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Sycamore and Ash - A Review of Aspects Relevant to Irish Forestryiv

This review considers the potential of both sycamore and ash 

for forestry in Ireland. Any information, from Great Britain, 

Ireland and Continental Europe, deemed relevant and reliable is

summarized, including the nature of the planting material,

provenance testing, silvicultural practices and other factors

affecting growth and tree quality.

SUMMARY



1.1 OBJECTIVES
The major objective of this review is to collate and integrate the

e x t e n s i ve body of information on syc a m o re (Acer pseudoplatanus L . )

and ash (Fraxinus excelsior L.) available from a wide variety of

relevant fields of study (biology, ecology, silviculture, provenance

studies, breeding programmes, etc.) and geographical/cultural

‘provenances’ as possible in order to inform forestry practice.

Information not essential to tree improvement and timber quality,

such as site and climatic requirements, are not covered as they are

beyond the scope of this review.

1.2  ASH AND SYCAMORE IN GREAT BRITAIN AND IRELAND:
BACKGROUND
In Great Britain and Ireland, following decades of widespre a d

conifer afforestation, the planting of bro a d l e a ves has mark e d l y

i n c reased in the 1990s. When tree planting grants are sought, it is

c u r rent fore s t ry policy in both the Republic of Ireland and the UK

to re q u i re the planting of a minimum area with bro a d l e a ves. In the

Republic of Ireland the pace of planting has increased dramatically

over the past decade. The afforestation programme under the 1996

‘ Strategic Plan for the De velopment of the Fo re s t ry Sector in

Ire l a n d’ recommends planting 25,000 ha per annum until the ye a r

2000 and 20,000 thereafter to the year 2035. This should result in

the doubling of the forest estate. It is suggested that the priva t e

s e c t o r, and farmers in part i c u l a r, would plant about 2/3rds of the

total, and bro a d l e a ves would account for 20% of affore s t a t i o n

(Anon. 1996). Howe ve r, in the nort h - west of Ireland affore s t a t i o n

by farmers has recently slowed down (R. Ga l l a g h e r, pers. comm.,

1997). Bro a d l e a ves have also been considered in alternative land

use systems such as agro f o re s t ry and agre n f o re s t ry (Newman et al.

1989) where a tree crop is grown in conjunction with either

l i vestock grazing or a mixture of agricultural, energy and fore s t ry

c rops. The latter system, for example where syc a m o re is

interplanted with coppiced Alnus incana (L.) Moench, is designed

to provide shelter for sheep and cattle.

In Britain, as the quantity of broadleaves planted increased, it was

realised that the quality of the broadleaved planting stock had to

be improved. Over 25 million trees, mainly oak, ash, sycamore

and cherry, are planted annually in Britain using uncertified seeds

and unsuitable provenances (Cahalan et al. 1995). As a result the

Ministry of Agriculture Food and Fisheries (MAFF) initiated a

number of research projects including two in conjunction with

the Forestry Authority on the ‘Genetic improvement of

broadleaves for farm forestry’ (Cahalan 1993; Cahalan et al. 1995)

and one with Horticulture Research International (Hammatt

1995). Between 1990 and 1994, Cahalan et al. (1995)

investigated the selection, breeding, vegetative propagation and

genetics of (mainly) ash and sycamore. The main thrust of the

work was the evaluation of stands in England and Wales and

identification of potential seed stands or exceptional individuals.

Techniques for the vegetative propagation of individuals with

exceptional phenotypes were also investigated. Provenance test

trials of clonal material and seedlings from a variety of seed

sources (including continental ones) have been established.

Investigations on the phenotypic and genotypic variation of ash

and sycamore were carried out, including the relationship between

stem quality and the sex expression of ash and isoenzyme variation

in sycamore. 

The Horticulture Research International project was initiated in

1989 to apply horticultural expertise to improve the materials and

methods available for establishing farm woodlands (Hammatt

1995). Although most of the work relates to Prunus avium (L.) L.,

micropropagation rejuvenation techniques for ash have also been

developed (Hammatt 1994, 1996). Some of the work currently

carried out includes the genetic improvement of ash and sycamore

(Hammatt 1995).

In the UK, sycamore is one of the main species being assessed in

an EU-funded Silvopastoral National Network Experiment

(Sibbald 1990).

Although this recent research work was the first such scientific

investigation in Britain, much empirical work was carried out by

Lord Bolton and George Stevenson in Yorkshire particularly in

relation to sycamore. However, the research work undertaken in

the British Isles has been relatively limited compared to decades of

investigations carried out in Central Europe and in Germany in

particular. Little of this work has been taken into account in the

development of recent research initiatives in Great Britain and

Ireland probably as a result of the language barrier. However, it is

more difficult to understand why much of the extensive ecological

work on ash and sycamore in the British Isles or from elsewhere,

but published in English, has received limited attention from

foresters. Furthermore, there appears to have been little

coordination of research effort between the three farm 
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woodlands/agroforestry initiatives on ash and sycamore in Britain,

particularly as two of the projects are being funded by the same

government agency (i.e. MAFF).

In both the north and south of Ireland research work on

broadleaves has been limited and outputs negligible. However,

over the past ten years provenance trials of native oak and ash

have been established and genetic improvement work, particularly

of oak, has been initiated (Pfeifer 1991) and TEAGASC has been

working on the vegetative propagation potential of ash and

sycamore. The ECLAIR (European Collaborative Linkage of

Agriculture and Industry through Research) project initiated in

1991 has identified and propagated about 100 clones of both ash

and sycamore. This material was grafted to provide a germplasm

bank for future use (D.G. Thompson, pers. comm., 1996). 

Until very recently, foresters in Ireland, have generally relied upon

the research carried out in Great Britain. This is to be somewhat

expected as human and financial resources are rather limited. In

the Republic, forestry has been much influenced by work in

Britain whereas influences from Continental Europe have been

small.

As a thorough review of the literature pertaining to sycamore and

ash is beyond the scope of this paper, key publications dealing

with various biological, ecological and forestry aspects of these two

species are given in Table 1 and bibliographies on a number of

relevant topics are enclosed as an appendix. 
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ASH SYCAMORE

GENERAL REVIEWS Anon. (1995a) Binggeli (1992)
Duflot (1995) Hoffmann (1960)

FORESTRY
General Duflot (1995) Franc & Ruchaud (1996)

Faure et al. (1975) Kjölby et al. (1958)
Franc & Ruchaud (1996) Paul (1979)
Zeitlinger (1990) Spellman (1981)

Plantations Hulden (1941)

Silviculture Kerr (1995) Pryor & Savill (1986)
Thill (1970) Savill (1991)

Dendrology In et al. (1972)

Breeding Larsen (1945)

Seed procurement & nursery practice Suska et al. (1994) Suska et al. (1994)

ECOLOGY
Reviews Falinski & Pawlaczyk (1995) Jones (1944)

Wardle (1961)

Reproduction and regeneration Lamb & Boshier (1994) Binggeli (1992)
Tapper (1992)

Variation Galoux & Falkenhagen (1965)

Diseases Butin (1995) Butin (1995)
Grzywacz (1995) Lanier et al. (1976)
Lanier et al. (1976)

Insect pests Szmidt (1995)

Table 1: Key references relating to various aspects of the biology of ash and sycamore.

Note: full details of the above publications may be found in section 6 - references.



2.1 INTRODUCTION
Sycamore is a typical feature of the landscape of Great Britain and

Ireland. The species is commonly found in urban, agricultural and

wooded landscapes. Being an introduced species, which tends to

spread into semi-natural vegetation, sycamore has been the focus

of much controversy (see Binggeli 1993, 1994; Morton Boyd

1992a, 1992b, 1993a, 1993b; Taylor 1985 for details).

2.1.1 Great Britain
In Great Britain sycamore represents 8.8% of all broadleaved high

forest (Evans 1987). According to Forestry Commission surveys,

sycamore was the fourth commonest species in terms of volume

and increased from 2.11 to 2.47 million m3 from 1951 to 1980

(Allison & Peterken 1985). Yet Stern (1982) stated that sycamore

has been under-used in modern forestr y.

Syc a m o re has been widely planted as an amenity tree. In 1981

12% of trees planted by English and Welsh County Councils we re

s yc a m o re whereas other agencies refrained from planting the

species, although five years previously the opposite was tru e

(Wright 1983). Syc a m o re has also been widely used for land

reclamation, particularly of colliery spoil heaps (e.g. Jobling 1987).

2.1.2 Ireland
Sycamore (Crann bán in Irish, Webb 1977) was first recorded in

Ireland in 1632 (Fitzpatrick 1933), but ring-counts suggest that a

tree was planted around 1600 in Co. Donegal (Maxwell 1987).

Plantings of sycamore made prior to the 18th century were in

shelter belts, orchards and avenues on estates especially around

Dublin and Cork; the planting of blocks began around 1700

(McCracken 1971). By the 18th century sufficient mature

sycamore had been grown to be felled and sold. The fact that

sycamore was added to the list of woods allowed in the making of

barrels used in the export of meat, butter, tallow and fish in 1732

underlines its availability and economic importance (McCracken

1971). In more recent times sycamore timber has been of high

value for turnery, furniture and flooring. It wears slowly and

smoothly and has been sought after for the floors of dance halls

(Fitzpatrick 1966). Currently sycamore wood is used in the

production of the famous Lowden guitars in Newtownards, Co.

Down (Doyle 1994). 

In the north of Ireland the linen manufacturers required sycamore

to make rollers. Up until the late 1950s the industry employed

one or two men whose job was to find and buy hedgerow

sycamore from farmers. As hedges were cut for fuelwood prior to

a potato crop, on a five to ten year cycle, it is probable that the

linen industry requirement for large sycamore may have created an

incentive to farmers to retain and even promote sycamore stems in

hedgerows. However, over the past four decades most sycamore

timber has been exported to Germany. In the 1960s and 1970s

the logs of trees felled throughout Northern Ireland were

accumulated in Kesh and transported to Limerick to be processed

and the veneer was then sent to Germany. Since the 1980s the

logs have been exported directly to Germany (P.H. Blackstock,

pers. comm., 1996).

It was estimated in 1985 that sycamore stands in State and private

broadleaved woodland in the Republic of Ireland represented

about 7% (3,447 ha) of the total (approximately 47,500 ha), but

an earlier estimate (1970) suggested that pure sycamore

woodlands accounted for only 79 ha (in 55 stands), the rest

consisting of mixtures. Sycamore is the fifth commonest tree

species in Ireland (Fitzsimons 1987; Keogh 1987). Sycamore

regenerates naturally in 41% of Irish forestry plantations surveyed

by Blackstock (1998). The regeneration tends to be

predominantly found in older plantations mainly in the northeast

at lower altitudes, but it is also common in the southwest at

higher altitudes.

A survey of private woodlands in Northern Ireland by Graham

(1981) showed that sycamore occupied 6% of the total area of

woodlands greater than 0.5 ha and that most stands were planted

before 1929, some between 1929 and 1954, but none since. By

volume sycamore was the fifth most frequent species and

represented 12% of the total. Within Northern Ireland large

variations were observed between different areas. It was the second

most important species (20%) in Co. Derry, was common in

Tyrone, Antrim, Down and Armagh with about 10% but was

absent from Fermanagh. Sycamore occurred mostly on leached

soils and sometimes on gleyed soils and was the most productive

broadleaf after beech. In Co. Antrim, Tomlinson et al. (1987)

found that ash and sycamore were the commonest tree species and

that most submature woodland trees were either ash or sycamore.

They forecast a large change in species composition in future

decades as individuals of these two species mature.
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procurement strategy of FORESTART consists of gathering seeds

from easily accessible trees with a good shape. It is thought that,

subconsciously, trees with large fruits might be selected (A.

Gordon, pers. comm., 1995). FORESTART attempts to collect

seeds from different parts of Great Britain (e.g. southern England

and coastal areas of Scotland) as it is thought they might be better

adapted to local conditions as a result of selection.

In 1993, in the Republic of Ireland, 70% of the 1 million planted

seedlings were imported, chiefly from the Netherlands, and the

seed source used in the home production “was equally divided

between Dutch and Irish provenances with a small proportion of

English origin” (Anon. 1994a, p. 23). Coillte’s recommended seed

origins for sycamore are: Dutch, northern German, British and

French registered sources (Anon. 1994b).

BOLTON ESTATE

Over the past six decades the planting material used at the Bolton

Estate has varied greatly (Stevenson 1985). Prior to 1949 planting

material was obtained from Scotland or Hilliers and many trees

from Hilliers had purplish foliage. However, no other information

is available on the characteristics of these provenances. Seeds from

the Hilliers material on the Bolton Estate were later collected and

sent to Aberdeen.

During the time when Mr George Stevenson was the estates

forester (1949-1986) most planting material was derived from two

trees growing on open ground in front of the Hall. These were

known to date from 1720 (Worsley 1989). Most of the seed was

collected from one of these trees, Old Red Stem. Old Red Stem

was selected as a seed source because of its age, because of its

freedom from basal bending, buttressing, and fluting and because

it had light branching.

Despite much branch pruning for seed gathering and subsequent

resprouting the tree is still strikingly different from most other

sycamores growing around it. When Old Red Stem was selected as

a seed source, it had a narrow crown and low branches below 6 m

with no evidence of any branch pruning. Branches were typically

close to the horizontal (still observable today), whereas recent

branches of epicormic origin are fastigiate. Surrounding trees are

typical of open grown sycamore found throughout the British Isles

with very large lower branches arching upwards and nearly

reaching as high as the leading stem.

In recent years all planted sycamore on the Bolton Estate have

come from commercial nurseries.

2.2.2 Continent
In the Federal Republic of Germany, the German Forest Seed and

Planting Stock Law (enacted 1979) and related legislation

established two categories of propagative material: ‘selected’ and

‘tested’. The legislation was subsequently extended to include

sycamore (Muhs 1985).

In Continental Eu rope syc a m o re seeds are collected from cert i f i e d

stands and from seed orc h a rds. In Germany there are 14 syc a m o re

seed orc h a rds covering 27.6 ha (J. Kleinschmit, pers. comm.,

1996). Although in Ba varia seeds are collected “f rom all tre e s

which bear fru i t s” (W. Ruetz, pers. comm., 1996), qualitative

o b s e rvations of fruiting material from a seed orc h a rd (Te i s e n d o rf in

Ba varia) and collected material in De n m a rk indicate that fore s t e r s

tend to select seeds from pro t a n d rous individuals. Although most

p ro t a n d rous individuals bear mostly parthenocarpic fruits, a cert a i n

p ro p o rtion of individuals do produce large seed crops and bear

m o re samara per infructescence than protogynous individuals

( Binggeli 1990). Protogynous trees do, howe ve r, bear larger

samaras with larger seeds. Unintentionally foresters appear to select

t rees with the greatest number of fruits per infructescence rather

than focussing on fruit size. The implications of this selection are

unclear and need to be inve s t i g a t e d .

2.3 PROVENANCE TESTING

2.3.1 Great Britain
Although Gordon & Fraser (1982) stated that for sycamore “no

evidence is available comparing seed source” Helliwell & Harrison

(1978) grew seedlings of six European provenances in 24 different

soils. After two years they found significant differences in growth

of seedlings between soils, but not between provenances and no

significant soil x provenance interaction was observed. 

Recently Cundall et al. (1998) established sycamore provenance

trials at five farm forestry sites using seeds from ten provenances

including six from the UK. After one year significant differences

in height growth and root-collar diameter were obser ved between

provenances and between sites, although no site x provenance

interaction was observed (Cahalan et al. 1995). By year 4, the 
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investigated, three of which (GOT, LAP and PGI) showed much

variability. Eighty one of the 83 upper altitude clones could be

correctly identified using these three enzyme systems.

2.5 SILVICULTURE

2.5.1 Great Britain
The silviculture, growth, yield and economics of syc a m o re in

Wessex has been documented by Stern (1989). Lorrain-Sm i t h

(1988) investigated the economic aspects of syc a m o re outlined in

the Fo re s t ry Commission Management Guidelines and highlighted

the lack of available data to carry out a proper assessment.

Pure sycamore coppice (about 2,500 ha or about 7% of the total

coppiced area) occurs on a wide range of soils in the south of

England, whereas coppice with standards is rare. The rotations are

typically of 10 to 20 years (Evans 1984).

Due to its “prolific seeding” sycamore, as well as ash, is potentially

good for selection and shelterwood management systems of high

forest on appropriate soils (Pryor & Savill 1986). The shelterwood

management of sycamore was first applied in England by Garfitt

(1953, 1963) to hazel coppice, which was thinned out in groups

to release ash and sycamore saplings which regenerated

underneath it. However, in areas where the hazel coppice was

subsequently not completely removed it has remained dominant

(Pryor & Savill 1986). Although little use of the shelterwood

system appears to have been made, Pryor & Savill (1986) suggest

that together with ash, sycamore is the most promising species for

shelterwoods. This is because no gap planting is necessary owing

to its vigorous regeneration and, additionally, it requires less

weeding than oak.

In areas where the selection system is practised, syc a m o re and ash are

the most abundant seedlings and are used as nurse trees for the final

c rop species, usually beech, oak or cherry (Pryor & Savill 1986).

An alternative silvicultural system has been recently proposed by

Duncan (1996) for both sycamore and ash and a number of other

broadleaved species where the species are grown at wide spacings

(between 275 and 2,500 stems/ha) combined with regular

pruning. This appears to offer the production of quality timber in

“relatively short  rotations”.

BOLTON ESTATE

Lord Bolton (1949) remarked that “first quality sycamore is not

easy to grow” and it is “not surprising that foresters have been

discouraged”. However, he believed that under the right climatic,

topographic and soil conditions as well as adequate silvicultural

treatments sycamore should provide the most profitable final crop.

He identified the disposal of thinnings (which are important for

cash flow) and the production of stems greater than 20 inches

quarter-girth (required to fetch high prices within about 70 years)

as the main difficulties in growing sycamore.

Site requirements, according to Bolton, include high rainfall and

rich soils (but not too heavy) including even shallow ones on

fissured limestone. In England these conditions limit the optimal

growth of sycamore to northern areas and to some southern sites.

The main essential features of the silvicultural treatment carried

out at the Bolton Estate include the need to always plant in

mixtures followed by frequent thinning and stem pruning

(Stevenson 1985; Worsley 1989).

The standard species mixture for planting was Eu ropean larch and

s yc a m o re. Formerly ash was included in the species mix but it did

not grow well. Spacing between plants and planting design have

changed over time. Initially planting consisted of one line of

s yc a m o re and four of larch with plants 1.5 m apart. This scheme

resulted in larch inhibiting the development of the crowns of

s yc a m o re. Mo re re c e n t l y, group planting has been favo u red with

s yc a m o re being planted in square groups of 16 and 2 m apart with

one square of syc a m o re for three of larch. Thinning is usually carried

out eve ry four years. The last thinning and final spacing is obtained

after 35 years. All syc a m o res are pruned first to 3.5 m and later to

5.5 m. After 70 years the trees reach crop size of 14 inches quart e r -

g i rth. Mi x t u res with Japanese larch have also been laid out at the

Bolton Estate and elsew h e re in Yo rk s h i re. Whelan (1995) re p o rted a

45 years old stand with three rows of syc a m o re alternating with

t h ree rows of larch. After 38 years two rows of larch we re re m ove d .

The experience of such a late initial thinning indicated that a more

e f f e c t i ve thinning would be on a ten year cyc l e .
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2.6.2 Insect pests
In the British Isles aphids, and in particular Drepanosiphum

platanoidis, build up very large populations on sycamore. Dixon

(1971) suggested that in the absence of aphids tree growth could

be increased up to 280%, although the very presence of aphids

and the production of large quantities of honeydew, which falls on

the ground, may increase nutrient cycling and thus the aphids

might have a smaller impact on tree growth than at first thought.

Some trees appear to have some resistance to aphids as there is

much tree-to-tree variation in aphid population sizes (Wellings et

al. 1985; Leather 1996).

2.6.3 Vertebrate pests
Damage caused by the bark-stripping grey squirrel, Sciurus

carolinensis, is currently the greatest threat to sycamore timber

production in most of Great Britain and Ireland. Damage is most

severe between May and August when the sap flow is the greatest

and is most serious at the pole-stage. In England high levels of

damage were correlated with a thick phloem layer, high density of

young squirrels and whether bark-stripping had occurred during

the previous year (Kenward et al. 1996). These authors also found

that self-seeded sycamores were less susceptible to damage, a

phenomenon noticed in relation to rabbit damage in pre-

myxomatosis days. Trees found in areas where pheasants were fed 

in both winter and spring suffered more damage. However, the

two main factors associated with heavy damage were the presence

of seed-bearing tree species within 200 m of plantations and sites

with less than 50% ground cover. Control of grey squirrels in

spring is effective using Warfarin in hoppers scattered throughout

a wood whereas shooting and trapping has little impact on levels

of damage or squirrel numbers. At the Bolton Estate coppiced

sycamores, which grow much faster than uncoppiced individuals,

attracted most of the squirrels and appeared to act as decoys (G.

Stevenson, pers. comm., 1995). Coppicing a small proportion of

the crop may reduce damage to other trees and deserves to be

investigated. As grey squirrels appear to favour stems of

intermediate sizes (10-25 cm in diameter in beech, Mountford

(1997)) the coppicing cycle needs to be carefully planned.

Kenward & Dutton (1996) provide management guidelines and

planting strategies to limit costs and damage due to grey squirrels.

In recent years rabbits have become once again a serious problem

in establishing broadleaves and the problem may yet get worse as

resistance of the rabbit to myxomatosis increases and the virus

becomes weaker. Since 1804 sycamore has often been regarded as

somewhat resistant to rabbit attacks (e.g. Sheail 1971) but its

susceptibility appears to vary. Bolton (1956) reported that in the

south of England sycamore was almost immune to rabbits. At

around the same time in northern England, sycamore saplings,

which originated from planted stock, were highly susceptible to

rabbits whereas naturally regenerated saplings were not susceptible

except during very severe winters. All larger trees were liable to

damage until the bark started producing scales. Lord Bolton who

reported these observations could only conclude that he could
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Co. Antrim, Northern Ireland. The tree on the left has yet to flower whereas the tree on the right has a flowering intensity of 74% (i.e. the

percentage of buds producing an inflorescence over a period of six years, see Binggeli 1992 for details) which results in increased shoot bifurcation

and much reduced shoot annual increment (Hugh Wright).



3.1 INTRODUCTION
Ash is common throughout Europe including Great Britain and

Ireland. The species rarely forms pure stands and is usually

uncommon in most forest types, but in recent decades it has been

observed that ash sapling populations have been increasing in

regions where it had hitherto been uncommon. In Germany this

process has been described as ‘Vereshung’ (‘ashification’) and is

thought to result from ash saplings having the ability to root faster

and deeper than beech. This rooting difference is of particular

importance during dry summers which have been common in

recent years (Rysavy 1991; Rysavy & Roloff 1994). On the other

hand much ash dieback, more particularly in hedgerow trees, has

been observed in Britain in recent years (Hull & Gibbs 1991). It

has been suggested that mechanical damage to the roots results in

increased insect pests attacks and ultimately these insects are the

cause of dieback (Foggo & Speight 1993; Foggo et al. 1994).

For reviews of the reproductive biology and the site and climatic

requirements of ash readers are referred to Lamb & Boshier

(1994) and Joyce et al. (1998), respectively.

3.2 PLANTING STOCK

3.2.1 Great Britain and Ireland
PAST PLANTING

Little concrete evidence is available to ascertain the type of

planting material formerly used. It is probable in Great Britain

that planting relied on local provenances. In Ireland it is likely

that planting on large estates used material imported from Great

Britain whereas farmers would have probably used local seed

sources or natural regeneration.

20TH CENTURY PLANTING

Like other broadleaves, ash has traditionally been imported from

continental nurseries or seedlings have been grown from

continental seed sources (Gordon & Fraser 1982). Of the 2

million ash seedlings planted in the Republic of Ireland in 1993

only 35% were produced locally, the remaining being imported

mainly from the Netherlands (Anon. 1994a, p. 23).

FORESTART has difficulties supplying the British market with

material from native seed sources because in most years good seed

production is very localised. Thus FORESTART has to import

from the continent to meet demand (A. Gordon, pers. comm.,

1995). In Continental Europe special efforts are made to store

seeds in order to supply seeds of the right provenances every year.

This does not appear to have been an issue in British and Irish

forestry. In Ireland Coillte's recommended seed origins are from

registered Irish, Dutch and British sources (Anon. 1994b).

As part of the British Hardwoods Improvement Programme seed

orchards have been established between 1993 and 1998 in

England (Savill 1998).

3.2.2 Continent
In Germany nine seed orchards have been established covering a

total area of 21.8 ha. One of these, in Baden-Württemberg,

established in the early 1990s, is 2.2 ha in extent and contains 32

and 35 of male and female clones respectively (Anon. 1995b).

Ideally the seed orchard should have a 1:2, male:female ratio, but

due to the fact that in silviculture female trees are selected against

(poorer shape and growth than male individuals) it is impossible

to find enough female trees in registered stands (A. Franke, pers.

comm., 1995).

In France the genus Fraxinus is represented by two species, F.

excelsior and F. oxyphylla Bieb. ex Willd. (a slow growing species

with inferior timber), and these two species coexist in some

regions. They can hybridize and this causes problems in the

setting up of F. excelsior seed orchards. Jeandroz et al. (1995),

using nuclear ribosomal DNA, have been able to discriminate

between the two species. They also found that some trees

identified as F. excelsior on the basis of their morphological

characteristics were misclassified. Using their technique F.

oxyphylla or hybrids can be removed from breeding populations

and seed orchards.

3.3 PROVENANCE TESTING

3.3.1 Great Britain
Under nursery conditions, Cahalan et al. (1995) found significant

differences in height and stem diameter between eight continental

provenances. After one year, height varied between 9 and 21 cm

and French provenances proved to be the tallest. Early results for a

trial of British provenances found no significant differences in

either height or diameter but as the results were very variable 
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3.5 SILVICULTURE

3.5.1 Great Britain and Ireland
Pryor & Savill (1986) considered the potential of ash for selection

and shelterwood management systems of high forest as good on

suitable soil types. As ash regenerates vigorously in gaps, it does

not need to be planted and it was perceived as a promising species

for shelterwoods. Ash seedlings were abundant where the selection

system was practised and the species was used as a nurse for the

final crop (beech, oak or cherry).

Hart (1995) reported an interesting management programme for

ash on a shelterwood system in Northamptonshire where heavy

and selective thinning had been applied. The wood consisted of a

mixture of 30-50 years old coppiced ash, oak, lime and sycamore

with some oak and ash standards.

In Ireland two silvicultural trials have recently been established. In

1994 ash with beech, Sitka spruce and Norway spruce were

planted on uncultivated grassland at Summerhill, Co. Meath. The

main objective of the project was to develop guidelines for the

successful establishment of trees on enclosed farmland (Ward

1994) including the examination of the effect of various herbicide

treatments on tree growth. Harmer (1996) has investigated the

impact of Deschampsia flexuosa (L.) P. Beauv. and Poa trivialis L.

on seedling root systems. He found that grass reduced the

production of new roots and a greater proportion of the dry

matter was allocated to smaller roots (< 2 mm in diameter) thus

emphasising the importance of weed control.

TEAGASC has a young 2 ha broadleaf plantation including ash.

The effects of spacing and weed control are being investigated.

The study also includes the impact of pruning on tree quality

(Bulfin & Radford 1995).

Mostly in the late 1980s Coillte established a number of trials to

look at the effects of NPK + lime application and spacing (some

specifically for hurley ash), and a trial on cutaway bog (Pfeifer 1991).

Culleton et al. (1996) re p o rted that on lowland fertile sites there is

no need to add fert i l i zer during the establishment phase as tre e

i n c rement growth was not affected by various fert i l i zer applications.

A study of a limited number of low-yielding ash stands (yield

classes 4 and 6) over a wide geographical area studied by Kilbride

(1997) indicated that there was a correlation between growth and

percentage of sand in the substrate.

Fitzsimons & Luddy (1986) have investigated various aspects of

the production of ash timber for hurleys. They examined a

number of silvicultural systems, including mixtures with

Christmas trees (noble fir), tree guards and fertilizer, on three soil

types and assessed the economics of these various systems in

comparison with a Sitka spruce crop grown on the same sites.

Kerr (1995), in his review of the silviculture of ash in southern

England, has stressed the importance of weed control during

establishment and the importance of frequent crown thinnings. In

Ireland, Culleton et al. (1995) found that after three years there

was no difference in total height between saplings when herbicide

was applied to the whole plot or in strips (0.5 and 1 m wide)

coupled with mown grass strips. However, when the grass strips

were not mowed, saplings were significantly taller - this might be

the result of the protection from wind that the grass provides in

the early stages of growth.

As indicated above (Section 2.5.1) Duncan (1996) has suggested

planting ash at wide spacings to encourage the production of

quality timber in “relatively short rotations”.

3.5.2 Continent
Much of the management of ash in forestry on the continent

relies on natural regeneration followed by frequent pruning and

thinning in some regions. Duflot (1995) and Hubert & Courraud

(1994, pp. 224-227) stressed the importance of regular pruning in

the early years. Of great significance is the early summer pruning

which even includes the removal of some leaves on the terminal

shoot (Duflot 1995). In France ash, in pure and dense stands, is

not favoured as it often suffers from a high incidence of canker

disease. Whenever cankers are observed the affected trees are

removed prior to pruning (Hubert & Courraud 1994, p. 225). In

older stands the poor growth of trees is usually the result of

thinning carried out too late (Thill 1970). The timing and

intensity of the thinning regime is critical for the production of

quality timber, i.e. wood with similar sized annual growth rings

(Duflot 1995). Fast growth rates are thought to reduce the

incidence of black heart as trees can be harvested at an earlier age

(Hubert & Courraud 1994, p. 225).
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3.6.3 Ecotypic differentiation
In Germany, two ecotypes have been recognized by Münch &

Dieterich (1925), who differentiated populations from dry

limestone soil (Kalkesche) from those of fertile soils (Wasseresche)

in terms of leaf hairiness. Observations by Helliwell (1982) and

Kerr (1995) do not support the existence of such distinctions in

England and in Germany and Weiser (1995) has now shown that

the ecotypic hypothesis is unfounded. Two phenological forms

(early and late flushing) and two subspecies are sometimes

recognized (Boratynska 1995).

3.6.4 Stem forking
One of the main problems with the production of quality ash is

the frequent forking. If trees fork before they reach the height of 6-

9 m their commercial value is greatly reduced. Kerr (1995)

re c o rded variation in branching habit and asserted that “f o rked ash

t rees can be classified into two groups; those which have persistent

f o rking up the main stem and fastigiate branches (this form of

f o rking is most likely to be genetic and trees should be re m oved in

early thinnings), and those which have one single fork (most likely

caused by frost, birds or, less commonly, the ash bud moth (Pra y s

f ra x i n e l l a)).” In England, over one winter season, 25% of buds of

naturally regenerated saplings we re damaged by the ash bud moth,

and of these 71% eventually died (Foggo 1996a). Bud loss in

saplings not only affects stem form but also reduces height

i n c rement growth (Foggo 1996b). Foggo (1996a) has suggested

that factors likely to decrease the moth’s impact on ash in

plantations include site conditions (plenty of light and adequate

water supplies) and silviculture (regular thinning to reduce the

possibility of moth population densities increasing as shade

i n c reases). As other ash species, such as F. angustifolia, or its hybrid

with F. exc e l s i o r, are less susceptible to the moth damage they

might be planted instead. The selection of resistant varieties is

c o n s i d e red a possibility by Foggo, but no information on va r i a t i o n

in susceptibility to moth herbivo ry within the species exists.

Blackstock & Binggeli (1997) found that after four growing seasons

most ash saplings had forked and that trees exhibiting extensive

f o rking we re also those growing fastest. It was concluded that

f o r m a t i ve pruning is essential to produce a crop of desired height.

In France spring frosts are the main known cause of terminal bud

abortion, which leads to forking. Thirteen years after planting

only 30% of the trees had not forked (Ningre et al. 1992). (See

also Section 3.6.2.)

Fungal growth and drought, and subsequent bud death also result

in forking (Hull 1991; Ningre et al. 1992) and it has even been

stated by Misson (1967) that whenever the tap root encounters

major soil changes, it stops growing and the stems tend to

bifurcate. Misson also claimed that “female flowers” occur

terminally, thus causing forking of branches, whereas “male

flowers” are borne laterally. Since inflorescences are not initiated

on terminal buds, flowering does not cause stem forking. In areas

where bullfinches (Pyrrhula pyrrhula) feed heavily on ash buds

stem forking becomes a problem (Summers 1981). 

3.6.5 Diseases
Over 300 species or varieties of fungi as well as numerous viruses,

bacteria and mycoplasms cause diseases in ash and many result in

wood defects (Grzywacz 1995). Black heart, or the darkening of

the centre of the stem, is the most significant stem defect in ash.

This condition is common in Great Britain and Ireland, as well as

the continent, and markedly reduces the timber’s market value.

Opinions differ greatly as to the reasons for the occurrence of

black heart. Evans (1984) stated that wet “swampy” ground, slow

growing trees over 80 years old and stored ash of coppice origin

are often associated with black heart, whereas Misson (1967)

reported that coloured wood appears at an age of 60-70 years, on

dry soil rather than damp soil. According to Duflot (1995) trees

where trunks bifurcate, and in the process create a small

depression where water can gather, are the most likely to exhibit

wood coloration. Disagreements on the effect of black heart on

the physical properties of the wood also exist (see Duflot 1995;

Kerr 1995, 1998). Kerr (1998) has recently concluded that black

heart does not result from fungal attack but is a chemical stain of

unknown origin and that there are large regional and site

differences in incidence.

3.6.6 Animal pests
A large number of arthropod species are found on ash. However

none is solely associated with ash; all affect other tree species, both

broadleaves and conifers (Szmidt 1995). A number of these

invertebrates cause damage to various parts of the tree.
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In providing this review it is hoped that forest researchers will

have been made more aware of the number of interacting variables

which affect both ash and sycamore and which ultimately affect

the quality and the value of the crop. In order to improve the

forestry potential of ash and sycamore we believe that it is

essential that various aspects of forestry research and practice (e.g.

silviculture, tree breeding, nursery practice) should be investigated

in an integrated manner. This, however, can only be achieved by a

coordinated effort which draws knowledge and skills from a

number of fields, including forestry (i.e. provenance testing, tree

selection and breeding, silviculture), ecology (particularly

reproductive biology and herbivory) and morphology (particularly

tree architecture). To our knowledge, such an approach has not

been initiated for any European broadleaf species. For instance, in

Irish forestry little or no emphasis has been placed on tree biology

or tree pest and tree/disease interactions. None of these themes are

covered in Pilcher & Mac an tSaoir (1995). 
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