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ZHANG Qianxi"’, CAO Zhi'"", WANG Jieyong'
(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences / Key Laboratory of Regional Sustain-
able Development Modeling, Chinese Academy of Sciences, Beijing 100101, China; 2. College of Resources and Environment, University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As an important constituent of national land space, rural carbon emission reduction and sink increase are crucial for achiev-
ing the Dual Carbon goal. The rural carbon effect involves carbon emissions and sinks, and the estimation results vary widely
between studies, with no consistent conclusions owing to different accounting scopes, methods, indicators, and other factors. First,
this study constructed a rural carbon cycle system based on the human-earth system theory. Second, a meta-analysis was used to in-
tegrate previous quantitative studies on rural carbon effects and estimate the overall effect size. Finally, factors influencing the rural
carbon effect were summarized and suggestions for rural governance were proposed. This study aims to provide a reference for a
quantitative understanding of the carbon effect of the rural regional system. The results show that 1) carbon emissions from agricul-
tural production account for approximately 20% of the total rural carbon emissions, while carbon emissions from agriculture account
for 10.37% of the total average annual carbon emissions in China, with approximately 30% originating from crop cultivation and ap-
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proximately 70% from livestock farming. Fertilizer application accounts for 58.23% of crop cultivation carbon emissions, whereas
67.40% of livestock farming carbon emissions originats from animal enteric fermentation. Applying 1 t less nitrogen fertilizer can re-
duce carbon emissions by 9.526 t CO,, which is equivalent to an electricity saving of 9555 kWh and can be used to produce 27 t of
rice. Improving nitrogen use efficiency by 1% conserves 375 000 t of raw coal, and reducing the number of cattle and sheep by 1%
can reduce carbon emissions from livestock farming by 4.48%. 2) Approximately 80% of rural carbon emissions originates from res-
idential living, which has a higher carbon reduction potential than agricultural production. Nearly 65% of residential living carbon
emissions are indirectly generated, with housing construction accounting for 45.32%. Coal burning contributes to approximately 80%
of direct carbon emissions, and replacing coal consumption by 1% with biomass energy can reduce residential living carbon emis-
sions by 36 248 000 t CO,, corresponding to an electricity saving of 3636 kWh. Additionally, in the process of urbanization, the cost
of eliminating 91.54 million tons of increased carbon emissions from a 1% rural-to-urban population shift would account for at least
6.1 billion Yuan. 3) Between 1990 and 2022, the net carbon sink of rural China assumed a growth trend, and the average annual rural
net carbon sink was 500 258 200 t-a', equivalent to saving 736 million tons of standard coal and 12.3 billion Yuan in carbon sequest-
ration costs. Net rural carbon emissions in China increased from 1990 to 2022; however, the carbon sequestration potential of farm-
land protection cultivation has not yet been fully exploited. Increasing the rural environmental governance level by 2% using emer-
ging technologies can reduce the carbon emissions from rural agricultural production by 2%. Therefore, it is proposed to increase in-
vestment in the research and development of new long-acting fertilizers, promote an ecological agriculture model that integrates plant-
ing and breeding, enhance efforts to publicize the low-carbon living concept, and advance the construction of rural digital energy sys-
tems to fully utilize the potential for rural emission reduction and sink increase.

Keywords: Dual Carbon goals; Rural regional system; Carbon effect; Carbon emission; Carbon sink; Carbon emission reduction;
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Table 1 Screening results of literatures concerning rural carbon emission and carbon sink in China
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IS, 2022 SUXF, et al,, 2022 ! * 36327.17 [27 812.97, 44 841.36] 15.67 A1 Overall - 1.5¢405 [33 639.82, 2.7¢405]

AIHE Overall | 18 286.55 [7102.55, 29 470.55] Heterogeneity: 2 = 1.49¢+10, P = 98.95%, H> = 9529 |

Heterogeneity: = 1.89e+08, = 99.92%, H7 = 1332.81 | Test of 6, = 6 O(4) = 96.01, P = 0.00 1

Test of 6,= 6 O(5) = 147.67, P = 0.00 : Testof 6= 0: z = 2.53, P = 0.01

0400000 800000
Ji A R T RtHE A

Carbon emission of indirect residential living (<10 t)

2 FEZHRIE=MEREFEGRHIHZESERLE

Fig. 2 Summary of the carbon emission accounting results of rural agricultural production and residential living in China

Test of 6 = 0: O(5) = 3.20, P = 0.00 0 40 000

FEIVBRHEL Carbon emission of breeding industry (<10* )

B E SR AR TR AR, A ERLAS 7 { e HE
T TR 22, DB HERLCR A [ Ao sk HE Al AR TR s, PR, Sk
eI AR S TN 2R B K Ak, oK D 8 B o E e HE AR
R SRR A P e D HE A EE A WERANCE s
B T R 20 A L 28 5 B s HE RO, Bh ) W
W AE B8 B HE I v 37 58 ik HE TR 67.40%, R
5428.82 J1 t, £ R A A B HECH 2 £5 (K 3). 4
FER AT TTER T s & BEmHE ) 66.71%, B
FEBE A HE L ) 44.96% " Jd /> A= 2 37 5 e A R0
b fig 18 2 R HE TR

PR, AR 2 A A e HE R, A1 2 HE
Tk 4864.83 T3 t, o5 FRAE Y A HE LAY 58.23%, FLIR SR
R (14.17%) . AR (13.65%) FI4e 24 (9.64%)(K 3).

WRZ AL = | B, A Rl ] et
) B HE R, ZRUNE 2 PR it FH o e HE ik o 22 i AR A 2K
A /Dt 1t AR REWHE 9.526 t CO, (3 2), #1247
HL 9555 kWh ( € " [ 68 W 40 11 4F %5 2005) # 2
1 kWh=0.4 kg FrifERE; [ K A& M2 fe I5 0 5% BT M 2
1 kg PrifEHE=2.493 kg CO,), A T4 27 t JoK (H
KA AR B A P FE L 208 0.36 kWhkg ).
T S U A AN AR, LR RCR B E 1%, 1T
Y 37.5 J7 ¢ JFEAEEL 2500 77 m® KR, Wik
JIES 0 RN it P L B s R 25 R A o sk s HE
HENE.
22 ZHBEREEWRAEN

Z AR AR T A 34 Al HE IR & 29 230 000 T t,
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Fig. 3 Carbon emission changes in breeding industry
(1995-2013) and planting industry (2003—2019) in
China
215 o R A A 7 B HE Y 4 £, 2905 2 AR
S 80% (8] 2); Horr, A 7 f RAK & (R 47 e
T it IR 55 100 3 S ) ] 42 Bl HE TR0 20 o5 65%, 4F X ik
HEJ R 24 150 000 J7 t, HL, 73 25 7 b P BE JRTH 2% 3
14 B B HE IO 240 7 35% (P 2). DR Sl Ak i
th, S R AR IS K R SRR W AR AL, {2 4[]
F R RO B SRy 52 2%, S () BF 98 A% B 4 SR 1) 1Y) 22

SEA[3A 457 517.47 T3 t (K 2), £ KA 16 B HER =20k
TR/ 5 PR 2R 1R 12 3 U A R T

EZRERTT i 358 A NS ECINEE L DS EZS S R NN
BRI | RRIRAEA IR . SRR R L A
526, W R, APt S RIS, MkE S
Trit o R BAKEAW I S, S Ml S5EER RS
FEAL, XFREVR TR RGN . & A BRI 1%,
2 WA T B HE TR 38 0 3.98% (& 9154 1 t CO,, i
A I ARIKET, BRI 8 R = SR E DT
9 {3781, 24 61 4270 (14 1 ZRAMILAE B )= /A A (1)
2022 4F N R 5 0 BRI (8 3). ARIRLS
P R 8 5 2R 00 S BT RRHE I, B 1% BT 2 7 L
0 A W) BT RE, B 2R A TE HE 3624.8 T t CO,
(3 3), 29717 H 3636 kWh, H7 AR 25 Fl ™l 25 44 8 3%
A HTF R HE, B8 A B — ol = {E
07 L BRI IN 1%, £ R AR 3 Rk HE 2 520 2.12%
1.99% (3 3). LTI KR & TR IsHE 1) 32 22 B A5
£, SR A BRI 1%, £ kA T 5 HE il
1 0.43% (35 3).

S A T BRHE LY S ZE TR M (45.32%) .
A2 (20.45%) FIEEATE (19.62%); B HEmRHE T o
TR AR, U HAEAL A Tl ik, e FUBEIT 80%
(PO 76%, B 5 1 2%), HIR O L (10%) FK A6 <
(5% DAY RERR AR S, B A S8 A0 A3 1 3
R Bt HE 0 B A R 080 & b AR TR RCHEL . A
HAE AR Y H R AR EOR TR, 2050 4R
SR A TEBRHE R 104 42 t, BRI T REkaS 7
PEH S R A TE B T T HEBOR , S AR 2E 7= . T
. 385, W S WAE TR BRHEBOR T 2046 4351, 1E(E

®2 WEBRRHEFRR

Table 2  Fertilizers carbon emission factors t(CE)t"
e A isk . A fd PS8y e
Fertilizer type Production, transportation and pack process Utilization process Gross Source
% Nitrogen fertilizer 7.759 1.767 9.526 [42-43]
WL Phosphate fertilizer 2.332 0.733 3.065 [42-44]
HIAE Potash fertilizer 0.660 0.550 1.210 [42-44]

2 SOk A AR AT T BN IR, Si— MH(CE)t ', B¢ R N CE=(12/44)xCO,, CEJ9 4t . The unit of data in the reference is converted to

CE. The quantitative relationship is CE=(12/44)xCO, and CE is carbon equivalent.

®3 SHEREFERAMOZMERREERYR

Table 3 Influencing factors and their effects of rural residential living carbon emission

A AR BHRFF 1% I ke B BRHECE fL He
Influencing factor Quantifiable index Change in carbon emission resulting from 1% uplift (%) Source

Z: 351K Economic growth 2 R R R AU Income per rural inhabitant 0.43 [47]

AR Technological progress REVRFIFRR Energy efficiency 2.12 [48]

- JR IR %% i L Coal consumption percentage 0.26 49

REVRZSH Energy structure :K . phonp ) ¢ [49]

AW FEIE 3% 5 b Biomass energy consumption percentage ~1.50 [50]

7k 4544 Industrial structure H—7= 7 {H 7 L Primary industry output percentage ~-1.99 [51]

N R Population size

Z A B 4L Rural population

-3.98 [47]
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% 31%

HATAL AT,
2.3 ZRERL

1 & MBI AT G IR SR TR, 1990—2022
AF ) [ AR 1 & R Il 50 025.82 77 ¢ (14 4), #H
BT T 736 4 t brifEtit, 123 {CTTERR A . A
6] 1) & A RIS AR T T A Bl 22 S BOR (%

BN

Literature

{EL AT 3K 33 148.51 J7 t), {H Sz it i) 25 Ak B B AH [, K B
B )RUBE 3% & ATl 23 KA (E 5). 2004 45
T E F gl BARIE ik . Rl Ky U R
T B e RIS H bRHr 2Lk 77, R R A 7 Bk
P, FEVEY = BRI K, 2003 45 £ PRI KR
#m (K 5).

R e
Effect size with 95% CI ~ Weight (%)

A4 2022 CAO Z L, et al., 2022
W% HE45: 2016 CHEN LY, et al., 2016
M4, 2015 TIAN Y, et al., 2015

TR G 2013 ZHANG J B, et al., 2013
A4 2022 LI Q, et al., 2022

2534, 2012 LI C 1, 2012

A IFE Overall

Heterogeneity: 77=1.80 e+08, ’=79.84%, H*=4.96
Test of 0=0,: O(5)=31.96, P=0.00
Test of 6=0: z=7.80, P=0.00

R 3 30 575.81 [23 045.86, 38 105.75

——  62464.37[50342.97, 74 585.77] 18.83
35982.10 [6136.20, 65 828.00]  9.98
—- 44 834.43 [32 336.73, 57 332.12] 18.63
] 21.10
——4@—— 63 724.32 [41 404.94, 86 043.69] 13.27
——  62742.83 [49 446.21,76 039.46] 18.18

]

<> 50 025.82 [37 461.31, 62 590.33

S E—

0
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B4 PEZHBLCREERLS

Fig. 4 Summary of the accounting results of rural carbon sink in China

— I EESE 2013 ZHANG T B, et al., 2013
A% 2022 CAO Z L, et al., 2022
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Fig. 5 Comparison of various studies on rural net carbon sink
accounting and its changes in China

e [l A lb A, A AWy [ e 2 2 A eI 1Y B
By, =R EZREIEY P, KFE (Oryza

sativa) [E 5% fE 11 5 38 [4.32 t(C)-hm ], 423 K fg4E
Yl 52 15.83 t KA, CO,; HiK K E oK [Zea mays, 3.98
t(C)-hm ], 4EHJ [ 22 14.58 t K CO,; /N [E Bk fiE T
55, B WM FEE 13.28 t KR CO, (36 4).
T2 FEAR B VR AR 2530025 10 ) B R 0, A L 28 T 3k
2, BN K A A7 2 [T Rl 5 A K R 1 92%, $ AR
AR K TG 64%, B E A HIE 17 t K CO,,
55K FEAH EE A K AT 5 24 5 0 on A e AR
BRAEY B S 0 g oAb, & S LR &
R R ) B T 1. AR PERRERR BR S HE n +
Bemil . Wb IK R IR M AR R E O =
JEAR A B B A 00 2 B AR PR I, 25 R LR
PR, T A F [ BRER A 941 kg(C)-hm *a ',
B FOF BK O 34.43% SR, Z R KT 5
KIS EF A HAAE 28, (O £ E 1 66.50% (% 5);

*4 FEETER|EVFHIBCCERRRANE

Table 4 Average annual carbon sink and carbon input value of major grain crops in China

[ itk KACO, Mk e AMHH N
1EY) ) . . : E 3/
Cro Carbon sequestration Absorption of atmospheric CO, Carbon input value Source
P [t(C)hm >a™] [t(C)hm*a™] [¥hm >a™]
/NZ Wheat 3.62 13.28 245 [56-57]
F K Maize 3.98 14.58 162 [56-57]
7K F Rice 432 15.83 254 [56-57]

DRSCOM MU= TRV 5tk S FE R R LI AR 2) BRI T (202 14E P IRISEHARSE ) | 3)BRAR AN EIREYFIEFERERILIL . A2y
S PR FH R B BRHE R SRR 13T, 1) Atmospheric CO, absorption = carbon sequestration per unit area multiplied by crop area; 2) Crops
area data from China Statistical Yearbook (2021). 3) Carbon input value refers to the multiplication of the total carbon emission caused by the consumption of
energy (diesel, electricity, etc.) and production materials (fertilizers, pesticides, etc.) in the cultivation of crops and the price of carbon.
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x5 TEGEEZFHTHZARALRBCLEN (FE.XES 2%

Table 5 Soil carbon sink potential of rural farmland under different assessment conditions (China, USA and world)
e AR il K
Study area Carbon seql:estran(in potential Assessment condition Source

[10°t(C)a )]
Gi 0.25~0.37 BIRME R, MEMAAE R RI R R 5T [60]
China Comprehensive nutrient management, rotation of crops and effective protection system
0.110~0.365 P ik i FLAE AR AL R ik [61]
Crop yield increased and crop residue removal reduced
0.325 50% 0 Bk LA K 50%F5FT i H [62]
50% no-tillage and 50% straw returning
0.16~0.20 PRI ERK LR LR A if B [63]
Conserving cultivation and soil erosion comprehensive harness
0.20~0.25 e AT B T 2 L [64]
Improving soil management and farmland management mechanism
0.33 2012 8OAFE AR A 7 A5 1 [65]
On the basis of agricultural production condition in the 1980s
0.121~0.344 Jiti %5 100%F5 34 [66]
Nitrogen fertilizer and 100% straw returning
ESE 0.75~2.08 RMP(FE IR B A AL 4 [67]
USA Resource Management Plans and land use optimization
0.9~1.8 BHsE [68]
Restoring farmland to grassland
0.6~0.7 IPCCOHA [ BURF AR L 1122 B 2ottt ik [69]
Intergovernmental Panel on Climate Change recommended methods
2Rk 4.0~8.0 RMP(FIE BT &) S5 I PEREE [70]
World Resource Management Plans and conserving cultivation
5.0~20.0 N A PR AR [68]
Applying new soil management technologies
3.0~15.0 RO/ B A A TR AR [71]

Land use/land cover change studies and nitrogen deposition

At 36 B 97 P BV A T AR A ER 7 L 60%, S R
PRy PERRVE AR H AL 43R (5 H i 10 4%, 7800 KR
PP R 00 [ B s 0, W5 3 BT R AR AP PR B Rk 1
HAEE

] A2 10, DR A M A 4 i 25 AR AT 5 94 S S
Wb A (MUE b R AP . AR (s B
Ji) FAEAEAR S (AR A= A PR 3 28 SRR AT 8 H
FER A P28 BRI, 47 700.97 kg(C)-hm >,
LA} A B A T S A FE 4 48 [ ¢ 3 SR AT5 3k 1740
kg(C)hm *a™ (£ 6). T sk mi L1, 45 A R b
DX 35 ) A 8 28 AU A W i AN ), R ) B A i it
) S it 8 RS DX 2 S . e T B X KR - e Bk
Fei-/INAZ A AR FH M FEIRBGH % hy 2333.71 kg(C)-hm *a ',
AE b b XCRD S SR B — 2R R OK R Rk R
6.17%, {¥ 144 kg(C)y'hm >a™' (3 6); 7E PG ILHb X,
s AT fof A FH - 58 [ 5 3 3R 15 5] 1048.9 kg(C)-hm *a ',
2y R FHARAR B R R Y 14 £ (5 6). 7Rt ML
NE AR, A2 v b X9 2836 A FH A 8 T e % T 58 3120
kg(C)hm “a ™' (% 6), J& B AL AL e i 19 2 £ AR b
iy DX IR it A ALIE AR R J5, Lo T 4 9 [ ik 2% [489
kg(C)hm a1 £ 0 it fL I Y 21 % (% 6).
24 ZFRHBELRR

Al R e, AE YRR BT AR It e K
T B 2 W R HIE 1 0 A0, A [ 25 S BRE FE i Ak

AR, B AT A BE B4R 28.13 ¢ B o HF =5 1] .
TE S BURS AT 4= B R (% 6 Ak L, 0 ek A7 4 A b 3
IFIAE TR TRFRRE, B K &2 %
HEATK TR At B A7 HEAT b 31 AT A5 5008k 2
FEFE AR P A i HE L

B 2 BURIBER+ RGN, J& R A T Gk i HE
WK, KB A JRAKF- . ALK T RN 2 T
LR K 1%, B CO, HE it 431 2 3718.88 J7 t.
1897.23 Ji' t. 959.81 Ji t; #fEsh VBB k25, HEEn Ak
b X 0 T TR S A B HE T, T R AR SR AR T
WHEE T EE R . A 2020 4, FRE LB
37 379.65 4258, 1 10 42 T4 B 3 T
2% 1) 2 KR AE P iR (B 2, % 7); 97 KA
w1 YR, HE R S AR AR R A T
FEE 1%, 18/ 307.4 5 ¢ AR (8 7).

S RIS 3 BRI AR A e H A 3
Ak, BT SR 5 A A B s UM O . kA, &
T PR IR BK P 142 5 2%, BRI 975.96 T1
t, A Y TR R HE R Y 2% (R 7)., A RAUR
FH it 15 ¢ 26 W) o, B A R bt e AT 9 HE 1.30 ¢
CO,, [AJIRF[E 5% 0.25 t (3% 7)o >R HIIN B J5 B I )
i B AR T[] B 1T 350,62 t, (7] B TRE S A4 280 A0 ol
Jiti FH AT A8 g 2 b A T 53 2 2854.5 kg, 1034 kg
fHENE, R 2526.6 kg, 570 kg (3% 7).
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Table 6 Regional differences in soil carbon sequestration rate under various farmland management measures in China

%{D]‘é.&fﬁjiiﬁ H. 2K Eie | 222 E]ﬁb%%z Si2 3
Farmland management Con;;giﬁz?sure Stﬁii%amrea js:ﬁffej Crop ﬁﬁjﬁ: i stem Carbon sequegtre}lt ion Sﬁﬁe
method y Y Yy [kg(C)yhm ~a ]
FEFFIA AL X i 1 R et INFZ - R PG 447.05 [72]
Straw returning pattern Composting return East China Loam soil Wheat-maize cropping
system
AErhhIx EANER /N — 2k 676.8 (73]
Central China Wheat soil Wheat single cropping
system
Basic H R Bt INEE- KPR 118.63 [72]
Straw mulching return East China Loam soil ‘Wheat-maize cropping
system
e IX FH+t /N — 2t 410.4 [73]
Central China Wheat soil Wheat single cropping
system
AR HiL X JKFE+ VI 906.8 [74]
South China Paddy soil Double rice cropping
system
FALHIX TR L B S| 770 [75]
Northeast China ~ Middle layer black Maize single cropping
soil system
[LEE[#:S wriE PAE =20 160 [76]
Northwest China Yellow soil Two-year triple cropping
system
T R B+ NG KPR 604.44 [72]
Straw return after livestock East China Loam soil Wheat-maize cropping
digestion system
AErhlIX PR /N — 2k 758.4 [73]
Central China Wheat soil Wheat single cropping
system
pefbid M AR HIX KFE S ETEN ] 11182 [74]
Carbonization returning South China Paddy soil Double rice cropping
system
oy s s ik P [ A8 HhEEL FR— 2 1740 [75]
Breaking and ploughing Northeast China ~ Middle layer black Maize single cropping
return soil system
(RN Bk HALHBIX WiE 1 INZE- TR PR 615.5 [77]
Cultivation Plough tillage North China Meadow cinnamon Wheat-maize cropping
pattern soil system
M7 HLIX KAt TR~/ INZE P 449.89 [78]
Southern China Paddy soil Rice-wheat cropping
system
PG X Ryt INAE— 3] 76.85 [79]
Northwest China  Black loessial soil Wheat single cropping
system
M HLIX KL TR Al 1008 [74]
Southern China Paddy soil Double rice cropping
system
bt AEJLHIX i+ TR —2I 144 [80]
No-tillage North China Sandy loam soil ~ Maize single cropping
system
i AR+ INZ - TP 1090.7 [81]
Northwest China Anthropic soils ~ Wheat-maize cropping
system
AedtibIx bt INAE— At 410 [80]
North China Sandy loam soil ~ Wheat single cropping
system
fEJLHX et N - TR 1137 (82]
North China Loam soil Wheat-maize cropping
system
AEJLHIX WitE INFE T KRR 329.1 [771
North China Meadow cinnamon Wheat-maize cropping
soil system
M7 HBIX KL IKFE-/INZZ P 2333.71 [78]
Southern China Paddy soil Rice-wheat cropping
system
PHALHLX Byt IINFE —ZAH 148.58 [79]
Northwest China  Black loessial soil Wheat single cropping
system
X SRS S ETE 888 [74]
Southern China Paddy soil Double rice cropping
system
ek [LiE]4: A At INFZ - K P 877.2 [81]
Rotary tillage Northwest China Anthropic soils ~ Wheat-maize cropping

system
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gk 6
ZQHZI%]@%I\: L2 e =5 F’-ﬂﬁﬁ%“ 1%
Farmland management Conﬁe{iﬁ}gsure Sgdha%ea ?ﬁ ?égeu Cro cf:"f)%i:%! stem Carbon seque;%trfilltion S;fu/rj/i\e
method Y yp P cropping sy [ke(C)-hm *a']
HHERL Tiedt fiala:i1Re s+ NG K PTAK] 1011.1 [77]
Cultivation Rotary tillage North China Meadow cinnamon Wheat-maize cropping
pattern soil system
T HLIX. KAEL KA WA 1065.02 [74]
Southern China Paddy soil Double rice cropping
system
R PoEH X Aot AN - AR 1048.9 [81]
Deep scarification Northwest China Anthropic soil ~ Wheat-maize cropping
system
At X e+ INAE - KPR 959 [82]
North China Loam soil Wheat-maize cropping
system
Jt A B AL T KAE+ VI il 140 [83]
Fertilization pattern Single application Southern China Paddy soil Double rice cropping
of chemical system
fertilizer AAuHIX et — 23.5 [84]
Northeast China Alfisols
AL [ S INZZ- TR WA 104.67 [85]
North China Sandy loam soil ~ Wheat-maize cropping
system
AL X i S INZE- TR WA 76 [86]
North China Sandy loam soil ~ Wheat-maize cropping
system
T HLIX He L KR — Al 950 [87]
Southern China  Yellow clayey soil ~ Rice single cropping
system
T HLIX et K WA 620 [87]
Southern China  Yellow clayey soil Double rice cropping
system
L IX pig: Fok—EAH 839.05 [88]
Southern China Yellow soil Maize single cropping
system
Aerhih X JKAE L K WA 1525 [89]
Central China Paddy soil Double rice cropping
system
FEALHLIX it — 240.51 [90]
Northwest China Loam soil
FUEATHLAL WX KFE L K WA 100 [83]
Single application Southern China Paddy soil Double rice cropping
of organic system
fertilizer AAtHuX st — 1953 [84]
Northeast China Alfisols
b IX L INFZ - F KA 1653 [86]
North China Sandy loam soil ~ Wheat-maize cropping
system
M7 HLIX A Fook—EAHI 1300.48 [88]
Southern China Yellow soil Maize single cropping
system
PaL X et — 21591 [90]
Northwest China Loam soil
Rt AALIE AL A HLIX JKFE L KRB 170 [83]
Mixed application Southern China Paddy soil Double rice cropping
of organic and chemical system
fertilizers ARAbHbX i+ — 489 [84]
Northeast China Alfisols
e IX g SR NG K P 564 [85]
North China Sandy loam soil ~ Wheat-maize cropping
system
AeduibIx bt INAE - AR P 798 [86]
North China Sandy loam soil ~ Wheat-maize cropping
system
T HLIX w1 KA — A 1090 (87]
Southern China Yellow clayey Rice single cropping
system
7 X w1 P 990 [87]
Southern China Yellow clayey Double rice cropping
system
P 7 M IX A Fook—EAHI 1153.33 [88]
Southern China Yellow soil Maize single cropping
system
Al X KFE L KR WA 3120 [89]
Central China Paddy soil Double rice cropping
system
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