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SYNOPSIS 

The area is described generally and species siting discussed. 
Pinus radiata and P. elliottii (slash pine) are the two species 
currently being established and the practices of chemical 
releasing and fertilizer application in relation to these species 
are described. The desirability of a liaison between farming 
and forestry to increase management benefits and economic 
yield is posed. 

INTRODUCTION 
The North Auckland peninsular extends for about 200 miles 

north-westwards from Auckland, no more than 60 miles across 
at its widest point, and with no part more than 25 miles 
distant in a direct line from the sea. The Kaikohe Ranger 
District embraces most of this area — from Kaiwaka in the 
south to the North Cape. 

Lying in subtropical latitudes (34 to 37°S), Northland's 
climate is characterized by warm, humid summers, relatively 
mild winters, and a plentiful, generally well-distributed rain
fall, with all the exotic forests lying within the zone of 50 
to 80 in. annual rainfall. 

Soils available for the forests are generally low in natural 
fertility, with strongly leached subsoils. Moderately leached 
to podzolized yellow-brown earths predominate, with smaller 
areas of volcanic origin. Pan formation is common in many 
parts of the forests. 

With the exception of Aupouri Forest, which is sited on 
mainly drift sand (72% of the area) and yellow-brown earths 
derived from consolidated sand — sites with a medium range 
of fertility — the remaining forests are established on soils 
strongly deficient in phosphate. 

The established and potential productive acreages of the 
main exotic forests are summarized in Table 1. 

TABLE 1: SUMMARY OF NORTHLAND STATE FOREST AREAS 

State Forest Established Percentage distribution Estimated pro-
area (ac) P. radiata Southern pines ductive area 
atZl /3/69 (ac) 

3,443 95 — 56,000 
4,201 82 13 11,000 
1,210 23 31 1,210 
1,223 68 6 1,700 
5,379 27 58 6,700 
3,032 25 65 4,500 

18,488 54 27 81,110 

* Forester, N.Z. Forest Service, Kaikohe. 

Aupouri 
Glenbervie 
Omahuta 
Puhipuhi 
Waipoua 
Waitangi 

Total 
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SPECIES SELECTION 

(1) Pines 

Current establishment programmes in the north are based 
primarily on Pinus radiata, with P. elliottii (slash pine) or P. 
taeda (loblolly pine) being planted on soils of poor drainage 
or low nutrient status. 

These Southern pine species have been preferred to P. 
radiata because of their greater tolerance to low fertility sites, 
remarkably uniform growth, and greater ability to compete 
with unwanted vegetation such as gorse and bracken. They 
do not incur the same degree of natural mortality that is 
common to unthinned stands of P. radiata — i.e., Southern 
pines maintain a high stand basal area and ultimately produce 
a greater volume of timber than P. radiata, although piece-
size is correspondingly smaller- Rotations of 40 years are 
envisaged, compared with the continually attenuating rotation 
for P. radiata of ca. 30 to 35 years. 

The future value of Southern pine species depends mainly 
on a closer definition of their strength properties, which are, 
in nearly all samples tested to date, below those of P. radiata. 
If the timber cannot be promoted confidently in competition 
with P. radiata, it may become necessary to extend P. radiata 
beyond its present site limitations by the use of increased 
fertilizer applications. 

Slash pine is rated as only slightly susceptible to Dothi
stroma pini needle cast, but nearly all Southern pines are sus
ceptible to damage by opossums, although these have not 
yet spread as far north as Waitangi, which is a predominantly 
Southern pine forest. 

Loblolly pine requires a site intermediate between slash and 
radiata pines but, because of poor provenances in the past, 
has not been favoured. A better knowledge of P. taeda 
provenances now exists and, if suitable seed becomes available 
in quantity, this species could again be planted. 

Pinus pinaster, on account of its coarse branching habit, has 
similarly not been favoured, but this may also alter with the 
availability of improved strains. 

(2) Poplars 

The establishment of a limited range of Italian hybrid 
poplars (strains 1.30, 78, 214, 455) has been restricted only by 
the lack of suitable sites — i.e., predominantly alluvial soils. 
Where suitable sites exist, they are now retained for these 
species. Since 1966, 40 acres have been established at Waipoua 
Forest, and at Puhipuhi there is a potential area of 50 to 80 
acres. 

At Waipoua, after two years, 1.78 is the most vigorous, 
with pronounced single leader development and generally good 
form. A limited area of recently released 1.488 is still too young 
for evaluation. 
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(3) Eucalypts 
Poor species selection in the past has done little to promote 

this genus. However, by restricting species in future to those 
of proven ability — e.g., Eucalyptus saligna and E. pilularis — a 
small annual programme of establishment will shortly be 
implemented at Waipoua, where E. saligna will be planted at 
a stocking of about 200 s.p.a, in mixture with P. elliottii. 
Attention to adequate releasing and fertilizer application 
(blood and bone meal) will be important in the initial stages. 

CHEMICAL RELEASING 
(1) Gorse 

The equable climate of Northland favours vigorous re
growth of a variety of competing species on newly established 
areas. Gorse and bracken fern are the two major competitors, 
with minor indigenous species completing the mosaic. Two 
releasings in the first year have been necessary at some forests, 
with a single annual release continuing for another one or two 
years. 

Following the hand spraying of trial areas of gorse at 
Waitangi Forest, a programme of aerial spraying was initiated 
at that forest in late 1967. Gorse has been a major problem 
at this forest in recent years, resulting in high releasing costs 
and an escalation of low pruning costs, owing to access diffi
culties. 

Aerial spraying in 1967 was carried out by helicopter and, 
although a strip pattern of gorse kill was evident initially, the 
sprayed areas appeared uniformly brown nearly two months 
later. The gorse ranged from dense mats of seedling gorse 
6 to 12 in. high to mature bushes. Aerial spraying cost, per 
acre, $5.03 ($2.45 for flying and $2.58 for materials, etc.) as 
compared with $10 to $14 per acre for manual releasing. 

The spray used was low volatile 2,4,5-T ester (3.6 Ib a.i.) and 
the 1967 programme satisfactorily covered 363 acres ranging 
from 1964 P. radiata/P. elliottii to 1967 P. elliottii. Owing 
partly to problems associated with area definition, the applica
tion rate was higher than specified (4 pints/acre) and the 
final calculated rate was 5i pints 2,4,5-T ester in 20 gal of 
water per acre. 

Pinus elliottii was completely unaffected by the volume of 
2,4,5-T ester applied, but the older P. radiata 1964-5 suffered 
some leader malformation, a minor proportion of which is 
still present a year later. 

Assessing the overall success of the operation a year later, 
it can be stated that, although gorse regrowth has occurred, 
the spray achieved its purpose, with the trees in all cases now 
existing above gorse level. Whether a second spraying will be 
required is uncertain, and it is also doubtful whether a single 
spray will significantly reduce the overall growth of gorse by 
the time of low pruning. 

(2) Other Species 
Lupin has been only a sporadic problem to P. radiata estab

lishment at Aupouri and currently is not present in sufficiently 
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concentrated areas to warrant chemical spraying, although 
this situation will alter in future years. 

Wire vine (Muehlenbeckia complexa) is probably one of the 
major worries at Aupouri and at present is being coped with 
bv disc releasing on areas of suitable topography. Trials are 
being initiated with picloram ("Tordon 75-T", "Tordon 50-D") 
and 2,4,5-T amine to test the effectiveness of these sprays for 
general broadcast application over combined wire vine/lupin 
areas. It has been shown elsewhere that some suppression of 
wire vine can be achieved by picloram sprays. 

A satisfactory spray would be of great benefit at Aupouri 
where a large annual area must be released. At present 1,000 
acres are being established annually and this is shortly to be 
doubled. 

USE OF FERTILIZERS 

It has been stated earlier in this paper that, with a few 
minor exceptions, all the soils available for exotic establish
ment in Northland are strongly phosphate deficient. Pinus 
radiata stands of all ages have responded to the application 
of superphosphate. 

(1) Aerial Application 

Now that most of a back-log of deficient older stands has 
been treated, aerial topdressing with 5 cwt superphosphate is 
done as soon as tree canopy closes — i.e., at about age 9-10. 
This practice is now standard on many forests. The decision 
on which stands to treat is mainly based on visual factors 
{e.g., thin crown, needle fusion, reduced needle length, loss of 
colour) and/ or the general knowledge of the nutrient status 
of the particular soil. 

With the cost of fertilizer varying according to the transport, 
and the average distance from major town centres, cost of 
superphosphate averages $5.96 per acre and of flying-time 
$2.07 per acre. 

Increment and economic benefits from aerial topdressing 
have been comprehensively described by Conway (1962). Two 
examples of responses in volume increment in Northland 
stands are: 

(a) Waipoua S.F. 1926 P. radiata (Plot A.236) 

Aerially topdressed in 1959 with 5 cwt superphos
phate/acre. Mean top height 80 to 90 ft. Thinned to 
70 to 80 s.p.a. 1959-60 (at age 33 yr). 

Control Treated 

Total volume increment 
1960-68 868 cu. ft/ac 1792 cu. ft/ac 

Increase in mean top 
d.b.h. 1960-68 .... 1.4 in. 4.2 in. 
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(b) Glenbervie S.F. 1949 P. radiata (Plot A.246) 

Superphosphate hand-broadcast 1961 (age 12 yr). 
Mean top height 63 to 66 ft. Aerially topdressed in 1966 
with 5 cwt of superphosphate per acre. 

Periodic annual increment 
Stocking (cu. ft/ac) 

Treatment (s.p.a.) 1961-4 1964-7 
Control 180 441 656 
Superphosphate 

5 cwt/acre .... 170 585 819 
10 cwt/acre .... 200 587 857 

(2) Manual Application 
This method has been used in an effort to promote height 

increment during the very early stages in a tree's life (to 
possibly reduce releasing) and to provide some measure of 
phosphate availability to carry over until phosphate can be 
applied aerially following canopy closure. 

Trials (Plot A.158) at Glenbervie were established in 1955 
on newly planted P. radiata, using various fertilizers and 
quantities. Twelve years later (1967), the 20 cwt/ac super
phosphate application is still showing considerable advantages 
in volume increment over other treatments, although this is 
not surprising since all fertilizers were applied broadcast and 
much would have been ineffective. Even allowing a generous 
4 sq. ft per tree, effective quantities at rates below 4 cwt/ac 
are infinitesimal. 

Responses (per acre) are summarized in Table 2 to high
light the 20 cwt/ac superphosphate treatment. 

TABLE 2: COMPARISON OF STAND DATA AT AGE 9 AND 
ANNUAL INCREMENTS DURING NEXT 5 YEARS 

Treatment 

Superphosphate 2 cwt/ac 
Superphosphate 4 cwt/ac 
Control 
Superphosphate 20 cwt/ 

ac 
Ammon, sulphate 2 cwt/ 

ac 
Zinc sulphate 1 cwt/ac 
Control ... 
Superphosphate 4 cwt/ac 

+ Zn sulphate 1 cwt/ 
ac 

Stand in 
Basal 
area 

(sq. ft) 

135 
119 
97 

149 

113 
102 
59 

132 

Mean 
top ht 
(W 
52 
48 
41 

54 

52 
46 
36 

56 

1964 
Total 

volume 
(cu. ft/ac) 

2511 
2082 
1484 

2891 

2102 
1724 
808 

2640 

Annual increments 
1964-7 

Basal 
area 

(sq. ft) 

14 
15 
20 

27 

19 
l l 
21 

8 

Total 
volume 

(cu. ft/ac) 

544 
554 
693* 

976 

651 
386 
581 

329 

*Some leaching from the adjacent 20 cwt plot seems likely. 
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Trials were laid down at Puhipuhi and Waitangi Forests in 
1967 plantings with superphosphate being applied in the same 
season at the rate of 4 oz around the base of each tree. After 
one growing season, the fertilized P. radiata (1/0 stock) have 
made l l in. more height growth at Waitangi and 4 in. more 
at Puhipuhi, as compared with controls. These responses were 
significant at the 1% level. 

Pinus elliottii was included in the trials but to date has not 
shown any significant response. 

The average increase in height was compared at Puhipuhi, 
in 1967-8 being 9 in. for control and 15 in. for treated trees. 

Earlier plantings of P. radiata at Waitangi had shown very 
variable development and this has now been observed in re
cent plantings at Waipoua and Puhipuhi — e.g., a range from 
2 to l l ft in height for 1965 P. radiata at the latter forest. 

Cost of manually applying 4 oz superphosphate per tree 
averaged $7.67 per acre at Waipoua and $9.31 per acre at 
Puhipuhi. Thus, costs of applying 2 cwt/ac by hand at the 
time of planting are similar to the aerial application of 5 cwt/ 
ac after canopy closure. 

Where access is still possible on such obviously deficient 
sites, selective manual topdressing of the poorer areas has 
been carried out recently {e.g., at Puhipuhi and Waipoua) with 
the aim of producing a more uniform stand. 
(3) Response of Southern Pines 

Fertilizer trials with Southern pines (P. elliottii, P. taeda) 
have been established for only a year and to date only 1959 
P. taeda at Waitangi has shown any response. 

The majority of New Zealand trials have tended to concen
trate on single element applications and it is probably to some 
extent fortuitous that P. radiata has responded so vigorously 
to an application of phosphate alone, since it is quite likely 
that the applicaton of one element in quantity may reduce 
the availability of another. 

DISCUSSION 

The preceding coverage of some establishment aspects of 
exotic forestry in Northland tends to underline the fact that, 
although improved techniques are continually being developed 
and utilized, we are still a long way from optimizing silvicul
tural practices and thus forest returns. 

Thus, we are still planting at greater stockings than re
quired for a final crop. Chemical releasing is used but can 
be applied only to selected vegetation. Superphosphate applica
tion produces increased volume increments in P. radiata but 
we are still unsure of the frequency of application and have 
still concentrated on single element fertilizers, whereas the 
possibility exists that combinations of the major elements 
may increase responses, particularly in species other than 
radiata pine. We are still looking rather narrowly at single-
purpose production from our land, without looking at possible 
practical and economic benefits that might accrue by expand
ing into related fields. 
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I would ask that some thought be given towards the pos
sibility of a greater interdependence between agriculture and 
forestry. Although grazing under mature forest has been a 
recent practice in some areas of the country, we have not 
deliberately modified our management practices to optimize 
the benefits that could be derived from grazing sheep or cattle 
within plantations. The deliberate aerial sowing of grass im
mediately following land clearing burns could well be a start
ing point. This would allow pasture to develop, with farm 
stock being introduced to maintain the grass cover and pre
vent unwanted vegetation from re-establishing. Electric fenc
ing, which is cheap and relatively easy to dismantle, could be 
used to confine stock to particular areas. Grazing would con
tinue for several years, with pressure being increased im
mediately prior to tree planting to provide optimum condi
tions for establishment. Stock would then be removed until 
trees had attained 10 to 12 ft in height, when they could again 
be introduced. Planting would be carried out using select, well 
hardened U/0 stock, and using a wide spacing of 12 ft x 
6 ft (or wider), as suggested by Fenton and Sutton (1968). 
Normal first log pruning would be done and on easier country 
some roundwood thinning down to a final stocking of 100 
s.p.a, would provide materiai for fencing requirements. On 
steeper country, a thinning-to-waste (to 100 s.p.a.) could be 
done at about MTH 25-30 ft. Stands would be sufficiently open 
to allow a form of pasture to remain and periodic grazing by 
cattle would restrict the establishment of other vegetation. 
A periodic application of superphosphate would improve trees 
and pasture. Grazing could be under permit or, alternatively, 
stock could be bought and sold as required. The latter sugges
tion could pose problems, but would allow greater control 
over grazing intensity and also permit a greater financial ret-
turn than from permit or rental fees. 

The major benefit to be derived from grazing is undoubtedly 
improvement of access which would have the direct effect 
of lowering costs of releasing, pruning, thinning, assessments 
and fire protection. With the present trend to wide tree spac
ing, direct financial returns from grazing could well make the 
economics of plantation management even more favourable. 
It is admitted that the economics of such practices have yet 
to be established, but, with the general thought of two crops 
(timber and cattle/sheep) on land normally devoted solely to 
the former, it is difficult to envisage such an operation run
ning at a loss! 
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