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3 = FF BT RN I - AN ~ Egy 1~ IS AR - Bl eSS RIBTTREZRE > BRIt 105 »
iy oo |

BEORTE - BN R BT - Bl ER 30X30X30 om 2T > ]
TATISTICA t-test OSBHEAIET R A SLECEREEPY » /NI ZE 30 S0 i B
TR BT ARSI > a=0050  BS% - SERSERITE » SEELE 48 hr »
JLfE Howe®V B HE B ( Envionmental  BSFTEIEE 100 £ o RRITRELEN -
ndex, FifB EL : EL = (In (SXExF) /  GHIZA{EME ~ a0 - 50 48 » BRAR
TX100 0 In© VARG S APV B 1 BESTRN » A0 b3 T ER AR Bk
BERE ST F o MELE > T @) @0 R BERSCERE - RHERRIRITE o S
SR EE BT WE o %48 br o RR(TEINGE 240 B o FETUREER
BATR L - (RAISHIACHE TR

‘ e BRSBTS

o RO TRATIRES 13535, 8 72 hr ISSTEE 61 200
e e omyalols ceraroniae -~ EMEBEIIRARBALELE o 5/ SR

TR IR BB » S 24 hr o
= BAH AR RIE TR

5~ FRITE ~ B ~ BRI EEER ~ JRUH ~ Ll

TG (Annona squamosa ) XTEE 5 ~ ELXEWH ~ EB MMk @2

o RERAE SR ERER A ORI R IR R
MFIHFEEE, (The Greater Antilles)» FE  FERFE (carob ) HALIAKERBT SR
REHERRAAE - Of - 58 - THE AR HOrSERAREENRE A
B~ EDEE - JEERERE -RE-EBEXRASRE Y BARBSEREIREES 5
MRS ~ BRI R AEE o HENE { pomegranate )~ fif 4 ~ #2E ( “Deglet Noor®
BT U SR HERERES A > BHbA dates) ~ §AB (walnut) ~ fIEFESR (figs )~ 5.
R BRI © 8% - MARMIBRT  (pears) REERET 20 s1marim
P2 MEREFERBEE . 7 AR REREECREL KR
RELHEZGE - BaiaEREmELE b SCRETED Y o RlBEin
5,600 Z3EE - MAEEEAY 50,255 AME > FEMH WEGEMIEETC R RERA LSS
PR o BEMRSERNESAEEE RERBEEGE > BolBELEaE
% COEREE 25T > HhBiEER 4 B BERE KEREINRE > SR

Composition Corn diet"

: 700 g

il TEERRHRATES KD KBRS LR AR | o com 12000 RENRS

B IGHHRNS, (Anonaepestis bengalella) TN FUREES! 24 hr ZIERIEI o ' Jeast 1150 g e I L A e Bt ~ e —
HERBBEC HOHAAREEEET Ascorbic acid 10 ¢ B » B 24X20 om 2RI -
by SRR - BRSO - S5 S MR A% Cholestero 576 g AFEALL 10 %EEREIRRER - 12 120 0 12D &
HITERE cBEEES - i eEs Methyl p-hydroxybenzoate 39 g SRR E=R B A TEESE G
B EBHRANE ( Apomyelois ceratoniae )~ T6 ERALAMESCRHRATEZMEZ Sorbic acid 40 g SR ER LIS IE - EINEY > kE
s ( Eucosma notanthes ) ~ 8 il s BE R Aureomycin 750.0 mg BIE - SRS - RRHEIEE  BER
M ( Cryptophlebia ombrodelta) ® o Bi% % 25+1°C » 70+5 %RH Jz 121:12D 3 malin (40%) 1.3 ml FRIRZE =Bl » S BIHHER 20 ER A SR

AE BOE B A E R R RE HESE T BT ELERE A AR RO A T AR
RARPTRAEFSIBURMLEA-—E BHCHAZETREERE - ARE&HEiE
i HeAPTEIEBIES S ME R EER RN CERATERE MR o AL
SN HIEEEGIRDET KA TE (A EER-19°CHii ey » EREERA
T RN BITREECY MBS S ERITALIE | R0 R A
BB IIB I E A IRET (A TERYIRIE » REE A - HARDFELGTEIRKEE (HR

ml 20 %uﬁﬁ N EEE'E’E'H e
= ~ TR E S ~ iHACES 24 hr Z32E#
x4

A3

cid in 41 ml distilied water and 21 m|  HE25EIC > 70£5% RH & 12 hrff
hosphoric acid in 229 ml distitled water,  JECEEHT - W [F EIEHE - MRS 1 RS &
hen mixed the two solutions. S RIECE » 58 24 hr BB HEE EE -

— RS c ERBEAMIEB ST Halogen Moisture Analyzer, 120°C, 30 min FHEaEACEae%E  DEEZE
ERCY s (RAETHBRTIE o SEXHMER RIS 4.5720.09 % o BT » iR LR BIER SR EETERE it > PUERERHET - Rl H il - 5
R B S S RSN & EE IS AR | o’ BRATERESCAZEE ~  EIMERAARE - TREENHBEE  BRKEEE - # 07 B & HiEmHa 5
HCERE o [HSHE— A T L Rl #EEAT (Ef 4om & 5om) BEHT =z IR 24308 o
EtEBENERERSEER  REARF  SECHEE 100-150 £  @AEHMEH - IUE S EREIERY 350 18 - RIS

SRR A TR RN > ERTER SOSESNpELRERET I Y REE 6.5 cm ~ 7 7.0 em ZEBREH - B2 v 8=

BITREE - MBHBRWERBSEECM 8 BEELEsSHIEEER - i
JEE AR E LB © fhy ~ PRLE R IR - ERF B HURHRIE

B HDIRREAE - R - el TERERE (AREEEAEE Olympus SZHIO)
BEFL ( Lepidoptera : Pyralidae » Phycitinae ) » bl IRESEE (K Mettler M75) 94
BHFMERS - FEEE carob moth » AAffA BRFTSERL BRSO ~ 4

+1°C ~ 7045 % RH K 02:00-14:00 5%

W=k GHER | rlEiEEkE EXATRERECHARETESSMIEL
e (LI ~ HEERE o HREEE 48 hr - BHE RIS

TiRE S AL E R o AL ~ B L 25 2 R A DU K A T B R Y
ez 167 & 1388 o CHEBBRERBEHEERMER " - X
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Table 2. Duration of development for each stage and adult longevity of Apomyelois ceratonige
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Table 3. Head capsule width of Apomyelois ceratoniae larvae reared on two different foods

reared on two different foods at 25 & 1°C, 7045% RH, and 12L:12D photoperiod " Corn diet ‘Almond slices
Stage Corn diet Almond slices Instar Width of head capsule Width of head capsule
n  Duration in days (X £SD) n__ Duration in days (X%SD) (mm, X8D) (mm, X +=5D}
Egg 643 3.9+0.3a 280 4.0+ 0.3b st il'IStaI‘ 47 0.25x0.01 93 0.25£0.02
Larval 62 202+2.7a 67 68.0£15.7b 2nd instar 3 LI o Oy
Isti + rd instar 2 S5740. 440,
a2 26205 o 6 28 ddbinsar 5] 0.95£0.06 8- 038=0.06
3rd instar 84 25206 87 9.0+ 2.8 Pty I o 000
4th instar 79 2.720.5 84 9.7+ 2.9 2th instar 1 105
Sth instar 77 10.0+3.6 T80 10.6+ 3.6 - '
6th instar — — 73 13.7+ 7. )
7th instar _ _ o o R - AVETE B A RRREE
th instar — — 9 13.5+ 2.1  Table 4. Body size and weight of Apomyelois ceratoniae pupae reared on two different foods
Pupa % 25 7.9+0.4a 33 9.8% 1.5b | Size Weight
p 39 7.8£0.8a 32 92+ 1.6b ex Foods Length Width  Length X Width (m g)l)
Adult longevity § {mm) {mm) (mm?) &
¥ 11 16.5+t3.4a 26 0.6+ 5.2b Corn diet 142 11.0+0.7 3.0+0.2 33.0 46.58 =8.52a
5 11 9.6+4.8a 26 114+ 4.5 emale 4 imondslices 35 10311 27£03 27.8 34.01£8.45b
" Means within each row followed by the same letters are not significantly different ( P<0.05)
using t-test. : Corn diet 203 10.00.7 2.7+£0.2 27.0 32.59+6.35%a
- Male Almond slices 42 9.4+09 2.5x0.2 235 25.57+5.38b

H A TSR EEEE < shadis 5 s B
B ~ ShaR R e ~ BEIRERST AR 3.9~ 202 K
7.9~78 H > It ~ HEkESESH T HIE 16.5 ~
9.6 H ; U {CHEAEE BT 8
BEHE > DL 7 fEREAR 15 80.6 % HXBH
6 [EEEAE L 17.9 % ; 0N - Shal BB ~ ff
FHASF0ES 4.0 ~ 68.0 52 9.8~ 9.2 H » It
HER BT TRIE 106114 H (FZ )
I ttest FETAT - LIERA TERRIEEE
TRRNE S GRER ~ LhaR AR - HEimHAEE
WLFCHETEEE (R =-1.9705,
df=921, P=0.049081* ~ $hELHH t=-23.7142,
df=127, P=0.00* ~ [ff ~ HEGEHEY : I t=-6.0729,
df=56, P=0.000000% ; iff t=-4.4463, df=69,
P=0.000033* ) ; R =BG EEER
( t=3.3980, df=35, P=0.001700* )» DIRiE &

VI E 2 MR R SR an HE B ( =-1.0797, df=35,
P=0.287670 )o LIEHK A THIFIEIEHE 1 -4
BRshaRRR E B 025036~ 0.57 |

D Means within each column followed by the same letters are mot significantly different

0.95 mm; LIAF (- K EIEE | - 7 EhEER s

BESRE 0.25~032~044~0.58~0.78~
0.95 & 1.05 mm (=)o HEIHIELIE
B E < EE A/ NRE BRI DE
SN TR AT 3 B i DA 6
BEEBK - BE (ttest, fiFE =7.8023,

HC G EEHENREIT AR 1.8 & 2.7
H (t=-0.9632, df=26, P=0.344301); EIN
HILIER A T EREEEE 92 HEBLUSE
CTHEEETEHE 45 B (t=34506, df=26,

R~ ERYE T EZRIIEZIN ~ L
- HIRIEHIRGSEC R

Table 5. Egg, larval and pupal mortality of
Apomyelois ceratoniae reared on two

df=175, P=0.000000* ; HEiH & =6.6853, different foods
4243, P=0.000000%) @ LLEA A T TR —— P=0.001923%) ; {lh ( £/% +) 2BIE
tage Mortality (%) 0.39 % 0.51 @ BIEST (eges/$ ) BLERA
B HME HIER X 5155 33.0 5 270 s Corn diet Almond slices e e u‘ebgs iy
B M HESTANE B ST 4655 7 32.50 - s o TR 105.0 MBS {FE
me ; LI AT - MRS X Larval 13.8 45.6 A oLl KA ) fEE A AR
SVBIES 27.8 & 23.5 mm? » B ~ fi%%ﬁ%ﬁ’éi% st instar 6.3 19.2 (t=1.1461, df=35, P=0.259542) KA ZiE
AR 3401 F 2557 me o BIHAE nd instar 1.1 8.0 RS RIES 72.2 B 65.4 % o BB
T~ T e T A T8 rd instar 0 3.2 BELUE R A TERBEE RS CRATZ
H ~ G5 R dRIHAGFELOSR » DIESKR A LA th instar 1.1 2.4 P W S 9.93 T 2,60 » HLLER
AEEEE - FRIH 85 138K 11.6% th instar 5.3 3.2 B s g
B FTE R RIS RS RIS 273 th instas p éé?ﬁgﬁgggggﬁgiﬁgﬁﬁ
45.6 B 0% (RH ) o B HHELIFIHEL th instar 4.8 R MRS ARG IR L T
B OB T oo LR A .th instar B SRR A THEBHES C 8 aES
W 2 EE SRR TR g o LLT Ok _. upa oy Kl B BB o

EIRETE R
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Table 6. Oviposition period, sex ratio, fecundity and environmental index of Apomyelois
ceratoniae reared on two different foods at 25+1°C, 70£5% RH, and 12L:12D

photoperiod”
Foods Period in days (X% SD) Sex ratio Fecundity  Infertility e
Preoviposition Oviposition ($/%+ %)  (eggs $) (%)
Corn diet 1.8+2.1a 9.2%43a 0.39 105.0118.3a 72.7 9.93

Almond slices 2.7+t 2.6a 454290 0.51 61.1=101.3a 65.4 2.60

" Means within each column followed by the same letters are not significantly different
( P<0.05 ) using t-test.

2 g 1.- Environmental index, [In (SXExF)/T]x100, wheré In=natural logarithms, S=survival rate,

E= fecundity, F=sex ratio, and T=developmental period.
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Fig. 1. Diurnal patterns of emergence of carob moth, Apomyelois ceratoniag at 25+1°C,
70+5% RH, and 12L:12D photoperiod in the laboratory. ( Blank area denoted daytime.
Total 167 females and 138 males were observed.)
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ig. 2. Diurnal patterns of calling, mating, and oviposition of Apomyelois ceratoniae at 251
°C, 70+5% RH, and 12L:12D photoperiod in the laboratory. (Blank area denoted day-
time. Total virgin females for calling test, total pairs of adults for mating test, and total
fertilized females for oviposition test were 100, 240, and 61, respectively. )
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Fig. 3.

observed.)

Percentage of calling of Apomyelois ceratoniae virgin females during their lives at 25
£1°C, 70+£5% RH, and 12L:12D photoperiod. (Total 20 virgin females were
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Fig. 4. Percentage of calling, mating, and mortality of paired females of Apomylois ceratoniae
during their fives at 254+1°C, 70£5% RH, and 12L:12D photoperiod. (Total 20-
paired females were observed.) '
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Fig. 5. Percentage mating of Apomyelois ceratoniae after pairing for 24 hr with different adult
' ages and pairing density at 25 1°C, 70 £ 5%RH, and 12L:12D photoperiod.
(Twenty-four to thirty pairs were observed.)
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ABSTRACT

Hung, C. C.*, Chiang, B. Y., and Wang, W. L. 2003. Development and fecundity of
the carob moth, Apemyelois ceratoniae, reared on different foods and its eclosion,
mating, and ovipesiting behavior. Plant Prot. Bull. 45: 185-197. (Biopesticide
Department, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Wufeng, Taichung, Taiwan 413, ROC)

To compare development and fecundity of the carob moth, Apomyelois
ceratoniae, tests were conducted where moths were reared on a corn artificial diet
and almond slices at 25+1 °C and 7045 % RH with a 12L: 12D photoperiod. The
results showed that carob moth reared on almond slices had longer developmental
periods, higher mortality of eggs and pupae, a greater number of larval instars,
smaller body size and lower weight of pupae, and fewer eggs per female compared to
those reared on the corn artificial diet; the infertility of females in the two groups was
similar, at 72.7 % and 65.4 %, respectively. Developmental periods of eggs, larvae,
and female and male pupae of carob moths reared on almond slices were 4.0+0.3,
68.0=15.7, 10.625.2, and 16.5£3.4 days; developmental periods for those reared on
the corn artificial diet were 3.9£0.3, 21.424.9, 11.4+45 and 9.6+4.8 days,
respectively. The longevity of female and male adults and fecundity of carob moths
reared on almond slices were 10.6£52 and 16.5£3.4 days, and 61.1%101.3
eggs/female; corresponding values for carob moths reared on the corn artificial diet
were 11.4=4. and 9.6+4.8 days, and 105.0+:118.3 eggs/female, respectively. Based
on the respective environmental indices of 2.60 and 9.93 for almond slices and corn
artificial diet, the corn artificial diet was more suitable than almond slices for rearing
carob moths. The following behaviors of carob moth adults were recorded.
Eclosion of female and male pupae began at 4 and 2 h before lights off, and lasted 9
and 7 h, respectively. It reached a peak at 1 h after lights off, and rates of female and
male eclosion were 52.4 % and 45.7 %, respectively. Calling and mating behavior
of females and males began from 7 to 12 h after lights off. Peak calling and mating
activity occurred at 9 to 10 h after light off. Oviposition took place mainly at night,
and 60.7 % of fertilized females laid eggs within 3 h after lights off. The rate of
virgin females calling in their lives was 85 %, however, the rate of calling per day
was low, at 28.6 %. The rates of calling and mating in paired female’s lives were
70 % and 60 %, respectively. When pairing with different-aged aduit moths for 24 h,
the peak mating activity was found within 0-1 days after eclosion, and the mating rate
was 25 %-37.5%.

(Key words: carob moth, Apomyelois ceratoniae, artificial diet, eclosion, mating,
oviposition)
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