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Abstract [Objectives] To determine the effect of different cold storage conditions on the cold tolerance of Aphidoletes
aphidimyza (Rondani), the larvae of which are used to control aphids, in order to determine optimal conditions for the cold
storage of this biological control agent. [Methods] The supercooling point (SCP) and freezing point (FP) of all life stages of
A. aphidimyza were measured using a thermocouple under different cold storage conditions. [Results] The SCP and FP of

different developmental stages of A. aphidimyza were significantly different. At 25 C, 2nd instar larvae had the lowest SCP
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(-26.18 °C) and FP ( - 24.98 °C), whereas adult males had the highest SCP ( - 22.95 °C) and FP ( - 21.86 °C). The SCP of

pupae in each cold storage treatment increased with storage duration from 10 to 30 d and was higher than that of the control

group (25 °C). However, the SCP of refrigerated pupae for 40 days was lower than the control group. The different treatment

groups within the same storage period had no effect on the SCP of pupae. The FP of pupae in the T1 treatment group (5 °C

with 4 h at 7 °C daily) was lowest at 50 d and highest at 30 d. The FP of pupae in the T2 treatment group (5 °C with4 h at9

°C daily) was lowest at 40 d and highest at 20 d. Different treatment groups with the same storage period had no effect on the

FP of pupae. [Conclusion] 2nd instar larvae is the most cold tolerant, and female adults are more cold tolerant than males.

Both fluctuant and constant low temperature storage are suitable for A. aphidimyza.
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Tablel Supercooling pointsand freezing points of Aphidoletes aphidimyza during different stages

A HIA (°C)  Supercooling point (°C)

vKs5 (°C)  Freezing point (°C)

B Stage
H{E Average value JLFE Range H{E Average value JLFE Range
2 #% 2nd instar - 26.18+0.44b -29.11— - 18.85 - 24.98+0.45b -28.54— - 17.62
3 #% 3rd instar - 25.62+0.44b -28.44— - 1748 - 22.08+0.48a -27.82— - 14.71
i Pupa - 24.39+0.46ab -26.47—-15.83 - 22.20+0.44a -25.24—-14.59
A Female adult - 24.27+0.30a -26.62— -20.46 -22.9740.33a -26.02— - 18.74
HERLH Male adult - 22.95+0.47a -26.22—-17.17 - 21.86+0.48a -25.80— - 16.02

P RAE P EAR R, RSV S b A AR NS PR 27 B3 (P<0.05, Z DM AEAS I BRAIG3 ) o

ESEE

Data in the table are meant SE, and followed by different lowercase letters in the same column indicate significant
differences (P<0.05, K Independent Samples Kruskal-Wallis H test). The same below.

R 2 NESHEFEMT & PR IR IS A S R 2200
Table2 Theeffect of different cold storage conditions on the super cooling points of Aphidoletes aphidimy pupa

SRS (°C)  Supercooling point (°C)

Aff (d) Period (d)

T2 T3

T1
0 (CK) - 24.39+0.45Aab
10 -23.12+0.47Aa
20 -23.39+£0.49Aa
30 - 23.53+0.36Aa
40 - 24.49+0.39Aab
50 - 25.08+0.26Ab

- 24.39+0.45Ab - 24.39+0.45Aab

- 23.47+0.51Aab - 23.36+£0.36Aa
- 23.02+0.39Aa - 23.76+£0.33Aa
- 23.48+0.32Aab - 23.46+0.58 Aab
- 24.95+0.26Ab - 24.81+0.37Ab

- 23.69+0.65Aab - 24.91+0.32Ab

Tl: £ 5 CHAMFABE R, MIER 7 CHEr 4 hy T2: 765 CAMFFARUS RS, BERER 9 CHIK 4 h;
T3: EWPEBURR T 5 CHEERAMT . RfTEdE A A RS PR 25 B3 (P<0.05), T,
T1: In the process of cold storage at 5 °C, it is interrupted at 7 °C every day for 4 h; T2: In the process of refrigeration at 5 °C,

it is interrupted at 9 °C every day for 4 h; T3: Aphidoletes aphidimy pupae were storaged at a constant temperature of 5 °C.

Data followed by different capital letters in the same line indicate significant differences (P<0.05). The same below.
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Table3 The effect of different cold stor age conditions on the freezing points of Aphidoletes aphidimyza pupa

VK5 (°C ) Freezing point (°C)

A (d) Period (d)

T2 T3

Tl
0 (CK) - 22.20+0.44Aab
10 -21.15+0.45Aa
20 - 21.17+0.46Aa
30 -21.15+0.38Aa
40 - 22.06+0.39Aab
50 - 23.09+0.30Ab

- 22.20+0.44Aab -22.20+0.44Aa

- 21.71+0.51Aab - 21.17£0.40Aa
- 20.95+0.40Aa - 21.77+£0.34Aa
-21.31+0.33Aa

- 22.66+£0.27Ab

-21.66+£0.57Aa
- 22.5340.36Aa

- 21.66+0.61Aab - 22.50+0.33Aa
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