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Abstract: To determine the effects of grazing on alpine grassland ecosystem, the response of the diversity and
the functional group to different seasonal grazing which was divided warm — season grazing (June to October)
and cold-season grazing (the other months) in alpine grassland was analyzed. The results showed that the di-
versity and evenness index in warm-season grassland was significantly greater than that in cold-season grass-
land, however, the richness index was reverse. showed a contrary trend. Above-ground biomass, the propor-
tion of sedge and legume function group in warm-season grazing grassland was significantly greater than that in
cold-season grazing grassland. Our results suggest that under a suitable grazing intensity, warm-season grazing
would be beneficial to maintain the higher species diversity and evenness sustainability, and cold-season grazing
would be beneficial to accumulate above-ground biomass in alpine grassland.

Key words: seasonal grazing; biodiversity; functional group; above-ground biomass; alpine grassland

Corresponding author: Wu Gao-lin E-mail: gaolinwu@gmail.com

ke H 1. 2016-04-21 %5 HY:2016-06-05

FATH - ERE B TE I8 Z 670 H (XAB2015A04) ; 1 E R 2= B 5 42 B #T R F S 00 H (2011288) ; Bevi 48 B 1T 45 H (2014KJXX-15)
B—AE#H R T (1988-) , T BRPE & FE L e A, BB AT R R AR S 5K AR R T A TFSE . E-mail : kingliuyu@126.com
WAGFAEE R (1981 B L PG SOK O, BIFZE 51, -1, 2 8 DA S 8 b e 28 25 5K B RS T A9 W58 . E-mail : gaolinwu@ gmail.com

http: /! cykx.lzu.edu.cn



1404 Wk B %

%33 %

AT O R O AR T B JE 2 Y A [ I
B LR AR R X A DCOIERAE S RGP R R
PERITY o Bl 3T i A W7 8 o R B 4
KA T EORASE, H R AR R R A R e,
PR A S Y S FERE I L X R Y
H i J A 75 3 A 25 AR 58 T I 5 B R R Y T
FE 77 AR 22 55 b T 28 i 95 B O ™ O Al i R
G ] B AR X AL St 4 A 7 O A R R R K
Je AR FLT AR A A2 SR AE 72 DR L R 2 AT — > E 2 R
30 PR

BRI B R E R A2 —, R
JE A A 7 B A Ry 28 % A T T R ARG o e L (EL
RO 2 S R B R AR o 0T | 1 3R
R — A AR, 2 2850 — RV AR B B, R
1T 5 8 0 B R B B 5 D M AR S R S B
e A= Wy Ay B i AR | e 5 R R TR ) R
i R ROBCT B b A 3 R G S R R R
HR N XA T KR B RN ESREM a4k
WA ARk B X A S R B A K
BT S RCHCSER E T RE AR f
P8 G v A B 8 R A B B0
M _E T3 A R 2R ) S R AR SR T 3 2
AL LU0 B g b b g R O 2RO R AR T
JRCHAC R E (Rl B2 ) 0T 0l ) 532 W) 7T O 2% 35 1 P 0

M 22 A I ) B AR AR IR A S T kA A X R ST B BT
It
o FE Ml PR TR R Y AR SRR RS RGN

$9. 90T ILRE N 28 M — B Z W0 S AR IR
B Ay PRI ER T R 7 R e A 2 M X A
WA F BT Nz — o AR ZA OO F
Wy F) SR S LA AN (), 388 0 e R i A B T
S TR TR A5 5 s 2540 D BE A R LR R . AR WESE
B X G e D DX 3 L e T MR S R G
A o A A e 2 M 2 HOM) D o R R
TBCHBORE o 8 e M AR W T 9 45 W) LA S48 7 i R
T Vi W0 b 2 A0 28 R0 ) AR AR U 6 2 A B A 4 i oz L
] o Ay et SR T A S AR T B 2 AR E A S ST S M
5 B IR (I BE 16 5

1 MHE5REE

1.1 WFE XA

98 X AL T 7 78 50 5 AR 2 1 H A 48 H R it
BB M A E 33°38" NL102°06" E, % Hb X I 4Kk
2y 3 500 m, J& TR Bl Pt 2= AU, 457 R 2 2 R 2.2

CLoamaBELE 7 H O (R 11.7 C) s AR R ELE 1
A4y (B —10 C) AR K 2 672 mm, 32 4R
HhE6—8 H. R THERINX., 24FHBRKAN
2 580 h AEFXFE H KT 270 d, 4%t T RE . 3
F AUy v FE B A AR B A N R LR AR S
J& (Festuca) TR JE (Poa) M5 ERHAY &8 (Ko-
bresia) NALEF, SR B JE (Medicago) . ¥ i 5. )8
(Vicia) F145 B N E 45 )8 (Saussurea) 2 A4 F L ]
EAER REH e R,
1.2 gk

2050 A M B 155 I 5T IX P B R Y v FE R M, R R —
Qb A B IET B 1) IR AR R b T S T A Ak B I R
BT A B A B E 4 D 100 m X 100 m Ay Hil
FEAE AT . O R R T (] Sy i
6 H—10 AD T Z=acc (11 A — 348 5 4O,
(i) 32F A7 3% 2 50, e A B () R i 34 Ak LA A AR
AU R B Ry RN B 1 BE R 2 ~2.5
BV ZETIO 1~ 1.5 3 AL, AR i AT 30 9 5 Ay )
TFEIE S 2 HH & SCHR B 2 B R R 2958 30 %610,

TE T Fofr Kb JHRAE v 2% R AT 58 — IRV R U RN 2 2
AL R L F 2013 4F 10 H BB ZR 04 sl o w4
AFRAY 8 AAEMFEATRES IR A . TR AR Y BE DL
FE—> 60 m>X 80 m MY A /N IX, FE /N XY X 2k |
WHE 51 0.5 mX0.5 m MHETH#HITHE A, SHT
[ F% A 10 m, W5 25 A ARE L oA R 48 7 i 1) ) o i
K R B A 43l 5 b TE X R K S R
FEA R L=, F 80 C T EHEE/FFRE. ILR*H
b AT IR R RS A R B YRR
TR A TR IR AR PR T S BR R Y
ATl b A AR T R O A ) A L4
1.3 sk

A5t R = bR P E X100 %4 5

ZREPE

Patrick & EEH(R,):R, =S;

Margalef £ & EFHEH(R,):R,=(S—1)/In N;

Menhinick & (R :R; =S/N;

Shannon-Wiener Z#EPEFEE(H,) .

H,=—2(P)InP,;

Simpson Z R E(H,)

H,=>2[N,(N,—D/N(N—D];

Pielou ¥ 5] JEHRH(E ) :E,=H ,/In S;

Alatalo ¥J2] FEFE R (E, )

E,= (N,—1) / (N,—1),
XS HENHET DY FELN I A

http://cykx.lzu.edu.cn



57 3 X £

S5 T PR RO B A ) 22 R T S T RE TR AT A 5 1405

F iR AR, N, HFRE TR R 0 ARG PO R
iR © A RES SR R AN RSN B L
1.4 Bdsonbr 5

FH Excel 2010 St P9 e #5055 b b 4% T RE HE 19 9
PP 35 R Ao S L A9 SPSS 18.0 i 47 il 37 A
AR ¢ KB LA A [R) 0 R TR W Rl 2 R R R R
V5B A B 25 5 M (P <C0.05) .

2 SRS

2.1 HEHLRE S b 2 PR 7 TP ik e v
NI 75 v 2 TP v A 9 119 3 > 2 6 BE 4R S0
PERTF V& T O L 1) ) b e RE 4R RO e TR
BCHCRE LI (R 1D 3 AR AR RO S S R ROR e
3 B O ¥ AR 1) 78 S AR R R T R T
(4 A1 B3 M B SR R 4R RO AR A L B A 24 T AR
x1 TRAETHHEEMMHSEETW

Table 1 The changes of diversity in different

seasonal grazing grassland

LREPE SR T Grazing grassland

. L % Z= Warming %2 Cool
Diversity index

season(WG) season(CG)
H{H Mean 16.45+0.84 17.45+1.19

R, CV/% 22.79 30.52
{8 Mean 3.32+0.18 3.53£0.25

Re evyy 24.09 32.22
#1{ Mean 1.6040.08 1.6940.11

R; CV/% 22.43 30.19
Y Mean 1.92-£0.06 1.8140.05

H, CV/% 15.06 13.22
{4 Mean 0.78£0.01" 0.74=£0.02

He o oy/y 7.41 9.33
YJ{ Mean 0.69£0.02" 0.65+0.01

B cviy 9.89 9.65
{8 Mean 0.6640.02" 0.6040.02

E, CV/% 12.91 16.80

T - 3R B R P {8 £ BRME IR s Ry . Patrick 5 B 45 %0 Ro , Mar-
galef £ & J¥ #8 %(; R3 . Menhinick F & & 48 %4 ; H, . Shannon-Wiener £
FEMEFE 2 He » Simpson ZAEMEFE 50 Er L Pielou $75) BEF5 #1; Es - Alatalo
WL AR AL, » RARMIAN B MBAE 0.05 /K 125 B3, TR,

Note: The values in the table indicate the mean & SE.; R;, Patrick
richness index; Rz, Margalef richness index; R3, Menhinick richness
index; H;. Shannon-Wiener diversity index; H:, Simpson diversity in-
dex; E;, Pielou evenness index; E;, Alatalo evenness index; * indi-
cate significant difference between two grazing grasslands at 0.05 level.

The same below.
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5 R BCTE W 2 o (1 A S R R OR T R A
Ifi Simpson 2 K¢ 1 16 £ A8 10 0 AH S . 75 Fh 35 50 B
i B A0 RN 22 B T i BOM AL, 3 50 B 48 B3 s Ok g
2B T R b P W v TV R R b Y (P <Z0.05)
Pielou 3457 B 48 $C7E W8 28 i b v 1) 728 S B2 B KT
2R L H Alatalo 35757 BE 38 500 28 5 &R KO0
FH I 22 VA 28 0 1t R T I 2 i A
2.2 HEHBRE S D) RERERRAIEN 2% 15 PR BB Wi

A R TR M R VR 1 A e I TR TR A
L (P <20.05) , RAEL PSR R 282K Ry g #
P4 A2 0 et 340 2 0 8 2 PR Ml K T I 2 R
Horp, 95 5 ) REBE AR W B AR VS B MR LR 66. 85
gem L BEFERFRERMEMM 30.63 gem*
(P<C0.05), RE GRMEEY RN S RBEN
Sy 1 2 THCHACRE b, R T Y4 2 TS A i T A R 4 IS R
T RE T 1 A8 S 0 D) 2 300 Sy ¥4 2 00 A0 b R F B 2
R

AN TR I REFE Y A 9 L AT DL (IR TAD L B 2
AR b R R ) BE R 1 AR ) L B (28,27 90 B
T4 F O ) (27.84 %) o TRV B8 25 il A
FR D RERE A A Wy i L) B 3 R T O b Y
(P<C0.05), yHHETREFE AN GR D) BE 7F A= 9 = Lo i )
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x2 AAETHHEMSEYIEFEYZE (g m )T
Table 2 Biomass (g * m™?)of different functional groups in

seasonal grazing grassland

J H L Grazing grassland

I RE
. % Z Warming %2 Cool
Functional group
season(WG) season(CG)

K ¥IMH Mean  65.59+15.47 71.85+14.66
Grass CV/% 105.51 91.27
T M Mean 30.6345.51 66.85+13.37"
Sedge CV/% 80.5 89.47
TR ¥ Mean 12.92£3.22 15.8643.41
Legume CV/Y% 111.45 96.14
Ju Y14 Mean 83.30£7.10 92.04+11.16
Forb CV/% 38.14 54.2
By MH Mean  192.44£17.47  246.61£16.72°
Total CV/% 40.61 30.32
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Fig.1 Characteristics of functional groups in different seasonal grazing grasslands
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Note: Different lower case letters for same functional group indicate significant difference between two grazing grasslands at 0.05 level.
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