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Assessing the efficacy of different sampling methods for arthropods in

rice field

WANG Yu CHEN Jie XIAO Dun-Huang MA Fu-Gang HUA Hong—Xia ( College of Plant Science and
Technology Huazhong Agricultural University Wuhan 430000 China)

Abstract: Rice is the staple food in China and pests cause huge yield losses every year. Pest control is
necessary to be conducted to avoid the losses. Arthropods community survey is the important foundation for
evaluating the effects of pest control and sampling methods would affect the accuracy of arthropods
community survey. In addition when we assess the safety of insect—resistant transgenic rice on biodiversity
of rice field it is requisite to choose an appropriate sampling method. In the current experiment we
surveyed the arthropods using vacuum-suction method the malaise trap method the basin-beating method
and compare the efficacy of different sampling methods in rice field. The result indicated that the malaise
trap method collected the most species of the arthropod the vacuum-suction method is the second and the
basin-beating method is the least. The basin-beating method collected the most number of arthropod
followed by vacuum-suction method then malaise trap. The vacuum-suction method is efficient in surveying
Cicadellidae Chloropidae Braconidae Ichneumonidae Pteromalidae Lycosidae Mycetophilidae; the
basin-beating method is efficient in collecting Cicadellidae Cecidomyiidae  Erigoninae  Emerton
Salticidae Lycosidae  Oxyopidae Collembola Delphacidae; the malaise trap method is efficient in

investigating Lauxaniidae and Psychodidae. The malaise trap method is suitable for catching the arthropods

“ (2016ZX08011001 —002) ”
1989 E —mail: zghnlzwy@ 163. com
Author for correspondence E — mail: huahongxia@ mail. hzau. edu. cn

© 2016 -01 -25; 12016 -07 =25



1091

which can fly. The vacuum-suction method could be widely used to collect the arthropods with different

biological characteristics. The basin-beating is efficient in capturing the arthropods which inhabitat at the

base of the rice.

Key words: Rice; arthropod community survey; the vacuum-suction method; the basin-beating method,;

the malaise trap method
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1 2013 -2014
Table 1 The diversity index of arthropod scollected by different sampling method in 2013 —-2014
2013 2014
Malaise trap Vacuum- Basin— Malaise trap Vacuum- Basin—
method suction method beatingmethod method suction method  beatingmethod
93.25+8.34 b 94+2.16 b 66.75£5.57a 82.75+2.93b 78.75+3.82b 63.25+2.50 a
Species richness ( S)
2098.98 + 9546. 67 + 30596. 25 + 952.81 + 12813.33 16891. 25 +
Number of arthropod 509. 84 a 508. 65 b 3020. 68 ¢ 48.67 a 1136.51 b 3345.63 b
C
(€) 0.14+0.02a 0.15+0.02a 0.39+0.02b 0.08+0.0la 0.21+0.04a 0.46+0.06b
Dominance index
(H)
Shanon-Wiener 2.78+0.12b  2.77+0.11 b 1.66 £0.08 a 3.23£0.05¢  2.26+0.18b 1.62x0.17 a
diversity index
J
() 0.03+0.00a 0.03+0.00a 0.03+0.00a 0.04+0.00b  0.03+0.00a 0.03x0.00 a
Evenness index
03 4 + (n=4) LSD

(P <0.05) , Note: Data are represented as mean = SE ( n =4) . Different letters in the same year in a row indicate

significant differences ( P <0.05) by LSD test.
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Table 2 Gild dominance ( %) collected by different sampling method in 2013 —2014

2013 2014
Guild Malaise trap ~ Vacuum-suction  Basin-beating Malaise trap ~ Vacuum-suction  Basin-beating
method method method method method method

Phytophages  45.35+5.16 a  58.77%3.32b 38.17%3.51a 54.620.85b 29.61%3.66a 75.55%3.10 ¢
Detritivores ~ 40.82+5.24 b 4.38£0.98 a 49.62+3.44b 18.03+0.88b 3.75x1.00a 4.70%1.19 a
Parasitoids ~ 5.46+0.21 b 8.25+1.13b  1.21%0.13a  7.16+0.42 ¢  4.4320.53b 1.6420.39 a
Predators 510+£1.24a  3.20+0.11a 10.60+1.23b 4.98+0.18a  0.96+0.14a 14.58 £2.67 b
Others 3.26+0.35a  25.40£2.92b  0.39£0.1a  15.21+0.32a 61.25+4.51b 3.53+0.83 a

+ (n=4) LSD (P<0.05) .

Note: Data are represented as mean + SE (n =4).
0.05) by LSD test.

Different letters in the same yearin arow indicate significant differences ( P <
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Table 3 Dominant family collected bydifferent sampling methods in 2013
Malaise trap method Vacuum-suction method Basin-beating method
(%) (%) (%)
Dominant family Dominance Dominant family Dominance Dominant family Dominance
Delphacidae 12.41 Delphacidae 35.33 Delphacidae 32.77
Noctuidae 11. 56 Culicidae 13.06 Linyphiidae 4.47
Cicadellidae 10.75 Cicadellidae 9.45 Cicadellidae 3.06
Pyralidae 4.12 Chironomidae 8.31 Lycosidae 1.50
Psychodidae 3.97 Chlorops 7.53 Oxyopidae 1.43
Mycetophilidae 3.60 Platypezidae 3.49 Salticidae 0.99
Lauxaniidae 3.56 Mycetophilidae 2.80 Noctuidae 0.82
Cecidomyiidae 3.04 Agromyzidae 2.15 Miridae 0.72
Braconidae 3.02 Braconidae 1.98 Thomisidae 0.51
Chironomidae 2.24 Miridae 1.57 Theridiidae 0.36
4 2014
Table 4 Dominant family collected bydifferent sampling methods in 2014
Malaise trap method Vacuum-suction method Basin-beating method
(%) (%) (%)
Dominant family Dominance Dominant family Dominance Dominant family Dominance
Delphacidae 20.72 Chironomidae 35.37 Delphacidae 71.09
Lauxaniidae 10. 33 Culicidae 24.34 Linyphiidae 6. 66
Pyralidae 10. 33 Delphacidae 14. 69 Cicadellidae 2.93
Chironomidae 8.78 Cicadellidae 7.27 Chironomidae 2.92
Noctuidae 6.51 Mycetophilidae 2.99 Lycosidae 1.36
Cicadellidae 6.16 Chlorops 2.78 Oxyopidae 1. 12
Psychodidae 3.85 Agromyzidae 1.53 Salticidae 1. 06
Mycetophilidae 2.86 Platypezidae 1.50 Theridiidae 1.01
Ephydridae 2.73 Braconidae 1.32 Noctuidae 0.73

Cecidomyiidae 2.11 Ephydridae 1.22 Miridae 0.69
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Table 5 Dominant species collected bydifferent sampling method in 2013

Malaise trap method

Vacuum-suction method

Basin-beating method

(%) (%) (%)

Dominant family Dominance Dominant family Dominance Dominant family Dominance
Sogatella furcifera 12.13 Sogatella furcifera 34.25 Sogatella furcifera 29.58
Inazuma dorsalis 9.23 Chironomidae oryzae ( Matsumura) 8.13 Erigonidium graminicolum 4.61
Naranga aenescens ( Moore) 0.02 Inazuma dorsalis 8.02 Nilaparvata lugens ( Stél) 4.28
Psychodidae 4.51 Chlorops oryzae 7.5 Inazuma dorsalis 3.25
Pachycerina sp. 3. 66 Mycetophilidae 3.24 Marpissa magister 197
Mycetophilidae 3.62 Optus sp 2.93 Pardosa pseudoannulata 149
Orseoia oryzae 3.52 Nilaparvata lugens ( Stal) 2.74 Naranga aenescens ( Moore) 1.33
Chilo suppressalis 3.22 Cyrtorrhinus livdipennis ( Reuter) 251 Bianor hotingchlehi ( Schentel) .31
Apanteles cypris ( Nixon) 2.4 Nephotettix bipunctatus 1.22 Cyrtorrhinus livdipennis ( Reuter) .22
Cnaphalocrocis medinalis 1.02 1.02 1. 19

Guenee

Trichomalopsis apanteloctenus

Pirata subpiraticus ( Boes)
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Table 6 Dominant species collected by different sampling method in 2013
Malaise trap method Vacuum-suction method Basin-beating method
(%) (%) (%)
Dominant family Dominance Dominant family Dominance Dominant family Dominance
20. 37 5.34 68. 64
Sogatella furcifera Chironomidae oryzae( Matsumura) Sogatella furcifera
10.33 1.43 5.89
Pachycerina sp. Sogatella furcifera Erigonidium graminicolum
Cnaphalocrocis medinalis 9.24 3.9 Chironomidae oryzae 2.89
Inazuma dorsalis
Guenee ( Matsumura)
Chironomidae oryzae 7.55 3.36 2.42
Nephotettix bipunctatus Nilaparvaia lugens
( Matsumura)
5.11 2.91 ) 1.67
Naranga aenescens ( Moore) Mycetophilidae Nephotettix bipunctatus
3.86 1.53 1.26
Psychodidae Opius sp. Inazuma dorsalis
2.84 2.3 1.12
Mycetophilidae Chlorops oryzae Marpissa magister
2.54 Cnaphalocrocis medinalis 0.96 Theridion octomaculaium 1.01
Erythroneura sudra
( Guenee) Boes. et Str.
2.32 0. 86 0.93
Inazuma dorsalis Apanteles sp. Bianor hotingchlehi ( Schentel)
2.12 0.77 0. 86
Orseoia oryzae Hydrellia sasaki Pardosa pseudoannulata
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Fig. 2 The density of family of phytophages in 2013 and 2014
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