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Effect of Enclosure on Vegetation Composition and Species Di-
versity of Desertification Steppe in Northern Lanzhou

YU Xiao', LIU Jinyin’, YU Yingwen’
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China;
2. College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, China)

Abstract: [ Purpose] To explore the change pattern and its evolution characteristics of plant com-
munity structure and species diversity in Stipa breviflora desertification steppe under long-term en-
closure. [ Method] The plant species composition and importance value, characteristics of com-
munity and dominant population, plant species diversity were measured in S. breviflora desertifica-
tion steppe, which under two terrains (flat and slope) in northern Lanzhou. [ Results ] The desertific-
ation steppe was mainly composed of perennial herbs, the dominant and subdominant species were S.
breviflora and Reaumuria soongorica for enclosure plots, while they were respectively R. soongorica
and S. breviflora for the control (grazing plots). Enclosure increased the sward height, coverage, bio-

mass and plant species diversity, encouraging the growth of dominant plants (S. breviflora and R.
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soongorica) and perennial herbs, reducing the ratio of therophyte and shrubs, and promoting the cluster

aging of S. breviflora. The response to enclosure of S. breviflora was more sensitive than that of R.

soongorosa, the positive effects of slope on growth of perennial herbs and the maintenance of plant

species diversity were better than that of flat land. [ Conclusion ] Enclosure restores the vegetation

by changing plant species composition and community characteristics, which will encourage the de-

velopment of S. breviflora desertification steppe into steppe.

Keywords: encluosure; Stipa breviflora; vegetation composition; biomass; size of cluster; species di-

versity
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Tab. 1 The species composition and importance value of
plant community of desertification steppe

S
K 4 “FHb flat Y b slope

name of species HE it FEE HE pagitch

enclosure  control enclosure  control

R

Stipa breviflora

TR T 5

Cleistogenes 0.088 0.053 0.050 0.063
songorica

i

Leymus dasytadys

T B

Achnatherum 0.024 — - _
inebrians

FLIAR

Poa annua

AR

Reaumuria 0.155 0.550 0.186 0.443
soongorica

R /R A e A

Heteropappus 0.084 0.070 0.060 0.099
altaicus

0.405 0.081 0.420 0.104

— — 0.052 —

— 0.063 — —

R
R ) 0.034 0.062 0.047 0.097
Artemisia pectinata

HIRE

Artemisia capillaris
SRR
Potentilla bifurca
AN LR
Limonium aureum
IXIEE

Peganum harmala
M3 B
Astragalus capillipes
RN AL
Convolvulus — — 0.007 —
ammannii

ik

Bassia scoparia

KEE

Chenopodium album

ZIRA

Allium polyrhizum

0.012 0.016 0.020 0.063
0.011 — — —

0.034 0.063 0.021 0.045
0.070 — 0.037 0.030

0.007 0.017 0.020 0.013

— — 0.009 —
— — 0.015 —
0.051 0.025 0.056 0.043

Allium mongolicum 0.014 o T T

KEER 1%

Asparagns gobicus 0.012 o o o

L EUE
Note: —. the species is not present.
0.05), ULEHEF MRS FALE K, BRI
HEA LG, PR R E . SRR R Y
Hi X 22 A7 A i AR K ) TE SO AT
2.3 YT EERE

M 3 A SN S S, MBSO H
AW LU A R (P<0.01),  H b2
MRy 13 4% HEXHEE . S dEiR. AP
i MBI RS20 (P<0.001), EHEF /00
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Tab. 2 The characteristics of plant community of desertification steppe

e “FHb flat Y b slope e &3Pk significance
BEVEAFE - - — i it e -
community characteristics HH RES HH RES standard error Hu¥ HH X
enclosure control enclosure control terrain enclosure terrainxenclosure
15 /em
kll_eji;hf 3l.6a 51b 32.1a 7406 3.939 NS Hkk NS
/%
(I:D;Vira;e 78.6 a 36.7b 72.7a 4140 5.815 NS Hokk NS
AR/ (g m™)
aboveground biomass
TEYT
live m}air biomass 102.7 a 20.6 b 1113 a 249b 12.827 NS ok NS
7)ok
zzad r)nzier biomass 145a 22b 144a 1.7b 1.987 NS o NS
it
total 1172 a 22.8b 125.7 a 26.6b 14.663 NS Hokk NS
AE T AR T 20 %
percentage of live form biomass
1~24E A REAR
therophyte 0.1 0.1 0.1 0.0 0.025 NS NS NS
EZCHEE VN
perennial herbs 76.6 a 94c¢ 69.8a 333b 8.412 * ok ok
FHEAR
shr%bs 233¢ 90.5a 30.1¢ 66.7b 8.411 NS Hokk **

e o corn e FINS 73| RN P<0.05. P<0.01. P<0.001F1P>0.05; [FATAFI/ING FRERRIEP<0.05/KF T EREE: TH.
Note: “*7 «**» «x*%» and NS indicate significant differences at 0.05, 0.01, 0.001 levels and not significant, respectively; the different lowercase letters in
the line indicate the significant differences at P<0.05; the same as below.
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Tab. 3 The characteristics of dominant plant species of desertification steppe

T FHh flat Wi ih slope e RE M significance
B — aa_ bR ealibl —
. . HE pagit ] pajiit % SN = H
species characteristics standard error . )
enclosure control enclosure control terrain enclosure terrainxenclosure
R
Stipa breviflora
i/
M.P;f em 324b 22b 34.0a 59b 4.449 NS ok NS
height
/%
1 [5/% 59.2a 54b 525a 82b 7.492 NS ok NS
coverage
Sl
lE/em 2602 50b 279a 6.0b 3.325 NS wre NS
crown
PP/ (FR-m”
- (P& m) 2 16.5 52 16.6 16.8 2.122 NS NS NS
density/(plant-m ™)
EE )El_/ 2
. YL/ (g ™) 63.8a 05b 65.8a 53b 9.386 NS oAk NS
biomass
AR LA /%
. el J ’ 623 a 25¢ 59.4a 233b 7.804 *x HoHk **
biomass ratio
FAR /4
Reaumuria soongorica
=& /em
e 16.7 a 6.4b 16.0a 63b 1.530 NS ok NS
height
/%
/% 10.1b 273 a 11.0b 20.6 ab 2.898 NS * NS
coverage
5 e/
e IB/om 22.0a 7.7b 19.0a 63b 2.199 NS ok NS
crown
%Jﬁ/@*'m?z) S sk *
density/(plant-m) 37¢ 20.5a 30c¢ 113b 2211
(g m
SV (grm ) 183ab  17.7ab 3082 13.7b 2.534 NS * NS
biomass
LR /%
IR 17.6 d 854a 274 ¢ 54.6b 8.070 NS HHE **

biomass ratio
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Fig. 1 The composition of cluster size of Stipa breviflora
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Tab.4 The species diversity of plant community of desertification steppe

Fib flat

Y b slope

2 1 significance

YT 2 FEER AL PR
= = = alilEl 2 =1 x5t E
species diversity index HA R HA LS standard error s HA o~k E
enclosure control enclosure control terrain enclosure terrainxenclosure
Lk
. 5.8 ab 53b 62a 53b 0.154 NS * NS
species number
Si Sy
impson > FEFEHAL 0.6 03b 0.6a 0.7a 0.048 wr *x wr
Simpson diversity index
Shannon-WienerZ ¥ 14: i %1
koK k% koK
Shannon-Wiener diversity index I3a 0.6b 12a 13a 0.091
Pielout) 5] E 45 %
felouty ) AL 0.7a 04b 0.7a 0.82 0.052 o * o

Pielou evenness index
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