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Introduction
Douglas-fir is a species which does not only show great
variation of the morphological and physiological characters between provenances of its natural range but also
within a small region of origin. Up to now the classification
and characterization of provenances has been done using
only morphological and physiological characters (A LLEN,
1960, 1961; T u s ~ o1963;
,
S ZIKLAI 1969; YAO, 1971). Additionally
other characters has been investigated: Terpene content
1972) and DNA content
(HANOVER and F URNISS, 1966; RUDLOFF,
(EL-LAKANY and S ZIKLAI, 1971, 1972). All methods showed differences between the provenances.
I n this investigations peroxidase isoenzymes are used as
characters. Isoenzymes are strictly genetically determined
and therefore they particularly suited for characterization of
provenances. Needles were used as investigation material
because needles are available for each age of the tree. Even
by repeated removal of needles the tree is neither influenced in its viability nor destroyed. In detail the following problems are investigated: 1.) The development of a
method to identify provenances with the aid of the isoenzyme technique, 2.) the development of a statistical method to test the distinction of provenances, 3.) a first estimation of the variability of the iso-peroxidase bands between and within provenances.

Material and Method
Provenances: 14 provenances of the IUFRO-collection
(1966167) were studied (table 1). These provenances can be
parted in three groups. Group (1) consists of four provenances originating from British Columbia from approxi*) In memoriam Professor Dr. KLAUS
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Table 1.
NO.

- Douglas Fir

County

mately the Same geographical latitude of about 50° N.
Among them the provenance with the IUFRO no. 1028
stems from the region east of the Fraser river, no. 1027
from the Canadian coastal mountains, no. 1030 from the
coastal region, and no. 1032 from the eastern coast of
Vancouver Island.
Group (2) includes 7 provenances from British Columbia and Washington also of the Same geographical
latitude (about 48O 40' N). 3 provenances, no. 1041, 1042 and
1043, were collected in the southern part of Vancouver
Island, provenance no. 1051 from a region near the coast,
no. 1047 and 1049 from the Cascades and no. 1048 from the
Upland east of the Cascades. The provenances 1048 and
1028 belong to the Interior variety according to the classification of S ZIKLAI (1969).
Group (3) consists of 3 provenances. Two of them originated from the South of Washington, no. 1075 from the
Cascades and no. 1078 from the Same geographical latitude
but east of the Cascades. Provenance no. 1102 is from the
Cascades as well but from Oregon.
Seedlings und sampling: Seedlings of all provenances
were grown in the Same greenhouse. They stood in boxes
and had not yet been transplanted. Only seedlings which
were at least 9 to 10 cm high were selected. All seedlings
belonged to a provenance trial and any damaged seedlings
were avoided.
96 two years old seedlings of each provenance were investigated. The samples (6 X 16) were taken a t random.
Isoenzyme technique: About 10 needles of each seedling were homogenised in a mortar in some drops of gel
buffer and some Polyclar AT and after that irnrnediately
absorbed through a single layer of Kleenex with a small
piece of chromatography paper (Whatman no. 3). The extracts were directly brought into the gel. In no case were

Provenances Collected 1966167 by the I.U.F.R.O.

Name

Latitude
N.

Canada-Br. Columbia
Alta
Merritt
Squamish
Courtenay
Caycuse
Duncan
San Juan
U . S . A . Washington (W)

1047
1048
1049
1051
1075
1078
1102
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W Whatcom
W Ferry
W Skagit
W Skagit
W King
W Kittitas
0 Linn

-

50"11' 30"
50° 04' 20''
49"46' 40"
49"41' 45"
48"55' 25"
48"45' 00"
48"34' 50"

Oregon (0).
Concrete
Republic
Bacon Point
Sedro Woolley
Enumclaw
Cle Elum
Upper Soda

48"39'
48"36'
48"36'
48"32'
47" 16'
47O 13'
44" 23'

Longitude
W

Altitude
feet

