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Abstract

A development and fecundity study of the almond moth, Cadra cautella (Walker), reared on brown rice, pearl barley and
Sue’ s artificial diet was conducted at 28 + 1°C and 65 + 5% RH with a 12L:12D photoperiod. The results showed that the
development and fecundity of the almond moths reared on Sue’ s artificial diet was better than those reared on brown rice and
pearl barley. The development of the almond moth reared on brown rice, pearl barley and Sue’ s artificial diet was as follows: egg
stage: 4.6, 4.2, and 4.1 days; larval stage: 31.4, 24.8, and 15.8 days; the female pupal stage: 5.8, 6.8, and 6.1 days; the male pupal
stage: 7, 6.5, and 6.1 days, and the adult longevity: 5.4, 6.6, and 5.7 days, respectively. The fecundity and hatching rate of the
almond moth reared on brown rice, pearl barley and Sue’ s artificial diet were 85.6, 119.7, and 145.1 eggs/female, and hatching
rate was 77.6, 76.8, and 93.4%, respectively. The size and weight of the female and male pupae of the almond moths reared on
Sue’ s artificial diet were 7.4 x 2.0 mm2 and 15 mg; 6.7 x 1.7 mm2 and 10.8 mg, respectively. Based on the environmental index for
rearing the almond moth on brown rice, pearl barley and Sue’ s artificial diet, the artificial diet (13.1) was found to be more suitable
for rearing the almond moths. Development and fecundity of the almond moth, reared on different densities of 20, 30, 40, 60, 120
eggs/60 g diet in Sue’ s artificial diet showed that the economic rearing density for rearing the almond moth was 40 eggs/60 g
diet.
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Table 1. Composition of the Sue's artificial diet for
rearing Cadra cautella (Walker)

Composition Quantity (g)
Brown rice flour 60
Wheat flour 10
Yeast 10
Glycerol 10
Honey 10

ST o BRI R FH > P ier P 22 H [ R (5
H o
alBRics - 15 E HE N 2k BEE R I 40
ki > 3Rl AE 60 g HIkEK ~ BT EERKA
Tkt ¥R g (EE 9 em x & 13
ecm)H 0 6 HE - 14 Hik INEEELE
N ERIRE > PRSI ERM) B E —
TR BY)Z 5 ~ Wiz 555 BTSSR ~ i
Ehagn ~ PEH R YN R o [RIRE DA BR O 85
(Olympus SZH10) &=H{ 0 HiiniiyRE ~ &
HIDIKZE (Mettler M75) mHEE » LLBH;
DS ERE K ~ 3T R fik I TRkl 2 3% Bl
B o
ARBEPTTFEORL BTG Y B (= AN [
B2 ~ Wi ~ WEE 43 E 1 > Bl - TRk
darin ~ BIH)) (BEgg/ $) ~ WM EER KA/
1T ANOVA % /7731181 Ducan’s multiple
range test HLHRH A (Statsoft, 1995) °
TR~ FEIEZRAR siny/ x W% > QAT AT ©
7 K Howe (1971) 22 R 5 8 B
(enviornmental index, fifE E. I, E. I. = (In
(SXExF)/T) x 100, In = HR¥E > S = A5
AoE=%h)) > F=MHNT= 888 -
Al = FH B PRI S B B E M

= HFRALAHNPFRSEEZEHH R
BRERE ENER

aRBRIRE > B E H AT Z 0 BRI g 9 Lo
20~30~40-60 K 120 Ki: 77 BlEAEE 60
g MR TEIRLZ BB E s (HX 9 cm
x = 13 cm) > 6 HE o E® 28T ~65+5%
RH K 12L : 12D YEEIA T EAXEER »
FRE 14 Hi% o ARG TIEBIENGFCER 2 < 3
BEATTSE R > LR BRI 2 W £ Lo 2 5%
B H - WA~ WA N R A S~ BhE ) -
FAEER PR EL » FRANRG A T3 AT B 734

wm &’

— s BHRENAEA R P 2 BB HEE

P BTG DURE K ~ B ~ BRSO LR
Btk » HAEH R el 2R o Kyt
IAEREK ~ B RERR A TEREEE N - 1
W ~ BEShER ~ HEWE ~ BER SeS R B A
R o fEREK ~ BB RERICA LERE B
PR~ JIEA A5 4.6~ 4.2 & 4.1 H e 1E
BEK ~ BT ek O TR RHE & R DA 2 4)
a4 LA TEREEE 158 (2) K
15.7 (4) HEEDHKRECEHEE (30.1 &
32.3~24.4 J 252 H) BERM M Fy 108
=481.67: [ff Fy g5 = 310.43, p < 0.05) < ltfElfi
LK EE S 5.8 HEA TERE (6.1 H)
MEREE 2 MR LIS FHE S (6.8 H) #E
E (Fy, 110 = 4.16, p < 0.05) ° IR aFmLL
HBOEEE 7.1 HELDRK K KA TER
FEE 4.7 Kk 50 H) #HEBR Fy, =
6.01, p < 0.05) o GEWHIAFIMERK & 55 an /2 RS
K~ BT BRI BRI 72 5 (Bt
H: Fy g6 = 0.66, p > 0.05 ; MRk 83 1 Fyp 07
=0.23, p > 0.05) * HEWEHADAIES 7.0~6.5 K&
7.0 H - MERka=Eam a5 6.0 6.0 & 6.4
H e Bl E#E SRR 28°C T BHIE g 7 kS
Ko~ B R SRR TERHE R — A0 R

WY RIS AR R 2 B B 253



#= TRRYVEFTHIEH S B BT ARERBESG
Table 2. Development and adult longevity of Cadra cautella (Walker) reared on different foods at 28 + 1°C, 65 + 5%
RH, and 12L:12D photoperiod

Stage Brown rice Pearl barley Sue’s artificial diet
n Duration in days” n Duration in days" n Duration in days”
(X +SD) (X +SD) (X +SD)
Egg 525 46+ 0.7 806 42+ 04 879 41+0.3
Larvae
£ 20 30.1+ 23 a 35 244+ 26 b 56 158 +1.3¢
) 20 323+ 38 a 17 252+ 41 b 54 15.7+14¢
Pupa
£ 20 58+ 1.7b 38 68+ 10 a 55 6.1+1.3ab
) 20 7.0+ 21 a 17 65+ 15 a 53 70+12a
Adult longevity
£ 25 60+ 19 a 27 6.0+ 23 a 28 64+31a
3 25 47+ 22 b 27 71+ 35 a 28 50+23b

U'Means within each row followed by the same letter are not significantly different by DMRT (p < 0.05).

O Brown rice B Pearl barley @ Sue’s artificial diet

- 93.4
100 86.0

90 F
77.6 78 1)
80 F 76.8 72.3 725a

70 b

s | 57.1
50 } 45.31"
40 }
30 F 19.6
20 b
10 b

6.1b)

Survival rate (%)

eqg Egg+Larva Pupa Egg to pupa

B— TRRMEAEHMIEHINERSAL2FEER (n=6)o

Fig. 1. Survival rate of Cadra cautella (Walker) from egg to adult emergence reared on different foods at 28 + 1°C, 65
+ 5% RH, and 12L:12D photoperiod (n = 6). Y The means with the same letter do not significantly differ in the
chart by DMRT (p < 0.05).
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Table 3. Body size and weight of Cadra cautella (Walker) pupa reared on different foods at 28 + 1°C, 65 + 5% RH,

and 12L.:12D photoperiod

Foods Sex Size Weight ¥
n Length (L) (mm) Width (W) (mm) LxW " (mm? (mg)
Female
Brown rice 20 66+04 1.7+0.1 66x17c 10.1+15Db
Pearl barley 37 7.0+0.3 1.8+0.1 70x18b 10.7£25D
Sue's artificial diet 54 74+04 2.0 0.2 74%x20a 15.0+2.1a
Male
Brown rice 20 6.1+0.3 1.5+0.1 6.1x15¢ 73+13¢
Pearl barley 17 6.6 0.3 1.6+0.1 66x16b 84+11b
Sue's artificial diet 53 6.7+04 1.7+0.1 6.7x1.7a 108+ 1.7 a

U'Means within each column followed by the same letter are not significantly different by DMRT (p < 0.05).

RN TRRYEEMBHRG < ML « 8B LR RRIREH
Table 4. Sex ratio, fecundity, hatching rate and environmental index of Cadra cautella (Walker) reared on different
foods at 28 + 1°C, 65 + 5% RH, and 12L:12D photoperiod

Foods Sex ratio Fecundity ELY
n ($/%+1%) n (eggs/ %)

Brown rice 9 0.49 25 85.6 + T79.7 6.3

Pearl barley 7 0.53 27 119.7+ 68.1 8.5

Sue's artificial diet 7 0.52 28 145.1 + 1155 13.1

VE. L: Environmental index, [(In (SXExF))/T] x 100, where In = natural logarithm, S = survival rate, E =

fecundity, F = sex ratio, and T = developmental period.
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Table 5. Development and adult longevity of Cadra cautella (Walker) reared on Sue's artificial diet with different
rearing density at 28 + 1°C, 65 * 5% RH, and 12L:12D photoperiod

Rearing density Sex Egg + Larval stage Pupal stage Adult longevity
(eggs,/ 60 g) n Days" n Days" n Days"
Female
20 48 20.0+13b 48 6.1+14b 25 6.2+25a
30 61 20.1+12b 61 6.4+0.9ab 34 58+22a
40 53 199+13b 53 6.1+13b 28 64+31a
60 80 20.2+1.2ab 80 6.7+10a 39 58+29a
120 149 205+12a 149 6.8+0.8a 37 59+35a
Male
20 38 19.6+14ab 38 6.9+12b 25 50+23b
30 52 19.3+1.3b 52 7.2+0.9 ab 34 6.3+29a
40 53 198+14a 53 7.0+12b 28 50+23b
60 103 195+1.1ab 103 7.3+0.7 ab 39 44+18b
120 145 19.8+13a 145 74+09a 37 49+21b

U'Means within each column followed by the same letter are not significantly different by DMRT (p < 0.05).
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Table 6. Body size and weight of Cadra cautella (Walker) pupa reared on the Sue's artificial diet with different rearing
density at 28 + 1°C, 65 = 5% RH, and 12L:12D photoperiod

Rearing Sex

Size

densi - Weight"
ensity Length (L) Width (W) Lx W (me)
(eggs,/60 g) (mm) (mm) (mm?) &
Female
20 48 17.3+03 1.9+0.2 7.3x19ab 15.1+1.7ab
30 61 175%03 1.9+0.1 75x19a 156+16a
40 53 7404 2.0+0.2 74x20a 15.0 £ 2.1 ab
60 80 7.3+04 2.0+0.2 7.3x2.0ab 149+19b
120 149  72+04 2.0+06 72x2.0b 142+19¢
Male
20 38 6.8+03 1.7+0.1 68x17a 109+0.8a
30 52 6.7+03 1.7+0.1 6.7x17a 108+1.0a
40 53  6.7+04 1.7+0.1 6.7x17a 108+1.7a
60 103  6.8+03 1.7+0.1 68x17a 109+16a
120 145 6.7+03 1.7+0.1 6.7x17a 105+14a

U'Means within each column followed by the same letter are not significantly different by DMRT (p < 0.05).

eggs/60 g diet M E (4.4~5 H) # 30
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B 15.1-15.6~15.0~14.9 & 14.2 mg
B#EMAZR (Fy s = 7.308225, p <
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TER[FIEAEE R R > b B 2 {71 2 e
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Table 7. Survival rate, sex ratio and fecundity of Cadra cautella (Walker) reared on the Sue's artificial diet with
different rearing density at 28 + 1°C, 65 * 5% RH, and 12L.:12D photoperiod

Rearing density Sex ratio Fecundity Survival rate (%)"

(eggs/60 ) n ($/2+8)" n (eggs/?) 1sttrial  2nd trial
20 6 0.50 a 25 106.0 = 96.0 bc 75.8 a 73.3a
30 6 0.53 a 34 161.8 + 102.4 a 68.3a 739 a
40 6 0.52 a 28 145.1 = 115.5 ab 75.0 a 725 a
60 6 0.51a 39 881+ 644c 83.3a 718 a
120 6 0.55 a 37 102.0 = 72.6 be 84.6 a 84.4a

U'Means within each column followed by the same letter are not significantly different by DMRT (p < 0.05).

BEINE 7 AIS 106~ 161.8~145.1~88.1 K
102 egg/ ¢ » #SHET I TAREE 2R > 1 LG
EEE 30 eggs/60 g diet KEFHE » BIH 1k
& (161.8 egg/?) » HRBEHEZEE 40
eggs/60 g diet B (145.1 egg/ ) > Hire
BEEREE 60 eggs/60 g diet BEHEF (88.1
egg/ %) (Fy 158 = 4.13, p < 0.05) °

B i

Y BEIE A KRB TEIR 23 E
IE » AGABRTE 28°C LIBREC A LEIRHER B
POiE » HIHA 4.1 H - Shaints: 15.8 H
Klftsd 157 H o M~ W 6.1 Hi 7.0
H > HIVERER ISR 72.5% » LIREK K&
CEHEERENER  BHIEE £ E
42.2 HJ 35.7 H> LHAEMEZEW 24~
32 H - BH#EEE &KX A THEHE 16 HE
R MEFERER 45.5 K 46.1% ° KybHiE
AR B 2 56 BRI 2R BIPUAS
RHER > BRI E ~ g E A
RO 1 B > LAk R TR & 1)
EBRLREK ~ BFEEE > O Sy B
ZHEE BN o B LIRS BE TG — AR AR
Y BRIE IR 28 B B0 2 H B > B R I A
BEEER 13.1 BRHMEE R
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6.3 & 8.5 - M HIhE = EHE RS K EIRRY
&7 (Mookerjee et al., 1969; Chen, 1984) %
(IR ZF LURE R IR > HAh s & LUK
TR o 5 R oK S R Ry AR B E A R B UE IR E
(Chen ® 1984)  LeCato (1976) 8 (EkA
FIT IR P o8 5 &5 Fy BIE i 3 B S o A3t
B G L BB SRR ~ 2250 -
BERHR ~ e R H o o JH e o ] DANR S0 I
S0 H AT DUBE R 5 A B TR L EaR) - 3
E R BRI 2 % H B8 JH o Singh et al.
(1982a) i & A\ T Bl v 2 ik Z % 8 3
(casein) ~ B &itE ~ I ¥i#% (riboflavin) ~ FAHE
/% (nicotinic acid)’ ¥y BEMER 4 &5 Mk 52 22 5%
B FHRZ MEERE (cholesterol) » B LA &5
WL E RS - B8 RIFH 3 E B
BE o AN TETRFR A ZE I 2 AR T A TR
(Waites and Gothilf, 1969) > A<z ik Ko A
TETRNE A H Al Ry BE A H A5 B
TR BB EE & o HIimMB 2 E A
AL (EAGE—PEET o

AR EBEE 20 ~ 30 ~ 40 ~ 60 K 120
eggs/60 g diet ZAGHRHR > LIEIEEE 30
~40 eggs/60 g diet BOHAHBIENR 255
BN fe ELASIE1: o B H B 5 RlOA DARC L —
TR KA TEIRIECA « BEKK5 4T 6 J1/60 g
R4y 0.72 JT/10 g~ B£RHM) 3.56 JT/10



g~ Hil 3.6 JT/10 g FKIEE 2.7 T/10 g 4t
16.58 J1/100 g ° Kt E Rl b b AR ¢
0.34 JT [(16.58 JT/100 g x 60 g) + (40 x
0.725) &] -

5y H A Al B e o I o ) B R R
J1 0 AR IR BB R B Y a1
JEH% - Takahashi (1957) #R&EE [EE /Y&
T B S ek 2 P MRS > E 2 B0 e R 4
Het g - BRI S > sk By~
B Hif B LA o Al-Taweel et al.
(1995) fi5 Hify BEIE i LA SR 45 {56 A T8k E
BIE ) ~ SERGINELER )2 anii s o BN R ET
B IRER DA E DU e ry A TE R e 2 - A LA
N LERLREE RS HHBNR  HEE—
27N

E&j

S

AW FARFT AEAE 97 BF-14.2.1-
45-P3 WINHCHE o ABRIIRDR RAGE - M3
5~ WER 1B SURR R LR A IR
B R R T EEE RIS A
1E > REM—DFREHE -
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Development and Fecundity of the Almond Moth, Cadra
cautella (Walker) (Lepidoptera: Pyralidae), Reared on
Different Diets

Wen-Lung Wang'?, Chau-Chin Hung", Suey-Sheng Kao', and Shun-Cheng Wang®

! Division of Bio-pesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA, Wufeng, Taichung
County 41358, Taiwan
% Department of Environmental Engineering and Management, 168 Jifong E. Rd., Wufeng, Taichung County 41349, Taiwan

ABSTRACT

A development and fecundity study of the almond moth, Cadra cautella
(Walker), reared on brown rice, pearl barley and Sue’s artificial diet was
conducted at 28 + 1°C and 65 + 5% RH with a 12L:12D photoperiod. The
results showed that the development and fecundity of the almond moths reared
on Sue’s artificial diet was better than those reared on brown rice and pearl
barley. The development of the almond moth reared on brown rice, pearl barley
and Sue’s artificial diet was as follows: egg stage: 4.6, 4.2, and 4.1 days; larval
stage: 31.4, 24.8, and 15.8 days; the female pupal stage: 5.8, 6.8, and 6.1 days;
the male pupal stage: 7, 6.5, and 6.1 days, and the adult longevity: 5.4, 6.6, and
5.7 days, respectively. The fecundity and hatching rate of the almond moth
reared on brown rice, pearl barley and Sue’s artificial diet were 85.6, 119.7, and
145.1 eggs/female, and hatching rate was 77.6, 76.8, and 93.4%, respectively.
The size and weight of the female and male pupae of the almond moths reared
on Sue’s artificial diet were 7.4 x 2.0 mm? and 15 mg; 6.7 x 1.7 mm? and 10.8
mg, respectively. Based on the environmental index for rearing the almond
moth on brown rice, pearl barley and Sue’s artificial diet, the artificial diet
(13.1) was found to be more suitable for rearing the almond moths.
Development and fecundity of the almond moth, reared on different densities of
20, 30, 40, 60, 120 eggs/60 g diet in Sue’s artificial diet showed that the
economic rearing density for rearing the almond moth was 40 eggs/60 g diet.

Key words: almond moth, Cadra cautella (Walker), artificial diet, density of
growth
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