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Abstract: The composition and distribution of ground-dwelling spider were investigated using small plot
direct searching method to assess the impact of forest type and habitat management on spider diversity. Six
forest types in Xishuangbanna, Yunnan Province, southwestern China were surveyed, i. e., the tropical
seasonal rain forest, limestone tropical seasonal rain forest, tropical montane evergreen broad-leaved forest,
artificial forest, rubber-tea community and rubber plantation. A total of 18 plots (three repetitions for each
forest type ) were surveyed during three field trips in December 2006, March and July 2007. The
relationships between forest type and spider diversity were explored using canonical correspondence analysis
(CCA). A total of 9 849 individual spiders were collected from various habitats, of which 3 119 are
identifiable adults representing 30 families. The most abundant families of ground-dwelling spider are
Pholcidae, Linyphiidae, Theridiidae and Mysmenidae (62.2% of total species counts). Of the six forest

types, 24 families were collected from the tropical seasonal rain forest including two endemic families; 22
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families were collected from the limestone tropical seasonal rain forest; 22 families were collected from the
tropical montane evergreen broad-leaved forest including two endemic families; 20 families were collected
from the artificial forest; 21 families were collected from the rubber-tea community; and 19 families were
collected from the rubber plantation including one endemic family. There are four families (13.3% of the
total 30 families recorded) endemic to two types of rain forest, six families (20. 0% ) endemic to three
types of natural forest, and one family (3.3% ) endemic to plantations. Abundance of ground-dwelling
spider in the tropical seasonal rain forest is significant higher than the remaining five types of forest.
Shannon-Wiener (H') index and Margalef index (D, ) in the rubber plantation are significant lower than
the three types of natural forest, and Pielou index (J) is also the lowest in the rubber plantation. The
results of CCA and cluster analysis indicated that natural forests and plantations are well differentiated. In
the group of natural forests, the tropical seasonal rain forest plots are well separated from two types of
secondary forest plots. In the other group, the rubber plantation plots are well separated from the artificial
forest and the rubber-tea community plots. The results suggested that; (1) human-management has an
strong impact on ground-dwelling spider composition; (2) spider diversity decreases along with the increase
of anthropogenic disturbance; and (3) reducing anthropogenic disturbance and increasing plant community

diversity (e. g., plant tea tree in rubber plantation) is a meaningful way to conserve and restore

biodiversity.
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Table 1 Characteristics of six types of forest investigated in this study in Menglun Town, Xishuangbanna

TSRF LSRF MEBF AF RTC RP
i3
i >150 >50 -40 =25 =30 =30
Years (yr. )
354
35-45 30 -40 22 -25 26 -34 18 -22 20 -25
Height (m)
e o) *
TATE(%) 79/73 86/70 69/58 65/50 65/32 63/30
Tree coverage
= q *
SR (%) 60/58 35/33 48/41 25/18 59/35 —
Shrub coverage
= q *
HAR(%) 55/43 25/6 41/9 97/94 37/23 30/19
Herb coverage
V5P *
Wi YA BE (om) 1.7/2.4  1.1/5.1 1722  1.3/1.2 5/9.8 3/9.8
Leaf litter depth
TR # High # High # High # High # High # High
Soil moisture /1% Low /1% Low /1% Low /1% Low /1% Low /4% Low
wm BB RIS FIBR A FIB AR B
5 JG Little JG Little JG Little JG Little Latex harvesting, tea picking and  Latex harvesting and
Management
weeding periodically weeding periodically
T . I I
% Low % Low % Low 1 Medium = High & High
Disturbance

* oI TRE 2/ TZERBHE Rainy season/dry season data, respectively. TSRF: #Hf ZE45 AR Tropical seasonal rain forest; LSRF: £ K11 ZE4 [
K Limestone tropical seasonal rain forest; MEBF . [1131% 4% j& - Ak Tropical montane evergreen broad-leaved forest; AF: A T Zli#k Artificial forest;
RTC: B4<EE7% Rubber-tea community; RP: 4 EE#k Rubber plantation. T [i] The same below.
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F2 TR 6 bk B ith R Bk &R ME B E R LG
Table 2 Total individual number and proportions of different ground-dwelling spider
families collected from the six forest types in Xishuangbanna

Al Family TSRF LSRF  MEBF AF RTC RP &3t Total E4)Lk Percentage (% )
14 R ¥R} Pholcidae 75 106 143 109 68 44 545 17.47
MR} Linyphiidae 44 7 50 80 64 237 482 15.45
BRUR Theridiidae 120 57 123 82 41 47 470 15.07
/N RkB} Mysmenidae 212 16 60 37 16 99 440 14.11
TR Oonopidae 22 63 17 30 56 35 223 7.15
[ %k B} Corinnidae 31 23 17 8 36 30 145 4.65
kRl Hahniidae 9 28 36 11 27 13 124 3.98
BBl Salticidae 10 30 8 27 21 8 104 3.33
TRIRA} Lycosidae 28 12 15 15 7 15 92 2.95
AETRAER} Ochyroceratidae 63 26 0 0 0 0 89 2.85
U3}k B Agelenidae 11 5 10 37 1 3 67 2.15
AL Rz kBl Seytodidae 25 11 15 9 5 1 66 2.12
P E kB Zodariidae 15 25 7 6 2 2 57 1.83
KRR} Nesticidae 32 5 4 1 0 2 44 1.41
&% B} Symphytognathidae 1 0 4 21 13 3 42 1.35
kI H Mygalomorphae 8 4 4 2 2 4 24 0.77
B &k B} Spassidae 6 7 6 0 3 0 22 0.71
i R kB Ctenidae 7 1 1 0 0 5 14 0.45
FE WP} Thomisidae 0 4 1 3 4 1 13 0.42
& H Bl Clubionidae 3 3 2 1 2 0 11 0.35
el gk B} Araneidae 1 0 0 2 4 2 9 0.29
- %B} Gnaphosidae 0 2 0 1 5 0 8 0.26
%45 B} Titanoecidae 0 1 0 1 5 0 7 0.22
JHRA} Oxyopidae 0 0 0 0 0 7 7 0.22
HriH kAl Stenochilidae 1 0 1 0 3 0 5 0.16
14 1 R A} Tetragnathidae 3 1 0 0 0 0 4 0.13
=Rl Telemidae 0 0 2 0 0 0 2 0.06
#HF} Dictynidae 0 0 1 0 0 0 1 0.03
KRB} Segestriidae 1 0 0 0 0 0 1 0.03
BREBP Theridiosomatidae 1 0 0 0 0 0 1 0.03
AEBER AT Total individuals 729 437 527 483 385 558 3119 100
PR ST Total number of families 24 22 22 20 21 19 30

®3 EWARD 6 FhAkBY ] #LE LB E | A% & Shannon-Weiner % &£ 14354 . Simpson’ s R4
EEEHNMHSEENNTEHE( RER) LR
Table 3 Number of spider families and mean ( +SE) density, Shannon-Weiner function (H') ,
Simpson’s index (D), Richness (D,,) and Evenness (J) of sampling plots in four habitats and
the results of ANOVA test and Fisher’s LSD mean comparisons among six forest types in Xishuangbanna

R AR B ZRETERR B FEERE ¥5) BB
Family Density Diversity (H') Richness (D) Evenness (J)
TSRF 24 42.22 +4.85° 1.94 +0.04* 2.84 £0.12° 0.49 £0.02*
LSRF 22 27.29 £2.73° 1.95 £0.05* 2.56 +0.12% 0.57 £0.03®
MEBF 22 29.28 +3.85° 1.90 +0.08* 2.53+0.21% 0.52 £0.03%
AF 20 26.83 +3.07° 1.78 £0.07% 2.22 £0.16™ 0.50 £0.02%*
RTC 21 21.39 £2.11° 1.88 £0.06* 2.40 +0. 15 0.56 £0.02%
RP 19 31.00 =4. 00" 1.58 +0.11° 2.02 £0.13¢ 0.43 +0.03°
F - 3.166 3.717 3.497 3.741
P - < 0.05 < 0.01 < 0.01 < 0.01

[R5 B G _EFR AR FRFKR 257 B3 Data within a row followed by different superscript are significantly different (P >0.05).
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Fig. 1 Rarefaction curves of ground-dwelling

spider in six habitats types in Xishuangbanna
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Fig. 2 The variations of mean abundance (+ SE)
of ground-dwelling spider in six forest
types in Xishuangbanna
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BB IR 4 DMEHFHEE Bk iRic
SR, R MR BB 62. 1% , 1 RRBLFIER
WRRHTE BB i A3 5 5 LR} B8 16 ) T 38
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T WK Py 4 70 V5B R 2 FRPRAT Sk B ) S e 15
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% Bl (Shochat et al., 2004)
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Fig. 3 Ordination diagram of the first two axes of canonical correspondence analysis for 30

spider families and six forest types in Xishuangbanna used as dummy variables
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change in environmental variables. The four most common families, making up 62.1% of all spiders, are boldface.
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Fig. 4 Dendrogram based on the ground-dwelling

spider assemblages in the 18 sites surveyed of six

forest types in Xishuangbanna
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