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JuNn KoBayvasHi, SATosHI TAKEDA and Hiro-axr Yanacawa: Effects of light and
nutritional conditions on the timing of ecdysis in the 3rd instar larvae of the silkworm,
Bombyx mori

Studies were carried out to elucidate the effects of light-pulse and both protein and
B-sitosterol contents in the artificial diet lacking mulberry leaf powder on the mor-
phogenetic events of the silkworm larvae in the 3rd instar. Changes in the body
weight, hemolymph ecdysteroid titer and protein concentration were also analyzed
throughout the instar. The peaks of the ecdysteroid titer and the body weight levels
occurred at 68-72 hrs after the 2nd ecdysis under the continuous dark conditions.
Eight hrs later apolysis occurred and hemolymph protein concentration became maxi-
mum. Finally ecdysis occurred 20-24 hrs after the apolysis. By the application of
light-pulses at 12, 36 and 60 hrs after the 2nd ecdysis the occurrence of both apolysis
and ecdysis was advanced by about 4 hrs, whereas by the application of light-pulses
at 24 and 48 hrs it was delayed by about 4 hrs. Although the duration of the 3rd
instar was prolonged when the content of either proteins or B-sitosterol in the diet
decreased, ecdysteroid secretion responsible for ecdysis was not affected by these
nutritional conditions. (National Institute of Sericultural and Entomological
Science, Tsukuba, Ibaraki, 305)
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Fig. 1. Effects of light-pulse on changes in

hemolymph ecdysteroid titer (a) and
‘ lo protein concentration (A) and the
- ] 4 timing of apolysis (white bars) and
] ecdysis (black bars) in the 3rd instar.
1500 Each point of ecdysteroid titer and
protein concentration represents the
mean (+SD) of 5 individual measure-
ments. The 3rd instar larvae were
reared in continuous dark (A), or
were subjected to the light-pulse at
o 60 ol ° 12 (B), 24 (C), 36 (D), 48 (E) and

HRS AFTER THE 2ND ECDYSIS 60 (F) hrs after the 2nd ecdysis.
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Fig. 2. Effects of protein content in the diet
on changes in the body weight (be-
fore apolysis: M, after apolysis: O),
hemolymph ecdysteroid titer (A) and
protein concentration (A) and the
timing of apolysis (white bars) and
ecdysis (black bars) in the 3rd instar.
Each point of ecdysteroid titer and
protein concentration represents the
mean (+SD) of 5 individual measure-
ments and each point of body weight
is an average of 20 larvae. The 3rd
instar larvae were reared on the diet
contained 20% (A), 10% (B) and 5%
(C) protein, respectively.
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Fig. 3. Effects of S-sitosterol content in the
diet on changes in the body weight
(before apolysis: M, after apolysis:
), hemolymph ecdysteroid titer
(A) and protein concentration (A)
and the timing of apolysis (white
bars) and ecdysis (black bars) in the
3rd instar. Each point of ecdysteroid
titer and protein concentration repre-
sents the mean (+SD) of 5 individual
measurements and each point of body
weight is an average of 20 larvae.
The 3rd instar larvae were reared on
the diet contained 1.5% (A), 0.3%
(B), 0.15% (C), 0.03% (D) and 0%
(E) B-sitosterol, respectively.
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