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Changes of Vegetation Characteristics in Alpine Meadow-steppe

of Eastern Qilian Mountains after Different Grazing Rest Modes

LI Wen' ,CAO Wenxia'* ,XU Changlin', LI Xiaolong',LIU Haodong' ,FENG Jin? ,SHI Shangli'
(1 Grassland Science College of Gansu Agricultural University, Grassland Ecosystem Key Laboratory of Ministry of Education, Si-
no-U. S. Research Centers for Sustainable Grassland and Livestock Management, Lanzhou 730030, China; 2 General Grassland

Station of Gansu Province,LLanzhou 730046 ,China)

Abstract; Effects of different grazing rest modes on plant community characteristics and underground bio-
mass of alpine meadow-steppe were investigated in Eastern Qilian Mountains. The three grazing treatments
were traditional grazing (TG) ,grazing rest in growing stage (RG) and non-grazing (NG). The results indi-
cated that the height of gramineous, leguminous., sedge and forbs plant functional groups increased,
aboveground and belowground biomass of gramineous plants,and the dominant gramineous plant important
values of Elymus nutans were all increased with grazing ceasing of RG or NG, especially obvious with NG.
However,the important values and the ratio in aboveground and underground community biomass of forbs
were all decreased. The Shannon-Wiener index (H) ,Pielou evenness index (J) ,richness index (S) and to-
tal density of plant community are in an order of NG<CTG<CRG. The non-grazing improved the biomass,
and reduced the biodiversity simultaneously. Therefore, grazing rest is one of the main way to improve pro-
duction ability and ecological rehabilitation for degraded grassland.
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ANy e FE KA, 1 R Ny R E R ) £ E ALY
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3 A AHAB AL AL G RO AR K
PRVORE b 42 AR AR HORE M L OO & e
P R FSUAF R A B L TR LR 1.

2013 4F 9 A#I .7 TG Fl RG A 145 5 & B A
AT 4 ZFE AR 300 m, AR [E] R 100 m,
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40 NFETT NG AR E B AT 2 Zpa Bl
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Table 1 Brief description of different rest grazing experimental sites

TR A B/ Sk

Efg Argg/*/}rfmz Rest ?:izizii?attcrn The nlumber
! ) of grazing yak
BB HEE R (TG) 18 A6 H 20 H~9 A 20 HBEAKH JL AW E & f it # Each year between 20th June to 50

Traditional grazing

20th September is rest grazing,and the rest of the time is free grazing

LR FERI(RG) 13 BAE4 H 20 H~9 H 20 HBRERH A mHE] B 1 Each year between 20th April to 50
Grazing rest in growing stage 20th September is rest grazing,and the rest of the time is {ree grazing
AEEB(NG) Non-grazing 7 AR Grazing rest all the year round 0
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HEAE SRR i ITAERE T T PR ECH
1.4 SHitath

K Excel 2007 {4 3647 5040 4 32 5 43 B . R
JH SPSS 18. 0 X ] —$8& bR 7 A [6] 4 Hi 5] 14 22 5 2 3%
4T Duncan’s B Z W 225047 .
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Table 2 Species important values of alpine meadow-steppe plant community in plots

Y Ff Species

G BRI (TG)

Traditional grazing

SERFRIRG)

Grazing rest in growing stage

IR (NG)

Non-grazing

e B B Elymus nutans 0.
B BOR Poa crymophila 0.
SE4FSF Stipa aliena 0.
R ¥ Kobresia humilis 0.
ERIEH Artemisia smithii 0.
WEAETC Gentiana straminea 0.
A Koeleria cristata 0.
WS MeF Helictotrichon tibeticum

#i 5 Leymus secalinus

BF 1L Jé B & Medicago ruthenica var. inschanica 0.
B EME Thalictrum al pinum 0.
B M Z B 3¢ Potentilla discolor 0.
WAL B Oxytropis ochroce phala 0.
Z MR Potentilla multi fida 0.
Fif IR Z& M ik A6 Heteropap pus altaicus 0.
INK B Euphrasia pectinata 0.
T RFWB N Potentilla bi furca

BB Geranium pratense

SEZEHi Plantago depressa

Wi H IR BE Stellera chamaejasme 0.
KL Leonto podium nanum

HIR A Sphallerocar pus gracilis

WA Y Taraxacum mongolicum

%3¢ Silene aprica 0.
LIEE B B Carex vul pina 0.
BRI Anemone imbricata

A1 (B Total number (species)

841
289
458
229
383
347
35

097
095
144

148
113
086

0.93 0.97
0. 445 0.633
0.316 0.291
0.258 0.171
0.282 0. 247
0.151 0.177
0.295 0. 306
0.243 —
0. 405 —
0. 281 0.136
0.191 0.144
0.104 0.101
0.117 0.091
0. 141 0.097
0.111 —
0.166 —
0.051 —
0. 049 —
0.016 —
0.07
0.087
0.085 —
0.201
22 13

I — Rz TR s b R B

Note:— represents that this species did not appear in the plot.
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M 2 H /b . RGOFE M o 75 R B Ll s AE 2
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FL N HAE BT 5 S5 e FE (Helictotrichon tibetic-
wm ) FHH B (Leymus secalinus) Wt R 28 Bl 44 2,
TG 4b B S 415 VERAE 5 F1RR AE TT 19 10 3 e e
(ELI L s 2 A9 B AR D e fIC T0 HL HE B T R R
FARTE (Stellera chamaejasme) . J\Y) Fh B 09 K/
i H : NG<TG<RG,RG . NG F1 TG 43 514
T O RN 5 FPAEA) , R RAR 10 S e L
DA Ry AR 2K
22 AEANRBEANSEEARERYMARMNS
1 B R i

Y3 A AN TR AR PR 00T e 5 e e DA A
PR AT R L 2 A AELRE AR R R
PR R A T AR A (52 2,58 3) . KM
H1 Shannon-Wiener 3§ %t (H) B K /N F Sl : RG>
TG>NG, M H.[A] ¥ 22 57 8 3% (P<C0. 05) , RG H: il
A PR R (J) 3 (P<<0. 05) & T H B e M . AR
TG 5 NG H b 8] 22 5 A W3 (P>>0. 05) ,(Hif &
TG<ING, A [FARPEAHE 3t ) B = 5 L 4% NG<<
TG<<RG i J3 3 Jin . HAH B 6] ¥ 22 5% W % (P <<
0.05) . BEHA A AR BORE H ¥ b 2H B A0 2 #F 1 Ak
THRERE .

2.3 AERBERNESEEAERENHELEY
R0

AP AERSRE R E WAz
() 2 AL A B B A 6 CBRAR A g R — 1S
B SR PR BT AR IS W A HLAR . A5 R &4 o 3
AE B AN [ B AR U o v € ) B it b b A2 )
A& DD RE A AR W) & Y A TR [ R R Y AR 4k
(F DO, NEBXIREAE M - T B4
e TGRG<ING JliiJ73#m NG 5 RG #l TG 257
3 (P<C0.05), i B4 NG b RG f1 TG 4
SIHEIN T 140. 46 Yo F 234. 01 % , T A4 & 43 3
WINT 24.24% 1 44.36%, RG 5 TG REXERR
BEP>0.05 HEAH E b NAEYE RG TG
AN T 38.91% M 16.19% , ML TR AEY /4 b
He Wi B NG<<RG<TG Jli JE 1k . NG 5 RG #
TG £ 5 B2 (P<0.01),RG 5 TG 25 B3P
<0.05),

ARABHEY £ Y i, NG fl RG b TG 8 hm 17
264. 91201 85. 67 0, (0 45 b B vh R AR R Y (5 &
WEAEYROESEESAREE D, 5 TG
b NG Fl RG Bl 7 2R M e Ry AR Y i I
R Y AR Py NI R RG<<TG<NG, #§ &
] 24 22 5 @ 25 (P<C0. 05) . 4% FF 8 V% 4 A6 1y i 4%
TG<<RG<ING JliFF3#in . NG & TG F1 RG 43 5 3%
mie. 824511, 344% . B AR TGHFIRG ] 2 7 A

R3 TAFMBEEXTEEEAEREMEESHY

Table 3 Diversity of alpine meadow-steppe plant community in plots

EZERER R

Diversity index

e G Z R (TG)

Traditional grazing

24 K BERB(RG)

Grazing rest in growing stage

EELEH NG

Non-grazing

Shannon-Wiener 5% Shannon-Wiener diversity index
Pielou ¥ 5] B 38 %k Pielou evenness index

F & BB Richness index

2.087+£0.057b
0.861£0.003b
11.671£0.331b

2.39140.027a
0.90640.010a
14.00040. 000a

1.9294+0. 014c¢
0.83840.006b
10. 00040. 000c¢

T P ) — A7 AR ) 7 R AR 3 22 5 (P<<0. 05) 5 T ] .

Note: Different letters in the same row indicate significant difference at 0. 05 level; The same as below.

R4 FARAKBEXATEDRHEEDE

Table 4 The community biomass under three grazing patterns/(g * m *)

2

S H Ttem 1";5'62%%4%?(» o AERFRIRG LAEABNG)
raditional grazing Grazing rest in growing stage Non-grazing

#h Y& Aboveground biomass 352.84+19.58bc 490. 12425, 96b 1178.53+42. 24a
# R 2E ¥ it Belowground biomass 3 716.80£E89. 78¢ 4 318.55456.87b 5 365.40+E61. 54a
R /Hi | Belowground/Aboveground 10.53+0. 42a 8.81+£0.12b 4.550. 05¢
ARAF} Gramineae 170.7149. 95¢ 316.96+17.79b 622.94+19. 44a
VW HLR} Cyperaceae 36.35E2.73a 40.1144.52a 20.05£3.38b
H R Leguminosae 18. 25+ 2. 34a 12.53+1. 21a 13.30+2. 04a
25 Forbs 102.58+7. 39a 83.6047.53ab 66.45+7.04b

7% %) Litters 25.56+1.27b

36.92+3.11b 455.60+46.42a
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B (P>0.05) {0 RG [ TG BT 44. 44% NG
FEHL R 3 W05 o EAE R R e R e T
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FLOIPEERE IS LA R s b R A R e
SR R KR 5 R
2.4 AEKRHEAVNSEEGEREYSEZN

Hi P 2 AT, Zead 3 4R B R A AR U
5 TG 1 RG # b, NG I Z 8 fin 7 RAEL 5 5
Bl BRI AR B (P<0.05), 78 4 I Ihfig
FER e R TG 5 RG M 2 5 A W% (P>
0.05) MHAERAF A SRR, RG I TG 8 1
13.93% A1 19. 65% , BLHIZad i) 3 45 i AS []
RBOUG - B5 P00 25 338 0 T 25 D) R HE AR P 10 5
AR RRPOE N T R A BL RIS BB P i e B
M FEAR T SRR 22 G B A 1 o L (H 25 5 R I 3
(P>0.05),
2.5 AEANHEXNNSEEAEFRENHETE
sk

H1 % 5 WA 2 3 AN [ A AR U i 9
) B JURE W) R v G BE AR NG<<TG<<RG i Jy* 14
KNG 5 TG Il RG [a] ¥k g % 22 5 (P<C0.05),
NG [t TG F1 RG 4> BIFEE T 12. 58 % F117.56 %,
TGt RG BFEMK T 5. 69% . (HEF AN & (P>
0.05) A YIReHE T RABHEY % B # TG<RG<T

OS2 ERKTG
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BT R RO T 2% D RERE AR 0 8k T 40 L
AT - BEAR A TR RO 30 & D BB RFAE 0. 05
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Fig.1 The biomass percentage of different
functional groups under three grazing patterns
Different letters indicate significant differences at 0. 05
among three rest grazing patterns. Bars represent

standard errors of means; The same as below
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Table 5 The density of different functional groups under three grazing patterns/(individual + m™?*)
A 1 e EHREFRM (TG EERFRBRE EELEHNG

Plant functional group

Traditional grazing

Grazing rest in growing stage Non-grazing

KAFL Gramineae
PRl Cyperaceae

428.36+£22.69b
218.64+14. 85a
33.0743.28b
397.33+20. 18a
1 081.33£29. 64a

H Rl Leguminosae
&K B Forbs

BV Total density of plant community

483.24+12.89b

270.67+12.85a
56.21+4.51a

342.67+11.85b

1 146.67+35. 28a

618. 67+20. 69a
100. 00£38. 32b
20.3442. 31c¢
210.67+8. 74c
945. 33 14. 85b

BB SRR R VR R T A AR KRB BT
DR SR YR R ROR .
3 i

PR T 8% 2728 TR K T b AT 0 AR VR 1 0 R 2L
SRR AR N OC R R AR AR 3R I R R Y B
Gy AR B A AN R G0 R PRI B AV VR 25 R
oAl . FHLEE S o T PR T E 1R R R A
THE, — e 5K BB A W R 0 R R 55 L AR K
PR TE L0 1 58 4 BB D 1G5 L R RE VR A5 AL LR
W R — R R AR A, IR YR Z2 PR AR )
WA A & B G 3 AR A [ A5
FARBUG - BE PO 25 38 0 T 2% DO RERFAE M 14 v S
TRARIAE ) 19 5 B R A W) B S S b A W T
I8 TP HR SRR A R B Y A
A ARARORE 3t K 2 BOR A B W) 1 B A e v L
FRFAEY 0 BB R AR, R R, 24K
IR AL B SR B 2 T AS AL BN i TR A
A 2 B 2 BT b B AR CHE 4 A K R AR ek 1
WD T 9 R . M TR G E AR B AR AR
A A K 2R A BT R DR B R 7 A k)N T A
PLA SRR AR AR A5 58 4+ BE 1 5 1 A8 W) AR
SR DT ] — LA 1 L G 2 o] i AR % 28 R A
PO A X 5 SR AR IR A I B ST A R — 5L

sk AR S B 5Tk LB BRI T T R R 1L
DT b 300 1 4 X 55 3t B 9 100 9 b 22 4 1 (H 2 B
SEUVR ST R BB E AR TR I M X R VR
FhZREVE, Meissner R A %17 fF 5% & B3 7 4R
DA 3, DX R 3 1 v 2 FEVE IR B2 . AT RE 2
o T3 B A —BE0E T X A B PR B AR
DL KR b A B AR R[] B 8. A R B, &l
A3 AR TR S RO 5 4% A B 2 A P AR B
AL — B B AR <A 5 R4
AR R, B R A 0 Ab B R A B 4 i KA )

%

HT T AT A Dk 5 T R AR L O i R AR
JEARIR ALY » 0 H 2 2% 2 5 4 OAS B AL 8 PHOE L =5
8] 3500 45 AR R B L BE IR T T EL

i i A RIS R B R T AR ORI B T
B m . HRA RN A SRS TS
T USSR v AR B ., B
PEME S B 2 BURCHCT 4R 9 b 5 i o 1
AW S BE LA TE B ER 5 L 5L e T A i T A0 A T s )
AN TR] BT LA A% D) 8 FHE AR 0 0T A0 B i 9 A R AT
[l o AR S K B, 220 93 3 AR Al R A AR A
S AR ERPORT 42 A K T RO ROE I TR AR I
Bhs DR E R AR kb TSR A R 2R
AR B AR 2 AR G A E R OB T
T AWy /N R O ) R R AR
i B L3 I R X A [ i R A A () R L 1
T AL R AR L 0~ 30 em 2 AR R ZE
Pt R —E R RS R IR R A i
(¥ 3 B4 A A% SR L AN U R A A B T AR
/N BRI - A% 58 1 R A KR
PR AEAE M AT RE S Hhy T i 50 R RCHONE AR &R Y
SRAERIN R R FTECY . i B ST AR R
FUAE RE 8 S WA W O 7 7™ 1) T 3 1 23 BE e 4], 2
HERMAESREMELSHZ -2 AR T
T R R HE /NI O AR A&
e R R <AL 58 B AR X T B il T
3 B8 OR T UL A KRS SR e A A R R
AR TR RS R RE R A TR A
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