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Abstract: Alpine grassland is widely distributed in Northern Tibet. Stipa purpurea alpine grassland is one of the most
important and representative meadow types in this area. In recent years, due to global warming and human activities such as
overgrazing or excessive reclamation, the alpine grassland in Northern Tibet has undergone an accelerated and large-scale
degradation. The grassland’s productivity and biological diversity have decreased significantly and locally, this has also
become a great obstacle to sustainable social, economic and ecological development. To investigate community
characteristics and « diversity of Stipa purpurea alpine grassland under different grazing intensity in Northern Tibet is critical
not only to the understanding of local degradation mechanisms, but also to the establishment of rational grassland
management procedures, as required for continued healthy and sustainable development of alpine grassland.

In our study, based on a grazing experiment in Northern Tibet grassland ecosystem, the community characteristics of
Stipa purpurea alpine grassland under different grazing intensity were investigated. The research was conducted at the
grazing experimental site of Anduo County, Naqu, Tibet Autonomous Region, at an average elevation over 4,500 m above
sea level. The experiment included four different stocking rates: no grazing (0 head/hm’, CK), light grazing (2. 395
head/hm’, LG) , moderate grazing (3.593 head/hm’, MG) and heavy grazing (5.988 head/hm’, HG). Based on the
method of community investigation, community structure characteristics, such as species height, coverage and density were
recorded. Aboveground biomass within areas of 0.5 m x0.5 m quadrat was also measured during the grass vigorous growth

period. The species important value and summed dominance ratio were calculated by combining relative coverage, relative

ESTH HEHAR RS BIH (30800142, 40775062 ) 5 [ K 4 3 45 7 %) T H (2007BAC03A06 ) ; [H K A R B ¥ H L& BT H
(40971132 ) ; P FEEA h 3t IX 15 v [ A MV B2 Be A VR Bh I H

7% H H#A:2009-12-28 ; 1&1T H#H:2010-04-21

* W iRAE#H Corresponding author. E-mail ; gaoqzh@ ami. ac. cn

http ://www. ecologica. cn



14 3 BN 4 UCBOW AL S AE ST R SR B R Y R YR R AE R R T 3893

frequency and relative height. The species important value and summed dominance ratio were selected as comprehensive
evaluation index of the importance of the species. The species diversity was measured using the Shannon-Wiener index and
Pielou evenness index.

The results showed that, with increasing grazing intensity, the above-ground biomass and the total coverage of plant
communities followed a decreasing trend. Compared with the no grazing and light grazing treatments, the above-ground
biomass and total coverage in the heavy grazing treatment were significantly lower. The important value of Stipa purpurea
and other species was reduced gradually with increasing grazing intensity. Sedges such as Carex moorcrofiii and other forbs,
which the local livestock was rather avoiding, and also poisonous grasses were observed increased. The Shannon-Wiener
index and Pielou evenness index changed according to the same pattern; MG > LG > HG > CK. The species diversity
index of alpine grassland in this area reached the highest level under moderate grazing intensity. However, when the grazing
intensity continued to increase beyond that level, the indices would decline rapidly.

Comprehensive analysis indicated that the grassland had not only the highest diversity index under moderate grazing
intensity, but could also resist a certain carrying capacity and prevent grassland degradation. Moderate grazing should be
the most reasonable management strategy in Stipa purpurea alpine grassland. However, if grazing intensity continues to
increase, the Stipa purpurea grassland type in this area would be transformed into a Carex moorcroftii, Herbarum variorum

grassland community, which was clearly found to be of lesser economic and ecological value under the observed conditions.

Key Words: grazing intensity; communities characteristics; Stipa purpurea grassland; o diversity; intermediate

disturbance hypothesis
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FER PR B AR A R M A B R, H T A G R R B R R S A A 30. 92% , B4
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AT 2009 4 6—9 A By EAR il b X % 22 B B A RO B0 1 X AT, 15 XM 2006 4EFF fR i AT
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TEET2F e R, W W HE A YA R BKR (Poa annua) | KAE & 5 ( Koresia macrantha) |75 Ji & % ( Carex
moorcrofiii) ER 15 ¥ ( Koeleria argentea) . 2F-3F ( Festuca ovina) /N 4§ 5. ( Oxytropis microphylla) . — 33 B3¢
( Potentilla bifurca) %% Kk 95 ( Leontopodium nanum ) | B IR R\ TE 34 ( Saussurea stella) | Z2 25 T 45 ( Pedicularis
elliotii) &,
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Shannon-Wiener ZFE1EFE%: H = - Z Plg (P))
E. Pielou ¥J5)E#$: E = (- Y, PInP,)/InS

K, S HBHE YRR s PR AR B,
2.3 FAEmT

FH Excel Fl Access FEATHUHE BT 20 3R , B 4545 b P9 BT SR A D7 B8R 6177387, i@ 2k SASO. 0 %1 f4, FII FH 22
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Fig.1 Dynamics of above-ground biomass and coverage of Stipa purpurea alpine grassland plant in plots under different grazing intensity
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Table 1 Species composition and their importance value of alpine grassland plant communities in plots under different grazing intensity

HE

MRt i X Ik Moderte T
Plant group Species Control Light grazing grazing Heavy grazing
KRB Grass #4641 Stipa purpurea Griseb. 1.390 1.424 1.366 1.318
R % %L Roegneria thoroldiana (Oliv. ) Keng 0.982 0.354 - -
B KR Poa annua Linn. 0.950 0.858 0.787 0.774
AR¥A L Koeleria argentea Griseb. 0.781 0.620 0.573 0. 640
2£.3F Festuca ovina Linn. 0.573 0.542 0.472 0.444
PHELYS Sedges KA ;5 Koresia macrantha Bocklr. 0.697 0.663 — —
HIK B B Carex moorcroftii Falc. ex Boott 0.546 0.737 0.929 0.997
2525 Forbs /N 5F. Oxytropis microphylla (Pall. ) DC. 0. 546 0.486 0.469 0.491
FKZE 5 Pedicularis elliotii Tsoong 0. 404 0.275 0.129 0.233
FARIXES Saussurea stella Maxim. 0.297 0.309 0.359 0.258
SRR Lagotis glauca Maxim. 0.293 - 0.343 0.250
5% Heracleum candicans Wall. Ex DC. 0.205 0.261 0.138 0.123
{48 55 Onosma paniculatum Bur. et Franch. 0.257 0.139 - -
458§ Potentilla fruticosa Linn. 0.214 - - -
JUE B AE Incarvillea younghusbangii Sprague 0.210 - - -
INRAYGGEEE Eritrichium sinomicrocarpum W. T. Wang 0. 160 0.164 0.141 -
% F )+ Pleurospermum camtschaticum Hoffm. 0.156 — 0.305 —
AT Lepidium apetalum Willdenow 0.145 — — —
?Hﬁ?ife;zz’ﬁ ‘S’d‘)“"glxl”“';m 0.132 0.381 0.359 0.436
AR HL Lancea tibetica Hook. f. et Thoms. 0.119 0.246 0.152 0.209
TS Potentilla bifurca Linn. 0.102 0.123 0.280 0.288
BB EE Astragalus tibetanus Benth. 0.072 0.105 0.393 0.075
EJE B E Ranunculus tangutica (Maxim. ) Ovcz. — 0.224 0.183 0.102
FEAL T Dracocephalum heterophyllum Benth. — — 0.140 —
L Y5 Portulaca oleracea Linn. — 0.248 0.169 0.131
B 14858 Aster alpinus Linn. — 0.156 0.226 0.157
/A YE Taraxacum mongolicum Hand. -Mazz. — 0.161 0.155 0.164
Wi Artemisia frigida Willd. — 0.197 0.155 0.135
HIR S HuHF Androsace tapete Maxim. — — — 0.102

“—" FN IR E B BE T R L

3.3 ARBGREE T £EE R A R & A L LB il

R 2 AT I A FOHGR B T AR S MR I ER A B 2R BERCHGR B 58, R
FRMYIER & PEH EAWTREAR , 95 R 7 B 5 R 2 T R BB SENIE K G 3 A% (Taraxacum
mongolicum) SFXJAIGIMA S . BAR b, B ANWFER G NS LA SEEE — B X WIESE, LG % b
WA T X RE R ZR G PRI RN . TELRE RE L AR S TEST 3P ISR & U HUAE P BE T IX 35 3
RFEE, X S EEEN A EEA AR
3.4 RIRIBCHGEBE T SAEST S R SRR AR 1 o SR

H1E 2 W] LA e, A (R A B0 BE X v JE s B VR A SRR M S R B3 2. Shannon-
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BRBEHCHGRIET , MR AR S B R . 7R BETCBOR BE T R SRR R S BEA R T Rk
(IR BEE R, SAEPE IR BN S BE R B I AR . DL B MR A, S As 3% ) 2 R PR A3 5] BE A

R BE TR T AR AF T A i L, A OB BE OB A R 38

R2 FRBEERETEREMENHENNEERBLEL

Table 2 Species summed dominance ratio of alpine grassland plant communities in plots under different grazing intensity

HOER A £ R mw

Plant group Species Control Light grazing grazing Heavy grazing

KRB Grass #4641 Stipa purpurea Griseb. 0.893 0.877 0.889 0.829
B K Poa annua Linn. 0.624 0.488 0.477 0.398
R % %L Roegneria thoroldiana (Oliv. ) Keng 0.615 0.170 - -
ERYEHL Koeleria argentea Griseb. 0.531 0.414 0.407 0.407
.3 Festuca ovina Linn. 0.290 0.212 0.248 0.235

PHELYS Sedges K AL &5 Koresia littledalei Bocklr. 0.358 0.316 — —
FH KB B Carex moorcroftii Falc. ex Boott 0.242 0.441 0.608 0.615

2525 Forbs /N 5F. Oxytropis microphylla (Pall. ) DC. 0.487 0.418 0.410 0.421
FLZE O Pedicularis elliotiiv Tsoong 0.268 0.168 0.066 0.119
RSB L Lagotis glauca Maxim. 0.254 — 0.220 0.178
FRIKES Saussurea stella Maxim 0.232 0.221 0.269 0.161
Y28 %L Onosma paniculatum Bur. et Franch. 0.179 0.064 — —
5% Heracleum candicans Wall. Ex DC. 0.154 0.198 0.078 0.081
INRAYGGEEE Eritrichium sinomicrocarpum W. T. Wang 0.134 0.080 0.073 -
458§ Potentilla fruticosa Linn. 0.124 — - -
R B AL Incarvillea younghusbangii Sprague 0.130 - - -
% F )+ Pleurospermum camtschaticum Hoffm. 0.114 — 0.148 —
PR EE Lancea tibetica Hook. f. et Thoms. 0.092 0. 166 0.082 0.126
AT Lepidium apetalum Willdenow 0.091 — — —
?Hﬁ?ife;zz’ﬁ ‘S’d‘)“"glxl”“';m 0.091 0.330 0.309 0.383
ZRFP 3K Potentilla bifurca Linn. 0.075 0.096 0.200 0.157
BB EE Astragalus tibetanus Benth. 0.066 0.074 0.237 0.038
EJE B E Ranunculus tangutica (Maxim. ) Ovcz. - 0.143 0.112 0.076
FIE8;F Dracocephalum heterophyllum Benth. — — 0.064 -
Ty % Portulaca oleracea Linn. - 0.111 0.091 0.077
A - - noss 01
B 14858 Aster alpinus Linn. — 0.084 0.137 0.090
WA Taraxacum mongolicum Hand. -Mazz. — 0.103 0.104 0.106
Wi Artemisia frigida Willd. — 0.091 0.088 0.072
HOR 5 HHF Androsace tapete Maxim. - - - 0.067
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4 Hitgitie
TR R R B SRR S — IS RS R G, b XA S 7 5805 JR B IR 3, H AR S S R BOIR LA
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GER IR T o RCHO R | B35 M, BRI RIS 65 PR HE RO W B MO B 5 o 2 M ¥ 425 W 22 A A5 A
HEBTWMZARNES, B0 — 35S RO EARIE T &0, RTHRINE, 255 18
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