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Pobutukawa (Metrogdrer exendis Sol cx Gacerns) 15 one of

ther biest-krevarn aned beseloved native toees m SNew
dizaland, Endeimic e this cowntey, i distmetive sl
stemmied ree up to 25 mhighs and = foand manbatong
th comstal Fringe, often on rocky clitts, throughous the
northern hall of the Moreh laland. Pobomibsea onee
formied an almost contneous belt of forest around
MNew Zealand’s northermooasts, brs specteoular and profuse
comson tlowers are formed cLTEgr the sumimer d i
perod coinciding with Christmas holidays, The firse
Furopean settlers used it s decorate thesr himes ot

L. hrisomns L, thie bk oTeen leaves and sed Bl TNV TR
forminge a substmte for holly. It has since been acenndédd
ieomic status and i€ ot rerarded g2 Mew Feabind’s

Chrispmas wee.

Maon people regard pohurukawa as @ sacred orog; one of
tha: rpdrn rompaiens (Chiefly mees) that Feanane '|1'rr'||11|n|_'r|_'r|1.'
117 EdRl |||"'\-!I L e .II -l,_'||.'||||'\-. .l'll:lll- L :l.ih'llr'.L" I"' |I'||.|'||JL5'|.'|'|.'|-|
trees are S (saceed). some marking the bural sites of
ancestors, A tree at Te Remga, the northern up of Cape
Remngra, hus preeat sienificance in Maor r|1!,1|1-1|=|!_{§.' T'ha
spanits of the dead are said o descend theougshs it branches
and enrwined roots as they began their journey back oo

I."I &1 '|||!.'E.|:'III 0 ] E.I.'-".'.Iill..l.

Podwumkamn baed many uses for early Maon and Furopein
settlers. Leaves and bark were gathered for s vanety of

mecicingd purposes, and the potennal of s strong darmble
rirmbere was soon realised. Tn the early das of chlonisation,
:-i-ll"|' yicl5 ot |'ln|'|'.II|I.:-\..l:'.L.|. uitthe were -:::I-:[:H |-1'1-u|:|:I adid the

magnificent coastul stands were severely depleted.

Fires and land cleanng for settlement and pastoral farmung
along the codst contributed to the eliminadon of an

estimated 90% of the orginal pobitukawn foress (Fores:
Research Institute 1989 The decline cononues, largely

due o browsing damage caused by the introduced brushisdl
POssw.

Civer the kast decade widespread concern abour conmmued

L 1.

lrvsses has fed 1o ﬁmﬂmhﬂmﬁ mpt:mhq_&

managerment of pohundkiwa, and

protection of exsang

has been inspired by

i 1990 1o preovidee & focus for cons
pokutukaws and restoraton of the species as:
a characterisdc of the nm‘th:m.m
Project Crimson has promoted and

assiated large-scale community-based
pohurokawa planong and

protection Programmes,




Epicormic shoots

A common charactenstic of pohutukmes is the formation of epicommic
shoots and coppice prowth, The brighe shiny preen coppice shoots
emerge from the base of a seedling, while epicormics arise from the
stem and branches of older plants. Simpson (2005) suppeses that
|,'|1-:i|;v| srmibe shoot formmation 15 related o the harshnesz of the et
coastal environment, Dichack and breakage of the erown of
pohutukaws caused by droughe, frost, or animals may sumulate the
development of buds buried in the bark, and the growth of epicormic
shoots, Exposed stems and munks, even of old mrees, can develop
epicorimic shoots, particalarly where sipnificant proaning

ist thinning of cron foliage is carred out.

Fprcormir rheott ocnrring alwr
sand sl Brerel iy or ekl
Warge ot free

ezl green csipuce ibools from
¥ O e
dower e o o riveced iekemer:

o feediig.

Where rua-h':lrl.l.k;ll.'.-'a HI.'.-I.'li:"iI::IJ_F'S have heen |:'I|J;r|I|.'|:1 iafl |.'1|_'.||:n.w|.| apen -1:ih::':»:| ciorar dichack van =ometmies ocoar
anul is often associated with coppicing from the base.

Mature trees

Pohurkawa usoally grow o 200 moin hesght with trunks Pohumskawa form is highly vanable. Tyvpically trees are
2 min dinmeter (Adlan 1961}, Canopy spread 15 commaonly multi-stemmed from the base and, with age, laree trees
i A i b digmeter. The |:|.ru|.::nl .‘~|:Ic|.'i|'|'|c|l*~._ Fuevarey cF, l'\lt.ll.'l'l l.:lL'I:Ilrl'IL' .h|!|r'.'|'-.'.'|I:'.‘|.: with |-:l1'|;.: branches that arch
can have a crown diamerer of over 50 m and can be up over the ground, Where stemns touch the ground, roots
to 23 m tall, with trunk diamesers exceeding 3 m (Gerald are formed, Some trees have single trunks of vanous
Collen, Treeeare Services, pErs. comm. ), helghis, Trunks and limbs can be entwined by one of

[ dectimesir dovge oo " old pobuiwbawg, MNorth Shore, [ rrpe srature polwfukane bowpr aut orer @ beach where erocion from

Awcdelaered, werlt Faanpitate Lrband in the dirfanse, Diph sead ey wadermmined pard of e Bk



miore roods oF stemes of varoos dimensions and sometdmes
a mast of acrial adventitious roots develops from the

stem of branches.

Sirnpraon (2005) lists several features thar may accont

tof the characterisoc groerth borm

L I’l '\II LR R 4= '-I‘H ity are SEm I-11|_'|'|. '|1| l"-i'1'| -!':ll I'!ll'll RIERN L II'.IiI 1

1.e., they grow vigorously towards the light. The leaf

canopy 18 dense and, az it develops, shaded portions

are overtopped and leaves die and fall off

®# The stems contan bark-encased veperanve buds that
EEDAE BLVED lu.'-il'.l."'ll mic shoots atte L'!'-I" MEULE 10 L||!'L'L'|.
sunlicht. In this way, voung upright branches often
develop from horzontal trunks, Aceial roots are also
readily |‘|I'l.l|.|ul.'-'.'l.|. from stems and, once they come N
contact with a switable substrate, can develop very

r.'-I:liI.;al i

* Pohutukaws wood is dense and heavy, Laterally extensme
brunches often bend under their own weight and may
S .-|*-|II at the juncuon wiath another branch or the
central bole, They often cotlapse on o the _I_'S":l'.II'II.I wihilbe
seill partially attached, and form new roots, Onee
sl I:ll'.l.lll:'ll L] ||.|':'I|l."'h |||':: J_En:l.'.lll.:a_ |I s I-l.lrlll PR TS I'“a'
& process known as alr-lavening, These characrenistics
allow a fallen tree to re-establish itself and, in
the PrOcess, act as @ land stahiliser on -:'ﬁ:l-::|1'!'|!_l or

unstable sives.

e “Piarmell podmiwiae™ plomied I'M yearr ape or the Rose Cardons
/

rn cemival Alcedand digpdoes 2 sheckacailer siwnding hatal o mameras
FPRE N 'rl:' Al e prowmd Pt gt Sk raod wivere Sy comsy IR

comira mriy e roud

The '-;['-n._':n.:lin!_' pnarled form of mamne i shutikawa may
ey -.'|-:||_:- I FCSPEOTISE 10 smmuls o 1ded by SITOHE winds
and steep slopes, allowing the weight to be distributed
over a large aren. Loss of much of New Zealand’s
|'-|:-|||.|‘.|.|i-...r-.i..: loeest medns that |;-||_':__ L'!-.l.'-\'."l'l-:ll sy !..II;.'_-;.'
SPCCIMEns are uncommon. A tree at e Araroa, known
as Te Waha O RBere Kohu Te Armaroa, has 22 trunks and
is |hr|'|.q|1: i b pne of the ]:II":_[-\,,"\-'! in Mew Fealand. Tris
estimated po be at least 600 years old, and displays a
spreadimg grosvth habit. A wee i the Parmell Kose Candens,
Auckland, planted over 100 years ago, is 15 m tall and
has a canopy that is 50 m wide. Several spreading branches
hawe poiched the ground and taken oo Pohutokawa
growing in dense stands can form single and occasionally
upripght stems with small crowne In conteast, on open
sipes - such as solated wrees on coastal farmland - precs
can have short single trunks that sapport spectaculardy
larpe rounded crowns

Pohurukawra can also form one or more vine-bhke stems
which hog the main trunks and large limbs, sometimes
|'.:l."i'-:r_'.r'_|_[ arcignd the munk, Oceasionally a1 mar of many
'\-|||.|.”I.'r SICTEER !l-l.erl:l“:'IlI'\- |||':' |||Ji|| SIEImh, I" S 1k I?-C: HAW'TE
what Induces these extra vine-like stems to oooul or

whether they should be regarded as stems or roors



Prbmiiibare grouw Or densr S, oon { Lrvpe fsreadeng free, 0 A

Feadmecl, prib & seple rhert fraoed _l'lll'.'.l.'.l.r.'m o .'a.'__- PRl CPORE, B

Jrira ke Fekdiiely SO e ol ey af mraay PodaaiEiEaiin o ofew ariunkd snles .|..'."l.|:.'-..'i...'.'.l-;..' |':.-.:|r-.-.'..'r Pk, Frrdth af | faewer,
FoELT sty for gpnd, | anameerg Rl

Bary of Plewety.

Branching

Branchlets of pohutukawa are numerous and panggy. The
newly emerged branchlets are often covered in a white
tormentum (mat of fine hairs), but this soon disappears
T i P wite brinches Ereral EPodT the Ii? ot el -.|.|-.:|:_
resulting in a dichotomous pantern of dverging branches.
Individuzal trees prowing in the open are therefore almost
I'H.'_r-l. I'Il'u' IJI fATIE 'il"":l.r'\l I.‘I III A I'|:-n =L CINYITUNTIERRETAL, '\I"..II.ZI'.'uL;
often restrices the growth of some shoors, When only
the upper bud of & pair develops, the tree will have a

MTE n|'\-|'|-_-i'| foirm
The entre branch structaee of the ee crown 15 visible

from below ‘This is because shaded beaves do not survie

for long periods

Wbty clvararteriniaally fade o chethy saler cromar & e



Bark

The hark on stems arnd branches iz firm, ofen L‘.r:"|1]:|
furrowed, persistent, and difficult wo detach. It s grey 1o
grey-brown in colour and has a somewhar corky texture.
Simpson (2005) sugpests that the furrows in the bark
help to channe mimvanter v the base of the tree. However,

occasional trees do have relanvely smooth bark.

[ he preg-brauw Davm i affen (rronvl docaiiomad freer

frmstt) caw bare rmoath bank,

Roots

Pohurmkawa roos can grow through the air as well as
orver and through solid subsrrares. The abilioy o penctrate
crevices in rock is an important survival feature for
colomisation of coastal cliffs and on valeanic rock. BEven
for rekatvely young trees, eoots can extend many metres
bevond the canopy. Mature trees form large, spreading,
i||1£'T|i|I:'i||¥" '|1.'|\|K1:|.' g ] ‘-!."'51|"|'|'|H I."‘.F'I':'.'rillg |||E' :-I.'-'.I:II.'IE"I':'
upper soll proble, inchuding subsodl and rock substranes
within reach. Boot systems can extend far beyond the
canopy or the main tunk and can be entire |:.' 1 'F‘"“”-Ik"i.
o feature that helps o secure them to edges of cliffs and

banks.

Pohumkaws readily form root from the trunk and
branches, known as advenuotous roots, These can arise
from almost any part of the ree and are easily induced
where steme or branches come in contact with ol
surfaces, forming a new anchor point and further source
of muttents and water, Tree survival on sand dunes may
be dependent in part on adventitious rood formation on
UPPET SLEMS and beanches if these are partally buried by
moving sand.
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FFOEMR oW o 1

Pohutuksas can also form moos which descend Bmbs or
trunks; they have oopginated from the margins of an old
PrUTIINgE SCar or 4 wound and can form I.-I.rj_[u diameters
of T0=20 e and extend 10 the prounsd (Crerald Collett,
pers. comd.). Simpson (2005) sugpests that soots hugging
trunks that are leaning or roots onpnaing from damaged

LT |'.l.-i.l'|"\- RRELL bea RESONSC 0y W) II1I=.‘|.I|.I:TIIL'IZ' Or resichon

v & e, and result in oo ‘u‘.lL".'!ElE'lL'I'IlI:LF of the runk,

" i i T 5
farfs IWELaE ol Frvwed BRIy sarge dlweandmy Foed rpnfamr,

ot & .'LI"_‘E: .':l-.lén'.l'.-.ﬂ".n.'.'.'d e

."l'..ll'r.l:\l'.l.r.:_; o M fdyr

While vertical roots often form doann

the trunks of manare pobunaks trees,
SOITIE TEes [P sduce abundant adventnous
roots which form large hanging beards of
acrial poots from spreading runks (Simpson

2005), Each acral root develops for a limared

FErTa: '|1|.'1-|'|r| 1ts _ETI T I'I'I!_[ '||'|'| :|.|:-|:-rrrc. .'1|.'H. New niEEs are
formed and inteslace, |]1L'!. E.l:'l'\-'.!l.lt' il prOLECOon
and contnue o extend downwards,
After many years, the beard may
reach the pround where one or
nofe of the cenrally located poots
may develop into a bark-covered
prop riet linking the stem with

the sail.

Clw soore frees o POUTBGR]
micarr o el deenErdionr reoli

BrmEr frroay PN ARG DI,



T leme Yopuarits™ o Dategrar v o fplantygag o a {oromparde’
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Leavies

hl."-li.\ FII-TJ:I'IL"'ll I.-L':l.'-'L".l (&40 \'.'h!:ll.!lli.hhr_'l.l. ]:”..ll.lul.l.l.kﬂ"c'r'a'l I.'I.ﬂ'll.' |
coatng of soft white hairs (tomentum) which protects
the transpiring surface from drought and wand, As the
leal ages, 4 tough shiny layer of wax develops on the
upper surface a8 the hairs wear off, Hairs are retained on
the underside where they form a thick fele thar protects
the breathing pores {stomata) from the effects of sak

and wind, and hence unnecessary water loss,

MNewly emergent leaves on seedling or juvenile pohutkawa
Are ::]1111'!.' green [:.rhirl:-rrmr anid 4'u|'|-|1i1.'r. shoots an
scedlings and established trees are also shiny, lacking
tomenmm. The mamre leaves are elliptic in shape, 50100
mm long and 25-30 mm wide, and have slightly ralled
L'q]hrq'x. I ||m‘|.'l.'-r_':r| Hi_|_l|1|i|_ll:::|.|11 variation in leal stse can be
found bevond these limits. Maoore leaves on the same
cree can also exhibic a large vanaton in leaf size.

Mozt of the leaves fall within 3-5 Yiars af |.l..l!'f='!|:'|.|:|-::ll'l..
leaving dense bare rwigs in the sub-canopy. Leaves often
turn red before they fall,

D fuara e ar ey age

I i l.'J.-:-."l.n'.'.n'.l"..-J'n.J at

A rury By,

W Bangapwarea, &5 able fo
el f5 TTETIE OF a8
.-n:-n'.'.qk; ol Gile of a
swbrtanti! paritew of 1
rool rysdeny frale back
fde the Bk,
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e Development of a sprawling pohutukawa

Ihe formanon of the spreading formm ol pi shuntkawa s hkely vo follow a SE{|UETICE chat skarts with the skow

subsidence or splitting of trunks at or near pround level on a mult-stermmed oree, As stems in dlose prosimity
develop, the union s =ometimes poor, With the grosth in dinmeter of stems and inereasing load on cach
stem tron a deveboning crown, stems can break away cither by sudden tatuee or by slorcdy bending unol thes

meet the ground. In many cases pare of the fallen stem remains parnally attached to the tree

. I L I i
L deten the W IRTITIE |'-r.;.r||':':| % toarm !l:..;|'l1-c OWET LI IO 'l-".II ARG Tl -wy |1| 114

the trunk comes o contaet with soil.
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-I
ends of b
the leaves, and hence heavy fowerdng can almos

the crivam of leaves, The tHleaenng perod often extends

well into Jamary, but for mdreidueal trees i 15 relanvely i 1 helps o mauntun the geneti

for about 2 weeks (Schmide-Adam of ol diversity which is important in a species thar colonises

harsh and enstable sites




Flerarering depends om the rate of crown development
and may not commence for several vears after
establishment. The flowers usually develop on shoots
that have been growing for 1 year, They are formed in
broad clusters and each develops a single sevle [female
part of the flower), followed by 20-30 crimson stamens
imale part of the floaer) dhat eventually assume a brush-
like appeamnce. The many fowers topether create a dense
mass of red stamens. After pollinarion, the samens wither
and fall, forming a crimson carpet beneach the tree.

The flowers of pohutuksws vary widely in colour and,
although shades of red from crimson o scadet are most
comimon, oocasiornal rees can be seen with '|'|'rr'-'.:l.'11i\|'|.

white, pale vellow, gold, or pink Elowers (Stmpson 20005),

Ty evarianal matead pobdatmlurra has (Toavery that dee wol' B
W CPRRIOR cosnar ael ar o pelam-Sonening fosiiadom
dred ot Clbimer Haroswr, Hay of Flenn

Pollination

The yellow structure [anther) at the tp of each stamen
holds the pollen. A shallow cup at the centre of each
flerarer contains nectar, This attracts the binds and insects
that transfer pollen from one flower to another. Pollinators
inchade the mi and bellbind, a range of introdoced hirds,

and native and mtroduced bees.

some New Zealand lzards, paroculacly gpeckos of the
penus Hopdodactyls, visic pohatukawa in large numbers
throughout the season, They forage actively from Aower
iy Ehowarer, e :l|r:.|.||n]:. frodm ane ree o the XL, in their
search for nectar (Whitaker 1987}, Large amounts of
pollen adhere to their bodies, mostly on their throars,
where they can carry it for at least 12 hours and for up
to 50 m from the source, transferring pollen berween
trees, Bars also feed from pohutukawa flowers and are
'|i'|-:|:_'|1_.' tos e irecsleed] in '|-||:-||_1nﬂ|:|u-n_ Short-rmiled biare wepe

found in barger numbers around Aowering pohutakawa

i

Poburfe i are foltniad By 3 Fanpe of ol incivIieg teer (i)
g mative and ferediced brds mich ar the fur {rrainf)L

thian |1-'|rt-1'|-:|'.:l.';'rin.g trees an Little Barner Lsland [ Arkins
of 14,

Schmidt-Adam & af (200 maintained that the
reproductive strategy of pobutukaas is “aasteful bur
sufficient”. They toend that the species has a mixed
matng system with substantal levels of self-fermlisaton,
L&, where seed has been pollinated by pollen ompinating
from floneers on the same eee, Lower levels of seed were
from cross-pollinaton, Le., where seed has been pollinated
from other trees, They indicated that the high proportion
of self-podlinated seed found in pobundoeras (up oo 600

is unosually high for a long-lived tree species.

In a comparison between the relatively fragmented
pohutukaws stands on the mainland and the langer intac
]".-hul! ukdan fofest on atfakhore i'\.|u.rl|.|‘=|. !"il.'|'||'|'|:|||l - Mkamn
et gl {2000 found simitardy low cross-pollination rates,
There was no sigrnificant difference between pollination
mates brought about by native bisds and insects that are
found only on islands and those resulung from dhe actviny
of mainly exotc pollimating agents in maintand sites, The
apparent ability of pohutukawa to use a wide range of
pollinator species provides it with protection from
dependence on one or tao specics thas could be threatened

by habitat degradamon.

Schmide-Adam of al (20000 found that althoogh the
:._l;e'rnl'irmrin:lrl rate iaf t:l,"Er-'|1|'\-|||r|::r|;1;,:| .-cn;;l,'n::l :-M-" ..:. WAk r:r|11i|;|1'
tor that of eross-pollinated seed, early groath of scedlings
rom cross-pollinated seed was signifscantly taster. Seli

pollinated seedlings are therefore more likely to be
suppressed than cross-pollinared seedlings, In spite of
the high rates of seli-pollimanon, the number of outcrossed
seeds per tree is still high and will give nse to plants thar

AT IIL:II', fis I'Ir\l!'dl:ll.'l:'uill:l“ iI'I L;I."I.'I:'Ililr\lil'lj{ I'I-IZI'I'I'GI;IIII:II1'\-|.



Seed formation

Afrer polinanon, the freit contuining developing seed
starts to manure into a small broadly oblong capsule, Ripe
secds are shed in March and April as the capsules dny
and split open. The 2-mm-long seeds are casily dislodped

anl are dispersed by wind, somenmes in large quantities.

T sequuenscr v ffourering
fo seenl formadion of

Sk,

Chice seed has been released, most of the empay capsules
fall ts the pround.

Some studies suggest that a high proporion of formed
seed 15 not viable, Sound seeds conmain few nutrient

reserves, but are able o withsmand Hmited freczing, sale

WwiLleT, IIIFI' "-i:'l-:lr'" My ;|_'.'|l_| '|'|I_I r_l;l]_

olf - Flawer cleter with poriied docrof st

A

£} - Curven seed papualer formed

i - Mliatwre reed vapeike oikitieg
-"‘-_:'"3'-"-"-'-'.': rml',r-'u'.l.l-.u.-.f.q'.-_n:.n._-r'...-.-'




PART 2 - DISTRIBUTION

Matural range

Pohumlkaea is nadve o thie come that lies beroreen the Theee kang 1slands

and latnide 3975 MWardle 1991, Other important indipencus trees, notably
kauri and punir, occur natarally in the same northen, sarm semperat
zae. From Northland oo Coromandel, pohutokawa often forms an
interkbace between MENETOVES and lonwland |.l'll."‘|r ArOnnd SSTUaries,
Pohutukaam occurs naturally abong the coast, its range extending from
North Cape to Tokomara Bay on the east of the North Island and o

Ll renut, north of Mew Plymouth, on the west. It once formed an almost
contineses band of Forest along maost of this coastline but bogring and
land clearing have reduced the population 1o solated stands, single lines
of mees and proves on cliff wops and coastal banks, or scattersd individual
trees, Interms of conservation stamus, the species is considersd by de
Lange and MNorwon (1998) o be “dechninge”, Inland populations oceuer on
the shores 'of the lakes of the Volcame Matean, speaifically Lakes Rotonaa,

I':-.|1.|1r'_.||1|,:.'|'-|||!-... Aflan 19613

[I-. ke Ll :'I.I|LII:I| 1| III'.III\.'I Il ..|III!| il !'\ll 'II..||.I||iI'\.'..-: 15 l\.':ll |||.'|.I|I R LII\.".L':'""'.ll'Il.

because the species has been so widely planted. ‘There is evidence that
Muaon cultivated] the mee inareas south of i natural ranpe: Stands bordering
the Rororua lakes and Lake 'I'__:_.-__u 3 Tl aflginate Ifodm
Maon plandngs, although the presence of other
coasal speces inthe same locations,

par ticulitdy the Rotorua lakes (Clarkson 198975

SEEFELGES DLW IR,



Planted trees

Pohutukawa grows well when planted in coasral and
SWHLTTHT .EI:I'\'I.'I.I'.'II.I I':II.':Ilil IR 'IITI.ll.Ia-_l\:!II.Il.Il I\"'h:'“ :I'II:I.':II:III'ZI. ]l
i5 fouend along the Momh 1sland cosst from Mew Phomouth
tor the Kapitd Coast, the Wellington region, and Hawke's
]'!I.Il.'. |r| IIII' :":\-I:IIIIII |-|.'.r'.|| | 4 I_'r‘:l'“"i 'Cl.l:ll Erl :"":I.'I‘-il:lll_ rI'I':'
Mardborowgrh ounds, on the Kakowra and Chasichorch
coasts, amd on the west coast as far south as Flolooka. In

TTIAENY !.III '|I|."\1|_ |"|.I-|_'l:,"\-i TErE I'Il,,'rlliil il I‘-r|'\-IT| 'L.q.-|.'|| r!Tl ||||_1|_'-€'|,‘|

by planted trees has been observed. Burseall and Sale
(1984 histeed a number of notahle e humakawa trees that
were planed south of the namral range, These inclade
a Mew Plymouth specimen planted in 1874; a ree planted
irt Lovoeer gt arowand the g'.|r|:. 1840 the Arneac Memonsl
tree planted in Easthouene, Wellington, in 1915; a tree
Fl:'I.I'II-L'I.!i an .|.|-CL*~I IS H'.I:l. outh Westland, 1m0 19440 and o
pohutukawa planted at Waitangt in the Chatham Islands.
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POHUTUKAWA PLANTED IN SPAIN SPARKS DEBATE ON DISCOVERY

OF NEW ZEALAND

"A pohutukawa tree at ‘the end of the world’ has stirred up debate

on whether the Spanish were the first Europeans o reach New

Zealand, ahead of the Duich and British.”

T - IS | T Nl PR e W2 O

El metrosidero coruiiés alwe una
duda Iﬁtﬁﬁna en Nueva Iﬁanda

r
Eigr

Yoplant pohutukaas 15 2

ATITACERINL 10 thic "\'l“" nEshy moerei-anest
coastal ity of La Corufna, Cipital
af Cralicig, This

province was ol unnl the wEm

of the proving

of Codumbus oo be the end of the

wntled.

L Cirngia’s mavor has chosen the

nohutukawn as the citv's floral

q.'lr||1|-'.'r'!!. Al |||.||!:. lescals bBilicve i
to be 400 o 500 vears wold.
Harwever, because the tree is 3 Mew

Aealand nariy A this el mean
thar the Spanish sailed 1o New
Fegiland betore Caprain fames Cook

1769 o Abel Tosman i 1642
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(3o visit to- o Spatn, Landeare
Research botanise Dr Warwick
Harris wdsited La Corafia in 2000
ancl caused s Harey of ocal medi
artennon when he sooed his belicf
that the tree could nor he maore
v 2000 vears old, While miom
kncowes-exactly how the tree

. -
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o the heroic stoey

Sl i 5

Soore ok asmall British army
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French amvasion, bwi was torced
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AN - [0} TCCNERE a7 CF IMOriniains.
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by the French, Miocre evenoelly

dik) km

tin L Cirrufia where Brifish --|1.'|'--

led his men more chan

were waiting, bod in the lase phase

of the evacoanon his acm wos

bleown eoft by a French canmnon, Fe
s the e of the butte and dhed,
and his baarinl

hurricd Wis

mmmrtahised in & famous poem by
Wnlf

Sar Charles

[arrs savs that the history relatng

fra "'u I PRI 1T I [ =L I|1l\.' I"Tl_ SETRCEY 01 r.

a Brsh parnsonin La Corofa in

the cacly 180, At some stage, the
Ij.lrl 115 II
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romb o what s mow the Garden

of Sam A

ETNa% I‘I HYE FOCDyYETECl

amgd Bied B 11h &

arlos, created e 1834

||-:'|;,"|1 ] e

Soamree: Manooki Whenoa Landcare Reseasch

Muosr Likely
rclvement 10 the creation af the

there was a Iiriissh
parclen, and i is e moemetic dhoaphs
thar the pobumkaws came o la
(osrufa ar that ome.

W kenow

brought back plans froom his firse

that Captain Lok

soware to Mew Aealond, and sathn

ten vears there was oo
yprladycd. Wi
don't know: abour pohurukawa

FREEL
in thise planes in B
specifically, hatwe do know that
thee Bratish were farge |:. i -'|1u||:~'.|:-f|'
for introducing MNew Lealand pants
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Atrer his-vizit oo Spain, Harris

reported thar pohumukaws were
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in the froscfree coastal

Cialiekal s
MNew Aealand o kooka or cabbape

thrving
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PART 3 - RELATIONSHIP WITH OTHER SPECIES

I'I-

phutukavwa 15 a member of the larpe myrtle family, which includes among its 30 species worldwide encalypes, guavas,

|.I.'iil!I.-I.'\| .111|| ]1| ||'EJ|.‘|1T'|'-\I1{'.'G. \'\-.I_".'..' :l"l.l,':l-.:ﬁ'lll |1:I'\-. -:1'1'..-'r.1|. |'I:I|i"¢'1' |'|11.'rrE|,- H:.E'll_'\l_'jl_'ﬁ. '||'|1_'El_ll:ii|'||._| TAn I_Ik;'l._ I-\,:I_|'||'|Iv«.\,;'|_I i |'|l_|_ =R |'|'||"| IMAITC.

Metrosideros tree species

Within the Myreaceae family, pohutukawa belongs to the genus
Metresrderar which contains five New Lealand tree species.

Metrosideros bartleotil (Bartlett"s rata)

Dhzcomeered in 1975 as a small izalated p-e|!-||||;|,|;i-:|n of 30 indrviduaals
ut the northern dp of the North Taland, Trees are up o 20 m high
and have bark similar to that of the paper-bark myrtles in Australia.
I'hey usually develop as perching plants in the canopy of a host tree.
Rosoes are formed and eventually reach to the ground, coalescing inm

a single trunk which m doe course replaces the host.
Metrogideros kermadecensis (Kermadec puhl.l.hn.l:uu.':}

saturally restnicted o the Bermadec Islands about ™0 kkm north-
cast of Mew Aealand, These wsoally smalber trees which are commonly

[:I;J.I:HLI' orn the mainland, are closely related o |l-:||||.||u'r::|'.1.'_'..
Metrosideros robusta (northern rata)

Large trees, widespread theoughout the North Island, north-west
Melson, and northern Westdand, Indviduals often emerge above the
g;-m-nl frarox canapy and carry |.'|'r,._5:' numbers of -:_"|11r\-||!.'nh and
I'i,|11|"-\. I .ili.l .I'!I.I._Ii':":'.“h r.||.|_ r|-:|Tr'r'.|'Tn THi= IJ\II:IJIL' ':‘II."u ':'Il II:IH Hs | r‘I'TI'.!'Ii:I'I!:

plant in the canopy of a host tree, and evenaally replaces the hose
Metrosideros umbellaia (southern mata)

A forest tree found on rocky slopes and in mver gorges from coast
o mauntain in the south and west of the South Island. Restricred
in the Morth lsland to isalated stands or single rees on elevated cool
dlanp gites. Considered o be an ancient species from which rata and

pohunskawa evolved.
Meurosideros excelsa (pohutukawa).

Wetremdermr s the Greek word for imonwood, srhich reflects the hard

mature of the rimber. The "\-I'II.'\'I.':L'h- fLME dxrdliag 18 l.!l.'l'l'-.'l."ll trom the

Larin word micaning “rarsed™ or “exabted™. A former name, Metroodrar

remventora, descnbed the felt of white hairs (fowemiser in Latan) which

CilWETh ".'1l‘l.llilg "\-||’.'I1I!'iI !1”1'"\._ :I.:I‘il IJIILI-\'.'|'hi1.IL':"| inl |.|1‘L' IL':L". C3

In addition w0 the tree species, theoe are seven Mefrridirss in the
Megrina subrenus, most of which are vines and known as climbing
rata. These are Metrosaderer awlisflong, M.carminea, M. molerred, M. diffiera,
M. fdeens, and M, perforata, Parkinson's rata (M. perkierend)) is the only

shrub or small tree species in the subgenus in Mew Zealand.

.|'-.'.-r.-.-.-.-1r|:r'.'_.l'l-.l-'-.'r.l'.l.'ll..'.l.l'..' +.'i'.-'.l:l PLrr i meeE erent

rlewding prowdh fores B --'r.:.u'.-.'.-'.|-'-'-:'._."'-'.'-"l-'|.'n'.'5.dn c 1

Vewthern rala
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Distinguishing between species

Pohutukavwn is frequently confused with the widely
planted M. dermadecensiswhich has smaller sounder leaves,
much smaller flowers, and a tendency o flower sporadically
throughout the year, On the New Aealand mainiand, it
EEOWE wirh 1 moee erect ~'||ru'|1'!1:. toarmn, and rarely [if

ever) develops into a large ee.

{are is required o distinguish the young leaf forms of

pohubakaaa from those of northern rata. The leaves
I'.F”Tl'l '\-\.-E'I.'ll.liﬁ_u!-i .I"‘:ll |-p1r\-'|1'-ni|:' '=|'|ru:-r'\. ':I'F |'H'||'Illrl.i.l{,1\.'¢'.3| =

simvilar to the leaves of juvenile northern rata, but the

juventle pohotekawa leaf can sometimies lack the cover

[ b o Ko obadicimis L ooeadler st oantrer S Sha’ o Dedutvbian

altbongh the scpwer Jeal sarface fr rimsilarly dark greem awd chiny (lf) and the

waderride far Somrendam b

Tl v, apsder shawy feaf sarfars (fapy ame dower fea torfac
Eritowd fosvemtnow | hottonsd & nordtern raba ONole Sl marthere

Fieda Rarer anry Dave @ Rofoh of e i {rmatar]

10 g preew whber ovrpecr (foh) gy e arrifmctne i S

i o ey Sl rwrface [bodfoes) af poduiubaing,
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of felt underneath while the juvenile northern rata leaf

lacks the notch of the adult leaf.

Pohutukawn can also be confused with another comimaon
I.'-CI.-I.H".II |f|:|11r_ 'II'II.' ur!n'L:.IL II HI‘!rIJE" kuITIh. -I.!".I.'II.' T SUCVLTSL
cazily recognised differences: karo has aliernate leaves
whereas pohurkawa has pairs of opposite leaves; karo
i-.l* I;Ir"hﬂ.' TT I|||'|Ii J_r|r|'-:':'| '|I.<'I:] r‘lH‘I"i “'I'III.'II *-'i"i.i‘l n::'\.'l.':l.lilli'\-_'\. F
sticky mass with relatively few sceds, l_'l.ll'|1|'l'_'-.:'L‘~.| oy the
smaller cup-shaped capsules of pohumukaws containing
A ITIASS -Ilr- r-'ll'll' !.‘IT'I.' "I.'I;'-II; '.II'IIEl-i.I. r'ﬂll'll.llI.IIv«'.:I'l.'n.':II !I-C.-\:Ifl'h II'ZII:'H
not form aerial roots, nor does it develop mito a large

e
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Hybridisation

Madnland and Kermadec pohutukawa hybndise readily wherever
thiey oocif I-l;_'q.'l||:'r. | |:.|1r||ii-:|li-:||1 |:-|'|'.:l.-e'|_'r' F:1'ﬁl||l_|L;|_l.'..;._ _';1'.|_|
northern rata is also common, with hybrid popalations found
on the shores of the Botorna lakes and on Rangitomn Tsland,
Eai |:| collections of SPECImEns from Auckland and the shores
of Lake Taupo were also deseribed as hybods (Allan 1961, Okgle
and Bartert (1980} considered thar the distribution of pohutideran
x northern rata hybods extends to Morthland and Grear Barrier
Island. Many sites in which hybods oocur are previously logped
areas surronnded by natve borest in which northern rata iz
commaon, They are also close to coastal cliffs where pohurukawa
15 plemtiful. Pohutuleras hyhodises wath southern mam and Barterr's
rata a5 well ":‘-.i||||:.u:|-_1 2005). Sowrmw i|1_.'|'-r.||-c or cultivars have been
'j'."l-".'l”'l"i.".l by the nursery industey, "Mistral’ (northern rata x

pohutukawa) being a good example

Hyphmaorfion tefoven fobuimisaug ol sorflern Fole con madke fdeminficadron
atrffiedt. This free ix @ repucted brpbrid tree from the Batorss lukus region, poreibily

fhe gy Radarel priang ode of  doiwiakgm mbery mariier Fikd G MYRTL

It gnctemniibe ponliicdaii fores of Hampitods Felemat fm oy

iz Conad aaiio fuxd Podunftam x moridern fabe Syl




Is there a hybridisation risk attached to the planting of pohutukawa

beyond its natural range?

Views are divaded abour the advisabilicy of exrending the disenbution of pohurukawa beyond 1= narural
runge, In an article promoeting the planting of pohutakaws, Duthie (1993 descobed it a2 a superh tree for
-\."‘hlﬁl'\--\.'ll sites amd Yawrely the hest all sound Bardy ree for SWellington™. He noted thar |‘='::.'|!||'...'.-..| Hers Cin

|'.'." I HES ] L!": Fie Ll -.I:'Il.il'll..u'l‘-"'\-.

e seen growing, beside some of Wellingr

The Wellington Botanical Sociery regards pohutulkass as an invasive weed in the Wellingron region because

it ccoupies many of the aies in which northern rar would be expected 1o occur. Pohutukawa 1= thowgeht o
".I".l.'l\-\:!.'l: I'.I!I'!.'I; Lo 158w E A S LS ||'| :.:I'I'u' SOTEMETS .|.’=.r|.'='| ||'I"|'-"'. Foare=t COEREIRT TR ".|-r||l.|". !'I'.I'II: I'llll
burnt. The resule ks that northern mta 15 now' contined o small semnant popalations, The SoCicty maintams

that pohutukaea is hvbndising with local northern rata and dhat widespread plandng of pohumukawa i

heretire a threat to the @urvieal of northerm rai a2 3 SepAarate species

Athough Simpson (2005) acknowledged concern abour gencoe polluton of natral rat populatons from

the widespread plantings of pohwiukaes in car parks and picnicareas adjacent to reserves, be could not find

any evidence thae hybadisation i taking place, He noted chat pohutukaaa and rata flower at slightly differens
tmes and suggesred that matueal hyvbridisaoon may have beeco an important featire of the evoluton of

pohunikawa and raca

[enathan Bossell, Manager of the Wellingroon Cin
Couneal nursery, takes o prapmatic view of the
use of pobutukaws in the city. The Council uses
i wide range of kocal natve planes in parks, gardens,

BLEALCE I--.III"\-IIZI:'- Il'\l".':!'

am finds i1-:|":-||l L
cononues oo e a |-'=il..|-.: chioice for |'|.|||II'.|;_' Y
H SITEET TREL .I"‘:.I I Ay |"'=r-\.'\- ill_'\-\.',| o 1055 ATTAacove
: !
ang easy to establsh and manage, However, he
s advocatnge the use of northern i for Lrpeer
scale planong i parks and within the city's
preenbelt on the many hillsides 1o and sroend the
cilp tal, This inclades, for ex imple, the remova

ot nld ppines wlsngr thie s bl of Tinakon Hal

inid replacement with shaoves including dhe plang

of locally sourced northern ram in collabomton

Lt owlmede ofr muitona ranpy, St G oy meew famied

with Project Crimson o 10

e i N, fraec iy 7 PR

In some instances, plants supphicd by nurseries as pohutukawa Bave proved to be bybisids, Up g 90%eof the seedlings
obitairied 108 4 resgarch tmal ar Whitanga were not oue spe@imens of M, eoele (Chns' Ecgovd, Natonal Foresory
Flerhariwm, PErs. COEL . Wl of th |'.-|.||||~. thint had the legf charactensues of normhermeeata became unihofor and
died within a1 vearnf |'|:|.|II'.|I|_; O 1 EXp wed eoastal ites Plants wich characteristc il it tsilomir | ﬁi:l;l' surviredl

ELO . Bergin, urpubl daa)



Genetic variability

Poshusulsram legves VArY in thisir '-.|'|.4.|'|-u vl =i and flowers
can ditfer i eolour. A high degree of diversity seems o
be common in most stands of pohutukawa, and an
gesessrnent of 2 |1-c.p|||:|li-:.rs'-: has shown thar the levels
ol |:Ie|5_l,|:|:|.-e|'r|:-'|1i.-1'|1 are 1_l.'|:li|.'..1| i ||1||5_'L lived -'|1|.:-|:i-:'.h :"'l'l.-llr'.,_rl
o MY There is-evidence of inbreeding, which: is
comman in small populatons and can result in reduced
HTlnl".h = -:.";uilnpm:-ll 20M15Y, The current distribution
of pobutukawa is very different brom its nagural
distibution before human settlement, and opporunines
fisr L Hats flerar that exiseed in the [past have been redoced
by molation and the negative ctfects of possum hrowsing
on residual stands, Thus, inbreeding in relict stands is
likely e become more common in future (A, Shelboume,
Ensis Crenctics, pers. comm. ), While more rescarnch and
dehate on this topic are necded, self-crossed seeds may
minke up & significant propottion of the total sced crop
procduced by small populations. Yoo ef el (20000 )
suggested that while revegetanion programmes should
sowrce seed locally, taking matenal from small popubatons

should be avosicled.

The Project Camson Trust encourages the use of planes
ratsed feom seed that has been eollected From nas ur.|!|_1.'
esmblished stands located as near as possible o the
planting site (sometimes referred to-as “eco-sourcing’ .
Community-based and commeseial aurseries are T“'-“'E"H
seedlings on behalf of the Trust, using knesen and
approved seed sources, The number of parent trees and
maximisaton of their distanee feoan cach other are
important factors o consider before seed is collecied

Bensn and Crea 20051,




Significance of flowers to Maori

[e1g hardly surprising that a specracular tree shoukd Bpure
prominentty in Maon folklore. The colour red s considered
n chiefly eolour; it was wom oaly by people of hiph rank,
[t may have been one of the reasons why Maor
transplanted seedlings ro places well outside the mmees’
ratural range — the Rotdrea lakes, Mot Taiko, the island
in Lake Taupoy and itseems abso to Wellington and the
Marbourough Sounds (Roberr MeCiowan, MNega Whenua
Rahur, pers. comm.)

One story relates how people on the Araaa canoe sy
the pohutukawa in flower as they approached New

Fenland pear I".'.r'-n Runsw 1y, Mearine the shore, thi

ranganra (chel) sod " The head-deesses of
better than those of Hawanka — 'l throw mine inio the

witter,” And he threw his own head-dress into the sea

A similar story 15 assocated with the aroval of the Tamn

cance at Kawhia (Schoackenbere 1935), On reaching the
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shore, the people noted the fragility and short-lved nanare
of the pohutukawa Bowers, commemorated in the Taimuai
'ﬂ.'.:'l:ll\..ldu I'.ILi

i T I -

Kai mau Ki te Kura whero, He aha fe
Kura tawhiwhi, He amoruforo.

fHald fast fo the permanent red!
N what use is the ettt Bloor w ||'l,'r i

Wl awayss

I'he flerareninge of the ':1|.-|'|||1.l.|..|'.l..| wrs e of the seséonl
gigris that ig soll used today. In mvany aceas, when
pohutakawa flowers the kina (sea eggs) are far and ready

for harvest




Maoridom and long-lived trees

Vs pohutukawa s a bong-lived tree, it was often used az
i mnarker on prominent sites. A good example of this is
the tree Tangl Te Korowhitt at Kawhia, Tradioon eells
that this waz the tree thar the Tainwi canoe was mioored
o whemn it arcived at Kaorhia, The original orunk bas long
since disappeared but the tree keeps coppicing from the
base and continues to grow on the site, When a large
branch fell off mAny Years ago, the Maor Cueen
[Dame Te Aturangikaha {recently deceased) had tototoko
foeremonial walking stcks) carved from it These she
presented o kaumarug as part of the 1990 celebrations
for the 150th Anniversary of the Treaty of Waltangi.
These tototoko represent the connection to tupuna
fancestors) as well as the longe ]'ni.hl‘-:lT'!.' sinee the canoe
first aeeived  and the valees and rraditions char sull live
toaday.

There are many individual erees with long historses n
Maondom; their stories are often of greatr significance
o the people of today who are part of those histones
They stand as a physical connection o wpuna kong since
departed, a source of mana, and a rallving poine for those
who seck to uphold the values and maditions, Such trees
come i he congidered fuprand (uneestnrs) themgelves
not through physcial descent, but throwgh direct ssoclagon
with tupuna. Some were even the repositonies for ko
(bonez of the .I:n;'.:.,';:.m'd.: and other EAOnEs (Rahert

MeGowan, pers, comm,)

Maori medicinal uses

Pobhomkaan was weed rrwrl‘irirtnll:. b Maon, The r.-1|‘|un5-_hm

(chief priest) would extrace and make a rongoa (bark

infusion), giving it tapu (sacred) stars. Extracts of the

mner bark (which contains ellagic acd) were used 10 treat
dysentery and diarthoes; it was also used o help stop
bleedimg. The inner bark was chewed o help alleviare
moothache: somenmes it was boiled 1o soften it, bt miore
aften it was used raw as 4 comvendent immediate treatment

The necrtar wad found o alleviate sore throats

Other Maori uses

The early Maori used pohutukaam wood o make 2mall
implements, paddles, weapons, eel clubs, and mals
Because the wood 15 heavy, 1t was sometimes used in
pounders for softening flax, or for prepanng aruhe
:-I':If.u’li.'l'll.':l"l:: rhizomes fof Eilli]'lj_r'. s enlomial Iir|:'|.|.'x.
pohurukawa was much used by Maon for boat building

Boat building

Early Huropeans used pobutukawa extensively for boat
building, The wood was resistant o the tunnelling of the
teredo worm (4 bivalve molluse), and dhe naturml curves
from gnarled branches and roots, along with its inherent
strength, made it attractive for fashioning ship members,
with thousands of ellsvas being harvested for use in boa
frames, Quoting from several early sources, SLmpson
[2005) described the popularity of pohotukawa for ship-
|1|.|:|||:|||p||1 thie northern parts oif I|1|,'4_'r:-||r|11':.'. The: evidence
imsciuckedd & ME[ROFT Loy Parliament |.:-_l. Thomas Eirk in 1874,
expounding on the wood quality of pohutukawa — “its
peculiar habit, combined with its preat durability, renders
it especially adapred for the purposes of ship-building,..";
Kirk considered that it was second only to purir for
resistance to the teredo worm. He also indicated thar the
best knees were made from the roots because they were

more duralyle than the branches




f‘~|:|||:---" 205 dleseribes
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were also used In many other pars of the boat frame and fxtures

% st poa] of knowledee was bualt up by early

'\-l\.'ll:'l'llll:_' curvect wioecd b match e intenok -\.I LI=a

hoat butlders in carefully

'I:-\.I K1 CLKICREE IIi-\.

al |Ii| Lht, SLadnUILLIERET, sLTled SLalliapr |!'.|I WLTL I'\.'I.I..II'\.II FUED FTS R, LI

source quored indicated the tme of the vear at which

WAS INportant — trames cut 10 summer T, cehi tenc o

their e would be that of the ship™
|

Simpeon (2035} noted that before the 19505, when gluc

technology became sutficiently advanced o allow

ittbcra had been widely used 0 Il:'\.-:l':"':'

l\.".ll.' R.".I WOk b TALE SUCN AS COASCERS ANd SCOES W !'|_|,'|'|

rejuired very strong hudls with many knees, Consequently,
pohinnalaws was preatly redoced in areas sdpeent o boat
building yards. Even as far back as 1889, Thomas Kirk
noted that pohumekawa had been destroyed in many areas
amd was becoming very scarce. This continoesd daring
the 1950s and 1% when there was considerable public

concern at the continuing loss of pohutukawa forest to

bvat baadchimge

Other early settler uses

Foark (1889 described the saitabilioy ol pohorukawa

timber “for r-| iNks tor varduas special p IFpOscs, DO

pohutukawa was cut
rof wathon s VeEnrs

or &0 but, cut in winter with the sap doam and then properly seasoned,

trenails, for machine-bedsand beannfs"" Betause it isso
hard, the woodaas waualbywotked preenearbinch often
lesed mis Tavtee |'-|l:-il§-.'|||-._ i Ii|.':.|.|:|1|:| hI‘:IIIII-\.:I:._'hl\.' ey 19EHE).
When steagght lengrhs could be obrained they were used
for piles, stongers, bndgetand wharf planking, mining
|-||i||':'T"h. I'.'.II FETICE I:-\.I'\-l'-. I:Il.ll"-llllll\:.l'\.'a'.l i"l TS WiETE ||'\--\.'I.'.
around the coast of Kawhiz{Schnackenbere T95), and

|'l||l|'\-i.|'\-|'. 1M I|I|'-\.," HOrChneErm |_'-:-;l_u.|! TEIONSs

Rk (1585

I||'|'|l |l...,'|| | 'r-l"ll I

s noed |'- harukaan a8 excellene Breanod,
o sphit. Like Maon, bushmen used a

decoction of the inner liversof the bark a5 a remedy for

has desenbed i oso

dysenpery. dimpson {2005 & derail

the carly production and long recopnised gualities of

pohutukiwa honey
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s an conlogical oppormanist
Wit pame in ey sun WTHT,

2k Vet simall seeds in autumn, The

favourable sites
very srmall [ -r'-l'-l'li-:ll1 of the =eed perminates, ance an
indhividual 1= esta

The k Vil
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f pohutukaws is an unusoal strace

[ - surtaces incloding ex
coastal rock (Simpison i, Fear troe SPECIes Can toderate

frequent and violent storms, salt-laden winds, and a
chrin cafReery Lms mment. Unee estabhshed,

A |1Il widd enmuadly may allow

ather SpeCles to devel p. Although the leaf lorer di

nait decompose meadily d tends o inhibit the prowth
i |:-|:|.|'|1~ HRRkRRTS & the e 1 taller trecs mny
evenmalh

aned ¢

] » iy pther spir ful at colonizing
i

|=:' il (N -I.'E:ILI illlll: oo 1 |I -.Iil L1I.|l'.'|'. N IIII:Ih

along the most exposed margins of the shoreling,

pabatekawa mudntains its dominance along much of the

NOTENETNN COasT




Ecological characteristics

Pohutukaws has a mange of ecological chamectenstcs that
enahle it vo olerate such c:.;'u:-.‘ut-::l often-hostile sices :.’u:'l.-l.l
climatic condinons.

Temperature

Resericton of the natoral distribution of ]1|.:-||1.|l|.|.k.;1'-.'.'tk (L]
the northeen half of the Morth Island s largely related
to temperature, particulady frostiness. In relason o the
srwthern most lattade, winter [':'L'r_':i:lﬂi._r, resistanes, defined
as the lowest temperature at which a plant shoors birtle or
oo damage, is -3"C for pohutukava (Sakai and Wardle
1978}, Mamure trees can toldemate light froses, bat seedlings
do ot susvive bow remperaruses, especially it these persist
for long penods. In the laboratory, keaf damage: is observed
below -B7C, Newly planted scedlings that may not have
been hardened-off sufficiently can have leaves severely
frosted after planting, Winter frosts can also occasionally
cause severe damage o older trees In July 1982 several
northern coastal species, incloding pohunakawa and
mangrove, were severely affected by low temperarures
(Beever and Beever 1983}, 1t may be the rare climatic
Ve, p-cl:-:r:i.h:.‘!.- decacdes apart, quich nt a E:I:l:'til.'l.:l:l.r[_l. h-::rl.'}'
frost or an intense penod of very cold weather, that
determines the southern natural limie of many northern
species including pohutukawa (Saka and Wardle 1978),

Sewdimar o podeciedansn are it b froniag eppeciadly o mersery
rueed speddingr are plawted on fret-prome iter, If fromting i revers,
jrlareis meay b Eilfed ostrgli on, of sufy fops are frented, s sheats

wrdf cafbure ..'i'mr e furre,

30

Light and moisture

The seeds of pohutukiwa are extremely small and contain
firtle in the way of food reserves, so the seedlings do not
have the ability to grow through dense ground vegetation
Namural establishment of pohutukawa is usually confined
to open sites receiving full sunlight. Simpson (2005)
considers that the nature of the substrate is important
but that rainfall does not limic plane diseribution, While
moisture will be essential for germination and initial
establishment, seedlings rolerate exeremes of drowghe
.ﬂnd hip_‘h |l_'|'|'|'=-.lll'm|:|||.|'{"1| t}n 'II'II,' 1|-||'|I;'I' I'I:-I.I'Ilﬂ_ 51|.l|'| Ut'.l.l‘lil'“'.d
are not found on wet gites where many other specics
theive, Wotherspoon (1993) found in pot erials that
pohutukawa did not grow in waterlogged soils.

Consrddering tht pohwhvkama inhalsl & proerally mindy oastal
eRIvrormers, ©f Ir -'.!.u!‘j ww B mverd a.'u}‘-:-.lm' n-en'.a!':.' irfer Ahalt creme s ol
erfaiiinhed plandy can be Parially defodated Dy exdivemes exganre fo
rirng, n.l.\-.-,|.|:."| v mrmar,

Kalt and wind toferance

Despite constant exposure to salt-laden wind and to sea
spray, pohoukawa trees bocated on headlands, cliffs, and
other rocky outcrops are mrely damaged by salt deposition,
Young trees may lose leaves on the seaward side of the
developing crown i strong winds persist for long periods,
While established trees typically retain a rounded coown
on most coastal sites, on very exposed sites the crown
can be sculprured by the wind.,



Habitat
Pohutulawa grows on a wide range of site types. Coastal
rovcky cliffs, vertical mudstone and sandsrone bluffs.
banks of clay and volcanic ash -.':L|ll it gare] dunes, and
the leading edpes of alluvium or estuarine muod are all
colonised, a5 well as rocky open spaces along over banks
and lake shores, Treet are alzo found in pEn |_:T:I'k."~.|-i.r'-:..|
and fernland, and on voleanic and Boulder Helds whers
other proneenng species cannot survive, Pohurukawa
.'-.|r|||'- an r||:'-|_-r| Il"ll_:l_'"_r'\q-'-lr.;'-\. OF COITINWGLE |;|_|| |.| ] g ] |
whiere tree crowng become moulded by the wind o the

level of their assooares Wardle 199710,

Hf.l'f.ll'}' gils Padwriackai iy fuvclomenially o rock-forng §

RIEY o eiewiang dpdiaiic rocds. el i e daphily Serered baee fea
Pohutukawa seems 1o have a particular affinity for an Hiar
y

o O @ TN

o [nlamd
colomsing fssured 1o ky smes su hoas those which
chamacterse Rangitoto Island in the Hagraki Gulf, Here,
cven on the seemingly most hostile surfaces, pohotukawa
15 the anly tree -|u'.'|..iq.':~ -.'r\.-‘.-.|:-|:.~\.:':i||!_h '.||ili.||]:. (A r\.['-::-u_n:|

coastal, dark-coloured, basaltic rock faces.
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Banks

Banks of clay or redisembured voleanic ash,
sand, and silt bordering the harbours and
estiearies of northern parts of the Morth
Island would have nanerally supported a land-
to-sea sequence of coastal forest, with upper
shopes often dominated by pohutukawa along
with other species such as kamulka, purir, ancd
karaka. Towsards the base of the bank, dhis
woiubd have H'I'.I.l:l-l.'i! i bovover shirubs and flax
with specialised plants completing the
seguence forming low salt meadows and
estuaring frnges, In many remons, only
fragments of once-extensive constal forests
remain and the occasional large pohunekawa
miay b the only tree remaining, Continoed
grazing, l::u.‘vllw:iu'lg |.:-_l,' s, ars] L|::\.‘L‘.]I:-]1I:IH,'I1I‘
prevent regeneration of pohumkawa or other
coastal species on these sites,

| egedaativn sograene ailh pobditidkara
arross bawkr borderng an edtugry or
ehedfered fomed (BT Fadirieed Mo, 6,

i
iy ' gl Baumes
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Cliits

The coastal cliffs of northern Mew fealand are a

natural habitat for pohutukawa which often forms e S SR, ¥ & i 5 _
L COMIE N rjl.lﬁ frimgre along their II:IFIS-. (Hesking unpubl - A : ~
data). Cliffs comprise solid rock of volcanic origin, L At

consalidated sand, of various combinations b
of layered sandstones and mudstones differing

in hardness. The compositon and stature

of wegetation, including presence and
desminance of 31r1|'| utukawn, ATy
due 1o the ype of substrate

and the degree
of exposare.

“Pohutukawa is superbly adapied to northern coastal ellffs.
It also ascends maritime gorges, often as hybrids with
northern rata, and grows on lakeside cliffs on the Volcanic
Plateau. The light seed can blow info any crévice, and the
roots spread widely over rock foces, seeking fssures and
pockets of soil. The canopy moulds to the wind and
tolerates salt spray, and aerial roots descend from the
trunks to provide further anchorage.™ [Wardle 1997)

A Tpdead clff] vepedation sequense rhoutay
I S el of o demInany cospamont of
P e repetatinn | AR Facirberd No, 41
T Hela
P Dol

Vertiral sections can be devaid of Vet u]rn!:.:rhrr due tov the harsh
conditions and constant frittering away of the softer substrares. Clitfs on the
mist exposed coasts may be dominated by wind-sculprured manuka, kanuka,
taupataand hamkeke pressed close to the surface, with wind-shom pobunikaws
ir|.1.n'u;:r|:i;-|.1‘-r]:.' landward, Chher siees will have |1-|:|hu11.1k;41,ri-| spr.{wiin_q ower cliff
edges and, on less steep surfaces, pohutukaaa and other coastal species may
colonise the enore chiff face.

Wave action at the base of a eliff Ilrr_'r.!ur_'l:l.rtg,' CALLES Erosion, '||:u1."i|:|g steep
or near-verical walls with livde or no vegetation cover. Large sprawling
branches of pohutukawa trees often extend ourwards from the cliff wop w
whin;'h I:|:||3§,' Are :|1'||:‘:|11|Tr_'|.|. T:|1|: EfeEs ::I]1E:|r_':'|:r 1o be E:ll:n:'th-l.'\-:] |‘!|rL'\v|.'::|.‘i|:||.|.5.|}'I
ready 1o fall with the slightest movement. In reality they are firmly
artached o the substrare by their roots, and the branches are
able to bend or rotate over the chiff edge for decades or
even hundreds of yvears, without breaking, Sometimes
caves develop beneath trunks or branches thar slowdly

come to rest on the cliff face, Adventitious rooes
penetrate the substrate and :ru.[.|||:|.|.:.' ]:l'r-:|1.'i|:||.'
additional support.



Pohutukawa rotating over the edge of cliffs and banks.

Ower a period of decades or even hundreds of years, trees along cliff edges can
bend or rotare over the chit edpe. Someomes a cave develops beneath as larpe
:.'|'rr.4_1.|.'|'ir'.L’. trinks -='||'-w|!.' coemie tor rest on the side of the elitf where adventitious
roxats tike hold and begin v help support the tree, On less sicep sections of coastal
cliff, pohutuikaws and other coastal species can occur from top o bottom,

Ol lenarer chiffs where rock '|1|;|:r'|'|rrr|h have de '.'{'!I:l'|1|;'|| by wave action at neasr

sea level, motating pohutukawa can perch on the platfiorm and with
this addinonal support continue to thrive,

Vemetnarer @ aove sy
-_I'l:-'h':l-h' HI‘I‘I’.lII'."anH.".i aLr |'.|I-'l'

ok dmvemediately
bemeats fhe roof oyrfeny
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Sand dunes
II-I"liI:IL.I'l.'u'.I 1re TR !'.Ill:. £ I..!!.I -_:_l"".'i'll_: AN MRS :I'I'u.".ll I".III'. fal ."II IIII."-I L] 'U.II. Ic '\-l.'.'"i '\-'!.I.'IEI '|E|I L] .:!!.I ITICHESE

swabes have alloans] extablisheent of aller forest species. Onee esmabbished, large pobutukaaa can spread hosizonally

over the ground, and in some places thelr growth appears to have kept pace with sand accrenon, thelr Namerons
branches mermne 1o ook ke 3 oroun of trees racher than one mdividaal

In some instances, pobutukawa growing on sand dunes have midally established on defreond, rock, or subsoil that
WiLs ull--:_-.| sently submerne

=d by the movinge dune o leave trees growing above mised sand levels It has been
necaswmally ohaerved regenetating on semi-stable dunes amaongsi Spindfex, SOMELimes in 1Ss0Cken W thy lritrancrsd.
Similaely, since a reduction in granng along East Coast beaches, pohatukaws is now found escablishing amos

masses of roting difieood found along these gravel beaches
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Man-made strucivres and surfaces

[r is ieodmie thar human activity, baving been g major cause

of the decline of the SPCCES, Do POy 1des some o the

most suitable sites for establishment of pohutukawa
seedlings, These include road cuttings associaved with

[

CUFNSTrLLERICAT] .|||I'i L .||!E|||1|I.'r|| (=] § I'|!.'|"i:.'|| r‘-I.l.l_I'H. ||'I'r{"\-|
Research Insmtute 198Y), exposed banks associated with
rracks and other earthworks on farmland, a5 well as the
rany exposed high-lirht zites in udban areas dominated

:'\l'. FhlY i:'al_'.

Ihere are many examples of pohumnkaws establishing
o a widde range of man-made surfaces such as mock walls,
wiooden i'l'.|r.'h amil whars (s 1.:".I:'|'||:'.':-. g5 and brick wiork ol
buildings and walls, and pavements. Seeds landing on
rouph surfaces geeminate and moots of surviving plants
|_-~..|-:- Hl ANV CreviicE andd eracks berween bricks and siones
where some molstare 15 present, Cracks in pavements
mrade of stone, concrete, btmen, or cobblestones are
prime sites where pobutukaws seedlingz can pain a
frothobd amd, if lefe 1o develop, can distoret and buckle

roadways, footpaths, fences, and foundatons of buildings.
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A diverse coastal forest

While there are many coastal plants with ecological
charactensoics to withstand strong winds, salt spray, and
St on many sies i i3 the looe, sprasding, and taisting
pohurukaws trees thar may be all that remaing of a once
diverse coastal forest. However, there are some examples
of remaning coastal forest that do exist on east and west
coasts of northern New Zealand including off-shore
istands, and occasionally some of these are extensive

highly diverse stands.

The number of species associated with pobutukaws is
often small because the sies on which it thrives are
droughty, rocky, and exposed o salt-laden vands, However,
pohumkawa Erequently ean dominate all eoaseal bush
conmaining kohekohe, taraire, karaka, twwapow, and purir
with ti kouka and mmki further imland, The rees form
stands with an understorey of shirubs such as 'I-c.ll..l.:|.|;.:m':|,
horupara, hanpehange, and karo, and a ground cover of
kakaha, On the horders of estuaries and inbers, pohutulwa
mefpes with mangroves, On the shores of Rotorua lakes,
the trees are associated with a wide vanery of lowland
hroad-leaved species, espocidlly mom and rewarewa, In
the Raukumarz Range, hard beech descends some of the
ri-:‘l!_ru:'h and intermingles with -!1.1h-.-.r|_|l;p.-.:. -1,".,"!, ardle 1991,

Successional trends

The impact of pohutikawa on its environment can be
obzerved on H;Ir‘.l._lill'lll'l [sland, where it becomes
established in fzaures in the black lava rock. The site is
hot and dey and only drought-tolerant species can geow
in the open. Pohotukawa forms low branches that spread
from the central trunk. Shading by the extensive canopy
of leaves reduces pround temperature, Fallen leaf litter
decays torming humus that washes into rock crevices
and absorbs and stores modsmre. Birds, espeaally hlack-
backed gulls, bring in seeds and plant nutrdents, Soon
other plants that would not otheradse survive can be seen

o have |.1|:L'-.l‘.'!|'!||: carablished |ar:.'l'|-\:.l['."| the Fll'-|||.|‘.|.|'h:'|".'.'.'|.

From a long-running stedy of the major mends in forest
successions in numerous northern offshore skands of
New fealand, Atkinson (2004) showed that pohutukaows
nok -:|:'.|!. colonises a wide range of sites after :I_l'rl."\u.I b
also can domimate forest succession for several cenunes.
He found that, compared with the other major seral
species kanuka, pohutukawa retards the rate at which a
diverse community can develop, The large size, long
litepan, and copous production of slowdy decompaosing
litrer of I.‘tl-:1l.I|I.IIH.'I“'_I 3 l:-I'|'|]'l:|.r¢_'|.': Lo other Apocics have a

strong influcnce on succession of odher plants and animals.



Atkinson suggests this has implications for restoraton
programmes where most woody vepetation has been fost
Where pohutukawsa i3 used as the major initial cover,
plant and animal dversery will increase relanvely showly,
Therefore, it is recommended thar in additon 1o areas
planted in pohutukaws, restoration poals should inchade
establishment and muintenance of other habitats using

i mnge of specics,

Associated animals

.]"!'II.' .'I‘.“lll-CI.i.!'.r '.-Il:l'“'l < BILTracy o “'li‘l':' r.ll'l!_'h-!' I:l.‘. NECrEr
beeding birds, including tul and bellbird on parts of the
mamland, and Eaka and sotchbird on offshore slands. A
tare number of insects, most of them endemic, feed on
the foligpe, fruie, bark, and wood, as well as dead leaves
and rodgs in the linter layer beneath the ree canopy. These
MsECts attract 3 range of insecmvorous hirds { ], Hucheson

angd Ci, Hosking ||||[1|.|':1|. ||.'.l:.|.:-.

Creckos (eommon, Pacific, and Duovaacel’s) wvisir
pohumukawa flowers and were probably more common
on the mainland before the introducton of predarors,
Shags and white herons roose and nest in pobutukawa

lining the lakes, estuanes, and the coast close 1o thel

e = - -
|l\.'l\.'(||i'|5._' I_'FI:IIIIIII'\-\.. T':-.ur: i1r-:'-|r|r L '\-III:-Fr I.IiIIII AL

pekapeka) guano provides evidence that pohutukawa
may be o major source of necrar for this species even

thoaerh I'rrq.:|i||5_r huat not been observed [mmpson Y94,
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Possums

Like all tree Mefroniderar EPECISS in Mew ;."':q'.1|:||1._1|
poliitukaws 5 at seros Ak rom the introdweed brashil
possum. Pohurokaws damage by possums has been
TCrTL o for several decades from EANY FEEIans withan
its npbural fange (e, Forest and Bied 1969, Browsing
of foliage by possums reduces tree growth, prevenrs
ferarenng, and has been responsible for the death of Barre
|||J11||'H.':|'h l:ll. trees, 1 I|.||.'|1 '|'.|.'E'II.'|'I.' ]'II'“«"«IIIIII. ':'IHI'“'\iI:'.F HOCRETS
in tandem with onrestrceed stock and vehiele acecess,
pohutukawa forest is in danger of becoming locally

ext iI:JL'l g

Possums not only consume lafge quanutes of foliage
but, more impoctantly, harvest the expanding budz in
.‘~|'-|'I1'|',_r i :|.|.|.~i|'|5.; 1'.1.15-_' ang breaneh dieback :|-:'l.'l..-:|.|i||3.; L]
Hosking & Hurcheson (1993). They found that possums
wionld consume all vegetatve buds, although flowrer buds
susenined only seattered ||:||||.|3._[L'. Hivwever, xl.".'rrn;'l:.'

damaged erecs seldom Aowered. While newly flushed

st A reeantfy v Dodsrvdamig

Below: The prey skeletons of pofwtvboma

il of freer milea Iy bocrime,

PART 6 - THREATS AND INJURIOUS AGENCIES

WA o reradd oy phal 2 e

o " imirmse I|'.'|'- TN PTIE,

Fl'lll:-lg{' s r.“.'-l.']:f .I'lTl'“;I.'Hl.!lI. I"":'H:"\-"E|||1 Tt i |!'I|.' 1§ e el i]'l
winter, feed on mature foliage and appear o cause
premarure loss of damaged leaves

hevere defoliation of matire pobiutukaws can kil & tree
in less than 2 vears, and has led to the loss of thousands
of trees of all ages along MNorthland’s enst const over the
reast ] = [Hosking & Hutcheson 19935 Pobunikawsa
is “possum ice cream’ and in grassland, well-established
runs can be seen linking individual rees, Trees in grassland
or on the edpe of pine plantations ane ‘ILIIl:IL'LI.l:I.l'I!.

vilnerable, becanse of the lack of alternnmee focd sounces,




Tackling the pohutukawa health problem

By the late 1980s, an esumared 90% or more of
'I'I':IIIIJ'IIIl"..I.'J.'iI h:.lll':l"'\- I".;I.II I':II.'I.TI I.'-:Illlillllll.'l.!' 11'I. WA TS
agencies and the role of possums i the loss of
pohutukawa had been highlighted for decades. Concern
at I'r'.l.' I'ZI'I'I:II:IIIJTI.E II.iI.'t"ZI':'I:-C .'I:'III I':I"\-.'\- -IIF I'I':I:!'ll.l.ll.llvill".'a'.l LR
gaining momenoem with Grovernment agencics and local
coammumities and, in response, the Department of
Comservation comeiszioned an aszessment of the
bragmented pohutukasws resource. An acrial survey of all
coastal stands throughaour the natral range of the species
mapped and recorded canopy condison, and was followed

I ¥ T II.E IH‘\I.'I.I. LIRS [ n | I‘|. Il.h ] I.'.-i."\.' srhes fo -.‘||.'1|::r| TIENC

e manare and cause of damage (Forest Research Insomee
1989),

Flpe damape by porgsms in Sglly characferintic ana sy
reparaded frasy imiet duseage, primgandy fy dhe form deay biad
-JI‘-'.'-'-"'-""-',-‘“"‘-'-"-'-"'"-""-: rernhen LT There were lagge dufterences 1n health between stands
within a region, and even between adjacent trees in a
stand. The typical symproms of decline were folizee
chearng: |l:. PossLmS and insects, wileed new shoors and
abscissed foliage, many bare toags and branches, and a
high proportion of dead tadgs and fine branches, In the
worst-atfected areas, some trees were dead and many
others appeared close o death, supporting virnaally
no foliage other than small epicormic shoots,

The study confirmed thay remaining trecs were uncer
seripus threat from 3 combination of animal browsing,
'I-I|.||'|'|.'|.|'| il'l'lr‘.'f;.'_ :||'|I.1 H ! '\-.I‘I-Hr1,|5_\_ﬂ;' [ I'F F'.Ei'l:l.:'ll{' rl.\_'.ul.'rl-l.'r‘:l.rl.H-l'l
sites. This ek led to the establishment of The Propect
Crimson Trust and o comprehensive research programme
which included long-term moenitonng of stand healih,
studies on the broad impact of possums on canopy
damage and recovery, planting ceials 1o revegerare slips
and road cutnings, and replacement of damaged or lost

trees,

e fhat

| dimtimetioy premaly forwe an M frowk af g f

Dl w15 @ rerao of Aersrriend regrnn of Al shandi that

IFF OREAIRAY DETRE ITEREEG DT LR,

Dhe exctoced mrfaces of cuftomys oid batfers alfomp ocfnd Biphu

A PR HEFem e .'.'.'.l'll'.hu'w.'u.n:..lIJ'p' L T
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Goats and domestic stock

Feral goats are the greatest impediment to the natural
regeneration of pobhutukawa in coastal reserves and
shrublands. One study of pobutukawa health on the
Coromandel Peninsula found thar regeneration occurred
only rarely, not only because of the presence of feral
goats but also becavse of domesde cattle and sheep
fHosking & Hutcheson 1993}, Fencing to exclude
domestic stock 15 eszental o allow establishment of

alanted seedbings or developament of nateral repeneraton.
i =)

Harser g a beack e the eremrfy of podwinbeny, € .mqiﬂ; AW AFE

.u'.ll':"_.';n'ulm'.' FEROMETALE S0 Of ST Brrircher Jareremigy repemenainei.

Uncontrodled movement of cattle and horses, including
mare than a century of cattle droving along coaseal roads,
has seen the larpe-scale removal of voung pohurukaws
plants from roadsides and the prevention of regeneration
on the most accessible sites, The end of the major cagtle
drives around the MNorth Island’s East Coast as recently
as the early 1990 has been associated with a damanc
re-establishment of pohutukawa alonyg the coastal higgramy
between East Cape and Opotiki (Hosking unpulsl. data).

Ry '\-'."..':'-e-'."l.u.':u-'::'.-.ll.l'u.' r.'.ﬁ«'.:.i_' M [iast Caart simee quflle n'-'!‘--"ﬂ'-'-:t' R

Insects and disease

Like all trees, pohutukaws supports a community of
insects and fungi, almost all indipenoos o New Zeakand,
none of which cause any significant lasting impact on
tree health. Young trees growing in rank grass may
pericdically be severely chewed by grass prubs but rapidly
recover. Aock insects browse mature folisge, The tny
natrve weevil Neowota mibida has an intmare relagonship
with its host, The lrme mine newly expanded leaves and
the beerle biorarse on n'_'s-.[J'_'ll.!||.|i.|'|i.-_'h |.:-|.|-::|.~i, l::u.u*--i1'|5-_'h l1_.'5:l|.|. il
shot-hole damage once the leaves expand. Contrary m
popular belief, Nesmyofr has no impact on tree health,
Insect feeding on pobutukawa foliagpe is charactersed by
smooth edges, often not crossing the leaf mideibs,
compared with the tearing of possum feeding which
leaves fibrous edges and often a protruding midnb,

Psyllids, which are sap-sucking insects, cause raised spots
on leaves of voung pohuemekaws, Some nursery-raised
seedlings and young plants can be heavily infected with
these unsightly spots. Growth may be suppressed by

severe infestation hut |ﬂ:||11-c seldom die,

A number of leat I'u1'|5._:i have been recorded from

pohutukawa (Gadgll 2005) bur the only fungus observed
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caesinge damage o pohutukasa foliage is an umidentifed
:1;1|.'|,'I-:'.- i |'.:'l.-."||:':.~r.-."fu, a il I!u."|_El.|.5. thar aracks new |:-.'
flushed buds, paroculardy under warm wet condinons,
but it has no significant impact on the host,

Fivdence [l
freading on yowng
otz o Polmiokanig
fencknt grassgri
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Insects gef bad press!

Seaxanal Li-lf"..|5_--:' b |ELi.|._|_r|| _.-|1.|r|||'u|_'|r|:. il |:-c|:':-||'.'::|'..m':| trees, can be 5.|1-,-|_'r,|:||'-5;|r, In certain seasons

the wiltng of newly flushed foliage 15 associated wirh an insect complex including a gall madge, carerpillar,
and weevils, The natve weevil Neawpta rwtida, a close relative of the beech leat-mining weevil, atticks
and mines newly flushed leaves which are subsequently shed from the tree. Work on the dechine of
unthrifey pohurukaw has demonstraied the surpe of insect actvity associated with such change.
With dearh and -:il.'l..l:. all arowund, i 18 theretore understandalsle thae insects have such & miserable

public image (Hosking 1993,

While insects feaare strongly in the ecology of pobumikawa, trom a tee bealth
perspectve, most damagee s mansient and seldom has a lasong impace om ree healdh.
III‘-I.": = and Glten restrich ':‘I LI TIAT TR 'a'l.'illl.'il:l'a'l."'c I'\r. L |['-|1-'|T'.'.Jr|i'.1_.' '|.|.'|'|I.'n'-' r.l'll"!. :.-I.l'l.':' ]
remporary effect on a parscular stage of foliage maturation. However, (reediin
decline can ill afford the cost of an insect and disease complex, pargoalarly where

et hasds and much folispee anx '|1|;i|1|_' |erst tos PSsUmE,

"The threat to pohutukawa, far from ariginating from the highly visible
insect fawng, has o more insidious character. it begins with the decimation
of stands during the chearing of land for farming and proceeds by the
prevention of regeneration by grazing of domestic and feral anlmals fo
direct damage, particularly during bud expansion, fromuncontrolled
possum populations. Despite nur]mpum‘nnedrﬁ'ﬁﬁ'rhdiﬂlgw;mg
insects couse as much damage as possums/) the wsible damage creates
the myth and generates an unnecessary broad spectrum chemical
attack on the undeserving insect and its entire associated
commirnity, all to fttle effect.” [Hosking 1993,

| amrver chauemy charscierrnie Deoamvotn .-'_'.'-'.'.'.-1_::.-' rr.r.l:..'f".“.l.:-; T
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Internal decay fungi

The stem and branch rors of pohutukaws are not well
documented, but as in most trees the dead hearmwood 15
often attacked by wood-rotting fungl panng enory throogeh
wiunds, i:'u::lu:li.ng those caused h!. r.lru:rli:ng. A l!.';l':r.'l]
example is Plelinnr seneoc, which causes white-pocker heart
ot (Hood 1992 Gadgil 2003), the fruiting bodies of
which are the large woody bracket fung seen on logs and
the dead parts of treea.

The 1'|,:|:1.Ii-:1nr:|'|'irl berareen heart rot and 2tem |;|-'r|.:.'-|!-c,|!q|; 1%
not well understood, but undoubtedly in advanced cases
it does contribute to the collapse of major stems ar stem
wnions as well as alopg mbs and runks In many trees,
the collapsed stem will establish new roots and continue
to grow as part of the spreading habit characrerisdc of
aping pohutukawa,

A mumrber of decay fonp ract ar Phellinus g deve been mported
u;f.'l'h:‘.'q!_: M Pﬂ.\l.l'!'.':l'.ll".nnl'n..' v e reawdf i Ml-rl.b.r.ﬂ |:l.l" & mlirtaptial
ereci-gatiog of framdur M v lad fo dretalalit.

Cormorants (shags)

This gl‘l.:-lJ]:l il falive :lLl:IJH.t:iI'_' l|1|r~|.|:«. n'.'l::.rrl.rmm]:..' ut:liwl.
pohutikawa as roosting and nestng sites, Their gregarious
nature beads to large colomes in indivdual trees on the
const and around the Botorua lakes. Guano generated
'|:|:|.' these colonies coats branches and foliage of the
affocred trees, and leads m loss of foliage and occasional

Podwdakeaune om the edpe of eibarres or lakes can be fovowred
roariimy rifer for thags,

hranck deacks, ."';l.ll:lu-ul_-:'l:l. CATOPHY l]1ir‘||'|:||:'|.g and e white
guanc coating can appear dramarnic and threatening, most
pohutukawa are relatively resistant and much of the outer
cancpy remaing unttected (Caillham 19640, Tree death
is fare bur it can occur where pohornukavws are heavily
favoured as roosdng sites, Occasionally herons also wse
pahutulkawa for roosting but, unlike cormaorants, gencrally
in small numbers.

Rabhits

Esler (1978) found that rabhirs have influenced vepetation
succession on two of the highly modified small offshore
istands off the west coast of Comomandel Peninsula, He
ohierved that where selective browsing by rabbits has
remowed most of the competitors of pohutukawa, dense
stands of young pohutukawa have developed.

Exposure

Sale Spray and wind have sometimes been invoked o
explain widespread dicback of coasral pohurukawa.
Horvrever, despite the seventy of the coastal environment,
||.-=rr|s|]_1||;: [18] '|'h':||'|1:||:|_|'|-:s|'.:l.'u frees Froam storms 15 URCOTIATION,
even where trees are exposed o spray. Storms frequently
cover these trecs 1o salt but, even after the worst gales,
breakage is rare (Forest Research Institute 198%), Rarely,
prodonged severe onshore winds have been known o
defoliate pohumakaws, and sculprunng of tree crowns
can ocour on exposed coastal sites (Gerald Collets, pers
COMTIEN, |



Althogph pohuriwdaaa are very dolresat of the roartal
eRrranme, dstook on ecfremrnly extoded oier or ar @
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Human impact

Human activity has higorically had the Ereatest iT!'.r\-m;-'

o pohutukawa. As sertlement and development have
concenmmaed along the coastal Mnge and along lake edpes,
larpre-scale destrucoon of pohotukaos forest has ocourred
Human population pressure on coastal sives with
pohutukawa continues tday, partcularly in urban areas
where prowth has seen trees removed o make way for

butlding and development.
K I

I'he historical use of fire in land clearng was responsibile
for the oss of muoch of the coasial forese. Fire is anathema
to mature pohutokaws; even a light grass fire escaped
from a barbecue ar the base of a tree can Jlead oo deach,
Unfortusately, fire has abways been the primary tool used
by Maori and Buropean settlers v elear land for farming,
As a resulr, pohutekaws has been virmally eliminated
from areas which lack refuges from burning, such as the
sand dume areas of the west coast. In such areas, the seed
mecded [or repencraton has -:|I:~':'.|_1|.‘:.'.=|1'l.'|.| with the lase

trees {Forest Research Instioute 989

pedirkidkame drees
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The denge wood of pohutukaws, which has a relatgvely
lowy mnodsture content, burns readily = possibly aided by
a high concentranion of flammable chemicals (Simpson
2005}, The bark of pohutuksaa is dry and Baky and also
burns readily, The leaves contain Aammable essential cils
and form & dry and batde brer, ending o exclude more
mdHak precn I-lli.lrll:k from growing beneath . These
characrerstics, and the Bact that it inhahis an often winds
coastal environment, leave pohutukawa vulnerable w fire
despite its strong ability fo o |F|r!lii_'|_'

Loss of pohutukawa to development continues, with
trees sall being removed for new buildings, for ImproVing
views, for foad widening, and for accommodating
landscape designs that exclude pohutukawa, In high-use
areas, the exposed tree rooss designed for spreading over
poeek surfaces are easily damaged by trampling or by
vehicle use, and unfenced pobutukosa are damaged by

grazing stock,
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Plant pests

A wide range of exotic plant weeds exists within the
warm temperate zone of northern coastal New Zealand,
coinerding with the natamal range of pohutukaas, While
few other tree species can inhabit the exposed rocky
COEASTR ".'.'I'I'L'Tll' E:ll.lll'l urukawa 1'F[':.'fl Mmidlntains L!l::ll'l'lll."ai'l nceE,
there are many less exposed coastal sites where vigorous
herbaceous plants and prasses prevent establishiment of
pnh'::rl.l.k:{'.r:{. [Nenwe '.'i;ql:-mi:m ]-:ii-:u:r'u ETa8% Can prevent

regeneration ol jﬂ:-hu!-_'kil.w.l 0 peey iously cleared smes.

Simikarly, woody or scrambling exotic plant species have
the potential to compete with esmblishing pohurkaoa,
Many species such as eleagnus, Japanese honeysuckle,
i:'llut' |'|'|-||'r|'|:||'||_'i ul-l l'r!l'l {';l"rmﬂ'.'l E".:l.l' Hﬂll |.-iﬁ.'l'ai'|'|l'. S FITIE I:l!-
which can clirnb imto the crown of esmblahed pohemulkawa
shrouding the canopy, have the potential to severely
destabilise or even kill the ree.

Buckthorn and pampas are among exotic species thar are
threatening re-establishment of pohutukaas on off-shore
islands (Mike ";"i':h_'-:ltl pers. com . ). Various |'.-i:|'||.: dmned
watthe species can often come o dominare fresh slip faces
near the coast that are key sites for nanoral establishment
of pohotukaws,

Volcanicity

Pobvurukawa charactenisocally establishes well as a colomiser
on primary surfaces such as recent voleanic ash and
copstal eliffs Preane to continual erogion, and it i2 ot
surprising that it is vulnerabie to disturbance or destruction
from time o time. Volcanic activity has damaged or
destroyed at least 20 00 ha of indigenows vegetaton in
the Morth Tsland over the last 450 years (Charkson 1991},
'|".r'u|1li-:||'|.-i i the 19708 angd 1980 waw the decline of
more than two-thirds of the pohutukawa forest and scrub
on White Island (Whaksan) (Clarkson and Clackson 19943,
The mwist probable causes of death of pohutikaan were
woxie fumes, wet ash coating leaves, and "acid rain™, This
forest has almost certainly waxed and waned in response
to many centuries of periodic voleanic disturbance, and
typically the age of pohutukawa here rarely exceeds
T0-100 years

Kikseye prass can grow' b fo o selre biph bresending regenenaliog of many coastal mafive fhecier inclading pobatwkawa, There ir Jitle chance that
fobwiwkawa will waturally regewerate i the dense Aidars prasr fhat dosvimater tin Nortbuond cosrtal nite degiite dy mearley rewrer of seed
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Coastal erosion

As a coloniger of coaseal SELES, 11 15 Tt ~'U||||:|.~\.J:'.!_' thiat
pohutukawa is subjected to the destructive forces of the
seq and climate along the shoreline. Simpson (2003) argees
that the southern limit of ]1|:-||u|u.k:m'.| iy have retreated
anorthward on both the east and the west coasts doee 1o
erosion of mudstone bluffs. Mear Wai-io in the northern
Taranaki, mudstone cliffs are collapsing piece by piece into

the sea with loss of 200-vear-old pohutokawa

While pohutukawa are able to inhabit erosion-prone sites
fior centuries, there are inevitahly -:'1:.||11p|t;~: il r\-e|1:1||1|_||-:.|1.'|.';|
succumbing evenmlly o the erosive forces on coastal sies
throughout its natural range. These include occasional
HEJI.T‘:.II.'I.I.I:IT I:'I:II::.Ij'IHI.'ﬁ I:lr. I1:|.||l:‘-| :|11I| -I"!ir‘l"‘- '|'|.'.!'li1':" |1.1'|.'| |1I.\.'l. n
slowly undermined by wave erosion and fnally gve weay,
resulting in large old pohutukawa falling into the sea. Otfeen
clift 1:!:-||.|.|1.=:|.' has beern exprerbated |'\-_1.' gi{"-.'l,';\.lr\lI]]l. nt lancharard

of the coaseal margin.

Foar large trees established just above sea level, landaard
maowement of the shoreline can EXJHISE MASKIVE DO SYSTEms
of large pohutikawa which may hang on tenwoashy o life
with roors -:ZEII'l:.:'.ﬂ:.'_ [k n'_':l:r;|:||;.; banka, Tney i‘._||'-|:l.'._ shoreline
retreat will see the death of large pohutukawa as the last
of the roots are exposed by constant wave action, with

trees often ending up as skeletons on the beach.



Collection of seed

Collecton of larpe quananes of pobutukawa seed 15
relatively easy. Lise of trées along the coasoal margn
should lessen the nsk of propagation of hybnds since
northern rara vsually grows further inland. In order oo
preserve local penetic integrity, seed should be callected
.'-I'I I H |'|'|'||'|.i:|'|'||.|'|'|'| I'I'r 1'.'I fTecs 'J.'!r!'l iL m‘lﬂi'l‘l'l'.l.l'l'l !.‘Ii..‘hlﬂ.l“:l'_'

of 100 m between individuals (Bergin and Gea 2005).

Seed it 1:|'-;|.|s|||'_.' matLre |'|-1. Karch -".'|'|'ri|._ andd mmost of it s
rebeased over & period of 2-3 weeks. Collecton can begin
a5 #00n 45 a major proportion of the capsales on lower
branches are found o he open or partially apen.

Seed should be collected when the weather iz dry. A paper
bagz is held over o duster of partially or fully open capsules
while the branch is shaken vigorously. This dislodges
thousands of seeds. Alternamvely, dpe and partally open
capsules can be gently removed and dropped directly into
the bag, Diark brown capeules pemisting trom the previons
vear chis Pt Coninin !'\-\'_'L'I.I :al:".l.| shoild |!1|.‘ I':.'f.l.'-'.T-:.'l_"l. P:HFIL‘F

PART 7 — SEED COLLECTION AND PROPAGATION

butes allowe moistute o disperse whereas plasoc bags
accumulate motstare and should be avoided, unless they
can be stored under conl conditions immediately after

colbecton

Storage of seed

Marure capsules hold a mixture of filled seeds, each
|'-:|1'|l:.:i.||i:s!3. an rn|'|1:r:l.'|:-. and non-viable seeds. Scehmid
Adam e &l {2002) reporred germination rates of 9%
for filled seed immediarely after harvesting and 9(Fw+
after 1 vear of stongre ot 190 Stomge at foom iemperatune
resulted in rates lower dhan 606 after § months and 0%

after 1 year

Secds of pohuukawa are very small and coneain few
nurrients. They should be sown as soon as possible afrer
cirllecton, ir:.l:l.g-l;n;'rn: storugre should be avoided, bt
vinhility can be prolonged by using airtight containers

kept in a eefrigeraton

'|I.'.'.b'." Tedd r-.'l".'un.-:".- of _I.‘n'-."u‘:.'n'.l:..r.v.l:.r
i @ maers of fiey reess




Larpy waanterr of hohmiiama reed con e oodfected Dy sbadkieg S
Bramebar fo diicdodee reed e collertoew onlamery fempgnh o fe P L T
cNIrp awifers of RITATNIET ST ATHIWE SFes {. Paner "l.._:'l' Bt eph I il

dry are preferred fo flastic bags,

b med podl by sty akarit Sronm desa’ cobimr Shay Samvefteres feriin!
o dreer from dant pear

Raising of seedlings

Oinly seed collected in the current year should be used,
Large quantitics of seedlings can be prodiced 1if standarnd
nuFrsery '.-;.'r.".'n‘.ll.||.|l.':~ are used. Some shill 15 needed o
ensure that the plants will be robust and that root systems

are not distored,

Recently collected seed 1s scattered thinly and evenly over
a standard seed-raising mix contained in a seed tray,
covered with a thin laver of sieved sced-raising mix, and
lighily watered. Humidity i= maintained by placing devated
shects of plastic and newspaper over the erays, which are
kept in a greenhouse. Heating may be necessary in colder

reghons to encourage faster permination,

Under temperatures of approximately 2000, permination
begins after abour T days. Paper and plastic covers are
then removed, but the newly perminated seedlings must
be kept moist and sheleered from wimd, direct sun, and

ETOSE

Size of seedlings is governed by many faceors including
the season nwhich germination tikes place. deli-ternlised
BEE Fl'l:Il.Il.IL'l"‘.: plants that B mope '-'.l"".'-'l".' mn the -:,':I_FI'.'
stages (Schmidt-Adam ef 2L 20000, Seedlings from cross
pollinated seed will be approximately 5 cm rall after 3
months, and will have two fully extended cotyledons
Ohice sufficient -.|||.|.||Iil.:|'-. of h-.'l.-:‘"ul.g-- S0 e el have
bseen E|:|.|I"-i'l§:|:'|[l.'|.|. the remyainder should e discarded 10

order to avoid propagation of weaker material

:";'I. ':'Il:il Ii_:h wre b Ih:l.'l-l'l.'l.-: I.r'i'l'il.'kl."'il [ I|.||:.| 1R id] !'\-III.I.II COMETeTS
of profragation cells with a diamerer of approximately 5
crn, filled with a standard potting mixrore. [ is essential
that the dibble hole 15 deep enough to accommodate the
relatively long root system. Firming with a sideways
motion avolds forcing and bending of the foots.
,,"\'.'.-}_:-u_--:_||,|{'|'|r ;_[I,'tl'-.l.'ll'l in a shade house wll be mfluenced
by season, local climate, and the availability of artificial
heating. Under shelrered warm conditions, plants wall be

15-20 em high within a vear. They can then be ransplanted

ingo thetr fimal contamers Any distorted poors shao

mmmied as the |'-|:|.||l.=~ arc |-.'|1|:-II|.'||.




Tramspdawting of seediings from the reed tray fo the fiere comtalner

Final containers are u*1u.||i:. PB2Z or PR3 :-n'\-l'-.'r hene |ﬁ.'|;.:_~.
that are ar least 10-15 cm diameter and 15 em high. Small
peots inhibar the expansion of plant tops and can cause
spindly shoot growth. No special treatment 15 required
af this stage apart from protection from frost In colder
areas, growth will be enhanced if plants are kept in
greenhouses. They are hardened-off by being placed
outside for several months before transfer to the planong
site, In most nurseries a plane height of at least 40 cm is

achieved within 2 FEATE,

Raising plants from cuttings

Planis can be provwn from cuttinges if -:'|'|u|'il_|i: attributes
of a parent tree are to be retained. Raising plants from
cuttings & a highly specalised and tdme-consuming process;
it is not practical for lagge-seale plant production and not
recommended for revepetaton programmes where penetc
variablity shoukd be maintained. Specialist nurseries wsing

bortom heat in glasshouses may grow pohutuksws from

semi-hardaod curtings mken n winter.

Veadiimar af bebatwkans and a range of atber wative freer and

shrghy vaited iw contarRers I @ cosvmIRITY KRaTTery af Fabia,
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PART 8 - PLANTING OUT

Pohatukaws was one of & number of native eee species
planted by early Macn within its namural pange-and alsa
claewhere in the country, Pohutukavs alzt appealed o
carly BEuropean setlers wheo planted e during the 18005
i meany coastal regions throughour Mew Zealand (Buarseall
and Sale 19545 ['J||r||1:_r the last reo ||-._'r_',||::||_-'\,-.‘l 1-r-.rr:um_uud
by The Project Crimson Trost, [oeal community groups,
landowners, and land sranapement agencies have been
planong pohutukadsa withn the arca of its natural range
Many thousands of numery-raiged seedlings have been
estabhished suecesstully, but poor survival and growth

have someomes been observed.

Creneral techniques for planing and early management
of native rrees and shrabs outlined |'|!. Berein and Ciea
(HHIE} can for the most ikt e :"|’E1Ii""'| 10} EH.-ll.JIl.:k.n.'.'.l.
There has been only imited experimental work specifically
on establishment of pohutukaws, bur considerable
l?h.E"l.'ril.'l'll:'l.' Il.J"h !1I.'|.'|| |_'.'|.'r|.I.-|| I..'|"||| :.lr:|_|\.|. '\-1'J.:|.' 'I"I:llllillg
programmes,; including information on sclection of
:'l'l'lll.-l!'il'l'l‘!'l':llL' Plill'l'll."'._l.: SIS ill'lL‘I subsirate VPes, POOVESIOD

|'-r- '\-|1|'|I| T, .IIIIZ‘I N -\.I CONIETY II_

Planting sites

Although pohutukawa s a natural eolondser of cliffs and
rocky arcas, the planting of such sites s difficule. Maoural
regeneration from local seed sources is more likely to
|"I'l e |.:l.ll..l|.| I'l_':i-.l.|l.‘\.. peovided that |l- iLLAT e I.lll.:. arud
other human-induced disrurbances are climinared. Planting
will be more successtul on banks, backdunes, and the
L'-:|!:l.'.=~ el estuaries, and on modified coasel and Tearkand

sites such asz street borders, parks, and gardens.

Pohuotukaan prefers a2 well-draimed soal chat does oot dry
(il |.'q.l||||lf|.':r.'5:.. It iz a |i;._f||f. |||.'III:iIII\.|iI1|_I '\.'|:-C'|.'i|.'t._ arud L
sites encourage good growth. O the other hand, young
plants are susceptible o desiceaton and frost damage

which may oeeur in expiosed] [oeatone

Podmtaksg are ety seosronany extablnhed on o foree ol avewind

Sartrof the W harwgaree Hardwar (Rapba ] amd el farm sty
urelir omlfy o e pers | e TR rharran el by Deew Peires

frey (armlond dv fteee pifer .-Ir.'.'.J.:'.ﬂ i M herhour
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Beware that pohutukawa grow big!

e pobiutukawa will eventually become large spreading trees, planting posidons must be selected carefully,

especially in developed areas. Loss of views and, in the long term, nisk of failure of large stems near buildings

and heavily wsed areas such as play grounds and carparks, are significant issues for toam planners and arborisgs

i fOr FEPEndy CeTTIRITED, Sy foreibansiy

I,ﬂr..'-u.'r..-".m..- PRI TS SR IR

ir ppurred af plaston e on the dorp- e

SN NETCET for P fik

A pragimanc approach may be warranted
in densely a;ln;"-.'yius-pu.i arene. Plannne a
suite of coastal natee trees and shrubs
including pohutukaws provides
CHYPEOCTLNERES r‘l L reveEemnon 'CII- coastal
sites, Smaller shrubz such az karo,
harakeke, and mEupare are often mone
suitably planted where lines of view are
miportant and pohutukaws and other
taller coastal trees are planted either side

of wiew lines.

Managing for views and shade

I"r' LI RA RN ] I.':lTI:. .|:|l-€ r, T‘I.l.".ll.":l r\-CI|1l.II||:-..=|'.'.l..I.
can be rimmed and |'l:|'l.|.|'|l.'|.| carciully o
raintaen views and oo avold development
af stems that may be at rzk of sudden
Failure. Eardy phinning and management
will then allow for pobumkawa m densely
burile U arcas Younp _,-u!;||1'.-:'|,"] trees o
toreshores are successtully tmmed 1o
allonw views through lower limbs or
I'lrl "-'l-ll':' ".'u'|||':‘|l e I"r. YW ||'|n:l:.i..|_:|'| rI'II
canopy. Poburukiowa is amenable 1o
pruning of lower branches o leave a
I'I'||_'E" {'.ﬁr'.l:ll'!-!; I\r- r-l 'Ii.?L"I;.'. 1r-q.'l.."\_-' r"l:ﬁ-_-;rfl:é_
alonge beaches are ideal for providing
low maineenanee sheleer and shade tor
beach users while contnbutng to local
bicdiversity. Provision of shade 15 bkely
fra |'u'r|'-|1|1_' e i|1'||-|-|'r'..'|r|' |-| al !'1|_.|-e""|
goces with increaking concern aboul
prolonged exposure to the sun and

i||L'r|':|~=ir|;_1 II'-.'-'IH "I.'. "GLZIH CHOCErS

Tles frer faxt begm freond frooe ol eondy ape

B alons B ar fi e L [ it

(i sofwtakamr nlarsad Saedward of a
commaEEy frlamimr o e and boeder
Darclhy Wiers

Bae b preawadd and faroipal
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Planting trials

The results of research trials are providing informanon char can
assise in the selecton of appropriate sites and methods for planting

porhutikaoa,

Whitianga

Envircniment Waikato, the Whitianga Beach Care Group, and Forest
Reésearch seienti=t established a eolinhoragve rral at Boffalo Beach
o the Coromandel Pemansula: The siee was @ medified backdune
area, Farly survival and growth of pohutukawa were considercd
unsatisfactory (Bergin and Herbers P97 hat many of the plants
that had been supplied 1s pobotbaws weee found b be hylrids
with northern ram. Unseasonal frosts and onshore wands contmbsed
tey establishment failure. Pobutukawa benefited from side shelrer
provided by shidecloth fences, particalardy when planted on the
mase seaward gones tested. Provsion of shelter to boost early
gronath and survival of pobutukavwa planted on the less exposed,
more knland sites was not ws eritical asoon exposed seaward sites

Awhitu Peninsula
Avery exposed and elevated sand dune sie on the Awhitu Pendnsula

wits planted wirth o range of nadve coastl tree and shrab EFH_'E_'iI:F,.
mchuding pahuubkows: Faxasting vegetation eonsisted of dense kikuoyu
grass, recentdy planted marram grass, and older dense maream grass.
The exntic marmm grrass had been planted as a sand-binding species
to inerease the inital stability of mobile sand, especially landward
of the foredune on exposed coastal sites {Cradpil 2002}

Performance of pehotukaws wias best where dense marram grass,
up to 1 moin height, provided sheliee. All of the planted species
grew pootly on exposed open sites. Goowth was best where cleared
planting spaces were small, bur the grass had 0 be conrolled
prevent iwertapprnge af pohutokoea during the fest 35 years. Six
years after planting, survivel of harakehe, kaso, ngaso, and polurikase
was =90 where surrounded by dense marram. Height of mecs

andd shrabs was o excess of 2 m.

| '|-l'.-k|'.'||-|"..'l.l.rl.' warrden ra S Dapclguwe B o
W bstsanpa, Coromrande! Peminnels, are srewing
briter on denadeard tiler or weth rhefter aw exchored

SR AT

prai. Wil the densr grase cover prosvdes chelier

for faptrenid sanf) e b, ST AR be e oy

Ltz | oer pery exposed werd coad ity ot Alwiele

Prrawrade mear Awckdond mar planded path @ ronpy
O R Treed gimd T ,'II|.':I.I:|I,'_|_:I'I:'.-|||'.'.l|l.'_'.-l._"'_l.l_.'

[n ol O H AP Hert |.l.'|'.'|..'."_:l'|.il T WL AW ..'.l.'...'."|!,,-_r| [
wietluw deaie gy cover that freaded reme rhelter,
Il Pl ."--':.".I.'."-'.'.-_ o o eRErRR o g gl OF Hod
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Eastern Bay of Plenty

A survey of major plantngs of pohutkawn along the eastern
I.;I-'.I:I.' af ]"JL'L‘LI:}' coast reveaded that survivel was pooc and ganopy
comer provwth wias slow, particulardy wheree seedbings had been planted
on exposed sand or gravel heaches. First-vear survival was best
(HF o) om ashderived sails at Ohiasg much poorer (less than $097%)
o1 sand duses at Snells Beach: and even more ansatisfactory (2004
on shingle at Torere, Application of slow-release fertiliser ar tme
oo plantings hacd nor effect, but prosath appeared o hive been improved
where compost of soil had been placed in the planting holes.

Pohutukavwa survival
100 -

v

g
53 4
g L

Survireal %)
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Cihiwa Haribor Snalls Banch Torare Beach Ti

.'.|'|:' Lo |"I-| || a nnF Ny S, Serh 'I. L /

ARl SieE Thaw S DelnimdImg PerierEeT ms
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Survival |upper) and growth ol 10y oovar (o] o ol i within

12 Ewdrthi ol planding ot Dbdwn (psh-dared sod) Snoefs Booch (sard dunes ), and
Troenrs |Shonghs baadh. Walaes wWih i 2ama ilar ans fel agnfeantly (e
(el el )

Results confirmed that high mortality and poor growth of
planted pobnirukoes were associated with sand dune and shingle
sifes, ]]r‘-elq_lghr and expeosare were consslered o be the man
inhihitory factors,

1)



Driftwood

Substrate type 15 clearly an important factor in plam
L'ﬁ-l.:l.ll‘]iﬁ-llllll'_'l.l.l. {‘” '|1:|.rli.-|.".1|.1l' ill‘uL'Tl.:ht s t]'lL' |!l||:"il:]"|'.|:lt1|:l||
that pohutukawa seedlings develop namrally on rotting
drfrwood lving on sandy and shingle beaches abonp pars
ol the eastern HI.I:'.' (514 !]IL'l'I'.!.. This has also been found
on the eastern beaches of Auckland, although some
rereneration of pohumkawa directly on sand has also
been abserved (Barry Cereen, Senior Park 'F';:ulgt'T, AR,

[pETs. COMT. |

Chn the East Coast, pobutukawa ane growing well amongst
pibex of drifrwood where cattle and horses do not have
access o beaches, |."‘|J:|1.II|'|3_._rl Nurscry raised r:-|||1l.|.I|.|.k:|1.r:|
as either small plugs of seedlings less than 10 cm rall or
larprer comminer-rmised stock directly inm rotng doframod
v betrer -:.':lr|:'.' survival and |._"|'|a-'-.'.'|]1 thsn E1|:|||I:i11_u |:|:i|:\-c:|.'|'|:.
into sand or shingle. The rotting wood 15 likely o be a
source of moisture and possabiy of metsents. The plantng
of pohunskawa within rorting driftwond or inclugion of
rotting drifrwood in planting pits may improve survival
and growth in drought-prone arcas

Mg of lery poliiwdura serdiinas ratied on the mwersery and lawted fa

rofine defwend fery diph rreraadr | e of .'.rl.'.-.n'w.'.r.uu: dNg JFF T

I [T

vy mreaterind (bl

{lefT) e seevliimg: plate o adracent shimale sries wxihow oy

Nemordardy, devper seeditegr félamied direly fudo roriing
drftend fave enfatdebed mell combared o flamitny
.|'.'rr.'.':|"_.' e :-'.-.'H_L_l.l!r & Sl

Shelter

Side shelter assists the estabilishment of voong plants which ar this stage
Ld

are vulnerable to wind damage and desiccadon, Shadecloth screens can be

prowvided for indivadueals or small groaps of wrees, but these are not pracocal

ar cost-elfectve in Iil.ri._h"l':l"hE:II.IL' |1]II1'IHI"L‘5!| 11:||:-J_5r:|::'.rr|-::h.

The Auckland Regional Council {ARC) has obtained pood results on
open sites by planting 2 manee of nutive coastal speces with pohutukaes

(Barry Green, pers. comm.), sometimes referred 1o as nurse

species or companion plantng, Shrub and oee hardwoods
!’“\.H'I! K |:|'!2|1‘:|.|i|.\. II':II.I]'I:IT:II I:':H.rl:l_ I:Eill'ill‘:l.:l:'::l |i k.'ilI.II!::ﬁ.

ngann, and muhonu, which all cccur chroughour

the natmural range of pohutukawn, are planted

ak : (Eh] 1 EER "al!'.ll.'iﬂ'lF i:|1 hlll.'ll.l FTI)UE"!& LET I'UT!EII:F

clusters. Where pohurokaws 15

interplanted within this nurse cover

aF a wader r:p;l-:_'inH of 510 m survival

arwd groweh are often improved,

cspoctlly on exposed coastal sies.

Pabwimiaua mavten a clerier of whler Jamied matire
couria species af Wendirbador Begional Park werth
af Aweklond are bengfiting from e helier
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Plant size

The choice of seedling size is dependent on a range of factors including
site charactenstcs such as i:I:'J;:EL{' of ExpOsure, thie weed APECIEE ancl
animal pests present, the size of the planting programme, and the
resources and eommitment to after-planting care (Bergin and Gea
2005). In general, well-conditioned seedlings of pohutukavwa that are
at bease 40 cm high are likely to give best results in larpe-scale planting
programmes. Smaller plans will require more weed control and Ty
b more vulnerable to browsing by mbbits and possums. Costs involved
m miw'il:'.h: PI.'I:'IT!’C r-TI ilT1 ‘1!,'{":" .1r|1"| 1Kk rr.l.ll'\-l'l":IT‘II'!'I.E 'uI'II.':E! EC '!I'II:: E"I.I:I'I':il:l.t
site are major considerations in any plantng programme. Most of the
larger revegetation programmes involve the planting of pohutukaas
!;|_'|_-|_||'|n|3_s that gre 4050 cm |1|5_r:|'| radzed i PB2 or PR3 p-uh".hrnr

| .

plancer bags (approximately 15 em diameter and 15 cm high),

contaner types that are commonly used in natve plant nurserics,

Frsr planting along urban roads, Auckland Ciey Council (ACC) and
Morth Shore City Couancil use tall rees, 1.8-2 m in heipht, raised in
large containers such as PB&0 up to PB95 polythene planter bags,
COnERITHEr SIrey |,'-::|||:|'.'.1'a|,'nr te3 10t 2-litre bockets, These are r\-|.|.||I|.'L:|
I:lra "hk.i”l.:ll !]ilrlih I. ﬂi' h1|]|.1 (4] o :|.r||-:l:||.'u]['.:r.|] COniractors alter '.'.iIIL'II.II
site preparation. The wees are supported with stakes, and high survival
rates and fast eady growth are achieved (Howell Davies, Arbanst, ACC,
E"I'_'rh. |.'|'||1||||.:|. Pl:l.hurl.lk..dl.i.'.d FI:III'.!’C rillh-L'II irl I:I.1j_r|l'.'| IILIIIII.J'::Ih
for city parks are grown in containers such as PBS up wo PB12 o
g height of 1 m

Stable tree form

Pohutukawa can have significant differences in tree form and, in the
longer term, differences in stem and branch stability. In particular, the
union between stems can have an impact on whether they may be
predisposed to failure in the long term, Stem unions moest likely 1o fail
can often be idennfied from an early age by an elongared split ar the
junction,

Wiere ]‘:ll:-||-..1ru]-::a'..l.:l 15 tow b |:‘:l|:|.|'|‘.¢.'|.|. m ":i;.:'51-'_'.‘-|.' ATCAS OF MeAr ':1|.|:|Lii'.'|.!_'h
and roads, seedlings that are predisposed to forming a well stroctured
tree are more desitable, Altermatively, eady intervention through form

pruning can ensure the development of an appropriate tree form,

DN irsary ol cJ.n||.-'r.:-_:
sarrpie- e B meredts
stemrmed reeaiings




Weed control

Oivwe of el |:1i;1r1|_=|.1l.l threats o :I:IL'||I.'|:.' r:-]:l:l'llr_'4| E:ur]1u1uku.wu
is competition from faster-growing vegetaton. Kikoyu,
& dominant grass in many northern coastal sites, can
OVEFEOR YOung '|'I|':||'|.II1 ukawea ]15:4|11'q. writhinn mionths. Site
preparation by spot- or blanket-spraving wath a herbicide
such as glyphosate before planting is unlikely to give long-
term control unkess further spraving is cartied out within
3 months of plantng and repeated a3 necessary aritl the
pohutukawa is more than 1 m high. Hand-clearing or
mowing of competng grass, however, is practicable only
in relatively small-seale planting programmes.

Small pohutukawa plants, especially if growing slowly on
a difficult site or suppressed by surrounding weeds, will
have numerous new shoots coppicing feom the base and
red-eoloured aerial roors that may grow through
surrounding prass. Care is therefore required in spraying
around such p|:|r||x i engure that herbicide does not

Pilivmting of podaitltang iy demie grasi seeer Withost wawg heniceer
i l.'m.-:-..;:.-}.uf anr a pmad! sl whery Mhe falf JTELE G BTEY SN a'q_Lm
o ey oo |'L-jw.|5.rr warntenaner i erremtiad fo enwee Mhat f::{.':l.f
demarding fodutukawa are waf overfopped By sarrowmaing pra

come in contaet aith leraer shoots and aenal roors, Fland
clearing of dense prass immediately around the base of
seedlings is prudent before knapsack spraying of a wider
circle around each seedling, Onee trees are above grass
competition, further herhicide spraying of surrounding
VELCTANON 15 O NECessary.

The light-demanding pohutukawa will not tolerate
overtopping by adjacent competing trees and shrubs.
Pohuatukawa planted within dense woody vegetation will
require hand clearing o maintain a “light well™ above,

Plnted pohwiwkawa reedfing where kikwyw grasr bar been i
olear .':11- SR meth e
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Growth rates

Development of 14 stands of pohutulkawa planted in
small proves or as indmiduals was assessed by Pandy o ol
{1992) who reported that height growth mtes decreased
over ome. Mean annual height increment was 45 om at
A vears bt slivared o only 25 em annually by ape B

:\.'L':'I:I'.‘\-.

el besight Incremant [em)
[~
=

] ynars &1 yapey

Age of plantsd pobubslaws

My

Ini & survay of 14 plantad pohutukewa stands throughout mosSy tha
northeem Morth island, anrual height growth rate was Sound o decrearss
% the siands became older

Mean annual diameter increment (MAT was 9.7 mm,
OF 39 native species planted at 55 gites throughour the
COMENETY, |‘:-c1||ull.|'|-...]'.'».:|. showed some of the fastest ;.'II'I.'I".'I-'I:I."L
On average, planted pohutukawa was found to take 50
vears to reach a height of almose 200 moamd @ mean sterm
dligmeret AP ||l|'|;-_' 50 e Manw of these '|"u:-||l.|.I|J'r-.1".';'.'|
were planted on sheltered lowland sites in managed parks
and gardens, providing ideal growing conditions,

Individually planted trees grow rapidly, even when they
are some distance south of the natural range of the
species, Their spresding habie often restrices haghe growth
as arching multple stems shvwly subside with increasing
weight., Quantificacion of diameter growarth 15 difficult
where there are muldple stems, some of which are very
larre. Approximate growth rites of a small selection of
pohutukaws planted over 100 years ago indscate annoal
height increments of 13-18 cm and annual diameter

Growth rates estimated for a limited number of nataral
pohunukawa appear to be somewhat slower, Longevity

of matural r-e.hl,ul,l}c.a'.:l::l, varies with zite. Along the north

Tamnak: coast it can be 2N VEREE] chservanons on several

islands off the Auckland and Morthland coast indicate
that individual pohutukawa can live for 300 years or more
|:,"'|ri-;|r'|:;|'|r| ,-flllf'-l:n1 while on terraces hli!_fhl:]:. inkand from
the East Cape coast it may be more than 500 years
(Simpson 2005). Growth rates of natural pohutukaws

are generally in the range of 2

1 mm in diameter
prer vear in the hostile voleanic coqditions of White Island
(Clarksom and Clarkson 1994, similar to average diameter

growth rates tor southern rata of 2 mm fef yedr.

I o pery .::ur,zr drameters of fuhwivkame fdanded sl o crnivry i

mvlicady ot prowdh vades combared o moit olber sl free [peces,

increments of 1=2 cm
Location Approximate | Height Huebgivt Diameter
age (years) irmj A {cm) {cm)
Lervmr Huitl 150 20 13 240
Hew Plymauth 110 20 18 200
Thames. 135 18 13 181
Thamas 135 18 13 120

Growth rabas of indhidual planied pobulukawa in several districts




Posutukawsa has rarely been planted
specifically as a imber crog, A sl
stand was estalxlished .l- & bian
builder in Totara Maorth on the
Whangraron Harbour, Maorthland,

il &Ll |1['\-|-\.'r| WTIE E i1|. K I'U. 1EEL I |I TIEr Il: Il:':lj

resource (Stephen Lane, Lane Bros. |
Mill, Totara North, pers. comm).
Trees were |'.-I.||1|:'|:. af 3 spacing ot
4-5 m to encouragpe the
development « if large curved stems
that coald be used for boat fFranes
At B0 vears of age, the plantation
oonsisied af large, :~|‘~Il.'.-.-'.|'.|'|::. o

arermmed trees wath individeal menk
dinmeters up to ) em. This

plantation has the appearance of 4

Pedinibama prowing i o dewse stand mear Tarawers Bl moar the awtler of [k natural pohutukawa stand esomaned
[aremeng i i Hatnrwg doier regian, Baav Sirarphr frvlr ngd i’ af ST AR T tor e apipr inch 1 30 my in hewehie,
[ owerer; Bhere mvay fe Sybrds owth wenthern nate and that sl .'.-.'.'-:.'..J.:.:-'.'.‘; TIrREMer with multiple stems ||||I;_' EIET

IR diverse understorey of northern

"It is not impossible to imagine that denie groves of hardwood=
pohutukawa, managed to form straight trunks, could be s
grown o serve as a fefwre fimber resowrce” [Simpsan 1994

15 ML - yYel l‘i:‘l"'ﬂ-l' '|'||||.'|:IL'|
pohutukawa can be managed o

.
S : wocluce sngde stems in phinttgons
The sreenpth, densioy, and |"‘|'1."‘1'III'!".L-.| durability of e vhutukawa wood _I 7 ; P A
. ak [l I s lsiliny cab PP REsEC TN
sugpest that trees could be planted as a timber resource, Single-stemsimed i ; - ;!
i ey 3 . : tor the ':'."xl'.'”'."".l CNATRCICOSTOCE Of
rrees with straipd srenks docexiast, alliouel some Of these may be hybrids
: stem siraighoness and wpright

with northern rata. The small populaton of pohumwkaws near the
i T 3 ; ; i rrivarth, angd the effects of grand
Tarawera Falls contains many individuals with an upright form, and e
! ] : : ; ; density, pruning, and thinning,

many of these have sinele stems, It iz not known whether this is the e =
: : E would afl be interesting topics for

resnle of dense stand development ar of hybrdisation, P =
i research prosrrammie, The use of

HUTsE LTt '\ll'\l!'\- oy encOlpilpEe rapic

i

rareghe Lorpe vertical growth of pohurukawa
i ool fore et o LN planted within “lighe-wells"” would
§ Awcklvad It i Sk also bear further ir|'.';'~r|5;.|| 10311

At L

e et event BT Ay Bae Jeelaesre

AIT faree bt Br purTRLe TIVELTEReaT P L i

amd pomtersien fo fareeiag, Hamerer

L i i
Sonmfenma SONGIT e Red et T

lIIlu'.l::'l'-' IRl f conirdand S

Rl Timtarz North £

Oar pokwtirtoony o ool s snfotinbed

T Jolanciirtyon

it [ Sgmparog Flarbawr ir e savey TSN

G COREETT u" el i'.'l:' sosraf

by i el

frofdreiideriee fanal o o FRSTRRARY PRI

; of podwislanes Bewars for fur beats, Tiv

i

1 it oo o fu 0 me deade Jook i maribrnd wenh ]
¥ LT Frapmid g b T can i e




Wood quality

Pohumskaws has very hard wood, This is due 1o the presence
of thick-walled fibres and narrow elongated cells that have
little o no conducting or storage fancton but contmbute

o oyverall :q.1:n.'r||.:l|1 and |.|r_'1'|x'il}' :".'i-:|1:|1|'|-e-:ur|. .ll'li'lﬁ:;-

Pohunakawa heartwood is usually a ach reddish brown in
colour but can vary from soft pink o rich red with black
streaks. The wood has a swirled grain and is very dense,
heavy, and strong, Its reputation for durability, including
resistance to the toredo or shipworm, led Clifton (19900
to suggzest that it would also be resistant to decay fungi.
However, the dead hearranod of established pohutukawa
:ir: aften :qltu.-l_'li:l::d |'.-:|.' 1.|.'-:u:-|_1 rr:ll:l:l.nl.; I!-l.|:|1|.;i. -:-l;'.l.l:_.. f;m'l,;ﬂ 2‘“”‘5_}.
It is not uncommon w see decayed centres of stems while
trunks of older trees can be hollow: Although pohumkawa

las been wzed for fence [pissts, some farmers helieve that

I i diffeadt fo determine what o
s of prsswrisbaus cowgpnier. [arps
rtemes offenr hurpe decy fn fhe orwinad
Jaith or danm evem e oot Chiber
sipmrs comptrse several sl sleser ar
sarrer of o roode A b woed
s g il ey ool et
ar Warro af .ﬁ_:g!'.l.r ol oider
sespupvend el Bhe cleef reddich brosm
oospur of fle e,

Muwdt-ifemermed fFeer, .'n?gn-.hr :k.rl,tlm' lemr sprRoarT,
and dmfernid rof ke riRg coumiing taghorsihds o sy
LT

it lacks long-term durability in the ground and needs to
be replaced within a few vears. No scentific testing of
worad quality has ver been carned out.

The growth nngs of pohutukawa are considered by
i"||_|_~'!.'|:-|r|_ and Butierbeld :"I ﬂ?H] trs e “mndistinge bo 5|.i!3__|'|l|:r
distinet™ based on core samples of the outer-wod,
presumably sapwood, from mature natural mees. While
ring ce:.unring haz heen vsed o estimate e of
pohutukawa, decayed centres of stems make a full
sequence of rings from pith to bark often difficule m
obtain. Chther native tree species im warm distocts (eg,
tCabari, Hl,:'rl.-:'_':rl. J[:H'lﬁ_: can form mofe than one I.'i1'I|L_" |'|-L'1'
year. Further investigation is required o determine if
pobutukawa, which can have several growth spurts from
spri Az b autumn, I I:'l:urmlnl.; micre than ane Fifg er year.

Left: Eoctermally roee
framdes afibeear fo b g
e i M cwl T
rerena’ dteprr. T hase mry
B dwiiartead ot & larter
& e frke riemr fhedow]



Current uses

Al present, ;J(;htl[uk:l‘.‘i.'.’l. wood ean be abmined only

from fallen branches and stems, or occasionally from
rrecs felled |:!u‘ri||13._rl rural or urhan I_I{'l‘q‘ltlpm{'ﬂ[_ This
timber supplics a small wood-merning and furniture
craft indusery, although most of it ends wp as firewood.
Pohurukawa makes good firewood

and even freshly felled and wndred

wioosd] will burn, presumably because

it comtaing a high concentration of

flammable chemicals, and also

because its high density prevents

stomgre of a large quandry of

massture -_’“ﬁh'nE:u-:l:-rl HWI5).

Pohutukawa wood chips ase used for

smoking fish, and are reputed o

provide an excellent favour.

Podwrwbisa deiffaocd corved tnfa the form of
a rweapig daindin, Carver Tory Heose,
Hiwersone Nimalin, B bt

Ve beqmigto] rvried groim of pofwakan
kel i a1 Pesbirloor dheice for wopd ferming
I ARCOTENTIN FEeMeT,

Tiar drecter fr made rired) ! fro fuduiilam,
1 ez Barlt By Mike Warkenre of Biacberare
|I.|'r'.|'|:_t:|'|' I 4, ALY Ifr.ull,:_f,u!,',ln',




The e shrtukeaws hi 1Y il'ull]'.lf:. 1% activie in A ¢ sl
areas, ncluding Rangriom sland (Simpson 2005), Essennal
oils can be extracted from the inner bark, They are wsed
foir cosmetc and cleanzing r\-n'ulln.'l'-. ainch a% honey HIpT,

body wash and lotion, and hand and nail cream,

7
POHUTUKAWA
HONEY

Piodenteidioaa fame [Brddiciew i P DTt Jrospno The exsemiial sult ecin freea
Hhe mowtberm balf of e MNorth Toland sdere bives ary the fuver Darie of peobactuikawa ors woed
I,'ll'.u'l T ...l.l."lll_:l'." FEie s oy poviha’ It --|I.|1'I'.'.IJ._||'J.I||' farerr FL |.|','.-|'; FEi e af IO Ty o _,.:_-.'.r,'.-.

ey dhe beinhe of Momerm

Horooulturalists continue to promote many

varietes of |'-:|'|'|l.:|||i:.|'.l.'.L fiir |.|||-:‘|-:|:'.|'|1'||;=_[ gl
gardening, The trees are amenable o pruning
ancl hedging, and olerate exposed eonditons
when mature, Pohutukawsa s also used tn
single or mixed species shelterbelts on
tarms where it can b orimmed,
and as screcns m

inclustrial areas
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Pohutukawa plays a strong cradicional
nostaleic role m the lives ol

Zealanders I'I|'| 25, describes it a2 oine
f Mew FZealand best-known jcons and
demanstrates how the many images of
I-.| UTEEara = T .||_ i ||-||. ir IO UEE 1IN
market cilrural endeavours, Imapes ol
pabvurikaaa are emibossed on sides of concrene
Motoraay Tamps amda 'nrl-.|-.::- 1m central
Vuckland, and a sculpture symbaolises the
disancive flower of pol I

branching obf pohu ukawa IprpEar  in
!-|| VLo EApTs, palniings, and Chistmas cards

' 1
Lt 15 @l=i used 35 a2 s5ub et In |'-|-|. . CEETTRS, Anc




PART 10 - MANAGEMENT OF EXISTING TREES

L |I.I|L|. II'.'I.'IZ e Qe Ol ||::

» Fealand'’s nanve mees: Much o

northern coastal frnge 15 conssderad arhle for residenmal

i1 Bpoid ~i:!||_' ] nides: i e o m 'i-:-r
xtent, nararal los 1
e A oll. Tendencies
fear eorrumonities angd rr|..|:|1.|;*_r|i|:';|;1 ATERCIes 1 ]1'..|:|1r i Fange
of exotie tree species such'as B arfalk lsland pines along

st modified secnons of are lost opportunities

L I.:'r' STUTENE Peatire ol CARr O |:|J
CITVINCHMTICHL, SiTalegcs tor counrenng some of these neganve
effects on existnge trees must be continued, amtedes modified,
AT I § = II 'III.'_ FIEW |'|1.|.|'|.|._.E|. mient met I': i H.‘I!'- i Il."l': =1 l.‘I

el plt ings practice.
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Animal damage

Pohunikawea troes that have
been badly damaged by
browsing of Bolisge and
twigs, will recover if
possum popualations are
reduced or eliminated.
Cholee of contral methods
will - depénd on the
reanurces available, the
sdle of the project, and
proximity o high-use and
urban centres, Aerial

drops of poisoned carrots and mapping along transcets
cian be effective over larpe areas: For isolated stands or
e el il LGS, boalised 1|'.l|1E:li|:'iJ_r|. hhn-:l!il'lg,_ L |':q' i -||'ir|5-_rh
operations can be successful. Care 15 required, and it is
always wise toconsult and immlve Jogal communites and
landowners in :|.-:|1.'u.||-|'.‘r_'. Some control metbawds Y nod

be permirted near residential areas.

Hosking and Hutcheson (1993 recommended thas
targeted possum conteal should be carried out in late
winter {August to early September) so that new foliage
can develop mmarally Amy intermuption of possum activity
over the '|'|l.'|:'|l.l|.| of bisd exrension allows more Jil]i:ﬁgl.: LN ]
accumulate and this will improve tree vigour. Hosking
and Hutcheson sugpested that trees would regain the
nornal o l|'|'|]'||1.':|'|'||.'|'|| af I!l:||i:4.j_r;|' AfteT 2 |-:|r'.~.|.1'l.:|i1.|;' s

of prowection from possums,

Porramrr canre mamrderind
dasmape fo emverprng s
el _,"'-u:l':.'.;r. [ ibore-term
DAL S wrrmy et
i date mamder wall alfow the

mrew ol v dreeian,

i ||

A and o ek piel aaeti
aroura fbe Eramiels | ol Jrrereny
Ty a0 e A il ooy
I mad W Camins BTIE ofher free s

Bavr réiios confawing focmog
AT T A T
W hei repela Ty drrrRe d fase

Large-scale possum conerol
programmes provide
preatest long-term benefies are pery elfectee in redecig
because remwvasion 15 shvwed pasrum wambery,

down, Where trees are

scattered, or on land with different tenore, control of
possums may be frapmented and therefore less effective.
Proyject Cromson has hr.-l]'.nnl local communities, apencles,
and landowners o co-ordinate local possum control,
Tr.:5|1]1:::.|_- and l'\-l.-ihl'\-!'.illg have been sustained r:1:.' the

enthusiasm of volunteers,

Prowicledd that the tree canopy 15 isodared from the canopaes
of other trees, the placing of & smonth band {usually
galvanised sheet memal) around each stem will prevent
powsim acoess to the erowns, The bands must be at least
Gl em long (longer if the stem is not vertical] to prevent
the animals from jumping over the barner. The bands
appear to have no advense effect on the trees, but small
AT ||:l||'::::l I:l.|‘|||.'||"'\- uﬁl.:ll Ak Fj_l.ll":'T" lr:l|'|'|:|.'l.'l'r| ||'|1' '|r||'.'ILC .|.r|-€|
the band can be vsed o prevent possible iwerheating in
direct sunlight (Gerald Collett, Treeeare Services, Auckland,
pers..comm.). The visual impact of the metal can
be reduced by a coat of grey or dark green paine.



Farm animals
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Control of weeds

The large number of plant species that inhabit the warm
temperite 2one of northern coastal New Zealand cxpecally on
less-exposed sites often prevent the establishment of pohunikawa,
Caarden Escapes :'irl.l.'lu::lil:s!g vines) F'r-e'-'_'||.|.|.'r|r]:.: dominate the
vegetation i coastal arcas. Constant vigtlance is required o
ensure that existing and developing pobumkawa plants are nor
.‘\.IJE"l:ll'l.'th.'-:‘I |1:u |k dlewirakle Species "."il.;-:lrlm'-. frrass will reCiLre
spraying with herbicide and woody weeds eleared by hand w
ensure cstablishing pohutukawa are not overtopped.
Excase yimies waill recquire |:'|.|1'ri|1i._: and ru,'ﬁ:'.il]w stumps sanhbied

with heebicide prevent smothering of larger tress,

Pimes ana otber wonfic plawit sin dossinssée fresh awefoces of Sl faves normsadly
ey repensration siter gl peditawbaie, Sk siter moll regwire comtrol of oty
if podwiwlkang i fe become enfmiiinbed.

Development threats to pohutukawa

Examples of disturbance, destruction, and remowval of
pohutukawa during building and development projects are
mumerous and vaned, Rising coastal real estare values contnue
tor stimulare the modification of existing properties and the
development of new subdivisions, Small lifestyle blocks and
isolared holiday baches thar were once visually integrared into
a forested environment are being urbanised by the building of
expensive dwellings, with consequent removal of lange trees.
|'5.I.'IEI.§E|.".g mprovement can often result in destruction of
established pohotukaoa. Sites suitable for replanting or natural
seedling establishment are becoming scarce.

Even in established coastal settlements, pohutukaars trees are

often thoughtlessly removed by residents. Maintenance and

Tt owmalationr awa' Dasesneanlty i M aviimily of peduioobamag
dreex can be dirtorted by prouvag rootr, Resediol work wften

irrioiper ressoin’ -:l." 1he free,

Comire: | e roor rystesss of there freer Dave beem ariturived by
cawsiration af ther bancre, T here ir mo ."l.-.:."-.-' et .I'.'.I.'II‘J-.\.'.'H.‘.HJ:'.H.I'\...

urll b n:,"l.h.‘.'.l' uien fh Sard S o e teersoadiy fo oR e

Bosrom: Faowds (orsprowmdl, adnich are stseniral for the dg-ferm

orvengd of e darpe free, e somstantly diviwebed by Sovaaouriny,
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enhancement of sea views frequenty receive higher
prcnty than the care of old and picturesgue trees, The
eofdequenices For conservition amd soil stahility are srrely

considered. ln spite of local by-laws aimed ar the

protection of pohutekaws and other notable mees, illegal

or insensitive felling, trimming, or poisoning is quite
. ; . : . There pataiitamia

common. Few eonvictions result because proof of R,
L : frees b eent
responsibility is difficulr wo establish, bur damage to _
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Challenges in tree management

There are mconsistencies in local by-laws set by adiacent
council authorities, In some areas there are no general
thee |1'r|.-||.'|'|i-'-|| rules: in others the j_{llf;n'i: & Are Strct,
Residents can be refuceant oo plant pohutukawa, feating
that the authorities will not permit furure pruning or
I||i:'.r|i|15_', Soime landowners are r\-|.'.nr||1;._lh Ao |1r|'||:|._'i:|:|_-|_|

species as an alternative (Gerald Collers, pers. comm.),

A number of creatve options have been sugpested by
|l|.'-:l|:|||. s bR B |r|-:|||'.r':|' 03T TEITIOWE |'!-:I'-:|‘i'.'|_|_[ r\-'ll"|1|:|_|'-;.|.1.'.'.'|_
some of these suggesnons that have not been examined
carcfully may increase rather than decrease the rate of
-.|i.--:|]1[:-|.'_'.r:|11|.| taf r!-:l:".llll]:-c.l.'.".'.l frovm the coastline [ocal
authonoes are now implementing stracegies that waill
reduce such destrucdon. Many councils consalt local
resacdents about the management of protected pohomkaas
O POVALE A5 W ell &g |='.||'-|L-L' lared. This has led to -:'||.1r|.]_-'||.'-
in attitude among councll personnel as well as residenss.

4

The impormnce of early consultanon, and consideranon
of the vahue of pohutukawa in its narural habitat, cannot
be over-emphasised, This approach allows for the
camvassng and implementation of strategics for preseeving
CXIRMNY [P0CS. Fow L'h..ln'||.‘||q_'._ |l.'.‘~|-'.||_':".r:~ als (1470 thie Wesnern
Coromandel coast recentdy raised concerns with roading
authorities about plans for removal of a number of old
]1-'||:'.|.|I|.|l:.m'.| trees along a secton of highw Ty thar was
due for road widening, Additonal expert advice was
soueght and the plans were eventually revised so thae the
project could be completed without removal of mature
trecs. In some areas, council arbonsts offer advice about
the management of éxistng tees althowgh the eost of
specialist advice and rermedial work, even for protecied

trees, has o be met by the landowner,

Tree stability

Pohutukaaa trees are usually windfirm, even thourh thes
in hahit '.|.'|.‘:-' LTl el gives. Breaks PEs arc Pilatie oy
uncommon, due to the strength of the wood and the
ahility of branches, roots, and canopy to grow in
conformity with features of the enviroament. The trees
often have hotzontal imbs more than 20 m long which
carry heavy canopy loads, Instead of breaking, these
spems have the ability to bend slowly as their weight
increases. Sometimes they settle on the ground and ke
root, Limbs of pohutukawa rotating over edges of banks

and cliffs, gradually undermined by erosion, can come o

rest on rock platforms or beaches,

Poheefosbamer pmbunidr
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Safely issues

In spite of their relatve stability, pohutukasa rees growing
in urban areas must be assessed for their potental effect
on human health and safety in the same way as other
]:LI;._"L' teees. (Mder trees do -:J.."..'L:|-:|E1 Siem o, Bt it ean
be virtually impossible o predice the effect of this on
stem fallure. A long-term survey of stem failures of
E:ll:.lhulul'li'lﬂ.'.'l i urban areas s E:l|:|:|:||::||.1| anicd this shoulkd
identify factors likely to lead to insabilicy, It is hoped this
will lead o more information thar will a=z=isr skilled

arborises to assess risk factors of I..Il'j_"I.: |:-|r||u1|.|k.:'|'.1':|..

My .-J-.-'..‘.--"_.nm'-u.'.-.-l:.-.-u-..- dlap .‘|':'-:."" Heny red, bad of can be avrivally

.m.:,':t-:l.r.r.'n!-'.':-' i determenr i or wiben Gailere of the Drawch ov Pk wil

wecwr; Showild every darpe dree ot oiamr of stemr rod be rrored from

AN ArearT

Sometimes pohutukawa develop with stem unions that
Fida ill:.1|.'n::r'.l|3.' HI:TI!I"IIT:I"', FIH'J.'I;'I.I .:'II.H\_b |_|n|l::ln5 Arc I:.IFrl_rl
characterised by oghe forks bereeen two or more
compenng stems, with the bark berween the stems
l_'rl:LI:lL'illiil.:l.I. ".'1."."11:"'. ||'!l. l:'TI'IE-I.'I'I :II'II,:I Prw.‘"-l:l'll.l.l'l.l.’i A SCCLLNE
connecton berween the stems Here sudden failore 125
possibility and a matter of concern in high-use amenity
areas. Sometimes movement can be detecred at the
junction as large trees move inthe wind, and occasionally
adventtous roors ey b v CICrrr from the |-'|ir|

b

Identification of poor unions berween main branches or
stems 15 often possible at the large seedling or sapling
stare in the numsery, allowing opportunities for planting
stock writh g-:u.l-::l branch connections o be selecred.
Alrernatively there is often scope for form or remedial
pruning of affected plants, including early remowal of

|:-c|l lr|:| connected stems that will :|||'|]1|.'~|:1.'r_' ||.-||3._r| [EF Bt

soruciure and stabalioy,

Abeper | Jowp ._.'u:ﬁ'
trefween fwo rdewes
£F o pond faicalian
10w e af e
stemrs, 57 mod taif,
il areabually fanl
RN "'.-I'n';-\.lf:q.wnl.'.l'
of advemitiieus
FOOET T Joy
AT,

Deredofimment af & jm'.- Tl e JEatiew Deluvew riees DRGindier o Dosr

strweitivral saran il may have been Idewdtfed before plamiing,

A goed commeciron bedween bk awd rive, therefore bt Ebelivad

of Feidere ait By parection i fhe donp-firm.



Management of individual trees

Depending on cdreumstances, there may be a number of
management optons for existing pohutukaws in high
use areas or near urban development and associated
infrastructure, In some instances removal may be the
most realistic course of acton, bot there are many
alternarmves that allesa |.|r.'1.L'|-:|[1|||-::r:I around |_,'l|:-|1'.:||.|l:;|u'a

trees,
Felling of trees

Felling eliminates any threat of stern breakage, bot ic vall
lead to the disappearance of beautiful old pohutuksaa
from our landscape and is not a satisfactory option for
highly-valued heritage trees. High-use public land
dominared by small young trees will have a visoally
monoionous appearance i all the older large trees are

removed

ermana dory of .':.'.rq.-' I.':-r..'l.u.':ri'.Ju il frees frosy wrba® riler ..-.u.u'.u.-:-..'.:_;"

fuplasys sy de fursified ow the growndr of bealth and safesy, However,
revrare of il darpe reer frovet Igph-nse ardar wondd rediver the amemih
i aerrberrr i &f ey o owr LRy,

Form pruning and remedial pruning

As trees develop, carly removal of stems likely 1o
I:'I:ll'III'I‘I'I'IE'I'Ii"uI. Fl.lrl.l.r{' 51'.4.1-|_'r:.'_ CiF T '|'||:I_'F'.-|_'|'l;_' ‘:'l."!rh |'|-|'_".'-|T|-l!.'
SIFUCILURCS, Jﬁ.'l:- bsz 1'|.1.'|ui'r|.'ﬂ. Structural or reimedial |-|rur'.ir|;_rh
of established trees may be needed on eccasion 1o reduce
the nsk of imb or trunk failures (G.]. Collett unpubl.
|.'.:|I.4._|. _||.H|i-:'5||'-|.|'\. r\-rl.lrlillg o illll.'!illi'iﬁ!_l\I branches can
reduce overall crown density withouwt spoiling the visual
effect. Arbogists expenenced in the proning of pohamlews
ghould be |.'r|.!_-'|.4.|:|:'|| for this work |'.:|r|:|.' management,
sometimes requining little more than the deft use of
secateurs m the nursery, may allow the ree o be retamed

rlrr L] VEATS LT TINg,

Reduction of weight

Opuons for reducing crowm weight include selective
removal or shortening of the branches or stems. This
can sometimes resalt in an ua._']'. unnatiral erown -|1.4.p-:'
if the shape and stature of the tree do not allow alternative
mcthods of pruning, It may be mevitable if old trees

are o be Tl.'l:..ul::||.'|.|., but zhould be avoided srherever

possible

Sfemed & fowse freer mere sfrwcirna Hy swreurd and ondernd fo b
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me gl ar o dart resort oot Shye feeer finy 1P aemersly Nede g ."-'i';'uu
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0 Ly dowr-Sere Firwctarn Benenly walnde at Ml o B taearRiY
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Transplanting large pohulukawa

Pohutukaws will molerate transplaning o 2 now site, Many
older trees have been repositioned with the aid of heavy
earthmoving equipment and guidance from experienced
arborists. Rapid development of adventitious roois
probably assists re-establishment. In nature, large trees
that fall feom chiff: often continue o g in their new

PaSiHOn.

Relocanon of trees is expensive and not often practcal,
."'||'\-'|'|'r|;|'.-r..|1-:' access must be available ar the removal site
ancd at the replanting site, which should be as close wgether
as possible. Considerable financaal resources will be needed
foor hire of the I'll.':l"."!.' ECUIPHTIENE weeed Froor excvation amnd

1 F.JI:'."\-I WO

Trees to be transplanted do not require any pre-treatment
The excavated root ball can be guite small compared
tocrown dimensions. Trees are normally watered for a
short time after transfer, and they may require des 1o give

initial support unal windfirm,

Poletwlirme are aatily trasctdanted af forpe frees, This Taaerray

Iu“'«'i-"'-ﬂl-'ll-'5'-JIJ--' AT .|:.l-"'.|.:."'l'-'-'.'-1 sty Almckiand, mar mcerininlly
.-r.:.-.-.gr-.':.m.'.-a' fhree years Ape. Tw trer adt Biv e of BeEERRE Wl U

daph aerh o orotew hrad of T2



Provision of load-bearing support

As an older stem develops, it may pradually bend
l.:IIZI.'\-I.: (A% ||'!|' !_'rl ||.||1I.;a IJl::IIIl:::I' i'!'l- LR | 'Ual:lj_r'I'I' .t.l'il'TI:'
are several ways m provide support where connnusd
subsidence is undesirmble, or where support for
-=Ir||-:'r'.'.-r.|=|1.' 'J.'I.',Il{ |i|11l:'l!i O SHermes Gt r!'\-.k I:lr-
breaking or splitting away from the tree
18 requieed, This is likely o compronyse
the naroral tendency
of the tree to form

A KpPrei lir 18 CRLNATE,

Support for subsiding Embs can be provided in one of the following ways:

# Props - Posts and cross-bars can be used to hold up leaning stems or
larpe overhanging branches, Because the load is likely to increase with
agre, the possibility of eventual distomion and faloee of the prop muost
be considered. Support structures therefore need to be designed w
accommodate the increasing weight of heavy stems, or the stems
perodically pruned m keep loadings at an acceprable limic. Crradual
distortion and/ or abrasion of the stem at the poine of conset with the

support strocture may reduce long-term stabilitg

¢ Cables = Cables consisting of soeel wire ropes and abrasion-resistant
padding are used o supporr imbs ar risk of failure. They are ted w
more secure stems of the same tree or oo adjacent trees. Sometimes the
cables are kept loose o act as a backstop in the event of possible Bulure;
othver cables are designed specitically to hold the tree bmibs together. It
is impartant to make sure that neither the strop materal nor the tree
SHem 1% |'i|-l,n;|:r tos fail and cause ||.1r::.|!_{t' o7 i|1E||'r:.'. Cabdes can be installed
o limiit on-going subsidence of leaning stems, but periodic inspection

and adjustment may be n.--.|uln.-d.

& Anchors foe clifl trecs — As a salbery |.:lr\v|.'n'."u.u:il.l||I trees on clitf |_'|.|;|;|::
are sometimes cabled to buried anchors or piles on the diff-top. Arbonsts
and engineers are needed to supervise this work (Collect 2003), Such
.tn-:'l'l:-r:lli._rh should r_1.'|:-i|.::|'=|_l.' be treated asoa h:lr'l.'l:.' nel '.:l."!'ul.'n:'|:-!. cables are

kept loose so that normal strain is taken by the wee itself.

Uiz b rivsicinred sy allesiode soncern wbowd nhord-terem dem failiere,

B Jonp-ferm TEIRTY BTy B comprosnLaed awad the free may weed FEpaiar

driarmng o prevewd exverave gephd on seppor? iractares,



® Sail mounds = Mownds of =il con be baile under '.|_'.ir:i|1|: hranches as
they settle close to the ground. Roots will form and penctrate the soil
and will increase the stability of the tee. Placement of soil mounds

around trees ig likely to he '|1r.u'|:||:':|| anly on some sitex.

Cordoning-off old trees

.l-. h ] |--|_- ES AROEnG e l.t'*:".. ’ sane A EATE

Construction of fences around large trees that may threaten human safety
coubd be a practical option in some situations, Sprawling pohutukaws trees
invice sheltering and climbing, and fences may not be etfective in preventing
access. Encouragement of vegetanon growth beneath the canopy may keep

people away from trees identified as a possible hazard due to stem failuee,
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Promotion of natural forest succession

In large parks and reserves it may be possible w encouragre the establishment
of other plant species under indvidual trees or groves of pohunakawa by
ik rII-:Iu'i.".J_" T ||'§:|'|'?_r\l E'Il_ rE'Ill:.'i-C‘II;' q-I'lT.-I'!.' :-I'Ir |_rh|_'ﬁ‘-|‘-; ﬁl_'.-lr_Tl'FI. r"\-\.d'll_ﬂ'.ll ECCERENA

of coastal species will depend on the proximity of local seed sources.

Enrichment plantdng can be an option.

Niod v wp e frrer, ._!,n;!,t.':..-q;_c By .IIII'r.':'nl-'.'.'.::.I
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of e avd ot e i ARCTRA ar (NSRRI el ey Bet a Prasitoa afeion for difeosmmpiny
Jler aecerr derechly snder selacted Freer sdeminfied ar beime ad mnk of riew i,

8o



Management of large trees near buildings

By careful planning of the construction, renovation, of
extension of bulldings, large trees in their vicinity can
often be retained and may enhance the new built
environment, The uze of trenchless technolopy (drilling,
thrusting or jacking) for underground services can
minimise root disturbance and damage to the tree. In
one example, o sewer pipe 2.5 m in diameter has been
laid throwgh a beachfront reserve in an Avckland suburh
by munnelling ander large trees, including pohotukawa.
The trees would have been destroved by open excavation

Many houses have been buile under, and even arownd,
large pohurakawa trees, considerable care being taken to
CTISRENE [REE "Htr\."l'-':l.l. 1||1'||'|'|I.|_' TITI:Iiﬂ.'f[H 1|'|Jr .=|::|'-:|::|:|r||1h::|:|h'

trecs are admdrable in the shor-term, peoblems may anse

as mrees grow larger,

Humrimy drvedoposent can by compraiible with relfeafion of darge
Pnhaimdban freer. The refiing af bosses well fack frosr the ol sy
prevents daweagy t the road necieser of freer hat prwisn prasien-frome

barks ard chffr.

[l canpank i o imaluntrrad arer bar beem comrirected arewnd
A ey sebiataikatiog dree, Cobbdeitone aers ko oy o ey adly

pretiered pevond gomeredy fonmdation Bl aiowr nawwater il

SFr fo reanh iy roofr,

Increasingly, plans for buildings, walkways, and roads
nove incorporate mised platforms o form badres over
ree root systema. Buildings in the vicinity of lasge trees
are sometimes constructed to withstand possible future
branch failure. Trees can also be propped in podigon as
an alternatve o eemvoval o allosy buildings o be srected
AMONgE Moes [I'l'.i[ Are Or mory hl.'L-‘i.lmL' 5r|:'utru:r.1”'.' umscuncd

OVET HIme,

Tk roaf” wear boeilf arvmnd fhe lwd af an exariag foditakat irve,
Tt il fr awepiporteed Dy @ il prop, If 5F Decesioer fo fog amd Wt
ar the ey ..ﬂrﬁradn.': i mary have fo ba remrared

Management of pohutukawa on clifis

Along many coastal cliffs under intense development,
the fumre of a skyline dominated by pohotukawa is onder
threat. Development close to the chiff edpge, lack of
|.|||-|||.'rr:|:|.|:'.|.ti.:'.g |1'|. "l.::ll::IL]""\.'a-'rII:'T‘- JII‘II ':‘I':"-'LII:IEJI.:T.'\- |]1.i|
poburkawa do not exacerbare chiff erosion, and a desire
by cliff-rop dwellers for uninterrupted sea views are all
r-:|r|.|ri|"-|.n'.1r|:._r| to1 the loss of |1-c|h.u-.'.:k:|'-.'.'..: froam these |'||.J_r||'|

profile sites. Inappropriate siting of baildings close
chff edpes may accelerbe soil erosion. Excavaton disturbs
soil amid sEvers of -:|.4.|||_||.;\-:'ﬁ tree roods that bold the :n.l:-i]
in o strong network.  Drainage water from roofs and
paved arcas that is channelled over or near cliffs is
i|1rn:':4.-c1r|:.;'|:.' seen g% A factor thar can r'riggl'r h||:|'|-e-= and el

LCTOIRELRT I.I IJI'i1'I='-_'L I‘I CHN Y r:Li:I 1 SECICITRES.



While there are increasing numbers of engineering
“solutons’ o this gradeal erosion in urban areas, they
are usually at the expense of the naneral charscter of the
comstal lindscape and eventually may lead o the degrading
of the remaining fringe of pohutukawa, This fringe is
thee Bast o o erees of what wsed o be a coaseal forest,

often dominated by pobutukaas,

Pohutukawa are often singled out as the major cause of
slips along coastal cliffs and banks after mapor storm
EVTIES. t'-:urr'.p.:.rl'd arith other species, p shutukows trees
are in fact remarkably stable and long-lived, and are

maturally adapted for survival on cliff edges. Extensive

strong eoot systems anchor the tree to the cliff ope The

a1

I|,'|'|'|1r:.' of 'l-!_ll';|'l.'.'|'.|1j_{ branches and stems o LEL'H'.'H-|I EW
riots 0% so0q s they come in contact with the !.:I'ul.lnl.i
provides additional support and nutrition

I rural areas, survival of pohutakeses on cliffs is enbanced
by the existence of 2 belt of forest 10-30 m wide along
the cliff top. Its network of rmoots, mther ke a cango net,
I'!IFIII‘- ||'|1' L1 '\l.l iI'I'II.I "I' R CTORRILN. TII\'_' LI\'.'\'I::IfIEJIII'i.'=1| of &
wide belt of manere pohutukawa orees will help 1o ensure
namral replacement of individuals thar may be lost if the
chiff Face does l.'\tll:l.'ulprﬂi'. This wanll 1'|.'-'_'|ui'r|.' Fienyz i Farmming
areas and resrrictions on development in urban areas w
reduce or prevent loss of vegetation cover along cliffs
and banks,

Alebosgh pobadikena on oiffr wnd bawks are affen blswed for sancing
LT .:','.i'r'." hiuray v riorers, My are ersnlly sery clatle and fonp Fwd
Hlwmtoes-imalore factors aweh sir dreedoapovest alontg ol e Barnker ary
RERERcam card mndars fe Jnsdaimih
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SAVING POHUTUKAWA ON ALICKLAND'S COASTAL CLIFFS - seawalls one possible solution

Crerald Colletr, a pohutukawa
speciabist with Treecare bervices,
Anckland, sugpests that in some
highly moditied orban arcas the
butlding of seawalls mav be an

effective method for conservanon

af a pohutukawa-clad cliffline
Lot oty bl Rioads, deiveways, and houses are

£ Yermer [, E 5 : r
Crepre Yernees LA qften built an the inband side of the

|-II1.:|| TELERNAILS |:-r r\lE I:"-I Il:l.lhll'-\.l.'.l r-n g,

sometimes even on the cliff edge

i .-I.'_r-r.::l.-:- et bawrivg Pacil aF olare 25 panaiiue fa fbe ol

J¥

They leave no opporoaniy for the - ; I : i e

o = FEromer FRATEAREr &F G P anfieer saterany refreat ar are shevecd fn
establishment of replacement trees R s Ll Sie
. ovasianad b Bl sy b excacerivaien by diniarbanie froes oy
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|'|1:,5|1._~q'rq'|| ETTUECTLITES, Jre ||1|_'r|_'.|.'-.|r|!._r|':. e 10 proitest clift £EA T asderces

i F o ¥ :
and infrastructure. Enpmeenne “solutons™ o praduad soil erosion in

urban arcas do not usually complement the naoaral character of the
coastal cliff landsc A, and can result in disturbance and destruchon
of pohutukawa through excavation and the wie of heavy machinery,
Retuininye wialls constructed from comcrete, sock, dmber, of comibsinanogs
of these are not uncommon along many eroding chiffs and banks in
urban arcas. There 15 an increasing trend tovwards use of palisade walls,
baased cn g ine of Glkem-dumeter reinforced concrete columnsinsested
inec holes dilled verncally o the chift-top 1o |.|-.'P-r|"|- of 20 m o mone
'.||.i|.'.|'.|-. to Belorw sea level). The line -III codumins lies several merres
mnland from the cliff edpe, and the wops are joined by a concrete capping
beam bunied beneath the soil surface, All tree noars in the vicinity of
the |'.|'.i-.|-:|l.' are seveted and the beam acts as a bareler, |'||.".".1.'|'|1II'|;.'_

secure root anchorage of pohutukawa located seavward of the beam,

A rermforved modceere oot wad ( Being cowntrivctad sevenn merrer i

e of phe oot ealey Ivckelowd oo fidle fo embamer fhe patarad charmder s ihe

SEvariinee.
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As o cliff face erodes, debris falls o the share below amd is washed out to s,
Occasionally a very large slip ocoars, a huge volume of materal slumping seawarnd
tox forrmm a flarter profile, These shps offer more hope for survival of pohutukawa

because they are a suitable habitat tor establishment of this species,

Crerald Collett sugrests that an-artficial barner or scaarall erected ar the base of
vulnerable cliffs would trap fallen debrs, In time, a new fiee would develop and

this would be colontsed and smbilised by rees and shrobs,

Coollett deaws attention o a karge sewer pipe that runs aleng the foor of cliffs
at Murrays Bay, one of Auckland's popular Ease Coast Bays beaches. The pipe
was recently covered with a laver of concrete to protect 1t from wave action,
The concrete .a:':nl:-urin;q Wik |;l-|,';~'i|_f|'||;'|,| tis baleernid '.'i:.u:a”}' with the surn ||,||1|::|i|13._rL
rock formation, where it has inadvertently become an example of a visaally
acceprable “seawall” projecting from the e of the chiff, It s 4 popular walloway,
and many people fail to realise that it is an artificial barrier Colletr (2003),

—

b

Any plans toconstruct sevaalls along the toe of constal
clifts wall :'1.'!.'||.|:|‘-: eRiensive c:l:-l'l'l:!l!lu:!li.l:. ol tation and
4 fgorous resource consent process, Coastal dynamics
are complex and the effects of any ardficial stroctures
buile in I:I'll_' |1-u:||:_'|1 e e n-:lh:-l%-elm]:.' ||'il-ﬁr:|||1' fia ]'qu'n;l_il:r.
sand deposition and lreoral deify patterns could be altered,
Potenmnal nisks associated with increased public use in the
vicinity of eroding cliffs would require consideraton and
managerment. Ln the other hand, the seawall concepr
could prove an effecuve alternanve 1o visually intrusive
options such as sprayed concrete, wooden retining walls,

tock revetments, o ]1:|.|':x:4d|.: wall=

Dhebrs il e bare o ar ol wsth podvatwbawa
el e Pepedadion Bl Aar e deas Jath
i FEo r.-:lri‘.. I e aelirtr fow -.l.-'.-'J.u__l'lr.-'.-:l' .l.I!. i
r.l.l.rmla.l.m!'!_: e of - rowly el b o Bkl
fo b remmored wethin sowths by bigh mar,

T rewer pipe rvnwing aiomy ohe bigh o fime ar Murrayr Bay
wiar povered ueth @ lever & conirede B padect 1f frome mave action.
The tiratire i oo ey Sl g dowe e ool Bt ol e
Frawciny i af B bare of the B The vonerete armonring
af e FEUT Pl I .-a':'.-a}:m-.'." o fende Skr the mml.un'.u:l.-.:;' FosE

petforser amd bar become a popailar walbaay,

If these matters can be resobved, Grerld Collett crvisams
& deries of seawalls ﬂu:‘il-:l.'l] |r_1.' i1|.l|:||.|1ul:'_’n.l.-.t. thual Ela-u]lJ
douhle as wallwrays. Slip debris accumulating ar the moe
of the chiff behind the wall will provide opportunities
toar nabaral n;_'_g;n-;'mri-:ln 0 v rll:'tl'l‘l in.g iif Fm-]u.l.hlk:l.u'u.
The sewanll comeept would be more attractve and more
functional than a coastline bereft of pohumkawa and
characterized by massive vertical retaining stroctures,
What will protect the palisade walls and seeuning structares
when they are eventually exposed by weathering and wave
Acoon?

The Auckland Regional Council advocates planting rather than hard structures

The Auckland Regional Couneil (ARC) advocates planting of coastal areas rather than the creation of band
structures. A number of fact sheets have been produced and are available online ar warware povene
Chne of these deals specifically with plannng on coastal cliff ops

The Auckland Regional Coastal Plan and the Coastal Erosion Management Manual (ARC 20000 both include
rubdelines for the management of coastal erosion in the Auckland region. Policies generally advocare non-
atructiral :!!l.u:l:ll._l;r:rllf.'l:l.l Wwhere 11r:||:'ri:::|.'|. Seronlls are ot t'|'||.1 Flre!-urr{'l.l. :|.'|'|F-r\-:|:1.-;'|'|. |:|.'.|:-:r|.'..1|_|I 4|1{'rmri.1.':'h Ang ||m.|:||§!;
investigated 1o addeess the acmal cause of the erasion,

Seawalls can affect natural character, amenity walue, and public access, In some instances, seawalls can result
iy the r:ll:'l:lh'_'l_'liu!'l 0l o EE i the environmene ot the exXperse of Broader environmennl valees,




DO POHUTUKAWA CAUSE CLIFFS TO COLLAPSE?

Frosion of oliff edees 150 namird ad ineviiable PrOCERs, il typie, westhering, aave action, and the amoant

I ||-:"rr|||-||-.' ||Il\.' AR il '\.‘-'II.‘I 1 L I DT

IS :'.I'\l. Ol Sepgre gty conver are Fciors gl mnieract w I:II =

wweay trom the se There = o perceptinn thar poharukaws trees, oiten containmg miny onnes o ambser cxiending
vrell bevond the cliff edge, are & primary cause of clitf edge fallure, This theory was examined carefully after
¥

1 Excepiongl rman event i the eastern Bav of Plenty iHosgking |||'|['-||"-| daray, Tey Yl 2008, 400 mmme of cume fell

W, S0ATIE TeEultng:

within 48 hoors, The | aphout the

wits dlremdy sadden and mimerous slips cecorred the x
U1 Properey damage and loss of kife, Where mature pohumukaws rees were dislodped, the phosical and visoal

mpact waz spectacular because of their size,

A systemanc visual assessment along coastal and harbour cliffs identified 63 shpsin 150 km of coasdine berween
Oiamarakan and Te Kaha (Hosking unpubl; data). Vepetation cover on disturbed soil was dominated by grass,
gorse, pampas, and wattde In adipeent andesrarbed aseas the vepetation cover was |:n'.|-:-.':'.|||.|.||||l. |'-l:i|'..I'.||..|'-.'. I

vind maredal ar the base of cliths, Water runot! from pasnire

lsclared o

Maost of the ships onginated in unconso

or residenmal development Bandward of the chiff top was clearly 0 contnbotnge factor. Areas with a wide contmmsmss
g imband friem the ciff sop were least affected. Ships ormnatine ac the o P

cover of ihumikaasa forest sererchin

LIRS ol I..

AR RO I.'.Il\.'ll WELRY 1T

of a clitf were mvar 15e, or merterence with the vegetanon cover

The survey resules indicated very strongly that pobutukava mees do not contribure oo cliff top erosion but o

¥ PenetnaingeE roots intertaine witk

the contrary ane hkely to have o stabilisang effect om the soil, Strong and deepl

the root syatems of eecs landward from the chift edge and the ree 1= hela o ||:_||_ ¢ oven wivere 2otl erodes below
Extra anchiors i3 provided when stems bend over and devels P addimianal anchonne roore Sudden sodl failure

restlis otren from hurman-induced chanpes 0 vepetation eovier arc water ranotE, and s s

clom cavused by the

exrsteiice of el |'\-:|:_'-.' 'll--||..I||::.:-.l.:| rrecs Hetipeiment frodamn |l..I:-:|:|'|:: devels JRLELE il and sedoeation of ooastal fodest
dominated by pohutikawn are recommended in order wo reduce cliff failure in the Eastern Bay of Plenty Begron

Heskang unpubl. daka

A ;'.|:|.|':".Il. XL of the selanve stabilioy of ldree pohomubkaswa on ooastal clifts is lustrated by an early phoooges

of a pohuetulores onoa chifft ar Whaneaparsoa, nocth of Auckland, tikben by Iohn Kinder in 1868, Gemld Colleat,

talisiiir in pobutukawa, ime

an experienced arbomse s aliately recopnised this tree. fromm his freduent visits
abome the Aucklmd cliffs The barese photwogmph froomy alovost the same angde 138 vears lerer chextly shows virmaally

e i ||.|||;_:.' i the |'- datiod ol the 1fee.

Dok ydao Tyret L L S )

Tl i | = Lor o [y,
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Good practice guidelines

Realistic expectations must guide town and rural planning
whete development threatens the retention of large old
'|'ll:l|1u:uk:L".'~':| trecs. Bor example, the issuing of consenis
for infill howsing where there are large old trees that are
tor be retained, may not always be practical, Good practice
puidelines must be conststent actoss regions if pohutuksas

trees are to remain features of our landscape.

Mumerous issues need to be considered by everyone
associared with each project. Farmers and other
|:||I|::|I:-'l.'|.'r!|_' | 5 -l'|L||'4|1r|J_r| |'||-"II .:.ll'll:!Hl'.-lFIl_"‘ AT I-l'l:l_l_'l‘-\.I r‘l;'l_n |-|_|-|._|\l
consultants, peologiss, arbonsts, coologists, i, engineers,
archaeologists, and local authory staff can all contmlaute
IF ANRCNSITIERIES I.l!- |I|{ il'l'l;l.-l':{ I'I'I- 1 e I:Iﬂ_"'.'['l"lrln'lﬂ,".-l[ o0

pohumkawa,

There are, of course, long-term issues with planning

ey r_'|l..l|:-:"|'|L'||I near trees auch ag I shtukeiiws that e :ilcl, |:.

| pprmpride pdaaredmg & regadred for devedofowent neer frees fobs
Jreartuckeag, 1 0ED Fralidles conridenation of roed feloss and ey
1 simad el fTEcins

Fhan¥ [oF Frame e o l.l..-_'.'-'-a'n'."l wdere ."'nr.l!uf.-uuj are erecled nect

rhafmiity wihere formadatienr ave fo by excianie

b o e Pbanfin i,

to live for hundreds of vears. These include allovwding
realistic elearaness o socomimodane trees o= they des clop
it their full potental size; these must take oo account
future rizks azsociated with natural bending and sertfing
ol STemns ol hgll:':'l'-.'.-|'.|'|;_'| trees, A P wskibbe sudden failuree
of stems. The management of pohumukawa on cliffs
reuites an understanding of the rate of cliff retreat,
factors that can exscerbare or slow this rerreat including
the role of pohutukawa, and appropriate planning that
wllows continued and further development of such sines

ity Bhe fulure.

Broad input to such assessments is relevant to both nural
ancl urban areas from inkill |1|.-||.h1r|j_r| in eities, subdivizion

of the pen-urban fringe, road alignments, or o bulldoeing

tracks on farmland.




Northland Region RE Lt

Pohutukaws occurs maturally armound the coast,

tise the st [rart, irs foaur tereitorisl Tepions
Morthland, Avckland, Waikave, and Bay of Plenty,

The southern mit of pohutakawa on the west coast

falls just south of the Waikato Regional Councl

boundary in the northeran |l:|.|| of the Taramaki H;::;il i,

and on the cast coast, in part of the Gesborne
Dhasmmct Conncil, Individoals, spencies, reronal and
IIJ!'\-I.IEI T CIILITIL I"\-I .IIII.E COmTimiaeg ;lril.-l:l' 10N ok .:I T
are all mvaolved 1n the restoration, protection, and
MArA@ETnt of pohutuEawa, | he followinge 1= an

aecount of the distribation of pohutakawa in each

.
arca, I::-.;;.'I||q.': with a descr It b s0rme of the local

issues being mokled there
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Morthland’s east coast

The main stands of |1-c|!:||.|1 Lk i
Morthland occur along the east coast
from anrth of Awckland to Cape
Reinga They consist of nareow strips
of trees and occasional pockets of
forest. Pohotakave is less common
Hil!lI'IH t.l'll:: I:I.r‘;qﬂ,:T H:II'II:;:{ ]'I:I.}'H hl.l.-l.'!'l An

Doubiless Bay and parts of Bream
Bay, but is found on the shores of
Whangarei Harbour and outwards 1o Bream Head, often extending up hill
slopes and into repenerating forest

The rocky headlands gnd bays that are charactensoc of the coasthne north
of Whangarei are dominated by large old pohurskawa. These trees are lcons
of the Northland coastal landscape, Extensive stands are found on isolaced
headlands, and r:rq':-l.!,'ir:.rtaﬂ'_l; thir=e extend up 1.':|.|5|.'.}':1 nrnuimng 1'¢'_|_FII."I'I:,!I'iI1‘i:I'I_E
forese, Where Gurmband approaches the coast, ]:ll..l||.u|!1.|]-|.:|.1a-'.1 & tesncted
patches along chff edges. Small stands and individual rees are found on
inaccessible cliff faces. Oincislands in the Bay of Islands, pohutukawa often
forms a continwous frnge around the shoreline | Forest Research Instinute

1989),

In the survey af |1-c_|i\|.|11.|kq".:l.'=|. health |‘|1:||.'i:1'!_=| thee q':lri:.' LELT mpny of these
stamls were identified as heavily browsed by possums. The other major threat
o pohutukawa is the widespread subdivision of farmland along much of this
copst Concern is Elrlli'l'{'.-t'\iil:l!_'_ absost the lack of e It T:-clfil::in:':»: ang] the
fact that large wees are being felled 1o make way for building sites and sea
views.

There are alsa stands on eff-shoee islands including the Cavalli, Three Kings,

and Poor Knights,

Maorthlands west coast

In contrast to the cast coast,
pohutulkava exists as scattered
|1-c||:'k|.'|:q. hetweert Hinr_'l:}' ;"r['rln:'
Beach, wheee there are vast
siretches of highly mobile,
exposed, sand dunes, and the
Kaipara Harbour. A significant
population of pohumlkawa i
fomand gt Maunganui Bluff, Further south, scattered stunds and individual
trees are found in valleys, There is one dense stand in a valley near Lake
Taharoa [ Forest Research Institure 1989,

Pohurukaws forest om Seed sand dunes is a distnctive and 1.1r|'i|.p:|.|.' foresd type
conraining rare associanons of species (Lisa Forrester, DOC, pers. comm.).
One of the finest stands of matre pohutkaswa on sand occurs at Te Arad
Sanctuary, half way along the Aupoun sand tombalo or Ninety Mile Beach,
This Sanctuary was set up m protect one of the larrest remaining stands of
this forest type, The trees gather sand around cheir boles to give fse 1o a
LI.I'Iil.iIJ\'_' hill ancd bevayl |u.r|.|‘|'-.|:..:|p|,' with glgurlri.r oyl '|14:|'|'|u.rl.|.k:|.1.1l:-|. and
diverse mixture of shrubs and ferns bencark,

Bartlett’s rata

Maorthland 15 the ste of the most
recent new tree species to be fowncd
i New Zemland, Barden™s mam, a close
relative of pohunkav, the discovery
of which 15 described by Simpson
(:-HII'IE_: a% 1 5]'||:'ri;4.| Event in modern
Mew Zealand botany John Bartlert,
an Auckland schoolteacher, found
this relatve of pohutukawa in Radar
Bush, south-east of Cape Reinga,
where he was artracted o the white,
soft, spongy bark that separates into
thin flakes. Bartletts mta has o whiee
flower and occurs as an isolaced
population comprising arcund 30
trees, with :1-L'v|.'|:||:||:|.]_|r'-. fosich gnm'iﬂg
on tree ferng. The specics has been
brought into cultvaton, has proved
casy o propagate; 15 fast-groaing,
amsi] it flemvers at an carly ape,

Te Reinga

The most famous-of all the razkau
ranpanra ko te pohutukaen (venerable
pohutuakiwg frees) is Te Reing (Mehe
place of leaping™) from which the
spirits of the dead are helieved to
depart for their homeland of
Haamiiki, This tree i located at the
northermmnst extremity of Te rerenga
wairua {Cape Reinga). Traditions
amcng the mn of Aofenroa, recorded
ir the lument “Ki o kavwhao o e

riri, ka rere koe' {*Far away you shall
fly, 1o the noreh lands end™) evolke
this sense of journeving back to the
point of origin in the islands of the
Pacific further norch. Pohutukaas
vk considered to be the first plan
to groeet the Polynesian setters and
the last toassise them on their

homeward journey (Simpson 2005},

Manawa Tawhi, or Girear 1sland in
the Three Kings group is where the
spints stop to rest after their deparmre
frosm Te Reinga, There are siprificant
stands of pohutokswa on Manaws
Tawh,
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Anckland's wesi coas

oastal forest on voloame smils of the
1':"!:|'|[:I:I';.I.'|':' H:Il'l.L_':_'h |.'\-:|:|1r.|.||1!-: !'\-l.||1h|.|:'||:.lj
tracts of pohoaubkos, often in mixoere
sath other nadve tree specics. Coastal
forestwith P ke extends
Aortlaand but there are ow
peibitiukawa along the sputhernarm
it the Kaipara Harbowr, The Asirhitu
]'l_ ||1||x||:..| sot Byt af ."'l.Ll.:.'Hu:l‘u.l
supporiced sipniticant paliirakne forest
at one dme. Todsy temnants are Foimd
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Managing trees in the city

Thic majority of pohutakawa planted in the eastern bavs part of Auckland
city are eco-sourced from large rees within the local ecological area. The three
most notable seed sources are the very large tree in the Parnell Rose Gandens,
w tree near the lghthouse on Rangeitoto [skand, and a ree at Karaka Bay, 51

Heliers (Howeell Davies, Avckiand City Council Arborist, pers. comm.).

Herarell Encausiters numeraus instances of i|]-|,'|_l;.|,| ]'lr:-im miinyr, Fl.'“i.n!g. O l::|'i|:|:|.|'|'|i.1'|_|_'
of pobituksaa, usaally carricd out o improve sea views “The loss of trees
along cliff hnes through development presents many problems with erosion
ard Iz of habitme — and once trees are remmovedt or r“-ill!-l:-l'lt,'lll rl.'.‘|'||..1:nr:|n;._r| is
very difficult or near impossible™. His approach is w focus on provision of
mformanon abour the value of pohurmkawa trees along the coastal fronage,
including their ecolomeal value as habitat and food sources for native birds
arl inseces. Where possible he provides practical help o residents wishing w
improve views by making suggestions abour judicious pruning of tree crowns
withour compromising the long term health and seability of the trees.

Rangitoto Island

Rangioomo has the counery's largest
remaining pohutukaws forese. Pohumkawa
I:'I:III'II'IiHI.'K rI'IL' I'I..'l:l'l{-i":'llilll.l'l;.'l'l 1.'-:|r|.'.tr|i|:' I:I."a'_'|
that has originated from refatvely recent
cruptons occurring mosty berween AL
L2000k ancd 15060, bot same as n;:l::-l.':n!]:. an
1BIHE Althowgh many other planc species
grow in the shelter of the trees, the istand
is 56l not completely covered in vepetaton,
Crrovacth ril:l."i:\- shwway thit mone of the trees
is mwore than 150-300 years old {(Robemson
19861, Allan (1961} concluded from eardy
descoptions by Thomas Kirk that some
of the Rangitot pohotukaws are natural

brylaiids Beroroen pobiaimkie and norern
ratk. Larest studies indicate that the wland is dominated by pohutukawa but
northern mta and hybnods also ocour (Mike Wilcox pers, comm).

The Deparmment of Conservation has successtully completed @ major project
tor eradicare possums and wallabies which were destroving the island’s

|1-|:|'|uru'|-=:|.-.:l.-.1 and a major weed eradication programme s under way.

Sacred Grove, Takapuna

Islands of the Hauraki Gulf

Pohumkaws also nocurs on other
iglands, including Little Barrer
(Hauturu), Crrear Barder (Aoteal,
Waiheke, Tindn Marangi, Moostapu,
and Kaaan, Great Barner Tsland has
4;|-e;|:5|'\»:|,'I oS stands of
pobutukawn. One of dew Lealand's
mast contmows and least-modified
raets of cowsinl forest, 1n which
pohutukaws 15 & prominent
component, i found on Litte Barrder
|sbamcl. Thas p-uhl.l.tul:.'m'.a anich
pohutukawa/ broadleaved forest
oocupics about 226 ha (Hamilton
19a1)

Most of the Ciulf 1slands are
characterised by a disconnmiogs
frnge of pohwtukiosa along the shore,
Forestz have been destroved by bud
clearing and burning {Hosking
unpubl. data). Esler (1978) descrnbed
pohutskawa stands on Tirigiei
Marangi, where there are no possums.
Pohummbkawna encircles the 1=land on
chiffs and constal -<'||:-'|'u:'£| whicre there
i5 lintle compenton from other
vegeration and some degree of
protection from farm animals and
fires, The few inband trees are likely
Tk pl‘t‘-i!il‘]‘l.' !':-nrrll:lrl;; :u,:l:'.'i1_l.' anil bave
esgaped fires, Pohurukawa began to
spread naturally when farming ceased
in the early 1970k Dhespate predicthons
that 1.'J|;_'l:.l:'-| L] g:‘:‘l% 5._r||"-:.l\J.-'L|1 wontld
suppress regencratng scedlings,
saplings more than 1 m high were
observed in fernland and along siream
banks within 3 years

Te Urntapu (*sacred grove™) is the name given by Mgan Whara to a stand of large pohutukawa on the coast at the

nothern end of Takapuna Beach. The reason for the name is not clear but is likely to collectively reflect a vanery
of values (Srmpaon 2005). A large mulg-stoney residential Block has been built immediately indward of the prove

which nccurs on both private land and a very popubar public coastal reserve. A boarded walkway has been constructed

through the grove as there is no beach access dunng high tde. The prove iz an example of a difficul management
Baue which involves trving to balance the care of impaorant heritage trees, somc of which are .‘.I::l"l.'u:lu:l';ﬂl:j. un=ound,
and the safety of residents and public. There has been considerable local council and other specialist input in the

L'I'L.'I:I1:I;|_T|L':I'|1t_'l'|1‘ of rhr trees, ine:[ln:iinp' rrlr:-p-cing -HF sr.'lt'i:t;uj st o r4,:|:_||.|i:¢ 1.1'|.-'i|.ﬂ'||:. n:nun‘:l.| af other stems considered

unsafe; ancd use of strops to prevent sudden falure.
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Where farmland reaches the high nde line, and also along
the edires of laree shallow harbours, pohumleawa rees are
feos and scamered, Intensive reasinge ind Bk of suimblke sites
ke seediing development are likely v have been responsible
tor the populaton decline in these areas (Forest Rescach
Institure 1989, One of the lugrest recorded sinele ounk
dadsmerers for pobutukaws oocers onoa faem eesr Faneadl Bay
where a tree has a gieth exceeding 11 m. There are also
examples of trees that are composed entrely of vines
comnpressed wgrether to make what appears 1o be a single
crunk. The series of small stems bas oot fased into @ single
stem but externally it looks like one trunk (Gepald Colles,

[PeTH. LAKITIET, |y

West coast

Much of the west coast of the Walkam Regon lacks surable sites fur pohutukawa, The only significant stands are ar
bk, and pronnd pactear the Whaingaroa (Ragta; Aorea, amd Boawhin Fairbourss Seattored trees, maindy in ralleys
and onsobated hepdlands, oocur berween Baglan and koawhia (Hoskang, Forest Research Instituee 1985 Snuch of
Foawiia, scarrcred trecs are present a5 far as Albatross Poine and Marokapa,

Many of the pohutukawa around Kawhia Harbour are histoncally significant and have been given Maon names. Tainng,
the ancestral canoe of Wakato and King Country Macord, 15 saied to have Been maared to o branch Of o pohucalows
ree n:.;1|||_-.| 'I;' |';u1:._l;|-- |-[~.:-:|:|:-1.'.'|‘:i'.1_ -‘=‘..zr|-.'|:||3._rh ot the harboud !:FI.'.lll.l AE J‘:_']'-l.l']'ll.'q |:]:'|U'|:RIJ|1 H:I'Ill ﬁ-c.l].-l_ F}H} Thr. :|'|i=I|_l:|1t: CHTE
iz supposedly buried an the shore of the harbour, s owvdends maded by upnghe ssones abour Wmapac. Other licge
pobitukawa trees on this eoast are also famous for assocatdon with histonéal battles and madinonal ceremanies and

CVCIEs ':""'|F|'|F"'H.I:-|'| LR



Southern limit on the west coast

Juzt south of the Waskato region, the scuthernmost namrally-ocourring

]'lr:lh utukaws treet on the wese coast ore locatedd near go the Pukearube Seenic
Reserve (Clarkson and Boase 1982}, In a survey of the north Taranaki coasr,
Benson (1995) found four groups of mrees that are likely to have developed
|1:4.r|.|.m.|'|:.':

I, About 15 podhotukaas trees in eight locations on 3k-me-high cliffs Fying
intand from the Paparoa Reef, Individual wees were 810 m high, and many
developing saplings were growing in extremely exposed conditions. The
mrees had chick branchbets amd macroeay, shost leaves. The cliffs are unstable
and pohutikawa trees have heen lost in several large slips. Land is farmed
up 1 about 1 m from the cliff edge. The trees show evidence of possum
damagre.,

29 ]

. One large pohumikawa tree growing behind the chiff edge near the Wai-it
Beach Camp had narrow short leaves which were similar to those of trées
near Paparoa Reel, The aseca was the site of five pa (fortified villages) and
a milieary redoubt in the 18605, and the tree may have been planted

3 A large tree prowing approximately 10 m from the chiff edge at the top of
Pukearube Pa. Irwas 10 m mll, with a girth of 5 m, and had narrow shor
leaves, The site contained a pa and a milicary camp up to the mad-1800s, [z

ix not known whether the pohutekaowa was planoed.

4. About 15 trees growing on hills and sea cliffs near Rapanui. These were up
fip q iy tall ;411|:l WHETE Thl |'|-];|:n|:|::|_|. T|1-r.ir |:'.'|.1.-'{'5 e i |-'|:|r||::|r_u1 i1'| :sh nru;. T]u'.f.
could be the progeny of taller trees planted neasby.

Benson (1995) concluded that pohumakawa on the cliff adjacent to Paparoa
Reef WETE Eriraargr wrtder natural conditions amd least ]i]u:]:.r o ave been
planted or 1o be the progeny of planted wees. Because the site 18 5o unstable,
there is an urgent need for conservation, Simpson (2005) considered that
mudstone 15 an unsuitable substrate for pohunekawa because the cliffs are
l.:l‘.ll.h.l:l.'l['.' collapsing, In consequence; the: limir of the natural distrbation of
pohumekawa may be shifiing northwards,

Offshore lslands

A survey of 28 small offshore islands off
the west coast of the Coromandel Penmsaka
{Esler 1978) revealed that pobutukasa was
one of the most conspicunus landscape
feamres, Trees were present on most of the
shores and coastal slopes, even in gullics
susceptible o wind funnelling Vegetation
on most af the islands has been modified
by land clearing, fire, and introduced anmmals,
Where rabbits were present, pohutukaws
has replaced manuka and has formed pure stands. On one island, healthy
saplings were found among 2- o 3-m-tall manaka

Adong the eastern Coromandel there are numerons bare 1solated mocks and
aftshore islands where ]1r:||'| ubitkaws are comimon, The ];l.r;qa_'s-t iskanids have
extensive fringes of pohurkawa despite a long history of Maon oecupation
and, owver the last century, clearing for farming.

a2

Eastern Coramanidel coast

The east enast of the Coromandel
Penumsula oonsists of kong stretches
of vertical cliffs indented by
numeroass bays, wide coastal dune
systems, and isolated pocker beaches
(Environment Waikato 2001),
Pohutukawa trees are plentiful,
OCCOPYIng Some of the most
nhospitable sites on the faces, bases,
and tops ofF cliffs. Dense stands arc
frauned st the base of hills surpounding

many of the narnow isolaned beaches,

The edastal Forest, which was once
extensive, has been significantly
reduced by fires, farming, and forestoy,
s will as the developmicnt aof
numerous seaside sertlemens,
Pohumukawa populatons have been
reduced to o sinple line of trees or
srmall growves along cBiff tops. Fencing
and land development reach as close
ra the cliff edpe 2z possible. Diespare
the increasing pressuse foe ressdential
subdivision and coastal resort
development, pockets of
pl_rl':un.ﬂ-::tuq |;|| wrvrited f-:ln:.::q.l FerrEhie
o isadated elaffs and in the fow onaseal
reserves. Examples can be seen on
chiff tops and headlands between
Waikd Beach, Whirstos, Whanismat,
and] Tairug, and nosthward beyond
Whinanga.

Lake Taupo

The Pl!IhIJtLI.]-LA'J.".I. stanid can Motk
Ialand oa the eastern side of [ake
Taupo 15 likely to have been planted
by Maon (M. 1. Johnseon unpubl,
|::|u.r:|]. T ithier WIHH"_I.‘ '-.|1c|:i|:'ﬁ thuay
do not oocur narurally in the area,
kavaleram and ttoks, are also present,
Pohutukavwa hoas [rrl:.l|::q.'|!1|1_,' Aurvived
here becavse the ke modifics wanter
temperanures in the area with the

resalt that frose are ancomumeosn o

thie esland.



ROT@RUA 'L Rl {irenment Bay of Plenty Region

T Eastern Bay of Plenty
4 E Pohutukaoam ocours in an almost continuogs
Y fringe along steep rocky chiffs and shores from
I".__ '-"ﬂ.::f\'_“" i '|51|:-Iiki caataards bevond Te Kaha, The only
':l""""““” : breaks i the tringe occur in the pocket gravel
f.;':B farae Hatos Ly R '_E{i.h 1, hays and occasonmal longer sandy beaches, Trecs
g s, S cﬁr!':.:::. are :l'll.".u.'.r found more than a few hundeed
Tawanya ..'“‘“II;':"-' ]J) X metres from the coast. The pohuikiwa of
; ; Whangaparaca are considered among the

.-":; easliest seen by Maon, marking the summertime
armval of dhe Taimua, Arsan, and Aotiss conoes,
Tiedkiorrasry [y
=L ¥ . e
% Pohutkawa forest is sill present on cliffs west of
u,.ljr:-m ney  Opatiki, including parts of Chiwa Harboue Ir forms
f o prominent backdrop to the seaside resores of
J’ - -
i _.___.-' Chope amdd Whakatane, It is absent from over plains
.-“q"' east of Whakarne, Contgouous and exiensive stands
e H A et
,-"'""“"""""“' are fowrmdd .|||:-n;_{ crastal chffs from Mamm o
i
[ Chramarakau and some stands extend mband 1o
{ Avcakaponga along the eastern Bank of the Volcanic
= i Mateaii (Forest Research Insooate 1989,
'l| .'Il.Ullul'rl-hl-
W

The Waiotahi pohutukawa tunnel

\ spectacular pohumkawa stand oocurs ar Waiorahid,
immeediately west of Opotiki, where large trees on either
sicde of the maln highway arch across o form o tumnel,
I MG | if these trees wo allow s sigee: Of |.|.|::i_r||.' trucky
i% 3 r':'ﬁ.'llrl'iﬂ;., issne, A recent ] or NITING, OpETild
resulted in commroversy. This has led 1o 2 more formal
collaboraton between community proups, local iwi, and

the nanonal roading authonry in planning for the future

III.1I:i.ZIgl!'5!1I'I11 af I'E'II. rees.

Islands Tavranga and western Bay of Plenty
Pohutukaes iz found on numerous Poshurakaws o absent Broa the

ol falinre islangds, The Forests of Whalcad [k o A =..L1‘.ul:| beaches o the
i(White Island) have survived in spite of western Bay.of Plenry, burthere are
the toxic fumes and showers of ash frome sl stands near Pakehing and on
Frequcit voloanic eruptions, There are |!'|:-I:'.I.|ﬂ:1|'.'l.dﬂ il Ii-IHlti:.'m_ It dvserinses
maiy ancient pohatakawa on Tubus cogstal vegeration aronnd Maaio
(Mayor Fsland), incleding Nega-uri-apa, a {(Mount Maungeunud), where

tapus {snered) bumal tree (Sdmpson 1994 _dtlih::mu‘l}- lir fires are an occasional

hazard, It focurs og numernos
Fesedbaricls around Tauranga Harbour,
ancd those ap either encdoof Waiky
Beach. Many pahutilawa trecs have
been planted in Tauranga’ciny.

Remenal of goars from Moumhora (W hale
Islanad) an the ke 15660 has allowed
preakiuituleiinst B0 repemETIEE AtE ErEsy ares
from seed dispersiog From sueviving stnds
(M.C. Smade, pers; comm,
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A century of cattle droving

For over a cenoary until the md-1990s, the East Coast highway was used
regrulardy as o carthe-droving route beraween the Gishorne repon and the Watkaeo
Many palatalde plane species, including young pohutukamw, ||I5:'|[l;'l|:.|1'|'.'w.| from
accessible dreas along the road and beaches. Since catde droving ceased, and
where coustal areas have been fenced o exclude graring animals of local
landeramers, repenesation of pohutukis 15 now occurnng — including amongest

the plentiful piles of rotting dofreeod that acoamuolate on some beaches

Crver the bast decade extensive planong of pohutukawa has been carmed our
by Orpaniki Districr Council along the eastern Bav of Plenty coast in a
collaborative project invalving local communites and iwi. Tres survival an
shingle and sandy beaches has been poor; but esmblishment on volcanic ash

sl amd rl'-:|-.5I1'|;: fill kas been more successful,

Rotorua lakes

“!I I"lll'l' ||.'.rl|r.:||:|' 4R ||T.Ti|'|!_' ill:. '.'ull ]1|"|"|JI."1|:’||"'\- i ".- I|"|!':||!||I‘-\..|.'|\.':| F {4 = I.H'llli'il
arciund the lakes of the Rororua disteict, i pamicular Lakes Chiatama, Rovon,
and Tarswera. Banks of the Tarowera River berween the lake owutles and the
.E..Ir.l‘-\.l L4 1 !'.l”'\- Hre .|;‘||:- I.rlr!.i_cl !.I I|'I.'||I| l__'\-l:-||'.:|||l:.4'..l.'.L 1.'|'|1|| Hhp) |||1II-€'Thr|"r-C':|' ':ll. "hlll.l“
meangeao, okl and mamaku, A small stand on the south-castern shore of
Lake Tarawera consists of regrowth that has developed since the last erupion
of the mosenoin in 18846, Pole-gzed !_-m'l'|||11,1l'..|'\-.l.x1 '.I-.."..g writh rewarewn, kamahi,
:|||I:'I ||‘|I|I.:: VENLIERLS rees .|:'||I :"‘-Il.".lll:"\-l |.:|:l|.":".'|'!.| ||':|.' l'll:lh :III:'”; '.I'll.' "-Il' S ] r_'ll‘i".'
Tarawera within 30 years of the crupoon. A few pohumkass are found on the
northern shore of Lake Rotorus and & continuous fringe exists around the

mrt I TS AT I WESTETTI O I|_'|.'H I:ll. "I-1l: FELIED I FI ALM I :

Many pohunukawa trees have been planted around Lake Rotorua, especially
In reserves, with somie replacing exotc trees, partcalarly sallirars, Trees spreading

in the Whakarewarewa Thermal Reserve are the progreny ot bl |'-|:|.||Ii11uh.

Matural or cultivated

The Crovernment Botanst Thomas
itk was the first to note the presence
of many “coastal species”, including
|:'-|:-||'.:I||.|:.|'-.'. A, i the Botorea lakes
st Clarkson (Clarkson e af 1991)
surpested thar these fell into one or
more of three cateprosies: those
planted and culovated by Maon; those
associated with thermal acovity and
thoge found on sites resembling the
cogstal halsear, 1.2, o lI."'l‘i.:- MLCTO RS
and clff faces. He noted thar dhe
frequency of these features amaong
the chain of lakes .i|'|1:||g i) £l
const worald have tacalisared sl
spread inland. He also observed that
overseas species closely relared to

'|1|'-|1|'.|||l:.|-.:l.':|. are knovomn as colomnisers

of voleanic materal,
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Pohutukaws does extend bevond the

Bav of Plenty o the Easr Coast.

Gisborne Dhsirict
Southern limit on the east coast

At one ome pohutukaays may have
grown naturally as far south as
Gishorne, or even Young Nick’™
Hesel. Mimpeon (N5 considers there
may be a northarard retreat, Today
the 2outhernmast naturally oceurringe
trees on this coast are foumd onoa
headband ar Maaihal Poant. Berween
this Point and East Cape several
stanads exist wherever the mvore sehle
types of mudstone ocour. At FEase

[ APC T“"I'l L'Ir:\.i.l';.ul"n'-':l 1% ETHEDE COMTEITICAEL.
It 1= foursd on coastal cliffs at Te
Araroa s Loin Poind. Le also forms
overarching avemics along roads and

along the sides of crecks,

y— L

Te Waha o Rerckohu

% Te Araron, the famious Te Waha
o3 Rerekohiy, with 22 sprawling: trunks,
1 oqe of the largest existang
pohutuka trees, It has a canopy 40
m in dinmerer angd oy low
"-'|I:|'L.|I.ii:'|l_' treenics thar root whetever
they touch the ground. The tree 15
near the site of a fasd store when
Il people ket food for Rerckokbi,
a child desened o become an

Important :"u:_1'.=|r_'- Porou chief

(Simpson 200057,




PART 12 - GUIDELINES FOR PLANTING AND

MANAGING POHUTUKAWA

The following recommendations for the planting and early management of pohutukawa are based on current
knowledee of the ecology of the species, research trials, and fiek] expenence, They cover a ranpee of scenarios,
incleding planting on cleared sites, extension and management of exisung stands, and amerity and urban
planting. Additional information is available on the Project Cimson websire: wwwprojecienmson.ofg,ne

Planning and resources

8 Inapect the proposed site to determine factors thar may affect the establishment of planted pohumkawa.
Ideanfy the causes of damage to any existing pohutukawa trees

& Where appropriate, encourage landowners, iwi, and local community groups o collaborate with the lncal
authonty in the planning process; provide information, stressing the importance of pohutakawa in the
landscape and its male in enhancing stability and biodiversity in coastal arcas.

# Consider all opoons for improving the development of exisong pohutukaan, e.g., reduction of ‘possum
populations, or fencing o exclude grazing animals.

# If the dim is 0 maintain or restore the natural integrity of the site, ensure that the proposed planting area
lies within the natural peorraphic ranee of pohotokaas,

# Determinge whether the planong site is appropnate for pohatukawa, taking into account the charactenstics
of its matural habitat and tree growth potential.

& |n ..:lr..'l_‘]nprd areas or in confined sites, consider the space required in the long werm for the g__‘rl:\m;h of large
pohurkawa,

# For large-scale projects in particular, define realistic objectives and the nesources needed in onder to achieve
them, jnl_’]l_ll;iiﬂh'l rmsq-pl:l.nﬁng mnintenance rmr.:i'rl.'lnn::nlx; determine the wale of |'.\||:|.111'irl.1_r.I and the sourree and
L!l]“.l'“ i1} |:l!- '\-1.'|::L|.|i:|"|§_r|.'h- Tl.'.-I.I'JiTL'-I.I L'f“:h. Vioiar.

® Conssder pl:lnﬁnl_[ A rAnge of nutive coastal trees amd shruba i:'u.']l.n:iil:!q_r. E:Iu]1u1uk:|.u.'.i 1 vl 3 PR of habitats,

Preparation of the planting site

# Fence to exclude prazing stock.

# Control local animal pests such as possums and goars.

® Where necessary, provide barriers, signs, and alternative walloways.

& Spot spray grass on open sites; use natural gaps in any woody vegetation cover; remove exotic woody spocses
to creare planong sites (although retaining some as tempomry shelter may be desirable on exposed sites).
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Seed collection

® Collect seed in dry weather by holding a P;'I.Ftl.’ bag over a cluster of capsules and shaking 'l-'lgur::lusl:p Collect
froam at least 10 trees at least 100 m apart, in order to maintain genetie diversity in the planted stamds.

#® Use seed as soon as possible after collecoon.
# Where necessary, store seed remporarily ina refrigerator at 2—47C

& Discard seed that has been stored for 12 months or more.

Raising phnufrnm seed

Pobutukawanormally takes up o 2 years to grow from seed o plantable size (minimum height 40 cm) in the
nursery. Lagge-scale propagaton is carned out by commercial nurseries. Smaller numbers of plants can be raised

in cumm::liitpbaud MurseTies,
Sowing and germination

® Prepare o shallow md.m_-,- by filling it to 50 mm with sterilised and moistened seed-raising mix or finely
sieved loamy soil that contains no weed seeds.

® Scatter seed thinly, As a guide, allow about 10-20 seeds pér square centimetre.
®  Cowver liphtly with sand or finely sigved sterile potting mix or soil. Water with fine mist spray.

® Cover the seed may with a sheet of plasoc or glass to maintain high humidity, and layers'of newspaper to
recluce direet lighe.

® Keep trays in a sheltered, preferably warm, area out of wind and direct sun, and I'I'ﬂ'}' fromm frost

o Check for germination after 7 days. When scedlings cmerge, remove the plastic or glass and pa.l:';:r coverngs,
Water daily with a fine mist spray. Over-watefing increases the risk of fungal ateack (damping off).

Plant growith
#& After about 2 months, seedlings should l:u: about 1 cm high with 2-6 leaves.

® Transfer individual seedlings into-small conrainers filled with standard potting mix or weed-free Joamy soil
to which show-release NPK fertiliser has been added. For community projects, yogiiure containess, small milk
cartons, of similar pots ean be used. Commercial nurseries will use propagation cells and standard containers,
Make sure thar containers have drainage holes.

® Place potted scedlings in 2 warm sheltered location.

® Transfer seedlings m langer containers 1 year after sowing (avtumn). Use polythene planter bags (PB2 or
PB3), large milk cartons, or plastic bottles provided with drainage holes,

» After | more year, plants should be approsimately 50 cm high with a root collar dinmeter of 8-10 mm. Foliage
should be dark green and healthy

® Insects such as scales or psyllds can be a problem and cause unattractive leaf distornon, but pl:ihnb.ﬂ-ram
usually outgrows any attack: Control measures are penerally unnecessary,




Planting out

High-quality planting stock, adequate site preparation, good planting practices, and careful maintesance after
plantng all help to ensure the success of planting programmes.

Plant quality
® Plants should be at least 40 em high, with & oot collar diameter of at least 6 mm, and a balanced root-to-

shoor rato.

® The root system should bind the potting mix so that the tree can be planted without disim:gmﬁém of the
rodat ball

& Choosea ah.'u-:!tun] form that is appropriate for the planting site — ez, a sprawling mula- stemmed form
might ke uﬂah:ul::h; 0% 3 SCreet tred,

® When ﬂdﬁﬁmg larre numbers of plants from commercial nurseries, inspection for quality can be requested.
A small random sample is selected, Plants are removed from containers, the potting mix shaken avway, and
the ot systems checked for any distortion or pot-binding. The whole consignment can be rejected if plant
cuuality is unsatisfactory. Where only a few plants are affected in a small-scale operation, distorted roots can
be removed and root systems can be teased out before planting

® Check planting stock for any undesirible inherent structural flaws such as poor unions between multiple
stems. Fotm pruning using secateurs ttu'l.rh: required to remiove stems or largre branches o reduce :;Iq-uﬁmm
of trees with limbs poorly attached to the main stem.

Time of planting

® The best ime o plant is aurumn or eardy winter when the ground is wet and rainfall is fikely to be frequent.
® Spring planting is preferable in frost-prone areas. Larger plants will be more wolerant of low emperanires,
Site preparation

® (n exposed sites plant establishment will he hn]:rmwd by provision of side shelter:

- Hardy coastal species such as harakeke, ngaio, aupata, and karo can give lateral protection, On very
exposed sites, they should be grown for up to 2 years before the pohutukawa is planted in shelrered
gaps. On less exposed sites, pohurskawa can be planted at the same time.

- In small-scale plantings, shade cloth supported by stakes can be used 1o provide the side shelrer,
® (Grassy sites should be spot-sprayed with a herbicide such as glyphosate, using a knapsack sprayer. If the
area 15 being retired from grazing, grags height should be reduced just before spot spraving,
Plant spacing
® Spacing on Open sites will ri-:pﬂu! on anticipated survival rates and the amount of weed growth that may
be expecred.

® Planting at 2 m will require around 5 years for canopy closure, depending on growth rate; wider spa:mga
will require & longer penod of grass and weed control,

® When interplinted with other species, spacing should be at 3-4 m. This will produce a dense _=.La.nd of
pohumkaws.

® Spacing in recreational argas or along streets for shelter, shade— or acsthetic purposes should be 10-20 m.
The trees £an be expected o develop crowns 15-20 m wide and 20 m high.




Planting technique

® Prepare a planting hole ar least as deep as the container, so that the root ball can be completely hu.t:b:d If the
site soil is heavy or compacted, loosen the oil around the planting hole to assist root penetration,

& On sandy or nutrj:ntii:_nnr sites, @ slow-release NPK fertiliser in the form of pellets or granules can be
incorparated at label gates into the soil in the planting hole. Use of fertliser az tme of planting is not essential
on more fernle sites such as reored farmland. \

® Compost or mulch can be beneficial but is practical only on a small scale. Even placing mmp-ns;.'gﬂ 1 mulch
can be bencficial,

® Do not plane seedlings that are severely root bound or have, poor root systems, Tease the outer roots and
spread them radially within the planting pit. Remedial prune any girdling or deformed moots before planting,

® The EUﬂmmﬂdi:P&aﬂmduc: should be gently firmed in to ensure good contact with the roots and 1o
stabilise the tree.

® Staking should be necessary only if planting all stock or if planting on particularly windy sites.

& Watering is peactical only in small-scale projects but is likely 1o be beneficial if droughs oceur within the firse
year. Large-scale plantngs will benefir from shelter provided by esablished nurse plants.

Maintenance

® Farm ammals, possums and goats will kill newly-wplanted seedlings and must be controlled. Regular inspections
are necded o ensure that control measures are adequate and timely.

& Maintenance of fences is essental,

® Viporouas vegeration can overtop newly planted pohurubamws dunng thie first years of planting. F.rgda.r inspection
of planting sites is cssential 0 make sure that weeds are being suppressed.

- Weeds must be sprayed before they overtop planted pohutukawa seedlings. Care is required fo avoid
spraying herbicide on foliage, stems or acrial roots, Additonal hand releasing may be roquired.

- Vigorous grasses must be controlled for 2 years after planting, or until pohurakaoa wps are visible above
grass height, Regular knapsack spraying with glyphosate (2-3 dmes annually) may be requined.

- Form pruning of planted pohutckawa from an carly age will allow the development of a stem form and
crown shape appropriate for the site,

® Continued monitoring of eady growth will identify limbs that have poor unions w'the main stem that may
be best removed if in the long-term they are likely 1o become a safery concern for trees in high-use areas.




Management of existing slands

# Esmblished stamds or individun] pobutuksan trees will benefit from monitoring and tmely management

where necessary, Possums and grazing stock often remain as major threats o existng pohatakaws.

® Evidence of the presence of possum includes nacrow fantened tracks in ground vegetation betoeen trees;
cliwr marks around the base of trunks; unevenly tom leaves in the tree crowm or on the ground; knobhbly
a.:r\-'l'ﬂ'”‘l.'\- on trunks or |:-|.rml.' branches due o r4,"|'||:':|'r|.'|::| |'.-n:|'.:l."=:ir|.J_r| of rr:-'il_'urmil_' shoots; and small F:-||-:_'1 of
droppings.

® Possum contral is cteennal if :|.u::|:.:|;_{-:' 1% tor be reduced, Tree rec FVERY Can hie rr1p;|n;|,

® Large-scale trapping and poisoning lines that are maintained regularly are ideal for reducing possim
populations over lanpe areas. Local or regional councils can offer advice and sometimes practical assistance,

® [ndividual trees can be protected by placing at least a 60-cm-wide sheet metal band around the trunk. The
tree candgy must not be in contact with that of any other tree,

® Perminently fence out grazing animals; control goats and other browsing feral animals.

# Pruning for oree health reasons s mrely necessany and 15 not recommended. Management of rees in relaton
fue I:]I,’\-'l_']l:lrl-ml.'l'l‘l .=|'|.-|I !_aii_rl.l'l-llﬁl.\.' ArCAS. i-"a ﬂ]‘i"il_‘l]!’i!’ii!l_l Ell'l F'-.'l.rr ]” ]I'_ TI'II:l-I‘I'iﬁI:H‘I'iI'“'l r|'|- rHI:.l'll_l'l L]i::j‘n?.'}l iE I_'tl-nsi-l_lt'rl_'lﬂ
iy be essental:

Consult the local council before any work commentes as many provide advice and have bylaws restricting
remsoval o modification of established rrees,

- Engage an experience arbonst for advice and téundertike any mapor trimming.
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Summer, the coast, and pohurukawa, are inextricably
linked in the psyche of New Zealanders, Yet farming,
development, and introduced pests have tiken a hupre
toll, reducing whar was once the dominane species of
a contnuous coastal forest to a fractured fonge of
stancls pnd individual rees, Restomton efforts over the
past 2 decades have done much to stem and then reverse
the loss. This Bulletin provides further support to the
indivicuals, communities, and local authontes imvoloed
in the battle.

In the past many restomgon projects failed, or fell short
of their '|‘:r-u1.|:r'||i=J1 because of the lack of pr.:l-r.‘1i1.!:|
knowledge and readily available information. Use of
eoo-sourced seed that fairly represents local populanons,
grown to form robust well-developed seadlings which
are then planted on appropriate sites with care and
nurtured during their establishment, not only ensures
survivid but also rewands the efforts of the folk involved.
Similarly, the protection and sympathetic management
of existing trees ensures we retain the limited remaining

PESOILITCE,

The accumulared knowledge and expenence to dare
presented in this Bulletin highlight the need for more
research in several areas that will contribute w0 improved
guidelines for those establishing and managing
pohutukawa, Determining appropriate set backs for
development along: cliffs and other erosion-prone sies,
selection of appropriate stock for plantng on different
sites including greater knowledge of genetic differences,
inn:.-:.ri!_!la.ﬂnp_ I!hl;' rill-l: ||'F sShER dﬂta'_l.' i .-:l.:l:lﬁi.l:.-' ot ald
trees, and advising on their management in high-use
Arcas, Are Among major ssues requinng further research,
Continued accumulation of knowledge throseh bath
formal research and praciical manapement expenence
will ensure best practce is applied 1o the restoration
and management of Mew Zealand's Chrstmas tree,
Stability of our cliffs, shade for our beaches, seccour
for our birds and insects, and the return of a crimson
summer - all of this is possible.
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Common and scientific names for plant and animal species referred to in the bulletin.

Asterisk indicates the plant or animal is introduced.
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