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CHAPTER 14 - CASE STUDIES

Visit www.nzffa.org.nz for the most up-to-date information available.

HONEYMOON VALLEY, NORTHLAND (Ian Brown)
In 1979 I bought a small abandoned farm property in an inland valley in the Far North. The site is elevated,
but protected by a ridge from prevailing winds. The soil is a clay loam derived from ancient basaltic volcanoes,
and thanks to a nearby range, the rainfall is high for the district. The original vegetation had been dominated
by puriri, a good site indicator.

My brother Richard and I, already heavily engaged in a pine plantation near Wanganui, decided to focus here
on alternative species, and to test some unorthodox silviculture.

1980 planting

We fenced a trial area, and planted adjacent blocks of blackwood, Leyland cypress, eucalypts, and redwood.
We bought the trees from Joll Hosking’s nursery at Whangarei. After weed control, we planted 1000 blackwoods
in groups of 4, at 8 metres between the groups, and interplanted the gaps with pines. Ian Nicholas had advised
us on spacing.

We visited the site during annual summer holidays in nearby Doubtless Bay. From the first year the trees were
showing vigorous growth, accompanied by the unruly behaviour in the leading shoots that is typical of open-
grown blackwood. Without a clear plan, but following our instincts, we set upon them with our secateurs,
reducing the top to a single leader. Because of competing family obligations, and other distractions such as
fishing, we never finished the work, and left some of the trees unpruned. This might be regarded as an
undisciplined version of a controlled trial.

After 2 years, two things became apparent:

- There was a striking contrast between the trees
that we had pruned, and the rest. The pruned
trees had undisturbed vigour, and excellent form.

- The blackwoods were effectively open-grown.
They were outpacing the pines, which were too
small to have any influence on them. We might
have avoided this by planting the pines two years
in advance, but this would have required us to
plant the blackwoods in long grass, cancelling
the benefit of our weed control.

We continued with annual form pruning, confined to
the leading shoots, to a height of 6 metres, replacing
the secateurs with long-handled pruners. We started
clearwood pruning at year 4, and thinned to one tree
per group from year 6 to 8. All the work was completed
by year 9.

At year 4 the pines had caught up, and for two years
provided some lateral shading. However, by year 6
they were dominant, and threatening, so we felled

Good form tree.
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them. During the felling, some of the blackwoods
were damaged. Others blew over in strong winds, but
the remainder became wind-hardened a year later.
The pine slash made access difficult and hazardous
for further work for several years. It was obvious that
any benefit derived from the pines has been limited
in time, and outweighed by the problems they created.

Among the blackwood, a group of trees became
embedded in regenerating gorse, and remained
unthinned. Years later, these have small high crowns,
and small diameters, and clearly demonstrate that
early thinning is critically important.

On the forest floor there has been considerable
regeneration of native species. These include potential
canopy species, such as totara.

At 28 years the blackwood are showing respectable
growth. In a sample plot the mean top DBH is 52 cm.
We expect to start milling at about 35 years. Because
of variation in diameter we may do this in two stages.

1982 planting

We were encouraged by the response to annual form
pruning, and in 1982 adopted a more radical approach.
As before, we planted in groups of 4, at 8 metres
between the groups, but without a nurse crop. We
followed the same regime of annual form pruning and
subsequent clearwood pruning, and thinned  to one
tree per group by year 8. This proved to be simple,
quick, and effective, and we found it to be much the
best of the systems that we tested. I have used this
regime subsequently in more extensive plantings at
Pirongia in the Waikato.

In a small number of trees we retained two per group
in the hope of extracting one for milling at about 20
years. It was not a good idea. Both trees developed
asymmetric crowns, and curvature in the stems.

In an adjacent area there was some regenerating
manuka, and here we cut light wells, and planted in
the gaps. This proved to be effective, although it still
required visits for form pruning, and we spent some
time walking in circles locating the trees. Line cutting
would have been a better option.

Pruning a crop tree.

Good form crop trees.
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1983 planting

We had not had time to assess the open-planted regime, and in this more extensive area we adopted a more
conservative approach, interplanting the groups with eucalypts (E. saligna ). These grew rapidly, and caused
some lateral shading from year 2, but some form pruning was still required. We pruned and thinned the
blackwoods as before.

At 6 years we began to thin the eucalypts. Before completing this we were faced with a problem common to
growers who have used mixed planting. Quite simply, we were seduced by the nurse. At 6 years the eucalypts
were thriving, with tall, straight growth and attractive patterns in their bark. We therefore withdrew apologetically,
leaving the remaining eucalypts intact.

The outcome of this act of charity has become apparent over time. Where we thinned, the blackwoods have
performed well, with good crowns and diameter growth. In the unthinned area, the blackwoods have been
suppressed, with small crowns, greatly reduced diameters, and some mortality. In compensation, we have some
fine saligna.

1990 planting

Belatedly, we planted a final group of 1500 blackwood, open-grown, and in groups. In the third summer we
had a problem in the form of a massive attack on the trees by cicadas – the entomological equivalent of a mast
year – which caused extensive damage to the young trees. After some head-scratching we identified the worst-
affected trees, and coppiced them in the following spring. A year later the coppiced trees were thriving. The
remainder were struggling.

This led to a later study at Pirongia in which my son and I looked at the influence of season on coppice growth,
and which showed that early spring is the best time to coppice blackwood.

The Chief Lessons

These derive largely from trial and error, and from the privilege of making mistakes.

Site is important. More by luck than choice we have a good blackwood site,
combining natural shelter from wind, decent soils, and adequate rainfall.

Form pruning is essential. It is simple, but requires an annual visit for several
years. On sites where growth is rapid, there is no need for companion
planting.

Nurse crops do not eliminate the need for form pruning, but can reduce its
intensity. They can create their own set of problems that need to be understood.

Timely thinning is essential. To take advantage of the growth potential of the
tree, their crowns must be allowed to expand without obstruction.
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HUNUA FOREST (Richard Harwood and Ian Nicholas)
Hunua Forest (2469 ha) has a prime function as a water catchment for Auckland city. It is located in the Hunua
Ranges south-east of Auckland and close to the city. The ranges rise up to about 500 m a.s.l. and have mainly
clay or clay-loam soils. A large portion of the ranges is still covered in regenerating logged native forest. From
1880, however, efforts had been made to farm about 6500 ha, but poor access and the Depression of the 1930s
saw some farmers walk off the land. These and the other remaining farms were progressively purchased for
water-catchment purposes prior to 1960.

In 1961, Ian Barton was appointed by the Auckland Regional Authority (ARA) as forester-in-charge of Hunua
Forest. At the time there was a feeling that radiata pine was not the best species for afforestation in water
catchments because of its perceived high water use.

Consequently, other species were trialled, including blackwood, the growth of which showed promise. Two
small areas (each less than 1 ha) planted in the mid-1960s proved to be the first successfully managed blackwood
plantations in New Zealand.

Following these successes, small areas were planted on a regular basis, generally on good, sheltered sites. For
the next 30 years, establishment continued with planting from 2-10 ha most years, reaching a peak in the early
1980s when in 1982 and 1984 close to 10 ha was established in each year. There were, of course, some failures
mixed in amongst the successes. The total blackwood area in Hunua Forest is about 70 ha.

Ian Barton’s tenure from 1961-1986 is notable for the numerous trials he established. These included establishment-
, fertiliser-, pruning-, thinning-, stocking- and enrichment trials in cut-over native forest. These trials substantially
increased knowledge of the species (Messina and Barton 1985). FRI staff were involved in several of these trials,
and following Ian’s departure FRI/Forest Researc/Ensis/Scion staff have continued to collect considerable data
from the best of his long-term trials.

Silviculture

An area of 3.5 ha of regenerating native forest was underplanted with a number of exotic species including
blackwood (0.6 ha) and some native species. The blackwood was the most successful in this experiment. In
another trial, about 0.8 ha was underplanted beneath Eucalyptus saligna, but the eucalypt failed.

Most if not all stands planted have had some multi-lift pruning to 4 m, while at least two areas had variable-
lift pruning to 6 m.

Thinning has also been variable, some being late (age 20 years), but more recently stands have been thinned
at age 10 yrs and one even at 6 yrs. Apart from experimental thinning trials, stocking has ranged from 260
stems/ha in the late-thinned stands to between 400 and 500 stems/ in the more recent 1980s plantings. These
later plantings were probably intended to receive a further thinning, but because of management changes this
has not occurred.

From 1986 to the early 1990s the late Andrew Dakin was forester in charge of ARA, and blackwood management
continued along the path planned by his predecessor. Andrew was successful in the marketing of some 22-year-
old thinnings by achieving prices of $600/m3 for sawn timber cut on a portable sawmill in 1992.

In 1987 FRI established a regime trial on a hard site, providing a valuable contrast to stands on better sites
treated in the same way.

In 1988 a plus-tree survey was undertaken; 55 trees were selected and root cuttings collected, and about half
of the trees were successfully propagated. Rooted cuttings, from these trees, and some others, were established
in a potential seed orchard on private property just north of Auckland.

Forest management changes occurred within the Auckland Regional Council; Northern Forests took over the
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management of the forestry assets in a caretaker role, apparently concentrating on pine silviculture and
discontinuing blackwood establishment and silviculture.

In 1998 management and cutting rights were purchased by a private company, Waytemore Forests Ltd, which
was most interested in the major resource, pine. Logging and establishment priorities have kept the company
fully occupied and little attention has been given to the small blocks of blackwood. In addition, the logging
operation is not appropriate for the relatively small areas of blackwood. There has been some interest from
a prospective blackwood buyer, but the price offered was not sufficiently high to recover the cost of relocating
a logging gang for the one or two day’s work required to harvest the small quantity of blackwood logs sought.
In this situation these small blocks, often with short, small-diameter logs, may be viewed as a nuisance which
complicates management.

Waytemore Forest staff, however, have been impressed with the regeneration from a block of 1 ha that was
logged about 10 yrs ago. Here the regeneration (seed and no doubt suckers) has been very dense and the
boles of the current pole stand are virtually clean to a minimum height of 8 m, and some thinning is planned.

Apart from a dedicated start to blackwood afforestation, there has been little activity for the last decade. The
next major activity will be marketing of logs. This will determine the success of blackwood in Hunua forest.

SOUTH WESTLAND (Ross Jackson and Ian Nicholas)
In central and northern Westland (West Coast of the South Island) small trials of many exotic species including
blackwood were planted by the New Zealand Forest Service (NZFS) in the 1960s.

Afforestation in Westland covers very diverse soils, ranging from alluvial terraces to coarse gravels and pakahi
soils, many of which have impeded drainage. Most of the variation is a consequence of previous glacial
activity. The altitude of forest plantings ranges from 50 to 300 m a.s.l.

The first small trials of blackwood in South Westland, established in 1978 by Ian James (at the time a FRI
native ecology scientist), were in a hand-cut lane planting in regenerating scrub in Wanganui Forest and in
tractor-cleared lanes in Ianthe Forest in 1979. Both plantings grew well with good form. In 1981, on the
strength of these small 2-yr-old trials, blackwood was identified as the species most likely to yield an economic
return on such sites. Further development of a NZFS policy on special-purpose species (NZFS 1981) provided
some confidence with this approach, and the NZFS started planting up to 5 ha/yr, nearly all of which was in
small  research blocks,  to evaluate fert i l iser regimes and establishment techniques.

About the same time the government of the day added two large blocks of virgin native forest in south Westland
to the Westland National Park. To compensate for these land transactions, the government initiated a project
to establish an estate of up to 10,000 ha with Special Purpose Species which included blackwood, to create
employment and future forestry options.

The potential of blackwood for the coast was also recognised by the late Curt Gleason, who favourably
reviewed its world performance (Gleason 1986).

With the demise of the NZFS in 1987, the New Zealand Forestry Corporation continued planting blackwood
at a rate of 150 ha/yr, with Treasury covering the establishment costs. This arrangement lasted for only about
three years, as the New Zealand Forestry Corporation was in turn succeeded by Timberlands West Coast Ltd
(a state-owned enterprise created in 1990). In 1990, however, the government provided compensation to
Timberlands West Coast Ltd in recognition of its commercial focus. This support consisted of $6 million as a
suspensory loan for the continuation of the special-purpose species estate in areas of cut-over forest, particularly
in South Westland. Although problems of poor form and defoliation caused by psyllids and leaf miners resulted
in a change in emphasis from blackwood to cypresses (mostly Cupressus lusitanica), Timberlands did support
a comprehensive study of insect attack on blackwood (Appleton 1999).
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Blackwood establishment continued under
Timberlands West Coast Ltd, but at a much lower
rate, 3-5 ha/yr, with much more care being taken to
select the best sites for the species. From 1993-1994
to the present there has been increased planting of
C. lusitanica at the rate of about 150 ha/yr, and
blackwood establishment has been on the back
burner. However, now that a parasite is reducing
the numbers of blackwood leafminers, the situation
looks more favourable, and the rate of establishment
may increase, perhaps up to 10 ha/yr.

The managers have learnt that site quality governs
establishment success and that site variability has a
greater influence than silviculture. The key is to
confine blackwood to the best sites, so the species
will be only a small component of the annual planting
program.

Silvicultural treatment has been intermittent and
confined to good sites where growth justifies the
investment.

There has been some concern that blackwood might
invade Westland’s native forest adjoining the estate.

Westland blackwood

Lane of westland blackwood.
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To investigate the weed potential of blackwood in the Timberland estate, in 2001 a field study was conducted
in stands ranging from 17 to 34 years old. There was no evidence that blackwood will invade native vegetation
to become a threat to the native ecosystems of Westland. Where blackwood regeneration was occurring in
stands, the native vegetation was out-competing the young blackwood regeneration.

A wider review and study of North Island sites recognised that existing planted areas are likely to remain as
blackwood areas, especially if soil disturbance occurs during logging, although at this point in the forest-
management cycle control-  or management options can be undertaken i f  desired.

 To determine the utilisation potential of their plantation blackwood, Timberlands undertook a pilot study of
a sample of trees in 1999. Five 32-year-old trees, and a 19- and a 20-yr-old tree, were extracted by helicopter
from two forests for evaluation. The heartwood content of the 32-yr-old trees was high (70-90%) but in the
younger trees it was much lower (20-30%). The importance of age, site or genetics on this incidence is not
well known.

The seven trees, with an average SED of 280 mm, yielded 12 sawlogs and one veneer log. Tension in logs
from two trees caused some sawing problems, and a multi-saw edger had some difficulty because of the
hardness of the wood. One log had significant decay from a dead branch. The recovery of sawn volume was
50%. Grade recovery was excellent, with 64% being dressing, 31% select appearance and 5% standard (beech
grading rules). The main defect reducing dressing grade recovery was large knots, and the main defect type
in the poorest grade was decayed knots. Veneer was cut from one log length after the log was soaked in hot
water at 75C for two days, but this appeared insufficient to adequately soften the wood, as during slicing some
difficulty was experienced with knots. The veneer dried well, however, producing flat and attractive sheets.

The timber machined well and was considered very suitable for furniture and joinery applications.

Westland has the largest single plantation area of blackwood in Australasia, about 1600 ha, but management
of the resource has been mixed. The various managing organisations have attempted to juggle social forestry
and investment objectives while keeping on top of blackwood’s silvicultural requirements. This, and the huge
variation in terrain and other characteristics, have resulted in a variable crop. The Westland resource,
nevertheless, has the potential to dictate the role of blackwood in New Zealand.


