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BE: [ BV ] A5 5 E R RS R LR AR KRB AR Harmonia axyridis R, FHHTHAE R,
DA AT % AT I R G PSR BB IR o [Tk ] O R R T 0k IR0 0k | T TR 24 Bk 4 1 Ak 2 S5 62
SRR 2 e 4h e RS, VBRI EURRT 4 DS, [55R)HWRE D 0. 0001 pg/mL MZ5RAER] 5N, BE
MBI AE 5 (EARIA 20 000 pg/mL ZGRALIREF 2 d BB, S 5 ml B 4k ; AR BEERIA 4 000 wg/mL
FIZGWIR DT 2 14, XF4h BB E R/ FIVREER 0.0001 g/ Sk FZ5AL T 2 R UE , TE BUE-m0 R ) 4E,
i BRI 3 FRUREE S 0.0125 pg/mL MZGIRAL AR , 24 h AR i A 1 Z B B [ 458 ] RE T 5=
GBI I B AR RVE R, T B AT A B AR A AR S AR e R RS o A H (A 2R BRI R, BT S
B U
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Effects of fenoxycarb, a juvenile hormone analog, on various developmental
stages of Harmonia axyridis (Pallas) ( Coleoptera: Coccinellidae)

YIN Su-Fen'?, ZHAO Xin', WANG Li-Xiao’, LI Gang', LI Guang-Qiang', ZHAO Jing' , ZHENG Fang-
Qiang"” * (1. Department of Entomology, Shandong Agricultural University, Tai’ an, Shandong 271018,
China; 2. Hanzhong Agricultural Science Institute, Hanzhong, Shaanxi 723000, China; 3. The
Agricultural Bureau of Daiyue District, Tai’ an, Shandong 271021, China)

Abstract: [ Objective] This study focused on the effects of fenoxycarb, a juvenile hormone analog (JHA),
on the ladybird Harmonia axyridis and discussed its mechanisms of action, so as to evaluate the risks of
fenoxycarb application and provide theoretical basis for rational use of the JHA. [ Methods] Toxicity of
fenoxycarb to egg, 2nd instar larva, pupa and adult of H. axyridis was determined in the laboratory by using
the methods of dipping, topical contact and residual film, respectively. [ Results] Fenoxycarb significantly
disrupted embryonic development of newly-laid eggs at the minimum concentration of 0. 0001 pg/mL, but
when the 2 d-old eggs were treated, the larvae could hatch even at the highest concentration of
20 000 pg/mL. The mortality of 2nd instar larvae was very low even at the highest concentration of
4 000 pg/mL. When pupae were treated, fenoxycarb had significant effects on pupal development with adult
eclosion blocked, and pupa-adult intermediate and abnormalities of adults emerged at the minimum concentration
of 0.0001 pg (a.i.)/larva. The adult vitality was affected significantly at 24 h after contact with fenoxycarb at
the concentration of 0.0125 pg/mL. [Conclusions] Fenoxycarb had an obvious ovicidal action on newly-laid
eggs of H. axyridis, seriously blocked the larval-pupal metamorphosis and affected the survival of the adults.
When fenoxycarb is used in fields, the susceptible developmental stages of the ladybird should be avoided.
Key words: Harmonia axyridis; fenoxycarb; juvenile hormone analog; toxicity; embryonic development;

pupal development; ovicidal action
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AT R B AL MEHEF AT R
(Retnakaran et al., 1985; Dhadialla et al., 1998,
2005; Goodman and Granger, 2005; Flatt et al.,
2005) , 20 t4g 70 SERANTE WM T F 2 5 RAR
MR SRR TR a8 Y (s BB S )
FERWBG. HTFXEAEYELSH LFEATR
EVE, FRXER T EARENER AWIEHEE
SERE R W 45 28 | 35 7 R AR 4 B R XU (juvenile
hormone analog, JHA) , AN 40 WOt 55 F T
BB 4 ( Dhadialla et al., 1998, 2005) , KAR{E4
BEBRYURLR VY RMGIEREEHMEE, W0
FLHERE % T % W 2 % ( Retnakaran et al.,
1985) o X BELRENM R LY — A BA 1EFIAL
kL ERINE Y/ RE = N Y ¢ Y (A7 2 ¢
RGBSR . HR2, RIIE JHA Xf—2k
H ARG EAE AF|F 0 ( Grenier and Grenier, 1993
Dhadialla et al., 1998, 2005) , BRI H S5EYBIEH
AR

TERZ I JHA B, KA BT 1982 4F i &+
Ciba-Gaigy AR &, fERABBGIFHEAT Y, Z%
ARBFVREES E BA T REEER, R HRU/E
FHAAEM SN, TR EA REE LU
AEYE, BDE AR SR ZU R IR IE T, A —
SERIAVERT, BT T RIA RIS F R B H F
WOV 2 M A 2% ft (Grenier and Grenier,
1993 ; Dhadialla et al., 1998, 2005) , T4E¥K, BEE
NATRTE 3 MR A0 B % BRI B Bk, [ AR
AU = KN B B AR R . (B E BN
W BARBWAEARFEN, ¥ EIGHE 3
ERESUIENISCISNS IS i §-f e 1R 3a N e =4
(Grenier and Grenier, 1993; Mendel et al., 1994;
Bortolotti et al., 2000; Liu and Chen, 2001;
Dhadialla et al., 2005), & T B2 iz 5 17,
FAT A A B N B K B SR 6 B Harmonia
axyridis FEAT T BN AEYTEED 2, UFHEXN 76
DU R F e, [R]EXg 32 4% 2500 i T e P AT
TV, JEEE 6 ST PR SR KRR RIAL
FBEGT, BT T RSB R L,

1 #REFE
1.1 &R

2008 4F4 HT A1, HFEICRER OIRBA R
o, WEENEDITE(EAR x THR & =

6.5 cm x8 cm x 16 cm) HFiFEFE, R EREE(E
xR =2 em x7 cm) NHLARSR . TR MRAE ) Bk
WF Myzus persicae, & RFEHFT B, F6 BRI
F LRH-250A BiA: {35545 (25 +1°C, L: D =16:8,
RH 50% ~60% ) NFHH .

1.2 ZFl4ahE

PATRER (R BT KB AZEFT) REH, %
95% 2R 25 (KRN VD BE R A 253 7)) B il B
10 000 pg/mL B, 4°C VKA ERATF
1.3 EEEXREIHRIIKZIE

(¥ AP0 ~24 h) Byt 7 B85 T A LR
1B (IBIEARBRONE) JEFRMM(P =9 ecm) Iy, FEH
TR B2 S BB W R BR g 0. 0001, 0. 001, 0.01,
0.1F1 1 pg/mL ¥REE, FIJRLEFIAHAHINIL
(21 emx2 em) , FEZHRHRET S so HIRHK
BRI, BWEEL 3 K, X REH
EEFK, BHERT, MARBRERLA, EF
AL G R AR P R (SRR AT ) o 4 B Bk 7R
Olympus ¥ H % #1582 B FF L2 810 5% H 3 5,
LA, EELRBASIET, SRR
TR,

(2)BU=IARE 2 d(24 ~48 h) 1o, HEH
FRBGHEE BB 50, 100, 200, 400, 800,
1 000, 2 000 F120 000 pg/mL 8 ¥k, Ah¥H Ik
Fl ko WL,

1.4 EEEXREIHRL RN

P AR /N—B0H 2 IS A B B 8s
FEFR 171 250, 500, 1000, 2 000 14 000 weg/mL
IR S so MAKVR BE B i v BEAR IR AL 2R, XoF
FAEEFK, BUEEET, BAREES, R
SRR ST, BRI 15 k4id, TE 4 K,
24 h 148 h 43 FIREC SR AR T8, SET- AR
RRAEZERBE R ARG,

1.5 FEEXREHHIFENIE

FEIFS R (0 ~24 h), BRBUR T — B0 fa R i
MAPRBIE R &R, B0 15 3k, SRAME S
Tk (SRR, 1988) , sUIRETHRE 95% 2 4 gl P i
B 0.0001, 0.001, 0.01, 0.1, 1 110 pg/mL
6 MREE, FFReila sl as (R g B R B
WFED) ZEMR MR BN 0.5 WL 25%% 2 W, i
HEREHIFEAREFRLA, R (HFERL) . &
FLERZMATHERAEARE AN, B 6 NE
82, HRHEENZ HXTIR . R R E I 4
THERZE T Z o AR T 2
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1.6 XSS &I H RN

LA VA B BB W s B AR 0. 0125, 0. 025, 0. 05,
0.2571 0.5 pe/mL 5 A~ J&, 45 W I B 26 W
0.3mL, T 2cm x7 cm IR E G, HEES)
L, BN7EE NEE B M2, XF B2
WEAALE, FEREE RIS, WPkt A g
W, ARZESD, B8 15 klll, B 4K, Bl
HCE 24 A48 h SR A SR, IAREIE R ICIT A5
T2, XTRAT R KT 10% R TEHAE
1.7 HEZit54E

RRE BT RS-, A Abbott A3 [p
=(p'=¢) / (1 =¢), p' ARKIEFET-H, ¢ X
HFET-H ] SRIGAIESET-Z, ] DPS $dpab 3 R
Giigdi A7, AR5 K H B E (1C,, ) F
95% BILW FE (LCos ) o TE P < 0.05 i}, AT F K&
5, HAs/hEFawE(LSD) #AT R R I 25

DN

(One-way ANOVA) (JH5 CHIGHIE, 2007)

HRESH

2.1 FEEXFEIMHIPH T

2.1.1 RS @B 7 IR B R .
BREUALER IR0, WEZRS 6 X, KA
BT BT RER IR 1. KUSH/ESN
EF AR ¥y =0.9939x +7. 2677 (R =0.9454, P =
0.0152) , i H#E LCs =0.0052 pg/mL, LCy =
0.2362 pg/mL, MR 1 Ml LCs & i, FRABAEWRE
AR B RE M S BRI & T, I HBEE 2557
YR E F) 3 0 2y R R AL R B AR, TR 0.1
pg/mL B, SET-REIRI1. 40% o J7 Z T4 R &K
B, ZALHESE TR REZER (¢=0.05),

2

F1 XS REINRY=IPEIRN
Table 1 Effect of fenoxycarb on newly-laid eggs of Harmonia axyridis

B (pg/mL) %R AL (% ) FET-H (% ) KIEFET-H(% )

Concentration Number of eggs Hatchability Mortality Corrected mortality
0 95 93.68 6.32 0.00+0.18 f
0.0001 69 84.06 15.94 10.32 +£1.31 e
0.001 65 74.00 26.00 21.09 +£3.06 d
0.01 87 40.25 59.75 57.13 +3.85¢

0.1 81 8.60 91.40 90.80 +1.06 b

1 68 0.00 100. 00 100.00 +0.00 a

[RIBIHHR J B A [ /NG 5832 7R 22 5 . 3 7k (One-way ANOVA, F-test, P <0.05) ; RZIESET-REH Iy FIYME = frrfEiR; THRF.

Different lowercase letters following the data in the column indicate significant differences (P <0. 05) tested by One-way ANOVA. Corrected

mortality = Mean + SE. The same for the following tables.

I, B PR AR EERIE T
i (D)WE 1 pg/mL, FIERT, —ERFFHI™
IS GSRERKE(ER T F); RIEWRA,
AEZMBEHIR, BBEZHMRE, LR R
W, TI, PR (HEBRTHRE R , IR i (E
BRI :G); (2)HEE0.001, 0.01 #10.1 pg/mL A
2 VRGP BB BT B, (AN BEIRFAL R (i
[:C, D, E); (3)%E0.0001 pg/mL 4 i R
Sk BRI, REEREELEI A, RO BT I B IR
AR (ERR T : B) o (4)¥RPE 0.0001 pg/mL A5
A TS < L JRE S B0 4l > AR OE R i 4l o

R, e kE, 131508, 1518 EOP i 1 # 4
B, HEAT(ER T : Do

2.1.2 FEBPXMNKEES2 RWHKEWE: HEt
BREGEGER IR AT ES 2 XK, BHES X
HIFET-REGERILSL 2, FHEIHITEN y =0. 0940«
+3.1924 (R =0. 4065, P =0.3176), FHKE &HA
20 000 pg/mL AYZGALEE 2 d FOBR, S HTBR AT LL
Wik, HAWEXIRREMERBARE, WES
FET MR ARR . 85 R Y, H17= BR
A B, T T 46 MR BG R T B B R 2 24 50 R
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x2 FEEXMNREEE2 RXIPHZEIN
Table 2 Effect of fenoxycarb on 2 day-old eggs of Harmonia axyridis

W (pg/mL) L2k AR (% ) FET-H (%) KIESET-%R (% )
Concentration Number of eggs tested Hatchability Mortality Corrected mortality

0 93 91.39 8.61 0.00+0.63 b

50 57 89.55 10.45 2.08+1.63 b

100 76 85.54 14.46 6.46+1.24 a

200 80 85.04 14.96 7.00+2.02 a

400 77 85.73 14.27 6.24 +0.53 a

800 77 89.61 10.39 1.97+0.71 b

1 000 74 83.84 16.16 8.32+1.58 a

2 000 69 82.64 17.36 9.63+1.12 a

20 000 80 84.95 15.05 7.00+0.29 a

2.2 FEHMNFEIMH2 B HMFE SRR, AH5, 48 h ML TR 53 TR

M3 A, ARBUEAGE 2 i, XHE  FER.

®3 FEEXREIH 2 R4 AR

Table 3 Effect of fenoxycarb on 2nd instar larvae of Harmonia axyridis

FET-H(%) WIESET-HR (% )
WREE (ng/mL) IR 4 Mortality Corrected mortality
Concentration Number of larvae tested
24 h 48 h 24 h 48 h
0 60 1.67 3.33 0.00 £1.67 ab 0.00+2.22 a
250 60 0.00 1.67 -1.70£0.00 b -1.72+2.22 a
500 60 1.67 3.33 0.00 £1.67 ab 0.00+2.22 a
1 000 60 3.33 5.00 1.69 £1.92 ab 1.73£2.22 a
2 000 60 5.00 6.67 3.39+1.67 ab 3.46 +3.85 a
4 000 60 3.33 5.00 1.69+1.92 a 1.73£2.22 a
2.3 XERMNREIHRFHMIN LCys =630. 3870 mg/k, Wi RWEIH LR y =

MUY KRR, B85 RNFET-RAERE 0.1959x +4.7165(R =0. 9671, P =0.0016), i
RERNF A, WIETRIWE R AR LR FHE Ly, =27.9670 pg/k, LCoys =6 M1.5498 ¢/3k, J5
MG R WY R T 16 WY M- P AR 200 R, XTI ROREL, 0.1 Fl 1 g/ k%
HEFEMESEOT S HE R, 2SR TRNY RERARE, HRJUVMEEMEREE; X T8
HAEATTRE y =4. 8717 +0.3057x (R =0. 9270, JRHRKUL, 1 M 10 pg/ kWG RERABE, Wik
P=0.0078), fiJ7 1§ LCy = 2. 6274 pg/sk,  RAEEEZEFBFE,

F4 EEEFEZHXREIHFEHRN
Table 4 Effect of fenoxycarb on Harmonia axyridis pupae

W (ng/pupa) % FET-H(% ) MR (% ) KIESET=R (%) KIEMTER(%)
Concentration Number of pupae tested Mortality Aberration rate Corrected mortality Corrected aberration rate

0 90 2.22 0.00 0.00+1.41 e 0.00 +0.00 f
0.0001 90 4.44 11.11 2.27+1.41 e 11.11 +1.40 e
0.001 90 17.78 20.00 15.91+£1.41d 20.00+1.72d
0.01 90 31.11 26.67 29.55+1.40 ¢ 26.67+1.72 ¢

0.1 90 40.00 35.56 38.64+2.44 b 35.56 +1.41 b

1 90 44.44 40.00 43.18 +1.41 b 40.00+1.72 a

10 90 53.33 42.22 52.27+1.72 a 42.22+1.41 a
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FAZ5 5 8 B 32 2 AR R A0 P H BB Y 5 8k
RERBUFE : (1) 10 g/ Sk B 8 1A b 5 21 (538 U 48
BEREE, RJEHRT (BRI : B); (2)%ERN
1, 0.1, 0.01 1 0. 001 pg/3k B i BHMH-RLH H 8]
A, 1 pg/ KRB RARZE(ERR I : C) 5 BN
0.1 F10.01 pg/3kt, Sk Maappfemiti, HENK
TR B SR, AT B L 5E A (PRI
D, E); ¥ 0.001 pg/SkBH#EEPMLL , BIEAR
IREEFERRIF(ER I : F), (3) #JEE 0. 0001
pg/ Skt R SRR, RS B S S A
Z5-5MBE (BRI : G), R w45 46 R e T (I
JRIL: H) , B e@sMe R E (BRI : 1)

2.4 FEEXTE I EH A H R

IR BR B — B RUR, SRIK S, K
B B U B i R OR B B, FEURBE

0.0125 pg/mL B A FET-, WEEIAF] 0.25 pg/mL
i, Bk 48 h BILHK 50% LU I, BEE 255
FE, AR EWHRAEREE. 24 h S EIE
72N y = 0. 5856x + 4. 6062 (R = 0. 9158, P =
0.0289), Hj 78 H LCy =4.7051 pg/mL, LCy =
3.0304 mg/mL, 48 h 93 S E N R y = 1. 026
2% +5.7512(R =0. 9517, P =0.0126), H /5 H
LCy, =0. 1853 pg/mL, LCy =7.4286 pg/mL, HF7
ZOEERAT A, FZGAEE 24 h )5, BIRBRIRHE
0.0125 F10.025 pg/mL AbBR ZE R R BE, B
WePE 0.05, 0.25 F10.5 pg/mL AbBEA] 2% R R B
., B3 48 h, WA S WA 0. 25 F
0.5 wg/mLAgbFREIA]2E 5O 3, 7 -5 oAt ok B ] 22
ARE. MARREYPFERY: IAAGES
W, JEAMi,

RS FEEXREIMHKRARM

Table 5 Effect of fenoxycarb on Harmonia axyridis adults

, P (% ) BIESET-H(% )
W PE (pg/ml) FRA Mortality Corrected mortality
Concentration Number of adults tested
24 h 48 h 24 h 48 h
0 60 5.00 10.00 0.00 £3.19 b 0.00+1.92d
0.0125 60 8.33 15.00 3.47+1.67b 5.56 £3.19 cd
0.025 60 11.67 23.33 7.05+1.67 b 14.78 £3.34 ¢
0.05 60 23.33 45.00 19.26 +3.33 a 38.89+1.92 b
0.25 60 26.67 63.33 22.84+2.72 a 59.22 +4.30 a
0.5 60 30.00 65.00 26.32+1.92 a 61.11£5.00 a
1992) , Bortolotti 55 (2000 ) FH 7 48 Jgl A 7] 571 &2 % 3
3 i WELHE Chrysoperla carnea HIBFFT LB, AbBE = 5]

MIRIEE R AT LAE Y, 48 g™ B 55 30
BRI (G R B MARTFIR) AT , Pabsr oy
RIS ERERHEIFILRE, B SR, st
P AR BRI TR N, BRI AR iR A
B OPIEHE . (H AU BE &35 50 ~ 20 000 pg/mL fY
FlEAb S A B 2 REYOE, KT 80% Mgl B4
BEIEH L, P B AWE R LR ERAERE,
A LA = A SR B ST R G & B B I
R /o Gardner (1991 ) FJ 2% 4 B 4b 2 Bk K
Spodoptera frugiperda W, AbBEEE 1 KA IR R BE1L
R BARTE 2.3 R, RIT =260 5K
Choristoneura fumiferana 1, 276 % B F 11 (0 ~
1d)BHEZ L2 ~3 d 89 5P 8% ( Hicks and Gordon,

24 h Z NMIBE, MERGFET-RAR S, MALHEE 72 ~96 h
AIBRFE TR IMARMR, R 5 A2 57 6B
FMafE . 53 —Fh JHA MUl Bk ( pyriproxyfen ) 4b 2
YPUEME Schistocerca gregaria /N[F) & B BFHAKIDE, 3 ~
6 d BN R B Z B WA, HA7Es 4 X (s
) Mt Z BALEREE, WIRHIE AR, MALE 7 ~10 d
OB U] A 5 8% ( Vennard et al., 1998) , i% L4 Ef U4
M, R AR N B JTHA B=BA1E A — I 76
W, ATRE RO R B #UM . KA i Thermobia
domestica MEAE R ILTE S A 858K ( Rohdendorf and
Sehnal, 1973) , (HE X & & Ctenocephalides felis
SREIVER, ARRERIG K E R, Xy
MEIGEE (NI IERTE BB s, 24 R
W4k ) #B A /E B ( Marchiondo et al., 1990), Staal



1218 B 23R Acta Entomologica Sinica 52 %

(1975) FEE 3| — £ B it 4 K 38 35 57 (insect growth
regulators, IGRs) H 78 7E i 3 2 A &b B GE & L 5L R
JGERERIVER, X5 030 R fia v A 4 43 AT BT
TG WMASIERA BEXR R, #0225 F JTHA 4b3
B, R AHUR, RATHEREW, FaBHRA]
BEFEMR RIE U R /E . R, JTHA JERERAE
AT BR, 7 BF BRI 0E AT 38 Ak ORI 2
T FHO R B U I R R G, 7
BiieE RET B, BRERRBEREIRER
AR, RATWEETIERY, AR E TR 54 7= 50
AIFETAERA R FER B, XA T A [R5 & AR R
B G K BRI R E . FTLAE &, R4ER
FEFRREZRMEITER, WRERHEYH, (HIEH
HIVE FA BN 1 AR50
FZREBAWRER B R AEHR 2 4 H,
HAERIHE 0% L L, 53 BEHELESEZER,
Kamimura (1995 ) 43 & BE FAR 551 2 24 4 g ) 7 4b 3
1.2 #5<% Bombyx mori 48y, HAUBHARE, RA
e R A RSB S 8RR R REURR R
1, AR5 5 BE B0 AL uE, PR B A B R R
Chrysoperla rufilabris 41 LB 3 S, FHERIR B
1.2 840 BUBURMEAR, 7 3 1 4 R R B BURK, T
BTG 3 %) B8 32 B mg H Z 38T (Liu and
Chen, 2001) , XL RIFARES, B RE
ANEEZRYBERRMUD R, FAY R AT
MR = U F 4 5 ( Retnakaran et al., 1985), X}4p
JRH JHA A — i1 (Wilson, 2004) , 5EH, B
Hgh R AR S RIS Z ORENTR MR B0 T H 85 K i
R (20- R H W1 K2 ) 5 5 1M 4 4 (Riddiford, 1985;
Zhou et al., 1998 ; Reza et al., 2004) , H P iFEHE
R SC4RE% SEH F Broad A (5 K A E ZFHITE K
AR MRIRAERSPHCEEN, XBHEBER
18 Drosophila melanogaster (Karim et al., 1993; Zhou
and Riddiford, 2002 ; Riddiford et al., 2003) JHELRK
1% Manduca sexta ( Zhou et al., 1998; Zhou and
Riddiford , 2001, 2002; Riddiford et al., 2003) .5
Zx (Reza et al., 2004) F1 % 4 & ¥ Tribolium
castaneum ( Suzuki et al., 2008; Parthasarathy and
Palli, 2009) HH{lE 52, 7648 B K i 4 B AR 25 W I 4R
B FASCRETRE , BRI W5t B B 3R 5 T W S R
KR F Broad FERIMRIE, FE R M i B 3R Zik
BN T i — S5 R F 2 R B IR R A, AR
S AE A (Zhou et al., 1998), Parthasarathy F
Palli( 2009 ) FH % ® B ( methoprene ) F11 45 & Z, fig

(hydroprene ) Kb AR A BB ELEE 2 W8 FIR % 4 B
(FRIMRYE ) , 30 B BB 58 4 BELAS DA 4y 2R B ) 22 255
TR ALFEET , X AR H 5 1 2 B D) R 24 55
K FNEMEFHERINA ZR, RIHHEBEEJE
B S R I SE T BB R BRI AL SE, HoH A R
CEEHI I LR IR R B, 2P AR R
T4 B ] B TR) A 8 4 U M R, BRTE B % 40
B g HBE T gh -0 R AR R R AR, 51
A A B AR 2S5 21 DL 0 I 2 TR BB I ] 20-
PR K 5 5 1) — R 5 HE K (EcRA, EcRB,
Broad, E74, E75A F1 E75B) Wik, Fra 2 %R
F Broad FE R R 3k, HE 1 5 M M 4 L B i A4 AR
o HTWHIRCBRMATE, 1A RE T
EH R AR P ESE T, BLAS TR A B R
Wy, SRR ESEZH, [FAEH,
A5 LT AL BB BHL T 3R B2 P B Aedes aegypti R 1 41 1
(Wu et al., 2006) FIHZER gk Heliothis virescens 7R %
4h Bt ( Parthasarathy and Palli, 2007 ) #f = i R E ¥,
B AR IRATRA TP 55 6B 4 LA
B BURPEFIXT AR B KL, XA FF#E—2
W5

FAYEEE S 0.0001~ 10 e/ 3k B2 S B AL B 57 1,
PR S, T8 B A M SO - R A, TS B
REBIER B, AR GRS, &
BB RFEN S . FERMYETSES, ROHE
RERH IE BUR L ER B AR B 404k, WnEes| e iiRE
HFHE, BERBAR, 35 F A4S 58
BLR B B e 52 BEL T T B - B A e (R AR T SR T,
PRSI HIAE A2 JHA 1 £ 2275 14 ( Dhadialla e
al., 1998) , 2RI EY, REABTEFZER
A ) B LB BT o SR A 2R 48 (0. 001 ~
0.1 wg/mL) Xt Hi4% Phanerotoma ocularis (—Fh4}
FEKE)WIFHERAREmE, SBRHEEERE
(Moreno et al., 1993), AR EBAEF & (ES
%) (Dedos and Fugo, 1999 ) FlAH 327K ik Spodoptera
exigua(JEFPRHF A ZY) (Kim et al., 2000) F.3 17,
o BB A 2 BUR AR, R P B T
RREPL B A RE MR SE i i, PR 3 R
BE BV ABTRNREAGERT, 2ERPILZT]
THAER . A P2 B I PLE R A R X
AMIEZR S BAL 2 B A, 2 K R T SR R AR
WA R WK, W R R & & $2 & (Dedos and
Fugo, 1999) , LB B % A BB TH BR Ik E2 A 153 &
TR LR R, T e L PR A4 (Kim er all.,
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2000) , HEMTH I FATE o A% ) o B AR BEA
] A SR 2Pk TR LR, RILEATH E 5
HAFTE, SR EMFAERIEAEM, BT
SyULH, R 5 6B P4 ER 3 H 2 TE
HEMEMKELI. SIEMBIFER, / JHA 4
P o B R, S e i 2 R AR S Y 3 F LS
5 JHA 85| Broad B[R Ayt Rk, 1141 il i 2
R B AE 7S (Zhou and Riddiford, 2002; Konopova
and Jindra , 2008 ; Suzuki et al, 2008) , FATHIZER
R, HABEER 1 ~0.001 pg/mL ¥ BELb I 764
Bk L R R, T SRR R P R R, BRRESZ
BH, TRA]REZZRE B RE T | U /K P Broad [l iy it
RIXB B2, &8 AR A2 At # ek
B, AEBERTYERIE, $WE2 K. gl
AR R U E R T S B R B R, LI
DXTEH AR A

0.0125 ~0.5 pg/mL A48 gl Ak P 57 6,30 4L A R
&, HAar B2 m, HETAMPFRSRE
JHA AhESR 5, HoAE 4 1 A S0 ( Peleg,
1983 ; Hattingh and Tate, 1995; Liu and Stansly,
2004) . XFREHALH T EA K, ARk A2
IR (R IER) , Mal AR B2 JHA
PR O BE(EEER) .

—SeH AR B, ] JHA BB & & A RF
FER . ERMWE JHA XM EERHIR SR
5B 41 Stethorus punctillum 78 X URVE A, 7E H 6] 4
THE G s B i Bz, HH [B) i P A R B EE
O A K 9 T 5 BB 51 A B i R BE B 3 K
(Biddinger and Hull, 1995) . JH Wi Bk 55 74 55 JEHE
1% L f 41 [B iy Aonidiella awrantii, ‘538 P 51 1
Rodolia cardinalis 4575 , W15 B E KGR 4 Icerya
purchasi K & % (Hattingh and Tate, 1995), W] 4
Wafs, H A ARt S R A A 5T —#F, X 57
IR MNAERKZBTEARNFBREREE, H T HEL
RO AR B, O 2R R BT A YIE , KR
AL PR P &)y H R B R BB, s Rz
2, DI KRB E R R KRR, 535t
WE T BRGNS KRB E8L, XWERNTSE
R E A
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YIN Su-Fen et al.: Effects of fenoxycarb, a juvenile hormone analog, on various

developmental stages of Harmonia axyridis (Pallas) (Coleoptera; Coccinellidae)  Plate |

e

A: IEH BB Normal egg mass (CK) ; B: 0.0001 pg/mL ZEEBACEE, hEFMILT-AYEN, H B BE The poisonous and dead eggs with dark
brown spots on their surface after treatment with 0. 0001 pg/mL fenoxycarb; C: 0. 001 pg/ml HE WAL IS , EMFET-(BETNL) , 40 pfEERT I The
dead embryos (ventral view) , showing the appendages of the larva after treatment with 0. 001 pg/mL fenoxycarb; D 0.01 pg/mL EEEOTE, IR
Rt (B E) , &hd 43591 W, The dead embryos ( dorsal view) , showing the segments of the larva abdomen after treatment with 0.01 pg/mL
fenoxycarb; E: 0.1 pg/mL FEE A H)G , BB RQINFEATET (EE M), 40 BT I The dead embryos with the dark egg shell ( ventral
view) , showing the appendage of the larva after treatment with 0. 1 pg/mL fenoxycarb; F: 1 pg/mL FE AN S, ARTEET R OP RS E AN A RS AL
HR &5 The dead eggs with dark brown color and the red eye spots at the early stage of treatment with 1 pg/mL fenoxycarb; G: 1 wg/mL & g A5 3
BPESH B A PR The dead and liquescent eggs with dark brown color at the late stage of treatment with 1 pg/mL fenoxycarb; H; IE % B94h it
Normal larvae (CK); I: 0.0001 pg/mL <4 5% &b 38 J5 8% 4L (9 4 dt Abnormal larva hatched from the treated eggs, swollen, dark yellow and with
disabled legs.



FREF: RYFRXVW KA 768 LT B0 E Epgll
YIN Su-Fen et al.: Effects of fenoxycarb, a juvenile hormone analog, on various

developmental stages of Harmonia axyridis (Pallas) (Coleoptera; Coccinellidae) Plate I

A: IER B Normal pupae (CK); B: 10 pg/mL G @ALH, 4 (kR &2 B, 55 ET- The poisonous and dead pupae with dark brown
color after treatment with 10 pwg/mL fenoxycarb; C - F; & AT 5 H B 5 5% L A [E]{% The pupa-adult intermediates formed after treatment with
fenoxycarb; C: 1 wg/mL; D: 0.1 wg/mL; E; 0.01 pg/mL; F: 0.001 pg/mL; G -1; 0.0001 wg/mL A AP S R B W Deformed adults after
treatment with 0. 0001 pg/mL fenoxycarb. G: H#8HH Abnormal mouthparts; H: M Abnormal wings; 1. BT#A fe-&48 53 4P Forewings not

closed and hindwings stretched out from under the forewings.





