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Comparison of insecticide susceptibility and enzyme activities of biotype B and Q of Bemisia tabaci
Eun Hee Kim, Jae Wook Sung', Jeong Oh Yang, Hee Geun Ahn, Changmann Yoon, Mi Ja Seo and Gil-Hah Kim™
(Dept. of Plant Medicine, Coll. of Agri., Chungbuk National University

'National Institute of Agricultural Science and Technology, Rural Development Administration)

Abstract : Mitochondrial 16S DNA sequences of Bemisia tabaci which were collected on rose greenhouse of
Iwol and Jinchen in Chungbuk and red pepper field of Miryang, Gyeongnam, were analyzed. The mtCOI
PCR product of B. tabaci collected on red pepper field of Miryang were digested with EcoT141 (Sty T) into
two fragments 555bp and 311bp, while the PCR product of B. fabaci collected on rose greenhouse of Iwol
were digested with Szy I into two fragments of 560bp and 306bp. As a result, B. fabaci collected on red
pepper reveal biotype Q and those on rose greenhouse was biotype B. These was difference between two
biotypes in insecticide susceptibility, and the biotype B was more susceptible than biotype Q. As a result of
foliar systemic test, root-uptake systemic test and residual effect, the biotype B was more susceptible. In
case of inhibition effect on enzyme activities of fenitrothion (organophosphorous) and fenothiocarb
(carbamate), those of biotype Q was higher than those of biotype B. These results indicate that biotype Q
was more resistant than biotype B against 12 insecticides.
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& Aol ASE BHl7ERol(Besimia  tabaciye
2007'd 5¥€ S5 T o|€¥ AmAiR|e} 2007
78 7B G aFno) AFsle EntE(Lyco-
persicon  esculentum, A1)} 13 (Capsicum  annuum,
FIHYE FUALSSIEA Al o] &3l Ay
AgZEHE 2 25+1°C, FF7] 16L:18D, AUEE
50~60% = 33Tk

RFLP PCREZ OI&8! biotype 74
Hul71 ol HE genomic DNAS F33)7] 935t

&] DNeasy Blood & Tissue Kit (Qiagen)2 ©]&3}31.0.
H F2PHe ATEHE potocolS 71ECE 33T
529 genomic DNA 1 pl, 0.5 pM forward primer
(PVY U-F) 1 yL, 0.5 pM reverse primer (PVY CP2-R)
1 pL, 10 X PCR buffer, dNTP (22} HF FX7} 02
mM), EXTaq (TaKaRa, Shiga, Japan)2 Il total
volumeS 20 LE 230 nested PCRS $3)519th
PCRZ71E 96°C 387 WA S AH 96°C 30z,
50°C 30%, 72°C 6022 353 whEsle] ZZ3)ga
upR|ghel] 72°Col A 5E3F Mtk vEZ=go}
16S #]HE£E RNAGRNA) FAZE S$3317] 913}
Ueda and Brown(2006) 7} #|A)%} primer(S TTG ATT
TIT TGG TCATCC AGA AGT 3¢} 5° TCC AAT
GCA CTA ATCTGC CAT ATT A 3)E o]&3}gch
PCR AHE-2 1.8% agarose gelS ©]-&3la] 1X TBE
(Tris-Borate-EDTA) bufferoll Al 7] 353l ethidium
bromideZ 43 3 UV illuminatorol A FZ-& <)
3tk #2lE PCRAME-S Ueda(2006)7} A3 A
B2 S, EcoT14 1Sy 1H)E 242 Agjst & 77
FES Bt AE ©dE dolg RIS

ANECHRI

oRAE L5 AFA ARE AEAle AlF
FrEEe] iEIl e FYFOEA acetamiprid 8
WP, dinotefuran 5 SC, imidacloprid 8 SC, thiamethoxam
10 WG, spinosad 10 SC, emamectin benzoate 2.15 EC,
milbemectin 5 SC, pyriproxyfen 10 EC, pymetrozine 10 EC,
fenpyroximate 5 SC, pyridaben 20 WP, acetamiprid +
etofenprox 10.5 WP 139412 A8t on, a8
A RS Bl7] Ht] AREE AFAle /71U
A fenitrothion (94.7%)3} FHalelo|EA QA feno-
thiocarb (98%)E AH&-3IATH (& 1).
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Table 1. Insecticides and acaricides used in the study of toxicity

AP(%) & lication rate
Common name Trade name form(Lﬂ;tion App (ppm) Class
Acetamiprid Mospilan 8 WP 40 Insecticide
Dinotefuran Osin 10 WwWp 100 Insecticide
Emamectin benzoate Affirm 2. 15 EC 10.75 Insecticide
Fenpyroximate Salbiwang 5 SC 25 Acaricide
Imidacloprid Cornido 8 SC 40 Insecticide
Milbemectin Milbeknock 1 EC 10 Insecticide
Pymetrozine Chess 25 WP 83.75 Insecticide
Pyridaben Sanmaru 20 WP 200 Acaricide
Pyriproxyfen Shingiru 10 EC 100 Insecticide
Spinosad Sympony 10 SC 50 Insecticide
Thiamethoxam Actara 10 WG 50 Insecticide
Acetamiprid +etofenprox Manjangilchi 2548 WP 25 +80 Insecticide

YActive ingredient.

313 29 A8S ARG BE Age 3w
Eo= gk
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1. Esterase (EST) 8453 % o2t

EST &4 2 okA|7t44L van Asperen (1962)2] W
Hell Atk 2 SollA Ful7FRe] 4FE 005 M
Tris-HCl pH 7.5 €585 37 microcentrifuge tube(2
mL)ol| ¥3 vldle] 4°ColA 12,000pme 2 1587
AEYF T AAEFAE gagoz ARSI
Esterase?] &4 WL cuvetteol] 0.05 M Tris-HC
(PH 7.5) 584 140 L, B4 20 |L, 722X a
-naphthyl acetate (¢-NA) 20 yLE ¥ 30°C water bath
o)A 587} incubation 3+, 0.1% fast blue RR salt}
1% SDS(sodium dodecyl sulfate)S go] ¥h3-& FA)
Z1 &, 595 nmoil 4] microplate reader(Benchmark)E ©]&
3te] 20 7HHo 2 108 B¢t FREE SHsIU.

Esterase A3 AJgol AM8-d AFA= ofAE] 3
2 % FJE¥%r} 107, 105 10°, 10° M 357} He2
3k 898 120 pl 0.05 M Tris-HCl (pH 7.5),
20 L 497 20 L o-NAE ¥ 3 7} 552 4%
A 20 ILE A&l 583 incubation ¥ F3EE
Z43t AfeS T3tk

2. Acetylcholinesterase(AChE) &4 2 kx| ZtpN
AChE 84 2 A7 2792 Ellman 5(1961)2]
el F3ATE Ea Sl gulizRoe] A% 1000t
E 005 M TisHCl (pH 7.5) &45893 37
microcentrifuge tube(2 mL)oll ¥ w3l 4°CollA
12,000 rpmo 2 15837 4REd & 459 a4
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o2 AHE3I9ITE ACKES] 24 2L cuvetteo
140 L 0.05 M Tris-HCl (pH 7.5) &8 20 1L 5
mM 5,5 dithiobis-(2-nitro benzoic acidy(DTNB), 20 1L
42943} 20 L. 100 mM acetylcholine iodideS X 7}3}
o 30°Ce] water bathollX] 5%7} incubation A7 3
405nmY| 4| microplate readerE ©]-8-3} 20 71Ho g
108 3¢ 358 48t

AChE A3 AJgo AMEE AEAls oliE 34
F HAFE=7H 107, 105 10°, 10° M 571 952 3§
Ak $5-8H 120 pl 0.05 M Tris-HCl (pH 7.5), 20 1L
5 mM DINB, 20 yL &4%7 20 ul 100 mM
acetylcholine iodide® -2 ¥ 2} ¥x9] A4 20 1L
£ A3t 5871 incubation ¥ FFTE A3}
Af&S F3At

3. Glutathione S-transferase (GST) EAMEX QU ok
A s

GST &4 2 JAIFEA 23S Habig $(1974)<)
Rl E3ITE B &olA BulrkRe] A3 005
M Tris-HCl (pH 7.5) $5-8432} 34| microcentrifuge
tube2 mL)oll W3 vhEled 4°ColA 12,000 pm OB
1582 QAR 3, 45AL Gados A3y
o} GSTY 84 SWHLS cuvetteo] 140 L 0.05 M
Tris-HCl (pH 7.5) €588, 20 uL. E293} 20 1L 10
mM glutathion(GSH)S 231 0°C2] water bathol|A] 5%
%} incubation A7 ¥ 5 mM 1-chloro-2,4-dinitrobenzene
(CDNB)E ¥ ¥ 340nmoil 4] microplate readerE ©]&
sl 20 Ao Z 108 B9 FHEE 2459t

GST A3l Aol AH8-8 ASAE oHE 34 3
FHFF=r} 107, 10° 10°, 10° M 357} H=2 51y
o} 589 120 pL 0.05 M Tris-HC1 pH 7.5, 20l 5
mM CDNB, 20 yL £4:43} 20 yL 10 mM GSHE Y&
T 7 F=9 AEA 20 ULE sy 5837
incubation ¥l FFEE A3} X8-S TPt
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HHl7170] biotype2] RINATE B4 AR B4
< B3 olFRT glow, Feo] WesEn
RAPD-PCR®]| ¢J3f @Hl7}Eo]9] biotype7toll #43F
Hog Zo|7} AUrhs AL &3 2L AAEo] Y
THGuirao er al. 1997). £ A7 F G A
3 guj7pRole] AATES 16S RNA F-3Ae]

Fig. 1. PCR RFLP profiles of biotype B (A) and Q
(B) of B. tabaci. 16S rRNA fragments (A: 3,4 lanes,
B: 12 lanes; 866bp) was digested by St I(A, 1,2
lanes 560 and 306bp) or EcoTl4 I (Sty I, B, 34
lanes, 555 and 311 bp). M: 1kb ladder.

AZFHH DNA AR o3 A% #83 daa
. 1), 866bpe] THo] APENOH, PCRE FZA|
71 168 IRRNA F3A= S 1, EcoT 1Sty DAIGFES
£ A3 A, ATEL Sm 19] OiEt A Fn)
AR oA RS HHlrFeolE S60bpst 306bp T
7o) GHe] Ao, P mFAuIR| A A7 E
7 RRole Alg 2971 Itk PCR AHE| EcoT
18y 1) AREAE AE|g A}, D IFAA
A A3 a7 RRolE 555bpst 311bp T A1) ©A
o] AZoy I AR ANPE el
ol AF T Atk 9 Ze Ane
Ueda2006)2 5L3 Axg JH7} Qo] 2+ HF
AGA A3 BuirtFole fRdHoE Apolg
Hole & EIEGen, I FrAulxoA =)
3 Guj7lEo)lE biotype B, Y TEAu R4
A FHl7FFolE biotype QY-S 1 ¥ 5 AA
t}. Frohlich 5(1999)2 S8 AFA] A3 Fulr=
ol9] p|EZ =20} 16S DNAS] 550bp &3} n|EZE
2ot AICO I) FAALY] 700bpE o83l A5+
A E4& st AGEE 217] T2 biotype]
a7 o] fAlTe] FAE AL B3] Fol|A
T X Arjshe2et 2bge] =2 FollA ARg &
B 7}F-0]9] biotypeS B3] 93 RAPDHE, 128
tRNA, 16S rRNAS] Alu [ A$+EA TS HiwEy
3 Lee S(2000)% 16S rRNA #7= GrMge &
A% Lee 520059 2yt E A7 ZAgs A
AslFr, A9 7155 2t sl e &
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Table 2. Comparative toxicity of 12 insecticides on different stages of B. tabaci biotypes under laboratory conditions

.. . (%)Mortality

Insecticide biotype Fed’ Nymph? Al
Acetamiprid B 68.8+5.2 100.0+0.0 97.012.6
Q 32.749.6 74.4+10.9 70.6+13.0

p value” 0.0057 0.0275 0.0200

Dinotefuran B 847104 100.0+0.0 98.912.0
Q 28.7+4.0 90.0+0.8 95.248.2

p value 0.0018 0.0008 0.6624

Emamectin benzoate B 21.3%7.8 100.0+0.0 97.8+3.8
Q 5.1#6.5 90.0+1.5 96.713.3

p value 0.2152 0.0032 0.6342

Fenpyroximate B 84.0+3.1 95.746.1 296154
Q 83.844.5 86.719.4 24.1+1.5

p value 0.9781 0.3594 0.1712
Imidacloprid B 79.6£10.0 98.4+0.9 100.0+0.0
Q 42748.5 77079 913152

p value 0.0097 0.0681 0.0053

Milbemectin B 37.1£76 97.0+4.3 92.746.5
Q 12.048.3 88.119.7 83.6+7.1

p value 0.0211 0.3324 0.2207

Pymetrozine B 422484 94.8+0.8 68.519.6
Q 223+11.7 55.849.5 61.419.9

p value 0.0758 0.0758 0.4181

Pyridaben B 45.7+4.2 100.0+0.0 95.218.2
Q 3.1£54 98.8£1.7 91.5+0.7

p value 0.0039 0.2722 0.2681

Pyriproxyfen B 97.4+2.9 100.0+0.0 57.143.3
Q 46.2+10.0 772%5.5 55.3+3.1

p value 0.0016 0.0087 0.5217
Spinosad B 72.3%£7.9 100.0+0.0 100.0+0.0
Q 11.4£10.3 974+3.7 89.9+2.6

p value 0.0084 0.4226 0.0002

Thiamethoxam B 73.519.2 100.0+0.0 95.0+4.6
Q 34.4£10.1 455164 82.616.6

p value 0.0092 0.0030 0.0829
Acetamiprid-+ethofenprox B 60.6+8.3 92.9+2.3 100.0+0.0
Q 15.413.6 60.0+4.5 85.0£11.0

p value 0.0010 0.1302 0.0125

“Egg-hatch suppression(sample size, 20~50 eggs/replicate, 3 replicates/treatment).

b)Emergence suppression(sample size, 30~160 nymphs/replicate, 3 replicates/treatement).

“Mortality at 2nd day after treatment of the insecticide(sample size, 20~250 adults/replicate, 3 replicates/treatement).
YSignificant differences were analyzed by a t-test(SAS Institute, 2003).
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3he Y9g QA olFe] ATEINovicidal effect)y S YERN  oHAl=

IS $Ja) wh=A] AdE]ojof
AFI ki B 4 Qlrk

pyriproxyfen©] L} biotype Q2] ol A %0%
ool AaxE yehd <Al= glth Biotype B
9] oFzq diside Aol AR 129400 i3] &=

= T 90%ole] AEFHAE HAFT ou), biotype
®
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benzoate, pyridaben 5°] 90% ©|4te] A= AE e}
WAtk Biotype B2] AdZol WSt acetamiprid,
dinotefuran,  imidacloprid,  thiamethoxam,  spinosad,
emamectin benzoate, milbemectin, pyridaben, acetamiprid +
ethofenprox 5°] H2 A45&S UEPICH, biotype
Qo tislM=  dinotefuran, imidacloprid, emamectin
benzoate, pyridaben©] F& 4585 JeRiAT. 12%
o] oAl F 53] "Hj7Ee] F biotypeoll thal 90%
ol AFEHE veld A= ool dinote-
furan, spinosad, emamectin benzoate, pyridaben ©]02
™, 33l 3iAe dinotefuran, imidacloprid, emamectin
benzoate, pyridabeno|3itk. B A9 ZAIMe
biotype B’} Q Rrh= 2o disiy 7kpAo] we
Aoz vEhtom, 12%9 AP%Al 5 biotype BS}
Q9] oFEF AZol vl w%olde] AEaae
Ehdl 9KA|= dinotefuran, emamectin benzoate, pyrida-
ben, spinosad®] 4F0]3]t}

7 ERole] ZHO wE AFA 7 xpole
FE A7 Bt Devine et al., 1999; Horowitz
et al, 1997; Liu and Stansly, 1997, Kim et al., 2000).
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Kim 5(2000)2 2Hl7}%0] B biotypeoll T3t 43%<]
oA T &, 4%, AT tiEiA =& AFEHE
Bl kA= abamectin, acetamiprid, imidacloprid,
pyriproxyfen, acetamiprid+ethofenprox®] 50|00,
Liu¢} Stansly(1997)2 Fuli7F7ole] AF<1 Bemisia
argentifolii (B biotype)ollX] FTEfE E& 29 HF7]
AF IGRAIS! pyriproxyfenol] thdt AL 1, 2, 38
AgolA 4zt 95%0)/de] AFE&S Yehio 977
o Ae)7b fIRe), 4% HFME 30%E F43)

Hojgom, Ad7|MeedMe 471 RS B
319t Horowitz S(197)%  Rul7EEolo] sl

sbamectin®] 1339) e 3859 LCogh HlaelA]
122008] AFAANE BAOL, 43 93 37
Fur o 2449e Basdrh & 29 2k
A 23 FRRTRE 430l A A o 14
o) & Ao ek

R0 St
11eFAl T Ful7hEol Aol hgk ATl
IS SA3 Ade a9 29 2 olE IHREY

Q biotype

Spinosad

C
(]
P!
B
ke,
>
a

Pymetrozine
Pyriproxyfen
Thiamethoxam :
Acetamiprid
+etofenprox

Fig. 2. Systemic effects of 11 insecticides to adult of biotype B and Q of B. tabaci. Sample size,

20~40 adults/replicate, 3 replicates/treatment.
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FHl7FFo] biotype Bell i3k gW FFolgAe
ImidaclopridollX] 96.8%% H& A=< JehglS

, FEFOIRAL W QUFE =) =AY acetmiprid,
dinotefuran, imidaclopridllX] ZtZ}  100.0%, 100.0%,
93.2%, pymetrozine, pyridabenolX Z+zt 97.6%, 95.2%
2 0% oldY &S JehilY. gEujzbio)
biotype Qo the+ G HFolP oM BF 90%°]
3ko] biotype BET 22 AE8S Yehjglon, @
YIAFOIPFANME A 0%olete] 4E8-S UEt
WL Qltk o]9} e Azhl= oA 7o) Ajoles gle
Y o= AT AFoldA ) e Rew yeht
o}

AFolqd e AEA olPd F <k
F37] Wil AglE FES sk si=ol
HHog gk S /AT U wEkA
Al WA fiMe ARl a3} Je o
o] FQ3THKim ez al.,, 2000). Kim $(2000)2 )
71#o] Bell tigt 5% <Ale] ZRYFo)Ae] g
AFolPET AN B Ao Yepton,
acetamiprid’} 83.1%% 7FF A Vet Ha S
(2003)2  acetamiprid®} acetamiprid+etofenprox, etofen-
proxE OFCE FUEAFo|PYY TRI TIPS
ZAW 27} acetamiprid”} acetamiprid+etofenprox B .CH
=< BIAE Bo oyl A AR 2xE 99
Rubinstein 5(1999)% biotype Boll th3} imidacloprid
EE oA AFolPaHr) Y-S Hasle] B
el diE JAWHEn o DuriRels F=2
SdoA A2lEly] i &84 WAIS s
© AFPHaIIT Qe ofAADe] Fg3)t)
Prabhaker 5(1999)2 neem, amitraz®] FA}A2], E
Ag 2 guAEste  GujrlFole] 9= B
argentifolii (biotype B)oll A4 E {30 mX=
VIS ZARBIIE, neemS [T oA 2HFAA|
k= gIlov, EAEeME a3t I, o
dHAAME HHoZY olPFEAE HuIYPrh
83 amitraze FAAESF EXAZ AN Al
AHE Hello] JFo)PA a3} 93-S Rty
Hl(Larew et al, 1985), ©]& 3 x}o)E neemS Ex}
A BT EAE]eM A&Hos 27 ) YE
o Helox Aoz o)Fe] rFsdte] ERE e}
A Aoz FAIYG T3 Rubinstein S$(199)% &
H}7HF-0)B biotype)oll thE+ imidacloprid®] E %]l
Al ARO|PENI} QS-S Rudigon, B Ao
imidacloprid ‘A& WAL Utk 71Fole F=2
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Table 32 guj7EFole] Aol digh 1194419 2
34e 24N BEF 57 EfEREA #F
ZppmE A3l 9U7FA] ZAKRE AFtolt). Biotype
Boll th3] pyridaben?} spinosads 9YA =zt
9%4.8%, 1000%2] #¥F84E JEMNSL, dinotefuran,
emamectin benzoate > 7R 92.2%, 91.0%2] A=
2/9< YERRIT. Biotype QO thall 1198A|¢] k&
A= pyridabenol A 794 908%2] HFEAEE Y
1238 bei=g

olde]l Ao A pyridaben, spinosad, dinotefuran,
emamectin benzoate 2FA|7} ZEAO] Jv Ao U
Elom, biotype B7F QET} kAo thal 7Y
£ ¢4 g Ak

o] Kim F(2000)9] 2Hj7FRolol ek 242}t <A
Zra do) tigh A@elxe] Ao X abamectin, aceta-
miprid, imidacloprid, acetamiprid+ethofenprox =5 9Y
7= &7t ASE AT AR 23t vgkon
Palumbo 5(2001) 99X imidacloprid #2]A] %< &
=7 g W 14219 AR FEAE Ve RO
2 B33} biotype Boll tig A4S 3 3 F
UARE, Ha 5(2003)9] A3 A#el= xpo|7h Uik
o]MY FEAo] g AFAE T e A A
22X A&HE HAETRE 7P WEe] FA|1F )
gt & & AT AFFEY 87t Q7] Wi 2
T4 AR5 ARl 8734 kg gRlsof
gt

SAEN Mol

7ol Ao &) digt F7IR1AQ feni-
trothion®} 7PalH|o]EAIQ! fenothiocarbed] B4 ]3)
HAze I3 33 Puh ACE 4 A3 Axs
fenitrothion *]2)A] biotype B7} QET} 10'Mo|A] 2.35
Hl|, fenothiocarbe A 10°Mel|A] 2.838| 2 F Hlj o]
&l 7o) A=A

Falj7Fol9] {710AIG Fhuabd o] E A, D@z ol
A ASA 0 tidt A2 slsla s} Ve Re HE
e AEE-90 WEE o8 FEsa ez Jeh)
A Bt} 2F )X E Glutathion S-transferase(GST)= T4
o foAlol ] 2" FQ FEIFLE T3 GST
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Table 3. Residual effects of 11 insecticides against biotype B and Q of B. tabaci adults (Sample size, 50~100 adults,

3 replicatesftreatment)

. . % Mortality

Insecticide Biotype IDAT” 3DAT TDAT 9DAT
Acetamiprid B 91.945.1 91.043.6 88.147.6 85.548.4
72.7+8.3 71.248.8 60.0+8.2 51.5+9.5

p value” 0.0232 0.0161 0.0184 0.0108

Dinotefuran B 98.3+2.9 98.52.6 922469 87.249.6
Q 90.0%5.5 88.845.9 69.148.0 59339

p value 0.0689 0.0456 0.0483 0.0153

Emamectin benzoate B 94.7+92 91.543.9 91.049.1 873498
Q 88.63.0 85.1492 86.4+4.6 82.5+9.0

p value 0.0291 02372 0.3993 0.5409

Imidacloprid B 98,1433 95.3+4.2 88.1+4.1 83.9+6.3
Q 83.2+7.8 66.749.0 49.4+7.4 49.8+10.3

p value 0.0321 0.0154 0.0015 0.0090

Milbemectin B 85.849.4 63.548.9 60.748.7 49.8+6.2
Q 73.3+9.4 62.4+8.4 469195 427428

p value 0.1877 0.8869 0.1361 0.1422

Pymetrozine B 76.4%9.7 49.448.9 31.8+4.5 23.9+8.8
Q 473493 433462 31.9+9.0 19.5+3.8

p value 0.0242 0.3834 0.9847 0.4951
Pyridaben B 942453 95.1+5.4 95.0+8.7 94.8+6.0
Q 91.7+7.8 92.543.4 90.843.5 65.749.3

p value 0.8128 0.4193 02797 0.0197

Pyriproxyfen B 50.02.2 44.1493 41.07.0 16354
Q 28.8+8.1 39.9+7.4 39.3+9.9 10.5+6.0

p value 0.0136 0.7231 0.8120 0.2569
Spinosad B 100.0+0.0 94.419.6 95.6+4.1 100.0+0.0
Q 95.3+4.1 94.419.6 817482 75.449.6

p value 0.1169 1.0000 0.0757 0.0015

Thiamethoxam B 96.3+4.2 86.7+1.4 86.7+7.3 84.9+17
Q 70.0+6.3 70.8+7.2 57.0£8.4 33.019.5

p value 0.0104 0.0140 0.0132 0.0008

Acetamiprid-+ethofenprox B 97.3+4.6 87.87.3 66.849.0 64.4492
Q 66.7+8.4 58.3+10.0 55.1+8.9 452492

p value 0.0088 0.0195 0.1816 0.0657

“Days after treatement.

®Significant differences were analyzed by a t-test (SAS Institute 2003).

o the FAL o 2HetA|o} A ETE P4504 8L A0}
2o] Aade] Yelo] H Ao ALy =3l
Ao F23 JEE e Aol 23 0) L3 A YrHRauch
& Nauen, 2004). 2 A7 A7}l A ZA}3H GST S41A| 30
=+ biotype B7F QR.UF RA Ve oH, H-7]204)9}
Fhat| o] EA] A 2] ZA-8-HQ) esterase 2] A A 5] G
A] biotype B7} QET} WA el o] Alge) ALRH
HHl7HF0] biotype B QR A AS)&0] e
A& & U Susan 5(2003)S AChES ©]-4-35)
A9t B biotypeS TH3I0H, Cottages} Gunning

(2006)2 AChE &4 A3NE o|&sle f7IQlAS} 7}
upolEA ] ti3t FujrHole] A3ge BRI
t}. Horowitz $(1999)& HHi7F20] biotype B7}
non-B type Rt} FHAZo|=A AFA i3] F o
4L et Euged, 2 AYdqM=
biotype Be} Q2] A3/JS esterase?} ACHE, GST A
3 A=E wiws) ¥ A3, biotype B7F QR £7]2)
At Fpueo|EA AFAd il TeAYS B
& 5 Ak

oldel AAE Tt E w, Bul7HFol biotype
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Fig. 3. Inhibition of acetylcholinesterase(AChE), esterase and glutathione S-transferase (GST) activities from B.

tabaci biotypes by fenitrothion and fenothiocarb.
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