RS

G R & 23: 189-197 (2003)

Formosan Entomol. 23: 189-197 (2003)

W GRS TEUR BE A ] s e 380k (Eucosma notanthes)
(A e - BEERD 70 RS

MEBE il auce essswny Sl ERFERNE 1358275
WM mzemzansnRRT 2085403 BESETLES 1S

i "

o sk A2 90 K o) B FIE B TR

i Z 44T B4R > TR L IFAALE ~ 4)

EBEFTHN - HEMRE S RANMEUARREFAF T ROYE > REHRRFTEZ
R o BART IR AT BB AT R TR A Z T ATHE 0 ARKER T B A5 Mk 09 B 4 F A LR 45 e
(Eucosma notanthes Meyrick) R B #4788 4 R E Xk » BR BT RE K
Be» RE 76.57 Gy BpTi£%] 99.5% Z L% o RIL4AZRRET 3 # 4 S 4 #
Yy AR de B BAIE IS 3K 3 #h e 4 ¥ 4h A &R > L LDy 97 5 273 % 381
Gy ; At IEPT ARG T A » AT 4 & 99.5% &ENLZHERAE 131
Gy o RN XIR T > WA B HA > L2 3] 99.5% LB R FH FFE 192
Gy » mHE& B E FiE 400 Gy + 448 99.5% #93 &:F1b o R A A 150 Gy
B o AT RAE > MmEEAE 100 Gy FTAE LI T R&FHILE Y & o RBXBRER
BHREZH FE 100 Gy BPAERETRFZHE § o BT ARRIIESEWRA T
400 Gy R EH &> HREMLA TR EUBITTE X 22424 10 kGy » 28 LitiEH
ERBEITIRP R EIRSER LA RRE - wRREHNERGRB T LA RRIER » B
BEAF A R B AAAZ AL BT T RERAA RS SRR TRE L -

BRSRSE  FCHRAR BN ~ RA A ~ RIER T

Z
[l

R IR B 2 R Bt LAV FEA - 2R
TERRES - R RHEE B HEEE L
1% Bh A 1% 20 ke i B A0 S D) BE (Wu and
Tsian, 2000) o PLAEF .2 (ERGEHE « FRIER

U IN

e-mail:sbhorng@cems.ntu.edu.tw

B~ JREMIA R~ MISSRREE T )58 H A 2]
{E ~ AP EGAGEBE R it LLUS AT (LR 4EY)
LB o WAt - Rl PR R RE TR -
ENAB BRI AT - A G Z BTSSR hE
A ORTF S S o 0 HL I S e FH 25 o 1
fi > BRETIREIE AN B R A B R E - th

ST IRAT R TR R s LA R A R s 189



AN HFR LS R YIRY AR ~ AR B/ (Wa
and Tsian, 2000; Hallman, 2001) - [tt9 »
TE— MR T o FEF AR Rl » g
TEE L 8 NERSHEYE - SRR g R
BRI - MER R AR - AL —
SV E2Y)E o (HEHE B AEE (Wa and
Tsian, 2000) - HAT » G T & RS R
fRUE ) b B EIEIS SR ~ HEE ~ £
B EE - KFRRE 255 (Wa and Tsian,
2000) 5 FERA ~ R ZERFH 5 Biiagd
KR Z R E I 16 THIRGEHE(Wu and
Tsian, 2000) o H A DUBEERT HES R P 25 ek 2 Ak
g 2 B 2 i (Hallman, 2001) o

18 Balock et al. (1963)f5H » 1F R
TGP HA S5 S ek PO S5 B - A [ ) et iR
SIINLURERE » ]S HYIRELAS ~ Whadf -~ 4)
it CARZR ~ Bl M 2R DR Rl BRI S 7 TS
RCE - THEFIRIE 5 2 BOR - B EATE
R AENT 1/ IVEL 2K B i SE Y i B A HE T
JRFRARUERE Y - BEA BUtAIEK R (Sitophilus
oryzae Lin.) & & A R & & (Araecerus
fasciculatus De Deer)Z & EE3 5 » #A R iEET
o3 HEL BT R P R P A 35 i bz AT AT 1% (H,
2000; Hu et al., 2002)E:4F ©

AT RS > RS RIPEETE
TEBIBR [ REBd 2 VCRHNG A2 = H RiTGHEH
i 2 DURIRIGEE S - 78 1°C N EEm
g 14 KLLE o MHERA 5 SREREM B0
it (Wang et al., 1997) » fxf558 FEHTH)EE
VAR RE T 73 - SRR — IR -

W2 > BYME R b L BR RE P - B
EITEFZ FHEAF 52 (Seo et al., 1973; Lester
and Petry, 1995; Lester and Barrington,
1997; Follett and Lower, 2000; Lester et
al., 2000) » HrthEHE KR F BIRIEE
B o (HIZ o HHA 5 1R /K SRR e et B[ 91

190 #ilRaHE —+ =55 =1

AANAHIA] » SEEE 2RI - M g Lt 5e
Hh s Sl 4B AT fn ¥ L (Eucosma notanthes
Meyrick)fi 1 & #AHRRE - KL ASEABR R Rl St
HIL ARG R < BB T mh LI P8 SEOETT 7 i
SRR B » IR e 2% ek P R S BT L2 BB
JEME > DUART /€ Hi SR AR B LIRS & » A2 AT 3
TTHR G R PRI AFHEA L o AR It — il
REH EBR E R A e iR B L > HIE v & RS
W o e R B PR A L 2 R

MFERTE

— ~ A SRR RS R IE

il 2 e R E B IR RIS R R
Y YRR L2 AR ERE
BH 2 AU HE - Haha UL E K A TRk
BREREEES(E 22 cm ~ & 7 cm) > §
B BGRBRESE R 25+1°C » SR 12 /)\F » FHE
R 7045 % 2 H I8 A4 K #6 T (Hung and
Hwang, 1991) -

B 1 RS B PR L TR 2 o )
RIETTUNHA ~ S B M A 55 2 B A R AR
i o RS E AL RE ST EENT SRR
$5 60 » FEZR : 21.81 Gy/min o BRI » 2
B A IRF ] R UG T 7 A A MR A & o

= BRBIEHINEE R ERE

WL 2 Hfim el fe SEmun—it » Ja B < by
Bl AEET RS 0~150 Gy » FH51AlEH 0, 10,
25, 50, 100 % 150 Gy S/ SFEA & o pEriy -
(Rl 15 KLGNIEFE AL 3.5 em BEEE I E (FiE
BUEIQT - fppE PR & 4 A 60 KL -
B P %5 H B fC R R L -

= BPBEHNERTFEZEENR
TEaids S haa A 5 (A - el -



HYES 3 fin 2o 4 Hinih b AT iR G R P A » B
B R4 0, 50, 100, 150 & 250 Gy 2 Fifd
3 £ 6 H - iABalF - S 10 & 3 finshsa
DUk 4 Bindhah 15 50 HlE 9 em BN
AR _E/DFF AN TRTRME R > (F R R s
BN o FEA IR S IS5 - 3B H SR 0Bk
HARTER ~ LIS MR ek

m ~ PR B AT A R LB TE R BB

TCAFE TEMOE ~ B NVERK > 5
VST o FBaRs - HUALo FHARHIR] Z ME ~ e
&4t - £ 10 {EIFEL 9 cm HEEMIH - 7F
Folas BB BT - L 0, 50, 75, 100, 150,
250 Jz 300 Gy “Fss HUATH] & E I raE 28
L M IS PR - & 3 (HEM - g
B H RO AP IS BB P LB o it [R)— )&
BN ZPMeniE » R HPHE 2 M ~ TR L 15
+1 SECHEERBB LT - e KR
P BEHC IR i S EE OB - LU T
HEIE O

5 ERAH

ANTF PR e B % e B o A 0 O T
73 7 BT (ANOVA) 1% » DU /)N Ji 3 72 B ik
(LSD) » LU s A s 171 s 2 22 ek o
Ieot > a2 ST s BRI A, > BliR
G f &= & K} T B 25 {8 5 #7 (probit
analysis) » ORISR PESLS LA E RSB &
(LDso) LA Kz 99.5 % B I Fft T HE G 751 15t (LD gy 5)
(Burditt et al., 1971; Tuncbilek, 1997) »
AEHTLL SAS 2 PROC GENMOD 31743
FT(SAS, 1996) o

m R

— BEBEHIIBEECZE

BT HshE R HE S B PGS SR 3R — » TR
20 Gy HIR[ERAA IS SNEE D » 72 RE B A
100 Gy L1k » CHEESEFLHIZ - &
HH LDy, 5 LDy, 52 77 Al 28.96 Gy ¢ 76.57
Gy(InZR) » FIAEEERF 2 100 Gy AllA]5¢
ERAAERIN - R YN B A U

— - BEBEHNEEECTE

S0 s PP Gt LR PR SR AN R — e = > 3
finshEh LR PRI B RS 50 Gy IR - (LB
WD s EE 250 Gy ZBRPRAI SR - DY)
mbl DL - BRPEAE £ 50 Gy If » WG
{LaBEEE ) 5 £ 150 Gy Pl R 4 &
et > (R E R AL AER ) - DUy
FET ARG LD, J2 LDy 5 77 1l 52.68 Gy
ke 272.83 Gy » [N 5552 21 2y e VA A L AR L
HIFIE R 273 Gy DLE s DIMMERF 2P0 3R
FTRE LDs, K LDgys 775155 19.26 Gy K
131.25 Gy » ZE FIMERa ML HI AT 132
Gy(InzoS) » KILsL 3 finghsais » 150 Gy
LIRS R B IR -

1M 4 Ensheh 50 Gy ZERBHEIE T » {Lif
BENEEEND 5 (£ 250 Gy ZHIE T 4hERY)
iz 1.7% » 1 25 Gy @8 I » il
{LsBETE ) - TAE 150 Gy paBl M4
sl - (HREHR MG - DUsHIsE
UASEHE H LDy B LDgg 5 77 115 91.43 Gy K
380.85 Gy(FR/N) o [A LA 2 4 o R A LA EN]
Bt IR =T R 380 Gy : LIM(LIZ
FETCASEHE I LDy, jt LDgys 775155 7.85 Gy
ke 117.93 Gy(FIN) » A I 25 214 X i A7
b EEHF AT S 118 Gy o LL4 finghfs
BRI ¥ LA E £ H Y HE s & H T 150
Gy BlIAJ -

= BEBENHRTFERREBREITE

MESTIRGTR TSR R s A R s 191



F— TUREEHIMET R 2R RIZE N B LR 2 3E

Table 1. Effect of gamma radiation on eggs of the carambola fruit borer, Eucosma notanthes

Radiation dose (Gy) Mean + S.E. Hatchability (%)
Control 13.40 + 0.40 a 89.33
10 13.75 £ 048 a 91.67
20 925 + 1.55b 61.67
50 1.50 £ 0.29 ¢ 10.00
100 0.00 + 0.00 ¢ 0
150 0.00 + 0.00 ¢ 0

1) Means within a column followed by different letters significantly differ (p < 0.05) by the least significant

difference test.
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Table 2. Numbers of pupae and adults developing from gamma-irradiated third instar larvae of the carambola fruit

borer, Eucosma notanthes

Radiation dose (Gy) Pupation Emergence
Mean + S.E. Survival rate (%) Mean + S.E. Survival rate (%)
Control 8.00 + 0.58 a” 80.00 6.33 £ 0.33 a 63.33
50 433 +£033b 43.33 2.83 + 1.67b 28.33
100 3.17 + 0.60 bc 31.67 017 £ 017 ¢ 1.67
150 1.67 £ 0.67 c 16.67 0.00 + 0.00 c 0
250 0.00 + 0.00 d 0.00 + 0.00 c 0

1) Means within a column followed by different letters significantly differ (p < 0.05) by the least significant

difference test.
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Table 3. Numbers of pupae and adults developing from gamma-irradiated fourth instar larvae of the carambola fruit

borer, Eucosma notanthes

Radiation dose (Gy) Pupation Emergence
Mean + S.E. Survival rate (%) Mean t S.E. Survival rate (%)
Control 12.33 + 0.33 a 82.22 833 £ 0.33a 55.56
25 9.67 + 0.33 ab 64.44 567 + 145b 37.78
50 8.00 £ 0.71 b 53.33 225 + 0.85 ¢ 15.00
100 9.25 + 0.63 be 61.67 0.25 + 0.25d 1.67
150 575+ 1.75 ¢ 38.33 0.00 + 0.00 d 0
250 0.25 + 0.25 d 1.67 0.00 + 0.00 d 0

1) Means within a column followed by different letters significantly differ (p < 0.05) by the least significant

difference test.
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Table 4.  Numbers of adults emerging from gamma-irradiated pupae of the carambola fruit borer, Eucosma notanthes

Radiation dose (Gy) Females Males
Mean t S.E. Survival rate (%) Mean t S.E. Survival rate (%)
Control 8.67 + 0.33 aV 86.67 9.00 + 0.58 a 90.00
50 7.90 t 1.08 a 78.79 9.10 £ 0.52 a 90.91
75 6.33 + 1.20 a 63.33 6.67 + 0.33 ab 66.67
100 3.67 + 0.67b 36.67 6.33 + 1.76 ab 63.33
150 1.67 £ 0.33 be 16.67 433 + 0.88 b 43.33
300 0.00 + 0.00 ¢ 0 0.67 + 0.33 ¢ 6.67

1) Means within a column followed by different letters significantly differ (p < 0.05) by the least significant

difference test.
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Table 5. Numbers of eggs laid by adults and the hatchability of those eggs from irradiated pupae of the carambola

fruit borer, Eucosma notanthes

Radiation dose (Gy) No. of eggs No. of eggs hatching
Mean + S.E. Percent of control Mean + S.E. Hatchability (%)
Control 82.50 + 9.58 aV 100.00 82.50 + 9.58 a 100.00
50 57.11 + 9.58 b 69.22 55.56 + 9.54 b 96.55
75 1350 + 418 ¢ 16.36 5.63 + 3.61 ¢ 28.51
100 3.42 + 0.69 ¢ 4.15 0.00 + 0.00 ¢ 0
150 0.00 + 0.00 ¢ 0 0.00 + 0.00 ¢ 0
300 0.00 + 0.00 ¢ 0 0.00 + 0.00 ¢ 0

1) Means within a column followed by different letters significantly differ (p < 0.05) by the least significant

difference test.
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Table 6. Probit regression equations, and LDsy and LDggs values of different stages of the carambola fruit borer,

Eucosma notanthes, after irradiation treatment

Stage Regression equation p LD;, LDy, 5
Egg Y = 0.054X-1.567 <0.0001 28.96 76.57
3 instar larva to pupa Y = 0.012X-0.616 <0.0001 52.68 272.83
3" instar larva to adult Y = 0.023X-0.443 <0.0001 19.26 131.25
4" instar larva to pupa Y = 0.009X-0.814 <0.0001 91.43 380.85
4™ instar larva to adult Y = 0.023X-0.184 <0.0001 7.85 117.93
Pupa to female adult Y = 0.015X-0.355 <0.0001 23.21 191.56
Pupa to male adult Y = 0.010X-1.380 <0.0001 139.37 399.55
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Effects of Gamma Radiation on Survival and Reproduction of
the Carambola Fruit Borer, Eucosma notanthes Meyrick
(Lepidoptera: Tortricidae)

Jun-Yaw Lin, and Shwu-Bin Horng* Department of Entomology, National Taiwan University, Taipei 106, Taiwan, R.0.C.
Chau-Chin Hung Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture, Wufeng,
Taichung 413, Taiwan, R.0.C.

ABSTRACT

Eucosma notanthes is an important quarantine pest for exported
carambola in Taiwan. To evaluate the possibility of applying gamma
irradiation treatment against this pest, the eggs, larvae, and pupae were
separately exposed to gamma radiation in the Institute of Nuclear Energy
Research’s mega curie Co-60 irradiation plant at dosages ranging from 50 to
400 Gy. A dose of 76.57 Gy could prevent 99.5% of eggs from hatching.
Prevention of larvae from developing to pupae at the 99.5% level was
accomplished with estimated doses of 273 and 381 Gy for third and fourth
instar larvae, respectively, while a dose of less than 131 Gy was required for
preventing larvae from developing to the adult stage. When pupae were
irradiated, adult emergence was completely prevented with doses of 192 and
400 Gy for females and males, respectively. Doses above 100 Gy appeared to
produce sterility in this pest. Doses for irradiation quarantine treatment
against E. notanthes were substantially lower than 10 kGy, the safety
standard of the FAO. We therefore conclude that irradiation treatment is
suitable for controlling this pest.

Key words: Eucosma notanthes, gamma radiation, quarantine treatment
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