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Supercooling points and freezing points of Grapholita molesta (Busck)
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Abstract Grapholita molesta (Busck) is a worldwide pest of fruit trees, and overwinters as mature larvae. The
suitable growing area of host plants has been enlarged with the new variety breeding of fruit trees and climate war-
ming. In order to determine the cold resistance of G. molesta , or is it possible to migrate to the cold areas follow-
ing the enlargement of suitable growing area of host plants. The supercooling points and freezing points of differ-
ent development stages, larval instars, sex of pupae and adults, and conditions were measured, so as to judge
whether they could overwinter successtully or not. The results showed that there was no significant difference in
the supercooling points and freezing points for the two sexes of pupae and adults, and the supercooling points and
freezing points differed among different developmental stages and larval instars, and larval conditions. The ranking
of the supercooling points and freezing points for different developmental stages was as followed: larva™>pupa™>
adult. The supercooling point (—12.4740.27)C and freezing point (—8.21%0.41)C of 5th instar larvae were
lowest, whereas the supercooling point (—9.23+0.38)C and freezing point (—5.06+0.37)C of 4th instar lar-
vae were highest. When compared with indoor larvae without cold acclimation, outdoor larvae had a lower super-
cooling point (—24.4240.69)C and freezing point (—10.2140.71)C, but the supercooling point of indoor lar-
vae could be reduced by cold acclimation. Therefore, our results indicated that the cold resistance of mature larvae
was strong, and it could be improved by cold acclimation.
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Table 1 Supercooling points and freezing points of Grapholita

molesta during different stages

12673 AR/ C vk /C

Stage Supercooling point Freezing point
4 Larva (—10. 60=£0. 20)a (—6.75%0. 22)a
i Pupa (—17.9540. 29)b (—12.31%0.42)b
Jg L Adult (—20.5840.50)c (—13.33%3.94b
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Data in the table are mean®=SE. Means within the same column
followed by different letters are significantly different (Turkey ’s
studentized range test: P<Z0.05). The same below.
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Table 2 Supercooling points and freezing points in different
instars of Grapholita molesta larvae
ies ] WA/ C #hivkmi/C

Larval instar Freezing point
(—7.67%0.42)b
(—6.0640. 36)a
(—5.06740.37)a
(—8.2140.41b

Supercooling point
2 % 2nd instar (—10.1740. 38)ab
3 #% 3rd instar (—10.5440. 31)b
4 % 4th instar (—9.23%0. 38)a
5 #% 5th instar (—12.4740.27)¢c
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Table 3 Supercooling points and freezing points of male and

female Grapholita molesta pupae and adults

el HRHE /T 4kt /C

Sex Supercooling point Freezing point
Wk Female pupa —18.5040. 43 —11. 6040. 75
HEWH Male pupa —17.4040. 38 —13.0640. 34
M % Female adult —21.2840. 64 —13.2040.71
R Male adult —19. 8840. 76 —13. 43%0. 64

2.4 ZUNE O BRARRIME T4 HAST R A AR LK S

XFFARFEIEE T G2 RUL B = PR SR AR 1
Sl BV A A VK I E A R I SRR EE R 4
W S AETE R 25 55 (F=86. 16,d =2, 89,
P<0. 05,38 O AR UGS E i el o (—24. 42+
0. 69)°C s Rt gl Rk 2, S (—17. 56 +0. 84)°C;
ENAFR R, R (—12.4740. 27)°C,
SR LR B (F=5.28,df=2,94,P<0. 05,3
4 IR 25 VK B (—10. 21£0. 7D C L, %
AL FRfI R 2 (—8. 2140, 41)°C , % A F 4 B i
WA SRR, N (—7.89710. 48)°C AN A%
LGERALE Y SEP=L W N

F 4 RRERE T RS E SR LKA

Table 4 Supercooling points and freezing points of

Grapholita molesta larvae under different conditions
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Larva source Supercooling point Freezing point
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