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Tab.1 Soil physical And chemical property
b g A 0~10cm 10 ~ 20 cm
Physical and chemical S 1R SHERY S 1R JHE T
properties of soil Compare Shelter from rain Compare Shelter from rain
P
%7Kii/% 33.99+0.98Aa 33.42+1.18Aa 31.36+0.87Aa 29.21+0.53Ab
Soil moisture
pH 4.83+0.08Aa 4.86+0.08Aa 4.80+0.07Aa 4.90+0.05Aa
1% il ke
-+ %ﬁmﬁ.ﬁ/(g ke) 15.59+0.31Aa 13.78+0.63Aa 10.63+0.34Ab 12.20+0.68Aa
Soil organic carbon
AR (g ke
+ %@é{s\‘/(g ke 1.35+0.02Aa 1.30+0.01Aa 1.07£0.04Aa 0.97+0.09Aa
Soil total nitrogen
iﬁ‘ﬁ . -1
IRk ) 0.32+0.08Aa 0.28+0.02Aa 0.26+0.02Aa 0.22+0.01Aa

Soil total phosphorus

VE « PA BB O P S (R e R 2 , Bl 2 b [RAT AR R S AN 7 B 23 AR (7] 2 B K A P ) 22 S5 86 25 B AR TR

K AR BEAN[R] + J2 [F] 2 7 .38 (P<0. 05D, R[] .

Note: The above values are the mean + standard error, and different capital and lower case letters in the data table represent

significant differences between precipitation treatments of the same soil layer and significant differences between different soil lay-

ers of the same precipitation treatment , respectively (P<0. 05) ; the same below.

B ISR (n®) sm 7R 1385 5 (kg) s Ac/At A CO,
W E AL ELER AR (mg kg -h™) s T ARG TRIETE o
N CO,SUREAR N C IR 28, HAE N 12/44.

+ 3 S0C B b i (mg-kg™) N IEFEF
55 IR T U6 B AN B [A) s5ORE TR CO, A A LR
& CME(mg- gD N SOC RFW 1L &5 SOC & &)
FOAE™ s EIERAE AR gCO,(mg- ¢ -h™) AL
WH™ AL % S AR Y A P s () B A

ENGIRGE: b P E- X ¥ of ok A FE VA = 2N
o 56 Ct-test) HEAT 73 BT R H XU 36 J7 % (Two-way
ANOVA) 73 H7 [ 7K &b 380 4 2 % B % SOC S AURE
TR K2 SOC /™ 4k 6 (1) 52 Ml , A FH 40 Bz 7R 24 Ok &
oy i -4 SoC R R 5 ML %5 1
Rl I AE e o LA i 119 43 #r = 48 SPSS

26.0 B A 58 R, i) B 48T Orrigin 2021 Rt
2 HR5H

2.1 FEEAREIKRL D 3T HIRIB AL 1 B AV SN

MUSTRE AR R 56 53 B 45 SR (R 2R B, A+
JZ H R A HE I E 3 B K S AT X R A
(P<0.05) , 55 %7K 9> F 500 ~ 10 em F110 ~ 20 em
FJZEIKE DB T 8.34% F110.65% , 1B 4b BE
A FEFRAR T SOC. &R K pHEH , HZ R AR E
(P>0.05). TEMFIKNEFEZEAE T, AN L2 2 18]
WHEEERE. 10~20em LESKELEHSE
B 70 ~ 10 em 12,110 ~ 10 em 22 /) pH fH
SOC. &R EEWHE T 10 ~20 em L2, HEH
SOC. &R & &2 7 i3 (P<0.05),

*2 AELEREREKGIE L IRIBUME BRAIFAT

Tab. 2 Effects of precipitation treatment at different soil depths on soil physical and chemical properties

ST Ak R 0~10cm 10 ~ 20 cm
Physical and chemical o R RN it HE JE R
properties of soil Compare Shelter from rain Compare Shelter from rain
e,
+ o 7J.<E/% 24.23+0.45Aa 22.21+0.42Ba 25.27+0.39Aa 22.58+0.36Ba
Soil moisture
pH 4.70+0.05Aa 4.63+0.06Aa 4.67+0.07Aa 4.61+0.05Aa
B oo
i%jﬁm@%«g ke) 15.48+0.44Aa 14.20+0.62Aa 11.60+0.15Ab 11.39+0.31Ab
Soil organic carbon
A E (e ke
* %ﬁt%k/('g ke™) 1.51+0.05Aa 1.41+0.08Aa 1.28+0.07Ab 1.20+0.05Ab
Soil total nitrogen
1% ket
LR e -ke™) 0.28+0.02Aa 0.26+0.02Aa 0.28+0.02Aa 0.29+0.02Aa

Soil total phosphorus
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Fig. 1 Differences in soil organic carbon mineralization rate and cumulative organic carbon mineralization in different

soil horizons with different precipitation treatments
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Tab.3 Two—way ANOVA of precipitation treatment
and soil depth on cumulative SOCmineralization rate and

SOC mineralization rate

SOC ZFHEE  SOCH fL3E
AN ES Cumulative SOC  SOC mineraliza-
Influence factor emissions tion rate
F P F P
K AL ER(A)
Precipitation treat- 9.289  0.006  6.515 0.019
ment (A)
+ZIREE(B)
Soil depths (B) 52.842 <0.01 23.989 <0.01
AXB 4.081 0.057 1.856  0.188
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Fig.2 Differences in organic carbon mineralization rates

of soils in different soil layers with different precipitation

treatments
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Fig. 3 Differences in entropy of soil microbial metabolism

in different soil layers with different precipitation treatments
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Fig. 4 Differences in soil organic carbon and organic carbon fractions in different soil horizons with different precipita-

tion treatments
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C o € < < < C - 9 © “1L00
$ <
R A SR SRS & &

Es5 TRBRRET UESHNBRESFLREFRBEXMES T
Fig. 5 Correlation analysis of soil factors including cumulative carbon mineralization and organic carbon fractions in soil
LN 3 AR IEAH R AR OG , 5 R S B A R (P<0. 05) , R IR M i 2 AHOG (P<0. 01) ; CME A HLERH L3, R A
AN R L.

Red represents positive correlation , blue represents negative correlation , *indicates significant correlation (P<0. 05) ,**indicates highly

significant correlation (P<0.01); CME is organic carbon mineralization rate, R is the cumulative mineralization of organic carbon.
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Effects of short-term precipitation reduction on soil organic
carbon mineralization and organic carbon fractions in
Hainan rubber forests

SUN Yujuan, ZHONG Lishuang, YANG Xiaobo, ZHANG Xiang
(College of Ecology and Environment, Hainan University, Haikou 570228)

Abstract: In order to investigate the effects of short-term precipitation reduction on the changes of organic carbon
mineralization rate and its carbon fractions in different soil layers, parameters such as soil organic carbon
mineralization rate and organic carbon fractions under different precipitation conditions were determined by
building a field isolated penetrating rain control platform and combining with indoor constant temperature
incubation experiments using a typical plantation type of rubber forest soils in Hainan as the research object. The
results showed that the short-term precipitation decreased the cumulative mineralization of SOC, the mineralization
rate and the microbial metabolic entropy (qCO,) in the soil layer from O to 10 c¢m, and the contents of easily
oxidizable organic carbon (EOC), microbial biomass carbon (MBC) and inert organic carbon (NEOC) decreased with
the decrease of the soil water content, but the effect was only significant on the EOC in the soil layer from 0 to
10 em. Correlation analysis showed that the cumulative mineralization of soil SOC and the mineralization rate of
SOC were both significantly and positively correlated with soil carbon and nitrogen contents (SOC, TN), the contents
of each carbon fraction (EOC, MBC, NEOC), and qCO,. In conclusion, short-term precipitation reduction inhibited
the mineralization of SOC in rubber forest soils, and this change may be closely related to the effectiveness of soil
substrate supply and changes in microbial metabolism under different moisture conditions.

Keywords: Rubber forest; Soil water content ; Soil organic carbon fraction ; Microbial metabolic entropy
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