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Abstract To clarify the current status and frontier of agricultural carbon emissions research, this study
systematically reviewed and selected relevant literature from the CNKI database and Web of Science core
collection from 2010 to 2023. By using CiteSpace and VOSviewer software, comparative analysis and
visualization of agricultural carbon emissions literature were conducted. The results indicate: 1) From 2010
to 2023, the number of publications in this field in China has been on the rise, with a significant increase
after 2016. Although the quantity of Chinese publications is less than that of foreign scholars, Chinese

researchers have shown rapid development and a gradual increase in international influence. 2) China’s
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research on agricultural carbon emissions has formed a relatively stable team, conducting extensive
research in areas such as agricultural economic relations, collaborative emission reduction methods, and
biochar. However, there is relatively limited collaboration between Chinese research teams and those of
other countries, indicating the need for further strengthening. 3) The most prolific institutions in terms of
domestic and international publications are Chinese universities, with the Chinese Academy of Sciences,
China Agricultural University, and Huazhong Agricultural University making significant contributions to the
development of China’ s agricultural carbon emissions. 4) The most highly cited document in China is
‘Research on spatial-temporal characteristics and affecting factors decomposition of agricultural carbon
emission in China’ , while the most internationally cited document is Greenhouse gas mitigation in
agriculture; 5> Carbon calculation of agricultural emissions, research on methods and policies related to
agricultural carbon reduction, remain popular research directions. In addition, the study of the mutual

relationship between economic development and agricultural carbon emissions has gradually become a
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current research hotspot.
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Fig. 1 Change trend in the number of publications of agricultural carbon emission from 2010 to 2023
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R1 2010—2023 F XA R ER 0K ERIMEE
Table 1 The performance of top 10 most productive Chinese and foreign authors from 2010 to 2023
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Fig. 3 Authorship mapping of foreign authors in agricultural carbon emission
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Table 2 The performance of top 10 most cited authors from 2010 to 2023
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Table 3 Top 10 institutions according to the citation counts based on the CNKI and WOS database
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Fig. 4 Visualization map of institutions of agricultural carbon emission based on CNKI database

R BA — & W Sy, EATE RN, WOS
B A v e SCRCERE B 2 T L0 HLA , i AL
61>, HAx 4B 43 1) 2 5 [T A ARl 3 A M AT 57 g
(USDA Agricultural Research Service) . 5% [# A 2%
&M 37 K 2% (The Ohio State University) |\ J} 22 ) B
50 31 K 2% (Aarhus University) 135 [F A9 BT T K2
(University of Aberdeen) . XAR K 5[5 [H
5 B PIAR G, P Bl b B 0 IR oy e % i,
B 0 ik HE i H A ERE 25 BIL A e SO A o g =X
BK.
2.5 RAKREIESH
2.5.1 Uk ZHA T o7
e A | SCHR AT A3 B A A ol ke I 5 S5 s AH 5C

AT R B, R PR T ik U ) FE SO . CNKT
B e b Bl OB R R B SRR 2 T R RO R A 4
e AR 2011 48 & 22 0 o L AR Ml Bl HE R 25 R AE

S R 2R A i) 5 R IR 969 IR (UL 36 4D, 1% SR
Xof 3 [l A Al HE ik et R AT 0 DN B O 3 kX A b
HECR e PR 2R 0 43 A B9 L #a R 1 4 UE R R AE AR
A B HE T T B AR T HOR 2012 4F h g 0 &
B K2 2= 450 e 2 i ol Rl e HE T ik 52 <
BRI A AR S B AR RN ), BT AR 471 IR, 12 SR
I 1000 B 3, ] Rl e HE Tl 2t A0 B 1) X BE T AN TR A
A B HE AR i, 7 1 BE Al B ok e Al ik HE i S R
i 28 5% e TR) B 4 06 R AT T 4 0T L A5 TR EAE
A Bk 8CHE 7 T 2 RS T — 5 AR

2.5.2  SUHREAG] 5 AT

2 CEC 22 0 SOk () I 9 — i 2l 22 0 SCR BT 5 |
TE, W FRIX 2 0 SCHRAS B L Bl 51 06 R, SCik 3w |
G3AT T BRI SR G B IR S A R AR o T A SCER
TR | SR A R Bl HEBCSCRR L B 5 R RT3
5 78 AV BRARTCT A9 2SS S BE B B S EEE SR
N 5 Pz, Sk B2 8 DR /N3 SOk 1 J 24, iy
T CiteSpace H Bij ¥ 347 9& 3CSCHR A9l 5 53 #r , A bF
FEAURT W OS #2008 12 Hh A 5 SCSCHRPER T 704

2015 4F LA HY o, Bk 51 9k o B9 Sk 2
“Greenhouse gas mitigation in agriculture” , i J& %%
A Bt A b 5| SCBR Kk B i 9 SCHR o 1% SCHR SR T T
AN 7 A Rl % AR R R P G A DL A e 52
AU A T T BT AEAE L RS A ) A A EOR
I ALl L T L e R R b R 4 AR Ml A S B 42 BR
A B bR 7 TR T3, A NG A AR A A B
k. Smith Pete T 2014 4F % 3% 18 IPCC ) %
“Climate change 2014 : Mitigation of climate change”
& 2015 4F DUIG 51 SO A S5 5 (0 SCHR 5 2 48 5| SCHR
K e iR A S Crippa 25 F 2021 4 & & 1€ Nature
Food I 1 3CHk “Food systems are responsible for a
third of global anthropogenic GHG emissions” , if i
ST Y 2 BROR R R G0 Bk HE B3 B (EDGAR-
FOOD) , fli it % AUk (GHG . CO,, CH, \NO L i
P SO HE TR A A BROR &R A R A
34%6 J& CO,, Forr >k | Al A -+ 1 A1) F A2 Ak 3 20 i



276 0 LN ES I Y NS S 4

2024 4F 55 29 %

R4 CNKIEHEFEH & 4 5] 58 B AT 15 89 30k
Table 4 Top 15 articles according to the citation counts in the CNKI database
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AR AR Al 25 U 1] Al Bk JE 8 5E DL TL A Sy 4 2011 311
7 AR el £ R 28 57 rf [ Al B TR I 2R B CHE AR R A i SCAE e A . BT LMDIEER 2010 304
AR % ARG R IFE AW R W) AE W5 I e A8 AR Sy A R b 3k 42 1 4R ) 2010 281
E NS Al T AR 2 42 e DR B PR R T A6 b HE e ik B B Ak A W e [ ke A 5 2013 262
A GV R e I e ol & e iF oY 2010 260
KT Al 28 ) 5t r [ A Al i HlE T S5 R0 B e E L 2014 242
i% o FH 2 3 2 e RS PR AR [ . A e 55 H e 38 2010 235
B2y Al I 52 Bl 2= 4R il FF 38 X G 9 R R SR R £ A AL B B e 2011 229
R EE 7 AR 2 2 4 A i 10 Sk 0 39 i 2B 2R RO R R A 52 2010 228
Mz S AR R i RN o 2 SR (3 Y A s X 2013 227
E2312 T 5 IX B 5 b rb I ARl B HE B 25 K T B SEE B 5 2011 222

COHEHL i B COLHERL Y 7196 3 FH R JE: Willett %
F 2019 4F & FAE Lancer b (1 SCHk “Food in the
Anthropocene: The EAT-Lancet Commission on
healthy diets from sustainable food systems” , 5% ## T
MATH & RE 5 A BRI 5 ) 32 6] (1 % 00 6 &, 42
th — ol B BB £ 2 A A i B SO Bl T b BR AT R 2
JRBVIRE T

BE TR AR R X HUOR L ik kAT B 2 4t
BT SCHRTT 23S 18 A el 5 | A (K 5) . Al
TR IR, nRg A B AR RS R 43R 5 R ]I
S RAS PEAR OGS AU SO AR H (denitrification) |
+ 34 LB (soil organic carbon) 1 (tillage) \AE 4
7% (biochar) | Jg i i (peatland) 5 & HOW AH I, (&
¥k & (livestock) . 1 Bt 4 i (methanogenesis) | 4+
(beeD 5 4= b F) A& HAH 26 415 redd 313 (redd)
AR PR £& (deforestation) | B U ] FH 24 %R (energy use
efficiency) ; #r 2% & R A XK, @ & 4 WA K
(biofuels) | R f& & & M 4 k. (climate smart
agriculture) 5 Rl £ Tr M C K, B & &% K
(economic growth) % /& il (carbon footprin®) . # K&

HARFL 7 KR o 2e IR Al 3% 2= A
P PRRL 6 42 BHE N A% O ST
2.5.3 B RBEE R KIS H

SRR AR 3R SCHR I %0 SRS B L J2 SOk R
1R B MRS 0 o 5% ST S — A B A A S
N & B AE, J& CiteSpace 3k 142 FH 28 A48 .3k, N SXC
MR OGS A DL K SOk s B bR R AT
PRI € A8 ARGEDT G iR 1) 28 R AH [ 5 2 AT
DAz Bl — B I ) A A BIF 90 B4 R 98 B Ay, 1 )
DG BB R o RS A BT AT LU s G B IR 22 [ Y I
] 6 & 5 QIR OC &, — B JE R e 4 > i 58 A 1Y
JE 5 & Y d 2 6 m] L - 7 [ BRI R kR
MG B AL B OR3P M R Mk (conservation
agriculture) ”* 4 345 HL#% (soil organic carbon)”“ i
% SR HE T (greenhouse gas emissions) ”“ 48 FF 18 K
(economic growth) " 45 . [ PN AN i HE I 9% 5% it
i) AR AR 5 A — B, T O Rk P AT R
“HLNR R B A R A

N2 BRI 2 1) HE RO B (R T 8) - “ i rp A
(27.26) F1“ % 3 18 K (economic growth) ” (15.57)
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Table 5 Top 20 articles according to the co-citation counts in the WOS database

2% 3CHK

Reference

548 B

2010—2023 4F % BLAE {3 ©
Burst time 2010-2023%

Greenhouse gas mitigation in agriculture

Use of U. S. croplands for biofuels increases greenhouse
gases through emissions from land-use change

Land clearing and the biofuel carbon debt

Tillage and soil carbon sequestration: What do we really
know ?

Greenhouse gas mitigation by agricultural intensification
Food Security : The challenge of feeding 9 billion people
solutions for a cultivated planet

Global food demand and the sustainable intensification of
agriculture

How much land-based greenhouse gas mitigation can be
achieved without compromising food security and environmental
goals

The knowns, known unknowns and unknowns of
sequestration of soil organic carbon

Limited potential of no-till agriculture for climate change
mitigation

Climate change 2013: The physical science basis

Climate change 2014 : Mitigation of climate change
Climate change 2014

Global diets link environmental sustainability and human
health

climate-smart soils

Productivity limits and potentials of the principles of
conservation agriculture

Carbon sequestration in agricultural soils via cultivation of
cover crops: A meta-analysis

Food systems are responsible for a third of global
anthropogenic GHG emissions

Food in the Anthropocene: The EAT-Lancet

Commission on healthy diets from sustainable food systems

A

Year Strength
2008  38.
2008  33.
2008  30.
2007 18.
2010 19.
2010 18.
2011 27.
2011  26.
2013 20.
2013 18.
2014 27.
2014 22.
2014 31.
2014 20.
2014 18.
2016 29.
2015 19.
2015 19.
2021 18.
2019 18.

79

98

77

33

92
39

93

86

99

05

54
45

73

32

99

72

77

74

i Lk
G0 A0y
Begin year End year
2010 2013
2010 2013
2010 2013
2010 2012
2011 2015
2011 2015
2012 2016
2013 2016
2014 2018
2014 2018
2015 2019
2015 2019
2016 2019
2016 2019
2016 2019
2017 2021
2017 2020
2017 2020
2021 2023
2021 2023

- ORIE ORISR BRI (A FRR TP IRt BLAE O, 2L (2 R BRI A0 o

Note: (D The light blue color signifies the absence of publication years, blue stripe indicates the initiation of publication years, and red stripe

denotes the abrupt emergence year. The same below.

1o 4 5 B 1) A — BEIRF ] PN R AT 2 A I

“+ Hb A 25 4k (land use change) ”“ 4%\l £ ) 1k
(agricultural intensification) ” “ + 3 4 #l # (soil
organic carbon) "4 5& L i) 75 — B B[] P 47 2 ][] 45
K, IF Ho— B REZE, Ud W7 AH L i R] Y Rf 22 52 3 27

ARFEICTE ;2019 4F B4, W5 ™ Bl P oA ik ik
WA 5 5 B 3R] X W [ Ty 4 2030 AF 22 i S B B Gk
W . 2060 41 22 1if S5 3B v R R R A R
J& (financial development) 7 | “ fifi 28 £ ¥ (circular

economy) "5 JCHE ] 1 £E R R AR T G T AR
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Fig. 5 Mapping of co-cited studies in agricultural carbon emission research literature
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Table 6 Cluster of high-frequency keywords

CNKIH#i & WOS il
CNKI database WOS database
REL o A G A 1) RAEHL R R 91 G B R
Cluster High frequency keywords Cluster High frequency keywords
R AR Conservation agriculture
R ) Soil organic carbon
. 0# Conservation )
O AR A M Rk 22 5% . Carbon sequestration
. agriculture . .
AT N Soil organic matter
WS Tillage
= S Climate change
T AP ik H } Ecosystem services
. 1# Climate )
1# % <k iegt] Deforestation
change )
B Food security
A B Land use
{130 Nitrous oxide
fi il Methane
27 I 4 R B Ak 2# Nitrous oxide ~ Carbon dioxide
AL Greenhouse gas emissions
AU Denitrification
AL ES Economic growth
LMDI #% %l CO, emissions
) 3% Economic )
3ERL A H 2 Al B HE i b Energy consumption
Towt
A b ¢ Renewable energy

I} 2 R AIE Environmental kuznets curve
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Table 7 Keywords Burst Information in the CNKI database

oK gk i) AFhy 5 B BIGEL R ILEG 2010— 2023 4F % BLAE {7y

Keyword Year Strength Start year End year Burst time 2010-2023
G B 4l 2010 8. 54 2010 2013 e —
HE Ak 2010 4.66 2010 2011 e ——
17 AE vk HE 2010 3.95 2010 2012 S —
%of 5 2011 3.24 2011 2012 e ——
I B v A 2010 3.04 2012 2017 S —
e Wz ke 2010 4.02 2013 2015 S ——
- #¢ 2011 3.15 2015 2016 e e e e S e e e e e e
A BB 2013 4.59 2016 2019 N
i 2 2014 3.59 2016 2017 N
- 1) it e 2011 3.39 2017 2019 —
H W) IR 2013 3.06 2017 2018 N
filk - ff 2019 4.09 2019 2021 o e
13 R 4y 2019 3.06 2019 2021 ————
fire v A 2021 27.26 2021 2023 e
T 3k 2021 9.43 2021 2023 —

RS WOSHEERAMXHENA
Table 8 Keywords Burst Information in the WOS database

St ARy 5 B AR ZRAR DY 2010 —2023 4F 58 B I 4F £}

Keyword Year Strength Start year  End year Burst time 2010-2023
Land use change 2010 11. 38 2010 2015 N I O Y e e e e e e
Agricultural intensification 2010 8.2 2010 2015 A s e e e e e e
Soil organic carbon 2010 6.48 2010 2017 T T e e e e e e
Global change 2010 7.4 2010 2011 S
Sequestration 2011 11.87 2011 2016 I O O O O e e e e e e e
Cattle 2011 11.74 2011 2014 S —
Cycle 2011 10.91 2011 2015 S —
Costs 2011 9.6 2011 2014 S —
Methane oxidation 2012 6.75 2014 2018 e —
Spatial distribution 2018 7.22 2018 2020 e ——
Pyrolysis temperature 2019 8.88 2019 2021 e
Source apportionment 2019 7.73 2019 2021 N —
Circular economy 2018 7.4 2019 2023 e B
Economic growth 2015 15.57 2021 2023 e e e e —
Financial development 2018 9.43 2021 2023 e e e N B

i HE R PR S B M AT o T P A M e HE RAIE 5 R AR R
A {H R

Shy LA ) 3R el e HE T BT S i T Tk 4 K Al
e HE AT 5 T 150 0] 1 g A e e HE G B A ol e ik
HEAH 5C 07 05 5 BUR AN 28 5% 4 & 55 A b gk HE AR L

KR 3IMHIET I .

A My B HE RO A T 16, 2010—2015 4F, Al Bk
HE Al 8 32 22 DL AR AR I A (nitrous oxide )\ & fk
fift Ccarbon dioxide) #H 56 it = A . + B HLBK (soil
organic carbon) % Jy 5 g1, M8 O R H R AR 4K S Ak
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b B HE I B X 425 2016—2019 4F |, Bifi %5 1 57 3
MY KOREIENERNERR THRERER, %
“IK B (water footprint) 7 “ + 3 Gl 4B W) B W) =
(soil microbial biomass) "4 Hfib 5 #% HE B AH 5 A9 52
e PR 2R, 43 Al 1% 2l 0 # AN 7l 5% 1 AR HE R
i 5 2020—2023 45, B B3] e 91 SC B ) A, it B 1B
() B 3], 4n 7 55 VE ) Ccover crop)” Rl R Gt HE
JiX 5% B (farming systems emission intensity)” | “ S &
B R A (climate smart agriculture) 45 .

A i Dk HEAH OGOy 2 5 BUSR Dy T, 2010—2015
AEBIF ST 32 A T T R A R N = A T v
R TE T i HE Y B AL, #EAT 4 b R ] AR Ak (land
use) " FVEY) Cerop) "By MM 5 2015 4F 2 5, LR S,
16 3 2 1) 3K I AHE Bl 1 I 5 R BOHE BAK Y BORE, TE
T B 4 R Bl O HE AR L 28 BF 3 K Ceconomic
growth) " 2 i 1Ay ) 58 i e B Y 25 B R R, A OC
B IR R S AR Ak Celimate change) ” | BCAS 1& W/
P£ (change adaptation) ” | “ f§ ¥ £ ¥ (circular
economy) ” ; 24 {ij “ fie it 5% Ccarbon stock) ™ “ i 5 &t
(carbon credits)” . “ /N4 F7 (smallholder farmers)” |
“n] P4 HE IR JH #E (renewable energy consumption)” |
“IK A3 F R (water use efficiency) "85 — £ 471 ¢ 4
AR I AR Bk R HE BOHR (9 2555 1 L A S B ARl Bk
WCHEII G T 7

2% R 5 AR iR HEBOM H.OG &R 7 T, B AR
My B HE R B 5 3 AR AR GE AR AR R SE
B HE K P A S AR A R 2 | 5 2 0E H
O I A 85, AH G OC B 3R] Sy ¢ AR Ak ik I T (CO,
emissions) ” | “ A & AZ {1k (climate change) ” ; bl & A}
(] 1) HE #% | 28 5 1S K 2 W mil A ARl ke HE T 5T
W . “ 1 #1 22 5F Ccircluar economy) ™ “ 45 A ™ i 43 #r
(input-output analysis) 7 | “ ¥ 5§ £ 25 I X #h £k
(environmental kuznets curve) " 4§ 2 G & 3 2%
B 75125 S Bk 2 43 B 48 B 2 T b AR Ml e HIE T 52 il
BEE BRSO 1 FE Al 5 2020— 2023 4F , < PR BE AT RE 2
(environmental sustainability) ” . “ i H F1 (carbon
neutrality) ” . “ 0] £ &L £\l (sustainable agriculture)”
8 G B TR U I > HTE O A IR T AT AR S ROl Sk L DA
S AT Aoy IR PRE] K 0w A H AR

25 L TR L iX 3 B B i i oY S BT DA S il 3
A N R B Bk 0y e e He 2T W 9 Y
HERT AR o R OGO FRIF 5 RS A0 B 3R D - Al ik

HERC A 58 C i 25 10 B — 22 B IF 58 3 A5 3 AR AR
¥R T e EER E L R RLE R W B ST
M — I kB AL W Z MO kA . BT,
M B ARV SR R IETE R A 5238 BT HE
LRE R IR TAE S

35 ®

A BF 5% % WOS Fil CNKI ¥k 4 1% 2010—
2023 47 A Mz Wb HE J50 S5 1 SCHRSE AT SE 1T o BT, 32 E
Z5eE

DK CEFRFE, 2010—2023 4F , 41 65k FHE ik
SIS A S R R K R R AR R
Zog P EARE R P EAEE BN T WOS
Ab SCEUE E % 26 B ORI AR AR O ik HE ik
TR/ R R I (ERCT 0 N S 11

D MAEH GVEM % 5 SR EE B3 #% 0
J1 &4 W = H BN . Pan, Genxing [ BA . Smith, Pete
AT BA |, v [ 224 4TS 98 2 A Ml e HE ik F 5 4 3 1 32
KSCE i ERFERE o E R RFERE b E R
PN LY N e o 2R 1 g vl A S R e
AN TR A 22 T8 e 7 F 5 MILAG) 22 ) 7 AR Ml B HE ik
A SRS (Vi POR T & I VI E S e SR 1Y
B Fir AN [m] v A 2 18] B B A A W A S H Al [ K
CHb DX FF Ji 27 AR 28 i i VR T 2y, B 2248 5 AR 1 1k
SR BB

30 DA G Bl 1) S URIAR OC SR L A R, KR
B b oMl m HE O 9 32 I S8 A AR B R
B AR Ol 28 U 2F A BB 2 6 4 2
BFE YA A0 AU 5 /N RBE b B S N A G
P ol 1 RA e L2 2 L U AN Rl s B2 TN
A BT AE o 2010—2023 4F KAK 50 24 B Bt L 56 —
BB, B2 A YTy ) S 5 HE R T
SR AR M U HE A DG T 9k 5 ISR AR AR R T SR 5
Mo 5 BB, gl A G AR A B 2R O T TR R
G AR At HE I 0] 8T, R 9% 28 B & e 5 Al i HE Tk
ZE G R o A ik HE BT 5T R AR 2 B 2R R 22
Rk

40 4R Al HE IR B B ST RV B R AT —
S b R HE S i B AR O AR AR e R R
R S50 & PR B 1E  rT Reae
PEHEAR 5 =2 + Hb R 28 fb i HE 5 f B9 A 46
e s b 1 45 B O Rl st R P 4R 2 10 k> +
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WE9E, AR AR AW B B R Bl R R R Al
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