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Interspecific associations, niches and community stability of main species in Pinus

massoniana community in karst mountainous cities, the central Guizhou Province

LEI Defang, WANG Zhijie "
College of Life Sciences, Guizhou University, Guiyang 550025, China

Abstract: Studying the interspecific associations, niche width and overlap, and community stability of main species of plant
community will help to understand the community structure and ecological habits of dominant species on resource utilization
which is of great significance to forest management and vegetation restoration and reconstruction. Utilizing July 2021 survey
data in the karst region of Wudang District, Guiyang, the interspecific associations, niche width and overlap and community
stability of main species in the Pinus massoniana community were studied by various methods including variance ratio
(VR), Chi-square test (X* test) , Spearman’s rank correlation coefficient test, Levins’s niche width index, Pianka niche
overlap index, and M. Godron stability analysis. The overall associations among the main species in the tree, shrub and
herb layers of Pinus massoniana community were insignificantly positive. The Chi-square test showed that most of the
species’ pairs (66.67%—80.95% ) in each vertical layer were insignificantly associated, reflecting weak interspecific
associations and independent distribution patterns among the species. Spearman’s rank correlation test indicated that most
species’ pairs in each vertical layer were not significantly correlated, and the correlation between species was weak. Pinus
massoniana exhibited the highest important value and niche width (20.78) , and had niche overlap with all other species.

There was no significant correlation between niche width and important value, and species with larger niche width had a
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higher probability of generating niche overlap with other species, while there was also a high level of niche overlap between
species with smaller niche width. M. Godron stability analysis indicated that the ratios of cumulative inverse of species
number to the cumulated relative frequency ratios of species in the tree layer, shrub layer, herb layer, and the whole
community were 30.16/69.84 , 46.84/53.16, 45.27/54.73, and 46.91/53.09, respectively, which were all far from 20/80,
indicating that both the whole community and its vertical layers were in an unstable state. Therefore, the ecological
restoration and conservation of karst mountain areas, it is important to select species of trees, shrubs and herbs that have
similar ecological habits and biological characteristics, and also have low ecological niche overlap and strong positive
interspecific associations. For example, the pairing of Castanea mollissima and Camellia oleifera in the tree layer, Camphora
officinarum and Rubus corchorifolius in the shrub layer, and Paederia cruddasiana and Parthenocissus semicordaia in the
herb layer. By rationally adjusting and optimizing the species composition at each layer, it will contribute to enhancing the

vertical structural diversity and functional complexity of the community, ultimately leading to improved community stability.

Key Words: Pinus massoniana community ; interspecific associations; niches; community stability; karst mountains cities
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Table 1 Overall interspecific associations among main species of different hierarchical levels of Pinus massoniana community
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Fig.1 Semi-matrix diagram of interspecific association X? test Fig.2 Semi-matrix diagram of interspecific association Y test

among main species in tree layer of Pinus massoniana community
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Fig.3 Semi-matrix diagram of interspecific association Y test among main species in herb layer of Pinus massoniana community
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Fig.4 Semi-matrix diagram of Spearman’s rank correlation test among main species in tree layer of Pinus massoniana community
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Fig.5 Semi-matrix diagram of Spearman’s rank correlation test among main species in shrub layer of Pinus massoniana community

* P<0.05; * * P<0.01; = = * P<0.001
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Fig.6 Semi-matrix diagram of Spearman’s rank correlation test among main species in herb layer of Pinus massoniana community

* P<0.05;

# % P<0.01; * % % P<0.001

K2 DEMBESERIEVHHNERZEMESMEE

Table 2 Importance values and niche widths of dominant species in the different layers of Pinus massoniana community

AR A e Wk AR 2 HEE BN TEE
Growth form No. Species Relative abundance ~ Importance value Niche width
AR 1 b Pinus massoniana 0.55 1.79 20.78
Tree layer 2 FE Castanea mollissima 0.09 0.24 8.65
3 Set#E Betula luminifera 0.10 0.22 4.94
4 M Bk Quercus aliena 0.05 0.17 8.05
5 2K Cunninghamia lanceolata 0.08 0.12 2.16
6 Bl Vaccinium bracteatum 0.02 0.06 4.00
7 MK Aralia elata 0.02 0.06 2.78
8 ¥4 Broussonetia papyrifera 0.02 0.05 2.67
9 AMH Celiis sinensis 0.01 0.05 3.00
10 2K Camellia oleifera 0.02 0.04 11.60
11 ¥ AR Eurya japonica 0.01 0.04 1.85
12 BT Glochidion puberum 0.01 0.03 2.00
13 it Myrica rubra 0.01 0.03 2.00
HEARZ 1 W% Quercus aliena 0.10 0.19 16.63
Shrub layer 2 IR % Ampelopsis glandulosa 0.02 0.04 6.40
3 MK Aralia elata 0.08 0.15 13.41
4 ¥4 Broussonetia papyrifera 0.04 0.07 5.88
5 1% Camphora officinarum 0.03 0.06 4.90
6 FE Castanea mollissima 0.09 0.19 18.47
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AR A 75 Wb AT 22 B AU AL
Growth form No. Species Relative abundance  Importance value Niche width

7 iM% Camellia oleifera 0.06 0.13 10.61

8 KM Celtis sinensis 0.03 0.07 6.72

9 FEMERE Celastrus orbiculatus 0.03 0.05 3.70

10 2 01 Ligustrum lucidum 0.02 0.04 3.60

11 Bi4li Diospyros kaki 0.02 0.04 5.40

12 ¥R Eurya japonica 0.03 0.07 5.57

13 AT Myrsine africana 0.07 0.13 11.95

14 111%§ Rubus corchorifolius 0.06 0.10 9.44

15 JRAEIEH Viburnum utile 0.07 0.12 9.13

FAZ 1 4=l Achyranthes bidentata 0.06 0.12 5.71

Herb layer 2 =ik 4555 Aster ageratoides 0.03 0.05 4.26

3 K%K Carpesium abrotanoides 0.02 0.04 3.27

4 BB Cyclosorus interruptus 0.06 0.12 8.07

5 3 Dicranopteris pedata 0.18 0.29 15.17

Gl Sy

6 ly)\rjltl)[p@fn{c }i})—\allichiana var. kweichowicola 0-11 0-20 15.09

7 iR Ficus tikoua 0.03 0.05 3.57

8 AT Lophatherum gracile 0.05 0.09 8.00

9 15 Miscanthus sinensis 0.07 0.15 10.90

10 BRAG R Paederia cruddasiana 0.05 0.12 12.80

11 ZIMHUER Parthenocissus semicordata 0.02 0.05 5.44

12 MR Parthenocissus tricuspidata 0.03 0.07 7.14

13 JEEE Rubus buergeri 0.04 0.07 5.44

14 ¥ Woodwardia japonica 0.07 0.12 8.56

15 T HUER Parthenocissus quinquefolia 0.02 0.05 1.00

E— 2L BT REIE 45 2 AN ] Pianka A= A0 H S84, vT LR A W R o) 5ot A7 AE AR S & AL
Vi R 5 A Fh o™ Az AR S S RO, BRI IR AR 2 T, 62.83% BN X (49 %) /Y
Pianka /B B FEHORT 0,37.18% MRS (29 X)) A7 A AR S AL H S, Horp10.55>0,>0 IR A 46 X, i
SRR 58.97% ,0,>0.5 BBIXTEALA 3 X, o5 MR 3.85% , T AR AL A H & B AR BRIt
SHMAS S (0.71) FFIAMI(0.71) MRS (0.67) B RIZE(0.59) (3 3) , KB Le )3 % I A
AR PEAR &, T AEAEAE B BN 35 G . HEARJZ T, 94.29% HYFIXE (99 XT) ) Pianka 4= 25 T &5 EK T 0,
5.71% R (6 %) A=A B EE, b ,0.550,>0 MR 84 3T, & SR EH 80.00% ,0,>0.5 1Y
FIXTECA 15 X, (5 B XTE0H 14.29% , #EARJZ AR 507 T & B 48 B0 R A SRR ERAT (0.77) F9 FilLL &3
(0.77) SEFIHHE (0.74) FEARFIILEE(0.69) (R 4) . HAJZH,87.62% MFPXF (92 XF) () Pianka A= &7 &
FRRORT 0,12.38% RIS (13 X)) R A RS ESE, Hd,0.5>0,>0 BIFXTA 79 X, di S50 £
75.24% ,0,>0.5 [ FXTECA 13 X, A7 MXTEO0 12.38% , HEA 2 A 07 8 8 B AR A AR IR = Ik 48 56
(0.71) JH M =k%56 (0.70) FE 4K (0.69) A FITH (0.66) (£ 5),
2.4 BEERUEME

TARIE FEARJZ FAZ AR SR AR B 26 1 R 543510 0.97.0.99.0.99 ,0.99, [81 15 5 FE# g &
(P<0.01) , Wl ERVEIECA 77 Lk 5 BRI LU AE 73 531 R 30.16/69.84 ,46.84/53.16 ,45.27/54.73 ,46.91/
53.09, Y3 B 20/80 , 3% B T ERAMEVE TCI0 & VR SE (R SR 25 1 B2 I P AR R IR i — 250 UE T
PRI SE PR A BT 2 2R (18 7)
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Fig.7 Community stability at all levels of the Pinus massoniana community
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B o5 SRR R A A Y BEAE T T 2 M R A B2 8 38 N IR BE R RE I 5k, TR IS O AR,
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