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ABSTRACT

Podocarpus totardtotara)iso ne o f N eswnosZrenawrdindigedhous
timber trees. It was widely usédth by Maori and European settlarsdcontinues to
berespected for its exceptionabod properties. Yet today, in common with most
other native species in New Zealand, it is seldom sawn or utilised in anifycsigt
commercialquantities.

Naturally regenerated stands of totara are found in many pastoral areas throughout
New Zealand. In Northland, totara regrowth is remarkably vigorous and abundant on
pastoral hikcountry and along riparian margins. Like m&a (eptospermum
scoparium), totara is often considered a weed problem on farms. The Northland
Totara Working Group (NTWG) was formed in 2005 to explore the potential for land
owners to manage this regenerating resource for timber production.

This casestudy outlirestheachievementsf acommunity of interegbased around
theexplomation ofthe potential to manage and realise commercial value from this
emer gi n gg rooswet chobn Iditiatises havedneludeduantifying the
resourceestablishingsilvicultural trials, surveying timber utility and markatential,
and workng to reduce legal impediments and disincentives.

Development of an industry based on the commesaiale use of this native timber
tree is also seen as a practical way to eragmithe integration and management of
this regenerating native tree species on privatewatidn existing largely pastoral
land useThis vision is aligned to broader policy goals of weaving resilience and
sustainable land management practices intgoagtuctive landscapes nationwide.

l inked



INTRODUCTION

Totara(Podocarpugotara) is one ofthe most widelydistributed indigenous

softwood timber treef the oldgrowth forests oNew Zealandlt wasextersively
usedboth by Maori and European settlersl wasrespected for its exceptional
durability, stallity and machining propertie©nly small quantities of totara anew
available from private or Maori landotara on Crown land under the Stewardship of
the Department of Conservation are reserveihfoequent Maori ceremonial use.

In contrast tats limited availabilty from old-growth forestiotararegenerates
naturdly in productivelandscapgthroughout New Zealandh Northland, totara
regrowth is remarkably vigorous and abundant on pastdiralduntry and along
riparian margins. Like manukad€ptospermum scoparigntotara is often considered
a weed problem on farms.

A vision for a productive role for naturally regenerating totara on privatestamch
scrublands presenteavith a focus orNorthland A cases made&or promoting
commercialscale use dfotaraas an appropate and practical wagf integraing more
native trees into our rural production landscapesdo thisthe characteristicef this
speciesare outlinedthe latest reseeh and thespecific opportunities and restraints
for managing totara afgesented and the potentidbr realisng commercial
opportunitiego utilise theemergingresourceof totaraat a regional and community
level will be discussed

This will alsobe telling the story of the Northland Totara Working Group. For this is
abou theirvisionand activities. It is storybased orpractical experience and
observationbut alsohasthe support of rigorous science through funcesgarch
projects It involves a collaborative effort by a team of people encouraged by a wide
ficommunity of interest Much generous giving of time and effort byoseinvolved
reflects thebelief thatpromoting the commercial use of thmativetimberspeciewill

also bring aboumany other worthwhile environmentakologicaland economic
benefits to the region and its local communities.

TOTARA IN THE LANDSCAPE

Promotion of native trees their use and conservation

Native tees ardnighly-regarded angerceived bynanypeopleto enhancéandscape
values. Researdimsshown that people value landscapes with hitfgrees of
finaturalc h a r gFairweather & Swaffield2003) This is consistent with priorities
expressed in Section 6 of the Resource Management &tizegetationparticularly
of indigenousspeciesis often associated withe perceptiorof higher natural
character value@airweatheet al 2003).This is also recognised many District
Planswhich consequently oftemave objectives, policies and ruletatingto the
protection of native trees on private land.



For manyreasonsssociated with environmentasilience, indigenous bidiversity
andotherlandscapeand landusealues farmers are increasingly being encouraged to
plantmore native treesn their property(PCE 2001)i that is, within the space wuse

for conducing their business.

However n Northland, totaré&reesarevery common on farmsan factso much so that
many farmers viewegeneratingotara asaweed. Neverthelessome ofthetreesare
often usedo shade and sheltanimals for erosion control antbr their aesthetic
value. What aboutommercialscale timber productionan we reconceptualise this
problem into an asset?

In New Zealand there & tradition of spatial separati of conservation and

productionactivities Thoughs of felling native trees stillend to beassociated with

many negati ve actoinvneo tlaotgigoinnsg oo feetiieee e x pl oi t at i
attitudes perhaps limiting otininking andthe opportunitiedo integratamorenative

trees on private farmlandf® some other countriethere isfar less conflict between

utilisationand conservation. One facilitates the ottethis respec¢tnaturally

regeneratingotara presestus with a unique opportunity. TiNorthland Totara

Working Groupwasformedin 2005to explorethe potentialto sustainably manage

the developing resource of totamad integrad this with existing landuse practices

Attributes of totara
Totara hashe followingremarkablecharacteristics:

A Itis apioneeright-demandingree speciesscologically suited to distudz
environmentsuch as those created from bush clearance and extensive
pastoralism

It is fistock-resistand readilyestablishingn the presence @frazing animals.
It regeneratesaturaly and abundantlyseedingas soon asightyeas after
plantingwith birdsreadily dispersingeeds

It responds well to silvicultur@runing and thinning)

It has excellent potential for sustainable management

It is a significantlyscaled regional resoce (important for commercial mass
and supply continuiy

A It occurs throughout New Zealanmégenerating on farmland in many regions.
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These attributes present a unique and practical opporfonitytegration of this
native tree species into the paatenvironmen{Moodie et al, 2007 Quinlan, 201D

Lifecycle of totara on farms
The following is a brief accoumf a commoriife-cycle of totara on farmland
A Because it istockresistantthe speciehasa weedlike ability to colonise
grazed sitesral in particular withirpoorgradepasturesuch as that on steep
slopes Establishmenof totaraon steep slopes is positively correlated with th
presencef species typical of poor pastuigergin 2001)
A Birds spreadseed from existintreestandsgraang seems tassisiseedling
establishmenby reducing grass competition



A Dense thicketslevelopin paddocksither as pure stands or often in
association with gorsgJlex europaeus manukaLeptospermum scopariym
andkanuka(Kunzea ericoidgs

A Within 2-3 decades,ighly-stockedpole standsre formedand with intense
competitionstem diametegrowth slovs to only a few millimetres peyea.

A Naturalattrition (self-thinning) occursasfaster growing treescreasinty
dominate andasother speciebke kanukadie out.

A Without interventiomatural thinningcontinues anenerchantablesized trees
developwithin a hundred/earsas the stanchatures

Humaninduced largescale forest clearaneamd disturbancef our landscapes over
the last 12 centuries hasreated théavourableopen conditions foratural
regenerabn of totara In some situationsiese modifications have developedraque
type of native foreswithin the farmed environmenthese characteristicombined
with its amenability to silvicultte, meangotarahasconsiderablg@otential for
sustainable managemdiergin 2003).

The vigour of natural regeneration

Regeneration is typically associated with previowddared landvith reversion to

forest remarkably rapidn Figure 1 the centrdllock is a 35 ha portion of a large hill
country sheep and beef farm. Since the 1960s, trees have spread naturally from a
small bush remnant. By 1981 39% of the area was covered, mainly by totara. Despite
continued grazing, cover has increased to 61%eohtha during the past 27 years
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Figure 1: Natural regeneration of totara is remarkably vigorous on many Northland farms
despite continued grazingln 27 years, cover of naturallyregenerating totara on this Far North
sheep and beef farm has increasddom less than 40%(above)to over 60% estimated cover
(below).

Thecharacteristics of theegeneratingotara resourcareoften related to the
modifying influence of past anzlrrentfarm activity. The distributiorandpatternof
regenerating totaraaviesincludingscatteredingle trees or groups trees in semi
mature secondary forestreasof regenerating shrublaramprising various
proportions of totargand scatteredmall groups and individuédeesin paddocks. It is
therefore difficult to éfine and map the totarasourcea s 1 facea Ehis pre&sents
difficulties in appying the Permit and Plan provisions of the Forestsaict
administered by the Ministry of Agriculture and ForesTrye dispersed and variable



resource of totara regengom on farmlandalso has practical implications for
managemerdnd harvesting afelatively small quantities daimber.

Scale and characteristics of the resource

An importantstephas beemletermining the scale and characteristics of the resource
Fundngwas obtainedrom the ASB Community Grants Scheteecarry out an
inventory projectlesignedo estimatehe amount ofotaraalready existingn private
land A pilot studyusing highresolution aerial photography (Kennedy, 2007)
surveyedmore thamt7 000ha of private land in the Whangaroa axghin the Far
North district of NorthlandPaddock trees were counted, and different forest types
and ages were mappdtandomlylocatedsample plotsvere establishedithin these
strata and withinvhich all totara were measured and recordeesults were
combinedwith thelandcoverinformationfrom the Landcover Databas€l2ZZDB 2)
and etrapolation produced rgional estimatef the totara present in the area.

Allowing for a wide margin of errofmore invenbry work would berequiredto refine
the estimatg there is evidencthat atotararesourceof significantsizealreadyexists
in the Northland regiomApproximately344000haof private lanccurrentlycontains
totaraat various stockingicomprising upa an estimate@& million m?® in total tree
volume The volume othe actual stems will be less than that figure and the
proportion ofmerchantablsize and quality logat presenwill only be a fraction of
thisamount.Natural growth will see this substaity develop in the future.

It is clear thathere is ssubstantial regional resouroétotara in NorthlandOnly 6%
of the totara population consistslafgecrowred coarselybranchedgaddock trees
the majority isfoundin scrub areas and in stammtssmallgroupson farmland Of
theseabouthalf are considered to hasgeems withreasonabléorm quality to
potentiallyproduce anerchantabléole or log. The majority of these will still have
relatively short boles amgbme branches or knots.

Nevertleless mny farms already hawomeharvestablesizedand merchantable
guality treesthat haveesuledfrom regeneration on previously cleared latd
various timesver the last 150 yeark is not a case of plantingpw and waiting for
80 yearsor more Some sustainable regional production cadchmencen the
immediate future

An ageclass profile of the population shows that it is predomiganyoung
resource. Mst of the stem diameteas breast height (DBHjrepresentlyless than 30
cm. Thisimplies good potential for silvicultural intervention and sustainable
managemenfor a substantial proportion of the resource

ESTABLISHING SILVICULTURAL TRIALS

Slow growth in unmanaged natural stands

Much of the natural regneration on farmsanges betwen 50 and 120 yeaend

occur as small to large stan@&eedlinghave either germinated in pasture and
develomdinto pure standef totaraor form a major component of scrub mixtures
containing kanuka, manuka and goiS&cking raes are typically verpighi upto
60,000 stems per ha in dense sapling thickets. Poles andnsdune trees emerge as



natural thinning occurs with age (Bergin, 208%&rgin 2003. Although stocking
rates continue to reduce over titheough naturathinning theyare typicaly still at
thousands of stems per @veral decades after establishment with severe
competitionsignificantly slowing growth. Silvicultural treatmenpgincipally
thinning) is therefore expected to improve tree growth ratieesenaturaly-
regeneratingtands.

Thinning and pruning

In mid-2007 38 prmanent sample plots (PSR®re establisheds part of an
extensive silvicultural triato test the growth response to thinning and prufi&ggin
and Kimberley 2010)Clusters ofitesrepresentative obtaradominant regenerating
forestwere selected in the Whangarei,e6&0Okaihau and Herekino aseaAt least

two plots were established in each stand, one plot being left as an untreated control,
and the others receiving thinning and pruning treatmenatddeplots were thinned
from densities of more than 6000 stems/ha to stocking rates <f00@Dstems/ha.
Thinned plots were also pruned witeight of pruning determined by tree size, the
aim being to retain at least one third of the green crdWwa.growth responsever the
first two yearssince thinninghas beenmonitored




Figure 2: A typical naturally -regenerating totaradominant pole standwhere anon-thinned
control plot was established (hove). Standdensity is 2300 stems per halmmediately adjacenta
thinned and pruned plot has beenestablished (below) where stand density was reduced 1600
stems per ha

Early growth response

Two years after thinning and prungj treatment was carriedit, mean diameter

growth rates of residual treesre on average 2.5 times greater than in controls
(Figure 3. Growth rate in the second year following siliviculture was greater than in
the first year, especially in thinned plots, and may be relatedet@ibbetter growing
conditions in the second year.
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Figure 3: Mean annual diameter increment in unthinned and thinned stands of naturally
regenerating totara in Northland during the first and second years after
treatment. Means have been adjusted ta common initial DBH value for
thinned and control plots in order to eliminate thinning selection effects.
Vertical bars show standard errors



Mortality over this period was three times greater in control plots than in thinned
standqFigure 4) There wee few windthrown losses in thinned stands. When
mortality and growth are combinedijrined stands have produced ¥ha/yr more
stem volume than unthinned stands
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Figure 4. Mean annual volume increment and decrement in unthinned and thinned stands
of naturally -regenerating totara in Northland. Vertical bars show standard
errors.

Implications for silvicultural management

Natural polestands of totaralominant forest have shown clear increases in growth

ratesduring both first and second years dolling thinning.This occurred despite the

loss of a portion of greecrown from pruningA high degree of betweestand

variability islikely to be related to a combination of factors including thinning

intensity and site characteristics. A conservatiyeragach to thinning intensity proved

to be unnecessary, since loss of trees through windthrow in thinned plots has been
negligibleThese results clearly support many | an
respond well to silvicultural intervention.

Further esearchn this aresseems warranted. Ongoing monitoring of the PSPs and
some more aggressive thinning of some plalisbe instrumental irdevelopng
practicalmanagemenmnodels to guide decisions on tme@st costeffectiveand timely
management intervéons.

The ageclass profile of theegenerating totarageurce in Northlanavhereby a
significant proportion of the totara resource is in young regenerating stands on
farmland,indicates that widespread opportunities exissfimicultural operationso
improvebothgrowthrates and tree forifKennedy, 2007)This could have
significanteffect on the productivity and recoverable log quality of the emerging
regional resource.

HARVESTING AND SUSTAINABLE MANAGEMENT



In the late summer of 201Podocarps Ltd (Paul Quinlan & Chris Kennedy)
conducted a trial harvest of totara on a Northland farm. The harvest was from trees
that have naturally regenerated on the farm and are now covered by a Sustainable
Forest Management Permit under the Forests Act. @soé Continuouover
Forestry(CCF)were applied t@valuate and quantify production harvest with the
vision of responsible longerm forest management.

In nearly every instance, harvested trees were individually selected from either a
densegroup ofstems or from a pair of treasclosespacing The policy was to leave

the best trees standing aeduse the harvest as a stand improvement tool. In many
cases the decisions were fairly easy. The larger dominant trees usually had thinner but
better forned (taller boles and less branchées right beside the(figure 5) The

removal of some of these bigger tregt improve growth ofresidual trees and

ultimately improve the quality of this regenerating forest.

Figure 5: Before & After. An example of harvest selection from group of totara trees. Two
shorter but larger diameter trees were harvestedleft) and the two tallest andless branched trees
were left (right). N.B. the central tree (right) was ring-barked and left standing to avoid
damaging the residual stems.

In a few areas appropriate selections were not so obvious. Harvestable sized trees
were also taken from areas where the abundant natural regeneration of saplings and
poles willneed tdoe relied upon to replace them over the nkedades. Trees were

felled with care to minimise damage to adjacent thickets of regenerating saplings and
advanced poksized trees. Sustainability is ensured in these instances by the
conservative harvest volume of the permit relative to the actuat feesirce. A

Ministry of Agriculture and~orestry(MAF) forestry advisor inspected the field
operations following tree felling and lagaking.
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The success of the natural regeneration process is clearly evident on this farm. In
several instances the tre@sat were harvested were only metres away from stumps of
totara trees that had been harvesigdo50 yeargpreviously

The size and forms of the harvested trees varied considerably. The mean diameter at
breast height (DBH) of the harvested trees w8&n and the mean bole length was
6.7m. However these values ranged between 30 to 88.5cm for DBH and 3.1 t013.0m
of bole length.

Growth rings were counted on some tree stumps and logs. Many of the harvested trees
were younger than expected and rangad/éen 66100 years. The growth rate of

some trees exceeded lamrementn trunk diameter annugll Thisindicates the

growth rates that could be expected for selected tremanaged forests.

A characteristic of this farrgrown totara resource is thatends to occupy the

fringes of paddocks. Consequently the trees were easily accessible. Most of the logs
were pulled out with a 95 horgmwer 4wd tractor using short a short wire rope or
chain(Figure 6) A D6 Bulldozer with a winch was also used & gome logs out of a
steep gully. The winch meant that the machine did not need to enter the forest area. It
was easy to avoid bruising or damaging residual trees due to the short pull distances
involved (Figure 7)

Figure 6: Much of the resourceis located close to the fringes of the farm.
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