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Introduction 

It is well known that daylength and temperature are 
among the most important factors controlling the yearly 
alternation of active growth and dormancy in trees. Nu- 
merous experiments have established the fact that most 
trees of a northern climate respond to long days with 
prolonged growth, and to short days with early termina- 
tion of growth and entrance of dormancy. Tests also in- 
dicate that the time of growth-cessation is greatly influ- 
enced by temperature, but information on this effect is 
rather vague. 

In an attempt to learn more about the influence of 
temperature upon growth termination, and its importance 
in this matter compared to that of photoperiod, experi- 
ments with seedlings of Norway spruce were started at 
The Forest Research Institute of West Norway. This paper 
is a preliminary account of such an experiment. A more 
detailed report will be published by STEIN MAGNESEN*). 

Methods 

The test material consisted of six provenances of Nor- 
way spruce (Picea abies [L.]). Of these, five were of Cen- 
tral European origin (Lat. 4 ' i 0 4 9 W ) ,  and the sixth of 
West Norwegian (Lat. 60° N), the latter thus representing 
local seed source. Seeds were sown in soil-filled pots, and 
kept in growth chambers for nearly six months. Owing 
to uneven germination, there were mostly 40-100 seed- 
lings pr. provenance pr. treatment. 

In most photoperiodic tests, at least the laboratory tests, 
daylength and temperature have been kept constant 
throughout the period of testing. An exception was the 
nursery experiments by ROBAK (1962), in which seedlings 
were grown under natural temperature conditions, and 
the artificial daylength varied through the growth season. 
However, in the experiment described in this paper, both 
temperature and daylength were made subject to con- 
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trolled variation during the entire time of testing, imi- 
tating natural conditions. In cooperation with the firm 
Termaks, Bergen, the Research Institute had developed 
an apparatus in which conditions of temperature and light 
could be controlled in sufficient accordance with our 
wishes. 

The artificial light source in each chamber was made 
up from 8 white fluorescent tubes and one 15-W incandes- 
cent bulb. This arrangement provided a light intensity of 
about 5500 lux during the whole photoperiod. As it is 
known that plants respond photoperiodically to light of 
low intensity, daylength was defined as the time between 
sunrise and sunset, with addition of civil twilight. The 
lights were programmed by means of time clocks. These 
were readjusted every five days, approximately imitating 
the natural daylength conditions existing at 48O N and 
60° N. The latitudes were chosen for being where the seeds 
originated. 

The seedlings were simultaneously grown under two dif- 
ferent temperature conditions, representing a warm and 
a cool growth season in West Norway. Temperature data 
were actually taken from thermograph records, dating 
from 1955 and 1962. To maintain the desired temperatures 
in the growth chambers, these are fitted with cam- 
operated temperature controllers. The instruments allow 
temperature to be varied continuously throughout the 
day. However, the daily program will automatically re- 
peat itself, and in an effort to imitate natural conditions 
the process cams were also changed every five days during 
the experiment. In this way temperature varied in the 
Course of the day, and through the growth season as well. 
The two photoperiod programmes and the two tempera- 
ture programmes were combined to make four different 
treatments. 

In West-Norwegian nurseries seeds are usually sown in 
May. Consequently, the treatments imitated temperature 
and daylight conditions existing during a period of the 
year starting with May and ending with November. 

Table 1. - Length of time, in days, between sowing and appearance of the first teminal buds. Results from tests with 
different light intensities are compared. The provenances are: No. 00147 Lankowitz, Austria, lat. 47O N, alt. 500 m. 
No. 00j48 Sassellen-Bartholomäberg, Austria, lat. 47O N, alt. 1250-1400 m. No. 00178 Bayerischer Wald, Germany, lat. 
4g0 N, alt. below 1100 m. No. 00J79 Zwiesel-Ost, B.W. Germany, lat. 4g0 N, alt. above 1100 m. No. 33 Toplita, Rumania, 
lat. 47O N, alt. 800-900 m. No. A-1283 Voss, West Norway, lat. 60° N, alt. 200 m. 

00147 33 00148 00178 00179 A-1283 

Growthseason Daylength 3500 5500 3500 5500 3500 5500 3500 5500 3500 5500 3500 5500 
imitated at lux lux lux lux lux lux lux lux lux lux lux lux 

1955 60° N 120 140 95 130 95 130 95 130 95 105 90 100 
(warm) 48" N 95 105 95 100 65 70 65 70 65 65 65 65 

Treatments 

1962 60e N 170 155 135 155 100 155 125 155 100 105 95 70 
(cool) 48" N 125 80 105 75 65 70 65 70 65 65 65 65 

Provenances 

Differente between 
long-day and short- 1955 25 35 0 30 30 60 30 60 30 40 25 35 
day treatment. 1962 45 75 30 80 35 85 60 85 35 40 30 5 






