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Abstract [Objectives] The cold hardiness of Anoplophora glabripennis (ALB) collected from Hunchun, Jilin province was
investigated, together with the potential for using Dastarcus helophoroides as a biological control agent against this pest.
[Methods] ALB at different developmental stages were dissected from poplar logs collected in Hunchun, Jilin Province, and
their supercooling points (SCP) were measured in laboratory subsequently. Insects were subjected to different rapid,
cold-hardening temperature treatments (0, 4, 8 C) for 0.5 h, and the optimal acclimation temperature for different periods of
time (0.5, 1, 4 h). The effects of different combinations of temperature and exposure duration on the SCP of D. helophoroides
adults were also measured and compared. The two data sets obtained using the above experimental design were compared to
analyze the correlation in SCP between ALB larvae and D. helophoroides adults under different temperature conditions.

[Results] The SCP of ALB was the lowest during egg stage (laid under bark), afterwards it increased gradually with
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developmental stages: egg < young larvae (< 100 mg) < large larvae (> 500 mg). The SCP of D. helophoroides adults

decreased significantly under most rapid cold-hardening treatments and was the lowest in the 4 ‘C (0.5 h) treatment. The SCP

of large ALB larvae was significantly higher than that of D. helophoroides adults in the 0 (0.5 h), 4 (0.5 h), 8 (0.5 h),and 4 C

(1 h) treatments. [Conclusion] Cold-hardiness and micro-environment play important roles in the overwintering survival of

ALB, with a higher SCP in comparison to the lowest local temperature. The SCP of D. helophoroides adults can be effectively

reduced, and their cold-tolerance ability improved, by rapid cold-hardening at low temperature for a specific period of time. It is

practible to use D. helophoroides as a biological control agent against ALB in high-latitude regions such as Hunchun, Jilin province.
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F1 ABEXRFAREERT/RBARTLANR

Table 1 ~ SCP of the different overwintering stages/instars of Anoplophora glabripennis
FREE WSS HAR R PR AR A S ME A SR
Microhabitats ~ Stages/Instars Sample size Weight (mg) Mean SCP + SD (°C) Minimum SCP (°C) Maximum SCP (°C)
ez oy 14 <10 -25.70+1.2d -27.4 -234
Cambium Egg
/NGl 6 <10 -18.62+1.1¢ - 19.8 - 16.8
Young larva
PN ISR /NGy 16 10-100 -17.70£2.6 ¢ -234 - 13.1
Sapwood Young larva
ARJFER LA PN 8 500-1 000 - 14.06+2.8b - 183 -9.9
Heartwood Large larva
RYH 6 =1 000 -1048+52a -17.7 -24

Large larva

[ ZVEHRE G ARA AN FR R R R 22 5% 53 ( Tukey test, P <0.05 ),

Data followed by different lowercase letters indicate significant difference at 0.05 level (Tukey test).
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Histograms with different lowercase letters indicate —25
significant difference at 0.05 level (Tukey test).
The same below.
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Fig. 2 Effects of rapid cold hardening at 4 °C

under different durations on SCP of
Dastarcus helophoroides adults
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P < 0.000 1), MJHERA KL A% HLE B
SRZAREALTE . 254 °C (4 h) ZEFRAYIEL 2T
B L (R R 2 S 25 S AN B A, B i T
PR HE V2 B4k AL 38 A6 282 HY LR (df =6, 157,
F=9.81, P<0.000 1), FIEHAFH AR L
— 28 SRV YIS B A TE 45 B b XA A7 R
A IEH B A4 UM ] REE .

0-
_5 -
ab

0
d cd

10 bed od A°

Alpl gLl

20} % \
0

OIC SPCASPCASPCASR IR S
< OX\’O 07 o0 o bj@\ beJ\

AR (°C)

Supercooling point (°C)

AP KNP
?33)\ 0\\/ 9‘&\/ o\\/ 9‘9 OX\
b3 Treatment
B3 HEBEXHF (ALB) HREEZARRERESI

LRIBMIEAZTH (Dh) KBTS H R
Fig. 3 SCP in Anoplophora glabripennis (ALB) larvae
and Dastarcus helophoroides (Dh) adults in different
conditions of rapid cold hardening
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