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Abstract

The final instar larvae of the bamboo borer are in a period of developmental arrest called
larval diapause that lasts for nine months from September to the following May. The body of
bamboo borer is consisted of 13 segments and divided into 3 parts, head, thorax and abdomen. A
pair of fore wing imaginal disks locates on the either side of mesothorax and the hind wing
imaginal disks in metathorax. The disks develop from the imaginal disk cells and into the
complete wing after pupation. The investigation of growth and differentiation of the wing
imaginal disks was carried out during the last larval instar of the bamboo borer from September to
the following April. Results showed that the size measurement of both fore and hind wing disks
increased gradually from November to April. The protein assay revealed that the continuous
increase in the protein content was observed from November and highest in April. Disk growth
and differentiation were cormrelated with ecdysteroid titer that increased in the late of larval
diapause period but before entering the pupal stage.

The previous studies showed that topically applied juvenile hormone analogue (JHA) and
20-hydroxyecdysone (20E) induced pupation of the diapause larvae. Accordingly, we determined
the effects of the application of JHA on the size of the wing disks and protein amounts in

individual disks. It was found that JHA stimulated the growth and differentiation of disks, an



increased trachea formation and expansion within the disks. JHA caused disks enlargement,
which was correlated with the protein content in a dose-dependent manner. JHA induces pupation
by increasing the ecdysteroid titer through the prothoracic glands (PG) activation, which
stimulates cell proliferation and differentiation of the disks during metamorphosis. An injection of
20E into the final instar larvae at concentrations of 0.1, 0.5 and 1.0 g showed that both the size
and protein content increased in a dose-dependent manner, similar to the effects of JHA
application. Culture of the disks in Grace’s medium containing various amounts of 20E (0.05, 0.1,
0.25 and 0.5 pg/ 1 ml) revealed that 20E induced morphological changes of the disks. In
conclusion, 20E is capable of inducing the development of disks both in vivo and in vitro.

JHA is tightly involved in the termination of the larval diapause in the bamboo borer.
JHA induces an increase in the ecdysteroid titer and thereby stimulates the growth and
differentiation of the disks. Changes in the expression levels of ecdysone receptor (EcR) mRNA
in the larval wing disks was investigated after JHA treatment. Results showed that JHA
upregulated the expression levels of both OfEcR-A and OfEcR-B1 isoforms, mRNA levels of
both isoforms were observed to increase 5 days after JHA application and attained the peak on
day 10 followed by a rapid decrease to a low level after entering GO-G2. These results indicate

the regulation of EcR gene expression by ecdysteroid titer.



