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izLrkouk

fiNyh dqN 'krkfCn;ksa ls vkS|ksfxd fodkl] c<+rh ;krk;kr
O;oLFkk ,oa [ksrh tSls fofHkUu ekuotkfrd fØ;kdykiksa ls
okrkoj.k esa xzhu gkÅl xSlksa dh ek=kk fnu izfr fnu c<+rh
tk jgh gSA ukbVªl vkWDlkbM ,oa ehFksu ,slh nks izeq[k
xzhu gkÅl xSlsa gSa ftuds eksy izfr eksy Xykscy okfeZax
iksVsaf'ky (GWP) dkcZu MkbZvkWDlkbM ls 310 ,oa 25 xquk
T;knk gSaA (IPCC, 2007) ehFksu ,oa ukbVªl vkWDlkbM dh
mRifÙk izkd`frd ,oa ekuotkfr ds fØ;kdyki nksuksa ls gh

pkoy vk/kkfjr Qly iz.kkyh ls ehFksu vkSj ukbVªl vkWDlkbM dk mRltZu

, nÙkk] ,l nÙkk*] ds ,l jko**] ,l lh lk¡rjk*** ,oa Vh ds vk/;k**

jsfM;ks ,oa ok;qeaMyh; foKku foHkkx] jk"Vªh; HkkSfrd iz;ksx'kkyk] ubZ fnYyh & 110 012
*jk"Vªh; ikS/k tSoizkS|ksfxdh vuqla/kku dsUnz] Hkkjrh; d`f"k vuqla/kku laLFkku] ubZ fnYyh & 110 012

**Qly mRiknu foHkkx] dsUnzh; pkoy vuqla/kku laLFkku] dVd & 753 006 ¼mM+hlk½
***ifjos'k foKku foHkkx] dY;k.kh fo'ofo|ky; & 741 243 ¼if'pe caxky½

lkjka'k % pkoy vk/kkfjr Qly iz.kkyh ls xzhu gkÅl xSlksa (CH
4 
,oa N

2
O) ds mRltZu dk ewY;kadu djus ds fy, pkoy&pkoy

vkorZu iz.kkyh dks ekud ysdj Hkkjr dh pkj pkoy vk/kkfjr rhu&Qly vkorZu iz.kkfy;ksa dk v/;;u fd;k x;k gSA ;g iz;ksx
izfr vkorZu iz.kkyh dh rhu jsfIydsV ds lkFk fd;k x;k gSA [kjhQ ¼cjlkr½ ekSle esa lHkh IykVksa ls ehFksu dk mRltZu T;knk
ntZ fd;k x;kA okf"kZd ehFksu pkoy&pkoy vkorZu iz.kkyh ls lkFkZd ls T;knk (289.54kg ha-1) ntZ fd;k x;kA pkoy&edbZ&rqoj vkorZu
iz.kkyh ls izfr Mg vukt mRiknu esa ehFksu dk mRltZu (0.89 kg ha-1) lkFkZd ls de ntZ gqvk tcfd pkoy&pkoy vkorZu iz.kkyh
(31.30kg ha-1) esa vf/kd ns[kk x;kA v/;;u ls ;g irk pyrk gS fd pkoy&pkoy vkorZu iz.kkyh dh rqyuk esa pkoy vk/kkfjr
Qly iz.kkyh ls xzhu gkÅl xSlksa dk mRltZu de gksrk gSA
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Abstract

A study was conducted to evaluate the green house gas (CH
4
 and N

2
O) emission potential of some rice-based triple cropping systems

practiced in India. Four cropping systems were studied along with rice-rice system (control) in a randomized block design with three replicates

of each. Methane emission was significantly higher from all the plots during wet season. Significantly higher annual methane flux recorded

from the rice-rice rotation system (289.54 kg ha-1). During the dry season higher N
2
O emission recorded from the rice-rice rotation system

with pulses of N
2
O flux after the N-fertilizer application. Significantly lower CH

4
 emission per Mg grain yield recorded from the rice-maize-

pigeonpea system (0.89kg ha-1) while rice-rice rotation system recorded highest (31.30kg ha-1). Study revealed that rice based cropping

systems can reduce the greenhouse gas emission significantly while increasing the yield from rice cultivation.

gksrh gSA [ksrh okrkoj.kh; ehFksu ,oa ukbVªl vkWDlkbM ds
izeq[k lzksr gSaA Hkkjr esa dqy ehFksu mRltZu dk 28»
pkoy dh [ksrh ls gksrk gS11A doj ØkWi (cover crop)

feêh dh xq.koÙkk ,oa mitkÅiu cuk;s j[kus] ikuh] [kj
irokj ,oa isLV (pest) dk izca/k djus ,oa ,xzks bdksflLVe
dh fofo/krk dh j{kk djus esa izeq[k Hkwfedk fuHkkrk gSA
,d ls vf/kd Qlyksa dh lkSxkr ;k ,d lkFk mRiknu
Hkkjr dh iqjkuh ijEijk gSA vf/kd iSnkokj Qlyksa ds mi;ksx
,oa lq/kjh izca/k iz.kkyh ds miyC/krk ls gekjh izkFkfedrk
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LFkk;h mRiknu ls gVdj] mRiknu ls ykHk izkIr djus] feêh
dh mitkÅiu dk izca/k djus ,oa lalk/kuksa ds dq'ky mi;ksx
ds ek/;e ls xgu [ksrh djus esa gSA Hkkjr esa pkoy&puk
dh [ksrh NÙkhlx<+ ¼fcykliqj] jktuan xkao½ ,oa e/; izns'k
¼nqxZ½] pkoy&vjgj dh [ksrh e/;izns'k] NÙkhlx<+ ,oa egkjk"Vª(
pkoy&lwjteq[kh dh [ksrh vka/kz izns'k ¼dq/ki] dq.kqZy ,oa
vuUriqj½( pkoy&edbZ dh [ksrh if'pe caxky ¼gkoM+k] ekynk½]
rfeyukMq ,oa fcgkj(  pkoy&vkyw if'pe caxky ¼gkoM+k]
gqxyh½ ,oa fcgkj( pkoy&ewax mM+hlk ¼iqjh] dVd] Qqyokuh]
lEcyiqj½ ,oa vka/kzizns'k ¼if'pe xksnkojh] iwoZ xksnkojh] d`".kk
,oa Jhdkdqyke½ esa gksrh gS12A orZeku v/;;u pkoy&pkoy
vkorZu iz.kkyh dh rqyuk esa pkoy vk/kkfjr vkorZu iz.kkyh
ls mRiUu xzhu gkÅl xSlksa (CH

4
 ,oa N

2
O) dk mRltZu

,oa lkFk&lkFk Qly mRikndrk ij pkoy vk/kkfjr vkorZu
iz.kkyh izHkko dk fooj.k nsrk gSA pkoy xsgwa vkorZu iz.kkyh
ds ckn vU; VªkWfidky pkoy vk/kkfjr vkorZu iz.kkyh ls
xzhu gkÅl xSlksa dk mRltZu dk ;g 'kk;n igyk v/;;u
gSA

lkexzh ,oa fof/k

;g v/;;u dsUnzh; pkoy vuqla/kku laLFkku] mM+hlk]
dVd (20º 27′ 20′′ N latitudes and 85º 55′ 48′′ E

longitude) esa fd;k x;k FkkA ;g iz;ksx 20m × 20m

IykV esa izfr vkorZu iz.kkyh dh rhu jsfIydsV ds lkFk
fd;k x;kA pkoy [kjhQ ¼cjlkr½ ekSle esa cks;k x;k
FkkA mlh LFkku ij viysUM Qlyksa dks jch ¼'kq"d½ ekSle
esa cks;k x;kA pkoy&pkoy vkorZu iz.kkyh dks ekud ysdj]
rhu Qly vkorZu iz.kkyh esa pkj fofHkUu pkoy vk/kkfjr
Qly iz.kkfy;ksa dk v/;;u fd;k x;kA pkj fofHkUu Qly
iz.kkfy;ksa esa pkoy (cv.IR64) & vkyw (Solanum

tuberosum) - fry (Sesamum indicum) [R-Po-S];

pkoy (cv.PS-II) & edbZ (Zea mays) - rqoj (Cajanus

cajan) [R-M-Pi]; pkoy (cv.PS-I) & lwjteq[kh
(Helianthus annuus) - yksfc;k (Vigna unguiculata)

[R-S-G] ,oa pkoy (cv.Ananda) & dkcqyh puk (Cicer

arietinum) - ewax (Vigna radiata) [R-C-G] fy;k x;k
FkkA pkoy&pkoy [R-R] vkorZu iz.kkyh ds IykV esa
cv.Naveen nksuksa ekSle esa cks;k x;k FkkA lHkh Qlyksa
dks mudh ekud izfØ;k ls cks;k x;kA xzhu gkÅl xSlksa
dks eSU;qvy DyksTM psEcj fof/k ls ,df=kr fd;k x;k1A

xzhu gkÅl xSlksa dks ,df=kr djus dk le; Adhya et

al., (2000) ds vuqlkj fu/kkZfjr fd;k x;k2A xzhu gkÅl
xSlkas dk fo'ys"k.k xSl ØksekVksxzkQ (CH

4
 FID esa ,oa N

2
O

esa) esa esU;qvy batsD'ku fof/k ls fd;k x;k3A

ifj.kke ,oa foospuk

viysUM Qly dh [ksrh ds le; lHkh IykVksa ls ehFksu
dk mRltZu lkFkZd ls de gqvk FkkA nygu] pkoy vk/kkfjr
Qly iz.kkyh ls ehFksu dk mRltZu Hkh de gqvk Fkk2A
ftu IykVksa esa vkyw yxk;k x;k muls usxsfVo ehFksu ¶yDl
(-29.0kg ha-1) ntZ fd;k x;k FkkA 'kq"d feêh ds dkj.k

fp=k 1 — fofHkUu pkoy vk/kkfjr Qly iz.kkyh ls ehFksu
,oa ukbVªl vkWDlkbM ds mRltZu dh ekSleh fHkUurk,a

plnhZ dk ekSle      nxehZ dk ekSle    ncjlkr dk ekSle

ukbVªl vkWDlkbM
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viysUM Qly ehFksu dk T;knk 'kks"k.k djrh gaS9]11A iwjs
v/;;u ds le; esa ehFksu dk mRltZu pkoy&pkoy vkorZu
iz.kkyh ¼ekud½ ls lcls T;knk ntZ fd;k x;kA jch ¼lnhZ½
ekSle esa ehFksu ¶yDl dk kg ha-1 ds vuqlkj % R-R

(8.75) > R-C-G (-5.30) > R-M-Pi (-20.60) > R-S-

C (25.95) > R-Po-S (-29.00) jgkA 'kq"d ekSle esa ewax
dh [ksrh ls ehFksu dk mRltZu (7.45kg ha-1) lkFkZd ls
T;knk gqvkA feêh esa lw{ethoh xfrfof/k ,oa okrkoj.kh;
ukbVªkstu fQDls'ku esa o`f) gksus ds dkj.k ls 'kq"d ekSle
esa ewax okys IykVksa ls ehFksu dk mRltZu T;knk gksrk gS8A
[kjhQ ekSle esa cv. uohu cks;s gq, IykVkas ls ehFksu dk
mRltZu (246.82kg ha-1) lcls T;knk jgkA blds i'pkr~
cv. iwlk lqxa/k II (15.38kg ha-1) ,oa cv.iwlk lqxa/k I

(14.765kg ha-1) ls ehFksu dk mRltZu gqvkA [kjhQ ¼cjlkr½
ekSle esa feFksu ¶yDl dk kg ha-1 ds vuqlkj % R-

R (246.825) > R-Po-S (22.61) > R-M-Pi (15.38) =

R-C-G (15.38) > R-S-C (14.076½ jgkA okf"kZd ehFksu
¶yDl (kg ha-1) dh x.kuk djus ds fy, nks Qly cksus
ds le; dk vUrj ,oa gy pykus ds ckn ds le; ds

¶yDl dks Hkh fopkj esa fy;k x;kA okf"kZd ehFksu ¶yDl
(kg ha-1) dk R-R (289.54) > R-Po-S (23.42) > R-

C-G (16.33) > R-M-Pi (16.32) > R-S-C (15.55) ¼lkj.kh
1½ jgkA pkoy dh [ksrh ds le; T;knk ehFksu mRltZu
ds dkj.k ls R-Po-s Qly iz.kkyh ls T;knk okf"kZd ehFksu
¶yDl ntZ fd;k x;kA 'kq"d ¼xehZ½ ekSle esa lHkh Qly
iz.kkfy;ksa ls ukbVªl vkWDlkbM dk mRltZu (kg ha-1) R-

S-C (3.56) > R-M-Pi (3.48) > R-C-G (3.08) > R-

Po-S (2.64) > R-R (1.02) jgkA vfu;fer o"kkZ ds dkj.k
xehZ ds ekSle esa ukbVªl vkWDlkbM dk mRltZu lkFkZd ls
T;knk gqvkA xehZ ,oa o"kkZ ds ekSle esa feêh ls vf/kd
fMukbfVªfQds'ku izfØ;k ls ukbVªl vkDlkbM dk mRltZu
T;knk gksrk gS5&6A xehZ ds ekSle esa R-Po-S (2.64kg ha1)

,oa R-C-G (3.08kg ha-1) Qly vkorZu iz.kkyh ls ukbVªl
vkWDlkbM dk mRltZu lkFkZd ls T;knk ntZ fd;k x;kA
nygu Js.kh ds ikS/kksa dk okrkoj.kh; ukbVªkstu fQDls'ku
ds dkj.k lwjteq[kh&yksfc;k Qly vkorZu iz.kkyh dh rqyuk
esa yksfc;k&ewax Qly vkorZu iz.kkyh ls ukbVªl vkWDlkbM
dk mRltZu lkFkZd :i ls T;knk gqvkA lnhZ ,oa xehZ ds

lkj.kh 1 — fofHkUu pkoy vk/kkfjr Qly iz.kkyh ls vukt mRiknu ,oa xzhu gkml xSlksa ds
mRltZu dh rqyuk

  vukt mRiknu# (Mg ha-1)    ehFksu    ukbVªl        kg ehFksu izfr      kg ukbVªl vkWDlkbM
Qly iz.kkyh           ¶yDl# vkWDlkbM     Mg vukt mRiknu#  izfr Mg vukt mRiknu#

pkoy (kg ha-1)  ¶yDl#     M     W   S      M     W      S

M W S lerqY;   (kg ha-1)

pkoy&pkoy 4.12a - 5.13b 9.25a 289.54c   3.42a     59.90b -   23.54b  0.45a   -       0.20a

pkoy&vkyw&fry 6.43b 15.00c 1.00a 18.84c 23.42b   5.56c      3.48a  -1.93a   16.85a  0.41a    0.06a 1.93b

pkoy&edbZ&rqoj 6.50b 10.00b 0.60a 18.20c 16.32ab   4.46b      2.36a  -2.06a   7.33a  0.53a 0.07a 0.44a

pkoy&lwjteq[kh&ewax 6.03a 1.20a 0.70a 11.00ah 15.55a   4.68bc     2.46a   -21.63a  10.64a  0.59a 0.62a 0.24a

pkoy&yksfc;k&ewax 6.20ah 0.30a 0.80a 10.20ab 16.33ah   6.19d     2.48a   -17.66a  40.06b  0.49a 2.83b 2.29b

M - cjlkr dk ekSle( W - lnhZ dk ekSle( S - xehZ dk ekSle
#rhu leqfDr dk vkSlrA ,d LrEHk esa vkSlr ds ihNs ,d gh 'kCn lwfpr djrk gS] nks vkSlr DMRT ds 5» Lrj ij
vFkZiw.kZ ls vyx ugha gSA
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ekSle dh Qlyksa ds vo'ks"kksa ds feêh esa feykus dh otg
ls o"kkZ ds ekSle esa feêh dk C/N vuqikr T;knk gksrk
gS] ftlls ukbVªl vkWDlkbM dk mRltZu T;knk gksrk gS4A
o"kkZ ds ekSle esa feêh esa C- feujsykbts'ku ds dkj.k Hkh
ukbVªl vkWDlkbM dk mRltZu T;knk gksrk gS3A blfy;s o"kkZ
ds ekSle esa lnhZ ds ekSle ls vf/kd ukbVªl vkWDlkbM
mRltZu ntZ gqvk gSA

fofHkUu Qly vkorZu iz.kkyh ls okf"kZd ukbVªl vkWDlkbM
¶ykDl (kg= ha-1) dk R-C-G (6.19) > R-Po-S (5.56)

> R-S-C (4.46) > R-M-Pi (4.46) > R-R (3.42) ¼lkj.kh
1½ jgkA vkyw dh Qly esa T;knk ukbVªkstu moZjdksa (120kg

ha-1) ds iz;ksx ls Po-S Qly iz.kkyh ls 'kk;n T;knk
ukbVªl vkWDlkbM dk mRltZu gksrk gSA

o"kkZ ds ekSle esa feêh ls ukbVªkstu {kfr nj lcls
T;knk ntZ gqbZA tcfd 'kq"d ekSle esa pkoy vkorZu iz.kkyh
ls feêh esa de ukbVªkstu dh miyC/krk ds dkj.k ukbVªl
vkWDlkbM ds :i esa ukbVªkstu dh {kfr de gqbZA mRiknu
dh lgh rqyuk ds fy;s vukt ds mRiknu dks pkoy lerqY;
mRi knu e s a  cnyk x;kA pkoy& fry
(R-Po-S) Qly iz.kkyh esa vukt dk mRiknu lkFkZd ls
T;knk (18.84Mg ha-1) ,oa pkoy&pkoy Qly vkorZu iz.kkyh
esa vukt dk mRiknu lc ls de (9.25Mg ha-1) ntZ
fd;k x;k ¼lkj.kh 1½A pkoy&pkoy vkorZu iz.kkyh ls T;knk
ehFksu mRltZu ntZ gqvkA izfr Mg vukt mRiknu ls ukbVªl
vkWDlkbM dk mRltZu (kgN

2
OMg-1) dk R-R (31.30) >

R-C-G (1.60) > R-S-C (1.41) > R-Po-S (1.24) > R-

M-Pi (0.89) jgkA nygu Js.kh dh Qlyksa ls T;knk ukbVªkstu
fQDls'ku dh otg ls pkoy&ewax&yksfc;k cks, x, IykVkas
ls pkoy dk mRiknu lkFkZd ls T;knk ntZ fd;k x;k ¼lkj.kh
1½A [kjhQ ekSle esa izfr Mg mRiknu ls ukbVªl vkWDlkbM
ds mRltZu (kg N

2
O Mg-1) dk R-S-C (0.59) > R-M-

Pi (0.53) > R-C-G (0.49) > R-R (0.45) > R-Po-S

(0.41) jgkA

fu"d"kZ

 'kq"d Hkwfe Qly vkorZu iz.kkyh ls izfr Mg vukt
mRiknu ls ehFksu dk mRltZu pkoy&pkoy Qly vkorZu
iz.kkyh ls lkFkZd ls de ntZ gqvkA 'kq"d Hkwfe Qly vkorZu
iz.kkyh ls ukbVªl vkWDlkbM izeq[k gksrk gS tcfd pkoy&pkoy
Qly vkorZu iz.kkyh ls ehFksu dk mRltZu izeq[k gksrk
gSA jch ekSle esa nygu ;k vU; Qlyksa ds lkFk Qly
vkorZu ls pkoy dh [ksrh ls Qly dk mRiknu T;knk
gksrk gS ,oa lkFk&lkFk ehFksu dk mRltZu Hkh de gksrk
gSA
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