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The Optimal Temperature of Hibernation for the
Diapausing Pupae of Antheraca pernyi

— From the Point of View of Fertility —

Sadaya KaTsuNo

(Laboratory of Sericology, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Fig. 1. Preservation temperature in hibernation

period of the diapausing male pupae.

Semi-solid bands: 4.5+0.5°C, Open bands: normal
room temperature.
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Fig. 2. The hatchability of the eggs deposited
by female adults which had been mated
with male adults from each experimental
group.

¢ : Average +95% confidence limits.
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Fig. 3.

The 1st meiotic division of the spermatocytes in the pupa on the 5th day of
incubation in the Control group.

A': Eupyrene spermatocyte, B: Apyrene spermatocyte. Scale A, B: 10 um.

7oL D LRI D, KPRZT, b oMifndiiiE
B2 ERT538 1 H b & 025 Hio ki A6 Clims
L7225 iR 5 H R DT HURLR B X 5izit b,
FEDBIIEZETHRANDOBIT - TR L, Lihs
- TR 07 2 BBV 2RI 2 BB K 1
St WICH KR F R 1L A 21 HOMclic 21
b, COREIIMHEESBHFTHEL T
WARKUD (X 1{EHID RIREL Y 7 4 121 30T, LI
RO BOERIETHRABEL TR I &b, (Lifirk
EhoBRE OB EINIcLDEE LS, Lo LAR
P THPOF RS T iR 10 @ B o W ik
L#py, 15 HHICHOSEA SR, 20 H HaHRHIE
5 E TS ED L DHFEEL S/ MERHEN~TIH L.
Licho TERBEFOBERNL, AR
BT ARG AU < 2B RIS h i, Zh
AL, SRR REHON 35t} B BLh 5 R T & OV
ETFOMETENIEEEEFOBE LR, wTh
DOER L 2EBICXKPIEND & Eidlnhotcs, T b
b, BCEN B ALk PRI & 7 B MRS X iniiR ¢
5 HHOW TS RBlEEh, TOBIIEEETFE~AOE
T » THRATY Lic, Lieds o TEBGRS T80 bn
Uit 10 g HoW e abh, 5 HEHAL 10 HHICE
BDETEVBDL ONEEL B/ IMEREER A~ LT
®, 20HHENB 25 HBICES ¥ TSRO LDIEE
MBIRMTI ZLic L 0, BENOEEE T kL)
L7,

L EDHRELE, BMIIEHREINIZSHOE KRG iLm
itk 10 B H £ TOWRTIsWGRIEL, 2huc{l - Tk
%5 B 0 LAREDIFT 2 5 MU Fo 5 24 8 o> 75 15 Rl
MHHEHEETHETR I N LOEELORS, Lok

L 1 1. 1
Month 11 12 1 2 3
Day 21 17 10 4 1 25 5

a
10 15 20 25(A)

| Normal reom |

temperature Incubation ——“I

Fig. 4. Schematic illustration of quantitative
changes of the spermatocytal cysts
and sperm bundles in the Control
group.

Eupyrene (Es) and apyrene spermatocytal cysts

(As) at the stage of meiotic division. Eupyrene

(Eb) and apyrene sperm bundles (Ab). (A):

Adult.

Single arrow: The time at which the eupyrene

spermatozoa initially get out from the testicular

follicle.

Double arrow: Indicates the same point for

the apyrene spermatozoa.
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group. For explanation see Fig. 4.
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the temperature of hibernation expe-
rienced by the male pupae.

$ : Average495% confidence limits.
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Number of mature eggs and eggs laid

Temperature treatment of the female pupae

Fig. 7. The number of mature eggs found in
the adult female and the number of
eggs laid against the temperature of
hibernation experienced by the female
pupae.

$ : Average+95% confidence limits in number

of mature eggs, ¢ : Ditto in number of eggs

laid.
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Temperature treatment of the female pupae
Fig. 8. The hatchability of the eggs against
the temperature of hibernation expe-
rienced by the female pupae.

4 : Average+95% confidence limits.
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Table 1. The relationship between the preservation temperatures in
the hibernation periods of the diapausing male pupae in each

group and the ability of adult male to copulate with the

adult female

Experiment group I

Experiment group II

No. of male No. of male

No. of male

s No. of ; ¢ No. of No. of male :
Each male adults which  adults which Each male adults which  adults which
group adults could be could not be | group adults could be could not be

mated mated mated mated

5°C 15 10 5 25°C 9 9 0

A 13 6 A’ 12 11 1
B 11 3 B’ 13 12 1
C 14 10 4 C’ 13 13 0
D 10 9 1 D’ 12 12 0
E 12 11 1 E’ 12 12 0
F 10 9 1 F’ 14 12 2
G 11 10 1 G’ 12 5 7
25°C 9 9 0 5°C 15 10 5
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Fig. 13. Experiment group I. The hatchability
of the eggs deposited by female adults
which had mated with male adults from

each experiment group.

¢ : Average+95% confidence limits.
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Summary

The optimal temperature of hibernation for the
diapausing pupae of Antheraea pernyi was studied
from the point of view of fertility and the results
obtained as follows:

(1) From the results of hatchability of the eggs
it was found that the range of optimal temperature
of hibernation for the diapausing male pupae
existed below 4.540.5°C. These facts were sup-
ported by observation of the spermatogenesis.
Namely, that the grown germ cells and eupyrene
spermatozoa in the diapausing male pupae under
normal room temperature of —5~10°C degenerated
temporally. Although, new eupyrene spermatozoa
were formed from the young germ cells due to the
diapausing male pupae being continuously exposed

to low temperature of —5~5°C for about 50 days
during the hibernal period under normal room
temperature. On the other hand, the germ cells
continued degenerating and re-formation of new
eupyrene spermatozoa was not observed when the
diapausing male pupae preserved at a constant tem-
perature of 4.5+0.5°C during the hibernal period.

(2) 1t was found that the optimal temperature
of hibernation for the male and female diapausing
pupae was 2.5°C from the hatchability of the eggs
of the adults which mated with the female and male
adults at normal room temperature respectively.

(3) From the relationship between the period
of treatment under 2.5°C and the period from
incubation to emergence in the diapausing pupae,
it was found that it was necessary to expose the
diapausing male and female pupae to 2.5°C for 4~5
months for diapausal termination.

(4) During the hibernal period of 130 days for
the diapausing male pupae, when the pupae were
exposed to 2.5°C for the entire period, the hatcha-
bility of the eggs produced from the mating of the
male adults with normal female adults was high
but the hatchability was markedly low in the case
of 5°C.
were exposed to 5°C before or after the 50th day

Regardless of whether the male pupae

from the commencement of temperature treatment,
if the pupae were exposed to 2.5°C during either
If the

temperature was changed at another point in the

period, the hatchability remained high.

hibernal period, rather than at day 50, the hatcha-
bility was decreased. From the above results, it
was found that the critical time of both tempera-
ture corresponds to the 50th day after commence-

ment of temperature treatment.
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Explanation Plate

Plate I.
Abnormal germ cells and normal spermatozoa in the Control group

1. A large number of abnormal spermatocytal cysts I (arrow) in the pupa on Mar. 1.

2. A small number of abnormal spermatocytal cysts 11 (arrows) mix with the normal sperm-

atocytal cysts on Mar. 1.

3. A large number of abnormal eupyrene sperm bundles (arrows) in the pupa on the 10th
day of incubation.

4. A large number of new eupyrene spermatozoa (single arrrow) above the basement mem-
brane of the testicular follicle and a large number of apyrene spermatozoa (double arrow)
in the vas efferens in the pupa on the 19th day of incubation.

Scale (1-4): 100 gm.

Plate IL.
Abnormal germ cells in the 4.53-0.5°C group
5. A large number of abnormal spermatocytal cysts II (arrows) mix with a small number

of normal spermatocytal cysts in the pupa on the 4th day of incubation.
6. Many degenerate substances (arrow) in the pupa on the 10th day of incubation.

7. Abnormal eupyrene (arrow) and apyrene sperm bundles (double arrow) in the pupa on
the 20th day of incubation.
8. Various abnormal germ cells in the testicular follicle in the pupa on the 20th day of

incubation.
Scale (5-8): 100 pm.
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Plate II




