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Abstract. The resistance of overwintered adult Dermaccntor variabilis to mild water stross was related
to the previous winter conditions, Favourable winter conditions result in inereased resistonce to water
stross, and an increased area of winter survival mierohabitat, Increased resistunce to water stress
of overwintered ticks can forcast un above normal infestation.

Adult Dermacentor variabilis (Say), which enter spring activity, have passed the
winter as diapause adults. The winter stress on these adults results in an age effect
which reduces their resistance to water stress (MeEnroe 1974). This age effect decre-
ases the metabolic reserves required for the active uptake of water vapor and the main-
tenance of a positive balance (Lees 1964). This study compared the resistance to water
stress of spring adults to determine if it was related to the previous winter conditions
in Bolton, interior Massachusetts, Hatehville on Cape Cod, and southwest Nova Scotia.

METHODS

Adult D. variabitis wore colleted in the fiold at the start of their spring activity in 1075 and 1983,
The new adults were from the Rocky Mountain Laboratory culture. The ticks were held under satu.
ration for 1 day and their survival was then followed at 23 °C and 85 9, RH*, and 0°C and 5 %; RH
The humidity was maintamed over saturated salt solutions (Winston and Bates 1960).

RESULTS AND DISCUSSION

Overwintered adult survival at 25 °C and 85 %, RH is shown in Fig. 1. The survival
of newly moulted adults (line 5) shows the response without an age effect. The survival
of the ticks from Hatehville shows an inerease in survival time between 1973 and 1983
(line 2 and 4). The winter 1972-—1973, at this site, has 2 monthly means below 0°C,
and extended periods of frozen bare grourd, The extreme desiceation at the surface
of frozen bare ground (Geiger 1965) exposes the ticks to a high degree of water stress.
The winter of 1082—1983 at Hatchville had only a 2 week peried with a mean below
0 °C. However, snoweover was present during this time. The increase of survival time
of the Hatchville ticks between 1973 an 1983 is associated with the change from high
winter stress to low stress. The survival time of ticks from Bolton, collected in 1983,
showed the short survival {line 1) similar to that found in 1973 at Hatchville. The winter
in this area had 3 monthly means below 0°C with extended periods of frozen bare
ground. As in Hatchville, 1973, the high winter stress was associated with reduced

*The equillibrium humidit-_v for spring adults is 93 % at 26°C (MeEnroe 1971)
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survival time. The survival of the 1983 Nova Scotia ticks (line 3) was similar to that
of the 1983 Hatchville ticks. Although Nova Scotia has a harsh winter climate similar
to that of interior Massachusetts, the winters in the tick infested area are characterized
by continuous snowcover (Gates 1975). The extended survival of the ticks indicated
that they were subjected to low winter stress. It was postulated that a factor involved
in the maintenance of the heavy tick infestation present in Nova Scotia was low winter
stress (McEnroe 1982a). The extended survival of Nova Scotia ticks showed that they
were subjected to lower winter stress then that of interior Massachusetts.
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Fig. 1. Survival of adult D. variabilis at 25 °C and 85 % RH. 1 — Bolton ticks 1983. 2 — Hatchville
ticks 1973. 3 — Nova Scotia ticks 1983. 4 — Hatchville ticks 1983. 5 — new adults from the Rock
Mountain Laboratory culture.
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Fig. 2. Survival of 1983 adult D. variabilis at 0 °C and 5 % RH. 1 — Bolton ticks. 2 — Hatchville
ticks. Small circles, males. Large circles, females.
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The survival of ticks at 0 °C and 5 9%, RH (Fig. 2)is equivalent to that on frozen bare
ground. As shown by the difference in survival of the Bolton and Hatchville ticks,
the length of survival is dependent upon the cumulative age effect. Under these con-
ditions there is a continuous water loss, and mortality will ensue. Warm periods will
allow for the active recovery of water (McEnroe 1971). Snowcover will retard water
loss.

The ticks overwinter in the soil level microenvironment. The coarse grain of sui-
table microenvironments has been related to the isolated populations present in the
interior, and the variable tick density found in Hatchville where survival was shown
to be related to the microenvironment (McEnroe 1978, 1979, 1983).

The increased variability of survival time from cca 10 days for Bolton and Hatchvil-
le 1973, versus cca 25 days for Nova Scotia and Hatchville 1983 (i.e. 1 standard devia-
tion) is a measure of the increased variability of survival microhabitats. Favourable
winters increase the survival area by the expansion of minimum survival conditions
into normally lethal areas, as well as shifting normally minimum areas toward opti-
mum conditions.

The level of tick infestation has consistantly increased following winters with either
means above 0 °C or continuous snowcover (McEnroe 1975, 1979, 1982b). On Cape
Cod, the area of infestation has also expanded in years of high infestation. Differences
in the length of survival under water stress from year to year for the same location,
or between locations for the same year reflect the level of the previous winter stress.
This measure can help forcast the infestation level.

BIUAHUE 3UMHETO CTPECCA HA B3POCJB X KJEINEN BUTA
DERMACENTOR VARIABILIS (ACARI: IXODIDAE)

B. 1. Mak3Epoy

Pesiome. VYCTOHYMBOCTL NEPe3UMOBABIIMX B3POCILIX Kiemeir Buma Dermacentor variabilis
K YMEpeHHOMY BOJHOMY CTpeccy CBA3aHA C IpelulecTBOBaBIINMH 3MMHNMIH ycaoBuamu. Baaro-
OPUATHHE 3MMHHE YCJIOBUS HOBHIMAIOT YCTOMYMBOCTH K BOJHOMY CTpeccy, M CIIOCOGCTBYIOT
YBEJIMYEHHIO NJIOMANHM CTANMM 3UMHEro BhDKHUBAHHA. [[OBhINIEHHAs YCTOHYMBOCTH K BOTHOMY
CTPecCy HePEe3UMOBABIIMX KJellledk MOMKeT NpecKa3aTh WX Iapa3uTHpPOBaHHE BhIIE HOPMAllb-
HOro o0meMa.

REFERENCES

GATES A. D., The tourism and outdoor recre-
ation climate of the Maritime Provinces.
Applied Meteorology REC-3-73 AES, 1975.

GEIGER R., The climate near the ground.
Harvard Univ. Press, Cambridge, pp. 120,
176, 211, 1965.

LEES A. D., The effect of ageing and locomotor
activity on the water transport mechanism
of ticks. Acarologia (Suppl.) 6: 315—323,
1964.

McENROE W. D., Water balance and mortality
in the adult female American dog tick
Dermacentor variabilis (Say). Res. Bull. No.
594 Univ. Mass. Ag. Exp. Sta., 15 pp., 1971.

—, The regulation of adult American dog tick,

Dermacentor variabilis, Say, seasonal activity
and breeding potential. Acarologia (Paris)
16: 651—663, 1974.

—, The effect of mean winter temperature around
0 °C on the population size of the American
dog tick, Dermacentor variabilis, Say. Acaro-
logia (Paris) 17: 207—219, 1975.

—, Winter survival microhabitat and constant
density regulation of Dermacentor variabilis,
Say. Acarologia (Paris) 19: 406—413, 1978.

—, Dermacentor wvariabilis (Say) in eastern
Massachusetts. In: J. G. Rodriguez (Ed.)
Recent advances in acarology, Acad. Press
New York, 2: 145—153, 1979.

—, Relaxed regulation of Dermacentor variabilis

377



(Say) in Nova Seotin, Can. J. Zool. 60:
2529—2532, 1982a.

—, The relationship between winter temperaturs
and  Dermacentor variabilis, Say, sessonal
aotivity at Gay Head, 19385—1942. Acaro-
logia (Paris) 23: 133—134, 1982b,

—, The role of the summer cohort in the popula-

Recoived 21 Soptember 1933,

378

tion regulation of the two eohort evels of
Dermacentor variabilis. Folin parasit. (Praha)
30: 163—160, 1983,

WINSTON P. W., BATES D, H., Saturated
solutions for the control of humidity in bislo-
gical rescarch. Ecology 41: 232—237, 1960,

W. In MeE., Suburban Experiment Station,
University of Massachusetts, Waltham,
MA, USA 02254



	375.pdf
	~LWF0048.pdf
	378.pdf

