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ABSTRACT

Bamboo borer is the larva of the moth, Omphisa fuscidentalis Hampson (Lepidoptera,
Pyralidae) and found in the northem mountains of Thailand. The larvae enter larval diapause
in September and the diapause lasts for 9 months. It is well known that the diapause are
regulated by the environmental stimuli and neuroendocrine system. In the present study, we
were interested in the effects of juvenile hormone (JH) on larval diapause termination. For
this end, we used juvenile hormone analogue (JHA) , S-methoprene. First, to determine the
dose-response of JHA, diapausing larvae were topically appiled with various doses of THA
(0.0001, 0.0005, 0.001, 0.005, 0.025, 0.05 and 0.1 ug/5pl of acetone) and
morphological changes of the larvae were observed. Control larvae were applied with acetone
only. Second, the larvae were topically applied with 1 pg JHA and haemolymph was
collected every 2 days for 20 days and at each stage of the skin color changes (G1, G2,
G3, G4 and G5), for determination of haemolymph ecdysone concentration by
radicimmunoassay (RIA). To examine the involvement of brain in the diapause termination
by JHA , diapausing larve were treated with various doses of JTHA (0.005, 0.025, 0.05,
0.1, 0.25, 0.5 and 1 pg/5ul of acetone) and their brains were Vextirpated. The
morphological and histological changes in the brain and the prothoracic gland (PG) were
also observed after JHA application. We also interested in the protein level in haemolymph
and found that the storage proteins changed in haemolymph in both sexes after treatment
with 1 pg of JHA. Haemoiymph were collected in various stages (day5, day10, dayl5 after



JHA treatment, prepupa, G1, G2, G3, treated pupa and natural pupa) to measure the total
protein level and to separate the storage proteins by SDS-polyacrylamide gel electrophoresis.

Results showed that JHA terminated the larval diapause in a dose dependent manner.
Higher doses examined caused the shorter the time~period for inducing pupation. The lowest
dose of JHA to terminate the larval diapause was 0.025 pg. The haemolymph ecdysteroid
titer increased after JHA application and significantly higher than that in the control. The
brains of G3 larvae which were obtained with JHA treatment changed in shape, and the optic
and antennal lobe developed as those in complete natural pupa. The PG cells also changed
after JHA treatment in nuclear folding for synthesis and storage of secretory substances. The
diapausing larvae responded to JHA after brain extirpation. This indicated that JHA may act
directly to PG to secrete ecdysone which caused pupation. JHA treatment caused the
haemolymph protein level to increase in early stage after treatment, then to decrease in nearly
the time of pupation. Storage proteins, SP1 and SP2 were found abandant in diapausing
larvae and were shown to decline in concentration in haemolymph during larval-pupal
transformation.

From these results, it is concluded that JHA terminates the larval diapause of the
bamboo borer by stimulating directly the PG and thereby increasing the haemolymph

ecdysone level.



