5536 B 18 1] S &~ £ Eild Vol.36,No.18
2016 4F 9 A ACTA ECOLOGICA SINICA Sep.,2016

DOI: 10.5846/stxb201503200536

0525 G20 EOUR AR 2 M 20, Th A 0 (x4 i vos 2 200 ) - 30 (o A W it K R SRR P P S ). A 25223k, 2016,36(18) -
He F L,Jin H X,Wang S M, Han S H,Zeng R,Ma J M.Effect of desertification on soil microbial biomass and enzyme activities in Maqu alpine meadow.
Acta Ecologica Sinica,2016,36(18) .

DU EBHESEER T EMEDHEN TIEBFER
5 ]
210 st ETHR HAL R R, DR

1 22N REEF A B BE, 22 730020
2 RIS, 22 730070

3 H ATV A R AR A A R G E R AT ST, e 733000
4 Hl RESER s A 2S RS R B AR R T, BB 733300

5 REEMS, RE 733300

FE O AN [l U0 e B oy T i) - S B O D SR T 0 S R WU S A R T R A 23 SR 3RT: (1) BE VDAL BE A ], 34
it e FE ) T SRR | R RN I 1 RIS | MR I T 1 L R ek SR S T A S R R R B T A
WRLRL ST A pH{ELZ W O, ORI RL 20 R | FL TR, il 2 T B0 LR Bl 1 2 49 1 B T S DR IR/ N )
(2) TER A VDAL I iR PR ) LS A o T ) 2 Ay | SR MR R T 8 0 TR s 20 T 7T 2 T PP BE VD A A
TSR B R, TR B 7 20 LU AR VA B R T SR A BB R (R, (3) 753 i vy 2 ) YD AL i A v SR 3L
AR AR AR FE T D ST L B RE AN 5 A b s Sl SR VAL A 2 R T RV A R K i ORI Sl
YR pH  FEVDAL A AR SRt SRR B ORI 5K R B

KRR DAL ; TSR W) 5 G ;e T A s 3

Effect of desertification on soil microbial biomass and enzyme activities in Maqu

alpine meadow

HE Fanglan'*? | JIN Hongxi >** ,WANG Suoming' HAN Shenghui®,ZENG Rong’ ,MA Junmei’

1 College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, China

2 Gansu Desert Control Research Institute, Lanzhou 730070, China

3 Gansu Hexi Corridor Forest Ecosystem National Research Station, Wuwei 733000, China

4 Gansu Mingin National Field Observation and Research Station on Ecosystem of Desertification Rangeland, Mingin 733300, China
5 Foresty Bureau of Mingin county, Mingin 733300, China

Abstract: Maqu County is located in southwest Gansu Province, which is an important part of the Qinghai Tibet Plateau,
and is one of main water conservation districts of the Yellow River. Maqu alpine meadow is an important natural forage
resource of China, and is key to the livelihood of local herdsmen. In recent years, desertification has become a serious threat
to the ecosystem of Maqu alpine meadow due to the combined effects of anthropogenic and natural factors. The aim of this
study was to investigate the effects of desertification on soil microbial biomass and enzyme activities in Maqu alpine meadow.
According to the standard of desertification, we selected three types of desertification grade plots and one type of non-

desertification plot in August 2013. Soil samples were collected from 0—20 c¢m depths of typical areas of these plots and
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were brought to the laboratory. The soil physical properties, soil microbial populations, and enzyme activities were
determined, and the relationships between them in different desertification degrees were analyzed. The results were as
follows: 1) With the aggravation of the desertification degree of Maqu alpine meadow, the clay particle content, water
content, invertase activity, urease activity, neutral phosphatase activity, and catalase activity in soil gradually decreased.
At the same time, soil fine sand content and pH gradually increased, and coarse sand content, biomass of bacteria, fungi,
actinomycetes, and total biomass of microorganisms increased first and then decreased. 2) In the desertification soil, the
main microbial component was bacteria, followed by actinomycetes and fungi. The percentage of bacteria reached a
maximum in the moderate desertification soil, and actinomycetes and fungi showed the maximum value in slight
desertification soil. 3) During the desertification proceed of Maqu alpine meadow, the dominant factors driving the change in
soil microorganism biomass were soil porosity and water content. The prime factors causing changes in soil enzyme activities
were soil water content, porosity, pH, and flora and fauna in the early desertification soil, and soil microorganism,
porosity, water content, and flora and fauna in the late desertification soil. Thus, desertification directly changed the soil
particle composition and vegetation of Maqu alpine meadow, and indirectly changed the soil microbial populations.
Therefore, the first task for restoring the Maqu alpine meadow ecosystem is to reverse desertification using biological and

mechanical measures.
Key Words: Desertification; Soil Microorganism; Soil Enzyme; Alpine Meadow; Maqu
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Table 1 Classification of desertification degree and corresponding features in Maqu alpine meadow
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Table 2 The percentages of soil particles, water content and pH value in desertification soil of Maqu alpine meadow
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Fig.1 Effect of desertification on the numbers of soil microorganisms in Maqu alpine meadow
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Table 3 Effect of desertification on percentage composition of soil microbial quantity in Maqu alpine meadow
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Fig.2 Effect of desertification on soil enzyme activity in Maqu alpine meadow
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