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Optimizing baits for Bactrocera dorsalis and detecting insecticide
resistance in a population of this pest in Yunnan
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Abstract [Aim] To develop better toxic baits to control Bactrocera dorsalis. [Methods] The toxicity of baits containing
six different pesticides to an insecticide-sensitive, and wild B. dorsalis populations in Yunnan, were investigated. Each
insecticide was mixed with sugar, aromatic vinegar, and methyl eugenol, and the toxicity of the resultant baits was then tested
on adults from the insecticide-sensitive and wild populations using the stomach toxicity method. Resistance of the wild
population was also determined in the laboratory. [Results] Different baits were configured as follows: Water + insecticide,

6% sugar + insecticide, 6% sugar + 9% aromatic vinegar + 5% methyl eugenol + insecticide. The relative toxicity of the
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different insecticides on B. dorsalis was as follows: Emamectin benzoate > spinetoram > abamectin > carbosulfan >

cyantraniliprole > beta-cypermethrin. The relative toxicity of baits comprised of 6% sugar + 9% aromatic vinegar + insecticide

on B. dorsalis adults was as follows: Emamectin benzoate > spinetoram or abamectin > carbosulfan, beta-cypermethrin or

cyantraniliprole. Baits comprised of 6% sugar + 9% aromatic vinegar + 5% methyl eugenol + emamectin benzoate had the

highest toxicity to both the sensitive and wild populations. A resistance test demonstrated that B. dorsalis was sensitive to all

pesticides. [Conclusion] Baits comprised of 6% sugar + 9% aromatic vinegar + 5% methyl eugenol+ emamectin benzoate

were the best of those tested for B. dorsalis control. This bait could effectively control B. dorsalis population if applied before

the adult outbreak period.

Key words Bactracera dorsalis; food bait; toxicity; resistance detection
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*1
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Tablel Toxicity and resistance test results of the different population of
Bactrocera dorsalis in water +insecticide food bait

FELHIRE (mg/L)

B B S

. 5 7 [0 )5 7 e "
R gibiEs E'E.j.]EU ﬁﬁ. (95%E 5 IX[a] ) Relative . i
Insecticide Population Toxicity regression LCs (mg/L) toxicity Correlation Resistant
equation so (mg/L. . coefficient 518!
(95% Confidence interval) index ratio
5% M A FEPT4E R R SS  y=-1.127+1.456x 5.943 (0.140-12.411) 39.556 0.897 -
S iR Eh |y
*Eﬁﬁﬂm?“ﬁ* LD  y=-1.443+1.373x 11.235 (2.136-18.223) 20.924 0.917 1.890
5% Emamectin benzoate
EC
6N ELZRHERIFN  SS  y=-3.436+2.756x 17.655 (9.664-22.840) 13.315 0.832 -
S
6% Spinetoram SC LD  y=-2.282+1.823x 17.866 ( 8.148-24.717) 13.158 0.986  1.012
5% 4 b R L SS  y=-2.148+1.384x 35.670 (25.309-48.381 ) 6.590 0.663 -
. .
3% Abamectin EC LD  y=- 3.083+1.679x 68.657 (52.771-111.925) 3.424 0.819  1.925
20% T ve. A JaLFLIH SS  y=-3.486+1.795x 87.624 (55.699-111.845) 2.683 0.456 -
0,
20% Carbosulfan EC LD  y=-3.670+1.679x 153.425 (119.313-198.879)  1.532 0.898  1.751
10% 73R AR SS  y=-2.347+1.169x 102.015 (73.307-188.078 ) 2.304 0.329 -
R AR SR 3.681+1.620x 187.065 ( 134.373-387.693) 1.2 0.642 1.834
10% Cyantraniliprole OD P ¥=- 3. -620x 187.065 ( 134.373-387. 257 : :
10% (e AR R A BR L SS  y=-2.505+1.189x 127.783 ( 91.239-288.953) 1.840 0.283 -
10% Beta-cypermethrin
SC LD  y=-3.599+1.518x 235.081 ( 156.541-653.410)  1.000 0.950 1.840

SS: = NEURFAHE; LD: HWEFHRE. EC: FLili; SC:

ESSESIE

OD: AlpHuhEEH . FaERF.

SS: Indoor sensitive population; LD: Field population. EC: Emulsifiable concentrate; SC: Suspension concentrate; OD: Oil

dispersion. The same below.

WS fs, H LCs M 5.943 - 6.963 mg/L., H
2% 2 AT MU AR /NS s A RO AR R ) R
BEABIF IR HGAMRIC, . WYEEh>C B2 R TE
B> P AETR R > T v A > TR B > e R
AR . WPUHERTBORE | R/NSEIXTIX 6 ik
HFNBTE AR A T UK .
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FH S i B 4 B 2R IR B . £ BE 22 2R TR R R 4
BRI 2R, X 3 A% HURI K F () e 1 SO0 R o B
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Table2 Toxicity and resistancetest results of the different population of Bactrocera dorsalis
in 6% sugar+insecticide food bait
FIEHhHE (mg/L) MRS
. == I =] N /\\r ) 2 oK
At pope SRR e ) o OOREC U
Insecticide Population Toxicity regression LCso (me/L) Relati Correlation Resistant
equation so (Mg/L elative coefficient  ratio
(95% Confidence interval) toxicity index
5% M A FEPT4E R R SS y=- 1.127+1.456x 5.943 (0.140-12.411) 24.532 0.923 -
A HRER 7L
5% Emamectin benzoate LD  y=-0.919+1.090x 6.963 ( 0.067-14.738 ) 20.939 0.944 1.202
EC
6% FH 2 R EBTEA SS y= - 2.953+2.646x 13.052 (3.790-19.021 ) 11.170 0.927 -
S
6% Spinetoram SC LD  y=-2.489+2.114x 15.037 ( 6.062-21.303 ) 9.696 0.808 1.152
5% 4t b R L SS y=- 2.778+1.912x 28.341 (21.166-34.863 ) 5.144 0.944 -
. .
3% Abamectin EC LD  y=- 1.969+1.270x 35.508 (24.042-49.708 ) 4.106 0673 1253
20% J B 5 A SR FL I SS y=- 4.520+2.468x 67.839 (42.169-85.750 ) 2.149 0.985 -
0,
20% Carbosulfan EC LD  y=-3.654+1.972x 71.242 (41.171-92.714) 2.046 0.995 1.050
10% 75 5 HL Ik e SS y=- 2.864+1.518x 76.910 ( 57.988-102.951 ) 1.896 0.963 -
AR LD 3.124+1.587x 93.035 (72.724-130.358 ) 1.567 0.949 1.210
10% Cyantraniliprole OD y=-o DOIXZ3. ST : : :
10% = S R A4 e 2L SS y=- 3.464+1.675x 116.893 ( 91.603-176.063 ) 1.247 0.861 -
10% Beta-cypermethrin
LD  y=-4.744+2.192x 145.796 ( 116.83-209.342) 1.000 0.850 1.247

SC

R 3 NAEI%EEHRAFREFH/NTRABFHZHMFENELER

Table3 Toxicity and resistance test results of the different population of Bactrocera dorsalis

in 6% sugar+9% aromatic vinegar +insecticide food bait

‘ FHE K (mg/L e "
] Gpe SR SRIRONSL) s e R SRR
R HF Toxicit . (95%E {7 X[ ) Relati Correlation Resistant
Insecticide Population OXI1C1 y regresswn LC (m /L) " e a l'Ve orre 'a.10n eSlS' an
equation s0 {Mg/L toxicity index coefficien  ratio
(95% Confidence interval)
5% P B ] 2k 7 2% SS = - 2.188+2.683x  6.541 (0.010-13.015) 12.712 0.851 -
7% H R R L
5% Emamectin benzoate LD  y=- 1.764+2.043x  7.308 ( 0.440-13.225) 11.378 0.792 1.117
EC
6% RN E EIEH SS = - 3.849+3.389x  13.673 (3.354-19.310) 6.081 0.620 -
S
6% Spinctoram SC LD  y=-2.890+2.493x 14.420 ( 5.543-20.026) 5.766 0.767 1.055
5%l 24 TR 2 L SS y=-2.227+2.188x 10.420 ( 3.044-15.698 ) 7.980 0.932 -
. )
3% Abamectin EC LD  y=-2.182+1.774x 16.991 ( 8.768-22.845) 4.894 0772 1.631
20% T BT A B LI SS y= - 3.356+1.858x  63.983 (32.336-86.464 ) 1.300 0.665 -
0,
20% Carbosulfan EC LD  y=-2.378+1.302x 67.138 (22.430-97.734) 1.238 0.800 1.049
10% e 50 TR A4 e 2L SS y=- 5.043+2.967x  50.047 (40.896-57.951) 1.661 0.739 -~
10% Beta-cypermethrin
SC LD  y=-4.670+2.444x 81.373 (32.832-379.160 ) 1.022 0.018 1.626
10% 75 750 HL B iz SS y=-2.787+1.613x 53.410 ( 35.764-68.195 ) 1.557 0.971 -
AT IR I 5
LD  y=-2.723+1.419x 83.148 ( 62.264-117.260) 1.000 0.896 1.557

10% Cyantraniliprole OD
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R4 ONLAHEO%FE+5%FET HEH+RAFEH N REFNENTBAHHSHNRENESER
Table4 Toxicity and resistance test results of the different population of Bactrocera dorsalisin 6% sugar +
9% aromatic vinegar +5%. methyl eugenol+insecticide food bait

X == I (=}
ey g S HPITE
Insecticide Population oxicity regression

equation

HHEFHE (mg/L)
(95%EAfF X 1] )

AEXTHE T HE A A OC R AL Pt AL
Relative  Correlation Resistant

LCs (mg/L) toxicity index coefficient ratio

(95% Confidence interval)

5% G Jk ] 4k 1 2R N y=- 0.523+0.976x 3.436 (0.011-10.752) 54.919 0.953 -
Fig AR 7L ih
5% Emamectin benzoate LD y=- 0.677+0.953x 5.134 ( 0.010-13.206 ) 36.755 0.987 1.136
EC
6% .3 2 N =T SS y=- 3.430+2.929x 14.827 ( 5.950-20.274 ) 12.727 0.964 -

.
6% Spinetoram SC LD  y=-2.934+2.321x 18.369 ( 10.069-24.084 ) 10.273 0.957  1.239
5% AT 24 TR 2 L SS y=- 2.617+1.705x 34.245 ( 26.076-43.413 ) 5.510 0.771 -

. .
3% Abamectin EC LD  y=-2.70142.413x 62.413 (47.472-104.667 ) 3.023 0444  1.823
20% T B 5L E A FL I SS y= - 3.007+1.774x 49.595 (17.903-72.802) 3.805 0.231 -

0,

20% Carbosulfan EC LD  y=-2.691+1.498x 62.635 ( 24.336-89.488 ) 3.013 0.896  1.263
10%75 5 HL Ik e SS y=- 2.281+1.276x 61.269 ( 38.062-83.275) 3.080 0.735 -
AT R LD 3.030+1.524x 97.401 ( 75.456-141.655) 1.937 0.881 1.590
10% Cyantraniliprole OD y=-o DEAX DT SRR : : :
10% (= R R A BR L N y= - 3.086+1.527x 104.755 ( 81.115-157.513) 1.801 0.871 -
10% Beta-cypermethrin
3C LD  y=-3.737+1.642x 188.701 ( 135.672-387.545 ) 1.000 0.890 1.801

S8 B L7 g DA v B A AR U Sy Y e e o] 48 7y 3%
F R Eh> O HZ R W R > 4k 3 R > T B e 11
A>T TSR B > i A A U i o N BLPEAR ROk
A, Wi/NTEIEXTIX 6 Rk BGRIRHTITE KP4k T
UK

3 St

T PHR A B (5 {8 L AT N TS Gy /N
N, TERS /NSRRGSR BN T Y
Mo BT, EEHEEPh IR 2y T U
B I /NS B g — 0 T B it , AR R A B
R, ARFEE TR LR REE . BT
HEDAFR . T BRSO A AR L VR R R A SR A
B 6 Rl A S 20 . AES . IR T FWmE
L B P AR AR /NS B I N B D T
SERLLIN, 6%LL 9% R i +5%0 FH 3L T 75 i+ H
A T 1 4 B AR 2 N SRR RN 2 p L X
FH [R) R A 25 0 340 0 v 5 PP AR A8 il i 2
PP RO R, ZREZREE | FIEEER)
HEEVE R OOKR T H4EER ;R0 AG DU 25 2 4

N, RN HY SR | 20 A TR R R 2 T
R GPTIE M AL THUEOKF o NI, fE RIS,
AR AL | LR R R MR X 3 A
YRS I . B RGSF IR RO, DI
UM KA o ABIFSE ¢ B0 AR XA /N S g HAT
BRI, ST (2020 ) HGHE Y9 ZE
ot ok B 5 07 OGNSR B A R R
LEIR— B AT e B i RO A I XA /N S
BRI PERR, AR EDESE (2010 ) il fil R 7
2O /N S e P8 E 5 7 0 R A B e 28 S T4 T
X HBAT e ) A P, DL 7 5K
e R ZERA I 22 53

PR 3% TR A B R A P 003 e 9] v o3
FIBYES A, WO LT B2y,
G 2R R R R R O T R AR B 13
FNEWRIE , AR B0 FR S I A SRR R 2N, f
GFJeuk o (EAR IR, T )l sr2 HRR) A S50
P22 I 35 AR /N SIE e o F BT 25 I vy e (2%
JRISCHESE, 2011 ), [RJI 7 FRRE T A O
ST T R B K MR (R ESE, 2010),
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H A AR AT oA L F 3 T s B A ) S i
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