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Lkkjka'k % esFkh dks Hkkjrh; Hkkstu 'kSyh esa ,d fof'k"V 'kkdh; ikS/ks ds :i esa ekU;rk izkIr gS ftlesa vusd iks"kd rRo ik, tkrs gSaA esFkh ds ikS/kksa ij dkcZu
MkbvkWDlkbM xSl ds izHkko dk v/;;u djus ds fy, ,d iz;ksx fd;k x;kA blds fy, esFkh ds ikS/kksa dks nks lkUnzrkvksa okys vksiu VkWi pSEcj ¼Åij ls
[kqys d{k½ esa mxk;k x;kA ,d pSEcj esa dkcZu MkbvkWDlkbM dh lkekU; lkUnzrk (Ambient) [ACO

2
, 350±50 µmol mol-1] rFkk nwljs pSEcj esa mPp

lkUnzrk (Elevated) (ECO
2
, 550±50 µmol mol-1) j[kh xbZA ikS/kksa dks lkekU; rFkk mPp dkcZu MkbvkWDlkbM nsus ds mijkar 40] 60 rFkk 80 fnuksa ds ckn

(DAE) ikS/kksa dk tSfod Hkkj] izdk'kla'ys"k.k nj] i.kZjU/kz lapkfjrk rFkk iks"kd rRoksa dk v/;;u fd;k x;kA lkekU; dkcZu MkbvkWDlkbM ls mipkfjr
ikS/kksa dh rqyuk esa mPp dkcZu MkbvkWDlkbM mipkfjr ikS/kksa esa izdk'kla'ys"k.k nj dh c<+ksÙkjh ns[kh xbZ tcfd i.kZjU/kz lapkfjrk esa deh ikbZ xbZA mPp
dkcZu MkbvkWDlkbM okrkoj.k okys ikS/kksa esa lkekU; dkcZu MkbvkWDlkbM okrkoj.k okys ikS/kksa dh rqyuk esa dkcZu rFkk dSfY'k;e rRoksa esa c<+ksÙkjh ns[kh xbZ
ijUrq ukbVªkstu rFkk ykSg rRo dh ek=kk esa deh ikbZ xbZA
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Abstract
Methi is an important leafy vegetable in Indian diet which contains many nutrients. An experiment was conducted to study the effect of
carbon dioxide on the growth and nutrient composition of methi. The plants were grown in Open Top Chambers (OTC) under two
concentrations of carbon dioxide viz. ambient (ACO

2
 
, 350±50 µmol mol

-1
) and elevated (ECO

2
,
 
 550±50 µmol mol

-1
). The plants were

analyzed 40, 60 and 80 days after exposure to carbon dioxide. It was observed that plants treated with elevated carbon dioxide had higher
biomass and photosynthetic rate but lower stomatal conductance when compared with the plants raised in ambient carbon dioxide atmo-
sphere. CO

2
 
 also changed the nutrient composition of the leaves. Elevated CO

2
 increased carbon and calcium contents along with decline in

nitrogen and iron content of leaves. Therefore, rising CO
2

 
may lead to a change in the nutrient profile of this leafy vegetable.

izLrkouk
;g vc izekf.kr gks pqdk gS fd okrkoj.k esa dkcZu MkbvkWDlkbM

dh lkUnzrk fujUrj c<+rh tk jgh gSA bldh ek=kk vkS|ksfxdhdj.k
dky ls iwoZ 280 ihih,e Fkh ogha vc ;g c<+dj 379 ihih,e ls
Hkh vf/kd gks xbZ gS (IPCC 2007a) vkSj ;g izfØ;k fujUrj tkjh

gSA bldk ikS/kksa ij fo'ks"kr% 'kkd@lfCt;ksa ij fuf'pr gh izHkko
gksrk gSA lh3 izdkj ds ikS/kksa esa okrkoj.k esa c<+rh gqbZ dkcZu
MkbvkWDlkbM dh lkUnzrk dk ikS/kksa dh o`f) ij izHkko dk foLr`r
v/;;u fd;k x;k gSA bu ikS/kksa esa izdk'kla'ys"k.k dh izfØ;k
vlar`Ir jgrh gS] vr% dkcZu MkbvkWDlkbM dh mPp lkUnzrk dk
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izHkko izk;% ldkjkRed gksrk gS] D;ksafd dkcZu MkbvkWDlkbM izdk'k
la'ys"k.k dh izfØ;k dk izeq[k ?kVd gSA vr% ;g izkFkfed rFkk
ek/;fed izfrfØ;kvksa dks izHkkfor djrh gS] mnkgj.kr% 'kq"d
inkFkks± rFkk iks"kd rRoksa dh lajpuk esa ifjorZu dk ik;k tkuk1]3A
,d rjQ tgka dkcZu MkbvkWDlkbM dh lkUnzrk c<+us ls ikS/kksa esa
òf) ns[kh xbZ ogha nwljh rjQ ifÙk;ksa esa ukbVªkstu dh ek=kk ¼tksfd
izksVhu dk eq[; vo;o gS½ esa deh ikbZ xbZ5]6A lkFk&lkFk :fcLdks
uked egRoiw.kZ ,Utkbe esa deh gqbZ] fdUrq bl dkj.k izdk'kla'ys"k.k
dh izfØ;k esa deh ugha ikbZ xbZ7A

esFkh] Hkkjrh; Hkkstu 'kSyh esa ,d fof'k"V 'kkdh; ikS/kk ekuk
tkrk gS bldh ifÙk;ksa dh lCth cukbZ tkrh gS] lkFk gh blds cht
dk foLr`r mi;ksx fd;k tkrk gSA ;g u dsoy Lokfn"V vfirq]
vkS"k/kh n`f"Vdks.k ls Hkh vR;Ur ykHknk;d gksrk gSA esFkh ds ikS/kksa
ds tSfod Hkkj] iks"kd rRoksa rFkk izdk'kla'ys"k.k izfØ;k ij mPp
dkcZu MkbvkWDlkbM lkUnzrk ds izHkko dk v/;;u djus gsrq izLrqr
v/;;u fd;k x;kA

lkexzh ,oa fof/k
esFkh ¼Trigonella foenum-graecum L.½ ds chtksa dks

vksiu VkWi pSEcj esa cks;k x;k] ftldh ÅapkbZ 1-8 ehVj rFkk
o`Ùkkdkj 1-6 ehVj FkkA bls ikjn'khZ ih-oh-lh- 'khV ¼120 µm½ ls
lqpk: :i ls <dk x;kA pSEcj Åij ls [kqyk gksus ds dkj.k ok;q
dk leqfpr vkokxeu Fkk] rFkk ikjn'khZ 'khV ls <ds gksus ds dkj.k
izdk'k dh rhozrk esa yxHkx dksbZ deh ugha vkbZA ikS/kksa dks dkcZu
MkbvkWDlkbM dh nks lkUnzrkvksa esa mxk;k x;k( lkekU; (ACO

2
,

350±50 µmol mol-1] rFkk mPp (ECO
2
, 550±50 µmol mol-1)A

;g Lrj fujUrj cuk, j[kus gsrq vksVhlh ds vUnj dh dkcZu
MkbvkWDlkbM dks iksVsZfcy QksVksflUFksfVd flLVe (LI-6200, LI-

COR, USA) ds }kjk ukik x;kA ifÙk;ksa dk {ks=kQy rFkk mudk
'kq"d Hkkj] ruksa dk 'kq"d Hkkj] dkcZu MkbvkWDlkbM nsus ds 40] 60
rFkk 80 fnu (DAE) ckn fy;s x;sA 'kq"d Hkkj ysus ds fy, bu
lSEiYl dks vksou esa 80°C rkieku ij lq[kkdj fy;k x;kA
lkekU; ,oa mPp dkcZu MkbvkWDlkbM mipkfjr ikS/kksa dh izdk'kla'ys"k.k
izfØ;k rFkk i.kZjU/kz lapkfjrk ¼LVksesVy dUMDVsUl½ dks iksVsZfcy
QksVksflUFksfVd flLVe LI-6200 ds }kjk ukik fd;kA izdk'kla'ys"k.k
izfØ;k dks 'kh"kZLFk iw.kZ:i ls [kqyh iÙkh ij izkr% 11 ls 12 cts ds
e/; esa ukik x;k tc bl izfØ;k ds fy, izdk'k dh rhozrk 1000
ls 1300 µmol m2 s-1 FkhA bl nkSjku lkis{k vknzZrk 65&75» rFkk
rkiØe 18&23°C FkkA ikS/kksa dh ifÙk;ksa ds uewuksa esa ukbVªkstu]
dkcZu] dSfY'k;e dh ek=kk dk fo'ys"k.k fd;k x;kA

ifj.kke ,oa foospuk
mPp dkcZu MkbvkWDlkbM mipkfjr esFkh ds ikS/kksa dh o`f) esa

c<+ksÙkjh ns[kh xbZA 40] 60 rFkk 80 DAE ij ifÙk;ksa ds {ks=kQy
esa Øe'k% 49] 29-5 rFkk 17-7» dh c<+ksÙkjh gqbZA tcfd iÙkh 'kq"d
Hkkj esa 80 DAE ij 37» dh vf/kdrk ikbZ xbZ] rFkk lkekU;
dkcZu MkbvkDlkbM dh rqyuk esa 'kq"d Hkkj esa 27-4» dh c<+ksÙkjh
ikbZ xbZA bl izdkj ds ifj.kke vU; 'kks/kdrkZvksa us Hkh vU; Qlyksa
esa ns[ks fd mPp dkcZu MkbvkWDlkbM ds dkj.k ikS/kksa esa òf) vf/kd
gksrh gS3]11A 'kkdh; ikS/kksa esa vf/kd òf) mPp dkcZu MkbvkWDlkbM
ds dkj.k izdk'kla'ys"k.k izfØ;k esa c<+ksÙkjh ds dkj.k gksrh gS6A
lkkeU; dkcZu MkbvkWDlkbM lkUnzrk dh rqyuk esa mPp dkcZu
MkbvkWDlkbM lkUnzrk ls mipkfjr ikS/kksa esa izdk'k la'ys"k.k izfØ;k
esa 49» dh c<+ksÙkjh ikbZ xbZ tcfd] i.kZjU/kz lapkfjrk esa deh gqbZ
¼lkj.kh 1½A blh izdkj ds ifj.kke mizsrh ,oa egky{eh ¼2000½ ds
}kjk ik, x,A

lkj.kh 1  — lkekU; (ACO
2
) rFkk mPp (ECO

2
) lkUnzrk okyh dkcZu MkMvkDlkbM dk esFkh ds ikS/kksa dh fofHkUu voLFkkvksa dh o`f)

rFkk izdk'k la'ys"k.k ij izHkko
40 DAE 60 DAE 80 DAE

       ACO
2

  ECO
2

            ACO
2

      ECO
2

   ACO
2

  ECO
2

iÙkh 'kq"d Hkkj (g plant-1)      0.71±0.12 0.96±0.05           0.80±0.08      1.11±0.14 0.89±0.07 1.22±0.10

ruk 'kq"d Hkkj (g plant-1)      0.77±0.05 0.98±0.04           0.88±0.05     1.62±0.06 0.92±0.09 1.98±0.08

iÙkh dk {ks=kQy (cm2)      166.60±7.86 248.00±6.57       220.50±9.95     285.60±8.86 247.30±11.23 91.10±13.45

izdk'k la'ys"k.k (µmol m2 s-1)   9.70±0.08 13.45±0.32         11.26±0.06      16.81±0.46 10.47±0.12 15.62±0.21

i.kZjU/kz lapkfjrk (cm s-1)      0.74±0.01 0.72±0.06            0.81±0.01      0.70±0.02 0.43±0.03 0.40±1.0

Values are mean =± SD (n=6), P<0.05, DAE = Days After Exposure
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dkcZfud dkcZu dh ek=kk esa mPp dkcZu MkbvkWDlkbM lkUnzrk
ls mipkfjr ikS/kksa esa vf/kd c<+ksÙkjh ns[kh xbZA ;g òf) 80 DAE

voLFkk ij yxHkx 20» ikbZ xbZA bl izdkj dk izHkko oSu fxUdsy
¼1997½ us vU; ikS/kksa esa Hkh ik;kA ijUrq ukbVªkstu dh ek=kk esa
mPp dkcZu MkbvkWDlkbM lkUnzrk esa mxk;s x, ikS/kksa esa deh ikbZ
xbZA ;g deh 80 DAE voLFkk ij 22» FkhA iky ¼2004½ us
xsgwa esa rFkk jhOl vkfn ¼1994½ us lks;kchu esa Hkh mPp dkcZu
MkbvkWDlkbM lkUnzrk ls mipkfjr ikS/kksa esa ;g deh ns[khA ifÙk;ksa
esa dkcZu ds c<+us rFkk ukbVªkstu ds ?kVus ds dkj.k dkcZu %
ukbVªkstu (C:N) ds vuqikr esa c<+ksÙkjh ikbZ xbZA ;g fLFkfr 60
DAE ij lokZf/kd Fkh ¼lkj.kh 2½A ;g ifj.kke fxYQksMZ ¼2000½
ds ifj.kkeksa ds vuq:i ik;k x;kA

mPp dkcZu MkbvkWDlkbM dh lkUnzrk dk izHkko u dsoy
dkcZu rFkk ukbVªkstu ij cfYd ògr rFkk lw{e iks"kd rRoksa ij Hkh
ik;k x;kA 40] 60 rFkk 80 DAE voLFkk ij dSfY'k;e dh ek=kk
esa c<+ksÙkjh Øe'k% 48] 57 ,oa 28-4» ns[kh xbZA tcfd ykSg rRo
esa 47» dh deh ikbZ xbZA bl izdkj ;g ik;k x;k fd mPp
dkcZu MkbvkWDlkbM dh voLFkk esa esFkh ds ikS/kksa esa dkcZu rFkk
dSfY'k;e rRoksa dh ek=kk esa mYys[kuh; c<+ksÙkjh gqbZ] ijUrq blds
foijhr ukbVªkstu tksfd izksVhu dk ,d eq[; vo;o gS] rFkk ykSg
rRo esa deh ikbZ xbZA

esFkh 'kkdh; :i esa mi;ksx gksus okyk vR;Ur egRoiw.kZ ikS/kk
gS] ;g Li"V gS fd okrkoj.k esa dkcZu MkbvkWDlkbM dh lkUnzrk
c<+us ls bldh iSnkokj ¼ifÙk;ka vkfn½ esa dkcZu rFkk dSfY'k;e esa
c<+ksÙkjh gksxh] fdUrq nks egRoiw.kZ rRo tSls ukbVªkstu rFkk ykSg rRo

esa deh gksus ls bldh ikSf"Vd xq.koÙkk izHkkfor gksus dh laHkkouk gSA
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  lkj.kh 2 —  lkekU; (ACO
2
) rFkk mPp (ECO

2
) lkUnzrk okyh dkcZu MkMvkWDlkbM dk esFkh ds ikS/kksa dh fofHkUu voLFkkvksa ds iks"kd rRoksa ij

      izHkko

iks"kd rRo                                               40 DAE                                    60 DAE                           80 DAE
   ACO

2
             ECO

2
        ACO

2
   ECO

2
ACO

2
          ECO

2

dkcZu (C) [% (''kq"d Hkkj½] 47.27±1.28        54.07±1.47      51.55±3.68 59.90±2.59       53.25±3.00        63.88±3.58

ukbVªkstu (N) [% ('kq"d Hkkj)] 6.18±0.27          7.15±0.40      6.04±0.35 5.64±0.41         8.99±0.12        6.96±0.56

dkcZu % ukbVªkstu (C:N) 7.64±0.17          7.56±0.23      9.52±0.13 10.62±0.09       5.92±0.07        9.17±0.14

dSfY'k;e (Ca) [µg g-1 ('kq"d Hkkj)] 18.54±2.15        42.32±5.70      40.54±0.83 63.70±3.64       45.94±3.25        59.01±0.74

vk;ju (Fe) [µg g-1 (''kq"d Hkkj)] 3.57±0.17          2.39±0.81NS      6.81±0.77 3.59±0.68         4.63±0.81        2.89±0.27

Values are mean =± SD (n=6), P<0.05, DAE = Days After Exposure

tSu ,oa vU; % esFkh ¼Vªkbxksusyk Qhue&xzhde fyfuvl½ ds ikS/kksa ij dkcZu MkbvkWDlkbM dk izHkko


