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Cold tolerance and cold tolerant substances of larva and adult of

Dendroctonus valens LeConte

DONG YaXin' PEI JiaHe' SHAO Yu-Ying® ZONG Shi-Xiang' HOU Ze-Hai'" ( 1. Beijing Key
Laboratory for Forest Pest Control Beijing Forestry University Beijing 100083 China; 2. Weifang
Natural Resources and Planning Bureau Weifang 261000 Shandong Province China)

Abstract: To clarify the cold resistance capacity and main cold-tolerant substances of Dendroctonus valens
LeConte the supercooling point and freezing point of overwintering larvae and adults were measured and
the antifreeze in overwintering and non-overwintering larvae and adults protected substances were
measured. Results showed that there was no significant difference between the supercooling point of larvae
—-18.34 £ 0.26°C and adults — 18.59 + 0.63°C in wintering period whereas the freezing point was
significantly different between larvae — 10. 17 £0. 36°C and adults — 15. 90 £0. 70°C in wintering period.
The contents of fat glycerol trehalose and sorbitol in overwintering larvae were significantly higher than
those in non-overwintering larvae and there were no significant differences in the contents of water
glycogen and protein. The contents of glycogen glycerol trehalose and sorbitol in overwintering adults
were significantly higher than those in non-everwintering adults and there were no significant differences
in water fat and protein. The results showed that the glycerol trehalose and sorbitol were the main

antifreeze protective substances of the larvae and adults of D. valens which may play an important role in
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the overwintering period. Moreover fat plays an important role in the overwintering period of larvae and
glycogen plays an important role in the overwintering period of adults.
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Fig. 1 Mean monthly temperature and mean monthly minimum

temperature at the collection site of Dendroctonus valens
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2.2 (1=7.279 df=53 P<
1 0. 05) 9.7°C
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Table 1 Supercooling point ( SCP) and freezing point ( FP) of overwintering larvae and adults of Dendroctonus valens
(°C) Supercooling point (°C) Freezing point
Stage Sample number * *
Mean + SD Max Min Mean + SD Max Min
Larva 30 -18.34 £1.45 a -15.6 -21.7 -10.17£1.97 b -6.5 -16.2
Adult 25 -18.59 £3.14 a -13.4 -24.5 -15.90 £3.50 a -9.8 -23.4

(P <0.05) ., Note: Different lowercase letters in the same column indicated

significant difference (P <0.05) .

2.3 (t=-1.119 df=8 P>0.05) ( 2F).
(1 ) (5 ) (1= -0.184 df=17 P>0.05) ( 2-G)
(t=12.038 df=10 P <0.05)( 2-A). .
(1=4.091 df=12 P<0.05) ( 2-B).
(1=2.812 df=12 P<0.05) ( 2-C). 3
(1=4.365 df=16 P<0.05) ( 2-D)

o 1 031.67 = 3.1
80.20 pmol /L 64.27 £5.18 pmol/L;
52.99 +5.93 mg/g 28.19 +
1.28 mg/g; 25.60 +3.84 mg/g ( Sgmme et al. 1999)
15.82 £0.98 mg/g; 1.49% +0.14% ( Lee 1991;
0.71% +£0.11% . (t=1.292 2015) » Dastarcus helophoroides
df=16 P>0.05) ( 2E). (t=1.525 Fairmaire -23.9C
df=15 P>0.05) ( 2F). (t1=-1.841 -27.3C
df=18 P>0.05) ( 2-G) ( 2010) .
o Osmia excavata Alfken
( 0 631.77 £112. 65 pmol/L; -26.48C -18.4%C
0 89.99 +12.25 pmol/L; t=4.781 df =
4 P<0.05) ( 24). ( D 24.13 ( 2001) o
2.06 mg/g; 0 9.03 £0.73 mg/g; ¢ = Galeruca daurica Joannis
7.894 df=10 P <0.05) ( 2-B) -29.8 ¢
( © 37.38 1. 82 mg/g; D 14.55 % 0. 88C (
2.78 mg/g; t=5.802 df=6 P <0.05) ( 2- 2014) .
C) o -18.34 £0.26°C
( -18.59 +£0.63°C
© 21.55 £1.93 mg/g; © 13.30 £1.41
mg/g; t=3.456 df=8 P<0.05) ( 2¥). o
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Fig. 2 Contents of various substances in the larvae and adults of Dendroctonus valens at different wintering periods
(A) . (B) (0 ; (D) . (E) o (F) . (6) o
(P < 0.05);
(P < 0.05) . Note: (A) Glycerol; (B) Trehalose; (C) Sorbitol; (D) Fat; (E) Glycogen;

(F) Protein; (G)

between overwintering larvae and non-overwintering larvae; Different lowercase letters in the same small picture indicated that there

Water. Different capital letters in the same small picture indicated that there were significant differences
were significant differences between overwintering adults and non-overwintering adults.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2016) . Haemaphysalis longicornis
-18.34 £0.26°C Neumann
o Chilo suppressalis Walker
3.2 ( 2009; Yu et al.
2014) .
Dendroctonus armandi Tsai and Li.
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2012; 2017; Wang et al. 2017) .
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