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Studies on structure and diversity of ant groups in the fragmentary
tropical rainforests of ‘Holy Hills’ of Dai nationality in Xishuang-

banna, China
YANG Xiao-Dong, SHE Yu-Ping, ZHANG Zhi-Ying, CAO Min, DENG Xiao-Bao

(Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming, 650223 ,China)

Abstract: The pitfall traps were used to sampled ant in two fragmentary dry tropical seasonal rainforest of
‘Holy Hills” of Dai nationality and one continuous moistness tropical seasonal rainforest of Nature Reserve
in Xishuangbanna area on August in 1997 and March in 1998. The species and individuals composition of
ant groups were studied in three rainforests. The Dya» J. d» Ds, H' index and the pattern of relative
abundance of species were used for comparing the diversity of ants in three habitats. The results showed
that the total number of ants collected were 9196 which consist of 6 families, 28 genera, and 53 species.
The largest number of individuals and species belonged to Myrmicinae. In each habitat there were great
differences in the species composition and dominant species. Species richness, species abundance and diver-
sity of ants in the Nature Reserve were higher than those in the ‘Holy Hills’ study areas. There was a
species-area effect operating on ants diversity with decreasing fragment area. The species similarity be-
tween the two ‘Holy Hills’ study areas was higher than that between these areas and the Nature Reserve.
The pattern of relative abundance of species in all sites followed a LLog series distribution. The area of
fragmentary rainforest, structure of vegetation, degree of isolation and human disturbance are important
factors which affect the structure and diversity of ants.
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Table 1

Nature conditions on fragments of the tropical rain forest in Xishuangbanna

Forest type Location Area(hm?) State of isolation Disturbance Main plants
75000. 0 1958 ( Pometia tomentosa ) .
( ) s s (Terminalia myriocarpa) . (Termi-
* 7 B nalia  bellirica ). ( Chukrasia
R tabularis) 90%~95%.
20. 0 , 70 (Gironniera subaequalis)
“ ” . ( Pterospermum lanceaefolium) .
s N (Mangifera siamensis) .
CArytera litoralis) | (Antiaris toxi-
caria) 80%~85% °
3.0 , 70 (Antiaris toxicaria) .
“ ” , (Amoorra dasyclada) | (Knema
s globularis ) . ( Memecylon  polyan-
. N thum) (Pouteria grandiflora)
o 90% o
1.2
1997 8 .1998 3 (Pitfall trap)* .
5 s S 7. 5cm s
s s 1/3 3% 1/3 5% s
o 2cm i
7d . 75% s N o
1.3
Margalef Dia:Dya=(S—1)/InN bsd,
Shannon-Wiener H .H=— ZP, Inp, o7, Pielou J:d =
H' /Ins-; Simpson d:d = 1—3[N; X (N;—1)/ NX(N—1)]"%;
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Jaccard D.:D,=J/'+ b —J) =1—D,,
’ “ﬂo
2
2.1
3 1997~1998 2 9196 6 .28 .53,
2,3 12 24 ), 46.2% . (5
13 . 24.53%) 6 10 , 19.23%) . ,
1 1 , .
80.3%,2 85% ~87%, . ) .
R N . , 70.75% ,
; . 82.94% .
R 2 ; s
, ,3 57.1% 3 .
82.57% ; ,
) 62.08% , ;
85% . .3 .
s , (
s )\
( 2),
2.2
.3 . 3.
2 NN
s = > ; s = > H
> > . > > .
2 s NN = s > ;
> .
) . 3
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3 . 1 .
2.3 .
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.2 . 2~3.5 . ,
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Table 2 The composing of species and numbers of individual of ant groups in three forests in Xishuangbanna

“ ” “ ”»

Plots Meng L. Nature Reserve Man YG. Holy Hills forest Cheng Z. Holy Hills forest
Month 3 8 3 8 3 8
Species % % % % % %
NI rPD NI PD NI PD NI PD NI PD NI PD
O. circulus Wang 1 0.001 12 0.0073 10  0.043 69  0.023 5 0.013 37  0.011
O. transversa Smith 14 0.02 96 0.0587 27 0.117 65 0.0217 38 0.1008 201 0.062
L. kitteli Mayr 7 0.01 7 0.0043
L. chinensis Mayr 1 0.0003 37 0.011
P. luteipes Mayr 78 0.111 13 0.008 44 0.19 8 0.0027
P. javana Mayr 11 0.0067 3 0.013 0. 005
P. zhengi Xu 6 0.009 4 0.017 34 0.0113 27 0.072 66 0.02
P. amblyops Emery 1 0.001
H. ceylonenesis May 1 0.001
G. bocolor Emery 1 0. 001 7 0.0043
C. rogenhoferi Maya 3 0.004 223 0.1364 5 0.022 84  0.028
P. spathifera Forel 2 0.0012 8 0. 035 76 0.202 4 0.001
P. sagei Forel i 0.017 16 0. 042
SP3 Pheidole sp. 3 1 0.001
P. sinensis Wu et Wang 4 0.006
P. watsoni Forel 4 0. 006 1 0.0006 52 0.0173 16 0. 005
P. ferzida Smith 1 0. 001 5 0.0031 1 0. 004 16 0. 0053 14 0. 004
M. latinode Mayr 2 0. 009 4 0. 001
M. orientale Mayr 7 0.019 16  0.005
M. pharaonis Linnaeus 8§ 0.035
K. nyos Bolton 126 0.179 17 0.0104 52 0.016
T. walshi Forel 1 0. 003
T. nipponense Wheeler 1 0.003
T. ciliatum Bolton 3 0.008
A. beccarii Emery 10 0.014 2 0.0012 1 0.0003 1 0. 003
A. schurri Forel 26 0.0159 7 0.03 2 0. 0007 120 0.318 4 0. 001
A. exasperata Wheeler 1 0. 001
P. silvestrii Wheeler 17 0.024 541  0.3309 1 0.0003 28 0.074
P. diversus Jerdon 34 0.048 592  0.3621 0.264 2477 0.8257 2 0.005 2765 0.851
R. recurvispinosa Forel 2 0.003 22 0.095 12 0.004 26 0. 069 4 0.001
L. quadrispinosus Jerdon 218 0.31 48 0.0294
S. feae Emery 4 0.0013
S. lewisi Cameron 4 0.001
C. granulatus Latreille 1 0.0003
T. melanocephalum Fabri-
. 0.003
cius
T. horni Forel 5 0. 007 2 0.0012 7 0.03 6 0.016
7', albipes Smith 2 0.009
D. fuscus Emery 1 0.003
D. bituberculatus May 1 0. 001 1 0.0006
O. smaragdina Fabricius 2 0.003 2 0.009 2 0. 005
P. taylori Forel 4 0. 006 5 0.022 12 0. 004 4 0.011 16 0. 005
P. indica Forel 14 0.02 2 0.0012
P. birmana Forel 4 0.0024
P. nigriflagella Xu 59 0. 084
P. naorojii Forel 0. 0006
P. bihamata Grury 5 0.0031
P. rastellata Latreille 1 3E-04
P. halidayi Emery 2 0. 005
C. mitis Smith 11 0.016 2 0.0012 7 0.03 1 0.0003 12 0.032 7 0. 002
C. singularis Smith 2 0.009 1 0.0003 1 0.0003
C. nicobarensis Mayr 15 0.0092 0 7 0.0023
D. orientalis Westwood 76 0.108
A. ceylonicus Mayr 152 0. 0507

NI: Number of individual; PD: % of total in plot
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Table 3 Comparison of the number of individuals, species, genera and families of ants in three forests

“ ” “ )

Plots Meng L. Nature Reserve Man YG. Holy hills forest Cheng Z. Holy hills forest
Month 3 8 Total 3 8 Total 3 8 Total
5 4 5 4 5 5 4 4 4
22 18 23 13 15 18 16 14 19
29 24 36 20 20 28 21 18 29
704 1635 2339 231 3000 3231 377 3249 3626
4 3
Table 4 Comparison of diversity indexes of ants in three forests
Plots
Meng L. Nature Reserve Man YG. Holy Hills forest Cheng Z. Holy Hills forest
Month 3 8 3 8 3 8
S 29 24 20 20 21 18
Da 4.270 3.109 3.491 2.373 3.372 2.102
H’ 2.238 1. 691 2. 380 0. 832 2.176 0.718
J 0. 665 0.532 0.794 0.278 0.715 0.248
d 0.151 0. 264 0.134 0. 686 0.168 0.729
1 s Shannon-Wienner s
> > o 4
s . 3
s . 2
o s 1
( ) (20hm?) ¥ I I m
( 3hm?), #EH Plots
1 3
’ Fig.1 The comparison of Shannon-Wiener
o 2 52 3 index of ants in three forests
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30.18%. 2 B “ 7 (Man YG. Holy Hills forest) 1
7. 5 . “ 7 ( Cheng Z. Holy Hills forest)
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Table 5 Similarity coefficient (D) of ant species in three forests

“ ” ”

Plots Meng L. Nature Reserve Man YG. Holy Hills forest Cheng Z. Holy Hills forest
1 0. 69 0.72
Meng L. Nature Reserve (0. 83) (0. 75)
7 0.31 1 0.95
Man YG. Holy Hills forest 0.17) (0.90)
“ ” 0. 28 0. 05 1
Cheng Z. Holy Hills forest (0. 25) (0. 10)
) Data of rainy season; Dy,;  Top right corner : D, 1-Dy  Down left corner : 1-D,
2.5 -
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Fig. 2 The species - abundance of ant groups in three forests
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Table 6 The percentages of species, and fitness between observe and expected
distribution of ant groups in three forests
(%) %)
All species  Rich species Rare species a
Month 3 8 3 8 3 8 3 8 3 8
29 24 4 3 17 17 3.59 0.80 0.30 6.1 3.99
Meng L. Nature Reserve (13.79) (12.5) (58.62)(70.83)
* ” 20 20 3 1 5 13 14.29 0.10 0.20 5.26 2. 88
Man YG. Holy Hills forest (15) (5) (25) (65)
“ ” 21 18 3 1 9 12 4.41 0.95 0.02 4.8 2.52

Cheng Z. Holy Hills forest (14.29) (5.56) (42.86)(66.67)

O % () % of species number in communities
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