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Study on the species diversity of undergrowth in the different
stand densities of Pinus tabulaeformis plantation of Xiaolongshan area
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Abstract: [Objective] This paper studied the influence of stand density on species diversity of under-
growth of Pinus tabulae formis plantation in Xiaolongshan area,to put forward an appropriate stand densi-
ty. [Method] Five types of 30 years stand density were selected,and the law of important values, species
richness, species diversity index,evenness index and similarity coefficient changing with stand density were
analyzed. [Result] O There were 50 vascular species in 38 families and 23 genus of undergrowth in
P. tabulae formis. As stand density increased, species number decreased,and the composition of shrub and
herb changed. @ Species richness, Shannon-Wiener, Simpson index in shrub layer and herb layer deceased.
@ Correlation coefficient analysis showed that the stand density had some relationship with species rich-
ness and the evenness index of herb layer, which had significantly negative correlation with the stand densi-

ty. @ As stand density increased,the total forest loss of species,and similarity index gradually decreased.
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[Conclusion) Analysis showed that stand density did have influence on species diversity, but the influence

was no significant. When stand density was 1 717 —1 867 plant/hm?”, species diversity index except that

Alatalo reached the highest,which indicated that the density was more appropriate for growth and develop-

ment of understory vegetation.and can contribute to an increase in forest diversity.
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Table 1 Environmental factors in plots of P. tabulae formis plantation of Xiaolongshan area

ey N ) . R/ C° . . ) o
FIS b/ (o - bty i PO B fr Wi i /m B
Plot . Slope Slope Slope . - Canopy

Stand density Age et Terrain Altitude .
number degree aspect position density

1 1 1367 30 38 SW 1 Middle 113 Mountain slope 1 665 0.6

2 1367 30 37 w 1 |- Mid-upper 113 Mountain slope 1683 0.6

3 I 1717 30 40 W T Lower 113 Mountain slope 1505 0.8

4 1 867 31 38 SW i Middle 113 Mountain slope 1634 0.6

5 " 2517 30 40 w |- Upper 113 Mountain slope 1604 0.8

6 2617 30 40 w 1 Middle 113 Mountain slope 1 545 0.7

7 W 2 867 28 36 SW - Upper 113 Mountain slope 1593 0.7

8 ‘ 3083 30 39 w F Lower 113 Mountain slope 1543 0.9

9 v 3683 30 40 w F Lower 11 #% Mountain slope 1508 0.7

10 3704 30 35 w 1 Middle L1 #% Mountain slope 1553 0.9
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Table 2 Importance values of undergrowth species at different stand densities of P. tabulae formis plantation
2 & o4& 3 {H Importance value
Layer Species 1 Il il v vV
Bt 1 Cotoneaster horizontalis 0. 254
3 Smilax china 0.059 0.062 0.072 0.222
R A& Lonicera ferdinandii 0.268
Z M Rosa multi flora 0.045
gk H 18 Lindera fruticosa 0.037
AT Elaeagnus pungens 0. 045 0.028
Bk T Lespedeza bicolor 0.203 0. 269 0.087 0. 248
WIR BT Rubus xantho 0.041
WA Rosa hugonis 0.030
R Jasminum mesnyi 0.052 0.035
Y23k Viburnum dilatatum 0.113 0.031 0.081 0.081
EPE Prunus tomentosa 0.112 0.052
AR K Indigofera tinctoria 0.247 0.093 0.081 0. 255 0.264
Shrub Mg E Celastrus orbiculatus 0. 085 0.067 0.068 0.072 0. 036
layer SEAG M Cotoneaster horizontalis 0.066 0.028 0.038
B %€ 2.4 Lonicera tangutica 0. 055
Wi Crateagus pinnati fida 0.022 0.026
B Lonicera standishii 0.075
2% Rhamnus davurica 0.062 0.064 0.056
13 ToF Euonymus phellomanus 0.037 0.136 0.197
TB¥ Euonymus alatus 0. 206 0.274 0. 050 0.076 0. 081
/NGE Berberis thunbergii 0.029
G M Neillia thrysiflora 0.083
B4 F Rubus corchorifolius 0.065 0.038 0. 041
WEBESR L4 Lonicera edulis Turcz 0.039 0. 354
BBk Cerasus pseudocerasus 0.129
T Corylus heterophylla 0.166 0.528 0.094 0.276
BE IR Phlomis umbrosa 0.037
B Bupleurum chinense 0. 046 0.020 0.071
JRUE 3 Saussurea japonica 0.029
B Artemisia lancea 0. 040
P HE Elymus dahuricus 0. 090 0. 041 0. 050 0.076
HEE . Sambucus chinensis 0.016
B3¢ Viola verecumda 0.053
P55 Rubia cordi folia 0.052 0. 049 0.023
=Nk 5E Aster ageratoides 0.051 0.046 0.056 0.097 0.030
W& Artemisia atrovirens 0.161
B R JK i Artemisia selengensis 0.020 0. 080 0.037 0. 030
Herb layer Y& B Carex capilli fornis 0. 437 0.374 0.609 0.599 0.617
JEWNFE Thalictrun minus var. sibiricum 0.101 0.119 0.077 0. 057 0. 030
RATE Artemisia sacrorum 0.103 0.053 0.104 0.081 0.084
TH# Asperella duthiei 0.046
F A FH Anaphalis lactea 0.034 0. 234 0.024 0.039 0.042
ZUA B B Parasenecio tsinlingensis 0.128 0.076 0. 045
Wi B 5 Ophiopogon japonicus cv. 0.020
FRFEE S50k Athyrium fallaciosum 0.051 0. 040
W% Fragaria ananassa 0.082
BB Arundinella hirta 0.226 0.124 0.029
BF KR A8 Anemone wviti folia 0.020 0.023
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Table 3 Species richness of undergrowth at different stand densities of P. tabulae formis plantation
B EX R T4 M4y % B Stand density
Stand layer Richness index 1 il m v vV
#EAKJZ Shrub layer S 15 17 16 11 7
A JZE Herb layer S 9 14 12 13 11

F 4 PBELRRAEEE#RRANTHRK TS

Table 4 Species diversity of undergrowth at different stand densities of P. tabulae formis plantation

B % L RE I B M4y %% B Stand density
Stand layer Diversity index 1 il m v vV
J A2 Shrab | H' 1.6759 a 1.816 8 a 1.816 7 a 1.614 7 a 1.541 3 a
7 R r ayer
A= b ave D 0.7353 a 0.8329 a 0.764 1 a 0.726 8 a 0.7319 a
. H' 1. 346 4 ab 1.627 3 a 1.220 8 b 1.304 5 ab 1.347 3 ab
A JZ Herb layer -
D 0.632 6 a 0.736 3 a 0.5554 a 0.592 5 a 0.557 3 a

e A AR B S I 5 55 5 2% 5 3 (P<0. 05) . % 5 I,

Note: The different small letters in the same row indicate significant difference at P=0. 05 level. Table 5 is the same.
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Table 5 Species evenness of undergrowth at different stand densities of P. tabulae formis in Xiaolongshan area
B2 ) 5 B 45 %0 M5y % BE Stand density
Stand layer Evenness index 1 I mm v \%
W A2 Shrub | Jsw 0.790 2 a 0.787 4 a 0.797 7 a 0.764 5 a 0.792 1 a
AR S a
Az Shrub faver E, 0.644 5 a 0.902 5 a 0.6829a 0.8313a 0.743 8 a
A2 Herb | Jwo 0.724 7 a 0.762 9 a 0.609 3 a 0.627 3 a 0.585 1 a
= e e E. 0.622 2 a 0.6917 a 0.509 7 a 0.544 5 a 0.442 2 a
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Table 6 Correlation coefficient of diversity index of undergrowth at different stand densities of
P. tabulae formis in Xiaolongshan area
AR B HHE ZR S o D 7 E MGy B
Undergrowth  Correlation coefficient 'm' “ Stand density
S 1. 000 0.821"* 0.728* 0.566 0. 086 —0.279
H' 1. 000 0.905** 0.934"* 0.128 —0.094
AR D 1. 000 0. 850" 0.515 —0.114
Shrub layer J o 1.000 0.104 0.018
E, 1. 000 0.028
Ay [ Stand density 1. 000
S 1. 000 0.225 —0. 141 —0.429 —0.601" 0. 544
H' 1. 000 0.921*" 0.778** 0.561 —0.291
R D 1.000 0.934" " 0.827" " —0.504
Herb layer J e 1. 000 0.902" —0.645"
E, 1. 000 —0.719*
M4y % B Stand density 1. 000
e x » RIRTE P=0.01 KFRZE . » RRTE P=0.05 KFEH,
Note: * x%.Correlation is significant at the P=0. 01 level. % . Correlation is significant at the P=0. 05 level.
R7T MNEUMRARZERMAIRKTEEHBEMEDYFHHNBMURE
Table 7 Community species and similarity coefficient of species at different stand densities of
P. tabulae formis in Xiaolongshan area
Gy B . ;
Stand density I I U I v
1 61.82 61.54 58. 33 52.38
11 17 64. 41 58.18 57.14
I 16 19 61.54 56.52
v 14 16 16 76.19
V 11 14 13 16

TE 3R APOU A 2 B A LA B TR S S A

Note: Similarity coefficient at the top of table,community species at the underside of table.
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