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INTRODUCTION

Having given some of the reasons for the choice of
North American conifers for intpoduction to the British
Isles and having given instances of their use in certaln
situations, it remeins to glve & brief account of some of
the management problems arising from their adoption and to
elaborate on the preceding generalizations regarding growth
and yield.

Not the least of these problems is the appesarance of
& new crop of diseases in the forest scene, some having come
across the sea with their hosts, others being the result of
& change or extension of diet on the part of pathological
orgaenisms already present in Britain. Slightly different
climatic conditions from those to which the trees are ac=-
customed have also produced troubles in the form of wind-
throw, windbreek, frost and snow damage and occasional be-
lated wood-ripening. DNatural regeneration of the introduced
specles is a problem embodying many of the factors which will
be discussed.

Reliable data on growth and yleld are scarce; the
British Forestry Commission in 1946, however, brought qut
preliminary yield tables for Douglas~fir and Sitka aprubo,
giving total tree volumes in cubic feet per acre on four
site qualities, assuming frequent moderate thinnings. These

two trees have been planted more extensively then any others
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from this area and yield tables for Hemlock, Pines and
Cedars are not yet ready. Considerable use has been made
of these taﬁles in the preparation of this report in an
attempt to glve a tabulated comparlson of ylelds in the

two countries.

TREE ENEMIES: Fungi.

Two fungl have been responsible for the most serious

cases of fungal damage, One of these is Fomes annosus, the

Conifer Heart-~Rot. Of the Introduced specles Douglas-fir
might seem the least susceptible although by no means im-
mune to this fungus. Sitka spruce, western hemlock, western
red cedar and Port Orford cedar are frequently attacked. '
When the victim trees are over ten years old they are rarely
killed but may become completely heart-rotted before the in-
fection is obvious. Where young plantations are attacked,

however, infection usually results in the death of the af-

fected trees. Armillaria mellea, the Honey Fungus or Shoe-
string Fungus, i1s the other serious fungal pest of exotie |
eonifers and the native Scots Pine., Again Douglas-fir ap-

pears to be less susceptible than the spruces, Chamsecyparis,

Thuja or Tsuga. Where Fomes annosus may wipe out entire
young plantations, Honey Fungus usually selects single trees

or small groups within the plantation.




: Insects.

As yet no major epidemics of insect attack have oc=-
curred in plantations of exoties in Great Britain although
they have broken out in other parts of Europe. Bark
beetles, engraver beetles and ambrosia beetles have taken
a small toll, sawflies and woodwasps have made a few iso=-
lated sorties and Aphids and Adelgids have made their
slight inroads.

¢ Climatic Injuries.

One of the main factors in species selection and the
principal reason for the low timberline (about 1600 feet in
North Wales) is wind., The insular climate enjoyed by the
Islands provides winds which frequently reach gale force.
With this in mind, exotic trees must be sited and treated
carefully if severe damage is to be avolded. Windthrow
and windbreak are both combatted by frequent light thinning
of the plantatlions. Although Sitka spruce 1s also suscept-
ible to wind exposure it has been found to stand up fairly
well under the autumn and spring frosts which may occur at
unexpected times, Lodgepole pine from the Pacific Coast
has been planted on the most exposed sites with consider-
able success and shows promise of being an excellent pioneer
species in such areas. Douglas-fir, western hemlock, wes-

tern red cedar and Port Orford cedar are usually planted on
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the lower, more sheltered slopes.

¢t Rodents and Ground Game.

It is apparent that in the centuries since lts im-
portation into the British Isles, the cottontail rabbit
has managed to retain its taste for the conifers of its
native North America. The result 1s that the rabbit is
the greatest single obstacle to the establishment of coni-
ferous plantations. Few areas in CGreat Britain are free
of this pest and new plantstions with few exceptions must
be fenced to exclude it. PFencing must of course be pre-
ceded by & complete and costly campaign of eradication
within the area to be planted., The damage done by other
mammals pales into insignificance beside that of the rabbit
but browsing by deer 1s also serlious in some parts, while
mice, moles and squirrels sccount for hundreds of bushels

of seed annually.

NATURAL RECENERATION.

Techniques for obtgining natural regeneration of
exotic conifers are stlll in the embryo stage, many of the
trees having been imported in the last hundred years and
therefore still awaiting the end of their first rotation on
foreign soil. In the case of Douglas-fir, however, some
evidence 1s avallable to show that natural regeneration may

soon be expected in abundance on favourable sites and after
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careful harvesting. This evidence includes the appearance
of prolific seedling growth under adjacent Scots pine
plantations and several instances of good regeneration un=-
der parent trees cut on a light shelterwood system. It is
possible that Douglas-fir exhibits slightly more shade-
tolerance in CGreat Britaln than in its native habitat, but
whether or not this is true great sensitivity to light
conditions is shown. An interesting phenomenon in the New
Forest in Southern England 1s the appearance of dense re-
generation in a bomb creter surrounded by an area quite
bare of seedlings but with considerable duff and herbaceous
and low shrubby growth. This shows the marked preference

of this tree for mineral soil for seed germination.

GROWTH AND YIELD.

Since in Creat Britain four quality classes are
recognized for both Douglas-fir and Sitka spruce, the
figures for quality classes I, II, III and IV as deter-
mined by the British Forestry Commission were compared with
Site Indices 200, 1£0, 120 and €0 respectively. The quality
classes fixed for these specles were based on the height at-
talned at age fifty, the classes being separated by inter-
vals of ten feet as shown in the accompanying age-height
curves, Figures for the United States were taken from the

two publications "The Yield of Douglas-fir in the Pacific
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Northwest" Technicel Bulletin 201 and "Yield of Even-aged
Stands of Sitka Spruce and Western Hemlock" Technical Bul-
letin S4li. In the latter case the figures were adjusted
by the correction for a nearly pure Sitka spruce stand.

The figures for volume are the cubic foot volumes for
the total stand., Data for the volumes in the United Kingdom
were obtained from "Forestry Commiesion Yield Tables for
Scote Pine and Other Conifers" published in 1946, Quarter-
girth figures were converted to dlameters and Hoppus feet
to cublic feet true measurel. It should be noted that the
diameters given are not truly comparable since breast-height
in Great Britain 1s considered as four feet three inches and
in the United States as four feet six inches. In the absence

of reliable taper tables, however, thls discrepancy could not

be corrected.

1British timber cruisers usually measure tree circumference
rather than diameter at breast height. The measurement
taken is divided by four and recorded as quarter-girth.
More commonly the tape used has graduations which give the
quarter-girth result directly. The Hoppus foot volume of a
tree is the product of 1ts quarter-girth squared, its form
factor (f) and its height (1), or

th(g/h)zxfx1='(2ﬂr/h)2xrx1- n.rz/hxrxl

where r = deb.h.
et

True Volume = M2 X £ X 1 = rrarz/rr x L x3

Therefore Hoppus Volume _
rue Volume ™ E

Thus the Hoppus measure is a considerable underestimate but
is an approximation accepted both by foresters and lumber
merchants.,



It is apparent from the comparisons made that the
range of quality in the United Kingdom is much smaller
than in the United States. While the first two quality
classes of both Douglas-fir and Sitka spruce have similar
figures in the two countries, quality classes III and IV
should properly be compared with higher site indices than
120 and €0 respectively. Plantations of Douglas-fir and
Sitka spruce falling into quality class IV are compara-
tively rare in the British Isles and further measurements
made since the compilation of the yield tables have re-
vealed the presence of several areas of both species whose
height at age fifty shows them to fall into a class above
quality class I. These areas are known as Super-I. They
were, however, ignored in the preparation of this report.

The figures calculated for periodic annual increment
are entered opposite that age which is the midpoint of the
ten-year period for which they were calculated.

It 1s noticeable that in Great Britain Douglas-fir
gains less height growth but greater diameter growth in its
first fifty years than in the Pacific Northwest. Yield
tables show also that the volume at age fifty is slightly
greater in the Unlted Kingdom than in the Uniﬁed States
although the periodic annual increment is lower in the
highest quality class. The volumes obtained are, in all

cases, from fewer trees per acre in Great Britain. There
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also, up to an additional fifty percent of the volume at

age rifty is removed in thinnings during the first fifty
years of the rotation. Owing to the close utilization
practices much of this produce from thinnings is marketable.
Some significance could be attached to the greater rate of
diminution of the periodic annual increment in Creat Britain
than in the United States. Diminishing rate of growth as
expressed by increment 1s frequently taken as a criterion

in the choice of a sultable rotation and, in fact, the
usual rotation for Douglas-fir in the British Isles is in
the region of eighty to ninety years, somewhat shorter than
that likely to be adopted in the public forests of the Paci-
fic Northwest.

In the case of Sitka spruce the rapidly diminishing
periodic annual increment is even more noticeable when come-
pared with figures from the United States which actually
Increase up to the age of fifty. Tree volumes in the higher
quality classeé at this age are also considerably lower than
those in the Pacific Northwest, probably due to the lower
height growth and smaller number of trees per acre. With
this species too, British foresters usually calculate in

terms of rotations of about eighty years.
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