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Diversity and stability analyses of arthropod community in litchi-

herbage complex system

LIU De-Guang',XIONG Jin-Jun', TAN Bing-Lin, HUANG Ming-Du',ZHANG Run-Jie’
(1. Guangdong Entomological Institute, Guangzhou, 510260, China; 2. Zhongshan University Entomological Institute,
Guangzhou,510275,China). Acta Ecologica Sinica,2001,21(10):1596~1601.

Abstract: The experimental orchards were located at Qiaotou town of Dongguan city .Guangdong Province ,
China. The litchi trees were planted between 1993 and 1994 with a distance of 3m between trees and 5m
between rows. In a 2 hm? orchard , Desmodium intortum (Mill. Urb. ) ,a forage legume .was planted in litchi
orchard. This orchard is subsequently referred to as a complex system consisting of a litchi subsystem and
a forage subsystem. In an adjacent 2 hm? orchard,ground cover plants (mostly weeds) were removed by
farmers, and this orchard is subsequently referred to as a simple system. In both the complex and the
simple systems, integrated pest management measures were taken including culturing strong trees,
releasing mass-reared wasps of Anastatus sp to control litchi stink bug,utilizing selective pesticides such as
imidacloprid to control twig insect pests.and using petroleum spray oil to control pests such as scales and
mites.

Arthopod censuses were conducted from September, 1997 to September.,1998.at 20 day intervals. 5
sample spots were selected in either system,with 2 trees at each spot. Arthropods were caught by net-
sweeping and twig-checking at these spots throughout the investigation period. Arthropods in the ground
cover were also gathered in 5 quadrates (9m?* each) in the complex system by 30 sweeps in each quadrate.
All individuals collected were counted and identified.

The arthropod community was divided into 4 assemblages including phytophagous insects, parasitic

and predatory insects,spiders.and scavengers and others. The BergerParker index of dominance,Simpson
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index of dominant concentration,and Shannon-Wiener diversity index were used to analyze the arthropod
community.

The phytophagous insect assemblage accounted for 60. 6% of all arthopods in the simple system,in
constast to 30. 3% in the complex system. In the simple system,11. 2% of all arthropods were spiders,
compared with 18. 9% in the complex system respectively. Parasitic and predatory insects made up 11. 6%
and 22. 4% of the simple system and the complex system respectively. Much greater percentages of
polyphagous and other insects were found in the complex system (28. 3%) than in the simplex system
(16.6%). In comparison to the simple system, there was a decrease in the percentage of phytophagous
insects in the complex system,accompanied by increase in the percentage of spider,parasitoids.predator,
polyphagous and other insects.

The degree of dominance of arthropod assemblage in the complex system was much lower (0. 0631)
than in the simple system (0. 1332),because more numerically dominant species and less rare species were
collected in the simple system. Much greater average species richness of arthropod assemblage was found in
the complex system (43.1) than in the simple system (25. 7). There were much more species in arthropod
assemblage collected in the complex system than in the simple system. The diversity of arthropod
assemblage was much higher in the complex system (3. 2549) than in the simple system (2. 599). There
was no obvious difference in the evenness between two systems.

Ecologists studied community stability from different perspectives., but there have been arguments
about the relationship between diversity and stability so far,higher diversity does not always mean higher
stability. So, 3 indices derived from diversity were used to assess the arthropod community stability. The
same conclusion could be drawn upon using all three indices that the arthropod community in the complex
system should be more stable. Planting forage in the litchi orchard improved the arthropod community
diversity .as well as stability. Clear mechanisms of forage plants’ role in improving arthropod diversity and
stability need further studies.

The development of arthropod diversity in the litchi-herbage complex system is divided into 5 stages
through using best sectioning of orderly samples. The status of phytophagous, parasitic, predatory,
polyphagous insects and spiders indicated in these 5 periods could be conducive to deciding appropriate
control measures in different time of a year.

The management tactics applied in this study, including cultivating forage plants, releasing mass-
reared natural enemies,and utilizing selective insecticides.provided effective control of major insect pests.
The numbers of major pests in the simple system were suppressed below economically damaging levels.
Although there were more species of phytophagous insects in the complex system which were maintained
below economic thresholds,and most of which were rare, the abundance of major pests in the complex
system,such as litchi stink bug.tortricids,leafrollers,were much lower than those in the simple system.
IPM practiced in this study provided a better control effect of major pests in the complex system than in
the simple system.
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Table 1 Comparisons on number, species richness and evenness of each arthropod group between two systems
Phytophagous Parasitic and Polyphagous
Category System viophag Spider group yphag Whole arthro-

insect group

predatory

and other insect .
pod community

insect group group
Number S.S 865 160 229 173 1427
C.S 1391 648 1303 1271 4613
t=4.3481 % * t=06.3398 * * t=3. 4456 * * t="T7.7417 % * t=6.3706 % *
S.S 8 6 7 5 26
Average richness C.S 22 15 27 18 82
t=6.3061 % * t=7.2004 % * t=8.0291 % * t=9.3784 % x  t=10.3538 % *
S.S 0.7903 0.9383 0.9296 0. 8801 0.9099
Evenness C.S 0. 9247 0. 9256 0.9140 0. 8098 0. 9581
*S.S C.S - P T s t0.01(17)=2.8982 S.S ,C.S
and * * signal simple system , litchi-herbage complex system and very significant difference through using 7-test
respectively
s s s
s o
s s
6 s . 9832, 1. 7351,
2 2.3
Table 2 Comparison on stability of arthropod S./S; (S, .S, )
community between two systems S,,/SP(S,, .S, )
o S8,/S, s
Index type Simple system Complex system s o S”/S/,
S./S; 0. 3245 0. 3604 .
Su/S, 1. 6312 1. 9564 , .
ds/dn 0.1350 0.1174 (d.)d,)
* Sys Siv Susand S, indicate number of , d. d, 0
species, individuals, natural enemy species, and , ,
phytophgous insect species respectively. d; and d,,
indicate the standard deviation and mean of ' ’
diversity values in a year. :
, S./S: S./S,
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Fig. 1 Comparisons on diversity dynamics of each arthropod group between two systems

¢ A 4 and A signal simple and complex system respewctively
3 -

Table 3 Average diversity of each arthropod group in the litchi-herbage complex system in each phase of a year

PH SP PA PO T
Phase Period
1 4~5 Apr. ~May 2.7963 2. 2385 2.7418 2.1518 3. 8428
2 6 June 2. 6707 2.9832 1. 2886 1. 8873 2.9915
3 7~9 Jul. ~middle Sep. 3.0328 2.6763 3.3103 2.1305 4.1154
4 9 ~11 middle Sep. ~ Nov. 2.5533 2.0294 3.0108 1.7810 3.6311
5 12~ 3 Dec. ~Mar. of Next Year 1.7955 1.9735 2. 0868 2. 2475 3.3029

* PH,SP,PA,PO, T s s s

. PH, SP, PA, and PO indicate phytophgous insect, spider, parasitic and predatory insect and polyphagous insect

group respectively, and T indicates the whole arthropod community
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