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Effects of Stand Density on the Niche of Dominant Populations of Understory
Plants in Cupressus funebris Plantation of Yunding Mountain

WU Qian', FU Hong'* , HAO Jianfeng”, QI Jinqiu’, XU Lunhui'

(1 College of Architecture and Environment, Sichuan University, Chengdu 610207, China; 2 College of Forestry, Sichuan
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Abstract: Cupressus funebris plantation is the main forest type in central Sichuan Basin, and understory
plants are important part of forest ecosystems. This study used the typical sampling method, investigated
and analyzed the existing density of C. funebris plantation [1 100 tree » hm *(A), 950 tree » hm *(B),
800 tree * hm *(C), 650 tree * hm “(D) and 500 tree * hm *(E) | on Shannon Niche width (B, ), Levins

niche overlap (O;,), the correlation between niche width and mean overlap and environmental factors in
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understory plants with shrub and herb dominant populations of Yunding Mountain. We explored the re-
sponse of different densities with dominant population in understory plants from niche characteristics, and
determined the relatively appropriate stand densities. We analyzed of the relationship between populations,
community and environment in understory plants under different densities of C. funebris plantation, then
screened out the optimal stand densities, which were useful for C. funebris plantation understory plants
diversity conservation and forest management measures. The results showed: (1) in the study area, there
were 94 species of herbs in 38 families, 72 genera, and 99 species of shrubs in 42 families, 65 genera. The
number of species increased first and then decreased with the stand density decrease of C. funebris, then
reached a peak at 650 tree » hm ° density of the C. funebris. (2) With the stand density of the C. fune-
bris increased, the B, values of dominant populations in herb layer were 28. 07, 28. 45, 26. 34, 25. 48 and
30. 77, the mean niche overlap were 4. 34, 5. 75, 4.12, 2.14, 5.08, the B, values of dominant popula-
tions in shrub layer were 26. 64, 28. 05, 24. 24, 23. 72 and 25. 65, and the mean values of niche overlap
were 6. 68, 6. 44, 4. 28, 5.54 and 6. 19, respectively. Both the shrubs and herbs niche widths and the
mean overlaps were larger at density D, indicated that at density D, the dominant populations of shrubs
and herbs had high resource utilization capacity, this capacity was more conducive to ecological adaptability
of community. (3) RDA results showed that stand density, canopy density and soil organic matter were
the main environmental factors affected the niche width and niche overlap mean value on dominant popula-
tions of shrubs and herbs, soil water content and pH had little effect on them. Therefore, this study
shows that the relative optimal density of C. funebris plantation in Yunding Mountain is 650 tree » hm™°,
which is also the most conducive to the resource utilization and ecological benefits of dominant population
of understory plants in C. funebris plantation of Yunding Mountain.

Key words: stand density; important value; niche width; niche overlap value; RDA
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Table 1 Basic situation of the plots
FEHb 4R 5 Plot number
i H Ttem
1~4 5~8 9~12 13~16 17~20
Y1) Aspect/°® NE48-60 DE-NE66 1IER 4 Due south  1ER Due south  1ER /7 Due south
W Slope/° 19~26 20~25 25~28 25~27 21~24
i i Slope position I up H Middle 1 Middle H Middle H1 Middle
MR Altitude/m 858~861 835~841 827~867 830~833 833~835
% [ Density/(tree » hm™ %) 650 800 500 1100 950
fik 41 Canopy closure 0.6 0.7 0.5 0.9 0.8
+ 3 pH Soil pH 7.73%£0.09a 7.64+0.17a 7.73%£0.03a 7.70£0. 14a 7.73£0.11a
+ 5 K F Soil water content/ % 0.1940.01a 0.1440.02a 0.1740.01a 0.1640.01a 0.1840.03a
+ 5 4% Soil total nitrogen/(g + kg~ ) 2.5140.0da  2.4540.17a 1.70+0. 19b 1.34£0. 03be 1,020, 05¢
+ A P Soil organic matter/(g ¢ kg7| )  62.66+6.32a 58.91+3.65a 28.2146.76b 46.46+11. 48ab 33.18=£0.57ab
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Cupressus funebris plantation with stand densities: A. 1 100 tree * hm 2. B. 950 tree « hm 2; C. 800 tree » hm ™ *;

D. 650 tree » hm 2; E. 500 tree hmfz; The ordinate is the number of species in the total area of 240 m?

of each C. funebris plantation with different stand densities

Fig. 1 Species composition of understory plants in C. funebris plantation with different stand densities
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Table 2 Important values and niche breadth of dominant populations in the herb layer of C. funebris
plantation with different stand densities
M43 B Stand density/(tree » hm™ )
= Yy Fi 500(E) 650(D) 800(C) 950(B) 1100CA)
B B v B.. B.

H1 ¥ Setaria chondrachne 0.23 3.46 0.14 3.61 0. 30 3.40 0.19 2.93 0.18 3.48
H2 3 ¥ Lysimachia christiniae 0.08 2.58 0.13 3.31 0.09 1.82 0.04 2.30 0.11 3.48
H3 H %8 Asystasiella neesiana 0.08 3.08 0.11 3.25 0.09 3. 36 0.10 2.26 0.09 3.51
H4 3% Ophiopogon japonicus 0.04 2.61 0.10 3.28 0.03 2.20 0. 04 2.12 0.07  2.79
H5 #i{5 5 Scutellaria indica 0.12 3.61 0.07 3.59 0.09 3.45 0. 04 2.24 0.09  3.54
H6 SRR B Oplismenus undulatifolius 0.10 2.75 0. 05 2.22 0.08 2.63 0.04 2.59 0.10 3.12
H7 VR Cyperus rotundus 0.08 2.52 0.05 2.75 0.03 2.28 0.09 3.06
HS8 4 B B Setaria plicata 0. 04 2.16
H9 F13: 43 Typhonium schott 0.03 0.67
H10 R Nephrolepis auriculata 0.03 1. 28
HI11 B K Rostellularia procumbens 0.03 2.33 0.03 1.06
H12  BER AL Oxalis corniculata 0. 04 2.50 0. 04 2.49
H13 WE Artemisia argyi 0. 04 2.80 0.03 2.15
H14 224625 Wahlenbergia marginata 0.02 0. 85
H15 B3 8RR BR Adiantum flabellulatum 0. 04 0. 84
H16  #%%3 Youngia japonica 0.03 2.21 0.04 2.24
H17 EBMEE Allium funckiaefolium 0.02 1.91 0.04 2.66
H18  VHBY % Ophiopogon bodinieri 0.04 1.59 0.09  1.92
H19 FEILEF T Scabrousscale spikesed ge 0. 04 2.03
H20 BE Pteridium aquilinum 0.02 1.18
H21 =AE3E Caryopteris terniflora 0. 06 2.78
H22 ¥ B3¢ Sonchus oleraceus 0.04 2.28
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Table 3 Important values and niche breadth of dominant populations in the shrub layer of C. funebris
plantation with different stand densities
M4y B Stand density/(tree » hm %)
i Yy 500(E) 650(D) 800(C) 950(B) 1100CA)
Number Species i%fﬁ iﬁ"&éﬁ E%{E él%".};ﬁ i%{ﬁ ﬁzﬁ?}iﬁ i%ﬁ %'E{EV i%fﬁ %’S&v

B, B, B, B, w
S1 f1¥BM Reinwardtia indica 0.17 2.91 0.17 2.68 0.11 1.84 0.10 2.31 0.23 2.98
S2 Jé 9 Viburnum dilatatum 0.09 2.90 0.09 2.67 0.11 2.59 0.12 3.02
S3 I Vitex negundo 0. 20 3.06 0.09 2. 87 0.22 2.77 0.28 3.04 0.13 2.97
S4 WA AS Celtis julianae 0. 05 2.38 0.09 2.78 0.04 1.55
S5 G5 Premna microphylla 0.09 3. 00 0.07 2.74 0.07 2.72 0.05 2.29 0. 05 2.68
S6 SEM¥E Ficus heteromorpha 0.06 2.87 0. 04 2.25
S7 BEM¥E Ficus pandurata 0. 04 2.87
S8 Ll Ligustrum lucidum 0.04 2. 82 0.05 1.48
S9  ¥:3E Elaeocarpus decipiens 0.03 2.52
S10  AMR Celtis sinensis 0. 04 1.53 0.02 1.78
S11  JKJ§E Boehmeria penduliflora 0.02 1.45
S12 /NMNIEA Abelia parvifolia  0.03 2.21 0.06 2.32 0.07 3.08
S13 %% Prunus salicina 0.03 1.70
S14 M Broussonetia papyrifera 0.03 1.97 0. 04 2.28
S15 BB Vitis bryoniifolia 0.02 2.35
SI6 AT Myrsine africana 0.02 2.03 0.04 2.67
S17 % K Pistacia chinensis 0. 04 2.32 0.02 1.70 0.03 1. 88 0.03 2.18
S18  JNIEAK Abelia biflora 0.04 2.73 0.01 0.66
S19  ¥&#d Firmiana sim plex 0.02 1.05
S20  $3 Smilax china 0.02 2.55
S21 WA IEHE Viburnum utile 0. 14 2.73
S22 VA Vernicia fordii 0.05 2.26
S23 L Platycarya strobilacea 0.03 1.07
S24 WK Rhus chinensis 0.09 2.62
S25  EWEZ A Lonicera ligustrina 0.09 2.77
S26 WA Pterocarya stenoptera 0. 05 0.90
S27 /N 0T Ligustrum quihoui 0.03 1. 95

REMY B, FUE 291 26. 64,28, 05,24, 24.,23. 72
25.65, KMWTEHE DI, B, AE KT HAbS E, H
BEUR A RE Sy v, A g5 TREVE MR R R B B
B, B, FIE/N T H A% B, % E B o, HiE R
e AT B 0 VR FH BB 7 e 39 A A T I 22

B 2 0 AR R A AR S 6 B R RN T B L 4
T2 WK [] %% B A9 AA A N MK R A 40 1 35 R B 1) A
B GEEMBETEYEA R EEE LR EHFED
it VR A AR 0 A 2S00 T R X A T L U I 2

T PR G A R 6 DR Y A AN R g T
A PR (38 N PR A B R T RIS AR R R G Y he
VR A 2R 0 R A%
2.3 AEMRSZFEMARAIKRKTED LS FE
MESHNEEE

AYATEE A AT B AE AN TR BE RN, TR
P DA BN ESMHE TR 4.34.5.75.4. 12,
2.14 F15.08, LI LEHEE D Af, HAE S0 S
i ) AT B AU SE s TE R A I A 5 T
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Table 4 Average value of niche overlap index of dominant populations in herb layer of C. funebris plantation
YrFh M4y B Stand density/(tree » hm ™ %)
Species 500(E) 650(D) 800(C) 950(B) 1100CA)
BB Setaria chondrachne 0.6240.07 0.7540. 03 0.4740.06 0.3120. 06 0.640.05
i Lysimachia christiniae 0.3820.09 0.5540. 06 0.2540.08 0.2020. 05 0.6540. 02
4% Asystasiella neesiana 0.40+0.06 0.58+0.05 0.57+0.06 0.17+0.04 0.57+0. 04
F & Ophiopogon japonicus 0.3340.07 0.59240. 05 0.1920.06 0.1720. 06 0.3240.07
{5 55 Scutellaria indica 0.7540.06 0.634+0.08 0.68+0.09 0.18+0.03 0.67+0.07
SRKE Oplismenus undulatifolius 0.27+0.06 0.36=+0.10 0.31+0.11 0.24+0.04 0.36+0.05
W Cyperus rotundus 0.4240.12 0.5240. 09 0.4240.08 0.4740.09
4t R 5 Setaria plicata 0.3740.09
B Typhonium schott 0.41+0. 14
B3k Nephrolepis auriculata 0.5740.12
B} IR Rostellularia procumbens 0.4040.09 0.2740.09
3% 5 Oxalis corniculata 0.24740.06 0.3240.09
W Artemisia argyi 0.334+0.07 0.1940.06
22162 Wahlenbergia marginata 0.31£0.11
AR B Adiantum flabellulatum 0.324+0.13
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Table 5 Average value of niche overlap index of dominant populations in shrub layer of C. funebris plantation

Pl

M4 % Stand density/ (tree » hm %)

Species 500(E)

650(D) 800(C) 950(B) 1100CA)

£ Reinwardtia indica

(=)

Je3k Viburnum dilatatum 0.77+0.05 0.
# 3] Vitex negundo 0.86+0.03 0.
WIS Celtis julianae 0.54=+0.09 0.
TS Premna microphylla 0.7740.04 0.
S5 Ficus heteromorpha 0.
ZEMAR Ficus pandurata 0.
Eedil Ligustrum lucidum 0.
HE Elaeocarpus decipiens 0.
KM Celtis sinensis 0.454+0.11 0.

JK ¥k Boehmeria penduliflora 0.

INHERIE K Abelia parvifolia 0.5540.09
#ZE Prunus salicina

M Broussonetia papyrifera

BABE Vitis bryoniifolia

A Myrsine africana

%A Pistacia chinensis 0.5040.09
NIEAK Abelia biflora 0.52740.08
VMl Firmiana simplex 0.6340.12
W# Smilax china 0.5140.09
W0 JE K Viburnum utile

WA Vernicia fordii

& Platycarya strobilacea

A Rhus chinensis

BEWE 2L 4¢ Lonicera ligustrina

WA Pterocarya stenoptera

N4 0T Ligustrum quihoui

.5820.05 0.

4340.02

(=)

.24+0.08 0.48+0.09 0.7340.05
58+0.03 0.44+0.05 0.82+0. 04
6740.05 0.56+0.04 0.8440. 04 0.7140.05
54+0.06 0.51+0.11
54+0.05 0.51+0.05 0.440.09 0.66+0.07
66+0.05 0.3740.05
68+0.05
62+0. 04 0.33+0.11
67+0.05
4740.05
59+0.09
0.39+0.07 0.840.05
0.2940.09
0.3+0.08 0.47+0.11
0.41+0.08

0.3940.07 0.

5740.08
0.382£0.09 0.42£0.09 0.44=0.10

0.33%0.15

0.5120.05
0.43%+0.10
0.5£0.12

0.53

H+

0. 10

ot

0.6

H

0.09

0.274+0.13

H+

0.4%£0.10
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FD. Tree stand density; CD. Tree canopy closure; AS. Slope aspect; SL. Slope; SWC. Soil water content;

SOM: Soil organic matter; STN. Soil total nitrogen content; pH. Soil pH.
H1—H22 and S1—S27 in the figure are same in Table 2 and Table 3

Fig. 3 RDA analysis ordination diagram of dominant populations in herb layer niche width (top left) and

niche overlap (top right) with environmental factors, dominant populations in shrub layer niche width (bottom left)

and niche overlap (bottom right) with environmental factors in Cupressus funebris plantation with different stand densities

A E ST HCTE

Average niche overlape value

e e e e e e

[SS Y % =) |
T T T T T 1

W HE A2 Herb layer R Z Shurb layer
a a

B
& Density/(tree * hm ™)

A—E B 1, RNE/NG 8RR [R5 % B 5]
25 53 (P<<0.05)

& 2

A [R) o3 B BE AR N TARHE 0 A A5 A
HERHCFE

A—E are same as Fig. 1; Different letters indicated significant

differences between different stand densities (P<Z0. 05)

Fig. 2

Average value of the overlap index of shrubs and

herbs niches in C. funebris plantation with

different stand densities
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