5538 B 16 W] S &~ £ Eild Vol.38,No.16
2018 4F- 8 A ACTA ECOLOGICA SINICA Aug.,2018

DOI: 10.5846/stxb201707261343

EF TSNS O A T, 2 RV T R i S ) AR R O B T L SR E MRS R A R A 54T, 2018,38(16)
Wang Y, Zong N, He N P, Zhang J J, Tian J, Li LI T.Soil microbial functional diversity patterns and drivers along an elevation gradient on Qinghai-Tibet,

China.Acta Ecologica Sinica,2018,38(16) :

EReEeEEAAEEBRKEE T T EME MR XK
X5 2 = 1E

I W'z F A RER wm & ARk
1 E R BE s B2 5 SRR ST BT, AR S R G M 4 LI S AN E s S0 % L Lt 100101

2 b TR E R S AR A8 TR B, HRHE 056001

3 FMRARM KRR S B2, K& 130118

FEE LI YRR IR SR EXT e R A S R GRS e M A AW BB R S S PRI R i e ) N TR AR
JETT 3R My IR 22 S A B2 ma Ll 3z T Biolog ST ARECR  BIFSTE T G 3 224 A L 0 Ji 3f 4300—5100 m 1) 6 > [a] i
PR EE T IR YRR R IR 2R . BEEAE SRR . (1) ARV oy 98 e fay) - S8 05 A W ik 058 ) ) D B 2 B % e
V) ) 0 A T S 35 5 Bl P AR s P RN 2 R MEFR B BE I IR T 3 2 30T L THE T R B AR i 3 AR SR 31 4800 m>4950
m>4400 m>4650 m>5100 m>4300 m; (2) F IR BN RISk 38 5 m T 13k IR R iR A 2 A Foh ok Ak &
W IR TN e S0 I 2 A5 005 H  S0A W B P R JRL 5 B K A B 0 28 IR IR S | S FE IR S e 2R T YR 1 7R ) o B 32 W
WAL 5 (3) 432AE S o AT 2 W], 398 AR AR DR 322 5 MR A T BAC B SR P A S5 114 = B 5 ) PR 7 ] e A [ V9 1) e U
FIFH2E 5204 79.0% ; HEBR P58 K 7 2 18] 1) 22 15 e 38 HAE A S e R A e 92 W] 1 338 Kk i AL R B RAE B R K B2 5 R AR
[Fi) VAR M P e U ) FH 2 R R I B TR B R R R 7, 2% b R 8 ) 5 7 v 9 ) S [V A - S 002 O e U A i 22 A 1k 2
WE AR R, e S B2 B R A K R B R AR Y B K R Y R

SRR K IR MR 2 R  BRUERI T s Biolog

Soil microbial functional diversity patterns and drivers along an elevation

gradient on Qinghai-Tibet, China

WANG Ying"?, ZONG Ning', HE Nianpeng', ZHANG Jinjing’, TIAN Jing" ", LI Lliangtao’

1 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Beijing, 100101, China

2 College of Landscape and Ecological Engineering, Hebei University of Engineering, Handan 056001, China

3 CollegeofResourcesandEnvironmentalScience , JilinAgriculturalUniversity, Changchun, 130118, China

Abstract: Microbial diversity plays critical roles in regulating multiple ecosystem functions and enhancing ecosystem
stability. In this study, we investigated the functional diversity of the microbial community and its driving factors at six
different elevations in Tibet by using Biolog microplate analysis. The results showed that; (1) The carbon utilization of the
soil microbial community at different elevations of the alpine meadow increased gradually with culturing time. As elevation
increased , microbial metabolic activity and the community diversity index all exhibited unimodal trends in the order of 4800

m > 4950 m > 4400 m > 4650 m > 5100 m > 5300 m. (2) The principal component analysis showed that the elevation
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gradient significantly influenced the metabolism diversity of microbial community. Polymer, carboxylic acids, and amino
acids were the preferred carbon sources for the soil microorganisms. The utilization of carbohydrates, carboxylic acids, and
amino acids was more sensitive than that of other carbon sources to changes in elevation. (3) The variation partitioning
analysis showed that the soil, plant, and climate were the most important factors for explaining the carbon metabolism of the
microbial community diversity and explained 79% of the variation. The partial mental test showed that the soil moisture,
vegetation richness, and average annual precipitation were the most important environmental factors that influenced the
variations in the utilization of microbial carbon sources at different elevations. In conclusion, our study showed that the
metabolic diversity of soil microbial carbon sources was clearly varied with elevation, and soil water content, vegetation

richness, and mean annual precipitation were the main factors underlying this variation.
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Table 1 Soil microbial community functional diversity index at different elevations
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4650 4.43+0.050b 1.75+0.022b 12.50+0.289b
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Table 3 Partial mental test of carbon source utilization and environmental factors at different elevations

ST v 2 » Tk vk »
el MRBED) g gy || AT HERR) g )
Enviromental Correlation . Enviromental Correlation .

. . Significance . . Significance
characteristics coefficient characteristics coefficient
ARSI Mean annual temperature -0.081 0.817 4, Total nitrogen -0.164 0.983
AR HR% 7K Mean annual precipitation 0.272 0.004 fIliZA % Nitrate nitrogen -0.004 0.472
T ZREE Vegetation Shannon-Wiener 0.132 0.066 5 Ammonium nitrogen 0.283 0.017
T #E 5 Vegetation coverage 0.029 0.383 pH 1 pH Value 0.160 0.045
TR Vegetation richness 0.360 0.001 VA HLIK Dissolved organic carbon 0.132 0.112
AT HLEK Soil organic carbon 0.031 0.348 + 3§84 /K i+ Soil moisture content 0.403 0.001
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