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B R AR A S A 3k Ok R
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16 h:MW% 8 h, Ziif 24 h J5PET- %, BU4E
SPSS 15. 0 K 4 &b 3, {di B Probit [\ 5 53 # 1 55
LC, (B 1 95% E1Z5RE .

1.4 /SR 4h A ZE 7 A1

BC il LC., v FE A 960 NS 249, 4 L s 304
BETCATTS YA M b =N AR T,
S 3 UK, ARG A B YL 4 b KR/h—Fhy 3
W4 /NS 4y o, A AN (] B[R] A B, 43 00 T 8,16
F124 h PREASATE B9/hSeskgh 3L, T - 80°C VK48
1RAE . DLV KNS 0. 1% 4k TR I8 W 1 S %ok IR 4H
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275 YL A I Nl BT, E R W 3
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FEORAE, s H 22 T e AL G R A 43 e H ik S
- R TE M . RAAL I 3 RE R . AR A
B R, 10 o CK ik i 28 R 9 o 24 791 4k 21
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L5 @EmEENNESZ
1.5.1 RN EEMEHENEER S K38
SRR/ /N SRl 3 1 &)y B T 0 AR
JMA 1T mL 0.1 mol/L BEFRZE whik (pH 7.8, & 1
mmol/L EDTA |1 mmol/L DTT .1 mmol/L PTU 1
mmol/L PMSF) 1, pK¥ 213K ,12 000 r/min ,4°C | 5
0> 10 min, U EVEAF G 30 min, FF 45 B
WAE MBI (Li et al. , 2006) , FE47 8 BT E it
HE A A E & 7 % 2 B Bradford 3%
(Bradford, 1976) , LA IfLE AR H (BSA) S 2R
HH,
1.5.2 % I8t | 1L B8 ( mixed-function oxidase,
MFO)EERMME 2% Li % (2006) 7% 5F
IMEASEE . 7 96 FLEEARA A 100 Wl 2 pumol/
L X4 FEAE I 10 WL 9. 6 mmol/I. NADPH £ 90
wl B . B AR X AE 405 nm KT, & 25 s
sk 1 YOG EEE, 10 5% 26 U, B4 S By Bl
B4 30°C, LA R W 49038 A e 7 i 17 ( AODy,,,
min~' + mg~'protein) ,
1.5.3 [EEE (esterase, EST) {EHHNE S%
K4 (2007) Ik 7E 96 FLHF A 200 L g
Y5 & AFES®W (S 10 mmol/L o-NA Al 1
mmol/L [##5 RR £H# 0. 2 mol/L pH6. 0 HIHER 5%
M), FEINA 20 WL i . FHEEARAAE 450 nm
PN, 450 30 s f0 5% 1 YOBREE, i 5% 20 1K,
FEARE ST [ BRI SR 27°C, LA 2 0 40 34 J3E A 7R
fitii 11 ( AOD,,,,, * min~'
1.5.4 & Bt H Bt S-%# % i ( glutathione S-
transferase, GST) FFHEHIME % 8 /NIy
3 {4 E TR AR, I T mL ddH, 0, 7K
TBATN A1 3 600 1/min,4°C B0 15 min, B -
TR B o T TG D0 2 SR T P o i A ) TR
WFFE R A e T Ik S-%% B2 i ( GST) I 7 15 &
HFHE R GST HA AL IE A A bt H AR (GSH) 5
1 -5 -2,4 - ZH§HIE(CDNB) 25 &5 1R T, 12—

- mg ' protein) ,
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Fig.1 Effects of fipronil on the detoxifying enzyme activities in Plutella xylostella
A8 b IRF IR I T /N SR M A R BT P A S0 5 B2 16 h I R U X /N S 0 A 2 T PE Y 520 5 €224 b I SR X /3
0 i Tl T P Y S
EIh BB Dy 3 WS M = FrifEDd s AN [A) SRR3R [F] — I [R) BN ] b BHLH 22 i) fr) 22 57 B8 3 ( Duncan #53 ,
P<0.05),

A ; Effect of fipronil on the detoxifying enzyme activities in Plutella xylostella at 8 h after treatment;

B . Effect of fipronil on the detoxifying enzyme activities in Plutella xylostella at 16 h after treatment;

C:Effects of fipronil on the detoxifying enzyme activities in Plutella xylostella at 24 h after treatment.

Each bar represents the mean + SE of the three independent experiments. Histrograms followed by different

letters indicate significantly different at 0. 05 level ( Duncan’s multiple range test) at the same time by different treated.

SE BN T) P, G P ) e A 5 5 I i i 0 ik
JER A B LR G A, DRI S8 A T GSH. e B 1Y)
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1.6 XiEALE

K SPSS 15. 0 Ge it B4 o 1 56 5 4l 3
Fr 225 W E Ve T, K Al Duncan [RGB S A% 2235 40

HIOT A1 2 0025 5 50 4

2 ZRE5SH

2.1 FmHBEX/NEEHNEN
FEHEUIE X BT R /N 3 i 4y B B

JE, 1 SPSS 15. 0 B 43 Hr A= A 4 15t LC, Ry

0.237 mg/L,95% & {55 H3 0. 171 ~0.359 mg/L,

RO RS K- 0.989 (P >0.15)
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Fig. 2

Effects of different treatments on the activities of MFO EST and GST in Plutella xylostella
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g e Y 2 5 9 UGS n AR, e T g AU
XFix 3 i aE R B A

FENIMFZ IR, Z R ALEEES S
B A R U B B A R . BB E A (2006)
H LCo B RN AL PR — AR HE Chilo suppressalis
FIKME Sesamia nferens 4f) LB}, FFH H X 2 Fp i o
) MFO HAT — 7 B4 4 FH o % BROUH oK B
Ostrinia nubilalis A58, HRIE E KRN A 1L
A H R AR R AR, T MFO 2 53 13X
— 13 #2 ( Dutham et al. , 2002) , i X} F A AR 1
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FAF(2010) R /NI AY GST Al CarE Y i 15
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JBEE A GABA ZARZE &5 (BAWF 5T R BT R du A
AT F18 i 5 T T 0 EELJ 174w 7 P AT R R B B
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AR SN B T 2R 00 R BE BIFOE T/ INSRE M 0T i LG 1Y)
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Bk 52 43 1) B 55 45 M R BOHE FS BN AR SRR 5T

1 %% N 2 \ NIRRT \ 3
F AT x| B M4t JEE:e
(1. MmOl RFAEYZLFEARERE Kb 410128; 2. LFEOVHARME Sl JL5T 100125
3. WImA MRS KV 410005)

W OE ARCHRZEGHW Phenacoccus solenopsis Tinsley [t 553 K EHE Gk /NE Aenasius bambawalei Hayat ( i3
H < B/ N R iR R ARAE Lk B A AR AT SRR A VD b X B R AR ARBGHEAT T 5 . S5 5SR R
EICBE /N 2 3R R A oy B — i HUN 23 2E 0 s 76 28°C R, BELC B/ N — AR DU 02 17. 8 ds i e B 4 2 0
1 & T A AR B 43 1) R 114, 4215, 29 (14, 89 (15, 18°C , KA — A K B RSN 14. 62°C ; gL 5P &)y R )
ARS8 87.92.9. 74 68. 41 75. 84 H - FE, KA — AR IE RN N 249. 92 H - B2 5 el st T BE G Bk /)N e 7
Kb X —4ET] A4 9 4R,

KR PEICBONE, SRRA, KEEORE, A8PUR

Biology of Aenasius bambawalei

HUANG Ling'™ LIU Hui® XIAO Tie-Guang' ** ZHOU She-Wen’
(1. Biological & Safety Institute of Hunan Agricultural University, Changsha 410128, China;
2. National Agricultural Technology Center, Beijing 100125, China;
3. Plant Protection & Quarantine Station Hunan, Changsha 410005, China)

Abstract This paper reports the results of a preliminary study on the morphological and biological characteristics,
developmental threshold temperature of each life-stage, developmental threshold temperature, effective accumulated
temperature and generation occurrence time of Aenasius bambawalei Hayat ( Hymenoptera: Encyrtidae ), in Chasha,
China. The results show that the developmental duration of A. bambawalei is reduced to 17. 8 d at 28°C. Developmental
threshold temperatures of adults, eggs, larvae and pupae were 14.42,15.29,14.89 and 15. 18°C, respectively. The
effective accumulated temperature of adults , eggs, larvae and pupae was 87.92, 9.74, 68.41 and 75. 84 day-degrees,
respectively. Nine generations occurred in Chasha annually. These results provide a theoretical basis for the use of A.
bambawalei as a biological control for Phenacoccus solenopsis Tinsley.
Key words Aenasius bambawalet, Phenacoccus solenopsis, developmental threshold temperature, effective accumulated

temperature

2008 AEAE] AR K IBBREE H R——1K %
45 ¥y Wy Phenacoccus solenopsis Tinsley ( Tinsley,
1898 ; Cockerell, 1902) (238 H : kyiif}) 453 [H Y
AL R BRI Tk . il , 5 40 4 i
f7F A AR AT 18 B} 55 Ff 2 £ ((Abbas
et al. ,2005) , M ELAK F 203 i SR B, Bk M
P27 B AE 600 ~ 700 K, A s B K i
RES ™ H, (B7E IR e R AR D K

 BERDIUE ARl AR AR s PR S AR B G K B4 R RIS T H .

## E-mail ; huangling_er@ 163. com
seiese 3l TRAE S, E-mail ; tieguang@ 21 ¢n. com
ks H 19 :2011-04-14 , 42 H #].2011-05-20

AT DL 32 B (R R 45, 1999 5 Hodgson et al.
2008) , HRSE LRI A A= B R v DR SR (R AE
HESF ,2010) , Xk R 2 M0 W A3 2 B VE T, &8 Hayat
(2009) %5 7 iz P 25 A6 W Sl BE G Bk /N & Aenasius
bambawalei Hayat, HHijE P IMT EBEC Bk /N
IR

ARSCHFIE T BE BRIV 19 2 2R e, B AR
T30 R AR KL F A, AR08 il 5 52 246 03 oy
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ST
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/NS S R B P 0, I B (2R LROR
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B R 0 R B FG Bk /N e 25 S i DT
iz 2R BEE R T2 5% (1986) 1Y BLEVATH R PEIR B
/NI TR T RAT 2SR -

iﬂm-ﬁiza
c =" 7' (1.1)
> D - n(D)’
i=1
ZZQ—CiD
K = - i=1 (1.2)
p=Lyo (1.3)
i=1

:Titq:':C:ﬁﬁﬁ,ﬁfﬁg;[{:ﬁ&i*ﬂﬁ;T:ﬁrg;
D KH RKEL
1.2.5 BERBU/MEIREZANH RGPS
IINESE I — AR BT R A R i R A AR, T
TR A KD X BE FQ B/ e — 4R e R AR B4R
51 S AV 7 S N S (T AV G
A RO (R K)
SEM— AT BA RO

1.3 HIRAEBMGIT SR E

MG DPS Bdla b BT 13T 25 5256
IR TG 0, IR T I (E SRR
X ANTR] b BR8] (4 22 S AT 5 K5 22 73 H ( One
Way ANOVA) Fl Duncan [RZEHK( P < 0.05),

2 #BR5H5H

2.1 FAHE

PEIRBE /N MEEAEIE 28 A —E 2w, £
TR IUTE fih A7) 285 K AR RN Dy T R
Laica application v3. 6 ‘BB R 4, (H85:10 x
WHi:2.0x),

MEd (1) 35K 0. 176 mm, 78 0. 213 mm , {f
AT G, BT AR W TN, A T
B WL B R s A, BT IR
GLGIEEREIRURFESE IS (SR T NI T RSN
0. 087 mm, 5% 0. 192 mm, P E . =M HEBEA
{8 = 9% ; I K 0. 107 mm, 55 0. 198 mm; JE 2B (5,
R B, RS RIS A R, Hhrh 2
FE1C 0. 040 mm, J& EFEEURL, I 5 9, HAT B
Jo B Jo 4 8 I, S A 4 J OG5, 43 ok Al Ay 6T 7
R 0. 335 mm, J5# K 0. 232 mm, 7 B 35 R %
R

Hed (1 2) R R A G JEOLEE, 31 0. 158
mm, 5 0. 178 mm, iy 82 #5 Hi A7 ¥ (L IADE, B
M 0. 113 mm, 55 0. 186 mm, fih fy BB {0, R {0
JEAT BB A A (0 TR, Y IR T A
FIOSRE BARC JE 0 ik, KROR Hh i Jis
o B3 = A K 0. 080 mm, 5 0. 155 mm;
RS R AR, Hrhrh 2B 0. 038 mm,
JeE AR R, R 1 LS T, AR
o, HAMI, Ai#K 0.304 mm, 533 K 0. 203
mm {5, A, 3k T A

(1.4)
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E1 iR

Fig.1 Female Aenasius bambawalei

2.2 REHE

TE 4 B[R] I RE 25 AF T, LS % BE G /)y
S B —4h L — i — A USRI (R 1) .
ZEIRRW] : BEA IR B T e, BEEC Bk /N3 4% LS 1Y
P R TR R S 78 18C AT, BER B/
Wk A — AR P A A, ATk #) 70. 8 d, X A A
TORAT A5 A e R 28 C 2R 1R, BEERBR /N e
— AR g

B2 #mR

Fig.2 Male Aenasius bambawalei

2.3 RFERBESHAEHRE

BEICHE /N B i R 5 A ROR L N 7 45
HR(F2) KW PR B/NEE U TR T
S S 14.62°C, S8 R — U A ORI
249.92 H - ; BEFBE/INE R HUYI Y A 7k R
ik, 2 14. 42°C, BRI S8 AR 1 P s (9 A Z80R it
A% 9.74 H - JE

*1 AREBEZFGTHRB/NMNELEHEE(KY,2010)

Table 1 Developmental period of Aenasius bambawalei under different temperatures( Changsha, 2010)

AFEEE(C) I (d) 2l (d) U SHI (d) A (d) — A (d)
Temperature Egg stage Larval stage Pupal stage Adult stage Generation stage

18 3.3+0.58a 21.0 £3.00a 25.5 £3.00a 21.0+1.15a 70.8 £1.73a

22 1.6 0. 58b 10.7 £1.53b 12.8 1. 16b 14.0 +2. 00b 38.0 2. 00b

25 1.2 £0. 58b 5.3+0.58¢ 7.5 +0.58¢ 9.3 +0.58¢ 23.3 +0.58¢

28 0.6 +0.29b 6.0 +1.00c 5.5+0.58¢ 5.3 +0.58d 17. 8 £2.25d

T R PR P = B DR, 9B S AT AR ) PR R 225 3 (P <0.05)

Date are mean + SE, and followed by different letters in the same column indicate significantly different at 0. 05 level.

®2 HRBMNERZBEARESHRRE(KY,2010)
Table 2 Development zero and effective accumulated temperature of Aenasius bambawalei ( Changsha,2010)
KAEBrB 51 4 B R —ft
Tevelopmental stage Egg stage Larval stage Pupal stage Adult stage Generation stage
RBEEMCC)
Developmental threshold 15.29 £0. 69 14.89 +1.13 15.18 £0.75 14.42 +0.77 14.62 £1.23
temperature
AR (H - JE)
Effective accumulated 9.74 £0.52 68.41 +2.32 75.84 £1.95 87.92 +£2.76 249.92 +3.79

temperature

T PR T R+ bR

Date are mean + SE.
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