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Abstract: In the loess hilly-gully region, a fragmented terrain considerably impacts soil physical and chemical properties
and yegetation distribution. Soil microbial community is an important biological component of terrestrial ecosystems, and its
structural and functional diversity directly affects the ecological processes of carbon, nitrogen, and other elements. Exploring
the influence of the terrain changes on soil microbial functional diversity is of great significance in order to better understand
the Jecological processes and system functional changes at spatial scales. The objective of the present study is to evaluate the
impact of terrain changes on soil microbial community structures in the loess hilly-gully region and support the vegetation

restoration in this area. We collected soil samples at three different slope positions ( downslope, mid-slope, and upslope )
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along a slope transect in Chenjiawa, Ansai County of Shaanxi Province. At each sampling site, soil samples were collected
in two vertical layers (0—10 ¢cm and 10—20 c¢m) along soil profile. All soil samples were divided into two parts: one part
was used to measure the physical and chemical properties (total carbon, total nitrogen, total phosphorus, moisture content,
and pH) and the other part was used to analyze the soil microbial community functional diversity using the Biolog microplate
culture method. We then used the principal component analysis ( PCA) to explore the impact of terrain changes on the
functional diversity of the soil microbial communities. The results showed that the growth curves of the Average Well Color
Development ( AWCD) are higher in the downslope position than that in the mid-slope position, which is higher than-that in
upslope position. Meanwhile, the functional diversity of soil microbial community at the downslope position is significantly
higher (P<0.05) than that in the mid-slope and upslope positions; however, there are no significant differences ( P>0.05)
between two soil layers (0—10 ¢m and 10—20 c¢m). The differences in using carbon sources reflect the structure and
function of soil microbial communities. PCA shows that sugar, carboxylic acids, and polyphenol compounds contribute most
to soil microbial community functional diversity. The changes in soil moisture content along slope positions are the main
factors affecting the soil microbial community functional diversity. There was a positive correlation between the microbial
community richness( H) and homogeneous degree (D) and the total nitrogen content, whereas /the dominance index (U)is
negatively correlated with the total nitrogen content. Total carbon content, . total phosphorus content, and pH have little
effect on community structure and functional diversity. In the present study, the soil physical and chemical properties
showed no significant differences among the three slope positions, but significant differences did exist in soil microbial
community functional diversity among slope positions. The downslope ‘position had a higher soil microbial community
functional diversity than that in the mid-slope and upslope positions, suggesting that the microbial functional diversity is
more sensitive to environmental changes than soil elements such as'carbon and phosphorus, and can better reflect the impact

of terrain changes on ecological processes.
Key Words: the loess hilly-gully region; slope; soil microbial community; functional diversity
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Table 1 Geographical information and . dominant species of communities
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Table 2 Basic physical and chemical characteristic of soils

e fir +J2/em TR % 2R/ (g/kg) 2%/ (g/kg) W/ (g/kg) .
Position Depth Water Content Total C Total N Total P P
0—10 5.36a 0.60a 0.55a 8.61a
Y 3 Upslope 4.01a
10—20 3.43a 0.48b 0.51b 8.68a
0—10 4.49a 0.60a 0.56a 8.71a
Y ER Mid-slope 3.49a
10—20 4.21a 0.41c 0.52b 8.73a
0—10 4.24a 0.48b 0.56a 8.66a
YT #HR Downslope 15.79b
10—20 3.26a 0.41c 0.55a 8.70a

[FIFAN[F P REF R P<0.05 K V-2 5% 0%

FREUH 24T 5.0 g KT B A0 58 I A A 45 mL JCE A FEERL K (0.85% NaCl) B9 =P, 7K
(200 r/min) %% 30 min , A5G - IEAE 5 Fe 10 AP0 O W B TR IR, FE R 20 )E B VW SR 10 A5 R
%, FHTCER A R KK R B MR 107 R IF AR FP T ECO SR, 4L 150 pL. K40 1) ECO 4
WAROIGEPET 25 CHEFER IR LR 13 d, FEILEE IR R i AP 24 h 78 ELISA 2 b A se 5 ey
590 nm Kb 1 R, ARSI HEA AR B S IR B A AR X,k pH EAE 8.6—=8.7 (SR B4R £, +
B ar eI, SR Y AR AR/, PR R A s )t sk B L & AR e e B (e A8 ik, BRI 1 FIE 2 &
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Table 3 Diversity indices for soil microbial communities

BRI F
e W em () FRERE()  RERE(D) R ()
Position Depth Substrate Shannon Index Simpson Index Mclntosh Index
utilization
P EF Upslope 0—10 22.33+0.58be 3.077+0.003bc .950£0.000bc 5.556+0.499a
10—20 18.00+1.73a 2.915+0.092a .936+0.006a 4.974+0.173a
e Mid-slope 0—10 23.00£2.65¢ 3.130+0.124¢ .951£0.007bc 5.734£0.641ab
10—20 19.00+1.73ab 2.970+0.059ab .943+0.005ab 5.260+1.029a
I T #8 Downslope 0—10 25.00£2.65¢ 3.175+0.056¢ .955+0.003¢ 6.872+0.115b
10—20 21.67x1.16bc 3.052+0.075abc .949£0.004bc 6.147+0.697ab
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Fig.3 Principal component analysis of soil microbial community
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