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Abstract : A long - term grazing experiment with different grazing intendties in apine
Potentilla f ruticosa shrubland was carried out at Haibel Alpine Meadow Ecosystem Re-
search Station , the Chinese Academy of Sciences. Hfectson plant species diversty , com-
munity structure, standing above - ground biomass and rangeland quality were analyzed
ater 18 years grazing. The results suggested that the change of the biodiversty index as
stocking rate increased was a typical unimodal curve. Long - term heavy grazing 3 mpli-
fied the alpine shrub community and decreased the standing above - ground biomass, es
pecialy palatable herbage plants. The heights, tota coverage and dead material coverage
of plant communities increased as the stocking rate decreased, however , the live shoot
coverage of the moderately grazed plot was greater than those of other plots. From light
grazing to heavy grazing, the dominant shrub and graminoid species were replaced by
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typica forbsand the index of rangeland quality decreased. It isconcluded that long- term
heavy grazing plays an important role on alpine rangeland degradation in Qinghai - Tibet
Pateau. The standard grazing rule of“ take hdf leave half” is recommended as a conser-
vative management tool to prevent rangeland degradation, to improve grass utilization ,
and to sustain higher biodiversty in Qinghai - Tibet Plateau.
Key words: Potentilla f ruticosa shrub; Grazing intendty; Soecies diverdty; Fant com-
munity structure; Standing above - ground biomass; Rangeland quality
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Table 1 Designation of grazing exper iment

A B c D E F
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2 5 ( Potentilla anserina)
(F) (E) (D) (221 ,
( Kobresia ( 2,
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; (O ( 2
(Leontopodium namum) Shannon - Wiener
( Guel denstaedtia diversifolia) ; Pielou ,
(A) (B) ,
, (O ,Shanron-
2
Table2 Changes of speciesrichnessand main plant population under
long - term grazing with different grazing intensities
Glaux maritime, Potentilla bifurca,
392 Leontopodium  namum, Saussurea katochaete, S. superba, Aster
A 142 Potentilla anserina, flaccidus, Thalictrum al pinum,
( Gud denstaedtia diversifdia  Anaphalis | acteal , Taraxacum
=4 5 29 1) and Potentilla f ruticosa mongolicum, Festuca ovina, and Elymus
nutans
382 Festuca ovina, Stipa aliena, Potentilla
Leontopodium  namum, anserine, Taraxacum mongolicum, L ancea
B 14* Gueldensteedtia diversifdia tibetica, Potentilla  nivea, Kobresia
(
=45 28 1) and Potentilla f ruticosa humilis Saussurea superba, and Polygonum
- viviparum
a : : Festuca ovina, Saussurea katochaet
37 Lpgre]?égcﬁium L;#]'ﬁa Lancea tibetica, Anaphalis lactea,
¢ ( =55 26 1) s acril(deS:tEi 5 aailjitiei ; Iversifalia ggﬁésulri}a supt]elrjtr;:al,llséentianﬁ 1? 2?:(Ielrlif,d ;ﬁd
B P Stellera chamagj asm
37 . . Festuca ovina, Elymus nutans,
D 13 E(())tl:?gilzi\aca iIIi]:‘gluitz:tmgﬁt’j Helictotrichon tibeticum, Lancea tibetica,
( Sti aalienap Potentilla nivea, Leontopodium namum,
=6 4 26 1) P Aster flaccidus, and Taraxacum mongoalicu
37° . . Festuca  ovina, Elymus nutans,
E 132 Ecc):srnegilellaca ””ffol“i“';'co;z(’j Helictotrichon tibeticum, Potentilla nivea,
( Stipa alienap ’ L eontopodium namum, Polygonum
=7 4 25 1) p viviparum, and Saussurea katochaete
362 Helictotrichon tibeticum Elymus nutans,
F 122 Potentilla fruticosa, and Kobresia capillifolia, Festuca ovina,
( Stipa aliena Saussurea katochaete, S. superba, Lancea
=6 4 25 1) tibeticaand Ligularia virgaurea
A F 1 (P> 0.05) ;
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Table 3 Changes of species diversity and evenness under long- term
grazing with different grazing intensities

A B C D E F
Shannon - Wiener 2.47+0.38% 2.64+0.23° 2.72+0.20° 2.59+0.12° 2.51+0.11% 2.36+0.11%
Pidou 0.67+0.10® 0.74+0.07® 0.75+0.06° 0.72+0.03*° 0.69+0.03* 0.65+0.03%
( 4
(F) (B)
, (A)
4

Table 4 Comparison of similarity indices of plant composition in

different grazing treatments

A B C D E F
A 1.0000
B 0.8545 1. 0000
C 0.8186 0.8591 1.0000
D 0.7092 0.7861 0.8327 1. 0000
E 0.6021 0.7344 0.7824 0.9185 1. 0000
FE 0.5979 0.7199 0.7564 0.8992 0.9206 1.0000
2.2 0.01) (F) ,
(A) ( 1
[+.18] ( 2,
, (11 'y =3.3239x +
, 80.2550(R? = 0. 8852 ,p < 0.01) ;
Ll H ' y =
( 1, 3.1596x - 3.0447( R? =0.9252, p < 0.01)
y =
5.3238x +3.8945( R =0.9826, p <0.01) ; , ( 2

'y =2.0667x +0.8223( R*=0.9561,p<  (Q) :
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( 2, y = p <0.05)
- 1.314x% + 9. 162x + 71. 459 (R? = 0. 8205 ,

( /hmd Grazingintendties ( Tibetan sheep/ hm?)

A F 1 ; , P=0.05
1
Fg. 1 Influence of long - term grazing with different grazing intensties
on plant height in dpine Potentilla f ruticosa shrubland

( /hmd) Graging intensties ( Tibetan sheep/ hm?)

2
Fig.2 Influenceof long - term grazing with different grazing intendties
on plant cover in apine Potentilla f ruticosa shrubland
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Table 5 Influence of long- term grazing with different grazing intensities on
Importance Value (V) of representative species
Secies A B C D E F

Potentilla f ruticosa 10.85 15.22 20.29 22.03 26.00 16.20
Kobresia capillifolia 4.85 8.28 9.78 9.53
Kobresia humilis 4.68 5.34 5.09 0.52 0.74 0.90
Stipa aliena 1.03 3.50 5.86 5.95 14.43 21.30
Festuca ovina 2.62 5.01 5.83 6.25 5.29 6.41
Helictotrichon tibeticum 0.18 0.19 3.29 5.76 7.21
Aster flaccidus 1.86 1.34 0.65 2.11 0.12 1.88
Taraxacum mongolicum 2.64 2.87 0.72 3.11 0.15 0.35
Gentiana f arreri 0.49 0.12 1.89 0.51 0.28 0.26
Guel denstaedtia diversifolia 8.39 7.29 6.65 1.05 0.77

L eontopodium namum 17.17 12.90 6.03 2.82 1.95 0.72
Potentilla anserina 9.37 1.45

Potentilla nivea 0.74 3.18 2.35 2.17 1.44 1.00
Polygonum viviparum 0.35 0.42 1.03 0.63 1.53 1.80
Saussurea katochaete 2.46 1.38 1.91 0.61 1.87 3.10
S. superba 1.82 1.87 2.13 1.25 0.14 2.14
L ancea tibetica 7.68 2.74 3.44 2.40 1.16 2.39
Ligularia virgaurea 1.29 2.29
Anaphalis | acteal 2.24 0.93 2.64 1.10 1.01 0.36
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6 (¢/ 0. 25m?)
Table 6 Influence of long- term grazing with different grazing intensities on
standing above - ground biomass (g/ 0. 25m?)

A 5.52% 8.83% 7.09% 0.86% 29.51° 51.81° 16.79° 0.322
B 9.10% 19.67%® 9.23° 2.19% 16.81% 56.99% 31.08% 0.392
c 13.44° 19.46%® 9.92° 5.48% 23.62% 71.92% 34.86% 0.45%
D 19.52° 29.44° 16.20° 5.24% 12.118 82.50% 50.88™ 0.60™
E 20.92° 39.66% 37.12° 7.18° 8.75% 113. 64¢ 83.96¢ 0.74°
F 22.95° 19.71%® 41.84° 6.06 © 13.86° 103. 22% 67.61% 0.65°
2.4 3
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