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The relationship among structures, intrinsic rate of increase of functional
guilds. and link numbers of arthropod community in three types of rice field

under organic rice production system
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jin Shanghai City, Shanghai 2021793 3. College of Life Science, Hu’nan Normal University, Changsha 410081,China). Acta Ecologica Sinica,
2004,24(4) :686~692.

Abstract: A major characteristic of organic rice production is without the use of any chemical pesticide and fertilizer. In this rice
production system, ecological regulation is an important strategy in managing pest problems. To assess the potential of this
strategy. it is necessary to understand the relationship among functional guilds (insect pests, neutral insects and natural
enemies ) of the rice arthropod community. This paper aimed to approach regularities among structures, intrinsic rate of

increase of functional guilds, and link numbers of arthropod community in three types of rice field, namely: organic rice field
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(ORF), organic rice field with ducks release (ODR), and conventional chemical control rice field (CCF). The experiment was
conducted in Qianjin farm of Chongming County, Shanghai City with three plots (1500m® per plot). At 15 days after
transplanting, sampling of arthropods was done on the three rice fields by using a suction device. Sampling was repeated with
five days interval. The arthropods were sorted into three functional guilds, that is, natural enemies, insect pests, and neutral
insects. All arthropods belonging to the same guild were pooled in the data analyses. The following indices were used:
community turnover, To (z) =((a+b)/(c+d—e)) X 100% and mean intrinsic rate of increase of functional guild, r= (2. 3/¢,
—t;) X (IgN,;—1gN,) . The potential links of food web (L) =individual numbers of top species X (individual numbers of
intermediate + base species) 4+ individual numbers of intermediate X base species, per sampling. The link numbers of each
pest = L divided by the total pests and the link numbers per natural enemy = L divided by total natural enemy.

Results showed that richness of arthropod community increased with time until 72 days after transplanting. The
relationship between community turnovers and time was fitted by a parabola in three types of rice fields. The order of the
lowest value of community turnover in each rice field was CCF 33.98, 74.1d; ODR 33.90, 79.1d; ORF 33.49, 54. 0d.
Community turnovers of ORF and CCF were negatively related to population size of pest. While abundance and richness of
arthropod community until 72 days after transplanting is ORF>>ODR>CCF. The intrinsic rate of increase of neutral insects is
higher in ORF (0. 0665) than in CCF (0. 0652 and ODR (0. 0509). Likewise, natural enemies were greater in ORF (0. 0352)
than in ODR (0. 0243) and CCF (—0.0132). Inversely, insect pests were greater in CCF (0. 0478) than in ODR (0. 0. 0199)
and ORF (0. 0198). The order of total link numbers is ORF (6623348)>>0ODR (2498217)>CCF (1363372), and the mean link
numbers per natural enemy is ORF (5627.3)>ODR (3652.4)>CCF (2279.9), indicating that ORF had a more robust
ecosystem than CCF. There were linear correlations between the intrinsic rate of increase of insect pests and natural enemies,
and the increase rate of link numbers. The slope between the intrinsic rate of increase of pests and the increase rate of link
numbers for ORF or ODR was 214% and 233% greater than that of CCF. The slope between the intrinsic rate of increase of
natural enemy and the increase rate of link numbers of ORF was 151% and 89.4% higher than that of ODR and CCF,
respectively.

Key words :rice arthropod community; community turnover; mean intrinsic rate of increase; link numbers of food web
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Table 1 Composition of three types rice field (organic rice field (ORF), organic rice field with ducks release (ODR), conventional chemical

control rice field (CCF)) arthropod species

Item (ORF) (ODR) (CCF)
() Pest family (species) 112D 10(20) 9(14)
( )Neutral insect family (species) 7(12) 7(12) 6(9)
( )Predatory enemy family (species) 17(38) 13(34) 11(30)
( DParasitoid (family) 7 6
() Total (family) 42 37

2.2 3 N
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Table 2 Numbers of links of three types of rice field (ORF, ODR, CCF) arthropod community food web

Item (ORF) (ODR) (CCH)
Micryphantidae 2816946 801600 478410
Numbers of link of top species Salticidae 167431 75831 38284
Clubionidae 69927 50414 11245
Thomisidae 75306 36010 2249
Micryphantidae 3052474 1188495 628498
Numbers of link of intermediate Tetragnathidae 392655 309757 204686
species
Araneidae 16203 7222 0
Theridiidae 27005 28888 0
Oxyopidae 5401 0 0
Numbers of link per pest 1756. 4 899. 6 1362
Numbers of link per natural enemy 5627. 3 3652. 4 2279.9
Total number of link 6623348 2498217 1363372
N r °
s
s s N s
o s
s s s o
( N ) s
s s ( )
s s
o s N

[3.5.17]
b



692

24

N

References:

(1]
[2]
[3]

L4]

[7]

[8]

[9]
[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(1]
2]
(3]
4]
[5]
[6]
[8]
9]
10]
[12]
[13]
[15]
[16]
[17]
[18]

Ge F, Li D M. Insect pests management in sustainable agriculture. Entomological Knowledge, 1997,34(1):39~45.

Wang Z D. Development process of international organic agriculture. World Agriculture,1987,(10):28~29.

Guo Y J, Wang N Y, Zhao J H,et al. Comparative study on the composition and structure of arthropod community in four rice
ecosystems in China. Acta Ecologica Sinica, 1995,15(4) :433~441.

Wan F H, Chen C M. Studies on the structure of the rice pest-natural enemy community and diversity under IPM area and chemical
control area. Acta Ecologica Sinica, 1986.,6(2):159~170.

Guo Y J, Wang N Y, Zhao J H, et al. Characters of the species richness and abundance of predators and preys in the arthropod
community of three rice ecosystem in China. Chinese Journal of Biological Control, 1994,10(4):157~161.

Hu Y. Tang Q Y, Tang J. et al. Succession regularity of arthropod community in single-cropping paddy fields. Chinese Jouwrnal of Rice
Science, 1998,12(4):229~232.

Heong K L. Aquino G B, Barrion A T. et al. Arthropod community structures of rice ecosystems in the Philippines. Bulletin of
Entomological Research, 1991, 81:407~416.

WuJ C, Guo Y J, Shu Z L,et al. Comparison of sampling methods of arthropod community in paddy fields. Entomological Knowledge,
1993,30(3):182~182.

Qi L Z, Wu]J R, PuF H, et al. Recommendation of an insect suction apparatus. Entomological Knowledge, 1993,30(3):184~185.
Zhao Z M., Guo Y Q. Principle and methods of community ecology. Chongging: Publishing House of Science and Technical
Documentation, Chongqing Branch.

Schoenly Kenneth G, Hilario D Justo Jr. Alberto T Barrion, et al. Analysis of invertebrate biodiversity in a Philippine farmer’s irrigated
rice field. Environmental Entomology, 1998,27(5):1125~1136.

Zhang X X. Insect ecology and forecasting. Beijing: China agricultural press, 1995. 63~65.

Wu J C, Hu G W, Tang J. et al. A preliminary study on trophic species of arthropod community in paddy field. Acta Agriculturae
Sinicas 1993(1):234~238.

Louis H S, Grigarick A A, Oraze M ]J. Arthropod fauna of conventional and organic rice fields in California. Jowrnal of Economic
Entomology, 1993,86(1):149~158.

Wu J C, Hu G W, Tang J. et al. Studies on the regulation effects of neutral insect on the community food web in paddy fields. Acta
Ecologica Sinicas 1994 ,14(4) :381~386.

Guo Y J, Wang N Y, Zhao ] H, et al. Ecological significance of neutral insects as nutrient bridge for predators in irrigated rice arthropod
community. Chinese Jowrnal of Biological Control, 1995,11(1):5~9.

Hao S G, Zhang X X, Cheng X N, ez al. The dynamic of biodiversity and the composition of nutriton classes and dominant guilds of
arthropoda community in paddy field. Acta Entomologica Sinica, 1984,41(4):343~353.

Xu J X, Wu J C. On the significance, role and manipulating of neutral insects in paddy ecosystem. Chinese Jowrnal of Ecology, 1999,18
(5):41~44.

Wu J C, XuJ X, Yuan S Z, et al. Pesticide-induced susceptibility of rice to brown planthopper Nilaparvata lugens. Entomologia
Experimentalis of Applicata, 2001.100:119~126.

Wu J C, XuJ X, Liu J L, et al. Effects of herbicides on rice resistance and on multiplication and feeding of brown planthopper (BPH),

Nilaparvata lugens (Stal) (Homoptera: Delphacidae). International Journal of Pest Management, 2001,47(2):153~159.

s . . 21997,34(1):39~45.

. . » 1987,(10):28~29.

. , .. . ,1995,15(4) :433~441.

, . . ,1986,6(2):159~170.

, , - . 2 1994,10(4) :157~161.
s s PR . ,1998,12(4):229~232.

, , .. . ,1993,30(3):182~182.

, , .. . ,1993,30(3):184~185.

»1989.51.

. . : ,1995. 79~80.

s s .. . 21993, (1):234~238.

s s .. . ,1994,14(4) : 381~ 386.

s s PR . 21995, 11(1) :5~9.

. . ,1998,41(4):343~353.
s . . +1999,18(5) :41~44.



