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AKIO OEHNUMA and YATARO TAZIMA: Feeding experiments of polyphagous silkworm

larvae on various plant leaves.

1.

Experiments were carried out to know whether or not the food choice of the silkworm,
Bombyx movi, could be solely attributed to the sensitivity to deterrent substances contained
in the plant leaves.

. Polyphagous larvae of two mutant strains, Brd and Sj, were used mainly as testers.
. Plant leaves tested for acceptability to the silkworm larvae were 27 species belonging to

15 families: (1) those reported so far as acceptable in any degree to the silkworm, i.e.
families of Moraceae, Compositae and Legminosae, (2) food plants used for raising wild
silkworms; Quelcus and Ailanthus, and (3) host plants of noxious caterpillars; i. e. Cameria.
Citrus, Diospyros, Prunus efc..

. A selective range of food plant taken by polyphagous larvae was roughly in parallel to that

of normal larvae when it was compared on plant species basis.

. A selective range of food plant of the newly hatched larvae were fairely broader than that

of grown larvae, just after the fourth moult.

. The mutant larvae fed on fresh leaves of Ailanthus altissima and Prunus Mume, although

both fresh leaves were toxic to them. The toxicity of P. Mume, however, disappeared
when the leaves were dried and given to larvae as a component of artificial diet.

. The leaves of akinonogeshi (Lactuca laciniata), which were known as good substitutes of

the mulberry leaves, were taken with preference by the silkworm, and the larvae grew
fairly well until spinning the cocoon successfully. However, once dried they lost nutritive
value and the ingested larvae did not grow.

. The leaves of azuki bean (Phaseolus angularis) was not toxic and the larvae grew fairly

well both on fresh leaves and artificial diet containing dried leaf powder until they spun
cocoon. Institute of Silkworm Genetics and Breeding, Itkura 1053, Amimachi, Ibarakiken,

300-03, Japan.
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Table 1 Results of feeding experiments on various plant leaves of the fifth instar larvae of Brd strain just after

the fourth moult. (Exp. 953)

Weight/head(g)
No. Family Species name Common name Survival* No. of feces
Start 24hrs increase

1 Moraceae Morus bombysis 77 100 0.70 1.02 0.32 484
2 Cudrania tricuspidata ¥y 100 0.717  0.87 0.16 445
3 Broussonetia Kazinoki awy 100 0.72  0.78 0.06 256
4 Ficus Carica AFY7 100 0.70  0.69 - 73
5 Humulus japonica VN 100 0.70 0.73 0.03 34
6 Compositae Lactuca laciniata TERISITY 100 0.69 0.98 0.29 377
7 Avtemisia vulgaris IEF 100 0.70 0.68 - 0
8 Fagaceae Quercus serrvata atz 100 0.70 0.68 - 0
9 Quercus aculissima 7 XF 100 0.71  0.68 - 0
10 Ulmaceae Zelkova servata 7Y ¥ 100 0.69 0.69 - 0
11 Celtis sinensis /¥ 96 0.68 0.65 - 0
12 Theaceae Thea sinensis F ¥ 100 0.69  0.66 - 0
13 Camellia japonica VoNF 96 0.70  0.67 - 0
14 Simaroubaceae Ailanthus altissima yrYa 40 0.70  0.67 - 38
15 Rosaceae Prunus Muwme 7 A 96 0.72  0.77 0.05 274
16  Ebenaceae Diospyros Kaki h ¥ 100 0.70  0.67 - 0
17 Legminoceae Trifolium repens say R 100 0.72  0.70 - 0
18  Cruciferae Brassica olevacea F Y 96 0.72  0.89 0.17 49
19 Rutaceae Citrus Aurantium ¥4 YA 96 0.72  0.69 - 0
20 Zanthoxylum piperitum V> a7y 96 0.72  0.70 - 0
21  Sauruaceae Houthuynia cordata NP AN 100 0.71  0.73 0.02 26
22 Chenopodiaceae Beta vulgaris VA 100 0.72  0.74 0.02 0
23 Salicaceae Salix babylonica A% 100 0.75 0.72 - 0

* 25 larvae for 24 hours.
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Table 2 Results of feeding on various plant leaves of
newly hatched larvae of Brd and Sj strains.
(Exp. 961)

Feeding grade

No Species name Common name
Brd Sj
1 Avtemisia vulgaris EEEd — +
2 Quercus servata a5 F4+ 4+
3 Vibrunum dilatatum A N ++ +
4 Celtis sinensis /% +4++ +
5 Thea sinensis F ¥ — —_
6 Liquidamber fomosana 77 + —
7 Diospyros Kaki B F + _
8  Trifolium repens saVYRXRI7Y¥ 4++4+ ++++

9 Citrus Aurantium 454 - -
10 Zanthoxylum piperitum ¥ > a v - -

11 Beta vulgaris TV + ++
12 Salix babylonica YUY FE ++4+ ++
13 Ailanthus altissima yrya +++ ++

Feeding duration: 24 hours

Table 3 Difference in feeding grade between mutant
strains (Exp.961)

Feeding grade

Lot no. Food plant -
Brd Si Sek Np
101 Quercus serrata +++ +++  + ++
102 Zelkova serrata + + - ++
104 Phaseolus engulavis +++ +++ +++ +++

104 Prunus yedoensis +++ ++ - +

Newly hatched larvae, feeding duration: 24 hours

Table 4 Difference in feeding grade between mutant
strains. (Exp. 962)

Strain Feeding grade
Food plant Brd Si Sek Np *Cl08
Quercus acutissima - + - + _
Zelkova serrata ++  ++ + ++ +

F+ A+ A
FH+ A+
++ o+ £+t

Phaseolus angularis
Glycine Max
Prunus yedoensis

I+

Newly hatched larvae, feeding for 24 hours
*Normal food habit strain
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Table 5 Further examination of survival and feed-
ing grade of grown larvae just after fourth

moult. (Exp.962)
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Table 6 Further examination of number of feces
excreted from grown larvae in relation to

fed plant. (Exp. 963)

Number Survival Larval

Food plant

Number of

survived % weight(g) feces
Morus bombysis 36 72 1.62 2,714
Quercus sevrata 47 94 —* 10
Quercus acutissima 0 [1} 87
Ailanthus altissima 0 0 29
Phaseolus angularis 50 100 0.92 294
Glycine Max 49 98 —* 107
Prunus yedoensis 50 100 0.98 930

Test strain: Brd, 50 larvae for 48 hours

*No increase

Table 7 Feeding experiment on artificial diet containing various plant leaf powder.

twelve days after hatching. (Exp.964)

Silkworm strain

Food plant Brd Si C108
Morus bombysis 1,332 — 1,455
Prunus yedoensis 270 256 71
Prunus Mume 154 - 37
Phaseolus angularis 535 213 132
Glycine Max 91 222 38
Lactuca laciniata 1,489 954 551

7 (Survival)

(100%) (96%) (100%)

50 larvae for 24 hours

Growth situation at

No. larvae Larval stage attained Survival Average Body wt.
Food plant

tested 1 2 3 4 Total % stage mg
Morus bombysis 395 1 10 355 366 92.7 3.97 179
Prunus yedoensis 382 363 8 0 0 371 97.1 1.02 6
Prunus Mume 354 0 1 21 327 349 98.6 3.93 174
Phaseolus angularis 384 0 0 38 305 343 89.3 3.89 167
Glycine Max 396 0 0 113 253 366 92.4 3.69 200
Lactuca laciniata 415 153 121 22 0 296 71.3 1.56 17

Test strain: Brd, Average stage: Weighted mean of each instar larvae.

Body weight: Mean weight of instars under lined.

Table 8 Feeding experiment on artificial diet containing various plant leaf powder. Growth situation at twelve
days after hatching. (Exp.964)

No. larvae Larval stage attained Survival Average Body wt.
Food plant
tested 1 2 3 4 Total % stage mg
Morus bombysis 288 0 0 34 244 278 96.5 3.88 133
Prunus yedoensis 302 270 0 0 0 270 89.4 1.00 4
Prunus Mume 223 0 1 191 20 212 95.1 3.09 107
Phaseolus angularis 254 0 0 67 175 242 95.3 3.72 109
Glycine Max 271 0 4 161 104 269 99.3 3.37 102
Lactuca laciniata 293 131 0 0 0 131 44.7 1.00 5
Test strain: Sj
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