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Abstract [Objectives] To explore the effects of cold acclimation on the cold hardiness of overwintering Dendrolimus
tabulaeformis larvae. [Methods] Changes in supercooling point and major cold hardiness chemicals were measured. A
thermocouple was used to measure supercooling points. Moisture, lipid, glycogen and small molecule sugar and alcohol
content of larvae were determined using the delta rule, the chloroform-methanol method, phenol-sulfuric acid method and
capillary gas chromatography, respectively. [Results] The moisture content, supercooling point and lipid content of D.
tabulaeformis larvae acclimated to within 5  below ambient temperature declined significantly, but increased in larvae
acclimated to within 10 below ambient temperature. Glycogen content significantly increased in September, but decreased
slightly in January and March after cold acclimation. Changes in small molecular sugar and alcohol content were not
significant. Trehalose content slightly decreased and glycerol, glucose and galactose decreased in larvae acclimated to within
5 below ambient temperature, but increased when larvae were acclimated to temperatures 10~ below ambient temperature.
[Conclusion] The observed changes in moisture, lipid, glycogen content and small molecular sugar and alcohols suggest that

cold acclimation can increase the cold hardiness of D. tabulaeformis. The supercooling ability of D. tabulaeformis appears to
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be affected by both temperature and the time of cold acclimation, which suggests that there are optimal acclimation conditions
that can maximize cold hardiness. These results provide a theoretical basis for revealing the cold hardiness mechanism and
potential distribution of D. tabulaeformis.
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Fig. 2 Effects of cold acclimation on supercooling points of Dendrolimus tabularformis overwintering larvae

K LA AR PR R 225 3% (P <0.05), TR,

Histograms with different lowercase letters indicate significant difference at P < 0.05. The same below.

100 1
90

80
70
60
50

9 ﬁ 100 11 )Ej 100 [ 1 H
September g 90 November g 90 | January
a - -
b 5&8’ 80 ab &y b = % 80 a a )
| M M © L
T2 60 T2 60)
= 50 = 50
CK 0°C CK 0°C -5°C -10C CK -10C -15%C
R Yk ab 3 R YAk 3 R Yk ik 3
Cold acclimation treatment Cold acclimation treatment Cold acclimation treatment
100
_ 100 3 A _ 5H
S 90 March < 90 a Magf
oy =5 °
D *g 80 b a a D) *g 80
¥e 10 £e 10
% 5 % £
<rﬂ 7] (HI 17}
2 60 g 60
p= =
50 50
CK -5C -15<C CK 0C -15C
R YAk 3R R YIkab 3

Cold acclimation treatment

&3

Cold acclimation treatment

AL 3T AR T H B 4 F R R B K ER NS

Fig.3 Effects of cold acclimation on moisture content of Dendrolimus tabularformis
overwintering larvae



- 966 - Chinese Journal of Applied Entomology 54

—
=)}

16 9 H 16 [ 11 H 1 H
14 | a  September 14t November 141 January
oS S8 LS
EEIO' igl()' i‘élo'
© 6 S 6t S gt
=3 ? 2 ab a =22,
om & 4 om .S 47 b b oo .8 4
i = Omnll sl [
0 0 0
CK 0°C CK 0 -5C -10C CK -10C
R YAt Rk Ab 2 R YAk 2
Cold acclimation treatment Cold acclimation treatment Cold acclimation treatment
16 3H 16 5H
14 March 14 May
~fn ~Sn
S £ 10 = g 10
HE 8 IH g 8
£3 6 ‘g < 6
=5 4 =5 4
‘Hnlalinli
0 0
CK -5C -10C CK 0C -5C
R YAt 2 R YIfeAb 2
Cold acclimation treatment Cold acclimation treatment
4 AL HNEHEE Y HBEREH S =7
Fig. 4 Effects of cold acclimation on lipid content of Dendrolimus tabularformis overwintering larvae
1 3 5 225 AU EEZFHR NG FRESENE
1 5
9 11 6
1 3 5 9
5
11
10
0 -5 -10
224 AYMLITHEL S RERSENTME CK 1
5 9 F=5428 df =1 3 -5
19 P<0.05 24.46% - 10
11 1 3 5 5
11 5
1
9
5
11—5

10



- 967 -

40 40
o 35 o R C) ‘3“5) 11 A 8 35 1A
%iﬂ 30 Septembe; o~ 30 November ’EDE 30 January
= =~ : eh
£§ 25 g8 25 £525
— 520 b —~Z 20 —E20
o =) o
Eﬂ: 15 o5 Eﬂgls
- 10 <8 10 . 10
&3 =2 & 3
5 s g 5 g5 s
O 9 &) © 0
CK 0C 0 CK 0°C -5%C -10C CK -10C
R YIk b2 R YI4k ik 38 R Yk ik
Cold acclimation treatment Cold acclimation treatment Cold acclimation treatment
o~ 14 3 A 14y 5H
o0
o 12 March 127 May
@ E 2 E
FDE 10 2= 10
ES 8 ES 8
3 6 mWs 6f
<15 Qg g4l
s 8N 4 S, 0] 4
é‘% S 2 % %0 2t ]
S
5 0 22 1L []
CK -5C -10C CK 0C -5%C
ik 3 R YIk Ak 3
Cold acclimation treatment Cold acclimation treatment
5 AU RMERELYHRAEERS =M
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