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The Correlation of Partial Environmental Factors to
Animal Community Structure in Longdong Cave
and Wanjiadong Cave of Guizhou Province

LI Dao-Hong
School of Geographical & Biological Sciences  Guizhouw Normal University ~Guiyang 550001  China

Abstract The observation and collection of the mollusc arthropod and chordate visible to naked eye in Longdong cave
and Wanjiadong cave of Zunyi City have been carried out in October 2005 and February 2006. 454 samples discovered
in Longdong cave are subordinated to 3 phyla 6 classes 13 orders 20 families 29 species or groups 1 726 samples
discovered in Wanjiadong cave are subordinated to 3 phyla 7 classes 11 orders 18 families 22 species or groups.6
animal communities are divided according to the kinds and numbers of animals in the light belt of two caves. According
to the analysis of community diversity and the richness index of species the diversity maximum diversity evenness
dominance and similarity index of community are carried respectively by community A 3.1932 C 2.078 8 A
2.8332 B 0.7828 E 0.3789 and B-E 1.785 4 .Besides the correlation of some environmental factors to
community diversity is studied. The result shows that the content of organic matter in soil has an extremely distinctive
correlation to diversity index of community with the correlation figures of 0.828 whose 2-tailed significant examines is

at the<<0.05 level. The content of CO, in air has a slightly negative correlation to species the richness index of species
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and the diversity maximum diversity and evenness index of community with the correlation figures of — 0.160
-0.263 -0.072 -0.117 and - 0.031 respectively which proves that the content of organic matter in soil and the
content of CO, in air are the important elements influencing the community variation of cave animals.
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Table 1 Statistics of the classification of the animals

in Longdeng and Wanjiadong caves of Guizhou Province
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Table 2 The species{or group} composition and
relative individual numbers of mollusca, arthropoda and
chordata in Longdong cave

3 (SR BE ) Species or group IB RLB DB P

X & nom B @ TR
Cave name Phylum Class Order Family Species or
group
TR Longdang cave 3 6 13 20 29
B KiF Wanjiadong cave 3 7 11 18 22

ME2MEIATLUEN, FRAM KL
P B B BB M D ( Diestrammena marmorata ), 5
ZREHEREN 21812 TERBAHRMERE S
0 B S A 10l W9 ( Anauchen angulinus ) ¥ 0]
YR ( Anauchen ), 53 B (5 % 2 % B W
25.55% 1 29.38% -
3.2 BGEAEMN WEAREEN AR 5
PR MBE B R AR KA XHERE TR
F.oOlEERNTRBAMSIIEL SR 6 T
HMEEE KA NT

PR A8 MEHENGERRFD
ARE BEBRERE®, 255 & SHER
7 40.00% 1 17.33% .

BEB TR+ MUAIREIAELR
Hs L RE Y A E R, B 5% B
B 39.229% 0 27.45% -

i AE Hydrocenidae

BRK -S4 Ceorissa bachmanni 5 1.10
LI H Cyclophoridae o0 13.22
H 39 Subulinidae

HE Y Opeas gracilis 3 0.66

FE R 0. striatissimum 3 0.66
#5157 58 %5 8§ Bt Ariophantidae

/BB Microcystis minutis 3 .27

EEEEY Macrochlamys rejecta 6 1.32
KL MH Pupillidae

B LU\ Anauchen angulinus 3 0.66

WU 4. sp. 18 3.96
+ 2 B Decapoda 26 5.13
% B B Brachyur 4 0.88
KH B %# Phalangiidae

& ¥ Opilio sp. i 1 1 0.66
Bk F} Theridiidae

RE %% Acheearanea tepiduriorum 3 1 0.88
BE¥H Salticidae

8RR Plexippus sp. 5 3 1 1.98
% B Agelenidae

R% Urobia sp. 3 1 0.88

%KL % Agelena Limbata 2 0.4
FE¥F Araneidae

WP Araneus ejumodi 6 1.32

A 4 .sp. 3 0.66

% 1.sp. 1 0.
% $} Leptonetidae ‘

% Leptoneta sp. 1 0.22
% Fl Thomisidae

B %% Phrynarachne sp. 3 0.66

B 5B Crllacidse
RE+E & Diestrammena marmorata

B2 Lithobiidae

B LB Bothropohys asperatus 1 0.22
2 b ¥ Paradoxosomatidae

A Dbl Hylomini sp. 9 N 26 12.12
8RR Nepriculidae 1 115 374
KEE Tipulidae

KL Tipula sp. 7 1.54

# k%% Rhinolophidae

PR K Rhinofophus affinis 18 3.97
N KE R pusillus 36 7.93
KU L R roux 24 5.29
& it Total 150 51 253 100

B 7+ H Percentage (% ) 33.04 11.23 55.73

LB: % 37 (Light belt) , RLB: 55 JE % ( Reflection light belt)
DB: B8EH (Dark belt),P: & 4 H ( Percentage) (% ); & S MM
159 L EREBF, & 19 - 159 hEEH, S 1% LT HHRE
.
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Table 3 The species (or group) composition and
relative individual numbers of mollusc, arthropoda and
chordata in Wanjiadong cave

Fh 4 (2R 3 B¥ ) Species or group LB RLB DB P
KB H Hydrocenidae

B K LB GCeorissa bachmanni 2 0.12
R OMF Cyclophoridae 260 15.07
10157 95 5% 88 F4 Ariophantidae

K /NBEB Microcystis minutis 11 22 1.9}

ZE G Macrochlamys rejecta 1
AT G B Pupillidae

£ {108 DA Anguchen angulinus 75 366 25.55

MU A sp. 23184 300 29.38
1 2 B Decapoda 1 0.06
K ¥ B % Phalangiidae

H¥% Opiliv sp. 1 i 0.12
BE¥R Bl Salticidae

$4 K Plexippus sp. 8 2 0.58

XA B ¥ Myrmarachne farmicaria 1 0.06
TS} % # Agelenidae

5 W 2% Agelena labyrinthica 1 0.06
E%# Arnecidae

WP PR ¥k Arameus ejasmodi 1 2 0.18

B 4.sp. 3 0.18
A #:F Thomisidae

il 2% Phrnarachne sp. 2 0.12
B 1 % Bl Theridiidae

@ B % Chrydsso sp. 1 0.06
A B8 F Lithobiidae

7 A 8% Bothropohys asperatus 4 0.23
2 DBt # Paradoxosomatidae

A1 5Bk Hylomini sp. 9 27 14 6.38
EEH Crvllacridae

Bikt & Diestrammena marmorata 6 24 15 6.09
KEH Tipulidae

A& Tipula sp. 1 0.06
2 # Ranidae

B RE Rara andersonil 2 0.12

#5485 # Hipposideridae

KB Hipposideros armiger 150 8.69
AR Vespertilionidae
KEEM Motis myotis 86 4.98
&it Total 139522 1065 100
Aat(%) 8.05 30.24 61.71
EESL20R.

BECHED + NELEREITRERRMN
BERW. ONENMEBMMEE AEER, 2L
B BB 31.62% 1 14.23% .

& D: AL o8 + IR i 7
TRRGOANF  WEHRESH, 00 5 &F
BB 53.96% F1 16.55% -

BHEAERTR + BV BHEIAETE
TE 5 eH , MEHS RSB, 00 Si%F LW
TRE 49.81% 1 35.25% .,

HEFRAURINE + MR ESHE
AR BEEH HEH LM, 45 S %F
BB 34.37% /M 28.17%,

33 ARABENZHEMESN £ Margalf #
YIFF Richness index AR ITE RN EEE,
D=(8-1)/1n N.# 4 Shannon-Weiner index 2

R BEN SRR, B =~ D) (P)(In P);
J = . R Simpson 68 B IE B R it B
BEMRBE, C = S (n/N) . 5 Whittaker

-

HAR IR AR T B M IR,

I=1-05(3] 1a -b 1), ERILEEIRH
HWHARF FRI4MEKS.
RINWHESERER . VR EEEREER
FEME AGI932) BELSHAREEERR
Bk C(.088)  HERAZHARERRTE
P& AQ832) HERLEEABESERE
B(0.782 8), BB EENEGERREE
(0.3789). HE ANYRETEERMER
BAKEHEMEERES EEAIBE A CAER
WA AT HARAXRE AR DHHEY
X OMBRE BE KMo BOREREHEY. N
WoaettaPREeET - FRRE, K28
A HEE A R IR, R O R ) — L
EARBHERAFPIHNLFRBILTREAIIA
WHEEREKEENMERETR. BEC
WA BET, EREETRARILTELL
HEFO R 4% 4 A, (B 7E 140 9 S B 4 IR IS L e
MAVNRSENES(1.04%) X[ REEFH
BECHEREARGHIERR. HIEHE
MBS B e F 2% B(0.7828) > C
(0.749 8) > A(0.718 2) > D(0.640 8) > E
(0.6133)> F(0.6123), MILHLEHBENEH
&9 I FF ) 2 8% E(0.378 9) > D(0.334 5) >
B(0.2541) > F(0.233 6) > A(0.214 0) > C
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(0.166 9) X P& ME DKM HINOFEILFE R SR 7THRE — 64 17—\ 7T H A 46
HEH XERBEHENHOEMRBEZ HEROBLUEERES, WA RR XK AR
B M XM REAL RHEXNXR (FER 3.4 EWMFE -8 7OH B BOZEH P B ) 1 14

). EBEK, X 2B RIARIHE TR - A ME—
F4 FTRARENESHE. BHOENRBEEN iR 7R B E B L, ™A R R
Table 4 Diversity, evenness and dominance indexes TR RS 0 [B) — ¥Rl 7 AR MR T L7 (8] 19 R AR

of differeat community HF — xR BE K
o s n " H e J 4 £5 AEBENHHMERS

17 03,1932 2.0347 2.8532 0.7182 0.2140 Table 5  Similarity index between every
8 1.7803 1.6277 2.0794 0.7828 0.2541

A

B as
C 16 2.7108 2.0788 27726 0.7498 0.1669 two communities
D

E

F

11 2.0266 1.5366 2.3979 0.6408 0.3345 co A B C D E
0.9588 1.1935 1.9459 0.6133 0.3789 1.719 9
15 20084 1.6582 2.7081 0.6123 0.2336 1.776 3 1.182 4

CO: B 7% (Community) ; S: 97 ¥ ¥ ( No. of species); D: ¥ # 0.957 5 1.634 4 0.870 5
_ _ ’ T 0.7823  1.7854  1.6872  1.3872
FH M (Richness of species); H': B 7 & B t (Divenity of 15183 1.7154 17186  0.7600 1.2410
community) s H',.: BF 7§ & A & # 1 ( The biggest diversity of

o) JAHRRAN Bres of o) CHER 34 BHBERTFSHESHEHEEES
B W ZERKE 4 UM E R T & BETE AR A 5R

%5 PRERN, BEAUEEIRED  ypip gnimm g = wLH M LA LR S
M= R BET% B-E(1.785 4).A-C(1.776 3) # B4 %W L% 6, 3 F AT SPSS 12.0

A-B(1.719 9), Efi1#0 22 4+ 7 7 A [5118 7X 9 7] B P el T T T E

6 ERETTAFBEFOREH

Table 6 Measure value on parts of environmental factors in different community

mm o0

. AT H AOQ AN ACO SCa SK SP SNa SOM
e (CH (%) Bt (G viv) { % viv) (% viv) (%) (mg/kg) (mg/kg) (mg/kg) (o)
A 21 93 6.7 20.6 78.8 0.058 5.01 21932 835 266 0.66
B 18 98 6.2 20.5 78.4 0.064 3.47 3609 393 265 0.49
C 16 99 6.2 20.0 77.2 0.069 3.8 2 367 2642 277 .04
D 21 92 6.2 3.8 78.3 0.066 17.30 3110 332 117 0.36
E 20 92 6.2 20.8 78.2 0.064 3.89 3661 343 223 0.38
F 19 94 6.5 20.8 78.2 0.064 11.90 4 030 3 659 245 0.63

AT: SR Air temperature ) : H iR 1E ( Humidity ) : A0 5 P FAY & b Content of oxvgen in air) s AN: 40 TH & 09 & 4 ( Conmtent of
witrogen in air) s ACO: % S P T H LB & i (Content of dioside in air) :SK: 45 8 4 & B ( Content of potassium in soil )5 $Na: EH P
9 & B Content of sodium in soil); SCa: 4 4E 7 #5 49 & 4 { Content of caleium in soil ) ; 3P - HE &P BY 49 & &t ( Content of phosphorus in
il 1508 FIRD & HLEAY 2 5 Content of organic matter in soil)

¥} Pearson # % & #{ Pearson correlation) ooy, ARy BB AE AEARE

ARBITHXES . ARXWT . XRE r WENEE -1+ ZE. %/
\‘(\_ Y SO0 FEERERRX; Y r<0ff, B

pom Ko BE, K10 <038, A < 5y A
}_: 5 — &) Y‘ T F;403<1r1<0.5, 8B x5y KEHEH

N 0.5<!Iri <080, A x 5y BEMEKX; Hirl

b KRS x5 AR BB o ua wh e by REFH. @ FHE
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Table 7 The standardized data of community diversity and parts of environmental factors
in different animal community by standard deviations
Community A B C D E F
S 1.091 89 -1.013 89 0.857 91 -0.31197 —1.247 87 0.623 93
D 1.397 90 —0.430 58 0.773 61 -0.111 83 -1.493 71 -0.135 339
H' 1.049 46 -0.183 42 1.183 05 —0.459 38 - 1.498 69 -0.091 03
H' o 0.999 46 —-0.998 84 0.838 81 -0.154 51 -1.35275 0.667 82
J' 0.433 56 1.308 82 0.861 71 -0.615 12 -0.987 71 -1.001 26
Cc -0.629 53 -0.121 26 -1.226 52 0.897 82 1.460 59 -0.381 10
AT 0.944 63 -0.601 13 -1.631 64 0.944 63 0.429 38 -0.085 88
H —-0.541 69 1.083 38 1.408 39 -0.866 70 —-0.866 70 -0.216 68
pH 1.697 34 -0.617 21 -0.617 21 -0.617 21 -0.617 21 0.771 52
AO 0.053 33 —-0.266 65 —-1.866 57 0.693 30 0.693 30 0.693 30
AN 1.161 94 0.408 25 -1.852 82 0.219 83 0.031 40 0.031 40
ACO -1.712 52 —0.046 28 1.342 25 0.509 13 —0.046 28 —0.046 28
SCa —0.445 20 -0.713 72 -0.654 43 1.697 69 —0.640 48 0.756 14
SK -0.648 33 0.539 54 —1.464 21 -0.336 01 0.630 78 1.278 23
SP -0.372'15 -0.681 16 0.891 12 -0.723 80 -0.716 11 1.602 10
SNa 0.567 93 0.551 14 0.752 58 -1.933 20 -0.153 87 0.215 42
SOM 0.265 21 —-0.411 08 1.776 93 -0.928 25 —0.848 68 0.145 87
0.852 <0.05 -0.931
7 <0.01
Pearson 7
Pearson
4
8
8
0.828 <0.05 CO,
0.888 3.4
0.861 <0.05
CO,
0.995 <0.01
0.828 <
0.953 0.05 CO,
0.885 <0.05
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Pearson

Table 8 The matrix on Pearson correlation coefficient of different species of

animal community in Longdong cave and Wanjiadong cave

R S D H H' max J C AT AO AN ACO SCa SK SP SNa
D 0.888*
H' 0.861*  0.953**
H'max 0.995"* 0.885*  0.852*
J 0.137 0.478 0.618 0.122
C -0.791 -0.801 -0.931"* -0.781 -0.620
AT -0.129 -0.084 -0.380 -0.122 -0.540  0.597
H 0.147 0.257 0.523 0.144 0.801 -0.696 —0.927**
pH  0.679 0.609 0.461 0.648 -0.077 -0.397 0.413
AO -0.384 -0.492 -0.705 -0.366 -0.748  0.732 0.830*
AN -0.165 -0.012 -0.240 -0.171 -0.151 0.345 0.819% 0.721
ACO -0.160 -0.263 -0.072 -0.117 0.026 -0.031 -0.663 -0.45% -0.877"
SCa 0.083 -0.031 -0.200 0.166 -0.572  0.294 0.468 0.529 0.156 0.155
SK -0.479 -0.670 -0.684 -0.473 -0.507  0.454 0.259 0.729 0.433  -0.228 0.171
SP - 0.634 0.279 0.410 0.641 -0.147 -0.616 -0.505 -0.278 -0.49 0.291 0.102 0.082
SNa  0.327 0.311 0.497 0.260 0.548 -0.678 -0.587 -0.564 -0.187* -0.195 -0.832* -0.068 0.388
SOM  0.734 0.655 0.828* 0.711 0.474 -0.885* -0.731 -0.865* -0.676 0.302 -0.382 -0.607 0.656 0.644
% <0.01 At the0.01 level 2 - tailed % <0.05 Atthe0.05 level 2 - tailed R Pearson correlation coefficient
8
- 0.160 - 0.263 - 0.072 - 0.117
-0.031
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