
MZ 27 wW‡m¤^i RvZxq exR †evW© evsjv‡`k avb M‡elYv 
Bbw÷wUDU (weª) D™¢vweZ QqwU  bZzb av‡bi RvZ mviv‡`‡k K„lK 
ch©v‡q Pvlvev‡`i Rb¨ Aegy³ K‡i‡Q| G RvZ¸‡jv n‡jv weª 
avb81, weª avb82, weª avb83, weª avb84, weª avb85 I weª avb86|  
me wgwj‡q weª 2017 mv‡j GKwU nvBweªW av‡bi RvZmn            
†gvU bqwU D”P djbkxj  av‡bi RvZ D™¢veb K‡i‡Q| 
 G RvZ¸‡jvi g‡a¨ Av‡Q 1. Avgb gImy‡gi weª nvBweªW avb6 
hvi djb †n±‡i 6.5 Ub, 2. RjgMœZv I Rjve×Zv mnbkxj 
Avgb RvZ weª avb79, 3. †Rmwgb m`„k myMwÜ Avgb RvZ weª 
avb80, 4. AbyK~j cwi‡e‡ki Dc‡hvMx ¯’vbxq ch©v‡q RbwcÖq 
wRivkvB‡ji g‡Zv †ev‡iv RvZ weª avb81, 5. †bwiKv 10 Gi 
weï× mvwi †_‡K D™¢vweZ †ivcv AvDk av‡bi m¦í RxebKvj m¤úbœ  
RvZ weª avb82, 6. ¯’vbxq ch©v‡q RbwcÖq KUK Zviv Rv‡Zi 
Abyiƒc †evbv AvDk gImy‡gi Pviv Ae¯’vq ga¨g gvÎvi Liv 
mnbkxj RvZ weª avb83 hvi djb †n±‡i Pvi Ub (A_©vr weª 
avb43 Gi †P‡q †n±‡i cÖvq GK Ub †ewk), 7. D”P gvÎvi wR¼ 
(27.6 wcwcGg) mg„× †ev‡iv RvZ weª avb84, 8. weª AvÂwjK 
Kvh©vjq Kzwgjøv †_‡K D™¢vweZ IB AÂ‡ji Dc‡hvMx †ivcv 
AvD‡ki RvZ weª avb85 Ges 9. A¨vb_vi KvjPvi c×wZ‡Z ˆRe 
cÖhyw³ wefvM D™¢vweZ †ev‡iv RvZ weª avb86| Gi g‡a¨ me©‡kl   
D™¢vweZ QqwU avb Rv‡Zi ˆewkó¨ I cÖ‡qvRbxqZv GLv‡b 
ch©vqµ‡g eY©bv Kiv n‡jv|

On 27 December National Seed Board (BRRI) has 
released six BRRI developed rice varieties such as BRRI 
dhan81, BRRI dhan82, BRRI dhan83, BRRI dhan84, 
BRRI dhan85 and BRRI dhan86. These varieties have 
been released lately as the NSB recommended to 
cultivate in farmer’s level throughout the country.  
 In total, BRRI has developed nine rice varieties 
including one hybrid in 2017.  The varieties are: 1. BRRI 
hybrid dhan6 for Aman season that yields 6.5 ton/ha, 2. 
BRRI dhan79 as submergence and stagnant flood 
tolerant rice, 3. Jasmine type aromatic T. Aman rice 
variety BRRI dhan80, 4. BRRI dhan81 for favourable 
Boro ecosystem, which is popular local variety Jira type, 
5. BRRI dhan82 as short duration T. Aus rice developed 
from pure line selected from NERICA-10, 6. BRRI 
dhan83 is moderately drought tolerant at seedling stage 
having grain colour similar to local popular variety 
Kataktara for broadcast/direct seeded/upland Aus rice 
ecosystem, 7. BRRI dhan84 is highly zinc enriched (27.6 
ppm) variety for Boro season, 8. BRRI dhan85, a   T. Aus 
variety for greater Comilla region and 9. BRRI dhan86 
has been developed by Biotechnology Division using 
anther culture method for favourable Boro season. 
Among them, the characteristics and specific needs of 
the most recently developed six rice varieties are as 
follows:

weª D™¢vweZ QqwU bZyb av‡bi RvZ BRRI develops six new rice varieties
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weª avb81 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK„wZ cÖvq weª avb28 Gi g‡Zv   

Z‡e cvZv GKUz †gvUv
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³ I wWM cvZv mvgvb¨ †njv‡bv
 av‡bi †Lvmvi iO L‡oi gZ, av‡bi AvK…wZ j¤^v I wPKb Ges  

 AMÖfvM mvgvb¨ euvKv‡bv
 Mv‡Qi D”PZv 100 †mwg I 1000 cyó av‡bi IRb 20.3 Mªvg 
 Pv‡j A¨vgvB‡jvR 26.5% Ges †cÖvwUb 10.3%

 D”P gvÎvi †cÖvwUb mg„× G Rv‡Z myMÜ e¨ZxZ wcÖwgqvg 
†KvqvwjwU av‡bi mKj ˆewkó¨ we`¨gvb| Pv‡ji AvK…wZ 
evmgwZi g‡Zv j¤^v I wPKb _vKvq we‡`‡k ißvwb‡hvM¨| RvZwU 
†`kxq evRv‡i wRiv av‡bi weKí wnmv‡e MÖnY‡hvM¨Zv cv‡e|

 RxebKvj: 140-145 w`b
 djb: †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©v I AbyK~j 

cwi‡e‡k m‡e©v”P 8.0 Ub/†n±i djb w`‡Z mÿg|

weª avb82 (†ivcv AvDk)
 NERICA10-7-PL2-B (weª avb82) †bwiKv 10 †_‡K  

 evQvBK…Z weï× mvwi
 Mv‡Qi D”PZv 110 †mwg I KvÐ k³ weavq X‡j covi Avk¼v 

†bB 
 ¯^vfvweK Ae¯’vq MvQ cÖwZ Kzwk msL¨v 10-12wU 
 Pv‡ji AvK…wZ gvSvwi †gvUv I fvZ SiS‡i 
 1000 av‡bi IRb 23.84 MÖvg 
 Pv‡j A¨vgvB‡jvR kZKiv 27 fvM I †cÖvwUb 7.6 fvM 
 weª avb82 Gi RxebKvj weª avb48 Gi †P‡q 4-5 w`b Kg| GwU 

¯^í RxebKvjxb RvZ nIqvq G avb Avev` Kivi ci Avgb avb 
Avev‡` mgm¨v n‡e bv| G RvZ †n±‡i 4.5-5.5 U‡bi †ewk 
djb w`‡Z m¶g| 

 RxebKvj: 100-105 w`b

weª avb 83 (†evbv AvDk)
 Pviv Ae¯’vq ga¨g gvÎvi Liv mnbkxj RvZ 
 G Rv‡Zi wWMcvZv cÖPwjZ weª avb 43 Gi †P‡q Lvov 
 Mv‡Qi D”PZv 100-105 †mw›UwgUvi
 `vbvi iO ¯’vbxq KUKZviv Rv‡Zi Abyiƒc  
 Pvj gvSvwi †gvUv, mv`v I fvZ SiS‡i
 Pv‡j A¨vgvB‡jv‡Ri cwigvY 26%
 kx‡l cyó `vbvi msL¨v weª avb43 Gi †P‡q M‡o 40-45wU  

 †ewk Ges wkl †_‡K avb mn‡R S‡i c‡o bv
 G Rv‡Zi wWMcvZv Lvov, `vbvi iO jvj‡P I av‡bi kxl jg¦v 

nIqvq cwic° Ae¯’vq †ÿZ †`L‡Z Lye AvKl©Yxq nq
 RxebKvj: 100-105 w`b
 djb: Dchy³ cwiPh©vq †n±‡i 4.0-5.3 Ub ch©šÍ djb †`q hv 

weª avb43 Gi †P‡q †n±‡i Kgc‡ÿ GK Ub †ewk

weª avb84 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ cÖvq weª avb28 Gi g‡Zv| G 

Rv‡Zi wWM cvZv Mvp meyR| av‡bi `vbvi iO nvjKv jvj‡P| 
 c~Y© eq¯‹ Mv‡Qi D”PZv 96 †mw›UwgUvi 
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg  
 Pv‡j †cªvwUb kZKiv 8.3 fvM Ges A¨vgvB‡jvR 25.5 fvM 
 cÖwZ †KwR Pv‡j 27.6 wgwjMÖvg wR¼ (D”P gvÎv) i‡q‡Q, hv 

cÖPwjZ Ab¨vb¨ Rv‡Zi †P‡q cÖwZ †KwR‡Z cÖvq 10-11 wgwjMÖvg 
†ewk| GQvovI cÖwZ †KwR Pv‡j 10 wgwjMÖvg (ga¨g gvÎv) 
Avqib i‡q‡Q hv cÖPwjZ Rv‡Zi †P‡q 5-6 wgwjMÖvg †ewk|

 G Rv‡Zi wWM cvZv †njv‡bv I j¤^v| cwic° Ae¯’vq  av‡bi 
wkl  wWM cvZvi Dc‡i _v‡K weavq †ÿZ †`L‡Z Lye AvKl©Yxq 
nq| 

  RxebKvj: 140-145 w`b hv  weª avb28 Gi Abyiƒc
 djb: †n±‡i 6.0-6.5 Ub| Dchy³ cwiPh©v I AbyK~j cwi‡e‡k 

m‡e©v”P 8.0 Ub/†n±i djb w`‡Z m¶g|

weª avb85 (†ivcv AvDk)
 Gi wWM cvZv Lvov I miæ| cvZvi iO meyR 
 Gi kxl¸‡jv Mv‡Qi Dc‡ii w`‡K _v‡K 
 c~Y© eq¯‹ Mv‡Qi D”PZv cÖvq 110 †mw›UwgUvi 
 av‡bi iO †mvbvwj I AvK…wZ wPKb Ges gvSvwi jg¦v
 Pvj gvSvwi jg¦v I wPKb Ges fvZ SiS‡i
 1000 cyó av‡bi IRb cÖvq 22.3 Mªvg 
 `vbvq A¨vgvB‡jv‡Ri cwigvY kZKiv 26 fvM
 Rjve×Zv mnbkxj nIqvq AvDk gImy‡g A‡cÿvK…Z wbPz  

GjvKv‡ZI Pvl Kiv m¤¢e| gvSvwi j¤^v AvKvi wewkó G av‡bi 
RvZ we‡klZ Kzwgj¬v AÂjmn †`‡ki c~e©vÂj we‡kl K‡i 
PÆMÖv‡g wKQz GjvKvq AvDk gImy‡g Pvlvev` Kiv hv‡e|

 RxebKvj: 108-110 w`b
 djb: †n±‡i 4.5-5.0 Ub| Z‡e Dchy³ cwiPh©vq †n±‡i 5.5 

Ub djb w`‡Z mÿg| 

weª avb86 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ weª avb28 Gi †P‡q Lv‡Uv 
 c~Y© eq¯‹ Mv‡Qi Mo D”PZv 95 †mw›UwgUvi 
 cvZv Mvp meyR Ges wWM cvZv Lvov 

 `vbv j¤^v I wPKb| `vbvi gv_v mvgvb¨ euvKv wKš‘ Pvj   
†mvRv I j¤^v

 Qovi AMÖfv‡Mi 3-5 `vbvq Lye ÿz`ª ïO _v‡K 
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³, ZvB X‡j c‡o bv 
 `vbvi iO L‡oi g‡Zv
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg 
 G av‡bi A¨vgvB‡jvR 25% Ges †cÖvwUb 10.1%
 Pv‡ji AvKvi-AvK…wZ j¤^v I wPKb _vKvq G av‡bi Pvj we‡`‡k 

ißvwb‡hvM¨
 weª avb86 Gi RxebKvj weª avb28 Gi g‡Zv| G Rv‡Zi KvÐ 

k³, cvZv Mvp meyR Ges wWM cvZv Lvov I j¤^v ZvB †ÿZ 
†`L‡Z Lye AvKl©Yxq nq| 

 RxebKvj: 140-145  w`b
 djb : †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©vq 8 Ub/†n±i 

ch©šÍ djb w`‡Z m¶g|  

BRRI dhan81 (Boro)
 Plant stature of BRRI dhan81 is similar to 
BRRI dhan28 but culm is stronger and leaf is 
thicker than that of BRRI dhan28
 Plant height is 100 cm
 1000 grain weight is 20.3 g and amylose 
content is 26.5% 
 Relatively higher protein content (10.3%) in grain
 Contains all the premium quality traits except 

aroma. Its grain size and shape is long-slender. It 
can be acceptable in the domestic market as the 
substitute  of Jira and it can be an exportable item 
as it is a basmati type variety.
 Growth duration is 140-145 days
 Yield 6.0-6.5 t/ha but this variety has potential to 
produce 8.0 t/ha yield under appropriate cultural 
management.

BRRI dhan82 (T. Aus)
 NERICA10-7-PL2-B (BRRI dhan82) has been  
 selected as pure line from NERICA10 
 Plant height is 110 cm, tiller per hill: 10-12
 Grain size and shape  is medium bold
 1000 grain weight is 23.84 g
 Amylose and protein content in grain is 27.0%  
  and 7.6 % respectively
 Cooked rice is non-sticky and tasty
 It matures 4-5 days earlier than BRRI dhan48
 Growth  duration: 100-105 days, Yield: 4.5-5.5 t/ha

 T. Aman rice can be cultivated after harvesting   
 BRRI dhan 82 as it is a short duration variety.

BRRI dhan83 (B. Aus)
 BRRI dhan83 is moderately drought tolerant at  
 seedling-stage and it can be direct seeded. 
 Plant height 100-105 cm and flag leaf semi-erect
 Reddish coloured grain, similar to that of local  
 variety Kataktara 
 Grain is medium bold, white and cooked rice is  
 non-sticky and tasty
 Amylose content in grain is 26.0%
 It can produce 4.0-5.3 t/ha yield per ha, which is  
 one ton higher than BRRI dhan43
 Growth duration: 100-105 days.

BRRI dhan84 (Boro)
 High zinc enriched variety 
 Plant height is 96 cm and flag leaf dark green
 Grain is medium bold, pericarp red and cooked  
 rice non-sticky and tasty
 1000 grain weight is 22.8 g
 Amylose and protein content in grain is   
 25.5% and 8.3% respectively
 This variety contains 27.6 ppm zinc in grain ,  
 which is 10-11 ppm higher than that of regular  
 rice
 It has 10.0 ppm Fe in grain, whereas regular  
 rice contains 5-6 ppm Fe only.
 Growth duration: 140-145 days
 Yield: 6.0-6.5 t/ha, potential to produce 8.0 t/ha  
 grain yield under favourable environmentand  
 appropriate cultural management.

BRRI dhan85 (T. Aus)
 Short duration variety having flag leaf erect  
 and narrow
 Plant height 110 cm and can withstand water  
 stagnation
 Grain is medium slender, white and cooked  
 rice non-sticky and tasty
 1000 grain weight is 22.3 g
 Amylose content in grain is 26.0%
 This variety can grow in low lying areas  
 because of its water stagnation tolerant ability
 It is suitable to cultivate in some eastern areas  
 including Comilla and Chittagong.
 Growth duration: 108-110 days, yield: 4.5-5.5 t/ha

BRRI dhan86 (Boro)
 Short duration anther cultured variety 
 Plant height is 95 cm, which is shorter than
    that of BRRI dhan28 and can withstand lodging
 Grain is medium slender, white and cooked  
 rice is non-sticky and tasty
 It has awn on the tip of panicle
 1000 grain weight is 22.8 g
 Amylose content in grain: 25.0%, protein: 10.1%
 Growth duration: 140-145 days
 Yield: 6.0-6.5 t/ha however, it has potential to  
 produce 8 t/ha grain yield under appropriate  
 cultural management.

AvšÍR©vwZK avb M‡elYv Bbw÷wUDU (Bwi) †gŠwjK M‡elYvi 
gva¨‡g av‡bi kixie„Ë¡xq cÖwµqv 
cwieZ©‡bi gva¨‡g 
Drcv`bkxjZv evov‡bvi Rb¨ C4 
ivBm cÖK‡í KvR Ki‡Q| C4 
cÖRvwZi Dw™¢‡` mv‡jvK 
ms‡køl‡Yi `ÿZv †ewk nIqvi 
Kvi‡Y f~Æv I miM‡gi wRb 
e¨envi K‡i av‡bi Drcv`b 
eû¸Y e„w× Kivi D‡Ï‡k¨ avb‡K 
C4 Dw™¢‡` cwiYZ Ki‡Z GB 
M‡elYv Kiv n‡”Q| m¤úªwZ  C4 
ivBm Kb‡mvwU©qvg †NvlYv 
w`‡q‡Qb Zuviv avb‡K C3 †_‡K 

C4 G iƒcvšÍ‡ii ¯^cœ ev¯Íevq‡b A‡bK`~i GwM‡q †M‡Qb| Zv‡`i 
G M‡elYv AMÖMwZi Lei wewfbœ MYgva¨‡g cÖPvwiZ n‡j welqwU 
gvbbxq K…wlgš¿x g‡nv`‡qi bR‡i Av‡m| wZwb D³ M‡elYvq 
evsjv‡`k‡K AšÍfy©³ Kiv Ges M‡elYv AMÖMwZ m‡iRwg‡b 
†`Lvi Rb¨ Bwi cwi`k©b K‡ib| G Ae¯’vq evsjv‡`‡k avb 
weÁvbx‡`i g‡a¨ C4 avb M‡elYv wb‡q bZzb Avkvi m~Pbv 
n‡q‡Q| 
 K…wlgš¿xi Bwi cwi`k©b: MZ 28 b‡f¤^i gvbbxq K…wlgš¿x 
gwZqv †PŠayix, wdwjcvB‡b Bwii m`i `ßi cwi`k©b K‡ib| Zvi 
mdi m½x‡`i g‡a¨ wQ‡jb, evsjv‡`k K…wl M‡elYv KvDwÝ‡ji 
wbe©vnx †Pqvig¨vb W. fvM¨ ivbx ewYK, weªi gnvcwiPvjK W. †gv. 
kvnRvnvb Kexi Ges K…wl M‡elYv dvD‡Ûk‡bi wbe©vnx cwiPvjK 
W. Iqv‡qm Kexi| C4 avb wb‡q 22 eQ‡ii M‡elYv †_‡K MZ 
mvZ eQ‡ii AMÖMwZ wel‡q j¨ve‡iUwi‡Z wek`fv‡e gvbbxq 
gš¿x‡K AewnZ K‡ib Bwii weÁvbx W. ievU© †Kv| gvbbxq gš¿x G 
M‡elYvi wel‡q AZ¨šÍ AvMÖn cÖKvk K‡ib| wZwb W. †Kv Gi 
mvejxj eY©bv ï‡b m‡šÍvl cÖKvk K‡ib Ges G Kvh©µ‡gi mvdj¨ 
Kvgbv K‡ib| wZwb e‡jb, G ai‡bi †gŠwjK M‡elYv AvMvgx 
cÖR‡b¥i Rb¨ Avkxe©v` e‡q Avb‡e| Zvi md‡ii j¶¨ wQj C4 
av‡bi M‡elYvi AMÖMwZ m‡iRwg‡b cwi`k©b Ges Bwii AvaywbK 
K…wl cÖhyw³i mvnv‡h¨ Rjevqy cwieZ©b-RwbZ cwiw¯’wZ‡Z 
evsjv‡`‡ki avb LvZ‡K myiÿv †`qv| Bwi‡Z C4 av‡bi AMÖMwZ 
wel‡q Av‡jvPbvq Ges C4 M‡elYvMvi I w¯ŒbnvDm 
cwi`k©bKv‡j wZwb C4 av‡bi e¨vcv‡i Mfxi AvMÖn cÖKvk K‡ib 
Ges Pjgvb C4 avb M‡elYv cÖK‡í evsjv‡`kx avb weÁvbx‡`i 
AšÍf©yw³i my‡hvM m„wói Rb¨ Aby‡iva Rvbvb| Bwii gnvcwiPvjK 
W. g¨v_y †gv‡ij Rev‡e gvbbxq gš¿x‡K Bwi-evsjv‡`k mn‡hvwMZv 
AwaKZi †Rvi`vi Kivi wbðqZv cÖ`vb K‡ib| W. †gv‡ij 
gvbbxq gš¿x‡K Õevsjv‡`‡ki K…l‡Ki c‡ÿ GKRb †hv×vÕ wn‡m‡e 
D‡jøL K‡i e‡jb, ÔGB Av¯’v I cÖZ¨vkv c~i‡Yi Rb¨ Avgv‡`i 
we`¨gvb mn‡hvwMZv I cÖ‡Póv eû¸Y e„w× Kiv cÖ‡qvRb|Õ

 C4 avb wK Ges †Kb cÖ‡qvRb: mv‡jvKms‡køl‡Yi wfwË‡Z 
Dw™¢`‡K  wZb fv‡M fvM Kiv hvq, †hgb C3, C4 Ges CAM 
(Crassulacean Acid 
Metabolism) (wPÎ 1)| 
c„w_exi Dw™¢`Kz‡ji g‡a¨ cÖvq 
85% C3, 5% C4 Ges 
10% CAM cÖRvwZi| C3 
n‡Z cÖvK…wZK weeZ©‡bi avivq 
C4 cÖwµqvi D™¢e n‡q‡Q| 
g~jZ D”P ZvcgvÎv I ï®‹ 
AÂ‡j Awf‡hvR‡bi Rb¨ 
mv‡jvKms‡køl‡Yi C4 
cÖRvwZi D™¢e n‡q‡Q| giæ 
AÂ‡ji Rb¨ C4 cÖwµqvi 
Awf‡hvR‡bi gva¨‡g CAM 
cÖwµqvi D™¢e n‡q‡Q| 
mv‡jvKms‡køl‡Yi C3 I C4 
cÖwµqvi g~j cv_©K¨ n‡jv, C4     
Dw™¢‡` evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ Ges `ywU 
av‡c `yB ai‡bi †Kv‡l m¤úbœ nq (wPÎ 1)| wPÎ-2 †Z C3 I 
C4 Dw™¢‡`i cvZvq evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ 
I Gbv‡UvwgK¨vj cv_©K¨ †`Lv‡bv n‡jv| GLv‡b C4 Dw™¢‡`i 
cvZvq fv¯‹zjvi evwÛ‡ji PZz©w`‡K †K¬v‡ivwdjhy³ †Kvl dy‡ji 
†Zvovi g‡Zv mvRv‡bv Av‡Q hv‡K µvÄ-Gbv‡Uvwg e‡j| DwjøwLZ 
MVbMZ cv_©K¨ QvovI C3 I C4 Dw™¢‡`i mv‡jvKms‡kølY 
cÖwµqvq CO2 M¨vm wd‡·k‡b e¨enƒZ GbRvB‡gi Kvh©ÿgZvi 
wfbœZv i‡q‡Q| C3 Gi †ÿ‡Î mv‡jvKms‡køl‡Yi mgq CO2 
M¨vm ivBey‡jvR-evBdm‡dU Kve©w·‡jR Aw·wR‡bR 
(RuBisCo) GbRvB‡gi mvnv‡h¨ cÖ_‡g wZb Kve©b wewkó GKwU 
†hŠM ˆZwi K‡i| wKš‘ ZvcgvÎv hw` 
300c Gi †ewk nq †m‡ÿ‡Î GB 
GbRvB‡gi CO2 Gi mv‡_ hy³ 
nIqvi cÖeYZv Kg‡Z _v‡K| †mB 
mv‡_ GUv Aw·‡R‡bi mv‡_ wewµqv 
Ki‡Z _v‡K, hv d‡Uv‡imwc‡ikb 
wn‡m‡e cwiwPZ| C3 Dw™¢‡` 
d ‡ U v ‡ i m w c ‡ i k b 
mv‡jvKms‡køl‡Yi `¶Zv Kwg‡q 
†`q| Ab¨w`‡K C4 mv‡jvK 
ms‡kølY cÖwµqvq 
d m ‡ d v B ‡ b v j c v B i æ ‡ f U 
Kv‡e©vw·‡jR GbRvBg (PEPC) 
CO2 wd‡·k‡b KvR K‡i hv ZvcgvÎv I Aw·‡R‡bi cÖwZ 
Avmw³ bv _vKvq AwaKZi Kvh©Ki| C4 Dw™¢‡`i evÛjkx‡_ 
µvÄ GbvUwg _vKvq Mig I ï®‹ AvenvIqv‡ZI GwU fv‡jvg‡Zv 
CO2 Gi mv‡_ hy³ nq| A_©vr G‡Z d‡Uv‡imwc‡ikb nq bv, 
d‡j 30-50% djb †e‡o hvq| GQvov C4 Dw™¢` cvwb mvkªqx| 
KviY w`‡bi DòZg mg‡q Ges hLb cvwbi ¯^íZv †`Lv †`q, 
ZLb Dw™¢‡`i cÎiÜ eÜ _vK‡jI C4 Dw™¢‡` mv‡jvKms‡kølY 

cÖwµqv Pj‡Z _v‡K| AwaKš‘ G RvZxq Dw™¢` bvBUª‡Rb e¨env‡i 
mvkªqx| KviY mgcwigvY Kve©b-WvB-A·vBW M¨vm hy³ Kivi 
Rb¨ C4 Dw™¢` Kg RuBisCo GbRvBg e¨envi K‡i| G 
GbRvBg¸‡jv Avm‡j †cÖvwUb hvi 15% N nIqvq, C4 Dw™¢‡` 
ZzjbvgyjK Kg N cÖ‡qvRb nq| 
 G Ae¯’vq fwel¨Z Lv`¨ Pvwn`v wbwðZ Ki‡Z C4 avb       
D™¢ve‡bi cÖ‡qvRbxqZv  µgk evo‡Q| KviY C3 avb µgea©gvb 
gvbyl‡`i Lv`¨ Pvwn`v Avi †gUv‡Z cvi‡Q bv| cwimsL¨vb 
Abyhvqx cÖwZw`b ¶zav RwbZ Kvi‡Y c„w_ex‡Z 26,000 gvbyl 
gviv hv‡”Q| cwiw¯’wZ Av‡iv fqven n‡”Q †Kbbv kni Avi 
KjKviLvbvi we¯Ív‡ii Kvi‡Y µgk dmwj Rwg Kg‡Q| ˆRe 
R¡vjvwbi Pvwn`v evovq wKQz dmj Lv`¨ wn‡m‡e e¨eüZ bv n‡q 
ˆRe R¡vjvwb ˆZwi‡Z e¨eüZ n‡”Q| Av‡iv GKUv KwVb ev¯ÍeZv 
Rjevqyi cwieZ©b, evsjv‡`k hvi Ab¨Zg cÖavb wkKvi| G  
cwieZ©b G‡`‡ki Rjevqy‡K Av‡iv Dò I ï®‹ K‡i Zzj‡Q| GB 
cwiw¯’wZ‡Z weÁvbxiv fve‡Qb, fwel¨‡Zi cÖ‡qvRb †gUv‡Z C4 
avb GKwU Ab¨Zg Dcvq n‡Z cv‡i| KviY C4 avb kZKiv 30 
fvM †ewk bvB‡Uªv‡Rb e¨envi Ki‡Z cv‡i weavq Gi 
Drcv`bkxjZv evo‡e| djb ÿgZvi Zzjbvg~jK we‡køl‡Y †`Lv 
†M‡Q, C3 av‡bi †P‡q C4 av‡b kZKiv 30 †_‡K 50 fvM †ewk 
djb nq| C4 avb D”P ZvcgvÎv I ï®‹ cwi‡e‡k AwaKZi 
Awf‡hvRb ÿgZv cÖ`k©b Ki‡Z cvi‡e|
 C4 avb cÖKí: C4 avb D™¢ve‡bi cÖ¯ÍvewU me©cÖ_g W. Rb 
wmwn 1995 mv‡j K‡ib, whwb Bwi‡Z GKRb Dw™¢` kvixiË¡we` 
wn‡m‡e Kg©iZ wQ‡jb| Z‡e cÖK…Z M‡elYvi KvR ïiæ nq 2008 
mv‡j hLb wej A¨vÛ †gwjÛv †MUm dvD‡Ûkb C4 avb M‡elYvq 
11.1 wgwjqb Wjvi Aby`vb †`b| eZ©gv‡b C4 avb cÖKíwU 
Z…Zxq ch©v‡q (2015-2019) Av‡Q Ges A·‡dvW© 
wek¦we`¨vj‡qi cÖ‡dmi †Rb j¨vs‡Wj GB M‡elYvi mgš^q 
Ki‡Qb| G cÖK‡í 8wU †`‡ki 12wU cÖwZôv‡bi  †gvU 18wU 
M‡elYv `‡ji weÁvbx I M‡el‡Kiv hy³ Av‡Qb| cÖwZôvb¸‡jv 
n‡jv: A‡óªwjqvb b¨vkbvj wek¦we`¨vjq (A‡÷ªwjqv), U‡i‡›Uv 
wek¦we`¨vjq (KvbvWv), PvBwbR GKv‡Wwg Ae mv‡qÝ (Pxb) 
g¨v· cøvsK Bbw÷wUDU Ae gwjKzjvi cøv›U wdwRIjwR Ges 
†nBbwiL †nBb wek¦we`¨vjq (Rvg©vwb), B›Uvib¨vkbvj ivBm 
wimvP© Bbw÷wUDU (Bwi) (wdwjcvBbm), GKv‡Wwg wmwbKv 
Bbw÷wUDU Ae gwjKzjvi ev‡qvjwR (ZvB‡c), †KgweªR 
wek¦we`¨vjq Ges A·‡dvW© wek¦we`¨vjq (BD‡K), †Wvbvì 
W¨vb‡dvW© cøv›U †m›Uvi, IqvwksUb †÷U wek¦we`¨vjq Ges 
wg‡b‡mvUv wek¦we`¨vjq (BDGmG)|
 M‡elYv AMÖMwZ: Bwii †bZ„‡Z¡ cwiPvwjZ C4 av‡bi 
M‡elYvq G ch©šÍ C4 c_cwiµgvi mv‡_ RwoZ  †gvU 11wU wRb 
av‡b cÖ‡ek Kiv‡bv n‡q‡Q Ges G‡`i Kvh©KvwiZv cixÿv Kiv 
n‡q‡Q| GB 11 wRb cybivq wewWªs cÖwµqvi gva¨‡g IR64 Rv‡Z 
wb‡q Avmv n‡q‡Q| Gi d‡j wRGg-IR64 mvaviY IR64 Gi 
Zzjbvq 5% Kve©b wd‡·kb e„w× †c‡q‡Q| Ab¨w`‡K A·‡dvW© 
wek¦we`¨vjq m¤úªwZ Current Biology Rvb©v‡j Zv‡`i M‡elYv 
AMÖMwZ cÖKvk K‡i‡Q| G‡Z †`Lv hvq, f~Ævi GOLDEN 2 Gi 

International Rice Research Institute (IRRI) has been 
conducted basic research to 
improve the productivity of 
rice through changing 
physiological processes 
under C4 rice project. 
Photosynthetic capacity of 
C4 plant species is quite 
high. Therefore, to improve 
multifold productivity of 
rice, the genes from maize 
and sorghum is being used 
to covert rice to C4. 
Recently, C4 rice 
consortium declared to 
overcome a key step 
towards gratifying the 

dream from C3 to C4 rice. After publication of the 
news about C4 rice research progress in mass media, 
honourable Agriculture Minister felt keen interest to 
C4 rice. Therefore, to include Bangladesh into C4 rice 
research and to see the field level research 
advancement honourable Agriculture Minister  
decided to visit IRRI. In this context, C4 rice research 
has created a new hope among the rice scientists of 
Bangladesh.
 Agriculture Minister’s IRRI visit. On 28 
November Agriculture Minister Matia Chowdhury 
visited International Rice Research Institute (IRRI) 
headquarters in the Philippines. The other Bangladeshi 
delegates of the visit included Executive Chairman of 
Bangladesh Agricultural Research Council Dr Bhagya 
Rani Banik, BRRI Director General Dr Md Shahjahan 
Kabir and Executive Director of Krishi Gobeshona 
Foundation Dr Wais Kabir.  Dr Robert Coe, working 
for the C4 Rice center in IRRI, briefed the Minister 
focusing mainly on the last seven years’ research 
findings. However, research on C4 rice has been 
continuing over the last 22 years. The Minister 
expressed her keen interest on C4 rice and wishes for 
greater success of this research. She said, this sort of 
basic research would bring blessings for future 
generations. Objectives of the visit were to observe 
current progress of C4 rice research and how IRRI’s 
modern agricultural technologies secure Bangladesh 
rice sector to fight against the adverse effect of climate 
change. During the discussion with IRRI scientists and 
while visiting C4 rice laboratory and screen house, the 
Minister requested IRRI to create avenues for the 
inclusion of Bangladeshi rice scientists in the ongoing 
‘C4 Rice Project’. IRRI Director General Dr Matthew 
Morell assured the Minister about the strengthening of 
IRRI-Bangladesh collaboration in return. Mentioning 
the Minister as a ‘fighter’ on behalf of farmers of 
Bangladesh’ Dr Morell said, ‘We really need to 
redouble our current efforts to repay the trust and 
expectations.’
 What is C4 rice and why we need it. Plants can 
be divided in to three types based on photosynthetic 
pathway ie C3, C4 and CAM (Crassulacean Acid 
Metabolism) (Fig. 1). Among the plants on the earth, 
85% comprises C3, 5% has C4 and the rest 10% has 
CAM pathway. C4 photosynthetic pathway has 
evolved from C3 over millions of years. In general, C4 
pathway evolved for high temperature and water 
limited-arid and semi-arid environments. On the other 
hand CAM has evolved for desert environment. The 
basic differences between C3 and C4 photosynthesis is 
the presence of Kranz-anatomy in the bundle sheath 
cell and photosynthesis is completed into two different 
types of cell in C4 plant (Fig. 1). In Figure2, C3 and C4 
plant leaf and the presence of Kranz-anatomy into C4 
and anatomical differences, here in C4 leaf bundle 
sheath cells having chlorophyll are arranged like 
flower bookie around vascular bundle known as 

Kranz-Anatomy. Not only the above mentioned 
anatomical differences between C3 and C4, but there is 
also differences about the efficiencies of CO2 fixation 

enzymes. In C3 plant, 
CO2 is first fixed into a 
compound with three 
carbons (C3) by the 
photosynthetic enzyme 
r ibulosebisphosphate 
carboxylase/oxygenase 
(RuBisCo). But RuBisCo 
in C3 plants catalyzes 
with oxygen at 
temperatures above 30°C 
reducing CO2 fixation and 
photosynthetic efficiency, 
which is called 
photorespiration (rather 
than photosynthesis). 
 In C4 system, 
phosphoenolpyruvate 

carboxylase (PEPC) enzyme first fixes carbon atom 
and it has no affinity to oxygen and sensitivity to 
temperature, therefore it is more efficient. On contrary 
C4 plant due to its Kranz-anatomy within bundle 
sheath cell, minimizes photorespiration and fixes CO2 
in hotter and dryer environments more efficiently that 
eventually results in 30-50% yield increase. Also C4 
plant displays greater water use efficiency as it has the 
pores in the leaves (stomata) partially closed during 
the hottest part of the day and in water deficit 
condition. Moreover C4 plant has 30% increased 
nitrogen use efficiency as the plant needs lower 
amounts of RuBisCo enzymes for the same amount of 

CO2 fixed (enzymes contain 
15% nitrogen). Therefore, 
rice scientists are dreaming 
to transform C3 rice to C4 
rice. 
 The achievement of 
C4 rice is very crucial since 
the present C3 rice is unable 
to feed the ever-increasing 
population as statistics say 
each day about 26,000 
people are dying worldwide 
from hunger-related causes. 
To worsen the scenario, the 
rice production area is 

continually being reduced by expansion of cities and 
industries. Moreover, the increasing demand for 
biofuels will turn in competition between grain for fuel 
and grain for food, resulting food price hike. Also the 
world especially Bangladesh is on the verge of another 
cruel reality, the climate change, which is likely to 
make the atmosphere even hotter and drier. In this 
light, now there is a growing body of scientific opinion 
that C4 rice is one of the options to cope with future 

need. We need C4 rice as it may produce 30-50% more 
yield utilizing more nitrogen and it can cope with high 
temperature and dry environment.
 The C4 rice project. To great relief of mankind, 
Dr John Sheehy, a plant physiologist in IRRI, first 
conceived the dream of C4 rice back in 1995. The 
research was started after Bill and Melinda Gates 
Foundation awarded a grant of $11.1 million in 2008 
to fund C4 rice research. Currently the ‘C4 Rice 
Project’ is a multi-billion mega endeavour, which is 
now in Phase-III (2015-2019) and is coordinated by 
Professor Jane Langdale at the University of Oxford. 
Scientists and researchers from 18 research groups and 
12 institutions in eight countries are in collaboration 
with the project. The Institutions are: Australian 
National University (Australia), University of Toronto 
(Canada), Chinese Academy of Sciences (China), Max 
Planck Institute of Molecular Plant Physiology and 
Heinrich Heine University (Germany), International 
Rice Research Institute (IRRI) (the Philippines), 
Academia Sinica Institute of Molecular Biology 
(Taipei), University of Cambridge and University of 
Oxford (UK), Donald Danforth Plant Center, 
Washington State University, and University of 
Minnesota (USA).
 Research progress. To date about 11 genes related 
to C4 photosynthetic pathway inserted into rice 
through the leadership of IRRI. Again all these 11 
genes pooled into single genetic background of IR64 
through conventional hybridization. By inserting 11 
genes into IR64 resulting only 5% increase of carbon 
fixation like C4 pathway. On the other hand, at the 
University of Oxford a single maize gene 
(GOLDEN2-like gene) into rice leaf gave proto-Kranz 
anatomy, an initial step in the evolutionary trajectory 
from C3 to C4. Recently, Social Science Division of 
IRRI published a paper on  the progress of C4 rice and 
estimated projected cost for the development and 
release of GM-C4 rice in 13 Asian countries by 2035. 
The overall projection showed around $106 million for 
R&D and $18.8 million for regulatory and compliance 
cost.

mgvPviavb M‡elYv
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g‡Zv wRb av‡b cÖ‡ek Kiv‡bvi d‡j av‡bi cvZvq †cÖv‡Uv-µvÄ 
GbvUwg ˆZwi n‡q‡Q hv C3 avb n‡Z C4 av‡b iƒcvšÍ‡ii 
cÖv_wgK avc| m¤úªwZ Bwii mvgvwRK weÁvb wefvM C4 av‡bi 
M‡elYvi AMÖMwZ ch©v‡jvPbv K‡i †`wL‡q‡Qb, AvMvgx 2035 
mvj bvMv` wRGg-C4 avb D™¢veb Ges Gwkqvi 13 †`‡k GwU 
Aegy³ Ki‡Z M‡elYv Lv‡Z cÖvq 106 wgwjqb Wjvi Ges wRGg 
avb Aegyw³‡Z 18.8 wgwjqb Wjvi e¨q Ki‡Z n‡e| 
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Agriculture Minister Matia Chowdhury talks to IRRI DG Dr Matthew Morell 
during her recent IRRI visit



MZ 27 wW‡m¤^i RvZxq exR †evW© evsjv‡`k avb M‡elYv 
Bbw÷wUDU (weª) D™¢vweZ QqwU  bZzb av‡bi RvZ mviv‡`‡k K„lK 
ch©v‡q Pvlvev‡`i Rb¨ Aegy³ K‡i‡Q| G RvZ¸‡jv n‡jv weª 
avb81, weª avb82, weª avb83, weª avb84, weª avb85 I weª avb86|  
me wgwj‡q weª 2017 mv‡j GKwU nvBweªW av‡bi RvZmn            
†gvU bqwU D”P djbkxj  av‡bi RvZ D™¢veb K‡i‡Q| 
 G RvZ¸‡jvi g‡a¨ Av‡Q 1. Avgb gImy‡gi weª nvBweªW avb6 
hvi djb †n±‡i 6.5 Ub, 2. RjgMœZv I Rjve×Zv mnbkxj 
Avgb RvZ weª avb79, 3. †Rmwgb m`„k myMwÜ Avgb RvZ weª 
avb80, 4. AbyK~j cwi‡e‡ki Dc‡hvMx ¯’vbxq ch©v‡q RbwcÖq 
wRivkvB‡ji g‡Zv †ev‡iv RvZ weª avb81, 5. †bwiKv 10 Gi 
weï× mvwi †_‡K D™¢vweZ †ivcv AvDk av‡bi m¦í RxebKvj m¤úbœ  
RvZ weª avb82, 6. ¯’vbxq ch©v‡q RbwcÖq KUK Zviv Rv‡Zi 
Abyiƒc †evbv AvDk gImy‡gi Pviv Ae¯’vq ga¨g gvÎvi Liv 
mnbkxj RvZ weª avb83 hvi djb †n±‡i Pvi Ub (A_©vr weª 
avb43 Gi †P‡q †n±‡i cÖvq GK Ub †ewk), 7. D”P gvÎvi wR¼ 
(27.6 wcwcGg) mg„× †ev‡iv RvZ weª avb84, 8. weª AvÂwjK 
Kvh©vjq Kzwgjøv †_‡K D™¢vweZ IB AÂ‡ji Dc‡hvMx †ivcv 
AvD‡ki RvZ weª avb85 Ges 9. A¨vb_vi KvjPvi c×wZ‡Z ˆRe 
cÖhyw³ wefvM D™¢vweZ †ev‡iv RvZ weª avb86| Gi g‡a¨ me©‡kl   
D™¢vweZ QqwU avb Rv‡Zi ˆewkó¨ I cÖ‡qvRbxqZv GLv‡b 
ch©vqµ‡g eY©bv Kiv n‡jv|

On 27 December National Seed Board (BRRI) has 
released six BRRI developed rice varieties such as BRRI 
dhan81, BRRI dhan82, BRRI dhan83, BRRI dhan84, 
BRRI dhan85 and BRRI dhan86. These varieties have 
been released lately as the NSB recommended to 
cultivate in farmer’s level throughout the country.  
 In total, BRRI has developed nine rice varieties 
including one hybrid in 2017.  The varieties are: 1. BRRI 
hybrid dhan6 for Aman season that yields 6.5 ton/ha, 2. 
BRRI dhan79 as submergence and stagnant flood 
tolerant rice, 3. Jasmine type aromatic T. Aman rice 
variety BRRI dhan80, 4. BRRI dhan81 for favourable 
Boro ecosystem, which is popular local variety Jira type, 
5. BRRI dhan82 as short duration T. Aus rice developed 
from pure line selected from NERICA-10, 6. BRRI 
dhan83 is moderately drought tolerant at seedling stage 
having grain colour similar to local popular variety 
Kataktara for broadcast/direct seeded/upland Aus rice 
ecosystem, 7. BRRI dhan84 is highly zinc enriched (27.6 
ppm) variety for Boro season, 8. BRRI dhan85, a   T. Aus 
variety for greater Comilla region and 9. BRRI dhan86 
has been developed by Biotechnology Division using 
anther culture method for favourable Boro season. 
Among them, the characteristics and specific needs of 
the most recently developed six rice varieties are as 
follows:

New rice varieties

weª avb81 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK„wZ cÖvq weª avb28 Gi g‡Zv   

Z‡e cvZv GKUz †gvUv
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³ I wWM cvZv mvgvb¨ †njv‡bv
 av‡bi †Lvmvi iO L‡oi gZ, av‡bi AvK…wZ j¤^v I wPKb Ges  

 AMÖfvM mvgvb¨ euvKv‡bv
 Mv‡Qi D”PZv 100 †mwg I 1000 cyó av‡bi IRb 20.3 Mªvg 
 Pv‡j A¨vgvB‡jvR 26.5% Ges †cÖvwUb 10.3%

 D”P gvÎvi †cÖvwUb mg„× G Rv‡Z myMÜ e¨ZxZ wcÖwgqvg 
†KvqvwjwU av‡bi mKj ˆewkó¨ we`¨gvb| Pv‡ji AvK…wZ 
evmgwZi g‡Zv j¤^v I wPKb _vKvq we‡`‡k ißvwb‡hvM¨| RvZwU 
†`kxq evRv‡i wRiv av‡bi weKí wnmv‡e MÖnY‡hvM¨Zv cv‡e|

 RxebKvj: 140-145 w`b
 djb: †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©v I AbyK~j 

cwi‡e‡k m‡e©v”P 8.0 Ub/†n±i djb w`‡Z mÿg|

weª avb82 (†ivcv AvDk)
 NERICA10-7-PL2-B (weª avb82) †bwiKv 10 †_‡K  

 evQvBK…Z weï× mvwi
 Mv‡Qi D”PZv 110 †mwg I KvÐ k³ weavq X‡j covi Avk¼v 

†bB 
 ¯^vfvweK Ae¯’vq MvQ cÖwZ Kzwk msL¨v 10-12wU 
 Pv‡ji AvK…wZ gvSvwi †gvUv I fvZ SiS‡i 
 1000 av‡bi IRb 23.84 MÖvg 
 Pv‡j A¨vgvB‡jvR kZKiv 27 fvM I †cÖvwUb 7.6 fvM 
 weª avb82 Gi RxebKvj weª avb48 Gi †P‡q 4-5 w`b Kg| GwU 

¯^í RxebKvjxb RvZ nIqvq G avb Avev` Kivi ci Avgb avb 
Avev‡` mgm¨v n‡e bv| G RvZ †n±‡i 4.5-5.5 U‡bi †ewk 
djb w`‡Z m¶g| 

 RxebKvj: 100-105 w`b

weª avb 83 (†evbv AvDk)
 Pviv Ae¯’vq ga¨g gvÎvi Liv mnbkxj RvZ 
 G Rv‡Zi wWMcvZv cÖPwjZ weª avb 43 Gi †P‡q Lvov 
 Mv‡Qi D”PZv 100-105 †mw›UwgUvi
 `vbvi iO ¯’vbxq KUKZviv Rv‡Zi Abyiƒc  
 Pvj gvSvwi †gvUv, mv`v I fvZ SiS‡i
 Pv‡j A¨vgvB‡jv‡Ri cwigvY 26%
 kx‡l cyó `vbvi msL¨v weª avb43 Gi †P‡q M‡o 40-45wU  

 †ewk Ges wkl †_‡K avb mn‡R S‡i c‡o bv
 G Rv‡Zi wWMcvZv Lvov, `vbvi iO jvj‡P I av‡bi kxl jg¦v 

nIqvq cwic° Ae¯’vq †ÿZ †`L‡Z Lye AvKl©Yxq nq
 RxebKvj: 100-105 w`b
 djb: Dchy³ cwiPh©vq †n±‡i 4.0-5.3 Ub ch©šÍ djb †`q hv 

weª avb43 Gi †P‡q †n±‡i Kgc‡ÿ GK Ub †ewk

weª avb84 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ cÖvq weª avb28 Gi g‡Zv| G 

Rv‡Zi wWM cvZv Mvp meyR| av‡bi `vbvi iO nvjKv jvj‡P| 
 c~Y© eq¯‹ Mv‡Qi D”PZv 96 †mw›UwgUvi 
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg  
 Pv‡j †cªvwUb kZKiv 8.3 fvM Ges A¨vgvB‡jvR 25.5 fvM 
 cÖwZ †KwR Pv‡j 27.6 wgwjMÖvg wR¼ (D”P gvÎv) i‡q‡Q, hv 

cÖPwjZ Ab¨vb¨ Rv‡Zi †P‡q cÖwZ †KwR‡Z cÖvq 10-11 wgwjMÖvg 
†ewk| GQvovI cÖwZ †KwR Pv‡j 10 wgwjMÖvg (ga¨g gvÎv) 
Avqib i‡q‡Q hv cÖPwjZ Rv‡Zi †P‡q 5-6 wgwjMÖvg †ewk|

 G Rv‡Zi wWM cvZv †njv‡bv I j¤^v| cwic° Ae¯’vq  av‡bi 
wkl  wWM cvZvi Dc‡i _v‡K weavq †ÿZ †`L‡Z Lye AvKl©Yxq 
nq| 

  RxebKvj: 140-145 w`b hv  weª avb28 Gi Abyiƒc
 djb: †n±‡i 6.0-6.5 Ub| Dchy³ cwiPh©v I AbyK~j cwi‡e‡k 

m‡e©v”P 8.0 Ub/†n±i djb w`‡Z m¶g|

weª avb85 (†ivcv AvDk)
 Gi wWM cvZv Lvov I miæ| cvZvi iO meyR 
 Gi kxl¸‡jv Mv‡Qi Dc‡ii w`‡K _v‡K 
 c~Y© eq¯‹ Mv‡Qi D”PZv cÖvq 110 †mw›UwgUvi 
 av‡bi iO †mvbvwj I AvK…wZ wPKb Ges gvSvwi jg¦v
 Pvj gvSvwi jg¦v I wPKb Ges fvZ SiS‡i
 1000 cyó av‡bi IRb cÖvq 22.3 Mªvg 
 `vbvq A¨vgvB‡jv‡Ri cwigvY kZKiv 26 fvM
 Rjve×Zv mnbkxj nIqvq AvDk gImy‡g A‡cÿvK…Z wbPz  

GjvKv‡ZI Pvl Kiv m¤¢e| gvSvwi j¤^v AvKvi wewkó G av‡bi 
RvZ we‡klZ Kzwgj¬v AÂjmn †`‡ki c~e©vÂj we‡kl K‡i 
PÆMÖv‡g wKQz GjvKvq AvDk gImy‡g Pvlvev` Kiv hv‡e|

 RxebKvj: 108-110 w`b
 djb: †n±‡i 4.5-5.0 Ub| Z‡e Dchy³ cwiPh©vq †n±‡i 5.5 

Ub djb w`‡Z mÿg| 

weª avb86 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ weª avb28 Gi †P‡q Lv‡Uv 
 c~Y© eq¯‹ Mv‡Qi Mo D”PZv 95 †mw›UwgUvi 
 cvZv Mvp meyR Ges wWM cvZv Lvov 

 `vbv j¤^v I wPKb| `vbvi gv_v mvgvb¨ euvKv wKš‘ Pvj   
†mvRv I j¤^v

 Qovi AMÖfv‡Mi 3-5 `vbvq Lye ÿz`ª ïO _v‡K 
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³, ZvB X‡j c‡o bv 
 `vbvi iO L‡oi g‡Zv
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg 
 G av‡bi A¨vgvB‡jvR 25% Ges †cÖvwUb 10.1%
 Pv‡ji AvKvi-AvK…wZ j¤^v I wPKb _vKvq G av‡bi Pvj we‡`‡k 

ißvwb‡hvM¨
 weª avb86 Gi RxebKvj weª avb28 Gi g‡Zv| G Rv‡Zi KvÐ 

k³, cvZv Mvp meyR Ges wWM cvZv Lvov I j¤^v ZvB †ÿZ 
†`L‡Z Lye AvKl©Yxq nq| 

 RxebKvj: 140-145  w`b
 djb : †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©vq 8 Ub/†n±i 

ch©šÍ djb w`‡Z m¶g|  

BRRI dhan81 (Boro)
 Plant stature of BRRI dhan81 is similar to 
BRRI dhan28 but culm is stronger and leaf is 
thicker than that of BRRI dhan28
 Plant height is 100 cm
 1000 grain weight is 20.3 g and amylose 
content is 26.5% 
 Relatively higher protein content (10.3%) in grain
 Contains all the premium quality traits except 

aroma. Its grain size and shape is long-slender. It 
can be acceptable in the domestic market as the 
substitute  of Jira and it can be an exportable item 
as it is a basmati type variety.
 Growth duration is 140-145 days
 Yield 6.0-6.5 t/ha but this variety has potential to 
produce 8.0 t/ha yield under appropriate cultural 
management.

BRRI dhan82 (T. Aus)
 NERICA10-7-PL2-B (BRRI dhan82) has been  
 selected as pure line from NERICA10 
 Plant height is 110 cm, tiller per hill: 10-12
 Grain size and shape  is medium bold
 1000 grain weight is 23.84 g
 Amylose and protein content in grain is 27.0%  
  and 7.6 % respectively
 Cooked rice is non-sticky and tasty
 It matures 4-5 days earlier than BRRI dhan48
 Growth  duration: 100-105 days, Yield: 4.5-5.5 t/ha

 T. Aman rice can be cultivated after harvesting   
 BRRI dhan 82 as it is a short duration variety.

BRRI dhan83 (B. Aus)
 BRRI dhan83 is moderately drought tolerant at  
 seedling-stage and it can be direct seeded. 
 Plant height 100-105 cm and flag leaf semi-erect
 Reddish coloured grain, similar to that of local  
 variety Kataktara 
 Grain is medium bold, white and cooked rice is  
 non-sticky and tasty
 Amylose content in grain is 26.0%
 It can produce 4.0-5.3 t/ha yield per ha, which is  
 one ton higher than BRRI dhan43
 Growth duration: 100-105 days.

BRRI dhan84 (Boro)
 High zinc enriched variety 
 Plant height is 96 cm and flag leaf dark green
 Grain is medium bold, pericarp red and cooked  
 rice non-sticky and tasty
 1000 grain weight is 22.8 g
 Amylose and protein content in grain is   
 25.5% and 8.3% respectively
 This variety contains 27.6 ppm zinc in grain ,  
 which is 10-11 ppm higher than that of regular  
 rice
 It has 10.0 ppm Fe in grain, whereas regular  
 rice contains 5-6 ppm Fe only.
 Growth duration: 140-145 days
 Yield: 6.0-6.5 t/ha, potential to produce 8.0 t/ha  
 grain yield under favourable environmentand  
 appropriate cultural management.

BRRI dhan85 (T. Aus)
 Short duration variety having flag leaf erect  
 and narrow
 Plant height 110 cm and can withstand water  
 stagnation
 Grain is medium slender, white and cooked  
 rice non-sticky and tasty
 1000 grain weight is 22.3 g
 Amylose content in grain is 26.0%
 This variety can grow in low lying areas  
 because of its water stagnation tolerant ability
 It is suitable to cultivate in some eastern areas  
 including Comilla and Chittagong.
 Growth duration: 108-110 days, yield: 4.5-5.5 t/ha

BRRI dhan86 (Boro)
 Short duration anther cultured variety 
 Plant height is 95 cm, which is shorter than
    that of BRRI dhan28 and can withstand lodging
 Grain is medium slender, white and cooked  
 rice is non-sticky and tasty
 It has awn on the tip of panicle
 1000 grain weight is 22.8 g
 Amylose content in grain: 25.0%, protein: 10.1%
 Growth duration: 140-145 days
 Yield: 6.0-6.5 t/ha however, it has potential to  
 produce 8 t/ha grain yield under appropriate  
 cultural management.

AvšÍR©vwZK avb M‡elYv Bbw÷wUDU (Bwi) †gŠwjK M‡elYvi 
gva¨‡g av‡bi kixie„Ë¡xq cÖwµqv 
cwieZ©‡bi gva¨‡g 
Drcv`bkxjZv evov‡bvi Rb¨ C4 
ivBm cÖK‡í KvR Ki‡Q| C4 
cÖRvwZi Dw™¢‡` mv‡jvK 
ms‡køl‡Yi `ÿZv †ewk nIqvi 
Kvi‡Y f~Æv I miM‡gi wRb 
e¨envi K‡i av‡bi Drcv`b 
eû¸Y e„w× Kivi D‡Ï‡k¨ avb‡K 
C4 Dw™¢‡` cwiYZ Ki‡Z GB 
M‡elYv Kiv n‡”Q| m¤úªwZ  C4 
ivBm Kb‡mvwU©qvg †NvlYv 
w`‡q‡Qb Zuviv avb‡K C3 †_‡K 

C4 G iƒcvšÍ‡ii ¯^cœ ev¯Íevq‡b A‡bK`~i GwM‡q †M‡Qb| Zv‡`i 
G M‡elYv AMÖMwZi Lei wewfbœ MYgva¨‡g cÖPvwiZ n‡j welqwU 
gvbbxq K…wlgš¿x g‡nv`‡qi bR‡i Av‡m| wZwb D³ M‡elYvq 
evsjv‡`k‡K AšÍfy©³ Kiv Ges M‡elYv AMÖMwZ m‡iRwg‡b 
†`Lvi Rb¨ Bwi cwi`k©b K‡ib| G Ae¯’vq evsjv‡`‡k avb 
weÁvbx‡`i g‡a¨ C4 avb M‡elYv wb‡q bZzb Avkvi m~Pbv 
n‡q‡Q| 
 K…wlgš¿xi Bwi cwi`k©b: MZ 28 b‡f¤^i gvbbxq K…wlgš¿x 
gwZqv †PŠayix, wdwjcvB‡b Bwii m`i `ßi cwi`k©b K‡ib| Zvi 
mdi m½x‡`i g‡a¨ wQ‡jb, evsjv‡`k K…wl M‡elYv KvDwÝ‡ji 
wbe©vnx †Pqvig¨vb W. fvM¨ ivbx ewYK, weªi gnvcwiPvjK W. †gv. 
kvnRvnvb Kexi Ges K…wl M‡elYv dvD‡Ûk‡bi wbe©vnx cwiPvjK 
W. Iqv‡qm Kexi| C4 avb wb‡q 22 eQ‡ii M‡elYv †_‡K MZ 
mvZ eQ‡ii AMÖMwZ wel‡q j¨ve‡iUwi‡Z wek`fv‡e gvbbxq 
gš¿x‡K AewnZ K‡ib Bwii weÁvbx W. ievU© †Kv| gvbbxq gš¿x G 
M‡elYvi wel‡q AZ¨šÍ AvMÖn cÖKvk K‡ib| wZwb W. †Kv Gi 
mvejxj eY©bv ï‡b m‡šÍvl cÖKvk K‡ib Ges G Kvh©µ‡gi mvdj¨ 
Kvgbv K‡ib| wZwb e‡jb, G ai‡bi †gŠwjK M‡elYv AvMvgx 
cÖR‡b¥i Rb¨ Avkxe©v` e‡q Avb‡e| Zvi md‡ii j¶¨ wQj C4 
av‡bi M‡elYvi AMÖMwZ m‡iRwg‡b cwi`k©b Ges Bwii AvaywbK 
K…wl cÖhyw³i mvnv‡h¨ Rjevqy cwieZ©b-RwbZ cwiw¯’wZ‡Z 
evsjv‡`‡ki avb LvZ‡K myiÿv †`qv| Bwi‡Z C4 av‡bi AMÖMwZ 
wel‡q Av‡jvPbvq Ges C4 M‡elYvMvi I w¯ŒbnvDm 
cwi`k©bKv‡j wZwb C4 av‡bi e¨vcv‡i Mfxi AvMÖn cÖKvk K‡ib 
Ges Pjgvb C4 avb M‡elYv cÖK‡í evsjv‡`kx avb weÁvbx‡`i 
AšÍf©yw³i my‡hvM m„wói Rb¨ Aby‡iva Rvbvb| Bwii gnvcwiPvjK 
W. g¨v_y †gv‡ij Rev‡e gvbbxq gš¿x‡K Bwi-evsjv‡`k mn‡hvwMZv 
AwaKZi †Rvi`vi Kivi wbðqZv cÖ`vb K‡ib| W. †gv‡ij 
gvbbxq gš¿x‡K Õevsjv‡`‡ki K…l‡Ki c‡ÿ GKRb †hv×vÕ wn‡m‡e 
D‡jøL K‡i e‡jb, ÔGB Av¯’v I cÖZ¨vkv c~i‡Yi Rb¨ Avgv‡`i 
we`¨gvb mn‡hvwMZv I cÖ‡Póv eû¸Y e„w× Kiv cÖ‡qvRb|Õ

 C4 avb wK Ges †Kb cÖ‡qvRb: mv‡jvKms‡køl‡Yi wfwË‡Z 
Dw™¢`‡K  wZb fv‡M fvM Kiv hvq, †hgb C3, C4 Ges CAM 
(Crassulacean Acid 
Metabolism) (wPÎ 1)| 
c„w_exi Dw™¢`Kz‡ji g‡a¨ cÖvq 
85% C3, 5% C4 Ges 
10% CAM cÖRvwZi| C3 
n‡Z cÖvK…wZK weeZ©‡bi avivq 
C4 cÖwµqvi D™¢e n‡q‡Q| 
g~jZ D”P ZvcgvÎv I ï®‹ 
AÂ‡j Awf‡hvR‡bi Rb¨ 
mv‡jvKms‡køl‡Yi C4 
cÖRvwZi D™¢e n‡q‡Q| giæ 
AÂ‡ji Rb¨ C4 cÖwµqvi 
Awf‡hvR‡bi gva¨‡g CAM 
cÖwµqvi D™¢e n‡q‡Q| 
mv‡jvKms‡køl‡Yi C3 I C4 
cÖwµqvi g~j cv_©K¨ n‡jv, C4     
Dw™¢‡` evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ Ges `ywU 
av‡c `yB ai‡bi †Kv‡l m¤úbœ nq (wPÎ 1)| wPÎ-2 †Z C3 I 
C4 Dw™¢‡`i cvZvq evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ 
I Gbv‡UvwgK¨vj cv_©K¨ †`Lv‡bv n‡jv| GLv‡b C4 Dw™¢‡`i 
cvZvq fv¯‹zjvi evwÛ‡ji PZz©w`‡K †K¬v‡ivwdjhy³ †Kvl dy‡ji 
†Zvovi g‡Zv mvRv‡bv Av‡Q hv‡K µvÄ-Gbv‡Uvwg e‡j| DwjøwLZ 
MVbMZ cv_©K¨ QvovI C3 I C4 Dw™¢‡`i mv‡jvKms‡kølY 
cÖwµqvq CO2 M¨vm wd‡·k‡b e¨enƒZ GbRvB‡gi Kvh©ÿgZvi 
wfbœZv i‡q‡Q| C3 Gi †ÿ‡Î mv‡jvKms‡køl‡Yi mgq CO2 
M¨vm ivBey‡jvR-evBdm‡dU Kve©w·‡jR Aw·wR‡bR 
(RuBisCo) GbRvB‡gi mvnv‡h¨ cÖ_‡g wZb Kve©b wewkó GKwU 
†hŠM ˆZwi K‡i| wKš‘ ZvcgvÎv hw` 
300c Gi †ewk nq †m‡ÿ‡Î GB 
GbRvB‡gi CO2 Gi mv‡_ hy³ 
nIqvi cÖeYZv Kg‡Z _v‡K| †mB 
mv‡_ GUv Aw·‡R‡bi mv‡_ wewµqv 
Ki‡Z _v‡K, hv d‡Uv‡imwc‡ikb 
wn‡m‡e cwiwPZ| C3 Dw™¢‡` 
d ‡ U v ‡ i m w c ‡ i k b 
mv‡jvKms‡køl‡Yi `¶Zv Kwg‡q 
†`q| Ab¨w`‡K C4 mv‡jvK 
ms‡kølY cÖwµqvq 
d m ‡ d v B ‡ b v j c v B i æ ‡ f U 
Kv‡e©vw·‡jR GbRvBg (PEPC) 
CO2 wd‡·k‡b KvR K‡i hv ZvcgvÎv I Aw·‡R‡bi cÖwZ 
Avmw³ bv _vKvq AwaKZi Kvh©Ki| C4 Dw™¢‡`i evÛjkx‡_ 
µvÄ GbvUwg _vKvq Mig I ï®‹ AvenvIqv‡ZI GwU fv‡jvg‡Zv 
CO2 Gi mv‡_ hy³ nq| A_©vr G‡Z d‡Uv‡imwc‡ikb nq bv, 
d‡j 30-50% djb †e‡o hvq| GQvov C4 Dw™¢` cvwb mvkªqx| 
KviY w`‡bi DòZg mg‡q Ges hLb cvwbi ¯^íZv †`Lv †`q, 
ZLb Dw™¢‡`i cÎiÜ eÜ _vK‡jI C4 Dw™¢‡` mv‡jvKms‡kølY 

cÖwµqv Pj‡Z _v‡K| AwaKš‘ G RvZxq Dw™¢` bvBUª‡Rb e¨env‡i 
mvkªqx| KviY mgcwigvY Kve©b-WvB-A·vBW M¨vm hy³ Kivi 
Rb¨ C4 Dw™¢` Kg RuBisCo GbRvBg e¨envi K‡i| G 
GbRvBg¸‡jv Avm‡j †cÖvwUb hvi 15% N nIqvq, C4 Dw™¢‡` 
ZzjbvgyjK Kg N cÖ‡qvRb nq| 
 G Ae¯’vq fwel¨Z Lv`¨ Pvwn`v wbwðZ Ki‡Z C4 avb       
D™¢ve‡bi cÖ‡qvRbxqZv  µgk evo‡Q| KviY C3 avb µgea©gvb 
gvbyl‡`i Lv`¨ Pvwn`v Avi †gUv‡Z cvi‡Q bv| cwimsL¨vb 
Abyhvqx cÖwZw`b ¶zav RwbZ Kvi‡Y c„w_ex‡Z 26,000 gvbyl 
gviv hv‡”Q| cwiw¯’wZ Av‡iv fqven n‡”Q †Kbbv kni Avi 
KjKviLvbvi we¯Ív‡ii Kvi‡Y µgk dmwj Rwg Kg‡Q| ˆRe 
R¡vjvwbi Pvwn`v evovq wKQz dmj Lv`¨ wn‡m‡e e¨eüZ bv n‡q 
ˆRe R¡vjvwb ˆZwi‡Z e¨eüZ n‡”Q| Av‡iv GKUv KwVb ev¯ÍeZv 
Rjevqyi cwieZ©b, evsjv‡`k hvi Ab¨Zg cÖavb wkKvi| G  
cwieZ©b G‡`‡ki Rjevqy‡K Av‡iv Dò I ï®‹ K‡i Zzj‡Q| GB 
cwiw¯’wZ‡Z weÁvbxiv fve‡Qb, fwel¨‡Zi cÖ‡qvRb †gUv‡Z C4 
avb GKwU Ab¨Zg Dcvq n‡Z cv‡i| KviY C4 avb kZKiv 30 
fvM †ewk bvB‡Uªv‡Rb e¨envi Ki‡Z cv‡i weavq Gi 
Drcv`bkxjZv evo‡e| djb ÿgZvi Zzjbvg~jK we‡køl‡Y †`Lv 
†M‡Q, C3 av‡bi †P‡q C4 av‡b kZKiv 30 †_‡K 50 fvM †ewk 
djb nq| C4 avb D”P ZvcgvÎv I ï®‹ cwi‡e‡k AwaKZi 
Awf‡hvRb ÿgZv cÖ`k©b Ki‡Z cvi‡e|
 C4 avb cÖKí: C4 avb D™¢ve‡bi cÖ¯ÍvewU me©cÖ_g W. Rb 
wmwn 1995 mv‡j K‡ib, whwb Bwi‡Z GKRb Dw™¢` kvixiË¡we` 
wn‡m‡e Kg©iZ wQ‡jb| Z‡e cÖK…Z M‡elYvi KvR ïiæ nq 2008 
mv‡j hLb wej A¨vÛ †gwjÛv †MUm dvD‡Ûkb C4 avb M‡elYvq 
11.1 wgwjqb Wjvi Aby`vb †`b| eZ©gv‡b C4 avb cÖKíwU 
Z…Zxq ch©v‡q (2015-2019) Av‡Q Ges A·‡dvW© 
wek¦we`¨vj‡qi cÖ‡dmi †Rb j¨vs‡Wj GB M‡elYvi mgš^q 
Ki‡Qb| G cÖK‡í 8wU †`‡ki 12wU cÖwZôv‡bi  †gvU 18wU 
M‡elYv `‡ji weÁvbx I M‡el‡Kiv hy³ Av‡Qb| cÖwZôvb¸‡jv 
n‡jv: A‡óªwjqvb b¨vkbvj wek¦we`¨vjq (A‡÷ªwjqv), U‡i‡›Uv 
wek¦we`¨vjq (KvbvWv), PvBwbR GKv‡Wwg Ae mv‡qÝ (Pxb) 
g¨v· cøvsK Bbw÷wUDU Ae gwjKzjvi cøv›U wdwRIjwR Ges 
†nBbwiL †nBb wek¦we`¨vjq (Rvg©vwb), B›Uvib¨vkbvj ivBm 
wimvP© Bbw÷wUDU (Bwi) (wdwjcvBbm), GKv‡Wwg wmwbKv 
Bbw÷wUDU Ae gwjKzjvi ev‡qvjwR (ZvB‡c), †KgweªR 
wek¦we`¨vjq Ges A·‡dvW© wek¦we`¨vjq (BD‡K), †Wvbvì 
W¨vb‡dvW© cøv›U †m›Uvi, IqvwksUb †÷U wek¦we`¨vjq Ges 
wg‡b‡mvUv wek¦we`¨vjq (BDGmG)|
 M‡elYv AMÖMwZ: Bwii †bZ„‡Z¡ cwiPvwjZ C4 av‡bi 
M‡elYvq G ch©šÍ C4 c_cwiµgvi mv‡_ RwoZ  †gvU 11wU wRb 
av‡b cÖ‡ek Kiv‡bv n‡q‡Q Ges G‡`i Kvh©KvwiZv cixÿv Kiv 
n‡q‡Q| GB 11 wRb cybivq wewWªs cÖwµqvi gva¨‡g IR64 Rv‡Z 
wb‡q Avmv n‡q‡Q| Gi d‡j wRGg-IR64 mvaviY IR64 Gi 
Zzjbvq 5% Kve©b wd‡·kb e„w× †c‡q‡Q| Ab¨w`‡K A·‡dvW© 
wek¦we`¨vjq m¤úªwZ Current Biology Rvb©v‡j Zv‡`i M‡elYv 
AMÖMwZ cÖKvk K‡i‡Q| G‡Z †`Lv hvq, f~Ævi GOLDEN 2 Gi 

International Rice Research Institute (IRRI) has been 
conducted basic research to 
improve the productivity of 
rice through changing 
physiological processes 
under C4 rice project. 
Photosynthetic capacity of 
C4 plant species is quite 
high. Therefore, to improve 
multifold productivity of 
rice, the genes from maize 
and sorghum is being used 
to covert rice to C4. 
Recently, C4 rice 
consortium declared to 
overcome a key step 
towards gratifying the 

dream from C3 to C4 rice. After publication of the 
news about C4 rice research progress in mass media, 
honourable Agriculture Minister felt keen interest to 
C4 rice. Therefore, to include Bangladesh into C4 rice 
research and to see the field level research 
advancement honourable Agriculture Minister  
decided to visit IRRI. In this context, C4 rice research 
has created a new hope among the rice scientists of 
Bangladesh.
 Agriculture Minister’s IRRI visit. On 28 
November Agriculture Minister Matia Chowdhury 
visited International Rice Research Institute (IRRI) 
headquarters in the Philippines. The other Bangladeshi 
delegates of the visit included Executive Chairman of 
Bangladesh Agricultural Research Council Dr Bhagya 
Rani Banik, BRRI Director General Dr Md Shahjahan 
Kabir and Executive Director of Krishi Gobeshona 
Foundation Dr Wais Kabir.  Dr Robert Coe, working 
for the C4 Rice center in IRRI, briefed the Minister 
focusing mainly on the last seven years’ research 
findings. However, research on C4 rice has been 
continuing over the last 22 years. The Minister 
expressed her keen interest on C4 rice and wishes for 
greater success of this research. She said, this sort of 
basic research would bring blessings for future 
generations. Objectives of the visit were to observe 
current progress of C4 rice research and how IRRI’s 
modern agricultural technologies secure Bangladesh 
rice sector to fight against the adverse effect of climate 
change. During the discussion with IRRI scientists and 
while visiting C4 rice laboratory and screen house, the 
Minister requested IRRI to create avenues for the 
inclusion of Bangladeshi rice scientists in the ongoing 
‘C4 Rice Project’. IRRI Director General Dr Matthew 
Morell assured the Minister about the strengthening of 
IRRI-Bangladesh collaboration in return. Mentioning 
the Minister as a ‘fighter’ on behalf of farmers of 
Bangladesh’ Dr Morell said, ‘We really need to 
redouble our current efforts to repay the trust and 
expectations.’
 What is C4 rice and why we need it. Plants can 
be divided in to three types based on photosynthetic 
pathway ie C3, C4 and CAM (Crassulacean Acid 
Metabolism) (Fig. 1). Among the plants on the earth, 
85% comprises C3, 5% has C4 and the rest 10% has 
CAM pathway. C4 photosynthetic pathway has 
evolved from C3 over millions of years. In general, C4 
pathway evolved for high temperature and water 
limited-arid and semi-arid environments. On the other 
hand CAM has evolved for desert environment. The 
basic differences between C3 and C4 photosynthesis is 
the presence of Kranz-anatomy in the bundle sheath 
cell and photosynthesis is completed into two different 
types of cell in C4 plant (Fig. 1). In Figure2, C3 and C4 
plant leaf and the presence of Kranz-anatomy into C4 
and anatomical differences, here in C4 leaf bundle 
sheath cells having chlorophyll are arranged like 
flower bookie around vascular bundle known as 

Kranz-Anatomy. Not only the above mentioned 
anatomical differences between C3 and C4, but there is 
also differences about the efficiencies of CO2 fixation 

enzymes. In C3 plant, 
CO2 is first fixed into a 
compound with three 
carbons (C3) by the 
photosynthetic enzyme 
r ibulosebisphosphate 
carboxylase/oxygenase 
(RuBisCo). But RuBisCo 
in C3 plants catalyzes 
with oxygen at 
temperatures above 30°C 
reducing CO2 fixation and 
photosynthetic efficiency, 
which is called 
photorespiration (rather 
than photosynthesis). 
 In C4 system, 
phosphoenolpyruvate 

carboxylase (PEPC) enzyme first fixes carbon atom 
and it has no affinity to oxygen and sensitivity to 
temperature, therefore it is more efficient. On contrary 
C4 plant due to its Kranz-anatomy within bundle 
sheath cell, minimizes photorespiration and fixes CO2 
in hotter and dryer environments more efficiently that 
eventually results in 30-50% yield increase. Also C4 
plant displays greater water use efficiency as it has the 
pores in the leaves (stomata) partially closed during 
the hottest part of the day and in water deficit 
condition. Moreover C4 plant has 30% increased 
nitrogen use efficiency as the plant needs lower 
amounts of RuBisCo enzymes for the same amount of 

CO2 fixed (enzymes contain 
15% nitrogen). Therefore, 
rice scientists are dreaming 
to transform C3 rice to C4 
rice. 
 The achievement of 
C4 rice is very crucial since 
the present C3 rice is unable 
to feed the ever-increasing 
population as statistics say 
each day about 26,000 
people are dying worldwide 
from hunger-related causes. 
To worsen the scenario, the 
rice production area is 

continually being reduced by expansion of cities and 
industries. Moreover, the increasing demand for 
biofuels will turn in competition between grain for fuel 
and grain for food, resulting food price hike. Also the 
world especially Bangladesh is on the verge of another 
cruel reality, the climate change, which is likely to 
make the atmosphere even hotter and drier. In this 
light, now there is a growing body of scientific opinion 
that C4 rice is one of the options to cope with future 

need. We need C4 rice as it may produce 30-50% more 
yield utilizing more nitrogen and it can cope with high 
temperature and dry environment.
 The C4 rice project. To great relief of mankind, 
Dr John Sheehy, a plant physiologist in IRRI, first 
conceived the dream of C4 rice back in 1995. The 
research was started after Bill and Melinda Gates 
Foundation awarded a grant of $11.1 million in 2008 
to fund C4 rice research. Currently the ‘C4 Rice 
Project’ is a multi-billion mega endeavour, which is 
now in Phase-III (2015-2019) and is coordinated by 
Professor Jane Langdale at the University of Oxford. 
Scientists and researchers from 18 research groups and 
12 institutions in eight countries are in collaboration 
with the project. The Institutions are: Australian 
National University (Australia), University of Toronto 
(Canada), Chinese Academy of Sciences (China), Max 
Planck Institute of Molecular Plant Physiology and 
Heinrich Heine University (Germany), International 
Rice Research Institute (IRRI) (the Philippines), 
Academia Sinica Institute of Molecular Biology 
(Taipei), University of Cambridge and University of 
Oxford (UK), Donald Danforth Plant Center, 
Washington State University, and University of 
Minnesota (USA).
 Research progress. To date about 11 genes related 
to C4 photosynthetic pathway inserted into rice 
through the leadership of IRRI. Again all these 11 
genes pooled into single genetic background of IR64 
through conventional hybridization. By inserting 11 
genes into IR64 resulting only 5% increase of carbon 
fixation like C4 pathway. On the other hand, at the 
University of Oxford a single maize gene 
(GOLDEN2-like gene) into rice leaf gave proto-Kranz 
anatomy, an initial step in the evolutionary trajectory 
from C3 to C4. Recently, Social Science Division of 
IRRI published a paper on  the progress of C4 rice and 
estimated projected cost for the development and 
release of GM-C4 rice in 13 Asian countries by 2035. 
The overall projection showed around $106 million for 
R&D and $18.8 million for regulatory and compliance 
cost.

g‡Zv wRb av‡b cÖ‡ek Kiv‡bvi d‡j av‡bi cvZvq †cÖv‡Uv-µvÄ 
GbvUwg ˆZwi n‡q‡Q hv C3 avb n‡Z C4 av‡b iƒcvšÍ‡ii 
cÖv_wgK avc| m¤úªwZ Bwii mvgvwRK weÁvb wefvM C4 av‡bi 
M‡elYvi AMÖMwZ ch©v‡jvPbv K‡i †`wL‡q‡Qb, AvMvgx 2035 
mvj bvMv` wRGg-C4 avb D™¢veb Ges Gwkqvi 13 †`‡k GwU 
Aegy³ Ki‡Z M‡elYv Lv‡Z cÖvq 106 wgwjqb Wjvi Ges wRGg 
avb Aegyw³‡Z 18.8 wgwjqb Wjvi e¨q Ki‡Z n‡e| 
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bZyb av‡bi RvZ

BRRI dhan81  BRRI dhan82  BRRI dhan83 

BRRI dhan84  BRRI dhan85  BRRI dhan86



MZ 27 wW‡m¤^i RvZxq exR †evW© evsjv‡`k avb M‡elYv 
Bbw÷wUDU (weª) D™¢vweZ QqwU  bZzb av‡bi RvZ mviv‡`‡k K„lK 
ch©v‡q Pvlvev‡`i Rb¨ Aegy³ K‡i‡Q| G RvZ¸‡jv n‡jv weª 
avb81, weª avb82, weª avb83, weª avb84, weª avb85 I weª avb86|  
me wgwj‡q weª 2017 mv‡j GKwU nvBweªW av‡bi RvZmn            
†gvU bqwU D”P djbkxj  av‡bi RvZ D™¢veb K‡i‡Q| 
 G RvZ¸‡jvi g‡a¨ Av‡Q 1. Avgb gImy‡gi weª nvBweªW avb6 
hvi djb †n±‡i 6.5 Ub, 2. RjgMœZv I Rjve×Zv mnbkxj 
Avgb RvZ weª avb79, 3. †Rmwgb m`„k myMwÜ Avgb RvZ weª 
avb80, 4. AbyK~j cwi‡e‡ki Dc‡hvMx ¯’vbxq ch©v‡q RbwcÖq 
wRivkvB‡ji g‡Zv †ev‡iv RvZ weª avb81, 5. †bwiKv 10 Gi 
weï× mvwi †_‡K D™¢vweZ †ivcv AvDk av‡bi m¦í RxebKvj m¤úbœ  
RvZ weª avb82, 6. ¯’vbxq ch©v‡q RbwcÖq KUK Zviv Rv‡Zi 
Abyiƒc †evbv AvDk gImy‡gi Pviv Ae¯’vq ga¨g gvÎvi Liv 
mnbkxj RvZ weª avb83 hvi djb †n±‡i Pvi Ub (A_©vr weª 
avb43 Gi †P‡q †n±‡i cÖvq GK Ub †ewk), 7. D”P gvÎvi wR¼ 
(27.6 wcwcGg) mg„× †ev‡iv RvZ weª avb84, 8. weª AvÂwjK 
Kvh©vjq Kzwgjøv †_‡K D™¢vweZ IB AÂ‡ji Dc‡hvMx †ivcv 
AvD‡ki RvZ weª avb85 Ges 9. A¨vb_vi KvjPvi c×wZ‡Z ˆRe 
cÖhyw³ wefvM D™¢vweZ †ev‡iv RvZ weª avb86| Gi g‡a¨ me©‡kl   
D™¢vweZ QqwU avb Rv‡Zi ˆewkó¨ I cÖ‡qvRbxqZv GLv‡b 
ch©vqµ‡g eY©bv Kiv n‡jv|

On 27 December National Seed Board (BRRI) has 
released six BRRI developed rice varieties such as BRRI 
dhan81, BRRI dhan82, BRRI dhan83, BRRI dhan84, 
BRRI dhan85 and BRRI dhan86. These varieties have 
been released lately as the NSB recommended to 
cultivate in farmer’s level throughout the country.  
 In total, BRRI has developed nine rice varieties 
including one hybrid in 2017.  The varieties are: 1. BRRI 
hybrid dhan6 for Aman season that yields 6.5 ton/ha, 2. 
BRRI dhan79 as submergence and stagnant flood 
tolerant rice, 3. Jasmine type aromatic T. Aman rice 
variety BRRI dhan80, 4. BRRI dhan81 for favourable 
Boro ecosystem, which is popular local variety Jira type, 
5. BRRI dhan82 as short duration T. Aus rice developed 
from pure line selected from NERICA-10, 6. BRRI 
dhan83 is moderately drought tolerant at seedling stage 
having grain colour similar to local popular variety 
Kataktara for broadcast/direct seeded/upland Aus rice 
ecosystem, 7. BRRI dhan84 is highly zinc enriched (27.6 
ppm) variety for Boro season, 8. BRRI dhan85, a   T. Aus 
variety for greater Comilla region and 9. BRRI dhan86 
has been developed by Biotechnology Division using 
anther culture method for favourable Boro season. 
Among them, the characteristics and specific needs of 
the most recently developed six rice varieties are as 
follows:

weª avb81 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK„wZ cÖvq weª avb28 Gi g‡Zv   

Z‡e cvZv GKUz †gvUv
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³ I wWM cvZv mvgvb¨ †njv‡bv
 av‡bi †Lvmvi iO L‡oi gZ, av‡bi AvK…wZ j¤^v I wPKb Ges  

 AMÖfvM mvgvb¨ euvKv‡bv
 Mv‡Qi D”PZv 100 †mwg I 1000 cyó av‡bi IRb 20.3 Mªvg 
 Pv‡j A¨vgvB‡jvR 26.5% Ges †cÖvwUb 10.3%

 D”P gvÎvi †cÖvwUb mg„× G Rv‡Z myMÜ e¨ZxZ wcÖwgqvg 
†KvqvwjwU av‡bi mKj ˆewkó¨ we`¨gvb| Pv‡ji AvK…wZ 
evmgwZi g‡Zv j¤^v I wPKb _vKvq we‡`‡k ißvwb‡hvM¨| RvZwU 
†`kxq evRv‡i wRiv av‡bi weKí wnmv‡e MÖnY‡hvM¨Zv cv‡e|

 RxebKvj: 140-145 w`b
 djb: †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©v I AbyK~j 

cwi‡e‡k m‡e©v”P 8.0 Ub/†n±i djb w`‡Z mÿg|

weª avb82 (†ivcv AvDk)
 NERICA10-7-PL2-B (weª avb82) †bwiKv 10 †_‡K  

 evQvBK…Z weï× mvwi
 Mv‡Qi D”PZv 110 †mwg I KvÐ k³ weavq X‡j covi Avk¼v 

†bB 
 ¯^vfvweK Ae¯’vq MvQ cÖwZ Kzwk msL¨v 10-12wU 
 Pv‡ji AvK…wZ gvSvwi †gvUv I fvZ SiS‡i 
 1000 av‡bi IRb 23.84 MÖvg 
 Pv‡j A¨vgvB‡jvR kZKiv 27 fvM I †cÖvwUb 7.6 fvM 
 weª avb82 Gi RxebKvj weª avb48 Gi †P‡q 4-5 w`b Kg| GwU 

¯^í RxebKvjxb RvZ nIqvq G avb Avev` Kivi ci Avgb avb 
Avev‡` mgm¨v n‡e bv| G RvZ †n±‡i 4.5-5.5 U‡bi †ewk 
djb w`‡Z m¶g| 

 RxebKvj: 100-105 w`b

weª avb 83 (†evbv AvDk)
 Pviv Ae¯’vq ga¨g gvÎvi Liv mnbkxj RvZ 
 G Rv‡Zi wWMcvZv cÖPwjZ weª avb 43 Gi †P‡q Lvov 
 Mv‡Qi D”PZv 100-105 †mw›UwgUvi
 `vbvi iO ¯’vbxq KUKZviv Rv‡Zi Abyiƒc  
 Pvj gvSvwi †gvUv, mv`v I fvZ SiS‡i
 Pv‡j A¨vgvB‡jv‡Ri cwigvY 26%
 kx‡l cyó `vbvi msL¨v weª avb43 Gi †P‡q M‡o 40-45wU  

 †ewk Ges wkl †_‡K avb mn‡R S‡i c‡o bv
 G Rv‡Zi wWMcvZv Lvov, `vbvi iO jvj‡P I av‡bi kxl jg¦v 

nIqvq cwic° Ae¯’vq †ÿZ †`L‡Z Lye AvKl©Yxq nq
 RxebKvj: 100-105 w`b
 djb: Dchy³ cwiPh©vq †n±‡i 4.0-5.3 Ub ch©šÍ djb †`q hv 

weª avb43 Gi †P‡q †n±‡i Kgc‡ÿ GK Ub †ewk

weª avb84 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ cÖvq weª avb28 Gi g‡Zv| G 

Rv‡Zi wWM cvZv Mvp meyR| av‡bi `vbvi iO nvjKv jvj‡P| 
 c~Y© eq¯‹ Mv‡Qi D”PZv 96 †mw›UwgUvi 
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg  
 Pv‡j †cªvwUb kZKiv 8.3 fvM Ges A¨vgvB‡jvR 25.5 fvM 
 cÖwZ †KwR Pv‡j 27.6 wgwjMÖvg wR¼ (D”P gvÎv) i‡q‡Q, hv 

cÖPwjZ Ab¨vb¨ Rv‡Zi †P‡q cÖwZ †KwR‡Z cÖvq 10-11 wgwjMÖvg 
†ewk| GQvovI cÖwZ †KwR Pv‡j 10 wgwjMÖvg (ga¨g gvÎv) 
Avqib i‡q‡Q hv cÖPwjZ Rv‡Zi †P‡q 5-6 wgwjMÖvg †ewk|

 G Rv‡Zi wWM cvZv †njv‡bv I j¤^v| cwic° Ae¯’vq  av‡bi 
wkl  wWM cvZvi Dc‡i _v‡K weavq †ÿZ †`L‡Z Lye AvKl©Yxq 
nq| 

  RxebKvj: 140-145 w`b hv  weª avb28 Gi Abyiƒc
 djb: †n±‡i 6.0-6.5 Ub| Dchy³ cwiPh©v I AbyK~j cwi‡e‡k 

m‡e©v”P 8.0 Ub/†n±i djb w`‡Z m¶g|

weª avb85 (†ivcv AvDk)
 Gi wWM cvZv Lvov I miæ| cvZvi iO meyR 
 Gi kxl¸‡jv Mv‡Qi Dc‡ii w`‡K _v‡K 
 c~Y© eq¯‹ Mv‡Qi D”PZv cÖvq 110 †mw›UwgUvi 
 av‡bi iO †mvbvwj I AvK…wZ wPKb Ges gvSvwi jg¦v
 Pvj gvSvwi jg¦v I wPKb Ges fvZ SiS‡i
 1000 cyó av‡bi IRb cÖvq 22.3 Mªvg 
 `vbvq A¨vgvB‡jv‡Ri cwigvY kZKiv 26 fvM
 Rjve×Zv mnbkxj nIqvq AvDk gImy‡g A‡cÿvK…Z wbPz  

GjvKv‡ZI Pvl Kiv m¤¢e| gvSvwi j¤^v AvKvi wewkó G av‡bi 
RvZ we‡klZ Kzwgj¬v AÂjmn †`‡ki c~e©vÂj we‡kl K‡i 
PÆMÖv‡g wKQz GjvKvq AvDk gImy‡g Pvlvev` Kiv hv‡e|

 RxebKvj: 108-110 w`b
 djb: †n±‡i 4.5-5.0 Ub| Z‡e Dchy³ cwiPh©vq †n±‡i 5.5 

Ub djb w`‡Z mÿg| 

weª avb86 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ weª avb28 Gi †P‡q Lv‡Uv 
 c~Y© eq¯‹ Mv‡Qi Mo D”PZv 95 †mw›UwgUvi 
 cvZv Mvp meyR Ges wWM cvZv Lvov 

 `vbv j¤^v I wPKb| `vbvi gv_v mvgvb¨ euvKv wKš‘ Pvj   
†mvRv I j¤^v

 Qovi AMÖfv‡Mi 3-5 `vbvq Lye ÿz`ª ïO _v‡K 
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³, ZvB X‡j c‡o bv 
 `vbvi iO L‡oi g‡Zv
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg 
 G av‡bi A¨vgvB‡jvR 25% Ges †cÖvwUb 10.1%
 Pv‡ji AvKvi-AvK…wZ j¤^v I wPKb _vKvq G av‡bi Pvj we‡`‡k 

ißvwb‡hvM¨
 weª avb86 Gi RxebKvj weª avb28 Gi g‡Zv| G Rv‡Zi KvÐ 

k³, cvZv Mvp meyR Ges wWM cvZv Lvov I j¤^v ZvB †ÿZ 
†`L‡Z Lye AvKl©Yxq nq| 

 RxebKvj: 140-145  w`b
 djb : †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©vq 8 Ub/†n±i 

ch©šÍ djb w`‡Z m¶g|  

BRRI dhan81 (Boro)
 Plant stature of BRRI dhan81 is similar to 
BRRI dhan28 but culm is stronger and leaf is 
thicker than that of BRRI dhan28
 Plant height is 100 cm
 1000 grain weight is 20.3 g and amylose 
content is 26.5% 
 Relatively higher protein content (10.3%) in grain
 Contains all the premium quality traits except 

aroma. Its grain size and shape is long-slender. It 
can be acceptable in the domestic market as the 
substitute  of Jira and it can be an exportable item 
as it is a basmati type variety.
 Growth duration is 140-145 days
 Yield 6.0-6.5 t/ha but this variety has potential to 
produce 8.0 t/ha yield under appropriate cultural 
management.

BRRI dhan82 (T. Aus)
 NERICA10-7-PL2-B (BRRI dhan82) has been  
 selected as pure line from NERICA10 
 Plant height is 110 cm, tiller per hill: 10-12
 Grain size and shape  is medium bold
 1000 grain weight is 23.84 g
 Amylose and protein content in grain is 27.0%  
  and 7.6 % respectively
 Cooked rice is non-sticky and tasty
 It matures 4-5 days earlier than BRRI dhan48
 Growth  duration: 100-105 days, Yield: 4.5-5.5 t/ha

 T. Aman rice can be cultivated after harvesting   
 BRRI dhan 82 as it is a short duration variety.

BRRI dhan83 (B. Aus)
 BRRI dhan83 is moderately drought tolerant at  
 seedling-stage and it can be direct seeded. 
 Plant height 100-105 cm and flag leaf semi-erect
 Reddish coloured grain, similar to that of local  
 variety Kataktara 
 Grain is medium bold, white and cooked rice is  
 non-sticky and tasty
 Amylose content in grain is 26.0%
 It can produce 4.0-5.3 t/ha yield per ha, which is  
 one ton higher than BRRI dhan43
 Growth duration: 100-105 days.

BRRI dhan84 (Boro)
 High zinc enriched variety 
 Plant height is 96 cm and flag leaf dark green
 Grain is medium bold, pericarp red and cooked  
 rice non-sticky and tasty
 1000 grain weight is 22.8 g
 Amylose and protein content in grain is   
 25.5% and 8.3% respectively
 This variety contains 27.6 ppm zinc in grain ,  
 which is 10-11 ppm higher than that of regular  
 rice
 It has 10.0 ppm Fe in grain, whereas regular  
 rice contains 5-6 ppm Fe only.
 Growth duration: 140-145 days
 Yield: 6.0-6.5 t/ha, potential to produce 8.0 t/ha  
 grain yield under favourable environmentand  
 appropriate cultural management.

BRRI dhan85 (T. Aus)
 Short duration variety having flag leaf erect  
 and narrow
 Plant height 110 cm and can withstand water  
 stagnation
 Grain is medium slender, white and cooked  
 rice non-sticky and tasty
 1000 grain weight is 22.3 g
 Amylose content in grain is 26.0%
 This variety can grow in low lying areas  
 because of its water stagnation tolerant ability
 It is suitable to cultivate in some eastern areas  
 including Comilla and Chittagong.
 Growth duration: 108-110 days, yield: 4.5-5.5 t/ha

BRRI dhan86 (Boro)
 Short duration anther cultured variety 
 Plant height is 95 cm, which is shorter than
    that of BRRI dhan28 and can withstand lodging
 Grain is medium slender, white and cooked  
 rice is non-sticky and tasty
 It has awn on the tip of panicle
 1000 grain weight is 22.8 g
 Amylose content in grain: 25.0%, protein: 10.1%
 Growth duration: 140-145 days
 Yield: 6.0-6.5 t/ha however, it has potential to  
 produce 8 t/ha grain yield under appropriate  
 cultural management.

AvšÍR©vwZK avb M‡elYv Bbw÷wUDU (Bwi) †gŠwjK M‡elYvi 
gva¨‡g av‡bi kixie„Ë¡xq cÖwµqv 
cwieZ©‡bi gva¨‡g 
Drcv`bkxjZv evov‡bvi Rb¨ C4 
ivBm cÖK‡í KvR Ki‡Q| C4 
cÖRvwZi Dw™¢‡` mv‡jvK 
ms‡køl‡Yi `ÿZv †ewk nIqvi 
Kvi‡Y f~Æv I miM‡gi wRb 
e¨envi K‡i av‡bi Drcv`b 
eû¸Y e„w× Kivi D‡Ï‡k¨ avb‡K 
C4 Dw™¢‡` cwiYZ Ki‡Z GB 
M‡elYv Kiv n‡”Q| m¤úªwZ  C4 
ivBm Kb‡mvwU©qvg †NvlYv 
w`‡q‡Qb Zuviv avb‡K C3 †_‡K 

C4 G iƒcvšÍ‡ii ¯^cœ ev¯Íevq‡b A‡bK`~i GwM‡q †M‡Qb| Zv‡`i 
G M‡elYv AMÖMwZi Lei wewfbœ MYgva¨‡g cÖPvwiZ n‡j welqwU 
gvbbxq K…wlgš¿x g‡nv`‡qi bR‡i Av‡m| wZwb D³ M‡elYvq 
evsjv‡`k‡K AšÍfy©³ Kiv Ges M‡elYv AMÖMwZ m‡iRwg‡b 
†`Lvi Rb¨ Bwi cwi`k©b K‡ib| G Ae¯’vq evsjv‡`‡k avb 
weÁvbx‡`i g‡a¨ C4 avb M‡elYv wb‡q bZzb Avkvi m~Pbv 
n‡q‡Q| 
 K…wlgš¿xi Bwi cwi`k©b: MZ 28 b‡f¤^i gvbbxq K…wlgš¿x 
gwZqv †PŠayix, wdwjcvB‡b Bwii m`i `ßi cwi`k©b K‡ib| Zvi 
mdi m½x‡`i g‡a¨ wQ‡jb, evsjv‡`k K…wl M‡elYv KvDwÝ‡ji 
wbe©vnx †Pqvig¨vb W. fvM¨ ivbx ewYK, weªi gnvcwiPvjK W. †gv. 
kvnRvnvb Kexi Ges K…wl M‡elYv dvD‡Ûk‡bi wbe©vnx cwiPvjK 
W. Iqv‡qm Kexi| C4 avb wb‡q 22 eQ‡ii M‡elYv †_‡K MZ 
mvZ eQ‡ii AMÖMwZ wel‡q j¨ve‡iUwi‡Z wek`fv‡e gvbbxq 
gš¿x‡K AewnZ K‡ib Bwii weÁvbx W. ievU© †Kv| gvbbxq gš¿x G 
M‡elYvi wel‡q AZ¨šÍ AvMÖn cÖKvk K‡ib| wZwb W. †Kv Gi 
mvejxj eY©bv ï‡b m‡šÍvl cÖKvk K‡ib Ges G Kvh©µ‡gi mvdj¨ 
Kvgbv K‡ib| wZwb e‡jb, G ai‡bi †gŠwjK M‡elYv AvMvgx 
cÖR‡b¥i Rb¨ Avkxe©v` e‡q Avb‡e| Zvi md‡ii j¶¨ wQj C4 
av‡bi M‡elYvi AMÖMwZ m‡iRwg‡b cwi`k©b Ges Bwii AvaywbK 
K…wl cÖhyw³i mvnv‡h¨ Rjevqy cwieZ©b-RwbZ cwiw¯’wZ‡Z 
evsjv‡`‡ki avb LvZ‡K myiÿv †`qv| Bwi‡Z C4 av‡bi AMÖMwZ 
wel‡q Av‡jvPbvq Ges C4 M‡elYvMvi I w¯ŒbnvDm 
cwi`k©bKv‡j wZwb C4 av‡bi e¨vcv‡i Mfxi AvMÖn cÖKvk K‡ib 
Ges Pjgvb C4 avb M‡elYv cÖK‡í evsjv‡`kx avb weÁvbx‡`i 
AšÍf©yw³i my‡hvM m„wói Rb¨ Aby‡iva Rvbvb| Bwii gnvcwiPvjK 
W. g¨v_y †gv‡ij Rev‡e gvbbxq gš¿x‡K Bwi-evsjv‡`k mn‡hvwMZv 
AwaKZi †Rvi`vi Kivi wbðqZv cÖ`vb K‡ib| W. †gv‡ij 
gvbbxq gš¿x‡K Õevsjv‡`‡ki K…l‡Ki c‡ÿ GKRb †hv×vÕ wn‡m‡e 
D‡jøL K‡i e‡jb, ÔGB Av¯’v I cÖZ¨vkv c~i‡Yi Rb¨ Avgv‡`i 
we`¨gvb mn‡hvwMZv I cÖ‡Póv eû¸Y e„w× Kiv cÖ‡qvRb|Õ

 C4 avb wK Ges †Kb cÖ‡qvRb: mv‡jvKms‡køl‡Yi wfwË‡Z 
Dw™¢`‡K  wZb fv‡M fvM Kiv hvq, †hgb C3, C4 Ges CAM 
(Crassulacean Acid 
Metabolism) (wPÎ 1)| 
c„w_exi Dw™¢`Kz‡ji g‡a¨ cÖvq 
85% C3, 5% C4 Ges 
10% CAM cÖRvwZi| C3 
n‡Z cÖvK…wZK weeZ©‡bi avivq 
C4 cÖwµqvi D™¢e n‡q‡Q| 
g~jZ D”P ZvcgvÎv I ï®‹ 
AÂ‡j Awf‡hvR‡bi Rb¨ 
mv‡jvKms‡køl‡Yi C4 
cÖRvwZi D™¢e n‡q‡Q| giæ 
AÂ‡ji Rb¨ C4 cÖwµqvi 
Awf‡hvR‡bi gva¨‡g CAM 
cÖwµqvi D™¢e n‡q‡Q| 
mv‡jvKms‡køl‡Yi C3 I C4 
cÖwµqvi g~j cv_©K¨ n‡jv, C4     
Dw™¢‡` evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ Ges `ywU 
av‡c `yB ai‡bi †Kv‡l m¤úbœ nq (wPÎ 1)| wPÎ-2 †Z C3 I 
C4 Dw™¢‡`i cvZvq evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ 
I Gbv‡UvwgK¨vj cv_©K¨ †`Lv‡bv n‡jv| GLv‡b C4 Dw™¢‡`i 
cvZvq fv¯‹zjvi evwÛ‡ji PZz©w`‡K †K¬v‡ivwdjhy³ †Kvl dy‡ji 
†Zvovi g‡Zv mvRv‡bv Av‡Q hv‡K µvÄ-Gbv‡Uvwg e‡j| DwjøwLZ 
MVbMZ cv_©K¨ QvovI C3 I C4 Dw™¢‡`i mv‡jvKms‡kølY 
cÖwµqvq CO2 M¨vm wd‡·k‡b e¨enƒZ GbRvB‡gi Kvh©ÿgZvi 
wfbœZv i‡q‡Q| C3 Gi †ÿ‡Î mv‡jvKms‡køl‡Yi mgq CO2 
M¨vm ivBey‡jvR-evBdm‡dU Kve©w·‡jR Aw·wR‡bR 
(RuBisCo) GbRvB‡gi mvnv‡h¨ cÖ_‡g wZb Kve©b wewkó GKwU 
†hŠM ˆZwi K‡i| wKš‘ ZvcgvÎv hw` 
300c Gi †ewk nq †m‡ÿ‡Î GB 
GbRvB‡gi CO2 Gi mv‡_ hy³ 
nIqvi cÖeYZv Kg‡Z _v‡K| †mB 
mv‡_ GUv Aw·‡R‡bi mv‡_ wewµqv 
Ki‡Z _v‡K, hv d‡Uv‡imwc‡ikb 
wn‡m‡e cwiwPZ| C3 Dw™¢‡` 
d ‡ U v ‡ i m w c ‡ i k b 
mv‡jvKms‡køl‡Yi `¶Zv Kwg‡q 
†`q| Ab¨w`‡K C4 mv‡jvK 
ms‡kølY cÖwµqvq 
d m ‡ d v B ‡ b v j c v B i æ ‡ f U 
Kv‡e©vw·‡jR GbRvBg (PEPC) 
CO2 wd‡·k‡b KvR K‡i hv ZvcgvÎv I Aw·‡R‡bi cÖwZ 
Avmw³ bv _vKvq AwaKZi Kvh©Ki| C4 Dw™¢‡`i evÛjkx‡_ 
µvÄ GbvUwg _vKvq Mig I ï®‹ AvenvIqv‡ZI GwU fv‡jvg‡Zv 
CO2 Gi mv‡_ hy³ nq| A_©vr G‡Z d‡Uv‡imwc‡ikb nq bv, 
d‡j 30-50% djb †e‡o hvq| GQvov C4 Dw™¢` cvwb mvkªqx| 
KviY w`‡bi DòZg mg‡q Ges hLb cvwbi ¯^íZv †`Lv †`q, 
ZLb Dw™¢‡`i cÎiÜ eÜ _vK‡jI C4 Dw™¢‡` mv‡jvKms‡kølY 

cÖwµqv Pj‡Z _v‡K| AwaKš‘ G RvZxq Dw™¢` bvBUª‡Rb e¨env‡i 
mvkªqx| KviY mgcwigvY Kve©b-WvB-A·vBW M¨vm hy³ Kivi 
Rb¨ C4 Dw™¢` Kg RuBisCo GbRvBg e¨envi K‡i| G 
GbRvBg¸‡jv Avm‡j †cÖvwUb hvi 15% N nIqvq, C4 Dw™¢‡` 
ZzjbvgyjK Kg N cÖ‡qvRb nq| 
 G Ae¯’vq fwel¨Z Lv`¨ Pvwn`v wbwðZ Ki‡Z C4 avb       
D™¢ve‡bi cÖ‡qvRbxqZv  µgk evo‡Q| KviY C3 avb µgea©gvb 
gvbyl‡`i Lv`¨ Pvwn`v Avi †gUv‡Z cvi‡Q bv| cwimsL¨vb 
Abyhvqx cÖwZw`b ¶zav RwbZ Kvi‡Y c„w_ex‡Z 26,000 gvbyl 
gviv hv‡”Q| cwiw¯’wZ Av‡iv fqven n‡”Q †Kbbv kni Avi 
KjKviLvbvi we¯Ív‡ii Kvi‡Y µgk dmwj Rwg Kg‡Q| ˆRe 
R¡vjvwbi Pvwn`v evovq wKQz dmj Lv`¨ wn‡m‡e e¨eüZ bv n‡q 
ˆRe R¡vjvwb ˆZwi‡Z e¨eüZ n‡”Q| Av‡iv GKUv KwVb ev¯ÍeZv 
Rjevqyi cwieZ©b, evsjv‡`k hvi Ab¨Zg cÖavb wkKvi| G  
cwieZ©b G‡`‡ki Rjevqy‡K Av‡iv Dò I ï®‹ K‡i Zzj‡Q| GB 
cwiw¯’wZ‡Z weÁvbxiv fve‡Qb, fwel¨‡Zi cÖ‡qvRb †gUv‡Z C4 
avb GKwU Ab¨Zg Dcvq n‡Z cv‡i| KviY C4 avb kZKiv 30 
fvM †ewk bvB‡Uªv‡Rb e¨envi Ki‡Z cv‡i weavq Gi 
Drcv`bkxjZv evo‡e| djb ÿgZvi Zzjbvg~jK we‡køl‡Y †`Lv 
†M‡Q, C3 av‡bi †P‡q C4 av‡b kZKiv 30 †_‡K 50 fvM †ewk 
djb nq| C4 avb D”P ZvcgvÎv I ï®‹ cwi‡e‡k AwaKZi 
Awf‡hvRb ÿgZv cÖ`k©b Ki‡Z cvi‡e|
 C4 avb cÖKí: C4 avb D™¢ve‡bi cÖ¯ÍvewU me©cÖ_g W. Rb 
wmwn 1995 mv‡j K‡ib, whwb Bwi‡Z GKRb Dw™¢` kvixiË¡we` 
wn‡m‡e Kg©iZ wQ‡jb| Z‡e cÖK…Z M‡elYvi KvR ïiæ nq 2008 
mv‡j hLb wej A¨vÛ †gwjÛv †MUm dvD‡Ûkb C4 avb M‡elYvq 
11.1 wgwjqb Wjvi Aby`vb †`b| eZ©gv‡b C4 avb cÖKíwU 
Z…Zxq ch©v‡q (2015-2019) Av‡Q Ges A·‡dvW© 
wek¦we`¨vj‡qi cÖ‡dmi †Rb j¨vs‡Wj GB M‡elYvi mgš^q 
Ki‡Qb| G cÖK‡í 8wU †`‡ki 12wU cÖwZôv‡bi  †gvU 18wU 
M‡elYv `‡ji weÁvbx I M‡el‡Kiv hy³ Av‡Qb| cÖwZôvb¸‡jv 
n‡jv: A‡óªwjqvb b¨vkbvj wek¦we`¨vjq (A‡÷ªwjqv), U‡i‡›Uv 
wek¦we`¨vjq (KvbvWv), PvBwbR GKv‡Wwg Ae mv‡qÝ (Pxb) 
g¨v· cøvsK Bbw÷wUDU Ae gwjKzjvi cøv›U wdwRIjwR Ges 
†nBbwiL †nBb wek¦we`¨vjq (Rvg©vwb), B›Uvib¨vkbvj ivBm 
wimvP© Bbw÷wUDU (Bwi) (wdwjcvBbm), GKv‡Wwg wmwbKv 
Bbw÷wUDU Ae gwjKzjvi ev‡qvjwR (ZvB‡c), †KgweªR 
wek¦we`¨vjq Ges A·‡dvW© wek¦we`¨vjq (BD‡K), †Wvbvì 
W¨vb‡dvW© cøv›U †m›Uvi, IqvwksUb †÷U wek¦we`¨vjq Ges 
wg‡b‡mvUv wek¦we`¨vjq (BDGmG)|
 M‡elYv AMÖMwZ: Bwii †bZ„‡Z¡ cwiPvwjZ C4 av‡bi 
M‡elYvq G ch©šÍ C4 c_cwiµgvi mv‡_ RwoZ  †gvU 11wU wRb 
av‡b cÖ‡ek Kiv‡bv n‡q‡Q Ges G‡`i Kvh©KvwiZv cixÿv Kiv 
n‡q‡Q| GB 11 wRb cybivq wewWªs cÖwµqvi gva¨‡g IR64 Rv‡Z 
wb‡q Avmv n‡q‡Q| Gi d‡j wRGg-IR64 mvaviY IR64 Gi 
Zzjbvq 5% Kve©b wd‡·kb e„w× †c‡q‡Q| Ab¨w`‡K A·‡dvW© 
wek¦we`¨vjq m¤úªwZ Current Biology Rvb©v‡j Zv‡`i M‡elYv 
AMÖMwZ cÖKvk K‡i‡Q| G‡Z †`Lv hvq, f~Ævi GOLDEN 2 Gi 

International Rice Research Institute (IRRI) has been 
conducted basic research to 
improve the productivity of 
rice through changing 
physiological processes 
under C4 rice project. 
Photosynthetic capacity of 
C4 plant species is quite 
high. Therefore, to improve 
multifold productivity of 
rice, the genes from maize 
and sorghum is being used 
to covert rice to C4. 
Recently, C4 rice 
consortium declared to 
overcome a key step 
towards gratifying the 

dream from C3 to C4 rice. After publication of the 
news about C4 rice research progress in mass media, 
honourable Agriculture Minister felt keen interest to 
C4 rice. Therefore, to include Bangladesh into C4 rice 
research and to see the field level research 
advancement honourable Agriculture Minister  
decided to visit IRRI. In this context, C4 rice research 
has created a new hope among the rice scientists of 
Bangladesh.
 Agriculture Minister’s IRRI visit. On 28 
November Agriculture Minister Matia Chowdhury 
visited International Rice Research Institute (IRRI) 
headquarters in the Philippines. The other Bangladeshi 
delegates of the visit included Executive Chairman of 
Bangladesh Agricultural Research Council Dr Bhagya 
Rani Banik, BRRI Director General Dr Md Shahjahan 
Kabir and Executive Director of Krishi Gobeshona 
Foundation Dr Wais Kabir.  Dr Robert Coe, working 
for the C4 Rice center in IRRI, briefed the Minister 
focusing mainly on the last seven years’ research 
findings. However, research on C4 rice has been 
continuing over the last 22 years. The Minister 
expressed her keen interest on C4 rice and wishes for 
greater success of this research. She said, this sort of 
basic research would bring blessings for future 
generations. Objectives of the visit were to observe 
current progress of C4 rice research and how IRRI’s 
modern agricultural technologies secure Bangladesh 
rice sector to fight against the adverse effect of climate 
change. During the discussion with IRRI scientists and 
while visiting C4 rice laboratory and screen house, the 
Minister requested IRRI to create avenues for the 
inclusion of Bangladeshi rice scientists in the ongoing 
‘C4 Rice Project’. IRRI Director General Dr Matthew 
Morell assured the Minister about the strengthening of 
IRRI-Bangladesh collaboration in return. Mentioning 
the Minister as a ‘fighter’ on behalf of farmers of 
Bangladesh’ Dr Morell said, ‘We really need to 
redouble our current efforts to repay the trust and 
expectations.’
 What is C4 rice and why we need it. Plants can 
be divided in to three types based on photosynthetic 
pathway ie C3, C4 and CAM (Crassulacean Acid 
Metabolism) (Fig. 1). Among the plants on the earth, 
85% comprises C3, 5% has C4 and the rest 10% has 
CAM pathway. C4 photosynthetic pathway has 
evolved from C3 over millions of years. In general, C4 
pathway evolved for high temperature and water 
limited-arid and semi-arid environments. On the other 
hand CAM has evolved for desert environment. The 
basic differences between C3 and C4 photosynthesis is 
the presence of Kranz-anatomy in the bundle sheath 
cell and photosynthesis is completed into two different 
types of cell in C4 plant (Fig. 1). In Figure2, C3 and C4 
plant leaf and the presence of Kranz-anatomy into C4 
and anatomical differences, here in C4 leaf bundle 
sheath cells having chlorophyll are arranged like 
flower bookie around vascular bundle known as 

Kranz-Anatomy. Not only the above mentioned 
anatomical differences between C3 and C4, but there is 
also differences about the efficiencies of CO2 fixation 

enzymes. In C3 plant, 
CO2 is first fixed into a 
compound with three 
carbons (C3) by the 
photosynthetic enzyme 
r ibulosebisphosphate 
carboxylase/oxygenase 
(RuBisCo). But RuBisCo 
in C3 plants catalyzes 
with oxygen at 
temperatures above 30°C 
reducing CO2 fixation and 
photosynthetic efficiency, 
which is called 
photorespiration (rather 
than photosynthesis). 
 In C4 system, 
phosphoenolpyruvate 

carboxylase (PEPC) enzyme first fixes carbon atom 
and it has no affinity to oxygen and sensitivity to 
temperature, therefore it is more efficient. On contrary 
C4 plant due to its Kranz-anatomy within bundle 
sheath cell, minimizes photorespiration and fixes CO2 
in hotter and dryer environments more efficiently that 
eventually results in 30-50% yield increase. Also C4 
plant displays greater water use efficiency as it has the 
pores in the leaves (stomata) partially closed during 
the hottest part of the day and in water deficit 
condition. Moreover C4 plant has 30% increased 
nitrogen use efficiency as the plant needs lower 
amounts of RuBisCo enzymes for the same amount of 

CO2 fixed (enzymes contain 
15% nitrogen). Therefore, 
rice scientists are dreaming 
to transform C3 rice to C4 
rice. 
 The achievement of 
C4 rice is very crucial since 
the present C3 rice is unable 
to feed the ever-increasing 
population as statistics say 
each day about 26,000 
people are dying worldwide 
from hunger-related causes. 
To worsen the scenario, the 
rice production area is 

continually being reduced by expansion of cities and 
industries. Moreover, the increasing demand for 
biofuels will turn in competition between grain for fuel 
and grain for food, resulting food price hike. Also the 
world especially Bangladesh is on the verge of another 
cruel reality, the climate change, which is likely to 
make the atmosphere even hotter and drier. In this 
light, now there is a growing body of scientific opinion 
that C4 rice is one of the options to cope with future 

need. We need C4 rice as it may produce 30-50% more 
yield utilizing more nitrogen and it can cope with high 
temperature and dry environment.
 The C4 rice project. To great relief of mankind, 
Dr John Sheehy, a plant physiologist in IRRI, first 
conceived the dream of C4 rice back in 1995. The 
research was started after Bill and Melinda Gates 
Foundation awarded a grant of $11.1 million in 2008 
to fund C4 rice research. Currently the ‘C4 Rice 
Project’ is a multi-billion mega endeavour, which is 
now in Phase-III (2015-2019) and is coordinated by 
Professor Jane Langdale at the University of Oxford. 
Scientists and researchers from 18 research groups and 
12 institutions in eight countries are in collaboration 
with the project. The Institutions are: Australian 
National University (Australia), University of Toronto 
(Canada), Chinese Academy of Sciences (China), Max 
Planck Institute of Molecular Plant Physiology and 
Heinrich Heine University (Germany), International 
Rice Research Institute (IRRI) (the Philippines), 
Academia Sinica Institute of Molecular Biology 
(Taipei), University of Cambridge and University of 
Oxford (UK), Donald Danforth Plant Center, 
Washington State University, and University of 
Minnesota (USA).
 Research progress. To date about 11 genes related 
to C4 photosynthetic pathway inserted into rice 
through the leadership of IRRI. Again all these 11 
genes pooled into single genetic background of IR64 
through conventional hybridization. By inserting 11 
genes into IR64 resulting only 5% increase of carbon 
fixation like C4 pathway. On the other hand, at the 
University of Oxford a single maize gene 
(GOLDEN2-like gene) into rice leaf gave proto-Kranz 
anatomy, an initial step in the evolutionary trajectory 
from C3 to C4. Recently, Social Science Division of 
IRRI published a paper on  the progress of C4 rice and 
estimated projected cost for the development and 
release of GM-C4 rice in 13 Asian countries by 2035. 
The overall projection showed around $106 million for 
R&D and $18.8 million for regulatory and compliance 
cost.

g‡Zv wRb av‡b cÖ‡ek Kiv‡bvi d‡j av‡bi cvZvq †cÖv‡Uv-µvÄ 
GbvUwg ˆZwi n‡q‡Q hv C3 avb n‡Z C4 av‡b iƒcvšÍ‡ii 
cÖv_wgK avc| m¤úªwZ Bwii mvgvwRK weÁvb wefvM C4 av‡bi 
M‡elYvi AMÖMwZ ch©v‡jvPbv K‡i †`wL‡q‡Qb, AvMvgx 2035 
mvj bvMv` wRGg-C4 avb D™¢veb Ges Gwkqvi 13 †`‡k GwU 
Aegy³ Ki‡Z M‡elYv Lv‡Z cÖvq 106 wgwjqb Wjvi Ges wRGg 
avb Aegyw³‡Z 18.8 wgwjqb Wjvi e¨q Ki‡Z n‡e| 
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MZ 27 wW‡m¤^i RvZxq exR †evW© evsjv‡`k avb M‡elYv 
Bbw÷wUDU (weª) D™¢vweZ QqwU  bZzb av‡bi RvZ mviv‡`‡k K„lK 
ch©v‡q Pvlvev‡`i Rb¨ Aegy³ K‡i‡Q| G RvZ¸‡jv n‡jv weª 
avb81, weª avb82, weª avb83, weª avb84, weª avb85 I weª avb86|  
me wgwj‡q weª 2017 mv‡j GKwU nvBweªW av‡bi RvZmn            
†gvU bqwU D”P djbkxj  av‡bi RvZ D™¢veb K‡i‡Q| 
 G RvZ¸‡jvi g‡a¨ Av‡Q 1. Avgb gImy‡gi weª nvBweªW avb6 
hvi djb †n±‡i 6.5 Ub, 2. RjgMœZv I Rjve×Zv mnbkxj 
Avgb RvZ weª avb79, 3. †Rmwgb m`„k myMwÜ Avgb RvZ weª 
avb80, 4. AbyK~j cwi‡e‡ki Dc‡hvMx ¯’vbxq ch©v‡q RbwcÖq 
wRivkvB‡ji g‡Zv †ev‡iv RvZ weª avb81, 5. †bwiKv 10 Gi 
weï× mvwi †_‡K D™¢vweZ †ivcv AvDk av‡bi m¦í RxebKvj m¤úbœ  
RvZ weª avb82, 6. ¯’vbxq ch©v‡q RbwcÖq KUK Zviv Rv‡Zi 
Abyiƒc †evbv AvDk gImy‡gi Pviv Ae¯’vq ga¨g gvÎvi Liv 
mnbkxj RvZ weª avb83 hvi djb †n±‡i Pvi Ub (A_©vr weª 
avb43 Gi †P‡q †n±‡i cÖvq GK Ub †ewk), 7. D”P gvÎvi wR¼ 
(27.6 wcwcGg) mg„× †ev‡iv RvZ weª avb84, 8. weª AvÂwjK 
Kvh©vjq Kzwgjøv †_‡K D™¢vweZ IB AÂ‡ji Dc‡hvMx †ivcv 
AvD‡ki RvZ weª avb85 Ges 9. A¨vb_vi KvjPvi c×wZ‡Z ˆRe 
cÖhyw³ wefvM D™¢vweZ †ev‡iv RvZ weª avb86| Gi g‡a¨ me©‡kl   
D™¢vweZ QqwU avb Rv‡Zi ˆewkó¨ I cÖ‡qvRbxqZv GLv‡b 
ch©vqµ‡g eY©bv Kiv n‡jv|

weª avb81 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK„wZ cÖvq weª avb28 Gi g‡Zv   

Z‡e cvZv GKUz †gvUv
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³ I wWM cvZv mvgvb¨ †njv‡bv
 av‡bi †Lvmvi iO L‡oi gZ, av‡bi AvK…wZ j¤^v I wPKb Ges  

 AMÖfvM mvgvb¨ euvKv‡bv
 Mv‡Qi D”PZv 100 †mwg I 1000 cyó av‡bi IRb 20.3 Mªvg 
 Pv‡j A¨vgvB‡jvR 26.5% Ges †cÖvwUb 10.3%

 D”P gvÎvi †cÖvwUb mg„× G Rv‡Z myMÜ e¨ZxZ wcÖwgqvg 
†KvqvwjwU av‡bi mKj ˆewkó¨ we`¨gvb| Pv‡ji AvK…wZ 
evmgwZi g‡Zv j¤^v I wPKb _vKvq we‡`‡k ißvwb‡hvM¨| RvZwU 
†`kxq evRv‡i wRiv av‡bi weKí wnmv‡e MÖnY‡hvM¨Zv cv‡e|

 RxebKvj: 140-145 w`b
 djb: †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©v I AbyK~j 

cwi‡e‡k m‡e©v”P 8.0 Ub/†n±i djb w`‡Z mÿg|

weª avb82 (†ivcv AvDk)
 NERICA10-7-PL2-B (weª avb82) †bwiKv 10 †_‡K  

 evQvBK…Z weï× mvwi
 Mv‡Qi D”PZv 110 †mwg I KvÐ k³ weavq X‡j covi Avk¼v 

†bB 
 ¯^vfvweK Ae¯’vq MvQ cÖwZ Kzwk msL¨v 10-12wU 
 Pv‡ji AvK…wZ gvSvwi †gvUv I fvZ SiS‡i 
 1000 av‡bi IRb 23.84 MÖvg 
 Pv‡j A¨vgvB‡jvR kZKiv 27 fvM I †cÖvwUb 7.6 fvM 
 weª avb82 Gi RxebKvj weª avb48 Gi †P‡q 4-5 w`b Kg| GwU 

¯^í RxebKvjxb RvZ nIqvq G avb Avev` Kivi ci Avgb avb 
Avev‡` mgm¨v n‡e bv| G RvZ †n±‡i 4.5-5.5 U‡bi †ewk 
djb w`‡Z m¶g| 

 RxebKvj: 100-105 w`b

weª avb 83 (†evbv AvDk)
 Pviv Ae¯’vq ga¨g gvÎvi Liv mnbkxj RvZ 
 G Rv‡Zi wWMcvZv cÖPwjZ weª avb 43 Gi †P‡q Lvov 
 Mv‡Qi D”PZv 100-105 †mw›UwgUvi
 `vbvi iO ¯’vbxq KUKZviv Rv‡Zi Abyiƒc  
 Pvj gvSvwi †gvUv, mv`v I fvZ SiS‡i
 Pv‡j A¨vgvB‡jv‡Ri cwigvY 26%
 kx‡l cyó `vbvi msL¨v weª avb43 Gi †P‡q M‡o 40-45wU  

 †ewk Ges wkl †_‡K avb mn‡R S‡i c‡o bv
 G Rv‡Zi wWMcvZv Lvov, `vbvi iO jvj‡P I av‡bi kxl jg¦v 

nIqvq cwic° Ae¯’vq †ÿZ †`L‡Z Lye AvKl©Yxq nq
 RxebKvj: 100-105 w`b
 djb: Dchy³ cwiPh©vq †n±‡i 4.0-5.3 Ub ch©šÍ djb †`q hv 

weª avb43 Gi †P‡q †n±‡i Kgc‡ÿ GK Ub †ewk

weª avb84 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ cÖvq weª avb28 Gi g‡Zv| G 

Rv‡Zi wWM cvZv Mvp meyR| av‡bi `vbvi iO nvjKv jvj‡P| 
 c~Y© eq¯‹ Mv‡Qi D”PZv 96 †mw›UwgUvi 
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg  
 Pv‡j †cªvwUb kZKiv 8.3 fvM Ges A¨vgvB‡jvR 25.5 fvM 
 cÖwZ †KwR Pv‡j 27.6 wgwjMÖvg wR¼ (D”P gvÎv) i‡q‡Q, hv 

cÖPwjZ Ab¨vb¨ Rv‡Zi †P‡q cÖwZ †KwR‡Z cÖvq 10-11 wgwjMÖvg 
†ewk| GQvovI cÖwZ †KwR Pv‡j 10 wgwjMÖvg (ga¨g gvÎv) 
Avqib i‡q‡Q hv cÖPwjZ Rv‡Zi †P‡q 5-6 wgwjMÖvg †ewk|

 G Rv‡Zi wWM cvZv †njv‡bv I j¤^v| cwic° Ae¯’vq  av‡bi 
wkl  wWM cvZvi Dc‡i _v‡K weavq †ÿZ †`L‡Z Lye AvKl©Yxq 
nq| 

  RxebKvj: 140-145 w`b hv  weª avb28 Gi Abyiƒc
 djb: †n±‡i 6.0-6.5 Ub| Dchy³ cwiPh©v I AbyK~j cwi‡e‡k 

m‡e©v”P 8.0 Ub/†n±i djb w`‡Z m¶g|

weª avb85 (†ivcv AvDk)
 Gi wWM cvZv Lvov I miæ| cvZvi iO meyR 
 Gi kxl¸‡jv Mv‡Qi Dc‡ii w`‡K _v‡K 
 c~Y© eq¯‹ Mv‡Qi D”PZv cÖvq 110 †mw›UwgUvi 
 av‡bi iO †mvbvwj I AvK…wZ wPKb Ges gvSvwi jg¦v
 Pvj gvSvwi jg¦v I wPKb Ges fvZ SiS‡i
 1000 cyó av‡bi IRb cÖvq 22.3 Mªvg 
 `vbvq A¨vgvB‡jv‡Ri cwigvY kZKiv 26 fvM
 Rjve×Zv mnbkxj nIqvq AvDk gImy‡g A‡cÿvK…Z wbPz  

GjvKv‡ZI Pvl Kiv m¤¢e| gvSvwi j¤^v AvKvi wewkó G av‡bi 
RvZ we‡klZ Kzwgj¬v AÂjmn †`‡ki c~e©vÂj we‡kl K‡i 
PÆMÖv‡g wKQz GjvKvq AvDk gImy‡g Pvlvev` Kiv hv‡e|

 RxebKvj: 108-110 w`b
 djb: †n±‡i 4.5-5.0 Ub| Z‡e Dchy³ cwiPh©vq †n±‡i 5.5 

Ub djb w`‡Z mÿg| 

weª avb86 (†ev‡iv)
 A½R Ae¯’vq Mv‡Qi AvK…wZ weª avb28 Gi †P‡q Lv‡Uv 
 c~Y© eq¯‹ Mv‡Qi Mo D”PZv 95 †mw›UwgUvi 
 cvZv Mvp meyR Ges wWM cvZv Lvov 

 `vbv j¤^v I wPKb| `vbvi gv_v mvgvb¨ euvKv wKš‘ Pvj   
†mvRv I j¤^v

 Qovi AMÖfv‡Mi 3-5 `vbvq Lye ÿz`ª ïO _v‡K 
 Mv‡Qi KvÐ weª avb28 Gi †P‡q k³, ZvB X‡j c‡o bv 
 `vbvi iO L‡oi g‡Zv
 1000 cyó av‡bi IRb cÖvq 22.8 Mªvg 
 G av‡bi A¨vgvB‡jvR 25% Ges †cÖvwUb 10.1%
 Pv‡ji AvKvi-AvK…wZ j¤^v I wPKb _vKvq G av‡bi Pvj we‡`‡k 

ißvwb‡hvM¨
 weª avb86 Gi RxebKvj weª avb28 Gi g‡Zv| G Rv‡Zi KvÐ 

k³, cvZv Mvp meyR Ges wWM cvZv Lvov I j¤^v ZvB †ÿZ 
†`L‡Z Lye AvKl©Yxq nq| 

 RxebKvj: 140-145  w`b
 djb : †n±‡i 6.0-6.5 Ub| Z‡e Dchy³ cwiPh©vq 8 Ub/†n±i 

ch©šÍ djb w`‡Z m¶g|  

AvšÍR©vwZK avb M‡elYv Bbw÷wUDU (Bwi) †gŠwjK M‡elYvi 
gva¨‡g av‡bi kixie„Ë¡xq cÖwµqv 
cwieZ©‡bi gva¨‡g 
Drcv`bkxjZv evov‡bvi Rb¨ C4 
ivBm cÖK‡í KvR Ki‡Q| C4 
cÖRvwZi Dw™¢‡` mv‡jvK 
ms‡køl‡Yi `ÿZv †ewk nIqvi 
Kvi‡Y f~Æv I miM‡gi wRb 
e¨envi K‡i av‡bi Drcv`b 
eû¸Y e„w× Kivi D‡Ï‡k¨ avb‡K 
C4 Dw™¢‡` cwiYZ Ki‡Z GB 
M‡elYv Kiv n‡”Q| m¤úªwZ  C4 
ivBm Kb‡mvwU©qvg †NvlYv 
w`‡q‡Qb Zuviv avb‡K C3 †_‡K 

C4 G iƒcvšÍ‡ii ¯^cœ ev¯Íevq‡b A‡bK`~i GwM‡q †M‡Qb| Zv‡`i 
G M‡elYv AMÖMwZi Lei wewfbœ MYgva¨‡g cÖPvwiZ n‡j welqwU 
gvbbxq K…wlgš¿x g‡nv`‡qi bR‡i Av‡m| wZwb D³ M‡elYvq 
evsjv‡`k‡K AšÍfy©³ Kiv Ges M‡elYv AMÖMwZ m‡iRwg‡b 
†`Lvi Rb¨ Bwi cwi`k©b K‡ib| G Ae¯’vq evsjv‡`‡k avb 
weÁvbx‡`i g‡a¨ C4 avb M‡elYv wb‡q bZzb Avkvi m~Pbv 
n‡q‡Q| 
 K…wlgš¿xi Bwi cwi`k©b: MZ 28 b‡f¤^i gvbbxq K…wlgš¿x 
gwZqv †PŠayix, wdwjcvB‡b Bwii m`i `ßi cwi`k©b K‡ib| Zvi 
mdi m½x‡`i g‡a¨ wQ‡jb, evsjv‡`k K…wl M‡elYv KvDwÝ‡ji 
wbe©vnx †Pqvig¨vb W. fvM¨ ivbx ewYK, weªi gnvcwiPvjK W. †gv. 
kvnRvnvb Kexi Ges K…wl M‡elYv dvD‡Ûk‡bi wbe©vnx cwiPvjK 
W. Iqv‡qm Kexi| C4 avb wb‡q 22 eQ‡ii M‡elYv †_‡K MZ 
mvZ eQ‡ii AMÖMwZ wel‡q j¨ve‡iUwi‡Z wek`fv‡e gvbbxq 
gš¿x‡K AewnZ K‡ib Bwii weÁvbx W. ievU© †Kv| gvbbxq gš¿x G 
M‡elYvi wel‡q AZ¨šÍ AvMÖn cÖKvk K‡ib| wZwb W. †Kv Gi 
mvejxj eY©bv ï‡b m‡šÍvl cÖKvk K‡ib Ges G Kvh©µ‡gi mvdj¨ 
Kvgbv K‡ib| wZwb e‡jb, G ai‡bi †gŠwjK M‡elYv AvMvgx 
cÖR‡b¥i Rb¨ Avkxe©v` e‡q Avb‡e| Zvi md‡ii j¶¨ wQj C4 
av‡bi M‡elYvi AMÖMwZ m‡iRwg‡b cwi`k©b Ges Bwii AvaywbK 
K…wl cÖhyw³i mvnv‡h¨ Rjevqy cwieZ©b-RwbZ cwiw¯’wZ‡Z 
evsjv‡`‡ki avb LvZ‡K myiÿv †`qv| Bwi‡Z C4 av‡bi AMÖMwZ 
wel‡q Av‡jvPbvq Ges C4 M‡elYvMvi I w¯ŒbnvDm 
cwi`k©bKv‡j wZwb C4 av‡bi e¨vcv‡i Mfxi AvMÖn cÖKvk K‡ib 
Ges Pjgvb C4 avb M‡elYv cÖK‡í evsjv‡`kx avb weÁvbx‡`i 
AšÍf©yw³i my‡hvM m„wói Rb¨ Aby‡iva Rvbvb| Bwii gnvcwiPvjK 
W. g¨v_y †gv‡ij Rev‡e gvbbxq gš¿x‡K Bwi-evsjv‡`k mn‡hvwMZv 
AwaKZi †Rvi`vi Kivi wbðqZv cÖ`vb K‡ib| W. †gv‡ij 
gvbbxq gš¿x‡K Õevsjv‡`‡ki K…l‡Ki c‡ÿ GKRb †hv×vÕ wn‡m‡e 
D‡jøL K‡i e‡jb, ÔGB Av¯’v I cÖZ¨vkv c~i‡Yi Rb¨ Avgv‡`i 
we`¨gvb mn‡hvwMZv I cÖ‡Póv eû¸Y e„w× Kiv cÖ‡qvRb|Õ

 C4 avb wK Ges †Kb cÖ‡qvRb: mv‡jvKms‡køl‡Yi wfwË‡Z 
Dw™¢`‡K  wZb fv‡M fvM Kiv hvq, †hgb C3, C4 Ges CAM 
(Crassulacean Acid 
Metabolism) (wPÎ 1)| 
c„w_exi Dw™¢`Kz‡ji g‡a¨ cÖvq 
85% C3, 5% C4 Ges 
10% CAM cÖRvwZi| C3 
n‡Z cÖvK…wZK weeZ©‡bi avivq 
C4 cÖwµqvi D™¢e n‡q‡Q| 
g~jZ D”P ZvcgvÎv I ï®‹ 
AÂ‡j Awf‡hvR‡bi Rb¨ 
mv‡jvKms‡køl‡Yi C4 
cÖRvwZi D™¢e n‡q‡Q| giæ 
AÂ‡ji Rb¨ C4 cÖwµqvi 
Awf‡hvR‡bi gva¨‡g CAM 
cÖwµqvi D™¢e n‡q‡Q| 
mv‡jvKms‡køl‡Yi C3 I C4 
cÖwµqvi g~j cv_©K¨ n‡jv, C4     
Dw™¢‡` evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ Ges `ywU 
av‡c `yB ai‡bi †Kv‡l m¤úbœ nq (wPÎ 1)| wPÎ-2 †Z C3 I 
C4 Dw™¢‡`i cvZvq evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ 
I Gbv‡UvwgK¨vj cv_©K¨ †`Lv‡bv n‡jv| GLv‡b C4 Dw™¢‡`i 
cvZvq fv¯‹zjvi evwÛ‡ji PZz©w`‡K †K¬v‡ivwdjhy³ †Kvl dy‡ji 
†Zvovi g‡Zv mvRv‡bv Av‡Q hv‡K µvÄ-Gbv‡Uvwg e‡j| DwjøwLZ 
MVbMZ cv_©K¨ QvovI C3 I C4 Dw™¢‡`i mv‡jvKms‡kølY 
cÖwµqvq CO2 M¨vm wd‡·k‡b e¨enƒZ GbRvB‡gi Kvh©ÿgZvi 
wfbœZv i‡q‡Q| C3 Gi †ÿ‡Î mv‡jvKms‡køl‡Yi mgq CO2 
M¨vm ivBey‡jvR-evBdm‡dU Kve©w·‡jR Aw·wR‡bR 
(RuBisCo) GbRvB‡gi mvnv‡h¨ cÖ_‡g wZb Kve©b wewkó GKwU 
†hŠM ˆZwi K‡i| wKš‘ ZvcgvÎv hw` 
300c Gi †ewk nq †m‡ÿ‡Î GB 
GbRvB‡gi CO2 Gi mv‡_ hy³ 
nIqvi cÖeYZv Kg‡Z _v‡K| †mB 
mv‡_ GUv Aw·‡R‡bi mv‡_ wewµqv 
Ki‡Z _v‡K, hv d‡Uv‡imwc‡ikb 
wn‡m‡e cwiwPZ| C3 Dw™¢‡` 
d ‡ U v ‡ i m w c ‡ i k b 
mv‡jvKms‡køl‡Yi `¶Zv Kwg‡q 
†`q| Ab¨w`‡K C4 mv‡jvK 
ms‡kølY cÖwµqvq 
d m ‡ d v B ‡ b v j c v B i æ ‡ f U 
Kv‡e©vw·‡jR GbRvBg (PEPC) 
CO2 wd‡·k‡b KvR K‡i hv ZvcgvÎv I Aw·‡R‡bi cÖwZ 
Avmw³ bv _vKvq AwaKZi Kvh©Ki| C4 Dw™¢‡`i evÛjkx‡_ 
µvÄ GbvUwg _vKvq Mig I ï®‹ AvenvIqv‡ZI GwU fv‡jvg‡Zv 
CO2 Gi mv‡_ hy³ nq| A_©vr G‡Z d‡Uv‡imwc‡ikb nq bv, 
d‡j 30-50% djb †e‡o hvq| GQvov C4 Dw™¢` cvwb mvkªqx| 
KviY w`‡bi DòZg mg‡q Ges hLb cvwbi ¯^íZv †`Lv †`q, 
ZLb Dw™¢‡`i cÎiÜ eÜ _vK‡jI C4 Dw™¢‡` mv‡jvKms‡kølY 

cÖwµqv Pj‡Z _v‡K| AwaKš‘ G RvZxq Dw™¢` bvBUª‡Rb e¨env‡i 
mvkªqx| KviY mgcwigvY Kve©b-WvB-A·vBW M¨vm hy³ Kivi 
Rb¨ C4 Dw™¢` Kg RuBisCo GbRvBg e¨envi K‡i| G 
GbRvBg¸‡jv Avm‡j †cÖvwUb hvi 15% N nIqvq, C4 Dw™¢‡` 
ZzjbvgyjK Kg N cÖ‡qvRb nq| 
 G Ae¯’vq fwel¨Z Lv`¨ Pvwn`v wbwðZ Ki‡Z C4 avb       
D™¢ve‡bi cÖ‡qvRbxqZv  µgk evo‡Q| KviY C3 avb µgea©gvb 
gvbyl‡`i Lv`¨ Pvwn`v Avi †gUv‡Z cvi‡Q bv| cwimsL¨vb 
Abyhvqx cÖwZw`b ¶zav RwbZ Kvi‡Y c„w_ex‡Z 26,000 gvbyl 
gviv hv‡”Q| cwiw¯’wZ Av‡iv fqven n‡”Q †Kbbv kni Avi 
KjKviLvbvi we¯Ív‡ii Kvi‡Y µgk dmwj Rwg Kg‡Q| ˆRe 
R¡vjvwbi Pvwn`v evovq wKQz dmj Lv`¨ wn‡m‡e e¨eüZ bv n‡q 
ˆRe R¡vjvwb ˆZwi‡Z e¨eüZ n‡”Q| Av‡iv GKUv KwVb ev¯ÍeZv 
Rjevqyi cwieZ©b, evsjv‡`k hvi Ab¨Zg cÖavb wkKvi| G  
cwieZ©b G‡`‡ki Rjevqy‡K Av‡iv Dò I ï®‹ K‡i Zzj‡Q| GB 
cwiw¯’wZ‡Z weÁvbxiv fve‡Qb, fwel¨‡Zi cÖ‡qvRb †gUv‡Z C4 
avb GKwU Ab¨Zg Dcvq n‡Z cv‡i| KviY C4 avb kZKiv 30 
fvM †ewk bvB‡Uªv‡Rb e¨envi Ki‡Z cv‡i weavq Gi 
Drcv`bkxjZv evo‡e| djb ÿgZvi Zzjbvg~jK we‡køl‡Y †`Lv 
†M‡Q, C3 av‡bi †P‡q C4 av‡b kZKiv 30 †_‡K 50 fvM †ewk 
djb nq| C4 avb D”P ZvcgvÎv I ï®‹ cwi‡e‡k AwaKZi 
Awf‡hvRb ÿgZv cÖ`k©b Ki‡Z cvi‡e|
 C4 avb cÖKí: C4 avb D™¢ve‡bi cÖ¯ÍvewU me©cÖ_g W. Rb 
wmwn 1995 mv‡j K‡ib, whwb Bwi‡Z GKRb Dw™¢` kvixiË¡we` 
wn‡m‡e Kg©iZ wQ‡jb| Z‡e cÖK…Z M‡elYvi KvR ïiæ nq 2008 
mv‡j hLb wej A¨vÛ †gwjÛv †MUm dvD‡Ûkb C4 avb M‡elYvq 
11.1 wgwjqb Wjvi Aby`vb †`b| eZ©gv‡b C4 avb cÖKíwU 
Z…Zxq ch©v‡q (2015-2019) Av‡Q Ges A·‡dvW© 
wek¦we`¨vj‡qi cÖ‡dmi †Rb j¨vs‡Wj GB M‡elYvi mgš^q 
Ki‡Qb| G cÖK‡í 8wU †`‡ki 12wU cÖwZôv‡bi  †gvU 18wU 
M‡elYv `‡ji weÁvbx I M‡el‡Kiv hy³ Av‡Qb| cÖwZôvb¸‡jv 
n‡jv: A‡óªwjqvb b¨vkbvj wek¦we`¨vjq (A‡÷ªwjqv), U‡i‡›Uv 
wek¦we`¨vjq (KvbvWv), PvBwbR GKv‡Wwg Ae mv‡qÝ (Pxb) 
g¨v· cøvsK Bbw÷wUDU Ae gwjKzjvi cøv›U wdwRIjwR Ges 
†nBbwiL †nBb wek¦we`¨vjq (Rvg©vwb), B›Uvib¨vkbvj ivBm 
wimvP© Bbw÷wUDU (Bwi) (wdwjcvBbm), GKv‡Wwg wmwbKv 
Bbw÷wUDU Ae gwjKzjvi ev‡qvjwR (ZvB‡c), †KgweªR 
wek¦we`¨vjq Ges A·‡dvW© wek¦we`¨vjq (BD‡K), †Wvbvì 
W¨vb‡dvW© cøv›U †m›Uvi, IqvwksUb †÷U wek¦we`¨vjq Ges 
wg‡b‡mvUv wek¦we`¨vjq (BDGmG)|
 M‡elYv AMÖMwZ: Bwii †bZ„‡Z¡ cwiPvwjZ C4 av‡bi 
M‡elYvq G ch©šÍ C4 c_cwiµgvi mv‡_ RwoZ  †gvU 11wU wRb 
av‡b cÖ‡ek Kiv‡bv n‡q‡Q Ges G‡`i Kvh©KvwiZv cixÿv Kiv 
n‡q‡Q| GB 11 wRb cybivq wewWªs cÖwµqvi gva¨‡g IR64 Rv‡Z 
wb‡q Avmv n‡q‡Q| Gi d‡j wRGg-IR64 mvaviY IR64 Gi 
Zzjbvq 5% Kve©b wd‡·kb e„w× †c‡q‡Q| Ab¨w`‡K A·‡dvW© 
wek¦we`¨vjq m¤úªwZ Current Biology Rvb©v‡j Zv‡`i M‡elYv 
AMÖMwZ cÖKvk K‡i‡Q| G‡Z †`Lv hvq, f~Ævi GOLDEN 2 Gi 

International Rice Research Institute (IRRI) has been 
conducted basic research to 
improve the productivity of 
rice through changing 
physiological processes 
under C4 rice project. 
Photosynthetic capacity of 
C4 plant species is quite 
high. Therefore, to improve 
multifold productivity of 
rice, the genes from maize 
and sorghum is being used 
to covert rice to C4. 
Recently, C4 rice 
consortium declared to 
overcome a key step 
towards gratifying the 

dream from C3 to C4 rice. After publication of the 
news about C4 rice research progress in mass media, 
honourable Agriculture Minister felt keen interest to 
C4 rice. Therefore, to include Bangladesh into C4 rice 
research and to see the field level research 
advancement honourable Agriculture Minister  
decided to visit IRRI. In this context, C4 rice research 
has created a new hope among the rice scientists of 
Bangladesh.
 Agriculture Minister’s IRRI visit. On 28 
November Agriculture Minister Matia Chowdhury 
visited International Rice Research Institute (IRRI) 
headquarters in the Philippines. The other Bangladeshi 
delegates of the visit included Executive Chairman of 
Bangladesh Agricultural Research Council Dr Bhagya 
Rani Banik, BRRI Director General Dr Md Shahjahan 
Kabir and Executive Director of Krishi Gobeshona 
Foundation Dr Wais Kabir.  Dr Robert Coe, working 
for the C4 Rice center in IRRI, briefed the Minister 
focusing mainly on the last seven years’ research 
findings. However, research on C4 rice has been 
continuing over the last 22 years. The Minister 
expressed her keen interest on C4 rice and wishes for 
greater success of this research. She said, this sort of 
basic research would bring blessings for future 
generations. Objectives of the visit were to observe 
current progress of C4 rice research and how IRRI’s 
modern agricultural technologies secure Bangladesh 
rice sector to fight against the adverse effect of climate 
change. During the discussion with IRRI scientists and 
while visiting C4 rice laboratory and screen house, the 
Minister requested IRRI to create avenues for the 
inclusion of Bangladeshi rice scientists in the ongoing 
‘C4 Rice Project’. IRRI Director General Dr Matthew 
Morell assured the Minister about the strengthening of 
IRRI-Bangladesh collaboration in return. Mentioning 
the Minister as a ‘fighter’ on behalf of farmers of 
Bangladesh’ Dr Morell said, ‘We really need to 
redouble our current efforts to repay the trust and 
expectations.’
 What is C4 rice and why we need it. Plants can 
be divided in to three types based on photosynthetic 
pathway ie C3, C4 and CAM (Crassulacean Acid 
Metabolism) (Fig. 1). Among the plants on the earth, 
85% comprises C3, 5% has C4 and the rest 10% has 
CAM pathway. C4 photosynthetic pathway has 
evolved from C3 over millions of years. In general, C4 
pathway evolved for high temperature and water 
limited-arid and semi-arid environments. On the other 
hand CAM has evolved for desert environment. The 
basic differences between C3 and C4 photosynthesis is 
the presence of Kranz-anatomy in the bundle sheath 
cell and photosynthesis is completed into two different 
types of cell in C4 plant (Fig. 1). In Figure2, C3 and C4 
plant leaf and the presence of Kranz-anatomy into C4 
and anatomical differences, here in C4 leaf bundle 
sheath cells having chlorophyll are arranged like 
flower bookie around vascular bundle known as 

Kranz-Anatomy. Not only the above mentioned 
anatomical differences between C3 and C4, but there is 
also differences about the efficiencies of CO2 fixation 

enzymes. In C3 plant, 
CO2 is first fixed into a 
compound with three 
carbons (C3) by the 
photosynthetic enzyme 
r ibulosebisphosphate 
carboxylase/oxygenase 
(RuBisCo). But RuBisCo 
in C3 plants catalyzes 
with oxygen at 
temperatures above 30°C 
reducing CO2 fixation and 
photosynthetic efficiency, 
which is called 
photorespiration (rather 
than photosynthesis). 
 In C4 system, 
phosphoenolpyruvate 

carboxylase (PEPC) enzyme first fixes carbon atom 
and it has no affinity to oxygen and sensitivity to 
temperature, therefore it is more efficient. On contrary 
C4 plant due to its Kranz-anatomy within bundle 
sheath cell, minimizes photorespiration and fixes CO2 
in hotter and dryer environments more efficiently that 
eventually results in 30-50% yield increase. Also C4 
plant displays greater water use efficiency as it has the 
pores in the leaves (stomata) partially closed during 
the hottest part of the day and in water deficit 
condition. Moreover C4 plant has 30% increased 
nitrogen use efficiency as the plant needs lower 
amounts of RuBisCo enzymes for the same amount of 

CO2 fixed (enzymes contain 
15% nitrogen). Therefore, 
rice scientists are dreaming 
to transform C3 rice to C4 
rice. 
 The achievement of 
C4 rice is very crucial since 
the present C3 rice is unable 
to feed the ever-increasing 
population as statistics say 
each day about 26,000 
people are dying worldwide 
from hunger-related causes. 
To worsen the scenario, the 
rice production area is 

continually being reduced by expansion of cities and 
industries. Moreover, the increasing demand for 
biofuels will turn in competition between grain for fuel 
and grain for food, resulting food price hike. Also the 
world especially Bangladesh is on the verge of another 
cruel reality, the climate change, which is likely to 
make the atmosphere even hotter and drier. In this 
light, now there is a growing body of scientific opinion 
that C4 rice is one of the options to cope with future 

need. We need C4 rice as it may produce 30-50% more 
yield utilizing more nitrogen and it can cope with high 
temperature and dry environment.
 The C4 rice project. To great relief of mankind, 
Dr John Sheehy, a plant physiologist in IRRI, first 
conceived the dream of C4 rice back in 1995. The 
research was started after Bill and Melinda Gates 
Foundation awarded a grant of $11.1 million in 2008 
to fund C4 rice research. Currently the ‘C4 Rice 
Project’ is a multi-billion mega endeavour, which is 
now in Phase-III (2015-2019) and is coordinated by 
Professor Jane Langdale at the University of Oxford. 
Scientists and researchers from 18 research groups and 
12 institutions in eight countries are in collaboration 
with the project. The Institutions are: Australian 
National University (Australia), University of Toronto 
(Canada), Chinese Academy of Sciences (China), Max 
Planck Institute of Molecular Plant Physiology and 
Heinrich Heine University (Germany), International 
Rice Research Institute (IRRI) (the Philippines), 
Academia Sinica Institute of Molecular Biology 
(Taipei), University of Cambridge and University of 
Oxford (UK), Donald Danforth Plant Center, 
Washington State University, and University of 
Minnesota (USA).
 Research progress. To date about 11 genes related 
to C4 photosynthetic pathway inserted into rice 
through the leadership of IRRI. Again all these 11 
genes pooled into single genetic background of IR64 
through conventional hybridization. By inserting 11 
genes into IR64 resulting only 5% increase of carbon 
fixation like C4 pathway. On the other hand, at the 
University of Oxford a single maize gene 
(GOLDEN2-like gene) into rice leaf gave proto-Kranz 
anatomy, an initial step in the evolutionary trajectory 
from C3 to C4. Recently, Social Science Division of 
IRRI published a paper on  the progress of C4 rice and 
estimated projected cost for the development and 
release of GM-C4 rice in 13 Asian countries by 2035. 
The overall projection showed around $106 million for 
R&D and $18.8 million for regulatory and compliance 
cost.

g‡Zv wRb av‡b cÖ‡ek Kiv‡bvi d‡j av‡bi cvZvq †cÖv‡Uv-µvÄ 
GbvUwg ˆZwi n‡q‡Q hv C3 avb n‡Z C4 av‡b iƒcvšÍ‡ii 
cÖv_wgK avc| m¤úªwZ Bwii mvgvwRK weÁvb wefvM C4 av‡bi 
M‡elYvi AMÖMwZ ch©v‡jvPbv K‡i †`wL‡q‡Qb, AvMvgx 2035 
mvj bvMv` wRGg-C4 avb D™¢veb Ges Gwkqvi 13 †`‡k GwU 
Aegy³ Ki‡Z M‡elYv Lv‡Z cÖvq 106 wgwjqb Wjvi Ges wRGg 
avb Aegyw³‡Z 18.8 wgwjqb Wjvi e¨q Ki‡Z n‡e| 
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AvšÍR©vwZK avb M‡elYv Bbw÷wUDU (Bwi) †gŠwjK M‡elYvi 
gva¨‡g av‡bi kixie„Ë¡xq cÖwµqv 
cwieZ©‡bi gva¨‡g 
Drcv`bkxjZv evov‡bvi Rb¨ C4 
ivBm cÖK‡í KvR Ki‡Q| C4 
cÖRvwZi Dw™¢‡` mv‡jvK 
ms‡køl‡Yi `ÿZv †ewk nIqvi 
Kvi‡Y f~Æv I miM‡gi wRb 
e¨envi K‡i av‡bi Drcv`b 
eû¸Y e„w× Kivi D‡Ï‡k¨ avb‡K 
C4 Dw™¢‡` cwiYZ Ki‡Z GB 
M‡elYv Kiv n‡”Q| m¤úªwZ  C4 
ivBm Kb‡mvwU©qvg †NvlYv 
w`‡q‡Qb Zuviv avb‡K C3 †_‡K 

C4 G iƒcvšÍ‡ii ¯^cœ ev¯Íevq‡b A‡bK`~i GwM‡q †M‡Qb| Zv‡`i 
G M‡elYv AMÖMwZi Lei wewfbœ MYgva¨‡g cÖPvwiZ n‡j welqwU 
gvbbxq K…wlgš¿x g‡nv`‡qi bR‡i Av‡m| wZwb D³ M‡elYvq 
evsjv‡`k‡K AšÍfy©³ Kiv Ges M‡elYv AMÖMwZ m‡iRwg‡b 
†`Lvi Rb¨ Bwi cwi`k©b K‡ib| G Ae¯’vq evsjv‡`‡k avb 
weÁvbx‡`i g‡a¨ C4 avb M‡elYv wb‡q bZzb Avkvi m~Pbv 
n‡q‡Q| 
 K…wlgš¿xi Bwi cwi`k©b: MZ 28 b‡f¤^i gvbbxq K…wlgš¿x 
gwZqv †PŠayix, wdwjcvB‡b Bwii m`i `ßi cwi`k©b K‡ib| Zvi 
mdi m½x‡`i g‡a¨ wQ‡jb, evsjv‡`k K…wl M‡elYv KvDwÝ‡ji 
wbe©vnx †Pqvig¨vb W. fvM¨ ivbx ewYK, weªi gnvcwiPvjK W. †gv. 
kvnRvnvb Kexi Ges K…wl M‡elYv dvD‡Ûk‡bi wbe©vnx cwiPvjK 
W. Iqv‡qm Kexi| C4 avb wb‡q 22 eQ‡ii M‡elYv †_‡K MZ 
mvZ eQ‡ii AMÖMwZ wel‡q j¨ve‡iUwi‡Z wek`fv‡e gvbbxq 
gš¿x‡K AewnZ K‡ib Bwii weÁvbx W. ievU© †Kv| gvbbxq gš¿x G 
M‡elYvi wel‡q AZ¨šÍ AvMÖn cÖKvk K‡ib| wZwb W. †Kv Gi 
mvejxj eY©bv ï‡b m‡šÍvl cÖKvk K‡ib Ges G Kvh©µ‡gi mvdj¨ 
Kvgbv K‡ib| wZwb e‡jb, G ai‡bi †gŠwjK M‡elYv AvMvgx 
cÖR‡b¥i Rb¨ Avkxe©v` e‡q Avb‡e| Zvi md‡ii j¶¨ wQj C4 
av‡bi M‡elYvi AMÖMwZ m‡iRwg‡b cwi`k©b Ges Bwii AvaywbK 
K…wl cÖhyw³i mvnv‡h¨ Rjevqy cwieZ©b-RwbZ cwiw¯’wZ‡Z 
evsjv‡`‡ki avb LvZ‡K myiÿv †`qv| Bwi‡Z C4 av‡bi AMÖMwZ 
wel‡q Av‡jvPbvq Ges C4 M‡elYvMvi I w¯ŒbnvDm 
cwi`k©bKv‡j wZwb C4 av‡bi e¨vcv‡i Mfxi AvMÖn cÖKvk K‡ib 
Ges Pjgvb C4 avb M‡elYv cÖK‡í evsjv‡`kx avb weÁvbx‡`i 
AšÍf©yw³i my‡hvM m„wói Rb¨ Aby‡iva Rvbvb| Bwii gnvcwiPvjK 
W. g¨v_y †gv‡ij Rev‡e gvbbxq gš¿x‡K Bwi-evsjv‡`k mn‡hvwMZv 
AwaKZi †Rvi`vi Kivi wbðqZv cÖ`vb K‡ib| W. †gv‡ij 
gvbbxq gš¿x‡K Õevsjv‡`‡ki K…l‡Ki c‡ÿ GKRb †hv×vÕ wn‡m‡e 
D‡jøL K‡i e‡jb, ÔGB Av¯’v I cÖZ¨vkv c~i‡Yi Rb¨ Avgv‡`i 
we`¨gvb mn‡hvwMZv I cÖ‡Póv eû¸Y e„w× Kiv cÖ‡qvRb|Õ

 C4 avb wK Ges †Kb cÖ‡qvRb: mv‡jvKms‡køl‡Yi wfwË‡Z 
Dw™¢`‡K  wZb fv‡M fvM Kiv hvq, †hgb C3, C4 Ges CAM 
(Crassulacean Acid 
Metabolism) (wPÎ 1)| 
c„w_exi Dw™¢`Kz‡ji g‡a¨ cÖvq 
85% C3, 5% C4 Ges 
10% CAM cÖRvwZi| C3 
n‡Z cÖvK…wZK weeZ©‡bi avivq 
C4 cÖwµqvi D™¢e n‡q‡Q| 
g~jZ D”P ZvcgvÎv I ï®‹ 
AÂ‡j Awf‡hvR‡bi Rb¨ 
mv‡jvKms‡køl‡Yi C4 
cÖRvwZi D™¢e n‡q‡Q| giæ 
AÂ‡ji Rb¨ C4 cÖwµqvi 
Awf‡hvR‡bi gva¨‡g CAM 
cÖwµqvi D™¢e n‡q‡Q| 
mv‡jvKms‡køl‡Yi C3 I C4 
cÖwµqvi g~j cv_©K¨ n‡jv, C4     
Dw™¢‡` evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ Ges `ywU 
av‡c `yB ai‡bi †Kv‡l m¤úbœ nq (wPÎ 1)| wPÎ-2 †Z C3 I 
C4 Dw™¢‡`i cvZvq evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ 
I Gbv‡UvwgK¨vj cv_©K¨ †`Lv‡bv n‡jv| GLv‡b C4 Dw™¢‡`i 
cvZvq fv¯‹zjvi evwÛ‡ji PZz©w`‡K †K¬v‡ivwdjhy³ †Kvl dy‡ji 
†Zvovi g‡Zv mvRv‡bv Av‡Q hv‡K µvÄ-Gbv‡Uvwg e‡j| DwjøwLZ 
MVbMZ cv_©K¨ QvovI C3 I C4 Dw™¢‡`i mv‡jvKms‡kølY 
cÖwµqvq CO2 M¨vm wd‡·k‡b e¨enƒZ GbRvB‡gi Kvh©ÿgZvi 
wfbœZv i‡q‡Q| C3 Gi †ÿ‡Î mv‡jvKms‡køl‡Yi mgq CO2 
M¨vm ivBey‡jvR-evBdm‡dU Kve©w·‡jR Aw·wR‡bR 
(RuBisCo) GbRvB‡gi mvnv‡h¨ cÖ_‡g wZb Kve©b wewkó GKwU 
†hŠM ˆZwi K‡i| wKš‘ ZvcgvÎv hw` 
300c Gi †ewk nq †m‡ÿ‡Î GB 
GbRvB‡gi CO2 Gi mv‡_ hy³ 
nIqvi cÖeYZv Kg‡Z _v‡K| †mB 
mv‡_ GUv Aw·‡R‡bi mv‡_ wewµqv 
Ki‡Z _v‡K, hv d‡Uv‡imwc‡ikb 
wn‡m‡e cwiwPZ| C3 Dw™¢‡` 
d ‡ U v ‡ i m w c ‡ i k b 
mv‡jvKms‡køl‡Yi `¶Zv Kwg‡q 
†`q| Ab¨w`‡K C4 mv‡jvK 
ms‡kølY cÖwµqvq 
d m ‡ d v B ‡ b v j c v B i æ ‡ f U 
Kv‡e©vw·‡jR GbRvBg (PEPC) 
CO2 wd‡·k‡b KvR K‡i hv ZvcgvÎv I Aw·‡R‡bi cÖwZ 
Avmw³ bv _vKvq AwaKZi Kvh©Ki| C4 Dw™¢‡`i evÛjkx‡_ 
µvÄ GbvUwg _vKvq Mig I ï®‹ AvenvIqv‡ZI GwU fv‡jvg‡Zv 
CO2 Gi mv‡_ hy³ nq| A_©vr G‡Z d‡Uv‡imwc‡ikb nq bv, 
d‡j 30-50% djb †e‡o hvq| GQvov C4 Dw™¢` cvwb mvkªqx| 
KviY w`‡bi DòZg mg‡q Ges hLb cvwbi ¯^íZv †`Lv †`q, 
ZLb Dw™¢‡`i cÎiÜ eÜ _vK‡jI C4 Dw™¢‡` mv‡jvKms‡kølY 

cÖwµqv Pj‡Z _v‡K| AwaKš‘ G RvZxq Dw™¢` bvBUª‡Rb e¨env‡i 
mvkªqx| KviY mgcwigvY Kve©b-WvB-A·vBW M¨vm hy³ Kivi 
Rb¨ C4 Dw™¢` Kg RuBisCo GbRvBg e¨envi K‡i| G 
GbRvBg¸‡jv Avm‡j †cÖvwUb hvi 15% N nIqvq, C4 Dw™¢‡` 
ZzjbvgyjK Kg N cÖ‡qvRb nq| 
 G Ae¯’vq fwel¨Z Lv`¨ Pvwn`v wbwðZ Ki‡Z C4 avb       
D™¢ve‡bi cÖ‡qvRbxqZv  µgk evo‡Q| KviY C3 avb µgea©gvb 
gvbyl‡`i Lv`¨ Pvwn`v Avi †gUv‡Z cvi‡Q bv| cwimsL¨vb 
Abyhvqx cÖwZw`b ¶zav RwbZ Kvi‡Y c„w_ex‡Z 26,000 gvbyl 
gviv hv‡”Q| cwiw¯’wZ Av‡iv fqven n‡”Q †Kbbv kni Avi 
KjKviLvbvi we¯Ív‡ii Kvi‡Y µgk dmwj Rwg Kg‡Q| ˆRe 
R¡vjvwbi Pvwn`v evovq wKQz dmj Lv`¨ wn‡m‡e e¨eüZ bv n‡q 
ˆRe R¡vjvwb ˆZwi‡Z e¨eüZ n‡”Q| Av‡iv GKUv KwVb ev¯ÍeZv 
Rjevqyi cwieZ©b, evsjv‡`k hvi Ab¨Zg cÖavb wkKvi| G  
cwieZ©b G‡`‡ki Rjevqy‡K Av‡iv Dò I ï®‹ K‡i Zzj‡Q| GB 
cwiw¯’wZ‡Z weÁvbxiv fve‡Qb, fwel¨‡Zi cÖ‡qvRb †gUv‡Z C4 
avb GKwU Ab¨Zg Dcvq n‡Z cv‡i| KviY C4 avb kZKiv 30 
fvM †ewk bvB‡Uªv‡Rb e¨envi Ki‡Z cv‡i weavq Gi 
Drcv`bkxjZv evo‡e| djb ÿgZvi Zzjbvg~jK we‡køl‡Y †`Lv 
†M‡Q, C3 av‡bi †P‡q C4 av‡b kZKiv 30 †_‡K 50 fvM †ewk 
djb nq| C4 avb D”P ZvcgvÎv I ï®‹ cwi‡e‡k AwaKZi 
Awf‡hvRb ÿgZv cÖ`k©b Ki‡Z cvi‡e|
 C4 avb cÖKí: C4 avb D™¢ve‡bi cÖ¯ÍvewU me©cÖ_g W. Rb 
wmwn 1995 mv‡j K‡ib, whwb Bwi‡Z GKRb Dw™¢` kvixiË¡we` 
wn‡m‡e Kg©iZ wQ‡jb| Z‡e cÖK…Z M‡elYvi KvR ïiæ nq 2008 
mv‡j hLb wej A¨vÛ †gwjÛv †MUm dvD‡Ûkb C4 avb M‡elYvq 
11.1 wgwjqb Wjvi Aby`vb †`b| eZ©gv‡b C4 avb cÖKíwU 
Z…Zxq ch©v‡q (2015-2019) Av‡Q Ges A·‡dvW© 
wek¦we`¨vj‡qi cÖ‡dmi †Rb j¨vs‡Wj GB M‡elYvi mgš^q 
Ki‡Qb| G cÖK‡í 8wU †`‡ki 12wU cÖwZôv‡bi  †gvU 18wU 
M‡elYv `‡ji weÁvbx I M‡el‡Kiv hy³ Av‡Qb| cÖwZôvb¸‡jv 
n‡jv: A‡óªwjqvb b¨vkbvj wek¦we`¨vjq (A‡÷ªwjqv), U‡i‡›Uv 
wek¦we`¨vjq (KvbvWv), PvBwbR GKv‡Wwg Ae mv‡qÝ (Pxb) 
g¨v· cøvsK Bbw÷wUDU Ae gwjKzjvi cøv›U wdwRIjwR Ges 
†nBbwiL †nBb wek¦we`¨vjq (Rvg©vwb), B›Uvib¨vkbvj ivBm 
wimvP© Bbw÷wUDU (Bwi) (wdwjcvBbm), GKv‡Wwg wmwbKv 
Bbw÷wUDU Ae gwjKzjvi ev‡qvjwR (ZvB‡c), †KgweªR 
wek¦we`¨vjq Ges A·‡dvW© wek¦we`¨vjq (BD‡K), †Wvbvì 
W¨vb‡dvW© cøv›U †m›Uvi, IqvwksUb †÷U wek¦we`¨vjq Ges 
wg‡b‡mvUv wek¦we`¨vjq (BDGmG)|
 M‡elYv AMÖMwZ: Bwii †bZ„‡Z¡ cwiPvwjZ C4 av‡bi 
M‡elYvq G ch©šÍ C4 c_cwiµgvi mv‡_ RwoZ  †gvU 11wU wRb 
av‡b cÖ‡ek Kiv‡bv n‡q‡Q Ges G‡`i Kvh©KvwiZv cixÿv Kiv 
n‡q‡Q| GB 11 wRb cybivq wewWªs cÖwµqvi gva¨‡g IR64 Rv‡Z 
wb‡q Avmv n‡q‡Q| Gi d‡j wRGg-IR64 mvaviY IR64 Gi 
Zzjbvq 5% Kve©b wd‡·kb e„w× †c‡q‡Q| Ab¨w`‡K A·‡dvW© 
wek¦we`¨vjq m¤úªwZ Current Biology Rvb©v‡j Zv‡`i M‡elYv 
AMÖMwZ cÖKvk K‡i‡Q| G‡Z †`Lv hvq, f~Ævi GOLDEN 2 Gi 

International Rice Research Institute (IRRI) has been 
conducted basic research to 
improve the productivity of 
rice through changing 
physiological processes 
under C4 rice project. 
Photosynthetic capacity of 
C4 plant species is quite 
high. Therefore, to improve 
multifold productivity of 
rice, the genes from maize 
and sorghum is being used 
to covert rice to C4. 
Recently, C4 rice 
consortium declared to 
overcome a key step 
towards gratifying the 

dream from C3 to C4 rice. After publication of the 
news about C4 rice research progress in mass media, 
honourable Agriculture Minister felt keen interest to 
C4 rice. Therefore, to include Bangladesh into C4 rice 
research and to see the field level research 
advancement honourable Agriculture Minister  
decided to visit IRRI. In this context, C4 rice research 
has created a new hope among the rice scientists of 
Bangladesh.
 Agriculture Minister’s IRRI visit. On 28 
November Agriculture Minister Matia Chowdhury 
visited International Rice Research Institute (IRRI) 
headquarters in the Philippines. The other Bangladeshi 
delegates of the visit included Executive Chairman of 
Bangladesh Agricultural Research Council Dr Bhagya 
Rani Banik, BRRI Director General Dr Md Shahjahan 
Kabir and Executive Director of Krishi Gobeshona 
Foundation Dr Wais Kabir.  Dr Robert Coe, working 
for the C4 Rice center in IRRI, briefed the Minister 
focusing mainly on the last seven years’ research 
findings. However, research on C4 rice has been 
continuing over the last 22 years. The Minister 
expressed her keen interest on C4 rice and wishes for 
greater success of this research. She said, this sort of 
basic research would bring blessings for future 
generations. Objectives of the visit were to observe 
current progress of C4 rice research and how IRRI’s 
modern agricultural technologies secure Bangladesh 
rice sector to fight against the adverse effect of climate 
change. During the discussion with IRRI scientists and 
while visiting C4 rice laboratory and screen house, the 
Minister requested IRRI to create avenues for the 
inclusion of Bangladeshi rice scientists in the ongoing 
‘C4 Rice Project’. IRRI Director General Dr Matthew 
Morell assured the Minister about the strengthening of 
IRRI-Bangladesh collaboration in return. Mentioning 
the Minister as a ‘fighter’ on behalf of farmers of 
Bangladesh’ Dr Morell said, ‘We really need to 
redouble our current efforts to repay the trust and 
expectations.’
 What is C4 rice and why we need it. Plants can 
be divided in to three types based on photosynthetic 
pathway ie C3, C4 and CAM (Crassulacean Acid 
Metabolism) (Fig. 1). Among the plants on the earth, 
85% comprises C3, 5% has C4 and the rest 10% has 
CAM pathway. C4 photosynthetic pathway has 
evolved from C3 over millions of years. In general, C4 
pathway evolved for high temperature and water 
limited-arid and semi-arid environments. On the other 
hand CAM has evolved for desert environment. The 
basic differences between C3 and C4 photosynthesis is 
the presence of Kranz-anatomy in the bundle sheath 
cell and photosynthesis is completed into two different 
types of cell in C4 plant (Fig. 1). In Figure2, C3 and C4 
plant leaf and the presence of Kranz-anatomy into C4 
and anatomical differences, here in C4 leaf bundle 
sheath cells having chlorophyll are arranged like 
flower bookie around vascular bundle known as 

Kranz-Anatomy. Not only the above mentioned 
anatomical differences between C3 and C4, but there is 
also differences about the efficiencies of CO2 fixation 

enzymes. In C3 plant, 
CO2 is first fixed into a 
compound with three 
carbons (C3) by the 
photosynthetic enzyme 
r ibulosebisphosphate 
carboxylase/oxygenase 
(RuBisCo). But RuBisCo 
in C3 plants catalyzes 
with oxygen at 
temperatures above 30°C 
reducing CO2 fixation and 
photosynthetic efficiency, 
which is called 
photorespiration (rather 
than photosynthesis). 
 In C4 system, 
phosphoenolpyruvate 

carboxylase (PEPC) enzyme first fixes carbon atom 
and it has no affinity to oxygen and sensitivity to 
temperature, therefore it is more efficient. On contrary 
C4 plant due to its Kranz-anatomy within bundle 
sheath cell, minimizes photorespiration and fixes CO2 
in hotter and dryer environments more efficiently that 
eventually results in 30-50% yield increase. Also C4 
plant displays greater water use efficiency as it has the 
pores in the leaves (stomata) partially closed during 
the hottest part of the day and in water deficit 
condition. Moreover C4 plant has 30% increased 
nitrogen use efficiency as the plant needs lower 
amounts of RuBisCo enzymes for the same amount of 

CO2 fixed (enzymes contain 
15% nitrogen). Therefore, 
rice scientists are dreaming 
to transform C3 rice to C4 
rice. 
 The achievement of 
C4 rice is very crucial since 
the present C3 rice is unable 
to feed the ever-increasing 
population as statistics say 
each day about 26,000 
people are dying worldwide 
from hunger-related causes. 
To worsen the scenario, the 
rice production area is 

continually being reduced by expansion of cities and 
industries. Moreover, the increasing demand for 
biofuels will turn in competition between grain for fuel 
and grain for food, resulting food price hike. Also the 
world especially Bangladesh is on the verge of another 
cruel reality, the climate change, which is likely to 
make the atmosphere even hotter and drier. In this 
light, now there is a growing body of scientific opinion 
that C4 rice is one of the options to cope with future 

need. We need C4 rice as it may produce 30-50% more 
yield utilizing more nitrogen and it can cope with high 
temperature and dry environment.
 The C4 rice project. To great relief of mankind, 
Dr John Sheehy, a plant physiologist in IRRI, first 
conceived the dream of C4 rice back in 1995. The 
research was started after Bill and Melinda Gates 
Foundation awarded a grant of $11.1 million in 2008 
to fund C4 rice research. Currently the ‘C4 Rice 
Project’ is a multi-billion mega endeavour, which is 
now in Phase-III (2015-2019) and is coordinated by 
Professor Jane Langdale at the University of Oxford. 
Scientists and researchers from 18 research groups and 
12 institutions in eight countries are in collaboration 
with the project. The Institutions are: Australian 
National University (Australia), University of Toronto 
(Canada), Chinese Academy of Sciences (China), Max 
Planck Institute of Molecular Plant Physiology and 
Heinrich Heine University (Germany), International 
Rice Research Institute (IRRI) (the Philippines), 
Academia Sinica Institute of Molecular Biology 
(Taipei), University of Cambridge and University of 
Oxford (UK), Donald Danforth Plant Center, 
Washington State University, and University of 
Minnesota (USA).
 Research progress. To date about 11 genes related 
to C4 photosynthetic pathway inserted into rice 
through the leadership of IRRI. Again all these 11 
genes pooled into single genetic background of IR64 
through conventional hybridization. By inserting 11 
genes into IR64 resulting only 5% increase of carbon 
fixation like C4 pathway. On the other hand, at the 
University of Oxford a single maize gene 
(GOLDEN2-like gene) into rice leaf gave proto-Kranz 
anatomy, an initial step in the evolutionary trajectory 
from C3 to C4. Recently, Social Science Division of 
IRRI published a paper on  the progress of C4 rice and 
estimated projected cost for the development and 
release of GM-C4 rice in 13 Asian countries by 2035. 
The overall projection showed around $106 million for 
R&D and $18.8 million for regulatory and compliance 
cost.

Fig. 1. C3, C4 and CAM
photosynthesis system
in plants

Fig. 2. Presence of Kranz-anatomy
and distribution of chloroplasts in
the C3 (A) and C4 (B) leaf 

g‡Zv wRb av‡b cÖ‡ek Kiv‡bvi d‡j av‡bi cvZvq †cÖv‡Uv-µvÄ 
GbvUwg ˆZwi n‡q‡Q hv C3 avb n‡Z C4 av‡b iƒcvšÍ‡ii 
cÖv_wgK avc| m¤úªwZ Bwii mvgvwRK weÁvb wefvM C4 av‡bi 
M‡elYvi AMÖMwZ ch©v‡jvPbv K‡i †`wL‡q‡Qb, AvMvgx 2035 
mvj bvMv` wRGg-C4 avb D™¢veb Ges Gwkqvi 13 †`‡k GwU 
Aegy³ Ki‡Z M‡elYv Lv‡Z cÖvq 106 wgwjqb Wjvi Ges wRGg 
avb Aegyw³‡Z 18.8 wgwjqb Wjvi e¨q Ki‡Z n‡e| 
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C4 av‡bi M‡elYv C4 rice research

Fig. 3. C3 and C4 leaf with presence of Kranz-anatomy and
anatomical differences
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AvšÍR©vwZK avb M‡elYv Bbw÷wUDU (Bwi) †gŠwjK M‡elYvi 
gva¨‡g av‡bi kixie„Ë¡xq cÖwµqv 
cwieZ©‡bi gva¨‡g 
Drcv`bkxjZv evov‡bvi Rb¨ C4 
ivBm cÖK‡í KvR Ki‡Q| C4 
cÖRvwZi Dw™¢‡` mv‡jvK 
ms‡køl‡Yi `ÿZv †ewk nIqvi 
Kvi‡Y f~Æv I miM‡gi wRb 
e¨envi K‡i av‡bi Drcv`b 
eû¸Y e„w× Kivi D‡Ï‡k¨ avb‡K 
C4 Dw™¢‡` cwiYZ Ki‡Z GB 
M‡elYv Kiv n‡”Q| m¤úªwZ  C4 
ivBm Kb‡mvwU©qvg †NvlYv 
w`‡q‡Qb Zuviv avb‡K C3 †_‡K 

C4 G iƒcvšÍ‡ii ¯^cœ ev¯Íevq‡b A‡bK`~i GwM‡q †M‡Qb| Zv‡`i 
G M‡elYv AMÖMwZi Lei wewfbœ MYgva¨‡g cÖPvwiZ n‡j welqwU 
gvbbxq K…wlgš¿x g‡nv`‡qi bR‡i Av‡m| wZwb D³ M‡elYvq 
evsjv‡`k‡K AšÍfy©³ Kiv Ges M‡elYv AMÖMwZ m‡iRwg‡b 
†`Lvi Rb¨ Bwi cwi`k©b K‡ib| G Ae¯’vq evsjv‡`‡k avb 
weÁvbx‡`i g‡a¨ C4 avb M‡elYv wb‡q bZzb Avkvi m~Pbv 
n‡q‡Q| 
 K…wlgš¿xi Bwi cwi`k©b: MZ 28 b‡f¤^i gvbbxq K…wlgš¿x 
gwZqv †PŠayix, wdwjcvB‡b Bwii m`i `ßi cwi`k©b K‡ib| Zvi 
mdi m½x‡`i g‡a¨ wQ‡jb, evsjv‡`k K…wl M‡elYv KvDwÝ‡ji 
wbe©vnx †Pqvig¨vb W. fvM¨ ivbx ewYK, weªi gnvcwiPvjK W. †gv. 
kvnRvnvb Kexi Ges K…wl M‡elYv dvD‡Ûk‡bi wbe©vnx cwiPvjK 
W. Iqv‡qm Kexi| C4 avb wb‡q 22 eQ‡ii M‡elYv †_‡K MZ 
mvZ eQ‡ii AMÖMwZ wel‡q j¨ve‡iUwi‡Z wek`fv‡e gvbbxq 
gš¿x‡K AewnZ K‡ib Bwii weÁvbx W. ievU© †Kv| gvbbxq gš¿x G 
M‡elYvi wel‡q AZ¨šÍ AvMÖn cÖKvk K‡ib| wZwb W. †Kv Gi 
mvejxj eY©bv ï‡b m‡šÍvl cÖKvk K‡ib Ges G Kvh©µ‡gi mvdj¨ 
Kvgbv K‡ib| wZwb e‡jb, G ai‡bi †gŠwjK M‡elYv AvMvgx 
cÖR‡b¥i Rb¨ Avkxe©v` e‡q Avb‡e| Zvi md‡ii j¶¨ wQj C4 
av‡bi M‡elYvi AMÖMwZ m‡iRwg‡b cwi`k©b Ges Bwii AvaywbK 
K…wl cÖhyw³i mvnv‡h¨ Rjevqy cwieZ©b-RwbZ cwiw¯’wZ‡Z 
evsjv‡`‡ki avb LvZ‡K myiÿv †`qv| Bwi‡Z C4 av‡bi AMÖMwZ 
wel‡q Av‡jvPbvq Ges C4 M‡elYvMvi I w¯ŒbnvDm 
cwi`k©bKv‡j wZwb C4 av‡bi e¨vcv‡i Mfxi AvMÖn cÖKvk K‡ib 
Ges Pjgvb C4 avb M‡elYv cÖK‡í evsjv‡`kx avb weÁvbx‡`i 
AšÍf©yw³i my‡hvM m„wói Rb¨ Aby‡iva Rvbvb| Bwii gnvcwiPvjK 
W. g¨v_y †gv‡ij Rev‡e gvbbxq gš¿x‡K Bwi-evsjv‡`k mn‡hvwMZv 
AwaKZi †Rvi`vi Kivi wbðqZv cÖ`vb K‡ib| W. †gv‡ij 
gvbbxq gš¿x‡K Õevsjv‡`‡ki K…l‡Ki c‡ÿ GKRb †hv×vÕ wn‡m‡e 
D‡jøL K‡i e‡jb, ÔGB Av¯’v I cÖZ¨vkv c~i‡Yi Rb¨ Avgv‡`i 
we`¨gvb mn‡hvwMZv I cÖ‡Póv eû¸Y e„w× Kiv cÖ‡qvRb|Õ

 C4 avb wK Ges †Kb cÖ‡qvRb: mv‡jvKms‡køl‡Yi wfwË‡Z 
Dw™¢`‡K  wZb fv‡M fvM Kiv hvq, †hgb C3, C4 Ges CAM 
(Crassulacean Acid 
Metabolism) (wPÎ 1)| 
c„w_exi Dw™¢`Kz‡ji g‡a¨ cÖvq 
85% C3, 5% C4 Ges 
10% CAM cÖRvwZi| C3 
n‡Z cÖvK…wZK weeZ©‡bi avivq 
C4 cÖwµqvi D™¢e n‡q‡Q| 
g~jZ D”P ZvcgvÎv I ï®‹ 
AÂ‡j Awf‡hvR‡bi Rb¨ 
mv‡jvKms‡køl‡Yi C4 
cÖRvwZi D™¢e n‡q‡Q| giæ 
AÂ‡ji Rb¨ C4 cÖwµqvi 
Awf‡hvR‡bi gva¨‡g CAM 
cÖwµqvi D™¢e n‡q‡Q| 
mv‡jvKms‡køl‡Yi C3 I C4 
cÖwµqvi g~j cv_©K¨ n‡jv, C4     
Dw™¢‡` evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ Ges `ywU 
av‡c `yB ai‡bi †Kv‡l m¤úbœ nq (wPÎ 1)| wPÎ-2 †Z C3 I 
C4 Dw™¢‡`i cvZvq evÛjkx_ †Kv‡l µvÄ-Gbv‡Uvwgi Dcw¯’wZ 
I Gbv‡UvwgK¨vj cv_©K¨ †`Lv‡bv n‡jv| GLv‡b C4 Dw™¢‡`i 
cvZvq fv¯‹zjvi evwÛ‡ji PZz©w`‡K †K¬v‡ivwdjhy³ †Kvl dy‡ji 
†Zvovi g‡Zv mvRv‡bv Av‡Q hv‡K µvÄ-Gbv‡Uvwg e‡j| DwjøwLZ 
MVbMZ cv_©K¨ QvovI C3 I C4 Dw™¢‡`i mv‡jvKms‡kølY 
cÖwµqvq CO2 M¨vm wd‡·k‡b e¨enƒZ GbRvB‡gi Kvh©ÿgZvi 
wfbœZv i‡q‡Q| C3 Gi †ÿ‡Î mv‡jvKms‡køl‡Yi mgq CO2 
M¨vm ivBey‡jvR-evBdm‡dU Kve©w·‡jR Aw·wR‡bR 
(RuBisCo) GbRvB‡gi mvnv‡h¨ cÖ_‡g wZb Kve©b wewkó GKwU 
†hŠM ˆZwi K‡i| wKš‘ ZvcgvÎv hw` 
300c Gi †ewk nq †m‡ÿ‡Î GB 
GbRvB‡gi CO2 Gi mv‡_ hy³ 
nIqvi cÖeYZv Kg‡Z _v‡K| †mB 
mv‡_ GUv Aw·‡R‡bi mv‡_ wewµqv 
Ki‡Z _v‡K, hv d‡Uv‡imwc‡ikb 
wn‡m‡e cwiwPZ| C3 Dw™¢‡` 
d ‡ U v ‡ i m w c ‡ i k b 
mv‡jvKms‡køl‡Yi `¶Zv Kwg‡q 
†`q| Ab¨w`‡K C4 mv‡jvK 
ms‡kølY cÖwµqvq 
d m ‡ d v B ‡ b v j c v B i æ ‡ f U 
Kv‡e©vw·‡jR GbRvBg (PEPC) 
CO2 wd‡·k‡b KvR K‡i hv ZvcgvÎv I Aw·‡R‡bi cÖwZ 
Avmw³ bv _vKvq AwaKZi Kvh©Ki| C4 Dw™¢‡`i evÛjkx‡_ 
µvÄ GbvUwg _vKvq Mig I ï®‹ AvenvIqv‡ZI GwU fv‡jvg‡Zv 
CO2 Gi mv‡_ hy³ nq| A_©vr G‡Z d‡Uv‡imwc‡ikb nq bv, 
d‡j 30-50% djb †e‡o hvq| GQvov C4 Dw™¢` cvwb mvkªqx| 
KviY w`‡bi DòZg mg‡q Ges hLb cvwbi ¯^íZv †`Lv †`q, 
ZLb Dw™¢‡`i cÎiÜ eÜ _vK‡jI C4 Dw™¢‡` mv‡jvKms‡kølY 

cÖwµqv Pj‡Z _v‡K| AwaKš‘ G RvZxq Dw™¢` bvBUª‡Rb e¨env‡i 
mvkªqx| KviY mgcwigvY Kve©b-WvB-A·vBW M¨vm hy³ Kivi 
Rb¨ C4 Dw™¢` Kg RuBisCo GbRvBg e¨envi K‡i| G 
GbRvBg¸‡jv Avm‡j †cÖvwUb hvi 15% N nIqvq, C4 Dw™¢‡` 
ZzjbvgyjK Kg N cÖ‡qvRb nq| 
 G Ae¯’vq fwel¨Z Lv`¨ Pvwn`v wbwðZ Ki‡Z C4 avb       
D™¢ve‡bi cÖ‡qvRbxqZv  µgk evo‡Q| KviY C3 avb µgea©gvb 
gvbyl‡`i Lv`¨ Pvwn`v Avi †gUv‡Z cvi‡Q bv| cwimsL¨vb 
Abyhvqx cÖwZw`b ¶zav RwbZ Kvi‡Y c„w_ex‡Z 26,000 gvbyl 
gviv hv‡”Q| cwiw¯’wZ Av‡iv fqven n‡”Q †Kbbv kni Avi 
KjKviLvbvi we¯Ív‡ii Kvi‡Y µgk dmwj Rwg Kg‡Q| ˆRe 
R¡vjvwbi Pvwn`v evovq wKQz dmj Lv`¨ wn‡m‡e e¨eüZ bv n‡q 
ˆRe R¡vjvwb ˆZwi‡Z e¨eüZ n‡”Q| Av‡iv GKUv KwVb ev¯ÍeZv 
Rjevqyi cwieZ©b, evsjv‡`k hvi Ab¨Zg cÖavb wkKvi| G  
cwieZ©b G‡`‡ki Rjevqy‡K Av‡iv Dò I ï®‹ K‡i Zzj‡Q| GB 
cwiw¯’wZ‡Z weÁvbxiv fve‡Qb, fwel¨‡Zi cÖ‡qvRb †gUv‡Z C4 
avb GKwU Ab¨Zg Dcvq n‡Z cv‡i| KviY C4 avb kZKiv 30 
fvM †ewk bvB‡Uªv‡Rb e¨envi Ki‡Z cv‡i weavq Gi 
Drcv`bkxjZv evo‡e| djb ÿgZvi Zzjbvg~jK we‡køl‡Y †`Lv 
†M‡Q, C3 av‡bi †P‡q C4 av‡b kZKiv 30 †_‡K 50 fvM †ewk 
djb nq| C4 avb D”P ZvcgvÎv I ï®‹ cwi‡e‡k AwaKZi 
Awf‡hvRb ÿgZv cÖ`k©b Ki‡Z cvi‡e|
 C4 avb cÖKí: C4 avb D™¢ve‡bi cÖ¯ÍvewU me©cÖ_g W. Rb 
wmwn 1995 mv‡j K‡ib, whwb Bwi‡Z GKRb Dw™¢` kvixiË¡we` 
wn‡m‡e Kg©iZ wQ‡jb| Z‡e cÖK…Z M‡elYvi KvR ïiæ nq 2008 
mv‡j hLb wej A¨vÛ †gwjÛv †MUm dvD‡Ûkb C4 avb M‡elYvq 
11.1 wgwjqb Wjvi Aby`vb †`b| eZ©gv‡b C4 avb cÖKíwU 
Z…Zxq ch©v‡q (2015-2019) Av‡Q Ges A·‡dvW© 
wek¦we`¨vj‡qi cÖ‡dmi †Rb j¨vs‡Wj GB M‡elYvi mgš^q 
Ki‡Qb| G cÖK‡í 8wU †`‡ki 12wU cÖwZôv‡bi  †gvU 18wU 
M‡elYv `‡ji weÁvbx I M‡el‡Kiv hy³ Av‡Qb| cÖwZôvb¸‡jv 
n‡jv: A‡óªwjqvb b¨vkbvj wek¦we`¨vjq (A‡÷ªwjqv), U‡i‡›Uv 
wek¦we`¨vjq (KvbvWv), PvBwbR GKv‡Wwg Ae mv‡qÝ (Pxb) 
g¨v· cøvsK Bbw÷wUDU Ae gwjKzjvi cøv›U wdwRIjwR Ges 
†nBbwiL †nBb wek¦we`¨vjq (Rvg©vwb), B›Uvib¨vkbvj ivBm 
wimvP© Bbw÷wUDU (Bwi) (wdwjcvBbm), GKv‡Wwg wmwbKv 
Bbw÷wUDU Ae gwjKzjvi ev‡qvjwR (ZvB‡c), †KgweªR 
wek¦we`¨vjq Ges A·‡dvW© wek¦we`¨vjq (BD‡K), †Wvbvì 
W¨vb‡dvW© cøv›U †m›Uvi, IqvwksUb †÷U wek¦we`¨vjq Ges 
wg‡b‡mvUv wek¦we`¨vjq (BDGmG)|
 M‡elYv AMÖMwZ: Bwii †bZ„‡Z¡ cwiPvwjZ C4 av‡bi 
M‡elYvq G ch©šÍ C4 c_cwiµgvi mv‡_ RwoZ  †gvU 11wU wRb 
av‡b cÖ‡ek Kiv‡bv n‡q‡Q Ges G‡`i Kvh©KvwiZv cixÿv Kiv 
n‡q‡Q| GB 11 wRb cybivq wewWªs cÖwµqvi gva¨‡g IR64 Rv‡Z 
wb‡q Avmv n‡q‡Q| Gi d‡j wRGg-IR64 mvaviY IR64 Gi 
Zzjbvq 5% Kve©b wd‡·kb e„w× †c‡q‡Q| Ab¨w`‡K A·‡dvW© 
wek¦we`¨vjq m¤úªwZ Current Biology Rvb©v‡j Zv‡`i M‡elYv 
AMÖMwZ cÖKvk K‡i‡Q| G‡Z †`Lv hvq, f~Ævi GOLDEN 2 Gi 

International Rice Research Institute (IRRI) has been 
conducted basic research to 
improve the productivity of 
rice through changing 
physiological processes 
under C4 rice project. 
Photosynthetic capacity of 
C4 plant species is quite 
high. Therefore, to improve 
multifold productivity of 
rice, the genes from maize 
and sorghum is being used 
to covert rice to C4. 
Recently, C4 rice 
consortium declared to 
overcome a key step 
towards gratifying the 

dream from C3 to C4 rice. After publication of the 
news about C4 rice research progress in mass media, 
honourable Agriculture Minister felt keen interest to 
C4 rice. Therefore, to include Bangladesh into C4 rice 
research and to see the field level research 
advancement honourable Agriculture Minister  
decided to visit IRRI. In this context, C4 rice research 
has created a new hope among the rice scientists of 
Bangladesh.
 Agriculture Minister’s IRRI visit. On 28 
November Agriculture Minister Matia Chowdhury 
visited International Rice Research Institute (IRRI) 
headquarters in the Philippines. The other Bangladeshi 
delegates of the visit included Executive Chairman of 
Bangladesh Agricultural Research Council Dr Bhagya 
Rani Banik, BRRI Director General Dr Md Shahjahan 
Kabir and Executive Director of Krishi Gobeshona 
Foundation Dr Wais Kabir.  Dr Robert Coe, working 
for the C4 Rice center in IRRI, briefed the Minister 
focusing mainly on the last seven years’ research 
findings. However, research on C4 rice has been 
continuing over the last 22 years. The Minister 
expressed her keen interest on C4 rice and wishes for 
greater success of this research. She said, this sort of 
basic research would bring blessings for future 
generations. Objectives of the visit were to observe 
current progress of C4 rice research and how IRRI’s 
modern agricultural technologies secure Bangladesh 
rice sector to fight against the adverse effect of climate 
change. During the discussion with IRRI scientists and 
while visiting C4 rice laboratory and screen house, the 
Minister requested IRRI to create avenues for the 
inclusion of Bangladeshi rice scientists in the ongoing 
‘C4 Rice Project’. IRRI Director General Dr Matthew 
Morell assured the Minister about the strengthening of 
IRRI-Bangladesh collaboration in return. Mentioning 
the Minister as a ‘fighter’ on behalf of farmers of 
Bangladesh’ Dr Morell said, ‘We really need to 
redouble our current efforts to repay the trust and 
expectations.’
 What is C4 rice and why we need it. Plants can 
be divided in to three types based on photosynthetic 
pathway ie C3, C4 and CAM (Crassulacean Acid 
Metabolism) (Fig. 1). Among the plants on the earth, 
85% comprises C3, 5% has C4 and the rest 10% has 
CAM pathway. C4 photosynthetic pathway has 
evolved from C3 over millions of years. In general, C4 
pathway evolved for high temperature and water 
limited-arid and semi-arid environments. On the other 
hand CAM has evolved for desert environment. The 
basic differences between C3 and C4 photosynthesis is 
the presence of Kranz-anatomy in the bundle sheath 
cell and photosynthesis is completed into two different 
types of cell in C4 plant (Fig. 1). In Figure2, C3 and C4 
plant leaf and the presence of Kranz-anatomy into C4 
and anatomical differences, here in C4 leaf bundle 
sheath cells having chlorophyll are arranged like 
flower bookie around vascular bundle known as 

Kranz-Anatomy. Not only the above mentioned 
anatomical differences between C3 and C4, but there is 
also differences about the efficiencies of CO2 fixation 

enzymes. In C3 plant, 
CO2 is first fixed into a 
compound with three 
carbons (C3) by the 
photosynthetic enzyme 
r ibulosebisphosphate 
carboxylase/oxygenase 
(RuBisCo). But RuBisCo 
in C3 plants catalyzes 
with oxygen at 
temperatures above 30°C 
reducing CO2 fixation and 
photosynthetic efficiency, 
which is called 
photorespiration (rather 
than photosynthesis). 
 In C4 system, 
phosphoenolpyruvate 

carboxylase (PEPC) enzyme first fixes carbon atom 
and it has no affinity to oxygen and sensitivity to 
temperature, therefore it is more efficient. On contrary 
C4 plant due to its Kranz-anatomy within bundle 
sheath cell, minimizes photorespiration and fixes CO2 
in hotter and dryer environments more efficiently that 
eventually results in 30-50% yield increase. Also C4 
plant displays greater water use efficiency as it has the 
pores in the leaves (stomata) partially closed during 
the hottest part of the day and in water deficit 
condition. Moreover C4 plant has 30% increased 
nitrogen use efficiency as the plant needs lower 
amounts of RuBisCo enzymes for the same amount of 

CO2 fixed (enzymes contain 
15% nitrogen). Therefore, 
rice scientists are dreaming 
to transform C3 rice to C4 
rice. 
 The achievement of 
C4 rice is very crucial since 
the present C3 rice is unable 
to feed the ever-increasing 
population as statistics say 
each day about 26,000 
people are dying worldwide 
from hunger-related causes. 
To worsen the scenario, the 
rice production area is 

continually being reduced by expansion of cities and 
industries. Moreover, the increasing demand for 
biofuels will turn in competition between grain for fuel 
and grain for food, resulting food price hike. Also the 
world especially Bangladesh is on the verge of another 
cruel reality, the climate change, which is likely to 
make the atmosphere even hotter and drier. In this 
light, now there is a growing body of scientific opinion 
that C4 rice is one of the options to cope with future 

need. We need C4 rice as it may produce 30-50% more 
yield utilizing more nitrogen and it can cope with high 
temperature and dry environment.
 The C4 rice project. To great relief of mankind, 
Dr John Sheehy, a plant physiologist in IRRI, first 
conceived the dream of C4 rice back in 1995. The 
research was started after Bill and Melinda Gates 
Foundation awarded a grant of $11.1 million in 2008 
to fund C4 rice research. Currently the ‘C4 Rice 
Project’ is a multi-billion mega endeavour, which is 
now in Phase-III (2015-2019) and is coordinated by 
Professor Jane Langdale at the University of Oxford. 
Scientists and researchers from 18 research groups and 
12 institutions in eight countries are in collaboration 
with the project. The Institutions are: Australian 
National University (Australia), University of Toronto 
(Canada), Chinese Academy of Sciences (China), Max 
Planck Institute of Molecular Plant Physiology and 
Heinrich Heine University (Germany), International 
Rice Research Institute (IRRI) (the Philippines), 
Academia Sinica Institute of Molecular Biology 
(Taipei), University of Cambridge and University of 
Oxford (UK), Donald Danforth Plant Center, 
Washington State University, and University of 
Minnesota (USA).
 Research progress. To date about 11 genes related 
to C4 photosynthetic pathway inserted into rice 
through the leadership of IRRI. Again all these 11 
genes pooled into single genetic background of IR64 
through conventional hybridization. By inserting 11 
genes into IR64 resulting only 5% increase of carbon 
fixation like C4 pathway. On the other hand, at the 
University of Oxford a single maize gene 
(GOLDEN2-like gene) into rice leaf gave proto-Kranz 
anatomy, an initial step in the evolutionary trajectory 
from C3 to C4. Recently, Social Science Division of 
IRRI published a paper on  the progress of C4 rice and 
estimated projected cost for the development and 
release of GM-C4 rice in 13 Asian countries by 2035. 
The overall projection showed around $106 million for 
R&D and $18.8 million for regulatory and compliance 
cost.

g‡Zv wRb av‡b cÖ‡ek Kiv‡bvi d‡j av‡bi cvZvq †cÖv‡Uv-µvÄ 
GbvUwg ˆZwi n‡q‡Q hv C3 avb n‡Z C4 av‡b iƒcvšÍ‡ii 
cÖv_wgK avc| m¤úªwZ Bwii mvgvwRK weÁvb wefvM C4 av‡bi 
M‡elYvi AMÖMwZ ch©v‡jvPbv K‡i †`wL‡q‡Qb, AvMvgx 2035 
mvj bvMv` wRGg-C4 avb D™¢veb Ges Gwkqvi 13 †`‡k GwU 
Aegy³ Ki‡Z M‡elYv Lv‡Z cÖvq 106 wgwjqb Wjvi Ges wRGg 
avb Aegyw³‡Z 18.8 wgwjqb Wjvi e¨q Ki‡Z n‡e| 

cÂg c„ôvi ci

After Page 5
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av‡b †bK eøv÷ †ivM `g‡b mZK©Zv I KiYxq
†bK eøv÷ av‡bi GKwU gvivZ¥K QÎvKRwbZ †ivM| av‡bi dzj Avmvi 

ci kx‡li †Mvovq G †ivM †`Lv †`q|  †ev‡iv gImy‡g mvaviYZ 

e¨vcKfv‡e †bK eøv÷ †ivM n‡q _v‡K|

• kx‡li †Mvovq ev`vwg A_ev Kv‡jv ̀ vM c‡o| †Mvov  QvovI †h †Kv‡bv 

kvLv AvµvšÍ n‡Z cv‡i| AvµvšÍ kx‡li 

†Mvov c‡P hvq Ges †f‡½ c‡o| 

• w`‡bi †ejvq Mig I iv‡Z VvÐv, `xN© 

wkwk‡i †fRv mKvj, †gNv”Qbœ AvKvk, 

S‡ov AvenvIqv Ges ¸wuo ¸uwo e„wó G 

†iv‡Mi Rb¨ LyeB AbyK~j| G †iv‡Mi 

RxevYy `ªæZ evZv‡mi gva¨‡g Qovq|

• G †iv‡Mi AvµgY cÖv_wgKfv‡e mbv³ 

Kiv hvq bv| K…lK hLb Rwg‡Z †bK eøv÷ 

†iv‡Mi Dcw¯’wZ mbv³ K‡ib, ZLb Rwgi 

dm‡ji e¨vcK ÿwZ n‡q hvq| †m mgq 

Aby‡gvw`Z gvÎvq Jla cÖ‡qvM Ki‡jI 

†ivM `gb Kiv m¤¢e nq bv| †mRb¨ K…lK 

fvB‡`i AvMvg mZK©Zvg~jK e¨e¯’v †bqv 

cÖ‡qvRb|  

• G †iv‡Mi RxevYy cÖavbZ evZv‡mi gva¨‡g `ªæZ Qovq| AbyK‚j 

cwi‡e‡k RxevYy Mv‡Qi Dci c‡o †ivM m„wó K‡i| ex‡Ri gva¨‡gI 

av‡bi Pvivq GwU Qov‡Z cv‡i, Z‡e Zv cwigv‡Y LyeB Kg|

†ivM `g‡b KiYxq-
• †hme Rwgi avb †bK eøv÷ †iv‡M AvµvšÍ nqwb, A_P GjvKvq †iv‡Mi 

AbyK~j AvenvIqv (¸wuo ¸uwo e„wó Ges Nb Kzqvkv”Qbœ AvKvk) weivR 

Ki‡Q, †mLv‡b av‡bi kxl †ei nIqvi ZvrÿwYK c~e© gyn~‡Z© A_ev dzj 

Avmv ch©v‡q Aby‡gvw`Z QÎvKbvkK †hgb Uªycvi 75 WweøDwc (54 

MÖvg/weNv) A_ev †bwU‡fv 75 WweøDwR (30 MÖvg/weNv) A_ev 

UªvBmvK¬vRj ev ÷ªweb MÖæ‡ci Aby‡gvw`Z QÎvKbvkK 66 wjUvi cvw‡Z 

wgwk‡q †kl we‡K‡j 5-7 w`b AšÍi `yÕevi AvMvg †¯úª Ki‡Z n‡e| 

• eøv÷ †iv‡Mi cÖv_wgK Ae¯’vq Rwg‡Z cvwb a‡i ivL‡Z cvi‡j G 

†iv‡Mi e¨vcKZv A‡bKvs‡k n«vm cvq|

Measures to prevent rice neck blast disease

US AID TEAM VISITS BRRI

Neck blast is a devastating fungal disease. This disease 
symptom appears at the base of panicle after flowering. 
It is severe mostly in Boro season.

• Brownish or blackish lesions 
appear at the base of the panicle.  
Sometimes branches of the 
panicle are also infected. Base 
of the infected panicle get rotten 
and and eventually break down.
• High fluctuation of day and 
night temperatures, drizzling, 
cloudy sky with prolonged dew 
in the morning and windy 
weather are favourable of this 
disease. The spores of the 
pathogen of this disease are 
mainly disseminated by air.  
• It is very difficult to identify 

primary symptoms of the disease. Crops get damaged 
when farmers are able to recognize the disease. 
Therefore preventive measures should be taken.
• If the favourable environments (drizzling and 
cloudy sky with prolonged dew) is prevailed at split 
booting stage of the rice crop, fungicides such as trooper 
75WP (54 g/bigha) or nativo 75WG (30 g/bigha) or 
recommended fungicides under trycyclazole or strobin 
group should be applied twice at 5-7 days interval in the 
late evening. For each bigha (33 decimal) 67 liter water 
should be applied. Conserving water in the field at initial 
stage of the disease reduces its spreading. 

A seven-member team of the United States Agency for 
International Development (USAID) visited BRRI on 8 Nov 2017. 
The team headed by Mr David H Moore, General Counsel of the 
USAID attended a discussion meeting held at the VIP conference 
room of the institute. BRRI Director General Dr Md Shahjahan 
Kabir presided over the meeting while BRRI Director 
(Administration and Common Service) Dr Md Ansar Ali delivered 
a presentation about BRRI. Dr Tamal Lata Aditya, BRRI Director 
(Research) also spoke on the occasion. Later on, the visiting team 
observed BRRI Biotechnology laboratory and some of the 
research fields. Mr David Moore expressed satisfaction after 
learning about BRRI’s current research activities as well as its 
achievements in ensuring food security of the country.

Neck blast affected rice field
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Speaker

Dr Muhammad Ali Siddiquee
CSO and Head
GQN Division
BRRI 

Seminar held in BRRI during October to December 2017 

Current trends in RBO research
activities in Bangladesh. 

12 Oct

19 Oct

07 Dec

26 Dec

Greenhouse gas emissions and
net ecosystem carbon budget
from major cropping patterns
in Bangladesh 

Prospective and strategies of
paddy production
mechanization in Bangladesh 

CRISPR and its application in
revealing domain specific
function of gene

Dr  Md Mozammel Haque
SSO
Soil Science Division
BRRI 
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Topic Date

RvZ †gŠmyg Mo D”PZv (†mwg) RxebKvj (w`b) we‡kl ˆewkó¨

weª avb42 †evbv AvDk
†evbv AvDk
†ivcv AvDk
†ivcv Avgb
†ivcv Avgb
†evbv AvDk
†ivcv Avgb
†ivcv Avgb
†ivcv AvDk
†evbv AvDk

100 100 ga¨g gvÎvi Liv mnbkxj
ga¨g gvÎvi Liv mnbkxjweª avb43 100 100

weª avb48 105 110
weª avb57 115 105
weª avb62 102 100 wR¼ mg„× 
weª avb65 88 95
weª avb71 108 115 Liv mnbkxj
weª avb75 110 110 fvZ ivbœvi ci myMÜ cvIqv hvq
weª avb82 110 105 †bwiKv †_‡K D™¢vweZ
weª avb83 105 100

Pvj gvSvwi †gvUv, fvZ SiS‡i
Liv cwinviKvix

MvQ †QvU nIqvq mn‡R †n‡j c‡o bv

weª avb85 †ivcv AvDk 110 108

weª D™¢vweZ ¯^í †gqvw` (95-115 w`b) av‡bi RvZ

Pvj gvSvwi wPKb I Rjve×Zv mnbkxj 
ga¨g gvÎvi Liv mnbkxj, av‡bi 
iO ¯’vbxq KUKZviv Rv‡Zi Abyiƒc


