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Interspecific segregation of old-growth Karst forests in Maolan, Southwest China
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Abstract: The segregation relationship between different species pairs is helpful for revealing the phenomena of species
interactions, community structure and dynamics. It can be used to explore the impacts of environmental differences on
species distribution. Practically, such study is the scientific fundamental of species conservation and restoration and
reconstruction of degraded ecosystems. The Karst forest in Maolan National Natural Reserve of Guizhou Province,
southwestern China is a rare, original forest remnant in the mid-subtropics of the world. However, little is known about the
interspecific relationship of the species. In order to investigate the interspecific segregation characteristics of the species in
karst forest, so as to discuss the mechanism of species coexistence on Karst habitat, We set up two plots of 1hm’ ( named P1
and P2, respectively) in two old-growth, evergreen-deciduous broadleaved mixed Karst forests in Maolan National Nature
Reserve, Guizhou Province of SW China. All woody species with the diameter at breast height ( DBH) = lcm were
identified and surveyed. The distribution map of 43 tree species with abundance =20 individuals from two Karst forest
communities were drawn using the Geographical Information System software ( ArcGIS). The nearest neighbors of each
individual and the distances between every individual-neighbor pair were obtained by using ArcGIS’ s extension module.

The interspecific segregation in the multi-species community was then analyzed using a sub-table method of a N x NV nearest-
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neighbor contingency table. The Pielou’s coefficient of segregation (S) was adopted to measure the segregated degree
between two species. The results show that segregation relations between most of the species are random in two karst forest
communities (60.91% and 63.34% , respectively). Some species pairs are positively segregated (38.76% and 35.66% |,
respectively) and a few pairs are negatively segregated (0.33% and 1.0% , respectively). Our results support the Pielou’
s opinion that negative segregation is rare in old-growth plant communities. This showed that interspecific competitive
exclusion is weakened between the species, and the two forests were at a stable climax stage. According to their adaptability
to the environment and relationships between plants and environment, the 43 species from two forest plots were divided into
three ecological species groups (ESG). In Plot one, the first ESG includes 17 big tree species such as Cyclobalanopsis
glauca, Clausena dunniana, and Engelhardtia roxburghiana, which are light-demanding and drought-tolerant in the first
canopy tree layer. The second ESG is 18 tree species in the sub-canopy tree layer including Acer wangchii, Viburnum
brachybotryum , and Swida parviflora etc that have less drought-tolerance and some extent shade-tolerance. The ESG 3 has 8
woody species with broad distribution range in mostly the shrub layer. In Plot two the ESG 1 has 13 dominate tree species
including Castanopsis carlesii var. spinulosa, Rapanea neriifolia, and Osmanthus fragrans etc in habitat of relatively high
soil moisture. 19 tree species such as Distylium myricoides, Lindera communis, and Clausena dunniana occur in the ESG 2.
These species grow in relatively dry habitat. The ESG 3 has 12 tree species of sub-canopy layer, occupying broader
ecological niche in Plot two. The ecological characteristics and habitat preference of the species in each group showed
significant differences. The results also indicated that interspecific segregation is closely related to habitat heterogeneity of
karst terrain. Species pairs in different habitats mostly tend to be more positively segregated, but species with similar habitat
preference or widely distributed are more likely to be random neighbor or negatively segregated. Therefore, interspecific
relationship based on differentiation of habitat may be one of the important mechanisms of species coexistence in species-rich

karst forest.
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Fig.1 Location of two 1hm?plots in Maolan National Nature Reserve
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Table 1 General information of two 1hm?plots in Maolan Karst forest

b5 TR G R/ m BB/ (°) Berw HOBRBER % T
Plot code Area/hm? Latitude/Longitude Altitude Slope Aspects Rock-bareness rate Disturbance
25°18.653'N,
P1 1 107°57. 483'E 835—912 45 ES 85 2P Low
25°18'07"N,
P2 1 107°57"21"E 895—938 30 ES,EN 40 BPE Low
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Table 2 Name and No. of 43 species with more than 20 individuals in two Karst forest plots in Maolan

P1 P2
s Fhg ZE  EEHE| S Ma L HEME
No.  Species Abundance IV No.  Species Abundance v
1 H X Cyclobalanopsis glauca 289 4.02 1 WA Engelhardtia roxburghiana 221 3.45
2 RIFHE Acer wangchii 285 5.43 2 VERGAAE Castanopsis carlesii var. spinulosa 206 9.31
3 S P IE% Viburnum brachybotryum 215 3.84 3 AL Rapanea neriifolia 205 3.09
4 KAE+KI3% Mahonia duclouxiana 215 3.46 4 A HFH BB Distylium myricoides 201 4.23
5 #5# Bz Clausena dunniana 206 5.41 5 #:4E Osmanthus fragrans 183 3.85
6 4% Y54 Pittosporum crispulum 165 3.39 6 JE ff#EBY Rhododendron latoucheae 174 3.88
7 INEBEAR Swida parviflora 138 2.88 7 ZHl Aidia canthioides 168 2.73
8 HL22K Gomphandra tetrandra 123 1.69 8 FMH Lindera communis 157 2.44
9 FMH Lindera communis 121 2.39 9 KR = Sloanea sinensis 97 2.71
10  #42 Engelhardtia roxburghiana 105 1.32 10 ME&EMLMK Lasianthus japonicus var. lancilimbus 97 1.53
11 INRIEAE Machilus microcarpa 105 1.98 11 Vi 7 Clausena dunniana 83 1.75
12 LB Symplocos sumuntia 93 1.94 12 40 X Cyclobalanopsis myrsinaefolia 86 4.38
13 Lenikh Celtis biondii 90 4.31 13 JeM1ILHL Symplocos lancifolia 85 1.64
14 KifbZ=M Linociera ramiflora 86 1.48 14 [& 54k Platycarya longipes 74 3.51
15 £ B8, Acer sycopseoides 83 1.32 15  FZINRAY Reevesia glaucophylla 73 1.72
16 [®] SRAL 7 Platycarya longipes 81 5.77 16 )l Cinnamomum wilsonii 62 1.33
17 #:JbAKZEF Litsea subcoriacea 78 1.36 17 E1ILHIM Lindera nacusua 62 0. 88
18  BRMZ 4 Brassaiopsis quercifolia 76 1.53 18  JKA¥E Lithocarpus henryi 61 2.17
19 = HREEAM; Carpinus pubescens 68 2.53 19 KB TF Euonymus myrianthus 60 1.33
20 BRI Stranvaesia amphidoxa 63 1.21 20 2T30HR Acer fabri 57 1.17
21 Jlifii Diospyros oleifera 61 1.78 21 K Cyclobalanopsis glauca 54 1.46
22 1| Cinnamomum wilsonii 57 1.11 22 PiARZETF Neolitsea aurata 52 1.15
23 FEM B Beilschmiedia kweichowensis 51 1.18 23 B¢ HE Daphniphyllum oldhami 40 1.08
24 /NMHii Diospyros dumetorum 51 1.16 24 HERZE Camellia furfuracea 39 0.97
25  FEINMRAP Reevesia glaucophylla 47 0.78 25  FEMA T llex ficoidea 39 1. 89
26 ZIIBHR Acer fabri 47 1.19 || 26  F MW Meliosma fordii 36 1.21
27 M FEZ Nothopanax davidii 46 0.96 27 4§ Pittosporum crispulum 36 0.85
28  HKELE Mallotus philippensis 44 0.94 28 = HIEHEAM Carpinus pubescens 34 2.13
29  4EREIBEA Swida austrosinensis 44 1.30 29  AEMMHAL Eriobotrya henryi 34 1.16
30 R TP Evonymus dielsianus 39 0.90 30  JII4#% Lindera pulcherrima var. hemsleyana 33 0.71
31 B HEH R Distylium myricoides 38 0.70 31 #EF Gardenia jasminoides 33 0.79
32 JUVGHK Acer tonkinense 34 0.85 32 BN B Beilschmiedia kweichowensis 31 0.85
33 #iM5 KX Cyclobalanopsis myrsinaefolia 34 1.13 33 /KT Adina pilulifera 30 0.77
34 M Phoebe kwangsiensis 33 0.74 34 I1#H Symplocos sumuntia 29 0. 86
35 WM Toxicodendron succedaneum 31 0.67 35  WSREHA Pittosporum podocarpum 28 0.63
36 MLHE Eriobotrya japonica 31 1.16 36 = 11# X Cyclobalanopsis sessilifolia 27 0.64
37 H AAH:YE Elaeocarpus japonicus 30 1.16 37 KD Celtis biondii 27 0.83
38 B AAH Photinia davidsoniae 30 0. 86 38 /NRUEMG Machilus microcarpa 26 0.70
39  ZIMK Handeliodendron bodinieri 26 1. 49 39 Kb AKRZEF Litsea subcoriacea 24 0.57
40 BB Tarennoidea wallichii 25 0.55 40  HIEEKTE Tarenna mollissima 22 0.51
41 B RAT Nandina domestica 23 0. 47 41 kM Alniphyllum fortunei 22 0.72
42 JKAEE Lithocarpus henryi 22 0.44 42 YT EE#E Vaccinium mandarinorum 21 0.61
43 7 B Meliosma fordii 21 0. 84 43 HERGBRA Swida austrosinensis 20 0.55
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Table 3 N x N nearest-neighbor contingency table

JEbk Base plant I 4B Nearest neighbor
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AR + U5 25 R B 7% (Comm.  Platycarya longipes + A- Base plant Fii Species S, Ffi Species S;  j it Total
cer wangchii + Clausena dunniana) , ] P2 #£30 FG R i Specfes Si ™ " i ¥ My
KEE + TR + A5 SR BE (Comm. Cas- "

A3t Total ng; +n n; +n; Néi

tanopsis carlesii var. spinulosa + Cyclobalanopsis myrsi- Ny Fh i AR MAZ A
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WA % 43 DY F T B & B 903 Xof Xt iy b

[F1] 5385 23T , 22 B A A st vp b g [ LA FEATLBI SR ) o5 R 22880, 1E 2 B AP X IR 2, T 47 23 B b X 0 20, 23] A
50.33% f11.0% (F5,82),
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Table 5 Proportion for various kinds of interspecific segregation of 43 species in two Karst forest plots in Maolan

H 1E5MES iGid ) FEALHLESR
Plot Positive segregation Negative segregation Random segregation
P1 350 X% 3 %t 550 X
38.76% 0.33% 60.91%
P2 322 %t 9 Xf 572 %t
35.66% 1.0% 63.34%

BEAh, KA 5 B X RO AR A A A 2 T IR, 4 P1 AR Hp e B 22 FOARAR | B4 A
Pt SRR s P2 AR R (9 2 ST B A LL AL L IR B AR SRR 45 o & A2 IE 70 B B, He el 4844 [
PR EL S T 5, 40 P1AE AP B0 28 SR 2 SR8 BEA L R IR (B SR AL (75 RV RI/INEEBR A s P2 A st
PV P R AN A 55 (X V8 P R A A AR ARE A A I ISR A R B A AL B S o T FREATL Bk 08 o g L QB AR )
FHIRAHE R, 40 PLAEH AP R+ R I0 55 5 SR, P2 ARt A BAT S 3 TR 2%
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Fig. 2 Constellation diagrams of interspecific segregation of 43 species with more than 20 individuals in two Karst forest plots in Maolan
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