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ŒÓ¬±˜±À˘±Àfl¡ ˝ ◊øÓ¬˜ÀÒ… 5 Ú— ’Ò…±˚˛Ó¬ ¸¬Û≈©Ûfl¡ Î¬ ◊ øæ√ √1 ¸—·Í¬Ú
[organisation] 1 ø¬ı¯∏À˚˛ ’Ò…±˚˛Ú fl¡ø1˘±º ŒÓ¬±˜±À˘±Àfl¡ Œfl¡øÓ¬˚˛±¬ı± ¬ı±1n∏
ˆ¬±ø¬ı‰¬± ◊̋√√Â√±ÀÚ Œfl¡ÀÚÕfl¡ ’±1n∏¬ fl¡íÓ¬ ¤fl¡ ‘̇—‡ø˘Ó¬ ’Ú≈Sê˜Ó¬ ø˙¬Û±, fl¡±G, ¬Û±Ó¬,
Ù≈¬˘ ’±1n∏ ¬ıœÊ√1 ‘̧ø©Ü √̋√̊ ∑̨ ◊̋√√øÓ¬˜ÀÒ… ŒÓ¬±˜±À˘±Àfl¡ ¬ıœÊ√, ˙¸…¬Û≈ø˘ [seedling],
∆¬ÛÌÓ¬ Î¬◊øæ√√1 ¸—:±1 ø¬ı¯∏À˚˛ ’ª·Ó¬ ∆˝√√Â√±º ŒÓ¬±˜±À˘±Àfl¡ ˝◊√√˚˛±Àfl¡± ¬Û±˝◊√√Â√±
Œ˚ Œfl¡ÀÚÕfl¡ ¤ÀÊ√±¬Û± ·Â√1 ¸˜˚˛1 ˘À· ˘À· Î¬◊2‰¬Ó¬± ’±1n∏ ¬Ûø1øÒ ¬ı‘øX ¬Û±˚˛º
ø˚ øfl¡ Ú˝√√›fl¡ ¤ÀÊ√±¬Û± ·Â√1 ¬Û±Ó¬, ¬Ù≈¬˘ ’±1n∏ Ù¬˘1 ¤fl¡ ø¸ø˜Ó¬ ’±˚˛Ó¬Ú Ôfl¡±˝◊√√
Ú˝√√˚˛, øÚ˚˛ø˜Ó¬ˆ¬±À¬ı ˝◊√√˝√√“Ó¬1 ¸‘ø©Ü ˝√√˚˛ ’±1n∏ ¤È¬± ¸˜˚˛Ó¬ ¤˝◊√√ø¬ı˘±fl¡ ˘˚˛ ¬Û±˚˛º
¤ÀÊ√±¬Û± ·Â√Ó¬ ’—·Ê√ ø¬ıô¶±1Ì1 ø¬Û‰¬Ó¬ øfl¡ ˛̊ Ù≈¬˘ Ù≈¬À˘∑ Î¬◊øæ√√1 ̧ fl¡À˘± ’—· ◊̋√√
Œ¬ıÀ˘· Œ¬ıÀ˘· fl¡˘±À1 ·øÍ¬Ó¬º  ¤È¬± Œfl¡±¯∏, ¤ø¬ıÒ fl¡˘±, ¤È¬± ’—·1 ·Í¬Ú ’±1n∏
˝◊√√˝√√“ÀÓ¬ ¸•Ûiß fl¡1± fl¡±˜1 ˜±Ê√Ó¬ øfl¡¬ı± ¸•Ûfl«¡ ’±ÀÂ√ ŒÚøfl¡∑ ˝◊√√˝√√“Ó¬1 ·Í¬Ú
’±1n∏ fl¡±˜ ¸˘øÚ fl¡ø1¬ı ¬Û1± ˚±˚˛ ŒÚøfl¡∑ ¤ÀÊ√±¬Û± Î¬◊øæ√√1 ¸fl¡À˘± Œfl¡±À¯∏˝◊√√
Œ˚±Ê√Ú Œfl¡±¯∏1 ¬Û1± ¸‘ø©Ü Œ˝√√±ª±º õ∂ùü ˝√√˚˛, ¤Àfl¡È¬± Œfl¡±¯∏1 ¬Û1± ¸‘ø©Ü Œ˝√√±ª±
¸ÀQ› øfl¡ ˛̊ ’±1n∏ Œfl¡ÀÚÕfl¡ ø¸˝√√“Ó¬1 ·Í¬Ú Ó¬Ô± fl¡ «̃ Œ¬ıÀ˘· Œ¬ıÀ˘· ̋ √√ ˛̊∑  ø¬ıfl¡±˙
∆˝√√ÀÂ√ ≈√ø¬ıÒ SêÀ˜±ißøÓ¬1 Œ˚±·Ù¬˘- ¬ı‘øX ’±1n∏ ø¬ıÀˆ¬√Úº  ’±ø˜ Ê√Ú± √1fl¡±1
Œ˚ Œ˚±Ê√Ú Œfl¡±¯∏ [øÚø¯∏Mê√ øÎ¬•§±Ú≈] 1 ¬Û1± ¤ÀÊ√±¬Û± ∆¬ÛÌÓ¬ Î¬◊øæ√√Õ˘ ø¬ıfl¡ø˙Ó¬
Œ˝√√±ª±1 ¸˜˚˛Ó¬ ø¸˝√√“ÀÓ¬ øfl¡Â≈√˜±Ú ‰¬˜≈ ’±1n∏ ’øÓ¬ øÚ˚˛ø˜Ó¬ ‚È¬Ú± õ∂¬ı±˝√√ ’Ú≈Sê˜
fl¡À1º  ¤˝◊√√ fl¡±˚«…1 Ù¬˘Ó¬ ¤È¬± Ê√øÈ¬˘ Œ√˝√√ ¸—·Í¬Ú1 ¸‘ø©Ü ˝√√˚˛ ø˚À˚˛ ø˙¬Û±,
¬Û±Ó¬, ˙±‡±, Ù≈¬˘,  Ù¬˘ Ó¬Ô± ¬ıœÊ√1 ¸‘ø©Ü fl¡ø1 ’ªÀ˙¯∏Ó¬ ˜‘Ó≈¬… ˝√√˚˛º [ø‰¬S 15.1]

15.1 – ¬ ı‘øX√

15.2 – ø¬ıÀˆ¬√Ú

’ø¬ıÀˆ¬√Ú ’±1n∏

¬Û≈Ì1ø¬ıÀˆ¬√Ú

15.3 – ø¬ıfl¡±˙

15.4 – Î¬◊øæ√√1 ¬ı‘øX øÚ ˛̊Lafl¡√√
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Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıfl¡±˙
(Plant Growth and Development]
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¤˝◊√√ ’Ò…±˚˛Ó¬ ŒÓ¬±˜±À˘±Àfl¡ Î¬◊øæ√√1 ø¬ıfl¡±˙ ¬ÛXøÓ¬Ó¬ õ∂ˆ¬±ª ø¬ıô¶±1
fl¡1± øfl¡Â≈√̃ ±Ú fl¡±1fl¡1 ø¬ı ∏̄À ˛̊ ’Ò…± ˛̊Ú fl¡ø1¬ıÕ˘ ¬Û±¬ı±º  ¤ ◊̋√√ fl¡±1fl¡ ̧ ”̃̋ √√1 øfl¡Â≈√̃ ±Ú
øˆ¬Ó¬1n∏ª± ’±1n∏ ’Ú… øfl¡Â≈√˜±Ú ¬ı±ø˝√√…fl¡º

15.1 ¬ı‘øX [Growth]

¬ı‘øX ∆˝√√ÀÂ√ Ê√œª1 ’±È¬±˝◊√√Ó¬Õfl¡ ’±ª˙…fl¡œ˚˛ ’±1n∏ ¸≈¶Û©Ü ‰¬±ø1øSfl¡ ∆¬ıø˙©Üº ¬ı‘øX
øfl¡∑  ¬ı‘øX1 ¸—:± ∆˝√√ÀÂ√ Ê√œªÀ√˝√√1 ø¬ıˆ¬iß ’—· Ú±˝◊√√¬ı± ˝◊√√˚˛±1 ¤È¬± ’—˙ Ú±˝◊√√¬ı±
ø˚Àfl¡±ÀÚ± Œfl¡± ∏̄1 ’±fl¡±1, ’± ˛̊Ó¬Ú ’±1n∏ q©® ›Ê√Ú1 ’¬Ûø1ªM«√√Úœ ˛̊ ¶ö± ˛̊œ ’ª¶ö±º
¸±Ò±1ÌÀÓ¬ ¬ı‘øX1 ∆¸ÀÓ¬ ø¬ı¬Û±fl¡œ ˛̊ [metabolic] ¬ÛXøÓ¬ [Î¬◊¬Ûø‰¬øÓ¬˚anabolic

’±1n∏ ’¬Ûø‰¬øÓ¬˚catabolic ≈√À˚˛±È¬±] Ê√øÎ¬ˇÓ¬ ’±1n∏  ¤˝◊√√ fl¡±˚«… ¸—‚øÈ¬Ó¬ ¬˝√√˚˛
˙øMê√1 ¬ı…ª˝√√±11 ¡Z±1±º Î¬◊√±˝√√1Ì ¶§1+À¬Û ¬Û±Ó¬1 ’±fl¡±1 Î¬±„√√1 Œ˝√√±ª±ÀÈ¬± ¤È¬±
¬ı‘øXº  ¤È≈¬fl≈¡1± fl¡±Í¬ ¬Û±ÚœÓ¬ øÚ˜Ê«√œÓ¬ fl¡ø1 1±ø‡À˘ Ù≈¬ø˘ Î¬◊Í¬±ÀÓ¬± Ó≈¬ø˜ Œfl¡ÀÚÕfl¡
¬ıÌ«Ú± fl¡ø1¬ı±∑

15.1.1 Î¬◊øæ√√1 ¬ı‘øX ̧ ±Ò±1ÌÀÓ¬ ’øÚÌ«œÓ¬ [Plant Growth Generally

is Indeterminate]

Î¬◊øæ√√1 ¬ı‘øX ’ø¡ZÓ¬œ˚˛ [unique], fl¡±1Ì Î¬◊øæ√√1 Œ·±ÀÈ¬˝◊√ √ Ê√œªÚ Òø1
’øÚø√«©Üˆ¬±À¬ı ¬ı‘øX ∆˝√√ Ô±øfl¡¬ı¬ ¬Û1±1 é¬˜Ó¬± Ô±Àfl¡º  Î¬◊øæ√√1 ¤˝◊√√ é¬˜Ó¬±1

ø‰¬S 15.1 – Î¬◊1ø˝√√ [Bean] 1 ’—fl≈¡1Ì ’±1n∏ ¬Û≈ø˘1 ø¬ıfl¡±˙

¬ıœÊ√Qfl¡

˜±øÈ¬1 ›¬Ûø1ˆ¬±· ¬ıœÊ√¬ÛS

’øÒfl¡±G1’—fl≈¡1

’ªfl¡±G

¬ıœÊ√¬ÛS
’øÒfl¡±G

’ªfl¡±G
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˜”˘ÀÓ¬ ∆˝√√ÀÂ√ Î¬◊øæ√√1 ø¬ıøˆ¬iß ¶ö±ÚÓ¬ ˆ¬±Ê√fl¡ fl¡˘±1 Î¬◊¬Ûø¶öøÓ¬º  ¤˝◊√√
ˆ¬±Ê√fl¡ fl¡˘±1 Œfl¡±¯∏ø¬ı˘±fl¡1 ø¬ıÀˆ¬√Ú ’±1n∏ ¶§Ê√±Ó¬œ ˚≈·˜œ˚˛± [self

perpetuate] fl¡ø1 1‡±1 é¬˜±Ó¬± Ô±Àfl¡º  øfl¡c ˝◊√√˝“Ó¬1 ¬Û1± ¸‘ø©Ü ∆˝√√
Î¬◊øæ√√ Œ√˝√√ ¸‘ø©Ü fl¡1± Œfl¡±¯∏ø¬ı˘±Àfl¡ ø¬ıÀˆ¬√Ú é¬˜Ó¬± Œ˝√√1n∏ª±˝◊√√º
¤ÀÚ√À1 ̂ ¬±Ê√fl¡ fl¡˘±1 fl¡±˚«…1 Ù¬˘Ó¬ ÚÓ≈¬Ú ÚÓ≈¬Ú Œfl¡±¯∏ ø¬ı˘±fl¡ Î¬◊øæ√√
Œ√˝√√1 ∆¸ÀÓ¬ ¸—À˚±· ‚È¬±1 ø˚ ¬¬ı‘øX õ∂øSê˚˛± Ó¬±Àfl¡ ¬ı±ø˝√√…fl¡ ¬ı‘øX
õ∂øSê˚˛± Œ¬ı±˘± ˝√√˚˛º ˚ø√ ˆ¬±Ê√fl¡ fl¡˘±˝◊√√ ø¬ıÀˆ¬√Ú fl¡ø1¬ıÕ˘ ¬ıg fl¡ø1
ø√À˚˛ ŒÓ¬øÓ¬˚˛± øfl¡ ˝√√í¬ı∑  ¤˝◊√√ÀÈ¬± Œfl¡øÓ¬˚˛±¬ı± ‚ÀÈ¬ÀÚ∑

6 Ú— ’Ò…±˚˛Ó¬ ŒÓ¬±˜±À˘±Àfl¡ ̃ ”˘ [ø˙¬Û±] ’±1n∏ fl¡±G1 ’¢∂¶ö
ˆ¬±Ê√fl¡ fl¡˘±1 ø¬ı¯∏À˚˛ ¬ÛøÏ¬ˇ ’±ø˝√√Â√±º  ŒÓ¬±˜±À˘±Àfl¡ Ê√±Ú± Œ˚ ˝◊√√˝√√“Ó¬
Î¬◊øæ√√1 õ∂±Ôø˜fl¡ ¬ı‘øX1 ¬ı±À¬ı √±˚˛œ ’±1n∏ õ∂Ò±ÚÕfl¡ Î¬◊øæ√√1 ∆√‚…
¬ı‘øXÓ¬  ’ø1˝√√Ì± Œ˚±·±˚˛º ŒÓ¬±˜±À˘±Àfl¡ ̋ ◊√√˚˛±Àfl¡± Ê√±Ú± Œ˚ ø¡Z¬ıœÊ√¬ÛSœ
’±1n∏ Ú¢ü¬ıœÊœ√ Î¬◊øæ√√1 Ê√œªÚ fl¡±˘1 ø¬Û‰¬1 Ù¬±À˘ ¬Û±(«œ˚˛ ˆ¬±Ê√fl¡
fl¡˘± [lateral], ̧ —¬ı √̋√Úœ ˛̊ Œfl¡ø•§̊ ˛±˜ [vascular cambium] ’±1n∏
fl¡fl«¡ Œfl¡ø•§̊ ˛±˜ [cork cambium] 1 ’±øªˆ¬«±¬ı ̋ √√̊ ˛º  Î¬◊øæ√√1 ø˚À¬ı±1
’—·Ó¬ ˆ¬±Ê√fl¡ fl¡˘± ¸˜”˝√√ ¸øSê˚˛, ŒÓ¬ÀÚ ’—·1 ¬Ûø1øÒ ¬ı‘øXÓ¬ ˝◊√√
ˆ¬±· ̆ ˚˛º  ̋ ◊√√˚˛±Àfl¡ Î¬◊øæ√√1 Œ·ÃÚ ¬ı‘øX [secondary growth] ¬ı≈ø˘
Œfl¡±ª± ˝√√˚˛º  [ø‰¬S 15.2]

15.1.2     –––––  ¬ı‘øX Ê≈√ø‡¬ı ¬Û±ø1  [Growth is Measurable]

Œfl¡±¯∏œ˚˛ ¬Û˚«…±˚˛1 ¬ı‘øX ˜±ÀÚ ∆˝√√ÀÂ√ ˜”˘Ó¬ õ∂íÈ¬íõ≠±Ê√˜1 ¬Ûø1˜±Ì ¬ı‘øXº
ø˚À˝√√Ó≈¬ õ∂íÈ¬íõ≠±Ê√˜1 ¬ı‘øX Œ¬Û±ÀÚ Œ¬Û±ÀÚ ŒÊ√±‡ Œ˘±ª±ÀÓ¬± fl¡øÍ¬Ú,
Œ¸À˚˛À˝√√ øfl¡Â≈√ ¬Ûø1˜±Ì1 ŒÊ√±‡ ∆˘ Œ·±ÀÈ¬˝◊√√ ø‡øÚ1 ŒÊ√±‡ Œ¬Û±ª±ÀÈ¬±
fl¡˜ Œ¬ıøÂ√ ¬Ûø1˜±ÀÌ ¸yªº ¬ı‘øX1 ŒÊ√±‡ Œ¬ıÀ˘· Œ¬ıÀ˘· ¬Ûø1˜±Ûfl¡1
¡Z±1± ˘í¬ı ¬Û±ø1, Œ˚ÀÚ- Œfl“¡‰¬± ›Ê√Ú, q©® ›Ê√Ú, ∆√‚«…, Œé¬SÙ¬˘
[area], ’± ˛̊Ó¬Ú [volume] ’±1n∏ Œfl¡±¯∏1 ¸—‡…±º  ŒÓ¬±˜±À˘±Àfl¡
Ê√±øÚ ˝√√˚˛ŒÓ¬± ’±‰¬ø1Ó¬ ˝√√í¬ı± Œ˚ Œ·±˜Ò±Ú1 ø˙¬Û±1 ’¢∂¶ö ˆ¬±Ê√fl¡
fl¡˘±1 ˜±S ¤È¬± Œfl¡±¯∏1 ¬Û1± ¤‚∞I◊±Ó¬ 17,500 ÚÓ≈¬Ú Œfl¡±¯∏1 ¸‘ø©Ü
˝√√˚˛º  ’Ú…˝√√±ÀÓ¬ø√ ¤È¬± Ó¬1˜”Ê√1 Œfl¡±¯∏ø¬ı˘±fl¡1 ’±fl¡±1 3,50,000

&Ì ¬Û˚«…ôL ¬ı‘øX ¬Û±˚˛º Œ·±˜Ò±Ú1 Œé¬SÓ¬ Œfl¡±¯∏1 ¸—‡…± ¬ı±øÏ¬ˇ ∆·
¬ı‘øX1 õ∂fl¡±˙ ‚ÀÈ¬ ’±1n∏ Ó¬1˜”Ê√1 Œé¬SÓ¬ ¬ı‘øX1 õ∂fl¡±˙ ‚ÀÈ¬

V
cambium

Root apical

Shoot

Root

ø‰¬S 15.2 – ”̃̆ 1 ’¢∂¶ö ̂ ¬±Ê√fl¡ fl¡˘±, fl¡±G1 ’¢∂¶ö
ˆ¬±Ê√fl¡ fl¡˘± ’±1n∏ ̧ —¬ı √̋√Úœ˚̨ Œfl¡ø•§̊ ±̨˜1
’ªø¶öøÓ¬1 Œ1‡± ø‰¬Sº  fl¡±Î¬ˇ ø‰¬Ú1 ¡Z±1±
Œfl¡±¯∏ ’±1n∏ ’—· ¸˜”˝√√1 ø¬ıfl¡±˙1 ø√˙
¸ ”̃̋ √√ Œ√‡≈ª± ∆ √̋√ÀÂ√º

fl¡±G1 ’¢∂¶ö

ˆ¬±Ê√fl¡ fl¡˘±

¸—¬ı √̋√¡Úœ ˛̊ Œfl¡ø•§̊ ˛±˜

¸—¬ı √̋√Úœ ˛̊ Œfl¡ø•§̊ ˛±˜

”̆̃ 1 ’¢∂¶ö ̂ ¬±Ê√fl¡ fl¡˘±

fl¡±G

˜”˘
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ø‰¬S 15.3 – ¸˜±ôL1±˘ Œ1‡± ¬ÛXøÓ¬1 ¸˝√√±˚˛Ó¬
√œ‚«œfl¡1Ì ’=˘1 ø‰¬Ú±Mê√fl¡1Ìº
’¢∂ˆ¬±·1 øÍ¬fl¡ ø¬Û‰¬ÀÓ¬ Ôfl¡± ab, cd

’=˘Ó¬ ∆√‚…Ó¬± Œ¬ıøÂ√Õfl¡ ¬ı‘øX ¬Û± ˛̊º
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Œfl¡±¯∏ø¬ı˘±fl¡1 ’±fl¡±1 ¬ı‘øX ∆˝√√º ¤È¬± ¬Û1±· Ú˘œfl¡±1 ¬ı‘øX ŒÊ√±‡± ˝√√˚˛ ˝◊√√˚˛±1
∆√‚«…1 ¡Z±1±º ¤ø‡˘± ø¬ı¯∏˜¬Û‘á¬ ¬Û±Ó¬1 ›¬Ûø1ˆ¬±·1 ’±fl¡±11 õ∂¸±1 ‚È¬±Àfl¡ ¬ı‘øX
¬ı≈ø˘ ·Ú… fl¡1± ˝√√˚˛º

15.1.3     –––––  ¬ı‘øX1 ¬Û˚«…±˚˛ [Phases of Growth]

¬ı‘øX1 ¸˜˚˛ø‡øÚfl¡ ¸±Ò±1Ìˆ¬±À¬ı øÓ¬øÚÈ¬± ˙±Ó¬ ˆ¬±· fl¡1± ˝√√˚˛º Œ˚ÀÚñ ˆ¬±Ê√fl¡
√˙±, √œ‚πfl¡1Ì √˙± ’±1n∏ ¬Ûø1¬Û!¡ √˙±º  [ø‰¬S 15.3]º  ¤Î¬±˘ ø˙¬Û±1 ’±·
’—˙ ’Ò…±˚˛Ú fl¡ø1 ¤˝◊√√ ø¬ı¯∏À˚˛ ¬ı≈øÊ√¬ıÕ˘ Œ‰¬©Ü± fl¡À1± ’±˝√√“±À‰¬±Úº  ø˙¬Û± Ó¬Ô±
fl¡±G1 ’±· ’—˙Ó¬ ’ø¬ı1√Ó¬ ˆ¬±À¬ı Œfl¡±¯∏ ø¬ıˆ¬±Ê√Ú ‚øÈ¬ Ôfl¡± fl¡±˚«…˝◊√√ ¬ı‘øX1
ˆ¬±Ê√fl¡ √˙± [meristematic Phase] fl¡ õ∂øÓ¬øÚøÒQ fl¡À1º  ¤˝◊√√ ’=˘1

ø‰¬S 15.4 – ø‰¬Sœ˚˛ Î¬◊¬Û¶ö±¬ÛÚ – [fl¡] ¬Û±øÈ¬·øÌÓ¬œ˚˛ [‡] Ê√…±ø˜øÓ¬fl¡ ¬ı‘øX ’±1n∏  [·] w≈Ì1 ø¬ıfl¡±˙1 ô¶1 ¸˜”˝√√, ˚íÓ¬
Ê√…±ø˜øÓ¬fl¡ ’±1n∏ ¬Û±øÈ¬·øÌÓ¬œ ˛̊ √̇ ± Œ√‡≈›ª± ∆ √̋√ÀÂ√º
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A

(b) Ê√…±ø˜øÓ¬fl¡

(c)           Œ˚±Ê√Ú Œfl¡± ∏̄1 ø¬ıˆ¬±Ê√Ú

 Ê√…±ø˜øÓ¬fl¡ ˙±–

¸fl¡À˘± Œfl¡± ∏̄1 ø¬ıˆ¬±Ê√Ú

¬Û±øÈ¬·øÌÓ¬œ ˛̊ √̇ ±
ø¬ıˆ¬±Ê√Ú é¬˜ Œfl¡± ∏̄ ̧ ˜ø©Ü
ø¬ıˆ¬±Ê√Ú é¬˜Ó¬± Œ˘±¬Û Œ¬Û±ª± Œfl¡±¯∏±¸˜ø©Ü

(a) ¬Û±øÈ¬·øÌÓ¬œ ˛̊
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Œfl¡±¯∏ø¬ı˘±fl¡Ó¬ õ∂íÈ¬íõ≠±Ê√˜1 ¬Ûø1˜±Ì Œ¬ıøÂ√ ’±1n∏ Œfl¡±¯∏
Œfl¡fÀÈ¬± Î¬±„√√1 Ó¬Ô± ¶Û©Üº  ˝◊√√˝√√“Ó¬1 Œfl¡±¯∏À¬ı1 ø¬ı˘±fl¡
õ∂±Ôø˜fl¡, ¬Û±Ó¬˘ ’±1n∏ ŒÂ√ ≈̆̆ íÊ√1 ¡Z±1± ·øÍ¬Ó¬ ˚íÓ¬ ’ÀÚfl¡
Ê√œª^¬ı… Ó¬c (plasmodesma] 1 ̧ —À˚±· Ô±Àfl¡º  ̂ ¬±Ê√fl¡
¬Û˚«…±˚˛1 øÚfl¡È¬ªM«√√œ Œfl¡±¯∏ø¬ı˘±fl¡1 ¡Z±1± √œ‚«œfl¡1Ì ¬Û˚«…±˚˛1
[elongation phase] ·Í¬Ú ˝√ √˚˛º  ¤˝◊ √ √ ¬Û˚«…±˚˛1
Œfl¡±¯∏ø¬ı˘±fl¡1 õ∂Ò±Ú ‰¬±ø1øSfl¡ ∆¬ıø˙©Ü… ¸˜”˝√√ ∆˝√ÀÂ√ -
1¸Ò±Úœ [vacuole] 1 ’±fl¡±1 ¬ı‘øX, Œfl¡±¯∏1 ’±fl¡±1 ¬ı‘øX
’±1n∏ ÚÓ≈¬Ú Œfl¡±¯∏À¬ı1 ’ªÀé¬¬ÛÚ [deposition]º
’¢∂ˆ¬±·1 ¬Û1± øfl¡Â≈√ øÚ˘·Ó¬ ’Ô«±» √œ‚«œfl¡1Ì √˙±1 fl¡± ∏̄Ó¬
¬Ûø1¬Û!¡ √˙± [maturation phase] ’ªø¶öÓ¬º  ¤˝◊√√
’=˘1 Œfl¡±¯∏ø¬ı˘±fl¡1 ’±fl¡±1 ¸À¬ı«±2‰¬ ¬Û˚«…±˚˛ ¬Û±˝◊√√Õ· ˚íÓ¬
õ∂íÈ¬íõ≠±Ê√˜1 1+¬Û±ôLÀ1 ø¬ıÀ˙¯∏ ˆ¬”ø˜fl¡± ¬Û±˘Ú fl¡À1º
ŒÓ¬±˜±À˘±Àfl¡ 6 Ú— ’Ò…± ˛̊Ó¬ ¬ÛÏ¬ˇ± Œ¬ıøÂ√ ˆ¬±· fl¡˘± ’±1n∏
Œfl¡±À¯∏ ¤˝◊√√ ¬Û˚«±˚˛fl¡ õ∂øÓ¬øÚøÒQ fl¡À1º

15.1.4 ¬ı‘øX1 ˝√√±1 [Growth Rates]

õ∂øÓ¬ ¤fl¡fl¡ ¸˜˚˛Ó¬ Œ˝√√±ª± ¬ı‘øXÀfl¡ ¬ı‘øX1 ˝√√±1 Œ¬ı±˘± ˝√√˚˛º
Œ¸À˚˛À˝√√ ¬ı‘øX1 ˝√√±1 ·øÌÓ¬1 ¡Z±1± õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1º
Œfl¡±ÀÚ± ¤È¬± ’—· Ú±˝◊√√¬ı± ’—·1 ¤È¬± ’—˙˝◊√√ ’ÀÚfl¡
¬ÛXøÓ¬À1 Œfl¡±¯∏1 ¸—‡…± ¬ı ‘øX fl¡ø1¬ı¬ ¬Û±À1º  ¬ı‘øX
¬Û±øÈ¬·øÌÓ¬œ˚˛ [arithmetic] Ú±˝◊√√¬ı± Ê√…±ø˜øÓ¬fl¡ [geo-

metrical] ˝√√±1Ó¬ ¬ı±øÏ¬ˇ¬ı ¬Û±À1º  [ø‰¬S 15.4]

¬Û±øÈ¬·øÌÓ¬œ ˛̊ ¬ı‘øXÓ¬ ’—·Ê√ Œfl¡± ∏̄ ø¬ıˆ¬±Ê√ÚÓ¬ ̧ ‘ø©Ü
Œ˝√√±ª± Œfl¡±¯∏ø¬ı˘±fl¡1 øˆ¬Ó¬1Ó¬ ˜±S ¤È¬± Œfl¡±À¯∏À˝√√ ¬Û1ªM«√√œ
ø¬ıˆ¬±Ê√ÚÓ¬ ’—˙ ¢∂˝√√Ì fl¡À1 ’±1n∏ ¬ı±fl¡œø¬ı˘±fl¡ ¬Ûø1¬Û!¡
’ª¶ö±õ∂±5  ̋ √√̊ ˛º  ¬Û±øÈ¬·øÌÓ¬œ ˛̊ ¬ı‘øX1 ¤È¬± ̧ ±Ò±1Ì Î¬◊√± √̋√1Ì
˝√ √í˘ ø˙¬Û±1 ’±· ’—˙Ó¬ ’øª1Ó¬ ˆ¬±À¬ı ∆˝√ √ Ôfl¡±
Œfl¡±¯∏ø¬ıˆ¬±Ê√Ú1 Ù¬˘Ó¬ ø˙¬Û±1 ∆√‚«…Ó¬± ¬ı‘øX Œ¬Û±ª± fl¡±˚«…º
ø‰¬S 15.5 ∆˘ ˜Ú fl¡1±º  ¸˜˚˛1 ø¬ı¬Û1œÀÓ¬ ˚ø√ ∆√‚«…1
’±À˘‡Ú (plotting) fl¡1± ˝√√˚˛, ŒÓ¬ÀÚ˝√√À˘ ¤Î¬±˘ ∆1ø‡fl¡
ø‰¬S Œ¬Û±ª± ˚±¬ıº  ·øÌÓ¬œ˚˛ˆ¬±À¬ı ˝◊√√˚˛±fl¡ ¤ÀÚ√À1 õ∂fl¡±˙

ø‰¬S 15.5 – ’ø¬ı1Ó¬ ∆1ø‡fl¡ ¬ı‘øX, ̧ ˜˚˛ [t] 1 ø¬ı¬Û1œÀÓ¬ ∆√‚…
[L] 1 Œé¬S [Plot]

ø‰¬S 15.6 – ’ÀÚfl¡ Î¬◊2‰¬ Œ|Ìœ1 Î¬◊øæ√√, Î¬◊øæ√√1 ’—· ’±1n∏
¸—¬ıÒ«Ú [Culture] Ó¬ Ôfl¡± Œfl¡± ∏̄1 ’±√̇ « øÂ√·ƒ̃ ◊̋√√Î¬
¬ı‘øX1 ¬ıSêÀ1‡± [Sigmoid growth curve]
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fl¡1± ˝√√˚˛ -
L

t
= L

o
+ rt

L
t
= ¸˜˚˛ [t] Ó¬ Œ˝√√±ª± ∆√‚«…Ó¬±

L
o
= ˙”Ú… ¸˜˚˛Ó¬ Œ˝√√±ª± ∆√‚…Ó¬±

¬r = ı‘øX1 ˝√√±1˚õ∂øÓ¬ ¤fl¡fl¡ ¸˜˚˛Ó¬ Œ˝√√±ª± ∆√‚«…Ó¬±
¤˝◊√√¬ı±1 ’±ø˜ ‰¬±›“ ’±˝√√“±À‰¬±Ú Ê√…±ø˜øÓ¬fl¡ ¬ı‘øXÓ¬ øfl¡ ‚ÀÈ¬º Œ¬ıøÂ√ˆ¬±·

õ∂Ì±˘œÀÓ¬ õ∂±1øyfl¡ ¬ı‘øX Œ˘À˝√√˜œ˚˛± ˝√√˚˛ [ø¬ı˘•§ ¬Û˚«…±˚˛˚lag phase]º  ◊̋√√ ˛̊±1
ø¬Û‰¬Ó¬ ¬ı‘øX ’øÓ¬ ‡1Ó¬fl¡œ˚˛± ˝√√˚˛, ˚±fl¡ fl¡˚˛ ˜”‡… ¬ı‘øX ¬Û˚«…±˚˛ [log phase or

exponential phase]º  ˝◊√√˚˛±Ó¬ ’—·Ê√ Œfl¡±¯∏ ø¬ıˆ¬±Ê√Ú1 Ù¬˘Ó¬ ¸‘ø©Ü Œ˝√√±ª±
≈√À˚˛±È¬± ¸ôLøÓ¬ [progeny] Œfl¡±¯∏1 ø¬ıÀˆ¬√Ú é¬˜Ó¬± Ô±Àfl¡ ’±1n∏ ˝◊√√˚˛±Àfl¡ fl¡ø1
˚±˚˛º  Ó¬Ô±ø¬Û› ø¸ø˜Ó¬ ¬Ûø1˜±Ì1 ¬Û≈ø©Ü Œ˚±·±Ú1 ¬ı±À¬ı ¬ı‘øX Œ˘À˝√√˜œ˚˛± ˝√√˚˛
’±1n∏ ø¶ö1 ¬Û «̊…± ˛̊ [stationary phase] Ó¬ Î¬◊¬ÛÚœÓ¬ ˝√√ ˛̊º  ˚ø√ ’±ø˜ ¸˜ ˛̊1
ø¬ı¬Û1œÀÓ¬ ¬ı‘øX1 ø¶öøÓ¬˜±¬Û [parameter] 1 ’±À˘‡Ú fl¡À1± ŒÓ¬ÀÚ˝√√íÀ˘ ¤È¬±
’±√̇ « øÂ√·ƒ̃ ◊̋√√Î¬ ¬ıSêÀ1‡± [sigmoid curve] ¬ı± S ¬ıSêÀ1‡± ¬Û±˜º [ø‰¬S 15.6]º
¤È¬± øÂ√·ƒ˜˝◊√√Î¬ ¬ıSêÀ1‡± ∆˝√√ÀÂ √õ∂fl‘¡øÓ¬fl¡ ¬Ûø1À¬ı˙Ó¬ ¬ı‘øX Œ¬Û±ª± Ê√œª1 ‰¬±ø1øSfl¡
∆¬ıø˙©Üº ˝◊√√ ¤ÀÊ√±¬Û± Î¬◊øæ√√1 ¸fl¡À˘± Œfl¡±¯∏, fl¡˘± ’±1n∏ ’—·1 ’±√˙«º ¤ÀÚ
Ò1Ì1 ’±1n∏ Î¬◊√±˝√√1Ì1 fl¡Ô± Ó≈¬ø˜ ˆ¬±ø¬ı¬ı ¬Û±1±ÀÚ∑ Ÿ¬Ó≈¬Ê√øÚÓ¬ fl¡±˚«… ¸•Û±√Ú
fl¡1± ¤ÀÊ√±¬Û± ¬ı‘é¬1 ¬Û1± Ó≈¬ø˜ Œfl¡ÀÚÒ1Ì1 ¬ıSê Œ1‡± ’±˙± fl¡ø1¬ı±∑
˜”‡… ¬ı‘øX √˙± Ó¬˘Ó¬ ø√˚˛± Ò1ÀÌ õ∂fl¡±˙ fl¡ø1¬ı ¬Û1± ˚±˚˛-

W
I
= Wo ert , ◊̋√√ ˛̊±Ó¬

W
I
= ‰”¬Î¬ˇ±ôL ’±fl¡±1 [›Ê√Ú, Î¬◊2‰¬Ó¬±, ¸—‡…± ’±ø√]

W
o

= õ∂±1øyfl¡ ’±fl¡±1 [øÚX«±ø1Ó¬ ¸˜˚˛1 ’±1yøÌÓ¬ ]
¬r = ı‘øX1 ¬˝√√±1
t =¬ ı‘øX1 ¸˜ ˛̊
e = õ∂±fl‘¡øÓ¬fl¡ ˘‚≈·Ìfl¡ [logarithms] 1 ’±Ò±1

◊̋√√ ˛̊±Ó¬ r ∆˝√√ÀÂ√ ’±À¬Ûøé¬fl¡ ¬ı‘øX1 ˝√√±1 ’±1n∏ ˝◊√√À˚˛ Î¬◊øæ√√1 ÚÓ≈¬Ú ^¬ı…
õ∂dÓ¬ fl¡ø1¬ı¬Û1± é¬˜Ó¬±1 ŒÊ√±‡, ˚±fl¡ Œfl¡±ª± ˝√√˚˛ √é¬Ó¬± ’±Ú≈¬Û±øÓ¬fl¡ ¸”‰¬Ú±
[efficiency index]º  Œ¸À˚˛À˝√√ ‰”¬Î¬ˇ±ôL ’±fl¡±1 [W

I
] øÚˆ¬«1 fl¡À1 õ∂±1øyfl¡

’±fl¡±1 [W
o
] 1 ›¬Û1Ó¬º

Ê√œªÚÓ¬La1 ̃ ±S±Rfl¡ Ó≈¬˘Ú± [quantitative comparison] ≈√̋ ◊√√ Ò1ÀÌ
fl¡ø1¬ı ¬Û1± ˚± ˛̊º  [1] õ∂øÓ¬ ¤fl¡fl¡ ¸˜˚˛Ó¬ Œ˝√√±ª± ¸¬ı«˜≈Í¬ ¬ı‘øX1 ŒÊ√±‡ ’±1n∏
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Ó≈¬˘Ú±, ˚±fl¡ Œfl¡±ª± ˝√√ ˛̊ ¬Û1˜ ¬ı‘øX¬1 ˝√√±1 [absolute growth rate]º  [2]
õ∂øÓ¬ ¤fl¡fl¡ ¸˜˚˛Ó¬ ¤È¬± øÚø«√©Ü Ó¬La1 ¬ı‘øX, ˚±fl¡ ¸±Ò±1Ì ˆ¬±À¬ı õ∂fl¡±˙ fl¡1± ˝√√˚˛º
Î¬◊√±˝√√1Ì ¶§1+À¬Û- õ∂øÓ¬ ¤fl¡fl¡ õ∂±1øyfl¡ ø¶öøÓ¬˜±¬Û [parameter] fl¡ Œfl¡±ª± ˝√√˚˛
’±À¬Ûøé¬fl¡ ¬ı‘øX ˝√√±1º  ø‰¬S 15.7 Ó¬ Œ¬ıÀ˘· Œ¬ıÀ˘· ’±fl¡±11 ≈√ø‡˘± ¬Û±Ó¬ (A)

’±1n∏ (B) ’—øfl¡Ó¬ fl¡1± ∆˝√√ÀÂ√, øfl¡c ¤fl¡ øÚø«√©Ü ¸˜˚˛1 ø¬ÛÂ√Ó¬ ¬Û±Ó¬≈√‡Ú1 ¬ı‘øX
[A

1
 ’±1n∏ B

1
] ‰¬1˜ ’ª¶ö±Ó¬ Î¬◊¬ÛÚœÓ¬ ∆˝√√ÀÂ√º  Ó¬Ô±ø¬ÛÀÓ¬± ¤ø‡˘± ¬Û±Ó¬1

’±À¬Ûøé¬fl¡ ¬ı‘øX1 ˝√√±1 Œ¬ıøÂ√º  Œfl¡±Úø‡˘± ¬Û±Ó¬ ’±1n∏ øfl¡ ˛̊∑

15.1.5  ¬ı‘øX1 ¬ı±À¬ı õ∂À ˛̊±Ê√Úœ ˛̊ ’ª¶ö±¸ ”̃̋ √√ [Conditions for Growth]

¬ı‘øX1 ¬ı±À¬ı õ∂À˚˛±Ê√Úœ˚˛ ’ª¶ö±¸˜”˝√√ Ó≈¬ø˜ ˆ¬¬ı± Ò1ÀÌ È≈¬øfl¡ 1±ø‡¬ıÕ˘ Œ‰¬©Ü± Úfl¡1±
øfl¡˚˛∑ ¬ı‘øX1 ¬ı±À¬ı √1fl¡±1 Œ˝√√±ª± ¬Û√±Ô«¸˜”˝√√1 øˆ¬Ó¬1Ó¬ ¬Û±Úœ, ’ø'ÀÊ√Ú ’±1n∏
¬Ûø1¬Û≈ø©ÜÀ˚˛ Í¬±˝◊√√ ¬Û±¬ı ¬Û±À1º Î¬◊øæ√√ Œfl¡±¯∏¸˜”˝√√1 ’±fl¡±1 ¬ı‘øX ¬Û±˚˛ Œfl¡±¯∏1
¬Ûø1¬ıÒ«Ú1 ¡Z±1± ’±1n∏ ˝◊√√˚˛±1 ¬ı±À¬ı ¬Û±Úœ1 õ∂À˚˛±Ê√Úº Œfl¡±¯∏1 1¸ø¶£¬øÓ¬À˚˛ ¬ı‘øX1
ø¬ıô¶‘øÓ¬Ó¬ ¸˝√√±˚˛ fl¡À1º ¤˝◊√√√À1 Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬Û‰¬1 ø¬ıfl¡±˙1 ˘·Ó¬ Î¬◊øæ√√Ó¬
Ôfl¡± ¬Û±Úœ1 ¤fl¡ ŒÚ1±ÀÚÀ¬Û1± ̧ •Ûfl«¡ ’±ÀÂ√º  ¬ı‘øX1 ¬ı±À¬ı õ∂À ˛̊±Ê√Úœ ˛̊ Î¬◊»À¸‰¬fl¡
[enzyme] 1 fl¡±˚«…¸˜”˝√√ ¬Û±Úœ1 ̃ ±Ò…À˜À1 ̧ •Ûiß ̋ √√˚˛º  õ∂íÈ¬íõ≠±Ê√˜ ̧ —Àù≠¯∏Ú1
¬ı±À¬ı Î¬◊øæ√√fl¡ ¬Ûø1¬Û≈ø©Ü1 [’±ª˙…fl¡œ˚˛ ¶ö”˘˜±øSfl¡ ’±1n∏ ’Ú≈˜±øSfl¡ Œ˜Ã˘]
õ∂À˚˛±Ê√Ú ’±1n∏ ¤˝◊√√ø¬ı˘±Àfl¡˝◊√√ ˙øMê√1 Î¬◊»¸º

˝◊√√˚˛±1 Î¬◊¬Ûø1› õ∂ÀÓ¬…fl¡ Î¬◊øæ√√1 ¬ı‘øX1 ¬ı±À¬ı Î¬◊¯ûÓ¬±1 Î¬◊X« ¸œ˜± ¤È¬±

ø‰¬S 15.7 – ¬Û1˜ ’±1n∏ ’±À¬Ûøé¬fl¡ ¬ı‘øX ̋ √√±11 ø‰¬S1 Ó≈¬˘Ú±º ¤fl¡ øÚX«±ø1Ó¬ ̧ ˜ ˛̊Ó¬ ¬Û±Ó¬ [fl¡] ’±1n∏ [‡] 1 ’±fl¡±1
5 ŒÂ√– ø˜– ¬ı‘øX ¬Û± ◊̋√√ÀÂ√, Ù¬˘Ó¬ ̋ ◊√√˝√√“Ó¬1 ’±fl¡±1 [¬fl¡

1
] ’±1n∏ [‡

1
] ∆˝√√ÀÂ√Õ·º

10Œ‰¬√.ø˜2

5Œ‰¬√.ø˜2 502Œ‰¬√.ø˜

55Œ‰¬√.ø˜2
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Ô±Àfl¡, ø˚ Î¬◊¯ûÓ¬±Ó¬ ¬ı‘øX1 ¬Ûø1˜±Ì ’±È¬±˝◊√√Ó¬Õfl¡ Œ¬ıøÂ√ ˝√√˚˛º ˝◊√√˚˛±1 ˝√√œÚÀÎ¬ˇœ
˝√√íÀ˘ Î¬◊øæ√√ÀÊ√±¬Û± Ê√œ˚˛±˝◊√√ Ú±Ô±øfl¡¬ı› ¬Û±À1º ¬Ûø1À¬ı˙1 ¸—Àfl¡Ó¬ Œ˚ÀÚ Œ¬Û±˝√√1
’±1n∏ ˜Ò…±fl¡¯∏«ÀÌ› ¬ı‘øX1 øÚø«√©Ü øfl¡Â≈√˜±Ú ¬Û˚«…±˚˛ûô¶1Ó¬ õ∂ˆ¬±ª ø¬ıô¶±1 fl¡À1º

15.2¬ø¬ıÀˆ¬√Ú, ’ø¬ıÀˆ¬√Ú ’±1n∏ ¬Û≈Ú1 ø¬ıÀˆ¬√Ú√√ [Differentiation, Dedi-

fferentiation and Redifferentiation]

Œfl¡˜ƒø¬ı˚˛±˜ Ó¬Ô± ø˙¬Û± ’±1n∏ fl¡±G1 ’¢∂¶ö ˆ¬±Ê√fl¡ fl¡˘±1 ¬Û1± ¸‘ø©Ü Œ˝√√±ª± Œfl¡±¯∏
ø¬ı˘±fl¡1 ø¬ıÀˆ¬√Ú ˝√√˚˛ ’±1n∏ ¬Û≈Ì«±—· õ∂±5 ∆˝√√ øfl¡Â≈√˜±Ú øÚø«√©Ü fl¡±˜ fl¡À1º
¬Û”Ì«±—·õ∂±5 ’ª¶ö± Œ˝√√±ª±Õ˘Àfl¡ ¤˝◊√√ fl¡±˚«…fl¡ ø¬ıÀˆ¬√Ú [differentiation] ¬ı≈ø˘
Œfl¡±ª± ˝√√˚˛º  ø¬ıÀˆ¬√Ú1 ¸˜˚˛Ó¬ Œfl¡±¯∏ ¸˜”˝√√1 Œ¬ı1Ó¬ ’±1n∏ õ∂íÈ¬íõ≠±Ê√˜Ó¬ øfl¡Â≈√˜±Ú
·Í¬Ú±Rfl¡ [structural] ¬Ûø1ªM«√√Ú ‚ÀÈ¬º  Î¬◊√±˝√√1Ì ø˝√√‰¬±À¬ı - ¬¬ı±ø˝√√fl¡± Î¬◊¬Û±±√Ú
[tracheary element] ¸‘ø©Ü1 ¬ı±À¬ı fl¡±¯∏ø¬ı˘±Àfl¡ õ∂íÈ¬íõ≠±Ê√˜1 ¬Ûø1˜±Ì fl¡˜
fl¡À1º  ø¸˝√√“ÀÓ¬ ø˘·ƒøÚÚ-ŒÂ√˘≈˘í˚ ̊ ≈Mê√ ¬ı1 fl¡øÍ¬Ú, ø¶öøÓ¬¶ö±¬Ûfl¡ Œ·ÃÚ Œfl¡±¯∏À¬ı±11
¸‘ø©Ü fl¡À1 ˚±1 ¸˝√√±˚˛Ó¬ ’øÓ¬ ‰¬±¬Û1 ¸˜˚˛ÀÓ¬± ¬Û±Úœ ¬ı˝√√Ú fl¡ø1 Ô±øfl¡¬ı ¬Û±À1º
Î¬◊øæ√√Ó¬ Ó≈¬ø˜ Œ√‡± ’ôL·«Í¬Ú1 øˆ¬ißÓ¬±1 ˘·Ó¬ ˝◊√√˝√√“ÀÓ¬ fl¡1± fl¡±˜1 ¸•Ûfl«¡ øfl¡
Ê√±øÚ¬ıÕ˘ Œ‰¬©Ü± fl¡1±º

Î¬◊øæ√√Ó¬ ’Ú… ¤È¬± ’±fl¡¯∏«Ìœ˚˛ ‚È¬Ú± Œ√ø‡¬ıÕ˘ Œ¬Û±ª± ˚±˚˛º ø¬ıˆ¬±Ê√Ú
é¬˜Ó¬± Œ˘±¬Û Œ¬Û±ª± øfl¡Â≈√˜±Ú ø¬ıÀˆ¬ø√Ó¬ Ê√œøªÓ¬ Œfl¡±À¯∏ øfl¡Â≈√˜±Ú ø¬ıÀ˙¯∏
¬Ûø1ø¶öøÓ¬Ó¬ ¬Û≈Ì1 ø¬ıˆ¬±Ê√Ú é¬˜Ó¬± ‚”1±˝◊√√ ¬Û±˚˛º Œfl¡±¯∏1 ¤˝◊√√ ¬ı…ª¶ö±fl¡ ’ø¬ıÀˆ¬√Ú
[dedifferentiation] ¬ı≈ø˘ Œfl¡±ª± ̋ √√ ˛̊º Î¬◊√±˝√√1Ì ¶§1+À¬Û- ̧ •Û”Ì« ø¬ıÀˆ¬√Ú˙œ˘
Œ¬ÛÀ1Ìfl¡± ◊̋√√˜± Œfl¡± ∏̄1 ¬Û1± ’ôL1±¸—¬ı˝√√Ú Œfl¡ ƒ̃ø¬ı ˛̊±˜ [interfascicular cam-

bium] ’±1n∏ fl¡fl«¡ Œfl¡ ƒ̃ø¬ı ˛̊±˜ [cork cambium] Ê√±Ó¬œ ˛̊ ̂ ¬±Ê√fl¡ fl¡˘±1 ̧ ‘ø©Üº
¤˝◊√√ ˆ¬±Ê√fl¡ fl¡˘±¸˜”˝√√ ø¬ıˆ¬±øÊ√Ó¬ ∆˝√√ ÚÓ≈¬Ú Œfl¡±¯∏1 ¸‘ø©Ü fl¡À1 ’±1n∏ ¤˝◊√√
Œfl¡±¯∏¸˜”˝√√1 ¬Û≈Ì1 ø¬ıˆ¬±Ê√Ú é¬˜Ó¬± Œ˘±¬Û ¬Û±˚˛ øfl¡c øÚø«√©Ü øfl¡Â≈√˜±Ú fl¡±˜ fl¡ø1¬ı1
¬ı±À¬ı ¬Û”1Í¬ ∆˝√√ Î¬◊ÀÍ¬, ˚±fl¡ Œfl¡±ª± ˝√√˚˛ ¬Û≈Ì1 ø¬ıÀˆ¬√Ú [redifferentiation]º
¤ÀÊ√±¬Û± fl¡±á¬ ø¡Z¬ıœÊ√¬ÛSœ Î¬◊øæ√√1 fl¡˘±¸˜”˝√√1 ¤‡Ú Ó¬±ø˘fl¡± õ∂dÓ¬ fl¡1±
ø˚ø¬ı˘±fl¡ ¬Û≈Ì1 ø¬ıÀˆ¬√Ú1 Î¬◊»¬Û±√Úº  ¤È¬± ŒÈ¬ ≈̃Ú±fl¡ Ó¬≈ø˜ Œfl¡ÀÚÕfl¡ ¬ıÌ«Ú± fl¡ø1¬ı±∑
ø¬ı:±Ú±·±11 øÚ˚˛øLaÓ¬ ¬ı…ª¶ö±Ó¬¬ fl¡1± Î¬◊øæ√√1 fl¡˘± fl¡¯∏«Ì1 Ù¬˘Ó¬ ø¬ıˆ¬±ø√Ê√Ó¬ ∆˝√√
¸‘ø©Ü Œ˝√√±ª± Œ¬ÛÀ1Ìƒfl¡±˝◊√√˜± Œfl¡±¯∏¸˜ø©Üfl¡ Ó≈¬ø˜ øfl¡ ¬ı≈ø˘ fl¡¬ı±∑

15.1.1 ˙±‡±1 fl¡Ô±ø‡øÚ ˜ÚÓ¬ Œ¬ÛÀ˘±ª±º  Ó¬±Ó¬ ’±ø˜ ¬Û±˝◊√√øÂ√À˘± Œ˚
Î¬◊øæ√√1 ¬ı‘øX ∆˝√√ÀÂ√ ¬ı±ø˝√√…fl¡ ’±1n∏ ˝◊√√ ’øÚøÌ«Ó¬ [indeterminate] ¬ı± øÚøÌ«Ó¬
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[determinate] ˝√√í¬ı ¬Û±À1º  ¤øÓ¬ ˛̊± ’±ø˜ fl¡í¬ı ¬Û±À1± Œ˚ Î¬◊øæ√√1 ø¬ıˆ¬±Ê√Ú
∆˝√√ÀÂ√ ¬ı±ø˝√√…fl¡º  Œfl¡±¯∏ûfl¡˘± ¸˜”˝√√ ¤Àfl¡ ˆ¬±Ê√fl¡ fl¡˘±1 ¬Û1± Î¬◊»¬ÛøM√√ ˝√√À˘›
¬Û”1Í¬ ’ª¶ö±Ó¬ ˝◊√√˝√√“Ó¬1 ·Í¬Ú Œ¬ıÀ˘· ˝√√˚˛º  Œfl¡±¯∏ûfl¡˘±1 ¬Û”1Í¬ ’ª¶ö±1 ‰”¬Î¬ˇ±ôL
·Í¬Ú øÚˆ¬«1 fl¡À1 ø¸˝√√“Ó¬1 ’ªø¶öøÓ¬1 ¶ö±Ú1 ›¬Û1Ó¬º  Î¬◊√±˝√√1Ì ¶§1+À¬Û- ø˙¬Û±1
’¢∂¶ö ˆ¬±Ê√fl¡ fl¡˘±1 ’±·Ù¬±À˘ ø¬ıÀˆ¬√Ú Œ˝√√±ª± Œfl¡±¯∏ø¬ı˘±Àfl¡ ˜”˘S ∆Ó¬˚˛±1

ø‰¬S 15.9  ø¬ıø¬ıÒ¬ÛSœ – (a) ̆ ±fl«¡¶Û±1 [Larkspur] ’±1n∏ (b) ¬ı±È¬±1 fl¡±¬Û [Buttercup]

øfl¡À˙±1 ’ª¶ö± õ∂±5¬ı ˛̊¶® ’ª¶ö±

¶ö˘Ê√ ¬ı±¸¶ö±Ú Ê√̆ Ê√ ¬ı±¸¶ö±Ú

ø‰¬S 15.8 – ¤È¬± Î¬◊øæ√√ Œfl¡± ∏̄1 ø¬ıfl¡±˙ ¬ÛXøÓ¬1 ’Ú≈Sê˜

Œfl¡± ∏̄ ø¬ıˆ¬±Ê√Ú ‘̃Ó≈¬…

ˆ¬±Ê√fl¡ Œfl¡± ∏̄
õ≠±Ê√À˜øÈ¬fl¡ ¬ı‘øX ø¬ıÀˆ¬√Ú

Ê√œÌ«̃ ±Ú ’ª¶ö±

¬Û”1Í¬ Œfl¡± ∏̄

¬Ûø1¬Û!¡ ’ª¶ö±ø¬ıô¶±1
[∆√‚… ¬ı‘øX]
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fl¡À1 ’±1n∏ ø˚ø¬ı˘±fl¡ Œfl¡±¯∏fl¡ fl¡±¯∏Õ˘ ŒÍ¬ø˘ ¬ÛÍ¬±˝◊√√, ø¸˝√√“Ó¬ ¬ıø˝√√ô¶fl¡ ø˝√√‰¬±À¬ı
¬Û”1Í¬ ˝√√˚˛º  ¤È¬± ’—·Ó¬ Œfl¡±¯∏1 ¶ö±Ú ’±1n∏ ˝◊√√˝√√“Ó¬1 ˘·Ó¬ ¬ı±ø˝√√…fl¡ ø¬ıÀˆ¬√Ú1
¸•Ûfl¡«1 ø¬ı¯∏À˚˛ ŒÓ¬±˜±À˘±Àfl¡ ’±1n∏ ≈√È¬±˜±Ú Î¬◊√±˝√√1Ì ø√¬ı ¬Û±ø1¬ı±ÀÚ∑

15.3 ¬ø¬ıfl¡±˙ [Development]

Œfl¡±ÀÚ± Ê√œª1 ¬ıœÊ√1 ’—fl≈¡∏1Ì1 ¬Û1± Ê√œÌ«˜±Ú [senescence] ’ª¶ö±Õ˘Àfl¡
Ê√œªÚ ‰¬SêÓ¬ Œ√‡± ø√˚˛± ¸fl¡À˘± Ò1Ì1 ¬Ûø1ªM«√√ÚÀfl¡ ø¬ıfl¡±˙ ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º
ø‰¬S 15.8 Ó¬ Î¬◊2‰¬ Œ|Ìœ1 Î¬◊øæ√√1 ¤È¬± Œfl¡±¯∏1 ø¬ıfl¡±˙1 ’Ú≈Sê˜ ø‰¬Sœ˚˛
Î¬◊¬Û¶ö±¬ÛÚ1 ¡Z±1± Œ√‡≈›ª± ∆˝√√ÀÂ√º   ˝◊√√ fl¡˘±û’—·1 ¬ı±À¬ı› õ∂À˚±Ê√…º

¬Ûø1À¬ı˙ ’±1n∏ Ê√œªÚ1 ø¬ıøˆ¬iß √˙±1 õ∂øÓ¬ ̧ ˝√√±ø1 Ê√Ú±˝◊√√ Î¬◊øæ√À√ Œ¬ıÀ˘·
Œ¬ıÀ˘· ¬ÛÔ ’Ú≈¸1Ì fl¡ø1 ø¬ıøˆ¬iß ’±fl¡±1 Ò±1Ì fl¡À1º ¤˝◊√√ é¬˜Ó¬±fl¡ Œfl¡±ª± ˝√√˚˛
Ú˜Úœ˚˛Ó¬± [plasticity]º Î¬◊√±˝√√1Ìñ fl¡¬Û±˝√√, ÒÚœ˚˛± ’±1n∏ ˘±fl«¡¶Û±1 ·Â1
ø¬ıø¬ıÒ ¬ÛSœ [heterophylly]º ¤ ◊̋√√ ·Â√ø¬ı˘±fl¡1 øfl¡À˙±1 ’ª¶ö±1 ¬Û±Ó¬ ø¬ı˘±fl¡ÕÓ¬
¬Û”1Í¬ ¬Û±Ó¬1 ’±fl¡±1 Œ¬ıÀ˘·º ’Ú…˝√√±ÀÓ¬ø√, ¬Ûø1À¬ı˙1 õ∂ˆ¬±ª1 ¬ı±À¬ı ¬ı±È¬±1 fl¡±¬Û
[Buttercup] ·Â√1 ¬Û±Ó¬ø¬ı˘±fl¡ ¬ıÓ¬±˝√√ ’±1n∏ ¬Û±ÚœÓ¬ ø¬ıø¬ıÒ ¬ÛSœ ø˝√√‰¬±À¬ı ø¬ıfl¡±˙
˝√√˚˛º [ø‰¬S 15.9]º ¤˝◊√√ ø¬ıø¬ıÒ¬ÛSœ fl¡±˚«… ¬ı…ª¶ö± Ú˜Úœ˚˛Ó¬±1 ¤fl¡ Î¬◊√±˝√√1Ìº

Œ¸˝◊√√fl¡±1ÀÌ Î¬◊øæ√√ Ê√œªÚÓ¬ ¬ı‘øX, ø¬ıÀˆ¬√Ú ’±1n∏ ø¬ıfl¡±˙1 ̃ ±Ê√1 ̧ •Ûfl«¡
’øÓ¬ øÚø¬ıÎ¬ˇº  ¬ı˝√√˘ˆ¬±À¬ı fl¡¬ıÕ˘ ˝√√À˘ ø¬ıfl¡±˙ ∆˝√√ÀÂ√ ¬ı‘øX ’±1n∏ ø¬ıÀˆ¬√Ú1
Œ˚±·Ù¬˘º  Î¬◊øæ√√1 ø¬ıfl¡±˙ [’Ô«±» ¬ı‘øX ’±1n∏ ø¬ıÀˆ¬√Ú ≈√À˚±È¬±] ∆˝√√ÀÂ√
’±ˆ¬…ôLø1fl¡ [intrinsic] ’±1n∏ ¬ıø √̋√¶ö [extrinsic] fl¡±1fl¡1 øÚ ˛̊LaÌ±ÒœÚº  ̋ ◊√√̊ ˛±À1
õ∂Ô˜ÀÈ¬±1 øˆ¬Ó¬1Ó¬ ’ôL–Àfl¡±¯∏œ˚˛ [intracellular] ¬ı± Œfl¡±¯∏˜Ò…ªM«√√œ [inter-

cellular] fl¡±1fl¡ [1±¸±˚˛øÚfl¡ ^¬ı… Œ˚ÀÚ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡] øÚø˝√√Ó¬ ∆˝√√ Ô±Àfl¡
’±1n∏ ø¡ZÓ¬œ˚˛ÀÈ¬±1  øˆ¬Ó¬1Ó¬ Œ¬Û±˝√√1, Î¬◊¯ûÓ¬±, ¬Û±Úœ ’ø'ÀÊ√Ú, ¬Ûø1¬Û≈ø©Ü ’±ø√º

15.4 Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [Plant Growth Regulators]

15.4.1 ¬∆¬ıø˙©Ü [Characteristics]

Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [PGR] ø¬ı˘±fl¡ ∆˝√√ÀÂ√ Ú±Ú±ø¬ıÒ 1±¸±˚˛øÚfl¡ ¸—˚≈øMê√1 ¸1n∏
’±1n∏ ¸1˘ ’Ì≈º  ø¸˝√√“Ó¬ ˝◊√√G˘ [Indole] Œ˚Ã· [Indole-3-acetic acid,

IAA] ; ¤ÀÎ¬Ú±˝◊√√Ú1 ¬ı≈»¬ÛißûøÎ¬1±˝◊√√Àˆ¬øÈ¬ˆ¬ [N6-furfurylamino purine,

Kinetin], Œfl¡1øÈ¬Ú1 ¬ı≈»¬Ûiß [Abscisic acid, ABA]; È¬±ø¬Û«Ú [Gibberel-

lic acid, GA
3
] ¬ı± Œ·Â√ [Ethylene, C

2
H

4
] ’±ø√ ˝√√í¬ı ¬Û±À1º Î¬◊øæ√√ ¬ı‘øX
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a b c d

øÚ˚˛LaÌfl¡fl¡ Î¬◊øæ√√ ¬ı‘øXfl¡±1fl¡ ¬Û√±Ô« [Plant Growth Substances], Î¬◊øæ√√
˝√√1˜íÚ [plant hormones] ¬ı± Ù¬±˝◊√√È¬í˝√√1˜íÚ Ú±À˜À1› Ê√Ú± ˚±˚˛º  Ê√œøªÓ¬
Î¬◊øæ√√ Œ√˝√√Ó¬ fl¡1± fl¡±˜1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1 Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡fl¡ õ∂Ò±ÚÕfl¡
≈√È¬± Œ·±È¬Ó¬ ø¬ıˆ¬Mê√ fl¡1± ∆˝√√ÀÂ√º  Ó¬±À1 ¤È¬± Œ·±È¬ ¬ı‘øXÓ¬ ¸˝√√±˚˛ fl¡1± fl¡±˚«…Ó¬
Ê√øÎ¬ˇÓ¬º Œ˚ÀÚ- Œfl¡±¯∏ øˆ¬ˆ¬±Ê√Ú, Œfl¡±¯∏1 ’±fl¡±1 ¬ı‘øX fl¡1±, ’±ø˝√√« õ∂dÓ¬ fl¡1±,
ø√fl¡øÚÌ«œÓ¬ ¬ı‘øX [tropic growth], Ù≈¬˘ Ù≈¬˘±, Ù¬˘ Ò±1Ì ’±1n∏ ¬ıœÊ√ ‘̧ø©Üº
¤˝◊√√ Œ·±È¬ÀÈ¬±fl¡ Î¬◊øæ√√ ¬ı‘øX ¬ıÏ¬ˇ±›“Ó¬± [Plant Growth Promoter] ¬ı≈ø˘›
Œfl¡±ª± ˝√√˚˛ [Œ˚ÀÚ- ’ø'Ú, øÊ√¬ıı±À1ø˘Ú ’±1n∏ ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ]º  ’Ú…ÀÈ¬± Œ·±È¬
Ê√œªœ˚˛ [biotic] ’±1n∏ ’Ê√œªœ ˛̊ [abiotic] Ê√øÚÓ¬ ’±‚±È¬ ’±1n∏ ‰¬±¬Û1 õ∂øÓ¬
Î¬◊øæ√√1 ̧ √̋√±ø1Ó¬ ¤fl¡ &1n∏Q¬Û”Ì« ̂ ¬”ø˜fl¡± ¬Û±˘Ú fl¡À1º ̋ ◊√√̋ √“Ó¬ ø¬ıøˆ¬iß ¬ı‘øX ¬ı±Ò±fl¡±1fl¡
fl¡±˚«… Œ˚ÀÚ ¸≈5 ’ª¶ö± [dormancy] ’±1n∏ ø¬ı·˘Ú ¬ı± Œ˜±‰¬Ú [abscission]
Ó¬ Ê√øÎ¬ˇÓ¬º  ¤¬ıø‰¬øÂ√fl¡ ¤ø‰¬Î¬ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡1 ¤˝◊√√ÀÈ¬± Œ·±È¬1 ’ôL·«Ó¬º
Œ·Â√œ˚˛ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ ˝◊√√øÔø˘ÀÚ ≈√À˚˛±È¬± Œ·±È¬À1 fl¡±˚«… ¸˜±¬ÛÚ fl¡À1 ˚ø√›
Œ¬ıøÂ√Õfl¡ ˝◊√√ Î¬◊øæ√√1 ¬ı‘øX1 ¬ı±Ò± fl¡±1fl¡ ø˝√√‰¬±À¬ıÀ˝√√ fl¡±˜ fl¡À1º

15.4.2 Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡1 ’±øª¶®±1 [The Discovery of Plant

Growth Regulators]

Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡1 ¬Û±À‰“¬±È¬± Œ·±È¬ ‚È¬Ú±SêÀ˜À˝√√ ’±øª¶®±1 ∆˝√√øÂ√˘º  Î¬±1Î¬◊˝◊√√Ú
[Darwin] ’±1n∏ ŒÓ¬›“1 ¬Û≈S ŒÙË¬ø=‰¬ Î¬±1Î¬◊˝◊√√Ú [Francis Darwin] ¤
Œ√ø‡øÂ√̆  Œ˚ Œfl¡ÀÚø1 ‚“± √̋√ [canary grass] 1 fl¡±G±ª1Ì [coleoptile] ø¬ı˘±fl¡
Œ¬Û±˝√√11 Î¬◊»¸1 ¡Z±1± õ∂ˆ¬±øªÓ¬ ∆˝√√ Œ¸˝◊√√ øÀ˙ Œ¬ıfl¡± ˝√√˚˛ [’±À˘±fl¡±Ú≈ªÓ«¬œÓ¬±]º
¤˘±øÚ ¬Û1œé¬±1 ø¬Û‰¬Ó¬ ŒÓ¬›“À˘±fl¡ ¤˝◊√√ ø¸X±ôLÕ˘ ’±ø˝√√øÂ√˘ Œ˚ fl¡±G±ª1Ì1
’¢∂ˆ¬±·Ó¬ Œõ∂1Ì fl¡ø1¬ı ¬Û1± õ∂ˆ¬±ª øÚø˝√√Ó¬ ∆˝√√ Ô±Àfl¡ ø˚ Œ·ÀÈ¬˝◊√√ fl¡±G±ª1Ì

ø‰¬S 15.10 – fl¡±G±ª1Ì1 ’¢∂ˆ¬±· Œ˚ ’ø'Ú1 Î¬◊»¸ Ó¬±À1˝◊√√
¬Û1œé¬±º  fl¡±Î¬̌ ø‰¬Ú ø¬ı˘±Àfl¡ Œ¬Û± √̋√11 ø√fl¡ ̧ ”‰¬± ◊̋√√ÀÂ√º

‡ÚÀfl¡ Œ¬ıfl¡± ˝√√í¬ıÕ˘ õ∂ˆ¬±øªÓ¬ fl¡À1º  [ø‰¬S 15.10]º
¤Ù¬. Î¬ø¬ıvÎ¬◊ Œª∞I◊ [F.W. Went] ¤ ’íÈ¬ [oat] 1 ¬Û≈ø˘1
fl¡±G±ª1Ì1 ¬Û1± õ∂ÔÀ˜ ’ø'Ú [Auxin] ’±øª¶®±1
fl¡ø1øÂ√˘º

Ò±Ú1 fl¡øÍ¬˚˛±ø¬ı˘±fl¡Ó¬ øÊ√¬ıı±ø1˘± ¬Ù≈¬øÊ√fl≈¡1í˝◊√√
[Gibberella fujikuroi] Ú±˜1 Œˆ¬fl≈¡11 ’±Sê˜ÌÓ¬
ëŒ¬ıÀfl¡Úí [Bakane] Ú±˜1 ¤ø¬ıÒ Œ¬ı˜±1 ˝√√ ˛̊ [fl¡±G1
’¶§±ˆ¬±øªfl¡ ¬ı‘øX]º  ̋ ◊√√. fl≈¡1Â√±ª± [E. Kurosawa] Ú±˜1

fl¡ ‡        · ‚
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¤Ê√Ú ø¬ı:±ÚœÀ˚˛ ˘é¬… fl¡ø1øÂ√˘ Œ˚ Œ¬ı˜±1 ŒÚ±À˝√√±ª± Ò±Ú1 fl¡øÍ¬˚˛±Ó¬ ˚ø√
Œˆ¬fl≈¡1ø¬ıÒ1 ’Ê√œª±Ì≈ ¬Ûø1¶⁄≈Ó¬ [Sterile filtrate] Ï¬±ø˘ ø√˚˛± ˝√√˚˛ ŒÓ¬ÀÚ˝√√À˘
¤˝◊√√ø¬ı˘±fl¡ÀÓ¬± Œ¬ı˜±11 ˘é¬Ì Œ√‡± ø√À˚˛º  ø¬Û‰¬Ó¬ ¸øSê˚˛ ¬Û√±Ô«ø¬ıÒfl¡
øÊ√¬ıı±ø1ø˘fl¡ ¤ø‰¬Î¬ ¬ı≈ø˘ ø‰¬Ú±Mê√ fl¡1± ˝√√˚˛º

¤Ù¬. ¶≈®· [F. Skoog] ’±1n∏ ŒÓ¬›“1 ¸˝√√À˚±·œ ¸fl¡À˘ ˘é¬… fl¡ø1øÂ√˘
Œ˚ ’ø'Ú ’±1n∏ ’Ú… ¬Ûø1¬Û≈ø©Ü ̊ ø√ Ó¬˘Ó¬ ø√̊ ˛±À¬ı±11 ø˚ Œfl¡±ÀÚ± ¤È¬±1 ̧ —ø˜|ÌÓ¬
Ò¬Û±Ó¬ ·Â√1 ¬Û±¬ı1 ¬Û1± Œ˘±ª± Œfl¡˘±Â√Ó¬ ø¬ıÀˆ¬√Ú ŒÚ±À˝√√±ª± Œfl¡±¯∏ ̧ ˜ø©Ü  õ∂À˚˛±·
fl¡1± Ú˝√√˚˛ ŒÓ¬ÀÚ˝√√À˘ ˝◊√√˚˛±1 ^nÓ¬ ¬ı‘øX [proliferate] ˝√√í¬ı ŒÚ±ª±À1º  Œ¸˝◊√√
¸˜”˝√√ ∆˝√√ÀÂ√ - ¸—¬ı˝√√Ú fl¡˘±1 øÚ¶®¯∏« [extract], ˝◊√√©Ü1 øÚ¶®¯∏«, Ú±1œfl¡˘1 ·±‡œ1
¬ı± øÎ¬. ¤Ú. ¤.º  ¶≈®· ’±1n∏ ø˜˘±À1 ø¬Û‰¬Ó¬ õ∂1¸ ø¬ıˆ¬±Ê√Ú [cytokinesis] Ó¬
¸˝√√±˚˛ fl¡1± ¬Û√±Ô«ø¬ıÒfl¡ ¶£¬øÈ¬fl¡Õ˘ ¬Ûø1ªM«√√Ú fl¡ø1¬ıÕ˘ ¸é¬˜ ˝√√˚˛ ’±1n∏ ˝◊√√˚˛±fl¡
fl¡±˝◊√√ÀÚøÈ¬Ú [Kinetin] ¬ı≈ø˘ ø‰¬Ú±Mê√ fl¡À1º

1960 ‰¬Ú1 ˜±Ê√ˆ¬±·Ó¬ øÓ¬øÚÈ¬±  ¶§Ó¬La ·Àª¯∏Ì±Ó¬ øÓ¬øÚø¬ıÒ Œ¬ıÀ˘·
Œ¬ıÀ˘· √˜Ú fl¡±1fl¡ [inhibitor] 1 Œ˙±ÒÚ ’±1n∏ 1±¸±˚˛øÚfl¡ ‰¬ø1S Ê√±øÚ¬ı ¬Û1±
∆·ÀÂ√º  √˜Úfl¡±1fl¡ øÓ¬øÚø¬ıÒ ∆˝√√ÀÂ√ √˜Úfl¡±1fl¡- B, ¤¬ıø‰¬øÂ√˚˛Ú-2 [Abscis-

sion II] ’±1n∏ Î¬1ø˜Ú [Dormin]º  ø¬Û‰¬Ó¬ õ∂˜±Ì ˝√√í˘ Œ˚ 1±¸±˚˛øÚfl¡ ˆ¬±À¬ı
øÓ¬øÚ›ø¬ıÒ ¤Àfl¡ ̊ ±fl¡ Ú±˜±fl¡1Ì  fl¡1± ̋ √√̊ ˛ ¤ø¬ıø‰¬øÂ√fl¡ ¤ø‰¬Î¬ [Abscissic Acid/

ABA] ø √̋√‰¬±À¬ıº
fl¡íøÂ√ÚƒÀ‰¬√ øÚø(Ó¬ fl¡À1 Œ˚ ¬Ûfl¡± fl¡˜˘±1 ¬Û1± ¤ø¬ıÒ Î¬◊¡Z±˚˛œ [vola-

tile] Œ·Â√œ˚˛ ¬Û√±Ô« øÚ·«Ó¬ ˝√√˚˛ ø˚ Œfl“¡‰¬± fl¡˘ ¬Ûfl¡±Ó¬ ¸˝√√±˚˛ fl¡À1º  ø¬Û‰¬Ó¬ ¤˝◊√√
Î¬◊¡Z±˚˛œ Œ·Â√œ˚˛ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [PGR] ø¬ıÒfl¡ ˝◊√√øÔø˘Ú [Ethylene] ¬ı≈ø˘
ø‰¬Ú±Mê√ fl¡À1º

˝◊√√˚˛±1 ø¬Û‰¬1 ˙±‡±Ó¬ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [PGR] 1 ¬Û“±À‰¬±È¬± Œ·±È¬1
˙1œ1 øSê˚˛±Rfl¡ fl¡±˚«…1 ›¬Û1Ó¬ õ∂ˆ¬±ª ¸•ÛÀfl«¡ ’Ò…±˚˛Ì fl¡À1“± ’±˝√√“±À‰¬±Úº

15.4.3 ¬Î¬◊øæ√√ ¬ı‘øX øÚ ˛̊Lafl¡1 ˙1œ1 øSê ˛̊±Rfl¡ õ∂ˆ¬±ª [Physiological

Effects of Plant Growth Regulators]

15.4.3.1 ’ø'Ú [Auxins]

’ø'Ú [¢∂œfl¡ ̇ s ëauxeiní =  ¬ı‘øX Œ˝√√±ª±√√] ¬õ∂ÔÀ˜ ̃ ±Ú≈̋ √√1 õ∂¶⁄±ª1 ¬Û1± ’±˝√√1Ì
fl¡1± ∆˝√√øÂ√˘º  ë’ø'Úí ˙sÀÈ¬± øfl¡Â≈√˜±Ú ¬ı‘øX øÚ˚˛LaÌ1 &Ì Ôfl¡± õ∂±fl‘¡øÓ¬fl¡ Ú±˝◊√√¬ı±
¸—Àù≠ø ∏̄ Œ˚Ã· Œ˚ÀÚ ̋ ◊√√G˘ 3 ¤øÂ√øÈ¬fl¡ ¤øÂ√Î¬ [Indole-3-acetic acid/IAA]
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’±ø√1 Œé¬SÓ¬ ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛º ˝◊√√˝√√“Ó¬fl¡ ¸±Ò±1ÌÀÓ¬
fl¡±G ¬ı± ø˙¬Û±1 ’±· ’—˙˝◊√√ ¸‘ø©Ü fl¡À1, ˚í1 ¬Û1±
fl¡ «̃Àé¬SÕ˘ ̋ ◊√√˝√√“Ó¬1 õ∂ªÊ√Ú ‚ÀÈ¬º ̋ ◊√√G˘ ¤øÂ√øÈ¬fl¡ ¤øÂ√Î¬
[IAA] ’±1n∏ ̋ ◊√√G˘ ø¬ıÎ¬◊È¬± ◊̋√√ø1fl¡ ¤øÂ√Î¬ [IBA] 1 √À1
’ø'Ú ø¬ı˘±fl¡ Î¬◊øæ√√1 ¬Û1± ’±˝√ √1Ì fl¡1± ˝√ √˚˛º
ŒÚÙƒ¬ÀÔø˘Ú ¤øÂ√øÈ¬fl¡ ¤øÂ√Î¬ [NAA] ’±1n∏ 2, 4-

Î¬±˝◊√ √flv¡í1øÙ¬Úø' ¤øÂ√øÈ¬fl¡ ¤øÂ√Î¬ [2,4-D] ∆˝√√ÀÂ√
¸—Àù≠ø¯∏Ó¬ ’ø'Úº  ¤˝◊√√ ¸˜”√±˝◊√√ ’ø'Ú fl‘¡ø¯∏ ’±1n∏
Î¬◊√…±Ú ˙¸… Î¬◊»¬Û±√ÚÓ¬ ¬ıU˘ ˆ¬±Àª ¬ı…ª˝√√±1 fl¡1± ∆˝√√
’±ø˝√√ÀÂ√º

fl¡±G fl¡˘˜Ó¬ Œ¸±Úfl¡±À˘ ø˙¬Û±1 ¸‘ø©Ü ˝√√˚˛º
fl¡±1ÀÌ ̋ ◊√√˝√√“Ó¬fl¡ Î¬◊øæ√√ õ∂ªX«ÚÓ¬ ¬ıU˘ˆ¬±Àª ¬ı…ª˝√√±1 fl¡1±
˝√√ ˛̊º  ’ø'ÀÚ Ù≈¬˘ Ù≈¬˘±Ó¬ ̧ ˝√√± ˛̊ fl¡À1, Œ˚ÀÚ- ’±Ú±1¸º
˝◊√√˝√√“ÀÓ¬ ¬Û±Ó¬ ’±1n∏ Ù¬˘ ’fl¡±˘ÀÓ¬ ̧ ø1 ¬Û1±Ó¬ ¬ı±Ò± ø√À˚˛

ø‰¬S 15.11 Î¬◊øæ√√1 ’¢∂˜≈fl≈¡˘1 ’±øÒ¬Û±Ó¬…Ó¬± –  (a) ’¢∂˜≈fl≈¡˘1
∆¸ÀÓ¬ ¤ÀÊ√±¬Û± ·Â√, (b) ’¢∂̃ ≈fl≈¡˘ ’±Ó¬1± ◊̋√√ ø√̊ ±̨1 ø¬Û‰¬Ó¬
¤ÀÊ√±¬Û± ·Â√º ø˙1À26√√Ú fl¡1± ø¬Û‰¬Ó¬ ¬Û±ù«´œ˚˛ ˜≈fl≈¡˘
˙±‡±Õ˘ 1+¬Û±ôL1 ̋ √√˚˛ ’±1n∏ ¤˝◊√√ ¬ı‘øX È≈¬øfl¡ 1±ø‡¬ı±º

øfl¡c ¬Û”1Í¬ ¬Û±Ó¬ ’±1n∏ Ù¬˘1 Œ˜±‰¬Ú [abscission] fl¡…˚«…Ó¬ ¸˝√√±˚˛ fl¡À1º

Œ¬ıøÂ√ˆ¬±· Î¬◊2‰¬ Œ|Ìœ1 Î¬◊øX√1 ¬ı±Ï¬ˇÚ˙œ˘ ’¢∂˜≈fl≈¡À˘ ¬Û±ù«´œ˚˛ ˜≈fl≈¡˘
¸‘ø©ÜÓ¬ ¬ı±Ò± ø√À˚˛ ’±1n∏ ¤˝◊√√ fl¡±˚«…fl¡ ’¢∂˜≈fl≈¡˘1 ’±øÒ¬ÛÓ¬…Ó¬± [Apical domi-

nance] ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º fl¡±G1 ’±· ’—˙ ’±Ó¬1±˝◊√ ø√À˘ [ø˙1À26√√Ú
ûDecapitation] ¬Û±ù«´œ˚˛ ˜≈fl≈¡˘1 ¬ı‘øX Œ˝√√±ª± Œ√‡± ˚±˚˛ [ø‰¬S 15.11]º  ¤ ◊̋√√
fl¡±˚«… ‰¬±˝√√ ¬ı±·±Ú Ó¬Ô± Œ¬ı1 ø√˚˛± ·Â√Ó¬ fl¡1± ˝√√˚˛º  øfl¡˚˛ ¤ÀÚ fl¡1± ˝√√˚˛, ¬ı…±‡…±
fl¡ø1¬ı ¬Û±ø1¬ı±ÀÚ∑

’ø'ÀÚ ¬ıœÊ√˝√√œÚ Ù¬˘ ¸‘ø©ÜÀÓ¬± ’ø1˝√√Ì± Œ˚±·±˚˛,  Œ˚ÀÚ- ø¬ı˘±˝√√œº
’¬ÛÓ‘¬Ì Ú±˙fl¡ ø˝√√‰¬±À¬ı› ˝◊√√˝√√“Ó¬fl¡ ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛º  ¡ø¡Z¬ıœÊ√¬ÛSœ ’¬ÛÓ‘¬Ì Ú±˙
fl¡1±Ó¬ 2,4-D ¬ıU˘ˆ¬±Àª ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛, øfl¡c ¬Û”1Í¬ ¤fl¡¬ıœÊ√¬ÛSœ Î¬◊ø¡Z√1
›¬Û1Ó¬ ˝◊√√˚˛±1 Œfl¡±ÀÚ± õ∂ˆ¬±ª Ú±˝◊√√º ¬ı±ø·Â√±1 fl¡±˚«…Ó¬ Ê√øÎ¬ˇÓ¬ Œ˘±fl¡¸fl¡À˘ ˝◊√√˚˛±fl¡
’¬ÛÓ‘¬Ì˝√√œÚ Ó‘¬Ì±—·Ú [Lawn] õ∂dÓ¬ fl¡1±Ó¬ ¬ı…ª˝√√±1 fl¡À1º ’ø'ÀÚ Ê√±˝◊√√À˘˜1
ø¬ıÀˆ¬√Ú øÚ˚˛LaÌ fl¡À1 ’±1n∏ Œfl¡±¯∏ ø¬ıˆ¬±Ê√ÚÀÓ¬± ¸˝√√±˚˛ fl¡À1º

15.4.3.2 øÊ√¬ı±À1ø˘Ú [Gibberellins]

øÊ√¬ı3±À1ø˘Ú ∆˝√√ÀÂ√ ’Ú… ¤ø”¬ıÒ ø¬ıfl¡±˙ ‚ÀÈ¬±ª± Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [PGR]º
Œˆ¬fl≈¡1 ’±1n∏ Î¬◊2‰¬ Œ|Ìœ1 Î¬◊øæ√√Àfl¡ Òø1 ø¬ıøˆ¬iß Ò1Ì1 Ê√œªÓ¬ 100 ø¬ıÒÓ¬Õfl¡›

    [fl¡] ‡]
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Œ¬ıøÂ√ øÊ√¬ı3±À1ø˘Ú Œ¬Û±ª± ¬ı≈ø˘ ¸Ày√ Œ¬Û±ª± ∆·ÀÂ√º  ø¸˝√√“Ó¬fl¡ GA
1
, GA

2
,

GA
3
 ’±ø√À1 ø‰¬ø˝êÓ¬ fl¡1± ˝√√˚˛º Ó¬Ô±ø¬ÛÀÓ¬± øÊ√¬ı3±À1ø˘fl¡ ¤ø‰¬Î¬ [GA

3
] ∆˝√√ÀÂ√

õ∂ÔÀ˜ ’±øª¶®±1 fl¡1± øÊ√¬ı3±À1ø˘Ú1 øˆ¬Ó¬1Ó¬ ¤ø¬ıÒ ̊ ±fl¡ ’øÓ¬ õ∂‰≈¬1 ̂ ¬±Àª ’Ò… ˛̊Ú
fl¡1± ∆˝√√ÀÂ√º ¸fl¡À˘± ø¬ı˘±fl¡ øÊ√¬ı3±À1ø˘ÀÚ˝◊√√ ’±ø•°fl¡ [acidic]º ˝◊√√˝√√“Ó¬1 ˙1œ1

øSê˚˛±Rfl¡ fl¡±˚«…1 õ∂¸±1 ’øÓ¬ Œ¬ıøÂ√º ·Â√1 ¬Û±¬ı ¬ı‘øX fl¡ø1¬ı ¬Û1± é¬˜Ó¬± Ôfl¡±
fl¡±1ÀÌ ̋ ◊√√˝√√“Ó¬fl¡ ’±„≈√√11 ·±-·Â√ ¬ı‘øXÓ¬ ¬ı…ª˝√√±1 fl¡1± ̋ √√˚˛º øÊ√¬ı3±À1ø˘ÀÚ ’±À¬Û˘1

√À1 Ù¬˘1 ’±fl¡±1 ¬ı‘øX fl¡1±ÀÓ¬± ¸˝√√±˚˛ fl¡À1º  ˝◊√√˝√√“ÀÓ¬ ¬ı‘X ’ª¶ö± ¬õ∂±ø5Ó¬ ¬ı±Ò±
ø√À˚˛º Œ¸À˚˛À˝√√ ˝◊√√˝“√√Ó¬1 ¬ı…ª˝√√±11 ¡Z±1± ¬ıÊ√±11 Œ˙¯∏Õ˘Àfl¡ Ù¬˘ø¬ı˘±fl¡ ¸ø1

Ú¬Û1±Õfl¡ ·Â√ÀÓ¬ 1±ø‡ Ô¬ı ¬Û±ø1º  GA
3
 fl¡ ¸≈1± Î¬◊À√…·Ó¬ ¬ı…ª˝√√±1 fl¡ø1 ˜±åI◊

[malt] õ∂dÓ¬1 ·øÓ¬ ¬ı‘øX fl¡1± ˝√√˚˛º

fl≈¡“ø˝√√˚˛±1Ó¬ fl¡±¬ı«í˝√√±˝◊√√ÀEÈ¬ Œ‰¬Úœ ø˝√√‰¬±À¬ı Ê√˜± ∆˝√√ Ô±Àfl¡º  fl≈¡“ø˝√√˚˛±1 ·Â√1
›¬Û1Ó¬ øÊ√¬ı3±À1ø˘Ú ‰¬øÈ¬˚˛±À˘ fl¡±G1 ∆√‚«…Ó¬± ¬ı‘øX ¬Û±˚˛ ’±1n∏ ¤˝◊√√√À1 ¤fl¡
¤fl¡1 ̃ ±øÈ¬Ó¬ 20 È¬Ú ¬Û˚«…ôL  fl≈¡“ø˝√√˚˛±11 Î¬◊»¬Û±√Ú ¬ıÏ¬ˇ±¬ı ¬Û±ø1º  ¬Û≈ø˘ ̧ 1˘ Ê√±Ó¬œ˚˛
Î¬◊øæ√√ [conifers] 1 ›¬Û1Ó¬ øÊ√¬ı3±À1ø˘Ú ‰¬øÈ¬ ˛̊±À˘ Œ¸±Úfl¡±À˘ ¬Ûø1¬Û!¡ ’ª¶ö±Ó¬
Î¬◊¬ÛÚœÓ¬ ˝√√˚˛ ’±1n∏ ¤˝◊√√√À1 ¬ıœÊ√ Î¬◊»¬Û±√Ú ‡1È¬fl¡œ˚˛± ˝√√˚˛º  øÊ√¬ı±À1ø˘ÀÚ Ù≈¬˘
Ù≈¬˘±1 øÍ¬fl¡ ’±À· ’±À· ¬Û±¬ı1 ’±fl¡±1 ¬ı‘øXÓ¬ Î¬◊√·øÚ Œ˚±·±˚˛ [bolting],
Œ˚ÀÚ- ¬ıœÈ¬, ¬ı±g±fl¡ø¬ı1 √À1 &26√ õ∂fl‘¡øÓ¬1 [rosette] Î¬◊øæ√√º

15.4.3.3 ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ [Cytokinins]

‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ ∆˝√√ÀÂ√ ¤ø¬ıÒ fl¡±˝◊√√ÀÚøÈ¬Ú [Kinetin] ’±1n∏ ˝◊√√ ¤ÀÎ¬Ú±˝◊√√Ú [Ad-

enine] ’±1n∏ ø¬ÛÎ¬◊1±˝◊√√Ú [Purine] 1 1+¬Û±ôLø1Ó¬ 1+¬Ûº  ˝◊√√˚˛±fl¡ Œ˝√√ø1— ˜±Â√1
qSê±Ú≈1 DNA ’È¬íÀflv¡ˆ¬ fl¡1±1 ̧ ˜ ˛̊Ó¬ ’±øª¶®±1 fl¡1± ∆ √̋√øÂ√̆ º  ‰¬± ◊̋√√È¬ífl¡± ◊̋√√øÚÚ1
Œfl¡±¯∏ ^¬ı… ø¬ıˆ¬±Ê√ÚÓ¬ ø¬ıÀ˙¯∏ õ∂ˆ¬±ª ’±ÀÂ√º  fl¡±˝◊√√ÀÚøÈ¬Ú Î¬◊øæ√√Ó¬ õ∂±fl‘¡øÓ¬fl¡
ˆ¬±Àª ¸‘ø©Ü Ú˝√√˚˛º  õ∂±fl‘¡øÓ¬fl¡ ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ1 ’Ú≈¸g±Ú1 ¸˜˚˛Ó¬ Ú±1œfl¡˘1
·±‡œ1 ’±1n∏ Œ·±˜Ò±Ú1 ’ôL¬ıœÊ√ [corn-Kernels] Ó¬ ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ1 fl¡±˜1
˘·Ó¬ ø˜˘ Ôfl¡± øÊ√˚˛±øÈ¬Ú [Zeatin] Ú±˜1 ¤ø¬ıÒ ¬ıd1 ¸g±Ú Œ¬Û±ª± ˚± ˛̊º
øÊ√˚˛±øÈ¬Ú1 ’±øª¶®±11 ¬Û1± Œfl¡±¯∏ ø¬ıˆ¬±Ê√ÚÓ¬ ¸˝√±˚˛ fl¡1± øfl¡Â≈√˜±Ú ¬õ∂fl‘¡øÓ¬fl¡
‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ ’±1n∏ øfl¡Â≈√˜±Ú ¸—Àù≠ø¯∏Ó¬ Œ˚Ã· ø‰¬Ú±Mê√ fl¡1± ∆˝√√ÀÂ√º  õ∂±fl‘¡øÓ¬fl¡
‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ ø¬ı˘±fl¡ ^nÓ¬ Œfl¡±¯∏ ø¬ıˆ¬±Ê√Ú Œ˝√√±ª± ’=˘Ó¬ ¸—Àù≠ø¯∏Ó¬ ˝√√˚˛º
Î¬◊√±˝√√1Ì ø˝√√‰¬±À¬ı ø˙¬Û±1 ’±· ’—˙, fl¡±G1 ¬ı±Ï¬ˇÚ˙œ˘ ˜≈fl≈¡˘, fl≈¡˜˘œ˚˛± Ù¬˘
’±ø√º ÚÓ≈¬Ú ¬Û±Ó¬, ¬Û±Ó¬1 ˝√√ø1»fl¡Ì±, ¬Û±ù«´œ˚˛ fl¡±G1 ¬ı‘øX ’±1n∏ ’±¶ö±øÚfl¡ fl¡±G
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¸‘ø©ÜÓ¬ ˝◊√√ ¸˝√√±˚˛ fl¡À1º ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÀÚ ’¢∂˜≈fl≈¡˘1 ’±øÒ¬ÛÓ¬…Ó¬ ¬ı±Ò± ø√À˚˛º ˝◊√√
¬Ûø1¬Û≈ø©Ü ¸—¢∂˝√√Ó¬ ¸˝√√±˚˛ fl¡ø1 ¬Û±Ó¬1 Ê√œÌ«˜±Ú ’ª¶ö± õ∂±ø5Ó¬ ø¬ı˘•§ ‚È¬±˚˛º

15.4.3.4 ˝◊√√øÔø˘Ú [Ethylene]

˝◊√√øÔø˘Ú ∆˝√√ÀÂ√ ¤ø¬ıÒ ¸1˘ Œ·Â√œ˚˛ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [PGR]º ¬Ûfl¡± Ù¬˘
’±1n∏ Ê√œÌ«˜±Ú ’ª¶ö±Õ˘ ·øÓ¬ fl¡ø1 Ôfl¡± fl¡˘±Ó¬ ˝◊√√ Œ¬ıøÂ√Õfl¡ ¸—Àù≠ø¯∏Ó¬ ˝√√˚˛º
◊̋√√øÔø˘Ú1 õ∂ˆ¬±ªÓ¬ ·Â√¬Û≈ø˘1 ’Ú≈̂ ¬”ø˜fl¡ ¬ı‘øX, ·±-·Â√ Ù≈¬ø˘ Î¬◊Í¬± ’±1n∏ ø¡Z¬ıœÊ√¬ÛSœ

Î¬◊øæ√√1 ¬Û≈ø˘Ó¬ ’¢∂ ’—fl≈¡˙ [apical hook] ¸‘ø©Ü ˝√√˚˛º ˝◊√√øÔø˘ÀÚ Ê√œÌ«˜±ÚÓ¬
Î¬◊»¸±˝√√ Œ˚±·±˚˛ ’±1n∏ Ù≈¬˘ Ó¬Ô± ¬ÛS Œ˜±‰¬ÚÓ¬ ¸˝√√±˚˛ fl¡À1º ˝◊√√øÔø˘Ú Ù¬˘ ¬Ûfl¡±
fl¡±˚«…Ó¬ ’øÓ¬˙˚˛ õ∂ˆ¬±ªœº Ù¬˘ ¬¬Ûfl¡± ¸˜˚˛Ó¬ ˝◊√√ ù´±¸-õ∂ù´±¸1 ˝√√±1 ^nÓ¬ fl¡À1º
¤˝◊√√ ù´±¸-õ∂ù´±¸1 ˝√√±1 ¬ı‘øXfl¡ ù´±¸-õ∂ù´±¸1 ‰¬1˜ ’ª¶ö± [respiratory

climactic] ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º
◊̋√√øÔø˘ÀÚ ¬ıœÊ√ ’±1n∏ ̃ ≈fl≈¡˘1 ̧ ≈5Ó¬± ̂ ¬—· fl¡À1, ¬ı±√±˜ [peanut] ¬ıœÊ√1

’—fl≈¡1Ì ’±1y fl¡À1, ’±˘≈1 ·Ê√±ø˘ Œ˜˘±Ó¬ ¸˝√√±˚˛ fl¡À1º  ˝◊√√øÔø˘ÀÚ √ ¬Û±ÚœÓ¬
Ôfl¡± Ò±Ú ·Â√1 ¬Û±Ó¬1 Í¬±ø1˚¬Û±¬ı ø¬ı˘±fl¡ √œ‚˘ fl¡À1º  ˝◊√√˚˛±1 ¡Z±1± ¬Û±Ó¬ ’±1n∏
·±-·Â√1 ›¬Û11 ˆ¬±· ¬Û±Úœ1 ›¬Û1Ó¬ ›˘±˝◊√√ Ô±fl¡Ó¬ ¸˝√√±˚˛ fl¡À1º  ˝◊√√øÔø˘ÀÚ
˜”˘ ’±1n∏ ˜”˘À1±˜ ¸‘ø©ÜÀÓ¬± ¸˝√√±˚˛ fl¡À1 ’±1n∏ ˝◊√√˚˛±1 ¡Z±1± ¬Û±Úœ Ó¬Ô± ‡øÚÊ√
˘ªÚ Œ¬ıøÂ√Õfl¡ ’±˝√√1Ì é¬˜Ó¬± ¬ı‘øX ¬Û±˚˛º

˝◊√√øÔø˘Ú ’±Ú±1¸ ¬ı±·±ÚÓ¬ ¸˜fl¡±˘œÚ ˆ¬±Àª Ù≈¬˘ ’±1n∏ Ù¬˘ Ò1±Ó¬
¬ı…ª˝√√±1 fl¡1± ˝√√˚˛º ˝◊√√ ’±˜1 Ù≈¬˘ Ù≈¬˘±ÀÓ¬± ¸˝√√±˚˛ fl¡À1º ø˚À˝√√Ó≈¬ ˝◊√√øÔø˘ÀÚ ’ÀÚfl¡
˙1œ1 øSê˚˛±Rfl¡ fl¡±˚«… øÚ˚˛LaÌ fl¡À1, Œ¸À˚˛À˝√√ ˝◊√√˚˛±fl¡ fl‘¡ø¯∏fl¡±˚«…Ó¬ ¬ı…ª˝√√±1 fl¡1±
Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ [PGR] ø¬ı˘±fl¡1 øˆ¬Ó¬1Ó¬ ’Ú…Ó¬˜ ø˝√√‰¬±À¬ı ·Ú… fl¡1± ˝√√˚˛º
◊̋√√øÔÙ¬íÚ [Ethephon] ∆˝√√ÀÂ√ ̋ ◊√√øÔø˘Ú Î¬◊»¬Û±√Ú1 õ∂Ò±Ú Î¬◊»¸º  ̋ ◊√√ ¤ø¬ıÒ Ê√˘œ ˛̊

^ª ’±1n∏ Î¬◊øæ√À√ ˝◊√√˚˛±fl¡ ¸˝√√ÀÊ√ Œ˙±¯∏Ì Ó¬Ô± ø¬ıøˆ¬iß ’—·Õ˘ ¬Ûø1¬ı±ø˝√√Ó¬ fl¡À1
øfl¡c ˝◊√√øÔø˘Ú ˘±À˝√√ ˘±À˝√√ ¤ø1 ø√À˚˛º ˝◊√√øÔÙ¬íÀÚ ø¬ı˘±˝√√œ ’±1n∏ ’±À¬Û˘
Œ¸±Úfl¡±À˘ ¬Ûfl¡±Ó¬ ¸˝√√±˚˛ fl¡À1 ’±1n∏ Ù≈¬˘ Ó¬Ô± Ù¬˘ [ŒÂ√1œ, ª±˘ Ú±È¬, fl¡¬Û±˝√√]
Œ˜±‰¬Ú1 ·øÓ¬ ¬ı‘øX fl¡À1º  ̋ ◊√√ øÓ¬˚˛“˝√√Ó¬ ¶aœ¬Û≈©Û1 ̧ —‡…± ¬ı‘øX fl¡ø1 Î¬◊»¬Û±√Ú ¬ı‘øXÓ¬
¸˝√√± ˛̊ fl¡À1º

15.4.3.5 ¤ªøÂ√øÂ√fl¡ ¤ø‰¬Î¬ [Abscisic acid]

’±·Ó¬ ◊̋√√ Î¬◊À~‡ fl¡1± ∆˝√√ÀÂ√ Œ˚ ̧ ≈5 ’ª¶ö± ’±1n∏ Œ˜±‰¬Ú fl¡± «̊… øÚ ˛̊LaÌÓ¬ ¤ªøÂ√øÂ√fl¡
¤ø‰¬Î¬1 [ABA] &1n∏Q¬Û”Ì« ˆ¬”ø˜fl¡± ’±Â√º  øfl¡c ’Ú… Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡1 √À1
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˝◊√√˚˛±À1± Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıfl¡±˙Ó¬ √œ‚«fl¡±˘œÚ õ∂ˆ¬±ª ’±ÀÂ√º  ˝◊√√ ¸±Ò±1ÌÀÓ¬
Î¬◊øæ√√ ¬ı‘øX1 ¬ı±Ò±fl¡±1fl¡ ’±1n∏ ø¬ı¬Û±fl¡ fl¡±˚«… √˜Úfl¡±1œ ø˝√√‰¬±À¬ı fl¡±˜ fl¡À1º
¤¬ıøÂ√øÂ√fl¡ ¤ø‰¬ÀÎ¬ ¬ıœÊ√1 ’—fl≈¡1ÌÓ¬ ¬ı±Ò± ø√À ˛̊º  ̋ ◊√√ ¬ÛS 1h ¬ıg1 ¬ı±À¬ı Î¬◊»¸±ø˝√√Ó¬
fl¡À1 ’±1n∏ Î¬◊øæ√√fl¡ ø¬ıøˆ¬iß Ò1Ì1 ‰¬±¬Û ¸˝√√… fl¡1± é¬˜Ó¬± ¬ı‘øX fl¡À1º  Œ¸˝◊√√
fl¡±1ÀÌ ˝◊√√˚˛±fl¡ ‰¬±¬Û ˝√√1˜íÚ [stress hormone] Œ¬ı±˘± ˝√√˚˛º  ¬ıœÊ√1 ø¬ıfl¡±˙,
¬Û”1Í¬ Œ˝√√±ª± ’±1n∏ ¸≈5 fl¡ø1 1‡±Ó¬ ¤¬ıøÂ√øÂ√fl¡ ¤ø‰¬ÀÎ¬ &1n∏Q¬Û”Ì« ˆ¬”ø˜fl¡± ¬Û±˘Ú
fl¡À1º  ¬ıœÊ√ ¸≈5 ’ª¶ö±Ó¬ 1±ø‡ q¶®œfl¡1ÌÓ¬ ˝◊√√ ¬ı±Ò± ø√À˚˛ ’±1n∏ ¬ı‘øX1 ¬ı±À¬ı
’Ú≈¬Û ≈̊Mê√ ̧ ˜ ˛̊ø‡øÚ ¬Û±1 fl¡À1º  ’ÀÚfl¡ ¬Ûø1ø¶öøÓ¬Ó¬ ¤¬ıøÂ√øÂ√fl¡ ¤ø‰¬ÀÎ¬ [ABA]
øÊ√¬ı3±ø1ø˘fl¡ ¤ø‰¬Î¬ [GA] 1 õ∂øÓ¬¡Zµœ ø˝√√‰¬±À¬ı fl¡±˜ fl¡À1º

¸±˜1øÌÓ¬ ’±ø˜ ◊̋√√̊ ˛±Àfl¡ fl¡í¬ı ¬Û±À1± Œ˚ Î¬◊øæ√√1 ¬ı‘øX, ø¬ıÀˆ¬√Ú ’±1n∏
ø¬ıfl¡±˙Ó¬ ¤ø¬ıÒ Ú± ◊̋√√¬ı± ’Ú… ¤ø¬ıÒ Î¬◊øX√ ¬ı‘øX øÚ˚̨LaÀfl¡ øfl¡Â≈√ ˆ¬”ø˜fl¡± ¬Û±˘Ú fl¡À1º
¤ ◊̋√√ ̂ ¬”ø˜fl¡±¸ ”̋̃ √√ ¬Ûø1¬Û”1fl¡ Ú± ◊̋√√¬ı± õ∂øÓ¬¡ZøµÓ¬± ”̆̃ fl¡ ’±1n∏ ¤ ◊̋√√ø¬ı˘±fl¡ ’±À¬Û±Ú¸¬ı«¶§
¬ı± ¸ √̋√À˚±ø·Ó¬± ”̆̃ fl¡ √̋√í¬ı ¬Û±À1º

¬ıU ¸˜˚˛Ó¬ ¤ø¬ıÒÓ¬Õfl¡ Œ¬ıøÂ√ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛LaÀfl¡ ¬ıœÊ√ ’±1n∏ ˜≈fl≈¡˘1
¸≈5Ó¬±, Œ˜±‰¬Ú fl¡±˚«…, Ê√œÌ«˜±Ú ’ª¶ö±, ’¢∂˜≈fl≈¡˘1 ’±øÒ¬ÛÓ¬…Ó¬± ’±ø√Ó¬ õ∂ˆ¬±ª
ø¬ıô¶±1 fl¡À1º

˜ÚÓ¬ 1±ø‡¬ı±, Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡1 ˆ¬”ø˜fl¡± ˜±S ¤ø¬ıÒ ’±ˆ¬…ôLø1fl¡
øÚ ˛̊LaÌ fl¡± «̊…ÀÓ¬ ̧ œ˜±¬ıXº õ∂Õ¬ÛøSfl¡ [genomic] øÚ˚˛LaÌ ’±1n∏ ¬ı±ø˝√√…fl¡ fl¡±1fl¡1
˘·ÀÓ¬ ø¸˝√√“ÀÓ¬ Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıfl¡±˙Ó¬ ¤fl¡ &1n∏Q¬Û”Ì« ˆ¬”ø˜fl¡± ¬Û±˘Ú fl¡À1º
Î¬◊̄ ûÓ¬± ’±1n∏ Œ¬Û±˝√√11 √À1 ¬ıUÀÓ¬± ¬ı±ø˝√√…fl¡ fl¡±1Àfl¡ Î¬◊øæ√√ ¬ı‘øX øÚ ˛̊Lafl¡1 Œ˚±À·ø√
Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıfl¡±˙ øÚ˚˛LaÌ fl¡À1º ŒÓ¬ÀÚ Œfl¡˝◊√√È¬±˜±Ú ¸—‚È¬Ú ∆˝√√ÀÂ√ñ
¬ı¸ôLœfl¡1Ì, Ù≈¬˘ Ù≈¬˘±, ¸≈5±ª¶ö±, ¬ıœÊ√1 ’—fl≈¡1Ì, Î¬◊øæ√√1 ‰¬˘Ú ’±ø√º

Ù≈¬˘ Ù≈¬˘±1 ’±1yøÚ fl¡±˚«…Ó¬ Œ¬Û±˝√√1 ’±1n∏ Î¬◊¯ûÓ¬± [≈√À˚˛±ø¬ıÀÒ˝◊√√ ¬ı±ø˝√√…fl¡
fl¡±1fl¡] 1 ˆ¬”ø˜fl¡± ¸•ÛÀfl«¡ ’±ø˜ ‰¬˜≈Õfl¡ ’±À˘±‰¬Ú± fl¡ø1˜º

15.5 √œø5fl¡±˘ õ∂øÓ¬øSê˚˛± [Photoperiodism]

øfl¡Â≈√˜±Ú Î¬◊øæ√√fl¡ Ù≈¬˘ Ù≈¬ø˘¬ı1 ¬ı±À¬ı Œ¬Û±˝√√11 ¬Û˚«…±˚˛SêÀ˜√ [periodic]
õ∂À˚˛±Ê√Úº ¤˝◊√ Î¬◊øæ√√¸˜”˝√√ Œ¬Û±˝√√1√1 õ∂À˚˛±Ê√Úœ˚˛ ∆√‚«…fl¡±˘ øÚÀÊ√˝◊√√ øÚø«√©Ü
fl¡ø1¬ıÕ˘ ̧ é¬˜º  Î¬◊√±˝√√1Ì ¶§1+À¬Û- øfl¡Â≈√˜±Ú Î¬◊øæ√√fl¡ Ù≈¬˘ Ù≈¬ø˘¬ı1 ¬ı±À¬ı Sê±øôLfl¡
(Crifical) ∆√‚«…fl¡±˘Ó¬Õfl¡ Œ¬ıøÂ√ ̧ ˜˚˛1 ¬ı±À¬ı Œ¬Û±˝√√11 õ∂À˚˛±Ê√Ú, ’Ú… øfl¡Â≈√˜±ÚÓ¬
’±Àfl¡Ã Sê±øôLfl¡ ∆√‚…fl¡±˘Ó¬Õfl¡ fl¡˜ ¸˜˚˛1 ¬ı±À¬ı Œ¬Û±˝√√11 õ∂À˚˛±Ê√Úº ˝◊√√˚˛±1
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õ∂Ô˜ Î¬◊øæ√√ø‡øÚfl¡ Œfl¡±ª± ˝˚˛ √œ‚˘ ø√Ú1 Î¬◊øæ√√ [long day plants] ’±1n∏
ø¬Û‰¬1 Î¬◊øæ√√ø‡øÚfl¡ Œfl¡±ª± ˝√√˚˛ ‰≈¬øÈ¬ ø√Ú1 Î¬◊øæ√ [short day plants]º Œ¬ıÀ˘·
Œ¬ıÀ˘· Î¬◊øæ√√1 ¬ı±À¬ı Sê±øôLfl¡ ∆√‚«…fl¡±˘ [critical period] Œ¬ıÀ˘· Œ¬ıÀ˘·º
øfl¡Â≈√˜±Ú Î¬◊øæ√ ’±Àfl¡Ã Ù≈¬˘ Ù≈¬˘±1 Œé¬SÓ¬ Sê±øôLfl¡ ∆√‚«…fl¡±˘1 Œfl¡±ÀÚ± õ∂ˆ¬±ª
Ú±˝◊√√ ’±1n∏ ¤ÀÚ Î¬◊øæ√√fl¡ øÚ1À¬Ûé¬ ø√Ú1 Î¬◊øæ√√ [day neutral plants] Œ¬ı±˘±
˝√√˚˛ [ø‰¬S 15.12]√√º ¤øÓ¬˚˛± ¤˝◊√√ÀÈ¬±› Ê√±øÚ¬ı ¬Û1± ∆·ÀÂ√ Œ˚ Ù≈¬˘ Ù≈¬˘±1 ¬ı±À¬ı
Œfl¡ª˘ Œ¬Û±˝√√11 ∆√‚«…fl¡±À˘˝◊√√ õ∂À˚˛±Ê√Úœ˚˛ Ú˝√√˚˛, ’±g±11 ∆√‚«…fl¡±À˘± ¸˜±ÀÚ˝◊√√
õ∂À˚˛±Ê√Úœ˚˛º Œ¸À˚˛À˝√√ ˝◊√√˚˛±Àfl¡ ’±ø˜ fl¡í¬ı ¬Û±À1± Œ˚ ø¬ıÀ˙¯∏ øfl¡Â≈√ Î¬◊øæ√√1 Ù≈¬˘
Ù≈¬ø˘¬ı1 ¬ı±À¬ı Œfl¡ª˘ Œ¬Û±˝√1 ’±1n∏ ’±g±11 ̧ —À˚±Ê√Ú1 ›¬Û1ÀÓ¬˝◊√√ øÚˆ¬«1 Úfl¡À1,
Ó¬±1 ¬ı±À¬ı ø¸˝√√“Ó¬1 ’±À¬Ûøé¬fl¡ ∆√‚«…fl¡±À˘± ø¬Úˆ¬«1 fl¡À1º ø√Ú ’±1n∏ 1±øÓ¬1
∆‚«…fl¡±˘1 õ∂øÓ¬ Î¬◊øæ√√1 ¤˝◊√√ ¸˝√√±ø1Àfl¡  √œø5fl¡±˘ õ∂øÓ¬øSê˚˛± [photoperio-

dism] Œ¬ı±˘± ˝√√ ˛̊º
◊̋√√ ˛̊±1 ’±À˜±√Ê√Úfl¡ fl¡Ô±ÀÈ¬± ̋ √√í˘, Œ˚øÓ¬ ˛̊± fl¡±G1 ’¢∂ ≈̃fl≈¡˘ Ù≈¬˘ Ù≈¬˘±1

’±À· ’±À· ¬Û≈©Û ˜≈fl≈¡˘Õ˘ 1+¬Û±ôLø1Ó¬ ˝√√˚˛, ŒÓ¬øÓ¬˚˛± øfl¡c ˝◊√√˝√√“ÀÓ¬ √œø5fl¡±˘
õ∂øÓ¬øSê˚˛±1 ’Ú≈ˆ¬”øÓ¬1 ø¬ı¯∏À˚˛ ’ª·Ó¬ Ú˝√√˚˛º Œ¬Û±˝√√1˚’±g±11 ∆√‚«…Ó¬±1
’Ú≈ˆ¬”øÓ¬1 ¶ö±Ú ∆˝√√ÀÂ√ ¬Û±Ó¬ ø¬ı˘±fl¡º  ¤˝◊√√ÀÈ¬± Ò±1Ì± fl¡1± ∆˝√√ÀÂ√ Œ˚ Ù≈¬˘ Ù≈¬˘±1
¬ı±À¬ı ¤ø¬ıÒ ˝√√í1˜íÀÚ˝◊√√ √±˚˛œº ˚ø√ ¤ÀÊ√±¬Û± Î¬◊øæ√À√ õ∂À˚˛±Ê√Úœ˚˛ √œø5fl¡±˘
õ∂øÓ¬øSê˚˛±1 ¸±øißÒ… ¬Û±˚˛, ŒÓ¬ÀÚ˝√√À˘ Ù≈¬˘ Ù≈¬ø˘¬ı1 ¬ı±À¬ı ¬Û±Ó¬1 ¬Û1± ˝√√í1˜íÚ
fl¡±G1 ’¢∂˜≈fl≈¡˘Õ˘ ¶ö±Ú±ôLø1Ó¬ ˝√√˚˛º

ø‰¬S 15.12 √œø5fl¡±˘ õ∂øÓ¬øSê ˛̊± – √œ‚˘ ø√Ú1, ‰≈¬øÈ¬ ø√Ú1 ’±1n∏ øÚ1À¬Ûé¬ ø√Ú1 Î¬◊øæ√√º

Ù≈¬˘ Ù≈¬À˘

›¬Û1Ó¬

Ù≈ƒ¬˘ Ú≈Ù≈¬À˘

›¬Û1Ó¬

Sê±øôLfl¡
Œ¬Û± √̋√11
∆√‚«…fl¡±˘

Ó¬˘Ó¬

Sê±øôLfl¡
Œ¬Û± √̋√11
∆√‚«…fl¡±˘

Ó¬˘Ó¬

Ù¬˘ Ú≈Ù≈¬À˘
√œ‚˘ ø√Ú1 Î¬◊øæ√√

Ù≈¬˘ Ù≈ƒ¬À˘
 Â≈√øÈ¬ ø√Ú1 Î¬◊øæ√√

øÚ1À¬Ûé¬ ø√Ú1 Î¬◊øæ√√¬

∆√ø √̋√fl¡ ¬Û”Ì±«e õ∂±5
√̋√À˘ ¬Ù≈¬˘ Ù≈¬À˘
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15.6 ¬ı¸ôLœfl¡1Ì [Vernalisation]

¬ıU Î¬◊øæ√√1 Ù≈¬˘ Ù≈¬˘± fl¡±˚«… &Ì±Rfl¡ [qualitative] Ú±˝◊√√¬ı± ̃ ±S±Rfl¡ [quanti-

tative] øÚ•ß Î¬◊¯ûÓ¬±1 ›¬Û1Ó¬ øÚˆ¬«1 fl¡À1º  ¤˝◊√√ ¬Ûø1‚È¬Ú±fl¡ ¬ı¸ôLœfl¡1Ì

[vernalisation] Œ¬ı±˘± ˝√√˚˛º  ˝◊√√ ¬ıX˜±Ú Ÿ¬Ó≈¬1 Œ˙¯∏Ó¬ ’fl¡±˘ÀÓ¬ Ê√ÚÚœ˚˛
ø¬ıfl¡±˙Ó¬ ¬ı±Ò± ø√À˚˛ ’±1n∏ ˝◊√√˚˛±1 ¡Z±1± ·Â√ÀÊ√±¬Û± ¬Û”1Í¬ ˝√√í¬ıÕ˘ ˚ÀÔ©Ü ¸˜˚˛
¬Û±˚˛º øfl¡Â≈√˜±Ú √1fl¡±1œ ‡±√…˙¸… Œ˚ÀÚ- Œ‚“U, ¬ı±˘«œ, 1±˝◊√√ ’±ø√1 ≈√È¬± õ∂fl¡±1
’±ÀÂ√ - ˙œÓ¬fl¡±ø˘Ú ’±1n∏ ¬ı¸ôLfl¡±˘œÚ õ∂fl¡±1º  ¬ı¸ôLfl¡±˘œÚ ø¬ı˘±fl¡1 Œ‡øÓ¬
¬ı¸ôL fl¡±˘Ó¬ ’±1y fl¡1± ˝√√˚˛ ’±1n∏ ˙¸… ‰¬À¬Û±ª± fl¡±˜ ¬ıX«˜±Ú Ÿ¬Ó≈¬ Œ˙¯∏ Œ˝√√±ª±1
’±À· ’±À· ¸•Ûiß fl¡1± ˝√√˚˛º  ’Ú…˝√√±ÀÓ¬ø√ ˙œÓ¬fl¡±ø˘Ú õ∂fl¡±1 ø¬ıÒ1 Œ‡øÓ¬
˚ø√ ¬ı¸ôL fl¡±˘Ó¬ fl¡1± ˝√√˚˛ ŒÓ¬ÀÚ˝√√À˘ ¸±Ò±1ÌÀÓ¬ ˝◊√√˝√√“Ó¬1 Ù≈¬˘ Ú≈Ù≈¬À˘ Ú±˝◊√√¬ı±
Ù≈¬˘ Ù≈¬˘±1 Ÿ¬Ó≈¬Ó¬À˝√√ ˙¸… ¬Û”1Í¬ ˝√√˚˛º Œ¸À˚˛À˝√√ ˝◊√√˝√√“Ó¬1 Œ‡øÓ¬ ˙1» fl¡±˘Ó¬ ’±1y
fl¡1± ˝√√˚˛º ˝◊√√˝√√“Ó¬1 ˙œÓ¬fl¡±˘Ó¬ ’—fl≈¡1Ì ∆˝√√ ¸1n∏ ¬Û≈ø˘ ˝√√˚˛, ¬ı¸ôL fl¡±˘Ó¬ ¬ı‘øX ˝√√˚˛
’±1n∏ ¢∂œÉfl¡±˘1 ˜±Ê√ˆ¬±·Ó¬ ˙¸… ‰¬À¬Û±ª± ˝√√˚˛º

¬ı¸ôLœfl¡1Ì1 ’Ú… ¤È¬± Î¬◊√±˝√√1Ì ˝√√í˘ ø¡Z¬ı¯∏«Ê√œªœ Î¬◊øæ√√º  ø¡Z¬ı¯∏«Ê√œªœ
ø¬ı˘±fl¡ ¤fl¡·ˆ¬«œ [monocarpic] Î¬◊øæ√√, ø˚ø¬ı˘±fl¡1 ¸±Ò±1ÌÀÓ¬ ø¡ZÓ¬œ˚˛ Ÿ¬Ó≈¬Ó¬
Ù≈¬˘ Ù≈¬ø˘ ¬ıœÊ√1 ¸‘ø©Ü ∆˝√√ ˜‘Ó≈¬… ˝√√˚˛º ¬ıœÈ¬, ¬ı±g±fl¡ø¬ı, ·±Ê√1 ’±ø√ ∆˝√√ÀÂ√
ø¡Z¬ı¯∏«Ê√œªœ1 Œfl¡˝◊√√È¬±˜±Ú ¸±Ò±1Ì Î¬◊√±˝√√1Ìº

¸±1±—˙

¬ı‘øX ∆˝√√ÀÂ√ ø˚Àfl¡±ÀÚ± Ê√œª1 ’±È¬±˝◊√√Ó¬Õfl¡ ‰¬fl≈¡Ó¬ ¬Û1± ¬Ûø1‚È¬Ú±º ˝◊√√ ∆˝√√ÀÂ√ ’¬Ûø1ªM«√√Úœ˚˛
¬¬ıÒ«Ú ˚±fl¡ ’±˚˛Ó¬Ú, Œé¬SÙ¬˘, ∆√‚«…, Î¬◊2‰¬Ó¬±, ‚Ú˜±Ú [volume], Œfl¡±¯∏1 ¸—‡…± ’±ø√
øô¶øÓ¬˜±¬ÛÓ¬ õ∂fl¡±˙ fl¡1± ˝√√˚˛º ˝◊√√ ‰¬fl≈¡Ó¬ ˘·±Õfl¡ õ∂íÈ¬íõ≠±Ê˜œ˚˛ ¬Û√±Ô«¸˜”˝√√1 ¬ı‘øX1 ∆¸ÀÓ¬
Ê√øÎ¬ˇÓ¬º   Î¬◊øæ√√1 ˆ¬±Ê√fl¡ fl¡˘± ’±1n∏ Œfl¡øÓ¬˚˛±¬ı± ¬¬Û±ù«´œ˚˛ ˆ¬±Ê√fl¡ fl¡˘±› Î¬◊øæ√√1 ·±-·Â√1
∆√‚«…Ó¬± ¬ı‘øXÓ¬ ¸˝√√À˚±ø·Ó¬± ’±·¬ıÏ¬ˇ±˝◊√√º Î¬◊2‰¬ Œ|Ìœ1 Î¬◊øæ√√1 ¬ı‘øX ’øÚÌ«œÓ¬º  ø˙¬Û± ’±1n∏
fl¡±G1 ’¢∂¶ö ˆ¬±Ê√fl¡ fl¡˘±1 Œfl¡±¯∏ ø¬ıˆ¬±Ê√Ú1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1 ¬ı‘øX ¬Û±È¬œ·øÌÓ¬œ˚˛
[arithmetic] ¬ı± Ê√…±ø˜øÓ¬fl¡ [geometric] ˝ √ √ í ¬ı ¬Û±À1º  ¬ı ‘ øX ¤È¬±
Œfl¡±¯∏˚fl¡˘±˚’—·˚Ê√œª1Œ·±ÀÈ¬˝◊√√ Ê√œªÚÊ≈√ø1 Î¬◊2‰¬ ˝√√±1Ó¬ ‰¬ø˘ Ô±øfl¡¬ı ŒÚ±ª±À1º  ¬ı‘øX fl¡±˘1
õ∂Ò±ÚÕfl¡ øÓ¬øÚÈ¬± ¬Û «̊…± ˛̊ Ô±Àfl¡- ø¬ı˘•§ ¬Û «̊…± ˛̊ [lag phase], ̃ ”‡… ¬ı‘øX ¬Û «̊…± ˛̊ [log phase]
’±1n∏ ø¶ö1 ¬Û˚«…±˚˛ [stationary phase]º  Œ˚øÓ¬˚˛± ¤È¬± Œfl¡±À¯∏ ø¬ıˆ¬±Ê√Ú1 é¬˜Ó¬± Œ˝√√1n∏ª±˝◊√√
ŒÓ¬øÓ¬˚˛± ˝◊√√ ø¬ıÀˆ¬√Ú1 ø√À˙ ·øÓ¬ fl¡À1º  ø¬ıÀˆ¬√Ú1 Ù¬˘¶§1+À¬Û Œ˙¯∏±ôL1Ó¬ Œfl¡±À¯∏ fl¡1±
fl¡±˜1 ̧ ±˜±Ú≈¬Û±øÓ¬fl¡ Ò1ÀÌ ø¬ıfl¡±˙ ̋ √√̊ ˛º Œfl¡± ∏̄, fl¡˘± ’±1n∏ ’—·1 ø¬ıÀˆ¬√Ú1 øÚ ˛̊̃  ̧ ±Ò±1Ìˆ¬±À¬ı



Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıfl¡±˙ 297

¤Àfl¡ ˝√√˚˛º  ¤È¬± ø¬ıÀˆ¬√Ú˙œ˘ Œfl¡±¯∏1 ’ø¬ıÀˆ¬√Ú ’±1n∏ ¬Û≈Ì1 ø¬ıÀˆ¬√Ú ˝√√í¬ı ¬Û±À1º ø˚À˝√√Ó≈¬
Î¬◊øæ√ ø¬ıÀˆ¬√Ú ˜≈Mê√, Œ¸À˚˛À˝√√ ˝◊√√˝√√“Ó¬1 ø¬ıfl¡±˙1 Ò1ÀÌ± Ú˜Úœ˚˛ ˝√√í¬ı ¬Û±À1º ’Ô«±» ø¬ıfl¡±˙
∆˝√√ÀÂ√ ¬ı‘øX ’±1n∏ ø¬ıÀˆ¬√Ú1 Œ˚±·Ù¬˘º Î¬◊øæ√À√ ø¬ıfl¡±˙Ó¬ Ú˜Úœ˚˛Ó¬± õ∂√˙«Ú fl¡À1º Î¬◊øæ√√1
¬ı‘øX ’±1n∏ ø¬ıfl¡±˙ ’±ˆ¬…ôLø1fl¡ [intrinsic] ’±1n∏ ¬ı±ø˝√√…fl¡ [extrinsic] fl¡±1fl¡1 øÚ ˛̊LaÚ±ÒœÚº
Œfl¡±¯∏˜Ò…ªM«√√œ ’±ˆ¬…ôLø1fl¡ fl¡±1fl¡¸˜”˝√√ ∆˝√√ÀÂ√ øfl¡Â≈√˜±Ú 1±¸±˚˛øÚfl¡ ^ª… ˚±fl¡ Œfl¡±ª± ˝√√˚˛ Î¬◊øæ√√
¬ı‘øX øÚ ˛̊Lafl¡ (Plant Grow Regulator)º  Î¬◊øæ√√Ó¬ ’ÀÚfl¡ Ò1Ì1 (PG) Ô±Àfl¡º  ˝◊√√˝√√“Ó¬fl¡
õ∂Ò±ÚÕfl¡ ¬Û“±‰¬È¬± Œ·±È¬Ó¬ ˆ¬±· fl¡ø1¬ı ¬Û±ø1- ’ø'Ú, øÊ√¬ı3±À1ø˘Ú, ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ, ¤¬ıƒøÂ√øÂ√fl¡
¤ø‰¬Î¬ ’±1n∏ ˝◊√√øÔø˘Úº  ¤˝◊√√ PGR ¸˜”˝√√ Î¬◊øæ√√1 ø¬ıøˆ¬iß ’—˙Ó¬ ¸—Àù≠ø¯∏Ó¬ ˝√√˚˛º  ˝◊√√˝√√“ÀÓ¬
ø¬ıÀˆ¬√Ú ’±1n∏ ø¬ıfl¡±˙1 ø¬ıøˆ¬iß ¬Ûø1‚È¬Ú± øÚ˚˛LaÌ fl¡À1º  ø˚Àfl¡±ÀÚ± PGR 1 Î¬◊øæ√√1 ›¬Û1Ó¬
’ÀÚfl¡ ˙1œ1øSê˚˛±Rfl¡ õ∂ˆ¬±ª Ô±Àfl¡º  ¬ıU˜≈‡œ PGR ŒÓ¬± ¤Àfl¡ Ò1Ì1 õ∂ˆ¬±ª ˘é¬… fl¡1±
˚± ˛̊º PGR ø¬ı˘±Àfl¡ ¸˝√√À˚±ø·Ó¬± [synergistic] Ú±˝◊√√¬ı± ø¬ıÀ1±ÒœÓ¬±À1 [antagonistic]
fl¡±˜ fl¡ø1¬ı ¬Û±À1º  Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıfl¡±˙Ó¬ Œ¬Û±˝√√1, Î¬◊2‰¬Ó¬±, ¬Ûø1¬Û≈ø©Ü, ’ø'ÀÊ√Ú1
ø¶öøÓ¬, ˜Ò…±fl¡¯∏«Ì ’±ø√ ¬ı±ø˝√√…fl¡ fl¡±1Àfl¡› õ∂ˆ¬±ª ø¬ıô¶±1 fl¡À1º

øfl¡Â≈√˜±Ú Î¬◊øæ√√fl¡ Ù≈¬˘ Ù≈¬ø˘¬ı1 ¬ı±À¬ı ¤fl¡ øÚø«√©Ü ∆√‚«…1 √œø5fl¡±˘1 õ∂À˚˛±Ê√Úº
√œø5¬fl¡±˘1 õ∂À˚˛±Ê√Úœ˚˛Ó¬±1 õ∂fl‘¡øÓ¬1 ›¬Û1Ó¬ øˆ¬øM√√ fl¡ø1 Î¬◊øæ√√ ¸˜”˝√√fl¡ ‰≈¬øÈ¬ ø√Ú1 Î¬◊øæ√Ò,
√œ‚˘ ø√Ú1 Î¬◊øæ√√ ’±1n∏ øÚ1À¬Ûé¬ ø√Ú1 Î¬◊øæ√√ ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛º  øfl¡Â≈√˜±Ú Î¬◊øæ√√Ó¬ Ù≈¬˘
Ù≈¬ø˘¬ı1 ¬ı±À¬ı øÚ•ß Î¬◊¯ûÓ¬±1 ¬õ∂À˚˛±Ê√Úº  ¤ÀÚ Î¬◊¬Û‰¬±1fl¡ ¬ı¸ôLœfl¡1Ì ¬ı≈ø˘ Ê√Ú± ˚±˚˛º

’Ú≈˙œ˘Úœ

1. ¬ı‘øX, ø¬ıÀˆ¬√Ú, ø¬ıfl¡±˙, ’ø¬ıÀˆ¬√Ú, ¬Û≈Ì1 ø¬ıÀˆ¬√Ú, øÚÌ«œÓ¬ ¬ı‘øX, ˆ¬±Ê√fl¡ fl¡˘± ’±1n∏
¬ı‘øX1 ˝√√±11 ¸—:± ø˘‡±º

2. ¤ÀÊ√±¬Û± ¸¬Û≈©Ûfl¡ Î¬◊øæ√√1 Ê√œªÚÀÊ√±1± ¬ı‘øX Ê≈√ø‡¬ı1 ¬ı±À¬ı ø˚Àfl¡±ÀÚ± ¤ø¬ıÒ ø¶öøÓ¬˜±¬Û
øfl¡˚˛ ˚ÀÔ©Ü Ú˝√√˚˛∑

3. ‰¬˜≈Õfl¡ ¬ıÌ«Ú± fl¡1± –
[fl¡] ¬Û±È¬œ·øÌÓ¬œ˚˛ ¬ı‘øX
[‡] Ê√…±ø˜øÓ¬fl¡ ¬ı‘øX
[·] ¬ı‘øX1 øÂ√·ƒ˜˝◊√√Î¬ ¬ıSêÀ1‡±
[‚] ¬Û1˜ ’±1n∏ ’±À¬Ûøé¬fl¡ ¬ı‘øX ˝√√±1º

4. ¬Û“±‰¬ø¬ıÒ õ∂±fl‘¡øÓ¬fl¡ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡1 Ú±˜ Ó¬±ø˘fl¡±ˆ¬”Mê√ fl¡1±º ˝◊√√˚˛±1 øˆ¬Ó¬1Ó¬
ø˚Àfl¡±ÀÚ± ¤ø¬ıÒ1 ’±øª¶®±1, ˙1œ1øSê˚˛±Rfl¡ fl¡˜« ’±1n∏ fl‘¡ø¯∏˚Î¬◊√…±Ú˙¸…Ó¬ ¬ı…ª˝√√±11
ø¬ı¯∏À˚˛ ¤øÈ¬ ŒÈ¬±fl¡± ø˘‡±º
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5. √œø5fl¡±˘ õ∂øÓ¬øSê˚˛± ’±1n∏ ¬ı¸ôLœfl¡1Ì ˜±ÀÚ Ó≈¬ø˜ øfl¡ ¬ı≈Ê√±∑  ˝◊√√˝√√“Ó¬1 Ó¬±»¬Û˚«… ¬ıÌ«Ú±
fl¡1±º

6. ¤¬ıƒøÂ√øÂ√fl¡ ¤ø‰¬Î¬fl¡ øfl¡˚˛ ‰¬±¬Û ˝√√1˜íÚ [stress hormone] ¬ı≈ø˘ Œfl¡±ª± ˝√√˚˛∑
7. ëëÎ¬◊2‰¬ Œ|Ìœ1 Î¬◊øæ√√1 ¬ı‘øX ’±1n∏ ø¬ıÀˆ¬√Ú ≈√À˚˛±È¬±˝◊√√ ˜≈Mê√ºíí ˜ôL¬ı… ø√˚˛±º
8. ëë‰≈¬øÈ¬ ø√Ú1 Î¬◊øæ√√ ’±1n∏ √œ‚˘ ø√Ú1 Î¬◊øæ√√, ¤˝◊√√ ≈√À˚˛±ø¬ıÒÓ¬ ¤Àfl¡ Í¬±˝◊√√ÀÓ¬ ¤Àfl¡

¸˜˚˛ÀÓ¬ Ù≈¬˘ Ù≈¬˘±ÀÈ¬± ¸yªºíí ’±À˘±‰¬Ú± fl¡1±º
9. Œfl¡±Úø¬ıÒ Î¬◊øæ√√ ¬ı‘øX øÚ˚˛Lafl¡ Ó≈¬ø˜ ¬ı…ª˝√√±1 fl¡ø1¬ı± ˚ø√ ŒÓ¬±˜±fl¡ Œfl¡±ª± ˝√√˚˛ –

[fl¡] ¤È¬± Î¬±˘1 È≈¬fl≈¡1±Ó¬ ø˙¬Û±1 ¸‘ø©Ü fl¡1±º
[‡] Œ¸±Úfl¡±À˘ Ù¬˘ ¤È¬± ¬ÛÀfl¡±ª±º
[·] ¬Û±Ó¬1 Ê√œÌ«˜±Ì ’ª¶ö± ¬Û˘˜ fl¡1±º
[‚] ¬Û±ù«´œ˚˛ ˜≈fl≈¡˘1 ¬ı‘øX õ∂ˆ¬±øªÓ¬ fl¡1±º
[„√√] ¬&26√ Î¬◊øæ√√1 ¬Û±¬ı1 ’±fl¡±1 ¬ı‘øX fl¡1±º
[‰¬] Ó¬»é¬Ú±Ó¬ ¬ÛS1h ¬ıgfl¡ õ∂ˆ¬±øªÓ¬ fl¡1±º

10. ¬ÛSø¬ı˝√√œÚ Î¬◊øæ√À√ √œø5fl¡±˘ ‰¬Sê1 õ∂øÓ¬ ¸˝√√±ø1 Ê√Ú±¬ıÀÚ∑ ˜Ó¬±˜Ó¬ ø√˚˛±º
11. Œfl¡ÀÚ Ù¬˘±Ù¬˘ ’±˙± fl¡ø1¬ı± ˚ø√ –

[fl¡] Ò±Ú1 fl¡øÍ¬ ˛̊±Ó¬ GA
3
 õ∂À ˛̊±· fl¡1± ˝√√ ˛̊º

[‡] ø¬ıˆ¬±øÊ√Ó¬ Œfl¡±¯∏1 ø¬ıÀˆ¬√Ú ¬ıg ˝√√˚˛º
[·] ¤È¬± ¬Û“ø‰¬À˚±ª± Ù¬˘ Ú¬Ûfl¡± Ù¬˘1 ˘·Ó¬ ∆Ô ø√˚˛± ˝√√˚˛º
[‚] fl¡¯∏«Ì ˜±Ò…˜Ó¬ ‰¬±˝◊√√È¬ífl¡±˝◊√√øÚÚ ø˜˝√√˘±¬ıÕ˘ Ó≈¬ø˜ ¬Û±˝√√ø1 ·˘±º
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