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Enzyme-linked Immunosorbent Assay Used to Explore the
Predation of Chironomus sp. (Diptera:Chironomide) by Predators

in Paddy Fields
LIU Yu-Fang', GU De-Xiang®, ZHANG Gu-Ren’, CHEN Dong”, WEN Rui-Zheng® (1.

College of Life Science and Resource Environment, Xiangtan Normal University. Xiangtan 411201, China;2. Institute
of Entomology &. State Key Laboratory for Biological Control, Zhongshan University, Guangzhou 510275, China). Acta
Ecologica Sinica,2002,22(10):1699~1703.

Abstract: The enzyme-linked immunosorbent assay (ELISA) of double antibody sandwich was used to
detect the predation of Chironomus sp. by 19 species of predators found in paddy fields. Antiserum was
produced in a white male rabbit with an antigen from Chironomus sp., and its high specificity to
Chironomus sp. was examined through crossing reaction, neutralization reaction and two-way agar
diffusion in laboratory. The thresholds of 19 species of predators to Chironomus sp. were determined. 13
species of predators fed on Chironomus sp., which accounted for 67.89% among the accumulative 19
species tested. Clubiona japonocola collected at early stage of early rice field showed the highest frequency
of positive reaction to Chironomus sp. with the frequency of 50% , and 40% frequency of positive reaction
to Chironomus sp. was derived from another species, Pirata subpiraticu captured at middle stage of late
rice. ELISA would enable the rapid detection of the feeding of predator to objectively reveal the
relationships between preys and predators,and evaluate the contribution of predatory arthropods such as
spiders to the control of rice pests,so ELISA was suggested to be a valuable tool to aid in developing
theories of the community ecology and the integrated rice pest management.
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30%~76%, (Chironomus sp. ) , 0.80~0.95",
(=11
(Pirata subpiraticus) N . Holling T td,
(enzyme linked immunosorbent assay ,ELISA) P~%,
ELISA (ELISA double antibody sandwich technique) 19
1
1.1
( ) o
1.2
pH 7.4,0.05 mol/L spH 7.6,0.1 mol/L spH 9. 6,0. 05 mol/L :
25% ; (horseradish peroxidase, HRP, Sigma ,RZ>=3);0.85% :30%
(H,0,) ; N (O-Phenylene Diamine, OPD, Sigma )3 20%NaCl;
PBS-Tween 2032 mol/L R
1.3
1999 4 20 m 1, bl
b b 72 h7
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(HRP) 7]

* s ,2000



10 :  ELISA 1701

1.8
pH 9.6,0.05 mol/L 50 1600 o 0.1
mg/ml,ELISA . 50% o
. s . PBS-Tween 20
50 1600 , s OD,q,
2
2.1
( ) s (
) .
2.2
, 200 400
2.3
ELISA s
s o s PBS-
Tween 20 . : 0.004mg/ml ( IDS
b o
2.4 OD,q, 1 OD,9, *
s s Table 1 The ODyy, critical value of 19 predators for
antigen of Chironomus sp.
° 2 ODg; . OD, 92 OD 92
OD,9; critical OD 9 critical
OD = =20D,4,( ) Predator 4oz critica Predator 1oz critiea
value value
s o PS1 1. 468 PS10 0. 654
1 PS2 1. 420 PS11 0.792
PS3 0. 894 PS12 0. 784
2% PS4 1. 296 PS13 1. 306
8 ’ PS5 1. 844 PS14 1.552
20 PS6 1.048 PS15 0. 244
§ 15 PS7 0. 740 PS16 0. 254
Is) 10 PS8 1. 826 PS17 0.242
E; ) PS9 2.088 PS18 0. 226
g 05 PS19 0. 300
< - . ]
00.250' l0.067l IO.OI".'I 0.004 * PSI1. Araneus inustus, PS2:
0.125 0033 0008 Dyschiriognatha quadrimaculata, PS3:

#i A Cootent of antigen (mg/ml) - . . 3
Tetragnatha nitens, PS4 Coleosoma
octomaculatum, PS5 Erigonidium

) graminicolum , PS6 . Ummeliata insecticeps
1 OD.sg2 PS7: Pirata. subpiraticus, PS8
Fig. 1 ELISA ODyy; value for dilutions of antigen of Pardosa  pseudoannulata, PS9: Pardosa
Chironomus sp. tschekiangensis, PS10: Clubiona corrugata,
PS11. Clubiona japonocola, PS12:
2.5 Oxyopes  sertatus, PS13: Bianor
s N hotingchiechi s PS14 ; Marpiss magister , PS15:
2 Microvelia horvathi, PS16 .
Cyrtorrhinus livili pennis, PS17 Casnoidea
19 ELISA o > s Fuscibes. PS
indica ,PS18: Paederus fuscipes ,PS19:
o Micraspis discolor; 2 The same as table 2
19 s 12 4 N 13 (

67.89%) ELISA . . . 71.43%.46.67%  36.27%
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s s (Clubiona corrugata)
50% s s 18.75%  23.08%,
40% . , ;
2 ELISA 1999

Table 2 The ELISA positive percentage of predators to Chironomus sp. in 1999

Early rice Late rice
%) %)
Rice stage Predator Num. tested Positive percentage  Predator Num. tested Positive percentage
PS3 6 33.3 PS1 1 0
PS6 3 0 pPS2 11 18.2
PS7 8 25.0 PS3 6 0
PS8 12 16.7 PS4 3 0
PS9 1 0 PS5 3 0
PS10 2 50. 0 PS6 6 0
PS18 9 22.2 PS7 13 23.1
PS8 8 0
Early stage PS9 2 0
PS10 1 0
PS12 9 22.2
PS13 1 0
PS14 1 0
PS15 7 0
PS16 3 0
PS18 6 0
PS1 9 11.1 PS2 15 6.7
PS2 7 0 PS3 2 0
PS3 9 0 PS4 11 0
PS4 8 12.5 PS5 3 0
PS5 6 0 PS6 16 0
PS6 18 16.7 PS7 10 40. 0
PS7 11 0 PS8 6 0
Intermediate PS8 3 0 PS11 9 22.2
stage PS11 8 12.5 PS15 8 0
PS12 9 11.1 PS16 4 0
PS13 3 33.3 PS17 2 0
PS14 2 0 PS18 5 0
PS16 7 0 PS19 3 0
PS18 12 8.3
PS19 12 0
PS2 2 0 PS2 7 0
PS4 7 0 PS4 3 0
PS5 3 33.3 PS6 2 0
PS6 10 10.0 PS11 1 0
PS7 7 14.3 PS13 1 0
Late stage PS8 6 0 PS16 1 0
PS9 1 0 PS18 2 0
PS11 5 20. 0 PS19 6 0
pPS12 5 0
S14 3 0
PS18 6 0
3
[2.3] . [4 s
s s o ELISA
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