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Influencing factors of soil microbial diversity in grassland
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Abstract: Soil microbial diversity of grassland is one of the important issues in grassland ecology. This

paper reviewed the advances in researches on influencing factors of soil microbial diversity in grassland,

including abiotic factors, human activities and biological factors, and explored the effects of variations on

microbial diversity from soil temperature, soil moisture, soil pH., grazing, cultivation, fertilization, vege-

tation type, plant diversity, community structure, invasive plants and rhizosphere. Finally, future resear-

ches of soil microbial diversity, environmental factors and adaptation strategy were discussed which pro-

vided scientific basis for the response and adaptation mechanism of grassland.
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Table 1 Effcects of abiotic factors on soil microbial diversity of grassland
AN R 45 %7 ik

Influencing factor Results of effect Reference
A Y 2o R R R R TR A DG (SRR D [11]

+ e Soil microbial diversity was positively correlated with temperature(Suitable conditions)

Soil temperature - HE L 41 % B P L IE 5 AR 4R AR .
Soil microbial diversity was non-linear related with temperature
T R B R K AR HE A Y 2 R
Strong precipitation promoted soil microbial diversity under soil [18-19]
drought condition
K G5 B AR L 2D g Y B K 23 A A SR W) 2 M T
Soil microbial diversity was inhibited under small amount of precipitation when soil [20]
moisture is almost saturated
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L o o o [21]

Soil moisture Precipitation had no significant effects on soil microbial diversity
EFEBE N 5—8 H 5 fa A, Bl 5 ik > = ik
The amount of fungi showed an increasing trend from May to [5]
August, then reduced to a minimum
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The maximum of soil bacteria, fungi and actinomycetes appeared [23]
in August(It was limited by temperature and moisture)
Bifi pH A B AR, 20 T8 2502 v 20 17 B T 0 A 48 [26]
Bacteria reduced while fungi increased with the lower pH
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Soil pH Soil pH was negatively correlated with soil microbial diversity (It was limited by pro- [21]
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Table 2 Effects of human activities on soil microbial diversity of grassland

AN R A 2 EE AN
Influencing factor Results of effect Reference
ot BE TS A A W 2 R M B A R T IR B R
Soil microbial diversity reduced when overgrazing (Aerobic bacteria, [31]
T actinomycetes, fungi)
Grazing N
T OB - A ) 2 R R [27]
Soil microbial diversity was higher when grazing was moderate
R FRJG, L IEMEY Z R AR O PG 05 6 R 3 e R 4R R T B Dy e 1D
- Soil microbial diversity reduced after cultivation (Natural grassland of karst [32-35]
Cultivation
became farmland after cultivation in the northwestern of Guangxi Province)
- e Gl W 22 A It S P I T 2 K 1 (58]
Soil microbial diversity increased with prolonged effects of fertilization ’
it 280N AR 0 T L R TR L 4 T I O 98 3 B R JED)
Fungi. actinomycetes and bacteria increased in the case of nitrogen [40]
Jiti AE (Desert steppe of Xinjiang Province)
Fertilization D _A s
it NS 2 S8 0 A K G 3 D [45]
5
Increased with nitrogen deposition (Soil moisture was suitable)
R S E N TR 380 ) 2 R PERR AR C49]

Soil microbial diversity reduced because long-term, chronic nitrogen deposition
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Table 3 Eeffects of biological factors on soil microbial diversity of grassland

AN FAESES £ 9% 3k
Influencing factor Results of effect Reference
o AR ™ 0 R LA R 0 R A W 2 R [51]
Vegetation with high productivity had higher soil microbial diversity
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. Soil microbial diversity of grassland was more predominant over trees and shrubs
LR &3]
Vegetation types P T A B T 9 R
Leguminous vegetation significantly increased microbial community diversity of [54]
culturable microorganism
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Soil microbial diversity of pasture was lower
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. Fungal diversity increased with plant diversity
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Vegetation functional diversity had a positive effect on the metabolic diversity of [55]
bacterial community under culturable condition
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. . Soil microbial diversity was positively correlated with vegetation community [56]
Lommumty structure ) .
diversity of aboveground
TIERA Y 5 A BRI BAE T
Soil microorganism had a regulation-process of positive and negative feedback [58]
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Invasive plants .
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Invasive plants played a positive role to soil microbial diversity
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Rhizosphere Root exudates could promot reproduction of flora
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