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The incompatibility of using both insecticides and Cotesia chilonis to
control Chilo suppressalisin the field
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Abstract [Objectives] Increasing crop damage by Chilo suppressalis (Walker) in recent years poses a major threat to rice
production. Due to the resistance of C. suppressalis to multiple pesticides, the parasitic wasp Cotesia chilonis is gradually
becoming more popular as a biological control for the larvae of C. suppressalisin the field. The aim of this study was to clarify
the ability of insectary-reared C. chilonis to control C. suppressalis in the field, and investigate the effects of various
environmentally-friendly pesticides on both C. suppressalis and C. chilonis. [Methods] The number of dead heart leaves,
white ears and dead boot stages of rice, and the number of live C. suppressalis larvae, following releases of two different
densities (125 and 250 cocoons) of C. chilonis and seven different pesticide treatments, was quantified and to compared.

[Results] Both densities of C. chilonisreduced C. suppressalis damage to the rice plants; there was no significant difference
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between the two densities of C. chilonis in this respect, although more C. suppressalis were parasitized after the higher density
of C. chilonis were released. Among the different pesticide treatments, cyantraniliprole was the best, followed by
chlorantraniliprole, and Bacillus thuringiensis and dimehypo were the worst. There were also large differences in the
effectiveness of different doses of cyantraniliprole. The high parasitic rate was found where C. chilonis was released but all
pesticide treatments significantly reduced the number of C. suppressalis larvae parasitized by C. chilonis. [Conclusion] C.
chilonis can effectively control C. suppressalis in the field, but the optimal density and methodology of releasing C. chilonis
requires further investigation. Although C. suppressalis were parasitized by C. chilonis where the later were released, all seven
insecticides tested significantly reduced the proportion of C. suppressalis that were parasitized, indicating that the use of these
pesticides is incompatible with the release of C. chilonis as a biological control. The control of C. suppressalis should consider
not only the pesticide dosages required to control this pest, but also potential pesticide damage to its natural enemies and the
environment as a whole. The results of this experiment provide both a theoretical and practical basis for the subsequent

establishment of a more environmentally-friendly strategy for controlling C. suppressalis based on the use of C. chilonisas a

biological control.
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Table 1 The design of pesticides were used in this experiment

b 3R i 5

Treatments number

25 44 R

Pesticides name

il 77 FH 4

Preparations dosage

1 25%A HUOBUK 7 25% dimehypo aqueous solution 750 a.i.g/hm?
2 4000 TU/uL 4T BB IF5) 4 000 TU/uL Bacillus thuringiensis suspension 1 875 mL/hm?
3 1.8%P 24 ZE FLill 1.8% abamectin emulsion 600 mL/hm?
4 40%FESLMFL I 40% chlorpyrifos emulsion 1 500 mL/hm?
5 200 g/L 58 B2 FH ki 2 7% 57 200 g/L chlorantraniliprole suspension 150 mL/hm?
6 19% R F B TF 7 19% cyantraniliprole suspension 150 mL/hm?

7 19% B F R BB 7] 19% cyantraniliprole suspension 225 mL/hm?

8 7K Water —
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Table 2 The control effect of Cotesia chilonis to Chilo suppressalis on rice fields

T H 3 fEE R KPRk AbFE 1 AbFE 2 X Hi
Date of releasing C. chilonis Injury index and control effect Treatment 1 Treatment 2 Control
% H 8.16 XA The average number of dead heart  17.604£3.70"  20.00+4.09a  16.50+4.50a
The day of releasing
C. chilonis August 16"
NS 7d SEHIAGLB The average number of dead heart  21.00+3.08°  21.20+3.85°  38.50+4.50°

Seven days after
releasing C. chilonis

S 14 d

Fourteen days after
releasing C. chilonis

i 21 d

Twenty-one days after
releasing C. chilonis

S 28 d
Twenty-eight days
after C. chilonis
NS 35 d

Thirty-five days after larvae
releasing C. chilonis

B5%4+SE (%) Control effect £SE (%)

SEXH0 %L The average number of dead heart
B5%+SE (%) Control effect £SE (%)

SRS The average number of white head
B5%(£SE (%) Control effect £SE (%)

SIS FEEL The average number of dead head
B5%£SE (%) Control effect £SE (%)

SEHIFE I 5 The average number of residual 18.20+2.78"

Bj34+SE (%) Control effect £SE (%)

45.45+8.00° 44.93+10.01* 0P

22.60+2.50% 29.00+2.88"  34.00+9.00°

33.59+7.33% 14.71+8.47" (°

13.80+2.73°  15.60+1.54° 24.00+1.00,

42.50+11.37* 35.00+6.40° 0°
17.20+3.84°

19.60+3.53"  31.00+4.00°

44.51+12.38* 36.78+11.39* (°

15.60+4.61°  32.50+4.50°

44.00+8.46, 52.00+14.19* 0°

AEPR 1Ay 125 SKIEH/NX s ARET 2 Dy 250 Sk /X R RSB S AR A R B FROR O [RI AR B2 5] AR I A5
BT H [A)K AR —ARIE B B3k 25 55 3 (P<0.05, Tukey £33 ).

Treatment 1 is 125 cocoons/area; Treatment 2 is 250 cocoons/area. Data followed by different letters in the same column
indicate significant difference in different treatments of the control effect of Cotesia chilonis on Chilo suppressalis at the

0.05 level by Tukey test.
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WE25)5 5 35 KEA KB, 762y Xt IR
X, WEERRECH 7.75 4, 25%5 H AU F /N X
WEMRBRZ, J10.75 %, 1 4 000 TU/UL
BRI ED, (U 3.25 4~ R, #
A X a7 AV E AR L B, FE AT O R IX
A 2 1) AR R TR A L, SPiAE 33.75
%, 25%ARHARZ, R 2575 K, 19% IR FH
Tk iR 7 7 225 mL/hm? BRI, 0K 5.50
S (£ 4), Wik, 7EPPAL A S BhIG LAY

ORI, AMH B X LE 2G50 XA L |

FRE A 9D

PRI, 30255 ROt HH [a] — AR SR A A SR B i 25

T, ER BRI 255

W AR B Y SR HE A4 AR IR
# 225 mL/hm® = 19% P 500 Bk e B 77 71 150
mL/hm*=200 g/L 58 H K B e 9757 150 mL/hm?
=4 000 TU/uL % 25 &AT B PF 5] 1 875 mL/hm™>
40%TEEFERAFLIM 1 500 mL/hm*>1.8% 4k 14 % F,
1 600 mL/hm*>25%% HIUK 5] 750 a.i.g/hm’,

T4 THARRAGLIE 35 d FXIKFEZ IR EE R ABHR
Table 4 The insecticidal effect of 7 kinds of pesticides treatment on Chilo suppressalisin the field after 35 days

XK AE Ak

19% {550 HL B e 2 77

P24 5 LG 7S B BRI AL Bzl (%)
Test pesticides Injured seedling number Residual larvae number Control effect (%)

25%A HOBUK 5 25% dimehypo aqueous solution 10.75+4.37° 25.75+4.87% 23.70+14.43¢
4 000 TU/UL J5 2= & AT BB 17 R 3.25+1.65% 12.00+3.08 64.45+9.13a"
4 000 IU/pL bacillus thuringiensis suspension
1.8%B4E R 2 7L 1.8% abamectin emulsion 9.75+1.49% 11.25+1.44% 66.67+4.262°
40%7EFEIFLIN 40% chlorpyrifos emulsion 7.00+1.58% 19.50+2.02% 42.22+5.99b°
200 g/L 48 1 A Y i ek 17 51 3.50+1.19% 8.50+2.22% 74.82+6.57%°
200 g/L chlorantraniliprole suspension
19%R U BERE 150 mL/hm? 5.50+1.32% 8.50+0.65% 74.8241.91%
19% cyantraniliprole suspension 10 mL/hm?
19% 4 & ikl 225 mL/hm? 1.00+0.41° 5.50+1.04° 83.71+3.08°
19% cyantraniliprole suspension 15 mL/hm?
XTHEIX. Control 7.75+1.18% 33.75+5.63" —

R RE bR R, [RISVBOE S AR A AR R R R E R E 25 (P>0.05, Tukey K40 ). TR,

Data in the table are mean+SE, and followed by the same letters are not significant difference at the 0.05 level by Tukey test.

The same below.

23 FEHEAFEREN IR AN EE TR

15 45 o Ach L IX 5 i — YR R A i A 1)
PR, 7 I % P A A7 T 1 AR 4 HO s AR
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W b FIX 1 AR BE SR BE 4 AR AR R, P e
R E S 250 Sk O /N IX A A #RGA F
26.30%, JHOMEEE RN 125 LR/ NXBA
13.89%. {HJ&, JC¥EXTRAIX (A ) Azhsab
PR IR IX ( ART2Y ) i AL AR 5% B8 &)y i 2y 2F %
10 6.80%F1 3.09%, B2 AT B EMHES
(P=0.128 ), BLAF, TCieMFFhAe 25 4b 3 /N X,
AR5 BA &)y ) B A SR S BRI T

X TR, AHR AWK 25 95 = S AT IR AL LX)
AL BE R B 4 B AR R A A 2 b X 1Y)
LR, T I e B BT LA 3 X () Ak M B
BA Uy R e IR P A

3 ggsitie

AR A e PR TR S R S, MR
B REEER T FA4 9. 00 F 12: 00 Flig I

18: 00 % 21:

00 (MUAZAEEE,

1989a ), i,

ARSI T [B] T e S (B S B AE _EF 92 00 22476 1
il ] 2 e gt O A o, 2 T B ARG 2 4
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Table 5 The parasitic rate of Chilo suppressalis of different experiment treatments in rice fields

Ak P24 55

Test pesticides

BRI AR (%) B E AR

Parasitism rate in the processing area (%) Test of the difference

25%A HOBUK 5 25% dimehypo aqueous solution
4 000 TU/uL 5 2 & FFH 0 17 77

4 000 TU/pL bacillus thuringiensis suspension
1.8%P4E T Z F.iH 1.8% abamectin emulsion
40%F5SEIFLIM 40% chlorpyrifos emulsion
200 g/L 5 HR HH B e B

200 g/L chlorantraniliprole suspension
19%I5 R R % 150 mL/hm?

19% cyantraniliprole suspension 10 mL/hm?
19% 5 L M 225 mL/hm?

19% cyantraniliprole suspension 15 mL/hm?

ZGFIXTBEIX Control area of pesticides

P A4 ( 125 L& H//NX )Parasitic wasp (125 cocoons/area)
FFA (250 44 H /7N )Parasitic wasp (250 cocoons/area)

BT BRIX. Control area of releasing C. chilonis

1.98+0.29 ¢
4.18+0.18 [
1.93+1.93 [
0 [
2.50+2.50 ¢
0 ¢
0 ¢
3.09+0.62 [
13.89+3.36 b
26.30+0.37 a
6.80+1.03 be

J, XFERE T DLk S FE PR R K 52, Rl B 1k
AT T FIRPEE L 55 A O — g
{5 F e (1) RAT o BEAN, T AR S ol e e ot
4 1540y WY B 1) A EL A A v 1 B AR R R
K EHE (BREASE, 2002), BURZHFIM
A (1989 ) WIFFE B 25 AP ) H i i 5 77 2
IR B IR DG, I, ARy 4 908
DL AR R 2 B Ry B

ARG R I, 5 P IR 0 AU 0 P e A
FH [B] 6 7K RS —ARMEAT — 5 B FE e 11, BT
i 52%, H HRE — U0 g m T ) FH R] Y AR IR i
FIRREE AR o AR B RERY 2 A0 B L 43
IR AE/INX (36.6 m? ) 125 SLIETE A 250 Sk id i,
THEZMB RSO TR A 2R R ik, g
DL RS BRI 67 500 Sk 2245 1 — AR B8 £k 4%
B R, O R R, e AR R
BA Ay MR ) 2 A R (A I 0 A e ) e A
i e 2 A T i — W ST A

AR LI, X AR ) B R IR N
19% IR E R BEMCEIF ) 225 mL/hm® = 19%R 4
H B E 5] 150 mL/hm*=200 g/L 48 H1 2 F ik
e EI7#) 150 mL/hm® =4 000 IU/pL 75 = & AT

EIEH 1 875 mL/hm*>40%%E LM FL 3 1 500 mL/
hm*>1.8% 2 7 Z FL3 600 mL/hm*>25%77%
XUKH 750 ai.g/hm®, —E6255), 41 40%REFEM: |
25%A% HUBURI 1.8% BT 24 &1 R R B TR RO e 2, /2
B —AsE T e = AR pr2tE (BTE %, 20103
He etal., 2013; &3 HF, 2016; H
&, 2018 ). 19%V5 50 BRI 71 A 200 g/L &
R T e B R R AT — I BTR AR, X TR
JE X 2 BRI P [ R 2l A,
19% 5L 550 L BB g 22 77 57 A AS [ 4 FH 391 i B 3 4L
RAH KRS, FINRZG7) A S bl 0
OSERAE R 225 mL 8008, AW REW, b
A 25 A B DX 1 A M 95 0 P W AR IR ) B A
FRARARAIR, P A e gk frde A B Tl 27 A 1) —
fRIE, AT OLETSEE Y 7 AR BRI S BT ¥AH)
TR M RL AR I KA , K 2828 U S AR IR 4
HOEAERS o 1 T ERAF 2GR0 27 A 1 1 B
BORAEL (HRAEIRSE, 2014), fhpghaixt — 1k
W o8 e () AT R E— 2D Y . BT ]
TARBE S A T T AR () A R ( Kazuo
etal., 1974; FHIHEZ, 1999; W& SH14, 2016 ),
PR A T R AR (el P i), 1 G i P
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