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Abstract

The custard apple borer (CAB), Anonaepestis bengalella Ragonot, is one of the major insect pests of sugar apple, Annona
squamosa, in Taiwan. The insects were collected from sugar apples infested by CABs at sugar apple orchards in Taimali Township,
Taitung County, Taiwan. The lifespan of the male and female CABs were 9.7 and 9.1 days, repectively. The period of preoviposition
and oviposition were 2.2 and 5.6 day, respectively. Fecundity was 63.7 eggs/ female, and egg hatchability was 75.6%. The behaviors
of eclosion, mating and oviposition of the CABs were observed under the conditions of 19-250C, and L:D = 12:12 photoperiod.
Eclosion began from the 3rd hr before light off to the 3rd hr after light on. Peak eclosion occurred at the 3rd hr after light off, and
the eclosion rates of male and female CABs were 44.2% and 35.3%, respectively. When the female was calling, it lifted its abdomen
and held its ovipositor out to secrete sex pheromones. Calling occurred 4 hrs before light on, and reached a peak at the 3rd hr
before light on. The rate of calling for a virgin female 1 to 8-days of age was very low, 4.3-17.4%, and the time of female calling
lasted for 12.9-47 min. Mating occurred at 3 hrs before light on, the rate of mating also was very low at 12.7%, and the mean
duration of mating was 62 min. Oviposition, was continuous for 11-13 hrs, mainly in the scotophase, and occurred from the 3rd hr
before light off to the 3th hr after light on.

EiE=S

B BHEM (Anonaepestis bengalella Ragonot) A& EEHRFEER Y — - AillBHERAMBEEHEREARSWE
sERUNEARRR - FAEHRMERASEETABRER - dRERETEZLDIEHE - EXSSmoRlA 01897
H . Z0Ppif#i 22 H - ZOPEA 5.6 B ~ B3 63.7 U0/Q ~ BRB(EREA 75.6%  IRE 19~ 250C » XBHAS 12L : 12D 2=
A - BRERIEHEZREEAT 3 hr 288% 6 hr ZBETME ; B8% 3 hr Bl - BISETESIE - PHEED IS 35.3 £2144.2% - I
I IERAENRTAI 4 hr A - 7£5381 3 hr ERIESIE - MIH BN - HERES @ LR2EWHEERS - 1~8 HiRIEHBEEERR
B%R43~174%  BERERE 129~47 min - RETAEIERERZAI 3 hr A - REXRESR 13.2% - BRREFBFH
62 min - EITAETERENEH - BEEW 11~13 hr - REEA 3 hr &5RE -

Key words: Anonaepestis bengalella Ragonot, eclosion, mating, oviposition, behavior
FAREE: B NER - P - RE - EW - 1T74& -
Full Text: BIPDF(0.97 MB)

TEHETBH X Browse all articles in archive: http://entsocjournal.yabee.com.tw



i

G # 31: 157-168 (2011)
Formosan Entomol. 31: 157-168 (2011)

BB (Anonaepestis bengalella Ragonot) ({4
H : i ifif}) (Lepidoptera: Pyralidae) Z /1t ~ KRN E
IS

WIS T~ FOCHE T~ RIS RGN T R

SXEMSYERM 41358 SPHBEREESHER 11 R
RBEEURE 95000 ERMPEBE—K 675 ]

o H

% & oiigid (Anonaepestis bengalella Ragonot) 5 S8 & 2182 B2
- o AR A FLHAESF S EREAT R ERRAR FL S AR
MR A 4 T AR cRBRESHET A KEsrp e B E o i 91 &
9.7 p-A%aly 22 p~A2°#H 56 p~FmE4 63.7 ""/$\‘P“f§’—“f’*~’é 75.6% -
R R 19~25°C sk 5 12L:12D 2z 3 P o § A desdimeiii 3w 3hr I
®mie 6 hr 2 Fa3it ;& 3 hr ;a»‘“]a‘zmjéii (- ii:L;,-A,\FaJ;; 35.3 &
44.2% - v g 43025 4 hr po> AR r EF R E o rpRE R 2
U R L - ST el S %°1~8 P s rpih F"* x™M i 4.3~17.4% % F¥#
FER 129~4Tmine 2752188425 3hr p » L EF ™ML 13.2% »
AXAEPFERFTIS 62mine AP 75 AR F 4wy o A 11~13hrs >t %
6% 3hr & & -

BASESE © £ A eprifus ~ 3t L s AP (7S o

B E T {iHRL ] 89.6% FHIREA LY I
B ]'E;,I Vi%&#y (Anonymous, 2010) - *Fﬁmﬂfi
Fﬁi;ffé? (sugar apple or custard apple, ;EW‘—‘FHE KR rlg@ﬁ@;@’”/ ; ulﬁtlgﬁ\ﬂ
Annona squamosa L) 7\/%""%3”3\_11 s BT l: [ﬁﬁlj & E H[Eg};@ [ 4 o, 2 F;[E[li? ﬁ%'\':é’ﬂs'f ﬁiﬁ'
ALY — 0 2010 F AT 5,836 o 1T AL HEES (custard apple

2 o ok
i SCREE A
Corresponding email: heejane@tactri.gov.tw ﬁ LGS U (L e R 157



borer, Anonaepestis bengalella Ragonot) 7%
R EVREI (Shieh, 1988) - i Zui sl
@2} | (Lepidoptera) - ##3%| (Pyralidae) -
SR (Phycitinae) TR - 779
1986 i}t |t 5el4 (Shieh, 1986): i fil (7]
S A TR RBIFC RS

’l?ﬁ?ﬁgﬁﬁé E'%’ﬁﬁlﬂ/ o P 5T
ﬁ*”“bﬁ*lﬁff“%ﬁﬁ ) cufﬁtﬂ e L

Tt~ i E - R¢M$Bﬁﬁ§%
(Moor, 1894; Estalilla, 1921; Bradley, 1965;
Butani, 1978; Shieh, 1986)- JE[ = PFEfF’J~ Bl
VA A (Annona) VR ﬁ Tl 5
(A. muricata) ~ § =350 (A. reticulate) ~ [[[fl

1 #44% (A. Montana) E?"éﬁrfgg%fé%@“
(Estalilla, 1921) » HIJ‘JF‘??& Fﬁiﬁ,iﬁ EL -
i o RGO S B g 1
SRR TR » B D 7B o (e
J,pﬁé{dr‘: ﬁ_g\l %M' )y ,iﬁjﬁu Fl’ﬁ’%’@:ﬁ , :ggﬂ&b
BT BRI A (0] o f@?ﬂ:% » (N s
)~ SRR B - RN *Mﬁ,iz gl
LR B A R
Tif}ﬁdi*‘jﬁﬁﬁ\%%ﬂmfi ’ %HF)\'%’I‘J%’Q*
FJ,'J% 80% !I'] I (Shieh, 1986) - LPﬁdiji’F",ﬁJ
- EEE 5 [ ARG 6~8 E1
1 3~4 [~ X 36 (IRt 7T~8 |
BN R 18~136 AP o P ZEEER 10

1 (Shieh, 1991) -

fj%,g AL LD - R

B =R L . (Shieh, 1986,
1988, 1991)- YT?TJIZ[ %&Wﬁ Ak B Y
T IR R A [ 5
,%ﬂﬁﬁm‘ﬁﬁ%bﬂ ENG 1 L X
S Y T T TR F EH R E - & V=
PR - L RS
IR lf&’é'd'if‘ HI \_bi%’ﬂﬁ%{

SHIRERY 2 -

158 BEE&SA=T—EFH=H

MFERTE

— ~ B R B Y 22 EE%E

51999 = 2005 F - (li7] ﬁﬁ\ﬁi'ﬁ
*L;fzg;g\l[ﬁlj%;’g%?f Ak :sgﬁ.adﬂmr F[Jg\l*ﬂ » ]k
URFE R ,Hagﬁmﬁ,ﬁ” 50 x 50 x 50
cm ]§IJ1]ﬁ7&<F|F]I s F P*PFALE 25 + 2°C~ 70 =
5% RH ; ﬁﬁﬁfjﬁiﬁ 18:00-6:00 £ LIt »
6:00-18:00 LI -7 20 % <o 2 | UK
(RENEE S R e =Ty T FA[ 10% #-]<p 46
x 33 cm kWL [ [EEtEwT o

Wt R PR CE S B - T

10% H~fv 42 x 28 em o 5 BB LH 1]
oL '%ﬁ%ﬁt‘%@iﬂ SR e (T
Rl ETE R sy o R I
BN AR [ o A PR 1T By
ﬁa o

Z e REHRE

A R 55 A S0 05 [ B 5 A
'] PRI EURRPI = FEIRVEER GO 7
E’Jﬁ]%‘\'%‘ 10~15 %ff;’[’ii?‘ 30 x 30 x 30 cm
VST HO10 FTe BFIEIG Lhr 1§
N R SRR e ~E iﬂ’fi?frJIJﬁ%'%%Eﬁ
PR (=25 - I T ey O [ 1E
W e Y- vk %ﬁ?@@ﬁ 72 hr > P [=2E
53 EE 26 K 40 € o 5T VSRR
% 48 hr o JI{-2E S ST < 60 2 53
& o
S BRMESRBERENRE £ 2 RIETE

Wseri & PERRA T U SRR e
S - B vaHJ"‘ 24 x 20 cm Ve ﬂn?ﬂﬁ%%
') 2Edl) 10% Fiputiiah o A 19~
25°C ~ k] 12L: 12D V%[ (6:00-18:00



EUIED ST - B B SN
G NI 0 P R S
]FHI/ = bgged 1 H e 47 Erge
i

M- iR ERERRE—EZ2RETR

Bz

YL = EUEEIERR ORI (= 2
B BEER {13 5 (2:00-14:00 1T
[REUD < do 2 Tl T B TRED H 15 2
(6:00-18:00 EGff]) - 4 24 x 20 em
FAUVBL > 2 E7l] 10% FAFURiEs » F5E
 19~25°C ~ L 12L ¢ 12D &)

o 5 Jﬁﬁglﬂql%&%z SE T T R
}‘ﬂf%@ﬁﬁ&u ﬁ%@@ﬁé’{» 72 hr - - 4 Ve
7 EVEE S I 6:00-18:00 0 1] 1
S | U SR B R e Y S
% 4~6 [1 HHsE 25 %o

5~ EINEBHIFHE
Sk e fﬁij}{ﬁquggf%:‘% i

T - SIS RIRSAPLY T A 24
~T72 hr IQ@XQFEJL% Fﬁc} 1 F] (e
A W - 5] R R SN
R 1) L - 5
RO 11 8 ICER A T R &
I [?EJI/ HAgEEs 72 hr - g;ﬁﬁ;g:ﬁqﬁﬁ , ,,ngéjftu
Fﬂ i‘f' ShEe l;#ﬂ{ﬂﬁ\&][?bw S5

St 11 B 2 =53¢ [/@H [ jj/\T ]— EJ]‘
IS0 [?TI& ) lg’_ﬂ%fgI? 79 hr o jflﬁ@ pite
CEREE R BT R 13 5 I i A
SR R LY > I -

w &’

— ~ FiEatRE

[k f*fﬂ'i"ﬂf‘& A 10% Fo R S
RIS el > 2 L@?i/&ébj/ﬁirl:q JTHIES 9.1 £
2.7 f! (n_16)%«iﬂ 9.7+35 ! (n=15)-"
&I 2.2 = 1.8 [ (n = 14) > %
56 £ 2.7 (n =15) - AFERHPS 17 %f >
t) 14 SR EFE 1L 63.7 = 72.9 /¢
(n =17) ~ (=5 75.6 = 30.1% (n = 15) -

— ~ EAMEEBE

{1 A SR ARP] | U P 2
R FENYE - FREE 19~25°C ~ A I
1212 12D VAT > i e 2 » )
IR 5 = 3 hr RHKPI™ o Py B
R o CEIRRDI [y b o5 IR B 3 hre
# 1~3 hr SRR 3 hr (- )« i
9r- o~ DRV AR 3 hr =
fifi e 6 hr [ELI[0 28 - TERTIE) 92.3 -
88.4% = 92.5 - 92.4% H“IWEHJ'?EQXH ]'“A » B
Esgf Shr Z[fi 6 hr [ i s
Y= TSP (PR o A BT T o N
P s 5B 57 8 hr o PSR TRES
53.8 ~ 60% = 5~ B > CEIEED [ f kT
FCEARE VST 1 hr %5V 3 hro Pk
11.7~18.8% i ZMIPH [~ iy K38 257 8 hr -
T~ 28.3% (- ) i £y MBI
Liérh ﬂl FJHII%{—:% EIFF ;‘j 3 hr: JEIQ][ “ T
457, 35.3 = 44.2% -

= ERMREEHEARE-EZEETR

o A RS A S - D
PR ~ B ~ A R I R
oINS =y s g fiNE o 1~8 [
b E AL T U o 1~8 |l

SRS - R 159



60 r 53.8

Female

—~ 50 F O 1st test

N

S 40 | M 2nd test

eh

8

=

Q

5

=¥

1 3 5 7 9 11 13 15 17 19 21 23
70 r 60
60 F Male

X 50 F U Ist test

ED 40 F B 2nd test

k=

Q

5

Ay

J L) L) l.'-.l L) 1

1 3 5 7 9 11 13 15 17 19 21 23
Time (hr)

B— EHHASUREEE 12 BB TP RE -

Fig. 1. Diurnal patterns of eclosion of Anonaepestis bengalella pupae under a 12 hour photoperiod in the laboratory.
(The scotoperiod (black bar) was 6:00 to 18:00. Total of female insects and male insects observed in test 1
and test 2 were 26 and 40, 60 and 53, respectively.)
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Fig. 2. Diurnal patterns of calling of Anonaepestis bengalella virgin females at different ages under a 12 hour
photoperiod in the laboratory. (The scotoperiod (black bar) was 6:00 to 18:00. A total of 47 virgin females were

observed.)
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Fig. 3. Percentage of calling and cumulative mortality of Anonaepestis bengalella virgin females during their whole life
cycle at 25 + 2°C, 70 + 5% RH, and 12L:12D photoperiod in the laboratory. (A total of 47 virgin females were
observed.)
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Table 1. Calling times and persistent-calling time of the virgin female Anonaepestis bengalella at different ages under
the condition of 19-25°C, 70 + 5% RH, 12 hr photoperiod

Age Total no. of moths No. of female moths No. of calls Time (min)/calling
observed calling

1-day 47 2 2 355+9.2

2-day 47 7 7 209+16.9

3-day 40 5 7 129187

4-day 33 2 3 223+9.6

5-day 31 5 9 229+£17.3

6-day 29 5 7 254 £205

7-day 23 3 3 18.7+7.8

8-day 15 2 2 47.0+£7.1
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Fig. 4. Diurnal pattern of mating of Anonaepestis bengalella at 25 + 2°C, 70 + 5% RH, and 12L:12D photoperiod in
the laboratory. (The dark area denotes night. The total no. of pairs observed during mating were 25, 13 in the
scotoperiods 06:00-18:00 and 02:00-14:00, respectively.)
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Fig. 5. Diurnal patterns of oviposition of Anonaepestis bengalella virgin females at 25 + 2°C, 70 + 5% RH, and 12L:
12D photoperiod in the laboratory. (The dark area denotes night. The total no. of virgin females observed

during oviposition was 8.)
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Fig. 6. Diurnal patterns of oviposition of Anonaepestis bengalella fertilized females at 25 + 2°C, 70 + 5% RH, and 12L:
12D photoperiod in the laboratory. (The dark area denotes night. The total no. of fertilized females observed
during oviposition was 3, 11 in test-1, test-2, respectively.)
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Eclosion, Mating and Oviposition of the Custard Apple Borer,
Anonaepestis bengalella Ragonot (Lepidoptera: Pyralidae)

Chau-Chin Hung"’, Wen-Lung Wang', Cho-Yi Wu', Chih-Hung Chang’, and Juinn-Lai Shieh?

! Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA, Wufeng, Taichung City, Taiwan
% Taitung District Agricultural Research and Extension Station, COA, Taitung City, Taiwan

ABSTRACT

The custard apple borer (CAB), Anonaepestis bengalella Ragonot, is one of
the major insect pests of sugar apple, Annona squamosa, in Taiwan. The insects
were collected from sugar apples infested by CABs at sugar apple orchards in
Taimali Township, Taitung County, Taiwan. The lifespan of the male and
female CABs were 9.7 and 9.1 days, repectively. The period of preoviposition
and oviposition were 2.2 and 5.6 day, respectively. Fecundity was 63.7 eggs/
female, and egg hatchability was 75.6%. The behaviors of eclosion, mating and
oviposition of the CABs were observed under the conditions of 19-25°C, and L:D
= 12:12 photoperiod. Eclosion began from the 3rd hr before light off to the 3rd
hr after light on. Peak eclosion occurred at the 3rd hr after light off, and the
eclosion rates of male and female CABs were 44.2% and 35.3%, respectively.
When the female was calling, it lifted its abdomen and held its ovipositor out to
secrete sex pheromones. Calling occurred 4 hrs before light on, and reached a
peak at the 3rd hr before light on. The rate of calling for a virgin female 1 to
8-days of age was very low, 4.3-17.4%, and the time of female calling lasted for
12.9-47 min. Mating occurred at 3 hrs before light on, the rate of mating also
was very low at 12.7%, and the mean duration of mating was 62 min.
Oviposition, was continuous for 11-13 hrs, mainly in the scotophase, and
occurred from the 3rd hr before light off to the 3th hr after light on.

Key words: Anonaepestis bengalella Ragonot, eclosion, mating, oviposition,
behavior
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