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pH 8.20 6.82 g/kg, 0.55 49.9 ml 0.85%
g/kg 0.51 g/kg 18.4 g/lkg (NaCl ) 4 000 r/min 30 min
1 min 1 ml 0.85%
10 ECO
60°C 1~2cm 150 pl ECO 25°C
(10 g) ( 24 h 590 nm 6
10 cm x 10 cm 200 ) 400 g Biolog ECO Biolog Reader
2 000 ml BIOLOG (BIOLOG Hayward USA)
40% 70% 90% 1.3
15°C, 25C  35C 3
120 (average well color development
AWCD)
1.2 3l
7 30 120 ;(A"_AO)
3 AWCD = YR
31 A; i
4°C Ay
BIOLOG AWCD
[8] Shannon-Wiener(H)
BIOLOG [9] Biolog ECO Simpson(D)
3 (
1 31 H=-YP;InP;
1 ) D=1-Y P}
31 P; i
6 BIOLOG
72 h
(TV) t
P=0.05 SPSS13.0
0.1g
F1 TREKRBAMR
Table 1 Chemical properties of tested soil
pH
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
8.20 6.82 0.55 0.51 18.40 12.05 67.78 19.82 16.01
x2 PEERBEHEHEERLFMER
Table 2 Chemical properties of wheat and maize straws before decomposition
(g/kg) (g/kg) (g/kg) (g/kg)
419.51 6.71 0.52 25.02 62.52
438.57 6.15 0.41 17.81 71.31
2
2.1
3
( 1 15C
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Table 3 Chemical properties of wheat and maize straws after decomposed for 30d and 120d under different temperatures and moisture conditions

0
15°C 15°C 15°C 25°C 25°C 25°C 35°C 35°C 35C
40% 70% 90% 40% 70% 90% 40% 70% 90%

N
(=)

K (%)
3

il
W
(=

=
(=]

FEAT L A
S &

—_
(=]

FRFEFT

0
15C 15C 15C 25°C 25°C 25°C 35°C 35°C 35C

40% 70% 90% 40% 70% 90% 40% 70% 90%

INEERFBHEEMRK

Mass loss of wheat and maize straws

Qb3

(g/kg) (g/kg) (g/kg) (g/kg)

30d 120d 30d 120d 30d 120 d 30d 120 d
15C  40%WHC 42833 369.03 4.78 5.71 0.55 1.14 11.63 8.26
15C  70%WHC 414.85 402.19 3.94 4.56 0.53 1.10 10.12 8.35
15C 90%WHC 405.90 346.49 426 433 0.51 0.99 10.49 8.01
25°C 40%WHC 424.83 387.24 4.69 4.63 0.62 1.20 10.75 6.98
25°C 70%WHC 434.30 319.37 5.06 1.72 0.58 1.42 7.30 5.21
25C  90%WHC 423.82 399.31 6.86 5.51 0.76 137 6.44 3.76
35C  40%WHC 423.10 348.43 7.75 5.66 0.89 1.73 9.48 5.96
35°C 70%WHC 418.14 370.50 8.14 6.74 0.90 2.07 8.41 421
35°C 90%WHC 437.11 299.82 7.42 6.53 0.83 1.99 8.80 456
15C 40%WHC 435.58 403.78 5.89 2.97 2.13 2.00 11.32 7.94
15C  70%WHC 458.05 421.56 6.00 3.00 1.98 1.98 8.27 4.01
15C  90%WHC 394.12 408.11 6.13 3.65 1.79 2.09 10.00 7.99
25C  40%WHC 439.48 386.84 5.68 2.75 2.05 1.90 10.91 6.83
25°C  70%WHC 425.10 348.43 7.43 4.78 2.61 1.64 7.87 5.03
25°C 90%WHC 360.57 437.60 6.78 5.58 2.19 2.16 9.52 6.38
35°C 40%WHC 404.56 373.59 9.57 4.91 3.18 3.09 10.25 8.21
35°C 70%WHC 376.10 295.10 12.92 4.21 4.32 3.24 11.78 7.98
35C 90%WHC 410.97 430.00 10.75 6.39 3.11 3.62 8.68 5.95

40% 90%
30 120 0,
2.2
(AWCD)

[10]

70%
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Fig. 2 Microbial activity (AWCD) under different temperatures and moistures during decomposition of wheat and maize straws on day 7, 30 and 120
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Fa4 NEERTEFBREE 20 XEEVRBIEES #1E (H) Simpson(D) 15°C  25C
Table 4 Richness index and dominance index of microbial
community metabolic diversity of wheat and maize straw 15°C 3 D
decomposition 25C 35T
0, D 0, 400
Shannon-Wiener  Simpson(D) 70% 90% 0%
(H) 70%
15C 40%WHC  3.156 +0.034 0.951 £ 0.001
15C 70%WHC  3.136 +0.029 0.951 £ 0.002
15°C 90%WHC  3.148 £0.022  0.951 £0.001 120
. 5
25C  40%WHC 2914 +0.045 0.936+0.002
25°C 70%WHC  2.997+0.042  0.941 +£0.003
25°C 90%WHC 2971 +0.015 0.939 + 0.002
35C  40%WHC 1.530 £ 0.21 0.717 £0.036
35C 70%WHC  1.983+0.137  0.765 +0.027 3
35C 90%WHC  2.408+0.073  0.878 +0.020 2.4
15C 40%WHC  3.097 +0.007 0.950 £ 0.001
15T 70%WHC 322840016  0.956 +0.001 3
15°C 90%WHC  3.121£0.035  0.950 +0.002
25°C  40%WHC  2.869+0.040  0.927 +£0.003
25°C 70%WHC  2.973 +£0.043 0.938 £ 0.003
u 72h  AWCD
25C  90%WHC 2894 +0.066 0.931 +0.008
AWCD
35C 40%WHC  2.647 £0.098  0.897 +0.009 7 )
N 0,
35°C 70%WHC 2,706 +£0.126  0.916 + 0.008 AWCD AWCD
35C 90%WHC  2.505+0.031 0.904 + 0.003 ( 6) AWCD
x5 NEERFEFFESE 120 REDABAAKRBRIETEHWRLE
Table 5 Absorbance of six carbon sources on 120 d decomposition of wheat and maize straws
15C  40%WHC 0.890 0.423 0.997 0.789 0.549 0.651
15C  70%WHC 0.938 0.490 1.020 0.619 0.924 0.616
15C  90%WHC 0.905 0.534 0.823 0.470 0.801 0.454
25°C  40%WHC 0.488 0.323 0.899 0.667 0.834 0.463
25°C  70%WHC 0.228 0.314 0.931 0.270 0.375 0.202
25C  90%WHC 0.306 0.358 0.966 0.355 0.668 0.301
35C 40%WHC 0.016 0.027 0.824 0.026 0.000 0.001
35C  70%WHC 0.058 0.033 0.523 0.021 0.038 0.006
35C 90%WHC 0.030 0.025 0.228 0.035 0.033 0.001
15C  40%WHC 0.935 0.506 1.186 0.728 0.798 0.481
15C  70%WHC 0.875 0.489 1.111 0.621 0.728 0.589
15C  90%WHC 0.841 0.529 1.292 0.572 0.908 0.529
25°C  40%WHC 0.621 0.258 0.764 0.821 0.227 0.291
25C  70%WHC 0.223 0.209 0.455 0.221 0.175 0.183
25°C  90%WHC 0.224 0.305 0.588 0.425 0.123 0.263
35C  40%WHC 0.123 0.058 0.412 0.076 0.086 0.153
35C  70%WHC 0.078 0.031 0.193 0.074 0.079 0.017
35C 90%WHC 0.065 0.133 0.195 0.076 0.101 0.100
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Fig. 3 Principal component analysis (PCA) of carbon utilization of microbial community of wheat and maize straw decomposition under
different temperatures and moistures
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Table 6 Correlation of AWCD (72 h) with temperature, moisture

and straw type AWCD AWCD
()
7 —0.625%* 0.164 0.322*
30 —0.827** 0.074 -0.226 3
120 —0.957** —-0.120 —-0.047
* P 0.05 *
P 0.01

40% ~ 90%
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Effects of Temperature and Moisture on Microbial Community
Function Responsible for Straw Decomposition

ZHOU Gui-xiang" >, CHEN lin*, ZHANG Cong-zhi', ZHANG Jia-bao'"
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing

210008, China; 2 Poyang Lake Eco-economy Research Center, Jiujiang University, Jiujiang, Jiangxi

Zhejiang University, Hangzhou

332005, China,

100049, China; 4 College of Environmental and Resource Sciences,

310058, China)

Abstract: Environment factors, especially temperature and moisture, have significant effects on microbial community

associated with straw decomposition. This study investigated the differences in metabolic diversity of microbes during

decomposition of straws under different temperatures (15°C, 25°C, 35°C) and moistures (40%, 70%, 90% water holding content)

by BIOLOG analysis. Litterbag method was used to distinguish the straw-decomposing microbial community and soil microbial

community. The results showed that the average well color development (AWCD) of microbial community responsible for straw

decomposition declined with increasing incubation temperature, the decrease of AWCD became more significant with increasing

incubation time. Besides, the richness index and dominance index decreased with the increasing temperature. The sugar and lipid

were the most important sources used by microbes during the incubation. Principal component analysis showed that temperature

rather than moisture significantly affected the metabolic diversity of microbes during the decomposition period.

Key words: Straw decomposition; Temperature; Moisture; BIOLOG; Microbial community



