SOME OBSERVATIONS ON THE MANAGEMENT
OF SILVER BEECH
J. M. VALENTINE*
SYNOPSIS
Silver beech has been regenerated successfully using a clearfelling with seed trees system and trials suggest the group or
uniform systems could be employed. The possibility of developing a two-storied forest with Eucalyptus delegatensis is noted.
The current and traditional requirements of ensuring dense
uniform seedling stocking are questioned and it is suggested
an assessment method based on larger units related to final
stocking be developed.
A proposed tending schedule initially aims at obtaining a
30 ft clean bole; then developing maximum diameter growth
on final crop stems by two or three thinnings of increasing
intensity. Mean annual increments of 90 to 100 cu. ft per acre
over a 120 yr rotation are antiicpated.
INTRODUCTION
Most of the silver beech (Nothofagus menziesii (Hook.f))
sawn in western Southland today is consumed locally; however, efforts are being made to increase exports to Australia
and initiate a sale in Japan. The annual cut totals seven million board feet and the total available resource is in the
vicinity of 130 million cubic feet. By managing 28,500 acres
of silver beech in Rowallan Forest, it will be possible to provide an annual cut of 2.5 million cu. ft in perpetuity. The
basic aim of management is to regenerate and manage silver
beech to provide a resource of high quality timber. A final
crop tree of 20 to 24 in. d.b.h, is considered minimal and a
120-year rotation has been adopted.
The commencement of intensive silver beech management in
western Southland in 1950 occurred at a time when the beech
market was booming. The high deer population was a major
problem but regeneration was favoured by good seed years in
1951 and 1952. All these factors influenced initial and subsequent regeneration efforts; thus, erection of a deer-proof fence
was completed in 1953 and the decline in the beech market in
the late 1950s resulted in restricted silviculture. The success of
the project to date should, however, stabilize future management efforts.
CURRENT PRACTICE
As a result of modification by deer, the virgin beech forest
is essentially two-tiered. There are usually 20 to 30 overmature merchantable trees per acre with a dense ground layer
of Blechnum discolor below.
* Forester, N.Z. Forest Service, Tuatapere.
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One to three years before logging, the seedbed is scarified
by bulldozer, then the forest is roaded and logged of merchantable stems. Mechanical scarification or fern dozing,
which provides a suitable seedbed of mineral soil, gives 60
to 70% coverage at a cost of $3 to $6 per acre. The timing of
this operation and logging is not adjusted to take advantage
of good seed years.
Before logging, the 12 to 14 unmerchantable trees per acre
with the best developed crowns are marked as seed trees.
Immediately after logging all other stems are felled. This cull
felling of unmerchantable stems, which costs $6 to $15 per
acre, is essential to development of regeneration. Full light
is required for optimum growth of established seedlings and
inadequate canopy opening handicaps them in relation to the
vigorous weed growth.
Five and ten years after logging, regeneration is crudely
assessed and the need for supplementary planting is considered. Finally, seed trees are poisoned 14 or 15 years after
logging.
The success of regeneration to date is related to the seed
crop and the intensity of efforts made to promote regeneration. These efforts were themselves related to the prevailing
market for silver beech.
SILVICULTURAL SYSTEMS
In the Alton Valley, regeneration of the virgin forest, as outlined above, has been obtained using a modification of the
"clearfelling with seed trees" system. Two other silvicultural
systems have received passing attention where pole stands
are being managed and the potential of a third system is
evaluated below.
(1) The Group System
In 1951, just over an acre of a beech pole stand was clearfelled in Woodlaw Forest and all material, including firewood,
extracted. An effort was made to break up tree heads and
distribute slash.
Regeneration and mortality were closely related to the
density of the slash and litter cover. Both regeneration and
initial mortality were heaviest on the more open sites where
warmth and light promoted regeneration, but sun scorch,
forest and drying of the duff resulted in heavy mortality. Under
heavy slash, initial seedling density was low but mortality was
also light. The subsequent pattern of mortality was more
complex, being related to shrub competition, the species of
grass present, and browsing. The invasion and eventual dominance of grass caused considerable mortality, but where beech
growth was not checked in early stages the seedlings had
little trouble competing with the grass, which arrived three
years after felling.
This trial has shown group felling to be a feasible method
of obtaining abundant regeneration. During the year after felling, stocking reached 275,000 seedlings per acre; eight years
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later when dominants were three feet high, 23,000 saplings per
acre remained.
In the same sample plot, subjective assessments of flowering, seeding and regeneration were recorded between 1950
and 1958. Subsequent analysis of climatic records has revealed
very close relationships between seedfall and weather. Good
flowering is related to a dry, warm summer the year preceding
seedfall — i.e., when flowers are being set. The bumper seed
crop in 1957 was preceded by a summer (1955-6) when the
mean maximum temperature between December and February
was nearly three degrees above the average for the other years.
Extreme maximum temperature was also higher and the
humidity and rainfall were significantly lower during the same
period. Potential seed crops may be destroyed by wind or frost
during the summer and early autumn — e.g., gales in the summer of 1951-2 probably resulted in premature seed fall, and
summer frosts in 1954 probably destroyed a potentially good
seedfall.
(2) The Uniform System
Between 1953 and 1968, stocking in a previously unthinned
pole stand was reduced to 132 s.p.a. — i.e., 112 sq. ft basal
area. As well as promoting diameter growth on selected stems,
this series of thinnings has allowed the entry of sufficient light
to permit development of regeneration. Stagnation of the new
crop may occur, but the current seedling stocking, equivalent
to 150,000 seedlings per acre up to 24 in. in height, is significant. Regeneration is also present in an adjacent sample plot
where the basal area is 135 sq. ft but it is considered further
development will be very slow.
At present, use of the uniform or group systems to obtain
regeneration may be academic; however, both systems are
silviculturally promising.
(3) Two-storied Forest
To date, planting and sowing of Eucalyptus species have
been used to supplement beech regeneration or in burnt cutover areas where beech management is not contemplated. Recent investigation shows a more positive approach may be possible and desirable.
In 1948, Eucalyptus delegatensis and E. gunnii seed were
broadcast in a burnt cutover area in the lower Alton Valley.
Subsequently germination was reported to be disappointing
(May sowing) and a "write off" (December sowing). Browsing
by cattle was severe.
Today, on this sheltered site, the tallest 20-year-old Eucalyptus delegatensis are 110 ft high and 18 in. in diameter. Beneath the scattered eucalypts, the beech regeneration averages
25 to 35 ft in height and is two to three inches in diameter. The
beech are growing vigorously right up to the boles of the
eucalypt trees, suggesting that the open-crowned overstorey
is having little effect on the light demands of the beech and
that root development of the two species is such that any competition is not detrimental.
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The results of other Eucalyptus sowings vary — e.g., in the
Northeast Longwoods, on a site exposed to the west, dominant
trees were 93 ft high and 17 in. in diameter 23 years after
sowing. On another site in the Longwoods, promising initial
growth of Eucalyptus delegatensis has since dropped off, indicating that siting cannot be indiscriminate.
These examples have been introduced to support the suggestion that a two-storied forest of silver beech and Eucalyptus
may well be technically feasible.
In supplementary planting, Eucalyptus delegatensis has been
almost universally successful while Eucalytpus regnans is
promising on carefully selected, steep, warm sites. Both
species may reach six to eight feet the second season after
planting. Further diversification is not really desirable unless
a species can be found for wet areas and gullies — so far
Eucalyptus nitens has not been successful but further trials
are required.
As well as illustrating the potential of the Eucalyptus
species, the experiences noted above suggest fire could be a
valuable tool in preparing a suitable seedbed for both beech
and Eucalyptus. The most dense and uniform beech regeneration has followed peripheral fires. Fire would be particularly
useful in preparing the seedbed in gullies and other nontractor country. The problem of invasion of felled tree heads
by Histiopteris and other secondary species would be avoided
by using a ground fire to completely clear the forest floor
after cull-felling. However, before fire can be used as a silvicultural tool, our knowledge of its behaviour must be considerably increased. One courageous attempt to burn ground
vegetation resulted in the death of almost all the seed trees.
DEVELOPMENT AND TENDING OF NATURALLY
REGENERATED STANDS
The oldest regeneration in the Alton Valley is only 18 years
old but it is possible to investigate likely future development
by studying other stands in western Southland. Currently a
detailed study is being made in a pole stand which developed
fortuitously following 1924-1930 logging in the southeast Longwood Range. At this stage it is possible only to discuss interim
results.
The area under consideration appears to be one of the most
favourable in western Southland. A recent mill study indicated
that grade out-turn was higher in timber from this region than
from that cut on other localities. The area is essentially of
easterly aspect and, thus, sheltered from the prevailing cold
wet south-westerly and dry north-westerly winds. Proximity
to the coast means that total precipitation and days of rain are
both high. Over most of the area the soil is a deep brown
loam.
Regeneration has been successful on well-drained sites
where an adequate seed source remained after logging. Regeneration has failed, almost universally, in gullies where peat
has accumulated and where silver beech parent trees were rare.
Perhaps the two most significant climatic features assisting
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regeneration are the favourable moisture regime where there
is good drainage and the reduced effect of the drying spring
and summer winds found in other areas. In the Alton Valley
regeneration assessments have shown that silver beech cannot
grow where kamahi (Weinmannia racemosa) is an established
species and that wineberry (Aristotelia serrata),
fuchsia
(Fuchsia excorticata), tree ferns and Histiopteris
develop
where the local environment is, initially at least, unsuitable for
beech regeneration — e.g., gullies, tree heads, Blechnum sites.
The density of regeneration and the structure of the new
crop are closely related to crop structure at the time of logging and immediately after. Where a dense beech canopy was
present, advance growth was limited and many merchantable
trees were extracted, but adequate unmerchantable stems were
left as seed trees and an even, densely stocked crop developed.
In areas where there were few mature beech trees these were
often short boled and of poor form. Beneath the canopy, advance seedling growth was present and as soon as seedlings
were released they developed very rapidly. Advance growth of
saplings and small poles developed into short boled trees
with massive crowns. These now dominate a considerable portion of the local canopy. Where seedling advance growth and
post-release regeneration developed, they were suppressed by
these larger trees. There are, however, cases where the density
of sapling advance growth was sufficient to produce what is
now an adequately stocked crop of rather short peeler logs.
If a minimum bole length of 30 ft is required, data suggest
thinning will not be possible until 40 to 45 years after logging,
when the diameter of post-release regeneration will be about
2i in. At this time stocking in the vicinity of 4,000 s.p.a, will
be required, while at mean d.b.h, of H in. 7,000 stems per acre
are certainly adequate.
This outline of natural stand development, coupled with
general observation in the Alton Valley, allows more
objective consideration of tending in partially regenerated
stands.
(1) Regeneration
Assessment
At present, assessment involves seedling counts in about
100 temporary 4 ft x 4 ft plots per 60 to 80 acre compartment.
Assessment is used to determine the quality of regeneration
but acceptable minimum standards are uncertain.
The total number of beech seedlings or saplings per acre
at a particular stage in stand development is not a completely
satisfactory parameter; the proportion of stocked plots is
more important. The intensity and groupmg of regeneration
must be considered in relation to the objects of management
and the anticipated survival of individuals present. Maximum
seedling density and uniform distribution are aimed at, but
perhaps such high standards are unnecessary. It is anticipated
that, by the time crop trees reach peeler size — i.e., minimum
12 in. d.b.h. — stocking will be reduced to about 130 to 150
stems per acre. Thus any regeneration pattern and tending
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schedule that produces this number of high quality stems may
be regarded, within the prescribed objects of management, as
satisfactory. There is a natural tendency for regeneration to
develop in small dense groups on the most favourable microsites but this is probably not a major problem. Central trees
in a group will be straight, quick to self-prune, and with narrow, shallow crowns, whereas edge trees will develop heavy
asymmetrical crowns and have short boles. As long as the
edge trees are removed before they dominate the selected
crop trees, they will serve a useful purpose.
If the above arguments are valid, dense stocking within
plots rather larger than four feet square would be more important than, say, one to four seedlings in 50 to 70% of the
plots now established.
(2) Supplementary
Planting
The currently accepted method used to prevent coarse development of edge trees is to supplement natural regeneration
by planting Eucalyptus species in gaps. There are no specific
criteria for determining what constitutes a gap, so the implementation and timing of supplementary planting are left to
subjective judgement. As in the future it should be possible to
obtain regeneration on all but the most difficult sites, the use
of Eucalyptus in a supplementary role may be limited. This
genus may, however, have a more positive functional role as
was suggested previously.
(3) Early

Tending

It has already been noted that an adequate supply of seed
is essential if dense regeneration is to be achieved. However,
once the seed trees have served their purpose they must be
removed. Failure to carry out this operation has been detrimental to almost all areas of fortuitous regeneration in western Southland. This characteristic, and the similar effect of
"out-of-phase" advance growth, highlight the need for early
intervention to reduce overhead and root competition.
Some stand improvement work in the form of a cleaning
operation must be carried out before thinning is contemplated.
The Alton Valley stands suggest a 14 to 15 year regeneration
period will be adequate, so removal of "out-of-phase" trees and
whips could be carried out in conjunction with the poisoning
of seed trees.
(4) Growth
A variety of sample plots and transects have been established in promising pole stands. Often the objects of measurement have been poorly defined and many plots suffer from
failure to record individual tree measurements. In particular,
volume estimates are very unreliable, a result of difficulty in
determining a standard merchantable height.
Despite these limitations, it has been possible to obtain a
very close relationship between the measured volume and
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basal area. Using this relationship, all available plot volumes
have been revised and the following comments are based on
these revised figures.
Williams and Chavasse (1951), basing their calculations on
stem analysis, showed maximum mean annual increment
(M.A.I.) was reached at 130 years and maximum current
annual increment (C.A.I.) at 100 years. In a 70- to 80-year-old
crop on a good site, M.A.I, is 80 to 90 cu. ft/acre per annum
and in a 50-year-old crop the equivalent increment is 70 cu.
ft/acre per annum. In both cases these figures exclude volumes
of first thinnings. Over the same age classes, C.A.I, ranges
from 80 to 120 cu. ft/acre per annum. Data suggest an average
M.A.I, of 90 to 100 cu. ft/acre per annum for a 120-year rotation is not an unrealistic figure.
On an optimum site where thinning commenced at age 60
in 1947, and has certainly not been drastic since, the 100
fattest trees are now over 18 in. d.b.h, and the standing volume
is 6,200 cu. ft/acre. On a poorer site in a 70-year-old crop and
again with light thinnings, mean top diameter is about l l in.
(5) Thinning
In almost all the above examples, thinning has been started
too late and has been overcautious. Once thinning commences,
the main objectives must be to maximize growth on the final
crop and stems to be removed in late thinnings. If this is the
primary criterion, it should be possible to obtain trees of 24 in.
diameter within the prescribed rotation.
The question of how severe a thinning can be is uncertain,
but 50% basal area reductions on moderately exposed lowaltitude sites have not resulted in wind damage. A less severe
initial thinning to permit satisfactory crown and root development is desirable. The need for caution in thinning on exposed
sites is illustrated by the 50?/6 windthrow which followed a
40% initial canopy opening in mountain beech.
The only pathological problem associated with enforced
heavy thinnings to waste has been severe attacks by the
pinhole borer Platypus. A recent study has shown a very close
relationship between thinning and selection logging and pinhole attack. However, measurements suggest that trees under
eight inches d.b.h., and perhaps under 10 inches, are not
attacked (pers, comm., D. Kershaw and D. Coates). A series
of heavy thinnings enabling maximum root and crown development, before this critical diameter is reached, is envisaged.
A very few heavy thinnings are desirable in view of the current limited markets for silver beech. However, some tending
of the crop will be necessary. A possible schedule could be:
(a) Cleaning at 15 to 20 years.
(b) Series of two or three thinnings of increasing intensity
between d.b.h. 4 in. and 8 to 10 in. (to waste, for mine
props or perhaps for chips) leaving 180 to 200 s.p.a, (preferably fewer).
(c) Peeler-log thinning at 14 to 16 in. d.b.h.
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(d) Sawlog/peeler-log thinning.
(e) Clearfelling.
CONCLUSIONS
Many of the problems involved in regenerating silver beech
have been solved but the question of tending is less clear.
European techniques are useful silviculturally but the very
different economic and social circumstances reduce their
validity. New research in the immediate future will be directed
toward determining an economically feasible tending schedule.
The comment of Williams and Chavasse that "it can be
stated with even greater certainty than before that the management of selected silver beech forest in western Southland
should prove thoroughly practicable" still applies.
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