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Abstract

A prototypical machine with control of temperature, pressure and fluid level was set up to make microcapsulated artificial diets
for mass rearing of Mallada basalis Walker. The best conditions to make microcapsules were obtained by maintaining the
temperatures of diet and wax tank at 50£5°C and 125+5°C, a pressure of diet tank at 0.7-0.8 kg/cm2, and keeping the needle-tip
within 1 mm below the wax surface. Under these conditions microcapsules about 465pum in diameter and 10pm in thickness were
produced with 90% success. When M. basalis larvae were reared with the microencapsulated artificial diets modified from Hassan
and Hagen's formula, 90% of individuals reached the adult stage in 20.7 days and the females deposited 348.5 eggs on average.
The results were comparable with those from rearing with eggs of Corcyra cephalonica or Aphis glycines. The microencapsulated
artificial diet developed in this work seems promising for mass rearing of M. basalis.
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ABSTRACT

A prototypical machine with control of temperature, pressure and fluid level
was set up to make microcapsulated artificial diets for mass rearing of Mallada
basalis Walker. The best conditions to make microcapsules were obtained by
maintaining the temperatures of diet and wax tank at 50+5 °C and 125+5 °C, a
pressure of diet tank at 0.7-0.8 kg / cm’, and keeping the needle—tip within 1 mm
below the wax surface. Under these conditions microcapsules about 465 um in
diameter and 10 ym in thickness were produced with 90% success. When M.
basalis larvae were reared with the microencapsulated artificial diets modified
from Hassan and Hagen’s formula, 90% of individuals reached the adult stage in
20.7 days and the females deposited 348.5 eggs on average. The results were
comparable with those from rearing with eggs of Corcyra cephalonica or Aphis
glycines. The microencapsulated artificial diet developed in this work seems
promising for mass rearing of M. basalis.
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Fig. 1. Graph of machine for microcapsule production: A, Compressor; B, Pressure regulator; C, Pressure chamber;
D, Diet tank; E, Water bath; F, Wax tank; G, Valve; H, Hot plate; |, Needle; J, Operation tray; K, Collector;

L, Air tube; M, Diet tube.

WYE BRI RS —EZBE  ERED
PATE BB AR T EDR E ST T B
WHREIEERE, DEFERERSER
B WHETHEBESEE  HLEMEEE
VAR & BERE o MR BUREER Ma et ol 3
3 FBACTEE S SO R E R EINEE
BMMERKREE L, MHLBEEES RS
3T AR (R B A B B BB Al
B (MEEERE, NEZAS , MK
ST HE O R D I T 9 2 S OK T R
ST R - B SHEEIE MR A S I8
B, BAHSHBREEZRE - Ol
ERMEFHBREE , THETZHEE
BAAEBEAERWA - ARBEGR
BEBEUHZ B R, FREERIE
fp R TR R - ARBEA R FEWT
LEERENEHEBESEZRE . #
HIEHBESEMEAE, e 2ET
B SRR . DUKB RAYEER , 3

BREZHEERE REREEDESE, #E
FrElEBRCER . BREE . BEANE
ZEEReL DIIRFHENE -

2. Bip N TERHUBERE - {E Ha-
ssen & Hagen(1965) Bl ZFAG L8 A T8
B > AT -

Honey bg
Sugar bg
Brewer’s yeast bg
Yeast Autolysate 6g
Casein hydrolysate lg
Egg yolk 10¢g
Distilled water 68 ml

W EET A BB E - (VB E (A)BLL
26 G 2 T rESsEE, AREEE50+5
CH BEEERS 12515 °C BJIRF 0.8~
1.1kg/ cm® FT8EHIFE » BIX 6184104 um ;
(2B % (B) JhLL 30 G 2 T iE 48188 , &7
BHEBE 5045 °C» BEEE 12545 °C, B

EYERMBEATEA S 49



F11.0-1.4%kg/ em* FTEHE » T 396448
um °

3. B A\ TE R B B IE AR ER AL - IR
F12/NRENFTEZEBERI, BF 102
ORI ADRIEBERMEEHET , &
O R HEERA » EREE 28405 °C» HE
MRS 709% > &M 95% « B HXE 13/
R ERAEE o 4R DU TE B R B as A T
gk ITHEFZ B E (A) BB E (B) -
SR B (Coreyra  cephalonica) Z 81~ &
¥ (Aphis glycines) & TN E R EHE) & E IS 4
Bo FRHEMERABRGEL L, FHRERR
ZEY, B 12/ NFREEGCEFRRREE
B BBEEZTHIERRTONE , BU
HERL BB T EERSREERNCEZER
N, FEKRES 5% o

AERERTR

BRAGRZBERE - ERERET
AR B KU BHEREIRE 2 BEAE ST
—N TR, EREIABELZER -
BREREEREHEEIRCHBRELCE
MEk—, EHEBHTHEERSBEERD
BETRE, ORETKRE - ERKEES
[, BOORKRBEECRNEEZIRE §
RERRE - BENHBRELCEEREEZ
PERE - EFEEABR S ER A TEH#
MEERENE, ASESBEEREHEL
i, BEUEBERZELRSSE - It
O BRHBRGRER , sHEOERKZE
BABA , HATH & Z L TEHSED 26 G
E21GRERTHEAH - stEHEREZE
ATz BEERE , REE ZHEREE
1mm BT EEEESINGERBEERHA
#, BEEARENEZHER  ZREEENZE
R EEEEE , EREWRERTE

50 HER BT IIEE—

W H Hassan & Hagen g AZ E AT
ERHERKER  CREBRERESHE
e kHE LB, ArelEFSE - KEgg
BEREIAFRS b BRIERR/ N E
RERR, RESREXNBEUFERERTZ
BHEZGABRLEEAERSHEE - Hfsl
B2 BERE 274-880 um 21, BE
10-15 um > KBS R BEINER 1-3 B
AN AIDARRE IR RS S s, (BB
PAAIEBS BT 2 » EHERRM ML EEE
BCEZLE o DEHETEFHER ZMRIME
TN REFF . BB RBEHCEERE
&R R R I RN DU R BB N 6 B 2 SR &
#, BFRZ, ATEHRAKBE ZFRER
#= o QA TEPEMBEA) M ZRELTFE
2 BrRBECATERESLERZ AT
M o

E— S E LB (A) B 2R
WEEBERDSEN , BRIV AY
MBRZEZHERE , LHESHILREET
DBR - REREEREZEZRMBEEA)Z
BEEHER, —~WmBREREAERAN , T
SRIWEFRIEE R - HLBUEEZAS
R EUE B (B) » HMETE RN ZS0ER
A HERETTERSBTHEHZC
&, HEBMEER66.7% LB 90% » &
MR T —RNBEY > B 21.53 XES 20.74
K MESBRZFHEINE 348.55 K7 » BMEHTA
SRR BBV T S B NRE , HEAK
BRERATER ZEETHR (KB E
64.3% > BEH 21.39 K, EIIE 258.0) &
E BELZATLHANEFHREERBZEE
MREBLIMEST - ATEE A TER kB %
RS HEEHRNERNKERINE
EFEEE, HHEEBZERER LGS 2
BRER, LA TEB ARG 2 kB,
BEACER U7 S8 R 5 OE



F— BEIERAMERNCBHBRLZYE

Table 1. Influences of wax temperature and diet tank pressure on artificial diet

Encapsulation Pressure Wax temperature (°C)
(kg / cm?) 65 70 75 80
Diameter of capsule 1.05 929+ 104 759+ 85 T41+74 671+57
(pm) 1.75 855+103 663 + 59 561 £47 512439
Thickness of capsule 1.05 106+ 14 89+19 63+15 24413
(um) 1.75 79+15 3B+ 5 18+ 6 9+ 4
Weight per 100 capsules 1.05 29.56%1.5 17.0+£1.1 141+1.1 11.8+0.8
(mg) 1.75 21.8+1.1 8.2+0.5 4.8+0.4 1.4+0.2
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Table 2. Development duration{days) of M. basalis fed on varied food sources

Larvae From larva

Food sources Pupae to adult
first instar second instar third instar emergence
Aphis glycines 3.24°0 £0.39” 2.88+0.40 4.00°£0.74  10.00°£0.37 19.94*°+0.87
Corcyra cephalonica 3.28" +£0.36 1.67* £0.32 3.05°+0.58 9.71°£0.46 17.60* £0.64
Artificial diet 4.68" +0.79 3.76" +0.74 4.00°+0.72 9.61°+0.98 21.39° +1.52
Microcapsule (A)Y 4.91° +£0.83 3.70° £0.67 3.50°£0.60 9.50°£0.71 21.53" £1.44
Microcapsule (B) 3.69 £0.50 3.66° +0.51 3.65°+0.57 9.48 +0.40 20,74 +1.51

1) : Means within a column followed by the same letter are not significantly different at 5% level according to

Duncan’s new multiple range test.
2) : Standard error of mean.

3) : Microcapsule (A) : diameter 618+ 104um.

Microcapsule (B) ¢ diameter 396+ 48um.
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Table 3. Survival rate and fecundity of M. basalis fed on varied food sources

Food sources No. of survial” % Adults  Fecundity
Larvae Pupae Adults  from larvae (Eggs/ £)
Aphis glycines 42 41 37 88.1 312.75
Coreyra cephalonica 26 24 23 88.5 316.14
Artificial diet 28 21 18 64.3 258.00
Microcapsule (A)? 27 22 18 6.7 234.78
Microcapsule (B) 30 30 27 90.0 348.55

1) : started from lst instar stage larvae.

2) : see footnotes of Table 2.
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