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Niche characteristics of main plant species in Kalopanax septemlobus
natural population in Fenghuang county

YAO Wang YUAN Zhizhong LONG Hua YANG Zhe LILi

(College of Biology and Environmental Science, Jishou University, Jishou, Hunan 416000, China)

Abstract: Nine natural Kalopanax septemlobus population plots were selected in this study in Fenghuang county, Hunan
province. This study analyzed the niche characteristics of 29 plant species in tree layer and shrub layer by adopting
Levins, Shannon-Wiener, Pianka and Schoener methods. K. septemlobus showed the highest total of importance value of
1.345 in the tree layer. The niche widths of Cunninghamia lanceolata, Xylosma racemosum and K. septemlobus were
higher than other species in the tree layer. The niche overlapping among tree species was relatively high and the
environment requirement of was similar (69.23% and 52.75% of the tree pairs showed high niche overlapping and high
niche similarity). The niche overlap between K. septemlobus and other species showed positive correlation with the niche
breadth of other species. The niche differentiation of shrub layer is not significant, suggesting hot competition between
them when the resource is insufficient. The relationship among the niche value width, niche overlap value, and niche
similarity value is complicated. K. septemlobus showed high niche breadth. It would lose its competitive advantage under

condition with limited resouce, which may impair the population regeneration.

Keywords: Kalopanax septemlobus; natural population; niche; resource utilization; Fenghuang county
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[1]
[2]
1 MRXEHER
(27°44'N
3-4] 28°19'N  109°18'E  109°48'E )
[5-7]
159 C =35 C
10.5d 1 308.1 mL
83 °C
(Kalopanax septemlobus (Thunb.) Koidz.)
(Araliaceae) (Kalopanax)
2 FHiE
8] 21 tHigE
el Ho-t] 2] 2017 9—10 2018 46
1992 9
[13] [14] [15] 1 2 20 mx20 m
[16] 16
[17]
9
5 5S5mX5m
Levins
. . (18]
Shannon—Wiener Pianka
Schoener 1
R1 HEHEKER
Table 1 Basic situation of the plots in this study
/m? /m 1(°)
1 1 2 800 391 109°34'30" 27°57'49" 45 0.80
2 3 4 800 319 109°34'36" 27°57'46" 24 0.75
3 56 800 350 109°2326" 27°46/27" 33 0.90
4 7 8 800 367 109°24'19" 27°46'4" 37 0.70
5 9 10 800 369 109°24'15"” 27°47'3" 21 0.60
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F15E)
/m? /m °)
6 11 12 800 398 109°34'37" 27°55'17" 32 0.75
7 13 400 501 109°3724" 27°56'18" 43 0.80
8 14 400 367 109°35'51" 27°56'18" 37 0.85
9 15 16 800 312 109°3424" 28°01'58" 22 0.80
22 HiEALIE Py Kk j
e s Pianka
2.1 Uit ERAAMIH T 0 1
[19] 23]
Schoener (Ci)
1 r
Ci=1-52|Py-Py (6)
2.2.2 AXEME T & =
) Cik  Schoener i
Levins By  Shannon—
. [20-21] k Cik=Cyi Schoener
Wiener Bswyi
1 (1) 0 1
B(L)i 7 R .
>P; 2.2.3 it h o4t
j=1
r ) Microsoft Excel 365
B(SW)i = _Zl Pij h’lpij (2)
]=
P, - Njj (3) SPSS 19.0 Pearson R P
N, Pearson R
r [24-25]
N;= Z Nij ) P
j=1
Pi i J 3 HFRE5HH
_ ' M3l EEEHHE
1
J 9 28 43
N ' - 55 50 84 104
Pianka (0w 76 115 159
1/2
r r r 14 15
_ 2 2
Olk - Zl: PIJ ij (21 I:)ij X Z; Pk] ) (5) 2 3
1= 1= 1=
Ok  Pianka [ k (1.345)
Pij | ]
*2 FARREEEVMHNYHEZESMMNESMEEE
Table 2 Important value total and niche breadth of main plant species in tree layer
B(L)i B(SW)i
1 (Kalopanax septemlobus) 1.345 6.881 2.061
2 (Xylosma racemosum) 0.638 7.447 2.100
3 (Quercus aliena) 0.422 4.762 1.660
4 (Quercus acutissima) 0.400 6.087 1.853
5 (Cunninghamia lanceolata) 0.371 7.553 2.103
6 (Pinus massoniana) 0.360 6.075 1.980
7 (Cyclobalanopsis glauca) 0.356 4.970 1.743
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& 2(8)
Bwi Bisw)i
8 (llex macrocarpa) 0.232 4.099 1.553
9 (Cupressus funebris) 0.221 5.853 1.847
10 (Castanopsis fargesii) 0.167 4.281 1.617
11 (Celtis sinensis) 0.164 6.046 1.877
12 (Castanea mollissima) 0.136 2.979 1.095
13 (Diospyros cathayensis) 0.136 4.567 1.697
14 (Ligquidambar formosana) 0.124 3.408 1.336
*3 EARETEEYHYMEEELMMESMEEE
Table 3 Important value total and niche breadth of main plant species in shrub layer
Bwi Biswyi
1 (Smilax china) 0.255 7.987 2.126
2 (Camellia japonica) 0.181 8.170 2.139
3 (Rhamnus leptophylla) 0.164 5.436 1.817
4 £ (Rubus hirsutus) 0.144 6.505 1.949
5 (Lindera glauca) 0.128 7.457 2.100
6 (Zanthoxylum bungeanum) 0.108 6.694 1.974
7 (Zanthoxylum armatum) 0.083 6.188 1.879
8 (Mahonia fortunei) 0.081 7.017 2.075
9 (Smilax glabra) 0.076 7.494 2.094
10 (Jasminum nudiflorum) 0.070 6.520 1.978
11 (Photinia serrulata) 0.059 6.270 1.935
12 (Rhamnus davurica) 0.056 5.010 1.739
13 (Actinidia chinensis) 0.048 6.136 1.931
14 (Vitex negundo var. cannabifolia) 0.047 5.455 1.744
15 (Rubus corchorifolius) 0.045 5.713 1.833
32 &EBMEE
) Bw)y Bswy  Pearson R>0.5
(2 Bwi Bsw
0.05( 4)

Bswi
2.061

Bwyi

7.553 7.447 6.881 2.103 2.100

Bisw)i 8.170 7.987

7494 7457 7.017 2.139 2.126 2.094 2.100

2.075

T4 BEEESMSESAMEEEZER Pearson HHXRE

Table 4 Pearson correlation coefficients between the total of

importance value and niche breadth value

B(L)i B(SW)i
0.579" 0.559"
0.608" 0.537"
ok 0.05
3.3 ATMNEE
0i<0.5 91
0.5=0y=1 63
69.23%

(

5)
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0.481 0.821 12
Bwji Bsw)i  Pearson 0.553 0.481 0.501
R 0.494 0.290
( 0
0.777
0.821 0.801 0.653 0.712 0.714
*5 FTABREEEMMEETMNEE(E(Pianka 15)
Table 5 Niche overlap value of main plant species in tree layer (Pianka index)
Oi
0.801
0.599  0.646
0.653  0.824  0.282
0.821  0.785 0.629 0.736
0.588  0.669 0.637 0.668  0.688
0.714  0.871 0.658 0.540 0.560  0.660
0.567 0.674 0476 0.807 0.782 0.619 0.323
0.588  0.628 0388  0.615 0.601 0.437 0.468 0.467
0.712  0.670  0.735 0.620 0.808 0.630 0.458 0.840 0.410
0.553  0.754 0.679 0.566 0.642 0.514 0.587 0.441 0427 0513
0.501 0436 0245 0.604 0.779 0417 0.148 0.607 0.761 0.538  0.328
0481 0.512 0596 0.527 0.729 0909 0.483 0506 0383  0.571 0.541 0.561
0.777  0.583 0.537 0.230 0434 0269 0.672 0251 0425 0396 0230 0.089 0.056

R6 RMFIEMIFEY O Co SEMMFAY BLyiv Bswy B Pearson X R EL

Table 6 Pearson correlation coefficients between By

Bysw)i value of other species and Oj

Cixof Kalopanax septemlobus with other species

Pearson
O Cik
Bwi 0.494 0.899"
Bsw)i 0.290 0.791"
ok 0.01
105 0.5=0y=1
103 98.10% 7
®7 EARETEEBVYMIETNESRE
Table 7 Niche overlap value of main plant species in shrub layer
O
0.948
0.755 0.757
-] 0.868 0.879  0.675
0.900 0.885 0.777 0.798
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& 1(8)
(o
&%
0.791 0.869 0.637 0.869 0.722
0.897 0.880 0.741 0.905 0.860 0.823
0.815 0.865 0.832 0.866 0.805 0.940  0.882
0.835 0.946 0.769 0.825 0.778 0.908  0.799 0.896
0.841 0.804 0.599 0.786 0.927 0.642  0.761 0.691  0.635
0.888 0.858 0.624 0.615 0.748 0.700  0.752 0.698  0.749 0.675
0.777 0.822 0.794 0.852 0.678 0.839  0.904 0.895  0.862 0.496 0.632
0.783 0.844 0.642 0.841 0.898 0.673  0.811 0.714  0.727 0.889 0.563 0.649
0.763 0.799 0.539 0.842 0.822 0.649 0.754 0.652  0.742 0.809 0.484 0.635 0.870
0.726 0.822 0.580 0.696 0.682 0.667  0.536 0.613  0.856 0.618 0.564 0.571 0.674 0.811
3.4 AEZSAMAME 0.8 C 6
Cik<0.5 0.5=Cy=1 € 8
48 52.75%
0.755 0.773 0.628 0.577
0379 0.773( 8)
9
0.482 0.379 0.459
Pearson 0.495
*8 FAREEEVMMAETSLMBILLAIE
Table 8 Niche proportional similarity value of main plant species in tree layer
Ci
0.773
0.547  0.548
0.628  0.701 0312
0.755 0.698  0.562  0.631
0.577  0.602  0.524  0.597 0.582
0.572  0.731 0.627 0461 0478  0.549
0.552  0.627 0462 0.669 0.675 0.614 0.407
0.541 0.588 0.360 0.522 0.520 0.377 0.456 0.435
0.617  0.608 0.637 0.502 0.640 0.549 0.483 0.719 0.400
0.482 0.593 0.583 0431 0554 0476 0.559 0420 0407  0.459
0379 0.345 0245 0424 0524 0369 0.190 0527 0.623 0.480  0.305
0.459 0479 0502 0489 0.637 0.756 0417 0504 0294 0494 0.513 0.507
0.495 0375 0448 0.156 0309 0.189 0.525 0.192 0376 0283 0.197 0.084 0.042
0.5=Cy=1 101
96.19% 9
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Table 9 Niche proportional similarity value of main plant species in shrub layer
£
0.868
0.639 0.647
] 0.739 0.767  0.579
0.789 0.799 0.668  0.705
0.678 0.747 0.509 0.756 0.674
0.794 0.756 0.603 0.787 0.761 0.728
0.708 0.776  0.671  0.731 0.747 0.832  0.758
0.705 0.833  0.630  0.735 0.694 0.804  0.695 0.814
0.730 0.728 0.530  0.706 0.854 0.656  0.651 0.646  0.607
0.757 0.782  0.615 0.550 0.665 0.576 0.673 0.650  0.668 0.586
0.660 0.661 0.651  0.697 0.624 0.689  0.781 0.737  0.698 0.454 0.542
0.671 0.739 0.583 0.735 0.780 0.592  0.680 0.599  0.631 0.765 0.564 0.541
0.661 0.648 0.543 0.709 0.689 0.521  0.669 0.558  0.608 0.685 0.494 0.529 0.743
0.631 0.696 0.580 0.596 0.570 0.557 0.456 0.586  0.724 0.596 0.596 0463 0.621 0.755
\/\ AY \/\
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