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Abstract

The sterile insect technique ( SIT) involves the mass release of sterile insects to reduce fertility of wild

populations of the same species. The codling moth is a major global pest of apple and pear crops that has invaded 71

countries and 5 continents.
codling moth control are introduced,
adult collection and quality control,
release method, marking and saturation rate.

reviewed.

including artificial diet, population construction,

long distance transport, sterilization source and equipment,

In this paper, advances in mass rearing, sterilization and the release of sterile insects for

rearing facilities and conditions,

radiation sensitivity,

The effectiveness of SIT in countries that have used this technique is

The codling moth had now been found in Xinjiang, Gansu, Ningxia, Inner Mongolia, Heilongjiang, Jilin and

poses a serious threat to China’ s fruit industry. The introduction of SIT’ s to China is therefore both timely and important.
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ANE B BB R (sterile insect technique,
SIT) J& — it PR 458 A 4f Y, Al A O KT AR 3 IR 28 5
IR (AW-TPM) 20 53 i Bl iR H AR B = 38 16 RS
PR LA 480 4 b A9 8 i AN 7 B Aok s /b T (]
[F] o 3 e B B A VR B A . KO WA
5 R ] 5% 55 HORP R 5 (08 P 455 2 A S W00 3 ol

* WHhIH ./
=430 IHAE# , E-mail; zhangrz@ ioz. ac. cn
Wk BT :2011-12-15, 45232 H 4§1:2012-12-23

mass rearing, radiation sterilization, releasing technique

WMHBAE,BCEAFTE( F ATTE,F, L4
AEF ,inherited sterility, IS) ;) A F & d B3| H
i 35 oA R BEL Lk A A% Y BB, DA T S BT AR E
HAEE TR, HATAE R BB AR T 2 W
TLURJLAD R dL iy By i - BO3 B - 75 0 (R "E%)
AW Delia antiqua, i # ¥ 52 B

Ceratitis capitata, i K [t 12 Jig i Cochliomyia
hominivorax , IH K [ili 82 5E W Chrysomya bezziana ; B
KE . WM H . HEL W Cylas formicarius , Euscepes

Glossina spp. ,

U8 2 PEAT L (A0 ) BRI 35 (200903042 ) (973 3 %1 585 (2009CB119204 ) ,
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postfasciatus , # ¥+ 2 B Anthonomus grandis, ¥
H 3% 2R & 3 Cydia pomonella, ffy 3¢ 53 & i 3K
Cryptophlebia leucotreta %5 ,

R AL I R R SRR R e T
Wiy g &R BAE E 2 AR S S Y 71 [E (EPPO,
2007), SERE M T 1953 4F & W 7E T E B ik
B, HATE 29 B B B HOR T = NS
BT AR 6 AN K AR DX, R 3R KR I
R E . 1976—1978 4E R F B ORI
ARE A& R T B ih 3 R 4L k. 1992—2004
AR ZHRTE NS R BEAT T R W AT, AT 1
BB B R, I Bl 1T R E, mEE, PR &
S [ oY H L, O B 2R AR B AR R ST A SE 5 S
Beo AH R BUBEHCEOAR i R HUBR 1A 35 BOR AR A
ABEHEAR BRHEARX 3 WO ARH R, 163
RELMA T B BB AR IR 50 4 (1960—
2010 4F) , DAk 3 BOCHER AR B IUAG 1 SCHEE 1y ot
Je& , B A IR R A 1 N TR Y T K A
(Bloem et al. , 2007 ), K HL#&E ) F% B it 9 2 57
(Dyck et al. , 1993; Bloem et al. , 2007 ) , 5 &4~
7oA R AT MR A T R B
( Bloemfield et al. , 2010; Botto and Glaz 2010) , A
AL AN E B KBS ] (Bloem et al. ,1999) , Bk
AR B ( Memechan and Proverbs, 1972) ik &
TSR N LA K 5 AT g5 AL N B R 45 & (Bloem
et al. , 2004, 2006, 2007 ) , F& K X 4 5 & 1) 2t 7
(Marec et al., 2007 ) K K 0B B iz i 55 %
( Blomefield et al. , 2011)

2 KRAFEBERFEAR

S 2R 2k kA R PR IR SR BORIF B T 1969 4
Brinton 45 (1969 ) fF i (1 FH 7 3¢ 2R & & R ALBL AR 57
9N TR Z B B9 T 3, 2808 3T 30 4R 22 A5 Y
AR, 1994 4F NS RH R 1A B 1 A MR
TR 37 BT, A A5 AT AR B

2.1 ERFHAIEK

N TR OIS, FH T 39 2R ] IR 2 AE 1947
4F (Theron, 1947) o ¢ 2fL 45 8 A\ T4 RL AT 73 P
2, V0 0 2 AR AR T e U S R, A Y X A
TEER PR e e AT 3. 46 1 iy IEU
8 S B B T Redfern (1964) F 8, 0555 1 6y +
M U A 456} ) Brinton 45 (1969) B4l o 1 T BUIR

JAAR R, FH AR T8 AR 98D 1 A, R
Rl 5 Y R A &)y R A R 9 A i O AL
BETHRBEER EBUL TR, A T 1 0 A 5] R}
TER MBI FRh A 3] 172 .

TH S i3l 7Y T 1) 7 577 2 0 G 1 2R
TERHC 7 3t 31 b, LA A A2y 54 B, rp B
I BT A 1S B, Bl REME LR EL (AP ER R
P AR B RE SR /AR ZE T IR BOH A )
B gEER o HAYEER WAL - p - BERTR
FmE LB R SR A 2R IRk, ClE M TR
WAl Rk TC O Ak 13 A, AT A A3 37 A, HC [
SE BT 14 B, S 28K RS VARK RERE /N IR
Bk AT R B E AR R o SR H R
INALIR FH AL — p — FR LR TR 5 IR Hh s oAb 9
Yy FrEIR (Dyck, 2010) .

Howell (1970 ) #4418 B} Bt J7 £ YARL ( Yakima
Agricultural Research Laboratory ) 5Z 5 2= i F B [H]
240 4 LR E LA ESE SR T 480 AL B
SR R AR, DT Ry HG Al AT 5T R S G A
(Hansen and Anderson, 2006) ., Brinton % (1969)
W41 89 78 B B 7 78 OKSIR ( Okanagan-Kootenay
Sterile Insect Release Program) I H 1a] 37 % fiti N
FH 18 4F, A P2 i AT K 3 1 600 7 3k 3 5 2% i/ A
(Bloem et al. , 2007) , &K, Mk, 56 H # A
BRI H Rt T s R

2.2 ERBEWIBFE

AT # LR ERBERRASA 3 . i F 4
LG B S = 1 EO L S ) B L E R s R
JEH A T T A S 5 6 = b ORE A Ak T e )
AN AfE T, R Sk A Bl A AR I A b 2 A E
TESFE R WO 12 2 A T3 R R rb S i 95 B
46175 4£ 47 ( corrugated cardboard bands) , W 5 ¥
B 4 G5 H, AT AR IBOR i 7 4 L (Taret et al.
2007) , AEHEE L BN — RAE AR AT, AR
RN b B 2 R R T S A R 4
HUE R R IR &y Bl B O G 4 BOIR I
HOPIA IS 8 A] 1 N7 S5 56 % FpRE ( Dyck, 2010) .

FE T R 1 2R A I — RN LR T 2 500 &
1 000 3k B 52 Bic # i ( Singh, 1977) . B AR R
ke 1 B AER) AL T2 A & (Parker, 2005) , 76 %
B S AR B M I N S A R E T ok, S
0 3 MRE — LA ST T Il O R R e DR A el
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IBALHY AR o 1 v iR 28 PR A BT 3 A A ) 5
Wi, R SR &R kL PR T CPGV ( Cydia
pomonella granulovirus) ( 3¢ 5 2 1% 59060 5 ) 8%
e, LA KE W51 A B A2 RS RSO R ORE . 4R
51 A 500 3 1 000 Sk /i 4 B A= A4~ 4 ( Bloem et al. ,
1999, 2004 ) . H Gl AMEHETT LI CpGy YR ge
[% = £ i ( Moore , 2003)

2.3 EREWEAFREESENH

OKSTR LA ) 7 15 i Ay 4> 1) 7 2 A1 P 1k
T TS P B AR g, OF &1 2/ 1 1)
FrE, BAEE L d Wk, e d s 1 3 MR AR
PREE TR 2 T4 28 B A 22 19 X 38 ( Dyck, 2010)
IR 1) T A7 AR 0 I A B v 0 A i i A R
VAN Bl (IR v R 8 ) L I 1 XU 5 HE ik A f
AN, X AR &R e AT AR R Bl AR DX R
(Dyck, 2010) , 7& OKSIR 1 37 Bt H , 3 B P 15
55% (Oborny, 1998) , YR AY B W) 215 S o 3T 8k
i E OGN A S IR = N T A B4 IR AR A, AT
P 22 2 3 AR 2SO0 KT . (Dyck, 2010)

TR S5 MRS H5 /NI P S8R SRR
NG AT B E 3E (Keil et al. , 2001; Gu et al.
2006) , HAJG A A7 15 300, A Fh N AR B (H 2 1R
VEA o3 BBt AR KU R 5% b 7 B 0] 5% % 2o
F£#% ( Bloem and Bloem, 2000) , 3 H 3 B Z i 1E
Wy bl s (a) o e i s 4% 9N 8 4w O S
HE A I R e SR B 4G B T A B Y I AR T
AN BRI R 25 . OKSIR 47 3% B it il FH T 2%
LAY 7= BP 5, o 4 4 i Bt Hb , 78 — 321 0 bt S A IR
R EE 597K ( Dyck, 2010)

TESCI % I 35 400 8, 3% R 8 ko0 1 kB I
Bk 5 ~7 d,gh B iy L G IFEY 15 ~25 d, 8/ %k
BRI 8 ~10 d, 7E 27°CF , I 4y iU 3] i 1y
R B 32 d 2245, B A AL IR B2 o 24 ~
28°C , gy A Aw) F7 Ik BE Ty 25 ~28°C, il ) % el B Oy 24
~28°C . BNAYIEALIR S 50% ~T70% ; &) i fa] 5
WEJE R 50% ~80% ,— MK 60% ~70% ;Ui 37 1
B R 20% ~ 70% , — ik~ 50% ~ 60% , Dyck
(2010) MBI 5 & B, 18 1L: 6D 1Y Jid 31 BE 40 i i A7
Ho R R
2.4 FREBWWENRE T

WAL 1 K 0 30 1% 5 ( Toba and
Howell, 1991) F1 28 Z, M 4545 ( Bathon et al. ,1991)

S5 HHIF AR S A B A I 00 O 2l Ui
A 5 W A A ) v, Ay BT[] T R T GRDRL Y
S5 HCRAL I R B HE AR R P A, TR R
0 M o T S B b Y 8% R X TR N B RIS R
PRI IHG 2 08 B R AT WA AR B IR X . WA B Y
T EEATLUT UM 1) G0 56K P Ak i i
5l A OB 80 B % P (Guennelon et al.
1981) ;2 ) 3 o 444 48] SR 4E A AE 5 2P s B
AHIE B RARFE N, AT OG5 | H 3 45 &% A ( Brinton
et al. , 1969) ;3) ¥ (aBHE B K TR % 1 5 5
SHMT B R FE S AT O R R e g1 B AR
(PARC, 2007) ;4) 4440 5% A7 Ho 8l 1) 4% S AR A4S T8
TP G b AR T R O R A W A0S DL SR Pk
4 % L (Howell and Clift, 1972) ;5) {#i FK 15 = ik
45 3y B 22 ik B Bt ( Toba and Howell, 1991) . #H %
BOLR TS i AR IR A 2 00 A, — J2 ol 8 i
P e XL 5 2 RSO AT LGS R R AL, DT
TRAEH A R4 ©ATRE 1, IF ol DLAE T — AR
H PRI R R AR (Bloem and Bloem, 2000) .

A3 G AL M 0 S T 4 PORS 0 AY OR /N AR R
O I T o R Y 2SS T RE 1) SRS AR k. BAR T i
h R0 P A 5 A L fE 0 PR X A 200 mL
SRR 48 h B 48— S Kb L fE gk, A R B g A
N BAS AL E FTR /N (Bloem et al. , 1997) o Al
T g 1T 7 e e 4 1 I, 3R B0 AL A8 Ay R U S L AL
& (Moore et al. , 1985) DL K fih £ 3 137 4% ( Dyck,
2010) . iz BlRE J1 AT L 3d ok S K Wl s A BE A TE
DRI A B 7 AR P4k (FAO/TAEA/USDA,
2003) , 8K Ji5 ¥ B B B AE B AR 1A (5 8 em, H AR
16 cm) N 48 h [ 5 32 3k #E 47 9 22 ( Carpenter and
Blomefield, 2007 ); L n] LI ffi A & 17 B
(Schumacher et al. , 1997) 853 K47 k% & ( Suckling
et al. ,2007 ) 25 A4k P E .

Dyck (2010) 4 B 5% & B8, 7£ 25°C B, M gk ~F
Whar o 12.4 d, Edk Ry 12.9 d; 26°C B}, B gk SE
WHEAA9. 1 d, RN 10.9 d;27°C 1, ME ik 14
Fiewhy 8.1 d, MEME Ry 7.7 d, B AR SR A R 0 PR
W7 B i 7E 20 ~ 249 2 (8], KABSM1E 34 ~ 135 Hif
Z ) 5 MU ) 35 25 A1 T 0 39 2R i gk B e 7 B
— A 43 ~ 130 KL Z[H]

2.5 KEHIEH
2005—2006 4, fin &= K nl g R KB B s 1
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SR A Y 0 A &l H S A D R I 0B 26 B e R
9 3 SR A R A i (9. 09 £ 1,67 ) d 5AnE KA
Mo R i (8.92 £ 1.52) d JF T I 3% 22 S 5 4K
SR G A 3 SR A R 4 (9,36 £ 1.66) d 5K
FEZ IR 0 e A5 A (8,66 = 1.45) d 1 JE 35 2%
Sl s A 0 [ B i L, o 0k A3 (102 £1.25) d FE K
Flfigk (7. 82 +0.74) d ( Blomefield et al. , 2011)
B I 52 R 32 O 1Y 57 2R 4 W R OIS R I, TR TR R
F O BT RS 246 m AR IE R AR LB R 10 &
AN T I I 5 EL A S R R B B AF R R AR
O B I ) B A T EOR T B AR A B
X — A A5 R R, N b g AT DR,
2= W] LA R el [ A T ) Y, I ] 26 B 42
R 2ok KW 52 1% 31 7 JE (9 S 7 b 6 1 RS TR el
W36 BR, OF BB AT 5058 19 52 4+ ) ( Blomefield
and Carpenter, K & 5 ) .

3 BEHAFHEAR

3.1 wBHESRE

PRBEIRBEH AT AT RS RZ
$% Co ( Azizyan and Ter-Hovhannesyan, 2010;
Carpenter et al. , 2010) , SR EWRWMHT AT HE A
o P ) A B O T A B — A e R e AR
58 Gamacell 220, 4= 7= /N 5] & Nordion, %% £
A4 — > P A mCH A R Y s D B B
TP B s 00 4 56 D8, HL G R S A — A BE 5 e 7 Bl
K B M R RE A R L AR KB R
A A A0 A E AR, AR B R R R, T
04 IR G A ol B R 5 R R AR Sl R R 0 5
RO TR AR IR R A 3 A, I AR A T A0 )
1% 5E 4% MR s [A] ( Bakri et al. , 2005)

3.2 BEHEFNESHRME

Xf TR B, 7E 400 gy A 4R TR i AL TR, HOR
BRI 93.5% ~ 98.5% (Fossati et al. , 1971,
Proverbs et al. ,1978) , Al ML N SE AT o X %
WA TR EA 3 Fl, 100 gy A] {357 8% 52 1
FhfE b 35.6% ~50.9% (AR F ,200 gy A fifi
59.7% ~75.8% (1R E,250 gy Al ffi 74.5%
~85% ) 4~k A & ( Bloemfield et al. , 2010),
OKSIR 5 [ i1 £ Okanagan 111 %5 JF J& 9 B i 2L 6
O SR a Wk BT B 2 R AR G R B Y O 350 gy
(Proverbs et al. , 1982; Bloem et al. , 1999) ,

A [F) Hl Ja8 S 2R g o R ) R S R AN
o ngs ok, mdE, BTARAE 3 > My DX A9 3 5 25 ok F
TR 4R S URPE S T, 8 DL 100 gy 14 46 S5 791 4 Ak B
I, i KA HE B9 A B R4 50. 9% (Bloem et al.
1999) , g JF Fh L 19 S 35. 6% ( Blomefield et al. |
2010) , B #R 4E F B£ 19 o 53% ( Botto and Glaz,
2010) o FE[m]— b3 & AR 04 O ) Fb R, HE e A AR
P AFfE2E 5 o 78 150 gy RYRR AT AL B2 R, W 3¢
PR IASREE /S A S N |
43. 1% , TN fE T 4 b X 1) M 30 7308 71. 3% , 3R
AI AR T8 95 3t IX 1) 39 2R 0 ol 1 0T 60 S B8 o A Uk
(Azizyan and Ter-Hovhannesyan, 2010) ,

4 BHEAR
4.1 EBMA=E

Y e AR — D CE A B EUR
B A& %% ( Koyama et al., 2004; Sutantawong
et al. , 2004) , KW HcCrE B LU, HAT DAAR 4 Y
Hb 0 ' BRI R R 3 5 BT AR R W] 20 B Ak, JF HL
JHRT B R IR R A T T 2 R AR
FEORBERC R AR H AR X o3 A5 2 —, JF B R
T R RS 0 R LA g3 iR B R R
PRt 3 A 7 2R G 7R T AR E /N B 5 T E R X
AL .

ANH B B ) 18 RS B R R R
FEHE R (ATVs) KTy . AFER
B ok N T E0E PLE J B B s b & 50k
B FAEIT B 421 A 28 K (Koyama et al.
2004) . ATk Z R R BB A 48T
B R TE BRI B b B e N 9 0 A TE R B
T B2 T ORAF o 5 i S R AR LL , b T R I BE 6% A
BRI X3 N AT

235 ORI A DN AT A b R R v 1
R HFEAATREMR T (Rendon et al.,
2004) B4R B O HUE EOR R P AL 2 A
B P [ TR B v A0S R B R e &b RS
BER) AR ) R AT ARl AT AR D
Ih R By i A% 36 7 43X 28 B HUik ARSI L AR
Jo R o RO A 2K T B AT A A ROk 45
il o
42 BREEMENE

TR B AN P 2R i M o L B AR AR IX 0 A
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A LAEAT B A WAL o FRIC i T A LT 2 Bl
51 R RERCRT A 2 R (40 Day Glo® ) i
ANE IV REHIAT YO, XA EIMNT T, P
AT LA R e 0 R X3 TF R, B A 19 25 45
SEAE W FH 3 8 U OoRE AN 2 0 52 LA ik kAT, DL
HMEPE X5 T OME PR RS M fE OB R BN T A S TR
(Mcmechan and Proverbs, 1972) ;58 2 Ff R 7E KM
B4R 5 IF 78 45 BE P9 s i g BE (40 Caleo Red )
(Dyck, 2010),

BRI AT R A i e 5 HAs B U fh
HERCER 00 LL 22 Z LU0 i 0 2 5 B A BE B A2 28
PR UIA G, B R AR N BLI K R ST R
JHC LY 38 T B AR N 09 £ T, 3l i B R 100 7
SN H R AR M, e A4S R L ARGk B 40 1
(Proverbs et al. , 1982)

5 SIT Brig R

1976 4% 1978 4, i 5 K 78 9L J& & 12
Similkameen [[| 7% H ¥ J& T AN & 392 5% & 9% RS ik, i
FHAR A 7 6 48 Tt X 11 45 v A% 39 2L 22 3k B R a0E 47 490
HAMHG , 7E 320 ~526 hm® (5256 X P, 45 )5 B
100 5 3k AN 3B AE g, BRI L Bk 4001, 3
HEFPTE SIS X N 4 WA 98. 9% .96.9% ,100% (1)
R A 52 2N 2558 % (Proverbs et al. ,1982)

1995 4F, 3% [E 76 160 hm® f4 5% bl rf JF J& SIT
BijI6 , 3 R ek 0 PP 25 B N R T 99.49% , [l i iy
Hors g r B B 0.3% R B E 0.06%
( Calkins et al. , 2000) ,

1995 4E B4 & KAE Osoyoos My X #47 SIT
KRB 3 28 0k B ik, 1995—2000 4,3 200 hm® ()
SR XS T AR AR ECR TR 99. 4% 5 2 AR FD
FEBCR TR 96. 8% , AR ZZ 4513 (1 R el DA 42% 14
)T 95% ;1998—2004 4F,2 600 hm” iy 52 X 1,
A2 HF W R R AFAE 81% ~95% (Bloem et al. ,
2005,2007) ;2004—2010 4, f F 5 @ N (3 SR 45
e BE AL, 7E 3 S5 X N (2600, 1800,
1 000 hm®) , %3514 90% 88% F1 84% ) H 75 B ii§
T — 3k A% W50 B AT 58 BB I (FAQs, 2011)

6 rEFESIT MFEKREI=

S R Ik F AT P 2 YT BRI SR L HOR
WSt TR BT LA bR 6 48 X, (H B R Y B
ey TS IR 7 XM T 9 S 2R 7 X R B R

R IRPENT o O DR A B B S R 2 A
7 E R IE TR SR A E AR (RS R AR
34 ) EL A o) TR AN S SR AR R O e TR (2R
wh WO EEPTEX ) o A IR T AR B R R
o IR P9 Y B TG T BT 5 B R O B, g SIT
TR GIA S PR 2, S N E R BT AR
A& 7 A SE N S5 SRR B, SIT g Sy b A S
S5 1LY 3R R 2 A A R R S
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