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W MR SEWE Bactrocera minax ( Enderlein) & —FUh FATAG 2R S0 BORMEH e PR WEBGBLIR BE 1 T 5 52
T BRI £ T 20 R G S AT O R, AT O T AN % R SR BRSNS N R B T
i 5 T BN BT A4 R 2% A P AR S AR, JF T 245 1 h A6 h ARl R KR KPR BRA TR . S5 RKY,
A EMIRLL (CK) AHEE, LCs LCy TR e A AL BS 1 h Ao fi ik "R 53 3yl | 35 R AIK 66. 7% + 50. 0%
43.3% F140. 0% 5 LCs T 8 5e 71 Ak 2R A it I8 A T I 8 o B W0 AR 34. 6%, T LG, T 5 11 Ji Ak B ) Jl t 7K
ST RS A E I 24. 7% « HAAXSIRA (CK) AHLE, LCsv LG, LGy FI4ER R AYAL P 1 h AYAHE s
R HE R R PR TR R A ) G B R AIG 33.3% « 23.3% ~ 23.3% -~ 33.3% - 53.3% M1 46. 7% ; LCs Fl LC,s PT 4 1 Z Ab
PR R K ST TEAT 85 43 S0 ) S8 A 24. 2% 1 38. 0% o 1.C.,o 1 1.C.o B4 12 25 A2 B 1) ok R T 7 AT 5t 43 T ) 5
WAL 25. 2% F1 84. 4% o SERGERW, T 5 1 BRI BT ZE B 3 0 AR R Sl e i /K FIRAT RE D T HICATRE 1 F0
LR AE T A SR 5 R BEAR G o T 0 5 1 ol 14 P S5 38 A TG T A7 DA S5 g ol K P €A B 3 114 52 W A7 A
PR ZE 57, T T2 B 2R ) SV SO0 2 A BRI R R S R BE T R P TCAT BE ) RO SR IR AR 28 5o EAD, T
R T 24 TR 2 XA A7 DR S il R K P I B g R ELIEA T RE ) A SEBOIE 00, 5 245 700 b P g T A A O
KEEIR: MRS TR ARG PIYER R, BRI & saifth
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Sublethal effects of carbosulfan and abamectin on the movement behavior

of Bactrocera minax

YANG Xuan, SHI Yong¥ang, HE Zhang—~Zhang, LIU Wen-Ru, WANG Ling, ZHANG Guo-Hui, GUI
Lian-You™  ( Forewarning and Management of Agricultural and Forestry Pests, Hubei Engineering
Technology Center, College of Agriculture, Yangtze University, Jingzhou 434025, Hubei Province,
China)

Abstract: The Chinese citrus fly, Bactrocera minax ( Enderlein) is a highly destructive pest of citrus
fruit. Evaluating the impacts of carbosulfan and abamectin at different sublethal concentrations on the
movement behavior of B. minax adults will provide the theoretical basis for prevention and control of this
destructive pest. In the present study, the take-off rate and the horizontal and the vertical crawling
distances of B. minax adults were detected at 1 h and 6 h after exposure to carbosulfan and abamectin at

several sublethal concentrations. The results showed that the take-off rates of B. minax adults females and
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males treated by LC; and LC,, of carbosulfan were significantly reduced by 66. 7% , 50.0% , 43.3% and
40.0% after 1 h, respectively, compared to the untreated group ( CK). Comparson with CK, the
horizontal crawling distances of B. minax adults treated by L.C carbosulfan were significantly reduced by
34.6% , whereas their vertical crawling distances exposure to LC,, carbosulfan were significantly increased
by 24.7%. The take-off rates of B. minax adults females and males treated by LC;, LC,, and LC,s of
abamectin were significantly reduced by 33.3% , 23.3% , 23.3% , 33.3% , 53.3% and 46.7% after
1 h, respectively. Comparion with CK, the horizontal crawling distances of B. minax adults treated by LC;
and LC, of abamectin were significantly reduced by 24.2% and 38.0% , respectively. The vertical
crawling distances of B. minax adults treated by L.C,, and LC,; of abamectin were significantly increased by
25.2% and 84. 4% , respectively. Sublethal dose-dependent effects of carbosulfan and abamectin to the
take-off rates, the horizontal crawling ability and the vertical crawling ability of B. minax adults were
observed. There are gender differences for the horizontal crawling ability of B. minax adults after exposure
to the sublethal doses of carbosulfan, whereas for the horizontal crawling ability and the vertical crawling
ability of B. minax adults after exposure to the sublethal doses of abamectin. In addition, the horizontal

crawling ability and the vertical crawling ability of B. minax adults are related to the time after exposure to

the sublethal doses of carbosulfan and abamectin.
Key words: Bacirocera minax ( Enderlein) ;

behavior

W% RS2 M Bactrocera minax ( Enderlein) , 3
J&E T XG# H Diptera SZ#gF} Tephritidae, J&— R
FONIAE 2 SR A2 1 B8 MR R e M 7 L (R il
Zut, 1995, TEMG, 2018) o FIAT, ARG G
RS SRS BT IR L B R (&= Rk 1 4.
WIS R) « AEYIBTG (SIERIAIE R ERIESE)
eEpiih (WA R S (TEXSEMP ARG,
1995; Dorji et al. , 2006; Xia et al. , 2018) .

ERRKRELEARRE S, SHALE
FIEA A B BFFE R, EBOE ] & A5 B
AU R A KE M, T H s m R
AP HGT R 200 R SRS A S T A
1 (=55, 2018; fak M5, 2019; Kipchoge
et al. , 2020; Solmaz et al. , 2020) . #1475 FE 44
Bombus terrestris 2 fiiBE 1 B8 ( thiamethoxam) 54>
TECH AT BE 7 e XA BR 0 1R $E RE T 0y el 2
(Stanley et al. , 2016) , Tfjntk H ik ( imidacloprid)
WUIH5E T R M 0 5 1) BE ) A RATRE ) ( Henry
et al. , 2015; Juho et al. , 2018) .

T i 7L T B ( carbosulfan) F1 Fi] 48 # &%
(abamectin) 2R A el BT AT AR DA S g 1Y o T A%
U] (£S5, 2018, 2019) o i # 8 T AL T
PREEEAR B, gl Ay e, Bk
I T REAE R (BB, 2002) o 4T fE A
(2012) il 524 Bombyx mori YB3 Il B 4k ] 3%

carbosulfan; abamectin; sublethal dose; movement

RS PR KA E R AR . 1E B SR E
Ko JFEE T RINBHAE R AR, w] e
PREEH R AT SR 2% BRI 4R AE TS A0 B
SR (AR, 2002) o WESRERMT, EBGERE
0] 24 T 2 G 2 Mt 2 6 Polyphagotarsonemus latus
(Banks) 77 1F i #F B9 9K #E4E F ( Breda et al. ,
2017) , i A] b 2 R O B 8T /N 42 1 Neoseiulus
barkeri ( Hughes) H & (& FH, 2016) . It
Sh, AKIFEE (2019) WFSEIA N T8 5 AT BT
2 TR 2R 00 AT A DR S i B AT B A IR RE A . 4R
1M, EHTA LA PR A% 5000 R A R S5 i B
e o RIS @AY QIR A i NUUE 81 R Tl o
ARSCHCRMTFE T A BAE e B T v 13l ] 24 TRy
FAC PR 5 AN [ B 1) B AR A DR 52 e g U R
KA ICAT HE B e AT B i 22 5%, B TEVEAN
TR v BUFN BT A TR R 1 A s s AT
ASESFERL N, LU Ay B ) A5 28097 1 R A R S5
FRRMER S

1 MRt 57%

L1 8
L1.1 AR

Mg R Scg 4l s T 2018 4F 10 2% ABIALAA 1
BETTPRIE SR (30°18°N, 111°77°E) KA A HHE R
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HETRIIKFRAAESELREANME. fFH
RS, 43343 HUSCAE i 5 75 B A WY (SR
5~7 cm) MHEEZA (EHAZ 17 em, & 11 cm) ,
PREE IR 20% 2247« WA PIAL G 19 R L T
FHE (K. SE MR 35 em) H, RABEREE
B RERERZEE K (i 1:3:30) IRAIRE
TR WEHOPL)E 5 B 09 dUH 525 (FEH
1, 2018) .
112 HE250 A

TH T E B (AR 96.5% , LI H Bk
TARAT) . FI4ERER (AR08 95.4% , LK
HEDT I FEAL TR AT FRA D) B (43hral, K
MR A BRA ) . nhil 80 (fhs4l,
BRI R E AR AT R A ) N D
(IR T A BRA ) -
1.2 XBWHE
L2.1 250 v B A0 iy 4 2

ETALRERE NN E MR (A
AKIFAE, 2019) Bo 25, HARERAE L B4 F:
SRR S 1 96. 5% Tt v [ R 25 F1 95. 4% ]
AP ZERZGH 1 ~2 mL AL 80 S8 2R )5
FEINA—E R REREA 1% % D s Ye i, o
FHZERK TR R =X R o B, BT i ve A &l 0. 00
(LC,, CK) . 8.42 (LC) . 15.66 (LC,) . 44.18
(LCy) . 139.84 mg/L (LCy) , PT4EEZ: 0.00
(LC,, CK) 0.88 (LC;). 2.04 (LC,). 8.20
(LCy) . 38.40 mg/L (LCy) , FFHAPRAS U L 2451
HRERE RN T A A 10% + 0.5% .

PRSI v B A 0 25 R 5t 30 s SR IR 4K A
(2ecm x2 em) HETEFEM (HE 9 cm. &
1.8 cm) v, FREEYLEK 24 h 5 A R AR R S B AR R
(6 Hi%) MFIE4CR %k, fFHERE 20 s 5,
Ja B TR 25 £ 1°C. HIXHEREE 65% +5% « Y JH
14 h:10 h (L:D) MEREAN TS (RXZ
B, ZBHRE, TR ) 1
1.2.2  HIAE RS A Az sh AT il

R RITKFERATSHLRE (RE
25 £2°C, AHXTIRSE 65% +5% , HIKOLH) 17,
WA E] 2R 900 =17 : 00
1.2.2.1 & RNE

ZIRE 54 (2012) W7, JHER &
o, B SOEH R 2 AL S 1 h, AR RE A AR
RSN AR R Ol o RRR SIS BEALE 1 Sk B,
EEWEM (L1 mm) EEMFERE (K

0.65 m. $£0.45 m. 5 1.35 m) JEFH IR K
FE (K2em, 582 em, /565 em) b, WELH
] 2R 3 mine fBCANSE HOug e R o 067 B 5 b T )
= 65 em, NPHNE H A L, Rz WA
K . A, BN 3 min PR HARE K, )
HEBERBERLT, £ 5 1 min JIPAR
K, TR A E AR R . e SRR G R
AR R R R i E 2 D iRk
SCMEHL S B HL)  RTBAT AR TR 2 RN TR v E R 24 )
Wl (CK. LCs+ LGy~ LCy Fll LCy) o FJ4E T
AT 0o B A A 10 A A, AR Ab P A i
13, #EE 30K, k30 kfidt. R AHREE
i BEE (%) = Kdh% x100/ (& «H
B+ Rl A o

1.2.2.2 /KA R 2

Z ARG (2019) M 7k, HARERVEL
BRUNF: 78 1 RN ( HA% 10 emy & 1.8 cm)
OGS RS AR R HARA S/ N ZIER 1 mm [ —
SRARARAR, FEREALEC 1 Sk gl B T8 7 L0 A
I, FfH] SONY PXWFS7 sE14 052 10 s, #%)5 18
A 737 ( AutoCAD, Autodesk) , 15 H 7K 3
JATHE S . SCOIE 3 AN BRI (R
MEr) o BT 4E TR R AT OB e A RLZS MR B (CK.
LCs~ LCyov LCy Ml LCy)  FUMLERIFA] (2455 kb 2
J5 1 h #16 h) o BTZER R AT fi v @ A 20 4
AhER. AEANARERER RN 1 Sk, EE 10 Rk,
i 10 Sk al .

1.2.3 1 FI€tT I )

i %) 2 A T R 7 I 2 s O Y
APLBIEM BTICITHE (/5590 emy EHAZ4 cm, JE
F£0.5 mm) FIZEHEECEAARTER (K1 m.
F/NZIEE 1 mm)  ZAL. GRS (2019) A9 E
Jride, BMRSERBENLIEL 1 Sk i HUE FICAT IR
RO A, R HTFIRICAT A IS, IFid st iz B
€17 30 s Jg Y IR RS o [F]—PICATAEML 5 Sk
MRS, — 2 70% RS AR BRI Ry BE, 1R
Kot i kG B, R E R e R, L
A AR R S i B A 35t B A B R B B AN R )
FOHE B AT AT Ry = AR S e . S I
A B (MER S HER) | BT E AT
Wi v OBk 2GR e (CKL LG LG, LGy A
LCy,) FUDMELETE] (25/5 1 hy 6 h) o B4 2
TH v E A 20 b H REAS AL AN 1
3k, EE 30 K, K 30 kA .
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1.3 HiEAIE

K6 $HE ¥ R B DPS %K 4 b 38 R % R 1
(DPS 14. 4 @9R) #4730 H . FERTAE S0 g pl
RN 2 S R, SRR R AR R T
FOEBEF- 7 il 4, e R Rk (6 -
55 PR H 2R W e AR TS A K T B
e FCAT BE B 2 B ) 22 S b s, R AR 77
22534 (ANOVA) |, i H-F- {1 22 5 R H Tukey
hEZE

Pk s, WEGEHR R LCys LCs, T
i e FT i A 3L A AT A S i il B LT AN B B

AL G AR I B AT AT SE 4T -
2 ZRMoWHh

2.1 3 B XA AR K SRR AX HR S TR R

Y FIALFESE 1 h, LC,o BT 2 B 2 A0 B2 A A K
S ME HER AR CERAAEREEER (P <
0.05) , T He e e B By 4 1 28 A B KT v LT
FAHL N R R T S (P >0.05)
(£1).

F1  FREFIIHEER LR R EE R

Table 1 Effects of insecticides on the take-off rate of Bactrocera minax adult

2551 R it M (k) BEE (%) K EE (%) c P
Insecticide Concentration  Statistic Total No. Take off rate Without take-off rate
Q 30 90. 00 10. 00
CK 1.90 > 0.05
b 30 80. 00 20.00
pra Q 30 23.33 76. 67
T LC, 1.17 > 0.05
Carbosulfan 3 30 36. 67 63.33
Q 30 40. 00 60. 00
LC,, 0.00 > 0.05
d 30 40. 00 60. 00
Q 30 86. 67 13.33
CK 0.13 > 0.05
I 30 90. 00 10. 00
Q 30 53.33 46. 67
LCs 0.02 > 0.05
o 30 56. 67 43.33
YT 2= Q 30 63. 33 36. 67
Hﬁ@% LC,, 5.00 <0.05
Abamectin B 30 36. 67 63.33
Q 30 63.33 36. 67
LCys 2.69 > 0.05
S 30 43.33 56. 67
Q 30 13.33 86. 67
LCy, 0.12 > 0.05
o 30 16. 67 83.33

LCs I LC,, T e A WAL B SS 1 h (A 5 K 52
M RS O KSR A X HR A ( CK) 431 i 5 B
KT 66.7% Fi150. 0% , T e i A KRR IR I 3
A% T 43.3% M1 40.0% (P <0.05) . {H LCg Fl
LC,, T 5e A AL FRS 1 h () B e 5 2 i R 6
FWZERAYE (P>0.05) (%£2).

LCsv LC,o~ LCy Al LCy, P4 B Z A FJ5 1 h
R Bl M R TR HE CK 2 03] i 2 B AR T 33.3%

23.3%  23.3% Fl1 73.3% , 0 B 1, AR KR4 B
DR T 33.3% . 53.3% . 46.7% il 73.7%
(P <0.05) o LCsv LC, il LCos B2 s R AL HEJS 1 h
4 R TR DL K LC R LCq BT 2 1 2 40h 3 S
1 h (R ROR Y I 3 = T LC, b4 (P <
0.05) , TFRILZ AT v B BT 4 B 28 a4 24
JE 1 h R AR CRZ M 2ESF I AHE (P>
0.05) (#£3fM#E4L) .
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R2 TR BARAR IR E S E X HEKSTIEA HE RN

Table 2 Effects of carbosulfan at the different sublethal concentrations on the take-off rate of Bactrocera minax adults

AP A giit e BE (k) BEE (%) AE R (%) c p
Treament combination  Statistic Sex Total No. Take-off rate Without take-off rate
CK 30 90. 00 10. 00
39.79 <0.05
LC; 30 23.33 76. 67
Q
CK 30 90. 00 10. 00
26.17 <0.05
LC, 30 40. 00 60. 00
CK vs LC
CK 30 80. 00 20. 00
14. 06 <0.05
LC; 30 36. 67 63. 33
S
CK 30 80. 00 20. 00
11.97 <0.05
LC,, 30 40. 00 60. 00
LC; 30 23.33 76. 67
Q 1.91 > 0.05
LC,, 30 40. 00 60. 00
LCs vs LC
LC; 30 36. 67 63. 33
S 0.02 >0. 05
LC,, 30 40. 00 60. 00

R3 PUHEE R E B TE K B AL B X A4 K S MR A B TR ER MRS I

Table 3 Effects of abamectin at the different sublethal concentrations on the take-off rate of Bactrocera minax female adults

IR A giit BE () R (%) KRR (%) c p
Treament combination  Statistic Total No. Take-off rate Without take-off rate
CK 30 86. 67 13.33
10. 69 <0.05
LC, 30 53.33 46. 67
CK 30 86. 67 13.33
5.72 <0.05
LC,, 30 63. 33 36. 67
CK vs LC
CK 30 86. 67 13.33
5.72 <0.05
LC,s 30 63. 33 36. 67
CK 30 86. 67 13.33
49.09 <0.05
LDy, 30 13.33 86. 67
LC, 30 53.33 46. 67
0.56 > 0.05
LC,, 30 63.33 36. 67
LC, 30 53.33 46. 67
LCs vs LC 0.56 > 0.05
LC,s 30 63. 33 36. 67
LC; 30 53.33 46. 67
14.77 <0.05
LGy, 30 13.33 86. 67
LC,, 30 63.33 36. 67
0. 00 > 0.05
LCos 30 63. 33 36. 67
LC,, vs LC
LC,, 30 63. 33 36. 67
22.05 <0.05
LCs, 30 13.33 86. 67
LC
ICy vs IC 2 30 63.33 36.67 22.05 <0.05

LCy, 30 13.33 86. 67
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Table 4 Effects of abamectin at the different sublethal concentrations on the take-off rate of Bactrocera minax male adults

AbPREH 5 geit B (k)

R (%)

KRR (%)

G P
Treament combination  Statistic Total No. Take-off rate Without take-off rate
CK 30 90. 00 10. 00
12.20 <0.05
LC; 30 56. 67 43.33
CK 30 90. 00 10. 00
26. 89 <0.05
LC,, 30 36. 67 63. 33
CK vs LC
CK 30 90. 00 10. 00
21.40 <0.05
LC,s 30 43,33 56. 67
CK 30 90. 00 10. 00
49. 31 <0.05
LD, 30 16. 67 83.33
LC; 30 56. 67 43.33
2.69 > 0.05
LC,, 30 36. 67 63.33
LC; 30 56. 67 43.33
LCs vs LC 1.09 > 0.05
LCy 30 43.33 56. 67
LC; 30 56. 67 43.33
13.27 <0.05
LCs, 30 16. 67 83.33
LC,, 30 36. 67 63.33
0.20 > 0.05
LCys 30 43.33 56. 67
LC,, vs LC
LC,, 30 36. 67 63.33
3.57 > 0.05
LCs, 30 16. 67 83.33
LC,s 30 43.33 56. 67
LC,s vs LC 6.16 <0.05
LGy, 30 16. 67 83.33
2.2 FHAXMNHEHBALBHRHRKFERITESH 0.05 ] THITC A EALEEAGHE R B K e T

=l

B LG, (F,, =8.40, P < 0.05). LC,
(F,y=13.90, P < 0.05) THhiwA@AH5E1 h
PARAE LCs (F, s =12.91, P < 0.05) THiMH
JAT AR PR 6 h AR AR R S L L A A K
TR B A B 2 A, HARwkE [CK
(lh: F, =0.87, P>0.05 6 h: F,,, =0.77,
P>0.05) . LCy, (6 h: F, , =0.41, P >0.05) ]
TH A 1 hat6 h EFHAHE
(E1-4A).

T E A FESE 1 h A1 6 h (g ag KT e
TR ANAE, LC, MkEEALHE (F, 5 =8.58, P <
0.05) frfEl 25, MHAWE [CK (Q:
F, =370, P >0.05 &: F =29, P>
0.05) . LCs (( Q: F,,3=0.21, P>0.05; F, =
0.40, P>0.05) FILC, ( &: F, 4=2.59, P>

BERBAE (K1-B).

FEANGr R R AR B ], CK 41, LG T
Bt v A B 4L RT LC,, TR v Ak B =[] fY
JRHUK PRI A BB SR (F) 0 =4.02, P
<0.05); M, BR T LCy, T B 5 A BiAb BEZ H
CK B R340 24. 7% 4b, HOB B T fi ve 1 Ak
FRZE ] (9 B R 7K P T8 A7 1 25 22 S 35 R o 24551
AEERAS 1 h, LCAN LG, T B 5 A EUAL 34 430 5
CK ZH R el K P I AT R B X A7 7E 1 35 2 5+
(Q: F,,,=13.84, P <0.05; &: F,, =5.20,
P <0.05) (K 1-C); Hr, BrT45 CKAAMLL,
LG Th 5 F7 g Ak 2 1) Al B 7K P e AT B LA B
LC,o T8 5 71 AL BRAYME A 1l R 7K T A T BE 5
43 I3 fin 80.3% « 71. 8% Al 16. 1% 4b, £ H B
JEE TR S 1A B O S R R K TR AT B
B2ESIAYIE . 5L 6 h BT AL SHZH i M
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W HERC R K RITIE S 2 R YRR (9
Fb, =3.00, P > 0.05; &: F,, =0.38, P >
0.05) (F1-C).

320 - A of @4
il
240 | a a
! a 2 2 a |
160 F2a b 8 b
.I T
80 T H H
’ |
CK Tt Bft R I, u:.;,|
I'h 6h
L
=30 B 01 h@6h
= <
= 240 | ' a a
= a b a £ @ I
260 P2 2 @ " 7
2 : i
g 80 [
0 : :
E CK e 1, | ok LG, 1y
& 9 :
&
320  C OCKELe, mLC,
a
240
a 4
160 2 b t
0 F
T Q+E.

1h 6h 1h+6h

P T8 e A [ TSSO I B A JHL R A A7 DA S e ol e
TR T@AT HE B (5% 1)
Fig. 1 Effects of carbosulfan at different sublethal concentrations
on the horizontal crawling distance of Bacirocera minax adults
TE: A, RS B, ARFRSESE; C, WE. ARNST
BEH R AR 2 5 B (P <0.05) o F[Al. Note:
A, B and C indicate sex, time after treatment and sublethal
concentration. Different lower—case letters indicate significant
differences among different treatments ( P < 0.05) . The

same as below.

R LCs (F, ,5=5.96, P <0.05) Fi4EpEZat
FE 1 h KL K LGy (F, 4 =10.111, P < 0.05) .
LCsy (F, 5=5.35, P < 0.05) PB4 X7 kb
P 6 h ByAAG S ME R L HE R H K P e T BE
B AR R, HEkE [CK (1 h
F, 4=0.87, P>0.05 6 h: F,, =0.09, P>
0.05) . LC; (6 h: F, 4 =0.58, P>0.05) . LC,
(1h: F, 4,=0.00, P>0.05; 6 h: F, ,=0.01,

P>0.05) . LCy (1 h: F, 4 =0.00, P>0.05) .
ICy (1 h: F,,=1.74, P>0.05 | B4 Ak
HE1ThE 6 h Ry ZERABE (K2-A).

BT Z ARG 1 h 1 6 h 4 d K @47 iR
BAVTE LC,s HEFEAL R (F, 4 =9.092, P < 0.05)
EREES, MHEEWRE [CK (Q: F 4=
3.70, P >0.05; &: F, 4 =2.96, P >0.05) .
LCs ((Q: F, 4 =3.02, P>0.05 &: F, , =
0.01, P>0.05) . LC,y ( @: F, =111, P>
0.05; &: F, 4 =0.10, P >0.05) . LCy ( 9:
F,5=0.55, P>0.05) . LCy ( Q: F, 4 =3.83,
P>0.05; &: F, =431, P>0.05 | W4H%E
AR B e g e KO T AT BB S 22 R ORI B
(Kl2-B).

AN 4 R PR RN Ak BE B ], CKL LG
LCov LCos~ LGy, BU2fi 7 3 A B 20 22 [R] (1) 5l Ht 7K -
JATHE B FEAE R E 2SR (F, 1 =27.79, P <0.05)
(KE2-C)o Hr, BRTTE LCsw LC, Fl LCs, BT 4k
R 5355 CK Z [ 78 LG, Fl LCy, BT 4 7
AT Z ) LhRAE LCo 43 3145 LCys~ LCs B2
PR AL IR 2 [a] B K @A T BE B S A7 A 1B 3 2
SeAh, HT R B B 4k TR R Ak B A] %) B R K P e AT
EESHANE: 5 CK ML, LG, LCyx-
LC.s, B4 P 22 A FREH (4 1 UK A 7 5 25 43 01l B
WA 24. 2% « 38.0% F171.3% .

ZHFI PG 1 h, CK. LG, LGy« LCy+ LCs,
B4 P 2 A P 2H 2 R ) s i KO @ AT B B Y
TR EXES (Q: F,,=11.90, P <0.05; &:
F,,s=6.12, P <0.05) (K2-C). Hrf, BT
7E CK. LCyy LCyov LC, B4R 2 A 343 51 5 LC,,
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Fig.2  Effects of abamectin at different sublethal concentrations

n the horizontal crawling distance of Bactrocera minax adults
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Fig. 3 Effects of carbosulfan at different sublethal concentrations

on the vertical crawling distance of Bactrocera minax adults
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Fig.4 Effects of abamectin at different sublethal concentrations

on the vertical crawling distance of Bactrocera minax adults
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