%528 B4 25y = 2 74 Vol. 28 ,No.4
2008 4£4 A ACTA ECOLOGICA SINICA Apr. ,2007

FIEXEPX B BIA R ( Bemisia tabaci)
LM EERSERENZ I

o a2 12 s 1, = ) w1 — a1 . 3

BEZH K ,REL,EASE BEE NEBE ,KAE

(1 WRERFEERBERTIS AL, R 250100;2. L ARIRAZA OV STFNEE, ol 250014,
3. P E R BT, L3 100081)

R BIFNE THRIE . — L Fi T F0E 7 4 4> B BRUEM R (Bemisia tabaci) Fiff o-NA JREREEHS . B-NA SR ARFRES . £ BtAH R
EEFABEH Bk S-HBMEN. 4R o NA RIREERSE TS B-NA RMEESIE M LLE KT 1, Ut8 B REMAUKE o NA
FIRE SR T B-NA HUKAZRE ST ;B BUEM BRI &F E R o-NA JRERFRES . B-NA RIRFRESIH M MEA MR Y FE—EE
5o B R EEIF IR BREEESIE 15t (93. 06 mOD/ (mg protein-min) ) , RAREFHERY 1.49 £%5. B MMM AN THFH L
Tt FEL R T 05 12k P B 7R T LA 7 E AN, AR B E R K (p <0. 01) ; 35 T4 B £ B LB BE B85 £ 20 A SR HTE > 4U/mg
protein [X [F] Bt B 5376 35 85% , 5 HA 3 MF EMBLMABAR . B REK BGF TRBAH K S-HBIIEEER, 5HA
3 EFHENZRERBE KT (p<0.01), EREREH, B RERATEREWEUEARNT TEY LREF—FEK
AT, PIRAMNTEREE R ERE T A 28R A B A SR R

XBIR : B RUNAKY A (Bemisia tabaci) ; 3 TAEY) s RIRPEEG ; C BEREPRBRES ; A BEH K S-S5 B ; AL TR T 1
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Abstract; The activities of a-NA carboxylesterase, B-NA carboxylesterase, acetylcholinesterase and glutathione S-
transferase in laboratory populations of the whitefly Bemisia tabaci biotype B reared on cotton, poinsettia, eggplant and
tomato were examined. The ratio of a-NA carboxylesterase activity compared to B-NA carboxylesterase activity in all

populations was found to be greater than 1. Further, hydrolyzation to the a-NA form was greater than the B-NA form in all
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4 host populations. The frequency of a-NA and B-NA carboxylesterase activity in B. tabaci biotype B also differed between
the four populations. The carboxylesterase activity for the tomato population was the highest at 93. 06 mOD/( mg
protein-min) , or 1.49 times greater that for the cotton population. Acetylcholinesterase activity for the eggplant population
was significantly (p < (0.01) higher compared to the other 3 host populations. The frequency of acetylcholinesterase
activity at > 4U/mg protein in the eggplant population was 85% , which was obviously different with the other 3 host
populations. The glutathione S-transferase activity of the eggplant population was the highest among the 4 host populations.
The difference of glutathione S-transferase activity between populations on eggplant and the other 3 was significant (p <
0.01) at > 170U/mg protein. These results indicate that the detoxification enzymes in B. fabaci biotype B reared on
different host plants are indicative of physiological plasticity, suggesting an ecophysiological basis for the high degree of
polyphagy observed for the biotype B.

Key Words: Bemisia tabaci biotype B; host plant; carboxylesterase; acetylcholinesterase; glutathione S-transferase;

physiological plasticity

YR B Bemisia tabaci( Gennadius ) 2 —FVEZEH RN F R, ERBHFEZRAG —E B G ML R BEABK
AR, —se B B3RS LRI A4 2 2 (biotype ) BRAF 353 (host race) P, e B EUAE
MER N ERE MR AREYR, SHAAE YR, REEHE R R A ERERD, ik
0, B DM AT SRR TAbdE PR R B AL B3R Y, I 20a 3, ZEYRBAREE . FHE T,
B BAFITE S EEE RS, ERE K2 RE. {132 E ARSI T MRS (Imperial Valley) H
IX,1991 ~ 1995 4EIE4E S H R AR 1 (25T . WHEAAREFSEHBREREICR ,B—HRAE
BREBKEE, REFIAEEER ., R, B 20 #4290 F£RLUR, EHAERERBHLRBERKRS , B K
AREHE AN — RSy EHEEE R, A TARCIERXRERE SN ERAEEEARRE
iy B ZUERE

VAR , B 2L B A BRI B A& BRI . FoBR, B BN 8 I AR TRE 51X
He YR A AR YO TE B HUE MR TE B B L MR B S B RS HME X, B i F EEY
38 B B AT @R AR BTSN, B R ER R I g IR B, B E F BRI R A E Yk
F B R AR B 7R Y R B A R B G R L R F E A E R BRI AEED . B
(FERENRAMETERAX A RAFEEEWTNENIRRCEFSRE™ S e mE N T,
VIS T B BUEM EVE S 1 H e & SRS SR B A R, R T B BURM AT R
A= R E I L

RPRER % ( Carboxylesterase, CarE ) | Z. Pk iH 75 B B ( Acetylcholinesterase, AChE ) F1 4 Bt H ik S-#% 52 B
( Glutathione S-transferase, GSTs) 3t Bl /M#s MBS Y R ER EBRBREBEERR , CEPREN, &
Z M R JUAREN T 2 AR S TSR EYRGERTEAL T, RO B B AR B
X JURMEEBRTEAR R F EMY 2SR, 5957 B BURH BA R F M N HEEN L 5w, BN
B WX Y M A BE B B AR R 1R R B B B AR
1 #RFAE
1.1 B R EEY)

M A E NS, 2 BEHE kS48 ik DNA 21 (& S 1LBE 1 2 FEF 5] (mtDNA COI) %5
9 B AYE, S YRAE . — WA TR EN AR =M, BE R (27 £1) C,HEXNEE (RH)
70% ~80% ,YtfEAHI N L:D =14:10,

1.2 fRaHmEEtEaiE
(1) BBRPERESE M E S RES R 7 Im i, BUA LK EL, i1 500 ml FX A9 0. 04 mol/L

)
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BERZZ P& (PBS) (pHO.7) , 7K 533K , S K WRAE 12000 r/min FEL.L 15 min(4°C) B EHBAE HEER . B
3.6 ml a-NA B, B-NA(3 x107* mol/L),0.9 mL #1%17%],0.1 ml BEK RS, B 30 C/K¥ 15 min J5, /0 1 ml
DBLS i1 (1% [E ¥ B 5 5% + b EmBmMLL 2:5 {B-5) , N 15 min 5, F DU640 58 4h-7] WL4360 B -
ODgy (-NA) 5 ODgs5 ( B'NA) o BH20 KEE,

(2) Z.BEAERSEENE (ACRE) TEHME SRS ik 30 DAscd, BUR S AR AL, i 100 pL T i
0.1 mol/L PBS(pH7.5) , K54 , 513 W AE 12000 r/min T B> 15 min(4°C) , B EFWAE VEERK . 6 M
T5E ¥ ACKE IF50 & (R B BUAE Y TR T B H#1T, L B2 HHAE A7 37 CIRIR 6 min, KF K
PR R 1 pmol E TN 1 MEHHRAL(U) o B 20 REE,

(3) 4 REH Bk S-HREME(GSTs) WM E B IRATARE kI mABE , BUA LA EL, 10 0. 1 ml F
¥ 0.1 mol/L PBS(pH 6.5) , 7K 5% , 51 % T 10000 r/min FE.L> 10 min(4C) B EEBRKEEN, &
PENE % GSTs I & (BB AR Y TARMFT) Sl B#7, UEGZRAREH 37°C KA 1 min 30ERIE
BiAR 5L, {5 S DAk A GSH ¥R PR 1 mo/L 2 1 ANME B (U) . BN 18 REE

(H)BHREERNE RE%EDSHRZE,

1.3 ¥dRabs

¥4 K H SPSS10. 0 B #E4T 5 2 047 ¢ AN Duncan 2 HARFSE T, BT SR A FHE + i

122 (mean £ SE) ,

2 BRE5Hm

2.1 FFHEYN B BIAH ERIREEE ( CarE ) 15 1R
2.1.1 37 o-NA SRERFEARE 15 M35 (B A S0 SRR Ml

B BV ERIEFPEE o-NA JRIRERMETS 4 5 (38. 15 mOD/ (mg protein - min) ) , HYK A7l T Fp#E (54. 09
mOD/ ( mg protein *min) ) Fl— [ L Fp #¥ (55. 30 mOD/( mg protein - min ) ) , A5 b BEH & (59. 27 mOD/ ( mg
protein-min) ) , B EVMEE AR o-NA RIREEME IS RARIEFEERY 1. 55 15, MIEFPRE o-NA JRIREERETS
M5 H Al 3 T BRI ZERIERBEKF(p <0.01) , iHAM 3 NFEMBRILEEER (KD,

B By B [F) 35 EFPAE o-NA SRR B B 4> O i Tomato i ¥ Eggplant

EATEEE— 2R (1), BRMBERARE - | & o 8 Rk
o-NA SBEEREIE HAE 4 MK B FRENHA 5 w0

50% 45% 5% 10, B SR BIRAEFIRE o-NA JRIRRERE £ T

WEHEFEE M 7E <60 mOD/ ( mg protein - min ) [X [&] B¢, @ ?2 |

DR N 95% ., B B Bl — AR EE o-NA BIR 0

ERERTE M E A 7E 40 ~60 mOD/ (mg protein +min ) [X a-ggﬁf;fﬁ‘aiﬁ@ggﬁf;ﬁﬁ 50
I\E—L‘-& , ﬁ%ﬁﬁ)ﬁ%ﬁ 50% , Eﬁ'ﬂﬁ B: I\E—lj _& E‘Jﬁ%ﬁ% ':P E The activity of a-NA CarE (mOD/(mg protein-min))

10% ~20% Z 6], B BUEH EEMFH o-NA RIREE @1 b o a ARSEHE oNA REEEESE b A
BHE MRS KB BN, 2 GHREPE &z
20% ~30% Z[8], B BIIM B TR EE o-NA ¥RBREE Tl Individual distribution of activities of o-NA CarE in Bemisia
E&(ﬁ‘ﬁ&%ﬁ‘ﬁl‘ﬂ&ﬂﬁﬁiﬁ%ﬁ%ﬁ 35% 15% 40% ﬂ] tabaci biotype B on different host plants
10% , v W40 45 EEAE 60 ~80 mOD/ ( mg protein *min) 1 <40 mOD/ ( mg protein-min) X |BJB: (& 1),
2.1.2 3 B-NA SRERFEARE 15 M3 (EAMA S0 SRR el

B ZUNEM B T FPEE B-NA JRIRERMETS 4 5 (20. 73 mOD/ (mg protein - min) ) , HIK A MRAEFPHE (24. 20
mOD/ ( mg protein *min ) F— fHZLFPEE(27. 52 mOD/ ( mg protein *min) , B Fh R (33. 79 mOD/ ( mg protein
‘min) ) , B BN B EANFIRE B-NA SREREEEETE M AL TR RFHY 1.63 £%,2 FH Z A2 75K B &K (p <0.
01) ; HEAEFPRE B-NA JRIREEHE M 5 BAF R Z B BEKF (p <0.05) (£ 1),
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£1 BEAMASRAFTEME oNA, B-NA LEEHEEILE
Table 1 Comparison of the activities of o-NACarE and p-NACarE in Bemisia tabaci biotype B on different host plants

a-NA JREREEES o-NA CarE B-NA JABREERES B-NACarE

FEEY — —
Host plant & Activity HAE & Activity HAE

mOD/ ( mg protein * min) Ratio mOD/ ( mg protein * min ) Ratio
% Tomato 59.27 £6.34bB 1.55 33.79 £3.53bB 1.63
— B 4L Poinsettia 55.30 £5.33bB 1.45 27.52 +4.42abAB 1.33
#iF Eggplant 54.09 £6.61bB 1.42 20.73 £3.67aA 1
A54E Cotton 38.15 £3.56aA 1 24.20 +£2.09aAB 1.17

RPEWE N PIHE £ R, AR R A AR ERCTRBABR TR PHRZAERBBBE (p<0.05) R BE (p <
0.01)K¥E, FA] Activity date are mean + SE, and those in a column followed by the different small letter or capital latter are significantly different at p <
0.05 or p <0.01 level, respectively; the same below

B A AR IR % LA B B-NA BB IS 44 O mg e @ i Faon
PRI T : B BARH) EAG TR RE R TEFBE B- S Poinsetia @ i Coron
NA 00 B Bl V5 7 1 X 6] B 9 4975 9 43 51
60% 25% ,0.15% F1 35% 40% ,20% 5% , i AT I,
B AR A T B RARIERIRE B-NA SR BE S 14
FEAHTE <30 mOD/(mg protein-min) ) [X i, 417 i
BRI 85% F175% , B BMHH B E AL FFEE B-NA 0

Y

MMIMN

i3 Frequency (%)

W,

\
A\l
<20 20~30 30~40

@ﬁﬁ%ﬁﬁiﬁﬁ?ﬁ& 30 ~ 40 mOD/( mg pI‘OteiIl M mm) ) B-Z‘@%%*ﬁ@%%ﬁ‘@
ZI\E—L‘ , ﬁ?ﬁﬁﬁﬁ 45% . B ﬂm%ﬂ—‘ﬁﬁﬁﬁ B-NA The activity of B-NA CarE (mOD/(mg protein-min))

PRPARENR i e LRI <20 mOD/ (mg proteinmin))s ) 4 oy K5 2 P88 VA FRBERIS EE A (T
S AaREE R 50% ,7E > 40 mOD/ ( mg protein » min) ) [X ik
) B 73 A AR R A X R = (B 2) o Fig.2 Individual distribution of activities of B-NA CarE in Bemisia
2.1.3 Xt B BUMEAGE CarE 7504 B2 MR tabaci biotype B on different host plants

B B BARAEFPAE CarE TE MK (62. 35 mOD/ (mg protein -min) ) , HyK Kyan FFh#E(74. 82 mOD/ (mg
protein + min ) ) F1 — [ L & (82. 83 mOD/( mg protein - min) ), & 5 FF B & & (93. 06 mOD/( mg
protein-min) ) . B B A EAFPEE . — MLLFPBERING FRVEE CarE TE 4 A RARIEFPRERY 1. 49 £5.1.33 15
M1.204%, (KR2),

£2 BAEMBAFEAFIHERREHREELLR
Table 2 Comparison of the activities of CarE in Bemisia tabaci biotype B on different host plants
%4 * Total activity * EREE RIREEBS R L4

iﬁfﬁ:ﬁ Wk Activity mOD/ EAE S}')e'cific The proportion of CarE type( % )

(' mg protein min) Ratio activity ** CE1 CE2 CE3 CE4
i Tomato 93.06 1.49 1.75 25 25 30 20
—Fh4L Poinsettia 82.83 1.33 2.01 45 20 15 20
#iF Eggplant 74.82 1.20 2.61 50 35 15 0
$54E Cotton 62.35 1 1.58 25 20 30 25

Ik = a-NA BREREEEHE 1 + B-NA JREREEESYSE  Total activity = -NA CarE + B-NA CarE; = = {EHEHE = o-NA RERESEENS 1£/8-NA
WEREEEHGTE  Activity ratio = @-NA CarE activity/B-NA CarE activity

2.1.4 3¢ B BUEME| Cark JEY (o-NA 1 B-NA) T — M i 0

B ZUHHM BURFREREEXT o-NA 1 B-NA FEM:M B ZFREA T KX R K k. 74 4 N F EEY
H,a-NACarE {45 B-NACarE 1544 KA TF 1, 38 B BURH BUK o-NA BIBE B X B-NA Hy/K A% RE
Fo FFFPEER LLER R (2.61) , KA R R HEMAE 1.5 ~2.1 ZE(FE2),
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SRERHRP T, RE AR RPN CaE XF o-NA 1 B-NA /KRR S K B AR AMALS R 4 7
KR (BIRFR 4 FP2REY CarE) , 3 o-NA 1 B-NA JKERE /) IR T Fp#E CarE M IER A CEL 83
BT FEERAME S CE2 2537 o-NA JKERES) 8 T-F 3418, X B-NA KA BE R T F¥ERME )y CE3 5,
X o-NA ETEHEAR T 3ME , T XT B-NA E MR TP E R AME S CE4 L, #5242, XA AR5 437
178, W LIE B AR IS AL b e B B B CarE 75 MM IS B0 A5 LA 57 s — i AL R REAIA T-Fh it
B BRI B CarE 1E M AMAK AR T CE1 B, 735 M B8 45% F150% (%R 2) .

2.2 FEMEYX B BMEHE AChE IE M I E A5 15 55 3R i

B BUAE# B — M £LFpEE AChE JE B AK (2. 61 U/mg protein) , WK NHEAEFPEE (3. 75 U/mg protein) F1 5
AFFEE(3.96 U/mg protein) , i FFEER = (9. 14 U/mg protein) , B BUMH# B AL FFF#E AChE JEME 2 — 4L
FRERY 3.51 A%, i FFpAE AChE FHHAESHAL 3 M EMEFZ R ZRBR BEKF(p <0.01) , BAFPFA
— MMM ER WERBEKF(p <0.01), ~RAMHSHEMBZ AN ZRBEREFKF(p<
0.05)(F#3),

B ZUMEH B AChE 7&K T iR B . B 2UH 90

r  O%fh Tomato
WAFTHBREARIERRE ACRE Bk EBEAAE >4U/ g o[ 5 o Pomenn
mg protein [XIFIBE, SRS Yy 85% M 40% #iAE g 5[ @M Couon
FHBEEE 2 ~3U/mg protein (K IBEA G A g, B 3 40|
RUEHE, LT BE ACKE WML A KB £ 2| N
SRERAN B K 30% 5% 20% 25% 20% , i M7 0., B % DINA L AN B N\
YR B\ — L ACKE TEHEZE 1 ~2U/mg protein [X T e
) B oA LA, 78 HoAth X B) BE 7 A AE X L3315, B The activity of ACRE (U/me protein)

BRI EAE M E ACKE AR MIARLEENK g3 b mwn s R moE w2 RIS A TR
B BE A AR R LB 5], P AR R HRAE 14% ~35% ZJ8]  Fig.3 Individual distribution of activities of AChE in Bemisia tabaci
(E3), biotype B on different host plants
2.3 FEMYXT B EEM B, GSTs i HBEMMME R
Eip s SN

B BUXEH B — M ZLFpEE GSTs {E MR K (125. 59U/ mg protein) , K N F A Fh#E (138. 35U/ mg protein ) Fl1
WAL FPEE (144. 64U/ mg protein) , i FRpEE B (261. 25U/ mg protein) , B BI4EA; Bl A0 T Fp#E GSTs 1E MR —
i ZLRPRERY 2. 08 15, Al FRIEE GSTs 4 5 HAth 3 15 LR R 2 73R BEKF(p <0.01) ,— @l
B BAFIBERARIEFPRE GSTs BRI LB E XL R (FE3),

£3 BAMMATEFIMNHZBEBREBMARER SEBHREEILR
Table 3 Comparison of the activities of AchE and GSTs in Bemisia tabaci biotype B on different host plants

—— Z.BEEFREEES Acetylcholinesterase B BEH BE S-¥ 7288 Glutathione S-transferase

Host plant T Activity HfE 1 Activity HAE
(U/mg protein) Ratio (U/mg protein) Ratio

— B 4L Poinsettia 2.61 £0.41aA 1 125.59 £9.53aA 1

% Tomato 3.96 +1.01bB 1.52 138.35 +£17.76aA 1.10

A54E Cotton 3.75 £0.54bAB 1.44 144.64 £16.22aA 1.15

#iF Eggplant 9.14 £1.19¢C 3.51 261.25 +29.93bB 2.08

B BV B[] 2F P RE GSTs 1& # MA DN SR INT : A6 TPk GSTs &Pk EE /A 7E > 170 U/mg
protein X [AJBt, AP FisHAR Ny 77. 78% o — LR REFIARAEFHBE GSTs 1 HAE & X R Be s 0 11.11%
22.22% .33.33% ,22.22% \11. 12% 1 11. 11% \27.78% \11. 11% ,22. 22% \27. 78% , fi B, 7T 501, B B XA #3 B

— LI AE R R GSTs 15 Mk A AR HLEY 5T . FaifbaE GSTs {6 ¥E7E 140 ~ 170 U/mg protein [X [A] B¢
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G LA, S0 A AR 5. 6% , 7 FoAt IX 1] B 43 A A 100

O %% Tomato

XTSI (B 4) . ST e
3 'io’]"ifﬁ § 60 B 1k Cotton
FHEERR R SRSEYKALE SRS, c
YIr=te TR 2B A YR, 40 A= U8 5 R A B 24k %
AR ITE R, IR R RS . YA S50 80-110 T10-140 10-170 > 170
Wy et B S R B ML R 5 SR SR A AR 7S The ot ein

B B B A 32 BB R AR W SR FA R , [ B 38 L
His R Y mErm™ . eEMaEN, FR B4 BEABAARFRETEFHREANHE K S-HBEBEERR
LAY B YR KB AR b fii Individual distribution of activities of GSTs in Bemisia tabaci
W ST e R KA R R R

ABRFRA, AFFEEYXT B B B % 5 1
HHRRAEEZR . T B BUEME 4 NFEMH T, o-NA RIREEEEE S B-NA RIRERBEE I L{EYY
KT 1,38 B BRREUKE o-NA BIBE BT X4 B-NA HI/KERE S B ZURB BRIERI#E Cak S MERAR, &
AFPRER R ,2 B IR By 1.49, B BUEK B T FpRF AChE Y54 B & T HAL S L Mpae, 2 REAR B &
IK 5 5T FpRE ACKE {E M0 FRIE >4 U/ mg protein [X [ BIH) 7345 1535 85% , 5 HiMth 3 4~4F L ApaE 1 A
BAR, BB AN TFEE GSTs G &R , SHAM 3 N EMEEZ A2 R a8 E K, S W0 bil
ZFIE > 170U/ mg protein X B @7 T HAETF LR, B LERTH, AFFEHEYN B BEHAME
MRKERMFEREER,

B LA B SR AT LA, B BYME My EEAS [0 35 A Y b T REE A ()5 58 B A B I O R R SR BN &7 £
YIRITE N , e B A b R BRI S CarE &, E I F LRI E ) AChE 1 GSTs 154, M L &
RAXTEL R GSTs Tk, 7E—m 4l b FEE A MXT S K CarE {E i, XTEER BT B BUEH AR AR
WA EMYE , ZREYHA PR R BRI AE R YR B R , SRR A AR EE A BRI R AL i
] REZAE WAL E RN, 5 B B AR R F F R R EENE A P B 25, LGN R K&
WY, ERREGREN B BN AEAF S FEY L AARBHAET B, XTREE B 2EH A F
T M RGN R AR AR R R, RIXF R BIA RN EBEENRZ —, X2 F R SESa B A
EHGE AR EENSEME.

biotype B on different host plants
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