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Effects of reclamationon content and microorganism community
metabolic diversity of soil aggregates

YANG Lei, WANG Wei-chao, ZHANG Feng-hua
(Key Laboratory of Oasis Ecology Agriculture of Xinjiang Bingtuan, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract; The researchwas conducted on Salinization of abandoned farmland in Manasi River of Xinjiang,
China. Based on Biolog ecological plate method,the distribution of soil aggregation and the functional diversity of
aggregate -associated microorganism were analyzed in proand post reclamation to evaluate the effect of artificial recla-
mation on soil quality. The results showed that the content of soil aggregate>0.25 mm in whole soil profile increased
3% ~18% after reclamation. The content of soil aggregate 0.25~0.053 mm was significantly higher than other parti-
cles in abandoned farmland and after reclamation ( P<0.05). The average well color development of soil aggregate-
associated microorganism after reclamation was significantly higher than that in abandoned farmland. The AWCD in
the <0.053 mm soil aggregate-associated microorganism was significantly higher than that in the >0.25 mm soil ag-
gregate in abandoned farmland. The AWCD of soil aggregate-associated microorganism in different particle sizes
present orderedas 2~1 mm>0.25~0.053 mm>1~0.25 mm>(<0.053 mm) >(>5 mm) >5~2 mm. Richness index
of >0.25 mm soil aggregate-associated microorganism increased and which of < 0.25 mm soil aggregate-associated
microorganism decreased after reclamation. Evenness index of soil aggregate-associated microorganism was signifi-

cantly higher than that in abandoned farmland after reclamation. Dominance index of soil aggregate-associated mi-
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croorganism was lower than that in abandoned farmland after reclamation, especially in the 5~2,2~1,1~0.25 mm

and 0.25~0.053 mm soil aggregate. Six carbon source’ s utilization intensity of soil aggregate-associated microorgan-

ism is different between abandoned farmland and reclaimed farmland. The highest utilization of polymers was ob-

served in soil aggregate microorganism in abandoned farmland, but it changed to carbohydrate after reclamation.

The carbon source utilization of soil microorganism was different on PC1 in pro-post abandoned farmland. Carbohy-

drates, carboxylic acids and amino acids were the main carbon sources that caused the diversity of microbial metab-

olism in soil aggregates. In general, reclamation had an important influence on soil aggregates metabolic diversity of

microbial community.

Keywords: soil aggregation; biolog; carbon utilization; metabolic diversity; reclamation
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Table 1 Diversity index of soil aggregate-associated microorganism communities before and after reclamation of abandoned salinized soil

Qb A B Ak 42/ mm Shannon $8%% (H) MelIntosh F8 %1 ( U) Simpson ?‘E‘?ﬁ(( D)
Treatment Aggregate size Shannon index MclIntosh index Simpson index
>5 2.47+0.59a 0.95+0.74b 0.96+0.01a
5~2 2.66+0.60a 0.48+0.23b 0.97+0.00a
JF R 2~1 2.69+0.48a 0.49+0.33b 0.97+0.00a
Abandoned salinized farmland 1~0.25 3.04+0.73a 0.41+0.18b 0.97+0.00a
0.25-0.053 3.09+0.23a 0.27+0.14b 0.97+0.00a
<0.053 3.23+0.82a 0.87+0.91b 0.96+0.02a
>5 2.91+0.02a 6.52+0.36a 0.95+0.00a
5~2 2.94+0.04a 6.45+0.58a 0.95+0.00b
HRE 2~1 3.12+0.07a 7.47£0.25a 0.96+0.00b
After reclamation 1~0.25 3.12+0.04a 7.42+0.14a 0.96+0.00b
0.25~0.053 3.08+0.05a 7.39+0.24a 0.96+0.00b
<0.053 3.09+0.03a 7.42+0.38a 0.95+0.00a
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Carbon source utilization of soil aggregate-associated microorganism before and after reclamation of abandoned salinized soil
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microorganism communities function before and after reclamation

of abandoned salinized soil
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Table 2 Factor loadings of 31 carbon sources

S TR 28 Y FRST 1 EBIT 2
Category Carbon sources PC1 PC2
D-£F 2 —H
D-Cellobiose 0.940 0.103
a-D-FLbk
o—D-Lactose 0.937  0.288
B-F & -D-H A B
B—Methyl-D~-Glucoside 0.982 0.070
D-AHH
D-Xylose 0.635 0.060
A 0.980  -0.065
Y R ES i—Erythritol
Carbohydrates _HER
g D-HEH 0.961  —0.080
D—Mannitol
N- k- D -7 4 Wi e
N-Acetyl-D-Glucosamine 0.940 0.241
oD 1B it
a=D~-Glucose—1-Phosphate 0812 S
D, L-o—5RR H il
D, L-a—Glycerol Phosphate 0.822 0.189
D—2PFERR - IR
D-Galactonic Acid—y—-Lactone 0.965  0.068
i
. ﬁ%‘i’% 0.979  0.155
L—-Arginine
T A ik B
L-RI1% @ﬁﬁk 0.985 0.017
L-Asparagine
—ARFLN H R
P LR 0.796  -0.206
AL L—Phenylalanine
Amino acids _ 0TS
L QEE& 0.975 0.085
L.—Serine
L3
L—-Threonine 0480 0.711
LA R
Glycyl-Lglutamic Acid R 0.083
PRITER 2 Y g
Pyruvic Acid Methyl Ester 0.922 0.281
D] %] R I
D-Glucosaminic Acid 0.984 0.021
D LB
D-Galacturonic Acid 0.981 0.000
BRI _¥A T
IR yRIE 0915 -0.352
Carboxylic acids y—Hydroxybutyric Acid
K%M . 0.934  -0.025
Itaconic Acid
o~ T iR
a—Ketobutyric Acid 0.865 0.140
DY
D-Malic Acid 0683 -0.526
13 40 Tween 40 0.978  0.009
E4 -L/ES 175 80 Tween 80 0.920  0.139
Polymers a-FAME a-Cyclodextrin~ 0.626  —0.246
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_YARLSEH A
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[ 2-Hydroxy Benzoic Acid
Phenolic acids A- YR LI R
4-Hydroxy Benzoic Acid 0952 -0.222
e 2 Z Wi Phenylethylamine 0.353  0.574
Amines J&RE Putrescine 0.959  -0.193
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