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Abstract: The Qinghai-Tibet Plateau is one of the richest areas in terms of biodiversity in China. The alpine meadow is the
most widespread vegetation type on this plateau and plays an important role in the carbon cycle conservation of
biodiversity and livestock husbandry. However climate change and human activities have greatly affected this already

fragile ecosystem. Although exclosure one of the effective measures has been widely applied in grassland restoration the
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impact of exclosure duration on community structure and species diversity is of particular interest. Therefore determining
the influence of exclosure duration on the alpine meadow is important for the development of sustainable livestock
husbandry. We examined the community structure and species diversity in patches of Kobresia humilis alpine meadow

which had been enclosed for 2 7 or 17 years. We have discussed possible reasons for the changes in community structure
and species diversity. The results indicated the following: 1) With increase in exclosure duration the percentage of grass
species in the upper community increased significantly especially of Stipa aliena. The percent change was 13.87% for
2year 21.76% for 7-year and 23.95% for 17—ear exclosure. The percent change of leguminous species significantly
decreased whereas sedge and forbs species exhibited no obvious change in exclosure duration. 2) The a-biodiversity

Patrick index and Margalef index of the plant communities indicated no significant changes in exclosure duration. In
contrast the Simpson index Shannon-Wiener index probability of interspecific encounter index Alatalo index and
Pielou index decreased in exclosure duration ( 2-year > 7-year > 17-year enclosures) ; there were significant differences
between the 2-year and 7-year exclosures and between the 2-year and 17-year exclosures ( P < 0. 05). 3) The g-
biodiversity Cody index and Morisita-Horn similarity index indicated that differences inspecies were greater between 2—
year and 7-year exclosures as well as 2-year and 17-year exclosures than that between 7-year and 17-year exclosures. 4)

The amount of plant litter decreased in exclosure duration but differences were not significant. Litter coverage time
appeared to be one of the reasons for the decrease in species diversity because the litter layer could prevent the seeds from
falling to the ground. 5) Soil organic carbon ( SOC) soil total nitrogen ( STN) and soil total phosphorus ( STP) increased
in exclosure duration due to litter decomposition but we observed no effect on species diversity. We found that the ratio of
soil carbon to nitrogen ( C/N) showed significantly negative correlation with the Alatalo index Simpson index and
probability of interspecific encounter index ( P <0.05) indicating that the coupling relationship between soil carbon and
nitrogen was possibly the most important factor influencing species diversity. Our results suggested that species diversity
decreased in exclosure duration because of the effects of litter accumulation litter decomposition and plant competition for
light. The influence of exclosure on species diversity in the early stage was greater than that in the later stage and thus

long-term exclosure was unnecessary for species diversity in this alpine meadow. We hope that our study will provide a

scientific basis for biodiversity protection sustainable utilization and management of alpine meadow ecosystems.
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1

Table 1 Species composition and important values of the community for different exclosure duration ( year) in alpine meadow

Important values/%

Functional groups Species 2a Ta 17a
Stipa aliena 13.87 £1.18 21.76 £1.80 23.95+2.17
Grass species group Poa orinosa 10.53 £1.52 3.92 +1.02 5.70 £1.17
Elymus nutans 3.70 £1.04 2.58 £1.01 1.79 £1.00
Koeleria critata 3.45 40.96 2.3240.22 3.84 +10.93
Deschampsia caespitosa 1.96 0.2 2.18 £0.11 2.3240.54
Festuca ovina 1.51 £0.63 1.47 10.72 3.39 40.41
Kobresia humilis 6.71 40.95 6.43 40.45 7.06 +0. 65
Sedge species group Carex spp. 2.79 £1.18 2.88 £1.21 1.30 40.52
Scirpus distigmaticus 0.82 40.44 0.80 +0.41 -
Oxytropis spp. 2.06 £0.48 1.62 £0.54 1.76 £0.23
Leguminous species group Gueldenstaedtia diversifolia 1.72 40.48 1.15 £0.54 0.63 £0.26
Astragalus spp. 1.00 £0.33 0.02 £0.02 0.01 £0.01
Medicago ruthenica 0.99 +0.63 2.04 £0.34 0.84 £0.53
Saussurea nigrescens 8.3440.72 12.21 £2. 16 8.30 +0.73
Forbs species group Potentilla anserina 5.23 £0.65 0.51 40.26 2.10 £0.50
Ligularia sagitta 3.40 £1.58 2.68 +2.68 0.21 40.21
Morina chinensis 2.76 £0.42 4.03 £0.52 6.87 £0.76
Ligularia virgaurea 2.71 £1.68 - —
Ranunculus spp. 2.59 £0.39 1.97 £0.2 1.3340.19
Gentiana straminea 2.47 £1. 14 2.44 40.91 1.78 £0. 89
Thalictrum alpinum 2.26 £0.25 2.30 40.51 2.79 40.81
Aster flaccidus 2.03 £0.56 3.02 £0.45 3.12 40.76
Polygonum sibiricum 1.87 40.32 - 1.13 £0.50
Potentilla nivea 1.86 40.51 0.78 £0.33 0.73 £0.33
Stellarla spp. 1.8240.14 0.63 £0.29 1.51 40.51
Thalictrum alpinum var. 1.72 £0.35 0.92 40.27 0.76 40.46
Taraxacum mongolicum 1.50 0. 16 0.93 +0.48 0.85 40.26
Ajania tenuifolia 1.08 +0.58 1.21 40.43 1.32 40.36
Galium verum 0.89 +0.38 - 0.45 +0.45
Lancea tibetica 0.83 +0.38 0.09 +0.08 1.31 40.26
Anemone spp. 0.78 40.46 - —
Notopterygium forbesii 0.67 40.42 0.7540.23 2.03 £1.71
Delphinium caeruleum 0.66 +0.17 0.84 +0.34 1.19 40.59
Euphrasia pectinata 0.64 +0.27 0.67 0. 18 1.61 40.15
Saussurea pulchra 0.60 +0.38 5.22 40.64 2.07 £0.81
Gentianopsis superba 0.37 £0.23 0.07 £0.07 0.73 £0.47
Glaux maritima 0.31 £0.18 0.29 40.17 0.22 +0.22
Gentiana aristata 0.22 +0.22 1.47 40.43 0.79 +£0.35
Gentianella arenaria 0.17 £0. 17 0.58 40.34 0.16 £0. 16
Iris collettii 0.14 40. 14 1.46 +0.60 -
Anaphalis lactea 0.02 £0.02 1.88 +0.65 3.69 +1.69
Lomatogonium rotatum 0.01 £0.01 0.01 40.01 —
Gentiana farreri 0.01 £0.01 0.62 £0.62 1.94 +0.84
Elsholtzia ciliata 0.01 £0.01 — —
Leontopodium nanum — 2.40 0. 65 0.01 £0.01
Parnassia trinervis - 0.20 40. 12 0.37 40.26
Pedicularis kansuensis - 0.36 +0.22 0.1510.11
Primula malacoides - 0.01 +0.01 —
Galium aparine — 0.92 +0.27 —
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Table 3 Soil nutrient content and ratio for different exclosure duration in alpine meadow

/a Soil nutrient content/( g/kg)

Exclos SOC STN STP (C/N) (N/P)
x¢ o&iure . ) ( ) . ( ) . (STP) Soil C/N ratio Soil N/P ratio
duration Soil organic carbon Soil total nitrogen Soil total phosphorus

2 54.50 +0.90b 4.77 £0.13a 0.79 +0.03a 11.45 +0.25a 6.60 +0.19b
7 50.46 +1.25b 4.29 £0.20b 0.69 £0.02b 11.78 £0.32a 6.48 +0.23b
17 71.34 £1.25a 5.95+0.18a 0.80 £0.02a 12.01 £0.29a 7.89 £0.24a
(P<0.05)
Wang 7 o
30
( 1 ¥ 0.25
2 32
m ~ ~
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