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Plant species diversity of grassland plant communities in permafrost regions of
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Abstract ; The Qinghai-Tibetan Plateau is a key genetic resource region for plant flora and river resources in China, and has the
largest and most species-rich alpine grassland ecosystem. Grassland plays a very important role in animal production,
biodiversity and water conservation. Changes to grassland communities resulting from degradation of {frozen soil and highway
construction affect the processes of ecology. To gain insight into the contribution of biodiversity to the stability of this
grassland ecosystem, there is an urgent need to study the effect of degradation of frozen soil and highway construction on the
plant biodiversity of the grassland communities.

A survey of biodiversity was undertaken during 2001 and 2002 along the Qinghai-Tibetan Highway from Xidatan (94°
10. 016'E. 35°43. 063'N) to the southern Tanggulashan Pass (33°07. 120'E, 91°52. 670'N ), to study the change of species
diversity between plant communities, and the effect of degradation of frozen soil and highway construction on plant biodiversity
of grassland communities in the permafrost regions of the Qinghai-Tibetan Plateau. Thirty-two spots were selected according
to the different grassland communities present (Kobresia pygmaea meadow, Kobresia humilis meadow, Carex moorcroftii
meadow and Stipa purpurea steppe community) and the successional communities series (marsh meadow, steppe meadow.

steppe meadow and steppe) in the process of frozen soil degradation. Two or three sampling zones of 1 m X 100 m were
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designed at each spot (75 in total). Each sampling zone contained ten 1 m X 1 m plots which were arranged every other 10 m.
In each plot, all plant species present were counted, and coverage and frequency were recorded. Environmental factors
including latitude, longitude, and altitude were measured by GPS and 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).

This study showed that the richness species index (§8) was not significantly different among the communities, and about
ten |10 plant species were present in the survey plots for each plant community, whereas evenness index (J) and diversity index
(H) were significantly different (P<C0. 05) between the Kobresia pygmaea meadow community, the Kobresia humilis meadow
community, the Carex moorcroftii meadow community. and the Stipa purpurea steppe community. Evenness index
measurements decreased gradually: Kobresiu pygmaea meadow >> Stipa purpurea steppe > K. humilis meadow > Carer
moorcroftii meadow. Diversity index decreased gradually from Kobresia pygmaea meadow community to Kobresia humilis
meadow community to Carex moorcroftii meadow community to Stipa Purpurea steppe community.

Compared natural communities with restored communities, this study detected that changes of richness index and evenness
index were consistent with diversity index in the restoration process of Kobresia humilis meadow after the severe destruction
caused by the construction of the Qinghai-Tibetan Highway in 1976. Diversity, richness, and evenness indices of communities
in sampling zones 100m from the Highway were larger than those of the natural communities, Species diversity of the natural
communities was greater than that of the communities 50 and 30 m from the Highway. The results of this study indicated that
the restoration capacity of vegetation was weak in the permafrost regions of the Qinghai-Tibet Plateau after the severe
destruction caused by the highway construction.

This study also indicated that the richness index of succession plant community series kept steady within the I m? plots,
but was significantly different within the 100 m® sampling zones in the degraded frozen soil. The changeable trend of the
diversity index was in accord with the evenness index but not consistent with the richness index. Species diversity and evenness
indices increased from marsh meadow to steppe meadow, and decreased from steppe meadow to steppe grassland in the
degraded frozen soil with the size of 1 m® plots and 100 m® sampling zone.

Key words: permafrost regions of the Qinghai-Tibet Plateau; grassland community; species diversity; degradation of frozen
soil; Qinghai-Tibetan Highway
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Table 1 Community features of grassland communities in permafrost regions of the Qinghai-Tibet Plateau

% oM . , B A AR/ HE L)
(Grassland communities  Dominant species ER LM Associate species B Coverage
B & KM BB X. capillifolia, Rt ¥ S. aliena . K Y Polygomun

viviparum . ¥ 1Ll I B Draba alpina, 38 K B B Leontopodinm 8~12/15~18 60 ~ 50
nanum, B GE B X Potentilla nivia ¥ .

FEMUEWE Elymus nutans, — TR L P. bifurca K EE K
¥ ¥ Festuca rubra. PR 5 W Androsace tapete R EH

Kobresta humilis meadow K. humilis

Em %R 5 ] Eﬂlﬁﬁ Sanguisorba arenaria, B ¥ ¥ & Astragalus polycladus, /NEW  10~14/18~24 65—~150
- pygmaeq meadow - pygmaea 8. Ouxytropis glabra . A R MK Poa pratensis, XK, 1
W 2 Dracocephalum faberi %,
| HWE R C. ivanoviae, _HEREX . H A RH B Saxifraga
f?ﬁﬁﬁ o H ¥ tangutica, /NEM T B KB, KB Agropyron cristatum S 9~13/18~22  50~70
tipa purpured SIERPE purpurea T2, REE MEKE Myricaria prostrata %,
FREAN Y ¥ -y KB F - HHEBE K, robusta, B XBAB . NERESH

— 7~10/13~16 55~90
Carexr moorcroftii meadow C. moorcroftii Saussurea kingii ,/PHME . EEKES.,

x Species number in plots/ species number in sampling zones
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Table 2 Richness index. evenness index. domination index and diversity index of steppe plant communities in permafrost regions of the

Qinghai-Tibet Plateau

B AR Community types 7 ¥ Plots S J D H
WM 78 104+2.14 0. 4819+ 0. 0031b 0. 1140£0. 0021¢ 1. 4895+ 0. 0032b
E-JITF-3-8-% 7k 30 12+ 1. 98 0. 5283+ 0, 0011a 0.2219+0.0017b 1. 5541 + 0. 0274a
KEHFEAR 85 1142, 67 0. 50132 0. 00)4a 0, 31524+ 0. 0058b 1. 47604 0. 0D54b
Rk uEafyo 82 9+ 3. 21 0. 45332 0.0117b 0. 45024 0., 011 6a 1. 19634 0. 0589¢

‘1) Kobresia humilis meadow; @ K. pygmauea meadow; BStipa purpurea steppe; WCarexr moorcroftii meadow
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i, IR AR 200 m B EREBREERE.30.50,100 m 2R EXYREE EHET . EWE/D. B TFHRAFAD
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fixt30m MsOm AAWHFRFELH . FEEIER FEROBEMSHBET TH DR R ERELBER DR EKE NI
H.ERATERS . BERK.AKFE DA LIMIHTFEFEREF R KEHANEE. REEANTREEL . 28K
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Change of species diversity in the restoration process of
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AT EEREFAAT FHAYPHEHR BESGHRR,. BRXAULARAR . EURER (Gramincae) .FE B B (Cyperaceae) FI £ B
Bt (Ranunculaceae) M A T . T B RS RY B IRE B (K. tibetica) S EFE RO H F m BT (Blysmus sinocompressus) , B B ¥
( Polygonum macrophylium) . BE & 55 % ¥ (Pedicularis longiflora) L % 3 B 8 (Caltha scaposa) BB H(C. atrofusca)F . #
FREEMNMNENEZ MG HEEREMASHERARD. HOERK. HEZEHELHWERL, THREZSKRTR. X -
S ARRE TRFF PEHRDHEHARNAEAR FHEEWNRETTL . TEARPEYAFRLUSE BEE & ad
. AN FREEER. EHEBRRHF BAXHE . A B I (O kansuensis) B XK B W EBE X (P, multifida), B
(Gentiana sp)%E  HEACRENAGLUARNER  F T FERFANSHAHIET . WEREREFANETERETELALK,
M AR, ER MR BT KU S TR, TREHTH TR KERBEMNHEFE R BEEORIEFN
HRERUSE BRE AMEE. LS E K. bellardi ) FIHERERBURE . REHF KL FAEMOHETUVAERNE
% (S. arenaria) BARTE G B (Ceratoides compacta) - H W R E B (Sarifraga qinghaiensia VB W B L IEHEM A H I,
FRAEYAMLEATHR EREXVERTENEFLEGD BRYARRRETL BEREHER, TEMHX =4 BEHEREN
MaRNREdS . BANMAZHEEKBEESHELUREMHEAL. ZEAK. BEFRLHERX . PEEARABENHEAR . HBEHEBBUE S
KB EZHERBAABKAER INEEAY X EHSE TR RE BESHEETRE.
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b &5 10 45 % Richness index

-1 D
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& K B 2 Communities o B i % Communities

MM . {8 i¥ & §) Marsh meadow; AM; & ¥ & f4 Alpine meadow; SM; B 4k & {f] Steppe meadow; S; ¥ ¥ Steppe.
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Fig. 2 Richness index and Evenness (a) and diversity indices (b) in the degraded process of {rozen soil
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