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Studies on diversity of plants and coniferous bark beetles in different plant

canmun ities in Huoditang located ecosystan station
X IE Shou-An', LU Shu-Jie', YUAN Feng', YANG Zhong-Qi® (1.Colleged Forestry, N orthw est Sci-T ech U niversity

o Agriculture and Forestry, Yangling 712100, China; 2. Research Institute o Forest Ecology, Environment and P rotection, ChineseA cademy o

Forestry, Beijing 100091, China). Acta Ecologica Sinica, 2005, 25(11): 2961 2967.

Abstract: Bark beetles are abundant in forest ecosystan station on the south slope of the Qingling M ountains, but litter
attention has been paid to the vertical distribution of population structure of bark beetles in different plant communities The
plant communities in forest ecosysten station on the suth slope of the Qingling M ountains can be divided into 6 types
acoording to vertical distribution of the dominant plant in different elevations They are hilly cultivated land (community ).

Pinus tabulagf omisPinus amand-Quercus aliena var acuteserrata (community II), Pinus tabulag omisPinus amand-
Quercus variabilis (community III), Pinus tabulaef om is-Pinus amand-Quercus liaotungensis (community 1IV), alpine Picea

agperata (community V) and alpineA bies f abri (community VI). The aim of the study is to ascertain the vertical distribution
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feature and diversity of plant and bark beetles anong the 6 different plant communities in forest ecosystem station on the south
slope of the Q ingling M ountains in Huoditang, Shaanxi Province Six plant communities at different vertical elevationsw ere
investigated in summer of 2001 to 2003 The ecies diversity of higher plant communities and the ConiferousBark Beetles
communitiesw eremeasured w ith ShannonW iener’ s diversity index, Berger-Parker’s dom inance, Pielou’s evenness index and
gecies richness The result show ed that from shrub communities to mixed coniferous and broadleaved forest communities, the
ShannonW iener’ s diversity index, Pielou’s evenness index and gecies richnesspresented an increasing trend But from mixed
ooniferous and broadleaved forest communities to alpine Picea agpperata communities and alpine A bies f abri communities, the
Shannon'W iener’s diversity index, Pielou’s evenness index and gecies richness presented an decreasing trend V iew the
situation as aw hole, the diversity of broadleaved forest communities is higher than that of alpine Picea aperata and alpine
A bies f abri communities How ever, theBerger-Parker’s dominance index presented a trend just on the contrary compared to
Shannon4W iener’ s diversity index, Pielou’s evenness index and gecies richness The result of ecies diversity of bark beetles
in different forest communities show ed that the gecies diversity and evenness indices decreased in the follow ing sequence
P inus tabulaef om is"P inus am and-Quercus variabilis (community III), Pinus tabulagf om is"P inus amand-Quercus aliena var.
acuteserrata (community I1I), Pinus tabulagf om is-P inus amand-Q uercus liaotungensis (community IV), alpine Picea agperata
(community V), alpineA bies fabri (community VI)and hilly cultivated land (community 1). However, the dom inance index
presented a trend just on the contrary compared to diversity index and evenness index Of the total collection of bark beetles
gecimens, which w ere extracted from host trees in different communities, 21 seciesw ere identified

Finally, the paper discussed the follow ing four questions the role of bark beetles as indicators for different forest plant
communities the role of the elevation affecting the composition and distribution of plants and bark beetles in the forest
ecosystam; the necessity of studying the different components and their interrelationship in forest ecosysten; the points for
attention in taking further stepsto deepen the study of gecies diversity in forest community:.

Thispaper would provide a newv pergective for the research on the relationship betw een structure and diversity of bark
beetles in different plant communities

Key words Bark Beetles community; species diversity; vertical distribution
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1

Table1l Canparison of high plant diver sity of divided layer in different canmunities in Huoditang located ecosystam station

Shannon-W iener

Type of plant community  Elevation(m) Divided layer ShannonW iener index Evenness Dom inance Richness
I tree 0.533 0. 486 0.81 3
T I 400 450 shrub 1. 204 0.610 0.34 7.2
ype herb 0.885 0. 409 0.47 8.8
I tree 1.796 0.844 0.53 8.4
Tvoe 11 800 1200 shrub 1.527 0. 688 0.28 9.2
w herb 1. 801 0.740 0.35 11.4
1 tree 2.196 0. 946 0.37 10.2
Tvoe I 1200 1600 shrub 1. 628 0.726 0.23 9.4
» herb 1. 957 0. 750 0.29 13.6
v tree 1. 667 0.812 0.63 7.8
T v 1600 1900 shrub 1. 454 0. 655 0.38 9.2
ype herb 1. 708 0.712 0.41 11
% tree 0. 653 0.683 0.77 2.6
T Vv 1900 2160 shrub 1.138 0.554 0.52 7.8
ype herb 1.521 0.644 0.34 10.6
VI tree 0.325 0.412 0.89 2.2
Tvoe VI 2200 shrub 0.782 0. 436 0.69 6
P herb 1.640 0. 684 0.28 11
I: ( 1); 1I: - - ( 1); II: - - ( 1D;
Iv: - - ( Iy V: ( V); VI: (GEEUVH

Typel: Hilly cultivated land (community 1 ); Typell: Pinus tabulaef ormisPinus amand-Quercus aliena var. acuteserrata (community
1I); Type lIl: Pinus tabulaef om isPinus amand-Quercus variabilis (community I1I); Type IV: Pinus tabulae€f omisPinus amand-Quercus

liaotungensis (community IV); Type V: Alpine Picea agperata (community V); Type VI: A IpineA biesfabri (community VI); the sane below
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Table 2 Canposition of coniferous bark beetles in different plant canmunities in Huoditang located ecosystem Station

Type of plant community Bark beetles gpecies anerging in different communities
[Typel P hloeosinus aubei, Polygraphus sinensis 2 2 gecies
D endroctonus armandi, B lastgphagus minor, Polygraphus sinensis, Polygraphus rudis, Polygraphus
I Polygraphu, Phloeosinus aubei, Phloeosinus hapehi, Hylastes parallelus, Hylastes parallelus, Ips
Typell acum inatus, Ips sexdentatus, Pityogenes japonicus, O rthotanicus erosus, Cryphalus lip ingensis 14
14 pecies

D endroctonus amandi, B lastgphagus piniperda, B lastopphagus minor, B lastgphagus pilif er,
I Polygraphus sinensis, Polygraphus squameus, Polygraphus verrucif rons, Phloeosinus aubei,
Phloeosinus hopehi, Hylastes cunicularius, Hylastes parallelus, Hylastes parallelus, Hylurgops

Typelll
» major, Ips acuminatus, Ips sexdentatus, Pityogenes japonicus, Orthotanicus erosus, Cryphalus
lipingensis, Cryphalus chinlingensis 19 19 gecies
v D endroctonus ammandi, B lastopphagus minor, B lastgphagus pilifer, Polygraphus sinensis,
TvpelV Polygraphus rudis, Polygraphus verrucif rons, Phloeosinus aubei, Ips acuminatus, Ips sexdentatus,
»p Pityogenes japonicus, D ryocoetes luteus, Xy loterus lineatus 12 12 gecies
A% D endroctonus amandi, B lastgphagus piniperda, B lastgphagus minor, B lastgphagus pilif er,
TypeV Polygraphus sinensis, Ips acuminatus, P ityogenes japonicus, Xy loterus lineatus 8 8 gecies
VIType VI Ips sexdentatus, Ips typographus, Cryphalus sinocabietis 3 3 goecies

3

Table 3 Camparison of coniferous Bark Beetles diversity in different canmunities in Huoditang located ecosystam station

Type of plant community Bark beetles gpecies Shannon- W iener index Evenness index Dom inance index
[ Typel 2 0. 3621 0.5224 0.88
I Type II 14 1. 4195 0.5379 0.45
I Type M1 19 1. 9008 0. 6456 0.27
IV Type IV 12 1.2190 0. 4906 0.64
V Type V 8 0. 7759 0.3731 0.73
VI Type VI 3 0.3217 0. 2928 0.81
I: ( 1); 1I: - - ( 1); 1L - - ( 1);
v: - - ( V); V: ( V); VI ( Vi)

Typel: Hilly cultivated land (community [ ); Typell: Pinus tabulaef ormis-Pinus amand-Quercus aliena var. acuteserrata (community
II); Type IIl: Pinus tabulaef omisPinus amand-Quercus variabilis (community I1I); Type IV: Pinus tabulaef omisPinus amand-Quercus

liaotungensis (community 1V); TypeV: A Ipine Picea agpperata (community V); Type VI: A lpineA bies f abri (community VI)

( VD :

(Cryphalus), ; (Hylurgops) ; (D endroc-
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