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4 Oh
9 30 cm 20 cm 20 cm [ Eco
19 cm 11 kg (average well color development
3 (ND) AWCD) AWCD =}(Ci~R)/31 C;
(KM) R; 120
450 g/kg h( )
100 cm [16] Shannon-Weaver
3 (H) Simpson (D) OD590>0.15
1 7 21 72 132 5cm S)
0~15cm
Tukey SPSS20.0
4 (PCA) Canoco 5
Biolog
2
1.2 2.1
[13]
(D
( Biolog-Eco) 25 10d (TOC) (TN)
12 h Biolog ( MicroStation TM (TP) 132 d
System Biolog ) 590 nm 7 (FT) pH NH;-N
(OD) o (ND)
1.3 (KM) KM NO, -N
Biolog Eco ND FT (P<0.05)
ARKDEHETLIEEURATFHTW
Table 1 Changes of soil physiochemical factors under different water conditions
1 7 21 72 132
ND 198.51 +4.41 Ac 98.30 + 8.72 Bc 67.02 +5.69 Cc 33.04 + 0.79 Dc 18.27 + 0.83 Dc
(g/kg) KM 488.17 + 8.58 Ab 44593 +21.16 Ab 498.26 + 8.53 Ab 45828 +21.42 Ab  469.39 £32.07 Ab
FT 720.98 + 16.93 Aa 775.22 +£29.99 Aa 728.31 +20.37 Aa 740.43 + 16.52 Aa 724.65 + 16.34 Aa
TOC ND 13.50+£0.19 Ba 13.54 £ 0.69 Ba 14.80 + 0.36 Ba 14.73 + 0.04 Bb 16.80 £ 0.02 Aa
(g/kg) KM 14.06 = 0.19 Ba 15.29 + 0.47 Aa 15.81+0.30 Aa 15.03 £ 0.04 ABab 16.20 + 0.06 Ab
FT 13.33+0.18 Ba 15.21 +0.04 Aa 15.63 = 0.43 Aa 15.44+0.17 Aa 15.85+0.10 Ac
TN ND 0.97 + 0.08 Ba 1.26+0.11 ABa 0.91+0.02 Ba 0.93+£0.10 Bb 1.54+0.05 Aa
(g/kg) KM 1.21+0.04 Ba 1.38 £ 0.09 Aa 1.21+0.15 Ba 0.98 £ 0.00 Cab 1.47+0.02 Aa
FT 1.09 + 0.02 Ba 1.33+0.19 ABa 1.07 + 0.04 Ba 1.24 +0.02 ABa 1.54 +0.05 Aa
TP ND 0.34+0.03 Ba 0.46 + 0.04 ABa 0.48 £0.03 ABa 0.63 +0.07 Aa 0.56 £ 0.04 Aa
(g/kg) KM 0.34 +0.02 Ba 0.46 + 0.07 ABa 0.43 £ 0.03 Ba 0.39 + 0.02 Ba 0.61+0.02 Aa
FT 0.44 £ 0.03 ABa 0.35+0.02 Ba 0.41 +0.02 ABa 0.59 £ 0.09 Aa 0.50 + 0.04 ABa
pH ND 4.87+0.05 Aa 4.86+0.01 Ab 4.97+0.03 Aa 4.93+0.03 Ab 4.95+0.03 Ab
KM 4.94+0.03 Aa 4.86 +0.02 Ab 4.93+0.03 Aa 4.93 +0.03 Ab 4.91+0.03 Ab
FT 5.00 + 0.04 Ca 5.08 £ 0.00 Ca 5.07+0.03 Ca 5.23+0.03 Ba 5.55+0.02 Aa
NH;-N ND 5.18+0.12 Ba 6.03 £ 0.06 Bb 5.57+0.27 Bb 8.11 £ 0.04 Ab 8.50 £ 0.29 Ab
(mg/kg) KM 5.97+0.50 Ba 6.54 +0.33 Bb 6.38 +0.17 Bb 11.09 £ 0.26 Ab 6.74 + 0.40 Bb
FT 6.64+0.32 Ba 9.83 +0.30 Ba 9.20 +0.55 Ba 30.67 +2.32 Aa 30.20 + 1.05 Aa
NO;-N ND 0.26 + 0.08 Bb 0.32 + 0.04 ABab 0.51+0.03 Ab 0.45 +0.03 ABb 0.48 + 0.07 ABb
(mg/kg) KM 0.71 £ 0.05 Ca 0.68 +0.13 Ca 0.83 £0.03 Ca 2.98+0.24 Aa 1.51+0.09 Ba
FT 0.55 + 0.04 Ba 0.22 + 0.05 Cb 0.36 + 0.03 BCc 0.85 £ 0.06 Ab 0.86+0.10 Ab
+ (P<0.05)
(P<0.05)
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Fig. 1 Changes of soil microbial AWCDs under three water treatments
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KM FT PCl1 >1) 9 1
2 1 2
PC2 3
2 1
731 2 2
2 PC1
Fz2 31 MEREMERSBREEF
Table 2 Loading factors of principle components of 31 soil-carbon sources
PC1 PC2
40 ( ) -1.039 8 L- ( ) 1.717 2
D- ( ) -2.028 7 L- ( ) ~1.204 9
N-  -D- ( ) -1.226 9 (G 1.4855
4- ( ) ~1.566 5
D- ( ) ~1.172 4
D- ( ) ~1.528 4
L- ( ) -1.928 5
L- ( ) -1.3999
L ( ) -1.2249
2.4 ND
72 39.25%
31 36.53% FT
72 36.33%
AWCD Biolog ( 3 KM 6
3 KM AWCD/3 2.5
=0.7 15 ( 2
2 1 3 4
1) 75.28% FT 12 ( ( 3 132 d
2 2 3 ND KM Shannon-Wiener (H)
4 1) 84.98% Simpson (D) FT
ND AWCD/3=0.7 Shannon-Wiener Simpson
FT KM 72 (P<0.05)
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Fig. 3 Metabolic fingerprints in carbon level physiological profiles of microbial communities in tested soils
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Table 3 Diversity indices of soil microbial communities

TIEMEMBE SRR

1 7 21 72 132
Shannon-Wiener ND 2.77£0.06 Aa 3.11+0.12 Aa 2.77 +0.04 Ab 2.64+0.18 Aa 2.99£0.13 Aa
(H) KM 2.81+0.09 Aa 2.90 % 0.07 Aa 3.02+0.02 Aa 3.00 = 0.04 Aa 3.02+0.03 Aa
FT 282+002BCa  292+002ABa  3.04%0.02 Aa 2.79+0.03 Ca 2.72+0.05 Ca
Simpson ND 0.92 +£0.00 Aa 0.94+0.01 Aa 0.92 +0.00 Ab 0.90 £ 0.02 Ab 0.94+0.01 Aa
D) KM 0.93 = 0.00 Aa 0.93 = 0.01 Aa 0.94 = 0.00 Aa 0.94 = 0.00 Aa 0.94 £ 0.00 Aa
FT 0.93 = 0.00 Ba 0.94+0.00 ABa  0.94+000Aa  0.92%000Cab  0.92+0.00 Ca
B_
ND
KM FT
FT
(1 2 KM
FT ND (18] pH
[25] [26]
(FD)
NHZ—N
[19-21] [27] FT
(4- )
[28-29]
21
(4- pH NO;-N NHj-N 72
) (D- ) (D-
L- L- L- )
( ) FT
21 72
4
30
KM 6 (301
[31-32]
23]
KM NO;-N ND FT
4
(ND )
1)
Sardans 24
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Functional Response of Wetland Soil Microbial Carbon Source
Metabolic Activity to Different Water Conditions
—A Case of Lake Poyang

LIU Yajun', CAI Runfa', LI Yunjing', LIU Yizhen', GE Gang®, WU Lan""

(1 School of Life Sciences of Nanchang University, Nanchang 330031, China; 2 Key Laboratory of Environment and
Resource Utilization of Poyang Lake, Ministry of Education, Nanchang 330031, China)

Abstract: In order to understand the changes in metabolic characteristics of wetland soil microbial community under
different water status, soil was collected from Poyang Lake wetland and was used for a 132 d greenhouse experiment, and Biolog
was used to understand metabolic activity of soil microbial carbon source under three water conditions (drought, wetting and
flooding). The results showed that soil microbial metabolic activity was the highest in wetting condition, the average well color
development (AWCD) was 1.34 and 3.95 times (120 h) of those in drought and flooding conditions on the 72™ days, respectively.
Meanwhile, the abilities of soil microbial utilizing different type carbon sources also were significantly changed under different
treatments, polymers and carbohydrates were mainly used under drought condition (39.25% and 36.53%, respectively), while
amino acids mainly used (36.33%) under flooding condition. Metabolic characteristics of soil microbial carbon source reached a
stable state on the 21* day, while soil physiochemical properties and soil microbial community structure were changed
significantly on the 72" day. At the same time, it was found that soil pH and ammonium nitrogen content were increased and
microbial community diversity was decreased under flooding condition. The results suggest that water status not only affects
metabolic activity of total carbon source, but also changes the relative utilization ability of different carbon sources, and then
changes soil environment in wetland soil.

Key words: Wetland; Soil microbe; Water condition; Carbon source utilization; Functional diversity
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