
transport is not, except in a very few cases, possible, and in most 
cases the nature of the timber does not lend itself to this method 
even if suitable rivers were available. 

I t would seem that the small unit must continue in the saw
milling industry of the Dominion and that any general aggregation 
into large units is of very doubtful wisdom. 

SILVICULTURAL NOTES ON NOTHOFAGUS MENZIESII. 

By T. T. C. BIRCH. 

Regeneration 
A problem, of primary importance in the silvicultural management 

of silver-beech {Nothofagus Menziesii) is to devise a practical method 
of introducing regeneration into those portions of the forest which 
are overmature and unproductive. 

A very considerable proportion of Southland silver-beech forest 
is composed of an upper storey of overmature seed-bearers, a lower or 
middle storey of Elaeocarpus Hookerianus, Suttonia australis, Pitto
sporum eugenioides, Carpodetus serratus, Coprosma spp., tree ferns, 
and other shrubs and small trees, whilst the forest floor is character
ised by a dense and often pure covering of the fern Blechnum discolor, 
on a deep bed of organic debris. Under such conditions silver-beech 
regeneration is absent, and it is evident that this has been the position 
for many decades. Either fertile seed is not reaching the forest floor 
or alternatively the condition of the soil is unfavourable for beech 
regeneration. 

In an endeavour to find an answer to the first alternative, several 
small samples of leaf mould containing silver-beech mast were col
lected in September, 1935, from beneath typical over-mature trees in 
the Woodlaw forest. The litter containing mast was sown thinly on 
three boxes of soil, watered periodically and kept beneath partial 
shade. The subsequent development of some 50 silver-beech seedlings 
from these samples clearly demonstrated the fertility at least of the 
1935 seed crop in that locality. A close scrutiny of the surface layers 
or organic matter beneath overmature seed-bearers disclosed the 
presence of many germinating and fully germinated silver-beech seed, 
the radicles of which, though well developed, had subsequently 
shrivelled, unable to penetrate the comparatively dry upper layer of 
leaf mould which averaged 3-4 inches in depth. In many places 
the mineral soil was covered by leaf mould and hurnus to a depth 
of six inches. Evidence of the establishment of silver-beech was 
found in many varied sites, beneath dense Coprosma thickets, on de
composing moss-covered logs, and in small forest clearings, but never 
in sites where an appreciable depth of leaf mould had accumulated. 
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The presence of silver-beech regeneration on deep cushions of 
moss either on the ground or on fallen logs, indicated the necessity 
for sustained humidity during the critical period immediately follow
ing germination. These conditions were evidently not found in the 
surface layer of leaf mould. 

Two factors deleterious to the establishment of silver-beech 
regeneration occur, therefore, in the overmature portions of the 
Woodlaw forest—(a) deep surface-drying leaf mould and (b) Blechnum 
discolor. Either factor operating alone, is apparently capable of 
inhibiting regeneration, although they frequently occur in com
bination. The significance of Blechnum discolor lies not only in its 
dense shade, beneath which seedlings are unable to develop, but also, 
when growing under' optimum conditions, in its contributions to the 
surface layer of debris. 

Preliminary experiments have been carried out to prove whether, 
by removing both Blechnum and organic soil covering or alternatively 
Blechnum, only, silver-beech will establish itself in areas previously 
unproductive. In five permanent sample plots, Blechnum discolor 
was cut back and a number of small "regeneration beds" were pre
pared by exposing the mineral soil, over the surface of which leaf 
mould, containing silver-beech mast, was lightly sprinkled. 

These areas are to be inspected periodically and a record kept of 
the presence or absence of regeneration ; the justification for similar 
regeneration experiments on a larger scale will depend upon the 
results of these observations. 
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Crown development and diameter increment. 
Conditions suitable for silver-beech regeneration usually follow 

the opening up of the forest canopy caused by the fall of overmature 
trees through wind or decay ; in the resultant clearings silver-beech 
regenerates in characteristically dense thickets, eventually suppressing 
vigorous shrub species as manuka (Leptospermum scoparium) Co
prosma spp. and the introduced gorse (Ulex europaeus). 

In the subsequent struggle for existence many trees are sup
pressed anci die but the surviving trees are usually heavily over
stocked, there being little room for crown development. Measure
ments in the Woodlaw forest, of a pole stand between 30 and 40 
years of age, with a density of 40,000 trees per acre, have shown a 
mean height of 34 feet, stems free of branches to 20 feet, crowns 4 
feet 3 inches in diameter at the widest point and a mean D. B. H. 
of 4 inches. 

Poor crown development, as illustrated above, is characteristic 
of virgin silver-beech pole stands over 30 years of age and an attempt 
has been made to show by graphical representation, the effect of over
stocking on diameter increment. 

The approximate age of a number of sample dominant trees 
was determined by borings in 1930*, and the diameter increments of 

* Te Kura Ngahere : VoL 3, No. 1 (1931). 
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these individual trees during the period 1930—1935 were represented 
to scale on squared paper by straight lines (see Graph). A mean curve 
was then drawn through these plottings to represent typical diameter 
growth in overstocked stands. Although necessarily an approxi
mation, this curve illustrates graphically the tendency to irregular 
diameter increment, invariably associated with excessive crown 
competition. Between the 20th and 40th year, the struggle for 
dominance is particularly acute ; later the surviving dominant trees 
show a marked increase in diameter increment, probably on account 

of crown expansion following the elimination of a proportion of sup
pressed trees. For the purpose of comparison a curve was also drawn 
to represent the probable diameter growth of a normal stand under 
silvicultural management ; that portion of the curve drawn with an 
unbroken line was based on the stern analyses of several young trees 
of good form growing in open sites. 

Taking into consideration the poor crown development of dom
inant trees represented on the graph, a periodic mean annual diameter 
increment of 0.2 inches for trees 40—70 years of age is not unpromising 
and is an indication that even at this stage of the rotation an appre-
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ciable increase may be expected as a result of crown improvement 
thinnings. 

Clearly, however, if the maximum productivity of the species is 
sought, the thinning of dense stands must begin between the 15th 
and 25th years ; such treatment should result in a mean diameter 
of approximately 5 inches in 30 years, and assuming that normal 
increment is subsequently maintained, it appears reasonable to expect 
a mean diameter of 12 inches at 60 years of age. 

EXPERIMENTAL THINNINGS i n SILVER BEECH POLE STANDS ( S o u t h l a n d ) 

Plot 
umber 

B3 
B4 
Bl 
Cl 
B5 
C2 
A2 

Average 
Age 
in 

1935 
(years) 

35 
35 
48 
62 
45 
62 
60 

Density 
in 1930 

before thinning 
Trees per 

acre 

40,000 
20,000 

2,700 
3,440 
2,500 
1,220 
1,000 

Density 
in 1935 

after thinning 
Trees per 

acre 

2460 
1160 
880 
780 
660 
420 
260 

Mean 
D.B.H. 
in 1935 
(inches) 

3.85 
4.05 
5.76 
6.25 
4.6 
6.9 
7.7 

Mean 
height 
in 1935 

(feet) 

34 
34 
43 
49 
30 
48 
59 

NOTE ON THE SOUTHERN LIMIT OF BEILSCHMIEDIA 

TAWA (Benth, and Hook f.) 

By C. M. SMITH. 

Cheeseman's Manual of the New Zealand Flora (2nd Edition) 
gives the South Island occurrence of B. tawa as "various localities on 
tlie shores of Cook Strait ." Cockayne in Vegetation of New Zealand 
(2nd Edition) records it for the Sounds-Nelson Botanical District, 
the southern boundary of which lies approximately in 41° 30' latitude. 

In November, 1935, when inspecting a remnant of the Seaward 
Kaikoura forest on the low saddle between the head of the Irongate 
Scream and the valley of the Aniseed Stream, I found some 20 acres 
of well-grown tawa about 6 miles inland at an altitude of about 700 
to 800 feet—latitude 42° 30'' south. This is probably the .southern 
limit of the species, which therefore reaches well down into the 
North-eastern Botanical District. 

It has of course, long been recognised that the Seaward Kaikouras 
constitute in effect a separate sub-district within the North-eastern 
Botanical District, and that they carry certain North Island shrubs 
absent from, the rest of the district ; but the presence of B. tawa 
has not been previously recorded and it is almost unaccountable 
that so large and so accessible a colony of the species should have been 
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