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ROUNDUP

Enabling forests to grow freely.

Roundup can be used pre-plant all species to control most broad-
leaved grass and woody weeds. It may also be applied post-
planting of some fir and spruce species offering a high level of
tolerance when applied overall to young conifers after shoot

elongation.

Pre-plant treatment
Roundup can be applied
whenever growth and
weather conditions allow.
Woody weeds, heather and
bracken are best treated in full
leaf frond, usually between
mid July-mid August.

Growing season

During spring and early
summer apply with a well
directed Knapsack Sprayer. A
tree guard is essential to
protect new tree growth.

Tree species tolerant to
Roundup

Corsican Pine, Lodgepole
Pine, Sitka spruce, Norway
spruce.

avoid early spring treatments
when buds are swollen.
Japanese larch may only be
treated during the autumn and
winter.

Post-plant Treatment:
Dormant season

Overall application may be
made to conifers tolerant to
Roundup from August until
the end of February.

Caution: Growing season
and Lammas growth
season

Roundup must not come into
contact with trees during the
growing and Lammas growth
season. Treatment may
commence when all extension

Douglas fir may be treatedin ~ growth has ceased.
the late summer months but
Forestry in Lowland
Water Volume Timing

Rate
1.517ha

I/ha

Grass weeds Rotary Atomiser 10-20 I/ha Grasses year round with
Broad-leaved weeds Mistblower 90-175 I/ha 10-15cm leaf growth
Knapsack Sprayer 200-300 |/haBroad-leaved weeds at
full leaf or after flowering
Bracken 3.0//ha Rotary Atomiser 10- 01/ha  Mid July to
Heather Mistblower 90-175 I/ha end of August

Knapsack Sprayer 200-300

Shell Chemicals Ireland Ltd.,
Grattan House,

68/72 Lower Mount Street,
Dublin 2.

Tel: 01-785177.

@ Shell Chemicals




GRANTS HIR
PRIVATE
FORESTRY

MAKE YOUR WASTELAND PAY

* £125 an acre for preparation, planting and maintenance

* Additional grants for scrub clearance

* Additional grant of £60 for planting broadleaves

* Free technical advice

To: Forest & Wildlife Service,
. Dept. of Fisheries and Forestry, Dublin 2
. Please send me information on “Granis for Private Planting”.

. My name is

. Address
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SPECIALISTS IN LOGGING SYSTEMS

The Service Division of James
Jones and Sons Limited was
established to meet the strin-
—, gent demands of logging today
"~ and offers outstanding advisory
and technical service to com-

Tractor Cranes panies

having transport

or Cableways

forestry engineering problems.

Skidders

Loaders

Tel.: Larbert

Operating from one
of the most contem-
porary and compre-
hensive workshops of
their kind in Britain
today, James Jones
will  willingly meet
customers’ individual
requirements, in ad-
dition to their full

range of Highland Logging
Systems. Any enquiry is
welcome and is assured
of every attention.

FK5 4NQ.

3
/

Tracks and
Winches

Forwarders

JAMES JONES & SONS LTD.

Service Division, Broomage Avenue, Larbert,
Stirlingshire,

2241 Telex: 779319.
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“800 oak trees and
still going strong.That's why
luse Oregon®”

says
Frans Demeyer of Ellezelle, Belgium.

Professional loggers all over the world want a chain they can trust and rely on.

A chain that's long lasting and fast cutting. That's why more of them cut with Oregon than
with all other brands combined. And because a chain saw is only as good as the chain,
nearly all chain saw manufacturers equip their saws with chain made by Oregon. They
know they can rely on Oregon to make their saws give the best possible
performance and satisfaction.

Whatever saw model you own there’s an Oregon chain suited
to your needs. Ask your dealer.

Get the best out of your chain saw.
Insiston
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LIFFEY DISTRIBUTORS LTD.
1A Abbeyfield, Killester, Dublin 5

E20-19GB



Good trees

need good care

Good printing

needs expert attention

ELO PRESS LTD
49 Reuben Avenue
Dublin 8

Phone: 751257




ohomeoNINOINONINONONORONOVIHONONONONONORONCNONO

GLENNON BROS.
TIMBER LTD.
SAWMILLS, LONGFORD

Homegrown Softwood
Sawmillers

SUPPLIERS OF TANALISED TIMBER FOR:

MOTORWAY FENCING
STUD FARM FENCING
FARM BUILDINGS
BUILDINGS and CONSTRUCTION
@ DELIVERIES TO 32 COUNTIES @

Phone 043 6223/4
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THE JL-COMBI

NOW! arough terrain Fork Lift Truck for Builders which gives
Massive Savings in Time and Labour!

Aspowerlul and versalile as the Incredible
Hulk .. . this Danish Fork Lill is geared
to the demanding needs ol builders
working in the toughest ol tough
conditions...ontight prolit margins...
wilh penally clause deadlines Lo beal!

2-wheel drive. .. optional.

* Spacious work plattorm that can be
controlled trom the platiorm.

* whiletheplattorm hassafetyrails. ..
it's gol load clamps and tour position
ramps tor casy goods enlry. .. c.q. a
wheelharrow.

* Coupling tor hvdraulic toels ¢.g. hammer.
* Seoop with hvdraulic evlinder available.

* panoramic viewing from cab with clear
vision mast

* Emergency tasher.

* Full road lighting.

ALL THIS PLUS A LUXURIOUS,
WEATHERPROOFED HEATED CAB
WITH RADIO!

SERVICE BACKED BY THE SAME TEAM OF ENGINEERS WHO SERVICE BALCANCAR...
EUROPE'S LARGEST FORK LIFT TRUCK MANUFACTURERS.

PRICE £13,314 (2-wheel drive)
£15,925 (4-wheel drive) (some attachments extra)

Why not ask for a demonstration from

Mr. Gunter Kanis,

Manager — Constructon Equipment Division,
CHETHAM INDUSTRIES LTD.,

Promenade Road,Tolka Quay, Dublin.

Tel: 749821. Telex: 25461.




IRISH FOREST PRODUCTS LTD.
28 Upper Baggot St.., Dublin

PHONE 600811

Contract Planting
Forestry Investment
FORESTRY Timber Valuations
Tree Surgery
Advisory Services

Forest Trees
Cupressus
Poplars
Hedging
Instant Trees

NURSERIES
(Kilpoole)

Softwood Logs
Transmission Poles
Round Stakes, etc.

FOREST PRODUCE

Softwood for Building
Air or Kiln Dried
Post & Rail Fencing
Tanalised Timber

SAWMILLING
(Mountrath)

{ Pulpwood

“From Seedling to Sawbench”




CATERPILLAR

The power behind
progress.

Earth Moving Equipment,
Forklift Trucks,
Generators and Marine Engines.

is the complete support
system which McCormick
Macnaughton offers its customers.
CAT PLUS covers all aspects of
Caterpillar pre-sales
and after-sales services.

McCORMICK MACNAUGHTON

Caterpillar, Cat and [B are Trademarks of Caterpillar Tractor Co.

DUBLIN 514222 BELFAST 538251 CORK 502252




ABBEYLEIX
SAWMILLS
LTD.

Tel. 0502 - 31168

KILN-DRIED
TIMBERS

KILN DRYING
ON CONTRACT

HOME-GROWN
HARDWOOD

and

SOFTWOOD
MERCHANTS

ALL TYPES
STANDING TIMBER
PURCHASED

Ifyou climb trees
for a living you
need the right
equipment and
need to know

how to use it.

Tree surgery can be dangerous, even fatal!
Honey Bros. (Sales) Ltd., with 25 years
experience, can provide the finest equipment
and training courses to reduce risk to an
absolute minimum. And by creating confi-
dence cause a well-trained workforce to be
much more productive. We organize various
arboricultural Safety Training Courses either
here on site in Guildford or by arrangement
with owners on their own land. In stock is the
famous range Barrow Hepburn Tree Climbers’
Safety Harness complete with B.S.1. kitemark.
Please send for 1980/81 Catalogue detailing
Equipment, Sales and Training Services. Visit
our Showrooms or contact us if you wish.

Honey Bros

first in safety and know how

Honey Brothers (Sales) Ltd.,

New Pond Road, Peasmarsh, Guildford,
Surrey GU3 1JR. Tel. Guildford (0483) 61362
N EEE S I S A S -

To: Honey Bros. (Sales) Ltd.. New Pond Road
Peasmarsh. Guildford. Surrey. GU3 1JR.
Please send  the 1980/81 Catalogue giving a

l complete guide to our Equipment. Sales and l
Training Services
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Notes for the

Assistance of Contributors

The following notes are designed to aid the speedy processing of
scientific contributions to the journal. Authors should comply with
them in so far as this is possible.

1. Two copies of each paper should be submitted, in typescript,
with double spacing and wide margins.

2. Diagrams and illustrations should be clearly drawn in black ink
on good quality paper. Captions should be written on the back
of each illustration. Illustrations. wherever possible, should be
drawn in an upright position (x axis narrower than y). The
approximate position of diagrams and illustrations in the text
should be indicated in the margin.

2]

Tables should not be incorporated in the body of the text, but
should be submitted separately at the end (one table per page).
Their approximate position in the text should be indicated in
the margin.

4. Nomenclature, symbols and abbreviations should follow con-
vention. The metric system should be used throughout.

5. References should be in the following form:

O’CARROLL, N. 1972. Chemical weed control and its effect on the response
to potassium fertilisation. Irish For. 29:20-31.

DICKSON, D.A. and P. S. SAVILL. 1974. Early growth of Picea sitchensis
on deep oligotrophic peat in Northern Ireland. Forestry 47:57-88.

Forestry Abstracts may be used as a guide in the abbreviation of
journal titles. Authors should take care to see that references
are correctly cited, as the editor cannot guarantee that they will
be checked.

6. A short summary of the paper should be included. It should
precede the main body of the text.

7. Proofs will be sent to the senior author for correction. Proof
corrections are costly and authors are requested as far as poss-
ible. to confine alterations to the correction of printer’s errors.

8. Reprints can be supplied as required by the author. The cost of
reprints will be charged to the author at a standard rate per
page. Reprints must be ordered when returning corrected
proofs to the editor.
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EDITORIAL

Rally Round the Flag

This issue of Irish Forestry and the preceding one (Vol. 38, No. 1)
are the slimmest to take their places on member’s bookshelves for
many a long year. While obviously a smaller journal offers less to its
readers, the standards established in presentation and material
have been maintained. The reason for cutting back is one of money.
Subscription rates are too low. Since the last time they were
increased, in 1977, costs have risen two and a half times (Irish
Forestry, Vol. 38, No. 1, p. 49, minutes of 39th A.G.M.). The
problems facing the Society are common to all similar societies.
there is a reluctance to increase subscriptions to more than is
patently required to meet expenses. Constitutional constraints
impose a considerable delay on the implementation of a decision to
increase them. Together these factors are enough in times of rapid
inflation to tip the balance from black to red remarkably quickly.

Most members are by now aware of the increase in subscriptions
for 1982. The increase is large but in terms of todays cost of living
the price is small and value for money is given. What the Society
needs now is loyality, a commitment to its future. If the Society of
Irish Foresters is worthy of support, if the continuance of its most
expensive activity, the publication of the journal is worthwhile then
give it your support. If, on the other hand, you feel that the journal
does not meet member’s requirements, then let us know. You have
a forum either at the A.G.M. or through the letters page of the
journal.

The Society needs you now. Give it your support. Contribute to
improve it if you will. But don’t, whether through lethargy or the
initial shock of a subscription increase let your participation fall by
the wayside of indifference.
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The Society of Irish Foresters

The Society of Irish Foresters was founded in 1942 to advance and
spread in Ireland the knowledge of forestry in all its aspects.

The main activities of the society centre around:
(a) Annual study tour
(b) Indoor and field meetings on forestry topics

(c) Production of two issues annually of Society’s journal ““Irish
Forestry™

(d) Annual Forest Walks held on 2nd Sunday of September

There are three tvpes of membership:

(a) Technical:
Persons employed full time in forestry or in a closely connected
branch of natural science, or who have been so employed for 5
years or persons who have a degree or diploma in forestry.
Annual Subscription (from January, 1982) £10.00

(b) Associate:
Persons not qualified for technical membership but who are
desirous of promoting the objectives of the Society.
Annual Subscription (from January, 1982) £10.00

(c) Student:
Persons studying forestry at universities, schools or colleges.
Annual Subscription (from January, 1982) £5.00

In all cases membership is subject to the approval of the council of
the society. Enquiries regarding membership or Society activities,
should be made to: Honorary Secretary, c/o Royal Dublin Society,
Dublin 4.

Submissions to the journal will be considered for publication and
should be addressed to: Dr. E. P. Farrell, Editor, Irish Forestry,
Department of Agricultural Chemistry and Soil Science, University
College, Belfield, Dublin 4. The attention of contributors is drawn
to “‘Notes for the Assistance of Contributors’ on page 56.

Sales and advertising are handled by: Mr. J. Fennessy, Business
Editor, 29 Ardmore Lawn, Bray, Co. Wicklow. Tel. 01-867751.
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Sitka spruce or lodgepole pine?

A financial appraisal
M. L. CAREY and E. GRIFFIN

Forest and Wildlife Service,
Sidmonton Place, Bray, Co. Wicklow, Republic of Ireland.

ABSTRACT

Problems arise in growing Sitka spruce on certain deep peat and Old Red
Sandstone derived mineral soils due to lack of available soil nitrogen. Results from a
number of experiments show that the species responds well in growth to nitrogen
application in these situations. The object of this study was to make a financial
comparison between growing Sitka spruce, using fertiliser nitrogen, and lodgepole
pine which grows vigorously without any inputs of nitrogen. Japanese larch/Sitka
spruce mixtures are also included in the appraisal.

The results suggest that the economics of growing pure crops of Sitka spruce on
impoverished O.R.S. mineral soils using fertiliser nitrogen are questionable.
Lodgepole pine or Sitka spruce/Japanese larch mixtures would appear more
attractive options. However, the lower nitrogen inputs necessary to sustain
production on some peat soils, and the lower production potential of the lodgepole
pine, result in the spruce being the far more attractive option under certain
circumstances, particularly if the price of nitrogen does not increase in real terms.
The larch/spruce mixture appears an attractive proposition on O.R.S. mineral soils.

INTRODUCTION

The extension of afforestation in recent years in the Republic
of Ireland on to increasingly difficult land has resulted in a
sharp decline in the area being planted with Sitka spruce (Picca
sitchensis (Bong.) Carr) and in a corresponding increase in area
of coastal lodgepole pine (Pinus contorta var contorta loud).
Whereas Sitka spruce comprised 66% of the total planting
programme in 1973, the figure had dropped to just under 43% in
1980 (Fig 1).

This change in attitude is a reflection of the quality of the land
concerned and its assumed problems in relation to the successful
establishment and growth of Sitka spruce. Although the species can
be successfully established on a wide range of site types, provided
adequate phosphorus is applied at planting, both research and

IRISH FORESTRY, 1981, Vol. 38, No. 2: 61-77
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management experience showed in the nineteen sixties that growth
fell off gradually after a period of years in many areas due to
nitrogen deficiency.A condition known as “check” frequently
developed. O Carroll (1962) commented: ‘‘Most of our Sitka spruce
on peat seems to be living a life only bordering on the healthy”.

The reason for this was partly because the initial quantity of
phosphorus applied (usually about 30kg/ha) was inadequate to
sustain growth and because it was spot rather than broadcast
applied. As a result, most of the crops in this category were given a
broadcast application of rock phosphate (92kg P/ha) in the late
nineteen sixties and early nineteen seventies. This had a positive
effect on growth in most situations except on the very impoverished
sites where increment fell off again after a period of 3 to 5 years.
This condition usually developed on soils derived from Old Red
Sandstone (O.R.S.) where Ulex gallii was absent, certain unflushed
(oligotrophic) blanket peat soils and on midland raised bogs. It was
usually caused by nitrogen deficiency and was very often accen-
tuated by the presence of heather which is known to adversely affect
the uptake of this element (Handley, 1963).

B
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Fig. 1 Percentages of total area planted by the Forest and Wildlife Service with
Sitka spruce (SS) and coastal lodgepole pine (LP(C)) 1973-1981.
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Because of these experiences it is not surprising that attitudes
changed and tended to favour the less demanding lodgepole pine.
Despite the low availability of soil nitrogen, this species grows
vigorously, provided adequate phosphorus is applied at planting
time (Carey, 1981b). However, although the choice of lodgepole
pine involves a lower input regime, providing what is now
considered an excellent raw material at the end of the rotation,
some concern has been expressed in recent years with regard to
certain aspects of the species. This includes the problem of basal
sweep, susceptibility to wind and snow damage, the Pine Shoot
Moth and the recent outbreak of the Pine Beauty Moth in Scotland.
These risks, together with the nutritional problems associated with
growing Sitka spruce, result in the forest manager being faced with a
dilemma in relation to the choice of species on the sites concerned.

In recent years a considerable amount of research has been
carried out on the nutrition of Sitka spruce on both deep peat and
O.R.S. derived soils. The basic problems of nitrogen availability
have not yet been solved on a practical scale but research in progress
would suggest that they can. However, enough knowledge has been
gathered to enable a financial comparison to be made between the
cost of growing Sitka spruce using fertiliser phosphorus and
nitrogen and coastal lodgepole pine using phosphorus only. The
aim of this paper is to present the results from such a study and in so
doing to provide a more rational basis for choosing between the two
species.

FERTILISER INPUTS
General

Phosphorus, applied as ground rock phosphate at a rate equiva-
lent to about 500kg/ha (72.5kg P/ha), is essential in order to ensure
good establishment and growth of both species on the sites
concerned. Although further inputs of P may be necessary on some
sites there is no reason at present to suspect that these will differ for
either species.

Sitka spruce

The problem areas for Sitka spruce have, in general, been
associated either with mineral soils derived from O.R.S. or raised
or blanket bog peat soils. Although extreme variation occurs
between and within these groups in relation to both soil chemical
and physical characteristics, they all present the same basic problem
in relation to the growth of Sitka spruce, lack of available nitrogen.
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Research in recent years has shown that there are a number of
broad site types which differ significantly in their requirements in
this respect:

O.R.S. mineral soils: Results from experiments in a number of
State forests have shown that nitrogen application is essential
in the third year after planting in order to sustain vigorous
growth unless a nitrogen fixing species such as Ulex gallii is a
dominant feature in the vegetation. Large responses in growth
are obtained in such instances to nitrogen application the
magnitude of which is increased further where competing
heather (if present) is eradicated through spraying. Although
the optimum rate of application appears to be in the order of
200-220kg N/ha, the growth response appears to last only
about 3 years after which the trees generally return to a
checked condition unless nitrogen application is repeated.

Blanket peats: 1t is now established that Sitka spruce will
grow vigorously after broadcast application of phosphate on a
wide range of blanket peat sites for at least eight years, often up
to ten or twelve years, before inputs of nitrogen are required.
Some shallow peat areas, (say less than 1 metre deep), found in
association with knolls or hillocks tend to show check
symptoms somewhat earlier, probably because heather tends
to be more vigorous in these drier situations compared with the
deeper peat areas.

The response of slow growing or checked crops of Sitka
spruce on high level blanket bog to fertiliser nitrogen is as
striking as that found on O.R.S. derived mineral soils but the
effect appears to last longer — up to five years, depending on
the amount applied (Carey, 1980). In two experiments at
Mullaghareirk and Newmarket State forests, the growth rates
achieved correspond with those for yield class 18-20 of the
Forest management Tables (Hamilton and Christie, 1971).

Although the quantity of nitrogen needed on peatland sites
needs further refinement, the present recommendation would
be similar to that for the O.R.S. mineral soils, 220kg N/ha.
However, it would seem possible to extend the application
cycle from three to five years.

Midland Raised Bogs: The situation on midland raised bogs
would appear rather similar to that on high level blanket bogs.
Heather control is desirable in about the fourth growing season
after planting and, if carried out properly, is likely to delay the
onset of nitrogen deficiency.

Cutaway Bogs: Substantial areas of peatland — particularly
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the raised bog type — have been cut over for fuel in Ireland
over the last two centuries. In general these are highly
productive forest soils. although problems may arise locally
with Sitka spruce due to strong heather competition and/or
copper deficiency. Because these are the exception. this site
type is not considered further herein.

Application of fertiliser potassium to spruce plantations is a
relatively common practice on certain peat soils in Britain
(MclIntosh, 1981) but significant and worthwhile responses to
this element have so far only been found in the Republic of
Ireland on either fen peats (O Carroll. 1966) or on flushed
mesotrophic blanket peats carrving a dense sward of Molinia.
Because it is most unlikely that either fen or mesotrophic peat
will require inputs of nitrogen it is assumed for simplistic
reasons that potassium application will not be needed on the
sites discussed herein. Where it is needed. its cost will be more
than offset by those included for nitrogen inputs.

In this study allowance is made for the basic differences that
have emerged in recent years on the requirements of these
broad site types. Because it is unclear at present whether
nitrogen application will be necessary after canopy closure in
order to sustain growth, separate calculations are presented for
both possibilities i.e. nitrogen application at fixed intervals up
to the end of the rotation and nitrogen application up to canopy
closure. This question concerning fertiliser inputs following
canopy closure is a key one and. although there is little hard
information on it at present, evidence throughout the world
suggests that most of the nutritional requirements may be
satisfied through recycling at this stage of crop development.
The poor response of polestage crops of Sitka spruce both in
Britain and Ireland to fertiliser inputs in experiments over the
last decade would support this hypothesis although tew of these
were in fact located on deep peat soils.

Lodgepole pine

No further fertiliser inputs other than P are envisaged at this point
in time for lodgepole pine. Although potassium deficiency
symptoms are a common feature on many young crops on peatland.,
the response to K application in general on the sites concerned does
not justify the cost involved. This may be a function of both the
extent of the maritime influence and the ability of the species to
intercept K from the rainfall (Carey & O Carroll. 1981).
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PRODUCTION

Sitka spruce:

The best guide to potential production for any given site must
be existing healthy crops in the area concerned showing no
nutrient deficiencies. The forest inventory books serve as an
ideal data source in this respect. The average Yield Class for
the species in the country as a whole is in the region of 16.
Provided soil factors are not limiting (e.g. lack of N, P or K),
Yield Classes of 18-20 plus seem attainable on a wide range of
sites at elevations below about250m. (This latter figure is by no
means absolute and can be considerably affected by other site
factors).

Lodgepole pine:

Evidence from many areas suggests that lodgepole pine can
attain a Yield Class between 12-16 (occasionally 18) on the site
types in question unless some factor such as elevation becomes
a limitation. The mean Yield Class for the species in the
Republic of Ireland is currently 12 and a survey of inventory
records for 35 State forests known to be dominated by either
O.R.S. mineral soils, blanket peat soils or raised bog soils gave
mean Yield Classes of 12, 11 and 14 respectively for crops
planted between 1958 and 1968. The calculations presented
include data for a range of Yield Classes from 12 to 18 thereby
enabling the manager on the ground to decide what option
corresponds most closely to the average production in his area.

METHODS AND ASSUMPTIONS

Economic Methods: The usual method for comparing two or more
silvicultural options is that known as net discounted revenue or N.D.R. In this
approach all costs and revenues are discounted at a set rate of interest to year 0.
Subtraction of one from the other gives the N.D.R. This can be negative or
positive depending on the actual costs and revenue figures involved and the
interest rates used. The N.D.R. figures can then be used as basis for
comparison between the various options. It was decided to use a discount
rate of 6% in these calculations. Lower interest rates are commonly used in
forestry calculations of this kind. However a subsequent sensitivity test on
the data using a 4% interest rate showed that the same conclusions emerged.
The actual figures in each case were multiplied by the “infinite rotation
adjustment factor” which allows for the N.D.R. for an infinite number of
future rotation.

Assumptions: In order to calculate the N.D.R. for any treatment option
certain assumptions must be made both with regard to the actual costs that are
likely to accrue during the rotation and on the revenues that will arise from
sales of timber. Data on costs were based on the most up to date available in
January 1981 from F.W.S. Work Study Section. These are of necessity average
data, the actual figures being very dependent on the nature of the site etc. Costs
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for fertiliser nitrogen represent the average retail prices pertaining in January
1981 for the country as a whole. Other assumptions made were as follows:

1. That a single application of 500kg of rock phosphate/ha at establishment is
sufficient to ensure a production of 12- 18m*/ha/annum for lodgepole pine
and that no further fertiliser additions will be necessary during the rotation.

2. That rotation lengths for Sitka spruce will be 20% less than the age of
maximum mean annual increment for the yield class concerned. In the case
of lodgepole pine final felling year will be equal to the age of maximum
mean annual increment. This is in line with current policy on rotation
lengths for both species and is influenced in the main by marketing
considerations.

3. That all fertiliser materials will be applied from ground spreaders or by
hand. Aerial application would very likely reduce costs in favour of the
spruce options.

4. That stability or form is not affected by any of the treatment options.

5. That volumes produced correspond to those given in the British Forestry
Commission Management Tables (Hamilton and Christie, 1971) for Sitka
spruce and Forest and Wildlife Service Tables (Anon, 1975) for lodgepole
pine. The Stand Assortment Tables (Hamilton and Christie, 1971) were
used to quantify the amounts of timber in each category. It was also
assumed that, because of basal sweep in the lodgepole pine, 20% of the
sawlog category would be downgraded to boxwood and 5% of the latter to
pulpwood. Finally, two variations on the current average price structure
were tested in order to see what effect if any this would have on the end
result:

(i) a10% reductxon in sawlog and increase in pulpwood prices from £1.50
to £4.00/m>

(ii) a20% reduction in sawlog and a 100% increase in pulpwood prices.

6. That timber prices are similar for both spec1es and are as follows:
Pulpwood, Top Diameter < 14cm £1. 50/m’
Boxwood, Top Diameter  14-20cm £10.50/m’
Sawlog, Top Diameter > 20cm £24.50/m”.
These prices are based on January 1981 average data.

7. The cost of nitrogen: One of the major imponderables in a calculation of
this kind rests in possible future trends in the price of nitrogenous fertilisers.
This uncertainty, in association with a widespread belief that nitrogen
prices were tied to oil prices, has contributed in no small way towards the
decision to plant more lodgepole pine. In fact nitrogen prices have
decreased significantly relative to the retail price index in the Republic of
Ireland over the past 10 years (see Table 1) and it is highly unlikely that they
will show a substantial increase in real terms in the foreseeable future. This
is because energy costs account for only about 25 per cent of fertiliser costs
and also because there is at present an excess of urea manufacture in
particular, on the world market. Many countries besides Ireland have
become committed to this industry in recent years and are unlikely to cease
manufacture in the foreseeable future. In these calculations two
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assumptions have been made in relation to the price of nitrogen fertiliser:

(a) That there will be no real increase in the prices of nitrogen over and
above the rate of inflation.

(b) That the price of nitrogen will rise by 6% per annum in real terms.

Management costs common to the different options are excluded.

Options tested:

s

The yield classes tested for lodgepole pine were 12, 14, 16 and 18 and for
Sitka spruce 16. 18, 20 and 22 except where stated using either SMB or
DMB ploughing.

- Sitka spruce. Phosphate at planting. SMB ploughing (or ripping). Nitrogen

(N) application. 220kg N/ha (as urea'). and heather control vear 4 and N
application every 3 vears thereafter (O.R.S. mineral soils and some shallow
blanket bogs).

. Sitka spruce. As in option 2 but N application only up to year 16.

- Sitka spruce. Phosphate at planting. DMB ploughing. Heather control year

5. N application at year 10 and every 5 years thereafter. (Raised bog and
high level blanket bog situations).

. Sitka spruce. Asin option 4 but N application only up to year 15.

. Sitka spruce. Phosphate at planting. DMB ploughing. Nitrogen application

at year 8 and every 5 years thereafter. Low level blanket bog.

. Sitka spruce. As in option 6 but N application only up to year 13.

- Sitka spruce/Japanese larch 50:50 mixture in lines.? Heather control year 4

and N application to the spruce only at year 4 and 8 (O.R.S. soils). Assume
Yield Class 8 for JL. and 16 or 18 for Sitka spruce.

- Sitka spruce/Japanese larch 50:50 mixture. No treatment other than

phosphate (peatsoils). Assume Yield class 8 for JL and 18 for Sitka spruce.

Note: 1. Experiments to date show that urea and calcium ammonium nitrate are

equally effective on the range of sites concerned. The former is preferred
because of lower transport costs.

Note: 2. Treatments 8 and 9 were included because of the well established nursing

ability of Japanese larch for Sitka spruce (see O Carroll, 1978). Recent
observation suggests that N application and heather control may be
essential in the earlier years for the spruce in O.R.S. situations.
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Table 1: Retail price index in relation to the cost of fertiliser nitrogen 1970-1980
(Source: Nitrigin Eireann Teoranta).

Year 1970 1980
Retail Price Index 100 259
Cost of nitrogen 100 150
RESULTS

Data on net discounted revenues for the various options and
assumptions in relation to production and the price of nitrogen are
presented in Table 2. These are relative rather than absolute data
because of the exclusion of management costs common to the
various options. Because the type of ploughing varies with the
nature of the ground. (O.R.S. v deep peat), data are included for
both SMB and DMB in the lodgepole pine option. A flowchart
guide to the use of the data in Table 2 in selecting between the
species is shown in Figure 2.

Net discounted revenues for the lodgepole pine options vary
between £162 (Yield Class 12, SMB) and £815/ha (Yield Class 18,
DMB). Ifitis assumed that there will be no real increase in the price
of nitrogen it is apparent that a crop of lodgepole pine Yield Class 16
is more profitable than a crop of Sitka spruce Yield Class 18. Also a
crop of lodgepole pine, Yield Class 18, is generally an economically
better proposition than even Sitka spruce at Yield Class 20.
However. the number of sites on which lodgepole pine production
exceeds of Yield Class 16 seem to be the exception whereas Yield
Classes of 18 to 20 are common in Sitka spruce. For this reason the
data presented in Table 2 suggest very strongly that Sitka spruce,
grown with the aid of fertiliser nitrogen, may be a far more
profitable option than the pine with the exception perhaps of the
O.R.S. sites. Spruce would still remain highly competitive and in
many situations better than the lodgepole pine up to a 6% real
increase in nitrogen prices.

Table 3 shows the effect of varying sawlog and pulpwood prices
for the different options tested. When the price of sawlog falls by
20% and the price of pulpwood increases to £3/m’, all the NDRs
drop in value. However, this disimprovement is more acute in the
higher yield classes for both species. If the price of sawlog only falls
by 10% and the price of pulpwood increases to £4/m’, then all the
pine options become more economic than at the prices presently
pertaining. Essentially speaking, however, the variations in NDRs
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Table 2: Net Discounted Revenue for each option, Yield Class and N price
assumption. (£/ha). Discount rate: 6%.

N price increase

Option YC m?/ha Cultivation assumption %
0 6
SMB DMB
1. LB 12 162 219
14 377 434
16 596 653
18 758 815
2. S§ 16 SMB/Ripper -188 -718
N+2,4-D 18 SMB/Ripper 98 —433
yr. 4+N every 3 yrs. 20 SMB/Ripper 400 -132
2 SMB/Ripper 710 177
3. SS.N+2,4-D 16 SMB/Ripper =37 -186
Year 4+N every 18 SMB/Ripper 250 100
3yrsuptoyr16 20 SMB/Ripper 550 400
22 SMB/Ripper 860 710
4. 88.24-Dyr5SandN 16 DMB 149 —145
atyr 10 and every 18 DMB 436 141
Syrs 20 DMB 736 444
2 DMB 1047 753
5. 8S.2,4-D yr5and 16 DMB 238 166
N atyrs 10 and 15 18 DMB 524 452
20 DMB 825 753
22 DMB 1135 1063
6. SS.Natyr 16 DMB 155 -185
8 and every 5 yrs 18 DMB 442 101
20 DMB 742 401
22 DMB 1053 712
7. SS. N atyrs 8 16 DMB 266 202
and 13 18 DMB 552 488
20 DMB 853 789
22 DMB 1163 1099
8. SS/IL SS JL
16 8 SMB/Ripper 176 156
18 8 DMB 222 202
N+2,4-D yr4 and 18 8 SMB/Ripper 296 276
N yr 8 to SS only 18 8 DMB 342 322
9. SS/IL 18 8 SMB/Ripper 398 ND
NoNor2,4-D DMB 443

N=Not determined.
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Site type
High level blanket bog

O.R.S. mineral Low level blanket bog 152m

152m Raised bog
Furze likely to
be present No furze
LP(C) or JL/SS 5/6 LP(C)orSS
Plant option 8/9 LP(C)or SS option 6/7
SS or option 5/6
SS option 2/3

* Option numbers refer to the data for N.D.R. presented in Table 2.

Examples: 1. Potential yield class 16 for LP and 18 for SS both species (based on
inventory records for adjacent stands). Site type O.R.S. with no furze

(Ulex).
N.D.R. in Table 3 is £653/ha for LP and £98 or £250 for SS.

2. Potential yield class 20 for SS, 14 for LP (from inventory records).

Site type low level blanket bog.
N.D.R. in Table 3 is £434/ha for LP and £742 or £853 for SS.

Fig 2 Simplified flowchart guide to decision making in species selection between
LP(C) and SS*
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caused by varying the prices for the different timber categories do
not alter the previous conclusions in relation to the profitability of
either species.

In general the NDR data for the Japanese larch/Sitka spruce
mixture tend to be lower than those for most of the other treatment
options. This is a result of the low yield class associated with the
larch component in the mixture which essentially reduces the
overall production to about 12m’/ha/annum. depending on that
achieved by the spruce. However, on O.R.S. mineral soils in
particular. the mixture appears more profitable than Yield Class 18
Sitka spruce grown on its own using regular inputs of fertiliser
nitrogen. On peat soils, the mixture is far less profitable than Yield
Class 16 lodgepole pine. However, if the potential Yield Class of the
site for the pine is less than 14 then the mixture deserves serious
consideration.

The question of whether inputs of nitrogen will be essential after
canopy closure has a major effect on the results for the various
spruce options for obvious reasons. If nitrogen application can
cease at between 13 and 15 years, without adversely affecting
production, then Sitka spruce would in general appear a far more
attractive species in money terms.

DISCUSSION

Because of the many assumptions made herein, the results, must
of necessity, be interpreted with caution. Nevertheless, they do
provide a good indication of the relative profitability of both species
for the broad site types described and, when used in combination
with local production data from inventory books, their reliability
should improve considerably. For instance, if the General Yield
Class for the particular species in adjacent properties or
compartments to that in question is 14 or 16 or 18, then it can be
reasonably assumed that similar rates of production are achievable,
provided the nutritional needs are satisfied.

On site types with a potential Yield Class of 16-18 for lodgepole
pine, and where nitrogen inputs would be essential to grow Sitka
spruce, the results in general endorse the increase in popularity of
lodgepole pine in recent years. However, such sites are the
exception and of the 35 forests referred to earlier in relation to
inventory records only 3 had a mean Yield Class for this species of
16 or more. These were all on lowland sites probably dominated by
raised bog soils. Twenty forests had a mean Yield Class for the
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Table 3 The effect of varying sawlog and pulpwood prices on the NDR for a
selected number of options (No nitrogen price increase and constant
boxwood prices) £/ha.

Option YCm'/ha Current Prices Sawlog Sawlog
Sawlog £24.50 (-20%)=£19.60 (-10%)=£22.05
Pulp £1.50 Pulp Pulp
/m? (+100%)=£3.00  (+166.6%)
/m® =£4.00/m’
1. LP 14 DMB 434 386 473
SMB 377 329 416
16 DMB 653 579 681
SMB 596 521 524
18 DMB 815 719 837
SMB 758 661 780
2. SS Nitrogen+ 18 SMB/R* 98 -8 121
heather control 20 SMB/R 400 248 410
atyr.4 & N 22 SMB/R 710 510 700
every 3 yrs
thereafter
3. SSNitrogen + 18 SMB/R 250 143 273
heather control 20 SMB/R 550 400 562
atyr.4 & N 22 SMB/R 860 661 851
every 3 yrs up
toyr 16
4. SSNatyr10 18 DMB 436 330 460
and every5yrs 20 DMB 736 578 738
thereafter 22 DMB 1047 832 1020
5. SSNatyr10 18 DMB 524 418 548
and 15 20 DMB 825 666 827
22 DMB 1135 921 1108

R=Ripper
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species equal to or less than 12. The data suggest that it is difficult to
justify the planting of the pine in such situations, assuming the
spruce attains Yield Class 18 or more although crops of LP(C)
planted since 1968 may tend to have a somewhat higher Yield Class
than those established in earlier years due to increased phosphorus
fertilisation. However, on peat soils in particular, and in situations
where higher levels of production can be attained, say Yield Class
20-22, Sitka spruce would appear to be a far more profitable option,
regardless of whether nitrogen inputs are required. Although a
figure of 22 may appear high, this figure is now being exceeded in
the early years in a number of young (7 yr old) experiments on both
blanket and raised bog sites which have so far only been given a
broadcast application of rock phosphate. The Sitka spruce growing
in the recently publicised tunnel plough experiment at Glenamoy
forest (O Carroll, Carey, Hendrick and Dillon, 1981) has a Yield
Class at age 19 of between 18 and 22. This is growing on typical low
level Atlantic blanket bog and has not received any fertiliser
nitrogen, nor is it likely to need any.

One of the major difficulties associated with species selection is to
pinpoint those sites on which nitrogen deficiency will be a limiting
factor. Although the problem may appear clearcut on O.R.S.
mineral soils it is often confounded by the so far unpredictable
invasion of certain sites by Ulex gallii, which, when it occurs, will
more than likely satisfy the total nitrogen economy of the stand. On
peatsoils, the differences between those site types requiring and not
requiring nitrogen are also difficult to identify and, until the present
generation of fertiliser trials are more advanced, and relevant soil
analytical methods are developed, local knowledge will remain the
most reliable guide. However, when judging the performance of
existing crops cognisance must be taken of their past history. Most
of the checked areas of Sitka spruce visited for advisory purposes in
recent years, for instance, were either spot treated with rock
phosphate initially or were missed out entirely due to uneven
application of the fertiliser material. This underlines the
importance of evenness of fertiliser spread and similar arguments
apply to the control of heather. The treatment must be done properly
if it is to be effective.

Much of the experience with Sitka spruce on peatland sites was
obtained during the era of spot application of fertiliser phosphate.
The change over from spot to broadcast fertilising in the late
nineteen sixties has had a profound effect on the development of the
native vegetation and on the incidence of check on a wide range of
site types. Whereas spot fertilising with rock phosphate and
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ploughing favoured the development of heather, where it was
initially present, broadcast fertilising very often tilted the balance in
favour of a Molinia/Eriophorum dominated sward. Because of the
problems associated with heather, broadcast fertilising therefore
resulted in a considerable improvement in many areas in site
fertility for Sitka spruce.

The main argument put forward against planting more Sitka
spruce instead of lodgepole pine centres around the extra cost that
may be incurred as a result of having to purchase more chemicals
and/or fertilisers. In small economies subject to tight constraints on
cash flow at periodic intervals, lodgepole pine may be the safer
option, provided that some of its associated diseases and pests do
not get out of control. Others argue against the use of nitrogenous
fertilisers on the grounds of an alleged pollution hazard. The
quantities of nitrogen suggested herein are between 10 and 15 per
cent of those used by grassland and tillage farmers, and recent
indications are that the amounts concerned can probably be
reduced. The energy equation in which a high energy product such
as urea is applied to a low energy raw material, wood, has also been
questioned. A simple calculation will show that the difference in
total production at age 40 between Yield Class 16 and 20 Sitka
spruce is about 180m’/ha. In energy terms this is equivalent to about
17 tonnes of urea/ha. Although not redeemable until the end of the
rotation, this is of far greater magnitude than the amounts
suggested here as being necessary for O.R.S. and peat soils to grow
Sitka spruce, (5.0 and 1.3 tons/ha respectively).

The final controversial issue associated with the choice between
the two species centres around the greater susceptibility of Sitka
spruce to windblow because of its shallower rooting habit,
particularly on deep peat soils where the watertable in the early
years, following conventional ploughing, is seldom below 30cm.
Although there is little evidence yet of windblow in spruce
plantations in such situations, this may be a function of the small
areas of deep peat that have been planted with the species and also
because few if any crops have reached a top height greater than
12-14 metres. However, this extra risk must be seen in the context of
the poor form in many plantations of coastal lodgepole pine. It can
probably be reduced by tunnel ploughing as suggested by O Carroll
etal (1981).

The final decision on species selection rests with the forest
manager. This paper is nothing but a first attempt at putting more
rationale into the decision making process. With time, and more
research on the inputs required by both species, and on their
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production capabilities on different site types. it is hoped to put
more refinement into the process.
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VOLUMES AVAILABLE FROM STATE FORESTS

The Irish people have invested heavily over the past 50 years in
the creation of a forest estate. The results of their sacrifices are now
coming to fruition in the form of increasing volumes of wood
coming on the market. The volumes in Table 1 will be available for
harvest in the coming decades.

It can be seen that between 1980 and 1990 the availability of
sawlogs (down to 20 centimetres top diameter) from State forests
will increase by 283 per cent. The average annual compound growth
rate in the availability of sawlogs and pulpwood combined will
amount to 9.7 per cent over the 10-year period.

Lumber (by which I mean sawlogs and boxwood) in 1980 will
comprise 54 per cent of the wood available from State forests, and
this will increase to 57 per cent in 1990 and 68 per cent by the year
2000. Thus lumber is already the largest component, by volume, of
wood available from State forests, and this predominance will
increase.

More recent projections of wood availability have the effect of
increasing the volume available in earlier years, and reducing the
amount in later years.

1 An earlier version of this paper was presented at the Annual General Meeting of
the Irish Home Grown Timber Merchants Association, Dublin, December 11,
1980.

IRISH FORESTRY, 1981, Vol. 38, No. 2: 78-91
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Table 1: Wood Harvest Projections, State Forests, Ireland.

Volume (000s M%)
Sawlog and

Year Sawlog Boxwood Boxwood  Pulpwood Total
1979 (Actual) 60 172 232 86 318
1980 185 182 367 311 678
1985 289 275 564 523 1086
1990 524 405 929 694 1623
1995 675 571 1252 836 2088
2000 1237 814 2051 974 3026
2010 1707 1109 2816 1136 3952

Note: These are more conservative in the early years than more recent projections
prepared in 1979.

Source: Irish Forestry Policy; NESC Report No. 46; Govt. Publications, Dublin,
1979, p. 214.

STATE REVENUE IMPLICATIONS

The market for all types of wood raw material, including lumber,
is at present depressed, due primarily to the impacts of the
recession. Prices in 1980 for standing timber-based on timber
merchants’ estimates — seem to be about £17.5/M® and £10.5/M*
for sawlog and boxwood respectively; if we assume that these will
apply in the future we can project the following gross revenues:

Gross State Revenue (000s 1980 £)

Sawlog Boxwood Total
1985 5057 2887 7944
1990 9170 4252 13422
1995 11813 6058 17871
2000 21648 8547 30195

Thus, in 20 years time lumber sales will be yielding more than £30
million (1980 £) to the State treasury.

EMPLOYMENT

It is notoriously difficult to make employment projections in any
area which is exhibiting dramatic growth. Making some rather
crude assumptions regarding output increases per cubic metre per
worker per year, I estimate that the following employment will
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be generated by the harvest, transport and processing of sawlogs
and boxwood from State Forests (Table 2).

There will be, in addition, at least 35,000 M’ of sawlog size
coniferous material available from private lands, which will, using
the employment intensities noted above, add 118, 91 and 63 jobs
respectively in 1980, 1990 and the year 2000.

Table 2: Employment Projections Generated by Sawlogs and Boxwood from
State Forests.

Year Harvest  Transport  Mill Total
Employment

M3}/ Worker/Yr. 833 6250 500

1980  Volume (000s M) 367 367 367
Employment 441 59 734 1234
M3/Worker/Yr. 1200 7000 720

1990  Volume (000s M) 929 929 929
Employment 1000 133 1290 2423
M3/Worker/Yr. 1500 7500 1000

2000  Volume (000s M%) 2051 2051 2051
Employment 1367 273 2051 3691

Sources: Irish Forestry Policy, NESC Report No. 46, and Industry Sources.

BALANCE OF PAYMENTS

It is interesting to look at the pattern of coniferous sawnwood
imports (Division 24321 pre 1978 and div 24821 post 1978 in the
Trade Statistics) since 1973 (Table 3). We can see that, after the
1974 peak, the real (net of inflation) average price dropped
sharply over the next five years and is still below the 1973 level
(Fig. 1).

In 1980 sawn coniferous imports accounted for 0.75 per cent of
total imports in recent years (Table 4). Sweden’s share held fairly
steady at about 30 per cent of total imports in 1977, "78 and ’79, but
fell back to 24 per cent in 1980 and 23 per cent in 1981. Finland
increases its share from 30 per cent in 1977 to 43 per cent, 40 per cent
and 41 per cent in 1978, 1979 and 1980, but fell back to 35 per cent in
the first four months of 1981. Canada’s share fell from 30 per cent in
1977 to 15-21 per cent in 1978-"80, but this increased to 29 per cent in
early 1981.



NATIVE SAWMILLING INDUSTRY 81

Table 3: Imports of Coniferous Sawnwood, 1973-1981

Value/M.T.
Year Quantity Value Value/M.T. CPI Constant
(Metric Tons) (Current£) (Current£) (1968=100) (1968 £)

(7000)
1973 168,766 12,761 76 150.8 50
1974 232,492 26,511 114 176.4 65
1975 121,793 14,334 118 213.2 55
1976 190,242 23,239 122 251.6 48
1977 190,629 27,377 144 285.9 50
1978 223,113 30,214 135 307.7 44
1979 270,423 42,844 158 348.4 45
1980 211,662 40,500 191 411.9 46
1981! 57,753 12,513 217 461.6 47

1 January-April.

Note: 1 metric ton=1.85M? of sawnwood.

Source: Trade Statistics of Ireland, successive December issues, and issue for April
1981.

The sharp fall in the price of Finnish timber from 1977 to 1979
relative to Swedish imports may explain in part the growth in
Finland’s market share over the 1977-80 period. The widening price
advantage which Canadian wood has been showing contributes to
its recent increase in the share of the Irish import market (Fig. 2).

Since Irish and Canadian wood compete to some extent in the
same markets, the fact that in early 1981 Canadian lumber, at £37
per metre tonne (1968 £) was at its lowest level in the 1977-81
period, is indicative of the difficult market conditions now being
faced by Irish sawmills.

The overall picture is now clear: a rapid increase in the
availability of sawlog size wood raw material will allow expansion in
domestic output, at a compound annual average growth rate of
almost 10 per cent over the coming decade; this in turn will allow
employment to increase to 2400 by 1990 and approach 4000 in the
year 2000. Annual State revenues (1980 £) from sawlog and
boxwood sales can grow from £7.9 million in 1985 to £30.2 million in
the year 2000. However, to achieve this level of output will require
that Irish timber be able to initially capture a predominant share of
the domestic market and then export successfully.
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Table 4: Major Sources of Sawn Coniferous Imports, by Volume and Value

(1968 £), 1977-1981.

Sweden Finland

Grand

USSR Canada  Total Total

Volume (M.T.) 57513 57777

Value (000s £) 8424 9147

1977 Value/M.T. (current £) 146 158

CPI=285.9 Value/M.T. (1968 £) 51 55
Percentage of Grand Total

(by volume) 30 30

Volume (M.T.) 68229 95351

Value (000s £) 9948 12577

1978 Value/M.T. (current £) 146 182

CPI=307.7 Value/M.T. (1968 £) 47 43
Percentage of Grand Total

(by volume) 31 43

Volume (M.T.) 74906 107157

Value (000s £) 12680 15900

1979 Value/M.T. (current £) 169 148

CPI=348.4 Value/M.T. (1968 £) 49 42
Percentage of Grand Total

(by volume) 28 40

Volume (M.T.) 50870 86483

Value (000s £) 10650 15754

1980 Value/M.T. (current £) 209 182

CPI=411.9 Value/M.T. (1968 £) 51 44
Percentage of Grand Total

(by volume) 24 41

Volume (M.T.) 13390 20343

Value (000s £) 3275 4654

19711 Value/M.T. (current £) 245 229

CPI=461.6 Value/M.T. (1968 £) 5 50
Percentage of Grand Total

(by volume) 23 35

10663
1690
158
55

13535
1652
122
40

15406
2425
157
45

12565
2708
216
52

1845
463
251

54

57685 183638 190614
6766 26027 27370
117 142 144
41 50 50

30 96

33435 210550 222450
3946 28123 30103
118 134 135
38 44 44

15 95

53762 251231 270423
7476 38481 42844
139 153 158
40 44 45

20 93

46108 196026 211662
7602 36714 40500
165 187 191
40 45 46

22 93
16590 52168 577513
2833 11225 12513
171 215 217
37 47 47

29 90

1 January to April.

Note:

1 Metric Ton=1.85 M? of sawnwood.

Source: Successive December issues of Trade Statistics of Ireland and the April

1981 issue.
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FUTURE MARKETS

For 1979, multiplying metric tons of imports from Table 3 by 1.85
yields M® of sawnwood; multiplying this in turn by 2 will yield a
crude estimate of volume of roundwood equivalent in M*. Adding
State sales of 232,000 M® to an estimated 35,000 M® from private
lands results in the following (Table 5).

It is not known how much of the 1.1 million M’ (roundwood
equivalent) is technically substitutable by Irish wood. If we make
the (probably conservative) assumption that 70 per cent of this
market could be met by Irish wood, we can see that there exists
domestically a 700,000 M’ (roundwood equivalent) market for Irish
timber, based on 1979 consumption levels. The joint IIRS/Forest
and Wildlife Service study of the sawmilling industry provides a

81
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Fig 2 Average Price per Tonne of Imported Sawwood from Sweden, Finland and
Canada. (Constant 1968 £).

Source: Table 4.

much more detailed review of the markets for 1977 (Table 6). It is
clear that the best opportunity for expansion is in the construction
sector, and the IIRS/FWS projected a 20 per cent annual growth
rate in the penetration of native timber in this market, with sales to
this sector growing from 97,000 M® (roundwood equivalent) in 1977
t0 420,000 M® in 1985.

We are now in a position to make a few observations on the
symbiotic relationship between the sawmilling sector and forestry.
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Table 5: Apparent Softwood Lumber Consumption. Imports and Domestic
Production. 1979.

Roundwood Volume., 000s M?

Apparent Lumber Consumption 1979

% of Total

Imports

Domestic
State
Private

Total

Grand Total

1268

79

Source: Tables 1 and 3.

Table 6: Irish Market for Sawn Softwood Timber. 1977 000s M* of Roundwood

Equivalent. !
End Use Total Apparent %o of Native Timber e of Share of Market
Consumption Total Quantity Total held by

Native Timber
Construction 725 725 97 44 13
Pallets & Packaging 67 6.7 53 24 79
Fencing 62 6.2 48 22 78
Furniture 39 3.9 1 6
DIY 25 2.5 1 9
Miscellaneous 82 8.2 18 8 21
Total 1000 100 220 100 22

1 The original IIRS/FWS data are converted to roundwood equivalents by
multiplying by 2; this is misleading for some end-uses, but facilitates comparison
with data in Table 5.

Source: Institute for Industrial Research and Standards and Forest and Wildlife
Service Study of the Irish Sawmilling Industry.
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SAWMILLING AND FORESTRY
1. The sawmills now provide outlets for more than half of the
output of our forests and this proportion will grow over time.

2. Sawmills provide the bulk of the revenues to both the State
and private forests.

3. Employment per unit of wood processed will typically be
greater in sawmills than in other processing units.

4. Sawn wood has a large domestic-substitution market, mainly
in construction.

[t is clear that the profitability of the State forestry enterprise in
Ireland depends crucially on a thriving sawmilling sector. We can
anticipate that the industry will be able to achieve economies of
scale and possibly reduce log haulage distance as a result of the
rapid increase in wood raw material availability. The interesting
questions are; will the industry be able to capture the bulk of the
domestic construction and other markets and thereafter export
successfully into the highly competitive British market? On a
closely related theme, will the Forest and Wildlife Service transfer
the wood to the industry in the quantities and in a manner that will
ensure a prosperous sawmilling sector, and at the same time protect
the interests of the resource owners (the taxpayers)? The future of
Irish Forestry depends on how we in the forestry community act on
these issues.

FOREST PRODUCTS DEVELOPMENT BOARD

With regard to the first, in my NESC study I suggested the
formation of a Forest Products Development Board (FPDB) which
would have on its staff people with expertise in wood marketing,
harvesting, forest products, industrial processes, product
development and marketing. The Board would have responsibility
for developing and implementing wood utilisation plans, for
deciding on the wood sale methods, for sponsoring product
research and development and for market development. Clearly,
many of these functions are being, or could be, undertaken already
by the Forest and Wildlife Service, the Institute for Industrial
Research and Standards, the Industrial Development Authority,
and Coras Trachtala. However, I feel that there would be a real
payoff to concentrating responsibility for these assignments in one
organisation which is given sufficient resources and freedom to do
the job on a continuing basis. This unit could draw on skills in other
Government and private agencies as required. In the NESC report I
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discuss various means of linking the Forest Products Development
Board with the Forest and Wildlife Service.

I feel that the real competition in the lumber scene is about to
begin. We're facing long-standing experienced producers in a very
competitive environment, and we've simply got to take full
advantage of every opportunity to give ourselves a competitive
edge. It might well be asked, why should Government intervene?
Will the market not guide sawmillers and others to the most
efficient allocation of resources? 1 envisage the Forest Products
Development Board as a complement to market forces, not in any
sense as a means of thwarting them. In market efficiency terms the
case for the Board can be made as follows:

(i) The State in a real sense makes the market for stumpage
(standing trees); within wide limits the Forest and Wildlife
Service can move this stumpage price up (and down) by
contracting (expanding) the volume of wood on offer. (This
circumstance where one seller faces several buyers is called
monopsony in economics parlance). Since the Government is
one of the primary determiners of market price, it behoves it
to know and be capable of evaluating the full implications for
downstream activity of its marketing choices.

(i1) The price of standing wood is a residual — what is left after
the costs of processing, transport and harvesting have been
netted out of the product sale price. Tt follows that it is in the
State’s immediate (commercial) interest to encourage the
achievement of both premium prices for mill output and
reductions in cost of harvesting and processing; much of the
benefit resulting therefrom will be reflected in stumpage
price.

(iii) The competition — Sweden, Finland and Canada — all have
the benefit of strong experienced marketing organisations,
backed by a base of State-supported research (basic and
applied) and development work. This also applies to a lesser
extent to domestic substitutes for wood. The Roadstone Book
of House Design provides a very attractive and sophisticated
vehicle for selling the use of various materials in house
construction; native timber does not feature prominently
therein.

STUMPAGE MARKETING
Two separate issues arise regarding the disposal of State-owned
stumpage — the quantities which are to be put on the market, and
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the manner in which these are sold. Taking each of these in turn:

Quantiryv: Asnoted earlier, the State, with a near monopoly of wood
supply. is. withing wide limits, a market price setter. If it sees the
price falling below “target’, it can contract supplies and move the
price upwards; likewise the upward movement of price can be
dampened by increasing the volume of wood placed on the market.
The ceiling price is set of course by the competition from imports for
the end products. What should be the appropriate role of forestry
policy in this situation? It seems to me that it is appropriate for
Government to play a countercyclical role, but within clearly
specified limits. Thus the range of stumpage within which the
quantity made available annually will fall should be established:
except in exceptional circumstances, the volume offered should be
within this range.

[t is interesting to compare projected availability in 1979 with
actual sales (000s M?).

Projected Actual Difference Difference as

Volume! Sales % of Actual
Sawlogs 192 60 132 220
Boxwood 190 172 18 10
Total 382 232 150 65

1 This is a much more conservative projection than that prepared in 1979, which
estimated an availability of 344,000 and 215,000 cubic metres of sawlogs and
boxwood respectively in 1979.

Overall, projected exceeded actual volume sold by 65 per cent;
the excess was a dramatic 232 per cent for sawlogs, but only 10 per
cent for boxwood.*

I want to emphasise that no large policy conclusions can be drawn
by examining one year’s data. All kinds of good reasons could
explain the difference, such as, for example, the collapse of the
pulpwood market, which would reduce the volume of associated
sawnwood being sold.

* Sales in 1980 amounted to 120,000 M3 and 151,000 M of boxwood and sawlogs
respectively. Projections for 1980 were 182,000 M> and 185,000 M3, so that
projected sales of boxwood and sawlogs exceeded actual by 52% and 23%
respectively.
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Furthermore. when the current stumpage price estimates
provided by timber merchants are compared with those obtaining in
July-December 1977, we don’t find evidence to support the
hypotesis that the State is capturing real price increases by
restricting supply.

Sawlogs Boxwood
Price/M* Price/M* CPI
Current Constant Current Constant
(1968 £) (1968 £)
1977 15.99 5.49 6.83 2.35 291.25
1980 17.50 4.15 10.50 2.49 421.8

We can see that over the period real sawlog price has declined.
while boxwood price shows a slight increase. | emphasise that too
much should not be made of the apparent implications of selectively
chosen statistics of this nature. What I do want to stress is that we
need to devote far more attention than heretofore to developing
policy concerning the quantity of stumpage to be placed on the
market by the State over time, and the price implications thereof. I
turn now to stumpage sale methods.

Stumpage Sale Methods: Given that the State has decided to dispose
of x thousand cubic metres of stumpage annually, how should this
material be allocated among prospective users? It is well to
recognise that the interests of the general taxpayers and the
individual mill can be antagonistic. The mill wants the wood as
cheaply as possible; the taxpayers are trying to maximise the return
on their investment by getting the best price.

We have. up to now, depended almost exclusively on price to
allocate wood among competing users; this has been effected by the
use of sealed bids. T am strongly in favour of continuing to use price
as the primary allocation mechanism; the user who can pay the most
for the material should generally get it. However, I recognise that
there is sometimes a balance to be struck between maximising net
benefits in the short and the long run and that there can be in
addition non-market considerations involved. The large increases
in volume becoming available provide an opportunity to test
alternative wood disposal mechanisms. In my NESC report I
discuss a number of alternative approaches. I recommend that these
be tested carefully so as to yield information on the most
satisfactory mix of marketing strategies to adopt.
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SUMMARY AND CONCLUSIONS

The softwood sawmilling industry has the potential for becoming
one of the most dynamic sectors in the economy over the next two
decades. Sawlog and boxwood volumes becoming available from
State forests will increase from 232,000 M? in 1979 t0 929,000 in 1990
and 2.051.000 in the year 2000.

State stumpage revenues will increase (applying 1980 prices) to
£13.4 million in 1990 and £30.2 million in the year 2000 (1980 £).
Emplovment in harvesting, transport and processing can be
expected to grow from about 1200 in 1980 to close to 4000 in the year
2000.

In 1979 softwood lumber imports amounted in value and
quantity to £42.8 million and approximately 1 million cubic metres
of roundwood equivalent respectively; it was estimated conser-
vatively that native timber could technically substitute for about
70 per cent of these imports. However, with over 2 million cubic
metres of sawlog and boxwood available by the year 2000, it is
clear that over the next two decades Ireland will have become a
major sawnwood exporter, unless there is a sharp increase in
domestic consumption.

Finland. Canada and Sweden are now our major suppliers. In the
1977-80 period Finland increased market share in part by a fall in
price. In early 1971 Canadian lumber, much of which competes
directly with native supplies, appeared to be doing likewise. The
increasing volumes of wood becoming available should help the
industry achieve economies of scale in production and reduction in
log haulage distances.

To help the industry take full advantage of the opportunities
before it. [ recommend:

(1) The establishment of a Forest Products Development Board,
with responsibility authority and resources to support the
industry by preparing and then implementing wood utili-
sation plans, by sponsoring or undertaking product research
and development, and developing wood markets. This can be
justified on the part of the State because most of the net value
added to wood product price will recrue to the wood owner
(the State), and our competition has comparable back-up
services.

(ii) A policy on the range within which the quantity offered for
sale will typically fall from year to year.

(iii) Carefully monitored experimentation of alternative sale
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methods. with a view to arriving at the optimum sales method
mix.

The Irish sawmilling industry is on the threshold of great things. I
believe that the kind of steps which I have outlined can help ensure
that the entire forestry business. from growing the trees to
marketing the final product, will prosper.
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Forest Clearance and Land Use
in Mayo around 3000 B.C.
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University College Dublin. Belfield. Dublin 4.

SUMMARY

For thousands of vears man inhabited the post-glacial forests of Europe but it was
not till the advent of farming that his impact on the forest becomes significant. Stone
axes are the most widespread if tenuous evidence of early forest exploitation.
Because of special circumstances in the west of Ireland the actual landscape of the
Stone Age farmers is still available for study. The discovery of extensive land
enclosure under blanket bog which must have been preceded by major forest
clearance is changing our view of the nature and scale of early farm settlements in
Ireland.

FOREST EXPLOITATION BY HUNTERS

The earliest direct evidence for tree felling with stone axes in
these islands is the felled birch tree still preserving the axe marks on
its tapered end which was discovered on the excavation at Star Carr
in Yorkshire (Clarke. 1954). Radiocarbon dates indicated that the
site was used by hunters about ten thousand years ago. A number of
crude stone axes which presumably were used for tree felling were
also found on the excavation. Organic material such as wood will
not normally survive to be recovered on excavation but numerous
stone axes from other sites do point to an exploitation of the forest
and its products. Outside of Ireland the intact forests of Europe
maintained a limited human population whose economy was based
in part at least on the exploitation of the large herbivorous animals;
wild cattle, elk, red deer, pig and roe deer. It is difficult to
determine what contribution plant foods of the forest made to the
diet but it is known that hazelnut shells are very common finds on
sites of this period. It is thought that because they can be stored so
readily hazelnuts may have been a standby food for times of
emergency.

IRISH FORESTRY, 1981, Vol. 38, No. 2: 92-100



FOREST CLEARANCE AND LAND USE 93

Settlements of this pre-farming period (8000 to after 4000 B.C.)
-are rare in Ireland and those sites which are known are almost
invariably beside water and suggest fishing rather than hunting
communities. The explanation for this contrast between Ireland
and elsewhere in Europe could be the very limited forest fauna
present in Ireland. Of the five large herbivorous mammals named
above which were commonly hunted elsewhere, only the red deer
and wild pig were present in Ireland and it would seem that a
hunting economy based on such a specialised resource was not
viable here.

The post-glacial forests of Europe remained virtually intact from
human interference for over four thousand years until the arrival of
farming communities sometime after 4000 B.C. Farming demanded
land on a large scale and forest clearance must have been one of the
major tasks during the initial colonising of new territory.
Throughout western Europe there has for long been clear evidence
for this human impact on the forests both from botanical studies and
more indirectly, from archaeological material. Pollen analyses of
peat samples show major reductions in tree pollen coinciding with
the expansion of grassland, of weeds of cultivation such as plantago
and the certain evidence of man, the pollen of the exotic foods,
wheat and barley which, in Western Europe, have to be the result of
man’s activity.

FOREST CLEARANCE BY FARMERS

The main archaeological evidence for forest exploitation and
clearance is the well recorded occurrence of polished stone axes.
The production and trading of axes on a massive scale and over
great distances show not alone a great demand for these forest tools
but a sophisticated and organised society where such production
and trading was possible. In the south of England for example, deep
flint mines were sunk in the chalk rock to extract the raw flint. The
axes were firstly roughly chipped from the flint and then laboriously
polished on a grindstone. At a number of sites in western Britain
metamorphic rock was quarried and worked in the same way to
produce the main artifact of the stone age farming period — the
polished stone axe. At these sites axes were produced in large
quantities vastly in excess of what was required locally and they
were traded extensively from these axe factories.

Stone axes are very common finds in Ireland and are the products
of numerous small ‘““factories”. One major factory has been
identified in north Antrim on the slopes of Tievebulliagh mountain.
Roughly blocked-out axes of Tievebulliagh rock have been found
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in their thousands on the mountain and within a ten mile radius. The
finished products — the polished axes of Tievebulliagh rock — are
found over much greater areas. Tievebulliagh axes have been found
as far southwest as Co. Limerick and even more surprisingly in
southern England in Kent and Dorset (Mitchell 1976, 121). The
distribution of the partially worked and the complete products
suggests that the Tievebulliagh quarry was exploited by
communities within a ten mile radius who in a few minutes could
roughly block out the axe at source to minimise the weight to be
transported from the mountain and who then completed the
processing of the axes by many hours of grinding at their home
bases. It is less clear how the finished products were dispersed so
widely — but the most commonly held view is that their dispersal is
the result of trading or gift exchange.

Experiments carried out with polished stone axes show that they
are quite effective for cutting trees even in the unskilled hands of the
modern experimenter. Iversen (1956) showed that a 30cm diameter
tree could be cut down in 30 minutes using such an axe.

THE CLEARED LANDSCAPE

Up to recent years it was usual to consider the early farmers as
having practised a shifting agriculture, clearing small areas of the
forest and after the fertility of the soil had been used up, moving on
and allowing the forest to regenerate itself. This view of early farm
settlements has been radically altered in recent years by research
into the Stone Age landscape of Co. Mayo (Caulfield 1978).

Mayo offers a unique set of circumstances for the study of land
use by these early farmers. Northwest Mayo is covered by the most
extensive tract of blanket bog in Ireland. Radiocarbon dates have
established that this bog had commenced growing well before 2000
B.C. The landscape beneath the bog is therefore very much the
landscape as it existed for the early farmers ‘“‘put on ice” by the
blanket bog for over four thousand years. It was known before the
landscape research began that north Mayo was intensively settled
by early farming communities as their characteristic tombs — the
megalithic court tombs — occur in great numbers here.

Research by the writer in recent years in north Mayo has
recorded other more pertinent evidence of landscape use at over
sixty sites in the region. Ordinary stone walls and clay fences,
exactly similar to the stone walls and fences in use in the area today
have been uncovered under blanket bog throughout north Mayo.
These walls are built on the mineral soil and predate the growth of
bog. They must date therefore to some time in the Stone Age before
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2000 B.C. What makes Mayo such a rich source of information in
regard to study of the early landscape are the following:

1. The region was intensively settled in Stone Age times as can be
shown by the megalithic tombs and the field boundaries which
are so widespread here.

2. The early man-altered landscape was fossilized by having a
deep growth of blanket peat form over it.

3. Much of the blanket peat in the area has been and is being cut
away by hand for fuel and this provides massive free
excavation and access to the early landscape under two metres
of peat.

When the bog has been cut away for fuel stone walls appear on
the mineral soil often as no more than intermittent rows of stones.
The main reason for this is that the walls tend to be largely covered
up by the top sod or “scraw” which is not burnt and is discarded
onto the cutaway surface every year. Formal archaeological
excavation at three sites — at Carrownaglogh near the Ox
Mountains by Professor Michael Herity and at Behy/Glenulra and
Belderg Beg on the north Mayo coast by the writer — have shown
that sizeable well built walls lie virtually intact under the blanket
bog.

Of the three sites excavated and surveyed Behy/Glenulra is the
largest even though its full limits were not established. The site lies
on the shoulder of a hill which ends in the sheer cliffs at Céide. This
hillside includes portion of the townlands of Behy and Glenulra.
The hillside was covered to a depth of 1.5-2.0 metres of peat but in
this century turf banks have been cut over an area approximately
800 metres by 12-1300 metres in extent. Fig 1 shows the plan of the
early settlement discovered in the cutaway bogs. A number of
distinct monuments occur within this Stone Age landscape. “A” isa
court tomb excavated by the late Professor R. de Valera, Dr. Sean
O Nualldin and Professor Michael Herity (de Valera and O Nuall
ain, 1964). “B” is an enclosure about 25 metres across excavated by
the writer which produced pottery, flint implements and a stone
axe, all objects which could be compared closely with those from
the Stone Age tomb. A number of other enclosures were located in
the cutaway bog but were not excavated. As evidence of what a
Neolithic farmed landscape must have looked like however, the most
important results were achieved by the survey of exposed walls in
the cutaway bogs. Nine roughly parallel walls spaced 150-200 metres
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Fig. 1 Behy/Glenulra pre-bog farm settlement. A. Behy court tomb. B. Glenulra enclosure.
Strippled area at top indicates uncut blanket bog.
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apart were built from the cliff edge inland for an unknown distance.
All of these walls continued into uncut bog so their limits could not
be readily traced. However it would seem that the settlement still to
be traced under the uncut blanket bog is at least as extensive as that
already surveyed. The long parallel immediately to the right of the
excavated enclosure was traced for a distance of almost 300 metres
by probing with a long iron probe through the two metres of blanket
bog. Also. other walls are visible in erosion gullies about a half a
mile to the south of the cutaway bogs which suggests that the
settlement is a least twice as large as the 1km® already surveyed. The
strips of land formed by the long parallels are divided by offset cross
walls into large rectangular fields. Only at one location at bottom
centre is there a more irregular pattern of smaller fields.

It is obvious that the older view of early farmers (clearing small
patches in the forest and then moving on after a few years) cannot
be reconciled with the permanency and scale of settlement which
this plan represents. The plan is witness to an organised
community who either at the dictate of a single leader or as a result
of a more democratic decision clear the forest, divide the
landscape and subdivide it into fields, all as a single operation. The
larger field pattern is clearly not the result of piecemeal clearance
and enclosure. If it were such one would not find the regular
pattern of striping which is almost of the standard of Congested
Districts Board striping in the early years of this century.
Communal work is implicit in the scale of forest clearance needed
for this settlement, in the laying out of the fields, in the building of
the tomb and in the use of the tomb. On the other hand, the
division of the total area into fields of this size could indicate
individual farm ownership. The fields are much too large and the
area too exposed to have been suitable for cereal growing. If as
seems probable, these are pasture fields then the division into
fields would seem to point to individual farms. Another possible
explanation is that the fields were used for herd management such
as weaning or to prevent overgrazing and cutting up of the ground
on the partially sheltered lower hillside.

The work of forest clearance which preceded the laying out of the
fields was probably more arduous and time consuming than the
building of the miles of boundary walls. Stone axes were probably
uses but it is likely that fire was also a clearance method. The fields
are so regularly laid out with scarcely any deviation from their
sinuous courses that there cannot have been any groves of trees still
in existence to block out the sight lines and obstruct the run of the
walls. Burning would seem the most likely method of such large
scale clearance. Charcoal occurs in the mineral soil throughout the
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entire settlement area and appears to be the result of forest burning
before the growth of the blanket bog.

While today the use of land for forestry or agriculture can be a
vexed question there is no doubt but that the clearance at
Behy/Glenulra increased its potential for human settlement many
hundredfold. Using figures from modern forestry management
studies it is likely that the total exploitable biomass of deer and pig
in a pine forest would be of the order of 400-500kg/km’ at most
(Mellars 1975, 52). With a one-sixth annual cull and a killing out
rate of 60% clean carcass weight to live weight the animal food to be
“cropped” from this site would be 40-50kg per annum — sufficient
only for the total food requirements of one family for one week.
Cleared of forest and organised into fields as it is, this same area
could have provided six forty-acre farms which could have
maintained as many families on a year-round basis. Beef production
on grassland around 3000 B.C. would have benefited from the
superior average temperatures current then. At present grass
growth is maintained for 9-10 months in this part of Ireland and
research has shown that every 1°C increase in winter temperature
represents an extra month’s grass growth. It is thought that the
post-glacial climatic optimum reached over 2°C warmer than at
present and around 3000 B.C. it is thought to have been 1°-2°C
higher than at present. The grass growing season could therefore
have been between 10-12 months every year. These calculations in
themselves help to explain the intensity of Neolithic farm
settlements as against the virtual absence of the Mesolithic hunters.

Behy/Glenulra is just one of over sixty pre-bog sites now
identified in North Mayo though it must be made clear that no more
than a few are as extensive as Behy. Many in fact are no more than a
short length of wall occurring in isolation in modern bog cuttings but
nevertheless they do indicate human settlement and land
utilisation. At Belderg Beg, four miles west of Behy, excavation by
the writer has uncovered plough marks in the subsoil and ridges
similar to potato ridges (identical ridges were used in places in
Ireland even into this century for cereals) (Fig. 2). Similar
cultivation ridges were discovered by Professor Herity at
Carrownaglogh.

While Mayo appears to have the greatest concentration of pre-
bog settlement in Ireland these structures are fairlly widespread
along the western blanket bog area from Kerry to Donegal and into
central Ulster. Much of this bogland both uncut and cutaway bog is
considered suitable for afforestation. The writer would welcome
any report of prebog structures which may come to light as a result
of forestry survey or plantation.
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Fig. 2 Belderg Beg. Cultivation ridges and round house at bottom centre.
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Book Reviews

STRATEGY FOR THE UK FOREST INDUSTRY.
Centry for Agricultural Strategy Report No. 6, February 1980, £8.50 (sterling).

“The first effect of plenitude of inhabitants is the destruction of wood.” said
Samuel Johnson in his account of his celebrated visit to the Western Islands of
Scotland at the end of the 18th century.

Forestry policy in the United Kingdom in the 20th century has been directed
aggressively at reversing this tendency. The shortages engendered by two world wars
provided the primary stimulus to this end. Two implementation mechanisms
emerged; direct action, whereby the Forestry Commission acquired and afforested
land on behalf of the state, and the provision of tax and grant incentives which
resulted in significant expansions of the privately owned forest area. By 1977 there
were 1.766 million hectares (4.364 million acres) of productive forest in the United
Kingdom, of which 51 per cent was State owned, with the balance (49 per cent) in
private hands.

However, the rate of expansion has fallen sharply in recent years, for a number of
interrelated reasons: the investment opportunities easiest and/or most profitable to
undertake have already been undertaken; those remaining tend to be less attractive.
The Forestry Commission has been restricted in its land acquisition efforts by
minimum rate of return requirements on its investments and by administrative
constraints. The confidence of private investors has been shaken by sudden changes
in he tax code which make future returns more uncertain. The strategic arguments
which provided the raison d’etre of British forestry in this century are considered to
be no longer valid; the next war (we are told) will be short and probably final. The
environmental implications of large-scale upland afforestation have given rise 1o
adverse comment by influential environmental interests. Finally, the antipathy
evinced by the current Conservative Government to public endeavour and
expenditure generally, has combined with the other influences to leave the
practioners of forestry in the UK without a clear sense of purpose.

The report under review could be interpreted as an effort to define a mission for
the profession, and to provide the intellectual and practical rationale for what is
proposed. An incisive analysis of the causes of the malaise would provide a logical
basis from which to derive some prescriptions. However, such an analysis has not
been undertaken, although some of the issues listed above are touched on. The early
chapters provide the context, by discussing current and prospective timber demand
in the UK, the EEC and the world. In later chapters investment appraisal aspects are
explored, alternative increased afforestation schedules are discussed, and the
implications of these for regional development, agriculture, water, game,
conservation and landscape, and recreation are examined. In the final chapter, aims
and methods of achieving forestry expansion are outlined.

In its 341 pages of text (including appendices), the authors provide a storehouse of
useful information, which will be of great value to analysts in Ireland and elsewhere.
However, this report gives a sense of the converted addressing the converted. The
evidence and arguments presented do not of themselves fully convince; one is
expected to have the faith already. To illustrate: Taxpayers would more easily be
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convinced to keep funding the expansion of the UK'’s forest estates if it could be
shown that they have received value for money on what has already been expended
to this end. However, the historic evidence in this regard was largely ignored. In
similar vein, the robustness of the analysis presented depends to some extent on
anticipations concerning stumpage (standing timber) price, which again are not in
this study validated on the basis of actual UK experience. Much is made of price
elasticity studies, but a simple time series of average stumpage prices actually
received by the Forestry Commission (or other vendors) is not presented. The price
of standing wood is a residual; if the costs of harvesting, transportation and
processing rise faster than the price of the end product, a rising price for sawnwood
can be associated with a declining price for stumpage, and the latter is the crucial
consideration for purposes of investment appraisal.

It would also have sharpened this analysis, and the force of the conclusions, if a
marginal approach had been adopted to the various scenarios. In this way the
increment in cost associated with the first level scenario, could then have been
compared with the associated marginal returns, and so on. This would focus data
gathering, analytical and policy makers’ attention on the most relevant dimensions.

For Irish readers then, the detail in the report makes it very worthwhile, but it
provides little to guide us in answering the questions which we too should soon face,
namely, how much forest is enough, and who should provide it?

Frank J. Convery.

INVESTMENT APPRAISAL IN FORESTRY WITH PARTICULAR
REFERENCE TO CONIFERS IN BRITAIN

R.J.N. Bushy and A. J. Grayson
Forestry Commission Booklet 47, HMSO, London, 1981, £3.75 (sterling).

In the past decade, United Kingdom investors including private individuals and
institutions such as banks and insurance companies have realised the attractions of
forestry as an investment outlet. Recently, Irish investors have begun to show an
interest in forestry. Certain investors are attracted to forestry for taxation reasons
and the time span of their interest is short-term. (Generally, the tax advantages of
forestry are greater in Britain than in Ireland). The bulk of investors, however, (and
particularly the institutions), regard forestry as a long-term investment suitable, for
example, for pension fund monies which can remain tied up for periods of twenty
years or more. It is to the latter group that this booklet is primarily aimed. It should
also, however, be relevant to farmers and landowners considering the use of part or
all of their holdings for forestry.

The organisation of the booklet is as follows:

Part I covers the general principles involved in any form of investment appraisal.
Here, concepts such as discounting, fixed and variable costs, real returns, etc. are
explained.

Parts II and III show, using a large number of marked examples, how these
principles can be used to evaluate different forest projects.

This booklet can be regarded as essential reading, not only for the investor without
a previous forestry background, but also for the forester wishing to add a financial
perspective to his work. To my knowledge, an equivalent booklet has not recently
been published. In a number of respects the booklet is disappointing, however. Two
particular problems I believe, complicate investment appraisal in forestry and their
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treatment in this booklet I would regard as inadequate. These are:
(i) The difficulty of identifying yield class,

(i) The choice of discount rate.

The ‘yield class problem’, if I can call it that, works as follows.

The analyst may wish to value either bare land destined for forestry, or a young
forest plantation. This can be done using the Management Tables provided the yield
class of the land can be identified. All the figures derived from the tables hinge upon
the identification of yield class. However, most foresters would regard an assessment
of yield class as being tentative, and subject to significant revision until well into the
establishment of a plantation. Thus, the approach to investment appraisal outlined in
the booklet could give the spurious appearance of scientific accuracy where the yield
class estimate itself is tentative.

I am unhappy also about the treatment of discount rate in the booklet. This is the
compound interest rate which is used to express expenditures and revenues in
present value terms and which represents the return derived by the investor. The
choice of discount rate is thus vital — it it a major determinant of whether a given
project is viable and should be undertaken. If investment appraisal in forestry is to be
technically acceptable, the compound interest rate should be consistent with that
used to appraise other projects which are open to the investor. By using three
discount rates, 3%, 5% and 7%, the authors effectively avoid this question since for
long-term projects, even a 0.5% change in discount rate can critically influence the
returns abtained. The first step for the rational investor would involve ascertaining
the general rate applicable to risk-free borrowings (e.g. investment in Government
stock); to this should be added a margin which takes account of the uncertainty and
risks involved in forestry investment. (Currently the real return on UK government
stock lies between 2%2% and 3%: (equivalent figures are not available for Ireland.)
Today’s investor should therefore, I feel, use a figure of the order of 4% % (2% %
risk-free rate plus a margin of 2%).

This publication is certainly of interest to Irish investors, butits relevnace is limited
by its heavy reliance on Forestry Commission Management Tables. This highlights
the need for revision and extrapolation of those tables to account for provenance
differences and faster growth rates in this country. Such information, made publicly
available, would provide a valuable stimulus to private sector forestry investment.

D. Bradley.

THE ECOLOGY OF EVEN-AGED FOREST PLANTATIONS
E. D. Ford, D. C. Malcolm and J. Atterson, editors.

Proceedings of the Meeting of Division 1, International Union of Forestry
Research Organisations, Edinburgh, September 1978. Institute of Terrestrial
Ecology, Cambridge. 582 pages.

Of the 30 papers contained in this book only one attempts to inspire the reader.
John Davies, Forestry Commission Conservator for Southern Scotland, writing not
on the ecology but on the management of even-aged plantations is the author of a
stirring plea for high input forestry. His paper, although it contains sometimes
outrageous generalisations and over-simplefication has a clear message: ‘“‘the time
has come for the general manager to weld all these (the conclusions of research
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workers) together and, like the great Victorian scientists such as Darwin, who could
see all creation as one, prescribe a comprehensive, if somewhat imperfect treatment,
simple and clear.” The contrast with the measured assertions and qualified
statements of so many other papers in this volume is striking and forces one to
consider the role of forestry research and how research can best contribute to better
management. Davies’ approach is a reproof to the cautious scientist and calls to mind
the words of Cardinal Newman: ““A man would do nothing if he waited until he could
do it so well that none would find fault with what he has done.”

The papers presented at this conference cover every concievable aspect of the
subject. Unfortunately the end product is very uneven. Often a pretentious title,
suggestive of a definitive review, is followed by a disappointingly limited discussion
of a handful of experiments in Scotland. Many of the contributions are pedestrian,
quite a few are competent and informative but only rarely do they inspire or
stimulate. We are told that even-aged plantations are now found throughout the
world, that fertilizers are used in forestry in a great many countries, that exotic
species are used extensively. What a pity then that 24 of the 33 invited contributions
were from one country (Great Britain) and that one or two of the “‘foreign”
contributions were of a particularly low standard. The broad coverage suggested by
the title of the conference is quite misleading. For example, apart from Kormanik’s
contribution on the mycorrhizal work of the USDA Forest Service at Athens,
Georgia, work much promulgated often more elegantly than on this occasion, there
was no paper dealing with plantation forestry in the southeastern United States. This
was disappointing considering the very excellent and interesting work being done
there by the Forest Service, universities and other private companies in for example
North Carolina and Florida.

These criticisms, while displaying a general dissatisfaction with the proceedings of
this conference, should not detract from the value of a number of excellent
contributions. Of the two papers on site classification, that of Kreutzer provides a
useful review of the factors involved in stand productivity estimation procedures.
Both this paper and the other by Toleman discuss site productiviey estimation on
non-forested land, an important subject, but one which has received relatively little
attention in this country.

These papers can usefully be linked with Ford’s contribution entitled “An
ecological basis for predicting the growth and stability of plantation forests”. In this
well researched paper, I found the discussion of the deficiencies of the yield table
approach to growth prediction and the difficulties of developing an ecologically
based system most interesting. His review of the ecology of windthrow merits careful
study.

For me, the outstanding contribution to the proceedings was that of David Perry
from Oregon under the title ‘‘Variation between and within species”. He presents an
interesting and wide ranging discussion. He puts two questions to the reader
concerning the manipulation of gene pools, namely: How much can we change? and
How much should we change? His discussion on how forest yield may be improved
through genetic selection at both organism and community level I found quite
stimulating. His arguments supporting mixed forests give food for thought to both
the tree breeder and silverculturalist alike. The latter, however, may be put off by
excessive use of jargon which devalues the paper for those outside the field.

Several other papers provide useful reviews of their subjects and almost all are well
referenced. For most people there is something useful in this book. The problem for
many will be how to find it.

E. P. Farrell.
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OTHER PUBLICATIONS RECEIVED

FOREST AND WILDLIFE SERVICE, DUBLIN

Pairc Foraoise na hArdaidh, Ards Forest Park, 36pp. £0.40.

FORESTRY COMMISSION, LONDON
Booklet No. 48, Edwards, P. N. 1981. Yield Models for Forest Management. 32pp.
Occasional Paper No. 10. Research for Practical Arboriculture. Proceeding of the
Forestry Commission/Arboricultural Association Seminar at Preston. February
1980, 1981. 132pp. Price in U.K. £2.00 (sterling).
Occasional Paper No. 11. Holden. A. V. and Bevan, D. (editors) 1981. Aerial
Application of Insecticide against Pine Beauty Moth. 112pp. Price in U.K. £2.50
(sterling).

Report on Forest Research 1981, 97pp. Price in U.K. £5.40 (sterling).

ACADEMIC PRESS, LONDON

Thirgood J. V. 1981. Man and the Mediterranean Forest. A history of resource
depletion. 193pp. Price in U.K. £12.00 (sterling). (For review in next issue).
INTERNATURAL UNION FOR CONSERVATION OF NATURE AND
NATURAL RESOURCES, WASHINGTON, D.C.

Parks. An International Journal for Managers of National Parks, Historic Sites and
Other Protected Areas. Vol. 6, Number 2, July, August, September, 1981.
INSTITUTE OF TERRESTRIAL ECOLOGY, CAMBRIDGE

Ranwell, D. S. (editor) 1980. Sand Dune Machair 3. Report on meeting in the Outer
Hebrides. 14-16th July, 1978, 46pp.

Last, F. T. and Gardiner, A. S. (editors) 1981. Forest and Woodland Ecology.
[.T.E. Symposium No. 8. 158pp. Price in U.K. £5.00 (sterling). (For review in next
issue).

NATIONAL BOARD FOR SCIENCE AND TECHNOLOGY

Science Budget 1981, 85pp. Science Budget 1981, Executive Summary, 1981, 6pp.
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FEDERATION OF SWEDISH INDUSTRIES/THE SWEDISH INSTITUTE,
STOCKHOLM

Hellvarsson. Mats. 1981. Swedish Industry Faces the 80s. 212pp.

THE INSTITUTE OF ECONOMIC AFFAIRS, LONDON

Miller. Robert. 1981. State Forestry for the Axe. Robert Paper No. 91. 69pp. Price in
U.K. £1.50 (sterling). (For review in next issue).
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Micron

A revolution in
spraying equipment

* Micron ... the new lightweight sprayer that
applies ultra low volumes.

* Uses pints, not gallons of water per acre
* Choose from two models. The Herbi for
spot and low level weed control. The Ulva
for applying pesticides over large rireas
often inaccessible to conventional
sprayers.

* A range of both selective and total
weedkillers are available for use with

the Micron.

* |t is the most economical and efficient
sprayer you can buy.

CLEAN UP UNWANTED WEEDS
The chemicals to use:

Kill Ragworth NOW using
Silverpron D.

Use Rossapron and Torapron
for total weed control.

T. P. WHELEHAN SON & COMPANY LIMITED
Finglas, Dublin 11. Telephone 342233
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AAprotect

(32% Ziram)

THE GAME REPELLENT

Prevents damage of forestry trees by:
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TREE PROBLEMS?

SOUTHERN TREE
SURGEONS
(Ireland) LTD.

Specialists in Tree Care throughout Ireland
For advice without obligation ring our Dublin office

Our services include. ..

Tree reports and surveys

Tree Surgery

Tree Felling, particularly dangerous trees
Advisory and consultancy service
Annual maintenance schemes

Tree planting

Landscape design/contract maintenance

[}
For further information please write or telephone:

SOUTHERN TREE SURGEONS (Ireland) LTD.

ALLANDALE, CLONSILLA, CO. DUBLIN.
Telephone 01-213150/213229




TREE FARMERS LTD.

“The Complete Forest Management Company”

We offer a comprehensive range of services to private
timber growers including:—

Forest management.
Timber marketing.
Forestry investment.
Amenity-Arboriculture.
Plantation establishment.

Timber harvesting.

Our company is controlled by private woodland owners
through Irish Timber Growers Association.

Further information can be obtained by writing to:
TREE FARMERS LTD.
31 PEMBROKE ROAD, DUBLIN 4.
or Phone 071-3141/01-689018




MAHON & McPHILLIPS
(MACHINERY) LIMITED,
KILKENNY

Bonser, Bray, Weatherill

BONSER

Fork lifts for Forest, Farm or Mill.
Rough Terrain, Ourdoor, Indoor.
See our Used Range in Kilkenny.

BRAY AND WEATHERILL

Loading Shovel range with Grab attachments.
Large selection of good Used Loading Shovels.
2 and 4 Wheel Drive, Artic and Rigid.
Most popular makes including
BRAY and WEATHERILL.

SPARES AND SERVICE FOR ABOVE AVAILABLE.

Contact us at:

DUBLIN ROAD, KILKENNY

or give us a call at: 056-21920

LEYLAND TRACTOR RANGE

45-100 h.p. - Range: 4-6 Cylinder Engines
2 Wheel and 4 Wheel Drive
Equal Wheel and Small 4 Wheel Drive

Attachments:
Safety Cabs, Heavy Duty Loaders, Winches, etc.

Fisher Humphries Hedge Cutters,
Tractor Linkage Flail, SA and Slasher Type,
Quick Attaching

Tel. No. 056 21920 (10 Lines)




WICKWOOD
TIMBER
PRODUCTS

Manufactured in Ireland from Irish Timber
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Cow Kennels
Calf Kennels
Calf Pens
Bulk Storage Bins
Fencing Posts and Wire
Post and Rail Fencing
Garden Fencing
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For details please contact:

WICKLOW WOODS LTD.,
TULLOW, CO. CARLOW.

Phone 0503-51495




Commonwealth Forestry Bureau

FORESTRY ABSTRACTS
Covers the management of forest land and ‘urban forestry’. Topics dealt with
include silviculture, arboriculture, dendrochronology, forest mycology and ento-
mology, range, wildlife, freshwater fish, water catchments, and nature conservation.
About 7,500 abstracts from the world literature are published in 12 issues annually,
with author and species indexes, and there is a consolidated annual index of
authors, species and subjects.

FOREST PRODUCTS ABSTRACTS

Covers the harvesting, conversion, marketing and use of wood and other forest
products. Particular attention is given to the properties of wood, wood preservation,
wood-based panels, wood-working machinery and timber
engineering.Pulp and paper are covered mainly from the point of view of production
up to the chip stage. About 3,500 abstracts, of which a small proportion also appears
in Forestry Abstracts, are published annually, with indexes as for Forestry
Abstracts.

The above journals are available in paper editions, microfiche and
microfilm. The annual subscriptions for paper or microform are:

Member Countries Non-member
of CAB countries

Forestry Abstracts £95.00 £146.00
Forest Products Abstracts £46.00 £70.00
There are special rates for new subscriptions in non-member countries and for
combined paper and microform subscriptions.

ON—LINE SERVICE
The contents of Forestry Abstracts since January 1973 and Forest
Products Abstracts since January 1978 are now available ‘on-line’ through various
data-base contractors. Further information will be sent on request.

CARD TITLE SERVICES
A “current awareness’ service is available as ‘FA Cards’ and/or ‘FPA Cards’.
From January 1979 these are issued in monthly batches corresponding to each
issue of Forestry Abstracts and Forest Products Abstracts. The cards are repro-
duced from a computer printout, 4 at a time, on uncut sheets of thin card. They
contain the same information as the abstracts journals, except that the text of the
abstract is sometimes truncated.

LEADING ARTICLES
Both journals are prepared to accept review articles on particular topics, for which
a small honorarium is paid. These are made available as reprints.
ANNOTATED BIBLIOGRAPHIES
These are prepared as collections of abstracts from Forestry Abstracts, Forest
Products Abstracts, and other CAB journals, relating to particular topics.
For full particulars of all CAB publications, please write to:
Commonwealth Agricultural Bureaux,
Central Sales, Farnham House, Farnham Royal,
Slough, SL2 3BN, Bucks., England.
All questions relating to the Card Title Services should be addressed to:
Commonwealth Forestry Bureau,
South Parks Road, Oxford, OX1 3RD, England.
A schedule of charges for the FA and FPA card services, including carriage to
different countries, will be supplied, along with specimens of the cards. Quotations
will be made for any desired SDI service.




The lrish Timber
Growers Association

ITGA are confident that there is a great future for Ireland
in Private Forestry.

ITGA represent and negotiate for a better deal for the
Private Owner.

The springboard forward is the recent substantial
increases in Government Grants to Private Forestry.

Join this drive and become a member of ITGA.

Contact:

The Secretary, 31 Pembroke Road, Dublin 4
Tel. 689018

T. J. O'Mahony & Son
Ltd.

Ballymount Road, Walkinstown, Dublin
12

Suppliers of Finest Irish Softwood, Air Dried and Kiln
Dried
Cut to Your Exact Requirements

Also Best Quality Irish Hardwoods
Telephone 504181




Proprietor: A. J. van der Wel
Telephone: Arklow (0402) 6114

GROWERS OF HARDY NURSERY STOCK

Forest trees; Shelterbelt trees; Hedging; Groundcover plants;
Fruit trees; Roses; Ornamental Shrubs;
Conifers and Broadleaved trees.

Please contact us for your plant requirements.

Inspection welcomed.

Native

& Imported Timber
Suppliers J ames Walsh & Sons

Dublin Road,
Enniscorthy,
Co. Wexford

Box, Fencing and Pallet
Manufagturers Phone (054) 33194




MIDLAND FORESTRY LTD.
Phone: 0502-21075/21678

FORESTRY CONSULTANTS &
TIMBER VALUERS

®
SAWMILLING

ROOFING MATERIALS,
FENCING MATERIALS &
STAKES

Building Tlmbers

Treated under pressure with
CREOSOTE or CELCURE

P. D. M. LTD.

OLDMILLTOWN KILL, CO. KILDARE
Phones: 045-97165 & 045-9866




WOODFAB
CONTAINERS LTD.

Whatever your requirements in home
grown timber products

'PHONE US FIRST at (0402) 6228

Manufacturers of:
MUSHROOM TRAYS, POTATO and APPLE BULK BINS,
TIMBER PALLETS, BOXES.

SAWMILLS at
AUGHRIM; MOUNTRATH and KILRUSH

For...

PALLETWOOD, BOXWOOD, ROOFING TIMBERS,
STUD FARM FENCING, STAKES and BEST QUALITY
HOME GROWN TIMBER IN ALL SIZES,

PRESSURE TREATED ON REQUEST.

PHONE (0402) 6228 AUGHRIM.

PHONE 371 KILRUSH.
PHONE (0502) 32108 MOUNTRATH.
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