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(10 H — B4 4 H) BUBOR 3 48 2F 5080 BN
3.0 HAEHAT /hm® o Hrp 92 2 il 0B b AV 223
BORE M 7R A 24 IR M. S ) et B 3 A
PR = 9 B8 DR R A AR R DA/ At PR 36
PRI 25 R0 T, CRAE TAET 2017 4R TF S,
2017 4F 8 H v f) 43 I AE 3 YOO 51T R 75 45
FaJ R A, AR B b A= W A T AR i R R
HEME 5 METEE TR 50 cm X
50 cm,

1.2.1 #%RAE (EflEFE Nt 5 i
SERETT R RO B I 30 S AR 10 7 34 = B (A
AREDTBUS A 4 ) FIBL R R Y
JEE(4~5 AN 5 R WAL DR 7 ) R a5 B
T BTN ) 1) 53 75 BE 5 43 0l E S 45 R T 9 W A Y
Fft 25 | 10 B R 55 B AR AR A

1.2.2 M EAmF RN FIE ST H 4%
JLEE N N S AN A S S S| L R R R 1
G o3 ARYZE A Al [l B2 6 LT, AR T T
Ifid sk, HET 5 WA T BT SRR O R

Yyt
1.2.3 Mk TAEHE FLRKEHETNH
HA#E5 em B XF 0~10 cm  10~20 cm Al
20~30 cm Ay 1 2B E A Al E A B aE
FESLE SR T A, B 0.5 mm fLAERJE
T 4% HEA T S0 U LA BB R T K S
15 3 A b AR R AR NS B TR T
T 5 FR A AN R 2 PR R T MRy
WA R,
1.3 HEBELEBESHH

BG5S SPSS 20. 0 A8 K 3R Jr 22 431 LA
COFIE AR IR TR

2 HEREAM

2.1 R BT B X AR A B TR R0 R M

2.1.1 BEZE BEEZEFHHFETHE HE
1 ] ¥ 2 B 2 i AORE b ) BE T v R R 56
P T S R L (P <C0. 05), 11 3 A
IFi] FF B 1 4 o = B8 0 G 3% 25 5+ (P =>0. 05),

#1 TRMUHBERNSE EENDMERE

Table 1 Height, coverage and species richness in different grazing periods

18 b LR
Index Continues grazing
=¥ /em Height 3.61+£0.20 b
EE/%  Coverage 73.20£2.15 b
Yy F & Species richness 14.05+0.45 a

% TR W% 2 A
Cold season grazing Warm season grazing
14.63+0.68 a 13.27+1.20 a
85.25+1.36 a 82.6142.77 a
14.81+0.73 a 15.62+0.87 a

AN TR R R 4 ) 25 S 3 (P<<0.05), F IRl

Note: Different letters mean significant difference among treatments(P<C0. 05). The same below.

2.1.2 RABWBKFEGGAERIZE DT
B 10 A AR 3R P AR B . 3 i I v BE R G B (3R
2), HARAR By S A  RBOR B R K
FREPTES R R CORE P i S R B AT
TS TR R (P <C0. 05) , 75 5 BF 0 56 & B AE %
T TR M B R B T R B OORE M
(P<C0. 05) ; 2k M i L AE % SL i HORE b v i sy 2
B AR TV RN R R U ORE M (P <Z0. 05) . TR}
T B0 5 T S 52 A0 v ) o I T A
2 BB (P <<0.05), FE 2R pg (R & 1l 45
F ARG 2 8 SR RN 1A AR A AR TE I B2 CHORE Hh
1) 1o B AT I R TICORE b (P <20, 05)

Hi e 3 A, AR AL o I B Bl T L K R
BY 2P TE S U HAORE b 1) 35 8 I 35 R T I S UORE
Hu(P<<0.05), FBR W 35 AR 3 N [R5 i
BLiE B F 25 (P>0.05), WA ST

S OR35S R T R R RORE b
(P<C0.05), 1M 5 ¥ Z= 00O i35 25 55 T2 s
FE Y 2R HORE b b i) 55 B R T SRR
M (P <<0. 05) , TR0 M 2 AE 3% 22 T5UORE L Y
o 8 I R 2 BORE L (P <0, 05) , RR 2
H ) S 1R 22 I SR R AR A T AR AE B AR 3 ST HORE
Hby v 55 BE B IR, 7 VR R TSOHORE M b 5 R e L AR A
Z B2 3AE 3 AN R BT BORE b e i 55 B 4 A AR
WERESF(P<<0.05), A FHTHR %5
(P>>0.05), T AR 36 11 %5 52 0] 52 90 3% 0 ik 40+ b
i I 2R T AR RO b (P <20, 05)

2.2 WHEENEEEYENETHHEME
2.2.1 WAy EThAaBHirhs WML LA
ST, % SR TICBORE Hby R B 4 B b AR B AR
T HA 2 ATt i BE (P <<0. 05) , R A BHE ¥ 19
TSk — 25 R —2, SR Y AN R o S A Y
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wode &k

S 28 %

Mo L A ) R A2 T BE A S I A B (P >
0.05) . ¥&ZTUBORE 3 B9 75 B W b AR W)

i TR S UORE - (P <<0. 05),

R2 FRABMBEHEHENENSE

Table 2 Special herbage height in different grazing periods cm
TR T I iy % 2= i 4

Main species

Continues grazing

Cold season grazing Warm season grazing

TP Elymus nutans Griseb
B#K  Poa annua L

W Koeleria Pers

%%  Stipa capillata Linn

B Kobresia humilis

2.9240.15 ¢
8.20£0.98 b
10.93£0.91 ¢
8.57+2.57 ¢

7.4340.68 ab

24.13+3.95 a 7.8740.34 b

17.67£0.76 a 15.33+0.66 a
24.33x1.14 a 16.9341.07 b
30.542.52 a 15.134+3.73 b

9.00+0.57 a 6.3240.41 b

& Kobrosia capillifolia 7.77+£0.57 b 11.4740.62 a 12.234+0.55 a
BT Oxytropis 0.89+0.31 b 3.9610.33 a 2.6740.23 a
REBINFE  Sibbaldia adpressa 1.814£0.17 b 3.1140.29 a 2.834:0.24 a
HEWN TR Potentilla simulatrix 2.75+0.23 b 3.8940. 48 ab 4.627+0.26 a
HAER T Dracocephalum heterophyllum 1.3740.12 b 4.3140.43 a 5.1740.58 a
3 AAMBNEHERENEE
Table 3 Special herbage coverage in different grazing periods %
FEYF BT 2T 1 2 ik

Main species Continues grazing

Cold season grazing Warm season grazing

F P E  E. nutans Griseb 8.434+0.68 b

HBOR  P.annua L 13.25+1.83 a
B K. Pers 4.20+0.66 b

3  S.capillata Linn 8.57+£2.17 b

12.75+1.11 a 9.6240.98 ab

11.67%1.44 a 12.80%2.58 a
11.22+1.62 a 13.4142.68 a

16.5243.27 a 10.67£2.62 ab

B K. humilis 32.21+4.83 a 29.44+3.78 ab 26.82+3.28 b
LM K. capillifolia 5.60+1.63 b 8.62+2.02 a 7.25+1.70 ab
BE Oxytropis 3.2540.75 b 4.60+0.51 ab 6.43+1.96 a
REILNEEHR S, adpressa 9.63+1.55a 7.2541.49 ab 6.510.45 b
G ER K P.simulatrix 3.1340.47 ¢ 11.23+1.54 a 6.14+0.81 b
HAERTAE  D. heterophyllum 3.034+1.23 a 3.614+1.69 a 3.2540.99 a
x4 TEAMBEEEH EEVEMHEFREDE
Table 4 Aboveground biomass and functional group biomass in different grazing periods g/m?
i 2 ST L 8 2% il
Variety Continues grazing Cold season grazing Warm season grazing
RARL  Gramineae 21.35+4.86 b 58.96+6.36 a 48.77+4.47 a
7Rl Fabaceae 0.99+0.65 a 0.92+0.16 a 1.1940.29 a

PHEPL  Cyperaceae
@28 Broad-leaved weeds

M1t Total

25.424+4.53 b
23.5849.05 a

71.3449.15 b

42.03+4.49 a
24.71x3.91 a

126.62£9.02 a

31.3744.15 ab

18.74%5.71 a

100.0748.59 a

2.2.2 HRAKFEFZ Fo bt
Jo AR A T 5 CHORE M i A T A 2
FEHL (P <20, 05) , T H: L4 7 3 A4 i v ) 22 4k

FHAREEP>0.05),
2.2.3 WTAMYE

H1 2 6 ] R, % S OCHORE

s 5 mH, i

PR B A Y E B EIR TR E RO (P <
0.05), HHb T A &%
HOAREH /N, P #E 0~10 cm M1 20~30 cm ¥

PN E S AR )

T2 SRR 5 Ve FE CBORE M R R

YR EIAER FEE R (P<0.05);10~20 cm
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LR R R P R R AR R R e T

HiAth 2 A~ HCHCR BE(P <0, 05)

RS ATRERHE R BB ER = 20 Fl
Table 5 High quality forge yield and proportion in different grazing periods

b SR ¥ 2 2= il

Index Continues grazing Cold season grazing Warm season grazing
PR H =5/ g/m?)  Quality forge yield 47.75+2.67 b 101.9149.23 a 81.3347.74 a
R E L]/ % Quality forge proportion 70.04+6.69 a 80.2942.95 a 81.51£4.92 a

xo6 TREMUMBRAMTENE

Table 6 Belowground biomass in different grazing periods

W AP/ (g/m?)

Underground biomass

S UK
Continues grazing

T

Cold season grazing

1B% 2 i

Warm season grazing

0~10 cm
10~20 cm 121.62420.98 b
20~30 cm 37.59£11.76 b

B Total biomass

708.13482.63 b

867.34£103.03 b

1030.52+82.99 a 865.40+77. 64 ab

208.30417.28 a 141.40410.38 b
108.99416.14 a 77.014-10. 89 ab

1347.81£102.43 a 1 083.81£85.03 ab

2.2.4 FRAFH WME 1 ALUEN, %R
ORE Hby 1Y) e A 7 ) R T AR I S URORE M
(P<20. 05) , 1fij Wz 2 Jilt 4+ b 0] 5 342 852 i S0 A b
T #E2EH(P>>0.05),

1800
b
1600

1400 | _I_ ab
1200+, —+

1000 [
800
600
400
200

0 1 1 ]
AWM AR BERK
Continues Cold season Warm season

grazing grazing grazing

Grassland productivity

A =3/ (g/m)

AN RE R 4 8] 22 5% 35 (P <T0. 05)  Different letters

mean significant difference among treatments(P <0, 05)
1 AEREEENERE™N

Fig. 1 Grassland productivity in different grazing periods
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Effect of Seasonal Grazing on Plant Community
and Biomass of Alpine Steppe

ZHANG Xiaoling'*, XU Tianwei', TAN Panzhu?®,
GENG Yuanyue'?, LIU Hongjin'"* and XU Shixiao'

(1. Northwest Institute of Plateau Biology, Chinese Academy of Science, Xining 810001, China;
2. Chinese Academy of Science, Beijing 100049, China; 3. College of Ecol-Environmental
Engineering, Qinghai University, Xining 810006,China)

Abstract In order to study the effects of different grazing periods on plant community and biomass in
alpine grassland, community investigation, sample collection and statistical analysis were conducted
about continuous grazing land, warm season grazing land and cold season grazing land in Haibei alpine
grassland of Qinghai province. The results showed that compared with continuous grazing, warm sea-
son grazing and cold season grazing significantly increased the community height, coverage and repre-
sentative forge height in alpine grassland; seasonal grazing significantly increased gramineae biomass,
cyperaceae biomass, total aboveground biomass and high quality forage yield compared with continu-
ous grazing; the change of total underground biomass ws cold season grazing™ warm season grazing
= continuous grazing. in which cold season grazing was significantly higher than continuous grazing;
grassland productivity in cold season grazing was significantly higher than continuous grazing land,
but there was no significant difference in grassland productivity in grazing land of warm season. This
study found that seasonal grazing is good for height, coverage and grassland productivity of alpine
grassland communities in Haibei, pastoralists can be encouraged to graze seasonally to promote the
rational use of natural grassland.

Key words Grazing period; Community structure; Grassland biomass; Grassland productivity; Al-

pine meadow
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