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Indoor contact toxicity of three insecticides, and their mixtures, on
eggs of oriental fruit moth, Grapholita molesta (Busck)
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Abstract [Objectives] To provide a theoretical foundation for controlling the oriental fruit moth Grapholita molesta
(Busck) at the egg stage. [Methods] Contact toxicities of three pesticides, including Spirotetramat, Abamectin and
Beta-cypermethrin, as well as Abamectin-Spirotetramat and Beta-cypermethrin-Spirotetramat mixtures, on G. molesta eggs,
were investigated using the dipping method in a laboratory. [Results] 240 pg-g 'of Beta-cypermethrin was the most efficient
pesticide regime for G. molesta eggs, achieving a corrected mortality rate of 96.42%. The next best were 120 pg-g ' and 60
ug-g” ' of Beta-cypermethrin, and 96 pug-g ' of a 1 : 2 mixture of Beta-cypermethrin and Spirotetramat, which had corrected
mortality rates of 81.70%, 76.73% and 70.72%, respectively. The corrected mortality rates of all other treatments were < 70%.
Corrected mortalities were all < 30% when Abamectin was used alone, or when it was mixed at a ratio of 1 : 4 with
Spirotetramat or Beta-cypermethrin-Spirotetramat, or 1 @ 3 with Beta-cypermethrin-Spirotetramat. [Conclusion]
Beta-cypermethrin, or a 1 : 2 Beta-cypermethrin-Spirotetramat mixture, can be widely used to control of G. molesta eggs but
Abamectin or Spirotetramat alone are ineffective for this purpose.

Key words Grapholita molesta (Busck), pesticides, egg, contact toxicity

* Supported projects 31272043
ok First author E-mail 810384920@qq.com
okt [E] Co-corresponding authors E-mail junxw@nwsuaf.edu.cn liyiping@nwsuaf.edu.cn

Received 2016-11-23 Accepted 2017-05-04



Grapholita molesta (Busck) - 675 -

Grapholita molesta Busck

Yang et al. 2003 Choi et al.

2008 2013
80%
20%~50%
2013
2014 2010
20%~31%
60%~72%
100% 2011
30%~40%
40% 2013
35% 3.5% 2014
50%~70%
2016 2016
2015 2010 3
3
2009 2011 2012
2012 2013

1 MRERFZE
1.1 iR RESHR
1.1.1 ik HIE 2008

26+0.5 RH 70£10 % L:D 15:9
5%
2009
24h
2014
.12 #HIKHEF 95% 74.2%
95.9%

1.2 REFE

1.2.1  Z5iRECH
5000 pgg ! 100 mL

1% Span 80
5 m/m
1
1.2.2 Mik7EE
2006 50

1%

3

1.3 HIEAIE

LI SR

= =5 100
2T INEL

BHAET (%) =

K IEFET (%)=
ﬁﬁ%%t%—ﬁ%%%t%x
100 — X FEBEAET

SPSS20.0

Duncan’s

100




- 676 -

Chinese Journal of Applied Entomology 54

#1 HIABEFRLENEFTIRE (pgg ")
Table 1 Concentration of tested pesticides (ug-g l)

1 2 3 4 5

Pesticide Concentration 1 Concentration 2 Concentration 3 Concentration 4 Concentration 5
Spirotetramat 3 6 12 24 48
Abamectin 16.25 32.5 65 130 260
Beta-cypermethrin 15 30 60 120 240
=15 A:S=1:5 12 24 48 96 192
10 AIS=1:10 6 12 24 48 96
15 AIS=1:15 3 6 12 24 48
120 AIS=1:20 3 6 12 24 48
125 AIS=1:25 3 6 12 24 48
4 B:S=1:4 3 6 12 24 48
3 B:iS=1:3 3 6 12 24 48
2 B:iS=1:2 6 12 24 48 96
1 BiS=1:1 12 24 48 96 192
1 BiS=2:1 12 24 48 96 192

A ! S=Abamectin @ Spirotetramat, B ! S=Beta-cypermethrin : Spirotetramat. The same below.

Q=l= 58.64%
2 SRE4H%H 0.78%
20 BFAEREAMINE 120
50%
2 3
1:15
1:25
3
56.87%~96.42% F=3.51 P<0.01
R 222 BNESEFHEE5IEHZERERNENM
FHR 4
10.17% 47.14%
3
F=12.37 P<0.01
2.2 EEAMEREMNEE
221 M#EE 520 ZESEE = M AR
= 1:3 6 ngg !
3
1:5 192
ngg ! 61.42% 1/3
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Table 2 Contact toxicity of 3 tested pesticides used on the eggs of Grapholita molesta in laboratory

Pesticide pg-g”'  Concentration % Death rate % Corrected mortality
3 28.00+4.00bAB 10.17+7.71aA
Spirotetramat 6 29.33+4.93bAB 11.91£7.17aA
12 30.67+2.08bAB 13.45+6.93aAB
24 33.67+4.04abA 17.26+7.08abAB
48 40.00+7.21aA 25.18+10.08abcABC
CK 13.67+4.16cB -
16.25 38.53+10.93abA 23.53+10.54abcABC
Abamectin 325 48.73+17.36abA 35.98+21.53abcd ABCD
65 48.17+17.03abA 35.85+18.09abcd ABCD
130 52.13425.57aA 39.27+23.63bcd ABCD
260 57.80+6.13aA 47.14+8.54cdeBCDE
CK 15.93+3.90bA -
15 59.3348.97dC 56.87+9.77defCDEF
Beta-cypermethrin 30 67.33+2.40cdBC 65.38+3.14efgDEFG
60 78.00+1.15bcB 76.73+1.45fghEFG
120 82.67+0.67bAB 81.70+0.51ghFG
240 96.67+1.76aA 96.42+1.88hG
CK 5.33+1.76eD -

=+

P<0.01 LSD

Data (mean=SE) followed by different small or capital letters are significantly different (P<0.05, LSD) and extremely

significantly different (P<0.01, LSD), respectively. The same below.

P<0.05 LSD

*3 MAERRSBEHCEREENH/ N ORIPHNERMRYR
Table 3 Contact toxicity of abamectin and spirotetramat mixtures on the eggs of Grapholita molesta in laboratory
Pesticide pg~g7l Concentration % Death rate % Corrected mortality
=1:5 12 43.20+21.20abAB 30.31£26.72abcdefABCD
A-S=L:3 24 40.00£15.28abAB 24.17422.07abedeABCD
48 39.47+12.35abAB 23.59+18.76abcdABCD
96 54.93+4.37aAB 43.98+3.99defABCD
192 69.33+5.33aA 61.42+8.01fD
CK 19.73+4.89bB -
o=1110 6 24.67+7.00 cC 23.07+7.16abcdABCD
A-S=1-10 12 37.33£7.69 beBC 21.01£12.18abcABCD
24 56.00+7.21abAB 43.24+14.37cdefABCD
48 62.00+1.16aA 52.23+4.37efBCD
96 64.67+7.51aA 54.31£13.21efBCD

CK

19.3346.36cC
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43 3 (Table 3 continued)

Concentration % Death rate % Corrected mortality
3 26.87+4.67bcBC 12.66+9.91abABC
6 18.63£11.21¢cC 17.51+0.00abcABCD
12 27.30+3.44bcBC 17.8949.63abcABCD
24 40.30+6.75abAB 24.11+11.81abcdeABCD
48 74.00+£3.90aA 33.76+9.78bcdefABCD
CK 19.37+3.97¢C -
3 58.00+2.31aA 51.53+1.97efBCD
6 60.67+5.93aA 54.50+6.84efBCD
12 44.00£11.552A 35.49+12.35bcdefABCD
24 59.33+8.82aA 52.14+12.00efBCD
48 64.67+4.67aA 58.6447.22fCD
CK 13.334+3.53bB -
3 28.00+13.50bcAB 12.1342.74abABC
6 26.13+5.66bcAB 9.65+6.87abAB
12 19.13+£6.47¢cB 0.78+12.05aA
24 39.20+11.96abAB 25.62+14.98abcdefABCD
48 47.13£2.91aA 35.34+3.23bcdefABCD
CK 18.20+3.70cB -

R4 SPYEEFESBRCERERTFNROCHIVNEAMRHR
Table 4 Contact toxicity of spirotetramat and Beta-cypermethrin mixtures on the eggs
of Grapholita molesta in laboratory

Concentration % Death rate % Corrected mortality
3 19.6043.02bC 0.60+9.67aA
6 23.20+5.67bBC 4.95+12.50abAB
12 20.00+1.83bC 2.18+7.38aA
24 32.80+6.16aAB 16.76+12.36bcABCD
48 38.40+4.33aA 23.93+7.24cdCDEF
CK 18.80+4.85bC -
3 20.40+4.80bB 0.30+8.48aA
6 19.60+0.69bB - 0.65+4.96aA
12 29.60+3.67abAB 11.80+7.68abcABC
24 30.80+5.00aAB 13.37+7.38abcABC
48 37.20£9.82aA 21.58+10.98cdBCDE
CK 19.40+3.67bB -
6 54.93+4.03¢B 44.5445.16efgGHI
12 62.93+£6.06bcAB 54.49+6.37ghiHIJK
24 67.73£11.57abAB 60.53£12.98hijlJK
48 71.47+3.33abA 64.87+4.361jJKAB
96 76.27+2.44aA 70.72+4.16jK

CK

18.67+3.33dC
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453% 4 (Table 4 continued)
Pesticide pg-gfl Concentration % Death rate % Corrected mortality
o=t 12 52.00£7.91aA 40.56+7.28efgFGH
B:8=1:1 24 53.30+3.90aA 42.03+1.10efgFGHI
48 58.93+1.50aA 48.77+5.09fghGHIJ
96 57.20+3.44aA 46.86+1.48efghGHIJ
192 60.23+0.75aA 50.46+3.41ghGHIJ
CK 19.50+5.20bB -
=2:1 12 46.01+4.71bA 32.42+9.78deDEFG
B-8=2-1 24 48.24+6.96bA 35.25+11.04defEFGH
48 54.05+6.19abA 42.85+5.98efgGHI
96 54.49+0.77abA 43.23+3.21efgGHI
192 58.07+2.79aA 47.72+3.70fghGHIJ
CK 19.65+5.07cB -
40%
1:2 96 ug-g ! 70%
70.72% 1:15 1:25
2/3 1:4
1:3
30%
F=24.01 P<0.01
223 EAMRPARSHINGTIKRE ZEHE 2014
V35 200 g/L
125 0.1%
115 98.99%
-4 12 2011 4.5%
1 000~2 000
5 50% 2011 4.5%
1 000
3 'LTJ"I@ Conopomorpha sinensis  Bradley
100% 2015 2.5%
3 1 000
93% 1.8% 1 000
240 pg-g! 50% 2012
96.42% 4.5% Carposina
120 pg'g' 60 pg-g! nipponensis Walsingham
1:2 96 ug-kg ! 2013 4.5%
81.70% 76.73%  70.72% Agrotisypsilon Rottemberg
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Table 5 Linear regression between tested pesticides and their contacting toxicity on the eggs of Grapholita molesta

R F P
Pesticide Regression equation Correlation coeffcient
Spirotetramat y=0.8715%+24.6362 0.9972 0.0011 0.0000
Abamectin y=0.0922x+35.0792 0.7535 9.1700 0.0564
Beta-cypermethrin y=0.1581x+60.7179 0.9025 27.7843 0.0133
=15 A!S=1:5 y=0.2756x+28.3171 0.8799 21.9756 0.0183
=110 A:S=1:10 y=0.3617x+25.3184 0.6300 6.9190 0.0783
=115 A:S=1:15 y=1.0122x+13.3740 0.9682 91.3868 0.0024
=125 AIS=1:25 y=0.6007x+15.8760 0.7582 9.4095 0.0547
=14 B:S=1:4 y=0.7583x+10.9811 0.8491 16.8794 0.0261
=13 B:iS=1:3 y=1.1550x - 20.5997 0.7100 7.3433 0.0732
=112 B:iS=1:2 y=0.4545x+52.3347 0.7861 11.0260 0.0450
=11 B:iS=l:1 y=0.0820x+75.1101 0.6581 5.7757 0.0956
=21 B:iS=2:1 y=0.1299x+58.7205 0.7633 9.6760 0.0529
X y
X represents dilution multiple, y represents corrected mortality in regression quation.
2001
Plutella xylostella Linnaeus
2008
2013 2005 1975—1976
Bemisiatabaci Gennadius 5 000 1 000
2014 1987 2014 7
8 404
34%
2015
2011 3
2012
240 g/L 1/3
Tetranychus urticae  Koch 1:2 96 ng-g !
2011 96% 70.72%
2011 2/3
24% 3000

Panonychus citri  McGreger
100%
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