝±

Ò≈˘±¬ı˛ Ú…±˚˛ ’¬ıàÔ±˚˛ Ô±Àfl¬º

(c) ø˝Î¬◊˜±À¸¬ı˛ fl¬˘À˚˛ÀÎ¬¬ı˛ ¬Û‘á¬Ó¬À˘¬ı˛ ’±˚˛Ó¬Ú fl¬«˜ fl¬øÌfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı

ø˝Î¬◊˜±¸ fl¬˘À˚˛Î¬ fl¬±± fl¬˘À˚˛ÀÎ¬¬ı˛ Ó≈¬˘Ú±˚˛ é≈¬^ ¬ıÀ˘˝◊ ¤¬ı˛ ¬Û‘á¬Ó¬À˘¬ı˛ Œ˜±È¬ ’±˚˛Ó¬Ú Œ¬ı˙œ ˝˚˛º

(d) ø˝Î¬◊˜±¸ fl¬˘À˚˛Î¬ ÒÚ±Rfl¬ ’±˚˛ÚÒ˜«œº ¬Û‘á¬Ó¬À˘ Î¬◊iú≈q¡ 

b

 ¤¬ı— ŒÙ¬ÀÚ±ø˘fl¬ ˝±˝◊Eø'˘

(Phenolic Hydroxyl) ¬ı˛”À¬Û Ô±Àfl¬ ¤¬ı— ¤¬ı˛ ŒÔÀfl¬ ˝±˝◊ÀE±ÀÊÀÚ¬ı˛ ø¬ıÀ˚˛±ÊÚ ‚ÀÈ¬ ¬ıÀ˘˝◊ ŒÚÀ·øÈ¬ˆ¬

’±Ò±ÀÚ¬ı˛ ¸‘ø©Ü ˝˚˛º ø˝Î¬◊˜±À¸ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¬±¬ı˛ ÊÚ… ‡øÚÊ ¬Û±ÀÔ« ’¬ıøàÔÓ¬

fl¬…±˘ø¸˚˛±˜ ¬ÛÈ¬±ø¸˚˛±˜ › ˜…±·ÀÚø¸˚˛±˜ ’±˚˛Ì ø¬ıøÚ˜À˚˛¬ı˛ ˜±Ò…À˜ ˜‘øMfl¬±¬ı˛ ¸—àÔ±ø¬ÛÓ¬ ˝˚˛º

(iv) ø˝Î¬◊˜±À¸¬ı˛ Î¬◊»¬ÛøM : (Origin of humus)

˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı Œ˝±—˙ ÊøÈ¬˘ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ¬ÛXøÓ¬ÀÓ¬ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¸‘ø©Ü

˝˚˛º ∆Ê¬ı±—˙ ŒÔÀfl¬ ø˝Î¬◊˜±¸ ¸‘ø©Ü¬ı˛ ¤˝◊ ¬ÛXøÓ¬Àfl¡¬ ≈øÈ¬ ¬Û˚«±À˚˛ ˆ¬±· fl¬¬ı˛± ˝˚˛ ˚Ô± :

(1) Ê±¬ı˛Ì √õ∂øflË¡˚˛± (Oxidative decomposition)

(2) ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú√ √õ∂øflË¡˚˛± (Humification)

(1) ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Ê±¬ı˛Ì √õ∂øflË¡˚˛± : ˜±øÈ¬ÀÓ¬ ¬√õ∂±Ìœ › Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙¯∏ ¸—˚≈q¡ ˝›˚˛±¬ı˛ ¬Û¬ı˛

∆Ê¬ı±—À˙¬ı˛ ˙fl«¬¬ı˛± (Sugar) Œù´Ó¬¸±¬ı˛ (Starches) ¤¬ı— Œ√õ∂±øÈ¬Ú › Œ¸˘≈À˘±Î¬ √õ∂ˆ‘¬øÓ¬ ¬Û±Ô«·≈ø˘ ˜‘øMfl¬±¬ı˛

ø¬ıøˆ¬iß Êœ¬ı±Ì≈¬Z±¬ı˛± Ê±ø¬ı˛Ó¬ ˝À˚˛ Ê˘ fl¬±¬ı«Ú Î¬±˝◊ ’'±˝◊Î¬ ¤¬ı— ˙øq¡ Î¬◊»¬Ûiß ˝˚˛º

Enzymic oxidation CO2 + H2O + Energy

fl¬±¬ı«Ú › ˝±˝◊ÀE±ÀÊÚ Î¬◊»À¸‰¬fl¬œ˚˛ Ê±¬ı˛Ì fl¬±¬ı«Ú Î¬±˝◊ ’'±˝◊Î¬ + Ê˘ + ˙øq¡

   Œ˚Ã·

∆Ê¬ı¬Û±ÀÔ«¬ı˛ Ê±¬ı˛Ú fl¬±À˘ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ ‰¬±ø˝± ‡≈¬ı Œ¬ı˙œ Ô±Àfl¬ fl¬±¬ı˛Ì ¤˝◊ ¸˜˚˛¬ı˝≈ ¸—‡…fl¬ ¬Êœ¬ı±Ì≈

∆Ê¬ı Œ˝±—˙ ø¬ıÊ±¬ı˛ÀÌ ’—˙ ¢∂˝Ì fl¬À¬ı˛º ¤ ÊÚ… Êœ¬ı±Ú≈À¬ı˛ ˜ÀÒ… Ú±˝◊À∏C±ÀÊÚ ¢∂˝ÀÚ¬ı˛ √õ∂øÓ¬À˚±ø·Ó¬±

Œ¬ıÀÎ¬ˇ ˚±›˚˛±¬ı˛ Ù¬À˘ Ú±˜˜±S Ú±˝◊ø∏CøÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± ¸y¬ı ˝˚˛º ¤˝◊ √õ∂øflË¡˚˛± Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ¸—‚øÈ¬Ó¬

˝˚˛ ¬ıÀ˘ ˝◊˝±¬ı˛ ’±øÒfl¬… øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜±øÈ¬ÀÓ¬ ¬Û˚«±5 ¬ı±Ó¬±À¸¬ı˛ ’±^«Ó¬±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¤¬ı— 35ºc – 40ºc

Î¬◊¯Æ∏Ó¬±º ˜±øÈ¬ ˙≈©® ˝À˘ ¬ı± ¬ı±˚˛≈¬ı˛ ’ˆ¬±¬ı ‚È¬±ÀÚ± ¬ı…±˝Ó¬ ˝˚˛º ˜±øÈ¬ÀÓ¬ ‰”¬Ì Ê±Ó¬œ˚˛ ¬Û±ÀÔ«¬ı˛ Î¬◊¬ÛøàÔøÓ¬›

¤˝◊ √õ∂øflË¡˚˛±Àfl¬ Ó¬¬ı˛±øi§Ó¬ fl¬À¬ı˛º fl¬±¬ı˛Ì ˜±øÈ¬ÀÓ¬ ‰”¬Ì Ê±Ó¬œ˚˛ ¬Û±Ô« Œ¬ı˙œ Ô±fl¬À˘ ˜±øÈ¬¬ı˛ ’Ú≈fl”¬˘ ·Í¬Ú
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‘̧ø©Ü ˝˚˛ ¤¬ı— ˜±øÈ¬ ¬Û˚«±5 ¬ı±˚˛≈˚≈q¡ ˝˚˛º Ó¬±Â√±Î¬ˇ± ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä é¬±¬ı˛fl¬œ˚˛

˝˚˛ ¬ıÀ˘ Êœ¬ı±Ú≈¬ı˛± ’øÒfl¬ øflË¡˚˛±˙œ˘ ˝˚˛º

(2) ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± : (Humification) ¤˝◊ ¬Û˚«±À˚˛ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı¬Û±Ô« ¬Ûø¬ı˛¬ıøÓ«¬Ó¬

˝À˚˛ ¤fl¬øÈ¬ àÔ±˚˛œ ’¬Ûø¬ı˛¬ıÓ«¬Úœ˚˛ ¬Û±Ô« ¸‘ø©Ü ˝˚˛ ˚±Àfl¬ ø˝Î¬◊˜±¸ ¬ıÀ˘º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Œ√õ∂±øÈ¬Ú › ’Ú…±Ú…

Î¬◊¬Û±±Ú ˚Ô± ø˘·øÚÚ, ŒÓ¬˘, ›˚˛±fl¬¸ › Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô« ø¬ıÀù≠ø¯∏Ó¬ ˝À˚˛ Ê˘, fl¬±¬ı«ÚÎ¬±˝◊ ’'±˝◊Î¬

› ˙øq¡ Â√±Î¬ˇ±› ’Ú…±Ú… fl¬À˚˛fl¬øÈ¬ Œ˚Ã· Î¬◊»¬Ûiß ˝˚˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±±Ú·≈≈ø˘ ø¬ıÀù≠ø¯∏Ó¬

˝À˚˛ √õ∂ÔÀ˜ ’…±˜±˝◊Î¬ › ¬ÛÀ¬ı˛ ’…±ø˜ÀÚ± ’…±ø¸Î¬ Î¬◊»¬Ûiß ˝˚˛º ¬Û¬ı˛¬ıÓ«¬œ ¬Û˚«±À˚˛ Î¬◊»À¸‰¬Àfl¬¬ı˛ ¸±˝±À˚…

’±^« ¸—Àù≠¯∏ √õ∂øflË¡˚˛± ’…±ø˜ÀÚ± ’…±ø¸Î¬ ŒÔÀfl¬ ’…±À˜±øÚ˚˛±˜ Ú±˝◊∏C±˝◊È¬ › ¬ÛÀ¬ı˛ Ú±˝◊À∏CÀÈ¬ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º

Œ¬ı˛‰¬Ú ¬Û±Ô« › ˜‘Ó¬ Êœ¬ıÀÀ˝¬ı˛ Œ√õ∂±øÈ¬Ú ’—˙ ŒÔÀfl¬ ø¬ıÀ˚˛±ÊÀÚ¬ı˛ Ù¬À˘ ’…±À˜±øÚ˚˛± Î¬◊»¬Ûiß ˝›˚˛±Àfl¬

’…±À˜±øÚøÙ¬Àfl¬˙Ú (Amonification) √õ∂øflË¡˚˛± ¬ıÀ˘º ∆Ê¬ı±—À˙¬ı˛ Ú±˝◊À∏C±ÀÊÚ Œ˚ÃÀ·¬ı˛ ’…±À˜±øÚ˚˛± ¬ı˛”¬Û±ôL√¬ı˛

’…±À˜±øÚÙ¬±˝◊— ¬ı…±fl¬øÈ¬ø¬ı˛˚˛± ˚Ô± ˜±˝◊ÀflË¡±fl¬!¬±¸ (Mycrococcus) ¸˝À˚±ø·Ó¬±˚˛ ¸—‚øÈ¬Ó¬ ˝˚˛º Ú±˝◊ø∏CÙ¬±˝◊—

¬ı…±fl¬øÈ¬ø¬ı˛˚˛± Ú±˝◊À∏C±À¸±À˜±Ú±À¸¬ı˛ (Nitrosomonas) ¸˝±˚˛Ó¬±˚˛ ’…±À˜±øÚ˚˛± Ú±˝◊À∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝›˚˛±Àfl¬

Ú±˝◊ø∏CøÙ¬Àfl¬˙±Ú (Nitrification) ¬ıÀ˘º

˚ø› ¤˝◊ √õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı Î¬◊¬Û±±ÀÚ¬ı˛ øfl¬Â√≈ ’—˙ ø¬ıÀù≠ø¯∏Ó¬ ˝›˚˛±¬ı˛ ˜±Ò…À˜

ø¬ıÚ±˙ √õ∂±5 ˝˚˛ Ó¬Ô±ø¬Û Œ¬ı˙œ¬ı˛ˆ¬±· ∆Ê¬ı±—˙ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ àÔ±˚˛œ fl¬˘±À˚˛Î¬Ò˜«œ ·Í¬Ú ø¬ı˝œÚ

(Amorphous) ¬ıd≈¬¬ı˛ Î¬◊æ¬ı ˝˚˛ ˚± ø˝Î¬◊˜±¸ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ∆Ê¬ı Œ˝±¬ıÀ˙À¯∏¬ı˛ ¤˝◊¬ı˛”¬Û ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ù¬À˘

Î¬◊»¬Ûiß ø˝Î¬◊˜±À¸ ¬ı…±fl¬øÈ¬ø¬ı˛˚˛± › ’Ú…±Ú… Êœ¬ı±Ú≈¬ı˛ ÊÚ… ‡±À…¬ı˛ Œ˚±·±Ú fl¬À˜ ’±¸±˚˛ Î¬◊˝± ¬Û≈Ì¬ı˛±˚˛ ø¬ıÀù≠ø¯∏Ó¬

˝˚˛ Ú±º ¤¬ı˛ Ù¬À˘ ‹ ’¬Ûø¬ı˛¬ıÓ«¬Úœ˚˛ ∆Ê¬ı Î¬◊¬Û±±Ú ø˝Î¬◊˜±¸¬ı˛”À¬Û ¸ø=Ó¬ ˝˚˛º ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ø¬ıøˆ¬iß

∆Ê¬ı±—À˙¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± ø˝Î¬◊˜±À¸ ¬ı˛”¬Û±ôL√¬ı˛ ¬ÛXøÓ¬¬ı˛√ õ∂fl‘¬øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ∆¬ıø˙À©Ü…¬ı˛

Î¬◊¬Û¬ı˛º ø¬ıøˆ¬iß ¬Ûø¬ı˛À¬ıÀ˙ øÚ•ßø˘ø‡Ó¬ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± √õ∂±Ò±Ú…˘±ˆ¬ fl¬À¬ı˛º

(a) ’¬ı±˚˛¬ıœ˚˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú (Anaerobic humification) ¤√õ∂fl¬±¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± ¬ı±˚˛≈˝œÚ

Ê˘± Ê±˚˛·±˚˛ ¬Û≈fl≈¬À¬ı˛ ¬ı± ˝òÀ Œ‡± ˚±˚˛º ¤¬ı˛”¬Û ¬Ûø¬ı˛À¬ıÀ˙ ˜±øÈ¬ÀÓ¬ ’ø'ÀÊÀÚ¬ı˛ ’ˆ¬±À¬ı Œ¬ı˙œ¬ı˛ ˆ¬±·

¬ı…±fl¬øÈ¬ø¬ı˛˚˛± › ’Ú…±Ú… é≈¬^ ¬Êœ¬ı ∆Ê¬ı±—À˙¬ı˛ ^≈Ó¬ ¬Û‰¬Ú ‚È¬±ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤ÊÚ… ¸—˚≈q¡ ∆Ê¬ı±—À˙¬ı˛

ø¬ıÚ±˙ ˜≈˘fl¬ ¬Û‰¬Ú (Destructive decomposition) √õ∂±Ò±Ú… ¬Û±˚˛ Ú±º ¬Ûø¬ı˛¬ıÀÓ«¬ ∆Ê¬ı±—˙ ÒœÀ¬ı˛ ÒœÀ¬ı˛

¬ÛÀ‰¬ ø·À˚˛ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ø˝Î¬◊˜±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤ÊÚ… ¤¬ı˛”¬Û ¬Ûø¬ı˛À¬ıÀ˙ ˜±øÈ¬¬ı˛ ∆Ê¬ı±—˙ ‡≈¬ı Œ¬ı˙œ ˜±S±˚˛

Ô±Àfl¬ ¤¬ı— ¤¬ı˛”¬Û ˜±øÈ¬Àfl¬ ø¬ÛÈ¬ (Peat) ¬ı± ¬ı· (Bog) ˜‘øMfl¬± ¬ıÀ˘º

¸≈á≈¬ øÚfl¬±˙œ˚≈q¡ ¶§±ˆ¬±ø¬ıfl¬ ˜‘øMfl¬±˚˛ (Normal Soil) ¤√õ∂fl¬±¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú ¤fl¬˜±S Ó¬‡Ú˝◊ √õ∂±Ò±Ú…
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¬Û±˚˛ ˚‡Ú ’øÒfl¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ ¬ı˛KÒ™ ¸•Û”Ì«¬ı˛”À¬Û Ê˘fl¬Ì± ˆ¬øM« Ô±fl¬±¬ı˛ Ù¬À˘ ¬ı±˚˛≈ ˝œÚ ’¬ıàÔ±¬ı˛

¸‘ø©Ü ˝˚˛º Ú±øÓ¬˙œÀÓ¬±¯Æ∏ › flË¡±ôL√œ˚˛ ’=À˘ ¬ı¯∏«±fl¬±À˘ ¶§±ˆ¬±ø¬ıfl¬ ˜‘øMfl¬±˚˛ ¤fl¬√õ∂fl¬±¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±

√õ∂±Ò±Ú… ˘±ˆ¬ fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛ ø·À˚˛ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ø˝Î¬◊˜±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤ÊÚ… ¤¬ı˛”¬Û ¬Ûø¬ı˛À¬ıÀ˙ ˜±øÈ¬¬ı˛

∆Ê¬ı±—˙ ‡≈¬ı ˜±S±˚˛ Ô±Àfl¬ ¤¬ı— ¤¬ı˛”¬Û ˜±øÈ¬Àfl¬ ø¬ÛÈ¬ ¬ı± ¬ı·« ˜‘øMfl¬± ¬ıÀ˘º

(b) ’•°Ò˜«œ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú (Acid humification) ¤√õ∂fl¬±¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± √õ∂±Ò±Ú…

¬Û±˚˛ ˚‡Ú ˜±øÈ¬ÀÓ¬ fl¬…±˘ø¸˚˛±˜ › ’Ú…±Ú… é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±±Ú (Base) fl¬À˜ ’±À¸ ¬ı± ¸•Û”Ì«¬ı˛”À¬Û

’Ú≈¬ÛøàÔÓ¬ ˝˚˛º ’Ô«±» ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’•°Ò˜«œ ˝À˚˛ ¬ÛÀÎ¬ˇº Ó≈¬f± › ¸¬ı˛˘¬ı·«œ˚˛ ¬ı‘Àé¬¬ı˛

’¬ı˛Ì… ’=À˘ ¤ √õ∂fl¬±¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂Ò±ÌÓ¬ ‚È¬ÀÓ¬ Œ‡± ˚±˚˛º ˜¸ ø˘Àfl¬Ú (moss, lichen)

› ¸¬ı˛˘¬ı·«œ˚˛ ¬ı‘é¬ ˜±øÈ¬ ŒÔÀfl¬ é¬±¬ı˛fl¬œ˚˛ Î¬◊¬Û±√±ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ’•°Ò˜«œ Î¬◊¬Û±±Ú Œ¬ı˙œ ˜±S±˚˛ ¢∂˝Ì

fl¬À¬ı˛ ¬ıÀ˘ Î¬◊˝±À¬ı˛ ∆Ê¬ı±—À˙ ’À•°¬ı˛ ˜±S± ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¬º ¤¬ı˛ Ù¬À˘ Î¬◊øæÀ¬ı˛ Œ˝√√±¬ıÀ˙¯∏› ’•°Ò˜«œ

˝ÀÓ¬ Œ‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ˜±øÈ¬¬ı˛ ŒÒÃÓ¬ √õ∂øflË¡˚˛± ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ √õ∂±Ò±Ú… Œ˝Ó≈¬ Œ¬ı˙œ ˝›˚˛±˚˛ ˜±øÈ¬ ’•°Ò˜«œ

˝À˚˛ ¬ÛÀÎ¬ˇº ¤√õ∂fl¬±¬ı˛ ˜±øÈ¬ÀÓ¬ Œ¬ı˙œ¬ı˛ ˆ¬±· ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ∆Ê¬ı±—À˙¬ı˛ ¬Û‰¬Ú ‚È¬±ÀÓ¬ ¸é¬˜ ˝˚˛ Ú±º ¬Ûø¬ı˛¬ıÀÓ«¬

¬¬Ù¬±øe· ∆Ê¬ı±—À˙¬ı˛ ¬Û‰¬Ú ‚È¬±˚˛ ¤¬ı— ø˝Î¬◊˜±¸ Î¬◊»¬Ûiß ˝˚˛º ˚±˝± Raw humus ¬ı± duft Ú±À˜

¬Ûø¬ı˛ø‰¬øÓ¬º ’¬ı±˚˛¬ıœ˚˛ › ’•°Ò˜«œ ø˝Î¬◊ø˜øÙ¬Àfl¬˙ÀÚ¬ı˛ ˜ÀÒ… ˜”˘·Ó¬ ¬Û±Ô«fl¬… ˝˘ ’•°Ò˜«œ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú

¸—‚øÈ¬Ó¬ ˝˚˛ é≈¬^ Î¬◊øæ ¬ı± Ù¬±øe· ¬Z±¬ı˛±, øfl¬ôL≈√ ’Ú…±Ú… é≈¬^ √õ∂±Úœ (Microfauuna) ∆Ê¬ı±—À˙¬ı˛

ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú ‚È¬±ÀÓ¬ ¸é¬˜ ˝˚˛ Ú±º ’¬Û¬ı˛øÀfl¬ ¬ı±˚˛≈˝œÚ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú ¸—‚øÈ¬Ó¬ fl¬¬ı˛ÀÓ¬ é≈¬^

√õ∂±ÌœÀ¬ı˛ (Micro fauna) ˆ”¬ø˜fl¬± Œ‡± ˚±˚˛º

(c) Î¬◊¬Û’±^« ¬ı± ˜¬ı˛≈√õ∂±˚˛ ’=À˘¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± (Humification under semiacid

condition) Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Î¬◊¬Û’±^« ¬ı± ˜¬ı˛≈ √õ∂±˚˛ ’=À˘ ’¬ı˛ÀÚ…¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ Ó‘¬Ìˆ”¬ø˜¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Œ‡±

˚±˚˛º ¤ √õ∂fl¬±¬ı˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘ [ŒàÈ¬¬Û › Œ√õ∂˝◊¬ı˛œ] ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ’Ó¬…øÒfl¬ Ô±fl¬±˚˛ ˜±øÈ¬¬ı˛

¬ı˛„ ·±Ï¬ˇ fl¬±˘ ¬ı˛À„¬ı˛ ˝›˚˛±˚˛ Î¬◊˝±Àfl¬ fl‘¬¯Æ∏˜‘øMfl¬± ¬ıÀ˘º ¤ √õ∂fl¬±¬ı˛ Ê˘¬ı±˚˛≈ ’=À˘ ¤˜Ú ¤fl¬ÒÀÚ¬ı˛

ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± √õ∂±Ò±Ú…˘±ˆ¬ fl¬À¬ı˛ ˚±˝± ¬Û”À¬ı«±q¡ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± ŒÔÀfl¬ ¸•Û”Ì« ¬Û‘Ôfl¬º

Ê˘¬ı±˚˛≈¬ı˛ ∆¬ıø˙©Ü… ¤¬ı— ˜±øÈ¬¬ı˛ √õ∂±˚˛ øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä é¬±¬ı˛ Ò˜«œ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˝◊ ¤¬ı˛”¬Û ø˝Î¬◊ø˜øÙ¬Àfl¬˙ÀÚ¬ı˛

ÊÚ… ±˚˛œº ¤‡±ÀÚ¬ı˛ ¢∂œÉŸ¬Ó≈¬ ˙≈©® ˝›˚˛±˚˛ ‹ Ÿ¬Ó≈¬ÀÓ¬ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± › ’Ú…±Ú… é≈¬^ Êœ¬ı Î¬◊øæÀ¬ı˛

Œ˝±¬ıÀ˙À¯∏¬ı˛ ¬Û‰¬Ú ‚È¬±ÀÓ¬ ¸é¬˜ ˝˚˛ Ú± fl¬±¬ı˛Ì Î¬◊˝±À√¬ı˛ Œ¬ı“À‰¬ Ô±fl¬±¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚ ˝˚˛ ˜‘øMfl¬±¬ı˛ ¬Ûø¬ı˛ø˜Ó¬

’±^«Ó¬±º ’±¬ı±¬ı˛ ’±^« ˙œÓ¬ Ÿ¬Ó≈¬ÀÓ¬ ‹ √õ∂fl¬±¬ı˛ é≈¬^ Êœ¬ı [√õ∂±Ìœ ¬ı± Î¬◊øæ] Î¬◊2‰¬Ó¬±¬ı˛ ¶§äÓ¬± Œ˝Ó≈¬ Œ¸¬ı˛”¬Û

øflË¡˚˛±˙œ˘ ˝˚˛ Ú±º ¤¬ı˛ Ù¬À˘ ˜‘øMfl¬±¬ı˛ ∆Ê¬ı±—À˙¬ı˛ Oxidative decomposition √õ∂±Ò±Ú… ¬Û±˚˛ Ú± ¬ıÀ˘

·Í¬Ú˜”˘ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛± √õ∂±Ò±Ú… ¬Û±˚˛ ¤¬ı— ¤¬ı˛ √õ∂ˆ¬±À¬ı˝◊ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ ø˝Î¬◊˜±¸ ¸‘ø©Ü ˝˚˛º
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˜±øÈ¬ÀÓ¬ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ é¬˚˛ Ê±Ó¬œ˚˛ Î¬◊¬Û±±ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬› ¤ √õ∂fl¬±¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙ÀÚ¬ı˛ ÊÚ… ±˚˛œº

ø¬ıøˆ¬iß øÚ¬ı˛œé¬ÀÌ¬ı˛ ˜ÀÒ… Œ‡± Œ·ÀÂ√ Œ˚ ’øÒfl¬ é¬±¬ı˛˚≈q¡ (Base rich) ˜‘øMfl¬±˚˛ ’±^« ’=À˘ ∆Ê¬ı±—˙

¬ÛÀ‰¬ ø·À˚˛ fl¬±˘ ¬ı˛À„¬ı˛ ø˝Î¬◊˜±¸ ·Í¬Ú fl¬À¬ı˛º

(d) ’± «̂ flË¡±ôL√œ ˛̊ ’=À˘¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú : (Humification under humid tropical condition)

’±^« flË¡±ôL√œ˚˛ ’=À˘ ˜±øÈ¬ÀÓ¬ √õ∂±˚˛ ¸±¬ı˛± ¬ı»¸¬ı˛ ’±^«Ó¬± › Î¬◊¯Æ∏Ó¬± ’Ó¬…øÒfl¬ ˝›˚˛±˚˛ ∆Ê¬ı±—À˙¬ı˛ ^≈Ó¬

Ê±¬ı˛Ì √õ∂øflË¡˚˛± ¸—‚øÈ¬Ó¬ ˝˚˛ ¤¬ı— ¤¬ı˛Ù¬À˘ ∆Ê¬ı±—À˙¬ı˛ ’øÒfl¬±—˙Ó¬ ^≈Ó¬ øÚ–À˙ø¯∏Ó¬ ˝˚˛º øfl¬ôL≈√ ∆Ê¬ı±—À˙¬ı˛

øfl¬Â√≈ ’—˙ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú √õ∂øflË¡˚˛±˚˛ ø¬ıÀù≠ø¯∏Ó¬ ˝À˚˛ àÔ±˚˛œ › ’¬Ûø¬ı˛¬ıÓ«¬Úœ˚˛ ø˝Î¬◊˜±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ’±^«

flË¡±ôL√œ˚˛ ¬ıÚˆ”¬ø˜ ’=À˘ ¤¬ı˛”¬Û √õ∂øflË¡˚˛± fl¬±˚«fl¬¬ı˛œ ˝˚˛º ¤¬ı˛”¬Û Ê˘¬ı±˚˛≈ ’=À˘ ˜‘øMfl¬±øàÔÓ¬ é≈¬^ √õ∂±Ìœ ›

Î¬◊øæÀ¬ı˛ (Soil micro flora and famna) ¸—‡…± ’·≈øÚÓ¬ ˝›˚˛±˚˛  Î¬◊˝±À¬ı˛ √õ∂ˆ¬±À¬ı ∆Ê¬ı±—À˙¬ı˛

Ò√ı—¸±Qfl¬ ¬Û‰¬Ú √õ∂øflË¡˚˛± √õ∂±Ò±Ú… ¬Û±˚˛ ¬ıÀ˘ ˜‘øMfl¬±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì Ó≈¬˘Ú±˜≈˘fl¬ˆ¬±À¬ı fl¬˜ ˝˚˛º

(v) ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú øÚ˚˛LaÚfl¬±¬ı˛œ ø¬ı¯∏˚˛¸˜”˝ (Controlling factors of humus)

˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú øÚˆ«¬¬ı˛ fl¬À¬ı˛ fl¬Ó¬fl¬·≈ø˘ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛º ¤ ø¬ı¯∏À˚˛ øÚ•ßø˘ø‡Ó¬·≈ø˘

Î¬◊À~‡À˚±·…ñ

(a) Ê˘¬ı±˚˛≈ : ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú øÚÒ«±¬ı˛ÀÚ ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·… ø¬ı¯∏˚˛ ˝˘ Ê˘¬ı±˚˛≈, Ê˘¬ı±˚˛≈¬ı˛

√õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛Ê√±¬ı˛Ú √õ∂øflË¡˚˛±¬ı˛ ’±øÒfl¬… øÚÒ«±ø¬ı˛Ó¬ ˝˚˛º Î¬◊¯Æ∏ ’±^« Ê˘¬ı±˚˛≈ÀÓ¬ ¤˝◊ √õ∂øflË¡˚˛±

^”Ó¬Ó¬¬ı˛ ˝˚˛ ¬ıÀ˘ ˜‘øMfl¬±˚˛ ¸—À˚±øÊÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Œ¬ı˙œ¬ı˛ ˆ¬±· ’—˙˝◊ øÚ:À˙¯∏ ˝˚˛ Ù¬À˘ fl¬˜ ¬Ûø¬ı˛˜±ÀÚ

ø˝Î¬◊˜±¸ Î¬◊»¬Ûiß ˝˚˛º Ù¬À˘ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ú fl¬À˜ ˚±˚˛º Œ¸˝◊ Ó≈¬˘Ú±˚˛ Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’±^« Ê˘¬ı±˚˛≈

’=À˘ Î¬◊¯Æ∏Ó¬± › ˜±øÈ¬¬ı˛ ’±^«Ó¬± fl¬˜ ˝›˚˛±˚˛ Ê±¬ı˛Ú √õ∂øflË¡˚˛± Î¬◊¯Æ∏ › ’±^« ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜ ˝˚˛º

Ù¬À˘ ‹ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ú Œ¬ı˙œ ˝˚˛º ˘é¬… fl¬¬ı˛± Œ·ÀÂ√ ·ÀÎ¬ˇ √õ∂øÓ¬ 10ºc Î¬◊M±¬Û fl¬˜À˘ ˜±øÈ¬ÀÓ¬

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú › ·≈Ú ¬ı‘øX ¬Û±˚˛º øfl¬ôL≈√ ˙œÓ¬˘ Œ˜¬ı˛≈ ’=À˘ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú fl¬˜ ¤¬ı˛

fl¬±¬ı˛Ú ˝˘ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Œ˚±·±ÀÚ¬ı˛ ’ˆ¬±¬ı ¤¬ı— Î¬◊¯Æ∏Ó¬± fl¬˜ ˝›˚˛±˚˛ ˜±øÈ¬¬ı˛ Êœ¬ı±Ì≈ √õ∂±˚˛

’Ú≈¬ÛøàÔÓ¬º

(b) ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ : ˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú › øÚÒ«±¬ı˛Ú fl¬¬ı˛ÀÓ¬ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ¤fl¬ ·≈¬ı˛≈Q¬Û”Ì«

àÔ±Ú ’øÒfl¬±¬ı˛ fl¬À¬ı˛º ¤ ø¬ı¯∏À˚˛ Ó‘¬Ì › ¬ıÚ±=À˘ Œ˚ √õ∂ˆ¬±¬ı ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·…º ¬ıÚ±=À˘ ¸‘©Ü

˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú Ó‘¬Ì±=˘ ’À¬Ûé¬±˚˛ ’ÀÚfl¬ fl¬˜ ˝˚˛º fl¬±¬ı˛Ú ¬ıÚˆ”¬ø˜ÀÓ¬ Á¬ÀÎ¬ˇ ¬Û¬ı˛± ¬Û±Ó¬±

˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±Ô« ¸‘ø©Ü fl¬¬ı˛±¬ı˛ √õ∂Ò±Ú Î¬◊¬Û±±Úº ˜±øÈ¬¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ¬Û±Ó¬± ¸—À˚±øÊÓ¬ ˝›˚˛±˚˛ ¤·≈ø˘

ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ Êœ¬ı±Ú≈¬ı˛ ¬Z±¬ı˛± ¸˝ÀÊ˝◊ Ê±ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— fl¬˜ ¬Ûø¬ı˛˜±Ú ∆Ê¬ı ¬Û±Ô« ¸‘ø©Ü fl¬À¬ı˛º ø¬ı¬Û¬ı˛œÓ¬flË¡À˜

Ó‘¬Ì±=À˘ [Œ√õ∂˝◊¬ı˛œ ’=À˘] ˜±øÈ¬¬ı˛ ø˝Î¬◊˜±À¸¬ı˛ √õ∂Ò±Ú Î¬◊»¸… ˝˘ √õ∂øÓ¬¬ıÂ√¬ı˛ ˜À¬ı˛ ˚±›˚˛± ‚±À¸¬ı˛ ¬Û±Ó¬±

› fl¬±`¬ √õ∂ˆ‘¬øÓ¬ ’—˙ ˚± ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¸—À˚±øÊÓ¬ ˝˚˛ ¤¬ı— ‚±À¸¬ı˛ ø˙fl¬Î¬ˇ ˚± ˜‘øMfl¬±¬ı˛ ˜ÀÒ…˝◊ ¸—À˚±øÊÓ¬
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Ô±Àfl¬º √õ∂øÓ¬¬ıÂ√¬ı˛ ¤˝◊ˆ¬±À¬ı˝◊ ˜‘øMfl¬±˚˛ √õ∂‰≈¬¬ı˛ ∆Ê¬ı ¬Û±Ô« ¸—À˚±øÊÓ¬ ˝˚˛ ˚± ø¬ıøù≠©Ü ˝À˚˛ ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œ

¬Ûø¬ı˛˜±ÀÌ ø˝Î¬◊˜±¸ ¸‘ø©Ü fl¬À¬ı˛º ˜±øÈ¬¬ı˛ ˜Ò…øàÔÓ¬ ‚±À¸¬ı˛ ø˙fl¬Î¬ˇ ‡≈¬ı Œ¬ı˙œ fl¬À¬ı˛ Êœ¬ı±Ú≈¬ı˛ ¬Z±¬ı˛± Ê±ø¬ı˛Ó¬

˝À˚˛ øÚ:À˙¯∏ ˝˚˛ Ú±º Ù¬À˘ ˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¬ fl¬˜ ˝›˚˛±¬ı˛ fl¬±¬ı˛Ì ¤¬ı˛”¬Û Êø˜ÀÓ¬

¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ ˜±Ò…À˜ ∆Ê¬ı ¬Û±Ô« ¸—À˚±øÊÓ¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ó¬±Â√±Î¬ˇ± ‰¬±À¯∏¬ı˛ Êø˜ ’øÓ¬ø¬ı˛q¡ ¬ı±˚˛≈˚≈q¡

˝›˚˛±˚˛ ¤¬ı— ˜±øÈ¬¬ı˛ ’±^«Ó¬± fl¬˜ ˝›˚˛±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Ê±¬ı˛Ú √õ∂øflË¡˚˛± ^≈Ó¬ ˝›˚˛±¬ı˛ Ù¬À˘ ¸—À˚±øÊÓ¬

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Œ¬ı˙œ¬ı˛ ˆ¬±· ’—˙ øÚ:À˙ø¯∏Ó¬ ˝˚˛º

(c) ˜±øÈ¬¬ı˛ ¢∂ÔÚ : ˜±øÈ¬¬ı˛ ¢∂ÔÚ› ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º Œ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ fl¬±±

˜±øÈ¬¬ı˛ Œ‰¬À˚˛ fl¬˜ ¬Ûø¬ı˛˜±ÀÌ ø˝Î¬◊˜±¸ Ô±Àfl¬ ¤¬ı˛ fl¬±¬ı˛Ì ¸y¬ıÓ¬ fl¬˜ ¬Ûø¬ı˛˜±Ì Ê˘ Ô±Àfl¬º ¤¬ı— ˜±øÈ¬ ’øÓ¬ø¬ı˛q¡

¬ı±˚˛≈˚≈q¡ ˝›˚˛±˚˛ ∆Ê¬ı ¬Û±Ô« ‡≈¬ı Ó¬±Î¬ˇ±Ó¬±øÎ¬ˇ Ê±ø¬ı˛Ó¬ ˝À˚˛ øÚ:À˙ø¯∏Ó¬ ˝˚˛º Ó¬±Â√±Î¬ˇ± √õ∂±fl‘¬øÓ¬fl¬ ¬Ûø¬ı˛À¬ı˙

› ¢∂ÔÚ ¤˜Ú Ô±Àfl¬ ˚±ÀÓ¬ ¤˝◊√√ ˜±øÈ¬ÀÓ¬ ‡≈¬ı ’•° ¬Ûø¬ı˛˜±ÀÌ ∆Ê¬ı ¬Û±Ô«˚≈q¡ ˝˚˛º ’±¬ı±¬ı˛ Œ˚ ˜±øÈ¬ÀÓ¬

Œ¬ı˙œ ¬Ûø¬ı˛˜±Ì Ê˘ ÊÀ˜ Ô±fl¬±¬ı˛ ÊÚ… ¬ı±˚˛≈ ‰¬˘±‰¬˘ fl¬˜ ˝˚˛ Œ¸‡±ÀÚ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ø¬ıÀù≠¯∏ÀÚ¬ı˛ ˝±¬ı˛

fl¬À˜ ˚±˚˛º Ù¬À˘ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıÀÎ¬ˇ ˚±˚˛º ¤˝◊ ÊÚ…˝◊ Úœ‰≈¬  Êø˜ÀÓ¬ Úœ¬ı˛ Ò±À¬ı˛¬ı˛ Êø˜ÀÓ¬

› ¬Û≈fl≈¬À¬ı˛¬ı˛ Ó¬˘ÀÀ˙¬ı˛ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛º

(d) ˜±Ú≈À¯∏¬ı˛ √õ∂ˆ¬±¬ı : ˜±Ú≈À¯∏¬ı˛ fl¬±Êfl¬˜« ø¬ıÀ˙¯∏Ó¬ ˙¸… ‰¬±¯∏ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º ¸±Ò±¬ı˛ÌÓ¬ Œ‡± Œ·ÀÂ√ Œ˚, Êø˜ÀÓ¬ ‰¬±¯∏ øÀ˚˛ Ù¬˘Ú Ù¬˘±ÀÚ± ˝˚˛ Œ¸˝◊ Êø˜¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

¬Ûø¬ı˛˜±Ì ¬ÛøÓ¬Ó¬ Êø˜¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜ ˝˚˛º ¤¬ı˛ fl¬±¬ı˛Ì ¸y¬ıÓ¬ ¤˝◊ ‰¬±À¯∏¬ı˛ Êø˜ ŒÔÀfl¬ Ù¬¸À˘¬ı˛ õ∂±˚˛ ¸¬ı

∆Ê¬ı ’—˙˝◊ Ó≈¬À˘ ŒÚ›˚˛± ˝˚˛º Ó¬±Â√±Î¬ˇ± ‰¬√±¯∏ Œ›˚˛±¬ı˛ Ù¬À˘ ˜±øÈ¬ ’øÒfl¬ ¬ı±˚˛≈˚≈q¡ ˝˚˛ ¬ıÀ˘ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

Ê±¬ı˛Ì √õ∂øflË¡˚˛± ’¶§±ˆ¬±ø¬ıfl¬¬ı±À¬ı Œ¬ı˙œ ˝˚˛º Ù¬À˘ ˜±øÈ¬¬ı˛ Œfl¬¬ı˘˜±S ¬Û‘á¬ d¬À¬ı˛˝◊ Ú˚˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛› ∆Ê¬ı

¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬À˜ ˚±˚˛º Œfl¬±Ú Êø˜ÀÓ¬ øfl¬ ¬Ûø¬ı˛˜±ÀÌ › øfl¬ Ò¬ı˛ÀÌ¬ı˛ Ù¬¸˘ Ù¬˘±ÀÚ± ˝˚˛ Ó¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛›

∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬ ¸±Ò±¬ı˛Ì ˙¸… ‰¬±¯∏ fl¬¬ı˛À˘› [¸œ˜ ¬ıœÊ Ê±Ó¬œ˚˛ Ù¬¸˘

Â√±Î¬ˇ±] ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛º øfl¬ôL≈√ ø˙•§œ Ê±Ó¬œ˚˛ Ù¬¸À˘¬ı˛ Œé¬ÀS › ∆Ê¬ı ¬Û±ÀÔ«¬ı˛

¬Ûø¬ı˛˜±Ì ’ÀÚfl¬·≈ÀÚ ¬ı‘øX ¬Û±˚˛º

˜±øÈ¬ÀÓ¬ ‰≈¬ÚÊ±Ó¬œ˚˛ ¬Û±ÀÔ«¬ı˛ Î¬◊¬ÛøàÔøÓ¬ : [ ‰≈¬Ú ¸˜‘X ˜±øÈ¬ÀÓ¬ ¬ı±Ó¬±¸ Œ¬ı˙œ Ô±Àfl¬ fl¬±¬ı˛Ì ¤¬ı˛”¬Û ˜±øÈ¬ÀÓ¬

Î¬◊¬Û˚≈q¡ ·Í¬Ú ¸‘ø©Ü ˝˚˛º ¤¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ ¬ı±Ó¬±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¬±˚˛ ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± é¬±¬ı˛fl¬œ˚˛

˝›˚˛±˚˛ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ Êœ¬ı±Ì≈ ˜‘øMfl¬±˚˛ ¸—À˚±øÊÓ¬ ∆Ê¬ı ¬Û±Ô«Àfl¬ ^≈Ó¬ Ê±¬ı˛Ì fl¬À¬ı˛ √õ∂±˚˛ øÚ:À˙¯∏ fl¬À¬ı˛

ŒÙ¬À˘º ¤˝◊ÊÚ… Œ˚ ¸˜d¬ ˜‘øMfl¬±˚˛ ‰≈¬ÚÊ±Ó¬œ˚˛ ¬Û±Ô« Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬±˚˛ ∆Ê¬ı

¬Û±Ô« ‡≈¬ı fl¬˜ ˝˚˛º

[Î¬◊¬Ûø¬ı˛Î¬◊q¡ ’±À˘±‰¬Ú±¬ı˛ øˆ¬øMÀÓ¬ ˚ø› ˜‘øMfl¬±¬ı˛ ∆Ê¬ı ¬Û±Ô« ø¬ıøˆ¬iß ’¬ıàÔ±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ Ó¬Ô±ø¬Û

Ê˘¬ı±˚˛≈¬ı˛ √õ∂ˆ¬±¬ı ¤ø¬ı¯∏À˚˛ ¸¬ı«√õ∂Ò±Ú fl¬±¬ı˛Ìº] Ê˘¬ı±˚˛≈¬ı˛ √õ∂fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Ê±¬ı˛Ì √õ∂øflË¡˚˛±
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øÚˆ«¬¬ı˛˙œ˘ Œ¸˝◊¬ı˛”¬Û Ê˘¬ı±˚˛≈ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı Î¬◊øæ › ’Ú…±Ú… ø¬ı¯∏˚˛·≈ø˘Àfl¬ øÚ˚˛LaÚ fl¬À¬ı˛º ˙¯∏… ‰¬±¯∏ ˜”˘Ó¬

Ê˘¬ı±˚˛≈¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

(vi) ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ·≈¬ı˛≈Q : [Importance of Role of organic matter)

˜‘øMfl¬± ˛̊ ∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸ ¤fl¬øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±±Úº ˜‘øMfl¬±˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ˜‘øMfl¬±¬ı˛

¬ı˝≈ø¬ıÒ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ú±·≈ÚÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º Œ¸·≈À˘± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı Î¬◊øæÀfl¬ √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º]

(a) Î¬◊øæÀ¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ ‡±… ¸¬ı˛¬ı¬ı˛±˝fl¬±¬ı˛œ ø˝¸±À¬ı ø˝Î¬◊˜±À¸¬ı˛ ·≈¬ı˛≈Q : [˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß

Î¬◊¬Û±±Ú ·≈ø˘¬ı˛ ˜ÀÒ… ø˝Î¬◊˜±¸ ·±ÀÂ√¬ı˛ ‡±À…¬ı˛ ¤fl¬øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊ÀV˙…º ·±ÀÂ√¬ı˛ √õ∂Ò±Ú ‡±…·≈ø˘ ˚Ô±:

Ú±˝◊À∏C±ÀÊÚ, ¬ÛÈ¬±˙ › ¸±˘ÀÙ¬ÀÈ¬¬ı˛ ˜ÀÒ… ¤ø¬ı,Œ˚˛ Ú±˝◊À∏C±ÀÊÚ Î¬◊À~‡À˚±·…º ˜±øÈ¬ÀÓ¬ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛

¬Ûø¬ı˛˜±Ì ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ¤fl¬±ôL√ˆ¬±À¬ı øÚˆ«¬¬ı˛˙œ˘º ¤Â√±Î¬ˇ±› ’Ú…Ó¬˜ Î¬◊øæ ‡±À…¬ı˛ Î¬◊»¸›

ø˝Î¬◊˜±¸ Êœ¬ı › √õ∂±Ìœ ŒÀ˝¬ı˛ ø¬ıøˆ¬iß ’—˙ ÊøÈ¬˘ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ¬ÛÀ‰¬ ˚±›˚˛±¬ı˛ ¬Û¬ı˛ ∆Ó¬¬ı˛œ

˝˚˛º [Œfl¬¬ı˘˜±S Î¬◊øæÀ¬ı˛ ‡±… ¸¬ı˛¬ı¬ı˛±˝fl¬±¬ı˛œ ø˝¸±À¬ı ¬ı± Î¬◊»¸… ø˝¸±À¬ı ø˝Î¬◊˜±À¸¬ı˛ ˆ”¬ø˜fl¬± ·≈¬ı˛≈Q¬Û”Ì« Ú˚˛,

ø˝√√Î¬◊˜±¸ Î¬◊øæ‡±… ø¬ıøÚ˜˚˛ fl¬¬ı˛±¬ı˛ Œé¬ÀS ·≈¬ı˛≈Q Ú˚˛, ø˝Î¬◊˜±¸ Î¬◊øæ‡±… ø¬ıøÚ˜˚˛ fl¬¬ı˛±¬ı˛ Œé¬ÀS ·≈¬ı˛≈Q¬Û”Ì«

ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º] ø˝Î¬◊˜±À¸¬ı˛ fl¬À˘±À˚˛Î¬ Ò˜«œ ·≈Ú Ô±fl¬±˚˛ ¤¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± [Cal-

Ion exchange capacity) ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º ¤¬ı˛ÊÚ… ø˝Î¬◊˜±¸ ˜”˘Ó¬: ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ’±˚˛ÀÚ¬ı˛ ¸=˚˛fl¬±¬ı˛œ

ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º

(b) ˜‘øMfl¬±¬ı˛ Œˆ¬ÃÓ¬Ò˜«Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬¬ı˛ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ·≈¬ı˛≈Q : ˜‘øMfl¬±¬ı˛ ø¬ıøˆ¬iß Œˆ¬ÃÓ¬Ò˜« ˚Ô±ñ

·Í¬Ú (Structure) Ê˘Ò±¬ı˛Ú é¬˜Ó¬± √õ∂ˆ‘¬øÓ¬Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬¬ı˛ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º

ø˝Î¬◊˜±À¸¬ı˛ ¸—˝øÓ¬ ˙øq¡ Œ¬ı˙œ Ô±fl¬±˚˛ ˜±øÈ¬¬ı˛ ˜ÀÒ… fl¬«˜ ¬ı±˘≈fl¬Ì±Àfl¬ › ¬Ûø˘fl¬Ì±Àfl¬ ¤fl¬Ó¬±¬ıX fl¬À¬ı˛

ø¬ıøˆ¬iß ’±˚˛Ó¬Ú › ’±fl¬±À¬ı˛¬ı˛ ·Í¬Ú ¸‘ø©Ü ˝˚˛º ¬√õ∂±Ôø˜fl¬ˆ¬±À¬ı ¸‘©Ü ˜±øÈ¬¬ı˛ ·Í¬ÀÚ¬ı˛ àÔ±ø˚˛Q øÀÓ¬ ø˝Î¬◊˜±¸

·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¬± ¢∂˝Ú fl¬À¬ı˛º ø˝Î¬◊˜±¸ øÚÀ©Ûø¯∏Ó¬ ¤fl¬ √õ∂fl¬±¬ı˛ ’±Í¬±À˘± ¬Û±Ô« ˜±øÈ¬¬ı˛ ·Í¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛

¬Û±Ó¬˘± d¬À¬ı˛¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ˚± ¬ÛÀ¬ı˛ ˙≈øfl¬À˚˛ ø·À˚˛ fl¬øÍ¬Ú ˝˚˛, Ù¬À˘ ·Í¬Ú·≈ø˘ ÊÀ˘¬ı˛ ’±‚±ÀÓ¬ Œˆ¬Àe·

Œ˚ÀÓ¬ ¬Û±À¬ı˛ Ú±º

˜±øÈ¬ Ê˘Ò±¬ı̨Ú é¬˜Ó¬±Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬¬ı̨ÀÓ¬ ø˝Î¬◊̃ ±À¸¬ı̨ ·≈¬ı̨≈Q : ø˝Î¬◊̃ ±¸ ’Ó¬…ôL√ fl¬À˘±À˚̨Î¬ Ò «̃œ ˝›˚̨±˚̨

¤¬ı̨ Ê˘Ò±¬ı̨Ú é¬˜Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚̨º ¤ÊÚ… Œ˚ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊̃ ±À¸¬ı̨ ¬Ûø¬ı̨˜±Ú Œ¬ı˙œ Ô±Àfl¬ Œ¸ ˜±øÈ¬¬ı̨

Ê˘Ò±¬ı̨Ìé¬˜Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚̨º Œ¸ ◊̋Ó≈¬˘Ú±˚̨ ø˝Î¬◊̃ ±¸ø¬ı˝œÚ ‘̃øMfl¬±¬ı̨ Ê˘Ò±¬ı̨Úé¬˜Ó¬±  ’ÀÚfl¬ fl¬˜ ˝˚̨º

(c) ˜±øÈ¬¬ı˛ Êœ¬ı±Ú≈¬ı˛ Î¬◊¬Û¬ı˛ ø˝Î¬◊˜±À¸¬ı˛ √õ∂ˆ¬±¬ı : [ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ˜±øÈ¬¬ı˛ Êœ¬ı±Ú≈¬ı˛ fl¬˜«é¬Ó¬± ˜±øÈ¬¬ı˛ ∆Ê¬ı

¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¬È¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú ¬Œ¬ı˙œ
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˝À˘ ˜±øÈ¬ÀÓ¬ Êœ¬ı±Ú≈¬ı˛ ¸—‡…± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º ø¬ı¬Û¬ı˛œÓ¬flË¡À˜ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú fl¬˜ ˝À˘

Êœ¬ı±Ú≈¬ı˛ ¬Ûø¬ı˛˜±Ì› ’ÀÚfl¬ fl¬˜ ˝˚˛º ¤¬ı˛ fl¬±¬ı˛Ú ˝˘ ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı ¬¬Û±Ô« ¬Û‰¬ÀÚ¬ı˛ ¸˜˚˛ ø¬ıøˆ¬iß

√õ∂fl¬±¬ı˛ Êœ¬ı±Ú≈ Ó¬±À¬ı˛ √õ∂À˚˛±ÊÚœ˚˛ ˙øq¡ ¤¬ı— fl¬±¬ı«Ú ¢∂˝Ú fl¬À¬ı˛º] ˜±øÈ¬¬ı˛ Êœ¬ı±Ú≈¬ı˛ fl¬˜«é¬˜Ó¬± ¬ı± Ó¬±À¬ı˛

Î¬◊¬ÛøàÔøÓ¬ ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¬±—À˙ øÚˆ«¬¬ı˛˙œ˘º ˜‘øMfl¬± Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÚ ¬ı±˚˛≈˜≈q¡

˝À˘˝◊ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Êœ¬ı±Ú≈¬ı˛ ¸—‡…± ’ÀÚfl¬ Œ¬ıÀÎ¬ˇ ˚±˚˛º ¤¬ı— fl¬˜«é¬˜Ó¬±› ¬ı‘øX ¬Û±˚˛º ¤øfl¬ ŒÔÀfl¬›

ø˝Î¬◊˜±À¸¬ı˛ ·≈¬ı˛≈Q ’ÀÚfl¬ Œ¬ı˙œº fl¬±¬ı«Ú ø˝Î¬◊˜±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬ÀÓ¬ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ·Í¬Ú ¸‘ø©Ü ˝˚˛º

˚±¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ ¶§±ˆ¬±ø¬ıÀfl¬¬ı˛ Ó≈¬˘Ú±˚˛ ¬ı±˚˛≈¬ı˛ ¬Ûø¬ı˛˜±Ú ’ÀÚfl¬ Œ¬ı˙œ ˝√√˚˛º

4.3.3 ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ :

(i) Î¬◊¬ı«¬ı̨Ó¬±¬ı̨ ¸—:± : ‘̃øMfl¬±¬ı̨ Î¬◊¬ı«¬ı̨Ó¬± ˙øq¡ ◊̋̋ ±¬ı̨ ¤fl¬øÈ¬ ø¬ıÀ˙ ∏̄ ·≈Ì ˚±¬ı̨ Î¬◊¬Û¬ı̨ Î¬◊øæÀ¬ı̨ ≈̧àÔ ¬ı‘øX

Ó¬Ô± Î¬◊»¬Û±øfl¬± ˙øq¡ ¸¬ı«±À¬Ûé¬± ’øÒfl¬ øÚ «̂¬¬ı̨˙œ˘º Î¬◊¬ı«¬ı̨ ‘̃øMfl¬± ◊̋ ·±ÀÂ√¬ı̨ Î¬◊»¬Û±øfl¬± ˙øq¡Àfl¬ ≈̧øÚø(Ó¬

fl¬À¬ı̨º ˙À¸…±»¬Û±ÀÚ ¬Ûø¬ı̨˜±Ú ø¬ıÀ˙ ∏̂̄ ¬±À¬ı øÚ «̂¬¬ı̨ fl¬À¬ı̨ ‘̃øMfl¬±¬ı̨ Î¬◊¬ı«¬ı̨Ó¬± ˙øq¡¬ı̨ Î¬◊¬Û¬ı̨º Œ˚ ‘̃øMfl¬± ˚Ó¬ Î¬◊¬ı«¬ı̨

Œ¸ ˜±øÈ¬¬ı̨ Î¬◊»¬Û±øfl¬± ˙øq¡ Ó¬Ó¬ Œ¬ı˙œº ’¬ı˙… ˙À¸…¬ı̨ Î¬◊»¬Û±øfl¬± ˙øq¡ øÚ «̂¬¬ı̨ fl¬À¬ı̨ ˜±øÈ¬¬ı̨ Î¬◊¬ı«¬ı̨Ó¬± Â√±Î¬̌±›

˜±øÈ¬¬ı̨ ¬Ûø¬ı̨‰¬ «̊±¬ı̨ Î¬◊¬Û¬ı̨º ˜±øÈ¬ øÍ¬fl¬ ˆ¬±À¬ı fl¬ø ∏̄«Ó¬ Ú± ˝À˘, ◊̋̋ ±ÀÓ¬ ¸±¬ı̨ √õ∂À˚̨±· Ú± fl¬¬ı̨À˘ ¤¬ı— Œ¸À‰¬¬ı̨ Ê˘

¸¬ı̨¬ı¬ı̨±˝ Ú± fl¬¬ı̨À˘ Î¬◊¬ı«¬ı̨ ‘̃øMfl¬±ÀÓ¬› ˙À¸…±»¬Û±Ú ’±˙±Ú≈¬ı̨”¬Û ˝˚̨ Ú±º ø¬ı¬Û¬ı̨œÓ¬ flË¡À˜ ’Ú≈¬ı«¬ı̨ ‘̃øMfl¬±Àfl¬ øÍ¬fl¬˜Ó¬

¬Ûø¬ı̨‰¬ «̊± fl¬¬ı̨À˘› ˙À¸…¬ı̨ Î¬◊»¬Û±Ú ’Ú≈¬ı̨”¬Ûˆ¬±À¬ı ’±˙±Ú≈¬ı̨”¬Û ˝˚̨ Ú±º ≈̧Ó¬¬ı̨±— ˜±øÈ¬¬ı̨ Î¬◊»¬Û±øfl¬± ˙øq¡ øÚ «̂¬¬ı̨˙œ˘

˜±øÈ¬¬ı̨ Î¬◊¬ı«¬ı̨Ó¬± ˙øq¡ › ◊̋̋ ±¬ı̨ ¬Ûø¬ı̨‰¬ «̊±¬ı̨ Î¬◊¬Û¬ı̨º ¬Û‘øÔ¬ıœ¬ı̨ flË¡˜¬ıÒ«̃ ±Ú ÊÚ¸—‡…±¬ı̨ ’iß̧ —àÔ±Ú ¸y¬ı ˝À˚̨ÀÂ√

Î¬◊¬ı«¬ı̨ ‘̃øMfl¬±¬ı̨ ≈̧©Ü≈ ¬Ûø¬ı̨‰¬ «̊±¬ı̨ ˜±Ò…À˜ Î¬◊»¬Û±øfl¬± ˙øq¡ ¬ı‘øX¬ı̨ ˜Ò… øÀ˚̨º

˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±¬ı˛ ¸—:± øÚ¬ı˛”¬ÛÚ ¤fl¬øÈ¬ ÊøÈ¬˘¬¬ı…±¬Û±¬ı˛º ¤¬ı˛ fl¬±¬ı˛Ì ˝˘ Î¬◊¬ı«¬ı˛Ó¬± ¬Ûø¬ı˛˜±À¬Û¬ı˛ øÚø«©Ü

Œfl¬±Ú ¬ÛXøÓ¬ ŒÚ˝◊º ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¬ı˘ÀÓ¬ ˝◊˝±¬ı˛ ¤fl¬øÈ¬ ¸˝Ê±Ó¬ ·≈ÌÀfl¬ Œ¬ı±Á¬±˚˛ ˚±˝± ˜‘øMfl¬±¬ı˛ ’Ú…±Ú…

Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈ÀÚ¬ı˛ ¸˜ø©Ü·Ó¬ Ù¬˘º ¤˝◊ ’ÀÔ« Î¬◊¬ı«¬ı˛Ó¬± ¬ı˘ÀÓ¬ ˜‘øMfl¬±¬ı˛ ¤˜Ú ¤fl¬øÈ¬ ’¬ıàÔ±

˚±˝± ·±ÀÂ√¬ı˛ Î¬◊»¬Û±øfl¬± ˙øq¡Àfl¬ øÚ˚˛LaÚ fl¬À¬ı˛º ·±ÀÂ√¬ı˛ ¸≈àÔ ¬ı‘øX øÚˆ«¬¬ı˛ fl¬À¬ı˛ fl¬À˚˛fl¬øÈ¬ ’¬Ûø¬ı˛˝±˚« Œ˜Ãø˘fl¬

Î¬◊¬Û±±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ Œ˚·≈ø˘ ·±Â√ ˜±øÈ¬ ¬ı± ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¬ ¢∂˝Ì fl¬À¬ı˛º ¤˝◊ Î¬◊¬Û±±Ú·≈ø˘ ·±ÀÂ√¬ı˛ ¬Û≈ø©Ü ‚È¬±˚˛

¬ıÀ˘ ¤·≈ø˘Àfl¬ Î¬◊øæ√À¬ı˛ ¬Û≈ø©ÜÀ˜Ã˘ ¬ıÀ˘º Î¬◊øæÀ¬ı˛ ¤˝◊ ¬Û≈ø©Ü øÚˆ«¬¬ı˛ fl¬À¬ı˛ ˜±øÈ¬¬ı˛ fl¬À˚˛fl¬øÈ¬ Œˆ¬ÃÓ¬ ›

¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛º ¸≈Ó¬¬ı˛±— Î¬◊¬ı«¬ı˛Ó¬± ˝˘ ˜±øÈ¬¬ı˛ ¤fl¬øÈ¬ ·≈Ì·Ó¬ ˜±Ú ˚± ˜±øÈ¬¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ Œˆ¬ÃÓ¬

› ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙À©Ü…¬ı˛ ¸˜ø©Ü·Ó¬ Ù¬˘º

(ii) ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡¬ı˛ øÚ˚˛Lafl¬ : ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ˝◊˝±¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬

∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¤·≈ø˘ ˝˘ (a) Î¬◊øæÀ¬ı˛ ¬Û≈ø©ÜÀ˜Ã˘ (b) ˜±øÈ¬¬ı˛ ·ˆ¬œ¬ı˛Ó¬± (c) ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ
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(d) ·Í¬Ú (e) ˜±øÈ¬¬ı˛ ¬ı˛KÒ™ (f) ˜±øÈ¬¬ı˛ Î¬◊¯Æ∏Ó¬± (g) ˜±øÈ¬¬ı˛ ¬ı±˚˛≈ (h) ˜±øÈ¬¬ı˛ ’±^«Ó¬± (i) ˜±øÈ¬¬ı˛ PH  (j)

˜‘øMfl¬±¬ı˛ ÒÚ±Qfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± (k) ø˝Î¬◊˜±¸ ¬ı± ∆Ê¬ı ¬Û±Ô«º

A. ˜‘øMfl¬±¬ı˛ Î¬◊øæ¬Û≈ø©Ü Œ˜Ã˘ (Nutrient in soil)

Î¬◊øæÀ¬ı˛ Œ¬ı“À‰¬ Ô±fl¬±¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚ ˝˚˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ‡±À…¬ı˛ Œ˚·≈À˘± Î¬◊øæ ˜±øÈ¬ ŒÔÀfl¬ ¸—¢∂˝

fl¬À¬ı˛º ·±Â√ ˜±øÈ¬ ŒÔÀfl¬ Œ˚¸fl¬˘ Œ˜Ã˘ ¸—¢∂˝ fl¬À¬ı˛ Œ¸·≈ø˘ ¸—‡…±˚˛  17øÈ¬ ¤¬ı— ¤À¬ı˛ ˜ÀÒ… Ú±˝◊À∏C±ÀÊÚ

Ù¬¸Ù¬¬ı˛±¸, ¬ÛÈ¬±ø˙˚˛±˜, fl¬…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ¤¬ı— ¸±˘Ù¬±¬ı˛ ¤˝◊ 6øÈ¬ ’øÒfl¬Ó¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ √õ∂À˚˛±ÊÚ

˝˚˛º ¤À¬ı˛ √õ∂±Ú ‡±…À˜Ã˘ (Macro nutrient) ¬ı˘± ˝˚˛º ¤À¬ı˛ ˜ÀÒ… ’±¬ı±¬ı˛ N, P, K √õ∂Ô˜ Œ|Ìœ¬ı˛

¬ı± √õ∂±Ôø˜fl¬ ‡±… Œ˜Ã˘ ¤¬ı— Ca, Mg, S Œfl¬ ø¬ZÓ¬œ˚˛ Œ|Ìœ¬ı˛ ¬ı± Œ·ÃÌ ‡±… Œ˜Ã˘ ¬ı˘± ˝˚˛º ’Ú…·≈ø˘Àfl¬

’Ú≈‡± Œ˜Ã˘ (Micronutrient) ¬ıÀ˘º

√õ∂Ò±Ú ‡±… Œ˜ÃÀ˘¬ı˛ ·≈¬ı˛≈Q : Î¬◊øæÀ¬ı˛ ¬Û≈ø©ÜÀÓ¬ √õ∂Ò±Ú ‡±… Œ˜Ã˘·≈ø˘ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¢∂˝Ú fl¬À¬ı˛º

¤˝◊ ¸˜d¬ Î¬◊øæ ‡±À…¬ı˛ √õ∂Ò±Ú fl¬±Ê ˝˘ñ

(a) Î¬◊øæ Œfl¬±À¯∏¬ı˛ ·Í¬Ú

(b) Œfl¬±¯∏ ¸—·Í¬ÚÀfl¬ ¬ıÊ±˚˛ ¬ı˛±‡±

(c) ˙øq¡¬ı˛ ø¬ıøÚ˜˚˛

(d) Î¬◊»À¸‰¬fl¬ ø˝¸±À¬ı ø¬ıøflË¡˚˛±

’Ú≈‡±… Œ˜Ã˘ (Micro nutrient)

Fe, Mn, Cu, Zn, Bo ˜ø˘¬ıÀÎ¬Ú±˜ (Mo), Œflv¬±ø¬ı˛Ì (Cl) ’À¬Ûé¬±fl‘¬Ó¬ ’ä ¬Ûø¬ı˛˜±ÀÌ √õ∂À˚˛±ÊÚ

˝˚˛º ¤˝◊·≈ø˘ ’Ú≈‡±… Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤fl¬˜±S Œ˘Ã˝ ¤¬ı— Œfl¬±Ú Œfl¬±Ú Œé¬ÀS Mg Â√±Î¬ˇ± ’Ú…±Ú… ’Ú≈‡±…

˜±øÈ¬ÀÓ¬ ’ä ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬º ˜±øÈ¬ÀÓ¬ ’Ú≈‡±À…¬ı˛ ¬Ûø¬ı˛˜±Ú ‡≈¬ı˝◊ fl¬˜ Ô±fl¬À˘› Ó¬±¬ı˛± ’±¬ı˙…fl¬ ¬ıÀ˘

ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º fl¬±¬ı˛Ì Î¬◊øæÀ√¬ı˛ ¬ı‘øX¬ı˛ ÊÚ… ’Ú≈‡±…·≈ø˘ ˚ø› √õ∂Ò±Ú ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛ Ú±, øfl¬ôL≈√ ¸˝±˚˛fl¬

ø˝¸±À¬ı ¤¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º fl¬Ó¬·≈ø˘ ’Ú≈‡±… Î¬◊øæ ¬ı‘øXÀÓ¬ Î¬◊»À¸‰¬fl¬ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º Ÿ¬Ì±Rfl¬

’±˚˛Ú-·Í¬Úfl¬±¬ı˛œ Œ˜Ã˘·≈ø˘ ˚Ô±ñŒ¬ı±¬ı˛Ì, ¤¬ı— ˜ø˘¬ıÀÎ¬Ú±˜ Î¬◊»À¸‰¬fl¬ ¬Û¬ı˛˜±Ì≈ ·Í¬ÀÚ ¸˝±˚˛Ó¬± fl¬À¬ı˛º

¤˝◊ ¸˜d¬ Î¬◊¬Û±±Ú·≈ø˘ Î¬◊øæ¬Û≈ø©Ü¬ı˛ ø¬ıøˆ¬iß √õ∂øflË¡˚˛±˚˛ ’Ú≈‚È¬fl¬ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛, ÒÚ±Rfl¬ ’±˚˛Ú˚≈q¡

’Ú≈‡±… ˚Ô± fl¬¬Û±¬ı˛ ¸˝À˚±·œ Î¬◊»À¸‰¬fl¬ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛ ¤¬ı— Î¬◊»À¸‰¬fl¬ √õ∂øflË¡˚˛±Àfl¬ Q¬ı˛±øi§Ó¬ fl¬À¬ı˛º

Œfl¬±Ú Œfl¬±Ú ’Ú≈‡±… ˚Ô± Fe, Cu, Mg Î¬◊øæÀ¬ı˛ ¬Û≈ø©ÜÀÓ¬ Ê±¬ı˛Ì ø¬ıÊ±¬ı˛Ì √õ∂øflË¡˚˛±˚˛ ¸˝±˚˛Ó¬± fl¬À¬ı˛ ¤¬ı—

’Ú…±Ú… fl¬À˚˛fl¬øÈ¬ ’Ú≈‡±… Î¬◊øæÀ¬ı˛ Œflv¬±À¬ı˛±øÙ¬˘ ¬ı‘øXÀÓ¬ ¸˝±˚˛Ó¬± fl¬À¬ı˛º
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˜±øÈ¬ÀÓ¬ ‡±… Œ˜Ã˘ ¸˜”À˝¬ı˛ ’±˚˛øÚfl¬ ∆¬ıø˙©Ü… :ñ

˜±øÈ¬ÀÓ¬ Œ˜Ã˘¸˜”˝ ¸±Ò±¬ı˛ÌÓ¬ ≈˝◊ ’¬ıàÔ±˚˛ Ô±Àfl¬ ˚Ô± ñ (a) ÊøÈ¬˘ ¤¬ı— ’^¬ıÌœ˚˛ › (b) ^¬ıÌœ˚˛

√õ∂Ô˜ ¬Û˚«±˚˛ ˆ≈¬q¡ Œ˜Ã˘ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ı«±À¬Ûé¬± Œ¬ıø˙º ¬ı˛±¸±˚˛øÚfl¬ › ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±ÀÓ¬

˜±øÈ¬¬ı˛ ÊøÈ¬˘ Œ˜Ã˘ ¬Û±Ô«·≈ø˘ ^¬ıÌœ˚˛ ’¬ıàÔ±˚˛ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º ’±¬ı±¬ı˛ Œfl¬±Ú Œfl¬±Ú ’¬ıàÔ±˚˛ ¸˝Ê√õ∂±¬Û…

^¬ıÚœ˚˛ Œ˜Ã˘› ÊøÈ¬˘ ¤¬ı— ’^±¬ıÚœ˚˛ ’¬ıàÔ±˚˛ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛º ^¬ıÚœ˚˛ ’¬ıàÔ±˚˛ Î¬◊¬Û±±Ú ¸˜”À˝¬ı˛

øfl¬Â√≈ ’—˙ Êœ¬ı±Ì≈ › ·±Â√ Ó¬±À¬ı˛ √õ∂À˚˛±ÊÀÚ ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ ¤¬ı— ¬ı±fl¬œ ’—˙ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ ‰≈¬“˝◊À˚˛ ˚±˚˛º

˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±ÀÔ« ’ÀÚfl¬ ‡±… Œ˜Ã˘ ÊøÈ¬˘ Œ˚Ã· ’¬ıàÔ±˚˛ Ô±Àfl¬º ¤˝◊¸¬ı ¬Û±Ô« ø¬ıøù≠©Ü ˝À˚˛

^¬ıÚœ˚˛ Œ˜ÃÀ˘ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ ¤¬ı— ·±ÀÂ√¬ı˛ ‰¬±ø˝± Œ˜È¬±˚˛º ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ √õ∂±˚˛ ¸˜d¬ Ú±˝◊À∏C±ÀÊÚ ¸±˘Ù¬±¬ı˛

¤¬ı— Ù¬¸Ù¬¬ı˛±À¸¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±·˝◊ ∆Ê¬ı Œ˚Ã· ¬ı˛”À¬Û Ô±Àfl¬º ∆Ê¬ı N ¤¬ı— S ˚Ó¬ ¸M3¬ı˛

^¬ıÚœ˚˛ ’¬ıàÔ±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ ∆Ê¬ı Ù¬¸Ù¬¬ı˛±¸ Ó¬Ó¬ ^≈Ó¬ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º

P,K, Mg ¤¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±·˝◊ ’ÕÊ¬ı ’¬ıàÔ±˚˛ ˜±øÈ¬ÀÓ¬ Ô±Àfl¬º ˜±øÈ¬¬ı˛ fl¬˘À˚˛Î¬ ’—À˙ ø¬ıøÚ˜˚˛é¬˜

Œ˚ Ca2+ ’±˚˛Ú Ô±Àfl¬ ·±Â√, Œ¸˝◊ Ca Œfl¬ ¸˝ÀÊ˝◊ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ˜±øÈ¬ÀÓ¬ ¢∂˝ÌÀ˚±·… Ca ¤¬ı˛

¬Ûø¬ı˛˜±Ì˝◊ Œ¬ıø˙, K ¤¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ˙Ó¬fl¬¬ı˛± ¤fl¬ˆ¬±· ˜±S ø¬ıøÚ˜˚˛é¬˜ ’¬ıàÔ±˚˛ Ô±Àfl¬º Œ¸˝◊ Ó≈¬˘Ú±˚˛

ø¬ıøÚ˜˚˛é¬˜ Mg ¤¬ı˛ ¬Ûø¬ı˛˜±Ú ’ÀÚfl¬ Œ¬ıø˙ , S ’ÕÊ¬ı ¤¬ı— Œ˚Ã· ≈˝◊ ¬ıàÔ±ÀÓ¬˝◊ Ô±Àfl¬ øfl¬ôL≈√ ∆Ê¬ı S

’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜±øÈ¬ÀÓ¬ ¬ÛÈ¬±ø¸˚˛±˜ Œflv¬±¬ı˛±˝◊Î¬ [KCl) Œ¸±øÎ¬˚˛±˜ Œflv¬±¬ı˛±˝◊Î¬ [NaCl) Œ¸±øÎ¬˚˛±˜

¸±˘ÀÙ¬È¬ (Na2SO4) √õ∂ˆ‘¬øÓ¬ ‡øÚÊ ˘¬ıÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ’ä Ô±Àfl¬ øfl¬ôL≈√ ‡¬ı˛±øflv¬©Ü ¢∂œÉ √õ∂Ò±Ú ’=À˘¬ı˛

˜±øÈ¬ÀÓ¬ ¤˝◊¸¬ı ˘¬ıÌ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ¬Û±›˚˛± ˚±˚˛º

(a) √õ∂Ô˜ Œ|Ìœ¬ı˛ √õ∂Ò±Ú ‡±… Œ˜Ã˘ [Primary Macro nutrient) :

Ú±˝◊À∏C±ÀÊÚ ·±ÀÂ√¬ı˛ ’Ú…Ó¬˜ √õ∂±Ú ‡±…º ·±ÀÂ√¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ ¬ı‘øX › ¬Û≈ø©ÜÀÓ¬ N ¸¬ı«±À¬Ûé¬± ·≈¬ı˛≈Q¬Û”Ì«

ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º Œ¬ıø˙¬ı˛ˆ¬±· ∆Ê¬ı Î¬◊¬Û±±Ú ·≈ø˘¬ı˛ ˜ÀÒ…˝◊ Ú±˝◊À∏C±ÀÊÚ Ô±Àfl¬º ¤˝◊ ¸˜d¬ ∆Ê¬ı Î¬◊¬Û±±Ú

·≈ø˘¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ ˝˘ ’…±ø˜ÀÚ± ’…±ø¸Î¬, øÚÎ¬◊øflv¬fl¬ ’…±ø¸Î¬, ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Î¬◊»À¸‰¬fl¬, ˙øq¡

ø¬ıøÚÀ˚˛±·fl¬±¬ı˛œ ø¬ıøˆ¬iß Î¬◊¬Û±±Ú ø¬ıÀ˙¯∏Ó¬: Œflv¬±À¬ı˛±øÙ¬˘, ADP, ATP √õ∂ˆ‘¬øÓ¬º ¤˝◊ ¸˜d¬ Î¬◊¬Û±±Ú·≈ø˘

Â√±Î¬ˇ± Î¬◊øæÀ¬ı˛ ∆Êø¬ıfl¬ √õ∂øflË¡˚˛± ’¸y¬ı ˝À˚˛ ›ÀÍ¬º fl¬±¬ı˛Ú Ú±˝◊À∏C±ÀÊÚ Î¬◊øæÀÀ˝ ¤˝◊ ¸˜d¬ Î¬◊¬Û±±Ú

·Í¬Ú fl¬À¬ı˛º Î¬◊øæÀÀ˝ ÚÓ≈¬Ú Œfl¬±¯∏ ·Í¬ÀÚ¬ı˛ ÊÚ… N ¤¬ı˛ √õ∂À˚˛±ÊÚ ’ÀÚfl¬ Œ¬ı˙œº ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±¬ı˛

˜±Ò…À˜ Î¬◊øæ fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ › Ê˘ ŒÔÀfl¬ fl¬±À¬ı«±˝±˝◊ÀEÈ¬ Î¬◊»¬Ûiß fl¬À¬ı˛ øfl¬ôL≈√ ø¬ıøˆ¬iß ∆Ê¬ı Œ˚Ã·

˚Ô± ñ Œ√õ∂±øÈ¬Ú, øÚÎ¬◊øflv¬fl¬ ’…±ø¸Î¬ √õ∂ˆ‘¬øÓ¬ ·øÍ¬Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú± ˚ø ˜±øÈ¬¬ı˛ ˜ÀÒ…› N ¤¬ı˛ ø¬ıÀ˙¯∏
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’ˆ¬±¬ı ‚ÀÈ¬º ˜±øÈ¬ÀÓ¬ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ ’ˆ¬±¬ı ‚È¬À˘ ·±ÀÂ√¬ı˛ ¬ı‘øX ¬ı± ¬Û≈ø©Ü ¤¬ı— √õ∂ÊÚÚ √õ∂øflË¡˚˛±¬ı˛ ø¬ıÀ˙¯∏ˆ¬±À¬ı

¬ı…±˝Ó¬ ˝˚˛º Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ ’ˆ¬±À¬ı ’ÀÚfl¬ Î¬◊øæ ‡¬ı«±fl‘¬øÓ¬ ’¬ıàÔ±˚˛ Ô±Àfl¬º ¤ÊÚ… Î¬◊øæ√Àfl¬±¯∏ ·Í¬Úfl¬±¬ı˛œ

ø¬ıøˆ¬iß Î¬◊¬Û±±Ú ˚Ô± Œ√õ∂±øÈ¬Ú › ’Ú…±Ú… Œ˚Ã··≈ø˘¬ı˛ Î¬◊»¬Û±Ú ¬ı˝≈˘ ¬Ûø¬ı˛˜±ÀÌ ˝ò±¸ ¬Û±˚˛ ¤¬ı— ·±ÀÂ√¬ı˛

^≈Ó¬ ¬ı‘øX ¸y¬ı ˝˚˛ Ú±º ¤¬ı˛ Ù¬À˘ Î¬◊øæÀ¬ı˛ Œflv¬±À¬ı˛±øÙ¬À˘¬ı˛ ‚±È¬øÓ¬ Œ‡± ˚±˚˛ ˚± ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±Àfl¬

’øÓ¬ Òœ¬ı˛ fl¬À¬ı˛ ŒÓ¬±À˘ ¤¬ı— fl¬±À¬ı«±˝±˝◊ÀEÈ¬ Î¬◊»¬Û±Ú› fl¬À˜ ˚±˚˛º ¤˝◊ ¸˜d¬ fl¬±¬ı˛ÀÌ ˜±øÈ¬ÀÓ¬ Ú±˝◊À∏C±ÀÊÚ

¸±¬ı˛ √õ∂À˚˛±· fl¬¬ı˛À˘ ·±ÀÂ√¬ı˛ ¬ı‘øX ^≈Ó¬Ó¬¬ı˛ ˝˚˛ ¤¬ı— ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ’—˙ ˚Ô± fl¬±`¬, ˙±‡±-√õ∂˙±‡±, ¬Û±Ó¬±

√õ∂ˆ‘¬øÓ¬ ·±Ï¬ˇ ¸¬ı≈Ê ¬ı˛À„¬ı˛ ˝˚˛º Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ ‚±È¬øÓ¬ ˝À˘ ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ’—À˙¬ı˛ ¬ı˛— ¬˝˘≈ ¬ı± ¸¬ı≈Ê

˝˘À ˝ÀÓ¬ Œ‡± ˚±˚˛º ’Ú≈¬ı˛”¬Û ˆ¬±À¬ı Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ Œ˚±·±Ú ˜±øÈ¬ÀÓ¬ Œ¬ı˙œ ˝À˘ ·±ÀÂ√¬ı˛ ¬Û±Ó¬± › fl¬±À`¬¬ı˛

^≈Ó¬ ¬ı‘øX ‚È¬ÀÓ¬ Ô±Àfl¬ ¤¬ı— ¤¬ı˛ Ù¬À˘ ·±Â√ ¬ˆ¬±ø¬ı˛ ˝À˚˛ ø·À˚˛ Œ¬ı“Àfl¬ ø·À˚˛ ’ÀÚfl¬ ¸˜˚˛ ˜±øÈ¬ÀÓ¬ ¬ÛÀÎ¬ˇ

˚±˚˛, Ó¬±Â√±Î¬ˇ± √õ∂ÊÚÚ √õ∂øflË¡˚˛± ø¬ı˘ø•§Ó¬ ˝˚˛º ¸À¬ı«±¬Ûø¬ı˛ ·±ÀÂ√¬ı˛± ø¬ıøˆ¬iß Œ¬ı˛±· › Œ¬Û±fl¬±˜±fl¬ÀÎ¬ˇ¬ı˛ ¬¬Z±¬ı˛±

’±flË¡±ôL√ ˝˚˛º

˜±øÈ¬ÀÓ¬ ’øÓ¬ø¬ı˛q¡ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ √õ∂ˆ¬±¬ı : Œfl¬±Ú Œfl¬±Ú ¸˜˚˛ ˜±øÈ¬ÀÓ¬ ’øÒfl¬ ¬Ûø¬ı˛˜±ÀÚ N ¤¬ı˛ ¬Œ˚±·±Ú

Î¬◊øæÀ¬ı˛ ¬ı‘øXÀÓ¬ ¸˝±˚˛fl¬ ˝˚˛º ø¬ıÀ˙¯∏Ó¬: ˚‡Ú P, K › ÊÀ˘¬ı˛ Œ˚±·±Ú ’√õ∂‰≈¬¬ı˛ ˝˚˛º øfl¬ôL≈√ P, K ¤¬ı—

ÊÀ˘¬ı˛ Œ˚±·±Ú ¬Ûø¬ı˛ø˜Ó¬ ˝À˘ ’øÓ¬ø¬ı˛q¡ N ¤¬ı˛ Œ˚±·±Ú Î¬◊øæÀ¬ı˛ ¶§±àÔ…fl¬¬ı˛ ¬ı‘øXÀÓ¬ √õ∂øÓ¬¬ıKÒfl¬Ó¬±¬ı˛ ¸‘ø©Ü

fl¬À¬ı˛º N ¤¬ı˛ ’øÓ¬ø¬ı˛q¡ Œ˚±·±ÀÚ Î¬◊øæÀ¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’—˙ ‚Ú ¸¬ı≈Ê ˝˚˛ ¤¬ı— ø¬ıøˆ¬iß √õ∂Ó¬…Àe·¬ı˛

¬ı˛¸±À˘± Î¬◊¬Û±±ÀÚ¬ı˛ ¬ı‘øX ‚ÀÈ¬ ¤¬ı— ‡±…˙À¸…¬ı˛ Œé¬ÀS ’øÓ¬ø¬ı˛q¡ N Œ˚±·±À˚±À·¬ı˛ Ù¬À˘ Î¬◊øæÀ¬ı˛ √õ∂ÊÚÚ

é¬˜Ó¬± Î¬◊øæÀ¬ı˛ ’Ú…±Ú… ’—À˙¬ı˛ ¬ı˛¸±À˘± ’—À˙¬ı˛ ¬ı‘øXÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º Œ˚ ¸˜d¬ Î¬◊øæ ŒÔÀfl¬ ø‰¬øÚ

Î¬◊»¬Û±øÓ¬ ˝˚˛, ˚Ô±, ˝◊é≈¬, ¸≈·±¬ı˛ ¬ıœÈ¬ √õ∂ˆ‘¬øÓ¬, Œ¸ ¸˜d¬ Î¬◊øæÀ¬ı˛ ¤¬ı˛”¬Û Œé¬ÀS ø‰¬øÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬À˜

˚±˚˛ ’øÓ¬ø¬ı˛q¡ N ¤¬ı˛ Œ˚±·±ÀÚ ’±˘≈ÀÓ¬ ÊÀ˘¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º ¬ı±ø·‰¬± ˙À¸…¬ı˛ Œé¬ÀS ø¬ıÀ˙¯∏Ó¬

Ù¬À˘¬ı˛ ¬ı±·±ÀÚ ’øÓ¬ø¬ı˛q¡ N ‚øÈ¬Ó¬ ¸±¬ı˛ √õ∂À˚˛±· fl¬¬ı˛À˘ ¤À¬ı˛ ¬ı˛¸±À˘± ’—À˙¬ı˛ ’øÓ¬ø¬ı˛q¡ ¬ı‘øXÀÓ¬

˙œÓ¬fl¬±À˘ Ó≈¬ø˝ÀÚ¬ı˛ ¬Z±¬ı˛± ¸˝ÀÊ˝◊ ’±flË¡±ôL√ ˝À˚˛ ¬ÛÀÎ¬ˇº Î¬◊øæÀ¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ ¬ı‘øXÀÓ¬ N Œ˚±·±ÀÚ¬ı˛ fl≈¬Ù¬˘

¬ı˛ fl¬¬ı˛± ˚±˚˛ ˚ø ˜±øÈ¬ÀÓ¬ N ¤¬ı˛ Ú…±˚˛ ¬Û˚«±5 P › K √õ∂À˚˛±· fl¬¬ı˛± ˚±˚˛º fl¬±¬ı˛Ì ’øÓ¬ø¬ı˛q¡ K, P

√õ∂À˚˛±À·¬ı˛ Ù¬À˘ Î¬◊øæÀ¬ı˛ ¬ı˛¸±À˘± ’—À˙¬ı˛ ¬ı‘øX ‚ÀÈ¬ Ú± ¤¬ı— ¬õ∂ÊÚÚ ¸˜˚˛ ø¬ı˘ø•§Ó¬ ˝˚˛ Ú± ˚± ’øÓ¬ø¬ı˛q¡

N √õ∂À˚˛±À· ¸—‚øÈ¬Ó¬ ˝˚˛º ˜±øÈ¬ÀÓ¬ ’øÓ¬ø¬ı˛q¡ N Œ˚±·±Ú ≈íˆ¬±À¬ı ‚È¬ÀÓ¬ ¬Û±À¬ı˛, ˚Ô±ñ

(i) ˜±øÈ¬ÀÓ¬ ’øÓ¬ø¬ı˛q¡ N ‚øÈ¬Ó¬ ¸±¬ı˛ √õ∂À˚˛±À·¬ı˛ Ù¬À˘º

(ii) ˜±øÈ¬ ŒÔÀfl¬ Î¬◊øæ Œ˚ ¬Ûø¬ı˛˜±Ì N ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ó¬±¬ı˛ ŒÔÀfl¬ ˚ø Œ¬ıø˙ N ¶§±ˆ¬±ø¬ıfl¬ ’¬ıàÔ±˚˛

Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ Î¬◊»¬ÛøM ˝˚˛º ’øÓ¬ø¬ı˛q¡ N Ú±˝◊À∏CÈ¬

¬ı˛”À¬Û ˜‘øMfl¬±˚˛ ’¬ıàÔ±Ú fl¬À¬ı˛º
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Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ Î¬◊»¸ :ñ ˚ø› N ¤¬ı˛ ¸œ˜±˝œÚ Î¬◊»¸ ˝˘ ¬ı±˚˛≈˜G¬˘, Ó¬Ô±ø¬Û Î¬◊øæ ¤˝◊ Î¬◊¬Û±±Ú

¸¬ı˛±¸ø¬ı˛ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ˜‘øMfl¬±˚˛ ’¬ıøàÔÓ¬ Ú±˝◊À∏C±ÀÊÚ Œfl¬¬ı˘˜±S ∆Ê¬ı Œ˚Ã· ’¬ıàÔ±˚˛ ’¬ıàÔ±Ú

fl¬À¬ı˛º ˚Ô± Œ√õ∂±øÈ¬Ú › ’Ú…±Ú… ∆Ê¬ı Œ˚Ã· ¬ı±˚˛≈˜`¬À˘ ’¬ıøàÔÓ¬ Ú±˝◊À∏C±ÀÊÚ ˚Ó¬é¬Ì ¬Û˚«ôL√ Ú± ¬ı˛±¸±˚˛øÚfl¬

√õ∂øflË¡˚˛±˚˛ ˝±˝◊ÀE±ÀÊÚ, ’ø'ÀÊÚ › fl¬±¬ı«ÀÚ¬ı˛ ¸Àe· ø˜ø˘Ó¬ ˝À˚˛ N ‚øÈ¬Ó¬ Œ˚Ã· ·Í¬Ú fl¬À¬ı˛ Ó¬Ó¬é¬Ì

Ó¬± Î¬◊øæ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Œ˚ √õ∂øflË¡˚˛±˚˛ ¬ı±˚˛≈˜`¬À˘¬ı˛ Ú±˝◊À∏C±ÀÊÚ ˜±øÈ¬ÀÓ¬ ’±¬ıX ˝˚˛ Ó¬±Àfl¬

Ú±˝◊À∏C±ÀÊÚ øàÔøÓ¬fl¬¬ı˛Ì (Nitrogen fixation) ¬ıÀ˘º ˜±øÈ¬¬ı˛ Êœ¬ı±Ì≈ Ú±˝◊À∏C±ÀÊÚ øàÔøÓ¬fl¬¬ı˛ÀÌ ø¬ıÀ˙¯∏

ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ ø¬ıøˆ¬iß Êœ¬ı±Ì≈ Î¬◊øæÀ¬ı˛ Œ˝±¬ıÀ˙À¯∏¬ı˛ ¬Û‰¬Ú ‚øÈ¬À˚˛ ø˝Î¬◊˜±¸ ·Í¬Ú

fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ N Œ˚ÃÀ·¬ı˛ ¸‘ø©Ü ˝˚˛ ˚± ·±Â√ ¢∂˝Ì fl¬À¬ı˛º ˜±øÈ¬¬ı˛ Œ˜±È¬ N ¤¬ı˛ Œ˚±·±ÀÚ¬ı˛ ˙Ó¬fl¬¬ı˛±

Ú¬ıı˝◊ˆ¬±· ¤ˆ¬±À¬ı ’±À¸º ø¬ıøˆ¬iß ¬ı…±fl¬øÈ¬ø¬ı˛˚˛± ÊøÈ¬˘ ∆Ê¬ı Ú±˝◊À∏C±ÀÊÚ Œ˚Ã·Àfl¬ ø¬ıÀù≠¯∏Ì fl¬À¬ı˛ ’ÕÊ¬ı

Ú±˝◊À∏C±ÀÊÚ ’±˚˛ÀÚ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ fl¬À¬ı˛º

(b) Ù¬¸Ù¬¬ı˛±¸ :ñ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ ¬Û¬ı˛ ø¬ZÓ¬œ˚˛ Î¬◊À~‡À˚±·… Î¬◊øæ ¬Û≈ø©Ü Œ˜Ã˘ ˝˘ Ù¬¸Ù¬¬ı˛±¸º Î¬◊øæÀ¬ı˛

¬ı‘øXÀÓ¬ Ù¬¸Ù¬¬ı˛±¸ ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º ¤øÈ¬ DNA-¬ı˛ ¤fl¬øÈ¬ Î¬◊À~À˚±·… Î¬◊¬Û±±Úº Î¬◊øæÀ¬ı˛

√õ∂ÊÚÀÚ› ¤øÈ¬ Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º Ó¬±Â√±Î¬ˇ± ¤øÈ¬ ADP › ATP-¬ı˛ Î¬◊À~‡À˚±·… Î¬◊¬Û±±Úº

¤˝◊ ≈˝◊ Î¬◊¬Û±±Ú ˙øq¡ √õ∂¬ı±À˝¬ı˛ Œé¬ÀS √õ∂Ò±Ú ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º Î¬◊øæÀ¬ı˛ ù´¸Ú ¤¬ı— ¸±À˘±fl¬¸—Àù≠¯∏

√õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜ ADP ŒÔÀfl¬ Î¬◊»¬Ûiß ATP Î¬◊øæ√ÀÀ˝ ø¬ıøˆ¬iß ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ √õ∂À˚˛±ÊÚœ˚˛

˙øq¡ ¸¬ı˛¬ı¬ı˛±˝ fl¬À¬ı˛º ¤˝◊ fl¬±¬ı˛ÀÚ Ù¬¸Ù¬¬ı˛±¸ Î¬◊øæÀ¬ı˛ ¬Û≈ø©ÜÀÓ¬ ø¬ıÀ˙¯∏ √õ∂À˚˛±ÊÚœ˚˛º

Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü › ¬ı‘øXÀÓ¬ Ù¬¸Ù¬¬ı˛±¸ øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß ø¬ı¯∏À˚˛ √õ∂ˆ¬±¬ı ø¬ıd¬±¬ı˛ fl¬À¬ı˛º

(i) ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±˚˛º

(ii) Ú±˝◊À∏C±ÀÊÚ ¤¬ı˛ øàÔøÓ¬fl¬¬ı˛Ìº

(iii) ˙À¸…¬ı˛ ¬Ûø¬ı˛¬Û”¬ı˛Ì › ø¬ıfl¬±À˙ ·±ÀÂ√¬ı˛ Ù≈¬˘, Ù¬˘, ¬ıœÊ ¸‘ø©Üº

(iv) ·±ÀÂ√¬ı˛ ø˙fl¬ÀÎ¬ˇ¬ı˛ √õ∂¸±¬ı˛, ø¬ıÀ˙¯∏Ó¬ Ó¬ôL≈√Ê±Ó¬œ˚˛ ˜”˘º

(v) ‡±… ˙¸… Î¬◊»¬Û±Úfl¬±¬ı˛œ Î¬◊øæÀ¬ı˛ fl¬±`¬ ˙q¡ fl¬¬ı˛ÀÓ¬, ¤¬ı˛ ÊÚ… ·±Â√ ¸˝ÀÊ ¬ÛÀÎ¬ˇ Œ˚ÀÓ¬ ¬Û±À¬ı˛

Ú±º

(vi) ˙À¸…¬ı˛ ·≈Ì·Ó¬ ˜±Ú ø¬ıÀ˙¯∏Ó¬: ˙±fl¬¸ør¬ı˛ ·≈Ì·Ó¬˜±Ú Î¬◊iß˚˛Ú fl¬¬ı˛ÀÓ¬º

Ù¬¸Ù¬¬ı˛±À¸¬ı˛ Î¬◊»¸ :ñ Ù¬¸Ù¬¬ı˛±À¸¬ı˛ Î¬◊»¸ ∆Ê¬ı › ’ÕÊ¬ı ’¬ıàÔ±˚˛ ˜±øÈ¬ › ‡øÚÊ ¬Û±Ô«º Ó¬±Â√±Î¬ˇ±

fl‘¬øS˜ ¬ı˛±¸±˚˛øÚfl¬ ¸±¬ı˛ › ∆Ê¬ı ¸±¬ı˛ √õ∂À˚˛±À·¬ı˛ Ù¬À˘ ˜±øÈ¬¬ı˛ Ù¬¸Ù¬¬ı˛±¸ ¸˜‘øX ˘±ˆ¬ fl¬À¬ı˛º

˜±øÈ¬ÀÓ¬ ’ÕÊ¬ı Ù¬¸Ù¬¬ı˛±¸ :ñ é¬±¬ı˛œ˚˛ ˜±øÈ¬ÀÓ¬ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ √õ∂Ò±Ú Î¬◊»¸ ˝˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ fl¬…±˘ø¸˚˛±˜
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‡øÚÊ, ˚Ô± fl¬±¬ı«ÀÚÈ¬, ’…±¬Û±È¬±˝◊È¬ fl¬Ì±, ˝±˝◊E'√±˝◊Î¬ ’…±¬Û±È¬±˝◊È¬, ∏C±˝◊fl¬…±˘ø¸˚˛±˜ Ù¬¸ÀÙ¬È¬, Î¬±˝◊

fl¬…±˘ø¸˚˛±˜ Ù¬¸ÀÙ¬È¬ › ˜ÀÚ±fl¬…±˘ø¸˚˛±˜ Ù¬¸ÀÙ¬È¬º ˜±øÈ¬ÀÓ¬ ’±˚˛¬ı˛Ì, ’…±˘≈ø˜øÚ˚˛±˜ Ù¬¸ÀÙ¬È¬ Œ˚ÃÀ·¬ı˛

√õ∂±Ò±Ú… ‚ÀÈ¬ ¤¬ı— ¤øÈ¬˝◊ Ù¬¬ı˛Ù¬¬ı˛±À¸¬ı˛√ √õ∂Ò±Ú Î¬◊»¸ ø˝¸±À¬ı ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ’±˚˛¬ı˛Ì Ù¬¸ÀÙ¬È¬

˘…±ÀÈ¬¬ı˛±˝◊ÀÈ¬ √õ∂Ò±ÚÓ¬ ¬Û±›˚˛± ˚±˚˛º

˜±øÈ¬ ŒÔÀfl¬ H2PO4 - ’±˚˛Ú ·±Â√ ¢∂˝Ì fl¬À¬ı˛º ¸±Ò±¬ı˛ÌÓ¬ ˜±øÈ¬ÀÓ¬ ¤¬ı˛ ¬Ûø¬ı˛˜±Ì ‡≈¬ı fl¬˜ Ô±Àfl¬ ¤¬ı—

ø¬ıøˆ¬iß ’ÕÊ¬ı Ù¬¸ÀÙ¬È¬ Œ˚ÃÀ·¬ı˛ ^¬ıÚœ˚˛Ó¬±¬ı˛ ›¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛º √õ∂Ò±ÚÓ¬: ˜±øÈ¬¬ı˛ PH, ^¬ıÚœ˚˛ ’±˚˛¬ı˛Ì,

’…±˘≈ø˜øÚ˚˛±˜ ¤¬ı— ˜…±e·±øÚÀÊ¬ı˛ ¬Ûø¬ı˛˜±Ì, ¶§ä ^¬ıÌœ˚˛ Ù¬¸ÀÙ¬È¬ Œ˚ÃÀ·¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛

¢∂˝ÌÀ˚±·…Ó¬± øÚÒ«±¬ı˛Ì fl¬À¬ı˛º ¤À¬ı˛ ˜ÀÒ… PH ¤¬ı˛ √õ∂ˆ¬±¬ı ¸¬ı«±øÒfl¬º ’•° ˜±øÈ¬¬ı˛ Ê˘œ˚˛ ^¬ıÀÌ (PH<6.7)

HPO4
2– ¤¬ı˛ ŒÔÀfl¬ H2PO4– ¤¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œº PH 6.7 ¤¬ı˛ Œ¬ı˙œ ˝À˘ HPO4

2– ¤¬ı˛ ¬Ûø¬ı˛˜±Ì

H2PO4
– ¤¬ı˛ ŒÔÀfl¬ ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œº PH9 ¤¬ı˛ Œ¬ı˙œ ˝À˘ ¤˝◊ ≈˝◊ ’±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ PO4

3– ¤¬ı˛

¬Ûø¬ı˛˜±Ì ¬ı±ÀÎ¬ˇº ˜±øÈ¬¬ı˛ PH 6–7 ¤¬ı˛ ˜ÀÒ… ˝À˘ Ù¬¸Ù¬¬ı˛±À¸¬ı˛ ¢∂˝ÌÀ˚±·…Ó¬± ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ˝˚˛º

˜±øÈ¬ÀÓ¬ ∆Ê¬ı Ù¬¸Ù¬¬ı˛±¸ :ñ ˜±øÈ¬¬ı˛ ∆Ê¬ı Ù¬¸Ù¬¬ı˛±À¸¬ı˛ √õ∂±˚˛ ’ÀÒ«fl¬ ’—˙ √õ∂Ò±ÚÓ¬ øÓ¬ÚøÈ¬ ’¬ıàÔ±˚˛

Ô±Àfl¬ ˚Ô± ˝◊ÀÚ±ø¸àÈ¬¸ Ù¬¸ÀÙ¬È¬, Ù¬¸ÀÙ¬±ø˘ø¬ÛÎ¬ ¤¬ı— øÚÎ¬◊øflv¬fl¬ ’…±ø¸Î¬º ¤Â√±Î¬ˇ± Ù¬¸ÀÙ¬±À√õ∂±øÈ¬Ú, ¸≈¬Û±¬ı˛

Ù¬¸ÀÙ¬ÀÈ¬› Ù¬¸Ù¬¬ı˛±¸ ¬Û±›˚˛± ø·À˚˛ÀÂ√º ¬ı±fl¬œ ’ÀÒ«Àfl¬¬ı˛ Î¬◊»¸ ¸•ÛÀfl«¬ Œ¸¬ı˛fl¬˜ øfl¬Â√≈ Ê±Ú± ˚±˚˛ øÚ,

’ÕÊ¬ıœfl¬¬ı˛Ì √õ∂øflË¡˚˛±¬ı˛ ¬Z±¬ı˛± Ù¬¸Ù¬¬ı˛±¸ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ¢∂˝ÌÀ˚±·… ˝˚˛º Ú±˝◊À∏CÈ¬ ¬ı± ¸±˘ÀÙ¬ÀÈ¬¬ı˛ ˜ÀÓ¬± Ù¬¸ÀÙ¬È¬

Î¬◊øæÀÀ˝ ø¬ıÊ±ø¬ı˛Ó¬ ˝˚˛ Ú±  , Ê±ø¬ı˛Ó¬ ¬ı˛”À¬Û ∆Ê¬ı Œ˚ÃÀ·¬ı˛ ˜ÀÒ… Ô±Àfl¬, ¸±Ò±¬ı˛Ìˆ¬±À¬ı ˜ÀÚ ˝˚˛ ˙œÓ¬

√õ∂Ò±Ú › Ú±øÓ¬˙œÀÓ¬±¯Æ∏ ’=À˘ ’ÕÊ¬ıœfl¬¬ı˛Ì ¬ÛXøÓ¬ÀÓ¬ Ù¬¸Ù¬¬ı˛±¸ fl¬˜ ¬Ûø¬ı˛˜±ÀÌ ¢∂˝ÌÀ˚±·… ˝˚˛ øfl¬ôL≈√

¢∂œ¯Æ∏ √õ∂Ò±Ú ŒÀ˙ ∆Ê¬ı Ù¬¸Ù¬¬ı˛±¸ ’øÒfl¬Ó¬¬ı˛ ¸˝ÀÊ˝◊ ·±ÀÂ√¬ı˛ √õ∂À˚˛±ÊÚ Œ˜È¬±ÀÓ¬ ¸é¬˜ ˝˚˛º ∆Ê¬ıœfl¬¬ı˛Ì

› ¢∂˝ÌÀ˚±·… Ù¬¸Ù¬¬ı˛±¸ Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± ’¬ıXœfl¬¬ı˛Ì ¤˝◊ ≈˝◊ ¬ÛXøÓ¬ Êœ¬ı±Ì≈¬ı˛ ¸±˝±À˚… ¸—‚øÈ¬Ó¬ ˝˚˛º ’•°

˜±øÈ¬ÀÓ¬ ’…±˘≈ø˜øÚ˚˛±˜ › ’±˚˛¬ı˛Ú Ù¬±˝◊ÀÈ¬±Ù¬¸ÀÙ¬È¬ ¤ÚÊ±˝◊˜ ¬Z±¬ı˛± ¸˝ÀÊ ø¬ıÀù≠ø¯∏Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º øfl¬ôL≈√

‰≈¬Ú √õ∂À˚˛±À·¬ı˛ ¬Û¬ı˛ fl¬…±˘ø¸˚˛±˜ Ú±˝◊À∏CÈ¬ ∆Ó¬¬ı˛œ ˝˚˛ ˚±¬ı˛ ^¬ıÚœ˚˛Ó¬± ’øÒfl¬Ó¬¬ı˛º ¤fl¬±¬ı˛ÀÚ˝◊ ¤øÈ¬ Êœ¬ı±Ì≈

¬Z±¬ı˛± ø¬ıÀù≠øÓ¬ ˝˚˛ ¤¬ı— ¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º

(c) ¬ÛÈ¬±ø¸˚˛±˜ : ·±ÀÂ√¬ı˛ øÓ¬ÚøÈ¬ ’¬Ûø¬ı˛˝±˚« ‡±À…¬ı˛ ˜ÀÒ… ¬ÛÈ¬±ø¸˚˛±˜ ’Ú…Ó¬˜º ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛ ‚±È¬øÓ¬

‚È¬À˘ ·±Â√ ‡¬ı«±fl‘¬øÓ¬ ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— ·±ÀÂ√¬ı˛ Œfl¬±À¯∏¬ı˛ ¬Ûø¬ı˛¬Û≈ø©Ü Ú± ˝›˚˛±˚˛ ·±ÀÂ√¬ı˛ ¬ı‘øX ‚ÀÈ¬ Ú±º ˜±øÈ¬

ŒÔÀfl¬ Î¬◊øæ ¬ÛÈ¬±ø¸˚˛±˜ ¢∂˝Ì fl¬¬ı˛±¬ı˛ ¬Û¬ı˛ Ó¬± ¸¬ı˛±¸ø¬ı˛ ¬ı‘øXfl¬±˘œÚ ’—À˙ ’Ô«±» Œfl¬±À˙ Œ¬Û“ÃÂ√±˚˛º ¬ÛÈ¬±¸

·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ø˙¬ı˛±¬ı˛ ˜Ò… øÀ˚˛ √õ∂¬ı±ø˝Ó¬ ˝À˚˛ Î¬◊˝±¬ı˛ ˜ÀÒ…˝◊ ¸ø=Ó¬ ˝˚˛º ¤¬ı˛ ’ˆ¬±À¬ı ·±ÀÂ√¬ı˛ ¬Û≈À¬ı˛±ÀÚ±

¬Û±Ó¬±·≈ø˘¬ı˛ øfl¬Ú±¬ı˛± √õ∂ÔÀ˜ ˝˘≈ › ¬ÛÀ¬ı˛ ¬ı±±˜œ ¬ı˛„√√À¬ı˛ ˝À˚˛ ¬ÛÀÎ¬ˇº ≈˝◊ Ú±˘œ¬ı˛ ˜Ò…¬ıÓ«¬œ ’—À˙ √õ∂ÔÀ˜

˝˘≈ › ¬ÛÀ¬ı˛ ¬ı±±˜œ ¬ı˛— ¤¬ı˛ ŒÂ√±¬Û ¸‘ø©Ü ˝˚˛º ¤¬ı˛ Ù¬À˘˝◊ ·±ÀÂ√¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ ¬ı‘øX ø¬ıÚ©Ü ˝˚˛ ¤¬ı— ¤¬ı˛
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√õ∂ÊÚÚ é¬˜Ó¬± ˝ò±¸ ¬Û±˚˛º ¤ÀÓ¬ ˙¸… Î¬◊»¬Û±Ú ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛º ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX

Œ¬ÛÀ˘ ø¬ıøˆ¬iß ¬√õ∂fl¬±¬ı˛ ˙¸… ø¬ıÀ˙¯∏Ó¬ ˆ≈¬A±, Ó≈¬˘± √õ∂ˆ‘¬øÓ¬¬ı˛ Î¬◊»¬Û±Ú ¬ı‘øX ¬Û±˚˛º ¸±Ò±¬ı˛ÌÓ¬ Œ˚ ¸˜d¬ ˙¸…

Œ√õ∂±øÈ¬ÀÚ¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ fl¬±À¬ı«±˝±˝◊ÀEÈ¬ Î¬◊»¬Û±Ú fl¬À¬ı˛ Œ¸·≈ø˘¬ı˛ ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛ ‰¬±ø˝± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛º

¤ÊÚ… ˜±øÈ¬ÀÓ¬ ¤¬ı˛ Œ˚±·±Ú Œ¬ı˙œ ˝À˘ ‹ ¸˜d¬ ˙¸…·≈ø˘ ˆ¬±À˘± fl¬À¬ı˛ Êiú±ÀÓ¬ ¬Û±À¬ı˛º ’±¬ı±¬ı˛ Œ˚

¸˜d¬ ˙¸… œ‚«¸˜˚˛ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ¬ı‘øX ¬Û±˚˛ Œ¸·≈ø˘¬ı˛ Ó≈¬˘Ú±˚˛ ^≈Ó¬ ¬ıÒ«Ú˙œ˘ ˙¸…¸˜”˝ ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛

¬ı‘øXÀÓ¬ ^≈Ó¬ ¸±Î¬ˇ± Œ˚˛º

˜±øÈ¬ÀÓ¬ ¬ÛÈ¬±ø¸˚˛±˜ ¸¬ı˛¬ı¬ı˛±˝ Œ¬ı˙œ Ô±fl¬±¬ı˛ ÊÚ… ¸±¬ı˛ ø˝À¸À¬ı ¤¬ı˛ ¬ı…¬ı˝±¬ı˛ ¸œø˜Ó¬ øÂ√˘, øfl¬ôL≈√ ¬ÛÈ¬±ø¸˚˛±˜-

¸±¬ı˛ √õ∂À˚˛±· fl¬À¬ı˛ flË¡˜±·Ó¬ ˙¸… Î¬◊»¬Û±Ú fl¬¬ı˛±¬ı˛ Ù¬À˘ ¬ÛÈ¬±ø¸˚˛±˜ ’ˆ¬±¬ı ‚È¬ÀÓ¬ Ô±Àfl¬º ¤ÊÚ… ¤‡Ú

√õ∂±˚˛ ¸¬ı«Àé¬ÀS Ú±˝◊À∏C±ÀÊÚ › Ù¬¸Ù¬¬ı˛±À¸¬ı˛ Ú…±˚˛ ¬ÛÈ¬±ø¸˚˛±˜› ’øÚ¬ı±˚« ˝À˚˛ ¬ÛÀÎ¬ˇÀÂ√º

·±ÀÂ√¬ı˛ ¢∂˝ÌÀ˚±·…Ó¬±Àfl¬ øˆ¬øM fl¬À¬ı˛ ˜±øÈ¬ÀÓ¬ ¬ÛÈ¬±ø¸˚˛±˜Àfl¬ √õ∂Ò±ÚÓ¬ øÓ¬Ú ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛º ˚Ô±

[fl¬] ’√õ∂±¬Û… [‡] ^≈Ó¬ ¢∂˝ÌÀ˚±·… ¤¬ı— [·] ÒœÀ¬ı˛ ¢∂˝ÌÀ˚±·…º ˜±øÈ¬ÀÓ¬ ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛ √õ∂À˚˛±ÊÚ Œ˜È¬±¬ı±¬ı˛

é¬˜Ó¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛ (i) ¬ÛÈ¬±ø¸˚˛±˜ ˚≈q¡ ‡øÚÀÊ¬ı˛ √õ∂fl‘¬øÓ¬ › ¬Ûø¬ı˛˜±Ì (ii) ‡øÚÊ ŒÔÀfl¬ ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛

˜≈øq¡¬ı˛ ˝±¬ı˛ ¤¬ı— (iii) fl¬±±fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬ › ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛º

(i) ¬ÛÈ¬±ø¸˚˛±˜ ˚≈q¡ ‡øÚÀÊ¬ı˛ √õ∂fl‘¬øÓ¬ › ¬Ûø¬ı˛˜±Ì : ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ ø¬ıøˆ¬iß ‡øÚÀÊ ˙Ó¬fl¬¬ı˛± 1–

3 ˆ¬±· ¬ÛÈ¬±ø¸˚˛±˜ Ô±Àfl¬º ¤fl¬ Œ˝"¬ı˛ Êø˜ÀÓ¬ 3–100 Œfl¬øÊ ¬ÛÈ¬±ø¸˚˛±˜ Ô±Àfl¬º ¤¬ı˛ ˜±S 2% fl¬±±fl¬Ì±

∆Ê¬ı ¬Û±Ô«› Ê˘œ˚˛ ^¬ıÀÌ ¬Û±›˚˛± ˚±˚˛º fl¬±±fl¬Ì±¬ı˛ ø¬ıøÚ˜˚˛ Œ˚±·… ¬ÛÈ¬±ø¸˚˛±˜ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ¸˝ÀÊ

¢∂˝ÌÀ˚±·… ˝À˘› ¬ÛÈ¬±ø¸˚˛±˜˚≈q¡ ‡øÚÊ·≈ø˘ ¤¬ı˛ ˆ¬±`¬±¬ı˛ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º ˜±øÈ¬¬ı˛ ø¬ıøˆ¬iß ‡øÚÀÊ¬ı˛

˜ÀÒ… Œ˚·≈ø˘ÀÓ¬ ¬ÛÈ¬±ø¸˚˛±˜ ˚≈q¡ˆ¬±À¬ı Ô±Àfl¬ Œ¸·≈ø˘¬ı˛ ˜ÀÒ… √õ∂Ò±Ú ˝˘ ˜±¸Àfl¬±ˆ¬±˝◊È¬, ˜±˝◊fl¬±, ¬ı±À˚˛±È¬±˝◊È¬

˜±˝◊fl¬± ¤¬ı— ’ÀÔ«±Àflv¬Ê ŒÙ¬˘¸¬Û±¬ı˛º

(ii) ‡øÚÊ ŒÔÀfl¬ ¬ÛÈ¬±ø¸˚˛±˜ ˜≈øq¡¬ı˛ ˝±¬ı˛ : ¸”Ñ ‡øÚÊ fl¬Ì± fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ ˚≈q¡ ’•°-ÊÀ˘¬ı˛

¸—¶ÛÀ˙« ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ø¬ıøÚ˜À˚˛ ¬ÛÈ¬±ø¸˚˛±˜ ’±˚˛Ú ˜≈q¡ ˝˚˛º ŒÙ¬˘¸¬Û±À¬ı˛¬ı˛ ’±^« ø¬ıÀù≠¯∏ÀÌ¬ı˛

(hydrolysis) Ù¬À˘› ¬ÛÈ¬±ø¸˚˛±˜ ˜≈q¡ ˝˚˛º ˙œÓ¬ √õ∂Ò±Ú ŒÀ˙ ’±^«ø¬ıÀù≠¯∏Ì ù≠Ô ¬ıÀ˘ ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛

˜≈øq¡ ¬ı…±˝Ó¬ ˝˚˛º ˜±˝◊fl¬± Œ|Ìœ¬ı˛ ‡øÚÀÊ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıÀù≠¯∏ÀÌ¬ı˛ ¸˜˚˛ ≈øÈ¬ Œfl¬˘±À¸¬ı˛ ’ôL√¬ıÓ«¬œ d¬À¬ı˛

¬ÛÈ¬±ø¸˚˛±˜ ’±˚˛Ú Ê˘œ˚˛ ^¬ıÀÚ H+ ¤¬ı— H3O
+ ’±˚˛ÀÚ¬ı˛ ¬Z±¬ı˛± ø¬ıøÚ˜À˚˛¬ı˛˛ Ù¬À˘ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ Ô±Àfl¬º

(iii) fl¬±± fl¬Ì±¬ı˛ √õ∂fl‘¬øÓ¬ › ¬Ûø¬ı˛˜±Ì : ¬ÛÈ¬±ø¸˚˛±˜ fl¬±± fl¬Ì±¬ı˛ ¬Z±¬ı˛± ’±¬ıX ˝ÀÓ¬ Œ‡± ˚±˚˛º ¬ÛÈ¬±ø¸˚˛±˜

’±˚˛Ú ≈øÈ¬ fl¬±±fl¬Ì±¬ı˛ Ê±˘fl¬ (lattice) Œfl¬ ‘Ï¬ˇˆ¬±À¬ı ÒÀ¬ı˛ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ˝◊˘±˝◊È¬ › ˆ¬±ø˜«fl≈¬˘±˝◊ÀÈ¬

¤fl¬˝◊ˆ¬±À¬ı ¬ÛÈ¬±ø¸˚˛±˜ ’±¬ıX Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ ’±¬ıXœfl¬¬ı˛Ì ¬ÛXøÓ¬ÀÓ¬ ¬ÛÈ¬±ø¸˚˛±˜ ¸˝ÀÊ ˜±øÈ¬ ŒÔÀfl¬
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’¬Û¸±ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú± ’Ô‰¬ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ ÒœÀ¬ı˛ ¢∂˝ÌÀ˚±·… ˝˚˛º fl¬±±fl¬Ì±¬ı˛ ¸±ÀÔ ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛

¤¬ı˛”¬Û ’±¬ıXœfl¬¬ı˛Ì ˜±øÈ¬¬ı˛ PH ¤¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º

(B) ˜±øÈ¬¬ı˛ ·ˆ¬œ¬ı˛Ó¬± : ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¤¬ı˛ ·ˆ¬œ¬ı˛Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¬±—À˙ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜‘øMfl¬± ·ˆ¬œ¬ı˛

˝À˘ ·±ÀÂ√¬ı˛ ø˙fl¬Î¬ˇ ¬ı˝≈”¬ı˛ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ ˝˚˛ [Î¬◊˘•§ › ’Ú≈ˆ”¬ø˜fl¬ Î¬◊ˆ¬˚˛ øÀfl¬], ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ ŒÔÀfl¬

Î¬◊øæ Œ¬ı˙œ fl¬À¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛º ¤ÊÚ… ’øÒfl¬ ·ˆ¬œ¬ı˛Ó¬± ˚≈q¡ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±

¶§ä ·ˆ¬œ¬ı˛ ˜‘øMfl¬± ŒÔÀfl¬ Œ¬ı˙œ ˝˚˛º õ≠¬ıÚ ¸˜ˆ”¬ø˜¬ı˛ ˜±øÈ¬ ’øÒfl¬ ·ˆ¬œ¬ı˛ ˝›˚˛±˚˛ ˝◊˝±¬ı˛ Î¬◊»¬Û±øfl¬± Ó¬Ô±

Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ˝ÀÓ¬ Œ‡± ˚±˚˛º ’øÒfl¬ Ï¬±˘˚≈q¡ ¬Û±˝±ÀÎ¬ˇ¬ı˛ Ï¬±À˘ ·±À˚˛ ·ˆ¬œ¬ı˛Ó¬± fl¬˜

˝›˚˛±˚˛ ¤¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±› fl¬˜ ˝˚˛º

(C) ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ : Œˆ¬ÃÓ¬ ·≈Ì±·≈ÀÌ¬ı˛ ˜ÀÒ… ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ ¤¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡Àfl¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º ¸”Ñ › ˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡  ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ ¬ı˝≈·≈Ì Œ¬ı˙œ ˝˚˛º

˜‘øMfl¬±¬ı˛ ’Ú…±Ú… Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈Ì ˚Ô±ñ˜±øÈ¬¬ı˛ ¬ı±˚˛≈, ¬ı˛KÒ™, ’±^«Ó¬±, ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±

√õ∂ˆ‘¬øÓ¬ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ¤¬ı˛ ‡øÚÊfl¬Ì± ˚Ô± ¬ı±ø˘ fl¬±± › ¬Ûø˘¬ı˛ ¬Û±¬ı˛¶Û±ø¬ı˛fl¬ ¬Ûø¬ı˛˜±Ì ’Ô«±» ¢∂ÔÀÚ¬ı˛ Î¬◊¬Û¬ı˛º

¸”Ñ › ˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ ¬Û”À¬ı«±q¡ ·≈Ì±·≈Ì àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ Ô±Àfl¬ fl¬±¬ı˛Ì

¸”Ñ › ˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬±¬ı˛ ¬fl¬±± fl¬Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±Àfl¬º ˜‘øMfl¬±¬ı˛ ‡øÚÊfl¬Ì±·≈ø˘¬ı˛ ˜ÀÒ…

¤fl¬ ˜±S fl¬±± fl¬Ì±¬ı˛˝◊ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±, ’±˚˛Úø¬ıøÚ˜˚˛ é¬˜Ó¬±, ¬ı˛KÒ™ √õ∂ˆ‘¬øÓ¬ Œ¬ı˙œ Ô±Àfl¬º

fl¬±± fl¬Ì± Œ¬ı˙œ Ô±fl¬À˘ ˜‘øMfl¬± ·Í¬Ú› ¸‘ø©Ü ˝˚˛º ¤¬ı˛ ¬Ù¬À˘ fl¬«˜ ˜‘øMfl¬±¬ı˛ ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛

¬ıÀ˘ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± Œ˚˜Ú ¬ı‘øX ¬Û±˚˛ ŒÓ¬˜øÚ ¬ı±Ó¬±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì› ¬ı‘øX ¬Û±˚˛º ¬ı±˘≈fl¬±fl¬Ì±˚˛ ¤ ¸˜d¬

·≈Ì·≈ø˘ Ú± Ô±fl¬±˚˛ ¬ı±˘≈fl¬± √õ∂±Ò±Ú…˚≈q¡ àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬±fl‘¬Ó¬ ’Ú≈¬ı«¬ı˛ ˝˚˛º

(D) ˜‘øMfl¬±¬ı˛ ·Í¬Ú : ˜‘øMfl¬±¬ı˛ fl¬øÍ¬Ú ‡øÚÊ fl¬Ì± › ∆Ê¬ı fl¬øÌfl¬±·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ¤fl¬Ó¬±¬ıX ˝À˚˛ ø¬ıøˆ¬iß

’±fl‘¬øÓ¬ › ’±˚˛Ó¬ÀÚ¬ı˛ ø¬Û`¬ ¬ı± ·Í¬Ú ¸‘ø©Ü ˝À˘ ˜±øÈ¬¬ı˛ ’Ú…±Ú… Œˆ¬ÃÓ¬ ·≈Ì±·≈Ì √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛ ¬ıÀ˘ ¤øÈ¬

Î¬◊¬ı«¬ı˛Ó¬±¬ı˛ øÚ˚˛Lafl¬ ø˝¸±À¬ı ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ˜±øÈ¬ÀÓ¬ ·Í¬Ú ¸‘ø©Ü ˝À˘ ø¬ıøˆ¬iß ’±˚˛Ó¬ÀÚ¬ı˛ [é≈¬^ ¬ı± fl¬…±ø¬Û˘±ø¬ı˛

¤¬ı— ¬ı‘˝» ¬ı± ÚÚfl¬…±ø¬Û˘±ø¬ı˛] ¬ı˛ÀKÒ™¬ı˛ ¸‘ø©Ü ˝˚˛º é≈¬^ ¬ı˛KÒ™·≈ø˘ ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º

‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬±¬ı˛ ±Ú±fl‘¬øÓ¬ ¬ı± flË¡±•§ ·Í¬Ú ∆¬ıø˙©Ü… ¤¬ı˛ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬

fl¬À¬ı˛º ¬ı‘˝» ¬ı˛KÒ™·≈≈ø˘ ÊÀ˘¬ı˛ ¬Z±¬ı˛± ¬Û”Ì« Ú± Ô±fl¬±˚˛ ¤øÈ¬ ¬ı±˚˛≈¬ı˛ ¬Z±¬ı˛± ¬Û”Ì« ˝˚˛ ¬ıÀ˘ ¸≈·Í¬Ú˚≈q¡ ˜‘øMfl¬±¬ı˛

¬ı±˚˛≈ ·Í¬Ú˝œÚ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º Î¬◊øæÀ¬ı˛ √õ∂À˚˛±ÊÚœ˚˛ ¬Û≈ø©Ü Œ˜Ã˘·≈ø˘¬ı˛ ˜ÀÒ… fl¬±¬ı«Ú, ˝±˝◊ÀE±ÀÊÚ

¤¬ı— ’ø'ÀÊÚ ¬ı±˚˛≈ › Ê˘ ŒÔÀfl¬ ·‘˝œÓ¬ ˝˚˛º ¤ÊÚ… ˜±øÈ¬ÀÓ¬ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ¬ı±˚˛≈¬ı˛ Î¬◊¬ÛøàÔÓ¬ Ô±fl¬±

√õ∂À˚˛±ÊÚ ˝˚˛º ¬ı‘˝» ¬ı˛KÒ™·≈ø˘ ’±¬ı˛ ¤fl¬øÀfl¬ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬±Àfl¬ ¬ı‘øX fl¬À¬ı˛º ¤¬ı˛ Ù¬À˘ ˜±øÈ¬ ’øÒfl¬

·ˆ¬œ¬ı˛Ó¬± ¬Û˚«ôL√ ¸¬ı˛¸ ˝À˚˛ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛º ˜±øÈ¬ÀÓ¬ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± ¬ı‘øX ¬Û±˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬ Ê˘ ÊÀ˜
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¬ı±Ó¬±À¸¬ı˛ ‚±È¬øÓ¬ ‚ÀÈ¬ Ú±º Œ“±˚˛±˙ ¤¬ı— fl¬±± ˜±øÈ¬ › ∆Ê¬ı¬Û±Ô« ¸˜‘X ˜±øÈ¬ ¸≈Í¬Ú˚≈q¡ ˝›˚˛±˚˛ ¤À¬ı˛

Ê˘Ò±¬ı˛Ì é¬˜Ó¬±˝◊ ˙≈Ò≈ Œ¬ı˙œ ˝˚˛ Ú± ˜±øÈ¬ÀÓ¬ ¬ı±˚˛≈¬ı˛ ¬Ûø¬ı˛˜±Ì› Œ¬ı˙ ˝˚˛º ¤¬ı˛ Ù¬À˘ ‹ ˜‘øMfl¬±·≈ø˘¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±

·Í¬Ú˝œÚ ¬ı±ø˘fl¬Ì±¬ı˛ √õ∂±Ò±Ú…˚≈q¡ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ ’ÀÚfl¬·≈Ì Œ¬ı˙œ ˝˚˛º

(E) ˜‘øMfl¬± ¬ı˛KÒ™ : ˜‘øMfl¬± ¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛› Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ø¬ıÀ˙¯∏Ó¬ ˜‘øMfl¬±

¬ı˛ÀKÒ™ ’±˚˛Ó¬øÚfl¬ ¬Û±Ô«fl¬… ¤ ø¬ı¯∏À˚˛ Î¬◊À~‡À˚±·…º ¬ı‘˝» ¬ı˛KÒ™˚≈q¡ ˜‘øMfl¬±¬ı˛ ˜ÀÒ… Ê˘ ¸˝ÀÊ˝◊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬

¬Û±À¬ı˛ ¬ıÀ˘ ¤¬ı˛”¬Û ˜±øÈ¬¬ı˛ Ê˘Ò±¬ı˛Ìé¬˜Ó¬± fl¬˜ ˝˚˛, øfl¬ôL≈√ ¬ı±˚˛≈¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝˚˛º ¬ı±ø˘˜±øÈ¬¬ı˛ ¬ı˛KÒ™·≈ø˘

¬ı‘˝» ’±˚˛Ó¬ÀÚ¬ı˛ ˝›˚˛±˚˛ ¤¬ı˛ ˜Ò… øÀ˚˛ ¬ı‘ø©Ü › Œ¸À‰¬¬ı˛ Ê˘ ¸˝ÀÊ ÚœÀ‰¬ ŒÚÀ˜ ˚±˚˛ ¬ıÀ˘ ˜±øÈ¬ÀÓ¬

√õ∂À˚˛±ÊÚœ˚˛ ÊÀ˘¬ı˛ ’ˆ¬±¬ı ‚ÀÈ¬º øfl¬ôL≈√ ¸≈·Í¬Ú˚≈q¡ fl¬±± › Œ“±˚˛±˙ ˜±øÈ¬¬ı˛ ·Í¬Úñ¤fl¬fl¬·≈ø˘ é≈¬^ › ¬ı‘˝»

≈˝◊˝◊ ˝›˚˛±˚˛ ¤À¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± › ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± Œ˚˜Ú Œ¬ı˙œ ˝˚˛ ŒÓ¬˜øÚ Ó≈¬˘Ú±˚˛ Œ“±˚˛±˙

› fl¬±± ˜±øÈ¬ Œ¬ı˙œ Î¬◊¬ı«¬ı˛ ¬ıÀ˘ ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜‘øMfl¬± ¸¬ı«±À¬Ûé¬± ¸≈·Í¬Ú˚≈q¡ ˝›˚˛±˚˛ ¤¬ı˛

Î¬◊¬ı«¬ı˛Ó¬± ¸¬ı«±À¬Ûé¬± Œ¬ı˙œº

(F) ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬± : ˜‘øMfl¬± Ó¬Ô± ¬ı±˚˛≈˜`¬À˘¬ı˛ Î¬◊¯Æ∏Ó¬± Î¬◊øæÀ¬ı˛ √õ∂fl‘¬øÓ¬Àfl¬ øÚ˚˛LaÌ fl¬À¬ı˛º ø¬ıøˆ¬iß

Î¬◊øæÀ¬ı˛ ˙±¬ı˛œ¬ı˛¬ı‘Mœ˚˛ ø¬ıøˆ¬iß √õ∂øflË¡˚˛± ¸‰¬˘ ¬ı˛±‡±¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚ ˝˚˛ Ú”…ÚÓ¬˜ Î¬◊¯Æ∏Ó¬±º ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬±

¤¬ı˛ fl¬˜ ˝À˘ Ó¬±¬ı˛ Î¬◊»¬Û±øfl¬± ˙øq¡ Ó¬Ô± Î¬◊¬ı«¬ı˛Ó¬± ’ÀÚfl¬ ¬Ûø¬ı˛˜±ÀÌ ˝ò±¸ ¬Û±˚˛º ’Ú≈fl”¬˘ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬

·≈Ì ø¬ıø˙©Ü ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬± fl¬±˜… ’¬ıàÔ±˚˛ Ú± Ô±fl¬À˘ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬˜ ˝˚˛º ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬± ˚ø

¸±¬ı˛±¬ı»¸¬ı˛ Î¬◊øæ Êiú±¬ı±¬ı˛ ’Ú≈fl”¬˘ ˝˚˛ Ó¬±˝À˘ Î¬◊¬ı«¬ı˛Ó¬± Œ¬ı˙œ ˝À¬ıº Î¬◊¯Æ∏ ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛ ’øÒfl¬Ó¬¬ı˛

˙œÓ¬˘ ¬Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬˜ ˝˚˛º

(G) ˜±øÈ¬¬ı˛ ¬ı±˚˛≈ : Œ˚À˝Ó≈¬ Î¬◊øæ √õ∂À˚˛±ÊÚœ˚˛ ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ ˜ÀÒ… fl¬±¬ı«Ú, ˝±˝◊ÀE±ÀÊÚ › ’ø'ÀÊÚ

¬ı±˚˛≈ › Ê˘ ŒÔÀfl¬ ¢∂˝Ì fl¬À¬ı˛ Œ¸˝◊À˝Ó≈¬ Œ¬ı˙œ ¬ı±˚˛≈˚≈q¡ ˜‘øMfl¬± ¶§ä ¬ı±˚˛≈˚≈q¡ ˜‘øM√√fl¡±¬ı˛ Ó≈¬˘Ú±˚˛ Î¬◊¬ı«¬ı˛ ˝˚˛º

Ê˘±ˆ≈¬ø˜ÀÓ¬ ¬ı±˚˛≈¬ı˛ ’ˆ¬±¬ı‚ÀÈ¬ ¬ıÀ˘ Î¬◊øæÀ¬ı˛ Œ¸¬ı˛”¬Û ¬Û≈ø©Ü ˝˚˛ Ú±º ¤ÊÚ… Ê˘±ˆ”¬ø˜ ’Ú≈¬ı«¬ı˛ ¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬

˝˚˛º ’Ú≈fl”¬˘ Œˆ¬ÃÓ¬ñ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ¸•Ûiß ˜‘øMfl¬±˚˛ ˚ø ¸±¬ı˛±¬ı»¸¬ı˛ ¬ı± ’øÒfl¬±—˙ ¸˜˚˛ Ê˘ ÊÀ˜

Ô±Àfl¬ Ó¬±˝À˘ ¬ı±˚˛≈¬ı˛ ’ˆ¬±¬ı‚øÈ¬Ó¬ fl¬±¬ı˛ÀÌ ‹ ˜±øÈ¬ ˙À¸…±»¬Û±Ú ¬ı± ’Ú…±Ú… Î¬◊øæ Êiú±¬ı±¬ı˛ ¬ÛÀé¬

’Ú≈fl”¬˘¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛ Ú±º ’Ô«±» ‹ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬˜ ˝˚˛º

(H) ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± : ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ ÊÚ… Ê˘ ¤fl¬øÈ¬ ’¬Ûø¬ı˛˝±˚« Î¬◊¬Û±±Úº Î¬◊øæ ¬Û≈ø©Ü¬ı˛ ÊÚ…

˜±øÈ¬ ŒÔÀfl¬ ‡±… Œ˜Ã˘ ¸—¢∂˝ fl¬À¬ı˛º ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ Ó¬¬ı˛˘ ’¬ıàÔ± ¬ı…Ó¬œÓ¬ Î¬◊øæÀ¬ı˛ ¬ÛÀé¬ ‹ ¸˜d¬

¬Û≈ø©Ü Œ˜Ã˘ ¢∂˝Ì fl¬¬ı˛± ¸y¬ı Ú˚˛º ¸≈Ó¬¬ı˛±— ˜±øÈ¬ÀÓ¬ Ê˘ Ú± Ô±fl¬À˘ Î¬◊øæÀ¬ı˛ ¬ı‘øX ¸y¬ı ˝˚˛ Ú±, ¤˜Ú

fl¬œ √õ∂±Ì ø¬ı¬Ûiß ˝˚˛º Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü¬ı˛ ÊÚ… ˜±øÈ¬ÀÓ¬ ¬Ûø¬ı˛ø˜Ó¬ ÊÀ˘¬ı˛ Œ˚±·±Ú ’¬ı…±˝Ó¬ Ô±fl¬± ’±¬ı˙…fl¬º
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¤ÊÚ… Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı Œ¬ı˙œ Œ¸·≈ø˘¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±› Œ¬ı˙œ ˝˚˛º ø¬ı¬Û¬ı˛œÓ¬

flË¡À˜ Œ˚ ¸˜d¬ ˜±øÈ¬¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± fl¬˜ Ó¬±˝±À¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡› fl¬˜ ˝˚˛º ˜±øÈ¬¬ı˛ ’±^«Ó¬± Î¬◊øæÀ¬ı˛

fl¬±˜… ’±^«Ó¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝À˘› ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˝ò±¸ Œ¬ÛÀÓ¬ ¬Û±À¬ı˛º fl¬±¬ı˛Ì ˜±øÈ¬ÀÓ¬ ¬Û˚«±5 ¬Ûø¬ı˛˜±Ì

ÊÀ˘¬ı˛ ¸±ÀÔ ¬Û˚«ôL√ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ¬ı±˚˛≈¬ı˛ Î¬◊¬ÛøàÔøÓ¬› Ô±fl¬± ¬ı˛fl¬±¬ı˛º ¤ ¸˜d¬ fl¬±¬ı˛ÀÌ Œ“±˚˛±˙ ˜±øÈ¬

fl¬±±˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ ’øÒfl¬Ó¬¬ı˛ Î¬◊¬ı«¬ı˛ ˝˚˛º fl¬±±˜±øÈ¬¬ı˛ Œ¬ı˙œ ’±^«Ó¬±¬ı˛ ÊÚ… ˜±øÈ¬ÀÓ¬ ¬ı±˚˛≈¬ı˛ ‚±È¬øÓ¬ ˝˚˛ fl¬±¬ı˛Ú

¬ı‘˝» ¬ı˛ÀKÒ™¬ı˛ ’ˆ¬±À¬ı ’øÓ¬ø¬ı˛q¡ Ê˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ Ú± ¬Û±¬ı˛±˚˛ ¤¬ı˛ ¬Û‘á¬d¬À¬ı˛ Ê˘ ÊÀ˜ ˚±˚˛º

¬ı±ø˘˜±øÈ¬ÀÓ¬ ’±ÀÃ Ê˘ Ô±Àfl¬ Ú± ¬ıÀ˘ ¤øÈ¬ ¸¬ı«±À¬Ûé¬± ’Ú≈¬ı«¬ı˛º

(I) ‘̃øMfl¬±¬ı˛ PH : PH ¤¬ı˛ Î¬◊¬Û¬ı˛ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜±øÈ¬¬ı˛ PH 9 ˝À˘ ˜±øÈ¬¬ı˛

¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬ ˝˚˛º ’¬Û¬ı˛øÀfl¬ PH 9 ¤¬ı˛ Œ¬ı˙œ ˝À˘ Ó¬±¬ı˛ ø¬ıøflË¡˚˛± é¬±¬ı˛fl¬œ˚˛ ¤¬ı— 9 ¤¬ı˛

fl¬˜ ˝À˘ ø¬ıøflË¡˚˛± ˝˚˛ ’±ø•°fl¬º ˜±øÈ¬¬ı˛ PH ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ¬«¬ı˛ fl¬À¬ı˛ Î¬◊øæÀ¬ı˛ ¬Û≈ø©ÜñŒ˜ÃÀ˘¬ı˛ ^¬ıÚœ˚˛Ó¬±

Ó¬Ô± ¢∂˝ÌÀ˚±·…Ó¬±¬ı˛ Î¬◊¬Û¬ı˛º ˜±øÈ¬¬ı˛ PH 9 ¤¬ı˛ fl¬±Â√±fl¬±øÂ√ ˝À˘˝◊ Œ¬ı˙œ¬ı˛ ˆ¬±· ¬Û≈ø©ÜñŒ˜Ã˘ ^¬ıœˆ”¬Ó¬ ˝˚˛

¬ıÀ˘ Î¬◊øæ› Ó¬± ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤ÊÚ… ‹¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ ‚±È¬øÓ¬ ‚ÀÈ¬ Ú±

¬ıÀ˘ Î¬◊øæÀ¬ı˛ ¬ı‘øX ¸ÀôL√±¯∏ÊÚfl¬ ˝˚˛º ¸≈Ó¬¬ı˛±— øÚ¬ı˛À¬Ûé¬ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚≈q¡ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± é¬±¬ı˛fl¬œ˚˛

› ’±ø•°fl¬ ˜‘øMfl¬±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º ˜±øÈ¬¬ı˛ PH 9 ¤¬ı˛ fl¬˜ ¬ı± Œ¬ı˙œ ˝À˘ Î¬◊øæ-¬Û≈ø©Ü-Œ˜Ã˘·≈ø˘

ÊÀ˘ ^¬ıœˆ”¬Ó¬ Ú± ˝›˚˛±˚˛ Î¬◊øæÀ¬ı˛ ‡±À…¬ı˛ ‚±È¬øÓ¬ ‚ÀÈ¬º ¸≈Ó¬¬ı˛±— Î¬◊øæ-¬Û≈ø©Ü-Œ˜Ã˘ ˜±øÈ¬ÀÓ¬ Ô±fl¬± ¸ÀM3›

‹·≈ø˘ Î¬◊øæÀ¬ı˛ ¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ Ô±Àfl¬ Ú± ¬ıÀ˘ Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü¬ı˛ ‚±È¬øÓ¬ ‚ÀÈ¬º ¤ÊÚ… ‹ √õ∂fl¬±¬ı˛

˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬˜ ˝˚˛º

(J) ˜‘øMfl¬±¬ı˛ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± : Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± Œ¬ı˙œ Œ¸˝◊

‘̃øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± Œ¬ı˙œ ˝ ˛̊º ø¬ı¬Û¬ı˛œÓ¬ flË¡À˜ fl¬˜ ’± ˛̊Ú ø¬ıøÚ˜ ˛̊ é¬˜Ó¬± ≈̊q¡ ‘̃øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± Ó≈¬˘Ú± ”̃̆ fl¬ˆ¬±À¬ı

fl¬˜º Î¬◊øæÀ¬ı˛ Œ¬ı˙œ¬ı˛ ˆ¬±· ¬Û≈ø©Ü-Œ˜Ã˘·≈ø˘ ÒÚ±Rfl¬ ’±Ò±Ú ˚≈q¡ ˝›˚˛±˚˛ [Œflv¬±ø¬ı˛Ú, Œ¬ı±¬ı˛Ì, ˜ø˘¬ıÀÎ¬Ú±˜

¬ı…Ó¬œÓ¬] ‹·≈ø˘ ÒÚ±Rfl¬ ’±˚˛Ú ø¬ıøÚ˜À˚˛¬ı˛ ˜±Ò…À˜ ¸—àÔ±ø¬ÛÓ¬ ˝˚˛ ¤¬ı— ¢∂˝ÌÀ˚±·… ’¬ıàÔ±˚˛ ’¬ıàÔ±Ú

fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬ Î¬◊øæ ¬Û≈ø©ÜÀ˜Ã˘ √õ∂À˚˛±· fl¬¬ı˛À˘ ˜±øÈ¬¬ı˛ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ [fl¬±± › ∆Ê¬ı fl¬Ì±] fl¬…±È¬ ’±˚˛Ú

› √õ∂˚≈q¡ fl¬…±È¬±˚˛ÀÚ¬ı˛ [¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛] ˜ÀÒ… ø¬ıøÚ˜˚˛ ˝˚˛ ’Ô«±» fl¬˘À˚˛Î¬fl¬Ì± ŒÔÀfl¬ fl¬…±È¬±˚˛Ú ’¬Û¸±ø¬ı˛Ó¬

˝˚˛ ¤¬ı— ¬Û≈ø©ÜÀ˜Ã˘ Ÿ¬Ì±Rfl¬ ’±Ò±Ú˚≈q¡ fl¬˘À˚˛Î¬ fl¬Ì±¬ı˛ ¬Z±¬ı˛± ·‘˝œÓ¬ ˝˚˛º ¸≈Ó¬¬ı˛±— Œ˚ ¸˜d¬ ˜‘øMfl¬±¬ı˛

’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± Œ¬ı˙œ Œ¸˝◊ ¸˜d¬ ˜‘øMfl¬± Ó¬Ó¬ Î¬◊¬ı«¬ı˛º fl¬±± ˜±øÈ¬ Œ“±˚˛±˙ ˜±øÈ¬ ¤¬ı— ø˝Î¬◊˜±¸ ¸˜‘X

˜±øÈ¬¬ı˛ fl¬˘À˚˛Î¬ fl¬Ì± [∆Ê¬ı › fl¬±± fl¬Ì±] Ÿ¬Ì±Rfl¬ ’±Ò±Ú ˚≈q¡ ˝›˚˛±˚˛ ˝◊˝±À¬ı˛ fl¬…±È¬±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±

Œ¬ı˙œ ˝˚˛º øfl¬ôL≈√  ¬ı±˘≈fl¬± fl¬Ì± Ÿ¬Ì±Rfl¬ ’±Ò±Ú˚≈q¡ Ú± ˝›˚˛±˚˛ ˝◊˝±¬ı˛ fl¬…±È¬±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± ¤Àfl¬¬ı±À¬ı˛˝◊

ŒÚ˝◊º ¤˝◊ ÊÚ… ¬ı±ø˘˜±øÈ¬ ¸¬ı«±À¬Ûé¬± ’Ú≈¬ı«¬ı˛º
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(K) ∆Ê¬ı ¬Û±Ô« ¬ı± ø˝Î¬◊˜±¸ : ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡¬ı˛ ¸¬ı«±À¬Ûé¬± w¬˜Ì øÚ˚˛Lafl¬ ˝˘ ∆Ê¬ı¬Û±Ô«º

∆Ê¬ı¬Û±Ô« ø¬ıøˆ¬iß ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ ’Ú…±Ú… Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛

Ê˘Ò±¬ı˛Ì é¬˜Ó¬± ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ø˝Î¬◊˜±¸fl¬Ì± fl¬±±¬ı˛ Ú…±˚˛ fl¬˘À˚˛Î¬Ò˜«œ ˝›˚˛±˚˛

Ó¬±¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± fl¬±± fl¬Ì±¬ı˛ Ú…±˚˛ Œ¬ı˙œº ø˝Î¬◊˜±¸ ¸˜‘X ˜‘øMfl¬±˚˛ ¤ÊÚ… Œ˚±·±Ú fl¬±˜… ’¬ıàÔ±˚˛

Ô±Àfl¬ ˚±˝± Î¬◊øæ ¬ı‘øX¬ı˛ ¬ÛÀé¬ ’Ú≈fl”¬˘º ø˝Î¬◊˜±¸ ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü fl¬¬ı˛ÀÓ¬› Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¬± ¢∂˝Ì

fl¬À¬ı˛º ø˝Î¬◊˜±¸ ¸˜‘X ˜±øÈ¬ ¸≈·Í¬Ú ˚≈q¡ ˝›˚˛±˚˛ ¤¬ı˛ ˜ÀÒ… ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± Œ˚˜Ú ¬ı‘øX ¬Û±˚˛ ŒÓ¬˜øÚ

¬ı‘˝» ¬ı˛ÀKÒ™ ¬ı±˚˛≈¬ı˛ ¬Ûø¬ı˛˜±Ì› ¬ı‘øX ¬Û±˚˛º ¤¬ı˛ Ù¬À˘ ø˝Î¬◊˜±¸-¸˜‘X ˜±øÈ¬ÀÓ¬ ’ø'ÀÊÚ, fl¬±¬ı«Ú ›

˝±˝◊ÀE±ÀÊÀÚ¬ı˛ ’ˆ¬±¬ı Ô±Àfl¬ Ú±º Ó¬±Â√±Î¬ˇ± ˜±øÈ¬ÀÓ¬ Î¬◊øæ-¬Û≈ø©Ü-Œ˜ÃÀ˘¬ı˛ Œ˚±·±Ú øÚˆ¬«¬ı˛ fl¬À¬ı˛ ø˝Î¬◊˜±À¸¬ı˛

¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛º ø˝Î¬◊˜±¸˝◊ ˜±øÈ¬¬ı˛ ¬Û≈ø©Ü-Œ˜ÃÀ˘¬ı˛ ˜Ê≈Ó¬ ˆ¬±G¬±¬ı˛ ¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º Î¬◊øæ › √õ∂±Ìœ¬ı˛

Œ˝±¬ıÀ˙¯∏ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ø˝Î¬◊˜±¸ ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜ ø¬ıøˆ¬iß ¬Û≈ø©ÜÀ˜Ã˘ Î¬◊»¬Ûiß ˝˚˛ › ˜±øÈ¬ÀÓ¬ ¸—˚≈q¡

˝˚˛º Î¬◊øæ ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ ¸¬ı«±À¬Ûé¬± ·≈¬ı˛≈Q¬Û”Ì« Î¬◊»¸ ˝˘ Êœ¬ı Ê·»º ˜±øÈ¬¬ı˛ √õ∂Ò±Ú ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ ˚Ô±

Ú±˝◊À∏C±ÀÊÚ, Ù¬¸Ù¬¬ı˛±¸ › ¬ÛÈ¬±À˙¬ı˛ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊»¸ ˝˘ ø˝Î¬◊˜±¸º ¸≈Ó¬¬ı˛±— ø˝Î¬◊˜±¸ ¸˜‘X ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±

¸¬ı«±À¬Ûé¬± Œ¬ı˙œ ˝˚˛º ¤ÊÚ… ø˝Î¬◊˜±¸ ¸˜‘X ‰¬±¬ı˛ÀÚ±ÀÊ˜ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¸¬ı«±À¬Ûé¬± Œ¬ı˙œº øfl¬ôL≈√ ¶§ä

ø˝Î¬◊˜±¸ ø¬ıø˙©Ü ¬ÛÎ¬Ê˘ ¬ı± ˘…±ÀÈ¬¬ı˛±˝◊È¬ ˜‘øMfl¬±˚˛ Î¬◊¬ı«¬ı˛Ó¬± ’ÀÚfl¬ fl¬˜º

4.4 ¸±¬ı˛±—˙ :

Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ Ú…±˚˛ ˜‘øMfl¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º Œˆ¬ÃÓ¬ ∆¬ıø˙À©Ü…¬ı˛ Ú…±˚˛

¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü…·≈ø˘› ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± Ó¬Ô± Î¬◊»¬Û±øfl¬± ˙øq¡Àfl¬ √õ∂ˆ¬±ø¬ıÓ¬ fl¬À¬ı˛º ˜‘øMfl¬±¬ı˛ √õ∂Ò±Ú

¬ı˛±¸±˚˛øÚfl¬ ∆¬ıø˙©Ü… ˝˘ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±, fl¬…±È¬±˚˛Ú ø¬ıøÚ˜˚˛, Î¬◊øæ-¬Û≈ø©Ü-Œ˜Ã˘ ¤¬ı— ∆Ê¬ı¬Û±Ô«º

(a) ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± : ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¬ı˘ÀÓ¬ Ó¬±¬ı˛ ^¬ıÀÚ¬ı˛ ’•°Q ¬ı± é¬±¬ı˛QÀfl¬

Œ¬ı±Á¬±˚˛º Ó¬±Â√±Î¬ˇ± ˜‘øMfl¬± ø¬ıøflË¡˚˛± øÚ¬ı˛À¬Ûé¬› ˝ÀÓ¬ ¬Û±À¬ı˛º ˜±øÈ¬¬ı˛ ^¬ıÀÚ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì

Œ¬ı˙œ ˝À˘ ¤¬ı˛ ø¬ıøflË¡˚˛± ˝˚˛ ’•°º ˝◊˝±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ˝À˘ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ˝˚˛ é¬±¬ı˛fl¬œ˚˛º ˚‡Ú Î¬◊ˆ¬˚˛

’±˚˛Ú ¸˜¬Ûø¬ı˛˜±Ì ˝˚˛ Ó¬‡Ú ø¬ıøflË¡˚˛± ˝˚˛ øÚ¬ı˛À¬Ûé¬ √õ∂fl‘¬øÓ¬¬ı˛º

Œ˚ ¬Ûø¬ı˛˜±¬ÛÀfl¬¬ı˛ ¸±˝±À˚… ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± √õ∂fl‘¬øÓ¬ øÚÒ«±ø¬ı˛Ó¬ ˝˚˛ Ó¬±Àfl¬ PH ¬ıÀ˘º  PH

¬ı˘ÀÓ¬ Œfl¬±Ú ^¬ıÀÌ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ŒÚÀ·øÈ¬ˆ¬ ˘·±ø¬ı˛˜ (PH is the negative

logarthim of hydrogen ion concentration), ’Ú…ˆ¬±À¬ı ¬ı˘ÀÓ¬ Œ·À˘ PH ˝˘ ˝±˝◊ÀE±ÀÊÚ ’±˚˛ÀÚ¬ı˛

·±Ï¬ˇÀQ¬ı˛ ’ÀÚ…±Ú…Àfl¬¬ı˛ (Reciprocal) ˘·±ø¬ı˛˜º

H
P

H
+ −

= 10
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Log H
PH

+
= − log10

P

Log H

Log

H
= −

+

10

∴ = − =
+

P Log H ce
H sin log10 1b g

Or P Log

H

H
=

+

1

˜‘øMfl¬±¬ı˛  PH ø¬ıøˆ¬iß øÚ˚˛LaÀfl¬¬ı˛ ¬Z±¬ı˛± √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛ ˚Ô± Ê˘¬ı±˚˛≈, ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ ˆ”¬√õ∂fl‘¬øÓ¬ ¸±¬ı˛

√õ∂À˚˛±·, fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ ˝◊Ó¬…±øº ’±^« Ê˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜‘øMfl¬±¬ı˛ ŒÔÀfl¬ é¬±¬ı˛fl¬·≈ø˘ ŒÒÃÓ¬ √õ∂øflË¡˚˛±˚˛

’øÒfl¬ ˜±S±˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛  PH fl¬˜ ˝˚˛ ’Ô«±» ¤¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ’•°√õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º

˙≈©® ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ PH Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı Œ¬ı˙œ ˝˚˛º ’¬ı˛Ì… ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ PH Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛

fl¬˜ ˝˚˛º ˆ”¬ø˜¬ı˛ Î¬◊2‰¬Ï¬±À˘ Î¬◊¬ÛÓ¬…fl¬±¬ı˛ Ó≈¬˘Ú±˚˛ PH Œ¬ı˙œ ˝˚˛º ˜±øÈ¬ÀÓ¬ fl¬±¬ı«Ú Î¬±˝◊ ’'±˝◊ÀÎ¬¬ı˛ ŒÊ±·±Ú

Œ¬ı˙œ ˝À˘› ˜±øÈ¬¬ı˛ PH ˝ò±¸ ¬Û±˚˛º

˜±øÈ¬¬ı˛ PH ø¬ıøˆ¬iß øfl¬ ŒÔÀfl¬ ·≈¬ı˛≈Q¬Û”Ì«º ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±˙øq¡ ’ÀÚfl¬±—˙ PH  ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘

Î¬◊øæÀ¬ı˛ ø¬ıøˆ¬iß ¬Û≈ø©Ü Œ˜Ã˘ ¢∂˝Ì ¬ı± Ó¬±À¬ı˛ √õ∂±¬Û…Ó¬± PH ¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ·±Â√ ˜±øÈ¬ ŒÔÀfl¬ ^¬ıÀÚ¬ı˛

˜±Ò…À˜˝◊ √õ∂À˚˛±ÊÚœ˚˛ ‡±… ¢∂˝Ì fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬ ’¬ıøàÔÓ¬ ø¬ıøˆ¬iß ¬Û≈ø©Ü-Œ˜ÃÀ˘¬ı˛ ^¬ıÚœ˚˛Ó¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛

PH ¤¬ı˛ Î¬◊¬Û¬ı˛º ˜±øÈ¬¬ı˛ PH 6.5 ŒÔÀfl¬ 7.5 ¤¬ı˛ ˜ÀÒ… Ô±fl¬À˘ Î¬◊øæÀ¬ı˛ ø¬ıøˆ¬iß ¬Û≈ø©ÜÀ˜Ã˘ ^¬ıœˆ”¬Ó¬ ˝˚˛

¤¬ı— ·±Â√ ¸˝ÀÊ˝◊ Ó¬± ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛º ¤ÊÚ… ’øÒfl¬ PH ˚≈q¡ ˜±øÈ¬ Œ˚˜Ú ’Ú≈¬ı«¬ı˛ ŒÓ¬˜øÚ fl¬˜

PH ˚≈q¡ ˜±øÈ¬› ¸˜±Úˆ¬±À¬ı ’Ú≈¬ı«¬ı˛º øÚ¬ı˛À¬Ûé¬ ø¬ıøflË¡˚˛±˚˛ ˜‘øMfl¬±¬ı˛ Êœ¬ı±Ì≈·≈ø˘ ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ øflË¡˚˛±˙œ˘

˝˚˛º ¤¬ı˛”¬Û ’¬ıàÔ±˚˛ ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ŒÊ±·±Ú ¬ı‘øX ¬Û±˚˛º

fl¬À˚˛fl¬øÈ¬ ’•° ˜”˘Àfl¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˜±øÈ¬ÀÓ¬ ’øÓ¬˙˚˛ ’•° ¬Û±Ô« ¬ı± é¬±¬ı˛fl¬ ˚≈q¡ fl¬¬ı˛À˘›

PH ¤¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú √õ∂øÓ¬˝Ó¬ ¬ı± Î¬◊¬ÛÀ¬ı˛±øÒfl¬ ˝˚˛º ¤˝◊ ’¬ıàÔ±Àfl¬ ¬ı±Ù¬±ø¬ı˛— ¬ı± Î¬◊ÛÀ¬ı˛±ÒÚ (Buffering)

¬ıÀ˘º

(b) ∆Ê¬ı ¬Û±Ô« : ˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±Ô« ¬ı˘ÀÓ¬ Êœø¬ıÓ¬ › ˜‘Ó¬ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ ∆Ê¬ı Î¬◊¬Û±±ÚÀfl¬ Œ¬ı±Á¬±˚˛º

Êœø¬ıÓ¬ ∆Ê¬ı Î¬◊¬Û±±Ú ¬ı˘ÀÓ¬ ¬ı‘˝» Êœ¬ı ˚Ô± Î¬◊øæÀ¬ı˛ ˜”˘, ¬ÛÓ¬e·, Œfl“¬À‰¬± √õ∂ˆ‘¬øÓ¬ ¤¬ı— Êœ¬ı±Ì≈ ˚Ô±

¬ı…±fl¬øÈ¬ø¬ı˛˚˛± Ù¬±øe· √õ∂ˆ‘¬øÓ¬Àfl¬ ¬Œ¬ı±Á¬±˚˛º ˜‘Ó¬ ∆Ê¬ı Î¬◊¬Û±±ÚÀfl¬ øÓ¬Ú ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛ ˚Ô± (i) ˜±øÈ¬ÀÓ¬

¸… ¸—˚≈q¡ ·±ÀÂ√¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’—˙ (ii) √õ∂±˚˛ ø¬ıÀ˚˛±øÊÓ¬ ¬ı± ¬ÛÀ‰¬ ˚±›˚˛± ∆Ê¬ı±— ˙ ¤¬ı— ¸•Û”Ì«
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ø¬ıÀ˚˛±øÊÓ¬ fl¬±˘ ¬ı˛À„¬ı˛ ∆Ê¬ı±—˙ ¬˚± ø˝Î¬◊˜±¸¬ı˛”À¬Û ¬Ûø¬ı˛ø‰¬Ó¬º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ √õ∂Ò±Ú Î¬◊»¸ ˝˘ Î¬◊øæÀ¬ı˛

Œ˝±¬ıÀ˙¯∏ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏º ¤¬ı˛ ˜˘˜”S Œ·ÃÌ Î¬◊»¸¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ ¸˜¢∂ ’—À˙¬ı˛

˙Ó¬fl¬¬ı˛± 75 ˆ¬±· Ê˘ ¤¬ı— ¬ı±fl¬œ ’—˙ fl¬±¬ı«Ú, ’ø'ÀÊÚ, ˝±˝◊ÀE±ÀÊÚ √õ∂ˆ‘¬øÓ¬ Î¬◊¬Û±±Ú ¤¬ı— ’Ú…±Ú…

Î¬◊¬Û±±Ú ¬Z±¬ı˛± ·øÍ¬Ó¬º ˝◊˝±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ‡≈¬ı˝◊ ÊøÈ¬˘º ¤À¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝˘ fl¬±À¬ı«±˝±˝◊ÀEÈ¬

› Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô«º ¸≈·±¬ı˛, àÈ¬±‰«¬, Œ¸˘≈À˘±Ê ¤¬ı— Œ˝ø˜À¸˘≈À˘±Ê fl¬±À¬ı«±˝±˝◊ÀEÀÈ¬¬ı˛ ’ôL√·«Ó¬º

Œ¶ß˝Ê±Ó¬œ˚˛ ¬Û±Ô« ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ’…±ø¸Î¬ ˚Ô± ø¬ıÎ¬◊øÈ¬ø¬ı˛fl¬, àÈ¬œ˚˛±ø¬ı˛fl¬ √õ∂ˆ‘¬øÓ¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º Œ√õ∂±øÈ¬ÀÚ¬ı˛ ˜”˘

Î¬◊¬Û±±Ú ˝˘ ˝±˝◊ÀE±ÀÊÚ ’ø'ÀÊÚ, Ú±˝◊À∏C±ÀÊÚ, ¸±˘Ù¬±¬ı˛, Ù¬¸Ù¬¬ı˛±¸ √õ∂ˆ‘¬øÓ¬º

¸±Ò±¬ı˛ÌÓ¬ ˜±øÈ¬¬ı˛ ∆Ê¬ı ¬Û±Ô« ¬ı˘ÀÓ¬ ø˝Î¬◊˜±¸Àfl¬˝◊ Œ¬ı±Á¬±˚˛º ø˝Î¬◊˜±¸ fl¬±± ‡øÚÀÊ¬ı˛ Ú…±˚˛ fl¬˘À˚˛Î¬Ò˜«œº

ø˝Î¬◊˜±¸ fl¬˘À˚˛Î¬ fl¬±±fl¬øÌfl¬±¬ı˛ Ú…±˚˛ Œfl¬±Ú øÚø«©Ü Œfl¬˘±¸ ·Í¬Ú fl¬À¬ı˛ Ú± ¤øÈ¬ ¬Û±Î¬◊Î¬±¬ı˛ ¬ı± Ò”˘±¬ı˛ Ú…±˚˛º

ø˝Î¬◊˜±¸ fl¬˘À˚˛ÀÎ¬¬ı˛ ¬Û‘á¬Ó¬˘ fl¬«˜ fl¬Ì±¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º

˜±øÈ¬ÀÓ¬ ¸—˚≈q¡ ∆Ê¬ı Œ˝±—˙ ÊøÈ¬˘ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ¬ÛXøÓ¬ÀÓ¬ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¸‘ø©Ü

˝˚˛º ø˝Î¬◊˜±¸ ¸‘ø©Ü¬ı˛ ¬ÛXøÓ¬Àfl¬ ≈øÈ¬ ¬Û˚«±À˚˛ ˆ¬±· fl¬¬ı˛± ˚±˚˛ ˚Ô± [fl¬] Ê±¬ı˛Ì ¬ı± ‡øÚÊfl¬¬ı˛Ì √õ∂øflË¡˚˛±

(Oxidative decomposition or Mineralisation) ¤¬ı— [‡] ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛±º ∆Ê¬ı±—À˙¬ı˛

˙fl«¬¬ı˛± Œù´Ó¬¸±¬ı˛ ¤¬ı— Œ√õ∂±øÈ¬Ú › Œ¸˘≈À˘±Ê √õ∂ˆ‘¬øÓ¬ Î¬◊¬Û±±Ú·≈ø˘ Êœ¬ı±Ì≈¬ı˛ ¬Z±¬ı˛± Ê±ø¬ı˛Ó¬ ˝À˚˛ Ê˘,

fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ ¤¬ı— ˙øq¡¬ı˛ Î¬◊»¬Û±ÚÀfl¬ Ê±¬ı˛Ú √õ∂øflË¡˚˛± ¬ıÀ˘º ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛±˚˛ ∆Ê¬ı±—˙

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ¬ı± ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ¤fl¬øÈ¬ àÔ±˚˛œ ’¬Ûø¬ı˛¬ıÓ«¬Úœ˚˛ Ò”˘±¬ı˛ Ú…±˚˛ fl¬±À˘± ¬ı˛À„¬ı˛ ¬Û±Ô« ¸‘ø©Ü

˝˚˛ ˚±Àfl¬ ¬ıÀ˘ ø˝Î¬◊˜±¸º ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú  √õ∂øflË¡˚˛± ’…±À˜±øÚøÙ¬Àfl¬˙±Ú › Ú±˝◊ø∏CøÙ¬˙±Ú√ √õ∂øflË¡˚˛±¬ı˛

˜±Ò…À˜ ¸—‚øÈ¬Ó¬ ˝˚˛º ø¬ıøˆ¬iß ¬Ûø¬ı˛À¬ıÀ˙ ¸—‚øÈ¬Ó¬ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± √õ∂Ò±ÚÓ¬ ‰¬±¬ı˛øÈ¬ Œ|ÌœÀÓ¬

ø¬ıˆ¬q¡ ˚Ô± (i) ’¬ı±˚˛¬ıœ¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú, (ii) Î¬◊¬Û’±^« ’=À˘¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙Ú ¤¬ı— (iii) flË¡±ôL√œ˚˛

’±^« ’=À˘¬ı˛ ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Úº

ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì øÚ˚˛øLaÓ¬ ˝˚˛ Ê˘¬ı±˚˛≈ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ, ˜±Ú≈À¯∏¬ı˛ øflË¡˚˛±fl¬˘±¬Û, √õ∂ˆ‘¬øÓ¬ Î¬◊¬Û±±ÀÚ¬ı˛

¬Z±¬ı˛±º Î¬◊¬Û’±^« › Ú±øÓ¬˙œÀÓ¬±¯Æ∏ Ê˘¬ı±˚˛≈ ’=À˘ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ı«±øÒfl¬ ˝˚˛º ’Ú…øÀfl¬ Ú±øÓ¬˙œÀÓ¬±¯Æ∏

› flË¡±ôL√œ˚˛ ’±^« ’=À˘¬ı˛ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜ ˝˚˛º Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ ˜±øÈ¬ÀÓ¬ ’¬ı˛Ì… ’=À˘¬ı˛

Ó≈¬˘Ú±˚˛ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ’øÒfl¬ ˝˚˛º ˙≈©® ˜¬ı˛≈ ’=À˘ ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæÀ¬ı˛ ¶§äÓ¬±¬ı˛ ÊÚ… ø˝Î¬◊˜±À¸¬ı˛

¬Ûø¬ı˛˜±Ì ¸¬ı«±À¬Ûé¬± fl¬˜ ˝˚˛º fl‘¬ø¯∏fl¬±À˚«¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ˝ò±¸ ¬Û±˚˛º ∆Ê¬ı¸±¬ı˛ √õ∂À˚˛±À·

ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º øÚ•ß Ê˘±ˆ”¬ø˜ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı˝≈·≈Ì Œ¬ı˙œ Ô±Àfl¬º

ø¬ıøˆ¬iß øfl¬ ŒÔÀfl¬ ø˝Î¬◊˜±¸ ˜‘øMfl¬±¬ı˛ ¤fl¬øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±±Úº ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ø˝Î¬◊˜±À¸¬ı˛ Î¬◊¬Û¬ı˛

’ÀÚfl¬±—À˙ øÚˆ«¬¬ı˛ fl¬À¬ı˛º ø˝Î¬◊˜±¸ ¸˜‘X ˜±øÈ¬ÀÓ¬ Î¬◊øæ ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ ŒÊ±·±Ú ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ Ô±Àfl¬º

¤¬ı˛”¬Û ˜±øÈ¬¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬± › ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±› Œ¬ı˙œ ˝˚˛º ∆Ê¬ı ¬Û±Ô« ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü¬ı˛›
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¸˝±˚˛fl¬ ˝˚˛º ¤ÊÚ… ˜±øÈ¬ÀÓ¬ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± Œ˚˜Ú ¬ı‘øX ¬Û±˚˛ Œ¸¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ ¬ı±˚˛≈¬ı˛ ¬Ûø¬ı˛˜±Ì› Œ¬ı˙œ

˝ ˛̊º Êœ¬ı±Ì≈¬ı˛ fl¬˜«é¬˜Ó¬±› ø˝Î¬◊˜±¸ ¸˜‘X ˜±øÈ¬ÀÓ¬ Œ¬ı˙œ ˝˚˛º

(c) ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± : ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±˙øq¡ ¤¬ı˛ ¤fl¬øÈ¬ ¬ø¬ıÀ˙¯∏ ·≈Ì ˚±¬ı˛ Î¬◊¬Û¬ı˛ ˜‘øMfl¬± Ó¬Ô± Î¬◊øæÀ¬ı˛

Î¬◊»¬Û±øfl¬± ˙øq¡ ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ øÚˆ«¬¬ı˛˙œ˘º ˜‘øM√√fl¬± Î¬◊¬ı«¬ı˛ Ú± ˝À˘ ˙À¸…±»¬Û±Ú ¬ı‘øX ¬Û±˚˛ Ú±º ¬˜‘øMfl¬±¬ı˛

Î¬◊¬ı«¬ı˛Ó¬± ¬ı˘ÀÓ¬ ¤¬ı˛ ¤fl¬øÈ¬ ¸˝Ê±Ó¬ ·≈ÌÀfl¬ Œ¬ı±Á¬±˚˛ ¬˚± ˜‘øMfl¬±¬ı˛ ’Ú…±Ú… Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¬ ·≈Ì±·≈ÀÌ¬ı˛

¸˜ø©Ü·Ó¬ Ù¬˘º ¤˝◊ ’ÀÔ« ¤øÈ¬ ˜‘øMfl¬±¬ı˛ ¤˜Ú ¤fl¬øÈ¬ ¸˝Ê±Ó¬ ·≈Ì ˚± ˜‘øMfl¬±¬ı˛ Î¬◊»¬Û±øfl¬± ˙øq¡Àfl¬ øÚ˚˛øLaÓ¬

fl¬À¬ı˛º Î¬◊»¬Û±øfl¬± ˙øq¡ øÚˆ¬«¬ı˛ fl¬À¬ı˛ ˜‘øMfl¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ·≈Ì±·≈ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ ˚Ô± (i) ¬Û≈ø©ÜÀ˜Ã˘, (ii) ˜±øÈ¬¬ı˛

·ˆ¬œ¬ı˛Ó¬±,  (iii) ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ, (iv) ˜‘øMfl¬±¬ı˛ ·Í¬Ú, (v) ¬ı˛KÒ™, (vi) Î¬◊¯Æ∏Ó¬±, (vii) ˜±øÈ¬¬ı˛ ¬ı±˚˛≈, (viii)

’±^«Ó¬±, (ix) PH , (x) ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±, (xi) ∆Ê¬ı ¬Û±Ô«º

(1) ˜‘øMfl¬±¬ı˛ Î¬◊øæ ¬Û≈ø©Ü Œ˜Ã˘ : Î¬◊øæ ¬Û≈ø©Ü¬ı˛ ÊÚ… ˜±øÈ¬ ŒÔÀfl¬ ø¬ıøˆ¬iß ‡±… Œ˜Ã˘ ˜±Ò…À˜ ¢∂˝Ì

fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬ Î¬◊øæÀ¬ı˛ ‹ ¸˜d¬ ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ Î¬◊¬ÛøàÔøÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊ Î¬◊øæÀ¬ı˛ ¶§±ˆ¬±ø¬ıfl¬

› ¶§±àÔ…fl¬¬ı˛ ¬ı‘øX øÚˆ«¬¬ı˛ fl¬À¬ı˛º ˜±øÈ¬ÀÓ¬ ¸¬ı«À˜±È¬ 17øÈ¬ ¬Û≈ø©Ü-Œ˜Ã˘ Ô±Àfl¬º ¤À¬ı˛ ˜ÀÒ… 6øÈ¬ √õ∂Ò±Ú ¬Û≈ø©ÜÀ˜Ã˘

¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝˚˛º ¤·≈ø˘ ˝˘ Ú±˝◊À∏C±ÀÊÚ (N), Ù¬¬ı˛Ù¬¬ı˛±¸ (P), ¬ÛÈ¬±ø¸˚˛±˜ (K), fl¬…±˘ø¸˚˛±˜ (Ca),

¸±˘Ù¬±¬ı˛ (S) ¤¬ı— ˜…±·ÀÚø¸˚˛±˜ (Mg)º ¤À¬ı˛ ˜ÀÒ… N, P, K √õ∂Ô˜ Œ|Ìœ¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ fl¬±¬ı˛Ì ¤·≈ø˘

Î¬◊øæÀ¬ı˛ ¬Û≈ø©Ü¬ı˛ ÊÚ… Œ¬ı˙œ ˜±S±˚˛ √õ∂À˚˛±ÊÚ ˝˚˛º ’Ú…øÀfl¬ Ca, Mg, › S ø¬ZÓ¬œ˚˛ Œ|Ìœ¬ı˛ ¬Û≈ø©Ü-

Œ˜Ã˘º ˜±øÈ¬¬ı˛ Œ·ÃÌ ‡±…À˜Ã˘ ˝˘ Œ˘Ã˝ (Fe), ˜…±e·±ÚœÊ (Mn), Ó¬±˜± (Cu), øÊefl¬ (Zn], Œ¬ıË±ø˜Ú

(Br), ˜ø˘¬ıÀÎ¬Ú±˜ (Mo) ¤¬ı— Œfl¬±¬ı±åÈ¬º

(i) Ú±˝◊À∏C±ÀÊÚ : Î¬◊øæÀ¬ı˛ ’Ú…Ó¬˜ √õ∂Ò±Ú ¬Û≈ø©ÜÀ˜Ã˘ ˝˘ Ú±˝◊À∏C±ÀÊÚº Î¬◊øæÀ¬ı˛ ¶§±ˆ¬±ø¬ıfl¬ ¬ı‘øX

› ¬Û≈ø©ÜÀÓ¬ Ú±˝◊À∏C±ÀÊÚ ¸¬ı«±À¬Ûé¬± ·≈¬ı˛≈Q¬Û”Ì«º ’…±ø˜ÀÚ±-’…±ø¸Î¬, øÚÎ¬◊øflv¬fl¬ ’…±ø¸Î¬ › ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛

Î¬◊»À¸‰¬fl¬ √õ∂ˆ‘¬øÓ¬ ∆Ê¬ı Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ˜ÀÒ… Ú±˝◊À∏C±ÀÊÚ ’¬ıàÔ±Ú fl¬À¬ı˛º Ú±˝◊À∏C±ÀÊÚ˝◊ ¤˝◊ ¸˜d¬ Î¬◊¬Û±±Ú

·Í¬Ú fl¬À¬ı˛º Î¬◊øæ ŒÀ˝ Ú”Ó¬Ú Œfl¬±¯∏ ·Í¬ÀÚ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ ’ˆ¬±À¬ı ·±ÀÂ√¬ı˛

√õ∂ÊÚÚ √õ∂øflË¡˚˛± › ¬ı‘øX ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬ı…±˝Ó¬ ˝˚˛º ¤¬ı˛ ’ˆ¬±À¬ı  ·±Â√ ‡¬ı«±fl‘¬øÓ¬ ˝À˚˛ ¬ÛÀÎ¬ˇº ¤¬ı˛ ’ˆ¬±À¬ı

·±ÀÂ√¬ı˛ Œflv¬À¬ı˛±øÙ¬À˘¬ı˛ ‚±È¬øÓ¬ Œ‡± ˚±˚˛ ¬ıÀ˘ ¸±À˘±fl¬¸—Àù≠¯∏ √õ∂øflË¡˚˛±˚˛ fl¬±À¬ı«±˝±˝◊ÀEÈ¬ Î¬◊»¬Û±Ú› fl¬À˜

˚±˚˛º Ù¬À˘ ¤¬ı˛ ¬ı‘øX ˝ò±¸ ¬Û±˚˛º ’øÓ¬ø¬ı˛q¡ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ √õ∂ˆ¬±À¬ı ·±ÀÂ√¬ı˛ ¬Û±Ó¬± › ’Ú…±Ú… ’—˙ ‚Ú

¸¬ı≈Ê ˝˚˛ ¤¬ı— ¤À¬ı˛ Œ¬ı˙œ ¬ı‘øX ˝˚˛ ¬ıÀ˘ Î¬◊øæÀ¬ı˛ √õ∂ÊÚÚ √õ∂øflË¡˚˛± ¬ı±Ò± √õ∂±5 ˝˚˛º ˜‘øMfl¬±øàÔÓ¬

Ú±˝◊À∏C±ÀÊÀÚ¬ı˛ √õ∂Ò±Ú Î¬◊»¸ ˝˘ ¬ı±˚˛≈˜`¬˘ › Êœ¬ı ˜`¬˘º Ú±˝◊À∏C±ÀÊÚ øàÔÓ¬œfl¬¬ı˛Ì ø¬ıøˆ¬iß Êœ¬ı±Ì≈

¬ı±˚˛≈˜`¬À˘¬ı˛ Ú±˝◊À∏C±ÀÊÚ ˜±øÈ¬ÀÓ¬ ’±¬ıX fl¬À¬ı˛º Ó¬±Â√±Î¬ˇ± ’Ú…ˆ¬±À¬ı› ¬ı±˚˛≈˜`¬À˘¬ı˛ Ú±˝◊À∏C±ÀÊÚ ˜±øÈ¬ÀÓ¬
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’±¬ıX ˝˚˛º √õ∂±Ìœ ¬ı± Î¬◊øæÀ¬ı˛ Œ˝±—˙ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ Ú±˝◊À∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤øÈ¬˝◊ Ú±˝◊À∏C±ÀÊÀÚ¬ı˛

√õ∂Ò±Ú Î¬◊»¸º

(ii) Ù¬¸Ù¬¬ı̨±¸ : Î¬◊øæÀ¬ı̨ ¬ı‘øXÀÓ¬ Ù¬¸Ù¬¬ı̨±¸› ·≈¬ı̨≈Q¬Û”Ì« ”̂¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı̨º ¤¬ı̨ DNA Î¬◊À~‡À˚±·…

Î¬◊¬Û±±Ú ˝˘ Ù¬¸Ù¬¬ı̨±¸º Î¬◊øæÀ¬ı̨ √õ∂ÊÚÀÚ› ◊̋̋ ± ·≈¬ı̨≈Q¬Û”Ì« ”̂¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı̨º ADP › ATP-¬ı˛̋ ◊ Î¬◊À~‡À˚±·…

Î¬◊¬Û±±Ú ˝˘ ëÙ¬¸Ù¬¬ı̨±¸íñ¸±À˘±fl¬¸—Àù≠ ∏̄ √õ∂øflË¡˚̨±˚̨, ˙À¸…¬ı̨ ¬Ûø¬ı̨¬Û”Ì« ø¬ıfl¬±À˙, ·±ÀÂ√¬ı̨ Ù≈¬˘, Ù¬˘ › ¬ıœÊ

‘̧ø©ÜÀÓ¬, ·±ÀÂ√¬ı̨ ø˙fl¬Î¬̌ ¬ı‘øXÀÓ¬ › fl¬±`¬Àfl¬ ˙q¡ fl¬¬ı̨ÀÓ¬ Ù¬¸Ù¬¬ı̨±¸ ·≈¬ı̨≈Q¬Û”Ì« ”̂¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı̨º

(iii) ¬ÛÈ¬±ø¸˚˛±˜ : ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛ ’ˆ¬±À¬ı ·±Â√ ‡¬ı«±fl‘¬øÓ¬ ˝À˚˛¬ ¬ÛÀÎ¬ˇ ¤¬ı— Œfl¬±À¯∏¬ı˛ ¬Ûø¬ı˛¬Û≈ø©Ü Ú± ˝›˚˛±˚˛

·±ÀÂ√¬ı˛ ¬ı‘øX ‚ÀÈ¬ Ú±º ¤¬ı˛ ’ˆ¬±À¬ı ·±ÀÂ√¬ı˛ √õ∂ÊÚÚ é¬˜Ó¬± ˝ò±¸ ¬Û±˚˛º ¬ÛÈ¬±ø¸˚˛±À˜¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX Œ¬ÛÀ˘

ø¬ıøˆ¬iß ¬√õ∂fl¬±¬ı˛ ˙¸… ø¬ıÀ˙¯∏Ó¬ ˆ”¬A±, Ó≈¬˘± √õ∂ˆ‘¬øÓ¬¬ı˛ Î¬◊»¬Û±Ú ¬ı‘øX ¬Û±˚˛º

fl¬…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ¤¬ı— ¸±˘Ù¬±¬ı˛ ø¬ZÓ¬œ˚˛ Œ|Ìœ¬ı˛ √õ∂Ò±Ú ‡±…-Œ˜Ã˘º ¤·≈ø˘ N, P ¤¬ı—

K ¬ı˛ Ó≈¬˘Ú±˚˛ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ¬Ûø¬ı˛˜±ÀÌ Î¬◊øæÀ¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º Î¬◊¬Ûø¬ı˛Î¬◊q¡ ‡±… Œ˜Ã˘ Â√±Î¬ˇ± Î¬◊øæÀ¬ı˛

’±¬ı˛› fl¬À˚˛fl¬øÈ¬ Œ·ÃÌ ‡±… Œ˜Ã˘ √õ∂À˚˛±ÊÚ ˝˚˛º ¤·≈ø˘Àfl¬ ’Ì≈ ‡±… Œ˜Ã˘ (Micro nutrient)¬ ¬ıÀ˘º

¤·≈ø˘ ˝˘ ’±˚˛¬ı˛Ì (Fe), ˜…±e·±ÚœÊ (Mn), fl¬¬Û±¬ı˛ (Cu), øÊefl¬ (Zn), Œ¬ı±¬ı˛Ì (Bo), ˜ø˘¬ıÀÎ¬Ú±˜

(Mo), Œflv¬±ø¬ı˛Ú (Cl), fl¬±¬ı«Ú (C), ’ø'ÀÊÚ (O), ˝±˝◊ÀE±ÀÊÚ (H)º ¤À¬ı˛ ˜ÀÒ… Î¬◊øæ fl¬±¬ı«Ú, ’ø'ÀÊÚ

› ˝±˝◊ÀE±ÀÊÚ ¬ı±˚˛≈˜`¬˘ › Ê˘ ŒÔÀfl¬ ¸—¢∂˝ fl¬À¬ı˛º ’Ì≈‡±… Œ˜Ã˘·≈ø˘ √õ∂Ò±Ú ‡±…À˜ÃÀ˘¬ı˛ (Macro

nutrient) Ó≈¬˘Ú±˚˛ ¬ı˝≈·≈Ì fl¬˜ ˘±À·ñ

(2) ˜±øÈ¬¬ı˛ ·ˆ¬œ¬ı˛Ó¬± : ˜±øÈ¬ ·ˆ¬œ¬ı˛ ˝À˘ Î¬◊øæÀ¬ı˛ ø˙fl¬Î¬ˇ ¬ı˝≈”¬ı˛ ø¬ıd¬‘Ó¬ ˝˚˛ ¬ıÀ˘ ·±Â√ ’ÀÚfl¬ Úœ‰¬

ŒÔÀfl¬ ¬Û≈ø©Ü Œ˜Ã˘ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ù¬À˘ ·±Â√ Œ¬ı˙œ fl¬À¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ ¸—¢∂˝ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤ÊÚ…

’øÒfl¬ ·ˆ¬œ¬ı˛ ˜±øÈ¬ ’À¬Ûé¬± ¶§ä ·ˆ¬œ¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬˜ ˝˚˛º

(3) ˜‘øMfl¬±¬ı˛ ¢∂ÔÚ : ¸”Ñ › ˜±Á¬±ø¬ı˛ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± àÔ≤˘ ¢∂ÔÚ˚≈q¡ ˜‘øMfl¬± ’À¬Ûé¬± ’øÒfl¬ Î¬◊¬ı«¬ı˛

˝˚˛º fl¬±¬ı˛Ì ¤¬ı˛”¬Û ˜±øÈ¬¬ı˛ Ê˘Ò±¬ı˛Ì é¬˜Ó¬±, ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± ’ÀÚfl¬ Œ¬ı˙œ ˝˚˛ ¤¬ı— ˜±øÈ¬ ¸ø2Â^˚≈q¡

˝ ˛̊º

(4) ˜‘øMfl¬±¬ı˛ ·Í¬Ú : ˜‘øMfl¬± ¸≈·Í¬Ú˚≈q¡ ˝À˘ Ú±Ú± ’±˚˛Ó¬ÀÚ¬ı˛ ˜‘øMfl¬±ñ¬ı˛KÒ™ ¸‘ø©Ü ˝˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛

Ê˘Ò±¬ı˛Ì é¬˜Ó¬± ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± › ¬ı±˚˛≈¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ·Í¬Ú˝œÚ ˜±øÈ¬¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ı˙œ ˝˚˛º ¤¬ı˛ Ù¬À˘

‹¬ı˛”¬Û ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ Œ¬ı˙œ ˝˚˛º

(5) ˜‘øMfl¬± ¬ı˛KÒ™ : ˜±øÈ¬ÀÓ¬ ¬ı˛KÒ™ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ô±fl¬À˘ ˜±øÈ¬ÀÓ¬ ¬ı±˚˛≈ ‰¬˘±‰¬˘ › ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬±

≈˝◊˝◊ ¬ı‘øX ¬Û±˚˛ ¬ıÀ˘ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øX ¬Û±˚˛º
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(6) ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬± : ˜‘øMfl¬±¬ı˛ Î¬◊¯Æ∏Ó¬± Î¬◊øæ Êiú±¬ı±¬ı˛ › ¬ı‘øX¬ı˛ ¬ÛÀé¬ ’Ú≈fl”¬˘ ˝À˘ Ó¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±

Œ¬ı˙œ ˝˚˛º

(7) ˜±øÈ¬¬ı˛ ¬ı±˚˛≈ : ˜±øÈ¬ÀÓ¬ ¬ı±˚˛≈ Œ¬ı˙œ Ô±fl¬À˘ Î¬◊øæ Œ¬ı˙œ fl¬À¬ı˛ ˜±øÈ¬¬ı˛ ·…±¸œ˚˛ Î¬◊¬Û±±Ú ¢∂˝Ì fl¬¬ı˛ÀÓ¬

¬Û±À¬ı˛º Ù¬À˘ Ó¬±¬ı˛ ¸≈àÔ ¬ı‘øX ¸y¬ı ˝˚˛º ’øÒfl¬ ¬ı±˚˛≈˚≈q¡ ˜‘øMfl¬± ¤ÊÚ… ’øÒfl¬ Î¬◊¬ı«¬ı˛º

(8) ˜‘øMfl¬±¬ı˛ ’±^«Ó¬± : ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ ÊÚ… Ê˘ ¤fl¬øÈ¬ ’¬Ûø¬ı˛˝±˚« Î¬◊¬Û±±Úº ˜±øÈ¬¬ı˛ ’±^«Ó¬± ¬ı‘øX

Œ¬ÛÀ˘ ¬ı± fl¬±˜… ’¬ıàÔ±˚˛ Ô±fl¬À˘ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ¬ı‘øX ¬Û±˚˛º ˙≈©® ˜±øÈ¬ ¸•Û”Ì«¬ı˛”À¬Û ’Ú≈¬ı«¬ı˛º

(9) ˜‘øMfl¬±¬ı˛ PH : øÚ¬ı˛À¬Ûé¬ ¬ı± √õ∂±˚˛-øÚ¬ı˛À¬Ûé¬ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚≈q¡ ˜‘øMfl¬± ¸¬ı«±À¬Ûé¬± Œ¬ı˙œ Î¬◊¬ı«¬ı˛

˝˚˛º é¬±¬ı˛fl¬œ˚˛ › ’•°œ˚˛ ˜±øÈ¬ ’øÒfl¬ ’Ú≈¬ı«¬ı˛º

(10) ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± : ’øÒfl¬ ’±˚˛Ú-ø¬ıøÚ˜˚˛ é¬˜Ó¬±˚≈q¡ ˜‘øM√√fl¡±˚˛ Î¬◊¬ı«¬ı˛Ó¬± ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œº

øfl¬ôL≈√ ’±˚˛Ú-ø¬ıøÚ˜˚˛ é¬˜Ó¬±˝œÚ ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± fl¬˜º

(11) ∆Ê¬ı ¬Û±Ô« : Î¬◊øæ › √õ∂±Ìœ¬ı˛ Œ˝±¬ıÀ˙¯∏ ø¬ıÀ˚˛±øÊÓ¬ ˝À˚˛ ø˝Î¬◊˜±¸ ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜ ø¬ıøˆ¬iß

¬Û≈ø©Ü Œ˜Ã˘ ¸‘©Ü ˝˚˛ ¬ıÀ˘ ø˝Î¬◊˜±¸ ¤À¬ı˛ ˜Ê≈Ó¬ ˆ¬±`¬±¬ı˛ ¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ ˝˚˛º ø˝Î¬◊˜±¸ ¸˜‘ ˜±øÈ¬¬ı˛ Ê˘Ò±¬ı˛Ì

é¬˜Ó¬± Œ¬ı˙œ ˝˚˛º Ó¬±Â√±Î¬ˇ± ’±˚˛Úø¬ıøÚ˜˚˛ é¬˜Ó¬±› ¤¬ı˛”¬Û ˜±øÈ¬¬ı˛ Œ¬ı˙œ ˝˚˛º ø˝Î¬◊˜±¸ ˜‘øMfl¬± ·Í¬Ú ¸‘ø©Ü¬ı˛

˜±Ò…À˜ ˜‘øMfl¬±-¬ı˛ÀKÒ™¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX fl¬À¬ı˛ ¬ıÀ˘ ÊÀ˘¬ı˛ √õ∂À¬ı˙…Ó¬± › ¬ı±˚˛≈¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX fl¬À¬ı˛º ¤ÊÚ…

ø˝Î¬◊˜±¸ ¸˜‘X ˜±øÈ¬ Œ¬ı˙œ Î¬◊¬ı«¬ı˛ ˝˚˛

4.5 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

A. [¸˜d¬ √õ∂Àùü¬ı˛ ˜±Ú 10)

1.  PH ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛ Ó¬±¬ı˛ ¬ı…±‡…± fl¬¬ı˛≈Úº ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛  PH ¤¬ı˛ √õ∂ˆ¬±¬ı fl¬œ∑

2. ø˝Î¬◊˜±¸ ¸‘ø©Ü¬ı˛ ø¬ıøˆ¬iß √õ∂øflË¡˚˛± ¬ı…±‡…± fl¬¬ı˛≈Úº ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± øÚÒ«±¬ı˛ÀÚ ø˝Î¬◊˜±À¸¬ı˛ ˆ”¬ø˜fl¬± fl¬œ∑

3. ˜±øÈ¬ÀÓ¬ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ fl¬œ fl¬œ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛∑ ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡

fl¬¬ı̨≈Úº

4. ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑ øfl¬ˆ¬±À¬ı ø¬ıøˆ¬iß øÚ˚˛LaÀfl¬¬ı˛ ¬Z±¬ı˛± ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡

øÚ˚˛øLaÓ¬ ˝˚˛∑
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B. [¸˜d¬ √õ∂Àùü¬ı˛ ˜±Ú 4)

5. ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

6. ˜±øÈ¬¬ı˛  PH ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

7. ˜±øÈ¬¬ı˛  PH ¤¬ı˛ øÚ˚˛Lafl¬·≈ø˘ Î¬◊À~‡ fl¬¬ı˛≈Úº

8. ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ ÒÀ˜«¬ı˛ › Êœ¬ı±Ì≈¬ı˛ Î¬◊¬Û¬ı˛  PH ¤¬ı˛ √õ∂ˆ¬±¬ı Î¬◊À~‡ fl¬¬ı˛≈Úº

9. ˜‘øMfl¬±¬ı˛ ¬ı±Ù¬±ø¬ı˛— ¬ı± Î¬◊¬ÛÀ¬ı˛±ÒÚ ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

10. ∆Ê¬ı ¬Û±Ô« ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

11. ë PH 8 ¤¬ı˛ Ó≈¬˘Ú±˚˛  PH 2 ’øÒfl¬ ’•°Q øÚÀ«˙ fl¬À¬ı˛í Î¬◊øq¡øÈ¬¬ı˛ ¬ı…±‡…± fl¬¬ı˛≈Úº

12. ø˝Î¬◊˜±À¸¬ı˛ √õ∂fl‘¬øÓ¬ fl¬œ¬ı˛”¬Û∑

13. ø˝Î¬◊ø˜øÙ¬Àfl¬˙±Ú √õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

14. ’•°Ò˜«œ ø˝Î¬◊ø˜øÙ¬Àfl¬˙ÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… fl¬œ∑

15. ¶§±ˆ¬±ø¬ıfl¬ Î¬◊øæ fl¬œˆ¬±À¬ı ø˝Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¬ øÚ˚˛LaÌ fl¬À¬ı˛∑

16. ˜±øÈ¬ÀÓ¬ ø˝Î¬◊˜±À¸¬ı˛ ·≈¬ı˛≈Q ø¬ıÀù≠¯∏Ì fl¬¬ı˛≈Úº

17. ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛± ˙øq¡ ¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ ¬Z±¬ı˛± fl¬œˆ¬±À¬ı øÚ˚˛øLaÓ¬ ˝˚˛∑

18. ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± øÚÒ«±¬ı˛ÀÌ Œˆ¬ÃÓ¬ ·≈Ì±·≈ÀÌ¬ı˛ ·≈¬ı˛≈Q Î¬◊À~‡ fl¬¬ı˛≈Úº

19. ˜‘øMfl¬±¬ı˛ PH ¤¬ı— ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± øfl¬ˆ¬±À¬ı ˜‘øMfl¬±¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±Àfl¬ øÚ˚˛LaÌ fl¬À¬ı˛∑

C. [√õ∂ÀÓ¬…fl¬ √õ∂Àùü¬ı˛ ˜±Ú 2)

20.  PH  ¤¬ı˛ ¸—:± fl¬œ∑  PH ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

21. ¬ı±Ù¬±ø¬ı˛— ¬ı± Î¬◊¬ÛÀ¬ı˛±ÒÚ ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±Á¬±˚˛∑

22. Êœ¬ı±Ì≈¬ı˛ Î¬◊¬Û¬ı˛  PH ¤¬ı˛ √õ∂ˆ¬±¬ı fl¬œ∑

23. ø˝Î¬◊˜±¸ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

24. ø˝√√Î¬◊˜±¸ fl¡œˆ¬±À¬ı ¬Û≈ø©Ü Œ˜Ã˘Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛∑

25. Î¬◊¬ı«¬ı˛Ó¬±¬ı˛ ¸—:± fl¡œ∑

26. õ∂Ò±Ú › ’Ú≈¬Û≈ø©Ü Œ˜Ã˘ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

27. Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ ’Ú≈¬Û≈ø©Ü Œ˜ÃÀ˘¬ı˛ õ∂ˆ¬±¬ı fl¡œ∑
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4.6 Î¬◊M√√¬ı˛˜±˘±

A. 1. 4.3.1 ¤¬ı˛ (i) ¤¬ı— (iv) 2. 4.3.2 (iv) 3. 4.3.2 ¤¬ı˛ (v) ¤¬ı— (vi) 4. 4.3.3

B. 5. 4.3.1 6. 4.3.1 ¤¬ı˛ (i) 7. 4.3.1 ¤¬ı˛ (iii) 8. 4.3.1 ¤¬ı˛ (iv) ’—À˙¬ı˛ ‡ › · 9.

4.3.1 ¤¬ı˛ (vi) 10. 4.3.2 ¤¬ı˛ (i) 11. 4.3.1 ¤¬ı˛ (i) 12. 4.3.2 ¤¬ı˛ (iii) 13. 4.3.2

¤¬ı˛ (iv) ’—À˙¬ı˛ 2 14.4.3.2 ¤¬ı˛ (iv) ’—À˙¬ı˛ 2 ¤¬ı˛ ‡ › · 15. 4.3.2 ¤¬ı˛ (v) 4.3.2

¤¬ı˛ (vi) 17. 4.3.3 ¤¬ı˛ (i) 18. 4.3.3 ¤¬ı˛ 2, 3, 4, 5, 6, 7, › 8 19. 4.3.3 ¤¬ı˛
9 › 10.

C. 20. 4.3.1 ¤¬ı˛ (i) 21. 4.3.1 22. 4.3.1 ¤¬ı˛ (vi) 23. 4.3.1 ¤¬ı˛ (iv) ’—À˙¬ı˛ 24. 4.3.2

¤¬ı˛ (i) ’—Œ˙¬ı˛ [·] 25. 4.3.2 ¤¬ı˛ (vi) ’—À˙¬ı˛ [fl¡] 26. 4.3.3 ¤¬ı˛ (i) 27. 4.3.3

¤¬ı˛ (ii) ’—À˙¬ı˛ (i) 28. 4.3.3 ¤¬ı˛ (ii) ’—À˙¬ı˛ (1)
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¤fl¡fl¡ 5 q ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·
 ·Í¬Ú
 5.1 õ∂d¬±¬ıÚ±

 5.2 Î¬◊ÀV˙…

 5.3 ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸—:±

˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¸•ÛÀfl«¡ Ò±¬ı˛Ì±

˜‘øM√√fl¡±¬ı˛ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±·

5.3.1 Î¬fl≈¡‰¬…±À˚˛ˆ¬ fl¡Ó«‘¬fl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·

5.3.2 ˜±¬ı˛fl¡È¬ fl¡Ó‘«¬fl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·

5.3.3 ˝◊√√Î¬◊.¤¸.øÎ¬.¤ Œ|Ìœø¬ıˆ¬±· [¸5˜ ¤…±õ∂ø'√À˜˙±Ú]

5.3.4 ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±·

5.3.5 ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıøˆ¬iß Œ|Ìœ¬ı˛ ˜±øÈ¬¬ı˛ ø¬ı¬ı¬ı˛Ì

 5.4 ¸±¬ı˛±—˙

 5.5 õ∂ù¨±¬ıø˘

 5.6 Î¬◊M√√¬ı˛̃ ±˘±

5.1 õ∂d¬±¬ıÚ±

¬Û”À¬ı«¬ı˛ ¤fl¡fl¡ ·≈ø˘ÀÓ¬ ˜‘øM√√fl¡±¬ı˛ ¸±˜ø¢∂fl¡ ¬Ûø¬ı˛ø‰¬øÓ¬ ’Ô«±» ¤¬ı˛ ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡
∆¬ıø˙©Ü…, ·Í¬Ú ¬õ∂ø√flË¡˚˛± › Ó¬±¬ı˛ øÚ˚˛Lafl¡ õ∂ˆ‘¬øÓ¬ ¸•ÛÀfl«¡ ø¬ıd¬±ø¬ı˛Ó¬ ’±À˘±‰¬Ú± ˝√√À˚˛ÀÂ√º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ˜‘øM√√fl¡±¬ı˛
¸—øù≠©Ü Î¬◊q¡ ø¬ı¯∏˚˛·≈ø˘ ’±À˘±ø‰¬Ó¬ ˝√√À˘› ¤fl¡ ¤fl¡øÈ¬ ˜‘øM√√fl¡±¬ı˛ ∆¬ıø˙©Ü… Œ¸¬ı˛”¬Ûˆ¬±À¬ı ’±À˘±ø‰¬Ó¬ ˝√√˚˛ øÚº
¤¬ı˛”¬Û ’±À˘±‰¬Ú±¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Ú ¤fl¡ ¤fl¡øÈ¬ ˜‘øM√√fl¡±¬ı˛ ·≈Ì·Ó¬ ∆¬ıø˙©Ü… ¬Û˚«À¬ıé¬Ìº ¬Û‘øÔ¬ıœ-¬Û‘Àá¬ ˙Ó¬
¸˝√√¸Ë ˜‘øM√√fl¡±¬ı˛ õ∂fl¡±¬ı˛ Œˆ¬√ Œ√‡± ˚±˚˛º ¤fl¡ ¤fl¡øÈ¬ ’=À˘  ¬Û±˙±¬Û±ø˙ ’¬ıøàÔÓ¬ ˜‘øM√√fl¡± ˝≈√√¬ı˝≈√√ ¤fl¡˝◊√√
∆¬ıø˙©Ü… ¸•Ûiß Ú˚˛º øfl¡z≈¬ øÚø¬ıÎ¬ˇˆ¬±À¬ı ¬Û˚«À¬ıé¬Ì fl¡¬ı˛À˘ ¤fl¡øÈ¬ øÚø«√©Ü ’=À˘¬ı˛ ˜‘øM√√fl¡±·≈ø˘¬ı˛ ˜ÀÒ…
¶§äø¬ıd¬¬ı˛ ¬Û±Ô«fl¡… Ô±fl¡À˘› ˜”˘·Ó¬ ∆¬ıø˙©Ü… ¸•ÛÀfl«¡ ø˜˘ ˘é¬ fl¡¬ı˛± ˚±˚˛º ¤¬ı— ¤¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛˝◊√√
¤fl¡ ¤fl¡øÈ¬ ˜‘øM√√fl¡±Àfl¡ ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˚±˚˛ ¤¬ı— Î¬◊˝√√±¬ı˛ øÚø«√©Ü Ú±˜fl¡¬ı˛Ì ˝√√À˚˛ Ô±Àfl¡º ¤fl¡ ¤fl¡øÈ¬ ˜‘øM√√fl¡±Àfl¡
¤¬ı˛”¬Û ø‰¬ø˝êÓ¬ fl¡¬ı˛± › ’Ú… ŒÔÀfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛±Àfl¡˝◊√√ ˜±øÈ¬¬ı˛ Œ|Ìœfl¡¬ı˛Ì ¬ıÀ˘º
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5.2 Î¬◊ÀV˙…

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ’±¬ÛøÚ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¸•ÛÀfl«¡ ø¬ı˙√ Ò±¬ı˛Ì± fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l Œ|Ìœ ø¬ıˆ¬±À·¬ı˛ õ∂±¸øe·fl¡ ø¬ı¬ıÓ«¬Ú ¸•ÛÀfl«¡ ’¬ıø˝√√Ó¬ ˝√√À¬ıÚº

l Î¬fl≈¡‰¬…±À˚˛ˆ¬, ˜±¬ı˛¬ı±È¬ › ˝◊√√Î¬◊.¤¸.øÎ¬.¤-¬ı˛ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±· ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛ÀÓ¬

¬Û±¬ı˛À¬ıÚº

l ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ ¤¬ı— õ∂Ò±Ú ˜‘øM√√fl¡±·≈ø˘¬ı˛ ø¬ı¬ı¬ı˛Ì ø√ÀÓ¬

¬Û±¬ı˛À¬ıÚº

5.3 ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸—:±

Œfl¡±Ú øfl¡Â≈√¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ı˘ÀÓ¬, Ó¬±¬ı˛ ¸—øù≠©Ü ø¬ıøˆ¬iß ø¬ı˙‘∫˘ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ˜ÀÒ… ˙‘∫˘±

àÔ±¬ÛÚÀfl¡˝◊√√ Œ¬ı±Á¡±˚˛º ¤fl¡øÈ¬ ø¬ı¯∏À˚˛¬ı˛ ¸—øù≠©Ü ∆¬ıø˙©Ü…·≈ø˘ ¸•ÛÀfl«¡ ∆¬ıø‰¬S… ¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛º øfl¡z≈¬

¤fl¡˝◊√√ õ∂fl¡±¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ ¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬ ø¬ı¯∏˚˛øÈ¬Àfl¡ ø¬ıøˆ¬iß Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º ¤¬ı˛ Ù¬À˘ ø¬ı¯∏˚˛øÈ¬¬ı˛

ø¬ıøˆ¬iß Œ|Ìœ ¸—øù≠©Ü ¸˜ ∆¬ıø˙À©Ü…¬ı˛ ˜±Ò…À˜ ¸˝√√ÀÊ√˝◊√√ ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˚±˚˛º Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û ˜‘øM√√fl¡±¬ı˛

¬ı˛±¸±˚˛øÚfl¡ Ò˜« Ê√˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ õ∂ˆ¬±À¬ı ø¬ıøˆ¬iß ˝√√À˚˛ Ô±Àfl¡º øfl¡z≈¬ ¤fl¡ ¤fl¡øÈ¬ Ê√˘¬ı±˚˛≈

’=À˘¬ı˛ ˜±øÈ¬ÀÓ¬ ¤fl¡˝◊√√ õ∂fl¡±À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıø√flË¡˚˛± Ó¬Ô± Pu ¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛º ¸≈Ó¬¬ı˛±— ¤fl¡˝◊√√ ¬ı˛±¸±˚˛øÚfl¡

Œ|Ìœ ˜‘øM√√fl¡±·≈ø˘Àfl¡ ¤fl¡˝◊√√ Œ|Ìœ ø˝√√¸±À¬ı ø‰¬ø˝êÓ¬ fl¡¬ı˛± ¸˝√√Ê√ ˝√√À˚˛ ¬ÛÀÎ¬ˇº ’±^« ’¬ı˛Ì… ’=À˘ ˜±øÈ¬

’•° õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º ’±¬ı±¬ı˛ √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… › ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ’=À˘ ¬ı‘Àé¬¬ı˛ õ∂fl‘¡øÓ¬ øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛

˝√√›˚˛±˚˛ √flË¡±z¬œ˚˛ ’±^« ’=À˘¬ı˛ ˜±øÈ¬ ¸¬ı˛˘¬ı·π˚˛ ¬ıÚˆ”¬ø˜ ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ Ú…±˚˛ Œ¸¬ı˛”¬Û ’•° õ∂fl‘¡øÓ¬¬ı˛

˝√√˚˛ Ú±º Î¬◊¬Û ’±^« Ú±øÓ¬˙œÀÓ¬±c ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ ø¬ıø√flË¡˚˛± øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä é¬±¬ı˛Ò˜π ˝√√˚˛º ˜¬ı˛≈ ’=À˘¬ı˛

˜±øÈ¬ ’øÒfl¡ é¬±¬ı˛fl¡œ˚˛ ˝√√˚˛º ¤¬ı˛”¬Û ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ¬ıÌ« ¸•ÛÀfl«¡› ø¬ıøˆ¬ißÓ¬± Œ√‡± ˚±˚˛ ¤¬ı— ¤fl¡˝◊√√ˆ¬±À¬ı

¸‘©Ü ˜‘øM√√fl¡±¬ı˛ ¬ı˛„√√› ¤fl¡˝◊√√ ¬ı˛fl¡À˜¬ı˛ ˝√√˚˛º ˜‘øM√√fl¡±¬ı˛ Œõ∂±Ù¬±˝◊√√˘ ∆¬ıø˙©Ü… ¸•ÛÀfl«¡› ø¬ıøˆ¬iß Ê√˘¬ı±˚˛≈ ’=À˘

∆¬ıø‰¬S… Œ√‡± ˚±˚˛º øfl¡z≈¬ ¤fl¡˝◊√√ Ê√˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜±øÈ¬¬ı˛ ¤fl¡˝◊√√ õ∂fl¡±¬ı˛ Œõ∂±Ù¬±˝◊√√˘ ∆¬ıø˙©Ü… ·ÀÎ¬ˇ ›ÀÍ¬º

Œõ∂±Ù¬±˝◊√√˘ ·Í¬ÀÚ¬ı˛ øÚø«√©Ü õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ ∆¬ıø˙À©Ü…¬ı˛ Ó¬±¬ı˛Ó¬˜… Œ√‡±

˚±˚˛º øfl¡z≈¬ ¤fl¡˝◊√√ Ê√˘¬ı±˚˛≈ ’=À˘¬ı˛ ˜‘øM√√fl¡±˚˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ ∆¬ıø˙©Ü… ¤fl¡˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˝√√À˚˛ Ô±Àfl¡º

¸≈Ó¬¬ı˛±— ˜‘øM√√fl¡±¬ı˛ ø¬ı˙‘∫˘ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ¸˜¸M√√Ó¬± àÔ±¬ÛÚÀfl¡˝◊√√ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ı˛”À¬Û ’±‡…±

Œ√›˚˛± ˚±˚˛º

’Ú… Œfl¡±Ú ø¬ı¯∏À˚˛¬ı˛ Ú…±˚˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ø¬ıøˆ¬ißø√fl¡ ŒÔÀfl¡ ·≈¬ı˛≈Q¬Û”Ì«º õ∂Ô˜Ó¬, ¤˝◊√√¬ı˛”¬Û

Œ|Ìœø¬ıÚ…±À¸¬ı˛ Ù¬À˘ ¸—øù≠©Ü Œ|Ìœ¬ı˛ ˜‘øM√√fl¡±¬ı˛ ø¬ıøˆ¬iß Ó¬Ô… Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ ∆¬ıø˙©Ü…  ·Í¬Ú õ∂ø√flË¡˚˛±
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õ∂ˆ‘¬øÓ¬ ¸•ÛÀfl«¡ ¸≈¶Û©Ü Ò±¬ı˛Ì± fl¡¬ı˛± ˚±˚˛ ¤¬ı— Ó¬±¬ı˛˝◊√√ øˆ¬øM√√ÀÓ¬ Œfl¡±Ú ¤fl¡øÈ¬ ’=À˘¬ı˛ ˜‘øM√√fl¡±Àfl¡ ¸øÍ¬fl¡ˆ¬±À¬ı

Œ|Ìœø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º

ø¡ZÓ¬œ˚˛Ó¬, ¤¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±À·¬ı˛ Ù¬À˘ ¸—øù≠©Ü Œ|Ìœ¬ı˛ ˜‘øM√√fl¡±¬ı˛ ·≈Ì±·≈Ì ¸•ÛÀfl«¡ ¸≈¶Û©Ü Ò±¬ı˛Ì± Ô±Àfl¡

¬ıÀ˘ Ó¬±¬ı˛ ø¬ı:±Ú¸•úÓ¬ ¬ı…¬ı˝√√±¬ı˛› ¸y¬¬ı ˝√√˚˛º ˆ”¬ø˜¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˜‘øM√√fl¡±¬ı˛ ∆¬ıø˙Œ©Ü…¬ı˛ Î¬◊¬Û¬ı˛ ¸±˜ø¢∂fl¡ ˆ¬±À¬ı

øÚˆ«¬¬ı˛˙œ˘º Î¬◊¬ı«¬ı˛ ˜‘øM√√fl¡± ˙¸… Î¬◊»¬Û±√ÀÚ˝◊√√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ’Ú…ø√Àfl¡ ’Ú≈¬ı«¬ı˛ ¶§ä ·ˆ¬œ¬ı˛ fl¡“√±fl≈¡À¬ı˛ ¬ı± õ∂d¬¬ı˛˜˚˛

˜‘øM√√fl¡± ¬Û˙≈‰¬±¬ı˛ÀÌ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ ’Ô¬ı± ’¬ı˛ÀÌ…¬ı˛ Ê√Ú… ¸—¬ı˛øé¬Ó¬ Ô±Àfl¡º

Ó‘¬Ó¬œ˚˛Ó¬, øÚø«√©Ü Œ|Ìœˆ≈¬q¡ ∆¬ıø˙©Ü… Ó¬Ô± Î¬◊»¬ÛøM√√¬ı˛ õ∂ø√flË¡˚˛± ¸•§À&Ò ¸≈¶Û©Ü Ò±¬ı˛Ì± Ô±fl¡À˘ ¸—øù≠©Ü

˜‘øM√√fl¡±¬ı˛ Œfl¡±Ú ¸˜¸…±Àfl¡ ¸˜±Ò±Ú fl¡¬ı˛± ¸y¬¬ı ˝√√˚˛º Î¬◊√±¬ı˛Ì¶§¬ı˛”¬Û ¬ÛÎ¬Ê√˘ ˜‘øM√√fl¡± ’øÓ¬ø¬ı˛q¡ ’•°õ∂fl‘¡øÓ¬¬ı˛

¬ıÀ˘ ¤øÈ¬ fl‘¡ø¯∏ fl¡±À˚«¬ı˛ ’±À√Ã Î¬◊¬Û˚≈q¡ Ú˚˛º øfl¡z≈¬ ¤¬ı˛”¬Û ˜±øÈ¬ÀÓ¬ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ‰≈¬Ú õ∂À˚˛±· fl¡¬ı˛À˘

Ó¬± fl‘¡ø¯∏ fl¡±À˚«¬ı˛ Î¬◊¬ÛÀ˚±·œ ˝√√À˚˛ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı fl‘¡ø¯∏Ê√ Ê√ø˜ ¸±¬ı˛ õ∂À˚˛±À·¬ı˛ Ê√Ú… ’•°õ∂fl‘¡øÓ¬¬ı˛

˝√√À˚˛ ¬ÛÎ¬ˇÀ˘ ‰≈¬Ú õ∂À˚˛±À· Ó¬±Àfl¡ ¸—À˙±ÒÚ fl¡¬ı˛± ¸y¬¬ı ˝√√˚˛º fl‘¡ø¯∏ Ê√ø˜ é¬±¬ı˛fl¡œ˚˛ ¬ı± ˘¬ıÌ±q¡ ˝√√À˚˛ ¬ÛÎ¬ˇÀ˘

øÚfl¡±˙œ ¬ı…¬ıàÔ±¬ı˛ Î¬◊ißøÓ¬¬ı˛ ˜±Ò…À˜ ¬ı± øÊ√¬Û¸±˜ õ∂À˚˛±À·¬ı˛ ¡Z±¬ı˛± ˜±øÈ¬¬ı˛ ¸—À˙±ÒÚ ¸y¬¬ı ˝√√˚˛º

˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¸•ÛÀfl«¡ Ò±¬ı˛Ì± :

¸≈”√¬ı˛ ’Ó¬œÀÓ¬ ˜±øÈ¬¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ˙≈¬ı˛≈ ŒÔÀfl¡ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· ˙≈¬ı˛≈ ˝√√À˚˛ÀÂ√º ø¬ıøˆ¬iß Œ√À˙ › ø¬ıøˆ¬iß

¸˜À˚˛ õ∂‰¬ø˘Ó¬ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬Û˚«±À˘±‰¬Ú± fl¡À¬ı˛ Œ√‡± ˚±˚˛ Œ˚ ˜”˘Ó¬ øÓ¬ÚøÈ¬ Ò±¬ı˛Ú±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛

fl¡À¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√À˚˛ÀÂ√º õ∂Ô˜ Ò±¬ı˛Ì± ’Ú≈¸±À¬ı˛ ˜±øÈ¬Àfl¡ ¤˜Ú ¤fl¡øÈ¬ ¬Û√±Ô« ¬ı˛”À¬Û ·Ì…

fl¡¬ı˛± ˝√√˚˛ ˚±¬ı˛ Î¬◊¬Û¬ı˛ ·±Â√¬Û±˘± › Ù¬¸˘ Ê√ij±˚˛º ¤˝◊√√ Ò±¬ı˛Ì±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ Œ¸˝◊√√ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛±

˝√√˚˛ ˚± õ∂Ò±ÌÓ¬ Ê√ø˜¬ı˛ Î¬◊»¬Û±ø√fl¡± ˙øq¡¬ı˛˝◊√√ õ∂øÓ¬Ù¬˘Úº ø¡ZÓ¬œ˚˛ Ò±¬ı˛Ú±˚˛ ˜±øÈ¬Àfl¡ ˜ÀÚ fl¡¬ı˛± ˝√√˚˛ Œfl¡¬ı˘

˜±S ø¬ıÀù≠ø¯∏Ó¬ › é¬ø˚˛Ó¬ ø˙˘±¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±· ø˝√√¸±À¬ıº ’©Ü±√˙ ˙Ó¬±sœ¬ı˛ Œ˙¯∏ˆ¬±À· ¬ı± ÿÚø¬ı—˙ ˙Ó¬±sœ¬ı˛

Œ·±Î¬ˇ±¬ı˛ ø√fl¡ ¬Û˚«z¬ ¤˝◊√√ Ò±¬ı˛Ì±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· ‰¬˘ÀÓ¬ Ô±Àfl¡º øfl¡z≈¬ ˆ”¬-ø¬ı√…±

õ∂øÓ¬øá¬Ó¬ ˝√√›˚˛±¬ı˛ ¸Àe· ¸Àe· ¤˝◊√√ Ò±¬ı˛Ì±¬ı˛ ’¬ı¸±Ú ˝√√˚˛º Ó‘¬Ó¬œ˚˛ Ò±¬ı˛Ì±˚˛ ˜±øÈ¬Àfl¡ ¤fl¡øÈ¬ õ∂±fl‘¡øÓ¬fl¡ ¬Û√±Ô«

’Ô«±» õ∂fl‘¡øÓ¬¬ı˛ ø¬ıøˆ¬iß ˙øq¡¬ı˛ õ∂ˆ¬±À¬ı ¸‘©Ü ¬Û√±Ô« ¬ı˛”À¬Û ˜ÀÚ fl¡¬ı˛± ˝√√˚˛º ¬ı˛±ø˙˚˛±¬ı˛ õ∂‡…±Ó¬ ˜‘øM√√fl¡±-ø¬ı:±Úœ

øˆ¬. øˆ¬. Î¬fl≈¡‰¬…±À˚˛ˆ¬ õ∂Ô˜ ¤˝◊√√ Ò±¬ı˛Ì± ¬ı…q¡ fl¡À¬ı˛Úº øÓ¬øÚ › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ¬ı˛± ˘é¬ fl¡À¬ı˛Ú Î¬◊øæ√À√¬ı˛

õ∂fl‘¡øÓ¬, ’±¬ı˝√√±›˚˛± ˜±øÈ¬¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ ˜ÀÒ… ¤fl¡È¬± ¸≈øàÔÓ¬ ¸•Ûfl«¡ ’±ÀÂ√º ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™¬ı˛ ’±¬ı˛

¤fl¡ ø¬ı‡…±Ó¬ ˜‘øM√√fl¡±-ø¬ı:±Úœ ø¸. ¤Ù¬, ˜±¬ı˛¬ı±È¬ ¸y¬¬ıÓ¬ ¸¬ı«õ∂Ô˜ Ó‘¬Ó¬œ˚˛ Ò±¬ı˛Ì±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ ˜±øÈ¬¬ı˛

Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛Úº Ó¬“√±¬ı˛ õ∂Ô˜ Œ|Ìœ ø¬ıˆ¬±· 1927 ¤ õ∂fl¡±ø˙Ó¬ ˝√√˚˛º ˜±¬ı˛¬ı±ÀÈ¬¬ı˛ Ò±¬ı˛Ì±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√fl¡À¬ı˛

’±À˜ø¬ı˛fl¡±¬ı˛ fl‘¡ø¯∏ ø¬ıˆ¬±À·¬ı˛ ø¬ı:±Úœ¬ı˛± 1938 ‡Ëœ©Ü±Às ˜±øÈ¬¬ı˛ ø¬ıd¬±ø¬ı˛Ó¬ Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛Ú ¤¬ı— 1949

‡Ëœ©Ü±Às ’±¬ı˛› Î¬◊ißÓ¬¬ı˛”À¬Û õ∂fl¡±ø˙Ó¬ fl¡À¬ı˛Úº ˜±øÈ¬¬ı˛ ¤˝◊√√ Œ|Ìœø¬ıˆ¬±· ˜”˘Ó¬ ¸‘ø©Ü øˆ¬øM√√fl¡ ’Ô«±» õ∂Ò±ÚÓ¬
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fl¡œ fl¡œ ¸y±¬ı… ø¬ıø√flË¡˚˛±¬ı˛ õ∂ˆ¬±À¬ı ø¬ıøˆ¬iß ˜±øÈ¬¬ı˛ ¸‘ø©Ü ˝√√À˚˛ÀÂ√ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛˝◊√√ ¤˝◊√√ Œ|Ìœø¬ıˆ¬±·

fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤Ê√Ú… ¤ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·Àfl¡ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±· (Genetic classi-

fication) ¬ıÀ˘º

˜‘øM√√fl¡±¬ı˛ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±· :

˜‘øM√√fl¡±¬ı˛ ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ Œ|Ìœ¬ı&Òfl¡¬ı˛ÀÌ¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·… ˝√√˘ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±·º

¸±Ò±¬ı˛ÌÓ¬ ˜‘øM√√fl¡±¬ı˛ Î¬◊æ√À¬ı¬ı˛ ¸—øù≠©Ü õ∂ø√flË¡˚˛±·≈ø˘ ˝√√˘ ’±¬ı˝√√ø¬ıfl¡±¬ı˛ › Œõ∂±Ù¬±˝◊√√˘ ·Í¬Úº ˜‘øM√√fl¡± ·Í¬ÀÚ¬ı˛

¤˝◊√√ ≈√˝◊√√ õ∂ø√flË¡˚˛± ¤fl¡˝◊√√ ¸Àe· ‰¬˘ÀÓ¬ Ô±Àfl¡ ¤¬ı— ¤¬ı˛ Ù¬À˘ øÚø«√©Ü ∆¬ıø˙©Ü…˚≈q¡ ˜‘øM√√fl¡± ¸‘ø©Ü ˝√√˚˛º øÚø«√©Ü

∆¬ıø˙©Ü…˚≈q¡ Î¬◊æ√¬ı Ê√˘, ¬ı±˚˛≈, Êœ¬ıÊ√·»,˜”˘ø˙˘±‡`¬, ˆ”¬-õ∂fl‘¡øÓ¬ › ¸˜˚˛ õ∂ˆ‘¬øÓ¬ õ∂±fl‘¡øÓ¬fl¡ Î¬◊¬Û±√±Ú ¡Z±¬ı˛±

øÚ˚˛øLaÓ¬ ˝√√˚˛º ¤·≈ø˘¬ı˛ ˜ÀÒ… ¸¬ı«±À¬Ûé¬± Î¬◊À~‡À˚±·… ˝√√˘ Ê√˘¬ı±˚˛≈º ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√ ¤¬ı— ˆ”¬õ∂fl‘¡øÓ¬º ¤·≈ø˘¬ı˛

˜ÀÒ… Ê√˘¬ı±˚˛≈¬ı˛ õ∂ˆ¬±¬ı ¸¬ı«±øÒfl¡º Ê√˘¬ı±˚˛≈ Œˆ¬À√˝◊√√ Î¬◊øæ√À√¬ı˛› ∆¬ıø‰¬S… Œ√‡± ˚±˚˛º ¤¬ı˛ Ù¬À˘ Ê√˘¬ı±˚˛≈ Œˆ¬À√

¬Ûø¬ı˛À˘‡ ·Í¬ÀÚ¬ı˛ ’Ú…Ó¬˜ ≈√˝◊√√ õ∂ø√flË¡˚˛± ˚Ô± ¤…˘≈øˆ¬À˚˛˙±Ú › ˝◊√√˘≈…øˆ¬À˚˛˙±Ú øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛ ¤¬ı— ˝◊√√˝√√±¬ı˛

õ∂ˆ¬±À¬ı ø¬ıøˆ¬iß Ê√˘¬ı±˚˛≈ ’=À˘ ¸≈øÚø«√©Ü Œõ∂±Ù¬±˝◊√√˘ ¬ı± ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… ˚≈q¡ ø¬ıøˆ¬iß ˜‘øM√√fl¡± ·ÀÎ¬ˇ ›ÀÍ¬º

ø¬ıøˆ¬iß Ê√˘¬ı±˚˛≈ ’=À˘ ¸≈øÚø«√©Ü Œõ∂±Ù¬±˝◊√√˘ ¬ı± ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… ˚≈q¡ ø¬ıøˆ¬iß  ˜‘øM√√fl¡± ·ÀÎ¬ˇ ›ÀÍ¬º ø¬ıøˆ¬iß

Ê√˘¬ı±˚˛≈ ’=À˘ ¸≈√œ‚« ¸˜À˚˛¬ı˛ ¬ı…¬ıÒ±ÀÚ Œ˚ ˜‘øM√√fl¡± ¸‘©Ü ˝√√˚˛ Ó¬±Àfl¡ ’±=ø˘fl¡ ˜‘øM√√fl¡± ¬ıÀ˘º ¤˝◊√√ õ∂fl¡±¬ı˛

˜‘øM√√fl¡±¬ı˛ Œfl¡±Ú àÔ±Ú±z¬¬ı˛ Ú± ˝√√›˚˛±˚˛ ¤fl¡˝◊√√ Ê√˘¬ı±˚˛ ≈ ’=À˘ øÚø«√©Ü õ∂fl‘¡øÓ¬¬ı˛ ˜‘øM√√fl¡±¬ı˛ Î¬◊æ√¬ı ˝√√˚˛ ¤¬ı—

Ó¬±À√¬ı˛ øÚø«√©Ü Ú±À˜ ’øˆ¬ø˝√√Ó¬ fl¡¬ı˛± ˝√√˚˛º ’±^« √flË¡±z¬œ˚˛ ’=À˘ ˘…±È¬±¬ı˛±˝◊√√ÀÊ√˙±Ú õ∂ø√flË¡˚˛±˚˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬,

’±^« Ú±øÓ¬˙œÀÓ¬±c Ê√˘¬ı±˚˛≈ ’=À˘ ¬ÛÎ¬Ê√˘±˝◊√√ÀÊ√˙±ÀÚ¬ı˛ Ù¬À˘ ¬ÛÎ¬Ê√˘ ˜‘øM√√fl¡± ¤¬ı— Ú±øÓ¬˙œÀÓ¬±c

Î¬◊¬Û’±^« Ê√˘¬ı±˚˛≈ ’=À˘ fl¡…±˘ø¸øÙ¬Àfl¡˙±Ú õ∂ø√flË¡˚˛±¬ı˛ Ù¬À˘ ‰¬±¬ı˛ÀÚ±ÀÊ√˜ ˜‘øM√√fl¡±¬ı˛ ¸‘ø©Ü ˝√√˚˛º Î¬◊¬Ûø¬ı˛Î¬◊q¡

õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ õ∂ˆ¬±À¬ı ¸—øù≠©Ü Œ|Ìœ¬ı˛ ˜‘øM√√fl¡± Â√Î¬ˇ±› õ∂±˚˛ ¤fl¡˝◊√√ ∆¬ıø˙©Ü…˚≈q¡ øˆ¬iß Œ|Ìœ¬ı˛ ˜‘øM√√fl¡±¬ı˛ Î¬◊æ√¬ı

√̋√̊ º̨

øÚø«√©Ü Ê√˘¬ı±˚˛≈ ’=À˘ ˜‘øM√√fl¡± ·Í¬ÀÚ Ê√˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ õ∂ˆ¬±¬ı ¬ı…Ó¬œÓ¬ ˜‘øM√√fl¡±¬ı˛ ’Ú…±Ú…

øÚ˚˛Lafl¡ ˚Ô± ˆ”¬õ∂fl‘¡øÓ¬¬ı˛ õ∂Ó¬…é¬ ’±=ø˘fl¡ ˜‘øM√√fl¡± ŒÔÀfl¡ ¸•Û”Ì« ¬Û‘Ôfl¡ ¤fl¡ Œ|Ìœ¬ı˛ ˜‘øM√√fl¡±¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º

¤˝◊√√ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±Àfl¡ ’z¬¬ı˛±=ø˘fl¡ ˜‘øM√√fl¡± ¬ıÀ˘º √flË¡±z¬œ˚˛ ¬ı± Ú±øÓ¬˙œÀÓ¬±c ’±^« Ê√˘¬ı±˚˛≈ ’=À˘¬ı˛ øÚ•ß

Ê√˘±ˆ”¬ø˜ÀÓ¬ Œ¢≠˝◊√√ÀÊ√˙±Ú (Gleization) õ∂ø√flË¡˚˛±¬ı˛ õ∂ˆ¬±À¬ı ø˝√√Î¬◊˜±¸ ¸˜‘X ¬ÛœÈ¬ ¬ı± ¬ı· ˜‘øM√√fl¡±¬ı˛ ¸‘ø©Ü ˝√√˚˛º

˙≈©® ˜¬ı˛≈õ∂±˚˛ Ê√˘¬ı±˚˛≈ÀÓ¬ õ≠±˚˛±, ˝√}√√À√ ’Ô¬ı± ’¬ıÚÓ¬ ˆ”¬ø˜ÀÓ¬ ¸…±ø˘Ú±˝◊√√ÀÊ√˙±Ú ¬ı± ¤…±˘fl¡±ø˘ÀÊ√˙±Úƒ õ∂ø√flË¡˚˛±˚˛

˚Ô±√flË¡À˜ ˘¬ıÌ±q¡ › é¬±¬ı˛fl¡œ˚˛ ˜‘øM√√fl¡± ¸‘ø©Ü ˝√√˚˛º

Î¬◊q¡ ≈√˝◊√√õ∂fl¡±¬ı˛ ˜‘øM√√fl¡± Â√±Î¬ˇ±› ’±¬ı˛ ¤fl¡ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±¬ı˛ Î¬◊æ√¬ı ˝√√˚˛ ˚± àÔ±Ú±z¬ø¬ı˛Ó¬ ˜”˘ ø˙˘±‡`¬

ŒÔÀfl¡ ¸‘ø©Ü ˝√√˚˛º ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ é¬˚˛fl¡±¬ı˛œ ˜±Ò…˜ ˚Ô± Ú√œ, ø˝√√˜¬ı±˝√√, ¬ı±˚˛≈, ˜±Ò…±fl¡¯∏«Ì ˙øq¡ õ∂ˆ‘¬øÓ¬¬ı˛ õ∂ˆ¬±À¬ı
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˜”˘ø˙˘±‡`¬ ¬ı± ˜‘øM√√fl¡± é¬À˚˛¬ı˛ ˜±Ò…À˜ ’¬Û¸±ø¬ı˛Ó¬ ˝√√À˚˛ ’Ú… ¤fl¡øÈ¬ àÔ±ÀÚ  ¸ø=Ó¬ ˝√√˚˛º ¸ø=Ó¬ ‹

˜”˘ø˙˘±‡`¬ ŒÔÀfl¡ øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛ ˜‘øM√√fl¡± Î¬◊æ√¬ı ˝√√˚˛º Œ˚À˝√√Ó≈¬ ¤ ¸˜d¬ ˜‘øM√√fl¡± ¸√… ¸ø=Ó¬ ˝√√À˚˛ÀÂ√ Œ¸˝◊√√À˝√√Ó≈¬

¸˜˚˛±ˆ¬±À¬ı ¤¬ı˛ øÚø«√©Ü ¬Ûø¬ı˛À˘‡ ∆¬ıø˙©Ü… ·ÀÎ¬ˇ ›ÀÍ¬ Ú±º ¤ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±Àfl¡ ’Ú±=ø˘fl¡ ˜‘øM√√fl¡± ¬ıÀ˘º

¬Ûø˘˜‘øM√√fl¡± Œ˘±À˚˛¸ ˜‘øM√√fl¡± õ∂ˆ‘¬øÓ¬ ¤˝◊√√ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±¬ı˛ Î¬◊À~‡À˚±·… Î¬◊√±˝√√¬ı˛Ìº

˜‘øM√√fl¡± ¸‘ø©Ü¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ øÓ¬ÚøÈ¬ õ∂ø√flË¡˚˛±¬ı˛ ¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬ ˜‘øM√√fl¡±¬ı˛ ’±√˙« Œ|Ìœø¬ıˆ¬±· ¸y¬¬ıº Î¬◊»¬ÛøM√√

’Ú≈¸±À¬ı˛ ˜‘øM√√fl¡±¬ı˛ ¤¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±·Àfl¡ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±· ¬ıÀ˘º ø¬ıøˆ¬iß ˜‘øM√√fl¡± ø¬ı:±Úœ ˚Ô±

Î¬fl≈¡…‰¬±À˚˛ˆ¬, ˜±¬ı˛¬ı±È¬, ø·efl¡±, ø¸¬ı±È«¬ÀÊ√ˆ¬, øˆ¬À˘ÀÚ¶®œ õ∂ˆ‘¬øÓ¬ ˜‘øM√√fl¡±¬ı˛ ¤¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Úº

¬ı…øq¡ø¬ıÀ˙¯∏ Â√±Î¬ˇ±› Œfl¡±Ú Œfl¡±Ú ¸—àÔ± ¤˝◊√√¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±À· ’¢∂Ìœ ˝√√À˚˛ÀÂ√º ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™¬ı˛ fl‘¡ø¯

¸—àÔ±›∏ (U.S.D.A) ˜±øÈ¬¬ı˛ ¤˝◊√√¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Úº

5.3.1 Î¬fl≈¡‰¬…±À˚˛ˆ¬ fl¡Ó«‘¬fl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· : (Classification by V.V

Dakuchayev)

˜‘øM√√fl¡± ø¬ı:±ÀÚ¬ı˛ Ê√Úfl¡ øˆ¬. øˆ¬. Î¬fl≈¡‰¬…±À˚˛ˆ¬ 1979 ‡Ëœ©Ü±Às ¸¬ı«õ∂Ô˜ ˜‘øM√√fl¡±¬ı˛ ø¬ı:±Ú¸•úÓ¬ ›
¢∂˝√√ÌÀ˚±·… Œ|Ìœø¬ıˆ¬±· õ∂¬ıÓ«¬Ú fl¡À¬ı˛Úº øˆ¬. øˆ¬. Î¬¬fl≈¡‰¬…±À˚˛ˆ¬ › Ó¬“√±¬ı˛ ’Ú≈·±˜œ¬ı˛± ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·
fl¡¬ı˛ÀÓ¬ ø·À˚˛ ˜‘øM√√fl¡± d¬¬ı˛±˚˛ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q Œ√Úº Œ˚À˝√√Ó≈¬ ˜‘øM√√fl¡±¬ı˛ d¬¬ı˛±˚˛ÀÚ¬ı˛ ∆¬ıø˙©Ü… ø¬ıøˆ¬iß
ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ Œ¸À˝√√Ó≈¬ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛ÀÓ¬ ‹ ¸˜d¬ ø¬ı¯∏˚˛·≈ø˘¬ı˛ ø√Àfl¡› Ó¬“√±À√¬ı˛
‘√ø©Ü¬Û±Ó¬ fl¡¬ı˛ÀÓ¬ ˝√√˚˛º Œ¸±øˆ¬À˚˛Ó¬ ¸±Ò±¬ı˛ÌÓ¬ÀLa ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±¬ı˛ ø¬ıÚ…±¸ õ∂fl‘¡øÓ¬ øÚ¬ı˛œé¬Ì fl¡À¬ı˛
øÓ¬øÚ › Ó¬“√±¬ı˛ ’Ú≈·±˜œ¬ı˛± ¤˝◊√√ ø¸X±Àz¬ Î¬◊¬ÛÚœÓ¬ ˝√√Ú Œ˚ ˜‘øM√√fl¡±¬ı˛ õ∂fl‘¡øÓ¬¬ı˛ ¸Àe· Œ¸˝◊√√ àÔ±ÀÚ¬ı˛ Î¬◊øæ√À√¬ı˛
øÚø¬ıÎ¬ˇ ¸•Ûfl«¡ ¬ı˛À˚˛ÀÂ√º øfl¡z≈¬ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ Ó≈¬˘Ú±˚˛ Ê√˘¬ı±˚˛≈¬ı˛ ¸Àe· ˜‘øM√√fl¡±¬ı˛ Œ˚ øÚø¬ıÎ¬ˇ ¸•Ûfl«¡
’±ÀÂ√ Œ¸ø√Àfl¡› Ó¬±À√¬ı˛ ‘√ø©Ü ’±À¬ı˛± Œ¬ı˙œ fl¡À¬ı˛ øÚ¬ıX ˝√√˚˛º ¸≈Ó¬¬ı˛±— øÓ¬øÚ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛ÀÓ¬
Ê√˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q ’±À¬ı˛±¬Û fl¡À¬ı˛Ú Œ¸˝◊√√ ’Ú≈¸±À¬ı˛ ˜‘øM√√fl¡±¬ı˛ øÚ•ß¬ı˛”¬Û Œ|Ìœ

ø¬ıˆ¬±· fl¡À¬ı˛Ú

A Œ|Ìœ : ¶§±ˆ¬±ø¬ıfl¡ ˜‘øM√√fl¡± (Normal) ’Ô¬ı± ’±=ø˘fl¡ ˜‘øM√√fl¡±

’=˘ (i) Œ¬ı±ø¬ı˛˚˛±˘ (ii) ∆Ó¬·± (iii) ¬ıÚˆ”¬ø˜˚≈q¡ (iv) ŒàÈ√√¬Û

(Boreal) (Taiga) ŒàÈ√√¬Û ’=˘ (steppe)

(Farest stippe)

‘̃øM√√fl¡±¬ı˛ Ó≈¬f±, ·±Ï¬ˇ ˝√√±{√®± Ò”¸¬ı˛ ¤¬ı— ·±Ï¬ˇ ‰¬±¬ı˛ÀÚ±ÀÊ√˜

õ∂fl‘¡øÓ¬ ¬ı±√±˜œ ¬ı˛À„√√¬ı˛ Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛ Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛ ˜‘øM√√fl¡±

‘̃øM√√fl¡± ¬ÛÎ¬¸˘ ˜‘øM√√fl¡±
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’=˘ (v) ˙≈©® ŒàÈ√√¬Û (vi) ˜¬ı˛≈ ’=˘ (vii) Î¬◊¬Û√flË¡±z¬œ˚˛

(Desert Steppe) (Desert) ¤¬ı— √flË¡±z¬œ˚˛

¬ıÚˆ”¬ø˜ ’=˘

(Tropical Forest)

‘̃øM√√fl¡±¬ı˛ Œ‰¬àÈ√√Ú±È¬ ¤¬ı— ˙≈©® ˜‘øM√√fl¡± ˘…±ÀÈ¬¬ı˛±˝◊√√È¬

õ∂fl‘¡øÓ¬ ¬ı±√±˜œ ˜‘øM√√fl¡± ˝√√˘≈√ › ¸±√± ’Ô¬ı± ˘±˘¬ıÀÌ«¬ı˛

¬ıÀÌ«¬ı˛ ˜‘øM√√fl¡± ‘̃øM√√fl¡±

B. Œ|Ìœ : ¬Ûø¬ı˛¬ıÓ«¬Ú¸”‰¬fl¡ ˜‘øM√√fl¡± (Transitional soil)

’=˘ (viii) ˙≈©® ˆ”¬ø˜ (Dry land) (ix) fl¡±À¬ı«±ÀÚÈ¬ ¸—øù≠©Ü (x) ˜±Ò…ø˜fl¡ ˜‘øM√√fl¡±˚

˜‘øM√√fl¡± (carbonats ø¡ZÓ¬œ˚˛ ¬Û˚«±À˚˛ ˜‘øM√√fl¡±

containing soil) (Secondary soil)

‘̃øM√√fl¡±¬ı˛ ˜≈¬ı˛ ˜‘øM√√fl¡± (Moor soil) Œ¬ı˛ø?Ú± (Rendzina) ’Ú≈¯∏e·œ é¬±¬ı˛ ˜‘øM√√fl¡±

õ∂fl‘¡øÓ¬ ˜≈¬ı˛ Œ˜ÀÎ¬± ˜‘øM√√fl¡± (Secondary

(Moor meadow soil) alkaline soil)

C. Œ|Ìœ :ñ ¬’¶§±ˆ¬±ø¬ıfl¡ ˜‘øM√√fl¡± (Abnormal soil)

‘̃øM√√fl¡±¬ı˛ (xi) ˜≈¬ı˛ ˜‘øM√√fl¡± (xii) ¬Ûø˘ ˜‘øM√√fl¡± (xii) ¬¬ı±Ó¬±À¸¬ı˛

õ∂fl‘¡øÓ¬ (Moor soil) (Alluvial soil) ¸=˚˛ fl¡±À˚«¬ı˛ Ù¬À˘

¸‘©Ü ˜‘øM√√fl¡±

(Aeolian soil)

D. Œ|Ìœ :ñ ’øÓ¬ ’¶§±ˆ¬±ø¬ıfl¡ ˜‘øM√√fl¡± (Extranormal soil)

Î¬fl≈¡‰¬…±À˚˛ˆ¬ fl¡Ó«‘¬fl¡ õ∂¬ıøÓ«¬Ó¬ ˜‘øM√√fl¡±¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡ Œ|Ìœø¬ıˆ¬±· Œ¸˝◊√√ ¸˜d¬ Œ√˙ ¬ı± ˜˝√√±À√À˙¬ı˛ Œé¬ÀS

õ∂À˚±Ê√… Œ˚·≈ø˘¬ı˛ ˆ”¬-õ∂fl‘¡øÓ¬ ˜‘≈√ Ï¬±˘ ˚≈q¡ ¤¬ı— Î¬◊“√‰≈¬Úœ‰≈¬º Ó¬“√±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬Û±¬ı«Ó¬… ’=À˘¬ı˛ ˜‘øM√√fl¡±¬ı˛

Œ|Ìœø¬ıˆ¬±À·¬ı˛ Œé¬ÀS õ∂À˚±Ê√… Ú˚˛º Ó¬±Â√±Î¬ˇ± ’±øÙË¬fl¡± › ’Àà√∏Cø˘˚˛±¬ı˛ ˜ÀÓ¬± ’øÓ¬ õ∂±‰¬œÚ ˆ”¬-‡À`¬›

˜‘øM√√fl¡±¬ı˛ ¤¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±· fl¡±˚«fl¡¬ı˛œ Ú˚˛º ˜‘øM√√fl¡±¬ı˛ ¤¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±· Œfl¡¬ı˘˜±S Ú±øÓ¬˙œÀÓ¬±c ˙œÓ¬˘

Ê√˘¬ı±˚˛≈ ’Ò…≈ø¯∏Ó¬ Œ¸±øˆ¬À˚˛Ó¬ ¸±Ò±¬ı˛ÌÓ¬ÀLa¬ı˛ Œé¬ÀS Œ¬ı˙œ fl¡À¬ı˛ õ∂À˚±Ê√…º
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¬Ûø(˜ ˝◊√√Î¬◊À¬ı˛±¬Û › √flË¡±z¬œ˚˛ ’=À˘¬ı˛ ˜‘øM√√fl¡±¬ı˛ ¸≈á≈¬ Œ|Ìœø¬ıˆ¬±· Î¬fl≈¡‰¬…±À˚˛ˆ¬ fl¡Ó«‘¬fl¡ õ∂¬ıøÓ«¬Ó¬ ˜‘øM√√fl¡±¬ı˛

Œ|Ìœø¬ıˆ¬±· ¡Z±¬ı˛± Œ˜±ÀÈ¬˝◊√√ ¸y¬¬ı Ú˚˛º ¤˝◊√√ ¸˜d¬ ’¸≈ø¬ıÒ± Ô±fl¡± ¸ÀQ› Œ¸±øˆ¬À˚˛Ó¬ ¸±Ò±¬ı˛ÌÓ¬ÀLa¬ı˛ ˜‘øM√√fl¡±¬ı˛

¸≈á≈¬ Œ|Ìœø¬ıˆ¬±· Î¬fl≈¡‰¬…±À˚˛ˆ¬ fl¡Ó«‘¬fl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ’Ú≈¸±À¬ı˛ fl¡¬ı˛± ¸y¬¬ı ˝√√À˚˛ÀÂ√º ¤˝◊√√ Œ|Ìœø¬ıˆ¬±À·

˜‘øM√√fl¡±¬ı˛ Î¬◊¬Û¬ı˛ ˜±Ú≈À¯∏¬ı˛ õ∂ˆ¬±À¬ı¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ øfl¡Â≈√ ¬Ûø¬ı˛¬ıÓ«¬Ú ’±Ú± ˝√√À˚˛ÀÂ√º

5.3.2 ˜±¬ı˛¬ı±ÀÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· (Classification by Marbut)

’±À˜ø¬ı˛fl¡±¬ı˛ õ∂‡…±Ó¬ ˜‘øM√√fl¡± ø¬ı:±Úœ ø¸.¤Ù¬ ˜±¬ı˛¬ı±È¬ 1927 ¸±À˘ ›˚˛±ø˙—È¬ÀÚ ’Ú≈øá¬Ó¬ ’±z¬Ê«√±øÓ¬fl¡

˜‘øM√√fl¡± ø¬ı:±Ú fl¡—À¢∂À¸ ˜‘øM√√fl¡± Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¤fl¡øÈ¬ ’±Ò≈øÚfl¡ ˜Ó¬¬ı±√ Î¬◊¬ÛàÔ±¬ÛÚ fl¡À¬ı˛Úº ˜±¬ı˛¬ı±È¬

Ó¬“√±¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛ÀÓ¬ ø·À˚˛ øÚ•ßø˘ø‡Ó¬ ¬Û˚«±˚˛·≈ø˘¬ı˛ (stage) Î¬◊À~‡ fl¡À¬ı˛Úº

õ∂Ô˜ ¬Û˚«±˚˛ : ˜±¬ı˛¬ı±È¬ õ∂±Ôø˜fl¡ ˆ¬±À¬ı ˜‘øM√√fl¡±Àfl¡ ’±¬ı˛ ¤fl¡ õ∂‡…±Ó¬ ˜‘øM√√fl¡± ø¬ı:±Úœ ø˝√√˘ ·±ÀÎ«¬¬ı˛

Œ|Ìœ ø¬ıˆ¬±À·¬ı˛ Ú…±˚˛ ≈√˝◊√√øÈ¬ õ∂Ò±Ú ø¬ıˆ¬±À· ø¬ıˆ¬q¡ fl¡À¬ı˛Ú ˚Ô± - Œ¬ÛÀÎ¬±fl¡…±˘ (Pedocal) ¤¬ı— Œ¬ÛÎ¬±˘Ù¬±¬ı˛

(Pedalfer)º ø˝√√˘·±ÀÎ«¬¬ı˛ Œ|Ìœˆ≈¬q¡ ˜¬ı˛≈’=À˘¬ı˛ ˜‘øM√√fl¡±¬ı˛ Ú…±˚˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±˚˛ fl¡…±˘ø¸˚˛±˜

fl¡±À¬ı«±ÀÚÀÈ¬¬ı˛ ¸=˚˛˚≈q¡ ¤fl¡øÈ¬ d¬¬ı˛ ˘é¬ fl¡¬ı˛± ˚±˚˛º ’¬Û¬ı˛ø√Àfl¡ ø˝√√˘·±Î«¬ õ∂¬ıøÓ«¬Ó¬ ’±^« ’=À˘¬ı˛ ˜‘øM√√fl¡±¬ı˛

Ú…±˚˛ Œ¬ÛÎ¬±˘Ù¬±¬ı˛ ˜‘øM√√fl¡±¬ı˛ d¬¬ı˛±˚˛ÀÚ ¤¬ı˛”¬Û Œfl¡±Ú fl¡…±˘ø¸˚˛±˜  fl¡±À¬ı«±ÀÚÀÈ¬¬ı˛ ¸¤ƒû˚˛ d¬¬ı˛ Œ√‡± ˚±˚˛ Ú±º

¤¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ¤¬ı˛”¬Û ˜‘øM√√fl¡±¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· Œ¸¸fl≈¡˝◊√√ ’'√±˝◊√√ÀÎ¬¬ı˛ ¸=˚˛ Œ√‡± ˚±˚˛º

ø¡ZÓ¬œ˚˛ ¬Û˚«±˚˛ : ˜±¬ı˛¬ı±È¬ ¤˝◊√√ ¬Û˚«±À˚˛ Œ¬ÛÎ¬±˘Ùƒ¬±¬ı˛ › Œ¬ÛÀÎ¬±fl¡…±˘ Œ|Ìœˆ≈¬q¡ ø¬ıøˆ¬iß ˜‘øM√√fl¡±Àfl¡

fl¡Ó¬fl¡·≈ø˘ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¡À¬ı˛ÀÂ√Úº Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±Àfl¡ õ∂Ò±ÚÓ¬ ≈√øÈ¬ ˆ¬±À· fl¡¬ı˛± ˝√√˚˛, ˚Ô± ñ

[fl¡] Ú±øÓ¬˙œÀÓ¬±c ’=À˘¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡± ¤¬ı— [‡] √flË¡±z¬œ˚˛ ’=À˘¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±º

’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Œ¬ÛÎ¬±˘Ù¬±¬ı˛ ˜‘øM√√fl¡±Àfl¡› ≈√øÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛,˚Ô± ñ [fl¡] Ú±øÓ¬˙œÀÓ¬±c ’=À˘¬ı˛

¬ÛÎ¬¸˘ Ê√±Ó¬œ˚˛ ˜‘øM√√fl¡± ¤¬ı— [‡] √flË¡±z¬œ˚˛ ’=À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ Ê√±Ó¬œ˚˛ ˜‘øM√√fl¡±º ¶§ˆ¬±¬ıÓ¬˝◊√√ ø¡ZÓ¬œ˚˛ ¬Û˚«±À˚˛

õ∂±Ôø˜fl¡ ¬Û˚«±À˚˛ Œ|Ìœˆ≈¬q¡ ˜‘øM√√fl¡±Àfl¡ Î¬◊cÓ¬±¬ı˛ Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º

Ó‘¬Ó¬œ˚˛ ¬Û˚«±˚˛ : ¤˝◊√√ ¬Û˚«±À˚˛ ˜±¬ı˛¬ı±È¬ ø¡ZÓ¬œ˚˛ ¬Û˚«±˚˛ˆ≈¬q¡ ˜‘øM√√fl¡±Àfl¡ ’±¬ı˛› fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡

fl¡À¬ı˛Úº ¤˝◊√√ ¬Û˚«±À˚˛ Œ¬ÛÎ¬±˘Ù¬±¬ı˛ Œ|Ìœˆ≈¬q¡ ¬ÛÎ¬¸˘ › ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ Ê√±Ó¬œ˚˛ ˜‘øM√√fl¡±Àfl¡ ’±¬ı˛› fl¡À˚˛fl¡øÈ¬

Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ Œ|Ìœˆ≈¬q¡ ø¬ıøˆ¬iß ˜‘øM√√fl¡± ·≈ø˘ ˝√√˘ ñ [fl¡] Ó≈¬f±, [‡] ¬ÛÎ¬¸˘, [·]

¬ıÚ±=À˘ ¸‘©Ü ¬ı±√±˜œ ¬ı˛À„√√¬ı˛ ˜‘øM√√fl¡± (Brown forest soil), [‚] Œ˘±ø˝√√Ó¬ ¬ıÀÌ«¬ı˛ ˜‘øM√√fl¡± (Red soil),

[„√√] ¬ÛœÓ¬¬ıÀÌ«¬ı˛ ˜‘øM√√fl¡± (Yellow soil), [‰¬] Œõ∂˝◊√√¬ı˛œ ˜‘øM√√fl¡±, [Â√] ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜‘øM√√fl¡± ¤¬ı— [Ê√]

ŒÙ¬¬ı˛±·øÚ˚˛±¸ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬º ’Ú≈¬ı˛”¬Û ˆ¬±À¬ı Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±Àfl¡ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛

˚Ô± ñ [1] Î¬◊M√√¬ı˛ Ú±øÓ¬˙œÀÓ¬±c ’=À˘¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±, [2] ˜Ò… ’é¬±—˙œ˚˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±,
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[3] √øé¬Ì Ú±øÓ¬˙œÀÓ¬±c ’=À˘¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±, [4] flË¡±z¬œ˚˛ ’=À˘ Œ¬ÛÀÎ¬±fl¡…±˘

‘̃øM√√fl¡±º

‰¬Ó≈¬Ô« ¬Û˚«±˚˛ : ¤˝◊√√ ¬Û˚«±À˚˛ Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛¬ı˛ Œ|Ìœø¬ıˆ¬q¡ Œfl¡±Ú Œfl¡±Ú ˜‘øM√√fl¡±Àfl¡ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ Ó¬±¬ı˛Ó¬˜…

’Ú≈¸±À¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ Œ|Ìœ ø¬ıˆ¬±· ’Ú≈¸±À¬ı˛ ˜Ò… ’é¬±—À˙¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘

˜‘øM√√fl¡±Àfl¡ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ˝√}√√±¸ ’Ú≈¸±À¬ı˛ ‰¬±¬ı˛ÀÈ¬ ˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ˚Ô± ñ [fl¡] ‰¬±¬ı˛ÀÚ±ÀÊ√˜, [‡]

Œ‰¬àÈƒ√√Ú±È¬ ˜‘øM√√fl¡±, [·] ¬ı±±˜œ ¬ı˛À„√√¬ı˛ ˜‘øM√√fl¡±, [‚] Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛ ˜‘øM√√fl¡±º Œ¸˝◊√√ ¸˜˚˛ Î¬◊¬Û˚≈q¡ Ó¬ÀÔ…¬ı˛ ’ˆ¬±À¬ı

[¬ı‘ø©Ü¬Û±Ó¬ ¸—√flË¡±z¬] Î¬◊c › ˙œÓ¬˘ ’=À˘¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±Àfl¡ ˆ¬±· fl¡¬ı˛± ¸y¬¬ı ˝√√˚˛ øÚº ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛

Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ Œ¬ÛÎ¬±˘Ù¬±¬ı˛ ˜‘øM√√fl¡±Àfl¡› ’Ú≈¬ı˛”¬Ûˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º

¬Û=˜ ¬Û˚«±˚˛ : ¤˝◊√√ ¬Û˚«±À˚˛ Î¬◊¬Û˚≈q¡ ø¬ıøˆ¬iß Œ|Ìœˆ≈¬q¡ ˜‘øM√√fl¡±·≈ø˘Àfl¡ Ó¬±À√¬ı˛ d¬¬ı˛±˚˛Ú ·Í¬ÀÚ¬ı˛ Ó¬±¬ı˛Ó¬˜…

’Ú≈¸±À¬ı˛ ø¬ıøˆ¬iß ø¬ıˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º

¯∏á¬ ¬Û˚«±˚˛ : ¤˝◊√√ ¬Û˚«±À˚˛ Î¬◊¬Û˚≈q¡ ø¬ıøˆ¬iß ˜‘øM√√fl¡±Àfl¡ ˜”˘ ø˙˘±‡À`¬¬ı˛ (Parent Material) Ó¬±¬ı˛Ó¬˜…

’Ú≈¸±À¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º

5.3.3 ˝◊√√Î¬◊. ¤¸. øÎ¬. ¤í¬ı˛ Œ|Ìœø¬ıˆ¬±·

(U.S.D.A Classification) : ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸¬ı«±Ò≈øÚfl¡ ˜Ó¬¬ı±√ ˝√√˘ ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™¬ı˛

fl‘¡ø¯∏ ¸—àÔ± (United States Department of Agriculture) fl¡Ó«‘¬fl¡ õ∂¬ıøÓ«¬Ó¬ 7th approximation,

˚± 1960 ¸±À˘ ’Ú≈øá¬Ó¬ ’±z¬Ê«√±øÓ¬fl¡ ˜‘øM√√fl¡± ø¬ı:±Ú fl¡—À¢∂À¸ ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™ ø¬ı:±Úœ¬ı˛± Î¬◊¬ÛàÔ±¬ÛÚ

fl¡À¬ı˛Úº ≈√˝◊√√øÈ¬ ø¬ıÀ˙¯∏ fl¡±¬ı˛ÀÌ ¤˝◊√√ Œ|Ìœø¬ıˆ¬±· ¬ÛXøÓ¬ Œfl¡¬ı˘˜±S ¤fl¡øÈ¬ ÚÓ≈¬Ú ‘√ø©Üˆ¬øe· Ú˚˛, Œ¸˝◊√√ ¸Àe·

¢∂˝√√ÌÀ˚±·… ¬ıÀ˘› ø¬ıÀ¬ıø‰¬Ó¬ ˝√√À˚˛ÀÂ√º õ∂Ô˜Ó¬ Œ˚ ∆¬ıø˙á¬…·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ Œ|Ìœ ø¬ıˆ¬±· fl¡¬ı˛±

˝√√À˚˛ÀÂ√ Ó¬± ¸˝√√ÀÊ√˝◊√√ ¬Ûø¬ı˛˜±¬ÛÀ˚±·…º Ù¬À˘ ‹ ¸˜±àÔ ∆¬ıø˙©Ü…·≈ø˘ ¬Ûø¬ı˛˜±À¬Û¬ı˛ ˜±Ò…À˜ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœ

øÚÒ«±¬ı˛ÀÌ øÚ:¸Àµ˝√√ ˝√√›˚˛± ¸y¬¬ıº  ø¡ZÓ¬œ˚˛Ó¬, ø¬ıøˆ¬iß Œ|Ìœ¬ı˛ ˜±øÈ¬¬ı˛ Œ˚ Ú±˜ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛ Ó¬± ˜”˘

¢∂œfl¡ ˙s ŒÔÀfl¡ ŒÚ›˚˛± ¤¬ı— ˜±øÈ¬¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ∆¬ıø˙©Ü…±ø√¬ı˛ õ∂fl¡±˙¸”‰¬fl¡º ¤˝◊√√ Œ|Ìœ ø¬ıˆ¬±À·¬ı˛ õ∂Ò±Ú

Î¬◊ÀV˙… ˝√√˘ ¤fl¡˝◊√√ õ∂ø√flË¡˚˛±¬ı˛ ¡Z±¬ı˛± Î¬◊æ”√Ó¬ ø¬ıøˆ¬iß ˜‘øM√√fl¡±Àfl¡ ¤fl¡ Œ|Ìœ¬ı˛ ’z¬ˆ«≈¬q¡ fl¡¬ı˛±º ¤øÈ¬ ’øÒfl¡Ó¬¬ı˛

¸≈ø¬ıÒ±Ê√Úfl¡ fl¡±¬ı˛Ì“√ ¤˝◊√√ Œ|Ìœø¬ıˆ¬±À· :ñ

(i) ˜±øÈ¬ ¸‘ø©Ü¬ı˛ ø¬ıø√flË¡˚˛±·≈ø˘¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ˜±øÈ¬Àfl¡ Œ|Ìœø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º

(ii) ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ˜≈‡… ¬ıÀ˘ ø¬ıÀ¬ıø‰¬Ó¬ ˝√√˚˛º

(iii) ˜±øÈ¬ øÍ¬fl¡ fl¡œ ø¬ıø√flË¡˚˛±¬ı˛ Ù¬À˘ ¸‘©Ü ˝√√À˚˛ÀÂ√ Ó¬± Ê√±Ú± Ú± Ô±fl¡À˘› ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ¬Ûø¬ı˛˜±ÀÚ¬ı˛

Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ Œ|Ìœø¬ıˆ¬±· ¸y¬ıº
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(iv) Œ|Ìœø¬ıˆ¬±·øÈ¬ ¬ı…øq¡ øÚ¬ı˛À¬Ûé¬º ¸≈Ó¬¬ı˛±— ø¬ıøˆ¬iß Œ√À˙¬ı˛¬ ˜‘øM√√fl¡± ø¬ı:±ÚœÀ√¬ı˛ Œ|Ìœ ø¬ıˆ¬±· øÚÀ˚˛

˜Ó¬Àˆ¬À√¬ı˛ ¸y¬±¬ıÚ± fl¡˜º

˜±øÈ¬¬ı˛ Œ˚¸¬ı ∆¬ıø˙©Ü… Œ|Ìœø¬ıˆ¬±À·¬ı˛ øÚÀ«√˙fl¡ ø˝√√¸±À¬ı Ò¬ı˛± ˝√√˚˛ Ó¬±¬ı˛ ¸¬ıfl¡øÈ¬Àfl¡˝◊√√ ‡≈¬ı ¸±Ò±¬ı˛Ì ≈√

¤fl¡øÈ¬ ¸”ÀS¬ı˛ ¸±˝√√±À˚… õ∂fl¡±˙ fl¡¬ı˛± ¸y¬¬ıº ˜±øÈ¬¬ı˛ õ∂±˚˛ ¸¬ıfl¡øÈ¬ Œˆ¬ÃøÓ¬fl¡, ¬ı˛±¸±˚˛øÚfl¡ › ∆Ê√ø¬ıfl¡ ∆¬ıø˙©Ü…˝◊√√

˜±øÈ¬¬ı˛ Œ|Ìœ ø¬ıˆ¬±À·¬ı˛ øÚÀ«√˙fl¡ ¬ı˛”À¬Û ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ¤À√¬ı˛ ˜ÀÒ… ˜±S ø¬ıÀ˙¯∏ fl¡À˚˛fl¡øÈ¬ ˜±øÈ¬¬ı˛ Œfl¡±Ú

ø¬ıÀ˙¯∏ d¬À¬ı˛ ø¬ı√…˜±Ú ’±ÀÂ√ ’Ô¬ı± ŒÚ˝◊√√ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛˝◊√√ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√˚˛º ∆¬ıø˙©Ü…˚≈q¡

˜±øÈ¬¬ı˛ ¬Û‘á¬d¬¬ı˛Àfl¡ ¬ı˘± ˝√√˚˛ ¤ø¬ÛÀ¬ÛÎ¬Ú (Epipedon)º ˜±øÈ¬¬ı˛ ¬Û‘á¬ d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ı˙œ

∆Ê√¬ı¬Û√±Ô« Ô±fl¡±¬ı˛ Ê√Ú… ˜±øÈ¬¬ı˛ ¬¬ı˛„√√ ·±Ï¬ˇ ¬ı±√±˜œ ˝√√˚˛º ¤…±˘≈øˆ¬˚˛±˘ d¬¬ı˛› ¤˝◊√√ ¤˝◊√√¬ ¤ø¬ÛÀ¬ÛÎ¬ÀÚ¬ı˛ ’z¬·«Ó¬º

¤Â√±Î¬ˇ± B d¬À¬ı˛¬ı˛ øfl¡Â≈√ ’—˙ ¤ø¬ÛÀ¬ÛÎ¬ÀÚ¬ı˛ ’z¬ˆ«≈¬q¡ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ’Ò:d¬À¬ı˛¬ı˛ Â√˚˛øÈ¬ ¤ø¬ÛÀ¬ÛÎ¬Ú ¤‡Ú

¬Û˚«z¬ ø‰¬ø˝êÓ¬ ˝√√À˚˛ÀÂ√º ¬Û‘á¬d¬À¬ı˛¬ı˛ ¤ø¬ÛÀ¬ÛÎ¬ÀÚ¬ı˛ ˜ÀÒ… ‰¬±¬ı˛øÈ¬ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬ÛÌ«º ‰¬±¬ı˛øÈ¬ ¬Û‘á¬d¬À¬ı˛¬ı˛

¤ø¬ÛÀ¬ÛÎ¬ÀÚ¬ı˛ ˜”˘ ∆¬ıø˙©Ü… øÚÀ‰¬¬ı˛ ¸±¬ı˛ÚœÀÓ¬ Î¬◊À~‡ fl¡¬ı˛± ˝√√˘ :ñ

ø¬ıÀ˙¯∏ ˘é¬Ì ˚≈q¡ ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…

˜±øÈ¬¬ı˛ ¬Û‘á¬ d¬¬ı˛ [¬Û‘©Üd¬¬ı˛ ¤ø¬ÛÀ¬ÛÎ¬Ú]

˜ø˘fl¡ (Mollic) ˜±øÈ¬ ˚ÀÔ©Ü ·ˆ¬œ¬ı˛, ¬ı˛„√√-·±Ï¬ˇ ¬ı±√±˜œº é¬±¬ı˛œ˚˛ ’±˚˛Ú ¡Z±¬ı˛± fl¡˘À˚˛ÀÎ¬¬ı˛

’±Ò±Ú õ∂˙ø˜Ó¬º ’øÒfl¡±—˙ ˜±øÈ¬¬ı˛ ·Í¬Ú ’Ó¬…z¬ ‘√Ï¬ˇº

’±˜ø¬ıËfl¡ (Umbric) ’Ú… ¸¬ı ø¬ı¯∏À˚˛˝◊√√ ˜ø˘Àfl¡¬ı˛ ˜ÀÓ¬±º Œfl¡¬ı˘ fl¡˘À˚˛ÀÎ¬¬ı˛ ŒÚÀ·øÈ¬ˆ¬

’±Ò±Ú ‡≈¬ı ’ä ¬Ûø¬ı˛˜±ÀÌ é¬±¬ı˛œ˚˛ ’±˚˛Ú ¡Z±¬ı˛± õ∂˙ø˜Ó¬º ˜±øÈ¬

’•°ˆ¬±¬ı±¬Ûißº

›fl¡ø¬ı˛fl¡ (Ocric) ˝√√±{√®± ¬ı˛„√√º ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜, ˙≈©® ’¬ıàÔ±˚˛

˜±øÈ¬¬ı˛ ·Í¬Ú ‡≈¬ı ˙q¡º ·Í¬Ú·≈ø˘ ¬ıÎ¬ˇ ’±fl¡±À¬ı˛¬ı˛ ¬ı‘˝√√» √±Ú±˚≈q¡º

ø˝√√øàÈ√√fl¡ (Histic) ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú ‡≈¬ı Œ¬ı˙œ, ¬ıÂ√À¬ı˛¬ı˛ ’z¬Ó¬ øfl¡Â≈√ ¸˜˚˛ Ê√À˘

øÚ˜ø7¡¡¡Ó¬ Ô±Àfl¡º
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’Ò:d¬À¬ı˛ ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…

ø¬ıÀ˙¯∏ ˘é¬Ì˚≈q¡ ’Ò:d¬À¬ı˛¬ı˛ ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…

˜±øÈ¬¬ı˛ ’Ò:d¬¬ı˛ (B d¬¬ı˛]

’±¬ı˛øÊ√ø˘fl¡ (Argillic) ¸ø=Ó¬ ø¸ø˘Àfl¡È¬ fl¡±√±fl¡Ì±

Ú…±ø√√√∏Cfl¡ (Natric) ’±¬ı˛øÊ√ø˘Àfl¡¬ı˛ ˜ÀÓ¬±˝◊√√, øfl¡z≈¬ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ

Œ¸±øÎ¬˚˛±˜ Œflv¡±¬ı˛±˝◊√√Î¬˚≈q¡, ˜‘øM√√fl¡±¬ı˛ ·Í¬Ú d¬y¬

› øõ∂ÊÀ˜¬ı˛ Ú…±˚˛º

¶ÛøÎ¬fl¡ (Spodic) ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ¤¬ı— ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜

’'√±˝◊√√ÀÎ¬¬ı˛ ¸=˚˛ Œ√‡± ˚±˚˛º

fl¡…±ø•§fl¡ (Cambic) Œˆ¬ÃøÓ¬fl¡ › ¬ı˛±¸±˚˛øÚfl¡ õ∂ø√flË¡˚˛±˚˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬

d¬¬ı̨

¤ø¢∂fl¡ (Agric) fl¡ø¯∏«Ó¬ d¬À¬ı˛¬ı˛ ÚœÀ‰¬ ¸ø=Ó¬ ∆Ê√¬ı ¬Û√±Ô« ›

fl¡±√±fl¡Ì±º

’ø'√fl¡ (Oxic) õ∂Ò±ÚÓ¬ ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'√±˝◊√√Î¬

› 1:1 Œ|Ìœ¬ı˛ fl¡±√±fl¡Ì± ø˜|ÀÌ ¸‘©Üº

˜±øÈ¬¬ı˛ ¤˝◊√√ Œ|Ìœ ø¬ıˆ¬±· Â√˚˛øÈ¬ ¬Û˚«±À˚˛ ø¬ıˆ¬q¡ ˚Ô±

(a) ¬ı·« (Order)

(b) Î¬◊¬Û¬ı·« (Sub order)

(c) õ∂Ò±Ú Œ·±á¬œ (Great groups)

(d) Î¬◊¬ÛÀ·±á¬œ (Sub groups)

(e) ¬Ûø¬ı˛¬ı±¬ı˛ (Family) ¤¬ı—

(f) flË¡˜ (Series)
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¸±Ò±¬ı˛ÌÓ¬ ¤fl¡˝◊√√ ø¬ıø√flË¡˚˛±¬ı˛ õ∂ˆ¬±À¬ı ¸‘©Ü ˜±øÈ¬¬ı˛ fl¡Ó¬fl¡·≈ø˘ ∆¬ıø˙©Ü… ¤fl¡˝◊√√ ¬ı˛fl¡˜ ˝√√˚˛º  ¸ı ˜±øÈ¬ ¤fl¡˝◊√√

ø¬ıø√flË¡˚˛±¬ı˛ õ∂ˆ¬±À¬ı ¸‘©Ü Ó¬±¬ı˛± ¤fl¡˝◊√√ ¬ıÀ·«¬ı˛ ’z¬·«Ó¬ ¤fl¡˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬·≈ø˘¬ı˛ ˜ÀÒ… ’±¬ı˝√√±›˚˛± › ·±Â√¬Û±˘±¬ı˛

õ∂ˆ¬±¬ı, ˜±øÈ¬ÀÓ¬ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì õ∂ˆ‘¬øÓ¬¬ı˛ Ó¬±¬ı˛Ó¬˜… ‚ÀÈ¬º ø¬ıøˆ¬iß ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ õ∂ˆ¬±¬ı ˜”˘Ó¬ øÚÒ«±¬ı˛Ì fl¡À¬ı˛

˜±øÈ¬ Œfl¡±Ú Î¬◊¬Û¬ı·«ˆ≈¬q¡ ˝√√À¬ıº øfl¡z≈¬ ˘é¬Ì¸”‰¬fl¡ d¬À¬ı˛¬ı˛ ¸±˝√√±À˚… õ∂Ò±Ú Œ·±á¬œ øÚÒ«±¬ı˛fl¡ ˝√√˚˛º ¤fl¡ õ∂Ò±Ú

Œ·±á¬œ¬ı˛ ’z¬ˆ«≈¬q¡ ˜±øÈ¬ÀÓ¬ ˘é¬Ì¸”‰¬fl¡ Â√±Î¬ˇ± ø¬ıøˆ¬iß d¬À¬ı˛¬ı˛ √flË¡˜ø¬ıÚ…±¸ ¤fl¡¬ı˛fl¡˜ ˝√√˚˛º ˜±øÈ¬¬ı˛ Œ˚ ∆¬ıø˙©Ü…

·±ÀÂ√¬ı˛ ¬ı‘øXÀfl¡ øÚÒ«±ø¬ı˛Ó¬ fl¡À¬ı˛, Œ˚˜Ú ñ ¢∂ÔÚ, ‡øÚÊ√ ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ú PH, Ó¬±¬Û ·ˆ¬œ¬ı˛Ó¬± õ∂ˆ‘¬øÓ¬¬ı˛

Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ ˜±øÈ¬¬ı˛ ¬Ûø¬ı˛¬ı±¬ı˛ øàÔ¬ı˛ fl¡¬ı˛± ˝√√˚˛º

˜±øÈ¬¬ı˛ Œ|Ìœ¬ı˛ Ú±˜fl¡¬ı˛Ì :ñ

¤ ◊̋√√ Œ|Ìœø¬ıˆ¬±À· ˜±øÈ¬¬ı˛ Ú±˜fl¡¬ı˛Ì fl¡À˚˛fl¡øÈ¬ ˙s±—À˙¬ı˛ ¸˝√√À˚±À· ∆Ó¬¬ı˛œ ˝√√˚˛ ¤¬ı— ¬õ∂øÓ¬øÈ¬ ˜”˘ ˙s±—˙

¢∂œfl¡ ’Ô¬ı± ˘±øÓ¬Ú ˙s ŒÔÀfl¡ ·‘˝√√œÓ¬º Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û ¤ø¬ı˛øÎ¬¸˘ (Aridisol) ˙≈©® ’=À˘¬ı˛ ¤fl¡øÈ¬ ¬ıÀ·«¬ı˛

Ú±˜º ˘±øÓ¬Ú ˆ¬±¯∏±˚˛ ’…±ø¬ı˛Î¬±¸ ˙Às¬ı˛ ’Ô« ˙≈©® ¤¬ı— Œ¸±˘±˜ ¤¬ı˛ ’Ô« ˜±øÈ¬º Î¬◊¬Û¬ıÀ·«¬ı˛ Ú±À˜¬ı˛ ˜ÀÒ…

¬ıÀ·«¬ı˛ Ú±˜ Î¬◊À~ø‡Ó¬ Ô±Àfl¡º ’…±fl≈¡›˘ (Aquoll) ¤fl¡øÈ¬ Î¬◊¬Û¬ıÀ·«¬ı˛ ˜±øÈ¬º ¤øÈ¬ ˜ø˘¸˘ (Mollisol)

¬ıÀ·«¬ı˛ ’±^« ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˜±øÈ¬º fl¡±¬ı˛Ì ’…±fl≈¡› /Aquo ˙Às¬ı˛ ’Ô« Ê√˘º ¤fl¡˝◊√√ˆ¬±À¬ı ˚ø√ õ∂Ò±Ú Œ·±á¬œ¬ı˛

Ú±˜ ˝√√˚˛ ’±¬ı˛øÊ√’…±fl≈¡›˘ (Argiaquoll) Ó¬‡Ú ¬ı≈Á¡ÀÓ¬ ˝√√À¬ı ’…±fl≈¡›˘ Î¬◊¬Û¬ıÀ·«¬ı˛ ˜±øÈ¬ÀÓ¬ ¤˜Ú ¤fl¡øÈ¬

d¬¬ı˛ ø¬ı√…˜±Ú Œ˚ d¬À¬ı˛ Ó≈¬˘Ú±˜”˘fl¡ˆ¬±À¬ı ’ÀÚfl¡À¬ı˙œ ¬Ûø¬ı˛˜±Ú ø¸ø˘Àfl¡È¬ fl¡±√±fl¡Ú± Ê√˜± ˝√√À˚˛ÀÂ√º ˘±øÓ¬Ú

ˆ¬±¯∏±˚˛ Argila -¬ı˛ ’Ô« fl¡±√±fl¡Ì±º ¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ ø¬ıøˆ¬iß ¬Û˚«±À˚˛¬ı˛ Œ|Ìœˆ≈¬q¡ ˜±øÈ¬¬ı˛ Ú±À˜¬ı˛ ø¬ıÀù≠ø¯∏Ó¬

¬ı˛”¬Û ˝√√˘ : ¬ı·«-˜ø˘¸˘ (Mollisol), ˜-’˘-˝◊√√¸˘ , Î¬◊¬Û¬ı·« - ’…±fl≈¡›˘ (Aquoll)  ¬õ∂Ò±Ú Œ·±á¬œ-

’±¬ı˛øÊ√’…±fl≈¡›˘ (Argiaquoll), ’±¬ı˛øÊ√ - ’…±fl≈¡ - ’˘º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Ú±˜fl¡¬ı˛ÀÌ ø¬ıÀ˙¯∏ˆ¬±À¬ı ˘é¬Ìœ˚˛ ‹ øÓ¬Ú Œ|Ìœ¬ı˛ ˜±øÈ¬¬ı˛ Ú±À˜˝◊√√ øÓ¬Ú ’é¬À˚˛¬ı˛ ˙s±—˙

oll ¬ıÓ«¬˜±Úº SøÈ¬ ˜ø˘¸˘ ¬ıÀ·«¬ı˛ Ú±˜ ¬ı˝√√Ú fl¡À¬ı˛º ¤˝◊√√ Ú±˜fl¡¬ı˛ÀÌ¬ı˛ ¸”S Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸¬ı«d¬À¬ı˛ ¸˜±Úˆ¬±À¬ı

õ∂À˚˛±· fl¡¬ı˛± ˝√√À˚˛ÀÂ√º Ù¬À˘ ¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ Ú±˜fl¡¬ı˛Ì ∆¬ı:±øÚfl¡ ‘√ø©Üˆ¬øe· õ∂¸”Ó¬º ˚ø√ fl¡Ó¬·≈ø˘ ˜±øÈ¬¬ı˛

√flË¡À˜¬ı˛ (Series) ¢∂ÔÚ, ‡øÚÊ√ Î¬◊¬Û±√±Ú › Î¬◊¬ÛÀ¬ı˛¬ı˛ 50 cm ˜±øÈ¬¬ı˛ ·ˆ¬œÀ¬ı˛ Ó¬±¬Û˜±S± ¤fl¡˝◊√√ ˝√√˚˛ Ó¬±˝√√À˘

Ó¬±À√¬ı˛ ¤fl¡˝◊√√ ¬Ûø¬ı˛¬ı±À¬ı˛¬ı˛ ˆ≈¬q¡ ˜±øÈ¬ ¬ı˛”À¬Û ·Ú… ˝√√˚˛º Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û fine, mixed, mesic ¬Ûø¬ı˛¬ı±À¬ı˛¬ı˛ ˜±øÈ¬¬ı˛

˚Ô±√flË¡À˜ ¸”Ñ (fine texture) ø¬ıøˆ¬iß Œ|Ìœ¬ı˛ fl¡±√±fl¡Ì±¬ı˛ ø˜|ÀÌ ·øÍ¬Ó¬ ¤¬ı— mesic ’Ô±«» ˜±øÈ¬¬ı˛

50.cm ·ˆ¬œÀ¬ı˛ Ó¬±¬Û˜±S± 8°-15°C º

˜±øÈ¬¬ı˛ √flË¡À˜¬ı˛ Ú±˜ ¸±Ò±¬ı˛ÌÓ¬ Œfl¡±Ú àÔ±ÀÚ¬ı˛ Ú±À˜¬ı˛ ¸Àe· ˚≈q¡º Œ˚˜Ú Œ¬ı˘Î¬±e·± √flË¡˜, ¬Û≈ˆ¬±¬ı˛

√flË¡˜ ˝◊√√Ó¬…±ø√º ˚‡Ú √flË¡˜ Ú±À˜¬ı˛ ¸Àe· ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛¬ı˛ ¢∂ÔÀÚ¬ı˛ Ú±˜ ˚≈q¡ ˝√√˚˛ Ó¬‡Ú Œ¸˝◊√√ ˜±øÈ¬¬ı˛

Ú±˜fl¡¬ı˛Ì ˝√√˚˛ ¢∂ÔÚ ’Ú≈¸±À¬ı˛º Œ˚˜Ú Œ¬ı˘Î¬±e·± Œ√±’±“√±˙ ¬ı± ¬Û≈ˆ¬±¬ı˛ Œ¬ıÀ˘ ˝◊√√Ó¬…±ø√º
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˜±øÈ¬¬ı˛ ¬ıÀ·«¬ı˛ Œ|Ìœø¬ıˆ¬±· (Order) : ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ¬ı˛ ˜±øÈ¬ Œ˜±È¬ √˙øÈ¬ ¬ı·«ˆ≈¬q¡º ¤À√¬ı˛

∆¬ıø˙©Ü… øÚ•ß¬ı˛”¬Û  .

¤ø∞I◊¸˘ (Entisol) : ˜±øÈ¬ÀÓ¬ ¸≈øÚø«√©Ü Œfl¡±Ú d¬¬ı˛ Ô±Àfl¡ Ú±º ’Ô¬ı± ¸À¬ı d¬¬ı˛ ø¬ıÚ…±¸ ˙≈¬ı˛≈ ˝√√À˚˛ÀÂ√º

·ˆ¬œ¬ı˛ › Î¬◊¬ı«¬ı˛ ¬Ûø˘˜±øÈ¬ ¤¬ı— ’·ˆ¬œ¬ı˛ ¸√…¸‘©Ü ˜±øÈ¬ ¤˝◊√√ ¬ıÀ·«¬ı˛ ’z¬·«Ó¬º øÚø«√©Ü Œfl¡±Ú Œõ∂±Ù¬±˝◊√√À˘¬ı˛

’Ú≈¬ÛøàÔøÓ¬˝◊√√ ¤øKI◊¸˘ ¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü…º

ˆ¬±¬ı˛øÈ¬¸˘ (Vertisol) : ˘…±øÈ¬Ú ˆ¬±¯∏±˚˛ ˆ¬±¬ı˛ÀÈ¬± ˙Às¬ı˛ ’Ô« Î¬◊åÈ¬±ÀÚ±º Ê√˘ ø¸q¡ ˝√√À˘ ¶£¬œÓ¬

˝√√˚˛ ¤˜Ú Ò¬ı˛ÀÚ¬ı˛ fl¡±√±fl¡Ì± õ∂Ò±Ú ˜±øÈ¬ ¤˝◊√√ ¬ı·«ˆ≈¬q¡º ˙≈©® ’¬ıàÔ±˚˛ ¤ õ∂fl¡±¬ı˛ ˜±øÈ¬ÀÓ¬ ·ˆ¬œ¬ı˛ ›

‰¬›Î¬ˇ± Ù¬±È¬˘ Œ√‡± ˚±˚˛º ¤¬ı˛”¬Û ∆¬ıø˙©Ü…Àfl¡ ˜±øÈ¬¬ı˛ Î¬◊åÈ¬±ÀÚ± ‰¬ø¬ı˛S ¬¬ı√√˘± ˝√√˚˛º ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ ¢∂ÔÚ

’Ó¬…z¬ ¸”éÆ¬º øˆ¬ÀÊ√ ’¬ıàÔ±˚˛ ˜±øÈ¬ ‰¬Èƒ¬‰¬ÀÈƒ¬ ¤¬ı— Ú˜Úœ˚˛ ˝√√˚˛º ’Ô‰¬ ˙≈øfl¡À˚˛ Œ·À˘ ‡≈¬ı˝◊√√ ˙q¡ ˝√√À˚˛

¬ÛÀÎ¬ˇº

˝◊√√ÚÀ¸øõI◊¸˘ (Inceptisol) : ˘…±øÈ¬Ú ˆ¬±¯∏±¬ı˛ ˝◊√√ÚÀ¸õI◊±˜ƒ ˙Às¬ı˛ ’Ô« ˙≈¬ı˛≈º ˝◊√√ÚÀ¸øõI◊¸˘ ¬ıÀ·«¬ı˛

˜±øÈ¬ ¬ı˚˛À¸ Ó¬¬ı˛≈Úº Œõ∂±Ù¬±˝◊√√À˘¬ı˛ ø¬ıøˆ¬iß d¬¬ı˛ ¬Û¬ı˛œé¬± fl¡¬ı˛À˘ ¤¬ı˛ ¬ı˚˛À¸¬ı˛ Ú¬ıœÚÓ¬± Ò¬ı˛± ¬ÛÀÎ¬ˇº ¤˝◊√√ õ∂fl¡±¬ı˛

˜±øÈ¬ÀÓ¬ Œfl¡±Ú õ∂fl¡±¬ı˛ ¸=˚˛ Œ√‡± ˚±˚˛ Ú±º

¤ø¬ı˛øÎ¬¸˘ (Aridisol) : ˘…±øÈ¬Ú ˆ¬±¯∏±˚˛ ¤ø¬ı˛Î¬¸ ˙Às¬ı˛ ’Ô« ˙≈©®º ¤˝◊√√ ¬ıÀÌ«¬ı˛ ˜±øÈ¬ ¸±Ò±¬ı˛ÌÓ¬

˙≈©® ’=À˘ Œ√‡± ˚±˚˛º ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬¬ı˛ õ∂±˚˛ ¸¬ıfl¡øÈ¬ d¬¬ı˛ ˙≈©® Ô±Àfl¡º Ù¬À˘ ˜±øÈ¬¬ı˛ Œfl¡±Ú ¬Û√±Ô«

ŒÒÃÓ¬ ˝√√À˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝√√˚˛ Ú±º ¤˝◊√√ ˜±øÈ¬¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝√√˘ Œõ∂±Ù¬±˝◊√√À˘ fl¡…˘ø¸˚˛±˜ fl¡±À¬ı«±ÀÚÀÈ¬¬ı˛

¸≈ø¬ı√Ó¬ d¬¬ı˛ [fl¡…±˘ø¸fl¡] ¬ı± øÊ¬Û¸˜ d¬¬ı˛ [øÊ√¬Ûø¸fl¡] ^¬ıÚœ˚˛ ˘¬ıÌ d¬À¬ı˛¬ı˛ ¸…±ø˘fl¡ d¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬º

˜ø˘¸˘ (Molisol) : ‰¬±¯∏¬ı±À¸¬ı˛ ø√fl¡ ŒÔÀfl¡ Œ¬ı˙ fl¡À˚˛fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ˜±øÈ¬ ¤˝◊√√ ˜ø˘¸˘ ¬ıÀ·«¬ı˛

’z¬·«Ó¬ ˜ø˘fl¡ ¤ø¬ÛÀ¬ÛÎ¬√±ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…. ¤ø¬ÛÀ¬ÛÎ¬Ú Œ˜±È¬±˜≈øÈ¬ ·±Ï¬ˇ ·ˆ¬œ¬ı˛

fl‘¡c±ˆ¬ fl¡…±È¬±˚˛Ú ¡Z±¬ı˛± ¸˜‘Xº ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬ÀÓ¬ ’±¬ı˛øÊ√ø˘fl¡ ’…±˘ø¬ıfl¡ ¬ı± fl¡…±˜ø¬ıfl¡ d¬¬ı˛ Œ√‡± ˚±˚˛

øfl¡z≈¬ Œfl¡±Ú› ’ø'√fl¡ ¬ı± Œ¸±øÎ¬fl¡ d¬¬ı˛ Ô±Àfl¡ Ú±º [¤ ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛¬ı˛ ·Í¬Ú √±Ú±fl‘¡øÓ¬º ˙≈©® ’¬ıàÔ±˚˛

˜±øÈ¬ ‡≈¬ı ˙q¡ ˝√√˚˛ Ú± ¤¬ı— Œ˜±È¬±˜≈øÈ¬ Œfl¡±˜˘ Ô±Àfl¡º ¤Ê√Ú… ¤ ˜±øÈ¬¬ı˛ Ú±˜ ˜ø˘¸˘º ˘…±øÈ¬Ú ˆ¬±¯∏±˚˛

˜ø˘¸ ˙Às¬ı˛ ’Ô« Œfl¡±˜˘º

Œ¶Û±ÀÎ¬±¸˘ (Spodosol) : Œ¶Û±ÀÎ¬±¸˘ ¬ıÀ·«¬ı˛ ˜±øÈ¬ÀÓ¬ Œ¶Û±øÎ¬fl¡ d¬¬ı˛ Œ√‡± ˚±˚˛º ¤˝◊√√ d¬À¬ı˛

∆Ê√¬ı ¬Û√±Ô« ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'√±˝◊√√Î¬ (Al2O3) Ó≈¬˘Ú±˜”˘fl¡ ˆ¬±À¬ı Œ¬ı˙œ ¸ø=Ó¬ ¤¬ı— ¸±Ò±¬ı˛ÌÓ¬

’…±˘ø¬ıfl¡ ’Ô«±» ˜±øÈ¬¬ı˛ ¬ı˛„√√ ¸±Ò±¬ı˛ÌÓ¬ Â√±˝◊√√ ¬ı˛À„√√¬ı˛ ˝√√˚˛º ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬¬ı˛ ¢∂ÔÚ ˝√√±˘fl¡± ¤¬ı— ’•°Ò˜πº

’±^« ˙œÓ¬ õ∂Ò±Ú ¸¬ı˛˘¬ı·π˚˛ ¬ı‘Àé¬¬ı˛ ¬ıÚ±=À˘ ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¬Û±˝◊√√Ú Ê√±Ó¬œ˚˛ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±˚˛

Ò±Ó¬¬ı±˚˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ú ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ Ô±Àfl¡º Ù¬À˘ ¬Û±Ó¬± ¬ÛÀ‰¬ ’•°ÀQ¬ı˛ ¸‘ø©Ü ˝√√˚˛º ’•°Q Œ¬ı˙œ ˝√√›˚˛±˚˛
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’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'√±˝◊√√Î¬ ^¬ıœˆ≈”¬Ó¬ ˝√√À˚˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ‰¬À˘ ˚±˚˛ › B d¬À¬ı˛ Ê√˜± ˝√√˚˛. ø˝√√Î¬◊˜±¸›

^¬ıœˆ”¬Ó¬ ˝√√À˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛ ŒÔÀfl¡ ’¬Û¸±ø¬ı˛Ó¬ ˝√˚˛ ¤¬ı— øÚÀ‰¬¬ı˛ B d¬À¬ı˛ ¸ø=Ó¬ ˝√√˚˛º ¤¬ı˛˝◊√√ Ù¬À˘ Î¬◊¬ÛÀ¬ı˛¬ı˛

d¬À¬ı˛¬ı˛ ˜±øÈ¬¬ı˛ ¬ı˛„√√ Â√±˝◊√√ ¤¬ı˛ Ú…±˚˛ ˝√√±{√®± ˝√√˚˛ ¬ıÀ˘ ¤˝◊√√ ˜±øÈ¬¬ı˛ Ú±˜ Œ¶Û±ÀÎ¬¸˘º ¢∂œfl¡ ˆ¬±¯∏±˚˛ Œ¶Û±ÀÎ¬±¸

¤¬ı˛ ’Ô« Â√±˝◊√√º

’…±˘øÙ¬¸˘ (Alfisol) : ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬¬ı˛ Œõ∂±Ù¬±˝◊√√À˘ ˜ø˘fl¡ ’ø'√fl¡ ¬ı± Œ¸±øÎ¬fl¡ d¬¬ı˛ Œ√‡± ˚±˚˛

Ú±º ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬ÀÓ¬ Ò”¸¬ı˛ ŒÔÀfl¡ ¬ı±√±˜œ ¬ı˛À„√√¬ı˛ ¬Û‘á¬ d¬¬ı˛ Œ√‡± ˚±˚˛º ¬Û‘á¬d¬À¬ı˛ é¬±¬ı˛œ˚˛ Œ˜Ã˘ ˜±Á¡±ø¬ı˛

ŒÔÀfl¡ Œ¬ı˙œ ˜±S±˚˛ Ô±Àfl¡ ’Ò:d¬À¬ı˛ fl¡±√±fl¡Ì± ¸˜‘X ¤fl¡øÈ¬ d¬¬ı˛ ˘é¬ fl¡¬ı˛± ˚±˚˛º fl¡±√±fl¡Ì± Ê√˜±¬ı˛ Ê√Ú…

¤˝◊√√ d¬¬ı˛Àfl¡ ’±¬ı˛øÊ√ø˘fl¡ d¬¬ı˛ ¬ıÀ˘º fl¡±√±fl¡Ì± 35% ¤¬ı˛ Œ¬ı˙œ é¬±¬ı˛œ˚˛ Œ˜ÃÀ˘ ¸•Û‘q¡ Ô±Àfl¡º øfl¡z≈¬

˚ø√ fl¡±√±fl¡Ì±¬ı˛ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± 15% ¤¬ı˛ Œ¬ı˙œ Œ¸±øÎ¬˚˛±˜ ¡Z±¬ı˛± ¸•Û‘q¡ Ô±Àfl¡ Ó¬±˝√√À˘ ‹ d¬¬ı˛Àfl¡

Ú±√√ø√√√∏Cfl¡ d¬¬ı˛ ¬ıÀ˘º ¤˝◊√√ ’¬ıàÔ±˚˛ ’Ò:d¬À¬ı˛ øÊ√˜ ¬ı± d¬Ày¬¬ı˛ ˜Ó¬ ·Í¬Ú ¸‘ø©Ü ˝√√˚˛º ¬Û≈¬ı˛±Ó¬Ú Œ|Ìœø¬ıˆ¬±·

¬ÛXøÓ¬ÀÓ¬ Œ˚ ˜±øÈ¬Àfl¡ Œ¢∂ ¬ıË±Î¬◊Ú ¬ÛÎ¬¸˘ ¬ı˘± ˝√√Ó¬ Ó¬± ¤˝◊√√ ¬ıÀ·«¬ı˛ ’z¬ˆ”«¬q¡º

’˘øÈ¬¸˘ (Ultisol) : ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ ’Ò:d¬À¬ı˛ fl¡±√±fl¡Ì± ¸ø=Ó¬ ˝√√À˚˛ ’±ø¬ı˛øÊ√ø˘fl¡ d¬¬ı˛ ·øÍ¬Ó¬

˝√√˚˛º øfl¡z≈¬ fl¡±√±fl¡Ì±¬ı˛ 35% ¤¬ı˛ fl¡˜ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬± é¬±¬ı˛œ˚˛ Ò±Ó¬¬ı Œ˜ÃÀ˘¬ı˛ ¡Z±¬ı˛± ¸•Û‘q¡ Ô±Àfl¡º

’±˘øÈ¬¸˘ ¬ıÀ·«¬ı˛ ˜±øÈ¬ ’…±ø˘øÙ¬¸˘ ¤¬ı˛ ŒÔÀfl¡ Œ¬ı˙œ øfl¡z≈¬ Œ¶Û±ÀÎ¬±¸˘ ¤¬ı˛ ŒÔÀfl¡ fl¡˜ ’±ø•°fl¡º ¤˝◊√√

¬ıÀ·«¬ı˛ õ∂±˚˛ ¸¬ı ˜±øÈ¬¬ı˛˝◊√√ ’Ò:d¬À¬ı˛¬ı˛ ¬ı˛„√√ ˘±˘ ¬ı± ˝√√˘À√ ˝√√˚˛ fl¡±¬ı˛Ì ’±˚˛¬ı˛Ì ’'√±˝◊√√Î¬ ˜≈q¡ ’¬ıàÔ±˚˛ Ô±Àfl¡º

¬Û”À¬ı«¬ı˛ Œ|Ìœˆ≈¬q¡ Œ¬ı˛Î¬ ˝◊√√À˚˛À˘± ¬¬ÛÎ¬¸˘, Œ¬ı˛øÎ¬¸ ¬ıË±Î¬◊Ú ˘…±ÀÈ¬¬ı˛±˝◊√√øÈ¬fl¡ ˜±øÈ¬ ¤˝◊√√ ¬ıÀ·«¬ı˛ ’z¬ˆ«”¬q¡º ¤˝◊√√

˜±øÈ¬ ¸±Ò±¬ı˛ÌÓ¬ ’±^« Î¬◊c ¢∂œÉ ˜`¬˘œ˚˛ ’=À˘ Œ√‡± ˚±˚˛º

’ø'√¸˘ (Oxisol) : ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ ’Ò:d¬À¬ı˛ Œ˜±È¬±˜≈øÈ¬ ·ˆ¬œ¬ı˛ ’ø'√d¬À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Œ√‡±

˚±˚˛º ¤˝◊√√ d¬À¬ı˛ ¸±Ò±¬ı˛ÌÓ¬ ‡≈¬ı Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ’±˚˛¬ı˛Ì › ’…±˘≈ø˜ø˜˚˛±˜ ˝√√±˝◊√√E'√±˝◊√√Î¬ fl¡˘À˚˛Î¬ ’±fl¡±À¬ı˛

Î¬◊¬ÛøàÔÓ¬ Ô±Àfl¡ ¤˝◊√√ d¬¬ı˛ ŒÔÀfl¡ ø¸ø˘fl¡± ø¬ıÀù≠ø¯∏Ó¬ ˝√√À˚˛ ’¬Û¸±ø¬ı˛Ó¬ ˝√√˚˛º ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ

’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'√±˝◊√√Î¬ ¬ÛÀÎ¬ˇ ÔÀfl¡º ˘…±ÀÈ¬±¸˘ ¬ı± ˘…±ÀÈ¬¬ı˛±˝◊√√øÈ¬fl¡ ¬ı˘ÀÓ¬ Œ˚¸¬ı ˜±øÈ¬Àfl¡ Œ¬ı±Á¡±˚˛

Ó¬±¬ı˛ ’øÒfl¡±—˙ ’ø'√¸˘ ¬ıÀ·«¬ı˛ ’z¬·«Ó¬º

ø˝√√ÀàÈ√√±¸˘ (Histosol) : ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬ Ê√À˘ ¸•Û‘q¡ ¤¬ı— ¸“√…±Ó¬¸…±ÀÓ¬ ¬Ûø¬ı˛À¬ıÀ˙ ∆Ê√¬ı ¬Û√±ÀÔ«

¸˜‘X Ô±Àfl¡º ¤˝◊√√ ¬ıÀ·«¬ı˛ ˜±øÈ¬ÀÓ¬ ˚ø√ fl¡±√±fl¡Ì±¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ Ô±Àfl¡ Ó¬±˝√√À˘ 10% ∆Ê√¬ı ¬Û√±Ô« Ô±Àfl¡º

¤˝◊√√ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ˜ÀÒ… ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ’¬ıàÔ±˚˛ Î¬◊øæ√7¡¡¡ fl¡˘± Œ√‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ¤˝◊√√Ê√Ú… ¤˝◊√√ ¬ıÀ·«¬ı˛

˜±øÈ¬Àfl¡ ø˝√√ÀàÈ√√±¸˘ ¬ıÀ˘º ¢∂œfl¡ ˆ¬±¯∏±˚˛ ø˝√√ÀàÈ√√±¸ ˙Às¬ı˛ ’Ô« Î¬◊øæ√7¡¡¡ fl¡˘± ¬ı± Àfl¡±¯∏º

Î¬◊¬Û¬ı·« (Suborder) : Î¬◊¬Ûø¬ı˛Î¬◊q¡ ø¬ıøˆ¬iß ¬ıÀ·«¬ı˛ ˜±øÈ¬ ·≈ø˘Àfl¡ õ∂Ò±Ú ∆¬ıø˙©Ü… ’Ú≈˚±˚˛œ fl¡À˚˛fl¡øÈ¬
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Î¬◊¬Û¬ıÀ·« (Suborder) ˆ¬±· fl¡¬ı˛± ˝√√˚˛º Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û ˆ¬±¬ı˛øÈ¬¸˘ (Vertisols) ’Ô«±» Ù¬±È¬˘˚≈q¡ fl¡±√±fl¡Ì±¬ı˛

˜±øÈ¬Àfl¡ ’±^«Ó¬± ’Ú≈¸±À¬ı˛ øÚ•ßø˘ø‡Ó¬ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û¬ıÀ·« ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ˚Ô± ñ

Î¬◊Î¬±È«¬ (Uderts) ¸±Ò±¬ı˛ÌÓ¬ ’±^«

Î¬◊¸È¬±È«¬ (Usterts) ’ä ¸˜À˚˛¬ı˛ Ê√Ú… ˙≈©®

ŒÊ√¬ı˛±È«¬ (Xererts) ¬ı˝≈√√ ¸˜À˚˛¬ı˛ Ê√Ú… ˙≈©®

ŒÈ¬±¬ı˛±È«¬ (Torrerts) ¸±Ò±¬ı˛ÌÓ¬ ˙≈©®

õ∂Ò±Ú Œ·±á¬œ (Great Group) : Î¬◊¬Û¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœ·≈ø˘Àfl¡ ¬Û≈Ú¬ı˛±˚˛ ø¬ıÀ˙¯∏ ˘é¬Ì ˚≈q¡ ˜±øÈ¬¬ı˛

d¬À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ øˆ¬øM√√ÀÓ¬ õ∂Ò±Ú Œ·±á¬œÀÓ¬ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√˚˛º ˜±øÈ¬¬ı˛ õ∂Ò±Ú Œ·±á¬œ¬ı˛ ˘é¬Ì˚≈q¡

d¬¬ı˛ Œ¬ı±Á¡±ÀÓ¬ Œ˚ ˙s ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛ Œ¸˝◊√√ ˙Às¬ı˛ ¤fl¡±—˙ Î¬◊¬Û¬ıÀ·«¬ı˛ Ú±À˜¬ı˛ ’±À· ¬ıø¸À˚˛ ‹ õ∂Ò±Ú

Œ·±á¬œ¬ı˛ Ú±˜fl¡¬ı˛Ì fl¡¬ı˛± ˝√√˚˛º Œ˚˜Ú fl¡…±˘¸ (Calc) ˙søÈ¬ fl¡…±˘ø¸fl¡ d¬À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬Àfl¡ øÚÀ«√˙ fl¡À¬ı˛º

¬Ûø¬ı˛¬ı±¬ı˛ (Family) : õ∂Ò±Ú Œ·±á¬œˆ≈¬q¡ ˜±øÈ¬¬ı˛ Œ|Ìœ·≈ø˘Àfl¡ ¬¢∂ÔÚ, ‡øÚÊ√ ∆¬ıø˙á¬… › Ó¬±¬Û˜±S±

’Ú≈¸±À¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√˚˛ Î¬◊˝√√±À√¬ı˛ õ∂ÀÓ¬…fl¡øÈ¬Àfl¡ ¬Ûø¬ı˛¬ı±¬ı˛ (Families) ¬ıÀ˘º ˜±øÈ¬¬ı˛

¢∂ÔÚÀfl¡ ¸”Ñ Œ√“√±˚˛±˙, Œ¬ıÀ˘ õ∂ˆ‘¬øÓ¬ ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√˚˛º fl¡±√± ‡øÚÊ√Àfl¡ ˜KI◊˜ø¬ı˛À˘±Ú±˝◊√√È¬,

Œfl¡›ø˘›Ú±˝◊√√È¬, ø¸ø˘ø˜˚˛±¸, ˝◊√√˘±˝◊√√È¬ õ∂ˆ‘¬øÓ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ŒÓ¬˜øÚ Ó¬±¬Û˜±S±¬ı˛ Œé¬ÀS øÙË¬øÊ√Î¬

Œ˜ø¸fl¡ › Ô±¬ı˛ø˜fl¡ Î¬◊¬Ûø¬ıˆ¬±· fl¡¬ı˛± ˝√√˚˛º

√flË¡˜ (Series) : ˜±øÈ¬¬ı˛ ¬Ûø¬ı˛¬ı±¬ı˛ ø¬ıøˆ¬iß √flË¡À˜ ø¬ıˆ¬q¡º ¤fl¡˝◊√√ √flË¡À˜¬ı˛ ’z¬·«Ó¬ ø¬ıøˆ¬iß ˜±øÈ¬ÀÓ¬ ¤fl¡˝◊√√

Ò¬ı˛ÀÚ¬ı˛ d¬¬ı˛ › Ó¬±À√¬ı˛ √flË¡˜ø¬ıÚ…±¸ Œ√‡± ˚±˚˛º ¤˝◊√√ ¬Û˚«±À˚˛ Œ|Ìœ ø¬ıˆ¬±À·¬ı˛ Ê√Ú… Œõ∂±Ù¬±˝◊√√˘ d¬À¬ı˛¬ı˛ ¸—‡…±,

·ˆ¬œ¬ı˛Ó¬±, ¢∂ÔÚ ·Í¬Ú, ¬ı˛„√√ ∆Ê√¬ı¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì › pH ¤¬ı˛ Î¬◊¬Û¬ı˛ ·≈¬ı˛≈Q Œ√›˚˛± ˝√√˚˛º

5.3.4 ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±·

ˆ¬±¬ı˛ÀÓ¬¬ı˛ Ú…±˚˛ ∆¬ıø‰¬S…¬Û”Ì« Î¬◊¬Û˜˝√√±À√À˙ ˜±Ú≈À¯∏¬ı˛ Ê√œ¬ıÚ˚±S± õ∂Ì±˘œ, ‡±√… Œ¬Û±¯∏±fl¡ ¬Ûø¬ı˛26√√ õ∂ˆ‘¬øÓ¬

¸•ÛÀfl«¡ Œ˚˜Ú ∆¬ıø‰¬S… ¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛ ŒÓ¬˜øÚ õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Ûfl¡¬ı˛Ì ˚Ô± Ê√˘¬ı±˚˛≈,

¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√, ˆ”¬-õ∂fl‘¡øÓ¬, ˆ”¬Ó¬±øQfl¡ ·Í¬Ú õ∂ˆ‘¬øÓ¬ ¸•ÛÀfl«¡› ’Ú≈¬ı˛”¬Û ∆¬ıø‰¬S… ¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛º ¤˝◊√√ ¸˜d¬

Î¬◊¬Û±√±ÀÚ¬ı˛ õ∂ˆ¬±À¬ı ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ ˜‘øM√√fl¡± Î¬◊»¬ÛøM√√¬ı˛ ø¬ıøˆ¬iß õ∂ø√flË¡˚˛± fl¡±˚«fl¡¬ı˛œ ˝√√˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘

ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±¬ı˛ Î¬◊øæ√√ ˝√√À˚˛ÀÂ√º ¬ı‘ø©Ü¬ı˝≈√√˘ √flË¡±z¬œ˚˛ ’±^« ’=À˘ › ¸±ˆ¬±Ú± ’=À˘ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬

Ê√±Ó¬œ˚˛ ’±=ø˘fl¡ ˜‘øM√√fl¡±¬ı˛ ¸‘ø©Ü ˝√√À˚˛ÀÂ√º √±øé¬Ì±ÀÓ¬…¬ı˛ ˜±˘ˆ”¬ø˜ ’=À˘ ¬ı…±¸åÈ¬ ø˙˘±d¬À¬ı˛¬ı˛ õ∂ˆ¬±À¬ı

fl‘¡c fl¡±¬Û«±¸ ˜‘øM√√fl¡±¬ı˛ ¸‘ø©Ü ˝√√À˚˛ÀÂ√º ¤øÈ¬› ¤fl¡ õ∂fl¡±¬ı˛ ’±=ø˘fl¡ ˜‘øM√√fl¡± ˙≈©® ˜¬ı˛≈ ’=À˘¬ı˛ ’¬ıÚÓ¬ ˆ”¬ø˜ÀÓ¬
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é¬±¬ı̨fl¡œ˚˛ › ˘¬ıÌ±q¡ ˜‘øM√√fl¡±¬ı˛ õ∂±Ò±Ú… Œ√‡± ˚±˚˛º Î¬◊M√√¬ı˛ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıd¬œÌ« ¬Ûø˘·øÍ¬Ó¬ ·±Àe·˚˛ ¸˜ˆ”¬ø˜ÀÓ¬

¬Ûø˘˜‘øM√√fl¡± ¸‘ø©Ü ˝√√À˚˛ÀÂ√º ø˝√√˜±˘˚˛ ¬Û¬ı«ÀÓ¬¬ı˛ ø¬ıøˆ¬iß Î¬◊2‰¬Ó¬±˚˛ ˜‘øM√√fl¡± ¸•ÛÀfl«¡› ∆¬ıø‰¬S… Œ√‡± ˚±˚˛º
ø˝√√˜±˘À˚˛¬ı˛ ’øÒfl¡ Î¬◊2‰¬Ó¬±˚˛ Ú±øÓ¬˙œÀÓ¬±c ’±^« Ê√˘¬ı±˚˛≈¬ı˛ õ∂ˆ¬±À¬ı Ò”¸¬ı˛ ¬ı± Â√±˝◊√√¬ı˛À„√√¬ı˛ ¬ÛÎ¬Ê√˘ ˜‘øM√√fl¡±
¸‘ø©Ü ˝√√À˚˛ÀÂ√º

ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ÛXøÓ¬ ø¬ıøˆ¬iß ¸˜À˚˛¬ı˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˚˛ÀÂ√º ˜±Ú¬ı ¸ˆ¬…Ó¬±¬ı˛ Î¬◊¯∏±˘À¢ü
‡Ëœ©Ü¬Û”¬ı« 2500 ’s ŒÔÀfl¡ 600 ‡Ëœ©Ü±s ¬Û˚«z¬ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜±øÈ¬Àfl¡ ˙¸… Î¬◊»¬Û±√ÀÚ¬ı˛ Î¬◊¬ÛÀ˚±·œ øfl¡Ú±
Ó¬±¬ı˛ øˆ¬øM√√ÀÓ¬ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√Ó¬º ¤˝◊√√ ¸˜À˚˛ ˜±øÈ¬Àfl¡ õ∂Ò±Ú ≈√øÈ¬ ø¬ıˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√Ó¬ ˚Ô± Î¬◊¬ı«¬ı˛
¤¬ı— ’Ú≈¬ı«¬ı˛º Œ˚ ¸˜d¬ ˜±øÈ¬ fl‘¡ø¯∏fl¡±À˚«¬ı˛ ¬ÛÀé¬ Î¬◊¬ÛÀ˚±·œ Œ¸·≈ø˘Àfl¡ Î¬◊¬ı«¬ı˛ ˜‘øM√√fl¡± ¬ı˛”À¬Û ø‰¬ø˝êÓ¬ ˝√√Ó¬
¤¬ı— fl‘¡ø¯∏fl¡±ÀÊ√¬ı˛ ¬ÛÀé¬ ’Ú≈¬ÛÀ˚±·œ ˜±øÈ¬ ’Ú≈¬ı«¬ı˛ ¬ı˛”À¬Û ·Ì… ˝√√Ó¬º Î¬◊¬ı«¬ı˛ ˜‘øM√√fl¡±Àfl¡ øÚø«√©Ü ˙¸…‰¬±À¯∏¬ı˛
Î¬◊¬ÛÀ˚±ø·Ó¬± ’Ú≈¸±À¬ı˛ ø¬ıøˆ¬ißˆ¬±À¬ı ˆ¬±· fl¡¬ı˛± ˝√√Ó¬ñŒ˚˜Ú, 4 ˚¬ı, øÓ¬˘, õ∂ˆ‘¬øÓ¬º ’Ú≈¬ı«¬ı˛ ˜±øÈ¬Àfl¡ Î¬◊¬ı«¬ı˛
¬ı± ˘¬ıÌ±q¡ Ê√ø˜ ¤¬ı— ˜¬ı˛≈ ˜‘øM√√fl¡± ¤˝◊√√ ≈√˝◊√√ ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√Ó¬º

Œ¯∏±Î¬ˇ˙ ˙Ó¬±sœÀÓ¬ Ê√ø˜¬ı˛ ¬ı˛±Ê√¶§ ’±√±À˚˛¬ı˛ Ó¬±ø·À√ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± ¬ı‘øX Œ¬ÛÀÓ¬
Ô±Àfl¡º ‹ ¸˜˚˛ ˜‘øM√√fl¡±¬ı˛ ¬ı±ø˝√√…fl¡ ∆¬ıø˙©Ü… Ó¬Ô± ¢∂ÔÚ, ¬ı·« õ∂ˆ‘¬øÓ¬ ¤¬ı— ˆ”¬ø˜¬ı˛ Ï¬±˘ Ê√À˘¬ı˛ Œ˚±·±ÀÚ¬ı˛
Î¬◊¬ÛøàÔøÓ¬ õ∂ˆ‘¬øÓ¬¬ı˛ øˆ¬øM√√ÀÓ¬ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· õ∂±Ò±Ú… ¬Û±˚˛º ÿÚø¬ı—˙ ˙Ó¬±sœ¬ı˛ õ∂Ô˜ ø√Àfl¡ Î¬◊¬ı«¬ı˛Ó¬±
’Ú≈¸±À¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q Œ√›˚˛± ˝√√˚˛º 1893 ‡Ëœ©Ü±Às Voelcker ¤¬ı—
1898 ‡Ëœ©Ü±Às Leather ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±Àfl¡ õ∂Ò±Ú ‰¬±¬ı˛øÈ¬ ø¬ıˆ¬±À· ø¬ıˆ¬q¡ fl¡À¬ı˛Ú ˚Ô± (1) ø¸&Ò≈ ·±Àe·˚˛
¬Ûø˘ ˜‘øM√√fl¡±, (2) fl‘¡c fl¡±¬Û«±¸ ˜‘øM√√fl¡±, (3) ˘±˘ ˜‘øM√√fl¡± ¤¬ı— (4) ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜‘øM√√fl¡±º 1953 ‡Ëœ©Ü±Às
¸¬ı«ˆ¬±¬ı˛Ó¬œ˚˛ fl‘¡ø¯∏ ·À¬ı¯∏Ì± ¸—àÔ± fl¡M‘«√√fl¡ ’˘ ˝◊√√ø`¬˚˛± ¸À˚˛˘ ¤`¬ ˘…±`¬ ˝◊√√Î¬◊Ê√ ¸±Àˆ«¬ fl¡ø˜øÈ¬ ·øÍ¬Ó¬ ˝√√˚˛º
’˘ ˝◊√√ø`¬˚˛± ¸À˚˛˘ ¤…`¬ ˘…±`¬ ˝◊√√Î¬◊Ê√ ¸±Àˆ«¬ fl¡Ó‘«¬fl¡ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡± ’±È¬øÈ¬ ø¬ıˆ¬±À· ø¬ıˆ¬q¡ ˝√√˚˛ ˚Ô±
(1) ¬Ûø˘ ˜‘øM√√fl¡±, (2) ˜¬ı˛≈ ˜‘øM√√fl¡±, (3) ˘¬ıÌ±q¡, (4) é¬±¬ı˛fl¡œ˚˛ ˜‘øM√√fl¡±, (5) ø¬ÛÈ¬ ¬ı± Ê√˘±ˆ”¬ø˜¬ı˛ ˜‘øM√√fl¡±,
(6) ˘±˘ ˜‘øM√√fl¡±, (7) ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜‘øM√√fl¡± › (8) ¬Û±¬ı«Ó¬… ˜±øÈ¬º

1963 ‡Ëœ©Ü±Às ¸¬ı«̂ ¬±¬ı̨Ó¬œ˚̨ fl‘¡ø ∏̄ ·À¬ı ∏̄Ì± ¸—àÔ± Œ˚ ‘̃øM√√fl¡± ˜±Úø‰¬S ∆Ó¬˚̨±¬ı̨œ fl¡À¬ı̨ Ó¬±ÀÓ¬ ‘̃øM√√fl¡±¬ı̨
27øÈ¬ Œ|Ìœ Î¬◊ø~ø‡Ó¬ √̋√̊ º̨ ¤·≈ø˘ √̋√̆  (1) ¬Ûø˘ ˜±øÈ¬, (2) ’øÓ¬ø¬ı̨q¡ ‰≈¬Ú ¸ ‘̃X ¬Ûø˘˜±øÈ¬, (3) Î¬◊¬Ûfl”¡˘œ˚̨
¬Ûø˘˜±øÈ¬, (4) ¬ı¡Zœ¬Ûœ˚̨ ¬Ûø˘˜±øÈ¬, (5) ˘¬ıÌ±q¡ › é¬±¬ı̨œ˚̨ ¬Ûø˘˜±øÈ¬, (6) ˜¬ı̨≈ ‘̃øM√√fl¡±, (7) ·ˆ¬œ¬ı̨ fl‘¡c
‘̃øM√√fl¡±, (8) ˜±Á¡±ø¬ı̨ ·ˆ¬œ¬ı̨ fl‘¡c ‘̃øM√√fl¡±, (9) ’·ˆ¬œ¬ı̨ fl‘¡c ‘̃øM√√fl¡±, (10) ˘¬ıÌ › é¬±¬ı̨ õ∂ˆ¬±¬ı ≈̃q¡ fl‘¡c
‘̃øM√√fl¡±, (11) ¬Û‘Ôfl¡ √̋√œÚ fl‘¡c ‘̃øM√√fl¡±, (12) ø˜ø|Ó¬ ˘±˘ › fl‘¡c ‘̃øM√√fl¡±, (13) ˘±˘ ‘̃øM√√fl¡±, (14) ¢∂±Àˆ¬˘
≈̊q¡ ˘±˘ ˜±øÈ¬, (15) ˘±˘ › √̋√̆ ≈√ ˜±øÈ¬, (16) ˘…±ÀÈ¬¬ı˛± ◊̋√√È¬ ‘̃øM√√fl¡±, (17) ˘…±ÀÈ¬˘± ◊̋√√È¬ Ê√±Ó¬œ ˛̊ ‘̃øM√√fl¡±,

(18) ¬ÛÌ«À˜±‰¬œ ¬ı‘é¬ ¸—øù≠©Ü ¬ı±√±˜œ ˜±øÈ¬, (19) Ò”̧ ¬ı˛ › › ¬ı±√±˜œ ˜±øÈ¬, (20) ¬Û±¬ı«Ó¬… ˜±øÈ¬, (21) ¬ÛÎ¬¸˘

Ê√±Ó¬œ ˛̊ ˜±øÈ¬, (22) ¬ıÚ±=À˘¬ı˛ ˘…±ÀÈ¬¬ı˛± ◊̋√√È¬ ˜±øÈ¬, (23) Ó¬¬ı̨± ◊̋√√ ’=À˘¬ı̨ ˜±øÈ¬, (24) ¬Û±¬ı«Ó¬… Œ˜ÀÎ¬± ¸À ˛̊̆ ,

(25) ¬Û‘Ôfl¡ √̋√œÚ ¬Û±¬ı«Ó¬… ˜±øÈ¬, (26) Œ¶®˘œÈ¬±˘ ¸À˚̨˘ › (27) ø¬ÛÈ¬ ¬ı± ˜±fl¡ ˜±øÈ¬º
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1980 ‡ËœàÈ√√±Às Ú…˙±Ú±˘ ’…±È¬˘±¸ ’…±G¬ øÔ¸…±øÈ¬fl¡ ˜…±ø¬Û¬ı˛ ’·«±Ú±˝◊√√ÀÊ√˙Ú fl¡Ó«‘¬fl¡ Œ˚ ¬ı˛„√√œÚ

˜‘øM√√fl¡±¬ı˛ ˜±Úø‰¬S õ∂fl¡±ø˙Ó¬ ˝√√˚˛ Ó¬±˝√√±ÀÓ¬ 29 øÈ¬ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœ Î¬◊ø~ø‡Ó¬ ˝√√˚˛º ¤˝◊√√ Œ|Ìœ·≈ø˘ ’±À˜ø¬ı˛fl¡±

’…±õ∂ø'√À˜˙Ú ¬ÛXøÓ¬¬ı˛ ’±È¬øÈ¬ ¬ıÀ·«¬ı˛ ’z¬ˆ«≈¬q¡º Î¬◊q¡ õ∂Ò±Ú Œ·±á¬œ·≈ø˘¬ı˛ Ó≈¬˘… ˆ¬±¬ı˛Ó¬œ˚˛ Ò±¬ı˛±˚˛ ˜±øÈ¬¬ı˛

Ú±˜fl¡¬ı˛Ì fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤˝◊√√ Œ|Ìœ·≈ø˘ ˝√√˘ –

¬ı·« õ∂Ò±Ú Œ·±á¬œ ˆ¬±¬ı˛Ó¬œ˚˛ Ó≈¬˘… Ú±˜

(I) ¤øKI◊¸˘ 1. Ú¬ıœÚ ¬Ûø˘˜±øÈ¬

2. Î¬◊¬Ûfl”¡À˘¬ı˛ ¬Ûø˘˜±øÈ¬

3. Î¬◊¬Ûfl”¡À˘¬ı˛ Œ¬ıÀ˘ ˜±øÈ¬

4. ˆ¬±¬ı±¬ı˛ ˜±øÈ¬

5. Œ¬ı˛À·±¸ø˘fl¡ (Regosolic) ˜¬ı˛≈ ˜±øÈ¬

6. ø˘ÀÔ±¸ø˘fl¡ (Lithosolic) ˜¬ı˛≈ ˜±øÈ¬

7. Œ¶®ø˘È¬±˘ (Skeletal) ˜±øÈ¬

(II) ˆ¬±¬ı˛øÈ¬¸˘ (Vertisol) 8. ·ˆ¬œ¬ı˛ fl¡±À˘± ˜±øÈ¬

9. ˜±Á¡±ø¬ı˛ ·ˆ¬œ¬ı˛ fl¡±À˘±˜±øÈ¬

(III) ˝◊√√ÚÀ¸øõI◊¸˘ (Inceptisol) 10. ’·ˆ¬œ¬ı˛ fl¡±À˘± ˜±øÈ¬

11. fl¡…±˘ø¸˚˛±˜ øàÈ√√À¬ı˛±ÀÊ√ø˜fl¡ (Calcium

sterogemic) ¬Ûø˘˜±øÈ¬

(IV) ’…±ø¬ı˛øÎ¬¸˘ (Aridisol) 12. Ò”¸¬ı˛ ¬ı±√±˜œ ˜±øÈ¬

13. fl¡…±˘ø¸˚˛±˜ øàÈ√√À¬ı˛±ÀÊ√ø˜fl¡ (Calcium

(sterogemic) ˜±øÈ¬

14. ˘¬ıÌ±q¡ ¤¬ı— ˘¬ıÌ±q¡ é¬±¬ı˛ ˜±øÈ¬

(V) ˜ø˘¸˘ (Molisol) 15. Ó¬¬ı˛±˝◊√√ ˜±øÈ¬

16. ¬Û¬ı«ÀÓ¬¬ı˛ ˜˚˛√±Ú (Meadow) ˜±øÈ¬

(VI) ’…±˘øÙ¬¸˘ (Alfisol) 17. ¬Û±√À√˙œ˚˛ ˜±øÈ¬ (Submontane soil)

18. ¬ı¡ZœÀ¬Û¬ı˛ ¬Ûø˘ ˜±øÈ¬

19. õ∂±‰¬œÚ ¬Ûø˘ ˜±øÈ¬
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20. ˘±˘ fl¡“√±fl≈¡À¬ı˛ ˜±øÈ¬

21. ˘±˘ Œ¬ıÀ˘ ˜±øÈ¬

22. ˘±˘ Œ√“√±˚˛±˙ ˜±øÈ¬

23. ˘±˘ fl¡±√± ˜±øÈ¬

24. ø˜ø|Ó¬ ˘±˘ › fl¡±À˘± ˜±øÈ¬

(VII) ’±˘øÈ¬¸˘ (Ultisol) 25. ¬ı±√±˜œ ˘±˘ › ˝√√˘À√ ˜±øÈ¬

26. ˘±˘ › ˝√√˘À√ ˜±øÈ¬

27. ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜±øÈ¬

28. ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ Ê√±Ó¬œ˚˛ ˜±øÈ¬

(VIII) ø˝√√À©Ü±¸˘ (Histosol) 29. ¬ÛœÈ¬ ¤¬ı— ˘¬ıÌ±q¡ ¬ÛœÈ¬ ˜±øÈ¬

5.3.5 ˆ¬±¬ı˛ÀÓ¬¬ı˛ õ∂Ò±Ú fl¡À˚˛fl¡øÈ¬ ˜‘øM√√fl¡±¬ı˛ ø¬ı¬ı¬ı˛Ì :

¬Û”À¬ı« Î¬◊À~ø‡Ó¬ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±Àfl¡ ˆ”¬-õ∂±fl‘¡øÓ¬fl¡ ’=˘ øˆ¬øM√√ ’Ú≈¸±À¬ı˛ ≈√˝◊√√øÈ¬ õ∂Ò±Ú

ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚± ˛̊º ˚Ô± (A) ˜±˘ ”̂¬ø˜ ¬ıø˝√√ ≈̂«¬Ó¬ ’=À˘¬ı˛ (Extrapeninsula) ‘̃øM√√fl¡± ¤¬ı— (B) ˜±˘ ”̂¬ø˜

’=À˘¬ı˛ (Peninsula) ˜‘øM√√fl¡±º ¤˝◊√√ ≈√˝◊√√ Œ|Ìœˆ≈¬q¡ ˜‘øM√√fl¡±·≈ø˘Àfl¡ ¬Û≈Ú¬ı˛±˚˛ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¡¬ı˛±

√̋√̊ º̨

(A) ˜±˘ˆ”¬ø˜ ¬ıø˝√√ˆ≈«¬Ó¬ ’=À˘¬ı˛ ˜‘øM√√fl¡± : ¤˝◊√√ ’=À˘¬ı˛ ˜‘øM√√fl¡±Àfl¡ ¬õ∂Ò±ÚÓ¬ ≈√˝◊√√øÈ¬ Î¬◊¬¬Ûˆ¬±À· ˆ¬±·

fl¡¬ı˛± ˝√√˚˛ ˚Ô± (a) ˙Ó¬^≈ ·e·± › ¬ıËp¬Û≈S Ú√œ ø¬ıÀÒÃÓ¬ ¸˜ˆ”¬ø˜ ’=À˘¬ı˛ ˜‘øM√√fl¡± ¤¬ı— (b) ¬Û±Ô«fl¡…

’=À˘¬ı˛ ˜‘øM√√fl¡±º

(a) ˙Ó¬^≈ ·e·± › ¬ıËp¬Û≈S Ú√œø¬ıÀÒÃÓ¬ ¸˜ˆ”¬ø˜¬ı˛ ˜‘øM√√fl¡± : ¤˝◊√√ ’=À˘¬ı˛ ˜±øÈ¬ øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß

Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡º

(i) ¬Ûø˘ ˜‘øM√√fl¡± : ·e·±, ¬ıËp¬Û≈S Ú√œ ø¬ıÀÒÃÓ¬ ø¬ıd¬œÌ« ¸˜ˆ”¬ø˜ÀÓ¬ ¬Ûø˘˜”øM√√fl¡± ¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛º

¤˝◊√√ ˜±øÈ¬ ’Ó¬…z¬ Î¬◊¬ı«¬ı˛ › fl‘¡ø¯∏fl¡±À˚«¬ı˛ Î¬◊¬ÛÀ˚±·œº ¬ı˚˛À¸¬ı˛ Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ ¬Ûø˘˜±øÈ¬Àfl¡ ≈√˝◊√√ˆ¬±À· ˆ¬±·

fl¡¬ı˛± ˝√√˚˛ ˚Ô± Ú¬ıœÚ ¬Ûø˘˜±øÈ¬ ¬ı± ‡±√±¬ı˛ ¤¬ı— ¬Û≈¬ı˛±Ó¬Ú ¬Ûø˘˜±øÈ¬ ¬ı± ˆ¬±e·±¬ı˛º õ≠±¬ıÚ ’Ò≈…ø¯∏Ó¬ Ú√œ ¬ı“√±fl¡

’=À˘ Ú¬ıœÚ ¬Ûø˘ ¬ı± ‡±√±¬ı˛ Œ√‡± ˚±˚˛º ˝◊√√˝√√± ¸”Ñ ¢∂ÔÚ ˚≈q¡ › ’•° õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º ¤˝◊√√ ˜±øÈ¬ÀÓ¬ ‰≈¬Ú,

ø˝√√Î¬◊˜±¸ › Ù¬¸Ù¬ø¬ı˛fl¡ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ Ô±Àfl¡º ¤˝◊√√ ˜±øÈ¬¬ı˛ ¢∂ÔÚ fl¡±√± ¬ı± Œ¬ıÀ˘ Œ√“√±˚˛±˙ õ∂fl‘¡øÓ¬¬ı˛
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˝√√˚˛º ¬Û”À¬ı«±q¡ Ú√œ·≈ø˘¬ı˛ ¬ı¡Zœ¬Û ’=À˘› ¤˝◊√√ ˜±øÈ¬¬ı˛ õ∂±Ò±Ú… Œ√‡± ˚±˚˛º õ∂±‰¬œÚ ¬Ûø˘ ˜±øÈ¬ ¬ı± ˆ¬±e·±À¬ı˛

fl¡±√±fl¡Ì± › √±Ú±fl‘¡øÓ¬ fl¡…±˘ø¸˚˛±À˜¬ı˛ õ∂±Ò±Ú… Œ√‡± ˚±˚˛º õ∂±‰¬œÚ ¬Ûø˘ ˜±øÈ¬ ¬ı± ˆ¬±e·±À¬ı˛ fl¡±√±fl¡Ú±

› √±Ú±fl‘¡øÓ¬  fl¡…±˘ø¸˚˛±À˜¬ı˛ õ∂±Ò±Ú… Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬¬ı˛ ¬ı˛„√√ ·±Ï¬ˇ ˝√√˚˛ ¤¬ı— ¬ı˛±¸±˚˛øÚfl¡ ø¬ıø√flË¡˚˛± é¬±¬ı˛fl¡œ˚˛

√̋√̊ º̨

(ii) ˜¬ı˛≈˜±øÈ¬ (Desert Soil) : ¬ı˛±Ê√àÔ±Ú, ˝√√ø¬ı˛˚˛±Ú± › √øé¬Ì ¬Û?±À¬ı¬ı˛ ˜¬ı˛≈ ¬ı± ˜¬ı˛≈õ∂±˚˛ ’=À˘

¤˝◊√√ ˜±øÈ¬ Œ√‡± ˚±˚˛º ˜¬ı˛≈ ˜±øÈ¬ õ∂Ò√±ÚÓ¬ ≈√øÈ¬ˆ¬±À· ø¬ıˆ¬q¡ ˚Ô±  Œ¬ı˛À·±¸˘ ¤¬ı— ø˘ÀÔ±¸˘º Œ¬ı˛À·±¸˘

õ∂fl‘¡øÓ¬¬ı˛ ˙≈©® ˜±øÈ¬ ¬ı˛±Ê√àÔ±ÀÚ¬ı˛ ¬ı±¬ı˛À¸¬ı˛ › Œ˚±Ò¬Û≈À¬ı˛¬ı˛ fl¡±ÀÂ√ Œ√‡± ˚±˚˛º √øé¬Ì ¬Ûø(˜ ¬ı˛±Ê√àÔ±ÀÚ¬ı˛

Œ¬Û±‡¬ı˛±Ú › Ê√˚˛˙˘˜œÀ¬ı˛› ¤˝◊√√ ˜±øÈ¬ Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬ ¬ı±˚˛≈¬ı˛ ¡Z±¬ı˛± ¸ø=Ó¬ ¬ı±˘≈fl¡Ì± ŒÔÀfl¡ ¸‘©Ü

˝√√À˚˛ÀÂ√º ø˘ÀÔ±¸˘ õ∂fl‘¡øÓ¬¬ı˛ ˜¬ı˛≈ ˜±øÈ¬ ’À¬Ûé¬±fl‘¡Ó¬ ’·ˆ¬œ¬ı˛ ¤¬ı— Œ¬ıÀ˘ ¬Û±Ô¬ı˛ ŒÔÀfl¡ Î¬◊æ≈√Ó¬º Î¬◊ˆ¬˚˛À|øÌ¬ı˛

˜¬ı˛≈˜±øÈ¬¬ı˛ A › B d¬¬ı˛ Œ¸¬ı˛”¬Û ‘√˙…˜±Ú Ú˚˛º ˜±øÈ¬ÀÓ¬ ∆Ê√¬ı¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Ô±Àfl¡ Ú± ¬ı˘À˘˝◊√√ ‰¬À˘º

˜±øÈ¬ÀÓ¬ ^¬ıœˆ”¬Ó¬ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ì ’ÀÚfl¡ Œ¬ı˙œ Ô±Àfl¡ ¤¬ı— fl¡…±˘ø¸˚˛±˜ fl¡À¬ı«±ÀÚÈ¬› ø¬ıøˆ¬iß ˜±S±˚˛ Ô±Àfl¡º

(iii) ˘¬ıÌ±q¡ › é¬±¬ı˛ ˜±øÈ¬ : Î¬◊M√√¬ı˛ õ∂À√˙ ˝√√ø¬ı˛˚˛±Ú±, ¬Û±?±¬ı › ¬ı˛±Ê√àÔ±ÀÚ¬ı˛ ˜¬ı˛≈õ∂±˚˛ Ê√˘¬ı±˚˛≈ ’=À˘

¤¬ı˛”¬Û ˜‘øM√√fl¡± Œ√‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ·≈Ê√¬ı˛±ÀÈ¬¬ı˛ fl¡±À•§ Î¬◊¬Û¸±·¬ı˛ ’=˘ › ¸˜≈^ Î¬◊¬Ûfl”¡À˘ ¤¬ı˛”¬Û ˜±øÈ¬ Œ√‡±

˚±˚˛º ˘¬ıÌ±q¡ ˜‘øM√√fl¡± Œ¸±øÎ¬˚˛±˜ ˚≈q¡ ’¬ıàÔ±˚˛ Ô±Àfl¡º ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ¤¬ı˛”¬Û ˜±øÈ¬¬ı˛ ¬Û‘á¬d¬À¬ı˛ ˘¬ıÌd¬¬ı˛ ¸‘©Ü

˝√√˚˛º ¬ı¯∏«± Ÿ¬Ó≈¬ÀÓ¬ ‹ ˘¬ıÌ d¬¬ı˛ Ò≈À˚˛ ˚±˚˛º ¤˝◊√√ ˜±øÈ¬ ¸±Ò±¬ı˛ÌÓ¬ ¸±√± ¬ı± Ò”¸¬ı˛ ¬ı˛À„√√¬ı˛ ˝√√˚˛º é¬±¬ı˛ ˜±øÈ¬

Œ¬ıÀ˘ ¬ı± Œ√“√±˚˛±˙ Œ¬ıÀ˘ ¢∂ÔÚ ˚≈q¡ ˝√√˚˛º ¤˝◊√√ ˜±øÈ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√Ú › fl¡…±˘ø¸˚˛±À˜¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ Ô±Àfl¡

¤¬ı— ’õ∂À¬ı˙… ˝√√˚˛º

(iv) ø¬ÛÈ¬ › Ê√˘±ˆ”¬ø˜¬ı˛ ˜‘øM√√fl¡± : õ≠±¬ıÚ ˆ”¬ø˜¬ı˛ ’¬ıÚÓ¬ ’—À˙ ’Ô¬ı± àÔ±˚˛œ Ê√˘±˙À˚˛ ¤˝◊√√ õ∂fl¡±¬ı˛

˜‘øM√√fl¡± ¸‘ø©Ü ˝√√˚˛º Î¬◊øÎ¬ˇ¯∏…± › ¬Ûø(˜ ¬ıÀe·¬ı˛ ¸˜≈^ Î¬◊¬Ûfl”¡˘¬ıÓ¬π àÔ±ÀÚ ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬ Œ√‡± ˚±˚˛º

Ó¬±Â√±Î¬ˇ± ø¬ı˝√√±À¬ı˛¬ı˛ Î¬◊M√√¬ı˛ ’—À˙ › Î¬◊M√√¬ı˛ õ∂À√À˙¬ı˛ ’±˘À˜±Î¬ˇ± ŒÊ√˘±˚˛ ¤¬ı— Ó¬±ø˜˘Ú±Î¬ˇ√√≈¬ı˛ √øé¬Ì ¬Û”¬ı«

Î¬◊¬Ûfl”¡À˘› ¤˝◊√√ ˜‘øM√√fl¡± Œ√‡± ˚±˚˛º ¤˝◊√√ ¸˜d¬ àÔ±ÀÚ¬ı˛ øÚ•ßˆ”¬ø˜ÀÓ¬ õ∂±˚˛ ¸±¬ı˛ ¬ı»¸¬ı˛ Ê√˘ Ê√À˜ Ô±fl¡±¬ı˛

√¬ı˛≈Ú ’¬ı±˚˛¬ıœ˚˛ ’¬ıàÔ±¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ ∆Ê√¬ı±—˙ ¬ÛÀ‰¬ ø·À˚˛ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ø˝√√Î¬◊˜±¸ ¸‘ø©Ü

˝√√˚˛º ¤Ê√Ú… ¤˝◊√√ ˜‘øM√√fl¡±¬ı˛ õ∂±˚˛ ˙Ó¬fl¡¬ı˛± 15 ˆ¬±· ¬ı± Ó¬±¬ı˛ Œ¬ı˙œ ø˝√√Î¬◊˜±¸ ÔÀfl¡º ¤˝◊√√ ≈√˝◊√√ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡±

’øÓ¬ø¬ı˛q¡ ’•°Ò˜«œ ¤¬ı— ¸”Ñ ¢∂ÔÚ˚≈q¡º

(v) ¬Û±√À√˙œ˚˛ ¬ı± Ó¬¬ı˛±˝◊√√ ’=À˘¬ı˛ ˜‘øM√√fl¡± : ø˝√√˜±˘À˚˛¬ı˛ ¬Û±√À√À˙ ¬ı± Ó¬¬ı˛±˝◊√√ ’=À˘ ¤õ∂fl¡±¬ı˛ ˜±øÈ¬

Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬ÀÓ¬ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ Ô±fl¡À˘› Ú±˝◊√√À√√√∏C±ÀÊ√Ú › ø˝√√Î¬◊˜±¸ Œ¬ıø˙˜±S±˚˛ Ô±Àfl¡º

¤˝◊√√ ˜±øÈ¬¬ı˛ ¢∂ÔÚ ¸±Ò±¬ı˛ÌÓ¬ Œ¬ıÀ˘ ¤¬ı— ·±Ï¬ˇ fl¡±À˘± ¬ı˛À„√√¬ı˛ ¬ı± Ò”¸¬ı˛ fl¡±À˘± ¬ı˛À„√√¬ı˛ ˝√√˚˛º ˜±øÈ¬ÀÓ¬ Î¬◊øæ√√

¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ ‚±È¬øÓ¬ Œ√‡± ˚±˚˛ ¤¬ı— ¤øÈ¬ ’•°õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º
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(b) ¬Û±¬ı«Ó¬… ’=À˘¬ı˛ ˜‘øM√√fl¡± : ¤˝◊√√ Œ|Ìœˆ≈¬q¡ ˜‘øM√√fl¡± ø˝√√˜±˘˚˛ ¬¬Û¬ı«ÀÓ¬¬ı˛ ø¬ıøˆ¬iß Î¬◊2‰¬Ó¬±˚˛ Œ√‡±

˚±˚˛ ¤¬ı— ∆¬ıø˙©Ü… ’Ú≈¸±À¬ı˛ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Ûˆ¬±À· ˆ¬±À· fl¡¬ı˛± ˚±˚˛º

(i) ¬ı±√±˜œ ˜±øÈ¬ : Ê√•ú≈ fl¡±ù¨œ¬ı˛ ¤¬ı— Î¬◊M√√¬ı˛ õ∂À√À˙¬ı˛ ø˝√√˜±˘˚˛ ¬Û±¬ı«Ó¬… ’=À˘ ¤˝◊√√ ˜±øÈ¬ Œ√‡±

˚±˚˛º ¬ÛÌ«À˜±‰¬œ ¬ı‘Àé¬¬ı˛ õ∂±Ò±Ú…˚≈q¡ àÔ±ÀÚ˝◊√√ ¤˝◊√√ ˜±øÈ¬ ¸‘©Ü ˝√√˚˛º ¤˝◊√√ ˜±øÈ¬¬ı˛ ¬Û‘á¬ d¬À¬ı˛¬ı˛ ¬ı˛„√√ ¬ı±√±˜œ ˝√√˚˛º

˝◊√√˝√√± Œ√“√±˚˛±˙ ¬ı± ¬Ûø˘fl¡±√± ¢∂ÔÚ ˚≈q¡º ˜±øÈ¬ÀÓ¬ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ∆Ê√¬ı ¬Û√±Ô« Ô±Àfl¡º pH ¸±Ò±¬ı˛ÌÓ¬ 7

¤¬ı˛ fl¡˜ ˝√√˚˛º

(ii) ¬ÛÎ¬Ê√˘ Ê√±Ó¬œ˚˛ ˜‘øM√√fl¡± : ø˝√√˜±˘À˚˛¬ı˛ ’øÒfl¡ Î¬◊2‰¬Ó¬±˚˛ ¬Û±˝◊√√Ú Ê√±Ó¬œ˚˛ ¬ı‘é¬ ’Ò≈…ø¯∏Ó¬ ’=À˘

¤˝◊√√ õ∂fl¡±¬ı˛ ˜‘øM√√fl¡± Œ√‡± ˚±˚˛º ¤˝◊√√ ˜‘øM√√fl¡±¬ı˛ A2 d¬¬ı˛ Ò”¸¬ı˛ Â√±˝◊√√ ¬ıÀÌ«¬ı˛ ’Ô«±» ¬ÛÎ¬Ê√˘ ¸‘√˙…º ¤˝◊√√ d¬¬ı˛

ø¸ø˘fl¡± ¸˜‘Xº ¤˝◊√√ ˜‘øM√√fl¡± B d¬À¬ı˛ Œ¸¸fl≈¡˝◊√√’'√±˝◊√√ÀÊ√¬ı˛ ¸=˚˛ Œ√‡± ˚±˚˛ ¬ıÀ˘ ¤¬ı˛ ¬ı˛„√√ ¬ı±√±˜œ ¬ı± ˘±˘À‰¬

¤˝◊√√ ˜±øÈ¬ ’Ó¬…z¬ ’•°Ò˜«œ ˝√√˚˛º ˜±øÈ¬¬ı˛ A1 d¬À¬ı˛ ∆Ê√¬ı¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì› fl¡˜ Ô±Àfl¡º

(B) ˜±˘ˆ”¬ø˜ ’=À˘¬ı˛ ˜‘øM√√fl¡± : ¤˝◊√√ Œ|Ìœˆ≈¬q¡ ˜‘øM√√fl¡± øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ :

(i) ˘±˘˜±øÈ¬ : ’&ÒË õ∂À√À˙¬ı˛ Î¬◊M√√¬ı˛ ¬Û”À¬ı«, ˜Ò…õ∂À√À˙¬ı˛ ¬Û”¬ı« ’—À˙ ¤¬ı— ›øÎ¬ˇ˙±, ŒÂ√±È¬Ú±·¬Û≈¬ı˛,

Ó¬±ø˜˘Ú±Î¬ˇ√√≈ › fl¡Ì«±È¬Àfl¡¬ı˛ øfl¡˚˛√—À˙ ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬ Œ√‡± ˚±˚˛º ˜±øÈ¬ÀÓ¬ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Œ˘Ã˝√√ ’'√±˝◊√√Î¬

Ô±Àfl¡ ¬ıÀ˘ ˜±øÈ¬¬ı˛ ¬ı˛„√√ ˘±˘ ˝√√˚˛º √¢∂±Ú±˝◊√√È¬, øÚ¸, ‰¬±ÀÚ«±fl¡±˝◊√√È¬ › Î¬±À˚˛±¬ı±È¬ ø˙˘±˚≈q¡ àÔ±ÀÚ˝◊√√ ¤À√¬ı˛ Œ¬ı˙œ

Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬¬ı˛ ˜ÀÒ… ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ ø¸ø˘fl¡± › Œ¬ı˙œ fl¡±√±fl¡Ì±   Ô±Àfl¡º ˝◊√√˝√√±¬ı˛ ø¬ıø√flË¡˚˛± øÚ¬ı˛À¬Ûé¬

¬ı± ’•° õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛ fl¡…±˘ø¸˚˛±˜ fl¡±À¬ı«±ÀÚÀÈ¬¬ı˛ √±Ú±˚≈q¡ ˘±˘˜±øÈ¬¬ı˛ pH ¤¬ı˛ fl¡±Â√±fl¡±øÂ√ ˝√√˚˛º √¢∂ÔÚ ’Ú≈¸±À¬ı˛

˘±˘ ˜±øÈ¬ ¸±Ò±¬ı˛ÌÓ¬ ‰¬±¬ı˛øÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ ˚Ô± ˘±˘ fl¡“√±fl≈¡À¬ı˛ ˜±øÈ¬, ˘±˘ Œ¬ıÀ˘ ˜±øÈ¬, ˘±˘ Œ√±’“√±˙

˜±øÈ¬ › ˘±˘ fl¡±√± ˜±øÈ¬ ¬ı± Œ¬ı˛Î¬ ’±Ô«º ˘±˘ ˜±øÈ¬ÀÓ¬ õ∂Ò±ÚÓ¬ Œfl¡À˚˛±ø˘Ú±˝◊√√È¬ › ˝◊√√˘±˝◊√√È¬ Ê√±Ó¬œ˚˛ fl¡±√±

‡øÚÀÊ√¬ı˛ õ∂±Ò±Ú… Ô±Àfl¡, ˜KI◊À˜±ø¬ı˛À˘±Ú±˝◊√√È¬ fl¡±√± ‡øÚÊ√ ’ä ˜±S±˚˛ Ô±Àfl¡º ¤ õ∂fl¡±¬ı˛ ˜±øÈ¬ ¸±Ò±¬ı˛ÌÓ¬

àÔ≈˘¢∂ÔÚ˚≈q¡, ¸øÂ√^ ¤¬ı— fl¡¯∏«ÌÀ˚±·… ·Í¬Ú ø¬ıø˙©Ü ˝√√˚˛º

(ii) ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜±øÈ¬ : ¬Ûø(˜¬ıe·, ˜Ò…õ∂À√˙, ˜˝√√±¬ı˛±©Ü™ Œfl¡¬ı˛±˘±, fl¡Ì«±È¬fl¡, ·≈Ê√¬ı˛±È¬ õ∂ˆ‘¬øÓ¬

¬ı˛±ÀÊ√…¬ı˛øfl¡˚˛√—À˙ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜±øÈ¬ Œ√‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± Î¬◊øÎ¬ˇ¯∏…±¬ı˛ ¬Û¬ı«ÀÓ¬, Ó¬±ø˜˘Ú±Î¬ˇ√√≈¬ı˛ ‡±?±ˆ”¬¬ı˛ ŒÊ√˘±˚˛

˘…±ÀÈ¬¬ı˛±˝◊√√È¬ Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬¬ı˛ ¬ı˛„√√ ˝◊√√ÀÈ¬¬ı˛ Ú…±˚˛ ˘±˘ ’Ô¬ı± ˝√√˘À√ ˘±˘º ¤˝◊√√ ˜±øÈ¬ ŒÔÀfl¡ é¬±¬ı˛fl¡·≈ø˘

› ø¸ø˘fl¡± ’¬Û¸±ø¬ı˛Ó¬ ˝√√˚˛ øfl¡z≈¬ ’±˚˛¬ı˛Ì › ’…±˘≈ø˜øÚ˚˛±˜ ’'√±˝◊√√Î¬ ¬ÛÀÎ¬ˇ Ô±Àfl¡º ¤Ê√Ú… ˜±øÈ¬¬ı˛ ¬ı˛„√√

˘±˘ ˝√√˚˛º ¤˝◊√√ ˜±øÈ¬ÀÓ¬ Ú±˝◊√√√√À∏C±ÀÊ√Ú, ¬ÛÈ¬±˙, ‰≈¬Ú, ˜…±·ÀÚø¸˚˛±˜ õ∂ˆ‘¬øÓ¬ Î¬◊¬Û±√±Ú ’Ó¬…z¬ fl¡˜ Ô±Àfl¡º¤˝◊√√

˜±øÈ¬¬ı˛ Œ¸¸fl≈¡˝◊√√’'√±˝◊√√Î¬ › ø¸ø˘fl¡±¬ı˛ ’Ú≈¬Û±Ó¬ 1:35 ¤¬ı˛ fl¡˜ ˝√√˚˛º ˜±øÈ¬¬ı˛ fl¡±√±fl¡Ì± Œfl¡À˚˛±ø˘Ú±˝◊√√È¬ Œ|Ìœ¬ı˛

˝√√˚˛º ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜±øÈ¬Àfl¡ ¤¬ı˛ ∆¬ıø˙©Ü… ’Ú≈¸±À¬ı˛ ≈√˝◊√√øÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛ ˚Ô± Î¬◊2‰¬ Ó¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬

(High level laterite) ¤¬ı— øÚ•ßÓ¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ (Low level laterite)º Î¬◊2‰¬Ó¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬
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¸±Ò±¬ı˛ÌÓ¬ ¬ı'√±˝◊√√È¬ ¸=˚˛ d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛ Œ√‡± ˚±˚˛º ¤øÈ¬ ¸øÂ√^˚≈q¡ ˝√√˚˛º ¤øÈ¬ ¬õ∂Ò±ÚÓ¬ ˘±˘À‰¬ ¬ı±√±˜œ

’Ô¬ı± ˘±˘ ŒÂ√±¬Û˚≈q¡ ˝√√˘≈√ ¬ı˛À„√√¬ı˛ ˝√√˚˛º ¤øÈ¬ ’Ó¬…z¬ ’·ˆ¬œ¬ı˛ ¤¬ı— ¢∂±Àˆ¬˘˚≈q¡ ˝√√˚˛º øÚ•ßÓ¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬

Î¬◊2‰¬Ó¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ŒÔÀfl¡ Î¬◊æ≈√Ó¬ ˝√√˚˛º Î¬◊2‰¬Ó¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ Ê√˘ ¬ı±ø˝√√Ó¬ ˝√√À˚˛ Î¬◊¬ÛÓ¬…fl¡±˚˛ ¸ø=Ó¬

˝√√À˚˛ ¤˝◊√√ ˘…±ÀÈ¬¬ı˛±˝◊√√ÀÈ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¬Û±˝√√±ÀÎ¬ˇ¬ı˛ Î¬◊2‰¬ Ï¬±À˘ Î¬◊2‰¬Ó¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ¸‘©Ü ˝√√˚˛º ˜±˘±¬ı±¬ı˛ Î¬◊¬Ûfl”¡À˘

› ¬Û”¬ı«Î¬◊¬Ûfl”¡À˘¬ı˛ ¤¬ı— ¬Û±¬ı«Ó¬… Î¬◊¬ÛÓ¬…fl¡±˚˛ øÚ•ßÓ¬À˘¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√ÀÈ¬¬ı˛ ¸‘ø©Ü ˝√√ÀÓ¬ Œ√‡± ˚±˚˛º

(iii) fl‘¡c fl¡±¬Û«±¸ ˜‘øM√√fl¡± : ˜˝√±√¬ı˛±©Ü™ ˜±˘ˆ”¬ø˜ÀÓ¬˝◊√√ ¤˝◊√√ ˜±øÈ¬¬ı˛ õ∂±Ò±Ú… Œ√‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ˜Ò…õ∂À√À˙¬ı˛

Ú˜«√± Î¬◊¬ÛÓ¬…fl¡±, Ê√¬ı˘¬Û≈¬ı˛ Œˆ¬±¬Û±˘ ŒÊ√˘±¬ı˛ ø¬ı&Ò… › ¸±Ó¬¬Û≈¬ı˛± ¬Û¬ı«ÀÓ¬, ’&ÒËõ∂À√À˙¬ı˛ fl≈¡¬ı˛Ú≈˘ ›¬ı˛±„√√˘

ŒÊ√˘±¬ı˛ õ∂ˆ‘¬øÓ¬ àÔ±ÀÚ› ¤˝◊√√ ˜‘øM√√fl¡± Œ√‡± ˚±˚˛º ¤˝◊√√ ˜‘øM√√fl¡± Œ¬ı˛·≈¬ı˛ Ú±À˜› ¬Ûø¬ı˛ø‰¬Ó¬º ¤¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü…

˝√√˘ ·±Ï¬ˇ fl‘¡c¬ıÌ«º ¬ı…¸åÈ¬ ø˙˘± ŒÔÀfl¡ ¤¬ı˛”¬Û ˜‘øM√√fl¡±¬ı˛ Î¬◊»¬ÛøM√√ ˝√√À˚˛ÀÂ√ ¬ıÀ˘ ¤¬ı˛ ¬ı˛„√√ fl¡±À˘±º ’ÀÚÀfl¡¬ı˛

˜ÀÓ¬ ˜”˘ ø˙˘±‡ÀG¬ øÈ¬È¬±øÚ˚˛±˜, ˜…±·ÀÚÈ¬±˝◊√√È¬ Œ˘Ã˝√√À˚Ã· ¤¬ı— ’Ú…±Ú… fl¡±À˘± ¬ı˛À„√√¬ı˛ ‡øÚÀÊ√¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛

Ê√Ú… ¤¬ı˛ ¬ı˛„√√ fl¡±À˘±º

¤˝◊√√ ˜‘øM√√fl¡± ’Ó¬…z¬ Î¬◊¬ı«¬ı˛º fl¡±¬ı˛Ì ¤˝◊√√ ˜‘øM√√fl¡±¬ı˛ ¢∂ÔÚ fl¡«√˜˜˚˛ ¤¬ı— ˜±øÈ¬ÀÓ¬ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ‰≈¬ÚÊ√±Ó¬œ˚˛

¬Û√±Ô«, ˜…±·ÀÚø¸˚˛±˜ fl¡±À¬ı«±ÀÚÈ¬, Œ˘Ã˝√√ ’'√±˝◊√√Î¬, ŒÙ¬¬ı˛±¸ ’'√±˝◊√√Î¬ › ’…±˘≈ø˜øÚ˚˛±˜ ’'√±˝◊√√Î¬ ’±ÀÂ√.

Ó¬±Â√±Î¬ˇ± ¤˝◊√√ ˜±øÈ¬ ¬ÛÈ¬±˙ › Ù¬¸ÀÙ¬ø¬ı˛fl¡ ’…±ø¸Î¬ ¸˜‘Xº ¤˝◊√√ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±¬ı˛ ’Ú≈fl”¡˘ ø¬ıøˆ¬iß Œˆ¬ÃÓ¬ ›

¬ı˛±¸±˚˛øÚfl¡ ·≈ÀÌ¬ı˛ ’øÒfl¡±¬ı˛œº ˜‘øM√√fl¡±¬ı˛ fl¡±√±fl¡Ì± ˜KI◊˜ø¬ı˛À˘±Ú±˝◊√√È¬ ˝√√›˚˛±˚˛ ˝◊√√˝√√±¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬± ’ÀÚfl¡

Œ¬ı˙œº ’±^« ’¬ıàÔ±˚˛ ¤˝◊√√ ˜±øÈ¬ ˚ÀÔ©Ü ¬Ûø¬ı˛˜±ÀÌ õ∂¸±ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı— ˙≈©® ˝√√À˘ ¸efl≈¡ø‰¬Ó¬ ˝√√˚˛ ¬ıÀ˘ ˜‘øM√√fl¡±˚˛

È¬±ÀÚ¬ı˛¸‘ø©Ü ˝√√˚˛º ¤¬ı˛ Ù¬À˘ ˙≈©® ’¬ıàÔ±˚˛ ˜‘øM√√fl¡±˚˛ Ù¬±È¬À˘¬ı˛ ¸‘ø©Ü ˝√√˚˛º ˜KI◊˜ø¬ı˛À˘±Ú±˝◊√√È¬ fl¡±√± fl¡Ì±¬ı˛

¬Û±¬ı˛˜±Úø¬ıfl¡ ·Í¬Ú 2:1 õ∂fl‘¡øÓ¬¬ı˛ ˝√√›˚˛±˚˛ ¤¬ı˛ õ∂¸±¬ı˛Ì › ¸Àefl¡±‰¬Ú é¬˜Ó¬± ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ı˙œº ¤ Ê√Ú…

¤¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬± Œ¬ı˙œ ˝√√˚˛º ˜±øÈ¬¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬± Œ¬ı˙œ ¬ıÀ˘ ˜±øÈ¬ √œ‚« ¸˜˚˛ ¸¬ı˛¸ Ô±Àfl¡º ¤Ê√Ú…

Ê√À˘¬ı˛ Œ˚±·±Ú fl¡±˜… ’¬ıàÔ±˚˛ Ô±Àfl¡º ¤˝◊√√ ˜‘øM√√fl¡±¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ·≈Ì±·≈Ì› Î¬◊ißÓ¬ õ∂fl‘¡øÓ¬¬ı˛º ¤øÈ¬ ¬ı˛±¸±˚˛øÚfl¡

ø¬ıø√flË¡˚˛± øÚ¬ı˛À¬Ûé¬ ¬ı± ¶§ä ¬Ûø¬ı˛˜±ÀÌ é¬±¬ı˛œ˚˛º ˜‘øM√√fl¡±¬ı˛ pH 7.2-8.5 ¤¬ı˛ ˜ÀÒ…º ˜±øÈ¬¬ı˛ ¢∂ÔÚ ¸”Ñ ˝√√›˚˛±¬ı˛

¤¬ı˛ ’±˚˛Ú ø¬ıøÚ˜˚˛ é¬˜Ó¬±› ’ÀÚfl¡ Œ¬ı˙œ ˝√√˚˛º ¤ Ê√Ú…› ¤˝◊√√ ˜±øÈ¬ Œ¬ıø˙ Î¬◊¬ı«¬ı˛ ˝√√˚˛º

·ˆ¬œ¬ı˛Ó¬± ’Ú≈¸±À¬ı˛ ¤˝◊√√ ˜±øÈ¬Àfl¡¬ øÓ¬ÚøÈ¬ Œ|ÌœÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛, ˚Ô±–’·ˆ¬œ¬ı˛, ·ˆ¬œ¬ı˛ ¤¬ı— ˜±Á¡±ø¬ı˛

·ˆ¬œ¬ı˛ fl¡±À˘±˜±øÈ¬º øÓ¬ø¬ı˛˙ Œ¸øKI◊ø˜È¬±¬ı˛ ¬ı± Ó¬±¬ı˛ fl¡˜ ·ˆ¬œ¬ı˛ ˜±øÈ¬Àfl¡ ’·ˆ¬œ¬ı˛ fl¡±À˘± ˜±øÈ¬ ¬ıÀ˘º 30-

100 Œ¸øKI◊ø˜È¬±¬ı˛ ·ˆ¬œ¬ı˛ ˜±øÈ¬Àfl¡ ˜±Á¡±ø¬ı˛ fl¡±À˘± ˜±øÈ¬ ¤¬ı— 100 Œ¸øKI◊ø˜È¬±À¬ı˛¬ı˛ ’øÒfl¡ ·ˆ¬œ¬ı˛ ˜±øÈ¬Àfl¡

·ˆ¬œ¬ı˛ fl¡±À˘± ˜±øÈ¬ ¬ıÀ˘º ¬Û±˝√√±ÀÎ¬ˇ¬ı˛ ˙œ¯∏«À√À˙ ¬ı± Î¬◊2‰¬ Ï¬±À˘ fl‘¡c ˜‘øM√√fl¡± ’·ˆ¬œ¬ı˛ ˝√√ÀÓ¬ Œ√‡± ˚±˚˛º

’·ˆ¬œ¬ı˛ fl‘¡c ˜‘øM√√fl¡± ’À¬Ûé¬±fl‘¡Ó¬ ˝√√±{√®± ¬ı˛À„√√¬ı˛ ¤¬ı— fl¡˜ Î¬◊¬ı«¬ı˛º ˜±Á¡±ø¬ı˛ ·ˆ¬œ¬ı˛ › ·ˆ¬œ¬ı˛ fl‘¡c ˜‘øM√√fl¡±

Ú√œ Î¬◊¬ÛÓ¬…fl¡±˚˛ Œ¬ı˙œ Œ√‡± ˚±˚˛º ¤˝◊√√ õ∂fl¡±¬ı˛ fl‘¡c ˜‘øM√√fl¡± ’Ó¬…z¬ Î¬◊¬ı«¬ı˛ ¤¬ı— ·±Ï¬ˇ fl¡±˘ ¬ı˛À„√√¬ı˛ ˝√√˚˛º
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(iv) ¬Ûø˘ ˜±øÈ¬ : ˜˝√√±Ú√œ, Œ·±√±¬ı¬ı˛œ, fl‘¡c± fl¡±À¬ı¬ı˛œ õ∂ˆ‘¬øÓ¬ Ú√œ¬ı˛ ¬ı¡Zœ¬Û ’=À˘ ¤˝◊√√ ˜±øÈ¬ Œ√‡±

˚±˚˛º ¤˝◊√√ ˜±øÈ¬ÀÓ¬ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ÛÈ¬±˙ ¤¬ı— ‰≈¬Ú Ô±fl¡À˘› Ú±˝◊√√À√√√∏C±ÀÊ√Ú, Ù¬¸Ù¬¬ı˛±¸ ¤¬ı— ø˝√√Î¬◊˜±À¸¬ı˛

¬Ûø¬ı˛˜±Ì ’Ó¬…z¬ fl¡˜ Ô±Àfl¡º ¤˝◊√√ ˜±øÈ¬¬ı˛ ¢∂ÔÚ õ∂Ò±ÚÓ¬ Œ¬ıÀ˘ ¬ı± ¬Ûø˘º

(v) ˘¬ıÌ±q¡ › é¬±¬ı˛œ˚˛ ˜±øÈ¬ : √±øé¬Ì±Ó¬… ˜±˘ˆ”¬ø˜¬ı˛ ¬Û”¬ı« › ¬Ûø(˜ Î¬◊¬Ûfl”¡À˘ ¤˝◊√√ õ∂fl¡±¬ı˛ ˜±øÈ¬

¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛º ¸˜≈À^¬ı˛ Œ˘±Ú± Ê√À˘¬ı˛ õ∂ˆ¬±À¬ı  ˜±øÈ¬ ˘¬ıÌ±q¡ ¬ı± é¬±¬ı˛œ˚˛ ˝√√À˚˛ÀÂ√º

(vi) ˘±˘ › ˝√√˘≈√ ˜±øÈ¬ (Red and yellow soil) : ˜Ò…õ∂À√À˙¬ı˛ Â√øM√√˙·Î¬ˇ ¸˜ˆ”¬ø˜ › ˜˝√√±Ú√œ

Î¬◊¬ÛÓ¬…fl¡±˚˛ ¤˝◊√√ ˜±øÈ¬ Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬ÀÓ¬ Ù¬¸Ù¬¬ı˛±¸ › ø˝√√Î¬◊˜±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ Ô±Àfl¡ ¤¬ı— ¤øÈ¬

’•°Ò˜««œ ˝√√˚˛º

5.4 ¸±¬ı˛±—˙

¬Û‘øÔ¬ıœ¬Û‘Àá¬ ˜‘øM√√fl¡± øÚ˚˛LaÀfl¡¬ı˛ õ∂ˆ¬±À¬ı ø¬ıøˆ¬iß ∆¬ıø˙©Ü… ˚≈q¡ ’Ê√¸Ë ˜‘øM√√fl¡±¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¤fl¡øÈ¬ ˜‘øM√√fl¡±¬ı˛

¸Àe· ’±¬ı˛ ¤fl¡øÈ¬ ˜‘øM√√fl¡±¬ı˛ ˝≈√√¬ı˝≈√√ ø˜˘ Ú± Ô±fl¡À˘›, ¤fl¡±øÒfl¡ ˜‘øM√√fl¡±¬ı˛ ˜ÀÒ… fl¡À˚˛fl¡øÈ¬ ·≈Ì±·≈Ì ¸•ÛÀfl«¡

˜”˘·Ó¬ ø˜˘ ¬Ûø¬ı˛˘øé¬Ó¬ ˝√√˚˛ ¤¬ı— Œ¸˝◊√√ ’Ú≈¸±À¬ı˛ Ó¬±À√¬ı˛ ¬Û‘Ôfl¡œfl¡¬ı˛Ì ¬ÛXøÓ¬Àfl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·

¬ıÀ˘º ¤˝◊√√ ¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±À·¬ı˛ ˜±Ò…À˜ Œfl¡±Ú ¤fl¡øÈ¬ Œ|Ìœ¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ ∆¬ıø˙©Ü…, ·Í¬Ú

õ∂ø√flË¡˚˛±, ¬ı…¬ı˝√√±¬ı˛ ¤¬ı— ˜‘øM√√fl¡±¬ı˛ ¬Ûø¬ı˛À˙±¯∏Ì ¬ı± ¬Û≈Ú¬ı˛≈X±¬ı˛ õ∂ˆ‘¬øÓ¬ õ∂À˚˛±Ê√Úœ˚˛ ø¬ı¯∏À˚˛ ¸øÍ¬fl¡ Ò±¬ı˛Ì± fl¡¬ı˛±

˚±˚˛º

¸”õ∂±‰¬œÚfl¡±˘ ŒÔÀfl¡˝◊√√ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ø¬ıøˆ¬iß ‘√ø©ÜÀfl¡±Ì ŒÔÀfl¡ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¸¬ı«õ∂Ô˜

˜‘øM√√fl¡±¬ı˛ Î¬◊»¬Û±ø√fl¡± ˙øq¡¬ı˛ ø¬ıøˆ¬ißÓ¬± ’Ú≈¸±À¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√Ó¬º ¬Û¬ı˛¬ıÓ¬πfl¡±À˘ ÿÚø¬ı—˙

˙Ó¬±sœ¬ı˛ Œ·±Î¬ˇ±¬ı˛ ø√fl¡ ¬Û˚«z¬ ˆ”¬Ó¬±øM√√fl¡ ø√fl¡ ŒÔÀfl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· õ∂±Ò±Ú… ¬Û±˚˛º ÿÚø¬ı—˙

˙Ó¬±sœ¬ı˛ ˜Ò…ˆ¬±· ŒÔÀfl¡ ˜‘øM√√fl¡±¬ı˛ Î¬◊»¬ÛøM√√¬ı˛ õ∂fl‘¡øÓ¬ ’Ú≈¸±À¬ı˛ Œ|Ìœø¬ıˆ¬±· ˙≈¬ı˛≈ ˝√√˚˛º ˜‘øM√√fl¡± ø¬ı:±ÀÚ¬ı˛

Ê√Úfl¡ øˆ¬. øˆ¬. Î¬fl≈¡‰¬…±À˚˛ˆ¬ ˜‘øM√√fl¡±¬ı˛ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸”‰¬Ú± fl¡À¬ı˛Ú 1979 ‡Ëœ©Ü±Àsº Œ˚À˝√√Ó≈¬

˜‘øM√√fl¡±¬ı˛ ·Í¬Ú õ∂ø√flË¡˚˛±¬ı˛ Î¬◊¬Û¬ı˛ ¸•Û”Ì«¬ı˛”À¬Û øÚˆ«¬¬ı˛˙œ˘, Œ¸˝◊√√À˝√√Ó≈¬ ¤fl¡˝◊√√ ·Í¬Ú õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ¸‘©Ü¬

˜‘øM√√fl¡±¸˜”À˝√√¬ı˛ ∆¬ıø˙©Ü… ¸•ÛÀfl«¡ ˜”˘·Ó¬ ¸±‘√˙… Ô±fl¡± ¶§±ˆ¬±ø¬ıfl¡º ¤Ê√Ú… ¤˝◊√√ õ∂fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±·

¬ıÓ«¬˜±ÀÚ õ∂±Ò±Ú…˘±ˆ¬ fl¡À¬ı˛ÀÂ√º

Î¬◊»¬ÛøM√√ ’Ú≈¸±À¬ı˛ ˜‘øM√√fl¡±Àfl¡ øÓ¬ÚøÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ ˚Ô± ’±=ø˘fl¡, ’Ú±=ø˘fl¡ › ’z¬¬ı˛±=ø˘fl¡º

¸≈√œ‚« ¸˜˚˛ ÒÀ¬ı˛ øÚø«√©Ü Ê√˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ õ∂ˆ¬±À¬ı ø˙˘±˜‘øM√√fl¡±¬ı˛ Î¬◊¬Û¬ı˛ ’Ô«±» ’±¬ı˝√√ø¬ıfl¡±¬ı˛

àÔÀ˘˝◊√√ ¸‘©Ü ˝√√˚˛ ¤¬ı— Ê√À˜ Ô±fl¡± ’—˙Àfl¡ ’±=ø˘fl¡ ˜‘øM√√fl¡± ¬ıÀ˘º ˜‘øM√√fl¡± Î¬◊»¬ÛøM√√àÔ˘ ŒÔÀfl¡ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬
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˝√√À˚˛ ’Ú… Œfl¡±Ú àÔ±ÀÚ ¸ø=Ó¬ ˝√√À˘ Ó¬±Àfl¡ ’Ú±=ø˘fl¡ ˜‘øM√√fl¡± ¬ıÀ˘º øÚø«√©Ü Ê√˘¬ı±˚˛≈ ’=À˘ ˆ”¬-õ∂fl‘¡øÓ¬·Ó¬

fl¡±¬ı˛ÀÌ ’Ú±=ø˘fl¡ ˜‘øM√√fl¡± ŒÔÀfl¡ ¸•Û”Ì« ¬Û‘Ôfl¡ Œ˚ ˜‘øM√√fl¡±¬ı˛ ¸‘ø©Ü ˝√√˚˛ Ó¬±Àfl¡ ’z¬¬ı˛±=ø˘fl¡ ˜‘øM√√fl¡± ¬ıÀ˘º

ø¬ıøˆ¬iß ˜‘øM√√fl¡± ø¬ı:±Úœ ˚Ô± Î¬fl≈¡‰¬…±À˚˛ˆ¬, ˜±¬ı˛¬ı±È¬, ù≠efl¡±, ø¸¬ı±È¬ÀÊ√ˆ¬, øˆ¬À˘ÀÚ¶®œ ¤¬ı— ’±À˜ø¬ı˛fl¡±

˚≈q¡¬ı˛±À©Ü™¬ı˛ fl‘¡ø¯∏¸—àÔ± ˜‘øM√√fl¡±¬ı˛ Î¬◊»¬ÛøM√√·Ó¬ Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Úº

(1) Î¬fl≈¡‰¬…±À˚˛ˆ¬ fl¡M‘«√√fl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· : Î¬fl≈¡‰¬…±À˚˛ˆ¬ ˜‘øM√√fl¡±¬ı˛ Î¬◊¬Û¬ı˛ Ê√˘¬ı±˚˛≈ › ¶§±ˆ¬±ø¬ıfl¡

Î¬◊øæ√À√¬ı˛ õ∂ˆ¬±À¬ı¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ ˜‘øM√√fl¡±Àfl¡ øÓ¬ÚøÈ¬ õ∂Ò±Ú ø¬ıˆ¬±À· ø¬ıˆ¬q¡ fl¡À¬ı˛Ú ˚Ô± ¶§±ˆ¬±ø¬ıfl¡ ¬ı±

’±=ø˘fl¡ ˜‘øM√√fl¡± (Normal soil), ¬Ûø¬ı˛¬ıÓ«¬Ú¸”‰¬fl¡ ˜‘øM√√fl¡± (Transitional soil) ¤¬ı— ’¶§±ˆ¬±ø¬ıfl¡ ˜‘øM√√fl¡±

(Abnormal soil)º

(2) ˜±¬ı˛¬ı±È¬ Œ|Ìœø¬ıˆ¬±· (Classification by Marbut) : ’±À˜ø¬ı˛fl¡±¬ı˛ ˜‘øM√√fl¡± ø¬ı:±Úœ ø¸.

¤Ù¬ ˜±¬ı˛¬ı±È¬ 1927 ‡Ëœ©Ü±Às ˜‘øM√√fl¡±¬ı˛ ¯∏á¬ ¬Û˚«±˚˛ øˆ¬øM√√fl¡ Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Úº õ∂Ô˜ ¬Û˚«±À˚˛ ˜‘øM√√fl¡±Àfl¡

Œ¬ÛÎ¬±˘Ù¬±¬ı˛ › ¬ÛÀÎ¬±fl¡…±˘ ¤˝◊√√ ≈√˝◊√√ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¡À¬ı˛Úº ø¡ZÓ¬œ˚˛ ¬Û˚«±À˚˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡±Àfl¡ ≈√˝◊√√øÈ¬

ˆ¬±À· ˆ¬±· fl¡À¬ı˛Ú ˚Ô± Ú±øÓ¬˙œÀÓ¬±c › √flË¡±z¬œ˚˛ ’=À˘¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ ˜‘øM√√fl¡± ¤¬ı— Œ¬ÛÎ¬±˘ˆ¬±¬ı˛ ˜‘øM√√fl¡±Àfl¡

’Ú≈¬ı˛”¬Û ≈√˝◊√√øÈ¬ ˆ¬±À· ˆ¬±· fl¡À¬ı˛Ú ˚Ô± ¬ÛÎ¬Ê√˘ › ˘…±ÀÈ¬¬ı˛±˝◊√√ ˜‘øM√√fl¡±º Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛ ø¡ZÓ¬œ˚˛ ¬Û˚«±À˚˛¬ı˛

˜‘øM√√fl¡± Œ|Ìœ ·≈ø˘Àfl¡ Î¬◊ÉÓ¬± øˆ¬øM√√fl¡ ’±¬ı˛› fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ø¬ıˆ¬q¡ fl¡À¬ı˛Úº ‰¬Ó≈¬Ô« ¬Û˚«±˚˛ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛

Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ Œ¬ÛÀÎ¬±fl¡…±˘ › Œ¬ÛÎ¬±˘Ù¬±¬ı˛ ˜‘øM√√fl¡±Àfl¡ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¡À¬ı˛Úº ‰¬Ó≈¬Ô« ¬Û˚«±À˚˛

˜‘øM√√fl¡± ¬Ûø¬ı˛À˘À‡¬ı˛ Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ fl¡À˚˛fl¡øÈ¬ ¬Î¬◊¬Ûˆ¬±À· ˆ¬±· fl¡À¬ı˛Úº ¯∏á¬ ¬Û˚«±À˚˛ ˜”˘ø˙˘±‡ÀG¬¬ı˛ õ∂fl‘¡øÓ¬

’Ú≈¸±À¬ı˛ ˜‘øM√√fl¡± ˜”˘ ø¬ıˆ¬±À·¬ı˛ Î¬◊¬Ûø¬ıˆ¬±· fl¡À¬ı˛Úº

(3) ˝◊√√Î¬◊. ¤¸. øÎ¬. ¤ fl¡Ó‘«¬fl¡ Œ|Ìœø¬ıˆ¬±· : ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸¬ı«±Ò≈øÚfl¡ ˜Ó¬¬ı±√ ˝√√˘ ’±À˜ø¬ı˛fl¡±

˚≈q¡¬ı˛±À©Ü™¬ı˛ fl‘¡ø¯∏ ¸—àÔ± fl¡Ó‘«¬fl¡ õ∂¬ıøÓ«¬Ó¬ Œ¸Àˆ¬ÚƒÔ ¤…±õ∂øfl¡¸À˜˙Ú ¤˝◊√√ Œ|Ìœø¬ıˆ¬±À· ¸±Ó¬øÈ¬ ¬Û˚«±À˚˛

˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√˚˛º ˜‘øM√√fl¡±˚˛ ¸˜d¬ õ∂fl¡±¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ ·≈Ì±·≈ÀÌ¬ı˛ Î¬◊¬ÛÀ¬ı˛ øˆ¬øM√√

fl¡À¬ı˛˝◊√√ ¤˝◊√√ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ˜‘øM√√fl¡±¬ı˛ ¬Ûø¬ı˛À˘À‡¬ı˛ ø¬ıøˆ¬iß d¬À¬ı˛¬ı˛ øÚø«√©Ü ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ ¤˝◊√√

Œ|Ìœø¬ıˆ¬±À· ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q ’±À¬ı˛±¬Û fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤˝◊√√ Œ|Ìœø¬ıˆ¬±· ’Ú≈¸±À¬ı˛ ˜±øÈ¬Àfl¡ ¸±Ó¬øÈ¬ ¬Û˚«±À˚˛

ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛ ˚Ô± [fl¡] ¬ı·«, [‡] Î¬◊¬Û¬ı·«, [·] õ∂Ò±Ú Œ·±á¬œ, [‚] Î¬◊¬ÛÀ·±á¬œ, [„√√] ¬Ûø¬ı˛¬ı±¬ı˛, [‰¬]

√flË¡˜ › [Â√] ŒÙ¬Ê√ ¤˝◊√√ ˜Ó¬¬ı±√ ’Ú≈¸±À¬ı˛ ˜±øÈ¬ Œ˜±È¬ 10 øÈ¬ ¬ıÀ·« ø¬ıˆ¬q¡ ˚Ô± ¤…øKI◊¸˘, ˝◊√√ÚÀ¸øõI◊¸˘,

¤…ø¬ı˛øˆ¬¸˘, ˜ø˘¸˘, Œ¸¬Û±ÀÎ¬±¸˘, ’…±˘øÙ¬¸˘, ’±ø˘È¬¸˘, ’ø'√¸˘, ø˝√√àÈ√√±¸˘º ¬ıÀ·«¬ı˛ ˜‘øM√√fl¡±·≈ø˘Àfl¡

øÚø«√©Ü Œfl¡±Ú ∆¬ıø˙©Ü… ’Ú≈˚±˚˛œ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û¬ıÀ·« ˆ¬±· fl¡¬ı˛± ˝√√˚˛º Î¬◊¬Û¬ıÀ·«¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœ·≈ø˘Àfl¡ ¬Û≈Ú¬ı˛±˚˛

ø¬ıÀ˙¯∏ ˘é¬Ì˚≈q¡d¬À¬ı˛¬ı˛ øˆ¬øM√√ÀÓ¬ õ∂Ò±Ú Œ·±øá¬ÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º õ∂Ò±Ú Œ·±á¬œ¬ı˛ ˜±øÈ¬·≈ø˘Àfl¡ ¢∂ÔÚ,
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‡øÚÊ√ ∆¬ıø˙©Ü… › Ó¬±¬Û˜±S± ’Ú≈¸±À¬ı˛ fl¡À˚˛fl¡øÈ¬ ¬Ûø¬ı˛¬ı±À¬ı˛ ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ¬Ûø¬ı˛¬ı±¬ı˛ Œ|Ìœ¬ı˛ ˜±øÈ¬Àfl¡

ø¬ıøˆ¬iß √flË¡À˜ ¤¬ı— Ó¬±Àfl¡ ’±¬ı±¬ı˛ ŒÙ¬ÀÊ√ ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ Œ|Ìœø¬ıˆ¬±· ¬ÛXøÓ¬ÀÓ¬ ˜±øÈ¬¬ı˛ Ú±˜fl¡¬ı˛Ì

fl¡¬ı˛± ˝√√˚˛ fl¡À˚˛fl¡øÈ¬ ˙s±—À˙¬ı˛ ¸±˝√√±À˚…º õ∂øÓ¬øÈ¬ ˙s±—˙ ¢∂œfl¡ ’Ô¬ı± ˘±øÓ¬Ú ˙s ŒÔÀfl¡ ·‘˝√√œÓ¬º õ∂ÀÓ¬…fl¡øÈ¬

¬Û˚«±À˚˛¬ı˛ ˜±øÈ¬¬ı˛ Ú±˜fl¡¬ı˛ÀÌ¬ı˛ ˜ÀÒ… ¬Û”À¬ı«fl¡±¬ı˛ ¬Û˚«±À˚˛¬ı˛ Ú±˜fl¡¬ı˛ÀÌ¬ı˛ Œ˚±·¸”S Ô±Àfl¡º

ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· : ¸≈”√¬ı˛ õ∂±‰¬œÚfl¡±˘ ŒÔÀfl¡˝◊√√ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· ø¬ıøˆ¬iß

‘√ø©ÜÀfl¡±Ì ŒÔÀfl¡ ¬fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ‡Ëœ©Ü¬Û”¬ı« 2500 ’s ŒÔÀfl¡ 600 ‡Ëœ©Ü±s ¬Û˚«z¬ fl‘¡ø¯∏fl¡±À˚« ˜±øÈ¬¬ı˛

Î¬◊¬ÛÀ˚±ø·Ó¬±¬ı˛ øˆ¬øM√√ÀÓ¬ ˜±øÈ¬Àfl¡ ≈√˝◊√√øÈ¬ Œ|ÌœÀÓ¬ ˆ¬±· fl¡¬ı˛± ˝√√Ó¬ ˚Ô± Î¬◊¬ı«¬ı˛ › ’Ú≈¬ı«¬ı˛ ˜‘øM√√fl¡±º Œ¯∏±Î¬ˇ˙

˙Ó¬±sœÀÓ¬ ˜‘øM√√fl¡±¬ı˛ ¬ı±ø˝√√…fl¡ ∆¬ıø˙©Ü… ˚Ô± ¢∂ÔÚ, ¬ıÌ« õ∂ˆ‘¬øÓ¬ ¤¬ı— ˆ”¬ø˜¬ı˛ Ï¬±˘, Œ¸À‰¬¬ı˛ Ê√À˘ Œ˚±·±Ú

õ∂ˆ‘¬øÓ¬¬ı˛ øˆ¬øM√√ÀÓ¬ ˜±øÈ¬¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√˚˛º ÿÚø¬ı—˙ ˙Ó¬±sœ¬ı˛ õ∂Ô˜ ø√Àfl¡ Î¬◊¬ı«¬ı˛Ó¬± ’Ú≈¸±À¬ı˛ ˜±øÈ¬¬ı˛¡

Œ|Ìœø¬ıˆ¬±À· ·≈¬ı˛≈Q ’±À¬ı˛±¬Û fl¡¬ı˛± ˝√√˚˛º 1953 ‡Ëœ©Ü±Às ¸¬ı«ˆ¬±¬ı˛Ó¬œ˚˛ fl‘¡ø¯∏ ·À¬ı¯∏Ì± ¸—àÔ± fl¡Ó‘«¬fl¡ øÚ˚≈q¡

’˘ ˝◊√√ø`¬˚˛± ¸À˚˛˘ ¤…`¬ ˘…±`¬ ˝◊√√Î¬◊¸ ¸±Àˆ«¬ fl¡ø˜øÈ¬ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±Àfl¡ Œ˜±È¬ ’±È¬øÈ¬ ø¬ıˆ¬±À· ø¬ıˆ¬q¡

fl¡À¬ı˛Ú ˚Ô± ¬Ûø˘ ˜‘øM√√fl¡±, ˜¬ı˛≈˜‘øM√√fl¡±, ˘¬ıÌ±q¡ ˜‘øM√√fl¡±, é¬±¬ı˛œ˚˛ ˜‘øM√√fl¡±, ø¬ÛÈ¬ ¬ı± Ê√˘±ˆ”¬ø˜¬ı˛ ˜‘øM√√fl¡±, ˘±˘

˜‘øM√√fl¡±, ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜‘øM√√fl¡± ¤¬ı— ¬Û±¬ı«Ó¬… ˜‘øM√√fl¡±º 1963 ‡Ëœ©Ü±Às ¸¬ı«ˆ¬±¬ı˛Ó¬œ˚˛ fl‘¡ø¯∏ ¸—àÔ± Œ˚ ˜‘øM√√fl¡±

˜±Úø‰¬S øÚ˜«±Ì fl¡À¬ı˛ Ó¬±ÀÓ¬  ˜‘øM√√fl¡±¬ı˛ 27øÈ¬ Œ|Ìœ Î¬◊À~ø‡Ó¬ ˝√√˚˛º 1980 ‡Ëœ©Ü±Às Ú…±˙Ú±˘ ¤È¬˘±¸

’…±`¬ øÔ˜…±øÈ¬fl¡ ˜…±ø¬Û— ’·«±Ú±˝◊√√ÀÊ√˙±Ú Œ¸Àˆ¬ÚÔ ¤…±õ∂ø'√À˜˙±Ú (Seventh Approximation)

’Ú≈¸±À¬ı˛ ˜‘øM√√fl¡± ˜±Úø‰¬S øÚ˜«±Ú fl¡À¬ı˛º ¤˝◊√√ ˜±Úø‰¬ÀS ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±Àfl¡ ’±È¬ ¬ıÀ·« ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛

˚Ô± (1) ¤øKI◊¸˘, (2) ˆ¬±¬ı˛øÈ¬¸˘, (3) ˝◊√√ÚÀ¸øõI◊¸, (4) ’…±ø¬ı˛øÎ¬¸˘, (5) ˜ø˘¸˘, (6) ’…±˘øÙ¬¸˘Àfl¡,

(7) ’±˘øÈ¬¸˘ ¤¬ı— (8) ø˝√√àÈ√√±¸˘º

¬ıÓ«¬˜±ÀÚ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡± Œ˚ fl¡À˚˛fl¡øÈ¬ ˜”˘ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ Œ¸·≈ø˘ ˝√√˘ : (1) ¬Ûø˘ ˜‘øM√√fl¡±,

(2) ˜¬ı˛≈˜±øÈ¬, (3) ˘¬ıÌ±q¡ › é¬±¬ı˛ ˜±øÈ¬, (4) ø¬ÛÈ¬ › Ê√˘±ˆ”¬ø˜¬ı˛ ˜‘øM√√fl¡±, (5) ¬Û±√À√˙œ˚˛ ¬ı± Ó¬¬ı˛±˝◊√√

’=À˘¬ı˛ ˜‘øM√√fl¡±, (6) ¬Û±¬ı«Ó¬… ’=À˘¬ı˛ ˜‘øM√√fl¡±, (7) ˘±˘ ˜±øÈ¬, (8) ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜‘øM√√fl¡±, (9) fl‘¡c fl¡±¬Û«±¸

˜‘øM√√fl¡± › (10) ˘±˘ › ˝√√˘≈√ ˜±øÈ¬º

5.5 õ∂ùü±¬ı˘œ

A. õ∂øÓ¬øÈ¬ õ∂Àùü¬ı˛ ˜±Ú 10

1. Î¬fl≈¡‰¬…±À˚˛ˆ¬ › ˜±¬ı˛¬ı±ÀÈ¬¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ıÌ«Ú± fl¡¬ı˛≈Úº

2. U.S.D.A. fl¡Ó‘«¬fl¡ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ÛXøÓ¬ ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº
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3. ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±¬ı˛ Œ|Ìœ·≈ø˘¬ı˛ ∆¬ıø˙©Ü… ¬ıÌ«Ú± fl¡¬ı˛≈Úº

B. õ∂øÓ¬øÈ¬ õ∂Àùü¬ı˛ ˜±Ú 4

4. ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±· ¬ı˘ÀÓ¬ fl¡œ ¬Œ¬ı±Á¡±˚˛∑

5. ˜‘øM√√fl¡±¬ı˛ Œ|Ìœø¬ıˆ¬±À·¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± fl¡œ∑

6. Î¬fl≈¡…‰¬±À˚˛ˆ¬ ˜‘øM√√fl¡±¬ı˛ fl¡œ¬ı˛”¬Û Œ|Ìœø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Ú∑

7. ˜±¬ı˛¬ı±ÀÈ¬¬ı˛ ˜‘øM√√fl¡± Œ|Ìœø¬ıˆ¬±À·¬ı˛ øˆ¬øM√√ ¬ı…±‡…± fl¡¬ı˛≈Úº

8. Œ¸Àˆ¬ÚÔ ¤…õ∂ø'√À˜˙±Ú fl¡Ô±øÈ¬¬ı˛ Ó¬±»¬Û˚« ¬ı…±‡…± fl¡¬ı˛≈Úº

9. ¬ı·« › Î¬◊¬¬Û¬ıÀ·«¬ı˛ ˜±øÈ¬ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

10. ˜±øÈ¬¬ı˛ õ∂Ò±Ì Œ·±á¬œ › ¬Ûø¬ı˛¬ı±¬ı˛ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

11. ˜‘øM√√fl¡±¬ı˛ õ∂Ò±Ú ¬ı·«·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

12. Œ¬ı˛·≈¬ı˛ ˜‘øM√√fl¡±¬ı˛ ∆¬ıø˙©Ü… Î¬◊À~‡ fl¡¬ı˛≈Úº

13. ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ › ˘±˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… fl¡œ∑

14. ˆ¬±¬ı˛ÀÓ¬¬ı˛ ¬Ûø˘˜±øÈ¬ › ¬Û±¬ı«Ó¬… ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü… ¬ıÌ«Ú± fl¡¬ı˛≈Úº

15. Œ¬ÛøÚÚ¸≈˘± ¬ıø˝«√√ˆ”¬Ó¬ ˆ¬±¬ı˛ÀÓ¬¬ı˛ ˜‘øM√√fl¡±·≈ø˘¬ı˛ ∆¬ıø˙©Ü… ¸—Àé¬À¬Û Î¬◊À~‡ fl¡¬ı˛≈Úº

C. õ∂øÓ¬øÈ¬ õ∂Àùü¬ı˛ ˜±Ú 2

16. Ú¬ı˛˜±˘ ¸À˚˛˘ ¬ı± ¶§±ˆ¬±ø¬ıfl¡ ˜‘øM√√fl¡± ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

17. ˜±øÈ¬¬ı˛ ¬Ûø¬ı˛¬ı±¬ı˛ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

18. ˜ø˘fl¡ Œ|Ìœ¬ı˛ ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü… fl¡œ∑

19. ø˝√√øàÈ√√fl¡ d¬¬ı˛ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

20. ’…±˜ø¬ıËfl¡ fl¡œ d¬¬ı˛ øÚÀ«√˙ fl¡À¬ı˛∑

21. ¤øKI◊¸˘ ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü… fl¡œ∑

22. ‡±√±¬ı˛ › ˆ¬±e·±À¬ı˛¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… fl¡œ∑

23. Î¬◊2‰¬d¬¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ¤¬ı— øÚ•ßd¬¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√ÀÈ¬¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… fl¡œ∑
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5.6 Î¬◊M√√¬ı˛˜±˘±
A.

(1) 5.3.1 › 5.3.2  (2) 5.3.3  (3) 5.3.5

B.

(4) 5.3 ’—À˙ Œ|Ìœø¬ıˆ¬±À·¬ı˛ ¸—:± (5) 5.3 ’—À˙¬ı˛ ø¡ZÓ¬œ˚˛ Ó‘¬Ó¬œ˚˛ › ‰¬Ó≈¬Ô« ’Ú≈À26√√ (6) 5.3.1.

(7) 5.3.2 (8) 5.3.3 ¤¬ı˛ õ∂Ô˜ ø¡ZÓ¬œ˚˛ › Ó‘¬Ó¬œ˚˛ ’Ú≈À26√√ (9) 5.3.3 ¤¬ı˛ ˜±øÈ¬¬ı˛ ¬ıÀ·«¬ı˛ › Î¬◊¬Û¬ı·«

’—˙ (10) 5.3.3 ¤¬ı˛ õ∂Ò±Ú Œ·±á¬œ › ¬Ûø¬ı˛¬ı±¬ı˛ (11) 5.3.3 ¤¬ı˛ ˜±øÈ¬¬ı˛ ¬ıÀ·«¬ı˛ ¬ıÌ«Ú± ’—˙øÈ¬ (12)

5.3.5 ¤¬ı˛ fl‘¡c fl¡±¬Û«±¸ ˜‘øM√√fl¡± (13) 5.3.5 ¤¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ › ˘±˘ ˜±øÈ¬º (14) 5.3.5 ¤¬ı˛ ¬Ûø˘˜±øÈ¬

› ¬Û±¬ı«Ó¬… ˜±øÈ¬º (15) 5.3.5. ¤¬ı˛ (1) ’—˙øÈ¬

C.

(16) 5.3.1 ¤¬ı˛ A Œ|Ìœ ¬ı± ¶§±ˆ¬±ø¬ıfl¡ ˜‘øM√√fl¡± (17) 5.3.3 ¤¬ı˛ ¬Ûø¬ı˛¬ı±¬ı˛ ’—˙øÈ¬ (18) 5.3.3

¤¬ı˛ ˜ø˘fl¡ Œ|Ìœ¬ı˛ ˜±øÈ¬ (19) 5.3.3 ¤¬ı˛ Ó‘¬Ó¬œ˚˛ ¬Ûø¬ı˛À26√À√¬ı˛ ø˝√√øàÈ√√fl¡ d¬¬ı˛ (20) 5.3.3 ¤¬ı˛ Ó‘¬Ó¬œ˚˛

¬Ûø¬ı˛À26√À√¬ı˛ ’…±˜ø¬ıËfl¡ d¬¬ı˛ (21) 5.3.3 ¤¬ı˛ ˜±øÈ¬¬ı˛ ¬ıÀ·«¬ı˛ Œ|Ìœø¬ıˆ¬±· ’—À˙ ¤øKI◊¸˘ (22) 5.3.5

¤¬ı˛ ¬Ûø˘˜±øÈ¬ (23) 5.3.5 ¤¬ı˛ ˘…±ÀÈ¬¬ı˛±˝◊√√È¬ ˜‘øM√√fl¡±º
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¤fl¡fl¡ 6 q Ê√œ¬ı ˆ”¬À·±À˘¬ı˛ Ò±¬ı˛Ì±  , ¬ı±À˚˛±˜ñ√flË¡±z¬œ˚˛
Ó‘¬Ìˆ”¬ø˜ñ∆Ó¬·±ñÓ≈¬f±√

·Í¬Ú

6.1. õ∂d¬±¬ıÚ±

6.2. Ê√œ¬ı-ˆ”¬À·±À˘¬ı˛ Ò±¬ı˛Ì±

6.4. ¬ı±À˚˛±˜

6.3.1. √flË¡±z¬œ˚˛ ¬ı±À˚˛±˜

6.3.1.1. √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜

6.3.1.2. √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜ ¬ı± ¸±ˆ¬±Ú± ¬ı±À˚˛±˜

6.3.2. Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜

6.3.3. ∆Ó¬·± ¬ı± Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜

6.3.4. Ó≈¬f± ¬ı±À˚˛±˜

6.4. ¸±¬ı˛±—˙

6.5. ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

6.6. Î¬◊M√√¬ı˛̃ ±˘±

6.7. ¢∂&Ô¬Ûø?

6.1 õ∂d¬±¬ıÚ± › Î¬◊ÀV˙…

¤˝◊√√ ’—˙øÈ¬ ¬ÛÎ¬ˇ±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ

n Ê√œ¬ı ˆ”¬À·±˘ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

n ¬ı±À˚˛±˜ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

n √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ¸•ÛÀfl«¡º

n √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ¸•ÛÀfl«¡º

n ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ ∆¬ıø˙©Ü… ¸•ÛÀfl«¡º
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n Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü… ¸•ÛÀfl«¡º

n Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ¸•ÛÀfl«¡º

¬ıÓ«¬˜±ÀÚ ëÊ√œ¬ı ˆ”¬À·±˘í ˆ”¬À·±˘ ø¬ı¯∏À˚˛¬ı˛ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ˙±‡±º ëÊ√œ¬ı ∆¬ıø‰¬ÀS…¬ı˛ Ò√ı—¸¸±ÒÚí ¤¬ı—

ë¬Ûø¬ı˛À¬ı˙ ”√¯∏ÀÌ¬ı˛ Ù¬À˘ ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜… ˝√}√√±¸í ø¬ıÀù´¬ı˛ ø¬ıøˆ¬iß ’—À˙ ¤Ó¬ ^≈Ó¬ ¬ı±Î¬ˇÀÂ√ Œ˚ ëÊ√œ¬ı-

ˆ”¬À·±˘í ¬Û±ÀÍ¬¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬±› √flË¡˜˙ Œ¬ıÀÎ¬ˇ ˚±À26√º ¤˝◊√√ Ê√œ¬ı-ˆ”¬À·±À˘¬ı˛ ¤fl¡øÈ¬ ’Ú…Ó¬˜ ø√fl¡ ˝√√˘

¬¬ı±À˚˛±˜º ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß ’—À˙ Ê√˘¬ı±˚˛≈¬ı˛ Ó¬±¬ı˛Ó¬±À˜…¬ı˛ øˆ¬øM√√ÀÓ¬ øÚø«√©Ü õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬ ›

˜±Ú≈À¯∏¬ı˛ ¸&Ò±Ú Œ˜À˘, ˚±¬ı˛± Œ¸˝◊√√ øÚø«√©Ü ’=˘·≈ø˘¬ı˛ ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ±¬ı˛ ¸±ÀÔ ’øˆ¬À˚±Ê√Ú fl¡À¬ı˛

Œ¬ı“√À‰¬ Ô±Àfl¡º ¬ıÓ«¬˜±Ú ¤fl¡øÈ¬ÀÓ√ √√flË¡±z¬œ˚˛ ¬ı±À˚˛±À˜¬ı˛ ˜ÀÒ… õ∂Ò±Ú ≈√øÈ¬ ¬ı±À˚˛±˜ñ√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜

› √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ [¸±ˆ¬±Ú±] ¬ı±À˚˛±À˜¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…·≈ø˘ ¬ı…±‡…± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤Â√±Î¬ˇ± Ú±øÓ¬˙œÀÓ¬±¯∏Æ

Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜, ∆Ó¬·± ¬ı±À˚˛±˜ › Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ’¬ıàÔ±Ú, Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…, Î¬◊øæ√√, ¬Û˙≈¬Û±ø‡

› ˜±Ú¬ıÀ·±á¬œ¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…·≈ø˘ ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º

6.2 Ê√œ¬ı-ˆ”¬À·±À˘¬ı˛ Ò±¬ı˛Ì± (Concept of Bio-Geography)

ˆ”¬¬Û‘Àá¬¬ı˛ ø¬ıøˆ¬iß ’—À˙ ø¬ıÀ˙¯∏ ø¬ıÀ˙¯∏ õ∂Ê√±øÓ¬¬ı˛ ·±Â√¬Û±˘±, ¬Û˙≈¬Û±ø‡ › ˜±Ú≈À¯∏¬ı˛ ¬ı¸¬ı±¸ › ¬ı‘øXÀfl¡

Œ¸¸¬ı ’=À˘¬ı˛ Ê√˘¬ı±˚˛≈, ˜‘øM√√fl¡± › ’Ú…±Ú… Œˆ¬ÃÀ·±ø˘fl¡ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¬ÛÈ¬ˆ”¬ø˜fl¡±˚˛ ¬ı…±‡…± fl¡¬ı˛± ˝√√˚˛

ˆ”¬À·±À˘¬ı˛ Œ˚ ˙±‡±˚˛, Ó¬±Àfl¡ Ê√œ¬ı-ˆ”¬À·±˘ ¬ıÀ˘º

¸•√xøÓ¬ ëÊ√œ¬ı-ˆ”¬À·±˘í ˆ”¬À·±˘ ø¬ı¯∏À˚˛¬ı˛ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« › ’±Ò≈øÚfl¡ ˙±‡± ø˝√√À¸À¬ı øÚÀÊ√¬ı˛ àÔ±Ú

fl¡À¬ı˛ øÚÀ˚˛ÀÂ√º ¤˝◊√√ ø¬ı¯∏˚˛øÈ¬ÀÓ¬ ¤fl¡ø√Àfl¡ Œ˚˜Ú Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬ › ˜±Ú≈À¯∏¬ı˛ Œˆ¬ÃÀ·±ø˘fl¡ ¬ıKI◊Ú ¸•ÛÀfl«¡

¬Û±Í¬ fl¡¬ı˛± ˝√√˚˛º ŒÓ¬˜øÚ ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ¸±ÀÔ Ó¬±À√¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸•Ûfl«¡ ¤¬ı— ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ˜ÀÒ…

¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˚˛º

¬Û‘øÔ¬ıœ¬ı˛ Î¬◊»¬ÛøM√√ ˝√√À˚˛øÂ√˘ ¬õ∂±˚˛ ¬Û“√±‰¬ ø¬ıø˘˚˛Ú ¬ıÂ√¬ı˛ ’±À·º ¬Û‘øÔ¬ıœ¬ı˛ õ∂±˚˛ 197 ø˜ø˘˚˛Ú ¬ı·« øfl¡.ø˜.

’±˚˛Ó¬ÀÚ¬ı˛ õ∂±˚˛ 71% ˜˝√√±¸±·¬ı˛ ø√À˚˛ ’±¬ı‘Ó¬º õ∂±˚˛ 3 ø¬ıø˘˚˛Ú ¬ıÂ√¬ı˛ ’±À· ¬Û‘øÔ¬ıœÀÓ¬ õ∂±ÀÌ¬ı˛ ¸=±¬ı˛

˝√√˚˛º õ∂±˚˛ 20,000 Ù≈¬È¬ Î¬◊“√‰≈¬ ¬Û¬ı«Ó¬˙‘e· ŒÔÀfl¡ ¸˜≈À^¬ı˛ õ∂±˚˛ 10,000 ø˜È¬±¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ¬Û˚«z¬ ø¬ıøˆ¬iß ¶§±ˆ¬±ø¬ıfl¡

’±¬ı±À¸ (habitat) õ∂±ÀÌ¬ı˛ ’ød¬Q Œ√‡± ˚±˚˛º ¬Û≈fl≈¡À¬ı˛, Ê√˘±˙À˚˛, ˙œÓ¬˘ Œ˜¬ı˛≈ ’=À˘, Î¬◊¯∏Æ ˜¬ı˛≈ˆ”¬ø˜ÀÓ¬,

‚Ú √flË¡±z¬œ˚˛ ’¬ı˛ÀÌ… ¤¬ı— ’±¬ı˛› ’ÀÚfl¡ Ê√±˚˛·±˚˛ Ê√œø¬ıÓ¬ õ∂±ÌœÀ√¬ı˛ ¬ı±¸ fl¡¬ı˛ÀÓ¬ Œ√‡± ˚±˚˛º ’Ô«±» ø¬ıøˆ¬iß

¬ı±d≈¬Ó¬±øLafl¡ ’=À˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Ê√œ¬ı ¬ı¸¬ı±¸ fl¡À¬ı˛º ¤˝◊√√ fl¡±¬ı˛ÀÌ ¸¬ı Ê√œø¬ıÓ¬ õ∂±Ìœ ¸¬ı Ê√œ¬ı-¬ı¸¬ı±¸fl¡±¬ı˛œ

’=À˘ ¬ı±¸ fl¡À¬ı˛ Ú±º

ø¬ı¬ıÓ«¬Úfl¡±¬ı˛œ ˝◊√√øÓ¬˝√√±¸, ’Ó¬œÓ¬ Ê√˘¬ı±˚˛≈, ˜˝√√±À√˙·≈ø˘¬ı˛ ’±fl‘¡øÓ¬ › ·Í¬Ú, ’Ó¬œÓ¬ › ¬ıÓ«¬˜±Ú ¬ı±d≈¬Ó¬±øLafl¡

¸•Ûfl«¡ õ∂ˆ‘¬øÓ¬ ø¬ı¯∏˚˛·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛± Ê√œÀ¬ı¬ı˛ ¬ıKI◊ÚÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¤˝◊√√ ¸•ÛÀfl«¡¬ı˛ Ê√øÈ¬˘Ó¬±¬ı˛
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Ù¬À˘ Ê√œ¬ı ˆ”¬À·±˘ø¬ıÀ√¬ı˛± ¤fl¡øÈ¬ ¬ı± ≈√øÈ¬ õ∂Ò±Ú ø¬ı¯∏À˚˛¬ı˛ õ∂øÓ¬ ˜ÀÚ±øÚÀ¬ı˙ fl¡À¬ı˛ÀÂ√Úº ‹øÓ¬˝√√±ø¸fl¡ Ê√œ¬ı-

-ˆ”¬À·±˘ ¬ı˘ÀÓ¬ õ∂±Ôø˜fl¡ˆ¬±À¬ı Ê√œ¬ıÀ·±á¬œ¬ı˛ ø¬ı¬ıÓ«¬Úfl¡±¬ı˛œ ˝◊√√øÓ¬˝√√±¸Àfl¡ Œ¬ı±Á¡±˚˛º Ê√œ¬ıÀ·±á¬œ¬ı˛ Î¬◊»¬ÛøM√√

Œfl¡±Ô±˚˛ ˝√√À˚˛ÀÂ√, fl¡œˆ¬±À¬ı ¤·≈ø˘ õ∂¸±¬ı˛˘±ˆ¬ fl¡À¬ı˛ÀÂ√ ¤¬ı— Ó¬±À√¬ı˛ ¬ıÓ«¬˜±Ú ¬ıKI◊Ú ’Ó¬œÓ¬ ˝◊√√øÓ¬˝√√±¸ ¸•ÛÀfl«¡

fl¡œ Ò±¬ı˛Ì± Œ√˚˛ñ¤¸¬ı ø¬ı¯∏À˚˛ ‹øÓ¬˝√√±ø¸fl¡ Ê√œ¬ı-ˆ”¬À·±˘ ¬Û±Í¬ fl¡¬ı˛± ˝√√˚˛º ¬ıÓ«¬˜±Ú õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

¸±ÀÔ Ê√œÀ¬ı¬ı˛ ø√flË¡˚˛±-õ∂øÓ¬ø√flË¡˚˛± ¬ı±d≈¬Ó¬±øLafl¡ Ê√œ¬ı ˆ”¬À·±À˘¬ı˛ ’z¬·«Ó¬º Ê√œÀ¬ı¬ı˛ Œˆ¬ÃÀ·±ø˘fl¡ ¬ıKI◊Ú ¸•ÛÀfl«¡

¸•Û”Ì« Ò±¬ı˛Ì± fl¡¬ı˛ÀÓ¬ ˝√√À˘ ‹øÓ¬˝√√±ø¸fl¡ Ê√œ¬ı-ˆ”¬À·±˘ › ¬ı±d≈¬Ó¬±øLafl¡ Ê√œ¬ı ˆ”¬À·±À˘¬ı˛ ¤fl¡œfl¡¬ı˛Ì

(integration) fl¡¬ı˛± ’¬ı˙… õ∂À˚˛±Ê√Úº ¬ı±d≈¬Ó¬±øLafl¡ Ê√œ¬ı-ˆ”¬À·±˘ ˚‡Ú ˆ”¬¬¬Û‘Àá¬, Î¬◊øæ√À√¬ı˛ ¬ıKI◊Ú ¸•ÛÀfl«¡

’±À˘±‰¬Ú± fl¡À¬ı˛, Ó¬±Àfl¡ ëÙ¬±˝◊√√ÀÈ¬±øÊ√›¢∂±øÙ¬í ¬ıÀ˘º Œfl¡±ÀÚ± àÔ±ÀÚ ·±ÀÂ√¬ı˛ Ê√ij, ¬ı‘øX › ’¬ıàÔ±Ú Œ¬ı˙

øfl¡Â≈√ ¬ı±d≈¬Ó¬±øLafl¡ Î¬◊¬Û±√±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º Ó¬±Â√±Î¬ˇ± ø¬ıøˆ¬iß ¬ı±d≈¬Ó¬±øLafl¡ Î¬◊¬Û±√±ÀÚ¬ı˛ Œé¬ÀS ø¬ıøˆ¬iß

·±ÀÂ√¬ı˛ ¸˝√√…é¬˜Ó¬± øˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º

ÿÚø¬ı—˙ ˙Ó¬±sœ¬ı˛ Œ˙À¯∏¬ı˛ ø√Àfl¡ Ê√œ¬ıø¬ı:±Úœ¬ı˛± õ∂Ô˜ ë¬ı±d≈¬ø¬ı√…±í (Ecology) › ë¬ı±d≈¬¸—àÔ±Úí

(Eco-system) ˙s ≈√øÈ¬¬ı˛ õ∂‰¬˘Ú fl¡À¬ı˛Úº Ó¬“√±À√¬ı˛ ˜ÀÓ¬ õ∂±Ìœ-¬Ûø¬ı˛À¬ı˙ › Î¬◊øæ√-¬Ûø¬ı˛À¬ı˙ ¸•ÛÀfl«¡ Ê√œ¬ı-

ø¬ı:±ÀÚ¬ı˛ Œ˚ ˙±‡±øÈ¬ ’±À˘±‰¬Ú± fl¡À¬ı˛ Ó¬±Àfl¡ ¬ı±d≈¬ø¬ı√…± ¬ıÀ˘º ’±¬ı˛ Œ˚ øÚ˚˛À˜¬ı˛ ˜±Ò…À˜ Œfl¡±ÀÚ± ¤fl¡øÈ¬

øÚø«√©Ü àÔ±ÀÚ ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√œ¬ı¸•√x√±˚˛ ¤¬ı— ›˝◊√√ àÔ±ÀÚ¬ı˛ ’Ê√œ¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ’±z¬–ø√flË¡˚˛±˚˛

Î¬◊æ”√Ó¬ øÚø«√©Ü Î¬◊¬Û±√±ÀÚ¬ı˛ ø¬ıøÚ˜˚˛ ‚ÀÈ¬, Ó¬±Àfl¡ ¬ı±d≈¬¸—àÔ±Ú ¬ı± ¬ı±d≈¬¬ı˛œøÓ¬ ¬ıÀ˘º Ê√œ¬ıø¬ı:±ÀÚ ≈√øÈ¬ ‘√ø©Üˆ¬øe·

ŒÔÀfl¡ ¬ı±d≈¬ø¬ı√…± ¬Û±Í¬ fl¡¬ı˛± ˝√√˚˛º (1) ¬ı…øq¡ ¬ı± ¤fl¡Àfl¡¬ı˛ ¬ı±d≈¬ø¬ı√…±ñøÊ√Ú ¬ı± ¬ı—˙·øÓ¬¬ı˛ Ò±¬ı˛± fl¡œˆ¬±À¬ı

› fl¡Ó¬‡±øÚ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛ Ó¬±¬ı˛ ¬Û±Í¬ ¤¬ı— (2) ’ÀÚfl¡·≈ø˘ ¤fl¡fl¡ øÚÀ˚˛ ·øÍ¬Ó¬ Œ·±á¬œ¬ı˛

¬Ûø¬ı˛À¬ı˙-¸•Ûfl«¡ ¸—√flË¡±z¬ ¬Û±Í¬º ¤˝◊√√ ¬Û±Í¬ àÔ±Úœ˚˛ ¬ı± ˜˝√√±À√˙œ˚˛ ¬ı± ’±¬ı˛› ¬ıÀÎ¬ˇ± Œfl¡±ÀÚ± ’=˘ Ê≈√ÀÎ¬ˇ

˝√√ÀÓ¬ ¬Û±À¬ı˛º ¤Â√±Î¬ˇ± Ê√œ¬ıø¬ı:±Úœ¬ı˛± Ê√œÀ¬ı¬ı˛ ø¬ı¬ıÓ«¬Ú, õ∂‰¬¬ı˛Ì, ’øˆ¬À˚±Ê√Ú õ∂ˆ‘¬øÓ¬ ø¬ıøˆ¬iß ø¬ı¯∏˚˛·≈ø˘ øÚÀ˚˛

¤¬ı— ¤˜Ú øfl¡ ¬Ûø¬ı˛À¬ı˙·Ó¬ ø¬ı¯∏˚˛·≈ø˘ ¸•ÛÀfl«¡ ’Ú≈¸&Ò±Ú fl¡À¬ı˛Úº 1960 ¸±À˘ Ê√œ¬ıø¬ı:±ÀÚ¬ı˛ ¤fl¡øÈ¬

ÚÓ”¬Ú ‘√ø©Üˆ¬øe· ø˝√√À¸À¬ı ¬ı±d≈¬ø¬ı√…± ·ÀÎ¬ˇ Î¬◊ÀÍ¬ÀÂ√ ¬Û”Ì«±e· ¤fl¡øÈ¬ ø¬ı¯∏˚˛¬ı˛”À¬Ûº ø¬ı:±Úœ Odum-¤¬ı˛ ˜ÀÓ¬,

ë∆Ê√ø¬ıfl¡, õ∂±fl‘¡øÓ¬¬ı˛ › ¸±˜±øÊ√fl¡ ø¬ı:±ÀÚ¬ı˛ Œ˚±·¸”S ˝√√˘ ¬ı±d≈¬ø¬ı√…±ºí

¬ı±d≈¬ø¬ı√…±¬ı˛ ø¬ıøˆ¬iß Ò±¬ı˛Ì±·≈ø˘¬ı˛ Î¬◊ißøÓ¬¬ı˛ ¸±ÀÔ ¸±ÀÔ Ê√œ¬ı˜G¬À˘¬ı˛ ø¬ıøˆ¬iß ø√fl¡ ¸•ÛÀfl«¡ ’Ú…±Ú…

ø¬ı:±Úœ¬ı˛±› õ∂‰≈¬¬ı˛ ·À¬ı¯∏Ì± fl¡¬ı˛ÀÓ¬ ˙≈¬ı˛≈ fl¡À¬ı˛Úº ˆ”¬À·±˘ ø¬ı¯∏˚˛øÈ¬ÀÓ¬› ˜±Ú≈¯∏ › ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸•Ûfl«¡ ¬Û±Í¬

fl¡¬ı˛±¬ı˛ ¸±ÀÔ ¸±ÀÔ ø¬ıøˆ¬iß Ê√œ¬ı › Ó¬±À√¬ı˛ ¬Ûø¬ı˛À¬ı˙ ¸•ÛÀfl«¡ ø¬ıd¬±ø¬ı˛Ó¬ ’Ú≈¸&Ò±Ú ˙≈¬ı˛≈ ˝√√˚˛º ˆ”¬À·±˘ ø¬ı¯∏À˚˛

¸¬ı«õ∂Ô˜ ¬ı±d≈¬¸—àÔ±ÀÚ¬ı˛ ÚœøÓ¬ › ¬ÛXøÓ¬·≈ø˘ ¢∂˝√√Ì fl¡À¬ı˛ Ê√œ¬ıˆ”¬À·±˘º √flË¡˜˙ Œˆ¬ÃÀ·±ø˘Àfl¡¬ı˛± ˜±Ú≈À¯∏¬ı˛

ø¬ıøˆ¬iß ø√flË¡˚˛±fl¡˘±¬ÛÀfl¡ ∆Ê√ø¬ıfl¡ ‘√ø©Üˆ¬øe· ø√À˚˛ ¬ı…±‡…± › ø¬ıÀù≠¯∏Ì fl¡¬ı˛ÀÓ¬ ˙≈¬ı˛≈ fl¡À¬ı˛Úº ˜±Ú≈¯∏ › ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛± ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ê√Ú… 1910 ¸±À˘ ë˜±Ú¬ıœ˚˛ ¬ı±d≈¬ø¬ı√…±í ˙søÈ¬ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º õ∂fl‘¡øÓ¬¬ı˛ ’Ú…±Ú…

Ê√œÀ¬ı¬ı˛ ˜ÀÒ… ˜±Ú≈À¯∏¬ı˛ àÔ±Ú ¤¬ı— ’Ú…±Ú… Ê√œÀ¬ı¬ı˛ ˜ÀÓ¬± ˜±Ú≈¯∏ñõ∂fl‘¡øÓ¬ ¸•Ûfl«¡ ø¬ı¯∏À˚˛ ¸˜œé¬± fl¡À¬ı˛
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ë˜±Ú¬ıœ˚˛ ¬ı±d≈¬ø¬ı√…±í (Human Ecology)º ˜±øfl«¡Ú Œˆ¬ÃÀ·±ø˘fl¡ ¬ı…±À¬ı˛±Ê√ñ¤¬ı˛ (H. H. Barrows)

˜ÀÓ¬, ˆ”¬À·±˘ ˝√√˘ ë˜±Ú¬ıœ˚˛ ¬ı±d≈¬¸—àÔ±ÀÚ¬ı˛ ø¬ı:±Úí (Geography is the science of Human

Ecology)º Œˆ¬ÃÀ·±ø˘Àfl¡¬ı˛± ¸±Ò±¬ı˛ÌÓ¬ ë˜±Ú¬ıœ˚˛ ¬ı±d≈¬ø¬ı√…±í ø¬ı¯∏˚˛øÈ¬Àfl¡ ø¬ıd‘¬Ó¬ ’ÀÔ« ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛Úº 1960

¸±˘ ŒÔÀfl¡ ¤˝◊√√ Ò±¬ı˛Ì±·≈ø˘ ÚÓ≈¬Úˆ¬±À¬ı Ê√Úøõ∂˚˛Ó¬± Œ¬ÛÀÓ¬ ˙≈¬ı˛≈ fl¡À¬ı˛º ’±˚˛±¬ı˛ › ŒÊ√±Ú¸ƒ [1966) Ó¬“√±À√¬ı˛

Œ˚ÃÔ ¢∂À&Ô ëøÊ√›¢∂±øÙ¬ ’…±Ê√ ø˝√√Î¬◊˜…±Ú ˝◊√√fl¡˘øÊ√í-ÀÓ¬ ˆ”¬À·±˘ ø¬ı¯∏˚˛Àfl¡ ë˜±Ú¬ıœ˚˛ ¬ı±d≈¬ø¬ı√…±í ø˝√√À¸À¬ı

Œ√‡±ÀÚ±¬ı˛ õ∂À‰¬©Ü± fl¡À¬ı˛Úº ŒàÈ√√±Î¬±È«¬ (1965) ¬ı±d≈¬ø¬ı√…±¬ı˛ ‘√ø©Üˆ¬øe·Àfl¡ ’±¬ı˛› ’¢∂¸¬ı˛ fl¡À¬ı˛ ¤ÀÓ¬ õ∂Ì±ø˘

ø¬ıÀù≠¯∏Ì õ∂À˚˛±À·¬ı˛ ˜”˘ ¸”S › ¬ÛXøÓ¬ ’±À˘±‰¬Ú± fl¡À¬ı˛Ú (Geography and the ecological approach

: the ecosystem as Geographic principle and method)º ¬ıÓ«¬˜±ÀÚ ¬ı±d≈¬¸—àÔ±øÚfl¡ ‘√ø©Üˆ¬øe·

øÚÀ˚˛ Œ˚ ¸¬ı Œˆ¬ÃÀ·±ø˘fl¡ ·À¬ı¯∏Ì±·≈ø˘ ˝√√À˚˛ÀÂ√, Ó¬±À√¬ı˛ õ∂±˚˛ õ∂øÓ¬øÈ¬ÀÓ¬˝◊√√ ¬ı±d≈¬Ó¬ÀLa ˜±Ú≈À¯∏¬ı˛ ’¬ıàÔ±Ú

¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤˝◊√√ ë˜±Ú¬ıœ˚˛ ¬ı±d≈¬ø¬ı√…±í õ∂fl‘¡Ó¬¬ÛÀé¬ Ê√œ¬ı-ˆ”¬À·±À˘¬ı˛˝◊√√ ¤fl¡øÈ¬ ˙±‡±º

¤fl¡¸˜˚˛ ¬ı±d≈¬¸—àÔ±øÚfl¡ ‘√ø©Üˆ¬øe·ÀÓ¬ Ê√œ¬ıÊ√·ÀÓ¬¬ı˛ õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ ¸±ÀÔ ¸±˜±øÊ√fl¡ õ∂ø√flË¡˚˛±¬ı˛ Ó≈¬˘Ú± fl¡¬ı˛±

˝√√Ó¬, øfl¡z≈¬ ¬ıÓ«¬˜±ÀÚ ¤˝◊√√ ‘√ø©Üˆ¬øe·ÀÓ¬ ˚≈q¡ ˝√√À˚˛ÀÂ√ ëø¸ÀàÈ√√˜í ¬ı± õ∂Ì±ø˘¬ı˛ Ò±¬ı˛Ì± 1973 ¸±À˘ Chroley

¬ıÀ˘Ú Œ˚, ë˜±Ú¬ıœ˚˛ ˆ”¬À·±˘ Œfl¡¬ı˘˜±S Ê√œ¬ı-ˆ”À·±À˘¬ı˛ ¤fl¡øÈ¬ ¸¬ı˛˘ ˙±‡± Ú˚˛, ˜±Ú¬ıœ˚˛ ¬ıd≈¬¸—àÔ±ÀÚ¬ı˛

¸”S › Ò±¬ı˛Ì±·≈ø˘Àfl¡ ëõ∂Ì±ø˘ ø¬ıÀù≠¯∏ÀÌ¬ı˛í (System analysis) ˜±Ò…À˜ ÚÓ≈¬Ú fl¡À¬ı˛ ·Í¬Ú fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº

Ecology [¬ı±d≈¬¸—àÔ±Ú] ˙søÈ¬ ¤À¸ÀÂ√ ≈√øÈ¬ ø¢∂fl¡ ˙s [Oikos’ [˝◊√√Àfl¡±¸] ’Ô«±» ·‘˝√√ ¬ı± ’±¬ı±¸

¤¬ı— ‘Logos’ [˘À·±¸] ’Ô«±» ø¬ı:±Ú ¬ı± ø¬ı√…±] ŒÔÀfl¡º ’±é¬ø¬ı˛fl¡ ’ÀÔ« ¬ı±d≈¬¸—àÔ±Ú ˝√√˘ Ê√œ¬ıÀ√¬ı˛

’±¬ı±¸ ¸•ÛÀfl«¡ ¬Û±Í¬º ˝◊√√. ø¬Û. ›Î¬±˜-¤¬ı˛ (1963) ˆ¬±¯∏±˚˛, ‘Ecology is the study of organisms

at home.’ ˆ”¬¬Û‘Àá¬ ˜±Ú≈¯∏, ’Ú…±Ú… ¬Û˙≈¬Û±ø‡, ·±Â√ › ¸”Ñ±øÓ¬¸”Ñ Ê√œÀ¬ı¬ı˛± ¤fl¡¸±ÀÔ ¬ı±¸ fl¡À¬ı˛º ¤˝◊√√

Ê√œÀ¬ı¬ı˛± õ∂±˚˛ õ∂ÀÓ¬…Àfl¡ ¬Û¬ı˛¶Û¬ı˛ ¸•Ûfl«¡˚≈q¡ ¤¬ı— Œ˚ Œfl¡±ÀÚ± ¤fl¡øÈ¬¬ı˛ Ê√ij, ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ ¸±ÀÔ

’Ú… ¤fl¡øÈ¬¬ı˛ Œfl¡±ÀÚ± Ú± Œfl¡±ÀÚ± ¸•Ûfl«¡ ’±ÀÂ√º ’Ô«±» ˜±Ú≈¯∏, ·±Â√ ¬ı± ¬Û˙≈¬Û±ø‡ Ó¬±À√¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛

Ê√Ú… ¬Û¬ı˛¶Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, ¶§˚˛—¸•Û”Ì« Ú˚˛º ¤Â√±Î¬ˇ± àÔÀ˘-Ê√À˘-’z¬¬ı˛œÀé¬ õ∂øÓ¬øÚ˚˛Ó¬ ¬Û√±Ô« › ˙øq¡¬ı˛

(energy) ¤fl¡ õ∂¬ı±˝√√‰¬√flË¡ fl¡±Ê√ fl¡À¬ı˛ ‰¬À˘ÀÂ√, ˚± ˜±Ú≈À¯∏¬ı˛ ¬ı±d≈¬¸—àÔ±Ú ¬Û±ÀÍ¬¬ı˛ Œé¬ÀS ’¬ı˙… õ∂À˚˛±Ê√Úº

›Î¬±À˜¬ı˛ ˆ¬± ∏̄± ˛̊, ‘Ecology is the study of the structure and function of nature.’ ¬ı±d≈¬¸—àÔ±ÀÚ

Œ·±á¬œ (Community) › Ó¬±¬ı˛ ’ÕÊ√¬ı ¬Ûø¬ı˛À¬ı˙ ¤fl¡¸±ÀÔ ·ÀÎ¬ˇ ŒÓ¬±À˘ ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬La (Ecosystem)

¤¬ı— ¸˜d¬ ¬ı±d≈¬Ó¬La øÚÀ˚˛ ¤fl¡¸±ÀÔ ·ÀÎ¬ˇ ›ÀÍ¬ ¬Û‘øÔ¬ıœ¬ı˛ Ê√œ¬ı˜G¬˘ (Biosphere)º ø˙˘±˜G¬˘, ¬ı±˚˛≈˜G¬˘

› ¬ı±ø¬ı˛˜G¬À˘¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ Ê√œ¬ı˜G¬˘º ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß Œˆ¬ÃÀ·±ø˘fl¡ ¬Ûø¬ı˛À¬ıÀ˙ Ê√œ¬ı˜G¬À˘¬ı˛ ¬Ûø¬ı˛À¬ı˙

˝√√˚˛ øˆ¬iß Ò¬ı˛ÀÚ¬ı˛º ¸˜≈À^, Ú√œÀÓ¬, ˝√}√√À√ ¬ı± ¬Û≈fl≈¡À¬ı˛ Œ˚˜Ú ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Œˆ¬ÃÀ·±ø˘fl¡ ¬Ûø¬ı˛À¬ı˙ ’±ÀÂ√,

ŒÓ¬˜øÚ ’±¬ı±¬ı˛ ˜¬ı˛≈ ’=À˘, ·ˆ¬œ¬ı˛ ¬ıÚˆ”¬ø˜ÀÓ¬, Ó‘¬Ìˆ”¬ø˜ ’=À˘ ¬ı± ¬ı±˚˛≈˜G¬À˘ øˆ¬iß øˆ¬iß Ò¬ı˛ÀÚ¬ı˛

Œˆ¬ÃÀ·±ø˘fl¡ ¬Ûø¬ı˛À¬ı˙ ’±ÀÂ√º ¤˝◊√√ Œˆ¬ÃÀ·±ø˘fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬Û±Ô«fl¡… ¬[õ∂±fl‘¡øÓ¬fl¡ › ’õ∂±fl‘¡øÓ¬fl¡, ∆Ê√¬ı ›

’ÕÊ√¬ı] ø¬ıÀù´¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ¬ı˛ øˆ¬iß Ê√±ÀÓ¬¬ı˛ ·±Â√, ¬Û˙≈¬Û±ø‡ › ˜±Ú≈À¯∏¬ı˛ Êij ø√À˚˛ÀÂ√º ¤˝◊√√ ¬ı±d≈¬Ó¬La·≈ø˘¬ı̨
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ø¬ıÀ˙¯∏ ø¬ıÀ˙¯∏ ¬Ûø¬ı˛À¬ıÀ˙ ¬ı¸¬ı±¸fl¡±¬ı˛œ õ∂±ÌœÀ√¬ı˛ ‡±√…˙‘∫˘ øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛ ¤¬ı— ¸˜d¬ ¸Ê√œ¬ı › øÚÊ«√œ¬ı

Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛±-õ∂øÓ¬ø√flË¡˚˛± øˆ¬iß Ò¬ı˛ÀÚ¬ı˛º Ó¬±Â√±Î¬ˇ± õ∂±˚˛ ¸˜d¬ ¬ı±d≈¬Ó¬ÀLa ¤fl¡øÈ¬ øÚø«√©Ü

¬Û≈ø©Ü‰¬√flË¡ (Nutrient Cycle) › ˙øq¡õ∂¬ı±˝√√ (Energy flow) ¬ı˛À˚˛ÀÂ√º Î¬◊¬Ûø¬ı˛Î¬◊q¡ õ∂±˚˛ ¸˜d¬ ø¬ı¯∏˚˛·≈ø˘
¬ıÓ«¬˜±ÀÚ Ê√œ¬ı-ˆ”¬À·±˘ ¬Û±Í¬…¸”ø‰¬¬ı˛ ’z¬·«Ó¬º

Ê√œ¬ı˜G¬À˘¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· Ê√œ¬ı-˝◊√√ Ô±Àfl¡ ¸œø˜Ó¬ ¤fl¡øÈ¬ ’—À˙ ˚±¬ı˛ ¸œ˜± ˆ”¬¬Û‘á¬, ˆ”¬¬Û‘Àá¬¬ı˛ ·ˆ¬œÀ¬ı˛
fl¡À˚˛fl¡ ø˜È¬±¬ı˛ ¤¬ı— Ê√À˘¬ı˛ ·ˆ¬œÀ¬ı˛ õ∂±˚˛ 100 ø˜È¬±À¬ı˛¬ı˛ ˜ÀÒ…º ¤fl¡øÈ¬ ’±Ú≈˜±øÚfl¡ Ò±¬ı˛Ì± ’Ú≈¸±À¬ı˛
Ê√œ¬ı˜G¬À˘ õ∂±˚˛ ¬ı±À¬ı˛±˘Àé¬¬ı˛ Œ¬ıø˙ ¬Û˙≈ õ∂Ê√±øÓ¬ › ‰¬±¬ı˛ ˘Àé¬¬ı˛ Œ¬ıø˙ Î¬◊øæ√√ õ∂Ê√±øÓ¬ ’±ÀÂ√º ¤˝◊√√ ’¸—‡…
¬Û˙≈, ¬Û±ø‡ ·±Â√, ˜±Ú≈¯∏, Ê√œ¬ı±Ì≈ õ∂ˆ‘¬øÓ¬¬ı˛ ¤fl¡S ’¬ıàÔ±ÚÀfl¡ Ê√œ¬ı-∆¬ıø‰¬S… (Bio-diversity) ¬ıÀ˘º ¬ı±d≈¬Ó¬La
·Í¬ÀÚ ¤˝◊√√ Ê√œ¬ıÀ√¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º øfl¡z≈¬ õ∂Ò±ÚÓ¬ ˜±Ú≈À¯∏¬ı˛ ¸ˆ¬…Ó¬±¬ı˛ Î¬◊ißøÓ¬¬ı˛ ¸±ÀÔ Ê√Ú¸—‡…± ¬ı‘øX¬ı˛
¸±ÀÔ ¤¬ı— ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ’ø¬ıÀ¬ı‰¬Ú±õ∂¸”Ó¬ fl¡±ÀÊ√¬ı˛ Ù¬À˘ ¸•√xøÓ¬ ¬Ûø¬ı˛À¬ı˙ ”√ø¯∏Ó¬ › fl¡˘≈ø¯∏Ó¬ ˝√√À26√º
˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß fl¡±ÀÊ√¬ı˛ Ù¬À˘ ¸•√xøÓ¬ ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜… Ú©Ü ˝√√À26√ ¤¬ı— ∆Ê√¬ı-∆¬ıø‰¬ÀS…¬ı˛ é¬øÓ¬¬ı˛
’±˙efl¡± Œ√‡± ˚±À26√º ¤˝◊√√ ¸˜d¬ ¸±•√xøÓ¬fl¡ › ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛·≈ø˘ ¬ıÓ«¬˜±ÀÚ Ê√œ¬ı ˆ”¬À·±À˘¬ı˛ ¬Û±Í¬…
ø¬ı¯∏˚˛ ¬˝√√À˚˛ √“√±øÎ¬ˇÀ˚˛ÀÂ√º Ê√œÀ¬ı¬ı˛ ¬Ûø¬ı˛À¬ı˙ ¸—¬ı˛é¬ÀÌ¬ı˛ Œé¬ÀS ¤¬ı— ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Î¬◊»fl¡¯∏«Ó¬± ¬ı‘øX¬ı˛ Œé¬ÀS Ê√œ¬ı-
ˆ”¬À·±˘ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ¤¬ı— ’¬ı˙… ¬Û±Í¬… ø¬ı¯∏˚˛ ø˝√√À¸À¬ı Œ√‡± ø√À˚˛ÀÂ√º

Ê√œ¬ı ˆ”¬À·±À˘ ¸±˜ø¢∂fl¡ˆ¬±À¬ı Œ˚ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ fl¡Ô± ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˚˛ Ó¬±¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ ø¬ıøˆ¬iß
’ÕÊ√¬ı › ∆Ê√¬ı ¬Ûø¬ı˛À¬ı˙º õ∂±fl‘¡øÓ¬fl¡ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ’ÕÊ√¬ı ¬ı± õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙Àfl¡
øÓ¬ÚøÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬ fl¡¬ı˛± ˚±˚˛º ˚Ô± (A) fl¡øÍ¬Ú (B) Ó¬¬ı˛˘ (C) ·…±¸œ˚˛, ˚± õ∂Ò±ÚÓ¬ ø˙˘±˜G¬˘,
¬ı±ø¬ı˛˜G¬˘ › ¬ı±˚˛≈˜G¬˘Àfl¡ ø‰¬ø˝êÓ¬ fl¡À¬ı˛º ’¬ıàÔ±Ú·Ó¬ ˜±¬Ûfl¡±øÍ¬ÀÓ¬ ¤À√¬ı˛ ’±¬ı±¬ı˛ ¬Û±¬ı«Ó¬…-¬Ûø¬ı˛À¬ı˙,
˜±˘ˆ”¬ø˜-¬Ûø¬ı˛À¬ı˙, ˝√}√√√-¬Ûø¬ı˛À¬ı˙, ¸±˜≈ø^fl¡-¬Ûø¬ı˛À¬ı˙, ˜¬ı˛≈-¬Ûø¬ı˛À¬ı˙ õ∂ˆ‘¬øÓ¬ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º

∆Ê√¬ı ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ õ∂Ò±Ú ≈√øÈ¬ Î¬◊¬Û±√±Ú ˝√√˘ Î¬◊øæ√√ › õ∂±Ìœº Ó¬±˝◊√√ ¤˝◊√√ ¬Ûø¬ı˛À¬ı˙Àfl¡ (A) Î¬◊øæ√7¡¡¡ ¬Ûø¬ı˛À¬ı˙
› õ∂±ÌœÊ√ ¬Ûø¬ı˛À¬ı˙ñ¤˝◊√√ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º

¸˜d¬ Ê√œÀ¬ı¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ Î¬◊ißÓ¬ › ¸ˆ¬… Ê√œ¬ı ˝√√˘ ˜±Ú≈¯∏ ¤¬ı— Ó¬“√±À√¬ı˛ Œ¬ı“√À‰¬ Ô±fl¡±¬ı˛ Ê√Ú… ‰¬±¬ı˛¬Û±À˙
·ÀÎ¬ˇ ›ÀÍ¬ ¸±˜±øÊ√fl¡ › ’Ô«ÕÚøÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙º ˜±Ú≈¯∏ Ó¬±¬ı˛ ø˙é¬±, :±Úø¬ı:±Ú, ø˙ä, ¸±ø˝√√Ó¬…, ¸e·œÓ¬,
Œ¸Ãµ˚«À¬ı±Ò, ’±‰¬±¬ı˛¬ı…¬ıàÔ±, ’±˝◊√√Ú õ∂ˆ‘¬øÓ¬¬ı˛ øˆ¬øM√√ÀÓ¬ ·ÀÎ¬ˇ ŒÓ¬±À˘ ¤fl¡ :±Ú¬ı≈øX, ¬ı˛≈ø‰¬ › Œ‰¬Ó¬Ú±¬ı˛ Ê√·»,
˚± ¸±—¶‘®øÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

Ê√œ¬ı-ˆ”¬À·±˘ ¬Ûø¬ı˛À¬ı˙ ¬ı˘ÀÓ¬ Œ¬ı±Á¡±˚˛ Œ¸˝◊√√ ’¬ıàÔ±Àfl¡, ˚± Œfl¡±ÀÚ± Ê√œ¬ıÀfl¡, õ∂Ò±ÚÓ¬ ˜±Ú≈¯∏Àfl¡ Œ¬ı©ÜÚ
fl¡À¬ı˛ ’±ÀÂ√ ¤¬ı— ˚± Œfl¡±ÀÚ± øÚø«√©Ü ¬ı…øq¡ ¬ı± Œ·±á¬œ¬ı˛ fl¡±˚«fl¡˘±¬ÛÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¤˝◊√√ ’¬ıàÔ±·≈ø˘
˝√√˘ ˆ”¬õ∂fl‘¡øÓ¬, Ê√˘¬ı±˚˛≈, ˜±øÈ¬, Ê√˘, ’±À˘±, ¬Û±ø¬ı˛¬Û±øù´«fl¡ Î¬◊øæ√√, õ∂±Ìœ, Ê√œ¬ı±Ì≈ ˝◊√√Ó¬…±ø√º

Œˆ¬ÃÀ·±ø˘fl¡ ‘√ø©Üˆ¬øe·ÀÓ¬ ˆ¬±¬ı± ˝√√˚˛ Œ˚, ø¬ıøˆ¬iß Œˆ¬ÃøÓ¬fl¡, Ê√œ¬ıÊ√, ¸±—¶‘®øÓ¬fl¡ › ¸±˜±øÊ√fl¡-

¬ı˛±Ê√ÕÚøÓ¬fl¡ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛±˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ õ∂fl‘¡øÓ¬ ∆Ó¬ø¬ı˛ ˝√√˚˛º Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛

‚±Ó¬-õ∂øÓ¬‚±ÀÓ¬ ¤¬ı— ø√flË¡˚˛±õ∂øÓ¬ø√flË¡˚˛±˚˛ ‰¬±¬ı˛ Œ|øÌ¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º ˚Ô±ñ(A) Œˆ¬ÃøÓ¬fl¡ ¬ı± ’ÕÊ√¬ı
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¬Ûø¬ı˛À¬ı˙, (B) ∆Ê√¬ı ¬Ûø¬ı˛À¬ı˙, (C) ¸±—¶‘®øÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙, (D) ¸±˜±øÊ√fl¡-¬ı˛±Ê√ÕÚøÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙º ∆Ê√¬ı

¬Û√±ÀÔ«¬ı˛ ø¬ıøˆ¬iß ’—À˙¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛±-õ∂øÓ¬ø√flË¡˚˛± ¤¬ı— õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸±ÀÔ ’øˆ¬À˚±Ê√Ú fl¡¬ı˛±¬ı˛

˜±Ò…À˜ ¬Ûø¬ı˛À¬ıÀ˙ ¸˜Ó¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛º õ∂fl‘¡øÓ¬, Î¬◊øæ√√ › õ∂±Ìœ¬ı˛ ¸˜i§À˚˛ ·øÍ¬Ó¬ ˆ¬±¬ı˛¸±˜…˜”˘fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

¸≈ø¬ı˙±˘ Œˆ¬ÃÀ·±ø˘fl¡ ’=˘Àfl¡ ¬ı±À˚˛±˜ (Biome) ¬ıÀ˘º [Œ˚˜Ú, √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜, ¸±ˆ¬±Ú±

¬ı±À˚˛±˜ ˝◊√√Ó¬…±ø√]º ¬ı±À˚˛±˜·≈ø˘¬ı˛ ˜ÀÒ…fl¡±¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…·≈ø˘ ¬ıÓ«¬˜±ÀÚ Ê√œ¬ı-ˆ”¬À·±À˘¬ı˛ ·≈¬ı˛≈Q¬Û”Ì« ’—˙º

6.2 ¬ı±À˚˛±˜ (Biome)

ˆ”¬¬Û‘Àá¬ ø¬ıøˆ¬iß Î¬◊øæ√√·≈ø˘¬ı˛ Ê√œ¬ıÀÚ¬ı˛ ’±fl¡±À¬ı˛¬ı˛ øˆ¬øM√√ÀÓ¬ Ê√œ¬ı˜G¬˘Àfl¡ ø¬ıøˆ¬iß õ∂±fl‘¡øÓ¬fl¡ ¬ı±d≈¬Ó¬ÀLa

ø¬ıˆ¬q¡ fl¡¬ı˛± ˝√√˚˛º ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬La ¬ı± ¬ı±d≈¬¬ı˛œøÓ¬Àfl¡ Ó¬‡Ú˝◊√√ ¬ı±À˚˛±˜ Ú±À˜ ’øˆ¬ø˝√√Ó¬ fl¡¬ı˛± ˚±˚˛, ˚‡Ú ø¬ıÀ˙¯∏

øfl¡Â≈√ Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ Œ¸‡±Úfl¡±¬ı˛ ¸˜d¬ Ê√œ¬ıÊ√z≈¬, Î¬◊øæ√√ › ˜±Ú≈¯∏ ¤¬ı— Œ¸˝◊√√ ’=À˘¬ı˛

˜‘øM√√fl¡±Àfl¡ ¤fl¡ÀS ¬Û±Í¬ ¬ı± ’Ò…˚˛Ú fl¡¬ı˛± ˝√√˚˛º ’Ú…ˆ¬±À¬ı ¬ı˘ÀÓ¬ Œ·À˘ ¤fl¡øÈ¬ ¬ı±À˚˛±˜ ˝√√˘ ¬Û‘øÔ¬ıœ¬ı˛ Œ¸˝◊√√¸¬ı

’=À˘¬ı˛ ¸˜d¬ Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬ › ˜‘øM√√fl¡± Œ˚¸¬ı ’=À˘ ¬’øÒfl¡±—˙ ÊœÀ¬ı¬ı˛ Ú”…ÚÓ¬˜ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

¬ı˛À˚˛ÀÂ√ ¤¬ı— ¬ı±À˚˛±À˜¬ı˛ ¸˜d¬ ’=À˘ fl¡˜À¬ıø˙ õ∂±˚˛ ¤fl¡˝◊√√ ¬ı˛fl¡À˜¬ı˛ ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ± Œ√‡± ˚±˚˛º

¸±Ò±¬ı˛ÌÓ¬ ¤fl¡øÈ¬ ¸≈ø¬ı˙±˘ ’=˘ Ê≈√ÀÎ¬ˇ ¤fl¡ ¤fl¡øÈ¬ ¬ı±À˚˛±˜ ’¬ıàÔ±Ú fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û √flË¡±z¬œ˚˛ ¬ı‘ø©Ü

’¬ı˛Ì… ¬ı±À˚˛±˜, ∆Ó¬·± ¬ı±À˚˛±˜, ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ õ∂ˆ‘¬øÓ¬¬ı˛ Ú±˜ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

’ÀÚfl¡ ø¬ı:±Úœ ˜±øÈ¬Àfl¡ ¬ı±À˚˛±À˜¬ı˛ ’z¬ˆ≈«¬q¡ fl¡¬ı˛ÀÓ¬ ‰¬±Ú Ú±, fl¡±¬ı˛Ì ˜±øÈ¬¬ı˛ ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ˝√√±¬ı˛ ¬ı± ˜±S±

Î¬◊øæ√√ › Ê√œ¬ıÊ√z≈¬¬ı˛ Œ‰¬À˚˛ ’ÀÚfl¡ Òœ¬ı˛º ’±¬ı±¬ı˛ ’ÀÚfl¡ ø¬ı:±ÚœÀ√¬ı˛ ˜ÀÓ¬ Œfl¡¬ı˘˜±S àÔ˘ñÎ¬◊øæ√√ ›

Ê√œ¬ıÊ√z≈¬Àfl¡ ¬ı±À˚˛±À˜¬ı˛ ’z¬ˆ≈«¬q¡ fl¡¬ı˛± ‰¬À˘, fl¡±¬ı˛Ì ¸±˜≈ø^fl¡ ¬ı±˚˛±À˜¬ı˛ ¸œ˜± øÚÒ«±¬ı˛Ì fl¡¬ı˛± ‡≈¬ı˝◊√√

’¸≈ø¬ıÒ±Ê√Úfl¡º ˚ø√› ¬ı±À˚˛±À˜¬ı˛ ˜ÀÒ… Î¬◊øæ√√ › Ê√œ¬ıÊ√z≈¬ Î¬◊ˆ¬À˚˛˝◊√√ Ô±Àfl¡, ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¸¬ı≈Ê√ Î¬◊øæ√√

’øÒfl¡Ó¬¬ı˛ ·≈¬ı˛≈Q¬Û”Ì«, fl¡±¬ı˛Ì ¸¬ı≈Ê√ Î¬◊øæ√À√¬ı˛ Ê√œ¬ıˆ¬¬ı˛ (Biomass) Ê√œ¬ıÊ√z≈¬¬ı˛ Œ‰¬À˚˛ ’ÀÚfl¡ Œ¬ıø˙º

’±˝◊√√. øÊ√. ø¸˜Ú¸ƒ-¤¬ı˛ (1982) ˜ÀÓ¬, ¸¬ıÀ‰¬À˚˛ ø¬ıd‘¬Ó¬ ¬ı±d≈¬Ó¬±øLafl¡ ¤fl¡fl¡øÈ¬ ¬ı±À˚˛±˜ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

˚ø√› ¤fl¡øÈ¬ ¬ı±À˚˛±˜Àfl¡ ¤¬ı˛ ’z¬·«Ó¬ Î¬◊øæ√√ › Ê√œ¬ıÀ·±á¬œ¬ı˛ øˆ¬øM√√ÀÓ¬ ¬Û±Í¬ fl¡¬ı˛± ˝√√˚˛, øfl¡z≈¬ ¤øÈ¬Àfl¡ ˜‘øM√√fl¡±

› Ê√˘¬ı±˚˛≈¬ı˛ ¤fl¡øÈ¬ øÚø«√©Ü ¬ıKI◊Ú·Ó¬ Ò¬ı˛ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬› ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˚˛º Ù¬À˘ ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±À˚˛±˜·≈ø˘

¸≈ø¬ı˙±˘ ’=˘¬ı…±¬Ûœ Œ√‡± ˚±˚˛  , Œ˚˜Ú, ¤fl¡øÈ¬ ¸•Û”Ì« ˜¬ı˛≈ˆ”¬ø˜, ¬ıÚˆ”¬ø˜, Ó‘¬Ìˆ”¬ø˜ ˝◊√√Ó¬…±ø√º

Î¬◊øæ√√-ˆ”¬À·±˘ø¬ıÀ√¬ı˛± ¬ı±À˚˛±À˜¬ı˛ ’z¬·«Ó¬ ¸¬ı≈Ê√ Î¬◊øæ√À√¬ı˛ ø¬ıøˆ¬iß Ê√œ¬ıÚ ¸•Ûøfl«¡Ó¬ ∆¬ıø˙©Ü…·≈ø˘ ¬ı…±‡…±

fl¡À¬ı˛º Ê√œ¬ıÀÚ¬ı˛ ø¬ıøˆ¬iß ¬ı˛”¬Û ¬ı± ’±fl¡±¬ı˛ ˝√√˘ õ∂Ò±ÚÓ¬ ¬ıÀÎ¬ˇ± ·±Â√, ŒÁ¡±¬Û, ø˘˚˛±Ú±, Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ ˝◊√√Ó¬…±ø√,

øfl¡z≈¬ Ê√œ¬ıÀÚ¬ı˛ ’Ú…±Ú… ¬ı˛”¬Û·≈ø˘¬ı˛ øÚø«√©Ü ¬ı±À˚˛±À˜¬ı˛ Œé¬ÀS ·≈¬ı˛≈Q¬Û”Ì« [¤. ¤Ú. à√∏C˘±¬ı˛ › ¤. ¤˝◊√√‰¬ à√∏C˘±¬ı˛

1976]º



167

˚±˝◊√√ Œ˝√√±fl¡, ¬ı±À˚˛±˜ ˝√√˘ õ∂fl‘¡Ó¬¬ÛÀé¬ ¤fl¡øÈ¬ ¸≈ø¬ı˙±˘ õ∂±fl‘¡øÓ¬fl¡ ¬ı±d≈¬Ó¬La, ˚±¬ı˛ ˜ÀÒ… ’±˜¬ı˛± Î¬◊øæ√√

› Ê√œ¬ıÊ√z≈¬ Œ·±á¬œ·≈ø˘¬ı˛ ¸˜±À¬ı˙ (assemblage) ¸•ÛÀfl«¡ ¬Û±Í¬ ¬ı± ø¬ıÀù≠¯∏Ì fl¡À¬ı˛ Ô±øfl¡º

6.3.1 √flË¡±z¬œ˚˛ ¬ı±À˚˛±˜ (Tropical Biome)

¤˝◊√√ ’—˙øÈ¬ÀÓ¬ ’±˜¬ı˛± õ∂ÔÀ˜ √flË¡±z¬œ˚˛ ¬ı±À˚˛±˜ ¸•ÛÀfl«¡ ¸±Ò±¬ı˛Ìˆ¬±À¬ı øfl¡Â≈√È¬± ’±À˘±‰¬Ú± fl¡¬ı˛±¬ı˛ ¬Û¬ı˛

√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜ ¤¬ı— √√flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜ ¬ı± ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ ¸•ÛÀfl«¡ ø¬ıd¬±ø¬ı˛Ó¬ ’±À˘±‰¬Ú±

fl¡¬ı˛À¬ı±º

√flË¡±z¬œ˚˛ ¬ı±À˚˛±˜ ¬ı˘ÀÓ¬ øÚ¬ı˛é¬œ˚˛ ’=˘ ŒÔÀfl¡ √flË¡±z¬œ˚˛ ’=À˘ ’¬ıøàÔÓ¬ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√, ¬Û˙≈¬Û±ø‡

› ˜±Ú≈¯∏Àfl¡ Œ¬ı±Á¡±˚˛º √flË¡±z¬œ˚˛ ¬ı±À˚˛±˜ øÓ¬ÚøÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±ñ

(1) √flË¡±z¬œ˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜ñ¤˝◊√√ ¬ı±À˚˛±˜ ’±¬ı±¬ı˛ Â√˚˛øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô± (A) ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü

’¬ı˛Ì… ¬ı±À˚˛±˜, (B) õ∂±fl¡-ø‰¬¬ı˛˝√√ø¬ı˛» ’¬ı˛Ì… ¬ı±À˚˛±˜, (C) ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… ¬ı±À˚˛±˜, (D) õ∂±˚˛ ¬ÛÌ«À˜±‰¬œ

’¬ı˛Ì… ¬ı±À˚˛±˜, (E) ¬Û±¬ı«Ó¬… ’¬ı˛Ì… ¬ı±À˚˛±˜, (F) Ê√˘±ˆ”¬ø˜ ’¬ı˛Ì… ¬ı±À˚˛±˜º

(2) ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ñ¤˝◊√√ ¬ı±À˚˛±˜ ’±¬ı±¬ı˛ ≈√øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±ñ(A) ¸±ˆ¬±Ú± ’¬ı˛Ì… ¬ı±À˚˛±˜

› (B) ¸±ˆ¬±Ú± Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜º

(3) ˜¬ı˛≈ ¬ı±À˚˛±˜ñ¤˝◊√√ ¬ı±À˚˛±˜ ≈√˝◊√√ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±ñ(A) ˙≈©® ˜¬ı˛≈ ¬ı±À˚˛±˜ › (B) ’Ò«˙≈©®

¬ı±À˚˛±˜º

¸±Ò±¬ı˛ÌÓ¬ √flË¡±z¬œ˚˛ ’=˘ ¬ı˘ÀÓ¬ fl¡fl«¡È¬√flË¡±øz¬ [23
1
2
°

 Î¬◊–] › ˜fl¡¬ı˛√flË¡±øz¬ [23
1
2
°

√–] ’é¬À¬ı˛‡±¬ı˛

˜ÀÒ… ’¬ıøàÔÓ¬ ’=˘Àfl¡ Œ¬ı±Á¡±À˘ › ø¬ıøˆ¬iß Ê√œ¬ıÀ·±á¬œ ¸•ÛÀfl«¡ ’±À˘±‰¬Ú±¬ı˛ Ê√Ú… ¤˝◊√√ ¸˜œfl¡¬ı˛Ì ‡≈¬ı

˚≈øq¡˚≈q¡ Ú˚˛ fl¡±¬ı˛Ì √flË¡±z¬œ˚˛ ¬Ûø¬ı˛À¬ı˙ ≈√˝◊√√ √flË¡±z¬œ˚˛ Œ¬ı˛‡±¬ı˛ Î¬◊ˆ¬˚˛ ø√Àfl¡› fl¡˜À¬ıø˙ ¬Û±›˚˛± ˚±˚˛º Ù¬À˘

√flË¡±z¬œ˚˛ ¬ı±À˚˛±˜ ¬ı˘ÀÓ¬ √flË¡±z¬œ˚˛ › Î¬◊¬Û√flË¡±z¬œ˚˛ñ≈√˝◊√√ ’=˘Àfl¡˝◊√√ Œ¬ı±Á¡±˚˛, ˚± 30°-35° Î¬◊M√√¬ı˛ › √øé¬Ì

’é¬±—À˙¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬º Furely › Newey -¤¬ı˛ (1983) ˜ÀÓ¬, √flË¡±z¬œ˚˛ ¬ı±À˚˛±À˜¬ı˛ ’±é¬ø¬ı˛fl¡ ’Ô«

˝√√˘ ≈√˝◊√√ √flË¡±z¬œ˚˛ Œ¬ı˛‡±¬ı˛ ˜ÀÒ… ø¬ıøˆ¬iß ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûøfl«¡Ó¬ Ê√œ¬ıÀ·±á¬œ¬ı˛ ¤fl¡S ’¬ıàÔ±Úº ¬Û¬ı˛¬ıÓ«¬œ

’—˙øÈ¬ÀÓ¬ ë√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ¬’¬ı˛Ì… ¬ı±À˚˛±˜í ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À¬ıº

6.3.1.1 √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜ (Tropical Evergreen Rain-Forest

Biome)

ë√flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜í õ∂fl‘¡Ó¬¬ÛÀé¬ √flË¡±z¬œ˚˛ ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ¤fl¡øÈ¬ ’Ú…Ó¬˜ Œ|øÌº

√flË¡±z¬œ˚˛ ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ’¬ı˛Ì…·≈ø˘¬ı˛ õ∂fl‘¡øÓ¬ › ∆¬ıø˙©Ü… õ∂Ò±ÚÓ¬ õ∂±5 Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì › ¬ıKI◊ÀÚ¬ı˛ ¡Z±¬ı˛±

øÚ˚˛øLaÓ¬ ˝√√˚˛º Œ˚À˝√√Ó≈¬ √flË¡±z¬œ˚˛ ’=À˘ õ∂±5 Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì ¤¬ı— ¤¬ı˛ àÔ±Ú·Ó¬ › ¸˜˚˛·Ó¬ ¬ıKI◊ÀÚ¬ı˛

¬Û±Ô«Àfl¡…¬ı˛ õ∂¸¬ı˛ (range) ’ÀÚfl¡ Œ¬ıø˙, Ó¬±˝◊√√ ¤˝◊√√ ’=À˘ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ ¬ı…±¬Ûfl¡ ¬Û±Ô«fl¡… ‚È¬ÀÓ¬
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Œ√‡± ˚±˚˛º Ù¬À˘ √flË¡±z¬œ˚˛ ’=À˘ Œ√‡± ˚±˚˛ ø‰¬¬ı˛¸¬ı≈Ê√ õ∂±˚˛ ø‰¬¬ı˛¸¬ı≈Ê√, ¬ÛÌ«À˜±‰¬œ ’Ô¬ı± ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬

Ê√±Ó¬œ˚˛ Î¬◊øæ√√º øfl¡z≈¬ √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜ ’±À˘±‰¬Ú± fl¡¬ı˛ÀÓ¬ ø·À˚˛ ’±˜¬ı˛± ø‰¬¬ı˛¸¬ı≈Ê√ ’¬ı˛ÀÌ…¬ı˛

∆¬ıø˙©Ü…·≈ø˘ ¬ı…±‡…± fl¡¬ı˛¬ıº

¤˝◊√√ ’¬ı˛ÀÌ…¬ı˛ ˜±øÈ¬ÀÓ¬ ¸±¬ı˛±¬ıÂ√¬ı˛ Ê√˘ ¬ı± ¬ı˛¸ Ô±Àfl¡ ¬ıÀ˘ ·±ÀÂ√¬ı˛ ¸¬ı ¬Û±Ó¬± ¤fl¡¸Àe· Á¡À¬ı˛ ˚±˚˛

Ú±, Ó¬±˝◊√√ ¤Àfl¡ ø‰¬¬ı˛˝√√ø¬ı˛» ’¬ı˛Ì… ¬ıÀ˘, ’±¬ı±¬ı˛ ’¬ı˛Ì… ¸‘ø©ÜÀÓ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ˆ”¬ø˜fl¡± ‡≈¬ı Œ¬ıø˙ Ô±Àfl¡ ¬ıÀ˘

¤Àfl¡ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ıÀ˘º √flË¡±z¬œ˚˛ ø‰¬¬ı˛¸¬ı≈Ê√ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜ ·±Â√¬Û±˘± › ¬Û˙≈À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛

Ê√Ú… ¸¬ıÀ‰¬À˚˛ ’Ú≈fl”¡˘ ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ± Ô±Àfl¡, fl¡±¬ı˛Ì ¤‡±ÀÚ ¸±¬ı˛±¬ıÂ√¬ı˛ Œ¬ıø˙ ¬ı‘ø©Ü¬Û±Ó¬ › Ó¬±¬Û˜±S±

Œ√‡± ˚±˚˛, ˚± ·±ÀÂ√¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ › ’ø¬ı¬ı˛±˜ ¬ı‘øXÀfl¡ øÚø(Ó¬ fl¡À¬ı˛º

’¬ıàÔ±Ú ñ ¸±Ò±¬ı˛ÌÓ¬ ¤˝◊√√ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜ Î¬◊ˆ¬˚˛ Œ·±˘±ÀÒ«¬ı˛ 10° Î¬◊M√√¬ı˛ › 10° √øé¬Ì

’é¬±—À˙¬ı˛ ˜ÀÒ… õ∂Ò±ÚÓ¬ √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ’±˜±Ê√Ú ’¬ı¬ı±ø˝√√fl¡±, ˜Ò…

’±øÙË¬fl¡±¬ı˛ fl¡Àe·± ’¬ı¬ı±ø˝√√fl¡±, ˝◊√√Àµ±˜±˘À˚˛ø˙˚˛±Ú ’=À˘¬ı˛ √øé¬Ì ˆ¬±¬ı˛Ó¬,

¸≈˜±S±, Ê√±ˆ¬±, ¿˘efl¡±, Œ¬ı±øÚ«›, ˜±˘À˚˛ø˙˚˛± › ø·øÚÀÓ¬ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙

ø¬ıfl¡±˙ ˘±ˆ¬ fl¡À¬ı˛º ¤˜Úøfl¡ øÚ¬ı˛é¬œ˚˛ ’=˘ ŒÔÀfl¡ ¬ı˝≈√√”√À¬ı˛ › ¤˝◊√√ ¬ı±À˚˛±˜

Œ√‡± ˚±˚˛º Œ˚˜Ú, Œ˜ø'√Àfl¡±¬ı˛ Œˆ¬¬ı˛±√flË≈¡¸ (19° Î¬◊.] ¬Û˚«z¬ ¤¬ı— √øé¬Ì

’±À˜ø¬ı˛fl¡±¬ı˛ 30° √øé¬Ì ’é¬±—˙ ¬Û˚«z¬ ¤˝◊√√ ¬ı±À˚˛±˜ ø¬ıd‘¬Ó¬º

ø‰¬S 1 – √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ¬ıKI◊Ú
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Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…ñ√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… Ê√˘¬ı±˚˛≈¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü… ˝√√˘ ¤˝◊√√ Œ˚, ¤ÀÓ¬ Œfl¡±ÀÚ±

∆¬ıø‰¬S… ŒÚ˝◊√√º ¤‡±Úfl¡±¬ı˛ õ∂øÓ¬ø√Úfl¡±¬ı˛ ’±¬ı˝√√±›˚˛± õ∂±˚˛ ¤fl¡˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º

¸±¬ı˛±ø√Ú Ó¬±¬Û ‡≈¬ı Œ¬ıø˙ Ô±Àfl¡ ¤¬ı— ø¬ıfl¡±À˘ Á¡Î¬ˇ › ¬ı<¸˝√√ ¬ı‘ø©Ü¬Û±Ó¬ ˝√√˚˛º

¤˝◊√√ ’=À˘ ¸”˚«¬ı˛øù¨ ¸±¬ı˛±¬ıÂ√¬ı˛ ˘•§ˆ¬±À¬ı ¬ÛÀÎ¬ˇ ¤¬ı— ø√Ú › ¬ı˛±øS õ∂±˚˛ ¸˜±Ú

˝√√˚˛º ¤‡±ÀÚ Œfl¡±ÀÚ± Ÿ¬Ó≈¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ŒÚ˝◊√√, ¤‡±Úfl¡±¬ı˛ ¤fl¡˜±S Ÿ¬Ó≈¬ ˝√√˘ ’±^«

¢∂œÉ Ÿ¬Ó≈¬º

¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ’øÒfl¡±—˙ ’=À˘¬ı˛ ¬ı±ø¯∏«fl¡ ¬ı‘ø©Ü¬Û±Ó¬ 2000 ø˜– ø˜– ¬ı± Ó¬±¬ı˛ Œ¬ıø˙º ¬ıÂ√À¬ı˛¬ı˛ 2/

3 ˜±¸ Â√±Î¬ˇ± õ∂±˚˛ õ∂øÓ¬ ˜±À¸ fl¡˜¬ÛÀé¬ 200 Œ¸ø˜. ¬ı‘ø©Ü ˝√√˚˛º øÚ¬ı˛é¬À¬ı˛‡± ŒÔÀfl¡ ”√¬ı˛Q ’Ú≈¸±À¬ı˛ fl¡À˚˛fl¡øÈ¬

˜±À¸ ˙≈©®Ó¬± Œ¬ıÀÎ¬ˇ ˚±˚˛º ¤‡±ÀÚ ¸±¬ı˛±¬ıÂ√¬ı˛ Ó¬±¬Û˜±S± ‡≈¬ı Œ¬ıø˙ Ô±Àfl¡º ¬ı±ø¯∏«fl¡ ·Î¬ˇ Ó¬±¬Û˜±S± 20° Œ¸.-

¤¬ı˛ Œ¬ıø˙ ˝√√À˘› ¸¬ı«±øÒfl¡ Ó¬±¬Û˜±S± õ∂±˚˛ 30° Œ¸– ¬Û˚«z¬ ˝√√À˚˛ Ô±Àfl¡º ¸”˚« ¸±¬ı˛±¬ıÂ√¬ı˛ ˜±Ô±¬ı˛ ›¬Û¬ı˛

øfl¡¬ı˛Ì Œ√˚˛ ¬ıÀ˘ ø√Ú › ¬ı˛±øS¬ı˛ ˜ÀÒ… ∆À√‚«…¬ı˛ ¬Û±Ô«fl¡… fl¡˜º ¤‡±Úfl¡±¬ı˛ Î¬◊¯∏ÆÓ¬±¬ı˛ ¬ı±ø¯∏«fl¡ õ∂¸¬ı˛ ˜±S 1°

Œ¸– ¬ı± Ó¬±¬ı˛ fl¡˜º Ó¬À¬ı Î¬◊¯∏ÆÓ¬±¬ı˛ ∆√øÚfl¡ õ∂¸¬ı˛ ˝√√˚˛ 5° ŒÔÀfl¡ 10° Œ¸ .º õ∂±˚˛ õ∂øÓ¬ø√Ú ø¬ıfl¡±˘ 2È¬±

ŒÔÀfl¡  4È¬±¬ı˛ ˜ÀÒ… øfl¡Î¬◊˜≈À˘±øÚ•§±¸ Œ˜‚ ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ı‘ø©Ü ˝√√˚˛º ’±À¬Ûøé¬fl¡ ’±^«Ó¬± ¸±Ò±¬ı˛ÌÓ¬

80%-¤¬ı˛ Œ¬ıø˙ ˝√√˚˛º

√œ‚«Ó¬˜ ·±Â√·≈ø˘¬ı˛ ‰¬“√±À√±˚˛±¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ ¸¬ı«±øÒfl¡ ¸”À˚«±À˘±fl¡ ¬ÛøÓ¬Ó¬ ˝√√˚˛ ¤¬ı— ¤˝◊√√ ¬Ûø¬ı˛˜±Ì ÚœÀ‰¬¬ı˛

ø√Àfl¡ fl¡À˜ ˚±˚˛ ¤¬ı— Ó¬˘À√À˙ ¸¬ıÀ‰¬À˚˛ fl¡˜ ’±À˘± ¬ÛøÓ¬Ó¬ ˝√√˚˛ › ’&Òfl¡±¬ı˛±26√ißÓ¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛º Ù¬À˘

ø¬ıøˆ¬iß Î¬◊øæ√À√¬ı˛ ˜ÀÒ… ¸”˚«±À˘±fl¡ ¬Û±¬ı±¬ı˛ Ê√Ú… õ∂øÓ¬À˚±ø·Ó¬± ˙≈¬ı˛≈ ˝√√˚˛º ¸À¬ı«±2‰¬ ‰¬“√±À√±˚˛±øÈ¬ › ˘Ó¬± ø√À˚˛

’±¬ı‘Ó¬ Ô±Àfl¡ ¤¬ı— Ù¬À˘ ›˝◊√√ ‰¬“√±À√±˚˛±¬ı˛ ¬Û±Ó¬±·≈ø˘ Œ¸‡±ÀÚ Œ¬ÛÃ“√Â√±À˘ Œ˚øÈ¬ ¸”˚«±À˘±Àfl¡¬ı˛ Œfl¡¬ı˘˜±S 25%

¢∂˝√√Ì fl¡À¬ı˛, ’±¬ı˛ ‰¬“√±À√±˚˛±¬ı˛ ÚœÀ‰¬¬ı˛ ’—˙øÈ¬ Œ˚øÈ¬ ¸”˚«±À˘±Àfl¡¬ı˛ ˜±S 3% ¢∂˝√√Ì fl¡À¬ı˛º

¤˜Úøfl¡ ¬ı±˚˛≈¬ı˛ ·øÓ¬ › Î¬◊2‰¬Ó¬˜ ‰¬“√±À√±˚˛± ŒÔÀfl¡ ÚœÀ‰¬¬ı˛ ø√Àfl¡ fl¡À˜ ˚±˚˛, øfl¡z≈¬ ¬ı±˚˛≈¬ı˛ ’±^«Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì

Î¬◊2‰¬Ó¬˜ ‰¬“√±À√±˚˛± ŒÔÀfl¡ ÚœÀ‰¬¬ı˛ ø√Àfl¡ ¬ı±ÀÎ¬ˇ, fl¡±¬ı˛Ì ¬ı±©Ûœˆ¬¬ıÚ √flË¡˜˙ ÚœÀ‰¬¬ı˛ ø√Àfl¡ fl¡˜ÀÓ¬ Ô±Àfl¡º

¸”˚«±À˘±Àfl¡¬ı˛ ’ˆ¬±À¬ı ¬ıÀÚ¬ı˛ Ó¬˘À√À˙¬ı˛ fl¡±ÀÂ√ ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±√·˜ › ‰¬±¬ı˛±·±ÀÂ√¬ı˛ ¬ı‘øX ‡≈¬ı˝◊√√

Òœ¬ı˛·øÓ¬ÀÓ¬ ˝√√˚˛ ¤¬ı— ·±ÀÂ√ ¬Û±Ó¬± › Ù≈¬˘ ‡≈¬ı˝◊√√ fl¡˜ ¬Û±›˚˛± ˚±˚˛º Î¬◊2‰¬Ó¬˜ ‰¬“√±À√±˚˛± ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛

ŒÙ¬“√±È¬±·≈ø˘Àfl¡ ¬ı±Ò± Œ√˚˛ ¤¬ı— ›˝◊√√ Ê√˘ ·±Â√ Œ¬ıÀ˚˛ ˜±øÈ¬ÀÓ¬ ŒÚÀ˜ ’±À¸º Ó¬À¬ı Î¬◊2‰¬Ó¬˜ ¬d¬À¬ı˛ ¬ÛøÓ¬Ó¬

Œ˜±È¬ Ê√À˘¬ı˛ ˜±S± 

1
3

 ˆ¬±· ˜±øÈ¬ÀÓ¬ Ú±À˜, ¬ı±øfl¡ ’—˙ ¬ÛÀÔ˝◊√√ ¬ı±©Ûœˆ”¬Ó¬ ˝√√˚˛º ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ·±Â√·≈ø˘

¸±Ò±¬ı˛Ìˆ¬±À¬ı øÚ¬ı˛é¬œ˚˛ Ê√˘¬ı±˚˛≈ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√À˘› ¤˜Úøfl¡ ¬ıÀÚ¬ı˛ Î¬◊~•§ d¬¬ı˛·≈ø˘¬ı˛ ˜ÀÒ… ¸”Ñ

Ê√˘¬ı±˚˛≈·Ó¬ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º

Î¬◊øæ√√ ¬õ∂Ê√±øÓ¬¬ı˛ ·Í¬Ú ñ √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ¸—‡…fl¡ õ∂Ê√±øÓ¬¬ı˛

·±Â√ Œ√‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ˚ø√› ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ¸¬ı«S Î¬◊øæ√À√¬ı˛ ·Í¬Ú › ∆¬ıø˙À©Ü…¬ı˛ ˜ÀÒ… ø˜˘ ¬ı± ¸e·øÓ¬

˘é¬ fl¡¬ı˛± ˚±˚˛, øfl¡z≈¬ ¤‡±ÀÚ Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ ·Í¬ÀÚ¬ı˛ Œé¬ÀS Œ¬ı˙ ∆¬ıø‰¬S…› ¬ı˛À˚˛ÀÂ√º ¬ı±À˚˛±˜øÈ¬¬ı˛ ø¬ıøˆ¬iß
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’—À˙ ’¸—‡… õ∂Ê√±øÓ¬¬ı˛ ·±Â√ ¬ı˛À˚˛ÀÂ√º Œ˚˜Ú, ¬Ûø(˜ ’±øÙË¬fl¡±¬ı˛ fl¡Àe·± Î¬◊¬ÛÓ¬…fl¡±˚˛ õ∂±˚˛ 600/7000

õ∂Ê√±øÓ¬¬ı˛ ¸¬Û≈©Ûfl¡ (flowering) ·±Â√ Œ√‡± ˚±˚˛º ˜±˘À˚˛ø˙˚˛±, ¬ıË±øÊ√˘ › ¬Û±Ú±˜± ‡±˘ ’=À˘ ˚Ô±√flË¡À˜

20,000, 40,000 › 2000 õ∂Ê√±øÓ¬¬ı˛ ¸¬Û≈©Ûfl¡ ·±Â√ ¬Û±›˚˛± ˚±˚˛º

ÚœÀ‰¬¬ı˛ Â√fl¡øÈ¬¬ı˛ ¸±˝√√±À˚… √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ∆¬ıø‰¬S… ¸•ÛÀfl«¡ Ò±¬ı˛Ì± fl¡¬ı˛± ˚±˚˛º

√flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì…

’¬ı˛Ì… Ó‘¬ÌÊ√±Ó¬œ˚˛ ˘Ó¬± ¬Û¬ı˛±|˚˛œ ù´±¸À¬ı˛±Òfl¡±¬ı˛œ Â√S±fl¡Ê√±Ó¬œ˚˛ ¬Û¬ı˛Ê√œ¬ıœ

¬ı‘é¬ ·±Â√ ·±Â√ ·±Â√ ¬ı± ¤ø¬ÛÙ¬±˝◊√√È¬ ·±Â√ ·±Â√ ·±Â√

·±Â√·≈ø˘¬ı˛ ¸—øé¬5 ø¬ı¬ı¬ı˛Ì ÚœÀ‰¬ Œ√›˚˛± ˝√√˘ñ

(1) ’¬ı˛Ì… ¬ı‘é¬ñ ¤˝◊√√ ˘•§± ·±Â√·≈ø˘ ˝√√˘ √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ õ∂Ò±Ú ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√º ¤˝◊√√ ’=À˘

¤Ó¬ Œ¬ıø˙ ¬ı˛fl¡À˜¬ı˛ ¬ıÀÎ¬ˇ± ·±Â√ Œ√‡± ˚±˚˛ ¤¬ı— ¤À√¬ı˛ ∆¬ıø˙©Ü… ¤Ó¬ Œ¬ıø˙ Œ˚,

øÚ¬ı˛é¬œ˚˛ ’=À˘¬ı˛ õ∂øÓ¬ Œ˝√√"√√¬ı˛ Ê√ø˜ÀÓ¬ õ∂±˚˛ 40 ŒÔÀfl¡ 100 õ∂Ê√±øÓ¬¬ı˛ ·±Â√ Œ√‡±

˚±˚˛ ¤¬ı— Œ˜±È¬ ·±ÀÂ√¬ı˛ õ∂±˚˛ 70% ˝√√˘ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛º Œ¬ı˛±Ê√Î¬◊Î¬, ’±˚˛¬ı˛ÚÎ¬◊Î¬,

Œfl¡±Àfl¡±, ø¸Àefl¡±Ú±, ’±¬ı˘≈¸, ¬ı˛¬ı±¬ı˛, Œ˜˝√√ø·øÚ õ∂ˆ‘¬øÓ¬ ˝√√˘ ’Ú…Ó¬˜ fl¡À˚˛fl¡øÈ¬ ·±Â√º

¤À√¬ı˛ fl¡±Í¬ ‡≈¬ı ˙q¡ ˝√√˚˛º

(2) Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ñ¤˝◊√√ ·±Â√·≈ø˘¬ı˛ d¬¬ı˛ ‡≈¬ı ‚Ú Ú˚˛ ¤¬ı— ¸”˚«±À˘±fl¡ ¤˝◊√√ d¬À¬ı˛¬ı˛ ˜Ò… ø√À˚˛ õ∂À¬ı˙

fl¡À¬ı˛º ¸±Ò±¬ı˛ÌÓ¬ ¸¬ı≈Ê√ ¬ı±√±ø˜ ¬ı˛À„√√¬ı˛ ·±Â√·≈ø˘ Œfl¡±ÀÚ± øÚˆ«¬¬ı˛Ó¬± Â√±Î¬ˇ±˝◊√√ ¬ı“√±À‰¬º

˙≈©® ¬Û±˝√√±øÎ¬ˇ ’=À˘ Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√·≈ø˘ ˘•§± ˝√√À˘› Ê√˘±ˆ”¬ø˜ › ’±^« ’=À˘

¤·≈ø˘ Ê√˘Ê√ › Ù¬±Ú« Ê√±Ó¬œ˚˛º Î¬◊ij≈q¡ ˆ”¬ˆ¬±À· ’Ô¬ı± Ú√œ¬ı˛ ¬ı≈Àfl¡ ¬ı± Ó¬œÀ¬ı˛ ¤¬ı—

Œ˚‡±ÀÚ ¸”˚«±À˘±fl¡ õ∂À¬ı˙ fl¡À¬ı˛, Œ¸‡±ÀÚ Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ Œ¬ıø˙ Ê√ij±˚˛º Œ¬ıø˙

Ï¬±˘˚≈q¡ ’=À˘› ¤˝◊√√ ·±Â√ Œ√‡± ˚±˚˛º ¤˝◊√√ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ¸¬ı˛≈,

¬Û±Ó¬˘± › ø¬ıøˆ¬iß ’±fl‘¡øÓ¬¬ı˛ ˝√√˚˛º

(3) ˘Ó¬±·±Â√ñ ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ø¡ZÓ¬œ˚˛ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊øæ√√ ˝√√À˘± ˘Ó¬±·±Â√º ¤¬ı˛± ¬Û¬ı˛øÚˆ«¬¬ı˛ ¤¬ı— Vine

Œ|øÌ¬ı˛º ¤·≈ø˘ ¸”Ñ ¸≈ÀÓ¬± Ê√±Ó¬œ˚˛ ˘Ó¬± ŒÔÀfl¡ ˙≈¬ı˛≈ fl¡À¬ı˛ Œ˜±È¬± › ˘•§± Ó¬±À¬ı˛¬ı˛

˜ÀÓ¬± Œ√‡ÀÓ¬ ˝√√˚˛º ’±À˘±¬ı˛ Œ‡“√±ÀÊ√ ˘Ó¬±·≈ø˘ ø¬ıøˆ¬iß ·±Â√ Œ¬ıÀ˚˛ ‰¬“√±À√±˚˛±¬ı˛ ¸À¬ı«±2‰¬

’—À˙ Œ¬ÛÃ“√ÀÂ√ ˚±˚˛º ø¬ıøˆ¬iß ·±ÀÂ√¬ı˛ Î¬±˘¬Û±˘± › ¬Û±Ó¬±·≈ø˘Àfl¡ ˘Ó¬±·≈ø˘ ¤˜Úˆ¬±À¬ı

Ê√øÎ¬ˇÀ˚˛ ŒÙ¬À˘ Œ˚, ¤¬ı˛ ˜Ò… ø√À˚˛ ‰¬˘±ÀÙ¬¬ı˛±¬ı˛ ¬ı˛±d¬± ¬ı± ’±À˘± ŒÏ¬±fl¡±¬ı˛ Œfl¡±ÀÚ±

¸≈À˚±· Ô±Àfl¡ Ú±º ¬Û‘øÔ¬ıœ¬ı˛ ¸˜d¬ ˘Ó¬±Ê√±Ó¬œ˚˛ ·±ÀÂ√¬ı˛ õ∂±˚˛ 90% ¤˝◊√√ ’¬ı˛ÀÌ…

¬ı˛À˚˛ÀÂ√º ø¬Û. Î¬¬ıv≈. ø¬ı˛‰¬±Î«¬À¸¬ı˛ (1952) ˜ÀÓ¬, ˘Ó¬±·±Â√·≈ø˘ ≈√˝◊√√ Œ|øÌ¬ı˛ ˝√√˚˛º ˚Ô±
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(A) ¬ıÀ˘¬ı˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛¬ı˛ ˘Ó¬±·±Â√ › (B) ˘•§± fl¡±Í¬ø¬ıø˙©Ü ˘Ó¬± ¬ı± ø˘˚˛±Ú±

(Liana), ˚± õ∂±˚˛ ¸¬ı d¬À¬ı˛˝◊√√ Ô±Àfl¡º õ∂±˚˛ 20 Œ¸ø˜ ¬ı± Ó¬±¬ı˛ Œ¬ıø˙ ¬Ûø¬ı˛øÒø¬ıø˙©Ü

¤¬ı— õ∂±˚˛ 240 ø˜È¬±¬ı˛ ¬ı± Ó¬±¬ı˛ Œ¬ıø˙ ˘•§± fl¡±Í¬ Ê√±Ó¬œ˚˛ ˘Ó¬±¬ı˛ ¬Û±Ó¬±·≈ø˘Àfl¡

’ÀÚfl¡È¬± ˜≈fl≈¡ÀÈ¬¬ı˛ ˜ÀÓ¬± Œ√‡±˚˛ ¤¬ı— ¬ıÀÚ ’±À˘± Ï≈¬fl¡ÀÓ¬ ¬ı±Ò± Œ√˚˛º

(4) ¤ø¬ÛÙ¬±˝◊√√È¬ ¬ı± ¬Û¬ı˛±|˚˛œ ·±Â√ñ¤ø¬ÛÙ¬±˝◊√√È¬·≈ø˘ ’Ú… Œfl¡±ÀÚ± ·±ÀÂ√¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¬ı± Œ√À˝√√ Ê√Àij, øfl¡z≈¬

¤¬ı˛± ¬Û¬ı˛Ê√œ¬ıœ Ú˚˛º ¤À√¬ı˛ ø˙fl¡Î¬ˇ ¸±Ò±¬ı˛ÌÓ¬ ˜±øÈ¬ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ Ú±, ¤¬ı— ¬ı±˚˛≈d¬¬ı˛

ŒÔÀfl¡ ¤¬ı˛± ‡±√… ¸—¢∂˝√√ fl¡À¬ı˛º Œ˚ Œfl¡±ÀÚ± Î¬◊øæ√√d¬À¬ı˛, Î¬◊øæ√√À√À˝√√¬ı˛ Œ˚ Œfl¡±ÀÚ±

’—À˙ ¤¬ı˛± Ê√Àijº ’ÀÚfl¡ ¸˜˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ Œ¬ıÀÎ¬ˇ ’±À˘±¬ı˛ Œ‡“√±ÀÊ√ ¤¬ı˛± ¸À¬ı«±2‰¬

’—À˙ Œ¬ÛÃ“√ÀÂ√ ˚±˚˛º ¤˝◊√√ ¤ø¬ÛÙ¬±˝◊√√È¬·≈ø˘ ŒÂ√±ÀÈ¬± ŒÂ√±ÀÈ¬± ’ÀÚfl¡ õ∂±Ìœ¬ı˛ [Œ˚˜Ú

Œfl¡“√À‰¬±, ø¬Û“√¬ÛÀÎ¬ˇ, Î¬◊˝◊√√, Ù¬øÎ¬ˇ—, ˜±fl¡Î¬ˇ¸±, Œ·ÀÂ√±¬ı…±—, ø·¬ı˛ø·øÈ¬, ¸±¬Û, ø¬ıøˆ¬iß

fl¡œÈ¬¬ÛÓ¬e· › Ó¬±À√¬ı˛ øÎ¬˜] ’±¬ı±¸àÔ˘ ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛º ’øfl«¡Î¬ Ê√±Ó¬œ˚˛ ·±Â√

Â√±Î¬ˇ± ˜¸, ˘±˝◊√√Àfl¡Ú, ’…±˘ø· õ∂ˆ‘¬øÓ¬› ¤‡±ÀÚ Ê√Àijº ¤˝◊√√ õ∂Ê√±øÓ¬¬ı˛ øfl¡Â≈√ ·±Â√

’Ó¬…±øÒfl¡ ¸”˚«±À˘±Àfl¡ ¸À¬ı«±2‰¬ d¬À¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛, øfl¡Â≈√ ·±Â√ ˜±Á¡±ø¬ı˛ ¸”˚«±À˘±Àfl¡ ¸À¬ı«±2‰¬

d¬À¬ı˛¬ı˛ ÚœÀ‰¬¬ı˛ ø√Àfl¡, ’±¬ı±¬ı˛ øfl¡Â≈√ ·±Â√ Â√±˚˛±ÀÓ¬ Ê√ij ŒÚ˚˛º

∆√ø˝√√fl¡ ·Í¬Ú ’Ú≈¸±À¬ı˛ ¤ø¬ÛÙ¬±˝◊√√È¬Àfl¡ ‰¬±¬ı˛ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º

(a) Œ˝√√±À˘±-¤ø¬ÛÙ¬±˝◊√È¬ñ˚±À√¬ı˛ ˜”˘ Ó¬˘À√À˙ Œ¬ÛÃ“√Â√±˚˛ Ú±º

(b) Œ˝√√ø˜-¤ø¬ÛÙ¬±˝◊√√È¬ñŒ˚·≈ø˘ Œ¬ıÀÎ¬ˇ ˘Ó¬±·±ÀÂ√¬ı˛ ¬ı˛”¬Û ŒÚ˚˛ ¤¬ı— ø˙fl¡Î¬ˇ Œ¬ıÀÎ¬ˇ ˜±øÈ¬ÀÓ¬ Œ¬ÛÃ“√ÀÂ√ ˚±˚˛º

(c) Â√Ω ¤ø¬ÛÙ¬±˝◊√√È¬ñŒ˚·≈ø˘ ˆ”¬ø˜¬ı˛ Î¬◊¬ÛÀ¬ı˛ Ê√Àij, Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ ¬ı±ÀÎ¬ˇ ¤¬ı— ·±ÀÂ√¬ı˛ fl¡±G¬ › ˙±‡±ÀÓ¬

øÚÀÊ√À√¬ı˛ õ∂øÓ¬øá¬Ó¬ fl¡À¬ı˛º

(d) Œ¸ø˜-¤ø¬ÛÙ¬±˝◊√√È¬ñ˚±¬ı˛± ˘Ó¬±Ê√±Ó¬œ˚˛ ¤¬ı— ø¬ıøˆ¬iß ¶§Àˆ¬±Ê√œ Î¬◊øæ√À√¬ı˛ Œ√˝√√ ŒÔÀfl¡ ‡±√… ¢∂˝√√Ì fl¡À¬ı˛º

’±fl¡±¬ı˛ ’Ú≈¸±À¬ı˛ ¤ø¬ÛÙ¬±˝◊√√È¬Àfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(a) ˜…±À√flË¡± ¤ø¬ÛÙ¬±˝◊√√È¬ñ Ù¬±Ú«, Œ˜±¬ÛÁ¡±Î¬ˇ ˝◊√√Ó¬…±ø√

(b) ˜±˝◊√√À√flË¡± ¤ø¬ÛÙ¬±˝◊√√È¬ñ˜¸, ˘±˝◊√√Àfl¡Ú, ’…±˘ø· ˝◊√√Ó¬…±ø√º

(5) ù´±¸À¬ı˛±Òfl¡±¬ı˛œ ·±Â√ñ¤˝◊√√ ·±Â√·≈ø˘ ¤ø¬ÛÙ¬±˝◊√√È¬ ø˝√√À¸À¬ı Ê√œ¬ıÚ ˙≈¬ı˛≈ fl¡¬ı˛À˘› ¬ÛÀ¬ı˛ ø˙fl¡Î¬ˇÀfl¡ ˜±øÈ¬¬ı˛

˜ÀÒ… àÔ±¬ÛÚ fl¡À¬ı˛º ’ÀÚfl¡ ¸˜˚˛ ¤¬ı˛± ’±|˚˛√±Ó¬± ·±Â√Àfl¡˝◊√√ Œ˜À¬ı˛ ŒÙ¬À˘º ¤¬ı˛±

¶§±ÒœÚÊ√œ¬ıœ ·±Â√ › ¬Û¬ı˛Ê√œ¬ıœ ·±ÀÂ√¬ı˛ ˜±Á¡±˜±øÁ¡ ’¬ıàÔ±˚˛ ¬ı˛À˚˛ÀÂ√º

(6) Â√S±fl¡Ê√±Ó¬œ˚˛ ·±Â√ñ¸±Ò±¬ı˛ÌÓ¬ ¬Û‰¬Ú˙œ˘ ·±ÀÂ√¬ı˛ Œ√À˝√√ ¤·≈ø˘ Ê√ij±˚˛ › Œ¬ı“√À‰¬ Ô±Àfl¡º ¬ıÀÚ¬ı˛ ÚœÀ‰¬

‚Ú ·±ÀÂ√¬ı˛ Â√±˚˛±˚˛ Œ˚‡±ÀÚ õ∂‰≈¬¬ı˛ ˜‘Ó¬ ¬Û±Ó¬±, Î¬±˘¬Û±˘± õ∂ˆ‘¬øÓ¬ ¸ø=Ó¬ ˝√√˚˛ ¤¬ı—

¬ÛÀ‰¬ ˚±˚˛, Œ¸‡±ÀÚ Â√S±fl¡ Œ¬ıø˙ Ê√ij ŒÚ˚˛º Ó¬±Â√±Î¬ˇ± ·±ÀÂ√¬ı˛ Œ√À˝√√¬ı˛ ·ÀÓ«¬ ¬ı± ·±ÀÂ√¬ı˛
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Î¬±˘¬Û±˘±¬ı˛ Œfl¡±ÀÌ ’Ô¬ı± ¬Û¬ı˛Ê√œ¬ıœ ·±ÀÂ√¬ı˛ ¬Û±À˙ ’ÀÚfl¡ Â√S±fl¡ Ê√±Ó¬œ˚˛ ·±Â√

Œ√‡± ˚± ˛̊º

(7) ¬Û¬ı˛Ê√œ¬ıœ ·±Â√ñ ¸±Ò±¬ı˛ÌÓ¬ ≈√ Ò¬ı˛ÀÚ¬ı˛ ¬Û¬ı˛Ê√œ¬ıœ ·±Â√ ¤˝◊√√ ’¬ı˛ÀÌ… Œ√‡± ˚±˚˛º ˚Ô±ñ(a) ø˙fl¡Î¬ˇ

¬Û¬ı˛Ê√œ¬ıœñ¤·≈ø˘ ˆ”¬ø˜ ¬ı± ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ Ê√ij±˚˛ › (b) ¬Û¬ı˛Ê√œ¬ıœ Ò¬ı˛ÀÚ¬ı˛ ·±Â√ñ

¤·≈ø˘ ’øfl«¡Î¬ Ê√±Ó¬œ˚˛ ·±ÀÂ√¬ı˛ ˜ÀÓ¬± ¬ıÀÎ¬ˇ± ·±ÀÂ√¬ı˛ Î¬◊¬ÛÀ¬ı˛ Ê√ij±˚˛ ¤¬ı— ›˝◊√√

’±|˚˛√±Ó¬± ·±ÀÂ√¬ı˛ Œ√˝√√ ŒÔÀfl¡ ‡±√… ¢∂˝√√Ì ¬ı± ¬ı˛¸ Œ˙±¯∏Ì fl¡À¬ı˛ Œ¬ı“√À‰¬ Ô±Àfl¡º

õ∂Ô˜øÈ¬¬ı˛ ¸—‡…± fl¡˜ ˝√√À˘› ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ ¬Û¬ı˛Ê√œ¬ıœ ·±Â√·≈ø˘ ¸—‡…±˚˛ ’ÀÚfl¡

Œ¬ıø˙ › ‚Ú ˝√√˚˛º

Î¬◊øæ√À√¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸ –

√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ·±Â√·≈ø˘¬ı˛ ¤fl¡øÈ¬ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝√√˘ ìÎ¬◊˘•§ d¬¬ı˛ø¬ıÚ…±¸îº õ∂Ò±ÚÓ¬

Ê√˘¬ı±˚˛≈·Ó¬ fl¡±¬ı˛ÀÌ ¬ıÀÚ¬ı˛ Ó¬˘À√˙ ŒÔÀfl¡ ¬ıÀÎ¬ˇ± ·±Â√·≈ø˘¬ı˛ ¸À¬ı«±2‰¬ ’—˙ ¬Û˚«z¬ Î¬◊øæ√À√¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊~•§

d¬¬ı˛ Œ√‡± ˚±˚˛º ˚Ô±ñ

(1) õ∂Ô˜ ¸À¬ı«±2‰¬ d¬¬ı˛ñ¬ıÀÚ¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ Î¬◊“√‰≈¬ › Á¡“√±fl¡Î¬ˇ± ·±Â√·≈ø˘¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’—˙·≈ø˘ ¤fl¡øÈ¬ Â√±Ó¬±

¬ı± ‰¬“√±À√±˚˛±¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√ d¬¬ı˛øÈ¬ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ¸”˚«±À˘±fl¡

¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ¬ı‘ø©ÜÀfl¡ ¬ı±Ò± Œ√˚˛º ¤˝◊√√ d¬À¬ı˛¬ı˛ ·±Â√·≈ø˘¬ı˛ Î¬◊2‰¬Ó¬± 30 ø˜È¬±¬ı˛ ŒÔÀfl¡

60 ø˜È¬±¬ı˛ ¤¬ı— Î¬◊¬ÛÀ¬ı˛¬ı˛ Ó¬˘øÈ¬ Ó¬¬ı˛e·±ø˚˛Ó¬º ¤˝◊√√ d¬¬ı˛øÈ¬ √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛

¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊øæ√√-d¬¬ı˛º

(2) ø¡ZÓ¬œ˚˛ d¬¬ı˛ñ ¸À¬ı«±2‰¬ d¬¬ı˛øÈ¬¬ı˛ ÚœÀ‰¬ ·øÍ¬Ó¬ ¤˝◊√√ ‰¬“√±À√±˚˛± d¬¬ı˛øÈ¬¬ı˛ (Canopy layer) Î¬◊2‰¬Ó¬± õ∂±˚˛

25 ø˜È¬±¬ı˛ ŒÔÀfl¡ 30 ø˜È¬±¬ı˛º ¤˝◊√√ d¬¬ı˛øÈ¬ ’¬ı˛ÀÌ…¬ı˛ ø¡ZÓ¬œ˚˛ ·≈¬ı˛≈Q¬Û”Ì« d¬¬ı˛º

(3) Ó‘¬Ó¬œ˚˛ d¬¬ı˛ñ d¬¬ı˛øÈ¬ ’À¬Ûé¬±fl‘¡Ó¬ ŒÂ√±ÀÈ¬± ·±Â√·≈ø˘ øÚÀ˚˛ ·øÍ¬Ó¬, ˚±À√¬ı˛ ‰¬“√±À√±˚˛± ˜±øÈ¬ ŒÔÀfl¡

õ∂± ˛̊ 15-20 ø˜È¬±¬ı˛ Î¬◊“√‰≈¬º ¤˝◊√√ d¬À¬ı˛¬ı˛ ·±Â√·≈ø˘¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝√√˘ ¤˝◊√√ Œ˚,

’±À·fl¡±¬ı˛ ≈√øÈ¬ d¬À¬ı˛¬ı˛ Œ‰¬À˚˛ ¤˝◊√√ d¬À¬ı˛¬ı˛ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±·≈ø˘ ¬ıÀÎ¬ˇ± ’±fl¡±À¬ı˛¬ı˛ ˝√√˚˛º

¤˝◊√√ ¬ıÀÎ¬ˇ± ¬Û±Ó¬±·≈ø˘ ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙ ¬Ûø¬ı˛˜±Ì ¸”˚«±À˘±fl¡ ÒÀ¬ı˛ ¬ı˛±‡ÀÓ¬ ¬Û±À¬ı˛

¸±Ò±¬ı˛Ìˆ¬±À¬ı ¤˝◊√√ d¬¬ı˛øÈ¬ÀÓ¬ ˚±¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙ fl¡˜ Ô±Àfl¡º

(4) ‰¬Ó≈¬Ô« d¬¬ı˛ñ ¤˝◊√√ d¬¬ı˛øÈ¬ ø¬ıøˆ¬iß ·≈À{j¬ı˛ ŒÁ¡±¬Û ø√À˚˛ ·øÍ¬Ó¬ ¤¬ı— ’±À·fl¡±¬ı˛ øÓ¬ÚøÈ¬ d¬À¬ı˛¬ı˛ ÚœÀ‰¬

’¬ıøàÔÓ¬º ¤˝◊√√ d¬¬ı˛øÈ¬ ’ø¬ıø26√iß Ú˚˛, ¬ı¬ı˛— ∆¬ıø˙À©Ü… ¤˝◊√√ d¬¬ı˛øÈ¬ ø¬ıø26√iß › ‡øG¬Ó¬º

d¬¬ı˛øÈ¬ÀÓ¬ øfl¡Â≈√ ŒÂ√±ÀÈ¬± ‰¬±¬ı˛±·±Â√ Ô±Àfl¡º Ó¬À¬ı ‰¬±¬ı˛±·±Â√·≈ø˘ d¬¬ı˛øÈ¬¬ı˛ àÔ±˚˛œ ¸√¸…

Ú˚˛ fl¡±¬ı˛Ì ¤·≈øƒ˘ Ó¬±Î¬ˇ±Ó¬±øÎ¬ˇ ˘•§± ˝√√À˚˛ ’Ú… d¬À¬ı˛ Œ¬ÛÃ“√ÀÂ√ ˚±˚˛º ¤˝◊√√ Ó‘¬Ì ›

ŒÁ¡“√±¬Ûø¬ıø˙©Ü d¬¬ı˛øÈ¬ÀÓ¬ øfl¡Â≈√ é≈¬^±fl¡±¬ı˛ ·±Â√ Œ√‡± ˚±˚˛, ˚±À√¬ı˛ ‰¬“√±À√±˚˛±¬ı˛ ¸¬ı«±øÒfl¡

Î¬◊2‰¬Ó¬± ˝√√˘ ˜±øÈ¬ ŒÔÀfl¡ õ∂±˚˛ 5 ø˜È¬±¬ı˛º
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(5) ¬Û=˜ ¬ı± ¸¬ı«øÚ•ß d¬¬ı˛ñŒ˚¸¬ı ·±Â√ ˆ”¬¬Û‘á¬ Ê√ij±˚˛ › Œ¬ıÀÎ¬ˇ ›ÀÍ¬, øfl¡z≈¬ fl¡‡ÀÚ±˝◊√√ 1-2 ø˜È¬±À¬ı˛¬ı˛

Œ¬ıø˙ Î¬◊2‰¬Ó¬± ø¬ıø˙©Ü ˝√√˚˛ Ú±, Œ¸·≈ø˘ ¤˝◊√√ d¬À¬ı˛¬ı˛ ’z¬·«Ó¬º ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛

Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ › Ù¬±Ì«Ê√±Ó¬œ˚˛ ·±Â√ ¤˝◊√√ d¬À¬ı˛ Ê√ij±˚˛º ’±À˘±¬ı˛ ’ˆ¬±À¬ı d¬¬ı˛øÈ¬ÀÓ¬

Î¬◊q¡ ·±Â√·≈ø˘¬ı˛ ‚ÚQ ¤¬ı— õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± Œ¬ı˙ fl¡˜ Ô±Àfl¡º

õ∂±ÌœÀ·±á¬œñ √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ¬Û˙≈¬Û±ø‡À√¬ı˛ ¤˜Ú øfl¡Â≈√ ∆¬ıø˙©Ü… ’±ÀÂ√ Œ˚·≈ø˘

’Ú…±Ú… ¬ı±À˚˛±À˜ Œ√‡± ˚±˚˛ Ú±º Œ˚˜Ú, (i) ¸±¬ı˛±¬ıÂ√¬ı˛ ÒÀ¬ı˛ ·±ÀÂ√¬ı˛ øÚ˚˛ø˜Ó¬ ¬ı‘øX

¤¬ı— ¤¬ı˛ Ù¬À˘ Ê√œ¬ıÊ√z≈¬À√¬ı˛ Ê√Ú… õ∂‰≈¬¬ı˛ ‡±À√…¬ı˛ øÚ˚˛ø˜Ó¬ Œ˚±·±ÀÚ¬ı˛ ’ˆ¬±¬ı ˝√√˚˛

Ú±º ‡±À√…¬ı˛ Ê√Ú… õ∂±ÌœÀ√¬ı˛ õ∂‰¬¬ı˛Ì fl¡¬ı˛ÀÓ¬ ˝√√˚˛ Ú±, ’Ô«±» ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛

Ê√œ¬ıÊ√z≈¬À√¬ı˛ ¸‰¬˘Ó¬± (mobility) Œ¬ı˙ fl¡˜º (ii) ¸±¬ı˛± ø√Ú¬ı˛±øS Ê≈√ÀÎ¬ˇ (24 ‚∞I◊±]

¬ıÀÚ¬ı˛ ˜ÀÒ… Ê√œ¬ıÊ√z≈¬À√¬ı˛ ø√flË¡˚˛±fl¡˘±¬Û Œ√‡± ˚±˚˛º fl¡±¬ı˛Ì ¬ıÀÚ¬ı˛ ø¬ıøˆ¬iß Î¬◊~•§ d¬À¬ı˛

ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ Ê√œ¬ıÊ√z≈¬ ¬ı±¸ fl¡À¬ı˛º øfl¡z≈¬ õ∂±Ìœ ø√ÀÚ¬ı˛ Œ¬ı˘±˚˛, ’±¬ı±¬ı˛ øfl¡Â≈√

õ∂±Ìœ ¬ı˛±øSÀÓ¬ ¸ø√flË¡˚˛ Ô±Àfl¡º ¤˝◊√√ ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü… ˝√√˘ ¤˝◊√√ Œ˚,

¤‡±ÀÚ ¸¬ı¸˜˚˛ ∆˝√√-˝√√~± ˝√√ÀÓ¬ Ô±Àfl¡ ¤¬ı— ¬ı±À˚˛±˜øÈ¬ ¸¬ı¸˜˚˛ Ê√œ¬ız¬ Ô±Àfl¡º

√øé¬Ì ’±À˜ø¬ı˛fl¡±˚˛ ø√ÀÚ¬ı˛ Œ¬ı˘±˚˛ ¬ıÀÚ¬ı˛ Ó¬˘À√À˙¬ı˛ ∆Ê√¬ı-¬Ûø¬ı˛À¬ı˙ ø¬ıøˆ¬iß

õ∂±ÌœÀ√¬ı˛ Œ˚˜Ú, ¬ıË±Àfl¡È¬ ˝√√ø¬ı˛Ì, Œfl¡±˚˛±øÈ¬˜≈øG¬¸ [˙±fl¡±˙œ õ∂±Ìœ] ¤¬ı— ˝√√Ú≈˜±ÀÚ¬ı˛

’±Ú±À·±Ú± › ˘±Ù¬±˘±øÙ¬ÀÓ¬ Ê√œ¬ız¬ ˝√√À˚˛ ›ÀÍ¬º Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛øÈ¬ ø¬ıøˆ¬iß ¬Û±ø‡¬ı˛

(tinamous, humming birds õ∂ˆ‘¬øÓ¬] fl¡˘fl¡±fl¡ø˘ÀÓ¬ Ê√œ¬ız¬ ˝√√˚˛ ¤¬ı— ø¬ıøˆ¬iß

¬ı˛ø„√√Ú humming bird › õ∂Ê√±¬ÛøÓ¬ ÚœÀ‰¬¬ı˛ d¬À¬ı˛¬ı˛ ¬Ûø¬ı˛À¬ı˙Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

Ó¬±Â√±Î¬ˇ± ’¸—‡… ø·¬ı˛ø·øÈ¬ › ’Ú…±Ú… ’±À¬ı˛±˝√√Ìfl¡±¬ı˛œ õ∂±Ìœ ø¬ıøˆ¬iß Î¬◊~•§ d¬À¬ı˛¬ı˛

˙±‡± › fl¡±G¬ ø√À˚˛ ›Í¬±Ú±˜± fl¡À¬ı˛º ø¬ıøˆ¬iß ¬Û˙≈ Œ˚˜Ú, silky ant eater, wooly

opposum, kinkajous, armadillos ¤¬ı— Ê√±·≈˚˛±¬ı˛ ŒÔÀfl¡ Œ¬Û“√‰¬± ¬Û˚«z¬ ø¬ıøˆ¬iß

ø˙fl¡±¬ı˛œ õ∂±Ìœ ¬ı˛±ÀS ‡±√… ’Ài§¯∏ÀÌ ¬ı…d¬ Ô±Àfl¡º ¸fl¡±˘ › ¸&Ò…±˚˛ ø¬ıøˆ¬iß ¬Û˙≈,

¬Û±ø‡ õ∂ˆ‘¬øÓ¬ [Œ˚˜Ú ˝√√±Î¬◊˘±¬ı˛ ˝√√Ú≈˜±Ú, ¬Û±˚˛¬ı˛±, ¬Û…±¬ı˛øfl¡È¬, Œ·ÀÂ√± ¬ı…±—, ’¬ÛÀÔ±¬ÛÀÈ¬¬ı˛±

õ∂ˆ‘¬øÓ¬] õ∂‰≈¬¬ı˛ ˙s ¸‘ø©Ü fl¡À¬ı˛ ¤¬ı— ¬ıÚˆ”¬ø˜Àfl¡ Ê√œ¬ız¬ fl¡À¬ı˛ ¬ı˛±À‡º

√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ·±Â√·≈ø˘¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸ ¬ıÀÚ¬ı˛ ø¬ıøˆ¬iß d¬À¬ı˛¬ı˛

Ê√œ¬ıÊ√z≈¬Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¤‡±Úfl¡±¬ı˛ ’øÒfl¡±—˙ Ê√z≈¬ ·±ÀÂ√ ¬ı¸¬ı±¸fl¡±¬ı˛œ ¬ı±

Arborealº øfl¡Â≈ õ∂±Ìœ Œ˚˜Ú Œ·ÀÂ√± ¬ı…±—, Œ·ÀÂ√± ¸±¬Û, ø˙˚˛±˘, ˜±fl¡Î¬ˇ¸± õ∂ˆ‘¬øÓ¬

¤‡±Úfl¡±¬ı˛ ‡≈¬ı ·≈¬ı˛≈Q¬Û”Ì« Ê√œ¬ıº ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛fl¡±¬ı˛ Êz≈¬·≈ø˘ ‚Ú ·±Â√¬Û±˘±, ŒÁ¡±¬Û

› ˘Ó¬±·±ÀÂ√¬ı˛ ˜Ò… ø√À˚˛ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º d¬Ú…¬Û±˚˛ õ∂±Ìœ·≈ø˘ ’±˚˛Ó¬ÀÚ ¬ıÀÎ¬ˇ±

› ˙q¡ Œ√˝√√ø¬ıø˙©Ü ¬ıÀ˘ Ó¬±¬ı˛± ‚Ú Ê√e·˘ ¸ø¬ı˛À˚˛ ’¢∂¸¬ı˛ ˝√√˚˛º ¤˝◊√√ õ∂±Ìœ·≈ø˘¬ı˛



174

˜ÀÒ… ø˙•Û±Ê√œ, ·ø¬ı˛˘±, ¬ı±˝◊√√¸Ú, ’±øÙË¬fl¡±Ú ˝√√±øÓ¬, ø‰¬Ó¬±¬ı±‚, ˙”fl¡À¬ı˛¬ı˛ ø¬ıøˆ¬iß

õ∂Ê√±øÓ¬ ’Ú…Ó¬˜º ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛fl¡±¬ı˛ øfl¡Â≈√ Ê√œ¬ı ŒÂ√±ÀÈ¬± ’±fl¡±À¬ı˛¬ı˛ ˝√√˚˛ ¤¬ı— ‚Ú

¬ıÀÚ¬ı˛ ˜Ò… ø√À˚˛ ^≈Ó¬ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Ó‘¬Ó¬œ˚˛ Œ|øÌ¬ı˛ Ê√œ¬ı·≈ø˘ ˝√√˘ ˘≈!¡±ø˚˛Ó¬

ŒÂ√±ÀÈ¬± õ∂±Ìœ, Œ˚·≈ø˘ ø√flË¡¬ÛÀÈ¬±ÀÊ√±ø˚˛fl¡ Œ|øÌ¬ı˛º

¬ıÀÚ¬ı˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛¬ı˛ Œ‰¬À˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛·≈ø˘ÀÓ¬ ¸”˚«±À˘±fl¡ ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙

Œ¬ÛÃ“√Â√±˚˛ ¤¬ı— ‡±À√…¬ı˛ Œ˚±·±Ú ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙ ˝√√˚˛º Ù¬À˘ √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì…

¬ı±À˚˛±À˜ Î¬◊2‰¬Ó¬± ¬ı±Î¬ˇ±¬ı˛ ¸±ÀÔ ¸±ÀÔ Ê√œ¬ıÊ√z≈¬¬ı˛ ¸—‡…±, ‚ÚQ › ∆¬ıø‰¬S… ¬ı‘øX

¬Û±˚˛º Î¬◊øæ√À√¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸ ¤˝◊√√ ’¬ı˛ÀÌ… õ∂±ÌœÀ√¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±À¸¬ı˛ ¸‘ø©Ü

fl¡À¬ı˛º ŒÊ√. ¤˘. ˝√√…±ø¬ı˛¸Ú (1962) ¤˝◊√√ ’¬ı˛ÀÌ…¬ı˛ Ê√œ¬ıÊ√z≈¬À√¬ı˛ øÚ•ßø˘ø‡Ó¬ Â√˚˛øÈ¬

d¬À¬ı˛ ø¬ıˆ¬q¡ fl¡À¬ı˛ÀÂ√Úº ˚Ô±ñ

(1) ¸À¬ı«±2‰¬ ’—À˙¬ı˛ õ∂±ÌœÀ·±á¬œñ

‰¬“√±À√±˚˛±¬ı˛ ¸À¬ı«±2‰¬ ’—À˙ ¬ÛÓ¬e·ˆ≈¬fl¡ ¬Û±ø‡ › ¬ı±≈√Î¬ˇ Ô±Àfl¡, øfl¡z≈¬ ¤À√¬ı˛ ‡≈¬ı fl¡˜

õ∂Ê√±øÓ¬-˝◊√√ ˜±—¸±˙œ ¬Û±ø‡·≈ø˘ ^≈Ó¬ Î¬◊Dœ˚˛˜±Ú õ∂Ê√±øÓ¬¬ı˛ [Œ˚˜Ú, ¤ø˙˚˛±Ú

Ù¬…±˘Àfl¡±ÀÚÈ¬, ¸≈˝◊√√Ù¬È¬¸ƒ, Œ¸±øˆ¬"√√À˘È¬ õ∂ˆ‘¬øÓ¬]º

(2) õ∂Ò±Ú ‰¬“√±À√±˚˛±¬ı˛ õ∂±ÌœÀ·±á¬œñ

¸¬ıÀ‰¬À˚˛ ˘•§± ·±Â√·≈ø˘¬ı˛ ‰¬“√±À√±˚˛±ÀÓ¬ ’¬ıàÔ±Úfl¡±¬ı˛œ ¬Û±ø‡ › ¬ı±≈Î¬ˇ·≈ø˘ ¤˝◊√√

Œ·±á¬œˆ≈¬q¡º ’±˜±Ê√Ú ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ ¤˝◊√√ ’—À˙¬ı˛ ’Ú…Ó¬˜ õ∂±Ìœ·≈ø˘ ˝√√˘ È¬±Î¬◊fl¡±Ú,

¬Û±¬ı˛±øfl¡È¬, ¬ı±¬ı˛À¬ıÈ¬, fl¡øÈ¬Ú·±¸, øfl¡Î¬◊¬¬ı˛±À¸±, ø¬ı˘ ¬Û±ø‡ õ∂ˆ‘¬øÓ¬º ¤Â√±Î¬ˇ± øfl¡Â≈√

fl¡±Í¬À¬ıÎ¬ˇ±ø˘, ˙±fl¡±˙œ ˝√√Ú≈˜±Ú õ∂ˆ‘¬øÓ¬› ¬Û±›˚˛± ˚±˚˛º

(3) ˜Ò…±=À˘¬ı˛ Î¬◊Dœ˚˛˜±Ú õ∂±ÌœÀ·±á¬œñ

õ∂Ò±ÚÓ¬ Î¬◊Î¬ˇz¬ ¬Û±ø‡, ¬ÛÓ¬e·ˆ≈¬fl¡ ¬ı±≈√Î¬ˇ õ∂ˆ‘¬øÓ¬ ¤˝◊√√ Œ|øÌˆ≈¬q¡º

(4) ˜Ò…±=À˘¬ı˛ ’±À¬ı˛±˝√√Ìfl¡±¬ı˛œ õ∂±ÌœÀ·±á¬œñ

õ∂±Ìœ·≈ø˘ ·±ÀÂ√¬ı˛ fl¡±G¬ › ˘Ó¬±·±ÀÂ√¬ı˛ ˜±Ò…À˜ ÚœÀ‰¬¬ı˛ d¬¬ı˛ ŒÔÀfl¡ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛

’±À¬ı˛±˝√√Ì fl¡À¬ı˛º ¤‡±ÀÚ ˙±fl¡±˙œ › ˜±—¸±˙œñÎ¬◊ˆ¬˚˛ Œ|Ìœ¬ı˛ õ∂±Ìœ Œ√‡± ˚±˚˛º

˝◊√√“√≈√¬ı˛ Ê√±Ó¬œ˚˛ ˜‘Àæ√√œ õ∂±ÌœÀ√¬ı˛ ˜ÀÒ… Squirel › Civert õ∂Ò±Úº ¤·≈ø˘ ˝√√˘

d¬Ú…¬Û±˚˛œ õ∂±Ìœº õ∂±˚˛ Ê√±À˘¬ı˛ ˜ÀÓ¬± Œ√‡ÀÓ¬ ’¸—‡… ˘Ó¬±·±Â√ ø¬ıøˆ¬iß Î¬◊~•§

d¬À¬ı˛¬ı˛ ˜ÀÒ√… ›Í¬±Ú±˜± fl¡¬ı˛ÀÓ¬ ’±À¬ı˛±˝√√Ìfl¡±¬ı˛œ õ∂±ÌœÀ√¬ı˛ ¸±˝√√±˚… fl¡À¬ı˛º ˘Ó¬±·±Â√·≈ø˘

øfl¡Â≈√ õ∂±Ìœ¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±¸ ø˝√√À¸À¬ı fl¡±Ê√ fl¡À¬ı˛º

(5) ˆ”¬ø˜¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ¬ı‘˝√√√±fl¡±¬ı˛ õ∂±ÌœÀ·±á¬œñ

¤‡±ÀÚ ¬ı‘˝√√√±fl¡±¬ı˛ › ˙øq¡˙±˘œ õ∂±Ìœ ¤¬ı— øfl¡Â≈√ ¬Û±ø‡ ¬ı±¸ fl¡À¬ı˛º Ó‘¬ÌÀˆ¬±Ê√œ
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õ∂±ÌœÀ√¬ı˛ ¸—‡…± ¤‡±ÀÚ fl¡˜ ¤¬ı— ˝◊√√“√≈√¬ı˛ ˝√√ø¬ı˛Ì õ∂ˆ‘¬øÓ¬ ¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú Ê√œ¬ıº

·±ÀÂ√¬ı˛ ˜”˘ Œ‡À˚˛ ’ÀÚfl¡ ˙”fl¡¬ı˛ Œ¬ı“√À‰¬ Ô±Àfl¡º ’Ú…±Ú… ’=À˘¬ı˛ ¬ı‘˝√√M√√˜ õ∂±Ìœ¬ı˛

Œ‰¬À˚˛ ¤‡±Úfl¡±¬ı˛ ¬ı‘˝√√M√√˜ õ∂±Ìœ ’±fl¡±À¬ı˛ Œ¬ı˙ ŒÂ√±ÀÈ¬±, fl¡±¬ı˛Ì ¬ıÀÎ¬ˇ± Ê√z≈¬·≈ø˘ ¬ıÀÚ¬ı˛

˜Ò… ø√À˚˛ ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ó¬À¬ı ŒÂ√±ÀÈ¬± ˝√√À˘› ¤¬ı˛± ˙øq¡˙±˘œ ˝√√˚˛º

¤‡±Úfl¡±¬ı˛ ˝√√±øÓ¬·≈ø˘¬ı˛ ¸±ˆ¬±Ú± ’=À˘¬ı˛ ˝√√±øÓ¬·≈ø˘¬ı˛ Œ‰¬À˚˛ ’À¬Ûé¬±fl‘¡Ó¬ ŒÂ√±ÀÈ¬±º

(6) ˆ”¬ø˜¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· é≈¬^±fl¡±¬ı˛ õ∂±ÌœÀ·±á¬œñ

¤˝◊√√ ’—À˙ ’¸—‡… ŒÂ√±ÀÈ¬± õ∂±Ìœ, ¸”Ñ Ê√œ¬ı±Ì≈ › fl¡œÈ¬ Ô±Àfl¡º ¤‡±Úfl¡±¬ı˛ Œ¬ıø˙¬ı˛

ˆ¬±· õ∂±Ìœ ˝√√˘ ¬ÛÓ¬e·ˆ≈¬fl¡ (Argus Pheasant, Fowl, Peacock õ∂ˆ‘¬øÓ¬º

√flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬± ’Ú…±Ú…À√¬ı˛ Œ‰¬À˚˛ Œ¬ıø˙º õ∂±˚˛ 13%

Œˆ¬ÃÀ·±ø˘fl¡ ’=˘ Ê≈√ÀÎ¬ˇ ’¬ıàÔ±Ú fl¡¬ı˛À˘› ø¬ıÀù´¬ı˛ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬±¬ı˛ 40% ¤˝◊√ ’¬ı˛ÀÌ…

¬Û±›˚˛± ˚±˚˛º ¬ıÂ√¬ı˛õ∂øÓ¬ õ∂øÓ¬ ¬ı·« ø˜È¬±¬ı˛ Ê√ø˜ÀÓ¬ ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ·Î¬ˇ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì

˝√√˘ 5000 ˙≈©® ¢∂±˜ (drygram)º Œ˜±È¬ Ê√œ¬ıˆ¬¬ı˛ › Œ˜±È¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ ¸¬ı«±øÒfl¡ ’—˙ ˝√√˘

fl¡±Í¬º ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ Î¬◊øæ√√ õ∂Ê√±øÓ¬·≈ø˘¬ı˛ ˜ÀÒ… fl¡˜À¬ıø˙ õ∂±˚˛ ¤fl¡˝◊√√ ∆¬ıø˙©Ü… ¤¬ı— ¤fl¡˝◊√√ Ò¬ı˛ÀÚ¬ı˛ Ê√œ¬ıÚ¬ı˛”¬Û

Œ√‡± ˚±˚˛º ˜±Ú≈¯∏ Ó¬±¬ı˛ √flË¡˜±·Ó¬ ¬ı‘øX ˙œ˘ › ’ø¬ıÀ¬ı‰¬Ú±õ∂¸”Ó¬ ’Ô«ÕÚøÓ¬fl¡ › fl¡±Ê√fl¡À˜«¬ı˛ ˜±Ò…À˜ ¤˝◊√√

Ê√œ¬ı¸˜‘X ¬ı±˚˛≈¸—àÔ±ÀÚ¬ı˛ é¬øÓ¬ fl¡¬ı˛ÀÓ¬ ˙≈¬ı˛≈ fl¡À¬ı˛ÀÂ√º ’±˜±Ê√Ú ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ ¤fl¡øÈ¬ ¬ıÀÎ¬ˇ± ’—˙º ‡ÚÚfl¡±Ê√,

ø˙ä › fl‘¡ø¯∏fl¡±Ê√ õ∂¸±À¬ı˛¬ı˛ ˜±Ò…À˜ é¬øÓ¬¢∂d¬ ˝√√À˚˛ÀÂ√º ’±˜±Ê√Ú ¬ı± Ó¬±¬ı˛ Î¬◊¬ÛÚ√œ·≈ø˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¬ıÀÎ¬ˇ±,

¬ı“√±Ò › Ê√˘±˙˚˛ ∆Ó¬ø¬ı˛¬ı˛ Ù¬À˘ ‚Ú ’¬ı˛Ì… Ò√ı—¸ Œ¬ÛÀ˚˛ÀÂ√ ¤¬ı— ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜… Ò√ı—¸ fl¡À¬ı˛ÀÂ√º Ó¬±Â√±Î¬ˇ±

’Ú…±Ú… ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ˜ÀÒ… ˜±Ú≈À¯∏¬ı˛ ’Ú≈õ∂À¬ıÀ˙¬ı˛ Ù¬À˘ ¤¬ı— Ê√Ú¬Û√ õ∂¸±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊øæ√√

› Ê√œ¬ıÊ√z≈¬ Ò√ı—¸ ˝√√À˚˛ ‰¬À˘ÀÂ√º

6.3.1.2 √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜ ¬ı± ¸±ˆ¬±Ú± ¬ı±À˚˛±˜

ë¸±ˆ¬±Ú± ˙søÈ¬ ø¬ıøˆ¬iß ø¬ı:±Úœ¬ı˛± ø¬ıøˆ¬iß ’ÀÔ« ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘›, ë¸±ˆ¬±Ú± ’=˘í ¬ı˘ÀÓ¬

Ê√˘¬ı±˚˛≈ø¬ıÀ√¬ı˛± ¤fl¡øÈ¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Ê√˘¬ı±˚˛≈ ’=˘Àfl¡ ¬ı≈øÁ¡À˚˛ÀÂ√Úº ¸±ˆ¬±Ú± Ê√˘¬ı±˚˛≈ ¬ı˘ÀÓ¬ Œ¬ı±Á¡±˚˛

√flË¡±z¬œ˚˛ ’±^« › ˙≈©® Ê√˘¬ı±˚˛≈Àfl¡, ˚± Œfl¡±À¬ÛÚ-¤¬ı˛ Œ|øÌø¬ıˆ¬±· ’Ú≈¸±À¬ı˛ Aw õ∂fl‘¡øÓ¬¬ı˛º ’±¬ı±¬ı˛

Î¬◊øæ√√ø¬ı:±ÚœÀ√¬ı˛ fl¡±ÀÂ√ ¸±ˆ¬±Ú± ˝√√˘ √flË¡±z¬œ˚˛ ’=À˘¬ı˛ √œ‚« › ‚Ú ¸øißø¬ı©Ü Ó‘¬Ìˆ”¬ø˜ ’=˘º ¸±Ò±¬ı˛Ì

ˆ¬±À¬ı ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ ¬ı˘ÀÓ¬ √flË¡±z¬œ˚˛ ’=À˘¬ı˛ ¤˜Ú Î¬◊øæ√√À·±á¬œÀfl¡ Œ¬ı±Á¡±˚˛, ˚±¬ı˛ Ó¬˘À√À˙ øfl¡Â≈√

ŒÊ√À¬ı˛±˜À¬ı˛±øÙ¬fl¡ (Xeromorphic) ˘Ó¬±Ê√±Ó¬œ˚˛ ·±Â√ ¬ı˛À˚˛ÀÂ√, Î¬◊2‰¬ d¬À¬ı˛ ¬ı˛À˚˛ÀÂ√ øfl¡Â≈√ ø¬ıøé¬5 ¬ıÀÎ¬ˇ± ·±Â√

¤¬ı— ˜Ò… d¬À¬ı˛ ¬ı˛À˚˛ÀÂ√ ø¬ıøé¬5 øfl¡Â≈√ ŒÁ¡±¬Ûº

Î¬◊ˆ¬˚˛ Œ·±˘±ÀÒ« õ∂±˚˛ 10°-20° ’é¬±—À˙¬ı˛ ˜ÀÒ… ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ ø¬ıd‘¬Ó¬º √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ fl¡˘ø•§˚˛±

› Œˆ¬øÚÊ≈√À˚˛˘±¬ı˛ [ì˘…±ÀÚ±î], √øé¬Ì-¬˜Ò… ¬ıË±øÊ√˘ › ¬Û…±¬ı˛±·≈À˚˛ÀÓ¬, ˜Ò… › ¬Û”¬ı« ’±øÙË¬fl¡±˚˛ [õ∂Ò±ÚÓ¬
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¸≈√±ÀÚ], ˜Ò… ’±À˜ø¬ı˛fl¡±¬ı˛ ¬Û±¬ı«Ó¬… ’=À˘, ’Àà√∏Cø˘˚˛±˚˛ ¤¬ı— ˆ¬±¬ı˛ÀÓ¬¬ı˛ øfl¡Â≈√ ’—À˙ ¸±ˆ¬±Ú± ¬ı±À˚˛±˜

¬ı± √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜ ’¬ıøàÔÓ¬º

ø‰¬S 2 : ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ ¬ıKI◊Ú

ˆ¬±¬ı˛ÀÓ¬¬ı˛ ¤˝◊√√ ¸±ˆ¬±Ú± ’¬ı˙…¬ õ∂fl‘¡Ó¬ ¸±ˆ¬±Ú±¬ı˛ ˜ÀÓ¬± Ú˚˛ ¤¬ı— ¬ÛÌ«À˜±‰¬œ ¬ıÚˆ”¬ø˜¬ı˛ ˜ÀÒ… ˜±Ú≈À¯∏¬ı˛

’Ú≈õ∂À¬ıÀ˙¬ı˛ Ù¬À˘ ¬ı‘é¬À26√√ÀÚ¬ı˛ ˜±Ò…À˜ ’¬ı˛Ì… Ò√ı—¸ ˝√√À˚˛ÀÂ√ › Ó‘¬Ìˆ”¬ø˜¬ı˛ ¸‘ø©Ü ˝√√À˚˛ÀÂ√º

Œ¬ıø˙¬ı˛ ˆ¬±· ø¬ı:±ÚœÀ√¬ı˛ ˜ÀÓ¬, ø¬ıd¬œÌ« õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ıÀ˙ ˜±Ú≈À¯∏¬ı˛ ’Ú≈õ∂À¬ı˙, ˝√√d¬Àé¬¬Û ›

¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ˜±Ò…À˜ ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ ¸‘ø©Ü ˝√√À˚˛ÀÂ√º ¬ı‘é¬À26√√Ú, √±¬ı±Ú˘, ’Ó¬…øÒfl¡ ¬Û˙≈‰¬±¬ı˛Ì õ∂ˆ‘¬øÓ¬

¸±ˆ¬±Ú± ¬ı±À˚˛±˜ ¸‘ø©Ü¬ı˛ › ø¬ı¬ıÓ«¬ÀÚ¬ı˛ õ∂Ò±Ú fl¡±¬ı˛Ìº ˆ¬±¬ı˛Ó¬œ˚˛ ¸±ˆ¬±Ú± ’=˘·≈ø˘ÀÓ¬ ¬Û‘øÔ¬ıœ¬ı˛ ’Ú…±Ú…

¸±ˆ¬±Ú± ’=À˘¬ı˛ ˜ÀÓ¬± ‚±À¸¬ı˛ õ∂±Ò±Ú… ŒÚ˝◊√√, ¬ı¬ı˛— ŒÁ¡±¬ÛÁ¡±ÀÎ¬ˇ¬ı˛ õ∂±Ò±Ú… ’±ÀÂ√º ¸±˜ø¢∂fl¡ˆ¬±À¬ı ¬ı˘± ˚±˚˛

Œ˚, ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ ˝√√˘ ø¬ıøˆ¬iß Ê√øÈ¬˘ Î¬◊¬Û±√±Ú·Ó¬ ∆¬ıø˙©Ü…¬ı˛ [Œ˚˜Ú Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…, ˆ”¬ø˜¬ı˛”À¬Û¬ı˛

˝◊√√øÓ¬˝√√±¸, √±¬ı±Ú˘, ‰¬±¬ı˛Ìfl¡±¬ı˛œ ¬Û˙≈À√¬ı˛ Î¬◊æ√¬ı, ø¬ı¬ıÓ«¬Ú ¤¬ı— õ∂Ò±Ú ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ Ó¬±À√¬ı˛ õ∂ˆ¬±¬ı

¤¬ı— ¸À¬ı«±¬Ûø¬ı˛ ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ø√flË¡˚˛±fl¡˘±¬Û ˝◊√√Ó¬…±ø√] ¸˜ø©Ü·Ó¬ Ù¬˘º

Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…ñ ¸±ˆ¬±Ú± ¬ı±À˚˛±˜-¤¬ı˛ Ê√˘¬ı±˚˛≈ ¬ı˘ÀÓ¬ ¸≈¶Û©Ü ’±^« › ˙≈©® Ÿ¬Ó≈¬·Ó¬ ∆¬ıø‰¬S…Àfl¡

Œ¬ı±Á¡±˚˛º ¤˝◊√√ Ê√˘¬ı±˚˛≈¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü… ˝√√˘, õ∂±˚˛ ¸±¬ı˛±¬ıÂ√¬ı˛ ÒÀ¬ı˛ ·Î¬ˇ Ó¬±¬Û˜±S±

‡≈¬ı Œ¬ıø˙ Ô±Àfl¡ ¤¬ı— ˚ÀÔ©Ü ¬Ûø¬ı˛˜±ÀÌ Œ¸Ã¬ı˛¬ı˛øù¨¬ı˛ Ó¬±¬Ûœ˚˛ Ù¬˘ (insolation)

’Ú≈ˆ”¬Ó¬ ˝√√˚˛º ¸±ˆ¬±Ú± ’=À˘¬ı˛ ˜¬ı˛≈ ¸œ˜±Àz¬ ¬ı±ø¯∏«fl¡ ·Î¬ˇ ¬ı‘ø©Ü¬Û±Ó¬ ˝√√˚˛ õ∂±˚˛

250 ŒÔÀfl¡ 500 ø˜.ø˜.º ¤¬ı— ¤¬ı˛ øÚ¬ı˛é¬œ˚˛ Ê√˘¬ı±˚˛≈ ¸œ˜±Àz¬ ˝√√˚˛ õ∂±˚˛ 1300
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ŒÔÀfl¡ 2000 ø˜.ø˜.º ¬ıÂ√À¬ı˛¬ı˛ Œfl¡±ÀÚ± ˜±À¸˝◊√√ ·Î¬ˇ Î¬◊¯∏ÆÓ¬± 20° Œ¸.ø˜. ¤¬ı˛

ÚœÀ‰¬ Ú±À˜ Ú±º Ó¬±¬Û˜±S± › ’±^«Ó¬±¬ı˛ ø˜ø˘Ó¬ õ∂ˆ¬±À¬ı¬ı˛ øˆ¬øM√√ÀÓ¬ ¸±¬ı˛±¬ıÂ√¬ı˛

øÓ¬ÚøÈ¬ Ÿ¬Ó≈¬ Œ√‡± ˚±˚˛º ˚Ô±ñ

(1) ˙œÓ¬˘ ˙≈©® Ÿ¬Ó≈¬ñ ¤˝◊√√ ¸˜À˚˛ ø√ÀÚ¬ı˛ Ó¬±¬Û˜±S± Œ¬ıø˙ ˝√√˚˛ (26°-32° Œ¸–], øfl¡z≈¬ ¬ı˛±ÀÓ¬¬ı˛ Ó¬±¬Û˜±S±

’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ ˝√√˚˛ [õ∂±˚˛ 21° Œ¸–]º

(2) Î¬◊¯∏Æ ˙≈©® Ÿ¬Ó≈¬ñ õ∂±˚˛ Î¬◊~•§ ¸”˚«øfl¡¬ı˛ÀÌ¬ı˛ Ù¬À˘ ¸”˚«¬ı˛øù¨¬ı˛ Ó¬±¬Ûœ˚˛ Ù¬˘ Œ¬ıø˙ ˝√√˚˛ ¤¬ı— Î¬◊¯∏ÆÓ¬±

32° Œ¸– ŒÔÀfl¡ 38° Œ¸– ˝√√˚˛º

(3) Î¬◊¯∏Æ ’±^« Ÿ¬Ó≈¬ñ Œ˜±È¬ ¬ı±ø¯∏«fl¡ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ õ∂±˚˛ 80% ŒÔÀfl¡ 90% ¤˝◊√√ Ÿ¬Ó≈¬ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º

ø¬ıÀù´¬ı˛ ø¬ıøˆ¬iß ¸±ˆ¬±Ú± ’=À˘ ·Î¬ˇ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬ıKI◊Ú·Ó¬ Ó¬±¬ı˛Ó¬˜… Œ√‡± ˚±˚˛º ¤¬ı˛ õ∂Ò±Ú fl¡±¬ı˛Ì

≈√øÈ¬º ˚Ô±ñ(a) øÚ¬ı˛é¬À¬ı˛‡± ŒÔÀfl¡ ”√¬ı˛Q › (b) ˆ”¬õ∂±fl‘¡øÓ¬fl¡ ∆¬ıø‰¬S…º Œ˚˜Ú, ¬ıË±øÊ√À˘¬ı˛ ¸±ˆ¬±Ú± ’=À˘¬ı˛

[àÔ±Úœ˚˛ Ú±˜ ëŒ¸¬ı˛±ÀÎ¬±í] Î¬◊2‰¬Ó¬± ¸˜≈^¬Û‘á¬ ŒÔÀfl¡ 1300 ø˜.ø˜. ¤¬ı— ¤‡±Úfl¡±¬ı˛ ·Î¬ˇ ¬ı±ø¯∏«fl¡ Ó¬±¬Û˜±S±

20° Œ¸–ñ26° Œ¸– ¤¬ı— ·Î¬ˇ ¬ı±ø¯∏«fl¡ ¬ı‘ø©Ü¬Û±Ó¬ 750 ø˜ø˜-2000 ø˜.ø˜.º fl¡˘ø•§˚˛±¬ı˛ ë˘…±ÀÚ±í-¤¬ı˛

·Î¬ˇ ¬ı±ø¯∏«fl¡ ¬ı‘ø©Ü¬Û±Ó¬ 2000 ø˜.ø˜.ñ4000 ø˜. ø˜. [’±øµÊ√ ¬Û¬ı«ÀÓ¬¬ı˛ fl¡±ÀÂ√] ¤¬ı— ·Î¬ˇ ¬ı±ø¯∏«fl¡ Ó¬±¬Û˜±S±

22° Œ¸– ¤¬ı— ¸¬ı«±øÒfl¡ Ó¬±¬Û˜±S± 32° Œ¸–º ’±¬ı±¬ı˛ ˆ¬±¬ı˛Ó¬œ˚˛ ¸±ˆ¬±Ú± ’=À˘ Œ˜ ˜±À¸ Î¬◊¯∏ÆÓ¬± Œ¬ıÀÎ¬ˇ

˝√√ ˛̊ 45° Œ¸–ñ48° Œ¸– ¤¬ı— Ê√±Ú≈˚˛±ø¬ı˛ ˜±À¸ Ó¬± fl¡À˜ ˝√√˚˛ 5° Œ¸– ¬ı± Ó¬±¬ı˛ fl¡˜ ¤¬ı— Œ˜±È¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛

õ∂±˚˛ 80%–90% ˝√√˚˛º 15˝◊√√ Ê≈√Ú ŒÔÀfl¡ 15 Œ¸ÀõI◊•§À¬ı˛¬ı˛ ˜ÀÒ… [¬ı±ø¯∏«fl¡ ·Î¬ˇ 15,000 ø˜. ø˜.]º

¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ ∆¬ıø˙©Ü…ñ‚±À¸¬ı˛ ¸±ÀÔ øfl¡Â≈√ ¸—‡…fl¡ ·±Â√ Ê√ij±À˘› ¸±ˆ¬±Ú± ¬ı± √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜

¬ı±À˚˛±˜ ’=˘ ¸±Ò±¬ı˛ÌÓ¬ √œ‚« › ‚Ú ‚±À¸ ’±26√±ø√Ó¬º ¸±ˆ¬±Ú± Î¬◊øæ√√À·±á¬œÀÓ¬

øSd¬¬ı˛œ˚˛ ·Í¬Ú ¸≈¶Û©Üˆ¬±À¬ı Œ√‡± ˚±˚˛º ˚Ô±ñ

(1) ¸¬ı«øÚ•ß ¬ı± ˆ”¬¬Û‘á¬ ¸—˘¢ü d¬¬ı˛ñ

¤˝◊√√ d¬À¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ‚±¸ Ê√±Ó¬œ˚˛ ·±Â√ Œ√‡± ˚±˚˛º ‚±¸·≈ø˘ ‡≈¬ı ‚Ú,

˙q¡ › ·ÀÎ¬ˇ õ∂±˚˛ 40 Œ¸.ø˜. ˘•§± ˝√√˚˛º ’¬ı˙… øfl¡Â≈√ øfl¡Â≈√ ‚±¸ õ∂±˚˛ 350

Œ¸.ø˜. ¬Û˚«z¬ ˘•§± ˝√√À˚˛ Ô±Àfl¡º ë’±øÙË¬fl¡±Ú ¤ø˘Ù¬…±KI◊í Ú±À˜¬ı˛ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛

‚±À¸¬ı˛ Î¬◊2‰¬Ó¬± ˝√√˚˛ õ∂±˚˛ 500 Œ¸.ø˜.º ¤˝◊√√ ‚±À¸¬ı˛ ¬Û±Ó¬± ˝√√˚˛ õ∂±˚˛ ‰¬…±¬ÛÈ¬±

’±fl‘¡øÓ¬¬ı˛, Œ˚·≈ø˘ ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ Á¡À¬ı˛ ˚±˚˛º ’±¬ı±¬ı˛ ’±^« Ÿ¬Ó≈¬ÀÓ¬ Ê√ij ŒÚ˚˛º

¸±ˆ¬±Ú± ‚±¸·≈ø˘ ·≈26√±fl¡±¬ı˛ ˝√√˚˛ ¤¬ı— ˆ”¬ø˜ˆ¬±À·¬ı˛ ¸¬ı«S ‚±À¸ Ï¬±fl¡± Ô±Àfl¡

Ú±º Ó‘¬Ìˆ”¬ø˜¬ı˛ ˜±ÀÁ¡ ˜±ÀÁ¡ Î¬◊ij≈q¡ ’=˘› Œ√‡± ˚±˚˛º ¸±ˆ¬±Ú± ‚±À¸¬ı˛

ø˙fl¡Î¬ˇ·≈ø˘ ‚Ú, ¸”Ñ › ·≈26√±fl¡±¬ı˛ ˝√√˚˛ ¤¬ı— ˜±øÈ¬¬ı˛ ˜ÀÒ… ¤˜Úøfl¡ õ∂±˚˛ 2.5

ø˜È¬±¬ı˛ ¬Û˚«z¬ õ∂À¬ı˙ fl¡À¬ı˛º ¸±ˆ¬±Ú± ‚±À¸¬ı˛ ’Ú…Ó¬˜ fl¡À˚˛fl¡øÈ¬ õ∂Ê√±øÓ¬ ˝√√˘
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˝√√±˝◊√√¬Û±¬ı˛ Œ˝√√øÚ˚˛± [¤ø˘Ù¬…±KI◊], ¬Û…±øÚfl¡±˜, Œ¬ÛøÚÀ¸È¬±˜, ’…±ÚÀE±À¬Û·Ú ¤¬ı—

’±øÙË¬fl¡±Ú ˝◊√√˜À¬Û¬ı˛±È¬± ø¸ø˘ÚøEfl¡±º ˙≈©® ¢∂œÉ Ÿ¬Ó≈¬ÀÓ¬ ‚±¸·≈ø˘ Œ√‡ÀÓ¬

˜¬ı˛≈õ∂±˚˛ ˝√√˚˛, øfl¡z≈¬ ’±^« ¢∂œÉ Ÿ¬Ó≈¬ÀÓ¬ ¤·≈ø˘ ¸¬ı≈Ê√ ˝√√À˚˛ ›ÀÍ¬º

(2) ˜Ò…¬ıÓ«¬œ d¬¬ı˛ñ ¤˝◊√√ d¬¬ı˛øÈ¬ÀÓ¬ øfl¡Â≈√ ŒÁ¡±¬ÛÁ¡±Î¬ˇ ¤¬ı— ‡≈¬ı ŒÂ√±ÀÈ¬± ¬ı‘é¬Ê√±Ó¬œ˚˛ ·±Â√ (Woody

plant) Œ√‡± ˚±˚˛º

(3) ¸À¬ı«±2‰¬ ¬ı± ‰¬“√±À√±˚˛± d¬¬ı˛ñ

¤˝◊√√ d¬¬ı˛øÈ¬ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ¬ı‘é¬Ê√±Ó¬œ˚˛ ·±Â√ (woody plant) øÚÀ˚˛ ·øÍ¬Ó¬º

Œ˚À˝√√Ó≈¬ Ê√À˘¬ı˛ õ∂±¬Û…Ó¬±¬ı˛ › ’±^«Ó¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¤˝◊√√ ·±Â√·≈ø˘¬ı˛ ¸±Ò±¬ı˛Ì

∆¬ıø˙©Ü…·≈ø˘ [Êij, ¬¬ı‘øX, ¬Û±Ó¬± › fl¡±ÀG¬¬ı˛ ’±fl¡±¬ı˛, ∆√‚«… ˝◊√√Ó¬…±ø√]

øÚˆ«¬¬ı˛˙œ˘, Ó¬±˝◊√√ ¸±ˆ¬±Ú± ·±Â√·≈ø˘¬ı˛ Œ|øÌø¬ıÚ…±¸·Ó¬ ∆¬ıø‰¬S… Œ√‡± ˚±˚˛ ¤¬ı—

·±Â√·≈ø˘¬ı˛ Î¬◊2‰¬Ó¬± ¸±Ò±¬ı˛ÌÓ¬ 6 ø˜– ŒÔÀfl¡ 12 ø˜– ˝√√˚˛º

Î¬◊¯∏Æ ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ Ê√À˘¬ı˛ ’ˆ¬±À¬ı ¸±ˆ¬±Ú± ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ŒÔÀfl¡ õ∂À¶§√Ú fl¡˜ ˝√√˚˛º ’±¬ı±¬ı˛ Œ˚¸¬ı ·±Â√

˙≈©®Ó¬± ¸˝√√… fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±, Œ¸·≈ø˘ ¬ÛSÀ˜±‰¬Ú fl¡À¬ı˛ ¤¬ı— ¤Àé¬ÀS ¬ÛÌ«À˜±‰¬œ ·±ÀÂ√¬ı˛ ∆¬ıø˙©Ü… Œ√‡±

˚±˚˛º ¬Ûø¬ı˛À¬ı˙·Ó¬ fl¡±¬ı˛ÀÌ ¸±ˆ¬±Ú± ø˙fl¡Î¬ˇ·≈ø˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… 5ø˜– ŒÔÀfl¡ 200 ø˜.ø˜. ¬Û˚«z¬ õ∂À¬ı˙ fl¡À¬ı˛º

˙≈©® Ÿ¬Ó≈¬ÀÓ¬ Œˆ¬Ã˜ Ê√˘d¬¬ı˛ ’ÀÚfl¡ ÚœÀ‰¬ ŒÚÀ˜ Œ·À˘› ·±Â√·≈ø˘ ˘•§± ø˙fl¡Î¬ˇ ø√À˚˛ Ê√˘ ¸—¢∂˝√√ fl¡À¬ı˛º

’À¬Ûé¬±fl‘¡Ó¬ é≈¬^±fl¡±¬ı˛ ·±Â√ › ¬˘Ó¬±·±Â√·≈ø˘¬ı˛ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ø˙fl¡Î¬ˇ [¶£¬œÓ¬fl¡µ] Œ√‡± ˚±˚˛, ˚±¬ı˛ ˜ÀÒ…

Ê√˘ ¸ø=Ó¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— Œ˚ Ê√˘ ·±Â√ ˙≈©® ¸˜À˚˛ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

·±Â√·≈ø˘¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’—˙ ¬ı± ‰¬“√±À√±˚˛± õ∂±˚˛ ‰¬…±¬ÛÈ¬± Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛, Ó¬À¬ı ·±Â√·≈ø˘ ø¬ıøé¬5ˆ¬±À¬ı ¬ıøKI◊Ó¬

Ô±Àfl¡º fl¡±ÀG¬¬ı˛ Œ√˝√√ ø√À˚˛ ’ÀÚfl¡ Î¬±˘¬Û±˘± Œ¬ıø¬ı˛À˚˛ ’±À¸ Œ˚·≈ø˘ ˜Ò…¬ıÓ«¬œ d¬À¬ı˛ ø˜ø˘Ó¬ ˝√√˚˛º ¸±ˆ¬±Ú±

·±Â√·≈ø˘¬ı˛ fl¡À˚˛fl¡øÈ¬ ’±·≈Ú-Œ¬ı˛±Òfl¡±¬ı˛œ ˝√√˚˛, fl¡±¬ı˛Ì Ó¬±À√¬ı˛ Â√±˘ › ¬ıœÊ√±Ò±¬ı˛ ¬Û≈¬ı˛≈ ˝√√˚˛º ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜

Î¬◊øæ√-õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± ‡≈¬ı˝◊√√ fl¡˜ ˝√√˚˛º Œ˚˜Ú, Ó¬±ÚÊ√±øÚ˚˛± ŒÔÀfl¡ Œ¸ÀÚ·±˘ ¬Û˚«z¬ ¤fl¡˜±S ·±Â√ ˝√√˘

¬ı±›¬ı±¬ı ¤¬ı— ’±˝◊√√ˆ¬ø¬ı˛ Œfl¡±àÈ√√ ŒÔÀfl¡ ¸≈√±ÀÚ¬ı˛ ˜ÀÒ… Ó¬±˘ ·±ÀÂ√¬ı˛ õ∂±Ò±Ú… Œ√‡± ˚±˚˛º ’±øÙË¬fl¡±Ú ¸±ˆ¬±Ú±¬ı˛

õ∂Ò±Ú ·±Â√·≈ø˘ ˝√√˘ ’±˝◊√√À¸±¬ı±¬ı˛ø˘øÚ˚˛±, ¬ı±›¬ı±¬ı › Î¬˜ ¬Û±˜º

Î¬◊øæ√√ › Ó‘¬Ìˆ”¬ø˜¬ı˛ ’±Ú≈¬Û±øÓ¬fl¡ ’¬ıàÔ±Ú ¤¬ı— ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ ·Í¬Ú ’Ú≈¸±À¬ı˛ ¸±ˆ¬±Ú± ¬ı±À˚˛±˜Àfl¡

øÚ•ßø˘ø‡Ó¬ ‰¬±¬ı˛øÈ¬ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛ (Furley › Newey, 1983)º ˚Ô±ñ

(a) Î¬◊Î¬˘…±`¬ ¸±ˆ¬±Ú±ñ ¬ı‘é¬ › ŒÁ¡±¬Û ø√À˚˛ ·øÍ¬Ó¬ ¤˝◊√√ ¸±ˆ¬±Ú±¬ı˛ ‰¬“√±À√±˚˛± ‚Ú ˝√√˚˛º ¤Àfl¡ ëŒflv¡±˘Îƒ¬

¸±ˆ¬±Ú±í ¬ıÀ˘º Î¬◊2‰¬Ó¬˜ d¬À¬ı˛¬ı˛ ‰¬“√±À√±˚˛± ‡≈¬ı ‚Ú ˝√√À˘› ˚ÀÔ©Ü ¬Ûø¬ı˛˜±Ì

¸”˚«±À˘±fl¡ ˆ”¬¬Û‘Àá¬ ¤À¸ Œ¬ÛÃ“√Â√±˚˛, ˚± ÚœÀ‰¬¬ı˛ ˘Ó¬±Ê√±Ó¬œ˚˛ ·±Â√·≈ø˘¬ı˛ õ∂À˚˛±Ê√Ú

˘±À·º ¸±Ò±¬ı˛ÌÓ¬ ¤ø¬ÛÙ¬±˝◊√√È¬ õ∂±˚˛ Œ√‡± ˚±˚˛ Ú±, øfl¡z≈¬ øfl¡Â≈√ ˘Ó¬±·±Â√ [˚±À√¬ı˛

ø˙fl¡Î¬ˇ ˜±øÈ¬ÀÓ¬ Œõ∂±øÔÓ¬] ¤‡±ÀÚ ¬Û±›˚˛± ˚±˚˛º
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(b) ¬ı‘é¬ ¸±ˆ¬±Ú±ñ ¬ı‘Àé¬¬ı˛ ø√fl¡ ŒÔÀfl¡ ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊ij≈q¡ Î¬◊øæ√À√¬ı˛ ’±¬ı¬ı˛Ì ¤¬ı— ø¬ıøé¬5ˆ¬±À¬ı

øfl¡Â≈√ ŒÁ¡±¬Û Œ√‡± ˚±˚˛º Ó¬˘À√˙ ‚±À¸ ’±¬ı‘Ó¬ Ô±Àfl¡ ¤¬ı— Œfl¡±ÀÚ± ‰¬“√±À√±˚˛±

¤‡±ÀÚ ·øÍ¬Ó¬ ˝√√˚˛ Ú±º

(c) ·≈{j › ŒÁ¡±¬Û˜˚˛ ¸±ˆ¬±Ú±ñ

¤Àé¬ÀS ÚœÀ‰¬¬ı˛ d¬¬À¬ı˛ ˜±¸ ¤¬ı— ø¡ZÓ¬œ˚˛ d¬À¬ı˛ ·≈{j › ŒÁ¡±¬Û Ê√Àijº ¤‡±ÀÚ

¬ı‘é¬ õ∂±˚˛ ŒÚ˝◊√√ ¬ı˘À˘˝◊√√ ‰¬À˘º ¤‡±Úfl¡±¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√ ø¡Zd¬¬ı˛œ˚˛º

(d) Ó‘¬Ì ¸±ˆ¬±Ú±ñ ‚Ú ‚±¸ø¬ıø˙©Ü ¤˝◊√√ Œ|øÌÀÓ¬ Œfl¡±ÀÚ± ¬ı‘é¬, ·≈{j › ŒÁ¡±¬ÛÁ¡±Î¬ˇ Ô±Àfl¡ Ú±º

Ó¬À¬ı ‚±À¸¬ı˛ ’±¬ı¬ı˛Ì ’ø¬ıø26√iß Ú˚˛, ¬ı¬ı˛— ˜±ÀÁ¡ ˜±ÀÁ¡ Ù¬“√±fl¡± ‚±¸˝√√œÚ ˆ”¬ˆ¬±·

Œ√‡± ˚± ˛̊º

õ∂±fl‘¡øÓ¬fl¡ √±¬ı±Ú˘ ¤¬ı— ˜±Ú≈À¯∏¬ı˛ ¡Z±¬ı˛± ‚±À¸¬ı˛ √˝√√Ú ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…º ˚ø√› ˜±Ú≈À¯∏¬ı˛

√˝√√ÀÚ¬ı˛ Ù¬À˘ øfl¡Â≈√ ∆Ê√¬ı ¬Û√±Ô« Ò√ı—¸ ˝√√˚˛, Ó¬¬ı≈› ¸±ˆ¬±Ú± Ó‘¬Ìˆ”¬ø˜¬ı˛ √˝√√Ú ¬ı±d≈¬¸—àÔ±øÚfl¡ õ∂ø√flË¡˚˛±¬ı˛

(ecological process) Œé¬ÀS ·≈¬ı˛≈Q¬Û”Ì«, fl¡±¬ı˛Ì Ó¬± õ∂øÓ¬¬ıÂ√¬ı˛ ‚±À¸¬ı˛ ¬Û≈ÚÊ«√Àij ¸±˝√√±˚… fl¡À¬ı˛º õ∂øÓ¬ ¬ıÂ√¬ı˛

˜±ÀÁ¡ ˜±ÀÁ¡ ‚±À¸¬ı˛ √˝√√Ú ˝√√˚˛ ¬ıÀ˘ ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı ¸±ˆ¬±Ú± ’=À˘ øfl¡Â≈√ ’ø¢ü-Œ¬ı˛±Òfl¡±¬ı˛œ Î¬◊øæ√√ õ∂Ê√±øÓ¬

› ‚±À¸¬ı˛ (imperata spp.) Ê√ij ˝√√˚˛º

Ê√œ¬ıÊ√z≈¬¬ı˛ ∆¬ıø˙©Ü…ñ

ø¬ıøˆ¬iß ¸±ˆ¬±Ú± ’=˘ ¬ı± √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘ øÚ•ßø˘ø‡Ó¬ fl¡±¬ı˛ÀÌ ø¬ıøˆ¬iß õ∂±Ìœ õ∂Ê√±øÓ¬·Ó¬

∆¬ıø‰¬S… ˘é¬… fl¡¬ı˛± ˚±˚˛º ˚Ô± (1) Î¬◊»¬ÛøM√√ › ø¬ıfl¡±À˙¬ı˛ ø¬ıøˆ¬iß ¬Û˚«±À˚˛ ø¬ıøˆ¬iß ¸±ˆ¬±Ú± ’=À˘ øˆ¬iß

Ò¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ± Œ√‡± ˚±˚˛ ¤¬ı— (2) ø¬ıøˆ¬iß ¸±ˆ¬±Ú± ’=À˘ ˜±Ú≈À¯¬ı˛ ¬’Ú≈õ∂À¬ıÀ˙¬ı˛ ˜±S±

øˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ ø¬ıøˆ¬iß Ÿ¬Ó≈¬ÀÓ¬ ‡±À√…¬ı˛ Œ˚±·±ÀÚ¬ı˛ ¬Û±Ô«fl¡…

˝√√˚˛º ’±^« ¢∂œÉfl¡±À˘ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ Ê√ij › ø¬ıfl¡±À˙¬ı˛ ˝√√±¬ı˛ Œ¬ıø˙ ˝√√˚˛ ¬ıÀ˘ ’±^« Ÿ¬Ó≈¬ÀÓ¬ ‡±À√…¬ı˛

õ∂±‰≈¬˚« › ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ‡±À√…¬ı˛ ’ˆ¬±¬ı Œ√‡± ˚±˚˛º ¬Û˙≈‡±À√…¬ı˛ õ∂±¬Û…Ó¬±¬ı˛ ¤˝◊√√ Ÿ¬Ó≈¬·Ó¬ Ó¬±¬ı˛Ó¬˜… ¤‡±Úfl¡±¬ı˛

õ∂±ÌœÀ·±á¬œÀfl¡ ’ÀÚfl¡È¬± õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Ó¬±Â√±Î¬ˇ± ˜±Ú≈À¯∏¬ı˛ ¬Û˙≈ø˙fl¡±¬ı˛› Ê√œ¬ıÀ·±á¬œ¬ı˛ ¸—‡…±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬

fl¡À¬ı˛º ¤¸¬ı ¬ı±Ò± ¸ÀN› √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ø¬ıø‰¬S õ∂Ê√±øÓ¬¬ı˛ Ê√œ¬ıÊ√z≈¬¬ı˛ ¸&Ò±Ú Œ˜À˘º

’±øÙË¬fl¡±Ú ¸±ˆ¬±Ú±¬ı˛ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ õ∂Ê√±øÓ¬¬ı˛ Œ˜¬ı˛≈√G¬œ d¬Ú…¬Û±˚˛œ õ∂±Ìœ¬ı˛ ¸&Ò±Ú ¬Û±›˚˛± ˚±˚˛º

Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û ¬ı˘± ˚±˚˛ Œ˚, ¬Û”¬ı« ’±øÙË¬fl¡±¬ı˛ ¸±ˆ¬±Ú± ’=À˘ õ∂±˚˛ 40 õ∂Ê√±øÓ¬¬ı˛ ø¬ı˙±˘À√˝√√œ Ó‘¬ÌÀˆ¬±Ê√œ

d¬Ú…¬Û±˚˛œ [Œ˚˜Ú, ’±øÙË¬fl¡±Ú ˜ø˝√√¯∏, ŒÊ√¬ıË±, øÊ√¬ı˛±Ù¬, ˝√√±øÓ¬, ø˝√√À¬Û±¬ÛÀÈ¬± ˜±¸, ’…±øKI◊À˘±¬Û õ∂ˆ‘¬øÓ¬] õ∂±Ìœ

Œ√‡± ˚±˚˛º ¤fl¡˝◊√√ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ (habitat) õ∂± ˛̊ 16 õ∂Ê√±øÓ¬¬ı˛ ¬Û˙≈Àfl¡ ¤fl¡¸±ÀÔ ‰¬¬ı˛ÀÓ¬ Œ√‡± ˚±˚˛º

Ó¬À¬ı √øé¬Ì ’±À˜ø¬ı˛fl¡± › ’Àà√∏Cø˘˚˛±Ú ¸±ˆ¬±Ú±˚˛ ‰¬±¬ı˛Ìfl¡±¬ı˛œ d¬Ú…¬Û±˚˛œ ¬Û˙≈¬ı˛ ‡≈¬ı Œ¬ıø˙ ¸—‡…fl¡ õ∂Ê√±øÓ¬

¬Û±›˚˛± ˚±˚˛ Ú±, øfl¡z≈¬ ¤˝◊√√ ’=˘·≈ø˘ÀÓ¬ ’±øÙË¬fl¡±Ú ¸±ˆ¬±Ú±¬ı˛ ˜ÀÓ¬± ’ÀÚfl¡ õ∂Ê√±øÓ¬¬ı˛ ¬Û±ø‡ Œ√‡ÀÓ¬
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¬Û±›˚˛± ˚±˚˛º ’Àà√∏Cø˘˚˛±Ú ¸±ˆ¬±Ú±ÀÓ¬ ˜±¬ı˛¸≈ø¬Û˚˛±Ú Ú±À˜¬ı˛¡ ¤fl¡ d¬Ú…¬Û±˚˛œ Ê√œ¬ı ’±ÀÂ√ ¤¬ı— õ∂±˚˛ 50

õ∂Ê√±øÓ¬¬ı˛ fl¡…±„√√±¬ı˛≈ ’±ÀÂ√, ˚±À√¬ı˛ ’±˚˛Ó¬Ú ˜±S 30 Œ¸.ø˜. ŒÔÀfl¡ (wallaby) õ∂±˚˛ 1.5 ø˜È¬±¬ı˛ ˘•§±

˝√√˚˛º √øé¬Ì ’±À˜ø¬ı˛fl¡±Ú ¸±ˆ¬±Ú±˚˛ ˝√√ø¬ı˛Ì › Guanaco-¤¬ı˛ ˜ÀÓ¬± ¬ıÀÎ¬ˇ± ’±˚˛Ó¬Úø¬ıø˙©Ü ‰¬±¬ı˛Ìfl¡±¬ı˛œ d¬Ú…¬Û±˚˛œ

õ∂±Ìœ Œ√‡± ˚±˚˛º ¤Â√±Î¬ˇ± ¤‡±ÀÚ ’¸—‡… ¬Û±˚˛¬ı˛±, ˝√√“√±¸, Toucan, Nightjar, Kingfisher, Finches,

Parakeets, Wood Pecker õ∂ˆ‘¬øÓ¬ Œ√‡± ˚±˚˛º

Ó‘¬Ìˆ”¬ø˜ ‡≈¬ı ‚Ú ‚Ú ¬ıÀ˘ ¸±ˆ¬±Ú±˚˛ ¬ı‘˝√√√±fl¡±¬ı˛ ¬Û˙≈¬ı˛ Ê√ij › ø¬ıfl¡±˙ ˝√√ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ¤¬ı˛ ˜Ò…

ø√À˚˛ ¬ıÀÎ¬ˇ± ’±fl¡±À¬ı˛¬ı˛ d¬Ú…¬Û±˚˛œ ¬Û˙≈ [˝√√±øÓ¬, øÊ√¬ı˛±Ù¬, ŒÊ√¬ıË±, ·±G¬±, ’…±øKI◊À˘±¬Û ˝◊√√Ó¬…±ø√] ‡≈¬ı ¸˝√√ÀÊ√

Œ‚±¬ı˛±ÀÙ¬¬ı˛± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ø¬ıøˆ¬iß Ê√±ÀÓ¬¬ı˛ ¬Û±ø‡·≈ø˘ [Œ˚˜Ú Courses, Bustard, Game bird, ’øà√∏C‰¬,

·øÊ«√˘±, ¤˜≈ ˝◊√√Ó¬…±ø√] ¤‡±ÀÚ Ê√ij ŒÚ˚˛ › ¸—‡…± ¬ı‘øX fl¡À¬ı˛º

¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ’ÀÚfl¡ ’À˜¬ı˛≈√G¬œ ¬Û˙≈ › fl¡œÈ¬¬ÛÓ¬e· ’±ÀÂ√º Ù¬øÎ¬ˇ—, ø¬Û“√¬ÛÀÎ¬ˇ, Î¬◊˝◊√√À¬Û±fl¡±,

ø¬ıÀÂ√, ˜±fl¡Î¬ˇ¸± õ∂ˆ‘¬øÓ¬ ¸±ˆ¬±Ú± ’=À˘¬ı˛ ø¬ıøˆ¬iß ’—À˙ ¬ı˝≈√√¸—‡…±˚˛ ¬ı˛À˚˛ÀÂ√º Œ¬Û±fl¡±, ˜±fl¡Î¬ˇ¸±, ¬ÛÓ¬e·

õ∂ˆ‘¬øÓ¬¬ı˛ ¸—‡…± ˙≈©® ¸˜À˚˛¬ı˛ Ó≈¬˘Ú±˚˛ ’±^« Ÿ¬Ó≈¬ÀÓ¬ ’ÀÚfl¡ Œ¬ıÀÎ¬ˇ ˚±˚˛º ’À¬Ûé¬±fl‘¡Ó¬ ¬ı‘˝√√√±fl¡±¬ı˛ ’À˜¬ı˛≈√G¬œ

¬ÛÓ¬e··≈ø˘ ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ¤¬ı— ’À¬Ûé¬±fl‘¡Ó¬ é≈¬^±fl¡±¬ı˛ ¬ÛÓ¬e··≈ø˘ ’±^« ’=À˘ Œ√‡± ˚±˚˛º

˚ø√› ¸±ˆ¬±Ú± ’=À˘ ’¸—‡… õ∂Ê√±øÓ¬¬ı˛ Œ˜¬ı˛≈√G¬œ › ’À˜¬ı˛≈√G¬œ õ∂±Ìœ › fl¡œÈ¬¬ÛÓ¬e· ¬ı˛À˚˛ÀÂ√ [¸”Ñ

¬ÛÓ¬e· ŒÔÀfl¡ ¬ı‘˝√√» Ê√z≈¬], Ê√œ¬ıÊ√z≈¬À√¬ı˛ ˜ÀÒ… ‡±À√…¬ı˛ Œfl¡±ÀÚ± õ∂øÓ¬À˚±ø·Ó¬± ŒÚ˝◊√√º fl¡±¬ı˛Ì ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛

∆¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ ¤‡±Úfl¡±¬ı˛ Ê√œ¬ıÊ√z≈¬À√¬ı˛ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ‡±√…±ˆ¬…±¸ ’±ÀÂ√º Œ˚˜Ú øÊ√¬ı˛±Ù¬ Ó¬±¬ı˛ ˘•§±

·˘±¬ı˛ ¸±˝√√±À˚… ·±Â√¬Û±˘±¬ı˛ › ŒÁ¡±¬ÛÁ¡±ÀÎ¬ˇ¬ı˛ ¸À¬ı«±2‰¬ d¬¬ı˛Àfl¡ ‡±√… ø˝√√À¸À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ¤¬ı— ŒÁ¡±À¬Û¬ı˛

¬Û±Ó¬±¬ı˛ ˜ÀÒ… › ˘•§± ‚±À¸¬ı˛ ’±Î¬ˇ±À˘ ’¬ıàÔ±Ú fl¡À¬ı˛º ’Ú…±Ú… ¬ıÚ…¬Û˙≈ ˜±Á¡±ø¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ ‚±¸Àfl¡ ¬ı…¬ı˝√√±¬ı˛

fl¡À¬ı˛º øfl¡z≈¬ ˝√√ø¬ı˛Ì õ∂Ê√±øÓ¬¬ı˛ õ∂±Ìœ·≈ø˘ ŒÂ√±ÀÈ¬± ŒÂ√±ÀÈ¬± ‚±¸·≈ø˘Àfl¡ ‡±˚˛º Œ√‡± ˚±˚˛ Œ˚ ¸±ˆ¬±Ú± ’=À˘¬ı˛

Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸ ¤¬ı— ¬Û˙≈À√¬ı˛ ‡±√…±ˆ¬…±À¸¬ı˛ ˜ÀÒ… ¤fl¡øÈ¬ ‚øÚá¬ ¸•Ûfl«¡ ’±ÀÂ√º

Ÿ¬Ó≈¬·Ó¬ ¸‰¬˘Ó¬±¬ı˛ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ øˆ¬øM√√ÀÓ¬ ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ Ê√œ¬ıÊ√z≈¬Àfl¡ ¬Û“√±‰¬øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡

fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(a) Gazelle, Ziraffe, Hartebeest õ∂ˆ‘¬øÓ¬ ¬Û˙≈¬ı˛ ˝√√˚˛ ¸±˜±Ú… Ÿ¬Ó≈¬·Ó¬ ¸‰¬˘Ó¬± ’±ÀÂ√, ’Ô¬ı±

õ∂±˚˛ Œfl¡±ÀÚ± Ÿ¬Ó≈¬·Ó¬ ¸‰¬˘Ó¬± ŒÚ˝◊√√º

(b) ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ Impala-¤¬ı˛ ˜ÀÓ¬± ¬Û˙≈À√¬ı˛ ’±—ø˙fl¡ ¬ı± ¸±˜±Ú… ¸‰¬˘Ó¬± ’±ÀÂ√º

(c) ’±^« Ÿ¬Ó≈¬ÀÓ¬ Warthog, Dikdik, Waterbuck, Rhino õ∂ˆ‘¬øÓ¬º ¬Û˙≈À√¬ı˛ › ’±—ø˙fl¡ ¸‰¬˘Ó¬±

’±ÀÂ√º

(d) ˙≈©® Ÿ¬Ó≈¬ÀÓ¬ ˜ø˝√√¯∏, ŒÊ√¬ıË±, ˝√√±øÓ¬, ¬ıÚ…·±ˆ¬œ, fl‘¡¯∏Æ¸±¬ı˛ ˝√√ø¬ı˛Ì õ∂ˆ‘¬øÓ¬ ¬Û˙≈¬ı˛ õ∂‰¬¬ı˛Ìº

(e) õ∂‰¬¬ı˛ÀÌ¬ı˛ fl¡±ÀÂ√ ˜ø˝√√¯∏, ˝√√±øÓ¬, ŒÊ√¬ıË± õ∂ˆ‘¬øÓ¬ ¬Û˙≈¬ı˛ ¬ı…¬ı˝√√±¬ı˛º
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¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ Œ˜±È¬ ¬Û˙≈¸—‡…±¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ¸—‡…fl¡ ¬ı˛À˚˛ÀÂ√ ¬Û”¬ı« ’±øÙË¬fl¡±¬ı˛ ¸±ˆ¬±Ú±

’=À˘º ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ ·Î¬ˇ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬± (NPP) ˝√√À˘± ¬ıÂ√¬ı˛õ∂øÓ¬ õ∂øÓ¬ ¬ı·« ø˜È¬±À¬ı˛

900 ˙≈©® ¢∂±˜, Œ˚‡±ÀÚ ¬Û‘øÔ¬ıœ¬ı˛ ¸¬ı ¸±ˆ¬±Ú± ’=À˘¬ı˛ ¬ıÂ√¬ı˛ õ∂øÓ¬ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬± (NPP)

˝√√˘ 13.5 × 109 È¬Úº Î¬◊˝◊√√À¬Û±fl¡± ˝√√˘ ¸±ˆ¬±Ú±¬ ¬ı±À˚˛±À˜¬ı˛ ‡≈¬ı ·≈¬ı˛≈Q¬Û”Ì« fl¡œÈ¬ fl¡±¬ı˛Ì Œ¸·≈ø˘ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛

ø¬ıÀ˚˛±Ê√ÀÚ ¤¬ı— ‡±√…À˜Ã˘·≈ø˘¬ı˛ ¬Û≈Ú¬ı˛±¬ıÓ«¬ÀÚ (Recycling) ¸±˝√√±˚… fl¡À¬ı˛º

˜±Ú≈¯∏ › ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ñ

¬ıÓ«¬˜±Ú ¸±ˆ¬±Ú±¬ı˛ ø¬ıøˆ¬iß ’—À˙ ˜Ú≈¯∏…Ê√±øÓ¬¬ı˛ ø¬ı¬ıÓ«¬Ú › ø¬ıfl¡±˙ ‡≈¬ı˝◊√√ ·≈¬ı˛≈Q¬Û”Ì« fl¡±¬ı˛Ì ˜”˘ õ∂±fl‘¡øÓ¬fl¡

¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ±·≈ø˘¬ı˛ ¸±ÀÔ ˜±Ú≈À¯∏¬ı˛ ¸¬ı¸˜˚˛ ‚±Ó-õ∂øÓ¬‚±Ó¬ ‰¬À˘ÀÂ√º ’¬ı˙… ¤Àé¬ÀS Ê√˘¬ı±˚˛≈ ›

¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛› ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¡± ’±ÀÂ√º øÚ˚˛ø˜Ó¬ Î¬◊øæ√À√¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ ¬ı¯∏«±fl¡±À˘ ¬ı± ’±^« Ÿ¬Ó≈¬ÀÓ¬

ÚÓ≈¬Ú ¸¬ı≈Ê√ ‚±À¸¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘ ¬ı˝≈√√¸—‡…fl¡ › ¬ı˝≈√√õ∂Ê√±øÓ¬¬ı˛ ¬Û˙≈ ‰¬À¬ı˛ Œ¬ıÎ¬ˇ±˚˛º øfl¡z≈¬ √±¬ı±ÚÀ˘¬ı˛

˜±Ò…À˜ Î¬◊øæ√À√¬ı˛ ¤˝◊√√ √˝√√ÀÚ¬ı˛ Ù¬À˘ ·±ÀÂ√¬ı˛ Œ˚ é¬øÓ¬ ˝√√˚˛, Ó¬± ¬ı‘˝√√√±fl¡±¬ı˛ Ó‘¬ÌÀˆ¬±Ê√œ ¬Û˙≈¬ı˛ ¸—‡…± ˝√}√√±¸ fl¡À¬ı˛º

·Ó¬ õ∂±˚˛ 50 ¬ıÂ√À¬ı˛ Ê√Ú¸—‡…± ¤Ó¬ ^≈Ó¬ Œ¬ıÀÎ¬ˇÀÂ√ Œ˚, ¸±ˆ¬±Ú± ¬ı±À˚˛±˜ ’=À˘¬ı˛ õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙

Ê√Ú¸—‡…±¬ı‘øX¬ı˛ ˜±Ò…À˜ ø¬ıÀ˙¯∏ˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ ˝√√À˚˛ÀÂ√ ¤¬ı— Ó‘¬Ìˆ”¬ø˜¬ı˛ ¤fl¡øÈ¬ ¬ıÀÎ¬ˇ± ’—˙ ˙¸…Ê√ø˜ÀÓ¬

¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ÀÂ√º ¸¬ı≈Ê√ø¬ıõ≠À¬ı¬ı˛ fl¡˜«¸”ø‰¬¬ı˛ ˜±Ò…À˜ fl‘¡ø¯∏Ê√ø˜¬ı˛ ¬ı…±¬Ûfl¡ õ∂¸±À¬ı˛¬ı˛ Ù¬À˘ ¸±ˆ¬±Ú± Ó‘¬Ìˆ”¬ø˜¬ı˛

¸—Àfl¡±‰¬Ú ˝√√À˚˛ÀÂ√º Î¬◊¬Û¬ı˛z≈¬ ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈¬ı˛ ¸—‡…± ¬ı±Î¬ˇ±˚˛ Ó‘¬Ìˆ”¬ø˜¬ı˛ ø¬ıÀ˙¯∏ é¬øÓ¬ ˝√√À˚˛ÀÂ√º Ó¬±Â√±Î¬ˇ±

¸—Àé¬À¬Û Ó‘¬Ìˆ”¬ø˜¬ı˛ ¬Û±À˙ ¬ı¸¬ı±¸fl¡±¬ı˛œ ˜±Ú≈À¯∏¬ı˛ fl¡±˚«fl¡˘±¬Û Ó‘¬Ìˆ”¬ø˜¬ı˛ ¸—Àfl¡±‰¬ÀÚ ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛

¤¬ı— ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ ¸—‡…± ˝√}√√±¸ fl¡À¬ı˛ ¤¬ı— ˚± ¬Û˙≈À√¬ı˛ ‡±À√…¬ı˛ Œ˚±·±Ú› ˝√}√√±¸ fl¡À¬ı˛º Ù¬À˘ ¬ıÓ«¬˜±Ú

Ó‘¬Ìˆ”¬ø˜ÀÓ¬ ¬ı¸¬ı±¸fl¡±¬ı˛œ ¬Û˙≈À√¬ı˛ fl¡±ÀÂ√ ‚±À¸¬ı˛ ’ˆ¬±¬ı Œ√‡± ø√À˚˛ÀÂ√º Ê√œ¬ıÊ√z≈¬¬ı˛ ’ÀÚfl¡ õ∂Ê√±øÓ¬ ¸•Û”Ì«

Ò√ı—¸ ˝√√À˚˛ ˚±À26√ ¤¬ı— ¤À√¬ı˛ Œ˜±È¬ ¸—‡…±› õ∂øÓ¬ø√Ú √flË¡˜˙ fl¡À˜ ˚±À26√º

6.3.2 Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜

¬Û‘øÔ¬ıœ¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜·≈ø˘ ˜˝√√±À√˙·≈ø˘¬ı˛ ’ˆ¬…z¬À¬ı˛ ’¬ıøàÔÓ¬ ¤¬ı— ¬Ûø(˜±¬ı±˚˛≈ ¡Z±¬ı˛±

õ∂ˆ¬±ø¬ıÓ¬º ˜˝√√±À√˙œ˚˛ ’¬ıàÔ±ÀÚ¬ı˛ Ù¬À˘ ¤·≈ø˘ ¬Û˚«±5 ¬ı‘ø©Ü ¬Û±˚˛ Ú± ¤¬ı— Ó¬±˝◊√√ õ∂fl‘¡Ó¬¬ÛÀé¬ õ∂±˚˛ ¬ı‘é¬˝√√œÚº

√øé¬Ì Œ·±˘±ÀÒ«¬ı˛ Ó‘¬Ìˆ”¬ø˜·≈ø˘ ˜˝√√±À√˙·≈ø˘¬ı˛ √øé¬Ì-¬Û”¬ı« Œfl¡±ÀÌ ’¬ıàÔ±Ú fl¡À¬ı˛ ¤¬ı— ¸±˜≈ø^fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ¬ıÀ˘ ¤·≈ø˘ ’À¬Ûé¬±fl‘¡Ó¬ ¸˜ˆ¬±¬ı±¬Ûißº ˝◊√√Î¬◊À¬ı˛ø˙˚˛±¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜·≈ø˘ ëŒàÈ√√¬Ûí

Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬, ˚± fl‘¡¯∏Æ¸±·À¬ı˛¬ı˛ Î¬◊¬Ûfl”¡˘ ŒÔÀfl¡ Œ¢∂È¬ ¬ı˛±ø˙˚˛±Ú ¸˜ˆ”¬ø˜¬ı˛ ˜Ò… ø√À˚˛ ’±˘Ó¬±˝◊√√ ¬Û±˝√√±ÀÎ¬ˇ¬ı˛

¬Û±√À√˙ ¬Û˚«z¬ õ∂±˚˛ 3200 øfl¡.ø˜. ¤¬ı˛ Œ¬ıø˙ ’=˘ Ê≈√ÀÎ¬ˇ ’¬ıøàÔÓ¬º àÔ±ÀÚ àÔ±ÀÚ Î¬◊2‰¬ˆ”¬ø˜ ¤˝◊√√

Ó‘¬Ìˆ”¬ø˜Àfl¡ ø¬ıˆ¬q¡ fl¡À¬ı˛ÀÂ√º ˝√√±Àe·ø¬ı˛ Pustaz ¤¬ı— ˜±=≈ø¬ı˛˚˛±Ú Ó‘¬Ìˆ”¬ø˜ ˝√√˘ ŒàÈ√√¬Û Ó‘¬Ìˆ”¬ø˜¬ı˛ øfl¡Â≈√ ø¬ıøé¬5

’—˙º Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ [fl¡±Ú±Î¬± › ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™] ëŒõ∂˝◊√√ø¬ı˛í Ú±À˜ ‡…±Ó¬,
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˚± ¬Ûø(À˜ ¬ı˛øfl¡ ¬Û¬ı«Ó¬ ŒÔÀfl¡ ¬Û”¬ı«ø√Àfl¡ ¬ÛÌ«À˜±‰¬œ ¬ı±À˚˛±˜ ¬Û˚«z¬ ø¬ıd‘¬Ó¬º √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ’±ÀÊ«√øKI◊Ú±

› Î¬◊¬ı˛≈·≈À˚˛ÀÓ¬ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ë¬Û•Û±¸í Ú±À˜, √øé¬Ì ’±øÙË¬fl¡±˚˛ Œˆ¬ã Ú±À˜, √– ¬Û”– ’Àà√∏Cø˘˚˛±¬ı˛ ˜±À¬ı˛-

Î¬±ø˘«— Î¬◊¬ÛÓ¬…fl¡±˚˛ Î¬±Î¬◊Ú¸ƒ Ú±À˜ ¤¬ı— øÚÎ¬◊øÊ√˘…±À`¬ fl¡…±KI◊±¬ı˛À¬ıø¬ı˛ Ó‘¬Ìˆ”¬ø˜ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

ø‰¬S 3 – Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ¬ı±˚˛±À˜¬ı˛ ·Í¬Ú

Ê√˘¬ı±˚˛≈·Ó¬ ’¬ıàÔ±

Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ«¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ÀÓ¬ õ∂Ò±ÚÓ¬ ˜˝√√±À√˙œ˚˛ Ê√˘¬ı±˚˛≈ Œ√‡± ˚±˚˛, Œ˚‡±ÀÚ ˙œÓ¬

› ¢∂œÉfl¡±˘œÚ Ó¬±¬Û˜±S±¬ı˛ ‰¬¬ı˛˜Ó¬± Œ√‡± ˚±˚˛º øfl¡z≈¬ √øé¬Ì Œ·±˘±ÀÒ« Ê√˘¬ı±˚˛≈ ˝√√˚˛ ¸˜ˆ¬±¬ı±¬Ûißº ¢∂œÉfl¡±À˘

Ê≈√˘±˝◊√√ ˜±À¸ fl¡±Ú±Î¬±¬ı˛ Î¬◊˝◊√√ÚÀ·À¬Û Î¬◊¯∏ÆÓ¬± ˝√√˚˛ 20° Œ¸– ¤¬ı˛ Œ¬ıø˙ ¤¬ı— Ê√±Ú≈˚˛±ø¬ı˛ ˜±À¸ √øé¬Ì ’±øÙË¬fl¡±¬ı˛

øõ∂ÀÈ¬±ø¬ı˛˚˛±˚˛ Ó¬±¬Û˜±S± ˝√√˚˛ õ∂±˚˛ 22° Œ¸–º Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ« ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ¸˜≈^ ŒÔÀfl¡ ‡≈¬ı ”√À¬ı˛ ’¬ıøàÔÓ¬

¬ıÀ˘ ˙œÀÓ¬¬ı˛ ¬ı˛±ÀS õ∂‰¬G¬ ˙œÓ¬ ’Ú≈ˆ”¬Ó¬ ˝√√˚˛ [Œ˚˜Ú Î¬◊˝◊√√øÚÀ¬ÛÀ· 20° Œ¸–]º ¸˜≈^ ŒÔÀfl¡ ≈√¬ı˛Q fl¡˜

˝√√›˚˛±˚˛ √øé¬Ì Œ·±˘±ÀÒ« Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ÀÓ¬ Ó¬±À¬Û¬ı˛ Ó¬œ¬ıËÓ¬± fl¡˜ › ¸˜ˆ¬±¬ı±¬Ûiß ˝√√˚˛º ¤‡±Úfl¡±¬ı˛

·Î¬ˇ ˙œÓ¬fl¡±˘œÚ Ó¬±¬Û˜±S± 1-12° Œ¸– ˝√√˚˛º

ŒàÈ√√¬Û Ê√˘¬ı±˚˛≈¬ı˛ ¤fl¡øÈ¬ ∆¬ıø˙©Ü… ˝√√˘, ¤‡±ÀÚ ¬ı±ø¯∏«fl¡ Ó¬±¬Û˜±S±¬ı˛ õ∂¸¬ı˛ ‡≈¬ı Œ¬ıø˙º Œ˚˜Ú, Î¬◊˝◊√√øÚÀ¬ÛÀ·¬ı˛

·Î¬ˇ ¬ı±ø¯∏«fl¡ Ó¬±¬Û˜±S±¬ı˛ õ∂¸¬ı˛ õ∂±˚˛ 40° Œ¸–º ¸±˜≈ø^fl¡ õ∂ˆ¬±À¬ı¬ı˛ Ù¬À˘ ·Î¬ˇ ¬ı±ø¯∏«fl¡ õ∂¸¬ı˛ Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ«¬ı˛

Œ‰¬À˚˛ ’ÀÚfl¡ fl¡˜ [10–12° Œ¸–]º Ó‘¬Ìˆ”¬ø˜¬ı˛ ø¬ıd¬œÌ« ’—À˙ ·Î¬ˇ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬ÛÌ õ∂±˚˛ 250 ø˜.ø˜.

ŒÔÀfl¡ 750 ø˜. ø˜. ˝√√˚˛º Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ« ˙œÓ¬fl¡±˘œÚ ’Ò–Àé¬¬ÛÌ Ó≈¬¯∏±¬ı˛¬Û±Ó¬¬ı˛”À¬Û ‚ÀÈ¬ ¤¬ı— ˝◊√√Î¬◊À¬ı˛˙œ˚˛
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ŒàÈ√√¬Û Ó‘¬Ìˆ”¬ø˜¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· ’—˙ fl¡À˚˛fl¡˜±¸ ÒÀ¬ı˛ ¬ı¬ı˛Ù¬±26√±ø√Ó¬ Ô±Àfl¡º ¤‡±Úfl¡±¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· ¬ı‘ø©Ü¬Û±Ó¬

¢∂œÉfl¡±À˘ ˝√√˚˛º

¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√À·±á¬œñ

Î¬◊ˆ¬˚˛ Œ·±˘±ÀÒ«¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜¬ı˛ ø¬ıøˆ¬iß ’=À˘ ‚±¸ ˝√√˘ õ∂Ò±Ú ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√º

Gramineae ¬Ûø¬ı˛¬ı±¬ı˛ˆ≈¬q¡ ‚±¸ ¸±¬ı˛±¬ıÂ√¬ı˛ Î¬◊ˆ¬˚˛ Œ·±˘±ÀÒ« Œ√‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ¤˝◊√√ ¬ı±À˚˛±À˜ øfl¡Â≈√

˙±fl¡Ê√±Ó¬œ˚˛ Î¬◊øæ√√ Ô±fl¡À˘› Œfl¡±ÀÚ± ¬ıÀÎ¬ˇ±·±Â√ ¬ı± ŒÁ¡±¬ÛÁ¡±Î¬ˇ ¤‡±ÀÚ ŒÚ˝◊√√º ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ø¬ı¬ıÓ«¬ÀÚ¬ı˛

≈√øÈ¬ Ò±¬ı˛Ì± ¬ı˛À˚˛ÀÂ√º ˚Ô±ñ(a) ¤˝◊√√ ’=À˘¬ı˛ Ê√˘¬ı±˚˛≈·Ó¬ ’¬ıàÔ± › ˜‘øM√√fl¡±¬ı˛ ·≈Ì±·≈Ì Ú±øÓ¬˙œÀÓ¬±¯∏Æ

Ó‘¬Ìˆ”¬ø˜Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º ‚±À¸¬ı˛ õ∂±Ò±Ú… ¤¬ı— ŒÁ¡±¬ÛÁ¡±Î¬ˇ õ∂ˆ‘¬øÓ¬¬ı˛ ’Ú≈¬ÛøàÔøÓ¬¬ı˛ Œé¬ÀS õ∂Ò±Ú

Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘ ‰¬¬ı˛˜ ˜˝√√±À√˙œ˚˛ Ê√˘¬ı±˚˛≈ ¤¬ı— fl¡˜ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ Ù¬À˘ Ê√À˘¬ı˛ fl¡˜ Œ˚±·±Úº (b)

Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜¬ı˛ Ê√˘¬ı±˚˛≈·Ó¬ Î¬◊»¬ÛøM√√¬ı˛ Ò±¬ı˛Ì±øÈ¬ ¢∂˝√√ÌÀ˚±·… Ú˚˛, fl¡±¬ı˛Ì ’ÀÚfl¡ ø¬ı:±ÚœÀ√¬ı˛ ˜ÀÓ¬,

Ó‘¬Ìˆ”¬ø˜ ˝√√˘ ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ [õ∂Ò±ÚÓ¬ Î¬◊øæ√√ √˝√√ÀÚ¬ı˛] Ù¬À˘º

¤˝◊√√ ¬ı±À˚˛±À˜ Î¬◊øæ√À√¬ı˛ Œ|øÌ, ˜‘øM√√fl¡±¬ı˛ Œ|øÌ ¤¬ı— Ê√˘¬ı±˚˛≈·Ó¬ ’¬ıàÔ±¸˜”À˝√√¬ı˛ ‚Ú ¸•Ûfl«¡, ø¬ıÀ˙¯∏Ó¬

Î¬◊øæ√√ › õ∂±Ìœ Œ·±á¬œ¬ı˛ ˜ÀÒ… ‚Ú ¸•Ûfl«¡ Œ√‡± ˚±˚˛º Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ’Ú…Ó¬˜ ∆¬ıø˙©Ü…

˝√√˘, ¤fl¡d¬¬ı˛œ˚˛ ·Í¬ÀÚ¬ı˛ Î¬◊øæ√√À·±á¬œ Œ˚‡±ÀÚ ÿÒ√ı« ‰¬“√±À√±˚˛±ÀÓ¬ ‚±À¸¬ı˛ ¬Û±Ó¬±·≈ø˘ Ô±Àfl¡, øfl¡z≈¬ øfl¡Â≈ ¸˜À˚˛¬ı˛

Ê√Ú… ¸¬Û≈©Ûfl¡ ¬ı‘z¬·≈ø˘ ¤˝◊√√ ‰¬“√±À√±˚˛±ÀÓ¬ ˚≈q¡ ˝√√˚˛ ¤¬ı— ¤˝◊√√ ¸À¬ı«±2‰¬ d¬À¬ı˛¬ı˛ Ê√“√±fl¡Ê√˜fl¡ ¬ı±Î¬ˇ±˚˛º Ù≈¬˘·≈ø˘ÀÓ¬

¬Û“√±¬ÛøÎ¬ˇ õ∂±˚˛ Ô±Àfl¡ Ú± ¤¬ı— ¬ı±˚˛≈ Ù≈¬À˘¬ı˛ ¬Û¬ı˛±·ø˜˘ÀÚ ¤¬ı— ¬ıœÀÊ√¬ı˛ ø¬ı26≈√¬ı˛ÀÌ ¸±˝√√±À˚… fl¡À¬ı˛º ¬ıÓ«¬˜±ÀÚ

¤˝◊√√ Ó‘¬Ìˆ”¬ø˜¬ı˛ ’ÀÚfl¡ àÔ±Ú ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛ ‡±√…˙¸… ‰¬±À¯∏ ¬ı…¬ı˝‘√√Ó¬ ˝√√À26√ ¤¬ı— Ó‘¬Ìˆ”¬ø˜·≈ø˘ ¬Û‘øÔ¬ıœ¬ı˛ ˙À¸…¬ı˛

’±Ò±¬ı˛ › ŒÎ¬˚˛±ø¬ı˛ ø˙Àä¬ı˛ õ∂Ò±Ú ’=˘ ø˝√√À¸À¬ı fl¡±Ê√ fl¡¬ı˛ÀÂ√º

õ∂øÓ¬øÈ¬ ’=À˘¬ı˛ Î¬◊øæ√À√¬ı˛ ∆¬ıø˙©Ü…·≈ø˘Àfl¡ ’±˘±√±ˆ¬±À¬ı ’±À˘±‰¬Ú± fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(1) ˝◊√√Î¬◊À¬ı˛˙œ˚˛ ŒàÈ√√ ¬Ûñ

ŒàÈ√√ ¬Û ¬ı±À˚˛±À˜¬ı˛ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ø¬ıd¬±¬ı˛ ¬ı˛À˚˛ÀÂ√ Œ¸±øˆ¬À˚˛Ó¬ ˝◊√√Î¬◊øÚ˚˛ÀÚ Œ˚‡±ÀÚ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ¬Û”¬ı«

˝◊√√Î¬◊À¬ı˛±¬Û ŒÔÀfl¡ ¬Ûø(˜ ¸±˝◊√√À¬ıø¬ı˛˚˛±¬ı˛ ˜ÀÒ… ¤¬ı— Î¬◊M√√À¬ı˛ ∆Ó¬·± ’¬ı˛Ì… ŒÔÀfl¡ √øé¬Ì-¬Ûø(À˜ ˙≈©® ˜¬ı˛≈

’=À˘¬ı˛ ˜ÀÒ… ø¬ıd‘¬Ó¬º Œ¸±øˆ¬À˚˛Ó¬ ŒàÈ√√¬ÛÀfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ (a) ’¬ı˛Ì… ŒàÈ√√ ¬Û

› (b) Ó‘¬Ì ŒàÈ√√¬Ûº ¬Û”¬ı«Ó¬Ú Œ¸±øˆ¬À˚˛Ó¬ ˝◊√√Î¬◊øÚ˚˛ÀÚ¬ı˛ Œ˜±È¬ ’±˚˛Ó¬ÀÚ¬ı˛ õ∂±˚˛ 12% ’øÒfl¡±¬ı˛ fl¡À¬ı˛ ¬ı˛À˚˛ÀÂ√

ŒàÈ√√ ¬Û Ó‘¬Ìˆ”¬ø˜º ’¬ı˛Ì… ŒàÈ√√À¬Û¬ı˛ ˜ÀÒ… ¬ıÚˆ”¬ø˜ › Î¬◊ij≈q¡ ŒàÈ√√À¬Û¬ı˛ ¬Û˚«±˚˛√flË¡ø˜fl¡ ’¬ıàÔ±Ú Œ√‡± ˚±˚˛º

˝◊√√Î¬◊À¬ı˛˙œ˚˛ ’¬ı˛Ì… ŒàÈ√√À¬Û¬ı˛ ˜ÀÒ… ¬¬ı±‰«¬, ’…±¸À¬ÛÚ › Î¬◊˝◊√√À˘± Œ√‡± ˚±˚˛º Î¬◊ij≈q¡ ŒàÈ√√À¬Û¬ı˛ ˜ÀÒ… õ∂À¬ı˙

fl¡À¬ı˛ ¬ı˛À˚˛ÀÂ√ Ó‘¬Ìˆ”¬ø˜ ŒàÈ√√ ¬Û (meadow Steppe), ˚±¬ı˛ ’Ú…Ó¬˜ ‚±¸·≈ø˘ ˝√√˘ Festuca › Stepa ’¬ı˛Ì…

ŒàÈ√√À¬Û¬ı˛ ·Î¬ˇ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬ÛÀÌ õ∂±˚˛ 500–600 ø˜. ø˜. ¤¬ı— Ó‘¬Ì ŒàÈ√√À¬Û¬ı˛ ·Î¬ˇ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬ÛÌ
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õ∂±˚˛ 400-500 ø˜. ø˜. ˝√√˚˛º Œ¸±øˆ¬À˚˛Ó¬ ŒàÈ√√À¬Û¬ı˛ Î¬◊M√√¬ı˛ ŒÔÀfl¡ √øé¬ÀÌ Î¬◊øæ√À√¬ı˛ øÚ•ßø˘ø‡Ó¬ ’Ú≈√flË¡˜

˘é¬ fl¡¬ı˛± ˚±˚˛º

(a) ’¬ı˛Ì… ŒàÈ√√ ¬Ûñ

Œ¸±øˆ¬À˚˛Ó¬ ŒàÈ√√À¬Û¬ı˛ ¸¬ıÀ‰¬À˚˛ Î¬◊M√√À¬ı˛ Ô±Àfl¡ ’¬ı˛Ì… ŒàÈ√√¬Ûº ¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú õ∂Ò±Ú

·±Â√·≈ø˘ ˝√√˘ ›fl¡, ¤˘˜, ˘ø˝√√˜, ˜±¬Û˘, ¬ı±‰«¬ ¤¬ı— øfl¡Â≈√ ’…±¸À¬ÛÚ › Î¬◊˝◊√√À˘±º

Woodland d¬¬ı˛·≈ø˘¬ı˛ ˜ÀÒ… Î¬◊ij≈q¡ ŒàÈ√√¬Û Ó‘¬Ìˆ”¬ø˜ Œ√‡± ˚±˚˛º ¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú ˜±øÈ¬

˝√√˘ ‰¬±¬ı˛ÀÚ±ÀÊ√˜º

(b) Ó‘¬Ìˆ”¬ø˜ ŒàÈ√√ ¬Ûñ

Î¬◊Î¬˘…±`¬ d¬¬ı˛·≈ø˘¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ Î¬◊ij≈q¡ ŒàÈ√√ ¬ÛÀfl¡ Ó‘¬Ìˆ”¬ø˜ ŒàÈ√√ ¬Û ¬ıÀ˘º ¸≈·øÍ¬Ó¬ ·ˆ¬œ¬ı˛

‰¬±¬ı˛ÀÚ±ÀÊ√˜ ˜±øÈ¬ÀÓ¬ Ó‘¬Ìˆ”¬ø˜ ¬ı± ëø˜ÀÎ¬í ŒàÈ√√ ¬Û Œ√‡± ˚±˚˛º fl¡±À¬Û«ÀÈ¬¬ı˛ ˜ÀÓ¬± Œ√‡ÀÓ¬

‚±À¸ (Stipa › Festuca) ’±¬ı‘Ó¬ ’=À˘ øfl¡Â≈√ ’¬Û≈©Ûfl¡ Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ [ø√√√∏CÀÙ¬±ø˘˚˛±˜

› Œ√˝◊√√ø¸] ¬Û±›˚˛± ˚±˚˛º

(c) Ó‘¬Ì ŒàÈ√ √± Ûñ

¸≈·ˆ¬œ¬ı˛ › ¸≈·øÍ¬Ó¬ ‰¬±¬ı˛ÀÚ±ÀÊ√˜ ˜±øÈ¬ ¤¬ı— ·≈26√±fl¡±¬ı˛ øàÈ√√ ¬Û± õ∂Ê√±øÓ¬¬ı˛ ‚±¸ ¤‡±Úfl¡±¬ı˛

õ∂Ò±Ú ∆¬ıø˙©Ü…º ¤Â√±Î¬ˇ± ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬Ê√±Ó¬œ˚˛ øfl¡Â≈√ Artemisia õ∂Ê√±øÓ¬¬ı˛ ¸¬Û≈©Ûfl¡ ŒÁ¡±¬Û

√øé¬Ìø√Àfl¡¬ı˛ ¸œ˜±Ú±˚˛ ¬Û±›˚˛± ˚±˚˛º

(d) ’Ò«˙≈©® ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬ Ê√±Ó¬œ˚˛ ŒàÈ√√¬Ûñ

Œ¸±øˆ¬À˚˛Ó¬ ŒàÈ√√À¬Û¬ı˛ ¸¬ıÀ‰¬À˚˛ √øé¬Ì › √øé¬Ì-¬Ûø(˜ ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬± Ê√±Ó¬œ˚˛ ‚±¸

(Fescue › Feather ‚±¸], Œ‰¬àÈ√√Ú±È¬ ˜±øÈ¬ › ’Ò«˙≈©® Ê√˘¬ı±˚˛≈·Ó¬ ’¬ıàÔ± [·Î¬ˇ ¬ı±ø¯∏«fl¡

’Ò–Àé¬¬ÛÌ 300 Œ¸ø˜– ñ 350 Œ¸ø˜–] õ∂Ò±Ú õ∂Ò±Ú ∆¬ıø˙©Ü…º ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬ Ê√±Ó¬œ˚˛

Ó‘¬Ì Ê√±Ó¬œ˚˛ ·±Â√ [Œ˚˜Ú, ’±¬ı˛øÈ¬ø˜øÚ¸˚˛±] › øfl¡Â≈√ é¬ÌÊ√œ¬ıœ ˙q¡ Î¬“√±È¬±˝√√œÚ ˘Ó¬±

¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú Î¬◊øæ√√º

(2) Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛ Œõ∂˝◊√√ø¬ı˛ñ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±©Ü™ › fl¡±Ú±Î¬±˚˛ ¬ı˛øfl¡ ¬Û¬ı«ÀÓ¬¬ı˛ øÚ•ßÀ√˙ ŒÔÀfl¡

¬Û”¬ı«ø√Àfl¡ Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… ¬Û˚«z¬ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ’¬ıøàÔÓ¬º ¬Û”¬ı«ø√fl¡ ŒÔÀfl¡ [1050 ø˜.ø˜.]

¬Ûø(˜ø√Àfl¡ [400 Œ¸.ø˜.] ·Î¬ˇ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬ÛÌ ¤¬ı— øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬±¬ı˛ (NPP) øˆ¬øM√√ÀÓ¬

Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛ Œõ∂˝◊√√ø¬ı˛Àfl¡ øÓ¬ÚÀ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(a) ˘•§± ‚±À¸¬ı˛ Œõ∂˝◊√√ø¬ı˛ñ

Œõ∂ ◊̋√√ø¬ı̨ Ó‘¬Ì ”̂¬ø˜¬ı̨ ¬Û”¬ı«ø√Àfl¡ ¤ ◊̋√√ Œ|øÌøÈ¬ ’¬ıøàÔÓ¬º ¤‡±ÀÚ ¸¬ıÀ‰¬À˚̨ ˘•§± [1.5-2.5 ø˜–]
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‚±¸·≈ø˘ ˝√√˘ Bluestem › Switch ‚±¸º ¤˝◊√√ ‚±À¸¬ı˛ ˜ÀÒ… ›fl¡ › ø˝√√fl¡ø¬ı˛ ·±ÀÂ√¬ı˛

øfl¡Â≈√ ’—˙ Œ√‡± ˚±˚˛º

(b) ø˜| Œõ∂˝◊√√ø¬ı˛ñ

’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™¬ı˛ ëŒ¢∂È¬ Œõ≠Ú¸í ’=À˘ ¤˝◊√√ Œõ∂˝◊√√ø¬ı˛¬ı˛ ø¬ıd¬±¬ı˛ Œ√‡± ˚±˚˛º Î¬◊M√√À¬ı˛

’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±©Ü™ › fl¡±Ú±Î¬±¬ı˛ ¸œ˜±Àz¬ ¤¬ı— √øé¬Ì ŒÈ¬'√±À¸¬ı˛ ˜Ò…ˆ¬±À· ¤˝◊√√ ’=˘

’¬ıøàÔÓ¬º 0.6 ŒÔÀfl¡ 1.2 ø˜. Î¬◊2‰¬Ó¬±ø¬ıø˙©Ü ˜±Á¡±ø¬ı˛ ŒÔÀfl¡ ŒÂ√±ÀÈ¬± ‚±¸ (Bluestem,

Neddlegrass, Junegrass ˝◊√√Ó¬…±ø√] ¤¬ı— øfl¡Â≈√ ·≈26√±fl¡±¬ı˛ ‚±¸ (Buffalow grass

Blue gramma) ¤‡±ÀÚ ¬Û±›˚˛± ˚±˚˛º

(c) é≈¬^±fl¡±¬ı˛ ‚±À¸¬ı˛ Œõ∂˝◊√√ø¬ı˛ñ

ëŒ¢∂È¬ Œõ≠Ú¸í ’=À˘¬ı˛ ¬Ûø(À˜ ’¬ıøàÔÓ¬ ¤˝◊√√ ’—À˙ øfl¡Â≈√ ŒÂ√±ÀÈ¬± ‚±¸ Ê√Àij ˚±À√¬ı˛

Î¬◊2‰¬Ó¬± 60 Œ¸.ø˜. ¤¬ı˛ Œ¬ıø˙ ˝√√˚˛ Ú±º

(3) √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ¬Û•Û±¸ñ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· ’—À˙ ’±ÀÊ«√øKI◊Ú±˚˛ ’¬ıøàÔÓ¬ ¤¬ı—

’Ú…±Ú… Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜¬ı˛ Ó≈¬˘Ú±˚˛ ¬Û•Û±¸ ’À¬Ûé¬±fl‘¡Ó¬ ¬’±^« õ∂fl‘¡øÓ¬¬ı˛º Î¬◊¬Ûfl”¡˘œ˚˛ ¬Û”¬ı«ø√fl¡ ŒÔÀfl¡

[900 ø˜. ø˜.] ¬Ûø(˜ø√Àfl¡ [450 ø˜.ø˜.] ·Î¬ˇ ¬ı±ø¯∏«fl¡ ¬ı‘ø©Ü¬Û±Ó¬ ˝√}√√±¸ ¬Û±˚˛º ¬Û•Û±¸ ≈√˝◊√√ Œ|øÌ¬ı˛ ˝√√˚˛º

˚Ô±ñ(a) ’±^« ¬Û•Û±¸ › (b) ’±^« õ∂±˚˛ ¬Û•Û±¸º ’±ÀÊ«√øKI◊Ú±¬ı˛ ¬Û”¬ı«ø√Àfl¡¬ı˛ ë’±^«¬ Û•Û±À¸í ˘•§±

‚±¸ ¤¬ı— ¬Ûø(˜ø√Àfl¡¬ı˛ ’À¬Ûé¬±fl‘¡Ó¬ ˙≈©® ’=À˘ ’¬ıøàÔÓ¬ ë’±^« õ∂±˚˛ ¬Û•Û±À¸í é≈¬^±fl¡±¬ı˛ ‚±¸ Ê√ij±˚˛º

Briza, Bromus, Panicum, Paspalum, Lolium õ∂ˆ‘¬øÓ¬ ˝√√˘ ¬Û•Û±À¸¬ı˛ ’Ú…Ó¬˜ õ∂Ê√±øÓ¬¬ı˛ ‚±¸º

¤˝◊√√ Ó‘¬Ìˆ”¬ø˜¬ı˛ ‚±¸·≈ø˘ ø¬ıøˆ¬iß d¬À¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¡, ˚± õ∂Ò±ÚÓ¬ ’±^«Ó¬±, ˜‘øM√√fl¡±¬ı˛ õ∂fl‘¡øÓ¬ › ¬Û˙≈‰¬±¬ı˛ÀÌ¬ı˛

Ó¬±¬ı˛Ó¬À˜…¬ı˛ Ù¬˘º ˜±Ú≈¯∏ ¤˝◊√√ ’=À˘ Œ˘·≈˜ õ∂Ê√±øÓ¬¬ı˛ ˘¬ıe· Ê√±Ó¬œ˚˛ ·±ÀÂ√¬ı˛ õ∂¬ıÓ«¬Ú fl¡À¬ı˛ÀÂ√ ¤¬ı— ’ÀÚfl¡

’—À˙ ‚±¸ Œfl¡ÀÈ¬ ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛ ·˜ Œ‡Ó¬ ∆Ó¬ø¬ı˛ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º

(4) ’±øÙË¬fl¡±˚˛ Œˆ¬ãñ√øé¬Ì ’±øÙË¬fl¡±¬ı˛ √øé¬Ì-¬Û”¬ı« ø¬ıøˆ¬iß Î¬◊2‰¬Ó¬±ø¬ıø˙©Ü Î¬◊“√‰≈¬ ˜±˘ˆ”¬ø˜ÀÓ¬ [1500

ø˜.ñ2000 ø˜.] ëŒˆ¬ãí Ú±À˜¬ı˛ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ Œ√‡± ˚±˚˛º √øé¬Ì ’±øÙË¬fl¡±¬ı˛ ’z¬·«Ó¬ √øé¬Ì

√√√∏C±kˆ¬±˘ › ’À¬ı˛? ø√ÙË¬ ¬ı˛±Ê√… › ø˘À¸ÀÔ± ¤¬ı˛ øfl¡Â≈√ Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ’±øÙË¬fl¡±Ú Œˆ¬ã

’¬ıøàÔÓ¬º ¬Û•Û±¸ Ó‘¬Ìˆ”¬ø˜ √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ’=À˘ Œ√‡± Œ·À˘› ’±øÙË¬fl¡±Ú Œˆ¬ã Œ√‡± ˚±˚˛ 1500-

2000 ø˜– ¤¬ı˛ Œ¬ıø˙ Î¬◊2‰¬Ó¬±ø¬ıø˙©Ü ˜±˘ˆ”¬ø˜ ’=À˘º ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’øÚ(˚˛Ó¬±, ˙≈©®Ó¬±, ¬ı˛±øSÀÓ¬ Ó≈¬ø˝√√ÀÚ¬ı˛

õ∂±Ò±Ú… ¤¬ı— ˙œÓ¬fl¡±À˘ ∆√øÚfl¡ Î¬◊¯∏ÆÓ¬±¬ı˛ ’øÓ¬ø¬ı˛q¡ õ∂‡¬ı˛Ó¬± ¤˝◊√√ ’=À˘ Î¬◊øæ√√ Ê√ij±ÀÚ±¬ı˛ ¬ÛÀé¬ õ∂Ò±Ú

¬ı±Ò±º Ù¬À˘ ¤‡±ÀÚ ‰¬¬ı˛˜ Ó‘¬Ìˆ”¬ø˜ (Climax Vegetation) Ê√Àijº ˆ”¬õ∂fl‘¡øÓ¬, ˜‘øM√√fl¡±, › Ê√˘¬ı±˚˛≈·Ó¬

’¬ıàÔ±¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Ù¬À˘ ‚±À¸¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø‰¬ÀS…¬ı˛ ¸‘ø©Ü ˝√√˚˛º Î¬◊q¡ ø¬ı¯∏˚˛·≈ø˘¬ı˛ øˆ¬øM√√ÀÓ¬ ’±øÙË¬fl¡±Ú

Œˆ¬ã ¬ı±À˚˛±˜Àfl¡ øÓ¬Ú Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ
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(a) ŒÔ˜±Î¬± Œˆ¬ã (Themada Veld)ñ

1500–1700 ø˜. Î¬◊2‰¬Ó¬±˚˛ ¤¬ı— õ∂±˚˛ 650-750 ø˜.ø˜. ’Ò–Àé¬¬ÛÌ ø¬ıø˙©Ü ’=À˘

¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ Ê√Àij, ˚±¬ı˛ õ∂Ò±Ú ‚±¸ ˝√√˘ Red Grass (Themada Triandra)º

(b) ¸±›˚˛±¬ı˛ Œˆ¬ã (Sour Veld)ñ

’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ ·≈¬ı≈̨Q¬Û”Ì« ‚±¸·≈ø˘ (Aristida, Eragrostis › Hyparrhenia ◊̋√√Ó¬…±ø√]

¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ÀÓ¬ Ê√Àijº

(c) ’…±˘¬Û±˝◊√√Ú Œˆ¬ã (Alpine Veld)ñ

E±Àfl¡k¬ı±¸« ¬Û¬ı«ÀÓ¬¬ı˛ ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙ Î¬◊2‰¬Ó¬±˚˛ [200-2500 ø˜–] Festuca ›

Bromus ‚±À¸¬ı˛ ¸±ÀÔ Themada ‚±¸ ø˜| ’¬ıàÔ±˚˛ Ê√Àijº

(5) ’Àà√∏C˘œ˚˛ Î¬±Î¬◊Ú¸ñ’Àà√∏Cø˘˚˛±¬ı˛ √øé¬Ì-¬Û”¬ı« ’—À˙ › Ó¬±¸˜±øÚ˚˛±¬ı˛ Î¬◊M√√À¬ı˛ ’¬ıøàÔÓ¬

Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ Î¬±Î¬◊Ú¸ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤‡±Úfl¡±¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ˝√√˘ñ (a) Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ«¬ı˛

Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜¬ı˛ Œ‰¬À˚˛ ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊¯∏ÆÓ¬±¬ı˛ ˙œÓ¬ Ÿ¬Ó≈¬ ¤¬ı— (b) ‚±¸ › ˝◊√√Î¬◊fl¡…±ø˘¬ÛÈ¬±¸ ·±ÀÂ√¬ı˛

ø˜|Ìº √øé¬Ì [1524 ø˜. ø˜.] ŒÔÀfl¡ Î¬◊M√√À¬ı˛ [635 ø˜. ø˜.] ·Î¬ˇ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬¬ÛÌ ˝√}√√±À¸¬ı˛ ¸±ÀÔ

Ó‘¬Ìˆ”¬ø˜ › √øé¬Ì [Î¬◊¬Ûfl”¡˘] ŒÔÀfl¡ Î¬◊M√√À¬ı˛ [˜Ò…¬ıÓ«¬œ àÔ˘ˆ¬±·] √flË¡˜˙ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛º Î¬±Î¬◊Ú¸-¤¬ı˛ ˜ÀÒ…

’±¬ı±¬ı˛ øÓ¬Ú Ò¬ı˛ÀÚ¬ı˛ ’±˘±√± Ó‘¬Ìˆ”¬ø˜ Œ√‡± ˚±˚˛º ˚Ô±ñ

(1) Ú±øÓ¬˙œÀÓ¬±¯∏Æ √œ‚« ‚±¸˚≈q¡ Ó‘¬Ìˆ”¬ø˜ñ

øÚÎ¬◊¸±Î¬◊Ô ›À˚˛À˘À¸¬ı˛ ¬Û”¬ı«ø√Àfl¡¬ı˛ Î¬◊¬Ûfl”¡˘ ŒÔÀfl¡ øˆ¬À"√√±ø¬ı˛˚˛± › ¬Û”¬ı«-Ó¬±¸˜±øÚ˚˛± ¬Û˚«z¬

ø¬ıd‘¬Ó¬ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜¬ı˛ õ∂Ò±Ú ‚±¸·≈ø˘ ˝√√˘ Poatussock › Themada Australia

˚± fl¡…±„√√±¬ı˛≈À√¬ı˛ fl¡±ÀÂ√ ‡≈¬ı˝◊√√ øõ∂˚˛º ¤Àfl¡ ëfl¡…±„√√±¬ı˛≈ ‚±¸í ¬ıÀ˘º ˙≈©®Ó¬¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ õ∂Ò±Ú

‚±¸ ˝√√˘ Î¬±ÚÀÔ±øÚ˚˛± ¬Û±ø˘Î¬±º

(2) Ú±øÓ¬˙œÀÓ¬±¯∏Æ é≈¬^ ‚±¸˚≈q¡ Ó‘¬Ìˆ”¬ø˜ñ

¤‡±ÀÚ Danthonia › Stipa õ∂Ê√±øÓ¬¬ı˛ é≈¬^±fl¡±¬ı˛ ‚±¸ ¬Û±›˚˛± ˚±˚˛, ˚± ¬Û”À¬ı«fl¡±¬ı˛

Œ|øÌøÈ¬¬ı˛ ¸˜±z¬¬ı˛±À˘ ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊M√√À¬ı˛ ’¬ıøàÔÓ¬º

(3) ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬Ê√±Ó¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ñ

’±¬ı˛ Î¬◊M√√¬ı˛ø√Àfl¡, øÚÎ¬◊̧ ±Î¬◊Ô ›À ˛̊̆ À¸¬ı˛ › fl≈¡ ◊̋√√Ú¸˘…±À`¬¬ı˛ ˜Ò…ˆ¬±À·¬ı˛ ’Ò«̇ ≈©® Ê√˘¬ı± ˛̊≈·Ó¬

’¬ıàÔ±˚˛ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ’¬ıøàÔÓ¬º ‚±¸·≈ø˘ ˙≈©®Ó¬± õ∂øÓ¬À¬ı˛±Òfl¡±¬ı˛œ ¤¬ı— Aristide ›

Mulga õ∂ˆ‘¬øÓ¬ ˝√√˘ ¤‡±Úfl¡±¬ı˛ ’Ú…Ó¬˜ ‚±¸º Mulga ¤fl¡øÈ¬ ŒÁ¡±¬ÛÊ√±Ó¬œ˚˛ Œ|øÌ¬ı˛

Î¬◊øæ√√º

(6) øÚÎ¬◊øÊ√̆ …±À`¬¬ı̨ fl¡…±KI◊±¬ı̨À¬ıø¬ı̨ Ó‘¬Ì ”̂¬ø˜ñøÚÎ¬◊øÊ√̆ …±À`¬¬ı̨ √øé¬Ì ¡ZœÀ¬Û¬ı̨ ¬Û”¬ı«±—À˙ ¤¬ı— Î¬◊M√√¬ı̨ ¡ZœÀ¬Û¬ı̨
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˜Ò…ˆ¬±À· Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ’¬ıøàÔÓ¬º ¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú ‚±¸ ˝√√˘ ·≈26√±fl¡±¬ı˛ ‚±¸ (tussock)º øfl¡z≈¬

˜±Ú≈¯∏ Ó¬±¬ı˛ ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ ˜±Ò…À˜ ·Ó¬ ¤fl¡˙ ¬ıÂ√À¬ı˛ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜¬ı˛ õ∂Ò±Ú ·Í¬ÚÀfl¡ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡À¬ı˛ÀÂ√º

¤˝◊√√ ¬ı±À˚˛±À˜ ≈√˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ‚±À¸¬ı˛ ¸&Ò±Ú Œ˜À˘º ˚Ô±ñ

(a) é≈¬^±fl¡±¬ı˛ ·≈26√±fl¡±¬ı˛ ‚±¸ñ

õ∂Ò±Ú õ∂Ò±Ú ‚±¸·≈ø˘ ˝√√˘ Poa, Festuca ˝◊√√Ó¬…±ø√, ˚± õ∂±˚˛ 50 Œ¸.ø˜. ˘•§± ¤¬ı— ˝√√˘À√-

¬ı±√±ø˜ ¬ı˛À„√√¬ı˛ ˝√√˚˛º

(b) ˘•§± ·≈26√±fl¡±¬ı˛ ‚±¸ñ

¤·≈ø˘ ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊2‰¬Ó¬¬ı˛ ˆ”¬ˆ¬±À· Ê√Àijº Î¬◊√±˝√√¬ı˛Ì—Chinomechloa.

Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ¬ı±ø¯∏«fl¡ ·Î¬ˇ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬± (NPP) õ∂øÓ¬ ¬ı·«

ø˜È¬±À¬ı˛ õ∂±˚˛ 600 ˙≈©® ¢∂±˜º ¤‡±ÀÚ ‚±À¸¬ı˛ ø˙fl¡Î¬ˇ·≈ø˘ õ∂±˚˛ 2 ø˜È¬±¬ı˛ ¬Û˚«z¬ ˜±øÈ¬ÀÓ¬ õ∂À¬ı˙

fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛, øfl¡z≈¬ ‚±À¸¬ı˛ Œ√À˝√√¬ı˛ ¸¬ı≈Ê√ ’—˙øÈ¬¬ı˛ Î¬◊2‰¬Ó¬± 0.6 ø˜. ŒÔÀfl¡ 1.2 ø˜È¬±¬ı˛ ˝√√˚˛º

’Ô«±» Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜¬ı˛ ø˙fl¡Î¬ˇ·≈ø˘¬ı˛ Ê√œ¬ıˆ¬¬ı˛ [õ∂øÓ¬ ¬ı·« ø˜È¬±À¬ı˛ 2000 ¢∂±˜] ˜±øÈ¬¬ı˛

Î¬◊¬ÛÀ¬ı˛¬ı˛ Ê√œ¬ıˆ¬À¬ı˛¬ı˛ [õ∂øÓ¬ ¬ı·«ø˜È¬±À¬ı˛ 1600 ¢∂±˜] Œ‰¬À˚˛ ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙º

Ê√œ¬ıÀ·±á¬œñ

Î¬◊M√√¬ı˛ › √øé¬Ì Œ·±˘±ÀÒ«¬ı˛ Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ÀÓ¬ Œ¬ı˙ fl¡À˚˛fl¡ õ∂Ê√±øÓ¬¬ı˛ ¬ıÀÎ¬ˇ± ’±fl¡±À¬ı˛¬ı˛ d¬Ú…¬Û±˚˛œ

õ∂±Ìœ Œ√‡± ˚±˚˛º Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±Ú Œõ∂˝◊√√ø¬ı˛¬ı˛ ˜ø˝√√¯∏ › ’…±øKI◊À˘±¬Û, ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛ ŒàÈ√√À¬Û¬ı˛ ¬ıÚ… Œ‚±Î¬ˇ±

› ’…±øKI◊À¬Û±˘, ’±øÙË¬fl¡±Ú Œˆ¬Àã¬ı˛ ’…±øKI◊À˘±¬Û ¤¬ı— √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ¬Û•Û±À¸¬ı˛ ·≈˚˛±Ú±Àfl¡± ’Ú…Ó¬˜

fl¡À˚˛fl¡øÈ¬ õ∂±Ìœº ¤˝◊√√ ¬ı‘˝√√√±fl¡±¬ı˛ Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ·≈ø˘ ¤˜Ú ˙øq¡˙±˘œ Œ˚, Ó¬±¬ı˛± ø˙fl¡±ø¬ı˛ ŒÚfl¡ÀÎ¬ˇ ¬ı±

˝√√±À˚˛Ú±¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ øÚÀÊ√À√¬ı˛ ¬ı˛é¬± fl¡¬ı˛ÀÓ¬ ¸˜Ô«º ¤˝◊√√ ‰¬±¬ı˛Ìfl¡±¬ı˛œ d¬Ú…¬Û±˚˛œ Ê√œ¬ı·≈ø˘ õ∂‰¬¬ı˛Ì ¬ı± ¬Ûø¬ı˛˚±ÀÚ¬ı˛

’ˆ¬…±¸ ∆Ó¬ø¬ı˛ fl¡À¬ı˛ÀÂ√, ˚±¬ı˛ Ù¬À˘ ‚±À¸¬ı˛ ’øÓ¬ø¬ı˛q¡ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛ Ú± ¤¬ı— Ê√œÀ¬ı¬ı˛ ‡±√…¸•Û√ ¸—¬ı˛øé¬Ó¬

√̋√̊ º̨

¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ø¬ıøˆ¬iß ’—À˙ õ∂±Ìœ·≈ø˘¬ı˛ ˜ÀÒ… ¸±Ò±¬ı˛Ìˆ¬±À¬ı ø˜˘ Ô±fl¡À˘› øfl¡Â≈√ ’±=ø˘fl¡ ¬Û±Ô«fl¡…

Œ√‡± ˚±˚˛º ˚Ô±ñ

(1) ˝◊√√Î¬◊À¬ı˛˙œ˚˛ ŒàÈ√√À¬Û¬ı˛ ’Ú…Ó¬˜ Ê√œ¬ı·≈ø˘ ˝√√˘ ¬Ûø(˜ ŒàÈ√√À¬Û¬ı˛ ¸±˝◊√√Ú± ’…±øKI◊À˘±¬Û, ¬Û”¬ı« ŒàÈ√√À¬Û¬ı˛

˜Àe·±ø˘˚˛±Ú gazelles ¤¬ı— ø¬ı¬ı˛˘ õ∂Ê√±øÓ¬¬ı˛ é≈¬¬ı˛›˚˛±˘± ¬ıÚ… Œ‚±Î¬ˇ±º ˝◊√√“√≈√¬ı˛, Â√“≈√À‰¬± õ∂ˆ‘¬øÓ¬ ˜‘Àæ√√œ

õ∂±Ìœ·≈ø˘ ø√ÀÚ¬ı˛ Œ¬ı˘±˚˛ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ √œ‚« ·ÀÓ«¬¬ı˛ ˜ÀÒ… Ô±fl¡À˘› ¬ı˛±ÀS ‡±¬ı±À¬ı˛¬ı˛ Œ‡“√±ÀÊ√

¬ı±˝◊√√À¬ı˛ Œ¬ıÀ¬ı˛±˚˛º ø˙fl¡±ø¬ı˛ õ∂±ÌœÀ√¬ı˛ ˜ÀÒ… ŒÚfl¡ÀÎ¬ˇ, ÷·˘, ‡A±˙, ø‰¬˘ õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º ¤¬ı˛±

‡±À√…¬ı˛ Ê√Ú… ˝◊√√“√≈√¬ı˛·≈ø˘¬ı˛ ›¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º

(2) ’±À˜ø¬ı˛fl¡±Ú Œõ∂˝◊√√ø¬ı˛¬ı˛ õ∂±ÌœÀ·±á¬œ¬ı˛ ˜ÀÒ… ¬ı±˝◊√√¸Ú › õ∂±·˝√√Ú« ’Ú…Ó¬˜, ˚ø√› ’Ó¬…øÒfl¡ ø˙fl¡±À¬ı˛¬ı˛



188

Ù¬À˘ ¬Û˙≈·≈ø˘ ˘≈5õ∂±˚˛º Ó¬±Â√±Î¬ˇ± ˝◊√√“√≈√¬ı˛, ·Ù¬±¬ı˛, Œõ∂˝◊√√ø¬ı˛ fl≈¡fl≈¡¬ı˛ ˜‘Àæ√√œ õ∂±Ìœ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ √œ‚«

·ÀÓ«¬¬ı˛ ˜ÀÒ… ¬ı±¸ fl¡À¬ı˛, Ó¬À¬ı ¬ıÓ«¬˜±ÀÚ ¤À√¬ı˛ ¸—‡…± fl¡À˜ Œ·ÀÂ√º ’±¬ı±¬ı˛ ÷·˘, ø‰¬˘, ø˙˚˛±˘,

ŒÚfl¡ÀÎ¬ˇ, ¬ı˛…±È¬˘ ¸±¬Û õ∂ˆ‘¬øÓ¬ ø˙fl¡±ø¬ı˛ õ∂±Ìœ·≈ø˘ fl‘¡ø¯∏Ê√ø˜¬ı˛ õ∂¸±¬ı˛ › ˜‘Àæ√√œ õ∂±ÌœÀ√¬ı˛ ¸—‡…±

˝√}√√±À¸¬ı˛ Ù¬À˘ é¬øÓ¬¢∂d¬ ˝√√˚˛º Ù¬À˘ fl‘¡ø¯∏¬ı˛ õ∂¸±¬ı˛ ¤fl¡ø√Àfl¡ Œ˚˜Ú ˜±Ú≈À¯∏¬ı˛ Ê√Ú… ‡±√… Î¬◊»¬Û±√ÀÚ¬ı˛

¬Ûø¬ı˛˜±ÌÀfl¡ ¬ı‘øX fl¡À¬ı˛ÀÂ√, ’Ú…ø√Àfl¡ ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜…Àfl¡ Ú©Ü fl¡À¬ı˛ ‰¬À˘ÀÂ√º

(3) √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ¬Û•Û±À¸¬ı˛ ø¬ıd¬œÌ« ’=˘ ¬ıÓ«¬˜±ÀÚ ·˜À‡ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ÀÂ√ ¤¬ı— ¬ı±øfl¡

’—À˙¬ı˛ Ó‘¬Ìˆ”¬ø˜¬ı˛ ’Ú…Ó¬˜ õ∂±Ìœ·≈ø˘ ˝√√˘ ˝√√ø¬ı˛Ì, Î¬◊Î¬ˇÀÓ¬ ’é¬˜ Rhea ¬Û±ø‡ › Vischacha

Mara õ∂Ê√±øÓ¬¬ı˛ ˜‘Àæ√√œ ˝◊√√“√≈√¬ı˛ õ∂Ê√±øÓ¬¬ı˛ õ∂±Ìœ ŒÚfl¡ÀÎ¬ˇ, ŒÂ√±ÀÈ¬± ŒÂ√±ÀÈ¬± ¸¬ı˛œ¸‘¬Û ˝◊√√Ó¬…±ø√º

Î¬◊È¬¬Û±ø‡¬ı˛ ˜ÀÓ¬± Œ√‡ÀÓ¬ Rhea ¬Û±ø‡·≈ø˘ ø˙fl¡±ø¬ı˛À√¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı“√±‰¬±¬ı˛ Ê√Ú… àÔ±Úœ˚˛

·±Â√·≈ø˘¬ı˛ ˜ÀÒ… øÚÀÊ√À√¬ı˛ ˘≈øfl¡À˚˛ ¬ı˛±À‡º ¬¬Û•Û±À¸¬ı˛ ’Ú…Ó¬˜ ¬Ûø¬ı˛˚±˚˛œ ¬Û±ø‡·≈ø˘¬ı˛ ˜ÀÒ…

¸±¬ı˛¸, ˝√√“√±¸, ¬Û±øÓ¬˝√√“√±¸ õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º

(4) Œˆ¬Àã¬ı˛ õ∂±ÌœÀ·±á¬œ ˜±Ú≈À¯∏¬ı˛ fl¡±Ê√fl¡À˜«¬ı˛ ˜±Ò…À˜ ’ÀÚfl¡‡±øÚ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˚˛ÀÂ√º ¤fl¡¸˜˚˛

¤‡±ÀÚ ’¸—‡… ’…±øKI◊À˘±¬Û, ˝√√±˚˛Ú±, ø˙˚˛±˘, ø¸—˝√√, ø‰¬Ó¬±¬ı±‚, ŒÊ√¬ıË± õ∂ˆ‘¬øÓ¬ ¬ı±¸ fl¡¬ı˛ÀÓ¬±,

øfl¡z≈¬ ¤‡Ú ’±¬ı˛ ¤˝◊√√ õ∂±Ìœ·≈ø˘Àfl¡ Œ√‡± ˚±˚˛ Ú±º ’Ó¬…øÒfl¡ ø˙fl¡±¬ı˛ ˝√√À˚˛ ¤À√¬ı˛ øÚø(˝ê fl¡À¬ı˛ÀÂ√,

Ú± ˝√√˚˛ ¤À√¬ı˛ ’Ú…S ‰¬À˘ Œ˚ÀÓ¬ ¬ı±Ò… fl¡À¬ı˛ÀÂ√º ¬ıÓ«¬˜±Ú ¤‡±ÀÚ ·¬ı˛≈, ˜ø˝√√¯∏, Œˆ¬Î¬ˇ±, Â√±·˘

õ∂ˆ‘¬øÓ¬ ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈ ¬Û±›˚˛± ˚±˚˛º ¤‡Ú› ¤˝◊√√ ¬ı±À˚˛±À˜ øfl¡Â≈√ ˝◊√√“√≈√¬ı˛ › ¬Û±ø‡ Œ√‡± ˚±˚˛º

˝◊√√“√≈√¬ı˛ õ∂Ê√±øÓ¬¬ı˛ ˜ÀÒ… Springhare › Gerbil ¤¬ı— ˜±—¸±˙œ ˜‘Àæ√√œ õ∂±ÌœÀ√¬ı˛ ˜ÀÒ… Yellow

Mongoose ’Ú…Ó¬˜º

(5) ’Àà√∏C˘œ˚˛ Î¬±Î¬◊ÚÀ¸ øÓ¬Ú õ∂Ê√±øÓ¬¬ı˛ fl¡…±„√√±¬ı˛≈ Œ√‡± ˚±˚˛º ˚Ô±ñ(a) ˘±˘ fl¡…±„√√±¬ı˛≈, (b) Ò”¸¬ı˛

fl¡…±„√√±¬ı˛≈, (c) ›˚˛±˘±¬ı˛≈º ¤˝◊√√ ¬ı±À˚˛±À˜ ·Ó¬ 100 ¬ıÂ√À¬ı˛ ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛ ‡¬ı˛À·±¸·≈ø˘ ¤Ó¬·≈Ì Œ¬ıÀÎ¬ˇÀÂ√

Œ˚ ¤·≈ø˘ ’Ú…±Ú… ¬Û˙≈¬ı˛ ¸—‡…±Àfl¡ Â√±øÎ¬ˇÀ˚˛ Œ·ÀÂ√º ¬ı±øÌøÊ√…fl¡ fl¡±¬ı˛ÀÌ Œˆ¬Î¬ˇ±¬ı˛ ¸—‡…± ¬ı‘øX

› ¤‡±Úfl¡±¬ı˛ Ê√œ¬ıÀ·±á¬œ¬ı˛ ·Í¬ÚÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ÀÂ√º Emu ˝√√˘ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜¬ı˛ ¤fl¡øÈ¬ ’Ú…Ó¬˜

¬ı‘˝√√√±fl¡±¬ı˛ Î¬◊Î¬ˇÀÓ¬ ’é¬˜ ¬Û±ø‡º

(6) øÚÎ¬◊øÊ√˘…±À`¬¬ı˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü… ˝√√˘, ¤‡±ÀÚ ø¬ıÀ˙¯∏ Ó‘¬ÌÀˆ¬±Ê√œ d¬Ú…¬Û±˚˛œ

¬Û˙≈ ŒÚ˝◊√√, fl¡±¬ı˛Ì ¤˝◊√√ ¡Zœ¬Û¬ı˛±©Ü™øÈ¬ ˜˝√√±À√˙œ˚˛ àÔ˘ˆ¬±· ŒÔÀfl¡ ø¬ıø26√iß ¤¬ı— ¤‡±ÀÚ ›˝◊√√ Ò¬ı˛ÀÚ¬ı˛

¬Û˙≈À√¬ı˛ ø¬ıÀ˙¯∏ ¬Ûø¬ı˛˚±Ú ‚ÀÈ¬øÚº ’Ó¬…øÒfl¡ ø˙fl¡±À¬ı˛¬ı˛ Ù¬À˘ Î¬◊Î¬ˇÀÓ¬ ’é¬˜ ¬ı‘˝√√√±fl¡±¬ı˛ Moas

¬Û±ø‡› ¬ıÓ«¬˜±ÀÚ õ∂±˚˛ øÚø(˝ê ˝√√À˚˛ÀÂ√º ¬ıÓ«¬˜±ÀÚ ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ’ÀÚfl¡ ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈

Œ√‡± ˚± ˛̊º
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˜±Ú≈¯∏ › Ú±øÓ¬˙œÀÓ¬±c ¬ı±À˚˛±˜ñ

Ê√˘¬ı±˚˛≈·Ó¬ ’¬ıàÔ±, ˜‘øM√√fl¡±¬ı˛ õ∂fl‘¡øÓ¬, ’±=ø˘fl¡ Î¬◊øæ√√, õ∂±ÌœÀ·±á¬œ ¤¬ı— ’¬ı˙…˝◊√√ ˜±Ú≈¯∏ ¬Û±¬ı˛¶Ûø¬ı˛fl¡

ø√flË¡˚˛±-õ∂øÓ¬ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ¬ı±d≈¬ÓLa ∆Ó¬ø¬ı˛ fl¡À¬ı˛ÀÂ√º øfl¡z≈¬ ˜±Ú≈À¯∏¬ı˛

ø√flË¡˚˛±fl¡˘±¬Û √flË¡˜˙ ¬ı±d≈¬Ó¬ÀLa¬ı˛ õ∂fl‘¡øÓ¬Àfl¡ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡¬ı˛ÀÂ√º Ù¬À˘ ¬ıÓ«¬˜±ÀÚ ø¬ıÀù´ Œfl¡±ÀÚ± ¸•Û”Ì« ¬ı± õ∂fl‘¡Ó¬

Ó‘¬Ìˆ”¬ø˜ ŒÚ˝◊√√ ¬ı˘À˘˝◊√√ ‰¬À˘º fl¡±¬ı˛Ì ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜·≈ø˘¬ı˛ ’øÒfl¡±—˙˝◊√√ ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈‰¬±¬ı˛ÀÌ¬ı˛ ˜±Ò…À˜

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˚˛ ‰¬À˘ÀÂ√º

¬Û‘øÔ¬ıœ¬ı˛ ’Ú… Œfl¡±ÀÚ± ¬ı±À˚˛±À˜ ˜±Ú≈À¯∏¬ı˛ ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ õ∂ˆ¬±¬ı ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ˜ÀÓ¬± ¸≈¶Û©Ü

Œ√‡± ˚±˚˛ Ú±º ’øÒfl¡±—˙ õ∂Ò±Ú Ó‘¬Ìˆ”¬ø˜·≈ø˘ ¬ıÓ«¬˜±ÀÚ fl‘¡ø¯∏ ‡±˜±À¬ı˛ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ÀÂ√ ¬ı± ˝√√À26√, ˚±

ë¬Û‘øÔ¬ıœ¬ı˛ ¬ı˛≈øÈ¬¬ı˛ Á≈¡øÎ¬ˇí Ú±À˜ ø¬ı‡…±Ó¬º Œõ∂˝◊√√ø¬ı˛¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· ’—À˙ ·˜ › ’Ú…±Ú… ‡±√…˙¸… Î¬◊»¬Û±√Ú

¤¬ı— ŒÎ¬˚˛±ø¬ı˛ ø˙Àä¬ı˛ õ∂‰¬˘Ú Œ√‡± ˚±˚˛º  fl¡±Ê√±fl¡±d¬±ÀÚ¬ı˛ ŒàÈ√√¬Û Ó‘¬Ìˆ”¬ø˜ ·˜ ‰¬±À¯∏¬ı˛ Ê√Ú…, ¬Û•Û±¸

Ó‘¬Ìˆ”¬ø˜ ·˜ ‰¬±¯∏ › ‡±˜±¬ı˛ ∆Ó¬ø¬ı˛¬ı˛ Ê√Ú… ¤¬ı— ’Ò«˙≈©® Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜·≈ø˘ Œˆ¬Î¬ˇ±, ·¬ı˛≈, ˜ø˝√√¯∏

õ∂ˆ‘¬øÓ¬ ¬Û±˘ÀÚ¬ı˛ Ê√Ú… ·≈¬ı˛≈Q¬Û”Ì«º

Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜ fl‘¡ø¯∏¬ı˛ ¬ı…±¬Ûfl¡ õ∂¸±À¬ı˛¬ı˛ Ù¬À˘ ¬Û≈¬ı˛±Ó¬Ú ‚±¸ › ·±ÀÂ√¬ı˛ ¸—‡…± √flË¡˜˙

fl¡À˜ ˚±˚˛ ¤¬ı— ø¬ıøˆ¬iß ¬Ûø¬ı˛À¬ı˙·Ó¬ ¸˜¸…±¬ı˛ ¸‘ø©Ü ˝√√˚˛º ˚Ô±ñ

(1) ¶§±ˆ¬±ø¬ıfl¡ Ó‘¬Ìˆ”¬ø˜¬ı˛ ¬ı˛”¬Û±z¬¬ı˛ ¬ı± ¬Ûø¬ı˛¬ıÓ«¬Ú ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ õ∂±Ìœ¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±¸Àfl¡

(habitat) Ò√ı—¸ fl¡À¬ı˛ ¤¬ı— ¤ˆ¬±À¬ı õ∂±Ìœ-õ∂Ê√±øÓ¬·≈ø˘ ø¬ı˘≈5 ˝√√˚˛º Œ˚˜Ú, ¬ı±˝◊√√¸Ú õ∂±·˝√√Ú«

¤fl¡¸˜˚˛ Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±Ú Œõ∂˝◊√√ø¬ı˛¬ı˛ õ∂Ò±Ú õ∂±Ìœ øÂ√˘, øfl¡z≈¬ ¤‡Ú ¤¬ı˛± ˘≈5õ∂±˚˛º ’ÀÚfl¡

Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ŒÔÀfl¡ ŒÊ√¬ıË±, ’…±øKI◊À˘±¬Û, ø¸—˝√√, ˝√√±˚˛Ú±, ø‰¬Ó¬±¬ı±‚ õ∂ˆ‘¬øÓ¬ ¬ıÓ«¬˜±ÀÚ

’z¬ø˝«√√Ó¬ ˝√√À˚˛ÀÂ√º

(2) ’Ó¬…øÒfl¡ ¬Û˙≈ø˙fl¡±¬ı˛ øfl¡Â≈√ øfl¡Â≈√ õ∂±Ìœ¬ı˛ ¸—‡…±Àfl¡ ¬ı…±¬Ûfl¡ˆ¬±À¬ı ˝√}√√±¸ fl¡À¬ı˛, øfl¡Â≈√ õ∂±Ìœ¬ı˛ ¬Ûø¬ı˛˚±ÀÚ

¸±˝√√±˚… fl¡À¬ı˛ ¤¬ı— øfl¡Â≈√ õ∂±ÌœÀfl¡ ¸•Û”Ì« ø¬ı˘≈5 fl¡À¬ı˛º Œ˚˜Ú, ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛ ’±·˜Úfl¡±¬ı˛œÀ√¬ı˛

’Ó¬…øÒfl¡ ¬Û˙≈ ø˙fl¡±¬ı˛ ŒÊ√¬ıË±, ’…±øKI◊À˘±¬Û, ø¸—˝√√, ø‰¬Ó¬±, ˝√√±˚˛Ú± õ∂ˆ‘¬øÓ¬Àfl¡ ’‘√˙… fl¡À¬ı˛º

(3) ø¬ıÀ√ø˙ õ∂±Ìœ-õ∂Ê√±øÓ¬¬ı˛ õ∂¬ıÓ«¬Ú õ∂±‰¬œÚ Î¬◊øæ√√-·Í¬ÚÀfl¡ ¸•Û”Ì« ¬Û±˘ÀÈ¬ Œ√̊ ˛º Œ˚˜Ú, ◊̋√√Î¬◊À¬ı˛±¬Ûœ ˛̊À√¬ı˛

¡Z±¬ı˛± ’Àà√∏Cø˘˚˛±ÀÓ¬ Œˆ¬Î¬ˇ±¬ı˛ õ∂¬ıÓ«¬Ú ¤À√À˙¬ı˛ Î¬◊øæ√√À·±á¬œ¬ı˛ ·Í¬ÚÀfl¡ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡À¬ı˛, ˚± õ∂±‰¬œÚ

˜±¸≈«ø¬Û˚˛±˘ õ∂±ÌœÀ·±á¬œ¬ı˛ fl¡±ÀÂ√ ’øÓ¬ Î¬◊¬Û˚≈q¡ øÂ√˘º ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛ ˝◊√√“√≈√À¬ı˛¬ı˛ õ∂¬ıÓ«¬Ú ’Àà√∏Cø˘˚˛±ÀÓ¬

¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√ › ˜±Ú≈¯∏Àfl¡ ø¬ıÀ˙¯∏ˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ÀÂ√º ^≈Ó¬ ¬ı‘øX˙œ˘ ‡¬ı˛À·±À¸¬ı˛ ¸—‡…±

øÚ˚˛LaÀÌ ¬ı˛±‡±¬ı˛ Ê√Ú… ø˙fl¡±ø¬ı˛ ø˙˚˛±˘ õ∂¬ıÓ«¬Ú fl¡¬ı˛± ˝√√À˚˛ÀÂ√º

(4) ¤˝◊√√ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜ ÚÓ≈¬Ú õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√√ àÔ±¬ÛÀÚ¬ı˛ Ù¬À˘ ’±ø√ õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√À√¬ı˛ õ∂¸±¬ı˛

¬ı&Ò ˝√√À˚˛ÀÂ√ ’Ô¬ı± ’ÀÚfl¡ Î¬◊øæ√√ ø¬ı˘≈5 ˝√√À˚˛ÀÂ√º Œ˚˜Ú, Œ˘·≈˜ Ê√±Ó¬œ˚˛ ˙¸… [Œflv¡±ˆ¬±¬ı˛] ¤¬ı—
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‚±À¸¬ı˛ øfl¡Â≈√ õ∂Ê√±øÓ¬¬ı˛ (Bromus, Hardeum, Ryegrass) õ∂¬ıÓ«¬Ú ’ÀÚfl¡ ’±ø√ ¬ı¯∏«Ê√œ¬ıœ

‚±¸Àfl¡ õ∂¸±¬ı˛˘±ˆ¬ fl¡¬ı˛ÀÓ¬ ¬ı±Ò± ø√À˚˛ÀÂ√º

(5) ’Ò«˙≈©® Œõ∂˝◊√√ø¬ı˛ ’=À˘ ’øÓ¬ø¬ı˛q¡ fl‘¡ø¯∏fl¡±Ê√ ’±À˜ø¬ı˛fl¡± ˚≈q¡¬ı˛±À©Ü™¬ı˛ ëŒ¢∂È¬ Œõ≠Ú¸ƒí ’=À˘ ˙≈©®,

’±˘·± ˜±øÈ¬¬ı˛ ’¬Û¸±¬ı˛Ì ‚È¬±˚˛º ¤¸¬ı ’=À˘ ‡¬ı˛±¬ı˛ ¸˜À˚˛ Ò”ø˘Á¡ÀÎ¬ˇ¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛, ˚±

ø˜ø¸ø¸ø¬Û ¸˜ˆ”¬ø˜ÀÓ¬ ˙¸… › ˜±Ú≈À¯∏¬ı˛ ÒÚ¸•Û√-¬ı±øÎ¬ˇ‚À¬ı˛¬ı˛ ¬ı…±¬Ûfl¡ é¬øÓ¬¸±ÒÚ fl¡À¬ı˛º Ó¬œ¬ıË

·øÓ¬¸•Ûiß Ò”ø˘Á¡ÀÎ¬ˇ¬ı˛ ¬Ù¬À˘ ¬¬Ûø(˜ fl¡±Ú¸±¸, ŒÈ¬'√±¸ › ›fl¡˘±˝√√±˜±¬ı˛ ’Ò«˙≈©® ’=˘Àfl¡

‘Dust Bowl’ ¬ıÀ˘º

(6) fl‘¡ø¯∏¬ı˛ Î¬◊ÀVÀ˙… ’¸—‡… ¬ı‘é¬À26√√Ú ˜±øÈ¬¬ı˛ ’±¬ı¬ı˛ÌÀfl¡ ≈√¬ı«˘ › ’±˘·± fl¡À¬ı˛ÀÂ√ ¤¬ı— ¤¬ı˛ Ù¬À˘

¬ı…±¬Ûfl¡ ˆ”¬ø˜é¬˚˛ ‚ÀÈ¬ÀÂ√ ¤¬ı— ¸≈á≈¬ ·Í¬Ú˚≈q¡ Î¬◊¬ı¬ı˛« ˜‘øM√√fl¡± Ò√ı—¸ Œ¬ÛÀ˚˛ÀÂ√º

6.3.3 ∆Ó¬·± ¬ı± Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜

∆Ó¬·± ¬ı± Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ¬ı±À˚˛±˜ ¸±˝◊√√À¬ıø¬ı˛˚˛±Ú Ê√˘¬ı±˚˛≈ÀÓ¬ Œ√‡± ˚±˚˛ ¤¬ı— ˝◊√√Î¬◊À¬ı˛ø˙˚˛±¬ı˛

[¶®…±ø`¬ÀÚ±øˆ¬˚˛± Î¬◊¬Û¡Zœ¬Û ŒÔÀfl¡ ¬Û”¬ı«Ó¬Ú Œ¸±øˆ¬À˚˛Ó¬ ¸±˝◊√√À¬ıø¬ı˛˚˛± ˝√√À˚˛ Œ¬ıø¬ı˛— ¸±·¬ı˛ ¬Û˚«z¬] ø¬ıd¬œÌ« ’=˘

› Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛ õ∂±˚˛ Œ˜¬ı˛≈ ’=˘ [’±˘±¶®± ŒÔÀfl¡ ¬Û”À¬ı« ˝√√±Î¬¸Ú Î¬◊¬Û¸±·¬ı˛ ¬Û˚«z¬] ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛

’z¬ˆ«≈¬q¡º ¤Â√±Î¬ˇ± Ê√±˜«±øÚ, Œ¬Û±˘…±`¬, ¸≈˝◊√√Ê√±¬ı˛˘…±`¬, ’øà√∏C˚˛± › ˝◊√√Î¬◊À¬ı˛±À¬Û¬ı˛ ’Ú…±Ú… ’—À˙ ¤¬ı— Î¬◊M√√¬ı˛

’±À˜ø¬ı˛fl¡±¬ı˛ ¬ı˛øfl¡ ¬Û¬ı«Ó¬˜±˘±¬ı˛ Î¬◊2‰¬ ’—À˙ ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… Œ√‡± ˚±˚˛º õ∂fl‘¡Ó¬¬ÛÀé¬ Î¬◊M√√¬ı˛ø√Àfl¡ Ó≈¬f±

¬ı±À˚˛±˜ ¤¬ı— √øé¬Ìø√Àfl¡ Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ [˝◊√√Î¬◊À¬ı˛˙œ˚˛ ŒàÈ√√¬Û › Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛ Œõ∂˝◊√√ø¬ı˛]

˜Ò…ˆ¬±À· ∆Ó¬·± ¬ı±À˚˛±˜ ’¬ıøàÔÓ¬º ˜˝√√±À√˙·≈ø˘ √øé¬Ì Œ·±˘±ÀÒ« ¸—fl¡œÌ«ˆ¬±À¬ı ’¬ıàÔ±Ú fl¡¬ı˛±¬ı˛ Ù¬À˘

∆Ó¬·± ¬ı±À˚˛±˜ Œ¸‡±ÀÚ õ∂±˚˛ ¸•Û”Ì«ˆ¬±À¬ı ’Ú≈¬ÛøàÔÓ¬º

ø‰¬S 4 – ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ ¬ıKI◊Ú
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∆Ó¬·± ¬ı± ¸¬ı˛˘¬ı·π˚˛ ¬ıÚˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ¸±˝◊√√À¬ıø¬ı˛˚˛± Ê√˘¬ı±˚˛≈ ∆¬ıø˙À©Ü… ‰¬¬ı˛˜ˆ¬±¬ı±¬Ûiß ¤¬ı— Ó¬œ¬ıË ˙œÓ¬˘

¸≈√œ‚« ˙œÓ¬fl¡±˘ › ˙œÓ¬˘ ¶§äàÔ±˚˛œ ¢∂œÉ Ÿ¬Ó≈¬ ¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…º ¢∂œÉ › ˙œÓ¬

Ÿ¬Ó≈¬¬ı˛ ˜ÀÒ… ˙¬ı˛» › Œ˝√√˜z¬ ˝√√˘ ¸—øé¬5 fl¡±˘ ¬ı± Ÿ¬Ó≈¬º ¢∂œÀÉ¬ı˛ ˜±¸·≈ø˘ÀÓ¬ 10º Œ¸. ¸À˜±cÀ¬ı˛‡±

∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ Î¬◊M√√¬ı˛ ¸œ˜± øÚÀ«√˙ fl¡À¬ı˛º ˙œÓ¬fl¡±À˘¬ı˛ ˜±¸·≈ø˘ÀÓ¬ Î¬◊cÓ¬± ø˝√√˜±Àefl¡¬ı˛ Œ‰¬À˚˛ ¸¬ı¸˜˚˛

fl¡˜º ˙œÓ¬˘Ó¬˜ › Î¬◊cÓ¬˜ ˜±¸·≈ø˘ÀÓ¬ Î¬◊cÓ¬± ˝√√˚˛ ˚Ô±√flË¡À˜ 12º Œ¸. › 20º Œ¸. ¤¬ı— Ù¬À˘ ¬ı±ø¯∏«fl¡

Î¬◊cÓ¬±¬ı˛ õ∂‡¬ı˛ ˝√√˚˛ 32º Œ¸.º Œ¸±øˆ¬À˚˛Ó¬ ¸±˝◊√√À¬ıø¬ı˛˚˛±¬ı˛ ˆ¬±¬ı˛‡±˚˛ÚÀ¶®¬ı˛ ¸¬ı«øÚ•ß Ó¬±¬Û˜±S± ˝√√˘ 68º Œ¸.º

¤‡±ÀÚ ˜±øÈ¬¬ı˛ ˜ÀÒ…fl¡±¬ı˛ Ê√˘ ˙œÓ¬fl¡±À˘¬ı˛ õ∂±˚˛ 5-7 ˜±¸ ¬ı¬ı˛ÀÙ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ Ô±Àfl¡º ·Î¬ˇ ¬ı±ø¯∏«fl¡

’Ò–Àé¬¬ÛÌ 370 ø˜.ø˜. ŒÔÀfl¡ 600 ø˜.ø˜. ¤¬ı˛ ˜ÀÒ… ›Í¬±Ú±˜± fl¡À¬ı˛ ¤¬ı— ˙œÓ¬fl¡±À˘ ¬Ó¬± Ó≈¬¯∏±¬ı˛¬ı˛”À¬Û

¬¬ÛøÓ¬Ó¬ ˝√√˚˛º õ∂±˚˛ ¸±¬ı˛±¬ıÂ√¬ı˛ ’Ò–Àé¬¬ÛÌ fl¡øÍ¬Ú ¬ı± Ó¬¬ı˛˘¬ı˛”À¬Û fl¡˜À¬ıø˙ ¸˜±Úˆ¬±À¬ı ¬ıø∞I◊Ó¬ ˝√√˚˛º Ù¬À˘

¬ıÂ√À¬ı˛¬ı˛ Œfl¡±ÀÚ± ˜±¸-˝◊√√ ˙≈©® Ú˚˛º

Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ¬ı±À˚˛±À˜¬ı˛ ¸±˝◊√√À¬ıø¬ı˛˚˛±Ú Ê√˘¬ı±˚˛≈ÀÓ¬ øÚ•ßø˘ø‡Ó¬ ∆¬ıø˙©Ü…·≈ø˘ Œ√‡± ˚±˚˛º

˚Ô±ñ

(1) ’øÓ¬ Ó¬œ¬ıË ˙œÓ¬˘ › √œ‚« Ÿ¬Ó≈¬ [¬ıÂ√À¬ı˛ õ∂±˚˛ 6 ˜±¸ Î¬◊cÓ¬± 0º Œ¸.] (2) ˙œÓ¬ Ÿ¬Ó≈¬ÀÓ¬ õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±Ì Ó≈¬¯∏±¬ı˛¬Û±Óº (3) ’øÓ¬ fl¡˜ Î¬◊cÓ¬± ¤˝◊√√ ’=À˘ ¬Ûø¬ı˛˜±ÙË¬àÈ√√ ’¬ıàÔ±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º (4) ¸—øé¬5

¸˜À˚˛¬ı˛ ¢∂œÉfl¡±À˘ Ó¬¬ı˛˘ ’±fl¡±À¬ı˛ ’Ò–Àé¬¬ÛÌ ‚ÀÈ¬ ¤¬ı— ¬Û”À¬ı«fl¡±¬ı˛ ¬ı¬ı˛Ù¬ ·À˘ ˚±˚˛º (5) ¬ıÂ√À¬ı˛ 50

ø√Ú [Î¬◊M√√¬ı˛ø√Àfl¡] ŒÔÀfl¡ 100 ø√Ú [√øé¬Ìø√Àfl¡] ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ Ê√ij ˝√√˚˛º (6) ø¬ıøˆ¬iß ’—À˙ ¬ı±ø¯∏«fl¡

’Ò–Àé¬¬ÛÀÌ¬ı˛ ø¬ıÀ˙¯∏ ¬Û±Ô«fl¡… ¬ı± õ∂¸¬ı˛ Œ√‡± ˚±˚˛ (350 ø˜.ø˜.ñ2000 ø˜.ø˜.]º Ó≈¬¯∏±¬ı˛¬Û±Ó¬ ›

¬ı‘ø©Ü¬Û±Ó¬ñ¤˝◊√√ ≈√˝◊√√ Î¬◊¬Û±À˚˛˝◊√√ ’Ò–Àé¬¬ÛÌ ˝√√˚˛º (7) Î¬◊cÓ¬±¬ı˛ ¬ı±ø¯∏«fl¡ õ∂‡¬ı˛ ¢∂œÉfl¡±À˘ 25º Œ¸. › ˙œÓ¬fl¡±À˘

40º Œ¸. ¬Û˚«z¬ ˝√√ÀÓ¬ ¬Œ√‡± ˚±˚˛º

∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ Î¬◊øæ√√·Ó¬ ∆¬ıø˙©Ü…ñ

∆Ó¬·± ¬ıÚˆ”¬ø˜¬ı˛ ’øÒfl¡±—˙ ·±Â√-˝◊√√ ˝√√˘ ¸¬ı˛˘¬ı·π˚˛ õ∂fl‘¡øÓ¬¬ı˛º Ú¬ı˛˜ fl¡±ÀÍ¬¬ı˛ ¤˝◊√√ ’¬ı˛ÀÌ…¬ı˛ ·±Â√·≈ø˘

¬ı±øÎ¬ˇ‚¬ı˛ ∆Ó¬ø¬ı˛, Œ√˙˘±˝◊√√ ¬ı±'√, fl¡±·Ê › fl¡±á¬˜G¬ ∆Ó¬ø¬ı˛, ’±¸¬ı±¬ı øÚ˜«±Ì, Œ¬ı˛˚˛Ú › ¬ı˛±¸±˚˛øÚfl¡ ø˙ä

õ∂ˆ‘¬øÓ¬ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ¸±Ò±¬ı˛ÌÓ¬ ‰¬±¬ı˛ õ∂Ê√±øÓ¬¬ı˛ ø‰¬¬ı˛¸¬ı≈Ê√ ¸¬ı˛˘¬ı·π˚˛ ·±Â√ Œ√‡± ˚±˚˛º ˚Ô±ñ

(1) ¬Û±˝◊√√Ú [¸±√±, ˘±˘ › ’Ú…±Ú… ¬ı˛À„√√¬ı˛ ¬Û±˝◊√√Ú, ¶®È¬¸, ¬Û±˝◊√√Ú, Ê√…±fl¡ ¬Û±˝◊√√Ú, ˘Ê√À¬Û±˘ ¬Û±˝◊√√Ú õ∂ˆ‘¬øÓ¬]º

(2) Ù¬±¬ı˛ [Î¬·˘±¸ Ù¬±¬ı˛, ¬ı±˘¸±˜ Ù¬±¬ı˛ õ∂ˆ‘¬øÓ¬] (3) ¶x≈¸ [ø¬Ûø¸˚˛±] › (4) ˘±‰«¬ [˘…±ø¬ı˛'√]º ¤Â√±Î¬ˇ±

˙q¡ fl¡±ÀÍ¬¬ı˛ Ú±øÓ¬˙œÀÓ¬±c ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… › ¤˝◊√√ ¬ı±À˚˛±À˜ Œ√‡± ˚±˚˛º Œ˚‡±ÀÚ ˜±Ú≈¯∏ Ó¬±¬ı˛ øÚÊ√¶§

õ∂À˚˛±Ê√ÀÚ ¸¬ı˛˘¬ı·π˚˛ ·±Â√·≈ø˘ Œfl¡ÀÈ¬ ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛ ŒÙ¬À˘ÀÂ√º ¤À√¬ı˛ Secondary Succession Î¬◊øæ√√

¬ıÀ˘º ¤˝◊√√ Ú±øÓ¬˙œÀÓ¬±c ˙q¡ fl¡±ÀÍ¬¬ı˛ ·±Â√ › ‰¬›Î¬ˇ± ¬Û±Ó¬±¬ı˛ ¬ÛÌ«À˜±‰¬œ ·±Â√·≈ø˘¬ı˛ ˜ÀÒ… ’˘Î¬±¬ı˛, ¬ı±‰«¬



192

› ¬Û¬Û˘±¬ı˛ ’Ú…Ó¬˜º Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛ÀÌ… øÚ•ßø˘ø‡Ó¬ ∆¬ıø˙©Ü…·≈ø˘ Œ√‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º

˚Ô±ñ

(1) ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ ·±Â√·≈ø˘¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ ˝√√˘ øÊ√˜ÀÚ±¶Û±¬ı˛˜ƒ õ∂Ê√±øÓ¬¬ı˛ ¸¬ı˛˘¬ı·π˚˛ ·±Â√º

(2) ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì…·≈ø˘ ˜±Á¡±ø¬ı˛ ‚ÚÀQ¬ı˛ ˝√√˚˛º øÚ¬ı˛é¬œ˚˛ ’=À˘¬ı˛ ˜ÀÓ¬± ‚Ú ’¬ı˛Ì…, õ∂Ê√±øÓ¬·Ó¬ ∆¬ıø‰¬S…

› ·±Â√·≈ø˘¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ ¬Û±Ô«fl¡… Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±À˜ Œ√‡± ˚±˚˛ Ú± ¤¬ı— ¤˝◊√√ ’¬ı˛ÀÌ…¬ı˛

·±Â√·≈ø˘ Œ¸±Ê√± › ˘•§± ˝√√˚˛º (3) Œ¬ıø˙¬ı˛ ˆ¬±· ¸¬ı˛˘¬ı·π˚˛ ·±Â√ ø‰¬¬ı˛¸¬ı≈Ê√ ¬˝√√˚˛ fl¡±¬ı˛Ì ¬ÛÌ«À˜±‰¬œ ·±ÀÂ√¬ı˛

˜ÀÓ¬± ¤À√¬ı˛ ¬Û±Ó¬±·≈ø˘¬ı˛ ¬ı±ø¯∏«fl¡ ¬ÛÓ¬Ú ˝√√˚˛ Ú±º (4) ·±Â√·≈ø˘ ˙efl≈¡ ’±fl‘¡øÓ¬¬ı˛ ˝√√˚˛ ¬ıÀ˘ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±˚˛

› ˙±‡±˚˛ Ó≈¬¯∏±¬ı˛ Ê√˜ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ¤˝◊√√ ’±fl‘¡øÓ¬ ¬ı¬ı˛Ù¬Àfl¡ ·øÎ¬ˇÀ˚˛ ŒÚÀ˜ Œ˚ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º

(5) ·±ÀÂ√¬ı˛ ¬Û±Ó¬±·≈ø˘ ŒÂ√±ÀÈ¬±, ‚Ú, ‰¬˜Î¬ˇ±¬ı˛ ˜ÀÓ¬± ¤¬ı— ¸“”√‰¬±À˘± ˝√√˚˛, ˚±¬ı˛ Ù¬À˘ ’øÓ¬ø¬ı˛q¡ ¬ı±©ÛÀ˜±‰¬Ú

øÚ˚˛øLaÓ¬ ˝√√˚˛º (6) ¸¬ı˛˘¬ı·π˚˛ ¬ıÚˆ”¬ø˜¬ı˛ Ó¬˘À√À˙ ‡≈¬ı fl¡˜ ŒÁ¡±¬ÛÁ¡±Î¬ˇ Ê√ij±˚˛ fl¡±¬ı˛Ì ’øÓ¬ø¬ı˛q¡ ŒÒÃÓ¬

¬ÛÎ¬¸˘Ê√±Ó¬œ˚˛ ’±ø•°fl¡ ˜±øÈ¬ÀÓ¬ ˘•§± ¸¬ı˛˘¬ı·π˚˛ ·±Â√·≈ø˘¬ı˛ ÚœÀ‰¬¬ı˛ ’—˙ ·±Â√¬Û±˘± Ê√ij±¬ı±¬ı˛ ¬ÛÀé¬ Î¬◊¬Û˚≈q¡

Ú ˛̊º (7) ¤˝◊√√ ·±ÀÂ√¬ı˛ ¬ıœÊ√·≈ø˘¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ Œ‡±˘¸ ¬ı&Ò Ô±Àfl¡ › ˙efl≈¡ ’±fl‘¡øÓ¬¬ı˛ ˝√√˚˛º (8) Ê√˘¬ı±˚˛≈·Ó¬

’¬ıàÔ±, ˆ”¬õ∂fl‘¡øÓ¬ › ˜±øÈ¬¬ı˛ àÔ±Ú·Ó¬ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º (9) ·±Â√·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ˘•§± ˝√√˚˛ ¤¬ı— ·±Â√·≈ø˘¬ı˛

·Î¬ˇ Î¬◊2‰¬Ó¬± 12 ŒÔÀfl¡ 15 ø˜È¬±¬ı˛ ˝√√˚˛º øfl¡z≈¬ ¬Û±¬ı«Ó¬… ’=À˘ ·±Â√·≈ø˘ ’ÀÚfl¡ ¸˜˚˛ õ∂±˚˛ 100 ø˜È¬±¬ı˛

˘•§± ˝√√˚˛º (10) ¤˝◊√√ ’—À˙ õ∂Ò±ÚÓ¬ ¬ÛÎ¬¸˘ ˜±øÈ¬ Œ√‡± ˚±˚˛º ¤˝◊√√ ˜±øÈ¬ ‡≈¬ı ’±ø•°fl¡ õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛ ¤¬ı—

‡øÚÊ√ ^¬ı… ŒÒÃÓ¬ ˝√√¬ı±¬ı˛ Ù¬À˘ ˜±øÈ¬ ’Ú≈¬ı«¬ı˛ ˝√√˚˛º Î¬◊øæ√√À·±á¬œÀ√¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ Œ˚ ’±=ø˘fl¡

Ó¬±¬ı˛Ó¬˜…, Ó¬±¬ı˛ øˆ¬øM√√ÀÓ¬ Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜Àfl¡ õ∂Ò±Ú ≈√ˆ¬±À· ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º

˚Ô±ñ

(1) Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛ ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜ñ

’±À˜ø¬ı˛fl¡±¬ı˛ ’±˘±¶®± ŒÔÀfl¡ ¬Û”¬ı«ø√Àfl¡ fl¡±Ú±Î¬±¬ı˛ ˘±¬ıË±Î¬¬ı˛ Î¬◊¬Ûfl”¡À˘¬ı˛ ˜Ò…ˆ¬±À· ¤˝◊√√ ¬ı±À˚˛±˜ ’¬ıøàÔÓ¬º

Î¬◊M√√¬ı˛ø√Àfl¡ Arctic Tree Line ¤¬ı— √øé¬Ìø√Àfl¡ Ú±øÓ¬˙œÀÓ¬±c ˙q¡ fl¡±ÀÍ¬¬ı˛ ¬ÛÌ«À˜±‰¬œ ’¬ı˛ÀÌ…¬ı˛ Î¬◊M√√¬ı˛

¸œ˜±¬ı˛ ˜ÀÒ… ¤˝◊√√ ¬ı±À˚˛±˜ ’¬ıøàÔÓ¬º Î¬◊M√√¬ı˛ ŒÔÀfl¡ √øé¬ÀÌ Ê√˘¬ı±˚˛≈, ˆ”¬õ∂fl‘¡øÓ¬ › ˜±øÈ¬¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√√

Œ·±á¬œ·≈ø˘¬ı˛ ¬Û¬ı˛¬Û¬ı˛ øÚ•ßø˘ø‡Ó¬ øÓ¬ÚøÈ¬ ’—À˙ ø¬ıˆ¬q¡º ˚Ô±,

(a) ¤˝◊√√ Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±À˜¬ı˛ ¸¬ıÀ‰¬À˚˛ Î¬◊M√√À¬ı˛¬ı˛ ’—À˙ Ê√˘¬ı±˚˛≈¬ı˛ ø√fl¡ ŒÔÀfl¡

‰¬¬ı˛˜ õ∂fl‘¡øÓ¬¬ı˛º ¤Àfl¡ ’¬ı˛Ì… Ó≈¬f± (Forest Tundra type) ¬ıÀ˘, ˚±¬ı˛ ˜ÀÒ… ¸¬ı˛˘¬ı·π˚˛ ›

Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ø˜ø˘Ó¬ ¬ı…¬ıàÔ± Œ√‡± ˚±˚˛º ¤‡±ÀÚ ˘±‰«¬ › ¶x≈¸ Ê√Àijº

(b) Ó≈¬f± ’¬ı˛ÀÌ…¬ı˛ øÍ¬fl¡ √øé¬ÀÌ Î¬◊Î¬˘…±`¬ ¸±¬ıÀÊ√±Ú Œ√‡± ˚±˚˛ ¤¬ı— ¤‡±ÀÚ ¸±√± › fl¡±À˘±

¸¬ı˛˘¬ı·π˚˛ ¶x≈¸ Ê√Àijº Ó¬˘À√À˙ øfl¡Â≈√ ŒÁ¡±¬ÛÁ¡±Î¬ˇ, ˜¸, ˘±˝◊√√Àfl¡Ú õ∂ˆ‘¬øÓ¬› ¤‡±ÀÚ Ê√Àijº
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(c) ’±¬ı˛› √øé¬ÀÌ ¸¬ı˛˘¬ı·π˚˛ ·±ÀÂ√¬ı˛ ‚Ú ’¬ı˛Ì… ¬Û±›˚˛± ˚±˚˛º ¤˝◊√√ ’=À˘ ¸±√± › fl¡±À˘± ¶x≈¸,

¬ı±˘¸±˜ Ù¬±¬ı˛ ˝◊√√Ó¬…±ø√ Ê√Àijº

› ◊̋√√ ¬ı±À˚̨±À˜ ·±ÀÂ√¬ı̨ õ∂fl‘¡øÓ¬ › ˜±øÈ¬¬ı̨ õ∂fl‘¡øÓ¬¬ı̨ ˜ÀÒ… ‡≈¬ı ‚øÚá¬ ¸•Ûfl«¡ ’±ÀÂ√º fl¡±¬ı̨Ì ˆ¬±À˘± Ê√̆ øÚfl¡±˙œ

¬ı…¬ıàÔ± ≈̊q¡ Î¬◊¬ı«¬ı̨ ˜±øÈ¬ÀÓ¬ Î¬◊ißÓ¬˜±ÀÚ¬ı̨ ¸±√± ¶x≈̧  › ¬ı±˘¸±˜ Ù¬±¬ı̨ Ê√Àijº Ó¬±Â√±Î¬̌± Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ Ê√…±fl¡ ¬Û± ◊̋√√Ú

¤¬ı— Ê√̆ ± › ’¬ıÚø˜Ó¬ ’=À˘ fl¡±À˘± ¶x≈̧  Ê√Àijº Ó¬±Â√±Î¬̌± fl¡±Ú±Î¬±¬ı̨ √øé¬Ì-¬Û”¬ı« ’—À˙ ø‰¬¬ı̨ √̋√ø¬ı̨» ¸¬ı̨˘¬ı·π˚̨

¤¬ı— ‰¬›Î¬̌± ¬Û±Ó¬±¬ı̨ ¬ÛÌ«À˜±‰¬œ ·±ÀÂ√¬ı̨ [Œ √̋√̃ ˘fl¡, ˜…±¬Û˘, ¤˘˜, ¸±√± ¬Û± ◊̋√√Ú ◊̋√√Ó¬…±ø√] ø˜| õ∂fl‘¡øÓ¬¬ı̨ ’¬ı̨Ì…

Œ√‡± ˚±˚̨º àÔ±Úœ˚̨ Ê√̆ ¬ı±˚̨≈·Ó¬ ’¬ıàÔ±¬ı̨ øˆ¬øM√√ÀÓ¬ ¤ ◊̋√√ ∆¬ıø‰¬S… ‚ÀÈ¬º

(2) ˝◊√√Î¬◊À¬ı˛ø˙˚˛±¬ı˛ Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜ñ

¬Ûø(˜ø√Àfl¡ Î¬◊M√√¬ı˛ ¶®È¬˘…±G¬ ŒÔÀfl¡ ¶®…±ø`¬ÀÚ±øˆ¬˚˛±¬ı˛ ˜Ò… ø√À˚˛, ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛ ¬ı˛±ø˙˚˛± › ¸±˝◊√√À¬ıø¬ı˛˚˛±

˝√√À˚˛ ¬Û”¬ı«ø√Àfl¡ Œ¬ıø¬ı˛— ¸±·¬ı˛ ¬Û˚«z¬ ø¬ıd‘¬Ó¬ ¤˝◊√√ ¬ı±À˚˛±˜ Î¬◊M√√¬ı˛-√øé¬ÀÌ ¸¬ı«±øÒfl¡ õ∂±˚˛ 1600 øfl¡ø˜ ‰¬›Î¬ˇ±º

¤‡±ÀÚ› øÓ¬ÚøÈ¬ øÚø«√©Ü ’=À˘ Œ√‡± ˚±˚˛º ˚Ô±ñ(a) ’¬ı˛Ì… Ó≈¬f±, (b) Î¬◊Î¬˘…±`¬ ¸±¬ıÀÊ√±Ú ›

(c) õ∂fl‘¡Ó¬ ¬ı± ’±√˙« ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì…º øõ≠ÀàÈ√√±ø¸Ú ˚≈À· ∆˝√√˜¬ı±ø˝√√fl¡ ˜±øÈ¬¬ı˛ ’¸˜ ¬¬ı∞I◊Ú ¤˝◊√√ ¬ı±À˚˛±À˜

Î¬◊øæ√À√¬ı˛  ¬ı∞I◊ÚÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º fl¡±√± › Œ√±’“√±˙ ˜±øÈ¬ ¶x≈¸ ·±ÀÂ√¬ı˛ Ê√Ú… ¤¬ı— Œ¬ıÀ˘˜±øÈ¬ ¬Û±˝◊√√Ú

·±ÀÂ√¬ı˛ Ê√Ú… ’Ú≈fl”¡˘º ¸œ˜±z¬¬ıÓ¬π ’=˘·≈ø˘ÀÓ¬ õ∂Ò±ÚÓ¬ ’¬ıÚø˜Ó¬ ’—˙ › ˝√}√√À√¬ı˛ ¸œ˜±Ú±˚˛ ’˘Î¬±¬ı˛,

¬ı±‰«¬, Î¬◊˝◊√√À˘± õ∂ˆ‘¬øÓ¬ ˆ¬±À˘± Ê√Àijº ¬¬Ûø(˜ ¸±˝◊√√À¬ıø¬ı˛˚˛±ÀÓ¬ Ù¬±¬ı˛, ¶x≈¸, ¬Û±˝◊√√Ú › ˘±‰«¬ Œ¬ıø˙ Ê√Àij, ’±¬ı˛

’øÓ¬˙œÓ¬˘ ˜Ò… ¸±˝◊√√À¬ıø¬ı˛˚˛±ÀÓ¬ Ú±øÓ¬˙œÀÓ¬±c ¬ÛÌ«À˜±‰¬œ ·±Â√ ˝√√˘ ’Ú…Ó¬˜ õ∂Ò±Ú Î¬◊øæ√√º

Ê˘¬ı±˚˛≈·Ó¬ › ˜‘øM√√fl¡±·Ó¬ fl¡±¬ı˛ÀÌ √flË¡±z¬œ˚˛ ’=À˘¬ı˛ ˜ÀÓ¬± ¤˝◊√√ ¬ı±À˚˛±À˜ Œfl¡±ÀÚ± Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸

Œ√‡± ˚±˚˛ Ú±º ‚Ú › Œ¬ıø©ÜÓ¬ ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛ÀÌ…¬ı˛ Ó¬˘À√À˙ ŒÁ¡±¬ÛÁ¡±ÀÎ¬ˇ¬ı˛ ¸—‡…± ‡≈¬ı˝◊√√ fl¡˜º øfl¡z≈¬ Î¬◊ij≈q¡

’¬ı˛Ì…·≈ø˘ÀÓ¬ fl¡À˚˛fl¡ Ò¬ı˛ÀÚ¬ı˛ ŒÁ¡±¬ÛÁ¡±Î¬ˇ › øfl¡Â≈√ Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ Œ√‡± ˚±˚˛º ¤fl¡˝◊√√ õ∂Ê√±øÓ¬¬ı˛ ·±Â√ Ô±fl¡±¬ı˛

Ù¬À˘ ¬ı±øÌøÊ√…fl¡ õ∂À˚˛±Ê√ÀÚ ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛ÀÌ…¬ı˛ ·±Â√·≈ø˘ ¸˝√√ÀÊ√˝◊√√ fl¡±Í¬ ø˝√√À¸À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ õ∂±Ìœ¸˜”˝√√ñ

fl¡±˚«±¬ıø˘ ’Ú≈¸±À¬ı˛ › ‡±À√…¬ı˛ ’ˆ¬…±¸ ’Ú≈¸±À¬ı˛ ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ ¬Û˙≈·≈ø˘Àfl¡ ≈√øÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬

ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ(1) ¬ı˛¸À˙±¯∏Ìfl¡±¬ı˛œ Êz≈¬ñ¤˝◊√√ Ê√z≈¬·≈ø˘ ·±ÀÂ√¬ı˛ ˙±‡±õ∂˙±‡± fl¡±G¬ ŒÔÀfl¡ ¬ı˛¸

Œ˙±¯∏Ì fl¡À¬ı˛ [Œ˚˜Ú Aphid) ¤¬ı— (2) ø¬ı‰¬¬ı˛Ìfl¡±¬ı˛œ › ˜‘Àæ√√œ õ∂Ê√±øÓ¬¬ı˛ Ê√œ¬ıÊ√z≈¬ñŒ˚¸¬ı Ê√z≈¬·≈ø˘

ø¬ı‰¬¬ı˛Ì fl¡À¬ı˛ ¤¬ı— ‚±¸ › ‰¬±¬ı˛±·±Â√·≈ø˘Àfl¡ ‡±˚˛ Ó¬±¬ı˛± ¤˝◊√√ Œ|øÌˆ≈¬q¡º Ê√œ¬ıÊ√z≈¬·≈ø˘ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛

·±ÀÂ√¬ı˛ é¬øÓ¬ fl¡À¬ı˛º ˚Ô±ñ(a) ¬ı˛¸À˙±¯∏ÀÌ¬ı˛ Ù¬À˘ ·±ÀÂ√¬ı˛ ¬Û±Ó¬± Á¡À¬ı˛ ¬ÛÀÎ¬ˇ ¤¬ı— ¸±À˘±fl¡¸—Àù≠¯∏ fl¡À˜

ø·À˚˛ ‡±√… Î¬◊»¬Û±√ÀÚ¬ı˛ ¬ı…±‚±Ó¬ ˝√√˚˛º (b) Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ¬ı˛± ·±ÀÂ√¬ı˛ ¬Û±Ó¬± › ‰¬±¬ı˛±·±Â√Àfl¡ ‡±√… ø˝√√¸±À¬ı

¢∂˝√√Ì fl¡À¬ı˛º (c) Ù≈¬˘ › Ù¬˘ Œ‡À˚˛ ·±ÀÂ√¬ı˛ ¬ı—˙¬ı‘øX › õ∂Ê√ÚÀÚ¬ı˛ é¬øÓ¬ fl¡À¬ı˛º (d) øfl¡Â≈√ ·±Â√ ¸•Û”Ì«
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Œ‡À˚˛ ŒÚ¬ı±¬ı˛ Ù¬À˘ Œ¸·≈ø˘ Ò√ı—¸ ¬ı± ’¬ı˘≈5 ˝√√˚˛º øˆ¬. ˝◊√√. Œ˙˘ÀÙ¬±Î«¬ (1963) ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ Ê√z≈¬·≈ø˘Àfl¡

øÓ¬ÚøÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡À¬ı˛ÀÂ√Úº ˚Ô±ñ

(1) ¸À¬ı«±2‰¬ õ∂ˆ¬±¬ı˙±˘œ Ê√œ¬ıÊ√z≈¬ñ

¸À¬ı«±2‰¬ õ∂ˆ¬±¬ı˙±˘œ Ê√œ¬ıÊ√z≈¬ ¬ı˘ÀÓ¬ ¬ıÀÎ¬ˇ± Ó‘¬ÌÀˆ¬±Ê√œ ¬õ∂±ÌœÀfl¡ Œ¬ı±Á¡±˚˛º Œ˚˜Úñ‰¬˜ø¬ı˛ ·±˝◊√√º

·±ÀÂ√¬ı˛ ¬Û±Ó¬±, ˙±‡± › ÚÓ≈¬Ú ‰¬±¬ı˛±·±Â√Àfl¡ ‡±˚˛ ¤¬ı— Ó¬±À√¬ı˛ ¬Û√‰¬±¬ı˛Ì±˚˛ ˜±øÈ¬ ˙q¡ ˝√√˚˛º é¬øÓ¬fl¡¬ı˛ õ∂Ê√øÓ¬¬ı˛

fl¡œÈ¬¬ÛÓ¬e·› ¤˝◊√√ Œ|øÌˆ≈¬q¡º

(2) õ∂ˆ¬±¬ı˙±˘œ Ê√œ¬ıÊ√z≈¬ñ

˜±Ú≈¯∏¸˝√√ Œ˜¬ı˛≈√G¬œ ˜±—¸±˙œ õ∂±Ìœ ¤˝◊√√ Œ|øÌ¬ı˛ ’z¬ˆ«≈¬q¡ fl¡±¬ı˛Ì ˜±Ú≈¯∏ ¬ıÓ«¬˜±ÀÚ ’¬ı˛ÀÌ…¬ı˛ õ∂Ò±Ú

Ò√ı—¸fl¡±¬ı˛œ Ê√œ¬ıº

(3) ¸±˜±Ú… õ∂ˆ¬±¬ı˙±˘œ Ê√œ¬ıÊ√z≈¬ñ

õ∂Ò±ÚÓ¬ ’À˜¬ı˛≈√G¬œ é≈¬^±fl¡±¬ı˛ ˜±—¸±˙œ õ∂±Ìœ › ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ ¤¬ı˛ ’z¬ˆ«≈¬q¡º fl¡…±ø¬ı˛À¬ı± ˝√√ø¬ı˛Ì

› ‰¬˜ø¬ı˛ ·±˝◊√√ ˝√√˘ ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ ·≈¬ı˛≈Q¬Û”Ì« Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœº ¤À√¬ı˛ ø¬ıøˆ¬iß ‡±√…±ˆ¬±¸ ’±ÀÂ√ ¤¬ı—

¤¬ı˛± ¬ı±À˚˛±À˜¬ı˛ ˜ÀÒ… ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜… ¬ı˛é¬±˚˛ ¸˝√√±˚˛Ó¬± fl¡À¬ı˛º ¤‡±Úfl¡±¬ı˛ ’Ú…Ó¬˜ ¤fl¡øÈ¬ ø˙fl¡±ø¬ı˛

˜±—¸±˙œ õ∂±Ìœ ˝√√˘ Blackfly, ˚± d¬Ú…¬Û±˚˛œ õ∂±Ìœ › ¬Û±ø‡À√¬ı˛ Œ√˝√√ ŒÔÀfl¡ ¬ı˛q¡ Œ˙±¯∏Ì fl¡À¬ı˛º ’Ú…±Ú…

ø˙fl¡±ø¬ı˛ ˜±—¸±˙œ õ∂±ÌœÀ√¬ı˛ ˜ÀÒ… ŒÚfl¡ÀÎ¬ˇ, ¬ıÚø¬ıÎ¬ˇ±˘, ˆ¬~≈fl¡ õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º fl¡˜ õ∂ˆ¬±¬ı˙±˘œ d¬Ú…¬Û±˚˛œ

Ê√œ¬ı › ¬Û±ø‡À√¬ı˛ ˜ÀÒ… ˘±˘¬ fl¡±Í¬ø¬ıÎ¬ˇ±˘, Ê√—ø˘ ˝√√“√±¸, √flË¡¸ø¬ı˘ ˝◊√√Ó¬…±ø√ ¤¬ı— ø˙fl¡±ø¬ı˛ Ê√z≈¬À√¬ı˛ ˜ÀÒ…

ŒÚÎ¬◊˘, Œ¬Û“√‰¬±, ¬ı±Ê√¬Û±ø‡ õ∂ˆ‘¬øÓ¬ ·≈¬ı˛≈Q¬Û”Ì«º

∆Ó¬·± ¬ı±À˚˛±À˜ øfl¡Â≈√ Ê√œ¬ıÊ√z≈¬ ˜¬ı˛˙≈ø˜ ¬Ûø¬ı˛˚±Ú fl¡À¬ı˛º Ó¬œ¬ıË˙œÀÓ¬ øfl¡Â≈√ õ∂±Ìœ √øé¬ÀÌ Ó‘¬Ìˆ”¬ø˜ ›

¬ÛÌ«À˜±‰¬œ ’¬ı˛ÀÌ… ‰¬À˘ ’±À¸ ¤¬ı— ¢∂œÀÉ øfl¡Â≈√ õ∂±Ìœ Î¬◊M√√¬ı˛ø√Àfl¡ Ó≈¬f± ¬ı±À˚˛±À˜ ‰¬À˘ ˚±˚˛º Ó¬œ¬ıË ˙œÓ¬

¸˝√√… fl¡¬ı˛±¬ı˛ Ê√Ú… õ∂±ÌœÀ√¬ı˛ Œ√À˝√√¬ı˛ ‰¬±˜Î¬ˇ± Œ˜±È¬± ˝√√˚˛ ¤¬ı— ˘•§± › ‚Ú ‰≈¬˘ › Œ˘±À˜ Ï¬±fl¡± Ô±Àfl¡º

˙œÓ¬fl¡±À˘ ŒÂ√±ÀÈ¬± ŒÂ√±ÀÈ¬± ·±Â√ › ‚±¸·≈ø˘ ¬ı¬ı˛ÀÙ¬ Ï¬±fl¡± Ô±Àfl¡ ¬ıÀ˘ ‡±À√…¬ı˛ ’ˆ¬±À¬ı õ∂±Ìœ·≈ø˘ √øé¬Ìø√Àfl¡

¬Ûø¬ı˛˚±Ú › õ∂‰¬¬ı˛Ì fl¡À¬ı˛º ’±¬ı±¬ı˛ øfl¡Â≈√ õ∂±Ìœ ˙œÀÓ¬ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ ‰¬À˘ ˚±˚˛ ¤¬ı— ˜‘Ó¬õ∂±˚˛ ’¬ıàÔ±˚˛ ¢∂œÀÉ¬ı˛

Ê√Ú… ’À¬Ûé¬± fl¡À¬ı˛º

˜±Ú≈¯∏ › ∆Ó¬·± ¬ı±À˚˛±˜ñ

Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜ ¬ı± ∆Ó¬·± ¬ı±À˚˛±À˜ ø¬ıÀù´¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ Ú¬ı˛˜ fl¡±Í¬

¬Û±›˚˛± ˚±˚˛ ¬ıÀ˘ ˜±Ú≈¯∏ Ó¬±¬ı˛ ¬ı±øÌøÊ√…fl¡ õ∂À˚˛±Ê√Ú Œ˜È¬±ÀÓ¬ ∆Ó¬·± ¬ı±À˚˛±À˜ õ∂À¬ı˙ fl¡À¬ı˛ÀÂ√º ¤˝◊√√ ’¬ı˛Ì…

˜±Ú≈À¯∏¬ı˛ ’Ú≈õ∂À¬ıÀ˙¬ı˛ Ù¬À˘ Ò√ı—¸ ˝√√›˚˛±˚˛ ¬Û¬ı˛¬ıÓ¬πfl¡±À˘ Ú±øÓ¬˙œÀÓ¬±c ¬ÛÌ«À˜±‰¬œ ’¬ı˛ÀÌ…¬ı˛ ¸‘ø©Ü ˝√√˚˛º

fl‘¡ø¯∏¬ı˛ õ∂À˚˛±Ê√ÀÚ ’¬ı˛Ì… Œfl¡ÀÈ¬ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛À˘› ø¬ıÀù´¬ı˛ ’Ô«ÕÚøÓ¬fl¡ ¸±Ù¬˘… ¬Û±›˚˛± ˚±˚˛øÚ fl¡±¬ı˛Ì
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¤‡±Úfl¡±¬ı˛ Œ¶Û±ÀÎ¬±¸˘ ˜±øÈ¬ ‡≈¬ı Î¬◊¬ı«¬ı˛ Ú˚˛ ¤¬ı— ˚ÀÔ©Ü ¬Ûø¬ı˛˜±Ì ¬ı˛±¸±˚˛øÚfl¡ ¸±¬ı˛ Â√±Î¬ˇ± Î¬◊»¬Û±√Ú˙œ˘Ó¬±

¬ı±Î¬ˇ±ÀÚ± ¸y¬¬ı Ú˚˛º ¸±˝◊√√À¬ı¬ı˛œ˚˛ ∆Ó¬·±¬ı˛ ¬ÛÎ¬¸˘ ˜±øÈ¬› fl‘¡ø¯∏¬ı˛ ’Ú≈fl”¡˘ Ú˚˛º ¤˝◊√√ fl¡±¬ı˛ÀÌ Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡±¬ı˛

Œ˜¬ı˛≈¬ı‘M√√ õ∂À√˙œ˚˛ ’=À˘ õ∂±Ôø˜fl¡ˆ¬±À¬ı ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛À√¬ı˛ ¡Z±¬ı˛± Œ˚¸¬ı ’¬ı˛Ì… Œfl¡ÀÈ¬ fl‘¡ø¯∏fl¡±Ê√ ˝√√À˚˛øÂ√˘,

fl‘¡ø¯∏¬ÛÌ… Î¬◊»¬Û±√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ ˝√√¬ı±¬ı˛ Ù¬À˘ Œ¸·≈ø˘Àfl¡ ’±¬ı±¬ı˛ ’¬ı˛Ì…ˆ”¬ø˜ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º

6.3.4 Ó≈¬f± ¬ı±À˚˛±˜ (Thundra Biome)

’¬ıàÔ±Úñ

Ó≈¬f± ˙søÈ¬ ¤fl¡øÈ¬ ëøÙ¬øÚ˙í ˙s ŒÔÀfl¡ ¤À¸ÀÂ√, ˚±¬ı˛ ’Ô« ˝√√˘ ëÎ¬◊øæ√√˝√√œÚ ’Ú≈¬ı«¬ı˛ Ê√ø˜íº Ù¬À˘

Ó≈¬f± ’=˘ ˝√√˘ Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡± › ˝◊√√Î¬◊À¬ı˛ø˙˚˛±¬ı˛ Œ˜¬ı˛≈ Ê√˘¬ı±˚˛≈ÀÓ¬ ’¬ıøàÔÓ¬ õ∂±˚˛ Î¬◊øæ√√˝√√œÚ ’=˘,

˚±¬ı˛ Î¬◊M√√¬ı˛ ¸œ˜±˚˛ ¬ı˛À˚˛ÀÂ√ ø‰¬¬ı˛Ó≈¬¯∏±¬ı˛±¬ı‘Ó¬ ’=˘ ¤¬ı— √øé¬Ì ¸œ˜±˚˛ ¬ı˛À˚˛ÀÂ√ ∆Ó¬·± ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì…º Ó≈¬f±

¬ı±À˚˛±˜ ¬ı˘ÀÓ¬ ’±˘±¶®±¬ı˛ ’—˙ø¬ıÀ˙¯∏, fl¡±Ú±Î¬±¬ı˛ ¸¬ıÀ‰¬À˚˛ Î¬◊M√√À¬ı˛ ’¬ıøàÔÓ¬ ’—˙, ø¢∂Ú˘…±À`¬¬ı˛ Î¬◊¬Ûfl”¡˘,

Î¬◊M√√¬ı˛ ¸±˝◊√√À¬ıø¬ı˛˚˛± ¤¬ı— ˝◊√√Î¬◊À¬ı˛±¬Ûœ˚˛ ¬ı˛±ø˙˚˛±¬ı˛ Œ˜¬ı˛≈¸±·À¬ı˛¬ı˛ Ó¬œ¬ı˛ˆ¬±·Àfl¡ Œ¬ı±Á¡±˚˛º ¤Â√±Î¬ˇ± ¸≈À˜¬ı˛≈À√˙œ˚˛

¡Zœ¬Û·≈ø˘ÀÓ¬ › Ó≈¬f± ¬ı±À˚˛±˜ Œ√‡± ˚±˚˛º

ø‰¬S 5 : Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ¬ıKI◊Ú

Tree line ¬ı± Î¬◊øæ√√À¬ı˛‡±¬ı˛ Î¬◊M√√¬ı˛ø√Àfl¡ Ê√˘¬ı±˚˛≈¬ı˛ ‰¬¬ı˛˜Ó¬± ¬ı±Î¬ˇ±¬ı˛ Ù¬À˘ Î¬◊øæ√À√¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√˚˛º

¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f± ¬ı±À˚˛±À˜ Î¬◊øæ√À√¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙À©Ü…¬ı˛ ¬Û±Ô«Àfl¡…¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ √øé¬Ì ŒÔÀfl¡ Î¬◊M√√À¬ı˛

øÓ¬ÚøÈ¬ ’=˘ ¬Û±›˚˛± ˚±˚˛º ˚Ô±ñ(a) øÚ•ß ¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f±, (b) ˜Ò… ¸≈À˜¬ı˛≈À√˙œ˚˛ › (c) Î¬◊2‰¬

¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f±º ¤˝◊√√ ø¬ıˆ¬±··≈ø˘ ’é¬±—À˙¬ı˛ øˆ¬øM√√ÀÓ¬ øÚ•ß ¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f± ¬ı˘ÀÓ¬ ¸≈À˜¬ı˛≈À√˙œ˚˛
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Ó≈¬f±¬ı˛ √øé¬Ì ’—˙Àfl¡ Œ¬ı±Á¡±˚˛, ˚±¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ Î¬◊M√√¬ı˛ fl¡±Ú±Î¬±¬ı˛ ¬ıÀÎ¬ˇ± ’—˙, Î¬◊M√√¬ı˛ ’±˘±¶®±, fl¡±Ú±Î¬œ˚˛

¡Zœ¬Û·≈ø˘¬ı˛ [¬ı…±—fl¡¸, øˆ¬À"√√±ø¬ı˛˚˛± › ¬ı…±øÙ¬Ú] √øé¬Ì ’—˙, ø¢∂Ú˘…±À`¬¬ı˛ √øé¬Ì Î¬◊¬Ûfl”¡˘ › ¸±˝◊√√À¬ı¬ı˛œ˚˛

Î¬◊¬¬Û¡Zœ¬Ûº Î¬◊2‰¬ ¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f±¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ fl¡±Ú±Î¬œ˚˛ ¡Zœ¬Û¬Û≈À?¬ı˛ Î¬◊M√√À¬ı˛ ’¬ıøàÔÓ¬ ¡Zœ¬Û¸˜”˝√√

[Œ˚˜Úñfl≈¡˝◊√√Ú ¤ø˘Ê√±À¬ıÔ ¡Zœ¬ÛÀ·±á¬œ]º ¤˝◊√√ ’=˘øÈ¬¬ı˛ ˜¸, ˘±˝◊√√Àfl¡Ú › ›¯∏øÒ¬ı˛ [Œ˚˜Ú, Avens ›

Sexifrages) ˜ÀÓ¬± Î¬◊øæ√√ Â√±Î¬ˇ± õ∂±˚˛ Î¬◊øæ√√˝√√œÚ ¬ı˘À˘˝◊√√ ‰¬À˘º ˜Ò… ¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f± ¬¬Û”À¬ı«fl¡±¬ı˛ ≈√øÈ¬

Œ|øÌ¬ı˛ ˜Ò…ˆ¬±À· ’¬ıøàÔÓ¬º ¸±˜ø¢∂fl¡ Ó≈¬f± ¬ı±À˚˛±˜ õ∂Ò±Ú ≈√øÈ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±ñ(1) ¸≈À˜¬ı˛≈À√˙œ˚˛

Ó≈¬f± ¬ı±À˚˛±˜ › (2) ’±äœ˚˛ Ó≈¬f± ¬ı±À˚˛±˜º

Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…ñ

Ó≈¬f± ¬ı±À˚˛±˜ Ê√˘¬ı±˚˛≈ › Œ˜¬ı˛≈À√˙œ˚˛ Ê√˘¬ı±˚˛≈¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü… ˝√√˘ ¸”˚«¬ı˛øù¨¬ı˛ Ó¬±¬Ûœ˚˛ Ù¬˘ ¸”˚«±À˘±Àfl¡¬ı˛

’ˆ¬±¬ı ¤¬ı— ¸±¬ı˛± ¬ıÂ√¬ı˛ ÒÀ¬ı˛ fl¡˜ Ó¬±¬Û˜±S±º Ê√˘¬ı±˚˛≈¬ı˛ ¤˝◊√√ ‰¬¬ı˛˜ ’¬ıàÔ± Œ¬ıø˙ ¸—‡…fl¡ Î¬◊øæ√√ Ê√ij±ÀÚ±¬ı˛

¬ÛÀé¬ ’Ú≈fl”¡˘ Ú˚˛º Ù¬À˘ ’øÒfl¡±—˙ Ó≈¬f± ’=˘ Î¬◊øæ√√˝√√œÚº õ∂øÓ¬ ¬ıÂ√¬ı˛ 7-8 ˜±¸ ˆ”¬¬Û‘á¬ ¬ı¬ı˛ÀÙ¬ Ï¬±fl¡±

Ô±Àfl¡º Ó¬±¬Û˜±S± ¬ıÂ√À¬ı˛¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· ¸˜˚˛ ø˝√√˜±Àefl¡¬ı˛ ÚœÀ‰¬ Ô±Àfl¡º ’=˘øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ ø√À˚˛ Ó¬œ¬ıË·øÓ¬¸•Ûiß

Í¬±`¬± ¬Û±Î¬◊Î¬±¬ı˛ Ê√±Ó¬œ˚˛ Á¡Î¬ˇ (Blizzard) ^≈Ó¬À¬ıÀ· õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ¬ıÂ√À¬ı˛ Î¬◊»¬Û±√Úfl¡±¬ı˛œ ¸˜˚˛ (Growing

Season) ˝√√˘ ˜±S 50 ø√Úº ˆ”¬ø˜ˆ¬±·øÈ¬ õ∂±˚˛ àÔ±˚˛œˆ¬±À¬ı Ó≈¬¯∏±¬ı˛±¬ı‘Ó¬ ¤˜Úøfl¡ ˜±øÈ¬¬ı˛ ˜ÀÒ…› ¸±¬ı˛±¬ıÂ√¬ı˛

¬ı¬ı˛Ù¬ Ê√À˜ Ô±Àfl¡ (Permefrost)º ·Î¬ˇ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬ÛÌ [õ∂Ò±ÚÓ¬ Ó≈¬¯∏±¬ı˛¬Û±Ó¬] õ∂±˚˛ 400 ø˜.ø˜.  ¤¬ı˛

fl¡˜ ˝√√˚˛º ˙œÓ¬fl¡±˘·≈ø˘ √œ‚« ˝√√˚˛ ¤¬ı— ˙œÓ¬ ‡≈¬ı Ó¬œ¬ıË ˝√√˚˛º ’Ú…ø√Àfl¡ ¢∂œÉfl¡±˘·≈ø˘ ¸—øé¬5, ˜±Á¡±ø¬ı˛

˙œÓ¬˘ › ’±¬ı˛±˜√±˚˛fl¡º Ê√±Ú≈˚˛±ø¬ı˛ › ŒÙ¬¬ıË≈˚˛±ø¬ı˛ ˜±À¸ ·Î¬ˇ Ó¬±¬Û˜±S± ˝√√˚˛ –35º Œ¸. ŒÔÀfl¡ – 40º Œ¸.º

¸˜≈^Ó¬œ¬ı˛¬ıÓ¬π ’=À˘ Ó¬±¬Û˜±S± ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙ ˝√√˚˛º ¶§äàÔ±˚˛œ ¢∂œÉfl¡±À˘ ·Î¬ˇ Î¬◊cÓ¬± ˝√√˘ 10º Œ¸.º

¢∂œÉfl¡±À˘ õ∂±˚˛ 2-3 ø√Ú ¤˝◊√√ ¬ı±À˚˛±À˜ ¬ı˛±øS ˝√√˚˛ Ú±º ’Ô«±» ¤˝◊√√ ¬ı±À˚˛±À˜ ¬ı˛±øS ˝√√˚˛ Ú±, ’Ô«±» ¸”˚«

’d¬ ˚±˚˛ Ú±º ’±¬ı±¬ı˛ ¸”˚« øÓ¬˚«fl¡ˆ¬±À¬ı øfl¡¬ı˛Ì Œ√˚˛ ¬ıÀ˘ àÔ˘ˆ¬±· ø¬ıÀ˙¯∏ Î¬◊M√√5 ˝√√˚˛ Ú±º ŒÓ¬˜øÚ ˙œÓ¬fl¡±À˘

õ∂±˚˛ fl¡À˚˛fl¡˜±¸ ¸”˚« Î¬◊ø√Ó¬ ˝√√˚˛ Ú± ¤¬ı— ˆ”¬¬Û‘á¬ ¸¬ı¸˜˚˛ ’&Òfl¡±¬ı˛±26√iß Ô±Àfl¡º ¢∂œÉfl¡±À˘ ‚”Ì«¬ı±ÀÓ¬¬ı˛ Ù¬À˘

fl¡˜ ¬Ûø¬ı˛˜±Ì ¬¬ı‘ø©Ü¬Û±Ó¬ ˝√√˚˛º ˚±¬ı˛ ·Î¬ˇ ¬Ûø¬ı˛˜±Ì ˜±S 20-25 Œ¸.ø˜.º

Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ Î¬◊øæ√√À·±á¬œñ

’Ó¬…øÒfl¡ Í¬±`¬± ¬ıÀ˘ Ó≈¬f± ¬ı±À˚˛±À˜ ·≈{j, ∆˙¬ı±˘ › ŒÁ¡±¬ÛÊ√±Ó¬œ˚˛ ·±Â√ Œ√‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º Ó≈¬f±

¬ı±À˚˛±À˜ ˜±øÈ¬¬ı˛ ’±^«Ó¬±¬ı˛ ¸±ÀÔ Î¬◊øæ√À√¬ı˛ ¤fl¡øÈ¬ ¸≈¶Û©Ü ¸•Ûfl«¡ ’±ÀÂ√º ¤‡±Úfl¡±¬ı˛ ø˘ÀÔ±¸À˘ [Î¬◊M√√¬ı˛

Ê√˘øÚfl¡±˙œ ¬ı…¬ıàÔ±˚≈q¡] Œfl¡¬ı˘˜±S ˘±˝◊√√Àfl¡Ú › ˜¸ ¬Û±›˚˛± ˚±˚˛º ¸≈À˜¬ı˛≈À√˙œ˚˛ Ò”¸¬ı˛ ˜±øÈ¬ÀÓ¬ é≈¬^±fl¡±¬ı˛

Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ Ê√Àij ¤¬ı— Ê√˘±ˆ”¬ø˜ÀÓ¬ ˜¸, Œ˝√√±·˘±Ê√±Ó¬œ˚˛ ·±Â√, Ê√˘Ê√ ‚±¸ õ∂ˆ‘¬øÓ¬ Ê√Àij › ¬ı‘øX
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¬Û±˚˛º ’Ó¬…øÒfl¡ Í¬±`¬±¬ı˛ Ê√Ú… ¤¬ı— ¸¬ı«øÚ•ß ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Œ¸Ã¬ı˛ø¬ıøfl¡¬ı˛Ì › ¸”˚«±À˘±fl¡ õ∂±ø5¬ı˛ Ê√Ú… ¬Û‘øÔ¬ıœ¬ı˛

Œ˜±È¬ Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ ˜±S øÓ¬Ú ˙Ó¬±—˙ (3%) ¤‡±ÀÚ ¬Û±›˚˛± ˚±˚˛º

¤Ú. ¬Û˘≈…ø˜Ú (1959) ¤¬ı˛ ˜ÀÓ¬, ’±fl«¡øÈ¬fl¡ ¬ı± ¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f± ¬ı±À˚˛±À˜ õ∂±˚˛ 66 õ∂Ê√±øÓ¬¬ı˛

¬ıËÀ˚˛±Ù¬±˝◊√√È¬ [Í¬±`¬± ¸˝√√…fl¡±¬ı˛œ Î¬◊øæ√√] ’±ÀÂ√ ¤¬ı— Î¬◊M√√¬ı˛ø√Àfl¡ ˙œÀÓ¬¬ı˛ Ó¬œ¬ıËÓ¬± ¬ı±Î¬ˇ±¬ı˛ ¸±ÀÔ ¸±ÀÔ

Î¬◊øæ√√õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± ¤¬ı— Î¬◊øæ√À√¬ı˛ ¸—‡…± fl¡˜ÀÓ¬ Ô±Àfl¡º Œ¬ıø˙¬ı˛ ˆ¬±· ·±Â√ ŒÂ√±ÀÈ¬± ’±fl¡±À¬ı˛¬ı˛ ˝√√˚˛

¤¬ı— ¤À√¬ı˛ Î¬◊2‰¬Ó¬± ˝√√˚˛ 5 ŒÔÀfl¡ 8 Œ¸.ø˜.º ·±Â√·≈ø˘¬ı˛ ’øÒfl¡±—˙ õ∂±˚˛ ˜±øÈ¬¬ı˛ ¸±ÀÔ Œ˘À· Ô±Àfl¡

fl¡±¬ı˛Ì ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛fl¡±¬ı˛ ¬ı±˚˛≈d¬À¬ı˛¬ı˛ Œ‰¬À˚˛ ˜±øÈ¬¬ı˛ Ó¬±¬Û˜±S± ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙ ˝√√˚˛º Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√·≈ø˘

¤˜Ú Ê√±˚˛·±˚˛ Ê√ij±˚˛ Œ˚‡±ÀÚ ¬ı¬ı˛ÀÙ¬¬ı˛ d”¬¬Û ’øÓ¬˙œÓ¬˘ Á¡ÀÎ¬ˇ¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ Ó¬±À√¬ı˛ ¬ı˛é¬± fl¡¬ı˛±º ¤˝◊√√

·±Â√·≈ø˘¬ı˛ ˜ÀÒ… Î¬◊˝◊√√À˘± (Salixherbacea › Salix arctica) ’Ú…Ó¬˜º ·±Â√·≈ø˘¬ı˛ fl¡±G¬ › ¬Û±Ó¬±·≈ø˘

ˆ”¬¬Û‘Àá¬¬ı˛ ‡≈¬ı fl¡±ÀÂ√ Ô±Àfl¡ [¸¬ı«±øÒfl¡ ˜±S fl¡À˚˛fl¡ Œ¸.ø˜. Î¬◊2‰¬Ó¬±] ˚ø√› ¤˝◊√√ ·±Â√·≈ø˘¬ı˛ ¬ı‘øX¬ı˛ ˜±S±

‡≈¬ı˝◊√√ fl¡˜ ¬ı± Òœ¬ı˛, øfl¡z≈¬ ¤À√¬ı˛ Œ¬ı“√À‰¬ Ô±fl¡±¬ı˛ ¸˜À˚˛¬ı˛ ∆√‚«… ’ø¬ıù´±¸…ˆ¬±À¬ı Œ¬ıø˙ [150 ŒÔÀfl¡ 300

¬ıÂ√¬ı˛] ˝√√˚˛º

õ∂Ò±ÚÓ¬ ¶§äàÔ±˚˛œ ˙œÓ¬˘ ¢∂œÉfl¡±À˘ ø‰¬¬ı˛¸¬ı≈Ê√ ¸¬Û≈©Ûfl¡ ·±Â√·≈ø˘ ˆ≈”¬ø˜¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’ÀÚfl¡È¬± fl≈¡˙ÀÚ¬ı˛

˜ÀÓ¬± ’¬ıàÔ±Ú fl¡À¬ı˛º ¤˝◊√√ ¸¬Û≈©Ûfl¡ ›¯∏øÒ ·±Â√·≈ø˘¬ı˛ ˜ÀÒ… Moss Compion ’Ú…Ó¬˜º ’ÀÚfl¡ ·±Â√

fl‘¡øS˜ Œ·±˘±À¬Û¬ı˛ ’±fl‘¡øÓ¬ ŒÚ˚˛, ˚±ÀÓ¬ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±·≈ø˘ ¤fl¡øÈ¬ øÚø«√©Ü ’—˙ ŒÔÀfl¡ ø¬ıøfl¡ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı—

¬Û±Ó¬±˝√√œÚ ¸¬Û≈©Ûfl¡ ¬ı‘z¬·≈ø˘ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ ¬ı‘øX ¬Û±˚˛º ¸…±ø'√ÀÙË¬·±¸ øÚˆ¬±ø˘¸ ˝√√˘ ¤fl¡ ø¬ıÀ˙¯∏ õ∂Ê√±øÓ¬¬ı˛

fl‘¡øS˜ Œ·±˘±¬ÛÊ√±Ó¬œ˚˛ ·±Â√ (rosette)º øfl¡Â≈√ ·±Â√ Œ˜±È¬± › ˜±—¸˘ ¬ÛSø¬ıø˙©Ü, ‚Ú ‰¬±˜Î¬ˇ±ø¬ıø˙©Ü ›

Œ˘±À˜ ’±¬ı‘Ó¬ ˝√√˚˛º fl¡À˚˛fl¡øÈ¬ ·±Â√ ˆ≈”¬ø˜¬ı˛ Î¬◊¬ÛÀ¬ı˛ ·≈26√±fl¡±À¬ı˛ Ê√Àij, ’±¬ı±¬ı˛ øfl¡Â≈√ ’Ú≈ˆ”¬ø˜fl¡ˆ¬±À¬ı ˜±≈√¬ı˛

¬ı± fl¡±À¬Û«ÀÈ¬¬ı˛ ˜ÀÓ¬± ’¬ıàÔ± fl¡À¬ı˛ [Œ˚˜Ú, E±˚˛±¸ ’À"√√±ø¬Û È¬±˘±]º Ó≈¬f± ¬ı±À˚˛±À˜ ·±Â√·≈ø˘ ¬ı‘øX¬ı˛ Ê√Ú…

¸±¬ı˛±¬ıÂ√À¬ı˛¬ı˛ ˜ÀÒ… ¶§äàÔ±˚˛œ ˙œÓ¬˘ ¢∂œÉfl¡±À˘ ˜±S 50 ø√Ú ¸˜˚˛ ¬Û±›˚˛± ˚±˚˛º ¤˝◊√√ ¸˜À˚˛¬ı˛ ˜ÀÒ…

·±Â√·≈ø˘¬ı˛ Ê√œ¬ıÚ‰¬√flË¡ ¸•Ûiß ˝√√˚˛º

Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ Ê√œ¬ıÊ√z≈¬ñ

’±fl«¡øÈ¬fl¡ Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ Ê√œ¬ıÊ√z≈¬À√¬ı˛ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ(1) ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√z≈¬

› (2) õ∂‰¬¬ı˛Ìfl¡±¬ı˛œ Ê√z≈¬º ˙œÓ¬fl¡±À˘ Ó¬œ¬ıË ˙œÀÓ¬¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı“√±‰¬ÀÓ¬ Œ¬ıø˙¬ı˛ ˆ¬±· Ê√œ¬ıÊ√z≈¬ ’±fl«¡øÈ¬fl¡

Ó≈¬f± ŒÔÀfl¡ √øé¬Ìø√Àfl¡ ¬ı“√±‰¬ÀÓ¬ Œ¬ıø˙¬ı˛ ˆ¬±· Ê√œ¬ıÊ√z≈¬ ’±fl«¡øÈ¬fl¡ Ó≈¬f± ŒÔÀfl¡ √øé¬Ìø√Àfl¡ ‰¬À˘ ’±À¸º

’øÒfl¡±—˙ ¬ı‘˝√√√±˚˛Ó¬Ú ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√œ¬ıÊ√z≈¬¬ı˛ Œ√À˝√√ ‚Ú Œfl¡±ÀÈ¬¬ı˛ ˜ÀÓ¬± Œ˘±˜ ¬ı± ¬Û±˘fl¡ Ô±Àfl¡, ˚± Ó¬œ¬ıË

˙œÀÓ¬¬ı˛ ¸˜˚˛ Ê√œ¬ıÊ√z≈¬¬ı˛ Œ√À˝√√ Î¬◊M√√±¬Û Œ√˚˛º ’±À˜ø¬ı˛fl¡±Ú ˜±¶® ˚“√±Î¬ˇ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ Ê√z≈¬¬ı˛ õ∂Ò±Ú Î¬◊√±˝√√¬ı˛Ìº

’±fl«¡øÈ¬fl¡ Ó≈¬f±¬ı˛ ’z¬·«Ó¬ ’±˘±¶®±, ø¢∂Ú˘…±`¬ › Î¬◊M√√¬ı˛ fl¡±Ú±Î¬±˚˛ ¤˝◊√√ ¸≈ø¬ı˙±˘ Ó‘¬ÌÀˆ¬±Ê√œ õ∂±ÌœøÈ¬¬ı˛ Œ√À˝√√
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‚Ú › Ú¬ı˛˜ Œ˘±À˜¬ı˛ Œfl¡±È¬Ê√±Ó¬œ˚˛ ’±¬ı¬ı˛Ì Œ‡± ˚±˚˛º Œ˘±˜·≈ø˘ ¤Ó¬ ˘•§± ˝√√˚˛ Œ˚, ’ÀÚfl¡ ¸˜˚˛ ¤·≈ø˘

˜±øÈ¬Àfl¡ ¶Û˙« fl¡À¬ı˛º ¤˝◊√√ ‚Ú Œ˘±˜˙ ’±¬ı¬ı˛Ì ˙œÓ¬ › ’±^«Ó¬± ŒÔÀfl¡ ¯∏“√±Î¬ˇ·≈ø˘Àfl¡ ¬ı˛é¬± fl¡À¬ı˛º ¢∂œÉfl¡±À˘

¤ ◊̋√√ Mask ¯∏“√±Î¬ˇ ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊cÓ¬¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸±ÀÔ ¸˜Ó¬± ¬ı˛±‡±¬ı˛ Ê√Ú… ¤˝◊√√ ˆ¬±¬ı˛œ Œ˘±˜˙ Œfl¡±È¬Ê√±Ó¬œ˚˛

’±¬ı¬ı˛Ì Ó¬…±· fl¡À¬ı˛º ‚Ú ‰≈¬˘ › Î¬◊˘ Ê√±Ó¬œ˚˛ ’±¬ı¬ı˛Ì Ó¬…±· fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ¤˝◊√ õ∂±Ìœ·≈ø˘¬ı˛ Œ√˝√√ ¬ı&Ò≈¬ı˛ ›

fl¡fl«¡˙ ˝√√˚˛º ’±¬ı±¬ı˛ ¬Û¬ı˛¬ıÓ¬π ˙œÀÓ¬ ¤fl¡˝◊√√ˆ¬±À¬ı ¬Û˙≈À√À˝√√ Œ˘±À˜¬ı˛ ’±¬ı¬ı˛ÀÌ¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¸≈À˜¬ı˛≈À√˙œ˚˛ ø˙˚˛±À˘¬ı˛

Œ√À˝√√ ø¡Z·≈Ì ‚Ú Ù¬±À¬ı˛¬ı˛ Œfl¡±ÀÈ¬¬ı˛ ˜ÀÓ¬± ’±¬ı¬ı˛Ì ·øÍ¬Ó¬ ˝√√˚˛ ¤¬ı— Ù¬À˘ Ó¬± ø˝√√˜±Àefl¡¬ı˛ ’ÀÚfl¡ fl¡˜ Ó¬±¬Û˜±S±

(–50º Œ¸] ¸˝√√… fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ˙œÓ¬fl¡±À˘› ¤˝◊√√ õ∂±Ìœ·≈ø˘ fl¡±Ê√ fl¡¬ı˛ÀÓ¬ ¸é¬˜ ¤¬ı— ø˙fl¡±¬ı˛ [Œ˘ø˜—¸

‡¬ı˛À·±¸] Ò¬ı˛ÀÓ¬› ¸é¬˜º ¬ı¸¬ı±¸fl¡±¬ı˛œ ¤fl¡Ò¬ı˛ÀÚ¬ı˛ ¬Û±ø‡À√¬ı˛ ¬Û±˘fl¡ ’±ÀÂ√ [Œ˚˜Ú Ptarmigan ¬Û±ø‡]

Œ˚·≈ø˘ ø√À˚˛ ∆Ó¬ø¬ı˛ ¬ı¶a Ó¬œ¬ıË ˙œÀÓ¬¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ˜±Ú≈¯∏Àfl¡ ¬ı˛é¬± fl¡À¬ı˛º ¬Û±˘fl¡·≈ø˘¬ı˛ fl¡•ÛÚ › Á¡“√±fl≈¡øÚ¬ı˛

¡Z±¬ı˛± ˝√√±Ó¬ ŒÔÀfl¡ ˜±Ú≈¯∏Àfl¡ ¬ı˛é¬± fl¡À¬ı˛º ’±fl«¡øÈ¬fl¡ Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ øfl¡Â≈√ ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√œ¬ıÊ√z≈¬ Ó¬±À√¬ı˛ ¬ı˛—

¬Û˚«z¬ õ∂øÓ¬ Ÿ¬Ó≈¬ÀÓ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡À¬ı˛º Œ˚˜Ú Ptarmigan ¬Û±ø‡ ¬ıÂ√À¬ı˛ õ∂±˚˛ øÓ¬Ú¬ı±¬ı˛ Ó¬±À√¬ı˛ ¬ı˛— ¬Ûø¬ı˛¬ıÓ«¬Ú

fl¡À¬ı˛º Ù¬±À¬ı˛¬ı˛ ’±¬ı¬ı˛Ìø¬ıø˙©Ü ¸≈À˜¬ı˛≈À√˙œ˚˛ ø˙fl¡±ø¬ı˛ ø˙˚˛±˘ › Úfl≈¡˘ ¬ı± Œ¬ıøÊ√ ¢∂œÉfl¡±À˘ ¬ı±√±ø˜ ¬ı˛À„√√¬ı˛

¤¬ı— ˙œÓ¬fl¡±À˘ ¸±√± ¬ı˛À„√√¬ı˛ ˝√√˚˛º

√flË¡±z¬œ˚˛ ’=À˘ Œ˚‡±ÀÚ õ∂±˚˛ 69 õ∂Ê√±øÓ¬¬ı˛ Ê√œ¬ıÊ√z≈¬ Œ√‡± ˚±˚˛, Ó≈¬f± ’=À˘ Œ¸‡±ÀÚ ˜±S 8øÈ¬

õ∂Ê√±øÓ¬¬ı˛ ¬Û˙≈ Œ√‡± ˚±˚˛º ¤À√¬ı˛ ˜ÀÒ… ¬ı˘·± ˝√√ø¬ı˛Ì, fld≈¬¬ı˛œ ˝√√ø¬ı˛Ì, ¸±√± ˆ¬~≈fl¡, Œ˜¬ı˛≈ ø˙˚˛±˘, fl¡d≈¬¬ı˛œ,

˝◊√√“√≈√¬ı˛ õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º ¤‡±ÀÚ õ∂±˚˛ 160 õ∂Ê√±øÓ¬¬ı˛ ¬Û±ø‡ Œ√‡± ˚±˚˛ ˚±À√¬ı˛ ˜ÀÒ… õ∂±˚˛ 114øÈ¬ ¸±˜≈ø^fl¡

¤¬ı— ¬ı±øfl¡¬ı˛± Î¬±„√√±˚˛ ø¬ı‰¬¬ı˛Ìfl¡±¬ı˛œº ŒÚfl¡ÀÎ¬ˇ, fl¡…±ø¬ı˛À¬ı± ˝√√ø¬ı˛Ì õ∂ˆ‘¬øÓ¬ ¬Û˙≈¬ı˛ Œ˘±˜˝√√œÚ ¬Û± ¬ı˛À˚˛ÀÂ√ ˚± Ó¬±¬Û

øÚÀ¬ı˛±Òfl¡ ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛ ¤¬ı— Œ√À˝√√¬ı˛ Ó¬±¬ÛÀfl¡ ¬ı±˝◊√√À¬ı˛ Œ¬ıÀ¬ı˛±ÀÓ¬ Œ√˚˛ Ú±º øfl¡Â≈√ ŒÂ√±ÀÈ¬± ŒÂ√±ÀÈ¬± õ∂±Ìœ,

Œ˚˜Ú ˝◊√√“√≈√¬ı˛, Œ˘ø˜¸, ’Ú…±Ú… ŒÂ√±ÀÈ¬± ¬ÛÓ¬e·ˆ≈¬fl¡ õ∂±Ìœ õ∂ˆ‘¬øÓ¬ ˙œÓ¬fl¡±À˘ Ó¬œ¬ıË ˙œÀÓ¬¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¤¬ı—

ø˙fl¡±ø¬ı˛ õ∂±Ìœ¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı“√±‰¬±¬ı˛ Ê√Ú… ·ÀÓ«¬ › ¸≈Î¬ˇÀe· ¬ı±¸ fl¡À¬ı˛º

¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ ¬Û˙≈ ˝√√˘ õ∂‰¬¬ı˛Ìfl¡±¬ı˛œ (migratory) ¬Û˙≈, ˚±¬ı˛± ˙œÀÓ¬¬ı˛ ˙≈¬ı˛≈ÀÓ¬ √øé¬ÀÌ¬ı˛

Î¬◊cÓ¬¬ı˛ ’=À˘ õ∂‰¬¬ı˛Ì fl¡¬ı˛ÀÓ¬ ˙≈¬ı˛≈ fl¡À¬ı˛ ¤¬ı— ’±¬ı±¬ı˛ ¬ı¸z¬fl¡±À˘ Ó¬±À√¬ı˛ øÚÊ√¶§ àÔ±ÀÚ øÙ¬À¬ı˛ ’±À¸º

ø¬ıøˆ¬iß ¬¬Û±ø‡ Œ˚˜Ú, ˝√√“√±¸, Œ¬ıÀ˘ ˝√√“√±¸, Ê√˘fl≈¡!≈¡È¬ õ∂ˆ‘¬øÓ¬ Œ˝√√˜Àz¬¬ı˛ ’±·˜ÀÚ¬ı˛ ¸±ÀÔ ¸±ÀÔ øÚÊ√¶§ àÔ±Ú

õ∂ÔÀ˜ Ó¬…±· fl¡À¬ı˛ ¤¬ı— ¬ı¸z¬ ¬ı± ¢∂œÀÉ¬ı˛ ’±·˜ÀÚ ’±¬ı±¬ı˛ øÚÊ√¶§ àÔ±ÀÚ øÙ¬À¬ı˛ ˚±˚˛º ¶§äàÔ±˚˛œ ¢∂œÀÉ¬ı˛

˜ÀÒ… ¬Û±ø‡·≈ø˘Àfl¡ ¬ı±¸± ¬ı“√±Ò±, øÎ¬˜ ¬Û±Î¬ˇ±, ˙±¬ıfl¡À√¬ı˛ ¬Û±˘Ú õ∂ˆ‘¬øÓ¬ fl¡±Ê√·≈ø˘ fl¡¬ı˛ÀÓ¬ ˝√√˚˛º øfl¡Â≈√ ¬Û±ø‡Àfl¡

õ∂‰¬¬ı˛ÀÌ¬ı˛ ¸˜˚˛ ’ÀÚfl¡ ˘•§± ”√¬ı˛Q ’ø√Ó¬√flË¡˜ fl¡¬ı˛ÀÓ¬ ˝√√˚˛º ¸≈À˜¬ı˛≈À√˙œ˚˛ È¬±Ú« ˝√√˘ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì« õ∂‰¬¬ı˛Ìfl¡±¬ı˛œ

¬Û±ø‡ ¤¬ı— ¤·≈ø˘ √øé¬ÀÌ õ∂±˚˛ ’…±KI◊±fl«¡øÈ¬fl¡± ¬Û˚«z¬ ‰¬À˘ ˚±˚˛º ¢∂œÉfl¡±À˘ ˜˙±, Î¬“√±˙, Œfl¡“√À‰¬± õ∂ˆ‘¬øÓ¬

¬ÛÓ¬e··≈ø˘Àfl¡ ¬Û≈fl≈¡¬ı˛, ˝√}√√√ › Ê√˘±ˆ”¬ø˜ÀÓ¬ Œ√‡± ˚±˚˛º ¬Û±ø‡·≈ø˘ ¬Û≈fl≈¡¬ı˛, Ê√˘± › ˜±øÈ¬ ŒÔÀfl¡ ¬ÛÓ¬e·,

Œfl¡“√À‰¬±, ˙±˜≈fl¡ Ó≈¬À˘ ˙±¬ıfl¡À√¬ı˛ ‡±›˚˛±˚˛º
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¬ı˘·± ˝√√ø¬ı˛Ì › fl¡…±ø¬ı˛À¬ı± ˝√√ø¬ı˛Ì ¬ı‘˝√√√±fl¡±¬ı˛ õ∂‰¬¬ı˛Ìfl¡±¬ı˛œ ¬Û˙≈À√¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜º ¤˝◊√√ d¬Ú…¬Û±˚˛œ õ∂±Ìœ·≈ø˘

˙œÓ¬fl¡±À˘ Ó¬±À√¬ı˛ √øé¬ÀÌ ∆Ó¬·± ¬ı±À˚˛±À˜ ’¬ıàÔ±Ú fl¡À¬ı˛ ¤¬ı— ¢∂œÀÉ ’±¬ı±¬ı˛ øÚÊ√¶§ ¬ı±À˚˛±À˜ õ∂À¬ı˙

fl¡À¬ı˛º ˙œÓ¬ › ¢∂œÉ Ÿ¬Ó≈¬¬ı˛ ˜ÀÒ… ¤˝◊√√ ¬Û˙≈·≈ø˘ õ∂±˚˛ fl¡À˚˛fl¡À˙± øfl¡.ø˜. ”√¬ı˛Q ’øÓ¬√flË¡˜ fl¡À¬ı˛º õ∂Ò±ÚÓ¬

Ê√˘¬ı±˚˛≈¬ı˛ ‰¬¬ı˛˜Ó¬± › ‡±À√…¬ı˛ ’ˆ¬±¬ı Ó¬±À√¬ı˛ õ∂‰¬¬ı˛ÌÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛ ¤¬ı— ¬õ∂‰¬¬ı˛ÀÌ¬ı˛ ¸˜˚˛ ø˙fl¡±ø¬ı˛ ¬Û˙≈À√¬ı˛

¡Z±¬ı˛± ’±√flË¡±z¬ ˝√√˚˛º Ó≈¬f± ’=À˘ ¢∂œÉfl¡±˘œÚ ¬ı¸¬ı±À¸¬ı˛ ¸˜˚˛ ˜˙±, ˜±øÂ√ › ¬ı˛q¡À˙±¯∏fl¡ fl¡œÈ¬¬ÛÓ¬Àe·¬ı˛

¡Z±¬ı˛± ¤˝◊√√ ¬ıÀÎ¬ˇ± ¬Û˙≈·≈ø˘ √’±√flË¡±z¬ ˝√√˚˛º

˜±Ú≈¯∏ › Ó≈¬f± ¬ı±À˚˛±˜ñ

Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ø¬ıøˆ¬iß Ê√œ¬ıÊ√z≈¬¬ı˛ ¸±ÀÔ Œ¸‡±Úfl¡±¬ı˛ ’øÒ¬ı±¸œÀ√¬ı˛ ‚øÚá¬ ¸•Ûfl«¡ ’±ÀÂ√ fl¡±¬ı˛Ì

àÔ˘Ê√ › Ê√˘Ê√ Î¬◊ˆ¬˚˛ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸¬ı˛ (habitat) Ê√œ¬ıÊ√z≈¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ˜±Ú≈À¯∏¬ı˛ ¬ı¸¬ı±¸ øÚˆ«¬¬ı˛

fl¡À¬ı˛º õ∂±˚˛ 50 ¬ıÂ√¬ı˛ ’±À· ø¢∂Ú˘…±`¬, Î¬◊M√√¬ı˛ fl¡±Ú±Î¬± › ’±˘±¶®±¬ı˛ ¤ø¶®À˜±, Î¬◊M√√¬ı˛ øÙ¬Ú˘…±`¬ ›

¶®…±ø`¬À±øˆ¬˚˛±¬ı˛ ˘…±¬Û, ¸±˝◊√√À¬ıø¬ı˛˚˛±¬ı˛¬Û¬ ¸…±À˜À˚˛√, Œ˘Ú± Î¬◊¬ÛÓ¬…fl¡±¬ı˛ ˝◊√√˚˛±fl≈¡È¬¸ ¤¬ı— Î¬◊M√√¬ı˛ ¬Û”¬ı« ¤ø¸˚˛±¬ı˛

Œfl¡±ø¬ı˛˚˛±fl¡ › ‰≈¬fl¡ø‰¬ õ∂ˆ‘¬øÓ¬ Ê√±øÓ¬¬ı˛ ˜±Ú≈À¯∏¬ı˛ ¸•Û”Ì« ˚±˚±¬ı¬ı˛ Ê√œ¬ıÚ ˚±¬ÛÚ fl¡¬ı˛ÀÓ¬±º ¤¬ı˛± õ∂Ò±ÚÓ¬

øÚˆ«¬¬ı˛˙œ˘ øÂ√˘ ˜±Â√, ø¸˘, Œ˜¬ı˛≈ ˆ¬±~≈fl¡ õ∂ˆ‘¬øÓ¬ õ∂±Ìœ ŒÔÀfl¡ ∆Ó¬ø¬ı˛ ‡±À√…¬ı˛ Î¬◊¬Û¬ı˛ ¤¬ı— fl¡…±ø¬ı˛À¬ı±

˝√√ø¬ı˛Ì, ¬ı˘·± ˝√√ø¬ı˛Ì › ’Ú…±Ú… Œ˘±˜˙ õ∂±ÌœÀ√¬ı˛ ŒÔÀfl¡ ¬Û±›˚˛± ^¬ı…·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛º ¤ˆ¬±À¬ı õ∂±Ôø˜fl¡

˚±˚±¬ı¬ı˛ Ó≈¬f± ˜±Ú≈À¯∏¬ı˛± ø˙fl¡±À¬ı˛¬ı˛ ˜±Ò…À˜ Ó≈¬f± Ê√œ¬ıÊ√z≈¬À√¬ı˛ ø¬ıÀ˙¯∏ é¬øÓ¬¸±ÒÚ fl¡À¬ı˛º ¬ıÓ«¬˜±ÀÚ

¸ˆ¬…Ó¬±¬ı˛ ’¢∂·øÓ¬¬ı˛ ¸±ÀÔ ¸±ÀÔ Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ’ÀÚfl¡ ˜±Ú≈¯∏ ¤‡Ú àÔ±˚˛œ › ’Ò«˚±˚±¬ı¬ı˛ Ê√œ¬ıÚ˚±¬ÛÚ

fl¡¬ı˛± ˙≈¬ı˛≈ fl¡À¬ı˛ÀÂ√º ¤ø¶®À˜±¬ı˛± àÔ±˚˛œ ¬ı¸øÓ¬ àÔ±¬ÛÚ fl¡À¬ı˛ÀÂ√ ¤¬ı— fl¡…±ø¬ı˛À¬ı± ˝√√ø¬ı˛Ì › Œ˘±˜˙ õ∂±ÌœÀ√¬ı˛

·‘˝√√¬Û±ø˘Ó¬ fl¡À¬ı˛ Ó≈¬À˘ÀÂ√º ¤ø¶®À˜±À√¬ı˛ ¸z¬±ÀÚ¬ı˛± ¤‡Ú ¶≈®˘ø˙é¬± ¢∂˝√√Ì fl¡¬ı˛ÀÂ√ ¤¬ı— ¬ı±ø¸µ±¬ı˛± ÚÓ≈¬Ú

õ∂˚≈øq¡ ¢∂˝√√Ì fl¡À¬ı˛ÀÂ√º Œ˚˜Ú ¬Û≈¬ı˛±ÀÚ± ø√ÀÚ¬ı˛ ˝√√±¬ı˛¬Û≈Ú ’À¶a¬ı˛ ¬ı√À˘ ¬ı˛±˝◊√√ÀÙ¬˘ ¬ı…¬ı˝‘√√Ó¬ ˝√√À26√º ’Ú…±Ú…

¬ı±À˚˛±À˜¬ı˛ ˜ÀÓ¬± ’±Ò≈øÚfl¡ õ∂˚≈øq¡ÀÓ¬ ¸ø7¡¡¡Ó¬ ’±Ò≈øÚfl¡ ¤ø¶®À˜±¬ı˛± ¬ıÓ«¬˜±Ú Ó≈¬f±-¬ı±d≈¬¸—àÔ±ÚÀfl¡ Ò√ı—¸

fl¡À¬ı˛ ‰¬À˘ÀÂ√º ˝◊√√Î¬◊À¬ı˛˙œ˚˛ Ó≈¬f±¬ı˛ ¸…±À˜±À˚˛√ › ’Ú…±Ú… Î¬◊¬ÛÊ√±øÓ¬ ÚÓ≈¬Ú Ê√œ¬ıÀÚ¬ı˛ ¬ÛÔ Œ¬ıÀÂ√ øÚÀ˚˛ÀÂ√º

’ÀÚÀfl¡˝◊√√ àÔ±˚˛œ ¬ı¸øÓ¬ àÔ±¬ÛÚ fl¡À¬ı˛ Ê√œ¬ıÚ˚±¬ÛÚ fl¡¬ı˛ÀÂ√º ¤¬ı˛± ¬ı˘·± ˝√√ø¬ı˛Ì › Œ˘±˜˙ õ∂±ÌœÀ√¬ı˛

¬Û±˘Ú fl¡À¬ı˛ ¤¬ı— ¤˜Úøfl¡ ¸±˝◊√√À¬ıø¬ı˛˚˛ Ó≈¬f±˚˛ ·À˜¬ı˛ ˜ÀÓ¬± ‡±√…˙¸… › Î¬◊»¬Ûiß fl¡À¬ı˛º ’±¬ı±¬ı˛ ¤‡Ú›

¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ˝◊√√Î¬◊À¬ı˛˙œ˚˛ ’—À˙ Î¬◊¬ÛÊ√±øÓ¬¬ı˛ ˜±Ú≈À¯∏¬ı˛± õ∂Ò±ÚÓ¬ ‚±À¸¬ı˛ Œ‡“√±ÀÊ√ ¬ı˘·± ˝√√ø¬ı˛Ì › ’Ú…±Ú…

¬Û±ø˘Ó¬ ¬Û˙≈·≈ø˘Àfl¡ øÚÀ˚˛ ‰¬˘±‰¬˘ fl¡À¬ı˛º

Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬± (Primary productivity) Œ¬ı˙ fl¡˜ ˝√√˚˛, fl¡±¬ı˛Ì (i)

¬¤‡±ÀÚ ¸”˚«¬ı˛øù¨¬ı˛ Ó¬±¬Ûœ˚˛ Ù¬˘ (insolation) fl¡˜ ˝√√˚˛, ¤¬ı— Ê√˘¬ı±˚˛≈ ‰¬¬ı˛˜ õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛, (ii) ·≈{j Ó‘¬Ì

› ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ¬ÛÀ¬ı˛ ø¬ÛÈ¬ ∆Ó¬ø¬ı˛ ˝√√˚˛ ¤‡±ÀÚ ˜±øÈ¬ ’Ú≈¬ı«¬ı˛ › ’¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛, (iii) ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’ˆ¬±À¬ı
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˜±øÈ¬ÀÓ¬ ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ [Ú±˝◊√√À√√√∏C±ÀÊ√Ú › Ù¬¸Ù¬¬ı˛±¸] fl¡±˚«fl¡±ø¬ı˛Ó¬±¬ı˛ ’ˆ¬±¬ı ¤¬ı— ’±^«Ó¬± › ŒÒÃÓ¬ õ∂ø√flË¡˚˛±¬ı˛

’ˆ¬±¬ı Ô±Àfl¡, (iv) ˆ≈¬ˆ¬±· ø‰¬¬ı˛Ó≈¬¯∏±¬ı˛±¬ı‘Ó¬ Ô±Àfl¡ ¤¬ı— ¬ıÂ√¬ı˛õ∂øÓ¬ ˙¸… Î¬◊»¬Û±√ÀÚ¬ı˛ ¸˜À˚˛¬ı˛ ∆√‚«… ˝√√˚˛º

6.4 ¸±¬ı˛±—˙

’±À˘±ø‰¬Ó¬ ¤fl¡fl¡øÈ¬¬ı˛ õ∂ÔÀ˜ ëÊ√œ¬ı ˆ”¬À·±˘í ø¬ı¯∏À˚˛¬ı˛ Ò±¬ı˛Ì±øÈ¬ ˆ”¬À·±˘ ø¬ı¯∏À˚˛ fl¡œˆ¬±À¬ı ¤À˘± Ó¬±

’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤¬ı˛¬Û¬ı˛ ë¬ı±À˚˛±˜í ¬ı˘ÀÓ¬ ’±˜¬ı˛± fl¡œ ¬ı≈øÁ¡ Ó¬± ¬ı…±‡…± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ø¬ıÀù´¬ı˛

¬ı±À˚˛±˜·≈ø˘¬ı˛ ˜ÀÒ… ·≈¬ı˛≈Q¬Û”Ì« fl¡À˚˛fl¡øÈ¬ ’±˜¬ı˛± ¤‡±ÀÚ ’±À˘±‰¬Ú± fl¡À¬ı˛øÂ√º √flË¡±z¬œ˚˛ ¬ı±À˚˛±˜·≈ø˘¬ı˛ ˜ÀÒ…

’±˜¬ı˛± √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¬ı±À˚˛±˜ › √flË¡±z¬œ˚˛ Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜ñ¤˝◊√√ ≈√øÈ¬ ¬ı±À˚˛±˜ ¬ı…±‡…± fl¡À¬ı˛øÂ√º

¤˝◊√√ ≈√øÈ¬ ¬ı±À˚˛±˜ Â√±Î¬ˇ± › Ú±øÓ¬˙œÀÓ¬±c ¸¬ı˛˘¬ı·π˚˛ ’¬ı˛Ì… ¬ı±À˚˛±˜ [∆Ó¬·±], Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±˜,

Ó≈¬f± ¬ı±À˚˛±˜ õ∂ˆ‘¬øÓ¬¬ı˛ ’¬ıàÔ±Ú, Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…, Î¬◊øæ√√ › Ê√œ¬ıÊ√z≈¬À√¬ı˛ ∆¬ıø˙©Ü… ¤¬ı— ˜±Ú≈À¯∏¬ı˛

’¬ıàÔ±Ú › ø√flË¡˚˛±fl¡˘±¬Û ¸•ÛÀfl«¡ ø¬ıd¬±ø¬ı˛Ó¬ ’±À˘±‰¬Ú± ¤˝◊√√ ¤fl¡fl¡øÈ¬ÀÓ¬ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º õ∂øÓ¬øÈ¬ ¬ı±À˚˛±À˜¬ı˛

Œé¬ÀS ¤fl¡øÈ¬ ø¬ı¯∏˚˛ ¶Û©Üˆ¬±À¬ı Œ√‡± Œ·ÀÂ√ Œ˚, ø¬ıÀ˙¯∏ øfl¡Â≈√ Ê√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛

ø¬ıÀ˙¯∏ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ˜‘øM√√fl¡±, Î¬◊øæ√√À·±á¬œ › õ∂±ÌœÀ·±á¬œ¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º ¤˝◊√√¸¬ı ’=À˘ ˜±Ú≈À¯∏¬ı˛ ø√flË¡˚˛±fl¡˘±¬Û

Œ˚˜Ú Î¬◊q¡ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, ŒÓ¬˜øÚ ’±¬ı±¬ı˛ ˜±Ú≈À¯∏¬ı˛ ø√flË¡˚˛±fl¡˘±¬Û ’Ô¬ı± ¬ı±À˚˛±À˜¬ı˛ ˜ÀÒ…

˜±Ú≈À¯∏¬ı˛ ’Ú≈õ∂À¬ı˙ ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜… ¬ı± ¸˜Ó¬±Àfl¡ ø¬ıÚ©Ü fl¡À¬ı˛º

6.5 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

’±À˘±ø‰¬Ó¬ ø¬ı¯∏˚˛¬ıd≈¬¬ı˛ ¸±ÀÔ ’±¬ÛÚ±¬ı˛ Î¬◊M√√¬ı˛ ø˜ø˘À˚˛ øÚÚñ

õ∂ùüñ 1. Ê√œ¬ıˆ”¬À·±˘ fl¡±Àfl¡ ¬ıÀ˘∑

2. ¬ı±d≈¬¬ı˛œøÓ¬ fl¡œ∑

3. ¬ı±À˚˛±˜ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

4. ¤ø¬ÛÙ¬±˝◊√√È¬ ·±Â√ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

5. √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì…¬ı±À˚˛±À˜¬ı˛ ¸À¬ı«±2‰¬d¬À¬ı˛¬ı˛ Î¬◊2‰¬Ó¬± fl¡Ó¬∑

6. √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ fl¡À˚˛fl¡øÈ¬ Ê√œ¬ıÊ√z≈¬¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

7. ë¸±ˆ¬±Ú±í ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

8. ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜ øÓ¬ÚøÈ¬ Ÿ¬Ó≈¬ fl¡œ fl¡œ∑

9. ’Àà√∏Cø˘˚˛±Ú ¸±ˆ¬±Ú±¬ı˛ ¬Û˙≈¬Û±ø‡ ¸•ÛÀfl«¡ Ò±¬ı˛Ì± ø√Úº
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10. Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ø¬ıÀù´¬ı˛ Œfl¡±Ú Œfl¡±Ú ’—À˙ fl¡œ fl¡œ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬∑

11. ë¬Û•Û±¸í Ó‘¬Ìˆ”¬ø˜ ¸•ÛÀfl«¡ ¸—øé¬5 ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

12. ¸—Àé¬À¬Û ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ Ê√˘¬ı±˚˛≈ Î¬◊À~‡ fl¡¬ı˛≈Úº

13. øˆ¬. ˝◊√√. Œ˙˘ÀÙ¬±Î«¬ fl‘¡Ó¬ ∆Ó¬·±, ¬ı±À˚˛±À˜¬ı˛ Ê√œ¬ıÊ√z≈¬À√¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡¬ı˛≈Úº

14. ¸≈À˜¬ı˛≈À√˙œ˚˛ Ó≈¬f± ¬ı±À˚˛±˜Àfl¡ Î¬◊øæ√À√¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙À©Ü…¬ı˛ Ó¬±¬ı˛Ó¬˜… ’Ú≈¸±À¬ı˛ fl¡Ó¬ˆ¬±À·

ˆ¬±· fl¡¬ı˛± ˚±˚˛∑

15. Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ¬Û˙≈¬Û±ø‡À√¬ı˛ ¸—øé¬5 ¬ıÌ«Ú± ø√Úº

6.6 Î¬◊M√√¬ı˛˜±˘±

1. 6.2 ’—˙ Œ√‡≈Úº

2. 6.3 ’—˙ Œ√‡≈Úº

3. 6.3 ’—˙ Œ√‡≈Úº

4. √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ ∆¬ıø‰¬S… ’—˙øÈ¬ Œ√‡≈Úº

5. √flË¡±z¬œ˚˛ ¬ı±À˚˛±À˜¬ı˛ ëÎ¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸í ’—˙ Œ√‡≈Úº

6. √flË¡±z¬œ˚˛ ¬ı±À˚˛±À˜¬ı˛ ëõ∂±ÌœÀ·±á¬œí ’—˙ Œ√‡≈Úº

7. ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ õ∂Ô˜ ’—˙ Œ√‡≈Úº

8. ¤˝◊√√ ¬ı±À˚˛±À˜¬ı˛ ëÊ√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…í ’—˙ Œ√‡≈Úº

9. ¸±ˆ¬±Ú± ¬ı±À˚˛±À˜¬ı˛ ëÊ√œ¬ıÊ√z≈¬¬ı˛ ∆¬ıø˙©Ü…í ’—˙ Œ√‡≈Úº

10. Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜¬ı˛ õ∂Ô˜ ’—˙ Œ√‡≈Úº

11. Ú±øÓ¬˙œÀÓ¬±c Ó‘¬Ìˆ”¬ø˜ ¬ı±À˚˛±À˜¬ı˛ ë¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√ Œ·±á¬œí ’—˙ ¬ÛÎ¬ˇ√√≈Úº

12. ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ ëÊ√˘¬ı±˚˛≈·Ó¬ ∆¬ıø˙©Ü…í ’—˙ ¬ÛÎ¬ˇ√√≈Úº

13. ∆Ó¬·± ¬ı±À˚˛±À˜¬ı˛ õ∂±Ìœ¸˜”˝√√ ’—˙øÈ¬ Œ√‡≈Úº

14. Ó≈¬f± ¬ı±À˚˛±À˜¬ı˛ ’¬ıàÔ±Ú ’—˙øÈ¬ ¬ÛÎ¬ˇ√√≈Úº

15. ëÓ≈¬f± ¬ı±À˚˛±À˜¬ı˛ Ê√œ¬ıÊ√z≈¬í ’—˙øÈ¬ ¬ÛÎ¬ˇ√√≈Úº
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6.7 ¢∂&Ô¬Ûø?
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¤fl¡fl¡ 7 q ¬ı±d≈¬Ó¬La, ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú¸˜”˝√√, Ê√œ¬ıÀ·±á¬œ ¬ı±
¸•√x√±˚˛ñø¬ıøˆ¬iß Œ·±á¬œ¬ı˛ Ê√œ¬ıÀ√¬ı˛ ˜ÀÒ…
¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡

·Í¬Ú

7.1 õ∂d¬±¬ıÚ± › Î¬◊ÀV˙…

7.2 ¬ı±d≈¬Ó¬La fl¡œ∑

7.2.1. ¬ı±d≈¬Ó¬ÀLa¬ı˛ ∆¬ıø˙©Ü…

7.2.2. ˜±Ú¬ıœ˚˛ ¬ı±d≈¬Ó¬La

7.2.3. ¬ı±d≈¬Ó¬ÀLa¬ı˛ Œ|øÌø¬ıˆ¬±·

7.2.4. ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘ ¸•ÛÀfl«¡ Ò±¬ı˛Ì±

7.2.5. ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¬ı± ˝◊√√Àfl¡±ø¸ÀàÈ√√À˜¬ı˛ ø√flË¡˚˛±¬ÛXøÓ¬

7.3 ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú¸˜”À˝√√¬ı˛ ¬ı…±‡…±

7.4 Ê√œ¬ı ¸•√x√±˚˛

7.4.1. Ê√œ¬ı ¸•√x√±À˚˛¬ı˛ Œ|øÌø¬ıˆ¬±·

7.4.2. Î¬◊øæ√À√¬ı˛ Œ|øÌø¬ıˆ¬±·

7.4.3. Î¬◊øæ√√À·±á¬œ¬ı˛ ’Ú…±Ú… Œ|øÌø¬ıˆ¬±·

7.4.4. Î¬◊øæ√√À·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±À·¬ı˛ Œé¬ÀS ·≈¬ı˛≈Q¬Û”Ì« ø√fl¡¸˜”˝√√ñ

7.4.5. Ê√œ¬ıÀÚ¬ı˛ ’±fl¡±À¬ı˛¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√À√¬ı˛ Œ|øÌø¬ıˆ¬±·

7.4.6. ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√ › ¸•√x√±˚˛ ¬ı± Œ·±á¬œ

7.4.7. Î¬◊øæ√√ Œ·±á¬œ·≈ø˘¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸

7.4.8. Œ·±á¬œ Î¬◊iß˚˛Ú

7.4.9. õ∂±Ìœ¬ı˛±ÀÊ√…¬ı˛ Œ|øÌø¬ıˆ¬±·

7.5 Î¬◊øæ√√ › õ∂±Ìœ Œˆ¬ÃÀ·±ø˘fl¡ ’=˘¸˜”˝√√

7.6 ¸±¬ı˛±—˙

7.7 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

7.8 Î¬◊M√√¬ı˛̃ ±˘±

7.9 ¢∂&Ô¬Ûø?
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7.1 õ∂d¬±¬ıÚ± › Î¬◊ÀV˙…

õ∂d¬±¬ıÚ±ñÊ√œ¬ı ˆ”¬À·±˘ ¬Û±Í¬√flË¡À˜¬ı˛ ’Ú…Ó¬˜ ¤fl¡øÈ¬ ø¬ı¯∏˚˛ ˝√√˘ ¬ı±d≈¬Ó¬La ¬ı± ¬ı±d≈¬¬ı˛œøÓ¬, Ó¬±¬ı˛

Œ|øÌø¬ıˆ¬±·, ø√flË¡˚˛±¬ÛXøÓ¬ ¤¬ı— Î¬◊¬Û±√±Ú¸˜”À˝√√¬ı˛ ¬ı…±‡…±º ø¬ıøˆ¬iß ¸Ê√œ¬ı ’Ê√œ¬ı › ˙øq¡ Î¬◊¬Û±√±Ú·≈ø˘

¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú ø˝√√¸±À¬ı ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º Ê√œ¬ıÀ·±á¬œ ¬ı± Ê√œ¬ı ¸•√x√±˚˛ ¤¬ı— Ó¬±¬ı˛

Œ|øÌø¬ıˆ¬±·, Î¬◊øæ√√À·±á¬œ › Ó¬±¬ı˛ Œ|øÌø¬ıˆ¬±· ¤¬ı— õ∂±ÌœÀ·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±· ¬Û‘øÔ¬ıœÀÓ¬  Ê√œ¬ıÀÚ¬ı˛ ¬¬ıKI◊Ú

› Ó¬±À√¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡ ¸•§À&Ò ø¬ıd¬±ø¬ı˛Ó¬ ø¬ı¬ı¬ı˛Ì õ∂√±Ú fl¡À¬ı˛º ¤˝◊√√ ¤fl¡fl¡øÈ¬ÀÓ¬ ¬¬ı±d≈¬Ó¬ÀLa¬ı˛

Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¸±ÀÔ ø¬ıøˆ¬iß Î¬◊øæ√√À·±á¬œ › õ∂±ÌœÀ·±á¬œ·≈ø˘¬ı˛ ø¬ıøˆ¬iß ø√fl¡ ¸•ÛÀfl«¡ ¸Àé¬À¬Û ’±À˘±‰¬Ú±

fl¡¬ı˛± ˝√√À¬ıº

Î¬◊ÀV˙…ñ¬ıÓ«¬˜±Ú ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚñ

l ¬ı±d≈¬Ó¬La fl¡œ∑

l ¬ı±d≈¬Ó¬ÀLa¬ı˛ ∆¬ıø˙©Ü… › Œ|øÌø¬ıˆ¬±·  ,

l ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú¸˜”À˝√√¬ı˛ ø¬ı¬ı¬ı˛Ì  ,

l Ê√œ¬ı ¸•√x√±˚˛ › Ó¬±¬ı˛ Œ|øÌø¬ıˆ¬±·  ,

l Î¬◊øæ√√À·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±·  ,

l õ∂±ÌœÀ·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±·  ,

l Î¬◊øæ√√ › õ∂±Ìœ Œˆ¬ÃÀ·±ø˘fl¡ ’=˘·≈ø˘¬ı˛ ø¬ı¬ı¬ı˛Ìº

7.2 ¬ı±d≈¬Ó¬La ¬ı± ¬ı±d≈¬¬ı˛œøÓ¬ (Ecosystem) ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±ÀÁ¡±∑

¬ı±d≈¬Ó¬La ¬ı± ¬ı±d≈¬¬ı˛œøÓ¬ ˝√√˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¤˜Ú ¤fl¡øÈ¬ fl¡±˚«fl¡¬ı˛œ ¤fl¡fl¡, ˚± ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Ê√œ¬ı › Ê√Î¬ˇ

Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¸˜i§À˚˛ ·øÍ¬Ó¬ ¤¬ı— ¤˝◊√√ Î¬◊¬Û±√±Ú·≈ø˘ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡˚≈q¡ ˝√√À˚˛ ¤˜Ú ’¬ıàÔ±¬ı˛ ¸‘ø©Ü

fl¡À¬ı˛ Œ˚‡±ÀÚ Ê√œ¬ı ¸≈á≈¬ˆ¬±À¬ı Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º

¬ı±d≈¬Ó¬ÀLa¬ı˛ ˝◊√√—¬ı˛±øÊ√ õ∂øÓ¬˙s Ecosystem ˙søÈ¬ ¸¬ı«õ∂Ô˜ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛Ú ¤. øÎ¬. È¬…±Ú¸À˘ (1935)º

¤¬ı˛ ’±é¬ø¬ı˛fl¡ ’Ô« ˝√√˘ Eco=¬Ûø¬ı˛À¬ı˙ ¤¬ı— System=ø¬ıøˆ¬iß Î¬◊¬Û±√±ÀÚ¬ı˛ Œ˚ÃÔ › Ò±¬ı˛±¬ı±ø˝√√fl¡ ø˜ÔøàflË¬˚˛±˚˛

Î¬◊»¬Ûiß ¬ı…¬ıàÔ± ¬ı± õ∂Ì±ø˘º È¬…±Ú¸À˘¬ı˛ ˜ÀÓ¬, Ecosystem ≈√øÈ¬ ’—˙ øÚÀ˚˛ ·øÍ¬Ó¬º ˚Ô±, ¬ı±À˚˛±˜ [¤fl¡øÈ¬

øÚø«√©Ü àÔ±øÚfl¡ ¤fl¡Àfl¡¬ı˛ ¸˜d¬ ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z≈¬] ¤¬ı— ¬˝√√…±ø¬ıÈ¬…±È¬ [Œˆ¬ÃÓ¬ ¬Ûø¬ı˛À¬ı˙]º ¬ı±À˚˛±˜ ›

˝√√…±ø¬ıÈ¬…±È¬ ¤¬ı˛ ˜ÀÒ… Ê√œ¬ı › Ê√Î¬ˇ Î¬◊¬Û±√±ÀÚ¬ı˛ ˜ÀÒ… ø√flË¡˚˛± õ∂øÓ¬ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ¸˜d¬ õ∂Ì±ø˘ ¬ı± ¬ı˛œøÓ¬

(system) ¬ı˛øé¬Ó¬ ˝√√˚˛º
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¤Ù¬. ’±¬ı˛. Ù¬¸¬ı±·« (1963) ¤¬ı˛ ˜ÀÓ¬, ˝◊√√Àfl¡±ø¸ÀàÈ√√˜ ¬ı˘ÀÓ¬ Œ¬ı±Á¡±˚˛ ¤fl¡øÈ¬ ø√flË¡˚˛±˙œ˘ ¤¬ı—

ø˜ÔøàflË¬˚˛±˙œ˘ õ∂Ì±ø˘, ˚±¬ı˛ ˜ÀÒ… ¤fl¡øÈ¬ ¬ı± Ó¬±¬ı˛ Œ¬ıø˙ Ê√œ¬ı ¤¬ı— Ó¬±À√¬ı˛ fl¡±˚«fl¡¬ı˛œ ¬Ûø¬ı˛À¬ı˙ [Œˆ¬ÃÓ¬

› ∆Ê√¬ı] Ô±Àfl¡º ’±¬ı˛. ¤˘. ø˘À`¬˜…±Ú (1942) ¤¬ı˛ ˜ÀÓ¬, ˝◊√√Àfl¡±ø¸ÀàÈ√√˜ ˝√√˘ ¤˜Ú ¬ı˛œøÓ¬ ¬ı± õ∂Ì±ø˘

(system) Œ˚‡±ÀÚ Œ˚ Œfl¡±ÀÚ± ˜±S±¬ı˛ àÔ±Ú fl¡±À˘¬ı˛ øˆ¬øM√√ÀÓ¬ Œˆ¬ÃÓ¬-¬ı˛±¸±˚˛øÚfl¡ ∆Ê√¬ı õ∂ø√flË¡˚˛± fl¡±Ê√ fl¡À¬ı˛º

˝◊√√. ø¬Û. ›Î¬±À˜¬ı˛ (1971) ˜Ó¬ ˝√√˘ ëÊ√œø¬ıÓ¬ õ∂±Ìœ ¤¬ı— Ó¬±À√¬ı˛ ’Ê√œ¬ı ¬Ûø¬ı˛À¬ı˙ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûøfl«¡Ó¬

¤¬ı— ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ ø√flË¡˚˛± fl¡À¬ı˛º

7.2.1 ¬ı±d≈¬Ó¬ÀLa¬ı˛ õ∂±Ôø˜fl¡ ∆¬ıø˙©Ü…¸˜”˝√√

1. Œ˚ Œfl¡±ÀÚ± õ∂À√˚˛ àÔ±Ú fl¡±˘ ¤fl¡Àfl¡¬ı˛ ¬ı±d≈¬¬ı˛œøÓ¬ ˝√√˘ ¸˜d¬ Ê√œø¬ıÓ¬ õ∂±Ìœ ¤¬ı— Œˆ¬ÃÓ¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

Œ˚±·Ù¬˘º

2. ¬ı±d≈¬¬ı˛œøÓ¬ÀÓ¬ øÓ¬ÚøÈ¬ Î¬◊¬Û±√±Ú Ô±Àfl¡º ˚Ô±, ˙øq¡ Î¬◊¬Û±√±Ú, ¸Ê√œ¬ı Î¬◊¬Û±√±Ú › ’Ê√œ¬ı Î¬◊¬Û±√±Úº

3. ˆ”¬¬Û‘Àá¬¬ı˛ ¤fl¡øÈ¬ øÚø«√©Ü ’=˘ øÚÀ˚˛ ¬ı±d≈¬Ó¬La ·øÍ¬Ó¬º

4. ¤øÈ¬ ¤fl¡øÈ¬ øÚø«√©Ü ¸˜˚˛-¤fl¡Àfl¡¬ı˛ øˆ¬øM√√ÀÓ¬ ·øÍ¬Ó¬º

5. ¤fl¡ø√Àfl¡ ¸Ê√œ¬ı › ’Ê√œ¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ [˙øq¡ Î¬◊¬Û±√±Ú ¸˝√√] ˜ÀÒ…, ’Ú…ø√Àfl¡

Ê√œ¬ı·≈ø˘¬ı˛ øÚÀÊ√À√¬ı˛ ˜ÀÒ… Ê√øÈ¬˘ ø˜ÔøàflË¬˚˛± ˘é¬ fl¡¬ı˛± ˚±˚˛, ’Ô«±» ¬ı±d≈¬Ó¬La ¸¬ı¸˜˚˛ ø√flË¡˚˛±˙œ˘

Ô±Àfl¡º

6. ¤øÈ¬ ˝√√˘ ¤fl¡øÈ¬ Î¬◊ij≈q¡ õ∂Ì±ø˘ ¬ı± Open system ˚±¬ı˛ ˜ÀÒ… ¸¬ı¸˜˚˛ ¬ıd≈¬ › ˙øq¡¬ı˛ Œ˚±·±Ú

(input) › Output Î¬◊»¬Û±√Ú Œ√‡± ˚±˚˛º

7. ¬ı±d≈¬Ó¬ÀLa ø¬ıøˆ¬iß ˙øq¡¬ı˛ Î¬◊»¸ Ô±fl¡À˘ › ¸”˚«±À˘±fl¡ ˝√√˘ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì«º

8. ¤øÈ¬ ˝√√˘ ¤fl¡øÈ¬ ø√flË¡˚˛±˙œ˘ ¤fl¡fl¡, ˚±¬ı˛ ˜ÀÒ… Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú·≈ø˘ [·±Â√, Ê√œ¬ıÊ√z≈¬, ˜±Ú≈¯∏ ›

¸”Ñ õ∂±Ìœ ¤¬ı— ’Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú·≈ø˘ [˙øq¡ Î¬◊¬Û±√±Ú ¸˝√√] ’ÀÚfl¡ Ò¬ı˛ÀÚ¬ı˛ √‰¬√flË¡œ˚˛ ¬ÛXøÓ¬¬ı˛

¸±˝√√±À˚… ¬Û¬ı˛¶Û¬ı˛ ‚øÚá¬ˆ¬±À¬ı ˚≈q¡º

9. ¬ı±d≈¬Ó¬ÀLa¬ı˛ øÚÊ√¶§ Î¬◊»¬Û±√Ú˙œ˘Ó¬± ’±ÀÂ√, ˚± ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ õ∂±¬Û…Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

Î¬◊»¬Û±√Ú˙œ˘Ó¬± ˝√√˘ ¤fl¡øÈ¬ øÚø«√©Ü ¤fl¡fl¡ Ê√ø˜ÀÓ¬ õ∂øÓ¬ ¤fl¡fl¡ ¸˜À˚˛ ∆Ê√¬ı¬Û√±ÀÔ«¬ı˛ ¬ı‘øX¬ı˛

˜±S±º

10. ¬ı±d≈¬Ó¬La àÔ±øÚfl¡ ’¬ıàÔ±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¤˜Úøfl¡ ¤fl¡øÈ¬ ŒÂ√±ÀÈ¬± ·±Â√ › ŒÂ√±ÀÈ¬±

Ê√œ¬ıÀ√¬ı˛ øÚÀ˚˛ ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬La ·øÍ¬Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ’±¬ı˛ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¸¬ıÀ‰¬À˚˛ ¬ıÀÎ¬ˇ± Î¬◊√±˝√√¬ı˛Ì ˝√√˘

¸˜d¬ Ê√œ¬ı˜G¬˘º

11. ¬ı±d≈¬Ó¬±øLafl¡ Î¬◊iß˚˛ÀÚ¬ı˛ ø¬ıøˆ¬iß ¬Û˚«±˚˛ ’±ÀÂ√º ¬Ûø¬ı˛À¬ı˙·Ó¬ ¬Ûø¬ı˛fl¡äÚ±¬ı˛ Œé¬ÀS ¤¬ı˛ ˆ”¬ø˜fl¡± ’±ÀÂ√º
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12. ¬ı±d≈¬Ó¬La ˝√√˘ õ∂±fl‘¡øÓ¬fl¡ ¸•Û√ õ∂Ì±ø˘ ¬ı± ‘Natural resource sysmte’ ¤¬ı— ’Ú…±Ú… õ∂Ì±ø˘¬ı˛

∆¬ıø˙©Ü…·≈ø˘Àfl¡› ¬ı±d≈¬Ó¬La Ò±¬ı˛Ì fl¡À¬ı˛º

13. ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¤fl¡øÈ¬ ø¬ıÀ˙¯∏ ·Í¬Ú ¬ı± Structure Ô±Àfl¡º

7.2.2 ˜±Ú¬ıœ˚˛ ¬ı±d≈¬Ó¬La

¬Û±ø¬ı˛¬Û±øù´«fl¡ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Œˆ¬ÃÓ¬ ¬ı˛±¸±˚˛øÚfl¡ › ∆Ê√¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¸±ÀÔ ˜±Ú≈À¯∏¬ı˛ ¸•Ûfl«¡ ¤¬ı— ø¬ıøˆ¬iß

˜±Ú≈À¯∏¬ı˛ ˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•ÛÀfl«¡¬ı˛ ¤fl¡øÈ¬ õ∂Ì±ø˘ ¬ı± ¬ı…¬ıàÔ±Àfl¡ ¬ıÀ˘ ˜±Ú¬ıœ˚˛ ¬ı±d≈¬Ó¬Laº ¬ı±d≈¬Ó¬ÀLa ˜±Ú≈¯∏

˝√√˘ ¸¬ıÀ‰¬À˚˛ ø√flË¡˚˛±˙œ˘ ¤fl¡fl¡ ¤¬ı— ¬ıÓ«¬˜±ÀÚ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Œé¬ÀS ¤¬ı˛ ˆ”¬ø˜fl¡± ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙º Ó¬±˝◊√√ ˜±Ú¬ıœ˚˛

¬ı±d≈¬Ó¬La ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛º

7.2.3 ¬ı±d≈¬Ó¬ÀLa¬ı˛ Œ|øÌø¬ıˆ¬±·

ø¬ıøˆ¬iß õ∂À˚˛±Ê√Ú › Î¬◊ÀVÀ˙…¬ı˛ øˆ¬øM√√ÀÓ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡¬ı˛± ˚±˚˛º

’±¬ı±¸ ¬ı± ¬ı±¸àÔ±ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ Œ|øÌø¬ıˆ¬±·ñø¬ıøˆ¬iß Œˆ¬ÃÓ¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ± Ê√œ¬ı ¸•√x√±À˚˛¬ı˛

õ∂fl‘¡øÓ¬ › ∆¬ıø˙©Ü…Àfl¡ øÚÒ«±¬ı˛Ì fl¡À¬ı˛ ¤¬ı— Ù¬À˘ ¤À√¬ı˛ àÔ±øÚfl¡ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º ø¬ıÀù´¬ı˛ õ∂Ò±Ú ≈√øÈ¬

¬ı±d≈¬Ó¬La ˝√√˘ñ(1) àÔ˘Ê√ ¬ı±d≈¬Ó¬La › (2) Ê√˘Ê√ ¬ı±d≈¬Ó¬Laº

õ∂Ô˜øÈ¬ [’Ô«±» àÔ˘Ê√ ¬ı±d≈¬Ó¬La] (a) ¬Û±¬ı«Ó¬…, (b) øÚ•ßˆ”¬ø˜, (c) Î¬◊c ˜¬ı˛≈ (d) ˙œÓ¬˘ ˜¬ı˛≈ ¬ı±d≈¬Ó¬ÀLa

ø¬ıˆ¬q¡º ø¬ıÀ˙¯∏ Î¬◊ÀVÀ˙… ¤À√¬ı˛ ’±¬ı˛ fl¡À˚˛fl¡ ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ(1) ¶§±≈√ ¬ı± ø˜©Ü Ê√À˘¬ı˛

¬ı±d≈¬Ó¬Laº › (2) ¸±˜≈ø^fl¡ ¬ı±d≈¬Ó¬Laº ¤À√¬ı˛ ˜ÀÒ… õ∂Ô˜øÈ¬ (a) Ú√œ ¬ı±d≈¬Ó¬La (b) ˝√}√√√ ¬ı±d≈¬Ó¬La, (c) ¬Û≈fl≈¡¬ı˛

¬ı±d≈¬Ó¬La › (d) Ê√˘±ˆ”¬ø˜ ¬ı±d≈¬Ó¬Lañ¤˝◊√√ Œ|øÌ·≈ø˘ÀÓ¬ ø¬ıˆ¬q¡ ¤¬ı— ø¡ZÓ¬œ˚˛øÈ¬ (a) Î¬◊ij≈q¡ ˜˝√√±¸±·¬ı˛œ˚˛

¬ı±d≈¬Ó¬La, (b) Î¬◊¬Ûfl”¡˘œ˚˛ ‡“√±øÎ¬ˇ ¬ı±d≈¬Ó¬La (c) õ∂¬ı±˘ õ∂±‰¬œ¬ı˛ ¬¬ı±d≈¬Ó¬La õ∂ˆ‘¬øÓ¬ Œ|øÌÀÓ¬ ’Ô¬ı±, ˜˝√√±¸±·¬ı˛œ˚˛

¬¬Û‘á¬À√˙ ¬ı±d≈¬ÓLa ¤¬ı— ˜˝√√±¸±·¬ı˛œ˚˛ ¬Û‘á¬À√˙ ¬ı±d≈¬Ó¬La ¤¬ı— ˜˝√√±¸±·¬ı˛œ˚˛ Ó¬˘À√À˙ ¬ı±d≈¬Ó¬Lañ¤˝◊√√ ≈√˝◊√√

Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º

àÔ±øÚfl¡ Œ¶®À˘¬ı˛ øˆ¬øM√√ÀÓ¬ñ¤˝◊√√ øˆ¬øM√√ÀÓ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ≈√øÈ¬ ø¬ıˆ¬±· ˝√√˘

(a) ˜˝√√±À√˙œ˚˛ ¬ı±d≈¬Ó¬La ›

(b) ˜˝√√±¸±·¬ı˛œ˚˛ ¬ı±d≈¬Ó¬La

àÔ±øÚfl¡ Œ¶®˘ ˜ √̋√±À√À˙¬ı̨ ˜ÀÓ¬± ¬ıÀÎ¬̌± ˜±S± ŒÔÀfl¡ ¤fl¡øÈ¬ ·±Â√ ¬ı± Ê√z≈¬ ¬Û «̊z¬ ŒÂ√±ÀÈ¬± ˜±S±ø¬ıø˙©Ü √̋√̊ º̨

¬ı…¬ı˝√√±¬ı˛-¤¬ı˛ øˆ¬øM√√ÀÓ¬ñÙ¬¸˘ fl¡±È¬±¬ı˛ ¬ÛXøÓ¬ ¤¬ı— øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ ˝◊√√. ø¬Û. ›Î¬±˜

(1959) ø¬ıÀù´¬ı˛ ¬ı±d≈¬Ó¬LaÀfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡À¬ı˛ÀÂ√Úº ˚Ô±ñ

(a) fl¡ø¯∏«Ó¬ ¬ı±d≈¬Ó¬La

(b) õ∂±fl‘¡øÓ¬fl¡ ¬ı±d≈¬Ó¬La
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¤˜Úøfl¡ õ∂Ò±Ú õ∂Ò±Ú ˙À¸…¬ı˛ øˆ¬øM√√ÀÓ¬ ¬ı±d≈¬Ó¬LaÀfl¡

(a) ·˜-Ê√ø˜ ¬ı±d≈¬Ó¬La

(b) ˝◊√é≈¬ Ê√ø˜ ¬ı±d≈¬Ó¬La õ∂ˆ‘¬øÓ¬ ø¬ıˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º ’fl¡ø¯∏«Ó¬ õ∂±fl‘¡øÓ¬fl¡ ¬ı±d≈¬Ó¬La·≈ø˘ ˝√√˘

’¬ı˛Ì… ¬ı±d≈¬Ó¬La, ˜¬ı˛≈ˆ”¬ø˜ ¬ı±d≈¬Ó¬La õ∂ˆ‘¬øÓ¬º

˙øq¡ Î¬◊»¸ › ˜±S±¬ı˛ øˆ¬øM√√ÀÓ¬ñ

˙øq¡¬ı˛ Î¬◊»¸, Œ|øÌ › ¬Ûø¬ı˛˜±ÀÌ¬ı˛ øˆ¬øM√√ÀÓ¬ ¬ı±d≈¬Ó¬LaÀfl¡ ˆ¬±· fl¡¬ı˛± ˚±˚˛º

7.2.4 ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘ ¸•ÛÀfl«¡ Ò±¬ı˛Ì±

¬ı±d≈¬Ó¬ÀLa¬ı˛ øÓ¬ÚøÈ¬ Î¬◊¬Û±√±Ú ˝√√˘ñ1. ˙øq¡ Î¬◊¬Û±√±Ú, 2. ’Ê√œ¬ıÊ√ ¬ı± Œˆ¬ÃÓ¬ Î¬◊¬Û±√±Ú › 3. Ê√œ¬ıÊ√

¬ı± ∆Ê√¬ı Î¬◊¬Û±√±Úº

˙øq¡ Î¬◊¬Û±√±Ú ¬ı˘ÀÓ¬ õ∂Ò±ÚÓ¬ Œ¸Ã¬ı˛˙øq¡Àfl¡ Œ¬ı±Á¡±˚˛º ’Ê√œ¬ıÊ√ ¬ı± Œˆ¬ÃÓ¬ Î¬◊¬Û±√±Ú ¬ı˘ÀÓ¬ ˆ”¬ø˜ˆ¬±·

’Ô«±» ø˙˘± › ˜±øÈ¬, Ê√˘, ¬ı±˚˛≈, ¸”˚«±À˘±fl¡ õ∂ˆ‘¬øÓ¬Àfl¡ Œ¬ı±Á¡±˚˛º ¤Â√±Î¬ˇ± ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛

Ê√Ú… øfl¡Â≈√ ∆Ê√¬ı ¬Û√±Ô« [Œ˚˜Úñfl¡±¬ı«˝√√±˝◊√√ÀEÈ¬, Ù¬…±È¬ õ∂ˆ‘¬øÓ¬] ¤¬ı— Ê√œ¬ı¸y”¬Ó¬ øfl¡Â≈√ ¬Û√±Ô« [Œ˚˜Úñ

fl¡±¬ı«Ú, Ú±˝◊√√À√√√∏C±ÀÊ√Ú, ˝√√±˝◊√√ÀE±ÀÊ√Ú, Ù¬¸Ù¬¬ı˛±¸ õ∂ˆ‘¬øÓ¬] Œ¬ıø˙ ¬Ûø¬ı˛˜±ÀÌ ¤¬ı— ‡øÚÊ√ ¬Û√±Ô«·≈ø˘ [Œ˚˜Úñ

Œ˘±˝√√±, ˜…±e·±øÚÊ√, øÊ√efl¡, Œfl¡±¬ı±åÈ¬ õ∂ˆ‘¬øÓ¬] fl¡˜ ¬Ûø¬ı˛˜±ÀÌ õ∂À˚˛±Ê√Ú ˝√√˚˛º

¬ı±d≈¬Ó¬ÀLa¬ı˛ ∆Ê√¬ı Î¬◊¬Û±√±ÀÚ¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ ·±Â√¬Û±˘±, Ê√œ¬ıÊ√z≈¬ › ¸”Ñ±øÓ¬¸”Ñ õ∂±Ìœ¸˜”˝√√º fl¡±ÀÊ√¬ı˛

øˆ¬øM√√ÀÓ¬ ∆Ê√¬ı ¬ı± Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ≈√øÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

1. ¶§Àˆ¬±Ê√œ Î¬◊¬Û±√±ÚñŒ˚¸¬ı ·±Â√¬Û±˘± Ó¬±À√¬ı˛ øÚÀÊ√À√¬ı˛ ‡±√… Photosynthesis › Chemosyn-

thesis-¤¬ı˛ ˜±Ò…À˜ ∆Ó¬ø¬ı˛ fl¡À¬ı˛ Ó¬±À√¬ı˛ ¶§Àˆ¬±Ê√œ Î¬◊¬Û±√±Ú ¬ıÀ˘º Ù¬À˘ ¤ ◊̋√√ Î¬◊¬Û±√±Ú·≈ø˘ ˝√√ ˛̊ (a) Ù¬ÀÈ¬±√√√∏CÙ¬ñ

˚±¬ı˛± ¸”˚«±À˘±fl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ‡±√… ∆Ó¬ø¬ı˛¬ fl¡À¬ı˛ ¤¬ı— (b) Œfl¡À˜±√√√∏CÙ¬ñ˚±¬ı˛± ’ÕÊ√¬ı ¬Û√±Ô« ŒÔÀfl¡

’ø'√ÀÎ¬˙±Ú ¬ı± Ê√±¬ı˛ÀÌ¬ı˛ ˜±Ò…À˜ Œfl¡±À˜±ø¸À&Ôø¸¸ õ∂ø√flË¡˚˛±˚˛ ‡±√… ∆Ó¬ø¬ı˛ fl¡À¬ı˛º ¶§Àˆ¬±Ê√œ¬ı˛± ˝√√˘ ¬ı±d≈¬Ó¬ÀLa¬ı˛

õ∂±Ôø˜fl¡ Î¬◊»¬Û±√fl¡º

2. ¬Û¬ı˛Àˆ¬±Ê√œ Î¬◊¬Û±√±Úñ¤¬ı˛± ˝√√˘ ¤˜Ú Ê√œ¬ı ˚±¬ı˛± õ∂±Ôø˜fl¡ ‡±√fl¡ ¬ı± ¶§Àˆ¬±Ê√œÀ√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

¤Â√±Î¬ˇ± øfl¡Â≈√ ¬Û¬ı˛Àˆ¬±Êœ õ∂±Ìœ ’±ÀÂ√ ˚±¬ı˛± ∆Ê√¬ı ¬Û√±Ô«·≈ø˘Àfl¡ ø¬ıÀ˚˛±øÊ√Ó¬ ¬ı± ¬Û≈Ú–¸ø7¡¡¡Ó¬ fl¡À¬ı˛º ‡±√…¢∂˝√√Ì

¬ı± ‡±√…õ∂±ø5¬ı˛ ’¬ıàÔ±¬ı˛ øˆ¬øM√√ÀÓ¬ ¬Û¬ı˛Àˆ¬±Ê√œÀ√¬ı˛ øÓ¬Ú Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˝√√˚˛º ˚Ô±ñ

(a) ¸…±Àõ∂±Ù¬±˝◊√√È¬ñ˜‘Ó¬ ·±Â√¬Û±˘± › õ∂±ÌœÀ√¬ı˛ ŒÔÀfl¡ ¬Û±›˚˛± Ó¬¬ı˛˘ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘

õ∂±Ìœº

(b) ¬Û…±¬ı˛±¸±˝◊√√È¬ñÊ√œø¬ıÓ¬ õ∂±ÌœÀ√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ õ∂±Ìœº

(c) Œ˝√√±À˘±Ê√±øÚfl¡ñŒ˚¸¬ı Ê√œ¬ı øÚÀÊ√À√¬ı˛ ˜≈‡ ø√À˚˛ ‡±√… ¢∂˝√√Ì fl¡À¬ı˛ [˜±Ú≈¯∏¸˝√√ ø¬ı˙±˘±fl¡±˚˛ õ∂±Ìœ]º

fl¡±˚«±¬ıø˘¬ı˛ øˆ¬øM√√ÀÓ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ‰¬±¬ı˛ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ
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(a) ’Ê√œ¬ıÊ√ Î¬◊¬Û±√±Úñ’Ê√œ¬ıÊ√ › ˜‘Ó¬ ∆Ê√¬ı Î¬◊¬Û±√±Úº

(b) Î¬◊»¬Û±√fl¡ñ∆Ê√¬ı › ’ÕÊ√¬ı ¸±•⁄±ÀÊ√…¬ı˛ ˜Ò…¬ıÓ¬π ’—À˙ ø√flË¡˚˛±˙œ˘ ¸¬ı≈Ê√ ·±Â√º

(c) ‡±√fl¡ñ˜±Ú≈¯∏¸˝√√ ø¬ıøˆ¬iß õ∂±Ìœ, ˚±¬ı˛± ∆Ê√¬ı ¬Û√±Ô« ŒÔÀfl¡ ‡±√… ¸—¢∂˝√√ fl¡À¬ı˛º

(d) ø¬ıÀ˚˛±Ê√fl¡ñ¸”é¬±øÓ¬¸”Ñ Ê√œ¬ı ˚±¬ı˛± ˜‘Ó¬ ·±Â√¬Û±˘± › õ∂±ÌœÀ√˝√√ ¤¬ı— ’Ú…±Ú… ∆Ê√¬ı ¬Û√±Ô«Àfl¡

ø¬ıÀ˚˛±øÊ√Ó¬ fl¡À¬ı˛º ¤˝◊√√ ø¬ıÀ˚˛±Ê√ÀÚ¬ı˛ ¸˜˚˛ ¤¬ı˛± øÚÀÊ√À√¬ı˛ ‡±√… ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ∆Ê√¬ı ¬Û√±Ô«Àfl¡ ¬Û≈Ú¸ø7¡¡¡Ó¬

fl¡À¬ı˛º ˚±ÀÓ¬ ¤·≈ø˘ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Àfl¡¬ı˛ fl¡±ÀÂ√ ¸˝√√ÀÊ√ ¢∂˝√√ÌÀ˚±·… ˝√√˚˛º

7.2.5 ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¬ı± ˝◊√√Àfl¡±ø¸ÀàÈ√√À˜¬ı˛ ø√flË¡˚˛±¬ÛXøÓ¬

¬ı±d≈¬Ó¬ÀLa¬ı˛ ø√flË¡˚˛± õ∂Ò±ÚÓ¬ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ˙øq¡õ∂¬ı±À˝√√¬ı˛ Ò¬ı˛ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ fl¡±¬ı˛Ì ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¸˜d¬

Ê√œø¬ıÓ¬ Î¬◊¬Û±√±Ú·≈ø˘ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ˙øq¡õ∂¬ı±À˝√√¬ı˛ Î¬◊¬Û¬ı˛, ˚± ¬ı±d≈¬Ó¬ÀLa¬ı˛ ˜ÀÒ… ∆Ê√¬ı › ’ÕÊ√¬ı ¬ıd≈¬·≈ø˘¬ı˛

¬ı∞I◊ÀÚ › ’±¬ıÓ«¬ÀÚ ¸±˝√√±˚… fl¡À¬ı˛º ˙øq¡ õ∂¬ı±˝√√ ¤fl¡øÈ¬ øÚø«√©Ü ø√Àfl¡ (unidirectional) ’¢∂¸¬ı˛ ˝√√À˘›

¬ıd≈¬¬ı˛ ’±¬ıÓ«¬Ú ‰¬√flË¡±fl¡±¬ı˛ ¬ÛÔ ’Ú≈¸¬ı˛Ì fl¡À¬ı˛º

˙øq¡¬ı˛ Ò¬ı˛Ú › õ∂¬ı±˝√√ thermodynamics ¬ı± Ó¬±¬Û·øÓ¬ø¬ı√…±¬ı˛ õ∂Ô˜ › ø¡ZÓ¬œ˚˛ ÚœøÓ¬ ’Ú≈¸¬ı˛Ì fl¡À¬ı˛º

õ∂Ô˜ ÚœøÓ¬ÀÓ¬ ¬ı˘± ˝√√À˚˛ÀÂ√, øÚø«√©Ü ¬ıd≈¬¬ı˛ Œé¬ÀS ˙øq¡¬ı˛ Î¬◊»¬Û±√Ú ¬ı± Ò√ı—¸ ˝√√˚˛ Ú±, ¬ı¬ı˛— ¤fl¡ Œ|øÌ

ŒÔÀfl¡ ’Ú… Œ|øÌÀÓ¬ ¬¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛ [Œ˚˜Ú ˝◊√√À˘fl¡ø√√√∏Cfl¡±˘ ˙øq¡ Œ˜fl¡±øÚfl¡…±˘ ˙øq¡ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛]º

¤Àé¬ÀS ˙øq¡ õ∂¬ı±À˝√√¬ı˛ imput ¬ı±d≈¬Ó¬La ŒÔÀfl¡ ˙øq¡¬ı˛ øÚ·«˜ÀÚ¬ı˛ ¸±ÀÔ ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±À˜…¬ı˛ ¸‘ø©Ü ˝√√˚˛º

ø¡ZÓ¬œ˚˛ ÚœøÓ¬ÀÓ¬ ¬ı˘± ˝√√˚˛ Œ˚, ˚‡Ú fl¡±Ê√ Œ˙¯∏ ˝√√˚˛, ¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ ¤fl¡øÈ¬ ¬ı˛”¬Û ’Ú… ¤fl¡øÈ¬ ¬ı˛”À¬Û ¬Ûø¬ı˛¬ıøÓ«¬Ó¬

˝√√˚˛º ¬ı±d≈¬Ó¬ÀLa¬ı˛ õ∂øÓ¬øÈ¬ √√√∏CøÙ¬fl¡ d¬À¬ı˛ ˙øq¡ Ú©Ü ˝√√˚˛ ¤¬ı— ¤˝◊√√ ˙øq¡ ’±¬ı˛ øÙ¬À¬ı˛ ¬Û±›˚˛± ˚±˚˛ Ú±º

¬ı±d≈¬Ó¬La ’Ú≈õ∂À¬ı˙fl¡±¬ı˛œ ˙øq¡·≈ø˘¬ı˛ ˜ÀÒ… Œ¸Ã¬ı˛ø¬ıøfl¡¬ı˛Ì ˝√√˘ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì«º ¤˝◊√√ ˙øq¡ ¸¬ı≈Ê√

·±ÀÂ√¬ı˛ ˜±Ò…À˜ Ê√œ¬ıÊ√·ÀÓ¬ ’±À¸º ·±ÀÂ√¬ı˛ ·‘˝√√œÓ¬ Œ¸Ã¬ı˛˙øq¡ Ó¬±¬Û˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı— ¬ı±d≈¬ÓLa

ŒÔÀfl¡ ·±Â√¬Û±˘±¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘ õ∂À¬ı˙ fl¡À¬ı˛ › ˝√√±ø¬ı˛À˚˛ ˚±˚˛º ø¬ıøfl¡ø¬ı˛Ó¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ ‡≈¬ı ¸±˜±Ú…

’—˙ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ ¬ı± ‡±√… ∆Ó¬ø¬ı˛¬ı˛ fl¡±ÀÊ√ ˘±À·º ¤ˆ¬±À¬ı ¸¬ı≈Ê√·±Â√, Œ¸Ã¬ı˛˙øq¡¬ı˛ ¤fl¡øÈ¬ ’—˙Àfl¡

‡±√…˙øq¡ ¬ı± ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ fl¡À¬ı˛º ¤˝◊√√ ˙øq¡ ·±ÀÂ√¬ı˛ Œ√˝√√ Œfl¡±À¯∏¬ı˛ ¬ı‘øX ‚È¬±˚˛ ¤¬ı— √√√∏CøÙ¬fl¡

d¬À¬ı˛¬ı˛ ¸¬ıÀ‰¬À˚˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ¶§Àˆ¬±Ê√œ ¬ı± õ∂±Ôø˜fl¡ ‡±√fl¡ Œ√À˝√√ ¸=˚˛ fl¡À¬ı˛º õ∂Ô˜ √√√∏CøÙ¬fl¡ d¬À¬ı˛ ¸ø=Ó¬

¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ ‡±√…˙‘∫À˘¬ı˛ ø¡ZÓ¬œ˚˛ d¬À¬ı˛ Ô±fl¡± Ó‘¬ÌÀˆ¬±Ê√œ õ∂±ÌœÀ√¬ı˛ ˙øq¡¬ı˛ Î¬◊»¸ ø˝√√À¸À¬ı fl¡±Ê√ fl¡À¬ı˛º

õ∂Ô˜ √√√∏CøÙ¬fl¡ d¬¬ı˛ ŒÔÀfl¡ øfl¡Â≈√ ˙øq¡ ù´¸ÀÚ¬ı˛ ˜±Ò…À˜ Ú©Ü ˝√√˚˛, ’±¬ı˛ øfl¡Â≈√ ’—˙ ø¡ZÓ¬œ˚˛ d¬À¬ı˛¬ı˛ Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛

Œ√À˝√√ ¸=±ø¬ı˛Ó¬ ˝√√˚˛º ·±ÀÂ√¬ı˛ ∆Ê√¬ı Œfl¡±À¯∏ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√ÀÌ¬ı˛ ˜±Ò…À˜˝◊√√ ˙øq¡¬ı˛ ¤˝◊√√ àÔ±Ú±z¬¬ı˛ ˝√√˚˛º ’±¬ı±¬ı˛

ø¡ZÓ¬œ˚˛ d¬À¬ı˛ ¸ø=Ó¬ ˙øq¡ Ó‘¬Ó¬œ˚˛ d¬À¬ı˛¬ı˛ ˜±—¸±˙œ õ∂±ÌœÀ√¬ı˛ ˙øq¡¬ı˛ Î¬◊»¸ ø˝√√À¸À¬ı fl¡±Ê√ fl¡À¬ı˛º ¬ı˛±¸±˚˛øÚfl¡

˙øq¡¬ı˛ ’ÀÚfl¡‡±øÚ Ó‘¬Ó¬œ˚˛ √√√∏CøÙ¬fl¡ d¬À¬ı˛ ˜±—¸±˙œ õ∂±ÌœÀ√¬ı˛ ù´¸ÀÚ¬ı˛ ¸˜˚˛ øÚ·«Ó¬ ˝√√˚˛, fl¡±¬ı˛Ì ¤˝◊√√d¬À¬ı˛

ø¬ıøˆ¬iß fl¡ÀÊ√¬ı˛ Ê√Ú… ’ÀÚfl¡ ˙øq¡¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì potential ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ Ó‘¬Ó¬œ˚˛
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ŒÔÀfl¡ ‰¬Ó≈¬Ô« √√√∏CøÙ¬fl¡ d¬À¬ı˛ ¸¬ı«ˆ≈¬fl¡ õ∂±ÌœÀ√¬ı˛ [˜±Ú≈¯∏] fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ¸¬ı«ˆ≈¬Àfl¡¬ı˛± ø¡ZÓ¬œ˚˛ › õ∂Ô˜

d¬¬ı˛ ŒÔÀfl¡› ‡±√… ¸—¢∂˝√√ fl¡À¬ı˛, ¸¬ı«ˆ≈¬Àfl¡¬ı˛±› øfl¡Â≈√ ˙øq¡ ù´¸ÀÚ¬ı˛ ˜±Ò…À˜ ˜≈q¡ fl¡À¬ı˛º ·±Â√¬Û±˘± › õ∂±ÌœÀ√À˝√√

¸ø=Ó¬ ¬ı±øfl¡ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ ˜‘Ó≈¬…¬ı˛ ¬ÛÀ¬ı˛ ø¬ıÀ˚˛±Ê√Àfl¡¬ı˛ Œ√À˝√√ àÔ±Ú±z¬ø¬ı˛Ó¬ ˝√√˚˛º ø¬ıÀ˚˛Ê√Àfl¡¬ı˛± ù´¸ÀÚ¬ı˛

¸˜˚˛ ¬ı±˚˛≈˜G¬À˘¬ ˚ÀÔ©Ü ¬Ûø¬ı˛˜±Ì ˙øq¡ Ó¬…±· fl¡À¬ı˛º Œ√‡± ˚±˚˛ Œ˚ õ∂øÓ¬ √√√∏CøÙ¬fl¡ d¬À¬ı˛ ˙øq¡ ¬ı…¬ı˝√√±À¬ı˛¬ı˛

Ù¬À˘ √flË¡˜˙ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛·≈ø˘ÀÓ¬ potential ¬ı˛±¸±˚˛øÚfl¡ àÔ±Ú±z¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º ¸—Àé¬À¬Û ¬ı˘±

˚±˚˛ Œ˚, ù´¸ÀÚ¬ı˛ Ù¬À˘ ¬ı±˚˛≈˜G¬À˘ ˙øq¡¬ı˛ øÚ·«˜Ú Â√±Î¬ˇ±› ¬ı±øfl¡ ˙øq¡ ø¬ıøˆ¬iß ‡±√… d¬À¬ı˛ ¶§Àˆ¬±Ê√œ ŒÔÀfl¡

¬Û¬ı˛Àˆ¬±Ê√œ › ¸¬ı«ˆ≈¬fl¡À√¬ı˛ ˜ÀÒ… ¸=±ø¬ı˛Ó¬ ˝√√˚˛º ¸¬ıÀ˙À¯∏ ¸˜d¬ ˙øq¡ ŒÎ¬ø√√√∏CÀˆ¬±¬ı˛ ¬ı± ø¬ıÀ˚˛±Ê√fl¡ õ∂±ÌœÀ√¬ı˛

˜ÀÒ… ¸ø=Ó¬ ˝√√˚˛ (Furley Newey 1983)º

˙øq¡õ∂¬ı±À˝√√¬ı˛ ¡Z±¬ı˛± ∆Ê√¬ı › ’ÕÊ√¬ı ¬ıd≈¬ ¬ı± Î¬◊¬Û±√±ÀÚ¬ı˛ ’±¬ıÓ«¬Ú ¸y¬¬ı ˝√√˚˛º ’Ú…ˆ¬±À¬ı ¬ı˘ÀÓ¬ Œ·À˘,

¬ı±d≈¬Ó¬ÀLa¬ı˛ ø¬ıøˆ¬iß Ê√œ¬ıÊ√ Î¬◊¬Û±√±ÀÚ¬ı˛ Œé¬ÀS ˙øq¡ õ∂¬ı±˝√√ ˝√√˘ ¬Û≈ø©Ü‡±À√…¬ı˛ ’±¬ıÓ«¬ÀÚ õ∂Ò±Ú ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛º

Ê√œ¬ı˜G¬˘, ¬ı±ø¬ı˛˜G¬˘, ¬ı±˚˛≈˜G¬˘ › ’ù¨˜G¬À˘ ∆Ê√¬ı › ’ÕÊ√¬ı ¬ıd≈¬·≈ø˘ ø¬ıøˆ¬iß Closed system ¤¬ı˛

˜±Ò…À˜ ¤˜Ú ˆ¬±À¬ı ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ø√Àfl¡ ’¢∂¸¬ı˛ ˝√√˚˛ Œ˚, ¤˝◊√√ ¬ıd≈¬·≈ø˘¬ı˛ Œ˜±È¬ ˆ¬¬ı˛ ¤fl¡˝◊√√ Ô±Àfl¡

¤¬ı— Ê√œ¬ı ¸•√x√±À˚˛¬ı˛ fl¡±ÀÂ√ ¸˝√√Ê√˘ˆ¬… ˝√√˚˛º ¬ı±d≈¬Ó¬ÀLa¬ı˛ ‰¬À√flË¡ ¬ı…¬ı˝‘√√Ó¬ ¬ıd≈¬ ¬ı± ¬Û≈ø©Ü^¬ı…·≈ø˘ ≈√˝◊√√ Œ|øÌÀÓ¬

ø¬ıˆ¬q¡ Ô±Àfl¡º ˚Ô±ñ(i) õ∂Ò±Ú Î¬◊¬Û±√±Úñ’ø'√ÀÊ√Ú, Ú±˝◊√√À√√√∏C±ÀÊ√Ú, Ù¬¸Ù¬¬ı˛±¸, ¬ÛÈ¬±ø¸˚˛±˜, fl¡±¬ı«Ú ›

˝√√±˝◊√ÀE±ÀÊ√Ú ¤¬ı˛ ˜ÀÓ¬± Œ˚¸¬ı ^¬ı… ·±ÀÂ√¬ı˛ Œ¬ıø˙ ¬Ûø¬ı˛˜±ÀÌ õ∂À˚˛±Ê√Ú ˝√√˚˛, (ii) ’õ∂Ò±Ú Î¬◊¬Û±√±Úñõ∂±˚˛

100 øÈ¬ ¬Û√±Ô« ‡≈¬ı fl¡˜ ¬Ûø¬ı˛˜±ÀÌ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ fl¡±ÀÊ√ ˘±À·º Œ˚˜ÚñŒ˘±˝√√±, øÊ√efl¡, Œfl¡±¬ı±åÈ¬,

˜…±e·±øÚÊ√ ˝◊√√Ó¬…±ø√º ¤˝◊√√ ’ÕÊ√¬ı ¬ı˛±¸±˚˛øÚfl¡ ¬Î¬◊¬Û±√±Ú·≈ø˘ Â√±Î¬ˇ± ’±¬ı˛› fl¡À˚˛fl¡øÈ¬ ∆Ê√¬ı ¬Û√±Ô« ’±ÀÂ√º

˚±¬ı˛ ˜ÀÒ… Ô±Àfl¡ñ(i) Ê√œø¬ıÓ¬ ¬ı± ˜‘Ó¬ ¬Û√±ÀÔ«¬ı˛ ø¬ıÀ˚˛±øÊ√Ó¬ ’—˙, (ii) Ê√œÀ¬ı¬ı˛ ¡Z±¬ı˛± øÚ·«Ó¬ ¬ıÊ«√… ¬Û√±Ô«º

fl¡À˚˛fl¡øÈ¬ ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô« ¤ÚÊ√±˝◊√√˜ ø˝√√À¸À¬ı fl¡±Ê√ fl¡À¬ı˛, fl¡±¬ı˛Ì ¤¬ı˛± ¬ı˛±¸±˚˛øÚfl¡ ø¬ıø√flË¡˚˛±˚˛ ’—˙

ŒÚ˚˛º ¤˝◊√√ ¬ı˛±¸±˚˛øÚfl¡ Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘ ˝√√±˝◊√√ÀE±ÀÊ√Ú, ’ø'√ÀÊ√Ú › Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˚·≈ø˘ ·…±¸œ˚˛ ¬Û˚«±À˚˛

˚≈q¡, Ù¬¸ÀÙ¬È¬, fl¡…±˘ø¸˚˛±˜ › ¸±˘Ù¬±¬ı˛ ¬˚± ¬Û˘˘ ¬Û˚«±À˚˛ ˚≈q¡ ¤¬ı— ’±¬ı˝√√ø¬ıfl¡±¬ı˛ ¡Z±¬ı˛± ’±√flË¡±z¬ ø˙˘±

› ˜±øÈ¬ ˚± ¬Û±˘ø˘fl¡ ¸=À˚˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±À˚˛ ¤ Î¬◊¬Û±√±Ú·≈ø˘ ¬ı±˚˛≈˜G¬˘ › ¬Û±˘ø˘fl¡ ¸=˚˛ ŒÔÀfl¡ ¬Û±›˚˛± ˚±˚˛ ¤¬ı— ˜±øÈ¬ÀÓ¬

¸ø=Ó¬ ˝√√˚˛º Œ˚‡±Ú ŒÔÀfl¡ ·±Â√¬Û±˘±·≈ø˘ ^¬ıœˆ”¬Ó¬ ’¬ıàÔ±˚˛ ø˙fl¡Î¬ˇ ’øˆ¬¸Ë¬ıÀÌ¬ı˛ (root osmosis) ˜±Ò…À˜

¤À√¬ı˛ ¢∂˝√√Ì fl¡À¬ı˛º ·±Â√·≈ø˘ ¤˝◊√√ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ¤˜Ú ¬ı˛”À¬Û ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡À¬ı˛, ˚± ·±ÀÂ√¬ı˛ Œfl¡±¯∏¬ı‘øXÀÓ¬

¤¬ı— ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ õ∂ø√flË¡˚˛±˚˛ ·±ÀÂ√¬ı˛ ¬ı‘øXÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º Ù¬À˘ Œ˚¸¬ı ¬Û≈ø©Ü Î¬◊¬Û±√±Ú·≈ø˘ ˙øq¡õ∂¬ı±˝√√

¬ÛÔ ø√À˚˛ ¬Ò±ø¬ıÓ¬ ˝√√À˚˛ ∆Ê√¬ı ¸•√x√±À˚˛¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜Ò… ø√À˚˛ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛, Ó¬±Àfl¡ ¬ıÀ˘

∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡º

Œ¬ı˙ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û±À˚˛ ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z≈¬À√¬ı˛ ∆Ê√¬ı Î¬◊¬Û±√±Ú·≈ø˘ ˚≈q¡ ¬ı± øÚ·«Ó¬ ˝√√˚˛º ˚Ô±ñ
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1. ø¬ıÀ˚˛±Ê√Àfl¡¬ı˛ ¡Z±¬ı˛± ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ˜‘Ó¬ ·±Â√ › Ê√œ¬ıÊ√z≈¬¬ı˛ ø¬ıÀ˚˛±Ê√Ú ¤¬ı— ^¬ıÌœ˚˛ ’ÕÊ√¬ı ¬Û√±ÀÔ« ¬ı˛”¬Û±z¬¬ı˛,

2. ¬ı<¬Û±Ó¬, √±¬ı±Ú˘ ¤¬ı— ˜±Ú≈À¯∏¬ı˛ ˝◊√√26√±Ú≈˚±˚˛œ ø√flË¡˚˛±˚˛ ·±ÀÂ√¬ı˛ √˝√√Úº √˝√√ÀÚ¬ı˛ Ù¬À˘ ∆Ê√¬ı ¬ıd≈¬·≈ø˘ ¬ı±˚˛≈˜G¬À˘

øÚ·«Ó¬ ˝√√˚˛ ¤¬ı— ’±¬ı±¬ı˛ ˜±øÈ¬ÀÓ¬ ¬ÛøÓ¬Ó¬ ˝√√À˚˛ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ õ∂ˆ¬±À¬ı ^¬ıÌœ˚˛ ’ÕÊ√¬ı ¬Û√±Ô«¬ı˛”À¬Û ˜±øÈ¬¬ı˛ ˜ÀÒ…

¸ø=Ó¬ ˝√√˚˛, ’±¬ı±¬ı˛ Â√±˝◊√√¬ı˛”À¬Û Ô±fl¡± øfl¡Â≈√ ’—˙ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ fl¡±ÀÊ√¬ı˛ ˜±Ò…À˜ ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˚˛ ˜±øÈ¬¬ı˛ ¸=À˚˛

˚≈q¡ ˝√√˚˛º 3. Ê√œ¬ıÊ√z≈¬À√¬ı˛ ¬ıÊ«√… ¬Û√±Ô«·≈ø˘ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ ¡Z±¬ı˛± ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˚˛ ^¬ıÌœ˚˛ ’ÕÊ√¬ı Î¬◊¬Û±√±Ú¬ı˛”À¬Û

˜±øÈ¬¬ı˛ ¸=À˚˛ Ê√˜± ˝√√˚˛º ¤ˆ¬±À¬ı ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡·≈ø˘¬ı˛ ˜”˘ ∆¬ıø˙©Ü… ˝√√˘ ^¬ıÌœ˚˛ ’ÕÊ√¬ı Î¬◊¬Û±√±Ú

¬ı± ¬Û≈ø©Ü^À¬ı…¬ı˛ ‰¬˘Ú › ’±¬ıÓ«¬Úº ¤˝◊√√ ¬ıd≈¬·≈ø˘ ’ÕÊ√¬ı ¬Û√±ÀÔ«¬ı˛ ¬Û˘˘ › ¬ı±˚˛¬ıœ˚˛ ¬Û˚«±À˚˛ ŒÔÀfl¡ Ê√œ¬ıÊ√

¬Û˚«±À˚˛¬ı˛ ˜±Ò…À˜ ¤¬ı— Œ˙¯∏fl¡±À˘ ’ÕÊ√¬ı ’¬ıàÔ±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ≈√øÈ¬ ˜±S±˚˛

¬Û±Í¬ › ¬ı…±‡…± fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ1. ¸¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¤fl¡S ’±¬ıÓ«¬Ú ’Ô¬ı±, 2. õ∂øÓ¬øÈ¬ ^À¬ı…¬ı˛ ’±¬ıÓ«¬Ú

Œ˚˜Ú, fl¡±¬ı«Ú ‰¬√flË¡, ’ø'√ÀÊ√Ú ‰¬√flË¡, Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡, Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡, ¸±˘Ù¬±¬ı˛ ‰¬√flË¡ ˝◊√√Ó¬…±ø√º ’±À¬ı˛

ø¬ıd¬±ø¬ı˛Ó¬ˆ¬±À¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ˜ÀÒ… Ê√˘‰¬√flË¡, ‡øÚÊ√‰¬√flË¡ õ∂ˆ‘¬øÓ¬Àfl¡› ˚≈q¡ fl¡¬ı˛± ˝√√˚˛º

7.3 ¬ı±d≈¬Ó¬La¬ı˛ Î¬◊¬Û±√±Ú¸˜”À˝√√¬ı˛ ¬ı…±‡…±

¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß ’—À˙ Ê√œ¬ı˜G¬À˘¬ı˛ ¬Ûø¬ı˛À¬ı˙ øˆ¬iß Ò¬ı˛ÀÚ¬ı˛º øÚø«√©Ü ’=À˘¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙ ’¬ıøàÔÓ¬

¸¬ı ¸Ê√œ¬ı › ¸¬ı ’Ê√œ¬ı Î¬◊¬Û±√Ú±·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛± õ∂øÓ¬ø√flË¡˚˛± ˝√√˘ ¬ı±d≈¬Ó¬ÀLa¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü…º

¸˜d¬ Ò¬ı˛ÀÚ¬ı˛ ·±Â√¬Û±˘± › Ê√œ¬ıÊz≈¬¬ı˛ ¸˜i§À˚˛ ∆Ó¬ø¬ı˛ Ê√œ¬ıÀ·±á¬œ ˝√√˘ ¸Ê√œ¬ı › Ê√œ¬ıÊ√ (Biotic) Î¬◊¬Û±√Ú

¤¬ı— ¸¬ı Ê√Î¬ˇ ¬Û√±Ô«·≈ø˘ ˝√√˘ ’Ê√œ¬ı ¬ı± ’Ê√œ¬ıÊ√ Î¬◊¬Û±√±Úº

ø¬ı:±Úœ ›Î¬±˜ 1971 ¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘Àfl õ∂ÔÀ˜ ≈√øÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬ ˆ¬±· fl¡À¬ı˛ÀÂ√Úº ˚Ô±–

1. ’Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú (abiotic components)–¬ı±d≈¬Ó¬ÀLa¬ı˛ Œˆ¬ÃÓ¬√ › ¬ı˛±¸±˚˛øÚfl¡ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡

’Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú ¬ıÀ˘º ¤˝◊√√ Î¬◊¬Û±√Ú·≈ø˘ ’±¬ı±¬ı˛ øÓ¬Ú Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º ˚Ô±,

(a) ’ÕÊ√¬ı ¬Û√±Ô«–’ø'√ÀÊ√Ú, Ú±˝◊√√√√∏C±ÀÊ√Ú, ˝√√±˝◊√√ÀE±ÀÊ√Ú õ∂ˆ‘¬øÓ¬ ·…±¸œ˚˛ Î¬◊¬Û±√±Ú·≈ø˘ ¤¬ı—

fl¡±˘ø¸˚˛±˜, ¬ÛÈ¬±ø¸˚˛±˜, ˜±·ÀÚø¸˚˛±˜ õ∂ˆ‘¬øÓ¬ ‡øÚÊ√ ˘¬ıÌ·≈ø˘ ’ÕÊ√¬ı ¬Û√±ÀÔ«¬ı˛ ’z¬·«Ó¬º ¤·≈ø˘ ˝√√˘

¸¬ı≈Ê√ ·±Â√¬Û±˘±¬ı˛ ‡±√… Î¬◊¬Û±√±Ú ¤¬ı— ·…±¸œ˚˛ › ‡øÚÊ√ ‰¬À√flË¡¬ı˛ ˜±Ò…À˜ ¸¬ı¸˜˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˜ÀÒ… ˆ¬±¬ı˛¸±˜…

¬ı± ¸˜Ó¬± ¬ıÊ√±˚˛ Ô±Àfl¡º

(b) ∆Ê√¬ı ¬Û√±Ô«–˜±øÈ¬ÀÓ¬ ˜‘Ó¬ ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z≈¬¬ı˛ Œ√À˝√√¬ı˛ ø˜ø|Ó¬ ·ø˘Ó¬ ¬Û√±Ô« Œ˚˜Ú, Œõ∂±øÈ¬Ú,

fl¡±À¬ı«±˝√√±˝◊√√ÀEÈ¬, Ù¬…±È¬, ˝◊√√Î¬◊ø¬ı˛˚˛± Ê√±Ó¬œ˚˛ ø¬ıøˆ¬iß õ∂±øÌÊ√ ¬ıÊ«√… ¬Û√±Ô« õ∂ˆ‘¬øÓ¬ ∆Ê√¬ı ¬ıd≈¬ ŒÔÀfl¡ ¬Û±›˚˛± ^¬ı…·≈ø˘

¬ı±d≈¬Ó¬ÀLa¬ı˛ ’Ê√œ¬ıÊ√ Î¬◊¬Û±√ÀÚ¬ı˛ ’z¬ˆ≈«¬q¡º

(c) Œˆ¬ÃÓ¬ ¬Û√±Ô«–Œfl¡±ÀÚ± ’=À˘¬ı˛ Ê√˘, ˜±øÈ¬, ¸”˚«±À˘±fl¡, Ó¬±¬Û, ¬ı±˚˛≈ õ∂ˆ‘¬øÓ¬ ˝√√˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

fl¡À˚˛fl¡øÈ¬ Œˆ¬ÃÓ¬ Î¬◊¬Û±√±Úº ¤À√¬ı˛ ˜ÀÒ… Œ¸Ã¬ı˛˙øq¡˝◊√√ ˝√√˘ õ∂Ò√±ÚÓ¬˜ Œˆ¬ÃÓ¬ Î¬◊¬Û±√±Úº ¤˝◊√√ Î¬◊¬Û±√±Ú·≈ø˘
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¬ı±d≈¬Ó¬ÀLa¬ Ê√œ¬ı ¬ı± Ê√œ¬ıÀ·±á¬œ¬ı˛ õ∂±Ìõ∂¬ı±˝√√ ’¬ı…±˝√√Ó¬ ¬ı˛±À‡º ¤Â√±Î¬ˇ± fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬, fl¡…±˘ø¸˚˛±˜,

Ù¬¸ÀÙ¬È¬, fl¡±À¬ı«±ÀÚÈ¬ õ∂ˆ‘¬øÓ¬ ¤¬ı— ˆ”¬¸—àÔ±øÚfl¡ õ∂fl‘¡øÓ õ∂ˆ‘¬øÓ¬ ¬¬ı±d≈¬Ó¬ÀLa¬ı˛ Ê√Î¬ˇ Î¬◊¬Û±±√Ú·≈ø˘¬ı˛ Œˆ¬ÃÓ¬

’¬ıàÔ±¬ı˛ ’z¬ˆ≈«¬q¡º Œfl¡±ÀÚ± ¬Ûø¬ı˛À¬ıÀ˙ ¸”˚«±À˘±fl¡, ¬ı±˚˛≈õ∂¬ı±˝√√, ¬ı±˚˛≈¬ı˛ ‰¬±¬Û, ’±^«Ó¬±, Î¬◊cÓ¬±, ¬ı‘ø©Ü¬Û±Ó¬,

Ó≈¬¯∏±¬ı˛¬Û±Ó¬ õ∂ˆ‘¬øÓ¬ ¤fl¡À˚±À· ø¬ıÀ˙¯∏ Œfl¡±ÀÚ± ’±¬ı˝√√±›˚˛±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º øÍ¬fl¡ ŒÓ¬˜øÚ Œfl¡±ÀÚ± ¤fl¡øÈ¬

¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˜±øÈ¬ÀÓ¬ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì, ˜±øÈ¬ÀÓ¬ fl¡Ì±¸˜”À˝√√¬ı˛ ’±˚˛Ó¬Ú, ˜±øÈ¬¬ı˛ Î¬◊cÓ¬±, ¬ı±˚˛≈ ’•°Q, é¬±¬ı˛Q

õ∂ˆ‘¬øÓ¬ ˜±øÈ¬¬ı˛ õ∂fl‘¡øÓ¬Àfl¡ øÚÒ«±¬ı˛Ì fl¡À¬ı˛º ’±¬ı±¬ı˛ Œfl¡±ÀÚ± àÔ±ÀÚ¬ı˛ Î¬◊2‰¬Ó¬±, ’±À˘±fl¡õ∂±ø5, ˆ”¬ø˜¬ı˛ Ï¬±˘ õ∂ˆ‘¬øÓ¬

ø¬ı¯∏˚˛·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ Œ¸˝◊√√ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˆ”¬¸—àÔ±øÚfl¡ ∆¬ıø˙©Ü…·≈ø˘ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¤˝◊√√ ¸˜d¬ ∆¬ıø˙©Ü…·≈ø˘

¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Œˆ¬ÃÓ¬ Î¬◊¬Û±√±ÀÚ¬ı˛ øÚÒ«±¬ı˛fl¡º

2. ¸Ê√œ¬ı (biotic) Î¬◊¬Û±√±Ú–¸Ê√œ¬ı Î¬◊¬Û±±√Ú ¬ı˘ÀÓ¬ ¸õ∂±Ì ¬ı± Ê√œø¬ıÓ¬ ¬Û√±Ô«Àfl¡ Œ¬ı±Á¡±˚˛º ¸Ê√œ¬ı

Î¬◊¬Û±±Ú·≈ø˘ õ∂Ò√±ÚÓ¬ ≈√øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±–(a) ¶§Àˆ¬±Ê√œ (autotrophic) › (b) ¬Û¬ı˛Àˆ¬±Ê√œ

(heterotrophic)º

(a) ¶§Àˆ¬±Ê√œ Î¬◊¬Û±√±Ú–Œ˚¸¬ı Î¬◊¬Û±√±Ú·≈ø˘ ¸±—À˘±fl¡¸—Àù≠¯∏ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ’Ô«±» Ê√˘ › fl¡±¬ı«Ú

Î¬±˝◊√√ ’'√±˝◊√√Î¬Àfl¡ õ∂Ò±Ú Î¬◊¬Û±√Ú ø˝√√À¸À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ Œ¸Ã¬ı˛˙øq¡Àfl¡ ¬ı˛±¸±˚˛øÚfl¡

˙øq¡ÀÓ¬ ¬ı± ˙fl«¡¬ı˛±Ê√±Ó¬œ˚˛ ‡±À√… ¬Ûø¬ı˛ÌÓ¬ fl¡À¬ı˛ ¤¬ı— ¬ı±d≈¬Ó¬ÀLa ’±¬ıX fl¡À¬ı˛,  Ó¬±À√¬ı˛ ¶§Àˆ¬±Ê√œ Î¬◊¬Û±√Ú

¬ı± ˜≈‡… Î¬◊»¬Û±√fl¡ ¬ıÀ˘º

¶§Àˆ¬±Ê√œ ¬ıÀ˘Ó¬ ’±˜¬ı˛± ¸¬ı≈Ê√fl¡Ì± ¬ı± Œflv¡±À¬ı˛±øÙ¬˘˚≈q¡ ·±Â√Àfl¡ ¬ı≈øÁ¡º ·±Â√±¬Û±˘±, ‚±¸, Ê√À˘ øÚ˜ø7¡¡¡Ó¬

ˆ¬±¸˜±Ú ·±Â√, õ≠±—"√√Ú, ˙…±›˘±, Œfl¡À˜±ø¸À&ÔøÈ¬fl¡ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± õ∂ˆ‘¬øÓ¬ ¤˝◊√√ Œ·±á¬œˆ≈¬q¡º

¶§Àˆ¬±Ê√œ Î¬◊¬Û±√ÀÚ¬ı˛ ‡±√… ∆Ó¬ø¬ı˛¬ı˛ õ∂ø√flË¡˚˛± ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜œfl¡¬ı˛ÌøÈ¬ ˝√√˘–

                  
¸”˚«À˘±fl¡

6CO2   +  6H2O   ———   C6H12O6   +   6O2

fl¡±¬ı«Ú Î¬±˝◊√√     Ê√˘   
Œflv¡±À¬ı˛±øÙ¬˘

    ¢≠≈Àfl¡±Ê√       ’ø'√ÀÊ√Ú

’'√± ◊̋√√Î¬

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Ê√øÈ¬˘ Œù´Ó¬¸±¬ı˛ Ê√±Ó¬œ˚˛ ‡±√… ∆Ó¬ø¬ı˛ fl¡¬ı˛±¬ı˛ ¸˜˚˛ ·±Â√ CO2 ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— O2 Ó¬…±·

fl¡À¬ı˛º ¤˝◊√√ ’ø'√ÀÊ√Ú ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ù´¸ÀÚ¬ı˛ õ∂Ò±Ú Î¬◊¬Û±√±Ú ø˝√√À¸À¬ı fl¡±ÀÊ√ ˘±À·º ¸±À˘±fl¡¸—Àù≠À¯∏

¸”˚«¬ı˛øù¨ ø¬ıø√flË¡˚˛± ‚È¬±˚˛ ¤¬ı— ’±À˘±fl¡˙øq¡ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ fl¡øÍ¬Ú Œ˚Ãø·fl¡ Î¬◊¬Û±√±ÀÚ

¸øißÀ¬ıø˙Ó¬ ˝√√˚˛º

(b) ¬Û¬ı˛Àˆ¬±Ê√œ Î¬◊¬Û±√±Ú–¬ı±d≈¬Ó¬La Œ˚¸¬ı Ê√œ¬ı øÚÀÊ√À√¬ı˛ ‡±√… ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ‡±À√…¬ı˛

Ê√Ú… ¸¬ı≈Ê√ ·±Â√ ¬ı± Î¬◊»¬Û±√Àfl¡¬ı˛ ∆Ó¬ø¬ı˛ ‡±À√…¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, Ó¬±À√¬ı˛ ¬Û¬ı˛Àˆ¬±Ê√œ Î¬◊¬Û±√±Ú ¬ı± ‡±√fl¡

¬ıÀ˘º



212

¬Û¬ı˛Àˆ¬±Ê√œ Î¬◊¬Û±√±ÀÚ¬ı˛ Œ|øÌø¬ıˆ¬±·–¸˜d¬ Ò¬ı˛ÀÚ¬ı˛ Ê√œ¬ıÊ√z≈¬ › ˜±Ú≈¯∏ ˝√√˘ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¬Û¬ı˛Àˆ¬±Ê√œ

¬ı± ‡±√fl¡ Î¬◊¬Û±√±Úº ‡±√fl¡ ≈√˝◊√√ Œ|øÌ¬ı˛ ˝√√˚˛º ˚Ô±–(i) õ∂Ò±Ú ‡±√fl¡ ¬ı± ˜…±À√flË¡±fl¡ÚøÊ√Î¬◊˜±¬ı˛ ¤¬ı— (ii)

ø¬ıÀ˚˛±Ê√fl¡ ¬ı± ˜±˝◊√√À√flË¡±fl¡ÚøÊ√Î¬◊˜±¬ı˛º

(i) õ∂Ò±Ú ‡±√fl¡ ¬ı± ˜…√±À√flË¡±fl¡ÚøÊ√Î¬◊˜±¬ı˛–Œ˚¸¬ı õ∂±Ìœ Ó¬±À√¬ı˛ ‡±À√…¬ı˛ Ê√Ú… ¸¬ı˛±¸ø¬ı˛ ·±Â√ ¬ı± ’Ú…

Ê√œ¬ıÊ√z≈¬¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, Ó¬±À√¬ı˛ õ∂Ò±Ú ‡±√fl¡ ¬ıÀ˘º ¤¬ı˛± ‡±√… ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ’Ú…

Œfl¡±ÀÚ± Ê√œ¬ı ¬ı± Î¬◊øæ√À√À˝√√¬ı˛ Î¬◊¬Û¬ı˛ ‡±À√…¬ı˛ Ê√Ú… øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¤¬ı˛± ’±¬ı±¬ı˛ øÓ¬Ú Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±–(a)

õ∂±Ôø˜fl¡ ‡±√fl¡–Œ·±¬ı˛≈, Œˆ¬Î¬ˇ±, Â√±·˘ õ∂ˆ‘¬øÓ¬ Ó‘¬ÌÀˆ¬±Ê√œ (herbivore) õ∂±Ìœ·≈ø˘ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ‡±√fl¡º

¤¬ı˛± ‡±À√…¬ı˛ Ê√Ú… ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º (b) Œ·ÃÌ ‡±√fl¡–Œ˚¸¬ı ‡±√Àfl¡¬ı˛± Ó‘¬ÌÀˆ¬±Ê√œ õ∂±ÌœÀ√¬ı˛

‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛ Ó¬±À√¬ı˛ Œ·ÃÌ ‡±√fl¡ ¬ıÀ˘º fl≈¡fl≈¡¬ı˛, ø¬ıÎ¬ˇ±˘, øÈ¬fl¡øÈ¬øfl¡ õ∂ˆ‘¬øÓ¬ ˜±—¸±˙œ õ∂±Ìœ

¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ‡±√fl¡º (c) õ∂À·ÃÌ ‡±√fl¡–Œ˚¸¬ı ‡±√Àfl¡¬ı˛± ‡±√… ø˝√√¸±À¬ı Œ·ÃÌ ‡±√fl¡À√¬ı˛ ¢∂˝√√Ì fl¡À¬ı˛ Ó¬±À√¬ı˛

¬ıÀ˘ õ∂À·ÃÌ ¬ı± Ó‘¬Ó¬œ˚˛ ¸±ø¬ı˛¬ı˛ ‡±√fl¡º ¸±¬Û, ¬ı±‚, ø¸—˝√√, ˝√√±„√√¬ı˛ õ∂ˆ‘¬øÓ¬ ˝√√˘ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ‡±√fl¡º (d)

‰¬Ó≈¬Ô« ¸±ø¬ı˛¬ı˛ ‡±√fl¡–Œ˚¸¬ı ‡±√Àfl¡¬ı˛± Ó‘¬Ó¬œ˚˛ ¸±ø¬ı˛¬ı˛ ‡±√fl¡À√¬ı˛ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛ Œ¸·≈ø˘ ¤˝◊√√√√

ø¬ıˆ¬±À·¬ı˛ ˜ÀÒ… ¬ÛÀÎ¬ˇº ¬ı±Ê√¬Û±ø‡, ˜˚˛”¬ı˛ õ∂ˆ‘¬øÓ¬ ˝√√˘ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ‡±√fl¡º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ ‡±√fl¡·≈ø˘¬ı˛ ˜ÀÒ… õ∂±Ôø˜fl¡ ‡±√Àfl¡¬ı˛± ˝√√˘ ˝√√±¬ı˛ø¬ıÀˆ¬±¬ı˛ ¬ı± Ó‘¬ÌÀˆ¬±Ê√œº Œ·ÃÌ, õ∂À·ÃÌ

› ‰¬Ó≈¬Ô« ¸±ø¬ı˛¬ı˛ ‡±√Àfl¡¬ı˛± ˝√√˘ fl¡±¬ı˛øÚÀˆ¬±¬ı˛ ¬ı± ˜±—¸±˙œº ¤¬ı˛± ø˙fl¡±ø¬ı˛, ˜‘Ó¬À√˝√√ ˆ¬é¬Ìfl¡±¬ı˛œ › ¬Û¬ı˛Ê√œ¬ıœ

˝√√˚˛º Ó¬±Â√±Î¬ˇ± øfl¡Â≈√ õ∂±Ìœ ’±ÀÂ√ ˚±¬ı˛± ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z≈¬ Î¬◊ˆ¬˚˛Àfl¡˝◊√√ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛º ¤À√¬ı˛

¸¬ı«ˆ≈¬fl¡ ¬ı± ›˜øÚÀˆ¬±¬ı˛ õ∂±Ìœ ¬ıÀ˘º ˜±Ú≈¯∏ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ õ∂±Ìœ¬ı˛ ’Ú…Ó¬˜ Î¬◊√±˝√√¬ı˛Ìº

(ii) ø¬ıÀ˚̨±Ê√fl¡ ¬ı± ˜± ◊̋√À√flË¡±fl¡ÚøÊ√Î¬◊̃ ±¬ı̨–Œ˚¸¬ı ’±Ì≈¬ıœé¬ø˜fl¡ Ê√œ¬ı ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z¬À√¬ı̨ Œ¬ı̨‰¬Ú

¬Û√±Ô« › Œ√¬ı √̋±√¬ıÀ ∏̇Àfl¡, ’Ô«±» Ê√œ¬ıÀ√̋ √√fl¡˘±¬ı̨ Ê√øÈ¬˘ Œ˚Ã··≈ø˘Àfl¡ ø¬ıøù≠©Ü › ø¬ıÀ˚̨±øÊ√Ó¬ fl¡À¬ı̨, øfl¡Â≈√ ’—˙

ø¬ıÀ˚̨±Ê√Àfl¡¬ı̨± ‡±√… ø √̋√̧ ±À¬ı ¢∂ √̋√Ì fl¡À¬ı̨ ¤¬ı— ¬ı±øfl¡ ’—˙·≈ø˘Àfl¡ ¸¬ı̨˘ Œ˚ÃÀ· ¬ı± Œ˜Ãø˘fl¡ Î¬◊¬Û±√±ÀÚ ¬Ûø¬ı̨¬ıøÓ«¬Ó¬

fl¡À¬ı̨ õ∂fl‘¡øÓ¬ÀÓ¬ øÙ¬ø¬ı̨À˚̨ Œ√̊ º̨ ¤À√¬ı̨ ø¬ıÀ˚̨±Ê√fl¡ ¬ı± ¬ı̨”¬Û±z¬¬ı̨fl¡±¬ı̨œ ¬ıÀ˘º ¤ˆ¬±À¬ı Œ˜Ãø˘fl¡ Î¬◊¬Û±√ÀÚ¬ı̨ ¬ı± ’ÕÊ√¬ı

˘¬ıÀÌ¬ı̨ ˆ¬±¬ı̨¸±˜… ‘̧ø©Ü fl¡À¬ı̨ ¤¬ı— Ù¬À˘ Î¬◊»¬Û±√Àfl¡¬ı̨± Ó¬± ¢∂ √̋√Ì fl¡À¬ı̨ ’±¬ı±¬ı̨ ‡±√… ∆Ó¬ø¬ı̨ fl¡À¬ı̨º

¬ı±d≈¬Ó¬ÀLa Î¬◊¬Ûø¬ı˛Î¬◊q¡ ¬ı˛”¬Û±z¬¬ı˛fl¡±¬ı˛œ ¬ı± ø¬ıÀ˚˛±Ê√Àfl¡¬ı˛± ˝√√˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Â√S±fl¡ ¬ı± ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±º ¤¸¬ı

Ê√œ¬ı±Ì≈ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Î¬◊»¬Û±√fl¡ › ‡±√Àfl¡¬ı˛ ˜‘Ó¬ Ê√œ¬ıÀ√˝√√·≈ø˘Àfl¡ ø¬ıÀ˚˛±øÊ√Ó¬ fl¡À¬ı˛ ¤¬ı— ¤¬ı˛ Ê√øÈ¬˘

Œ˚Ãø·fl¡ ¬Û√±Ô«·≈ø˘Àfl¡ ¸¬ı˛˘ fl¡À¬ı˛º ¬ÛÀ¬ı˛ ›˝◊√√ ¸¬ı˛˘ ¬Û√±Ô«·≈ø˘¬ı˛ ·…±¸œ˚˛ ’—˙ ¬ı±˚˛≈˜G¬À˘ ¤¬ı— ’Ú…±Ú…

¬Û√±Ô«·≈ø˘ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ ˜±Ò…À˜ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ ’ÕÊ√¬ı ^¬ı… ø˝√√¸±À¬ı ˜±øÈ¬ÀÓ¬ ø˜À˙ ˚±˚˛º

¤fl¡ ¸˜˚˛ ¤˝◊√√ ¬Û√±Ô«·≈ø˘ ’±¬ı±¬ı˛ Ú±Ú± Î¬◊»¬Û±√Àfl¡¬ı˛ ˜±Ò…À˜ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ Î¬◊øæ√√Ê√·ÀÓ¬ ‰¬À˘

’±À¸º
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Î¬◊¬Û±√±Ú·≈ø˘¬ı̨ øfl¡Â≈√ ’—˙ ø¬ıÀ˚̨±Ê√Àfl¡¬ı̨± øÚÀÊ√¬ı̨ ‡±√… ø √̋√̧ ±À¬ı ¢∂ √̋√Ì fl¡À¬ı̨º ¤fl¡ ◊̋√√ Œ√̋ √√fl¡˘±¬ı̨ ø¬ıÀ˚̨±Ê√Ú

‚È¬±ÀÚ±¬ı̨ Ê√Ú… Ú±Ú± Ò¬ı̨ÀÚ¬ı̨ ø¬ıÀ˚̨±Ê√fl¡ õ∂À˚̨±Ê√Ú √̋√ÀÓ¬ ¬Û±À¬ı̨ ¬ıÀ˘ ¬ı±d≈¬Ó¬ÀLa ø¬ıøˆ¬iß Ò¬ı̨ÀÚ¬ı̨ ø¬ıÀ˚̨±Ê√fl¡ ‚È¬ÀÓ¬

Œ√‡± ˚±˚̨º ¸±Ò±¬ı̨ÌÓ¬ ø¬ıÀ˚̨±Ê√Àfl¡¬ı̨± Œ√̋ √√Àfl¡± ∏̄·≈ø˘¬ı̨ ¬Û‰¬Ú ‚È¬±ÀÚ±¬ı˛ Ê√Ú… Ú±Ú± Î¬◊»À¸‰¬fl¡ øÚ–¸¬ı̨Ì fl¡À¬ı̨º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±√±Ú·≈ø˘ øÚÀ˚˛ õ∂fl‘¡øÓ¬ÀÓ¬ Ú±Ú± ‡±√…˙‘∫˘ ·ÀÎ¬ˇ ›ÀÍ¬º [Œ˚˜Ú 1] ¬Û≈fl≈¡À¬ı˛¬ı˛ ¬ı±d≈¬˙‘∫˘

Ù¬±˝◊√√ÀÈ¬±õ≠±—"√√Ú →→→→→ Ê≈√õ≠±—"√√Ú →→→→→ ŒÂ√±ÀÈ¬± ˜±Â√ →→→→→ ¬ıÀÎ¬ˇ± ˜±Â√

Î¬◊»¬Û±√fl¡ õ∂±Ôø˜fl¡ ‡±√fl¡ ¬ Û¬ı˛¬ıÓ«¬œ ‡±√fl¡ Œ·ÃÌ ‡±√fl¡

2. ¬ıÚˆ”¬ø˜¬ı˛ ‡±√˙‘∫˘–

¸¬ı≈Ê√ ·±Â√ →→→→→ ˝√√ø¬ı˛Ì →→→→→ ø¸—˝√√

[Î¬◊»¬Û±√fl¡] [õ∂±Ôø˜fl¡ ‡±√fl¡] [Œ·ÃÌ ‡±√fl¡]

Î¬◊¬Û±√±Ú·≈ø˘ ˜ÀÒ… Î¬◊»¬Û±√fl¡, ‡±√fl¡ › ø¬ıÀ˚˛±Ê√fl¡À√¬ı˛ ¸±˜ø¢∂fl¡ˆ¬±À¬ı ëõ∂fl‘¡øÓ¬¬ı˛ fl¡±˚«fl¡¬ı˛œ ¬ı˛±Ê√…í

[functional kingdom of nature] ¬ıÀ˘º

7.4 Ê√œ¬ı ¸•√x√±˚˛ (Biotic Community)—

¬ı±d≈¬Ó¬ÀLa ¸•√x√±˚˛ ¬ı± Œ·±á¬œ ¬ı˘ÀÓ¬ Ê√œ¬ı ¸•√x√±˚˛ (Biotic Community) Œfl¡ Œ¬ı±Á¡±˚˛º Œ·±á¬œ

¬ı± ¸•√x√±˚˛ ¬ı˘ÀÓ¬ ¤fl¡øÈ¬ øÚø«√©Ü ’=À˘ ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ¸±˜ø¢∂fl¡ Ê√Ú¸—‡…±Àfl¡ Œ¬ı±Á¡±˚˛º ¸•√x√±˚˛ ¬ıÀ˘Ó¬

Œfl¡¬ı˘˜±S Î¬◊øæ√À·±á¬œ ¬ı± Œfl¡¬ı˘˜±S õ∂±ÌœÀ·±á¬œ ¬ı± ≈√˝◊√√-˝◊√√ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ¸•√x√±˚˛ ¬ı± Œ·±á¬œ ‡≈¬ı ¬ıÀÎ¬ˇ±

˝√√ÀÓ¬ ¬Û±À¬ı˛º Œ˚Ì √flË¡±z¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» Î¬◊øæ√√ Œ·±á¬œ, ’Ô¬ı± ‡≈¬ı ŒÂ√±ÀÈ¬± ˝√√ÀÓ¬ ¬Û±À¬ı˛ Œ˚˜Ú ¬Û‰¬Ú˙œ˘ ·±ÀÂ√¬ı˛

·≈“√øÎ¬ˇÀÓ¬ Â√S±Àfl¡¬ı˛ Œ·±á¬œº ¬Û‘øÔ¬ıœ¬ı˛ àÔ˘ˆ¬±· › Ê√˘ˆ¬±À·¬ı˛ ø¬ıøˆ¬iß õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ı˙ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛

Œ·±á¬œ ¬ı±¸ fl¡À¬ı˛º ¤fl¡øÈ¬ Œ·±á¬œ¬ı˛ ’z¬ˆ≈«¬q¡ Ê√œ¬ı ¤¬ı— Ó¬±À√¬ı˛ ∆¬ıø˙©Ü… Œ¸˝◊√√ ’=À˘¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙ ¸•ÛÀfl«¡

¤fl¡øÈ¬ ¸øÍ¬fl¡ Ò±¬ı˛Ì± Œ√˚˛º ¤fl¡˝◊√√ ¬ı±¸àÔ±ÀÚ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ (habitat) ·±Â√¬Û±˘± õ∂±Ìœ, ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±

› Â√S±fl¡ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛±-õ∂øÓ¬ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ¬Û±˙±¬Û±ø˙ ¬ı±¸ fl¡À¬ı˛º Ó¬±˝◊√√ ¸±˜ø¢∂fl¡ˆ¬±À¬ı ¤À√¬ı˛ ∆Ê√¬ı

¸•√x√±˚˛ ¬ı± Biotic community ¬ıÀ˘º Œ˚ ¸•√x√±˚˛ ¬ı±¸àÔ±ÀÚ¬ı˛ (habitat) › ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸±ÀÔ

ø˜Ôø¶a˚˛± fl¡À¬ı˛ ¤fl¡øÈ¬ ¤fl¡fl¡ ø˝√√À¸À¬ı ¬ı¸¬ı±¸ fl¡À¬ı˛ Ó¬±À√¬ı˛ ¬ıÀ˘ ˜≈‡… ¸•√x√±˚˛ (major community)º

¤˝◊√√ ¸•√x√±À˚˛¬ı˛ fl¡±ÀÂ√ Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ø¬ıÀ˙¯∏ õ∂À˚˛±Ê√Úº ˜≈‡… ¸•√x√±À˚˛¬ı˛ ˜ÀÒ… Œ·ÃÌ ¸•√x√±˚˛

’z¬ˆ≈«¬q¡ ˝√√À˘ Ó¬±À√¬ı˛ ¬ıÀ˘ Œ·ÃÌ ¸•√x√±˚˛ (minor community) ¬ı± Œ¸±¸±˝◊√√øÈ¬º ¤˝◊√√ Œ·ÃÌ ¸•√x√±˚˛

˙øq¡ õ∂¬ı˝√√ÀÌ¬ı˛ Ê√Ú… ˜≈‡… ¸•√x√±À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¤˝◊√√ fl¡±¬ı˛ÀÌ˝◊√√ Œ·ÃÌ ¸•√x√±˚˛·≈ø˘ ¸≈©Û©Ü ¤fl¡fl¡

ø˝√√À¸À¬ı fl¡±Ê√ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º

¤fl¡øÈ¬ ¸•√x√±˚˛ ¬ı± Œ·±á¬œ ¤¬ı— Ó¬±¬ı˛ ’ÕÊ√¬ı ¬Ûø¬ı˛À¬ı˙ ¤fl¡¸±ÀÔ ¤fl¡øÈ¬ ’‡G¬ ¬ı± ¸±˜ø¢∂fl¡ ¤fl¡fl¡
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ø˝√√À¸À¬ı fl¡±Ê√ fl¡À¬ı˛ ¤¬ı— ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬La ·ÀÎ¬ˇ ŒÓ¬±À˘º ¸˜d¬ ¬ı±d≈¬Ó¬La·≈ø˘ Œ˚ÃÔˆ¬±À¬ı ·ÀÎ¬ˇ ŒÓ¬±À˘ ¬Û‘øÔ¬ıœ¬ı˛

Ê√œ¬ı˜G¬˘ (Biosphere)º ¬Û‘øÔ¬ıœ¬ı˛ ø˙˘±˜G¬˘ ¬ı±ø¬ı˛˜G¬˘ › ˘±À·±˚˛± ¬ı±˚˛≈˜G¬À˘ ¬ı±¸ fl¡À¬ı˛ ’¸—‡…

ŒÂ√±ÀÈ¬± ¬ıÀÎ¬ˇ±-˜±Á¡±ø¬ı˛ ·±Â√¬Û±˘± Ê√œ¬ıÊ√z≈¬, fl¡œÈ¬¬ÛÓ¬e·, ¬Û±ø‡, Ê√œ¬ı±Ì≈ ˝◊√√Ó¬…±ø√º Ê√˘-àÔ˘ › ’z¬¬ı˛œÀé¬¬ı˛

¸˜d¬ Ê√œ¬ıÀ√¬ı˛ øÚÀ˚˛ ∆Ó¬ø¬ı˛ ˝√√˚˛ Ê√œ¬ı˜G¬˘º

7.4.1 Ê√œ¬ı ¸•√x√±À˚˛¬ı˛ Œ|øÌø¬ıˆ¬±·

Ê√œ¬ı ¸•√x√±À˚˛¬ı˛ ˜ÀÒ… õ∂Ò±Ú ≈√˝◊√√ Ò¬ı˛ÀÚ¬ı˛ Œ|øÌ ˝√√˘ Î¬◊øæ√√ ¸•√x√±˚˛ › õ∂±Ìœ ¸•√x√±˚˛º

Ê√œ¬ı˜G¬À˘ Î¬◊øæ√√ ˝√√˘ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√fl¡, Ó¬±˝◊√√ ¤¬ı˛± ¬ı±d≈¬Ó¬ÀLa ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¡± ¬Û±˘Ú

fl¡À¬ı˛ ¤¬ı— ˜±Ú≈¯∏¸˝√√ ¸˜d¬ àÔ˘Ê√ › Ê√˘Ê√ õ∂±ÌœÀ√¬ı˛ õ∂Ó¬…é¬ ¬ı± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ‡±√… ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º

Î¬◊øæ√√, õ∂Ê√±øÓ¬¬ı˛ ¸±˜±øÊ√fl¡ √˘¬ıX Ó¬±Àfl¡ ¬ıÀ˘ ëÎ¬◊øæ√√ ¸•√x√±˚˛í ˚±¬ı˛ õ∂Ò±Ú ¤fl¡fl¡ ˝√√˘ Î¬◊øæ√√º ·±Â√

¸¬ı˛±¸ø¬ı˛ ¸”˚«±À˘±fl¡ ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ¸±—À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ ¸”˚«±À˘±Àfl¡¬ı˛ ¸±˝√√±À˚… Ó¬±À√¬ı˛ øÚÀÊ√À√¬ı˛

‡±√… ∆Ó¬ø¬ı˛ fl¡À¬ı˛º ¤ˆ¬±À¬ı Œ¸Ã¬ı˛˙øq¡ ‡±√… ¬ı± ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— ‡±√…˙‘∫À˘¬ı˛ ø¬ıøˆ¬iß

√√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ ˜±Ò…À˜ ø¬ıøˆ¬iß õ∂±Ìœ › é≈¬^±øÓ¬é≈¬^ Ê√œ¬ı±Ì≈ÀÓ¬ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛º Ù¬À˘ Î¬◊øæ√√ ˝√√˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

Ê√œ¬ıÊ√ › ’Ê√œ¬ıÊ√ Î¬◊¬Û±±Ú¸˜”À˝√√¬ı˛ ˜Ò…¬ıÓ¬π ¤fl¡ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Úº

Î¬◊øæ√√Ê√·ÀÓ¬¬ı˛ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì« ∆¬ıø˙©Ü… ˝√√˘ Î¬◊øæ√√ ∆¬ıø‰¬S… (Plant diversity)º ø¬ıøˆ¬iß ’Ú≈¸&Ò±Ú

› ·À¬ı¯∏Ì± ŒÔÀfl¡ Ê√±Ú± ˚±˚˛ Œ˚ ·±ÀÂ√¬ı˛ õ∂Ô˜ Î¬◊»¬ÛøM√√ ˝√√À˚˛øÂ√˘ Ê√˘Ê√ ¬Ûø¬ı˛À¬ı˙º ¬ÛÀ¬ı˛ ·±Â√±¬Û±˘± ø¬ıøˆ¬iß

Ê√˘¬ı±˚˛≈·Ó¬ ’¬ıàÔ±˚˛ [Î¬◊c ’±^« øÚ¬ı˛é¬œ˚˛ Ê√˘¬ı±˚˛≈ ŒÔÀfl¡ ˙œÓ¬˘ Œ˜¬ı˛≈ Ê√˘¬ı±˚˛≈ÀÓ¬], ø¬ıøˆ¬iß ¬ı±¸àÔ±ÀÚ

[¸˜≈^¬Û‘©Ü ŒÔÀfl¡ ¸≈Î¬◊2‰¬ ¬Û¬ı«ÀÓ¬ ¤¬ı— àÔ˘ˆ¬±· ŒÔÀfl¡ Ê√˘ˆ¬±À·] øÚÀÊ√À√¬ı˛ ˜±øÚÀ˚˛ ŒÚ˚˛º Ù¬À˘ øˆ¬iß

øˆ¬iß ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ±˚˛ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√ õ∂Ê√±øÓ¬ Ê√ij ŒÚ˚˛º

’±˚˛Ó¬Ú ¬ı± ’±fl‘¡øÓ¬¬ı˛ ø√fl¡ ŒÔÀfl¡› ˆ”¬¬Û‘Àá¬ Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º ¤fl¡Àfl¡±¯∏œ ’…±˘ø·

› ¸±˜ø¢∂fl¡ Î¬±˚˛øÈ¬À¸¬ı˛ ˜ÀÓ¬± ŒÂ√±ÀÈ¬± õ∂±Ìœ ŒÔÀfl¡ ˙≈¬ı˛≈ fl¡À¬ı˛ √flË¡±z¬œ˚˛ › Ú±øÓ¬˙œÀÓ¬±c ’=À˘¬ı˛ √œ‚«±fl¡±˘

¸¬Û≈©®fl¡ › ¸Ê√œ¬ı Î¬◊øæ√√ › ø¬ı˙±˘À√À˝√√¬ı˛ Ê√œ¬ıÊz≈¬¬ı˛ ¸&Ò±Ú Œ˜À˘º ’±˚˛Ó¬Ú, ·Í¬Ú, ø√flË¡˚˛± › ’Ú…±Ú…

∆¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ ¸±¬ı˛± ¬Û‘øÔ¬ıœÀÓ¬ ·±Â√¬Û±˘±¬ı˛ ¤Ó¬ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛ Œ˚ Ó¬±À√¬ı˛ Œ|øÌø¬ıˆ¬q¡ fl¡¬ı˛±

¤fl¡øÈ¬ ’Ú…Ó¬˜ õ∂Ò±Ú ¸˜¸…±º ¤˜Úøfl¡ Ú±Ú± fl¡±¬ı˛ÀÌ àÔ˘Ê√ › Ê√˘Ê√ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¸˜d¬ ·±Â√¬Û±˘± ¸•ÛÀfl«¡

¤‡Ú› ø¬ıÀ˙¯∏ øfl¡Â≈√ Ê√±Ú± ˚±˚˛ øÚº õ∂±˚˛ 300 Œfl¡±øÈ¬ ¬ıÂ√¬ı˛ ’±À· õ∂ÔÀ˜ ¸˜≈À^ Œ˙›˘± › ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±

Ê√Àij¬ı˛ ¬Û¬ı˛, õ∂±˚˛ 55 Œfl¡±øÈ¬ ¬ıÂ√¬ı˛ ’±À· àÔ˘ˆ¬±À· Ù¬±Ì« › Œ˙›˘±¬ı˛”À¬Û Î¬◊øæ√√ ’±Rõ∂fl¡±˙ fl¡À¬ı˛º ¬ÛÀ¬ı˛

17 Œfl¡±øÈ¬ ¬ıÂ√¬ı˛ ’±À· ¸¬Û≈©Ûfl¡ ·±Â√ Ê√ij ŒÚ˚˛ ¤¬ı— ’±Ê√ ¬Û‘øÔ¬ıœÀÓ¬ Œ˜±È¬ 14 ˘é¬ õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√√

› õ∂±Ìœ ’±ø¬ı©‘®Ó¬ ˝√√À˚˛ÀÂ√º Î¬◊øæ√√ø¬ıÀ√¬ı˛± ¤‡Ú ¬Û˚«z¬ ˜±S ‰¬±¬ı˛ ˘é¬ õ∂Ê√±øÓ¬¬ı˛ ·±Â√Àfl¡ ø‰¬ø˝êÓ¬ fl¡¬ı˛ÀÓ¬
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Œ¬ÛÀ¬ı˛ÀÂ√Ú ˚± õ∂fl‘¡Ó¬ ¸—‡…±¬ı˛ ¸±˜±Ú… ’—˙ ¬ıÀ˘ ˜ÀÚ fl¡¬ı˛± ˝√√˚˛º Œfl¡¬ı˘˜±S √flË¡±z¬œ˚˛ ’=À˘˝◊√√ ¤‡Ú ¬Û˚«z¬

˝√√±Ê√±¬ı˛ ˝√√±Ê√±¬ı˛ Î¬◊øæ√√ õ∂Ê√±øÓ¬Àfl¡ ø‰¬ø˝êÓ¬ fl¡¬ı˛± ¸y¬¬ı ˝√√˚˛øÚ ¬ıÀ˘ Î¬◊øæ√√ø¬ı:±Úœ¬ı˛± ˜ÀÚ fl¡À¬ı˛Úº

7.4.2 Î¬◊øæ√À√¬ı˛ Œ|øÌø¬ıˆ¬±·

∆√ø˝√√fl¡ ·Í¬ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ ¸˜d¬ Î¬◊øæ√√Ê√·»Àfl¡ ≈√˝◊√√ õ∂Ò±Ú Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±–

1. ’¬Û≈©Ûfl¡ Î¬◊øæ√√ ¬ı± ø√flË¡¬ÛÀÈ¬±·…±˜¸ƒ 2. ¸¬Û≈©Ûfl¡ Î¬◊øæ√√ ¬ı± Ù¬…±ÀÚÀ¬ı˛±·±˜¸ƒ

1. ’¬Û≈©Ûfl¡ Î¬◊øæ√√–

Ù≈¬˘ › ¬ıœÊ√ Ú± Ò±¬ı˛Ì fl¡¬ı˛À˘ ·±Â√Àfl¡ ’¬Û≈©Ûfl¡ Î¬◊øæ√√ ¬ıÀ˘º ¤˝◊√√¸¬ı ·±ÀÂ√¬ı˛ Ê√ij õ∂ø√flË¡˚˛± fl¡±Ê√

fl¡À¬ı˛ Œ√À˝√√ ˘≈fl¡±ÀÚ± spore ¬ı± øÂ√À^¬ı˛ ˜±Ò…À˜º ¤À√¬ı˛ Œ√À˝√√¬ı˛ ’±ˆ¬…z¬¬ı˛œÌ ·Í¬Ú ‡≈¬ı˝◊√√ ¸¬ı˛˘ ’¬Û≈©Üfl¡

Î¬◊øæ√√Àfl¡ õ∂Ò±Ú øÓ¬Ú ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±,

(a) Ô…±À˘±Ù¬±˝◊√√È¬± (b) ¬ıË±À˚˛±Ù¬±˝◊√√È¬± › (c) ŒÈ¬ø¬ı˛ÀÎ¬±Ù¬±˝◊√√È¬±

(a) Ô…±À˘±Ù¬± ◊̋√√È¬± ¬ı± ¸˜±e·À√̋ √√œ Î¬◊øæ√√–Œ˚¸¬ı ·±ÀÂ√¬ı̨ Œ√̋ √√ ”̆̃ , fl¡±G¬ › ¬Û±Ó¬± ø¬ıˆ¬±øÊ√Ó¬ ’¬ıàÔ±˚̨

Ô±Àfl¡ Ú±, Ó¬±À√¬ı̨ ¬ıÀ˘ Ô…±À˘±Ù¬± ◊̋√√È¬±º ¤À√¬ı̨ Œ√̋ √√ ¤fl¡ ¬ı± ¤fl¡±øÒfl¡ Œfl¡± ∏̄ ø√À˚̨ ∆Ó¬ø¬ı̨ ¤¬ı— Œ√̋ √√Àfl¡ Ô…±˘±¸

¬ıÀ˘º ¤À√¬ı̨ Ê√ÚÚ õ∂ø√flË¡˚̨± ‡≈¬ı ◊̋√√ ¸¬ı̨˘, øfl¡z≈¬ ø¬ıø‰¬Sº Ô…±À˘±Ù¬± ◊̋√√È¬± ’±¬ı±¬ı̨ ‰¬±¬ı̨ˆ¬±À· ø¬ıˆ¬q¡º ˚Ô±–

(i) ’…±˘ø· ¬ı± ∆˙¬ı±˘–¤À√¬ı˛ Œ√˝√√ Œfl¡±À¯∏ Œflv¡±À¬ı˛±õ≠±àÈ√√ ¬ı± Œflv¡±À¬ı˛±õ≠±¸øÈ¬Î¬ ¸¬ı≈Ê√ fl¡øÌfl¡± Ô±Àfl¡,

Ó¬±˝◊√√ ¤À√¬ı˛ ¸¬ı≈Ê√ Œ√‡±˚˛º ¤¬ı˛± õ∂Ò√±ÚÓ¬ Ê√˘Ê√ Î¬◊øæ√√, Ó¬À¬ı øfl¡Â≈√ ∆˙¬ı±˘ ’Ò«Ê√˘Ê√ ¬Ûø¬ı˛À¬ıÀ˙ [Œ˚˜Ú

øˆ¬ÀÊ√ õ∂±‰¬œÀ¬ı˛¬ı˛ ·±À˚˛ ¬ı± Œˆ¬Ê√± ·±ÀÂ√¬ı˛ ¬ı±fl¡À˘] Ê√Àijº ∆˙¬ı±À˘¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ˝√√˘–

n Œflv¡±À¬ı˛±øÙ¬˘˚≈q¡ øÚ•ß Œ|øÌ¬ı˛ Î¬◊øæ√√

n ¤fl¡Àfl¡±¯∏œ˚¬ı˝≈√√Àfl¡±¯∏œ

n ¶§Àˆ¬±Ê√œ

n Œfl¡±¯∏ õ∂±‰¬œ¬ı˛ ø¡Zd¬¬ı˛œ˚˛

n øÓ¬Ú õ∂fl‘¡øÓ¬¬ı˛ Ê√ÚÚ–’e·Ê√, Œ˚ÃÚ › ’À˚ÃÚ

n fl¡±À¬ı«±˝√√±˝◊√√ÀEÈ¬ õ∂Ò±Ú ‡±√…¬ı˛”À¬Û Œ√˝√√Àfl¡±À¯∏ ¸ø=Ó¬ Ô±Àfl¡

n ’…±˘ø· ¸¬ı≈Ê√ Â√±Î¬ˇ±› Úœ˘ ¬ı±√±ø˜ › Œ·±˘±ø¬Û ˝√√˚˛º Î¬◊√±˝√√¬ı˛Ì ¶Û±˝◊√√À¬ı˛±·±˝◊√√¬ı˛±, fl¡À¬ı˛±, øÔÎ¬◊fl¡±¸

ˆ¬˘ˆ¬¬ı˛ ˝◊√√Ó¬…±ø√º

(ii) Â√S±fl¡ ¬ı± Ù¬±—ø·–Ú±Ú± ’±fl¡±À¬ı˛¬ı˛ › ’±˚˛Ó¬ÀÚ¬ı˛, ’±√˙« øÚÎ¬◊ø√flv¡˚˛±¸˚≈q¡ Œflv¡±À¬ı˛±øÙ¬˘ø¬ı˝√√œÚ,

¬Û¬ı˛Àˆ¬±Ê√œ, ¸˜±e·À√¬ıœ, ¸¬ı˛˘ Î¬◊øæ√√Àfl¡ Â√S±fl¡ ¬ıÀ˘º õ∂±˚˛ ¸¬ı«S˝◊√√ ¤À√¬ı˛ ¬ı±¸º ¤À√¬ı˛ Œ√À˝√√ Œflv¡±À¬ı˛±õ≠±àÈ√√

Ô±Àfl¡ Ú±, Ù¬À˘ ¤À√¬ı˛ ¬ı˛— ¸¬ı≈Ê√ Ú˚˛º Ó¬±˝◊√√ ¤¬ı˛± øÚÀÊ√À√¬ı˛ ‡±√… øÚÀÊ√¬ı˛± ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ó¬¬ı˛fl¡±ø¬ı˛,
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¬ı˛≈øÈ¬, fl¡±Í¬, ˜‘Ó¬ Ê√œ¬ıÀ√˝√√, øˆ¬ÀÊ√ ˜±øÈ¬ õ∂ˆ‘¬øÓ¬ ¸¬ı«S˝◊√√ ¤À√¬ı˛ Œ√‡± ˚±˚˛º ø˜Î¬◊fl¡¬ı˛, Œ¬ÛøÚø¸ø˘˚˛±˜, ÷àÈ√√

õ∂ˆ‘¬øÓ¬ ˝√√˘ Ù¬±—ø·¬ı˛ Î¬◊√±˝√√¬ı˛Ìº

¬ı…±fl¡øÈ¬ø¬ı˛˚˛±–øfl¡Â≈√ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± õ∂±ÌœÀ√¬ı˛ Œ|øÌˆ≈¬q¡, ’±¬ı±¬ı˛ øfl¡Â≈√ Î¬◊øæ√√ Œ|øÌˆ≈¬q¡º Î¬◊øæ√√

¬ı…±fl¡øÈ¬ø¬ı˛˚˛±·≈ø˘ ¤fl¡Àfl¡±¯∏œ ·±Â√ ¤¬ı— ¤À√¬ı˛ ø¶®ÀÊ√±Ù¬±˝◊√√È¬± ¬ıÀ˘, fl¡±¬ı˛Ì Œfl¡±¯∏Àfl¡ ≈√ˆ¬±À· ø¬ıˆ¬q¡ fl¡À¬ı˛

¤¬ı˛± ¬Û¬ı˛¬ıÓ¬π ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ·Í¬Ú fl¡À¬ı˛º õ∂fl‘¡Ó¬¬ÛÀé¬ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ˝√√˘ ¬Û¬ı˛Ê√œ¬ıœ ¬ı± ¶§±ÒœÚ ’øÓ¬ é≈¬^ ¤fl¡Àfl¡±¯∏œ

Ê√œ¬ı±Ì≈º ¤À√¬ı˛ Œ√À˝√√› Œflv¡±À¬ı˛±õ≠±àÈ√√ ŒÚ˝◊√√, Ù¬À˘ øÚÀÊ√À√¬ı˛ ‡±√… ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Œfl¡±ÀÚ± Œfl¡±ÀÚ±

¬ı…±fl¡øÈ¬ø¬ı˛˚˛± Ê√œ¬ıÀ√À˝√√ Œ¬ı˛±· ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ’¬ı˙… øfl¡Â≈√ Œé¬ÀS ¬ı&Ò≈ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±› ¬Û±›˚˛± ˚±˚˛º

‡±√… ∆Ó¬ø¬ı˛ › ‡±√…±ˆ¬…±À¸¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√√ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±Àfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±–(a)

’ÀÈ¬±√√√∏CøÙ¬fl¡ ¬ı± ¶§Àˆ¬±Ê√œ (b) Œ˝√√ÀÈ¬À¬ı˛±√√√∏CøÙ¬fl¡ ¬ı± ¬Û¬ı˛Àˆ¬±Ê√œ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±º

¶§Àˆ¬±Ê√œ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ øÚÀÊ√À√¬ı˛ ‡±√… øÚÀÊ√¬ı˛± ∆Ó¬ø¬ı˛ fl¡À¬ı˛, ’±¬ı˛ ¬Û¬ı˛Àˆ¬±Ê√œ

¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ‡±À√…¬ı˛ Ê√Ú… ’Ú… Ê√œÀ¬ı¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ¤¬ı— Ê√œ¬ı˜G¬À˘ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ¬Û‰¬Ú › recycle

Œfl¡ ¸±˝√√±˚… fl¡À¬ı˛º

(a) ˘±˝◊√√Àfl¡Ú¸ƒ–¤¬ı˛± Î¬◊æ≈√Ó¬ Ê√œ¬ı, Â√S±fl¡ › Œ˙›˘±¬ı˛ [Úœ˘-¸¬ı≈Ê√ ¬ı± ¸¬ı≈Ê√] ¸˜i§À˚˛ ¤¬ı˛± ·øÍ¬Ó¬º

¤¬ı˛± ’…±¸Àfl¡±˜±˝◊√√À¸È¬¸ Œ|øÌ¬ı˛ ¤¬ı— Î¬◊“√‰≈¬ ·±ÀÂ√ ¬Û±˝√√±ÀÎ¬ˇ ¤¬ı— ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ ¤À√¬ı˛ Ê√ij±ÀÓ¬ Œ√‡± ˚±˚˛º

Œfl¡±¬ı˛±, Î¬◊¸øÚ˚˛± øÙ¬¸øfl¡˚˛± õ∂ˆ‘¬øÓ¬ ˝√√˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˘±˝◊√√Àfl¡Úº ¤Àfl¡ ø˜| ¬ı± Œ˚Ãø·fl¡ Î¬◊øæ√√ ¬ıÀ˘

fl¡±¬ı˛Ì ’…±˘ø· › Ù¬…±—ø·Àfl¡ ¤fl¡˝◊√√ Î¬◊øæ√À√¬ı˛ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Ú ø˝√√¸±À¬ı Ò±¬ı˛Ì fl¡À¬ı˛º

(b) ¬¬ıË±À˚˛±Ù¬±˝◊√√È¬±ñ¤Àé¬ÀS Î¬◊øæ√À√¬ı˛ Œfl¡±ÀÚ± ø¬ıÀ˙¯∏ ’±ˆ¬…z¬¬ı˛œÌ ·Í¬ÀÚ¬ı˛ ¸‘ø©Ü ˝√√˚˛ Ú±º ˚± Î¬◊øæ√√

Œ√À˝√√¬ı˛ ¤fl¡ ’—À˙ ŒÔÀfl¡ ’Ú… ’—À˙ ^¬ı… ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ › ‰¬±ø˘Ó¬ fl¡À¬ı˛º ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˜¸·≈ø˘ ¤˝◊√√

Œ|øÌ¬ı˛ Î¬◊øæ√√º ¸±Ò±¬ı˛ÌÓ¬ ¤À√¬ı˛ ˜”˘ ŒÚ˝◊√√, øfl¡z≈¬ øfl¡Â≈√ ¬ıË±À˚˛±Ù¬±˝◊√√È¬±¬ı˛ fl¡±G¬ › ¬Û±Ó¬± ’±ÀÂ√ [Œ˚˜Ú

˜±¬ı˛fl¡…±Úø¸˚˛±, Œ¬ÛÀ·±ÀÚÈ¬±˜ ˝◊√√Ó¬…±ø√]º ¸±Ò±¬ı˛ÌÓ¬ ¸“√…±Ó¬À¸“√ÀÓ¬ Â√±˚˛±˚≈q¡ àÔ±ÀÚ ¤¬ı˛± Ê√Àijº ˜±øÈ¬ › ¬Û±˝√√±ÀÎ¬ˇ

¤À√¬ı˛ Œ√‡± ˚±˚˛º

(c) ŒÈ¬ø¬ı˛ÀÎ¬±Ù¬±˝◊√√È¬±ñ¤À√¬ı˛ Œ√À˝√√ ˜”˘, ¬Û±Ó¬± › fl¡±G¬ ’±ÀÂ√, ¤À√¬ı˛ Ù≈¬˘ ˝√√˚˛ Ú±º ¸˜Ó¬˘ ˜±øÈ¬ÀÓ¬

› ¬Û±˝√√±ÀÎ¬ˇ ¤À√¬ı˛ Œ√‡± ˚±˚˛º ŒÈ¬ø¬ı˛¸, ˜±¬ı˛ø¸ø˘˚˛±, E±˚˛±¬ÛÀÈ¬ø¬ı˛¸, ˘±˝◊√√Àfl¡±¬ÛøÎ¬˚˛±˜ õ∂ˆ‘¬øÓ¬ Î¬◊øæ√√ ¤˝◊√√

Œ|øÌ¬ı˛º ¤¬ı˛± Vastular Î¬◊øæ√√, ¤¬ı— ¤¬ı˛± ‰¬±¬ı˛±·±Â√·≈ø˘Àfl¡ Œ√À˝√√¬ı˛ øÂ√À^¬ı˛ ¸±˝√√±À˚… ∆Ó¬ø¬ı˛ fl¡À¬ı˛º ¤˝◊√√

Î¬◊øæ√√·≈ø˘ › Ù¬±Ú« Ê√±Ó¬œ˚˛ ¸¬ı˛˘ ·Í¬Ú ¸•Ûiß, ’¬Û≈©Ûfl¡, ¶§Àˆ¬±Ê√œ ¤¬ı— fl¡±G¬ ˙±‡± õ∂˙±‡± ø¬ıø˙©Ü

√̋√̊ º̨

(ii) ¸¬Û≈©Ûfl¡ Î¬◊øæ√√ (Phanerogams)ñŒ˚¸¬ı Î¬◊øæ√À√¬ı˛ Ù≈¬˘, Ù¬˘, ¬ıœÊ√ ·øÍ¬Ó¬ ˝√√˚˛ Ó¬±À√¬ı˛

¸¬Û≈©Ûfl¡ Î¬◊øæ√√ ¬ıÀ˘º ¤¬ı˛± õ∂Ò±Ú ≈√˝◊√√ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ˚Ô±,
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(a) øÊ√˜ÀÚ±¶Û±¬ı˛˜ ¬ı± ¬ı…øq¬ıœÊ√œ Î¬◊øæ√√ñŒ˚ Î¬◊øæ√À√¬ı˛ ¬ıœÊ√ ’Ú±¬ı‘Ó¬ Ô±Àfl¡, ¬Û±Ó¬±·≈ø˘ ¸“≈√‰¬±À˘±

˝√√˚˛ Ó¬±À√¬ı˛ øÊ√˜ÀÚ±¶Û±¬ı˛˜ ¬ıÀ˘º ¤À√¬ı˛ Œ√˝√√, ˜”˘, fl¡±G¬, ¬Û±Ó¬± › ¬ıœÀÊ√ ø¬ıˆ¬±øÊ√Ó¬ Ô±Àfl, fl¡±G¬ ˙q¡

› ˙±‡±ø¬ıø˙©Ü ˝√√˚˛ ¤¬ı˛± àÔÊ√˘, õ∂Ò±ÚÓ¬ ø‰¬¬ı˛˝√√ø¬ı˛» ˝√√˚˛º ¸±˝◊√√fl¡±¸, ¬Û±˝◊√√Ú, øÚÈ¬±˜ ¤¬ı— Œ˜ÀÎ¬ÚÀ˝√√˚˛±¬ı˛

Î¬◊øæ√√·≈ø˘ ¤˝◊√√ Œ|øÌ¬ı˛º ¬Û±˝√√±ÀÎ¬ˇ, Î¬◊“√‰≈¬ › ¸˜Ó¬˘ Ê√ø˜ÀÓ¬ ¤˝◊√√ ·±Â√·≈ø˘¬ Ê√Àijº

(b) ’…±ÚøÊ√›¶Û±¬ı˛˜ ¬ı± ·≈5¬ıœÊ√œ Î¬◊øæ√√ñ¬ıÓ«¬˜±ÀÚ ¸¬ıÀ‰¬À˚˛ ¸≈·øÍ¬Ó¬ › Î¬◊ißÓ¬ õ∂fl‘¡øÓ¬¬ı˛ ¸¬Û≈©Ûfl¡

Œ|øÌ¬ı˛ Î¬◊øæ√√ ˝√√˘ ·≈5¬ıœÊ√œ Î¬◊øæ√√º ¤˝◊√√ Œ|øÌ¬ı˛ ¸¬ı ·±ÀÂ√¬ı˛ Ù¬˘ ˝√√˚˛ ¤¬ı— Ù¬À˘¬ı˛ ˜ÀÒ… ¤fl¡ ¬ı± ¤fl¡±øÒfl¡

¬ıœÊ√ Ô±Àfl¡ ¤¬ı— ¬ı±˝◊√√À¬ı˛¬ı˛ ŒÔÀfl¡ ¤˝◊√√¸¬ı ¬ıœÊ√·≈ø˘ Œ√‡± ˚±˚˛ Ú±º ¤¬ı˛± õ∂±˚˛ ¸¬ı ¬Ûø¬ı˛À¬ıÀ˙˝◊√√ Ê√Àijº ¬Û‘øÔ¬ıœÀÓ¬

õ∂±˚˛ øÓ¬Ú ˘é¬ õ∂Ê√±øÓ¬¬ı˛ ·≈5¬ıœÊ√œ Î¬◊øæ√√ ¬Û±›˚˛± ˚±˚˛º ø¬ıø‰¬S ·≈{j, ¬ıœ¬ı˛≈», (Shrub) ¬ı‘é¬, ¬ÛS±|˚˛œ

¤˜Úøfl¡ Œ√flv¡±À¬ı˛±øÙ¬˘ø¬ı˝√√œÚ ¬Û¬ı˛Ê√œ¬ıœ ·±Â√·≈ø˘ ¤˝◊√√ Œ|øÌ¬ı˛º

¤˝◊√√¸¬ı ·±ÀÂ√¬ı˛ ¬ıœÀÊ√ Î¬◊¬ÛøàÔÓ¬ ¬ıœÊ√¬ÛÀS¬ı˛ ¸—‡…±¬ı˛ øˆ¬øM√√ÀÓ¬ ¤À√¬ı˛ ≈√øÈ¬ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˝√√˚˛º

˚Ô±,

(i) ¤fl¡¬ıœÊ√¬ÛSœ Î¬◊øæ√√ñ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ¬ıœÀÊ√ ˜±S ¤fl¡øÈ¬ fl¡À¬ı˛ ¬ıœÊ√¬ÛS Ô±Àfl¡º Ò±Ú, ·˜, ¬¬ı“√±˙,

fl¡˘±, Ú±¬ı˛Àfl¡˘, fl¡‰≈¬ õ∂ˆ‘¬øÓ¬ ¤˝◊√√ Œ|øÌ¬¬ı˛ ·±Â√º ¤À√¬ı˛ fl¡±G¬ ¸±Ò±¬ı˛ÌÓ¬ ˙±‡±˝√√œÚ ˝√√˚˛, fl¡±G¬·≈ø˘ ’ÀÚfl¡

¸˜˚˛ ¢∂ø&Ô˚≈q¡ ˝√√˚˛, ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±√·À˜¬ı˛ ¸˜˚˛ ¬ıœÊ√ fl¡‡Ú› ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ Î¬◊ÀÍ¬ ’±À¸ Ú±º ¤¬ı˛±

õ∂Ò±ÚÓ¬ ·≈{jÊ√±Ó¬œ˚˛ › ¤fl¡¬ı¯∏«Ê√œ¬ıœ ˝√√˚˛º Ó¬À¬ı ’ÀÚfl¡Àé¬ÀS ¬ıœ¬ı˛≈» fl¡±á¬˘ › ¬Û¬ı˛±|˚˛œ Œ|øÌ¬ı˛ › ˝√√˚˛º

(ii) ø¡Z ¬ıœÊ√¬ÛSœ Î¬◊øæ√√ñ¤ ◊̋√√ Ò¬ı̨ÀÚ¬ı̨ ·±ÀÂ√¬ı̨ ¬ıœÀÊ√ ≈√øÈ¬ fl¡À¬ı̨ ¬ıœÊ√¬ÛS Œ√‡± ˚±˚̨º Œ˚˜Ú, ’±˜, Ê√±˜,

¬ıÈ¬, Ê√¬ı±, Œ·±˘±¬Û, ˜È¬¬ı̨ õ∂ ‘̂¬øÓ¬º ¤À√¬ı̨ ˙±‡±-õ∂˙±‡± ≈̊q¡ õ∂Ò±Ú ”̆̃  Ô±Àfl¡, fl¡±G¬ ø¬ıd‘¬Ó¬ ˙±‡±-õ∂˙±‡± ≈̊q¡

› ¢∂ø&Ô ≈̊q¡ √̋√̊ º̨ ¤ ◊̋√√ ·±Â√·≈ø˘ ·≈{j, ¬ıœ¬ı̨≈», ¬¬ı‘é¬ õ∂ ‘̂¬øÓ¬ ¸¬ı Œ|øÌ¬ı̨ √̋√̊  ̨¤¬ı— ¤¬ı̨± ¤fl¡¬ı ∏̄«, ø¡Z¬ı ∏̄« › ¬ı ≈̋√√¬ı ∏̄«Ê√œ¬ıœ

√̋√̊ º̨ ’efl≈¡À¬ı̨±√·À˜¬ı̨ ¸˜˚̨ ¤À√¬ı̨ ¬ıœÊ√¬ÛS¸ √̋√ ¬ıœÊ√øÈ¬ ˜±øÈ¬¬ı̨ Î¬◊¬ÛÀ¬ı̨ Î¬◊ÀÍ¬ ’±À¸º

7.4.3 Î¬◊øæ√√À·±á¬œ ’Ú…±Ú… Œ|øÌø¬ıˆ¬±·

ø¬ıøˆ¬iß Î¬◊øæ√√ø¬ı:±Úœ øˆ¬iß øˆ¬iß ‘√ø©ÜÀfl¡±Ì ŒÔÀfl¡ Î¬◊øæ√√À·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Úº

‡±√…¢∂˝√√ÀÌ¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ øˆ¬øM√√ÀÓ¬ñ‡±√…¢∂˝√√ÀÌ¬ı˛ ¬ÛXøÓ¬¬ı˛ ¬Û±Ô«fl¡… ’Ú≈¸±À¬ı˛ øÚ•ßø˘ø‡Ó¬ Œ|øÌ·≈ø˘ÀÓ¬

Î¬◊øæ√√Àfl¡ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(1) ’ÀÈ¬±Ù¬±˝◊√√È¬¸ [¶§Àˆ¬±Ê√œ]ñ¤¬ı˛± øÚÀÊ√À√¬ı˛ ‡±√… ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ øÚÀÊ√¬ı˛± ∆Ó¬ø¬ı˛ fl¡À¬ı˛º

(2) ¤ø¬ÛÙ¬±˝◊√√È¬¸ [¬Û¬ı˛±|˚˛œ]ñ¤¬ı˛±› ¶§Àˆ¬±Ê√œ, øfl¡z≈¬ ’Ú… Œfl¡±ÀÚ± ˙q¡ ¬ı± Î¬◊“√‰≈¬ ·±ÀÂ√ ¤¬ı˛± Ê√Àijº

Œ˚˜Ú, øÎ¬¸øfl¡øÎ¬˚˛± ¬ı˛…±ÀÙv¬ø¸˚˛±Ú± ·±ÀÂ√¬ı˛ ¬Û±Ó¬± fl¡˘¸œ¬ı˛ ˜ÀÓ¬±, ˚±ÀÓ¬ ¬ı‘ø©Ü¬ı˛ Ê√˘ ÒÀ¬ı˛ ¬ı˛±À‡ ¤¬ı— fl¡±ÀG¬¬ı˛

Œ˚‡±Ú ŒÔÀfl¡ ¬Û±Ó¬± Œ¬ıÀ¬ı˛±˚˛, Œ¸‡±Ú ŒÔÀfl¡ ˜”˘ › Œ¬ıÀ¬ı˛±˚˛º

(3) Œ˝√√ÀÈ¬À¬ı˛±Ù¬±˝◊√√È¬ [¬Û¬ı˛Àˆ¬±Ê√œ]ñ¤À√¬ı˛ Œ√À˝√√ Œflv¡±À¬ı˛±øÙ¬˘, Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ ¬ı± Ú±› Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º

¤¬ı˛± ’ÀÚfl¡ Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º Œ˚˜Úñ
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(a) ¬Û…±¬ı˛±¸±˝◊√√È¬¸ [¬Û¬ı˛Ê√œ¬ıœ]ñ¤¬ı˛± ’Ú… Ê√œø¬ıÓ¬ ·±Â√ ŒÔÀfl¡ øÚÀÊ√À√¬ı˛ ‡±√… ¸—¢∂˝√√ fl¡À¬ı˛º

(b) ¸…±¬ÛÀ¬ı˛±Ù¬±˝◊√√È¬¸ [˜‘Ó¬Ê√œ¬ıœ]ñ˜‘Ó¬ ·±Â√¬Û±˘± ¬ı± ’±^« ’=À˘ Î¬◊»¬Ûiß Ú±Ú± Ò¬ı˛ÀÚ¬ı˛ Â√S±fl¡,

¬ı…±fl¡øÈ¬ø¬ı˛˚˛± õ∂ˆ‘¬øÓ¬ ¤˝◊√√ Œ|øÌ¬ı˛º

(c) fl¡±øÚ«Àˆ¬±¬ı˛±¸ [˜±—¸±˙œ Î¬◊øæ√√]ñ¤¬ı˛± õ∂±˚˛ ¸•Û”Ì« ¬ı˛”À¬Û ˜”˘ø¬ı˝√√œÚ ¬ı± ≈√¬ı«˘¬ ˜”˘ ˚≈q¡º ˚ø√›

¤À√¬ı˛ ¸¬ı≈Ê√ ¬Û±Ó¬± ’±ÀÂ√, Ó¬¬ı≈ ¤¬ı˛± ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º ¤¬ı˛± øÚÊ√ Ù¬“√±À√¬ı˛ ¸±˝√√±À˚… ¬ÛÓ¬e· ÒÀ¬ı˛ ‡±˚˛º

Œ˚˜Úñfl¡˘¸¬ÛSœ, ¸”˚«ø˙ø˙¬ı˛, Á¡“√±øÁ¡ ˝◊√√Ó¬…±ø√º

(d) ø¸˜¬ı±˚˛KI◊¸ [’ÀÚ…±Ú…Ê√œ¬ıœ]ñ≈√øÈ¬ øˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Ê√œ¬ı ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±øißÀÒ… › ¸±˝√√±À˚… ˚‡Ú

Œ¬ı“√À‰¬ Ô±Àfl¡ Ó¬±À√¬ı˛ ¬ıÀ˘ ø¸˜¬ı±˚˛KI◊¸º Œ˚˜Úñ˘±˝◊√√Àfl¡Ú, ˜È¬¬ı˛˙“≈√øÈ¬ ˝◊√√Ó¬…±ø√º

7.4.4 Î¬◊øæ√√À·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±À·¬ı˛ Œé¬ÀS ·≈¬ı˛≈Q¬Û”Ì« ø√fl¡¸˜”˝√√

Î¬◊øæ√√ø¬ı:±Úœ¬ı˛± ø¬ıøˆ¬iß ‘√ø©ÜÀfl¡±Ì ŒÔÀfl¡ ·±ÀÂ√¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡¬ı˛±¬ı˛ Œé¬ÀS øÚ•ßø˘ø‡Ó¬ ø¬ı¯∏˚˛·≈ø˘

ø¬ıÀ¬ı‰¬Ú± fl¡À¬ı˛ Ô±Àfl¡Úº ˚Ô±ñ

(i) ¬ıø˝√√¬ı˛±fl‘¡øÓ¬ñ·±ÀÂ√¬ı˛ ¬ı±ø˝√√…fl¡ ’±fl‘¡øÓ¬ ¬ı± ·Í¬ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ Ó¬±À√¬ı˛ ˆ¬±· fl¡¬ı˛± ˝√√˚˛º ˚Ô±, Ó‘¬Ì,

’¬ı˛Ì… õ∂ˆ‘¬øÓ¬º

(ii) ¬ı±d≈¬Àé¬S ¬ı± ’±¬ı±¸ñ’±¬ı±À¸¬ı˛ (habitat) õ∂ˆ‘¬øÓ¬ ’Ú≈¸±À¬ı˛ ø¬ıøˆ¬iß Î¬◊øæ√√À·±á¬œÀÓ¬ ˆ¬±· fl¡¬ı˛±

˝√√˚˛º ˚Ô±, Ê√˘Ê√, àÔ˘Ê√, ˙≈©® ’=À˘¬ı˛ Î¬◊øæ√√À·±á¬œ ˝◊√√Ó¬…±ø√º

(iii) õ∂Ê√±øÓ¬·Ó¬ õ∂±Ò±Ú… › ¸—‡…±ñŒ˚˜Ú ›fl¡ ’¬ı˛Ì…, ¬Û±˝◊√√ÀÚ¬ı˛ ¬ıÚ ˝◊√√Ó¬…±ø√º

¤Ù¬. ˝◊√√. øflv¡À˜KI◊ (F. E. Clement 1916) Î¬◊øæ√À√¬ı˛ √flË¡˜¬Û˚«±˚˛, õ∂Ê√±øÓ¬, õ∂±Ò±Ú…, øàÔ¬ı˛Ó¬±, õ∂ˆ‘¬øÓ¬

ø¬ı¯∏À˚˛¬ı˛ øˆ¬øM√√ÀÓ¬ fl¡À˚˛fl¡øÈ¬ Œ|øÌø¬ıÚ…±¸·Ó¬ Î¬◊øæ√√ ¤fl¡Àfl¡¬ı˛ Î¬◊À~‡ fl¡À¬ı˛Úº ˚Ô±ñ

1. Ù¬¬ı˛À˜˙Ú (Formation)ñ¤øÈ¬ ˝√√˘ ¤fl¡øÈ¬ ’=À˘¬ı˛ ¸¬ıÀ‰¬À˚˛ ¬ıÀÎ¬ˇ± Î¬◊øæ√√ ¤flfl¡ ˚± õ∂Ò±ÚÓ¬

Î¬◊øæ√À√¬ı˛ õ∂fl¡±¬ı˛ ’Ú≈˚±˚˛œ øÚÒ«±ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı— Ê√˘¬ı±˚˛≈ › ¸±˜ø¢∂fl¡ˆ¬±À¬ı ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¡Z±¬ı˛± Î¬◊øæ√√ Ù¬¬ı˛À˜˙Ú

øÚ˚˛øLaÓ¬ ˝√√˚˛º √±Ú¸±¬ı˛≈ (Dansereau, 1958) øÚ•ßø˘ø‡Ó¬ 10 Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√ Ù¬¬ı˛À˜˙ÀÚ¬ı˛ fl¡Ô± ¬ıÀ˘ÀÂ√Ú

˚Ô±ñ

(a) ’¬ı˛Ì… (Forest)ñõ∂Ò±ÚÓ¬ ¬ı‘é¬ ø√À˚˛ ·øÍ¬Ó¬º Œ˚˜Ú, √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛Ì…º

(b) ¬ıÚˆ”¬ø˜ (Woodland)ñ¬ı‘é¬·≈ø˘ ø¬ıøé¬5 ¤¬ı— ’¬ı˛ÀÌ…¬ı˛ Œ‰¬À˚˛ ¬ı‘Àé¬¬ı˛ Î¬◊2‰¬Ó¬± Œ¬ıø˙ ˝√√˚˛º

(c) ¸±ˆ¬±Ú± (Savannah)ñ¬ı‘é¬·≈ø˘ fl¡˜ Î¬◊“√‰≈¬ [10 ø˜. ¤¬ı˛ fl¡˜] ‰¬…±õI◊± ˜±Ô±˚≈q¡, ŒÁ¡±¬Û ¤¬ı—

Ó‘¬Ì ø√À˚˛ ’±¬ı‘Ó¬º

(d) ŒÁ¡±¬ÛÊ√e·˘ (Serub)ñ‚Ú ŒÁ¡±¬Û Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√ ¤fl¡ÀS Ê√e·À˘¬ı˛ ˜ÀÓ¬± Ô±Àfl¡º ˜±ÀÁ¡ ˜±ÀÁ¡

Î¬◊øæ√√˝√√œÚ ’=˘ ¤¬ı— ¬ıœ¬ı˛≈»À|Ìœ¬ı˛ Î¬◊øæ√√ Ô±Àfl¡º
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(e) Œõ∂˝◊√√ø¬ı˛ (Prairie)ñ‚Ú fl¡±À¬Û«ÀÈ¬¬ı˛ ˜ÀÓ¬± ‚±¸ ’ø¬ıø26√ißˆ¬±À¬ı Ô±Àfl¡º ˜±ÀÁ¡ ˜±ÀÁ¡ øfl¡Â≈√

ŒÁ¡±¬ÛÊ√±Ó¬œ˚˛ ·±Â√ Œ√‡± ˚±˚˛º

(f) Ó‘¬Ìˆ”¬ø˜ (Meadow)ñ¬ıœ¬ı˛≈» Ê√±Ó¬œ˚˛ Ó‘¬ÌÀ·±Sœ˚˛ Î¬◊øæ√√ ’ø¬ıø26√ißˆ¬±À¬ı Ô±Àfl¡, fl¡±á¬˘ Î¬◊øæ√√

Ô±Àfl¡ Ú±º

(g) ŒàÈ√√¬Û (Steppe)ñ·≈26√±fl‘¡øÓ¬ ‚±¸ ¤¬ı— ˜±ÀÁ¡ ˜±ÀÁ¡ ŒÁ¡±¬Û ¸˝√√ Î¬◊ij≈q¡ Ù¬¬ı˛À˜˙Úº

(h) ˜¬ı˛≈ Î¬◊øæ√√ñàÔ±˚˛œ Î¬◊øæ√√ ‡≈¬ı˝◊√√ fl¡˜, fl¡“√±È¬±Ê√±Ó¬œ˚˛ ŒÁ¡±¬Û › ¸À¬ı«±2‰¬ ·±Â√º

(i) Ó≈¬f±ñø¬ıøé¬5 ¶§Àä±2‰¬ Î¬◊øæ√√, é≈¬^ ŒÁ¡±¬Û, ˜¸ ¤˝◊√√ Ù¬¬ı˛À˜˙ÀÚ¬ı˛ õ∂Ò±Ú ·±Â√º

(j) ˆ”¬¬Û‘á¬À√À˙¬ı˛ Î¬◊øæ√√ (Crust)ñø˙˘± ¬ı± ˜±øÈ¬¬ı˛ ¬Û‘Àá¬ ’…±˘ø·, Ù¬±—ø·, ˘±˝◊√√Àfl¡Ú õ∂ˆ‘¬øÓ¬ Î¬◊øæ√√º

2. ’…±ø¸ø¸À˚˛˙Úñõ∂øÓ¬øÈ¬ ‰¬¬ı˛˜ Ù¬¬ı˛À˜˙Ú ≈√˝◊√√ ¬ı± Ó¬ÀÓ¬±øÒfl¡ é≈¬^Ó¬¬ı˛ ¤fl¡fl¡ øÚÀ˚˛ ·øÍ¬Ó¬º ¤˝◊√√ é≈¬^Ó¬¬ı˛

¤fl¡fl¡·≈ø˘Àfl¡ ’…±À¸ø¸À˚˛˙Ú ¬ıÀ˘º

3. Ù¬…±ø¸À˚˛˙Ú (Feciation)ñ¤fl¡øÈ¬ ’…±À¸±ø¸˚˛˙Ú ’±¬ı±¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊øæ√√ Î¬◊¬Û¬ı˛ ¤fl¡Àfl¡¬ı˛ ¡Z±¬ı˛±

·øÍ¬Ó¬, ˚±À√¬ı˛ Ù¬…±ø¸À˚˛˙Ú ¬ıÀ˘º

4. fl¡ÚÀ¸±ø¸À˚˛˙Ú (Consociation)ñ˚‡Ú Œfl¡±Ú› ‰¬¬ı˛˜ Î¬◊øæ√√À·±á¬œÀÓ¬ ¤fl¡øÈ¬˜±S õ∂Ò±Ú õ∂Ê√±øÓ¬

Ô±Àfl¡ Ó¬±Àfl¡ fl¡ÚÀ¸±ø¸À ˛̊̇ Ú ¬ıÀ˘º ¤øÈ¬ √̋√̆  Î¬◊øæ√√À·±á¬œ¬ı˛ é≈¬^Ó¬¬ı˛ ¤fl¡fl¡º Œ˚˜Ú ›fl¡-ø¬ı‰¬ ’…±À¸±ø¸À ˛̊̇ ÀÚ¬ı˛

›fl¡ fl¡ÚÀ¸±ø¸À˚˛˙Úº

5. Œ¸±¸±˝◊√√øÈ¬ (Society)ñàÔ±Úœ˚˛ ¬ı±d≈¬Ó¬±øLafl¡ ¬Û±Ô«Àfl¡…¬ı˛ øˆ¬øM√√ÀÓ¬ fl¡ÚÀ¸±ø¸À˚˛˙ÚÀfl¡ ’±¬ı±¬ı˛ Î¬◊¬Û

¤fl¡Àfl¡ ˆ¬±· fl¡¬ı˛± ˝√√˚˛  , ˚±À√¬ı˛ Œ¸±¸±˝◊√√øÈ¬ ¬ıÀ˘º

6. flv¡…±Ú (Clan)ñ¤fl¡øÈ¬ Œ¸±¸±˝◊√√øÈ¬ÀÓ¬ ≈√˝◊√√ ¬ı± Ó¬ÀÓ¬±øÒfl¡ é≈¬^Ó¬˜ Î¬◊øæ√√ ¤fl¡fl¡ ˘é¬ fl¡¬ı˛± ˚±˚˛,

˚±À√¬ı˛ flv¡…±Ú ¬ıÀ˘º ¤øÈ¬ ˝√√˘ ¤fl¡øÈ¬˜±S õ∂Ê√±øÓ¬ø¬ıø˙©Ü àÔ±Úœ˚˛ Î¬◊øæ√√ Œ·±á¬œº

7.4.5 Ê√œ¬ıÀÚ¬ı˛ ’±fl¡±¬ı˛-¤¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√À√¬ı˛ Œ|øÌø¬ıˆ¬±Ê√Ú

ø¸. ¬ı˛±Î¬◊Úøfl¡˚˛±¬ı˛ Ê√œ¬ıÀÚ¬ı˛ ’±fl¡±À¬ı˛¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√À√¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡À¬ı˛ÀÂ√Ú, ˚± ·±ÀÂ√¬ı˛ Ê√œ¬ıÚ

› Ê√˘¬ı±˚˛≈·Ó¬ Î¬◊¬Û±√±ÀÚ¬ı˛ ¸•ÛÀfl«¡¬ı˛ Ù¬˘º ¤¬ı˛ ¬Û“√±‰¬øÈ¬ ˆ¬±· ˝√√˘ñ

(i) Ù¬±ÀÚÀ¬ı˛±Ù¬±˝◊√√È¬¸ñ¤˝◊√√ õ∂Ê√±øÓ¬ ¬ı˘ÀÓ¬ ˘•§± fl¡±á¬˘ ·±Â√Àfl¡ [¬ÛÌ«À˜±‰¬œ › ø‰¬¬ı˛˝√√ø¬ı˛»] › ˘•§±

ŒÁ¡±¬ÛÀfl¡ Œ¬ı±Á¡±˚˛º ¤˝◊√√ ·±Â√·≈ø˘¬ı˛ fl≈¡“√øÎ¬ˇ·≈ø˘ ˜±øÈ¬ ŒÔÀfl¡ 2.5—30 ø˜ . Î¬◊2‰¬Ó¬±ø¬ıø˙©Ü ˝√√˚˛º

(ii) fl¡±˜±˝◊√√Ù¬±˝◊√√È¬¸ñÓ‘¬ÌÊ√±Ó¬œ˚˛ ŒÁ¡±¬Û [ø‰¬¬ı˛˝√√ø¬ı˛»] ˚±À√¬ı˛ fl≈¡“√øÎ¬ˇ ˜±øÈ¬ ŒÔÀfl¡ 2.5 ø˜. Î¬◊2‰¬Ó¬±˚˛ Ô±Àfl¡º

(iii) Œ˝√√ø˜ø√flË¡¬ÛÀÈ¬±Ù¬±˝◊√√øÈ¬¸ñ˚±À√¬ı˛ fl≈¡“√øÎ¬ˇ·≈ø˘ ˜±øÈ¬¬ı˛ ¬Û‘Àá¬ ’¬ıàÔ±Ú fl¡À¬ı˛º fl≈¡“√øÎ¬ˇ ˝√√˚˛ ¬Û±Ó¬± ø√À˚˛

Ï¬±fl¡± Ô±Àfl¡ ’Ô¬ı± ¤¬ı˛± ˜±øÈ¬¬ı˛ ˜ÀÒ… Ô±Àfl¡ ¤¬ı— õ∂øÓ¬fl”¡˘ ’±¬ı˝√√±›˚˛± ŒÔÀfl¡ ¬ı“√±‰¬±˚˛º

(iv) ø√flË¡¬ÛÀÈ¬±Ù¬±˝◊√√È¬¸ñ¤·≈ø˘ ˝√√˘ ¤˜Ú ·±Â√ ˚±À√¬ı˛ fl≈¡“√øÎ¬ˇ·≈ø˘ ˝√√˚˛ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ ˘≈Àfl¡±ÀÚ± Ô±Àfl¡
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’Ô¬ı± Ê√À˘¬ı˛ ÚœÀ‰¬ Ô±Àfl¡ ¤¬ı— ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ± ŒÔÀfl¡ ¸•Û”Ì«ˆ¬±À¬ı ¬ı˛é¬± fl¡À¬ı˛º àÔ˘Ê√ › Ê√˘Ê√

ø√flË¡¬ÛÀÈ¬±Ù¬±˝◊√√È¬·≈ø˘Àfl¡ ˚Ô±√flË¡À˜ øÊ√›Ù¬±˝◊√√È¬¸ › ˝√√±˝◊√√ÀE±Ù¬±˝◊√√È¬¸ ¬ıÀ˘º

(v) ŒÔÀ¬ı˛±Ù¬±˝◊√√È¬¸ñ¤˝◊√√ ·±Â·≈ø˘¬ı˛ Ê√œ¬ıÚ ¬ıÂ√À¬ı˛¬ı˛ ˜±S ¤fl¡øÈ¬ Ÿ¬Ó≈¬ ¬Û˚«z¬ ¬ı“√±À‰¬º ¤À√¬ı˛ ë’…±Ú≈˚˛±˘

õ≠…±KI◊ ¬ıÀ˘º ’Ô«±» ¤À√¬ı˛ Ê√œ¬ıÚ‰¬√flË¡ ¬ıœÊ√ ŒÔÀfl¡ ¬ıœÊ√ ¬Û˚«z¬ ¤fl¡øÈ¬ ¬ıÂ√À¬ı˛¬ı˛ ˜ÀÒ… Œ˙¯∏ ˝√√˚˛º

’±¬ı˛. ¤˝◊√√‰¬. ˝≈√√˝◊√√È¬ÀÈ¬fl¡±¬ı˛ (1975) Î¬◊øæ√√ ¸•√x√±˚˛Àfl¡ Ê√œ¬ıÀÚ¬ı˛ ’±fl¡±À¬ı˛¬ı˛ øˆ¬øM√√ÀÓ¬ Â√˚˛øÈ¬ Œ|øÌÀÓ¬

ˆ¬±· fl¡À¬ı˛ÀÂ√Úº ˚Ô±ñ

(i) ·±Â√ (Tree)— 3 ø˜È¬±À¬ı˛¬ı˛ Œ¬ıø˙ Î¬◊“√‰≈¬º

(ii) ŒÁ¡±¬Ûñ3 ø˜È¬±À¬ı˛¬ı˛ fl¡˜ Î¬◊“√‰≈¬º

(iii) ˘Ó¬±ñ

(iv) ¤ø¬ÛÙ¬±˝◊√√È¬ ·±ÀÂ√¬ı˛ ¬ÛÀ¬ı˛ ÊÀijº

(v) Ó‘¬ÌÊ√±Ó¬œ˚˛ ·±Â√ ñ Œfl¡±ÀÚ± fl¡øÍ¬Ú fl¡±G¬ø¬ı˝√√œÚ, ˜±øÈ¬¬ı˛ ¸±ÀÔ ¸—øù≠©Üº

(vi) Ô±À˘±Ù¬±˝◊√√È¬¸ñ˘±˝◊√√Àfl¡Ú, ˜¸ ˘±˝◊√√ˆ¬›˚˛±¬ı˛È¬¸º

7.4.6 ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√ › ¸•√x√±˚˛ ¬ı± Œ·±á¬œ

¤fl¡øÈ¬ øÚø«√©Ü ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ (habitat) ¤fl¡ÀS ¬ı¸¬ı±¸fl¡±¬ı˛œ Î¬◊øæ√À√¬ı˛ ø¬ıˆ¬±·Àfl¡ ëÎ¬◊øæ√√ Œ·±á¬œí

¬ı± Plant Community ¬ıÀ˘, ˚±¬ı˛ ˜±Ò…À˜ Œfl¡¬ı˘˜±S Î¬◊øæ√À√¬ı˛ ¸—¢∂˝√√Àfl¡ Œ¬ı±Á¡±˚˛ Ú±, ¤À√¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡

¸•Ûfl«¡Àfl¡› Œ¬ı±Á¡±˚˛º

¤fl¡øÈ¬ àÔ±Úœ˚˛ ’=À˘ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ·±Â√·≈ø˘¬ı˛ ¤fl¡øÈ¬ ø¬ıˆ¬±Ê√Ú Œ˚·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ø√flË¡˚˛± fl¡À¬ı˛,

Ó¬±À√¬ı˛ ¬ıÀ˘ ë˝◊√√Àfl¡±˘øÊ√fl¡±˘ fl¡ø˜Î¬◊øÚøÈ¬í [ø¬ı. øÎ¬. ¬ıÈ¬øfl¡Ú › ˝◊√√. ¤. Œfl¡˘±¬ı˛ 1982]º ¤fl¡øÈ¬ ¶§±ˆ¬±ø¬ıfl¡

’±¬ı±À¸¬ı˛ Î¬◊øæ√√ ¸•√x√±À˚˛¬ı˛ øÓ¬ÚøÈ¬ õ∂±Ôø˜fl¡ ∆¬ıø˙©Ü… ˝√√˘ñ

(i) ¤fl¡øÈ¬ ¸•√x√±˚˛ ≈√˝◊√√ ¬ı± Ó¬±¬ı˛ Œ¬ıø˙ õ∂Ê√±øÓ¬¬ı˛ ·±Â√ øÚÀ˚˛ ·øÍ¬Ó¬ ˝√√À¬ıº

(ii) ¤fl¡øÈ¬ Î¬◊øæ√√ ¸•√x√±À˚˛ ¬ı¸¬ı±¸fl¡±¬ı˛œ ¤˝◊√√ õ∂Ê√±øÓ¬·≈ø˘¬ı˛ ˜ÀÒ… ¬ı±d≈¬ ¬Ûø¬ı˛À¬ıÀ˙ ¸•§&Òœ˚˛ ¸•Ûfl«¡

’±ÀÂ√ ¤¬ı— ¤fl¡˝◊√√ ’±¬ı±À¸ (habitat) ¬ı¸¬ı±¸› ¬ı‘øX Œ¬ÛÀÓ¬ ¬Û±À¬ı˛º

(iii) ¤fl¡øÈ¬ Î¬◊øæ√√ ¸•√x√±˚˛ ˝√√˘ ˆ¬±À˘±ˆ¬±À¬ı ¸—·øÍ¬Ó¬º ’Ô«±» ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ˜ÀÒ… øÚ¬ı˛z¬¬ı˛

‚±Ó¬õ∂øÓ¬‚±ÀÓ¬¬ı˛ ˜±Ò…À˜ ¤¬ı— ¸˜À˚˛¬ı˛ øˆ¬øM√√ÀÓ¬ ø¬ıøˆ¬iß Î¬◊øæ√√ õ∂Ê√±øÓ¬ ¤¬ı— Œˆ¬ÃÓ¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡

ø√flË¡˚˛±õ∂øÓ¬ø√flË¡˚˛±¬ı˛ Ù¬À˘ Î¬◊øæ√√ ¸•√x√±˚˛øÈ¬¬ı˛ ¤fl¡øÈ¬ øÚø«©Ü ·Í¬ÀÚ¬ı˛ ¸‘ø©Ü ˝√√˚˛º

ø¬ıøˆ¬iß Î¬◊øæ√√ ¸•√x√±À˚˛¬ı˛ Œ·±á¬œ·≈ø˘Àfl¡ ¤fl¡ÀS Vegetation ¬ıÀ˘º ’Ú…ˆ¬±À¬ı Œ·À˘ ¸˜d¬ ·±Â√¬Û±˘±

Œ˚·≈ø˘ ¤fl¡¸±ÀÔ ¤fl¡ Ê√±˚˛·±˚˛ Ê√Àij ¤¬ı— ˚±¬ı˛ ∆¬ıø˙©Ü… Œfl¡¬ı˘˜±S ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ·±ÀÂ√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛

fl¡À¬ı˛ Ú± ¬ı¬ı˛— ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ’±À¬Ûøé¬fl¡ ’±Ú≈¬Û±øÓ¬fl¡ ¸—‡…±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ Ó¬±À√¬ı˛ Vegetation
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¬ıÀ˘º Î¬◊√±˝√¬ı˛Ì ø˝√√¸±À¬ı ¬ı˘± ˚±˚˛ ≈√øÈ¬ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ ¤fl¡˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ·±Â√¬Û±˘± Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ’±¬ı±¬ı˛

≈√øÈ¬ ¤fl¡˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ ‚±¸ › ˙±˘ ·±Â√ Ô±fl¡À˘ õ∂Ô˜ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ ‚±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì

Œ¬ıø˙ › ˙±˘ ·±Â√ fl¡˜ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛, ’±¬ı±¬ı˛ ’Ú…øÈ¬ÀÓ¬ ø¬ıøé¬5ˆ¬±À¬ı ‚±À¸¬ı˛ ’¬ıàÔ±Ú › ‚Ú ˙±˘

·±ÀÂ√¬ı˛ ¬ıÚ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ¤Àé¬ÀS ¬õ∂Ô˜ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸¬ı˛ vegetation ¬ı˘ÀÓ¬ ‚±¸Àfl¡ ¤¬ı— ø¡ZÓ¬œ˚˛

¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸¬ı˛ Î¬◊øæ√√ ¬ı˘ÀÓ¬ ˙±˘ ·±Â√Àfl¡ Œ¬ı±Á¡±˚˛º

7.4.7 Î¬◊øæ√√ Œ·±á¬œ·≈ø˘¬ı˛ Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸

¤fl¡øÈ¬ ’±¬ı±À¸ ø¬ıøˆ¬iß Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ Ê√ij ˝√√˚˛º Î¬◊øæ√√À·±á¬œ¬ı˛ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ¬ı‘øX ˝√√˚˛ ’øˆ¬À˚±Ê√Ú,

õ∂øÓ¬À˚±ø·Ó¬± ¤¬ı— õ∂±fl‘¡øÓ¬fl¡ ¬ı±Â√±˝◊√√À˚˛¬ı˛ ˜ÀÓ¬± õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ ˜±Ò…À˜º ¤¬ı˛ Ù¬À˘ ·±ÀÂ√¬ı˛ ˜±øÈ¬¬ı˛ ¬Û‘á¬À√˙

ŒÔÀfl¡ ·±ÀÂ√¬ı˛ ‰¬“√±À√±˚˛±¬ı˛ ˙œ¯∏«À√˙ ¬Û˚«z¬ ø¬ıøˆ¬iß Î¬◊~•§ d¬À¬ı˛¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¤˝◊√√ d¬¬ı˛ø¬ıÚ…±À¸¬ı˛ ¸‘ø©Ü ˝√√˚˛

Î¬◊øæ√√À·±á¬œ¬ı˛ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ·±ÀÂ√¬ı˛ ˜ÀÒ… ¸”˚«±À˘±fl¡ ¸—¢∂À˝√√¬ı˛ õ∂øÓ¬À˚±ø·Ó¬±¬ı˛ Ù¬À˘º

Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¬ÛÌ«À˜±‰¬œ ’¬ı˛ÀÌ… Î¬◊øæ√√À·±á¬œ¬ı˛ ‰¬±¬ı˛øÈ¬ Î¬◊~•§ d¬¬ı˛ Ô±Àfl¡º ˚Ô±ñ

(i) õ∂Ò±Ú d¬¬ı˛ ñ ¸≈√œ‚« fl¡±á¬˘ ·±Â√º

(ii) ø¡ZÓ¬œ˚˛ d¬¬ı˛ ñ ŒÁ¡±¬Û ø¬ıø˙©Ü ·±Â√º

(iii) Ó‘¬Ó¬œ˚˛ d¬¬ı˛ ñ Ó‘¬ÌÊ√±Ó¬œ˚˛ › ›¯∏øÒ ·±Â√º

(iv) ‰¬Ó≈¬Ô« d¬¬ı˛ ñ ˜¸Ê√±Ó¬œ˚˛ ·±Â√º

7.4.8 Œ·±á¬œ Î¬◊iß˚˛Ú

¤fl¡øÈ¬ ˝√√…±ø¬ıÀÈ¬ÀÈ¬ ø¬ıÀ˙¯∏ ¤fl¡øÈ¬ Î¬◊øæ√√ ¸•√x√±À˚˛¬ı˛ ¡Z±¬ı˛± ’Ú… ¤fl¡øÈ¬ Î¬◊øæ√√ ¸•√x√±À˚˛¬ı˛ àÔ±Ú

¬Ûø¬ı˛¬ıÓ«¬ÚÀfl¡ ¬ıÀ˘ ¬Û˚«±˚˛√flË¡ø˜fl¡ Î¬◊M√√¬ı˛±øÒfl¡±¬ı˛ ¬ı± successionº ¸˜˚˛ ¬ı± fl¡±À˘¬ı˛ øˆ¬øM√√ÀÓ¬ ¸˜d¬ ¬ı±d≈¬Ó¬ÀLa

Î¬◊øæ√√À·±á¬œ¬ı˛ ¬Û˚«±˚˛øˆ¬øM√√fl¡ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ õ∂ø√flË¡˚˛±Àfl¡ succession ¬ıÀ˘º ¤fl¡øÈ¬ ë˝◊√√Àfl¡±˘øÊ√fl¡±˘ ¸±fl¡À¸˙Úí

¬ı˘ÀÓ¬ ¬ı±d≈¬Ó¬ÀLa ¬ı±d≈¬¬Ûø¬ı˛À¬ı˙·Ó¬ Œ·±á¬œ¬ı˛ ¬Û˚«±˚˛√flË¡ø˜fl¡ Î¬◊iß˚˛ÀÚ¬ı˛ õ∂ø√flË¡˚˛±Àfl¡ Œ¬ı±Á¡±˚˛º Î¬◊øæ√√À·±á¬œ¬ı˛

Î¬◊iß˚˛ÀÚ¬ı˛ ¤˝◊√√ ¬Û˚«±˚˛·≈ø˘Àfl¡ SERE ¬ıÀ˘º

¤Ù¬. ˝◊√√. øflv¡À˜KI◊¸ (1916) ¤fl¡øÈ¬ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸¬ı˛ øÚø«√©Ü ¬Ûø¬ı˛À¬ıÀ˙ Î¬◊øæ√√À·±á¬œ¬ı˛ Î¬◊M√√¬ı˛±øÒfl¡±¬ı˛

øˆ¬øM√√fl¡ ¬ı± successional Î¬◊iß˚˛ÀÚ¬ı˛ ¬Û“√±‰¬øÈ¬ ¬Û˚«±À˚˛¬ı˛ fl¡Ô± ¬ıÀ˘ÀÂ√Úº ˚Ô±ñ

(a) Nudation [’Ú±¬ı¬ı˛Ì] ¬Û˚«±˚˛  .ñ Î¬◊øæ√√˝√√œÚ Î¬◊ij≈q¡ ’Ú±¬ı‘Ó¬ ’=˘,

(b) Migration [àÔ±Ú±z¬¬ı˛] ¤¬ı˛ ¬Û˚«±˚˛  .ñÎ¬◊ij≈q¡ ’=À˘ ¬ıœÀÊ√¬ı˛ ’±·˜Ú,
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(c) Ecesis [¸—àÔ±¬ÛÚ] ¤¬ı˛ ¬Û˚«±˚˛  .ñ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±√·˜ › Î¬◊øæ√À√¬ı˛ ¬ı‘øX,

(d) Reaction [õ∂øÓ¬ø√flË¡˚˛±] ¤¬ı˛ ¬Û˚«±˚˛  .ñ¤fl¡ø√Àfl¡ ·±Â√·≈ø˘¬ı˛ ˜ÀÒ… õ∂øÓ¬À˚±ø·Ó¬±, ’Ú…ø√Àfl¡

Œˆ¬ÃÓ¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸±ÀÔ ·±ÀÂ√¬ı˛ ø˜ÔøàflË¬˚˛±º

(e) Stabilisation [‘√Ï¬ˇœfl¡¬ı˛Ì] ¤¬ı˛ ¬Û˚«±˚˛  .ñàÔ±Úœ˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Î¬◊øæ√√ õ∂Ê√±øÓ¬·≈ø˘¬ı˛ ¸—‡…±¬ı˛

˜ÀÒ… ˆ¬±¬ı˛¸±˜… ˝√√˚˛º

7.4.9 õ∂±Ìœ¬ı˛±ÀÊ…√¬ı˛ Œ|øÌø¬ıˆ¬±·

¬Û‘øÔ¬ıœ¬ı˛ ’Ú…Ó¬˜ õ∂±Ìœ·≈ø˘ ¸•ÛÀfl«¡ ÚœÀ‰¬ ¤fl¡øÈ¬ Ò±¬ı˛Ì± Œ√›˚˛± ˝√√˘ñ

Œõ∂±ÀÈ¬±ÀÊ√±˚˛±  . ’øÓ¬ é≈¬^ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ¤fl¡Àfl¡±¯∏œ õ∂±Ìœ ˝√√˘ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±º ø˜ø©Ü › ŒÚ±Ú± Î¬◊ˆ¬˚˛

Ê√À˘˝◊√√ ¤¬ı˛± ¬ı±¸ fl¡À¬ı˛º ¬ıÓ«¬˜±ÀÚ ¤À√¬ı˛ Ê√œø¬ıÓ¬ õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± õ∂±˚˛ 50,000 ¤¬ı˛ Œ¬ıø˙º ¬ı˝≈√√Àfl¡±¯∏œ

õ∂±Ìœ ø˝√√¸±À¬ı ’±ÀÂ√ ¬Û…±¬ı˛±ÀÊ√±˚˛± ¤¬ı— ¤KI◊±À¬ı˛±ÀÊ√±˚˛±º

Œfl¡±-¤À˘ÚÀÈ¬¬ı˛±È¬±  . ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ õ∂±Ìœ¬ı˛ ¬Û±fl¡àÔ˘œ ŒÚ˝◊√√º ¤¬ı˛± ˝√√˘ Ê√˘Ê√ õ∂±Ìœº ŒÊ√ø˘øÙ¬¸, Œ˜Î≈¬¸±,

õ∂¬ı±˘ õ∂ˆ‘¬øÓ¬ ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœº ¤À√¬ı˛ ¬õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± õ∂±˚˛ 9,600º

õ≠±øÈ¬À˝√√˘ø˜øÔ¸  . ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ fl¡œÈ¬ › fl‘¡ø˜ ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœº ¤¬ı˛± ø˜ø©Ü Ê√À˘ ¬ı±¸ fl¡À¬ı˛º

¤À√¬ı˛ õ∂Ê√±øÓ¬ ¸—‡…± 15,000º

’±ÀÚø˘Î¬±  . ¤¬ı˛±› ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ fl¡œÈ¬ › fl‘¡ø˜, Ó¬À¬ı ¤À√¬ı˛ ¬ı˛q¡ ˘±˘ ¤¬ı— ˙¬ı˛œÀ¬ı˛ ’±ÀÂ√ ’¸—‡…

ø¬ı˛—-¤¬ı˛ ˜ÀÓ¬±º ¤¬ı˛± Ê√˘Ê√ ¤¬ı— ¤À√¬ı˛ Œ‰¬±‡ › Î¬◊¬Û±e· ’±ÀÂ√º õ∂±Ìœ õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± õ∂±˚˛ 7,000º

’±Ô«±¬ÛÎ¬±  . ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœ Ê√˘ › ˜±øÈ¬ Î¬◊ˆ¬˚˛ ¬ı±¸àÔ±ÀÚ˝◊√√ Ô±Àfl¡º ¤À√¬ı˛ Œ√À˝√√› ’¸—‡… ø¬ı˛—

’±ÀÂ√, Ó¬À¬ı ¤À√¬ı˛ ¬Û± ’±ÀÂ√º ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœ õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± õ∂±˚˛ 7,65,000º √flË¡±àÈ√√ø¸˚˛±, ø˜ø˘À¬ÛÎ¬¸,

Œ¸øKI◊À¬ÛÎ¬¸ õ∂ˆ‘¬øÓ¬ ˝√√˘ ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœº

˜˘¶®  . ¤¬ı˛± ˝√√˘ ˙±˜≈fl¡ Ê√±Ó¬œ˚˛ Œfl¡±˜˘ ’Àe·¬ı˛ õ∂±Ìœº ¤À√¬ı˛ Œ√˝√√ fl¡øÍ¬Ú Œ‡±˘À¸¬ı˛ ˜ÀÒ… Ô±Àfl¡º

¤À√¬ı˛ õ∂±Ìœ õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± õ∂±˚˛ ¤fl¡ ˘é¬º

¤fl¡±˝◊√√ÀÚ±Î¬±˜±È¬±  . ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœ ˜±—¸±˙œ d¬Ú…¬Û±˚˛œ ¤¬ı— Ó‘¬ÌÀˆ¬±Ê√œ Î¬◊ˆ¬˚˛ õ∂Ê√±øÓ¬¬ı˛ ˝√√˚˛º ¸˜≈À^¬ı˛

¸¬ı ·ˆ¬œ¬ı˛Ó¬±˚˛ ¤¬ı˛± ¬ı±¸ fl¡À¬ı˛º ¤À√¬ı˛ ¸—‡…± õ∂±˚˛ 5,700º àÈ√√±¬ı˛øÙ¬¸, ø¸-ø˘ø˘, ’±ø‰«¬Ú õ∂ˆ‘¬øÓ¬ ¤˝◊√√

¬ıÀ·«¬ı˛ õ∂±Ìœº

fl¡Î«¬±È¬±  . Œ˜¬ı˛≈√G¬œ õ∂±Ìœ¬ı˛± ¤˝◊√√ ¬ıÀ·«¬ı˛º ¤À√¬ı˛ õ∂Ê√±øÓ¬¬ı˛ ¸—‡…± õ∂±˚˛ 45,000 ¤¬ı— ¤À√¬ı˛ Œ√À˝√√¬ı˛

˜ÀÒ… ¶Û©Üˆ¬±À¬ı Œ√˝√√·˝3√√¬ı˛ ’±ÀÂ√º Ê√œ¬ıÀÚ¬ı˛ Œfl¡±ÀÚ± ¤fl¡ ¸˜À˚˛ ¤À√¬ı˛ Œ˘Ê√ Ô±Àfl¡º ¤˝◊√√ ¬ıÀ·«¬ı˛ õ∂±Ìœ¬ı˛±

¬Û“√±‰¬øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º Œ˚˜Úñ
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ø¬Ûø¸Ê√  . ¤¬ı˛± Ê√˘Ê√ õ∂±Ìœ ¤¬ı— ¤À√¬ı˛ ¬ı˛q¡ Í¬±G¬±º Î¬◊√±˝√√¬ı˛Ì ˜±Â√º

’±ø•£¬øõ∂˚˛±  . ¤¬ı˛± Î¬◊ˆ¬‰¬¬ı˛º Ú±Ú± ¬ı…±— ¤˝◊√√ ¬ıÀ·«¬ı˛ ’z¬ˆ≈«¬q¡º

Œ¬ı˛¬ÛøÈ¬ø˘˚˛±  . ¤˝◊√√ ¸¬ı˛œ¸‘¬Û·≈ø˘¬ı˛ ’z¬–fl¡efl¡±˘ ’øàÔ˜˚˛º ¤¬ı˛± Î¬±„√√±˚˛ øÎ¬˜ ¬Û±ÀÎ¬ˇº øÈ¬fl¡øÈ¬øfl¡, ¸±¬Û,

fl≈¡ø˜¬ı˛, õ∂ˆ‘¬øÓ¬º ¤¬ı˛± Î¬±„√√±˚˛ Œ¬ÛÀÈ¬ ˆ¬¬ı˛ ø√À˚˛ ‰¬À˘ ¤¬ı— Ê√À˘ ¸“√±Ó¬±¬ı˛ ø√À˚˛ ‰¬À˘º

’±øˆ¬¸ ¬ı± ¬Û±ø‡  . ù´±¸ ¢∂˝√√Ìfl¡±¬ı˛œ Œ˜¬ı˛≈√G¬œ õ∂±Ìœº ¤À√¬ı˛ ¬ı˛q¡ ·¬ı˛˜º ¸˜d¬ ¬Û±ø‡ ¤¬ı— ’z¬ˆ≈«¬q¡º

˜…±À˜ø˘˚˛±  . ¤˝◊√√ õ∂Ê√±øÓ¬¬ı˛ ¬ı˛q¡ ·¬ı˛˜, ‰¬Ó≈¬©Û√œº ¤¬ı˛± ù´±¸ ¢∂˝√√Ìfl¡±¬ı˛œ Œ˜¬ı˛≈√G¬œ ¤¬ı— Œ√˝√√ Œ˘±À˜

’±¬ı‘Ó¬º ¤À√¬ı˛ √“√±Ó¬ ’±ÀÂ√ ¤¬ı— Ê√À˘ àÔÀ˘ ·±ÀÂ√ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ ¬ı±¸ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ › Î¬◊Î¬ˇÀÓ¬ ¬Û±À¬ı˛º

¤À√¬ı˛ ’±¬ı±¬ı˛ øÓ¬ÚøÈ¬ ø¬ıˆ¬±· ’±ÀÂ√º ˚Ô±ñ

(i) Œõ∂±ÀÈ¬±ÀÔø¬ı˛˚˛±  . ¤¬ı˛± øÎ¬˜ ¬Û±ÀÎ¬ˇ, øÎ¬˜ ŒÔÀfl¡ ¤À√¬ı˛ ¬ı±2‰¬± ˝√√˚˛º

(ii) Œ˜È¬±ÀÔø¬ı˛˚˛±  . ¤¬ı˛± ¬ı±2‰¬± õ∂¸¬ı fl¡À¬ı˛º fl¡…±„√√±¬ı˛≈ ¤˝◊√√ ¬ıÀ·«¬ı˛º

(iii) õ≠…±À¸KI◊±˘¸ ¬ı± ˝◊√√Î¬◊ÀÔø¬ı˛˚˛±  . ¤À√¬ı˛ õ≠…±À¸KI◊± Ô±Àfl¡ ˜±Ú≈¯∏, Œ·±¬ı˛≈, Â√±·˘, ¬ı±‚, ˝√√±øÓ¬ õ∂ˆ‘¬øÓ¬º

¤¬ı˛± ¬ı±2‰¬± õ∂¸¬ı fl¡À¬ı˛º

7.5 Î¬◊øæ√√ › õ∂±Ìœ Œˆ¬ÃÀ·±ø˘fl¡ ’=˘¸˜”˝√√

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊øæ√√ › õ∂±Ìœ Œ·±á¬œ·≈ø˘ ¬Û‘øÔ¬ıœ¬ı˛ ¸¬ı«S ¤fl¡ÀS ¬ı±¸ fl¡À¬ı˛ Ú±º ø¬ıøˆ¬iß ’—À˙ ø¬ıÀ˙¯∏

Ò¬ı˛ÀÚ¬ı˛ ’¬ıàÔ±Ú·Ó¬ ∆¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ õ∂±Ìœ › Î¬◊øæ√√À·±á¬œ¬ı˛ ¸&Ò±Ú Œ˜À˘º

¸Àflv¡È¬±¬ı˛  . ›˚˛±À˘¸ õ∂√M√√ ‡¸Î¬ˇ± ’Ú≈¸±À¬ı˛ Â√˚˛øÈ¬ õ∂±Ìœ-Œˆ¬ÃÀ·±ø˘fl¡ ’=˘ ¬Û±›˚˛± ˚±˚˛º ˚Ô±,

¬Ûø˘’±fl«¡øÈ¬fl¡, øÚ˚˛±fl«¡øÈ¬fl¡, ›ø¬ı˛À˚˛KI◊±˘, ˝◊√√øÔ›ø¬Û˚˛±Ú, øÚ›√√√∏Cø¬Ûfl¡±˘ › ’Àà√∏Cø˘˚˛±Ú ’=˘º ¤˝◊√√ õ∂±Ìœ

Œˆ¬ÃÀ·±ø˘fl¡ ’=˘·≈ø˘¬ı˛ ’¬ıàÔ±Ú ¤¬ı— õ∂±Ìœ › Î¬◊øæ√√¸—√flË¡±z¬ ∆¬ıø˙©Ü…·≈ø˘ ÚœÀ‰¬ ’±À˘±‰¬Ú± fl¡¬ı˛±

˝√√˘º

I. ¬Ûø˘’±fl«¡øÈ¬fl¡ ’=˘  . fl¡fl«¡È¬√flË¡±øz¬À¬ı˛‡±¬ı˛ Î¬◊M√√À¬ı˛ ˝◊√√Î¬◊À¬ı˛ø˙˚˛± ˜˝√√±À√À˙¬ı˛ ¸˜¢∂ ’—˙ øÚÀ˚˛ [’±¬ı˛¬ı

Î¬◊¬Û¡ZœÀ¬Û¬ı˛ ’—˙ ¤¬ı— ˆ¬±¬ı˛ÀÓ¬¬ı˛ Î¬◊M√√¬ı˛ ¬Ûø(˜ Â√±Î¬ˇ±] ’=˘øÈ¬ ·ÀÎ¬ˇ Î¬◊ÀÍ¬ÀÂ√º ¤˝◊√√ ’=À˘¬ı˛ ¬Û”¬ı« [‰¬œÚ]

› ¬Ûø(˜±—˙ [˝◊√√Î¬◊À¬ı˛±¬Û] ¬ÛÌ«À˜±‰¬œ ’¬ı˛ÀÌ… Ï¬±fl¡± ¤¬ı— Î¬◊M√√¬ı˛±—À˙ Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’¬ı˛Ì… › Ó≈¬f± ¬ıÚˆ”¬ø˜

Œ√‡± ˚±˚˛º ¤ø˙˚˛±¬ı˛ ’ˆ¬…z¬À¬ı˛ Ó‘¬Ìˆ”¬ø˜ ¤¬ı— Î¬◊2‰¬ ˜±˘ˆ”¬ø˜ÀÓ¬ ˜¬ı˛≈ˆ”¬ø˜ ’¬ıøàÔÓ¬º ¤˝◊√√ ’=À˘ øÓ¬ÚøÈ¬

∆¬ıø˙©Ü… ˝√√˘ñ

1. ’øÒfl¡±—˙ õ∂±Ìœ ¬Û‘øÔ¬ıœ¬ı˛ õ∂±˚˛ ¸¬ı«S Œ√‡± ˚±˚˛º

2. Œ˜¬ı˛≈ ’=˘Àfl¡ Œ¬ı©ÜÚ fl¡À¬ı˛ Ô±Àfl¡º

3. ’øÒfl¡±—˙ õ∂±Ìœ õ∂±‰¬œÚ ¬Û‘øÔ¬ıœ¬ı˛ √flË¡±z¬œ˚˛ ’=À˘ ¸‘©Üº
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ø¬ıøˆ¬iß Œ˜¬ı˛≈√G¬œ õ∂±Ìœñ (a) ˜±Â√ñ¸±˝◊√√øõ∂øÚÎ¬, ¬¬Û±‰«¬, ¸±fl¡±¬ı˛, ¬Û…±ÀÎ¬˘øÙ¬¸ õ∂ˆ‘¬øÓ¬ õ∂Ê√±øÓ¬º

(b) Î¬◊ˆ¬‰¬¬ı˛ñ¸…±˘±˜±G¬±¬ı˛, øÚÎ¬◊È¬, Œ˝√√˘À¬ıG¬±¬ı˛, Œõ∂±øÈ¬˚˛±¸ õ∂ˆ‘¬øÓ¬º

(c) ¸¬ı˛œ¸‘¬Ûñ¤˝◊√√ ’=À˘ ¸¬ı˛œ¸‘¬Û ˚ÀÔ©Ü fl¡˜, fl¡26√¬Û ¬Û±›˚˛± ˚±˚˛ Ú±º

(d) ¬Ûé¬œñ¬ı±Ê√¬Û±ø‡, fl¡±Í¬ÀÍ¬±fl¡¬ı˛±, Œ¸±˚˛±À˘±, øÙ¬=, ¢∂±Î¬◊¸, ¬˘±fl«¡,

Œfl¡±øfl¡˘ ¬Û±˚˛¬ı˛±, ‰¬Î¬ˇ±˝◊√√ ˝◊√√Ó¬…±ø√º

(e) d¬Ú…¬Û±˚˛œñ32øÈ¬ Ê√±øÓ¬¬ı˛ d¬Ú…¬Û±˚˛œÀ√¬ı˛ ˜ÀÒ… Œˆ¬Î¬ˇ±, Â√±·˘, ˝√√ø¬ı˛Ì,

ŒÚfl¡ÀÎ¬ˇ, ø¬ıÎ¬ˇ±˘, ‰¬˜ø¬ı˛ ·±˝◊√√, ¬ı±Ú¬ı˛ ˝◊√√Ó¬…±ø√º

õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ ’=˘øÈ¬ ¬Û“√±‰¬øÈ¬ ’—˙ ø¬ıˆ¬q¡ ˚Ô±ñ

(a) Ó≈¬f± ’=˘ñÎ¬◊øæ√√ fl¡˜, ˜¸ ˘±˝◊√√Àfl¡Ú õ∂ˆ‘¬øÓ¬º  fl¡…±ø¬ı˛À¬ı±, Œ˘ø˜—, fl¡d≈¬ø¬ı˛ ˜‘·, ŒÚfl¡ÀÎ¬ˇ,

Œ˜¬ı˛≈ ˙‘·±˘, Œ˜¬ı˛≈ ˆ¬~≈fl¡ ˝◊√√Ó¬…±ø√ õ∂Ò±Ú õ∂±Ìœº

(b) Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¸¬ı˛˘¬ı·«œ˚˛ ’=˘ñ¤‡±ÀÚ ¸¬ı˛˘¬ı·«œ˚˛ ·±Â√, Œ˚˜Ú, ¬Û±˝◊√√Ú, Ù¬±¬ı˛, ¶x≈¸, ¬ı±‰«¬

õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º õ∂Ò±Ú õ∂±Ìœ·≈ø˘ ˝√√˘ ˝√√ø¬ı˛Ì, ‡2‰¬¬ı˛, ø˘—fl¡¸ ˝◊√√Ó¬…±ø√º

(c) Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ’=˘ñŒàÈ√√¬Û Ó‘¬Ìˆ”¬ø˜ ’=À˘ ¬ıÚ… ·±Ò±, Œ‚±Î¬ˇ±, Î¬◊È¬, Œ‡“√fl¡ø˙˚˛±˘

õ∂ˆ‘¬øÓ¬ Ê√œ¬ıÊ√z≈¬ Œ√‡± ˚±˚˛º

(d) ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… ’=˘ñ¤‡±ÀÚ ˙œÓ¬fl¡±À˘ ¬Û±Ó¬±Á¡¬ı˛± ·±Â√·≈ø˘ ’¬ıàÔ±Ú fl¡À¬ı˛º ˘±˘ ˙‘·±˘,

fl¡±À˘± ˆ¬~≈fl¡, Œ¬ı˛fl≈¡Ú õ∂ˆ‘¬øÓ¬ õ∂Ò±Ú õ∂±Ìœº

(e) ˜¬ı˛≈ ’=˘ñ¤‡±ÀÚ fl¡“√±È¬± Ê√±Ó¬œ˚˛ ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬ Œ√‡± ˚±˚˛º ø·¬ı˛ø·øÈ¬, ¸±¬Û, ˝◊√√“√≈√¬ı˛, Ê√±¬ı˛À¬ı±˚˛±,

Œ˝√√Ê√˝√√· õ∂ˆ‘¬øÓ¬ õ∂Ò±Ú õ∂±Ìœº

II. øÚ˚˛±fl«¡øÈ¬fl¡ ’=˘ñ¸˜¢∂ Î¬◊M√√¬ı˛ ’±À˜ø¬ı˛fl¡± › ø¢∂Ú˘…±`¬ ¡Zœ¬Û øÚÀ˚˛ ·øÍ¬Ó¬º ¤˝◊√√ ’=À˘¬ı˛ Î¬◊M√√À¬ı˛

Ó≈¬f±, ¬’¬ı˛Ì…, ¬Û”¬ı« › ¬Ûø(À˜¬ı˛ Î¬◊¬Ûfl”¡˘ ’=À˘ Ú±øÓ¬˙œÀÓ¬±¯∏Æ ’¬ı˛Ì…, ˜Ò…¬ıÓ«¬œ ’=À˘ Ó‘¬Ìˆ”¬ø˜ › ˜¬ı˛≈ˆ”¬ø˜¬ı˛

’¬ıàÔ±Úº ¬ı˛øfl¡ ¬Û±¬ı«Ó¬… ’=˘ ’¬ı˛ÀÌ… Ï¬±fl¡±º

ø¬ıøˆ¬iß Œ˜¬ı˛≈√G¬œ õ∂±Ìœñ

(a) ˜»¸…ñ¸±˝◊√√øõ∂øÚÎ¬, ¸±fl¡±¬ı˛, ¬Û…±ÀÎ¬˘øÙ¬¸, ¬Û±‰«¬, ø¸‰¬ø¬ÛÎ¬, ¬ı±›øÙ¬Ú ˝◊√√Ó¬…±ø√º

(b) Î¬◊ˆ¬‰¬¬ı˛ñ¸…±˘±˜±`¬±¬ı˛, Œ·ÀÂ√± ¬ı…±— ¬ı˛±øÌÎ¬√, ¸±˝◊√√À¬ı˛Ú õ∂ˆ‘¬øÓ¬º

(c) ¸¬ı˛œ¸‘¬ÛñŒ¬ı±ÀÎ¬ˇ±, ¬ı˛…±È¬˘ ¸±¬Û, ¬Û±˝◊√√ÔÚ, ø¬ı¯∏±q¡ ¸±¬Û, fl¡26√¬Û › fl≈¡ø˜¬ı˛º

(d) ¬Û±ø‡ñ¬Û±øÓ¬˝√√“√±¸, ¬Û±˚˛¬ı˛±, ¬ı±Ê√¬Û±ø‡, ˜±Â√¬ı˛±„√√±, Œ¸±˚˛±À˘±, øÙ¬=, ¢∂±Î¬◊¸, ø√flË¡¬Û±¬ı˛, ˝√√±ø˜— ¬ı±Î«¬

◊̋√√Ó¬…±ø√º

(e) d¬Ú…¬Û±˚˛œñŒõ∂˝◊√√ø¬ı˛ fl≈¡fl≈¡¬ı˛, ¸Ê√±¬ı˛≈, Â√“≈√À‰¬±, ¬ı±≈√Î¬ˇ, ‡¬ı˛À·±¸, fl¡±Í¬À¬ıÎ¬ˇ±ø˘, ø¬ıˆ¬±¬ı˛ ˝◊√√Ó¬…±ø√º
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õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ øÚ˚˛±fl«¡øÈ¬fl¡ ’=˘øÈ¬ ¬Û“√±‰¬øÈ¬ ’—À˙ ø¬ıˆ¬q¡º ˚Ô±ñ

(a) Ó≈¬f± ’=˘ñ¬ı¬ı˛Ù¬±26√±ø√Ó¬ ¤˝◊√√ ’=À˘ ˜¸, ˘±˝◊√√Àfl¡Ú Â√±Î¬ˇ± ø¬ıÀ˙¯∏ Î¬◊øæ√√ ŒÚ˝◊√√º fl¡…±ø¬ı˛À¬ı±,

Œ˘ø˜—, Œ˜¬ı˛≈ ˙‘·±˘, Œ˜¬ı˛≈ ˆ¬~≈fl¡ ˝◊√√Ó¬…±ø√ õ∂Ò±Ú õ∂±Ìœº

(b) Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì… ’=˘ñ¬Û±˝◊√√Ú, Ù¬±¬ı˛, ¬¬ı±‰«¬, ¶x≈¸ õ∂ˆ‘¬øÓ¬ ¸¬ı˛˘¬ı·«œ˚˛ ·±Â√ ¤¬ı—

˝√√ø¬ı˛Ì, ø˘—¸, ‡2‰¬¬ı˛, ˜≈¸ õ∂ˆ‘¬øÓ¬ õ∂±Ìœº

(c) Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ’=˘ñŒõ∂˝◊√√ø¬ı˛ Ó‘¬Ìˆ”¬ø˜ ’=À˘ ¬ı±˝◊√√¸Ú, õ∂±—˝√√Ú«, ‡¬ı˛À·±¸, Œõ∂˝◊√√ø¬ı˛ fl≈¡fl≈¡¬ı˛,

ø˙˚˛±˘ õ∂ˆ‘¬øÓ õ∂±Ìœº

(d) ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… ’=˘ñ¬ÛÌ«À˜±‰¬œ Î¬◊øæ√√ø¬ıø˙©Ü ¤˝◊√√ ’=À˘¬ı˛ õ∂Ò±Ú õ∂±Ìœ·≈ø˘ ˝√√˘ ’¬Û¸±˜,

¬ı˛…±fl≈¡Ú, ˘±˘ ˙‘·±˘, fl¡±À˘± ˆ¬~≈fl¡ ˝◊√√Ó¬…±ø√º

(e) ˜¬ı≈̨ ’=˘ñfl¡“√±È¬± ŒÁ¡±¬Ûø¬ıø˙©Ü ¤˝◊√√ ’=À˘ øÈ¬fl¡øÈ¬øfl¡, ¸±¬Û, Ê√±¬ı˛À¬ı±˚˛±, Œ˝√√Ê√˝√√· õ∂ˆ‘¬øÓ¬ õ∂±Ìœ

Î¬◊À~‡À˚±·…º

III. ˝◊√√øÔ›ø¬Û˚˛±Ú ’=˘  . õ∂Ò±ÚÓ¬ √flË¡±z¬œ˚˛ ’=À˘ ’¬ıøàÔÓ¬ ˜Ò… ¸±˝√√±¬ı˛±¬ı˛ √øé¬ÀÌ ’±øÙË¬fl¡±¬ı˛ ¬ı±øfl¡

’—˙ ¤¬ı— ’±¬ı˛¬ı Î¬◊¬Û¡Zœ¬Û øÚÀ˚˛ ·øÍ¬Ó¬º ¤˝◊√√ ’=À˘ ŒÁ¡±¬Û › Ó‘¬Ìˆ”¬ø˜ Œ√‡± ˚±˚˛º

ø¬ıøˆ¬iß Œ˜¬ı˛≈√G¬œ õ∂±Ìœñ

˜»¸…ñ¸±˝◊√√Úøõ∂Î¬, ˘±—øÙ¬¸, fl¡±¬ı˛±ø¸Ú, ø¸‰¬ø˘Î¬ õ∂ˆ‘¬øÓ¬º

Î¬◊ˆ¬‰¬ı˛ñŒ¸±Ú± › fl≈¡ÀÚ± ¬ı…±— ø¸ø¸ø˘˚˛±Ú, ¬ı˛…±øÚÎ¬ õ∂ˆ‘¬øÓ¬ õ∂±Ìœº

¸¬ı˛œ¸‘¬ÛñŒ¬ı±Î¬ˇ±, Œ¬ı±˚˛± ¬Û±˝◊√√ÔÚ, Œfl¡Î¬◊ÀÈ¬, ˆ¬±˝◊√√¬Û±¬ı˛ õ∂ˆ‘¬øÓ¬ ¸±¬Û ¤¬ı— øÈ¬fl¡øÈ¬øfl¡, fl¡26√¬Û, fl≈¡ø˜¬ı˛

õ∂ˆ‘¬øÓ¬º

¬Û±ø‡ñŒ¬Û“√‰¬±, ˜±Â√¬ı˛±„√√±, ¬ı±Ê√¬Û±ø‡, Œ¸±˚˛±À˘±, ÷·˘, Î¬◊È¬¬Û±ø‡, Ùv¬…±˝◊√√fl¡…±‰¬±¬ı˛, ¬ıËÎ¬ø¬ı˘, ˝√√Ú«ø¬ı˘ õ∂ˆ‘¬øÓ¬º

d¬Ú…¬Û±˚˛œñÊ√˘˝√√d¬œ, øÊ√¬ı˛±Ù¬, ’…±øKI◊À˘±¬Û, ø¸—˝√√, ø‰¬Ó¬±¬ı±‚, ø˙˚˛±˘, ø˙•Û±ø?, ·ø¬ı˛˘±, ¬ı±Ú¬ı˛,

˝√√±øÓ¬, ŒÊ√¬ıË±, Œ‚±Î¬ˇ± õ∂ˆ‘¬øÓ¬º

Î¬◊øæ√√ › õ∂±ÌœÀ√¬ı˛ øˆ¬øM√√ÀÓ¬ ˝◊√√øÔ›ø¬Û˚˛±Ú ’=˘Àfl¡ øÓ¬ÚøÈ¬ ’—À˙ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(i) ˜¬ı˛≈ ’=˘ñ˙≈©® õ∂±˚˛ Î¬◊øæ√√˝√√œÚ ’=À˘ ¸Ê√±¬ı˛≈, Ê√±¬ı˛À¬ı±˚˛±, ø¶x—¬ıfl¡ õ∂ˆ‘¬øÓ¬ ¬Û±›˚˛± ˚±˚˛º

(ii) ¸±ˆ¬±Ú± ’=˘ñ√œ‚«±fl¡±˚˛ Ó‘¬Ì, ŒÁ¡±¬Û õ∂ˆ‘¬øÓ¬ Î¬◊øæ√√ø¬ıø˙©Ü ’=À˘¬ı˛ õ∂±Ìœ·≈ø˘ ˝√√˘ ŒÊ√¬ıË±,

fl‘¡¯∏Æ¸±¬ı˛, ˝√√…±¬ı˛È¬, ˝√√ø¬ı˛Ì, øÊ√¬ı˛±Ù¬, ˝√√±øÓ¬, Î¬◊È¬¬Û±ø‡, ø¸—˝√√ ˝◊√√Ó¬…±ø√º

(iii) √flË¡±z¬œ˚˛ ’¬ı˛Ì… ’=˘ñøfl¡Â≈√ ¬ÛÌ«À˜±‰¬œ › fl¡“√±È¬±Ê√±Ó¬œ˚˛ ·±Â√ ¤¬ı— ·ø¬ı˛˘±, ø˙•Û±ø?, ˝√√Ú≈˜±Ú,

¬ı≈ÀÚ± ˝√√±øÓ¬ õ∂ˆ‘¬øÓ¬ õ∂±Ìœ Î¬◊À~‡À˚±·…º

IV. ›ø¬ı˛À˚˛KI◊±˘ ’=˘ñõ∂Ò±ÚÓ¬ √flË¡±z¬œ˚˛ ¤ø˙˚˛±¬ı˛ ˝◊√√¬ı˛±Ú Î¬◊¬Û¡Zœ¬Û ŒÔÀfl¡ ¬Û”¬ı« ˆ¬±¬ı˛Ó¬œ˚˛ ¡Zœ¬Û¬Û≈?

¬Û˚«z¬º Ô¬ı˛ ˜¬ı˛≈ › øfl¡Â≈√ ’Ò«˜¬ı˛≈ ’=˘ Â√±Î¬ˇ± ’=˘øÈ¬ Œ˜±È¬±˜≈øÈ¬ ’¬ı˛Ì…±¬ı‘Ó¬º
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ø¬ıøˆ¬iß Œ˜¬ı˛≈√G¬œ õ∂±Ìœñ
˜»¸…ñ¸±˝◊√√øõ∂øÚÙ¬˜« õ∂Ò±Ú, Œ˘±‰¬, fl¡…±È¬øÙ¬¸, ¬Û±‰«¬, ¬ı˛≈˝◊√√, ˜‘À·˘, fl¡±Ó¬˘±, fl¡±¬Û«, Œ˙±¬Û, ˜±·≈¬ı˛,

Œ¬ı±˚˛±˘ ˝◊√√Ó¬…±ø√º
Î¬◊ˆ¬‰¬¬ı˛ñfl≈¡ÀÚ±, ¬Œ¸±Ú± › Œ·ÀÂ√± ¬ı…±—, ¸…±˘±˜±`¬±¬ı˛, ˝◊√√fl¡øÔ›øÙ¬¸ ˝◊√√Ó¬…±ø√º
¸¬ı˛œ¸‘¬ÛñøÈ¬fl¡øÈ¬øfl¡, ø·ø¬ı˛ø·øÈ¬, Œ·±¸±¬Û, fl¡26√¬Û, Œfl¡Î¬◊ÀÈ¬, Œ¬ı±ÀÎ¬ˇ±, E±Àfl¡± õ∂ˆ‘¬øÓ¬º
¬Û±ø‡ñfl¡±Í¬ÀÍ¬±fl¡¬ı˛±, ¬Û±˚˛¬ı˛± õ∂Ò±Úº ÙË¬·˜±Î¬◊Ô, Î¬◊Î¬ Œ¸±˚˛±À˘±, ˜˚˛”¬ı˛, ˙…±˜±, øÙ¬À„√√, ‰¬Î¬ˇ√√≈˝◊√√, ¸±¬ı˛¸,

fl¡±fl¡ ˝◊√√Ó¬…±ø√º
d¬Ú…¬Û±˚˛œñˆ¬±¬ı˛Ó¬œ˚˛ ˝√√±øÓ¬, ø¸—˝√√ › ¬ı±‚, ·G¬±¬ı˛, ŒÚfl¡ÀÎ¬ˇ, ø‰¬Ó¬±, ¬ı±Ú¬ı˛, ø˙˚˛±˘, ¬ıÚ… fl≈¡fl≈¡¬ı˛, ¬ıÚ…

ø¬ıÎ¬ˇ±˘ ˝◊√√Ó¬…±ø√º
V. øÚÎ¬◊√√√∏C±ø¬Ûfl¡…±˘ ’=˘ñŒ˜ø'√Àfl¡±, ¬Ûø(˜ ˆ¬±¬ı˛Ó¬œ˚˛ ¡Zœ¬Û¬Û≈?, ˜Ò… ’±À˜ø¬ı˛fl¡± › √øé¬Ì

’±À˜ø¬ı˛fl¡± øÚÀ˚˛ ·øÍ¬Ó¬º ≈√˝◊√√ Ó‘¬Ó¬œ˚˛±—˙ √flË¡±z¬œ˚˛ Ê√˘¬ı±˚˛≈ ’z¬·«Ó¬º Î¬◊2‰¬ ˜±˘ˆ”¬ø˜› ¬Û±¬ı«Ó¬… ’—À˙ ˙œÓ¬˘
¬Ê√˘¬ı±˚˛≈º ’±˜±Ê√Ú ’¬ı¬ı±ø˝√√fl¡± › ¬Û”¬ı« Î¬◊¬Ûfl”¡À˘ ¬ı‘ø©Ü ’¬ı˛Ì… ¤¬ı— √øé¬Ì ’±À˜ø¬ı˛fl¡±¬ı˛ ’ˆ¬…z¬À¬ı˛ ŒÁ¡±¬Û
Ê√e·˘ › Ó‘¬Ìˆ”¬ø˜ Œ√‡± ˚±˚˛º

Œ˜¬ı˛≈√G¬œ õ∂±Ìœñ
˜»¸…ñ›øàÈ√√›À¢≠±ø¸Î¬ ¤¬ı— ˘±—øÙ¬¸, fl¡±¬ı˛±ø¸Ú, ø¸‰¬ø˘Î¬, Ú±ÚøÎ¬Î¬, fl¡…±È¬øÙ¬¸, ˝◊√√˘, ·±¬ı˛¬Û±˝◊√√fl¡

◊̋√√Ó¬…±ø√º
Î¬◊ˆ¬‰¬¬ı˛ñ˝√√±˝◊√√ø˘Î¬ › Œ˘ÀõI◊±Î¬±ø"√√ø˘Î¬ ¸¬ı«S ¬Û±›˚˛± ˚±˚˛º ¸…±˘±˜±`¬±¬ı˛, ø¬ıÎ¬◊ÀÙ¬±, ¬ı˛±Ú±, ø¬Ûø¬ÛÎ¬

› Œ·ÀÂ√± ¬ı…±— ˝◊√√Ó¬…±ø√º
¸¬ı̨œ ‘̧¬ÛñŒ‰¬ø˘E±, ŒÈ¬àÈ≈√√ÀÎ¬±, fl¡26√¬Û, fl≈¡ø˜¬ı̨, Ó¬é¬fl¡, Œ¬ı±˚̨±, ø¬ÛÈ¬ Œ¬ı±Î¬̌± fl¡ ≈̆ø¬ıËÎ¬ ¸±¬Û, ’…±ø˘À·È¬¬ı̨ õ∂ ‘̂¬øÓ¬º
¬Û±ø‡ñ’¸—‡… ¬Û±ø‡ Œ√‡± ˚±˚˛ ¬ıÀ˘ √øé¬Ì ’±À˜ø¬ı˛fl¡±Àfl¡ ë¬Û±ø‡¬ı˛ ˜˝√√±À√˙í Ú±˜ Œ√›˚˛± ˝√√À˚˛ÀÂ√º

˝√√±ø˜— ¬ı±Î«¬, È≈¬fl¡±Ú, ‰¬…±È¬±¬ı˛, ¬Û±øÓ¬˝√√“√±¸ ÔË±¸, ŒÈ¬±øÎ¬ˇ, øÈ¬Ú±˜±¸, Î¬◊È¬¬Û±ø‡, ¸±Úø¬ıÈ¬±Ú« ˝◊√√Ó¬…±ø√º
d¬Ú…¬Û±˚˛œñ ’¬Û¸±¸, ø¸ÀÚ±ø˘øàÈ√√Î¬ fl¡…±„√√±¬ı˛≈, ¬ı±Ú¬ı˛, ˆ¬~≈fl¡, ¬ı±≈√Î¬ˇ, ‡¬ı˛À·±¸, Î¬◊È¬¬Û±ø‡, fl¡±Í¬À¬ıÎ¬ˇ±ø˘,

Î¬◊È¬, fl≈¡fl≈¡¬ı˛, ŒÚfl¡ÀÎ¬ˇ, ø˙˚˛±˘ ¬ı˛q¡À‰¬±¯∏± ¬ı±≈√Î¬ˇ õ∂ˆ‘¬øÓ¬º
Î¬◊øæ√√ › õ∂±ÌœÀ√¬ı˛ ’¬ıàÔ±ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ øÚ›√√√∏C±ø¬Ûfl¡…±˘ ’=À˘Àfl¡ øÓ¬Ú Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º

˚Ô±ñ
(i) Ú±øÓ¬˙œÀÓ¬±¯∏Æ Ó‘¬Ìˆ”¬ø˜ ’=˘ñÎ¬±Î¬◊Ú¸, Ó‘¬Ìˆ”¬ø˜ ’=À˘¬ı˛ õ∂±Ìœ·≈ø˘ ˝√√˘ ·≈˚˛±Ú±Àfl¡±, ø¬ı˛˚˛±,

øˆ¬¸fl¡±‰¬±, Œ‡“√fl¡ø˙˚˛±˘ õ∂ˆ‘¬øÓ¬º
(ii) ˜¬ı˛≈ ’=˘ñ˙≈©® ŒÁ¡±¬Ûø¬ıø˙©Ü ·±Â√¬Û±˘±ø¬ıø˙©Ü ’=À˘ ·≈˚˛±Ú±Àfl¡±, ø¬ı˛˚˛±, ˙fl≈¡Ú, ’±˜«±øÎ¬À˘±

õ∂ˆ‘¬øÓ¬ õ∂±Ìœº

(iii) √flË¡±z¬œ˚˛ ’¬ı˛Ì… ’=˘ñøfl¡Â≈√ ø‰¬¬ı˛˝√√ø¬ı˛» ¬ı‘ø©Ü ’¬ı˛Ì… ¤¬ı— ¬ÛÌ«À˜±‰¬œ Î¬◊øæ√√ø¬ıø˙©Ü ¤˝◊√√ ’=À˘¬ı˛

õ∂Ò±Ú õ∂±Ìœ·≈ø˘ ˝√√˘ ¬ı±Ú¬ı˛, ù≠Ô, Œ·ÀÂ√± ¸±¬Û, ˝√√±ø˜—¬ı±Î«¬, øÈ¬˚˛± õ∂ˆ‘¬øÓ¬º
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VI. ’Àà√∏Cø˘ ˛̊±Ú ’=˘ñ’Àà√∏Cø˘˚˛± ˜˝√√±À√˙, øÚÎ¬◊øÊ√˘…±`¬, √øé¬Ì¬Û”¬ı« ¤ø˙˚˛± › ’Àà√∏Cø˘˚˛±¬ı˛

˜Ò…¬ıÓ«¬œ ¡Zœ¬Û·≈ø˘ ¤¬ı— Ó¬±¸˜±øÚ˚˛± ¡Zœ¬Û øÚÀ˚˛ ’=˘øÈ¬ ·øÍ¬Ó¬º

¤˝◊√√ ’=À˘ √flË¡±z¬œ˚˛ › Î¬◊¬Û√flË¡±z¬œ˚˛ Ê√˘¬ı±˚˛≈ ’±ÀÂ√ ¤¬ı— ˜˝√√±À√À˙¬ı˛ 75% Ó‘¬Ìˆ”¬ø˜ › ˜¬ı˛≈ˆ”¬ø˜ ø√À˚˛

Ï¬±fl¡±º √øé¬Ì ¬Û”À¬ı«¬ı˛ ˝◊√√Î¬◊fl¡…±ø˘¬ÛÈ¬±¸ ’¬ı˛Ì… ¤‡±Úfl¡±¬ı˛ àÔ±Úœ˚˛ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√√º øÚÎ¬◊·øÚÀÓ¬ ¬ı‘ø©Ü ’¬ı˛Ì…

Œ√‡± ˚±˚˛º ’øÒfl¡±—˙ õ∂±Ìœ ’±ø√˜ › àÔ±Úœ˚˛, Ó¬À¬ı øfl¡Â≈ õ∂±Ìœ ›ø¬ı˛À˚˛KI◊±˘ ’=˘ ŒÔÀfl¡ àÔ±Ú±z¬ø¬ı˛Ó¬º

Œ˜¬ı˛≈√G¬œ õ∂±Ìœñ

˜»¸…ñ¤˝◊√√ ’=À˘ ˜»À¸…¬ı˛ ¸—‡…± fl¡˜º ’øàÈ√√›¢≠ø¸Î¬ › øÚ›À¸¬ı˛±ÀÈ¬±Î¬±¸ Ú±À˜¬ı˛ ˘±—øÙ¬¸ õ∂Ò±Ú

˜±Â√º

Î¬◊ˆ¬‰¬¬ı˛ñ¬ı…±— õ∂Ò±Ú Î¬◊ˆ¬‰¬¬ı˛ õ∂±Ìœ (90%)º

¸¬ı˛œ¸‘¬Ûñfl≈¡ø˜¬ı˛, fl¡26√¬Û, fl¡˘≈ø¬ıËÎ¬ ¸±¬Û, øÈ¬fl¡øÈ¬øfl¡, ø·¬ı˛ø·øÈ¬, ¬Û±˝◊√√ÔÚ ˝◊√√Ó¬…±ø√º

¬Û±ø‡ñŒ√√√∏C·±Ú, ˜±Â√¬ı˛±„√√±, ¬ı±Ê√¬Û±ø‡, ŒÓ¬±Ó¬±, Œfl¡±øfl¡˘, Œ˘±ø¬ı˛¸, fl¡±Í¬ ‰¬Î¬ˇ√√≈˝◊√√ ˝◊√√Ó¬…±ø√º

d¬Ú…¬Û±˚˛œñ˜±¬ı˛¸≈ø¬Û˚˛±˘ ¤‡±Úfl¡±¬ı˛ õ∂Ò±Ú d¬Ú…¬Û±˚˛œ õ∂±Ìœº ˜ÀÚ±øà√∏C˜, ¬ı±≈√Î¬ˇ, ˝◊√√“√≈√¬ı˛, Â√“≈√À‰¬±, øÎ¬À„√√±

fl≈¡fl≈¡¬ı˛, ‡¬ı˛À·±¸ õ∂ˆ‘¬øÓ¬º

Î¬◊øæ√√ › õ∂±ÌœÀ√¬ı˛ ’¬ıàÔ±ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ øÓ¬ÚøÈ¬ ’—À˙ ’=˘øÈ¬ ø¬ıˆ¬q¡ñ

˚Ô±ñ(i) ˜¬ı˛≈ ’=˘ñ¤˝◊√√ ˙≈©® ’=À˘ ˜±¬ı˛¸≈ø¬Û˚˛±˘, ‡2‰¬¬ı˛, Ê√±¬ı˛À¬ı±˚˛±, øÈ¬fl¡øÈ¬øfl¡ õ∂ˆ‘¬øÓ¬ õ∂Ò±Ú

õ∂±Ìœº

(ii) ¸±ˆ¬±Ú± ’=˘ñ¤˜≈, ˘±˘ fl¡…±„√√±¬ı˛≈, fl¡±fl¡±Ó≈¬˚˛±, øÈ¬˚˛± ˝◊√√Ó¬…±ø√ ¤˝◊√√ ’=À˘¬ı˛ õ∂±Ìœº Ó‘¬Ì ›

ŒÁ¡±¬Ûø¬ıø˙©Ü ø¬ıøé¬5 øfl¡Â≈√ ·±Â√ ¤‡±Úfl¡±¬ı˛ ’Ú…Ó¬˜ Î¬◊øæ√√º

(iii) √flË¡±z¬œ˚˛ ’¬ı˛Ì…ñ¬ÛÌ«À˜±‰¬œ Î¬◊øæ√√ø¬ıø˙©Ü ¤˝◊√√ ’=À˘ fl¡…±„√√±¬ı˛≈, ’¬Û¸±˜, ›˚˛±˘±ø¬ı Œfl¡±À˚˛˘±

õ∂ˆ‘¬øÓ¬ ˝√√˘ ’Ú…Ó¬˜ õ∂±Ìœº

7.6 ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡Àfl¡ ’±˜¬ı˛± õ∂ÔÀ˜ ¬ı±d≈¬Ó¬La ¬ı± ¬ı±d≈¬¬ı˛œøÓ¬ ¸•ÛÀfl«¡ ø¬ıd¬±ø¬ı˛Ó¬ˆ¬±À¬ı ’±À˘±‰¬Ú± fl¡À¬ı˛øÂ√º õ∂ÔÀ˜

’±˜¬ı˛± ¬ı±d≈¬Ó¬ÀLa¬ı˛ Ò±¬ı˛Ì± › ∆¬ıø˙©Ü… ŒÊ√ÀÚøÂ√º ¤¬ı˛¬Û¬ı˛ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ø¬ıøˆ¬iß Œ|øÌ·≈ø˘ ¸•ÛÀfl«¡ Ê√±Ú¬ı±¬ı˛

¬Û¬ı˛ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ø√flË¡˚˛±¬ÛXøÓ¬ ¸•ÛÀfl«¡ Ò±¬ı˛Ì± ¸—¢∂˝√√ fl¡À¬ı˛øÂ√º ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛ ˝√√˘

¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ø¬ı¬ı¬ı˛Ìº Ê√œ¬ıˆ”¬À·±À˘¬ı˛ ’±¬ı˛ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛ ˝√√˘ Ê√œ¬ıÀ·±á¬œ ¬ı± Ê√œ¬ı

¸•√x√±˚˛º Ê√œ¬ıÀ·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±À·¬ı˛ ¬Û¬ı˛ õ∂ÔÀ˜ ’±˜¬ı˛± Î¬◊øæ√√À·±á¬œ¬ı˛ Œ|øÌ·≈ø˘ ¸•ÛÀfl«¡ øÚÀÊ√À√¬ı˛

Ò±¬ı˛Ì± ¬Ûø¬ı˛¶£≈¬È¬ fl¡À¬ı˛øÂ√º Î¬◊øæ√√À·±á¬œ¬ı˛ Œ|øÌø¬ıˆ¬±À·¬ı˛ ø¬ıøˆ¬iß ø√fl¡ ¸•ÛÀfl«¡ ¤¬ı— Î¬◊~•§ d¬¬ı˛ø¬ıÚ…±¸ ¸•ÛÀfl«¡

¤˝◊√√ ¤fl¡Àfl¡ ¸—øé¬5ˆ¬±À¬ı ’±˜¬ı˛± ¬ı…±‡…± fl¡À¬ı˛øÂ√º ¤¬ı˛¬Û¬ı˛ ’±˜¬ı˛± õ∂±ÌœÀ·±á¬œ¬ı˛ Œ|øÌ·≈ø˘ ¸•ÛÀfl«¡
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’±À˘±‰¬Ú± fl¡À¬ı˛øÂ√ ¤¬ı— Î¬◊øæ√√ › õ∂±ÌœÀ√¬ı˛ ¬ıKI◊ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ Œˆ¬ÃÀ·±ø˘fl¡ ’=˘·≈ø˘¬ı˛ ¬ıKI◊Ú ¸•ÛÀfl«¡

Ò±¬ı˛Ì± ¸—¢∂˝√√ fl¡À¬ı˛øÂ√º ’Ô«±» Î¬◊øæ√√ › õ∂±Ìœ Œ·±á¬œÀ√¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡ ¤˝◊√√ ¤fl¡Àfl¡ ’±À˘±ø‰¬Ó¬
√̋√À ˛̊ÀÂ√º

7.7 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. ¬ı±d≈¬Ó¬ÀLa¬ı˛ ˝◊√√—¬ı˛±øÊ√ õ∂øÓ¬˙s øfl¡ ¤¬ı— ¸¬ı«õ∂Ô˜ Œfl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛Ú∑

2. ›Î¬±˜ ¬ıøÌ«Ó¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ¸—:± √±›º

3. ˜±Ú¬ıœ˚˛ ¬ı±d≈¬Ó¬La fl¡±Àfl¡ ¬ıÀ˘∑

4. ¬ı±d≈¬Ó¬ÀLa õ∂Ò±Ú øÓ¬ÚøÈ¬ Î¬◊¬Û±√±Ú øfl¡ øfl¡∑

5. ˜±˝◊√√À√flË¡±fl¡ÚøÊ√Î¬◊˜±¬ı˛ ¬ı± ø¬ıÀ˚˛±Ê√fl¡ fl¡±À√¬ı˛ ¬ıÀ˘∑

6. Ê√œ¬ı ¸•√x√±˚˛ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛∑

7. ˜≈‡… ¸•√x√±˚˛ › Œ·ÃÌ ¸•√x√±˚˛ fl¡±Àfl¡ ¬ıÀ˘∑

8. ’¬Û≈©Ûfl¡ Î¬◊øæ√√ fl¡±Àfl¡ ¬ıÀ˘∑

9. ¬ıË±À˚˛±Ù¬±˝◊√√È¬± øfl¡∑

10. ·≈5¬ıœÊ√œ Î¬◊øæ√√ øfl¡∑ Î¬◊√±˝√√¬ı˛Ì √±›º

11. ø¸˜¬ı±˚˛øÈ¬fl¡ Î¬◊øæ√√ fl¡±Àfl¡ ¬ıÀ˘∑

12. ë˝◊√√fl¡˘øÊ√fl¡±˘ fl¡ø˜Î¬◊øÚøÈ¬í fl¡±Àfl¡ ¬ıÀ˘∑

13. ˜˘±¶®± › fl¡Î«¬±È¬± õ∂±Ìœ fl¡±À√¬ı˛ ¬ıÀ˘∑ Î¬◊√±˝√√¬ı˛Ì √±›º

14. ’Àà√∏Cø˘˚˛±Ú ’=À˘ d¬Ú…¬Û±˚˛œ Œ˜¬ı˛≈√G¬ õ∂±Ìœ¬ı˛ ≈√øÈ¬ Î¬◊√±˝√√¬ı˛Ì √±›º

7.8 Î¬◊M√√¬ı˛˜±˘±

1. 7.2 ¤fl¡fl¡ Œ√‡≈Úº 8. 7.4.2 ¤fl¡fl¡ Œ√‡≈Úº

2. 7.2 ¤fl¡fl¡ Œ√‡≈Úº 9. 7.4.2 ¤fl¡fl¡ Œ√‡≈Úº

3. 7.2.2 ¤fl¡fl¡ Œ√‡≈Úº 10. 7.4.3 ¤fl¡fl¡ Œ√‡≈Úº

4. 7.2.4 ¤fl¡fl¡ Œ√‡≈Úº 11. 7.4.3 ¤fl¡fl¡ Œ√‡≈Úº

5. 7.3 ¤fl¡fl¡ Œ√‡≈Úº 12. 7.4.6 ¤fl¡fl¡ Œ√‡≈Úº

6. 7.4 ¤fl¡fl¡ Œ√‡≈Úº 13. 7.4.9 ¤fl¡fl¡ Œ√‡≈Úº

7. 7.4 ¤fl¡fl¡ Œ√‡≈Úº 14. 7.5 ¤fl¡fl¡ Œ√‡≈Úº
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7.9 ¢∂&Ô¬Ûø?

›Î¬±˜, ˝◊√√. ø¬Û. 1996 : Ù¬±ÚÎ¬±À˜KI◊±˘ ’Ù¬ ˝◊√√Àfl¡±˘øÊ√, ÚÈ¬¬ı˛±Ê√ ¬Û±¬ıø˘Àfl¡˙Ú¸, Œ√¬ı˛±≈√Ú

ø¸— ¸¬ıœf 1991 : ¤Úˆ¬±˚˛¬ı˛ÚÀ˜KI◊±˘ øÊ√›¢∂±øÙ¬, õ∂˚˛±· ¬Û≈d¬fl¡ ˆ¬¬ıÚ, ¤˘±˝√√±¬ı±√

˘±ø˝√√Î¬ˇœ √M√√, fl≈¡`¬˘± 2000: ¬Ûø¬ı˛À¬ı˙ ¸˜œé¬Ì, ø√ ›˚˛±˘Î«¬ Œõ∂¸ õ∂±– ø˘–, fl¡˘fl¡±Ó¬±º

› Œ√, ¬ı±¸≈À√¬ı

¸“√±Ó¬¬ı˛±, ¤¸. ø¸. 2001 : ¤Úˆ¬± ˛̊¬ı˛ÚÀ˜KI◊±˘ ¸±À ˛̊kñøÚÎ¬◊ Œ¸KC±˘ ¬ı≈fl¡ ¤ÀÊ√øk õ∂±– ø˘–, fl¡˘fl¡±Ó¬±º
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¤fl¡fl¡ 8 q ‡±√…d¬¬ı˛ñ‡±√… ‘̇∫˘, ̇ øq¡õ∂¬ı± √̋√, ̋ ◊√√Àfl¡±˘øÊ√fl¡±˘
ø¬Û¬ı˛±ø˜Î¬

·Í¬Ú
8.1. õ∂d¬±¬ıÚ± › Î¬◊ÀV˙…

8.2. ‡±√…d¬¬ı˛ ¬ı± √√√∏CøÙ¬fl¡ Œ˘Àˆ¬˘

8.3. ‡±√…˙‘∫˘

8.3.1. √‡±√…˙‘∫À˘¬ı˛ õ∂fl¡±¬ı˛Àˆ¬√

8.3.2. ‡±√…˙‘∫À˘¬ı˛ ·≈¬ı˛≈Q

8.3.3. ‡±√…˙‘∫À˘¬ı˛ ∆¬ıø˙©Ü…

8.3.4. ‡±√…Ê√±˘

8.4. ˙øq¡ › ˙øq¡õ∂¬ı±˝√√ ¸˜”˝√√

8.4.1. ¬ı±d≈¬Ó¬ÀLa¬ı˛ ˙øq¡ õ∂¬ı±˝

8.4.2. ˙øq¡¬ı˛ Î¬◊»¸ ¬ı˛”À¬Û ¸”˚«

8.4.3. õ∂fl‘¡øÓ¬ÀÓ¬ ˙øq¡¬ı˛ ¬ı˛”¬Û±z¬¬ı˛

8.4.4. Lindman-¤¬ı˛ ·øÓ¬˙œ˘ ‡±√…d¬À¬ı˛¬ı˛ Ò±¬ı˛Ì±

8.4.5. ˙øq¡õ∂¬ı±À˝√√¬ı˛ ¬Û˚«±˚˛¸˜”˝√√

8.4.6. ˙øq¡õ∂¬ı±˝√√ ¸—√flË¡±z¬ ø¬ıøˆ¬iß ˜ÀÎ¬˘

8.5. ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ¬ı± ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜Î¬

8.5.1. ¬ı±d≈¬¬Ûø¬ı˛À¬ı˙·Ó¬ ¬ı± ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ Œ|øÌø¬ıˆ¬±·

8.6. ¸±¬ı˛±—˙

8.7. ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

8.8. Î¬◊M√√¬ı˛̃ ±˘±

8.9. ¢∂&Ô¬Ûø?

8.1 õ∂d¬±¬ıÚ± › Î¬◊ÀV˙…

Ê√œ¬ı ˆ”¬À·±À˘¬ı˛ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯˚˛ ˝√√˘ ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ‡±À√…¬ı˛ ¸•Ûfl«¡ øÚÀ«√˙fl¡±¬ı˛œ ‡±√…d¬¬ı˛º
¤Â√±Î¬ˇ± ‡±√…˙‘∫˘ Œfl¡±ÀÚ± ¤fl¡øÈ¬ ø¬ıÀ˙¯∏ ¬ı±d≈¬Ó¬ÀLa ’¬ıàÔ±Úfl¡±¬ı˛œ Ê√œ¬ıÀ√¬ı˛ ˜ÀÒ… ‡±√…-‡±√Àfl¡¬ı˛ ¸•Ûfl«¡Àfl¡
øÚÀ«√˙ fl¡À¬ı˛º ¸”˚« ŒÔÀfl¡ Î¬◊øæ√√À√À˝√√ ¤¬ı— Î¬◊øæ√√À√˝√√ ŒÔÀfl¡ õ∂±ÌœÀ√À˝√√ ˙øq¡¬ı˛ õ∂¬ı±˝√√ ¬ı±d≈¬Ó¬ÀLa ’¬ıàÔ±Úfl¡±¬ı˛œ
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Ê√œ¬ıfl”¡À˘¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ ¬ÛÀé¬ ’øÓ¬ õ∂À˚˛±Ê√Úœ˚˛ ø¬ı¯∏˚˛º Ó¬±Â√±Î¬ˇ± ë¬ı±d≈¬¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø¬Û¬ı˛±ø˜Î¬í Ê√œ¬ıÀ√¬ı˛

¸—‡…± ˙øq¡ › ˆ¬¬ı˛ ¸•ÛÀfl«¡ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Ò±¬ı˛Ì± õ∂√±Ú fl¡À¬ı˛º ¬ıÓ«¬˜±Ú ¤fl¡fl¡øÈ¬ÀÓ¬ Î¬◊¬Ûø¬ı˛Î¬◊q¡ ø¬ı¯∏˚˛·≈ø˘

¸—Àé¬À¬Û ’±À˘±ø‰¬Ó¬ ˝√√À¬ıº

Î¬◊ÀV˙…ñ¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬ÛÎ¬ˇ±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚñ

n ‡±√…d¬¬ı˛ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

n ‡±√…˙‘∫˘ñÓ¬±¬ı˛ Œ|øÌ ø¬ıˆ¬±· ·≈¬ı˛≈Q › ∆¬ıø˙©Ü…º

n ‡±√…Ê√±À˘¬ı˛ Ò±¬ı˛Ì±º

n ˙øq¡, ˙øq¡ õ∂¬ı±˝√√, ¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ õ∂Ò±Ú Î¬◊»¸, ˙øq¡¬ı˛ ¬ı˛”¬Û±z¬¬ı˛, ˙øq¡õ∂¬ı±À˝√√¬ı˛ ¬Û˚«±˚˛ ¤¬ı—

˙øq¡ õ∂¬ı±˝√√ ¸—√flË¡±z¬ ø¬ıøˆ¬iß ˜ÀÎ¬˘º

n ¬ı±d≈¬¬Ûø¬ı˛À¬ı˙·Ó¬ ¬ı± ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜Î¬º

8.2 ‡±√…d¬¬ı˛ ¬ı± √√√∏CøÙ¬fl¡ Œ˘Àˆ¬˘

¬ı±d≈¬Ó¬ÀLa ’¸—‡… Ê√œ¬ıÊz≈¬ › ·±Â√¬Û±˘± ¬Û±˙±¬Û±ø˙ ’¬ıàÔ±Ú fl¡À¬ı˛, ¤À√¬ı˛ ‡±√…±ˆ¬…±¸ õ∂±˚˛ ¤fl¡˝◊√√

Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛ ¤¬ı— ¤¬ı˛± õ∂±˚˛ ¤fl¡˝◊√√ Î¬◊»¸ ŒÔÀfl¡ øÚÀÊ√À√¬ı˛ ‡±√… ¸—¢∂˝√√ fl¡À¬ı˛º ¬ı±d≈¬Ó¬ÀLa ‡±√fl¡ › Î¬◊»¬Û±√fl¡ñ

≈√øÈ¬ ¸•√x√±˚˛˝◊√√ ø¬ıøˆ¬iß‡±√… Œ·±á¬œÀÓ¬ ø¬ıˆ¬q¡, ˚±À√¬ı˛ õ∂øÓ¬øÈ¬ Œ·±á¬œ ‡±√…d¬¬ı˛ ¬ı± ë√√√∏CøÙ¬fl¡ Œ˘Àˆ¬˘í Ú±À˜

¬Ûø¬ı˛ø‰¬Ó¬º ’Ô«±» ‡±√…˙‘∫À˘¬ı˛ ¬Û≈ø©Üd¬¬ı˛·≈ø˘Àfl¡ ‡±√…d¬¬ı˛ ¬ıÀ˘º Œ˚¸¬ı Ê√œ¬ı Î¬◊øæ√√d¬¬ı˛ ŒÔÀfl¡ ¸˜±Ú ¸—‡…fl¡

Ò±¬Û Î¬◊“√‰≈¬ÀÓ¬ Ô±fl¡± d¬¬ı˛ ŒÔÀfl¡ ‡±√… Œ˚±·±Î¬ˇ fl¡À¬ı˛, Œ¸˝◊√√¸¬ı Ê√œ¬ı·≈ø˘ ¤fl¡˝◊√√ ‡±√…d¬À¬ı˛ ’¬ıàÔ±Ú fl¡À¬ı˛º

‡±À√…¬ı˛ ’ˆ¬…±¸ ’Ú≈¸±À¬ı˛ ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z≈¬·≈ø˘Àfl¡ ø¬ıøˆ¬iß d¬À¬ı˛ ˆ¬±· fl¡¬ı˛± ˚±˚˛, ˚±¬ı˛ õ∂Ô˜

d¬À¬ı˛ Ô±Àfl¡ ¸¬ı≈Ê√fl¡Ì±ø¬ıø˙©Ü ·±Â√º ¤¬ı˛± øÚÀÊ√À√¬ı˛ ‡±√… øÚÀÊ√¬ı˛± ∆Ó¬ø¬ı˛ fl¡À¬ı˛ ¬ıÀ˘ ¤À√¬ı˛ ¶§Àˆ¬±Ê√œ ¬ıÀ˘º

¸¬ı≈Ê√ ·±Â√¬Û±˘± › ‚±¸ ‡±˚˛ ¤˜Ú õ∂±Ìœ·≈ø˘Àfl¡ [Œ˚˜Ú, Ù¬øÎ¬ˇ—, ˝◊√√“√≈√¬ı˛, ‡¬ı˛À·±¸, Œ·±¬ı˛≈ ˝◊√√Ó¬…±ø√] ¤fl¡øÈ¬

d¬À¬ı˛¬ı˛ ˜ÀÒ… ¬ı˛±‡± ˚±˚˛º ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa ¸±Ò±¬ı˛ÌÓ¬ øÓ¬Ú ŒÔÀfl¡ Â√˚˛øÈ¬ d¬¬ı˛ Ô±Àfl¡º Ê√œ¬ıÀ·±á¬œ¬ı˛ ¤˝◊√√ ¸˜d¬

d¬¬ı˛·≈ø˘¬ı˛ ø˜ø˘Ó¬ ·Í¬Ú ¬ı± ¸±˜ø¢∂fl¡ ’¬ıàÔ± ë√√√∏CøÙ¬fl¡ ·Í¬Úí Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

¬ı±d≈¬Ó¬ÀLa¬ı˛ õ∂Ô˜ ‡±√…d¬À¬ı˛ Ô±Àfl¡ Î¬◊»¬Û±√fl¡ ¬ı± ¸¬ı≈Ê√ ‚±¸, ø¡ZÓ¬œ˚˛ d¬À¬ı˛ Ô±Àfl¡ õ∂±Ôø˜fl¡ ‡±√fl¡

¬ı± Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ, Ó‘¬Ó¬œ˚˛ d¬À¬ı˛ Ô±Àfl¡ õ∂±Ôø˜fl¡ ˜±—¸±˙œ õ∂±Ìœ ¤¬ı— ‰¬Ó≈¬Ô« ¬ı± ¸À¬ı«±2‰¬ d¬À¬ı˛ Ô±Àfl¡

¬ıÀÎ¬ˇ± ’±fl¡±À¬ı˛¬ı˛ ˜±—¸±˙œ õ∂±Ìœº ¬Û‘øÔ¬ıœ¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¬ÛøÓ¬Ó¬ Œ¸Ã¬ı˛¬ı˛øù¨¬ı˛ õ∂±˚˛ 1-5 ˙Ó¬±—˙ ¸¬ı≈Ê√ ·±Â√·≈ø˘

fl¡±ÀÊ√ ˘±·±˚˛º ø¡ZÓ¬œ˚˛ d¬À¬ı˛¬ı˛ Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ¬ı˛± õ∂Ô˜ d¬À¬ı˛¬ı˛ ¸ø=Ó¬ ˙øq¡¬ı˛ õ∂±˚˛ 5-20 ˙Ó¬±—˙ fl¡±ÀÊ√

˘±·±˚˛, ¬Û¬ı˛¬ıÓ«¬œ d¬À¬ı˛¬ı˛ ˜±—¸±˙œ õ∂±Ìœ¬ı˛± ’±¬ı±¬ı˛ ’±À·fl¡±¬ı˛ d¬À¬ı˛¬ı˛ ˜±S 5-20 ˙Ó¬±—˙ ˙øq¡Àfl¡ øÚÀÊ√¬ı˛

fl¡±ÀÊ√ ˘±·±˚˛º
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√√√∏CøÙ¬fl¡ ·Í¬ÀÚ ˙øq¡ › ‡±√… Î¬◊¬Û±√±Ú·≈ø˘ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊¬Û±À˚˛ ’ÕÊ√¬ı˜G¬˘ ŒÔÀfl¡ ø¬ıøˆ¬iß d¬¬ı˛ ¬Ûø¬ı˛√flË¡˜±

fl¡À¬ı˛ ’±¬ı±¬ı˛ ’ÕÊ√¬ı˜G¬À˘ øÙ¬À¬ı˛ ’±À¸º õ∂øÓ¬øÈ¬ d¬¬ı˛ ’øÓ¬√flË¡˜ fl¡¬ı˛±¬ı˛ ¸˜˚˛ ˙øq¡¬ı˛ øfl¡Â≈√ øfl¡Â≈√ ’—˙ øÚ–À˙ø¯∏Ó¬

˝√√˚˛º õ∂øÓ¬ d¬À¬ı˛ ù´¸Ú › Œ¬ı˛‰¬Ú ¬ÛXøÓ¬¬ı˛ ˜Ò… ø√À˚˛ ˙øq¡ › ’Ú…±Ú… ’ÕÊ√¬ı ¬Û√±ÀÔ«¬ı˛ ’¬Û‰¬˚˛ ˝√√˚˛º √√√∏CøÙ¬fl¡

·Í¬ÀÚ d¬¬ı˛·≈ø˘¬ı˛ ¸—‡…± ˚Ó¬ Œ¬ıø˙ ˝√√˚˛, ˙øq¡ › ’Ú…±Ú… ’ÕÊ√¬ı ¬Û√±ÀÔ«¬ı˛ ’¬Û‰¬˚˛ Œ¬ıø˙ ˝√√˚˛º

àÔ˘ˆ¬±À·¬ı˛ √√√∏CøÙ¬fl¡ ·Í¬ÀÚ¬ı˛ d¬¬ı˛ø¬ıÚ…±À¸¬ı˛ Î¬◊√±˝√√¬ı˛Ì ˝√√˘ ‚±¸ñŒ·±¬ı˛≈ñ¬ı±‚º ’±¬ı±¬ı˛ Ê√˘ˆ¬±À· ¤˝◊√√

d¬¬ı˛ø¬ıÚ…±¸ ˝√√˘ é≈¬^ Î¬◊øæ√√ñé≈¬^ õ∂±Ìœñ˜±Â√º Ê√˘ˆ¬±À·¬ı˛ ¤fl¡øÈ¬ ‡±√…˙‘∫À˘¬ı˛ ‡±√…d¬¬ı˛·≈ø˘ ÚœÀ‰¬

ø¬ıd¬±ø¬ı˛Ó¬ˆ¬±À¬ı Œ√‡±ÀÚ± ˝√√˘ñ

‡±√…d¬¬ı˛ õ∂Ô˜ ø¡ZÓ¬œ˚˛ Ó‘¬Ó¬œ˚˛ ‰¬Ó≈¬Ô« ¬Û=˜

Ê√œ¬ı Î¬±˚˛±È¬¸ õ∂±Ìœ ŒÂ√±ÀÈ¬± ˜±Â√ ¬ıÀÎ¬ˇ± ˜±Â√ ˜±Ú≈¯∏
õ≠±—fl¡È¬Ú

‡±√…˙‘∫À˘ Î¬◊»¬Û±√fl¡ õ∂Ô˜ Œ|øÌ¬ı˛ ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ Ó‘¬Ó¬œ˚˛ Œ|øÌ¬ı˛ ‰¬Ó≈¬Ô« Œ|øÌ¬ı˛
   ‡±√fl¡    ‡±√fl¡    ‡±√fl¡    ‡±√fl¡

Trophic layer ¬ı± √√√∏CøÙ¬fl¡ d¬¬ı˛·≈ø˘¬ı˛ ¸±˜ø¢∂fl¡ ’¬ıàÔ± √√√∏CøÙ¬fl¡ ·Í¬Ú (Trophic structure) Ú±À˜

¬Ûø¬ı˛ø‰¬Ó¬º ø¢∂fl¡ ˙s ë√√√∏CÙ¬í (Troph) ¬ı˘ÀÓ¬ ‡±À√…¬ı˛ Œ˚±·±ÚÀfl¡ Œ¬ı±Á¡±˚˛º Î¬◊»¬Û±√fl¡ d¬¬ı˛ ŒÔÀfl¡ ˚Ó¬ Î¬◊¬ÛÀ¬ı˛¬ı˛

ø√Àfl¡ ˚±›˚˛± ˚±˚˛,  ¬Û≈ø©Ü¬ı˛ ¬Ûø¬ı˛˜±Ì Ó¬Ó¬ fl¡˜ÀÓ¬ Ô±Àfl¡º ¬Û≈ø©Ü ¬ı± ‡±À√…¬ı˛ Œ˚±·±ÀÚ¬ı˛ √flË¡˜¬Û˚«±˚˛ ’Ú≈¸±À¬ı˛

√√√∏CøÙ¬fl¡ d¬¬ı˛·≈ø˘Àfl¡ ¬Û¬ı˛¬Û¬ı˛ Â√Àfl¡ ¸±Ê√±ÀÚ± Ô±Àfl¡º √√√∏CøÙ¬fl¡ ·Í¬ÀÚ ø¬ıøˆ¬iß ‡±√…d¬À¬ı˛¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ ÚœÀ‰¬

Î¬◊¬ÛàÔ±¬ÛÚ fl¡¬ı˛± ˝√√˘ñ

õ∂Ô˜ ‡±√…d¬¬ı˛ – ¤øÈ¬ ˝√√˘ ‡±√…˙‘∫À˘¬ı˛ øˆ¬øM√√ d¬¬ı˛º õ∂Ò±ÚÓ¬ ¶§Î¬◊»¬Û±√Úfl¡±¬ı˛œ › ¶§Àˆ¬±Ê√œ ·±Â√¬Û±˘±

¤˝◊√√ d¬À¬ı˛ ’¬ıàÔ±Ú fl¡À¬ı˛º ¤Àfl¡ Î¬◊»¬Û±√fl¡ d¬¬ı˛› ¬ıÀ˘º ¸”˚«, ¬ı±˚˛≈, ˜±øÈ¬, Ê√˘ ¤¬ı— ø¬ıÀ˚˛±Ê√fl¡À√¬ı˛ ŒÔÀfl¡

·±Â√¬Û±˘± ˙øq¡ ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— øÚÀÊ√À√¬ı˛ ‡±√… ∆Ó¬ø¬ı˛ fl¡À¬ı˛º
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ø‰¬S 1 : √√√∏CøÙ¬fl¡ ·Í¬ÀÚ ø¬ıøˆ¬iß ‡±√…d¬À¬ı˛¬ı˛ ˜ÀÒ… ¸•Ûfl«¡

ø¡ZÓ¬œ˚˛ ‡±√…d¬¬ı˛  . Œ˚¸¬ı Ê√œ¬ı øÚÀÊ√À√¬ı˛ ‡±√… øÚÀÊ√¬ı˛± ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±, ‡±À√…¬ı˛ Ê√Ú… õ∂Ô˜

d¬À¬ı˛¬ı˛ ·±Â√¬Û±˘±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, Œ¸˝◊√√¸¬ı Ê√œÀ¬ı¬ı˛± ø¡ZÓ¬œ˚˛ ‡±√…d¬À¬ı˛¬ı˛ ’z¬ˆ«≈¬q¡º ¤À√¬ı˛ õ∂Ô˜ Œ|øÌ¬ı˛

‡±√fl¡ ¬ıÀ˘º Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ Œ˚˜Ú, Œ·±¬ı˛≈, Œˆ¬Î¬ˇ±, ˝√√ø¬ı˛Ì, Â√±·˘ õ∂ˆ‘¬øÓ¬ ¤˝◊√√ d¬À¬ı˛¬ı˛ ’z¬·«Ó¬º

Ó‘¬Ó¬œ˚˛ ‡±√…d¬¬ı˛  . ¤˝◊√√ ‡±√…d¬À¬ı˛¬ı˛ õ∂±Ìœ¬ı˛± ‡±À√…¬ı˛ Ê√Ú… ø¡ZÓ¬œ˚˛ d¬À¬ı˛¬ı˛ Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

¤À√¬ı˛ ˜±—¸±˙œ õ∂±Ìœ ¬ıÀ˘º Œ˚˜Ú ø¸—˝√√, ø‰¬Ó¬±¬ı±‚, ¬¬ı±Ê√¬Û±ø‡, ø˙fl¡±ø¬ı˛ ˜±Â√ õ∂ˆ‘¬øÓ¬º

‰¬Ó≈¬Ô« ‡±√…d¬¬ı˛  . Œ˚¸¬ı õ∂±Ìœ ÚœÀ‰¬¬ı˛ øÓ¬ÚøÈ¬ ‡±√…d¬¬ı˛ ŒÔÀfl¡ õ∂Ó¬…é¬ ¬ı± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ‡±√… ¸—¢∂˝√√

fl¡À¬ı˛, Ó¬±À√¬ı˛ ‰¬Ó≈¬Ô« ‡±√…d¬À¬ı˛¬ı˛ Ê√œ¬ı ¬ıÀ˘º ˜±Ú≈¯∏ ¤˝◊√√ d¬À¬ı˛¬ı˛ ¸√¸… ¤¬ı— ¤¬ı˛± ¸¬ı«ˆ≈¬fl¡ õ∂±Ìœº

8.3 ‡±√…˙‘∫˘ (Food Chain)

¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊»¬Û±√fl¡ › ‡±√Àfl¡¬ı˛ ˜ÀÒ… ¬Û˚«±˚˛√flË¡ø˜fl¡ ¸•Ûfl«¡Àfl¡ ¤¬ı— ¤À√¬ı˛ ˜ÀÒ… ‡±√…˙øq¡ õ∂¬ı±À˝√√¬ı˛

˜Ò… ø√À˚˛ Œ˚ ˙‘∫˘ ¬ı˛‰¬Ú± fl¡¬ı˛± ˝√√˚˛, Ó¬±Àfl¡ ‡±√…˙‘∫˘ ¬ıÀ˘º Œ˚ Œfl¡±ÀÚ± ¬ı±d≈¬Ó¬ÀLa ¸¬ı≈Ê√ ·±Â√ Œ¸Ã¬ı˛˙øq¡Àfl¡

øÚÀÊ√¬ı˛ Œ√À˝√√ ˙‘∫ø˘Ó¬ fl¡¬ı˛±¬ı˛ ¬ÛÀ¬ı˛ Ó¬±Àfl¡ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊√√ ¬ı˛±¸±˚˛øÚfl¡

˙øq¡ fl¡¬±À¬ı«±˝√√±˝◊√√ÀEÈ¬ Ù¬…±È¬, Œõ∂±øÈ¬Ú õ∂ˆ‘¬øÓ¬ ‡±À√…¬ı˛ ˜ÀÒ… ¬ı“√±Ò± ¬ÛÀÎ¬ˇº Ê√œ¬ı˜G¬À˘¬ı˛ ø¬ıøˆ¬iß õ∂±ÌœÀfl¡ ˙øq¡¬ı˛

õ∂±ø5 ¬ı± Œ˚±·±ÀÚ¬ı˛ ø¬ı¯∏À˚˛ ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡¬ı˛ÀÓ¬ ˝√√˚˛ ¤¬ı— ¤fl¡˝◊√√ fl¡±¬ı˛ÀÌ Œfl¡±ÀÚ± Ê√±˚˛·±˚˛

¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ Œ¸Ã¬ı˛˙øq¡ ’±¬ıX fl¡¬ı˛±¬ı˛ é¬˜Ó¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛˝◊√√ ¸À¬ı«±2‰¬ ‡±√…d¬À¬ı˛¬ı˛ ˙øq¡ øÚˆ«¬¬ı˛ fl¡À¬ı˛º õ∂fl‘¡Ó¬¬ÛÀé¬

¬ı±˚˛≈ (Co2) ˜±øÈ¬, Ê√˘ ˜±øÈ¬ Ÿ¬ ‡±√… ø¬ıÀ ˛̊±Ê√fl¡

¶§Àˆ¬±Ê√œ

˙±fl¡±˙œ

˜±—¸±˙œ

˜±Ú≈̄ ∏

ä

ä

ä

ä

ää
ä

ø¡ZÓ¬œ˚˛

‡±√…d¬¬ı˛ 1

‡±√…d¬¬ı˛ 2

‡±√…d¬¬ı˛ 3

‡±√…d¬¬ı˛ 4
ä

ä
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Î¬◊»¬Û±√fl¡ ¬ı± ¸¬ı≈Ê√ ·±Â√ Œ˚ ˙øq¡ ¬› ‡±√… ¸=˚˛ fl¡À¬ı˛ Œ¬ı“√À‰¬ Ô±Àfl¡ Ó¬± ÚœÀ‰¬¬ı˛ d¬¬ı˛ ŒÔÀfl¡ õ∂¬ı±ø˝√√Ó¬

˝√√À˚˛ ø¬ıøˆ¬iß ‡±√…d¬À¬ı˛¬ı˛ ˜Ò… ø√À˚˛ õ∂¬ı±ø˝√√Ó¬ ˝√√À˚˛ ¸À¬ı«±2‰¬ ‡±√…d¬À¬ı˛ Œ¬ÛÃ“√Â√±ÀÚ±¬ı˛ Ù¬À˘ Œ˚ ˙‘∫À˘¬ı˛ ˜ÀÓ¬±

·Í¬Ú±fl‘¡øÓ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛, Ó¬±Àfl¡ ‡±√…˙‘∫˘ ¬ıÀ˘º ø¬ı:±Úœ Odum (1966) ¤¬ı˛ ˜ÀÓ¬, Î¬◊»¬Û±√fl¡ ŒÔÀfl¡

˙≈¬ı˛≈ fl¡À¬ı˛ √flË¡˜±i§ø˚˛fl¡ˆ¬±À¬ı ‡±√… ‡±√fl¡ ¸•ÛÀfl«¡¬ı˛ øˆ¬øM√√ÀÓ¬ ø¬ıøˆ¬iß õ∂±Ìœ Œ·±á¬œ¬ı˛ ˜ÀÒ… ‡±√…˙øq¡ õ∂¬ı±À˝√√¬ı˛

Œ˚ Ò±¬ı˛±¬ı±ø˝√√fl¡Ó¬± õ∂øÓ¬øá¬Ó¬ ˝√√˚˛, Ó¬±Àfl¡˝◊√√ ‡±√…˙‘∫˘ ¬ıÀ˘º

Î¬◊√±˝√√¬ı˛Ì  . ¸¬ı≈Ê√ ·±ÀÂ√ ¬ı± ‚±¸ → fl¡œÈ¬¬ÛÓ¬e· → ¬ı…±— → ¸±¬Û → ˜˚˛”¬ı˛ ¬ı± ¬ı±Ê√¬Û±ø‡º

õ∂øÓ¬øÈ¬ ‡±√…˙‘∫À˘ ’ÀÚfl¡·≈ø˘ ¬Û≈ø©Ü¬ı˛ d¬¬ı˛ Ô±Àfl¡º ¤À√¬ı˛ ‡±√…d¬¬ı˛ (Traphic level) ¬ıÀ˘º Œ˚

Œfl¡±ÀÚ± ‡±√…˙‘∫À˘¬ı˛ õ∂Ô˜ ‡±√…d¬¬ı˛øÈ¬ Î¬◊»¬Û±√fl¡ ¬ı± ¶§Àˆ¬±Ê√œ Ê√œÀ¬ı¬ı˛ ¡Z±¬ı˛± ·øÍ¬Ó¬ ˝√√˚˛º ¤˝◊√√ ‡±√…d¬¬ı˛Àfl¡

¬ıÀ˘ Î¬◊»¬Û±√fl¡ d¬¬ı˛º ¬Û¬ı˛¬ıÓ«¬œ ‡±√…d¬¬ı˛·≈ø˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ‡±√fl¡ (Consumer) ø√À˚˛ ·øÍ¬Ó¬ ˝√√˚˛º

‡±√fl¡ Ê√œ¬ı·≈ø˘ ¶§Àˆ¬±Ê√œ Ê√œ¬ı ’Ô¬ı± ¶§Àˆ¬±Ê√œ Ê√œÀ¬ı¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ õ∂±ÌœÀ√¬ı˛ ‡±√… ø˝√√¸±À¬ı

¢∂˝√√Ì fl¡À¬ı˛º Ó¬±˝◊√√ ¤À√¬ı˛ ¬Û¬ı˛Àˆ¬±Ê√œ Ê√œ¬ı (heterotroph) ¬ıÀ˘º Ê√œ¬ı˜G¬À˘ ‡±√fl¡À√¬ı˛ øÓ¬Ú Œ|øÌÀÓ¬

ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(a) Ó‘¬ÌÀˆ¬±Ê√œ ñ Œ˚˜Ú, ˝√√ø¬ı˛Ì, Œ·±¬ı˛≈, ‡¬ı˛À·±¸ ˝◊√√Ó¬…±ø√º

(b) ˜±—¸±˙œ ñ Œ˚˜Ú, ¬ı±‚, ø¸—˝√√ ˝◊√√Ó¬…±ø√º

(c) ¸¬ı«ˆ≈¬fl¡ ñ Œ˚˜Ú, ˜±Ú≈¯∏º

‡±√…-‡±√Àfl¡¬ı˛ ¸•ÛÀfl«¡¬ı˛ øˆ¬øM√√ÀÓ¬ Ê√œ¬ı˜G¬˘œ˚˛ ‡±√fl¡·≈ø˘Àfl¡ øÚ•ßø˘ø‡Ó¬ Œ|øÌ·≈ø˘ÀÓ¬ ˆ¬±· fl¡¬ı˛±

˚±˚˛ ˚Ô±ñ

(a) õ∂Ô˜ Œ|øÌ¬ı˛ ‡±√fl¡  . ¤˝◊√√ Œ|øÌ¬ı˛ Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ¬ı˛± Î¬◊»¬Û±√fl¡ ·±ÀÂ√¬ı˛ Î¬◊¬Û¬ı˛ øÚÀÊ√À√¬ı˛ ‡±À√…¬ı˛

Ê√Ú… õ∂Ó¬…é¬ˆ¬±À¬ı øÚˆ«¬¬ı˛ fl¡À¬ı˛º

(b) ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡  . ¤˝◊√√ Œ|øÌ¬ı˛ ˜±—¸±˙œ õ∂±Ìœ¬ı˛± [¬ı±‚, ø¸—˝√√ ˝◊√√Ó¬…±ø√] Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛

‡±√… ø˝√√À¸À¬ı ¢∂˝√√Ì fl¡À¬ı˛º

(c) Ó‘¬Ó¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡  . ¤˝◊√√ Œ|øÌ¬ı˛ õ∂±Ìœ¬ı˛± [¬ı±Ê√¬Û±ø‡, ˜±Ú≈¯∏ ˝◊√√Ó¬…±ø√] ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ õ∂±ÌœÀ√¬ı˛

‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛º

Ê√øÈ¬˘ ¬ı±d≈¬Ó¬La·≈ø˘ÀÓ¬, ø¬ıÀ˙¯∏ fl¡À¬ı˛ ’±^« Î¬◊¯∏Æ˜G¬À˘ ‡±√…˙‘∫˘ Ú±Ú± fl¡±¬ı˛ÀÌ Ê√øÈ¬˘ ˝√√˚˛, fl¡±¬ı˛Ì

¤‡±ÀÚ Ê√œ¬ıÀ√¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ øÚˆ«¬¬ı˛Ó¬± ’ÀÚfl¡ Œ¬ıø˙ Ê√øÈ¬˘º ‡±√…˙‘∫À˘¬ı˛ Ò˜« ˝√√˘, ¤¬ı˛± ¸¬ı«øÚ•ß d¬À¬ı˛

Ê√œÀ¬ı¬ı˛ ¸—‡…±, Ê√œ¬ıˆ¬±¬ı˛ ¤¬ı— ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ ˝√√˚˛, ˙‘∫À˘ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛·≈ø˘ÀÓ¬ ¬Ûø¬ı˛˜±Ì·≈ø˘ fl¡˜ÀÓ¬

Ô±Àfl¡, Ù¬À˘ √√√∏CøÙ¬fl¡ ·Í¬Ú ’ÀÚfl¡È¬± ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ˜ÀÓ¬± Œ√‡ÀÓ¬ ˝√√˚˛º √√√∏CøÙ¬fl¡ ·Í¬ÀÚ ‡±√…˙‘∫À˘¬ı˛ ÚœÀ‰¬¬ı˛
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d¬À¬ı̨ Î¬◊øæ√√ › õ∂±ÌœÀ√¬ı̨ ¸—‡…± ’ÀÚfl¡ Œ¬ıø˙ Ô±Àfl¡, øfl¡z≈¬ ’±fl¡±¬ı̨ ŒÂ√±ÀÈ¬± √̋√̊ º̨ ˚ø√› õ∂øÓ¬øÈ¬ õ∂±Ìœ ›
Î¬◊øæ√√ ø¬ÛÂ≈√ Ê√œ¬ıˆ¬¬ı̨ fl¡˜ Ô±Àfl¡, øfl¡z≈¬ õ∂øÓ¬ ¤fl¡fl¡ ¸˜À˚̨ Ê√œ¬ıˆ¬¬ı̨ ’ÀÚfl¡ Œ¬ıø˙ √̋√̊ º̨ ¤fl¡øÈ¬ øÚø«√©Ü ¸˜À˚̨
õ∂øÓ¬ ¤fl¡fl¡ ’±˚̨Ó¬ÀÚ Ê√œÀ¬ı¬ı̨ ›Ê√ÚÀfl¡ Ê√œ¬ıˆ¬¬ı̨ ¬ı± ¬ı±À˚̨±˜±¸ ¬ıÀ˘º ˚Ó¬ Î¬◊¬ÛÀ¬ı̨¬ı̨ d¬À¬ı̨ ˚±›˚̨± ˚±˚̨, õ∂øÓ¬
¤fl¡fl¡ ’±˚̨Ó¬ÀÚ Ê√œ¬ıˆ¬À¬ı̨¬ı̨ ¬Ûø¬ı̨˜±Ì ¬ı±ÀÎ¬̌, øfl¡z≈¬ õ∂øÓ¬ ¤fl¡fl¡ ¸˜À˚̨ Î¬◊»¬Û±√Ú fl¡˜ √̋√̊ º̨ Ù¬À˘ ¸—‡…±¬ı̨ øˆ¬øM√√ÀÓ¬
¬ı± Ê√œ¬ıˆ¬À¬ı̨¬ı̨ Î¬◊¬Û¬ı̨ øÚ «̂¬¬ı̨ fl¡À¬ı̨ √√√∏CøÙ¬fl¡ ·Í¬Ú øÚ•ßø˘ø‡Ó¬ ø¬Û¬ı̨±ø˜ÀÎ¬¬ı̨ ˜ÀÓ¬± Œ√‡ÀÓ¬ √̋√̊ º̨

Ó‘¬Ó¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡

ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡

õ∂Ô˜ Œ|øÌ¬ı˛ ¬ı± õ∂±Ôø˜fl¡ ‡±√fl¡

Î¬◊»¬Û±√fl¡

8.3.1 ‡±√…˙‘∫À˘¬ı˛ õ∂fl¡±¬ı˛Àˆ¬√

¬ı±d≈¬Ó¬ÀLa ‡±√…˙‘∫˘Àfl¡ õ∂Ò±ÚÓ¬ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

1. ‰¬±¬ı˛Ìøˆ¬øM√√fl¡ ¬ı± Œ¢∂øÊ√— ‡±√…˙‘∫˘

2. ˜‘Ó¬Ê√œ¬ıœ ¬ı± ŒÎ¬ø√√√∏CÈ¬±¸ ‡±√…˙‘∫˘

Œ˚ ¸˜d¬ ‡±√fl¡ õ∂±Ìœ Î¬◊»¬Û±√fl¡ Î¬◊øæ√√ › Î¬◊øæ√À√¬ı˛ ’—˙Àfl¡ ‡±√… ø˝√√À¸À¬ı ¢∂˝√√Ì fl¡À¬ı˛ Ó¬±À√¬ı˛ ‰¬±¬ı˛Ì¬Û˙≈

¬ıÀ˘º ¤Àé¬ÀS ‡±√…˙øq¡ Î¬◊øæ√√ ŒÔÀfl¡ Ó‘¬ÌÀˆ¬±Ê√œ õ∂±ÌœÀÓ¬, ¬ÛÀ¬ı˛ ˜±—¸±˙œ õ∂±ÌœÀÓ¬ àÔ±Ú±z¬ø¬ı˛Ó¬ ˝√√˚˛º

’Ô«±» ¤˝◊√√ Œ|øÌ¬ı˛ ‡±√…˙‘∫˘ Ê√œ¬ız¬ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ˜ÀÒ… ¸œ˜±¬ıX Ô±Àfl¡º

¤˝◊√√ ‡±√…˙‘∫˘ ≈√˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º ˚Ô±ñ

(a) ø˙fl¡±ø¬ı˛ ¬ı± ‡±√fl¡ ‡±√…˙‘∫˘  . ¤ÀÓ¬ ˙±fl¡±˙œ õ∂±ÌœÀ√¬ı˛ ‡±√fl¡ d¬¬ı˛ ŒÔÀfl¡ ‡±√… ‡±√fl¡ ¸•Ûfl«¡

¬ı‘˝√√M√√¬ı˛ ˜±—¸±˙œ õ∂±Ìœ¬ı˛ d¬À¬ı˛ Œ˙¯∏ ˝√√˚˛º ˚Ô±  .

Ù¬øÎ¬ˇ— → ¬ı…±— → ¸±¬Û → ¬¬ı±Ê√¬Û±ø‡

(b) ¬Û¬ı˛Ê√œ¬ıœ ‡±√…˙‘∫˘  . ˚‡Ú ‡±√…˙‘∫À˘ ‡±√…-‡±√fl¡ ¸•Ûfl«¡ ¬ıÀÎ¬ˇ± ’±fl¡±À¬ı˛¬ı˛ õ∂±Ìœ ŒÔÀfl¡

˙≈¬ı˛≈ fl¡À¬ı˛ ¬Û¬ı˛Ê√œ¬ıœ é≈¬^ õ∂±ÌœÀÓ¬ Œ˙¯∏ ˝√√˚˛, Ó¬±Àfl¡ ¬Û¬ı˛Ê√œ¬ıœ ‡±√…˙‘∫˘ ¬ıÀ˘º ˚Ô±ñfl≈¡fl≈¡¬ı˛ → fl‘¡ø˜

→ ø¬ıÀ˚˛±Ê√fl¡

ø¬ıÀ˙¯∏ fl¡À˚˛fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ ‰¬±¬ı˛Ìøˆ¬øM√√fl¡ ‡±√… ˙‘∫À˘¬ı˛ Î¬◊√±˝√√¬ı˛Ì ÚœÀ‰¬ Œ√›˚˛± ˝√√˘ –ñ

Œ˚˜Úñ

(i) Ó‘¬Ìˆ”¬ø˜¬ı˛ ¬ı±d≈¬Ó¬LañÓ‘¬Ì → ·e·±Ù¬øÎ¬ˇ— → ¬ı…±— → ¸±¬Û → ¬ı±Ê√¬Û±ø‡
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(ii) ¬ıÚˆ”¬ø˜¬ı˛ ¬ı±d≈¬Ó¬Lañ¸¬ı≈Ê√ Î¬◊øæ√√ → ˝√√ø¬ı˛Ì → ¬ı±‚

(iii) ¬Û≈fl≈¡À¬ı˛¬ı˛ ¬ı±d≈¬Ó¬LañÊ√˘Ê√ fl¡œÈ¬¬ÛÓ¬e· → ŒÂ√±ÀÈ¬± ˜±Â√ → ¬ıÀÎ¬ˇ± ˜±Â√

(iv) ¬¸˜≈À^¬ı˛ ¬ı±d≈¬Ó¬Lañ¸±˜≈ø^fl¡ ’…±˘ø· → ŒÂ√±ÀÈ¬± ˜±Â√ → ¬ıÀÎ¬ˇ±˜±Â√ → ˝√√±„√√¬ı˛

(v) fl‘¡ø¯∏ ¬ı±d≈¬Ó¬Lañ˙¸… → ¬ÛÓ¬e· → ¬ÛÓ¬e·ˆ≈¬fl¡ ¬Û±ø‡ → ø˙fl¡±ø¬ı˛ ¬Û±ø‡º

2. ˜‘Ó¬Ê√œ¬ıœ ¬ı± Œ√√√∏Î¬ø√√√∏CÈ¬±˙ ‡±√…˙‘∫˘ñ

¬ı±d≈¬Ó¬ÀLa ¬Û√±Ô« ‰¬√flË¡±fl¡±À¬ı˛ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛º ˜‘Ó¬ Î¬◊øæ√√ ¬ı± õ∂±Ìœ¬ı˛ Œ˝√√±¬ıÀ˙¯∏ ¬ı± Ó¬±¬ı˛ ’—˙, õ∂±Ìœ¬ı˛

¬ıÊ«√… ¬Û√±Ô« õ∂ˆ‘¬øÓ¬ ∆Ê√¬ı±¬ıÀ˙¯∏ ¬ı± fl¡fl«¡¬ı˛ ø¬ıÀ˚˛±Ê√fl¡ › fl¡fl«¡¬ı˛ ˆ¬é¬fl¡ õ∂±Ìœ¬ı˛ ˜±Ò…À˜ ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√˚˛º

¤˝◊√√ ø¬ıÀ˚˛±Ê√ÀÚ¬ı˛ ˜±Ò…À˜ ∆Ê√¬ı±¬ıÀ˙À¯∏¬ı˛ ¬ı± fl¡fl«¡À¬ı˛¬ı˛ ˜Ò… ø√À˚˛ õ∂¬ı±ø˝√√Ó¬ ˙øq¡ ¬ı± ¬Û≈ø©Ü ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛

’±À¸ ¤¬ı— ’±¬ı±¬ı˛ Œ¸·≈ø˘ ·±ÀÂ√¬ı˛ ¡Z±¬ı˛± ·‘˝√√œÓ¬ ˝√√˚˛º ∆Ê√¬ı±¬ıÀ˙¯∏ ¬ı± fl¡fl«¡¬ı˛ ø¬ıÀ˚˛±Ê√ÀÚ õ∂Ò±ÚÓ¬ ≈√˝◊√√ Ò¬ı˛ÀÚ¬ı˛

’Ú≈Ê√œ¬ı ’—˙ ŒÚ˚˛º ˚Ô±ñ

(i) ø¬ıÀ˚˛±Ê√fl¡ (decomposers)ñ¸√… ¬ıÊ«√… ¬ı± ¬Ûø¬ı˛Ó¬…q¡ ∆Ê√¬ı Œ√˝√√±¬ıÀ˙À¯∏¬ı˛ Î¬◊¬Û¬ı˛ õ∂±Ôø˜fl¡ˆ¬±À¬ı

ÂS±fl¡, ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±, ˙…±›˘± õ∂ˆ‘¬øÓ¬ ˜‘Ó¬Ê√œ¬ıœ Ê√œ¬ı Ê√ij±˚˛º ¤˝◊√√¸¬ı ˜‘Ó¬Ê√œ¬ıœ õ∂±Ìœ¬ı˛ Œ√˝√√ øÚ–¸‘Ó¬

Î¬◊»À¸‰¬Àfl¡¬ı˛ õ∂ˆ¬±À¬ı ∆Ê√¬ı ’¬ıÀ˙À¯∏¬ı˛ Ê√øÈ¬˘ ∆Ê√¬ı Œ˚Ã··≈ø˘¬ı˛ ¸¬ı˛˘œfl‘¡Ó¬ ˝√√˚˛ ¤¬ı— Œ¸˝◊√√¸±ÀÔ ˙øq¡

øÚ·«Ó¬ ˝√√˚˛º ¤˝◊√√ õ∂ø√flË¡˚˛±Àfl¡ ø¬ıÀù≠¯∏Ì ¬ı± ø¬ıÀ˚˛±Ê√Ú ¬ı± ¬Û‰¬Ú ¬ıÀ˘º ø¬ıÀ˚˛±Ê√ÀÚ¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß ˙øq¡

› ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ ¬Û√±ÀÔ«¬ı˛ øfl¡Â≈√ ’—˙ Œ¸˝◊√√ ¸˜d¬ ø¬ıÀ˚˛±Ê√Àfl¡¬ı˛ ¬Û≈ø©Ü › ¬ı‘øXÀÓ¬ fl¡±ÀÊ√ ˘±À· ¤¬ı—

’¬ıø˙©Ü ’—˙ ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ˚±˚˛º Ê√œÀ¬ı¬ı˛ Œ√˝√√±¬ıÀ˙¯∏ ¤¬ı— Ê√œÀ¬ı¬ı˛ ¬ıÊ«√… ¬Û√±Ô« ŒÔÀfl¡ ˙øq¡ ›

¬Û≈ø©Ü ¬Û√±Ô« ˜‘Ó¬Ê√œ¬ıœ ø¬ıÀ˚˛±Ê√Àfl¡¬ı˛ ˜ÀÒ… õ∂¬ı±ø˝√√Ó¬ ˝√√¬ı±¬ı˛ ˜±Ò…À˜ Œ˚ ‡±√…˙‘∫˘ ¬ı˛ø‰¬Ó¬ ˝√√˚˛ Ó¬±Àfl¡

ëø¬ıÀ˚˛±Ê√fl¡ ‡±√…˙‘∫˘í ¬ıÀ˘º

(ii) fl¡fl«¡¬ı˛ ˆ¬é¬fl¡ (Detrivores)ñø¬ıÀ˚˛±Ê√fl¡ ’Ú≈Ê√œ¬ı·≈ø˘ Ê√œÀ¬ı¬ı˛ Œ√˝√√¬ıÀ˙¯∏ ¬ı± ¬ıÊ«√… ¬Û√±Ô«·≈ø˘Àfl¡

ø¬ıÀù≠¯∏Ì › ¬Û‰¬ÀÚ¬ı˛ ˜±Ò…À˜ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ¶§ä ø¬ıÀ˚˛±øÊ√Ó¬ ∆Ê√¬ı ¬Û√±ÀÔ« ¬Ûø¬ı˛ÌÓ¬ fl¡À¬ı˛º ¤Àfl¡ fl¡fl«¡¬ı˛ ¬ı±

∆Ê√¬ı ’¬ıÀ˙¯∏ ¬ıÀ˘º Œ˚¸¬ı ’Ú≈Ê√œ¬ı ¤˝◊√√ fl¡fl«¡¬ı˛·≈ø˘Àfl¡ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛ Ó¬±À√¬ı˛ fl¡fl«¡¬ı˛ ˆ¬é¬fl¡

¬ıÀ˘º fl¡fl«¡¬ı˛ ˆ¬é¬fl¡ ’Ì≈Ê√œ¬ı·≈ø˘ ’±¬ı±¬ı˛ Î¬◊2‰¬Ó¬¬ı˛ d¬À¬ı˛¬ı˛ ‡±√fl¡À√¬ı˛ ¡Z±¬ı˛± ˆ¬øé¬Ó¬ ˝√√˚˛º ¤ˆ¬±À¬ı øÚ•ßø˘ø‡Ó¬

‡±√…˙‘∫˘ ·øÍ¬Ó¬ ˝√√˚˛º ˚Ô±,

∆Ê√¬ı±¬ıÀ˙¯∏ ¬ı± fl¡fl«¡¬ı˛ → fl¡fl«¡¬ı˛ˆ¬é¬fl¡ → ˜±—¸±˙œ õ∂±Ìœº

¤Àfl¡ fl¡fl«¡¬ı˛ øˆ¬øM√√fl¡ ‡±√…˙‘∫˘ ¬ıÀ˘º ø¬ıÀ˚˛±Ê√fl¡ ¬ı± fl¡fl«¡¬ı˛ ‡±√…˙‘∫À˘ õ∂±Ôø˜fl¡ ‡±√fl¡ ˝√√˘ ø¬ıøˆ¬iß

Ò¬ı˛ÀÚ¬ı˛ fl¡œÈ¬¬ÛÓ¬e· › ø¬ıÀ˚˛±Ê√fl¡¸˜”˝√√º Ó¬À¬ı fl¡œÈ¬¬ÛÓ¬e··≈ø˘ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ 10 ˙Ó¬±—À˙¬ı˛ fl¡˜

¢∂˝√√Ì fl¡À¬ı˛, ¬ı±øfl¡ 90 ˙Ó¬±—˙ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˝◊√√ ø¬ıÀ˚˛±Ê√fl¡ ¡Z±¬ı˛± ø¬ıÀù≠ø¯∏Ó¬ ˝√√˚˛º ¸¬ı ¬ı±d≈¬Ó¬ÀLa˝◊√√ ¤˝◊√√
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‡±√…˙‘∫˘ Î¬◊¬ÛøàÔÓ¬ Ô±Àfl¡º Ó¬À¬ı Œfl¡±ÀÚ± Œfl¡±ÀÚ± ¬ı±d≈¬Ó¬ÀLa ¤˝◊√√ ‡±√…˙‘∫À˘¬ı˛ ˜±Ò…À˜ õ∂¬ı±ø˝√√Ó¬ ˙øq¡

› ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ˚ÀÔ©Ü Œ¬ıø˙º ˚Ô±ñ

Î¬◊øæ√À√¬ı˛ Œ√˝√√±¬ıÀ˙¯∏ → Œfl¡“√À‰¬± ¬→ ˙±ø˘fl¡¬Û±ø‡ → ¬ı±Ê√¬Û±ø‡º

˜‘Ó¬õ∂±Ìœ → ˜±øÂ√ → ¬ı…±— → ¸±¬Û

8.3.2 ‡±√…˙‘∫À˘¬ı˛ ·≈¬ı˛≈Q

¸˜d¬ Ê√œ¬ı˜G¬À˘ Ê√œ¬ıÀ√¬ı˛ ’ød¬Q ¬ı˛é¬±¬ı˛ õ∂Àùü ‡±√…˙‘∫À˘¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º fl¡±¬ı˛Ì ‡±√…˙‘∫À˘¬ı˛

˜±Ò…À˜ ¶§Àˆ¬±Ê√œ ·±Â√ ŒÔÀfl¡ ‡±√… ¬ı± ˙øq¡ ’Ú… Ê√œ¬ıÀ√À˝√√ àÔ±Ú±z¬ø¬ı˛Ó¬ ˝√√˚˛º ’Ô«±» ‡±√…‡±√fl¡ ¸•ÛÀfl«¡¬ı˛

øˆ¬øM√√ÀÓ¬ ·±Â√¬Û±˘± Â√±Î¬ˇ± ’Ú…±Ú… õ∂±Ìœ·≈ø˘ ¤˝◊√√ ‡±√…˙‘∫˘ ŒÔÀfl¡˝◊√√ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ‡±√…

› ˙øq¡ ¸—¢∂˝√√ fl¡À¬ı˛º Ó¬±˝◊√√ ‡±√…˙‘∫˘ Ú©Ü ˝√√À˘ ¬ı±d≈¬Ó¬LaøÈ¬¬ı˛ ’ød¬Q ø¬ı¬Ûiß ˝√√À˚˛ ¬ÛÎ¬ˇÀÓ¬ ¬Û±À¬ı˛º ‡±√…˙‘e∏‚˘

Î¬◊»¬Û±√fl¡ ŒÔÀfl¡ √flË¡À˜ ¬Û¬ı˛¬ıÓ«¬œ ¬Û˚«±À˚˛ ‡±√Àfl¡¬ı˛ ¸—‡…± fl¡À˜ ˚±˚˛, øfl¡z≈¬ õ∂À˚˛±Ê√Úœ˚˛ ‡±À√…¬ı˛ ’±˚˛Ó¬Ú

Œ¬ıÀÎ¬ˇ ˚±˚˛º Ó¬±˝◊√√ ‡±√…˙‘∫˘ ˚Ó¬ ¸—øé¬5 ˝√√˚˛, ¬ı±d≈¬Ó¬La › ¸≈·øÍ¬Ó¬ ˝√√˚˛º ‡±√…˙‘∫À˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ Œ¸˝◊√√ ’=À˘¬ı˛

¶§Àˆ¬±Ê√œ › ¬Û¬ı˛Àˆ¬±Ê√œÀ√¬ı˛ ¸—‡…± › ¬Û±¬ı˛¶Ûø¬ı˛fl¡ øÚˆ«¬¬ı˛˙œ˘Ó¬± ’ÀÚfl¡‡±øÚ øÚˆ«¬¬ı˛ fl¡À¬ı˛º

8.3.3 ‡±√…˙‘∫À˘¬ı˛ ∆¬ıø˙©Ü…

‡±√…˙‘∫À˘¬ı˛ ’Ú…Ó¬˜ fl¡À˚˛fl¡øÈ¬ ∆¬ıø˙©Ü… ˝√˘ñ(i) ¸¬ı≈Ê√ ·±Â√ ¸˜d¬ ˙‘∫À˘¬ı˛ õ∂±Ôø˜fl¡ øˆ¬øM√√

(ii) ¤¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√fl¡ ŒÔÀfl¡ ÚœÀ‰¬¬ı˛ ø√Àfl¡ õ∂±ÌœÀ√¬ı˛ ¸—‡…± ¬ı±ÀÎ¬ˇ (iii) ¤¬ı˛ Ó¬˘À√À˙ ŒÔÀfl¡ Î¬◊¬ÛÀ¬ı˛¬ı˛

ø√Àfl¡ ‡±√fl¡ ¬ı± õ∂±ÌœÀ√¬ı˛ ’±fl‘¡øÓ¬ ¬ı±ÀÎ¬ˇ (iv) ¸±Ò±¬ı˛ÌÓ¬ ‡±√…˙‘∫À˘ ‡±√…d¬À¬ı˛¬ı˛ ¸—‡…± øÓ¬Ú ŒÔÀfl¡ ¬Û“√±‰¬

¤¬ı˛ ˜ÀÒ… Ô±Àfl¡º Ó¬À¬ı ≈√˝◊√√ ¤fl¡øÈ¬ Œé¬ÀS ¤¬ı˛ ¬ı…øÓ¬√flË¡˜ ‚È¬ÀÓ¬ Œ√‡± ˚±˚˛º (v) Î¬◊»¬Û±√fl¡ ¬ı± ¶§±Àˆ¬±Ê√œ

¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ Œ¸Ã¬ı˛˙øq¡Àfl¡ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛ ‡±À√…¬ı˛ ˜ÀÒ… ’±¬ıX fl¡À¬ı˛º

¤˝◊√√ ˙øq¡ ‡±À√…¬ı˛ ˜ÀÒ… ∆àÔøÓ¬fl¡ ˙øq¡ ø˝√√À¸À¬ı ’¬ıàÔ±Ú fl¡À¬ı˛º (vi) ‡±√…˙‘∫À˘¬ı˛ õ∂fl‘¡øÓ¬ ‡≈¬ı˝◊√√ Ê√øÈ¬˘

Ô±Àfl¡º (vii) Ê√œÀ¬ı¬ı˛ ¸—‡…± ’Ú≈¸±À¬ı˛ ¬Û¬ı˛¬Û¬ı˛ ¸±Ê√±À˘ ‡±√…˙‘∫˘ ø¬Û¬ı˛±ø˜Î¬ ¤¬ı˛ ¬ı˛”¬Û ŒÚ˚˛, ˚±

ë˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜Î¬í Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

8.3.4 ‡±√…Ê√±˘ (Food Web)

Œfl¡±ÀÚ± ¤fl¡øÈ¬ øÚø«√©Ü ¬ı±d≈¬Ó¬ÀLa ’ÀÚfl¡·≈ø˘ ‡±√…˙‘∫˘ Ô±Àfl¡º ø¬ıÀ˙¯∏ ¤fl¡øÈ¬ ‡±√…˙‘∫À˘¬ı˛ ∆Ê√¬ı

Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ’±¬ı˛ ¤fl¡øÈ¬ ‡±√…˙‘∫À˘ ’¬ıøàÔÓ¬ ‡±√fl¡ Ó¬±¬ı˛ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤ˆ¬±À¬ı

fl¡À˚˛fl¡øÈ¬ ‡±√…˙‘∫˘ ¬Û¬ı˛¶Û¬ı˛ ¸•Ûfl«¡˚≈q¡ ˝√√À˚˛ øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı Œ˚ Ê√±À˘¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛ ¸‘ø©Ü fl¡À¬ı˛,
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Ó¬±Àfl¡ ‡±√…Ê√±˘ ¬ıÀ˘º ¸≈Ó¬¬ı˛±— ¤fl¡øÈ¬ ‡±√…˙‘∫˘Àfl¡ ‡±√… Ê√±˘Àfl¡¬ı˛ ’—˙ ø˝√√¸±À¬ı ·Ì… fl¡¬ı˛± ˚±˚˛ ¤¬ı—

ø¬ıøˆ¬iß ‡±√…˙‘∫À˘¬ı˛ Œé¬ÀS ¤fl¡˝◊√√ õ∂±Ìœ¬ı˛ ‡±√…d¬¬ı˛ øˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º Œ˚˜Ú ¤fl¡øÈ¬ Î¬◊√±˝√√¬ı˛ÀÌ ŒÚfl¡ÀÎ¬ˇ

¬ı±‚, ˝√√ø¬ı˛Ì, Œ˙˚˛±˘, fl¡±Í¬ø¬ıÎ¬ˇ±ø˘ õ∂ˆ‘¬øÓ¬ ¸¬ı õ∂±ÌœÀfl¡˝◊√√ ‡±˚˛º ¸≈Ó¬¬ı˛±— Ù¬˘ → ˝√√ø¬ı˛Ì ˚ fl¡±Í¬À¬ıÎ¬ˇ±ø˘

→ ŒÚfl¡ÀÎ¬ˇ ¤˝◊√√ ‡±√…˙‘∫À˘ ŒÚfl¡ÀÎ¬ˇ ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡ ˝√√À˘ Î¬◊øæ√√ → ‡¬ı˛À·±¸ → Œ˙˚˛±˘ →

ŒÚfl¡ÀÎ¬ˇ ‡±‘√˙‘∫À˘ ¤¬ı˛± Ó‘¬Ó¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡º ¤fl¡˝◊√√ˆ¬±À¬ı Ù¬˘ → ˆ¬~≈fl¡ ‡±√…˙‘∫À˘ ˆ¬~≈fl¡ ˝√√˘ õ∂Ô˜

Œ|øÌ¬ı˛ ‡±√fl¡º ’±¬ı±¬ı˛ Ù¬˘ → ˝◊√√“√≈√¬ı˛ → ¬ı≈ÀÚ± Œ¬ıÎ¬ˇ±˘ → ¬Û±ø‡ → ˆ¬~≈fl¡ ‡±√…˙‘∫À˘ ˆ¬~≈fl¡ ˝√√˘

‰¬Ó≈¬Ô« Œ|øÌ¬ı˛ ‡±√fl¡º

Ê√˘ˆ¬±À·¬ı˛ Ó≈¬˘Ú±˚˛ àÔ˘ˆ¬±À·¬ı˛ ¬ı±d≈¬Ó¬ÀLa ‡±√… Ê√±˘fl¡·≈ø˘ ’À¬Ûé¬±fl‘¡Ó¬ ¸¬ı˛˘ õ∂fl‘¡øÓ¬¬ı˛º ’±¬ı±¬ı˛
√flË¡±z¬œ˚˛ ’=À˘¬ı˛ ¬ı±d≈¬Ó¬ÀLa Ú±øÓ¬˙œÀÓ¬±¯∏Æ ¬ı± Œ˜¬ı˛≈ ’=À˘¬ı˛ Ó≈¬˘Ú±˚˛ ‡±√…Ê√±˘ Ê√øÈ¬˘Ó¬¬ı˛ ˝√√˚˛º ¤fl¡øÈ¬
‡±√…Ê√±˘ ¸—Àé¬À¬Û ÚœÀ‰¬ Œ‡±ÀÚ± ˝√√˘ñ

¸À¬ı«±2‰¬ Œ|øÌ¬ı˛ ‡±√fl¡ñ Œ¬Û“√‰¬± ø¸—˝√√ ˆ¬~≈fl¡ ŒÚfl¡ÀÎ¬ˇ ø˙˚˛±˘ Œ¬Û“√‰¬±

ø¡ZÓ¬œ˚˛ Œ|øÌ¬ı˛ ‡±√fl¡ñ Œˆ¬“√±√Î¬̌ ¬Û±ø‡ ¸±¬Û

õ∂Ô˜ Œ|øÌ¬ı˛ ‡±√fl¡ñ fl¡±Í¬À¬ıÎ¬ˇ±ø˘ ¬Û±ø‡ √̋√ø¬ı˛Ì ◊̋√√“√≈√¬ı̨ ‡¬ı˛À·±¸ ¬ı…±—

Î¬◊»¬Û±√fl¡ñ Ù¬˘ ¬ıœÊ√ ¬Û±Ó¬± ˙±‡ fl¡œÈ¬

¬ı±fl¡å¬ı
ø‰¬S  . ¤fl¡øÈ¬ ¬ıÚˆ”¬ø˜¬ı˛ ‡±√…Ê√±˘

8.4 ˙øq¡ (Energy) › ˙øq¡õ∂¬ı±˝√√ (Energy Flow)

¬Ûø¬ı˛À¬ıÀ˙ Ú±Ú± Ò¬ı˛ÀÚ¬ı˛ ˙øq¡ ’±ÀÂ√º ¤À√¬ı˛ ˜ÀÒ… õ∂Ò±Ú ≈√˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˙øq¡ ˝√√˘ (a) øàÔøÓ¬˙øq¡
› (b) ·øÓ¬˙øq¡º

(a) øàÔøÓ¬˙øq¡  . ¶§±ˆ¬±ø¬ıfl¡ ’¬ıàÔ± ŒÔÀfl¡ Œfl¡±ÀÚ± ¬ıd≈¬Àfl¡ ’Ú… Œfl¡±ÀÚ± ’¬ıàÔ±˚˛ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡¬ı˛À˘
Ó¬±¬ı˛ ˜ÀÒ… Œ˚ ˙øq¡ ¸ø=Ó¬ ˝√√˚˛, Ó¬±Àfl¡ ¬ıÀ˘ øàÔøÓ¬˙øq¡º Œ˚˜Ú, fl¡±Í¬ ŒÔÀfl¡ fl¡˚˛˘±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√À˘›
fl¡˚˛˘±ÀÓ¬ ˙øq¡ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛ Ú±º

(b) ·øÓ¬˙øq¡  . Œfl¡±ÀÚ± ·øÓ¬˙œ˘ ¬¬ıd≈¬ Ó¬±¬ı˛ ·øÓ¬ ¬ı± õ∂¬ı±À˝√√¬ı˛ Ê√Ú… Œ˚ ˙øq¡ ¬Û±˚˛, Ó¬±Àfl¡ ·øÓ¬˙øq¡
¬ıÀ˘º

‡±√fl¡

¬ı±fl¡å¬ı

ø˙˚˛±˘



239

Œ˚˜Ú, ’±À˘±fl¡˙øq¡, Ó¬±¬Û, ˙s ˝◊√√Ó¬…±ø√º
¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ õ∂Ò±Ú Î¬◊»¸·≈ø˘ fl¡œ fl¡œ∑ñ
Œfl¡±ÀÚ± ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ ˜”˘ Î¬◊»¸ ˝√√˘ ¸”˚«º ·±Â√¬Û±˘±, Ê√œ¬ıÊ√z≈¬ › ˜±Ú≈À¯∏¬ı˛ õ∂À˚˛±Ê√Ú ˜ÀÓ¬±

˙øq¡¬ı˛ Œ˚±·±Ú Œ√¬ı±¬ı˛ ¤fl¡˜±S Î¬◊»¸ ˝√√˘ ¸”˚«º ¸”˚«±À˘±fl¡Àfl¡ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛ ¸¬ı≈Ê√
·±Â√¬Û±˘± õ∂ÔÀ˜ øÚÀÊ√À√¬ı˛ õ∂À˚˛±Ê√Ú Œ˜È¬±˚˛º ¤˝◊√√ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ ’øÊ«√Ó¬ ˙øq¡¬ı˛”À¬Û õ∂±Ôø˜fl¡ ‡±√Àfl¡¬ı˛
[Ó‘¬ÌÀˆ¬±Ê√œ] Œ√À˝√√ ‰¬±ø˘Ó¬ ˝√√˚˛º Œ√À˝√√ Ó¬±¬Û˙øq¡ ¬ı± ·øÓ¬˙øq¡ ∆Ó¬ø¬ı˛¬ı˛ Ê√Ú… Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛ Œ√˝√√ ŒÔÀfl¡
˜±—¸±˙œ¬ı˛± ¤˝◊√√ ˙øq¡ ¬Û±˚˛ ¤¬ı— ¬ÛÀ¬ı˛ ’±¬ı±¬ı˛ ¤˝◊√√ ˙øq¡ ¸¬ı«ˆ≈¬fl¡ õ∂±ÌœÀ√¬ı˛ Œ√À˝√√ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº õ∂øÓ¬øÈ¬
Ê√œ¬ıÀ√À˝√√ Œ˚ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ ¬Û±›˚˛± ˚±˚˛, Ó¬±Àfl¡ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ Œ¸Ã¬ı˛˙øq¡ ¬ıÀ˘º

˙øq¡ õ∂¬ı±˝√√ (Energy flow) ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±ÀÁ¡±∑
˙øq¡ ˝√√˘ Ê√œ¬ıÀÚ¬ı˛ ’Ú…Ó¬˜ Î¬◊»¸º ’±¬ı˛ ¸”˚« ˝√√˘ ¸¬ı ˙øq¡¬ı˛ ˜”˘ Î¬◊»¸º ¸¬ı≈Ê√ ·±Â√¬Û±˘± › øfl¡Â≈√

¸¬ı≈Ê√ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± Œ¸Ã¬ı˛˙øq¡Àfl¡ fl¡±ÀÊ√ ˘±ø·À˚˛ Ê√œ¬ıÊ√·ÀÓ¬¬ı˛ ’ød¬Q ¬ı˛é¬± fl¡À¬ı˛ ‰¬À˘ÀÂ√º ¬ı±d≈¬Ó¬ÀLa
Œ¸Ã¬ı˛˙øq¡ ø¬ıøˆ¬iß ‡±√…d¬À¬ı˛¬ı˛ ˜±Ò…À˜ ¤fl¡ Œ√˝√√ ŒÔÀfl¡ ’Ú… Œ√À˝√√ àÔ±Ú±z¬ø¬ı˛Ó¬ › õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ¤Àfl¡
˙øq¡õ∂¬ı±˝√√ ¬ıÀ˘º Œ¸Ã¬ı˛˙øq¡ ·±Â√¬Û±˘±¬ı˛ ˜ÀÒ… ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√¬ı±¬ı˛ ¬Û¬ı˛ Œ¸˝◊√√ ·±Â√¬Û±˘±
˚‡Ú Ó‘¬ÌÀˆ¬±Ê√œ õ∂±ÌœÀ√¬ı˛ ‡±À√… ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛, Ó¬‡Ú ‡±À√…¬ı˛ ˜±Ò…À˜ ¬Û≈ø©Üd¬¬ı˛ ’Ú≈¸±À¬ı˛ ˙øq¡ õ∂¬ı±ø˝√√Ó¬
˝√√˚˛ ¬ı± Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº

Œ˚˜Ú,

ø‰¬S  . fl¡ › ‡ ˙øq¡õ∂¬ı±˝√√

˙øq¡õ∂¬ı±˝√√

Î¬◊øæ√√ →→→→→ Œ¬Û±fl¡±
Œ¬Û±fl¡± →→→→→ ˜±Â√

˜±Â√           →→→→→ ˜±Ú≈¯∏

¬õ∂Ô˜ Ò±¬Û

Ó‘¬Ó¬œ˚˛ Ò±¬Û
ø¡ZÓ¬œ˚˛ Ò±¬Û

˙øq¡õ∂¬ı±˝√√

˙øq¡õ∂¬ı±˝√√

Œ¸Ã¬ı˛˙øq¡ Î¬◊»¬Û±√fl¡ õ∂±Ôø˜fl¡ ‡±√fl¡ Œ·ÃÌ ‡±√fl¡ õ∂À·ÃÌ ‡±√fl¡

˙øq¡õ∂¬ı±˝√√

ßÁ

à

Œ·ÃÌ ‡±√fl¡
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8.4.1 ¬ı±d≈¬Ó¬ÀLa ˙øq¡ õ∂¬ı±˝√√

fl¡±Ê√ fl¡¬ı˛±¬ı˛ é¬˜Ó¬±˝◊√√ ˝√√˘ ˙øq¡º Œ˚ Œfl¡±ÀÚ± ∆Ê√ø¬ıfl¡ õ∂ø√flË¡˚˛±˚˛ ˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ’¬ı˙… õ∂À˚˛±Ê√Úº
¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ ˜”˘ Î¬◊»¸ ˝√√˘ ¸”˚«º øÚ•ßø˘ø‡Ó¬ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û±À˚˛ ¬ı±d≈¬Ó¬ÀLa ˙øq¡ õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ˚Ô±ñ

1. ¬ı±d≈¬Ó¬ÀLa ¸¬ı≈Ê√ ·±Â√ Œ¸Ã¬ı˛˙øq¡Àfl¡ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ øÚÀÊ√À√¬ı˛ Œ√À˝√√ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡¬ı˛”À¬Û
¸=˚˛ fl¡À¬ı˛ ¤¬ı— ¬ÛÀ¬ı˛ Œ¸˝◊√√ ˙øq¡ ˚±øLafl¡ › Ó¬±¬Û˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ ’Ú…±Ú… ‡±√…d¬À¬ı˛ øÚ•ßø˘ø‡Ó¬
Î¬◊¬Û±À˚˛ ¸=±ø˘Ó¬ ˝√√˚˛º

2. ¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ õ∂¬ı±˝√√ ¸¬¬ı¸˜˚˛ ¤fl¡˜≈‡œº Î¬◊»¬Û±√fl¡ d¬¬ı˛ ŒÔÀfl¡ ˙øq¡ ¸¬ı¸˜˚˛ õ∂À·ÃÌ ‡±√Àfl¡¬ı˛
d¬À¬ı˛ ’¢∂¸¬ı˛ ˝√√˚˛, øfl¡z≈¬ õ∂À·ÃÌ d¬¬ı˛ ŒÔÀfl¡ Î¬◊»¬Û±√fl¡ d¬À¬ı˛¬ı˛ ø√Àfl¡ õ∂¬ı±˝√√ Œ√‡± ˚±˚˛ Ú±º

3. ’ø'√ÀÊ√Ú, fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬, Ú±˝◊√√À√√√∏C±ÀÊ√Ú õ∂ˆ‘¬øÓ¬ ·…±À¸¬ı˛ ˜ÀÓ¬± ¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ ‰¬√flË¡±fl¡±À¬ı˛
’±¬ıÓ«¬Ú Œ√‡± ˚±˚˛ Ú±º

4. ¬ı±d≈¬Ó¬ÀLa õ∂±Ôø˜fl¡ d¬¬ı˛ ŒÔÀfl¡ õ∂À·ÃÌ d¬À¬ı˛ ˙øq¡¬ı˛ Œ˚±·±Ú √flË¡˜˙ fl¡˜ÀÓ¬ Ô±Àfl¡º
5. Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Ê√Ú… õ∂øÓ¬øÈ¬ Ê√œÀ¬ı¬ı˛ ∆àÔøÓ¬fl¡ ˙øq¡ (Potential energy) õ∂À˚˛±Ê√Ú, ˚± Ê√œ¬ı

‡±√… ŒÔÀfl¡ ¬Û±˚˛º ‡±À√…¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ∆àÔøÓ¬fl¡ ˙øq¡ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛
¤¬ı— ¬ÛÀ¬ı˛ ·øÓ¬˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛, ˚± ∆Ê√¬ıøÚfl¡ fl¡±Ê√ ¸•Û±√ÀÚ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

¬ı±d≈¬Ó¬ÀLa ˙øq¡õ∂¬ı±˝√√ Ó¬±¬Û·øÓ¬ø¬ı√…±¬ı˛ ¸”S (law of thrmodynamics) ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛º
õ∂Ô˜ ¸”S  . ˙øq¡¬ı˛ ¬ı˛”¬Û±z¬¬ı˛ ¸y¬¬ı, øfl¡z≈¬ ¸‘ø©Ü ¬ı± Ò√ı—¸ ¸y¬¬ı Ú˚˛º
ø¡ZÓ¬œ˚˛ ¸”Sñ¬ı±d≈¬Ó¬ÀLa ˙øq¡ àÔ±Ú±z¬À¬ı˛¬ı˛ Œé¬ÀS õ∂øÓ¬øÈ¬ d¬À¬ı˛ Ó¬±¬Û˙øq¡ Ú©Ü ˝√√˚˛º Ó¬±˝◊√√ ¤˝◊√√ ˙øq¡

¤fl¡øÈ¬ øÚø«√©Ü d¬¬ı˛ ¬Û˚«z¬ õ∂¬ı±ø˝√√Ó¬ ˝√√¬ı±¬ı˛ ¬Û¬ı˛ õ∂¬ı±˝√√ ¬ı&Ò ˝√√À˚˛ ˚±˚˛º
Î¬◊¬Ûø¬ı˛Î¬◊q¡ õ∂¬ı±˝√√ø‰¬S ŒÔÀfl¡ Œ√‡± ˚±˚˛ Œ˚, õ∂øÓ¬øÈ¬ ¬ı˛”¬Û±z¬À¬ı˛˝◊√√ øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì Ó¬±¬Û˙øq¡ Ú©Ü ˝√√˚˛º

’Ô«±» õ∂øÓ¬øÈ¬ ¬ı˛”¬Û±z¬¬ı˛ Ó¬±¬Û·øÓ¬ø¬ı√…±¬ı˛ ø¡ZÓ¬œ˚˛ ¸”S Œ˜ÀÚ ‰À˘º ’±¬ı±¬ı˛ Œfl¡±ÀÚ± ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ Œé¬ÀS
’±¬ÛøÓ¬Ó¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì › ¬Ûø¬ı˛Ó¬…q¡ Ó¬±¬Û˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì ¸˜±Ú ˝√√˚˛ ’Ô«±» Ó¬±¬Û·øÓ¬ø¬ı√…±¬ı˛ õ∂Ô˜
¸”S Œ˜ÀÚ ‰¬À˘º

üÓûÇ ø¬ıøfl¡¬ı˛Ó¬
→→→→→

˙øq¡ Î¬◊»¬Û±√fl¡
[¬Ûø¬ı˛̃ ±fl¡]

↓

Ó¬±¬Û˙øq¡

¬ı˛±¸±˚˛øÚfl¡
→→→→→

˙øq¡

Œˆ¬±·fl¡±¬ı˛œ
õ∂±Ìœ

[¬Ûø¬ı˛̃ ±fl¡]

↓

Ó¬±¬Û˙øq¡

‡±√…
→→→→→

˙øq¡

¸—Àù≠¯∏fl¡±¬ı˛œ
Ê√œ¬ı

[¬Ûø¬ı˛̃ ±fl¡]

↓

Ó¬±¬Û˙øq¡
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8.4.2 ˙øq¡¬ı˛ Î¬◊»¸ ¸”˚«

¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ’±Ìø¬ıfl¡ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ˜±Ò…À˜ ¸”À˚«¬ı˛ ˝√√±˝◊√√ÀE±ÀÊ√Ú ·…±¸ ø˝√√ø˘˚˛±À˜ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º Ù¬À˘
õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˙øq¡ Î¬◊»¬Û±ø√Ó¬ ˝√√˚˛º ¤˝◊√√ ˙øq¡ Ó¬øÎ¬ˇ»‰≈¬•§fl¡œ˚˛ Ó¬¬ı˛e· ø˝√√À¸À¬ı ¸¬ı ¸˜˚˛ ¸”˚« ŒÔÀfl¡ øÚ·«Ó¬
˝√√˚˛º ¤˝◊√√ øÚ·«Ó¬ Ó¬øÎ¬ˇ»‰≈¬•§fl¡œ˚˛ Ó¬¬ı˛Àe· ø¬ıøˆ¬iß Ó¬¬ı˛e· ∆√‚«… ¤¬ı— fl¡•Û±efl¡˚≈q¡ Ó¬¬ı˛e· Î¬◊¬ÛøàÔÓ¬ Ô±Àfl¡º

¸”˚« ŒÔÀfl¡ øÚ·«Ó¬ ˙øq¡¬ı˛ ˙Ó¬fl¡¬ı˛± õ∂±˚˛ 90 ˆ¬±· ˝√√˘ ’øÓ¬À¬ı·≈øÚ › ’¬ıÀ˘√√±ø˝√√Ó¬ (ultra violet

Infrared) Ó¬¬ı˛e· ∆√À‚«…¬ı˛º ¤À√¬ı˛ ˜ÀÒ… ‘√˙…˜±Ú (visible) Ó¬¬ı˛Àe·¬ı˛ ¬Ûø¬ı˛˜±±Ì ˙Ó¬fl¡¬ı˛± õ∂±˚˛ 45 ˆ¬±·
’¬ı— ’¬ıÀ˘±ø˝√√Ó¬ Ó¬¬ı˛Àe·¬ı˛ ¬Ûø¬ı˛˜±Ì ˙Ó¬fl¡¬ı˛± õ∂±˚˛ 45 ˆ¬±·º ·±Â√¬Û±˘± ¸±Ò±¬ı˛ÌÓ¬ Úœ˘ › ˘±˘ [Ó¬¬ı˛e·
∆‚«… ˚Ô±√flË¡À˜ 400-500 › 600-700 Ú…±ÀÚ±ø˜È¬±¬ı˛] ¬ı˛øù¨ Œ¬ıø˙ Œ˙±¯∏Ì fl¡À¬ı˛º ˆ”¬¬-¬Û‘Àá¬ Œ˚ ¬Ûø¬ı˛˜±Ì
Œ¸Ã¬ı˛¬ı˛øù¨ ¬ÛøÓ¬Ó¬ ˝√√˚˛, Ó¬±¬ı˛ 35% ’±¬ı±¬ı˛ ˜˝√√±˙”ÀÚ… øÙ¬À¬ı˛ ˚±˚˛º ¬ı±øfl¡ 65%-¤¬ı˛ ˜ÀÒ… ›ÀÊ√±Ú d¬¬ı˛,
Ê√˘œ˚˛ ¬ı±©Û › Ú±Ú±ø¬ıÒ ·…±À¸¬ı˛ ˜±Ò…À˜ Œ˙±ø¯∏Ó¬ ˝√√˚˛ õ∂±˚˛ 10%, ’¬ıø˙©Ü 55% ˆ”¬¬Û‘Àá¬ ¤À¸ Œ¬ÛÃ“√Â√±˚˛º
¬ÛøÓ¬Ó¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ ‡≈¬ı ¸±˜±Ú… ’—À˙¬ı˛ Î¬◊¬Û¬ı˛ ¬ıd≈¬ ¬Ûø¬ı˛À¬ı˙ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ’±ÀÂ√º

ø‰¬S  . Œ¸Ã¬ı˛¬ı˛øù¨¬ı˛ Ó¬±¬Ûœ˚˛ Ù¬˘

ää

ä
ä

ä

ä
ä

ä

ä

ä

Œ˜±È¬ Œ¸Ã¬ı˛˙øq¡
100%

Œ˜±È¬ Œ¸Ã¬ı˛˙øq¡
100%

˜˝√√±˙”ÀÚ… ø¬ı26≈√ø¬ı˛Ó¬
19%

Œ˜‚¡Z±¬ı˛± Œ˙±ø¯∏Ó¬
5%

”̂¬¬Û‘á¬ø¬ı26≈√ø¬ı˛Ó¬
15%

·…±¸œ ˛̊ ’Ì≈ ›
Ò”ø˘fl¡Ì± ¡Z±¬ı˛±
Œ˙±ø¯∏Ó¬ 23%

”̂¬¬Û‘á¬
ø¬ı26≈√ø¬ı˛Ó¬11%

ˆ”¬¬Û‘á¬ ŒÔÀfl¡
õ∂øÓ¬Ù¬ø˘Ó¬11%

ˆ”¬¬Û‘á¬ ¡Z±¬ı˛± Œ˙±ø¯∏Ó¬ 47%

ˆ”¬¬Û‘á¬ ¸¬ı˛±¸ø¬ı˛
’±·Ó¬ ¬ı˛øù¨ 11%
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8.4.3 õ∂fl‘¡øÓ¬ÀÓ¬ ˙øq¡¬ı˛ ¬ı˛”¬Û±z¬¬ı˛

Œ¸Ã¬ı˛˙øq¡ õ∂ÔÀ˜ Î¬◊¬»¬Û±√fl¡À√¬ı˛ ˜ÀÒ… ·‘˝√√œÓ¬ ˝√√˚˛ ¤¬ı— Î¬◊»¬Û±√fl¡ ¬ı± ¶§Àˆ¬±Ê√œÀ√¬ı˛ ¸—‡…± › ’¬ıàÔ±ÀÚ¬ı˛
¬Î¬◊¬Û¬ı˛ Œ˙±ø¯∏Ó¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¡À¬ı˛º ’é¬±—˙Àˆ¬À√ õ∂±5 Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Ó¬±¬ı˛Ó¬˜…
˝√√ ˛̊º Œ˚˜Úñ

’é¬±—˙ õ∂±5 Œ¸Ã¬ı˛˙øq¡ (K cal/m2)-4

0–20° — 173

20–40° — 163

40–60° — 114

60–80° — 73

Î¬◊»¬Û±√fl¡ ¬ı± ¶§Àˆ¬±Ê√œÀ√¬ı˛ ˜±Ò…À˜ ·‘˝√√œÓ¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ 90%-95% ˙øq¡ ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ˜±Ò…À˜
¬Ûø¬ı˛Ó¬…q¡ ˝√√˚˛º ’¬ıø˙©Ü 5-10% ˙øq¡ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ õ∂±Ôø˜fl¡ ‡±√… ∆Ó¬ø¬ı˛¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬
˝√√˚˛º ¬ÛÀ¬ı˛ Î¬◊»¬Û±øÓ¬¡ ‡±À√… Ô±fl¡± ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛ õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛ñ

1. ’±À˘±fl¡øˆ¬øM√√fl¡ Î¬◊»¬Û±√fl¡ ¬ı±
¶§Àˆ¬±Ê√œÀ√¬ı˛ ˜±Ò…À˜ ·‘˝√√œÓ¬ Œ¸Ã¬ı˛˙øq¡ NPP

[¬ı˛±¸±˚˛øÚfl¡ ˙øq¡]
+

ù´¸ÀÚ ¬ı…¬ı˝‘√√Ó¬ ˙øq¡
2. Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛ (Herbivore) ˜±Ò…À˜

·‘˝√√œÓ¬ (NPP) Ó‘¬ÌÀˆ¬±Ê√œ ·‘˝√√œÓ¬
¬ı˛±¸±˚˛øÚfl¡ ‡±√…˙øq¡

+

Ó‘¬ÌÀˆ¬±Ê√œ ¬ıøÊ«√Ó¬ ¬¬Û√±ÀÔ«
øÚø˝√√Ó¬ ¬ı˛±¸±˚˛øÚfl¡ ˙øq¡
¶§¬Û≈ø©Ü + ¬ıÊ«√… ¬Û√±Ô«

3. Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛ ˜±Ò…À˜ƒ
’±M√√œfl‘¡Ó¬ ¬ı˛±¸±˚˛øÚfl¡ Ó‘¬ÌÀˆ¬±Ê√œ Î¬◊»¬Û±ø√Ó¬
Œ·ÃÌ
‡±√…˙øq¡ Î¬◊»¬Û±√Ú [¬ı‘øX › Ê√ÚÀÚ

¬ı…¬ı˝‘√√Ó¬ ˙øq¡] +

Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛ ¬Ûø¬ı˛¬Û±Àfl¡
¬ı…¬ı˝‘√√Ó¬ ˙øq¡

4. Ó‘¬ÌÀˆ¬±Ê√œÀ√¬ı˛ ˜±Ò…À˜
Î¬◊»¬Û±ø√Ó¬¡ Œ·ÃÌ ‡±√…˙øq¡ ˜±—¸±˙œ ¡Z±¬ı˛± ’±M√√œfl‘¡Ó¬

←













←













←













←













←













←













←













←













←













←













←













←













←













←













←












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˚± ˜±—¸±˙œ õ∂±Ìœ¬ı˛± ‡±˚˛ ¬ı˛±¸±˚˛øÚfl¡ ‡±√…˙øq¡ +

Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ¬ı˛ ¬Ûø¬ı˛¬Û±Àfl¡
¬ı…¬ı˝‘√√Ó¬ ˙øq¡

5. ˜±—¸±˙œ õ∂±Ìœ ¡Z±¬ı˛±
’±M√√œfl‘¡Ó¬ ¬ı˛±¸±˚˛øÚfl¡ ˜±—¸±˙œ ¡Z±¬ı˛± Î¬◊»¬Û±ø√Ó¬
‡±√…˙øq¡ [¬ı‘øX › Ê√ÚÚ] ¬ı˛±¸±˚˛øÚfl¡

‡±√…˙øq¡ + ˜±—¸±˙œ
õ∂±Ìœ¬ı˛ ¬Ûø¬ı˛¬Û±Àfl¡ ¬ı…¬ı˝‘√√Ó¬
˙øq¡º

8.4.4 Lindman ¤¬ı˛ ·øÓ¬˙œ˘ ‡±√…d¬À¬ı˛¬ı˛ Ò±¬ı˛Ì±

¬ı±d≈¬Ó¬ÀLa ‡±√…˙øq¡¬ı˛ õ∂¬ı±˝√√ ¸—√flË¡±z¬ Lindman-¤¬ı˛ (1942) ·øÓ¬˙œ˘ ‡±√…d¬À¬ı˛¬ı˛ Ò±¬ı˛Ì±øÈ¬ ø¬ıÀ˙¯∏

Î¬◊À~‡À˚±·… [ø‰¬S]º ¤˝◊√√ Ò±¬ı˛Ì± ’Ú≈¸±À¬ı˛ Œfl¡±ÀÚ± ¤fl¡øÈ¬ ‡±√…d¬À¬ı˛ (η) øÚø˝√√Ó¬ Œ˜±È¬ ˙øq¡ Λn [˘…±•§Î¬±,

n = Œ˚ Œfl¡±ÀÚ± ¸¬ı˛˘ ¸—‡…±, Œ˚˜Ú 1, 2, 2 õ∂ˆ‘¬øÓ¬º ’Ô«±» ˚ø√ Î¬◊»¬Û±√fl¡ Λ1 d¬À¬ı˛¬ı˛ (Producer

level) Œ˜±È¬ ˙øq¡Àfl¡ øÚÀ«√˙ fl¡À¬ı˛, Ó¬±˝√√À˘ Λ2 › Λ3 ˚Ô±√flË¡À˜ Ó‘¬ÌÀˆ¬±Ê√œ › ˜±—¸±˙œ ‡±√…d¬À¬ı˛¬ı˛

˙øq¡Àfl¡ øÚÀ«√˙ fl¡¬ı˛À¬ıº õ∂øÓ¬øÈ¬ ‡±√…d¬À¬ı˛˝◊√√ √flË¡˜±·Ó¬ ˙øq¡¬ı˛ õ∂À¬ı˙ › øÚ©ç¡˜Ì ˝√√À¬ıº Œfl¡±ÀÚ± ¤fl¡øÈ¬

‡±√…d¬À¬ı˛ (η) ¤fl¡fl¡ ¸˜À˚˛ õ∂À¬ı˙ fl¡¬ı˛± ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¡ ηη ø√À˚˛ ¸”ø‰¬Ó¬ fl¡¬ı˛± ˝√√˚˛º ∆Ê√¬ıøÚfl¡ fl¡±ÀÊ√¬ı˛

õ∂À˚˛±Ê√ÀÚ ¤˝◊√√ ˙øq¡¬ı˛ øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì Ó¬±¬Û˙øq¡ ø˝√√¸±À¬ı ¬ıøÊ«√Ó¬ ˝√√˚˛ ¤¬ı— ¬ı±øfl¡ ˙øq¡ ¬Û¬ı˛¬ıÓ«¬œ ‡±√…d¬À¬ı˛

õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ¤fl¡fl¡ ¸˜À˚˛ ¬ıøÊ«√Ó¬ Ó¬±¬Û˙øq¡ ¤¬ı— ¬Û¬ı˛¬ıÓ«¬œ d¬À¬ı˛ õ∂¬ı±ø˝√√Ó¬ ˙øq¡¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛˜±ÌÀfl¡ ηη

ø√À˚˛ ¸”ø‰¬Ó¬ fl¡¬ı˛± ˝√√˚˛º ¸≈Ó¬¬ı˛±— Œfl¡±ÀÚ± ‡±√…d¬À¬ı˛ [Λn] ˙øq¡¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ˝√√±¬ı˛Àfl¡ øÚ•ßø˘ø‡Ó¬ ¸˜œfl¡¬ı˛ÀÌ¬ı˛

˜±Ò…À˜ õ∂fl¡±˙ fl¡¬ı˛± ˝√√˚˛º

∆

∆

n
t

hn h' n= +

’Ô«±» Œfl¡±ÀÚ± ¤fl¡øÈ¬ ‡±√…d¬À¬ı˛ øÚø˝√√Ó¬ ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú = Î¬◊q¡ ‡±√…d¬À¬ı˛ õ∂ø¬ı©Ü ˙øq¡

+ Î¬◊q¡ ‡±√…d¬¬ı˛ ŒÔÀfl¡ øÚ©ç¡±z¬ ˙øq¡ [Œ˚À˝√√Ó≈¬ ¸¬ı¸˜˚˛ Ÿ¬Ì±Rfl¡, Œ¸Ê√Ú… + ø‰¬˝ê ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛]º

Î¬◊¬ÛÀ¬ı˛¬ı˛ ’±À˘±‰¬Ú± ŒÔÀfl¡ ¤fl¡øÈ¬ ø¬ı¯∏˚˛ ¶Û©Ü ˝√√˚˛ Œ˚ õ∂øÓ¬øÈ¬ ‡±√…d¬¬ı˛ ¸˜¸˜˚˛ ˙øq¡ ¢∂˝√√Ì › ¬ıÊ«√Ú

fl¡À¬ı˛, ’Ô«±» ¤fl¡øÈ¬ ·øÓ¬˙œ˘ ’¬ıàÔ±˚˛ Ô±Àfl¡º

¤˝◊√√ Ò±¬ı˛Ì±øÈ¬Àfl¡ ·øÓ¬˙œ˘ ‡±√…d¬À¬ı˛¬ı˛ Ò±¬ı˛Ì± ¬ıÀ˘º

←













←










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
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
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
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
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
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
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8.4.5 ˙øq¡õ∂¬ı±À˝√√¬ı˛ ¬Û˚«±˚˛¸˜”˝√√

¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ õ∂¬ı±˝√√ ¬ı± àÔ±Ú±z¬¬ı˛ øÓ¬ÚøÈ¬ ¬Û˚«±À˚˛ ‚ÀÈ¬º ˚Ô±,

1. ˙øq¡ ’Ê«√Ú ¬ı± ¢∂˝√√Ì-¤¬ı˛ ¬Û˚«±˚˛

2. ˙øq¡ õ∂¬ı±˝√√ ¬ı± àÔ±Ú±z¬¬ı˛-¤¬ı˛ ¬Û˚«±˚˛

3. ˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛-¤¬ı˛ ¬Û˚«±˚˛º

1. ˙øq¡ ¢∂˝√√Ì ¬ı± ’Ê«√Ú ¤¬ı˛ ¬Û˚«±˚˛ñ’±À·˝◊√√ ¬ı˘± ˝√√À˚˛ÀÂ√ Œ˚ ¬ı±d≈¬Ó¬ÀLa ¸˜d¬ ˙øq¡¬ı˛ õ∂Ò±Ú

Î¬◊»¸ ˝√√˘ ¸”˚«º ¸”˚« ŒÔÀfl¡ õ∂øÓ¬ø√Ú ¬Û‘øÔ¬ıœÀÓ¬ 12·3 × 102 øfl¡À˘± fl¡…±˘ø¬ı˛ ˙øq¡ ¤À¸ Œ¬ÛÃ“√Â√±˚˛º

R, Gieger-¤¬ı˛ ˜ÀÓ¬, Œ˜±È¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ ˜±S 2% ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ Î¬◊»¬Û±√Àfl¡¬ı˛ Œ√À˝√√

˙fl«¡¬ı˛± ø˝√√À¸À¬ı ’±¬ıX ˝√√˚˛º ¤Àfl¡ Î¬◊»¬Û±√Àfl¡¬ı˛ Œ˜±È¬ Î¬◊¬Û˘t ˙øq¡ (Total assimitaed energy

— A) ¬ıÀ˘º ¸±À˘±fl¡¸—Àù≠¯∏ › ø¬ı¬Û±fl¡œ˚˛ fl¡±ÀÊ√¬ı˛ Ê√Ú… øfl¡Â≈√ ˙øq¡ ù´¸ÀÚ ¬ı…ø˚˛Ó¬ (R) ˝√√˚˛ ¤¬ı—

’¬ıø˙©Ü õ∂±Ôø˜fl¡ ˙øq¡ (PN) Œ√À˝√√ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú¬ı˛”À¬Û ¸ø=Ó¬ Ô±Àfl¡º ¤Àfl¡ ’¬ıø˙©Ü õ∂±Ôø˜fl¡

˙øq¡ (Net Primary Energy) ¬ıÀ˘º

’¬ıø˙©Ü õ∂±Ôø˜fl¡ ˙øq¡ (PN) = Œ˜±È¬ Î¬◊¬Û˘t ˙øq¡ (A) — ù´¸ÀÚ ¬ı…ø˚˛Ó¬ ˙øq¡ (R)º

¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ ·±ÀÂ√¬ı˛ Œ√À˝√√ Œ˚ ˙øq¡ ’±¬ıX ˝√√˚˛ ¬ı± Œ˜±È õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú ŒÔÀfl¡ ·±ÀÂ√¬ı˛

øÚÀÊ√¬ı˛ √¬ı˛fl¡±À¬ı˛ øfl¡Â≈√ ˙øq¡ ¬ı…˚˛ ˝√√¬ı±¬ı˛ ¬ÛÀ¬ı˛› øfl¡Â≈√ ˙øq¡ ’¬ıø˙©Ü › ¸ø=Ó¬ Ô±Àfl¡, Ó¬±Àfl¡ øÚÈ¬ õ∂±Ôø˜fl¡

Î¬◊»¬Û±√Ú ¬ıÀ˘º ø¬ı:±ÚœÀ√¬ı˛ ˜ÀÓ¬, õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ õ∂±˚˛ 50% - 58% ˝√√˘ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Úº

¸≈Ó¬¬ı˛±— øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú ¸¬ı¸˜˚˛ Œ˜±È¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ Œ‰¬À˚˛ fl¡˜ ˝√√˚˛º ‡±√…˙‘∫À˘ Î¬◊»¬Û±√fl¡

d¬¬ı˛ ŒÔÀfl¡ ‡±√fl¡ d¬À¬ı˛ øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛ Ê√Ú… Î¬◊¡Z‘M√√ ˙øq¡¬ı˛ àÔ±Ú±z¬¬ı˛ ˝√√˚˛º

2. ˙øq¡¬ı˛ õ∂¬ı±˝√√ ¬ı± àÔ±Ú±z¬¬ı˛ ¤¬ı˛ ¬Û˚«±˚˛  . ‡±√…˙‘∫À˘ ’¬ıøàÔÓ¬ Ê√œ¬ıÀ√À˝√√ ¸ø=Ó¬ Œ˜±È¬ ˙øq¡¬ı˛

˜±S 10 ˙Ó¬±—˙ ¬Û¬ı˛¬ıÓ«¬œ ‡±√Àfl¡¬ı˛ Œ√À˝√√ Œ¬ÛÃ“√Â√±˚˛ [ø¬ı:±Úœ Lindman ¤¬ı˛ 10% ¸”S]º ¬ı±øfl¡ ˙øq¡

’¬Û‰¬˚˛ ˝√√˚˛ (Nu)º ¸≈Ó¬¬ı˛±— ’¬ıø˙©Ü õ∂±Ôø˜fl¡ ˙øq¡ (100%) ¬ı± PN = ’¬Û‰¬˚˛ ˝√√›˚˛± ˙øq¡ (90%)

¬ı± Nu = ’±¸˘ ’øÊ«√Ó¬ ˙øq¡ (10%) ¬ı± 1º

3. ˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¤¬ı˛ ¬Û˚«±˚˛ñŒ˚ 10% ˙øq¡ Œfl¡¬ı˘˜±S ¬Û¬ı˛¬ıÓ«¬œ ‡±√…d¬À¬ı˛¬ı˛ ‡±√fl¡ ¢∂˝√√Ì fl¡À¬ı˛,

Ó¬±¬ı˛ øfl¡Â≈√ ’—˙ ’±¬ı±¬ı˛ ‡±√Àfl¡¬ı˛ Œ√À˝√√¬ı˛ fl¡±ÀÊ√ ˘±À· Ú± (NA)º ¬ı±fl¡œ Î¬◊¬Û˘t ˙øq¡¬ı˛ (A) øfl¡Â≈√ ’—˙

’±¬ı±¬ı˛ ù´¸Ú ˙øq¡¬ı˛”À¬Û (R) ¬ı…ø˚˛Ó¬ ˝√√˚˛º øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì ˙øq¡ ¸—Àù≠¯∏Ò˜«œ fl¡±ÀÊ√ (P) ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

¸—Àù≠¯∏Ò˜«œ fl¡±Ê√ (P) øÓ¬Ú ¬ı˛fl¡À˜¬ı˛ ˝√√˚˛º ˚Ô±, ¬ı‘øX Ê√øÚÓ¬ ¸—Àù≠¯∏ (G) + Œ¬ı˛‰¬Ú fl¡±Ê√ (E) + Œ√À˝√√

ø¬ı¬Û±fl¡œ˚˛ ¬ıd≈¬ ø˝√√¸±À¬ı ¸=˚˛ (S) ’±¬ı±¬ı˛ ’±¸˘ ’øÊ«√Ó¬ ˙øq¡¬ı˛ (1) ø˜ø˘Ó¬ ˝√√À˚˛ õ∂À˚˛±Ê√ÀÚ¬ı˛ ¸˜˚˛ fl¡±ÀÊ√

˘±À·º

õ∂±Ôø˜fl¡ ‡±√Àfl¡¬ı˛± ‡±À√…¬ı˛ ˜±Ò…À˜ Î¬◊»¬Û±√Àfl¡¬ı˛ fl¡±Â√ ŒÔÀfl¡ Œ˚ ˙øq¡ ¬Û±˚˛, Ó¬±Àfl¡ ’±¸˘ ’øÊ«√Ó¬

˙øq¡ ¬ıÀ˘º ‡±√…˙‘∫À˘¬ı˛ ø¬ıøˆ¬iß Ò±À¬Û ’±¸˘ ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛ ¤¬ı— ¬Û¬ı˛¬ıÓ«¬œ d¬À¬ı˛ ’øÊ«√Ó¬
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˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º ‡±√fl¡À√¬ı˛ ˜ÀÒ… ¤˝◊√√ ’øÊ«√Ó¬ ˙øq¡Àfl¡ ë’±¸˘ ’øÊ«√Ó¬ ˙øq¡í ¬ıÀ˘º ’±¸˘
’øÊ«√Ó¬ ˙øq¡ ŒÔÀfl¡ Œ˚ ¬Ûø¬ı˛˜±Ì ˙øq¡ õ∂±ÌœÀ√À˝√√ Ó¬±¬Û Î¬◊»¬Û±√Ú ¤¬ı— ’Ú…±Ú… ˙±¬ı˛œø¬ı˛fl¡ õ∂À˚˛±Ê√ÀÚ
‡¬ı˛‰¬ ˝√√À˚˛ ˚±˚˛, Ó¬±Àfl¡ ëù´¸Ú ˙øq¡í ¬ıÀ˘º

ø‰¬S

¬ı±d≈¬Ó¬ÀLa¬ı˛ ˙øq¡õ∂¬ı±À˝√√¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø‰ÀSñ
TL = ¸˜¢∂ Œ¸Ã¬ı˛˙øq¡ Nu = ’¬Ûø‰¬Ó¬ ˙øq¡

A = ¸˜¢∂ Î¬◊¬Û˘t ˙øq¡ NA = ‡±√Àfl¡¬ı˛ Œ√À˝√√ ’¬Ûø‰¬Ó¬ ˙øq¡

PN = ’¬ıø˙©Ü õ∂±Ôø˜fl¡ ˙øq¡ G = ¬ı‘øX Ê√øÚÓ¬ ¸—Àù≠¯∏

P = ¸—Àù≠À¯∏¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˙øq¡ E = Œ¬ı˛‰¬Ú ¬ıd≈¬ÀÓ¬ øÚø˝√√Ó¬ ˙øq¡

S = ¸ø=Ó¬ ¬ıd≈¬ÀÓ¬ øÚø˝√√Ó¬ ˙øq¡ R = ù´¸Ú ˙øq¡

I = ’±¸˘ ’øÊ«√Ó¬ ˙øq¡

ø‰¬S  . ¬ı±d≈¬Ó¬ÀLa ˙øq¡ õ∂¬ı±˝√√

8.4.6 ˙øq¡ õ∂¬ı±˝√√ ¸—√flË¡±z¬ ø¬ıøˆ¬iß ˜ÀÎ¬˘

ø¬ıøˆ¬iß ¬ı±d≈¬Ó¬ÀLa ˙øq¡¬ı˛ õ∂¬ı±˝√√ fl¡œ Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛, Œ¸ ¸•ÛÀfl«¡ ¬ı±d≈¬Ó¬Laø¬ıÀ√¬ı˛± ø¬ıøˆ¬iß ˜ÀÎ¬˘ Î¬◊¬ÛàÔ±¬ÛÚ±
fl¡À¬ı˛ÀÂ√Úº ÚœÀ‰¬ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ øÓ¬ÚøÈ¬ ˜ÀÎ¬˘ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˘ñ

T
2

P
N

Î¬◊»¬Û±√fl¡

‡±√fl¡

R

A

NA
NU

G
E

B

PA

I

R

Ó¬±¬Û
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(a) ¤fl¡ ‡±Ó¬ ø¬ıø˙©Ü ˙øq¡ õ∂¬ı±˝√√ ˜ÀÎ¬˘ (Single Channel Energy Flow model) —

¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˙øq¡õ∂¬ı±˝√√ ˜ÀÎ¬À˘¬ı˛ ∆¬ıø˙©Ü… ˝√√˘, ø¬ıøˆ¬iß √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ ˜ÀÒ… ø√À˚˛ ¤fl¡øÈ¬ ˜±S ‡±√…˙‘∫˘

¬ı¬ı˛±¬ı¬ı˛ ¤fl¡˜≈‡œ ˙øq¡õ∂¬ı±˝√√ ¤¬ı— õ∂øÓ¬ ˝√√d¬±z¬À¬ı˛ øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì ˙øq¡¬ı˛ ’¬Û‰¬˚˛º

Œ˜±È¬ ’±·Ó¬ Œ¸Ã¬ı˛˙øq¡¬ı˛ (118872 ¢∂±˜ fl¡…±˘ø¬ı˛˚ Œ¸ø˜2˚ ¬ıÂ√¬ı˛] 118761 ¢∂±˜ fl¡…±˘ø¬ı˛˚ Œ¸ø˜2˚

¬ıÂ√¬ı˛ ’¬ı…¬ı˝‘√√Ó¬ Ô±Àfl¡º ¸≈Ó¬¬ı˛±— Î¬◊»¬Û±ø√Ó¬ ˙øq¡¬ı˛ 21% (23 ¢∂±˜ fl¡…±˘ø¬ı˛˚ Œ¸ø˜ 2˚ ¬ıÂ√¬ı˛] Ê√œÀ¬ı¬ı˛ ¬Ûø¬ı˛¬Û±fl¡

› ù´¸ÀÚ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ ˚± Ó¬±À√¬ı˛ ¬ı‘øX¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º Œ˜±È¬ Î¬◊»¬Û±√ÀÚ¬ı˛ 17% (15 ¢∂±˜ fl¡…±˘ø¬ı˛˚

Œ¸ø˜2˚ ¬ıÂ√¬ı˛] Ó‘¬ÌÀˆ¬±Ê√œ ¡Z±¬ı˛± ˆ¬øé¬Ó¬ ˝√√˚˛º Œ˜±È¬ Î¬◊»¬Û±√ÀÚ¬ı˛ 3.4% (3 ¢∂±˜ fl¡…±˘ø¬ı˛˚ Œ¸ø˜2˚ ¬ıÂ√¬ı˛]

¬Û‰¬Ú d¬À¬ı˛ ˚±˚˛ ¤¬ı— 79.5% (70 ¢∂±˜ fl¡…±˘ø¬ı˛˚ Œ¸ø˜2˚ ¬ıÂ√¬ı˛] ’¬ı…¬ı˝‘√√Ó¬ Ô±Àfl¡º

Î¬◊¬ÛÀ¬ı˛¬ı˛ ˜ÀÎ¬˘ ŒÔÀfl¡ ≈√øÈ¬ ¸≈¶Û©Ü Ò±¬ı˛Ì± fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ(1) ˙øq¡ õ∂¬ı±˝√√ ¸¬ı¸˜˚˛ ¤fl¡˜≈‡œº

Ó¬±˝◊√√ ˙øq¡¬ı˛ Î¬◊»¸ ’Ô«±» Œ¸Ã¬ı˛˙øq¡¬ı˛ Œ˚±·±Ú ¬ı&Ò fl¡¬ı˛± ˝√√À˘ ¸˜d¬ ¬ı±d≈¬Ó¬LaøÈ¬ Ò√ı—¸ ˝√√À¬ıº (2) ¤fl¡øÈ¬

‡±√…d¬¬ı˛ ŒÔÀfl¡ ’Ú… ¤fl¡øÈ¬ ‡±√…d¬À¬ı˛ ˙øq¡ õ∂¬ı±ø˝√√Ó¬ ˝√√¬ı±¬ı˛ ¸˜˚˛ ’ÀÚfl¡ ¬Ûø¬ı˛˜±Ì ˙øq¡ Ú©Ü ˝√√˚˛º

(b) “Y” ’±fl‘¡øÓ¬¬ı˛ ˙øq¡õ∂¬ı±˝√√ ˜ÀÎ¬˘ñ

¤˝◊√√ ˜ÀÎ¬˘øÈ¬ ø¡Z-‡±Ó¬ø¬ıø˙©Ü ˙øq¡õ∂¬ı±˝√√ ˜ÀÎ¬˘ Ú±À˜› ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ ˜ÀÎ¬À˘ ¤fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛

Ó‘¬ÌÀˆ¬±Ê√œ ¤¬ı— fl¡fl«¡¬ı˛ Î¬◊ˆ¬˚˛ ‡±√…˙‘∫˘Àfl¡˝◊√√ Œ√‡±ÀÚ± ˝√√˚˛º ¤fl¡ ‡±Ó¬ø¬ıø˙©Ü ˜ÀÎ¬À˘¬ı˛ Ó≈¬˘Ú±˚˛ ¤øÈ¬ Œ¬ıø˙

˚≈øq¡¢∂±˝√√… fl¡±¬ı˛Ì

(1) ¤˝◊√√ ˜ÀÎ¬˘ ¬ı±d≈¬Ó¬ÀLa¬ı˛ d¬¬ı˛ø¬ıÚ…±¸ ·Í¬ÀÚ¬ı˛ ¸e·øÓ¬¬Û”Ì« › (2) ¤˝◊√√ ˜ÀÎ¬˘ àÔ±Ú › fl¡±˘

’Ú≈¸±À¬ı˛ Ê√œø¬ıÓ¬ Î¬◊øæ√À√¬ı˛ ¸¬ı˛±¸ø¬ı˛ ˆ¬é¬Ì › Ó¬±À√¬ı˛ ˜‘Ó¬ ∆Ê√¬ı ¬ıd≈¬¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¤fl¡¸±ÀÔ ’Ô‰¬ ¬Û‘Ôfl¡ˆ¬±À¬ı

Œ√‡±˚˛º

¸”˚«±À˘±fl¡

Î¬◊øæ√√fl≈¡˘

fl¡fl«¡fl¡Àˆ¬±Ê√œ
‡±√fl¡

ø˙fl¡±ø¬ı˛

Ó‘¬ÌÀˆ¬±Ê√œ

‡±√…˙‘∫˘

fl¡fl«¡fl¡Àˆ¬±Ê√œ
‡±√…˙‘∫˘

ø˙fl¡±¬ı˛ õ∂±Ìœ
Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ

ø‰¬S – ‘Y’ ’±fl‘¡øÓ¬¬ı˛ ˙øqõ∂¬ı±˝√√ ÚÀÎ¬Ú
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õ∂fl‘¡Ó¬ ˜≈‡… Î¬◊»¬Û±√ÀÚ¬ı˛ fl¡Ó¬ ˙Ó¬±—˙ ≈√˝◊√√ ‡±√…˙‘∫À˘ õ∂¬ı±ø˝√√Ó¬ ˝√À¬ı Ó¬± ø¬ıøˆ¬iß ¬ı±d≈¬Ó¬ÀLa øˆ¬iß ˝√√˚˛
¤¬ı— Ÿ¬Ó≈¬ › ¬ıÂ√À¬ı˛¬ı˛ ¸±ÀÔ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛º ’·ˆ¬œ¬ı˛ Ê√˘, Œ¬ıø˙ Ó‘¬ÌÀˆ¬±Ê√œø¬ıø˙©Ü ‰¬±¬ı˛Ìˆ”¬ø˜ ¤¬ı— õ≠±—"√√Ú
õ∂Ò±Ú Ê√˘Ê√ ¬ı±d≈¬Ó¬ÀLa 50% - 90% õ∂fl‘¡Ó¬ ˜≈‡… Î¬◊»¬Û±√Ú Ó‘¬ÌÀˆ¬±Ê√œ ‡±√…˙‘∫À˘¬ı˛ ¬ÛÀÔ ¬ı±ø˝√√Ó¬ ˝√√˚˛º
øfl¡z≈¬ Ê√˘±ˆ”¬ø˜ › ’¬ı˛ÀÌ…¬ı˛ ¬ı±d≈¬Ó¬ÀLa ¬ı± 90% Ó¬±¬ı˛› Œ¬ıø˙ Î¬◊øæ√√ Î¬◊»¬Û±√Ú fl¡fl«¡¬ı˛ ‡±√…˙‘∫À˘¬ı˛ ˜±Ò…À˜
õ∂¬ı±ø˝√√Ó¬ ˝√√ ˛̊º øfl¡z≈¬ Ó‘¬Ì ”̂¬ø˜ ¤¬ı— fl¡fl«¡¬ı˛ ‡±√… ‘̇∫˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ¸•Ûfl«¡ ≈̊q¡ ˝√√¬ı±¬ı˛ ≈̧¬ı±À√ ¸¬ı ¬ı±d≈¬Ó¬ÀLa̋ ◊√√
˙øq¡õ∂¬ı±˝√√ ¤fl¡ ¬ÛÔ ŒÔÀfl¡ ’Ú…¬ÛÀÔ ^Ó≈¬ ¬Ûø¬ı˛‰¬±ø˘Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º Œ˚˜Ú, Ó‘¬ÌÀˆ¬±Ê√œ¬ı˛± Ó¬±À√¬ı˛ ·‘˝√√œÓ¬
‡±À√…¬ı˛ ¸¬ı‡±øÚ ¬Û±ø‰¬Ó¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— Ó¬±À√¬ı˛ ’¬Û±ø‰¬Ó¬ ¬Û√±Ô« ¸˝√√ÀÊ√˝◊√√ fl¡fl«¡¬ı˛ˆ≈¬fl¡ ¬ÛÀÔ ‰¬±ø˘Ó¬
˝√√ÀÓ¬ ¬Û±À¬ı˛º

(c) ¸±¬ı«Ê√ÚœÚ (universal) ˙øq¡õ∂¬ı±˝√√ ˜ÀÎ¬˘ñ

¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˜ÀÎ¬˘ Œ˚ Œfl¡±ÀÚ± ¬ı±d≈¬Ó¬ÀLa¬ı˛ Œ˚ Œfl¡±ÀÚ± √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ Œé¬ÀS õ∂À˚±Ê√…º ø¬ı:±Úœ ›Î¬±˜
(1968) ¬ı±d≈¬Ó¬LaÀfl¡ ¸¬ı˛˘ ˙øq¡õ∂¬ı±À˝√√¬ı˛ ø‰¬S ø˝√√À¸À¬ı Ó≈¬À˘ ÒÀ¬ı˛Úº Œfl¡±ÀÚ± ¤fl¡øÈ¬ √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ Œé¬ÀS
¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ø‰¬S d¬¬ı˛øÈ¬¬ı˛ Œ˚ Œfl¡±ÀÚ± ¤fl¡øÈ¬ øÚø«√©Ü ¸˜À˚˛¬ı˛ Ê√œ¬ıˆ¬¬ı˛ ¬ı± ’Ú… Œfl¡±ÀÚ± ˙øq¡ ¸˜±Ô«fl¡
øÚÀ«√˙fl¡±¬ı˛œ ¤fl¡øÈ¬ ¬ı±'√ ¤¬ı— Ó¬±¬ı˛ ¸±ÀÔ ˚≈q¡ ˙øq¡õ∂¬ı±˝√√ øÚÀ«√˙fl¡±¬ı˛œº fl¡À˚˛fl¡øÈ¬ ¬ÛÀÔ¬ı˛ ¸˜i§À˚˛ ’efl¡Ú
fl¡¬ı˛± ˝√√˚˛º ¤fl¡øÈ¬ √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ ˜ÀÒ… ˙øq¡õ∂¬ı±˝√√ ¤˝◊√√ ø‰¬ÀS Œ√‡±ÀÚ± ˝√√˚˛º ¤˝◊√√ ø‰¬ÀS ¬ı±'√øÈ¬¬ı˛ ’±fl¡±¬ı˛
√√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ ¸•Û”Ì« Ê√œ¬ıˆ¬±À¬ı˛¬ı˛ ¸˜±Ú≈¬Û±øÓ¬fl¡º √√√∏CøÙ¬fl¡ d¬À¬ı˛ ˙øq¡¬ı˛ õ∂À¬ı˙ ‡±√… ¢∂˝√√ÀÌ¬ı˛ ˜±Ò…À˜ ˝√√˚˛º
˙øq¡¬ı˛ øfl¡Â≈√ ’—˙ ¬’¬ı…¬ı˝‘√√Ó¬ ’¬ıàÔ±˚˛ Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬ıø˝√√©‘®Ó¬ ˝√√˚˛ ¤¬ı— ¬ı±øfl¡ ’—˙ ’±M√√œfl‘¡Ó¬ ˝√√˚˛º ’±¬ı±¬ı˛
›˝◊√√ ’±M√√œfl‘¡Ó¬ ˙øq¡¬ı˛ ¤fl¡È¬± ’—˙ ù´¸ÀÚ ¬ı…ø˚˛Ó¬ ˝√√˚˛ ’Ô¬ı± Fat ¬ı± Œ¶ß˝√√Ê√±Ó¬œ˚˛ ¬Û√±Ô«¬ı˛”À¬Û Ê√œ¬ıÀ√À˝√√
¸ø=Ó¬ ˝√√˚˛º ˙øq¡¬ı˛ ’¬ıø˙©Ü ’—˙øÈ¬˝◊√√ ˝√√˘ Ê√œ¬ıˆ¬¬ı˛ ¤¬ı— ¤˝◊√√ ’—˙øÈ¬˝◊√√ ¬Û¬ı˛¬ıÓ«¬œ √√√∏CøÙ¬fl¡ d¬À¬ı˛ õ∂±5 ˝√√˚˛º
¤˝◊√√ ˜ÀÎ¬˘ Œ˚˜Ú ¸•Û”Ì« √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ Œé¬ÀS õ∂À˚±Ê√…, ŒÓ¬˜øÚ Œ¸˝◊√√ √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ Œ˚ Œfl¡±ÀÚ± ¤fl¡øÈ¬
¸√À¸…¬ı˛ Œé¬ÀS õ∂À˚±Ê√…º

8.5 ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ø¬Û¬ı˛±˜Î¬ ¬ı± ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜Î¬

¤fl¡øÈ¬ øÚø«√©Ü ¬ı±d≈¬Ó¬ÀLa ‡±√…‡±√fl¡ ¸•ÛÀfl«¡¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ ¬Û≈ø©Ü ¬ı± ‡±À√…¬ı˛ Œ˚±·±ÚÀfl¡ d¬¬ı˛
’Ú≈¸±À¬ı˛ √flË¡˜±i§À˚˛ ¬Û¬ı˛ ¬Û¬ı˛ ¸±Ê√±À˘ Œ˚ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛ ø‰¬S ∆Ó¬ø¬ı˛ ˝√√˚˛ Ó¬±Àfl¡ ˝◊√√Àfl¡±˘øÊ√fl¡±˘
ø¬Û¬ı˛±ø˜Î¬ ¬ıÀ˘º ’Ô«±» Œfl¡±ÀÚ± ¬ı±d≈¬Ó¬ÀLa¬ı˛ ‡±√…d¬¬ı˛œ˚˛ ·Í¬ÚÀfl¡ ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ø¬Û¬ı˛±ø˜Î¬ ¬ıÀ˘º øÊ√.
¤˘È¬Ú (G. Elton, 1939) õ∂Ô˜ ¤˝◊√√ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ¬ıÌ«Ú± Œ√Úº

¤˝◊√√ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ¸¬ıÀ‰¬À˚˛ ÚœÀ‰¬¬ı˛ d¬À¬ı˛ ’±ÀÂ√ Î¬◊»¬Û±√fl¡ ¬ı± ¸¬ı≈Ê√ ·±Â√º ¤˝◊√√ d¬À¬ı˛ Ê√œÀ¬ı¬ı˛ ¸—‡…±
› ¬Ûø¬ı˛˜±Ì ¤¬ı— Ê√œ¬ıˆ¬¬ı˛ Œ¬ıø˙ ¤¬ı— ¤‡±ÀÚ ˙øq¡ ¬ı± ‡±À√…¬ı˛ Œ˚±·±Ú› Œ¬ıø˙º √flË¡˜˙ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛·≈ø˘ÀÓ¬
¤fl¡ø√Àfl¡ Œ˚˜Ú ˙øq¡ ¬ı± ‡±À√…¬ı˛ Œ˚±·±Ú fl¡˜ÀÓ¬ Ô±Àfl¡, ŒÓ¬˜øÚ Ê√œ¬ı ¬ı± ‡±√Àfl¡¬ı˛ ¸—‡…± › Ê√œ¬ıˆ¬¬ı˛
fl¡À˜ ˚±˚˛º Ù¬À˘ √√√∏CøÙ¬fl¡ ·Í¬Ú ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ¬ı˛”¬Û ŒÚ˚˛º ¤ˆ¬±À¬ı ¬ı±d≈¬Ó¬ÀLa ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ Ô±Àfl¡º
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8.5.1 ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ¬ı± ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ Œ|øÌø¬ıˆ¬±·

˝◊√√Àfl¡±˘øÊ√fl¡±˘ ¬ı± ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ø¬Û¬ı˛±ø˜Î¬ øÓ¬Ú Ò¬ı˛ÀÚ¬ı˛ ˝√√˚˛º ˚Ô±ñ
(i) Ê√œ¬ı¸—‡…±¬ı˛ ø¬Û¬ı˛±ø˜Î¬ (ii) ˙øq¡¬ı˛ ø¬Û¬ı˛±ø˜Î¬ (iii) Ê√œ¬ıˆ¬¬ı˛ (Biomass) ¤¬ı˛ ø¬Û¬ı˛±ø˜Î¬
¤fl¡øÈ¬ ¬ı±d≈¬Ó¬ÀLa ‡±√…d¬¬ı˛ ¬ı± ¬Û≈ø©Üd¬¬ı˛ ’Ú≈¸±À¬ı˛ ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ¸—‡…±Àfl¡ √flË¡˜¬Û˚«±À˚˛ ¸±Ê√±À˘ Œ˚

ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛, Ó¬±Àfl¡ Ê√œ¬ı ¸—‡…±¬ı˛ ø¬Û¬ı˛±ø˜Î¬ ¬ıÀ˘º
¤˝◊√√ ø¬Û¬ı˛±ø˜ÀÎ¬ Œ√‡± ˚±˚˛ Œ˚ ¸¬ıÀ‰¬À˚˛ ÚœÀ‰¬¬ı˛ ‡±√…d¬À¬ı˛ Ê√œÀ¬ı¬ı˛ ¸—‡…± ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ Ô±Àfl¡ ¤¬ı—

¬ÛÀ¬ı˛¬ı˛ Î¬◊2‰¬Ó¬¬ı˛ d¬¬ı˛·≈ø˘ÀÓ¬ ¤˝◊√√ ¸—‡…± √flË¡˜˙ fl¡˜ÀÓ¬ Ô±Àfl¡º Œ˚˜Ú, ¸¬ı≈Ê√ ·±Â√¬Û±˘± ¬ı± Î¬◊»¬Û±√Àfl¡¬ı˛ Ó≈¬˘Ú±˚˛
¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛¬ı˛ Œ¬Û±fl¡±˜±fl¡ÀÎ¬ˇ¬ı˛ ¸—‡…±¬ı˛ Œ‰¬À˚˛ ¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛¬ı˛ ˜±Â√, ¬ı…±— õ∂ˆ‘¬øÓ¬¬ı˛ [Œ·ÃÌ ‡±√fl¡] ¸—‡…± fl¡˜
˝√√˚˛º ’±¬ı±¬ı˛ õ∂À·ÃÌ ‡±√Àfl¡¬ı˛ ¸—‡…± ’±¬ı˛› fl¡˜ ˝√√˚˛º ¤ˆ¬±À¬ı ¸—‡…±¬ı˛ øˆ¬øM√√ÀÓ¬ ˙œ¯∏«À√˙ ¬ı± ˜±Ô±¬ı˛ ø√Àfl¡
ø¬Û¬ı˛±ø˜Î¬ ¬ı± ˙efl≈¡ ’±fl‘¡øÓ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛º

ø‰¬S  . Ê√œ¬ı ¸—‡…±¬ı˛ ø¬Û¬ı˛±ø˜Î¬

(ii) ˙øq¡¬ı˛ ø¬Û¬ı˛±ø˜Î¬  . Œfl¡±ÀÚ± ¬ı±d≈¬Ó¬ÀLa ¬Û≈ø©Üd¬¬ı˛ ¬ı± ‡±√…d¬¬ı˛ ’Ú≈¸±À¬ı˛ ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ˜ÀÒ… ’øÊ«√Ó¬
˙øq¡¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¡ √flË¡˜¬Û˚«±À˚˛ ¸±Ê√±À˘ Œ˚ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛ Ó¬±Àfl¡ ¬ıÀ˘ ˙øq¡¬ı˛
ø¬Û¬ı˛±ø˜Î¬º

¤˝◊√√ ø¬Û¬ı˛±ø˜ÀÎ¬ Œ√‡± ˚±˚˛ Œ˚, ¸¬ıÀ‰¬À˚˛ ÚœÀ‰¬¬ı˛ ‡±√…d¬À¬ı˛ ¸”˚« ŒÔÀfl¡ ’øÊ«√Ó¬ ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ı«±øÒfl¡
˝√√˚˛º ¬ÛÀ¬ı˛¬ı˛ Î¬◊2‰¬Ó¬¬ı˛ d¬¬ı˛·≈ø˘ÀÓ¬ √flË¡˜˙ ÚœÀ‰¬¬ı˛ d¬¬ı˛ ŒÔÀfl¡ ¬Û±›˚˛± ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ÀÓ¬ Ô±Àfl¡º Lindman

õ∂À·ÃÌ ‡±√fl¡
[¸—‡…± ¸¬ıÀ‰¬À˚˛ fl¡˜]

õ∂±Ôø˜fl¡ ‡±√fl¡

Œ·±Ì ‡±√fl¡˜±—¸±˙œõ∂±Ìœ
˜±Â√, ¬ı…±—

˜±—¸±˙œõ∂±Ìœ
¬ı±Ê√¬Û±ø‡

¸¬ı≈Ê√ ·±Â√

Ó‘¬ÌÀˆ¬±Ê√
õ∂±Ìœ Ù¬øÎ¬ˇ—

Î¬◊»¬Û±√fl¡
[¸—‡…± ¸¬ı«±øÒfl¡]

4Ô«
d¬¬ı̨

3˚˛ d¬¬ı˛

2˚˛ d¬¬ı˛

1˜ d¬¬ı˛

1

1.1 x 10

8 x 10’
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(1947)-¤¬ı˛ ¸”S ’Ú≈¸±À¬ı˛ õ∂øÓ¬ ‡±√…d¬À¬ı˛ 10 ˙Ó¬±—˙ ˙øq¡ Œ√˝√√·Í¬ÀÚ¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ˙øq¡¬ı˛
ø¬Û¬ı˛±ø˜ÀÎ¬ Î¬◊»¬Û±√fl¡ d¬À¬ı˛ Œ˚ ¬Ûø¬ı˛˜±Ì ˙øq¡ ’±ÀÂ√ Ó¬±¬ı˛ ¸•Û”Ì« ’—˙ õ∂±Ôø˜fl¡ ‡±√fl¡ d¬À¬ı˛ Œ¬ÛÃ“√Â√±ÀÓ¬
¬Û±À¬ı˛ Ú±º ’±¬ı±¬ı˛ ¤fl¡˝◊√√ˆ¬±À¬ı õ∂±Ôø˜fl¡ ‡±√fl¡ d¬À¬ı˛ ¸ø=Ó¬ ˙øq¡¬ı˛ ¸•Û”Ì« ’—˙ Œ·ÃÌ ‡±√fl¡ d¬À¬ı˛ Œ¬ÛÃ“√Â√±˚˛
Ú±º ¤ˆ¬±À¬ı˝◊√√ ˙øq¡¬ı˛ ø¬Û¬ı˛±ø˜Î¬ ·ÀÎ¬ˇ ›ÀÍ¬º

ø‰¬S  . Ê√œ¬ı ¸—‡…±¬ı˛ ø¬Û¬ı˛±ø˜Î¬

(iii) Ê√œ¬ı ˆ¬¬ı˛ (Diomass) ¤¬ı˛ ø¬Û¬ı˛±ø˜Î¬ñŒfl¡±ÀÚ± ¬ı±d≈¬Ó¬ÀLa õ∂øÓ¬øÈ¬ ¬Û≈ø©Üd¬¬ı˛ ¬ı± ‡±√…d¬¬ı˛ ’Ú≈¸±À¬ı˛
Ê√œ¬ı ¸˜ø©Ü¬ı˛ Œ˜±È¬ ˙≈©® ›Ê√Ú ¬ı± Ê√œ¬ıˆ¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì √flË¡˜¬Û˚«±À˚˛ ¸±Ê√±À˘ Œ˚ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛
¸‘ø©Ü ˝√√˚˛, Ó¬±Àfl¡ Ê√œ¬ıˆ¬¬ı˛-¤¬ı˛ ø¬Û¬ı˛±ø˜Î¬ ¬ıÀ˘º

¤˝◊√√ ø¬Û¬ı˛±ø˜ÀÎ¬ Œ√‡± ˚±˚˛ Œ˚, ¸¬ı«øÚ•ß ¬Û≈ø©Üd¬¬ı˛ ¬ı± ‡±√…d¬À¬ı˛ Ê√œ¬ı¸˜ø©Ü¬ı˛ Œ˜±È¬ ˆ¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ıÀ‰¬À˚˛
Œ¬ıø˙ ˝√√˚˛º Ù¬À˘ Î¬◊»¬Û±√fl¡ d¬¬ı˛ ŒÔÀfl¡ õ∂±Ôø˜fl¡ ‡±√fl¡ d¬À¬ı˛, õ∂±Ôø˜fl¡ ‡±√fl¡ d¬¬ı˛ ŒÔÀfl¡ Œ·ÃÌ ‡±√fl¡
d¬À¬ı˛ ¤¬ı— Œ·ÃÌ ‡±√fl¡ d¬¬ı˛ ŒÔÀfl¡ õ∂À·ÃÌ ‡±√fl¡ d¬À¬ı˛ Ê√œ¬ı ¸˜ø©Ü¬ı˛ ›Ê√Ú ¬ı± Ê√œ¬ıˆ¬¬ı˛ ¤¬ı˛ ¬Ûø¬ı˛˜±Ì
√flË¡˜˙ fl¡˜ÀÓ¬ Ô±Àfl¡º

õ∂À·ÃÌ ‡±√fl¡ ’øÊ«√Ó¬ ˙øq¡ Œ·ÃÌ
‡±√Àfl¡¬ı˛ Œ‰¬À˚˛ fl¡˜

õ∂±Ôø˜fl¡ ‡±√fl¡ ’øÊ«√Ó¬ ˙øq¡
Î¬◊»¬Û±√Àfl¡¬ı˛ Œ‰¬À˚˛ fl¡˜

Œ·±Ì ‡±√fl¡ ’øÊ«√Ó¬ ˙øq
õ∂±Ôø˜fl¡ ‡±√Àfl¡¬ı˛ Œ‰¬À˚˛ fl¡˜˜±—¸±˙œ

˜±—¸±˙œ

¸¬ı≈Ê√ ·±Â√

Ó‘¬ÌÀˆ¬±Ê√
õ∂±Ìœ Ù¬øÎ¬ˇ—

Î¬◊»¬Û±√fl¡ ’øÊ«√Ó¬ ˙øq¡
¸¬ı«±øÒfl¡

4Ô«
d¬¬ı˛

3˚˛ d¬¬ı˛

2˚˛ d¬¬ı˛

1˜ ‡±√… d¬¬ı˛

48 kcal/m2/yrC

596 kcal/m2/yr

* NPP 8, 763 kcal/m2/yr.

* GPP 36,380 Kcal/m2/yr

B

A

* NNet Primary Productivity ¬ı±
øÚÈ¬ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬±

* Gross Primary Productivity ¬ı±
¸±˜ø¢∂fl¡ õ∂±Ôø˜fl¡ Î¬◊»¬Û±√Ú˙œ˘Ó¬±

A = Î¬◊»¬Û±fl¡ d¬¬ı˛
B = Ó‘¬ÌÀˆ¬±Ê√œ d¬¬ı˛
C = ˜±—¸±˙œ d¬¬ı˛

1.5 g/m2C

B

A

A = Î¬◊»¬Û±fl¡ d¬¬ı˛

B = õ∂±Ôø˜fl¡ ‡±√fl¡ ¬ı± Ó‘¬ÌÀˆ¬±Ê√œ d¬¬ı˛

C = Œ·ÃÌ ‡±√fl¡ ¬ı± ˜±—¸±˙œ d¬¬ı˛

11 g/m2

80 g/m2
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ø‰¬S  . Ê√œ¬ıˆ¬¬ı˛ (Biomass) ¤¬ı˛ ø¬Û¬ı˛±ø˜Î¬

8.6 ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡Àfl¡ Ê√œ¬ıÀ√¬ı˛ ‡±√…d¬¬ı˛ ¸•ÛÀfl«¡ ŒÊ√ÀÚøÂ√º ¤¬ı˛¬Û¬ı˛ ’±˜¬ı˛± ŒÊ√ÀÚøÂ√ Î¬◊»¬Û±√fl¡ › ‡±√Àfl¡¬ı˛
˜ÀÒ… ¬Û˚«±˚˛√flË¡ø˜fl¡ ¸•Ûfl«¡, ˚±Àfl¡ ë‡±√…˙‘∫˘í ¬ı˘± ˝√√À˚˛ÀÂ√º ’±˜¬ı˛± Œ√À‡øÂ√ Œ˚ ø¬ıøˆ¬iß ¬ı±d≈¬Ó¬ÀLa øˆ¬iß
øˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ‡±√…˙‘∫˘ Œ√‡± ˚±˚˛º Ó¬±Â√±Î¬ˇ± ‡±√…˙‘∫˘ Œ˚ Ê√œ¬ıÊ√·ÀÓ¬¬ı˛ fl¡±ÀÂ√ ‡≈¬ı˝◊√√ ·≈¬ı˛≈Q¬Û”Ì« Ó¬± ’±˜¬ı˛±
Ê√±ÚÀÓ¬ Œ¬ÛÀ¬ı˛øÂ√, ¤˜Úøfl¡ ‡±√…˙‘∫À˘¬ı˛ Œ¬ı˙ fl¡À˚˛fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ¬∆¬ıø˙©Ü…› ’±˜¬ı˛± ŒÊ√ÀÚ øÚÀ˚˛øÂ√º ¤˝◊√√
‡±√…˙‘∫˘·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ¸•Ûfl«¡˚≈q¡ ˝√√À˚˛ Œ˚ ‡±√…Ê√±˘ ·Í¬Ú fl¡À¬ı˛, Ó¬± Ê√œ¬ıÀ√¬ı˛ ‡±√…‡±√fl¡ ¸•Ûfl«¡Àfl¡
’±¬ı˛› ¬Ûø¬ı˛¶£≈¬È¬ fl¡À¬ı˛º ¤¬ı˛¬Û¬ı˛ ’±˜¬ı˛± ˙øq¡, ˙øq¡¬ı˛ Î¬◊»¸ ¤¬ı— ˙øq¡õ∂¬ı±˝√√ ¸•ÛÀfl«¡ øÚÀÊ√À√¬ı˛ Ò±¬ı˛Ì±
∆Ó¬ø¬ı˛ fl¡À¬ı˛øÂ√º ¬ı±d≈¬Ó¬ÀLa ˙øq¡ fl¡œˆ¬±À¬ı õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛ ¤¬ı— Ê√œ¬ıÚ‰¬√flË¡Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛, Ó¬± ’±˜±À√¬ı˛ fl¡±ÀÂ√
’ÀÚfl¡‡±øÚ ¶Û©Ü fl¡À¬ı˛ÀÂ√ ¤˝◊√√ ˙øq¡ õ∂¬ı±˝√√ ¸•Ûøfl«¡Ó¬ ’±À˘±‰¬Ú±º ’±˜¬ı˛± ’±¬ı˛› ŒÊ√ÀÚøÂ√ õ∂fl‘¡øÓ¬ÀÓ¬
˙øq¡¬ı˛ fl¡œ¬ı˛”¬Û ¬ı˛”¬Û±z¬¬ı˛ ˝√√˚˛º ˙øq¡ õ∂¬ı±À˝√√¬ı˛ ¬Û˚«±˚˛·≈ø˘Àfl¡› ¤˝◊√√ ¤fl¡Àfl¡ ¸—øé¬5ˆ¬±À¬ı ¬ı…±‡…± fl¡¬ı˛± ˝√√À˚˛ÀÂ√
¤¬ı— ˙øq¡ õ∂¬ı±À˝√√¬ı˛ øfl¡Â≈√ ˜ÀÎ¬˘ ¸•ÛÀfl«¡ ¤‡±ÀÚ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¸¬ıÀ˙À¯∏ ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬
ø¬Û¬ı˛±ø˜Î¬ ¬ı± ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ Œ|øÌ·≈ø˘ Ê√œ¬ıÀ√¬ı˛ ¸—‡…±, ˙øq¡ › ˆ¬¬ı˛ ¸•ÛÀfl«¡ ’±˜±À√¬ı˛
Ò±¬ı˛Ì± ’ÀÚfl¡‡±øÚ ¶§26√ fl¡À¬ı˛ÀÂ√º

õ∂À·ÃÌ ‡±√fl¡
Ê√œ¬ıˆ¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì Œ·ÃÌd¬À¬ı˛¬ı˛ Œ‰¬À˚˛ fl¡˜º

õ∂±Ôø˜fl¡ ‡±√fl¡ Ê√œ¬ıˆ¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì
Î¬◊»¬Û±√Àfl¡¬ı˛ Œ‰¬À˚˛ fl¡˜º

Œ·±Ì ‡±√fl¡ Ê√œ¬ıˆ¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì
õ∂±Ôø˜fl¡ ‡±√Àfl¡¬ı˛ Œ‰¬À˚˛ fl¡˜º

˜±—¸±˙œ

˜±—¸±˙œ

¸¬ı≈Ê√ ·±Â√

Ó‘¬ÌÀˆ¬±Ê

Î¬◊»¬Û±√fl¡ Ê√œ¬ıˆ¬À¬ı˛¬ı˛
¬Ûø¬ı˛̃ ±Ì ¸¬ıÀ‰¬À ˛̊ Œ¬ıø˙º

4Ô«
d¬¬ı̨

3˚˛ d¬¬ı˛

2˚˛ d¬¬ı˛

1˜ d¬¬ı˛
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8.7 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. ‡±√…d¬¬ı˛ fl¡±Àfl¡ ¬ıÀ˘∑

2. ‡±√…˙‘∫˘ fl¡œˆ¬±À¬ı ·øÍ¬Ó¬ ˝√√˚˛ ¤¬ı— fl¡Ó¬ õ∂fl¡±À¬ı˛¬ı˛ ˝√√˚˛∑

3. ‡±√…˙‘∫˘ Ê√œ¬ıÊ√·ÀÓ¬¬ı˛ fl¡±ÀÂ√ ·≈¬ı˛≈Q¬Û”Ì« Œfl¡Ú∑

4. ¸—Àé¬À¬Û ‡±√…˙‘∫À˘¬ı˛ ∆¬ıø˙©Ü… fl¡À˚˛fl¡øÈ¬ Î¬◊À~‡ fl¡¬ı˛≈Úº

5. ‡±√…Ê√±˘ fl¡œ∑

6. ˙øq¡ fl¡˚˛ õ∂fl¡±¬ı˛ › fl¡œ fl¡œ∑

7. ¬ı±d≈¬Ó¬ÀLa¬ ˙øq¡¬ı˛ Î¬◊»¸ ¸•ÛÀfl«¡ Ò±¬ı˛Ì± ø√Úº

8. ˙øq¡õ∂¬ı±˝√√ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

9. Ó¬±¬Û·øÓ¬ø¬ı√…±¬ı˛ ≈√øÈ¬ ¸”S fl¡œ fl¡œ∑

10. Lindman ¤¬ı˛ Ò±¬ı˛Ì±øÈ¬¬ı˛ Ú±˜ fl¡œ∑

11. ˙øq¡ ’Ê«√Ú ¤¬ı˛¬ ¬Û˚«±˚˛ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

12. ¤fl¡‡±Ó¬ ø¬ıø˙©Ü ˙øq¡õ∂¬ı±˝√√ ˜ÀÎ¬˘ ¤¬ı˛ ≈√øÈ¬ Ò±¬ı˛Ì± Î¬◊À~‡ fl¡¬ı˛≈Úº

13. ˝◊√√Àfl¡±˘øÊ√fl¡±˘ ¬ı± ¬ı±d≈¬ ¬Ûø¬ı˛À¬ı˙·Ó¬ ø¬Û¬ı˛±ø˜Î¬ fl¡±Àfl¡ ¬ıÀ˘∑

14. Ê√œ¬ı¸—‡…±¬ı˛ ø¬Û¬ı˛±ø˜Î¬ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

15. Ê√œ¬ıˆ¬¬ı˛ ø¬Û¬ı˛±ø˜ÀÎ¬¬ ˆ¬À¬ı˛¬ı˛ ¬Ûø¬ı˛˜±Ì ¸À¬ı«±2‰¬ d¬À¬ı˛ fl¡œ¬ı˛”¬Û ˝√√˚˛∑

8.8 Î¬◊M√√¬ı˛˜±˘±

1 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.2 ¤fl¡Àfl¡º 2 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.3.1 ¤fl¡Àfl¡, › 3 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.3.2

¤fl¡Àfl¡, 4 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.3.3 ¤fl¡fl¡ ¤¬ı— 5 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.3.4 ¤fl¡Àfl¡¬ı˛ ¬Û±Í¬…±—À˙ Œ√‡≈Úº

6 Ú— õ∂Àùü¬ı˛ 7, 8 › 9 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.4 ¤fl¡Àfl¡, 10 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.4.4 ¤fl¡Àfl¡, 11

Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.4.5 ¤fl¡Àfl¡, 12 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ 8.4.6 ¤fl¡Àfl¡ ¤¬ı— 13, 14, 15 Ú— õ∂ùü·≈ø˘¬ı˛

Î¬◊M√√¬ı˛ 8.5 ¤fl¡fl¡ ŒÔÀfl¡ ‡“≈√ÀÊ√ øÚÚº
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8.9 ¢∂&Ô¬Ûø?

›Î¬±˜, ˝◊√√.ø¬Û. 1996 : Ù¬±ÚÎ¬±À˜KI◊±˘ ’Ù¬ ˝◊√√Àfl¡±˘øÊ√, ÚÈ¬¬ı˛±Ê√ ¬Û±¬ıø˘Àfl¡˙Ú¸, Œ√¬ı˛±≈√Ú

˙˜«±, ø¬Û øÎ¬ 1984 : ¤ø˘À˜KI◊¸ ’Ù¬ ˝◊√√Àfl¡±˘øÊ√, ¬ı˛±Àd¬±ø· ¬Û±¬ıø˘Àfl¡˙Ú, ø˜¬ı˛±È¬º

ø¸—, ¸¬ıœf 1991 : ¤Úˆ¬±˚˛¬ı˛ÚÀ˜KI◊±˘, øÊ√›¢∂±øÙ¬, õ∂±˚˛±· ¬Û≈d¬fl¡ ˆ¬¬ıÚ, ¤˘±˝√√±¬ı±√º

¬Û±˘, ’Ê√˚˛ 2000 : ¬Ûø¬ı˛À¬ı˙ø¬ı√…±, ¬ı≈fl¡¸ƒ ’…±`¬ ’…±˘±À˚˛Î¬, õ∂± . ø˘ ., fl¡˘fl¡±Ó¬±º

˘±ø˝√√Î¬ˇœ √M√√, fl≈¡z¬˘±

      ›

Œ√ › ¬ı±¸≈À√¬ı 2000 : ¬Ûø¬ı˛À¬ı˙ ¸˜œé¬Ì, ø√ ›˚˛±˘Î«¬ Œõ∂¸ õ∂± . ø˘ ., fl¡˘fl¡±Ó¬±º
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¤fl¡fl¡ 9 q Î¬◊øæ√À√¬ı˛ ¬ı‘øX øÚ˚˛LaÌfl¡±¬ı˛œ Î¬◊¬Û±√±Ú¸˜”˝√√

·Í¬Ú
9.1. õ∂d¬±¬ıÚ±

9.2. Î¬◊ÀV˙…

9.3. Î¬◊øæ√À√¬ı˛ ¬ı‘øX øÚ˚˛LaÌfl¡±¬ı˛œ Î¬◊¬Û±√±Ú¸˜”˝√√

9.4. Ê√˘¬ı±˚˛≈ ¸—√flË¡±z¬ Î¬◊¬Û±√±Ú¸˜”˝√√

9.4.1. √¬ı‘ø©Ü¬Û±Ó¬ › Ó≈¬¯∏±¬ı˛ ¬Û±Ó¬

9.4.2. ¬ı±˚˛≈˜G¬˘œ˚˛ ’±^«Ó¬±

9.4.3. ¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬±

9.4.4. ¸”˚«±À˘±fl¡

9.4.5. ¬ı±˚˛≈õ∂¬ı±˝√√

9.4.6. ’±·≈Ú

9.5. ˆ”¬ õ∂±fl‘¡øÓ¬fl¡ Î¬◊¬Û±√±Ú

9.6. ˜‘øM√√fl¡±¸—√flË¡±z¬ Î¬◊¬Û±√±Ú

9.7. Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú¸˜”˝√√

9.8. ¸±¬ı˛±—˙

9.9. ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

9.10. Î¬◊M√√¬ı˛̃ ±˘±

9.11. ¢∂&Ô¬Ûø?

9.1 õ∂d¬±¬ıÚ±

¬Ûø¬ı˛À¬ı˙ ”√¯∏Ì øÚ˚˛LaÌ › ¬Ûø¬ı˛À¬ı˙ ¸—¬ı˛é¬ÀÌ¬ı˛ ø√fl¡ ŒÔÀfl¡ ¤¬ı— ¸±˜ø¢∂fl¡ˆ¬±À¬ı ¬ı±d≈¬Ó¬±øLafl¡ ˆ¬±¬ı˛¸±˜…
¬ı± ¸˜Ó¬± ¬ıÊ√±˚˛ ¬ı˛±‡±¬ı˛ Ê√ÀÚ… Î¬◊øæ√√ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Úº ˜±Ú≈¯∏¸˝√√ ø¬ıøˆ¬iß Ê√œ¬ıÊ√z≈¬¬ı˛ Ê√œ¬ıÚÒ±¬ı˛Ì
› ¬ı‘øX ’ÀÚfl¡È¬± øÚˆ«¬¬ı˛ fl¡À¬ı˛ Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Î¬◊¬Û¬ı˛º ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±√·˜, ‰¬±¬ı˛±·±ÀÂ√¬ı˛ Œ¬ı˛±¬ÛÚ
› ¬ı‘øX, ·±ÀÂ√¬ı˛ ‡±√… ∆Ó¬ø¬ı˛ õ∂ˆ‘¬øÓ¬ ø¬ı¯∏˚˛·≈ø˘ ø¬ıøˆ¬iß øÚ˚˛LaÌfl¡±¬ı˛œ Î¬◊¬Û±√±Ú ¬ı± øÚ˚˛LaÀfl¡¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬
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˝√√˚˛º Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙ øÚ˚˛LaÌfl¡±¬ı˛œ õ∂Ó¬…é¬ › ¬ÛÀ¬ı˛±é¬ Î¬◊¬Û±√±Ú·≈ø˘ ¸•ÛÀfl«¡ ¤¬ı— Ó¬±À√¬ı˛ fl¡±˚«±¬ıø˘
¸•ÛÀfl«¡ ¬ıÓ«¬˜±Ú ¤fl¡fl¡øÈ¬ÀÓ¬ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º

9.2 Î¬◊ÀV˙…

¤˝◊√√ ’—˙øÈ¬ ¬ÛÎ¬ˇ±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ øÚ•ßø˘ø‡Ó¬ ø¬ı¯∏˚˛·≈ø˘ ¸•ÛÀfl«¡ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚñ

n Ê√˘¬ı±˚˛≈¸—√flË¡±z¬ Î¬◊¬Û±√±Ú·≈ø˘ fl¡œˆ¬±À¬ı Î¬◊øæ√À√¬ı˛ ¬ı‘øXÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛,

n ˆ”¬õ∂±fl‘¡øÓ¬fl¡ Î¬◊¬Û±√±Ú·≈ø˘ fl¡œˆ¬±À¬ı Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛,

n Î¬◊øæ√À√¬ı˛ õ∂fl‘¡øÓ¬, ∆¬ıø˙©Ü… › ¸—‡…±Àfl¡ ˜‘øM√√fl¡± fl¡œˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛,

n ø¬ıøˆ¬iß ∆Ê√¬ı Î¬◊¬Û±√±Ú·≈ø˘ fl¡œˆ¬±À¬ı Î¬◊øæ√À√¬ı˛ ¬ı‘øXÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º

9.3 Î¬◊øæ√À√¬ı˛ ¬ı‘øX øÚ˚˛LaÌfl¡±¬ı˛œ Î¬◊¬Û±√±Ú¸˜”˝√√

Î¬◊øæ√À√¬ı˛ Ê√ij › ¬ı‘øX ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ øÚ˚˛LaÌfl¡±¬ı˛œ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ ¬ı± ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ õ∂ˆ¬±¬ıÀfl¡¬ı˛
Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¤˝◊√√ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ fl¡À˚˛fl¡øÈ¬ ¬ıø˝√√õ∂«ˆ¬±¬ıfl¡ ¬ı± External Factors ¤¬ı— fl¡À˚˛fl¡øÈ¬
’z¬õ∂«ˆ¬±¬ıfl¡ Internal factors [˝√√¬ı˛À˜±Ú, Î¬◊»À¸‰¬fl¡, ¬Û≈ø©Ü ˝◊√√Ó¬…±ø√]º ¬ıø˝√√õ∂«ˆ¬±¬ıfl¡·≈ø˘¬ı˛ ˜ÀÒ… ¬ı±˚˛≈, Ê√˘,
˜±øÈ¬ õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Œfl¡±ÀÚ± ¤fl¡øÈ¬ ø¬ıÀ˙¯∏ Î¬◊¬Û±√±ÀÚ¬ı˛ õ∂ˆ¬±¬ı
Œ√‡± ˚±˚˛ Ú±, ¬ı¬ı˛— ’ÀÚfl¡·≈ø˘ Î¬◊¬Û±√±Ú ¤fl¡¸±ÀÔ Î¬◊øæ√À√¬ı˛ ¬ı‘øXÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º Î¬◊øæ√À√¬ı˛ ¬ı‘øXÀÓ¬
¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… ¸”˚«±À˘±fl¡, Î¬◊cÓ¬±, ’±^«Ó¬±, ¬ı±˚˛≈õ∂¬ı±˝√√ õ∂ˆ‘¬øÓ¬¬ı˛ õ∂ˆ¬±¬ı
Î¬◊À~‡À˚±·…º

Œ˚¸¬ı Î¬◊¬Û±√±Ú·≈ø˘ ¬ı± ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ±·≈ø˘ Î¬◊øæ√À√¬ı˛ ’±fl‘¡øÓ¬ › fl¡±˚«±¬ıø˘Àfl¡ õ∂Ó¬…é¬ˆ¬±À¬ı ¬ı±
¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ ¤¬ı— Ó¬±À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛ Œ¸·≈ø˘Àfl¡ Î¬◊øæ√À√¬ı˛ ¬Ûø¬ı˛À¬ı˙·Ó¬
Î¬◊¬Û±√±Ú ¬ıÀ˘º Œfl¡±ÀÚ± ¤fl¡øÈ¬ Î¬◊øæ√À√¬ı˛ ¬ı¸¬ı±À¸¬ı˛ ’Ú≈fl”¡˘ ¬Ûø¬ı˛À¬ı˙Àfl¡ Ó¬±¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±¸ (habitat)

¬ıÀ˘º ˚ø√› Î¬◊øæ√À√¬ı˛ ø¬ıfl¡±˙ › ¬ı‘øXfl¡±¬ı˛œ ¤˝◊√√ ¬Ûø¬ı˛À¬ı˙·Ó¬ ’¬ıàÔ±·≈ø˘Àfl¡ ’±˘±√±ˆ¬±À¬ı ¬Û±Í¬ fl¡¬ı˛±
õ∂À˚˛±Ê√Ú, øfl¡z≈¬ ˜ÀÚ ¬ı˛±‡ÀÓ¬ ˝√√À¬ı Œ˚ Ó¬±¬ı˛± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ŒÔÀfl¡ ø¬ıø26√ißˆ¬±À¬ı fl¡±Ê√ fl¡À¬ı˛ Ú±, ¤¬ı— ¤˝◊√√
Î¬◊¬Û±√±Ú·≈ø˘ Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛±¬ı˛ Œé¬ÀS ¬Û¬ı˛¶Û¬ı˛ ø√flË¡˚˛± fl¡À¬ı˛º ¤˝◊√√ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… øfl¡Â≈√ Ê√œ¬ıÊ√
(biotic) › øfl¡Â≈√ ’Ê√œ¬ıÊ√ (abiotic)º ¸˜d¬ Ê√œ¬ıÊ√ › ’Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú·≈ø˘ Œfl¡±ÀÚ± ¤fl¡øÈ¬ Î¬◊øæ√À√¬ı˛
¬Ûø¬ı˛À¬ı˙ ·Í¬Ú fl¡À¬ı˛ ¤¬ı— Ó¬±¬ı˛ ¬ı‘øXÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º ’ÀÚfl¡¸˜˚˛ Î¬◊øæ√À√¬ı˛ ¬ı‘øX õ∂ˆ¬±¬ıfl¡±¬ı˛œ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡
(i) õ∂Ó¬…é¬ Î¬◊¬Û±√±Ú › (ii) ¬ÛÀ¬ı˛±é¬ Î¬◊¬Û±√±Úñ¤˝◊√√ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ’±À˘±, Ó¬±¬Û˜±S±,
’±^«Ó¬±, ˜±øÈ¬¬ı˛ ¬ı±˚˛≈, ˜±øÈ¬¬ı˛ Ê√˘, ˜±øÈ¬¬ı˛ ˜ÀÒ… Ô±fl¡± ·±ÀÂ√¬ı˛ ¬Û≈ø©Ü Œ˜Ã˘ õ∂ˆ‘¬øÓ¬ ˝√√˘ õ∂Ó¬…é¬ Î¬◊¬Û±√±Úº
’±¬ı±¬ı˛ ˜±øÈ¬¬ı˛ ·Í¬Ú, ˜±øÈ¬¬ı˛ Ê√œ¬ı±Ì≈, Î¬◊2‰¬Ó¬±, ¬ı±˚˛≈, ˆ”¬ø˜¬ı˛ Ï¬±˘ õ∂ˆ‘¬øÓ¬ ˝√√˘ ’õ∂Ó¬…é¬ ¬ı± ¬ÛÀ¬ı˛±é¬ Î¬◊¬Û±√±Úº
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Oosting (1948) ¤¬ı˛ ˜ÀÓ¬, Œfl¡±ÀÚ± ¤fl¡øÈ¬ ¬Ûø¬ı˛À¬ı˙ ˝√√˘ ø¬ıøˆ¬iß Î¬◊¬Û±√±ÀÚ¬ı˛ ¸˜ø©Ü, ˚±¬ı˛ ˜ÀÒ…¬ı˛À˚˛ÀÂ√

(a) ¬ıd≈¬ ¬ı± ¬Û√±Ô«¸˜”˝√√ [˜±øÈ¬, Ê√˘ ˝◊√√Ó¬…±ø√] (b) ’¬ıàÔ±¸˜”˝√√ [Î¬◊cÓ¬±, ¸”˚«±À˘±fl¡, õ∂ˆ‘¬øÓ¬], ˙øq¡¸˜”˝√√

[¬ı±˚˛≈, ˜˝√√±fl¡¯∏« ˝◊√√Ó¬…±ø√] (d) Ê√œ¬ı¸˜”˝√√ [Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬ õ∂ˆ‘¬øÓ¬], (e) ¸˜˚˛ õ∂ˆ‘¬øÓ¬º

ø˜| › ¬Û≈¬ı˛œ (1959) Î¬◊øæ√À√¬ı˛ ¬Ûø¬ı˛À¬ı˙Àfl¡ (i) Î¬◊øæ√√˜”˘ ¬ı± ø˙fl¡ÀÎ¬ˇ¬ı˛ ¬Ûø¬ı˛À¬ı˙ [ˆ”¬Ó¬N › ˜±øÈ¬],

(ii) Î¬◊øæ√À√¬ı˛ ˙±‡± › fl¡±ÀG¬¬ı˛ ¬Ûø¬ı˛À¬ı˙ [ Ê√˘¬ı±˚˛≈·Ó¬ [Œ˚˜Ú Î¬◊cÓ¬±, ¸”˚«±À˘±fl¡, Ê√˘, ¬ı±˚˛≈ õ∂ˆ‘¬øÓ¬]

› Ê√œ¬ıÊ√ ¬Ûø¬ı˛À¬ı˙ ]ñ¤˝◊√√ ≈√˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ øˆ¬øM√√ÀÓ¬ ’±À˘±‰¬Ú± fl¡À¬ı˛ÀÂ√Úº

’øÒfl¡±—˙ ¬Ûø¬ı˛À¬ı˙ø¬ıƒ√ ‰¬±¬ı˛ Œ|øÌ¬ı˛ ¬Ûø¬ı˛À¬ı˙·Ó¬ Î¬◊¬Û±√±ÀÚ¬ı˛ fl¡Ô± ¬ıÀ˘ÀÂ√Úº ˚Ô±ñ

(a) Ê√˘¬ı±˚˛≈¸—√flË¡±z¬ Î¬◊¬Û±√±Ú¸˜”˝√√ñ¤˝◊√√ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ (i) ¸”˚«±À˘±fl¡ (ii) ¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬±

(iii) ¬ı‘ø©Ü¬Û±Ó¬ › Ó≈¬¯∏±¬ı˛¬Û±Ó¬ (iv) ¬ı±˚˛≈¬ı˛ ’±^«Ó¬± (v) ¬ı±˚˛≈˜G¬À˘¬ı˛ ø¬ıøˆ¬iß ·…±¸ › ¬ı±˚˛≈õ∂¬ı±˝√√º

(b) ˆ”¬õ∂fl‘¡øÓ¬¬ı˛ Î¬◊¬Û±√±Ú¸˜”˝√√ñ¤˝◊√√ ’—˙øÈ¬¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ (i) Î¬◊2‰¬Ó¬± (ii) ¬Û¬ı«Ó¬ › Î¬◊¬ÛÓ¬…fl¡±¬ı˛

’¬ıàÔ±Ú (iii) ˆ”¬ø˜Ï¬±À˘¬ı˛ ˜±S±º

(c) ˜‘øM√√fl¡±¸—√flË¡±z¬ Î¬◊¬Û±√±Ú¸˜”˝√√ñ˜±øÈ¬¬ı˛ Î¬◊»¬ÛøM√√, ˜±øÈ¬¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ ·≈Ì±·≈Ì ¤¬ı— ’Ú…±Ú…

∆¬ıø˙©Ü…·≈ø˘ ¤¬ı˛ ’z¬·«Ó¬º

(d) Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú¸˜”˝√√ñø¬ıøˆ¬iß Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬, ¸”Ñ±øÓ¬¸”Ñ Ê√œ¬ı±Ì≈ ¬õ∂ˆ‘¬øÓ¬ õ∂±Ìœ·≈ø˘¬ı˛

fl¡±˚«±¬ıø˘ › ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ø√flË¡˚˛± õ∂øÓ¬ø√flË¡˚˛± ¤¬ı˛ ’z¬·«Ó¬º

9.4 Ê√˘¬ı±˚˛≈ ¸—√flË¡±z¬ Î¬◊¬Û±√±Ú¸˜”˝√√

¸±Ò±¬ı˛ÌÓ¬ ¸≈ø¬ıd‘¬Ó¬ ¤fl¡øÈ¬ ’=À˘¬ı˛ Ê√˘¬ı±˚˛≈ ¤fl¡˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ˝√√À˘› ’ÀÚfl¡ ¸˜˚˛ ¤˜Úøfl¡ ‡≈¬ı ŒÂ√±ÀÈ¬±

¤fl¡øÈ¬ ’=À˘› ˆ”¬õ∂±fl‘¡øÓ¬fl¡ ¬ı± ’Ú… Œfl¡±ÀÚ± fl¡±¬ı˛ÀÌ Ê√˘¬ı±˚˛≈·Ó¬ ¬Û±Ô«fl¡… Œ√‡± ø√ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊√√ àÔ±Úœ˚˛

¬Û±Ô«fl¡… ¬ı± Microclimate ‡≈¬ı ŒÂ√±ÀÈ¬± ’=˘ Ê≈√ÀÎ¬ˇ Œ√‡± ˚±˚˛ ¤¬ı— ’Ú≈ˆ”¬ø˜fl¡ › Î¬◊~•§ ≈√ˆ¬±À¬ı˝◊√√ ¤˝◊√√

¬Û±Ô«fl¡… ‚È¬ÀÓ¬ Œ√‡± ˚±˚˛º Î¬◊√±˝√√¬ı˛Ì¶§¬ı˛”¬Û ¬Û±¬ı«Ó¬… Î¬◊2‰¬Ó¬±˚˛, ‡±Î¬ˇ± Ï¬±À˘, ‚Ú ŒÁ¡±À¬Û › Î¬◊Àij±ø‰¬Ó¬ ’—À˙

àÔ±Úœ˚˛ Ê√˘¬ı±˚˛≈ÀÓ¬ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º

øÚ•ßø˘ø‡Ó¬ ¬ı±˚˛≈˜G¬˘œ˚˛ Î¬◊¬Û±√±Ú·≈ø˘ ·±ÀÂ√¬ı˛ Ê√ij › ¬ı‘øXÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º ˚Ô±ñ

9.4.1 ¬ı‘ø©Ü¬Û±Ó¬ › Ó≈¬¯∏±¬ı˛¬Û±Ó¬

¬ı‘ø©Ü¬Û±Ó¬ › Ó≈¬¯∏±¬ı˛¬Û±Ó¬, Œ˚ ˆ¬±À¬ı˝◊√√ ’Ò–Àé¬¬ÛÌ ‚È≈¬fl¡ Ú± Œfl¡Ú, Ó¬± ·±ÀÂ√¬ı˛ Ê√ij [¬ıœÀÊ√¬ı˛

’efl≈¡À¬ı˛±√·˜], ¬Û≈©Û±˚˛Ú (flowering) › ø¬ıfl¡±À˙ (growth) ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º ¸±Ò±¬ı˛ÌÓ¬
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¤fl¡øÈ¬ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ Œé¬ÀS¬ fl¡Ó¬ ¬Ûø¬ı˛˜±Ì Ê√À˘¬ı˛ Œ˚±·±Ú ¬Û±›˚˛± ˚±˚˛, Ó¬± ‡≈¬ı ·≈¬ı˛≈Q¬Û”Ì«º ·±ÀÂ√¬ı˛ õ∂fl‘¡øÓ¬

› Î¬◊øæ√√À·±á¬œ¬ı˛ ¬ıKI◊ÀÚ¬ı˛ Œé¬ÀS Ê√˘ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º ¬ı‘ø©Ü¬Û±Ó¬ ¬ı±˚˛≈˜G¬À˘¬ı˛ › ˜±øÈ¬¬ı˛ ’±^«Ó¬±

¬ı±Î¬ˇ±˚˛ ¤¬ı— ·±ÀÂ√¬ı˛ Ê√œ¬ıÚ‰¬√flË¡Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º fl¡±¬ı˛Ì ·±Â√ ≈√øÈ¬ Î¬◊¬Û±À˚˛ Ê√˘ ¢∂˝√√Ì fl¡À¬ı˛º ˚Ô±ñ(a)

ø˙fl¡ÀÎ¬ˇ¬ı˛ ¸±˝√√±À˚… › (b) ¬Û±Ó¬± ø√À˚˛ ¸¬ı˛±¸ø¬ı˛ Œ˙±¯∏ÀÌ¬ı˛ ˜±Ò…À˜º

Î¬◊øæ√√¸˝√√ ’Ú…±Ú… Ê√œÀ¬ı¬ı˛ ¬ÛÀé¬ ’øÓ¬ õ∂À˚˛±Ê√Úœ˚˛ Î¬◊√fl¡‰¬À√flË¡¬ı˛ Œé¬ÀS ¬ı‘ø©Ü¬Û±Ó¬ › ¬ı±©Ûœˆ¬¬ıÚñ

¬ı±©ÛÀ˜±‰¬Ú ≈√øÈ¬ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛º ’Ò–Àé¬¬ÛÀÌ¬ı˛ ø¬ıøˆ¬iß õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ ˜±Ò…À˜ Ê√˘ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡

˜±øÈ¬ÀÓ¬ ¤À¸ Œ˜À˙º ¤·≈ø˘¬ı˛ ˜ÀÒ… ·“≈√øÎ¬ˇ·“≈√øÎ¬ˇ ¬ı‘ø©Ü, ¬ı‘ø©Ü¬Û±Ó¬, Ó≈¬¯∏±¬ı˛¬Û±Ó¬, ø˙˘±¬ı‘ø©Ü, øÄÈ¬ õ∂ˆ‘¬øÓ¬ ’Ú…Ó¬˜º

Œ˜±È¬ ¬ı±ø¯∏«fl¡ ’Ò–Àé¬¬ÛÀÌ¬ı˛ õ∂±˚˛ 45% Ê√˘ Ú√œÀÓ¬ Œ˜À˙, 20% Ê√˘ ‰¬“≈√À˚˛ Œˆ¬Ã˜Ê√˘d¬À¬ı˛ ˚±˚˛ ¤¬ı—

¬ı±øfl¡ 35% ¬¬ı±©Ûœˆ”¬Ó¬ ˝√√˚˛º ¬ıÂ√À¬ı˛¬ı˛ ø¬ıøˆ¬iß Ÿ¬Ó≈¬ÀÓ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬ıKI◊ÀÚ¬ı˛ ¬Û±Ô«fl¡… Î¬◊øæ√À√¬ı˛ ’±=ø˘fl¡ ¬ıKI◊ÚÀfl¡

õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Î¬◊“√‰≈¬ ¬Û¬ı«ÀÓ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬ıKI◊ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬ ’±=ø˘fl¡ Œ|øÌø¬ıˆ¬±· fl¡¬ı˛± ˝√√˚˛º ˚Ô±ñ(i)

’øÓ¬ fl¡˜ ¬ı‘ø©Ü¬Û±Ó¬ ˚≈q¡ ’=˘ (ii) Œ¬ıø˙ ¬ı‘ø©Ü¬Û±Ó¬ ˚≈q¡ ˜Ò…ˆ¬±· ¤¬ı— (iii) ˙≈©® Î¬◊2‰¬ˆ¬±· [Ó≈¬¯∏±¬ı˛ ¬ı‘Ó¬]º

¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ øˆ¬øM√√ÀÓ¬ Œfl¡±ÀÚ± ’=À˘¬ı˛ Î¬◊øæ√À√¬ı˛ Œ|øÌ·Ó¬ ¬Û±Ô«fl¡… ˝√√˚˛º Œ˚˜Ú ¸±¬ı˛±¬ıÂ√¬ı˛ ¬ı…±¬Ûœ Œ¬ıø˙

¬ı‘ø©Ü¬Û±Ó¬˚≈q¡ √flË¡±z¬œ˚˛ ’=À˘ ø‰¬¬ı˛˝√√ø¬ı˛» ·±Â√ Œ√‡± ˚±˚˛º ’±¬ı±¬ı˛ Œ˚¸¬ı ’=À˘ ˙œÓ¬fl¡±À˘ ˆ¬±¬ı˛œ ¬ı¯∏«±

› ¢∂œÉfl¡±À˘ fl¡˜ ¬ı¯∏«± ˝√√˚˛, Œ¸‡±ÀÚ Sclerophyllous õ∂Ê√±øÓ¬¬ı˛ ·±Â√ Ê√Àijº ’±¬ı±¬ı˛ Œ˚¸¬ı ’=À˘

¢∂œÀÉ Œ¬ıø˙ ¬ı‘ø©Ü ˝√√˚˛ ¤¬ı— ˙œÓ¬fl¡±À˘ fl¡˜ ˝√√˚˛, Œ¸¸¬ı ’=À˘ Ó‘¬Ìˆ”¬ø˜¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¬ı‘ø©Ü¬Û±Ó¬ ‡≈¬ı fl¡˜

˝√√À˘ ’Ô¬ı± Ú± ˝√√À˘ Œ¸‡±ÀÚ ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬ Ê√±Ó¬œ˚˛ ·±ÀÂ√¬ı˛ ¸&Ò±Ú Œ˜À˘º

Œfl¡±ÀÚ± Ê√±˚˛·±˚˛ Î¬◊øæ√À√¬ı˛ ¬ıKI◊ÀÚ¬ı˛ Œé¬ÀS ‘Number of rainy days’ ¬ı± ë¬¬ıÂ√¬ı˛õ∂øÓ¬ ¬ı‘ø©Ü¸•Ûiß

ø√Úí ø¬ı¯∏˚˛øÈ¬ ‡≈¬ı ·≈¬ı˛≈Q¬Û”Ì«º ¬ıÂ√À¬ı˛ fl¡˜ ø√Ú Ê≈√ÀÎ¬ˇ ’±fl¡ø¶úfl¡ › ’Ó¬…øÒfl¡ ¬ı‘ø©Ü¬Û±Ó¬ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ Œé¬ÀS

ø¬ıÀ˙¯∏ fl¡±ÀÊ√ ˘±À· Ú± ¤¬ı— ’Ó¬…øÒfl¡ ¬Û‘á¬ Ê√˘Ò±¬ı˛±¬ı˛ (Surface remoff) ¸‘ø©Ü ˝√√˚˛º ¬ı‘ø©Ü¬Û±Ó¬ ˜±Á¡±ø¬ı˛

¬ı˛fl¡À˜¬ı˛ ˝√√À˘ ¤¬ı— ¬ıÂ√À¬ı˛¬ı˛ Œ¬ıø˙ ¸—‡…fl¡ ø√Ú Ê≈√ÀÎ¬ˇ ˝√√À˘, Ó¬±› ·±ÀÂ√¬ı˛ Œfl¡±ÀÚ± õ∂À˚˛±Ê√ÀÚ ˘±À· Ú±

fl¡±¬ı˛Ì ˜±øÈ¬ÀÓ¬ Ê√˘ õ∂À¬ıÀ˙¬ı˛ ’±À·˝◊√√ Ó¬± ¬ı±©Ûœˆ”¬Ó¬ ˝√√˚˛º ‡≈¬ı fl¡˜ ¬ı‘ø©Ü¬Û±Ó¬ ·±ÀÂ√¬ı˛ ø¬ıfl¡±˙ ˆ¬±À˘±ˆ¬±À¬ı

˝√√ÀÓ¬ Œ√˚˛ Ú± ¤¬ı— Ù¬À˘ ·±Â√·≈ø˘ Œ¬ı“√ÀÈ¬ › ŒÁ¡±¬Ûø¬ıø˙©Ü ˝√√˚˛º

Ê√˘ ˝√√˘ ¤˜Ú ˜±Ò…˜, ˚± ø√À˚˛ ø¬ıøˆ¬iß ‡±√…À˜Ã˘·≈ø˘ ^¬ıœˆ”¬Ó¬ ’¬ıàÔ±˚˛ ·±ÀÂ√¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛

¤¬ı— Œfl¡±¯∏·≈ø˘¬ı˛ ˜Ò… ø√À˚˛ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Ê√˘ ’±¬ı±¬ı˛ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±¬ı˛ ¤fl¡øÈ¬ ’Ú…Ó¬˜

fl¡“√±‰¬±˜±˘º ·±ÀÂ√¬ı˛ Œ√À˝√√¬ı˛ ¬ı˛¸¶£¬œøÓ¬¬ı˛ ø¬ı¯∏À˚˛ Ê√À˘¬ı˛ ˆ”¬ø˜fl¡± ’±ÀÂ√, ˚± Â√±Î¬ˇ± Î¬◊øæ√√Àfl¡±¯∏·≈ø˘ ˆ¬±À˘±ˆ¬±À¬ı

fl¡±Ê√ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ó¬±Â√±Î¬ˇ±, Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ Ê√ÀÚ…› Ê√À˘¬ı˛ ¤fl¡±z¬ õ∂À˚˛±Ê√Úº Ê√À˘¬ı˛

¬Ûø¬ı˛˜±Ì 10 ˙Ó¬±—˙ fl¡À˜ Œ·À˘ ‡≈¬ı fl¡˜ Œ√˝√√Àfl¡±¯∏-˝◊√√ Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ¸±Ò±¬ı˛ÌÓ¬ ·±ÀÂ√¬ı˛ ¬ı‘øX

Ó¬‡Ú˝◊√√ ˝√√ÀÓ¬ ¬Û±À¬ı˛, ˚‡Ú ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ Œ‰¬À˚˛ ¬ı˛¸ ¢∂˝√√ÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ ˝√√˚˛º Œfl¡¬ı˘˜±S Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛

Î¬◊¬Û¬ı˛ Ú˚˛, ·±ÀÂ√¬ı˛ ¬ı‘øX øÚˆ«¬¬ı˛ fl¡À¬ı˛ ¬ı±ø¯∏«fl¡ Ê√À˘¬ı˛ ¬ı∞I◊ÀÚ¬ı˛ õ∂fl‘¡øÓ¬, ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ˜±S±, ·±ÀÂ√¬ı˛ Ê√œ¬ıÀÚ¬ı˛

ø¬ıøˆ¬iß ¸˜À˚˛ ’±À¬Ûøé¬fl¡ ’±^«Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì õ∂ˆ‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛º ‡≈¬ı fl¡˜ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¸±ÀÔ ˚ø√ ’Ó¬…øÒfl¡
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Ó¬±¬Û˜±S± Ô±Àfl¡, Ó¬±˝√√À˘ ‡¬ı˛±¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— Ó¬± ·±Â√Àfl¡ ≈√¬ı«˘ ¤˜Úøfl¡ Œ˜À¬ı˛› ŒÙ¬À˘º ¬Û±˝√√±ÀÎ¬ˇ¬ı˛ Ï¬±˘

ø√À˚˛ ¬ı‘ø©Ü¬ı˛ Ê√˘ ¬ıÀ˚˛ ˚±˚˛ ¤¬ı— Ï¬±˘≈ Ê√ø˜ÀÓ¬ Ê√˘ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… ‰¬±ø¯∏¬ı˛± Ò±¬Û-‰¬±¯∏ fl¡À¬ı˛º

’Ó¬…øÒfl¡ ¬ı‘ø©Ü¬Û±Ó¬ ·±ÀÂ√¬ı˛ ¬Û≈©Û±˚˛ÚÀfl¡ ¬ı±Ò± Œ√˚˛ ¤¬ı— Ù≈¬˘Ù¬À˘¬ı˛ ¬ı‘øXÀfl¡ ¬ı±Ò± ø√À˚˛ õ∂Ó¬…é¬ˆ¬±À¬ı

·±Â√Àfl¡ é¬øÓ¬¢∂d¬ fl¡À¬ı˛ › Ò√ı—¸ fl¡À¬ı˛º ’Ó¬…øÒfl¡ ’±^«Ó¬± Hail ¬ı± ø˙˘±¬ı‘ø©Ü ·±ÀÂ√¬ı˛ ¬ı…±¬Ûfl¡ é¬øÓ¬ fl¡À¬ı˛º

Ó¬±Â√±Î¬ˇ± Ó≈¬¯∏±¬ı˛¬Û±Ó¬› ·±ÀÂ√¬ı˛ Î¬±˘¬Û±˘± › Ù¬˘Ù≈¬À˘¬ı˛ ¸˜”˝√√ é¬øÓ¬ fl¡À¬ı˛º ’øÓ¬˜±S±˚˛ ¬ı‘ø©Ü¬Û±Ó¬

’efl≈¡À¬ı˛±√·À˜¬ı˛ Ê√Ú… Î¬◊¬Û˚≈q¡ ¬ıœÊ√·≈ø˘Àfl¡ é¬øÓ¬¢∂d¬ fl¡À¬ı˛ ¤¬ı— ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛Àfl¡ é¬˚˛ fl¡¬ı˛±¬ı˛ ˜±Ò…À˜

ŒÂ√±È¬ ŒÂ√±ÀÈ¬± ‰¬±¬ı˛±·±Â√·≈ø˘¬ı˛ ¬ı‘øXÀÓ¬ õ∂øÓ¬fl”¡˘ ˆ”¬ø˜fl¡± ŒÚ˚˛º Shimper ¤¬ı˛ third law ¤¬ı˛ øÚ˚˛˜ ’Ú≈¸±À¬ı˛

√flË¡±z¬œ˚˛ › Ú±øÓ¬˙œÀÓ¬±c ’=À˘ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì › Ÿ¬Ó≈¬øˆ¬øM√√fl¡ ¬ı∞I◊Ú ¤¬ı— ¬ı±˚˛≈¬ı˛ ’±^«Ó¬±¬ı˛ Î¬◊¬Û¬ı˛

Î¬◊øæ√À√¬ı˛ Œ|øÌ·≈ø˘ øÚˆ«¬¬ı˛˙œ˘º

Î¬◊øæ√√À√À˝√√ Ê√À˘¬ı˛ ˆ”¬ø˜fl¡±  .

Î¬◊øæ√√À√À˝√√¬ı˛ Œé¬ÀS Ê√À˘¬ı˛ ˆ”¬ø˜fl¡± ’¬Ûø¬ı˛¸œ˜ ¤¬ı— ·≈¬ı˛≈Q ¤˝◊√√ Î¬◊¬Û±√±ÚøÈ¬ ¸”˚«±À˘±fl¡ › Ó¬±¬ÛS±Àfl¡›

Â√±øÎ¬ˇÀ˚˛ ˚±˚˛º ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ·≈¬ı˛≈Q¬Û”Ì« ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ Œé¬ÀS ¬Ê√À˘¬ı˛ ˆ”¬ø˜fl¡±·≈ø˘ ÚœÀ‰¬ Î¬◊À~‡ fl¡¬ı˛± ˝√√˘º

˚Ô±ñ

(i) Œ˙±¯∏Ìfl¡±¬ı˛œ ø˝√√À¸À¬ı ¸¬ı Œõ∂±ÀÈ¬±õ≠±Ê√À˜ ¤¬ı— ¸¬ı Œfl¡±¯∏-Œ√›˚˛±À˘ Ê√˘ ’¬ıàÔ±Ú fl¡À¬ı˛º

(ii) Œfl¡±À¯∏¬ı˛ ¬ı˛¸ ø˝√√¸±À¬ı Ê√˘ Œ√˝√√±¬ı˚˛À¬ı¬ı˛ é≈¬^ ·ÀÓ«¬ (Vaccuoles) ’¬ıàÔ±Ú fl¡À¬ı˛ ¤¬ı— ¬¬ı˛¸¶£¬œøÓ¬

(turgidity) › ¶§±ˆ¬±ø¬ıfl¡ ø¬ıfl¡±À˙ ˆ”¬ø˜fl¡± ŒÚ˚˛º

(iii) ¬Û≈ø©Ü Î¬◊¬Û±√±Ú ø˝√√¸±À¬ı Ê√˘ õ∂Ó¬…é¬ˆ¬±À¬ı fl¡±ÀÊ√ ˘±À·º

(iv) ˜±øÈ¬ ŒÔÀfl¡ ¸˜d¬ ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ Œ˙±¯∏Ì, ¸˜d¬ ’øˆ¬¸Ë¬ıÀÌ¬ı˛ Œé¬ÀS ¤¬ı— ø¬ıøˆ¬iß ¬ıd≈¬¬ı˛ àÔ±Ú±z¬À¬ı˛¬ı˛

Œé¬ÀS Ê√À˘¬ı˛ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ’±ÀÂ√º

(v) Î¬◊øæ√√À√À˝√√ ¬ı±˚˛≈˜G¬À˘¬ı˛ CO
2
 ¢∂˝√√ÀÌ (assimilation) Ê√À˘¬ı˛ ˆ”¬ø˜fl¡± ’±ÀÂ√º

(vi) Œfl¡±ÀÚ± Î¬◊øæ√À√ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì øÚø«√©Ü ¸œ˜±¬ı˛ ÚœÀ‰¬ Ú±˜À˘ ù´±¸fl¡±˚« ¬ı&Ò ˝√√À˚˛ ˚±˚˛º

(vii) ¬ÛS¬ı˛À&ÒË¬ı˛ ŒàÈ√√±˜±È¬±¬ı˛ Î¬◊Àij±ø‰¬Ó¬ ˝√√›˚˛± › ¬ı&Ò ˝√√›˚˛± ¤¬ı— ¤¬ı˛ Ù¬À˘ Œ˚ õ∂À¶§√Ú ˝√√˚˛, Ó¬± ’±^«Ó¬±¬ı˛

Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º

(viii) Œ˚ Œfl¡±ÀÚ± ¬ı˛fl¡À˜¬ı˛ ·øÓ¬, Ó¬± ¶£¬œøÓ¬¬ı˛ Ù¬À˘˝◊√√ Œ˝√√±fl¡ ¬ı± Î¬◊ÀM√√Ê√Ú±¬ı˛ Ù¬À˘˝◊√√ Œ˝√√±fl¡, Ê√À˘¬ı˛ ˜±Ò…À˜˝◊√√

¸˜±Ò± ˝√√˚˛º

(ix) Î¬◊øæ√À√¬ı˛ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì Ê√ij › ˜‘Ó≈¬…Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛, ˚‡Ú Ó¬±¬Û˜±S± ‰¬¬ı˛˜Ó¬±¬ı˛ (extremity)

¬ı±˝◊√√À¬ı˛ Ô±Àfl¡º



258

Î¬◊¬Ûø¬ı˛Î¬◊q¡ ø¬ıøˆ¬iß ø¬ı¯∏˚˛·≈ø˘ ø¬ıÀù≠¯∏Ì fl¡¬ı˛À˘ Œ¬ı±Á¡± ˚±˚˛ Œ˚, ’Ú… Œfl¡±ÀÚ± Î¬◊¬Û±√±Ú ·±ÀÂ√¬ı˛ ’ˆ¬…z¬¬ı˛œÌ

› ¬ı±ø˝√√…fl¡ ·Í¬ÚÀfl¡ ¤Ó¬ Œ¬ıø˙ ˜±S±˚˛ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ Ú±, ˚Ó¬‡±øÚ ¬ı±˚˛≈øàÔÓ¬ › ˜‘øM√√fl¡±øàÔÓ¬ Ê√˘ fl¡À¬ı˛º

9.4.2 ¬ı±˚˛≈˜G¬˘œ˚˛ ’±^«Ó¬±

¤øÈ¬ ˝√√˘ õ∂fl‘¡øÓ¬ÀÓ¬ Ê√À˘¬ı˛ ’Ú… ¤fl¡øÈ¬ ¬ı˛”¬Ûº ’‘√˙… Ê√˘œ˚˛ ¬ı±©Û¬ı˛”À¬Û ¬ı±˚˛≈˜G¬˘œ˚˛ Ê√˘Àfl¡ ’±^«Ó¬±

¬ıÀ˘º ¸±Ò±¬ı˛ÌÓ¬ ’±^«Ó¬±Àfl¡ ë’±À¬Ûøé¬fl¡ ’±^«Ó¬±í ¬ı˛”À¬Û õ∂fl¡±˙ fl¡¬ı˛± ˝√√˚˛º ¬ı±˚˛≈¬ı˛ ’±^«Ó¬± ·±ÀÂ√¬ı˛ ¬ı‘øXÀfl¡

õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛, fl¡±¬ı˛Ì ’±^«Ó¬± ·±ÀÂ√¬ı˛ ¸±ÀÔ Ê√À˘¬ı˛ ¸•Ûfl«¡Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ’Ú…±Ú… ¸¬ı Î¬◊¬Û±√±Ú·≈ø˘

øÍ¬fl¡ Ô±fl¡À˘› ’±À¬Ûøé¬fl¡ ’±^«Ó¬±¬ı˛ ¬ı‘øX ¬ı±©Ûœˆ¬¬ıÚ › ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±Àfl¡ fl¡ø˜À˚˛ Œ√˚˛º ¬Ûø¬ı˛¬Û‘q¡

¬ı±˚˛≈˜G¬À˘ Ê√˘œ˚˛ ¬ı±©Û ‚Úœˆ”¬Ó¬ ˝√√˚˛ ˚±¬ı˛ øfl¡Â≈√ ’—˙ Ó≈¬¯∏±¬ı˛ › ¬ı‘ø©Ü¬ı˛”À¬Û ’Ò–¬ÛøÓ¬Ó¬ ˝√√˚˛º ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛

¬ı±˚˛≈˜G¬À˘ ¬ı±˚˛≈ ’±¬ı˛ ’øÓ¬ø¬ı˛q¡ Ê√˘œ˚˛ ¬ı±©Û ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ¬ı±©Ûœˆ¬¬ıÚ-¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±‡≈¬ı

fl¡˜ ˝√√˚˛º ’±¬ı±¬ı˛ ˙≈©® Ê√˘¬ı±˚˛≈ÀÓ¬ ¤˝◊√√ ˜±S± ^≈Ó¬ ˝√√˚˛ fl¡±¬ı˛Ì ¬ı±˚˛≈ ¸•Û”Ì« ¬Ûø¬ı˛¬Û‘q¡ Ú± ˝√√¬ı±¬ı˛ Ù¬À˘ ’øÓ¬ø¬ı˛q¡

Ê√˘œ˚˛ ¬ı±©Û ¢∂˝√√Ì fl¡À¬ı˛º ¤ˆ¬±À¬ı ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±Àfl¡ ¬ı±øÎ¬ˇÀ˚˛ ¬ı± fl¡ø˜À˚˛ ¬ı±˚˛≈˜G¬˘œ˚˛ ’±^«Ó¬± Î¬◊øæ√À√¬ı˛

ø¬ıfl¡±À˙ Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¡± ŒÚ˚˛º

Î¬◊øæ√√À√˝√√ ŒÔÀfl¡ ¬ı±©ÛÀ˜±‰¬Ú ’Ô¬ı± Ê√˘ˆ¬±· ŒÔÀfl¡ ¬¬ı±©Ûœˆ¬¬ıÚ õ∂Ó¬…é¬ˆ¬±À¬ı ¬ı±˚˛≈˜G¬À˘¬ı˛ ’±À¬Ûøé¬fl¡

’±^«Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ’±¬ı˛› øÚø«√©Üˆ¬±À¬ı ¬ı˘ÀÓ¬ Œ·À˘ Ê√˘œ˚˛ ¬ı±À©Û¬ı˛ õ∂fl‘¡Ó¬ ¬Ûø¬ı˛˜±Ì ¤¬ı—

¬ı±˚˛≈˜G¬˘Àfl¡ ¬Ûø¬ı˛¬Û‘q¡ fl¡¬ı˛ÀÓ¬ õ∂À˚˛±Ê√Úœ˚˛ Ê√˘œ˚˛ ¬ı±À©Û¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ’Ú≈¬Û±Ó¬ ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±Àfl¡

¸¬ı˛±¸ø¬ı˛ øÚ˚˛LaÌ fl¡À¬ı˛º ’±À¬Ûøé¬fl¡ ’±^«Ó¬± õ∂Ó¬…é¬ øÚ˚˛LaÀÌ¬ı˛ ˜±Ò…À˜ Œfl¡±ÀÚ± àÔ±ÀÚ¬ı˛ Î¬◊øæ√À√¬ı˛

Œ|øÌø¬ıÚ…±¸Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ’ÀÚfl¡ cryptogamic Î¬◊øæ√√ ¤˜Ú ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸ (habitat) Ê√ij

ŒÚ˚˛, Œ˚‡±ÀÚ ’±À¬Ûøé¬fl¡ ’±^«Ó¬± ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı ‡≈¬ı Œ¬ıø˙º ¤À√¬ı˛ ˝√√±˝◊√√À¢∂±Ù¬±˝◊√√È¬ ¬ıÀ˘º øfl¡Â≈√ Ù¬…±øe·

› ˘±˝◊√√Àfl¡Ú Œ¬ıø˙ ’±^«Ó¬±˚˛ ¬Ûø¬ı˛¬Û”Ì«ˆ¬±À¬ı ø¬ıfl¡±˙ ˘±ˆ¬ fl¡À¬ı˛º ¤˝◊√√ ’¬ıàÔ±˚˛ ¤ø¬ÛÙ¬±˝◊√√È¬› Ê√ij ŒÚ˚˛º

Œ˚¸¬ı àÔ±ÀÚ ¶Û©Ü ¬ı¯∏«±fl¡±˘ › ˙≈©® ¢∂œÉfl¡±˘ Ô±Àfl¡, Œ¸¸¬ı àÔ±ÀÚ ’±À¬Ûøé¬fl¡ ’±^«Ó¬±¬ı˛ ˝√}√√±¸¬ı‘øX¬ı˛

Ù¬À˘ Î¬◊øæ√√·≈ø˘¬ı˛ ø¬ıfl¡±À˙¬ı˛ ˜±S± ¬ı‘øX ¬ı± ˝√}√√±¸ ¬Û±˚˛º ¬Ûø¬ı˛¬Û‘q¡fl¡¬ı˛ÀÌ¬ı˛ ‚±È¬øÓ¬ (saturation deficiency),

Ó¬±¬Û˜±S±¬ı˛ ˝√√±¬ı˛ ¤¬ı— ¬ı±˚˛≈¬ı˛ ·øÓ¬ › õ∂fl‘¡øÓ¬ õ∂ˆ‘¬øÓ¬ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¬ı±©Ûœˆ¬¬ıÚ › ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±Àfl¡

øfl¡Â≈√È¬± ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡À¬ı˛º ˙≈©® ¬ı±˚˛≈ ’±^« ¬ı±˚˛≈Àfl¡ Ó¬±øÎ¬ˇÀ˚˛ ¬ı±˚˛≈¬ı˛ ’±^«Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜±˚˛ ¤¬ı— ˙≈©®¬ı±˚˛≈¬ı˛

¸±ÀÔ ’±^« ¬ı±˚˛≈Àfl¡ ø˜ø|Ó¬ fl¡À¬ı˛ ’±^«Ó¬±Àfl¡ ˝√}√√±¸ fl¡À¬ı˛ ¤¬ı— ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¡ ¬ı±Î¬ˇ±˚˛º Ù¬À˘

’±¬ı±¬ı˛ ¬ı±˚˛≈˜G¬˘œ˚˛ ’±^«Ó¬± ¬ı±ÀÎ¬ˇº øfl¡Â≈√ ·±Â√ Œ˚˜Ú ’øfl«¡Î¬, ˘±˝◊√√Àfl¡Ú, ˜¸ õ∂ˆ‘¬øÓ¬ ¸¬ı˛±¸ø¬ı˛ ¬ı±˚˛≈˜G¬˘œ˚˛

’±^«Ó¬±Àfl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛º Ù¬±øe· › ’Ú…±Ú… Ê√œ¬ı±Ì≈¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ (life cycle) ø¬ıøˆ¬iß ¬Û˚«±˚˛·≈ø˘¬ı˛ Œé¬ÀS

’±^«Ó¬± ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º
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9.4.3 ¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬±

¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬± › ˜±øÈ¬¬ı˛ Î¬◊cÓ¬± Î¬◊øæ√À√¬ı˛ ¬ı‘øX¬ı˛ õ∂ø√flË¡˚˛±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Î¬◊øæ√√À√À˝√√¬ı˛ Î¬◊¬ÛÀ¬ı˛
Ó¬±¬Û˜±S±¬ı˛ õ∂Ò±Ú õ∂ˆ¬±¬ıøÈ¬ ˝√√˘ ¬ı±©ÛÀ˜±‰¬Ú (Transpiration)º Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ Î¬◊cÓ¬±¬ı˛ õ∂ˆ¬±¬ı ¬ı˘ÀÓ¬
Œfl¡¬ı˘˜±S àÔ˘ˆ¬±À·¬ı˛ Î¬◊øæ√√Àfl¡˝◊√√ Œ¬ı±Á¡±˚˛ Ú±, Ê√˘ˆ¬±À·¬ı˛ Î¬◊øæ√√Àfl¡› Œ¬ı±Á¡±˚˛º

Ó¬±¬Û˜±S± Î¬◊øæ√√Àfl¡ ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ˚Ô±ñ(i) ’¬ıàÔ±Ú › ’é¬±—˙·Ó¬ ¬Û±Ô«fl¡…ñ
’±˜¬ı˛± ˚‡Ú Œ˜¬ı˛≈À√˙œ˚˛ Î¬◊øæ√À√¬ı˛ ¬¸±ÀÔ √flË¡±z¬œ˚˛ Î¬◊øæ√À√¬ı˛ Ó≈¬˘Ú± fl¡ø¬ı˛, Ó¬±¬Û˜±S±¬ı˛ õ∂ˆ¬±À¬ı Î¬◊øæ√À√¬ı˛
˙±¬ı˛œø¬ı˛fl¡ ¬ı± ’e·¸—àÔ±øÚfl¡ ¬Û±Ô«fl¡… Œ√‡ÀÓ¬ ¬Û±˝◊√√º øÚ¬ı˛é¬À¬ı˛‡± ŒÔÀfl¡ Œ˜¬ı˛≈ ¬Û˚«z¬ ø¬ıøˆ¬iß ’é¬±—À˙
˚Ô±√flË¡À˜ øÚ¬ı˛é¬œ˚˛ ø‰¬¬ı˛˝√√ø¬ı˛» √flË¡±z¬œ˚˛ ¬ÛÌ«À˜±‰¬œ, ¸¬ı˛˘¬ı·«œ˚˛ ¤¬ı— ’±õ≠œ˚˛ Î¬◊øæ√√ Œ√‡± ˚±˚˛º [ø‰¬S 1)

õ∂Ò±ÚÓ¬ Î¬◊2‰¬Ó¬±¬ı˛ ¬Û±Ô«Àfl¡…¬ı˛ Ù¬À˘˝◊√√ Î¬◊øæ√À√¬ı˛ ¤˝◊√√ ∆¬ıø˙©Ü…·Ó¬ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º

ø‰¬S  . 1 Ó¬±¬Û˜±S± › Î¬◊øæ√À√¬ı˛ ’é¬±—˙·Ó¬ ¬Û±Ô«fl¡…
Î¬◊c √flË¡±z¬œ˚˛ ’=À˘ ¸±¬ı˛±¬ıÂ√¬ı˛ ÒÀ¬ı˛ õ∂‰≈¬¬ı˛ Î¬◊øæ√√ Ê√ij±˚˛º ’Ú…ø√Àfl¡ ˙œÓ¬˘ ¸≈À˜¬ı˛≈ ’=À˘ ¤¬ı—

¬Û¬ı«ÀÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ Î¬◊øæ√√ Ê√ij±ÀÚ±¬ı˛ ¸˜˚˛fl¡±˘ (Vegetative season) fl¡˜ ˝√√˚˛ ¬ıÀ˘ Œ¸‡±Úfl¡±¬ı˛ Î¬◊øæ√À√¬ı˛
¬Û±Ó¬± ŒÂ√±ÀÈ¬± ˝√√˚˛ ¤¬ı— Î¬◊øæ√À√¬ı˛ ∆¬ıø‰¬S… ˝√√˚˛ fl¡˜º

(ii) Î¬◊2‰¬Ó¬±·Ó¬ ¬Û±Ô«fl¡…ñ¬Û¬ı«ÀÓ¬¬ı˛ Ï¬±À˘ Î¬◊2‰¬Ó¬± ¬ı‘øX¬ı˛ ¸±ÀÔ ¸±ÀÔ Î¬◊cÓ¬± ˝√}√√±¸ ¬Û±˚˛ ¤¬ı— Ó¬±¬Û˜±S±
¸À˝√√…¬ı˛ é¬˜Ó¬±¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ ¬Û±Ô«fl¡… ˝√√˚˛º ø¬ıøˆ¬iß àÔ±ÀÚ Ê√ij±ÀÚ± Î¬◊øæ√√À·±á¬œ ø¬ıøˆ¬iß
Ó¬±¬Û˜±S± ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º ¸≈À˜¬ı˛≈ ’=À˘¬ı˛ fl¡±ÀÂ√ õ∂±˚˛ñ80° Ù¬± . Ó¬±¬Û˜±S±˚˛ ¸¬ı˛˘¬ı·«œ˚˛ Î¬◊øæ√√ Ê√ij±˚˛,
’±¬ı±¬ı˛ ˜¬ı˛≈ Î¬◊øæ√√·≈ø˘ ¤˜Úøfl¡ 140° Ù¬± . Ó¬±¬Û˜±S±˚˛› Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Œ˚¸¬ı ’=À˘ Ó¬±À¬Û¬ı˛

øÚ¬ı
˛é¬À¬ı

˛‡±

ø‰¬¬ı
˛̧ ¬ı≈Ê

√ ¬

ı‘ø©
Ü ’

¬ı˛Ì
…

fl¡“√±È
¬±ÀÁ

¡±¬Û

Ó‘¬Ì
”̂¬ø˜

¬ÛÌ«À˜±‰¬œ

Î¬◊øæ√√
¸¬ı˛̆ ¬ı·«œ ˛̊Î¬◊øæ√√ Ó≈¬f± ‚¸,

˘± ◊̋√√Àfl¡Ú ¬ı¬ı˛Ù¬Ó≈¬ ∏̄±¬ı̨

Œ˜¬ı˛≈

Õ•Â±
Ñú
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õ∂¸±¬ı˛ ‡≈¬ı Œ¬ıø˙ Œ¸¸¬ı ’=À˘ ˙≈©® Î¬◊øæ√√ Ê√ij±˚˛º õ∂øÓ¬øÈ¬ Î¬◊øæ√√À·±á¬œ¬ı˛ ¸øÍ¬fl¡ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Ê√Ú…
˜±Á¡±ø¬ı˛ Ò¬ı˛ÀÚ¬ı˛ fl¡±˚«fl¡¬ı˛œ ¬ı± ¸¬ıÀ‰¬À˚˛ ’Ú≈fl”¡˘ Ó¬±¬Û˜±S± õ∂À˚˛±Ê√Ú ’±ÀÂ√º Î¬◊2‰¬Ó¬± ¬ı‘øX¬ı˛ ¸±ÀÔ ˚Ô±√flË¡À˜
¬ıÀÎ¬ˇ± ¬Û±Ó¬±¬ı˛ ø‰¬¬ı˛˝√√ø¬ı˛» ’¬ı˛Ì…, ¬ÛÌ«À˜±‰¬œ ’¬ı˛Ì… › Ó‘¬Ìˆ”¬ø˜, ¸¬ı˛˘¬ı·«œ˚˛ ’¬ı˛Ì…, ŒÁ¡±¬Û, ˜¸ › ˘±˝◊√√Àfl¡Ú
õ∂ˆ‘¬øÓ¬ Œ√‡± ˚±˚˛º

(iii) Ó¬±¬Û˜±S± ’=˘ñ0° ŒÔÀfl¡ 50° Ó¬±¬Û˜±S±¬ı˛ ˜ÀÒ… ø¬ıøˆ¬iß Î¬◊øæ√À√¬ı˛ Ó¬±¬Û˜±S± ¢∂˝√√Ì é¬˜Ó¬±¬ı˛
¬Û±Ô«fl¡… ˝√√˚˛, fl¡±¬ı˛Ì ¸±Ò±¬ı˛ÌÓ¬ 50° Œ¸. ¤¬ı˛ Œ¬ıø˙ Î¬◊2‰¬Ó¬±˚˛ Î¬◊øæ√√ Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ Ú±, Ó¬±˝◊√√ ëÓ¬±¬Û˜±S±¬ı˛
øÚø«√©Ü ¸œ˜±í › fl¡±˚«fl¡¬ı˛œ Ó¬±¬Û˜±S±¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ·±ÀÂ√ fl¡±˚« ¬ı± function øˆ¬iß
Ò¬ı˛ÀÚ¬ı˛ ¬ıÀ˘ Ó¬±¬Û˜±S±¬ı˛ ¸œ˜±¬ı˛ õ∂Àˆ¬√ ˝√√˚˛º

¬Û‘øÔ¬ıœÀÓ¬ õ∂fl‘¡Ó¬¬ÛÀé¬ ¤˜Ú Œfl¡±ÀÚ± ’=˘ ŒÚ˝◊√√ ˚± ’øÓ¬ ˙œÓ¬˘ ¬ı± ’øÓ¬ Î¬◊c ˝√√À˘› Œ¸‡±ÀÚ
øfl¡Â≈√ Î¬◊øæ√√ Ê√ij±˚˛ Ú±º ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß Ó¬±¬Û˜±S±-õ∂Ò±Ú ’=À˘ Ó‘¬Ìˆ”¬ø˜, ¬ıÚˆ”¬ø˜, ˜¬ı˛≈ˆ”¬ø˜ õ∂ˆ‘¬øÓ¬¬ı˛
¸‘ø©Ü ˝√√˚˛, ˚ø√› ¬ıÚˆ”¬ø˜·≈ø˘¬ı˛ õ∂Ê√±øÓ¬·Ó¬ Ó¬±¬ı˛Ó¬À˜…¬ı˛ ø¬ÛÂ√ÀÚ øˆ¬iß øˆ¬iß ¬Ò¬ı˛ÀÚ¬ı˛ Î¬◊¬Û±√±Ú Œ√‡± ˚±˚˛º

(iv) Î¬◊cÓ¬±¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√À√¬ı˛ ’±=ø˘fl¡ ¬Û±Ô«fl¡…ñ¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…·≈ø˘
¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß ’=À˘ Ó¬±¬Û˜±S±¬ı˛ ˜±Ò…À˜ øÚ˚˛øLaÓ¬ ˝√√˚˛º Ó¬±¬Û˜±S±¬ı˛ ¬ı±ø¯∏«fl¡ õ∂¸±¬ı˛ Î¬◊øæ√À√¬ı˛ ¸±Ò±¬ı˛Ì
∆¬ıø˙©Ü…·≈ø˘Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º Œfl¡±ÀÚ± àÔ±ÀÚ¬ı˛ ·Î¬ˇ ¬ı±ø¯∏«fl¡ Ó¬±¬Û˜±S± øÚ¬ı˛é¬À¬ı˛‡± ŒÔÀfl¡ Œ¸˝◊√√ àÔ±ÀÚ¬ı˛
”√¬ı˛ÀQ¬ı˛ Î¬◊¬Û¬ı˛ ¤¬ı— ¬Û±¬ı«Ó¬… Ï¬±À˘ Î¬◊2‰¬Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¡È¬± øÚˆ«¬¬ı˛ fl¡À¬ı˛º øÚ¬ı˛é¬À¬ı˛‡± ŒÔÀfl¡ Œ˜¬ı˛≈¬ı˛ ø√Àfl¡
·Î¬ˇ Ó¬±¬Û˜±S± √flË¡˜˙ fl¡˜ÀÓ¬ Ô±Àfl¡, øfl¡z≈¬ Î¬◊cÓ¬±¬ı˛ õ∂¸±¬ı˛ ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¡º ’±¬ı±¬ı˛ Î¬◊¬Ûfl”¡˘ ŒÔÀfl¡ ˜˝√√±À√˙œ˚˛

Ó≈f±

Ê√±Ó¬œ˚˛∆Ó¬·±

Ê√±Ó¬œ˚˛

Œ˜¬ı̨≈Ê√±Ó¬œ˚˛

√flË¡±Laœ
˛̊›øÚ¬ı˛é¬œ˚˛

Ê√±Ó¬œ˚˛

Î¬◊cÚ±øÓ¬˙œ

ŒÓ¬±cÊ√±Ó¬œ˚˛

Ó≈¬ ∏̄±¬ı˛›¬ı¬ı˛Ù¬ŒÁ¡“√±¬Û˜¸˘± ◊̋√√Àfl¡Ú¸¬ı˛̆¬ı·«œ ˛̊Î¬◊øæ√√

¬ÛÌ«À˜±‰¬œ

Î¬◊øæ√√

Ó‘¬Ìˆ”¬ø˜ø‰¬¬ı̨ √̋√ø¬ı̨»¬ı‘ø©Ü’¬ı̨Ì… Î¬◊2‰
¬Ó¬±

ø‰¬S 2 – ¬Û±¬ı«Ó¬… Ï¬±À˘ Î¬◊2‰¬Ó¬± ¬ı‘øX¬ı˛ Ù¬À˘ Î¬◊øæ√À√¬ı˛ ¬Û±Ô«fl¡…
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àÔ˘ˆ¬±À· ˜Ò…ˆ¬±· ¬Û˚«z¬ Î¬◊cÓ¬±¬ı˛ õ∂¸±¬ı˛ ^≈Ó¬ ¬ı±ÀÎ¬ˇº ’ÀÚfl¡ ø¬ı:±ÚœÀ√¬ı˛ ˜ÀÓ¬, Œˆ¬ÃÀ·±ø˘fl¡ ’é¬±—˙

¬Û‘øÔ¬ıœÀÓ¬ Î¬◊øæ√À√¬ı˛ ¬ı∞I◊ÚÀfl¡ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ øÚ˚˛LaÌ fl¡À¬ı˛º Ó¬“√±À√¬ı˛ ˜ÀÓ¬, ¬Û‘øÔ¬ıœ¬ı˛ ¸˜d¬ Î¬◊øæ√√·≈ø˘Àfl¡

Î¬◊cÓ¬±¬ı˛ ¬Û±Ô«fl¡… ’Ú≈¸±À¬ı˛ ‰¬±¬ı˛øÈ¬ õ∂Ò±Ú Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ

(a) Œ˜·±Ô±˜« Î¬◊øæ√√ñŒ˚¸¬ı Î¬◊øæ√À√¬ı˛ fl¡±˚«fl¡¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Ê√Ú… Œ˜±È¬±˜≈øÈ¬ ’ø¬ı¬ı˛±˜ › Œ¬ıø˙

Ó¬±¬Û˜±S± √¬ı˛fl¡±¬ı˛ ˝√√˚˛, Ó¬±Àfl¡ Œ˜·±Ô±˜« Î¬◊øæ√√ ¬ıÀ˘º ¸±Ò±¬ı˛ÌÓ¬ øÚ¬ı˛é¬œ˚˛ › √flË¡±z¬œ˚˛ ’=À˘ ¤À√¬ı˛ Œ√‡±

˚±˚˛º ¤˝◊√√ ·±Â√·≈ø˘¬ı˛ Œé¬ÀS ¸±¬ı˛± ¬ıÂ√¬ı˛ ÒÀ¬ı˛ Ó¬±¬Û˜±S± Œ¬ıø˙ Ô±Àfl¡ ¤¬ı— √flË¡±z¬œ˚˛ ¬ı‘ø©Ü ’¬ı˛ÀÌ…¬ı˛ ¸‘ø©Ü

√̋√̊ º̨

(b) Œ˜À¸±Ô±˜« Î¬◊øæ√√ñŒ˚¸¬ı Î¬◊øæ√√ ¸”˚«±À˘±fl¡¸•Ûiß ˙œÓ¬fl¡±˘œÚ ˜±¸·≈ø˘ÀÓ¬ ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜

Ó¬±¬Û˜±S± ¸˝√√… fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ó¬±À√¬ı˛ Œ˜À¸±Ô±˜« Î¬◊øæ√√ ¬ıÀ˘º √flË¡±z¬œ˚˛ › Î¬◊¬Û√flË¡±z¬œ˚˛ ’=À˘¬ı˛ ’ÀÚfl¡

·±Â√ ¤˝◊√√ Œ|øÌ¬ı˛º ¤˝◊√√ ’=À˘ ¢∂œÉ › ˙œÓ¬ Ÿ¬Ó≈¬ÀÓ¬ ˚Ô±√flË¡À˜ Œ¬ıø˙ › fl¡˜ Ó¬±¬Û˜±S± ¬ıÊ√±˚˛ Ô±Àfl¡º

√flË¡±z¬œ˚˛ ¬ÛÌ«À˜±‰¬œ ·±Â√·≈ø˘ ¤˝◊√√ Œ|øÌˆ≈¬q¡º

(c) ˜±˝◊√√À√flË¡±Ô±˜« Î¬◊øæ√√ñ˙œÓ¬˘ Ú±øÓ¬˙œÀÓ¬±c ’=À˘ Œ˚¸¬ı Î¬◊øæ√√ Ó¬±À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Ê√Ú…

‡≈¬ı fl¡˜ Ó¬±¬Û˜±S± ¢∂˝√√Ì fl¡À¬ı˛, Œ¸·≈ø˘ ¤˝◊√√ Œ|øÌ¬ı˛º ¤Àé¬ÀS ·±Â√·≈ø˘ ¬ıÂ√À¬ı˛¬ı˛ Œfl¡±ÀÚ± ¸˜À˚˛˝◊√√ Œ¬ıø˙

Ó¬±¬Û˜±S± ¸˝√√… fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ’Ô«±» ¤˝◊√√ Î¬◊øæ√√õ∂Ò±Ú ’=À˘¬ı˛ Ó¬±¬Û˜±S± ¸±¬ı˛± ¬ıÂ√¬ı˛ fl¡˜ Ô±Àfl¡º

√flË¡±z¬œ˚˛ › Î¬◊¬Û√flË¡±z¬œ˚˛ ’=À˘¬ı˛ 12,000 Ù≈¬È¬ Î¬◊2‰¬Ó¬± ¬Û˚«z¬ õ∂±˚˛ ¸¬ı ·±Â√·≈ø˘ ¤˝◊√√ Œ|øÌˆ≈¬q¡º ø˜|

› ¸¬ı˛˘¬ı·«œ˚˛ ·±Â√·≈ø˘ ¤˝◊√√ Œ|øÌ¬ı˛ ˝√√˚˛º

(d) Œ˝√√øfl¡ÀàÈ√√±Ô±˜« Î¬◊øæ√√ñ¤˝◊√√ Œ|øÌ¬ı˛ Î¬◊øæ√√·≈ø˘ ˙œÓ¬˘ Œ˜¬ı˛≈À√˙œ˚˛ › ’±äœ˚˛ Ê√˘¬ı±˚˛≈ÀÓ¬ Ê√ij±˚˛º

¬Û‘øÔ¬ıœ¬ı˛ Ú±øÓ¬˙œÀÓ¬±c ’=˘·≈ø˘ÀÓ¬ 12000 Ù≈¬ÀÈ¬¬ı˛ Œ¬ıø˙ Î¬◊2‰¬Ó¬±˚˛ ¤¬ı— √flË¡±z¬œ˚˛ ’=À˘ 16000 Ù≈¬ÀÈ¬¬ı˛

Œ¬ıø˙ Î¬◊2‰¬Ó¬±˚˛ ¤˝◊√√ Î¬◊øæ√√ Œ√‡± ˚±˚˛º ˆ”¬¬Û‘Àá¬¬ı˛ ¸˜d¬ ·±Â√·≈ø˘¬ı˛ ˜ÀÒ… Œ˝√√øfl¡ÀàÈ√√±Ô±À˜«¬ı˛ Ó¬±À¬Û¬ı˛ õ∂À˚˛±Ê√Ú

¸¬ıÀ‰¬À˚˛ fl¡˜ ¤¬ı— Ú±øÓ¬˙œÀÓ¬±c ’=À˘ Œ˚‡±ÀÚ ¢∂œÉ Ÿ¬Ó≈¬¬ı˛ ∆√‚«… ‡≈¬ı fl¡˜, Œ¸‡±ÀÚ ¤˝◊√√ ·±Â√ Œ√‡±

˚±˚˛º Œfl¡±ÀÚ± àÔ±˚˛œ ’±‚±Ó¬ ¬ı± é¬øÓ¬ Â√±Î¬ˇ±˝◊√√ ’Ó¬…øÒfl¡ Í¬±G¬± ¸˝√√… fl¡À¬ı˛ ¤¬ı˛± Œ¬ı“√À‰¬ Ô±Àfl¡º ¸±¬ı˛± ¬ıÂ√¬ı˛

Ó¬±¬Û˜±S± Œ¬ı˙ fl¡˜ ˝√√˚˛ ¬ıÀ˘ ’±äœ˚˛ Î¬◊øæ√√ Ê√ij ŒÚ˚˛º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊øæ√√·≈ø˘ Â√±Î¬ˇ± ˙≈©® ˜¬ı˛≈ ’=˘·≈ø˘ÀÓ¬ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ŒÁ¡±¬Ûø¬ıø˙©Ü fl¡“√±È¬±Ê√±Ó¬œ˚˛ Î¬◊øæ√√

Œ√‡± ˚±˚˛, ˚±¬ı˛± ˙≈©®Ó¬± õ∂øÓ¬À¬ı˛±Ò fl¡À¬ı˛ Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ¤À√¬ı˛ ŒÊ√À¬ı˛±Ù¬±˝◊√√È¬ ¬ıÀ˘º ¬ı±¬ı˘±, Œ‡Ê≈√¬ı˛,

Ù¬øÚ˜Ú˙± õ∂ˆ‘¬øÓ¬ ¤˝◊√√ Œ|øÌ¬ı˛ Î¬◊øæ√√º

(v) Î¬◊øæ√À√¬ı˛ ø¬ı¬Û±fl¡√ø√flË¡˚˛±¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ıñ·±ÀÂ√¬ı˛ ¸˜d¬ ø¬ı¬Û±fl¡ ø√flË¡˚˛± Î¬◊cÓ¬±¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º

Œ˚À˝√√Ó¬ Î¬◊cÓ¬± ¤ÚÊ√±˝◊√√˜ ¬ı± Î¬◊»À¸‰¬Àfl¡¬ı˛ fl¡±Ê√Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛, Î¬◊øæ√√À√À˝√√¬ı˛ ¸˜d¬ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıø√flË¡˚˛±

Î¬◊cÓ¬± ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛º ¬ı±©ÛÀ˜±‰¬Ú, ¸±À˘±fl¡¸—Àù≠¯∏, ù´¸Ú õ∂ˆ‘¬øÓ¬¬ı˛ ˜±S± ¤¬ı— ·±ÀÂ√¬ı˛ ’Ú…±Ú…

ø¬ı¬Û±fl¡ø√flË¡˚˛±·≈ø˘ Ó¬±¬Û˜±S± ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±√·˜Àfl¡› Ó¬±¬Û˜±S± ’ÀÚfl¡‡±øÚ õ∂ˆ¬±ø¬ıÓ¬

fl¡À¬ı˛º
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(vi) õ∂Ê√ÚÀÚ¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ıñThermoperiodism ¤¬ı˛ ˜±Ò…À˜ Ó¬±¬Û˜±S± Î¬◊øæ√À√¬ı˛ ¬Û≈©Û±˚˛ÚÀfl¡

õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Ô±À˜«±ø¬Ûø¬ı˛˚˛øÎ¬¸˜ ¬ı˘ÀÓ¬ Ó¬±¬Û˜±S±¬ı˛ ∆√øÚfl¡ ›Í¬±Ú±˜±˚˛ ·±ÀÂ√¬ı˛ ¸±Î¬ˇ±Àfl¡ Œ¬ı±Á¡±˚˛º Î¬◊øæ√À√¬ı˛

Phenology-¤¬ı˛ [Ê√˘¬ı±˚˛≈ õ∂ˆ¬±ø¬ıÓ¬ ·±ÀÂ√¬ı˛ ¬Û≈©Û±˚˛Ú ¬ı± ’Ú…±Ú… ∆¬ıø˙À©Ü…¬ı˛ ¬Û˚«±˚˛√flË¡ø˜fl¡ ¬Û±Ô«fl¡…] Œé¬ÀS

Î¬◊cÓ¬± ¤fl¡øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±√±Ú ø˝√À¸À¬ı fl¡±Ê√ fl¡À¬ı˛º ¬ı¸z¬ ¬ı± ¢∂œÀÉ¬ı˛ õ∂Ô˜ø√Àfl¡ ·±ÀÂ√¬ı˛ øfl¡Â≈√ ˙¬ı˛œ¬ı˛¸—√flË¡±z¬

ø¬ı¯∏˚˛ ¤˜Úˆ¬±À¬ı Î¬◊cÓ¬±¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛ Œ˚, Ó¬±À√¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬±Àfl¡ ’±—ø˙fl¡ õ∂ø√flË¡˚˛±˚˛ ¬ıÓ«¬˜±ÀÚ

‡≈¬ı ¸øÍ¬fl¡ˆ¬±À¬ı ¬ıÀ˘ Œ√›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

(vii) ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Œé¬ÀS õ∂ˆ¬±¬ıñ‡≈¬ı fl¡˜ ¬ı± ‡≈¬ı Œ¬ıø˙ Î¬◊ˆ¬˚˛ Ó¬±¬Û˜±S±˝◊√√ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ ¬ÛÀé¬

’Ú≈fl”¡˘ Ú˚˛º ’øÓ¬ fl¡˜ Ó¬±¬Û˜±S±˚˛ ·±ÀÂ√¬ı˛ ∆˙Ó¬…Ê√øÚÓ¬ é¬øÓ¬¬ ¬ı± ’±‚±Ó¬ (Cold injury) øÓ¬ÚøÈ¬ Î¬◊¬Û±À˚˛

˝√√ ˛̊º ˚Ô± (a) ŒÎ¬ø¸Àfl¡˙±Ú ¬ı± ˙≈©®fl¡¬ı˛Ì (b) Chiling injury ¬ı± ’øÓ¬ ˙œÓ¬˘œfl¡¬ı˛ÌÊ√øÚÓ¬ ’±‚±Ó¬ (c)

Freezing injury ¬ı± ø˝√√˜±ø˚˛Ó¬fl¡¬ı˛ÌÊ√øÚÓ¬ ’±‚±Ó¬ ¬ı± é¬øÓ¬º ŒÎ¬ø¸Àfl¡˙±ÀÚ¬ı˛ Œé¬ÀS ^≈Ó¬ ¬ı±©ÛÀ˜±‰¬Ú

› ˙œÓ¬fl¡±À˘ Ê√À˘¬ı˛ Òœ¬ı˛ Œ˙±¯∏ÀÌ¬ı˛ Ù¬À˘ Î¬◊øæ√À√¬ı˛ Œfl¡±¯∏ › fl¡˘±·≈ø˘ Ê√˘˙”Ú… ˝√√˚˛ ¤¬ı— é¬øÓ¬¢∂d¬ ˝√√˚˛º

Î¬◊c Ê√˘¬ı±˚˛≈ÀÓ¬ øfl¡Â≈√ ¸˜À˚˛¬ı˛ Ê√Ú… ·±Â√·≈ø˘ ˚‡Ú fl¡˜ Ó¬±¬Û˜±S±¬ı˛ ¸—¶ÛÀ˙« ’±À¸, Ó¬‡Ú ëø‰¬ø˘— ˝◊√√ÚÊ≈√ø¬ı˛í

˝√√˚˛ ¤¬ı— ’ÀÚfl¡ ¸˜˚˛ ·±Â√ ˜±¬ı˛± ˚±˚˛º Ú±øÓ¬˙œÀÓ¬±c Ê√˘¬ı±˚˛≈¬ı˛ øfl¡Â≈√ ·±Â√ ˚‡Ú ‡≈¬ı fl¡˜ Ó¬±¬Û˜±S±˚˛

¸—¶ÛÀ˙« ’±À¸ Ó¬‡Ú ·±ÀÂ√¬ı˛ Œ√˝√√ Œfl¡±À¯∏¬ı˛ øˆ¬Ó¬À¬ı˛ Ê√˘ Ê√À˜ ø·À˚˛ ¬ı¬ı˛ÀÙ¬¬ı˛ Œfl¡˘±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı—

Œfl¡±¯∏·≈ø˘ é¬øÓ¬¢∂d¬ ˝√√˚˛º ¤Àfl¡ freezing injury ¬ıÀ˘º

Ó≈¬ø˝√√Ú˚∆˙Ó¬… õ∂øÓ¬À¬ı˛±Òfl¡ñøfl¡Â≈√ ·±Â√ ‡≈¬ı fl¡˜ Ó¬±¬Û˜±S± ¬ı± ∆˙Ó¬…Àfl¡ ¸˝√√… fl¡À¬ı˛ Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛

¤¬ı— ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ é¬˜Ó¬± ¸•Ûiß ·±Â√Àfl¡ ∆˙Ó¬… õ∂øÓ¬À¬ı˛±Òfl¡ ¬ı± Cold resistant ¬ıÀ˘º ’Ó¬…øÒfl¡ Ó≈¬ø˝√√Ú-

¸˜‘X ’=À˘ Ê√˘ Œ√˝√√Àfl¡±À¯∏¬ı˛ ˜ÀÒ… Ê√À˜ ˚±˚˛º Œfl¡±À¯∏¬ı˛ ˜ÀÒ… ¬ı¬ı˛Ù¬ ∆Ó¬ø¬ı˛¬ı˛ Ù¬À˘ ¤fl¡¸˜˚˛ Œfl¡±À¯∏¬ı˛

˜‘Ó≈¬… ˝√√˚˛ Œ¬ıø˙ Í¬±G¬±˚˛º ·±ÀÂ√¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√˜ Ê√˘˙”Ú… ˝√√˚˛ ¤¬ı— ˚±øLafl¡ˆ¬±À¬ı Œõ∂±ÀÈ¬±õ≠±Ê√˜Àfl¡ Œˆ¬À„√√

¬ı¬ı˛Ù¬ Œfl¡±¯∏·≈ø˘Àfl¡ é¬øÓ¬¢∂d¬ fl¡À¬ı˛º ˙œÓ¬˘œfl¡¬ı˛Ì (Chilling) õ∂Ó¬…é¬ˆ¬±À¬ı ·±ÀÂ√¬ı˛ Œfl¡±¯∏Àfl¡ Ú± Ò√ı—¸ fl¡¬ı˛À˘

› ˜”˘ ŒÔÀfl¡ ·±ÀÂ√¬ı˛ Œ√À˝√√ ¬ı˛À¸¬ı˛ ¬Ûø¬ı˛¬ı˝√√Ú ¬ı± õ∂¬ı±˝√√Àfl¡ fl¡ø˜À˚˛ Œ√˚˛ ¤¬ı— Ó¬±˝◊√√ ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ Ù¬À˘

·±ÀÂ√¬ı˛ Œ˚ é¬øÓ¬ ˝√√˚˛, Ó¬± ¬Û”ø¬ı˛Ó¬ ˝√√˚˛ Ú±º øfl¡z≈¬ Ó≈¬ø˝√√Ú ¬ı± ¬ı¬ı˛Ù¬ õ∂Ó¬…é¬ˆ¬±À¬ı ·±ÀÂ√¬ı˛ ø˙fl¡Î¬ˇ, fl¡±G¬, ¬Û±Ó¬±,

Ù≈¬˘, Ù¬˘ õ∂ˆ‘¬øÓ¬Àfl¡ ’±‚±Ó¬ fl¡À¬ı˛ › é¬øÓ¬¢∂d¬ fl¡À¬ı˛º fl‘¡ø¯∏˙À¸…¬ı˛ ˜ÀÒ… ·˜ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ Ê√Ú… ¬ıÂ√À¬ı˛

õ∂±˚˛ 90øÈ¬ Ó≈¬ø˝√√Ú˜≈q¡ ø√Ú ¤¬ı— 60° Ù¬± . ¢∂œÉfl¡±˘œÚ Ó¬±¬Û˜±S± √¬ı˛fl¡±¬ı˛, ’±¬ı˛ Ó≈¬˘±·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ Ê√Ú…

¬ıÂ√À¬ı˛ õ∂±˚˛ 20° øÈ¬ Ó≈¬ø˝√√Ú˜≈q¡ ø√Ú › 70° Ù¬± . ¢∂œÉfl¡±˘œÚ Ó¬±¬Û˜±S± √¬ı˛fl¡±¬ı˛º

Heat injury ¬ı± Ó¬±¬Ûœ˚˛ ’±‚±Ó¬˚é¬øÓ¬ñ’Ó¬…øÒfl¡ Ó¬±¬Û˜±S± ·±ÀÂ√¬ı˛ ¸˝√√Ê√ ¬ı‘øXÀÓ¬ ¬ı±Ò± Œ√˚˛ ¤¬ı—

¤fl¡¸˜˚˛ ·±Â√ ˜±¬ı˛± ˚±˚˛º ø¬ıøˆ¬iß ∆√ø˝√√fl¡ õ∂ø√flË¡˚˛± Œ˚˜Ú ù´¸Ú, ¬¬ı±©ÛÀ˜±‰¬Ú, Œõ∂±øÈ¬Ú-ø¬ı¬Û±fl¡ø√flË¡˚˛± õ∂ˆ‘¬øÓ¬¬ı˛

Î¬◊¬Û¬ı˛ Ó¬±¬Û¬ı‘øX Ê√øÚÓ¬ õ∂øÓ¬fl”¡˘ õ∂ˆ¬±¬ı ¬ÛÀÎ¬ˇ ¤¬ı— ’±‚±Ó¬ ¬ı± é¬øÓ¬¬ı˛ (injury) ¸‘ø©Ü ˝√√˚˛º Î¬◊2‰¬Ó¬±¬Û˜±S±

·±Â√Àfl¡ ˙≈øfl¡À˚˛ ŒÙ¬À˘ ¤¬ı— Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ é¬øÓ¬ fl¡À¬ı˛ ¤¬ı— Ù¬À˘ √œ‚«ø√Ú ¤˝◊√√ ’¬ıàÔ± ‰¬˘ÀÓ¬ Ô±fl¡À˘

·±Â√ ˜±¬ı˛± ˚±˚˛º
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¬ı±©ÛÀ˜±‰¬Ú › ù´¸ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ Ó¬±¬Û˜±S±¬ı˛ õ∂ˆ¬±¬ıñ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ŒÔÀfl¡ Ó¬±¬Û˜±S±¬ı˛ õ∂ˆ¬±À¬ı
¬ı±©Ûœˆ¬¬ıÚÀfl¡ ¬ı±©ÛÀ˜±‰¬Ú ¬ıÀ˘º Ó¬±¬Û˜±S±¬ı˛ ¬ı‘øX¬ı˛ Ù¬À˘ ¬ı±©ÛÀ˜±‰¬Ú ¸¬ı˛±¸ø¬ı˛ Œ¬ıÀÎ¬ˇ ˚±˚˛º Qfl¡
¸—√flË¡±z¬ › ¬ÛS¬ı˛&ÒË ¸—√flË¡±z¬ ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ’Ú≈¬Û±Ó¬Àfl¡› Ó¬±¬Û˜±S± õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Œfl¡±ÀÚ± ¤fl¡øÈ¬
ø¬ıÀ˙¯∏ õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√À√¬ı˛ Œé¬ÀS ¬ı±©ÛÀ˜±‰¬Ú › ù´¸Ú õ∂ø√flË¡˚˛±¬ı˛ Ê√Ú… øˆ¬iß øˆ¬iß fl¡±˚«fl¡¬ı˛œ Ó¬±¬Û˜±S±¬ı˛
õ∂À˚˛±Ê√Ú ˝√√˚˛º ¸±Ò±¬ı˛ÌÓ¬ ù´¸ÀÚ¬ı˛ Ê√Ú… fl¡±˚«fl¡¬ı˛œ Ó¬±¬Û˜±S± ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ fl¡±˚«fl¡¬ı˛œ Ó¬±¬Û˜±S±¬ı˛
Œ‰¬À˚˛ Œ¬ıø˙ ˝√√˚˛º [ø‰¬S 3]

ø‰¬S – 3

Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ Ó¬±¬Û˜±S±¬ı˛ õ∂ˆ¬±¬ıñ¬ı±˚˛≈¬ı˛ Ó¬±¬Û˜±S±¬ı˛ ˝√}√√±¸¬ı‘øX Î¬◊øæ√À√¬ı˛ ø¬ıøˆ¬iß Ê√œ¬ıÊ√ ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛
¸±ÀÔ ¸•Ûøfl«¡Ó¬º ’øÒfl¡±—˙ ˙±¬ı˛œ¬ı˛¬ı‘øM√√˚˛ ø√flË¡˚˛±fl¡˘±¬Û 0° ŒÔÀfl¡ 40° Œ¸.-¤¬ı˛ ˜ÀÒ… ¸œ˜±¬ıX ¬ıÀ˘ ·±ÀÂ√¬ı˛
¬ı‘øX ›˝◊√√ Î¬◊cÓ¬±¬ı˛ ˜ÀÒ… ¸œ˜±¬ıXº õ∂øÓ¬ 10° Œ¸. Î¬◊cÓ¬± ¬ı‘øXÀÓ¬ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ ˝√√±¬ı˛ ˝√√˚˛ ø¡Z·≈Ì [ˆ¬…±KI◊
˝√√Ùƒ¬-¤¬ı˛ ¸”S]º Ó¬À¬ı 35° Œ¸ . ¬Û˚«z¬ ¤˝◊√√ ¬ı‘øX ‰¬À˘º ¢∂œÉ˜G¬À˘¬ı˛ ·±ÀÂ√¬ı˛ Œé¬ÀS ¬ı‘øX¬ı˛ ’Ú≈fl”¡˘ Î¬◊cÓ¬±
30° Œ¸. ŒÔÀfl¡ 32° Œ¸ .-¤¬ı˛ ˜ÀÒ… ¸œ˜±¬ıX Ô±Àfl¡º

·±ÀÂ√¬ı˛ Î¬◊¬Û¬ı˛ Ó¬±¬Û˜±S±¬ı˛ õ∂ˆ¬±À¬ı¬ı˛ ø¬ı¯∏À˚˛ fl¡À˚˛fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛ ˝√√˘ñ(a) ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ·±ÀÂ√
ÿÒ√ı«Ó¬˜ › øÚ•ßÓ¬˜ ‰¬¬ı˛˜ Ó¬±¬Û˜±S±¬ı˛ (Critical temperature) ¬Û±Ô«fl¡… ˝√√˚˛º (b) ·±ÀÂ√¬ı˛ Œ√À˝√√¬ı˛ ø¬ıøˆ¬iß
’e··≈ø˘¬ı˛ ¸¬ı«±øÒfl¡ Ó¬±¬Û˜±S± ¸˝√√… fl¡¬ı˛±¬ı˛ øˆ¬iß é¬˜Ó¬± ’±ÀÂ√º ·±ÀÂ√¬ı˛ õ∂Ê√±øÓ¬ Œfl¡±ÀÚ± àÔ±ÀÚ¬ı˛ Ó¬±¬Û˜±S±˚˛
¸ÀÓ¬Ê√ ˝√√À˚˛ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ˜≈fl≈¡˘ ¬ı± Ù≈¬˘ ∆Ó¬ø¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛, øfl¡z≈¬ ¤¬ı˛ ¬ıœÊ√ Ú±› ¬Û±fl¡ÀÓ¬ ¬Û±À¬ı˛º
’±¬ı±¬ı˛ ¬ıœÊ√ ¬Û±fl¡À˘› Ó¬±¬ı˛± ˝√√˚˛ÀÓ¬± Ó≈¬ø˝√√ÚÀfl¡ õ∂øÓ¬À¬ı˛±Ò fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ‰¬±¬ı˛±·±Â√·≈ø˘ ∆˙ÀÓ¬…¬ı˛
¡Z±¬ı˛± ’±√flË¡±z¬ ˝√√˚˛º (c) ¬ı±˚˛≈¬ı˛ ’±À¬Ûøé¬fl¡ ’±^«Ó¬± › ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ Œé¬ÀS› Ó¬±¬Û˜±S±¬ı˛ ¬ÛÀ¬ı˛±é¬ õ∂ˆ¬±¬ı

¸±À˘±fl¡¸—Àù≠¯∏
ù´¸Ú

ù´¸Ú
¸±À˘±fl¡¸—Àù≠¯∏Àfl¡

Â√±ø¬ÛÀ˚˛ ˚±˚˛
Ó¬±¬Û˜±S

fl¡
±˚

«fl¡
±ø¬ı

˛Ó¬
±¬ı

˛ 
˜±

S±
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’±ÀÂ√ (d) Î¬◊øæ√À√¬ı˛ Œ˚ ¸±Ò±¬ı˛Ì Ó¬±¬Û˜±S± Ô±Àfl¡, Ó¬±¬ı˛ ŒÔÀfl¡ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√À˘ ·±ÀÂ√¬ı˛ ¬ÛÀé¬ Ó¬± é¬øÓ¬fl¡¬ı˛

˝√√˚˛º (e) ø¬ıøˆ¬iß ·±ÀÂ√¬ı˛ ¤fl¡˝◊√√ fl¡±ÀÊ√¬ı˛ Ê√Ú… ’¬Ûø¬ı˛˝√√±˚« Ó¬±¬Û˜±S±¬ı˛ (Cardinal temperature) ¬Û±Ô«fl¡…

˝√√ ˛̊º (f) ’±¬ı±¬ı˛ ¤fl¡˝◊√√ ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß fl¡±Ê√·≈ø˘¬ı˛ Ê√Ú… ø¬ıøˆ¬iß Î¬◊cÓ¬±¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º (g) ¤fl¡˝◊√√ ·±ÀÂ√¬ı˛

ø¬ıøˆ¬iß ’e··≈ø˘¬ı˛ ¤fl¡˝◊√√ fl¡±ÀÊ√¬ı˛ Ê√Ú… ’±˘±√± ’Ó¬…±¬ı˙…fl¡˚’¬Ûø¬ı˛˝√√±˚« Ó¬±¬Û˜±S±¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º (h)

·±ÀÂ√¬ı˛ ¬ı˚˛À¸¬ı˛ ¬Û±Ô«Àfl¡…¬ı˛ ¸±ÀÔ › ’¬Ûø¬ı˛˝√√±˚« ¬ı± ’Ó¬…±¬ı˙…fl¡ Ó¬±¬Û˜±S± ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛º

õ∂fl‘¡Ó¬¬ÛÀé¬ ’Ó¬…±¬ı˙…fl¡˚’¬Ûø¬ı˛˝√√±˚« Ó¬±¬Û˜±S± Œfl¡±ÀÚ± ¤fl¡øÈ¬ øÚø«√©Ü Ó¬±¬Û˜±S± Ú˚˛, ¤øÈ¬ Ó¬±¬Û˜±S±¬ı˛

¤fl¡øÈ¬ õ∂¸±¬ı˛ ¬ı± ¬ı…±ø5Àfl¡ õ∂fl¡±˙ fl¡À¬ı˛º

(i) ·±ÀÂ√¬ı˛ Œ¬ı˛±··≈ø˘ › fl¡œÈ¬¬ÛÓ¬Àe·¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬±› Î¬◊cÓ¬±¬ı˛ ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛º (ii) Ó¬±¬Û˜±S±¬ı˛

˝√}√√±¸¬ı‘øX¬ı˛ ¸±ÀÔ õ∂Ó¬…é¬ˆ¬±À¬ı ¬Û≈ø©ÜÀ˜Ã˘·≈ø˘¬ı˛ ˜±S±¬ı˛ ¤¬ı— fl¡±˚«fl¡±ø¬ı˛Ó¬±¬ı˛ ˝√}√√±¸¬ı‘øX ˝√√˚˛º

9.4.4 ”̧̊ «±À˘±fl¡

Î¬◊øæ√À√¬ı˛ ø¬ıøˆ¬iß ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛ õ∂ø√flË¡˚˛± Œ˚˜Ú, ¸±À˘±fl¡¸—Àù≠¯∏, ¬ı±©ÛÀ˜±‰¬Ú, ø¬ı¬Û±fl¡ø√flË¡˚˛±, ¬ıœÀÊ√¬ı˛

’efl≈¡À¬ı˛±√·˜, ¬Û≈©Û±˚˛Ú õ∂ˆ‘¬øÓ¬ ¸”˚«±À˘±Àfl¡¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛ ¤¬ı— Î¬◊øæ√À√¬ı˛ õ∂Ê√±øÓ¬·Ó¬ ·Í¬Ú ›

ø¬ıfl¡±À˙¬ı˛ Œé¬ÀS ¤øÈ¬ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Úº õ∂øÓ¬øÈ¬ Î¬◊øæ√√ õ∂Ê√±øÓ¬¬ı˛ ¬ı‘øX¬ı˛ Œé¬ÀS ¤fl¡øÈ¬ øÚø«√©Ü

¬Ûø¬ı˛˜±Ì ¸”˚«±À˘±Àfl¡¬ı˛ õ∂À˚˛±Ê√Úº ù´¸ÀÚ¬ı˛ ¸˜˚˛ Î¬◊øæ√√À√˝√√ ¸±¬ı˛±ø√Ú ˙fl«¡¬ı˛± é¬˚˛ fl¡À¬ı˛, ˚± ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛

¡Z±¬ı˛± ¬Û”¬ı˛Ì ˝√√˚˛º ¸¬ı«øÚ•ß ¬Ûø¬ı˛˜±Ì ¸”˚«±À˘±fl¡, ˚± ¸±À˘±fl¡¸—Àù≠¯∏ Ê√øÚÓ¬ ˘±ˆ¬ › ù´¸ÚÊ√øÚÓ¬ é¬øÓ¬¬ı˛

˜ÀÒ… ¸˜Ó¬± ’±ÀÚ, Ó¬±Àfl¡ ëfl¡˜À¬ÛÚÀ¸˙±Ú ¬ÛÀ˚˛∞I◊í ¬ıÀ˘º

Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙ Ê√˘¬ı±˚˛≈¬ı˛ ¸˜d¬ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… ¸”˚«±À˘±fl¡ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¡±

¬Û±˘Ú fl¡À¬ı˛º õ∂Ò±ÚÓ¬ ·±ÀÂ√¬ı˛ ø¬ıøˆ¬iß ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛ fl¡±ÀÊ√ ¤¬ı˛ ˚ÀÔ©Ü ˆ”¬ø˜fl¡± ’±ÀÂ√º Œflv¡±À¬ı˛±øÙ¬˘ › ˝√√¬ı˛À˜±Ú

¸—Àù≠À¯∏, õ∂À¶§√Ú õ∂ˆ‘¬øÓ¬ fl¡±ÀÊ√ ’±À˘± ¸ø√flË¡˚˛ ’—˙ ŒÚ˚˛º ’±À˘± øÓ¬ÚøÈ¬ Î¬◊¬Û±À˚˛ Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬

fl¡À¬ı˛ ˚Ô±ñ(a) ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬±¬ı˛ ˜±Ò…À˜ (b) ’±À˘±¬ı˛ ˜±Ú › õ∂fl‘¡øÓ¬¬ı˛ ˜±Ò…À˜ (Wave length)

› (c) ’±À˘± ¬ÛøÓ¬Ó¬ ˝√√¬ı±¬ı˛ ¸˜˚˛ ¬ı± àÔ±ø˚˛ÀQ¬ı˛ (photoperiod) Î¬◊¬ÛÀ¬ı˛º ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬± Î¬◊cÓ¬± ›

’±^«Ó¬±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ’±¬ı±¬ı˛ Î¬◊cÓ¬± › ’±^«Ó¬± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

’±¬ı±¬ı˛ Î¬◊cÓ¬± ¬ı±Î¬ˇÀ˘ Î¬◊øæ√√À√À˝√√ ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬± ¬ı±ÀÎ¬ˇ, øfl¡z≈¬ ’±^«Ó¬± ¬ı±Î¬ˇÀ˘ ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬± fl¡À˜

˚±˚˛º ¸”˚«¬ı˛øù¨¬ı˛ ¬ÛÓ¬ÚÀfl¡±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛› ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬± øÚˆ«¬¬ı˛˙œ˘º Ó¬±˝◊√√ ˙œÀÓ¬¬ı˛ Œ‰¬À˚˛ ¢∂œÀÉ, Ú±øÓ¬˙œÀÓ¬±c

’=À˘¬ı ˛ Œ‰¬À˚ ˛ √fl Ë ¡ ±z¬œ˚ ˛ ’=À˘, ¸”À˚ « ± √˚ ˛ › ¸”˚ « ±Àd¬ ¬ı ˛  ¸˜À˚˛ ¬ı ˛  Œ‰¬À˚ ˛ ˜Ò…±À˝ê

’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬± ¬ı±ÀÎ¬ˇº [ø‰¬S 4]º ’±À˘±¬ı˛ Ó¬œ¬ıËÓ¬± ·±ÀÂ√¬ı˛ Ù¬˘Ù≈¬˘, ¬ıœÊ√ õ∂ˆ‘¬øÓ¬¬ı˛ Î¬◊»¬ÛøM√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬

fl¡À¬ı˛º ’±À˘±¬ı˛ õ∂fl‘¡øÓ¬ ’Ô«±» ˘±˘, Úœ˘ › ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ø√À˚˛ ·±ÀÂ√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙

õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º ˘±˘ ¬ı˛øù¨ ¸±Ò±¬ı˛ÌÓ¬ Î¬◊øæ√√fl¡˘±¬ı˛ (Plant tissue) ¬ı‘øXÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛ ¤¬ı— Œ¸˝◊√√

fl¡±¬ı˛ÀÌ Œfl¡±¯∏·≈ø˘ õ∂¸±ø¬ı˛Ó¬ ˝√√˚˛º Úœ˘¬ı˛øù¨ Œfl¡±À¯∏¬ı˛ ¬ı‘øX › õ∂¸±¬ı˛Àfl¡ ¬ı…±˝√√Ó¬ fl¡À¬ı˛º ’±¬ı±¬ı˛ ’øÓ¬À¬ı·≈øÚ
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¬ı˛øù¨ Î¬◊øæ√√Àfl¡±À¯∏¬ı˛ ¬ı‘øX › ·±ÀÂ√¬ı˛ ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛ fl¡±ÀÊ√ ¬ı…±‚±Ó¬ ‚È¬±˚˛º ’±À˘±¬ı˛ àÔ±ø˚˛Q (Photoperiod)

õ∂Ò±ÚÓ¬ ’é¬±—À˙¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º øÚ¬ı˛é¬œ˚˛ ’=À˘ ˙œÓ¬ › ¢∂œÀÉ ’±À˘±¬ı˛ àÔ±ø˚˛Q 12 ‚KI◊±, øfl¡z≈¬

≈√˝◊√√ Œ˜¬ı˛≈ÀÓ¬ ¢∂œÉfl¡±À˘ ’±À˘±¬ı˛ àÔ±ø˚˛Qfl¡±˘ 12 ‚KI◊±¬ı˛ Œ¬ıø˙ ˝√√˚˛ ¤¬ı— ˙œÓ¬fl¡±À˘ 12 ‚KI◊±¬ı˛ fl¡˜ ˝√√˚˛º

Ù≈¬À˘¬ı˛ õ∂¶£≈¬È¬Úfl¡±˘ › Î¬◊øæ√À√¬ı˛ ¬ıKI◊Ú ’±À˘±¬ı˛ àÔ±ø˚˛ÀQ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º

¸”˚«±À˘±fl¡ ·±Â√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ ñ

(i) Œflv¡±À¬ı˛±øÙ¬À˘¬ı˛ Î¬◊¬Û¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜,

(ii) Ó¬±¬Û˜±S± ¬ı‘øX¬ı˛ ¡Z±¬ı˛± ¬ı±©ÛÀ˜±‰¬Ú ¬ı‘øX¬ı˛ ˜±Ò…À˜,

(iii) Î¬◊øæ√À√¬ı˛ ¬ıKI◊ÚÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛±¬ı˛ ˜±Ò…À˜,

(iv) ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ∆Ó¬ø¬ı˛¬ı˛ ˜±Ò…À˜,

(v) ·±ÀÂ√¬ı˛ ’e·Ê√ ’±fl‘¡øÓ¬Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛±¬ı˛ ˜±Ò…À˜,

(vi) ·±ÀÂ√¬ı˛ ¸±˜ø¢∂fl¡ ˙±¬ı˛œ¬ı˛ ¬ı‘øM√√˚˛ ø¬ıfl¡±À˙¬ı˛ ˜±Ò…À˜º

õ∂Ó¬…é¬ ¬ı± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ¸”˚«±À˘±fl¡ Î¬◊øæ√√Ê√œ¬ıÚÀfl¡ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ˚Ô± ñ

(a) Œflv¡±À¬ı˛±øÙ¬˘ Î¬◊»¬Û±√Ú ñ øfl¡Â≈√ ·±Â√ Œ˚˜Ú ¸¬ı˛˘¬ı·«œ˚˛ ‰¬±¬ı˛±·±Â√, ŒÂ√±ÀÈ¬± Ù¬±Ú«, øfl¡Â≈√ ˜¸ › ’…±˘ø·

Œ˚·≈ø˘ ’±À˘±¬ı˛ ¸¬ı˛¬ı¬ı˛±˝√√ Â√±Î¬ˇ±› ¸¬ı≈Ê√ ¬ı˛—À˚˛¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛, Œ¸·≈ø˘ Â√±Î¬ˇ± ¬Û‘øÔ¬ıœ¬ı˛ ’øÒfl¡±—˙ ·±ÀÂ√¬ı˛

Œflv¡±À¬ı˛±øÙ¬˘ Î¬◊»¬Û±√ÀÚ ¸”˚«±À˘±Àfl¡¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º Ù¬À˘ ’øÒfl¡±—˙ õ∂±Ìœ, ˚±¬ı˛± ‡±À√…¬ı˛ Ê√Ú… ¸¬ı≈Ê√

Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, Œ¸·≈ø˘ ¸”˚«±À˘±Àfl¡¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º

(b) ¸”˚«±À˘±fl¡ › ¸±À˘±fl¡¸—Àù≠¯∏ ñ ¤˝◊√√ õ∂ø√flË¡˚˛±¬ı˛ ¡Z±¬ı˛± ¸¬ı≈Ê√ Î¬◊øæ√√, Ê√˘ › ¬ı±˚˛≈˜G¬À˘¬ı˛ fl¡±¬ı«Ú

¸fl¡±˘ ≈√¬Û≈¬ı˛ ¬ı˛±øS

¸”˚
«±À˘

±Àfl
¡¬ı

˛ 
Ó¬

œ¬ı
ËÓ¬

±

ø‰¬S – 4
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Î¬±˝◊√√ ’'√±˝◊√√Î¬ ·…±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Ó¬±À√¬ı˛ ‡±√… [˙fl«¡¬ı˛±] Î¬◊»¬Ûiß fl¡À¬ı˛º Î¬◊øæ√√ ¤˝◊√√ fl¡±Ê√ fl¡À¬ı˛ ¸”˚«±À˘±Àfl¡¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Œflv¡±À¬ı˛±øÙ¬˘±¸ Œfl¡±À¯∏¬ı˛ ˜±Ò…À˜º ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ Î¬◊øæ√√À√À˝√√ õ∂±5 ¸”À˚«¬ı˛ radient energy

Œflv¡±À¬ı˛±øÙ¬À˘¬ı˛ ˜±Ò…À˜ chemical energy- ŒÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º ¸¬ı¸˜˚˛ ¬ÛøÓ¬Ó¬ ¸”˚«±À˘±Àfl¡¬ı˛ Œ‰¬À˚˛ ˜±ÀÁ¡

˜±ÀÁ¡ ¬ÛøÓ¬Ó¬ ¸”˚«±À˘±Àfl¡¬ı˛ Œé¬ÀS ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı± ˜±S± Œ¬ıø˙ ˝√√˚˛º ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛

¸˜œfl¡¬ı˛ÌøÈ¬ ˝√√˘ ñ

6C02 + 12H20 C6H1206 + 602 + 6H20

¸”˚«±À˘±fl¡

Œflv¡±À¬ı˛±øÙ¬˘
fl¡±¬ı«Ú˚≈q¡ ˙fl«¡¬ı˛±

¤¬ˆ¬±À¬ı Î¬◊»¬Ûiß ˙fl«¡¬ı˛±Ê√±Ó¬œ˚˛ ^¬ı… Œ¸Ã¬ı˛˙øq¡ › Ê√œ¬ıÀ√À˝√√¬ı˛ ˜ÀÒ… ¤fl¡˜±S ¸—À˚±·fl¡±¬ı˛œ ¬ı˛”À¬Û

¬Ûø¬ı˛ø‰¬Ó¬º ¸”˚«±À˘±Àfl¡¬ı˛ Ó¬œ¬ıËÓ¬±, ¸±À˘±fl¡¸—Àù≠¯∏ ø¬ıø√flË¡˚˛±¬ı˛ ˜±S±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ º ¤˝◊√√ ø¬ıø√flË¡˚˛± Î¬◊8˘

¸”˚«±À˘±Àfl¡¬ı˛ Ó¬œ¬ıËÓ¬±, fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ Œfl¡fœˆ¬¬ıÚ ¤¬ı— Ê√À˘¬ı˛ Œ˚±·±Úº ’±¬ı˛ ’z¬õ∂«ˆ¬±¬ıfl¡·≈ø˘

˝√√˘ Pigment ¤¬ı˛ ¸=˚˛, ¸±À˘±fl¡¸—Àù≠¯∏ ¬õ∂ø√flË¡˚˛±, ·±ÀÂ√¬ı˛ ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛ õ∂ø√flË¡˚˛± [Œ˚˜Ú ù´¸Ú ›

¬Û‰¬Ú] õ∂ˆ‘¬øÓ¬º

(c) Î¬◊M√√5fl¡¬ı˛Ì ¬õ∂ø√flË¡˚˛± ñ Î¬◊øæ√√À√À˝√√¬ı˛ Œ˚¸¬ı ’—˙ ¸”˚«±À˘±Àfl¡¬ı˛ ¬ÛÀÔ Î¬◊Àij±ø‰¬Ó¬ ˝√√˚˛, Ó¬±¬Û˜±S±

¬ı‘øX¬ı˛ Ù¬À˘ Œ¸·≈ø˘ Î¬◊M√√5 › Î¬◊ÀM√√øÊ√Ó¬ ˝√√˚˛ ¤¬ı— Ó¬± õ∂À¶§√ÀÚ¬ı˛ ˜±S±Àfl¡ ¬ı±Î¬ˇ±˚˛º ·±ÀÂ√¬ı˛ ¬Û±Ó¬±, Ù≈¬˘

õ∂ˆ‘¬øÓ¬¬ı˛ ø¬ıfl¡±˙Àfl¡ ¤¬ı— ¬ıÌ«˜˚˛Ó¬±Àfl¡ ¸”˚«±À˘±fl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¸”˚«±À˘±fl¡ ¤˜Úøfl¡ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±¬ı˛

’±fl‘¡øÓ¬› ¬Û±˘ÀÈ¬ Œ√˚˛º

(d) õ∂À¶§√Ú˚¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ı ñ Ó¬±¬Û˜±S± ¬ı‘øX¬ı˛ ˜±Ò…À˜ ¸”˚«±À˘±fl¡

¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¬ı±©ÛÀ˜±‰¬ÀÚ¬ı˛ ˜±S± ¤fl¡˝◊√√ ¸±ÀÔ Ê√À˘¬ı˛ Œ˙±¯∏ÌÀfl¡

øÚ˚˛LaÌ fl¡À¬ı˛º Ù¬À˘ ¸”˚«±À˘±Àfl¡¬ı˛ ’Ó¬…øÒfl¡ Ó¬œ¬ıËÓ¬± ˙≈©® ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸¬ı˛ (dry habitat) ¸±ÀÔ ¤¬ı—

’øÒfl¡ õ∂À¶§√Ú ˜±S± ¸±ÀÔ ¸•Ûøfl«¡Ó¬º

(e) ¬ÛS¬ı˛&ÒË ¸•Ûøfl«¡Ó¬ ‰¬˘Ú ñ ¬ÛS¬ı˛À&ÒË¬ı˛ Î¬◊ij≈q¡ ˝√√›˚˛± ’Ô¬ı± ¬ı&Ò ˝√√›˚˛± ¸”˚«±À˘±Àfl¡¬ı˛ ¡Z±¬ı˛±

øÚ˚˛øLaÓ¬ ˝√√˚˛º Ù¬À˘ ¤øÈ¬ õ∂À¶§√Ú › ø¬ıÀ˙±¯∏ÀÌ¬ı˛ (absorption) ¸±ÀÔ ¸•Ûøfl«¡Ó¬º

(f) Î¬◊øæ√√¸˜”À˝√√¬ı˛ ¬ıKI◊Ú ñ ¬Û‘øÔ¬ıœ¬ı˛ ’Ú…±Ú… ’—À˙¬ı˛ Œ‰¬À˚˛ Œ˜¬ı˛≈ ’=˘≈√øÈ¬ÀÓ¬ ¸”˚«±À˘±fl¡¬ı˛ ˜±S±

øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛º Ù¬À˘ ˆ”¬¬Û‘Àá¬¬ı˛ ¡Z±¬ı˛± Œ˜±È¬ ø¬ıøfl¡ø¬ı˛Ó¬ Ó¬±¬Û ’é¬±—˙ ’Ú≈¸±À¬ı˛ [øÚ¬ı˛é¬À¬ı˛‡± ŒÔÀfl¡ ≈√¬ı˛Q

’Ú≈˚±˚˛œ] ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛º Œ˜¬ı˛≈ › ’Ú…±Ú… àÔ±Ú·≈ø˘ÀÓ¬ Î¬◊øæ√À√¬ı˛ ¬ıKI◊Ú·Ó¬ ¬Û±Ô«Àfl¡…¬ı˛ ’Ú…Ó¬˜ fl¡±¬ı˛Ì

˝√√˘ ¤˝◊√√ ¸”˚«±À˘±Àfl¡¬ı˛ Ó¬±¬ı˛Ó¬˜…º

(g) Photoperiodism ¬ı± ’±À˘±fl¡-àÔ±ø˚˛Q ñ õ∂øÓ¬ø√Ú Î¬◊øæ√√À√À˝√√ ¸”˚«±À˘±fl¡ ¬ÛøÓ¬Ó¬ ˝√√¬ı±¬ı˛

¸˜À˚˛¬ı˛ ∆√‚«… (photoperiod) Î¬◊øæ√À√¬ı˛ ∆√ø˝√√fl¡ ø¬ıfl¡±˙ › ¬Û≈©Û±˚˛ÚÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¸”˚«±À˘±Àfl¡¬ı˛
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àÔ±ø˚˛ÀQ¬ı˛ øˆ¬øM√√ÀÓ¬ Î¬◊øæ√√Àfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛ ñ (i) é≈¬^ ø√¬ı¸ Î¬◊øæ√√ ñ ˚‡Ú

Photoperiod ‰¬¬ı˛˜ ¸¬ı«±øÒfl¡ ˜±S±¬ı˛ Œ‰¬À˚˛ fl¡˜ (12-14 ‚KI◊±] ˝√√˚˛, Ó¬‡Ú ¸±Ò±¬ı˛ÌÓ¬ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√

Ê√ij ŒÚ˚˛º [Î¬◊√±˝√√¬ı˛Ìñ¸±˘øˆ¬˚˛± Œ¶Û˘ÚÀÎ¬Ú¸, √±Ó≈¬¬ı˛± à√∏C±À˜±øÚ˚˛±˜ ˝◊√√Ó¬…±ø√]

(ii) √œ‚«-ø√¬ı¸ Î¬◊øæ√√ñ ¤Àé¬ÀS photoperiod øÚø«√©Ü ‰¬¬ı˛˜ ¸¬ı«øÚ•ß ˜±S±¬ı˛ Œ‰¬À˚˛ Œ¬ıø˙ ˝√√˚˛º

Î¬◊√±˝√√¬ı˛Ìñ ¬¬ıË±ø¸fl¡± ¬ı˛±¬Û±º ¸¬ı·±ÀÂ√¬ı˛ ˜ÀÒ… ’øÒfl¡±—˙˝◊√√ ˝√√˘ é≈¬^ ø√¬ı¸ Î¬◊øæ√√ (shortday plant) Œ˚·≈ø˘

¬Û≈©Û±˚˛ÀÚ¬ı˛ Ê√Ú… ¤fl¡øÈ¬ √œ‚« › ’ø¬ıø26√iß ’&Òfl¡±¬ı˛±26√ißÓ¬± õ∂À˚˛±Ê√Ú ˝√√˚˛º øfl¡Â≈√ ·±Â√ ’±¬ı±¬ı˛ Î¬◊¬Ûø¬ı˛Î¬◊q¡

Œfl¡±ÀÚ± ’¬ıàÔ±¬ı˛ ¡Z±¬ı˛±˝◊√√ õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛ Ú±º ¤À√¬ı˛ ø√¬ı¸-øÚ¬ı˛À¬Ûé¬ Î¬◊øæ√√ (day neutra Plant) ¬ıÀ˘º

Ù¬À˘ ¸”˚«±À˘±fl¡ photoperiod ¤¬ı˛ ˜±Ò…À˜ Î¬◊øæ√À√¬ı˛ àÔ±Úœ˚˛ ¬ıKI◊Ú, fl¡±ÀG¬¬ı˛ ¬ıøÒ«Ó¬fl¡¬ı˛Ì, ¬Û≈©Û±˚˛Ú∏ Ù¬À˘¬ı˛

ø¬ıfl¡±˙ ¤¬ı— ’Ú…±Ú… õ∂ø√flË¡˚˛±Àfl¡ ø¬ıøˆ¬ißˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

(h) ¬ı—˙·øÓ¬ (succesion) – ¸”˚«±À˘±fl¡ Î¬◊øæ√À√¬ı˛ ¬ı—˙·øÓ¬ ¬ı± Î¬◊M√√¬ı˛±øÒfl¡±¬ı˛Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

(i) Sun-loving Plant › Shade-loving plant – ’±À˘±¬ı˛ ’±À¬Ûøé¬fl¡ õ∂À˚˛±Ê√ÀÚ¬ı˛ øˆ¬øM√√ÀÓ¬

Î¬◊øæ√√Àfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º [ø‰¬S 5) ˚Ô±ñ (i) Sun loving plant ¬ı± Œ˝√√ø˘›Ù¬±˝◊√√È¬

ñ ¬Û”Ì« ¸”˚«±À˘±Àfl¡ ¤˝◊√√ ·±Â√·≈ø˘ ˆ¬±À˘±ˆ¬±À¬ı Ê√ij±˚˛º ¤˝◊√√ ·±Â√·≈ø˘ ŒÂ√±ÀÈ¬±, ‚Ú › Ò±¬ı˛±À˘± ¬Û±Ó¬±˚≈q¡

¤¬ı— ¬Û±Ó¬±·≈ø˘ õ∂±˚˛˝◊√√ √z¬±fl¡±¬ı˛, ¬ˆ¬“√±Ê√˚≈q¡ ˝√√˚˛º

(ii) Shade-loving plant ¬ı± ø¶®›Ù¬±˝◊√√È¬ñ¤˝◊√√ ·±Â√·≈ø˘ ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ ’±À˘±fl¡ Ó¬œ¬ıËÓ¬±˚˛

Ê√ij±˚˛º ø¶®›Ù¬±˝◊√√È¬·≈ø˘ ¬ıÀÎ¬ˇ± › ‰¬›Î¬ˇ± ¬Û±Ó¬±ø¬ıø˙©Ü ˝√√˚˛ ¤¬ı— Œ¸·≈ø˘ ¬Û±Ó¬˘±, ‰¬…±¬ÛÈ¬± õ∂±˚˛ Œ˘±˜ø¬ı˝√√œÚ

› ˜¸‘Ì ˝√√˚˛º ¤¬ı˛ fl¡±G¬·≈ø˘ ˘•§± ˝√√˚˛ ¤¬ı— ¬ÛS¬ı˛&ÒË·≈ø˘ Œ¬ıø˙ ’Ú≈ˆ¬øÓ¬õ∂¬ıÌ ¬ıÀ˘ fl¡˜ ¬Ûø¬ı˛˜±Ì ’±À˘±fl¡
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¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊¬Û˚≈q¡ ˝√√˚˛º øfl¡Â≈√ Œ˝√√ø˘›Ù¬±˝◊√√È¬ ’±ÀÂ√ ˚±¬ı˛± ¸”˚«±À˘±Àfl¡ ¸¬ıÀ‰¬À˚˛ ˆ¬±À˘±ˆ¬±À¬ı Î¬◊»¬Ûiß ˝√√˚˛, øfl¡z≈¬

Â√±˚˛±˜˚˛ ’=À˘ › Œ˜±È¬±˜≈øÈ¬ Êij±˚˛º ¤À√¬ı˛ Ù¬…±fl¡±˘ÀÈ¬øÈ¬ˆ¬ ø¶®›Ù¬±˝◊√√È¬ ¬ıÀ˘º ’±¬ı±¬ı˛ øfl¡Â≈√ Î¬◊øæ√√ fl¡˜

¸”˚«±À˘±fl¡ Ó¬œ¬ıËÓ¬±˚˛ ¸¬ıÀ‰¬À˚˛ ˆ¬±À˘±ˆ¬±À¬ı Œ¬ı“√À‰¬ Ô±Àfl¡, øfl¡z≈¬ Œ˜±È¬±˜≈øÈ¬ ¬ˆ¬±À˘± Êij±˚˛ ¬Û”Ì« ¸”˚«±À˘±Àfl¡º

¤À√¬ı˛ Ù¬…±fl¡±˘ÀÈ¬øÈ¬ˆ¬ Œ˝√√ø˘›Ù¬±˝◊√√È¬ ¬ıÀ˘º

9.4.5 ¬ı±˚˛≈õ∂¬ı±˝√√

¬ı±˚˛≈ Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙Àfl¡ õ∂Ò±ÚÓ¬ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı øÚ˚˛LaÌ fl¡À¬ı˛º ’ÀÚfl¡ ¸˜˚˛ Ó¬œ¬ıË Î¬◊c ¬ı±˚˛≈õ∂¬ı±À˝√√

¬ı±©Ûœˆ¬¬ıÚ › ¬ı±©ÛÀ˜±‰¬Ú ¬ı‘øX ¬Û±˚˛º ¬ı±˚˛≈ Î¬◊øæ√√À√À˝√√¬ı˛ ¬Û¬ı˛±·À¬ı˛Ì≈ ¬ı˝√√Ú fl¡À¬ı˛ ¤¬ı— ’Ú…S ¬Û¬ı˛±·ø˜˘ÀÚ

¸±˝√√±˚… fl¡À¬ı˛º ˜±Á¡±ø¬ı˛ ·øÓ¬¸•Ûiß ¬ı±˚˛≈ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ ·±ÀÂ√¬ı˛ C02 ¢∂˝√√ÌÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

¬ı±˚˛≈ ’ÀÚfl¡ Œé¬ÀS˝◊√√ Î¬◊øæ√√À√À˝√√ ¬õ∂øÓ¬fl”¡˘ õ∂ˆ¬±À¬ı¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º Œ˚˜Ú, ˙œÓ¬õ∂Ò±Ú Œ√À˙ ˙œÓ¬˘

¬ı±˚˛≈ ·±ÀÂ√¬ı˛ Œ√À˝√√ Chilling injury ¤¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ’±¬ı±¬ı˛ Ó¬œ¬ıË ·øÓ¬¸•Ûiß ¬ı±˚˛≈ [‚”Ì«¬ı±Ó¬] ·±ÀÂ√¬ı˛

fl¡±G¬, ¬Û±Ó¬±, Ù≈¬˘ › Ù¬˘Àfl¡ Œˆ¬À„√√ Œ√˚˛ ¤¬ı— ¬ı…±¬Ûfl¡ é¬øÓ¬¸±ÒÚ fl¡À¬ı˛º Œ˚˜Ú, ¬Ûø(˜ ’±øÙË¬fl¡± ›

¬Û”¬ı« ¬ıË±øÊ√À˘ Œfl¡±Àfl¡± ’±Ò±¬ı˛ ¬ı± Œ‡±¸±·≈ø˘Àfl¡ ”√À¬ı˛ Î¬◊øÎ¬ˇÀ˚˛ øÚÀ˚˛ ˚±˚˛º Ó¬œ¬ıË ¬ı±˚˛≈ ˜‘øM√√fl¡±é¬À˚˛¬ı˛ ˜±Ò…À˜›

Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ¬ı±˚˛≈¬ı±ø˝√√Ó¬ ¬ı±˘≈fl¡Ì± ¬ı± ø˙˘±‡G¬ ’ÀÚfl¡ ·±Â√Àfl¡ ‚¯∏«ÀÌ¬ı˛ ˜±Ò…À˜ é¬øÓ¬¢∂d¬

fl¡À¬ı˛ ¤¬ı— ·±ÀÂ√¬ı˛ ø¬ıfl¡±˙Àfl¡ ¤¬ı— Ù≈¬˘-Ù¬˘ Î¬◊»¬Û±√ÚÀfl¡ ¬ı±Ò± Œ√˚˛º ˜¬ı˛≈ ’=À˘ ’ÀÚfl¡ ¸˜˚˛ ¬ı±˚˛≈¬ı±ø˝√√Ó¬

¬ı±˘≈fl¡Ì± Î¬◊øæ√√Àfl¡ ’±¬ı‘Ó¬ fl¡À¬ı˛º ¤ˆ¬±À¬ı Œfl¡¬ı˘˜±S ·±ÀÂ√¬ı˛ ¬ı‘øX ¬ı±Ò± ¬Û±˚˛ Ú±, ·±ÀÂ√¬ı˛ ˜‘Ó≈¬…› Q¬ı˛±øi§Ó¬

˝√√˚˛º ’±¬ı±¬ı˛ ¸˜≈^¬ı±˚˛≈ ¬ı± ˝√√±˘fl¡± ¬ı±˚˛≈ Ú±¬ı˛Àfl¡˘ › fl¡øÙ¬ ·±ÀÂ√¬ı˛ ø¬ıfl¡±À˙¬ı˛ ¬ÛÀé¬ Œ¬ı˙ ’Ú≈fl”¡˘º

¬ı±˚˛≈¬ı˛ ·øÓ¬À¬ı· ·±ÀÂ√¬ı˛ ¬ı±ø˝√√…fl¡ ·Í¬Ú › ø¬ıfl¡±˙Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ·±ÀÂ√¬ı˛ ’Ú…±Ú… øÚ˚˛Lafl¡·≈ø˘Àfl¡›

¬ı±˚˛≈ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Œfl¡±ÀÚ± ’=À˘¬ı˛ ’±^«Ó¬± › Ó¬±¬Û˜±S± ¬ı±˚˛≈¬ı˛ ·øÓ¬À¬ı· › ¸˜˚˛fl¡±À˘¬ı˛ ¡Z±¬ı˛± øÚ˚˛øLaÓ¬

˝√√˚˛º Î¬◊øæ√√À√À˝√√ › Î¬◊øæ√À√¬ı˛ Ê√œ¬ıÀÚ ¬ı±˚˛≈¬ı˛ õ∂Ó¬…é¬ ˚±øLafl¡ ¤¬ı— ¬ÛÀ¬ı˛±é¬ õ∂ˆ¬±¬ı ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛º ¤·≈ø˘ ÚœÀ‰¬

Î¬◊À~‡ fl¡¬ı˛± ˝√√˘º ˚Ô±ñ

(i) õ∂Ó¬…é¬ ¬ı± ˚±øLafl¡ õ∂ˆ¬±¬ıñ(a) ¬ı±˚˛≈¬ı˛ õ∂¬ı˘ ·øÓ¬À¬ıÀ· Î¬◊øæ√√ ø˙fl¡Î¬ˇ¸˝√√ Î¬◊»¬Û±øÈ¬Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛

¤¬ı— ˙±‡±-õ∂˙±‡±, Ù¬˘-Ù≈¬˘ Œˆ¬À„√√ Œ˚ÀÓ¬ ¬Û±À¬ı˛ (b) ¬õ∂¬ı˘ ¬ı±˚˛≈¬ı˛ õ∂¬ı±˝√√ ¤fl¡ ø√fl¡ ŒÔÀfl¡ (one sided)

˝√√À˘, ·±ÀÂ√¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ¬ı‘øX › ø¬ıfl¡±˙ ø¬ıø‚ÆÓ¬ ˝√√˚˛º Ù¬À˘ ’ÀÚfl¡ ¸˜˚˛ ·±Â√ ¤fl¡ø√Àfl¡ Œ˝√√À˘ ¬ı± Œ¬ı“√Àfl¡

˚±˚˛ ¤¬ı— Î¬±˘¬Û±˘±·≈ø˘ ’øÚ˚˛ø˜Ó¬ˆ¬±À¬ı øıøˆ¬ißø√Àfl¡ õ∂¸±ø¬ı˛Ó¬ ˝√√˚˛º (c) ¬ı±˚˛≈¬ı˛ ·øÓ¬À¬ı· õ∂¬ı˘ ˝√√À˘ fl‘¡ø¯∏Ê√

Î¬◊øæ√√ › ’Ú…±Ú… Î¬◊øæ√√ ’±Úø˜Ó¬ (lodging) ˝√√À˚˛ Ê√ø˜ÀÓ¬ ¬ÛÀÎ¬ˇ ˚±˚˛º

(ii) ¬ÛÀ¬ı˛±é¬ ¬ı± ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛ õ∂ˆ¬±¬ıñ (a) ¬ı±˚˛≈¬ı˛ ·øÓ¬À¬ıÀ·¬ı˛ Ù¬À˘ Œfl¡±ÀÚ± ’=À˘¬ı˛ ¬ı±©Û ^≈Ó¬

Ó¬±øÎ¬ˇÓ¬ ˝√√˚˛º Ù¬À˘ ›˝◊√√¸¬ı ’=À˘¬ı˛ ¬ı±˚˛≈ ˙≈©® ˝√√À˚˛ ›ÀÍ¬ ¤¬ı— ·±ÀÂ√¬ı˛ õ∂À¶§√ÀÚ¬ı˛ ˜±S± ¬ı±ÀÎ¬ˇº (b) ¬ı±˚˛≈¬ı˛
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Ó¬œ¬ıË ·øÓ¬À¬ıÀ·¬ı˛ Ù¬À˘ Î¬◊øæ√√À√À˝√√¬ı˛ ’—˙·≈ø˘ Œ¬ı“√Àfl¡ ˚±˚˛ ¬ı± fl≈¡øé¬Ó¬ ˝√√˚˛º (c) ¬ı±˚˛≈¬ı˛ ·øÓ¬À¬ı· ·±ÀÂ√¬ı˛

Œ√˝√√Àfl¡±À¯∏¬ı˛ ¬ı˛¸¶£¬œøÓ¬Ê√øÚÓ¬ ‰¬±¬Û fl¡˜±¬ı˛ ’Ú…Ó¬˜ õ∂Ò±Ú fl¡±¬ı˛Ì ¤¬ı— ¤¬ı˛ Ù¬À˘ ’ÀÚfl¡ ¸˜˚˛ Œfl¡±À¯∏¬ı˛

¬ı‘øX ¬ı…±˝√√Ó¬ ˝√√˚˛ ¤¬ı— ·±ÀÂ√¬ı˛ ’±fl‘¡øÓ¬ ‡¬ı« ˝√√À˚˛ ¬ÛÀÎ¬ˇº

9.4.6 ’±·≈Ú (Fire)

¬ı<¬Û±Ó¬ › ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ ˜±Ò…À˜ ‡≈¬ı fl¡˜ ’=˘ Ê≈ÀÎ¬ˇ ’±·≈Ú ∆Ó¬ø¬ı˛ ˝√√À˘› ¬ıÚ±=À˘ ’øÒfl¡±—˙

’±·≈ÀÚ¬ı˛ Î¬◊»¸ ˝√√˘ Ê√œ¬ıº ¤À√¬ı˛ ˜ÀÒ… ˜±Ú≈À¯∏¬ı˛ ˆ”¬ø˜fl¡± ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙º ’±¬ı±¬ı˛ ¬ıÚ±=À˘ Î¬◊øæ√√À√˝√√·≈ø˘¬ı˛

˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸—‚À¯∏«¬ı˛ Ù¬À˘ ’±·≈ÀÚ¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛º

Î¬◊øæ√À√¬ı˛ õ∂ˆ¬±¬ıfl¡¬ı˛”À¬Û ’±·≈ÚÀfl¡ øÓ¬ÚøÈ¬ ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ(i) ˆ”¬ø˜¬ı±À·¬ı˛ ’±·≈Ú

(Ground fire) ñ Œ˚¸¬ı àÔ±ÀÚ ∆Ê√¬ı ¬Û√±Ô«·≈ø˘ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ øÏ¬ø¬ı¬ı˛ ˜ÀÓ¬± Ê√À˜ Ô±Àfl¡, Œ¸¸¬ı

àÔ±ÀÚ ›˝◊√√ ¬Û√±Ô«·≈ø˘ ’±·≈Ú Œ˘À· √œ‚«fl¡±˘ ÒÀ¬ı˛ ;˘ÀÓ¬ Ô±Àfl¡º ¤˝◊√√ ’±·≈Ú ø˙‡±˝√√œÚ ˝√√˚˛ ¤¬ı— ;˘z¬

¬¬ıd≈¬·≈ø˘¬ı˛ ˜ÀÒ… Ô±fl¡± ø¬ıøˆ¬iß ·±Â√·≈ø˘Àfl¡ [fl¡øÍ¬Ú ¬ı‘é¬Ê√±Ó¬œ˚˛ ·±Â√ Â√±Î¬ˇ±] Œ˜À¬ı˛ ŒÙ¬À˘º

(ii) ¬Û‘á¬À√À˙¬ı˛ ’±·≈Ú (Surface fire) ñ¤˝◊√√ ’±·≈Ú ˆ”¬¬Û‘Àá¬¬ı˛ Î¬◊¬Û¬ı˛ Ó¬±Î¬ˇ±Ó¬±øÎ¬ˇ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇ

¤¬ı— ¤À√¬ı˛ ø˙‡±·≈ø˘ Ê√œø¬ıÓ¬ Ó‘¬ÌÊ√±Ó¬œ˚˛ Î¬◊øæ√√ › ŒÁ¡±¬ÛÁ¡±Î¬ˇÀfl¡ ¬Û≈øÎ¬ˇÀ˚˛ Œ√˚˛º (iii) ˜d¬fl¡À√À˙¬ı˛

¬ı± ‰¬“√±À√±˚˛±¬ı˛ Î¬◊¬Û¬ı˛fl¡±¬ı˛ ’±·≈Ú (Crown fire) ñ¬ıÀÚ¬ı˛ ·±Â√·≈ø˘¬ı˛ ‰¬“√±À√±˚˛±¬ı˛ Î¬◊2‰¬Ó¬˜ ’—˙øÈ¬ ¤˝◊√√

Ò√ı—¸fl¡±¬ı˛œ ’±·≈ÀÚ ¬Û≈ÀÎ¬ˇ ˚±˚˛ ¤¬ı— Î¬◊øæ√√ ¬ı…±¬Ûfl¡ˆ¬±À¬ı Ò√ı—¸ ˝√√˚˛º ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ’±·≈ÀÚ¬ı˛ Ó¬±¬Û˜±S±

Œ¬ıÀÎ¬ˇ ˝√√˚˛ õ∂±˚˛ 1300 Ù¬± .º ’±·≈ÀÚ¬ı˛ õ∂ˆ¬±¬ıñ˜‘Ó≈¬… Â√±Î¬ˇ± › ·±ÀÂ√¬ı˛ Œ√À˝√√ ’±·≈ÀÚ¬ı˛ ’Ú…±Ú… õ∂ˆ¬±¬ı

Œ√‡± ˚±˚˛ñ(a) ’±·≈Ú fl¡±ÀG¬¬ı˛ ˜ÀÒ… Œ˚ é¬ÀÓ¬¬ı˛ ¸‘ø©Ü fl¡À¬ı˛, Œ¸‡±ÀÚ fl¡œÈ¬¬ÛÓ¬e·, ¬Û¬ı˛Ê√œ¬ıœ Ù¬±—øe·

õ∂ˆ‘¬øÓ¬¬ı˛ ’Ú≈õ∂À¬ı˙ ˝√√˚˛º

(b) ’±À˘±, ¬ı‘ø©Ü, ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ ‰¬√flË¡, ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬±, ·±ÀÂ√¬ı˛ ¬Û±Ó¬±¬ı˛ ¸—‡…±, ˜±øÈ¬ÀÓ¬ ø˝√√Î¬◊˜±À¸¬ı˛

¬Ûø¬ı˛˜±Ì ˜±øÈ¬¬ı˛ Ê√œ¬ı±Ì≈, ˜±øÈ¬¬ı˛ PH õ∂ˆ‘¬øÓ¬ ø¬ı¯∏˚˛·≈ø˘ ’±·≈ÀÚ¬ı˛ ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛ ¤¬ı— ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı

·±ÀÂ√¬ı˛ ¬ı‘øXÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º (c) ’±·≈ÀÚ¬ı˛ ˜±Ò…À˜ ’ÀÚfl¡ õ∂Ê√±øÓ¬¬ı˛ ·±Â√ Ò√ı—¸ ˝√√˚˛º Œ˚¸¬ı ·±Â√

’±·≈Ú ¸˝√√… fl¡À¬ı˛ Œ¬ı“√À‰¬ Ô±Àfl¡ (fire tolerant), Œ¸·≈ø˘ ¸—‡…±˚˛ ^≈Ó¬ ¬ı‘øX ¬Û±˚˛º fl¡±¬ı˛Ì ·±Â√·≈ø˘¬ı˛ ˜ÀÒ…

Œ¬ıÀÎ¬ˇ ›Í¬±¬ı˛ ¬õ∂øÓ¬À˚±ø·Ó¬± fl¡À˜ ˚±˚˛ ¤¬ı— ’Ú…±Ú… ’¬ıàÔ±·≈ø˘¬ı˛› ¬Ûø¬ı˛¬ı¬ıÓ«¬Ú ˝√√˚˛º (d) øfl¡Â≈√ ·±Â√ [Œ˚˜Ú,

Aritida stricta) ¤¬ı˛ Ù¬À˘ Î¬◊Vœø¬ÛÓ¬ ˝√√À˚˛ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ıœÊ√ ∆Ó¬ø¬ı˛ fl¡À¬ı˛º øfl¡Â≈√ ‚±¸ › Œ˘·≈˜Ê√±Ó¬œ˚˛

·±ÀÂ√¬ı˛ Œé¬ÀS ¬ıœÊ√·≈ø˘ ’±·≈ÀÚ¬ı˛ ¸—¶ÛÀ˙« ¤À˘ Ó¬À¬ı˝◊√√ Ó¬±À√¬ı˛ ’efl≈¡À¬ı˛±ƒ√·˜ ˝√√˚˛º ¤˝◊√√ ¬ıœÊ√·≈ø˘¬ı˛ Ó¬±¬Û

¸˝√√…fl¡±¬ı˛œ é¬˜Ó¬± Œ¬ıø˙º (e) ’±·≈ÀÚ ¬Û≈ÀÎ¬ˇ ˚±›˚˛± ¬ıÚ±=À˘¬ı˛ ˜±øÈ¬Àfl¡ øfl¡Â≈√ Ù¬±—øe·› [õ∂Ò±ÚÓ¬ øfl¡Â≈√

Ascomycetes) Ê√ij ŒÚ ˛̊º
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9.5 ˆ”¬õ∂±fl‘¡øÓ¬fl¡ Î¬◊¬Û±√±Ú (Topographical factor)

Œfl¡±ÀÚ± ’=À˘ ˆ”¬õ∂±fl‘¡øÓ¬fl¡ ’¬ıàÔ±Ú ˚Ô± ¸˜≈^¬Û‘á¬ ŒÔÀfl¡ Œ¸˝◊√√ àÔ±ÀÚ¬ı˛ Î¬◊2‰¬Ó¬±, ‡±Î¬ˇ±˝◊√√ ¬ı± Ï¬±˘,

¬Û¬ı«Ó¬À|øÌ¬ı˛ ’¬ıàÔ±Ú ˝◊√√Ó¬…±ø√ Œ¸˝◊√√ àÔ±ÚøÈ¬¬ı˛ Î¬◊øæ√À√¬ı˛ ’¬ıàÔ±Ú, ∆¬ıø˙©Ü… õ∂ˆ‘¬øÓ¬Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º

õ∂fl‘¡Ó¬¬ÛÀé¬ Ê√˘¬ı±˚˛≈¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· Î¬◊¬Û±√±Ú ˆ”¬õ∂fl‘¡øÓ¬¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º ˆ”¬¬Û‘á¬À√˙ ¸¬ı«S ¤fl¡ ¬ı˛fl¡À˜¬ı˛

Ú˚˛ ¬ı± ¸˜Ó¬˘ø¬ıø˙©Ü Ú˚˛, ¬ı¬ı˛— ø¬ıøˆ¬iß ’—À˙ ˆ”¬õ∂±fl‘¡øÓ¬fl¡ ∆¬ıø‰¬S… ’±ÀÂ√ ¤¬ı— ˆ”¬¬Û‘á¬À√˙ ’¸˜Ó¬˘ ˝√√˚˛º

¤˝◊√√ ˆ”¬¬õ∂±fl‘¡øÓ¬fl¡ Î¬◊¬Û±√±Ú·≈ø˘ ø¬ıøˆ¬iß Œˆ¬ÃÀ·±ø˘fl¡ ’=À˘ Ê√˘¬ı±˚˛≈·Ó¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚øÈ¬À˚˛ Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬

fl¡À¬ı˛º ¬ˆ”¬õ∂fl‘¡øÓ¬ ¤˜Úøfl¡ mircroclimate Œfl¡ › õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ ¤¬ı— ˜±øÈ¬¬ı˛ ’¬ıàÔ±Àfl¡ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡À¬ı˛º

Ù¬À˘ ·±ÀÂ√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙ ˆ”¬õ∂±fl‘¡øÓ¬fl¡ õ∂ˆ¬±¬ı ˝√√˘ ¬ÛÀ¬ı˛±é¬ [Ê√˘¬ı±˚˛≈¬ı˛ ˜±Ò…À˜]º ¬Û¬ı«ÀÓ¬¬ı˛ Î¬◊2‰¬Ó¬±,

¬Û¬ı«Ó¬À|øÌ¬ı˛ ’¬ıàÔ±Ú › ø¬ıd¬±¬ı˛, ˆ”¬ø˜Ï¬±˘ õ∂ˆ‘¬øÓ¬ ˆ”¬õ∂±fl‘¡øÓ¬fl¡ ø¬ı¯∏˚˛·≈ø˘ ÚœÀ‰¬ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˘º

(i) ¬Û¬ı«ÀÓ¬¬ı˛ Î¬◊2‰¬Ó¬±ñ Œfl¡±ÀÚ± àÔ±ÀÚ¬ı˛ øÚø«√©Ü Î¬◊2‰¬Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ¬ı±˚˛≈‰¬±À¬Û¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¡À¬ı˛º

Î¬◊2‰¬Ó¬± ¬ı±Î¬ˇ±¬ı˛ ¸±ÀÔ ¬ı±˚˛≈˜G¬˘œ˚˛ ‰¬±¬Û fl¡À˜ ˚±˚˛º Î¬◊2‰¬Ó¬±¬ı˛ ¬ı‘øX ¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬± › ’±^«Ó¬±Àfl¡ õ∂ˆ¬±ø¬ıÓ¬

fl¡À¬ı˛º Î¬◊2‰¬Ó¬± ¬ı±Î¬ˇ±¬ı˛ Ù¬À˘ ¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬± fl¡À˜, ˚± ¸¬ı˛±¸ø¬ı˛ ·±ÀÂ√¬ı˛ õ∂À¶§√ÀÚ¬ı˛ ˜±S±Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º

¸≈Ó¬¬ı˛±— Î¬◊2‰¬Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛ Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±√±ÀÚ¬ı˛ ¬Û±Ô«fl¡… ˝√√˚˛ ¤¬ı— Ó¬± Î¬◊øæ√À√¬ı˛ ·Í¬Ú,

ø¬ıfl¡±˙ › ¬ıKI◊ÚÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

ˆ”¬¬Û‘Àá¬ ’¸˜Ó¬˘Ó¬±¬ı˛ Ù¬À˘ ¬Û±˝√√±Î¬ˇ, ¬Û¬ı«Ó¬, øÈ¬˘±, ˜±˘ˆ”¬ø˜, Î¬◊¬ÛÓ¬…fl¡± õ∂ˆ‘¬øÓ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛º Î¬◊øæ√À√¬ı˛

Î¬◊¬Û¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ ¬Û±Ô«Àfl¡…¬ı˛ õ∂ˆ¬±¬ı ¸¬ıÀ‰¬À˚˛ ˆ¬±À˘± Œ√‡± ˚±˚˛ ¬Û¬ı«ÀÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛º ¸˜≈^¬Û‘á¬ ŒÔÀfl¡ Î¬◊2‰¬Ó¬±

¬ı‘øX¬ı˛ ¸±ÀÔ ¸±ÀÔ ¬ı±˚˛≈¬ı˛ Î¬◊cÓ¬±, ¬ı±˚˛≈‰¬±¬Û, ¬ı±˚˛≈¬ı˛ ·øÓ¬À¬ı·, ’±^«Ó¬±, Œ¸Ã¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ Ó¬œ¬ıËÓ¬± õ∂ˆ‘¬øÓ¬

ø¬ı¯∏˚˛·≈ø˘¬ı˛ ¬Û±Ô«fl¡… ‚È¬ÀÓ¬ Œ√‡± ˚±˚˛º ¤˝◊√√ ¬Û±Ô«fl¡… ø¬ıøˆ¬iß Î¬◊2‰¬Ó¬±˚˛ Î¬◊øæ√À√¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ Ó¬±¬ı˛Ó¬˜… ‚È¬±˚˛º

¬Û”¬ı« › ¬Ûø(˜ ø˝√√˜±˘À˚˛¬ı˛ ø¬ıøˆ¬iß Î¬◊2‰¬Ó¬±˚˛ Î¬◊øæ√√·≈ø˘¬ı˛ ∆¬ıø˙©Ü…·Ó¬ ¬Û±Ô«fl¡… Œ√‡± ˚±˚˛º

(ii) ¬Û¬ı«Ó¬Œ|øÌ¬ı˛ ’¬ıàÔ±Ú › ø¬ıd¬±¬ı˛ñ¬Û¬ı«ÀÓ¬¬ı˛ ’¬ıàÔ±Ú › ø¬ıd¬±¬ı˛ Î¬◊øæ√√ › ’¬ı˛Ì… ¸‘ø©ÜÀÓ¬ ø¬ıÀ˙¯∏

ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º fl¡±¬ı˛Ì ¬ı±˚˛≈¬ı˛ ·øÓ¬¬ÛÔ › ·øÓ¬À¬ı·, ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ˝√√±¬ı˛ › ¸˜˚˛fl¡±˘ õ∂ˆ‘¬øÓ¬ ø¬ı¯∏˚˛·≈ø˘

¬Û¬ı«ÀÓ¬¬ı˛ ’¬ıàÔ±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¡‡±øÚ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¬ı±˚˛≈ ¬¬Û¬ı«ÀÓ¬ ¬ı±Ò± Œ¬ÛÀ˚˛ ø¬ıøˆ¬ißø√Àfl¡ øÂ√È¬Àfl¡ ˚±˚˛

¤¬ı— ¬¬Û¬ı«ÀÓ¬¬ı˛ Œ˚ Œfl¡±ÀÚ± ¤fl¡øÈ ø√Àfl¡ Ê√˘œ˚˛ ¬ı±©Û¬Û”Ì« ¬ı±˚˛≈Àfl¡ ’±È¬Àfl¡ ¬ı˛±À‡º Ù¬À˘ ¬Û¬ı«ÀÓ¬¬ı˛ ¤fl¡øÈ¬

ø√Àfl¡ Ê˘œ˚˛ ¬ı±©Û Œ˜‚¬ı˛”À¬Û ¸ø=Ó¬ ˝√√˚˛ ¤¬ı— ¬ı‘ø©Ü¬ı˛”À¬Û  ¬ÛøÓ¬Ó¬ ˝√√˚˛ [ø‰¬S 6 ]º ¤˝◊√√ fl¡±¬ı˛ÀÌ ¬Û¬ı«ÀÓ¬¬ı˛

¤fl¡øÈ¬ ø¬ıÀ˙¯∏ ø√Àfl¡ ¤¬ı— ø¬ıÀ˙¯∏ ¤fl¡ Î¬◊2‰¬Ó¬±˚˛ ‚Ú ·±Â√¬Û±˘± ¬ı± ’¬ı˛Ì… Œ√‡± ˚±˚˛, ’±¬ı˛ ’Ú… ø√fl¡øÈ¬ÀÓ¬

[¬ı‘ø©Ü26√±˚˛ ’=À˘] ¤¬ı— ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ Î¬◊2‰¬Ó¬±˚˛ ·±Â√¬Û±˘±¬ı˛ ¸—‡…± ‡≈¬ı˝◊√√ fl¡˜ Ô±Àfl¡ ¤¬ı— ˙≈©®Ó¬±¬ı˛

ŒÁ¡“√±fl¡ Œ√‡± ˚±˚˛º ¬ıø˝√√–ø˝√√˜±˘˚˛ ¬ı± ø˙¬ı±ø˘fl¡ ø˝√√˜±˘À˚˛ õ∂Ò±ÚÓ¬ ¤¬ı˛ Ù¬À˘˝◊√√ ˜±ÀÁ¡ ˜±ÀÁ¡ ¬ı‘ø©Ü ˝√√˚˛ ¤¬ı—

Î¬◊2‰¬ ø˝√√˜±˘À˚˛¬ı˛ Ó≈¬˘Ú±˚˛ ¤˝◊√√ ’—À˙ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ ˝√√˚˛ ¤¬ı— ·±Â√¬Û±˘±¬ı˛ ¸—‡…± Œ¬ıø˙ ˝√√˚˛º
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’±¬ı˛ ˜Ò… › ’ˆ¬…z¬¬ı˛àÔ ø˝√√˜±˘À˚˛ ’±^«Ó¬±¬ı˛ ’ˆ¬±¬ı › ˙≈©®Ó¬± Œ√‡± ˚±˚˛ ¤¬ı— ·±Â√¬Û±˘± fl¡˜ ˝√√˚˛º ¬ı±˚˛≈¬ı˛

Ê√˘œ˚˛ ¬ı±©Û‚Úœˆ”¬Ó¬ ˝√√˚˛ ¤¬ı— ˜Ò… ø˝√√˜±˘À˚˛ Œ¬ÛÃ“√Â√±ÀÚ±¬ı˛ ’±À·˝◊√√ ¬ıø˝√√–ø˝√√˜±˘À˚˛ ¸ø=Ó¬ ˝√√˚˛º

¤Â√±Î¬ˇ± ¬Û¬ı«ÀÓ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ àÔ±Úœ˚˛ ¬ı±˚˛≈õ∂¬ı±À˝√√¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¬Û±¬ı«Ó¬… ¬ı±˚˛≈¬ı˛ ¸‘ø©Ü ˝√√˚˛ ˚±¬ı˛ õ∂ˆ¬±¬ı ¬ÛÀÎ¬ˇ

¶§±ˆ¬±ø¬ıfl¡ Î¬◊øæ√À√¬ı˛ Ê√ij, ¬ı‘øX › ¬ıKI◊ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º

(iii) ˆ”¬ø˜Ï¬±˘ñŒfl¡±ÀÚ± àÔ±ÀÚ¬ı˛ ‡±Î¬ˇ±˝◊√√ ¬ı± Ï¬±À˘¬ı˛ Î¬◊¬Û¬ı˛ Œ¸˝◊√√ ’=À˘¬ı˛ Ê√˘¬ı±˚˛≈ › ’±¬ı˝√√±›˚˛±

’ÀÚfl¡‡±øÚ øÚˆ«¬¬ı˛˙œ˘º fl¡±¬ı˛Ì ¸”˚«¬ı˛øù¨ Œ˚ Œfl¡±ÀÌ ˆ”¬ˆ¬±À· ¬ÛøÓ¬Ó¬ ˝√√˚˛ Ó¬± ˆ”¬ø˜Ï¬±À˘¬ı˛ ¡Z±¬ı˛± ’ÀÚfl¡È¬±

øÚ˚˛øLaÓ¬ ˝√√˚˛º Ó¬±Â√±Î¬ˇ± ˜±øÈ¬ÀÓ¬ Ê√˘ ¸=À˚˛¬ı˛ ¬Ûø¬ı˛˜±Ì › Ê√˘Ò±¬ı˛Ì é¬˜Ó¬± Œfl¡±ÀÚ± ’=À˘¬ı˛ ˆ”¬ø˜Ï¬±À˘¬ı˛

¸±ÀÔ ˚≈q¡º

¬ˆ”¬ø˜Ï¬±˘ ¬Û¬ı«Ó¬ ¬ı± Î¬◊2‰¬ˆ”¬ø˜¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü…º ¤fl¡øÈ¬ Î¬◊2‰¬ˆ”¬ø˜¬ı˛ Ï¬±À˘¬ı˛ ˜±S± ø√ÀÚ¬ı˛ Œ¬ı˘±˚˛ ¬ÛøÓ¬Ó¬

Œ¸Ã¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¡ ¤¬ı— ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ«√ Î¬◊2‰¬ˆ”¬ø˜¬ı˛ √øé¬ÌÏ¬±˘

¸”˚«±À˘±Àfl¡¬ı˛ ø√Àfl¡ Œ¬ıø˙ Î¬◊Àij±ø‰¬Ó¬ ¤¬ı— ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊cÓ¬¬ı˛ ˝√√˚˛, ’Ú…ø√Àfl¡ Î¬◊2‰¬ˆ”¬ø˜øÈ¬¬ı˛ Î¬◊M√√¬ı˛ Ï¬±˘øÈ¬

˙œÓ¬˘Ó¬¬ı˛ ˝√√˚˛º [ø‰¬S 7] ¤¬ı˛ fl¡±¬ı˛Ì ˝√√˘, Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ« Î¬◊2‰¬ˆ”¬ø˜¬ı˛ ‡±Î¬ˇ± √øé¬Ì Ï¬±˘·≈ø˘ÀÓ¬ ˜Ò…ø√¬ı¸œ˚˛

¸”À˚«¬ı˛ ¬ı˛øù¨ õ∂±˚˛ ¸˜Àfl¡±ÀÌ ¬ÛøÓ¬Ó¬ ˝√√˚˛ , ’Ú…ø√Àfl¡ Î¬◊M√√¬ı˛ Ï¬±˘·≈ø˘ÀÓ¬ øÓ¬˚«fl¡¬ı˛øù¨ ¬ÛøÓ¬Ó¬ ˝√√˚˛ ¤¬ı— fl¡‡ÀÚ±

fl¡‡ÀÚ± Œfl¡¬ı˘˜±S ¢∂œÉfl¡±À˘¬ı˛ ¸±˜±Ú… ¸˜˚˛ Â√±Î¬ˇ± ¬ÛøÓ¬Ó¬ ˝√√˚˛ Ú± ¬ı˘À˘˝◊√√ ‰¬À˘º Œ¸Ã¬ı˛ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ ¤˝◊√√

¬Û±Ô«fl¡… ¤¬ı— Ó¬±¬Û˜±S±¬ı˛ ˜±Ú ¬Û¬ı«ÀÓ¬¬ı˛ Î¬◊ˆ¬˚˛ ø√Àfl¡ Î¬◊øæ√À√¬ı˛ ¬ıKI◊Ú·Ó¬ › ∆¬ıø˙©Ü…·Ó¬ ¬Û±Ô«fl¡… ¬ı± Ó¬±¬ı˛Ó¬À˜…¬ı˛

¸‘ø©Ü fl¡À¬ı˛º Î¬◊M√√¬ı˛ Ï¬±˘·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ¸”˚«¬ı˛øù¨¬ı˛ ø¬ÛÂ√ÀÚ¬ı˛ ø√Àfl¡ Ô±Àfl¡ ¤¬ı— Œ¸‡±ÀÚ ø¬ı˙≈X ’¬ı˛ÀÌ…¬ı˛
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¸‘ø©Ü ˝√√˚˛ ¤¬ı— ˆ”¬ø˜ˆ¬±À·¬ı˛ Î¬◊¬ÛÀ¬ı˛ hygrophilous Î¬◊øæ√À√¬ı˛ ¸‘ø©Ü ˝√√˚˛º ’±¬ı˛ ¸”˚«¬ı˛øù¨¬ı˛ ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬

Î¬◊2‰¬ˆ”¬ø˜¬ı˛ √øé¬Ì Ï¬±À˘ ëŒÊ√À¬ı˛±Ù¬±˝◊√√È¬í õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√√ Ê√Àijº ¬Û¬ı«ÀÓ¬¬ı˛ ≈√øÈ¬ Ï¬±À˘ àÔ±Úœ˚˛ Ê√˘¬ı±˚˛≈·Ó¬

¬Û±Ô«fl¡… ¤¬ı˛ Ê√Ú… √±˚˛œº

ø‰¬S 8  . Ó¬±¬Û˜±S± › Î¬◊øæ√À√¬ı˛ ›¬Û¬ı˛ ¸”˚«¬ı˛øù¨¬ı˛ ¬ÛÓ¬ÚÀfl¡±ÀÌ¬ı˛ õ∂ˆ¬±¬ı

ˆ”¬ø˜Ï¬±À˘¬ı˛ ¬Û±Ô«fl¡… ÊÀ˘¬ı˛ ·øÓ¬ › ˜‘øM√√fl¡±¬ı˛ ¬∆¬ıø˙©Ü…·≈ø˘Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ’Ó¬…øÒfl¡ Ï¬±À˘ Ê√˘

Ó¬œ¬ıË·øÓ¬ÀÓ¬ ÚœÀ‰¬ ŒÚÀ˜ ˚±˚˛ ¤¬ı— ˜±øÈ¬¬ı˛ Ê√Ú… Ê√˘ øfl¡Â≈√˜±S Ô±Àfl¡ Ú± ¬ı˘À˘˝◊√√ ‰¬À˘º ’±¬ı±¬ı˛ ¬Û¬ı«ÀÓ¬¬ı˛

Œ˚ø√Àfl¡¬ı˛ Ï¬±˘ ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜, Œ¸‡±ÀÚ Ê√À˘¬ı˛ ·øÓ¬ fl¡˜ ˝√√˚˛ ¤¬ı— ˜±øÈ¬¬ı˛ Ê√ÀÚ… øfl¡Â≈√ Ê√˘ ¬ı…¬ı˝‘√√Ó¬

˝√√˚˛º Ù¬À˘ ¤fl¡˝◊√√ ¬ı‘ø©Ü¬Û±Ó¬˚≈q¡ ’=À˘ ¬Û¬ı«ÀÓ¬¬ı˛ ≈√øÈ¬ ø√fl¡ ˆ”¬ø˜Ï¬±À˘¬ı˛ ¬Û±Ô«Àfl¡…¬ı˛ Ù¬À˘ øˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ¶§±ˆ¬±ø¬ıfl¡

Î¬◊øæ√À√¬ı˛ Êij Œ˚˛º ˚ÀÔ©Ü ¬ı‘ø©Ü¬Û±Ó¬ ˝√√À˘› ’øÓ¬ø¬ı˛q¡ Ï¬±˘≈ Ê√ø˜ÀÓ¬ ·±Â√·≈ø˘ Ê√ij¢∂˝√√Ì fl¡¬ı˛ÀÓ  › õ∂øÓ¬øá¬Ó¬

˝√√ÀÓ¬ ¬Û±À¬ı˛ Ú±º

’±¬ı±¬ı˛ ’Ó¬…øÒfl¡ Ï¬±˘≈ Ê√ø˜ÀÓ¬ ^≈≈Ó¬·øÓ¬¸•Ûiß Ê√À˘¬ı˛ ’±‚±ÀÓ¬ ˜±øÈ¬¬ı˛ é¬˚˛ › Ú¢üœˆ¬¬ıÚ Œ¬ıø˙ ˝√√˚˛

¤¬ı— ›˝◊√√¸¬ı ’=˘ ŒÔÀfl¡ ·±Â√·≈ø˘ ’‘√˙… ¬ı± øÚø(˝ê ˝√√˚˛º é¬˚˛õ∂±5 ¬Û±˝√√±Î¬ˇ, ‡±Î¬ˇ± Ï¬±˘ ¤¬ı— ø˙˘±¬ı˛

õ∂fl‘¡øÓ¬ ¤fl¡ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ habitat ¬ı± ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±À¸¬ı˛ Ê√ij Œ√˚˛, Œ˚‡±ÀÚ ø¬ıÀ˙¯∏ fl¡À˚˛fl¡ Œ|øÌ¬ı˛

Î¬◊øæ√√ ’øˆ¬À˚±Ê√Ú fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ø˙˘±¬Û‘á¬ ŒÔÀfl¡ ¬õ∂±fl‘¡øÓ¬fl¡ ˙øq¡·≈ø˘¬ı˛ ¡Z±¬ı˛± é¬øÓ¬õ∂±5 Ú≈øÎ¬ˇ, ¬ı±ø˘

› fl¡±√± Ú√œõ∂¬ı±À˝√√¬ı˛ ˜±Ò…À˜ ÚœÀ‰¬¬ı˛ ø√Àfl¡ ¬ı±ø˝√√Ó¬ ˝√√˚˛ ¤¬ı— Ú√œÀ˜±˝√√Ú±˚˛ ¬Ûø˘¬ı˛ ’±fl¡±À¬ı˛ Ê√˜± ˝√√˚˛ ¤¬ı—

ÚÓ≈¬Ú ¶§±ˆ¬±ø¬ıfl¡ ’±¬ı±¸ (habital, Œ˚˜Úñ˘¬ıÌ±q¡ Ê√˘±ˆ”¬ø˜] ·ÀÎ¬ˇ ŒÓ¬±À˘º ¤˝◊√√ ˘¬ıÌ±q¡ Ê√˘±ˆ”¬ø˜ÀÓ¬

˘¬ıÌ ¸˝√√…fl¡±¬ı˛œ ˜…±ÚÀ¢∂±ˆ¬ Ê√±Ó¬œ˚˛ ·±ÀÂ√¬ı˛ ’¬ı˛Ì… ·ÀÎ¬ˇ ›ÀÍ¬º
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(iv) ˆ”¬ø˜Ï¬±À˘¬ı˛ õ∂fl¡È¬ˆ¬¬ıÚ (Exposure of Slope)ñŒfl¡±Ú Ï¬±˘ ¸”˚« › ¬ı±˚˛≈¬ı˛ ø√Àfl¡ õ∂fl¡øÈ¬Ó¬

˝√√À˘ Ó¬± Œ¸˝◊√√ àÔ±ÀÚ Î¬◊»¬Ûiß Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º [ø‰¬S 4] ¸”À˚«¬ı˛ › ¬ı±˚˛≈õ∂¬ı±À˝√√¬ı˛ ¬ÛÀÔ õ∂fl¡øÈ¬Ó¬

Ï¬±À˘ Œ˚¸¬ı ·±Â√ Ê√Àij Ó¬±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ø√Àfl¡¬ı˛ Ï¬±À˘ ¸•Û”Ì« ’Ú… Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√ Ê√ij±˚˛º ¤˝◊√√ fl¡±¬ı˛ÀÌ

Green house ¬ı± fl¡±‰¬‚¬ı˛·≈ø˘ Ú±øÓ¬˙œÀÓ¬±c ’=À˘ ¸”˚«±À˘±fl¡ ¬ÛÓ¬ÀÚ¬ı˛ ø√Àfl¡ ¬ı± √øé¬ÌÏ¬±À˘

[Î¬◊M√√¬ı˛À·±˘±ÀÒ«] ’¬ıøàÔÓ¬ Œ˚·≈ø˘ Œ¸Ã¬ı˛¬ı˛øù¨ ŒÔÀfl¡ ’ÀÚfl¡ Ó¬±¬Û ¢∂˝√√Ì fl¡À¬ı˛º

ø‰¬S 7  . Î¬◊M√√¬ı˛ Œ·±˘±ÀÒ« ¬Û¬ı«ÀÓ¬¬ı˛ √øé¬Ì Ï¬±˘ Î¬◊M√√¬ı˛ Ï¬±À˘¬ı˛ Œ‰¬À˚˛ ’À¬Ûé¬±fl‘¡Ó¬ Î¬◊cº
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9.6 ˜‘øM√√fl¡± ¸—√flË¡±z¬ Î¬◊¬Û±√±Ú (Edaphic factor)

˜±øÈ¬ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ¬Ûø¬ı˛À¬ı˙·Ó¬ Î¬◊¬Û±√±Úº Î¬◊øæ√√ Ó¬±¬ı˛ ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ Œ˚±·±Ú, Ê√À˘¬ı˛ Œ˚±·±Ú

› ¸±ø¬ı«fl¡ ø¬ıfl¡±À˙¬ı˛ Ê√Ú… ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¡È¬± øÚˆ«¬¬ı˛˙œ˘º ¤˜Úøfl¡ ˆ¬±¸˜±Ú Ê√˘Ê√ Î¬◊øæ√√·≈ø˘ Ê√˘œ˚˛

˜±Ò…À˜ ^¬ıœˆ”¬Ó¬ Œ˚¸¬ı ¬Û≈ø©ÜÀ˜Ã˘·≈ø˘ ŒÔÀfl¡ ‡±√… ¸—¢∂˝√√ fl¡À¬ı˛, Ó¬±À√¬ı˛ õ∂Ò±Ú ’±Ò±¬ı˛ ˝√√˘ ˜±øÈ¬ ¬ı±
fl¡«√˜, ˚± Ê√˘œ˚˛ ˜±Ò…À˜ ‡±À√…¬ı˛ Œ˚±·±Ú Œ√˚˛º Marsden-Jones › Turrill -¬¤¬ı˛ (1944) ˜ÀÓ¬,

¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±ƒ√·˜, ·±ÀÂ√¬ı˛ ’±fl‘¡øÓ¬ › ∆√‚«…, Î¬◊øæ√√À√À˝√√¬ı˛ ø¬ıøˆ¬iß ’—À˙¬ı˛ ¬ıø˘á¬Ó¬±, ø˙fl¡ÀÎ¬ˇ¬ı˛ ·ˆ¬œ¬ı˛Ó¬±,

Ó≈¬ø˝√√Ú › ‡¬ı˛± ¸˝√√…fl¡±¬ı˛œ é¬˜Ó¬±, ¬Û¬ı˛Ê√œ¬ıœ ·±ÀÂ√¬ı˛ ’¬ıàÔ±Ú, ·±Â√ -õ∂øÓ¬ Ù≈¬˘ › Ù¬À˘¬ı˛ ¸—‡…±, ¬Û≈©Û±˚˛ÀÚ¬ı˛

¸˜˚˛fl¡±˘ õ∂ˆ‘¬øÓ¬Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛±¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ Î¬◊øæ√À√¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º ø¬ı:±Úœ

Warming(1904) ˜±øÈ¬¬ı˛ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ·≈¬ı˛≈Q ø¬ıÀù≠¯∏ÀÌ¬ı˛ ˜±Ò…À˜ Î¬◊øæ√À√¬ı˛ ¬Û“√±‰¬øÈ¬ ¬ı±d≈¬Ó¬±øLafl¡ Œ|øÌ¬ı˛

fl¡Ô± Î¬◊À~‡ fl¡À¬ı˛Úº ˚Ô±ñ(a) ’'√À˘±Ù¬±˝◊√√È¬ñ’•° ˜±øÈ¬ÀÓ¬ Ê√ij±ÀÚ± Î¬◊øæ√√ (b) ˝√√…±À˘±Ù¬±˝◊√√È¬ñ˘¬ıÌ±q¡

˜±øÈ¬ÀÓ¬ Ê√ij±ÀÚ± Î¬◊øæ√√, (c) ¸…±À˜±Ù¬±˝◊√√È¬ñ¬ı±ø˘¬ı˛ ˜ÀÒ… Ê√ij ŒÚ›˚˛± Î¬◊øæ√√ (d) ø˘ÀÔ±Ù¬±˝◊√√È¬ñŒ˚¸¬ı

Î¬◊øæ√√ ø˙˘±¬ı˛ Î¬◊¬ÛÀ¬ı˛ Ê√ij±˚˛ (e) ‰¬±¸À˜±Ù¬±˝◊√√È¬ñŒ˚¸¬ı Î¬◊øæ√√ ø˙˘±¬ı˛ Ù¬±È¬À˘¬ı˛ ˜ÀÒ… Ê√ij±˚˛º

˜±øÈ¬¬ı˛ ˜ÀÒ…fl¡±¬ı˛ ø¬ıøˆ¬iß ‡øÚÊ√ › ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛fl¡±¬ı˛ ∆Ê√¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ø˜|Ì › Ó¬±¬ı˛Ó¬À˜…¬ı˛ Î¬◊¬Û¬ı˛

˜±øÈ¬¬ı˛ õ∂fl‘¡øÓ¬ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ˜±øÈ¬¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬±, ˜±øÈ¬¬ı˛ ¬ı±˚˛≈, Ó¬±¬Û˜±S±, ·ˆ¬œ¬ı˛Ó¬±, Œ¬ı±√ ¬ı± ø˝√√Î¬◊˜±À¸¬ı˛

¬Ûø¬ı˛˜±Ì, ˜±øÈ¬¬ı˛ ø¬Û.¤˝◊√√‰¬ (PH) õ∂ˆ‘¬øÓ¬ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…·≈ø˘ Œfl¡±ÀÚ± ’=À˘¬ı˛ Î¬◊øæ√À√¬ı˛ ·Í¬Ú, ¬ı‘øX ›

ø¬ıfl¡±˙Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º ÚœÀ‰¬ ¤À√¬ı˛ ¬ı…±‡…± Œ√›˚˛± ˝√√˘ ñ

(i) ˜±øÈ¬¬ı˛ Ê√˘ñ˜±øÈ¬ øÂ√^·≈ø˘ ¸¬ı¸˜˚˛ Ê√˘ ¬ı±˚˛≈¬ı˛ ^±¬ı˛± ¬Û”Ì« Ô±Àfl¡º ·±ÀÂ√¬ı˛ ‡±√… ∆Ó¬ø¬ı˛ÀÓ¬, ¬ıœÀÊ√¬ı˛

’efl≈¡À¬ı˛±√·À˜, ø˙fl¡ÀÎ¬ˇ¬ı˛ ¬ı‘øXÀÓ¬, ¬Û≈ø©ÜÀ˜Ã˘·≈ø˘Àfl¡ ^¬ıœˆ”¬Ó¬ fl¡À¬ı˛ ·±ÀÂ√¬ı˛ ¢∂˝√√ÌÀ˚±·… fl¡¬ı˛±¬ı˛ Œé¬ÀS,

ø˙fl¡ÀÎ¬ˇ¬ı˛ ‡±√…À˙±¯∏ÀÌ › ‡±√…¬Ûø¬ı˛¬ı˝√√ÀÚ∏ Î¬◊øæ√√Àfl¡±¯∏Àfl¡ ¬ı˛¸¶£¬œÓ¬ ¬ı˛±‡ÀÓ¬ › Œfl¡±À¯∏¬ı˛ Ó¬±¬Û˜±S± øÚ˚˛LaÀÌ,

^±¬ıfl¡ ø˝√√¸±À¬ı fl¡±Ê√ fl¡¬ı˛±¬ı˛ Œé¬ÀS ˜±øÈ¬¬ı˛ Ê√˘ ·≈¬ı˛≈Q¬Û”Ì« ˆ≈¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º

(ii) ˜±øÈ¬¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬±ñ˜±øÈ¬¬ı˛ Ê√˘ Ò±¬ı˛Ì é¬˜Ó¬± Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º

Œ¬ıÀ˘ ˜±øÈ¬¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬± ‡≈¬ı fl¡˜, ’±¬ı±¬ı˛ fl¡±√±˜±øÈ¬ÀÓ¬ Ê√˘ Î¬◊¬ÛÀ¬ı˛ Ê√À˜ Ô±Àfl¡º Ù¬À˘ Œ√±’±“√˙

› ¬Ûø˘ ˜±øÈ¬¬ı˛ Ê√˘Ò±¬ı˛Ì é¬˜Ó¬± ‡≈¬ı Œ¬ıø˙ ¤¬ı— ¤˝◊√√ ˜±øÈ¬·≈ø˘ ·±ÀÂ√¬ı˛ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ ¬ÛÀé¬ Î¬◊¬Û˚≈q¡º

(iii) ˜±øÈ¬¬ı˛ Ó¬±¬Û˜±S±ñ’efl≈¡À¬ı˛±√·˜, ø˙fl¡ÀÎ¬ˇ¬ı˛ ¬ı‘øX, ˜±øÈ¬¬ı˛ Ê√œ¬ı±Ì≈À√¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬± õ∂ˆ‘¬øÓ¬ ˜±øÈ¬¬ı˛

Ó¬±¬Û˜±S±¬ı˛ Î¬◊¬Û¬ı˛ ’ÀÚfl¡È¬± øÚˆ«¬¬ı˛ fl¡À¬ı˛º ø˝√√Î¬◊˜±¸ › Ê√˘ Î¬◊øæ√À√¬ı˛ ¬ı‘øXÀfl¡ õ∂¬ı±ø¬ıÓ¬ fl¡À¬ı˛º ¤˝◊√√ ø˝√√Î¬◊˜±À¸

¸‘ø©Ü ˝√√˚˛ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ø¬ıÀ˚˛±Ê√ÀÚ¬ı˛ Ù¬À˘ ¤¬ı— Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Ó¬±¬ı˛Ó¬˜… ˝√√˚˛ ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ Ó¬±¬ı˛Ó¬À˜…¬ı˛

¬Ù¬À˘º ø˝√√Î¬◊ø˜Àfl¡˙±Ú › ¬ı±©Ûœˆ¬¬ıÚñÎ¬◊ˆ¬˚˛ õ∂ø√flË¡˚˛±˝◊√√ ˜±øÈ¬¬ı˛ Ó¬±¬Û˜±S±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ˜±øÈ¬ÀÓ¬ ˜±Á¡±ø¬ı˛

Î¬◊cÓ¬± ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ ¬ÛÀé¬ ¸˝√√±˚˛fl¡ ˝√√˚˛º ˜±øÈ¬ÀÓ¬ Ó¬±À¬Û¬ı˛ Î¬◊»¸ ≈√øÈ¬º ˚Ô± (a) ¸”˚« ŒÔÀfl¡ õ∂±5 Ó¬±¬Û

› (b) ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ õ∂ø√flË¡˚˛±¸˜”˝√√º Î¬◊øæ√À√¬ı˛ Ê√œ¬ıÚ‰¬√flË¡ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛º ˚Ô±
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(i) ¸”˚«¬ı˛øù¨¬ı˛ õ∂±¬Û…Ó¬± (ii) ¸”˚«¬ı˛øù¨¬ı˛ ¬ÛÓ¬ÚÀfl¡±Ì (iii) Œ¸Ã¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ ¸˜˚˛¸œ˜± (iv) ˜±øÈ¬¬ı˛ ’±À¬Ûøé¬fl¡

Ó¬±¬Û (v) ˆ”¬·Àˆ«¬¬ı˛ Ó¬±¬Û (vi) ¬ı±˚˛≈ ¡Z±¬ı˛± ˜±øÈ¬¬ı˛ Î¬◊M√√5 › ˙œÓ¬˘ ˝√√›˚˛± (vii) Î¬◊øæ√À√¬ı˛ ’¬ıàÔ±Ú (viii)

˜±øÈ¬¬ı˛ Ê√˘ › øÂ√^Ó¬± ˝◊√√Ó¬…±ø√º

(iv) ˜±øÈ¬¬ı˛ ¬ı±˚˛≈ñ Î¬◊øæ√À√¬ı˛ ·Í¬Ú › ∆¬ıø˙À©Ü…¬ı˛ ¸±ÀÔ ˜±øÈ¬¬ı˛ ¬ı±˚˛≈¬ı˛ ¤fl¡øÈ¬ ‚øÚá¬ ¸•Ûfl«¡ ’±ÀÂ√º

·±ÀÂ√¬ı˛ Œ˚ ’e··≈ø˘ ˜±øÈ¬¬ı˛ ÚœÀ‰¬ Ô±Àfl¡, Œ¸·≈ø˘¬ı˛ ù´¸ÀÚ¬ı˛ Ê√Ú… ˜±øÈ¬¬ı˛ ¬ı±˚˛≈¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º ¬¬ıœÀÊ√¬ı˛

’efl≈¡À¬ı˛±√·À˜ ˜±øÈ¬¬ı˛ ¬ı±˚˛≈¬ı˛ ˜ÀÒ… Ô±fl¡± ’ø'√ÀÊ√ÀÚ¬ı˛ ˆ”¬ø˜fl¡± Î¬◊À~‡À˚±·…º ’øÓ¬ ø¸q¡ ˜±øÈ¬ÀÓ¬

’ø'√ÀÊ√ÀÚ¬ı˛ ’ˆ¬±¬ı ˝√√˚˛, Ù¬À˘ Ê√˘± ’=À˘ ·±ÀÂ√¬ı˛ ¬ı‘øX ¬ı…±˝√√Ó¬ ˝√√˚˛º ˜±øÈ¬¬ı˛ ¬ı±˚˛≈¬ı˛ ˜ÀÒ… Ô±fl¡± Ú±˝◊√√À√√√∏C±ÀÊ√Ú,

’ø'√ÀÊ√Ú, fl¡±¬ı«Ú Î¬±˝◊√√ ’'√±˝◊√√Î¬, Ê√˘œ˚˛ ¬ı±©Û õ∂ˆ‘¬øÓ¬ ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ Œé¬ÀS ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ŒÚ˚˛º ø˝√√Î¬◊˜±¸

∆Ó¬ø¬ı˛¬ı˛ ¸˜˚˛ ˜±øÈ¬¬ı˛ Ê√œ¬ı±Ì≈À√¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬±Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛ ¬ı±˚˛≈ ¤¬ı— Ù¬À˘ ˜±øÈ¬¬ı˛ ¬ı±˚˛≈ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı

Î¬◊øæ√√Àfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º

(v) ˜±øÈ¬¬ı˛ fl¡±øÍ¬Ú…ñ ˜±øÈ¬¬ı˛ fl¡±øÍ¬Ú… ·±ÀÂ√¬ı˛ ø˙fl¡ÀÎ¬ˇ¬ı˛ ’Úõ∂À¬ıÀ˙¬ı˛ é¬˜Ó¬± fl¡˜±˚˛º ¤“√ÀÈ¬˘ ˜±øÈ¬

˙≈øfl¡À˚˛ fl¡øÍ¬Ú ˝√√À˘ ø˙fl¡ÀÎ¬ˇ¬ı˛ õ∂À¬ı˙ é¬˜Ó¬± fl¡˜ ˝√√˚˛º ’±¬ı±¬ı˛ ˜±øÈ¬ Ú¬ı˛˜ ¬ı± ˆ¬e·≈¬ı˛ ˝√√À˘› ·±ÀÂ√¬ı˛ Ê√ij

› ¬ı‘øX¬ı˛ ¸˝√√±˚˛fl¡ ˝√√˚˛ Ú±º

(vi) ˜±øÈ¬¬ı˛ ¢∂ÔÚñ˜±øÈ¬¬ı˛ ˜ÀÒ… ¬ı±ø˘, ¬Ûø˘ › fl¡±√± fl¡Ì±·≈ø˘¬ı˛ ’±À¬Ûøé¬fl¡ ’Ú≈¬Û±Ó¬Àfl¡ ˜±øÈ¬¬ı˛

¢∂ÔÚ ¬¬ıÀ˘º fl¡Ì±·≈ø˘¬ı˛ ’±fl‘¡øÓ¬ › ’Ì≈¬Û±ÀÓ¬¬ı˛ øˆ¬øM√√ÀÓ¬ ˜±øÈ¬ ¸”Ñ ¬ı± àÔ≈˘ ·Í¬ÀÚ¬ı˛ ˝√√˚˛º ˜±øÈ¬¬ı˛ ¢∂ÔÀÚ¬ı˛

Î¬◊¬Û¬ı˛ ·±ÀÂ√¬ı˛ ¬ı‘øX øÚˆ«¬¬ı˛ fl¡À¬ı˛º àÔ≈˘ ¢∂ÔÀÚ¬ı˛ ˜±øÈ¬ Ê√˘ › Î¬◊øæ√√‡±√… ÒÀ¬ı˛ ¬ı˛±‡ÀÓ¬ ¬Û±À¬ı˛ Ú±, Ó¬±˝◊√√

Ê√˘ › ¸±¬ı˛ õ∂À˚˛±À·¬ı˛ √¬ı˛fl¡±¬ı˛ ˝√√˚˛º ¸”Ñ ¢∂ÔÀÚ¬ı˛ ˜±øÈ¬ÀÓ¬ [¤“√ÀÈ¬˘] Waterlogging ˝√√ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı—

’ÀÚfl¡ ·±Â√ ˜±¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ˜±Á¡±ø¬ı˛ ¢∂ÔÀÚ¬ı˛ ˜±øÈ¬ Î¬◊øæ√√˜”À˘¬ı˛ ¬ı‘øX¬ı˛ Ê√ÀÚ… ’Ú≈fl”¡˘º fl¡±√± › ¬Ûø˘

˜±øÈ¬ÀÓ¬ øÚ–¸¬ı˛Ì ¬õ∂ø√flË¡˚˛±˚˛ ·±ÀÂ√¬ı˛ ‡±√… Ú©Ü ˝√√À˚˛ ˚±˚˛ Ú±º

fl¡“√±fl¡¬ı̨ ˜±øÈ¬ÀÓ¬ Ê√À˘¬ı̨ ¬Ûø¬ı̨˜±Ì fl¡˜ Ô±fl¡±˚̨ ¤ ◊̋√√ ˜±øÈ¬ÀÓ¬ Ê√e·˘ Î¬◊øæ√√ Ê√Àij ¤¬ı— Œ¬ıÀ˘˜±øÈ¬ÀÓ¬ √œ‚«

ø˙fl¡Î¬̌ ≈̊q¡ fl¡“√±È¬±Ê√±Ó¬œ˚̨ ŒÊ√À¬ı̨±Ù¬± ◊̋√√È¬ Ê√Àijº Œ√±’±“√̇  › ¬Ûø˘˜±øÈ¬ ·±ÀÂ√¬ı̨ ¬ı‘øX¬ı̨ ¬ÛÀé¬ ¸¬ıÀ‰¬À˚̨ ’Ú≈fl”¡˘º

(vii) ˜±øÈ¬¬ı˛ ·Í¬Úñ ˜±øÈ¬¬ı˛ d≈¬À¬Û fl¡Ì±·≈ø˘¬ı˛ ø¬ıÚ…±¸ ¬ı± ¸ø7¡¡¡Ó¬fl¡¬ı˛ÌÀfl¡ ˜±øÈ¬¬ı˛ ·Í¬Ú ¬ıÀ˘º ¤˝◊√√

·Í¬Ú ¸¬ı˛˘ › Œ˚Ãø·fl¡ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ¸¬ı˛˘ ·Í¬ÀÚ¬ı˛ ˜±øÈ¬ ‰¬±¯∏¬ı±¸ › ·±ÀÂ√¬ı˛ ¬ı‘øX¬ı˛ ’Ú≈fl”¡˘ ˝√√˚˛º ˜±øÈ¬¬ı˛

·Í¬Ú ¬ıÓ«≈¬˘±fl¡±¬ı˛ ¸ø26√^ ˜‘øM√√fl¡±ø¬ÛG¬ (Gramular) › ’øÓ¬ › ’øÓ¬ ¸ø26√^ ˜‘øM√√fl¡±ø¬ÛG¬ (crumby)

˝√√À˘ Œ¬ıø˙¬ı˛ ˆ¬±· Î¬◊øæ√√ Ê√ij±¬ı±¬ı˛ › ¬ı‘øX¬ı˛ ¬ÛÀé¬ ¸˝√√±˚˛fl¡ ˝√√˚˛º

(viii) ˜±øÈ¬¬ı˛ ø˝√√Î¬◊˜±¸ › ∆Ê√¬ı ¬Û√±Ô«ñ·±Â√ › ¬õ∂±Ìœ¬ı˛ Œ√˝ √√¬ıÀ˙¯∏ ¬Û‰¬ÀÚ¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ ∆Ê√¬ı

¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±ÀÎ¬ˇº õ∂±ÌœÀ√¬ı˛ Œ√˝√√±¬ıÀ˙¯∏ › ¬ıÊ«√… ¬Û√±Ô« ŒÔÀfl¡ Î¬◊»¬Ûiß ˜±øÈ¬Àfl¡¬ ø˝√√Î¬◊˜±¸ ¬ıÀ˘º

˜±øÈ¬¬ı˛ øÂ√À^¬ı˛ ¸—‡…±, ¬ı±˚˛≈, fl¡±øÍ¬Ú…, Ê√˘Ò±¬ı˛Ì é¬˜Ó¬±, ¢∂ÔÚ õ∂ˆ‘¬øÓ¬ ∆¬ıø˙©Ü…·≈ø˘Àfl¡ øÚ˚˛LaÌ fl¡¬ı˛±¬ı˛ ˜±Ò…À˜

ø˝√√Î¬◊˜±¸ › ∆Ê√¬ı ¬Û√±Ô« ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±√·˜, Î¬◊øæ√√˜”À˘¬ı˛ õ∂À¬ı˙ › ¬ı‘øX ¤¬ı— ¸±ø¬ı«fl¡ˆ¬±À¬ı ·±ÀÂ√¬ı˛

¬ı‘øX › ø¬ıfl¡±˙Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º ø˝√√Î¬◊˜±¸ ≈√˝◊√√ Œ|øÌ¬ı˛ ˝√√˚˛º ˚Ô±ñ (a) Mor ø˝√√Î¬◊˜±¸ñ ¤ÀÓ¬ ’•°Ó¬±



276

Œ¬ıø˙ ˝√√˚˛, ¬ÛÎ¬Ê√˘ ˜±øÈ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¸¬ı˛˘¬ı·«œ˚˛ ·±Â√ ˆ¬±À˘± Ê√Àijº (b) Mull ø˝√√Î¬◊˜±¸ñø¬ıÀù≠ø¯∏Ó¬

∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ¤˝◊√√ Œ|øÌÀÓ¬ ¬ı±√±ø˜ ’¬ı˛Ì… ˜±øÈ¬¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¬ÛÌ«À˜±‰¬œ ·±Â√ ˆ¬±À˘± Ê√ij±˚˛º

(ix) ˜±øÈ¬¬ı˛ ˜ÀÒ… Ô±fl¡± Î¬◊øæ√À√¬ı˛ ¬Û≈ø©ÜÀ˜Ã˘ñ˜±øÈ¬¬ı˛ ˜ÀÒ…fl¡±¬ı˛ ø¬ıøˆ¬iß ^¬ıÌœ˚˛ ˘¬ıÌ·≈ø˘ Î¬◊øæ√À√¬ı˛

¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ fl¡±Ê√ fl¡À¬ı˛º ·±ÀÂ√¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Ê√Ú… ˜±øÈ¬¬ı˛ ‡øÚÊ√·≈ø˘ (Ca, Mg, K,

P, Na, Fe, Cu õ∂ˆ‘¬øÓ¬] ’øÓ¬ õ∂À˚˛±Ê√Úœ˚˛ ¤¬ı— ¤fl¡˝◊√√ ‡øÚÊ√ ¬ı± ‡±√… Î¬◊¬Û±√±Ú ø¬ıøˆ¬iß Î¬◊øæ√À√¬ı˛ ¡Z±¬ı˛±

’±˚˛Ú¬ı˛”À¬Û Œ˙±ø¯∏Ó¬ ˝√√˚˛º ø¬ıøˆ¬iß Î¬◊øæ√√ õ∂Ê√±øÓ¬ÀÓ¬ ¤˝◊√√ Œ˙±¯∏ÀÌ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Ó¬±¬ı˛Ó¬˜… ˝√√˚˛º øfl¡Â≈√ Î¬◊øæ√√

(Ca) ‰≈¬Ú ¸˜‘X ˜±øÈ¬ÀÓ¬ ¬ˆ¬±À˘± Ê√Àij, ¤À√¬ı˛ fl¡…±˘ø¸Ù¬±˝◊√√È¬ ¬ıÀ˘ , ’±¬ı±¬ı˛ øfl¡Â≈√ Î¬◊øæ√√ ‰≈¬Ú¸˜‘X ˜±øÈ¬

¸˝√√… fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±, ¤À√¬ı˛ ’ø'À˘±Ù¬±˝◊√√È¬ ¬ı± fl¡…±ø˘ø¸øÙ¬Î¬◊¸ ¬Î¬◊øæ√√ ¬ıÀ˘º

Î¬◊øæ√À√¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ¬ı‘øX¬ı˛ Ê√Ú… ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ õ∂À˚˛±Ê√Ú ˝√√˚˛ N. P. › K ¤¬ı˛ ˜ÀÓ¬± õ∂Ò±Ú ‡±√…

Î¬◊¬Û±√±Ú·≈ø˘º ·±ÀÂ√¬ı˛ √¬ı˛fl¡±ø¬ı˛ Œ¯∏±À˘±øÈ¬ ‡±√… Î¬◊¬Û±√±ÀÚ¬ı˛ ˜ÀÒ… ¸±Ó¬øÈ¬ ·±ÀÂ√¬ı˛ ¬Û≈ø©Ü › ¬ı‘øX¬ı˛ Ê√Ú… fl¡˜

¬Ûø¬ı˛˜±ÀÌ √¬ı˛fl¡±¬ı˛ ˝√√˚˛º ¤À√¬ı˛ ’Ú≈‡±√… ¬ıÀ˘º ¬Û≈ø©ÜÀ˜Ã˘·≈ø˘ ·±ÀÂ√¬ı˛ ’e·Ê√ ¬ı‘øX ‚È¬±˚˛, ¬Û±Ó¬±¬ı˛ ¬ıÌ«Àfl¡

øÚ˚˛LaÌ fl¡À¬ı˛, fl¡±G¬ › ˙±‡± õ∂˙±‡±¬ı˛ fl¡±øÍ¬Ú…Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛, ·±ÀÂ√¬ı˛ Ù≈¬˘-Ù¬À˘¬ı˛ ¬ı‘øXÀfl¡ øÚ˚˛LaÌ

fl¡À¬ı˛, ·±ÀÂ√¬ı˛ Œ¬ı˛±· õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± ¬ı±Î¬ˇ±˚˛, Ù¬¸˘ ¬Û±fl¡ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º ¤Â√±Î¬ˇ± Î¬◊øæ√À√¬ı˛ õ∂Ê√ÚÀÚ,

¸±À˘±fl¡¸—Àù≠¯∏ › ù´¸ÀÚ, Ê√±¬ı˛Ì-ø¬ıÊ√±¬ı˛Ì õ∂ø√flË¡˚˛±˚˛ ¸±˝√√±˚… fl¡À¬ı˛ ¤¬ı— ·±ÀÂ√¬ı˛ ∆√ø˝√√fl¡ ¬ı‘øX¬ı˛ Ê√Ú… ˝√√¬ı˛À˜±Ú

∆Ó¬ø¬ı˛ fl¡À¬ı˛º

‰≈¬Ú˜±øÈ¬, ˘¬ıÌ±q¡ ˜±øÈ¬ › ’•°˜±øÈ¬ñCaCo3 ¸˜‘X ˜±øÈ¬ÀÓ¬ Î¬◊øæ√À√¬ı˛ ¬õ∂À˚˛±Ê√Úœ˚˛ Œ¬Û±¯∏Àfl¡¬ı˛ ’ˆ¬±¬ı

˝√√ÀÓ¬ Œ√‡± ˚±˚˛º ¸±Ò±¬ı˛ÌÓ¬ fl¡À˚˛fl¡øÈ¬ ¬ıœ¬ı˛≈» › ·≈{j ¤˝◊√√ ˜±øÈ¬ÀÓ¬ Ê√Àijº ˘¬ıÌ±q¡ ˜±øÈ¬ÀÓ¬ Œ¸±øÎ¬˚˛±˜

Œflv¡±¬ı˛±˝◊√√Î¬, ˜…±·ÀÚø¸˚˛±˜ Œflv¡±¬ı˛±˝◊√√Î¬, ˜…±·±ÀÚø¸˚˛±˜ › Œ¸±øÎ¬˚˛±˜ ¸±˘ÀÙ¬È¬ õ∂ˆ‘¬øÓ¬ ^¬ıœˆ”¬Ó¬ Ô±fl¡±¬ı˛ Ù¬À˘

Î¬◊øæ√√ õ∂À˚˛±Ê√Ú ˜ÀÓ¬± ˜±øÈ¬ÀÓ¬ (PH: 7.0 ¤¬ı˛ fl¡˜] ‰≈¬ÀÚ¬ı˛ ’ˆ¬±¬ı Œ√‡± ˚±˚˛ ¤¬ı— Œ¬ı˛±ÀÎ¬ÀEÎ¬Ú, ¬Û±˝◊√√Ú

õ∂ˆ‘¬øÓ¬ ·±Â√·≈ø˘ ¤˝◊√√ ˜±øÈ¬ÀÓ¬ ˚ÀÔ©Ü ¸—‡…±˚˛ Ê√ij±˚˛º é¬±¬ı˛œ˚˛ ˜±øÈ¬ÀÓ¬ Œ¸±øÎ¬˚˛±˜, ¬ÛÈ¬±ø¸˚˛±˜ fl¡…±˘ø¸˚˛±˜

õ∂ˆ‘¬øÓ¬ Œ¬ıø˙ Ô±Àfl¡ ¤¬ı— ˘¬ıÌ±•§≈ ·±Â√·≈ø˘ ¤˝◊√√ ˜±øÈ¬ÀÓ¬ ˆ¬±À˘± Ê√Àijº

9.7 Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú¸˜”˝√√ (Biotic factor)

¸±Ò±¬ı˛ÌÓ¬ ’øÒfl¡±—˙ Î¬◊øæ√√ ¶§Àˆ¬±Ê√œ Œ|øÌ¬ı˛ ˝√√˚˛ ¤¬ı— ¤·≈ø˘ ¶§±ÒœÚˆ¬±À¬ı Ê√œ¬ıÚÒ±¬ı˛ÀÌ ¸é¬˜ ˝√√˚˛º

øfl¡z≈¬ ¤Ó¬ƒ√¸ÀN› ø¬ıøˆ¬iß Ê√œ¬ı Œfl¡±ÀÚ± øÚø«√©Ü ’=À˘ Ê√ij±ÀÚ± Î¬◊øæ√√fl≈¡À˘¬ı˛ ¸±ÀÔ Ú±Ú±ˆ¬±À¬ı ¸•Ûøfl«¡Ó¬º

ø¬ıøˆ¬iß Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬, ˆ¬±˝◊√√¬ı˛±¸ › ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± Ê√±Ó¬œ˚˛ Ê√œ¬ı±Ì≈ õ∂ˆ‘¬øÓ¬ ’z¬·«Ó¬ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬, ø¬ıøˆ¬iß

Ê√œ¬ıÊ√z≈¬ › ˜±øÈ¬¬ı˛ Ê√œ¬ı±Ì≈·≈ø˘¬ı˛ ’±z¬–ø√flË¡˚˛± Œ¸˝◊√√ ’=À˘¬ı˛ ’¬ı˛ÀÌ…¬ı˛ ¬õ∂fl‘¡øÓ¬ øÚ˚˛LaÌ fl¡À¬ı˛º
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Œfl¡±ÀÚ± ¤fl¡øÈ¬ øÚø«√©Ü ’=˘ ˚ø√ ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈¬ı˛ ‰¬±¬ı˛Ìˆ”¬ø˜ ˝√√˚˛, Ó¬±˝√√À˘ Œ¸˝◊√√¸¬ı ¬Û˙≈¬ı˛ ˜±Ò…À˜˝◊√√

Œ¸˝◊√√ ’=À˘¬ı˛ ·±ÀÂ√¬ı˛ õ∂fl‘¡øÓ¬ øÚ˚˛øLaÓ¬ ˝√√˚˛º ¬Û˙≈‰¬±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ’ÀÚfl¡ ·±Â√ ¬Û√√ø˘Ó¬ ˝√√À˚˛ Ò√ı—¸ ˝√√˚˛

¤¬ı— Œ¬ıø˙¬ı˛ ˆ¬±· ¬ıœ¬ı˛≈» › ·≈{j Ê√±Ó¬œ˚˛ ·±Â√Àfl¡ ›˝◊√√¸¬ı ¬Û˙≈·≈ø˘ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛º ˜±øÈ¬¬ı˛ ·Í¬Ú

› õ∂fl‘¡øÓ¬ ¬Û˙≈‰¬±¬ı˛ÀÌ¬ı˛ ¡Z±¬ı˛± ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛º ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıøˆ¬iß ¬ıÚÊ√e·˘ ¬Û˙≈‰¬±¬ı˛ÀÌ¬ı˛ Ù¬À˘

é¬øÓ¬¢∂d¬ ˝√√˚˛º ¸±Ò±¬ı˛ÌÓ¬ õ∂±Ìœ·≈ø˘ ¬ıÚ±=À˘¬ı˛ ‰¬±¬ı˛±·±Â√Àfl¡ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— Ó¬±À√¬ı˛ ¬Û±À˚˛¬ı˛

‰¬±À¬Û ˜±øÈ¬ fl¡øÍ¬Ú ˝√√À˚˛ ˚±˚˛º Ù¬À˘ ¬ıœÀÊ√¬ı˛ ’efl≈¡À¬ı˛±ƒ√·˜ › ·±ÀÂ√¬ı˛ ¬ı‘øX ¬ı…±˝√√Ó¬ ˝√√˚˛º ˝√√±øÓ¬, ¬ı±˝◊√√¸Ú

õ∂ˆ‘¬øÓ¬ ¬ı‘˝√√√±fl¡±¬ı˛ ¬Û˙≈·≈ø˘ ¬ıÀÎ¬ˇ± ¬ıÀÎ¬ˇ± ·±ÀÂ√¬ı˛ é¬øÓ¬ fl¡À¬ı˛, ¤˜Ú øfl¡ ’ÀÚfl¡ ¸˜˚˛ Œ¸·≈ø˘Àfl¡ Î¬◊»¬Û±È¬Ú›

fl¡À¬ı˛º ·¬ı˛≈, Œˆ¬Î¬ˇ±, Â√±·˘ õ∂ˆ‘¬øÓ¬ ‰¬±¬ı˛ÀÌ¬ı˛ Ù¬À˘ Œfl¡±ÀÚ± àÔ±ÀÚ Î¬◊øæ√À√¬ı˛ õ∂fl‘¡øÓ¬¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√˚˛ ¤¬ı—

’øÒfl¡±—˙ ¸˜À˚˛ ¬ı˛±˜˙ › fl¡“√±È¬±˜˚˛ ·±Â√·≈ø˘ Ê√œø¬ıÓ¬ Ô±Àfl¡ ¤¬ı— ’Ú…±Ú… ·±Â√·≈ø˘ ø¬ıÚ©Ü ˝√√À˚˛ ˚±˚˛º

’ÀÚfl¡¸˜˚˛ ˜±Ú≈¯∏ :±Ó¬ ¬ı± ’:±Ó¬¸±À¬ı˛ Œfl¡±ÀÚ± ’=À˘¬ı˛ ·±Â√·≈ø˘Àfl¡ Ò√ı—¸ fl¡À¬ı˛º Ó¬À¬ı ˜±Ú≈¯∏ ’±¬ı±¬ı˛

’ÀÚfl¡ Œé¬ÀS Ó¬±¬ı˛ õ∂À˚˛±Ê√Úœ˚˛ ·±Â√ Œ¬ı˛±¬ÛÚ fl¡À¬ı˛ ¬ıÚˆ”¬ø˜¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚È¬±˚˛º

¬Û¬ı˛Ê√œ¬ıœ ·±Â√, Â√S±fl¡, ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± õ∂ˆ‘¬øÓ¬ Œfl¡±ÀÚ± ’=À˘¬ı˛ Î¬◊øæ√√fl≈¡˘Àfl¡ ’±√flË¡˜Ì fl¡À¬ı˛ ¤¬ı— Ó¬±À√¬ı˛

Œ√À˝√√ ·≈¬ı˛≈Ó¬¬ı˛ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º Ù¬À˘ ’À¬Ûé¬±fl‘¡Ó¬ ≈√¬ı«˘ ·±Â√·≈ø˘ ¸—‡…±˚˛ fl¡À˜ ˚±˚˛ ¤¬ı— Œ˚ ¸¬ı

·±Â√ Œ¬ı˛±·-õ∂øÓ¬À¬ı˛±ÀÒ ¸é¬˜ ˝√√˚˛, Œ¸·≈ø˘˝◊√√ Œfl¡¬ı˘˜±S õ∂¸±¬ı˛ ˘±ˆ¬ fl¡À¬ı˛º ˜±øÈ¬¬ı˛ ˜ÀÒ…fl¡±¬ı˛ Ê√œ¬ı±Ì≈, fl¡À˚˛fl¡

Ò¬ı˛ÀÚ¬ı˛ ¬ÛÓ¬e·, Œfl¡“√À‰¬± õ∂ˆ‘¬øÓ¬ ø¬ıøˆ¬iß ø¬ıø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ˜±øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ › Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü…·≈ø˘¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú

‚È¬±˚˛ ¤¬ı— ’=˘øÈ¬Àfl¡ Î¬◊¬ı«¬ı˛ ¬ı± ’Ú≈¬ı«¬ı˛ fl¡À¬ı˛ ŒÓ¬±À˘º ¤¬ı˛ Ù¬À˘ ·±ÀÂ√¬ı˛ ·Í¬Ú › ¬ıKI◊ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√˚˛º

’ÀÚfl¡ ¸˜˚˛ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬¬ı˛ ·±Â√ [Œ˚˜Ú ˘±˝◊√√Àfl¡˘ ’Ô¬ı± Œ¸·≈ø˜Ú±¸ õ∂Ê√±øÓ¬¬ı˛ ·±Â√] › ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±

[Œ˚˜Ú ¬ı˛±˝◊√√ÀÊ√±ø¬ı˚˛±˜] ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±øißÀÒ… › ¸±˝√√±À˚… Œ¬ı“√À‰¬ Ô±Àfl¡º ¤˝◊√√ ’¬ıàÔ±øÈ¬Àfl¡ ¸±Ê≈√˚… ¬ıÀ˘º

¤Àé¬ÀS ¤fl¡øÈ¬ Ê√œ¬ı ’Ú…øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ ˝√√˚˛º ¸±Ê≈√˚…fl¡±¬ı˛œ ·±Â√·≈ø˘¬ı˛ Œé¬ÀS Œ¬ıø˙¬ı˛ ˆ¬±· ¸˜˚˛

¤fl¡øÈ¬ ·±ÀÂ√¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ ’Ú…øÈ¬ ø¬ıÚ©Ü ˝√√˚˛º ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•ÛÀfl«¡¬ı˛ (Mutualism) Î¬◊√±˝√√¬ı˛Ì ˝√√˘

¬Û¬ı˛±·ø˜˘Ú, ¬ıœÊ√ › Ù¬À˘¬ı˛ ø¬ıø26√ißfl¡¬ı˛Ì, ¬Û˙≈‰¬±¬ı˛Ì õ∂ˆ‘¬øÓ¬, ˚±¬ı˛ ˜ÀÒ… Î¬◊ˆ¬˚˛ õ∂Ê√±øÓ¬ ¸≈ø¬ıÒ± Œˆ¬±· fl¡À¬ı˛

¤¬ı— ¬õ∂øÓ¬øÈ¬¬ı˛ Œ¬ı“√À‰¬ Ô±fl¡±¬ı˛ Œé¬ÀS fl¡˜À¬ıø˙ ¸•Ûfl«¡ Ô±Àfl¡º Î¬◊øæ√√ › ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ Œé¬ÀS › ¤˝◊√√

¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡ Œ√‡± ˚±˚˛º ø¬ıøˆ¬iß õ∂Ê√±øÓ¬À√¬ı˛ ˜ÀÒ… ¤˝◊√√ ¸•Ûfl«¡ Î¬◊ˆ¬À˚˛¬ı˛ Ê√ÀÚ… Î¬◊¬Ûfl¡±¬ı˛œ ˝√√ÀÓ¬

¬Û±À¬ı˛, é¬øÓ¬fl¡¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛ ’Ô¬ı± ¤Àfl¡¬ı˛ fl¡±ÀÂ√ Î¬◊¬Ûfl¡±¬ı˛œ é¬øÓ¬fl¡¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ’ÀÚ…¬ı˛ fl¡±ÀÂ√ øÚ¬ı˛À¬Ûé¬

(Neutral) ˝√√ÀÓ¬ ¬Û±À¬ı˛º

Ê√œ¬ıÀ√¬ı˛ ˜ÀÒ… Î¬◊¬Ûø¬ı˛Î¬◊q¡ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•Ûfl«¡Àfl¡ ’øÒfl¡±—˙ ¬ı±d≈¬ø¬ı√…±ø¬ı:±Ìœ ëø˜ÀÔ±Ê√œø¬ıQí ¬ı±

¸±Ê≈√˚… (Symbiosis) ˙søÈ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ÀÂ√Ú, ˚±¬ı˛ ’±é¬ø¬ı˛fl¡ ’Ô« ˝√√˘ ¤fl¡¸±ÀÔ ¬ı¸¬ı±¸ fl¡¬ı˛±º ø¬ı:±Úœ

Odum (1971) ‘symbiosis’ ˙søÈ¬Àfl¡ ’±¬ı˛› ¬ı…±¬Ûfl¡ ’ÀÔ« ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬ ø·À˚˛ ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ˜ÀÒ…

¸¬ı Ò¬ı˛ÀÚ¬ı˛ ¸±Ê≈√˚…fl¡±¬ı˛œ ¸•Ûfl«¡Àfl¡ ≈√øÈ¬ Œ|øÌÀÓ¬ ˆ¬±· fl¡À¬ı˛Úº ˚Ô± (a) ÒÚ±Rfl¡ › (b) Ÿ¬Ì±Rfl¡

ø˜ÔøàflË¬˚˛±º ¤˝◊√√ ≈√˝◊√√À˚˛¬ı˛ Œé¬ÀS ≈√øÈ¬ Ê√œ¬ı ¬Û¬ı˛¶Û¬ı˛Àfl¡ ¸±˝√√±˚… fl¡À¬ı˛ ¤¬ı— ¸≈ø¬ıÒ± Œˆ¬±· fl¡À¬ı˛ ’Ô¬ı± é¬øÓ¬¢∂d¬
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√̋√̊ º̨ øfl¡z≈¬ ø¬ı:±Úœ Clarke (1954) ¸±Ê≈√̊ … ˙søÈ¬ ¤˜Ú ¬Û±¬ı̨¶Ûø¬ı̨fl¡ ø√flË¡˚̨±¬ı̨ ø¬ı ∏̄À˚̨ ¬ı…¬ı √̋√±¬ı̨ fl¡À¬ı̨ÀÂ√Ú, ˚±

¬Û¬ı̨¶Û¬ı̨ ≈̧ø¬ıÒ±√±˚̨fl¡ ¤¬ı— Œ¸‡±ÀÚ ¤fl¡ ¬ı± Î¬◊̂ ¬˚̨ õ∂Ê√±øÓ¬ ≈̧ø¬ıÒ± Œˆ¬±· fl¡À¬ı̨ ¤¬ı— é¬øÓ¬¢∂d¬ √̋√̊  ̨ Ú±º

ø¬ıøˆ¬iß ø√flË¡˚˛±¬ı˛ Ù¬À˘ ˜±Ú≈¯∏ ¸Ê√œ¬ı Î¬◊¬Û±√±Ú ø˝√√À¸À¬ı Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º Î¬◊øæ√À√¬ı˛ Î¬◊¬ÛÀ¬ı˛ ˜±Ú≈À¯∏¬ı˛

ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ õ∂ˆ¬±¬ı ¸•ÛÀfl«¡ ’±˜¬ı˛± ’±À˘±‰¬Ú± fl¡¬ı˛ÀÓ¬ ¬Û±ø¬ı˛º ˚Ô±ñ (i) ·‘˝√√¬Û±ø˘Ó¬ › ¬ıÚ… Ê√œ¬ıñ

ø¬ıøˆ¬iß ·‘˝√√¬Û±ø˘Ó¬ Ê√œ¬ı ’¬ı˛ÀÌ…¬ı˛ ·±Â√·≈ø˘Àfl¡ Ò√ı—¸ fl¡À¬ı˛º ¬ıœÊ√ › ‰¬±¬ı˛±·±Â√·≈ø˘ ø¬ıøˆ¬iß õ∂±ÌœÀ√¬ı˛ ¡Z±¬ı˛±

ø¬ıÀ˙¯∏ é¬øÓ¬¢∂d¬ ˝√√˚˛º ø¬ıøˆ¬iß Ó‘¬Ìˆ≈¬ø˜ ∆Ê√¬ı õ∂ˆ¬±À¬ı¬ı˛ ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛, ¬Û˙≈‰¬±¬ı˛Ì ˚±¬ı˛ ¤fl¡øÈ¬ õ∂Ò±Ú

’e·º ¤˜Úøfl¡ ’ÀÚfl¡ àÔ±ÀÚ ∆Ê√¬ı õ∂ˆ¬±À¬ı¬ı˛ ¡Z±¬ı˛± ˙≈©® ˜¬ı˛≈ ’=À˘¬ı˛ ¸‘ø©Ü ˝√√˚˛º

(ii) ’øÓ¬ø¬ı˛q¡ ¬ı‘é¬À26√√Úñ˜±Ú≈À¯∏¬ı˛ ’Ó¬…øÒfl¡ ¬ı‘é¬À26√√Ú fl¡¬ı˛±¬ı˛ ˜±Ò…À˜ Î¬◊øæ√À√¬ı˛ ø¬ıfl¡±˙ › é¬øÓ¬¢∂d¬

√̋√̊ º̨

(iii) √˝√√Úñfl‘¡ø¯∏Ê√ø˜ › Ê√Ú¬Û√ ∆Ó¬ø¬ı˛¬ı˛ Ê√Ú… ’¬ı˛Ì… √˝√√Ú fl¡¬ı˛± ˝√√˚˛ ¤¬ı— Î¬◊øæ√À√¬ı˛ ¬ı‘øX ¬ı…±˝√√Ó¬ ˝√√˚˛º

(iv) Œ√˙œ˚˛ › ø¬ıÀ√ø˙ õ∂Ê√±øÓ¬¬ı˛ Î¬◊øæ√√ Œ¬ı˛±¬ÛÚñ˜±Ú≈À¯∏¬ı˛ ¬õ∂À˚˛±Ê√Ú ˜ÀÓ¬± ø¬ıøˆ¬iß àÔ±ÀÚ ’¸—‡…

õ∂Ê√±øÓ¬¬ı˛ ·±Â√ ˘±·±ÀÚ± ˝√√˚˛ ¤¬ı— ¬ıÚˆ”¬ø˜¬ı˛ ø¬ıfl¡±˙ ‚È¬±ÀÚ± ˝√√˚˛º

(v) ˜±Ú≈¯∏ › ”√¯∏Ìñ˜±Ú¬ı¸ˆ¬…Ó¬±¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Î¬◊ißøÓ¬ Œ˚˜Ú ˜±Ú≈À¯∏¬ı˛ Ê√œ¬ıÚ˚±¬ÛÀÚ¬ı˛ Œé¬ÀS

¸˝√√±˚˛fl¡ › ˘±ˆ¬Ê√Úfl¡ ˝√√˚˛, ŒÓ¬˜øÚ ¤˝◊√√ Î¬◊ißøÓ¬¬ı˛ Ù¬À˘ Œ˚ ”¯∏Ì ˝√√˚˛ Ó¬± ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ [Ê√˘,˜±øÈ¬ ›

¬ı±˚˛≈ ”√¯∏ÀÌ¬ı˛ ¡Z±¬ı˛±] Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙Àfl¡ ¬ı±Ò± Œ√˚˛, ¤˜Úøfl¡ Œ˜À¬ı˛› ŒÙ¬À˘º

9.8 ¸±¬ı˛±—˙

¬ıÓ«¬˜±Ú ¤fl¡fl¡øÈ¬¬ı˛ õ∂ÔÀ˜˝◊√√ Î¬◊øæ√À√¬ı˛ ¬ı‘øX › ø¬ıfl¡±˙ øÚ˚˛LaÌfl¡±¬ı˛œ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø¬ıøˆ¬iß õ∂Ó¬…é¬ › ¬ÛÀ¬ı˛±é¬

Î¬◊¬Û±√±ÀÚ¬ı˛ fl¡Ô± Î¬◊À~‡ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º Î¬◊øæ√À√¬ı˛ Ê√ij, ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Œé¬ÀS õ∂ÔÀ˜ Ê√˘¬ı±˚˛≈·Ó¬

Î¬◊¬Û±√±Ú·≈ø˘ Œ˚˜Ú, ¬ı‘ø©Ü¬Û±Ó¬ › Ó≈¬¯∏±¬ı˛¬Û±Ó¬. ’±^«Ó¬±, Î¬◊cÓ¬±, ¸”˚«±À˘±fl¡, ¬ı±˚˛≈õ∂¬ı±˝√√ õ∂ˆ‘¬øÓ¬¬ı˛ õ∂ˆ¬±¬ı ’±˜¬ı˛±

’±À˘±‰¬Ú± fl¡À¬ı˛øÂ√º ¤fl¡˝◊√√¸±ÀÔ ’±·≈Ú Î¬◊øæ√√À√À˝√√ fl¡œ ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛, Ó¬±› ¬ı˘± ˝√√À˚˛ÀÂ√º ¤¬ı˛ ¬ÛÀ¬ı˛

’±¬ÛÚ±¬ı˛± Î¬◊øæ√√À√À˝√√¬ı˛ Œé¬ÀS ˆ”¬õ∂±fl‘¡øÓ¬fl¡ ø¬ıøˆ¬iß ø¬ı¯∏˚˛·≈ø˘¬ı˛ õ∂ˆ¬±¬ı ¸•ÛÀfl«¡ ŒÊ√ÀÚÀÂ√Úº Î¬◊øæ√À√¬ı˛ ø¬ıfl¡±˙

¸‘ø©Üfl¡±¬ı˛œ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ Œé¬ÀS ’Ú… ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Ú ˝√√˘ ˜‘øM√√fl¡±º ¤¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü…·≈ø˘

¤¬ı— Î¬◊øæ√√Ê√œ¬ıÀÚ Ó¬±À√¬ı˛ õ∂ˆ¬±¬ı ¸•ÛÀfl«¡ › ’±¬ÛÚ±À√¬ı˛ fl¡±ÀÂ√ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º Î¬◊øæ√√À√À˝√√¬ı˛

ø¬ıfl¡±˙ › ø¬ıÚ±À˙ Œé¬ÀS ø¬ıøˆ¬iß Ê√œ¬ıÊ√ Î¬◊¬Û±√±Ú, Œ˚˜Ú ¬Û˙≈¬Û±ø‡, Ê√œ¬ı±Ì≈ › ˜±Ú≈À¯∏¬ı˛ ˆ”¬ø˜fl¡± ·≈¬ı˛≈Q¬Û”Ì«º

¤˝◊√√ ø¬ı¯∏À˚˛› ’±¬ÛÚ±À√¬ı˛ fl¡±ÀÂ√ ¬ı…±‡…± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤fl¡fl¡øÈ¬¬ı˛ ø¬ıd¬±ø¬ı˛Ó¬ ’±À˘±‰¬Ú± ŒÔÀfl¡ ’±¬ÛÚ±¬ı˛±

ŒÊ√ÀÚÀÂ√Ú Œ˚, Î¬◊øæ√À√¬ı˛ Ê√ij, ¬ı‘øX › ø¬ıfl¡±À˙¬ı˛ Œé¬ÀS ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú·≈ø˘ ·≈¬ı˛≈Q¬Û”Ì« ˆ¬ø˜fl¡±

¬Û±˘Ú fl¡À¬ı˛º
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9.9 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. Î¬◊øæ√√¬ı‘øX¬ı˛ ¬ıø˝√–õ∂ˆ¬±¬ı·≈ø˘ fl¡œ fl¡œ∑

2. Î¬◊øæ√À√¬ı˛ ¬ı‘øX¬ı˛ øÚ˚˛LaÌfl¡±¬ı˛œ õ∂Ó¬…é¬ › ¬ÛÀ¬ı˛±é¬ Î¬◊¬Û±√±Ú·≈ø˘ fl¡œ fl¡œ∑

3. Î¬◊øæ√√ fl¡œ fl¡œ Î¬◊¬Û±À˚˛ Ê√˘ ¢∂˝√√Ì fl¡À¬ı˛∑

4. Î¬◊øæ√√ÀÀ√˝√√ Ê√À˘¬ı˛ ˆ”¬ø˜fl¡± fl¡œ fl¡œ∑

5. Î¬◊cÓ¬±¬ı˛ ¬Û±Ô«fl¡… ’Ú≈¸±À¬ı˛ Î¬◊øæ√À√¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡¬ı˛≈Úº

6. ëøÙË¬øÊ√— ˝◊√√ÚÊ≈√ø¬ı˛í › ëø‰¬ø˘— ˝◊√√ÚÊ≈√ø¬ı˛í ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

7. ∆˙Ó¬… ¬õ∂øÓ¬À¬ı˛±Òfl¡ ¬ı± Cold resistant fl¡±Àfl¡ ¬ıÀ˘∑

8. ë’±À˘±fl¡ àÔ±ø˚˛Qí ¬ı± Photoperiodism fl¡œ∑ √œ‚« › é≈¬^ ø√¬ı¸ Î¬◊øæ√√í ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

9. ’±À˘± fl¡œ fl¡œ Î¬◊¬Û±À˚˛ Î¬◊øæ√√Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛∑

10. Heat injury ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

11. ëŒ˝√√ø˘›Ù¬±˝◊√√È¬í › ëø¶®›Ù¬±˝◊√√È¬í ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛∑

12. Warming fl‘¡Ó¬ Î¬◊øæ√À√¬ı˛ ¬Û“√±‰¬øÈ¬ ¬ı±d≈¬Ó¬±øLafl¡ Œ|øÌ Î¬◊À~‡ fl¡¬ı˛≈Úº

13. ‘Mull’ › ‘Mor’ ø˝√√Î¬◊˜±¸ fl¡œ∑

9.10 Î¬◊M√√¬ı˛˜±˘±

1. 9.3 ’—À˙¬ı˛ õ∂Ô˜ ’Ú≈À26√√ Œ√‡≈Úº

2. 9.3 ’—À˙¬ı˛ ø¡ZÓ¬œ˚˛ ’Ú≈À26√√ Œ√‡≈Úº

3. 9.4.1 ’—À˙¬ı˛ õ∂Ô˜ ’Ú≈À26√√ Œ√‡≈Úº

4. 9.4.2 ’—À˙¬ı˛ Œ˙¯∏ ’—˙øÈ¬ Œ√‡≈Úº

5. 9.4.3 ’—À˙¬ı˛ ’—˙ ŒÔÀfl¡ ‡“≈√ÀÊ√ øÚÚº

6. 9.4.3 ¤¬ı˛ (Vii) ’—˙ Œ√‡≈Úº

7. 9.4.3 ’—À˙¬ı˛ ëÓ≈¬ø˝√√Ú˚∆˙Ó¬… õ∂øÓ¬À¬ı˛±Òflí ’Ú≈À26√√ Œ√‡≈Úº

8. 9.4.4 ¤¬ı˛ photoperiodism ’—˙ Œ√‡≈Úº
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9. 9.4.4 ’—À˙¬ı˛ ø¡ZÓ¬œ˚˛ ’Ú≈À26√√ Œ√‡≈Úº

10. 9.4.3 ’—˙ Œ√‡≈Úº

11. 9.4.3 ¤¬ı˛ sun loving › Shade loving ’—˙ Œ√‡≈Úº

12. 9.6 ’—À˙¬ı˛ õ∂Ô˜ ’Ú≈À26√√ Œ√‡≈Úº

13. 9.6 ¤¬ı˛ (vii) Ú— ∆¬ıø˙©Ü…º

9.11 ¢∂&Ô¬Ûø?
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¤fl¡fl¡ 10 q ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡¸˜”˝√√ñÊ√œ¬ı ¸—¬ı˛é¬Ì
(Biogeochemical Cycles—Bio-conserva-

tion)

·Í¬Ú

10.1 õ∂d¬±¬ıÚ±

10.2 Î¬◊ÀV˙…

10.3 ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ¸—:± › õ∂fl‘¡øÓ¬

10.4 ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ·≈¬ı˛≈Q

10.5 ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ Œ|øÌø¬ıˆ¬±·

10.5.1. Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡

10.5.2 ·…±¸œ˚˛ ¬Û≈ø©Ü‰¬√flË¡

10.5.2.1. fl¡±¬ı«Ú ‰¬√flË¡

10.5.2.2. Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡

10.5.2.3. ’ø'√ÀÊ√Ú ‰¬√flË¡

10.5.3 ¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡

10.5.3.1. Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡

10.5.3.2. ¸±˘Ù¬±¬ı˛ ‰¬√flË¡

10.6 Ê√œ¬ı-¸—¬ı˛é¬Ì

10.7 ø¬ıøˆ¬iß Œ|øÌ¬ı˛ Ê√œ¬ı-¸—¬ı˛é¬Ì

(i) ¬ıÚ › ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ì–Î¬¬ıÀÚ¬ı˛ Î¬◊øæ√√ ¸—¬ı˛é¬Ì ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ìˇ

(ii) ˜»¸… › ¸±˜≈ø^fl¡ Î¬◊øæ√√ ¸—¬ı˛é¬Ì–Î¬¬˜»¸… › ¸±˜≈ø^fl¡ õ∂±Ìœ ¸—¬ı˛é¬Ì Î¬◊øæ√√ ¸—¬ı˛é¬Ìˇ

10.8 ¸±¬ı˛±—˙

10.9 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

10.10 Î¬◊M√√¬ı˛̃ ±˘±

10.11 ¢∂&Ô¬Ûø?
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10.1 õ∂d¬±¬ıÚ±

Œ˚ ‰¬√flË¡±fl¡±¬ı˛ ¬ÛÀÔ ¬ı˛±¸±˚˛øÚfl¡ Œ˜Ã˘·≈ø˘ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬Ûø¬ı˛À¬ıÀ˙

’±¬ıøÓ«¬Ó¬ ˝√√˚˛ Ó¬±Àfl¡ ∆Ê√¬ı-ˆ≈¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ¬ıÀ˘º Ù¬À˘ Ê√œ¬ıÀ√˝√√ › ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ ¤˝◊√√ ‰¬√flË¡·≈ø˘¬ı˛

˜±Ò…À˜ ¸≈¶Û©Üˆ¬±À¬ı ¬ı…±‡…± fl¡¬ı˛± ˝√√˚˛º ≈√ˆ«¬±·…¬ı˙Ó¬ ¬ıÓ«¬˜±ÀÚ ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ’ø¬ıÀ¬ı‰¬Ú±õ∂¸”Ó¬ fl¡±Ê√fl¡À˜«¬ı˛

Ê√Ú… ø¬ıøˆ¬iß é¬øÓ¬fl¡¬ı˛ ·…±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±˚˛≈˜G¬À˘ Œ¬ıÀÎ¬ˇ ˚±›˚˛±˚˛ ø¬ıøˆ¬iß ‰¬√flË¡·≈ø˘ÀÓ¬ ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±˜…

Ú©Ü ˝√√À˚˛ ‰¬À˘ÀÂ√ ¤¬ı— Ê√œ¬ı › ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸•Ûfl«¡ øÚ√±¬ı˛≈Ìˆ¬±À¬ı ø¬ı¬Ûiß ˝√√À˚˛ ¬ÛÀÎ¬ˇÀÂ√º ¤˜Úøfl¡ ø¬ıøˆ¬iß

fl¡±¬ı˛ÀÌ Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡› ø¬ıø‚ÆÓ¬ ˝√√À26√º ¤˝◊√√ ’—˙øÈ¬ÀÓ¬ fl¡±¬ı«Ú, Ú±˝◊√√À√√√∏C±ÀÊ√Ú, ’ø'√ÀÊ√Ú, Ù¬¸Ù¬¬ı˛±¸,

¸±˘Ù¬±¬ı˛ õ∂ˆ‘¬øÓ¬ ‰¬√flË¡ ¤¬ı— Î¬◊√fl¡‰¬√flË¡ ¸—Àé¬À¬Û ¬ı…±‡…± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤Â√±Î¬±ˇ ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ’ø¬ıÀ¬ı‰¬Ú±õ∂¸≈Ó¬

ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ Ù¬À˘ ¬Û‘øÔ¬ıœ¬ı˛ Ê√œ¬ı ˆ¬±G¬±¬ı˛› ø¬ı˘≈5 ˝√√À˚˛ ‰¬À˘ÀÂ√º ¤˝◊√√ ¸•Û√¡ ˆ¬±G¬±¬ı˛Àfl¡ ¬ı˛é¬± fl¡¬ı˛±¬ı˛

Ê√Ú… Ê√œ¬ı-¸—¬ı˛é¬ÀÌ¬ı˛ õ∂À˚˛±Ê√Úº ¤˝◊√√ ’—À˙ ’¬ı˛ÀÌ…¬ı˛ Î¬◊øæ√√ ¸—¬ı˛é¬Ì, ¬ıÚ… õ∂±Ìœ ¸—¬ı˛é¬Ì, ¸±˜≈ø^fl¡ ˜»¸…,

õ∂±Ìœ › Î¬◊øæ√√ ¸—¬ı˛é¬Ì õ∂ˆ‘¬øÓ¬ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√º

10.2 Î¬◊ÀV˙…

∆Ê√¬ı-ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ › Ê√œ¬ı ¸—¬ı˛é¬ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ Œ˘‡± ¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬ÛÎ¬ˇ±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ–

n ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ Ò±¬ı˛Ì±, õ∂fl‘¡øÓ¬ › ·≈¬ı˛≈Q ¸•ÛÀfl«¡

n Î¬◊√fl¡‰¬√flË¡ ¸•ÛÀfl«¡

n ø¬ıøˆ¬iß ·…±¸œ˚˛ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡·≈ø˘ ¸•ÛÀfl«¡

n ¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡·≈ø˘ ¸•ÛÀfl«¡

n ¬ıÀÚ¬ı˛ Î¬◊øæ√√ › ¬ıÚ… õ∂±ÌœÀ√¬ı˛ ¸—¬ı˛é¬ÀÌ¬ı˛ ø¬ı¯∏À˚˛ ¤¬ı—

n ¸±˜≈ø^fl¡ ˜»¸…, õ∂±Ìœ › ¸±˜≈ø^fl¡ Î¬◊øæ√À√¬ı˛ ¸—¬ı˛é¬ÀÌ¬ı˛ ø¬ı¯∏À˚˛º

10.3 ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ¸—:± › õ∂fl‘¡øÓ¬

Œ˚¸¬ı ¬ı˛±¸±˚˛øÚfl¡ Œ˜Ã˘ Î¬◊¬Û±√±Ú·≈ø˘ (Chemical elements) ø√À˚˛ Ê√œ¬ıÀ√˝√√ ·øÍ¬Ó¬ Œ¸¸¬ı

Œ˜Ã˘·≈ø˘Àfl¡ Ê√œ¬ı Ó¬±¬ı˛ øÚÀÊ√¬ı˛ ¬Ûø¬ı˛À¬ı˙ ¬ı± ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ± ŒÔÀfl¡ ¸—¢∂˝√√ fl¡À¬ı˛º Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛

õ∂Ò±Ú Î¬◊¬Û±√±Ú·≈ø˘ ¸˝√√ ¬ı˛±¸±˚˛øÚfl¡ Œ˜Ã˘·≈ø˘ Ê√œ¬ı˜G¬À˘ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡

¬Ûø¬ı˛À¬ıÀ˙ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛º ¸≈√œ‚« ¸˜˚˛ Ê≈√ÀÎ¬ˇ ∆√ø˝√√fl¡ ø¬ıfl¡±À˙¬ı˛ ¸˜˚˛ Ê√œ¬ı Œ˜Ã˘·≈ø˘Àfl¡ ¸—¢∂˝√√ fl¡À¬ı˛ ¤¬ı—

˜‘Ó≈¬…¬ı˛ ¬Û¬ı˛ Œ¬ı˛‰¬Ú õ∂ø√flË¡˚˛± › ¬ıÊ«√… ¬Û√±Ô«·≈ø˘ Ó¬…±À·¬ı˛ ˜±Ò…À˜ Ê√œ¬ı Œ¸˝◊√√ Œ˜Ãø˘fl¡ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ’±¬ı±¬ı˛
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¬Ûø¬ı˛À¬ıÀ˙ ¬ı± õ∂fl‘¡øÓ¬ÀÓ¬ øÙ¬ø¬ı˛À˚˛ Œ√˚˛º ¤ˆ¬±À¬ı Œ˚ ‰¬√flË¡±fl¡±¬ı˛ ¬ÛÀÔ¬ Ê√œ¬ıÀ√˝√√ ·Í¬ÀÚ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛

¬ı˛±¸±˚˛øÚfl¡, Œ˜Ã˘·≈ø˘ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛, Ó¬± ∆Ê√¬ı ëˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡í Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º Ê√œÀ¬ı¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛

Ê√Ú… ’øÓ¬ õ∂À˚˛±Ê√Úœ˚˛ ¤˝◊√√ ’ÕÊ√¬ı Œ˚√Ã· › ’Ú…±Ú… Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ·øÓ¬Àfl¡ ¬Û≈ø©Ü‰¬√flË¡ (Nutrient Cycle)

¬ıÀ˘º ¤˝◊√√ ‰¬√flË¡·≈ø˘ Ê√œ¬ıÀÚ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ’ÕÊ√¬ı Œ˚Ã··≈ø˘¬ı˛ ¬Û≈Ú¬ı«…¬ı˝√√±¬ı˛ ¤¬ı— õ∂±¬Û…Ó¬±Àfl¡ øÚø(Ó¬

fl¡À¬ı˛º ¬Û‘øÔ¬ıœÀÓ¬ õ∂Ò±ÚÓ¬ øÓ¬Ú Ò¬ı˛ÀÚ¬ı˛ ‰¬√flË¡ Œ√‡± ˚±˚˛º ˚Ô±–(i) Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡ (ii) ·…±¸œ˚˛

¬Û≈ø©Ü‰¬√flË¡ › (iii) ¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡º

fl¡À˚˛fl¡øÈ¬ Œ|øÌ¬ıX ¬ı± ’Ú≈√flË¡ø˜fl¡ ¸=À˚˛¬ı˛ ’±Ò±¬ı˛ ¤¬ı— ¤˝◊√√ ’±Ò±¬ı˛·≈ø˘¬ı˛ ˜Ò…¬ıÓ¬π ¬ÛÔ ø˝√√¸±À¬ı

ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡Àfl¡ ¬ı…±‡…± fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛ [øÎ¬. ø¬ı. ¬ıÈ¬øfl¡Ú › ˝◊√√.¤. Œfl¡˘±¬ı˛, 1982]º ·…±¸œ˚˛ õ∂fl‘¡øÓ¬¬ı˛

∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ’±Ò±¬ı˛øÈ¬ ¬ı±˚˛≈˜G¬˘ › ¬¬ı±ø¬ı˛˜G¬À˘ ’¬ıàÔ±Ú fl¡À¬ı˛ ¤¬ı— ¬Û˘˘  õ∂fl‘¡øÓ¬¬ı˛ ∆Ê√¬ı-

ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ’±Ò±¬ı˛øÈ¬ ˆ”¬QÀfl¡ ’¬ıøàÔÓ¬º Furely › Newey 1983 ¤¬ı˛ Ò±¬ı˛Ì± ’Ú≈¸±À¬ı˛

ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ¬ı˘ÀÓ¬ ¬ıÀÎ¬ˇ± ’±fl¡±À¬ı˛¬ı˛ ‰¬√flË¡·≈ø˘Àfl¡ Œ¬ı±Á¡±˚˛, ˚±À√¬ı˛ ˜ÀÒ… ’ÕÊ√¬ı ¬Û√±Ô«·≈ø˘ Ô±Àfl¡,

Œ˚·≈ø˘ ø¬ıøˆ¬iß ∆Ê√¬ı ¬Û˚«±À˚˛¬ı˛ ˜Ò… ø√À˚˛ ’¢∂¸¬ı˛ ˝√√˚˛ ¤¬ı— ¬ÛÀ¬ı˛ ’±¬ı±¬ı˛ ’ÕÊ√¬ı ’¬ıàÔ±˚˛ øÙ¬À¬ı˛ ’±À¸º

¬ı±˚˛≈˜G¬˘ › ¬Û˘À˘¬ı˛ ¸=˚˛ ¬ı± ’±Ò±¬ı˛ ŒÔÀfl¡ ¬Û±›˚˛± ø¬ıøˆ¬iß Î¬◊¬Û±√Ú ¬ı± Œ˜Ã˘·≈ø˘ ˜±øÈ¬¬ı˛ ˜ÀÒ… ¸ø=Ó¬

˝√√˚˛º ¸ø=Ó¬ ¬ı˛±¸±˚˛øÚfl¡ ¬ı± ’ÕÊ√¬ı Œ˜Ã˘·≈ø˘ ’±¬ı˝√√ø¬ıfl¡±¬ı˛, é¬˚˛ › ¬ı˝√√Úfl¡±¬ı˛œ õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ ˜±Ò…À˜ ˜±øÈ¬¬ı˛

ÚœÀ‰¬, Ê√˘±˙À˚˛ ¬ı± ¸˜≈À^ ¤À¸ ø˜ø˘Ó¬ ˝√√˚˛º ¬ı±˚˛¬ıœ˚˛ ¬Û˚«±À˚˛¬ı˛ (Phase) ’ÕÊ√¬ı Î¬◊¬Û±√Ú·≈ø˘ ¬ı‘ø©Ü¬ı˛

Ê√À˘¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ ŒÚÀ˜ ¤À¸ ˜±øÈ¬ÀÓ¬ Œ˜À˙º ˜±øÈ¬¬ı˛ øÂ√À^¬ı˛ ˜ÀÒ… Œ˚ ’ÕÊ√¬ı Œ˜Ã˘

› ‡±√…À˜Ã˘·≈ø˘ ¸ø=Ó¬ ˝√√˚˛, Œ¸·≈ø˘ ’±¬ı±¬ı˛ ·±ÀÂ√¬ı˛ ø˙fl¡ÀÎ¬ˇ¬ı˛ ’øˆ¬¸Ë¬ıÀÌ¬ı˛ ˜±Ò…À˜ ^¬ıÌœ˚˛ ’¬ıàÔ±˚˛

·±ÀÂ√¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º ¤¬ı˛ ¬Û¬ı˛ ·±Â√ ¤˝◊√√ ’ÕÊ√¬ı Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ¤˜Ú øfl¡Â≈√ Î¬◊¬Û±√±ÀÚ ¬Ûø¬ı˛ÌÓ¬ fl¡À¬ı˛

Œ˚ Œ¸·≈ø˘ ˆ”¬¬ı˛±¸±˚˛øÚfl¡ õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ ˜±Ò…À˜ [õ∂Ò±ÚÓ¬ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜] ·±ÀÂ√¬ı˛ Œ√˝√√Àfl¡±¯∏

› Œ¬Ûø˙·≈ø˘Àfl¡ Î¬◊ißÓ¬ › ¸¬ı˘ fl¡À¬ı˛ ¤¬ı— ¸±˜ø¢∂fl¡ˆ¬±À¬ı ·±ÀÂ√¬ı˛ ¬ı‘øXÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º ’Ô«±» Ê√œ¬ı-

¸•√x√±À˚˛¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜Ò… ø√À˚˛ ˙øq¡ õ∂¬ı±À˝√√¬ı˛ (Energy flow) ¡Z±¬ı˛± ‡±√…À˜Ã˘·≈ø˘¬ı˛ ‰¬˘Ú

Œ˚ ‰¬À√flË¡¬ı˛ ˜ÀÓ¬± Œ·±˘±fl¡±¬ı˛ ¬ÛÀÔ ‚ÀÈ¬ Ô±Àfl¡, Ó¬±Àfl¡ ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ¬ıÀ˘º ¸±Ò±¬ı˛ÌÓ¬ õ∂fl‘¡øÓ¬ÀÓ¬ Ô±fl¡±

90øÈ¬ Î¬◊¬Û±±√ÀÚ¬ı˛ ˜ÀÒ… õ∂±˚˛ 30/40 øÈ¬ ¸Ê√œ¬ı Î¬◊¬Û±±√ÀÚ¬ı˛ õ∂À˚˛±Ê√ÀÚ ˘±À·º ¤À√¬ı˛ ˜ÀÒ… øfl¡Â≈√ Î¬◊¬Û±√±Ú

[Œ˚˜Ú, fl¡±¬ı«Ú, ˝√±˝◊√ÀE±ÀÊ√Ú, ’ø'√ÀÊ√Ú › Ú±˝◊√√À√√√∏C±ÀÊ√Ú] Œ¬ıø˙ ¬Ûø¬ı˛˜±ÀÌ õ∂À˚˛±Ê√Ú ˝√√˚˛, ’Ú…·≈ø˘ fl¡˜

¬Ûø¬ı˛˜±ÀÌ, ¤˜Úøfl¡ ’øÓ¬ ¸±˜±Ú… ¬Ûø¬ı˛˜±ÀÌ› õ∂À˚˛±Ê√Ú ˝√√˚˛º Œ˚ ¬Ûø¬ı˛˜±ÀÌ˝◊√ õ∂À˚˛±Ê√Ú Œ˝√√±fl¡ Ú± Œfl¡Ú,

Î¬◊¬Û±√±Ú·≈ø˘ ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡·≈ø˘Àfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º

¸±Ò±¬ı˛ÌÓ¬ ¬Û±˘ø˘fl¡ ¬Û˚«±˚˛ (sedimentary phase) ŒÔÀfl¡ Î¬◊æ≈√Ó¬ ’ÕÊ√¬ı Î¬◊¬Û±√Ú·≈ø˘ ˜±øÈ¬ ŒÔÀfl¡

·±ÀÂ√¬ı˛ ø˙fl¡ÀÎ¬ˇ¬ı˛ ˜±Ò…À˜ ¬Û≈ø©ÜÀ˜ÃÀ˘¬ı˛ ^¬ıÌ¬ı˛”À¬Û ·‘˝√√œÓ¬ ˝√√˚˛, ˚± ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ¤fl¡øÈ¬ ’Ú…Ó¬˜ ø¬ı¯∏˚˛º

øfl¡Â≈√ ¬Û≈ø©ÜÀ˜Ã˘ ˜±øÈ¬¬ı˛ ¸=˚˛ ŒÔÀfl¡ ŒÒÃÓ¬ ˝√√À˚˛ ˚±˚˛ ¤¬ı— ’±¬ı±¬ı˛ ¬Û±˘ø˘fl¡ ¬Û˚«±À˚˛ øÙ¬À¬ı˛ ’±À¸º ’±¬ı±¬ı˛
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øfl¡Â≈√ ¬Û≈ø©ÜÀ˜Ã˘ ¤¬ı— ’Ú…±Ú… øfl¡Â≈√ ¬ı˛±¸±˚˛øÚfl¡ ^¬ı… Ú√Ú√œ¬ı˛ ˜±Ò…À˜ ŒÒÃÓ¬ ˝√√˚˛ ¤¬ı— ¬Ûø¬ı˛À˙À¯∏ ¸˜≈À^

ø·À˚˛ Œ˜À˙ [ø‰¬S 1]

·±Â√ Œ˚ ’ÕÊ√¬ı Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ¬ı± ¬Û≈ø©ÜÀ˜Ã˘·≈ø˘Àfl¡ ¢∂˝√√Ì fl¡À¬ı˛ Œ¸·≈ø˘ ˙øq¡õ∂¬ı±À˝√√¬ı˛ (Energy

Flow) ˜±Ò…À˜ ‡±√…˙‘∫À˘¬ı˛ ø¬ıøˆ¬iß √√√∏CøÙ¬fl¡d¬À¬ı˛ (Tropical level) ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛ [ø‰¬S 2]
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˚‡Ú ¬Û≈ø©ÜÀ˜Ã˘·≈ø˘ ·±ÀÂ√¬ı˛ Œ¬Ûø˙ ·Í¬ÀÚ › Œ√˝√√Àfl¡±¯∏ ·Í¬ÀÚ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛, ¤¬ı— ˚‡Ú ¤·≈ø˘ ø¬ıøˆ¬iß

√√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ ’z¬·«Ó¬ ø¬ıøˆ¬iß Ê√œ¬ıÀ√À˝√√¬ı˛ ˜ÀÒ… ’±¬ıøÓ«¬Ó¬ ˝√√˚˛ › ¸ø=Ó¬ ˝√√˚˛, Ó¬‡Ú ¤˝◊√√ ¬Û√±Ô«·≈ø˘ ∆Ê√¬ı

¬Û√±ÀÔ« ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— ∆Ê√¬ı ’±Ò±¬ı˛ ¬ı± ∆Ê√¬ı ¬Û˚«±À˚˛¬ı˛ ’±Ò±À¬ı˛ ¸ø=Ó¬ ˝√√˚˛º

øÚ•ßø˘ø‡Ó¬ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û±À˚˛ Î¬◊øæ√√ › Ê√œ¬ıÊ√z≈¬¬ı˛ ∆Ê√¬ı Î¬◊¬Û±√±Ú·≈ø˘ øÚ·«Ó¬ ˝√√˚˛º ˚Ô±–

(A) ø¬ıÀ˚˛±Ê√Àfl¡¬ı˛ [õ∂Ò±ÚÓ¬ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±] ¡Z±¬ı˛± ·±ÀÂ√¬ı˛ ¬Û±Ó¬±, fl¡±G¬ › ’Ú…±Ú… ’—˙, ˜‘Ó¬ ¬Û˙≈¬Û±ø‡¬ı˛

Œ√˝√√±¬ıÀ˙¯∏ õ∂ˆ‘¬øÓ¬ ø¬ıÀ˚˛±Ê√ÀÚ¬ı˛ ˜±Ò…À˜ [ø‰¬S 3]–Litter layer ¬ı± ¬ÛS˜˚˛ d¬À¬ı˛ ¸…±Àõ∂±Ù¬±˝◊√√ÀÈ¬¬ı˛ [Œ˚

¸¬ı õ∂±Ìœ ˜‘Ó¬ ·±Â√¬Û±˘± ¬ı± õ∂±ÌœÀ√˝√√ ŒÔÀfl¡ Î¬◊»¬Ûiß ∆Ê√¬ı-Œ˚Ã· ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛ ¬ı“√±À‰¬] ˜±Ò…À˜

˜‘Ó¬ ∆Ê√¬ı ¬Û√±Ô«·≈ø˘¬ı˛ (DOM=Dead Organic Matter) √flË¡ø˜fl¡é¬˚˛ ø‰¬ÀS Œ√‡±ÀÚ± ˝√√À˚˛ÀÂ√º ¤˝◊√√ ∆Ê√¬ı

¬Û√±Ô«·≈ø˘ ø¬ıÀ˚˛±Ê√Ú ¬ı± ¬Û‰¬ÀÚ¬ı˛ ˜±Ò…À˜ ’ÕÊ√¬ı ¬Û±ÀÔ« ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı— ’±¬ı±¬ı˛ ˜±øÈ¬ÀÓ¬ ø·À˚˛ Œ˜À˙º
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(B) ¬ı<ø¬ı≈√…», ≈√‚«È¬Ú±Ê√øÚÓ¬ √±¬ı±Ú˘ ’Ô¬ı± ˜±Ú≈À¯∏¬ı˛ ˝◊√√26√±fl‘¡Ó¬ ’ø¢ü¸—À˚±À·¬ı˛ Ù¬À˘ ’¬ı˛Ì… √˝√√ÀÚ¬ı˛

˜±Ò…À˜–¬Û≈ÀÎ¬ˇ ˚±¬ı±¬ı˛ Ù¬À˘ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ’—˙·≈ø˘ ¬ı±˚˛≈˜G¬À˘ øÚ·«Ó¬ ˝√√˚˛ ¤¬ı— ’Ò–Àé¬¬ÛÀÚ¬ı˛ õ∂ˆ¬À¬ı

ˆ”¬ˆ¬±À· ¬ÛøÓ¬Ó¬ ˝√√˚˛ ¤¬ı— ¬Û≈Ú¬ı˛±˚˛ ^¬ıÌœ˚˛ ’ÕÊ√¬ı ¬Û√±ÀÔ« ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ ˜±øÈ¬¬ı˛ ’±Ò±¬ı˛ ¬ı± Soil Storage

¤ ø˜ø˘Ó¬ ˝√√˚˛º

(C) ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ¬Ûø¬ı˛Ó¬…q¡ ¬ı± ¬ıÊ«√… ¬Û√±Ô«·≈ø˘ [Œ·±¬ı¬ı˛, ˜”S ˝◊√√Ó¬…±ø√] ø¬ıÀ˚˛±Ê√fl¡ (decomposer)

› Ê√œ¬ı±Ì≈ (microbe) ¡Z±¬ı˛± ø¬ıÀù≠ø¯∏Ó¬ ˝√√˚˛ ¤¬ı— ¬Û≈Ú¬ı˛±˚˛ ’ÕÊ√¬ı Î¬◊¬Û±√±ÀÚ ¬¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º ¤˝◊√√ ’ÕÊ√¬ı

Î¬◊¬Û±√±Ú·≈ø˘ ’±¬ı±¬ı˛ ^¬ıÌœ˚˛ ’¬ıàÔ±˚˛ Soil Storage ¬ı± ˜±øÈ¬¬ı˛ ’±Ò±À¬ı˛ ¸ø=Ó¬ ˝√√˚˛ [ø‰¬S 4]º

˜‘Ó¬
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¸≈Ó¬¬ı˛±— Œ√‡± ˚±À26√ Œ˚, ^¬ıÌœ˚˛ ’ÕÊ√¬ı ¬Û±√ÀÔ«¬ı˛ [¬ı˛±¸±˚˛øÚfl¡ ¬Û≈ø©ÜÀ˜Ã˘] ‰¬˘Ú › ’±¬ıÓ«¬Ú

ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ’¬Ûø¬ı˛˝√√±˚« ’e·º ’ÕÊ√¬ı ¤˝◊√√ ¬Û√±Ô«·≈ø˘ ¬Û±˘ø˘fl¡ › ¬ı±˚˛¬ıœ˚˛ ¬Û˚«±˚˛ ŒÔÀfl¡ ¬Û±›˚˛±

˚±˚˛, ˚± ¸Ê√œ¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ∆Ê√¬ı¬Û˚«±À˚˛¬ı˛ ˜±Ò…À˜ ’¬ıÀ˙À¯∏ ’ÕÊ√¬ı ’¬ıàÔ±˚˛ øÙ¬À¬ı˛ ’±À¸º ≈√øÈ¬ øˆ¬iß

Î¬◊¬Û±À˚˛ › ˜±S±˚˛ ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ’±À˘±ø‰¬Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ˚Ô± (i) ¤fl¡¸±ÀÔ ¸˜d¬ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛

√ŒflË¡±fl¡±¬ı˛ ’±¬ıÓ«¬Ú › (ii) ¶§Ó¬La Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ‰¬√flË¡±fl¡±¬ı˛ ’±¬ıÓ«¬Ú–Œ˚˜Ú ˝√√±˝◊ÀE±ÀÊ√Ú ‰¬√flË¡, fl¡±¬ı«Ú ‰¬√flË¡,

Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡ õ∂ˆ‘¬øÓ¬º ¤Â√±Î¬ˇ± Î¬◊√fl¡ ‰¬√flË¡, ¬Û˘˘ ‰¬√flË¡ › Ò±Ó¬¬ı ‰¬√flË¡·≈ø˘ ø¬ıd¬±ø¬ı˛Ó¬ˆ¬±À¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡

‰¬À√flË¡¬ı˛ ˜ÀÒ… ’±À˘±ø‰¬Ó¬ ˝√√À˚˛ Ô±Àfl¡º
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10.4 ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ ·≈¬ı˛≈Q

fl¡±¬ı«Ú (C), ˝√√±˝◊√√ÀE±ÀÊ√Ú (H), ’ø'√ÀÊ√Ú (O), Ú±˝◊√À√√√∏C±ÀÊ√Ú (N), Ù¬¸Ù¬¬ı˛±¸ (P), fl¡…±˘ø¸˚˛±˜ (Ca),

¸±˘Ù¬±¬ı˛ (S) õ∂ˆ‘¬øÓ¬ Œ˜Ã˘·≈ø˘ Ê√œ¬ıÀ√˝√√Àfl¡±À¯∏¬ı˛ Ó¬Ô± õ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ õ∂±Ôø˜fl¡ Î¬◊¬Û±√±Úº ¤¸¬ı

Œ˜Ã˘·≈ø˘¬ı˛ ’ˆ¬±¬ı Ê√œ¬ıÀfl¡±¯∏Àfl¡ ˆ¬±À˘±ˆ¬±À¬ı ·øÍ¬Ó¬ ˝√√ÀÓ¬ Œ√˚˛ Ú±º Ù¬À˘ Ê√œ¬ıÀ√˝√√ ·Í¬ÀÚ¬ı˛ Ê√Ú… ¤˝◊√√

Œ˜Ã˘·≈ø˘¬ı˛ Ê√œ¬ıÀ√À˝√√ ’±˜¬ı˛Ì Œ˚±·±ÀÚ¬ı˛ õ∂À˚˛±Ê√Ú ’±ÀÂ√º Ê√œ¬ı ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ ¤˝◊√√ ¸—¢∂˝√√ fl¡À¬ı˛º ·±Â√

ø˙fl¡ÀÎ¬ˇ¬ı˛ ¸±˝√√±À˚… ¬ı˛¸ Œ˙±¯∏ÀÌ¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ ŒÔÀfl¡ Œ˜Ã˘·≈ø˘Àfl¡ ‡øÚÊ√ ˘¬ıÀÌ¬ı˛ ’±fl¡±À¬ı˛ ¢∂˝√√Ì fl¡À¬ı˛º

’±˜¬ı˛± Î¬◊q¡ Î¬◊øæ√√ ‡±√… Œ˜Ã˘·≈ø˘Àfl¡ Ê√˘, ≈√Ò › ˘¬ıÀÌ¬ı˛ ˜±Ò…À˜ ’±˜±À√¬ı˛ Œ√À˝√√ ‡±√… › ¬Û±Úœ˚˛¬ı˛”À¬Û

¢∂˝√√Ì fl¡ø¬ı˛º Ó‘¬ÌÀˆ¬±Ê√œ õ∂±Ìœ·≈ø˘ ·±Â√Àfl¡ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√ÀÌ¬ı˛ ˜±Ò…À˜ ¤¬ı— ˜±—¸±˙œ õ∂±Ìœ·≈ø˘ Ó‘¬ÌÀˆ¬±Ê√œ

õ∂±Ìœ·≈ø˘Àfl¡ Œ‡À˚˛ Ó¬±À√¬ı˛ Œ√À˝√√ ‡±√… ¬ı± ¬Û≈ø©Ü Œ˜Ã˘·≈ø˘¬ı˛ Œ˚±·±Ú ’¬ı…±˝√√Ó¬ ¬ı˛±À‡º ¸≈Ó¬¬ı˛±— Ê√œÀ¬ı¬ı˛±

˚ø√ Œfl¡¬ı˘˜±S ¬Û≈ø©ÜÀ˜Ã˘ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ ¸—¢∂˝√√ fl¡À¬ı˛ Œ˚Ó¬ ¤¬ı— ’Ú…ø√Àfl¡ ¬Ûø¬ı˛Ó¬…±·

Ú± fl¡¬ı˛ÀÓ¬± ¬ı± ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬ø¬ı˛À˚˛ Ú± ø√Ó¬, Ó¬±˝√√À˘ ¤˜Ú ¤fl¡ ¸˜˚˛ ’±¸ÀÓ¬± Œ˚, ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˜ÀÒ…

Î¬◊q¡ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ’±¬ı˛ ¬Û±›˚˛± Œ˚Ó¬ Ú±, ’Ô«±» ¤·≈ø˘ øÚ–À˙ø¯∏Ó¬ ˝√√À˚˛ Œ˚Ó¬º Ù¬À˘ Ê√œÀ¬ı¬ı˛ Ê√œ¬ıÚ‰¬√flË¡

(Life Cycle) ˝√√˚˛ÀÓ¬± õ∂ˆ¬±ø¬ıÓ¬ ˝√√Ó¬ ¤¬ı— ¤fl¡¸˜˚˛ ˝√√˚˛ÀÓ¬± ¬Û‘øÔ¬ıœÀÓ¬ Œfl¡±ÀÚ± Ê√œ¬ı ’±¬ı˛ Œ¬ı“√À‰¬ Ô±fl¡ÀÓ¬

¬Û±¬ı˛ÀÓ¬± Ú± , ¤¸¬ı ¬ı˛±¸±˚˛øÚfl¡ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… ˆ¬±¬ı˛¸±À˜…¬ı˛ ’ˆ¬±¬ı Œ√‡± ø√À˘ ¬Û‘øÔ¬ıœÀÓ¬ Ê√œÀ¬ı¬ı˛Ò√ı—¸

’øÚ¬ı±˚« ˝√√Ó¬º

¸≈Ó¬¬ı˛±— ¬ı˘± ˚±˚˛ Œ˚, ë∆Ê√¬ı-ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡í Œfl¡±ÀÚ± ¤fl¡øÈ¬ ø¬ıÀ˙¯∏ ¬Ûø¬ı˛À¬ıÀ˙ Ê√œÀ¬ı¬ı˛ Ê√ij, ¬ı‘øX

› ˜‘Ó≈¬…¬ı˛ Œé¬ÀS ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛ ¤¬ı— ¤˝◊√√ ‰¬À√flË¡¬ı˛ ˜±Ò…À˜˝◊√√ ¬Ûø¬ı˛À¬ıÀ˙ › õ∂fl‘¡øÓ¬ÀÓ¬

·≈¬ı˛≈Q¬Û”Ì« Œ˜Ã˘·≈ø˘¬ı˛ àÔ±ø˚˛Q › ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ Ô±Àfl¡º

10.5 ∆Ê√¬ı-ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ Œ|øÌø¬ıˆ¬±·

¸±Ò±¬ı˛ÌÓ¬ ∆Ê√¬ı-ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ˝√√˚˛ øÓ¬Ú Œ|øÌ¬ı˛º ˚Ô±–

(1) Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡ (Hydrological Cycle)

(2) ·…±¸œ˚˛ ¬Û≈ø©Ü‰¬√flË¡ (Gaseous Nutrient Cycles)

(3) ¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡ (Sedimentary Nutrient Cycle)

’øÒfl¡±—˙ Ê√œÀ¬ı¬ı˛ Ê√œ¬ıÚ øÚˆ«¬¬ı˛ fl¡À¬ı˛ Ê√˘, ’ø'√ÀÊ√Ú › Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ õ∂øÓ¬øÚ˚˛Ó¬ ·…±¸œ˚˛ ’±¬ıÓ«¬ÀÚ¬ı˛

Î¬◊¬Û¬ı˛º ¤˝◊√√ ‰¬√flË¡·≈ø˘¬ı˛ ˜ÀÒ… ¤fl¡øÈ¬ ·…±¸œ˚˛ ¬Û˚«±˚˛ ’±ÀÂ√ ¤¬ı— ¤fl¡øÈ¬ ¶§±ˆ¬±ø¬ıfl¡ ¢∂˝√√Ìfl¡±¬ı˛œ › Ó¬…±·fl¡±¬ı˛œ

õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ¤·≈ø˘ ¬Ûø¬ı˛‰¬±ø˘Ó¬º ¸±Ò±¬ı˛ÌÓ¬ ¤˝◊√√ ‰¬√flË¡·≈ø˘ õ∂fl‘¡øÓ¬ÀÓ¬ ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ ¬ı˛±À‡ ¤¬ı— ¤fl¡øÈ¬

¬ÛÔ ø√À˚˛ Œfl¡±ÀÚ± ¤fl¡øÈ¬ Î¬◊¬Û±√±Ú ¬ı‘øX Œ¬ÛÀ˘ ’Ú… ¤fl¡øÈ¬ ¬ÛÔ ø√À˚˛ Î¬◊¬Û±√±ÚøÈ¬¬ı˛ é¬˚˛ ˝√√˚˛ ¤¬ı— ¤ˆ¬±À¬ı

→
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Î¬◊¬Û±√±ÚøÈ¬¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ Ô±Àfl¡º ’¬ı˙… ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ’Õ¬ı:±øÚfl¡ ø√flË¡˚˛±fl¡˘±¬Û ¤˝◊√√ ˆ¬±¬ı˛¸±˜…Àfl¡

ø¬ıÀ˙¯∏ˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ’Ô«±» ˆ¬±¬ı˛¸±˜… Ú©Ü ˝√√À˚˛ Œ˚ÀÓ¬ ¬Û±À¬ı˛º Œ˚˜Ú Ê√œ¬ı˜G¬À˘ fl¡œÈ¬Ú±˙fl¡

› ’Ú…±Ú… ø¬ı¯∏±q¡ ¬Û√±ÀÔ«¬ı˛ ¬ı…¬ı˝√√±¬ı˛ Ú±˝◊√√√√À√√√∏C±ÀÊ√Ú ‰¬À√flË¡ ˆ¬±¬ı˛¸±À˜…¬ı˛ é¬øÓ¬ fl¡À¬ı˛º ¬ı±˚˛≈˜G¬À˘ fl¡˘fl¡±¬ı˛‡±Ú±

› ·±øÎ¬ˇ ŒÔÀfl¡ øÚ·«Ó¬ ŒÒ“√±˚˛± [Œ˚˜Ú fl¡±¬ı«Ú] fl¡±¬ı«Ú ‰¬À√flË¡¬ı˛ ˆ¬±¬ı˛¸±˜… Ú©Ü fl¡À¬ı˛º ¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ‰¬À!¡¬ı˛

Œé¬ÀS Ê√œ¬ı˜G¬˘ ŒÔÀfl¡ Œ˜Ã˘ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ õ∂øÓ¬øÈ¬ ¬Ûø¬ı˛Ó¬…q¡ ˝√√˚˛ ¤¬ı— ¸˜≈À^ ¸ø=Ó¬ ˝√√˚˛º øfl¡z≈¬ ¸˜≈^

ŒÔÀfl¡ àÔ˘ˆ¬±À· ¤·≈ø˘ ‡≈¬ı ÒœÀ¬ı˛ ÒœÀ¬ı˛ ’±¬ı±¬ı˛ øÙ¬À¬ı˛ ’±À¸º ∆Ê√ø¬ıfl¡ ¬Ûø¬ı˛¬ı˝√√ÀÚ¬ı˛ ˜±Ò…À˜ [Œ˚˜Ú ¸±˜≈ø^fl¡

¬Û±ø‡À√¬ı˛ ˜˘˜”S Ó¬…±À·¬ı˛ Ù¬À˘] ø˙˘±¬ı˛ ’±¬ı˝√√ø¬ıfl¡±À¬ı˛¬ı˛ ˜±Ò…À˜ ¤¬ı— ’±À¢ü˚˛ø·ø¬ı˛ ŒÔÀfl¡ ˘±ˆ¬± øÚ·«˜ÀÚ¬ı˛

˜±Ò…À˜ Œ˜Ã˘ Î¬◊¬Û±√±Ú·≈ø˘ ¸˜≈^ ŒÔÀfl¡ àÔ˘ˆ¬±À· øÙ¬À¬ı˛ ’±À¸º]

·±Â√ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ ù´¸ÀÚ¬ı˛ Î¬◊ÀVÀ˙… CO2 ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ˜±Ú≈¯∏ › ¬Û˙≈¬Û±ø‡ ù´¸ÀÚ¬ı˛ Ê√Ú…

¬ı±˚˛≈ ŒÔÀfl¡ ’ø'√ÀÊ√Ú O2 ¢∂˝√√Ì fl¡À¬ı˛º ¬ı±˚˛≈˜G¬À˘¬ı˛ ˜ÀÒ… õ∂±˚˛ 77% Ú±˝◊√√À√√√∏C±ÀÊ√Ú Ô±fl¡± ¸ÀN Ê√œ¬ıÊ√z≈¬

› Î¬◊øæ√√ Ó¬± ¸¬ı˛±¸ø¬ı˛ ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Î¬◊øæ√√ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ˜±øÈ¬ ŒÔÀfl¡ Ú±˝◊√√À√√√∏CÈ¬, Ú±˝◊√√À√√√∏C±˝◊√√È¬ ›

’…±À˜øÚ˚˛±˜ ‚øÈ¬Ó¬ ˘¬ıÌ¬ı˛”À¬Û Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ø¬ıøˆ¬iß ¬Û˙≈¬Û±ø‡ Î¬◊øæ√√À√˝√√ ŒÔÀfl¡ ¤˝◊√√

Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛º Î¬◊øæ√√ › õ∂±Ìœ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ ¸¬ı¸˜˚˛ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ (0.03%) ’ø'√ÀÊ√Ú

(21%) › Ú±˝◊√√À√√√∏C±ÀÊ√Ú (77%) ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘› ¬ı±˚˛≈˜G¬À˘ ¬ı± ˜±øÈ¬ÀÓ¬ ¤À√¬ı˛ ‚±È¬øÓ¬ ˝√√˚˛ Ú±º õ∂fl‘¡øÓ¬

∆Ê√¬ı-ˆ≈¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡·≈ø˘¬ı˛ ˜±Ò…À˜ ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı˝◊√√ ¤˝◊√√ ˆ¬±¬ı˛¸±˜… ¬ı˛é¬± fl¡À¬ı˛º

10.5.1 Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡

Ê√˘ ˝√√˘ õ∂fl‘¡øÓ¬¬ı˛ ¤fl¡øÈ¬ ’øÓ¬ ’˜”˘… √±Ú ¤¬ı— ¬ı±d¬ø¬ı√…±¸—√flË¡±z¬ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ˜ÀÒ… ø¬ıÀ˙¯∏

·≈¬ı˛≈Q¬Û”Ì«º Ê√œÀ¬ı¬ı˛± ø¬ıøˆ¬iß fl¡±¬ı˛ÀÌ Ê√À˘¬ı˛ õ∂À˚˛±Ê√Ú ’Ú≈ˆ¬¬ı fl¡À¬ı˛, ˚ø√› Œfl¡±ÀÚ± ø¬ıÀ˙¯∏ Œ|øÌ¬ı˛ Ê√œÀ¬ı¬ı˛

Œé¬ÀS Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì › ˜±Ú ’Ú…±Ú… Ê√œÀ¬ı¬ı˛ Œ‰¬À˚˛ ’±˘±√±º

’Ò–Àé¬¬ÛÀÚ¬ı˛ ø¬ıøˆ¬iß õ∂ø√flË¡˚˛±·≈ø˘ Œ˚˜Ú, ¬ı‘ø©Ü¬Û±Ó¬, Ó≈¬¯∏±¬ı˛¬Û±Ó¬, ø˙˘±¬ı‘ø©Ü, ·≈“√øÎ¬ˇ ¬ı‘ø©Ü õ∂ˆ‘¬øÓ¬¬ı˛ ˜±Ò…À˜

¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ ˆ”¬¬Û‘Àá¬ Ê√˘ ¬ÛøÓ¬Ó¬ ˝√√˚˛º ø¬ıøˆ¬iß Ú√Ú√œ¬ı˛ ˜±Ò…À˜ ¤˝◊√√ Ê√˘ ˝√}√√√, ¸˜≈^ õ∂ˆ‘¬øÓ¬ ¸≈ø¬ı˙±˘

Ê√˘ˆ¬±··≈ø˘ÀÓ¬ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛ › ¸ø=Ó¬ ˝√√˚˛º ’±¬ı±¬ı˛ ¸”À˚«¬ı˛ Ó¬±À¬Û ›˝◊√√ ¸ø=Ó¬ Ê√˘ ¬ı±©Ûœˆ”¬Ó¬ ˝√√À˚˛

ÿÒ√ı«±fl¡±À˙ Ê√˘±ˆ¬±··≈ø˘ÀÓ¬ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛ › ¸ø=Ó¬ ˝√√˚˛º ’±¬ı±¬ı˛ ¸”À˚«¬ı˛ Ó¬±À¬Û ›˝◊√√ ¸ø=Ó¬ Ê√˘ ¬ı±©Ûœˆ”¬Ó¬

˝√√À˚˛ Î¬◊Ò√ı«±fl¡±À˙ Î¬◊ÀÍ¬ ¬ÛÀÎ¬ˇº ˜±øÈ¬¬ı˛ ’¸—‡… øÂ√À^¬ı˛ ˜ÀÒ… ¤¬ı— ¤˜Úøfl¡ ·±Â√¬Û±˘±¬ı˛ Œ√À˝√√¬ı˛ øÂ√^·≈ø˘¬ı˛

˜ÀÒ… Ê√˘ ¸ø=Ó¬ ˝√√À˚˛ Ô±Àfl¡º ·±ÀÂ√¬ı˛ Œ√˝√√ ŒÔÀfl¡ ¸”˚«Ó¬±À¬Û Œ˚ Ê√˘ Œ˜±‰¬Ú ˝√√˚˛ Ó¬± ë¬ı±©ÛÀ˜±‰¬Úí Ú±À˜

¬Ûø¬ı˛ø‰¬Ó¬º Ê√˘œ˚˛ ¬ı±©Û ‚Úœˆ”¬Ó¬ ˝√√À˚˛ ÿÒ√ı«±fl¡±À˙ Œ˜À‚¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¤fl¡¸˜˚˛ ¬ı‘ø©Ü¬Û±Ó¬, Ó≈¬¯∏±¬ı˛¬Û±Ó¬

õ∂ˆ‘¬øÓ¬ ’Ò–Àé¬¬ÛÌfl¡±¬ı˛œ õ∂ø√flË¡˚˛±·≈ø˘¬ı˛ ˜±Ò…À˜ ˆ”¬¬Û‘Àá¬ ŒÚÀ˜ ’±À¸º ‰¬À√flË¡¬ı˛ ’±fl¡±À¬ı˛ ˆ”¬¬Û‘Àá¬ ’¬ıàÔ±Úfl¡±¬ı˛œ

Ê√À˘¬ı˛ ¬ı±©Ûœˆ¬¬ıÚ › ÿÒ√ı«·˜Ú ¤¬ı— ÿÒ√ı«±fl¡±˙ ŒÔÀfl¡ Ê√˘œ˚˛ ¬ı±À©Û¬ı˛ Ó¬¬ı˛˘œˆ¬¬ıÀÚ¬ı˛ ˜±Ò…À˜ ˆ”¬¬Û‘Àá¬

’±·˜Ú ¤fl¡fl¡Ô±˚˛ Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

→
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Œ˚ Œfl¡±ÀÚ± Î¬◊øæ√√ ¬ı± Ê√œ¬ıÊ√z≈¬¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Œé¬ÀS Î¬◊√fl¡‰¬√flË¡ ¬ı± Ê√˘‰¬√flË¡ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì«

øÚ˚˛Lafl¡º Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ (Life Cycle) õ∂À˚˛±Ê√ÀÚ ˆ”¬¬Û‘Àá¬ Ê√˘ ‡≈¬ı fl¡˜ ¬Ûø¬ı˛˜±ÀÌ ’¬ıàÔ±Ú fl¡À¬ı˛º Ê√˘‰¬À√flË¡¬ı˛

ø¬ıøˆ¬iß ø√flË¡˚˛±·≈ø˘¬ı˛ ˜±Ò…À˜ Ê√˘ Ê√œ¬ıÀ√À˝√√¬ı˛ fl¡±ÀÊ√ ˘±À·º õ∂fl‘¡Ó¬¬ÛÀé¬ ¤˝◊√√ Ê√˘‰¬√flË¡ Œ¸Ã¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛

˜±Ò…À˜ ¬Ûø¬ı˛‰¬±ø˘Ó¬ ˝√√˚˛, ˚±¬ı˛ õ∂ˆ¬±À¬ı Ú√œ, ˝√}√√√, ¸˜≈^ › ¸Ê√œ¬ı Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ Œ√˝√√ ŒÔÀfl¡ Ê√˘¬ı±©Ûœˆ”¬Ó¬

˝√√˚˛º ˆ”¬¬Û‘Àá¬ ¸˜d¬ ’Ò–Àé¬ø¬ÛÓ¬ Ê√À˘¬ı˛ Î¬◊»¸ ˝√√˘ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ê√˘œ˚˛ ¬ı±©Ûº ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ Ê√˘

¬ı± Ó≈¬¯∏±¬ı˛ ’Ò–Àé¬ø¬ÛÓ¬ ˝√√À˚˛ ˆ”¬¬Û‘Àá¬¬ı˛ Ê√œ¬ı˜G¬À˘ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ˆ”¬¬Û‘Àá¬ ¬ı± ˆ”¬·Àˆ«¬¬ı˛ Ê√˘ ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛

¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛ ¤¬ı— Ê√˘‰¬√flË¡øÈ¬ ¬Û≈Ú¬ı˛±˚˛ fl¡±Ê√ fl¡À¬ı˛º Ê√˘‰¬À√flË¡¬ı˛ Œé¬ÀS ’Ú… ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛

˝√√˘ ¤˝◊√√ Œ˚ ’±26√±√Úfl¡±¬ı˛œ ¬ıd≈¬·≈ø˘ ’øÓ¬ø¬ı˛q¡ ¬ı±©Ûœˆ¬¬ıÚÀfl¡ ¬ı±Ò± Œ√˚˛ ¤¬ı— Î¬◊øæ√√ › Ê√œ¬ıÊ√z≈¬Àfl¡ ’±^«Ó¬±¬ı˛

¶§±ˆ¬±ø¬ıfl¡ õ∂À˚˛±Ê√√ÀÚ¬ı˛ Ó≈¬˘Ú±˚˛ fl¡˜ ’±^«Ó¬±˚≈q¡ ’¬ıàÔ±˚˛ ¬ı“√±‰¬ÀÓ¬ ¸±˝√√±˚˛… fl¡À¬ı˛º

øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛ Ê√À˘¬ı˛ ¸•Û”Ì« ’±¬ıÓ«¬Ú [ ˚± ¬Ûø¬ı˛À¬ıÀ˙ Ê√À˘¬ı˛ ¸—¬ı˛é¬ÌÀfl¡ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛]

fl¡±Ê√ fl¡À¬ı˛º

˚Ô±ñ (i) ¬ı‘ø©Ü¬Û±Ó¬ › Ó≈¬¯∏±¬ı˛¬Û±Ó¬¬ı˛”À¬Û ’Ò–Àé¬¬ÛÌ,

(ii) ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘ ’øÓ¬ ^≈Ó¬ Ê√À˘¬ı˛ ¬Û≈Ú¬ı˛±·˜Ú,

(iii) Ú√œ, ˝√}√√√ › ¸˜≈^ ŒÔÀfl¡ ¬ı±©Ûœˆ¬¬ıÚº

(iv) Î¬◊øæ√√À√˝√√ ŒÔÀfl¡ ¬ı±©ÛÀ˜±‰¬Ú,

(v) Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬ı±©Ûœˆ¬¬ıÚ,

(vi) Ú√œ › Œˆ¬Ã˜Ê√˘ ŒÔÀfl¡ Ê√˘øÚfl¡±˙º

ÚœÀ‰¬¬ı˛ ø‰¬SøÈ¬ÀÓ¬ [ø‰¬S¬ı˛] Ê√˘‰¬√flË¡ fl¡À˚˛fl¡øÈ¬ ¬Û˚«±˚˛ Œ√‡±ÀÚ± ˝√√À˚˛ÀÂ√º ¤ÀÓ¬ Œ√‡± ˚±À26√ Œfl¡±Úƒ Œfl¡±Úƒ

’=˘ ŒÔÀfl¡ Ê√˘ ¬ı±©Ûœˆ”¬Ó¬ ˝√√À˚˛ Î¬◊Ò√ı«±fl¡±À˙ ›ÀÍ¬, fl¡œˆ¬±À¬ı Ê√˘œ˚˛ ¬ı±©Û ‚Úœˆ”¬Ó¬ ˝√√À˚˛ Œ˜À‚¬ı˛ ¸‘ø©Ü

˝√√˚˛ ¤¬ı— Œ˜‚ ŒÔÀfl¡ ¬ı‘ø©Ü¬Û±Ó¬ ¬ı˛”À¬Û Ê√˘ fl¡œˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ ŒÚÀ˜ ’±À¸º ˆ”¬¬Û‘Àá¬ ¬ÛøÓ¬Ó¬ Ê√˘ Ú√œÚ±˘±¬ı˛

˜±Ò…À˜ ¸˜≈À^ ¬ı± ˝√}√√À√ ¤À¸ ¸ø=Ó¬ ˝√√˚˛ ¤¬ı— ¤˝◊√√ Ê√À˘¬ı˛ øfl¡Â≈√ ’—˙ ‰¬“≈√˝◊√√À˚˛ ˜±øÈ¬ÀÓ¬ Ô±fl¡± ’¸—‡…

øÂ^ ø√À˚˛ ˆ”¬·Àˆ«¬ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ˜±øÈ¬¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ‰¬“≈√˝◊√√À˚˛ ’¬ıÀ˙À¯∏ ˝√}√√√, ¸˜≈^ ¬ı± ’Ú… Œfl¡±ÀÚ±

Ê√˘ˆ¬±À· ø·À˚˛ Œ˜À˙º Ó¬±˝◊√√ Œ√‡± ˚±˚˛ Œ˚, ¸”˚«±À˘±fl¡ › ’øˆ¬fl¡¯∏«ñ¤˝◊√√ ≈√øÈ¬ Î¬◊¬Û±√±Ú Ê√˘‰¬À√flË¡¬ı˛ Œé¬ÀS

˙øq¡ Œ˚±·±˚˛º fl¡±¬ı˛Ì ¸”˚«±À˘±fl¡ Ê√˘Àfl¡ Î¬◊M√√5 fl¡À¬ı˛ ¤¬ı— ¬ı±©Ûœˆ¬¬ıÀÚ¬ı˛ ˙øq¡ Œ˚±·±˚˛, ’±¬ı˛ ’øˆ¬fl¡¯∏«

Ê√˘ø¬ıµ≈·≈ø˘Àfl¡ ˆ”¬¬Û‘á¬ ŒÈ¬ÀÚ ’±ÀÚ ¤¬ı— ˜±øÈ¬¬ı˛ ÚœÀ‰¬ ‰¬“≈√˝◊√√À˚˛ Œ˚ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º
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ø‰¬S 5 – Ê√˘‰¬√flË¡ ¬ı± Î¬◊√fl¡‰¬√flË¡

10.5.2 ·…±¸œ˚˛ ¬Û≈ø©Ü‰¬√flË¡

¬ı±˚˛≈˜G¬˘ ˝√√˘ ·…±¸œ˚˛ ¬ı˛”À¬Û ’¬ıàÔ±Úfl¡±¬ı˛œ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ õ∂Ò±Ú ’±Ò±¬ı˛º ø¬ıøˆ¬iß ¬Û√±ÀÔ«¬ı˛ ¬ıKI◊Ú

› ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Œé¬ÀS ·…±¸œ˚˛ ‰¬√flË¡·≈ø˘ ‡≈¬ı˝◊√√ fl¡˜ àÔ±˚˛œ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚È¬±˚˛ ¬ı± õ∂±˚˛ Œfl¡±ÀÚ± ¬Ûø¬ı˛¬ıÓ«¬Ú
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‚È¬±˚˛ Ú±º Ú±˝◊√√À√√√∏C±ÀÊ√Ú, fl¡±¬ı«Ú, ˝√√±˝◊√ÀE±ÀÊ√Ú, ’ø'√ÀÊ√Ú õ∂ˆ‘¬øÓ¬ ‰¬√flË¡·≈ø˘ ·…±¸œ˚˛ ¬Û≈ø©Ü‰¬À√flË¡¬ı˛ õ∂øÓ¬øÚøÒQ

fl¡À¬ı˛º

’ø'√ÀÊ√Ú ·…±¸øÈ¬ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ Î¬◊¬ÛÊ√±Ó¬ ^¬ı… (By Product) º Ê√œÀ¬ı¬ı˛± Ó¬±À√¬ı˛ ¬Ûø¬ı˛À¬ı˙

[¬ı±˚˛≈ › Ê√˘] ŒÔÀfl¡ ’ø'√ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛º ù´±¸fl¡±À˚«¬ı˛ ¸˜˚˛ Ê√œø¬ıÓ¬ Œfl¡±¯∏·≈ø˘ÀÓ¬ ‡±À√…¬ı˛ Ê√±¬ı˛ÀÌ

’ø'√ÀÊ√Ú ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º Ê√˘ (H2O) fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ (O2) › ˙øq¡ (energy) Î¬◊»¬Û±√ÀÚ ’ø'√ÀÊ√Ú

¬ı…¬ı˝√}√√Ó¬ ˝√√˚˛º Ù¬À˘ ù´¸ÀÚ¬ı˛ ¸˜˚˛ Œ˚ ’ø'√ÀÊ√Ú Ê√œ¬ıÀ√À˝√√ ·‘˝√√œÓ¬ ˝√√˚˛, Ó¬± ¬ı±˚˛≈˜G¬À˘ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬

¬ı˛”À¬Û øÙ¬À¬ı˛ ’±À¸º ˙fl«¡¬ı˛± (Carbohydrate) Î¬◊»¬Û±√ÀÚ¬ı˛ Ê√Ú… ·≈¬ı˛≈Q¬Û”Ì« fl¡“√±‰¬±˜±˘ ø˝√√¸±À¬ı ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛

¡Z±¬ı˛± ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º  ¸±À˘±fl¡¸—Àù≠¯∏ ¬õ∂ø√flË¡˚˛± ‰¬˘±¬ı˛ ¸˜˚˛ ’ø'√ÀÊ√Ú ˜≈q¡ ˝√√˚˛º Ù¬À˘ ù´¸ÀÚ¬ı˛ ˜±Ò…À˜

› ¬ÛS¬ı˛À&ÒË¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ ’ø'√ÀÊ√Ú Ê√œ¬ıÀ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º Î¬◊√fl¡‰¬√flË¡› ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı

fl¡±¬ı«Ú‰¬À√flË¡¬ı˛ ¸±ÀÔ› ’ø'√ÀÊ√Ú ¸•Ûøfl«¡Ó¬º ’±¬ı˛› ¸øÍ¬fl¡ˆ¬±À¬ı ¬ı˘ÀÓ¬ Œ·À˘ fl¡±¬ı«Ú, ˝√√±˝◊√√ÀE±ÀÊ√Ú ›

’ø'√ÀÊ√Ú õ∂Ó¬…é¬ ¬ı± ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ¬Û¬ı˛¶Û¬ı˛ ¸•Ûfl«¡˚≈q¡º Ó¬±˝◊√√ ’ÀÚfl¡Àé¬ÀS ¤˝◊√√ ·…±¸œ˚˛ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡

¤fl¡øÈ¬ ø¬ı¯∏À˚˛¬ı˛ ’ÒœÀÚ [fl¡±¬ı«Ú-˝√√±˝◊√√ÀE±ÀÊ√Ú-’ø'√ÀÊ√Ú ‰¬√flË¡] ¬Û±Í¬ fl¡¬ı˛± ˝√√À˚˛ Ô±Àfl¡º

¤¬ı±¬ı˛ ·…±¸œ˚˛ ‰¬À√flË¡¬ı˛ ’z¬·«Ó¬ fl¡±¬ı«Ì ‰¬√flË¡, Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡ › ’ø'√ÀÊ√Ú ‰¬√flË¡·≈ø˘ ¶§Ó¬Laˆ¬±À¬ı ’±À˘±‰¬Ú±

fl¡¬ı˛± ˚±fl¡º

10.5.2.1 fl¡±¬ı«Ú ‰¬√flË¡

ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¡ ¬Û≈ø©Ü‰¬À√flË¡¬ı˛ ˜ÀÒ… fl¡±¬ı«Ú ‰¬√flË¡˝◊√√ ˝√√˘ ¸¬ıÀ‰¬À˚˛ ¸˝√√Ê√ › ¸¬ı˛˘º Œ˚ ¬ÛXøÓ¬ÀÓ¬ õ∂fl‘¡øÓ¬¬ı˛

˜ÀÒ… fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ (CO2) ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬Ûø¬ı˛À¬ıÀ˙ ’±¬ıøÓ«Ó¬

˝√˚˛ ¤¬ı— ¬Ûø¬ı˛À¬ıÀ˙ fl¡±¬ı«ÀÚ¬ı˛ ¸˜Ó¬± ¬ıÊ√±˚˛ ¬ı˛±À‡ Ó¬±Àfl¡ fl¡±¬ı«Ú‰¬√flË¡ ¬ıÀ˘º [ø‰¬S 6]º õ∂fl‘¡øÓ¬ÀÓ¬ fl¡±¬ı«ÀÚ¬ı˛

˜”˘ Î¬◊»¸ ˝√√˘ ¬ı±˚˛≈˜G¬À˘ Ô±fl¡± fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ [0.03%]º õ∂fl‘¡øÓ¬¬ı˛ Œ˜±È¬ fl¡±¬ı«ÀÚ¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±·

’—À˙¬ı˛˝◊√√ ’±Ò±¬ı˛ ˝√√˘ ¸˜”≈^ ¬ı± Ê√˘ˆ¬±·º ¤˝◊√√ ¸˜≈À^ õ∂Ò±ÚÓ¬ ¤˝◊√√ fl¡±¬ı«ÀÚ¬ı˛ Œ˚Ã·¬ı˛”À¬Û fl¡±¬ı«Ú ^¬ıœˆ”¬Ó¬

’¬ıàÔ±˚˛ ¸ø=Ó¬ Ô±Àfl¡º ˚ø√› ¬ı±˚˛≈˜G¬À˘¬ı˛ Œ˜±È¬ fl¡±¬ı«ÀÚ¬ı˛ õ∂±˚˛ 50 ·≈Ì Œ¬ıø˙ fl¡±¬ı«Ì ¸˜≈À^¬ı˛ ˜ÀÒ…

Ô±Àfl¡ ¤¬ı— ¸˜≈À^¬ı˛ ¤˝◊√√ fl¡±¬ı«ÀÚ¬ı˛ ˆ¬±G¬±¬ı˛ ¬ı±˚˛≈˜G¬À˘ Ô±fl¡± fl¡±¬ı«ÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÌÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛, Ó¬¬ı≈›

fl¡±¬ı«Ú ‰¬√flË¡øÈ¬ Ê√œ¬ı › ¬ı±˚˛≈˜G¬À˘ Ô±fl¡± fl¡±¬ı«ÀÚ¬ı˛ ˜ÀÒ…˝◊√√ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛º

¬ı±d≈¬Ó¬ÀLa (Ecosystem) fl¡±¬ı«Ú ‰¬À√flË¡¬ı̨ õ∂¬ı± √̋√ øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚̨ ‚ÀÈ¬ Ô±Àfl¡ñ¬ı±˚̨≈̃ G¬À ¬̆ı̨ fl¡±¬ı«Ú (CO2)

Î¬◊»¬Û±√fl¡ Î¬◊øæ√√ ¬ı± ¶§À ¬̂±Ê√œÀ√¬ı̨ (autotroph) ¡Z±¬ı̨± Œ˙±ø ∏̄Ó¬ √̋√̊ º̨ Î¬◊»¬Û±√fl¡ ŒÔÀfl¡ õ∂Ô˜ d¬À¬ı̨¬ı̨ ‡±√fl¡,

õ∂Ô˜ d¬À¬ı̨¬ı̨ ‡±√fl¡ ŒÔÀfl¡ ø¡ZÓ¬œ˚̨ d¬À¬ı̨¬ı̨ ‡±√fl¡, ø¡ZÓ¬œ˚̨ d¬À¬ı̨¬ı̨ ‡±√fl¡ ŒÔÀfl¡ ø¬ıÀ˚̨±Ê√fl¡ Ê√œ¬ı ¤¬ı—

ø¬ıÀ˚̨±Ê√fl¡ Ê√œ¬ı ŒÔÀfl¡ ’±¬ı±¬ı̨ ¬ı±˚̨≈̃ G¬À˘ øÙ¬À¬ı̨ ˚±˚̨ ¤¬ı— ‰¬√flË¡øÈ¬ ¤ ¬̂±À¬ı ¸•Û”Ì« √̋√̊ º̨ ø √̋√À ¬̧ı fl¡À¬ı̨ Œ√‡± Œ·ÀÂ√

Œ˚, Î¬◊»¬Û±√fl¡ ¬ı± ¬̧ı≈Ê√ ·±Â√ ¸±À˘±fl¡¸—Àù≠À ∏̄¬ı̨ Ê√ÀÚ… 4.9x1013 øfl¡ . √¢∂± . fl¡±¬ı«Ú Î¬± ◊̋√√-’'√± ◊̋√√Î¬ ¸—¬ı&ÒÚ fl¡À¬ı̨



293

ø‰¬S 6 – fl¡±¬ı«Ú ‰¬√flË¡

(fixation) º ∆Ê√¬ı Î¬◊¬Û±À˚˛ ¸—àÔ±ø¬ÛÓ¬ (fixed) fl¡±¬ı«ÀÚ¬ı˛ ¤fl¡øÈ¬ ’—˙ CO2 ¬ı˛”À¬Û Î¬◊»¬Û±√fl¡ › ‡±√Àfl¡¬ı˛

ù´¸Ú¬ÛXøÓ¬ÀÓ¬ ¬ı±˚˛≈˜G¬À˘ øÙ¬À¬ı˛ ˚±˚˛º ’±¬ı±¬ı˛ ø¬ıøˆ¬iß ¬Û≈ø©Üd¬À¬ı˛¬ı˛ (Trophic levels) ø¬ıÀ˚˛±Ê√fl¡À√¬ı˛ ¡Z±¬ı˛±

fl¡±¬ı«ÀÚ Œ¬ıø˙¬ı˛ ˆ¬±· ’—˙ ¬ı±˚˛≈ÀÓ¬ ø·À˚˛ Œ˜À˙º

Ê√œ¬ı˜G¬À˘ ø¬ıøˆ¬iß ¬ÛÀÔ ‰¬˘Ú˙œ˘ fl¡±¬ı«ÀÚ¬ı˛ ¸=˚˛ › ‰¬˘ÀÚ¬ı˛ Œé¬ÀS øÓ¬ÚøÈ¬ ¬Û˚«±˚˛ ’±ÀÂ√º ˚Ô±

(i) ·…±¸œ˚˛ ¬Û˚«±˚˛ñ Œ˚ ¬Û˚«±À˚˛ fl¡±¬ı«Ú ¬ı±˚˛≈˜G¬À˘ ·…±¸¬ı˛≈À¬Û ’¬ıàÔ±Ú fl¡À¬ı˛,(ii) ¬Û˚«±˚˛ñŒ˚ ¬Û˚«±À˚˛

fl¡±¬ı«Ú ¬Û˘À˘¬ı˛ ˜ÀÒ… Ê√œ¬ı±ù¨ ;±˘±øÚÀÓ¬ › ∆Ê√¬ı ¬Û√±ÀÔ« ’¬ıàÔ±Ú fl¡À¬ı˛› (iii) Ó¬¬ı˛˘ ¬Û˚«±˚˛ñŒ˚ ¬Û˚«±À˚˛

Ê√À˘¬ı˛ ˜ÀÒ… fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ ^¬ıœˆ”¬Ó¬ ’¬ıàÔ±˚˛ Ô±Àfl¡º fl¡øÍ¬Ú › Ó¬¬ı˛˘ ¬ı˛”À¬Û fl¡±¬ı«ÀÚ¬ı˛ ‰¬˘Ú ¤¬ı—

·…±¸œ˚˛ ¬ı˛≈À¬Û fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ ‰¬˘Ú ‡≈¬ı˝◊√√ ·≈¬ı˛≈Q¬Û”Ì« fl¡±¬ı˛Ì ¤·≈ø˘ õ∂±˚˛ 50 ˙Ó¬±—˙ ∆Ê√¬ı ¬Û√±Ô« [˙≈©®

›Ê√Ú ’Ú≈¸±À¬ı˛] ∆Ó¬ø¬ı˛ fl¡À¬ı˛ ¤¬ı— Ê√œ¬ı˜G¬À˘ ¤À√¬ı˛ ‰¬˘Ú ˙øq¡õ∂¬ı±À˝√√¬ı˛ (Energy flow) ¡Z±¬ı˛± ‚øÚá¬ˆ¬±À¬ı

’±¬ıX (P.A. Fureley & W.W Newey. 1982) º

fl¡±¬ı«Ú ‰¬À√flË¡¬ı˛ [˚± õ∂fl‘¡Ó¬¬ÛÀé¬ Ê√œ¬ı˜G¬À˘ fl¡±¬ı«ÀÚ¬ı˛ ’±¬ıÓ«¬Ú ¸•Ûøfl«¡Ó¬] ˜ÀÒ… ≈√øÈ¬ ¬ÛÔ ¬ı± ‰¬√flË¡ ¬ı˛À˚˛ÀÂ√º

˚Ô±, (a) ·…±¸œ˚˛ ¬ÛÔ ¬ı± ‰¬√flË¡ñ˚±¬ı˛ ˜ÀÒ… CO2 ¬ı˛”À¬Û fl¡±¬ı«ÀÚ¬ı˛ ‰¬˘Ú Œ√‡± ˚±˚˛ ¤˝◊√√ CO2 ˜≈q¡ fl¡±¬ı«ÀÚ¬ı˛
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‰¬˘Ú Œ√‡± ˚±˚˛º ¤˝◊√√ CO2 ˜≈q¡ ·…±¸¬ı˛”À¬Û ¬ı±˚˛≈˜G¬À˘ Œ√‡± ˚±˚˛ ¤¬ı— ¸˜≈^Ê√À˘ ¬ı± àÔ˘ˆ¬±À·¬ı˛ Ê√À˘

^¬ıœˆ”¬Ó¬ ·…±¸¬ı˛≈À¬Û Œ√‡± ˚±˚˛º (b) ’·…±¸œ˚˛ ¬ı± ’ÕÊ√¬ı ¬ÛÔ ¬ı± ‰¬√flË¡ñ¤¬ı˛ ˜ÀÒ… fl¡±¬ı«ÀÚ¬ı˛ fl¡øÍ¬Ú ¬Û˚«±˚˛

’±ÀÂ√, Œ˚ ¬Û˚«±À˚˛ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ˜ÀÒ… ˙fl«¡¬ı˛±-’Ú≈¬ı˛”À¬Û (CH2O) fl¡±¬ı«Ú ’¬ıàÔ±Ú fl¡À¬ı˛, ˆ”¬QÀfl¡¬ı˛ ø˙˘±¬ı˛

˜ÀÒ… ˝√√±˝◊√√ÀE±ÀÊ√Ú Œ˚Ã·¬ı˛”À¬Û Ô±Àfl¡ ¤¬ı— ‡øÚÊ√ fl¡±¬ı«ÀÚÈ¬ Œ˚Ã·¬ı˛”À¬Û (CaCO3) Ô±Àfl¡º

ø˝√√¸±¬ı fl¡À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚, ¬ıÂ√À¬ı˛ õ∂±˚˛ 4 ø¬ıø˘˚˛Ú È¬Ú fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ ¬ı±˚˛≈ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛º

¤˝◊√√ 4 ø¬ıø˘˚˛Ú È¬ÀÚ¬ı˛ ˜ÀÒ… 6 ø¬ıø˘˚˛Ú È¬Ú ;±˘±øÚ ŒÔÀfl¡ › ’±fl¡ø¶úfl¡ √˝√√ÀÚ¬ı˛ Ù¬À˘ ¤¬ı— ¬ı±øfl¡ 2

ø¬ıø˘˚˛Ú È¬Ú fl‘¡ø¯∏fl¡±ÀÊ√¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ Œ¬ıø˙¬ı˛ ˆ¬±· ’—˙ ¸˜≈À^¬ı˛ Ê√À˘

Œ˙±ø¯∏Ó¬ ˝√√À˚˛ ¬ı±˝◊√√ fl¡±¬ı«ÀÚÈ¬ ¬ı˛”À¬Û Ê√˜± ˝√√˚˛º ¬ı±˚˛≈ › ¸˜≈À^¬ı˛ Ê√À˘¬ı˛ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ ’±√±Ú-õ∂√±Ú

ø√flË¡˚˛± ‰¬À˘ ¤¬ı— Œ¬ıø˙ ‚ÚQ ŒÔÀfl¡ fl¡˜ ‚ÚÀQ¬ı˛ ø√Àfl¡ Ó¬± õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ’Ò–Œé¬¬Û (Percipitation)

¬ÛXøÓ¬ÀÓ¬ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ Ê√˘Ê√ ¬Û˚«±˚˛ ¸•Ûiß ˝√√˚˛º ¤fl¡ ø˘È¬±¬ı˛ Ê√À˘ 0.3 ø¸ . ø¸ . fl¡±¬ı«Ú Î¬±˝◊√√-

’'√±˝◊√√Î¬ ¬ı±d≈¬Ó¬ÀLa¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ø¬ıø√flË¡˚˛± fl¡À¬ı˛ fl¡±¬ı«øÚfl¡ ’…±ø¸Î¬ (H2CO3) Î¬◊»¬Ûiß fl¡À¬ı˛º ¤˝◊√√ ø¬ıø√flË¡˚˛±

¸¬ı¸˜˚˛ ø¬ı¬Û¬ı˛œÓ¬˜≈‡œ ˝√√˚˛º fl¡±¬ı«øÚfl¡ ’…±ø¸Î¬ ¤˝◊√√ ø¬ı¬Û¬ı˛œÓ¬˜≈‡œ ø¬ıø√flË¡˚˛±˚˛ H+ ¤¬ı— HCO3 ñ’±˚˛ÀÚ

Œˆ¬À„√√ ˚±˚˛º ø¬ıø√flË¡˚˛±¬ı˛ ¸˜œfl¡¬ı˛ÌøÈ¬ ˝√√˘ñ¬ı±˚˛≈øàÔÓ¬ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ (CO2)

^¬ıœˆ”¬Ó¬ CO2 + H2O 

←

 H2CO3 – H++HCO3

HCO3 – H+ + CO3

Ê√œ¬ıÀ√À˝√√¬ı˛ Œfl¡±¯∏ ·Í¬ÀÚ¬ı˛ Ê√Ú… › ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ Ê√Ú… fl¡±¬ı«ÀÚ¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º ¸¬ı≈Ê√

·±ÀÂ√¬ı˛±˝◊√√ Œfl¡¬ı˘˜±S ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ ¸¬ı˛±¸ø¬ı˛ CO2 Œ˙±¯∏Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ ·±Â√

¬ı±˚˛≈¬ı˛ CO2 ŒÔÀfl¡ fl¡±¬ı«ÀÚ¬ı˛ ’±M√√œfl¡¬ı˛Ì (assimilation) ‚È¬±˚˛, Ù¬À˘ ·±ÀÂ√¬ı˛ Œ√À˝√√ fl¡±¬ı«Ú ¸˜øi§Ó¬ Œ˚Ã·

[¬õ∂ÔÀ˜ Ù¬¸ÀÙ¬±ø¢≠¸±ø¬ı˛fl¡ ’…±ø¸Î¬ (PGA) ¤¬ı— ¬ÛÀ¬ı˛ ˙fl«¡¬ı˛± ¬ı± C6H12O6 ] Î¬◊»¬Ûiß ˝√√˚˛º õ∂±Ìœ¬ı˛±

·±ÀÂ√¬ı˛ ∆Ó¬ø¬ı˛ Î¬◊q¡ fl¡±¬ı«Ú ¸˜øi§Ó¬ Œ˚Ã·Àfl¡ ‡±√…¬ı˛≈À¬Û ¢∂˝√√Ì fl¡À¬ı˛º Ê√œ¬ıÀ√À˝√√ √˝√√Úø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ fl¡±¬ı«Ú

Œ˚Ã· (Glucose) ŒÔÀfl¡ ’±¬ı±¬ı˛ CO2 ·…±¸ Î¬◊»¬Ûiß ˝√√À˚˛ ¬Ûø¬ı˛À¬ı˙ ¬ı± õ∂fl‘¡øÓ¬ÀÓ¬ øÙ¬À¬ı˛ ˚±˚˛º Î¬◊øæ√√

› õ∂±ÌœÀ√À˝√√¬ı˛ ˜‘Ó≈¬…¬ı˛ ¬Û¬ı˛ Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˜ÀÒ… fl¡±¬ı«Ú ˜≈q¡ ˝√√˚˛º ¸≈Ó¬¬ı˛±— ¬Ûø¬ı˛À¬ı˙

ŒÔÀfl¡ Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬Ûø¬ı˛À¬ıÀ˙ CO2 ·…±¸¬ı˛”À¬Û ’±¬ıÓ«¬Ú ‰¬˘ÀÓ¬ Ô±Àfl¡º

fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ Î¬◊»¸ñ

¬ı±˚˛≈˜G¬À˘ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ õ∂Ò±Ú õ∂Ò±Ú Î¬◊»¸·≈ø˘ ˝√√˘ñ(i) Ê√œÀ¬ı¬ı˛ ù´¸Ú õ∂ø√flË¡˚˛±¬ı˛ ¸˜˚˛

Î¬◊»¬Ûiß CO2, (ii) ø¬ıøˆ¬iß ¬ı˛fl¡À˜¬ı˛ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ [fl¡±Í¬, fl¡˚˛˘±, Œ¬ÛÀ√√√∏C±ø˘˚˛±˜, Œfl¡À¬ı˛±ø¸Ú, ¬ı˛¬ı±¬ı˛ õ∂ˆ‘¬øÓ¬]

√˝√√ÀÚ¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß CO2, (iii) ˜‘Ó¬ Ê√œ¬ıÀ√˝√√ › ’Ú…±Ú… ∆Ê√¬ı ¬ıd≈¬¬ı˛ ¬Û‰¬ÀÚ¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß CO2 º

fl¡À˚˛fl¡ ¬ı˛fl¡À˜¬ı˛ Ê√œ¬ı±Ì≈¬ı˛ ˙±¬ı˛œ¬ı˛¬ı‘M√√œ˚˛ ø√flË¡˚˛±¬ı˛ Ù¬À˘ ¬ı±˚˛≈˜G¬À˘ CO2 ¤¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º
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(i) ’±À¢ü˚˛ø·ø¬ı˛ ŒÔÀfl¡ ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ Î¬◊»¬Ûiß CO2º

 ¸˜≈À^ ¬ı± Ê√˘ˆ¬±À· fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ õ∂Ò±Ú õ∂Ò±Ú Î¬◊»¬Ûiß·≈ø˘ ˝√√˘ñ(i) ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡

¸˜≈À^ Ê√À˘ ^¬ıœˆ”¬Ó¬ CO2º

(ii) ‰≈¬ÚÊ√±Ó¬œ˚˛ ¬Û√±ÀÔ«¬ı˛ ’±d¬¬ı˛ (Lime deposits) ŒÔÀfl¡ Î¬◊»¬Ûiß CO2 – CO2 ø˜ø|Ó¬ Ê√˘

Œ˚ fl¡±¬ı«øÚfl¡ ’…±ø¸Î¬ [H2CO3) Î¬◊»¬Ûiß fl¡À¬ı˛, Ó¬± ‰≈¬Ú±¬Û±Ô¬ı˛Àfl¡ é¬˚˛ fl¡À¬ı˛º ‰≈¬Ú±¬Û±Ô¬ı˛ (CaCO3)

’…±ø¸ÀÎ¬¬ı˛ ¸—¶ÛÀ˙« ¤À˘ CO2 Î¬◊»¬Ûiß ˝√√˚˛º ŒÙ¬˘¸±¬Û±¬ı˛ ¬Û±Ô¬ı˛ ¬ı±˚˛≈ ŒÔÀfl¡ CO2 ˙≈À¯∏ øÚÀ˚˛ Ò±Ó¬¬ı

fl¡±¬ı«ÀÚÈ¬ ·Í¬Ú fl¡À¬ı˛ ¤¬ı— Ó¬± ’±¬ı±¬ı˛ é¬˚˛œˆ”¬Ó¬ ˝√√À˚˛ CO2 Î¬◊»¬Ûiß ˝√√˚˛º

(iii) Î¬◊c õ∂¸Ë¬ıÌ ŒÔÀfl¡ ˆ”¬¬Û‘Àá¬ øÚ·«Ó¬ CO2º

fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±˜…ñ

õ∂fl‘¡øÓ¬ÀÓ¬ ¬ı± ¬Ûø¬ı˛À¬ıÀ˙ øÚijø˘ø‡Ó¬ Î¬◊¬Û±À˚˛ CO2-¤¬ı˛ ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ Ô±Àfl¡º ˚Ô±ñ

(i) àÔ˘Ê√ ¸¬ı≈Ê√ ·±Â√ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ ¤¬ı— Ê√˘Ê√ ¸¬¬ı≈Ê√ ·±Â√ Ê√˘ˆ¬±· ŒÔÀfl¡ CO2 ¢∂˝√√Ì fl¡À¬ı˛

¤¬ı— ¸”˚«±À˘±Àfl¡¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ ·±Â√ øÚÊ√ Œ√À˝√√ fl¡±¬ı«Ú ¸˜øi§Ó¬ Œ˚Ã· ¢≠≈Àfl¡±Ê√

Î¬◊»¬Ûiß fl¡À¬ı˛º ø¬ıøˆ¬ißõ∂±Ìœ ’±¬ı±¬ı˛ ›˝◊√√ fl¡±¬ı«Ú Œ˚Ãø·fl¡ ‡±√… ø˝√√À¸À¬ı ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ¬ı‘øX ¬Û±˚˛º

(ii) Î¬◊øæ√√ › õ∂±Ìœ¬ı˛ ù´¸ÀÚ Œ√À˝√√¬ı˛ fl¡±¬ı«Ú ¸˜øi§Ó¬ Œ˚Ã· ¢≠≈Àfl¡±Ê√ Ê√±ø¬ı˛Ó¬ ˝√√˚˛, Ù¬À˘ CO2 ·…±¸

Î¬◊»¬Ûiß ˝√√À˚˛ õ∂fl‘¡øÓ¬ÀÓ¬ øÙ¬À¬ı˛ ˚±˚˛º

(iii) Î¬◊øæ√√Ê√±Ó¬ ø¬ıøˆ¬iß ¬Û√±Ô« Œ˚˜Ú fl¡±Í¬, fl¡˚˛˘±, fl¡±·Ê√ ˝◊√√Ó¬…±ø√ ¤¬ı— øfl¡Â≈√ õ∂±ÌœÊ√±Ó¬ ;±˘±øÚ

Œ˚˜Ú, Œ¬ÛÀ√√√∏C±ø˘˚˛±˜, Œfl¡À¬ı˛±ø¸Ú, øÎ¬ÀÊ√˘ õ∂ˆ‘¬øÓ¬¬ı˛ √˝√√ÀÚ fl¡±¬ı«Ú Œ˚Ã· Œˆ¬À„√√ CO2 Î¬◊»¬Ûiß ˝√√À˚˛ ¬ı±˚˛≈˜G¬À˘

øÙ¬À¬ı˛ ˚±˚˛º

(iv) Î¬◊øæ√√ › ¬õ∂±ÌœÀ√¬ı˛ Œ¬ı˛‰¬Ú ¬Û√±Ô« ¤¬ı— ˜‘Ó¬À√¬ı˛ Ê√œ¬ı±Ì≈ ¬ı± ø¬ıÀ˚˛±Ê√fl¡À√¬ı˛ ¡Z±¬ı˛± ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˚˛

Œ˚ CO2 ·…±¸ Î¬◊»¬Ûiß ˝√√˚˛, Ó¬± ¬ı±˚˛≈˜G¬À˘ øÙ¬À¬ı˛ ˚±˚˛º

(v) ˜±øÈ¬ÀÓ¬ Ô±fl¡± ø¬ıøˆ¬iß ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±, Â√S±fl¡ õ∂ˆ‘¬øÓ¬ Ê√œ¬ıÌ≈À√¬ı˛ ’¬ı±Ó¬ › ¸¬ı±Ó¬ ù´¸ÀÚ Œ˚ CO2

·…±¸ Î¬◊»¬Ûiß ˝√√˚˛ Ó¬± ¬ı±˚˛≈˜G¬À˘ Œ˜À˙º

(vi) ’±À¢ü˚˛ø·ø¬ı˛ ŒÔÀfl¡ ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ ˘±ˆ¬±, ˆ¬¶ú, ŒÒ“√±˚˛± ¬ı±©Û õ∂ˆ‘¬øÓ¬¬ı˛ ¸±ÀÔ CO2 øÚ·«Ó¬

˝√√˚˛ › ¬ı±˚˛≈ÀÓ¬ Œ˜À˙º

(vii) Î¬◊c õ∂¸Ë¬ıÀÌ¬ı˛ ¸±ÀÔ› ’ÀÚfl¡ ¸˜˚˛ CO2 øÚ·«Ó¬ ˝√√˚˛ › ¬ı±˚˛≈ÀÓ¬ ø˜À˙ ˚±˚˛º

(viii) Ê√˘Ê√ Œ‡±˘¸Ê√±Ó¬œ˚˛ õ∂±Ìœ Œ˚˜Ú ˙±˜≈fl¡, øÁ¡Ú≈fl¡ õ∂ˆ‘¬øÓ¬¬ı˛ Œ√À˝√√¬ı˛ Œ‡±˘À¸ fl¡±¬ı«ÀÚÈ¬ Ô±Àfl¡

¤¬ı— õ∂±Ìœ·≈ø˘¬ı˛ ˜‘Ó≈¬…¬ı˛ ¬Û¬ı˛ ’Ô¬ı± ¤À√¬ı˛ √˝√√ÀÚ¬ı˛ ¸˜˚˛ Ú±Ú±¬ı˛fl¡˜ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıø√flË¡˚˛±¬ı˛ Ù¬À˘ CO2 ·…±¸

Î¬◊»¬Ûiß ˝√√À˚˛ Ê√À˘ ø˜À˙ ˚±˚˛º ¤ˆ¬±À¬ı Ê√À˘ CO2 ¤¬ı˛ ¬Ûø¬ı˛˜±Ì øÍ¬fl¡ Ô±Àfl¡º
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(ix) ŒÙ¬˘¸¬Û±¬ı˛, ‰≈¬Ú±¬Û±Ô¬ı˛ õ∂ˆ‘¬øÓ¬ ¬ı±˚˛≈˜G¬˘ ŒÔÀfl¡ Œ˚ CO2 Œ˙±¯∏Ì fl¡À¬ı˛ ¤¬ı— Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬

∆Ó¬ø¬ı˛ fl¡À¬ı˛, Ó¬± ’±¬ı±¬ı˛ ’…±ø¸ÀÎ¬¬ı˛ ¸—¶ÛÀ˙« ø¬ıø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ CO2ŒÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— ¬Ûø¬ı˛À¬ıÀ˙

¬ı± ¬ı±˚˛≈˜G¬À˘ ˜≈q¡ ˝√√˚˛º

(x) ¬ı±˚˛≈˜G¬À˘ CO2 ¤¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Ô±fl¡À˘ CO2 › CO2 ¸˜≈À^¬ı˛ Ê√À˘ Œ˜À˙, ’±¬ı±¬ı˛

¬ı±˚˛≈˜G¬À˘ CO2 ¤¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜ Ô±fl¡À˘ ¸˜≈^Ê√À˘¬ı˛ CO2 ¬ı±˚˛≈˜G¬À˘¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√˚˛º

¸≈Ó¬¬ı˛±— Î¬◊¬Ûø¬ı˛Î¬◊q¡ ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ õ∂fl‘¡øÓ¬ÀÓ¬ ¬ı± ¬Ûø¬ı˛À¬ıÀ˙ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ Œ˚±·±ÀÚ¬ı˛ õ∂¬ı±˝√√

¬ıÊ√±˚˛ Ô±Àfl¡º õ∂Ò±ÚÓ¬ Ê√œÀ¬ı¬ı˛ ù´¸Ú › ‡øÚÀÊ√¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ õ∂fl‘¡øÓ¬ÀÓ¬ CO2 -¤¬ı˛ ˆ¬±G¬±¬ı˛ ·ÀÎ¬ˇ ›ÀÍ¬º

’±¬ı±¬ı˛ õ∂Ò±ÚÓ¬ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˜±Ò…À˜ Î¬◊øæ√√ Œ√À˝√√ Œ˚ CO2 Œ˙±ø¯∏Ó¬ ˝√√˚˛ Ó¬±¬ı˛ ˜±Ò…À˜ õ∂fl‘¡øÓ¬ÀÓ¬

CO2 -¤¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ı± ¸˜Ó¬± ¬ıÊ√±˚˛ Ô±Àfl¡º

fl¡±¬ı«Ú ‰¬À√flË¡¬ı˛ Ó¬±»¬Û˚«

fl¡±¬ı«Ú ‰¬À√flË¡¬ı˛ ˜±Ò…À˜ õ∂±fl‘¡øÓ¬fl¡ ¬Ûø¬ı˛À¬ıÀ˙ fl¡±¬ı«ÀÚ¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ Ô±Àfl¡ ¤¬ı— õ∂fl‘¡øÓ¬ÀÓ¬ fl¡±¬ı«ÀÚ¬ı˛

ˆ¬±G¬±¬ı˛ fl¡‡ÀÚ± ˙”Ú… ˝√√˚˛ Ú±º Ù¬À˘ ø¬ıÀù´ Ê√œ¬ıfl≈¡À˘¬ı˛ ’ød¬Q ˆ¬±À˘±ˆ¬±À¬ı ¬ıÊ√±˚˛ Ô±Àfl¡º

øÚ•ßø˘ø‡Ó¬ ≈√øÈ¬ fl¡±¬ı«Ú ‰¬√flË¡ ¸•Ûiß ˝√√˚˛º ˚Ô± ñ

(i) ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ Ê√œ¬ıÀ√À˝√√ fl¡±¬ı«ÀÚ¬ı˛ õ∂À¬ı˙ñ(a) Ê√˘Ê√ › àÔ˘Ê√ ·±Â√·≈ø˘ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛

Ê√Ú… ¬ı±˚˛≈˜G¬À˘¬ı˛ CO2 Œ˙±¯∏Ì fl¡À¬ı˛º (b) ˙±˜≈fl¡, øÁ¡Ú≈fl¡ õ∂ˆ‘¬øÓ¬ õ∂±Ìœ¬ı˛± Œ˚ CO2 Œ˙±¯∏Ì fl¡À¬ı˛, Ó¬±

fl¡±¬ı«ÀÚÀÈ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛ Œ√˝√√ ·Í¬ÀÚ¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛º (c) ŒÙ¬˘¸¬Û±¬ı˛, ‰≈¬Ú±¬Û±Ô¬ı˛ õ∂ˆ‘¬øÓ¬ ¬ı±˚˛≈¬ı˛

CO2 Œ˙±¯∏Ì fl¡À¬ı˛ ø¬ıøˆ¬iß Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬ ·Í¬Ú fl¡À¬ı˛º

(ii) Ê√œ¬ıÀ√˝√√ › ’Ú…±Ú… àÔ±Ú ŒÔÀfl¡ fl¡±¬ı«ÀÚ¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ’±¸±¬ı˛ ¬ÛXøÓ¬ñ (a) Î¬◊øæ√√ ›

Ê√œ¬ıÊ√z≈¬¬ı˛ ù´¸ÀÚ¬ı˛ ¸˜˚˛ Î¬◊»¬Ûiß CO2 ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ’±À¸º (b) ø¬ıøˆ¬iß ∆Ê√¬ı › ’ÕÊ√¬ı ¬Û√±ÀÔ«¬ı˛

√˝√√ÀÚ¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß CO2 ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ’±À¸º (c) Î¬◊øæ√√ › Ê√œ¬ıÊ√z≈¬ ˜‘Ó≈¬…¬ı˛ ¬Û¬ı˛ ø¬ıÀ˚˛±Ê√fl¡ ¡Z±¬ı˛±

ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˚˛ ∆Ê√¬ı fl¡±¬ı«Ú CO2 ¬ı˛”À¬Û ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ’±À¸ (d) ’±À¢ü˚˛ø·ø¬ı˛ › Î¬◊c õ∂¸Ë¬ıÌ ŒÔÀfl¡

øÚ·«Ó¬ CO2 ¬ı±˚˛≈ÀÓ¬ øÙ¬À¬ı˛ ’±À¸º

fl¡±¬ı«Ú ‰¬À√flË¡¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ı˛øé¬Ó¬ Ú± ˝√√À˘ Ê√œ¬ıfl≈¡À˘¬ı˛ ’ød¬Q ø¬ı¬Û˚«d¬ ˝√√›˚˛± ¸y¬¬ıº fl¡±¬ı«ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì

õ∂À˚˛±Ê√ÀÚ¬ı˛ Ó≈¬˘Ú±˚˛ fl¡˜ Ô±fl¡À˘ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ ø¬ıø‚ÆÓ¬ ˝√√ÀÓ¬ ¬¬Û±À¬ı˛º ’±¬ı±¬ı˛ ¬ı±˚˛≈ÀÓ¬ ’Ó¬…øÒfl¡

fl¡±¬ı«Ú ·…±¸ Ô±fl¡À˘ ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ ˜±Ò…À˜ ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß Ù≈¬¸Ù≈¬¸Ê√øÚÓ¬ ¬ı± ’Ú…±Ú… Œ¬ı˛±· ¬ı…±øÒ ˝√√ÀÓ¬

¬Û±À¬ı˛, ˆ”¬¬Û‘Àá¬¬ı˛ Ó¬±¬Û˜±S± ¬ı±Î¬ˇÀÓ¬ ¬Û±À¬ı˛ › Ù¬À˘ Œ˜¬ı˛≈õ∂À√À˙¬ı˛ ¬ı¬ı˛Ù¬ ·À˘ ø·À˚˛ ¸˜≈À^¬ı˛ Ê√À˘¬ı˛ Î¬◊2‰¬Ó¬±

¬ı±Î¬ˇÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ¬ı˝≈√√ àÔ±Ú õ≠±ø¬ıÓ¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛ º Ó¬±¬Û˜±S± ¬ı±Î¬ˇ±¬ı˛ Ù¬À˘ ¬¬ı±©Ûœˆ¬¬ıÚ ¬ı± ¬ı±©ÛÀ˜±‰¬Ú

Œ¬ıÀÎ¬ˇ ø·À˚˛ Ê√œÀ¬ı¬ı˛ Ê√ij, ¬ı‘øX › ø¬ıfl¡±˙ õ∂ˆ¬±ø¬ıÓ¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º
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10.5.2.2 Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡ (NITROGEN CYCLE)

õ∂±Ìœ › Î¬◊øæ√√ Œ√À˝√√¬ı˛ ¤fl¡øÈ¬ ’¬Ûø¬ı˛˝√√±˚« Î¬◊¬Û±√±Ú ˝√√˘ Œõ∂±øÈ¬Úº Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œõ∂±øÈ¬ÀÚ¬ı˛ ¤fl¡øÈ¬ õ∂Ò±Ú
Î¬◊¬Û±√±Úº Œõ∂±øÈ¬Ú ø√À˚˛ Ê√œ¬ıÀ√˝√√ ·øÍ¬Ó¬ ˝√√˚˛ ¬ıÀ˘ Ê√œÀ¬ı¬ı˛ Œ√˝√√Àfl¡±¯∏ ·Í¬ÀÚ¬ı˛ Ê√Ú… Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ (N2)

¤fl¡±z¬ õ∂À˚˛±Ê√Úº Ú±˝◊√√À√√√∏C±ÀÊ√ÚÊ√±Ó¬ ¬Û√±ÀÔ«¬ı˛ Ê√ÀÚ… õ∂±ÌœÊ√·» ¸•Û”Ì«ˆ¬±À¬ı Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º
ø¬ıøˆ¬iß õ∂±Ìœ Î¬◊øæ√√ Œõ∂±øÈ¬Ú ’±˝√√±˚«¬ı˛”À¬Û ¢∂˝√√Ì fl¡À¬ı˛ õ∂±ÌœÊ√ Œõ∂±øÈ¬ÀÚ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛º õ∂fl‘¡Ó¬¬ÛÀé¬ Œõ∂±øÈ¬Ú
¸‘ø©Üfl¡±¬ı˛œ ’…±˜±˝◊√√ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ ’Ú…Ó¬˜ ’—˙ ˝√√˘ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¤¬ı— Ó¬±˝◊√√ ¸˜d¬ Ê√œÀ¬ı¬ı˛ ∆√ø˝√√fl¡ ¬ı‘øX¬ı˛
Œé¬ÀS ¤øÈ¬ ¤fl¡øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±√±Úº

·…±¸œ˚˛ ‰¬À√flË¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Ê√œ¬ı˜G¬À˘¬ı˛ ˜Ò… ø√À˚˛ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛ ¤¬ı— ¤Àé¬ÀS õ∂±˚˛ 78.1%

Ú±˝◊√√À√√√∏C±ÀÊ√Ú øÚÀ˚˛ ·øÍ¬Ó¬ ¬ı±˚˛≈˜G¬˘ Ê√œÀ¬ı¬ı˛ fl¡±ÀÂ√ ¤fl¡øÈ¬ ¸≈ø¬ı˙±˘ ¸=À˚˛ ’±Ò±¬ı˛ ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛
[A. N. Strahler & A. H. Strahlar 1976) ¬ı±˚˛≈˜G¬À˘ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸±Ò±¬ı˛ÌÓ¬ ¸±Ó¬øÈ¬ Î¬◊¬Û±À˚˛ ’¬ıàÔ±Ú
fl¡À¬ı˛º ˚Ô±ñ’±Úø¬ıfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú [N2), Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ’'√±˝◊√√Î¬¸˜”˝√√ [Œ˚˜Ú, Ú±˝◊√√√√√∏C±¸ ’'√±˝◊√√Î¬ (N2O),

Ú±˝◊√√ø√√√∏Cfl¡ ’…±ø¸Î¬ (No) › Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬Û±¬ı˛'√±˝◊√√Î¬ (NO2) ¤¬ı— ˝√√±˝◊√√ÀE±ÀÊ√Ú Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˚Ã·¸˜”˝√√
[Œ˚˜Ú, ’…±˜±˝◊√√ÀÚ± = NH, ’…±À˜±øÚ˚˛± = NH3 › Ú±˝◊√√√√√∏C±¸ ’…±ø¸Î¬ HNO2) º

˚ø√› ¬ı±˚˛≈˜G¬À˘ ¸¬ı ·…±¸·≈ø˘¬ı˛ ˜ÀÒ… Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ Ô±Àfl¡, øfl¡z≈¬ ·±Â√
¸¬ı˛±¸ø¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¤fl¡øÈ¬ ’À¬Ûé¬±fl‘¡Ó¬ øÚø©ç¡˚˛ Œ˜Ã˘ ¤¬ı— Ó¬±˝◊√√
˚ø√› õ∂±Ìœ¬ı˛± ù´¸ÀÚ¬ı˛ ¸˜˚˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸¬ı˛±¸ø¬ı˛ ¢∂˝√√Ì fl¡À¬ı˛, Ó¬¬ı≈› Ê√œ¬ıÀ√À˝√√¬ı˛ ’Ú… Œfl¡±ÀÚ±
Œ˜ÃÀ˘¬ı˛ ¸±ÀÔ Ó¬±¬ı˛ ø˜˘Ú ‚øÈ¬À˚˛ Ú±˝◊√√Œ√√√∏C±ÀÊ√Ú ‚øÈ¬Ó¬ Œ˚Ã· ¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ·±Â√ ’…±˜±øÚ˚˛±˜
˘¬ıÌ¬ı˛”À¬Û › Ú±˝◊√√À√√√∏CÈ¬¬ı˛”À¬Û ˜±øÈ¬ ŒÔÀfl¡ ø˙fl¡ÀÎ¬ˇ¬ı˛ ˜±Ò…À˜ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛º Î¬◊¬ı«¬ı˛ Ê√ø˜ÀÓ¬ Ô±fl¡±
^±¬ı… Ú±˝◊√√À√√√∏CÈ¬ ŒÔÀfl¡ ·±Â√ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—¢∂˝√√ fl¡À¬ı˛ ¤¬ı— Ó¬± Œõ∂±øÈ¬ÀÚ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛º ’±¬ı±¬ı˛ ø˙ø•§À·±Sœ˚˛
øfl¡Â≈√ ·±Â√ Ó¬±À√¬ı˛ ø˙fl¡ÀÎ¬ˇ Ô±fl¡± øfl¡Â√≈ ø˜ÀÔ±Ê√œ¬ıœ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ ¸±˝√√±À˚… õ∂Ó¬…é¬ˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ Ô±fl¡±
Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛º

fl¡À˚˛fl¡øÈ¬ ø¬ıÀ˙¯∏ Î¬◊¬Û±À˚˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ’±¬ı±¬ı˛ ˜±øÈ¬ÀÓ¬ ø˜À˙ ˚±˚˛º ˜±øÈ¬ÀÓ¬ N2 Ô±Àfl¡
Ú±˝◊√√À√√√∏CÈ¬ Ú±À˜ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ Œ˚Ã·¬ı˛”À¬Û ˜±øÈ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬Ûø¬ı˛˜±Ì ˝√√˘ ˙Ó¬fl¡¬ı˛± 0.1-0.5 ˆ¬±·º ·±Â√
˜±øÈ¬ ŒÔÀfl¡ N2 ¢∂˝√√Ì fl¡À¬ı˛ øÚÀÊ√ Œ√À˝√√ Œõ∂±øÈ¬Ú ∆Ó¬ø¬ı˛ fl¡À¬ı˛º ø¬ıøˆ¬iß õ∂±Ìœ ˜˘˜”S Ó¬…±À·¬ı˛ ˜±Ò…À˜
¤¬ı— ˜‘Ó≈¬…¬ı˛ ¬Û¬ı˛ Œ√˝√√±¬ıÀ˙À¯∏¬ı˛ ˜±Ò…À˜ Ú±˝◊√√À√√√∏C±ÀÊ√ÚÀfl¡ ’±¬ı±¬ı˛ ˜±øÈ¬ÀÓ¬˝◊√√ øÙ¬ø¬ı˛À˚˛ Œ√˚˛º ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏CÈ¬
Œ˚Ã· fl¡À˚˛fl¡¬ı˛fl¡˜ Ê√œ¬ı±Ì≈¬ı˛ ¸±˝√√±À˚… ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ ’±¬ı±¬ı˛ ¬ı±˚˛≈˜G¬À˘ øÙ¬À¬ı˛ ˚±˚˛º ¤ˆ¬±À¬ı ¬ı±˚˛≈¬ı˛
Ú±˝◊√√À√√√∏C±ÀÊ√Ú ˜±øÈ¬ÀÓ¬ ¤¬ı— ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬ı±˚˛≈ÀÓ¬ ¸¬ı¸˜˚˛ ’±¬ı«Ó¬±fl¡±¬ı˛ ‚≈¬ı˛ÀÂ√º ’Ô«±» Ú±˝◊√√À√√√∏C±ÀÊ√Ú
‰¬À√flË¡ ¬ı±˚˛≈˜G¬À˘¬ı˛ ˜±˝◊√√À√√√∏C±ÀÊ√Ú ¸—¬ı&ÒÀÚ¬ı˛ (fixation) ˜±Ò…À˜ Ê√œÀ¬ı¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊¬Û˚≈q¡ ø¬ıøˆ¬iß Œ˚ÃÀ·
¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛, ˜±øÈ¬ ŒÔÀfl¡ ø˙fl¡ÀÎ¬ˇ¬ı˛ ˜±Ò…À˜ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬Ûø¬ı˛¬ı˝√√Ì ˝√√˚˛ ¤¬ı— øÎ¬Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±Ú õ∂ø√flË¡˚˛±¬ı˛
·…±¸¬ı˛”À¬Û Ú±˝◊√√À√√√∏C±ÀÊ√Ú ˜≈q¡ ˝√√˚˛ ¤¬ı— ’¬ıÀ˙À¯∏ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸=˚˛ ’±Ò±À¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú
·…±¸¬ı˛”À¬Û øÙ¬À¬ı˛ ’±À¸º Œ˚ ‰¬√flË¡±fl¡±¬ı˛ ¬ÛXøÓ¬ÀÓ¬ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ˜±øÈ¬ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ˜±øÈ¬¬ı˛
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Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬ı±˚˛≈G¬À˘ ’±¬ıøÓ«¬Ó¬ ˝√√À˚˛ ¬Ûø¬ı˛À¬ıÀ˙ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ ¬ı˛±À‡ Ó¬±Àfl¡
ëÚ±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡í ¬ıÀ˘º [ø‰¬S 7]

ø‰¬S 7 – Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡

Ú±˝◊√√À√√√∏C±ÀÊ√Ú Î¬◊»¸ñ

¬Ûø¬ı˛À¬ı˙ ¬ı± õ∂fl‘¡øÓ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ Î¬◊»¸ ˝√√˘ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú › ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏CÈ¬ Œ˚Ã·º

(i) ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Úñ ¬ı±˚˛≈¬ı˛ Ú±˝◊√√À√√√∏C±Ê√ÀÚ¬ı˛ Î¬◊»¸ ˝√√˘ ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏CÈ¬ Œ˚Ã·º ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏CÈ¬

Œ˚Ã· fl¡À˚˛fl¡ Ò¬ı˛ÀÚ¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˜±‰¬Úfl¡±¬ı˛œ ¬ı± øÎ¬Ú±˝◊√ø√√√∏CÙ¬±ø˚˛— ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ ¡Z±¬ı˛± ø¬ıøù≠©Ü ˝√√À˚˛

Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı— ›˝◊√√ ˜≈q¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬ı±˚˛≈˜G¬À˘ Ú±˝◊√√À√√√∏C±ÀÊÀÚ¬ı˛ ˆ¬±G¬±¬ı˛ ·ÀÎ¬ˇ ŒÓ¬±À˘º

(ii) ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Úñ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ õ∂Ò±Ú Î¬◊»¸·≈ø˘ ˝√√˘ñ(i) ø¬ı≈√…»é¬¬ı˛ÀÌ¬ı˛ ¸˜˚˛ ¬ı±˚˛≈¬ı˛

Ú±˝◊√√À√√√∏C±ÀÊ√Ú ø¬ıøˆ¬iß Œ˚ÃÀ·¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ÀÓ¬ ¤À¸ Œ˜À˙º (ii) ˜±øÈ¬ÀÓ¬ ¬ı¸¬ı±¸fl¡±¬ı˛œ fl¡À˚˛fl¡ Ò¬ı˛ÀÚ¬ı˛

Ú±˝◊√√À√√√∏C±ÀÊ√Ú øàÔøÓ¬fl¡±¬ı˛œ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± (nitrogen fixing bacteria) › Úœ˘±ˆ¬ ¸¬ı≈Ê√ ∆˙¬ı±˘ ¬ı±˚˛≈¬ı˛

Ú±˝◊√√À√√√∏C±ÀÊ√ÚÀfl¡ ¸¬ı˛±¸ø¬ı˛ Œ˙±¯∏Ì fl¡À¬ı˛ ˜±øÈ¬ÀÓ¬ ø˜ø˙À˚˛ Œ√˚˛º (iii) ø¬ıøˆ¬iß Ê√œ¬ıÊ√z≈¬¬ı˛ ˜˘˜”S ¤¬ı— ˜‘Ó¬

Î¬◊øæ√√ › õ∂±Ìœ¬ı˛ Œ√˝√√±¬ıÀ˙¯∏ ˜±øÈ¬ÀÓ¬ ø˜À˙ ˜±øÈ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±øÎ¬ˇÀ˚˛ Œ√˚˛º (iv) ˜±øÈ¬ÀÓ¬

Ú±˝◊√√À√√√∏C±ÀÊ√Ú‚øÈ¬Ó¬ ∆Ê√¬ı ¸±¬ı˛ õ∂À˚˛±· fl¡¬ı˛±¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±ÀÎ¬ˇº

õ∂fl‘¡øÓ¬ ¬ı± ¬Ûø¬ı˛À¬ıÀ˙ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¸˜Ó¬±ñ

Ûø¬ı˛À¬ı˙ ¬ı± õ∂fl‘¡øÓ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¸˜Ó¬±¬ıÊ√±˚˛ Ô±Àfl¡ ≈√øÈ¬ ¬ÛXøÓ¬ÀÓ¬º ˚Ô±ñ (i) ¬ı±˚˛≈˜G¬À˘¬ı˛
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Ú±˝◊√√À√√√∏C±ÀÊ√Ú ˜±øÈ¬ÀÓ¬ ˚≈q¡ ˝√√¬ı±¬ı˛ Ù¬À˘ ’Ô«±» Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—¬ı&ÒÚ ¬ı± ¸—À˚±Ê√ÀÚ¬ı˛ ˜±Ò…À˜ › (Nitrogen

fixation) (ii) ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬ı±˚˛≈˜G¬À˘ øÙ¬À¬ı˛ ˚±¬ı±¬ı˛ ˜±Ò…À˜ ’Ô«±» øÎ¬Ú±˝◊√√ø√√√∏CÙ¬±ø˚˛— ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛

¸±˝√√±À˚… Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˜±‰¬ÀÚ¬ı˛ ˜±Ò…À˜ (Denitrification) º

(i) Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—À˚±Ê√Ú ¬ı± ¸—¬ı&ÒÀÚ¬ı˛ ˜±Ò…À˜ñ

ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ ˜≈q¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‚øÈ¬Ó¬ Œ˚ÃÀ· ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ ˜±øÈ¬ÀÓ¬ ¸ø=Ó¬

˝√√˚˛º ˚Ô±ñ (a) ø¬ı≈√…»é¬¬ı˛Ì › ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ˜±Ò…À˜ñ’±fl¡±À˙ ˚‡Ú ¬ı<¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ ø¬ı≈√…»é¬¬ı˛Ì ˝√√˚˛, Ó¬‡Ú

¬ı±˚˛≈˜G¬À˘¬ı˛ ’±Ìø¬ıfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ’ø'√ÀÊ√ÀÚ¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√À˚˛ Ú±˝◊√√øÈ¬fl¡ ’'√±˝◊√√ÀÎ¬ (N2+O2=2NO2)

¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º Ú±˝◊√ø√√√√∏Cfl¡ ’…±ø¸Î¬ ’±¬ı±¬ı˛ ’ø'√ÀÊ√ÀÚ¬ı˛ ˜±Ò…À˜ Ê√±ø¬ı˛Ó¬ (Oxidized) ˝√√À˚˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú

¬Û±¬ı˛’'√±˝◊√√ÀÎ¬ (2NO+O2=2NO2) ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º ¤˝◊√√ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬Û±¬ı˛’'√±˝◊√√Î¬ ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ø˜À˙

Ú±˝◊√√√√√∏C±¸ › Ú±˝◊√√√√ø√∏Cfl¡ ’…±ø¸ÀÎ¬ [2NO2+H2O=HNO2+HNO3 [Ú±˝◊√√ø√√√∏Cfl¡ ’…±ø¸Î¬]]¬ Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ ˜±øÈ¬ÀÓ¬

Ê√À˜º ¤·≈ø˘ ’±¬ı±¬ı˛ ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ø¬ıøˆ¬iß ‡øÚÊ√ ˘¬ıÀÌ¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√À˚˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Ú±˝◊√√À√√√∏CÈ¬

Œ˚ÃÀ· (CaNO3, KNO3 ¬õ∂ˆ‘¬øÓ¬] ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— ˜±øÈ¬ÀÓ¬ ’±¬ıX ˝√√˚˛º ø˝√√¸±¬ı fl¡À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚,

Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—À˚±Ê√Úfl¡±¬ı˛œ õ∂ø√flË¡˚˛± ˜±S 24 ‚KI◊±¬ı˛ ˜ÀÒ… õ∂±˚˛ 2,50,000 È¬Ú ’…±ø¸Î¬ Î¬◊»¬Ûiß fl¡À¬ı˛º

(b) Ú±˝◊√√À√√√∏C±ÀÊ√Ú øàÔøÓ¬fl¡±¬ı˛œ Ê√œ¬ı±Ì≈À√¬ı˛ ˜±Ò…À˜ ñ Ê√œ¬ı±Ì≈À√¬ı˛ ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ ¡Z±¬ı˛± Ú±˝◊√√À√√√∏C±ÀÊ√Ú

¸—¬ı&ÒÀÚ¬ı˛ ’Ú…±Ú… õ∂±fl‘¡øÓ¬fl¡ õ∂ø√flË¡˚˛±·≈ø˘ ’Ú≈øá¬Ó¬ ˝√√˚˛º Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬À√flË¡¬ı˛ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛

˝√√˘ ’±Ìø¬ıfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ŒÔÀfl¡ ’…±À˜±øÚ˚˛± ¬ı± Ú±˝◊√√À√√√∏CÈ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ¤¬ı— Ú±˝◊√√À√√√∏C±ÀÊ√Ú ’ÕÊ√¬ı ¬ı˛”À¬Û¬ı˛ ’Ú…±Ú…

¬ı˛±¸±˚˛øÚfl¡ ¬ı˛”¬Û±z¬¬ı˛ ˝√√˚˛ Œfl¡¬ı˘˜±S ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± › Úœ˘ ¸¬ı≈Ê√ ’…±˘ø·À√¬ı˛ ¡Z±¬ı˛± (D. B. Botkin E.A.

Keller, 1982) º Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—À˚±Ê√Úfl¡±¬ı˛œ Ê√œ¬ı·≈ø˘Àfl¡ ≈√˝◊√√ Œ|øÌÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±ñ (i)

˜≈q¡ ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√œ¬ıñõ∂Ò±ÚÓ¬ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± › ’…±˘ø· ¤¬ı— (ii) Œ˚ ¸¬ı ¸±Ê≈√˚… ¸‘ø©Üfl¡±¬ı˛œ ·±Â√ ›

¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¤fl¡¸±ÀÔ ’¬ıàÔ±Ú fl¡À¬ı˛º ˜≈q¡ ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√œ¬ı·≈ø˘ õ∂Ò±ÚÓ¬ ¶§Àˆ¬±Ê√œ ˝√√˚˛ [Œ˚˜Ú Úœ˘-

¸¬ı≈Ê√ ’…±˘ø· › ¸±À˘±fl¡¸—Àù≠¯∏fl¡±¬ı˛œ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±]º ’ÀÚfl¡ ø˜ÀÔ±Ê√œ¬ıœ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± (Symbiotic

Bacteria) ˚±¬ı˛± ø˙ø•§À·±Sœ˚˛ ·±ÀÂ√¬ı˛ ˜”À˘ ¬ı¸¬ı±¸ fl¡À¬ı˛, Œ¸·≈ø˘ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—À˚±Ê√ÀÚ ¸±˝√√±˚… fl¡À¬ı˛º

(i) ˜≈q¡ ¬ı¸¬ı±¸fl¡±¬ı˛œ Ê√œ¬ı ¬ı± ¶§±ÒœÚÊ√œ¬ıœ Ê√œ¬ı±Ì≈À√¬ı˛ ¡Z±¬ı˛±ñ ˜±øÈ¬¬ı˛ ’…±ÀÊ√±ÀÈ¬±¬ı…±fl¡È¬¬ı˛, flv¡¸ø√√√∏CøÎ¬˚˛±˜

õ∂ˆ‘¬øÓ¬ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¤¬ı— Úœ˘-¸¬ı≈Ê√ ∆˙¬ı±˘ [’…±Ú±ø¬ıÚ±, ÚàÈ√√fl¡ ˝◊√√Ó¬…±ø√] ¬ı±˚˛≈ ŒÔÀfl¡ ¸¬ı˛±¸ø¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú

¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— øÚÀÊ√À√¬ı˛ Œ√À˝√√ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ Œ˚Ã· ·Í¬Ú fl¡À¬ı˛º Î¬◊q¡ ∆˙¬ı±˘ › ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ ˜‘Ó≈¬…¬ı˛

¬Û¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˚Ã··≈ø˘ ˜±øÈ¬ÀÓ¬ ˜≈q¡ ˝√√˚˛º ¤ˆ¬±À¬ı õ∂øÓ¬ ¬ıÂ√¬ı˛ Ê√ø˜ÀÓ¬ ¤fl¡¬ı˛ õ∂øÓ¬ õ∂±˚˛ 10 ŒÔÀfl¡

20 Œfl¡øÊ√ . Ú±˝◊√√À√√√∏C±ÀÊ√Ú ˜±øÈ¬ÀÓ¬ Œ˜À˙º

(ii) ¸±Ê≈√˚…fl¡±¬ı˛œ Ê√œ¬ı ¬ı± ø˜ÀÔ±Ê√œ¬ıœ Ê√œ¬ı±Ì≈À√¬ı˛ ˜±Ò…À˜ ñ ø¬ıøˆ¬iß ø˙ø•§À·±Sœ˚˛ ·±ÀÂ√¬ı˛ [¸˚˛±ø¬ıÚ,

ŒÂ√±˘±, ˜È¬¬ı˛, ˜≈¸≈¬ı˛ Î¬±˘, ÒÀ= õ∂ˆ‘¬øÓ¬] ø˙fl¡ÀÎ¬ˇ¬ı˛ ·≈øÈ¬ÀÓ¬ (nodule) ’¬ıøàÔÓ¬ ¬ı˛±˝◊√√ÀÎ¬±ø¬ı˚˛±˜ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±

¬ı±¸ fl¡À¬ı˛º ¤¬ı˛± ¬ı±˚˛≈ ŒÔÀfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸¬ı˛±¸ø¬ı˛ Œ˙±¯∏Ì fl¡À¬ı˛ ¤¬ı— øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì øÚÊ√ Œ√À˝√√ Ú±˝◊√√À√√√∏C±ÀÊ√Ú
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Œ˚Ã· ·Í¬ÀÚ¬ı˛ Ê√Ú… › øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì ’±|˚˛√±Ó¬± ·±Â√Àfl¡ Œ˚±·±Ú Œ√˚˛º ¤ˆ¬±À¬ı õ∂øÓ¬ ¬ıÂ√¬ı˛ Œ˝√√"√√¬ı˛ õ∂øÓ¬

Ê√ø˜ÀÓ¬ õ∂±˚˛ 45 Œfl¡øÊ√ ŒÔÀfl¡ 110 Œfl¡øÊ√ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Ê√À˜º ¤Àé¬ÀS ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛ ˝√√˘,
¬ı…±fl¡øÈ¬ø¬ı˛˚˛± › ·±Â√ ‡≈¬ı ‚øÚá¬ˆ¬±À¬ı ¬ı±¸ fl¡À¬ı˛ Œ˚‡±ÀÚ ·±Â√·≈ø˘ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±·≈ø˘Àfl¡ ¬Œ˜Ã˘À˜˝◊√√˘ ›
∆Ê√¬ıÀ˚Ã· ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛ ¤¬ı— Ó¬±¬ı˛ ø¬ıøÚ˜À˚˛ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ·±Â√Àfl¡ ’…±À˜øÚ˚˛±˜ ¬ı˛”À¬Û ¬ı± ’…±˜±˝◊√√Ú±
’…±ø¸Î¬¬ı˛”À¬Û Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ Œ˚±·±Ú Œ√˚˛º ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±·≈ø˘ ’ø¬ıø26√ißˆ¬±À¬ı ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√ÚÀfl¡
˜±øÈ¬ÀÓ¬ ¬Ûø¬ı˛¬ı˝√√Ú fl¡À¬ı˛ ¤¬ı— Ú±˝◊√√À√√√∏C±ÀÊ√ÚÀfl¡ ·±ÀÂ√¬ı˛ ¬ı…¬ı˝√√±¬ı˛À˚±·… fl¡À¬ı˛ ŒÓ¬±À˘º Non symbiotic Ê√œ¬ı
’Ô«±» ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± › Úœ˘ ¸¬ı≈Ê√ ’…±˘ø· ¸˜≈À^ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—¬ı&ÒÀÚ ˆ”¬ø˜fl¡± ŒÚ˚˛º

(c) ¸±¬ı˛ õ∂À˚˛±À·¬ı˛ ˜±Ò…À˜ñ˜±øÈ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ’ˆ¬±¬ı Œ√‡± ø√À˘ Î¬◊¬ı«¬ı˛Ó¬± ˙øq¡ ¬ı±Î¬ˇ±ÀÚ±¬ı˛
Ê√ÀÚ… ’…±À˜±øÚ˚˛±˜ ¸±˘ÀÙ¬È¬, fl¡…±˘ø¸˚˛±˜ ø¸ÀÚ˜±˝◊√√Î¬, Ú±˝◊√√À√√√∏CÈ¬ õ∂ˆ‘¬øÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸˜‘X ¬ı˛±¸±˚˛øÚfl¡
¸±¬ı˛ õ∂À˚˛±· fl¡À¬ı˛ ˜±øÈ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±Î¬ˇ±ÀÚ± ˚±˚˛º

(d) ˜±øÈ¬ ŒÔÀfl¡ Î¬◊øæ√√ › õ∂±ÌœÀ√À √̋√ Ú± ◊̋√√À√√√∏C±ÀÊ√ÀÚ¬ı̨ àÔ±Ú±z¬¬ı̨fl¡¬ı̨Ì ’…±À˜±øÚøÙ¬Àfl¡˙±Ú, Ú± ◊̋√√ø√√√∏CøÙ¬Àfl¡˙±Ú–
’…±À˜±øÚøÙ¬Àfl¡˙Ú › Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙Ú õ∂ø√flË¡˚˛± ≈√øÈ¬¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ÀÓ¬ ¤˜Úˆ¬±À¬ı Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛

àÔ±Ú±z¬fl¡¬ı˛Ì ˝√√˚˛ Œ˚ Œ¸·≈ø˘Àfl¡ ·±Â√ ¸˝√√ÀÊ√˝◊√√ ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ·±Â√ ˜±øÈ¬ ŒÔÀfl¡ Ú±˝◊√√À√√√∏CÈ¬ ˘¬ıÌ Œ˙±¯∏Ì
fl¡À¬ı˛ Ê√øÈ¬˘ ∆Ê√¬ı Œ˚Ã· [Œ˚˜Ú Œõ∂±øÈ¬Ú] ·Í¬Ú fl¡À¬ı˛ ¤¬ı— øÚÊ√À√À˝√√¬ı˛ ‰¬±ø˝√√√± Œ˜È¬±˚˛º õ∂±Ìœ¬ı˛± ’±¬ı±¬ı˛
øÚÀÊ√¬ı˛ õ∂À˚˛±Ê√Ú Œ˜È¬±˚˛ ·±Â√Àfl¡ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡À¬ı˛ [√√√∏C±øÙ¬fl  d¬¬ı˛ 2] ¤¬ı— øÚÊ√ Œ√À˝√√ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛
‰¬±ø˝√√√± Œ˜È¬±˚˛ ’Ô«±» Œ√À˝√√ Œõ∂±øÈ¬Ú ·Í¬Ú fl¡À¬ı˛º õ∂±ÌœÀ√¬ı˛ Œ¬ı˛‰¬Ú ¬Û√±Ô« ¤¬ı— ·±Â√ › Ê√œ¬ıÊ√z≈¬¬ı˛ ˜‘Ó≈¬…¬ı˛
¬ÛÀ¬ı˛ ø¬ıøˆ¬iß Ú±˝◊√√À√√√∏C±ÀÊ√Ú‚øÈ¬Ó¬ ¬Û‰¬Ú˙œ˘ ∆Ê√¬ı ¬Û√±Ô«·≈ø˘ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¡Z±¬ı˛± ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˚˛ õ∂ÔÀ˜
’…±À˜±øÚ˚˛± › ¬ÛÀ¬ı˛ Ú±˝◊√√√√∏C±˝◊√√È¬ › Ú±˝◊√√À√√√∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º øfl¡Â≈√ Ú±˝◊√√À√√√∏CÈ¬ (NH3) ’±¬ı±¬ı˛ ¬ı±˚˛≈˜G¬À˘ ø·À˚˛
Œ˜À˙º ¬ı…±ø¸˘±¸, ˜±˝◊√√À√flË¡±fl¡!¡±¸ õ∂ˆ‘¬øÓ¬ øfl¡Â≈√ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˚ÃÀ·¬ı˛
’…±À˜±øÚ˚˛±ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√›˚˛±Àfl¡ ’…±À˜±øÚøÙ¬Àfl¡˙±Ú ¬ıÀ˘º ’…±À˜±øÚ˚˛± ’±¬ı±¬ı˛ Ú±˝◊√√À√√√∏C±À¸±À˜Ú±¸
¬ı…±fl¡øÈ¬ø¬ı˛̊ ˛±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Ú± ◊̋√√À√√√∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√ ˛̊ ¤¬ı— Ú± ◊̋√√À√√√∏C±¬ı…±fl¡È¬¬ı˛ ¬ı…±fl¡øÈ¬ø¬ı˛̊ ˛±¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Ú± ◊̋√√À√√√∏C± ◊̋√√È¬
√flË¡À˜ Ú±˝◊√√À√√√∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º Œ˚ õ∂ø√flË¡˚˛±˚˛ ’…±À˜±øÚ˚˛± Ú±˝◊√√À√√√∏CÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ Ó¬±Àfl¡ Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±Ú ¬ıÀ˘º
øfl¡Â≈√ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±Ú õ∂ø√flË¡˚˛±¬ı˛ ¸±˝√√±˚… fl¡À¬ı˛ ¬ıÀ˘ Ó¬±À√¬ı˛ Ú±ø√√√∏CÙ¬ø˚˛— ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¬ıÀ˘º ˙±fl¡±˙œ
õ∂±ÌœÀ√˝√√·≈ø˘ÀÓ¬ [√√√∏CøÙ¬fl¡ d¬¬ı˛ 2] ·±ÀÂ√¬ı˛ Œ√˝√√ ŒÔÀfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ àÔ±Ú±z¬¬ı˛ › Î¬◊øæ√√ Œõ∂±øÈ¬ÀÚ¬ı˛ õ∂±Ìœ
Œõ∂±øÈ¬ÀÚ ¬ı˛”¬Û±z¬¬ı˛ ˝√√¬ı±¬ı˛ ¬Û¬ı˛¬ıÓ¬π ¬Û˚«±À˚˛ õ∂±Ìœ-Œõ∂±øÈ¬Ú¬ı˛”À¬Û 3 Ú— › 4 Ú— √√√∏CøÙ¬fl¡ d¬À¬ı˛ ˜±—¸±˙œ õ∂±ÌœÀ√À˝√√
Ú±˝◊√√À√√√∏C±ÀÊ√Ú àÔ±Ú±z¬ø¬ı˛Ó¬ ˝√√˚˛º Ê√œ¬ıÀ√À˝√√ ¤˝◊√√ õ∂±øÈ¬Ú Œˆ¬À„√√ ø·À˚˛ ¬ı± ø¬ıˆ¬±øÊ√Ó¬ ˝√√À˚˛ ’…±˜±˝◊√√ÀÚ± ’…±ø¸Î¬,
˝◊√√Î¬◊ø¬ı˛˚˛± õ∂ˆ‘¬øÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º

(ii) øÎ¬Ú± ◊̋√√ø√√√∏CøÙ¬Àfl¡˙±Ú ¬ı± Ú± ◊̋√√À√√√∏C±ÀÊ√Ú Œ˜±‰¬ÀÚ¬ı˛ ˜±Ò…À˜ñ¤ ◊̋√√ ¬ÛXøÓ¬ÀÓ¬ ˜±øÈ¬¬ı˛ Ú± ◊̋√√À√√√∏CÈ¬ › Ú± ◊̋√√√√√∏C± ◊̋√√È¬
Œ˚Ã· Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— ¬ı±˚˛≈˜G¬À˘ øÙ¬À¬ı˛ ˚±˚˛º ¤˝◊√√ õ∂ø√flË¡˚˛±øÈ¬ Ú±ø√√√∏CøÙ¬Àfl¡˙±ÀÚ¬ı˛ ø¬ı¬Û¬ı˛œÓ¬

¬õ∂ø√flË¡˚˛±º Ú±˝◊√√À√√√∏CÈ¬ › Ú±˝◊√√√√√∏C±˝◊√√È¬ Œ˚Ã··≈ø˘ øÔ›¬ı…±ø¸˘±¸, ø¸Î¬◊ÀÎ¬±À˜±Ú±¸ õ∂ˆ‘¬øÓ¬ øÎ¬Ú±˝◊√√ø√√√∏CÙ¬±ø˚˛— ¬ı±

Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˜±‰¬Úfl¡±¬ı˛œ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ ˜±Ò…À˜ ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√˚˛ ¤¬ı— ’±Ìø¬ıfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬
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˝√√˚˛ ¤¬ı— ¬ı±˚˛≈˜G¬À˘¬ı˛ ¸=˚˛ ’±Ò±À¬ı˛ øÙ¬À¬ı˛ ø·À˚˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡ ¸˜±¬ÛÚ fl¡À¬ı˛º Œ˚ õ∂ø√flË¡˚˛±˚˛ Ú±˝◊√√À√√√∏CÈ¬

› Ú±˝◊√√√√√∏C±˝◊√√È¬ ŒÔÀfl¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ˚≈q¡ ˝√√˚˛ Ó¬±Àfl¡ øÎ¬Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±Ú ¬ıÀ˘º øfl¡Â≈√ Ú±˝◊√√À√√√∏CÈ¬ Œˆ¬Ã˜Ê√À˘ ø·À˚˛

Œ˜À˙ ¤¬ı— øfl¡Â≈√ Ú√Ú√œ¬ı˛ ˜±Ò…À˜ é¬ø˚˛Ó¬ › ¬ı±ø˝√√Ó¬ ˝√√À˚˛ ¸˜≈À^ ø·À˚˛ Œ˜À˙º ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¡Z±¬ı˛± Ê√œ¬ıÀ√À˝√√¬ı˛

ø¬ıÀ˚˛±Ê√Ú ¬ı±˚˛≈˜G¬À˘ ’…±À˜±øÚ˚˛± ˜≈q¡ fl¡À¬ı˛, ˚± ¬ı‘ø©Ü¬ı˛ Ê√À˘ Ò≈À˚˛ ’…±À˜±øÚ˚˛±˜ ¸±˘ÀÙ¬È¬ › ’…±À˜±øÚ˚˛±˜

Ú±˝◊√√À√√√∏CÈ¬¬ı˛”À¬Û àÔ˘ˆ¬±À· › ¸˜≈À^ øÙ¬À¬ı˛ ˚±˚˛º ¤fl¡øÈ¬ ø¬ı¯∏˚˛ ‡≈¬ı ·≈¬ı˛≈Q¬Û”Ì« Œ˚ Ê√œ¬ı Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬À√flË¡¬ı˛

õ∂Ò±Ú øÚ˚˛Lafl¡ fl¡±¬ı˛Ì ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—¬ı&ÒÚ˚¸—À˚±Ê√Ú fl¡À¬ı˛ ¤¬ı— ¤fl¡ø√Àfl¡ Œ˚˜Ú

Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±Ú ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛, ŒÓ¬˜øÚ øÎ¬Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±ÀÚ ’—˙¢∂˝√√Ì fl¡À¬ı˛º Ù¬À˘ Œ√‡± ˚±À26√

Œ˚, ¬ı±˚˛≈˜G¬À˘ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ’¬Û¸±¬ı˛Ì › ¸—À˚±Ê√Ú õ∂±Ôø˜fl¡ˆ¬±À¬ı ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¸˜”À˝√√¬ı˛ ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛

˜±Ò…À˜ øÚ˚˛øLaÓ¬ ˝√√˚˛ (Botkin and Keller, 1982)º

Î¬◊¬Ûø¬ı˛Î¬◊q¡ Î¬◊¬Û±˚˛·≈ø˘¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬ı±˚˛≈˜G¬À˘

’±√±õ∂√±ÀÚ¬ı˛ ˜±Ò…À˜ ¬Ûø¬ı˛À¬ıÀ˙ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ Ô±Àfl¡º Œ√˝√√Àfl¡±À¯∏¬ı˛ ·Í¬Ú ›

¬ı‘øX¬ı˛ Ê√ÀÚ… Ê√œ¬ıÀ√À˝√√ Œ˚ Ú±˝◊√√À√√√∏C±ÀÊ√ÀÚ¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛, Ó¬± Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬À√flË¡¬ı˛ ˜±Ò…À˜˝◊√√ Ê√œ¬ıÀ√À˝√√

¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛º Ù¬À˘ ˚≈·˚≈·±z¬¬ı˛ ÒÀ¬ı˛ Ê√œÀ¬ı¬ı˛ Ê√ij, ¬ı‘øX › àÔ±ø˚˛Q ¬ıÊ√±˚˛ Ô±Àfl¡º

ÚœÀ‰¬ Â√Àfl¡¬ı˛ ¸±˝√√±À˚… Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬√flË¡ Î¬◊À~‡ fl¡¬ı˛± ˝√√˘ñ

Ú± ◊̋√√À√√√∏C±ÀÊ√Ú

Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—À˚±Ê√Ú Ú±˝◊√√Œ√√√∏C±ÀÊ√Ú Œ˜±‰¬Ú

ø¬ı≈√…»é¬¬ı˛Ì › ¬ı<¸¬Û±ÀÓ¬¬ı˛ ˜±Ò…À˜ Ú±˝◊√√À√√√∏C±ÀÊ√Ú øàÔøÓ¬fl¡±¬ı˛œ Ê√œ¬ı±Ì≈¬ı˛ ˜±Ò…À˜ Ú±˝◊ √ √ ø √ √ √ ∏CøÙ¬Àfl¡˙±Ú

¬ÛXøÓ¬¬ı˛ ˜±Ò…À˜ ¸±¬ı˛ õ∂À˚˛±À·¬ı˛ ˜±Ò…À˜

¶§±ÒœÚÊ√œ¬ıœ Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± ø˜ÀÔ±Ê√œ¬ıœ Ê√œ¬ı±Ì≈ ¡Z±¬ı˛±

¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ˜±Ò…À˜ Úœ˘±ˆ¬ ¸¬ı≈Ê√ ∆˙¬ı±À˘¬ı˛ ˜±Ò…À˜

10.5.2.3 ’ø'√ÀÊ√Ú ‰¬√flË¡

Ê√œ¬ı˜G¬À˘ ’ø'√ÀÊ√Ú ·…±¸øÈ¬ ’øÓ¬ ·≈¬ı˛≈M√√¬ı¬Û”Ì« ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛ ¤¬ı— õ∂±Ìœ › Î¬◊øæ√À√¬ı˛

Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Œé¬ÀS ¤øÈ¬ ¤fl¡øÈ¬ ’Ú…Ó¬˜ Î¬◊¬Û±√±Ú fl¡±¬ı˛Ì ù´¸Ú ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ’ø'√ÀÊ√Ú Œ˚˜Ú Ê√œÀ¬ı¬ı˛

õ∂±ÌÒ±¬ı˛ÀÌ ¸˝√√±˚˛Ó¬± fl¡À¬ı˛, ŒÓ¬˜øÚ ’±¬ı±¬ı˛ Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¤¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛º Ó¬±Â√±Î¬ˇ± ’ø'√ÀÊ√ÀÚ¬ı˛ ’±¬ıÓ«¬Ú
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Ê√œ¬ı˜G¬À˘ ’Ú…±Ú… Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ’±¬ıÓ«¬ÀÚ ¸±˝√√±˚… fl¡À¬ı˛º ¬ı˛±¸±˚˛øÚfl¡ ø√fl¡ ŒÔÀfl¡ ’ø'√ÀÊ√Ú ’Ó¬…z¬

ø√flË¡˚˛±˙œ˘ ·…±¸ fl¡±¬ı˛Ì Ê√œ¬ı˜G¬À˘¬ı˛ ’øÒfl¡±—˙ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ’ø'√ÀÊ√Ú ¤fl¡øSÓ¬ fl¡À¬ı˛º Ê√œø¬ıÓ¬

¬Û√±Ô«·≈ø˘¬ı˛ õ∂±˚˛ 70 ˙Ó¬±—˙ ’Ì≈ ∆Ó¬ø¬ı˛ fl¡À¬ı˛ ¤˝◊√√ ’ø'√ÀÊ√Ú ¤¬ı— ¤˝◊√√ ·…±¸øÈ¬ ˙fl«¡¬ı˛±, Œ¶ß˝√√Ê√±Ó¬œ˚˛ ¬Û√±Ô«

› Œõ∂±øÈ¬Ú ∆Ó¬ø¬ı˛ÀÓ¬ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ŒÚ˚˛º ˜±Ú≈¯∏¸˝√√ ø¬ıøˆ¬iß õ∂±Ìœ¬ı˛ ù´¸ÀÚ ¤¬ı— ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏

’ø'√ÀÊ√ÀÚ¬ı˛ ¬õ∂À˚˛±Ê√Ú ˝√√˚˛º Ê√œ¬ı˜G¬À˘ ’ø'√ÀÊ√Ú ‰¬√flË¡øÈ¬ ‡≈¬ı Ê√øÈ¬˘ fl¡±¬ı˛Ì ¤ÀÓ¬ ’ø'√ÀÊ√ÀÚ¬ı˛ ’ÀÚfl¡·≈ø˘

¬ı˛±¸±˚˛øÚfl¡ ¬ı˛”¬Û ¬ı˛À˚˛ÀÂ√, Œ˚˜Ú, ’±Ìø¬ıfl¡ ’ø'√ÀÊ√Ú (CO2), fl¡±¬ı«Ú Î¬±˝◊√-’'√±˝◊√√Î¬ (CO2), ’'√±˝◊√√Î¬¬ı˛”À¬Û

ø¬ıøˆ¬iß ’ÕÊ√¬ı Œ˚Ã· [Œ˘ÃÀ˝√√¬ı˛ ’'±˝◊√√Î¬ = Fe2O3), fl¡±¬ı«ÀÚÈ¬[fl¡…±˘ø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬ = CaCO3) õ∂ˆ‘¬øÓ¬º

¬ı±˚˛≈˜G¬À˘ ’ø'√ÀÊ√ÀÚ¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛˜±Ì Ô±Àfl¡ 20.6 ˙Ó¬±—˙ ¤¬ı— Ê√À˘ Ô±Àfl¡ 0.7 ˙Ó¬±—˙º

¸±Ò±¬ı˛Ìˆ¬±À¬ı ˜ÀÚ fl¡¬ı˛± ˝√√˚˛ Œ˚ õ∂fl‘¡Ó¬¬ÛÀé¬ ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±˚˛≈˜G¬À˘ Œfl¡±ÀÚ± ˜≈q¡ ’ø'√ÀÊ√Ú øÂ√˘ Ú±º

¸±À˘±fl¡¸—Àù≠¯∏fl¡±¬ı˛œ Ê√œÀ¬ı¬ı˛ Ê√Àij¬ı˛ ¬Û¬ı˛ ·±ÀÂ√¬ı˛ Œfl¡±À¯∏¬ı˛ ˜±Ò…À˜ Ê√À˘¬ı˛ ’Ì≈·≈ø˘¬ı˛ ˆ¬±„√√ÀÚ¬ı˛ Ù¬À˘ ˝√√˚˛ÀÓ¬±

’±Ìø¬ıfl¡ ’ø'√ÀÊ√ÀÚ¬ı˛ ¸‘ø©Ü ˝√√˚˛º ·±ÀÂ√¬ı˛ Œfl¡±À¯∏¬ı˛ ˜±Ò…À˜ Ê√˘ ø¬ıˆ¬±øÊ√Ó¬ ˝√√˚˛ ¤¬ı— õ∂øÓ¬ 2 ø˜ø˘˚˛Ú

¬ıÂ√À¬ı˛ ¬Û≈Ú·«øÍ¬Ó¬ ˝√√˚˛ ¤¬ı— ’±¬ı±¬ı˛ õ∂±˚˛ 2000 ¬ıÂ√¬ı˛ ¬Û¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛º Î¬◊»¬ÛøM√√¬ı˛ ¸˜˚˛ ŒÔÀfl¡

¬ı±˚˛≈˜G¬À˘ ’ø'√ÀÊ√Ú Ê√˜ÀÓ¬ Ô±Àfl¡ ¤¬ı— ¬ıÓ«¬˜±ÀÚ ¬ı±˚˛≈˜G¬À˘¬ı˛ Œ˜±È¬ ·…±¸œ˚˛ Î¬◊¬Û±√±ÀÚ¬ı˛ ˙Ó¬fl¡¬ı˛± õ∂±˚˛

21% √‡˘ fl¡À¬ı˛ ’±ÀÂ√ ¤˝◊√√ ’ø'√ÀÊ√Ú ·…±¸º ¤‡±ÀÚ ¤fl¡øÈ¬ Î¬◊À~‡À˚±·… ø¬ı¯∏˚˛ ˝√√˘ ¤˝◊√√ À˚ ’ø'√ÀÊ√Ú

’±Ìø¬ıfl¡ ’ø'√ÀÊ√Ú¬ı˛”À¬Û ‡≈¬ı fl¡˜ ¸˜˚˛ Ê≈√ÀÎ¬ˇ ’¬ıàÔ±Ú fl¡À¬ı˛ fl¡±¬ı˛Ì ¤˝◊√√ ·…±¸øÈ¬ ^≈Ó¬ CO2 ¬ı± H2O¬

¬ı± Œfl¡±ÀÚ± ’'√±˝◊√√ÀÎ¬¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√˚˛º

Œ˚ Œfl¡±ÀÚ± Ò¬ı˛ÀÚ¬ı˛ Ê√±¬ı˛ÀÌ¬ı˛ (Oxidation) Ê√ÀÚ… › √±˝√√…¬ıd≈¬¬ı˛ √˝√√ÀÚ¬ı˛ (Combusion) Ê√ÀÚ…

’ø'√ÀÊ√ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¤fl¡±z¬ √¬ı˛fl¡±¬ı˛º Œ˘Ã˝√√ ’±fl¡¬ı˛ › fl¡˜ ¬Ûø¬ı˛˜±ÀÌ ’ø'√ÀÊ√Ú Œ˙±¯∏Ì fl¡À¬ı˛º øfl¡z≈¬

¤À√¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ¬ı±˚˛≈˜G¬˘ õ∂Ò±ÚÓ¬ ¤fl¡øÈ¬ ˜±S Î¬◊»À¸¬ı˛ ¬ı± õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ¤˝◊√√ ’ø'√ÀÊ√Ú ˘±ˆ¬ fl¡À¬ı˛,

˚± ˝√√˘ ¶§Àˆ¬±Ê√œ ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±º Ó¬±Â√±Î¬ˇ± ø¬ıøˆ¬iß ‡øÚÊ√ ’'±˝◊√√ÀÎ¬¬ı˛ øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì

˝√}√√±¸ › ¬ı±˚˛≈˜G¬À˘ øfl¡Â≈√ ’ø'√ÀÊ√ÀÚ¬ı˛ Œ˚±·±Ú Œ√˚˛º ’±¬ı±¬ı˛ ¸˜≈^ Î¬◊¬Ûfl”¡À˘¬ı˛ ›ÀÊ±√Ú(O3)·…±¸ ¬ı±˚˛≈˜G¬À˘¬ı˛

Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ Ù¬À˘ ’ø'√ÀÊ√ÚÀfl¡ ˜≈q¡ fl¡À¬ı˛º

’ø'√ÀÊ√Ú ‰¬√flË¡ õ∂fl‘¡Ó¬¬ÛÀé¬ fl¡±¬ı«Ú‰¬À√flË¡¬ı˛ ¸±ÀÔ ›Ó¬Àõ∂±Ó¬ˆ¬±À¬ı Ê√øÎ¬ˇÓ¬º Œ˚ Œfl¡±ÀÚ± ¬ı˛fl¡À˜¬ı˛ √˝√√ÀÚ¬ı˛

Ê√ÀÚ… ’ø'√ÀÊ√ÀÚ¬ı˛ õ∂À˚˛±Ê√Ú ¤¬ı— õ∂±Ìœ › ·±ÀÂ√¬ı˛ Œ√À˝√√ ¤˝◊√√ √˝√√Ú ù´±¸ fl¡±ÀÊ√¬ı˛ ¸˜˚˛ Œ√‡± ˚±˚˛º ù´±¸

fl¡±ÀÊ√¬ı˛ ¸˜˚˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ øÍ¬fl¡ ø¬ı¬Û¬ı˛œÓ¬ ¬ı˛±¸±˚˛øÚfl¡ ¸˜œfl¡¬ı˛Ì Œ√‡± ˚±˚˛º ˚Ô±ñ

C6H12O66O2→6CO2+6H2O ˙øq¡ ’Ô«±» ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ Œ˚ fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬

·±ÀÂ√¬ı˛ Œ√À˝√√ ˙fl«¡¬ı˛± ∆Ó¬ø¬ı˛ fl¡À¬ı˛, ù´¸ÀÚ¬ı˛ ¸˜˚˛ ’ø'√ÀÊ√ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Œ¸˝◊√√ ˙fl«¡¬ı˛±¬ı˛ √˝√√ÀÚ ’±¬ı±¬ı˛

fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√À26√º ·±Â√ › õ∂±Ìœ Î¬◊ˆ¬À˚˛¬ı˛ Œé¬ÀS˝◊√√ ¤˝◊√√ √˝√√Ú ˝√√À26√ ¤¬ı— ’±À˘±‰¬Ú± ŒÔÀfl¡

Œ¬ı±Á¡± ˚±˚˛ Œ˚ fl¡±¬ı«Ú ‰¬√flË¡ › ’ø'√ÀÊ√Ú ‰¬√flË¡ ¤Àfl¡ ’ÀÚ…¬ı˛ ¬Ûø¬ı˛¬Û”¬ı˛fl¡ ¤¬ı— ¸˜¸˜˚˛¬ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸˜Ó¬±

¬ıÊ√±˚˛ Œ¬ı˛À‡ ¤¬ı˛± Ê√œ¬ı˜G¬À˘¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ı˛é¬± fl¡À¬ı˛º
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Ê√œ¬ıfl≈¡˘ ù´±¸fl¡±ÀÊ√¬ı˛ Ê√Ú… ¬Ûø¬ı˛À¬ı˙ ¬ı± õ∂fl‘¡øÓ¬ ŒÔÀfl¡ ’ø'√ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛, ¬Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

’ø'√ÀÊ√ÀÚ¬ı˛ ‚±È¬øÓ¬ Œ√‡± ˚±˚˛º ∆Ê√¬ı › ’ÕÊ√¬ı ¬ıd≈¬¬ı˛ √˝√√ÀÚ¬ı˛ ¸˜˚˛ ’ø'√ÀÊ√Ú ·‘˝√√œÓ¬ ˝√√˚˛ ¤¬ı— ¬Ûø¬ı˛À¬ıÀ˙

’ø'√ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º ’±¬ı±¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛± Œ˚ ’ø'√ÀÊ√Ú ·…±¸

¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛, Ó¬± ŒÔÀfl¡ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√Ú ‚±È¬øÓ¬ ¬Û”¬ı˛Ì ˝√√˚˛º Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√ÀÚ¬ı˛ ¬ˆ¬±¬ı˛¸±˜…

¬¬ıÊ√±˚˛ Ô±Àfl¡º Œ˚ ‰¬√flË¡±fl¡±¬ı˛ ¬ÛXøÓ¬ÀÓ¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ’ø'√ÀÊ√Ú √˝√√ÀÚ › ù´¸ÀÚ ¬ı…¬ı˝‘Ó¬ ˝√√˚˛ ¤¬ı—

¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√À˚˛ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¸˜Ó¬± ¬ıÊ√±˚˛ ¬ı˛±À‡,

Ó¬±Àfl¡ ’ø'√ÀÊ√Ú ‰¬√flË¡ ¬ıÀ˘ [ø‰¬S 4]º

ø ø‰¬S 4 – ’ø'√ÀÊ√Ú ‰¬√flË¡
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’ø'√ÀÊ√ÀÚ¬ı˛ Î¬◊»¸ñ

¬Ûø¬ı˛À¬ıÀ˙ ¬ı± ¬ı±˚˛≈˜G¬À˘ ’ø'√ÀÊ√ÀÚ¬ı˛ Î¬◊»¸·≈ø˘ ˝√√˘ñ

(i) ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±˚˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±º ¤˝◊√√ ¬õ∂ø√flË¡˚˛± ‰¬˘±¬ı˛ ¸˜˚˛ ·±ÀÂ√¬ı˛ ˜±Ò…À˜ ¢∂˝√√Ì

fl¡¬ı˛± Ê√˘ (H2O) Î¬◊ÀM√√øÊ√Ó¬ ¸¬ı≈Ê√fl¡Ì± ¬ı± Œflv¡±À¬ı˛±øÙ¬˘·≈ø˘ ¡Z±¬ı˛± ø¬ıøù≠©Ü ˝√√À˚˛ ˝√√±˝◊√√ÀE±ÀÊ√Ú ’±˚˛Ú (H+)

› ˝√√±˝◊√√Eø'√˘ ’±˚˛ÀÚ (OH+) ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º Œflv¡±À¬ı˛±øÙ¬˘·≈ø˘ ¸”˚«±À˘±Àfl¡¬ı˛ ŒÙ¬±È¬Ú fl¡Ì± (Poton) Œ˙± ∏̄Ì

fl¡À¬ı˛ › ŒÓ¬ÀÊ√±˜˚˛ ˝√√˚˛º ˝√√±˝◊√√Eø'√˘ ’±˚˛Ú (OH+) ˝√√±˝◊√√Eø'√˘ ˜”˘Àfl¡ (radicl) ¬Ûø¬ı˛ÌÓ¬ ˝√√¬ı±¬ı˛ ¬Û¬ı˛ Ó¬±

ŒÔÀfl¡ Ê√˘ › ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√ ’ø'√ÀÊ√Ú ’±¬ı±¬ı˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ øÙ¬À¬ı˛ ˚±˚˛º ˚Ô±ñ

H2O – H+ + OH-

4OH → 2Η

2
Ο+Ο

2

(ii) ¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±Ú ·…±À¸¬ı˛ [O3) d¬¬ı˛ ˆ”¬¬Û‘á¬ ŒÔÀfl¡ õ∂±˚˛ 25 øfl¡.ø˜. Î¬◊2‰¬Ó¬±˚˛ à√∏C…±ÀÈ¬±ø¶£¬˚˛±À¬ı˛

’¬ıøàÔÓ¬ ¤¬ı— ¤˝◊√√ d¬¬ı˛ ŒÔÀfl¡ O3 Œˆ¬À„√√ ø·À˚˛ (O2+O) ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√ÀÓ¬ ¬Û±À¬ı˛º

(iii) ¸±˜≈ø^fl¡ ¬ı±d≈¬Ó¬ÀLa Î¬◊øæ√√õ≠±—fl¡È¬ÀÚ¬ı˛ Œ√À˝√√ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ Ù¬À˘› ¸±˜±Ú… ’ø'√ÀÊ√Ú ∆Ó¬ø¬ı˛

√̋√̊ º̨

(iv) ø¬ıøˆ¬iß ‡øÚÊ√ ’'√±˝◊√√ÀÎ¬¬ı˛ ˝√}√√±¸fl¡¬ı˛ÀÌ¬ı˛ Ù¬À˘› øfl¡Â≈√ ’ø'√ÀÊ√ÀÚ¬ı˛ ¸‘ø©Ü ˝√√˚˛º

(v) õ∂øÓ¬ ¬ıÂ√¬ı˛ CO2 › H2O ¬ı˛”À¬Û ’±À¢ü˚˛ ¬Û√±ÀÔ«¬ı˛ øÚ·«˜ÀÚ¬ı˛ Ù¬À˘› øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì ’ø'√ÀÊ√Ú

¬ı±˚˛≈˜G¬À˘ ˚≈q¡ ˝√√˚˛º

¬Ûø¬ı˛À¬ıÀ˙ ¬ı± õ∂fl‘¡øÓ¬ÀÓ¬ ’ø'√ÀÊ√ÀÚ¬ı˛ ¸˜Ó¬±ñ

øÚ•ßø˘ø‡Ó¬ ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√ÀÚ¬ı˛ ¸˜Ó¬± ¬ıÊ√±˚˛ Ô±Àfl¡º ˚Ô±ñ

(i) ¸¬ı±Ó¬ ù´¸Úfl¡±¬ı˛œ Ê√œ¬ı ù´±¸fl¡±Ê√ ‰¬±˘±ÀÚ±¬ı˛ Ê√ÀÚ… ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√Ú ¢∂˝√√Ì fl¡À¬ı˛, Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙

’ø'√ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º

(ii) √±˝√√… ¬ıd≈¬¬ı˛ [fl¡˚˛˘±, fl¡±Í¬, Œ¬ÛÀ√√√∏C±˘º øÎ¬ÀÊ√˘, Œfl¡À¬ı˛±ø¸Ú, fl¡±·Ê√ ˝◊√√Ó¬…±ø√] √˝√√ÀÚ¬ı˛ ¸˜˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

’ø'√ÀÊ√Ú Œ˙±ø¯∏Ó¬ ˝√√˚˛ ¤¬ı— ’ø'√ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º

(iii) ’¢ü…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ ¬ı± Î¬◊M√√5 ’±À¢ü˚˛ ¬Û√±Ô« øÚ·«˜ÀÚ¬ı˛ ¸˜˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ’ø'√ÀÊ√Ú õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ Œ˙±ø¯∏Ó¬ ˝√√˚˛º

(iv) Ú±Ú± Ò¬ı˛ÀÚ¬ı˛ ‡øÚÊ√ Œ˚˜Ú, Ó¬±˜±, Œ˘±˝√√± ø¸¸± õ∂ˆ‘¬øÓ¬¬ı˛ ’'√±˝◊√√Î¬ ·Í¬ÀÚ¬ı˛ ¸˜˚˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

’ø'√ÀÊ√Ú Œ˙±ø¯∏Ó¬ ˝√√˚˛º

(v) ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√˚˛ › ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ˚±˚˛º Ù¬À˘

õ∂fl‘¡øÓ¬ÀÓ¬ ’ø'√ÀÊ√ÀÚ¬ı˛ ˆ¬±G¬±¬ı˛ ·ÀÎ¬ˇ ›ÀÍ¬º
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(vi) ø¬ı≈√…»¶£”¬¬ı˛ÀÌ¬ı˛ ¸˜˚˛ Ê√˘œ˚˛ ¬ı±©Û ¬ı± Ê√˘ ø¬ıøù≠©Ü ˝√√À˚˛ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß fl¡À¬ı˛ › ¬Ûø¬ı˛À¬ıÀ˙

øÙ¬ø¬ı˛À˚˛ Œ√˚˛º

(vii) ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ (V Vray) ›ÀÊ√±Ú (O3) ·…±À¸¬ı˛ d¬¬ı˛Àfl¡ ø¬ıøù≠©Ü fl¡À¬ı˛ ’ø'√ÀÊ√Ú

[O2] Î¬◊»¬Ûiß fl¡À¬ı˛ › ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬ø¬ı˛À˚˛ Œ√˚˛º ¸˜≈À^¬ı˛ Î¬◊¬Ûfl”¡À˘ UV ¬ı˛øù¨¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ Ù¬À˘ O3

·…±¸ ¬ı±˚˛≈˜G¬À˘ O2 ·…±¸Àfl¡ ˜≈q¡ fl¡À¬ı˛º

¸≈Ó¬¬ı˛±— õ∂Ò±ÚÓ¬ Ê√œ¬ı fl≈¡À˘¬ı˛ ù´¸Ú › ‡øÚÊ√ ¬Û√±Ô«¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√ÀÚ¬ı˛ Œ˚ ‚±È¬øÓ¬

˝√√˚˛, ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ Ù¬À˘ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√¬ı±¬ı˛ Ù¬À˘ › ¬Ûø¬ı˛À¬ıÀ˙ ˜≈q¡ ˝√√¬ı±¬ı˛ Ù¬À˘,

Ó¬± ¬Û”¬ı˛Ì ˝√√˚˛º Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙/õ∂fl‘¡øÓ¬ÀÓ¬ O2 ·…±À¸¬ı˛ ¸˜Ó¬± ¬ıÊ√±˚˛ Ô±Àfl¡º

’ø'√ÀÊ√Ú ‰¬À√flË¡¬ı˛ Ó¬±»¬Û˚«/·≈¬ı˛≈Qñ

¸•√xøÓ¬ ¸±¬ı˛± ¬Û‘øÔ¬ıœÀÓ¬ Î¬◊øæ√À√¬ı˛ ’±¬ı¬ı˛Ì √flË¡˜˙ fl¡À˜ ˚±À26√ ¤¬ı— ø˙ä › Ê√Ú¬ı¸øÓ¬ √flË¡À˜ õ∂¸±¬ı˛˘±ˆ¬

fl¡À¬ı˛ ‰¬À˘ÀÂ√º Ù¬À˘ ’ø'√ÀÊ√ÀÚ¬ı˛ Œ˙±¯∏Ì › ¬Û≈Ú¬ı˛±˚˛ Î¬◊»¬Û±√ÀÚ¬ı˛ ˜ÀÒ… ˆ¬±¬ı˛¸±˜… ¬ı± ¸˜Ó¬±¬ı˛ ’ˆ¬±¬ı ¬ıÓ«¬˜±ÀÚ

˜Ú≈¯∏… ¸˜±ÀÊ√¬ı˛ fl¡±ÀÂ√ ¤fl¡øÈ¬ ’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛º

ÚœÀ‰¬ ’ø'√ÀÊ√Ú ‰¬À√flË¡¬ı˛ Ó¬±»¬Û˚« ¬ı± ·≈¬ı˛≈Q ¸•ÛÀfl«¡ Ò±¬ı˛Ì± Œ√›˚˛± ˝√√˘º ˚Ô±ñ

(i) Ê√œÀ¬ı¬ı˛ Œ√À˝√√ ø¬ı¬Û±fl¡-ø√flË¡˚˛± øÚ˚˛LaÀÌ¬ı˛ Ê√ÀÚ… Œ˚ ’Ù≈¬¬ı˛z¬ ˙øq¡¬ı˛ õ∂À˚˛±Ê√Ú Ó¬± õ∂Ò±ÚÓ¬ ù´¸Ú

ø√flË¡˚˛±¬ı˛ Ù¬À˘˝◊√√ ∆Ó¬ø¬ı˛ ˝√√˚˛º ù´¸ÀÚ¬ı˛ Ê√Ú… õ∂øÓ¬øÈ¬ Ê√œ¬ıÀ√˝√√ Œfl¡±¯∏ ’±˜¬ı˛Ì ’ø'√ÀÊ√ÀÚ¬ı˛ ¸¬ı˛¬ı¬ı˛±˝√√

˝√√›˚˛± ¬ı˛fl¡±¬ı˛º ø¬ıøˆ¬iß Ê√œÀ¬ı¬ı˛ ¡Z±¬ı˛± ¸¬ı¸˜˚˛ ’ø'√ÀÊ√Ú ¢∂˝√√ÀÌ¬ı˛ Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙ Œfl¡±ÀÚ± ¤fl¡

¸˜˚˛ ’ø'√ÀÊ√Ú ·…±¸ øÚ–À˙ø¯∏Ó¬ ˝√√¬ı±¬ı˛ fl¡Ô± øÂ√˘, øfl¡z≈¬ ’ø'√ÀÊ√Ú ‰¬À√flË¡¬ı˛ ˜±Ò…À˜ ¬Ûø¬ı˛À¬ıÀ˙

’ø'√ÀÊ√ÀÚ¬ı˛ ˆ¬±G¬±¬ı˛ fl¡‡ÀÚ± ˙”Ú… ˝√√˚˛ Ú±º Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√ÀÚ¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ ¬ı˛±‡±¬ı˛

ø√fl¡ ŒÔÀfl¡ ¤˝◊√√ ‰¬À√flË¡¬ı˛ ø¬ıÀ˙¯∏ Ó¬±»¬Û˚« ’±ÀÂ√º

(ii) ’ø'√ÀÊ√Ú ‰¬√flË¡ ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı fl¡±¬ı«Ú‰¬À√flË¡¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ ¬ı˛±À‡º ∆Ê√¬ı ¬ıd≈¬¬ı˛ √˝√√Ú › Ê√±¬ı˛ÀÌ¬ı˛

Ê√ÀÚ… ’ø'√ÀÊ√ÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ √¬ı˛fl¡±¬ı˛º ’ø'√ÀÊ√Ú ∆Ê√¬ı ¬Û√±Ô«Àfl¡ Ê√±ø¬ı˛Ó¬ fl¡À¬ı˛ › fl¡±¬ı«Ú Î¬±˝◊√√-

’'√±˝◊√√Î¬ ∆Ó¬ø¬ı˛ fl¡À¬ı˛º Ù¬À˘ ¬Ûø¬ı˛À¬ıÀ˙ ’ø'√ÀÊ√Ú ‰¬√flË¡ Ô±fl¡± ¤fl¡±z¬ √¬ı˛fl¡±¬ı˛º

(iii) ø¬ıøˆ¬iß Œˆ¬ÃÓ¬ › Ê√œ¬ıÊ√ ø√flË¡˚˛±¬ı˛ ¡Z±¬ı˛± Î¬◊»¬Ûiß ’ø'√ÀÊ√ÀÚ¬ı˛ øfl¡Â≈√ ’—˙ ›ÀÊ√±Ú [O3] ·…±À¸

¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ à√∏C…±ÀÈ¬±ø¶£¬±˚˛±À¬ı˛ ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛, ˚± é¬øÓ¬fl¡¬ı˛ ˜˝√√±Ê√±·øÓ¬fl¡

¬ı˛øù¨ › ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈ø˜ ¬ı˛øù¨Àfl¡ Œ˙±¯∏Ì fl¡À¬ı˛ ¤¬ı— Ê√œ¬ıfl≈¡˘Àfl¡ ‰¬˜«À¬ı˛±·, ‰¬é≈¬À¬ı˛±· õ∂ˆ‘¬øÓ¬

Œ¬ı˛±À·¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı˛é¬± fl¡À¬ı˛º
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¸≈Ó¬¬ı˛±— õ∂Ò±ÚÓ¬ Ê√œ¬ıÀ√À˝√√¬ı˛ ù´¸Ú › √±˝√√… ¬ıd≈¬¬ı˛ √˝√√Ú ¬õ∂ø√flË¡˚˛±˚˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ ’ø'√ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì

fl¡À˜ ˚±˚˛ ¤¬ı— õ∂Ò±ÚÓ¬ ¸¬ı≈Ê√ ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ ·…±¸ Î¬◊»¬Ûiß ˝√√À˚˛ ¬ı±˚˛≈ÀÓ¬ ’ø'√ÀÊ√ÀÚ¬ı˛

‚±È¬øÓ¬ ¬Û”¬ı˛Ì fl¡¬ı˛±¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘ ’ø'√ÀÊ√Ú ·…±À¸¬ı˛ ¸˜Ó¬± √√¬ıÊ√±˚˛ Ô±Àfl¡º

10.5.3 ¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡

¤˝◊√√ ø¬ıˆ¬±·øÈ¬¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡, ¸±˘Ù¬±¬ı˛ ‰¬√flË¡ › fl¡…±˘ø¸˚˛±˜ ‰¬√flË¡ [¤˜.ø¬Û.’À¬ı˛±¬ı˛±,1997]

º õ∂Ô˜ ≈√øÈ¬ ‰¬√flË¡ ‡≈¬ı˝◊√√ ·≈¬ı˛≈Q¬Û”Ì« ¤¬ı— ¬ı±d≈¬ø¬ı:±ÚœÀ√¬ı˛ fl¡±ÀÂ√ ¤˝◊√√ ≈√øÈ¬ Î¬◊¬Û±√±Ú [Ù¬¸Ù¬¬ı˛±¸ › ¸±˘Ù¬±¬ı˛]

ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q ¬Û±˚˛º ¤˝◊√√ ‰¬√flË¡·≈ø˘¬ı˛ ’±Ò±¬ı˛ (reservoir) ˆ¬”QÀfl¡ ’¬ıøàÔÓ¬, ¬ı±˚˛≈˜G¬À˘ Ú˚˛º

¤‡±ÀÚ ’±˜¬ı˛± Ù¬¬ı˛Ù¬¬ı˛±¸ ‰¬√flË¡ › ¸±˘Ù¬±¬ı˛ ‰¬√flË¡ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¡¬ı˛À¬ı±º

10.5.3.1 Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡

Ù¬¸Ù¬¬ı˛±¸ ˝√√˘ Ê√œ¬ı˜G¬À˘¬ı˛ ø¡ZÓ¬œ˚˛ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Ú [Ê√˘ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì«], ˚± Ê√œÀ¬ı¬ı˛ ¬ı‘øX¬ı˛

Œé¬ÀS ‡≈¬ı˝◊√√ õ∂À˚˛±Ê√Úœ˚˛ fl¡±¬ı˛Ì Ê√œ¬ı˜G¬˘œ˚˛ ¬ı±d≈¬Ó¬ÀLa Ù¬¸Ù¬¬ı˛±¸ Î¬◊»¬Û±√ÚÀfl¡ øÚ˚˛LaÌ fl¡À¬ı˛º Ù¬¸Ù¬¬ı˛±À¸¬ı˛

Œ˚±·±Ú ‡≈¬ı˝◊√√ fl¡˜, fl¡±¬ı˛Ì ø¬ıÀù´¬ı˛ ‡≈¬ı fl¡˜ ’—À˙˝◊√√ Ù¬¸ÀÙ¬È¬ ø˙˘± ¬Û±›˚˛± ˚±˚˛º Ù¬¸Ù¬¬ı˛±¸ ¤˜Ú ¤fl¡øÈ¬

¬ı˛±¸±˚˛øÚfl¡ [‡øÚÊ√] Î¬◊¬Û±√±Ú, ∆Ê√¬ı ˆ≈¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ˚±¬ı˛ ‡≈¬ı fl¡˜ ·…±¸œ˚˛ ¬Û˚«±˚˛ ’±ÀÂ√ ¤¬ı— ¤fl¡øÈ¬

õ∂Ò±Ú ¬Û±˘ø˘fl¡ ¬Û˚«±˚˛ ’±ÀÂ√º ¬ı±˚˛≈˜G¬À˘ ‡≈¬ı fl¡˜ ¬Ûø¬ı˛˜±ÀÌ Ò≈À˘± › ˘¬ıÌ¬ı˛”À¬Û Ù¬¸Ù¬¬ı˛±¸ ’àÔ±˚˛œ

ˆ¬±À¬ı ’¬ıàÔ±Ú fl¡À¬ı˛º ¸˜≈^ ŒÔÀfl¡ ¬ı±˚˛≈ ¡Z±¬ı˛± ’Ú…S ¬ı±ø˝√√Ó¬ ˝√√˚˛ ¤¬ı— Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ¸=˚˛ ŒÔÀfl¡ › ‡øÚ

ŒÔÀfl¡ Ò≈À˘±¬ı˛ ’±fl¡±À¬ı˛ ¬ı±ø˝√√Ó¬ ˝√√˚˛º

Ù¬¸Ù¬¬ı˛±¸ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¸¬ıÀ‰¬À˚˛ õ∂À˚˛±Ê√Úœ˚˛ ¬ı˛±¸±˚˛øÚfl¡ Î¬◊¬Û±√±Úº ø˝√√¸±¬ı fl¡À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚,

Ù¬¸Ù¬¬ı˛±¸ Œ˚ ’Ú≈¬Û±ÀÓ¬ õ∂fl‘¡øÓ¬ÀÓ¬ ¬Û±›˚˛± ˚±˚˛, Ó¬±¬ı˛ Œ‰¬À˚˛ ∆Ê√¬ı ¬Û√±Ô« Ù¬¸Ù¬¬ı˛±À¸¬ı˛ ’Ú≈¬Û±Ó¬ ’ÀÚfl¡

Œ¬ıø˙º ¬ı±d≈¬Ó¬ÀLa Î¬◊»¬Û±√ÀÚ¬ı˛ øÚ˚˛LaÌfl¡±¬ı˛œ Î¬◊¬Û±√±Ú (regulating element) ø˝√√À¸À¬ı Ù¬¸Ù¬¬ı˛±À¸¬ı˛ ˆ”¬ø˜fl¡±

‡≈¬ı˝◊√√ Ó¬±»¬Û˚«¬Û”Ì«º

Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡øÈ¬ [ø‰¬S 9] ‡≈¬ı˝◊√√ ¸¬ı˛˘ Ó¬À¬ı ¤˝◊√√ ‰¬√flË¡øÈ¬ ‡≈¬ı˝◊√√ Òœ¬ı˛ ›√flË¡˜±i§ø˚˛fl¡ (gradual)º Ù¬¸Ù¬¬ı˛±¸

ˆ”¬¬Û‘á¬õ∂¬ı±˝√√ › Ú√œ¬ı˛ ˜±Ò…À˜ àÔ˘ˆ¬±· ŒÔÀfl¡ ¸˜≈À^ ÒœÀ¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ‡≈¬ı ¸±˜±Ú… ¬Ûø¬ı˛˜±Ì

Ù¬¸ÀÙ¬È¬ ¸˜≈^ ŒÔÀfl¡ àÔ˘ˆ¬±À· øÙ¬À¬ı˛ ’±À¸º ’øÒfl¡±—˙ Ù¬¸Ù¬¬ı˛±¸ Ù¬¸ÀÙ¬È¬ ø˙˘±¬ı˛”À¬Û ¬Û±˘ø˘fl¡

ø˙˘±¬ı˛ ˜ÀÒ… ’¬ıàÔ±Ú fl¡À¬ı˛º ¤˝◊√√ ø˙˘±·≈ø˘¬ı˛ ’±¬ı˝√√ø¬ıfl¡±À¬ı˛¬ı˛ ›  é¬À˚˛¬ı˛ Ù¬À˘ Ù¬¸Ù¬¬ı˛±¸ ˜‘øM√√fl¡±¬ı˛

¸=˚˛’±Ò±À¬ı˛ (soil storage pool) ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛º ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ø¬ı¯∏˚˛ ˝√√˘ ¤˝◊√√ Œ˚, ˜±øÈ¬ÀÓ¬ Ù¬¸Ù¬¬ı˛±¸
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‡øÚÊ√¬ı˛”À¬Û ’¬ıàÔ±Ú fl¡À¬ı˛, ˚±¬ı˛ ˜ÀÒ… ˚≈q¡ Ô±Àfl¡ fl¡…±˘ø¸˚˛±˜, ¬ÛÈ¬±ø¸˚˛±˜, ˜…±ø·ÀÚø¸˚˛±˜, Œ˘Ã˝√√

˝◊√√Ó¬…±ø√º˜±øÈ¬ › ø˙˘±ÀÓ¬ Ô±fl¡± ¸˜d¬ Ù¬¸Ù¬¬ı˛±¸ ¤˝◊√√ ‰¬À√flË¡ ’—˙¢∂˝√√Ì fl¡À¬ı˛ Ú±, ˜±S 10 ˙Ó¬±—˙ Ù¬¸Ù¬¬ı˛±¸

¤˝◊√√ ‰¬À√flË¡¬ı˛ ¬ÛÔ·≈ø˘ÀÓ¬ ’—˙ ŒÚ˚˛, fl¡±¬ı˛Ì Ù¬¸Ù¬¬ı˛±¸ Ê√À˘ ’À¬Ûé¬±fl‘¡Ó¬ ’^¬ıÌœ˚˛º Ù¬¸Ù¬¬ı˛±¸ ˆ”¬ø˜é¬˚˛

¬¬ÛXøÓ¬ÀÓ¬ Ù¬¸ÀÙ¬È¬¬ı˛”À¬Û ¬ı±d≈¬Ó¬ÀLa ¬Ûø¬ı˛¬ı±ø˝√√Ó¬ ˝√√˚˛ ¤¬ı— Œ¬ıø˙¬ı˛ ˆ¬±· Ù¬¸ÀÙ¬È¬ ¸˜≈À^ ¸ø=Ó¬ ˝√√˚˛º ¸±˜≈ø^fl¡

õ∂±Ìœ¬ı˛ ø¬ıá¬± (guano) › ¸±˜≈ø^fl¡ ˜±Â√ øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡øÈ¬ÀÓ¬ øÙ¬ø¬ı˛À˚˛ Œ√˚˛º

·±Â√ ˜±øÈ¬ ŒÔÀfl¡ ø˙fl¡ÀÎ¬ˇ¬ı˛ ˜±Ò…À˜ ’øˆ¬¸Ë±¬ıÌfl¡ (root osmosis) õ∂ø√flË¡˚˛±¬ı˛ ’ÕÊ√¬ı Ù¬¸ÀÙ¬ÀÈ¬ ¬ı˛”À¬Û

[’±ÀÔ«±ø¸ø˘Àfl¡È¬ Ù¬¸ÀÙ¬È¬ ’±˚˛Ú] Ù¬¸Ù¬¬ı˛±¸ ¢∂˝√√Ì fl¡À¬ı˛º ’ÕÊ√¬ı Ù¬¸ÀÙ¬È¬·≈ø˘ ·±ÀÂ√¬ı˛ Œ√À˝√√ ∆Ê√¬ı ’¬ıàÔ±˚˛

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛ ˚± √√√∏CøÙ¬fl¡ d¬À¬ı˛¬ı˛ ø¬ıøˆ¬iß ’—À˙ Ó‘¬ÌÀˆ¬±Ê√œ ŒÔÀfl¡ ˜±—¸±˙œ › ¸¬ı«ˆ≈¬fl¡ õ∂±ÌœÀÓ¬ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬

˝√√˚˛º ˜‘Ó¬ ·±Â√¬Û±˘± › Ê√œ¬ıÊzƒ≈¬ ¤¬ı— Ó¬±À√¬ı˛ ¬ıÊ«√… ¬Û√±Ô«·≈ø˘ ¬ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√¬ı±¬ı˛ Ù¬À˘ [ø¬ıÀ˚˛±Ê√fl¡ Ê√œ¬ı±Ì≈

¡Z±¬ı˛±] ¤¬ı— Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ∆Ê√¬ı ¬ı˛”À¬Û¬ı˛ ‡øÚÊ√±˚˛ÀÚ¬ı˛ (mineralization) Ù¬À˘ Ù¬¸ÀÙ¬È¬ ˜±øÈ¬ÀÓ¬ øÙ¬À¬ı˛ ’±À¸º

˜‘Ó≈¬…¬ı˛ ¬ÛÀ¬ı˛ ·±Â√ › õ∂±Ìœ¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√˜ Ù¬¸ÀÙ¬È¬±˝◊√√øÊ√— ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¡Z±¬ı˛± ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√À˘ ^¬ıœˆ”¬Ó¬

Ù¬¸ÀÙ¬È¬ ¬ı˛”À¬Û ¤Àfl¡ ¬Û±›˚˛± ˚±˚˛º õ∂±Ìœ¬ı˛ Œ¬ı˛‰¬Ú ¬Û√±Ô« ŒÔÀfl¡› ¸±˜±Ú… ¬Ûø¬ı˛˜±Ì Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡øÈ¬ÀÓ¬

øÙ¬À¬ı˛ ’±À¸º Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ øfl¡Â≈√ ’—˙ ŒÒÃÓ¬ ˝√√˚˛ ¸˜≈À^ ˚±˚˛ ¤¬ı— øfl¡Â√≈ ’—˙Àfl¡ ∆Ê√¬ı Œ˚Ã·¬ı˛”À¬Û [Œ˚˜Ú

˝√√±Î¬ˇ] Ô±fl¡ÀÓ¬ Œ√‡± ˚±˚˛, ˚± Ù¬¸ÀÙ¬È¬ Ê√±Ó¬œ˚˛ ¬Û√±Ô«·≈ø˘Àfl¡ √œ‚«fl¡±˘ ÒÀ¬ı˛ ¸=˚˛ fl¡À¬ı˛ ¬ı˛±À‡º ¤·≈ø˘

˜±øÈ¬ÀÓ¬ øÙ¬À¬ı˛ ’±À¸ ˚‡Ú ¤·≈ø˘ ’±¬ı±¬ı˛ ‡øÚÊ√ ’±fl¡±À¬ı˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛ øfl¡z≈¬ ¤˝◊√√ õ∂ø√flË¡˚˛±øÈ¬ ¸˜±Ò±

˝√√ÀÓ¬ √œ‚« ¸˜À˚˛¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º ·±ÀÂ√¬ı˛ ¡Z±¬ı˛± ·‘˝√√œÓ¬ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ¤fl¡øÈ¬ ¬ıÀÎ¬ˇ± ’—˙ ·±ÀÂ√¬ı˛ Œ√À˝√√ ’ÕÊ√¬ı

’¬ıàÔ±˚˛ Ô±Àfl¡ ¤¬ı— Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ¤˝◊√√ ’ÕÊ√¬ı ¬ı˛”¬Û ø¬ıÀ˚˛±Ê√ÀÚ¬ı˛ ¬ÛÀ¬ı˛ ’À¬Ûé¬±fl‘¡Ó¬ fl¡˜ ¸˜À˚˛ ‡øÚÀÊ√

¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

¸˜≈^ ŒÔÀfl¡ àÔ˘ˆ¬±À· Ù¬¸Ù¬¬ı˛±À¸¬ı˛ ¬Û≈Ú¬ı˛±·˜Ú øÚ˚˛ø˜Ó¬ ¬ˆ¬±À¬ı ˝√√˚˛ Ú± ¤¬ı— Òœ¬ı˛·øÓ¬ÀÓ¬ ˜±ÀÁ¡

˜±ÀÁ¡ ‚ÀÈ¬ Ô±Àfl¡º ¸˜≈À^ ¬ı±ø˝√√Ó¬ Œ¬ıø˙¬ı˛ ˆ¬±· Ù¬¸Ù¬¬ı˛±¸ ·ˆ¬œ¬ı˛ ¬Û˘À˘¬ı˛ ˜ÀÒ… õ∂À¬ı˙ fl¡À¬ı˛º ¤Àé¬ÀS

Œfl¡¬ı˘˜±S ¸˜≈^ Ó¬˘À√À˙¬ı˛ Î¬◊O±ÀÚ¬ı˛ Ù¬À˘ Ù¬¸Ù¬¬ı˛±¸ ¬Û±›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º Ù¬¸Ù¬¬ı˛±¸ ·±ÀÂ√¬ı˛ ’øÓ¬

õ∂À˚˛±Ê√Úœ˚˛ ¤fl¡øÈ¬ Î¬◊¬Û±√±Ú ¬ıÀ˘ õ∂À˚˛±Ê√ÀÚ ’øÓ¬ø¬ı˛q¡ ¬ı˛±¸±˚˛øÚfl¡ ¸±¬ı˛ ˜±øÈ¬ÀÓ¬ õ∂À˚˛±· fl¡¬ı˛± ˝√√À˚˛ Ô±Àfl¡º
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ø‰¬S 9 – ¬[fl¡] àÔ˘ˆ¬±À· Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡

[‡] ¸˜≈À^ Ù¬¸Ù¬¬ı˛±¸ ‰¬√flË¡

¸˜≈À^ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛
øÚfl¡±˙ › ¸=˚˛

õ∂¬ı±˘ › ¸˜≈^¬ı˛Àé¬¬ı˛
Î¬◊O±ÀÚ¬ı˛ Ù¬À˘ ˚≈q¡

Ù¬¸ÀÙ¬È¬

õ∂¬ı±˘ ø˙˘±,
õ∂±Ìœ¬ı˛ Œ‡±˘¸ ›
fl¡efl¡±À˘¬ı˛ ˜ÀÒ…
^¬ıœˆ”¬Ó¬ Ù¬¸ÀÙ¬È¬

õ∂¬ı±˘ ø˙˘± ›
¸˜≈^¬ıÀé¬¬ı˛ Î¬◊O±ÀÚ¬ı˛

Ù¬À˘ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛ ·˜Ú

àÔ˘ˆ¬±· ŒÔÀfl¡
øÚ©®±ø˙Ó¬ Ù¬¸ÀÙ¬ÀÈ¬¬ı˛

’±·˜Ú
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10.5.3.2 ¸±˘Ù¬±¬ı˛ ‰¬√flË¡

’ÕÊ√¬ı ¸±˘ÀÙ¬È¬ ŒÔÀfl¡ ¸Ê√œ¬ı ¬ıd≈¬ Ó¬±¬ı˛ õ∂À˚˛±Ê√œ˚˛ ¸±˘Ù¬±¬ı˛ ¢∂˝√√Ì fl¡À¬ı˛ [ø‰¬S10] ¸±˘Ù¬±¬ı˛

Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¤fl¡øÈ¬ õ∂Ò±Ú Î¬◊¬Û±√±Úº ˜±øÈ¬ › ¬Û±˘ø˘fl¡ ø˙˘± õ∂fl‘¡Ó¬¬ÛÀé¬ ¸±˘Ù¬±À¬ı˛¬ı˛ ’±Ò±¬ı˛

ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛, Ó¬À¬ı ¸±˘ÀÙ¬È¬¬ı˛”À¬Û Ó¬± ¸ø=Ó¬ Ô±Àfl¡º ;±˘±øÚ¬ı˛ √˝√√ÀÚ ¸±˜±Ú… ¬Ûø¬ı˛˜±Ì ¸±˘Ù¬±¬ı˛

¬ı±˚˛≈ÀÓ¬ ø˜À˙ ˚±˚˛º ¬Û±˘ø˘fl¡ ø˙˘±˚˛ ’¬ı±Ó¬ ’¬ıàÔ±˚˛ ’±˚˛¬ı˛Ú ¸±¬ı˛Ù¬±˝◊√√Î¬ (FeS) ø˝√√À¸À¬ı ¸±˘Ù¬±¬ı˛

Ê√˜± Ô±Àfl¡º

¬ı…±fl¡øÈ¬ø¬ı˛˚˛±, Â√S±fl¡ › Ú±Ú± Ê√œ¬ı±Ì≈¬ı˛ ¡Z±¬ı˛± ø¬ıøù≠©Ü ˝√√À˚˛ ¸±˘Ù¬±¬ı˛ õ∂fl‘¡øÓ¬ÀÓ¬ ˜≈q¡ ˝√√˚˛ ¤¬ı— Ê√œÀ¬ı¬ı˛

¡Z±¬ı˛± ∆Ê√ø¬ıfl¡ ø√flË¡˚˛±fl¡˘±À¬Û¬ı˛ Ê√Ú… ·‘˝√√œÓ¬ ˝√√˚˛ ¬ı±d≈¬Ó¬ÀLa ¸±˘Ù¬±¬ı˛ ’ÕÊ√¬ı ¸±˘ÀÙ¬È¬ (SO4) ¬ı˛”À¬Û ’¬ıàÔ±Ú

fl¡À¬ı˛º ’¬ı±Ó¬ ¬ÛXøÓ¬ÀÓ¬ › ˝◊√√À(±ø¬ı˛ø˙˚˛± › ’…±À¬ı˛±¬ı…±"√√¬ı˛ Ú±À˜¬ı˛ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¡Z±¬ı˛± ø¬ıÊ√±ø¬ı˛Ó¬ ˝√√À˚˛ ¸±˘Ù¬±¬ı˛

ø˝√√¸±À¬ı (Elementary Sulphur) ’Ô¬ı± ˝√√±˝◊√√ÀE±ÀÊ√Ú ¸±Ù¬±˝◊√√ÀÎ¬ (H2S)¬ Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛º Œ¬ıø·˚˛±ÀÈ¬±˚˛±

Ú±À˜¬ı˛ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± ¡Z±¬ı˛± H2S Ê√±ø¬ı˛Ó¬ ˝√√À˚˛ ¸±˘Ù¬±¬ı˛ (elementary sulphur) Î¬◊»¬Ûiß ˝√√˚˛º

¸±˘Ù¬±¬ı˛ ‰¬À√flË¡¬ı˛ Œfl¡f fl¡À˚˛fl¡øÈ¬ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±¬ı˛ fl¡±Ê√Àfl¡ ’±¬ıÓ«¬Ú fl¡À¬ı˛º ¤˝◊√√ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛±·≈ø˘

ø¬ı˛À˘ (Relay) õ∂ø√flË¡˚˛±˚˛ Ê√±¬ı˛Ì › ø¬ıÊ√±¬ı˛Ì ø√flË¡˚˛± ¸•Û±√Ú fl¡¬ı˛±¬ı˛ ˜±Ò…À˜ ¸±˘Ù¬±¬ı˛ ‰¬√flË¡øÈ¬Àfl¡

¸•Û”Ì« fl¡À¬ı˛º

¬Û±˘ø˘fl¡ ¬Û≈ø©Ü‰¬À√flË¡¬ı˛ ¤˝◊√√ ’Ú…Ó¬˜ ‰¬√flË¡øÈ¬¬ı˛ Œé¬ÀS ¸±˘Ù¬±À¬ı˛¬ı˛ õ∂Ò±Ú Î¬◊»¸ ˝√√˘ ¸˜≈^º Œfl¡¬ı˘˜±S

fl¡À˚˛fl¡øÈ¬ Ê√œ¬ı Ó¬±À√¬ı˛ ¸±˘Ù¬±À¬ı˛¬ı˛ õ∂À˚˛±Ê√Ú Œ˜È¬±˚˛ ’…±˜±˝◊√√ÀÚ± ’…±ø¸Î¬ ¬ı˛”À¬Ûº Ê√œÀ¬ı¬ı˛ õ∂À˚˛±Ê√Úœ˚˛

¸±˘Ù¬±¬ı˛ õ∂Ò±Ú Î¬◊»¸ ’ÕÊ√¬ı ¸±˘Ù¬±¬ı˛º ¶§Àˆ¬±Ê√œ ·±Â√·≈ø˘ ¸±˘Ù¬±¬ı˛ ˝√}√√±¸ fl¡À¬ı˛ ˚±¬ı˛ ˜ÀÒ… Œõ∂±øÈ¬Ú ˚≈q¡º

¤˝◊√√ ¶§Àˆ¬±Ê√œ·≈ø˘ ¬Û¬ı˛Àˆ¬±Ê√œÀ√¬ı˛ ¡Z±¬ı˛± ‡±ø√Ó¬ ˝√√˚˛ ¤¬ı— ·±Â√¬Û±˘± › Ê√œ¬ıÊ√z≈¬À√¬ı˛ ˜‘Ó≈¬…¬ı˛ ¬Û¬ı˛ Œ¸·≈ø˘

¬Û¬ı˛Àˆ¬±Ê√œ Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√˚˛ ¤¬ı— ˝√√±˝◊√√ÀE±ÀÊ√Ú ¸±Ù¬±˝◊√√Î¬ (H2S) ˜≈q¡ ˝√√˚˛º H2S ¤¬ı˛ øfl¡Â≈√

’—˙ ¸”Ñ Ê√œ¬ı±Ì≈À√¬ı˛ ¡Z±¬ı˛± [øÔÀ˚˛±¬ı…±ø¸˘±¸ ¡Z±¬ı˛] ¸±˘ÀÙ¬ÀÈ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º ¬ı±øfl¡ H2S ·ˆ¬œ¬ı˛ ¬Û˘˘

¸=À˚˛¬ı˛ ’±Ò±À¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛º ¬ıÌ«˝√√œÚ õ∂Ê√±øÓ¬¬ı˛ ¬ı…±fl¡øÈ¬ø¬ı˛˚˛± [Œ¬ıø·˚˛±ÀÈ¬±˚˛±] H2S Œfl¡ Ê√±ø¬ı˛Ó¬ fl¡À¬ı˛

¸±˘Ù¬±À¬ı˛ ¬Ûø¬ı˛ÌÓ¬ fl¡À¬ı˛ ˚± ’±¬ı±¬ı˛ Ê√±ø¬ı˛Ó¬ ˝√√À˚˛ ¸±˘ÀÙ¬ÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ [øÔÀ˚˛±¬ı…±ø¸˘±À¸¬ı˛ ˜±Ò…À˜]º

øfl¡Â≈√ ∆Ê√¬ı ¸±˘Ù¬±¬ı˛ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√ √’'√±˝◊√√Î¬í ¬ı˛”À¬Û ¬ı±˚˛≈˜G¬À˘ õ∂À¬ı˙ fl¡À¬ı˛ õ∂Ò±ÚÓ¬ fl¡˚˛˘±¬ı˛ ˜ÀÓ¬±

Ê√œ¬ı±ù¨ ;±˘±øÚ¬ı˛ ’¬Û”Ì« √˝√√ÀÚ¬ı˛ Ù¬À˘º ¬ı±˚˛≈˜G¬À˘¬ı˛ ¤˝◊√√ Î¬◊¬Û±√Ú ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ˆ”¬¬Û‘Àá¬ › ¬Ûø¬ı˛À˙À¯∏

¸˜≈À^ ¸±˘ÀÙ¬È¬¬ı˛”À¬Û ’±ÚœÓ¬ ˝√√˚˛º
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ø‰¬S 10 – ¸±˘Ù¬±¬ı˛ ‰¬√flË¡

10.6 Ê√œ¬ı ¸—¬ı˛é¬Ì (Bio conservation)

’±˜±À√¬ı˛ ¤˝◊√√ ¬Û‘øÔ¬ıœ Ê√œ¬ı ¸•ÛÀ√¬ı˛ ¤fl¡ ’Ù≈¬¬ı˛z¬ ˆ¬±G¬±¬ı˛º ¤˝◊√√ Ê√œ¬ı¸•ÛÀ√¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ àÔ˘,

Ê√˘ › ¬ı±˚˛≈˜G¬À˘ ’¬ıàÔ±Úfl¡±¬ı˛œ ø¬ıøˆ¬iß ¬Û˙≈¬Û±ø‡ › ˜±Ú≈¯∏ ’Ô«±» õ∂±ÌœÊ√·» ¤¬ı— àÔ˘ › Ê√À˘

’¬ıàÔ±Úfl¡±¬ı˛œ ø¬ıøˆ¬iß Î¬◊øæ√√ ’Ô«±» Î¬◊øæ√√Ê√·»º ¬ıÓ«¬˜±ÀÚ ’”√¬ı˛√ø˙«Ó¬± › ’ø¬ıÀ¬ı‰¬Ú±õ∂¸”Ó¬ ø√flË¡˚˛±fl¡˘±¬Û

¤¬ı— ’Ú…±˚˛ Œ˘±Àˆ¬¬ı˛ ¬ı˙¬ıÓ¬π ˝√√À˚˛ ˜±Ú≈¯∏ Ê√œ¬ıÊ√·ÀÓ¬¬ı˛ ˚ÀÔ26√ ’¬Û¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ‰¬À˘ÀÂ√ ¤¬ı— Ù¬À˘

¸ˆ¬… Ê√·» ¸•√xøÓ¬ ø¬ıøˆ¬iß ¬ı±d≈¬Ó¬±øLafl¡ ¸˜¸…±¬ı˛ ¸•ú≈‡œÚ ˝√√À˚˛ ¬ÛÀÎ¬ˇÀÂ√º

ø¬ı:±Úœ ›Î¬±˜ [1972] ¸—¬ı˛é¬Ì ¸•ÛÀfl«¡ ¤fl¡øÈ¬ fl¡±˚«fl¡¬ı˛œ ¸—:± Œ√Úº ˚Ô± ñìŒ˚ ¬ÛXøÓ¬ÀÓ¬

’±˜±À√¬ı˛ õ∂±fl‘¡øÓ¬fl¡ ¸•ÛÀ√¬ı˛ ¸≈á≈¬ ∆¬ı:±øÚfl¡ ¬ı…¬ı˝√√±¬ı˛, ¬ı˛é¬Ì › ¬Ûø¬ı˛‰¬±˘Ú ¤¬ı— é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı Ò√ı—¸,
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’¬Û¬ı…¬ı˝√√±¬ı˛, ’±·≈ÀÚ¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ›˝◊√√ ¸•ÛÀ√¬ı˛ ¸≈¬ı˛é¬± fl¡¬ı˛± Œ¸˝◊√√ ¬ÛXøÓ¬Àfl¡ ¸—¬ı˛é¬Ì ¬ıÀ˘ºî

’Ô¬ı±, ìŒ˚ ¸≈á≈¬ ¬Ûø¬ı˛fl¡øäÓ¬ ¬Ûø¬ı˛‰¬±˘Ú ¬ı…¬ıàÔ±¬ı˛ ˜±Ò…À˜ õ∂±fl‘¡øÓ¬fl¡ ¸•Û√Àfl¡ ˚ÀÔ26√ ’¬Û¬ı…¬ı˝√√±¬ı˛

› Ò√ı—À¸¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı˛é¬± fl¡¬ı˛± ˝√√˚˛, Ó¬±Àfl¡¬ ¸—¬ı˛é¬Ì ¬ıÀ˘ºî

¸—¬ı˛é¬Ì ˙søÈ¬¬ı˛ ’±øˆ¬Ò±øÚfl¡ ’Ô« ˝√√˘ ëø¬ıÀ˙¯∏ Î¬◊ÀVÀ˙… ¬ı± ø¬ıÀ˙¯∏ õ∂fl¡±¬ı˛ ¬ı˛é¬Ìºí Ó¬À¬ı øÀ˙¯∏:À√¬ı˛

˜ÀÒ… ¸—¬ı˛é¬ÀÌ¬ı˛ Ò±¬ı˛Ì± ¸•ÛÀfl«¡ ˜Ó¬Àˆ¬√ ’±ÀÂ√º Œ˚˜Ú, ’ÀÚÀfl¡ ¸—¬ı˛é¬Ì ¬ı˘ÀÓ¬ ’¬Û‰¬˚˛ øÚ¬ı±¬ı˛ÌÀfl¡

¬ı≈øÁ¡À˚˛ÀÂ√Úº ’¬Û‰¬˚˛ fl¡ø˜À˚˛ Œfl¡±ÀÚ± ¤fl¡øÈ¬ øÊ√øÚÀ¸¬ı˛ Î¬◊»¬Û±√Ú é¬˜Ó¬± ¬ı±Î¬ˇ±ÀÚ± ˝√√˚˛º ¤ÀÓ¬ Î¬◊»¬Û±√-

¬ı…˚˛ fl¡À˜ ˚±˚˛, Ù¬À˘ øÊ√øÚÀ¸¬ı˛ ˜”˘…› fl¡À˜ ˚±˚˛º ¤Àé¬ÀS ¸¬ıÀ‰¬À˚˛ fl¡˜ ¸•Û√ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ˜±Ò…À˜

Î¬◊»¬Û±√Ú ¬ı…˚˛› fl¡˜ ˝√√˚˛º ‰¬±ø˝√√√± ¬ı±Î¬ˇÀ˘ ¶§±ˆ¬±ø¬ıfl¡ ˆ¬±À¬ı ¸•ÛÀ√¬ı˛ Œ˚±·±Ú ¬ı±Î¬ˇÀ¬ı ’Ô«±» Î¬◊»¬Û±√ÀÚ¬ı˛

Œé¬ÀS ¸•ÛÀ√¬ı˛ ø˜Ó¬¬ı…ø˚˛Ó¬±¬ı˛ ˜±Ò…À˜ ¸—¬ı˛é¬Ì ¸y¬¬ıº

ë¸—¬ı˛é¬Ìí › ëø˜Ó¬¬ı…ø˚˛Ó¬±í ˙s ≈√øÈ¬ ¸˜±Ô«fl¡ Ú˚˛º ¸—¬ı˛é¬Ì ¬ı˘ÀÓ¬ Œ¬ı±Á¡±˚˛ fl¡˜ ¬ı…¬ı˝√√±¬ı˛, ˚±¬ı˛

Ù¬À˘ øÚø«√©Ü ¸˜À˚˛¬ı˛ Œ˙À¯∏ Œ˚ ¬Ûø¬ı˛˜±Ì ¸•Û√ ¸—¬ı˛øé¬Ó¬ Ô±fl¡±¬ı˛ fl¡Ô±, Ó¬±¬ı˛ Œ‰¬À˚˛ Œ¬ıø˙ ¸•Û√

¸—¬ı˛øé¬Ó¬ Ô±Àfl¡º øfl¡z≈¬ ø˜Ó¬¬ı…ø˚˛Ó¬± ˝√√˘ ’¬Û‰¬˚˛ Œ¬ı˛±Ò ’Ô«±» ¬Î¬◊»¬Û±√ÀÚ¬ı˛ ’Ô«ÕÚøÓ¬fl¡ Î¬◊¬Û±√±ÀÚ¬ı˛ Î¬◊ißøÓ¬

¸±ÒÚº ¤˝◊√√ Œ|øÌ¬ı˛ ¸—¬ı˛é¬ÌÀfl¡ ¬ıÀ˘ ø˜Ó¬¬ı…ø˚˛Ó¬±Ê√øÚÓ¬ ¸—¬ı˛é¬Ìº Œfl¡±ÀÚ± Œfl¡±ÀÚ± Œé¬ÀS ’¬Û‰¬˚˛À¬ı˛±Ò

› ø˜Ó¬¬ı…ø˚˛Ó¬±¬ı˛ Ù¬À˘ Î¬◊»¬Û±√Ú › Œˆ¬±· ¬ı±ÀÎ¬ˇ, Œ¸Àé¬ÀS ø˜Ó¬¬ı…ø˚˛Ó¬±¬ı˛ Ù¬À˘ ¸—¬ı˛é¬Ì ˝√√˚˛ Ú±º ’±¬ı±¬ı˛

ø˜Ó¬¬ı…ø˚˛Ó¬± ¬ı˘ÀÓ¬ Œfl¡¬ı˘˜±S ’¬Û‰¬˚˛ øÚ¬ı±¬ı˛Ì ¬ı± Î¬◊»¬Û±√ÀÚ ø˜Ó¬¬ı…ø˚˛Ó¬±Àfl¡ Œ¬ı±Á¡±˚˛ Ú±, ¬ı…¬ı˝√√±¬ı˛ ¬ı±

Œˆ¬±À· ø˜Ó¬¬ı…ø˚˛Ó¬±Àfl¡› Œ¬ı±Á¡±˚˛º ø¬ı‰¬±¬ı˛ ¬ø¬ıÀ¬ı‰¬Ú±¬ı˛ ¸±ÀÔ ¬ı…¬ı˝√√±¬ı˛ ˝√√˘ ¬ı…¬ı˝√√±À¬ı˛ ø˜Ó¬¬ı…ø˚˛Ó¬± ¤¬ı—

¤˝◊√√ Î¬◊¬Û±À˚˛˝◊√√ Œfl¡¬ı˘˜±S ø˜Ó¬¬ı…ø˚˛Ó¬±Ê√øÚÓ¬ ¸—¬ı˛é¬Ì ˝√√ÀÓ¬ ¬Û±À¬ı˛º ø˜Ó¬¬ı…ø˚˛Ó¬±¬ı˛ Ù¬À˘ ¸•ÛÀ√¬ı˛

Î¬◊»¬Û±√Ú ¬ı± Œˆ¬±· ¬ı‘øX Œ¬ÛÀ˘ ¸•ÛÀ√¬ı˛ ¸—¬ı˛é¬Ì ¸y¬¬ı Ú˚˛º ’Ú…ø√Àfl¡ Œ˚ ¸—àÔ± ¸•Û√ Î¬◊»¬Û±√ÀÚ¬ı˛

Œé¬ÀS ¤fl¡À‰¬øÈ¬˚˛± ¬ı…¬ı¸±¬ı˛ ’øÒfl¡±¬ı˛œ Œ¸ Œé¬ÀS ¸•ÛÀ√¬ı˛ ‰¬±ø˝√√√± ’øàÔøÓ¬àÔ±¬Ûfl¡¡ ˝√√À˘ ø˜Ó¬¬ı…ø˚˛Ó¬±¬ı˛

Ù¬À˘ ¸—¬ı˛é¬Ì ¸y¬¬ı ˝√√˚˛º Ó¬±˝◊√√ ¬ı˘± ˚±˚˛ Œ˚, ø˜Ó¬¬ı…ø˚˛Ó¬± ŒÔÀfl¡ ¸•ÛÀ√¬ı˛ ¸—¬ı˛é¬Ì ˝√√ÀÓ¬ ¬Û±À¬ı˛,

’±¬ı±¬ı˛ Ú±› ˝√√ÀÓ¬ ¬Û±À¬ı˛º

¸—¬ı˛é¬Ì ¬ı˘ÀÓ¬ fl¡˜ Î¬◊»¬Û±√Ú › fl¡˜ ¬ı…¬ı˝√√±¬ı˛Àfl¡ Œ¬ı±Á¡±˚˛º ’Ô«±» ¬ı…¬ı˝√√±¬ı˛ ¸—˚˜ ¬ı± ˆ¬ø¬ı¯∏…ÀÓ¬¬ı˛

˜±Ú≈À¯∏¬ı˛ ¸≈ø¬ıÒ±¬ı˛ Ê√Ú… ¬ıÓ«¬˜±ÀÚ Ó¬…±· ¶§œfl¡±¬ı˛ fl¡¬ı˛±º ’Ò…±¬Ûfl¡ Œ√flË¡˝◊√√· Î¬±Úfl¡±ÀÚ¬ı˛ ˜ÀÓ¬, ¸•Û√Àfl¡

¤˜Úˆ¬±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± √¬ı˛fl¡±¬ı˛ ˚±ÀÓ¬ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ¸—‡…fl¡ ˜±Ú≈À¯∏¬ı˛ ‰¬±ø˝√√√± ¸¬ı«±øÒfl¡ ¬Ûø¬ı˛˜±ÀÌ ø˜È¬ÀÓ¬

¬Û±À¬ı˛ º øfl¡z≈¬ Ó¬± fl¡¬ı˛ÀÓ¬ Œ·À˘ ·ø26√Ó¬ ¸•Û√·≈ø˘¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Œé¬ÀS ¸—˚À˜¬ı˛ õ∂À˚˛±Ê√Úº

ø¬ıø˙©Ü ¬ÛøG¬Ó¬ ’Ò…±¬Ûfl¡ øÊ√˜±¬ı˛˜…±Ú ¤¬ı˛ ˜ÀÓ¬, ¸—¬ı˛é¬Ì ˝√√˘ ˆ¬±¬ıœ õ∂Ê√Àij¬ı˛ ˜e·À˘¬ı˛ Ê√Ú… ¬ıÓ«¬˜±ÀÚ

õ∂Ê√Àij¬ı˛ Œˆ¬±·-ø¬ı˘±¸-¤¬ı˛ øÚ˚˛LaÌº

¸•ÛÀ√¬ı˛ Î¬◊»¬Û±√Ú › ¬ı…¬ı˝√√±¬ı˛ fl¡˜ fl¡¬ı˛±Àfl¡ ¸•Û√ ¸—¬ı˛é¬Ì ¬ıÀ˘º Ù¬À˘ ˆ¬ø¬ı¯∏…ÀÓ¬ ¸•ÛÀ√¬ı˛

Œ˚±·±Ú ’¬ı…±˝√√Ó¬ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ¸øÍ¬fl¡ˆ¬±À¬ı ¸•ÛÀ√¬ı˛ ¸—¬ı˛é¬Ì fl¡¬ı˛±¬ı˛ Ê√Ú… ’Ú…Ó¬˜ √¬ı˛fl¡±¬ı˛ ˝√√˘ñ

(i) ¸•ÛÀ√¬ı˛ Î¬◊»¬Û±√Ú › ¬ı…¬ı˝√√±¬ı˛ fl¡˜ fl¡¬ı˛± (ii) ø˜Ó¬¬ı…ø˚˛Ó¬± (iii) ¸•ÛÀ√¬ı˛ ˚ÀÔ26√ ¬ı…¬ı˝√√±¬ı˛ fl¡˜±ÀÚ±
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(iv) ø¬ı‰¬±¬ı˛ ø¬ıÀ¬ı‰¬Ú±¬ı˛ ¸±ÀÔ ¸•ÛÀ√¬ı˛ ¬ı…¬ı˝√√±¬ı˛ (v) ∆¬ı:±øÚfl¡ ¬ÛXøÓ¬ÀÓ¬ ¸•ÛÀ√¬ı˛ Î¬◊»¬Û±√Ú › (vi)

¸•ÛÀ√¬ı˛ ’¬Û‰¬˚˛ øÚ¬ı±¬ı˛Ìº

¸—¬ı˛é¬ÀÌ¬ı˛ Ó¬±»¬Û˚« › Î¬◊ÀV˙…ñŒ˚˜Ú ¬Û”¬ı«¬Û≈¬ı˛≈À¯∏¬ı˛± ’±˜±À√¬ı˛ Ê√Ú… ¸•Û√ ¸=˚˛ fl¡À¬ı˛ Œ·ÀÂ√Ú

ŒÓ¬˜øÚ ˆ¬±¬ıœ õ∂Ê√Àij¬ı˛ Ê√Ú… ¸•ÛÀ√¬ı˛ Œ˚±·Ú ’é≈¬J ¬ı˛±‡ÀÓ¬ ’±˜±À√¬ı˛› ¬ı…¬ıàÔ± ŒÚ›˚˛± √¬ı˛fl¡±¬ı˛º

¤øÈ¬ ˝√√˘ ¸•Û√ ¸—¬ı˛é¬ÀÌ¬ı˛¬ Ó¬±»¬Û˚« ¬ı± ˘é¬…º ’±¬ı±¬ı˛ fl¡±À¬ı˛± fl¡±À¬ı˛± ˜ÀÓ¬, ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ·≈Ì·Ó¬ ˜±Ú

’é≈¬J Œ¬ı˛À‡ ¤¬ı— ¸•ÛÀ√¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¬ı± ¸‘ø©Ü¬ı˛ ˜ÀÒ… ¸˜Ó¬± ¤ÀÚ Î¬◊øæ√√, Ê√œ¬ıÊ√z≈¬ › ø¬ıøˆ¬iß ¬Û√±ÀÔ«¬ı˛

Œ˚±·±Ú ¶§±ˆ¬±ø¬ıfl¡ ¬ı˛±‡± ˝√√˘ ¸•Û√ ¸—¬ı˛é¬ÀÌ¬ı˛ õ∂Ò±Ú Î¬◊ÀV˙…º ¸—¬ı˛é¬ÀÌ¬ı˛ Î¬◊ÀV˙… øÓ¬ÚøÈ¬ ˚Ô±ñ

(a) õ∂Ô˜Ó¬ õ∂±fl‘¡øÓ¬fl¡ ¸•Û√·≈ø˘Àfl¡ Ó¬±À√¬ı˛ øÚÊ√¶§ ¬Ûø¬ı˛À¬ıÀ˙ ¬ı˛é¬± fl¡¬ı˛± › Ó¬±À√¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ø¬ıfl¡±˙

’¬ı…±˝√√Ó¬ ¬ı˛±‡± (b) ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ ¬ı˛±‡± › (c) ¬Ûø¬ı˛fl¡øäÓ¬ˆ¬±À¬ı õ∂±fl‘¡øÓ¬fl¡ ¸•ÛÀ√¬ı˛

¸≈¯∏˜ ¬ı…¬ı˝√√±¬ı˛º

10.7 ø¬ıøˆ¬iß Œ|øÌ¬ı˛ Ê√œ¬ı ¸—¬ı˛é¬Ì (Type of conservation)

Ê√œ¬ı-¸—¬ı˛é¬Ì ¬ı± Bioconservation ¬ı˘ÀÓ¬ Œ¬ı±Á¡±˚˛ñ

(i) ıÚ › ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ì ¤¬ı—

(ii) ˜»¸… › ¸±˜≈ø^fl¡ Î¬◊øæ√√ ¸—¬ı˛é¬Ì

(iii) ¬ıÚ › ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ìñ

¬ıÚ › ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬ÀÌ¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ (a) ¬ıÀÚ¬ı˛ Î¬◊øæ√√ ¸—¬ı˛é¬Ì (b) ¬ıÀÚ¬ı˛ õ∂±Ìœ ¸—¬ı˛é¬Ìº

(A) ¬ıÀÚ¬ı˛ Î¬◊øæ√√ ¸—¬ı˛é¬Ì (Forest Conservation)ñÊ√Ú¸—‡…±¬ı˛ ‰¬±À¬Û ¤¬ı— ˜±Ú≈À¯∏¬ı˛

’ø¬ıÀ¬ı‰¬Ú±õ∂¸”Ó¬ › ’Õ¬ı:±øÚfl¡ ¬ıÚÊ√ ¸•Û√ Ú©Ü fl¡¬ı˛±¬ı˛ Ù¬À˘ ¬ı±d≈¬Ó¬La ¬ı…±˝√√Ó¬ ˝√√À26√, Î¬◊¬ı«¬ı˛ Ê√ø˜ ’Ú≈¬ı«¬ı˛

˜¬ı˛≈ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ¤¬ı— Ó¬±¬ı˛ fl≈¡Ù¬˘ ¸˜d¬ ˜±Ú¬ıÊ√±øÓ¬Àfl¡ Œˆ¬±· fl¡¬ı˛ÀÓ¬ ˝√√À26√º ¬ıÚ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú…

øÚ•ßø˘ø‡Ó¬ ¬Û√Àé¬¬Û·≈ø˘ ŒÚ›˚˛± õ∂À˚˛±Ê√Úº ˚Ô±ñ

(i) ’±˝◊√√Ú fl¡À¬ı˛ ¬Ûø¬ı˛ÌÓ¬ ·±Â√ ¬ı± é¬øÓ¬¢∂d¬ ·±Â√ fl¡±È¬±¬ı˛ ¬ı…¬ıàÔ± fl¡¬ı˛±º

(ii) ’¬Ûø¬ı˛ÌÓ¬ › fl¡ø‰¬ ‰¬±¬ı˛±·±Â√ fl¡±È¬À˘ ’±˝◊√√Ú ’Ú≈˚±˚˛œ ˙±ød¬¬ı˛ ø¬ıÒ±Ú fl¡¬ı˛± ’¬ı˙… õ∂À˚˛±Ê√Úº

(iii) ¬ÛøÓ¬Ó¬ › ’fl‘¡ø¯∏À˚±·… Ê√ø˜ÀÓ¬ Ú”Ó¬Ú ’¬ı˛Ì… ¸‘ø©Ü fl¡¬ı˛±º

(iv) Œ˚ Ê√±˚˛·± ŒÔÀfl¡ ¬Ûø¬ı˛ÌÓ¬ ·±Â√ fl¡±È¬± ˝√√À¬ı, Œ¸˝◊√√ ¤fl¡˝◊√√ Ê√±˚˛·±˚˛ ‰¬±¬ı˛± ·±Â√ Œ¬ı˛±¬ÛÚ fl¡¬ı˛±º

(v) àÔ±˚˛œ ’¬ı˛ÀÌ… ˚ÀÔ26√ ¬Û˙≈‰¬±¬ı˛Ì ’±˝◊√√Ú fl¡À¬ı˛ ¬ı&Ò fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº ’efl≈¡ø¬ı˛Ó¬ ‰¬±¬ı˛±·±Â√·≈ø˘Àfl¡ ø¬ıÚ©Ü

˝√√¬ı±¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı˛é¬± fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º
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(vi) ¬ıÀÚ ˚±ÀÓ  ’±·≈Ú Ú± ˘±·ÀÓ¬ ¬Û±À¬ı˛ [√±¬ı±Ú˘] Ó¬±¬ı˛ ¬ı…¬ıàÔ± fl¡¬ı˛±º ˝√√Í¬±» ’±·≈Ú ˘±·À˘ ˚Ó¬

˙œ‚Ë ¸y¬¬ı ’±·≈Ú ŒÚˆ¬±ÀÚ±¬ı˛ ¬ı…¬ıàÔ± fl¡¬ı˛± ¤¬ı— ¬Û≈ÀÎ¬ˇ ˚±›˚˛± ·±ÀÂ√¬ı˛ Ê√±˚˛·±˚˛ ÚÓ≈¬Ú ‰¬±¬ı˛±

˘±·±ÀÚ±¬ı˛ ¬ı…¬ıàÔ± fl¡¬ı˛±º

(vii) Œ¬ı˛±·À¬Û±fl¡±¬ı˛ ’±√flË¡˜Ì õ∂øÓ¬À¬ı˛±Ò fl¡¬ı˛± › fl¡œÈ¬Ú±˙fl¡ õ∂À˚˛±· fl¡¬ı˛±º

(viii) fl¡±Í¬ › ’Ú…±Ú… ’¬ı˛Ì… ¸•Û√ ’±˝√√¬ı˛Ì › ¬ı…¬ı˝√√±À¬ı˛ ’¬Û‰¬˚˛ øÚ¬ı±¬ı˛Ì fl¡¬ı˛±º

(ix) ’¬ı˛ÀÌ…¬ı˛ ˚ÀÔ±¬Û˚≈q¡ ¬ı˛é¬Ì±À¬ıé¬ÀÌ¬ı˛ ¬ı…¬ıàÔ± fl¡¬ı˛±º

(x) Œ¬ı˛øÎ¬›, ŒÈ¬ø˘øˆ¬˙Ú õ∂ˆ‘¬øÓ¬ õ∂±‰¬±¬ı˛˜±Ò…À˜¬ı˛ ¡Z±¬ı˛± ¬ıÚ Ò√ı—À¸¬ı˛ fl≈¡Ù¬˘ ¸•ÛÀfl«¡ › ¬ıÀÚ¬ı˛

Î¬◊¬ÛÀ˚±ø·Ó¬± ¸•ÛÀfl«¡ Œ√À˙¬ı˛ ˜±Ú≈À¯∏¬ı˛ ˜ÀÒ… ¸À‰¬Ó¬ÚÓ¬± ¬ı‘øX fl¡¬ı˛±º

(xi) ¸˜≈^Ê√À˘ ’¬Ûø¬ı˛À˙±øÒÓ¬ ‡øÚÊ√ ŒÓ¬˘ ø˜ø|Ó¬ ˝√√À˘ ø¬ı¯∏±q¡ Ê√˘ ø¬ıÀù´¬ı˛ ’ÀÚfl¡ Î¬◊¬Ûfl”¡˘¬ıÓ¬π

˜…±ÚÀ¢∂±ˆ¬ ’¬ı˛ÀÌ…¬ı˛ ¬ı…±¬Ûfl¡ é¬øÓ¬ fl¡À¬ı˛ ‰¬À˘ÀÂ√º Ó¬±˝◊√√ ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ø¬ı¯∏±q¡ Ê√À˘¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡

˜”˘…¬ı±Ú ˜…±ÚÀ¢∂±ˆ¬ ’¬ı˛Ì…·≈ø˘Àfl¡ ¬ı˛é¬± fl¡¬ı˛± √¬ı˛fl¡±¬ı˛º

(xii) Œfl¡fœ˚˛ › ¬ı˛±Ê√… ¸¬ı˛fl¡±¬ı˛ ¡Z±¬ı˛± ë¸—¬ı˛é¬Ì ’±˝◊√√Úí õ∂Ì˚˛Ú ¤¬ı— Ê±Ó¬œ˚˛ ¬ıÚˆ”¬ø˜ › ¸—¬ı˛øé¬Ó¬

’¬ı˛Ì… àÔ±¬ÛÚ fl¡¬ı˛±º

(B) ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ìñ ¬ıÚ…õ∂±Ìœ¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ¬ı±¸àÔ˘ ˝√√˘ ¬ıÚ ¬ı± ’¬ı˛Ì…º øfl¡z≈¬ ’±Ò≈øÚfl¡ ˜±Ú≈¯∏

˙˝√√¬ı˛ ¬ı± Ú·À¬ı˛¬ı˛ õ∂¸±À¬ı˛¬ı˛ Î¬◊ÀVÀ˙… ¤¬ı— fl‘¡ø¯∏¬ı˛ Î¬◊¬ÛÀ˚±·œ Ê√ø˜ ¬ı±Î¬ˇ±ÀÚ±¬ı˛ Ê√Ú… ’¬Ûø¬ı˛fl¡øäÓ¬ˆ¬±À¬ı ¬ı‘é¬À26√√Ú

¡Z±¬ı˛± ’¬ı˛Ì…Àfl¡ ¬ıÚ…õ∂±Ìœ ¬ı¸¬ı±À¸¬ı˛ ’Ú≈¬ÛÀ˚±·œ fl¡À¬ı˛ Ó≈¬À˘ÀÂ√º ¬ıÓ«¬˜±ÀÚ ’¸—‡… ¬ıÚ › Ó‘¬Ìˆ”¬ø˜ Œfl¡ÀÈ¬

˙¸…Àé¬S, ¬ı˛±d¬±‚±È¬, fl¡˘fl¡±¬ı˛‡±Ú õ∂ˆ‘¬øÓ¬ ·ÀÎ¬ˇ Î¬◊ÀÍ¬ÀÂ√º ¤¬ı˛ Ù¬À˘ ¤fl¡ø√Àfl¡ Œ˚˜Ú ¬ıÚ… ¬Û˙≈¬Û±ø‡¬ı˛ ¸—‡…±

fl¡À˜ ˚±À26√, ŒÓ¬˜øÚ ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈¬Û±ø‡¬ı˛ ¸—‡…± Œ¬ıÀÎ¬ˇ ˚±À26√º øfl¡Â≈√ø√Ú ’±À· ¬Û˚«z¬ Œ˚ ¸˜d¬  ¬ıÚ…õ∂±Ìœ

’¬ı±ÀÒ ¬ıÀÚ ‚≈À¬ı˛ Œ¬ıÎ¬ˇ±ÀÓ¬±, Ó¬±¬ı˛± ’±Ê√ ˘≈5õ∂±˚˛º ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ˜±Ú≈¯∏ ¬ıÚ…õ∂±ÌœÀ√¬ı˛ ˚ÀÔ26√ˆ¬±À¬ı ˝√√Ó¬…±

fl¡À¬ı˛ ‰¬À˘ÀÂ√º Ó¬±Â√±Î¬ˇ± ¤fl¡Ò¬ı˛ÀÚ¬ı˛ ˘≈5õ∂±˚˛ ¬ıÚ…õ∂±ÌœÀ√¬ı˛ ˝√√Ó¬…± fl¡À¬ı˛ øfl¡Â≈√ Œ˘±ˆ¬œ ˜±Ú≈¯∏ ¬ıÚ… õ∂±Ìœ¬ı˛

’¬ı˘≈ø5 ‚øÈ¬À˚˛ ‰¬À˘ÀÂ√º ¤ÀÓ¬ Ê√œ¬ı-∆¬ıø‰¬S… Ò√ı—¸ ˝√√À26√ ¤¬ı— õ∂±fl‘¡øÓ¬fl¡ ˆ¬±¬ı˛¸±˜… ø¬ıø‚ÆÓ¬ ˝√√À26√º

¬ıÓ«¬˜±ÀÚ ¸±¬ı˛± ¬Û‘øÔ¬ıœÀÓ¬ ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ì ¤fl¡øÈ¬ ’Ú…Ó¬˜ õ∂Ò±Ú ¸˜¸…±, fl¡±¬ı˛Ì ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß

’—À˙ ¤fl¡±øÒfl¡ ¬ıÚ…õ∂±Ìœ ˘≈5 ˝√√¬ı±¬ı˛ ¸y¬±¬ıÚ± ¬ı˛À˚˛ÀÂ√º ¤˜Úøfl¡ ø¸—˝√√, ¬ı±‚, ø‰¬Ó¬±, ·G¬±¬ı˛, ¬ıÚ… ·±Ò±,

Ú±Ú± õ∂Ê√±øÓ¬¬ı˛ ˝√√ø¬ı˛Ì õ∂ˆ‘¬øÓ¬ ˘≈5 ˝√√¬ı±¬ı˛ ¸•ú≈‡œÚ ˝√√À˚˛ÀÂ√º ˜±Ú≈À¯∏¬ı˛ ¤˝◊√√ ¸˜d¬ fl¡±ÀÊ√ ˙≈Ò≈ Œ˚ ¬ıÚ…õ∂±Ìœ¬ı˛

¸—‡…± fl¡À˜ ˚±À26√ Ó¬±˝◊√√ Ú˚˛, õ∂±fl‘¡øÓ¬fl¡ ˆ¬±¬ı˛¸±˜…› ø¬ıø‚ÆÓ¬ ˝√√À26√º Œfl¡¬ı˘˜±S ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬ÀÌ¬ı˛ ˜±Ò…À˜˝◊√√

¤˝◊√√ ¸˜¸…±¬ı˛ ¸˜±Ò±Ú fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ˆ¬±¬ı˛ÀÓ¬› Œ√‡± ˚±À26√ Œ˚, ·Ó¬ 50-63 ¬ıÂ√À¬ı˛ ø˙fl¡±¬ı˛À˚±·…

õ∂±Ìœ¬ı˛ ¸—‡…± Œ¬ı˙ fl¡À˜ Œ·ÀÂ√º Œ˚˜Ú, ¬Ûø(˜¬ıÀe·¬ı˛ ¸≈µ¬ı˛¬ıÀÚ ¤fl¡¸˜˚˛ Œ˚ ¤fl¡˙‘e· ·G¬±¬ı˛ › ¬ıÚ…

¬˜ø˝√√¯∏ øÂ√˘, Ó¬±¬ı˛ Œfl¡±ÀÚ± ’ød¬Q˝◊√√ ¤‡Ú ’±¬ı˛ ŒÚ˝◊√º ¤fl¡˝◊√√ˆ¬±À¬ı ¬Ûø(˜¬ıÀe·¬ı˛ ø¬ıøˆ¬iß Ê√e·˘ ŒÔÀfl¡

fl‘¡c¸±¬ı˛ ˝√√ø¬ı˛Ì, Úœ˘·±˝◊√√ õ∂ˆ‘¬øÓ¬› ø¬ı˘≈5 ˝√√À˚˛ÀÂ√º ˘≈5õ∂±˚˛ ¬ıÚ…õ∂±Ìœ¬ı˛ ˜ÀÒ… ø‰¬Ó¬±¬ı˛ Ú±˜› Î¬◊À~‡À˚±·…º
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¤fl¡¸˜˚˛ ¬ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıøˆ¬iß ¬ıÀÚ ’¸—‡… ø¸—˝√√ øÂ√˘, øfl¡z≈¬ ¬ıÓ«¬˜±ÀÚ ·≈Ê√¬ı˛±ÀÈ¬¬ı˛ ø·¬ı˛ ’¬ı˛Ì… Â√±Î¬ˇ± ø¸—˝√√

õ∂±˚˛ ŒÚ˝◊√√ ¬ı˘À˘˝◊√√ ‰¬À˘º ·Ó¬ 50 ¬ıÂ√À¬ı˛ ˆ¬±¬ı˛ÀÓ¬ ¬ı±À‚¬ı˛ ¸—‡…± 40,000 ŒÔÀfl¡ fl¡À˜ ø·À˚˛ 2000 ¤¬ı˛

Œ‰¬À˚˛› fl¡˜ ˝√√À˚˛ √“√±øÎ¬ˇÀ˚˛ÀÂ√º d¬Ú…¬Û±˚˛œ õ∂±ÌœÀ√¬ı˛ ˜ÀÒ… ’±À˘±ø‰¬Ó¬ fl¡À˚˛fl¡øÈ¬ Â√±Î¬ˇ± ø¸&Ò≈ ·±ˆ¬œ, Œ¸±Ú±,

ø¬ıÎ¬ˇ±˘, ¬ıÚ… ·±Ò±, ŒÚfl¡ÀÎ¬ˇ, fl¡d≈¬¬ı˛œ ˝√√ø¬ı˛Ì, Ó≈¬¯∏±¬ı˛ ø‰¬Ó¬±, ¬ıÚ… ˜ø˝√√¯∏ õ∂ˆ‘¬øÓ¬, ¸¬ı˛œ¸‘¬ÛÀ√¬ı˛ ˜ÀÒ… fl≈¡ø˜¬ı˛,

fl¡26√¬Û, Œ˜ÀÂ√±fl≈¡ø˜¬ı˛ ¬ı± ‚øÎ¬ˇ˚˛±˘ õ∂ˆ‘¬øÓ¬ ¤¬ı— ¬Û±ø‡À√¬ı˛ ˜ÀÒ… ¬ı˛±Ê√ÒÀÚ˙, ¬ıÀÎ¬ˇ±¬ı±Ê√, ˜˚˛”¬ı˛ Œù´√Ó¬‰¬=≈˚≈q¡

ø¸&Ò≈ ÷·˘, ˘≈fl¡Ú± õ∂ˆ”¬øÓ¬ ˝√√˚˛ ¸•Û”Ì« ˘≈5 ˝√√À˚˛ÀÂ√, Ú± ˝√√˚˛ ˘≈5 ˝√√¬ı±¬ı˛ ø√Àfl¡ ’¢∂¸¬ı˛ ˝√√À26√º

¬ıÌ…õ∂±Ìœ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… Œ˚¸¬ı ¬ı…¬ıàÔ±·≈ø˘ ŒÚ›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛ Œ¸·≈ø˘ ˝√√˘ñ

(i) ıÚ…õ∂±Ìœ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… Î¬◊¬Û˚≈q¡ àÔ±ÀÚ ’ˆ¬˚˛±¬ı˛Ì… ∆Ó¬ø¬ı˛ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

(ii) ’ˆ¬˚˛±¬ı˛Ì… Â±Î¬ˇ± › Œfl¡±ÀÚ± ¤fl¡øÈ¬ øÚø«√©Ü ¬ıÚˆ”¬ø˜Àfl¡ ëÊ√±Ó¬œ˚˛ ¬ıÚˆ”¬ø˜í ¬ı± ë¸—¬ı˛øé¬Ó¬ ’¬ı˛Ì…í

ø˝√√¸±À¬ı› ¸—¬ı˛øé¬Ó¬ fl¡¬ı˛± ˚±˚˛º

(iii) ¬Û±ø‡À√¬ı˛ Ê√Ú… ¬Ûé¬œ¬ı˛±˘˚˛ (Bird Sanctuary) ∆Ó¬ø¬ı˛ fl¡¬ı˛± õ∂À˚˛±Ê√Úº

(iv) ¬ı±‚ › ·G¬±¬ı˛ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… ’Ú≈fl”¡˘ àÔ±Ú·≈ø˘ÀÓ¬ ë¬ı…±‚Ë õ∂fl¡äí (Tiger Project) › ë·G¬±¬ı˛

õ∂fl¡äí (Rhino Project) õ∂øÓ¬á¬± fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

(v) ˝√√ø¬ı˛Ì ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… ë˜‘· Î¬◊√…±Úí (Deer Park) fl¡¬ı˛± ˚±˚˛º

(vi) fl≈¡ø˜¬ı˛ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… ëfl≈¡ø˜¬ı˛í ¸—¬ı˛é¬Ì ·À¬ı¯∏Ì± õ∂fl¡äí àÔ±¬ÛÚ± fl¡¬ı˛± ¸y¬¬ıº

(vii) ¬ıÓ«¬˜±ÀÚ õ∂±˚˛ ¸¬ı Œ√À˙˝◊√√ ø¬ıøˆ¬iß ˙˝√√À¬ı˛ ¬Û˙≈ Î¬◊√…±Ú·≈ø˘ÀÓ¬ (Zoological garden) ¬ıÚ…õ∂±Ìœ

¸—¬ı˛é¬ÀÌ¬ı˛ ¸±ÀÔ ¸±ÀÔ ·À¬ı¯∏Ì±› ‰¬±˘±ÀÚ± ˝√√À26√º

(viii) ¬ıÚ… ¬Û˙≈¬Û±ø‡ ø˙fl¡±¬ı˛ fl¡¬ı˛±¬ı˛ ø¬ı¯∏À˚˛ ¬õ∂øÓ¬øÈ¬ Œ√À˙ fl¡Î¬ˇ± ’±˝◊√√Ú-õ∂Ì˚˛Ú › ’±˝◊√√ÀÚ¬ı˛ ¸≈á≈¬ ¬õ∂À˚˛±·

õ∂À˚˛±Ê√Úº

(ix) ø¬ı˘≈5õ∂±˚˛ õ∂±ÌœÀ√¬ı˛ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… ’±z¬Ê«√±øÓ¬fl¡ ’±˝◊√√Ú õ∂Ì˚˛Ú √¬ı˛fl¡±¬ı˛º

(x) ¬ıÚ±=˘·≈ø˘ÀÓ¬ ¬ı± Ó¬±¬ı˛ ¬Û±ù´«¬ıÓ¬π ¬ı±Ê±¬ı˛·≈ø˘ÀÓ¬ ¬ıÚ… ¬Û˙≈¬Û±ø‡¬ı˛ ˜±—À¸¬ı˛ √flË¡˚˛ø¬ı√flË¡˚˛ ¸•Û”Ì« øÚø¯∏X

˝√√›˚˛± √¬ı˛fl¡±¬ı˛º

(xi) ¸—¬ı˛øé¬Ó¬ ’¬ı˛Ì… › ’ˆ¬˚˛±¬ı˛ÀÌ…¬ı˛ ˜Ò… ø√À˚˛ ˜±Ú≈À¯∏¬ı˛ ˚ÀÔ26√ ˚±Ó¬±˚˛±Ó¬ ¬¬ı&Ò ˝√√›˚˛± √¬ı˛fl¡±¬ı˛º

¤ÀÓ¬ ¤fl¡ø√Àfl¡ Œ˚˜Ú ¬Û˙≈¬Û±ø‡¬ı˛ Ê√œ¬ıÚ˚±S± ¬ı…±˝√√Ó¬ ˝√√˚˛, ŒÓ¬˜øÚ Œ‰¬±¬ı˛±ø˙fl¡±¬ı˛› Œ¬ıÀÎ¬ˇ ˚±˚˛º

(xii) ¬ıÀÚ¬ı˛ ˜ÀÒ… ˜ÀÒ… õ∂±ÌœÀ√¬ı˛ ¸≈ø¬ıÒ±¬ı˛ Ê√Ú… Ê√˘±˙˚˛ ∆Ó¬ø¬ı˛ fl¡¬ı˛± √¬ı˛fl¡±¬ı˛º

(xiii) ¸—¬ı˛øé¬Ó¬ ¬ıÚ… ¬ı± ’Ú…±Ú… ¬ıÚ·≈ø˘¬ı˛ ˜ÀÒ… ’±¬ı˛› Œ¬ıø˙ ¸—‡…fl¡ ·±Â√¬Û±˘± Œ¬ı˛±¬ÛÌ fl¡¬ı˛± õ∂À˚˛±Ê√Úº

(xiv) ¬ıÚ·≈ø˘¬ı˛ fl¡±Â√±fl¡±øÂ√ fl¡˘fl¡±¬ı˛‡±Ú± › Ê√Ú¬ÛÔ àÔ±¬ÛÚ ¬ı&Ò ¬ı˛±‡ÀÓ¬ ˝√√À¬ıº ¤˜Úøfl¡ ¬Û±fl¡± ¬ı˛±d¬±‚±È¬

øÚ˜«±Ì› ˚Ó¬”√¬ı˛ ¸y¬¬ı fl¡˜ ˝√√›˚˛± √¬ı˛fl¡±¬ı˛º
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(xv) õ∂À˚˛±Ê√ÀÚ Î¬◊ißÓ¬ fl‘¡øS˜ õ∂Ê√ÚÚ ¬ı…¬ıàÔ±¬ı˛ ˜±Ò…À˜ Î¬◊ißÓ¬ õ∂Ê√±øÓ¬¬ı˛ ¬ıÚ… õ∂±Ìœ¬ı˛ ¸—‡…± ¬ı±Î¬ˇ±ÀÚ±

õ∂À˚˛±Ê√Úº

(xvi) ’øÓ¬ ¸Ó¬fl«¡ˆ¬±À¬ı õ∂±Ìœ·≈ø˘¬ı˛ Ê√ij › ˜‘Ó≈¬…¬ı˛ ¸—‡…±˚˛ ˆ¬±¬ı˛¸±˜… ¬ı˛é¬±¬ı˛ ¬ı…¬ıàÔ± øÚÀÓ¬ ˝√√À¬ıº

(xvii) ¬ıÚˆ”¬ø˜ÀÓ¬ õ∂À¬ıÀ˙¬ı˛ Ê√Ú… ’Ú≈˜øÓ¬ ŒÚ›˚˛± ¬ı±Ò…Ó¬±˜≈˘fl¡ ˝√√›˚˛± √¬ı˛fl¡±¬ı˛º Ó¬±Â√±Î¬ˇ± ’±À¢ü˚˛±¶a¸˝√√

¬ıÚˆ”¬ø˜ÀÓ¬ õ∂À¬ı˙ ¸•Û”Ì« øÚø¯∏X ˝√√›˚˛± õ∂À˚˛±Ê√Úº

˜»¸… › ¸±˜≈ø^fl¡ Î¬◊øæ√√ ¸—¬ı˛é¬Ìñ ¤˝◊√√ ø¬ıˆ¬±À·¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ (a) ˜»¸… › ¸±˜≈ø^fl¡ õ∂±Ìœ

¸—¬ı˛é¬Ì › (b) ¸±˜≈ø^fl¡ Î¬◊øæ√√ ¸—¬ı˛é¬Ìº

(a) ˜»¸… › ¸±˜≈ø^fl¡ õ∂±Ìœ ¸—¬ı˛é¬Ìñ ˆ”¬¬Û‘Àá¬¬ı˛ Œ˜±È¬ ’±˚˛Ó¬ÀÚ¬ı˛ õ∂±˚˛ 70 ˙Ó¬±—˙ Ê√˘ˆ¬±·

ø√À˚˛ Ï¬±fl¡±º ¤¬ı˛ ˜ÀÒ… õ∂±˚˛ 60 ˙Ó¬±—˙ ’øÒfl¡±¬ı˛ fl¡À¬ı˛ Œ¬ı˛À‡ÀÂ√ ¸±·¬ı˛, ˜˝√√±¸±·¬ı˛ › Î¬◊¬Û¸±·¬ı˛, ’±¬ı˛

õ∂±˚˛ 10 ˙Ó¬±—˙ Ê≈√ÀÎ¬ˇ ’±ÀÂ√ ø¬ıøˆ¬iß ˝√}√√√, ‡±˘ø¬ı˘, ¬Û≈fl≈¡¬ı˛ › Ú√Ú√œº ¤‡Ú ø¬ıÀù´ õ∂øÓ¬¬ ¬ıÂ√¬ı˛ ˚Ó¬ ¬Ûø¬ı˛˜±Ì

˜±Â√ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√˚˛, Ó¬±¬ı˛ õ∂±˚˛ 75 ˙Ó¬±—˙ ˝√√˘ ¸±˜≈ø^fl¡ ˜±Â√º ’Ú…±Ú… Ê√˘ˆ¬±· ŒÔÀfl¡ ¬ı±øfl¡ 25 ˙Ó¬±—˙

˜±Â√ Ò¬ı˛± ˝√√˚˛º ¸≈˘ˆ¬ Œõ∂±øÈ¬Ú ‡±√… ø˝√√¸±À¬ı ¸±¬ı˛± ø¬ıÀù´ ˜±ÀÂ√¬ı˛ ‰¬±ø˝√√√± ¤Ó¬ ^≈Ó¬ ¬ı±Î¬ˇÀÂ√ Œ˚, ˜±Â√ Ò¬ı˛±¬ı˛

¬Ûø¬ı˛̃ ±Ì› ‡≈¬ı Œ¬ıÀÎ¬ˇ Œ·ÀÂ√ ¤¬ı— ˜±ÀÂ√¬ı˛ ’¬Û‰¬ ˛̊› Œ¬ıÀÎ¬ˇÀÂ√º ˜±ÀÂ√¬ı˛ Ê√ij › ˜±ÀÂ√¬ı˛ Œ˜±È¬ ø˙fl¡±À¬ı˛¬ı˛ ¬Ûø¬ı˛̃ ±ÀÌ¬ı˛

˜ÀÒ… ¸˜Ó¬± ¬ı± ˆ¬±¬ı˛¸±˜… Ú± Ô±fl¡À˘ øfl¡Â≈√ø√ÀÚ¬ı˛ ˜ÀÒ… ø¬ıÀù´ ˜±ÀÂ√¬ı˛ ‚±È¬øÓ¬ Œ√‡± Œ√À¬ı ¤¬ı— ‰¬±ø˝√√√±˜ÀÓ¬±

˜±Â√ ¬Û±›˚˛± ˚˛±À¬ı Ú±º ˝◊√√øÓ¬˜ÀÒ… fl¡À˚˛fl¡øÈ¬ ’=À˘ ø¬ıÀ˙¯∏ fl¡À˚˛fl¡ Ò¬ı˛ÀÚ¬ı˛ ˜±ÀÂ√¬ı˛ ‚±È¬øÓ¬ Œ√‡± ø√À˚˛ÀÂ√º

Œ˚˜Ú, ’±À˜ø¬ı˛fl¡±¬ı˛ fl¡…±ø˘ŒÙ¬±øÚ«˚˛± › Ê√±¬Û±ÀÚ¬ı˛ Î¬◊¬Ûfl”¡À˘ ¸±øÎ«¬Ú ˜±Â√, ’±˘±¶®± Î¬◊¬Ûfl”¡À˘ ø¸˘ ˜±Â√,

Ú¬ı˛›À˚˛ › ¸≈˝◊√√ÀÎ¬Ú Î¬◊¬Ûfl”¡À˘ fl¡Î¬ › Œ˝√√ø¬ı˛— ˜±Â√ ¤¬ı— ø¬ıËøÈ¬˙ ¡Zœ¬Û¬Û≈À?¬ı˛ ¬Û±À˙ Œ˝√√ø¬ı˛— › ø¬Û˘‰¬±Î«¬ ˜±ÀÂ√¬ı˛

¸—‡…± Î¬◊À~‡Œ˚±·…ˆ¬±À¬ı fl¡À˜ Œ·ÀÂ√º

Œ˚¸¬ı fl¡±¬ı˛ÀÌ ø¬ıøˆ¬iß ’=À˘ ˜±ÀÂ√¬ı˛ ¸—‡…± ^≈Ó¬·øÓ¬ÀÓ¬ fl¡À˜ ˚±À26√ Œ¸·≈ø˘ ˝√√˘ñ

(i) ˜±ÀÂ√¬ı˛ ‰¬±ø˝√√√± ¬ı‘øX,

(ii) ˜±Â√ ø˙fl¡±À¬ı˛¬ı˛ ’±Ò≈øÚfl¡ fl¡±˘±Àfl¡Ã˙À˘¬ı˛ ’±ø¬ı©®±¬ı˛,

(iii) ˚ÀÔ26√ˆ¬±À¬ı ˜±ÀÂ√¬ı˛ ø˙fl¡±¬ı˛,

(iv) Î¬◊¬Ûfl”¡˘¬ıÓ¬π ’=À˘ ¸˜≈^Ê√À˘ ∆Ó¬˘Àé¬ÀS¬ı˛ õ∂ˆ¬±¬ı,

(v) ”√ø¯∏Ó¬ ¬ıÊ«√… ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±Î¬ˇ±¬ı˛ Ù¬À˘ Ê√˘ ”√ø¯∏Ó¬ ˝√√›˚˛±,

(vi) ¸•Û√ ø˝√√¸±À¬ı ˜±Â√ ¸•ÛÀfl«¡ ¸À‰¬Ó¬ÚÓ¬±¬ı˛ ’ˆ¬±¬ı,

(vii) ¬Ûø˘ Ê√À˜ Ê√˘±Ò±¬ı˛ › Ú√œ·ˆ«¬ ˆ¬¬ı˛±È¬ ˝√√¬ı±¬ı˛ Ù¬À˘ ¬ı± Ú√œ ˜ÀÊ√ ˚±¬ı±¬ı˛ Ù¬À˘ Ê√À˘¬ı˛ ¶§±ˆ¬±ø¬ıfl¡

õ∂¬ı±˝√√ ¬ı&Ò ˝√√À26 › ˜±ÀÂ√¬ı˛ ¸—‡…± √flË¡˜˙ fl¡À˜ ˚±À26√º
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(viii) ø¬ıøˆ¬iß é¬øÓ¬fl¡¬ı˛ ¬ı˛±¸±˚˛øÚÀfl¡¬ı˛ ø˜|ÀÌ¬ı˛ Ù¬À˘ ’·ˆ¬œ¬ı˛ ¸˜≈À^ ˜±ÀÂ√¬ı˛ ‡±√… õ≠…±—fl¡È¬ÀÚ¬ı˛ ¸—‡…±

√flË¡˜˙ fl¡À˜ ˚±À26√ ¬ıÀ˘ ˜±ÀÂ√¬ı˛ ¸—‡…±› ÒœÀ¬ı˛ ÒœÀ¬ı˛ fl¡À˜ ˚±À26√º

(ix) Ú√Ú√œ, ‡±˘ø¬ı˘ › ¬Û≈fl≈¡¬ı˛ ŒÔÀfl¡ ’øÓ¬ø¬ı˛q¡ ‰¬±¬ı˛±À¬Û±Ú± › ŒÂ√±ÀÈ¬± ˜±Â√ Ò¬ı˛±¬ı˛ Ù¬À˘ ˜±ÀÂ√¬ı˛

¸—‡…± Ó¬±Î¬ˇ±Ó¬±øÎ¬ˇ fl¡À˜ ‰¬À˘ÀÂ√º

˜±ÀÂ√¬ı˛ ˜ÀÓ¬± ·≈¬ı˛≈Q¬Û”Ì« ¤˜Ú ¤fl¡øÈ¬ Œõ∂±øÈ¬Ú ‡±À√…¬ı˛ Î¬◊»¸ ˚±ÀÓ¬ ’±¬ı˛› ø¬ıÚ©Ü Ú± ˝√√˚˛, Î¬◊»¬Û±√Ú

˚±ÀÓ¬ ¬ı‘øX ¬Û±˚˛ ¤¬ı— ˆ¬ø¬ı¯∏…ÀÓ¬ ˜±ÀÂ√¬ı˛ Œ˚±·±Ú ˚±ÀÓ¬ øÚ¬ı˛ø26√iß Ô±Àfl¡ Ó¬±¬ı˛ Ê√Ú… ’±¬ı˛ ¸˜˚˛ Ú©Ü Ú±

fl¡À¬ı˛ øÚ•ßø˘ø‡Ó¬ øfl¡Â≈√ ¬ı…¬ıàÔ± ŒÚ›˚˛± õ∂À˚˛±Ê√Úñ

(i) øÚø¬ı«‰¬±À¬ı˛ ˜±Â√ ø˙fl¡±¬ı˛ ¬ı&Ò fl¡¬ı˛±ñ ŒÂ√±ÀÈ¬± ˜±Â√ [‰¬±¬ı˛±˜±Â√] › øÎ¬˜ ¸À˜Ó¬ ˜±Â√ Ò¬ı˛À˘ ˜±Â√

¸•Û√ ^≈Ó¬ Ú©Ü ˝√√˚˛º ¤¬ı˛ Ù¬À˘ ∆Ê√¬ı Î¬◊»¬Û±√ÀÚ¬ı˛ Ò±¬ı˛± ø¬ıÚ©Ü ˝√√˚˛ ¤¬ı— ¤fl¡¸˜˚˛ ˜±ÀÂ√¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜

˚±˚˛º øÎ¬˜ õ∂¸À¬ı¬ı˛ ¸˜˚˛ fl¡À˚˛fl¡ ˜±¸ ˜±Â√ ø˙fl¡±¬ı˛ ¬ı&Ò ¬ı˛±‡± √¬ı˛fl¡±¬ı˛ ¤¬ı— ¬Ûø¬ı˛ÌÓ¬ ˜±Â√·≈ø˘ Ò¬ı˛± √¬ı˛fl¡±¬ı˛º

˜±Â√ Ò¬ı˛±¬ı˛ ¬Û¬ı˛ Œ¬ıÀÂ√ Œ¬ıÀÂ√ ŒÂ√±ÀÈ¬± ‰¬±¬ı˛± ˜±Â√·≈ø˘Àfl¡ Ê√À˘ ŒÂ√ÀÎ¬ˇ Œ√›˚˛± Î¬◊ø‰¬Ó¬º

(ii) fl‘¡øS˜ õ∂Ê√ÚÚ ¬ı…¬ıàÔ±ñ ˜±ÀÂ√¬ı˛ ·≈Ì·Ó¬ ˜±Ú › ¸—‡…± ¬ı±Î¬ˇ±¬ı±¬ı˛ Ê√Ú… ø¬ı:±Ú¸•úÓ¬ fl‘¡øS˜

õ∂Ê√ÚÚ ¬ı…¬ıàÔ±¬ı˛ õ∂À˚˛±Ê√Ú ’±ÀÂ√º ¤¬ı˛ Ù¬À˘ ^≈Ó¬ ¬ı‘øX˙œ˘ Ú±Ú± ¸—fl¡¬ı˛ õ∂Ê√±øÓ¬¬ı˛ ˜±ÀÂ√¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛

¤¬ı— ¸±˜ø¢∂fl¡ˆ¬±À¬ı Î¬◊»¬Û±√Ú ¬ı±ÀÎ¬ˇº

(iii) ’Ó¬…øÒfl¡ ¸—·‘˝√√œÓ¬ ˜»¸…Àé¬ÀS ÚÓ≈¬Úˆ¬±À¬ı ˜±ÀÂ√¬ı˛ õ∂øÓ¬àÔ±¬ÛÚñ ’øÓ¬ø¬ı˛q¡ ˜±Â√ Ò¬ı˛±¬ı˛ Ù¬À˘

Œ˚¸¬ı ’=À˘¬ı˛ ¸˜≈^Ê√À˘ ˜±Â√ õ∂±˚˛ øÚ–À˙ø¯∏Ó¬, Œ¸¸¬ı ’=À˘ ˜±ÀÂ√¬ı˛ øÎ¬˜ › ‰¬±¬ı˛± ŒÂ√ÀÎ¬ˇ ø√À˚˛ øfl¡Â≈√ø√Ú

˜±Â√ Ò¬ı˛± ¬ı&Ò Œ¬ı˛À‡ ø√À˘ ’±¬ı±¬ı˛ ˜±ÀÂ√¬ı˛ Œ˚±·±Ú ¬ı±Î¬ˇÀ¬ıº

(iv) Ê√˘-”√¯∏Ì õ∂øÓ¬À¬ı˛±Òñ ø¬ıøˆ¬iß fl¡±¬ı˛‡±Ú± ŒÔÀfl¡ ø¬ı¯∏±√q¡ ’±¬ıÊ«√Ú± › ”√¯∏fl¡-ø˜ø|Ó¬ Ê√˘ Ú√œ

› ¸˜≈À^ ø·À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— Ù¬À˘ õ≠±—fl¡È¬ÀÚ¬ı˛ › ˜±ÀÂ√¬ı˛ ø¬ıÀ˙¯∏ é¬øÓ¬ fl¡À¬ı˛. ‡øÚÊ√ ŒÓ¬˘¬ı±˝√√œ ¬ıÀÎ¬ˇ± ¬ıÀÎ¬ˇ±

Ê√±˝√√±ÀÊ√¬ı˛ È¬…±efl¡±¬ı˛ ŒÔÀfl¡ ’Ô¬ı± ¸˜≈À^¬ı˛ ˜ÀÒ…fl¡±¬ı˛ ŒÓ¬À˘¬ı˛ ‡øÚ·≈ø˘ ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±Ì ŒÓ¬˘ ¸˜≈ƒÀ^

ø˜À˙ ˚±˚˛ ¤¬ı— ˜±Â√Àfl¡ Œ˜À¬ı˛ ŒÙ¬À˘ ¬ı± Œ¬ı˛±·¢∂d¬ fl¡À¬ı˛º ¬Û±¬ı˛˜±Ìø¬ıfl¡ Œ¬ı±˜±¬ı˛ ŒÓ¬Ê√øàflË¬˚˛Ó¬±˚˛ ¸±˜≈ƒø^fl¡

˜±ÀÂ√¬ı˛ ø¬ıÀ˙¯∏ é¬øÓ¬ ˝√√˚˛º fl‘¡ø¯∏Àé¬ÀS¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¸±¬ı˛ › fl¡œÈ¬Ú±˙fl¡ Ú√œÚ±˘±, ¬Û≈fl≈¡¬ı˛ › ¸˜≈À^ ø˜À˙

Ê√˘ ”√¯∏Ì ‚È¬±˚˛ ¤¬ı— ˜±ÀÂ√¬ı˛ é¬øÓ¬ fl¡À¬ı˛º Ó¬À¬ı ¸˜≈^”√¯∏ÀÌ¬ı˛ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì« fl¡±¬ı˛Ì ˝√√˘ ŒÓ¬˘¬ı±˝√√œ

Ê√±˝√√±Ê√Î≈¬ø¬ı ¬ı± È¬…±—fl¡±¬ı˛ ≈√‚«È¬±Ú±º ’¬Ûø¬ı˛À˙±øÒÓ¬ ŒÓ¬˘ ŒÔÀfl¡ ø¸¸±, øÚÀfl¡˘, ¬Û±¬ı˛√, Œ√flË¡±ø˜˚˛±˜, Œflv¡±ø¬ı˛Ú˚≈q¡

˝√√±˝◊√√ÀE±fl¡±¬ı«Ú õ∂ˆ‘¬øÓ¬ Ê√À˘ ø˜À˙ ˜±ÀÂ√¬ı˛ ¬ı…±¬Ûfl¡ é¬øÓ¬ fl¡À¬ı˛º õ∂±˚˛ 19000 õ∂Ê√±øÓ¬¬ı˛ ¸±˜≈ø^fl¡ õ∂±Ìœ¬ı˛

[’øÒfl¡±—˙˝◊√√ ˜±Â√] ‡±À√…¬ı˛ Ê√Ú… ’øÓ¬ ¬õ∂À˚˛±Ê√Úœ˚˛ õ≠±—fl¡È¬ÀÚ¬ı˛ Î¬◊»¬Û±√Ú ¬ˆ¬œ¯∏Ìˆ¬±À¬ı ¬ı…±˝√√Ó¬ ˝√√˚˛º

õ∂À˚˛±Ê√ÀÚ Ê√˘-”√¯∏Ì Œ¬ı˛±Ò fl¡¬ı˛±¬ı˛ Ê√Ú… Î¬◊¬Û˚≈q¡ ’±˝◊√√Ú±Ú≈· ¬ı…¬ıàÔ± øÚÀÓ¬ ˝√√À¬ıº

(v) ˜±Â√¸•ÛÀfl«¡ ·À¬ı¯∏Ì± ¬ı±Î¬ˇ±ÀÚ±ñ ˜±Â√ ¸•ÛÀ√¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±Î¬ˇ±ÀÚ± › ˜±ÀÂ√¬ı˛ õ∂Ê√±øÓ¬·Ó¬ Î¬◊iß˚˛Ú

‚È¬±ÀÚ±¬ı˛ Î¬◊ÀVÀ˙… ø¬ıøˆ¬iß ˜±ÀÂ√¬ı˛ ·øÓ¬ø¬ıøÒ, ‡±√…±ˆ¬…±¸, ’±˚˛≈, õ∂Ê√ÚÀÚ¬ı˛ ¸˜˚˛, Ê√œ¬ıÚ ˝◊√√øÓ¬˝√√±¸ ›  ‡±√…õ∂±Ì
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¸•ÛÀfl«¡ ÚÓ≈¬Ú ·À¬ı¯∏Ì± Œfl¡f àÔ±¬ÛÚ ¤¬ı— ¬Û≈¬ı˛±Ó¬Ú ·À¬ı¯∏Ì± Œfl¡Àf¬ı˛ ’±Ò≈øÚfl¡œfl¡¬ı˛Ì õ∂À˚˛±Ê√Úº ¤‡Ú

·≈¬ı˛≈Q¬Û”Ì« ¸±˜≈ø^fl¡ ’±¬ı˝√√ø¬ı√…± ¸•ÛÀfl«¡ ·À¬ı¯∏Ì± ‰¬˘ÀÂ√º ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ·À¬ı¯∏Ì± ’±¬ı˛› ¬ı±Î¬ˇÀ˘ ˜±Â√-

¸—¬ı˛é¬ÀÌ¬ı˛ Œé¬ÀS ˆ¬ø¬ı¯∏…ÀÓ¬ ’±¬ı˛ ¸≈ø¬ıÒ± ˝√√ÀÓ¬ ¬Û±À¬ı˛º

(vi) ˜±Â√ ¸—¬ı˛é¬ÀÌ¬ı˛ Œé¬ÀS ’±z¬Ê«√±øÓ¬fl¡ ‰≈¬øq¡ñ ˜±Â√ ¸¬ı¸˜˚˛ Œfl¡±ÀÚ± Œ√À˙¬ı˛ øÚø«√©Ü Ê√˘¸œ˜±¬ı˛

˜ÀÒ… Œ‚±¬ı˛±ÀÙ¬¬ı˛± fl¡À¬ı˛ Ú±º Ó¬±˝◊√√ ˜±Â√ ø˙fl¡±¬ı˛ › ˜±Â√ ¸—¬ı˛é¬Ì ¸•ÛÀfl«¡ ’±z¬Ê«√±øÓ¬fl¡ ‰≈¬øq¡ ¬õ∂À˚˛±Ê√Ú,

˚± ˜±Â√ø˙fl¡±ø¬ı˛ ¸¬ı Œ√˙·≈ø˘˝◊√√ Œ˜ÀÚ ‰¬˘ÀÓ¬ ¬ı±Ò…º Î¬◊√±˝√√¬ı˛Ì ø˝√√¸±À¬ı ¬ı˘± ˚±˚˛ Œ˚, øÓ¬ø˜ › ø¸˘ ˜±Â√

ø˙fl¡±À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ ’±z¬Ê«√±øÓ¬fl¡ øÚÀ¯∏Ò±:± ¬ı˛À˚˛ÀÂ√º

(vii) ø˝√√˜±·±¬ı˛ àÔ±¬ÛÚ › ^≈Ó¬ ¬ı±Ê√±À¬ı˛ Œõ∂¬ı˛Ìñ Ò‘Ó¬ ˜±Â√ ˚±ÀÓ¬ Ú©Ü Ú± ˝√√À˚˛ ˚±˚˛ Ó¬±¬ı˛ Ê√ÀÚ…

ø˝√√˜±·±¬ı˛ àÔ±¬ÛÚ fl¡À¬ı˛ ˜±Â√Àfl¡ ‡±›˚˛±¬ı˛ Î¬◊¬ÛÀ˚±·œ ¬ı˛±‡± √¬ı˛fl¡±¬ı˛º Ó¬±Â√±Î¬ˇ± ¬Û‰¬Ú˙œ˘ ¸±˜¢∂œ ¬ıÀ˘ Ò‘Ó¬

˜±Â√·≈ø˘Àfl¡ ^≈Ó¬ ¬ı±Ê√±À¬ı˛ Œõ∂¬ı˛Ì › ø¬ı√flË¡À˚˛¬ı˛ ¬ı…¬ıàÔ±› fl¡¬ı˛± √¬ı˛fl¡±¬ı˛º

(viii) ’Ú…±Ú…ñ ˜±Â√ Ò¬ı˛±¬ı˛ ¸˜˚˛ ’Ú…±Ú… ˜±Â√ › ¸±˜≈ø^fl¡ õ∂±Ìœ¬ı˛ ˚±ÀÓ¬ Œfl¡±ÀÚ± é¬øÓ¬ Ú± ˝√√˚˛,

Œ¸ ø¬ı¯∏À˚˛ ¸À‰¬Ó¬Ú Ô±fl¡± ¤¬ı— ˜±Â√ ø˙fl¡±À¬ı˛¬ı˛ Ê√Ú… Î¬◊ißÓ¬ ¬ÛXøÓ¬ ’¬ı˘•§Ú fl¡¬ı˛± ¬õ∂À˚˛±Ê√Úº

¸±˜≈ø^fl¡ õ∂±Ìœ ¸—¬ı˛é¬Ìñ

(i) √”¯∏Ì Œ¬ı˛±Òñ ¸˜≈À^ Œ˚ 19000 ¤¬ı˛ Œ¬ıø˙ õ∂Ê√±øÓ¬¬ı˛ õ∂±Ìœ ¬ı±¸ fl¡À¬ı˛ Ó¬±À√¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±·˝◊√√

˝√√˘ ˜±Â√º Ó¬À¬ı ø¸˘, ø¸&Ò≈À‚±È¬fl¡, ˝√√±„√√¬ı˛, øÓ¬ø˜ õ∂ˆ‘¬øÓ¬ ø¬ıøˆ¬iß ’øÓ¬fl¡±˚˛ õ∂±Ìœ› ¸˜≈À^ ¬ı±¸ fl¡À¬ı˛º ¸˜≈À^

ø˜ø|Ó¬ ’¬Ûø¬ı˛À˙±øÒÓ¬ ŒÓ¬˘ ¤˝◊√√¸¬ı õ∂±ÌœÀ√¬ı˛ Œ√˝√√Àfl¡±À¯∏ ¸ø=Ó¬ ˝√√˚˛ ¤¬ı— Ó¬±À√¬ı˛ õ∂±Ì‚±Ó¬œ ˝√√˚˛º

Î¬◊¬Û¸±·¬ı˛œ˚˛ ˚≈ÀX¬ı˛ ¸˜˚˛ ¸˜≈À^ ø˜ø|Ó¬ ŒÓ¬À˘¬ı˛ ˜±Ò…À˜ ’¸—‡… õ∂±ÌœÀfl¡ ˜‘Ó¬ ’¬ıàÔ±˚˛ ’Ô¬ı± ˜‘Ó¬õ∂±˚˛

¬Ûe·≈ ’¬ıàÔ±˚˛ ¬Û±›˚˛± Œ·ÀÂ√º ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú [‡øÚÊ√ ŒÓ¬˘] ¸±˜≈ø^fl¡ õ∂±ÌœÀ√¬ı˛ Œ˜¬ı˛≈√ÀG¬¬ı˛ ˜7¡¡¡±Àfl¡ ˙≈øfl¡À˚˛

Œ√˚˛ ¤¬ı— ¬Ûø˘øÚÎ¬◊øflv¡˚˛±¬ı˛ ’…±À¬ı˛±À˜øÈ¬fl¡ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú (PNAH) õ∂±ÌœÀ√¬ı˛ Œ√˝√√Àfl¡±À¯∏ Ê√À˜ fl¡…±Ú¸±¬ı˛

¸˝√√ ’ÀÚfl¡ ˜±¬ı˛±Rfl¡ Œ¬ı˛±· ¸‘ø©Ü fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó¬±˝◊√√ ŒÓ¬˘ ø˜|ÀÌ¬ı˛ Ù¬À˘ Œ˚ ¸±˜≈ø^fl¡ ”√¯∏Ì ˝√√˚˛ Ó¬±

¬ı&Ò fl¡À¬ı˛ ¸±˜≈ø^fl¡ õ∂±Ìœ ¸—¬ı˛é¬Ì fl¡¬ı˛± õ∂À˚˛±Ê√Úº Ó¬±Â√±Î¬ˇ± øÎ¬.øÎ¬.øÈ¬., ¤ÚøEÚ, øÎ¬¤˘øEÚ õ∂ˆ‘¬øÓ¬

fl¡œÈ¬Ú±˙fl¡ fl‘¡ø¯∏Ê√ø˜ ŒÔÀfl¡ ŒÒÃÓ¬ ˝√√À˚˛ ¸˜≈À^ ø˜˙À˘ Ê√˘ ‡≈¬ı ”√ø¯∏Ó¬ ˝√√À˚˛ ø¬ıøˆ¬iß ¸±˜≈ø^fl¡ õ∂±ÌœÀ√¬ı˛

¬ÛÀé¬ õ∂±Ì‚±Ó¬œ ˝√√À˚˛ √“√±Î¬ˇ±˚˛º  ’ÀÚfl¡ ¸˜˚˛ ø¸˘, Œ¬Ûe·≈˝◊√√Ú õ∂ˆ‘¬øÓ¬ õ∂±Ìœ¬ı˛ Œ√À˝√√ Œ¬ıø˙ ˜±S±˚˛ øÎ¬.øÎ¬.øÈ¬.

¤¬ı˛ ’ød¬Q ¬Û±›˚˛± ˚±˚˛º

õ∂±˚˛ ¸˜d¬ Ò¬ı˛ÀÚ¬ı˛ ¸±˜≈ø^fl¡ ”√¯∏Ì Œ¬ı˛±Ò fl¡¬ı˛±¬ı˛ Ê√Ú… àÔ˘ˆ¬±À· ¬ı¸¬ı±¸fl¡±¬ı˛œ ˜±Ú”À¯∏¬ı˛ ’ø¬ıÀ¬ı‰¬Ú±õ∂¸”Ó¬

fl¡±Ê√·≈ø˘˝◊√√ √±˚˛œº Ó¬√±˝◊√√ ”√¯∏Ì Œ¬ı˛±ÀÒ¬ı˛ Ê√Ú… ø¬ıøˆ¬iß õ∂˚≈øq¡·Ó¬ ¬ı…¬ıàÔ±, ’±˝◊√√Ú±Ú≈· › õ∂˙±¸øÚfl¡ ¬ı…¬ıàÔ±

õ∂ˆ‘¬øÓ¬¬ı˛ ^≈Ó¬ õ∂À˚˛±· √¬ı˛fl¡±¬ı˛º

(ii) ’Ú…±˚˛ˆ¬±À¬ı ¸±˜≈ø^fl¡ õ∂±Ìœ ø˙fl¡±¬ı˛ Œ¬ı˛±Òñ ø¬ıøˆ¬iß ¬ı‘˝√√√±fl¡±¬ı˛ ¸±˜≈ø^fl¡ õ∂±ÌœÀ√¬ı˛ ø˙fl¡±À¬ı˛¬ı˛

ø¬ı¯∏À˚˛ ’±z¬Ê«√±øÓ¬fl¡ øÚÀ¯∏Ò±:± › øÚ˚˛˜fl¡±Ú≈Ú ’±ÀÂ√. ¸±˜≈ø^fl¡ ¬ı±d≈¬¸—àÔ±Ú·Ó¬ ˆ¬±¬ı˛¸±˜… ¬ı± ¸˜Ó¬± ¬ıÊ√±˚˛
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¬ı˛±‡±¬ı˛ Î¬◊ÀVÀ˙…˝◊√√ ¤¸¬ı ¬ı…¬ıàÔ± ŒÚ›˚˛± ˝√√À˚˛ÀÂ√º Œ¬ı’±˝◊√øÚ ¸±˜≈ø^fl¡ õ∂±Ìœ ø˙fl¡±ø¬ı˛À√¬ı˛ ø¬ı¬ı˛≈ÀX ’±˝◊√√Ú±Ú≈·

¬ı…¬ıàÔ± øÚÀÓ¬ ˝√√À¬ıº ¬ı‘˝√√√±fl¡±¬ı˛ ¸±˜≈ø^fl¡ õ∂±Ìœ·≈ø˘ ·ˆ¬œ¬ı˛ ¸˜≈^ ŒÔÀfl¡ ˜±ÀÁ¡ ˜±ÀÁ¡ Î¬◊¬Ûfl”¡À˘¬ı˛ fl¡±ÀÂ√

¤À¸ ¬ÛÎ¬ˇÀ˘ Œ¸·≈ø˘Àfl¡ ø˙fl¡±¬ı˛ Ú± fl¡À¬ı˛ ’±¬ı±¬ı˛ ·ˆ¬œ¬ı˛ ¸˜≈À^ ¬Û±Í¬±ÀÚ±¬ı˛ ¬ı…¬ıàÔ± fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº

(B) ¸±˜≈ø^fl¡ Î¬◊øæ√√ ¸—¬ı˛é¬Ìñ ¸˜≈À^ ≈√ Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√ ¬Û±›˚˛± ˚±˚˛º ˚Ô±ñ

(i) ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ∆˙¬ı±˘, Â√S±fl¡ ¬õ∂ˆ‘¬øÓ¬ñ ¸˜≈À^¬ı˛ ÚœÀ‰¬ ¬ı˝≈√√ Ò¬ı˛ÀÚ¬ı˛ ¤fl¡Àfl¡±¯∏œ › ¬ı˝≈√√Àfl¡±¯∏œ

∆˙¬ı±À˘ [ø¬ıøˆ¬iß ¬ı˛À„√√¬ı˛] ¬ı± ¸±˜≈ø^fl¡ ’…±˘ø· ¤¬ı— ¸±˜≈ø^fl¡ Â√S±fl¡ ¬ı± Ù¬±—ø· Œ√‡± ˚±˚˛º Œfl¡¬ı˘˜±S

˝√√˘≈√ ∆˙¬ı±˘·≈ø˘ Ê√À˘ Œˆ¬À¸ Ô±Àfl¡º ¤˝◊√√ ∆˙¬ı±˘ › Â√S±fl¡·≈ø˘ ˜±ÀÂ√¬ı˛ ‡±√… ø˝√√¸±À¬ı› ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

¸≈Ó¬¬ı˛±— ¤·≈ø˘ ˚±ÀÓ¬ ø¬ı¯∏±q¡ ¬ı˛±¸±˚˛øÚÀfl¡¬ı˛ õ∂ˆ¬±À¬ı é¬øÓ¬¢∂d¬ Ú± ˝√√ÀÓ¬ ¬Û±À¬ı˛ Ó¬±¬ı˛ Ê√ÀÚ… ¬ı…¬ıàÔ± ŒÚ›˚˛±

õ∂À˚˛±Ê√Úº ¸˜≈À^¬ı˛ Ù¬±˝◊√√ÀÈ¬±õ≠±—fl¡È¬Ú ˚±¬ı˛ Î¬◊¬Û¬ı˛ õ∂±˚˛ 19000 ¤¬ı˛ Œ¬ıø˙ õ∂Ê√±øÓ¬¬ı˛, ¸±˜≈ø^fl¡ õ∂±Ìœ

øÚˆ«¬¬ı˛˙œ˘, Ó¬±¬ı˛ Î¬◊»¬Û±√Ú ˆ¬œ¯∏Ìˆ¬±À¬ı ¬ı…±˝√√Ó¬ ˝√√˚˛ ¸˜≈^Ê√À˘ ø˜ø|Ó¬ ’¬Ûø¬ı˛À˙±øÒÓ¬ ŒÓ¬À˘¬ı˛ ˜Ò…À˜º

˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ¸¬ı≈Ê√ ˙…±›˘± ¬ı± Ù¬±˝◊√√ÀÈ¬±õ≠±—fl¡È¬ÀÚ¬ı˛ Œflv¡±À¬ı˛±øÙ¬À˘¬ı˛ ¸—‡…± fl¡˜±˚˛ ¤¬ı— ’ÀÚfl¡ ¸¬ı≈Ê√

˙…±›˘±¬ı˛ ˜‘Ó≈¬… ˝√√˚˛º

(ii) Ú±Ú± ’±fl‘¡øÓ¬¬ı˛ ¸±˜≈ø^fl¡ ·±Â√¬Û±˘±ñ ¸˜≈À^ Ú±Ú± ¸¬Û≈©Ûfl¡ › ¸¬ıœÊ√ õ∂Ê√±øÓ¬¬ı˛ ·±Â√¬Û±˘±›

¬Û±›˚˛± ˚±˚˛, ˚±Àfl¡ ¸±˜≈ø^fl¡ ’±·±Â√± (Sea weed) ¬ıÀ˘º ¤‡Ú˝◊√√ ø¬ıÀù´¬ı˛ ø¬ıøˆ¬iß Œ√À˙ ø¸-Î¬◊˝◊√√Î¬í ŒÔÀfl¡

øˆ¬È¬±ø˜Ú ¸˜‘X ¬Û≈ø©Üfl¡¬ı˛ ‡±√…, ¬Û˙≈‡±√… õ∂ˆ‘¬øÓ¬ Î¬◊»¬Û±ø√Ó¬ ˝√√˚˛º ‰¬œÚ, Ê√±¬Û±Ú, Î¬◊M√√¬ı˛ › √øé¬Ì Œfl¡±ø¬ı˛˚˛±,

Ú¬ı˛›À˚˛, ø¬ıËÀÈ¬Ú, ÙË¬±k õ∂ˆ‘¬øÓ¬ Œ√À˙ ˝◊√√øÓ¬˜ÀÒ… ¸±˜≈ø^fl¡ ’±·±Â√± ŒÔÀfl¡ ∆Ó¬ø¬ı˛ ‡±√… ˚ÀÔ©Ü Ê√Úøõ∂˚˛ ˝√√À˚˛ÀÂ√º

Ó¬±˝◊√√ ¤¸¬ı Œ√À˙ › Œfl¡¬ı˘˜±S ëø¸-Î¬◊˝◊√√Î¬í ‰¬±¯∏ fl¡¬ı˛±› ‰¬˘ÀÂ√º Ó¬±˝◊√√ ’±·±˜œ ø√ÀÚ fl¡˜ √±À˜ › ¸˝√√ÀÊ√

¬Û≈ø©Üfl¡¬ı˛ ‡±√… Œ¬ÛÀÓ¬ ¤‡Ú ŒÔÀfl¡˝◊√√ ¸±˜≈ø^fl¡ ·±Â√¬Û±˘±·≈ø˘¬ı˛ ¸≈á≈¬ ¸—¬ı˛é¬Ì ¬õ∂À˚˛±Ê√Úº

10.8 ¸±¬ı˛±—˙

¤fl¡fl¡øÈ¬ÀÓ¬ ∆Ê√¬ı-ˆ”¬-¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ ¸•ÛÀfl«¡ ø¬ı˙√ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À˚˛ÀÂ√ Œ˚‡±ÀÚ Ê√œ¬ı˜G¬À˘¬ı˛

Œ˜Ã˘ Î¬◊¬Û±√±Ú·≈ø˘ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ ŒÔÀfl¡ ¬Ûø¬ı˛À¬ıÀ˙ ‰¬√flË¡±fl¡±À¬ı˛ ’±¬ıøÓ«¬Ó¬ ˝√√˚˛º

¤˝◊√√ ‰¬√flË¡·≈ø˘¬ı˛ ˜ÀÒ… Ê√œ¬ıfl≈¡À˘¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Ê√ÀÚ… Î¬◊√fl¡‰¬√flË¡ ¸¬ıÀ‰¬À˚˛ ·≈¬ı˛≈Q¬Û”Ì«º ·…±¸œ˚˛ ¬Û≈ø©Ü‰¬√flË¡·≈ø˘¬ı˛

˜ÀÒ… fl¡±¬ı«Ú, Ú±˝◊√√À√√√∏C±ÀÊ√Ú › ’ø'√ÀÊ√Ú ‰¬√flË¡ ’Ú…Ó¬˜º ¬ı±˚˛≈˜G¬À˘ ‡≈¬ı fl¡˜ ¬Ûø¬ı˛˜±ÀÌ Ô±fl¡À˘›

¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ Œé¬ÀS ¤¬ı— ¸±˜±Ú… ¬ı‘øX¬ı˛ Ù¬À˘ ¬Ûø¬ı˛À¬ı˙ ”√¯∏ÀÌ¬ı˛ Œé¬ÀS fl¡±¬ı«Ú Î¬±˝◊√√-’'√±˝◊√√ÀÎ¬¬ı˛ ˆ”¬ø˜fl¡±

’øÓ¬ ·≈¬ı˛≈Q¬Û”Ì«º ¬Ûø¬ı˛À¬ıÀ˙ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¸—À˚±Ê√ÀÚ¬ı˛ ˜±Ò…À˜ ¤¬ı— ˜±øÈ¬¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ¬ı±˚˛≈ÀÓ¬ øÙ¬À¬ı˛ ˚±›˚˛±

¬ı± Ú±˝◊√√À√√√∏C±ÀÊ√Ú Œ˜±‰¬ÀÚ¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú Ê√œ¬ıÀ√À˝√√ ¤¬ı— Ê√œ¬ıÀ√˝√√ŒÔÀfl¡ ¬ı±˚˛≈˜G¬À˘¬ı˛

’±√±Ú-õ∂√±Ú ˝√√˚˛º ’±¬ı±¬ı˛ Ê√œÀ¬ı¬ı˛ ù´¸ÀÚ, ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ √˝√√Ú õ∂ˆ‘¬øÓ¬ ø¬ıøˆ¬iß fl¡±ÀÊ√ ¬ı±˚˛≈˜G¬À˘¬ı˛ ’ø'√ÀÊ√Ú

¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ ¤¬ı— ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√À˚˛ ¬ı±˚˛≈ÀÓ¬ ø˜ø|Ó¬ ˝√√˚˛º Ó¬±Â√±Î¬ˇ± ˜±øÈ¬¬ı˛
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˜ÀÒ… Ô±fl¡± ¸±˘Ù¬±¬ı˛, Ù¬¸Ù¬¬ı˛±¸ õ∂ˆ‘¬øÓ¬ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊¬Û±√±Ú·≈ø˘ Ê√œ¬ıÀ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ø¬ıøˆ¬iß ¬õ∂ø√flË¡˚˛±˚˛

˜±øÈ¬ÀÓ¬ øÙ¬À¬ı˛ ’±À¸º

¤˝◊√√ ≈√øÈ¬ ¬Û≈ø©Ü‰¬√flË¡ ë¬Û˘˘ õ∂fl‘¡øÓ¬¬ı˛ ¬Û≈ø©Ü‰¬√flË¡í Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

¤˝◊√√ ¤fl¡fl¡øÈ¬ÀÓ¬ ’Ú… ·≈¬ı˛≈Q¬Û”Ì« ’±À˘±ø‰¬Ó¬ ø¬ı¯∏˚˛øÈ¬ ˝√√˘ Ê√œ¬ı ¸—¬ı˛é¬Ìº ¬ıÓ«¬˜±ÀÚ ’Ó¬…øÒfl¡ ¬Ûø¬ı˛À¬ı˙

”√¯∏Ì › Ê√œÀ¬ı¬ı˛ Ò√ı—¸Ê√øÚÓ¬ ¸˜¸…±¬ı˛ ¸˜±Ò±ÀÚ Ê√œ¬ı¸—¬ı˛é¬ÀÌ¬ı˛ ·≈¬ı˛≈Q ‡≈¬ı˝◊√√ Œ¬ıÀÎ¬ˇ Œ·ÀÂ√º ¬ı±d≈¬¸—àÔ±ÚÊ√øÚÓ¬

ˆ¬±¬ı˛¸±˜… ¬ıÊ√±˚˛ ¬ı˛±‡±¬ı˛ Î¬◊ÀVÀ˙… ø¬ıøˆ¬iß Î¬◊¬Û±À˚˛ ’¬ı˛ÀÌ…¬ı˛ Î¬◊øæ√√ › õ∂±Ìœ¬ı˛ ¸—¬ı˛é¬Ì fl¡¬ı˛± ¤¬ı— ¸±˜≈ø^fl¡

˜±Â√, õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ¸—¬ı˛é¬Ì fl¡¬ı˛± ’±˙≈ fl¡Ó«¬¬ı… ˝√√À˚˛ √“√±øÎ¬ˇÀ˚˛ÀÂ√º

10.9. ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

’±À˘±ø‰¬Ó¬ ¤fl¡fl¡øÈ¬ ŒÔÀfl¡ øfl¡Â≈√ ¬õ∂ùü › Ó¬±À√¬ı˛ Î¬◊M√√À¬ı˛¬ı˛ ¸≈S Œ√›˚˛± ˝√√˘º ’—˙·≈ø˘ ¬ÛÀÎ¬ˇ Î¬◊M√√¬ı˛·≈ø˘

¬ı±¬ı˛ fl¡À¬ı˛ øÚÚº

1. ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬√flË¡ fl¡±Àfl¡ ¬ıÀ˘∑

2. ∆Ê√¬ı ˆ”¬¬ı˛±¸±˚˛øÚfl¡ ‰¬À√flË¡¬ı˛ Œ|øÌø¬ıˆ¬±· fl¡¬ı˛≈Úº

3. Î¬◊√fl¡‰¬À√flË¡ Ê√À˘¬ı˛ ¸•Û”Ì« ’±¬ıÓ«¬ÀÚ¬ı˛ ¬Û˚«±˚˛·≈ø˘ fl¡œ fl¡œ∑

4. fl¡±¬ı«Ú ‰¬À√flË¡ CO2 ¤¬ı˛ Î¬◊»¸·≈ø˘ fl¡œ fl¡œ∑

5. Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‰¬À√flË¡ N2 ¤¬ı˛ Î¬◊»¸·≈ø˘ fl¡œ fl¡œ∑

6. ëøÎ¬Ú±˝◊√√ø√√√∏CøÙ¬Àfl¡˙±Úí ¬ı± ëÚ±˝◊√√À√√√∏C±ÀÊ√Ú Œ˜±‰¬Úí fl¡œ∑

7. ’ø'√ÀÊ√Ú ‰¬À√flË¡¬ı˛ Ó¬±»¬Û˚« ¬ı± ·≈¬ı˛≈Q Î¬◊À~‡ fl¡¬ı˛≈Úº

8. ø¬ı:±Úœ ›Î¬±˜ (Odum) ë¸—¬ı˛é¬Ìí-¤¬ı˛ fl¡œ ¸—:± Œ√Ú∑

9. ø¬ıøˆ¬iß õ∂fl¡±À¬ı˛¬ı˛ ëÊ√œ¬ı-¸—¬ı˛é¬Ìí Î¬◊À~‡ fl¡¬ı˛≈Úº

10. ¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… fl¡œ fl¡œ ¬ı…¬ıàÔ± ŒÚ›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛∑

11. ¸±˜≈ø^fl¡ ˜»¸… ¸—¬ı˛é¬ÀÌ¬ı˛ Î¬◊¬Û±˚˛·≈ø˘ fl¡œ fl¡œ∑

10.10. Î¬◊M√√¬ı˛˜±˘±

1. 10.3. ¤fl¡Àfl¡¬ı˛ õ∂Ô˜ ’Ú≈À26√√ Œ√‡≈Ú.

2. 10.5. ¤fl¡fl¡ Œ√‡≈Úº

3. 10.5.1.¤fl¡fl¡ Œ√‡≈Úº

4. 10.5.2.1. ¤fl¡fl¡ Œ√‡≈Úº

5. 10.5.2.2. ¤fl¡fl¡ Œ√‡≈Úº
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6. 10.5.2.2. ¤fl¡fl¡ Œ√‡≈Úº

7. 10.5.2.3. ¤fl¡fl¡ Œ√‡≈Úº

8. Ê√œ¬ı¸—¬ı˛é¬Ì ¤¬ı˛ õ∂Ô˜ ø√fl¡øÈ¬ Œ√‡≈Úº

9. 10.7. ¤¬ı˛ õ∂Ô˜ ø√fl¡øÈ¬ Œ√‡≈Úº

10. 10.7 ’—À˙¬ı˛ ë¬ıÚ…õ∂±Ìœ ¸—¬ı˛é¬Ìí ¤¬ı˛ Œ˙¯∏ ’—˙øÈ¬ Œ√‡≈Úº

11. 10.7.2 ¤fl¡Àfl¡¬ı˛ Œ˙¯∏ ’—˙øÈ¬ Œ√‡≈Úº
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