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Changesin biochemical substances during the diapause
of Aphidoletes aphidimyza
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Abstract [Objectives] To investigate changes in key biochemical substances during different stages of the diapause of
Aphidoletes aphidimyza in order to better understand the metabolic characteristics of this species and physiological mechanism
regulating diapause in insects in general. [Methods] The amount of key metabolites (total protein, total carbohydrates,
glycogen, trehalose and glycerin) and fresh body weight, were measured in non-diapausing, diapausing and post-diapausing A.
aphidimyza (diapause induced mature larvae, diapausing prepupae and post-diapause adults). [Results] (1) The fresh weight
and amount of biochemical substances in diapause induced mature larvae were significantly higher than those in
non-diapausing individuals. (2) Trehalose and glycerol significantly increased in diapausing prepupae; in 60 day-old
diapausing prepupae these were 1.80 times and 1.73 times, respectively, the levels of these substances in non-diapausing
prepupae. (3) The fresh weight, and trehalose and glycerin levels of post-diapause adults were significantly higher in those of
non-diapausing adults, whereas the opposite was true for glycogen levels. (4) Total carbohydrate and glycogen levels gradually
decreased with diapause stage, from diapause-induced mature larvae to post-diapause adults. Total protein content fluctuated,
declining from diapause-induced mature larvae to the anaphase of diapausing prepupae, before rising in post-diapause adults.

The opposite trend was observed for trehalose and glycerin. [Conclusion] These results indicate that diapausing prepupae
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accumulate trehalose and glycerin to meet the energy requirements of diapause, and to protect them from environmental stress.

Key words Aphidoletes aphidimyza; diapause; biochemical substances
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Fig. 2 Total protein content in nondiapause and diapause Aphidoletes aphidimyza
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33 JiSRIRSE: i E R S A A R A RIT 5T - 847 -

t=5.03, P<0.01; M : i & M#FR(3.14+0.20) pug/mg,
JEMEH (2.0440.29) pg/mg, t=7.03, P<0.01], #
B TN H I A BE A R B R]AE R % RS N
(F=7.81, P<0.05), 60 dHfik%] 4.52 pug/mg,
AAERAE TR 1.73 1%, JE0 T S EBEAR

5_

~7
L
Zg 3t B

| d d
w8,

2

< L
25

=

R A F BB H S B 2ER AR (F=1.79,
P=0.21 ). B BRI 5 S 0 H S 5K,
BEEHHE KT, WE 60 d i Hh & & W E
JEAREE WM R 178 £, W E M BRJE FEIR
(F=7.88, P<0.01) (¥ 6)-

a
c c

A

|

[=}

ND D ND D10

ERYH
Mature larvae

Wik Prepupae

D20 D30 D60 ND D
S H Adults

K[E% B BB Different developmental stages

E5 REEEIEHEE

HEIMEBERESE

Fig. 5 Trehalose content in nondiapause and diapause Aphidoletes aphidimyza
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