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Seasonal changes in supercooling point and cold tolerance in field collected larvae of the beet
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Abstract
A part of population of the beet moth, Scrobipalpa ocellatella (Boyd) in severe winter condition
overwinters as larvae. In order to study overwintering potential of the pest, last instar larvae were collected
monthly from September 2011 to March 2012. Seasonal changes in cold hardiness indices such as supercooling
point (SCP) and lower lethal temperature of the beet moth were studied. The mean supercooling points of field
collected larvae varied from —15.0 + 0.99 to —17.8 £ 0.92 °C. Samples collected in October exhibited about 50%
mortality, after 24 h exposure to -12 °C. It was gradually decrease until January (no mortality was observed) in
January. Lethal temperature for 50% mortality (LTso) decreased from -13.2 °C in October to -16.4 °C in January.
Supercooling points of overwintering larvae thorough the winter did not change significantly; while during the

gradual decrease in ambient temperature, cold tolerance of S. ocellatella is progressively increased.
Key words: beet moth, Scrobipalpa ocellatella, seasonal changes, supercooling point, lower lethal temperature
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Fig. 1. Seasonal changes in minimum, mean and maximum air temperatures at the nearest weather station to collection

site from September 2011 to March 2012.
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Fig. 2. Supercooling point variation fluctuation in last instar larvae of Scrobipalpa ocellatella collected from September

2011 to March 2012.
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Table 1. Mortality rate in last instar larvae of the beet moth, Scrobipalpa ocellatella (-5 to -21 °C) from September 2011

to March 2012.
% Mortality
Exposure time (h) Temperature (°C) October November December January March
24 -5 0 0 0 0 NT
-7 12.5 25.0 0 0 NT
-10 313 31.3 29.2 0 NT
-12 50.0 31.3 25.0 0 50.0
-15 56.3 43.8 62.5 43.8 25.0
-17 68.8 87.5 62.5 60.4 58.3
-19 93.8 NT 93.8 62.5 83.3
21 NT NT NT 93.8 NT
2 -12 50.0 NT NT NT NT
-15 NT 35.4 50.0 43.8 NT
-17 NT 45.8 12.0 52.5 NT
-19 NT NT 81.3 65.6 NT
21 NT NT NT 93.8 NT

NT: not tested.
O L;K_AJJBI BE LAQT u:“.'ll:’ 3 YL QL..:Q.E‘ S9d>— <LT80 jLT50) oS JS\J;— LSLAJ dlasl alads wi.vl.:.n -y J}J@:
YA Ll B g s 5l A3 jdiier Ay 2]

Table 2. Mean SCP, lower lethal temperature (LTs, and LTg) values and their lower and upper confidence limits in last
instar larvae of the beet moth from September 2011 to March 2012.

Months n SCP + SE (°C)! n LTS5y (Lower, Upper) LTsy (Lower, Upper)
(°C/24h)*3 (°C/24h)*3

September 10 -159+1.29 NT NT

October 13 -16.3+1.46 94 -13.2 (-13.3,-13.0) a -17.4 (-19.7,-16.4) a
November 20 -15.0 £0.99 92 -14.5 (-16.9,-13.8) b -20.3 (-29.6, -17.6) b
December 20 -17.8 £0.92 81 -14.3 (-14.3,-14.1) b -17.7 (-19.7, -16.8) a
January 15 -15.7£1.03 81 -164 (-16.4,-16.3)d -19.3 (-21.3,-18.5) a
March 22 -16.5+1.19 42 -15.9 (-16.0, -15.2) ¢ -19.2 (-24.5,-18.0) a

NT: not tested.

! There was no significant difference among means (F = 0.736; df = 5, 94; P = 0.598).

% 95% lower and upper confidence limits are shown in parenthesis.

3 Values followed by the same letters in a column are not significantly different if their 95% confidence intervals overlap.
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