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Introduction 

The great diversity in environmental conditions under 
w'hich Douglas-fir (Pseudotsuga menzies i i  [MIRB.] FRANCO) 
occurs naturally makes it an ideal species for studies of 
ecotypic differentiation. The prescnt paper reports on dif- 
ferences in growth patterns among young Douglas-fir from 
three widely different areas when grown under controlled 
environment. conditions and undzr fiel'd conlditions near 
Corvallis, Oregon. Seedlings from nortihern Rocky Moun- 
tains and southern Rocky Mountains (var. glauca [BEISSN.] 
FRANCO) and lfrom the Pacific Northwest (var. menzies i i )  
were used. The main olbjective is to relate the observed dif- 
ferences in growth beihaviour under a nulmber of controlled 
environment con~ditions and under field conditions at Cor- 
vallis to the differences in environmental conditions at the 
native habitats. No attempt is made to describe or classify 
the pattern od variation witihin the species. 

Methods and Results 

E x p e r i m e n t  I 

Seed from near Flagstaff, Arizona (9000 ft elevation), 
southern Vancouver Island (0-1000 ft) and Kamloops, in- 
terior British Columbia (1000-1500 ft) were germinated in 
April out-of-doors near Corvallis, Ore~gon. The seed repre- 
sented mass collections (commercial) fmm a large but un- 
specified number of itrees. The seed was germinated in petri- 
dishes in large enough quantities to permit tihe planting of 
each replication with seed germinated at ,Dhe Same date. Each 
source was represented by two replications of 25 plants 
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each. The seedlings were kept well watered throughout 
the experiment. Growth and dormancy behaviour was de- 
termined by observations at  five-day intervals. 

Seedlings from Kamloops lwhen grown out-of-doors be- 
gan to go dormant at 40 days of age as opposed to 100-- 
130 days for the Vancouver Island seedlings. The seedlings 
from Flagstaff, Arizona grew intermittently, with the ma- 
jority of the seedlings going into a short period of -1: 
mancy at age 70-90 days after which more than half of 
them resumed growth and then went into winter dorman- 
cy. The short period of dormancy was characterized by a 
small, green bud, which, after breaking, left two or three 
thin, papery bud scales on the stem. 

If seedlings from the Same three sources were grown 
from the time of germination under a constant tempera- 
ture of 20° C and 16-hour photoperiods in growth chamber 
(5 replications of 5 seedlings per treatment and source), 
the Arizona seedlings showed a characteristic intermittent 
growth. At about 50 days they went dormant but were 
active again between roughly 60-80 days of age after 
which they again went dormant. This last period of dor- 
mancy was also very short and a new period of active 
growth had just started when the experiment had to be 
terminated at 90 days. Some of the Vancouver Island seed- 
lings went dormant earlier in the growth chamber than 
out-of-doors but they may have resumed growth again if 
left for a longer period in the chamber. The majority of 
the seedlings from Kamloops resumed growth after the 
first period of dormancy but they did not show as distinct 
intermittent growth as the Arizona seedlings. 

When grown under eight-hour photoperiods and 20° C 
the intermittent growth disappeared and seedlings from 












