Chinese Journal of Applied Entomology 2015, 52(6): 1413—-1420.  DOI: 10.7679/j.issn.2095-1353.2015.170

PR S S S S E S N

¢ AR 3

UG, Ao, Ao, Ao, Ao, Ao, T

RYIMEIT S REER M BRI FRII RN

BARST Zgk® &R EEEF' ® O KREsRS

1. 554300 2. 625014
3. 402160
W E [H#]
Ectropis oblique (Prout)
[7Hi%] 0 2h 5 2h
5 24h 5 48h
[£R]
POD
CAT SOD 3 ATP
POD CAT SOD3 ATP [4&it]

X

Effects of cold hardening on physiological indices related to cold
tolerance in Ectropis obliqua pupaes
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Abstract [Objectives] To explore the physiological mechanisms by which Ectropis obliqua (Prout) responds to cold
hardening. [Methods] E. obliqua pupae were exposedto 0 and 5  for 2 h (rapid cold hardening), or 5  for 24 h and 48
h (cold acclimation). A thermocouple was used to measure supercooling points, and physiological indices related to cold
tolerance were measured. [Results] The supercooling points and water content of E. obliqua pupae were significantly
depressed, lipid and glycogen content significantly increased, protein content slightly increased, the activity of three protective
enzymes (POD,CAT and SOD) significantly increased, and ATP activity was significantly depressed, by cold acclimation. The
supercooling points of E. obliqua pupae were significantly depressed, water content slightly depressed, lipid, glycogen and
protein content significantly increased, POD,CAT and SOD activity were significantly increased, and ATP activity significantly

depressed, by rapid cold hardening. [Conclusion] The observed changes in water, lipid, glycogen, protein content and
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enzymatic activity suggest that cold acclimation and rapid cold hardening can make E. obliqua more cold tolerant. These

results can improve understanding of the overwintering strategies of E. oblique, estimating the distribution of this species

based on climatic conditions, and provide an important basis for predicting mortality and forecasting abundance in the field, all

of which are important for improving prevention and control measures for this pest.

Key words Ectropis obliqua Prout, cold hardening, supercooling point, cold hardiness, physiological mechanisms,
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Fig. 1 Effects of rapid cold hardening (0°C, 5°C for 2 h)
and cold acclimation (5°C for 24 h, 48 h) treatments on
supercooling points in Ectropis obliqua pupae
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the 0.05 by Tukey test. The same below.

% YI4kAL# Cold hardening treatment
CK 0C2h 5C2h 5C24h 5048h

'

2 FRENRUIMEANIE x5 REEHLE ik = RS20
Fig. 2 Effect of different cold hardening treatments on
freezing points in Ectropis obliqua pupae

4'>r'\>o

vk (C)

Freezing point ( °C )
6\

—

O

®
)

—
N
"

22 RYMLAENFREWE A Bk SERFMD

3
5 24h 5 48h
F>57=11.507 P=0.0001<0.05
2.83% 2.96%
0 2h Fl3s=
14.262 P=0.0005<0.05 5 2h

F133=6.658 P=0.2411>0.05

3 FREAZYIMEARIE 2 RIEHE B K S ERIFMN
Fig. 3 Effect of different cold hardening on water
content in Ectropis obliqua pupae
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Fig. 4 Effect of different cold hardening on lipid
content in Ectropis obliqua pupae
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Table 1 Effect of different cold hardening on the enzymes activites in Ectropis obliqua pupae
Cold hardening POD CAT SOD ATP
CK 6.94=0.70c 11.2840.16¢ 5.30=%0.53c¢ 0.93=%0.11a
0 2h 8.28+0.29b 16.19%1.57ab 7.03%0.57b 0.41=20.04b
5 2h 8.59+0.38b 16.3420.25a 6.34=20.54bc 0.42=+0.09b
5 24h 9.93+0.18a 14.0520.40b 7.922+0.95b 0.56=20.03b
5 48h 10.01=%=0.38a 14.00=%0.80b 9.7240.27a 0.52=+0.10b
+ Tukey P<0.05

Data are mean+SD, and followed by different lowercase letters indicate significant difference among treatments in each
column at the 0.05 by Tukey test.
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