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EFE “Co-y STLEBII /ORI,
SR R EG IR

£ OB omEM FRT ERR' ATET

(1. kbRl RFAE MR 220, TP 1108665 2. il TA L RABE, TLF 110161 )

B E [BHM] AEFPCRAGHRR ©Co-y SR AL/ N0 H Grapholita molesta MEl , 44T R 1 X
BUNEO BB R, A CCo-y FHLEPHIRAYNE OIS AE . [ & ] uﬁiaaﬂé"*llgﬁvo
25. 50 i1 75 Gy 1) ©Co-y FHEXF AL/ N0 HUPLHT 1 d AYHEIE A T4 IRAL R, ZhHrm BT 2L | %5
e KA, [S5R] RIFEEGRE R AR N O HUP L3I TR, {Bﬁxfﬁﬁéﬂ$att%éﬁ'¢%
PR, ULERAR IO ISP SR o G IR A 5 1 R R A F R S X IR T B E M R SXTR
AL, 2225, 50 F1 75 Gy f@ AL FEPII A g 5 1F 5 eSO, HLAME = P i e B E 2 . Rl
WEGIE NI, BN DRI REET TR, S5XIRAIIRER 74.38%+6.15% 0Lk, 75 Gy AbHHA4LK)
PEALRBT TFEAIG, 1UR 22.68%+7.20%, SXTHRLAAMILL, BEEfEIEFIRAT R, B4R 5wy
AARFRER TR, [&i] FHMFIRR CCo-y S BRI AUNE OB ERT, it —S L IR
ZAFRFIH ©Co-y FHEEBTIAZYINE O AR IS HE S
XA FUNELE; WEBATEA; B £F

Effects of low dosages of *’Co-y ray irradiation on the emergence,
fecundity and adult life span of Grapholita molesta

1H* . 2 . .2 .1 .q*
LI Na CUI Zhi-Bo® LI Xiao-Ping~ WANG Ya-Qi© YANG Xue-Qing
(1. College of Plant Protection, Shenyang Agricultural University, Shenyang 110866, China;
2. Liaoning Academy of Agricultural Sciences, Shenyang 110161, China)

Abstract [Objectives] To provide a theoretical basis for the use of **Co-y ray irradiation to control Grapholita molesta.
[Methods] Male G molesta pupae were irradiated with 0, 25, 50, 75 Gy of “’Co-y rays one day before emergence and the
effects on adult emergence rate, fertility and longevity, were analyzed. [Results] There was no significant difference in the
adult emergence rate, or mating rate, of irradiated and control adults. The number of eggs laid by adult females mated with
irradiated males was also not significantly different to that of females that mated with non-irradiated males. However, the
hatching rate of eggs laid by females that mated with irradiated males decreased gradually as the level of irradiation increased
and the hatching rate of the 75 Gy treatment group (22.68%+7.20%) was significantly lower than that of the control group
(74.38%=6.15%). The average life span of males in irradiation treatment groups was also lower than that of control males.
[Conclusion] Irradiation with low dosage of “°Co-y reduced reproductive parameters of G. molesta. These results provide a
guide for further optimization of irradiation conditions and the use of “*Co-y radiation in the management of this pest.

Key words Grapholita molesta; sterility insect technique; fertility; development
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AL/NE L Grapholita molesta X FR “4A 5
IR, B B BREL NGO R, A
THFPER SRR A, ZEI . RO L S AR
MIF 2 [ R M X R AR e (BRI 4,
2009 ) o TEFRIE, BRVGHEIM AL AN, B AEH
BAE XA KA, fEARAL. PEdL. AL
X JU R (EARSE, 2017) o BUMEOH
B TZEMER, ENTFEMYA. &1,
SR OMUAR . EEBE RIS (IR 4ATTAF, 2014) .
I F LY UG R, BT A L D AR
BHZETZ, WMHSEE TR, BN Il
Bl SR 1 R LR A 2R, LR AR R
JEEE (PR “REZY ), R, TRER
AR RGBT (EJRAR, 2020) o FEWALA
KT, AL/NVELO HU7E R XA SR AR A
30%-40% ( XIHEME, 2010) o AT 143 A
W Ak el FE AR A AR 2 B i IR B/ N0 1 By
BHEE, FoIEEkiE R A5 T 30% (REEE,
2009) o UTAEE, TEVLIR. BRPG. RS BTEE .
WG R WA RO R AR XA AL B
RATTIK 20%-30%, JCHEMEIE 50%, PR
FHIE 80% (FRFIZEDE, 2013 ) o VER M4aTSm
AP B FEEE R —, RUNTC R EROR R
R E

TEAE =, IR AL 27 % ORIBIR AL N
O W, AMERFERGREH T & FE R4 Pi
M AL, B EIA TARRS, EAR LA
[ (ARWEEE, 2009) o EAER, FERIFEAME
WA SRy — Fh ER B A (0 B 45 SR, 7E— Sl X%
AR T BR AN L SR, T
Bt bR E R, s et 2 ) (CRRZI L
85, 2016) o [FIFERR—FhERSE A A B Y 3 B A
FB, BHEAFHAR (Sterile insect technique,
SIT ) AIAEN IX 5k 3 25 5 IR 3 ( Area-wide
integrated pest management, AW-IPM ) 3% 1) 4%
LR E AT (XESE, 2012) o B4R
SIT FAZFI FH 5y e T2 Xt B An 35 HUak 4 74 e Ak
P, oA 56 200 B A s e A s AT 38
ANBBUAT, FRRA T F JUR i 2 H a5 B4
FH RSB EATEN, BRE L RALE LA

AR H M (Nikolouli etal., 2018) .

TE SIT FiR v, ) 12 GRS O 4
(PCo-y) 2k, HEdikftly, HAERRE
( BESEMESEM, 2013) . Hil, eAF£2HE
FIEI AN SIT BEARA R T ZFpR ol
E R RAERMGEE, B, MERRLE 1956 4F
FEAERI T SIT HiA Biih 3R &L, Cydia pomonella
FHEUS T BIA9%CE ( Anisimov etal., 1989) .
1989-1990 4, AR A SIT HEARMRER TR
+- 22 L5l Bactrocera tryoni ( EAE7, 1998 ) o
20 42 60 4EAX, FREEFF4G T HIH SIT HoAR B
1A E RARFFE ( IRk, 2011 ), TAEEE( 1995 )
I 90 Gy (5 Co-y 5l 4R 4 B A A% 52 g
Bactrocera minax A HH, MIE7E 7 M 3
BN B MG 159.5 T3k, MRS P E R H
5.194%FF % 0.098%. ZEBKZ5 (2008 ) FIH
0Co-y I £k 4 M S 1 Helicoverpa armigera /i
W, RS EIRR A R AR, 7E 200 Gy Fl&E T
AT IR S IE MR LN 5 2 1 BT
RAEmIARE L, sRAESE (1985) A 2.5-3 7
By “Co-y B £k 4% M F W £ K #7 Ostrinia
furnacalis <&\, LUSE IR B 5 0E 5 6N
0.64 : | HEZEREAL 3 4F )5, AR ERFFNEKIE
HECRRE T 34.2%, 4425 (2005 ) AR R,
40 Gy 5 “Co-y ZEBIEME K4 Monochamus
alternatus & B AN F 1 5aE A, HLAE M i
Xt TR U . PSS (2018) FIH “Co-y
SRR B/ Plutella xylostella B, Ff3603F T
WAL/ N RIRA TR AR AT, 8k B, RE
E7E LihxsedE d ) DL AE /NS Bactrocera
dorsalis, /7 Ht Heliothis assulta 1A fli /| g
Quadrastichus erythrinae %5 30 AxFP 3 & P&
T SIT EARMBIR S (BhEARSE, 2012)

Genchev (2002 ) | FH 48 B850 &5 I 7E 100-
500 Gy 1) Co-y B4R IEAL/IVE L HUPIAERT 1 d
PIHERR S, AR E HAE 37.5%-96.2% SA1I
WIS i FH 1) 8 R 5238 BRI FE 100-500 Gy, A%
F4 (100 Gy AT ) ©Co-y & BUE B2 BN
L BUAE R R T VT T LR W AR T 4T, Hgh =z
8 HEORT B e P Ak 30 55 FE B AR W 2R SO A Y )
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BT o P, ABFFEIE LRI A Comy Sk, XT3k
A 1 d BYRUINVE D BURESRRE AT IR R  (25-
75 Gy ) AbFE, S3HT ©Co-y SR IR AL/ ML
HOPMEAR | BHERE ) K AL an SRR, A
1 R SIT FEARBGA N0 B At
A H

1 #HREFE

1.1 gk

111 HiE SR RANEO RO AEAR L E
- 1 <5 /NG I 1 = A G~ [ S = =
201910839547.3 ) iEZEEH 30 st HAARHE
FEEAT I B0 (5 mL) e iEAR
FH NN AR, FEbe— 8 S — U iRkl Y
BUNETO S ) RER LR, K R 2T
WA DA FES (25 emx12 cmx15 ecm )
PEICER A LR P A o B ] MR B R 10% 1%
K, AT IN TR B I RN E T A
TAMBR N, N TR E N O
H 16L : 8D, Y& (26+1) °C, FXHEE 60%-
70%. FEAEAFRET, KM R B CE AN
FEEFR LA

1.1.2 $FRRIE 5B I T RO B A B
RO T, FEIRE IR 24 °C, 4R RIR
(“Co-y) HikmFEEH 80 cm, fEFRUERIE
(101.325 kPa) FLL 5 Gy/min B335 54
M5, 10 A1 15 min ( X0 4R BEGRI R 25, 50 Al
75 Gy ) , VARZAE A HER/E TR, A4 10
g, EE 3K,

1.2 REFH*

12.1 AEERFAENFENTOHRBEHERPUE
IR AN HUEIIZ 9-10 do E AL
H, #5505 8 K (RIPIMEHT 1 d) AOMESE T—
OB IR, RIS (25, 50 175 Gy )
XFPIAGHET 1 d AMESRZES T AR IR o A FiAR AR 10
SN, FA 3 UKo IR HRAL B AR S XoF
HE o 7 8 IR 100 A 5 T 0 231 T R ) 2
TFFRAFREIREN, PRIEH L & 2%
RS, e PR,

122 AEEBFEXNH IS LCREBEIN
B RIS M E TR IR SN, RREOR
5 2 I 5 R — W8 30 oA 20 s R 1% e o 2 )
Brplext (CHECH 1 1) o FMREERE Y, 4
SRR PREEIEE 70, R H SRR LR, JF5eit
HUH RO, DR LR B[R] — H S i g A X
M R ERECNT 5 4, R 3 IR, R A
e K AR AR ER EA TR, A R D FE M K
B HREE I SR A ™ O R TR IR O, 2
FET ., MERUHRAET S, fEHITRIAE AL, LA
HEBWINACH . iosR By I . RO R |
3C HE R S T bk 54 o

1.3 HIBSGIT T

FIF SPSS 19 (IBM ) A4 X4 R 41 Fnxsf iR
HAVNE OB PPEE . MO R
2 T 8 Ko Hfe gk 73 o S o ER A AT AL B, ORI
Duncan’s #5607k 17 25 5 0 B oA, SEgesh
B B EARE2ZE RN .

2 EHEREHH

2.1 ARERAEMNFEMECHRAPTLESN
B

X RRZA AL VRO HUPIEEER 96.67%+5.77%,
225, 50 175 Gy 5 5] 5 A B %) B i 5P Ak %
YIN 93.33%+5.77%, HS5XTRAICE EMNEES

(P>0.05) , ULBHRIRIFR IR XA N0
PTG B (K1) .

22 FARERFAEXNRNROREENBEE

SXTHRAALL, 225, 50 A1 75 Gy fEbgak
FHZE P b P T e 5 1 RS T R L
PR EMEES (P> 0.05) o X HRL ™
IRy (121.1349.42) ki, 25, 50 #1 75 Gy f&
HE ZH BAUBE 7= B 1 2301 R ( 98.60+37.85 ) (1124.13+
12.20) 1 (110.80+24.83 ) ki, *fHAZHAEfLR
H 74.38%+6.15%, BfARIEFI AR, R4
) DRI AL SR (P < 0.05 ), 25,50 Al 75 Gy
R IR PIEAL SR N 54.89%+8.96% . 40.20%+
16.60%7#1 22.68%+7.20%. 25 Gy 45 50 Gy 4ili#
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a
e
S 8or
o 2
S8 6ol
5 5
58 40
g
5 20 -
0 1 1 1 1
CK 25 50 75
WHEFIE (Gy)
Irradiation doses (Gy)

B 1 AREEBRFEIFNEOHPHENZN
Fig.1 Effects of different irradiation doses on the
emergence rate of Grapholita molesta

B AR NG FRERR E R A BE (P>0.05) ,
WAARRVNG TR 225 B3 (P<0.05,
Duncan’s i) . T,

Histograms with the same lowercase letters indicate no
significant difference at the 0.05 level, while with the

difference lowercase letters indicate significant differences
at the 0.05 level by Duncan’s test. The same as below.

4(P>0.05), UM 50Gy 5 75 Gy 4RIR4L (P>
0.05) [HBpIF LRI B EME2 R (K 2) o X
21 55 5 PR A0 i O R ME IR Y 32 Bl R R
100%.

m HUEFEBRR (g) Fecundity per female (g)

@ §#4L# (% ) Hatching rate (%)
PR 150 a a a a 100 I~
gty 2 80 3 <
< 90 b be 60 = &
& 2 LRI % @
Aoz 60 c {40 £
%‘g 30 L4120 =8
ﬁ- 3 0 1 I I 0 =

= CK 25 50 75

R (Gy)
Irradiation doses (Gy)
B2 AEEBRFEMNFNEOCHAEIIE
SRR
Fig. 2 Effects of different irradiation doses on the

oviposition and hatching rate of single
female of Grapholita molesta

23 FRBERAEXNFNROREFEHRM

2825, 50 M1 75 Gy 58 HE 5 A0 Ik 3k 5 i 4331
7 (12.60£3.49) . (15.27+4.11 ) Fl (17.47+3.72)
d, LT N A A Ik 54 (25.00+0.60 ) do
550 HE LR B, 8 R L T 0 ) - 1) 5 i 447 B Y 4

(P <0.05) , %&BR4H 2 6] MER 75y G ok 2
Z2 (P>005) (K3) .,

30
a
25 _ e
Lz 20r
=2z b | L
o T
& &
m g 10 -
=
5 -
0 1 1 1 1
CK 25 50 75
ERAE (Gy)
Irradiation doses (Gy)

B3 FEERAEXNHNEOCHREFGHIZI
Fig. 3 Effects of different irradiation doses on the
longevity rate of Graphalita molesta

3 g

WARSR, R R RIS £ | Fhvhe AR
H 255K Al = b 2548 1) 8 3% LA S S 5 R 3
s, BUNEO BNfEFERFEZE LY K, XK
] SRl %) i ™ B (AR5, 2013)
EFRE, i LBHRANME O R FEARGEELEH AR
A6, X RN A fE— PR LR T
RALE T, AR TG Y, F A e A
PRSI (YRS, 2010) o i SIT HARE
BTG BIARCR A B & — MR S i, 2
s S SR PO 22 ki 3 T B |l B S
M & ( Parker and Mehta, 2007 ; ZRHF4E, 2021 ),

SIT $5 A 4 Ry o 3 ZEH e+ = i 1) A
R, U ATEFHEARA L AFEARAMATR AR
AR, B, SIT AT ZEX A H AR E d ik
4w BRAL B, T NP AP SR A R i H bR HOME R
K, PR B 2 P vy R R T
FEEHHEA (Fdat, 2010) . @& SHERA
BHAJEHE SIT BN IS A FER R,
i B AR E R IR R s, AR s i B R
YRR R e 4 ), LR B B A S AR
HE i B R s T B D A PO B A B 52
(Dyck et al., 2005) . SIT HARRINH)FH—1%
FEAT R BB, 2 amRE . B
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WO R RbRIE s (XIS, 2012) o 7EB
IR DXIBURE HOAS B b s 2 L T hR I, B
2 W DB A1 B S R N R P o R 2
DU 5 30— A B Fe 3], 76500 b T A
P23 WA/ =07 N = l SN N e v o1 & 2
2006) . SR, AERRATEHEES T STEKR
W IR OB R AL B ORUOB S R P & AR R R
( Orozco-Davila et al., 2017) . HIL, FEM
MR AR R AE AN ] H AR B HUE H A A s
IR T, AN S A g (SRt
1982) .

B VPR [R) 2 7 Bt 300006 S 2 ) Sk R T
W R4 H X 8 S 10 SR A e, R R A B ) 45
B, T 0 A2 o 32 B ) 4 S RS ( R 1A, 2007 )
TERRAS B (R4S, 2000 ) FTRTRS RSzl (X
B, 1992) FiRIEAFGT A RN, FILaT
1-2 d IS RaE IR s, B, AT ik
FHPEHET 1 d ABL/ NGO SR A 001 7 6 FR AR 2
SELEW 25-75 Gy BYHR IR X AL/ N0 HK
BRI RGBT, X —45 R 50k E %
(2008 ) FIFH ©Co-y S5 BAFR4ES H 2 ()
fERT 1 d) 2550 —20, SRR AR R
H A A0 i3 3545 . Genchev (2002) H: R
Wi T 100-500 Gy (1 Co-y 528 MR iif % 71
PN 6, (T 0 4 IR 2 2 R AL N E
O B, H A8 P4k S5 R AT T AR R o 7 771
T ORI R R A T I AR, SR EAR K
FEEE L2 SIT HA M H ] i AR

TEABIZE R, 225, 50 1 75 Gy %8 IR el
Jei, AR BAME P R S R G B TR E R X
— WP 5845 5 5 Th3fiv (2008 ) F ] ©Co-y 14847
HE b B8 R 2F I 25 SR — B, it — e R,
75 Gy (RIRAR/NEORIATE RIE 77.32%*
7.20%., ZFIEH 50 Gy 1 ©CCo-y 54k IR kb 7
AL /INE O IR BEIE # #4k ( Silva et al.,
2010) o IRAHGRAS AR, AN [A] U [ A
LINUBPEART . —BAEBT, IRl dOu) 4 5
(R RURRPEA SR , 48 B AL FRR Sh 4, i i e o
RS RS (EW®E, 2007) o B, 5
S5RARE 100 Gy FaIRAUINELO dUER S, P

AR B 5 DE AR AN E RN 37.5%+
2.2% ( Genchev, 2002) . MiAHFFE R HEAR
R A T HEE AT IR, B TR
RS RS, (bR e R e IR U . AT
TRIFEHEAR | 45 IR A PR N5 45 ) 25 T BB 2 S i
BT IR (IRANZE, 1982) . KIFEEN
ANTHFREmE R AHar . “ITHES . CRlse4r
T3 B IRBR (385 N 7 4, 33X 02 PR A 2R 5 2
TR B AR BE e 4 77 FN A 16 ) A R (4
R4, 2012) 5 BUEE, AEE G ABFAMPRE LT
BOH-DISE R ARSI T CIRAIZE, 1982) o B4k,
R MRS e IR YR 5 R A BE R A | R AR
/N B R AL B ) R3S [, = A= (A= )
SERNAL A TR (5KFELE, 1995) . Hallman
(2004 )F IR 200 Gy (9 ¥7Cs BT e IEH
RAEE SMLA IR T o0 340 AN .OHL S
W4l L, e IR IR B 25 F T S S s 4 5
INTF IR RAIAEE T i A AR o 7E AR5
o, AR ANE R, MELIIRAS RS R
(A HUEE ST AR, X I 2 T R AR A
ESRGL N R G VEAN

WA, A AR e e 5 T I 1 A R 5 X
HRLH Gt 5 R 22 5 0 IH A0 FR O R e LA i g
FEAR R o 5 I L R 5 E R Mk ) 5 B BE S AE—
EFRRE L AXT SIT B N - AL EE . 5
FATH TR EE R A ), Genchev (2002) £
3T AR B X A B A 52

ARG LI, SXFIELHAR L, i IE 2H e
Fa Y B 455, X5 Genchev (2002 ) HYHFSE
gh Wy & . fF KRS &0 R Leguminivora
glycinivorella 1% 8L T 2 RUH A 58 4 — 201y
B4 ML 120 Gy I “Co-y HHLRGR IR
W, PRI A 48k, MAE 80-120 Gy 1
Pl P i R A B o 25 i HL 2P Ak ik 1) 7w (
RIS FRA RN, 1994 ) o XUBEAIAE (1992) W5
FH,90 Gy 1 R 301 50 AR s R SR 4 SPIAE R
Fran AZE BB A TR . EaR Y s SRR,
R FEOGT L T i A5 M DR T S, L5 8 R
(KA 6, I, 7E SIT A [ 52 B v
PR A IS 5 R
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L5 LT, AR R MG Gt “Co-y SR
AR TRV VB G SR, X — P54
Hyilt— AR RS RIFI . ©Co-y LB
AUNTO R MEBIEHE T R, APFFERR Y
BAAL/ VRO HUGE L8 B 5P o L AN 7 T R
JRCER R PEl i, FCRR R I A R 5 B A e e 4
5 fE RS2 C AE 7 el i R ZEAT PR . R, R —
I B 4 8 U ) M OB T T ], 3 — 2D PP A
CCo-y SR IR H BEAR X AL/ N0 5L H 1]
DiREE €
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