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ABSTRACT

Larvae of two polyvoltine and four bivoltine silkworm strains were reared
at the room temperature (25+1°C), high temperature (36+£1°C), and fluctuated
temperature at 12hr intervals, respectively. The results showed that, besides the
Ist instar, the high temperature treatment affected the survival rate more
seriously than the others. The polyvoltine strains were more tolerant to heat
than bivoltine strains at the 4th and 5th instars, and pupal stage. Among
bivoltine strains, the Chinese race “Feng” was the most tolerant strain,
followed by the Japanese races “Kuo” and “J-09"”; and the Chinese race Y C
54" was the most susceptible one. Th cocoon shell weight percentages were
found to be not significant different among treatments in polyvoltine strains,
but were different in bivoltine strains. A reduction in silk yields was found in
the treatments of the high and fluctuated temperatures. Newly-hatched larvae,
after heated in water bath, were placed inside of glass tubes and maintained at
44, 45, 45.5, and 46°C for 1hr, respectively. The mortality were 0, 12, 87, and
1009%, respectively. Mortality caused by severe heat—shock treatments could be
reduced by a prior exposure of larvae to a sublethal heat-shock treatment at
40°C for 30min—8hr. After heat shock treatment of 40°C for 6-8 hours, followed
by a 25°C recovery period (2hr) and a subsequent 47°C / 1hr shock treatment, all
larvae were found to survive easily. Same results were shown in the different
instars, at lower lethal temperatures. Fat-body cells and hemocytes of
fifth—instar larvae were collected after a severe 40°C / 1hr shock followed by a
25°C recovery period (2hr), and their proteins were compared with O’Farrel’s
two—dimensional gel electrophoresis. Three heat-shock—specific spots were
found, and their molecular weight were about 70kD. Although the normal
physiological temperature of the fifth instars ranged from 22 to 25°C, they could
produce the same heat-shock—specific spots as the temperature elevated to a 7 C
higher. The thermotolerant silkworm strain Nong appeared the
heat-shock-specific spots after a 32°C / 1hr shock, but the nontolerant strain C—
54 didn't.
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