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DEGREE-DAYS IN RELATION TO FOREST TENT CATERPILIAR

INFESTATIONS IN CENTRAL AND WESTERN CANADA

W. B. H., Ives

The forest tent caterpillar is a native insect that overwinters
as fully developed larvae within the eggs, which are laid on small twigs
in July and hatch the following Mgy . The insect is therefore exposed to
the adverse effects of weather throughout its life cycle. Hodson (1941)l
studied the ecology of the forest tent caterpillar in Minnesota and found
that embryonic development was completed in about three weeks. ﬁe later
showed that this waé followed by a period of obligatory diapause lasting |
about three months.2 Further development in the fall is normally prevented
by the advent of cool weather. Occasionally, however, unusually warm
weather occurs in the late fall, winter, or early spring, and this has
been observed to cause premature hatch or increased mortality wh;n normal
hatching finally occurs.
| While working over some old forest tent caterpillar data I
became interested in determining if there were any detectable relationships
between overwintering temperatures and the occurrences of forest tent cat-
erpillar infestations. After considerable trial and error I decided to

use the degree dayé above 4O°F, calculated by the modified Lindsey-Newman

formulae:
Degree days = (MEE“%“Mﬁgi) - Thres., Min. 3 Thres.;
2
_ (Max. - Thres.) , . .
- 2 (Max.-Min.) °? Max. > Thres., Min.g  Thres,;
= 0, Max. ¢ Thres.
1

Hodson, A. C. 1941. Tech. Bull. 148, Univ. Minn. Agric. Exper.Stat. 55 pp.

2 Hodson, A. C. and C. J. Heinman. Tech. Bull. 170, Univ. Minn. Agric. Exper.

Stat. 31 pp.
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These formulge are only an approximatioﬁ to the true degree;day accumulsa-
tion, but they are close to the formulae given by the sine curve and can
be manipulated more easily, especially on a small desk top computer. Since
any calculation based on daily maximum and minimum air temperature; is an
approximation at best, I felt that the Lindsey-Newman formulae met my
requirements. After additional trial and error; I finally settled on an
overwintering>period extending from October 13 to the following April 26.
Finding a useful expression for the spring feeding period was

more difficult. Numerous reports can be found in the literature, attributing
population crashes to adverse spring weather, but there éeemed to be little
consiétency between temperatures and reported collapses. I finally tried
" the number of degree-days above 60°F during a three week period following
an estimated hatch date. The latter was found to be spproximated by the
date on which the degree days above L4O°F, starting on April 27, eqnalled or
exceeded 110. I pm'posely made the m estimated date cénserv;;ive R
- and to be~even more conservative, I did not start accumilating the degree-
days above 60°F until the third day after the estimated hatch date.

| " The hatch date was based on observations in Alberta, so it may not
be too reliable in eastern Canada. However, dates given by Hodson agree
quite well, so the error probably isn't too serious. In addition, since the
estimated hatch aate will be late, if énything, the errors will tend to min-
vimize the effects of spring weather, because the YOunger larvae are the most
susceptible to unfavorable westher, |

I then examined published maps of forest tent<caterpilléi infesta-

tions and selected a number of weather reporting stations in areas where
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there had been a fairly well documented infestation. For each of these
stations I calculated the overwintering degree-days above 4LO°F, the esti-
mated hatch date and the spring deéreé—days above 60°F during years with
increasing and decreasing pdpulatidns. My criteria for selecting these
stations were simple: the station had to be'in the area of infestation;
there had to be temperature records for the period concerned; and the
years of increase and decrease had to be fairly well defined. These ex-
cluded a number of areas, either because there were no meteorological
stations, or the periods of bﬁilq-up and decline were ill-defined. The
stations selected, as shown on the hand-out, represent a reasonable cross
section of the known forest tent caterpillar outbreaks in centrai and

western Canada.

If overwintering and spring degree days are not related to pop-
ulation trends, the plotting of tﬁese values for increasing versus decreas-
ing populations should give a random scattering of points. However, there
is a definite grouping of points for o&erwintering and spring dégree days;
thus indicating relationships in both cases. Periods of increasing popula-
tions have significantly cooier winters and warmer springs than periods of
decreasing populations.

I next calculated the overwintering and spring degree-days for a
number of consecutive years at each of six stations. The graphsg of these
values show wide variation from year to year. At first glance there seems
té be little relationship between these values and periods of tent cater-
pillar infestation. However, Eloser examination reveals that all of the

outbreaks were preceded by relatively cool winters and warm springs 2 - L

-




years before the first recorded defoliation. In addition, some, but not

all, of the population collapses were accompanied by cool springs and
sometimes by warm winters. Howevér, the effects of temperature seems to
be related to the stage at which they occur in the outbreak. Favorable
weather seems to trigger population build-up, but unfavorable weather,
unless extremé, doe§ not appear to be able to terminate an outbreak in
the initial stages. As the infestation becomes older, the effects of
disease and starvation become more pronounced, and the additional stress
impoged by adverse weather then seeﬁs to become importent.

The graphs that I have shown are a preliminary analysis of

. .

weather data from a larger network of stations. If the trends continue
for the remsinder of the stations, as I expect they will, it will have
been shown that weather is a major factor influencing epidemics of the

forest tent caterpillar.
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