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(N2 N3 g/(hm*a)) (N3 N 6 g/(hm*a))
3 5
NH,NO; 2014 10 4
4 cm 100
0~20cm 5~8 (D
F1 EREMEFGTLIREAEROETL
Table 1  Soil physical and chemical properties under different simulated nitrogen deposition levels
pH (g/kg) (g/kg) (mg/kg) (mg/kg) (g/kg) (mg/kg)
(N1) 5.81£0.02b 4442 +£0.11 ¢ 2.57+0.16 ¢ 16.57+0.46 ¢ 4.85+0.08 ¢ 1.22£0.11b 58.92+3.15a
(N2) 5.64+£0.01 a 4523 £0.13b 2.83+022b 19.65+0.35b 5.34+£0.09b 1.25+£0.12b 51.34+2.240
(N3) 553+0.01c¢ 49.51+0.10a 3.62+024a 2461 +033a 6.26 +0.06 a 1.31+£0.13 a 4790+341¢
(P<0.05)
1.3 D=1->(P)’ (3)
Biolog-ECO Mclntosh (201
2
Classen [ 25°C 24 h v Zni @
C; i OD R OD
10¢g 90 ml
C;i-R=0 0 m i
1 min Peom
) . SPSS 19.0 (PCA)
1 min 3 2 min
e e (one-way ANOVA) S-N-K
ECO 107 150 @003
Sigmaplot 12.5
pl 25+1)C 13d
24 h 590 nm 2
pH 2501 21
(
e ) 1 AWCD
24~168h  AWCD
- ECO
1.4
AWCD 168 h
(average well color development)
Biolog AWCD (N3)> (N2)>
168 h (N1) AWCD
Shannon 2.2
Simpson Mclntosh
[14-16] )
AWCD= Z(Ci —R)/31 (1) 168 h  Shannon Simpson  Mclntosh
Shannon (17-18)
H=PInP, 2) 3
Simpson (19 2 Shannon
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Fig. 1 AWCD of soil microorganisms under different simulated ’
nitrogen deposition levels 4 5 N . 6 )
2 FREFEMMEFHET LIRMEYREE X R E IR F
MclIntosh Fs2E
Fig. 2 Utilization intensities of different carbon sources by soil
Shannon Mclntosh microbial communities under different simulated nitrogen deposition
levels
(P<0.05) Simpson 72% PC1 P2
x2 TRTTMEEZGT RN HEHMEMEES HIEEL
Table 2 Diversity indexes of soil microbial communities under 3
different simulated nitrogen deposition levels
PCl1
Shannon Simpson MclIntosh
P PC2
N1 3.10+£0.07 c 0.96 £0.00 a 61.72+4.36¢ PC2
N2 331+£0.06b 0.95+0.00 a 73.48£7.36b
N3 3.38+0.00a 0.96 +0.00 a 76.12+4.35a AWCD
(P<0.05)
23 3
2.0
BiOlOg—ECO 31 1.5 »—§—< N2
(10 ) 6 ) @ ) < 1.0
N
@ ) e ) Q) 2 o Ng 05
a o .
2 -0.6 -04 -0.2 0.2 0.4 0.6 0.8
-0.54
-1.54 s
-2.04
(N2) PC1 (62.18%)
(NL) 3 RN TR T R M BE TR Th B
SR
Fig. 3 Principal component analyses of functions of soil microbial
communities under different simulated nitrogen deposition levels
31 2 3
24 3 PC1 13
6 2
168 h AWCD 2 2 1 PC2
(PC1) 9 1
(PC2) 62.18% 9.82% 4 3 1 1
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PC1 PC2
%3 31 MIRIES PC1. PC2 MIHEXRE
Table 3 Correlation coefficients between 31 carbon sources and PC1, PC2
PC1 PC2 PC1 PC2
B- -D- -0.041 —-0.020 0.027 0.072
D- -y- 0.042 0.006 D- -0.009 0.082
D- -0.033 0.047 V- -0.002 0.083
i- 0.038 —-0.033 D- -0.048 0.036
D- 0.040 -0.027 0.013 -0.081
N- -D- 0.038 —-0.033 o- 0.050 —-0.024
D- 0.038 0.034 D- 0.049 0.030
a-D- -1- 0.014 0.013 40T —0.043 0.047
a-D- —0.042 0.015 80 —-0.051 -0.019
D,L-a- 0.017 0.062 a- 0.043 0.048
L- 0.053 0.003 —0.035 0.063
L- 0.010 0.082 2- -0.052 0.017
L- 0.042 0.051 4- 0.050 0.026
L- 0.031 —-0.067 0.058 0.071
L- 0.050 0.027 0.067 0.053
-L- 0.023 —-0.075
2.5
pH AWCD -
4 pH (AWCD) - AWCD
Shannon 21l
Shannon Simpson AWCD
Shannon Shannon Simpson Mclntosh
Mclntosh AWCD
Y . . ) . (6] 3 Simpson
x4 7FI§Jﬁ}n[‘%%#j’;ﬂiﬁi%ﬁii%%*i'l‘i?‘éi’&'—ﬁiﬁ Shannon Melntosh
AL EPS K
Table 4 Correlation coefticients between soil physiochemical
properties and diversity indexes of soil microbial community under [22-23]
different simulated nitrogen decomposition levels
Shannon Simpson Mclntosh AWCD
pH 0.783* -0.327 0.349 0.784* 3
—0.785* —0.731* 0.261 0.853*
—0.491* —0.024 0.882%* 0.763* B- -D- D- -y-
0.608 0.317 0.450 0.476 D- N- D- D- o-D-
0.533 —-0.539 0.224 0.311
0.297 0.045 0.551 0.557 3
* P 0.05 221
[22]
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On Soil Functional Diversity of Native Coastal Wetland Under
Simulated Nitrogen Deposition

WU Songgin', WANG Chengzhong', LI Mengsha®*

(1 Suzhou Polytechnic Institute of Agriculture, Suzhou, Jiangsu 215008, China; 2 Institute of Nature & Ecology, Heilongjiang
Academy of Sciences, Harbin 150040, China)

Abstract: In order to comprehensively understand the utilization characteristics of soil microbial carbon of native coastal
wetlands, topsoil (0-20 cm) in native coastal wetlands were treated by three simulated nitrogen deposition levels and the
characteristics and variation of microbial functional diversity were analyzed by Biolog microplate method. The results showed
that there were significant differences in functional diversities of microbial communities under different treatments and AWCD
increased with the extension of incubation time along; Shannon and MclIntosh diversity indexes increased first with nitrogen
increasing, and the diversity indices were significantly different under different treatments; Species diversity and functional
diversity showed the same variation. The utilization intensities of carbon sources of six categories had differences in which the
carbohydrates were the most dominant carbon sources. Principal component analysis (PCA) identified that soil microbial carbon
utilization had obvious spatial differentiation under different wetland types, horizontal zone difference of soil microbial functional
diversity was reflected in the use of carbohydrates, amino acids and amine, and the amine was particularly prominent. In addition,
the correlation analysis between microbial diversity and soil physiochemical properties showed that total nitrogen, nitrate nitrogen,
total phosphorous had significant impacts on soil microbial composition and functional activity in native coastal wetlands.

Key words: Wetland; Soil microorganism; Functional diversity; Biolog
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