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Introduction 

Sitka spruce is a native of West North America occurring 
in a narrow coastal belt from Kodiak Islmd and the Kenai 
Peninsula (61° N) to Mendocino County, California (3g0 N). 
Although of major importance in British forestry this spe- 
cies has been only recently the subject of physiological 
research. 

The common occurrence of photoperiodic ecotypes in 
Northern Hemisphere tree species with a large north-south 
range was demonstrated by SYLVEN (1940) and was con- 
firmed in Picea by VAARTAJA (1959). 

The decrease in daylength after mid summer is an im- 
portant factor in initiating seasonal rest periods in conifers 
(DOWNS and BORTHWICK, 1956). Using artificial photoperiods 
VAARTAJA (1959) showed that the critical daylength, for ex- 
tension growth cessation in Sitka spruce, was greater for 
a northern (60° N) source than four a southern (43O N) and 
that the endogenous growth pattern was entirely over- 
ruled by the effects of photoperiod. This interaction be- 
tween latitude of seed origin and photoperiod substantiated 
the presence of ecotypes in this species. 

Provenance trials of Sitka spruce in the field have con- 
firmed the photoperiodic control of apical growth ces- 
saiion (LINES and MITCHELL, 1966). Northern provenances, 
when grown in Britain, cease growth while other environ- 
mental factors remain favourable. The time of bud fo~rma- 
tion in Sitka spruce is closely correlated with latitude of 
seed origin and, in a nursery and glasshouse study (BURLEY, 
1966) extended over 120 days for year-old seedlings of 47 
provenances. 

The regulation of the seasonal growth cycle of Sitka 
spruce has received less attention than other coniferous 
species in which continentality and altitude of seed origin 
have been shown to influence the photoperiodic response 
(VAARTAJA, 1959; IRGENS-MULLER, 1957). 

Gr&h and dormancy in Nonvay spruce (Picea abies (L.) 
KARST.) has been more widely studied (DORMLING et al., 1968; 
ROBAK and MAGNESEN, 1970). Extension of daylength did not 
compensate for unfavourable temperatures in the growth 
of Nonvay spruce seedlings (MAGNESEN, 1969) and an ab- 
normally short photoperiod reduced growth regardless of 
temperature. HEIDE (1974) fouiad that temperatures between 
12 and 24O C did not alter appreciably the critical daylength 
of various Norway spruce provenances but higher tem- 
peratures accelerated the short day response. 

This paper reports an experiment on the interaction of 
temperature and photoperiod on the setting and maturation 
of buds in a range od provenances of Sitka spruce. 

Methods 

1-year old seedlings of the eight provenances, detailed 
in Table 1, were potted in April 1973 and 'plunged' out of 
doors until midsummer. At the time of maximum natural 
photoperiod (19.75h on 24 June 1973) the plants were allo- 
cated randomly to treatments and transferred to four growth 

Table 1 .  - Provenances of Sitka spruce (I.U.F.R.O. Collection) 

3059 I*.:iir li:irl>our, V;iiicouv<>r I s .  5u0o5 ' :10 

:10C 1 V e r l d r r ,  Chill iwnck, H.C.  4 ~ ~ 1 2 '  :10 

3002 P o r t  An~e1c.s , Wasliingtoii l h 0 1 5 '  110 

3013 T i 1  l ; u i i o o k ,  N. (kohwn 45O3:j I 911-1211 

3017 Gold kk~arli, Orewn 12°50 ' 30 

Table 2. - Experimental treatments in controlled environment 
rooms 

rmms. The plants were arranged in eight randomised 
blocks with 15 seedlings per provenance in each treatment. 

The 4 temperature treatments and associated conditions 
(Table 2), were selected to relate to those at the latitudes 
of origin and to the suggested optimal temperature for 
photosynthesis in Sitka spruce (NIELSEN et al., 1971). All 
temperature treatments received the Same photoperiod 
which was progressively reduced from 19h, at the start of 
the experirnent, by hourly decrements to 17h and then by 
30 min. wk-I. The daily illumination cycle was as fol- 
lows: - 
e.g. a l7h day 2.5h daylight bulbs 

12h ,bright fluorescent light (14,000 lux at 
plants) 

2.5h daylight bulbs 
7h dark 

Decrements were made in the bright period. The soil was 
maintained at field capacity by daily watering and addi- 
tions of liquid fertilizer made twice weekly. 

Height measurements and recordings of the condition of 
the terminal apices were made weekly. As there was con- 
siderable variatioln in weekly height increment within 
provenances, and in individual plants in succe~ssive weeks, 
it was desirable to have some objective criterion of growth 
cessation. Extension growth was considered to have ceased, 
when the difference between the sample means of succes- 
sive measurements did not exceed 1.6 mrn, which was the 
detedioin limit of any change in height (detection limit = 
3 X standard deviation of repeated measurement). 
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