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Comparison of synthetic fertilizer N-induced direct nitrous oxide emissions from croplands between China and
India during 1980—2010

JIANG Guang-fu'?, ZHANG Wen?, LI Xin'?, SUN Wen—juan'

(1.State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences , Beijing 100093, China;
2.LAPC, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029; 3.China University of Chinese Academy of Sci—
ences, Beijing 100049, China )

Abstract : Synthetic fertilizer N—-induced direct N;O emissions from wheat, maize, and rice fields in China and India during 1980 to 2010
were estimated using a precipitation—rectified N,O emission factor. A comparison of temporal and spatial variations of the estimated N,O e—
missions was made between two countries. Results indicated that the direct N,O emission fluxes in China were averaged 1.75 kg N;O-N+hm™-
a™ for wheat, 1.60 kg N;O-N-hm™-a™ for maize, and 0.42 kg N,O-N-hm™-a™ for rice over the 30—year period, which were respectively 1.3—,
2.4- and 2.0- times that in India. The spatial distribution of the N,O emissions from wheat and maize fields was characterized by higher fluxes
in southeast and south China than in west and north China. By contrast, the east and southwest India showed higher N,O emission fluxes than
other areas. The averages of the direct N,O emissions were 98.6 Gg N,O-N in China and 47.8 Gg N,O-N in India over the 30—year period.
Wheat and maize fields contributed approximate 90% to the total emissions from these three crops in China, while wheat field accounted for
about 70% of the total emissions in India. Over the period 1980—2000, the direct N,O emissions in both countries increased, with the in—

creasing rate in order of wheat>maize>rice. The annual increasing rate was 3.7% for these three crops in China, much lower than that in India
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(10.4%). A further investigation indicated that the emission intensity (N,O emission per unit crop yield ) and its increase rate in China were

lower than those in India, though the direct N,O emissions were higher in China than in India.

Keywords : N,O emissions; wheat; maize; rice; China; India

N0 ERSFOR T CO, Fl CH, B3 =R Fdii
EEAE, ARSI 2 CO, 11 265 £,
IPCC 26 FLUPEAL H45 48 H 2006 4E 2 ERAO 16 377
A1 NLO HEREE(LL NSO-N 3, F Al ) 4.1 Te(1 Te=
102 ), (5 ACHEEHER 599%2, 4 1 N,O HEjk ik
P30 A FE AR H BT e A PR NEHE AR AT
RUGHERSE, LI ATE NO HEBUZ A N0 HE
TG B A G 4, HLLASAEAR L HER A 3B,

Hh I FED BE RIS, B Rl R E, g &
s, T A U S AN T, O 20 e
80 AR LUK, HEpARO AL IR R A s . B
HE P25 (IFA) GE T 9K} 7R 1980 4F 1 [ & b Ak JE
RIS R B EBE AR 19.5%, % 2010 4F |
T4 31.2%, M\ 20 42 80 4EAL LI sk — B 2 ik AL AR
RS —KE. 1980 4EENREE AL AL IR AR BEA o5
FEALNE R AN 5.8%,2010 4F3G K 2 15.9%, il H
RS — RACIE AR . eI E A B, /N
A EK OKFE R ERAEYACIE AR & R, 2010
AR E ()3 =R VE AR IR A B R ARl
SRR ALY 44.6%F 59.19%; [R5 [ () = FhVEY)
F AR S RN, LA ) e v 1 B R B
S ENE 20 tiE2d 80 4R LIk =R FMRAEY Ak H
AHE AR NO HEjik, el s p AR 27 i 1Y NO HE
B, AN BT B P AR HNLO Y HE i 38 5 6 [
RN RIVED AR F Y NLO HERE 5, WHR AR T4
BT PE A L NLO HER it B S L

i R S5 OhE o A Hb S B 1 TPCC 2006 HEjik K+
i E R E A 3 N0 B R, 45RE
7 :1980—2007 4, o [E & H N,O HE ik 4 25 K
7.6% 5 2 2007 4FHEjL a5 B 288 Gg N,O-N, LB A
BAXTARH N.O EHHE W 5THRA 77.6% . Zou 5
R K A& IE ) TPCC2006 HER R + 5 Al 3 1 20 22
80 AFAT H [ 4% HI Ak AE & N0 HE ik it 4 116 Gg
N,0-N-a™(1 Gg=10"g), ifii 20 22 90 4FAXI] L Tt %)
211 Gg N,O-N- a™' 4EHHE K 9.14 Gg N,O-N-a™', Zhou
SEOGE G AT PR ER AL 55 [E] 2008 4Rk AL IE
A N,O HERCE ) 308 Gg NJO-N-a™', Garg ZF"WF5E 45
H, B[R 1985 4E 3 2005 4F N,O SHECE N 144 Gg
N:O-N 0] 267 Gg N.O-N, HHA LA A IEHERL

A ELI R 40%38 /151 49% ., Bhatia 255 HEIEE N,O
HER S 1980 4E (1) 50 Gg N,O-N, }4K: 5] 2007 4F
f) 138 Gg N;O-N

BARXF A ENH E AR NLO HECET A E A A
FIRFTE, (HRAGE— 7 L AR R B 25 [ e
XA RIVEY A B B P 5 NLO HER, JF R
EV P [ ] (4 %) EE BT 38 AN 2 L o A S I 38 3 X
1980—2010 AEHREI/NAZ | T K AI/K R Al a9 A Ak
NEZIR NO HEHCHATAR A, R0 =Rk H
NLO HEC Y 22 5 S ARk

| HRERE

1.1 HEARSE

I HE R R T 58 NLO HE iU IPCC 77 A9 B
MR M EY, R TR RS
N2O HE 2 [A] (A S 35 AH DG O6 3R AR A b fh s
EIER N A N0 HECRBORASE N.O I HER
AR5 REIA T TR R N A Z 4
(1) oA B85 PR 2850 3 ARG R S NLO HER 52 B
IRIR B REAR 23 ] N A T NLO HETCSZ 7K R i Y
il 24 AH 23 BEAE IE A HE AR T AEREAIR NLO A S3A
SE M TSR AT IR, 17T 28 B /K AG T A HE fiC R - 3 ] i
FHER NO ARE A HERPE S, S, AT R
Lu £ /K48 1TF IPCC2006 HEJ R 1 7 At 8 A
Y4 /N 22 70 5 K AR T AR B 00 NLO 1 3 i ( O e
1), i /K F N0 B2 HEBOU R A IPCC2006! fiit
AHEBH F kO 2)

0=(0.018 620.0027)+P+F (1)

(0=0.003 1-F (2)
K P AAERE KSR, my F ORI N $¢ AL kg N-a™;
Q FRLA N Y N0 HEfil i kg N,O-N-a™',
1.2 ##ERIE S = E L 12
1.2.1 fRAEEB A & R H 2= [k

ka7 X L A e R R B NSO HE R, 5 RR (1) A
(2) FRy % A B 5 ok BRR TR] 0 5300 5 RN 2 [B] 43 B
1980—2010 4F-H B AR RIAE 1) D AF A AT 0t P 1
FVEDIREFITEFAEEE(F DRI T IFA FIEk
AERE AR AZU(FAO), H TG IFASFIFAO®
BHa A BeAT 2 B AY (P 11997 2010 45 EIEE



AR, 45 : 1980—2010 4 e ] I EJDSE AR 1 AR RUUR AP T R Ry Lt 1809

2003,2004 2010 4 ) 73 /54y 1) L Bt FH 2, S 3R 4%
1980—2010 4EZAE/NAE | B AFIK AR A7 THI AR 2
i, AR P SR Ay A8 25 it e e X
S HNZAEDRE IR , THR/INAZ L KK S T
RO 80 k5 A AR A B T Bt 2 A M
F L, 32 AR T Ao N ) B P A6 R0 M LA A 4
S VEMI G A R . AT R AA 1 R o

DL /N2 ), 2 1980—2010 4F [ 42
PRARA B A it AR AP T A, B2 1997 B AR
Jitti 0 Nioor,, 1 2010 4F 9 it 5 Maono, S 3 il 1T AR
Ao, T LA T P BEITIRARTT 1980—2010 4E/NAZ B AF
R : TS 2010 457N ft U R DAL/ i b
T Ao, P BN /NZZ B TR AR AU Nooowo  [RIAE 7725
PHELH 1997 1 2010 45 H [ 4 AR A 1)1 34 LA 1
PRt 23 [ 283 0H Nogoy F Nogioo T 1997 4EF1
2010 AF/NAz 15 4 A4~ 249 B TR e 260 1 5
B FCAA Kioor FH Kopio o K=NJN) o fBE % HBETE
1997 4EH 2010 4 (A AL EA0 AT, NARTHEE 1997—
2010 &4 K, 8, I LB 7 1980—1996 45, M\
AT 1980—2010 54 Kl FEHM K, el
Xof I AF 3 RO VR A7) - 247 B T RO 2R [ 4 246 N,
ot AR/ NAZ BT TRIAR G U N, PRI L 2 4E /N AZ
FERPIRAR A, BRZRTT 1980—2010 4E/NE B4
HE R F A Mo

22 1 3T R E AR N A E K KA
FHABVED i A S TFA T 224 4 it o 450 d X
Fo AT 1 AR — B VR s [E)
AT AR B IR T Leff SRS 45 R (R 1), IR
i FAO fe it i B AEAE Y AR B IS . k7S
1980—2010 #F=/NAZ2 oK L KRS A4 i i A2 [ 5
o S AR RVEY B T AR R AR R, A 2

| EESE G IR || :
;*ﬂﬁ@ﬁ%(M‘)(FAO,IQSO—QOIO) (FAO, IFA;EF‘;1997, 2010; 1

AL RIVEY) Bt AU (S HE% R 0.5°%0.5°) , U2
(DK N0 HE 5
1.2.2 FERKEHE

Wit GIS # AR X 1980—2009 44 ERF /K% A Ht
BHE (R DI TR B, 15 1 1980—2010 4
AER KK S VB FF 2010 4 Rk B R A 2009 48
MR AR B 2 8] 2 R 5 A A 28 B Bdl —
2, M 0.5°%0.5°,
1.3 AHEMSH

AT R F R K A6 TE HE R 7 0 209 BN
F KA AL AR EE N0 HEf%, B IPCC2006
B Hel A B KRR A FHARAE U NLO HERK - HEL

.......................................................... R T
Jit 2R PR T A |

| __EHE:2003.2004,2010)

. - ARGy B V) 5 4

| Ay | 30 S T B AL L

ﬁﬁﬂi Nt:Ml/A‘E /J\E :K,, =N, \\/NG £}K : K, .=N,, m/Nl; |

......... % ZkﬁgiZKla .:Nl’ ‘/Nl; Eﬁﬂ:KU . NG B
e

AR V) B L T B o) RIS MR 10 7 4 |
[ No=NxK,, o :N, i =NXK, e K Ko i Ko 5 Ko o
i Ny =NxKe Ny =NxKe | i (t=1980—2010)

[ttt g |
(FAO, 1980-2010) |

| 1980—2010 {4 ARG AL : |
M, =N, wXAL W ML m:NL mXAl. m '
M, =N, XA, s M, =N, XA, .

(E At BR/INE FER KFESMNOEARRIEY)
Figure 1 A flow chart for calculating fertilizer N application per

unit area in wheat, maize and rice fields
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Figure 2 Direct N,O emission fluxes from croplands in China and India
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Figure 3 Spatial distribution of direct N,O emission fluxes from croplands in China and India in early 1980s and late 2000s

R 2 HE=MEYKBULREENRLBERIE N0 HHE

Table 2 Fertilizer nitrogen inputs and direct N,O emissions from three croplands in China and India

1 China ENBE India
0y Year UAEEVIN N0 HECR: RIE AR N0 HEjik
N fertilizer/TgN N,O emissions/GgN N fertilizer/TgN N,O emissions/GgN
/NFZ Wheat F K Maize 7KFf Rice /N2Z Wheat F: K Maize 7KF% Rice /N2 Wheat K Maize /KH% Rice /N7 Wheat F 2K Maize /KA Rice
1980 2.44 1.59 3.01 32.1 20.4 9.3 0.74 0.08 1.09 14.1 1.6 34
1985 2.76 1.57 3.22 36.3 22.4 10.0 1.25 0.13 1.79 22.5 23 5.6
1990 3.87 2.52 4.39 52.3 34.0 13.6 1.61 0.17 2.39 349 3.6 7.4
1995 4.27 3.16 4.79 54.3 434 14.9 225 0.22 3.08 36.9 39 9.5
2000 3.68 2.90 4.22 47.1 359 13.1 2.73 0.27 3.64 39.3 4.2 113
2005 4.10 4.13 4.99 53.2 55.4 15.5 2.87 0.38 3.87 445 6.7 12.0

2010 4.50 5.02 5.02 55.7 59.1 15.6 3.97 0.84 4.97 50.8 12.2 15.4
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Figure 4 Direct N,O emissions per unit yield in croplands of China and India
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