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A comparison of the supercooling and freezing points of two instars of
the aphid Schlechtendalia chinensis and artificial technology to
induce overwintering in aphids in the Zhangjiajie Mountains

WEN Li-Zhang'™ BI BingFeng' WANG Wen-Mao® XU Hao' ZHU Liang'
(1. College of Bio-Safety Sicence and Technology, Hunan Agricultural University, Changsha 410128, China;
2. Zhangjiajie Aowei Technology Co. , Ltd., Zhangjiajie 427000, China)

Abstract The cold resistance, supercooling points and body fluid freezing points of two instars of Schlechtendalia
chinensis (Bell) were determined using of a supercooling point tester. The average, minimum and maximum values of the
supercooling and freezing points of the body fluids of autumn aphids were - 13.32 £0.77, - 15.69, — 11. 12°C and
-13.00 £0.72, —14.54, —10.80°C. Average, minimum and maximum values of supercooling and freezing points of the
body fluids of wingless nymph-aphids of S. chinensis were —18.95 +0.82, —20.24, - 17.02°C and -18.70 0. 82,
-20.07, -16.95°C. Analysis of variance indicates that wingless nymph-aphids had significantly lower supercooling and
body fluid freezing points than autumn aphids. This suggests that wingless nymph-aphids have greater cold tolerance than
autumn aphids. The results also indicate that the secondary host of S. chinensis, prostrate light moss (Plagiomnium
maximoiczii) ; was able to be propagated in small polyester bottles in which autumn aphids reproduced normally producing
aphid-nymphs which successfully produced wax balls in which to spend the cold winter until emerging the following spring.
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Fig. 1

Measuring of super-cooling point (T,) and freezing point (T,)

A. WK IT 8F migration winged aphid; B. J5 3 ¥ I apteriform nymphs.
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Table 1 Supercooling points and freezing points of Schlechtendalia chinensis in Zhangjiajie

i ¥ #1 5 Supercooling point (c)

PR 459K 55 Body fluid freezing point (°C)
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Aphid state
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-11.12 -15.69 -13.32 £0.77A -10. 80 -14.54 -13.00 £0.72A
Migrating aphids
A f
-17.02 -20.24 —-18.95 +£0. 82B -16.95 -20.07 -18.70 +0. 82B

Overwintering nymphs
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The paired sample t-test method was used for analysis of significant difference of mean. Data followed by the different letters in the

same column indicate significant difference at the 0. 01 level beween two averages.
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Table 2 Minimum temperature and average temperature of winter in years 2000—2011 in Zhangjiajie
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Month minimum minimum maximum maximum average

temperature temperature temperature temperature temperature
11 ] November 3.00 8.49 +£3.41 28.50 17.05 £4.91 11.77 £3.24
12 H December -2.50 3.98 £2.90 21.90 11.06 £4.40 6.81 +2.63
1 H January -4.90"" 1.93 £3.02 21.30 8.43 +4.89 4.51 £3.08
2 J] February -4.40 4.28 £3.67 27.80 11.49 £5.08 7.21 £3.53
3 H March -1.00 7.78 £3.67 30. 90 17.00 £6. 04 11.61 £4.06

MR P E AR SR B O SR B S TS O 3k 2000—2011 SR A 5T 4y H 3 Sl B .

Arranged according to the daily average data of the meteorological stations Sangzhi 2000—2011 provided by Chinese Academy of

Meteorological Information Center.
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Extreme minimum daily average temperature in winter in the decade 2000—2011 in Zhangjiajie.
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Fig.2 Frequency distribution di

agram of supercooling points and

freezing points of Schlechtendalia chinensis in Zhangjiajie
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