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INTRODUCTION

Millboms of mative trees gnd shrabs are being  plantesd
annueally throughout New Zealand by varous apencies,
Eindoowmers, wi, and community groops. Beasons for
planting include enhancement of native plant and
anbmal biodiversity for conservation; establishment of
mitve CTWET 0N Crosiom=proDne | siies; i'rl|‘-rl"'--:.'I1'|l.'-'-I ol
wenter quality by careful revegetation of riparian anas;
il MAMEAZEEETD [0 P shuction of |II;.:_]'|-IEI.I:1|i['_- timbier.,
Evidenoe of large-scale plinting of nathves can'be scen in
urhan and rrl areas in many regions, supported by local
auithorities and eomumenity groups, Most visible ae the
Lrges areas along roadsaned mosorasys planted in o widk
rirge of native species, Other phiniing progrommes ane
evident g5 vl PRELES Ve FIVETS arnd steeams whone

miktives are planted in Fenced-off ripcirian iress,

Many plantations aof native trees established Tor thinber
prroscuction have mot survived o have performicd poorh
Planting heis obten boeen carred ot ina casuil sy, sith
the expectation that native trees will @ithesr lagedy ook
afer themselves, or will respond o practices designed
o cxntie specics. A small number of stands, some wp
docentury ald, plamed in vadous regions of the countny
have survive) and indicite the potential thar nathes
trevs hoved For procdhicing valwble sawlogs, These and
more recent Trndl |:-|:|.r||in.|;1. (FHLS & P silescl inlcarmmat o

about establishmen methogls that are |||:|h:|||:;.5 |'-|:|.||I1||._Le:

ATETArTE et more reliible

Theere dre many comprehensive guldelines writen abont
establishiment of pative plnts mainy tor consemvation in
a range af eoosvstems (e Pomews 1983 Pollock 1966,
Evans 1983 Minl=ny of Foresoy 1968, Duavis and Meurk
20011 Thaese have provided waluable establishment
infommation o bind owners and managers, amd communfty
groups involved in revegetetion using notive speckes. This
Bulletin docs not sct ot 10 fepeal s ;.:,'.Jil\.ll.'ll::ll."'\. i
detall. Bather, it focusés on planting native roes as o
specialis tkmiber rescorce For futes generations, While
thizre are & mumber of different sites availalsle for plning
marive trees, incliuding scmb, distudbed rative foress, and
sites with a cover of exotic forest, open Sites sre e s
cofmmonly phinted aread, They ard alten e cleared siles
wathin o producive udscapes it are feribe and easily
accessible and therelomne offer the grestest podential for

good groswth siees fore native plantations,

This Bulletin begins by cxamdning the range of absectives
amd site types where the planting of notve wee specicscan
he appropriate inour prodecive bindscapes, The seoond
chapaer discusses practical oprhons for estblihing native
trees anid for enhancing cxbing anses of native Yegelaton,
andd the third s o maching species oosie. A table hsis
the major naesve condler and haptwood wmber species,
collatimg infirmation: from ecooltgical reguiremenis o
wiodl properties and pliiniing potential

The et e dections provide goidelines

o selegtionof planting steck and general

inlarmiilien on |'-|:|||':i:|'|5..: techinidgues, Farl 7
Fociibses on |||'-Ii- s Foar [1| IR it Sl
CONVETITIRE '|1!,|||Ii|'|3._l pivieTT, s ol nurss o et
and high-clensity s low-density planting
Firsally, wet present some planting scenarios,



PART 1 = OBJECTIVES FOR PLANTING WITHIN OUR LANDSCAPE

Why Plant Native Trees?

Establishing a woodd resource of
muitive trees can ofen be achleved on
thiee seome sites where sands will serve
both environmental and production
ol rives., Mosl
PrCEECAMITIES
e -|u._'|'iq.-.- anch plant Ty e Lreess,

revegelilion

use o wide range af

shrubes, groundcoiver) 1o

= extendd [forest remnants on knms
and restore high foress

"y ik =helier on Grmns. arcuarnsd
residential and horicultural
ok

L b wihde aesthetie or Lunds Ape
heru=fins:

L il e

= provide spiriual benefies;

= provide amenity and receeational
Facilities

® enhance wildlile vilues @nd

bl bversiny
& ool enoskomn:

= improve waber Quality

TN T,

Many native trees can be planted
[ farmlbser |'-||:-t_|||.|,:::-|'| It i= |'r:i"\-"\.'.|:l|l_'
tix select panioulbar specles and 1o
construct plant communities in

which the sussrinable production of

high-cuzlity timber can be imtesgrted
with many of the
baisesd ohjectives. Planting of timbser-

prochecing trees can lead o ather

LRSS e rY aLOm

dlirect amd imddiresct beEnetits such as

o production of mw matedals, eg.,
bark

medicines, herbs, food, and fibne;

oavesy .Illil LFELES '.|‘\--\.'-\.| E |

o honey production,

s production ol seed and colings
s by the homioubneral indusersy;

» prowision of shadke required for
sream fAsherles:

= provision of screens around
budictinges mnl ..||-.i;_l‘.'|ll'-. Aress:

- |:-r|:-l.i=~i|'-|1 il |:-I|1'-i|'._|l shicide on

farms;

=  enfunoement of toursy aneas.

P hreied ey o naiiee drenr Jfor g st
v, Alwokime Menee Hetamnn’ Gt

Planting of trees on bare Lincd Fo
carlxon stomige 25 part of the Kyoto
Protocol tHorpan 20000 may provide
u Furrthesr eoomoTmiic CIppartLEniLy anel
lead o Increased Inierest o the

planting of natives

(he plantkng of native trees has
Feeritage angd cubmral appeal for those
inicrcsted 0 growing them as well
#% those keen o wse the timber For
a range of practical and decorative
PUTH e

The supply of timber need ot
be a major reason for planting
mative trees. Acknowledgement of
mon-marked benefig will reward
owners and managers in many
ways long before timber removal
in be :'-|r|‘.-.'|:||:-l:|.I-:'-c| s '-.||_|;L:|"-.I1'-:|
by Meurk and Swoaffield (20000,
fereskler uridisation afl mative rrees for
sustinable wooding umbser will have
sgpmifeant Bicgliversity boresfis in our

[ luction landse Apes,

| vt pukrtiatrow of dawn reendly erwiilinied ae

@ redtend foride e aviE ot sy grae,



Sites for Establishing Mative
Trees for Wood

Establishing mative tree species
should be consldered in relation
iy several broad site types based
N EXISNE Yegotanon Cover and
landuse. The moss common sites
where natbves are being plinted
are apen grassed sites, Caber sites
where |*-§.|||'.:|'|.|; nutivies (s feasible

I 1
are wilhun regenerating scrib

in panially logged manve fores
anl where direct replacement ol

exole foresl o 1--.'r|-\.||.'u_||||-.'-.|

Planting open sites
Crrpssed sites retired from ErLrmg

FLIgs ||I|. Ml COMImEH . aresls for

the prlaiting o native trees ancl
afprubs aned ame therefomes Hhe mejor
fowms in vese miclelines, These
wstially ex-birm sites mngge froam
fertile sheliered sites. such s
aboeg retired -'i:_"|_|||.|r. arems wihere
pood prowih rotes would be
BN ted, o retined B e T
pronc =es Whcne ievegoiaiion
1 a mative cover is preferable 1w
comtinued grazing. Many wrban or
perl-urban arcsas being planted in

fplives ane also open grass sies

Wlechanical clear i al & previous
cover Of CRobs honest e, pines |
o wisidhy brush weeds (e.g., goese

{ e amropaemart o Other vigorous
s (e, M b lwepy Flsndaer
frusicorme) 1500 Creates an opsen St
for plamting of natives, Unlike

rraiss sites with o long history of

grazing, recently cleared foses)
o scrubby sites, even af bl
wer, will invarably have mujos
ongning weed problems which
st be mtensively oamsed o
ensure successiul essddishment

I MEhves

A favoured method on more
exposed siles is 1o establish a
POy Iumes Crop using hanc
native or exatic specees Delone
i:1|-:-r|'-|..r'l|r|_|;--||:.|I".-. Limnder T

speCies

Recent research indicates
favourable wood quality from
fast-growing native woodlots

Current resciarch belng undertaken o
Fore=s Bescarch evaluanng the groath
amd wond |.||.I:I|II!'3. af selected native
trees dndicates that the dmber feom
fast-gromanng. planted ees can be s
atrractive g5, and bhas many of the
wiod chamcteristics of, old-groserh
incligenous forest o bocally srown and
fmpoerte] exorie spaachies, Witli growih
rates in excess of 50 cminheight amd
up o boem in slimeter per vear on
Gvorable sites, g apgoroschimge 40
e in dizimeter dare achievabile whithin
S0F yesapm o '|1l:||1ri|1;.|_ foar ki l.'tf\.n'.l".l-l

axridie aned il | I'-'udi...-.rlr-u-: Pt

While development of hewmwond s
slowy, prrrticularly i mative conifers, the
sapwond ol planied Kaun and o
reses Jioss thin S0 viesies of o contains
. Fanghts of colours gnd texmares. A
ringet of knob sizes In tetara enhoances
s decorarive porennil. Basic density
af the mamby sypwicond froan ke ina
ti-vemir-ld plastasion wies bower than
Kauri Beartwood o higher than thian
of racliati e L P paaietad | Tercin
and Beward 20060, Wi \|1T||1i-;,|g|:
and stiffness westing showed plantation
kauri was superior to that repomed
foir aslid-prrowith konar angd comumisnly
wsesr] Dpexponic forestry species. Similar
preliminary pesubts are found seith Easi-
proea . phineed teenm,

Thie resulis suggest Ul nelatively young
|:-|:|.nl:|||-:||:|. BN native coniders [
o] putential as wsolil woes] resonroe.
Preliminary investigations of some of
the hardwous] free species inoeardy
plantations. also indicare st growth
rates but probably tiser developosent
i heartavocad than in young plantstons
of natlve conifers. Such research
= providing encouragement Lo
Lendowners planting  native frees
i good quislity sites not only. lor
crvironmental and social ohjectives bus
alzey o thes opasom of timbser production
for future generitions

(%]}



Cilver silies

Regenerating scrmb — Many previously cleansd or
farmed areas have reverded o scrub Cover, This usually
consists of notive pioneers, predominantly manuka
{ Lapiimipermman waponwn] and kanuka (Kengee smoiderd, or
ather woody species including exotics soch as porse,
For instance, krge fracts of erosion-prone hill country
on the East Coast of the North Island hive revened to
mnuka andd Eanuka after periodic downturns inm the
farming industry (Bergin o of 19953 On some scnib
sitizs, the natuml regenention of native tree species may
be sufficient 1o obviate the need for planting bat, in the
absence of p local seed source, regeneration may be
absent or scarce and the planting of desired native trecs
will be necessary.

Plunting options will depend on height and denslty o
sorub, Where possible, wsing natural canopy gaps will
allovey estabalishment of mtive tree speckss within the scub
corvesr b supplement or substituge for natusl] regeneration.
Lanes cut through the vegetation wsing chalnsaws or
scriub-bars will allow planting ai appropriate spacing.
In trials established in the Wiimarapa and on the East
Coast of the Morh Ishand, lane widths excecding 3 m in
scrub up o4 m high increased the nisk of frost damage
e planted mative trees. MNatural gaps in tall scrub Covers
6 m) reduced the need lor lane cutting. Spacing of wees
at 36 m in lines B moapan will give an overall siocking
e of 200—600 stems/ha (Stewand 20000,

In tall scrub it may be preferahble o o paralled access
tracks through exkting cover with clroular gaps 46 m

in dinmeter at regolar intervals, Access lames 100m apan
with B CEnines ak 13-m intervals amd thres 10 four rees
planted in esch gap will give an overall stocking nue of
lA0-240 stemns ha. Gaps exceeding 6 min dismmester pre
nizcdid for the establishment of ght-demanding species
e, totara) but may place frost-tender handwood trees
(e, purin €1 e damsd, Kohwekohe (Dysiodos spectabaie b
at risk (Steward 20061}

Hand-rebeasing with slashers is the most pracrical methiod
for removing ferns and shrub hardwoods dhar have the
patentizal o ovenop planted trees. Releasing will be
necessary for at beast 2-5 years after planting o wnil
trees ek about 2 mon height (Bergin and Pardy 1937),
Uinbess this operalion is carmbed out at least once @ach
yvear, locating of planted seedlings may be mpossible,
[nterplanting of natives in gaps or along cut lines in gorse
of other exotic woody cover can be especially difficul
in dense cover, and regrowth including coppicing from
cul stumps will require regular maintenance (o énsune
|:-|:|r|h'|.:| fatives are mod smolhered 10 s essertial thar Full
owerhead light is available for the planted nuvive trees, 1f
the surroumding canopy i chosing over, Deansches or stems

N | -n;li:l.:'-:_‘nl shrubes and frees minst e removedd

Where seed sources of pative trees have been lost over
large arcas of reverting scraby, an altermative o intensive
lame planting is planting of small groves of trees, These
growies scattered throughout a scrub-covered landseape
will evenmeally provide secd of native tree species fog
wimd s bised dispersal and, along with browsing animal
ceartrol, will encournige nanes] regeneration ol leadwood

ancd coeifer trees

Wi srrenh sperver damtmared by svoamdka, tria’ o @ repeeeraiing o4 where marchosnd of sadie free imvell phoattr tr S ar
R,



Forest gflerw — MNagive forests have often been thesgerinclend]

Iy |'-.||I|:|i loprgingr, earlicr anempis 6 cléanngg [od

Farmland, ora bomig history of bromesing boy wilcd anirmils
“Sabuira
ol and animals are controlled

manmagement may be desired by landowners o ncrease

repeneration often ooours i sibes are fenced

Heswever, planting ancd

the propomion of natve dmber tree species

A survey of the existing plant community will indicate
areas where wee species arg non-exestent o suppressed
Sative oomibers or hardwools can be planiedd s hesre
Ehviere mre rmutural or Rggring-incoced paps in the fores
canopy. The recommended pattern consists of clusters
ol three to Bve pl._mlw. al 1- oo 1.5-m spacing, Distandee
Austers can be vared o allow selection of

suitable microsites where soil s disturbed, well-drained,

LRI LA S i

anl Tree from dense growth of ree ferns and lamee toee
roots. Group plintngs are easily relocated bor regular
releasing from fems and shrubby species. The aim s
1 eventually achicve one good tree per cluster {Forest

Research Institute 19900; Pardy and Bergln 1992)

Sile |'|r|_'-:'|.||'..|i- i in distudsed lorest oress st i odle
removal ol ferns andd shmab harchesoods that may SLIHInesss
1l yoLng F'||.I'"|I-q,-h.| rees, A sl tnctor can e oased

Chear very. dense ground cover sach as toetoe (Ca

i) and shrub hardwoods from canogps Eips in high
forcst (Porest Kescarch Institute 19800, Hamad clearing
with slashers may be adeguarce for the planting of small
groups of trees. As for planted tressss In repensnating
sl annud] releasing may be |-.-:|.|-.r-.-xi foar up ko 5 ViEars
alver planting or untll trees redach abowt 2 m in height

i Beveridee and Bergin 199499,

woarivkiiemn i amweeilaniny g

Replacing exotic forest — There 8 Increasing interesg
im nefurmn

Cle:

1g stands ol exobc rees o native vegetation.

rielling w allow removil of merchantable logs

generally leaves a highly disturbed open site where

rederoiwlhy oW problem weesds can oo e daminaie
Hegeneration of native plints s often present under
exolic foresl cowers o [rimies angl willome, Oy sormee sites
it may b practicil and desimbie to remove low densiliss
oo ATy exolic trees by caretud leliing For rem sl ol

g without damaging understorey natives

W here

minimise damage to understorey aative plants, of

timber is not recovered, directional Felling o

poisoning oo wasie 0 ofe operation oF over seveerl
v B trsct Frrs for emcoraaing erado|
Vs, may e proctical opgions for encowrigimg; grscos
chevedoprnent of native repenecation. Poisoning by drilling
hbies aroumcd the base al the tronks of exotic trees and
inserting herbicide allows gradual digsinegration o
the: tree opoven, These aplions or removing an exolic
iverslorey may alsy b :||:-||1::-||7i.:I|- foor undermbanied

mlive trees

e |



Planted Native Trees in our Productive Landscape

S SO e

Concern is increasing abour the ongoing decline in Llnwirtingly or by design, those planting natve trees are
New Zealand's indigenous biodiversity and for the establishing a resource which future generatons will have
ecological sustainability of land uses that support our the option 1o manage for extraction of high-quatity, high-
primary industries (Pariamentary Commissioner for the value specialty wood. Any long-term management plans
Environment 2002). While the Commissioner strongly will be desigrned o ensure thae the non-wood values of
SUPPOTTS ONEOING PRESErVALI IBIUVEs [0 FESone our planted areas will be preserved.

threatened ecosystems, there has not been adequare
exploration of the potential beneficial roles thar native
plants can play in our productve landscapes dominared Replacing exotic forest
by exotic pastoral, hortcoulmural, and foresery landuses.
As part of a broad range of management opportunities
for native plants on our working linds, there ks excellent
scope for the planting and management of native trees.
In addition to the potental productive value of native
tree planrations, the establishment of native forest in
these productive landscapes will enhanee indigenous
bindiversity and will likely improve productivity of the
existing primary sector.

Chpainns for revesting exone
fomesst o narves by regeneraon
of planting include careful
r{'ll1n_-|1 anid Exgractonn or

P ||s.-.'|nin|_=| I wWaste,

Significant areas of the New Zealand landscape, both
arban and rural, are being revegetated by planted narive
specics. It is estimated that over 10 million natve
plants are produced annually in
native plant nursenes theowghout
the country (Mark Dean,
Maturally Matve MNew Zealand
Plants Led, pers. commnn. ).
Significant proportions

of these native plants

are major amber species.

Urban planting

There is '|'.~::-1|:|.'|:|.'|] for unliun;: wrrnd Estahlishment of

from native trees that have been screens along highmomys
of slgacent o incastsal
sites pould inekude

& mix of native trees Roadside planting

which will provide Steetches of the naton's highways

a rescarce of natve are being plansed i natives o provide

timber. aEtFactve vistas for motonsts, and

planted in urban and per-orban

areas, along strests, and i pandens,

Many e removed as they beoomae

poe e sl umsalie, or block vacws,

oF their soors damage buildings,

rizcls, foeorpaths, and drains,
sereens fog Hl.||:|.-;.c|'|r s :-u*-i'.l;.:. 'I.'|*:|.':.'
are another developing resource of
native nmbser,



Shelterbelts

Same amber-producing nodve trees
cani be used &0 form staple or mulia
rom shelterbelts, along with shrub

hardwucds and flax onsome sbes,

Waoodlols in riparian zones
Ripanan womnes represent @ significant
lanal nres for the plantng of native

trees and shrubs Timber trees can be
planted in gproves or small prowps along

upper banks or cn elevated terraces.

Enrichment of scrub
Ennchment plnting m
lires oo paps within oy
narural Fegeneratiod o
reinrroeluce Lu,-:.' nmibser
species may be feasible
Ffl.-:.r'.rln!_t s arrered
groups will provide o

'il,'l;,'\.! SOARTE,

)

at! 'H

i

Establishing woodlots

YEary native tiee A alic exceler

potential for planmarion managemens
for omiber. Small woodloes exinbbished
o ot secs will prve CpEETUATY G rath.

Erosion -prone hill couniry
Revegemation of proviously forested

ster shopes may be the only practical

optioa to freduce sl enesion.

Extension of forest remnanis

Larwloaumers iy st o extend exlsing
foarest temnants on frmland by fencmg
off areas aned plasbing with native rees

with the apton of supplving simber.



PART 2 — OPTIONS FOR ESTABLISHING NATIVE TREES

Planting of pursery-rised seedlings is the most commeaonly
wsed method For L'hl:||:l|'i\|‘ti:|1i.; ricilive trees apdl allows
control of the species, and the density ansd pattem: af
thes groowing sandl. Planting, herever, can be i high-risk
activity amd very expensive and demanding 1o implement
sunvessfully, especially on o lrge scale. Direc seeding
is in opeion that is of increasing interest but s likely 1o
|n vy sife :-.'|'h.'|:'i'|"||:' rlu'-:lllr.l.Hi.n;J. thi= I!.:rr1'.l.1|1 al matural
regeneration, while dependent on factors such as
eciirrence of sl seed sources of the desired species
angd degree af wes] competition, s a preferme] oplion
wherever possible

Nursery-raised Seedlings

The usual method of establishing mative spoecies is 10 use
plants raised from seed in containers (pots, phonter Bags,
ar foalrieneTs ) m ;1|.'|1|r rupseertes, Mosl milive coniler
anc hipdwesod tree *:|‘:-m Jow can Fae AT frimmn sl-e_-e:ql
using standard nurksery h-.:'|u1i-c||.u,-w. S proifuction aned
germination mates vary angd may affect the availabifiny
ol sorme :-.;1|.'|.'i:-‘r-. froam ome vear 10 the next Fu:l:r_linp
characteristics amd appropinte nursery technigues have
haen F1|.||||ih|:.|.'|.| fowr ks by Howvel (19783 wnel Flalkee
C10EAS o |1|:-c||:t|_'.lr|re- |:-1, the Forest Besearch Inetiiude
10800, and for Bardwessd trees and shrbs I:"." the Fore=t
Resexrch Institute: C198RY and Pardy and Bergn (1989

Forest duff collected in wintes Beneath tirget trees
contatng seeds and can be used 1o produce seedlings of
a ramge of native species incloding i (I ruminopitys
taxifolia) and miro (Prumnopitvs ferruginea) which ane
slove g0 germinate (Herbert 19772 This method s best
suitee] to small-scale operations,

Manmy native species hove been successfully. raised as
hare-rocted seedlings and this methed is especilby suited
1o Lirge-scale production and planting progromimes schene
priocluction costs cin e reduced (e, Forest Rescarch
Institute 19800 Beveridge «f al. 1985). Container-grown
and Baresroated plants can be plantsd ot appropriaie
spacings e encousee optimem groeavth mate or o fulfil
redquiremenits such a8 shading or soreening.

Sevdlings, depending on age andd size, e esech likely o
cost Berween 52 ancd 35 for balk orders From commeesrcial
nurserses, with Fasver-grosaing shnly hardwoods $2-3 and
native irees pariculady conifers 53=5

Cuflings

Abhough some matives, particularly shrub handwoods,
are nrisesd from cultings, mising native: imber species
froam Cultings is ndb practised on a karpe scale as most
.h|:-t_'-::':«|.*.~. ATE Iore E_-'.;I.‘-'il'!. rivisesg] Frowm sl Sedme native
treses, such as riro (s rg.--;_|i||:|:| cupressinum ) (2 kin and

1

|".'uu.l:|r!5 ATy rastnd Sl 1 e o Soabee st of .-n'ufliu.'uﬂ_; [T
v

Mearns 19740 and vefara (Borgin 20050, can be raksed
frodn o 'H|'||I:|.H‘|.

Transplanting aof wildings

The remonval of smeall secdlings from forest and somib sites,
aften termed “selbdings®, Is iabour-tnensdve amsd moctaliny
af transplants can be high. Transplanting wildings of
speches where seed = difficult to obain each year and in
wirlch germination &5 poor such as matal and miro, has
been successiul omoa sl scale. Bess sarvival i gooswth
hiis beven with wildings less than 15 cmoall

Direct Seeding

Broadeasting seed as o method of establishing troe species
has seddom been successful and it is mrely prsctised onoa
lerge scabe: Layving of manuka brash comtaining ripe seod
capsules o the ground has sucoeeded on a leained seale
for the revegetathon of recently disturbed forest aned senaly
aresas LALE, Ht"l-'l.'l.‘il.l_ln:l."'. s, 4 CANTIETL. D

The Waipouan Forest Trust alms o extend kauon forest oo
the south of the Walpoua Forest Sanctuary and s using
manuka seed to-establish a shnab cover on grassed sites
1o shlter interplanted kaor (Berpin and Stewarnd 20040,



Mlanuakea se==gl 15 scered I:-'!. Bl adong Turrowes msde 9=5 m apnert Dy
tractor-chrwn discs. Ledlpard and Davis (20040 fownd that mountbuin
Feecch l._"'-.'.,'.|||-:|.".1j_l|||-- goaalpnedri var, clifforioides) amnd manoka can be
estabelished I'-:.' seedling ~.|'u'||1|1_,' ahter fire, The window for achieving good
establishment oy be o mare than 2 vears, after sehich exotic s i
likely 1o doamimate

Swocessful divect seeding usually requires the remowval of competing
viegeniien and. or exposune of mdnerd soll. Depending on site comditions
amd SRECIES, sl |I-'."-'.|!. J.';I.'I'I'I'IIl'IL‘I[L'L" *-l.'l.:l.|||r|;.;w AT MORE AroOre 1o

monalioy cawsed by desiceation, and by furgal and insect anack, than

lrger planted seedlings, Yiahalitgy of seed can vary o one vear o ; ; ?
f [ arrpe-dfus moirrnse & reirey faraedand Ja @ mmeer o) ook

the next amndd between apcies Collection of large smwoinis of seed iy diredd feedimr waddrriacken by N IPeibane Torer Trmtf Jn

for broscdeast sowing on o prepaned sites can be difficalt and labour il

Indensive o soame® nakive S Higzlh irvitial r'-l.l.-'l Cesmsitpes i r|_'||'.||r|,*|I

fo wllomar fowr poar Eermination wngd early moetakiny

In comtrest 10 many native e species, sseding of the resadily available manuks = fikely o give o mpid cover ol

wioody mative species on clewred sites that will enable later introdoction of native rees,

Enhancement of Natural Regeneration

Mathve vegetation |5 regeneriting naturally in many #  the presence, vigour, and persistence of weed species;
cheaned or parislly logmed areas throughout the coantry, w  distance from seed sources:

. gl s e WU st phhee A P ! 5 r
Meurk amd Swaffield (20003 prodect that even in o s presence and effectiveness of seed-dispersal agents;

|:|.|;.'_-.']'. el |:-||:-.||.|-| tivies kincks Apes, MR Species {and o anc the presence of browsing animals,
hende hiodivessityd are regenerating sponaneausly @ 3 )
; : ; Reducing oo eliminaring fuceors that are inhibdting naraeal

meiny sites such ax within hedgerows, along rosidsicles,
- ¥ J regeneration miy bBe o more practical strategy than
im shelterbelis, woodbons, parciens, and Hipeirian s . : . r ]
: L p ; planting pursery-raised seedlings. A sumvey of sies in
The pace at which this process ocours and the species g .
] . which natural regeseration is aking place mey shew thal
colmposition o resulting communities will be infuenced :
s 7 et species are alresdy present. Wihere regenerlion is
by meany factors (Beverdge o of 1985), These inddude ; d ;
occwrring, thinning, weed contral, and releasing of mmge
= the charcteristics of the original forest and the cumemt spmecies Fronm overtopping canopy ey be reguired 16

lanclscars: 1 - 4
nidscape:; fmprove survival and growerh, Where natural regenenition

*  site history, e.g.. intensity of logging, burning, and i men-existent o nsulfcient, planting scatered groups
o of mative tEmber trees it will become 2 seed source may
= e current condition and nduse of Cleared areas; e syl fredent 1o restock such areas
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PART 3 — PLANTING PATTERN AND ECOLOGICAL REQUIREMENTS

There is considerable variation in the ecological
requircments and site preferences of native ree speches,
Some require sheler inoearly vears on open sies 10
improse growth, while others tolerale exposure. Some
gpecies toberate high levels of mosiare while others ane
adapied to dry siees. Planting native species at random
through an area is unlikely 1o match spedes to the most
sultable sites and therefore will probably  comproomdse
overall performance

Choice of species and planting pattern will also be
influenced by the obpctives of planting = e.g., timber
prowluction, shebter, soil conservation. Growth habis amd
performance of each species will determine suitability,
For shedterbedts on farmbind, native species that e suited
o wincy open sites, which hove an erect form, and are
amesnable fo trimming are likely to be more sucoesstul, For
amienity and aesthetic purposes, the native tree species
recpuired are those that form attractive spreading crowns in
parks or along svenues but which can be pronsd 1o give
stratighit [oweer bodes for timber. For revepetation, scattered
planting of mative trees that bemefit from interplanting in
i shrubby cover may eventually vield good quality timber
trescs, Where the main aim is imber production, chocsing
the most valuable and productive species and planting
on suitable sites will be the best option,

Matching Species to Site
Establishing groves of single or mixed species so that they
resemble maeral plant communitées requines a knowledpe
of the: ecological requircments of cach species,
s well ws information on characteristics of the
planting site, such as moksture and exposune.
Planting of kahikatea (Daerparpar deorydioide)
in lower mobst arcas, shing of frost-prone
hardwond tree species in relatively sheltered
vitlley sites, or planting of manuka on exposed
ridge sites to ameliorate the site for later
planting of native timber trees are examples
of species/site matching.

While natural distributions of native species
will give an indication of site preferenoes,
sofmie tree species may actually gros Bister an
sites where they are not moarally doménant
Species oecupy some sites in nature because
they tolerate particular site factors beter than
other species. For example, kahikatea stands-
often occupy low-lying swampy sites that
are occasionally flooded, though the langest
kahikatea are found on better-drined groond.
Similarly, kawrt is often found as denﬁ—'

12

Random [ocation of nafive species or rigid plaming
Iwyonut ever o mnge of rmr.rmuus u'il.huur. accounting
for specibs/site preferences may result i lesy natdral
appearance pngd sub-optimel sunvivil and growith,

regenerating pole stands on exposed drought-prone
ridge sites, It survives but grows slowly on these oy sites
where there i less competition from other species that
i e toderate droughty conditions. The faztest growing
ko are, however, found on bower hill slopes wheere
oicasinmal trees have survived intense early competition
from hardwood species.

Foir pgifave free !’l-FI.‘I;_'iI;"!'!'l, Taesl Tﬂ:lnlil.lil::ln. Hﬂrwlh will oocter
on sheltered sres where soils are deep and fertile and
there iy :J.-l.h:'qLL.l:l::' Ak,

The Dilemma in Establishing Native Plantations
Should those landowners wanting o establish a
native woodlkot match species 1o s based on nanel
regenerition patterns, or should they plang on the [xea
sites 1o achieve optimum growih?

Locaring species on siles IIL..I.[L'I.'I.'ﬂH &I:_Ell' o
recpuirements e mimi natural panerns ol




i= likely o be the most appropouote approack
where revegetation is the pomary objemive.
Such sites will coman natve: Tl species
and, althcugh growih raes. are- likely oo be
comprMnised by competition o other site
Fctors, landowners sl have 1he option of

permon g Sonti-inaiiu e oF dmiiere brees for Ehﬂﬂ!il'lg D:!.'I’Ill'lﬂ.ll'l'l Sites for
futiere tirmlbser. Mative Tree Plantations -

= -y
Fror those lamdomeners whose major objective H'*—"

i= o establish plantations o natve wees o
high-value timber production, using nuniced
patterns of regencration may play a lesser robe
in detcrmining planting sites andd patterns. T
cosure optimum growth rres i

plantations targeting the besgy I
combination wakif i

E:ir;l|‘.-'|lz-|'|:l'|;|1 ||I'r::‘.':-'|-ill'|jL' MEBVE. Species n |:-|:|.r|1:4|i-:||:ﬁ
on fertile sheltered sives, with optimal after-planting
care and sihvioulieee, proyices thes es Gpposmaniny of

poo] growth races and dested wood guailiny,

Mimicking Natural Regeneration Patterns
— suifable for revegetation

An unclerstancding of ecological reguirements of each
of the mtive tree species will allow matching of cach
.'\-l'lq'l,,'iq".'\- {er supitabaler xites poomimie mpural r-_lgr'nur.ll'il:.n
Thes planting: patterm should - give pood survival and
prepwth mifes for most spedes, provided, s comtrol
and refeasing are o @ high standard



PART 4 — CHOICE OF SPECIES FOR WOOD PRODUCTION |
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Hardwoods and Softwoods
Confusion oftén exists over why rees ane rermed Eirdwoods and softwoods when the ebitive

hardness of the woeod does not always follow the description. The distinction s Fotanical mather

an a separation based on hardness of the ookl Handwoods genenilly bave oo eves su

as the beeches and pardn, amd softwoods g il have: o needle-like lEmves such a= rim

anrwl tatarmn, The conflusson bos arsen feom whwen the origgingl -.||'-.|'|||':'. n wils based on English oak

CAWETENT T aned Secals pine O P sebenferd wisere the w } vk 1% hard and thiat of Scods phnc
compartively solt, While the ssood ol most brogclleaved ees is in [act harder than that of most
corlers, thers gre some :"-.l'-\,,'|:-' wris, Towe wond] ol s I o oo reebives e e 2. DT ThL
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Past and Propag=nion Planiation
CUFTenl Lses ot ial
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leinel Sirtal| (ST I il |
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i iy skl alwn I 1 fitn
AN WeEh mEnukc s by Mean lor & e Sindle dannually. Easily rease] wn bai ey Tl miilie well gk dnickery-ramey] s
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laincl Zroth can exceeil W0 rn annally al
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Hetis mpueng il sl har Fijurss il sl sl I R sl fromm ol sl Lomimeaniies theoaeh the mom o
iy b Deinches phey paeieesd Dy el pitmiern] pedmds beas Dty iy D] i) Provpect Crtiimiif Truisl, L] sijmyiy Tii
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Sapwood and Heartwood

Spracce] comprises the ouler sections of e tranks of rees and Bas thres m

conduction of water and minerls fromm the s b Jepves, and storage
saprwonsl, heartwon] liwimgr cells owocurringe in the cemtral et of Lhe
nk & recuires] for condoction
supsoeart bor micesd Ereses, varions chemical subs
etirmes [oosely refermed fo as extrctives, are dieposited in the cells. |
twon] its allen darker colour, soughl alter tor deco

il -||'|'I Sl CRIGICHYES N T LS 1Ne WEXICIEY | LAY

depending o the s[ECHEs, will grive vime bevels of natursl durabsdlity ol the wood




PART 5 — CHOICE OF NURSERY STOCK

This use of strong, healthy planting stock is. critical 1o
the sisccess of gy planting progromme. Seed mast b
collected from the best soarces and nursery stock raised
b the parkoular progrumme well ahead of the planting
season A varery of plant grades and container types =
available. Forest Bescarch expertence inthe evaluatlon of
planting stock is described befow, and other approaches
used in operaticnial-scale planting ane discussesd brietly,
Muost information is bised on expenence mther than on
mpnirative cxperimentl triais

Fivtors that shimled be considensd before plinting ineluce
relarive suitability. of Baresooated gndd comtaines-promwn
stock: appropriste phont stee and guality; and the typs
andd sive ol conliingers

Container Size

Listhi-wietzht contiiners Alled wath moist, nutmens-nch
POEtinge iy provicle e ileal rooting enviromment for
hemeia e Ny secddlimgs, Choece ol comainers for |1|,4n|~.
will Lh'|:-e'|1|.'. o the scabe of thie |1r-:|i.-nl_ [ s FITrwT
il ages ancl siee ol ||i::||1|~: r|'|||||:|'|._‘|.'. Mive irees s
fiw |:|r,r.[-:- wicle revegekition [IrCEANmSS e grown im

cowytairsers ol Fonir Taoeacd s

Plamter bags made of Hexible black
polvthene, usually PBE2 or PR3 whiere
grade corresponds o increasing skee
af the bag, Bag diamerer ranges
frcam approximately 10 10 15 cnanxd
g beight = around 14 am, Cost
ol m'l.'l.||'.||:;_|:w. fised] in |'-|:|.r||-:-| g
varies fromn 52 1 &4 [T seectling,

depencing on grack: of bag and size

ol oircler:

= Solid pois 1015 cm in dizmeter and 12 omohigh, eog. B 90
ivierage cost of seedlings rased inosolid pos s simiblar o planeer

|1;|_!_=|u;
«  Hillson Roofrainers ane osanaller
viersbogy af 1he Timus AL 15 ¢in high
e i
") i with companmesnts 4 = 4 cin Sguaie,
L oot - f they ape most sudted for growing

sl seedings

0

Tinus Rootrainers approsimately
2 cm high, each unit having four 5 =
S scfiisiry compnirtmenls i g Binged
|:-I.|.-:Ii-:' unil ar “hooklet™, Sides of sacly
compartment are ribbed oo eéneourapge
e grosvth of roots, Bootrainers fi
imbcea wire basket that keeps them uprighi
and edevated off the gpround, and 50 any
resis that become exposed through o gap
in the base are “air-pruned”. They are
sy b imensport to the plinting site using
the baskets, The booklets open for cosy
rermowil ol secdlings. Cost per secdling
ranges from &1 o 52



Larger bags or pots allow for greater development of plant shoals;
thil= can b varsed |-1. g Ol il |‘:-|:|.||i PR nl HARR[E ] this rars T,
whereas in rootrainers |:-|:|.r'.| _|3|'-:|'-.-.'I|| is confined 1o thee e

available within the diameter of the growing compartment

Lise of rootraimers for raising trees and shoebs, particolary
broadieaved species such as karanu (Capronws rebwrs) and fvelinger
§ Prewdstrneos avboreas), can result i gl “leggry™ plants with linke foliage

on the lower stems

Prediminary results from o collaborative Environment Bay of
Prenty and Forest Besearch trial incdicate that 1-year-old plants of
heokpclleavied shruby hardweood S|H s raisedd i PR3 I'.ﬁs_l.n survivied
and grew bemer during the Arst year om an open grassed sile than
jrlinis miises in Tinus Boatrainers, The drogght-prons area had
Bewem spaot-sprayed w ith herbicicle and resular weed control was
carrie] oul. Plants froen bag-prown stock had bushier tops and a
larger stem diameter than the rootrainer stock

The small degree of rabbit damage thar did ocewr in the trial seas
minatly confined to the smaller roctrainer siock; leaders with small
diameter were browsed o near grownd level, ofien resulting in
ooty

X I |.|1_|..1|.'|' hislier |r|:|||l:|.'r |:-.1;.l_ siock, onby sigle branches wene

heoracsed 1w rablbins
Lbenye @l bele: Namy ol sarener neew siniieer iy

ey, Mt Sarmivesd dreer v chvwir dam B rodned Fe 56

o Bpapd oo | yewrry e af e ooeer stemer ey Gk g S

Z yeary

Bl 4 armer ey of e it oo o My sary ataoen of Ao, I vt O atime dled verTeny

|



Size of Seedlings

The choice of seedling size &5 dependent on the
S e |'H.'i|'|;..' |:l|.1".ln|: the characteristies of the site
including degree of exposure, the weed species, and
the amdmal pests present; the density and  paimern
of planting; and the resources angd commitment o
after-planting care. Lamge, well-conditboned planis
at beasy S0 om tall are Hkely oo | Ll thi best pesults
in large-scale programmes designed o produce
low- o medinm-density stnds of wees. Smalles
plangs Capproximately 30 cm highd will require more
imtensive weed control and site maimenance. Whene
rapld regrowah of fern and shoub hardwoosds can be
1.'!'..|'-c.'\-.'l1.".|. tall ﬁl.'l.'l!l:l'l;;.ﬁ LT 00y B ) Ane lzss |||‘.|.'|1.. L]
be ovenmopped and suppressed berween maintenance
ORErations. LM Qpen Sies, Vigorous griss species sach
as kikuyu (Peomrome sasdenvmes) i smother simal
plants within a shont space of time. Larger plants
have Rrcaler Pl ntial for pecos 2y framn |'-|l'-'.l..-ir'._|-:
damage cawsed by rabhits, possums, and grazing
arock. Smaller sock may be feasible for esablishing
large numbsers of some ol the faster-growing shrukb
harclwod species a5 a0 nurse crop, bt Giller ofcler
seedlings may be more desicabile for establishing the

slower-growing native conifer species,

Alithough larger plants are more expensive, their
higher survival e is likely o mean thar smalle
numl=ers are required. Comprehensive trials are

reguired e determine relative pedformance and cos)

of large and small steck on g range of sites

Leeflt b piglils Pakadea. romarean s disli s i PR plwier biay

&
e R o
4

Frivw soahor madier ciefor I e ot o PR ddawder b Lesdt (o ok
bakibieg. Fagy, Sfare, Sewckala, dosrm

F

L}

My rever avr are eandy nued ar fure roed resdimps Loedt o rights the
-:'ﬂ.l':i.'i'l':l' iy, e b, madae, Poddara

Lt pie riggln: st banitweods pavnrs mapee, debekoy, naarris, paikat,



Seedling Quality

Plant toaps are edsilv checked for vigouwr, height, spread,

colour, and absence of fungus and insect damage, The

arpel heslth of oot systems should be

l\.Il\."al:'I:'|!-Ii'|

assessed for either coniner s or Deire-rood sfock
R clistosrtion can ocoar 1 the base of the stem whien
secllinges are transferred O the propagation cells. This
can be diffiowlt to identify later and can lead to oot
strangulation or tree toppling (faap van Dorsser, fommerly
Forest Besearch [nstiute, pers. comme. ), With container-
growen stock, Keally plants will have boen rransherred 1o
a larger bag or pot as soon as the noots lave spread i
the available poming mix in the first container. Any ool
distominn found |.|.||'||'!}.; TCPHIING MILEST b rectified at the

fime to wvdd later mosot strangulation and oppling,

Betore planting, @ mndom selection of seedlings. both
container-grown and bane-root, should be inspected
carcfully. If plants are moot-bound, taproots are distormed,
ar fibroaus |l.'l.':|i|1.|.." IMHS ATC Pl IIZ-:. dievel -|'ll.'l.| thie whiole
hatch should be rejected. Bare-root systems should be
irlmmeed 100 compact oot ball, A planiing, roor sysiems
of container-grown seedlings should be sufficiently
developed o bnd all the pottlng mix e 0 colwesive
miass that does nof disintegrate when removed from the
POt and |l|:|-. ed lm the |:-|.I|'|?.'.||_..1 (EiL8 IF the ook savsterms
have not had sufficient time w develop after repoting
infes e comtainers, the compost will Fall away ind roo

CRRISLIE May increase innsplanting sness,

Rixci-bound plants should ideally be rejected. IF they
have to be used, the rom ball needs 10 be loosened, and
amy Abrows roots teased ot oF Cut 1 e CLUTLEE ;.::'-::-'-.'nlll
it the surrounding sodl after planging. Seedlings with
gioealy distomed oF under-developed moot syRems shoukd

e cliscrchid

[ rim e afviloalr do stutew @ rosetuy Simar sl neliee N famw RO PY ST

ook ot rrmegreas 4 T b o mm o righita

Container-grown or bare-rooted
seedlings?

Althoagh nesasly all murseres mise native trees and
shrubs in containers, techmigues for the production
of Barg=rooted plants o nursery beds have been
developed for most mative species. For bare-roog
proctuction & well-developed. seedling should - have
A dense, Abroas moon system clpse o the base o
the stéemi. This can be achievied by mechanical
undercutting . and - wrenching: ar frequent ineevals
for an beast 3 months prior wo Hikng CForest Besearch
Institute 10800 Specics sich a5 fewsanewss (R aphae
sxvrtie b Kan develop thick seoody s at an carly
stdpe and consistent production of 50 comapact Ball of
falsrows ot can be difficalr (o achicyve,

evie Hitedd, Banestected stock must be kept coal and
it within o few’ divs. In Contrast, condainer-
grown - plants can be reservex] for use over an
extenled perod and this flexibility (s a magor Bctor in
the: prsference for raising matives in contaimers. They
can b relocated ensily i the nursery and rranstereed
tor bargzer pots i helel over, Bare-rooied stsck = casy o
Eramspoat e heneas plants inooomtainers, being heavie
and bulkier, require more plannkng for transporn ansd
care during on-sife hndling, Contiiner-gromnn plings
with intsct msots surrounded by poating mdx moy have
aredter petential for survivail and sopid carly gl
especially on nutricnt-podor sites but this has not beeen
copiftrmed in compparative feld eeials. A mogos concern
with contaner-grown seedlings is 1he difficulty of
determiming redily the guality of moot systems {faap
van | ormser, e eoaan,




“ECO-SOURCING"” — the seed
collector's dilemma

The s for eot-sonircing

i aften hotly debated, Foo
somarcing mefiers o the use ol
native plants ot hive been
raizes] from seed or vepetative
ezl codlected From local
et peapuiations Plaris of
the same species, colleded from
ahifferent kcations thioughou
the country; often show clear
ilifferences o arowith and fomm
Ifferences in Wuwlh il

tree form, foliage, or fowering
have been shown in provenanice
studliess for some native ree

ancl shrub species including
rmu [Nomon « «f 19881 tothra
(Benrin & Kimberoy 196935, thie
besechizs (Wiklcox % Ledlgard
19835, anl cabbape s (e
aaidtedkir) (Harris af af 2003),

Lasil [rOvETIINCEs evralve in
FEsrises 10 climuatic arel s
comchtiomes of tha resriom anil
it i usually wise fo exploi this
through bocal seed collkections
Howewver, for tree plantations
with an coonamic ohjective
whene experimental evidence
fromi provenance triils (s
avatable, it woukd be sensile
iy use the best-pedforming
provemcnioes. Lise of a locsl
seed] source mEy not alwys
auarantee that s origin is
Toscal. Marive trees have been
planted throwghout the country
for decides without aentim
i Thesir [vVETILNCE ane] thiis
COETTLRES, 1;':-:|H'L'L'|J|‘l|' I|1F"C".tf.|'|
urkuin gardeen centres, This is
particularly likely with highly
reparced . plant varietes.

U'se of stock from distand
populations may resul in
inter-provenanos crosses with

thwe local |:||;|3-u|.|h1:-11.
Inier-provensince

hybricls msy

e whice VRIS
seecllings, ancl
improved form
amch ool

gqueality, with

It oo mns
cletriment 10 thwe
ﬁrﬂ,‘t'i.i‘.'\ Benstic
LU wadlicar,

Such provenance
hytncsation could
huve occurme] from
naturil procisses,
such as glaciation,
bectonic change, and
Climute Chsinge:

There ix a gl b=l il e WjeLinre
ahaut the sourcing of niative tree
seclings for plantations to be
establisied for imber supply
Enpesrtant culonil and ecological
Factors may also govern the

v o plants raised from seed
collectod from local stands
(Simpson 19901 ). Howaesyver, strict
sdberence o tha use of local
"I-I.:L'l.l FlLSES lljr‘ﬁl".ll:n‘.'\ "?I-I-"_-.“.'

the definition of boundarkes

foar seed-coflecting sones 15 sl
clewr o the supply of seed i
inacheguene, Should landowners
|a ||-;_'_||ri'|.'|::'|.] o I':l'_-.h'r-Hn: AT

F1r|: INETISLE S | I'!- in I1| =T !"]1I O [T

Expenence with native species
overseas has often shown that,
due 1o evolutionary lag, local
provenances may ol perform
st i |:||:|1'|I.'|'I'i|:-|'|.=\.- Cremelici=as
aigpue that isolation of local rces
can Jead foinbresding and may
evenlually reduce survival, health,
and gprowth rates.
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WESTLAND

WAITAKERE

T o sevalioepr, Fovied in resstiar parery comdiiion
e |m|'uu:|'i..|:r\.1|.'.l1l\.w.'b|| uu';.'u‘_'f ||'.'\1|'.r.'r\.|' P, han dfar
wieresi A el .rnu'_l.-.ﬂq:.r LT CTTe

Whien located away from gene-
ConSsErAILon ansis, the use of
seeizi] Tromm the hest-pedorming
prrenvisnances il muly give
i1:||.|‘:-r|:-".--:'-:| Hﬂ:-".".[l:l.. e P, and
sl equialiny, mey be o peudent
Cxpion Fust Banclowmiers amd
investors in esablishing manve
tree plantitions

[ [T 'TH’""“'.' i||:|'|u:|r!:|.r|1 T4}

Fsith rl'_'l'l;,'qu't.'llil'ln and Hmber
plantations to collect seed from
i suthcient number of pareni
trees Git least 10 per seedlon o
wvoid exoessive namowing of the
penctic base of stands, which
ool lead o further inbreeding,

Furtheer mesasireh is wquin-ﬂ Ty
chteermine patterns of vamation
among provenances of the
major native imber species, the
implications for maintaining local
goene pools, and the benehts o
wsing selecnad seed sounces in

planations for wood production,




Al |1|.|r'-|i:'.2 [APCHERRITIETIE S rl.'ljllir\:' caareful |'-r|'-||l.|||rti1'||._l

Fsiredy resule e shown vt wdbe characteristics
newc] e b conscered Togetiwer selh the estabdishment
e |I|i.'!'|1||'|||'\- il 1hHes ¢ hasey \.|'u'|_i|-h il [rrepuiration,
planting methods, gqualisy of planting-stock: and
continiing mainteniancs, all contribaste o sarvival, grosvih
rites, amcl Bl form of the e inees

Site Preparation

Protection from animals

Fencing e exclucle grivsing stk sond breswsing animals
gk ws desier aml goads b= essentinl, Possim esxlication
v eorese o tsom 1% salso neecked Yeaume milive frees weill nal
stirvives hrowsing or '.:r.||1'.r'-|i.||g Titts=r an |i;¢!1| erazing ul
prrass - el aeesn rdcker widlely Apvice] Teess ey B feasilse
O s e siles suchy s urbs or r:-;,1'||:-11i|| |'-.|r|-i'._ bt el
shoc kK manarement i meeche] vy ersune tha ring .‘|:||14:ir'.p.
iheres et ocrur, Inesomll-zeale preCLE, il Lot gl
tan be sl 1o POt Yo e lream gr.:;.-;i11|_l slin-k
Adtheosagh & numil=r ol eelatively onpabitaibie specics
Dmeemecka;, kanuka, totierad will grose in the presenoe of
cattle, puirsery-raised secdiings are kel to be vulnenlbe
Loy Bipcsing

rnnsinge by kb, hares, oSS, gkl wel e

iz resae e g thes Bnihere oF nueny pl:n:ﬂi:':g PRCEEGLITITE S

PART 6 = PLANTING TECHNIQUES -

- R - ’ wk

Whesre populations of mablsits, hares, angd possums exist,
perisaning is the most pracical conteol opebod, aihile
cuilling: ab deser aned poats by shootees can be olffeoive.
Bleer-pried o rabhit-prool fencing = possible oo g small

seabe, ot neither will exclocde possums;

A broswnve for mecimen feees Slaviea ow foves re



Coraming i revevanoealval fo romare fof preatth avd g o rharr’ ruend e
shraeng beforr plomiay of sabirel Nowd moant thew be oolided o S dre
W e it s Svrorens’ o camaas’ e sty aairalind, Blerr away by
merll i oy rank prans fo demelsp da foned avear o alefer M Dafery

ID.I:.M.'Mk.

Spraying grass cover
Pri-plant spriving with berbicide o eliminare gress and
b e weeel Coampelition i stankanl PrECTice in
planting programmes. Grazing 10 remove top growih,
FIJ“I |'|'|-1‘4| !I'!. hrl!'k. I.':I:!.'IIIE'\-iI:III I5 T lJrIIIIIE'III:JI.'I.i Ih'rﬂl‘:ll.‘
sprraying o give a shor swird of grss, althaugh this may
eniurige rabbit browsing of mewly planted seedlings.
spol-spniving is mest proctical wheere plants ane establishecd
al 1.5 m or more apart, & minimom 1-m clErmster area
al hpr,,:r!.'n::] friss i% r|._'q|_|irve'|:J fiar esich m_'l_'|||||1;.l; e e=risLEre
rnk grass does not overtop plants within the firs year
Blanket spraying will be reuired for aneis designmated for
high-density planting wherne secdlings will be planted less
than L5 m apart. Glyphosate ks applied at least 1 week
hefore ree planting; a surfactant may be added to asska
apread and uptake of herbdeide, amd @ matker dye will
show where spots have been spraycd. Recommeended
apphiciation sies ane:

= Glyphosate — 10 mb e of wane

& Surfactant — 5 mldicre of water

e NMarker dve — 1 ml/dire of warer

A pre-emergent herbiclde such as
Gardoprim can be wsed to prevent
subscguent germination of grass and
weeds (vinmer 1908,

f.'nu:rlr.ﬂ.l' Iy feerturtaly uarh o sl il
capvhisanted wivre rfiats duiw Dyorig ffinyyest

2

Alermatiee meritods for csnirediar pen proadtl, ook ar eed adntis e Del
ar i |:|'| madihes, sy protiva ey Jar racad- iase Sndfiog PrmEmr, I aarps
i EEREAOWE MEGNETT (o) Smpiack gvinang &' Serivvie

Weed-infested sites

Many previcusly ceared sies lave bocome dominated
I blackbery and ather magoe exotle woeed species such
L andd willows, Such sies well Pequre l.|l11I|'l-]l.'I.-|:
removal of this cover by spraying and mechanical
methods before mitives are planted. 1t may @ke up w
2 years o prepane for planting — the first year nvalving
spsiying and clesring the site of weed growth, the second
VESLP SpPraving vegetative regrowth or any regencration
From seed of probdem weeds. Thorough site preparation
aned dhelaying plinting of nagives fos an least 2 vears uniil
vigorous weel species have been lingely controlled will
imiprove thee chances of successful establishment of native
rees. Dense phinting of nilives (o geive o Canogy cover s
soom as possible after planting will shade out regrowth
on potentsally diffioul weed-infested sines,
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Planting

Comprehensive guidlelines for planting native rees have
Bsen prochacesd by severs awhors oluding Evans (1983,
Poslloscde (108G, Posteues {10033 Mineary ol Forestry | IOER),

arsl Thavis and Moerk (20015

Cultivation
Loweeening of %0l around the planting position s likely
to b benefcoil on e most dilfieuln swbsanes such
as hieavy |.'I.|!. winifs or where compaction is evideni
This will Emprose drinage and epcoumge carly ool
(L miEtnibiean

Plarting time

segsonal amd anmueal climatic conditions infloence the
sUCress ol |i-|:||1r-||jg progtnimmes, O el ||||I:||||.I SilEs
uEtives trees are s |1-I.|r|1|._'|.l ir |':||I!. sparing ey [hse
hesgviest rosts are overn On o wanmer oawbondd sibes thee
optimum period for planting is between late autumn
and carly spring. Unexpeced droughts in autamn or
Spring can Causc I!Iﬁ-l!"ul:.i['} In warmer districts, autumn
planting may be preferred (o ensure that seedlings ane
will-establshed betose summers drought sets in (Bergin
and Parcly 10873, Staggering of planting over several years

ity mindmise overill losses in larger progammes

Fertiliser application

Davis and Meurk (2001) considered that lertiliser i not
normitlly meeded for planted native species. On upland
slies, the effects of femiliser reamment an tinee of planting
were afen confounded by other Giooms such as degree of
wieed promah (Bergin & Pardy 19870, On grossly nutrient-
defictent solls, fentliser incorporated Into the planting hole
oy stirmdare growth, Brosdeast application s lkely o

encourage weed growth

il bl oy Sl iy (et gl gy | rgpne)

Stomerelease NPE tertiliser improved  grosdh of kaurd
planted in gaps in 3 o 4-m-high scoob on notrient-poor
hespey clay soils on the Conenande] Peninsula (Bengin and
Rimbwsrlesy 1987 ), Height and dismeter of S-year-old rees
Fusid B imcreasasd by |||i'|lir:||i|'||| il "rl_u_:.ln';[:- (411} & per
sreudling o timee of planting,. Doobling the rate of Magamp
appeired to b detrimental w0 grosdh and survival, and
application 12 months after planting did not stimuolate
gromih, Llovd 1997 sugaested thar feniliser applied in
thi early stages of estabiishment would improve plamt

vigour bur not nevessartly height growth,

Plamtragr chrmt awa iree sevallingr ir el mars. The arna far e femess e

exvinale ammnl

I



Maintenance

A survey ol native tree plantations has identified
suppressicn by weeds, grasses, ground ferns, and
wioidy shrebs as the main cause of poor survival
and slow growth (Pardy e al 19920 Regulbar moneal
and’or chemical releasing for up to 5 years afier
planting I= required on most sites, Whene vigorous
blackbernry and woody weeds are present, and
depending on density and eady performance of the
planted trees, releasing may need w be exended
tor up to 10 yesars until canopy closure,

Carelful spraying (during calm weather? with
ghvphosate around the base of each seedling is the
sl practical et for -;-:lr'.l|'|"|||i1'||:_l EkSs A
herbaceous weed regrowth, Use of o knapsack
spryer with @ coarse: jet ot lowy pressure will prevent
mist drift on to seedling folispe and green stems,
Surmounding  grass will require trampling betore
spraying to avail spray contact with the foliage of
planted] trees. Sprayving may be requined every 6
mionths for about 2 yvears or until seedlings are at
least 1 m high. Brush weeds or blackbesry in any
il ol e '|1;':||1I'rn;'.._l| ares miost e rermoved !'1:.' hamd

3 .h'|1m1.-.'-:| with an ;||:-|1:r-:_:-'|:||_'i;|_|,c_-' hieicile. Gorse,
Blackbery, anxd pampas grass [ Contederss ooy and
., pabatad can easily overtop planted trees within 12
menths and are extremely difficult to eradicate i
they become dominant.

['II.'LI}'II =1 @t i ...'.1'.1#; & moosihr affer
Paes dd @ iREere irelr aoln R sosnie o it B
I.'\l.'_lv.' i i l,".|‘\l|:|. afm, ey aus carmfal .rrl_-\.f'_.dl.l:
mnraay & g gy wenslr o mll.l.l.'.rr.l' ] J'_.l-:.'. My

I.'lhl.'.'.-n' FE ':_I' o,

Far rlj,!l 1 Hamuwod sred gy Bl 5 e
Japh wrr FapATAT A PR A preer st Senfurpsmr
v aitad O gl o I,".'..lw.lu [ R ]
msnaas e af feant J e o regarres .l'-_.-'flr: L LR
P Al PR,

]

Muodest beginnings — learning from
local successes

Factors imnfluencing the performamce of planted mees
vary from one site o another, and if is oot slwmys easy
o predict which of these will be most importane: For
instance, particuler weeds or aninal pests moy be a
threar o establishment in ome arca but net inanother,
It may be wise 1o plant @ small representative ares in
the frst vear, using o range of species and planting
methods, This should help decide 'on appropriate
prowedures for o larger-scale programme

It is bt o avoid obviously difficolt sites i failure
is likely to reduce enthusidsm for continuing.
Favourthle sites provide oppormunities tor guiding
estahlishment requirements before the mone difficolt
sites are tackbed

Inspection of neighbouring arcas of matdve bush
often provides valuable information abour specics
that might be used for inital vegetition cover
Identification of weed specles can give advance
warning of problems that can be expeced on Sioes
10 he retired brom current landuse. Previous planting
of patives inthe region may provide further inslghts
Into factors that nead o be consfdered before 100
many resources ane allocated.

Far beft: Hiswkes gtvapiuy i nagaivnd e e

Pty to det nlrated e e of oot in
-.'-n‘,,:.'uv.m'.'. il Misi- RS of BT '."..|.||I'
jplrary (Farepreaad] &1 riquatned fo bt rank grar o

AN il { dFevs.

Lt IF DUFFER A (VALTT Okl Mol e, 1 s
FEphATY |'r:.l\.'\-'._|'\'|:"|:_; T IOFUIIEE B DRI ferddiealr
ol maih l."'l'.l\.l'.'nl' T




Table 1, Mean crown spread of o mnge of native rees Figuere 1. Mewn percentage canopy cover for the teree
and shrubs 4.5 vears after planting For capchment categories of native species based on rate of crown
protection over 15 sites throughout the Bay of Pleary. sprend that can be achieved 4.5 years afier planting.
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Choice of Planting Pattern and Density

Whesn revepetating an open sie with nathve tree species
the aim is b -:.|'..II-.Z|-C|'t' achieve cani Iy closure which s
selt-sustaining and reguires litle funher intervention
Establishing plionts ar high: densiy weill g
canopry Closure, and henoe suppression of weeds, than
planting at widssr spacing. The cholee of planting densin

alve more rapic

|J1.'|‘n.'l1-.|:~ o the scale o |‘.-|:l|:'|I|||H. thi Rpsechts 1o b

planeed. the sie comdithons (pamicukardly the degree of

cxposurek, the esources avalbihie For purchse of stock
the disgree of sie prepation undertiken, the potenial
o VIOMOLES wieels by colondse the site; amd coammilimernl
o after-planting case, partioulardy weed conteol, Planting
density will evenneally affec the onsel of saween-tee

competition in the develogping staml.

Planting seedlings in Hves on opety sites ensiiies that
cven plant spacing and the desred density ane achieved
partiubdy for Lirge-scale openitions,
caster location of plamts-for releasing
may detrza fromea nenued appearinoe,

It alsc peermics
Views of Hnes
et this edTe
is minimised with cam W Clinsuire andd with ‘|I.I|'h.'q.'|.|l.ll|'lll
ctiects of competition and thinning,

High-density planting

Where the objective @5 tooestablish a plantation and
cinopy cover 15 reguibred as scon as possible, patve
trees can be planted as 4 dense stand on suigable sies
The stockings may have tobe i excess of SO0 stems
iplant spacing less than 1.5 o aparrd, ooackhieve canopy

a0

Closure within 5 years, Totas, kahabates, kaun, amd the
Peseschies loive Deedy siscecssfelly planted o open sites
ar high sesckings. AL bigh density, mrees Tosm sirvight

Ll stems angd bomeh-free ower Boles doe o inkense

mler-res commpeion. A oo clisaclvintage is the ligh
ol o el dislimen), s tree segclings ane CRpensve. In
welcliviioon, omce cani IRl chomanre is achieved and seithin
stund compstition inmensifies. thinning will be needed
or groah rates will reduce '-.||I:-~'..|1'.I|.|I!:.' |:I|_'|:1|_'r'|,I|.".|._l
i iriul ;.1?-:;1.'.II|_ s maly ] 10 e oo within 1-2

Ul e o |_-|;||1|; iz

Low-dlensify planting

Cin oy lamed sheftered sies, motse irees can be planced
the gpen ar wide spacings asouend 4 moor S0 seems. o
This |5 particu by sudted s escibilshima groves of mufve
trews b urhan an regional parks o proside recreational
space and enhance aesthetic valees, Al site prepacation,
plantng, and afer-phmting ce shookd be coried oo
x5 high sancdard and pood-goaliny. sedcdlings muss
e used as any morality will keave linee canopy gaps
Dieépending on resources anad olsjectives of plenin,
trees will repuie remaaval of muliphe mclers and lowe
bsamrches AF serchantille sowlogs e slesived, Some
species. sech as Kl and kahikarea, wall reguoine less
retimial of dosslile besidlers amnsd Bower branches as they
ity dom I.|rg|_-|1. e 1T ||'\-'n".|_| hahbit. ciien bt
st plways with o dominant keaden Other species =ach
as otar and punr will regquire sepear form-pronding w

produce stngle stems



Mixved planting of trees and shrubs

O lesscxposed open sltes, a mixiure of shbs and
iree species can be planred concurrently. Flanting stock
af shruby hardwood SPEDTHES 15 -:|LI.'|‘.. tor ba i Ill.'il.|'l1.'| thiin
mative tree speclies and can “bulk-owi® g planting sie o
ghve early canogy covier and reduce the lemgrh of time for
wiced control from 5=10 verrs for widkely spaces] stinds o
about 2-3 vears for dense :1|.|1'|Ii1'.',:-- Thes miire l.\_"lilh."!'l'\i'll\;
futive comiifer and hardeeood timber tree Speckes can
e imterplanted o mear fireal !.|'.h.u'i|1g within th: shmb
LT, Asing 4 ramdom patterm ifF a patuml appearance is
|||.'.'\-II'I:,'IZ|

As well as sheler, shrub species provide side shading
which emcoumges apical dominance of main lesders
gmialler branch size, and 4 losser incidence ol multipbe
lemcers in eardy vears. Regular inspection and meimtenanoe
will bz recpuined to ensune that light levels remmin adegquane
for growth of the interplamed rees, Maintenance of o
Hgthit-weell alsowe ench interplantesd tree is essential o
encourage height growth bur in time the shrub speecies

weill b suppressec

Planting previously forested sites

The=ses inclue sites that e leen pecenily cleaned of
native fopsss, where s privious Crop ol exaotic pines
bias been cleadeiled or where there has been tmcior
clearinmzad desnse sorby o Blackbemy This can leave
a herres site ochere topsoil Tus D remeoved 1 leave
expomed less-fertibe minierl soibs and localised anss of
compaction. Sioock and Ross C195 ) necommeenided
that, wherever possible, spreading of wopsoil apd
dichris from: thes previous forest cover over the sie
will provide o mosaic of microsides amongsk soomps
andd bops in which o plant narive mees and shikbs
Plintinmg of natives that farget suitable microsijes
within an ieregular topography and amongst: debris
that provide some protecion B likcly 10 mprove
survival and edy growth,

The mapor concern with establishing natives on
recenthy cleared forest of seruby sites compared oo

s -

Mlaavwdir add nther wafiresd Irl.l:rllr.'n.-\.llpm'!u_-u' Mg defhrr Al Al -':'.’-:l. art
g

revepetiting srssed sites B the greater podenthl fos
invasion of o wide varicey of woody secds nd the
need for extra vigilance ino madntenance and pest
Cori,

n



Use of nurse species

MNAWE Mo Specics catllish ruatueally AR ST
pioneer vegetation, which provides protection
friom extremes of local elimae, Plantng of a
handy vegetrtion cover inswdvance of the chosen
[ree SpReCies Cam o mam this raciess ol rultural
sueccession. The wse of qusck-groawing, wencrally
hardy, shrub hardwond species is o favoured
mmethax] for prowviding shelter on an exposed sin
angd @ canopy cover o redluce the time needied
for weed comrod, Such species are often termed
“rarse spaecies”, Maany native ree species lavoured
for gmber production gros showly i early yeirs
bt performance of some 18 improved schen they
are planted within shelies. A fust-growing nurse
crop will give canogw closure quickly, suppressing

weeds

On severely exposed open sites, shelter must be
prowided For mone sensitive thee SpCICs by aelvainice
planting of nurse species such as manuka, kanuka,

kohuhu, and karamu. Once the numse specles

is established, mithve trees cin be terplaned

according to the desired stocking mate and planting
PITETT [3'I.'|'rr|'|l.|||'|;..' O g wwth rate of the nuiose
species and severity of the sive, rger tmber trees
cin be planted 1-5 years afier the aurse crop, Gaps

that ocour namrslly within the cover or e cur by

1 . I
hand can be wsed 1o plam LiiEel tisther SeECIEs.

el Il F ey ] e I N
E I il g e T LLLEL SN . gl 0 D Iy "I'\. o O ST S sorviie el

T l'l"":"\".M.'l AP Nainsr O

¥ iy

Can exotics be planted as a nurse cover for
narives?

Saamie cxotle species can b planoed oo provide bnidal
shesdter omn L':t.s'llm'-:l sbes and oo reduce the need for
weod contral by establishing a quick cower, Trie Jucerne
{Chamaerytiner pateerni) 5 pamticubarly: sudialde. 1t is shon-
Hved dnd forms 0 light spreiading cromn oF i
heslgghar bt ot dhowes nat estabdish weldl on hicavy sails,
Fines amd cucalypes have been used. but are genemlly
e Bs-growing for most plamed  pamive species, 1
these fast-eromw e cxothc nurse covers ane Bef For mone
tham about % yoirs afver planoing, they can be difficub
iivd eosehy to reimoye withaour danmeglng undesplineed
[ =14 LY RO

Ll teen teorroe saene crsgr 0 vy oof maarmify ar the i maiier
fewray iemm o domgmasy

I el e cliffiens? 1o
FeBAE I .':.'|'|,r P LU
T A cfYr
aadlaw danrnndl

S, e
Al a Dl it

Ir miay b !||:||.1:||'.|| tor utilise AN AW cber wesoly emodn
conver thar may leive: regenerated on exponee] sites,
However, gaps or lines will newd to e oot 1o provisle
planting sites for native timber tees, Careful monitoring
wngl regalar releasing will be essental to ensure the
matives are not suppressed by viporous: regrowth of

thigs Extic spcies




Tahle 2. Approsmbe cost per hectine of plaming aml iy management of nusery-ralsed noative seedling on a grss sie
ar five differem plant densitics. )

_ Highdensly —m & Lowdenalty
Plant spacing I=lim 15=1.5m 2=2m 3=3m 4=4m
Srorckingd (stesmsTea ) LERE LY 4 444 2 S0H 1 100 f25
Expected time o cancpy closure

frr shruhs 2 years 3 years 4 years B years B yeum

e trees 4 vears iy weurs B years 12 yeam
Sibe prepasation

{includes herbicide spraying

of grass, some woody weed

vegeanon clezmnoe)

@ $0.50 per plant
Seedling cost

shals @ $2,00 per plane

res 8 3400 pe plant

Flanting cos & SL00 per plan
Girass contnal for wgp o 2 years®

& 30050 per plant annually
fior shrubs and trees

Winchy weed] inspection contml

£1, 208 $1,504)
F15500

545,600 520,59 S12,450 56,450 #4313
665,200 34,386 17,750 54,650 55,563

* This aldows for o minimam of tvo spray elessings pen vear: o density options should constder e years of weed control,
4 Dedlar values e not comverted 1o XPW




. Two options for the

establishment of native timber

species on open grass sites

g N
i

SITY OP

L ™

TION

S s a

LOW DEN

Year 1 — Planting

= Plant large seedlings in sprayed spoes

Year 1 - Spraying
* Spot-epray at the required spacing (> 1.5

i agart) using knapsack sprayer 2

= Foir exposod sites, use hardy shrub species

inktially boefore interplanting tree species
weeks prior 1 planting = Airm b ger <2500 sremis Sha (plant spacing
minimiam 2 m)

Year 1 - Blanking

* Inspect site every 3-6 months

Years 1-2 = Weed conirol

L] :"ipr.a!. wieeds around base of cach '§|.'|.-:_:.|Ir!j_l
v etermene o remedy ooy couoses of mormalicy hefore they reach a I1|-|H'E1| ief 30 cm
* At wide spacing any bosses wll leave large gaps, * Trample call weeds if necesssary before spraying
so replant with large seedlings during the nexi

plang Mg seasin

* Selecwvely spray or hand cut woody weeds

and blsckberty

-

Years 3-10 — Continuing weed
control and canopy closure
= Lirass cofteed Bocomcs less importail

Years 3- 5 = Supplementary
planting of trees

= If not planted 0 Year 1, plans namve

. ance trees are | -2 m i height
timber species in gaps ar near-final :

r it = Inspect sites and eontinue o remoye
spacing of 45 m apari . :
3 P vigorous weeds and hlackbery




Year 1 - Planting

Year 1 g i ¢ Mani mosthy shrubs wrih natve frees ai noar fnal Crop
ear 1 — aying: !

Py L_'t" stoceimgr of 460 stems ha (43 m plant spacing)
= Blanker spray site 2 woeks ! oL
* Abin b gt over SRR stemmsha (plans SPACIng ~ 1.5 m
ot o plantmg

v If nocessary leave planting of tree species on severeh

exposed gites unol shrub cover 15 esmiblished (Years 2-3

Year 1 — Blanking

= Inspecr site every 3—0 months

Years 1-2 — Weed control
= Fully sespray areas of grass or weed regrowih
* Deeermine wsd rernedy ooy casses of mortali befisre this reaches o hephs of 30 cm
= Riplice dead scedbings (blanking dumng the nexi # Selectvely spray nr hand oot weooshe weeds and

prlantuiy season hlackherry

Year 3 = Canopy closure and silviculire
i ke |'--.'n|1|n|_a. on grovath rare, campy closure shrmild occuranehin

A vears after which no further weed contmol will be required
& Fpnsure amber trecs in EAPS Are Do DVe -'|'|||._-|| b fasres-

ENCANEME 'H.I'I|'I:|I h ||'||'-|.l||u_|'\.

YWear 4 onwards = Sibacolture for low
and high density options
Iinl



Lecomemmendationd ga-'z E #ﬂts’f&}zéc}rg Plantations

Five: scemarics below demonsirate different planting be planted, the degree and type of weed growth
patterns; densitics, and timing for establishing 4 cxpected, resources avalable for plinting and
stingl of nativie imber rees on open sites, Chodoe management, and the objectives for esablishing
ol sevnario will depend on the site-and spectes to the stand.

/. Planting native trees
al low demaily

* Planl native tree species at near final spacing of

=35 m

= Appropriate for sheltessd oovland grassed
gires whiere sicle shelter is not necessary and

|:-r|:l||-e*|11 werpgls s ||n'|ik|:|1_.' {e3 CWOLLIT
& Pre-plant spoit-spraying with Glhyphosiee

* Llse knupsack sprayer (o keep rank grass away from
meecllivizs For at keast 2 vears; lamge arcas between trees

can be left o develop inte rank grass

* O Rt or rolling sites; wide spacing allows for tractos
mwing s for wrkan packs.

= Altermatively, graing will keep grass under conbnol
with e protection, pamticulady at early sges,

*  Intiensive Form-pouning recpaired 10 ensure developmeen
of straight, single, branch-free [ower tems lor oo
prosiuction,

= Kaur, tanckaha, and kahdkates forn single stemns, Line
lenver branches need o be remwowves], Harchseooils,
motara, and rmu aften moli-leadersd with cogprse
heanchinag FECLITE -e'.l:rl'!.' rerpert] of diouble leaders

anil Sl '.|:|'||.¢|.-|‘ branche=

- 'i.L|||u|:-1, Clismes ||11|ib.¢_-|'!.'
1o escenr For ol b
 locsitles, bence suited
10 well-managed L

peark scapes:

Cfnra-Pelaniedd Peeedariien ol 5 o shociag s
Coorraeadl Prork, Ancllond,

ih



2. Planting native trees
at medium densily

o fcli=al lor retired orssed areas wehere it s the
merst practical option over relatively Lorge
s

= Plant native trees ot TO00- 2500 stems ha (trees spaced

2= m apam)

s Lower stocking similir density to s Doughis Ar regime
of around L0O0-150M) stemsha (Milker and Koowles

1), Medium density (1000-2500 stems/ha)
; #  Omly nitive inees planted on grassed sie.
& Asowith levw density planting, this option @5 not suited

S | 3 =
iy shies where problem woody or scrambling weeds pAO prabl | '
are present oF expected o develop withoun vigikan = Farm pruning reduired and delayed ihim'lﬂﬂ‘

el IS PO and ey contral for mmany VESITR

unttl canopy closone,

& lnitkil establishment cost considerably reduced
with: lower number of seediings requined s less
planting

o Pre-plint spot spray geess and Keep mank grass from

sedlings For ar least 2 vears,

o Depending on e species planted and carly growth,
canopy clisuare will take at least 10 yeors

= Remoye muoltiple eaders and Barge lower steep-angle

branchwss from sapling stage for crop trees

s Selectively thin up to kalt of the trees probably seithin
200 wears of planting; tming depends on speed ol
canopy closune

Festaerad flonandeal of F ov sfpracieg 30 years
argn on o Howdee's Bay sile baee oo
Jrraemed regulierly o form clear fower
Bl s,




3. Planting native trees

Plant at wery high demsity =000 stems ha Cless
than 1.5 = 1.5 m} to gve quick canopy coviens
but at considerable increase in seediing and
planting costs

Minimum of 2 veurs® sgray releasing
I'I.'I.Jllll'l.'l.l aner ':'l|-|l'|II:I'|!.: I Prevend grss ovenopping
sepdlings.

Canopy closure should oceur in about 5 years Higﬁdgmil‘_ir Hlﬂ-ﬂ-itemiﬂﬁ}
= Only timber tree specics planted as woodho,
o Mot trees will requine thinning out

It Is inevaable thae most rees will need oo be thinned
out; dense planting will encourge txoellent stem fonm
and small or no branching on lower pan of the bole
foar most trees {

Thin selectively amd progressively starting within
1-2 decades,

Adin po acheeve a final gockong of arcand W0 semsha,

diqpending on speecies phmted and gioweh cate,

Scope o remove trees with poor form during

thiirnii L,

Cinly EET vical o a sl scale dee 1o the cost for thee

Lirge mumeler of ~.-e-c~:|i|:|'4.-_l- 1'-'-||l.'|ir|'|I =T e

Mrarse floimiding off molidee frees dn loege groaefs
tirremglvened Jifficnll weed-fipfested sifes meay
B o preecticed aifstion for extablisbing o soed
sesprrees. Tiels g of 2% pear-nkd rivne froales
JHanted in the confral Yartly Fsboond il regeedee
Hiuimaiug P pradiladan poesd geesnti




@. Planting a mivture
of native trees and sbrnuba

= Inwvalves plnting comscumently 5omix ol matives
trinber spescies ar near fnal Socking, with shrub

|I:II'|.|'|'¢1H |I| .'\IJIC'IL'IE'.‘\ |:-|:|.r|1-:'-:| = LS | r_||J|'r

#  Planr rative trees o 600=] (06 stems T and,
|:_||'['n‘|||:|i.|1;l_ i hanw -:|l.:i-:'|:-c|'|' CAY Cover s 1'4_1|'u|rr_'|l_

plant 1500 stemela or more of shrub hardwoods

& Wil e |l:'r|.l!-:,| ol el comtral ancd i|1'||'-|'-'n'|'

etublishment and form of timber species,

= Tl cosl of planting cheaper shrub species (0 52-3
each) ples timber species ($3-5) will be less than
dense planting of timber species alone

= Shrah species will develop large coowns faster than
timler species and thus accelente canopy closure,

&  This medium-density option s essentlal for sies
whicre major weed specles are expected; typdeal siies
willl e those where dense woody weed species andd
blckberry herve been cleaned:

T mgre costly boabebobe secdlings bave been
rercently plawted op s waen sielieeed sbofe

afioniy redile bess contly meenibo fo S0 cse” e
wite,

Plernbimg o prlxinre oy aatives Bt iecluoes
By prevapacertion of fist-grooiug sherh
Derrelieodad species o give early carigfay coer
i3 graxenticl for xites where major wondy
sfrrcies are exiected




S. Tnterplanting native
ees into an establisked

nonde crof .

[his opricn essential For exposed sites where a hary
peoneer cover 15 peuieed o protect Beer estalblisbment
af timbwer species,

s Tree species o e interplanted within a developing

v of Tardy pioneer species =5 vears after plinting

af PLrse cIon oy
ey
& Plant nugse Cover 31 2—3 .-|:l:|-:ir|;.'.
(=250 stemaha); plan ree species -
at noikr Rl spacing of 3—1 m (6001000 e =
stems i) o

s Timc 1||.1rc::|'|‘:l|:|:r|.1'i|'|l|.-I il Tress S des 50 thut trees bemefie
fromn. shelters provided by numse cropeoand: can take
achamtage of ciopy gaps 6 encourge height grosth
antl good form.

= Expsing regencrating sonub ocan be used] as plonser
cover for intérplanting of native trées in lines or
A AT

* Timely removal of ovenopping nurse canopy s
essentiznl o maintuin “light-weells” for developing
inferplanted native rees

A Hkpear-abd iurse oo oF eareeka il freederd
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CONCLUDING REMARKS

For a period of more than a century, hundreds of thousands of native tree
seedlings have been planted with the aim of re-csiablishing a navive forest
resource. Only a fracton of the planted stands have survived to the present day
Surviving stincs offen bsie evidence of poor site selection and poor nsmmzement
anc] meost do ek rellect their irue |:-c|||'||!|:|| im terms o survival mned Ll il e
H«\.I-:lrir:ll?:.'_ EEwe st ||.'\-cu|||-: Prvies siles Figve Been used Do st haorticulinre,
and exotic Foresty, Native frees were oflen |'-|.:|r'.I-:-,| O Siless angl e
them mesglected. Failure ol many _|||.||1I|||5.l_ programmes has resulied inoa 1.1':31,I|_"I:.'-
hedd '|1|'r-.'|'|:'-lir||| thait native trese=s are cdilficult to establish, and ETUW Wy '-.I-:|'-.'.'|1.
The estabslishme=nt ol native ey using ;1I-m|i11',_l pictioes deavesls -r:-:-.l Foar et
|'-i.':||_' 1-'||'|;--::1. mav have also contributed o the |'-t_-|:||i'\-.-|_'_|:.' por performance of

early plantings

The adoprion of nasl ecological processes o encourage regenemation of
native tree speckes may be feasible on many Sites and may be the only option
Fo revegetation on @ large scale, However, natunl regeneration of mitive timbwer
SEMACHES O recently fenced CipHeT 1 4 |i|-:+'|1_. ts Bike mpny decades and this
timfreemie conale] s expenced =i3.1111||'u':|||l|:. if theere are no local seed souroes,
ancl i ,|_|:gn—.uni'.'|,' anil pl'hihlq'n! | 1.|:-:-c"§|"i are presenl, Planting doesx alfer
the Pty o1l a1 basteEr rouke 1o I_".I.\,I!l|i'xi1ll1;.1 NIt iviee fresess, II.._'-x|1;|q' many r.'._l'.'l'!.'
Erilures, theere fre some excellent expmples of small mative tree plantations with
cuceptional eardy growth rmtes, planted on sheliered femile sites, that had been
wel]l managed

A |'-:|r|||1:|.ri~\.4'-|| ol estirpated costs et eciare for egablishing native trees or

shrubs it different plant densities shows that the major contrilutor is the cost

of nursery-raised seedlings (Table 20, The estimated balk rtes of §2—4 per plant
muy even be an under-estimate for somwe planting programmess {Mike Dodd,
pers. comm. ), Unless methods for using chinpesr and genenilly smaller stock
raised in pootrniners can, be demonstrated as feasible on a large scale, planting
of seedlings ratsed in PB2 o PR3 plunter bags at a spacing of armound 2 = 2 m
(2500 semisha b is lkely to b o preterresd chodoes on many sites, Bulking ot the
site with 4 high propostion of the faster-growing shrub handkbsoods will reduce
EErHE [0 CEINOpy closwre. However, the lower |'!-|:I.I'|1||1g dienzitles PECILARE O |l.'I'|;lL-
term comimitment by landoamers to ensune that inspection of sites {s carded ow
regulady untll canopy closure and problem weeds are controlled  before they

cwertiop any phinted seedlngs

As the cost of planting programmes using native trees is high and the commitmeni
o managing planted arcas edasily under-estimated, i1 s recommended that onlky
a small propomion of the site 5 feneed amd planted o the first year o assess
the ey local Bictors infloencing early performance. Frobem weed and animal
posts may become apparent cnly after planting, A modest appeoach will weoid
possible large-scale failure and provide an oppomunity to determine optamm
species, stock typees, and management requirements o ensune long-term sucoess

al establishment an 4 pamicular site,




While a substantial degree of experence and expertise has acoomulated
ot recent vears, there 5 4 lack of comparative data on the rnge of
planting apti[‘ms for natives. This includes the need for guanmitative
evaluation of the range of seedling tvpes, sizes, and qualites, as well as
options for planting rechniques, femilisers, stocking eates, and silviculmesl
management approprate for varous sites. Exisong nursery and planting
irials are atmed at improving cument practices that 41l lead o improwved
poeformmance and ghve those involved In the planting amd management
iof natives greater confidence in achieving their vision of a sustainable
resource of native wees for fuure penerations,

Today, lindowners and investors have the opporunity to utilise the
developing experience and experise in the esmblishment and mansgement
of native trees, Good cardy planning is required o ensure that appropriate
speecies are selected and that site munagement meets thelr ecological
requirements. A Z-vear lead tme will be needed for most species i
plants are to be mised from secd. Resources must cover the cost of sie
prepiration, seedling production, transplanting, and a long perod of
post-planting care, with emphasis on weed control until pear-canopy-
cover |5 atabned, Planning for use as a timber resource in the long term
newd not detract from other benefits o be gabned from the planting of
imdividuals, groves, and stands of native wee species throughour our
productive landscapes.

Tane's Tree Trust Informaton Database

Tame's Tree Troost was launched in 20601 with the aim
of promoting the successful planting and sustainable
management of natve ees for productive, aesthetic
and biodiversity purposes, In addition o consolidating
and sdvancing the state of knowledge of an increasing
range of native ree species, the Trust is actively invelved
in supporing research amd building a network of
knowledge sharing, With the millions of notive trees
being planted each year, many in small plantuions
specifically as a long-term future dmber resource, one
initnative 15 the development of an on-line register
of these planttions. The aim s 1o recond detailed
establishment and management information for the
miajor plantations and monitor long-erm performance
By providing guidelines to indownens on how stands
can be monitonesd using Permanent Sample Plots, data
will be collated into 3 centralised interactive network
that can be used to provide the latest informatlon For
improvexd establishment and management practices,
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Fowestl Reseanch & i Cooan Research Institute based in Bolinea and
]" Chrsseehiarch. Under fis Native Specees lescench Prograntme. the
planting and management of & mange of natve wee spoctes ae belng
evalumted for tmber production a2 well as from enveronmernal and
social standdpoings,

forest fresearch

For information o management of native species, contac D David Bemgin or Greg Sewand
Frorest Bescarch, Proivase Bag 3000, Hosorun. Phone (071 343 8% Fax (075 348 0952,

Errail: david bergin®ensisivoom ; goeg st ensis, oom

k Tase's Tree Trst was formed @ 2001 1o enoourage
.m A ?';Eﬁ M Norw Fealand landowners 1o plant and sostainably
Wallwe Traes Iod (he Fulare marige nafive frees for multple use, The ohjsoives
o the Trust are: prommcison of native forestry as
un aitractive land wse option by consolidaring
and sdvancing the sate of knowledge of ganive tree species; masdinisag oo oenmes
fowr establishing nutives; resolving begal and polical obstecles o the planting of nathees; and
encourngement of knowledge-sharing amongsa snkeholders
Iy sk imterested in joining the network Gubscripgions mnge from 530 for individual members o
S110 For corporate members, or require Puther information, oontact the Chaimman: lan Bifon,
P2 Box 1165, Pukekobe. Phope (090 230 5049 Fmail ibirecs@wenetng.

INDIGENOUS TREE BULLETIN SERIES

Novddaw Trwws — Plawitng wned Bardy Mavagravent for [Feod Praduatos |5 thet thind in this sevies of New Zealand
Incligenous Tree Bulletins which summarise the latest informatson about planged and napsrally
regenerating native tree atands. The fema is on privluction oz well us environmiental anid social

objectives.
Balletin o, 1 88 Tostanr Brtabfbasmt, Crrawsh, and Manggesoent
M2 s Ko ook Erteblinbsany Grmatlh, awd Mavagromt,

Suibects for furure Bulletins inchede
Guiddelines for plantng and managing mative handoooad rees;
MonBorng perbormance of plmz«d mathve forest standds,
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