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Effects of Soil Moisture and Temperature Variations on Organic Carbon
Mineralization of Purple Soil in the Hydro-fluctuation Belt of the Three Gorges

Reservoir

DING Chang-huan', WANG Lian-ge' , TANG Jiang', CI En'?" | XIE De-ti'"?
(1. College of Resources and Environment, Southwest University, Chongqing 400715, China; 2. Chongging Engineering Research
Center for Agricultural Non-point Source pollution Control in the Three Gorges Reservoir Area, Chongqing 400715, China)

Abstract: Soil sampling in the field and an incubation experiment in the laboratory was conducted to investigate the effects of soil
moisture and temperature on soil organic carbon (SOC) mineralization of purple soil in the hydro-fluctuation belt of the Three Gorges
Reservoir. Three incubation temperatures (10, 20 and 30°C ) and four moisture levels (40% water holding capacity (WHC) , 70%
WHC, 100% WHC and submerged condition) were used in the experiment. In the entire incubation period (66 d), the SOC
cumulative mineralization reached the maximum at 100% WHC, but there was no significant difference between 100% WHC and
submerged condition (P >0.05). At 10°C and 20°C, the SOC cumulative mineralization at 100% WHC and under submerged
condition was not significantly different from that at 70% WHC treatment, but significantly higher than that at 40% WHC treatment.
While the cumulative mineralization of organic carbon at 100% WHC and under submerged condition was significantly higher than that
at 70% WHC and 40% WHC when the temperature was 30°C (P <0.05). The results indicated that compared with 70% WHC
treatment, the higher moisture content (100% WHC and submerged condition) had no negative effects but rather promotion effects on
the mineralization of SOC at high temperature (30°C ). Under the same soil moisture conditions, the SOC cumulative mineralization of
purple soil in the hydro-fluctuation belt increased as temperature increased. Moreover, the analysis of variance showed that SOC
cumulative mineralization was significantly affected by temperature and soil moisture, and there was a significant interaction with
temperature and soil moisture (P <0.05). Fitting of two-pool first-order model was performed to indicate that temperature and soil
moisture influenced the contents of labile SOC fraction and the mineralization rates of recalcitrant SOC fraction, which led to the
differences of SOC cumulative mineralization under the different treatments. With the increasing temperature, the temperature
sensitivity was significantly decreased in the 40% WHC treatment, but there was no obvious difference when the soil moisture content
was not less than 70% WHC.
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Table 1  Physical and chemical properties of the soil sample
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WHC, 100% WHC F#/K (K 1:2) 535052
M1, M2, M3 fil M4; FiRBASK BRI E 10
20 F130°C X 3 MEFRUREE , 43 5ic y T1, T2 F1 T3.
AI AT 12 AP AP 4 WEE. HL20 ¢
E%’J%fﬁ%#ﬁ 2 mm ﬁ%ﬂ(}ﬁl\:ﬁti%,i@/}—‘]%%?
300 mL B5FEHENEHS , A A — /L AR I 28 ZE 43
HE R ZE/NFL AL U RERC B R T R
KIS 60% WHC, 5 F 25°C 8 IR B F A6 o 1 5
5d. WEEFRGHUS  FIHFREEAN K G, 7 ik 4

ARG BE 15 B IS K, BICA 10, 20 I
30°C [y IR K T4 Pt 6 2 B 3% 66 d, IR E T
A xR S I RE B SR A NS R
FIKUBIER P K E 2. BIFER FRIE 5 1, 2,
3.5.7.10,13,17,21.25,29, 34,39, 44 50,
56, 66 d FHTE 5 DA 3500 A0 R 2E /INFL AR B2 9
mL K, iz HIACHH 35 X ( Agilent, 7820A ) 43 Hr
CO, M. [MACREFIT M IEL 20 min, FEHFFF
PRI BT, 36 IR ZE I B <AL K
HEEE SRR FR A Ak S s R RIS Y
B IR SOC (R Ak 8 A A 2R 1k

.



7 T : IR PR — WK J28 1 v 15 5 (0 AT L AL O 2 ) 2765

1.4 Wik

AT - 3P AL A B 9 00 2 2444 R Sk [ 20 ] 3
7. 38 pH SRR BE T 1 ;. 58 HLAR R
HERTREN 25 E I A 5 4 R FH 2 e I IRk
E 5 AR B -m AR . L ke ; A
R HT A R - o AR TH A, KGRI . T IEf
AR AP BRI E ;. HIETE A
MLIRF ] TOC % ( multi N/C 2100, Germany ) il & ;
RRE T R F R A R 5
1.5 ZHdkaba

ZFRH L (mg-kg ™) LLFANL T B 32 66 d 55
FEW N BB B Rk R R B b R
[mg- (kged) =" ] LABAA ot + S8 B0 B[R] Y 7 fL S
TRk S

A5 3 FH AU — 2 30 77 F BRI SOC 1
(RUY I

C,=Cyx (1l —e™) +(T.-C,) x(1-e™)
K, €, B IR ¢ (d) BB BB k&
(mg-kg™"); Cy. k Fom L5 oy fft A LK & &
(mg-kg ™) MHT B HEE (A" ); T, Wit +
YR SANR T & (g-kg™ ), (T, = Cy) . h Fm
O A MUK S (mg kg ™) B A b R R
B (d™") ;¢ REEFEER] (d).

T EE BUR R B Q) R iR FE B3 hn 10°C it
SOC B Ak 53 A A48, Fie i A= H5>

Qo = R r110)/Riir)
K, QMR EHURREG R, 1)« R 27 01H
FERGFEIEE] ¢ BHREE (T +10) C 1 T(°C) 1 SOC -
R, SCH Q,, (10 ~20°C ) 7R 10 ~20°C X ] 4
SOC W LE Q0 M, Q)0 (20 ~30°C ) F/R 20 ~30%C X,
[ SOC Wk Qo fE.

K H Excel 2010 il 8, F] F] SPSS 18. 0 # {3
TRARGET S . Horb SRR R 7 2250 i 7
A IR AN K o B HAE HAE X SOC R 1k
SEARZIA R fe/ ik 3 25 Sk (LSD) T 2 F Lk
B(P<0.05) iz FEAEG M BE 5 B 47 BUPE — 2%
B 12 E R A S EO T

2 HRE5HM

2.1 SOC #{LAFHE

1 ATALTE 0 ~ 10 d N fbid a5, F 5
ST RS 10 d J5 0 fLBUR T B R 2 2%,
B 40 d BHEAE TRUE (K1) . XS AR
ACFRRTHN, K5 R 1 d B, 45 b B R SR B 100%

WHC T 1 SOC & fbi F e K, WE K Y BRI T 228
10 d WK T B9 A B A8 2 vy T oKk o3 ab 35 %)
FEFRESHAT (5 66 d) |, Al —IREE T SOC # fhidi#e7E
FIKTREZ 22 R AR (P >0.05).

0 ~66 d 555N, e A — 35 35 IR T & K57
ARFRIY) SOC R fb BB K/ NF A . M3 > M4 >
M2 > M1, Hrr 10°C #1 20°C 3535215} ,100% WHC #
AT ERF RS 70% WHC LW B 2557 (=
B EE T 40% WHC (P <0.05), i 76 30°C i}
100% WHC FIE KR T 19 R R0 {6 2 ) 22 5
B T HA KA B (P <0.05). HIE 1 Al %H1,0 ~39
d A0 ~66 d (1) R fb i 7845 7K oAb B2 (1] () A%
FERAEAETR]. 39 ~ 56 d,30°C i ¥ /K i 2R 1k
N E S TR N HAhK 7 (P <0.05) 5 56 ~
66 d,#5/K - Ab 3 SRR L B, R R
25t AN TR —AK o SRR AR SR (66 d)
WA IREE T SOC BRIk i K/NBUF . 30C >
20°C > 10°C , H.20°C #130°C N (1) RFW fb & 52 . 3%
FT10CFII(P<0.05). XF 66 d KN SOC ZFH"
FRHE AT I 225007, G5 R 3R IR BE FK 43 Y e o 2
0 SOC B b, B F A 7e W B A58 5300
(P<0.05)(%2).

F2 OKBIEEHEETANRIRT LEBMNTES T
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Organic carbon mineralization characteristics of purple soil from the hydro-fluctuation belt under

different soil moisture and temperature conditions
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Table 3 Kinetic parameters for organic carbon mineralization of purple soil under different soil moisture and temperature conditions

ih WEC kg ,M;L4 I ol oL
TIM1 10 40% WHC? 33.47 +4.86d 0.245 £0. 100¢ 2.70 0. 46d 69.57 £9. 54a
T1M2 10 70% WHC 41.37 £3.01d 0.252 £0. 043¢ 4.27 +0.69d 59.96 +5.19b
T1M3 10 100% WHC 48.77 +4.73cd 0.269 +0. 057bc 3.61 +0.33d 68. 11 +£2. 86ab
T1M4 10 Ik 43.85 +6.91d 0. 155 +0. 026d 4.23 +0.76d 61.20 +5.25ab
T2M1 20 40% WHC 48.15 +7.78¢cd 0.342 +0. 065h 4.57 +1.21cd 62.22 +6.23ab
T2M2 20 70% WHC 63.15 £15.04¢ 0.329 +0. 046bc 6.03 +1. 10cd 62.17 £2.61ab
T2M3 20 100% WHC 76. 67 £15. 84bc 0.306 £0. 015bc 6.54 £0.93¢c 65.33 £3.55ab
T2M4 20 WK 76.49 £13. 59bc 0.150 £0.017d 5.04 £0.97cd 69. 88 £6. 66a
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