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Effects of Stand Spatial Structure on Species Diversity in Shrub Grass Layer Under

Different Disturbance Intensities

MA Liu-le,ZHANG Meng-tao”

(College of Forestry ,Shanxi Agricultural University ,]inzhong 030801,Shanxi ,China)

Abstract: In order to understand the key factors of plant species diversity in shrub-grass layer under differ-
ent disturbance intensities,the spatial structure of the forest under different disturbance intensities in the
Chailu Gully of Guandi Mountain was analyzed. Based on the three species diversity indexes (Shannon-Wie-
ner diversity index, Margalef richness index and Pielou evenness index), the relationship between stand
spatial structure and shrub-grass layer species diversity under different disturbance intensities was dis-
cussed by using Pearson correlation coefficient and grey correlation analysis. The results showed that
1) there was a significant correlation between the mixing degree and the Shannon Wiener diversity index of
understory shrubs and the Margalef richness index (P <C0. 05). 2) The degree of size differentiation and
distribution uniformity in the stand had the greatest impact on the shrub species diversity of the three
stands. The distribution uniformity in the stand had the greatest impact on the diversity of herbaceous spe-
cies in the three stands. Therefore,in the management of the forest stand in Chailugou Gully,we can culti-
vate coniferous and broad-leaved mixed forest,use selective cutting and thinning to regulate the spatial pat-
tern in the forest stand,and appropriately cut down large-diameter trees to adjust the spatial structure of
the forest stand,so as to provide a certain theoretical basis and reference basis for the increase of plant spe-

cies diversity in shrub and grass layer in this area.
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Table 1  Division of interference degree
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Fig. 1 Analysis of stand spatial structure under different disturbance intensities
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Table 4 Calculation of spatial pattern index of the stands with

different disturbance intensities
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Fig. 2 Analysis of shrub species diversity under

different disturbance intensities
3 Hhbitw

3.1 AEAMKZEEMERTEEEYFSHFH
R 7R B K BE 45 i

3 A [A] PR o3 7 VEE AR B ol 22 R 4 7 T L 1Y
Shannon-Wiener Z £ 5 21 Pielou ¥ 2] B 45 %k
HRAETE W E 2 5, YR & T M4 > rp B
TR > 5 B TR 32 T AR 5 HoAth 2
FPAR 5> 1 Margalel =& BE 48 B07F 78 0 35 M 22 7.
FERLA YR Z2 M 5 T L, FE T PR AR 43 19 Shan-
non-Wiener £ #£14 $8 M Pielou ¥ 5 E #5505 H
iy 2 FhobR 3 A7 AE 10 3 V25 S R BE T bR Ay A e
TR T 22 . X 5 A B N R R % R

5K B R W B 20 R R A O B JEE Y 22 S PR L SR
7o MR FLBUE A B 5 T AR I AR 1 R/ HE R
AR N o RIAR I3 K /N 53 A BE RITAR A J3 A 1 2 72
Xt AR W o 22 RV B B AT S 5 TR T AR 23 A AR
O3 o3 A Y SRR RN A R Wi A R AN )
E 22 N e W 7 N D PN N R AR L W S
AR FR R E SRR 2. BARE .
PR B 53 A3 5 B BE L X 3 bR 43 AR 4 i 22 A
DR AU = NI B/ @ % 51 5 PN\ o o "

5 3.0
5
i g a
Eé& 2 b B I
25 2.0 T T
f=
sk 2.30
2% 1.5 1.92 1.83
omoo1.0 L :
BETH R HEETI
T
0.9
a
Tg)?; 0.8 ) T
& 0.7 b
= I 0.77
T® 0.6 '
= 0.65 062
0.5 * - )
BT TR HEETH
gy
3.5
S a
%ng‘n_z' 3.0 a a T
EM T T
x5 294
i i 2.67 2.68 '
2.0 : :
BETI FET L =T
oy A

3 AEAFHTELRYHSHESR
Fig. 3 Analysis of herb species diversity under

different disturbance intensities
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Table 5 Pearson correlation analysis of stand spatial structure index and understory species diversity
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KN EL 0. 230 0. 450 0. 280 0. 354 0.124 0. 686
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AR —0.029 0.924 0.062 0. 840 —0.304 0.312
KN ER 0.062 0. 839 0.127 0.678 0.031 0.919
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Table 6 Correlativity and sort of the shrubby species diversity and stand spatial structure
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BETH TR AL 0. 804 2 0.761 3 0.736 3 0.7
F R 0. 800 3 0.916 1 0.922 1 1
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TF Wil B 0. 448 4 0.621 4 0. 467 4 0.3
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Table 7 Correlativity and sort of the herbaceous species diversity and stand spatial structure
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PR SHLECRE Hefi H¥ el H¥ el ¥ o
REET TRA B 0. 804 3 0. 802 3 0. 838 3 0.6
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TF i 0.558 4 0. 544 4 0.599 4 0.3
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AR 0.707 1 0.695 1 0.683 1 1.2
KN EL 0. 659 3 0. 649 2 0. 624 3 0.7
TF i 0.567 4 0.512 A 0.578 | 0.3
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