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Mass Rearing Method of the Carambola Fruit
Borer, Eucosma notanthes Meyrick
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ABSTRACT

A mass rearing method was developed for the carambola fruit borer {(CFB),
Eucosma notanthes Meyrick. Two artificial diets, with sweet corn and carambola
powder, respectively, as the main ingredient were tested. The corn diet gave
better development and fecundity, and was successfully used to rear CFB for
more than 30 generations. The developmental period of egg, larva and pupa on
the corn diet at 25+2°C were 5.9, 18.4 and 9.9 days, respectively. The longevity
of adult females and males were 17.4 and 14.9 days, respectively. Fecundity was
127 eggs / female. Pupation rate was not significantly affected by inoculation of
the eggs either on parafilm or plastic film. However, placing the eggs directly on
the diet led to a higher pupation rate than encircling the eggs by the diet.
Rearing larvae individually on the diet in a 4X4X1.5cm® (24cm®) space led to
100% survival in the larval stage. The survival rate ranged from 47.5% to 66%
at rearing densities of 5, 10, 15 larvae per 24 c¢m’ diet, but differences among
treatments were not significant. Providing water or 5% honey water to adults
increased longevity by 7-10 days. Based on these findings the following
mass rearing procedures are suggested for CFB: Adults are first transferred to
air-enriched plastic bags and given 5% honey water. Aftr eggs are laid on walls
of the plastic bags, the bags are renewed every 1 or 2 days. Eggs are cut off from
the bags. Depending on the black-head stage of eggs, eggs are incubated at
different temperatures. The mass of eggs at the black-head stage are inoculated
on artificial diet of rearing container. After 10 days, corrugated cardboard strips
are put in the rearing container for pupation. Fifteen days later, the pupae are
collected from the cardboard strips for experimental use or further reproduction.
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Table 1. Composition of two experimental diets for rearing Eucosma notanthes

Composition Carambola diet"” Corn diet”
Agar 50.0g 70.0g
Sweet corn - 1200.0g
Carambola powder 100.0g -
Wheat germ 60.0g
Yeast 115.0g
Ascorbic acid 8.0g 11.0g
Cholesterol - 5.76g
Sucrose 70.0g
Methyl p-hydroxybenzoate 4.0g 3.9g
Sorbic acid - 4.0g
Aureomycin - 750.0mg
Formalin (40% ) 1.3ml
Propionic acid + phosphate 15.5ml
water solution™
Water 2000.0m! 2340.0ml

1) Modified from Vanderzant et al.{1962)
2) Cited from Hung et al.{1988)

3) Made by Dissolving 209 ml propionic acid in 41 ml distilled water and 21 ml phospheric
acid in 229 ml distilled water, then combining the two solutions.
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Fig.1. No. eggs of Eucosma notanthes on carambola
fruit, based on examination of 222 carambola
fruits
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Table 2. Duration of development in Eucosma notanthes reared on two experimental diets at 25

+2°C, 70+5%RH., and 12L: 12D photoperiod

Duration in days ( X+£8.1D.)

Stage X
Carambola diet Corn diet
Egg 4.8+0.5 5.9=09
Larval 226+3.2 184418
1st instar 44+06 4.0+0.8
2nd mstar 1.9£0.7 3.1+1.0
3rd instar 34+15 22408
4th instar 42122 22408
5th instar 8.1+3.6 7.0£1.0
6th instar 83+£13
Pupa 10408 99108
Adult longevity
g 11.8+3.3 174442
8 94+3.3 14.9%5.3
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Table 3. Head capsule width of Eucosma notanthes larvae reared on two different diets

Carambola diet Corn diet
Instar n Width of head capsule n Width of head capsule
{ mm, X£8.D.) {mm, X+S.D.)
1st 23 0.23+0.02 44 0.24+0.02
2nd 21 0.35£0.03 50 0.324+0.03
ard 17 0.52+0.04 43 0.51£0.04
4th % 3 0.74+0.05 19 0.79£0.06
& 4 0.71£0.05 24 0.681£0.06
bth & 1 0.69 -

FO  LREFEMATHERTESERG RERES

Table 4. Body size and weight of Eucosma notanthes pupae reared on different diets '’

) Size Weight
Diet Sex - )
Length ( mm) Width (mm) Lengthx width (mn*) { mg)
Carambola diet 2 71£0.2 2.240.1 15.6 21.0+2.5
) 6.0=0.1 1.8x£0.1 10.8 124409
Corn diet 2 7.5+0.3 23%0.1 13.5 21.9+3.8
& 57x0.2 1.§+0.1 10.3 10417

1) Mean £8.D. derived from 12 and 100 replicates in treatments of carambola and corn

diet, respectively,

209 hEREET—BHE=H



FE UREALSAHSETENTIESER R L =
Table 5. Larval and pulal mortality in Eucosma notanthes reared on two experimental diets

Mortality %)

Stadium
Carambola diet Corn diet

Larva 24.3 29.2
Ist instar 2.7 3.8
2nd instar 2.7 2.5
3rd instar 8.1 1.3
4th instar 5.4 5.1
5th instar 2.7 16.5
6th instar 2.7 -

Pupa 13.5 20.3

FN LURBALGHAEBHESRER . B0 (L - BB ORESRHEY
Table 6. Oviposition period, sex ratio, fecundity and environmental index of Eucosma notanthes

reared on two experimental diets at

25+£2°C, 70+£5% R.H., and 12L: 12D

photopericd.
) Period in days (X£8.D) Sex ratio Fecundity .
Diet — — ) E.L"Y
Preoviposition Oviposition (2 / 2+3) (eggs/ 2)
Carambola 55121 7.5+49 0.50 69.6 £ 96.6 7.16
Corn 53128 91146 0.47 127.0£93.0 9.83

1) E.I: Environmental index=In(SXEXF)/T X100, where In=natural logarithms,
S=survival rate, E=fecundity, F=sex ratio, and T=developmental period.
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Table 7. The influence of different oviposition substrate materials on pupation of Eucosma

notanthes
Material No. of newly hatched larvae per box Pupation rate ( % )
Parafilm 68.0+ 5.7 56.4+12.8
Plastic film 69.6 9.8 49.1+16.8 n.s.”

1) Mean=8.D. derived from 7 replicates. Data were transformed to arc sine /; prior to
analysis. The two treatments show no significant difference ( p>0.05, t-test ) .
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Table 8. Influence of different methods of inoculating eggs on to diet on pupation in Eucosma

notanthes
Method No. of box No. of newly hatched  Pupation
examined larvae per box rate € % )
Eggs on diet 4 195.0+56.7 93.246.5
Eggs encircled by diet 3 125.7+24.8 16.5+5.8 n.s.’

1) The two treatments show no significant difference ( p=>0.05, t-test ) .
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Table 9. Influence of larval density on pupation in Eucosma notanthes

No. larvae per 24em® of diet

Pupation rate ( % )

1
5
10

15

100.0+0
54.0£23.2 a"
66.0+19.0a
4871304 a

1) Mean+S.D. derived from 10 replicates. Data were transformed to arc sine fx prior to
analysis. Means followed by the same letter are not significantly different ( p=0.05,

Duncan’s multiple range test ) .
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Table 10. Influence of food on adult longevity in Eucosma notanthes

Duration in days { X£8.D.)

Food

Male
None 6,7+1.84a 25+1.54a'
Distilled water 14.4+15b 11.8+29h
5% Honey water 16.0+2.7 ¢ 128+15b

1) Means in the same column followed by different letters are significantly different

{ p<C0.05, Duncan’s multiple range test ) .
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