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YOSHITAKE * Effect of photoperiod on the diapause egg production in the tropi-

cal races of the silkworm, Bombyx mori

An investigation was carried out on [th: effect of constant photoperiod and changes in the
photoperiod on the diapause egg production in the tropical races of the silkworm, Bombyzx mo;'i,
especially in Ringetsu. All the tropical races investigated showed the long-day photoperiodic res-
ponse to the constant photoperiods, 15L.9D and 12L12D, to which silkworms are exposed during
the rearing seasons in Japan. The tropical races were divided into two groups with respect to the
pattern of the photoperiodic response. Races belonging to one of the groups were Cambodge (fixed
race), Mysore and Ringetsu. Their diapause egg production was more affected by changes in the
photoperiod than by a constant photoperiod. Races belonging to the other group were Annam,
Cambodge, Pure Mysore, Br9 and Nk4. Their diapause egg production was controlled mainly
by the photoperiod during the developmental stages following the onset of the third larval instar.
The tropical races were also divided into two groups with respect to their sensitivity to photo-
period. Br9 and Nk 4, preserved at the Faculty of Agriculture, Tokyo University of Agriculture
and Technology, were found to display a low sensitivity. In contrast, the other races, preserved
at the Division of Breeding, the Sericultural Experiment Station, showed a striking sensitivity.
These results suggest that the seasonal changes in the diapause egg production in the tropical
races, which was observed during the rearing seasons at the Sericultural Experiment Station, was
induced by the photoperiod.

(Faculty of Agriculture, University of Tokyo, Bunkyo-ku, Tokyo 113)
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Fig. 1. Design of photoperiodic treatments during
the development of the silkworm. The plain rec-
tangles and the shaded rectangles represent diffe-
rent photoperiods, respectively. Insects were ex-
posed to constant and changing photoperiods (a),
and, especially in the case of Ringetsu, they were
exposed to different photoperiods during one of
the developmental stages (b).



324 AT RFHE

RofEE» LEHRORETE, WMoRES LTENC
EHET, BELEFL5CE L, HHg, HE
THE Ui, REREAEBEXRTYAVI, BH0R
Bz, Moo iBic X b 100~1600 lux O
BTLH L, BELRIZOMOBREERICOWT
i1, TEBRRIEIRD L SCHEB L, ok,
P EoBEHIMT, HRA¥EETEYRERM >
AF Ay —RWT NKRAEREERSE (HARE
BHERED 2FEALTIT -1,

3. {RERMEOHE

WA (1982) I# U, KX N OKIRIIA 80% L
Fo b DR RIEINRK, 20% LI T 4 0% IEKIEDR
BXEL, ZORDOLOXRAINMEX E LTREFIL
oo £ LT, KRIEINREE O, SBREERT5E
&%, FRENOEBREOKIERE LTELETER

R LT, N

# #

1. BRER&HOZEIHAOKRERCRIETHE

6L 18D DE AL 18L6D DE HE MY BE
L, 19814 8 A T A HI0 AW AT CERE T
otc, BRZES L7Di% 25°C CHEE LT EEic
ALk, BEHOH R& B3, Bl Lch-
foo HERR T, ThEh 30 BEL2HE L,

fERI1x, Table 1, 2 iR LT, Wb
D HESER, HAOKRBECEHESLRIE L T

o5E H4E

%, 18L6D & 6L18D Tix, ThFh 0% & 94.1
BOEKIERER LI, Lich->TC, AL, i
O HEE&FCH LTRBEOX AR TRIEE A R
ELTWBEWz 5 (Table 1),

A-E&Mt0EiL, 18L6D—->6L18D niEHILY
2EH D AREE T >4, 6L18D LRAEE
HERL EOKRIRELXR L, SEREECOEA®L
T4, 1BL6D iwki} 5 0% DIRIRE L T4
K ¥7e 61.5% DKIRRER LI, ¥, 6L18D—
18L6D D BILDOBFAEL, BLORENE IR L,
{EVRIRE AR LA (Table 2), D X3, BY
e E BLPR AL X - C, EHEGPRE
SELIIER U2y, £hUE (B35 WILTF) ok
RERNRE LR,

Table 1. Effect of constant photoperiods on the
diapause egg productino in the tropi-
cal race, Ringetsu.

Photoperiodic Diapause
treatment (%)
18L6D* 0
6L18D* 94.1
15L9D 7.9
12L12D 16.7

x . Photoperiod during egg incubation was not
controlled.

Table 2. Effect of changes in the photoperiod on the diapause egg production in

the tropical race, Ringetsu,

Stage at transfer®

Photoperiodic
Larval instar
treatment Pupa
1st 2nd 3rd 4th 5th

18L6D —6L18D** — 91.7 100.0 91.7 61.5 —
6L.18D —18L6D** —_— 0 0 7.1 52.9 —_—
15L9D —12L12D 23.9 70.4 79.6 78.6 40.0 10.9
15L9D —13L11D 0 70.0 73.7 87.5 46.2 0
15L9D —14L10D 0 10.0 66.7 26.1 13.3 0
12L12D—15L9D 4.3 2.0 0 0 2.7 8.5
12L12D—14L 10D 25.0 6.3 12.5 0 6.3 10.0
12L12D—13L11D 0 16.7 50.0 1.1 33.3 7.1

* : Insects were transferred within 24 hr of hatch or ecdysis.
** ; Photoperiod during the egg incubation was not controlled.

Figures in the table denote the diapause(%).
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Table 3. Sensitivity to photoperiod of each developmental stage in the tropical race, Ringetsu,

Stage at which the

Stage at which the

Photoperiodic exposure to Diapause Photoperiodic exposure to Diapause
treatment 121.12D occurred (%) treatment 15L9D occurred (%)
15L9D«-12L12D Egg (Embryo) 4.3% |120L12Do15L9D Egg (Embryo) 23. 9%
Larva 1st instar 0 Larva 1st instar 40.0
2nd instar 3.8 2nd instar 22.2
3rd instar 15.8 3rd instar 7.1
4th instar 15.0 4th instar 5.6
5th instar 22.2 5th instar 0
Pupa 10. 9* Pupa 8.5%

* ; Data from Table 2.
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Table 4. Effect of constant photoperiod and changes in photoperiod on the diapause egg

production in the tropical races.

Photoperiodic treatment

Race 15L 9D constant 12L12D constant 15L9D—12L12D* 12L12D—15L9D*

Cambodge (fixed race) 26.6 57.6 89.0 14.1
Annam 23.0 62. 2 60. 0 15. 4
Cambodge 12.5 74.5 71.3 24.3
Pure Mysore 38.7 97.5 95.8 72.2
Mysore 85.0 92.2 98.8 41.7
Ringetsu 34.9 36.7 100 3.8
Br 9 23.1 41.9 38.7 31.7
Nk 4 0 6.3 15.5 0

* : 3rd instar larvae were transferred within 24 hr of ecdysis.

Figures in the table denote the diapause (%).
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