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Changes of grassland ecosystem due to degradation of permafrost frozen soil in
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Abstract Effect of permafrost degradation on grassland ecosystem has aroused interests in the scientists due to influence the
processes of ecology in the permafrost regions of Qinghai-Tibetan Plateau. To gain insight into the contribution of permafrost
degradation to the stability of grassland ecosystem there is an urgent need to study the properties of grassland ecosystem in
the succession stages due to degradation of frozen soil.

A survey of plant vegetation was undertaken during 2003 and 2004 along the Qinghai-Tibetan Highway from
Kunlunshan 94°04’ 46 "E 3538’ 51" N to the southern Tanggulashan Pass 33°07.120'E 91°52.670'N  to study the

properties of grassland ecosystem in the successional stages from marsh meadow alpine meadow and steppe meadow to
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desert steppe due to permafrost degradation. Fifty-five spots were selected in the successional community series. Each plots
were arranged with three replicates. In each subplot all plant species present were counted and coverage height 50
plants and frequency were recorded. Biomass was measured by harvesting and drying. The species diversity of the plant
communities was calculated using the Shannon-Wiener diversity index H  the Pielou evenness index J  and
richness index species number S . Three soil samplings at 0 —20 cm layer were collected to analysis the soil organic
matter content. Soil water and temperate were measured.
Accompanying by permafrost degradation plant species in communities transferred from wet plants in marsh meadow to
drought plants in desert steppe and height and coverage of plant communities decreased and the richness species index
S was not significantly different among the successional communities series whereas evenness index J and diversity
index H were significantly different P <0.05  indicating that they first decreased and then increased peaking in the
steppe meadow. In the successional series resulted from permafrost degradation biomass and carrying capacity generally
decreased however they were not significantly different between alpine meadow and steppe meadow. Economic value of
plants decreased and weeds in plant communities increased in the sucessional series. Accompanying by the process of
frozen soil degradation soil temperate at 0 — 20 cm layers increased however soil moisture and soil organic matter
reduced. These implied that permafrost degradation was disadvantageous to stability of grassland ecosystem in the permafrost

regions of Qinghai-Tibet Plateau.
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Table 1 Structure changes in the succession stages of grassland communities due to permafrost degradation
Successions Dominant species  Associate species Height cm Coverage %
Blysmus sinocompressus Polygonum macrophyl- 15 ~20 90 ~95
Swamp meadow  Kobresia. tibetica  lum Pedicularis longiflora var. tubiformis
Caltha scaposa Carex atrofusca Hippuris vul-
garis Blysmus sinocompressuss
K. capillifolia Poa pratensis 5~25 65 ~85
True meadow K. humilis Stipa sp. Leuntopodium nanum Oxytrapis
kansuensis Pedicularis sp. Potentilla multifi-
da Gentiana sp. Androsace tapete
Draba alpine
Stipa aliena Saussurea superba Festu- 3~5 45 ~55
Steppe meadow K. pygmaea ca rubra Elymus nutans Aster flaccidus
Gueldenstaedtia diversifolia Polygomun
viviparum Saxifraga tangutica
+ Stipa subsessiliflora Festuca spp. 8~12 25 ~45
Sandy grassland Stipapurpurea Astragalus spp. Potentilla bifurca Saus-

+ Carex sp. surea sp. Mpyricariap rostrata

2

Table 2 Richness index evenness index and diversity index in the succession stages of grassland communities due to permafrost degradation

Successions Plots S J H
Swamp meadow 28 10 £2. 14 0.4819 +0.0031b 1.4895 +0.0032b
True meadow 64 11 £2.67 0.5013 £0.0014a 1.4760 +0.0054b
Steppe meadow 88 12 £2.98 0.5283 +0.0011a 1.5541 £0.0274a
Sandy grassland 68 9+3.21 0.4533 +0.0117b 1.1963 +£0.0589¢

The means of different letters are significantly difference
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Table 3 Whittacker’ s dynamic in the succession stages of grassland communities due to permafrost degradationl
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m
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4

Table 4 The economy composing of grassland communities in the process of the permafrost degradation

SuccessionsGrassland communities Gramincae Cyperaceae leguminosae Others Total
Swamp meadow 1 6 0 9 16
True meadow 4 3 2 10 19
Steppe meadow 5 3 4 8 20
Desert grassland 3 3 2 7 15
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