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Biological Characteristics and Mass Rearing System for Cadra cautella (Walker)
as a Substitute Diet for Natural Enemies
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ABSTRACT : Biological characteristics of the almond moth, Cadra cautella, of which eggs will be
substitute diets for Orius spp. and Trichogramma spp., were investigated and a mass-rearing system
for the moth was developed. At 25°C, egg, larval, and pupal period was 4.2, 29.8 and 8.3 days, respec-
tively, and adult longevity was 5.8 days for female and 4.8 days for male. Total number of eggs at 20,
25 and 30°C was 128.9, 207.9 and 139.9, respectively. The moth could be successfully reared with all
food substrates tested, of which rice bran (50%)-+chick feed (50%) assumed to be proper for mass-
rearing in view of cost. Eggs could be stocked at 9°C for 7 days, representing 82% hatchability. In the
rearing cage (16 X 24 X 9 cm) used, 1,000 eggs was better for initial level of inoculation, showing rela-
tively high emergence rate and adult weight. Mass-rearing procedures were explained in detail.
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Table 1. Egg, larval, and pupal periods of Cadra cautella

Developmental period (Mean=+ SD)
Stage

20°C 25°C 30°C
E 7.0+0.55 42+1.11 3.24+0.49
58 (82.0)" (94.0) (98.0)
Larva 42.4+4.64 29.8+7.03 21.6+3.94
Pupa 145+0.76 8.3+0.51 6.74+0.52
Total (egg— adult) 63.9 423 315
% Hatchability.



206 Korean J. Appl. Entomol.

ME7|IZH Y ARt

Zdvhile] A3Ss ARz AREE
AMh A= Table 29} 7o) b7 AEe] 92 20,
25, 30°CollA Z+2} 6.6, 5.8, 4.2 0] 31, $=7-& 970
vjsle 3 Ax e 7oz vehge AR
2-3d2 F3, 8lFe) AR £ 9ly B 25°CelA
68.8/2 713 Wokar, & Alaks= 20, 25, 30°Col| Al
128.9, 207.9, 126.97) 2 25°Col| A 717 @ Abeksla
o}. Nakayama (1936)7} 7|43 vle} o] Zoehyn}
H A2 g FFolA ARE flo "ejzmem Ab
Zalgct 7 A3 g nie|d EAkr4 Nakaya-
ma (1936)2] ZAIK70-807))9} w2 z}o]EF HEH,
olgjqt Aol Holm AlFEHE AR ¢ FFo
AL 2 - 5 T3 YA #ele] QY] WEes
A7t}

B

=

Fosal i ARAIR HY
gt gae AT A A
Table 32} 7o}, dx

Table 2. Adult longevity, oviposition period, and egg production
of Cadra cautella

Mean£SD
20°C 25°C 30°C
. 6.6+1.16 58+1.15 424107

Adult longevity (day) z 564075  48+062  30+0.52
Oviposition period (day) 33+1.11 3.1+0.69 2.1+£0.67
Number of eggs/

day/female 38941512 688%15.12 64.1£26.17
Total number of eggs

ffemale 128.9+66.48 207.9+£61.47 126.9+55.06

Table 3. Effect of different food substrates on developmental peri-
od, emergence rate, and adult weight of Cadra cautella at 25°C

Developmental period Emergence Adult

Food substrate (egg — pupa) rate weight
(Mean = SD, day) (%) (mg)

Rice bran 31.3+1.74d" 74.3 12.14
Wheat bran 3244+194c 79.3 11.08
Chick feed 38.61+2.63b 85.0 12.75
Rice bran (50%)

Fchick feed (50%) 32.8+1.84c 85.7 12.76
Rice bran (50%) .

T corn flour (50%) 33.0x1.76¢ 86.3 11.98
Rice bran (50%)

+wheat bran (50%) 32.4+1.38¢ 79.7 10.89
Rhick feed (50%)

+wheat flour (50%) 40.5£3.53a 79.0 12.33

Y Means followed by the same letter are not significantly different at the
5% level of confidence using a Duncan’s multiple range test.
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Table 4. Hatchability of eggs of Cadra cautella after being stock-
ed in low temperature

Hatchability (%)

Storage
temperature ("C)  3pATY  7JDAT  14DAT  2IDAT
4 96.0 46.0 0 0
9 94.0 82.0 46.0 0

YDAT : days after treatment.
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Table 5. Yields of Cadra cautella in a rearing cage (16 X 24 X 9 cm) with three different inoculation levels of eggs

No. of eggs Egg — pupal period No. of adults Emergence Weight of Total weight

inoculated/cage (Mean £ SD) emerged rate (%) adult (mg) of eggs (mg)
1,000 34.6+£2.53 621 62.1 9.10 2,078
3,000 36.3£2.65 1,271 424 7.68 3,705
5,000 36.61+2.44 1,470 29.4 6.76 3,382
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Fig. 1. Mass-rearing system for Cadra cautella. © preparing of food substrates @ egg inoculation and rearing of larvae (a, plastic cage; b,
cover) @ transferring food substrates with pupae (a, plastic mesh screen; b, screens paired by rubber strings; ¢, screens with wire ring) @
adult emergence and oviposition (a, emergence cage; b, egg collection funnel) (® harvesting of eggs (a, egg collection cage; b, wire mesh

ANN

=  @a o
I3

\

R
o —

screen; ¢, stainless tray).

b. T B AT Bos s s o 3
&(Fig. 1, @-c), &%t
T B0l ZelEn
9 ol=a ARe
A7)= 712 90cm, MR 60cm, o] 65cmol] U=
7}z 35cm, A2 26cm2] &S eI, AHRd=
218 B¢ Roz AXYKFig. 1, @-a). olhZol =
AR it ol 2 4 Es PHez B Az
90cm, A2 60cm, o] 40cmsl 42 ZAd7]E 42
Sh3 7 el ARAre A
® Y % & ARy Feay QA =]
+ 7}2. 29cm, A& 18cm, ¥o]) 22cme]uj(Fig. 1, ®-
2, 9Zelx A7 Aule] 7 UG T2 %
oJA A;E7E MR Bolxn d 4 S=F I
£7)9) ollEel: 4 FAIT hie AN
o} 50 mesh®] Huk(Fig. 1, ®-b)& Eo|3, 7 Lol A
g2 Edo|E Fol AAL7E FHATL U] B
o] =& sl THFig. 1, ®-¢). AT L& uA Al
e Ao o] AT Aar)E olastel vhure) an

g
2
v
2
ot
Lo
ik
>~
i
N
Mo m
s
(g

& AAR

AAE o|43r] HME dFe= P 4 9l
E AH7)Ee] s, 7)o HAH 2] Held A o
F23 94419 shte|nt B AFE B3 2Lt
uhe 877 Abekgee)l 2 AEA BAY Y
AlE A% A2 HellA FoJol A wo] o] g3l
Ux Bl | Fsrervhlbel] wls S
o|zA 8] ksl o] &3t A4 o] FE
= EdEtvhy) o] gl F AR (Orius sauteri)
o] Holz Fod wf, 3o} Ayt A Q7]
Fo| H])3te] Helx]2] ¢k9)a1(Kim, unpublished data),
W ZoY (Trichogramma chilonis)2] AYH7]1F =2 o] &
& o), £-3}8-0] 25°ColA 91.7% o] oz m$ o}
AR 0 2 AlS-o] 713} vHHan et al., 2001)= A}
Az oL A=) Tommasino and Nicoli (1993)
of wam Zoushs gaEel ARG
v ok o ExHAFE HAHelz AFddE o,
AQ7]Fel FreFEAHEe Holo v)sld sz 2
I At 2u) ol Hikear et o] 9} 2ol df

rio



Kim et al.: Biological Characteristics and Mass Rearing of Cadra cautella 209

Aol za Fodetgiyt o] adE A Fst
7] e e EAAAQ] R E DA F(Orius spp.)-t
Z1AAQ 7| W RB(Trichogramma spp.)2] &5,
AL, gl WX gkl Wit AA AL A7 d
2% Ros 470, |

Fae 2 wEe BRI A L A
E E52901-7901) Foll o, A87E2 oA
S 9T A 249 A Degs =Y

Literature Cited

Choi, K.M., M.H. Lee, M.J. Han, S.B. Ahn and K.J. Hong. 1996.
Stored product insect pests with pictorial key to larvae. NIAST.
pp. 192~193.

Han, M.W., H.P. Lee, Y.K. Park and H.G. Goh. 1998. Artificial
rearling of Trichogramma spp. NIAST Rep. Crop Protec. pp.
450~460.

Han, M.W., J.H. Kim, K. M. Choi, J.H. Lee and M.H. Lee. 1996.
Biological control Helicoverpa assulta Guenee by Trichogram-
ma chilonis Ishii. NIAST Rep. Crop Protec. pp. 724~741.

Han, M.W,, J.H. Kim and Y.H. Kim. 2001. Development of bio-
logical control method against lepidopterous pest using egg
parasitoid. NIAST Rep. Crop Protec. pp. 206~209.

Honda, J.Y., Y. Nakashima and Y. Hirose. 1998. Development,
reproduction and longevity of Orius minutus and Orius sauteri
(Heteroptera: Anthocoridae) when reared on Ephestia kuehniel-
la eggs. Jpn. J. Appl. Entomol. Zool. 33: 449~453.

Karl, K., A.T. Lilian and B. Rosenda. 1992. Manual for mass
rearing Trichogramma. Philippine-German biolo. Plant Protec.
Project. 106 pp.

Kim, J.H., Y.H. Kim, M.W. Han and G.S. Lee. 1998. Mass rearing
of Orius strigicollis. NIAST Report for crop protection. pp. 461
~479.

Nagai, K., Y.M. Hirose, M. Takagi, Y. Nakashima and T. Hira-
matsu. 1998. Selection of alternative prey for rearing Orius tan-
tillus (Motschulsky). Jpn. J. Appl. Entomol. Zool. 42: 85~97.

Nakayama, S.S.K. 1936. Major Agricultural pests and control in
Korea. pp. 31~54.

Paik, W.H. 1984. Insect pests in Korea. Hyangmun-sa publishing
Co. Seoul. pp. 394~395.

Qiu, S.B., Y.Q. Tien, W.R. Zuou, J.J. Weiru, C.X. Wang and Z.G.
Wang. 1980. Improved technique for mass rearing rice moth.
Acta phytophyl. sin. 7: 153~158.

Richard, K.M. 1985. Effctive mass production of eggs of the
angoumois grain moth, Sitorroga cerealella (Olivier). The
Southwes. Entomol. §: 28~34.

Tommasini, M.G. and G. Nicoli. 1993. Adult activity of four Orius
species reared on two preys. Bulletin JOBC/WPRS 16: 181~
184.

Yusima, S., S.N. Kamano and Y.O. Tamaki. 1991. Rearing me-
thods of insects. Jpn. Plant Protec. Asso. 392 pp.

(Received for publication 20 June 2003;
accepted 26 August 2003)



