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The community characteristics of different types of grassland under grazing

prohibition condition
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1 College of Animal Science and Technology, Northwest A&F University, Yangling, Shaanxi 712100, China
2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yang ling, Shaanxi 712100, China

Abstract; Spatial heterogeneity is an important feature in grassland ecosystems. Understanding spatial heterogeneity and
species richness is important for determining the degree of grassland degradation and for promoting the recovery of grassland
ecosystems. We conducted field surveys in a Leymus chinensis grassland, an Achnatherum splendens grassland, and an
Artemisia ordosica shrub grassland in Yijinhuoluo-Qi, Ordos, China, in August 2010. First, we established study plots
composed of 90 quadrats along a 45 m transect in each of the three grasslands; each quadrat was 50 em X 50 ¢m and was
divided into four 25 ¢m X 25 c¢m sub-quadrats. We recorded all plant species within each sub-quadrat. Then, we harvested
the aboveground biomass along each transect every 5 m, classified the content by species, and weighed the oven-dried
material. We analyzed vegetation data using the power law to examine characteristics such as species composition, species
diversity, biomass, and spatial distribution in the three types of grassland. Our results indicated that all three types of
grassland followed the power law and exhibited a strongly heterogeneous distribution of vegetation ( versus a random
distribution) . The index values of spatial heterogeneity and species diversity for the entire community in the A. ordosica
shrub grassland were higher than those for the L. chinensis grassland, and those for the L. chinensis grassland were higher

than those for the A. splendens grassland. The species richness and species diversity per 50 cm X 50 em quadrat in the L.
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chinensts grassland were higher than for the A. ordosica shrub grassland; the A. splendens grassland had the lowest values.
The average per-quadrat biomass in the A. ordosica shrub grassland was significantly higher than that in the A. splendens
grassland, whereas the values in the L. chinensis grassland did not differ significantly from the other two grassland types.
The average biomass and species diversity per quadrat increased with the spatial heterogeneity for the entire community in all
three types of grassland. We analyzed the species compositions in these three grassland types from the viewpoint of
biological succession and found that the grasslands changed greatly after enclosure with a fence to exclude grazing for 10
years. Inside the enclosure, annuals such as Salsola collina and poisonous, harmful plants such as Cynanchum komarovii
decreased greatly, while highly nutritious grasses and legumes with good palatability for livestock became the main species.
This indicates that the grassland vegetation had recovered to some degree by 2010 after establishing the enclosure in
Yijinhuoluo-Qi.

Recently, the power law has been used widely in Japan for calculating the quantitative species composition and spatial
heterogeneity of constituent plant species. However, this method has not been used much in China, which has a vast area of
grassland. The power law requires only a survey to count the binary occurrence of each species in quadrats, and the survey
is simple and convenient for observing many quadrats (i.e., >50—100 quadrats) in a short time. This method also avoids

the destruction of vegetation during observations because it is based only on visual observation.

Key Words: different types of grassland; power law; biomass; species diversity; spatial heterogeneity
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Fig.1 Aggregated, random and regular distribution patterns in power law
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Table 1 Community characteristics
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YR (22.5 ) , 27 20 27
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Table 2 All species based on occurrence frequency

FREL K FE R, T8 VAT
[li¥zg L. chinensis grassland A. splendens grassland A. ordosica shrub grassland
Order 44 piA fih
Species name P O G ecies name Pii O g ecies name b o
1 AL L. chinensis 0.90 0.48 ¥ A. scoparia 0.99 0.14 FEPZH E. borealis 0.58 0.55
2 W A, scoparia 0.76 0.41 2£% L. chinensis 0.88 0.54 ¥ A, scoparia 0. 54 0.47
3 R C. virgata 0.65 0.49 FIZET I A. adsurgens 0.18 0.50 JHE A. ordosica 0.51 0.52
4 RIZEHE A, adsurgens 0.54 0.50 A HIART L dawurica  0.16  0.51 EHE L. chinensis 0.28 0.31
5 FNES S. amara 0.34 0.59 K&FH C. glaucum 0.14 0.49 WL 0. psamocharis 0.25 0.37
6 W35 I chinensis 0.34 0.23 J5EXRS. collina 0.13 0.51 BEEHKS. collina 0.19 0. 44
7 AR P, sibiricum 0.13  0.21 U553 I chinensis 0.13 0.31 iZi& P. tenuifolia 0.17 0.38
8 R P. tricuspidata 0.11 0.38 FJHifL C. hederacea 0.03 0.39 BYHEARF L davurica  0.15 0.43
9 KB T L davurica  0.08  0.51 il A. ordosica 0.03 0.57 KM4¥G. verna 0.15 0.23
10 JEES. collina 0.08 0.20 FF KA. splendens 0.01 0.42 KERRTH C. squarrosa 0.11 0.39
11 W A argyi 0.06 0.18 REFIFH C. squarrosa 0.01 0.25 JJREHLS. viridis 0.08 0.11
12 ZENWATE T mongolicum  0.06 0.02 BU/RZEMIEAL H. altaicus  0.01  0.42 FEk A A mong olicum 0.06  0.38
13 %R P. o asiatica 0.05 0.25 ZUKkZE B. dasyphylla 0.01 0.14 Z.0FMF C. komarovii 0.06 0.33
14 ~FEE C dwriusula 0.05 0.47 HFIJK C. thesiodes 0.01 0.30 IF3E L. chinensis 0.06  0.14
15 W JE ¥ E. pilosa 0.05 0.42 HuHE P. tricuspidata 0.01 -0.01 HPuEHISk E. gmelini 0.05 0.21
16 ZVKEE B. dasyphylla 0.04 0.17 WBME 0. psamocharis 0.01 0.40 RMHLLHT 6. acutifolia  0.04  0.52
17 BIRZMIEAL H. altaicus  0.04  0.25 PE{AFIEZE P. sibiricum 0.01 0.40 #FMFSAS. divaricata 0.03  0.41
18 A P, australis 0.04 0.52 WSk E. gmelini 0.01 0.00 JEH] C. esculentum 0.02 0.30
19 WATE L. apetalum 0.04 0.02 ffi% I sinensis 0.00 0.00 BI/RFMEESL H. altaicus  0.02 0.40
20 FLE M. rataricum 0.03 0.21 5 C. hyssopifolium 0.00 0.00 HEARMRARZEE A, melilotoides 0.01 0.30
21 KEEE C. glaucum 0.02 0.26 5L C. hyssopifolium 0.01 0.22
22 BERTRE C. squarrosa 0.01 0.22 FEVKE B. dasyphylla 0.01 0.48
e e 2 e
B Z‘;{;EZ; . 0.01 0.00 s Z‘n'lfnii . 0.01  0.00
24 H0FNF €. komarovii 0.01 0.00 BRI E. esula 0.01 0. 00
25 TERENSE S, krylovii 0.00 0.00 BEFE T, terrestris 0. 00 0. 00
26 BEZKXK P. acaulis 0.00 0.00 FAH L sinensis 0.00 0.00
27 HURSIK C. thesiodes 0.00 0.00 REHE C. glaucum 0.00  0.00

3 HFigHitie
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R s ) S B YOG R BEE TR R o RS  5 A2% S9 30 X0 50 5 0 2 i 0 e b 114
JEHRBIR
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FERMIIG R, FRWSRIR 23 DG 38 H 2000 4F 18R 75 S 3 0 e b Se AT 25 B &, 1) 2010 4R &ad
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2% ) S BT PR R FE A v 5 PRI 1 43 7 0 SR AR B A SR /R Bl i B (ST B8 ) 4 BB ARG, U T AE
TEHPFETARAIIE BT, SRR S T TR S R TR R M R o 22 R i RO s ) S B P i AR
SR IR, i R AT R R R A B M I — o R R Eh AL, AN IS B R 2B A R ER B A AR
FOR AT, T T AT b 25 [ S ST PR AR B A R 1Y), 32 B2 DR AT i %) P 5 s S R B 5k, oA
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TS 5P AL 8 S S B A B 37 v h AR K LU0, 454 52 2 O R E Vs AR A5 BT Ak, R MRl . PPk 3 A B¢
B4 O ANF VP S A (Inula salsoloides ) JRFE ( Stellera chamaejasme) /NAEE S ( Oxytropis glabra ) 55 F| 4L AT
WL, 1 AR IR SR 25 VK Mt R e A 3k 1 SITE A% IR 7% v 5 SR T St LR B 5, 0 B3 58 1 4R MY
LKA U AN TS5 T AR MR Bl | 36 1 1Y) 8 TR AN R B AR AR A SR AR RO i 32
REFR . ANIRIER A BE A, Z20d A B B 5 Ak 3 Fhom P O RO 3 R R P S A 38 0, X 5 R B s
GOV A IR BB | A AT b IR /N, BARA 1 AR AR R IR AT O i R v S X S
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