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Effect of high temperature on ovarian growth and development in
the Japanese oak silkworm, Antheraea yamamai (Lepidoptera: Sat-

uriidae) ,a precious silkworm

YE Gong-Yin',HU Cui',GONG He* (1. Department of Plant Protection Zhejiang University » Hang=hou
310029,China; 2. Institute of Zoology, Academia Sinica,Beijing 100080,China)

Abstract: The result of this study indicated that the effect of high temperature on ovarian growth and de-
velopment was marked in the Japanese oak silkworm., Antheraea yamamai. Ovarian growth and develop-
ment in the 3rd and 4th instar larvae increased with an increase of temperature ranging from 20 C to 29 C .
and slightly decreased at 32 C. Whilst it was significantly blocked in the 5th instar larvae at 29'C and
32 C. As mature larvae or pupae were exposed to 32 C since the beginning of cocooning or 1st day after
pupation,ovarian growth and development was markedly arrested. Both ovarian size and content of soluble
protein in ovaries were smaller and lower than those of mature larvae and pupae reared at 26 C ,and con-
versely as exposed to 32 C since 6th day after pupation. In light of these results,it is suggested that the
proper temperature for rearing 3rd~4th and 5th instar larvae which were prepared for egg-raising were 26
~29C and 20~23 C ,respectively,and for protecting mature larvae or earlier pupae in cocoons was 26 C.
In additioneffect of high temperature on contents of DNA and RNA in ovaries was studied.
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Table 1 Effect of temperature on ovarian growth and development at larval stage (mm)

Long diam. x=+S. D.

Instar Checked day age 20C 23C 26C 29 C 32C
?; d 1 a 0.57+0.00 0.5940.01 0.6940.02 0.7040. 01 0.67+0.05
I
. b 0.7040.01 0.6340.0 0.7140.01 0.7140.01 0.7140.0
mstar
41 b 1 a 0.7140.0 0.7940. 06 0.7840.04 0.7740.16 0.65+0.03
4t
instar b 0.71+0.0 0.82+0.03 0.8440.02 0.8640.03 0.86+0.0
1 a 0.71+0.0 1.0740. 05 0.95+0. 04 0.92+0.02 D
-
J‘h 4 c 1.2140.04 0.9840.15 0.9640.07 1.00+£0. 08 D
ot
instar 8 d 1.14+£0.0 1.3540.06 1.20+£0. 04 1.094£0.05 D
12 e 1.23£0.02 1.35+0.05 1.1140. 02 0.86+0. 06 D

Short diam. x=+S. D.

Instar Checked day age 20C 23C 26°C 29 C 32C
:1 d 1 a 0.47+0.02 0.5540.01 0.5740.01 0.5440.03 0.554+0.01
I
. b 0.5740.0 0.5740.0 0.5840.01 0.5740.0 0.58+0.0
mstar
41 b 1 a 0.57+0.0 0.6340.03 0.6140.03 0.5840.02 0.55+0.01
4t
instar b 0.57+0.0 0.69+0.02 0.6640.03 0.6340.03 0.71+0.0
1 a 0.63+0.0 0.8840.05 0.67+0.03 0.7040.02 D
-
)» b 4 c 0.9340. 04 0.8340.10 0.7740.04 0.8340. 04 D
ot
instar 8 d 0.86+0.0 1.18+0. 04 0.9440.02 0.9240. 05 D
12 e 1.05+0.07 1.044£0.03 0.91+0.02 0.714+0.07 D
D D represents that all larvae are dead;a:1st day;b:last day;c:4th day;d:8th dayse:12th day
2 32C

Table 2 Effect of high temperature(32 C )treated since the beginning of cocooning on ovarian

growth and development at cocooning stage

) (mm) (mg/g)
. cC) (mg) ) )
Checked . . The size of ovarian sac(Long X Content of soluble
Temperature  Ovarian wet weight )
day age short diam. )a=+S. D. protein x=£S. D.
| 26 4.1 1.3140.19X1.00+£0. 02 10. 83+0. 39aA
32 3.1 1.0640.06X0.9740.03 6.05+0.12bB
. 26 4.4 1.4040.03X1.16+0. 05 11.49+1. 23aA
4
32 3.3 1.1240. 05X 1. 02+0. 02 2.454+1.11bB
g 26 5.6 1.5140. 07X 1.20+0. 04 22.6740.00aA
32 3.6 1.2040. 04X 1. 0340. 08 4.2940. 89bB
26C  32C t- s (Po.o1)
(Po.05) . 2 . In the table,only contents of soluble protein in the ovary between 26 C and 32 C

at the same daily age were compared by ¢-test,and the data with the same capital or small character were not significant
at Po.o1 and P, o5. Similarly in here after Fig. 2.

2.3.2 2,32C
0 1 , 8
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Table 3 Effect of high temperature(32 C)on the wet weight of ovary and the size
of terminal egg-chamber closest to the oviduct at pupal stage
(mg) X (mm)
Treated Checked Average wet weight Long X short diam. of terminal egg-chamberx+S. D.
beginning time  day age 26 C 32°C 26 C 32C
1 2.90 2. 40 — —
8 93. 33 86. 67 — —
1st day ~ _ _
. 12 754.10 359. 55 2.69+0.05X2.41+0.08 1.6340.35X1.4340. 35
after pupation _ _ _
16 1053. 03 588. 87 3.35+0.26x2.9340.13 2.7940.17X2.51+£0.24
6 10 116. 45 210. 40 1.1840.26X0.85+0.17 1.20+£0.17X1.0940.11
6th day 14 426. 27 738. 45 1.6740.44X1.5040. 45 3.034+0.02X2.73+£0.08
after pupation 18 572.90 910. 60 2.0840.29X1.89+0.27 3.0540.13X24540. 26
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4 DNA RNA
Table 4 Effect of high temperature on contents of DNA and RNA in the ovary at pupal and adult stage

DNA (mg/g)x=+S. D. RNA (mg/g)x=+S. D.
Treated .
beginning Checked - ] ‘ \
time day age 26 C 32C 26 C 32C
P4 0.132540. 0025 bB 0.177540. 0238 aA 0.21154+0.0052 aA  0.197440. 0047 bB
1 8 0.255640. 0344 bB 0.2881+0.0044 aA 0.7495+0.0068 aA  0.4583+0.0177 bB
1st 12 0.16504+0. 0013 bB 0.25754+0. 0238 aA  0.7828+0.0432 aA  0.4323+0.0094 bB
day after 16 0.118840. 0050 bB 0.198140. 0044 aA 0.7891+0.0068 aA  0.5380+0.0078bB
pupation 20 0.21134+0.0013 bB 0.3350+0.0900 aA 0.8432+0.0112 aA  0.6776+0.0161 bB
Al 0.1819+0.0131 bB 0.2850+0.0025 aA  0.695840.0333 aA 0.4807+0.0224 bB
6 10 0.271940. 0031 aA 0.2313+0.0000 bA  0.671940.0104 aA 0.5979+0.0104 bB
6th 14 0.318840.0275 aA 0.28504+0.0175 bA  0.645340.0141 aA  0.428140.0021 bB
day after 18 0.418840. 0438 aA 0.351940. 0356 bA  0.765040.0057 aA  0.275040.0042 bB
pupation Al 0.3000+0. 0388 a 0.319440.0156 a 0.4178+0.0031 aA 0.3740+0.0 bB
26 32C DNA RNA t- ,
(Po.o1) (Po.o5) In the table,only contents of DNA and RNA in the ovary between 26 C and 32 C at the
same daily age were compared by ¢-test,and the data with the same capital or small character were not significant at Py, o
and P, o5
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