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Abstract: [Objective] The Horgin Sandy Land is located in agro-pastoral ecotone of northern China, and
its species composition and diversity patterns are quite vulnerable to the changes of human disturbance and
environmental factors. Because of the fast development of agriculture and animal husbandry industry in

recent years, human disturbance has become an essential role in the Horqin Sandy Land. However, further
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systematic studies are needed to understand the relative influence of grazing disturbance and environmental
factors on the o, B and y diversity of plant communities in the Horgin Sandy Land. [Method] The grazing
disturbance data and environmental data of 44 sampling points were used to study the distribution
characteristics of the a, f and y diversity of plant communities and their main influencing factors in the
Horqin Sandy Land by one-way ANOVA, simple linear regression analysis, polynomial regression analysis,
and variance decomposition. [Result] (1) The a,  and y diversity of plant communities declined as grazing
intensity increased, and the peak species diversity appeared under grazing exclusion. There was a significant
difference in the a, f and y diversity of plant communities among different grazing intensities (P <
0.05). The a, B and y diversity under heavy grazing intensity were significantly lower than that under grazing
exclusion (P < 0.05). (2) The a diversity of plant communities had a significantly negative correlation with
grazing intensity and mean temperature of the hotest month (P < 0.01), and a positive correlation with mean
diurnal range, soil organic carbon and soil total phosphorus (P < 0.01); it had a significant U-shaped
relationship with mean annual precipitation, and a hump-shaped relationship with mean temperature of the
coldest month and soil total nitrogen (P < 0.05). The g diversity of plant communities had a significantly
negative correlation with grazing intensity, potential evapotranspiration, and mean temperature of the coldest
month (P < 0.05), and a positive correlation with mean annual precipitation (P < 0.05). The y diversity of
plant communities had a significantly negative correlation with grazing intensity (P < 0.001), and a positive
correlation with soil organic carbon and soil total nitrogen (P < 0.01). (3) Grazing disturbance was the main
influencing factor affecting the a and g diversity of plant communities; the synergism between grazing
disturbance and soil factors was the main influencing factor affecting the y diversity of plant communities.
[Conclusion] Grazing disturbance has a critical effect on species diversity of plant communities in the
Horqin Sandy Land. Therefore, in order to enhance biodiversity conservation and restore the degraded
ecosystem in the Horqin Sandy Land, local government should formulate polices to forbid overgrazing and
enhance supervision to reduce the occurrence of grazing without permission.

Key words: Horqin Sandy Land; a diversity; £ diversity; y diversity; grazing disturbance; environmental
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Tab. 1 Plant species composition in the Horqin Sandy Land (distribution frequency > 15%)
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Species name Family Genus Life form Distribution frequency/%
AR EYIN SR X LR R &
Caragana microphylla Leguminosae Caragana Shrub
TR RAFR o) AR 61
Setaria viridis Gramineae Setaria Annual herb
Hu I LR e EAR 58
Cynanchum thesioides Asclepiadaceae Cynanchum Subshrub
Mgz s 2R Juszg —ARARAR 51
Corispermum chinganicum Chenopodiaceae Corispermum Annual herb
LT 2R TR NEEAR -
Lespedeza bicolor Leguminosae Lespedeza Dwarf shrub
HhiH HF & Jm NHEAR 0
Artemisia halodendron Compositae Artemisia Dwarf shrub
< d AR o 5 AR R 3
Tribulus terrester Zygophyllaceae Tribulus Annual herb
1bifi T RAF R —ARAERAR 30
Digitaria ischaemum Gramineae Digitaria Annual herb
ZUK# 2 FUKE R AR RAR 30
Bassia dasyphylla Chenopodiaceae Bassia Annual herb
SIS #F} 2 —ARARAR 2%
Chenopodium acuminatum Chenopodiaceae Chenopodium Annual herb
HE R HERIR AR 2
Salsola collina Chenopodiaceae Salsola Annual herb
T 3E XS HEER PR BN EAR ”
Hedysarum fruticosum Leguminosae Hedysarum Subshrub or small subshrub
Wi e IR LA .
Agriophyllum squarrosum Chenopodiaceae Agriophyllum Annual herb
R RAF R —ARARIAR 19
Chloris virgata Gramineae Chloris Annual herb
S RAR LY —ARARIAR 19
Eragrostis pilosa Gramineae Eragrostis Annual herb
PN S} Tk Fin e N 18
Ulmus macrocarpa Ulmaceae Ulmus Tree
Bl S A RAR PR AR RR 17
Cenchrus calyculatus Gramineae Cenchrus Annual herb
RibE Eaps: i ) AR 17
Artemisia ordosica Compositae Artemisia Dwarf shrub
Hut KEF PN —ARARAR 16
Euphorbia humifusa Euphorbiaceae Euphorbia Annual herb
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Fig. 1 Responses of a, f and y diversity to grazing disturbance in the Horqin Sandy Land
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Tab.2 Correlation analysis among grazing disturbance,

environmental factors, and a, f, y diversity of
plant communities in the Horqin Sandy Land

TiH aZ FEYE BEFEE JEZ Rk
Item a diversity p diversity y diversity
GI 0.532 3(—)*** 0.109 7(—)* 0.352 8(—)***
MAP 0.143 3(US)* 0.107 9(+)*
PET 0.100 1(—)*
MAT
MTWM 0.192 0(—)**
MTCM 0.126 3(HS)* 0.108 1(—)*
MDR 0.163 3(+)**
SOC 0.239 4(+)*** 0.173 4(+)**
STN 0.348 5(HS)*** 0.221 5(+)***
STP 0.187 9(+)**
pH
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MTCMJy#x ¥ A ¥ s MDRJY Ui H A % s SOCH + A LIk
STN A+ 4%, STP AT E 4. Notes: *** means P < 0.001; **
means P < 0.01; * means P < 0.05. The blank means no significant
correlation. — stands for a negative correlation; + stands for a positive
correlation; HS stands for a hump-shaped relationship of increasing first
and then decreasing; US stands for a U-shaped relationship of decreasing
first and then increasing. GI, grazing intensity; MAP, mean annual
precipitation; PET, potential evapotranspiration; MAT, mean annual
temperature; MTWM, mean temperature of the warmest month; MTCM,
mean temperature of the coldest month; MDR, mean diurnal range; SOC,
soil organic carbon; STN, soil total nitrogen; STP, soil total phosphorus.
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AT
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WO
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45.44%***
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a b

RIERE
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38.22%

#Hk P <(0.001; ** P<0.01, a NSMEF T RMMARER; b AT
PRI AR R 2 c ARER T 5B TR MRER. TH.

*** means P < 0.001; ** means P < 0.01. a, the independent

explanation rate of climatic factors; b, the independent explanation rate
of grazing disturbance; c, the co-explanation rate of climatic factors
and grazing disturbance.The same below.
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Fig. 2 Explanation of grazing disturbance and environmental factors to

a diversity of plant communities in the Horqin Sandy Land
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Fig. 3 Explanation of grazing disturbance and climatic factors to
diversity of plant communities in the Horqin Sandy Land

4 Wit 54k

4.1 RRIDIDAE TR E TEYEE o
By ZHMHNESR

T A R R X TR E 2R e — 17,
e S AR R -Eb NN Y SR A E i
JE 9, XA 5 T PR B DA R, S TR
BT Y 2 BETE R, 1R 2 2 H #ITJE T =
A LI TE . Augustine SEPO BT FUHE HY, TR /)
RENS SE M LR VE W P 2 R NE . T S50 X SR
SR R (AT TR, AHRETE o Ay ZREEAE
RTBC AL BT B v, JBCHCT S0 B0 5 3 0 o 22 45 1k
BT % o Zhang S0 RSB R R AR FL R IL T
FH TR A A 3y, BIVRE 56 TBCHCT S0 s pe ) 2 A 1k

i1 QRN
Grazing disturbance
12.47%**

AT

Soil factor

9.92%*
a b

SRR
Unexplained part
54.79%

#% P <0.015% P<0.05, a3 F T 1 BAMARRE 2R b T 0
B AR A 25 ¢ N R ER T 5 AU T L S R AR A 2 . ** means

P <0.01; * means P < 0.05. a, the independent explanation rate of soil

factors; b, the independent explanation rate of grazing disturbance; c,
the co-explanation rate of soil factors and grazing disturbance.
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Fig. 4 Explanation of grazing disturbance and environmental factors to

y diversity of plant communities in the Horqin Sandy Land
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