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NATURAL REGENERATION OF BROADLEAVED TREES, by Ralph Harmer and Gary Kerr

Summary

A survay of 78 sltes in southern England with plans for nalural regeneration approved under the
Woodland Granl Scheme showed thal the level of success was offen lass than could be achleved by the
use ol bes! practice. The main problems were a lack ol seed trees on the site with regeneration lgllings
occurring belore the appearance of sulliclent regeneration, fallure 1o protect seedlings lrom damage by
mammals, and an absence of elfeclive weed contrel. The advice provided In Forestry Commission
Bullelin 78, Tha natural regenerabion of broadieaves. remaing valid with soma revision to advice on

ground preparation.

Introduction

Natural regeneration describes 1ha eslablishmant of rees and woodlands from seeds produced and
garminated i situ, Il covers bolh restocking of exisling woodiand and Iha exlension of weodlands
oma praviously unwooded araas.

Malural regeneralion may be more desirable than planting because It can conserve local genolypes,
greale more diverse woodlands, and produce a wide choica of stema for selection. Following the
1934 revision of the Woodland Grant Scheme the Forestry Autharly Is promating (he use of nalural
regeneralion wheraver it is both practical and approprinte, Howevar, il can ba unprodictable and
somelimes difficult and expensive o achieve. For example, Benezll (1981) quoles a cosl of £2000
por heclare for the natural regeneration of cak high forast in Nermandy, France because of the nead
for infensive management, parlicularly weeding and protection from damaging mamemals.

This Mate gives results from the survey and provides information and advice on the use af natural
regeneralion lo restock existing broadieaved woodlands. Il is based en exisling published
Infermation (Evans, 1588) modilied by delailed observations made during 1993 and 1954 a1 78 siles
in southern England appraved lor nalural regenoration under the Woodland Grant Schema,

The survay investigated a variely ol slte faclors including the species, numbaers and approximale age
ol parent Irees, the lype and quantity of ground vegelation, seedling numbers and size, and
browsing damago. A preliminary analysis of dala collacted al 25 sllos In 1893 has already boen
underdaken (Harmer ef al, 1994); lunher analysis of the lull datasel is now in progress.

Use ol natural regeneratlon In Britain

8.

Interest n Ihe use of nalural regeneration as a method of restocking has been Increasing in Britain
sinca the anncuncament of the Governmen!'s broadieaves policy in 1985, Belore this, the use of
nalural regeneration was mainly resiricled 1o established estates, such as Ebworh, Longleal and
Cirencester Park, and informal colonisation of waste ground. Most forasters, consultanis and
woodland advisers have had litle raining In or experiance ol nalural regeneration and consequently
lagk confidence In tho application of the system. Written information and practical advice is usually
based on conlinental methods thal may be inapproprlate under Brilish condilions.

There are no generalised prascriptions lor success: dilferent species, soll lypes and woodlands
requira dilferent lrealments. Successiul procodures will usually nood a detailed knowledge of oach
woodland (e.g. seed production, presance of advance regeneralion, browsing) and an understanding
of how species will respond 1o management, This is unlikely to be achieved by foresters who spand
little time making observations in the lleld.



17. Mairaining canopy cover I8 an imponanl method ol vegelation control, bul on many of the sles
visiled in the survay there was low canopy cover and a luxuriant growih of weeds. As the light
requingments Tor soed germination and early grawih aro gendrally lowar than those reguired lor full
establishment, the woodland canepy can be maintained at quite high levels In the early slages of
roganaralion 19 conlrol compaling vegolation.

18, Tall, dense vegelation of any description was raroly bssocialod with substantial regeneration, This
was particularly noliceable In areas of lall, continuous cover of brambie, bracken and dog's mercury:
natural regenaration is unlikaly 19 be successiul on sites whare these specles are abundant boforno
regeneration lellings lake place. No evidence of elleclive weed control designed 1o encourage

natural regeneration wWas soan.

19, Generalisalions concerning the compelitive abilty of different tree species cannol bo made, bul pak
does appear more able 1o grow In a grass sward fhan the other common species. In addition,
advance regenaration is mano likely to survive weed compatifion than new secdlings.

20, Silvicuture should alm to supprass weeds by maintaining good canopy cover of both undar- and
over-slorey shrubs and trees. Removal of too much canopy during regeneration fellings will often
encourage the growth of weads making conditions unlavourable for the establishment and growih of
young seedlings. Changes In vegetatlen following regeneration lelling and thelr likely eliect on
seedling growth should boe assessed bolore opting lor restocking by natural regenaration.

Ground proparation

21. Continental literalure often recommends ground preparation lo enhance nalural regenaration: this
gives some degree ol weed suppression, decreases the chances of seed predation and providas
batter sites lor saed germination in the mineral soil. Those praclices can be benaficial for oak and
begch on sltes with deep layers of litter, such as beech growing on poor clay soils In the Chillerns,
On other sites or where ofher species are being regeneraled, ground preparation shoukd only bo
used wilh graal cara.

22, Ground preparation will damage existing advance regeneration, disturb existing plant communities,
produce soil conditiens sutable for Invasion by seeds of all species including weeds and may
stimulate the germination of dormant seads in the soll. It ks unlikely to have a leng-term alfect an the
growth of perannial weeds such as bracken and brambla.

23, Qur observations Indicate that thin dry chalky sofls should be disturbed as litle as pessible during
lorest operaliens, oiherwlse rank herbaceous weeds replace the existing nalural vegelation thal
appears 1o bae favourable for natural regenaralion,

Anlmals

24. Although birds and small mammals may aid the dispersal of species such as oak, holly and
hawihorn, the elfects of anlmals on regeneration of mast trées are predominantly harmiul, seeds
being eaten and young lrees damaged by browsing and Iraying.

25. The effect of seed predalion varies with species, the large seeds ol baech and oak being mare
susceplible than smaller seeds such as those of ash.

26. Whilsl caches of acoms burled by some animals may grow (0 produce seedlings, 1hose burled by
grey squirrels will not germinate as their embryo Is usually destroyed before burfal. Matural
regenaration ol oak is likely 1o be enhanced whare gray squirrels are carelully controlled; see Peppar
(1980) for guidance on methods of grey squirrel management,

27. Browsing damage was seen al almost all sites whore seedlings mora than one year old were
present; tha specles ol animals responsible were nol determinad bul evidence of dear, rabbits or
belh were wsually seen. In many woods browsing is probably the most significan! faclor preventing
the davelopmen ol advance reganeration.



She conditions

T

Allhough mosl siles prolecied from mammals will eventually regenarale to woodland, the spead wilh
which regeneration happens will depend nol only on the sources of seed avallable and (he typa of
woeds presant but also on the physical condiions of the sile. Natural regeneration is often mora
difficull en molsture-relaining, heavy and ferile solls than on those which are light, dry and infenila,

Soad sourcos

8.

10,

The frequency of viable seed production varies with spacles and, lor common Irees, declings in the
ordar birch=sycamore = ashsoaksboech, The quaniiy ol seed produced varios with tho size of iree,
large frees of each species producing the most seed. Reganaralion 1s likely 1o ba good In woodlands
whaora crown thinnings have doveloped wall balanced crowns on dominaml trees, Convarsaly,
regeneration Is less likely in over-thinned or lelled areas relaining a sparsa cover of trees wilh poor
crowns which produce fow saeds. Al all sies visited during the survaey there was evidence of seed
production by one or, in the majorily of cases, many species,

The mability of seed vangs with species and sita. In opan conditions light wind-borne saeds al birch
and willow may fraval over 100 m and heavy wind:-borne seeds of ash and sycamare lans of meires;
distances aré much reduced within a stand. Although heavy seeds can be dispersed by animals,
mast seeds of species such as oak, beach and chestnul remain closo o the parant tres,

To maximiza the probabiity of successiul nalural regenaration, silvioultural practices should aim 10
produce o stard In which seed trees are evenly distibuled across 1hs glte. The numbar of seed lreas
raquired will vary with species: fewer will be needad for wind dispersad specias that fruil regulary
than for heavy-seeded, Iregularly frulling epecies. Thus lor oak and beech a higher proportion ol
fimal crop rees should ba sead bearers than for birch or ash, Thinnings before regeneration must nol
remave tha best seed-bearing ireas.

Advance regonarallon

11,

12.

13.

14,

Advanos regeneration is the term pglven 1o geadlings that are presant beneath the canopy belora
ragenaration fellings occur; tha amouni varias wilth species, site and past management. Species
such as ash, which frull regulary and have shads tolarant seediings, are ollen vary abundant and on
small areas of some siles the estimates of ash seedling numbers exceeded 250 000 par hectare. In
conlrasl, light demanding specles such as oak, which also sullers lrom mildew and is ollen
defoliated by insecis, will often do poorly in the low light lavels baneath the canopy.

Advance regeneration was present al all sites visited during the survey; the minimum slocking

density was 100 seadlings per ha bul was genorally several thousand par heclare, Genarallsations
are dillicull, but where advance regeneralion was prasent, the abundance of common Spocios

declingd in the arder ashsgycamongsbeach = aaksbirch,

Marny soedlings werg In (halr lirsl year ol growih and less than 158 em fall; thosa thal wera largor
werg often browsed. Few sites had many seadiings 30-200 cm tall,

The presence ¢l advance regeneralion |5 the most reliable Indicator of likely success and
managemant should alm 1o encourage the developmant ol well aslablished seedlings prior to
reganaration feflings. This will probably be easier for ash than for alher species.

Competitive weeds

15,

18,

In many naturally regenarated continental woodlands, years of careful management have resulied in
only a sparse ground fiera, In contrast, many Brilith woodlands have a well devaloped ground lora
of compelilive planis that can adversely allect seediing growth.

The type and quantily of vegelation present varies with site and depends on laciors such as soil,
malslura avallabliiity, lren species and canopy cover. Ferlle, maisture retentive soils wilh poar
canopy cover usually suppert a more luxurdand ground flora than freely drainad, (nferile soils with
good canopy covar, In ganeral, natural regenaration I8 more succossiul on silas whaere growlh of
compelilive vegelalion s poar.



28, The level of browsing and the animals responsible musl boe assessed belore daciding on the

appropriate melhed ol reslecking. Unless browsing damage can be reliably maintained at very low
levals by striclly conirolling the size of rabbil and deor populations over the enlire paried of
regeneralion, then the only salislaclory method of protection is 1o isolate completely the regenerating
soodings Irom browsing animals. This may be by appropriate fencing (Pepper, 1992) or the use of
fregshelters (Polter, 1991).

29, Domastic and agricuttural ivestock must be fenced out.

Management

30, Successful natural regeneration Is mest [kely In woodlands where the lang-lerm managemant alm is

.

to restock by natural reganeration and adequate moasures are taken 1o secure the soedling crop.

Short-term trealmanis (o aid regenaration ware scarcely seen: few sites had a lence ol any
dascriplion; Individual protection of regenaraling seéedings was raraly observed; and weed conlrol
was almost non-oxistent and usually associated with small group plantings in the arca of
regeneration,

. Successiul nalural regenaralion in continental forests lollows many years of carelul silviculture, In

contrast, most of the woodlands visiied during the survey had received no long-term managemont
designed 1o encourage natural regeneration. Il was oflen being attempied where conditions were
unfavourable.

- Woodlands are often managed for game and Ihis provides an kmportanl source of Income; feading

polrts will encourage high populations of squirrels and other small mammals that will eal tree seads.
Tha population of deer neaded lo provide good stalking will pravent successiul nalural regeneration
unless adequate prolection s used. Natural regenaration ls most kely 1o succaed In wall managed
woodlands whare thare is no sporting interest and good squirrel and deer control.

. Tha control of browsing damage should often begin several Years before regeneration occurs, This

will allow eslablishment ol advance growth and is mast appropriate on heavy, lenile solls, whore
large established seadlings will compate more successtully with the vigorous weeds thal ingvitably
prow tollowing the seading feliing,

Recommendations

35, Many loresters bekeve thal there are blological and climatic reasons why good regenerlicn cannol

be achievied in Britain. However, the main conclusion of the survey was thal afl stes visied had the
potential for restocking by natural reganeralion. Despite this potential, excessive browsing and woed
competition are kely 1o cause many falures. Each woodland and each species needs individual
treatmant, but success is most Mcely when the fallowing conditions are satisflad.

= Tha long-term management alms are to restock by nalural regenaration.

*«  Folling toliows the appearance of good rogoneration rathar than felling with tha hope that
regenaration will appear.

*  Regular thinning has produced good seed-bearing trees which are evenly distributed acrogs the
ollo.

* The process of regeneration has been preceded by a careful sludy of the woodiand, and
predictions of the changes which are Ikely 1o oocur during regeneration made belora approptiate
plang are produced.

* The bost seed-bearing trees are nol removed unless satistactory numbers of well established
seediings are already presant.

» Browsing damage Is prevented in the years belore and after regeneration felling.



«  Ground preparation is used with care; R can b wselul on sites with a deep Iner layer, bul i is
probably inappropriate elsewhere,

*  Tha growth ol compelitive weeds is controliod.
36. Natural regeneration is neither a cheap nor an easy oplion. Success is most probable on sites

having a continuous canopy formad by evenly distributed, dominant, soed-bearing Irees thal stand
over large amounts of unbrowsed, advance regenaration. It will be very ditficull 1o achieve on some

sios and planting may be the mos! approprinte option,
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