5538 B 2 W E &~ £ Eild Vol.38,No.2
2018 4F 1 A ACTA ECOLOGICA SINICA Jan.,2018

DOI: 10.5846/stxb201607021365

e FOIR B, R R, SR Z2RVb b RS REL SR 05 g AU RN 5% U AR R 3 W A ek AR SRR, 2018,38(2)
711-720.

Gao YN, Qi Z W, Zhong Q C, Fan T, Li S S, Wang K Y,Zhu H'Y, Zhou T N.Responses of soil microbial biomass to long-term simulated warming in
Eastern Chongming Island wetlands, China.Acta Ecologica Sinica,2018,38(2) :711-720.

KERUFA RN ZAREEM T EREDEDEN
A

= 1,2 ) 1,2 > EL3 =11,2 Sl 1,2 ~= 1,2, % - 1,2
S R EA AL, RV, FH ZFE k@,
1 RIS R A S 5B R0, B 200241

2 B AE S R S A S E FE A, FiE 200241

3 TR RIS BE, i 200232

gl

. LIS AR M 25T M o 6 5 SR A T0%E A2 K46 ( Open top chambers OTCs ) JEA AR RS FHRILE: 58 T L2 FHE 8a Xt
SEMZRMEIRHL 0—40cm + )2 HIERUEYIE YA SR AsEm , 2SRRI B S TR R FR S T SRR e A
YERASE N TIREZFNHEZE (0—10, 10—20, 20—30, 30—40cm ), fAE P4 BTk 50 5 A0 T 39.32% .70.79% .65.20% .
74.09% Y1 E M E BTN T 66.46% (178.27% 47.24% 64.11% o BT B0 A= W A= 8 190 5% il PR AS [+ J2 R
[FIZY IR RIS — R, KRR B3R5 4 H 0—20cm 2 7 H 0—40em )20 W) 4= Wy B i & & i, % 10
A 0—40cm 120494 Y8 & B %A % (B2 B ERE T 10 A 0—40em +EMEY YRR S RN, by Y&
WA AE 7 A B R, XA R TS THRSM R AR AT, R RE SKE SRS HEREY A Y
AEAAEY ALY R A TR FHRS T, 6 D 5 e 90 A Wy ik 1 & DA SO W AE W i 4 L 22 0 2 1E A
R RAEX RS T A LR S A E W A W R R LA R E W A W R A L A B TR DG, R, - A AL R R ) - 4
AR W 2 R e 2R B A R DS AU TR v 7 ) B A A TR T

SRR R W A W ik ; AR AR e A AR T S AR

Responses of soil microbial biomass to long-term simulated warming in Eastern

Chongming Island wetlands, China

GAO Yanna'?, QI Zhiwei"*, ZHONG Qicheng’, FAN Tong"*, LI Shasha'*, WANG Kaiyun"** ,ZHU Hongyu'"*,
ZHOU Tingnan"’

1 College of Ecology and Environment, East China Normal University, Shanghai 200241, China

2 Shanghia Key Laboratory of Urban Ecology and Restoration, Shanghai 200241, China
3 Shanghai Academy of Landscape Architecture Science and Planning, Shanghai 200232, China

Abstract: Climate warming is one of the main characteristics of global climate change and has a significant impact on the
structure and function of terrestrial ecosystems. Soil microbial biomass is a crucial component of soil ecosystem and plays an
important role in biogeochemical cycles and energy flow in ecosystems. However, soil microbial biomass is highly sensitive

to environmental changes, and increase in air temperature will significantly affect soil microbial biomass. Several studies
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have investigated the effect of warming on soil microbial biomass, but most studies have focused on the effect of short-term
simulated warming on soil microbial biomass in ecosystems such as forests, croplands, and grasslands, whereas little is
known about the response of soil microbial biomass to long-term simulated warming in wetland ecosystems. Therefore, an in
situ simulated warming experiment was conducted in a wetland ecosystem on Eastern Chongming Island, China. Open-top
chambers (OTCs) were applied to simulate climate warming. This study investigated the effects of eight years of continuous
warming on soil microbial biomass carbon and nitrogen contents at soil depths of 0—40cm in a wetland on Eastern
Chongming Island. The results showed that continuous warming significantly increased soil microbial biomass carbon and
nitrogen contents. From surface to deep soil layers (0—10, 10—20, 20—30, and 30—40cm) , microbial biomass carbon
increased by 39.32%, 70.79% , 65.20% , and 74.09% , whereas microbial biomass nitrogen increased by 66.46%,
178.27% , 47.24% , and 64.11% , respectively. However, the effect of simulated warming on soil microbial biomass at
different soil depths and in different seasons did not show a uniform trend. Long-term simulated warming significantly
increased soil microbial biomass carbon and nitrogen contents at the 0—20cm soil depth in April and at 0—40cm soil depth
in July, but had no effect on soil microbial biomass carbon in October, although soil microbial biomass nitrogen content also
significantly increased at 0—40cm soil depth. The ratio of microbial biomass carbon to microbial biomass nitrogen
significantly increased in July. Correlation analysis showed that soil microbial biomass carbon and nitrogen were not
significantly correlated with soil temperature, soil water content, and total nitrogen in the OTC and control group. Soil
microbial biomass carbon and nitrogen contents and the ratio of microbial biomass carbon to microbial biomass nitrogen
showed a positive correlation with the soil organic carbon in the OTC, but showed a negative correlation with the soil organic
carbon in the control group. Thus, soil organic carbon is an important ecological factor affecting the responses of soil

microbial biomass carbon and nitrogen to long-term simulated warming.

Key Words: soil microbial biomass carbon; soil microbial biomass nitrogen; long-term simulated warming; East

Chongming Island wetlands
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Table 1  Seasonal variation of soil water content, soil organic carbon and total nitrogen in the warming group and control group

\ 4 A Apr. 7 H July 10 7 Oct.
FE45 Indicators
0OTC CK OTC CK OTC CK
A HLEK Organic carbon/ (mg/g) 5.07 5.54 7.42 6.07 7.31 4.85
JSVA Total nitrogen/ (mg/g) 1.51 1.38 1.28 1.19 1.36 1.29
+ 34 /K& Soil water conent/% 37.02 35.92 33.49 36.46 36.46 33.30

OTC . M EAKAF, Open top chamber;CK: Xt 18 | Control

1.2.3 I3RS CREE
F 201544 A 10 H.7 A 13 A .10 A 15 BT T 3 IR HIERECREE 0 TR FE T N BEALEL 4 R
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Fig.1 The location of the study area and the patters of plots configuration
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Fig.2 Monthly changes of air temperature and soil temperature in warming group and control group

OTC, FFTE A KA Open top chamber; CK, X8 Control
0—40cm 1219 MBC, FHEXT 10 A5 0—40em )2 MBC %A &% (& 3) .,

x2 FEERENENIENEVENERTSENREVEYERRILONEARFTESH
Table 2 Two-factor ANOVA for soil microbial biomass carbon, microbial biomass nitrogen and the ratio of microbial biomass carbon to

microbial biomass nitrogen to warming and sampling date

+ZRE Soil depth

545 Indicators AT Factors

0—10cm 10—20cm 20—30cm 30—40cm

MBC w <0.001 <0.001 <0.001 0.005

D <0.001 <0.001 0.001 0.103

WxD 0.678 0.037 0.001 0.010

MBN w <0.001 <0.001 0.002 <0.001

D 0.002 0.068 0.009 0.035

WxD 0.887 0.140 0.801 0.500

MBC/MBN w 0.375 0.006 0.709 0.836

D <0.001 <0.001 0.008 0.790

WxD 0.693 0.002 0.003 0.052

W THE , Warming; D : R FEEF 8], Sampling date; MBC ; f# 4= 9 4= ¥ 1 Bk , Microbial biomass C; MBN: {4k ¥ 2F ¥ i %(, Microbial biomass N;
MBC/MBN ; i 4 ) A= ¥ 5 B & LL |, The ratio of microbial biomass carbon to microbial biomass nitrogen

2.3 KB TR e A P R R

FXUH R Ty 225007 (£ 2) , ZITHEXT MBN A5 8 25 00, 11 F- 5L R R AR Bt ] £ 58 FL RN % MBN 52 1 AS
B3 ANEN A AN R T 25007, Z B THE BA E B ETHE T 0—40em 12 #) MBN,4 4>+ 21
MBN T iR EE 2051 R 66.46% 178.27% 47.24% 64.11% , T I8 B e KA 224565 2 2, S/ M L2258 3
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Fig.3 Effects of artificial warming on microbial biomass carbon of 0—40cm soil depth
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Fig.4 Effects of artificial warming on microbial biomass nitrogen of 0—40cm soil depth
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Fig.5 Effects of artificial warming on the ratio of microbial biomass carbon to microbial biomass nitrogen of 0—40cm soil depth

OTC, FFTZE A4 Open top chamber;CK, XH& Control

®3 FEEMNRBIEREYVEVEBREN LEREY EMEBRLL 5 T HEIREE FH Pearson 1 X145
Table 3 Pearson Correlation analysis of between soil microbial biomass carbon, microbial biomass nitrogen and the ratio of microbial biomass

carbon to microbial biomass nitrogen and soil environment factors in the warming group and control group

TR T AR A Bk SA
fb 3 b7 Soil temperature Soil water content Soil organic carbon Total nitrogen
\ \cutments Indicators MR B R? I A% R? A R B R? I R B R
Correlation coefficient Correlation coefficient Correlation coefficient Correlation coefficient
oTC MBC 0.268 -0.121 0.748 " 0.424
MBN 0.172 -0.171 0.358 " 0.489
MBC/MBN 0.568 -0.550 0.880 " -0.453
CK MBC 0.214 -0.494 -0.871"" 0.090
MBN 0.231 -0.291 -0.515" 0.184
MBC/MBN -0.359 -0.575 -0.847 " 0.134

s fURAN IR B 7K, P<0.05, = = AR FRAH KM B 2 2 % 7K F, P<0.01
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