
The Nitrogen Factory 
MARGARET CURRAN 

In the Garden of Ireland 
They built a nitrogen factory. 
The engineers looked at the soft folds · 
Of silky river between the trees 
And said, "It's a pity to build it here." 
"Build it." said authority. 
So they built it. . 
Giant aluminium cans and metal domes and chimneys 
Whose black and yellow breath fouls the sky. 
And authority blessed it. 

Now the trees are dying. . 
The river is surly, soiled and sour, 
Swollen with oil 
In which poisoned salmon 
Sicken, gasping die 
While fishermen mourn bitterly. 
But money talks loud-moutlhed 
And a man's heart is in his pocket 
As beauty leaves the Garden of Ireland. 
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Ireland 's only integrated nursery. forestry and timber firm. 
offers the following goods and services-allover Ireland . 

* Complete Management of private woodlands . 

* Contract planting. fencing . drainage. maintenan ce . 

* Valuation of timber and forest land; preparation of produc­
tion and marketing plans ; financial and investment advice. 

* Marketing of forest produce ; purchase of timber or thinnings; 
rehabilitation of waste or scrub areas . 

* Supply of full range of forest trees from Kilpoole ( Wicklow ) 
Nurseries . 

* Supply of sawn timber fo r all purposes from Mountrath 
Sawmills . 

* Supply ( and erection if required ) 
Tanalised post and rail fencing . 

Our subsidiary: 

of pressure treated 

IRISH NURSERY & LANDSCAPE 
CO. LTD. 

supplies full range of decorative trees . shrubs. hedging etc. 
from Glen O' Downs Nurseries and carries out contract land-
scaping and maintenance under expert supervision . Write for 
free catalogue. 

For satisfaction. se rvice and value contact : 

I rish Forest Products Ltd. or Irish Nursery & 
Landscape Co. Ltd. 

28. UPPER BAGGOT STREET, DUBLIN 4. 
Phone 60946 



DANARM 
\.. R~~GE J 
~ 

CHAIN SAWS 
for the t)('(lcaKE~T cut 

At the Great Yorkshire Show 9 of the 26 finalists in the National Chain 
Saw Competition used DAN ARM SAWS and the 1st Prize in the SPEED 
OF CUTTING SECTION was won with a DANARM 55 AUTOMATIC. 

• BRITISH ENGINEERED. MANUFACTURED & GUARANTEED 

• MEETS ALL SAFETY REGULATIDNS • EASY MAINTENANCE 

• CHEAPEST SPARE PARTS SERVICE - NATIONWIDE 

OANARM LTD. SLAD RD. STROUD. GLOUCESTERSHIRE. Tel STROUD 2451 
A UNOCHROME INTERNATIONAL COMPANY 

.. 



The wide range of Danarm Chain 
Saws covers all requirements for 
efficient and economical timber 

cutting. 

KEEP THIS PRICE LIST 
FOR HANDY REFERENCE 

DDA. 110 MANUAL 
16" £69 0 0 
20" £73 0 0 
24" £75 0 0 

55 AUTOMATIC 
12" £75 0 0 
16" £76 0 0 
21" £78 0 0 
25" £80 0 0 

11 0 AUTOMATIC 
16" £77 0 0 
20" £78 0 0 
24" £80 0 0 

125 AUTOMATIC 
20" £86 0 0 
24" £88 0 0 
28" £90 0 0 
32" £92 0 0 

DD8F MANUAL 
18" £86 0 0 
23" £88 0 0 
28" £90 0 0 

Call , write or phone for 

Danarm cuts right down to ground level giVing 
more timber and leaving no unsightly stumps. 
Precision engineering and perfect mechanical 
balance gives all-angle cutting. Danarm Saws are 
robust rugged and adaptable. backed by over 25 
years experience. All models are fitted with Oregon 
cutter bars and chains. Danarm gives better service 
and cheaper maintenance. 

detailed information from experienced technicians. 

BUY DANABM SAWS GET DANARM SERVICE 
Importers and Distributors . 

Lenehans 
CAPEL STREET, 
DUBLIN 1 

Tel. 45841 



( 

make 
your 
wasle 
lond 
pay! 

Landowners .. big and Imiill 

• .. can profit from the Covernment'. 

Private Planting Crant Scheme. 

• £20 per acre State Grant 
• Free technical advice 
• Special grants for Poplar 

Full 

particulars 

from: 

The Secretary, 
DEPARTMENT OF LANDS, 
(Forestry Division), 
22 Upper Merrion Street, 
Dublin, 2. 

Brindley Adv. 



for BIG cutting 
POWER,pick a 
McCULLDC 
Chain Saw 
Get hold ofa McCULLOCH 
Chain Saw now and inan 
hour you can cut 
enough firewood to do 
a whole winter. A ~~.~.,~~ 
McCULLOCH 
Chain Saw 
wllls.ye 
you . 
pounds' 

MAC 
lo..10AL 

Weighing 
only 101 Ibs . this 54 cc 
engined saw is a fist 
full of power to crosscut 
and trim all types of trees . 
Start the MAC 10-10AL and 
see the firewood pile up I 

£77.18.0{incL 16" bar and chai n ) 

MAC 250 With a power-packed 

80 cc engine with direct drive, 
the MAC 250 takes bars up to 
24" and many attachments . 
It has a reborable cylinder lor 
long engine lile . 

£88.2.0 

HEDGE TRIMMER 
The lightweight 

and compact 100IOAl 
is now widely recognised 

as an all-purpose 
farm implement. 

Because of its handy 
size the MAC IO-IOAl 

can save you hours of 
labour on a multitude 

of chores including 
hedlletrimminll. land 

reclamation and 
land clearing - and 
no extra fittings are 

requ-ired for these tasks! (incL 19" bar and chain) 
The 100IOAl means 

economy in modern farming . 

Distributor 
KEVIN BRODERICK LIMITED 
74 Clareville Road, Dublin 6 
Telephone 976758/9 



Control weeds 
in forestry 
plantations 
• • ••.. with 'Gramoxone'. 
'Gramoxone' contains paraquat 
which is potentially the most 
useful weedkiller for forestry. 
It kills all green growth and is 
particularly effective against 
grasses. 

'Gramoxone' can be used for : 
Cleaning seed beds and trans­
plant lines. Chemical screefing 
of land prior to planting. Ring 
weeding of young trees after 
planting. Dessication of firebreaks 
for controlled burning. Total weed 
control in uncropped areas. 

@ 'GRAMOXONE
i 

A PLANT PROTECTION PRODUCT FROM 
I.C.I. (Ireland) Ltd., 35 5th. Frederick St., 

Dublin 2. 
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Editorial 

The Pendulum 
The pendulum swings always in new directions-if a pen­

dulum may be said to swing in more than two. In the nineteen 
fifties ,it was genetics. MI mysteries were ascribed to the obscure 
workings of the genes. In the .early nineteen sixties physiology 
was the vogue; and that name, if not always the science, was 
used to get over many a knowlledge gap. Later it was multiple 
land use, a useful cudgel with which to beat importunate 
economists. 

This year it is Conservation. * 
Many definitions (jf the word have been given, most of them 

designed to cover the definer's own particular intere&t, few Oof 
them simple, nOone straight from the dictionary. 

How many projects have got under way as a result? This 
in i.tself distinguishes Conservation from the previous fashions, 
Which tended main'ly to cloak ignorance. Conservation has gener­
ally been used to justify action. It is quite certain that not every 
Conservation Year project will be useful, but .it is unlikely that 
many will be harmful. 

For this reason in itself we must welcome this particular 
swing, and hope that future osciUations will bring at least equal 
benefits. 

* Written in 1970. Publication of this issue has been delayed by circum­
stances outside our control.-Ed. 



52 Irish Forestry 

Forestry and Irish Economic and 
Social Development. 

Frank Convery' 

INTRODUCTION 

An attempt is made to indicate the role that the present and 
potential outputs of Ireland'sl state) forests can play in the achieve­
ment of the country's long-term social and economic objectives. This 
is an essential first step in the evaluation of forestry investment4 in 
the context of an overall macro-planning framework. This is not a 
highly quantified analysis, and no effort is made to justify (or other­
wise) a particular level of expenditure on forestry. 

Since Ireland adopted a formalized planning approach to econo­
mic growth and development in 1958, attention has been focused on 
the composition of public expenditure and on its role in the growth 
process. This concern has been cogently presented in the most re­
cent plan (27) p. 184: 

Particular attention will be paid to the composition of invest­
ment in the public capital programme, no less than to its actual 
level, since this is important in attaining the over-all investment 
target of about twenty three per cent of G.N.P. by 1972-a 
comprehensive appraisal of the public capital programme is at 
present in progress and the results may well indicate a need for 
changes in the pattern of expenditures. 

The above appraisal aims at developing techniques of program­
ming and analysing public expenditure, both capital and current, by 
reference to objectives and output, using a systematic method of 
quantifying future costs and benefits. In the spirit of this attem?t to 
order expenditure in terms of priorities, the principal socio-economic 
benefits deriving from the forestry sector are examined. 

Investment in plantation forestry is a long-term undertaking, with 
typically twenty years elapsing before the first returns accrue. In this 
situation, with a planning horizon that far exceeds the four to six 
years common in government medium term programmes, forestry 

I Doctoral Candidate, Dept. of Forestry Economics, College of Forestry, 
State University of New York at Syracuse University. 

1 Although the data used in this discussion pertain only to the RepUblic 
of Ireland, many of the general remarks and conclusions have equal validity 
on beth sides of the Border. 

) The main thrust in Irish forestry development comes from the govern­
ment service. About 90 % of the total forest area is owned by the state. 

4 The words investment, spending and expenditures are used inter­
changeably throughout the discussion, except where otherwise indicated. 
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expenditure must be examined in a more extended perspective. For 
this reason, the long-term objectives, requirements and constraints of 
Irish economic and social policy outlined in the National Industrial 
Economic Counci1's (NIEC) Report on Full Employment (20) are 
used here as a frame of reference. These can be summarised as 
follows: 1 

Objectives 
( a) Development of the national economy measured in growth in 

per capita standard~ of living. 
(b) Full Employment: " . . . the creation of sufficient new jobs on 

average each year to ensure that no one who is actively seeking 
work in Ireland and prepared to accept it at the terms currently 
being offered is unable to find it within a reasonable period." 

Requirements 
(a) An equitable distribution of income and wealth, and an appro­

priate balance between the development of different regions and 
between private and community needs. 

(b) Efficient use of all productive resources. 

Constraints 
(a) Price stability. 
(b) Reasonable long-term equilibrium in the balance of payments. 

It is common practise when evaluating alternative investment 
projects to compute their discounted net worth, using an interest 
rate which reflects the marginal efficiency of capital in the economy. 
The difficulties of determining the appropriate interest rate continue 
to generate much discussion (12), and are not considered here. Low 
interest rates favour long-term projects like forestry, higher rates 
favour those with quicker payoffs. Most afforestation in Ireland takes 
place on land that is marginal for agricultural purposes. Johnston 
(14) reports that on such land, forestry can expect to earn an annual 
return of about 3/'0 . Recent Irish experience indicates that an average 
return of approximately 5/'0 can be expected, estimated using currrent 
prices (17). 

The financial rate of return is not the crucial measure in evalu­
ating the effectiveness of public enterprise. Indeed, if this return 
were sufficiently large there would probably be no need for govern­
ment intervention. The gap between what expenditure on forestry 

1 For the remainder of this discussion all of these factors are referred to 
collectively and interchangeably as the nation's goals, objectives, aspirations, 
etc. 
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actually earns and this money's highest alternative rate of return is 
the real cost of providing the net non-financial benefits that result 
from this investment. 

Some measure of the relative importance of forestry expenditures 
in the national economy can be judged from Tables 1 and 2. 

TABLE 1 - TOTAL FORESTRY EXPENDITURES 
AS % OF G.N.P., 1963-66 

G.N.P. Total Forestry Forestry ex-
Year ( current prices) Expenditures penditure as 

(£ Million) (£ Million) % of G.N.P. 

1963 836.6 3.3 0.39 
1964 946.5 3.6 0.38 
1965 1,010.4 3.9 0.38 
1966 1,061.0 3.9 0.36 

Source: Tables 91 and 237. Reference 26. 

TABLE 2 - ESTIMATE OF TOTAL PUBLIC CAPITAL 
PROGRAMME, AND ITS FORESTRY COMPONENT, 

1963-70 (in 1963 prices) 

Total Public 
Year Capital Programme Forestry Forestry as % 

(£ Million) (£ Million) of Total 

1963-64 78.5 1.81 2.30 
(Actual) 

1964-65 96.11 1.75 1.82 
1965-66 95.57 1.89 1.97 
1966-67 94.23 1.95 2.06 
1967-68 93.2 1.99 2.13 
1968-69 92.82 2.00 2.15 
1969-70 97.32 2.02 2.07 

Source: Table 4, Second Programme, Part II, Government 
Publications, Dublin, 1963. 

State-owned forests make up about 90% of the country's total, 
and over half a million acres, or just less than 3 % of the total land 
area. Because of a very poor endownment of indigenous forest and 
the difficulties of natural regeneration, most of this area is in the form 
of even-aged plantations. A little over half of this forestry estate 
is less than 10 years old, and 95 % of it is covered by coniferous 
species, with Sitka Spruce (40% ) and Pinus Contorta (30%) pre­
dominating (19) . The mild, humid climate, with its well distributed 
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rainfall and lack of temperature extremes favours rapid tree growth 
which for conifers averages between 100 and 120 hoppus feet per 
acre per annum (11). Government has been involved in direct 
forest establishment in Ireland since 1903, but an explicit statement 
of the bentfits that should flow from this estate have not been formu­
lated. Physical goals have been stated, such as the planting of one 
million acres, or the establishment of a forestry estate that could 
fulfil domestic needs (25). However, the benefits (and costs) of 
an Irish afforestation programme have been discussed in a number 
of quasi-official statements, such as the Report of the Departmental 
Committee on Irish Forestry (24), and various articles in Irish 
Forestry. I Some of these arguments are re-examined here in the 
context of national economic planning. 

DEVELOPMENT OF THE NATIONAL ECONOMY 
Economic growth is defined as the increase in real per capita 

income; economic development refers to the progressive refinement 
of the economic infrastructure, both physical and institutional. 
Attention in this section is focused on real per capita income growth. 
In all of the theories concerning economic growth, investment is 
regarded as a main propulsive parameter. Investment in Ireland for 
the period 1958-64 can be broken down as follows (20): Economic 
investments, which include almost all investments in agriculture and 
industry, and in services which perform a directly economic function 
make up about 50 '10 of the total. The infra structural category (elec­
tricity, gas, water, transportation, etc.) comprises about 32'10 of the 
total, while social investment (dwellings, hospitals, churches, social 
services, etc.) account for the remaining 18% . Expenditure on forestry 
falls into the economic category, but it has infra structural and social 
overtones. 

Direct Elle"t 
As noted earlier, forestry investment within the constraints 

(mainly land quality and small operating units) under which it 
operates in Ireland is likely to earn an annual return of approxi­
mately 5 %. This return is the direct income generating effect. In 
this respect the state forestry investment can be regarded as savings 
bonds held by the Irish people which have not yet matured. Present 
incomes per annum yields are low, averaging between 0.6-0.7 million 
pounds, or approximately £0.23 per capita per annum, from 1946-68 
(26). The future time path of these (increasing) dividends is not 

I Examples include: M. L. Anderson, " The Importance of Forestry in 
National Planning," Irish Forestry, 2, 1945; E. A. Attwood, "Problems 
of Forestry Development in Ireland, Irish Forestry, 21, 1964, and Johnston 
(14). 
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· known, but should be facilitated by the new census of state plantations 
at present in progress, which will provide the basis for the first full 
long term production forecast for state forests (27). 

Investment in forestry can be regarded as capital deepening or 
capital widening. Capital deepening increases the capital intensity of 
the productive process, and in forestry the annual growth accumula­
tion is the most important component of this type. In 1963, 104,000 
acres, or 28 % of the total forest estate at that time was more than 
20 years dId (6). Assuming a net average annual growth rate of 100 

· hoppus feet per acre per annum, and an average per hoppus foot 
value (standing) of £0.05, this immediately exploitable part of the 
forest increases in value by over half a million pounds in one year. 
It is worth noting in passing that theoretically this increase in the 
forestry capital stock should be included as a contribution to the Gross 
Nationa! Product. Its exclusion, probably because of empirical diffi­
culties, involves an underestimation of the forestry sector's contribution 
to current aggregate production. Other capital deepening forces in­
clude fertilization, thinning, pruning, drainage, etc. Expenditure on 
research can also be classified in this category. Capital widening 
extends existing capital or creates new capital. In the Irish case it 
includes most importantly the purchase of land and the consequent 
extension of the , forestry estate. 

Induced Effects 
. These include the inter-industry demand that is generated directly 

· by the forestry sector, and its multiplier effect on the entire economy. 
Attention is focused in this discussion on the inter-industry linkages. 
Westoby (28) reports that (p. 193): 

Forest industries can be considereci a propulsive sector, that 
is, a sector the expansion of which is liable to induce spontaneous 
investment in the other branches of production. This is due to the 
fact that forest industries have a very strong forward linkage with 
other sectors. A high degree of linkage makes a sector a good 
starting point for industrial growth; investment then, by inducing 
demand and providing supplies for other sectors, widens invest­
ment opportunities in the economy as a whole, and has a multi­
plier effect-not in the traditional sense of the word, which is 
based on final demand and on the consumption of income by the 
newly employed, but in the sense of increasing inter-industry 
demand. 
These conclusions are based on inter-industry coefficients derived 

from input-output tables for a variety of countries. Unfortunately, 
probably because of their small relative size, forestry and the forest 
industries have not been included as separate sectors in the most 
recent Irish input-output table, although O'Connor and Breslin (22) 
have. c;lone some very useful work on its agricultural component. 

About 50% of total forestry expenditures go to wages, and many 
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imputs such as fencing posts, gravel, seeds, trees for planting, etc., 
are produced internally, so that backward linkage is not strong. 
Machinery (saws, tractors, ploughs) must be imported. O'Neill (23) 
finds (p. 61) that on farm households with less than 30 acres and with 
a weekly expenditure (1964-65) of £10.88, value of food consumed 
made up 57 ~/0 of this total. Forestry workers' weekly expenditures 
would be of this dimension, so that over a quarter of total annual 
forestry expenditure flows back into the agricultural sector. Forward 
linkage is strong. Table 3 gives some idea of forestry's potential as 
a propulsive sector. It would neither be possible nor probably desir­
able to meet all the fibre needs of these industries from domestic 
sources. However, the performance of the industries using domestic 
wood is encouraging. Annual gross output of the native wood-using 
pulp and panel industries is now valued at between 2 and 3 million 
pounds, and they are expanding as quickly as the raw material supply 
will allow, with pulpwood consumption increasing from 20,000 tons 
in 1951 to 138,600 tons in 1966 (5). The lumber industry is at 
present very small, with production in 1964 reaching It million 
sawn cubic feet (6) with a gross value of about 1 million pounds. 
This industry absorbs all sawable material coming on the market 
from the Forest Service. These industries themselves have linkage 
effects. One chipboard plant makes furniture, the pulpmill ma~u­
factures newsprint from its groundwood plant, while hardboard, chip­
board and lumber are used in construction. Their backward linkage 
in Ireland is poor, since the non-wood physical inputs, consisting 
chiefly of machinery and chemicals, must be imported. 

All of these income generating effects presuppose a market for the 
outputs of the forest. For marketing purposes forests have important 
advantages1 over more seasonal crops. The production function in 
forestry is flexible, so that output can be geared to the needs of In­
dustry. Thus the harvest can be delayed, storing the crop as it stands, 
or cutting can be accelerated temporarily, borrowing from capital. 
In addition, the output is very versatile, e.g., saw-log material can 
be used for pulpwood, and fuelwood can be used as raw material for 
chipboard. For Irish pulp, paper and panel products, future output 
increases must be sold on foreign markets. Already, with these .in­
dustries at a very early stage of development, the home market :for 
panel products is virtually fully supplied from domestic sources, and 
about half of their total output is exported, mainly to the U:K. 
In the u.K., from 1956-61, annual growth in consumption for 
panel products averaged 8.3 '!'o and the projected annual growth 
rate to 1975 is 8 .2°/0.2 Apparent income elasticity for panel products 

1 These advantages are listed by Westoby (28). 
2 Except where otherwise specified, the figures in this section are derived 

from Unasylva. Vol. 20, 80-81, 1966. 
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for the U.K. calculated from 1951 to 1961 was 4.8% . Pulp, paper 
and paperboard, with a somewhat lower income elasticity of demand, 
still managed an annual consumption growth rate of 5.1 % from 
1956-61, and the projected growth rate to 1975 for these products is 
4.6%. It seems then as if the aggregate export market situation ior 
Irish pulp, paper and panel products is satisfacory. However, Irish 
producers share free access to the U.K. market with all Common­
wealth countries (including South Africa), the EFT A nations, and 
Sweden. Irish panel products, accounting for much less than 10% 
of total British consumption, have consistently been the most highly 
priced of the imported boards (1) . The ability of the Irish wood 
processing industries to compete successfully on the British market 
is an essential prerequisite for further expansion of the entire forestry 
enterprise. So far, the principal factor limiting production has not 
been demand, but wood supplies, so that the future in this regard 
looks promising. If the reactivated Irish and British membership 
applications to the E.E.C. are accepted, this will have the dual result 
of broadening the competition while at the same time increasing 
opportunities for expansion, since the E.E.C. as it is presently con­
stituted is a net importer of pulp, paper and panel products. 

For lumber, the domestic market should offer the main stimulus 
to expansion. Imports of sawn-wood amounted to about 6 million 
pounds in 1966 (26) . Although not all of this material can be re­
placed by the domestic product, this import figure does give some 
idea of the scope of the opportunity involved. Thus it seems that for 
all Irish wood-based industries the potential markets exist, if pro­
duction costs can be kept competitive. 

McGilvray (18), commenting on the Second Programme, suggests 
that (p. 34): 

Perhaps greater emphasis might have been placed on priority 
planning for certain key sectors which could be regarded as 
potential long-term growth industries in the context of inter­
national free trade, rather than on the formulation of detailed 
targets for all sectors of the economy. Thus the major objectives 
of the Programme would have been the structural changes required 
to sustain long-term growth, and maximising the rate of growth 
of output (principally exports) of these key sectors. 
Forestry seems to fit the bill as a "long-term growth industry 

in the context of international trade." The success of forestry's role 
as a growh point in the economy depends on its ability to deliver 
wood to the mills at a competitive price. Labour costs are a major 
consideration in this regard. Aggregate employment and its efficiency 
are now considered. 

EMPLOYMENT 
The total number of persons directly employed by the Forestry 

Division was 4,750 at March 1968 (27) . In the Third Programme 



60 Irish Forestry 

(27) it is pointed out that despite the continuing increase in the 
workload for maintenance of plantations, the total number employed 
has been faIling in recent years as a result of the introduction of 
mechanisation, incentive payments, and methods of operations re­
search. It might reasonably be asked whether the fall in employment 
is not partly attributable to the 20% reduction in the most labour 
intensive of alI forest operations, the planting programme. It does 
seem nevertheless as if labour productivity in the forest is being in­
creased as rapidly as possible. Clear (4) estimated in 1966 that in 
addition to those employed directly, there were 2,500 men employed 
in the felling, transporting, and processing of home-grown timber. 
Kennedy and Dowling (15) show that output per man-hour in the 
"Manufactures of Wood (Except Furniture)" group of industries 
averaged an annual increase of 4.56 "/0 from 1953-66. The "Furni­
ture, Brushes and Brooms" and "Paper" groups show annual increases 
in output per man-hour of 2.92% and 4.47%, respectively, over the 
same period. These figures compare with an all industry average of 
2.87%. It seems then as if the wood-using industries have kept pace 
at least with domestic rates of productivity increase. 

No published estimates of the likely final long-term work force 
induced by the forestry sector are available. Assuming an annual 
planting rate of 25,000 acres, the provisional goal of one million acres 
of forest should be reached by 1990. If one man is employed per 
100 acres (14), direct employment would amount to 10,000 men, or 
about 5% of the total anticipated labour force on the land at that 
time. 1 Since two men working in the forest now generate work for 
one man outside, when much less than half of the forest area is pro­
ducing saleable material, it seems reasonable to assume that as full 
production is approached at least a one-to-one ratio will obtain, i.e., 
10,000 men employed in the forest will generate 10,000 more jobs 
through direct linkages. The location and quality of these jobs is 
important, and this aspect of the labour situation is considered next. 

DISTRIBUTION OF INCOME - WEALTH 

The low value per unit volume of raw wood means that wood 
using industries are usually resource oriented, i.e., they tend to locate 
near the forest. The Irish experience reflects these locational forces. 
Most sawmills are located outside of the large urban centres. The 
other wood processing industries are located as follows: A chipboard 
plant at Scarriff, Co. Clare (Pop. 673), a hardboard plant at Athy, 
Co. · Kildare (Pop. 4,069), a chipboard plant at Waterford (Pop. 

1 Using an extrapolation from the 1980 estimate of 236,000 made by 
NIEC Report on Full Employment, Table 9, (20). 
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29,842), and a groundwood pulp plant in Dublin (Pop. 650,153). 
The Dublin plant is integrated with a long established paper mill. 

Despite a vigorous industrialization programme, total employ­
ment in Ireland fell from 775,981 in 1961 to 765,212 in 1966,11. 
with an 8.7% increase in industrial employment not quite compensa­
ting for an 11.94% decline in agricultural employment. The reasons 
why fairly rapid economic growth in Ireland has not resulted in an 
increase in the labour force are quite complex. They stem from the 
fact that Irish industry must become increasingly capital intensive 
both to compete on the export market and to satisfy the sophisticated 
tastes of the Irish consumer. In addition, many of the production 
units recently established in Ireland have weak linkages with other Irish 
producers. The numbers employed in the four largest urban centres 
(Dublin, Cork, Limerick, Waterford) have increased substantially, 
while counties farthest from the large growth centres have sustained 
the greatest reduction in the labour force. Some contrasting examples 
are giver.. in Table 4. There are conflicting ideas as to which is the 
best way to handle the very large disparities in development rates 
which are reflected in these employment figures. Two views pre­
dominate: The first claims that concentration of industrial develop­
ment in a limited number of large centres is essential to achieve a 
fast rate of economic growth. The Buchanan Report (3) represents 
this point of view, claiming that large scale, highly technological 
industry is necessary for rapid expansion, and that these are best 
concentrated in a limited number of major growth centres. The other 
opinion, supported by sociologists and humanists such as Newman 
(21) and Healy (13) favours a more dispersed form of industrial 
development. They argue essentially that the rapid decay in much 

Table 4.-CHANGES IN THE LABOUR FORCE, 1961-66 
( Percentage Increase) 

County Agriculture Non-Agriculture Total 

Dublin -7.63 9.12 8.76 
Kildare -10.59 13.35 5.80 
Wicklow -8.73 10.45 4.29 
Limerick -13.46 14.63 4.18 
Leitrim -16.24 -3.27 -12.54 
Mayo -13.82 6.13 -7.37 
Cavan -13.55 5.01 -6.83 
Roscommon -12.30 5.82 -6.75 
Longford -12.70 2.64 -6.52 

I The population and employment figures given in this section are taken. 
from tables in a publication by Michael Ross, Personal Incomes by · (:ozinty, 
1965, ESRI Paper No. 49, Dublin, Nov., 1969. 
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of the countryside which results from a policy of very large growth 
centres would be too high a price to pay for whatever increases in 
aggregate output this centralization would achieve. The Minister for 
Lands (8) has recently added his voice to this "rural renewal" school, 
indicating that he would prefer to move away from the idea of trying 
to provide "economic" units of land for full-time farmers. Instead, 
the effort should go into creating off-farm jobs which would enable 
the house-holder to remain a part-time farmer. Increased labour 
productivity in farming commonly results in a fall in the numbers 
engaged in it, because most agricultural products face markets which 
are both price and income inelastic. This fact heightens the pressure 
to provide off-farm work. Baker and Ross (2) show that while some 
formerly very poor counties (notably Clare and Kerry) have in recent 
years had very high rates of economic growth, others, such as Leitrim, 
Roscommon and Longford have consistently lagged behind. These 
counties are poorly endowed with natural resources and are badly 
located to participate fully in national growth. It is in such poor 
areas that forestry can be especially useful. At the time of forest es­
tablishment, people who can no longer earn a "satisfactory" living at 
full-time farming can work in the forest, either full or part-time. 
Thus forestry can be used as a mechanism for slowing the rate of 
popUlation drift from the land, while at the same time creating a 
wood supply that will induce locally oriented industry. Government 
sponsored forestry work is one of the most ideologically acceptable 
ways of using tax revenue to support a rural economy. It seems to 
give rise to less urban taxpayer resistance than product subsidies, rates 
remission, or direct payments. For the poorest counties it could provide 
an important stimulus on the way to sustained economic growth. 
Lucey a~ Kaldor (16) document the direct effe(.ts of a chipboard 
plant in GC>. Clare on the local economy. They found (1966) that the 
plant (using 36,000 tons of pulpwood per annum) gave direct em­
ployment in the area to 134 people, all of whom would have left 
the area otherwise, with an associated increase in total population of 
318. They also found that of the 17 employees who were also farm 
operators, eight said that the value of their farm output had been 
increased as a result of their plant employment; a further six said 
that it had been unchanged, while only three said that the value of 
their farm output had fallen. These effects could be duplicated many 
times in the poorest areas if the wood supply were available. It 
seems then as if forestry can provide what these areas so badly need­
a mechanism for slowing the rate of emigration from the area until 
such time as off-farm opportunities can be increased, and at the same 
time providing the raw material (investment opportunities) for wood­
using industries. Forestry's contribution will be most useful if it is 
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coordinated with other programmes involved with area development, 1 

i.e., infra structural, agricultural, industrial and tourist development 
plans. 

Labour receives over half of total State expenditures on forestry, 
while it also receives a high proportion of the income generated in the 
wood-using sector. The labour employed does not represent a cross­
section of the national labour force. It consists of a disproportionately 
large number of low skilled workers with limited opportunities tor 
alternative employment. Geary and Hughes (10) point out that it is 
among this class of workers that the problem of unemployment is 
most critical, and that the problem is most severe in the poorest areas. 
Thus forestry has the effect of helping chiefly the most disadvantaged 
members of the labour force. 

EFFICIENT USE OF ALL PRODUCTIVE RESOURCES 
This requirement indicates that resources should be combined in 

a manner that maximizes the net return to society. This paper has 
been undertaken with the intention of identifying the part that forestry 
can play in the achievement of this objective, so that the idea of 
efficiency underlies the entire discussion. In this section, only the 
land resource is considered. 

As was noted in the introductory remarks, investment in forestry 
can expect to earn an annual rate of return of 5 % on the type of land 
presently being planted. Furness and Whatmough (9) use a case 
study approach to provide the most complete study to date on com­
parative net returns to agriculture and forestry on land that is mar­
ginal for agricultural use in Ireland, using a range of interest rates. 
As thequality2 of the land improves'l returns to both agriculture and 
forestry increase. Conceptually land should be devoted to those 
uses that contribute most to society's goals. As the discussion so far 
has indicated, this contribution can be extremely difficult to assess. 
National goals may be contradictory, e.g., the easiest way to increase 
per capita income in a region may be to reduce its population. Many 
gcals are also unquantifiable;-to what extent should the rights of 
ownership (e.g., an absentee owner) be compromised for the good 
of society?-how can conservationist, wildlife, ecological and recrea­
tional benefits be measured? The rate at which society discounts 
future benefits (rate of time preference) vitally affects what is re­
garded as the "most efficient" way of using land. The greater the 

1 For government departments with regional offices, T . J. Barrington 
outlines a plan to facilitate interdepartmental coordination, in an Addendum 
to the Report of Public Services Organisation Review Group, 1966·69 (The 
"Devlin" Report), Government Publications, Dublin, 1969. 

2 "Quality" incorporates considerations of nutrient status, drainage, 
topography and exposure. 
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concern for long-term future welfare, the more will forestry and other 
long-term projects tend to be favoured. Because of these difficulties, 
attention has been focused on the quantifiable financial costs and 
returns of different uses. The State Forest Service has introduced 
(1969) a land pricing system based on the potential capacity of the area 
to produce timber, and on the assessed costs of developing it for this 
purpose (27). Previously the Forest Service was permitted only 
in exceptional cases to pay more than. £10 per acre for land. The 
internal rate of return earned by forestry varies directly with the 
quality of the land planted. The increased flexibility in land pur­
chase could dramatically alter the net return on the forestry invest­
ment, both by increasing physical rates of growth (increased revenue) 
and by allowing forest consolidation, which would achieve economies 
of scale (decreased costs). However, this valuation system does imply 
that all acres of land that have the same production and cost functions 
have the same social utility if devoted to this use. As has been pointed 
out already, this frequently will not be the case. This is intuitively 
recognised in the political sphere, being reflected in the remarks of 
the Minister for Lands (S. Flanagan) (8) to An Dail (p. 1425) . 

' I have plans for certain areas which I regard as being particularly 
suitable for forestry. I refer in particular tci County Leitrim, 
and I should like to inform the House that I have directed the 
Forestry Division to make an all-out drive to acquire land in 
County Leitrim, to plant it and thereby give employment to as 
many people as possible in that area. This perhaps involves 
acceptance of the fact that most of the land in Leitrim is not 
suitable for development in agriculture. It is as well to face 
realities in regard to matters like this and to abandon the effort 
to make a living where a living is not to be got. 

Within the forestry sector, land-use problems also arise. It could 
be argued, for example, that it would be in the best national interest 
to . manage all ' of the forest lands near ' Dublin exclusively for re­
creational purposes, and that many :'ofthe western peatland planta­
tions should be grown on a pulpwood rotation. There are no defini­
tive answers to these questions. The land use pattern that best serves 
the needs of the country cannot be a static phenomenon, and will 
change as markets, technology and consumers' utility functions change. 
Defining forestry's role in this ever-altering matrix is particularly 
difficult . because of the need to predict the distant future. The trend 
in Ireland is towards more refined regional planning. More data are 
becoming available on thl! production functions associated with diffe­
rent types of land meso Intensified planning and better information 
should help direct the land of Ireland to those uses that are most con­
sistent with its needs. 

PRICE STABILITY 
Theoretically, forestry expenditure should be detrimental to short­

run price stability. Over half of these expenditures are paid out as 
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wages (i.e., to consumers) but this outlay does not result in any im­
mediate corresponding increase in marketable output. However, as 
was noted earlier (23) about half of the wages paid to forestry 
workers are spent on food. Farm produce in Ireland should have a 
high price elasticity of supply because of existing unused capacity and 
the competitive structure of the farming industry. This factor should 
mitigate forestry's short-run inflationary effect. In the long-run, if 
it can provide goods (and services) which are cheaper than substitutes 
and imports, forestry will contribute to price stability. 

BALANCE OF PAYMENTS EQUILIBRIUM 
From the remarks made earlier concerning the markets for wood 

products, it is clear that the net foreign exchange earning potential of 
Irish wood using products is considerable. The importance of this 
import-saving export-earning potential is emphasized by the following 
points: . 

(a) The country has few economically exploitable natural re­
sources. Substitutes for wood must be imported. 

(b) Economic growth cannot be sustained unless there is a con­
tinuous process of increasing net investment; Most of this 
essential plant and equipment must be iinported, financed 
in large part by the foreign exchange earnings of the ex­
porting industries. 

The contribution of forestry to the maintenance of balance of pay­
ments equilibrium is not considered further. In the summary and 
conclusions which follow, an effort is made to integrate the threads of 
the discussion into a cohesive pattern. 

SUMMARY AND CONCLUSIONS 
The reasons for looking at State expenditure on forestry as it 

relates to the over-all investment picture and stated national goals 
were first explored. The impacts of forestry on these goals were 
then described, with the emphasis on the benefit side of the cost bene­
fit equation. Costs directly related to the forestry effort, such as the 
very poor conditions under which much forestry work must be under­
taken, and the pollution induced by wood-using industries, have not 
been included. Estimation of the opportunity cost of the investment 
in forestry in Ireland is beyond the scope of this paper. However, 
it should always be borne in mind that the "goods" flowing from the 
forestry sector .are being created at the expense of either current con­
sumption or increased spending on industrial and agricultural produc­
tive capacity, tourism, housing, roads, etc. Many ,other effects of 
forestry investment have not been considered. These include water 
conservation, the prevention of erosion, shelterbelteffects, and the 
influences on climate and wildlife. Recently concern bas centred on 
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the continuing deterioration of the environment and the role of forel>­
try in maintaining ecological balance. The continuing growth of the 
Irish urban population and the increasing number of pollution-induc­
ing industries being established indicate that these factors are be­
coming increasingly important. 

With regard to the present and potential contribution of forestry 
as considered under the NIEC headings, it seems to me that it is in 
the domain of regional development that forestry can make its most 
distinctive contribution. Aggregate employment, income, and foreign 
exchange earnings could in all likelihood be equally increased by using 
the money now spent on forestry to intensify the industrialization of 
the larger urban centres. Forestry seems to be one of the best ways 
of increasing investment opportunities in the poorest areas. There is 
adequate government funding available for investment in these areas. 
The problem is to find or to create self-sustaining income and em­
ployment-generating investment possibilities. Forestry helps create 
these opportunities, while it is also a politically and socially acceptable 
means of maintaining a watershed of labour in the area. This permits 
a "breathing space" while other efforts such as tourism, fishing, and 
the small industries programme are developed. Although its other 
contributions to the national well-being are not as distinctive, the 
entire forestry effort does seem to result in a "positive sum" outcome, 
to use the current jargon. In an increasingly competitive environment 
for public funds, the explicit identification of the role that forestry 
can play in the achievement of national goals becomes important. 
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Erratum 

Vol. 27 No. 

page 13, line 31. For ss read s. 

page 16, line 12. For x read x 
page 19. Last four lines should read: 

Since the standard deviation of a distribution of values of w is crU) 
the standard deviation of values of R is crR=crwcr, crR may be 
estimated from a sample as SR and, similarly, cr as s. Then sn= 
crws=crwRjd, since s=Rjd. Control limits for range can be set at 
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Fertilization of Conifer Plantations' 
c. p. Van Goor" 

INTRODUCTION 

Tree growth in old plantations on various soil types can often be in­
creased by a temporary improvement of the nutrient economy of the 
soil (4, 7, 13, 14, 15, 20, 26, 28), but fertilization of young plantations 
is much more important. Appropriate fertilization can temporarily or 
permanently stimulate growth, resulting in earlier closure of canopy, 
reduced susceptibility to various influences and a decrease in the risks 
to which young trees are exposed (22, 26). Research in this field 
is not complete, but some general recommendations for practical use 
of fertilizers can nevertheless be made. 

THE NUTRIENT REQUIREMENTS OF THE 
VARIOUS CONIFERS 

Not alone do confers and broad leaf trees differ basically in their 
nutrient requirements, but conifers also vary among themselves. The 
most important nutrients are phosphorus, nitrogen and potassium. 
Phosphorus is of fundamental importance for root development (19, 
25); nitrogen and potassium are important in photosynthesis (2, 9, 
24) . Nitrogen is the basis of all the protein compounds in the plant, 
and one of the functions of potassium is to regulate assimilation, 
respiration and transpiration. 

The differences in nutrient requirements between coniferous species 
cannot be simply expressed in terms of the quantity present in the soil, 
but can be expressed in terms of the quantity that a certain species 
can extract from the soil. Pines and larches on nitrogen deficient soils 
-for example reclaimed heathland-can extract far more nitrogen 
from this type of soil than can Norway spruce or Douglas fir. 

On the basis of our present knowledge we can divide the most 
important tree species, according to their nutrient requirements, as 
follows: 

Species Requirements of 
N P K 

Pinus spp. low low high 
Picea, spp. high high low 
Pseudotsuga high high high 
Larix spp. low high low 

I Translation of Bemestingsvool"schrift voor Naaldhoutcultwl"en. Korte 
Meded. Bosbouwproefstation, nr. 56, 2e herziene druk, 1967. 

2 Stichting Bosbouwproefstation "De Dorschkamp " Wageningen. 
Netherlands. 
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DETERMINATION OF FERTILIZER REQUIREMENTS 

Investigation of nutrient requirements by means of soil analysis 
gives rise to difficulties in relation to sampling, extraction method 
and interpretation of results. In taking soil samples there are questions 
of location of sample, number of sub-samples of which each sample 
is composed, and depth of sampling. Answers to these questions were 
found through research carried out in co-operation with the Soil 
Survey Institute and the State Laboratory for Soil and Plant Re­
search, and these findings serve as a basis for soil sampling recom­
mendations. Each soil type should be sampled separately. The sample 
should be taken from the 0-25 em layer and should consist of at 
leas: 25 sub-samples. 

The extraction method depends on the amount of nutrients avail­
able for trees. It appears that trees can extract nitrogen, potassium and 
phosphorus from relatively insoluble compounds, and therefore total 
analysis is carried out where possible (1, 23, 29). But this also gives 
rise to difficulties which will not be discussed here. At present only 
phosphate determination appears to be useful in indicating which 
fertilizers are required. There is a relationship between tree growth 
and soil phosphate level, within certain soil types. No workable 
system of soil analysis has yet been developed for potassium or 
nitrogen. 

Needle analy~is is more promising for potassium and nitrogen. 
There is often a close correlation between growth and nitrogen content 
or th(" nitrogen/phosphorus ratio. It should therefore be possible to 
evolve a method for establishing the fertilizer requirement by means 
of soil and needle analysis. Needle analysis is only possible in the 
case of existing plantations (9, 17, 27, 29, 30), but this is not a 
great disadvantage since nitrogen and potassium should always be 
applied after and not before planting. 

PRACTICAL USEFULNESS OF THE RESULTS OF 
SOIL AND FOLIAGE ANALYSIS 

A large number of fertilizer experiments have been carried out 
to determine whether the use of combined results of soil and needle 
analysis to determine fertilizer requirements is of practical value. 

The following is a summary of the results of these investigations: 

1. Even with similar results from soil and foliage analysis the re­
action of a tree crop to fertilization may vary greatly on similar 
soil types. A combination of the results of foliage analysis carried 
out before and after fertilization gives a better indication of the 
fertilizer requirement of a particular plantation, but at this stage 
the crop has already been fertilized . 

2. Soil type is very important in interpreting the results of phosphate 
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analysis. It has been shown for example that for trees the avail­
ability of phosphate is higher on holt-podsols (humus iron podsols) 
than on haar-podsols (dry humus podsols) or veld-pod sols 
(moist humus podsols). There will usually be no response to 
phosphate fertilization on a holt-pod sol with a P content of 20 
mg/lOOg, but there will be a response with the same P content 
on haar-podsols or on veld-podsols. An extraction method is now 
being developed which will give a better reflection of the in­
organic soil phosphorus. Phosphate in inorganic form can be easily 
taken up by coniferous trees. 

>. The nitrogen content of the needles gives a clear indication of the 
nitrogen supply. The optimum level lies between 1.7 and 2.0% 
of the dry matter. Fertilization with nitrogen increases the N con­
tent. The growth response, however, is determined not only by 
the increase in the level of nitrogen but also by the effect of the 
nitrogen fertilizer on the levels of other nutrients. In some cases, 
for instance, potassium deficiency occurs; in other similar cases 
the potassium level does not change. This is unpredictable. 

4. The supply of potassium to the trees depends, among other things, 
on the potassium content and acidity of the soil. An increase in 
nitrogen supply usually causes a decrease in foliar potassium 
content, but the converse does not hold. In certain conditions the 
nitrogen content of Douglas fir and Scots pine needles can be 
increased by the application of potassium (9). Even if the 
potassium content of the needles is normal, this does not mean 
that potassium deficiency will not occur when nitrogen is added 
to the soil. 

From the results summarised in the preceding four paragraphs 
we can conclude that soii and crop analyses by themselves do not 
give a complete picture of the fertilizer requirements of conifer plan­
tations. Many other factors, such as soil type, history, etc., influence 
the response to fertilization to a degree which cannot yet be accurately 
estimated. This means that, as in agriculture and horticulture, forest 
fertilization practice must be based on soil and crop analyses com­
bined with the results of fertilizer experiments on similar sites. 

A large number of forest fertilizer experiments will need to be 
established on all soil types so that the influence of locality factors, 
so far unanalysed, on the response to fertilization can be determined. 
This research will take many years. 

WORKING METHOD FOR FOREST PRACTICE 

In order to be able to make use of fertilizers in practice it was 
necessary to devise a method by which the fertilizer requirements of 
a plantation could be roughly estimated. It should be remembered 
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that the results obtained by this method may not always come up 
to expectations. The method that was developed is based on: 

1. The tree species. 
2. The average fertility of the soil type. 
3. The result of soil analysis. 
4. The symptoms observed in the needles and shoots. 

Soil analysis and soil type will indicate whether phosphate content 
and acidity are satisfactory, the needle symptoms show whether 
there is a deficiency of certain nutrients or not. Fertilization based 
on these considerations will allow for possible interactions or an­
tagonisms of nutrients in different tree species, and will avoid as far 
as possible any unexpected induced deficiencies (18). 

DEFICIENCY SYMPTOMS 

Deficiency symptoms for the most important nutrients are more 
or less similar in the different species of conifers. 

1. Nitrogen Deficiency 
Light-green to yellow-green discoloration of conifer needles in­

dicates that the nitrogen supply is below optimum. The greater the 
deficiency the lighter and more yellow-green the colour, and the 
smaller the needles. The discoloration is uniform over the needles 
and over the whole tree. Nitrogen content of needles at the end of the 
growing seaoon varies from about 1.0/,0 (deficiency) to about 2.0% 
( optimum) of dry mater (6). 

In all species of trees nitrogen deficiency is always accompanied 
by a decrease in growth. 

2. Phosphorus Deficiency 
A phosphorus deficiency severe enough to produce symptoms is 

rare. The needles have a typically dark greenish colour and are often 
covered with black algae. In severe cases the colour varies from a 
bronze-green to a brown purple and necrosis of the older needles 
occurs. In addition the needles are small. In spruces and in Douglas 
fir the foliage appears sparse. Growth is always poor. Deficiency 
symptoms appear when the phosphorus content drops below 0.10% 
of dry matter (6, 8) . 

3. Potassium Deficiency 
Conifers suffering from a deficiency of potassium show a partial 

yellow discoloration of the needles, or a complete discoloration of the 
needles at the ends of the shoots. The latter only occurs in spruces, 
Douglas fir and larches, not in pines. In the needle discoloration the 
base of the needle remains green and the top is yellow. There is a 
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gradual transition from the yellow to the green zone. A combination 
of the two above-mentioned symptoms occurs in spruces. Potassium 
deficiency symptoms become most pronounced towards the end of 
winter, particularly in pines. In larch the discoloration is mainly con­
fined to the needles of the short shoots. 

Deficiency symptoms occur when the K content at the end of the 
growing ~eason drops below the following content of dry matter: pines 
0.35%, larches 0.50%, spruces 0.40% and Douglas fir 0.45 % . 

4. Magnesium Deficiency 
Although magnesium deficiency is less important in conifers, since 

no accompanying decrease in growth has so far been established, it 
is discussed here in order to prevent confusion with K deficiency 
symptoms. In pines, magnesium deficiency is indicated by a strong 
yellow discoloration of the needle ends (5). The transition from 
the yellow top to the green base is rather sharp. In spruces and in 
Douglas fir there is likewise a discoloration of the needle ends, but 
only in needles older than one year. Magnesium deficiency symptcm3 
in larch are so far unknown in this country. 

5. Copper Deficiency 
Copper deficiency may cause serious growth disorders. In Douglas 

fir it shows in a contorted growth of the leader and side shoots (12, 
21). Necrosis of the shoot tips occurs early in winter. Sometimes the 
needles at the lower ends of the shoots are yellow or even necrotic. In 
spruces the tips of the leaders and side shoots die back during autumn 
ani winter resulting in a bushy form of growth (12). In larch also 
the deficiency symptoms consist of a dying back of the shoot tips 
and subsequent bushy growth. So far no deficiency symptoms have 
been found in pines. Deficiency symptoms occur when the copper 
content drops below 2.5 to 3 ppm of dry matter (12, 21). 

GENERAL RECOMMENDATIONS FOR FERTILIZATION 

The following general observations should be kept in mind: 

1. The young trees must be in a suitable condition to respond to the 
nutrients supplied. This is pos~,ible only when the root system 
is fully intact and the above-ground parts have not been damaged 
in any way. Fertilization can only be effective in a viable planta­
tion. Plantations of genetically inferior trees should not be 
fertilized. 

2. Ground vegetation, particularly grasses, checks tree root develop­
ment. Under these conditions the trees often show nitrogen 
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deficiency symptoms, due not so much to a poor soil nitrogen 
economy as to inadequate uptake by the underdeveloped root 
system. In such cases weed control is necessary before fertilizers 
are applied. If the ground vegetation consists of a not too heavy 
growth of heath, weed control is less important and fertilization 
can proceed without it. 

3. When using individual fertilizers alone, phosphate and copper 
fertilizers can be applied at any time. They act slowly and there­
fore a winter application is preferable. Nitrogen fertilizers are 
more soluble, are not retained in the soil and are leached out 
relatively quickly. These fertilizers should therefore be applied in 
Spring so that the trees can benefit immediately. 

Potash fertilizers should preferably be applied in February/March. 
When mixed fertilizers are used the time of application is deter­
mined by the most soluble component. This means that all fer­
tilizers containing nitrogen must be applied in April/May. 

4. Phosphate, potassium and copper fertilizers are always broadcast. 
The method of application of nitrogen fertilizer depends on the 
age of the plantation. If canopy closure can be expected within 
two or three years the nitrogen may be broadcast. If the trees 
are smaller, nitrogen should be given to each plant separately 
over an area of at-out 1 sq. metre around the tree. An even dis­
tribution around the tree can be obtained by dropping the fertilizer 
from above the tree and then shaking it lightly with the foot, 
but for this the trees must be dry. 

5. Phosphate fhould be applied before planting, or as soon as possible 
after, since it stimulates root development. Potassium and nitrogen 
are given after planting, nitrogen preferably not in the year of 
planting but rather in the following year. 

The fertilizers mainly used in forestry are: for phosphate, basic 
slag and ground rock phosphate; for potassium, sulohate of potash 
magnesia, muriate of potash and sulohate of potash; for nitrogen, 
calcium ammonium nitrate and sulphate of ammonia; and for 
copper, copper slag flour and copper sulphate. Mixed fertilizers 
should as far as possible be free of chloride and in granulated 
form. 

6. If mixed fertilizers are used the phosphate and potassium dressings 
need not be repeated. These nutrients are retained in the soil to a 
greater or lesser degree and have long lasting residual effects. If 
nitrogen is required, the application must be repeated every year 
or every second year until the time of canopy closure. 
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RECOMMENDATIONS FOR FERTILIZING THE 
DIFFERENT CONIFERS 

Pines 
Species of Pinus do not make heavy demands on soil nutrients. 

Under certain circumstances, however, fertilization may be advisable: 

1. In the afforestation of uncultivated ground where the vegetation 
consists of heath and grass, without Scots pine or other conifers, 
phosphate fertilizer may be necessary. Quantity: 300-500 kg of 
basic slag per ha (2.4-4.0 cwts per acre). No phosphate fertiliza­
tion is necessary when replanting. 

2. If potassium and/or magnesium deficiency symptoms appear in 
a plantation it is advisable to apply 150 to 300 kg of sulphate of 
potash magnesia per ha (1.2-2.4 cwt. per acre) . 

3. Nitrogen fertilization is not normally required for pines (10), 
except in serious cases of potassium deficiency when the base of 
the needle, in addition to the top, is discoloured. In such cases a 
light dressing of nitrogen, 200 kg (1.6 cwt per acre) of calcium 
amonium nitrate, is recommended in addition to the potassium. 
When only nitrogen deficiency symptoms are present it is better 
not to apply nitrogen. 
It should be noted that potassium deficiency symptoms in Scots 
pine can also be due to genetic factors (11). Continental pro­
venances, particularly those from northern regions, always show 
potassium deficiency symptoms in winter. In such cases potassium 
fertilization may have disappointing results. If, however, a pine 
plantation of doubtful provenance growing on v.eld-podzol (moist 
humus podsol) or on haar-podsol (dry humus pod sol ) or on a 
sand dune soil shows signs of potassium deficiency, fertilization 
with potassium may be worth while. 

Spruces 
The nitrogen and phosphorus requirements of Picea species are 

generally high. 

1. Soils with insufficient phosphate should be treated before or at 
the time of planting with 500 kg of basic slag per ha (4.0 cwt per 
acre). Such soils are veld-podsols or haar-podsols and goor earth 
soils (moist old arable land on sandy soils) with a total phosphate 
content of less than 40 mg P2 0.5 (18 mg P) per 100g of soil. If 
the content is higher, or if the planting is on holt-podsol (humus 
iron podsol) or enk earth ground (dry old arable land on sandy 
soils) or old farmland, then no phosphate fertilizer is required 
even if total phosphate content is below 40 mg P 2 Or. (18 mg P) 
per 100g of soil. 
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2. If nitrogen deficiency symptoms-small light-green to yellow­
green needles-develop during the year after planting, or later, a 
dressing of calcium ammonium nitrate should be given. 50g 
( 1 ~ oz) per plant or 400 kg per ha (3.2 cwt per acre) broadcast. 
If the dominant ground vegetation is grass, or anything other than 
heath, it must be controlled first. 

If nitrogen deficiency symptoms develop in a plantation on a 
soil which is low in phosphate, and where phosphate was not 
applied before or at the time of planting, the first nitrogen dres­
sing can be given as phosphate ammonium nitrate rather than 
calcium ammonium nitrate. In this case the phosphate ammon­
ium nitrate should be applied broadcast. If the plants are too 
small for broadcast fertilization it is more effective to treat each 
individual plant with calcium ammonium nitrate, and to broadcast 
phosphate instead of phosphate ammonium nitrate. Calcium 
ammonium nitrate can be given again later. 
On veld-podsols (moist humus podsols) and on poor moorland 
soils there is a danger of copper deficiency when nitrogen and 
phosphate are applied as fertilisers. On these soil types therefore 
it is advisable to use copper fertilizer in the form of 50 kg per ha 
( 45 lb per acre) copper sulphate in addition to the other 
fertilizers. 

3. Symptoms of potassium deficiency are either a yellow discolora­
tion of the ends of the young needles or a discoloration of the 
needles at the ends of the shoots. When these appear the planta­
tion should be treated with 150-300 kg of sulphate of potash­
magnesia per ha (1.2-2.4 cwt per acre) combined if necessary 
with 50 gm (1~ oz) of calcium ammonium nitrate per plant or 
400 kg per ha (3.2 cwt per acre) broadcast. The symptoms in­
dicate whether the combination is required. If the trees are 
strongly discoloured and if the needle bases are also yellow-green 
then nitrogen is necessary. If the needle bases are green to dark 
green and discoloration limited to the very young needles at the 
end of the shoots then nitrogen need not be given. Potassium 
deficiency symptoms can be due not only to potassium deficiency 
in the soil, but also to excessively high pH (greater than 5.5 in 
water or 5.0 in KCl), for example in plantations on former arable 
land. If the pH is not much above this critical limit, and if the 
humus content is less than about 5/'0 ' fertilization with 400 Kg 
per ha (3.2 cwt per acre) of sulphate of ammonia and 200 kg per 
ha (1.6 cwt per acre) of sulphate of potash will give good results. 
If the pH and/or humus content are much higher than these 
limits then the dressing must be combined with 250 kg of flowers 
of sulphur per ha (2.0 cwt per acre) . The latter can be given at 
the time of planting. 
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4. With phosphate deficiency symptoms-small green to blue-green 
needles pressed closely against the twig-500 kg of basic slag per 
ha (4.0 cwt per acre) should be given. In the following year this 
can be supplemented by nitrogen and potassium if foliar symp­
toms indicate that these are required. If phosphate deficiency 
symptoms are combined with those of nitrogen deficiency-in 
which case the ground vegetation is usually heathy and the needles 
are a dull greenish yellow-the nitrogen and phosphate can both 
be applied in the same year. 

For this phosphate ammonium nitrate (400 kg per ha, 3.2 cwt per 
acre) can be used. 

Douglas fir 
Douglas fir makes the highest demands on soil nutrients. The 

nitrogen, phosphorus and potassium requirements are all high. 

1. Phosphate is applied in the same way and under the same CIr­
cumstances as for spruces (No.1). 

2. When symptoms of nitrogen deficiency develop-light green to 
yellow-green needles-calcium ammonium nitrate should be 
applied at the rate of 50g (li oz) per plant or 400 kg per ha 
3.2 cwt per acre) broadcast. This should always be combined 
with 150-300 kg of sulphate of pota~h magnesia per ha (1.2-2.4 
cwt per acre). Even in the absence of potassium deficiency 
symptoms it is possible that, because of the high potassium re­
quirement of this species, the nitrogen dressing will result in a 
shortage of potassium. The nitrogen dressing would then be in­
efficient. In subsequent years the nitrogen should be repeated 
if ne::essary but without the potassium. If phosphate has not 
been given at the time of planting on soils where phosphate is 
necessary, phosphate ammonium nitrate is used instead of calcium 
ammonium nitrate. Alternatively in such ca~,es an initial applica­
tion of compound NPK fertilizer can be given. Once the phos­
phate ammonium nitrate or compound NPK fertilizers have been 
broadcast, calcium ammonium nitrate will suffice for later appli­
cations, The quantity of fertilizer to be applied to each plant is 
determined by the nitrogen content. A minimum of at least 109 
(035 oz) of elemental N per plant should always be supplied. 
Douglas fir makes high demands on the supply of copper, and 
in all podsols, with the exception of holt-oodsols (humus iron 
podsols) there is a danger of copper deficiency followin3 the 
application of nitrogen and phosphate. 
It is advisable therefore to treat all Douglas fir plantations on such 
soils with copper sulphate at the rate of 50 kg/ha (45 Ib/acre). 



1. Nitrogen deficiency douglas fir 2. Phosphate deficiency douglas fir 

3. Nitrogen deficiency Norway spruce 4. Phosphate deficiency Norway spruce 



5. Potassium deficiency douglas fir at low 
nitrogen level 

7. Potassium deficiency Norway spruce at 
low nitrogen level 

6. Potassium deficiency douglas fir at high 
nitrogen level 

8. Potassium deficiency Norway spruce at 
high nitrogen level 



9. Nitrogen deficiency Scots pine 10. Phosphate deficiency Scots pine 

11 . Potassium deficiency Scots pine 12. Magnesium deficiency Scots pine 



13. Copper deficiency douglas fir 
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3. Potassium deficiency symptoms are similar to those in spruce. 
When they appear a dressing of 150-300 kg of sulphate of potash 
magnesia should be given, combined with a normal nitrogen 
fertilization if necessary. The need for nitrogen is determincd by 
the intensity of the deficiency symptoms. (See notes on spruces) 
Douglas fir is less sensitive than spruce to high pH values, so that 
potassium deficiency due to calcium antagonism is rarc. 

4. If symptoms of phosphate deficiency appear - small blueish 
green to brownish green needles - a dressing of 500 kg of basic 
slag per ha (4.0 cwt per acre) should be given. In the year fol­
lowing this application a supplementary dressing of nitrogen and/ 
or potassium may be given as indicated by deficiency symptoms. 

Larch 
The only high nutritional demand of Larix species is on the soil 

phosphate supply. Their nitrogen and potassium requirements are 
low. 

1. Phosphate is given in the same way and under the same circum­
stances as for spruces (No.1). 

2. Symptoms of nitrogen deficiency are rarely seen in larch unless 
the plantation is seriously infested with weeds. Here the first re­
quirement is weed control. If nitrogen deficiency symptoms 
occur on soils without a strong growth of weeds, or with a heathy 
vegetation, calcium ammonium nitrate should be given at the 
rate of 20 gm (~ oz) to each plant, or 200 kg per ha (1.6 cwt per 
acre) broadcast. Nitrogen should be given cautiously since it is 
easy to give an overdose which will result in distorted growth. 

3. When potassium deficiency symptoms occur-yellow-tip disease 
of the needles on the short shoots, and yellow needles at the ends 
of the long shoots-150-300 Kg of sulphate of potash magnesia 
per ha (1.2-2.4 cwt per acre) should be applied. 
Potash deficiency symptoms in larch are often due to moisture 
deficiency or high pH. In both cases the larch is on an unsuit­
able site and it is better not to fertilize but to replace the planta­
tion. 

4. Symptoms of phosphate deficiency occur sometimes in larch. 
The needles are blueish green, sometimes changing to yellow­
brown, mauve-brown or violet. The plantation should be treated 
with basic slag at the rate of 500 kg per ha (4.0 cwt per acre), 
supplemented in the following year, if necessary, with nitrogen 
and potassium. 
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Other Conifers 
Little is known about the other coniferous species, but remarks 

on Douglas fir apply also to Abies grandis and Tsuga heterophylla. 

SUMMARY. 

From the results obtained from fertilization research carried 
out so far it can be concluded that the need of nutrients and the 
effect of a fe~ti1ization cannot be forecast from the data of soil 
and needle analysis only. The data of complete fertilizer trials 
under comparable conditions must necessarily be combined with 
it. This means that a great many fertilizer trials have to be laid 
out, which take much time. In the meantime a directive for ferti­
lization of young plantations for practical use has 'been drafted. 
This directive is based on the results of research concerning f,erti­
Iization carried out until now, and further on tree species, soil 
type and soil analysis, and symptoms of needles. In this way it 
will be possi1ble to olbtain an a:ppropriate improvement of growth 
in many plantations with insufficient growth although the effect 
cannot 'be forecast quantitatively. The present directive has been 
worked out for Pinus, Picea. Pseudotsuga and Larix. 
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The Augustine Henry Memorial Grove­
A Record 
O. V. Moonei 

On the 29th September, 1951, the Society of Irish Foresters 
with the co-operation of ~he Department of Lands, Forestry 
Division, dedicated a grove of trees and shruhs to the memory 
of Professor Augustine Henry, at Avondale, and, as the report 
of the event.in the Journal (1) of that time runs, "the !Dedication 
Stone was unveiled by the Minister for Lands in the presence of 
a large and distinguished gathering of members of our Society, 
friends and coUeagues of Dr. Henry and members of the puib'lic." 
Alice Henry, his widow, who had -been Professor Henry's close 
and gifted collaborator in his 'work, was present, and was the 
most honoured guest on the occasion. 

Mr. T. MoEvoy, the President of the Society at that time, 
Mr. H. M. FitzPatrick, a friend and a one-time student of Pro­
fessor Henry, and Dr. T. Walsh, Curator of the Botanic Gardens, 
Dublin, paid tributes and recounted many incidences of his 
career and were fully Deported in Irish Forestory (1). However, 
for those who ha've come to the Society in more recent times a 
brief resume of Professor Henry's career and his achi'evements 
may not be out of place at this time. 

Augustine Henry was born in 1857 into an ancient Irish 
clan, the O'innerighs of Derry, and spoot most of his boyhood 
near Draperstown. in that county. In 1877 he todk his B.A. 
degree at Gal,way. with first-class honours and a gold medal. and 
his M.A. at Queen's. Belfast. in the foHowing year. In 1879 he 
passed his final mei.ical examination at Queen's and. subse­
quently went to Edinburgh for post graduate medical studies. In 
18081 he went to China to take up a medical post in the British 
Ohinese Customs Service. Dr. Henry did not find fulfilment in 
his medical wo,rk, or satisfaction in the social l,ife of the white 
man in China posts at that time. He turned to the study of plants 
and botany and became a plant coUector. a line which eventually 
completely aibsor!bed him and led him on his main life's work. 

'During his time in China he sent back great numbers of 
plants to Kew, and it has been stated that he introduced five 
hundred new species to Europe and twenty-five new genera. The 
total number of specimens received at Kew amounted to 158,000. 

Dr. Henry left China in 1900 and soon after he went to 

lSenior In!lpector, :Pores't and Wildlife $erv;ice, Department of Lands, 
iJ)ublin. 
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Nancy to study Forestry for two years. Returning. he worked 
at Kew and started in 1903 with Elwes his great work. "Thf' 
Trees of Great Britain and ,Ireland." which was published in 1913 
and still stands as a classic of its sort. In 1907 Dr. Henry rtook up 
a post as Reader in Forestry at Cambridge University. where he 
spent six years. It was during these times that he became thf' 
pioneer worker in tree genetics producing amongst other things 
two hybrid poplars and became world famous for his work in 
this field. 

FinaHy in 1913 he came back to Ireland as Professor of 
Forestry at the Royal College of Science for Ireland. 
later part of University College. Dublin. where he worked until 
his death in 1930. 

There is no doubt about Henry's world standing in his own 
fields of wOl1k; forestry. tree breeding. and botany. Of him. Dr. 
Ernest Schreiner. now one of the world's first tree breeders, said: 
" Augustine Henry was the first forester to realise the possihili­
ties of creating lbetter forest trees by scientific breeding and he 
was the first forester to do something about it." In 1929 a new 
wing in the Fan Memorial Institute of Botany and Biology in 
Peking was dedicated to "Augustine Henry, througih whose 
assiduous botanical exploration of Centra'l and South Western 
China. the knowledge of our flora has been greatly extended." 

Pro~essor Henry's contrihution to forestry in his own country 
was great if not so well recorded. It was he who in 1907 empha­
sised western N. American conifers as the basis of a future forest 
industry in Ireland and his influence through Mr. A. C. Forbes 
was great in the formation of the early forest plantations such as 
Avondale and eiseW'here. 

Henry was, to quote Sheila Pim (2) .. Irish through and 
through." He turned away from greater laurels and greater fame 
l\) come back and work and live his life in. and for Ireland . 

THE MEMORIAL GROVE 
In the early stages of planning the Henry Memorial Grove 

it was the intention to fill the plot with trees and shruibs which 
had some association with Henry or which were specific to his 
name. Due to the non-availahility of appropriate plants and the 
length of ,time it would have taken to come by them it became 
evident that the original ideal would have to be abandoned or 
at least watered down considerably. At this juncture it was Mrs. 
Henry herself who happily commended a compromise to some 
" Henry trees" and a representation of trees from other parts of 
the world as Henry was a much travelled man and was associated 
with the growing of exotic trees in forestry practice in IIreland. 

Thus the apparently random mixum-gatherum of trees in the 
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Plan of Memorial grove. Not to scale. Numbers 1 to 72 are 
original planting positions. For plant names see Table 1. 
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brackets beside tree numbers indicate tree heights. All measure-

ments are in metres. 
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Grove. Nevertheless there are six species of trees and shrubs iJ1 
the plot which have a direct associat;on with Henry. Regretably 
there is no representativ!e from the South American continent. 

The trees and shrubs in the plot were planted at 3.2m. apart 
in 1950 and 1951. They were pit planted and there were no 
special cultural operations at establishment time except for the 
eucalypts which were moss-haIled. The Abies nobilis were lifted 
from a plantation and were about 1m. high at the time. The 
lay-out and the location of the various plants at planting time is 
shown in Figure 1 and Table 1. 

Plant numbers 1 to 36 were planted in Maroh 1951, and the 
remaining numbers up to 72 with the exception of number 50 

Tree No. 
I, 3, 5 
2, 4, 6 
7, 
S, 9, 10, 11 

12, 
13,18 
14,15,16,17 
12,24 
20,22 

2.1,23 
25, 30 
26,28 
27,29 
31, 36 
32, 33, 34, 35 
37,39, 41,43,45,47 
38,40,42,46,48,52,54.56,58, 60 
44 
49,51,53 , 55 , 57,59 
50 .. . . . . . .. 
61,66,67,72 .. . . 
62,63,64,65,68,69,70,71 

Identity 
Hypericum patulum henry! 
Rhododendron henryi 
Tsuga diversifolia 
Ginkgo bi/oba 
Tsuga brunoniana (T. dumosa) 
Cedrus atlantica Rlauca 
Pinus armandi 
Cryptomeria japonica var elegans 
Abies lowianll (A. concolor var 

lowiana) 
Acer rubrum 
Pinus radiata 
Thuja pUcata 
Ouercus cerris 
Cedrus deodara 
Pseudotsuga taxi'foloia (P. menziesii) 
X Populus vernirubens 
Eucalyptus muelleri (E. JohnslOn;j 
Spiraea henryi 

X Populus Renerosa 
Metasequoia Rly ptostroboides 
Abies pro cera 
Abies Rrandis 

Table I. Henry Memonal Grove. Key to Fig. 1. 

This table shows the identtty of the trees as recorded at the time 
of planting. Modern synonyms are shown where necessary in !brackets. 

were plantd in 1950. No. 50 Metasequoia glyptostroboides, The 
Fossti'i Tree or Dawn redwood was planted a few years later hav­
ing b~en obtained from the Botanic Gardens as a plant from the 
original world distribution of seed of this tr,ee which was only 
discovered in Central China in 1945. 

A number of trees failed and these failures are indicated by 
oblique lines through the app;opriate tree numbers. The reasons 
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for the failures a:'c unrecorded and can only be guessed at and 
accordingly wiH not be discussed. 

A number of selected trees were measured for height and 
these measurements are indicated above and to the right of the 
tree numbers. 

Some simple points of interest emerge from the comparative 
performances of the various species at this present time. Populus 
generosa and Populus vernirubens both hybrids produced by 
Henry have shown the abhorrence this genus has for competition 
from vegetation and lateral or overhead shade and low pH and 
are mostly weak malformed trees. The identity of the eucalypts 
in the plot calls for critical examination. As is already well 
established the eucalypts can in certain sets of circumstances 
outgrow any other tree we have here. We note that No. 60. E. 
lIrnigera*, at 23.8 m. and No. 48. /E. Muelleri, at 23.5 m. are 
fine trees. All the original plantings of eucalypts . are recorded 
as E. Muelleri but it is evident that E. urnigera and E. johnstoni 
(from Glenealy) are present and the identities will require re­
consideration. It will be remarked that No. 65, Abies grandis, 
probably our fastest growing conifer on this type of ground has 
only reached 14.3 m., and No. 66, Abies procera, beside it has 
reached 14.6 m. The two rows of conifers 61 to 71 have closed 
canopy between the rows and completely suppressed ground 
vegetation. Douglas fir and western red cedars are all good 
healthy specimens but unspectacular in height growth so far. 

Pinus armandi. These trees have grown well and look 
healthy, one, No. 17, having reached 11.9 m., but No. 15 has 
had its top blown off at 3.3 m. It is of interest to note that seed 
of this tree. Armand's pine, was sent from China to Britain by 
Henry in 1897 and is regarded as the first introduction there 
though beaten a close head in Europe by seed which was re­
ceived by Villmorin in France two years earlier. (3). Both speci­
mens of Cryptomeria japonica var elegans are in excellent con­
dition at about 5.8 m. 

The Hypericum patulum henryi are variable but No. 1 is 
a fine bush and flowers profusely. No doubt all these bushes 
and the Rhododendron henryi (this should probably be R. 
augustinii). No. 6 would respond to cultivation and manuring. 

Probably due to its being planted a few years after and 
possibly to its use as a source for cuttings the Metasequoia has 
not grown very vigorously being much overshaded. but it is still 
a healthy tree. Some trees have been lost but the only failures 
of importance are the four Ginko bi/oba which have completely 

* Tree No. 60 is plainly E. urnigera and is accordingly referred 
to as such. 
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disappeared. Some trees which have been suppressed like Abits 
lowiana and others might be helped by discreet removal of overhead 
competition. 

Finally. one name does not appear in the chronicle of 
events associated with the Henry Memorial Grove. the late 
Michael Q'Beirne whose sylvicultural skills had contributed so 
much to Avondale. Having retired from the Forest Service he 
took a very active part in establishing the Memorial Grove. 

In writing this note I have been helped by recollections 
and knowledge of events at the time of planting from Mr. J. 
J. Deasy and I am grateful to Mr. Chris Kelly for drawing the 
plan and to the Editor for suggesting that the present state of 
play should be put on record. 

REFERENCES 

1. Anon. 1951. Ded'cation of 'Memorial Grove to Augustine Henry. 
Irish Forestry 8. 78-80. 

2. Pim. Sheila. 1%6. 'The wood and the trees. A biography of Augustine 
Henry. MacDonald. London. 

3. Dallimore, W., Jaokson, ,AJB .• and Harrison. S.G. 1966. A handbook 
of coniferae and Ginkgoaceae. Fourth ·Edn. :Edwin Arnokl. 
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General view of Memorial Grove 
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Trees, Woods and Literature-4 
A nd it seemed to me all the more important to get out of this 
forest with all possible speed as I would very soon be powerless 
to get out of anything whatsoever, were it but a bower. It was 
winter, it must have been winter, and not only many trees had 
lost their leaves, but these lost leaves had gone all black and 
spongy and my crutches sank into them, in places right up to 
the fork. Strange to say I felt no colder than usual. Perhaps 
it was only autumn. But I was never very sensitive to changes 
of temperature. And the gloom, if it seemed less blue than 
before, was as thick as ever. Which made me say in the end, 
It is less blue because there is less green, but it is no less thick 
thanks to the leaden winter sky. Then something about the black 
dripping from the black boughs, something in that line. The 
black slush of leaves slowed me down even more. But leaves 
or no leaves I would have abandoned erect motion, that of 
man. And I still remember the day when, flat on my face by 
way of rest, in defiance of the rules, I suddenly cried, striking 
my brow, Christ, there's crawling, I never thought of that. But 
rould I crawl, with my legs in such a state, and my trunk? And 
my head. But before I go on, a word about the forest murmurs. 
It was in vain I listened, I could hear nothing of the kind. But 
rather, with much goodwill and a little imagination, at long 
intervals a distant gong. A horn goes well with the forest, you 
expect it. It is the huntsman. But a gong! Even a tom-tom, at 
a pinch, would not have shocked me. But a g01tg! It was 
mortifying to have been looking forward to the celebrated mur­
murs if to nothing else, and to succeed only in hearing, at long 
intervals, in the far distance, a gong. For a moment I dared 
hope it was only my heart, still beating. But only for a moment. 
'For it does not beat, not my heart, I'd have to refer you to 
hydraulics for the squelch that old pump makes. To the leaves 
foo I listened, before their fall, attentively in vain. They made 
no sound, motionless and rigid, like brass, have I said that 
before? So much for the forest murmurs. 

From Molloy, by Samuel Beckett. 
Reprinted by kind permission of the author and publisher 

(Messrs. Calder and Boyars Ltd.), 
Samuel Beckett was born in Dublin in 1906 and educated 

at Portora (Enniskilten) and Trinity College. Dublin. where he 
became lecturer in French. He has lived mostly in France since 
1932. 

Most of his later work has been written and first published 
in French. and subseQuenl1y translated by the author into Engli~h. 

He became widely known in the earlv nineteen fifties for 
his play En ottendG11f Godor (Waitinr! for nadot). and was 
awarded the Nobel Prize for Literature in 1969. 
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Notes and News 

Conservation Competition 
A competition for post-primary schools has been devised 

jcintly by Irish Shell and HP Limited and the Irish National 
Committee for European Conservation Year. Teams of not more 
than seven pupils are invited to select a piece of land in their 
neighbourhood, suggest ways of improving it and, if possible, 
carry out the improvement. The entries will take the form of 
illustrated reports. The competition will be administered by the 
Department of Lands and will run until June 1971. The Minister 
for Lands, Mr. Sean Flanagan, T.D., welcoming the announce­
ment of the competition in Dublin on 16th September 1970 
pointed out that in a cornpetition such as this there could he no 
losers. "Even those who might not figure in the final list of 
awards surely derive intangible but lasting benefits from working 
in harmony with nature and in dedicated co-operation with 
their team-mates." 

Rhododendrons 
A Conservation Limerick has been kindly supplied by Mrs. 

Ann Quinn, of the Institut'e of Physical Planning and Research 
(An Foras Forbartha). 

That Glorious Weed 
How glorious a plant the Rhododendron, 
Its spread you can surely depend on, 

But we must save the west 
From that greedy pest, 

Or be devoured by a weedy dendron. 

Eating Sawdust 
An item in Chemistry and Industry (29th August, 1970) 

mentions an expe;riment on the analyses of flavours in La Trobe 
University, Melbourne, Australia, and quotes Professor J. B. 
Morrison, of that university, on the increasing importance of 
synthetic flavours, since it was" likely that everyone would be 
eating processed sawdust by the year 2000." 
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Abstract 

An Aid to Management Decisions 
A recent paper* is of special interest since it uses a set of 

Irish conditions as an example of how the capabilities of the 
electronic computer can be used to generate a whole spectrum 
of values. each the consequence of vary,ing the assumptions 
which the forest manager must make about future prices and 
costs. Considering contorta pine at four yield classes. and interest 
rates of 4. 5. 6 and 7%. the authors calculated Net Discounted 
Revenues for aU possible combinations of 3 different levels of 
establishment cost. 3 of roading cost. 3 of pulpwood price trend. 
and 2 of annual maintenance cost trend. In addit,ion they had 3 
alternative SalW timber price trends in the first two qual,ity 
classes and alternative rotation lengths varying from 10 diffe­
rent lengths in Quality C1ass I to 6 in Quality C1ass IV. The 
tot'al number of NDR's calculated was 14.256. 

These were displayed in 432 tables (not all printed in the 
published paper!) each showing the NDR's for varying interest 
rates and rotation lengths where the other factors were kept 
constant. For example. taking establishment cost at £60, roads 
at £30. constant protection and maintenance cost, and annual 
increases of 1 % in the prices of pu~p and timber, the following 
results were obtainable for Quality Class 1 sites. 

At an interest rate of 4% the NDR varied from -£108.4 
with a 16 year rotation, to + £118.9 at 49 years. with a maxi­
mum return of + £141.6 at 33 years. At an interest rate of 7% 
(the highest rate considered) N[)R varied from -£84.7 at 16 
years to -£22.9 at 49 years the maximum rate achieved being 
-£0.9 at 33 years showing that under all the conditions assumed 
in this caSe no net profit could be achieved. 

This method could of course be used to consider the possi­
bilities of any species for which yield tables are available, over 
any assumed range of costs. prices and interest rates. 

N. O'CARROLL. 

* R. J. McConnen and E. A. Amidon. A computer-based 
approach for evaluating plantation alternatives - a case study 
of Pinus contorta in Ireland. Forestry 43 (1) pp. 31.43.1970. 
(The senim author spent the year up to October 1965 working 
in Ireland on a Fulbright grant). 
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Obituary 

David Stuart, I.SO. 

It was with deep regret we learned 
of the death, on :Und -August, .1970 of 
Mr. IDavid StewaI1, who was head of 
the Forestrv Service in Northern Ireland 
for thirty years. 

David Stewart was born at Ar,gyle jn 188'5, where his father WaS 
forester on the ~one:field Estate. He received his earl:~, training at 
E>dinbur.gth Hotanic Gardens and the £a-st of Scotland Agricultural Col­
lege. In 1'908 he came ,to work ait the Lisdouff Estate in Ireland as Head 
Forester. He Je'ft in 19111 to join the Department of Agiriou~oture and 
TeohnicaI Instruction at Haunreagh, now Mountrath Forest, as ~orester­
in~Oharge. He remained there -un~il 1920 and trained man'Y fo[esters. 
In 11'920 he was appointed District Officer by the ;Brit<iS!.1. Fore~tI1Y Com­
mission at Baronscoutt, and ,transfer[ed as Inspector to the IMincistry of 
A,gricUilture in Northern Ireland in J9I22. 

Da,V'id Stewart, starting with a small squad of men, v,irtuaUy built 
up the Northern !rel'and iForestry Service as it exiists today. In his early 
years a-t 'Bal'Onscourt he used to cycle ,to BaUykelly, do a day's work in 
the nursery, and cycle ibadk at the end of the day. During the war he 
was responsible for timber control by ,the Biritish Board of Trade, a task 
he 'performed aIong with his normaJ forestry duties. 

He was atoCl'gh ,task master and elCpe.;:,(ed everyone under him -to 
give his best. In fairness to him let it be said he never asked anyone to 
carry out a task he could not do himself, and although his tongue was 
harsh aot times to iPOO'ple under him it was for their owngiood or the 
go,oct of the service. Truly it can be said he made a greater contribution 
to focestry in Northern rrelandthan any man of his ,time. The older 
forests are a fitting memorial ,to .. oOuId IDavy," as he was called, the 
father of forestry in NOI'thern IreIand. 

After his retirement in 1950 he was honoured by the Royal Scottislh 
Forestry Society by hO'I1orary membership. The Royal Forestry Society 
of England. Wales and Northern lreland awarded him their Gold Medal 
in 1~9613 at a ceremony in HiHSborougih i"orest near h is nome. At a 
simibr ceremony in GOI'tin ,olen Forest he was made an honorary me1:l1~ 
ber of tlhe Society of liriSih iF'ore&ters in 1'%<5. 

Typical of the man. 'lIIP to the day hel'ore he died he was hard' at 
wonk tending the trees and slhruibs in the large ,garden at h is home. which 
he had designed and developed into a masterpiece. Few men can leave 
behind suoh a wealth .of creative w{)J'k for t:he be:ne-fH of their fe>11ow 
men. 

S. RAPH~L 



91 

Reviews 

Collins Guide to Tree Planting and 
Cultivation 

Collins. £2.10 (42 shillings). 

This book is the latest in Collins' excellent series of pocket 
guides and is stated to be for the gardener no less than the 
forester. It is in fact much more comprehensive than the title 
would indicate and covers virtually the same ground as 
"Forestry Practice." It includes, in addition to planting and 
cultivation, information on protection. pruning. tree surgery. 
thinning, felling. planning. nomenclature. arboriculture. trees and 
the law etc. From a forester's Ipoint of view it is a most satis­
factory book as it is practical and concise and provides for the 
layman a wealth of forestry common sense. If only the general 
public could digest the advice given in this small volume the 
calls on the advisory services would be ve,ry greatly reduced. 

Foresters wi.!! find it rewarding reading and will be sur­
prised at the interesting asides which Edlin always manages to 
introduce into his articles and books. How many for example 
know that Bachelor in the academic sense comes from 
baccalaurus meaning the berried laurel of the green bay tree. 
or that dogwood comes from dog meaning a spike or skewer. 

I liked the statement that no one would plant Monkey 
Puzzle outside a Botanic Garden except in some nightmare. 
There must have been a lot of sleepless nights in this part of 
the world! 

One could find fault with a few statements where outdated 
views are expressed but the only actual error detected is the 
statement that there is no quarantine as far as trees are con­
cerned between Great Britain and Ireland. In fact it is forbidden 
to import elm into either part of Ireland from Great Britain. 

As it is Forestry Commission lpolicy to use only the rifle in 
deer control it is regretted that he mentions the use of the shot 
gun for this purpose even though allowed by law. 

Mr. Edlin keeps Ireland in mind throughout the book and 
mentions the Society of Irish Foresters and our publication 
"Irish Forestry" as well as the 2 Forestry Divisions. It is there­
fore surprising that in his list of "Leading Arboreta open to the 
Public" he only mentions under Ireland Glasnevin and Tolly­
more Park omitting the Kennedy Memorial National Arboretum 
at New Ross and Castlewellan Forest Park with its famous 
AnnesJev Arboretum. 

This book is a potted version of Mr. Edlin's many other 
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publications on forestry and trees. It deserves to be widely read 
by the general gardening public to whom it presents in a read­
able form the relevant parts of our every day work among trees. 

C. S. KILPATRICK. 

Forestry Commission Report on Forest 
Research 

for the year ended March 1969. H.M.S.O. £1.121 (£1 2s.6d.) , 

Until the formation of its own Research branch in 1957 the 
Irish Forest Service in Dublin relied heavily on the results of 
research carried out in Britain by the Forestry Commission. The 
great advances in the afforestation of blanket peats and difficult 
Old Red Sandstone soils in the early nineteen fifties were made 
possible became of fertilising technique and ploughing equip­
ment developed in Britain. At that time the publication of the 
B.F.C. research report was (or should have been) as important 
an event here as in Britain. 

Now that forest research is carried on independently in 
Ireland this situation has changed. The report is now regarded 
a;; an invaluable record of results of research which can con­
firm our own results, or contradict them (in which case a 
search for the reason may provide valua:ble new insights) - or 
a~ a source' of possible new approaches towards the solution of 
similar problems. 

In this present situation the form of the report, that of the 
"follier-upper," presents difficulty. The report covers the whole 
field of forest resear::h (also Management Services and Market­
ing) and under each heading the advances made during the year 
under review are reported. Here lies the difficulty for those out­
side Britain. most of whom will be reading the review from the 
point of view of a specialist interested in one subject. Such a 
reader, in order to get the background. the design, and the 
results of a single experiment may 'have to consult three or four 
separate issues of the report. (This also leads to difficulties in 
reference citation, which the lazy might be tempted to solve by 
omission). For the outside reader the value of the report would 
be considerably increased if projects were. written up when com­
plete. or when an irnportant stage of development had been 
reached, in the form of discrete and ·self-contained papers. The 
needs of the Forestry Commission's own staff for hot news 
around the board could then :be met by internal communica­
tions of a more ephemeral nature. 

The Commission's Research staff is to be envied on the 
speed with which its results are now published. 

One unhappy feature of the report is the tendency in the 
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results of work carried out by the Commission's own research 
staff to give tables of mean values without any indication of 
degree of variation or of the statistical significance of the 
differences. Compare this with the tables of results at the end 
ot the book in the reports of work carried out for the Com­
mission in such institutes as Rothamsted, The Macaulay 
Institute for Soil Research, and the University of Ox{ord 
Department of Forestry, where suoh information is strictly 
provided. 

Guide to Site Types in Forests of 
North and Mid-Wales. 

By D. G. Pyatt, D. Harrison and H. S. Ford. 

Forestry Commission: Forest Record No. 69. H.M.S.O. 
40p. (8s. Od.) p.p. 35. 

This Forest Record describes a site classification applicable 
to a region comprising slaty rocks of the Cambrian, Ordovician, 
Silurian and Devonian systems. The region includes 275,000 acres 
of Forestry Commission land and a good deal of land afforested 
by private owners. 

The site classification is based on soil ,type and is derived 
principally from soil surveys carried out in a number of forests 
between 1964 and 1967. The classification is presented in the 
form of three tables iJisting t!he pedological, ecological and topo­
graphical properties of each site, an assessment of the windthrow 
hazard associated with each, and some silvicultural and manage­
ment properties including cultivation, drainage, fertilization, weed 
control and thinning requirements in addition ,to guidance on 
species selection. The guide also includes sections on geology, 
topography, climate and the various kinds of soil parent material 
found in the region. Ten cOllonr photographs are included showing 
a range of the site Itypes described. 

The development of modem silviculture requires a thorough 
understanding of the soil as a medium for tree growth. Data 
about the distribution of the various kinds of soils, their physica,l 
and chemical characteristics, their management requirements and 
suitability to val1ioU's tree species are indispensahle. For this 
reason and~he many pedological similarities between parts of 
Ireland and Wales this Record is strongly recommended It is 
concise, to the point and easily read. 

M. L. CAREY. 
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OTHER PUBLICATIONS RECEIVED 

Forestry Commission publications: 
See Your Forests. (Information on car parks. forest trails. 

forest walks. information centres and camping sites in 
Great Britain). Free. 

Forty-ninth Annual Report and Accounts of the Forestry Com­
mission for the period ended 31st March, 1969. 11s. (55p). 

Imports and Consumption of Wood Products in the United 
Kingdom 1950-1967, with Forecasts to 1980. By A. J. 
Grayson. Forest Record No. 70 6s. (30p). 

Experiments on Drying and Scaling Close-piled Pine Billets at 
Thetford. By J. R. Aaron and J. J. Pruden. Forest Record 
No. 72. 3s. 6d. (17tp). 

Library Review. No. 14, September. 1969. 

To be reviewed in next issue. 
Trees and Shrubs Hardy in the British Isles, by W. J. Bean. 

Eighth Edition fully revised. Volume 1. A-C. £8. 
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Society Activities 

Minutes of 28th Annual General Meeting 
6th MARCH. 1970, AT THE ROYAL DUBLIN SOCIETY 

The President, M~. M;:.Namara, opened the meeting, and welcomed 
those present. The minutes of the 27th A.G .lM. had appeared in the 
Journal and were taken as read. The Council Roport for 1969 was read 
and approved, proposed by Professor Clear, seconded by Dr. Joyce. 
Following the ~eport, b~e fa.cilities offered by the Royal Dublin Society 
were discussed briefly. The scheme appeared to have been a success to 
date, anj services provided had been generally free. Mr. McEvoy con­
gratulated the Society and Profe~or Clear on taking advantage of these 
facilities. 

Abstract of Accounts: The Treasurer had circulated the statement 
and it was assumed that those present had studied it. The present position 
was more bouyant with a balance increase of £120 over 1969. There 
were 382 members of whom 93 % were ,paid up for 1969. Profit from 
.. The Fc·;ests of Ireland " amounted to: £482 ISs. Od., but deducting 
£202 in donations, the actual profit was: £280 ISs. Od. The Society was 
losing on the Journal. The selling ,price was lOs. , but ea·ch number cost 
12s. 3d.; average income over the past 7 years was £245 witb £403 
costs for the same period. Despite the pr.omising balance, the Soci~y 
could not afford to undertake any ambitious projects. The main source 
of income was members' sUobsc..-iptions, and if the Society ever became 
involved in heavy expenditure, it would have to rely on 100% paid up 
membership. 'Mr. McEvoy proposed that the statement of accounts be 
adopted, and congratulated the Treasurer on his presentation of them. 
This was seconded by Mr. Hanan. 

A discussion followed in which the possibility of producing a second 
edition of .. The Forests of Ireland" was -raised. It was felt that editions 
could be published at 5 year intervals ; that these could concentrate on 
technical aspects of forestry, to be a source of information, and a guide 
to forests. Regarding financing, it was quite usual to obtain subscrip­
tions prior to publishing. 

Tille valedictory add'fess was then delivered by the President. 
Tho;: 1970 Council elections were confirmed as follows :~President : 

H. M. FitzPatrick; Vice~President: M. M~Namara; Secretary : M. C. 
Cassidy; Treasurer: T. Moloney; Editor: N. O'Carroll ; Bus. EditO'f : 
J. Durand; Hon. Auditor: D. M. Craig ; Councillors : Grade I: P. M. 
Joyce and R. 0 Cinneide; Grade IiI: J. 1. Prior; Associate : Miss E. 
Furlong. 

Mr. H. M. FitzPatrick then took the Chair, havin.g paid tribute to 
the outgoing President. 

The motion: "That there be one grade of Technical Membersilip," 
was introduced by Mr. Macken, who felt that members united as one 
grade would benefit the Society. IMr. Prior, seconding the motion, felt 
that the financial concession was the main 'feason for having two grades, 
and if such was the case, tnen thought that grades should be abolished. 

In the following discussion it was mentioned that the original idea 
might have been for technical members to work up to Grade I. However, 
technical members could become Grade I by payment of the additional 
lOs. and it was felt tha,t there was now no need for the cheaper sub­
scription rate, e'>pecially if the rule was causing a rift between grades. 
It was assumed that the motion meant that subscriptions should be 
brought up to the Grade I level. Before voting it was pointed out that 
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the motion was a "motion of intent," and that wording to be included 
in the constitution, together with necessary alterations to it, would have 
to be decided by Council and members notified of the wording in writing 
before tlhe actual change. A Gene'l'al Meeting would have to be called, 
and it was felt that this might take place during the Annual Study Tour. 

The motion was put to the meeting and with 44 in favour, and 1 
agains·t, was declared carried. 

The 1970 pmgramme was briefly discussed. One meeting to be 
held in Armagh had ibeen held over from 1969. The Annual Study 
Tour in We:dc'l'd would be held tlhe third week in May, and members 
would stay at the Ferry Carrig Hotel, which had been booked, together 
with the bus. The itinerary and cost had not been worked out, but a 
circular would be issued soon. 

Mr. McNamara proposed the setting up of a Southern Region. 
Pcrmisison from Council would not be necessary for him to contact 
members. As with tlhe Northern Region, there should be 50 members 
in the area of whom t.wo·thirds would wish to form a region. 

A,po]ogies were received for non-attendance from: Messrs. Mooney, 
o Cinneide, McAree and Mulloy. 

C.KELLY 

Public Business 
An adG'i'ess entitled "The Forester and Conservation in the 70's" 

was given by William Grant, Chief Forester, British Forestry Commission, 
Grizedale FO'l'est. This was similar in substance to Mr. Grant's contribu­
tion, "The Role of Forest Pa!1ks in Conservation" to bhe Fifth Sym­
posium of the British Deer Society on 22 February, 1969, and published 
in that society's ;ournal, Deer. Vol. 1, No.9, .June, 1969. 

Speaking after the lecture, MR. HENRY GRAY. vice-chairman of 
the Irish National Committee for Oonservation Year, said that the 
arrangement of the lecture was one of the contributions of the Society 
of Irish Forest€!'l's to the programme for Conservation Year, and con­
tinued: Conversation Year has provided such tremendous and wide­
spread interest that it is no longer necessary, in a gathe'l'ing such as this, 
to e~plain what it is all a:bout. 

My brief comments now may, nonetheless, he1p you, having listened 
to this most interesting and valuable lecture. to put the subject of "The 
Forester and Conservation in the '70s" firmly in the context of the 
objectives of Conservation Year. 

Not too long ago, nature conservation was gene'l'ally understood to 
be concerned almost exclusively with the protection of the rarer species 
of an:mals and plants. In recent years, the increasing pressures and 
threats to environmental values from so many dive1'Se sources has led to 
a growing awareness that conservation must be concerned with the 
totaIity of the natural environment-----<with the intel'play of all its elements 
of soil. air. water. plant and animal life--and with mankind's role as a 
central and active factor in his envil'onment. 

Today, a sound conservation policy is recognised as being one which. 
based on ecolo·gical prindples, provides for the wise long~term use and 
management of natural resources to the best advantage of mankind. The 
criteria of advantage must re,f!ect the physical, mental and spiritual 
l'equirements of the human race, indud.in.g economic and social needs. 
now and in the future. 

Wen-planned land use is a fundamental part of such a conservation 
policy. Both the agriculturalist and the forester are, therefore, deeply 
involved, for better or worse, in conservation~the fO'l'est.er to an even 
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greater extent perhaps than the agriculturalist because of the long-life­
cycle of tree species and the ,great environmental significance of the 
torest. 

Today's foresters must then examine all their policies and practices 
against a broad spe;:trum of environmental values, with a full realisa ' 
tlOn that their decisions in 1970 will affect many decades to come, and 
with a firm determination tflM the forests for which they are responsible 
must be managed against the criteria of long-term human advantage to 
which I have "eferred. 

This brings us straight into the field of multiple use of the forest 
in which it is certain that tonigtlt's lecturer has done much to stimulate 
even further the wide and ef:fective interest already evident in Ireland. 

May I then, on behalf of the Irish National Committee for Conserva­
tion Year, thank the Society for ha'Ving arranged this very timely lecture. 

To Mr. Grant may I say IDat he has made it a most rewarding evening. 
Proposing a vote of thanks to Mr. Grant, Mr. C. S. KllJPATRICK, 

De;uty Chief Forest Officer, Fo.restry Division, Belfast, said: 
'Mr. Grant has given us some very interesting and inspiring insights 

into the pmblems of conservation in the fores-ts and National Parks of 
North America. They have led the world in this. field for a century and 
more and are likely to continue to do so for anotlier century. 

They are now tackling the problems of the fourth wave. I am not 
quite sure of the sequence of the waves, though I read about them in 
Ur. Frazer Darling and Noel Eckhorn's book, .. Man and Nature in the 
National Parks." 

'Many countries have gone through these phases. Pirstly, man lives in 
harmony with .his envimnment amid .great natural reso.urces. Then follows 
ruthless commercial exploitation of tirnber for short-term commercial .gain 
and the destruction of resources and habitats. Then comes timber co.n­
senation without -regard to the other resources and with gates kept tightly 
locked. This is followed by an open gate policy to allow the people to 
enjoy their forests but with such success that the wildlife and game re­
sources are endangered. 

I hope that the last state will be back to the first idealic balance, at 
least that must be our aim. 

'Mr. Grant has certainly been a pioneer in this field in Great Britain 
and speaks with authority not only on recreliltion and deer management 
but also on fishing resources. He has not told us what we should be 
doing in Ireland and I supPQse that is the main subject left to Mr. 
McEvoy and myself. 

'In Northern Ireland we have long ago given up the closed gate 
attitude and have gone Qut of our way to ,provide facilities for the public, 
nQt only in our five forest parks but in virtually every .forest. We have 
also. .given a lot of thought to game and fish management and yet Euro­
pean Conservation Year has brought home to us the realisation that we 
have still not given serious consideration to the conservation of wildlife 
habitats in tihe true sense of the word. 

At one time it was comforting to know that we had declared no less 
than 10 Forest Nature Reserves in conjunction with the Ministry of De­
velopment, 2 Forest N-ature Reserves in co-operation with the R1SPIB, 
and 2 Bird Sanctuaries in conjunction with the Ministry of Home Affairs, 
yet these are only a few small corners and in themselves can never make 
a major impact on the wildlife of our country. 

I am not even in a posi,tion to state our policy on conservation but 
we must use this Eey 70 to think this matter out and come to definite 
conclusions. The best contribution that we can make will be to manage 
our own land and other resources wisely. 

A forester is by nature thrifty; he resents the loss of even small areas 
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of plantable land. This may be .partly due to our small areas, and diffi­
culty of a'cq;uiring ,good land. I1n this the forester is .perhaps no differelllt 

from o~hers interested -in one single resource. 
The azriculturist, the sport~man, the fisherman, and the naturalist 

cun be even more single minded. The solution is for the forester to cease 
bein~ purely a timber groweir and to be:ome a wise mana.gerof all the 
resources under his control for vhe benefit of present and future genera­
tions. 

To start the ball rolling and to see ourselves as others see us the 
Forestry Division in the North recently wrote to the Nature Reserves 
Branch of the Ministry of Development and invited their comments on 
the effects of our large scale afforestation on conservation. 

The committee which considered the matter consisted of Professor 
P. J. Newbould of the New University of Ulster, YJr. R. E. Parker of 
Queen's Uni'vers<ity, and a. member of this sodety, Dr. H. G. Heal, a 
chemistry lecturer at Queen's and a noted lepido.pterist, and Mr. J. C. L. 
Phillips, our Div'isional Porest Officer, based on Omagh. 

Naturally and ipredictably after expressing sympathy with afforesta­
tion and our policy on recreation, sp'ortand tOl!r:sm they called for more 
research into vegetation and animal population changes brought a'bout 
by dra,inage, fertilisers, .pesticKles, and the monoculture of Sitka spruce. 
They understandably asked to be consulted about plans for afforestation 
in areas delineated as areas of scientific interest under the Amenity Lands 
Act (Northern I :eland). They then made a cri-de-coellr for e;reater 
diversity. Which of .os have not echoed that cry many times and com­
mitted many econcmic sins in its name. 

In their own words: 
"We therefore recommend diversification wherever possible. This 

mig.ht include: 
(a) the use or retention of indigenous speci~ especially on margins, 

or as firelbreaks. In old estate woodlands blocks of deciduous trees should 
be retained. 

(b) The use of reasonably wide rides or firebreaks, or grazing cor-
ridors. 

(c) the creation of clearings by not planting certain areas. 
{d) variation of initial s.pacing. 
(e) the use of mixtures of species, e.g. Sitka and Lodgepole. 
(f) avoidance of planting on scme habitats such as areas of scrub. 

mature deciduous woodland ard the area·s close to mountain streams and 
small loughs. 

(g> the manipulation of planting and felling programmes so that at 
any t:rTle there are some young plantations in each locality. 

The advantages of such diversification may include: 
{a) the conservation ·of a variety <>f fauna, flora and habitats, and 
(b) the creation of ecological sta,bility thereby, including biological 

control of forest pests. 
('c) beneficial long-te.rm (tffect on such facto.rs as fertility and depth 

of rooting, especially from species such as alder. 
(d) beneficial effects on the use of the forest for education, recreation 

and as an element of the lands·cape. In the long mon these could become as 
vaJua'ble as its timber production. 

In the long run we feel therefore that to set aside some part of an 
afforesta'tion scheme for so-called non-profita:ble ·uses may in fact prove 
profitable. But even if it does not, it would seem desirable that there 
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shouLd 'be some clause in the ,White Paper on Forest Policy encouraging 
the Forestry Division to have regard to wildlife conservation in their 
affiorestation plans." 

The committee rightly felt that if the habitat is right the forest 
animals. birds and ,fish will be able to Look after themselves. Already one 
of our Forest Officers has been given the task of reporting on the pos­
sibility of growing considerable areas of alder on heavy day sites. We 
have to get our own ,policy straight in these important matters. We can 
then go out and. give talks to school children and the p:.lblic with a 
clearer conscience. 

It should be a stimulating and rewarding year. 

MIR. T. Mc!EVOY, In&pector General, !Forest Se.rvice, Dublin. III 

seconding the vote of thanks, joined with 'Mr. Kilpatrick in thanking 
Mr. Grant for his very oomprehensive, aH-embracing talk with its fresh, 
imaginative apppoaoh especially creditahle in one who admits to being 
trained' in the older, narrower concept of the forester as a mere grower 
of tr'ees. 

It is interesting t.1.at the continental forester ne\e,r suffered from 
this narl'Ow view of his funotion but remained the guardian of the total 
environment of the fores't - game, wildlife, recreation, nature as well 
as timber. Indeed, it is poss,i,ble that at times his interest in dee,r, anj 
his privileged position in the matter of shdoting rights, caused him to 
neglect his timber, or at leas,t to tolerate very considerable losses, for 
the sake of his hunting prestige. 

'Perhaps the situation in Britain and keland reflects the difference 
in fore,st his,t'OfY. Most forests here are man-made, not primeval, and 
very many were created by 1andl'ords to provide privacy and game with 
timber only as an incidental by-product. This priority of objeotives 
was reflected in the hierarchy of management - estate owner - agent -
farm manager - game keeper - forester. The rorester at the tail end 
was not even allowed into his woods when the game-keeper <l'ecided t.1.e 
birds must not be disturbed! This d~vision of responsibi'lity betwe,en 
game.keeper and forester may well have been responsible for the 
confinement of forester eduoation to ,the narrow field of timber 
production. It was against this background that formal forest education 
at forester school and university level began and devel'Oped in these 
isl,ands in this century. 

In these difficult circumstances it is fortunate that the broad 
ecological basis of sylvicultural education sUfvi'ved' - thanks to the 
influence of continenta'l ~oresters who could laok back on several 
centuries of mana,gement of theenvkonment of their fores{s - especially 
in GeI1many. In fact it is hardly an exagg:eration to say th:at the 
fores:ter is rhe first example of t.'1e practicall habitat mana1!;er - he was 
doing it and aware af some of the complex inter-relationships ,'Of ~he 
habitat before ecology came to be recognised as a separate branch of 
science. "J1his broad basis of training, together with his daily contact with 
nature and the necessity for long-term thinking when one Is dea'ling with 
f'Orest rotations, ena'bles the forester Vo ada:!:'t easily to the new demands 
now being made on his ability by the change from singIe"purpose timber 
management to multi-purpose use. 

This brings me to the difficult question of what will be the 
apPl'Opriate 'mix' o'f uses in the 70's and beyond. We oan accept the 
pI'inciple 'laid down by Mr.Grant - t.1)at which yields the best total 
output - but this rathe:r begs :the question of meas·urement - how does 
one find a common yardstick for such diverse elements as the cubic foot 
(metre) of timber, the lb. of venis'On, the pleasures of the chase, the 
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s-atisfaction of the nature photographer, the simple pleasure of the picnic 
or of just lazing about in natural surroundinglS. A difficult gues,tion -
but stud'ies such as the pioneer work in Britain by Dr. Mutch do 
indicate that the public puts a high value on the imponderables and is 
in fact prepared to pay hard cash for them (i£they have to). Many of 
them even put their money in conscienc,e b'OXelS without anyone looking 
aver their shoulder! 

This new outlook - and it is new - is of course a development 
of the affluen-t society. The media1;va'l multi-use forest in Europe on the 
other hand was a product of the privileged class sooiety. It is, I think, 
axiomatic that affluence determines the hierarchy of forest va'lues. In a 
subs-istence economy timber is at the to", (,for shelter, for housin~, for 
fuel, ina'eed for survival)_ On the other hand in the affluent U.S. 
enormous areas - one-tenth the size of Ireland - can be devoted to 
recreation with commercial timber production ru;)ed out completely. In 
Europe the Netherlands is perhaps tl.'1e most interesting case. There a 
dull, flat landscape lacking in vertical scale vlus an immense pres'sure 
of indus-trial urban popUilati-on has placed landscape and recreational 
v3.!ues a'bove tim'ber production. In Britain we have seen these 
recreational and other secondary values steadily climbing the scale &nd 
indeed it is obvious from the prices paid for wooded estates in the 
"home counties" near London that in some areas thev aheadv exceed 
the primary timber production value. .. 

Where do we in Ireland s-tand? W,e have a verv low popu:Jation 
density by iEuropean standards, especially in terms of people living 
in om-wded, urban environments, oppressed by the tensions cf 
megalopolis and demand[ng a change to rural peace and quiet; we have 
a standard of living in money terms well below that of 'our industrial 
neighibours. 'We have a rather short tourist seaS'on . In sum, the pressures 
on our rural areas are much less. On the other hand com oared with 
;Europe we have the capacity for very high yields of timber =-- £20 per 
acre per annum - due to soil and climate. 

In these circumsta'nces I see the timber production function 
continuing to be 'Of prime imp10rtance in most of our fo[-es,ts. at least in 
the foreseeable future. But this certainly does not preclude the proper 
consideration of all the secondary values men.tioned by 'M'f. Grant. In 
fact I find one point in his pa'per particularly encO'ufaJging and' apropos. 
He emphasised that rich, varied and profita,ble wild' life and Hora can 
be provided by special att~ntion to less bhan 1 % of the forest Mea. He 
painted indeed a most attractive and persuasive victure of a forest with 
open glades , varied canopy and a rich understorey. This is so d'iflferent 
from the usual aHegations of tedious monotony against the coniferous 
mono-culture. In tbis matter I think we 'f'Ofesters suffer unduly because 
so many plantations are now in the ·tl.'1icket O'rearly thinning stage where 
the canopy is at its d~nsest and the forest floor bare 'of vegetation. If 
only the critics could wait to see the nO'rmal f'Orest with its proportion 
of O'lder, mo;re open stands in which the ground flora has ore-entered. 

In his suggestion fO'r florest capability classification, 'Mtr. Grant 
was on tl.'1e right lines in taking the inherent advantages O'f the site but 
he might have added location in relation to the consumer - the centres 
of larger populati;on. In our case we are fortunate that we have at 
Dublin's backdO'or the 60,000 acres O'f Wickll10w forest, rioh in geological 
and topO'grapb:cal diversity and reflecting that diversity in a forest rian 
in tree species, age classes and ground flora. Advantage is being taken 
O'f this fortunate cO'mbinatiO'n of circumstances to deveIop the recreational 
and scenic values of the Wicklow rorests to the f.u'i:l and' bhe public is 
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resIX?nding avidly to Vhe opportunity. Gougane Barra, in Co. COI1k was 
a pioneer effort in openiIlJg forests for pulblic eIlJjoymentand is 
remarkably successful. Rockingham on Lough Key will so'on foHow. But 
the policy is to encourage public access to all forests wherever this is 
consistent with the saifety of the fores,t itseI'i - fire especiaIly 'being the 
danger. Nature tf<a~lls playa useful role in introducing the general public 
to the riches of nature. Three of these will be established in forests this 
year and many more wiH follow. The visitor is taken meta~oricaUy by 
the hand and the wonders of nature are pointed out. 

If I may tum to a ooflseJ1Vation aspect in fhe stricter scientific 
sense of the term. H is well known that ]jreland's primeval forests of oak, 
b~roh, ash, elm etc. were almost completely eliminated in the course of 
our chequered history. Now only a few thousand acres of recognisable 
remnants remain - and these consider,ably altered by human expLoitation 
in recent centuries. Wihile the man-made forests are impor,tant and 
welcome additions to our bioliogical environment, these indigenous 
remnants have a special scientific and historical value transcending their 
commercial value. 'In this Conservation YeaT '70, the Forest Service has 
begun a detailled mapping and assessment of ali such woods in its 
possession so that they may be dedica'ted permanently to scientific use 
and managed in accordance with ecological requirements. Some people 
may he shocked by the term "managed' - they distrust the human in 
his effect on the natural. ,But 'Mr. Grant has shown clearly that even a two 
million acre wi<Iderness of ,a Natironal Park is not immune from 
environmentall coonges orig,inatin1g outside its boundaries, the destruction 
of vermin etc. Management with the !'ropero'bjectives is thererore 
necessllJry. 'J1he adm will be to bring these native woods closer to natural 
conditions and to learn all we can of the balance of nature in the !)I1OCesS. 

['0 revert to the paper - fOT me the supreme lesson to be 
learned from it is the danger of too narrow a view of fhe role of the 
forester. We have seen the dangers which arose when he became subject 
to the game-keeper a:nd retreated into the naI'I1OW role of tree gJrower. 
It is clear to me that the forester should be trained and employed for the 
jdb of Iorest habitat management with ecology as his bas'ic science. 

It is auite out of date to thin'k of the forester only as a grower of 
trees and even more so as a producer of commercial timber. At the same 
time it is clear tha,t he must be assisted by many more specialised scien<ti~ts , 
botanists. zoologists, soH scientists and, others. He mus't be in a position 
to eo-ordinate and apply the e~pertise of many scientists in :forest habitat 
management. His s'peoial knowledge is concerned with the largest and 
d'ominan,t featUll'e of the forest habitat, the tree itself, without which the 
whole dependent community fails. He is therefore the key to its 
conservation 'and must remain the manager. 

"Down in the Forest .... " 

Under this general title a series of guided forest walks was 
o.rganised by the Society ,in co.-operation with Vhe State Fo.rest 
Services on the weeJkend the 12th and 13th September. 1970. 
This was a contributio.n towards ,European Co.nservation Year, 
and was intended to. provide the public w,ith an opportunity to. 
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visit the forests and learn something about them. Walks were 
organised in the following forests: 

Forest 
Avondale, Co. Wicklow. 

Ballymahon, Co. Longford. 
Binevenagh, Co. Derry. 
Carnagh, Co. Armagh. 
Castle~aldwell, Co. Fermanagh. 
Curraghchase. Adare. 

Co. Limerick. 
Dunaree. Kingscourt. 

Co. Cavan. 
Fo~ord, Co. Mayo. 
Glendav, Macroom. 

Co. Cork. 
Gortin Olen. Omagh. 

Co. Tyrone. 
HiHsborough. Co. 'Down. 
Iniscarn. Co. Tyrone. 
KiHavuHen. Co. Cork. 
Killygordon. Co. Donegal. 
Knockmany. Co. Tyrone. 
Lough GiH, Co. Sligo. 
Mount Bellew. Co. Galway. 
Pomeroy, Co. Tyrone. 
Randalstown, Co. Antrim. 
Rockingham. Co. Roscommon. 
Woodstock. Co. Kilkenny. 

Lead;:r 

H. M. Fitzpatrick, (Saturday). 
O. V. Mooney (Sunday). 
Wm. Breslin. 
R. Lamb. 
H. Conn. 
C. N. Parker. 
J . Horgan. 

A. McGinley. 

T. de Gruineil. 
Wm. Shine. 

J. W. R. Devenney. 

R. T. Sherwood. 
G. Jones. 
J. Ryan. 
M. O'Donovan. 
C. N. Parker. 
J. E. Johnston. 
E. McGuinness. 
G. Jones. 
J. McCurdy. 
J. Duane. 
T. J. McCarthy. 

The leaflet advertising the walks drew attention to the fact 
that our forests "are essentially vast cellulose factories but they 
poIlute no air and contaminate no water." The walks were well 
covered in advance in press and on radio. and were reported 
on television. At each centre copies of a leaflet were distributed 
in which ,the President, Mr. H. M. FitzPatrick. had condensed 
the basic principles of forestry into about 2.000 words of lay­
man's language. The attendance was variahle. but generally 
higher than anticipated, averaging 120 over all the walks. 

The success of this series was the result of a great deal of 
hard work by Mr. Fergal Mulloy (Convener) and Miss Lily 
Furlong of ,the Meetings Committee. 

On Sunday at Avondale, the President, Mr. H. M. Fitz­
Patrick. opened with a welcome from the door of Avondale 
House and a word of thanks to the Minister for Lands for the 
co-operation of his Department. He then outlined the history of 
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the house and its occupants. Because of the large number of 
people present it was necessary to divide them into two groups 
for the walk. the second group. led by Mr. A. M. S. Hanan. 
covering~he same ground as the first. At the first stop at the 
end of the Big Ride. Mr. FitzPatriok explained how the 'Original 
plots were used to test the potential of newly intr'Oduced and 
untried species. A little ,further on he explained the use of nurse 
species. spoke about the native Irish tree species and explained 

Part of the crowd at A vondale on September 12th being 
addressed by the President. 

how to distinguish between pedunculate and sessile oaks. Carry­
ing on he spoke of the silver firs and at a young plot of Pinus 
contorta he explained how Ireland had come to pioneer the use 
of that species. He demonstrated the natural regenerat.ion of 
Tsuga heterophylla and spoke albout the giant redwoods. Finally 
he pointed out a smanish specimen of Tsuga canadensis to 
exemplify the difference in growth between species such as this 
from eastern North America. and those such as T suga hetero­
phylla from the west. 

All the participants were clearly intrigued by what they saw 
and heard. and many expressed pleased surprise on learning 
that the grounds of Avondale. and indeed other State plantations. 
are open to careful walkers. 

N. O'CAiRlROOL 
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Annual Study Tour 
The Study Tour in 1970 wa,s held in the Wexvord region, and led 

by Mr. T. Enright, D;s.triot ln~pector, Ennisrcor~hy. Thirty-four mem1bers 
stayed at the Cas·tle Horel, Ferrycarrig, Wex:foTd, and' nine otL1er membei's 
also took pa.rt. 

The first day, Tuesday, 19th May, started with a brief stop at 
Deerpark property of Bunc10dy forest, fol<lowed by a drive to ~he top 
of Mount Leinster (21810 ft.), site of the television transmitter, and a 
view of one of the most extensive prospects in Ireland, con:,ri'ng on a 
Lne day six counties. 

Lunch was taken al fresco at the John F. Kennedy Memorial Park. 
and was roHowed' by a tour of the arboretum, tbe fQlfes,t garden, the 
phenological garoen and the buildings conducted by Messrs. A. M. S. 
Hanan and B. J. O'lReiUy, Director and Forester in charge, respectively. 
One of the most striking !Jlots in the forest garden was one of red alder 
(Alnus rubra) averaging aibout 10 ft . in height after 4 growing seasons. 
The visitend'ed with a wal1k through a small section of old woodland 
with blue-beNs and other wildflowers in full bloom. Here were seen 
nesting boxes provided for tits. Other birds of interest which nest here 
or in the neighlbourhlOod are kestrel, long-eared owl ~.nd hen"l.1arrier. 

In conclusion it was pointed out that the Park contributes much 
more to the I.ocal economy than a farm enterpr;se oof similar area. A!par.t 
from direct employment there is a growing business in farm-house guc:"t 
accommoda·llion as a result of .. 'Ie increasing number of tourists visiting 
the Park. 

Wednesday, 20th May, began with a visit to Forth forest (IMr. 
J. MoKnight, Foresrer in ChaTge; Mr. J . P . 'Mu'lkern, Assistant) with 
just over 2;400 acres planted. Soils here are extremely infertile pods'ols 
and gleys derived from cambrian quartzite. Crops seen demonstrated the 
importance of cultivation and fertilization, and ,in parl'icular of 
agricultural reclamation, resulting in good gro·wth of Sitka spruce on 
former agricultural fields. A seed stand df oontorta .pine was visited 
and N. O'Carnolll CR~earoh 'Branch, Forest Service) explained the 
methods and results 01£ an NAK factorial expeI1iment on a range of 
contorta provenances. 

In the afternoon the group went to' Johnsto·wn Castle, head­
quarters of the SoHs DivisLon of rhe Agricultural Insl'itute (An Foras 
Taluntais), and visited the laborato.ries 'of the National Scil Survey and 
the ~oill testing laboratories. This was 'followed by a tour of the nMure 
trail laid out ,in the grounds of Johnstown Oastle 'by Dr. Ausl'in 
O''SuUivan. The day ended with a visit to the g,rass growing and drying 
enterprise at the South Sloblands covering 2,500 acres of rec1a·imed 
alluvium. 

The first !;top on Thursday was in a 51 year old stand of Abies 
grandis, Yield Class 300, in Camolin Dores1 (Fores'ter in Change: Mr. 
P. J. Kerrigan : As·s·istants Messrs. M. !Donoher and J. Q"!Dris·coll). Also 
of interest in Camolin forest were the 51 acre nursery, opened in 195&, 
a 55 year old stand o!f Norway spruce and a 43 year old stand of 
Cupressl/s macroca<rpa. 

lin the afternoon the grou9 went to the Raven, an area of sand 
dunes formerly Ourracloe forest, now a property of Bree forest 
(Forester in charge: Mr. S. Va Cearnig; As·sistant; Mr. J . F. Fee). 
The discussion was opened by the President, Mr. H. M. FitZiPatrick, 
Who recounted his memories od' the beginnings of Curracloe forest in 
1'93'1. To start with, 20 lb. 0'£ maritime pine seed' was sent by post, 
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addressed, according to custom to "Cur,radoe Forest". The postman 
arrived with it saying, not wi·thout an edgeo'f sa·rcasm: "I am looking 
far Curracloe Forest", to which the forester, Mr. O~Brien, replied: 
"Sure you have it there on the front of your bicycle." 

IMr. o. V. Mooney outlined the development of sand dune 
affo.restation in the Landes region of IFrance, on the Cu~bin sands in 
Soodand, and on the Raven itsel!f. He .:oncluded that the effoJ1t had 'been 
successful technically, but not economically when judged by normal 
fOll"est standards. 

IMrs. Ann Quinn of the Inst,itute for Phys·ical Planning and 
Research (An Foras Forbartha) !>poke on sand dune ecolQgy and 
pointed out examples of dune formatiQn, matu're dunes, and dune 
erQsion. 

IMr. Oscar J. Merne, of the Irish Wild-bird Conservancy spoke about 
the North Slob, reclaimed f,rom the sea in H!418, and !>articularly about 
its bird popuLa.tion. One ha~f of the total world population of the 
White-fronted Goose now spends the winter on the Wexford Slo'bs. 
There are about 170 species of birds of which albout 80 breed in the 
neighbourhood. Shooting is strictly conh1011ed. less than 10% of the 
goose population being shot each year. 

The Study Tour as a whole was a very good example of the w.ay 
in which foresters are broadenin.g their horizons so as to include the 
various aspects Qf land use other than commercial timber production. 

N. O'CARROLL. 

Meeting at Dundalk Forest 
,An outdoor meeting took place ~n <Dundalk forest on Sunday, 25th 

April. 1970. The leader ,was' !Mr. M. .00Brien, then Assistant 
District Inspector, Cavan, whQ introduced the Forester in Charge·, :Mr. P. 
Gvblin, and his Assistant, iMr. iM. Ward. Crops seen and discussed 
incJudedan intimate mixture of Norway and ,Sitka ,spruces ,planted in 
1927, grQupsof Norway spruce, beech and Scots pine Whidh had been 
planted in 19517 to replace ,Douglas fir attacked by honey fungus, pure 
Lawson's cypress /planted in 1~3~ (yield class 160, 4,000 H . .feet .per acre) 
and pure Cupressus m'acrocarpa ,planted in 1948 (yield class .180) which 
a'ppeared to be well able to withstand exposure. Some impressi'Ve v.iews 
were also seen, bl"ingi'Og tOi minJd the ~eat amenity ,potential {)f .the area. 

J. A. McGINLEY 
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TOMORROW-
they'll be working for you 

Right now there are almost 1,000 E.S.B. personnel 
undergoing special training - to make certain that 
the E.S.B. can meet your needs tomorrow - and in 
the years ahead . It's part of the E.S.B's. policy to ensure 
that all have the opportunity to develop with this vital 
industry and to progress in their chosen professions. 

As your use of electricity becomes greater, the E.S.B. 
must plan ahead to have the men and the machines 
geared to meet your needs. 

This is just one aspect of the "forward look" which 
the E.S.B. must maintain as its contribution to the 
community to which it belongs and serves. 

POWER FOR PROGRESS­

PROSPERITY FOR PEOPLE 



The combination of Viking half-tracks and 
Igland multi-drum winches is a low cost 
way of increasing output from timber 
operations. The easily fitted tracks 
increase traction, enabling you to haul 
bigger loads and work previously 
inaccessible sites. With hydraulic tracks, 
ground pressure can be altered for 
crossing ditches or other obstacles. 

Robust Igland winches give faster 
gathering, they have a long trouble-tree 
life and are simply mounted onto most 
tractors. One to eight ton pulling capacities 
are available at distances up to 400 yards. 
For increased timber output at low cost get 
the powerful combination of Viking half­
tracks and Igland winches, 

Also suppliers of Highland Unimog forest 
tractors, Highland County skidders, 
Highland Bear hydraulic grapple loaders 
and cross country trailers. 

James Jones and Sons Ltd. 

Forest Equipment Sales 
P.O. Box 35, larbert, 
Stirlingshire 
Tel: larbert: 2241 

PJowerlul combination 
Viking half tracks 
and Igland winches 



BEFORE PLANTING TREES 
consult an experienced firm 

POWERS of WATERFORD 
With over 100 years' experience have established 

a reputation for quality in trees. 

An inspection will prove that the quality of our 
trees is unrivalled. 

We carry the largest stocks in the country. 

Contracts of all types undertaken. 

flOWERS NURSERIES 
WATERFORD 

'Phone 4881. Enquiries Invited. 
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Telephone: Athlone 332 1. 

P. McCARTAN & CO. LTD. 
BALLYMAHON ~ co. LONGFORD 

Makers of all type of Packing Cases . Bread Trays. Beer and Mineral 
Cases. Brush Stocks and other Brush Making Materials. Oak Wagon 
Scantlings and Sheeting. Bottom Boards. Sleepers. etc. Kiln Dried 
Native Boards and Scantlings. . . Pitwood Exporters. etc. ! 

r-~:~g=~--;:~~;;~~--:-~~~;:h~~;:'~:-I 
! GOREY, CO. VVEXFORD I 
I I 
: ALL KINDS OF BUILDERS' MATERIALS SUPPLIED : 

: EGG . POULTRY and FISH BOXES TO ORDER : 
I I 1.-_____________________________________________ . I 



FORD I SELENE 
4 WHEEL DRIVE TRACTORS 

The Timberman's Tractor 

DIAB SPEED LO£DEBS 

TIMBER EX"'RAfJTION 
't'I~fJHES 

SoJ~ Irish Distributors 

(JADIK DOUSE 
GARAGES LTD. 

CAHIR. co. TIPPERARY 'Phone: Cahir 316 
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VIGZOL 
STOCKISTS 

Earlsfort 

--. 


