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The correlation between the environmental factors and animal community

structure in Boduo cave and Jialiang cave of Guizhou Province
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Abstract The mollusc arthropod and chordate visible to naked eye in Boduo cave and Jialiang cave Libo county
Guizhou PR China were observed and collected several times on February and July of 2002 — 2005. 1045 samples
collected in Boduo cave belong to 3 phyla 6 classes 13 orders 27 families 45 species or groups including a new species
Chamalycaeus libonensis sp. nov. . 469 samples collected in Jialiang cave are subordinated to 3 phyla 6 classes 9
orders 24 families 52 species or groups. According to the animal species and their numbers in the light area of the two
caves 6 animal communities were classified. According to the analysis of community diversity community D 8.3223 D
3.4677 D 3.8286 D 0.9057 C 0.0404 and D-E 0. 6611 have the highest species richness index

diversity maximum diversity evenness dominance and similarity index respectively. The results of correlation analysis
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between environmental factors and community diversity showed that the content of organic matter in soil has the much
significant correlation r =0.908 0.913 0. 826 and 0. 818 respectively  with species species richness index

community diversity and maximum diversity index of community and has the significant correlation r =0.674 with the
evenness index of community. The content of CO, in air has the negative correlation with species the species richness
index and the diversity maximum diversity and evenness index of community and their correlation coefficients are
-0.324 -0.552 -0.573 -0.345 and -0.742 respectively. The above results indicated that the content of
organic matter in soil and the content of CO, in air are the important factors that influence the community change of cave

animals.

Key words environmental factor animal community structure Boduo Cave Jialiang Cave Guizhou Province
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3.1
1514 1045 3
13 27 45 Chamalycaeus libonensis sp. nov.
469 36 9 24 52 1 2 3
1
Table 1 Statistics of the classification of the animals in Boduo and Jialiang caves of Guizhou province
Cave name Phylum Class Order Family Species or group
Boduo cave 3 6 13 27 45
Jialiang cave 3 6 9 24 52
2
Table 2  The species or group composition and relative individual numbers of mollusca arthropoda and chordata in Boduo cave
Species or group LB RLB DB P
Cyclophoridae
Cyclophorus exaltatus 1 0.10
Ptychopoma humile 58 5.55
Platyrhaphe hunana 62 5.93
Diplommatina apicina 55 5.26
Chamalycaeus libonensis sp. nov. 28 9 3.54
Subulinidae
Tortaxis mandarinuse 16 1.53
Opeas gracile 0.67
0. striatissimum 2 1 0.29
0. gracilior 2 2 0.38
Camaenidae
Trichochloritis percussa 10 0.96
Clausiliidae
Euphaedusa sp. 10 1 1.05
Enidae
Mirus hartmanni 3 1 0.38
Ariophantidae
Kaliella munipurensis 5 0.48
Euplecta sp. 7 40 201 23.73
E. iripilaris 41 26 8 7.18
Pupillidae
Anauchen angulinus 0.86
Boysidia hunana 4 0.38
B. guiyangensis 13 1.24
Corrillidae
Plectopylis stenochila 2 0.19
Bradybaenidae
Bradybaena strictotaenia 3 0.29
B. similaris 4 0.38
Chalepotaxis infantilis 121 2 5 12.25
Buliminopsis buliminus 4 0.38
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2
Species or group LB RLB DB P
Platypetasus trochomorpha 14 1.34
P. trephostoma 36 3.44
Oniscidae
Pocellio scaber 1 12 1.24
Phalangiidae
Opilio sp. 35 3.35
Theridiidae
Achaearanea tepidariorum 1 0.10
Lycosidae
Pirata subpiraticus 1 0.10
Salticidae
Euophrys undulatovittata 3 1 0.38
Nesticidae
Nesticus libo 1 1 0.19
N. wengwai 2 0.19

Tetragnathidae

Leucauge magnifica 1 0.10
Agelenidae
Coelotas luctrosus 1 1 0.19
Telemidae
Telema liangxi 4 1 2 0.67
Scutigelidae
Thereuopoda clunifera 4 0.38
Strongylosomidae
Orthomorpha sp. 14 1.34
Paradoxosomatidae
Oxidus grasilis 22 2.11
Hylomini sp. 8 0.77
Cryllacridae
Diestrammena marmorata 11 45 5.36
Noctuidae 2 0.19
Tipulidae
Tipula sp. 3 0.29
Pselaphidae
Batridodellus callissimus 22 2.11
Rhinolophidae
Rhinolophus pearsoni 32 3.06
Muridae
Rattus edwardsi 1 0.10
Total 525 103 417 100
Yo 50.24 9.86 39.90
LB Light belt RLB Reflection light belt DB Dark belt P Percentage % 15%
Species over 15% of the total are dominant 1% ~15% Species between 1% — 15% of the total are common 1% Species

below 1% of the total are rare
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3

Table 3 The species or group composition and relative individual numbers of mollusca arthropoda and chordata in Jialiang cave

Species or group LB RLB DB P
Cyclophoridae
Diplommatina paxillus 2 0.43
D. herziana 4 0.85
Lagochilus glabratum 3 0.64
L. longipilus 12 4 3.41
Chamalycaeus nanus 21 5 2 5.97
Scabrina hirouta 6 1 1.49
Dioryx kobeltiana 5 1.07
Pseudopomatias amoenus 1 0.21
Cyclophorus martensianus 5 2 1.49
Subulinidae
Tortaxis mandarinuse 10 3 1 2.99
Opeas gracile 4 1 1.07
0. striatissimum 2 0.43
Camaenidae
Ganesella conispira 4 1 1.07
G. microbembix 3 2 1.07
G. sp. 5 1.07
Clausiliidae
Euphaedusa aculus 7 3 3 2.77
Enidae
Mirus hartmanni 4 0.85
Endodontidae
Discus pauper 4 0.85
Corrillidae
Plectopylis schistoptychia 6 2 1.71
P. sp. 9 4 2 3.19
Ariophantidae
Kaliella deressa 6 2 1.71
K. pyramidata 3 0.64
K. eucoaus 10 3 2 3.19
K. polygyra 2 0.43
Macrochlamys rejecta 12 6 26 9.38
M. resinacea 8 3 3 2.99
Euplecta sp. 1 0.21
Bradybaenidae
Bradybaena similarts 4 1 1 1.28
Chalepotaxis infantilis 18 8 4 6.40
Aegista aubryana 2 0.43
Oniscidae
Pocellio scaber 5 1.07
Phalangiidae
Opilio sp. 2 0.43
Agelenidae
Tegenaria domestica 8 2 2 2.56
Theridiidae
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Species or group LB RLB DBP
Achaearanea tepidariorum 2 1 1 0.85
Chrysso venusta 1 0.21
Theridion adamsoni 1 0.21
Tetragnathidae
Leucauge magnifica 2 0.43
Araneidae
Cyclosa monticola 1 0.21
C. laticauda 1 0.21
Telemidae
Telema dongbei 2 1 1 0.85
Uloboridae
Octonoba sinensis 1 0.21
Linyphiidae
Neriene japonica 1 0.21
N. nigripectoris 2 1 1 0.85
N. sp. 2 0.43
Heteropodidae
Thelecticopis severa 1 0.21
Heteropoda venatoria 1 1 0.43
Paradoxosomatidae
Kronopus sp. 2 5 1.49
Kronopolites sp. 3 12 3.19
Noctuidae
Sypna sp. 2 3 3 1.71
Cryllacridae
Diestrammena marmorata 12 18 23 11.30
Rhinolophidae
Rhinolophus pearsoni 36 7.68
Vespertilionidae
Myotis altarium 28 5.97
Total 223 85 161 100
% 47.55 18.12 34.33
2 Annotation is same to table 2
2 Euplecta 23.73%
3 Diestrammena
marmorata 11.30%
3.2
6
A Chalepotaxis infantilis Platyrhaphe hunana
23.05% 11.81%
B Euplecta + E. iripilaris
38.83% 25.24%
C + Opilio
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48.20%  10.79%
D Chamalycaeus nanus +
9.42% 8.07%
E +
21.18% 9.41%

F Rhinolophus pearsoni + Myotis altarium
22.36% 17.39%

3.3
Margalf Richness index D= S-1/InN Shannon-Weiner
S H,
index H = - z P, InP, J =— Simpson
i=1 max
C=Y n/N? Whittaker I=1-0.5 Y%
‘ a; - b, ‘ 4 5
4
Table 4 Diversity evenness and dominance indexes of different community
Community S D H H o J ¢
A 31 4.7889 2.6747 3.4340 0.7789 0.1077
B 12 2.3734 1.7290 2.4849 0.6958 0.2431
C 20 3.1493 1.9126 2.9957 0.6384 0.2652
D 46 8.3223 3.4677 3.8286 0.9057 0.0404
E 27 5.8524 2.9365 3.2958 0.8910 0.0790
F 20 3.7391 2.3028 2.9957 0.7687 0. 1367
S No. of species D Richness of species H' Diversity of community H' . The biggest diversity
of community J' Evenness of community C Dominance of community
5
4
Table 5 Similarity index between every two communities
D 8.3223 A 4.7889
. B C D E
Community
B 0. 1408
D 3.4677 A 2.6747 ¢ 0-0840° 05336
D 0. 1440 0.0871 0.0778
E 0. 1459 0.1262 0. 1481 0.6611
F 0.0412 0. 1575 0.2015 0.2596  0.4335
D 0.9057 >E 0.8910 >A 0.7789 >F 0.7687 >
B 0.6958 > C 0.6384 C 0.2652 >B 0.2431 >F 0.1367 >
A 0.1077 >E 0.0790 >D 0.0404
5 D E 0.6611 B C 0.5336 E F 0.4335
3.4
6 SPSS12.0
7
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6
Table 6 Measure value on part of environmental factors in different community
T, H pH AO AN ACO SCa SK SP SNa SOM
Community C % 0% 0% 0% % mg/kg mg/kg mg/ kg %
21.9 81.0 7.0 - - 0.089 13.82 - - - 2.15
B 19.6 92.1 6.7 - - 0.082 11.00 - - - 1.66
C 17.2 96.0 6.7 - - 0.083 6.26 - - - 2.21
D 15.0 97.0 6.0 21.0 78.0 0.058 11.30 1974 702 567 4.86
E 14.0 98.0 6.5 20.6 76.3 0.046 2.73 927 1631 693 2.49
F 13.0 99.0 6.5 21.0 77.2 0.057 12.20 2809 2389 931 1.91
T, Air temperature H Humidity pH pH  pH value AO Content of oxygen in air AN Content of
nitrogen in air ACO Content of dioxide in air SK Content of potassium in soil SNa Content

of sodium in soil SCa

Content of organic matter in soil —

Content of calcium in soil SP

Not measure

Content of phosphorus in soil SOM

the same below

7
Table 7 The standardized data of community diversity and part of environmental factors in different animal community by standard deviations
Community
Item
A B C D E F
S -0.42440 -1.18832 -0.50928 1.69760 0.08488 -0.50928
D 0.03962 -1.08217 -0.72195 1.67965 0.53298 -0.44813
H' 0.26136 -1.18562 -0.90470 1.47469 0.66193 -0.30767
H' o 0.57092 -1.50081 -0.38582 1.43227 0.26925 -0.38582
J -0.00808 -0.76761 -1.34296 1. 19665 1.05698 -0.10499
c -0.41665 1.08174 1.32630 -1.16141 -0.73425 -0.09572
T, 1.48289 0.81632 0. 12076 -0.51684 -0. 80666 -1.09647
H -1.90533 -0.27219 0.32168 0.47015 0.61861 0.76708
pH pH 1.30261 0.40080 0.40080 -1.70341 -0.20040 -0.20040
AO - - - 0.57735 -1.15470 0.57735
AN - - - 0.97983 -1.01902 0.03919
ACO 1.12326 0.72682 0.78345 -0.63242 -1.31204 -0.68906
SCa 1.01883 0.34571 -0.78571 0.41732 -1.62830 0.63215
SK - - - 0.07494 -1.03536 0.96042
Sp - - - -1.03202 0.06746 0.96456
SNa - - - -0.88360 -0.20197 1.08557
SOM -0.33972 -0.75937 -0.28833 1.98120 -0.04853 -0.54526
Pearson 7 Pearson
8
8 SNa 0.998 <0.05
SOM S D H .
0.908 0.913 0.826 0.818 <0.05
S DH H,,
0.959 0.939 0.975 <0.01 Cc -0.825
<0.05 D H H,. 7 0.983
0.929 0.891 <0. 01 <0.05 C
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~0.889 <0.05 H H, J 0.937  0.931
<0.01 <0.05 Cc -0.952 <0.
01 H, C -0.839 <0.05 J C
-0.959 <0.01
8 Pearson

Table 8 The matrix on Pearson correlation coefficient of different species of animal community in Boduo cave and Jialiang cave

S D H H e 7 C AT H pH A0 AN ACO  SCa SK SP SNa

D 0.959 ™

H 0.939™ 0.983 ™

H\ o 0.975* 0.929™ 0.937*

J 0.761 0.891* 0.931™  0.750

C -0.825" -0.889" -0.952" -0.839" -0.959*

T, -0.158 -0.344 -0.330 -0.192  -0.436 0.345

H -0.038 0.152 0.080 -0.052 0.187 -0.030 -0.918 ™

pH -0.587 -0.710 -0.616 -0.486 -0.620 0.513 0.714  -0.708

AO 0.257 0.045 -0.051 0.159 -0.413 0.114 0. 000 0.000 -0.500

AN 0.682 0.509 0.425 0. 605 0.064 -0.367 0.470  -0.470 -0.849 0.882

ACO -0.324 -0.552 -0.573 -0.345 -0.742 0.624 0.899* -0.745 0.709 0.997* 0.915

SCa  0.134 -0.043 -0.018 0.056 -0.103  -0.088 0.421  -0.523 0.128 0.996 0.839 0.443

SK -0.197 -0.402 -0.488 -0.294 -0.774 0.542  -0.443 0.443 -0.065 0.897 0.583 0.861 0.931

SP -0.980 -1.000 -0.994 -0.995 -0.885 0.985 -0.998*  0.998 " 0.894-0.058 -0.521 -0.133 0.028 0.390

SNa -0.906 -0.976 -0.992 -0.944  -0.969 0.998* -0.985 0.985 0.765 0.175 -0.309 0.100 0.259 0.593 0.973

SOM  0.908* 0.913*  0.826" 0.818 0.674 -0.655 -0.309 0.247 -0.824* 0.331 0.736 -0.395 0.036 -0.121 -0.961 -0.871
w <0.01 at the 0.01 level 2-tailed * <0.05 at the 0.05 level 2-tailed R Pearson

correlation coefficient

4
6 SOM S
D H
6 ACO SDH H,, J'
CO, 692 pumol/mol 6
330 mol/mol *' 209. 69%
Co, Co, 10000 ~
30000 pmol/mol 2
o,
Euplecta

. . 20
Chamalycaeus libonensts sp. nov. "
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