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Arthropod Community Structure and Stability in Paddy Fields

Cuixia Jin Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China
Ya Wu Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China

ABSTRACT

At least 560 arthropod species belonging to 18 orders and 151 families,
mostly Hymenoptera, Diptera, Coleoptera and Hemiptera, were recorded in
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paddy fields of southern Jiangsu. Predatory insects primarily were the Coleoptera and
most parasites were Hymenoptera. There were three trophic levels in the community. Two
webs dealing with 8 species of Lepidoptera and 6 species of Hemiptera are depicted.
Jaccard Similarity Index (J) results show significant differences in daily dynamics of
species number and composition between the paddy fields of single crop rice and late rice
of double crop rice. Seasonal dynamics in stability of community structure were affected
by cropping systems, type and variety of rice, upper or lower parts of plant, and use of
insecticides. The community in areas of single crop rice was more stable than that in
areas of single crop rice and double crop rice. The community in fields of crossed rice was
less stable than that in fields of middle japonica rice.

Key words: Arthropod, paddy field, community, species structure, similarity index analysis,

stability.
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Table 1. Numbers of arthropod families and species
of paddy fields

Number of Number of
Order I .
families species

Hymenoptera 27 180
Coleoptera 19 107
Diptera 46 103
Hemiptera 22 84
Lepidoptera 8 20
Orthoptera 7 10
Neuroptera 2 4
Odonata 2 2
Thysanoptera 1 1
Mantodea 1 1
Plecoptera 1 1
Dermaptera 1 1
Strepsiptera 1 1
Ephemeroptera 1 1
Collembola 1 1
Psocoptera 1 1
Acari 1 1
Araneida 9 41

R= BEBME B BEH
Table 2. The numbers of arthropod orders, families
and species

No. of No. of No. of

Arthropod orders families species
Phytophagous insects 7 50 187
Carnivoraus insects 8 22 74
Parasitic insects 3 26 180
Spiders 1 9 41
Others* 10 50 187

* blood sucking insects, detritivorous insects, and
arthropods with unknown feeding habits.
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Table 3. The numbers of arthropod species of group by orders
Number of
Order Phytophagous Carnivorous Parasitic Spiders Others
insects insects insects
Hemiptera 70 12 2
Diptera 24 13 8 58
Coleoptera 60 39 8
Hymenoptera 2 2 171 5
Lepidoptera 20
Orthoptera 10
Thysonoptera 1
Neuroptera 4
Odonata 2
Mantodea 1
Dermaptera 1
Strepsiptera 1
Plecoptera 1
Psocoptera 1
Collembola 1
Ephemeroptera 1
Acari 1
Araneida 41
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Fig. 1. Food web dealing with 8 species of lepidopterous pests. |. barley; Il wild rice; I1l. corn; IV. sedge; V. rape; VI. wheat; VIl. rice; VIII. grass;
A. Pseudaletia separata ; B. Naranga aenescens ; C. Sesamia inferens s D Chilo suppressalis ; E. Cnaphalocrocis medinalis F. Scirpophaga
incertulas ; G. Mycalesis gotama ; H. Parnara guttata ; 1. ltoplectis naranyae + 2. Mesochorus discitergus 5 3. Lysibia sp.: 4. Brachymeria
secundaria i 5. Brachymeria lasus s 6. Brachymeria excarinata ; 7. Ceraphron sp. ; 8. Ceraphron manilae : 9. Eurytoma verticillati s 10. Eupteromalus
parnarae ; 11, Sympiesis sp.1; 12. Cirrospilus(Atoposomoidea)ogimae ; 13. Elasmus corbetti 5 14. Elasmus sp. 15. Exorista japonica i 16.
Pseudoperichaeta insidiosa ; 17. Phoridae spp. ; 18. Pierretia caudagalli ; 19. Eriborus sinicus 5 20. Eriborus terebrans i 21. Charops bicolor 5 22.
Vulgichneumon leucaniae 5 23. Trathala flavoorbitalis ; 24. Temelucha philippinensis 5 25. Temelucha biguttula 5 26. Casinaria colacae ; 27.
Coccygomimus parnarae  28. Itoplectis naranyae ; 29. Stenomesius sp. 5 30. Chelonus munakatae 5 31. Bracon chinensis i 32. Bracon onukii ; 33.
Apanteles baoris 5 34. Apanteles cypris ; 35. Apanteles sp.: 36. Apanteles ruficrus i 37. Apanteles chilonis ; 38. Apanteles schoenobii i 39.
Apanteles flavipes ; 40. Elasmus corbetti ; 41. Elasmus sp. s 42. Brachymeria lasus : 43. Brachymeria excarinata s 44. Sympiesis sp.3 5 45. Pediobius
sp.1: 46. Stenomesius tabashi ; 47. Euplecturs sp.; 48. Sympiesis sp.2; 49. Pediobius sp.2; 50. Telenomus parnarae ; 51. Telenomus
sesamiae ; 52. Telenomus dignus 3 53. Telenomus rowani ; 54. Tetrastichus sp.; 55, Tetrastichus ayyari ; 86. Tetrastichus schoenobii ; 57.
Trichogramma dendrolimi : B8. Trichogramma australicum 5 59. Trichogramma japonicum s 60. birds ;s 61. frogs ; 62. spiders ; 63. Misumenops
tricuspidatus : 64. Neoscona doenitzi i 65. Tetragnatha japonica ; 66. Tetragnatha shikokiana s 67. Gnathonarlum gibberum ; 68. Oedothorax
insecticeps i 69. Erigonidium graminicola ; 70. Clubiona japonicola s 71. Lycosa pseudoannulata ; 72. Formicidae spp. 73. Odonata spp. i 74.
Coenagriidae spp. 5 75. Anthocoridae sp. : 76. Micraspis discolor : 77. Carabidae spp.: 78. Staphylinidae sp.1:79. Staphylinidae sp.2; 80.
Staphylinidae sp.3 s 81. Paederus fuscipes ; 82. Staphylinidae sp.4 ; 83. Staphylinidae sp.5; 84. birds ; 85. lizards ; 86. snakes ; 87. toads ; 88.
frogs  89. Sphecidae spp. s 90. Psammacharidae spp.; 91. Phoridae spp. i 92. Tachinidae spp.; 93. ichneumonidae spp. ; 94. Braconidae
spp. 3 95. Chalcididae spp. ; 96. nematode.
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Fig. 2. Food web dealing with 6 species of hemipterous pests. 1. rice ;s I. corn ; M. wheat s IV. sedge; V. grass ; A. Nilaparvata lugens ; B.
Sogatella furcifera ; C. Laodelphax striatefla ; D. Delphacidae spp. ; E. Nephotettix cincticeps ; F. Cicadellidae spp. ; 1. nematode ; 2. Chalcididae
spp. ; 3. Braconidae spp.; 4. Ichneumonidae spp.; 5. Tachinidae spp.; 6. Phoridae spp.; 7. Psammocharidae spp. : 8. Sphecidae spp.; 9.
frogs ; 10. toads; 11. snakes; 12. lizards ; 13. birds ; 14. Micraspis discolor ; 15. Propylaea japonica ; 16. Leis axyridis 5 17. Microvelia
douglasi + 18. Cyrtorrhinus lividipennis 5 19. Nabis palliferus 5 20. Geocoris tricolor 5 21. Paederus fuscipes ; 22. Staphylinidae sp. 323
Staphylinidae sp. 2 5 24. Staphylinidae sp. 5 ; 25. Staphylinidae sp. 4 ; 26. Staphylinidae sp. 6 ; 27. Staphylinidae sp. 7 ; 28. Carabidae spp. 5 29.
Formicidae spp. s 30. Chrysopa sinica i 31. Odonata spp. ; 32. Coenagriidae spp. ; 33. Empididae spp. ; 34. Lycosidae spp. ; 35. Theridiidae
spp. ; 36. Araneidae spp. ; 37. Erigonidae spp. ; 38. Thomisidae spp. ; 39. Clubionidae spp. ; 40. Tetragnathidae spp. ; 41. Salticidae spp. 5 42
Anagrus sp. ; 43. Haplogonatopus japonicus ; 44. Haplogonatopus atratus : 45. Echthrodelphax bicolor ; 46. Paragonatopus fulgori ; 47. Dryinidae
sp. 1 5 48. Dryinidae sp. 2 ; 49. Strepsiptera sp. ; 50. Paracentrobia andoi ; 51. pteromalidae spp. ; 52. Oligosita sp. 1 ; 53. Oligosita sp. 2 ; 54.
Oligosita nephotettica ; 55. Gonatocerus sp. 1 ; 56. Gonatocerus sp. 2 ; 57. Encyrticae sp. ; 58. Tomosvaryella oryzaetora ; 59. Ceraphron manilae :
60. Eupteromalus parnarae ; 61. Pteromalidae spp. ; 62. Echthrogonatopus sp. ; 63. Eurytoma verticillati ; 64. spiders.
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Fig. 3. Daily changes in numbers of species. Fig. 4. Daily changes of J values. 1.Single crop irce
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Fig. 5. Seasonal changes in species number in areas Fig. 6. Seasonal dynamic J values of two areas with
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Seasonal changes of species number of fields
of middle indica rice and late japonica rice.
1.Late japonica rice ; 2.Middle indica rice.
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Fig. 13. Seasonal chagnes in species number for

fields of single and double late japonica
rice. 1.Single late japonica rice ; 2.Double
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Fig. 16. Seasonal dynamics of J values for upper and lower part of plant. A.Crossed rice field ; B.Middle japonica
rice field 5 C.Double crop rice field ; 1.Upper part 5 2.Lower part.
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Fig. 17. Seasonal changes in species number based on insecticides used. A.Upper part; B.Lower part ;
1.Unsprayed ; 2.Sprayed.
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Fig. 18. Influence of insecticides on J values for upper part of plant. A. Crossed rice field; B. Middle japonica rice
field; 1.Unsprayed field ; 2.Sprayed field.
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field: 1.Unsprayed field ; 2.Sprayed field.
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