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Abstract: In order to explore the changes of community vegetation characteristics and stability before and after
different grassland restoration, this study took three main types of grasslands (alpine meadow, mountain
meadow and temperate grassland) in the eastern Qilian Mountains as the research objects. According to the
methods of community investigation, paired sample T-test and curve fitting, the structural characteristics,
diversity and stability of communities before and after ecological restoration were analyzed. The results showed
that: Comprehensive restoration measures could effectively improve the vegetation coverage, density and bio-
mass of grassland, which showed an upward trend and significant difference (P<Z0.05). After restoration, the
important value of dominant species Kobresia humilis in alpine meadow increased to 32. 76, the important value
of dominant species Stipa bungeana in mountain meadow increased from 25.69 to 32. 74, and the important
value of dominant species S. breviflora in temperate grassland increased to 31. 20. Cyperaceae and Gramineae
played an important role in the restoration of three types of grassland. The implementation of restoration mea-
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sures led to the increase of species number and biomass, which changed the grassland population structure and
reduced the uniformity of species distribution, so that the Margalef, Shannon-Wiener and Simpson indexes

increased, and the pielou evenness index decreased. After restoration, the Euclidean distances of alpine

meadow , mountain meadow and temperate steppe were 6. 29, 8. 85 and 5. 39, respectively, and the stability of

M. Godron was further improved. In summary, ecological restoration can effectively improve the characteristics

and stability of grassland communities in the eastern Qilian Mountains, but the responses of each grassland to
restoration effects are inconsistent. It is necessary to pay more attention to grassland changes after restoration to

prevent grassland degradation again after restoration.

Key words: East Qilian Mountains; Grassland types; Ecological restoration; Community characteristics ; Species

diversity ; Community stability
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Table 1 Vegetation characteristics of different grassland types before and after restoration

H R (LRI =13 R i )i Az ik Cfif D
Grassland type Repair state Height/cm Vegetation coverage/ % Frequency/%  Density/(¥k-m~?)  Biomass/ (g'm %)

1o FE i) & & #i Before 15.334+1.60 85.33+11.90™ 76.00+7.67" 453.33+16.61" 658.40+61.97""

Alpine

mezdow BE )5 After 17.86+3.43 94.52+5.41"" 83.09+12.02" 545.05+97.74" 765.78+50.52""
111 b % ) & & i Before 18.3340.48 87.00+1.28" 65.33+7.21" 443.67+47.368" 731.24432.79"
Mountain P B . -
meadow BE 5 After 20.0045.50 95.2449.1¢ 72.914+11.28 526.90+112.95 841.58+44.05
T & 42 1ij Before 9.43+0.83 62.00+7.21" 51.34+2.94" 187.67+34.18" 301.80+16.87"
Temperate - o " o -
grassland BE 5 After 11.484+3.65 68.524-11.44 60.19+9.34 286.24+52.78 255.13+38.73

T R FHBC O A T A 6 b A e o 2 i B ST 19 22 S, 3 PP BRI 249 D P S (B B vl e, e e 03 i AR P<C0.. 001, P<<0. 01, P<<0. 05
Note: The paired samples T-test was used to compare the differences before and after the restoration of each type of grassland, and the data in
the table were mean + standard errors, ***_ **_and * represented P<<0. 001, P<C0. 01, and P<Z0. 05, respectively
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Table 2 Composition of families, genera, and species before and after restoration of different types of grasslands

L JF R Grassland type & 5 KA Repair state

SR Total families

S JEEL Total genera SFPEL Total species

1 FEHL AT & 52 Tl Before
Alpine meadow B4 5 After
1 s 5 ) 1& & 1 Before
Mountain meadow &5 5 After
TP B 51 Before

Temperate grassland

BEJ5 After

15 37 56
17 46 68
13 32 51
19 41 63
10 25 38
13 31 49
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S INB Z  EROR R AR, W ER R AE R
RN 7 4D EE il i 38,99 %0 #E T2 54.89% 5
A B 3R B R B 45D e i i 8. 67 % ok
13.35% . BRF E R SR e D) K HE
Ak LG B S BEAR . A R R R B £,
17.24% B 6.03% , #5 F H G 3. 1106 FEAR N
1.57%.

LUy Hby ) 356 00 b 9] e 22 1 R R AR, el A8 2T
f925. 81% - TF % 52. 28% , H B Bh Gy Ll 55 ) 34 i
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flR9. 11% , B & il 3. 0220 B 1. 91% .
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Fig.2 Proportion of biomass in each family before and after
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Table 3 Importance values of major species before and after restoration of different grassland types

LiEZL T ZH Important value
Plant species AMb AMa MMb MMa TGb TGa
S K humilis 26.87 32.76 3.02 4.67 — —
M Kocapillifolia 7.43 9.13 2.18 2.74 — —
TR L E.nutans 7.32 9.57 4.14 6.36 2.37 5.12
i BPKHL AL cristatum 2.47 3.66 1.47 2.39 1.28 3.00
JEACET P Stipa breviflora 4.37 6.21 8.19 10.18 25.31 31.20
T8 5% 25 0 32 P.bifurca 3.19 2.37 6.18 4.19 3.89 3.87
fREBINEEH S.procumbens 4.75 3.20 1.88 1.08 7.00 6.01
i ¥ Leymus secalinus 0.89 1.12 2.36 3.04 3.46 4.13
Y Artemisia frigida 4.01 2.35 3.75 1.90 10.90 8.19
BE Carex 3.42 4.13 3.01 3.53 2.81 3.42
SR 2% D.heterophyllum 2.21 1.35 2.27 2.07 2.15 1.88
LT Pomultifida 5.89 3.24 2.36 2.16 2.10 1.55
EACE S S.purpurea 4.00 8.92 12.35 14.17 - -
BRZEE Poviviparum 9.24 6.00 1.75 0.28 — —
K158 Stipa bungeana 5.31 7.23 25.69 32.74 13.85 14.45
IR Poa pratensis 2.39 4.31 3.24 4.23 2.28 4.47
Jii #5 5 Medicago ruthenica 2.26 3.19 3.19 4.66 1.85 3.77
Tyl A8 H. hispidus — — 1.16 1.02 3.75 4.88
%8 A.steralpinus 0.54 0.66 4.19 2.01 — —
UK UE3% P.harmal — — — — 3.22 1.24
K H T Neotrinia splendens - - — - 6.57 8.19
BT O.ochrocephala 3.13 1.48 3.99 1.26 4.15 1.76
[R5 ALinebrians 4.56 2.37 3.42 1.97 4.13 2.31

T AM R R R4S, AMbUE 1) , AMa(B & /5 ) s MM A L R 45 5, MMb (B & i ) MMa (B )5 ) s TG R PR 46 S , TG

(BETT) , TGa(lB )5 ), NI

Note: AM is an abbreviation for alpine meadow, AMb (before restoration) , AMa (after restoration) ; MM is the abbreviation of mountain

meadow, MMb (before restoration) MMa (after restoration) ; TG is the abbreviation of temperate grassland, TGb (before restoration) , TGa

(after restoration). The same applies hereinafter

Wiener) ¥ 7+ &7, H. 5y 98 =04 A 1L b 5 f) 48 52 TS
Shannon-Wiener £ k£ P 48 B3 fin 2 2 (P<<0.05) .
& 52 J5 3 28 5 M A 3 3 45 £ (Simpson) 5 & FE 4
£ (MargaleD ¥ Fb i H I A 3. i FE KL ) &
SRR B AR RN 3. 22,8 K J5 THiE O 3,57, 114
) 2 B AR B 3. 06 THiE O 3. 57, MR
FEFE R 1,61 Tk 1. 96, 3 Fh 51 A8 &2 i S
5] FEFE B (Pielow) I FEAR HA 3% .

2.5 BEERENME

MR RCE R R g R R (K4 D, mIER
f) Ll M R f R MR BT B O3 28 RO 2 B Wi s
M. Godron ff #& 22 It 26 7 B2 0 AH Gk R A R 4%
U1, R G B A . BR AT 3ZERHAUS
45 HZ y=100—x 1Y 5 s AR AR H7 F (20, 80) Fl
(30,700 Z 18], B AL FHRaa kA& B 5 5 B & &
e Pk &k A i AR Ak

R4 BEWMEIXREMBERESNAHL

Table 4 Fitting curves of community stability of three types of grassland before and after restoration

&5 IR% Repair state U4 Hh 8 Stability curve R* 22 15 AL FR Point of intersection WX G B Euclidern distance
AMb y=—0.0092"+1.48x+42.06 0.97 (25.12,74.88) 7.24
AMa y=—0.008x"+1.250+49.77 0.90 (24.45,75.55) 6.29
MMb y=—0.012"+1.61x+33.08 0.99 (28.83,71.15) 12.48
MMa y=—0.012"4+1.552+39.93 0.95 (26.26,73.74) 8.85
TGb y=—0.008x"+1.33x+44.22 0.96 (26.32,73.68) 8.94
TGa y=—0.0122"+1.650+43.43 0.98 (23.82,76.18) 5.39
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