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Abstract:  Objective Carbon sequestration and emission reduction of farmland soil is an important area to realize the““dual
carbon””strategy in agriculture. This study attempted to explore the impact of long-term crop cultivation on soil organic carbon
(SOC) under different climatic conditions, soil properties, and agronomic measures, as well as to clarify the natural and artificial
conditions conducive to SOC accumulation under long-term crop cultivation in China. Method This study collected and sorted
out 147 published literature on SOC changes in China during cultivation over 5 years from 1990 to 2022, and finally established
934 databases. Meta-analysis was used to quantitatively analyze the changes in SOC under long-term crop cultivation in China,

and systematically analyze the influence degree of various factors. Result Under the influence of climate, initial soil properties,
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and agronomic measures, the SOC content in the topsoil of long-term crop cultivation in China increased by 17.85% overall.
However, the increase in organic carbon decreased with the deepening of the soil layer. The warm-temperate zone climate had the
most obvious effect on SOC accumulation, reaching 33.62%. When at an altitude of 200-600 m, a temperature of 8—15 °C, and
precipitation of 600~1 000 mm, the accumulation of SOC was the highest, increasing by 28.90%, 35.11%, and 31.33%,
respectively. In addition to pH and alkali-N, the increase in SOC under long-term crop cultivation continued to decrease with the
increase of initial SOC, total nitrogen, and other available nutrients. When the initial nutrient content in the soil was at a low level
(0-10 g'kg™' SOC, 0-0.9 g'kg™ TN, 0-10 mgkg™ Olsen-P and 0-75 mg-kg™ Olsen-K), the increase in SOC was the highest,
increasing by 35.65%, 44.72%, 24.98%, and 6.38%, respectively. In addition, all conventional agronomic measures currently have
an increasing effect on SOC content. The total straw return had the largest increase in SOC, which was 33.62%. Long-term
non-fertilization had no significant impact on SOC. Conclusion The low altitude warm temperate zone in China was more
conducive to the accumulation of SOC in farmland soil. As the soil layer deepens, the increase in SOC caused by long-term crop
cultivation gradually decreases. In addition to alkali-N, soils with poorer initial nutrients (SOC, total nitrogen, Olsen-P and
Olsen-K), are more conducive to the accumulation of SOC. Among various field management (straw returning, film covering,

fertilization and tillage), total straw return is the most effective in promoting the accumulation of SOC. These research results are

of great significance for achieving carbon neutrality and sustainable development in agriculture as soon as possible.

Key words: Long-term farming; Soil organic carbon; Climatic conditions; Initial soil properties; Field management
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T PR B E R SOC & EHH R B MBC
Ptk o Zhou ARSI B 4w IR R VAR B I AT K
FIR S0, IR & B8 VA 78 T T A v 1) - B8 3R P A
JE BRI MBC & i, NAREIAAIE 3 % 1m
SOC #i5 MBC it B E M AN, 1L,
TiE B R AR RS 25 AR - L BB | 0> - K 43z By,
BB YRR A, BRI TR, ISR
WK, BRI A, B A LR R
B A R R w0,

09t FH AR E X 38 A LA AR R S (R R b 4
il — BRI . AW R BE A DL = 1) 1 4
Jite A AR B i 8 v A ML 7 01 (R R
Jit A 3 ) T 5 45 R 2R T IO Pt £ I oA MLk )
SIS W AT B GE S BRAE TCAT AT SR
AL, K00t AR B 2> 11 55 4 392 [ ai i 110,
AN REW, AEAE 7 X Re L & A HLik
i, I ALAC T - A AR (4 5% Ty
=, R 2.4 45 (K 3) o AHLAEREA
1N A G A R AE FH IR A HL T EELAR AR

PSR BRI R IR i W A R Y
K it FH AR AR 5 AN it A LR 5 i 2 3T 7.32%.

KEWFFE RN, A7kl il A PR B A
RS, A i e BN BN, AL SRR
T BRPEMATRE M, FEAHIESE -t R B AR AR
i WRHHE S R DA G, X R R
IR, IR LR (14 5 58 AR W i A LS 39
s F SOOI A KBS H R L, S T R
i R AR AR [ B e J1, 35 50.16%. St frar
BEERS I ek 5088 ) T DA ok 2 3 ry 4
3, ARTAEIBRAEAZC, AR EN, D
F k2 30 B PR R A = B, DT R AR 1 458
A BB f s 1O

A, KEWFIE & A H 4 1 A 7 =) +
A NKA G BERE W AN, KR
7K B 5 K R VR ST A MR (14 184 R e 52
o TR B AR AR T R A R A LR
(A5 W F 9% K BRK B A AR A S i fe K, /K R 48
YEFIZK B R A3 Bl B i e 5 H 7 24.9% 11 53.2%.
X R R Sk K A IR AR IS s 1 il sl A 0
T AT A LA R A . KA A ALY
B SEEMWA K, W TEREAD S &R,
TR, R Z2EF AN S LT AR T
Hfrfhm TR 5, RS I 3 MLakF e
Ay B iy A HE SR BT DR AR AR A K BE R E T
AR AT S SRR IE B, T % - 3 ALk
HA BRI 2, 5 — 7 e R S K R AR
FUEN, LHER FBAE R Fe*, B3 P4 A
1) - SOk B o 5, E IR A R AR S5, B
T A R R AR R AR ALY, RS Fe* 0
YIPr e 3, ke W 1 2% 1A R A ALK 1Y)
W REE, AT B ST A K R AR A K HAH HE T 45 5
TR, AR TR A B A K
A ZARAE, R T A AR o U

4 & ik

(1) FREBZEAFHX, ULMKEE (<600 m)
FIAF T ek B Y ) 1 M X (AR 35778 8~ 15°C, AFF%K
200~600 mm ) HEA TR H AL R
Wil 5 B2 IR, A A 1 P ) - AT AL () 3 T
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HH28%% Wi I F18%. (2) KINFHIMEMI 214 T,
) PRV - A MILRR 1 8RR W AER T 00 2 v
FE P A 4 BRI e A A AN, WIR IR
Fior CHO . 5. R RE A ) & =i
TR A H A AT AL R, A Lk
Bl i E N 25%~ 45%, X W) IR IR
SRR, KA RLVE Y X A HLAR A 3 R
JEZHREAR . (3) FEFFA R E T K IFAE R
TR LR ARG IR B, BELARR I 4 i >34y
T F >N H 5 K 31 0 1 RS 25 5 7 o i RS AH B mT LA
Z R 7% A ALK ; K It HLAE X A2 11
F1h 4 e 255 % O A, A AN it JIES R it Ak BB R 2 [ S
30.26%F125.17%M A Lok ;s 5% MBHEA L, S0
TRy EEBE (At ) AR 58 HLER 1Y A7
AT IN25% ~27% 1) 5 HLAK ;K H 5K R
AER S REM ELEA R T AR R, L
[ 5E 5. 74% 89 A MLk .
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