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Response of soil ciliates community to ecological restoration after the
implementation of returning grazing to grasslands project.a case study of Maqu

county, Gansu province

NING Yingzhi * , ZHOU Xiaoyan, YAN Zhengjie, ZHANG Shihu, CHEN Lingyun, WAN Guanhong
College of Life Science, Northwest Normal University, Lanzhou 730070, China

Abstract; In order to understand the response of soil ciliate communities to the soil environmental changes
afterimplementation of returning grazing to grasslands project,the community characteristics of soil ciliates at three different
restoration sampling of plant sites and one control sampling site of Maqu county in Gansu provincefrom May, 2015 to
March, 2016. This study was carried outusing non-flooded petri dish method, observation in vivo, and culture direct
counting method. At the same time, the physic-chemical factors including soil pH, soil temperature, soil water content, soil
porosity, soil available phosphorus, available potassium, available nitrogen, total nitrogen, total phosphorus, total
potassium, and organic matter were investigated in different soil samples. The results showed that total 95 soil ciliate species
were identified, whichbelonged to 9 classes, 15 orders, 21 families, and 28 genera.The hierarchical cluster analysis showed
that there were significant differences in distribution of soil ciliate species among the soils collected from restoration sites and

the control site. The similarity of species distribution in three restoration sampling sites were low, but the composition of soil
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ciliate communities were complex. The abundance index, richness index, evenness index, and diversity index of soil ciliate
species in soil samples collected from restoration sampling sites were all higher than that in control soil samples. Correlation
analysis revealed that under the condition of ecological restoration, soil water content, soil organic matter, and soil total
nitrogen were main factors influencing the soil ciliate community composition. It showed that the variation of soil ciliate

communities was respond well to the change of soil environmental conditions during the restoration of grazing land.

Key Words: returning grazing to grasslands ;ecological restoration;soil ciliate community ;ecological response
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Fig.2 Dendrogram of cluster analysis and Multi dimensional scaling on soil environment factorsat various sites
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Table 2 The community composition of soil ciliates in various sampling groups
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Fig.4 Density, diversity index, abundance and evenness of soil ciliates at various sampling sites
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LR (P<0.01) , 5 - HEFLER R 5 8 A IEAH O R (P<0.05) , 5 1 pH {20 W 3 A A & (P<
0.01) ; TIELF T i ZREPEFE RN &) BEFE A S R M B0 LR Sk | LB S B
IEMIEK R (P<0.01) ; HHELT B AUEF B ECS - 0 ail SR Rl B AP i S K R
AL B A B E A IE A OGO R (P<0.01) , 5 HIE R A R B EMIEM LR (P<0.05) , 5 13 pH {HE 2
FR TR (P<0.05) , tHE— 213 W I 25 12 04T IR 10 188 in 4 198 o 49 B B2 0 T &2 4 S 2F B Uiy A K )
A R

R3 IEAEAREHTSHES TERERFHBEIEIN

Table 3 Correlations between the community characteristic parameters of soil ciliates and the soil environmental factors

eIzt w EZE G F R AR ¥I5IEERR AL
Index Density Diversity index Abundance index Evenness index
KA Available nitrogen/ ( mg/kg) 0.659 ** 0.487 0.496 0.399
LW Available phosphorus/ ( mg/kg) 0.638** 0.403 0.756 ** 0.402
KA Available potassium/ ( mg/kg) 0.646 ** 0.542 0.804 ** 0.615*
S Total nitrogen/ % 0.833** 0.682 ** 0.579 0.523*
S Total phosphorus/% 0.848 ** 0.623 0.787** 0.634"*
ST Total potassium/ % 0.850 0.672** 0.817** 0.677**
FHLE Organic matter/ % 0.810** 0.718** 0.715** 0.655**
pH -0.688 ** -0.474 -0.594" -0.452
27Kk Water content/ % 0.901** 0.810** 0.643** 0.627**
A $FLBREE Soil porosity/% 0.621* 0.649 ** 0.631** 0.694**

# FE 0.05 K OB B E, + o+ 7F 0.01 /KPR EHC

3 e

IR FEEOR B TR TARR — @ LB AMER AT L T, 3 B 5 RN el R DA BRI R R X e
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PEB Y B AT R BB T R B R T I pH AF RGN, ARAIF 5 2 R R R AR ORI XA P b
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W) 2R RN 36 B A B S LR AR A A A0 A RN ) AR gE R, 2 iR MO B 20 AR Ry A3
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55 J& ) VT 2 A i g S AT B O REAR 2 (32 B 50 & 114 Fi) KL Z= (40 B} 68 & 204 Fi)
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BN S AR A A — 2L

TR AT AR R R B AR RO &) B 5 HICHR B A 1R O R R AT H 0 A 2 S 5 TR HS T
RN, BRILAE , Bl IR HOA FAR R A ZE |, 27 6 HORE VR 4 A A Ak, VR A5 4 I R MERR S 42
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