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Summary

This study was conducted to develop an efficient artificial diet for
rearing Gryllotalpa orientalis, commonly known as the mole cricket. To
accomplish this, the effects of diets composed of wheat germ and fish
meal (diet A), rice brain and casein (diet B) and potatoes and casein (diet
C) on the survival and development of G. orintalis were evaluated. In
addition, the size of the egg cells, numbers of eggs, growth
characteristics were investigated.

The length of egg cells oviposited in the laboratory was 39.75%1.58mn.
The width of the egg cells was 29.01+1.05mm from the outside, and
23.8+0.54, 13.62+0.21mm from the inside. The average number of eggs
produced by G. orientalis collected in the field was 55.22+2.38, whereas
the average number of eggs produced by G. orientalis reared in the
laboratory was 55.44£2.54.

The average size of the eggs immediately after oviposition was
2.54mm><1.44mm, and the shape of the eggs at this time was oval. The
average size of the eggs immediately prior to hatching was
3.21mm>1.98mm.

The final G. orientalis nymphs observed were the 8th, 9th and 10th
instar. In addition, the percentage of each instar was 22.2%, 73.0% and
4.8% in G. orientalis provided with diet A. For G. orientalis reared on
diet B, the percentage of each instar was 38.0%, 54.0% and 8.0%. The
percentage of the 9th instar was the highest in G. orientalis reared on
diet A and diet B.

There were more males than females when G. orientalis were reared
on diets A and B. Specifically, the sex percentage was 53.1% (male) to

46.9% (female) for G. orientalis reared on diet A and 53.3% (male) to
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46.7% (female) for those reared on diet B. In addition, all adults observed
in this study were short winged with hindwings that did not cover the
abdomen.

The number of G. orientalis that survived on diets A, B and C was 39,
35 and O respectively. The results of a f—test revealed that the survival
of G. orientalis fed diet A and B did not differ significantly
(P=0.668>0.05). However, the survival of adults reared on diets A and B
was significantly different from that of adults reared on diet
C(P=0.03<0.05). The length of time that G. orientalis reared on diet A
remained in the nymph stage was 206.95+12.12, which was significantly
lower than that of G. orientalis reared on diet B (265.14+14.78 days;
Mann-Whitney U test, P=0.018<0.05).

The numbers of adults was highest and the period of instar was
shorter for G. orientalis reared on diet A than for those reared on the
other diets evaluated in this study. Therefore, diet A was more efficient

for artificial rearing of G. orientalis.

Key words: Mole cricket(Gryllotalpa orientalis), Artificial diet, Indoor

rearing
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Table 1. Composition of artificial diets used for rearing G. orientalis

Amounts of diets

Ingredient A B C
Wheat germ 100g - -
Fish meal 40g - -
Rice bran - 100g -
Casein - 40g 40g
Potato powder - - 100g
Ascorbic acid 1g
Cholesterol 2g
Sorbic acid lg
Vitamin 2g
Salt mix 2g
Methyl p-hydroxybenzoate 1g
Agar 1.2¢g
Distilled water 500ml
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Figure 1. Photographs of the egg cells of G. orientalis. A: A ovipositing

female in an egg cell, B: Eggs in the cell.
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Table 2. Size of the egg cells made in the laboratory by the wild females

Condition Part No. of egg cells Mean+SE (mm)
Length 16 39.75%£1.58
Outside
Width 16 29.01+1.05
Length 30 23.8£0.54
Inside
Width 30 13.62%0.21
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Table 3. Number of the eggs per egg cell of G. orientalis 1n

laboratory and the field

No. of eggs/egg cell

Conditi No. of 11
ondition o. of egg cells Mean+SE (n)
Laboratory 32 55.22+£2.38
Field 18 55.44+2.54

the



Table 4. The egg size of G. orientalis

Condition Part No. of egg cells Mean=SE (mm)
Right after Length 30 2.54x0.02
oviposition Width 30 1.44£0.02
Just before Length 30 3.21£0.04
hatching Width 30 1.9840.01
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Figure 3. Microphotographs of the first instar nymph. A : Right after

hatching, B : One day after of hatching.
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Figure 4. Microphotographs of the different nymphal stages. A:

Appearance of the wing buds of the sixth instar nymph, B: Protruding of
forewing and hindwing buds of the seventh—eighth instar nymph, C: Much
growing forewing and hindwing buds of the eighth—ninth instar nymph, D:
Thick wings of the eighth—-ninth instar nymph. FWB: forewing bud and
HWB: hindwing bud.
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Table 5. Difference of appearance of the last instar (%) feed on diet A

and B
Last instar
Total
Diets * 8th 9th 10th
nymphs(n)

%(n) %(n) %(n)
A 63 22.2(14) 73.0(46) 4.8(3)
B 50 38.0(19) 54.0(27) 8.0(4)

*Individual number
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Figure 5. Microphotographs of the male and female adults. A: Short

winged morph of the male mole cricket, B: Forewings of the female, C:
Forewings of the male.
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Figure 6. Growing change of the head width during development.
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Figure 8. Growing change of the body length during development.

Table 6. Comparison of the head width of the nymphs reared on diet A

Range of head width (mean®SD)(mm)

This study

Kim(1995)

1st
2nd
3rd
4th
5th
6th
7th
8th
9th

1.03~1.28(1.18+0.05)
1.20~1.37(1.30£0.04)
1.30~1.67(1.50£0.07)
1.59~1.97(1.81+0.09)
1.92~2.35(2.18+0.09)
2.23~2.80(2.54£0.12)
2.70~3.26(3.024+0.13)
3.13~3.75(3.38%+0.14)
3.40~4.15(3.73%£0.17)

1.1~1.3(1.02+0.07)
1.4~1.6(1.52+0.07)
1.8~2.2(1.93%0.14)
2.3~2.7(2.50%0.11)
2.8~3.2(3.00%0.12)
3.3~3.7(3.51%0.12)
3.8~4.2(4.00+0.09)
4.3~4.6(4.47£0.10)
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Table 7. Number of the survivals for rearing period

Diets Number of the survivals (mean#SE) df P
A 7.80+1.24 8 0.668
B 7.00£1.30

Table 8. Number of adult and nymph reared on diet A and B

. No. of
Diets . No. of Imago No. of nymph
survival
A 39 32 7
B 35 15 20
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3sk MAIGF9 t-test 23 P=0.030<0.052 <3t x}o]7} 2 tHTable 9).

Table 9. Number of eclosion reared on the artificial diets

Diets Number of eclosion (mean*SE) df P
A 6.40+1.08 8 0.030
B 3.00+0.71

E BeA= 3 53.3%, 4A 46.7%= F Als F &F SH[ES A9 2%

| AR 6%71F o @ktHTable 10).

o
=)
>
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o

Table 10. Sex percentage of G. orientalis reared on diet A and B

Diets No. of imago Male%(n) Female%(n)
A 32 53.1(17) 46.9(15)
B 15 53.3(8) 46.7(7)

AbE AY] ok 7IFE Wit 206.95%£12.12¢Y, AFE By 265.14+£14.78Y 0]

T

¢l3 Mann-Whitney A4 A3 P=0.018<0.05% e} A5 7F £-98F =)o)
7F 9dlom AlE AZF BEUY Hi 609 7+ @EE 9 tH(Table 11).
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Table 12. Developmental periods of G. orientalis nymphs

Diets
Stage
A B C
Egg 16.4%£1.1 16.3+0.8 16.8+1.3
1st 20.5£3.3 19.9£5.1 23.0£6.3
2nd 1L O o 15.1£2.8 15.3+6.2
3rd 12.6+2.7 15.3%£3.5 23.56£4.8
4th 12.8£2.1 etz -
5th 15.0%4.0 15.3+3.8 -
6th 20.9%£17.5 17.1£10.2 -
7th 26.1x18.2 26.6x£24.3 -
8th 51.3x£37.3 73.3£64.0 -
9th 84.3%£53.8 106.7£59.9 -
10th 102.7£27.6 162.0£14.8 -
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