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Introduction 

Sitka spruce (Picea sitchensis (BoNG.) CARR.) is the eco- 
nomically most important forest tree species in Great Brit- 
ain, comprising more than 40% of the total number of plants 
produced by the Forestry Commission in the last decade. 
There is considerable scope for improving the productivity 
of Sitka spruce by breeding, but the absence of rnethods 
for controlling flowering has been a fundamental obstacle 
to Progress. Flowering does not occur readily in Sitka 
spruce and in nature there is little before trees are 25-30 
years old. In the related species Norway spruce (Picea 
abies) plentiful flowering often follows high temperatures 
in the previous summer (TIREN 1935, EKLUND 1957) and simi- 
lar findings were reported for Fagus sylvatica (HOLMSGAARD 

and OLSEN 1960), Larix leptolepis (YANAGIHARA et al. 1960) 
and Pinus ponderosa (DAUBENMIRE 1960). However, very few 
studies have been made to assess the effect on flowering 
of artificially altering the environment around the tree. 

Experiments have been carried out a t  the Forestry Com- 
mission Northern Research Station to determine the effect 
of growth in a polythene tunnel house on the flowering of 
4-years-old grafted plants of Sitka spruce. 

Materials and Methods 

Grafted plants of Sitka spruce (Picea sitchensis (BoNG.) 
CAHR.) comprising young seedling rootstocks and scions 
from the tops of mature trees are known to be capable of 
producing strobili from about 8 years after grafting and 
were consequently chosen for use in this study. Scions from 
19 clones were grafted on to rootstocks of 3-years-old seed- 
lings in 1970 and transferred to 33-cm-diameter polythene 
buckets in 1972. Twelve uniform plants, about 0.6 m in 
height, were selected from each clone in the spring of 1973; 
nine of these plants were transferred to a polythene- 
skinned house while three remained outside as controds. 
The polythene skin, made from a mixture of polyethylene 
and ethyl vinyl acetate, Covers a framework 3.1 X 15 X 
10 m. 

I )  Long Ashton Research Station, Long Ashton, Bristol, BS18 9AF, 
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The buckets were weighed each week and sufficient water 
was supplied to keep the mean weight of those in the 
polythene house approximately equal to the mean weight 
of those containing the control plants. The polythene house 
was ventilated by opening the doors at both ends during 
the day. Air ternperatures were recorded at  seven different 
heights between 0.1 m and 1.07 m above ground level inside 
the polythene house and at  two heights outside the poly- 
thene house; overall mean temperatures are presented in 
Table 1. 

Table 1. - Mean daily maximum and minimum air temperatures 
("C) in the polythene house (PH) and among the control plants out- 

side (CON) in the spring and summer of 1976. 

May June Jul  Y August 
PH CON PH CON PH CON PH CON 

Min 7.9 6.1 11.6 9.7 13.1 10.0 11.0 9.3 
Max 34.5 16.8 39.3 22.3 39.3 23.1 38.2 23.7 

Results and Discussion 

Grafted plants were retained in the polythene house for 
periods during three growth cycles. Following an initial 
treatment for 3.5 months in the spring and summer of 1973 
a striking increase in both the proportion of plants flower- 
ing and the numbers of male and female strobili per plant 
was observed in 1974 (Table 2). The Same group of plants 
was returned to the polythene house in April 1974 and re- 
mained there for a further 12 months. This second and 
longer treatment led to a still greater increase in flower- 
ing in 1975, and a response also occurred following the 
third year of treatment (Table 2). I t  should be noted, how- 
ever, that individual plants within the group did not flower 
strongly in two successive years. 

Buds of Sitka spruce are initiated in April and become 
distinguishable as reproductive or vegetative by Septem- 
ber in Scotland (TOMPSETT unpubl.); the processes leading 
to flower differentiation must therefore take place within 
the intervening period of four months. Detailed observa- 
tions made during these months in 1976 indicate that there 
are large differences in the mean daily temperature maxi- 
ma between positions inside and outside the polythene 
house (Table I ) ,  confirming preliminary observations made 
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