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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 yum 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.

Key words: Artificial diet, microcapsule, Mallada 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.
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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 74174 67157
(um) 1.75 855+ 103 66359 561 +47 512+39
Thickness of capsule 1.06 105+ 14 69119 63115 24+13
(pm) 1.75 79+15 3B+ 5 18+ 6 9+ 4
Weight per 100 capsules 1.05 29.5+1.5 17.0£1.1 141+11 11.8+0.8
(mg) 1.76 21.8+1.1 8.2+0.5 48+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* £0.39” 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 468" +0.79 3.76° +0.74 4,00°'+0.72 9.61°+0.98 21.39° +1.52
Microcapsule (A)” 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.

£= TRARYENERESHTEREEZIVE

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
Corcyra cephalonica 26 24 23 88.5 316.14
Artificial diet 28 21 18 64.3 258.00
Microcapsule (A)? 27 22 18 66.7 234.78
Microcapsule (B) 30 30 27 90.0 348.55

1) : started from Ist instar stage larvae.
2) : see footnotes of Table 2.
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