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Influence of climate warming on overwintering behaviour

of the larva of Dendrolimus tabulaeformis
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Abstract Temperature is one of the most important factors affecting a pest’ s growth and development. We looked for a
correlation between temperature change trends in Jianping county of Liaoning Province and the periods of occurrence of
three behaviours of the larva of Dendrolimus tabulaeformis Tsai et Liu; climbing up the host tree, descending the host tree
and overwintering. We compared recent temperature trends based on climate data from 1988—2009 with changes in timing
of the selected behaviours of the larva of D. tabulaeformis based on observations recorded over the same period. The
climate record indicates a significant warming trend in Jianping county of Liaoning Province during the 22 years from 1988
to 2009. Assuming a linear trend for temperature change we show that annual mean temperature, annual mean maximum
temperature and annual mean minimum temperature all exhibit escalating trends, estimated at 0. 50°C /10 years, 0.59°C /
10 years and 0. 36°C /10 years, respectively. Seasonally, spring shows the highest escalation in temperature, summer and
autumn show medium escalation and winter the lowest. Under climate warming, the periods of occurrence of climbing up
and down the host tree and overwintering displayed changing trends. The behaviour of descending the host tree tends to
begin and end earlier and the duration of this behaviour decreases. The occurrence of climbing up the host tree tends to

begin later and end earlier so that the duration of this behaviour decreases. The duration of overwintering tends to
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increase. Analysis shows that climate warming has a direct influence on the occurrence of climbing down behaviour, with

the cessation of this behaviour tending to advance significantly with temperature escalation. Excluding other factors, the

end of the climbing down period would advance 2 days with 1°C of temperature increased. However, the periods of

overwintering and climbing up the host tree appear not to be directly correlated with climate warming. This research could

provide a theoretical basis for practical control of this pest.

Key words climate warming, Dendrolimus tabulaeformis, overwinter, climbing upon/down the host tree, correlation
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Fig.3 The change trend of climbing down host tree and mean temperature from September to October
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a. beginning date; b. full occurrence date; c. peak date; d. descending date; e. end date; f. duration.
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Table 3 The Kendall correlation coefficient between the period of climbing upon/down

host tree and overwintering and temperature

Je A 3

Occurrence date

Kendall #Hx &% T

Kendall correlation coefficient T'

9—10 AR

Average air

temperature of

Sep. and Oct.

LI—24E 3 JJ 30
Average air
temperature from

Nov. to Mar.

3 A
Average air
temperature

of Mar.

BENPME

Significance P

1 W3
Beginning
occurrence date
R R ]
Full occurrence
date
e U 31

Peak occurrence

A
Climbing
date
B R

Descending

down tree

date
g
End date
1

Duration
FUES
Overwintering

7 ¥ Duration

6 L 3

Beginning occurrence

date

ERR:]
Full occurrence

date

i U 3]

Peak occurrence

oY )
Climbing
date
AR

Descending

upon tree

date
gE
End date
i

Duration

-0.028

0.036

0.054

0.018

-0.336"

-0.238

0.038

-0.133

-0.170

0.031

0.031

-0.166

-0.018

0.863

0.820

0.733

0.909

0.035

0.137

0.809

0.395

0.280

0.842

0.842

0.302

0.910

T RN O AR B PR K Ay 005

indicate correlation coefficient is significantly different at 0. 05 level (2-tailed) .
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