TIMBER QUALITY OF RADIATA PINE AT WOODHILL FOREST
I. D. WHITESIDE*
SYNOPSIS
The timber quality of untended stands of radiata pine at Woodhill
Forest is significantly superior to that of untended stands of the
Rotorua region or of Southland. The timber is superior in both board
and framing grades. In addition, the density of the timber is higher.
However, the timber quality of Maramarua radiata pine is equal or
slightly superior to that of Woodhill.
The high quality of the Woodhill radiata is attributable mainly to
the low incidence of bark-encased knots and bark pockets associated with knots, the small average branch size, and the relatively
innocuous nature of the pith. Also, stem cones appear to be less
prevalent.
However, compared with the Rotorua region or Southland there
is not the same scope for improvement
in timber quality by the
application of tending. This is because relatively high quality timber
is obtainable without tending, and also because of the fact that final
crop trees will be significantly smaller than in Rotorua or Southland,
and consequently clearwood yields will be lower. Second log pruning
is clearly a more unattractive proposition than in other areas.
Tending carried out in past years is unlikely to result in any great
improvement in timber quality. However, it is considered that, with
the application of more drastic pruning and thinning
schedules,
tending can still yield attractive dividends. Under a suggested tending schedule, the average realization is likely to be higher than from
tended stands at Rotorua or Southland, even although the clearwood
yield will be lower.
The need to integrate tending schedules with market
requirements
is stressed.
INTRODUCTION
This paper was intended to cover timber quality of sand grown
Pinus radiata. However, discussion will be confined to only one
sand dune forest, namely, Woodhill, as no information from other
sand dune forests is available. As far as Waiuku Forest is concerned, the stands are superficially at least very similar to the
Woodhill stands and there appears to be no reason to assume that
there is any significant difference in timber quality between these
two forests.
INVESTIGATIONS CARRIED OUT
A series of node and sawing studies were carried out by the
writer on a number of Woodhill stands of radiata pine with the
following objectives:
(1) To determine the timber quality of mature untended stands.
(2) To determine the present or potential timber quality of tended
stands planted from 1936 to 1955 (planting commenced at
Woodhill in 1936).
* Timber Officer, N.Z. Forest Service, Auckland.
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(3) To determine the effectiveness of tending carried out to date in
improving timber quality.
(4) To determine how and to what extent timber quality can be
improved by the application oi new tending schedules.
Objective (1) above was intended to provide a comparison between sand-grown radiata pine and radiata grown on other areas. It
is necessary to compare untended stands as any tendings distort the
comparison. Objectives (2) to (4) were designed to show the influence and importance of tending on quality.
For investigation purposes, the Woodhill stands were grouped
into five-year age classes, namely, stands planted 1936-40, stands
planted 1941-45, stands planted 1946-50, and stands planted 1951-55.
Untended or near untended stands in the 1936-40 age class were
examined both by sawing and node studies, while a number of
tended stands representative of each age class were examined
by node studies. To ensure that site quality was eliminated as a
variable, care was taken to ensure that all areas selected for study
were approximately of the same site quality. A site quality corresponding to stand top height of 83 ft at age 20 was selected throughout, this being at the approximate mid-point of the site quality
range.
In all the tended stands, the study was confined purely to final
crop trees, and a final crop stocking of 80 stems per acre was
used as a basis for investigation.
I n this paper it is not proposed to include the study methods, but
only the tabulation and discussion of the results obtained.
WOOD DENSITY
Before discussion of timber grade aspects, a brief mention of the
density of Woodhill radiata pine is warranted. The radiata pine
timber from Woodhill is well recognized by the trade as being of
high density and strength. Forest Service investigations on wood
density have shown that in radiata pine density is independent of
site, but is dependent on mean annual temperature (Harris, 1963).
Woodhill has a mean annual temperature of 59°F, a high figure
by New Zealand standards, and wood density of the forest's radiata
pine is therefore correspondingly high.

TIMBER QUALITY OF MATURE UNTENDED STANDS
(a) Overall Timber

Grades

The sawing study was carried out on 28-year-old trees, and the
grade figures obtained were adjusted in an endeavour to forecast
the grades obtainable from a 40-year-old stand. The stand has received a very light thinning to about 400 stems per acre at age 16
and the trees had been low pruned to 8 ft at the same age. However,
these treatments were considered to have caused no upgrade in
the timber and the stand was regarded as untended. Results are
given in Table 1. For comparative purposes, grade figures for
untended or near untended stands in Kaingaroa, Dusky and Maramarua forests are given also.
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TABLE 1: GRADE PERCENTAGES FOR UNTENDED STANDS
Figures balanced to give 50% 1 in. timber and 50% 2 in. timber
Forest
Grade
Woodhill Kaingaroa1 Dusky2 Maramarua3
Factory
1
4
5
—
Dressing and better
16
8
6
20
Merchantable
18
8
16
18
1 in. Box
15
30
23
12
No. 1 Framing
29
21
26
29
No. 2 Framing
13
14
14
16
2 in. Box
8
15
10
5
1
Based on Waipa Sawmill returns.
2
1 in. grades based on results from grade study in Southland (Fenton
and Familton, 1961).
2 in. grades based on results of Forest Service investigation at Conical
Hill Sawmill, 1960.
3
Based on results of Forest Service grade study, 1960.
Realizations are shown in Table 2, these being based on the current
(1963) sawmillers' price list for the Auckland-Rotorua region. Realizations are for 6 in. X 1 in. in 1 in. timber and 4 in. X 2 in. in 2 in.
timber.
TABLE 2: REALIZATIONS/l 00 BD. FT. —UNTENDED STANDS
Forest
Kaingaroa
Dusky

Maramarua

Dimension

Woodhill

1 in. timber
2 in. timber
Overall (50% 1 in. and
50% 2 in.)

57.8s
59.1s

52.3s
55.3s

53.2s
57.8s

60.0s
59.7s

58.4s

53.8s

55.5s

59.9s

Tables 1 and 2 illustrate the following points:
(1) In both 1 in. and 2 in. timber, the Woodhill radiata pine is significantly superior in quality to the pumice-land or Southland
radiata as typified by Kaingaroa and Dusky, respectively. The
much higher percentage of dressing grade at Woodhill is lhe
most significant feature. Correspondingly, the percentage of
box grade at Woodhill is much lower than at the other two
forests. Another feature is the lower percentage of factory
grade at Woodhill. This suggests that at Woodhill the multinodal
habit of growth is more prevalent than at Kaingaroa or Dusky.
The smaller average branch size at Woodhill is reflected in lhe
superior framing grades obtained.
(2) The Maramarua grades are very similar to the Woodhill grades.
The slight superiority of the former may be largely owing to
the fact that the Maramarua figures are for a 33-year-old stand
while those for Woodhill are for a 40-year-old stand. The Maramarua grades will tend to get slightly poorer as the stands age.
It is in the 1 in. grades that the Maramarua timber has a decided
edge, and it is only at Maramarua that the realization on 1 in.
timber equals or exceeds the realization on 2 in. timber.
(b) Timber Grades by Log Height Classes
For the Woodhill stand studied, grades by 16 ft log height classes
were obtained. Grades by log height classes with 1 in. cutting are
given in Table 3 along with the grades from Dusky Forest for comparative purposes. In Table 4 the degrading defects by log height
classes are given for the two forests.
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TABLE 3: GRADES BY 16 ft LOG HEIGHT CLASSES — UNTENDED
STANDS
1 in. Cutting — Percentages of Overall Cut
Log Ht.
Class

Factory
Woodhill
Dusky

Butt
2nd
3rd
4th and
higher

_

Overall

1
1

3
5
2

-

-

2

10

Dressing
Woodhill
Dusky
5.5
11.5
7.5
7.5

1
3
3
5.5
12.5

32

Merchantable
Woodhill
Dusky

Box
Woodhill
Dusky

13
6
6

6
5.5
6

12.5
5.5
4.5

ll

14.5

7.5

36

32

30

17
10
7.5
ll
45.5

The figures are based on the recovery of an equal number of logs
in each height class.
Dusky figures are based on Southland grade study results (Fenton
and Familton, 1961).
TABLE 4: DEGRADING DEFECTS — PERCENTAGES OF
OVERALL CUT
Box

GRADE

Bark-encased
Knots
Woodhill Dusky

Pith
Log Ht.
Class

Woodhill Dusky

Woodhill Dusky

2.9
3.2
3.5
6.0

4.3
4.8
4.2
7.6

7.7
1.6
0.5

10.6
4.1
2.9
1.4

1.9
0.7
0.5
1.5

2.1
1.1
0.4
2.0

15.6

20.9

9.8

19.0

4.6

5.6

Butt
2nd
3ri

4tn and higher
uvcrall

Other Defects

MERCHANTABLE GRADE

Stem Cone Holes
Log Ht.
Class
Butt ...
2nd
3rd
4th and higher
Overall

Woodhill

Dusky

Tight Encased
Knots
Woodhill Dusky

0.2
3.5
9.4

1.1
4.0
12.4

7.1
3.3
1.1
0.4

13.1

17.5

11.9

Other Defects
Woodhill

Dusky

2.8
2.6
1.2
1.1

5.9
2.5
1.4
1.2

3.2
1.8
0.8
1.0

7.7

11.0

6.8

Tables 3 and 4 illustrate the following points:
(1) In all height classes the percentage of dressing grade is significantly higher at Woodhill than at Dusky. The greatest difference
is in second logs with large differences also in butt and third
logs. These differences are mainly owing to the much lower
incidence of bark encasement in these logs at Woodhill. Tins
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(2)

(3)

(4)

(5)

(6)

tends to suggest that green crown depths are greater at Woodhill, but investigations on this aspect are necessary. The lower
incidence of bark encasement is probably attributable also to the
very slow diameter growth in the latter half of the rotation.
In any event, in the period since the branches have died the
bark-encased zone has not developed substantially, and in tlie
case of second and third logs is largely removed in the slabs.
In the Woodhill stand studied, only second and third logs
yielded any factory grade, and even here the percentage obtained
was low. No factory grade was obtained from butt logs, the
close whorls in the bottom 6 to 8 ft section ruling it out.
The small branches (under 0.5 in. in diameter) in the Woodhill
stand have died considerably earlier than the larger branches.
Hence, although bark-encased knots have caused much less
degrade to box than at Dusky, they are an important cause of
degrade to merchantable. They are particularly important in
butt logs and very significant also in second logs.
Pith is more innocuous at Woodhill. This is because it is straighter and hence contaminates fewer boards, and also because its
diameter is conspicuously smaller. As a result, the overall
degrade due to pith is lower, and a higher percentage of degraded boards are degraded to merchantable rather than box.
The greater importance of pith in merchantable grade is the
major reason for the higher Woodhill figures for "other defects"
in this grade.
The lower degrade due to stem cones in the Woodhill stand
is difficult to explain. To determine whether stem cones are
indeed significantly less prevalent throughout Woodhill than at
Dusky would require additional study. Certainly in the study
trees they were less prevalent than at Dusky, and were extremely rare in second logs. General observations at Woodhill
confirm that very few trees bear stem cones below the 32ft
level.
Excess knot size is practically absent as a cause of degrade
with l i n . cutting. With 2in. cutting the high percentage of
No. 1 framing is due to the small average branch size. However,
most of the degrade to No. 2 framing or box was due to knots
occupying more of the cross-section than permitted in No. 1.

TIMBER QUALITY OF FINAL CROP TREES IN TENDED STANDS
1. Treatments Given
For each five-year age class at Woodhill, the average timing of
the various treatments has been as shown in Table 5.
TABLE 5: AVERAGE TIMING OF TREATMENTS BY 5-YEAR
AGE CLASSES
Age
Class
1936-40
1941-45
1046-50
1951-55

Stand Top Height at Treatment (ft)
Pruning
Pruning
First
Pruning
0^8 ft
8-18 ft
Thinning
18-38 ft
74
64
72
92
46
54
52
ll
40
44
46
66
29
40
42
—
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In referring to Table 5, the following should be noted:
(1) In each age class the first thinning reduced the stands to an
average stocking of 240 stems per acre.
(2) Most second log pruning has been done in one stage from 18 ft
to 36 ft. However, a few stands have had second log pruning
done in two stages. Second log pruning has recently been abandoned.
(3) Some of the 1936-40 stands have received a second thinning to
80 to 100 stems per acre at stand top heights of 95 to 105 ft.
Future second thinnings proposed are as follows:
1936-40 age class thin to 80-100 s.p.a, at 102 ft top height.
1941-45 age class thin to 80-100 s.p.a, at 93 ft top height.
1946-50 age class thin to 80-100 s.p.a, at 89 ft top height.
1951-55 age class thin to 80-100 s.p.a, at 77 ft top height.
The top heights given represent the average timings of the
various thinnings. These thinnings are governed not by silvicultural requirements but by the need to provide a regular supply
of material to an established industry.
2. Effect of Pruning
The node studies on final crop trees have illustrated the knotty
core diameters resulting from pruning. These are given in Table 6.
TABLE 6: KNOTTY CORE DIAMETERS
Age
Class
1936-40
1941-45
1946-50
1951-55

Knotty Core Diameter (in.)
Pruning 0-8 ft
Pruning 8-18 ft
Pruning 18-36 ft
11.2
11.0
11.7
9.6
9.2
10.6
8.9
8.1
96
7.8
7.4
—

Table 6 illustrates the progressive reduction in knotty core diameters that has been achieved over the years. However, it is considered that there is still scope for improvement. The best results
obtained so far are a knotty core diameter of nearly 8 in. for the
butt log and nearly 10 in. for the second log. Knotty core diameters
of 7 in. and 8 in. for butt and second logs, respectively, should be
readily obtainable.
A feature of much of the pruning is the very slow occlusion, with
bark pockets frequently extending out an inch or more beyond the
pruning stubs. This applies particularly to the low pruning of the
1936-40 and 1941-45 age classes which evidently was done with
slashers. Pruning defects and tardy occlusion are here understandable, but even with more recent saw pruning occlusion is frequently
much delayed, particularly with knots more than an inch in diameter. This slow occlusion appears to be due more to an inherent
reluctance of the trees to occlude cleanly rather than to any flaws
in pruning technique,
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3. Effect

of

Thinning

Thinning improves the quality of final crop trees in two way a.
First, additional diameter growth is promoted, and hence additional
clearwood is laid down outside the knotty core of pruned butt and
second logs. Secondly, crown depths are increased and bark encasement in unpruned logs is reduced or eliminated.
In an attempt to forecast clearwood yields for the various age
classes, it has been necessary first to predict the average size of
final crop trees under the various thinning schedules. For a representative stand in each age class, the past diameter development
of 8 final crop trees per one tenth of an acre plot (80 stems per
acre) was determined by node study analysis. Future diameter
growth was predicted by the basal area increment method (Beekhuis, 1963). Results are shown in Fig. 1, where for 80 final
crop trees per acre in representative stands of each age class,
diameter inside bark at the 3 ft height level has been plotted against
stand top height. The growth pattern of 80 trees per acre from an
unthinned stand is shown also, the 80 trees being those that would
have constituted the final crop if the stand had been thinned. In
the figure diameters inside bark at the 3 ft level at rotation
age of 40 (118ft top height) have been translated into the corresponding d.b.h, measurements. The sizes predicted for final crop
trees may be quite considerably in error for two reasons:
(1) The prediction of basal area (or diameter) increment depends
on a knowledge of future stand top height development. The
stand top height likely to be attained at rotation age of 40
years is uncertain. The age-top height relationship at Woodhill
is apparently quite different from that derived by Lewis (1954).
Very rapid height growth in the first half of the rotation is
followed by a considerable falling off in growth. The extent to
which height growth, and hence basal area growth, will be maintained over the last fifteen years of the rotation is very much
a matter of conjecture.
v ~;

There are doubts whether the Woodhill stands respond to thinning in a manner indicated by the basal area-top height prediction method. More information on this aspect is needed.

4. Combined

Effect of Pruning and

Thinning

Theoretical clearwood yields can be calculated if log sizes and
knotty core diameters are known (Fenton et al., 1963). As log size
depends on thinning, and knotty core diameter on pruning, clearwood production represents the combined effect of both pruning
and thinning. The sizes of final crop trees for various age classes
are available from Fig. 1, and the corresponding small end
diameters of 16 ft butt and second logs can be derived from taper
tables (Duff and Burstall, 1955). Small end diameters, knotty core
diameters, and theoretical clearwood yields for butt and second logs
in each age class are given in Table 7. The knotty core diameters
are from Table 6.
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Diameter - Top Ht. Relationship for Rnal Crop Trees

In all cases except the suggested schedule
the final crop is 80 stems/acre.

Corresponding
d.b.h.

Solid lines represent actual past growth (from node
studies). Dotted lines represent predicted growth.

Suggested 21.0 1

'A
/s

Schedule
1951-55
Stands
19^6-50
Stands
19^1-^5
Stands

Untended

40
Stand

60

80

Top Height

Fig. 1
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100
(ft.)

20.5"
19.0"

0"

16.0"

TABLE 7: THEORETICAL CLEARWOOD YIELDS — TENDED
STANDS

Age
Class

Butt Log
Knotty
Core
S.E.D. Diam.
T.C.Y.
13
14
15
16

1936-40
1941-45
1946-50
1951-55

11.2
9.6
8.9
7.8

Second Log
Knotty
Core
S.E.D. Diam.
T.C.Y.

Nil
21%
39%
59%

12
13
13
14

11.7
10.5
9.6
9.6*

Nil
Nil
8%
20%

Clearwood
as % of
Total Vol.
from Tree
Nil
6.5%
14.0%
23.1%

T.Y.C. = Theoretical clearwood yield.
* The corresponding pruning has not been done: clearwood yield is
based on the same knotty core diameter as in the 1946-50 age class.
As clearwood production is by far the most important effect of
tending on timber quality, the clearwood percentages obtained can
be regarded as reliable indices of the effectiveness of tending in
improving quality. Thinning has some additional effect on quality
of third logs by reducing or eliminating bark encasement, but
this effect is relatively minor. Grades of fourth logs and above
are not considered to be affected by tending.
Table 7 shows that theoretical clearwood yields for Woodhill
for the most part are not high, and for the 1936-40 age class no
clearwood at all is likely. These low clearwood yields are attributable partly to the small sizes likely to be attained by final crop trees,
and also to the lateness of much of the pruning. Even with heavy
thinnings, it is doubtful whether final crop trees will average much
more than 21 in. d.b.h, at 40 years. However, there is considerable
scope for increase in clearwood yields by the reduction in size of
knotty cores. The following pruning and thinning schedule is designed to give a final crop tree size of 21.0 in. d.b.h, at 40 years
(118ft top height) and knotty core diameters of 7 in. and 8 in. for
butt and second logs, respectively.
Top Height
Operation*

(ft)
22
35
37
45
54
70
97
118 (40 years)

Prune 0-8 ft
Prune 8-18 ft
Thin to 220 s.p.a.
Prune 18-27 ft
Prune 27-36 ft
Thin to 120 s.p.a.
Thin to 70 s.p.a.
Clearfell

* Prunings refer to final crop trees. The thinning regime corresponds
fairly closely to a relative spacing of 22% before thinning. (A 22%
regime is heavy by New Zealand standards.)
The expected progress in diameter growth of final crop trees
under this regime is shown in Fig. 1.
The following theoretical clearwood yields are obtained under
this tending schedule.
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Butt log —69% (S.E.D. 1614 in.; knotty core diameter 7 in.)
Second log —50% (S.E.D. 15 in.; knotty core diameter 8 in.)
The theoretical clearwood production as a percentage of overall
timber production is 33.4%. Tending can therefore, theoretically at
least, result in considerable clearwood production, and hence considerable upgrade in timber quality.
5. Timber

Grades

Obtainable

Table 8 gives a forecast of the timber grades obtainable from final
crop trees with 1 in. cutting, for the following stands:
(1) 1946-50 Woodhill stands. These are the youngest Woodhill stands
for which the pruning and first thinning programme is completed, and for which the future thinning programme is definitely determined.
(2) Woodhill stands treated by the schedule given above.
(3) Dusky stands treated by the Southland schedule (Brown, 1962).
TABLE 8: EXPECTED GRADE PERCENTAGES WITH 1 in. CUTTING
— TENDED STANDS

Grade
Clears (and finishing)
Factory
Dressing
Merchantable
Box
Total
Av. Realization

Woodhill
1946-50
Stands

Woodhill
Suggested
Schedule

Dusky*
Southland
Schedule

14
5
29
28
24

33.5
6
17
24
19.5

37
6
9.5
22.5
25

100
63.7s

100

100

68.4s

67.1s

* Dusky figures are those forecast by Fenton and Brown (1963).
In Table 8 the realizations are based on current sawmillers' prices
for 6 in. X 1 in. timber. A realization of 89s per 100 board feet
has been used for clears, the same realization as for finishing grade.
Table 8, taken in conjunction with Tables 1 and 2, illustrates the
following points:
(1) At Woodhill there is not the same scope for improvement in
quality with tending as there is at Dusky, and as there probably
is at Rotorua. This is because the quality of untended Woodhill
stands is much higher than that of untended stands at Dusky
or Rotorua, and also because final crop tree sizes at Woodhill
will be smaller with consequently lower clearwood yields. Thus
the timber from the 1946-50 Woodhill stands will increase in
realization by only 5.9s. per 100 board feet as a result of tending
(63.7s. cf. with 57.8s.) while the Dusky stands will increase in
Value by 13.9s. per 100 board feet (67.1s. cf. with 53.2s.). Even
stands treated by the schedule suggested in Table 5 are expected
to increase in value by only 10.6s. per 100 board feet compared
with Dusky's 13.9s.
(2) In spite of the more limited scope for improvement in quality
at Woodhill, it can be seen that tending can still be expected to
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result in considerable upgrade. A realization increase of 10.6s.
per 100 board feet can be regarded as an attractive dividend on
tending. A higher average realization than that expected from
Dusky is probably obtainable at Woodhill even though the
clearwood yield will be lower. This is because of the substantially higher percentage of dressing grade likely to be obtained
from unpruned logs and also from the knotty cores of pruned
logs.
TABLE 9: EXPECTED GRADES BY 16 ft LOG HEIGHT CLASSES —
WOODHILL STANDS
1 in. Cutting — Percentages of Overall Cut
Log
Height
Class

Clears and Finishing
Factory and Dressing
Tended Suggested
Tended Suggested
Untended 1946-50 Schedule Untended 1946-50 Schedule

Butt
2nd
3rd
4th and
higher

—

Overall

—

Log
Height
Class

12
2

14

21.5
12

33.5

Merchantable
Tended Suggested
Untended 1946-50 Schedule
6
5
6

3
4
6

Butt
3rd
2nd
4th and
higher

13
6
6
ll

ll

ll

Overall

36

28

24

5.5
12.5
8.5

6
11.5
9

3
3.5
9

7.5

7.5

7.5

34

34

23

Box
Tended Suggested
Untended 1946-50 Schedule
12.5
5.5
4.5
7.5
30

7
5.5
4
7.5
24

3.5
4.5
4
7.5
19.5

Table 9 in which expected grades are given by 16 ft log height
classes illustrates the following points:
(1) With the 1946-50 planted stands, the only significant upgrade
with tending is in butt logs where the clearwood has been
produced at the expense of merchantable and box. The outer
zone of the butt logs in untended stands contains bark-encased
knots, and it is this zone that has been converted to clearwood
by pruning.
(2) Tending has promoted little upgrade in second logs in the
1946-50 stands. The amount of clearwood produced is small and
has been produced partly at the expense of dressing grade, as
the bark-encased zone is narrow in these logs. Pruning of
these second logs has clearly been uneconomic.
(3) Under the proposed schedule there is considerable quality improvement in butt logs where most of the clearwood is
produced, but predominantly at the expense of merchantable
and box. The knots in the knotty core will all be intergrown
and some dressing grade is expected from this core.
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(4) The schedule is likely to produce appreciable improvement in
quality of second logs also, but nothing like to the same extent
as in butt logs. The amount of clearwood is smaller and is
produced largely at the expense of dressing grade. Second log
pruning is thus not as attractive a proposition as on forests
where the clearwood is produced mainly at the expense of
box and merchantable grades. An economic study could well
reveal that second log pruning is unjustified even if 50% clearwood is produced from this log height class.
(5) Fourth logs and above are not expected to be upgraded by
tending as there is very little bark encasement in these logs
in untended stands. Third logs are expected to be upgraded
by only a very small amount as there is only limited bark
encasement in these logs in untended stands.
QUALITY OF THINNINGS
Grade results are available for sawlog thinnings from Woodhill,
but these thinnings are from stands hitherto ineffectively tended.
Hence the grades of timber produced from the thinnings are probably significantly inferior to those from thinnings from stands
that have received well-timed pruning and thinning treatments
previously. However, the grade results from Woodhill thinnings
are given in Table 10, along with grade results from thinnings from
a tended Rotorua stand of the same top height for comparative
purposes.
TABLE 10: GRADE AND REALIZATIONS OF TIMBER FROM
THINNINGS AT 95 ft TOP HEIGHT
Area
Woodhill1
Rotorua2

Factory and
Dressing
or Better
43
50

Percentage Board Grades
Merchantable
Box
37
22

20
28

Average
Realization3
(per 100 bd. ft)
61.2s.
62.5s.

1
2

Grade yields based on results from grade study in Auckland, 1963.
Grade yield based on results from grade study in Rotorua (Brown,
1961).
3
Realizations are from current (1963) sawmillers' price list for Auckland-Rotorua region.
Table 10 shows that the quality of Woodhill and Rotorua thinnings from tended stands are likely to be very comparable. The
percentage of box grade is lower at Woodhill predominantly because of the more innocuous pith.
CONCLUSION
Because of the basic nature of growth of Woodhill's radiata pine,
and also because of the forest's close proximity to the huge market
of Auckland, the stands of timber can probably be grown at a profit
regardless of the treatment given to them, or indeed without giving
them any treatment whatever. However, this is no reason for complacency as there is a responsibility to ensure that the forest is
tended on the most profitable basis and also to ensure that the
forest provides what the market requires. Because of the high
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density and strength of the timber and the high quality of framing
produced, Woodhill may well come to be regarded as a forest concentrating on the production of framing and/or structural sizes.
If this is the case, an extremely intense pruning programme for
the production of a high volume of clear timber may not be warranted. Auckland may well meet its clear timber requirements
from south of the city. However, if Auckland will require a high
volume of clear timber from Woodhill for veneers, joinery, weatherboarding, flooring and furniture, an intense pruning and thinning
programme is necessary. Further, if it is shown that much of the
clearwood is to go into veneer production, earlier pruning to produce smaller cores than the suggested ones of 7 in. for butt logs and
8 in. for second logs may be desirable.
Woodhill is well qualified to fulfil any role in terms of timber or
veneer production but there is perhaps a need to gear tending schedules to market requirements rather than to trust to luck that
whatever is grown will be to the best advantage of both the forest
owner and the trade. Intense tending of forests in the Rotorua region
is essential to avoid the serious over-production of low-grade timber,
but at Woodhill this does not apply because of the high quality of
the untended stands. There is thus a need for a closer look at just
what tending should be done. This applies particularly to pruning.
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SUMMARY OF DISCUSSIONS FOLLOWING PAPERS
J. P. FITZGERALD*
Following SEXTON's introduction:
/ . Henry asked what proportion of the 124,000 acres of potential
forest land was planted and at what rate it was being increased.
Sexton: Planted area 8,000 acres; increasing at a rate of 1,000 acres
per annum.
N. Barr commented that a valuable aspect of sandhill forestry is
that it complements the clay soils of Auckland Conservancy, by
providing winter work during a season when much labour is redundant on farms on clay lands.
HOCKING's paper elicited the hope from the Chairman that
Chisholm's thesis comparing forest and agricultural returns from
similar land would be published in the near future.
N. Barr stated that the comparison would be particularly interesting to farm foresters. It indicated the excellent potential of integrated farm forestry and sheep farming on this type of land: returns
would run close to those from dairying, and would certainly be
better than from sheep farming alone.
P. Olsen voiced surprise at the quoted returns of 4lA to 6lA% from
forestry, when the allowable cut was set so low. What was the
reason for the discrepancy?
Hocking: Due to the fact that very little planting was done during
the war years: yields were coming from older age-classes, and
were limited in extent.
L. Poole asked what prospects there were for all of the 39,000 acres
being put into trees in the long run.
Hocking: The State would be preoccupied with unstable sands of
the Younger Dune Complex for some time to come; but land use on
drier soils of the Older Dune Complex was already changing, as local
owners became aware of the possibilities of tree growing.
/ . Wendelken, referring to Olsen's question, stated that it was not
practicable to store growing stock on sand country: it resulted in
a fall-off of the M.A.I. He asked Hocking to comment on means
of maintaining the vigour of stands, perhaps by pursuing lower
basal areas.
Hocking: There was little risk of impoverishing the soils: they
were fairly high in various nutrients, and would maintain healthy
stands until a good age. The earlier Waitarere plantations progressed from older stable soils on to unstable areas.
Wendelken commented that it was not impoverishment that worried
him, but the risks of stagnation and wind-break, or wind-throw.
* Senior Forest Ranger, N.Z. Forest Service, Auckland.
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