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Enzyme-linked immunosorbent assay used to detect the food relationships of the ar-

thropods in paddy fields

LIU Yu-Fang"?» ZHANG Gu-Ren'» GU De-Xiang'» WEN Rui-Zheng' (1. Institute of Entomology & State Key Labora-
tory for Biological Control: Zhongshan University, Guangzhou 510275, China; 2. College of Life Science and Resource
Environment, Xiangtan Normal University, Xiangtan 411201, China)

Abstract: The double antibody sandwich technique, an enzyme-linked immunosorbent assay CELISA s was developed to
detect the food relationships among 19 species of predators. 4 pest insects and 1 neutral insect in paddy fields in Dasha
Township, Sihui County: Guangdong Provinee. The results indicated that 15 and 11 species of predatory arthropods
preyed on the white-back planthopper. Sogatella furcifera» and the brown planthoppers Nilaparvate Iugens > respectiv-
ely. Ummeliata insecticeps . Pirata subpiraticus> Coleosoma octomaculatum» Clubiona japonocola> Dyschiriognatha
quadrimaculata and Pardosa pseudoannulata were the major natural enemies of the two planthoppers. Seven predatory
species preyed on Cnaphalocrocis medinalis larva- of which Clubiona japonocola- C. corrugata» Pardosa pseudoannu-
lata> Poederus fuscipes and Casnoidea indica were the important ones. P. pseudoannulota> P . tscheliangensis and P .
subpiraticus were the major predators on nymph of Owya sp. Chironomus sp. was preyed by 13 predatory species. As the
major or supplementary prey of predators; Chirenomus sp. played an important role in re-establishment and regulation the
structure of arthropod community in paddy fields. The food relationship pattern of the assayed arthropods in paddy fields
was constructed based on the results of the ELISA.
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Table 1 The optimum dilutions of all antisera and enzyme-labeled antibodies
R Antigen & Nl Cm Osn Ch pf Md al Os Ps
PLMTE Antiserum 400 200 200 400 200 200 800 200 400 400
Biciik 300 400 400 300 400 400 300 400 400 400

Enzyme-labeled antibody

S;: BOF KA Sagatella furceras N: 18 KB Milaparsaia Iugens: Cm: BIVEM W Cnaphalocrocis medinalis lareas Os: FBEE B Ova sp.
nympht Ch: B Chironomus sp.i Pf: FRBHERAR Paederus Suscipes: Md: FELFH Micraspis discdors Cl: ERGHE Cyrtorrhinus Livilipen-
nis; Os: BEUEER Ouyopes sertams: Ps: TUARER Pirate subpiraticns. TR R EF I The same for the following tables and figures
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Fig. 1 ELISA 0Dy, values for dilutions of 10 antigens
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Table 2 The ODyy, critical values of 19 predators for 10 antigens

e LR Antigen

Predaror S M Cm Osn Ch Pf Md ¢l 0Os Ps
Al 2.100 1.940 1.508 1.960 1.468 2.008 1.550 1.040 1.662 1.870
Dy 1.646 1.598 2.240 2.216 1.420 1.768 1.974 1.860 1.606 2.100
Tn 0.996 1.164 0.804 1.004 0.89%4 0.926 1.164 1.402 1.908 1.078
Co 1.442 1.250 2.036 2.414 1.206 1.746 2.242 1.596 1.914 2.032
Eg 2.224 2.072 2.150 2.323 1.844 1.782 1.838 2.488 1.662 2.208
Ui 1.206 0.912 1.344 2.122 1.048 1.630 1.162 1.244 1.500 1.674
Ps 1.486 1.002 1.570 1.204 0.740 1.306 1.364 1.030 1.468 -
Pp 2.154 1.874 1.734 1.800 1.826 1.992 2.274 1.656 1.628 2.444
Pt 2.096 2.448 2.046 2.574 2.088 2.080 1.834 2.836 1.878 1.894
Ce 0.884 0.902 0.610 0.824 0.654 0.806 0.824 0.822 0.942 0.642
G 0.940 0.676 0.476 0.866 0.792 0.916 0.766 0.938 1.158 1.132
Os 0.896 0.832 1.324 1.214 0.784 0.704 0.952 1.100 - 1.550
Bh 1.892 1.988 1.720 1.304 1.306 1.492 1.680 1.384 2.020 2.402
Mm 1.670 1.608 1.480 1.504 1.552 1.208 1.654 1.674 1.414 1.904
Mh 0.194 0.204 0.302 0.218 0.244 0.222 0.216 0.280 0.214 0.198
Cl 0.264 0.284 0.274 0.270 0.254 0.230 0.324 - 0.378 0.396
Ci 0.234 0.226 0.274 0.218 0.242 0.280 0.286 0.260 0.228 0.306
Pf 0.224 0.222 0.220 0.178 0.226 - 0.252 0.180 0.264 0.370
Md 0.324 0.310 0.334 0.332 0.300 0.318 - 0.324 0.362 0.576

Air ORFEEEE Araneus inuss, Da: POBEEREEUR Dyschiriognathe quadrimacudata, To: HT0 H 98 Teragnahe nitens, Co: NFEERER Colemsoma oo
tamaculatum, Fg: B NBER Erigonidivm graminicolum, Ui B BHEEYR Unmeliara insecticepss Po: MIFERIR Pardosa psendoannulata, Pre L
IR Pardosa isehekiangensis, Co: FBEHEE Clubiona corrugata s Cj: B BB Clubiona Japonocslas Bh: TR 23R8k Bianor hotingehiechts Mm: M
BN Marpiss magisters Mh: 228995 BYE Microwelia horvathi. Ci: FVEMIE F Casnoidea indica. T3 EE R The same for the following tables and

fignres
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{ Boreham and Ohiagu, 1978). Ifi ELISA XUHLA4 3
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Table 3 The ELISA positive percentage of predators in early rice season in 1999°
EfBam et Fr L FEEE Positive (%)
Stage of Number of
early Tice Prodater insects tested sf NI Cm Osn Ch Pt Md cl Os Ps
g Ta 6 0 0 0 0 33.3 0 0 0 0 0
carly stage Ui 3 0 0 0 0 0 0 0 0 0 0
Ps 8 0 0 0 0 25.0 0 0 0 0 -
Pp 12 8.3 0 0 0 16.7 0 0 0 0 0
Pt 1 0 0 0 0 0 0 0 0 0 0
Ce 2 0 0 0 0 0.0 0 0 0 0 0
pr 9 11.1 0 11.1 0 22.2 - 0 0 0 0
Gkl A 9 2.2 111 0 0 11.1 0 0 0 0 0
intermediate stage 7 86 86 0 0 0 0 0 0 0 0
Ta 9 2.2 333 0 0 0 0 0 0 0 0
Co 8 375 125 0 0 12.5 0 0 0 0 0
Eg 6 167  16.7 0 0 0 0 0 0 0 0
Ui 18 55.7  50.0 0 0 16.7 5.6 0 5.6 0 0
Ps 11 6.4 273 0.1 0 0 0 9.1 0 0 0
Pp 3 3.3 0 0 3.3 0 0 33.3 0 0 0
Gj 8 25.0 375 375 0 12.5 0 25.0 0 0 0
Os 9 1.1 0 0 0 1.1 11.1 0 0 - 0
Bh 3 0 0 0 0 33.3 0 0 0 0 3.3
Mim 2 50.0 0 0 0 0 0 0 0 0 0
a 7 0 0 0 0 0 0 0 0 0 0
pr 12 3.3 167 167 0 8.3 - 0 0 8.3 0
Md 12 16.7 8.3 0 0 0 0 - 0 0 0
I=¢:!! Dy 2 0 0 0 0 0 0 0 0 0 0
late siage Co 7 8.6 143 0 0 0 0 0 0 0 0
Eg 3 0 0 0 0 33.3  33.3 0 0 0 0
Ui 10 40.0  70.0 0 0 0.0 10.0 0 0 0 0
Ps 7 4.3 57.1 0 4.3 143 0 10.3 0 14.3 -
Pp 6 167  16.7 0 3.3 0 0 0 0 33.3 0
Pt 1 0 0 0 100 0 0 0 0 0 0
Gj 5 0 60.0 0 0 20,0 20,0 40,0 200 0 0
Os 5 0 40.0 0 0 0 0 0 0 - 0
M 3 0 0 0 0 0 0 0 0 333 233
pr 6 0 0 0 0 0 - 0 0 0 0
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Table 4 The ELISA positive percentage of predators in late rice season in 1999
TR B s Ha LS PBEME Positive (%)
Stage of Number of S NI Cm Osn Ch Pt Md cl Os Ps
late rice Predator insects tested

ATHA Aj 1 0 100 0 0 0 0 0 0 0 0
carly stage g 11 0.1 182 0 0 18.2 0 0 0 0 0
Tn 6 16.7 0 0 0 0 0 0 0 0 0
Co 3 23.3 0 0 0 0 0 0 0 0 0
Eg 3 0 0 0 0 0 0 0 0 0 0
Ui 6 33.3 333 0 0 0 0 0 0 0 0
Ps 13 7.7 7.7 7.7 7.7 23.1 0 0 0 7.7 -
Pp 8 25.0 125 125 125 0 12.5 0 0 12.5 0

Pt 2 0 50.0 0 50.0 0 50.0 0 0 0 50.0
Ce 1 0 0 100 0 0 0 0 0 0 0
Os 9 2.2 2.2 0 0 22.2 0 0 0 0
Bh 1 0 0 0 0 0 0 0 0 0 0
M 1 0 0 0 0 0 0 0 0 0 0
Mh 7 0 14.3 0 0 0 0 0 0 0 0
a 3 0 0 0 0 0 0 0 - 0 0
Pf 6 167 167  33.3 0 0 - 0 0 0 0
AR A Dy 15 33.3 6.7 0 0 6.7 0 0 0 0 0

intermediate

tage Tn 2 0 50.0 0 0 0 0 0 0 0 0
Co 11 4.6 546 0 0 0 0 0 0 0 0
Eg 3 33.3 333 0 0 0 0 0 0 0 0
Ui 16 438 375 6.3 0 0 0 0 0 0 0
Ps 10 60.0  70.0 0 40.0  40.0 0 30.0 0 0 -
Pp 6 33.3 333 333 16.7 0 0 16.7 0 33.3 0
Gj 9 33.3 333 444 0 22.2 0 22.2 0 0 0
Mh 8 125 375 0 0 0 0 0 0 0 0
al 4 0 0 0 0 0 0 0 - 0 0
Gi 2 50.0  30.0 30,0 0 0 0 0 0 0 0
pr 5 40.0 20,0  40.0 0 0 - 0 0 0 0
Md 3 0 233 0 0 0 0 - 0 0 0
518 Dq 7 0 28.6 0 0 0 0 0 0 14.3 0
late stage Co 3 333 6.7 0 0 0 0 0 0 0 0
Ui 2 0 50.0 0 0 0 0 0 0 0 0
Gj 1 0 0 0 0 0 0 100 0 0 0
Bh 1 0 0 0 0 0 0 0 0 0 0
al 1 0 0 0 0 0 0 0 - 0 0
pr 2 0 50.0 0 0 0 - 0 0 0 0
Md 6 16.7  33.3 0 0 0 0 - 0 0 0
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Fig. 2 Food relationship pattem of arthropod prey-predator

in paddy fields in 1999
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