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Change of plant diverdgty of Populus davidiana, Quercus
liaotungens s and their mixed forest in Zwuing area of Loess Hateau

QIN Juan' ,\WAN G Kai-bo' ,SHAN GGUAN Zhouping"*?

(1 State Key L aboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A & F University, Yangling,
Shaanxi 712100, China;2 Institute of Soil and Water Conservation, Chinese Academy of Science, Yangling, Shaanxi 712100, China)

Abgract : The plant diversity of the three typesof forests: Popul us davi diana, Quercus liaotungensis,
and Populus davidiana Quercus liaotungensis mixed forest in Ziwuling forest area of the Loess Plateau
was studied. The results showed that in the proccss of from the vanguard community ( Popul us davi diana)
to the climax community (Quercus liaotungensis) succession ,the plant species richnessindex and plant di-
verdgty index assumed the drop tendency ,but the mixed forest type wasin the middle stage of successon,
thereforeits species richness index and plant diversity index was also between the two kinds of forest
types, namely , Populus davidiana > Populus davidiana Quercus liaoctungensis mixed forest > Quercus li-
aotungens s. Each of the change of plant species richnessindex (Geasonindex and Margalef index) ,and di-
versity index (Shannon-Wiener index) in herbage layer shrub layer and arbor layer both assumed the drop
tendency. There are little diff erence of pielou evennessindex in the arbor layer ,shrab layer and herbage lay-
er ,except in the arbor layer of cuercusliaotangenss. In the study of the plant diversity and relation of com-
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munity s stability of forest ,we found an advantageous point exist between the plant diversity and stability
of the forest community ,namely ,the plant diversity can not totally represent the stability of community ,
but it is an essential index to show the forest community s stability.
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Populus davidiana; Quercus liaotungensis; Populus davidiana-Quercus liaotungensis

mixed forest ;plant diversity ;community stability ; Ziwuling forest area
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Table 1 Genera stuation in the sample plots
Topographical feature Stand characteristics
Im /€) la Im /cm / hm?
Forest types . ) Forest age . Tree Canopy Stand
Altitude Yope aspect Sope degree Soil layer Tree height diameter density density
Popul us 1 445 North dope or 4 14 32 8 10 14.9 0.5 0.8 2 100
- lower postion Deep
davidiana
on south dope
North
~ Quercus ) 457 Slope,half of 25 26 45 9 12 15 0.6 0.85 800
liaotun- north dope, Deep
gensis half of south
dope
) 25( ) () 10 )
25( P. da- 6(P. davi- 10 ( P. da-
- vi di ana) diana) 8. 5 vidiana)
P. davidi 1460  Haf of north 15 16 37( ( ) 12.7( 0.6 0.8 1590
anaQ. |- dope or half Deep .
) 37(Q. 8.5(Q. li- )12.7
aotungen- of south dope . . ]
. liaotun- aotungensis  (Q. liao
sis . :
gensis) ) tungensis)
Shrubs Herbs and moss
Forest types I % /'m I % Main composition of arbor trees
Coverage Height Coverage of herbs Main herbs
Betula platyphylla,
Carex lanceolata, Quercus liaotungensis, Pinus tabulae
POP.UI.US 30 TR 9 2% Pulsatilla chinensis, Artemis-  formis, A. flabellatum, Armeniaca
davidiana . Lo A . .
ia gmelinii sibirica, Pyrus betulaefolia, Syringa
oblate,Ulmusl aevis
Populus davidiana,
Quercus liao- 20 <2 15 30 Carex |lanceol ata, Betula platyphylla, Pinus tabul aef or-
tungensis Artemisia gmelinii mis
A. flabel-
P. davidi- 25 <2 10 20 Carex |lanceol ata, latum, Syringa oblate, Pyrus betul ae-
anzQ. lia Sti pa bungeana folia, Toxicodendron vernicif Inum
ngensis
2.1 3 20 %,
, , 15% 30% ,
11.8 %, 3 2, 25%,
10% 20%( 1)
1 2 L 1
30 %, 15% 25% ; ,
37.2%, ; -
3
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Table 2 Compostion of the plant speciesin three typesof forestsin Ziwuling area
Forest types Arbor layer Herbage layer

Populus davi diana

Betula platyphylla, Quercus liaotungensis, Pinus tabu-
laef ormis, Acer flabellatum, Armeniacasibirica, Pyrus
betul aef olia,Ulmus laevis, Syringa oblata,et al

Carex lanceolata, Rubia cordifolia, Pulsatilla
chinensis, Stipa bungeana, Artemisia gmelinii , Agropy-
ron cristatum, Dioscorea ni pponica, et a

Carex lanceolata, Saussurea japonica, Rubia
cordifolia, Pulsatillachinensis, Artemisia gmelinii ,Vi-
cia amoena, Spodiopogon cotulifera, Perilla frutes
cens,et a

( ) Betula platyphyl-

uercus liaotungen- . ’ )
Q g la, Populus davidiana, Pinustabul aef ormis

sis

- Acer flabellatum, Pyrus . . .
Y Carex lanceolata, Dioscorea nipponica, Pul-

P. davidianaQ. li- betulaefolia, Toxicodendron verniciflnum, Syringa . . ) . - -
- satilla chinensis, Stipa bungeana, Artemisia gmelinii ,
aotungensis oblata,et a . . K R .
Saussurea japonica, Rubiacordifolia,et a
Forest types Shrub layer

Dendrobenthamia angustata, L onicera Hispita, Spiraea pubescens,
Cotoneaster multiflorus, Ampelopsis aconitif olia, Elaeagnus pungens, Rosa xanthina, Crataegus kan-
suensis, Ribes, Macrocarpium of ficinalis, Prunus, Rubus parvifolius, Toxicodendron verniciflnum,
Phellodendron amurense, et a

Popul us davi diana

Spiraea
pubescens, Dendrobenthamia angustata, Elaeagnus pungens, Rosa xanthina, Pyrus betul aef olia, Coto-
neaster multiflorus,L espedesa f loribunda, Acer flabellatum, Mal us baccata, Toxicodendron vernicif |-
num,et a

Quercus liaotungensis

Dendrobenthamia angustata, Macrocar pium of fici-

- nalis, Spiraea pubescens, L onicera hispita, Rosa xanthina, Elaeagnus pungens, Cotoneaster acutif olius,

P. davidiana Q. liaotungensis Ulmus laevis, Acer stenolobum, Phellodendron amurense, Armeniaca sibirica, Lespedeza bicolor,
Prunus, Smilax china, Prunus, Euonymus alatus, Ampel ospis heterophylla, Koel reuteria panicul ata, et

al
2.2 3 , 0.00 3
3 , Pielou , 0.78
(Geason Margal ef 0.81, 0.00
) (Shannon-Wiener ) , 3 , -
3
, Shannon-Wiener 3
) ) l ) > -
Shannorn- Wiener 1.57, >
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Table 3 Characteristics of plant diversity for three types of forestsin Ziwuling area
Forest types Layers S la wa sw J
Arbor layer 7 1.17 1.04 1.57 0.81
Populus davi diana Shrub layer 22 6.83 2.48 2.44 0.79
Herbage layer 40 28.85 2.90 2.97 0.81
Arbor layer 1 0.17 0.00 0.00 0.00
Quercus Shrub layer 20 6.21 1.95 2.34 0.78
liaotungensis Herbage layer 34 24.53 2.50 2.82 0.80
- Arbor layer 6 1.00 0.87 1.43 0.80
P. davidianaQ. Shrub layer 21 6.52 2.05 2.37 0.78
liaotungensis Herbage layer 36 25.97 2.75 2.86 0.80
3 3 ( )
1 > > 3
, >
- 1 = > 1
, Margal ef Shannorn- Wiener
- Fielou 0.00,
, Shannon- Wiener
0.00, ( ,
2.3 3 )
[13-15]
[12]
20 70 (7]
20 70 )
[16] _ 3
3 : ( )
( 2 3) : ( ) ,
( 140 )
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