
THE PROTECTIVE ROLE OF CUPRESSUS 
MACROCARPA IN COASTAL PLANTINGS AT 

WOODHILL FOREST 

SYNOPSIS  

Trials  w i t h  Cupressus macrocarpa, Pinus pinaster, P. muri- 
cata, and P. radiata have  s h o w n  C. macrocarpa t o  be  t he  m o s t  
suitable for use  as  a coastal shelterbelt species at  Woodhi l l  
Forest ,  nov th  Auckland.  

Provision of shel ter  will extend t he  productive s tands  of 
P. radiata t o  w i th in  100 t o  260 m of the  foredune top ,  as  com-  
pared f v i t h  s o m e  500 m i f  shel ter  i s  no t  provided. 

I t  i s  es t imated  f ha t  the  use  of a two-row C, macrocarpa 
shel terbel t  wil l  increase t h e  productive area a t  Woodhi l l  by a t  
least 800 h a  wh ich ,  i n  total, will yield a n  additional 10,000 t o  
12,000 m3 of t i m b e r  a year. 

INTRODUCTION 

In terms of yield and form, P. radiata has long been recog- 
n j ~ e d  as the n o s t  satisfactory species for coastal sand dune 
afforestation at  Woodhill Forest. However, the trees nearest 
the coast are killed by the prevailing salt-laden westerly winds 
soon after planting or immediately after emergence from the 
surrounding cover. The surviving trees further inland become 
stunted one-sided bushes little more than 1 m high. The stems 
.ire malformed, with decreasing severity away from the coast, 
to as far back as 600 m. (Growth rates are depressed to as far 
back as 800 metres.) This 600 m belt along the coastal edge 
of the forest totals some 2,000 ha and about 50% of it has 
Seen considered unlikely to support radiata pine even in a 
protective role. 

For management purposes, and because of the severe mal- 
formation of the pine, all stands within 500 m of the coastal 
foredune have been classified as protection stands, and beyond 
this as production stands. 

From 1947 to 1960 planting trials were carried out to find a 
suitable shelterbelt species to protect the radiata pine near 
the coast and thereby increase the productive area. 

DESCRIPTION OF TRIALS 

In 1947 C. macrocarpa was planted (as close Lo the fore- 
dune as possible) In mixture with P. muricata,  P. pinaster, and 
P. radiata. At the same time P. radiata was also planted behind 
a 100-metre-wide shelterbelt of P. pinaster, which in turn was 
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planted from 200 m behind the foredune top (i.e.,  wilh the 
inland edge of the maritime pine 300 m from the forsdune 
top 1. 

In 1953 a 200 m-wide strip of P. mdiata  was planted from 
the foredune to a point about 1,600 m inland. 

In 1959 C. macrocarpa was planted in a two-row shelter- 
belt, located 200 in from the foredune top, to protect a mixed 
stand of macrocarpa and radiata pine. 

In 1960 P. thunbevgii was planted as close as possible to 
the foredune. Pinus pinea was also planted at this time but 
failed to survive. 

In 1970 height measurements, together with observations 
on tree form and health, were recorded for all these stands 
with particular reference to their distance from the foredune 
top and the value to radiata pine of shelterbelts of macro- 
carpa and maritime pine. 

RESULTS AND DISCUSSION 

Performance of the  pines 

Figure 1 shows the comparative heights of macrocarpa, 
maritime pine, Bishop pine and radiata pine from immediately 
behind the foredune. 

Within 100 metres of the foredune the leaders of all species 
of pines are severely damaged by salt spray. Radiata pine, 
Bishop pine and maritime pine have more-or-less equal toler- 
ance to coastal exposure, but radiata pine has greater vigour 
under these conditions. Therefore Bishop pine and maritime 
pine have no merit for shelterbelt purposes a t  Woodhill 
Forest. This is further demonstrated by a stand-edge profile 
for radiata pine with a 100 metre shelterbelt of maritime pine. 
At an age of 23 years the maritime p n e  belt has reached a 
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FIG. 1: Comparative height growtlz of several pine species and C .  macro- 
carpa on the coastal zone at Woodhill Forest - age 23 years. 
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maximum height of 15 m on the inland margin sonle 300n1 
f r m  the foredune top, and all trees are severely malformed; 
radiata pine behind the maritime pine is also somewhat mal- 
formed and no more vlgorous man m unsheltered radlltta pine 
stands. 

Of all pines under trial P. thunbergii is damaged the least 
on these exposed sites, but growth rates of this species are 
extremely slow. 

Measurements made at various points inland along the 
1,600 m strip of 17-year-old unsheltered radiata pine show that 
within 600m of the foredune top height is still reduced and 
does not level off until about 800 m from the loredune top. 

Perfornzance of C. macrocarpa on exposed sites 

Figure 1 clearly shows that macrocarpa makes better height 
growth than Bishop, maritime or radiata pine under these 
exposed coastal conditions. Although height growth of macro- 
carpa is somewhat reduced by exposure, there are no external 
signs of injury or malformation of this species in the trial 
area. 

Value of C. macrocarpa as a shelterbelt species 

Macrocarpa not only has greater tolerance to coasta?, ex- 
posure but is shown to have value as a shelterbelt speJes. 

FIG. 2 :  An illustration o f  fhe stand shown in Fig. 1. Immediately behind 
the foredune C.  macrocarpa grows well, while the pines are severely 

damaged and deformed by salt and wind. 
Photo D. Miles Eteveneaux, Helennville 
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Within 100 m of the ioredune few pines wquld be alive but for 
the macrocarpa. At 100 to 200 m from the foredune the pines 
without shelter are severely stunted and malformed, but those 
with a protective macrocarpa shelterbelt are of reasonable 
form and are potentially productive. In compartment 16 at 
Xoodhill Forest, and approximately 200 m from the f 01 (:dune 
!np, an 11-year-old radiata pine stand behind a two-row macro- 
tsarpa shelterbelt of the same age is much taller than an un- 
: heltered radiata pine of the same age in an adjacent stand. 

'Where radiata ~ i n e  and macrocarpa have been plan~ed in 
alternate rows behind a coastal shelterbelt of macrocarpa the 
pine has suppressed the cypress, except for those in the edge 
shelterbelt. I t  is, in fact, the macrocarpa shelterbelt which 
determines the height of the radiata pine located immediately 
inland. When given shelter radiata pine is the more vigorous 
species but nevertheless requires the shelter provided by 
macrocarpa. 

Figure 2 illustrates the stand from which the data for Fig. 1 
lvere derived. Although planted as a mixture of macrocarpa, 
Rishop, maritime and radiata pine only macrocarpa has sur- 
iFived and grown well right behind the foredune. Furl her in- 
!and the pine species exist as healthy trees where there is \ 

macrocarpa shelter. 

CONCLUSIONS 

It  is considered that with the protection of a two row C. 
~tzacrocarpa shelterbelt productive P. radiata stands at Wood- 
hill Forest can be grown (according to the height of the fore- 
t-lune) within 100 to 260 m from the foredune ton as compared 
,vith 500 m for unsheltered stands. With the shelter of C. 
i7zacrocaupa the productive area of the forest can, at a con- 
c~rvative estimate, be increased by 800 hectares whicll, for 
site indices of 15 to 25 m at age 20 years would yield 10,000 
to 12,000 m3 of timber a vear. 


