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Abstract; Irrigation agriculture has become an important developmental direction of the worldwide agricultural filed,
because it could improve the food production capacity. Nevertheless, the conversion of land use pattern is guaranteed to
affect the soil stability of dry farmland, especially for the soil carbon cycle. However, the mutual feedback mechanisms
between carbon flux variation and environmental factors during the farmland consolidation process are still unclear.
Therefore, to assess the short-term effects of dryland-to-paddy consolidation on the composition of soil carbon pool and
environmental drivers, field experiments were carried out to monitor continuously the changes of soil carbon flux for 7 days.
The results showed that; (1) the soil carbon flux and temperature in both dry land and paddy field presented as the
unimodal curve of high day and low night. The peak values of soil CO, flux and temperature appeared around 13:00 every
day, whereas the soil CO, flux of paddy field was slightly higher. (2) The soil dissolved organic carbon, microbial biomass

carbon, easily oxidized organic carbon, resistant organic carbon, soil total organic carbon and soil carbon pool management
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index showed the decreasing trends after a short period of farmland consolidation, while the decrease rates of soil microbial
biomass carbon and easily oxidized organic carbon were 28.55% and 29.09% , respectively. (3) The modeling results of
structural equation models showed that soil water content, microbial OTU number, and soil carbon pool significantly affected
the change of soil CO, flux (P<0.05). The soil temperature and soil physicochemical properties were the key environmental
factors, which could constraint the soil carbon pool (P<0.05). The agricultural activities are one of the important carbon
sources, and the depth study of carbon emissions induced by large-scale dryland-to-paddy might provide the scientific basis

for low-carbon agriculture, climate mitigation and the formulation of coping strategies.

Key Words: land consolidation; soil CO, flux; soil carbon pool; structural equation model; land use conversion
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Table 1 Description of soil physicochemical properties before and after the conversion of dryland to paddy

F- MR Soil properties b DL JKH PF P

pH 8.59+0.17 8.15+0.06 <0.001 ***
B 5R EC/ (mS/cm) 17.07+5.61 30.8124.07 <0.001 ***
HHL SOM/ (g/kg) 21.43+3.26 16.57+2.81 0.002 **
HA A NN/ (mg/kg) 4.30+0.48 3.76+0.58 0.037*
BASA AN/ (mg/kg) 1.34£0.19 1.02+0.30 0.011*
B AP/ (mg/kg) 32.07+6.13 27.20+1.71 0.026*
R AK/ (mg/kg) 74.5626.61 73.13%5.32 0.601
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Nitrate nitrogen;AN:’ft?Sﬁ Ammonia nitrogen;AP;ﬁ%{ﬁZ«% Available phosphorus; AK AL Available potassium;ﬁﬂ%ﬂ?%ﬂ]{ﬂiﬁ?‘(ﬁ% ,P HHNT
Mg G, * FIR P<0.05 3, ++ TR P<0.01 LI, +# + FRIR P<0.001 L5 2
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K 38 cPMI, B A .

A=EOC(g/kg)/{TOC(g/kg)-EOC(g/kg) }
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Fig.2 Contents characteristics of soil carbon pool in dry land (DL) and paddy field ( PF)
DOC : A M A HLIR Dissolved organic carbon; MBC : f#4: #) 5% Microbial biomass carbon; EOC: 5 %A b4 #HLi% Easily oxidized organic carbon;
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Fig.3 Effects of soil temperature and moisture on the soil CO, flux
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Fig.4 The correlation between soil environmental factors and soil carbon pool index, soil carbon flux
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Fig.5 The structural equation model (SEM) of dryland-to-paddy conversion affecting soil carbon flux through different ways
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7K A S B AL DR S o B AR R A ) OTU B, a0k 1 5 M i 3 AR Ak, Al o o 3 855 78 A S 1y Ak, +
e pH Ko i A HILIT S BRAL R X6 A R I 4l R R A LA e R i SR IR Tt R R
UK AT A SR8 4 1 i K 22 S i 2 E 0 2 5 00 e AR R R

SC T ) S50 22 B R SRR K R A R T 3988 HLBK 18147, 7K BB BILAR 75 127 349 75 o TR — S0O0L A 52
10% A1 Rt A 235 DA R 7K T A2 380 BIURR 14 R A, Mla Z509F 58 28 W A P - S8 7K U5 A R A4 LR 114
Ak, WK A3 CO, IHEGE R AE 15—60 d F1 60—180 d 43 FI34HN T 188% H1 74% , +HE CO, HE &t i 14
IR X G ARG A AR, ORI I I T P A BURR R - SR A R R Sk R A AT
FEE R PR TR A R R Bl T A AL A R - 3Rl A v R T, 9 e R R i — AR ARl DD
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AU R R, IR HZ pH IHAE RE BUEY OTU G2 BN Fem, Hoh R3S A L
R 2 e A S IE AR DG (P<0.001 ), HR R AT BE AN AS A0S 1AL S T b R e R ), AR L &
M A X A BRI B i R
3.3 RUUKBEE

Sk X B bk PR 2 R A R 2 4 | ST AR ok vl R T i SR oK B A FE A TR, S8R ARIbK
FH T AR k1 TR R 51 ) S 0 15— T s — T R U S A T I IR Bk A Y, R
b 2% e in i 3 EOR AR i e i AAE H BR, inE  ER A AR AR ANk T AR LK, R KA R R,
SEAEIFE I E A T b B K R R IE AR S X0 Al BE ARk, SO0l S R G BE R
KA RS2 M PR AR . Kang H1 Eltahir 5% 22 B, A0 T R A4 K T AR 5K, 3625 & A
KBREN R T R S BRI G STEAR I AR A AR

P bt 2 ERAE AR 95 2 S HE S AR 2E 7= BB 45 BT IR 2 — O X S R Gk AR
PR Rt A iR 5 e B it g i oy R B A7 R 25 50 ST I I, A T P A Akt 2 v K
TR B SRHERL , AN AR e S A Sy Bkt R R AR K B AR S — T TR 1 O B A T SRR
IR, 7= A KRR €O, (CH, N, O i 2 BRAE L

i T AR M I T B VR 2R S PR e OB R 0 AR AR [ W B o et e B R oK
FERNE N T et i S OUKRIB T TR AP AR B TRl 7R IR = SRR Ty
FEAETEAE XU o 25 4 B R UK LR TR &, A SCOOMHRSE T 8 U T J5 5 SOk B 76 X - i i et 119
WSZ I AR AT 7 4 [ N S IR b OK B[R4 R i A B S8R R 58 X 4, g7 4 RS L MoK 6 +
HERBEBAE I AT R UOK A AR M IR HE R 23 AR LARAE . TR E S P i A I RRARL A ¢
RFEECE | S S A P B AR R K EE A I OC R | DA R OO RO A HE 3 P, K
FRR 0K S AR FH B G ERHILER 9 2l A8 75 5 | 2 0 ) T A , R DG 1 2 oK AR B 3 R i ) R 3h 28 A8
o VRN R e RS BAHEA T A I HF R ) AR S 5 2 T A B | DU AR W %43k 722 4k

2
4 #ig

S R GEHIAR - A 7 U Al Bt v - 4 il AR fL B OC TR BE AR R A R A AL S 56 | T A
WA ZE P SEER T R R UK R LTE T e G 1 2 A S 2R A SR IE B LR Bl R B I FR 2
1 O TR B A 50 I PN AT I - B e, 5 M K A - S RN R Y B (Y H BRAE 13 00
HJE , HL A 38R (%) H AR E 53 38 21.84% 15.02% , @K N 3G MLk T B, A B 3T ia s
BLB A= W i Sy AR AT LA A P MILA | AT AILRR R P2 4 B B8k 20, %o+ HER AR ik L B A Ak
A WU MK - M 43513k 28.55% ,29.09% , BT IERRAR S A F B EH G, FHUUKBEIAT IR
K A OTU B B 078 2 T 3 - S il s i R AR b i) 2R A (P<0.05 ) , H 3R E  Hfb
PR LB 1) E 4 R (P<0.05) , ] UL, 5 ek U 36 B BB V& Sk b 5 AT 4R B ob 48 4, (R TR] s ]
AT AR B HE IR 738 K, BOA K 0 5 | = 4 3 g S s W A 2R | AU S IR L AR A b 2 i D% Bk S
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