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NORCAR 490

The new Norcar has all the professional qualifications required for good
profitability.

Ideal Specifications
— Power and load capacity designed for best results. {

— Flexibility and low weight of machine (750 kgs.) ensures minimum damage
to ground and remaining trees.

— Built-in stability and low centre of gravity enables operation in all
conditions.

— Big ground clearance (60 cm.).
— Choice of tracks for various ground conditions.




NORCAR 490

Pulling Power
— 6 or 8 drive wheel motors.
— Reliable Perkins diesel engine.

— Modem, fully hydrostatic
transmission.

— Big load capacity 7.5 tonnes.
— Small turning radius 4.4 metres.

— Well proven R.K.P. crane.
— 5.5t07.5m. reach.

Operators Cab

— Designed for the comfort of the
operator in every detail.

— More space with good
all-round visibility.

— Efficient fresh air and
warm air blowers.

— Duel engine controls.

For further details and technical specification, contact:

ARMER SALMON

Agricultural Machinery
(Division of Irish Sugar plc
Athy Road, Carlow, Ireland
Telephone: 0503-42382
Telex: 60616




NOTSO MUCHA
CHALLENGE...

...MOREA
DECLARATION
OF INTENT

From 1875 to 1987, Stenner of Tiverton
Limited manufactured high-quality sawmilling
machinery and ancillary equipment.

From 1988 onwards, Stenner of Tiverton will

manufacture innovative high-quality sawing

machinery and ancillary equipment specially

designed to meet the precise requirements of
our customers worldwide.

We hear you.

ST¥NN§R

We give you what you ask for-
not what we think you need

Stenner of Tiverton Limited Tiverton  Devon EX16 4JX  Telephone (0884) 263691 Fax (0884) 267794 Telex 19033696 STN G



STENNER
AFTER-SALES SERVICE
COMES FIRST

During the past 113 years, Stenner of Tiverton

Limited have enjoyed a considerable repu-

tation for the outstanding quality, efficiency

and speed of after-sales and maintenance

services that have set new standards for
the industry.

Our unique telephone diagnostic service (Len

Rolfe) is supported by a fully comprehensive

spare parts stock, a ‘next day’ spares delivery

and a team of mobile service engineers
throughout the UK.

These are the strengths that will remain one of
the major factors in making us market leaders
for the 1990's.

And beyond.

ST¥NN§R

We give you what you ask for—
not what we think you need

Stenner of Tiverton Limited Tiverton Devon EX16 4JX  Telephone (0884) 263691 Fax (0884) 257794 Telex 19033535 STN G



Finsa Forest
Products Ltd.

Scariff, Co. Clare
Telephone (0619) 21038. Telex 70624

Ireland’s only Manufacturer

of Chipboard Products
@ Finsapan @® Finsatone
@® Finsaboard @ Panelplast
@® Finsafloor @ Paneltone
@® Finsafelt @® Finsafloor
@® Finsaplast V313

Support Irish Employment
by buying Irish-made products




CELTIC FORESTRY. A NATIONAL NETWORK

Main Offices ]
Regional Offices o
Local Offices A
Principal Forest 1 4%?%

CELTIC FORESTRY LTD

40 FITZWILLIAM SQUARE, DUBLIN 2. TELEPHONE: 764829/619315/619248.
TELEX: 30440 EI.




Caterpillar-amachine for

Receiving or sorting logs, stacking timber, moving
chips, handling finished product, keeping your yard in
order. Any job, any size.

Whatever your job, there’s a Caterpillar machine to
handle it - efficiently and profitably.

Caterpillar equipment is designed and built to meet
the demands of wood handling operations.

With a wide range of specialised attachments these
machines have the versatility and reliability to provide
maximum work capacity.

With Cat Wheel Loaders, hydraulic Excavators,

Caterpillar Wood Handling Equipment
contact:



every wood handling task.

track-type Tractors or wheel-type Dozers, you get top
productivity, versatility and fuel efficiency; you spend
less on maintenance and lose less through downtime
and repairs.
Consult your Caterpillar dealer today:
He will help you select the machines and attachments
to match your specific needs. And every Cat machine
comes backed by product support, parts availability
and service efficiency that is second to none.
Caterpillar wood handling equipment -
the wise investment.

ﬁ«

The Standard of Value

[B = carempiLar 0F ALer m
CATERPILLAR
DUBLIN 591200 CORK 502252

stergia Cat ancl B are Tradterrarss, of Caterpiti Toacton



There are few counties where we do not operate.
There are few services which we do not provide.

THIS YEAR we developed over 5,000 acres, valued and
sold mature timber, purchased land for planting and negotiated
the purchase of most of the State’s mature forest sales.

NEXT YEAR we hope to do much more.
No job too big or too small.

Contact Ireland’s Leading Forestry Company

GREENBELT LTD.,

Virginia (049) 47521 - 47171




Design, Build & Stay ahead

MEDITE OF EUROPE LTD. @

16,3 0 00 BOOO

351142 QUALITY BYBTEM

iicence No. 7819 P.O. Box 32, Clonmel, Co Tipperary, Ireland. Tel: 052-21166 Telex: 80055 Fax: 052-21815 Rogitered No. M 123



A STEP NEARER -
TO THE PERFECT =%
TREE SHELTER

Tree shelters made from Correx
twin-walled plastics board are
now widely used and accepted
tizoughout the indusuy, so we've
come a long way since we first
helped the Forestry Commission
develop a shelter using our board.

Now, we’ve gone one better . .

‘ A smooth, fold-over top virtually eliminates
abrasion

‘ Built in stiffeners hold the shelter square
during its lifetime

‘ Transported flat and supplied in packs
of 50

‘ A full day'’s supply of several 100 easily
carried

‘ Outside stake system—any shape can be
used

‘ Very price-competitive

FREE SAMPLE Judge for yourself!
Contact us by 'phone or letter for
a sample and full details.

McIVOR INDUSTRIES,

Burnfoot, Lifford, Co. Donegal.
Telephone: Bridgend (077) 68103/4

Correx is a Registered Trademark of Corruplast Limited,
amember of the Ruberoid Group of Companies.

DI R I




The Ones that
- Get Away...

Salmon angling at Castleconnell, Co. Limerick.

About 700 hen salmon get away every year -
away from the ESB’s Hatcheries at Parteen
and Carrigadrohid - but they leave their egas
behind and from these the ESB fishery
experts rear up to 5 million fish every year,

salmon which are then planted out in
Irelend’s rivers to improve fish stocks and to
provide better sport for Irish and visiting
anglers.

They’re not narrow-minded at Parteen; they
rear trout as well and these too, go to swell
the population in Irish lakes and rivers.

It’s all part of the ESB’s ongoing programme
to ensure that the rivers and lakes which it
uses to produce electricity will also vield
another harvest - and good sport as well.

Salmon ‘stripping’ at the E.S.B. Hatchery and
rearing station, Parteen.

ELECTRICITY SUPPLY BOARD
BORD SOLATHAIR AN LEICTREACHAIS



FMG 0470 HARVESTER

FMG raises logging productivity
and qualiity to a new level!

Now’s the time to move up to the advantages of mechanised logging and boost your
productivity.

Your costs will come way down. Damage to the terrain will diminish. Timber
quality will improve. And the safety of your wood-harvesting team will rise to a new
level.

Come on in and have a good look at the new generation of FMG machines. Get
the feel of the forest-friendly forwarders. The high performance harvesters. All the
top-of-the-line models incorporate computer-based automatic control, measure-
ment and volume gauging furictions.

While you're looking around, we'll fill you in on the complete line of FMG wood-
harvesting systems. And tell you how they've improved logging productivity,
efficiency and forest-friendliness.



OLUTION

FMG 678 FORWARDER

& FMG»

Forest Machine Group

For Further Details and Technical Specification Contact:

é
'
{2}WOODLANS
“E4 ENGINEERING LTD

FORESTRY MACHINERY DEALER

Little Sugakr Loaf,
Kilmacanogue, Co. Wicklow.

Telephone: 01-868417/869237 Fax: 869099 Telex: 91573

Sole Distributors for Ireland:
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INVEST IN YOUR
FUTURE

GROW WITH GLENASACK

Professionals in Forestry Investment,
Forest Planting and Establisbment,
Forest Management,

Silvicultural Consultancy and Land Evaluation.

Glenasack offer a countrywide service
Jor all your forestry needs and enquiries.

GLENASACK FORESTRY INVESTMENT COMPANY LID.
Contact us at:

CARRIG, GLENVILLE, CO. CORK.
TELEPHONE: 021-880141 FACSIMILE: 021-880315

GLENASACK




The State-of-the-Art:
Harvesting in the Nordic Countries!

Jari Ala-Iloméki

The Finnish Forest Research Institute, Dept of Forest Technology.

! Paper presented at Society of Irish Foresters” Annual Symposium,
St. Patrick’s College, Maynooth, April, 1990.

Summary

Forest management systems in the Nordic countries are generally characterised by repeated
selective thinnings from below. An increasing share of thinning cuttings and mechanised
harvesting, plus the increasing importance of environmental aspects are common features to
logging in the Nordic countries. Log-length method is used almost entirely. Despite attempts
to mechanise forest work, motor-manual cutting still has its place in modern forestry.

The one-grip harvester is the most common multi-function machine type. It can be used
both in thinnings and clear cuttings. Two-grip harvesters are not equally capable of working in
thinnings, where the damage to the remaining trees is to be minimised. The role of processors
in cutting is rapidly getting smaller. The dominating machine in off-road transportation is the
wheeled forwarder.

Farm tractor-based machinery still has a remarkable role in logging. Light tracked machinery
has been developed for early thinnings and poorly bearing sites. These two groups form a
minor, yet important part of the logging machine fleet.

In the near future, early thinnings with low productivity in mechanised harvesting and
high costs in motor-manual harvesting will be the main question to be solved in the field
of harvesting. The development of light machinery and multi-tree processing technology is
therefore likely to take a remarkable step forward. Environmental aspects also have a strong
influence in machine development.

1. A Brief Glimpse of Forestry in the Nordic Countries

Nordic countries, although often considered as an homogenous group,
in terms of landscape and forestry differ a lot from each other. Landscape
varies from Denmark’s flatland through Finland’s softly rolling hills to the
mountains of Norway. Finland, being the most forested country in Europe,
has 66% or 20.1 million ha of the total land area covered by forests, whereas
the corresponding figure in Denmark is 12% or 512,000 ha (Fig. 1) (Anon.

IRISH FORESTRY, 1990, Vol. 47 (1): 1-18
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FOREST AREA AS PERCENTAGE OF TOTAL AREA

Denmark Norway Sweden Finland

66 %

Figure 1: Forest area as a percentage of total area in some Nordic countries (Anon. 1982 and
1989).

1982 and 1989). Iceland, of course, is a very special case among the Nordic
countries; it is a volcanic island with hardly any forests.

The selection of tree species varies as well. In the northern part of the
area in question, including Finland, Norway spruce (Picea abies), Scots
pine (Pinus sylvestris) and birch (Betula pendula and Betula pubescens)
dominate. In Denmark, the most important coniferous species are: Norway
spruce, Sitka spruce (Picea sitchensis), silver fir (Abies alba), Douglas fir
(Pseudotsuga menziesii) and mountain pine (Pinus mugo). The most impor-
tant broadleaved species are: beech (Fagus sylvatica), oak (Quercus robur),
ash (Fraxinus excelsior) and sycamore (Acer pseudoplatanus) (Anon. 1982).

The rotation for conifers varies from 40 years in Denmark to up to
200 years near the northern tree limit. Forest management systems are
characterised by repeated selective thinnings from below, except in Den-
mark, where row thinnings are used. An increasing share of thinning
cuttings and mechanised harvesting, plus the increasing importance of
environmental aspects are common features of logging in the Nordic
countries.

The importance of forestry in the economy of the country is greatest in
Finland and Sweden. Accordingly, specialised forest machinery is mostly
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used in logging. In Denmark and Norway a large share of logging machinery
is farm tractor based. Also cable logging systems are widely used in the
mountainous parts of Norway.

In the following, the description of current logging systems will concen-
trate on Finland and Sweden. These countries, however, represent the-
state-of-the-art of mechanised tree harvesting in the Nordic countries.
When it comes to future trends, the Nordic countries can more or less be
considered as a group.

2. Current Logging Methods in Finland and Sweden

2.1 General aspects

Finland and Sweden, though very much alike, have some differences
which strongly influence logging. First of all, the share of peatlands of the
total land area is significantly greater in Finland (32%) than in Sweden
(22%) (Heikurainen, 1984). In fact, Finland is one of the world’s richest
countries in peatlands. Moreover, the share of drained peatlands is much
greater in Finland compared to Sweden. According to Kuusela (1978),
43.6% or 4.1 million hectares had been drained by 1976.

Table 1: Some figures of logging by forest industry companies in Finland and Sweden (Puun,

1990).
Finland Sweden
1987 1992 1987 1992

Annual drain, mill. m3 28 34 41 44
Clearfelling, % 61 61 77 73
Thinning c., % 39 39 23 27
Degree of mechanisation, %

clearfelling 55 72 78 88

thinning 8 25 47 69

all 35 53 71 83
Average stem size, m?

clearfelling 0.26 — 0.26 —

thinning 0.11 — 0.11 -
Average removal, m%ha

ciearfelling 168 e 189 —

thinning 64 — 52 —

Average off-road haul. dist., m 315 — 400 —
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Figure 2: Development of logging in Finland (a) and the share of mechanised logging and
delivery sales (b) in 1981-99 (Orn, 1990).

Another important factor is the difference in the basis of forest work
payment, with Finland having a piece rate system and Sweden a time
rate or a combination of piece and time rate. Nearly all forest machines
in Finland are owned by private contractors, whereas in Sweden forest
industry companies own 35% of the machines. The share of company-
owned forests is clearly greater in Sweden. Environmental restrictions
on logging are stricter in Sweden, but in both countries the condition
of the site after logging must be good in order to keep private forest
owners, who own a large proportion of forests, willing to sell wood in the
future.

Table 1 gives an overview of logging in Finland and Sweden, excluding
logging done by private landowners (Puun, 1990).

The degree of mechanisation in Finland, although one of the highest
in the world, lies well behind Sweden due to, among other reasons,
the differences in forest work payment system and forest land owner-
ship (Figs. 2a, 2b, 3a and 3b). The share of mechanised logging is
expected to rise rapidly. The log-length method is used almost entirely
and rack distance usually varies between 20 and 30m. The selection
of trees to be removed is done increasingly by the logger or machine
operator.
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Figure 3: Logging methodsin Sweden in thinnings (a) and clear cuttings (b) in 1982-1992 (Freij
and Tosterud, 1988).

2.2 Motor-manual cutting

Despite attempts to mechanise forest work, motor-manual cutting still
has its place in modern forestry. Even in the mid-90s its share is expected
to be approximately 10 to 30% in company operations (Orn, 1990; Freij
and Tosterud, 1988). Motor-manual cutting is most competitive in first
thinnings. In Finland, it is considered the most economic method for first
thinnings, whereas in Sweden it is no more cheaper than mechanised meth-
ods. In later thinnings and clear cuttings motor-manual cutting is usually
the most expensive method. However, it is still profitable to cut the most
valuable stems, such as big-dimensioned veneer birch, motor-manually to
maximise the grade yield of the forest products.

Rationalisation has greatly improved the productivity of manual cutting.
These measures include the lengthening of pulpwood logs to 3-5m and
the relaxing of nominal length accuracy and delimbing requirements. In
Finland, the average annual output of a chainsaw worker is 2,500-3,000m?3
(Hakkila 1989), whereas, due to the time rate system, it is somewhat lower
in Sweden.

Motor-manual cutting has therefore reached the stage where its productiv-
ity cannot be significantly increased. The labour force of forestry is
continuously decreasing and the timber demand of the pulp and paper
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Figure 4: Cutting machine fleet in Finland in 1983-89 (excluding machines older than 6 years)
and cutting machine sales in 1989 (Metsdkoneiden, 1989).

industries increasing, creating increasing pressure to replace chainsaw work
with multi-function machines.

Since a majority of silvicultural operations is still performed by labour-
intensive methods, it is important to maintain a significant share of
motor-manual cutting to ensure the availability of a manual labour force
for seasonal operations, such as planting and pre-commercial thinnings.
In addition, private forest owners often consider motor-manual cutting to
be silviculturally and ecologically the best harvesting method, especially in
Finland. It is also always a safe cutting method for poorly-bearing peatlands.

2.3 Mechanised cutting

The one-grip harvester is the most common multi-function machine type.
In Finland, for example, over 80% of the multi-function machines sold in
1989 (including the ones sold without a base carrier) were of this type
(Metsdkoneiden, 1989) (Fig. 4). It has developed to an all-round machine,
which can be used both in thinnings and clear cuttings, yet there are also
more specialised models for early thinnings. One-grip harvesters, like all
logging machines excluding small ones, work mostly from racks. The trees
in the middle of the section between the racks have to be felled maunally if
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the machine cannot reach them. The reach of one-grip harvester cranes is
usually about 10m.

At first one-grip harvesters were usually built on a new or used, shortened
chassis of a mid-sized forwarder. Today, most of the units have a chassis
especially designed for the purpose, which has improved their suitability for
thinnings. The weight of the most common types varies from 9 to 15 tonnes
and their price is between 1 to 1.5 million Finn marks (FIM) (1 FIM=0.16
Irish £). Annual output in thinnings is between 20,000 to 30,000m? and in
clear cuttings up to 50,000m3. Technical availability is up to 85%.

One reason for the rapidly increasing degree of mechanisation is the
flexibility of the present one-grip harvesters. Conifer stands and the trees
are quite easy from the mechanisation point of view: the initial density of
man-made stands is approximately 2,000 trees per hectare, and stem form
is generally good and they usually do not have thick difficult branches. The
properties of broadleaved species, birch being the most important in this
context, are less suitable for mechanised cutting, and especially one-grip
harvesters often encounter difficulties in feeding and delimbing.

Two-grip harvesters are not as capable of working in thinnings where
the damage to the remaining trees is to be minimised. Most of the present
models are rather big and heavy and competitive only in clear cuttings with
a large stem size. The weight of two-grip harvesters varies from 16 to 20
tonnes, and their price is almost 2 million FIM.

In Finland, less than 3% of the multi-function machines sold in 1989
were two-grip harvesters (Metsédkoneiden, 1989). In Sweden, where the
proportion of clear-cutting is larger, 34% of cuttings made by forest industry
companies in 1987 was done with the machine type in question (Freij and
Torsterud, 1988). Their share is, however, diminishing, as can be seen in
Fig. 3.

The role of processors in cutting is rapidly getting smaller (Figs. 3 and 4).

Light, farm tractor-mounted cutting units have also developed a lot
during recent years. Orginally, farm tractor based logging machinery
was simple and designed for the self-employed forest owners. The price
of a modern farm tractor based logging machine is around 400,000 FIM.
From the economic point of view, purchase of auxiliary equipment such
as a boom-mounted one-grip harvester head is feasible only if it can be
employed during 8 to 11 months of the year. This presupposes contractor
type operation and puts new requirements on the farm tractor (Hakkila,
1989).

In professional cutting the ergonomic level of a farm tractor may be
inadequate, though there are some improvements in the latest models.
Among the private forest owners, farm tractor based machines have a
reputation of being a smaller and lighter alternative to real forest ma-
chines, an alternative that is more gentle on the forest. This, however,
may not always be the case since in forestry use, a farm tractor, initially
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meant to be used on a field, is closer to its limits of mobility than a forest
machine.

In Denmark and Norway, farm tractor based logging machines are popu-
lar. In Finland, most of the processor-type units sold in 1989 were for farm
tractors. The trend in new models is towards one-grip harvesters. The reach
of the crane is usually limited to 5 to 7m, so a large share of the trees between
the strlip roads may have to be felled manually. The productivity is very
much dependent on conditions. According to Heikka (1988) the output
of some farm tractor-mounted processors varied from 2.1 to 12.2m3 per
effective hour.

Light cutting machines were developed to solve the problems of first
thinnings such as, the high cost of manual cutting, strict environmental
requirements and the harvesting of light material from Finland’s drained
peatlands. At first, these machines were rubber-tracked and their weight
was around 5 tonnes. Some of the later versions weigh up to 8 tonnes and
some have steel tracks or wheels. At present, most of these machines are
single-grip harvesters.

In small multi-function machines, the reach of the crane is limited to 6
to 7m, so light harvesters normally have to open an additional passage, a
so-called ghost rack, in between the racks to reach all the trees. Thanks to

s
Ll
m
S
>}
zZ
|
Lo
Share, % 58
100 - e, 2
80 +
1 t6-WHEELED
60 |
i 4 WHEELED
] /LS—WHEELED
o TRACKED fTRACKED
1983 1984 1985 1986 1987 1988 1989 Sales
in 1989

Year

Figure 5: Forwarder fleet in Finland in 1983-89 (excl. machines older than 6 years) and
forwarder sales in 1989 (Metsdkoneiden, 1989).
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the small dimensions of the machines, the ghost rack can be narrow and
winding, thus allowing removal of the lowest possible number of trees.

The price of light harvesters varies from 700,000 to 900,000 FIM. Accord-
ing to Sirén (1989), the smallest harvesters with rubber-tracked base carriers
may produce 4 to 5m3 timber per operating hour under difficult conditions
of early thinnings with an average stem size of 0.04m3. The optimum stem
size was found to be between 0.05 and 0.15m3. In 1989, this machine
type accounted for about 9% of the cutting machine sales in Finland
(Metsdkoneiden, 1989).

The combination of small size, low mass and rubber track running gear
tends to limit the durability of a forest machine. However, when working
as harvesters these small machines seem to have better chances to survive.
Some organisatorial requirements are set, since these machines can compete
with bigger ones only in early thinnings.

2.3 Off-road transportation

The dominating machine in off-road transportation is the wheeled
forwarder. The development of forwarders began in the early 1960s
in Sweden, and from the Nordic point of view their present level is
quite satisfactory in terms of productivity, ergonomics and environmental
aspects.

Rut depth, cm

40 A
T ~Forwarder designed
n the late 1970s
30+
20 A
" - Forwarder designed
~in the mid 1980s
10 +
Rubber-tracked crawler
in the mid 1980s

T T T T T T T T T

1
20 40 60 80 100

Volume of hauled timber, m3

Figure 6: Rutting as a function of hauled timber volume and carrier type in an experiment on
soft agricultural peat land (Sirén et. al., 1987).
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In Finland, a typical forwarder purchased during the late 80s has six
wheels, a net mass and load capacity of 10 to 12 tonnes and a crane reach of
10m. A forwarder of this size class is considered medium-sized. In Sweden,
the variety is greater: there are more light and big units and also more eight-
wheeled ones. Also in Finland the number of eight-wheeled forwarders is
increasing mainly for their better flotation on poorly-bearing soils; about
40% of the forwarders sold in 1989 had eight wheels (Metsékoneiden, 1989)
(Fig. 5).

The weight of the models on the market varies from 8 to 22 tonnes, and
prices accordingly vary from 750,000 to 1,500,000 FIM. Depending on the
haul distance, terrain, site conditions, type of equipment and the skill of the
driver the output in Finland varies generally from 8 to 15m?3 per operating
hour, and with 2,000 annual operating hours the output of a medium-sized
forwarder is between 15,000 and 20,000m3 (Hakkila, 1989). In a Finnish
follow-up study by Kahala and Kuitto (1986) the average productivity of
a mid-sized forwarder was 10.3m3 per effective machine hour, and the
mechanical availability 93%.

On poorly-bearing soils and in snowy conditions the mobility of wheeled
forwarders is improved by the use of steel tracks and chains. The state of the
stand after mechanised logging is usually very acceptable. In various studies
the percentage of damaged trees after cutting and forwarding has been
found to be less than 5% and in many cases the size of the machinery did not
affect the damage percentage, due to the differences in work methods. In
the 1980s special attention was paid to reducing the damage that forwarders
cause to the soil, yet a lot still remains to be done (Fig. 6). Some attempts
have been made to equip a mid-sized wheeled forwarder with rubber tracks.
So far the durability of the tracks has not been satisfactory, although at the
moment the new Valmet system is still under investigation.

A farm tractor, when used for off-road haulage, is usually equipped with
a bogie trailer. Loading is done with a simple cable-operated boom loader,
with a hydraulic crane or, in case of small wood, even manually. A little
under 30% of the total annual cut in Finland is delivered to the road side by
self-employed forest owners working usually with chainsaw and farm tractor
(Orn, 1990). In Denmark and Norway the farm tractor has an important role
in off-road transportation.

The mobility and reliability of the best modern four wheel-drive farm
tractors are also sufficient for contracting work when equipped with a
powered trailer and an hydraulic crane. In permanent contracting the
productivity is 6-7m?3 per effective hour for larger units, but considerably
less, about 4-5m? per effective hour, for smaller ones (Mikkonen, 1984). In
temporary operations of self-employed farmers, the productivity is lower.
For example, for a unit with an unpowered trailer and a combination of
winch and mechanical boom loader, the productivitiy is 2-5m3 per effective
hour over a haulage distance of 200m (Mékeld, 1987).
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Farm tractors are also frequently equipped with a skidding winch, the use
of which allows wide spacing of racks. The productivity of skidding stems
or logs over a distance of 200m is 1.5-3.0m? per effective hour (Ryynénen,
1986; Mikeld, 1987).

Light tracked forwarders were developed for early thinnings and poorly
bearing sites. A common feature of these machines is a rubber track running
gear, one model with steel tracks being an exception. These machines have
been developed over the years and generally they have grown in size and
mass. Their mobility on poorly bearing sites is good and the damage to the
soil minimum (Fig. 6). So far, the durability of rubber tracks, especially on
mineral soils, has been a problem. Preferably these machines should be used
on peatlands. This may be difficult to arrange, since usually the landing sites
are located on mineral soils, and thus maybe only a minor part of the haulage
is performed on peatland.

The weight of the present models varies from 2 to 8 tonnes, and prices
vary accordingly from 200,000 to 500,000 FIM. In the follow-up study by
Eeronheimo and Heikka (1987) the productivity of a mid-sized unit in
first thinning conditions with easy terrain over a haulage distance of 340m
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Figure 7: The productivity of different Figure8:Loggingcostsof the studied machine
harvester types, pine (Mikeld 1989a). combinations (Mikeld 1989a) (1 FIM=0.16
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Table 2: The relative productivity of the studied forwarders (Mikeld 1989a).

Relative productivity, %

Haulage Mid-sized Light Light Farm
dist., m forwarder forwarder forwarder tractor
(wheeled) (tracked) (wheeled)

50 100 65-80 85-90 60
350 100 55-65 60-65 60
750 100 50-60 50 60

was 4.1m3 per effective hour. In 1989, these machines had a 6% share of
forwarder sales in Finland.

The tracked mini skidders, which do not carry the operator, were aimed
for the use of the self-employed forest owner. In Sweden, they have had
some commercial success, but in Finland, not more than 250 units have been
sold to date, of which only 20 or 30 are used at least partly in logging. The
average load size in first thinnings is about 0.5m? and productivity between
0.5 and 1.1m?3 per effective hour (Ryyndnen, 1990).

3. Some Recent Studies of Mechanised Logging

3.1 Early thinning in pine and spruce stands

Maikeld (1989a, 1989b) conducted a series of studies to determine the
technical and economical feasibility of different harvesters and forwarders
in first thinning pine and spruce stands.

In the pine stands, the machinery studied can be divided into three groups
consisting of (1) mid-sized machines: five different wheeled, single-grip
harvesters and two wheeled forwarders, (2) light machines: three tracked,
single-grip harvesters (1 steel-tracked, 2 rubber-tracked), and three light
forwarders (steel-tracked, rubber-tracked, wheeled) and (3) farm tractor-
mounted processor with felling head or alternatively with trailer.

The average density of the stands was 1,780 stems per ha, the number of
trees to be removed 580 per ha and the average size of thinnings 0.05m?3.
Rack distance was 30m for group 1, 15m for group 2 and 25m for group 3.
For groups 1 and 3 the trees outside the reach of the machine were felled
manually. Main study results are presented in Figs. 7 and 8, and in Table 2.
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Figure 9: The productivity of different harvester types, spruce (Makela 1989b).

In the spruce stands, the machine groups were: (1) mid-sized machines:
four different wheeled single-grip harvesters and two wheeled forwarders
and (2) light machines: three tracked harvesters (1 steel, 2 rubber) and two
tracked forwarders (1 steel, 1 rubber).

The average density of the stands varied from 1,100 to 1,800 stems per
ha, the number of trees to be removed from 400 to 900 per ha, and the
average size of thinnings from 0.13 to 0.24m3. Rack spacing was 20m for
group 1 and 30m for group 2. No trees were felled manually, since the light
harvesters used additional racks. Main study results are presented in Figs.
9, 10 and 11.

The percentage of damaged trees was low for all machine combinations
in both pine and spruce stands, 3.7% in the worst case.

Brunberg and Nilsson (1988) studied the FMG 0470 harvester, a wheeled
machine weighing 4.6 tonnes and able to operate on ghost racks in early
thinnings. Productivity was found to be strongly dependent on the difficulty
of the terrain and properties of the stand. In the ecological sense the harvest-
ing result was good, yet in the difficult terrain, the amount of damage to
the remaining trees tended to increase. Only in early thinnings with easy
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forwarder types, spruce (Mikeld 1989b). chine combinations, spruce (Mikeld 1989b)
(1 FIM=0.16 Irish £).

terrain was the machine economically competitive with a mid-sized wheeled
harvester, working on racks.

3.2 Multi-tree processing with cutting machines

Processing more than one tree at a time is an attractive possibility in early
thinnings, where the tree size is small and a large share of the cycle time
is spent on other work phases than delimbing and bucking, resulting in
low productivity. To do multi-tree processing a harvester must be able to
activate the feeding rollers and delimbing knives independently, so that a
new tree can be grabbed and felled while the others are held between the
rollers. If a processor is used for multi-tree processing, the trees are felled
into piles beforehand.

As an example of the results of the various studies, the dependence of
cycle time of a Valmet 892/955 harvester (Brunberg et. al., 1989) and the
dependence of productivity of a Pika 45 processor (Lilleberg, 1987) on the
number of trees processed at a time is presented in Figs. 12 and 13.

Generally, the trees to be processed at the same time should preferably be
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processing with Valmet 892/955 harvester in multi-tree processing (based on data of
(Brunberg, et. al. 1989). Lilleberg, 1987).

similar in terms of branchiness and size. The quality of delimbing is naturally
lower than normally obtained, yet usually good enough.

Designing the feeding and delimbing devices especially for multi-tree
processing will improve the results.

3.3 A combined harvester/forwarder

In the combined harvester/forwarder concept the same base machine is
used for both harvesting and forwarding. The idea is to cut down machine
transferring costs, when the individual stands to be harvested are small
and the distances between the stands long. There are two variations of the
theme. In the first, some machine elements, for example the grapple and
the harvesting head, are interchangeable, and some are stripped off when
not needed. The second alternative is to design the machine so that it can
be used for both tasks without any modifications.

Lilleberg (1988) studied the Ponsse combine unit based on a standard
forwarder chassis with interchangeable grapple/harvesting head and remov-
able stakes. The productivity was 10-21% lower than the productivity of the
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standard single-grip harvester from the same manufacturer. This was due to
the shorter reach of the crane and a limited working sector.

According to Andersson (1989) the productivity of the combine machine
FMG 250 forwarder with IW-35 harvesting head, which is capable of doing
both harvesting and forwarding without modifications, was 20-25% lower,
than that of a conventional single-grip harvester. With a 15km distance
between each stand, the cost of logging per m3 was lower with the combine
machine than with a single-grip harvester plus a forwarder, if volume remov-
al was less than 125m3. With the distance of 5 and 25km, the breakeven point
was respectively 100 and 150m?.

Valmet has recently introduced a combine machine, which can be equip-
ped with a grapple saw or a harvesting head. The machine has a rotating cab
and no modifications are needed when changing the type of work.

4. Future trends in harvesting

In the near future early thinnings with low productivity in mechanised
harvesting and high costs in motor-manual harvesting will be the main
question to be solved in the field of harvesting. The development of light
machinery and multi-tree processing technology is therefore likely to take
a remarkable step forward.

The present increasing trend in the degree of mechanisation will continue.
Future harvesters will be more reliable, better suited for their task, easier to
operate and more automated. Modern electronics and data based systems
offer interesting possibilities. Concrete examples, which may be reality in
the near future, are the single-lever to control the movement of the boom
tip along straight lines in the horizontal and vertical planes (Lofgren, 1989),
and go-home functions of the boom. The timber scaling devices of cutting
machines are undergoing a rapid development and in Finland the measuring
of timber will probably soon be largely based on them.

Environmental aspects also have a strong influence in machine develop-
ment. The design of present-day forwarders are still based on very conserva-
tive concepts, although in the average site conditions in the Nordic countries
they are environmentally very acceptable.

Bruun recently introduced a forwarder with steerable wheels on the front
axle of the front bogie and on the rear axle of the rear bogie. The design
reduces turning radius, and soil shear and motion resistance in curves. It is
quite possible, that the future forwarders will have individual slip and torque
control and active suspension of each wheel, and in addition to articulated
frame-steering, the wheels will be steered in relation to the frames.

Unconventional vehicle running gear designs, such as the pneumatic mat-
tress track (PMT) (Burmeister, 1989), would facilitate almost damage-free
harvesting, as far as damage caused by the running gear is concerned. The
PMT vehicle runs on tracks consisting of air-filled fabric bags joined one af-
ter another. The bags are pressurised only under the vehicle, which enables
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the track to “swallow” obstacles. Also, the application of light-weight struc-
tures could give interesting possibilities in developing forest machinery.

As a whole, the technology of harvesting certainly is far from the final
stage of development, if anything like that even exists. The forest is, how-
ever, a harsh environment, so the machinery, besides being technically
advanced, must, as well, be robust. This still today, tends to clip the wings
of the wildest ideas.
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Summary

Results are presented from a restocking experiment on shallow peat investigating the effects
of intensity of drainage and planting position on growth and foliar nutrient levels of Sitka spruce
(Picea sitchensis (Bong.) Carr.). The previous crop of Sitka spruce had been felled prematurely
after 36 years. Growth was significantly enhanced by drainage at 10m and 5m intervals, com-
pared to an undrained control treatment, and by planting on mounds of spoil compared with
planting directly into uncultivated soil. Foliar nitrogen concentration was significantly lower in
undrained plots 16 years after planting. The physical or nutritional condition of the peat does
not appear to have improved by the first rotation crop.

1. Introduction

Soils with an organic surface horizon comprise 64% of the total area
(approximately 58,000 ha) afforested by the Northern Ireland Forest
Service. Organic soils include peaty gleys, with 5-50cm of organic mat-
ter overlaying gleyed mineral material, shallow peats, with 50cm-1m of
organic matter, and deep peats, with more than 1m of organic matter.
Three-quarters of forests in this category are less than 30 years old.
Consequently although the area of felling and replanting of these soil types
is small at present, it will increase substantially in the coming decades (Savill
and McEwen, 1978).

This paper presents results from an experiment which was laid down
following clearfelling in Cam Forest, Co. Londonderry, in 1972. The
object was to investigate the effects of drainage at different intensities,
and mounding, before replanting on the growth of Sitka spruce on shallow
peat. The previous crop of Sitka spruce, which was planted in 1936 on hand
spaced turves, was growing more slowly in the experimental site than in

IRISH FORESTRY, 1990, Vol. 47 (1): 19-27
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other parts of the compartment where the peat layer was less deep; it was
felled prematurely with the rest of the compartment.

2. Site and Experimental Layout

The experiment was laid down on a gently sloping site at an elevation
of 250m. Mean annual rainfall (1941-1970) is 1200mm per annum. The
experiment occupies a small area of shallow peat, overlying a gleyed soil
derived from fine textured basaltic glacial till. The area was planted with
Sitka spruce transplants of QCI origin.

The following experimental treatments were applied to plots of 0.16 ha
in spring 1972:

1. Existing drains at 40m spacing cleaned out, with trees planted directly
into uncultivated soil at 2.0m spacing.

2. Drains 1m deep installed by tracked excavator at 10m spacing, with
spoil placed beside drains. Four rows of trees were directly planted between
drains, avoiding the spoil taken from drains, resulting in an average spacing
of 2.2m.

3. As above, but with trees planted on heaps of spoil placed in between
drains (mound planting).

4. Drains installed at approximately 5Sm spacing, with 2 rows of trees
planted between drains on heaps of spoil, resulting in an average spacing
of 2.4m.
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Figure 1: Effect of Planting Position & Drainage Intensity on Height Growth.



EFFECTS OF DRAINAGE INTENSITY 21

Table 1: Relative effects of planting position and drainage intensity on height growth.

Mean annual height growth Mean height
Treatment (cm) in 1983
1976-1979  1980-1983 (m)

Direct planting 41 36 4.3
Mound planting 53 42 5.0
Planting beside drains 45 39 4.5
Planting between drains 49 39 4.8
Standard error of means:

Planting position 2.6%* 1.2%# 0.16%

Proximity to drain 2.6 NS 1.2NS 0.16 NS

Mounds and drains interaction 3.7NS 1.6 NS 0.22 NS

wkwx % significant at the 0.1%, 1% and 5% level respectively.
NS - non significant.

The treatments were replicated in three randomised blocks. There was no
application of fertiliser at time of replanting or subsequently.

3. Assessments and Results

Annual height growth was assessed from 1972 until 1983 in rectangular
plots containing 24 trees (6 x 4) within each treatment plot. In 1987 and
1988 the diameter at breast height (DBH) of trees in measurement plots
and dominant height (the mean height of the five largest DBH stems per
plot) were recorded; plot areas were measured and basal area per hectare
determined. Top whorl foliage was sampled and analysed for major plant
nutrient concentrations in 1981, 1983 and 1987.

3.1 Effects of treatment on tree growth

Annual height growth of trees 4 to 12 years from planting in each treat-
ment is shown in figure 1. Growth was significantly increased by additional
drainage and providing a raised planting position; growth differences be-
tween the treatments were statistically significant (at p=0.001) from year
6 (1977) onwards. The initial growth response is clearly related to plant-
ing on mounds of spoil; subsequently growth in undrained plots declines
steadily while in drained plots it is maintained. From year 9 (1980) onwards
significant differences (at p=0.05) in annual height growth between drained
plots are apparent, with growth increasing with intensity of drainage. The
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Figure 2: Effect of Planting Position & Drainage Intensity on Mean Height.

annual variation in growth in drained plots may be ascribed to fluctuations
in climate and, possibly, aphid defoliation.

The effect of treatment on mean height up to year 12 (1983) is shown
in figure 2. From 1980 growth of trees in each treatment appears to be
represented by a different curve, reflecting consistent differences in growth
response between the experimental treatments.

The relative effects of proximity to drains and planting position were
investigated in plots which had drains installed at 10m intervals, and are
shown in Table 1. Growth of the 12 trees growing beside drains on the
outside rows of measurement plots was compared with growth of the 12
trees growing on the inside rows. Mound planting significantly increased
mean annual height growth, compared with direct planting. Irrespective
of planting position, planting beside drains had a slightly depressing
effect on growth compared to planting between drains, although it was
not statistically significant. This suggests that the effects of providing a
raised planting position were initially more important for tree growth than
locally intensive drainage. The interactions between planting position and
proximity to drains were not significant.

Assessment of height and basal area 17 years from planting (i.e. at the
end of the 1988 growing season) showed that differences accruing from
drainage and raised planting were maintained (Table 2). Basal area does
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Table 2: Effects of treatment on dominant height and basal area 17 years from planting (1988)
and increment 1987-88.

Dominant height Basal area
(m) m?%ha
Treatment 1988 Increment 1988 Increment
1987-88 1987-88
Direct planting, no drains 6.5 0.27 12.4 1.05
Direct planting, drains at 10m 7.7 0.37 17.0 1.23
Mound planting, drains at 10m 8.5 0.37 23.4 2,12
Mound planting, drains at Sm 9.3 0.53 26.5 2.44
Standard error of means 0:25%4% 0.14 NS 2.47* 0.23*

not fully represent the growth response to the imposed treatments because
of differences in initial spacing between treatments. However, basal area
in the undrained treatment is less than half of that in the most effective
treatment (planting on mounds between drains at 5m intervals). The same
is true for dominant height and basal area increment 1987-88.

3.2 Effect of treatment on foliar nutrient concentration

The effects of treatment on the concentration of N, P and K in top
whorl foliage at the end of the 1981, 1983 and 1987 growing seasons are
shown in Table 3. In 1981 values of P and K were marginally deficient
in all treatments and foliar N concentrations were very low, ranging
from 0.76% DM in the undrained direct planted treatment to 1.07%
DM where the trees had been planted on mounds in the plots drained
at 10m intervals. By 1983 when canopy had closed, the concentrations of
N and P had increased slightly but K values remained virtually unchanged.
Treatment had no significant effect on nutrient concentration in either year.
By 1987, foliar K concentrations were very low in all treatments but were
not significantly affected by treatment. Foliar P concentration ranged from
0.12% DM in the undrained direct planted treatment to 0.15% DM in
the most intensively drained treatment, but treatment differences were
not statistically significant. There was a significant effect of treatment on
foliar N concentration in 1987; values ranged from a deficient 1.04% DM
in the direct planted control plots to 1.24% DM in the direct planted plots
drained at 10m spacing and to a more satisfactory value of 1.55% N in the
most intensively drained, mound planted treatment. The concentrations of
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Table 3: Effect of drainage and planting position on foliar N, P & K concentrations in 1981,
1983 and 1987.

Foliar nutrient concentration
% dry matter

Treatment 1981 1983 1987

N P K N P K N P K

Minimal drainage,

direct planting 0.76 0.12 0.52 1.25 0.14 047 1.04 0.12 0.39
Drains at 10m intervals

direct planting 1.03 0.12 0.44 1.18 0.14 0.44 1.24 0.13 0.39
Drains at 10m intervals

mound planting 1.07 0.11 0.51 1.34 0.15 0.50 1.28 0.14 0.42
Drains at 5Sm intervals

mound planting 1.01 0.13 047 1.44 0.13 0.49 1.55 0.15 0.41

Standard error of means 0.071 0.010 0.041 0.080 0.012 0.045 0.087 0.016 0.040
Significance NS NS NS NS NS NS * NS NS

Ca, Mg, Fe and Mn were determined only in the 1987 samples. The values
of these elements were in the “normal” range and were not significantly
affected by treatment; they are not reported.

4. Discussion

The range of options for cultivating a clear felled (or windblown) site
prior to restocking is limited by (a) cost, (b) the presence of stumps and
roots of the previous crop and (c) the presence of harvesting debris (brash)
on the ground. Until recently in Northern Ireland, ground preparation for
restocking on deep or shallow peat sites has been restricted to cleaning out
existing main drains with an excavator and planting directly into the peat.
Most of these plantations already restocked were originally planted on hand
spaced turves and the intensity of main drains was generally high. With the
introduction of open ploughing for planting during the 1950s there was a
tendency to instal fewer main drains. In both cases there is uncertainty as to
whether simply restoring the original drainage system will provide adequate
drainage for the second rotation crop. The present experiment was designed
to address this uncertainty in the case of older crops established without the
advantages and disadvantages of deep ploughing.

In large measure it appears that simply restoring the original drainage
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system will not provide conditions conducive to satisfactory growth of the
next crop. At age 17, the top height of the directly planted crop with drains
cleaned out at the original 40m spacing corresponds to general yield class
12 (Hamilton and Christie, 1971). Increasing the drain intensity to 10m
spacing increases the indicated yield class to 16. Planting on mounds
between 10m and 5m spaced drains further increases the indicated yield
class to 18 and 20 respectively. Assessment of basal area indicates that the
growth differences between the experimental treatments are even greater
than shown by top height assessment. Comparison of current basal areas in
treatment plots with yield models for unthinned Sitka spruce (Edwards and
Christie, 1981) at the appropriate planting spacing shows that the local yield
classes corresponding with the general yield classes of 12, 16, 18 and 20 are,
respectively, 6-8, 12, 14-16 and 20. This reflects uneven establishment and
growth in direct planted treatments. If these differences are maintained until
maturity the financial implications are obvious (Busby and Grayson, 1981).

The original crop did not receive any fertiliser at planting in 1936. It could
be argued that growth of the second rotation in the experiment would have
benefited from the application of fertiliser. This is borne out by the result of
the foliar analysis presented in Table 3; 10 years after planting (1981) levels
of N and particularly P in the foliage from all treatments were below the
deficiency level suggested by Binns et. al. (1980). Potassium bordered on
the deficiency level. Foliar nutrient levels had increased slightly by 1983 but
treatment did not significantly affect values and all were below the optimal
levels quoted by Binns et. al. (op. cit.). Treatment significantly increased
foliar N concentration in 1987, with values ranging from 1.04% DM in the
direct planted undrained treatment to 1.55% DM in the most intensively
drained and mound planted treatment. This difference is almost certainly
caused by an increase in the rate of mineralisation of the soil organic matter.
Although the effect is not statistically significant, there also appears to
have been increased mineralisation of P in the closely drained treatment,
where foliar P concentration is 0.15% DM compared with 0.12% DM in
the undrained treatment. If this increase in mineralisation is maintained it
would be expected that relative growth differences will be maintained or
increased.

Unfortunately it is not possible to assess separately the effects of drainage,
and the spreading of spoil as a result of drainage operations, on growth and
nutrient uptake. Digging drains at Sm compared with 10m intervals doubles
the volume of additional material available for exploitation by tree roots,
even though the mounds provided for planting may have been of similar
size. Indeed, Fig. 1 shows that the initial growth response to raised planting
is similar at either drain spacing. It is possible that the increased intensity
of drainage has lowered the water table within plots, increasing the volume
of soil available to roots, and giving deeper roots a greater chance of
surviving each winter. This would reduce the annual demand placed on
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trees in replacing root biomass allowing greater above ground increment.
Experiments investigating the effects of drain spacing and depth on deep
peat in the first rotation in Northern Ireland show that growth responses
to drainage are slow to become apparent. In many of the experiments,
which were laid down between 1964 and 1968, the response is now strik-
ing. Earlier work (Savill et. al., 1974) suggested that early responses were
predominantly brought about by increased nitrogen availability in the peat
spread above the original ground surface from drains. This implies that the
presence of spoil has a greater effect on growth than drainage intensity per
se. However, in practice, the relative effects of spoil addition and drainage
intensity are inseparable since there is a direct relationship between the two.

The most effective treatment in terms of growth increment involved
digging 1m deep drains at Sm spacing and planting in the resultant spoil.
However this treatment has distinct practical disadvantages. Apart from
economic considerations, such a system would create immense difficulties
for harvesting and any other operations within the crop. Drainage at 10m
intervals and planting on the spread mounds is a commercially feasible
operation. In this treatment the trees are currently (age 17) growing at a rate
corresponding to yield class 18. This represents a considerable improvement
compared with the average yield class of 14 of Sitka spruce on similar sites
in Co. Londonderry (Schaible and Kilpatrick, 1989). Spacing drains more
widely than 10m would have the practical advantages of allowing more
regular plant spacing and facilitating later harvesting operations. Since
growth response is positively related to drain spacing these advantages
would have to be weighed against a probable decrease in production.

Growth in the undrained, directly planted treatment is probably no better
than in the previous rotation. This suggests that the first rotation crop has
caused no irreversible changes in the physical or nutritional nature of the
peat on which it was growing. Although no details of the previous crop
are available, the trees were 36 years old when felled and examination
of the remaining stumps indicated that the crop was at least moderately
vigorous. Examination of the peat has not revealed any ‘cracking’ and
subsequent irreversible drying of the kind reported in pseudofibrous peat
under lodgepole pine in Northern Scotland and elseghere by Pyatt (1987).
‘Whether this is because of differences in species, climate or type of peat is
not known.

The results of this experiment have shown that intensive drainage and
planting on mounds at restocking on a shallow peat site allows successful
establishment and good growth of Sitka spruce at least over the first 17
years of the rotation. In view of the apparent increase in the rate of N (and
possibly P) mineralisation, the prospects for future growth are encouraging,
even though height increment in the current year (1989) has been poorer
than predicted. This may be connected with a severe aphid infestation in
the previous 2 years.
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Forestry, the 1990s and Beyond

Jim Whiteside

Conservation Officer, Forest Service (N.I.).

Summary

The creation of large-scale conifer plantations by both public and private forestry organisa-
tions has attracted much public criticism during the past decade.

Foresters should seek to improve their image and actively influence the forestry debate so
that commercial forestry may be seen as contributing a positive role to countryside conserva-
tion.

Introduction

The year 1992 is likely to hold some significance in the lives of inhabitants
of the European Community and may serve to concentrate the mind on
future pathways for us all. What should the forester expect of the 90s
and beyond? How will his work, lifestyle and expectations require to be
adjusted in order to cope with a world that has become super-sensitive to
environmental issues and to satisfy a public that paradoxically, are critical
of our man-made forests, yet concerned at the lack of Ireland’s tree cover?

The Forestry Industry

Because of its long-term growth pattern, forestry is exposed to many
changes both in public attitudes and values during the course of a single
crop rotation. Past failures may be viewed as successes in the future, as each
generation of people come to regard themselves as being more enlightened
than their predecessors. Unfortunately management decisions have often
to be made in the light of short-term expediency, sometimes as a reaction
to prevailing political forces or strong attacks by pressure groups. Current
concern with the conservation of our environment is a typical example and
just one of the forces acting on the industry at the present time. Forestry,
therefore, is constantly under review, influenced perhaps too frequently
by the all-powertul media, creating a chain reaction of public opinion and
eventual governmental decision-making. One thing seems certain, however
- the production of timber is likely to remain a priority and the North
American Sitka spruce the main provider of raw material for the steadily
expanding sawmilling and wood processing industries.

IRISH FORESTRY, 1990, Vol. 47 (1): 28-31
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The fundamental issue of the 21st century is more likely to be how we go
about the job of timber growing rather than whether we should not afforest
land. Public discussion and eventual governmental decision-making are
likely to continue to be media dominated. It behoves our industry, therefore
to get its act together, presenting a package of multiple land use, embracing
recreation, conservation, sport, all the many compatible uses of land while
it is growing a timber crop in an environmentally sensitive manner. None of
the minority uses need be seen to detract in any way from the fundamental
objective of growing wood. Forestry during the next century and in the last
decade of the present one must be accepted for its social value in addition to
its commercial role if it is not to be sacrificed on the altar of public opinion.

Presenting an image

The average citizen of the British Isles is largely uninformed and perhaps
uninterested in forestry as we know it. They seldom have had the opportu-
nity of seeing, let alone comprehending, what takes place within the forest
gate. Tales of mega-millionaires salting away surplus money in the Flow
Country of Caithness and of blanket bogs in Ireland being afforested in
the interests of personal and corporate gain, do little to enhance our image.
Foresters must first of all believe in the social and environmental value of
their forests, move away from defensive positions and adopt a pro-active
strategy to combat a poor public conception. They should seek to become
identified with good environmental management and not its destruction.

All, however, is not gloom in our industry. There has been much
good publicity from our forest parks, forest nature reserves and wildlife.
Unfortunately, these aspects are not necessarily linked with commercial
timber production in peoples’ minds. They are seen as functions in their own
right and it is not immediately obvious that they are entirely dependent upon
the forest for their existence. The public image that we must seek to project
is one of a vibrant, broadly-based industry that may be sub-divided into
many functions, yet retains the fundamental purpose of wood production.
The “march of the conifers” and the “coniferisation” of our hillsides must
be seen to be an enhancement of the environment and a positive social asset
by ensuring on the one hand, that we carry out sound plantation design
principles and on the other hand seek to inform, consult and co-operate
with our potential critics. The media will not be found wanting in this
respect, it will largely be our own fault if we do not get to their door first
with our good news.

The Forester

Foresters tend to be an introverted race of people. Their everyday work
is specialised, its location isolated and their efforts not always understood
by the layman. Dealing with the successes and failures of a past generation
of colleagues and creating forests of the future requires a special mixture of



30 JIM WHITESIDE

dedication, faith, tenacity and unlimited patience with a general public who
have suddenly become ecologists! Exhorted to replace the trees consumed
during the war years, the forester set to with skill and dedication. Today, he
views his creations of the 50s with some degree of pride as the forests begin
to feed the increasingly hungry wood factories. To his consternation, how-
ever, in the light of current public opinion he is being censured for having
produced ecological deserts, blots on the landscape, acidifying watercourses
and is being viewed as some sort of environmental pariah!

The forester of the 90s and beyond must actively seek to broaden the
forestry debate on a local basis. He has a number of important weapons
at his disposal — locally he is seen as a landlord, an employer of people
and a manger of resources. In addition to his silvicultural skills he must
add those of the public relations arena. Communities must be involved
in decision-making and communications constantly maintained with the
formulators of opinion. A two-way flow of information will result in better
forests, fulfilling local needs and a better understanding of what timber
growing entails and the problem that it has to face. Forestry has become a
multiple land use, the forester must react accordingly and adjust his profile
from that of backroom boffin to one of public benefactor. The volume of
timber production is unlikely to be reduced as a result and let’s face it, life
might just be that more interesting!

Some suggestions for image enhancement

1. Get to know the editor and staff of the local newspaper(s). Journalists
welcome suggestions, particularly of a “green” nature and ideas discussed
over a pint or a cup of coffee will invariably be rewarding.

2. Presenters of wildlife and countryside programmes on radio and televi-
sion are delighted to receive suggestions for potential features. It makes
their work easier and personal contact will open many doors.

3. Become a member of the local Naturalist Society or Field Club. These
groups have great influence both locally and nationally. Membership allows
a two-way flow of information and many a potential confrontation may be
settled “in house” free from the glare of media attention.

4. Maintain a close liaison with the staff of local schools. They will always
require material for nature tables, forest walks and assistance with projects.
It is time-consuming but rewarding in the long-term.

The day of the forest classroom has arrived and as yet teachers lack confi-
dence in its interpretation. Assistance will always be much appreciated.

5. Accept every opportunity of speaking to local organisations such as
Young Farmers’ Clubs, Rotary, Round Table and Farming discussion
groups.

When doing so remember some important points:
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Avoid, speaking in forestry jargon. P. Years, P.B.R., provenances and
re-spacing may convey little or nothing to the layman.

Never, underestimate one’s audience. Be sure of facts and if possible do
some research into who may be present. The little old lady in the corner or
the grey-haired gentleman dozing in the back row may either or both hold
Ph.Ds in ecology.

Never, talk “down” to an audience from an assumed position of superior
knowledge. An overtly superior approach is the hallmark of a fool and
encourages audience hostility.

Lastly, in a confrontation situation, the Willow is invariably less prone to
windthrow than the Oak.!

PUBLIC INVOLVEMENT: Forest District Conservation Committee meeting in action, Co.
Down, 1989. Representatives of voluntary, statutory and local countryside interests meet to
advise forest management.
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A Bog Flow at
Bellacorrick Forest, Co. Mayo

E. Hendrick

Coillte Teoranta, Research & Development Division,
Sidmonton Place, Bray, Co. Wicklow

Summary

A bog flow occurred in mid-July, 1988 at Sheskin property, Bellacorrick forest which
affected an area of 2.4ha of blanket peat planted with lodgepole pine. Over much of the
area the bog was completely removed down to a basal, greasy peat layer. The lower, softer
layers flowed over this material and carried the upper, firmer layers downslope. This pattern
is very similar to other bog flows which have occurred in the same region.

It is suggested that the exceptional weather of May, June and July contributed to the flow
together with the lack of collector drains which left the peat soft and saturated. These factors,
together with a topography which predisposed the bog to movement, initiated the flow.

Collector drains placed at sufficient depth and intensity should be sufficient to prevent
similar occurrences.

Keywords: Bog flow, blanket peat, ploughing, peat strength.

1. BACKGROUND

Bog flows and slides have been recorded on a number of occasions in
Britain and Ireland (Carling, 1986; Tomlinson, 1981). Bog flows refer to
slides where peat from lower, softer layers becomes semi-liquid and flows
out from under the overlying firmer, less humified top layer. Bog slides
occur where intact blocks of peat move down slope with no outflowing
of softer peat. Both types have been recorded in Ireland (Tomlinson and
Gardiner, 1982).

The most widely known bog flow in Ireland occurred on the 29th Decem-
ber 1896 near Killarney, Co. Kerry (Praeger and Sollas, 1897) and resulted
in large scale damage.

Bog flows have been recorded in North-West Mayo on a number of
occasions. In 1931 a flow occurred at Glencullin near Glenturk (Delap
et al., 1932) which resulted in some damage to property and loss of
livestock. More recently, in 1985, a flow occurred at a site 8 miles east
of Belmullet which caused damage to a county road (Shevlin, 1988). Both
flows occurred on unplanted ground. Other flows have very likely occurred

IRISH FORESTRY, 1990, Vol. 47 (1): 32-44
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Figure 1: Flow location and extent
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in the years between the two recorded. Two further flows have occurred on
lands owned by Coillte Teoranta in the same region in recent years. One
was at Glenlossera property, Ballycastle forest in December 1986 and the
other at Sheskin property, Bellacorrick forest in July 1988. This paper refers
to the latter event.

2. SITE

2.1 Location:

The bog flow occurred at Sheskin property, Bellacorrick forest about
1200 m north-east of Sheskin Lodge (national grid reference F 94 27).
While it was largely confined to compartment 81617U, a small portion of
the head extended into compartment 81614M (Figure 1).

2.2 Extent

The flow extended for 340 and 270 m above and below the forest road as
shown in Figure 1. It had an average width of 45 m and altogether an area
of about 2.4 ha was affected (Figure 2).

2.3 Topography:

The site slopes to the south-east at an angle of 3°, apart from two
discontinuities where the slope increases to 7° (Figure 3). A 1500 to 2000
mm deep layer of blanket peat covered the site before the flow (Figure 4).
The basal peat layer is about 100 mm thick and is firm and greasy.

Figure 2: General view of the flow area, looking southeastwards from the head of the flow.
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Figure 3: Diagrammatic cross section of area of flow above forest road.

2.4 Establishment methods, crop and vegetation:

Tunnel ploughing, running in the direction of maximum slope, was used
in compartment 81617U where most of the flow occurred, which was
planted in 1980. Double mouldboard ploughing (DMB), running in the
same direction, was used in compartment 81614M, which was planted in
1982 (Figure 6). The bottom of the tunnels are from 80-90 cm deep.

Figure 4: Peat depth about 1.7m (near forest road) — rod is 1.5m high and is resting on
bog floor.
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Fire 5: Basal ‘greasy’ peat layer over which flow moved (aout 100mm deep),‘thé o ]ézt
at the top right is a spade.

Both compartments were planted with lodgepole pine which had reached
a height of about 2.5 m. The vegetation consisted of a dense sward of
Molinia caerulea.

3. FLOW DESCRIPTION

The flow occurred sometime between the 15th and 22nd of July 1988.
The head of the flow is located in compartment 81614M. As the head of
the flow is almost always the point of initiation (Rodgers, 1988), it can
be reasonably concluded that the flow began at this point and continued
downslope. At the head of the flow lateral and longitudinal tears can be
seen in the double mouldboard furrow bottoms (Figure 7). The head of
the flow coincides with the 40m long break in slope shown in Figure 3.

As the peat moved down slope the more amorphous, less cohesive peat
below a depth of 600-700 mm flowed out from under the fibrous top layer,
which broke into large blocks from 500 to 3000mm in diameter. The flow
continued downslope to the forest road where its momentum must have
been checked as the affected area below the road is depositional only and
no peat has been removed. This pattern of movement is very similar to
that described by Delap et al. for the 1931 flow at Glencullin.
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Figure 7: Lateral tears in bottom of DMB furrow immediately above head of flow.
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Figure 8: Blocks of solid pa sing on semi-liquid pt.

Above the forest road all of the peat has been removed above the firm
greasy basal layer. The latter was very slippery and difficult to traverse.
In places the peat was redeposited with solid blocks of peat resting on soft
semi-liquid material (Figure 8).

In the tunnel ploughing area 2000mm wide blocks of peat, coinciding with
the tunnel runs, were sheared off and moved down-slope. This explains the
straight edges of the flow shown in Figure 1. The loose peat material moved
downslope with considerable force as blocks of peat were uplifted at several
points along the western edge of the flow (Figure 9).

Figure 9: Thrust-faulted block of peat at western extremity of bog flow.
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Water was flowing from the head of the flow on the 10th November,
1988 even though a cutoff drain had been installed above the head after
the flow had occurred.

An area of 2.5ha was affected but only in the area above the forest
road, 1.5ha, was peat removed. Given an average peat depth of 1750mm
this represents a volume of 27,000m? or about 28,000 tonnes of wet peat.
This amount of material could cause considerable damage to structures
in its path.

4. CAUSES

4.1 Ploughing and drainage:

As stated above, the flow in all probability began in the double mould-
board ploughing area in compartment 81614M. The plough furrows, which
run down-slope, carry considerable volumes of water as they are bare and
free of vegetation, particularly near the break in slope which coincides with
the rideline (Figure 2). These were not connected to any collector drain and
ended at two double mouldboard furrows which ran across them at right
* angles. This resulted in ponding of water above the rideline and discharge
across it following heavy rain.

The tunnel ploughed area was crossed by two collector drains. These
were not deep enough to collect water coming downslope in the tunnels.
In the area adjacent to the flow they were full of Sphagnum and tufts of
Molinia. In effect these drains collect no water. During heavy rain it is
probable that the tunnels became full of water and pore water pressures
built up, as a result of the increased head of water. These pressures would
increase with depth.

4.2 Weather:

Bog flows and slides are associated with periods of heavy rain or
thunderstorms. Prior to flows that occurred in Antrim in 1981, 97 mm (4
inches) of rain fell in threequarters of an hour (Tomlinson and Gardiner,
1982). Carling (1986) reported on bog slides in the Pennines following a
rainstorm of similar intensity.

Rainfall data for May, June and July are presented below for the
two nearest Meteorological Service stations at Belmullet and Glenamoy
(Table 1). May and June were particularly dry months at both stations.
At Glenamoy, for instance, during June there was a 26 day period from
the 4th to the 29th when only 13.5mm (/2 inch) of rain fell. Only 46.5mm
fell in the full month (58% of average). Such a long dry spell during May
and June would result in considerable drying of the surface peat. This could
have opened cracks in the furrows where water could move rapidly to the
soft lower peat, particularly at breaks in slope. In relation to the Pennines
slides, Carling states that there was a 28 day antecedent period with only
15.8 mm of rain.
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Table 1: Rainfall amounts for Belmullet and Glenamoy, May-July 1988.

MONTH
MAY JUNE JULY
DATE B* G* B G B G
mm

1 4.6 1.4 1.2 2.3 7.6 4.5
2 1.0 0.1 1.7 4.5 9.0 8.5
3 £ - 5.6 5.5 - 15
4 0.1 0.6 0.1 - 2.8 4.0
5 0.1 = 0.4 = 12.7 14.5
6 & = 5.1 5.0 2.0 7.3
7 - - - - Tl 6.6
8 £ 0.1 - - 1.8 0.5
2 2.3 1.7 - - 10.7 19.7
10 4.8 0.8 - - 8.1 6.5
11 - 4.1 - - 1.4 1.4
12 32 4.5 - - 11.6 10.2
13 0.5 0.1 - - - 0.9
14 - - - - 0.1 0.2
15 £ - - - 0.7 0.2
16 - - 0.1 - 2.0 3.0
17 s 0.5 - — 0.2 -
18 8 4.5 - - 3.1 55
19 1.6 0.1 - ~ 0.3 N
20 0.1 2:9 4.0 3.3 6.0
21 - - 0.5 - 53 4.0
22 - - - - 0.4 =
23 7=l 5.2 - - 79 5.0
24 13.2 8.8 0.2 = 14.9 18.0
25 9.4 2.5 i 1.2 8.6 13.0
26 2.1 2.8 0.2 - 1.6 3.0
27 5.0 11.0 - - 0.6 2.1
28 29 8.6 - - 3.0 3.8
29 23 = 5.2 3.3 3.8 4.3
30 5. 5.0 16.9 19.3 2.0 1.0
31 0.5 0.9 - - = =
TOTAL 67.0 63.0 41.2 46.5 132.6 156.3

* B = Belmullet Meteorological Service Station
* G = Glenamoy Meteorological Service Station

From the 30th of June until the 12th of July there was rain on all days
at both stations (apart from the 3rd at Belmullet). Over the country as
a whole, July 1988 was the wettest for 30 years (T. Keane, 1988). At
Belmullet and Glenamoy the July rainfall was 184% and 176% of average
respectively (1951 — 1980 average for period). While examination of the
July rainfall at Belmullet shows no exceptional rainstorms this constant



42 E. HENDRICK

heavy rain would have brought the water table back to the surface of the
peat (Table 2).

Table 2: Simplified water balance for peat at bog flow area assuming Belmullet
rainfall, evapotranspiration of 4 mm/day and drainable pore space of 10%.

Date = Water Table Evapotrans- Rainfall (R) R-E
Depth piration (E)

mm mm mm mm
29/6 —400 4 5 1
30/6 -390 4 17 13
177 —-260 4 8 4
217 -220 4 9 5
3/7 -170 4 0 —4
4/7 -210 4 3 -1
517 -220 4 13 9
6/7 -130 4 2 -2
71 -150 4 7 3
8/7 -120 4 2 -2
917 -140 4 11° 7
10/7 - 70 4 8 4
11/7 - 30 4 2 -2
1217 - 50 4 12 8

13/7 + 30 (overland flow)

4.3 Slope:

As shown in Figure 2 above, there are two breaks in slope in the area
above the forest road. Flows are almost always associated with breaks
in slope (Carling 1986, Tomlinson and Gardiner, 1982). Calculations on
the effects of slope can be made (Appendix) but the safety factors are
dependent upon the value for soil cohesion.

5. DISCUSSION

5.1 Probable sequence of events prior to and during flow

The exceptionally dry months of May and June initiated drying and
cracking of the surface peat. This was followed by prolonged heavy rain
in July. Rainfall moved down slope and accumulated at the end of the
plough furrows at the head of the flow. The weight of this water and the
saturated nature of the peat encouraged the lower peat layers to begin to
flow over the basal greasy peat layer at the break in slope, where the peat
had the poorest hold. Downslope the peat in the tunnel ploughed area
was also saturated owing to the absence of proper collector drains. This
allowed the flow to continue down-slope. The flow was further facilitated
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as the surface peat readily sheared longitudinally along the 2000 mm wide
cuts made by the tunnel plough.

When the flow reached the forest road its momentum was checked owing
to the damning of the flow by the road formation. Effectively the in situ
bog ceased to flow at this point. However, the material that had flowed
downslope continued over the road and was deposited on the lower side
of the road.

5.2 Implication for tunnel ploughing:

Tunnel ploughing, if properly drained, should reduce the probability of
bog flows. Tunnel ploughing has been shown to lower the water-table to
a greater extent than double mouldboard ploughing (O’Carroll et. al.
1981). This lowering will result in lower pore water pressures, increased
peat strength and higher factors of safety (Appendix).

6. RECOMMENDED PRACTICE

1. All ploughing sites on peat should have collector drains installed at a
minimum intensity of 100m/ha. These should be sufficiently deep to
intercept flow in furrows and tunnels and have a sufficient bottom
gradient to remove water rapidly from the site without causing erosion
(a 2-3° gradient is sufficient on sloping ground).

2. Drains should be installed above distinct breaks in slope to prevent water
seeping to vulnerable slope faces.

3. Planted blanket peat areas which adjoin public roads, dwellings and
reservoirs should be critically examined to ensure that they have
sufficient collector drains to remove storm rainfalls. This would be
particularly important in the case of areas which have slopes exceeding
6%

.
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APPENDIX

Calculation of factor of safety for Bellacorrick site.

sum of resisting forces
F = factor of safety = &

sum of driving forces

(F>1 safe slope; F<1 unsafe slope).

1 1
F=11- ’Y_WXD_W X @Q + 2C
Ys D tanoc s D sin 2

Where:
Yw = unit weight of water = 9.81kN/m3
Y s = unit weight of wet peat = 10.24kN/m?3
Dw = depth of peat below water table = 1.5m
D = depth of peat = 1.5m
@! = angle of internal friction = 14.45°
o« = slope =7°
C! = residual cohesion ; = 1kNm™

Substituting these values gives an F value of 0.6. Lowering the water
table to 60cm below the surface increases the factor of safety to 1.4.
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Notes

A NEW LARCH CULTIVAR!

Chris Kelly
John F. Kennedy Arboretum, New Ross, Co. Wexford.

1 Extracted from Moorea Vol. 8 (1989) with kind permission of the editor.

Larix kaempferi (Lambert) habit; branches pendulous; leaves flat,
Carriere ‘Hanan’ to ¢. 20mm long; <1mm broad, with two

Deciduous coniferous tree, differing stomatic bands beneath. Voucher speci-
from the typical form in its weeping men: DBN-cult. Kennedy Arboretum,

Figure 1:

Larix kaempferi cv.
Hanan - the original
tree photographed in
autumn 1986.

IRISH FORESTRY, 1990, Vol. 47 (1): 45-46 45
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A NEW LARCH CULTIVAR

New Ross, Chris Kelly, 1988, 10.00.

Larix kaempferi ‘Hanan’ has been
selected in the John F. Kennedy Arbo-
retum, New Ross, County Wexford. The
original tree (Figure 1) is in cultivation
in the Arboretum (immediately adja-
cent to the collection of Potentilla
fruticosa (Rosaceae) collection), and
young plants are in the National Botanic
Gardens, Glasnevin.

Seeds of Larix kaempferi were ob-
tained by the Irish State Forest Service
in 1956 from Nagano, Japan, and were
sown at the Camolin Forest Nursery,
County Wexford. In 1965 a batch
of seedlings was transferred to the
Kennedy Park for planting in a shelter
belt. Within a few years one seedling
differed markedly from the others. This
unique seedling has a slim habit and
markedly pendulous branches. It has

been named after Anthony M. S. Hanan,
the first director of the John F. Kennedy
Aboretum who for eight years, until his
untimely death, shaped this area of farm-
land into an arboretum of international
standing.

L. kaempferi ‘Hanan’ is to be register-
ed with the International Registration
Authority. One other weeping cultivar
of L. kaempferi recorded — “Pendula’
is described as having particular-
ly drooping branchlet systems, but
Rushforth (1987) dismisses it as be-
ing only ‘quite interesting but often
no improvement on a normal seedling’.
Grafting of ‘Pendula’ can produce a tree
with branchlets a little more pendulous
than usual, if a leader develops. In
‘Hanan’ the branches are pendulous,
not the branchlets, so the whole habit
of the tree is distinctive.
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FOREST DESTRUCTION ACCELERATES
Raymond M. Keogh

Statistics relating to deforestation in
the tropics are inevitably unpleasant but
they have performed a role in spurring
initiatives against further destruction of
the earth’s forests.

In 1980 the Food and Agriculture
Organisation (FAO) of the United Na-
tions informed that 11.3 million hectares
of forest were being cleared per year.
Put in an Irish context, this represented
a denuding of an area the size of the
Phoenix Park every 30 minutes.

Since 1980 a large volume of scientif-
ic and popular books and articles have
been produced, outlining the causes
and consequences of forest destruction.
There has been a constant reminder of
the forest problem in the press, on
radio and television. Concern has led
to the establishment, in 1985, of a fo-
rum composed of most of the agencies
which provide funding to forestry in the
developing world. This is known as the
Tropical Forestry Action Programme.
Concern about the mining of tropical
timbers gave rise to an international
organisation which had a slow and pain-
ful birth in the mid 1980s; its aim is to
encourage tropical timber suppliers to
obtain raw material from areas under
sustained management. This organisa-
tion, of which Ireland is a member,
operates under the title: International
Tropical Timber Organisation.

In addition to the establishment of
corporate bodies to redress the situa-
tion, governments have expressed con-
cern: of special interest is the Declara-
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tion on the Environment by the Euro-
pean Council of the EC at the Dublin
Summit in June 1990 during Ireland’s
‘Green Presidency’. It states: We are
Gravely Concerned at the Continuing
and Rapid Destruction of Tropical For-
ests’.

It could be assumed that the collec-
tive energy directed to redress a major
global problem would, by now, begin to
have an impact where it matters: in the
countryside of affected nations. Noth-
ing Could be Further from the Truth.
FAO is undertaking a reassessment of
the tropical forests using the most up-
to-date technology available, including
satellite remote sensing. The interim fig-
ures indicate continuing deforestation.
Not alone this, the rate is accelerating.
Now the annual rate of deforestation
stands at 17 million hectares, equivalent
to the cutting of an area the size of the
Phoenix Park every 20 minutes.

Between the production of the two
sets of FAO figures in 1980 and 1990 an
area of 170 million hectares has disap-
peared,; this is equivalent to 20 times the
size of Ireland.

Clearly the battle for the tropical for-
ests is being lost and lost quickly and the
planet must suffer the consequences this
entails. Scientists can only investigate
what these consequences might be and
then inform society; society must take
action through its politicians. However,
to redress the situation politicians can-
not expect that expressions of concern
will act like a magic wand; it is neces-
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sary to translate these expressions into ~ Hunger Council of Ireland has reprinted
action and action, unfortunately, needs  a booklet entitled: “Time runs out for
financial support. . tropical forests”. This may be obtained

by writing to: Gorta, 12 Herbert Street,
Note of interest: Gorta (the Freedom of ~ Dublin 2).



Forestry in the News

Crackdown on Black Economy in

Construction and Forestry

The Minister for Social Welfare, Dr. Michael Woods TD has
signed regulations which will require employers and others in
the construction and forestry industry to notify his Department of
sub-contractors hired by them. The sub-contractors will, in turn, be
required to notify the Department of any person engaged to carry
out that contract either with them or on their behalf.

The regulations, which came
into force on 1 January, 1990,
represent a major crackdown
on the black economy in these
two industries and are aimed
at rooting out unscrupulous
employers and sub-contractors
who collude in social welfare

ployees who are working and
claiming, can be prosecuted for
failure to make the required re-
turn, There will be no need for
the Department to prove collu-
sion. On the other hand, legiti-
mate employers who make the
return will help their industry in

fragg. I " the fight against fraud.

e regulations mean that an

employer in either industry, who F%PTCS l\zlengg
takes on sub-contractors or em- S ’
Hundreds Seek Redundancy

in Coillte Upheaval

Four hundred and twenty workers employed at the state forest-
ry agency, Coillte, have applied for the Government’s voluntary
redundancy package which was made available to all staff before
Christmas, according to union sources. This represents almost
one-fifth of the 2,300 workers employed at the agency.

In all 380 of those accepting
the terms are industrial work-
ers, while 20 in clerical and
administration and a further
20 technical staff also took
the package. It was not clear
yet how many of these will be
allowed to go though, a union
spokesman claimed that some
have already left.

Ironically at a meeting held
before Christmas, between An
Taoiseach and chief executives

of all commercial state bodies,
Coillte outlined job creation
targets at between 1,050-1,450
by 1993.

The vast majority of these jobs
are to be in contract or seasonal
work. Specifically, 500-750 jobs
are to be created in contract
harvesting, transport and saw
milling while there will be
400-500 seasonal jobs, ie.
3-6 months duration, in the
preparation and planting of trees
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following an expected increase
in the amount of acres available
for plantation.

In addition, the establishment
of a new wood pulp factory with
possible international involve-
ment would create 100-150
jobs while expansion of the
existing wood pulp plants in
Ireland would create a further
50 jobs.

A spokesman from UPTCS
which represents the 600 techni-
cal workers in Coillte expressed
grave reservations at what he
regarded as a state agency
creating, not full-time jobs,
but opportunities for sub-con-
tractors to operate in the black
economy.

Coillte, while admitting that it
has extended its use of contrac-
tors in the past year, claimed its
policy on the use of contractors
was as laid down for the public
sector i.e to use only contractors
registered for tax and PRSI.

A Coillte spokesman ex-
plained the apparent dispar-
ity between the expected job
creation targets over the next
three years and the present
redundancy programme say-
ing the redundancy scheme
was designed to correct what
he termed a “mismatching” be-
tween the spread of work and the
staff available.

SIPTU represents 1,500 in-
dustrial workers in Coillte. It fears
extended use of contractors will
not bring an expansion in the
forestry industry, but may re-
place permanent industrial jobs
in a total reorganisation of the

49
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state industry. They point out
that 20 to 25 years ago there
were about 5,000 workers em-
ployed in forestry and that this
had dropped to 3,000 in 1984
andto 1,500 atthe moment. The
present redundancy scheme
could see this drop further to
just over 1,100.

The union claims that there is
considerable scope for expan-
sion in the forestry area with the
potential of almost 2,000 jobs
as opposed to the 500 identified
in the Programme for National
Recovery. But the union claims
that such employment potential
must be realised through the
creation of secure full-time jobs
- not the further expansion of
contract work.

Irish Independent,
January 1990.

Forestry Option

for Farmers

Tree planting has at last be-
come a very attractive option
for farmers on wet mineral soils
that give poor returns from oth-
er enterprises. For many years
farmers have tended to resist the
blandishments of the foresters,
as they regarded woodland as
wasteland that would be better
grazing cattle or sheep, but now
they are being offered an in-
come with less strings attached,
and it will be better than rearing
store cattle at low stocking rates.

The recently-announced pre-
miums of £47 ayear for 15 years
on the first 20 acres planted, and
£35 for every acre after that up
to a maximum of 164 acres, are
not going to make the average
farmer on drumiin soils in Co.

Clare or Leitrim rich overnight,
but it gives him or her an in-
come per acre for those interim
years while the trees are grow-
ing big enough to take the first
thinnings, that is better than
the gross margin from rearing
calves to stores on that kind of
land, even in better times than
we are going through now.

The net cash income per acre
bythe end of 35 yearsis £133 an
acre per year, or thereabouts.

What is particularly attractive,
and should result in a lot more
planting, is the concessions that
the combined off-farm income
of the landowner and spouse
can amount to £11,000 a year
before disqualification.

There are many part-time
farmers who are earning the
average industrial wage and get-
ting very little off the farm who
can now start planting trees for
a rotation that will give them a

modest income up to the time
of the first clear felling and a
good lump of money then, per-
haps at the time or retiring from
the regular job, or at the time of
handing over to an heir.

These premiums, financed by
the EC, form part of the pol-
icy for rural society. They re-
place the payments for forestry
which were based on the live-
stock headage payments in the
disadvantaged areas and they
are also available all over the
country. They are specifically
designed to keep people living
on the land as part of the EC
policy on rural society, so it is
a condition of eligibility that the
owner must live within a reason-
able distance of the plantation
and they are not just investment
aids for absentee landowners.

Irish Times,
17th February 1990.

Limerick Gets 25 p.c.

of Trees Planted

One quarter of the trees planted this year by the Irish Forestry
Board — Coillte — will be planted by the organisation’s Limerick

division.

The division embraces counties Limerick, Clare, Kerry and North
Tipperary. Coillte held its first Limerick Division Conference in the

Woodlands Hotel recently.

Division Manager, Jim Dillon told the Conference: “The expansion
of the Coillte programme is making a major impact to the economy
of the region, through increased planting and harvesting ability.

Investment

“1990 will see an investment in excess of £8 million coming into
the division through wages and salaries, local contracting and ma-

chine hire.”

The conference was addressed by Mr. Martin Lowery, Chief Execu-
tive of Coillte. He confirmed the important role of the south-west area,
and said he was confident that forestry could make an even bigger
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contribution to the economy and to job creation in future years.

In the Limerick Division alone, Coillte will plant 1,900 hectares and
produce 250,000 tonnes of timber. 250 people are employed in the
area and Coillte expects to employ up to 120 additional staff on a
seasonal or contract basis.

Mr. Dillon confirmed that Coillte was actively seeking land in the
division to enable further expansion. Coillte, he said, would pay
“competitive prices” for land and deal with all offers “promptly and
in strictest confidence”.

Limerick Leader,
14th April 1990.

Environment Impact Protection
Under Forestry Plan Inadequate

Commenting on the announcement recently by Minister Bobby
Molloy of the Forestry Operational Programme, the Chairman of the
IFA’s Rural Development Committee, Mr. Padraic Divilly, welcomed
the scheme as one that would provide real incentives to farmers to
become involved in the development of Irish forestry.

“The provision of an annual income has always been a major part
of IFA’s policy in getting farmers interested in planting parts of their
land, particularly as the payback period for thinnings and clearfell is
too long” he said.

Mr. Divilly expressed concern however that the recently an-
nounced Environmental Impact Assessment (EIA) for forestry
plantation which is mandatory in excess of 480 acres (200 hec-
tares) provided inadequate protection for farm families whom he
said could suffer social and physical isolation in many parts of rural
Ireland from large-scale forestry development.

Mr. Divilly called on the Minister for the Environment to reconsider
the regulations governing the EIA and to lower the mandatory thresh-
old of 480 acres to 120 acres (50 hectares) which he described as
being much more in keeping with the scale of Irish farming.

Enniscorthy Echo,
2nd March 1990.

Private Forests ‘Destroying’
Irish Bogland

Areas of ecological impor-
tance around the country are

Conservation Council.
Blanket bogs and moorland,

being destroyed by private
afforestation companies funded
by the EC, according to An
Taisce and the Irish Peatland

especially in the west of Ireland,
are being bought, drained and
planted by commercial develop-
ers, largely grant-aided by an EC

funding scheme, known as the
Western Package.

Special legislation, which was
introduced to protect these
bogland areas, is inadequate,
according to the conservation
bodies. The new Environmen-
tal Impact Development Assess-
ment Directive only requires that
planning permission be ob-
tained for areas that cover over
200 hectares.

A growing number of farmers
and members of the public, who
want to stop certain develop-
ments in the west, have no
real form of redress, according
to David Hickey, Environment
Officer with An Taisce.

An Taisce has been receiving
an increasing number of pub-
lic complaints in the last year.
If the land in question is un-
der the stated 200 hectarage,
then planning permission for
the proposed forest develop-
ment is not required. Recent
developments near Mulranny in
Mayo and Portumna in Galway,
are causing particular concern.

Over 8,600 hectares were
grant-aided by the Forestry Ser-
vice last year. The Western Pack-
age means that 85% of the initial
costs incurred in establishing a
forest will be given to individuals
or farmers’ co-ops, while 70%
of the initial costs are given to
companies.

This “fund-driven afforestation”
is helping to damage wild habi-
tats, particularly along the west-
em seaboard, says David Hick-
ey. Commonages are being
increasingly broken up, especially
for commercial forestry, he says.

An Taisce and the [PCC are
also critical of Coillte, the semi-
state forestry body, which has
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benefited from EC funding and
which has recently been respon-
sible for a number of ecological
blunders.

Already, 35% of the original
area of blanket bog in the west

of Ireland has either been affor-
ested or cut away, according to
the Irish Peatland Conservation
Council.

Sunday Tribune,
29th April 1990.

Big Tax Break for Forestry

The ICMSA claims to have negotiated a significant tax break for

farmers undertaking forestry.

Following submissions from the association, it says, the Revenue
Commissioners have ruled that all payments from the new Forestry
Premium Scheme will be exempt from income tax.

This means, it says, that a farmer in the 53 p.c. tax band will get an
annual income equivalent of £100 per acre before tax for 20 years for

broadleaved trees.

The ICMSA points out that this ruling makes the Forestry Premium
fundamentally different from headage payments, as headage pay-
ments are regarded as farming income and taxable accordingly.

Irish Independent,
Ist May 1990.

Major Contract Awarded

to University

The University of Limerick have been awarded a major contract
to undertake an important feasibility study in the area of novel
processing techniques for synthetic wood products.

The contract was awarded by
‘Medite’ of Europe Ltd., who
complimented the university on
its unique and comprehensive
range of expertise which they
say offers the greatest potential
for the success of the project.

Welcoming the decision to lo-
cate the contract in Ireland, Minis-
ter for Science and Technology,
Michael Smith TD said that hav-
ing expressed concern on many
occasions about the graduate
brain-drain from the country he
was especially pleased that this

contract would not similarly be
leaving the country.

In the national context, forest
and forest products are becom-
ing increasingly important and
this fact, said the Minister, is
why we must encourage and
welcome initiatives of this na-
ture.

This contract will enable the
University to extend its work area
into synthetic wood products and
novel processing techniques and
this project will investigate the
feasibility of producing a wood

fibre composite product using
specialised binder resins and pro-
cess systems.

Following discussions with a
number of universities, in Ireland
and abroad, Medite Ltd. an-
nounced the contract with the
University of Limerick this week.

Limerick Tribune,
21st April 1990

State’s Forestry
Assets Rise

Coillte, the forestry board, in-
creased the value of its forest
assets by £58 million in its first
year in operation. It made a
loss of £4.2 million on current
operations before a £3.855 mil-
lion exchequer grant, according
to the company's 1989 annual
report, but expects to be in profit
by next year,

New planting valued at almost
£32 million and growth in exist-
ing forest of £26.5 million led
to a rise of nine per cent in
the company's forestry hold-
ings which stood at £618 mil-
lion at the end of the year.
Coillte planted 10,000 hectares
of forestry in 1989 and plans
to increase this to 12,000 hec-
tares by next year. When Coillte
was vested on 1st January 1989
it took over 396,000 hectares
of land of which 348,000 was
forested.

In its first year of trading Coillte
registered a loss of £0.35 million
on its current operations after
grant-in-aid from the exchequer
of £3.85 million. The company's
chief executive, Mr. Martin Lowery
said the loss was “considerably
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lower than expected” and pre-
dicted that Coillte would be mak-
ing profitsby 1991, with "a chance
of a break-even” in the current
year.

Last year revenue from tim-
ber sales increased by 22 per
cent over the equivalent figure
for 1988 by the Forestry Board.
“This was due largely to better
timber prices arising from buoy-

ant market demand”, the report
says, with increased marketing
and better segregation of timber
also contributing. Cost saving
measures were also introduced
and staffing levels have drop-
ped from 2,510 at the start of
the year to 2,041 by December.
Turnover for the year was almost
%30 million.

The annual report says one

of the key issues for the timber
industry is the structure of the
sawmilling industry. Mr. Lowery
said that with Ireland likely to be
self-sufficient in softwoods by
1993 the industry would have
to increase its marketing and
product development capability.

Irish Times,
6th June 1990.

£1m Wildlife Centre for Doneraile

A £1 million wildlife centre is to be developed within Doneraile
Forest Park, which is already proving to be a major tourist attraction

in the Blackwater Valley.

A £200,000 allocation for this
yearwas included in the £25 mil-
lion ERDF aid package, which
Tourism and Transport Minis-
ter, Mr. Seamus Brennan, an-
nounced last week.

Cork East TD, Mr. Ned
O'Keeffe, said the Office of
Public Works has exciting plans
for Doneraile over the next few
years.

Special emphasis will be
placed on native wildlife includ-
ing badgers and foxes, while visi-
tor facilities will be also provided.

“It will play an important role in
educating children about wildlife
and it should also prove to be a
significant tourist attraction,” he
said.

The 400 acre park which was
acquired by the State in 1969 was
once part of the historic estate
of the St. Legers, who provided
successive Lords Doneraile.

It features sunken fences, fish
ponds, a reformed lake with resi-
dent and migratory wildfowl, a
deer herd, forest walks and pic-
nic areas.

Doneraile Court, the former
family seat of the St. Legers,
was also acquired by the State
in 1969 and later leased to the
Georgian Society.

Major restoration work has
since been carried out on the
mansion beside the Forest Park
and the Georgian Society plans
to eventually open it to the pub-
lic.

Deputy O'Keeffe said the

development of the park and
the house as major tourist
attractions will prove to be a
major economic boost for the
area.

Complementing it will be a
£1.6 million 450-pupil co-edu-
cational second level school
which Education Minister, Mrs.
Mary O'Rourke, recently ap-
proved for Doneraile, he said.

The school will, in fact, be lo-
cated on a site across the road
from the main entrance to the
Forest and Wildlife Park.

Cork Examiner,
28th May 1990.

£20m Leisure Centre
Planned for Lough Key

Coillte, the state-owned forestry board is to consider a proposal
to build a hotel, golf course and theme park at the Lough Key
forest park and bird sanctuary in Co. Roscommon. The proposal
has come from a group of, as yet unknown, American investors
who have commissioned a feasibility study and environmental im-
pact assessment from Stokes Kennedy Crowley. Those studies,
which are expected to be favourable to the proposed project, will
be completed within the next couple of weeks.

Lough Key forest park has
been described as the jewel of
the crown of the forestry ser-
vice. It comprises part of the

old Rockingham Estate on the
shores of Lough Key. It has been
managed by the Department
of Forestry and more recently
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by the newly-formed semi-state
company, Coillte Teo, as an
amenity area rather than as a
commercial forest.

It attracts a large number of
visitors, both day trippers and
holiday-makers with its caravan
park, boating, nature trails and
restaurant.

Coillte had approved the pro-
ject subject to a number of
conditions. A spokesman for
Coillte said that it would be
anxious to take a substantial

shareholding in any venture and
would require that traditional lo-
cal rights in the area were pro-
tected.

He stressed that widespread
local support would be a condi-
tion of any project.

Details of the proposal are still
sketchy. But the total investment
being talked about is about
£20m.

Evening Press,
7th June 1990.

It’s Hard to See the Wood

for the Trees

Coillte Teoranta, the state-owned forestry firm, has defended the
methods used in compiling its accounts for last year, which show a
loss before exchequer grants of £4.2 million.

Private sector forest products
firms claim that the true level of
losses is far higher, but that the
loss level is being contained by
the accounting policies used by
joint auditors Price Waterhouse
and Oliver Freaney.

The 348,000 hectares of state
forests transferred to Coillte
when it was set up in early 1989
were valued in the company's
booksat &1,650 per hectare. But
figures issued with Coillte’s latest

financial statements show that it -

is costing closer to £2,500 to
establish a hectare of immature
forest, counting the cost of land
acquisition and afforestation.

When Coillte harvests and
sells wood from the state for-
ests, however, it charges only the
historic “value” of the forest used
against the Coillte profit and loss
account.

This means in effect that they

are charging for the forest con-
sumed at a rate of £1,650 per
hectare. In the most recent year
this depletion charge was just
£7.45 million, whereas timber
sales topped £27 million.

The total cost of running the
Coillte forest products division
is put at just under £26 million
(including the &7 million deple-
tion charge), leaving the division
operating at a small surplus.
However, administrative costs of
£5.7 million and other “ancillary
costs” leave the books showing
a loss of over &4 million.

The selling price of a cubic
metre of timber last year was
around £18 but the depletion
charge of £7.45 million suggests
that the charge in the accounts
for timber harvested and sold
was around £5 per cubic metre.
It is little wonder then that a profit
is being reported.

The very low depletion charge
derives directly from the very
low value placed on the forests
inherited by Coillte in the open-
ing balance sheet. If for example,
the auditors Price Waterhouse
and Oliver Freaney had decided
to value the inherited forest at
closerto £1 billion, the depletion
charge would be in excess of
£12 million and a much bigger
loss would have to be reported.

Private sector forestry firms
also claim that whereas it is
costing Coillte around £2,500 to
create a new hectare of forestry,
the market value of newly affor-
ested land (net of EC grants) is
around £1,400. Thus they argue
that a loss of over £1,000 is
being created for each hectare
which is afforested.

A spokesman for Coillte con-
firmed that it was costing around
£1,400 to plant a hectare of for-
est in addition to land acquisi-
tion costs of around £1,000.

But he said that to compare
this sort of forestry with that
which was inherited by Coillte
was “like comparing apples and
oranges”. The yield on newly
forested land was far higher
than the average yield on the
total stock of forestry.

Sunday Business Post,
24th June 1990.
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Forestry Projects

‘Ruining’ Ancient Sites

Dozens of known archaeological sites throughout the country,
including cairns, ring-forts and souterraines are being destroyed
by the new wave of commercial forestry plantations, according to a
preliminary report compiled by archaeologists in the Office of Public

Works.

The report, which was drawn
up by the Sites and Monuments
Record Office, has been submit-
ted to the Irish Association of
Professional Archaeologists and
the State forestry company,
Coillte Teoranta, in the hope
that new guidelines will be
formulated to protect ancient
sites threatened by afforestation.

The toll of destruction high-
lighted by the report includes an
Iron Age hillfort and field system
at Muckelty, Co. Sligo, which has

been ploughed up and planted
with trees, and a Bronze Age
caim in Cloghleagh townland,
Co. Wicklow, which has also
been “levelled and planted”.

In Rathlackan, Co. Mayo, a
court tomb dating from 3000
BC has been “badly damaged
by forestry” and the adjoin-
ing field system and house
sites “destroyed”. In Tooreen,
Co. Waterford, a Bronze Age
complex, including stone cir-
cles, ceremonial enclosures and

ancient cooking sites, has also
been “badly damaged”.

The preliminary report only
covers the counties of Dublin,
Kerry, Kilkenny, Leitrim, Mayo,
Sligo, Waterford and Wicklow.
However, Mr. Michael Gibbons
and Ms. Geraldine Stout, of the
Sites and Monuments Record
Office, say it is likely that the rate
of destruction is just as serious
in other parts of the country.

Given the scale of the planting
which is now taking place, the re-
port recommends the establish-
ment of an archaeological unit to
assess forestry proposals so that
the “rich heritage of historic and
archaeological remains of nation-
al and international importance”
is not unwittingly damaged.

Irish Times,
18th June 1990.

Firms Paying £700 for Forest Acres

Land suitable only for forestry continues to make high prices,
with up to £700 per acre being paid in some parts of the country.

Competition is so fierce be-
tween the companjes involved
that they have been paying more
than what is regarded as the
marginal level for an economic
return.

Practically all the deals in-
volving the highest prices have
been done by private treaty, and
auctioneers are reluctant to go
on the record about them, due
to the confidential nature of a
transaction in these circum-
stances.

But a number of agents —
in the west, south and west-
midlands — have spoken to us
off the record to highlight the
extraordinary demand for this
sort of land, which up to a year or

two ago had absolutely no value
in its own right.

“Before this you couldn't sell
the land that's now being bought
for £600and £700an acre”, said
one. “In recent months we have
had up to five different compa-
nies making offers for the same
pieces of land.”

Location is of prime impor-
tance in getting top price,
according to the auctioneers.
Closeness to a good road makes
it easier to get planting equip-
ment in and out, so this will add
to its value.

Land that is very wet is less
valuable because of the differ-
ent conditions machinery would
have to work in. Steep slopes on

property also affect its value.

Up to recently, the only way
this sort of land changed hands
was when lumped in with other
property as part of a larger hold-
ing. Now these holdings have
become relatively hugely valu-
able in their own right. The
general run of prices, however,
isonaverage alotlessthan £700
peracre. It cango aslowas £300
— still an awful lot more than it
was worth, say, five years ago.

This lower price would be for
the larger acreages of poorish
land with difficult access. Smaller
acreages of the same quality ap-
pear to be making up to &450-
£500.

Irish Independent,
26th June 1990.



Obituary

JOHN O’DRISCOLL
1937-1990

John and I first met as forest workers
in Germany in 1958 and spent the sum-
mer in the forest of Zang, occupying a
fairytale log cabin in the woods. He had
by then completed a term as a forest
worker in Glenealy, Co. Wicklow, an
area and a county for which he retained
a special place in his affections.

Graduating in 1960, he joined the
Forest Service in the fledgling Research
Section and shortly became responsible
for genetics, which was to be a primary
interest throughout his career. He was
in due course invited to lecture forestry
students at UCD on the subject and this
he did with great enjoyment for twenty
years.

John’s work in provenance trials and
plant breeding brought him recognition
abroad as well as at home. He became
Chairman of the IUFRO working party
on Sitka spruce in 1972 and continued
in his chairmanship until his untimely
death.

He enjoyed travel and was a good
ambassador for Ireland and for Irish
forestry. He and his wife Fionnuala wel-
comed many visitors to their friendship
and their home.

One of John’s first tasks as research
officer in charge of genetics was to
investigate the provenances of lodgepole
pine as a species of especial interest in
Ireland. His knowledge of the species
became renowned and he was far ad-
vanced with his intention to submit his
work for a doctorate degree.

John’s love for Wicklow reached full
flowering when circumstances provided
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an area for a research nursery at
Kilmacurragh in 1974 as part of the
illustrious gardens. There he initiated
the nursery and led its development with
great joy. A great burden in his last ill-
ness was his frustration in not being able
to get back to his beloved work.

From 1978 responsibility for the John
F. Kennedy Park was added to his
charge. His many contacts abroad were
of value in expanding the collections and
in making them more meaningful for this
country.

With the establishment of Coillte Teo
in 1989, John, as senior serving research
officer bore the care of elucidating a
role for research in the changing world
of commercial emphasis. He was happy
to have a real role acknowledged and his
own dedication to research recognised.

John died at home on April 6th 1990
where he had been devotedly attended
for several months by a brave Fionnuala
and their children, of whom Eoin had
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already followed his father into forestry.

Fate ordained that John should die on
a day when the Society of Irish Foresters
was holding a day’s symposium and it
was to a hushed and saddened audito-
rium that the President Bill Wright an-
nounced his passing and paid touching
tribute to him. In the normal way he
would have been deeply involved in the
symposium as he had been in the Soci-
ety throughout his career. He served for
four years as Secretary and was in turn
Treasurer and he served two periods
as Vice-President. He was honoured in
becoming President in 1980 for a two-
year period.

John’s attitude to anything he did was

wholehearted and, as became a good
researcher, painstaking in attention to
detail. He enjoyed woodwork, again
very aptly, and his craftsmanship in
everything from model-making to furni-
ture and even to his precisely planned
book racks were a joy to the eye.

His ‘wife Fionnuala mourns a loving
husband and Eoin, Conor, Roisin and
Killian a devoted father. To them his
untimely death has been a tragic loss
and his wider family and his friends in
forestry have lost a good man.

Ar dheis Dé a anam.
Jack Durand.




Book Reviews

Trees of Nigeria by R. W. J. Keay.
Published by Clarendon Press, Oxford.
1989. 476 pp. £50. Hardback.

ISBN 0 19 854560 6

The book presents 86 Plant Families,
417 genera. and 935 species of trees
found in Nigeria. Savanna trees greater
than five metres height, rainforest trees
limited to eight metres and greater, and
a selection of introduced trees known
to regenerate freely in Nigeria, such as
the genera Pinus, Casuarina, and Euca-
lyptus, are included. Trees of Nigeria is
a revised and shortened version of Ni-
gerian Trees (2 vols. 1960, 1964), also
compiled by Dr. Keay with co-authors
C. F. A. Onochie and D. F. Stanfield.
In the present version, the author drew
on the extensive data base of the former
volumes whilst paying careful attention
to recent taxonomic developments. It is
interesting to note that since the 1960-64
period, 8 Plant Families, 24 Genera and
34 Species of trees can be added to the
Nigerian Flora listing.

Identification keys, systematic descrip-
tions and a broad range of up-dated
information contribute to the quality and
value of this book. Easily observable fea-
tures based on the morphological features
of leaf, flower and fruit, form the basis
of the keys for Family, Genus and Spe-
cies identification. They are maintained
constantly except where special features
are more appropriate e.g. latex present
with a fleshy stem as in the Family
Euphorbiaceae. There are only limited
requirements for the use of a magnifying
lens during the identification procedure,
although careful measurements of leaf,
stalk and fruit parts are essential when
following the generic key. Illustrations
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(165) assist in species identification; 32
of these help to describe members of the
large and often confusing Leguminosae
Family. Flowering shoots, flowers, fruit
and leaf parts are highlighted in these fig-
ures, with longitudinal and cross-sections
of reproductive parts included for certain
species. Fruits are often the most reli-
able means of identification for certain
species and some genera. Of particular
interest are the 8 species of the Genus
Terminalia and a range of the Family
Caesalpinaceae, distinguished graphically
through a comparison of their seed-pods.
The reliance on leaf, flower and fruit for
identification places some limits on the
application of this key however, as the
absence of some or all of these parts at
certain times of the year clearly inhib-
its identification or verification. This is
particularly true perhaps in the case of the
savanna group which can contain species
of a deciduous or semi-deciduous nature.

Although this book refers specifical-
ly to trees in Nigeria, the information
is readily applicable in other parts of
Tropical West, Central and East Afri-
ca. A reference guide to eight other
Tropical African Floras is incorporat-
ed into the text which facilitates fur-
ther investigation for the less common
trees. Family and generic name deriva-
tions are explained in a very interesting
way. Authorities, early nomenclature
and distinguishing traits of each genus
are presented followed by a key to the
most common species. Each species is
similarly assigned to its authority and
relevant Flora. A special feature of this
work has been the inclusion of species
vernacular names. This greatly enhances
the value of the book particularly for
in-country research and field applica-
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tion. Igbo, Ido, Hausa, and Yoruba are
the most commonly used throughout,
although twenty-nine other vernacular
languages are also used, including Ara-
bic. All are found with botanical names
in vocabulary listings at the end of the
text. Useful information regarding habi-
tat and range of distribution is provided
for each species, with comments on farm
regeneration for some trees.

There is a lack of information pro-
vided relating to the timber characteris-
tics of most trees. The uses of these trees
and the range of products to be derived
from them are without doubt immense.
Unfortunately it is beyond the scope of
this book, and perhaps understandably,
as the subject is so diverse and variable
within regions. Some comment regard-

ing the deciduous or evergreen tenden-
cies of the trees dealt with, could have
been valuable. Because of the height
limit (5m), imposed on savanna trees,
suffrutix species are excluded, and as
already mentioned, so are most of the
understorey and shrub components of
rainforest groups.

This book however succeeds in
assembling and presenting descriptions
and information relating to complex and
diverse tropical ecosystems. It has a wide
application area, both as a key and also
as an excellent up-dated reference for
workers not only in Nigeria, but also in
many regions of sub-Saharan Africa.

Philomena Tuite

Silvicultural Systems by John D.
Matthews. Clarendon Press, Oxford.
1989. 284 pp. Stg£32.50 Hardback.
ISBN 0-19-859491-7

Faced with forest destruction over the
centuries foresters in central Europe
drew on their accumulated experience to
design systems of silvicultural manage-
ment for the purpose of sustention
and renewal. These silvicultural sys-
tems have been described by many
authors including R. S. Troup whose
well known text, published in 1928 and
revised in 1952, is long out of print.
This book by Professor Matthews is
the most recent on the subject and will
be welcome by students and foresters
looking for a comprehensive up-to-date
text. The book is divided into two parts;
Part I provides theoretical background
and covers approximately one quarter

of the text while Part II presents the
silvicultural systems.

Part I, comprising Chapters 2 to 5,
sets the scene for the readers study
of silvicultural systems by providing an
outline of the foundations on which the
systems are based. Chapter 2 introduces
the reader to forest ecology and genet-
ics. The forest ecosystem is outlined
and contrasted with clear felling which
breaks the hydrological and nutrient
cycles and interrupts the development
of annual increment. The evolution of
modern forestry in central Europe dur-
ing the 18th century showed a tenden-
cy towards rigid methods of silviculture
with regular crops of one species and
rigid methods of management. Since
the foresters task was to re-establish
and expand a depleted resource these
methods were appropriate for the time
but it soon became apparent that there
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were conditions of terrain, soil, and cli-
mate unsuited to the growth of pure
regular stands of one species. The 19th
century saw foresters moving towards
more flexible methods of silviculture and
management, more regular forms of for-
est stands and a conviction that mixtures
were desirable. This in turn led to the
evolution of the ‘natural’ approach to
forestry based on the ecology of natural
indigenous stands. The author maintains
that the basic concept of the forest as
an ecosystem is not forgotten but the
emphasis has shifted to the development
of techniques that increase production of
a specified raw material for industry.

The advantage of mixtures and irregu-
lar stands are explained and numerous
examples cited to illustrate the benefits
of mixtures including the nursing effect
of Japanese larch on Sitka spruce in
Ireland and the suppression by beech
of epicormic branches in the oak/beech
mixtures of the Spessart.

In Chapter 3 the author describes the
protective functions of managed for-
ests. In mountainous regions the role
of forests in protecting against ava-
lanches, landslips, erosion and floods is
well recognised and silvicultural systems
have evolved to cater for this purpose.
Forests on water catchments have some-
times led to controversy because of the
high level of evapo-transpiration from
foliage. It is accepted that the water
yield from a forested catchment is of-
ten reduced but compensatory features
are regularity of supply, with peak flows
lower and later than from grass and
a much higher water quality, low in
suspended solids, nutrients and pesti-
cides leached from the soil.

Forests also play a role in the
conservation of wild plants and animals.

Even when the principal function of the
forest is to produce timber, improve-
ment of habitat for native wildlife is very
often an associated function. The prac-
tice of sustained yield of timber provides
amosaic of stands, differing in area, age,
height and canopy development which’
together form the ideal wildlife habitats.
Inregard to forests and the landscape the
point is made that the visual impact of
several silvicultural systems can be made
more acceptable by considering the size,
shape and arrangement of fellings. To
the general public a clear cutting is usual-
ly regarded as forest destruction rather
than a prelude to forest renewal.

Chapter 4 deals with the protection of
forests against biotic and abiotic factors.
Some good advice is proferred to help
increase the resistance of forests to wind
damage. Fellings that suddenly expose
the interior of the stand to wind should
be avoided as should large clearings and
small scattered coupes within mature
crops. As a general rule felling direction
should be against the prevailing wind.
Where snowfall is heavy an irregular
crop will be less susceptible to snow
damage than a regular crop. Protection
agains fire is best achieved by a mosiac
of small stands of different species.

Protection of the forest against dis-
ease, insects and animals is very much
a matter of prevention through good
management practices. This is especially
the case in protecting against damage by
deer and the author describes how win-
ter feeding will minimise damage and
provide a revenue from venison, stalking
and the sale of live animals.

Protection against air pollution is
treated very briefly. Apart from listing
the most important gaseous pollutants
and mentioning their effects on Norway
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spruce and Scots pine in Germany and
Czechoslovakia there is little opportu-
nity to develop the subject in a book on
silvicultural systems.

In Chapter 5 the author summarises
and comments on several topics in for-
est management from the viewpoint of
silvicultural systems. The role of forest
management is outlined and the read-
er is introduced to the division of the
working plan area. The relationship be-
tween sustained yield and normal grow-
ing stock is explained in the context of
yield regulation. Recognising that treat-
ment of the growing stock is only a part
of forest management the author moves
on to describe harvesting systems and
the planning and designing of forest road
networks. This is followed by a short
discourse on the influence of timber
markets on silviculture, reminding the
reader that the silvicultural treatment
of managed forests depends greatly on
the value in commerce of the timbers
produced and on the specifications re-
quired by those who process and use
the timbers. To quote Lord Bolton “no
industry of any sort whatever can pros-
per if it consistently floods the market
with second or third rate material. First
quality timber can always command a
fair price, while poor quality timber,
except in times of great scarcity, is - and
rightly so — a drug on the market”. The
Chapter concludes with guidelines on
the design of forests and their social as
distinct from their productive functions.

Part II (Chapters 6 to 20) deals with
the silviculatural systems in practice,
beginning with the simplest of all high
forest systems, the clear cutting system.
Clear cutting has been practised for
many centuries, first with natural and
then with artificial regeneration, but it

was systematised in its present form only
at the beginning of the 19th century.
There are many variations of the system.
The form most widely used in these is-
lands, clear cutting followed by planting,
is treated at length by the author. The
attendant operations of slash treatment,
ground cultivation and drainage, weed
control and supplementary nutrition are
also described. Another form of artifi-
cial regeneration is by direct seeding,
particularly aerial seeding, a method
used extensively in North America for
pine and Douglas fir.

Artificial regeneration with the aid of
field crops was quite common in Europe
at one time but it is now virtually obso-
lete there. It has, however, grown great-
ly in importance in tropical countries as
a form of shifting cultivation. The so-
called taungya plantations in Burma is
probably the best example of regenera-
tion by this method.

Clear cutting may be followed by
successful natural regeneration, either
from seed on the ground or disseminated
from adjoining stands. The best known
example of the former is in the Mari-
time pine forests on the coastal dunes
of the Landes in South-western France.
There are many modifications of the
system to encourage regeneration from
seed disseminated from outside, notably
patch felling, strip-like clear cuttings,
progressive fellings and felling in alter-
nate strips. Each is described in turn
and the author then summarises the
advantages and disadvantages of the
system. Although the system produces
even-aged stands, it is pointed out that
clear-cutting does not demand the grow-
ing of pure crops, as is sometimes al-
leged.

The Shelterwood Systems are dealt
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with in Chapters 7 to 12. The first of
these chapters provides an overview
of what a shelterwood system entails
emphasising that, in general, the system
aims at natural regeneration in contrast
to the clear cutting system which usual-
ly relies on artificial regeneration. The
Uniform System is described in detail
using a typical young even-aged crop
of oak or beech as an example. This is
followed through the stages of its life
until it reaches maturity and is removed
to make way for a new crop. Heights at
which cleaning, thinning and selection
of ‘main-crop’ trees occur are provided
making it easier to visualise what takes
place. The author traces crop develop-
ment through the ‘education’ stage to
the seeding, secondary and final fellings
and establishment of the young crop.
The rule that the silviculturist should
‘follow the regeneration’ is emphasised,
so for braodleaves secondary fellings
should take place when the leaves are
present. Pursuit of regeneration can
sometimes conflict with yield and the
interrelationship between the two is ex-
plained in the context of periodic blocks
with given rotations and regeneration
periods. A good example of application
of the system is provided for the oak
forest of Belleme where it was intro-
duced in 1856 on a 200 year rotation
and eight regeneration periods of 25
years. This has been adhered to ever
since. It is interesting to note that al-
though the original application of the
system is associated with Germany it is
now most widely used in France where
it is applied to regenerate 90 per cent of
the oak and beech forests.

Other shelterwood systems, notably
the Irregular Shelterwood System and
the various strip systems either draw

on elements of the Uniform System or
evolved directly from it. An experiment
in the forest of Ae during the 1960s,
when attempts were made to determine
the applicability of the Group System to
the regeneration of semi-mature Sitka
spruce, makes interesting reading and
illustrates the facility with which the spe-
cies can regenerate. Foresters interested
in the application of shelterwood sys-
tems over tracts of tropical moist forest
will welcome the chapter on this top-
ic which includes experiences in West
Malaysia, Uganda and India. The sys-
tem is based on the principles of the
Uniform System in which the seeding
felling consists of a general opening
of the canopy by cutting climbers and
progressively reducing the middle sto-
rey by felling, girdling or poisoning the
unwanted trees.

The Selection System is largely con-
fined to the mountains of the Vosges,
Jura, Alps and the Black Forest range
where it is highly regarded for its
protective and visual amenity proper-
ties. Chapters 13 and 14 describe the sin-
gle tree selection and group selection sys-
tems citing many examples of the latter
system in Belgium and England where
conversion from regular to irregular for-
est has taken place over the past few
decades. Although the Selection System
arose from a primitive form of selective
cutting dating from early times it has
evolved into a highly scientific method
requiring a great deal of expertise.

Chapters 16 to 18 deal with the cop-
pice systems. Simple coppice’ is the
oldest silvicultural system known and
was widely practised up to the 19th
century for fuelwood and small size
material. Many countries have under-
taken programmes of conversion to high
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forest but there are still extensive areas
remaining as in France where there are
5 million ha. The reader is provided
with information on the species most
suited to coppice as well as the cutting
method, the most suitable season, the
rotation and method of working. Cer-
tain modifications of the ‘Simple cop-
pice’ have taken place and some are
described in great detail. The basket
willow coppice, which is an agricultur-
al rather than forest crop, is widely
known. Another form, short rotation
coppice for energy, became prominent
during the 70s and its development is
recorded. Eucalyptus coppice is treated
as a separate form and it is estimated
that most of the 4 million ha of Euca-
lyptus in the world is managed as coppice
with a common cutting sequence of four
crops in 22 years. Although the coppice
system is out of favour in Europe it is
being widely used in developing coun-
tries and its importance is increasing as
populations continue to rise.

The Coppice Selection System has
long been applied in certain parts of
Europe, although it is now less com-
mon than it used to be. In principle the
working of the system is similar to the
Selection System in high forest. Coppice
with Standards was the principal system
applied to oak in Britain up to the middle
of the 19th century. The standards were
much in demand for shipbuilding and the
coppice provided firewood. With indus-
trial development, more extensive use
of coal and the introduction of iron in
shipbuilding, the system has been in de-
cline and considerable areas have been
converted to high forest.

The process of conversion from one
silvicultural system to another is detailed
in Chapter 19. The methodology is de-

scribed and examples are given of differ-
ent kinds of conversions which supple--
ment those already provided in the chap-
ters on clear cutting and group selection
systems. Conversion usually follows for-
est degradation and is appropriate under
certain conditions which are listed by
the author. The main silvicultural tech-
niques used in conversion are; improve-
ment fellings, enrichment and replace-
ment. The approach to each is explained
particularly in relation to improvement
and enrichment of tropical mixed forest.

The French ‘conversion classique’ ap-
proach will interest readers wishing to
convert coppice with standards to uni-
form broadleaved high forest. Continu-
ity of management over a long period is
needed for success so it may be more
applicable to State owned forests. A
modification of the system involving
conversion through intensive reserva-
tion is also an option.

The final Chapter provides an
introduction to agro-forestry systems.
Next to the chapter on coppice selec-
tion it is the shortest in the book and
does little more than draw attention
to the contribution that the silvicultur-
al systems can make to agro-forestry
systems. Two systems are mentioned;
silvo-pastoral systems, of which the
widely spaced Radiata pine system
in New Zealand provides an example
and agro-silvopastoral systems which
is illustrated by a poplar growing
undertaking at 8m spacing for 22 years.

The book provides one of the most
comprehensive descriptions of silvicultur-
al systems available in the English lan-
guage. Although the systems are essential-
ly central European in origin the underly-
ing principles have been adapted to the
practice of silviculture all over the world
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and the adaptations have been successfully
captured by the author. The publication
will therefore be welcomed worldwide by
both forestry students and practitioners.
Since Troup’s text on the subject is of
limited availability in libraries, this book
will be particularly welcome to students.
Its well structured chapters and lucid,
flowing style complemented by indented
highlighting of essentials make it the ideal
textbook.

For practising foresters the book pro-
vides a timely reminder that systems
other than even-aged monocultures are
possible and may well be more suitable
in the long-term. It can certainly be ar-
gued that just as continental foresters
of the last century found it necessary
to diversify so today’s foresters dealing
with first generation plantations should
consider the introduction of mixtures
and shelterwood systems in the sec-
ond rotation. While this may mean
some sacrifice of short-term gains it
will eventually lead to a more stable
ecosystem providing for continuity of
supply for present and future genera-
tions. Foresters who wish to choose this
course will find the book invaluable.

It is inevitable that readers will wish
to draw comparisons between the book
and Troup’s text of the same fitle.
There are indeed many similarities. The
French and German terminology used
by Troup has been maintained and Span-
ish has been added. The format and style
are similar as are many of the figures
depicting the various systems and the
practice of summarising the advantages
and disadvantages of each system has
been maintained.

It is a tribute to the author that he has
retained many of the excellent features
of Troup but this book is much more
than just an up-to-date edition of that
text. Part I alone would stamp this book
as a separate entity but there are many
other features such as the addition of the
Tropical Shelterwood System and the
inclusion of the alternate strip method in
the Clear Felling System which gives the
book an identity of its own. Yet it shares
with Troup’s text the feature of being
an eminently readable and essentially
practical book and this should ensure its
wide acceptance.

Padraic M. Joyce.
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NEW LOGO FOR SOCIETY

The Council of the Society has ap-
proved a new logotype which is timely
as the Society will celebrate its 50th
Anniversary in 1992.

The logo will have a broad applica-
tion including letterheads, brochures,
journal, exhibition stands, membership
application forms, educational certifi-
cates, etc. :

The design uses a silvicultural theme
incorporated in the acorn symbol to
reflect the Society’s main aim - to
advance and spread the knowledge of
forestry in all its aspects. While the
Society continues to evolve and influ-
ence change in Irish forestry develop-
ment, its educational role has remained
consistent. In the process it has been
able to attract a wide audience from the
specialist to the general interest groups.

The designer of the logo is Society
P.R.O. Donal Magner. His previous de-
signs for the Society include Foresters/

Educational Award Certificate, exhibi-
tion magazines and logos for Wood
Ireland and Forestry '88 shows.

A former forester in Laragh he is
now Communications Co-ordinator with
Coillte.

Sincerest thanks are due to Donal for
the time and effort he spent on the de-
sign and we must highly compliment him
on the outcome.

ANNUAL GENERAL MEETING

Minutes of the 48th Annual General Meeting
Thursday 5th April, 1990
Agricultural Building, University College Dublin

The President, Mr. W. Wright in the chair.

Attendance

J. McLoughlin, F. Mulloy, E. P.
Farrell, L. Furlong, A. J. van der Wel,
A. Pfeifer, J. Fennessy, D. Magner, P.
Breathnach, J. Durand, M. O’Brien, P.
Doolan, G. Gallagher, N. O Carroll and
E. Hendrick.

Apologies
K. Collins and R. Whelan.

Secretary’s Business

The minutes of the Forty Seventh
AGM were read. The sentence un-
der Any Other Business: ‘F. Mulloy
stressed the need to issue Certificates
to Coillte’s Foresters before the EC
reciprocal recognition of qualification in
1992’ was amended to read: ‘F. Mulloy
stressed the need to seek to have Certifi-
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cates issued to Coillte’s Foresters before
the EC recognition of qualifications in
1992’. The minutes were then signed.

Matters Arising from the Minutes

The President stated that the sugges-
tion from the previous AGM that An
Post should be approached to issue
a stamp to commemorate the fiftieth
anniversary of the Society was being
pursued.

Following a suggestion at the previous
AGM the Society has become affiliated
to the Tree Council of Ireland. Alistair
Pfeifer has been appointed the Society’s
representative on the Council.

The Foresters Certificates mentioned
at the last AGM have been printed and
were to be presented at the symposium.

Preliminary work has been done on
the proposed Society Tour to North
America and a number of organisations
have been approached for sponsorship.

Council Report 1989

The report having been circulated to
members was taken as read. F. Mulloy
and N. O Carroll congratulated the
council on organising the successful
Wood Ireland Exhibition at Belfield in
October and proposed and seconded the
report.

Abstract Accounts

The Hon. Treasurer presented the
Society’s audited accounts for 1989. He
informed the meeting that currently the
accounts were in a healthy state, mainly
as a result of the increased subscription
rate from the beginning of 1990. Adop-
tion of the accounts was proposed by J.
Durand and seconded by G. Gallagher.
At this point the President paid thanks
to the outgoing council for their work
during the year.

Confirmation of Elections

The meeting confirmed the 1989
Council Elections as follows: Presi-
dent, W. J. Wright; Vice-President, E.
P. Farrell; Hon. Secretary, K. Collins;
Hon. Treasurer, K. Hutchinson; Editor,
A. Pfeifer; Business Editor, J. Gilliland;
Public Relations Officer, D. Magner;
Hon. Auditor, W. H. Jack; Technical
Councillors, P. Breathnach, P. Doolan,
J. Neilan; Associate Councillor, L. Fur-
long.

Motion

That the annual subscription rate for
retired members, over the age of 65,
be set at 50% of the rate for working
members. The new retired members’
rate being optional and to come into
effect from 1st January 1991.

Proposed by C. Kilpatrick.
Seconded by M. O’Brien.

Following discussion an amended mo-
tion was put to the meeting: That the
annual subscription rate for members
over the age of 65 be set at half the
current rate. The rate being optional and
to come into effect from the 1st January
1991. The amended motion was passed
unanimously.

Any Other Business

N. O Carroll suggested that the direc-
tions to authors in Irish Forestry should
include the stipulation that material
which has been published elsewhere
should not be submitted for considera-
tion by the editor of Irish Forestry.

E. Hendrick stated that the Society
had made a submission to the Cut-
away Bog Committee established by the
Minister for Energy.

A new Society logotype, designed by
Donal Magner, will appear on all Society
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material. The President paid thanks to
D. Magner for his work.

The Editor, Alistair Pfeifer appealed
to Society members for articles for Irish
Forestry. He pointed out that these need
not be of a research nature and articles
on any topic will be considered.

There was discussion on the need for
the Society to develop a voice in profes-

sional forestry matters. The President
pointed out that a Constitution Commit-
tee had been convened under the previ-
ous council and it was anticipated that
its work would be continued by the
incoming council.

E. Hendrick (for K. Collins,
Hon. Secretary).

EDUCATIONAL AWARD FUND
FOR YEAR ENDED 31st DECEMBER 1989

1988 RECEIPTS 1989 1988 PAYMENTS 1989
1,453.47  To Balance from last account  1,510.67 100.50  Awards =
67.29  To Interest 109.79 1,510.67 By Balance 1,620.46
— To Donation —
90.41 To DIRT Refund —
1,620.46 1,611.17 1,620.46

1,611.17

I have examined the above accounts, have compared with vouchers, and certify same to be correct, the
balance to credit being IR£1,620.46 which is held in the Trustee Savings Bank Investment Account 30013591.

Signed: W. H. Jack, Hon. Auditor



SOCIETY OFIRISHFORESTERS-STATEMENT OF ACCOUNTSFOR YEAR ENDED 31st DECEMBER 1989

1988
3,718.33

6,625.29
222.73
2,888.42

47.12

25.66
870.00

14,397.55

RECEIPTS

To Balance from last account

To Subscriptions Received
Technical 1989
Technical 1988
Associate 1989
Associate 1988
Student 1989
Student 1988
Other Arrears
Advance Payments

To Interest on Investments
Savings at Ulster Bank
Educational Building Society

To Journal

To Gains on Sterling

To Wood Ireland Repayment
To RTE Refund

To Donation

To Forest '88

1989

1,216.24
5,976.09
444.80
1,314.50
199.00
130.00
35.00
134.98
1,267.43

9,501.80
136.27

7.48 143.75

2,233.24

40.77

500.00

57.50

10.50

718.50

14,422.30

1988

237.50
3,448.50
2,631.32

610.00

185.50
3,109.60

823.56

888.37
177.46

200.00

870.00

1,216,24

14,397.55

PAYMENTS

By Stationery and Printing
By Printing of Journals
By Postage

By Expenses re Meetings
By Bank Charges

By Secretarial Expenses
By Value Added Tax

By Examination Expenses
By Miscellaneous

By Insurance Liability

By Affiliations

By Honoraria
Secretary
Treasurer
Editor
Business Editor

By Wood Ireland

By Forest "88 Show

By Balance
Current Accounts
Savings Accounts
Educational Building Society

1989
136.30
5,978.50
1,304.29
26.50
94.48
1,468.90
321.73
57.55
30.80
888.38
50.00
50.00
50.00
— 150.00
500.00
1,695.59 °
1,598.16

171.62 3,465.37

14,422.30

I have examined the above accounts, have compared with vouchers, and certify same to be correct, the balance to credit being IR£3,465.37 which is held in
current accounts at the Ulster Bank (IR£1,770.91 less IR£75.32 in uncashed cheques), Ulster Bank Savings Account 08778241 and the Educational Building
Society Account 11304413. There is a holding of IR£100 Prize Bond Number R855061/080.

Signed: W. H. Jack, Hon. Auditor
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SPRAY-CHEM PRODUCT RANGE
FOR FOREST WEED CONTROL.

Mixture B:

Improves the reliability of weed control,

Reduces the risk of wash off by rain,

Improves the herbicidal activity on Roundup,
Dissolves the Waxy cuticle present on some leaves.

Lignum Granules (10% Atrazine, 10% Dalapon):
For control of grass weeds in young plantations,
Widely used and trusted by British Forester,
Effective against a wide range of weeds.

Atrazine Flowable 50%
For use in Forestry.

Roundup Pro:
A new Glyphosate herbicide specifically designed for the amenity and
industrial weed control user.

Garlon 4:
A highly effective selective scrub and brushwood herbicide.

Arsenal:
The new chemistry product for total weed control in Forestry.

Rival:

Mixture of Glyphosate and Simazine gives unrivalled weed control in
industrial and amenity situations.

Also Available

Selectokill Spot Gun
A highly efficient hand applicator for the accurately measured spraying
of chemicals in agriculture, horticulture, forestry and industry.

For any Forest weed control problem consult:

Spray-Chem Ltd

131D Slaney Road, Dublin Industrial Estate, Glasnevin, Dublin 11.
Telephone: 01.309099 Fax 01.309985




Suppliers of Quality Timber

Aughrim, Co. Wicklow

Ireland’s largest producer of

KILN DRIED
STRUCTURAL TIMBER

Main suppliers of tannalised fencing posts and
rails to local authorities throughout Ireland.

For all your timber requirements contact us
at any one of our three locations:

AUGHRIM, CO. WICKLOW
Telephone: 0402-6228
Telex: 80438

FERMOY, CO. CORK
Telephone: 025-36455
Telex: 75176

MOUNTRATH, CO. LAOIS
Telephone: 0502-32108
Telex: 60029




Mahon & McPhillips

(Machinery) Ltd.
Dublin Road, Kilkenny

For
Bonser and Bray Timber Handlers
60 to 160 h.p. Rigid or Artic
Buckets — Grabs — Clamps




The qrouml rule
in caring for frees-

Gardoprim 500FW

-‘weed control

v Revolutionise weed controlin
forestry by treating with Gardoprim.

It can safely be applied at any time
of year, before or after planting and
contains the soil acting herbicide

-~ Terbuthylazine, giving season-long
control of weeds.

5 W

~u /.

CIBA-GEIGY Ireland Ltd., Agricultural Division,
Industrial Estate, Waterford.
Telephone 051-77201.



W. DEACON & SONS
LIMITED

SUPPLIERS OF TIMBER FOR

ROOFING
FARM BUILDINGS
POST & RAIL FENCING
PALLET BOARDS

ALSO AVAILABLE

TREATED AND KILN DRIED TIMBER
ROOFS A SPECIALITY

Please Ring For Quotation

SAW MILLS
BALLON, CARLOW

Telephone: (0503) 57178/57293. Telex 60658.




T. J. O’Mahony & Son
Ltd.

Ballymount Road, Walkinstown,
Dublin 12.
Suppliers of Finest Irish Softwood,
Air Dried and Kiln Dried,
Cut to Your Exact Requirements.

Also Best Quality Irish Hardwoods

Telephone 504181

MICHAEL GABBETT LIMITED

Forestry Spraying

Specialists in mechanical spraying in forestry situations:
— Band, overall and floodjet spraying;
— CDA and conventional spraying;
— Pre and post-planting weed control;
— Briar control;
— Rhododendron control;
— Combination ripping/spraying:
— Sprayer design and manufacturer

Ring us for a quote — distance no problem.

Michael Gabbett Limited,

Ballaghtobin, Callan, Co. Kilkenny.
Telephone: 056-25227
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GOOD TREES NEED GOOD CARE
GOOD PRINTING NEEDS EXPERT ATTENTION

Elo Press Ltd.

49 Reuben Avenue, Dublin 8.
Telephone: 531257/536219

PRINTERS OF
THE JOURNAL OF THE
SOCIETY OF IRISH FORESTERS




TUBEX
TREE SHELTERS

The first twin-wall
treeshelter with stake recess,
compact stacking, no damaging
wires, no splitting and no sharp
rim to harm bark or shoots.
From: HIGHBANK LTD.

CUFFESGRANGE, CO. KILKENNY
Telephone: 056/29918

F. M. MARR & SONS LTD.
Engineering Manufacturers, Agents & Stockists

Sole Agents For
Epsilon Timber Cranes for shortwood and also long poles.
Pullmaster Hydraulic Winch
Sunfab Hydraulic Pumps
Parker Filters, Fittings & Steel Tubing
Parker Karrykrip Portable Hose Assembly System
Ekte Stakes & Bolsters for Timber Trucks
o

F. M. MARR & SONS LTD.,
Head Office & Works,
Ballymoss Road,

Sandyford Industrial Estate,
Foxrock, Dublin 18.

Tel: 953101 (6 Lines)

Telex: 31583; Telefax: 952060




GLENNON BROS.
TIMBER LTD.
SAWMILLS, LONGFORD

Homegrown Softwood
Sawmillers

SUPPLIERS OF TANALISED TIMBER FOR:

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

Phone 043 6223/4




A. J. Navratil

FOREST NURSERY

Conifers & Broadleaves

Ballinacurra House, Midleton, Co. Cork.
Telephone: 021-631567 (Office) — (631598 Res.)

Cappagl Jlurseries
E

CAPPAGH, AUGHRIM, CO. WICKLOW, IRELAND

Proprietor: Telephone:
A.J. van der Wel Arklow (0402) 36114

GROWERS OF HARDY NURSERY STOCK

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

Please contact us for your plant requirements.

Inspection welcomed.




WOODLAND INVESTMENTS GROUP

BREAKING NEW GROUND
IN
IRISH FORESTRY

Irish Forest Nurseries Ltd.
Irish Forest Contractors Ltd.

Woodland Investments Ltd.

1-3 NEW DOCK STREET
GALWAY

PHONE : 091-62016 TELEX 50048




SAWMILL AND TIMBER MERCHANT

Specialist in Kiln Dried and Tanalised Native Timber

NEWTOWNGORE, CO. LEITRIM
PHONE: (049) 34208/34254

You don’t need to own woodland to join!

Irish Timber Growers
Association

welcomes as Associate and Corporate Members all
persons and companies with an interest in the promotion
of forestry in Ireland.

Information and details of Ordinary, Associate and
Corpcrate membership from:

ITGA

KNOCKRANNY, KILMACANOGUE, CO. WICKLOW.
Telephone: 01-863681

If you really believe in forestry — support the Private Sector




Basta

The better alternative

for weed control in forestry.

Basta is a new non-selective
contact herbicide. It may be
applied at any time of year
for effective weed control in
forests. Its low toxicity makes
it very easy to work with.

Basta is rapidly biodegraded
by microbes and non-target
organisms are not harmed.

Basta — Effective, versatile,
easy to use.

For further information contact:
Hoechst Ireland Ltd.,
Cookstown,

Tallaght,

Dublin 24.

Telephone: 511544

f*mﬂsm@eﬁim herbicide tor weed control ot
R G oo Cr o mreas.

eosvirocett

]

For use only a6 & herbiidt

Harmbish

ine coytast with
ke o1 i awaliowi)

i
i
i =
i
1
i
:
i

Bechatiatans Uimited
ﬁ@,"‘”?“’% Depaetment,
R Talagit, Dbt 74,
; 11544,



FORESTRY ABSTRACTS

The leading international abstracts journal devoted to forestry. Its
main sections are:

General publications and general techniques.

General aspects of forestry.

Silviculture.

Forest mensuration and management.

Physical environment.

Fire.

Plant biology

Genetics and breeding. Variation. Evolution.

Mycology and pathology.

Insects and other invertebrates.

Range.

Game and Wildlife.

Fish.

Protection forests. Watershed management. Soil conservation.

Other land use. Nature conservation. Arboriculture.

Dendrochronology and dendroclimatology.
The companion journal, Forest Products Abstracts, takes over from
the point a tree is felled, with some overlap of interest in such things
as forest roads, or wood anatomy etc. It is mainly concerned with
wood-based products, but also covers minor forest products. Pulp
and papermaking, as a special case, are only dealt with insofar as the
information is likely to interest forestry scientists or managers,
rather than the industrial sector.
The annual subscriptions for 1985, US dollars, in countries that are
not members of CAB, are:

Forestry Abstracts $358.60
Forest Products Abstracts  $173.80

All back issues are available. Microfiche editions of current issues
are published at 80% of the price of the paper editions. The
contents are also included in the CAB Abstracts online database,
available through DIALOG (and other systems in Europe).

For detailed information on the full range of information services in
these and related fields, and for particulars of introductory offers
and other discounts, please write to:

Commonwealth Agricultural Bureaux, Central Sales,
Farnham House, Farnham Royal,
Slough SL.2 3BN, England.




HYGEIA ¢

FOREST WEED AND SCRUB CONTROL
BREAKTHROUGH

NETTLEX BRUSHWOOD KILLER

Containing 24 % triclopyr as a low volatile ester.

Advantages
Rain fast Formulation.
Selectives Forest Crop Herbicide.
Rapid Foliage Browning on Sprayed Brush.
Especially active against Gorse and Broom.
Can be applied effectively as foliar spray.
Winter Spray, Basal Bark Spray, Frill Girdling.
Tree injection or cut stump treatment.
Cost Effective.

The New Answer
To
Forest Weed Problems

For Further Information, Contact:

HYGEIA LIMITED

Oranmore, Galway.
Tel. (091) 94722 Telex 50838




GRAINGERS SAWMILLS LTD.

P

Enniskean, Co. Cork.

Suppliers of all types of
construction timber including
Flooring, TV & G,

Architrave and Skirting.

Pallet, Padding and
Fencing Material.

For further information:
Phone: 023-47377, Telex: 75180




Three ways to keep
trees weed-free
with Roundup

Pre-plant treatment

Overall spraying of plantation areas
prior to planting. Target weeds should
be actively growing, with sufficient leaf
areato give goad reception of the
spray.Woody weeds, heatherand
bracken are best treated in full leaf or
frond, before the foliage changes
colourinthe autumn. Best results are
obtained between mid-July and end-
August, when brambles and most
scrub species will also be susceptible.

Overall treatment

During their dormant season, the

following species are tolerant to

Roundup:

Pine: Corsican, Scots, Lodgepole.

Spruce: Sitka, Norway.

Douglas Fir*

Japanese Larch**

Roundup applied from August to

end-February, after extension growth

has ceased and before buds swell in

early spring, will control actively

growing grass, broad-leaved and

woody weeds.

* treatonly in late summer months: avoid early
spring treatments.

**treat only during autumn and winter

Selective treatment

During spring and summer, Roundup
may be applied using a knapsack
sprayeror Micron ‘Herbi!

Care should be taken to prevent the
spray from contacting any part of the
tree. Use a tree guard to protect tree
growth from driftin inadvertent spray
contact.

Selective application of Roundup
herbicide can also be made using
specialised hand-held applicators,
such as the Weedwiper Mini.

® Roundup is aregistered trade mark of Monsanto

For details of application
techniques, please
contact yourusual
chemicals supplier.

ROUNDUP.
HERBICIDE BY Monsanto
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INSTITUTE OF PUBLIC ADMINISTRATION
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PART-TIME DEGREE COURSES FOR PUBLIC
SERVANTS INCLUDING HEALTH SERVICES STAFF

NCEA APPROVED
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Notes for the
Assistance of Contributors

The following notes are designed to aid the speedy processing
of scientific contributions to the Journal.

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

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

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

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

5. References should be in the following form:
GALLAGHER, G. and GILLESPIE, J. 1984. The economics of peatland
afforestation. Proc. 7th Int. Peat Cong. Dublin. Vol. 3:271-285.
KERRUISH, C. M. and SHEPHERD, K. R. 1983. Thinning practices in
Australia. A review of silvicultural and harvesting trends. New Zealand
Journal of Forest Science, 47:140-167.

Forestry Abstracts may be used as a guide in the abbreviation
of journal titles.

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

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

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