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The main feature of the Agriculture, Forestry and Soil Sciences 
section of the Seventh Science Congress held a t  Christchurch in May 
1951 was a symposium on marginal lands. The subject aroused con- 
siderable interest and no little discussion among delegates connected 
with land use problems. Several members of the N.Z. Institute of 
Foresters dealt with forestry aspects of the matter in papers which 
were mostly limited by rule to 15 minutes. 

A. P. THOMSON presented a paper on Forestry in Relation to 
Marginal Land Use inrNew Zealand : General Principles. He adopted 
the definition of marginal land given in the Report of the Royal 
Commission into the Sheep-farming Industry, i.e. "those lands which 
over a long period of years would yield sufficient production to consti- 
tute an economic gain to the nation if developed, but from which the 
return over a short period would not be sufficient to enable the 
ordinary individual farmer to carry out the development." A state- 
ment was then made of the principles which it was considered should 
govern land use policy in relation to forestry, namely : 
(i) The nation and its constituent parts should, as far as possible, be 

self supporting in timber and forest products. 
(ii) A balanced form of land use, with forestry well represented, is 

desirable. 
(iii) If possible forests should not encroach on good agricultural soils. 
(iv) Production forests can only be relegated to sub-marginal land in 

exceptional circumstances. 
(v)  roda able land in a forest climate should be permanently dedicated 

to forestry provided there is no agricultural means of arresting 
the erosion. 

(vi) At the present stage in New Zealand's development it is safer to 
have too much land in forest rather than too little. 

(vii) For reasons of national economic security it is desirable that 
exportable commodities should not be restricted to a narrow 
range of primary products. 
A distinction was made between land in forest climates and that in 

non-forest climates, the latter being defined as a climate in which 
trees could not continually grow in forest formation. 

The types of land that may become available were then considered 
in relation to the principles given above. It was a t  once conceded 
that land which could be economically farmed should go to agricul- 
ture, except in timber-hungry districts where no other land was 
available for forests. The general conclusion on forested marginal 
land was that the forester should press for retention of the forest 



cover, in the case of podocarp and allied forests as a safety measure, 
but with beech and kauri because it could often be demonstrated that 
forestry was the better form of land use. Sub-marginal forest land 
should be left under forest cover, the alternative carrying a high 
possibility of accelerated soil erosion. In dealing with the most 
controversial point-that some marginal deforested land must be 
devoted to forestry-it was stressed that timber was a most expensive 
product to transport and that the bionomic margins for forestry and 
agriculture are similar. In  spite of the popular misconception that 
land that is unfitted for farming is suitable for forestry (a delusion 
that had to be countered repeatedly during the symposium), i t  was 
not possible to relegate production forestry much beyond the agri- 
cultural margin, the chief exception being a limited proportion of 
steep land. In  local areas the claims of forestry would be stronger 
if the possibility of developing additional products for export, such 
as pulp and paper, were involved. 

In  denying direct interest in land not having a forest climate it 
was necessary to  counter another common misconception that the 
forester could provide a solution to their use. Correct range manage 
ment could be the only answer. 

In  dealing with the Relationship of Forestry and Marginal Land 
im the Southern North Island, G. H. HOCKING pointed out the 
necessity for recognising either the production or protection function 
as paramount for a particular forest. The scarcity of sites for forestry 
beyond economic farming limits, especially for exotic plantations, was 
again stressed. The high cost of transporting forest produce made 
regional self-sufficiency desirable. This was possible without much 
competition with farming in western Hawke's Bay and the eastern 
Wairarapa, where there was considerable marginal land of compara- 
tively high forestry potential. In the Tararua and Ruahine foothills 
shallow soils and steep and broken topography made most marginal 
farming land sub-marginal for forestry ; and in the deeply dissected 
Wanganui-Taranaki hinterland topography became the limiting factor 
to forestry before it did to farming. 

The fact that there was some conflict between farming and 
forestry in the zone of marginal and near-marginal land demanded 
integration of these forms of land use, and mutual give-and-take of 
areas to enable blocks of sufficient size to be created to ensure economic 
management. Such an integration was now being attempted in 
Hawke's Bay and would probably be necessary in Taranaki ; while in 
coastal areas of the Manawatu an intricate pattern of pasture develop- 
ment on the sand flats was combined with protection planting seaward 
and with productive afforestation on vulnerable interspersed dunes. 

Hocking pointed out that in many districts a zone of marginal 
land occurred between the high country, often of an erodable nature, 
and the settled agricultural areas below. Where economic forests 
can be established in this marginal zone greater stability of use is 



achieved, benefitting the permanent farm land below and the pro- 
tection forest above. A strong case for such a principle could be 
made in western Hawke's Bay. Not only would a belt of managed 
forest protect the highly eroded Kaweka Range and the adjacent 
soft tertiary upland from fire and grazing, but i t  would permanently 
yield forest produce. The restriction of extensive grazing, which on 
such land could only be practised to a fluctuating extent according to 
the state of agricultural prosperity, was a low price to pay for such 
stability. This buffer zone was also recognieable in the eastern 
Wairarpa and to a limited extent along the Tararua-Ruahine foothills. 

Most of the remaining indigenous forest in the southern half of 
the North Island was on land definitely sub-marginal for farming- 
forest clearing had in fact generally gone beyond economic limits- 
but on stable volcanic soils in the southern King Country limited areas 
of podocarps could be replaced by farms. Much deteriorated farm 
land beyond present economic limits could possibly be reclaimed 
ultimately by allowing reversion to scrub and forest, so arresting 
further depletion. Control of wild life was essential to the effective 
management of marginal lands and was a particular responsibility in 
any forests in the buffer zone, owing to the danger to protection forests 
above and to the permanent farm land below. 

In  a contribution on Porestry on the Auckland Gumlands, A. D. 
McKINNON adopted Taylor's definition of gumland soils as "moder- 
ately and strongly podsolised yellow brown earths and podsols, weakly, 
moderately or strongly weathered." With few exceptions they were 
confined to Auckland Province north of Manakau Harbour. The 
topography generally was flat or rolling to hilly. 

The gumlands represented the sites of ancient kauri forests which, 
since the days of the first colonisation, had been subjected to continual 
firing to clear the ground to facilitate the collection of kauri gum. 
As a result progressive deterioration had set in with the destruction 
of the humus and the weathering away of the top soil. The climate 
could be classified as a sub-tropical rain forest one with 40-80 inches 
of rainfall, fairly well distributed but with occasional summer 
droughts. 

The major characteristics of the gumland soils were : 
1. Deficiency of humus. 
2. Badly leached A horizon. 
3. A compacted zone or pan within 18 inches of the surface. 
4. A tight, poorly drained soil, over-wet for much of the year, 

and becoming parched under semi-drought conditions. 
The general vegetation of the gumlands was described. The chief 

feature was the gradual restoration of the forest cover after the 
original kauri rain forest had been destroyed, provided fire protection 
could be assured. The succession passed from an intial low vegeta- 
tion dominated by Schoenus tendo associated with Lycopodium spp. 



and Gleichenia microphylla, through a stage of shrubs, in which 
manuka (Leptospermum scoparium), the exotic Hakea acicularis, and 
Pomaderris spp. were prominent. Possibly Weinmannia sylvicola 
appeared with the shrubs. Finally, as the manuka thinned out, 
other forest tree species entered, passed through the canopy and be- 
came dominant. Such a process would take upwards of 40 years- 
much longer where the soil had suffered major deterioration. 

Exotic plantings on the gumlands included Riverhead State 
Forest a t  the head of Waitemata Harbour, Maramarua State Forest 
west of the Firth of Thames and some company plantations. De- 
terioration as a result of excessive firing had reached an advanced 
stage a t  Riverhead before planting took place. On such soils the 
development of conifers showed certain characteristics. Taking 
insignis pine as an example, height growth was slower, needles spare, 
side branches short and the silhouette of the tree needle-shaped ; the 
canopy, if i t  did so a t  all, closed slowly; the foliage in youth was 
yellow-green and often cholorotic ; needle fusion was common. 
Overall the tree had the appearance of acute malnutrition, was vulner- 
able to summer drought and showed frequent evidence of damage by 
Diplodia pini. Other conifers suffered similar effects but to a lesser 
extent-possibly owing to their slower growth. Most other species 
showed equally poor development, possible exceptions being Acacia 
decurrens and A. lonq$olia which tended to regenerate well after fire, 
form a dense canopy a t  an early age and promote a substantial 
build-up of humus. McKinnon stressed the conclusion that the 
gumlands from a forester's point of view must be considered sub- 
marginal. The strategic geographical position and the favourable 
forest climate could not outweigh the highly undesirable soil character- 
istics. Forest development on such lands could only be regarded as 
salvage. Long and costly periods of fire protection could only produce 
a sparse and stunted stocking of kauri or podocarps. With exotics, 
establishment should be delayed until the tall indigenous shrub stage 
had developed. Conifers were less suitable than acacias owing to the 
danger of assisting podsolisation. 

J. T. HOLLOWAY presented a short paper on Marginal L a d  
Problems of Nothofagus Forest Soils. It was pointed out that land 
that had formerly been under beech was almost always marginal or , 

sub-marginal for farming. Remnants of beech forest, or evidence of 
its existence could be found on several of the "problem" areas of 
marginal land such as the Moutere gravels of Western Nelson, North 
Westland, and probably the inland country of Hawke's Bay. 

In  many cases the low fertility of such areas could be traced back 
to the low fertility potential of the parent material or could be as- 
cribed to climatic or other causes. But there was strong grounds for 
thinking that the root cause of the trouble lay in the direct effect of 
the various species of Nothofagus on the soil itself. It was, for ex- 
ample, the only tenable hypothesis in cases where moderately fertile 



soils were found under pockets of podocarp surrounded by beech 
forests on poor soils, other site factors being comparable. Confirm- 
atory evidence was provided by study of the few exceptions where 
ameliorative factors caused the beech forest soils to have a higher 
farming potential, i.e., 
1. Where beech forest is in but temporary occupation of the site, 

e.g. where it forms pioneer communities on recent alluvium. 
2. Where beech forest has recently replaced certain types of podocarp 

forest. 
3. Where beech forest is developed on strongly basic soils, such as 

those on skeletal limestone and volcanic tuffs. 
4. For certain Nothofagus species where these form forests a t  the 

extreme southern limits of their range, and persist there as long 
as favourable soil factors outweigh relatively unfavourable 
climatic factors. 

Further clearing of beech forest for agricultural or pastoral purposes 
was therefore technically justified only in the few exceptional cases 
that had been given ; and these, by and large, were the areas where 
Nothofagus silviculture was likely to prove difficult. For the greater 
part, forest values-for sustained timber production, for soil and 
water conservation and for scenic and recreational purposes-must 
indisputably outweigh the potential productive value of beech soils 
under any alternative form of land use. 

A. D. McKINNON also read a paper on Exotic Forestry in the 
South Island with Particular Reference to the Position i n  Otago and 
Southland. 

McKinnon stressed that a soundly based land use policy must 
envisage optimum use in perpetuity. As long as this basic tenet 
could be fulfilled i t  was justifiable for forestry to occupy a proportion 
of agricultural soils, and vice versa, in the interests of regional economy. 
The popular fallacy that land unsuitable for farming is automatically 
suited to forestry might have a certain validity when applied'to pro- 
tection, amenity and sanctuary areas but it was quite untenable with 
production forestry. 

In the South Island the climatic factor was undoubtedly the most 
significant in assessing the suitability of land for tree growing. The 
existence of a forest climate as indicated by the distribution of the 
original indigenous forest had not always been recognised in the past. 
Exotic forests had been sited for other reasons, and the fact that they 
could with safety infringe on a narrow zone of indigenous grassland 
climate could be explained by the greater tolerance of the North 
Temperate conifers as compared with the indigenous trees. Much of 
the available marginal land, however, occupied sub-marginal exotic 
forest climates, especially in Canterbury and Otago. Naseby Forest 
in Central Otago was cited as an example of exotic forest establishment 
in an indigenous tussock grassland. The climate was marginal for 



forestry (possibly time would prove it sub-marginal) a;nd limited the 
species which could with safety be employed. Figures for insignis 
pine were quoted showing a marked falling off in height growth for 
increasing altitude in Beaumont Forest, demonstrating the import- 
ance of this factor in the economics of production forestry. 

A study of Otago and Sonthland population trends forecasted a 
timber demand of 80 million hoard feet by the end of the century. 
Against this sustained yields of 10 million board feet from silver 
beech under management and 25 million board feet from 25,000 acres 
of effective exotic plantations could be expected, leaving a deficit of 
45 million board feet. To meet this deficit in attaining regional 
self-sufficiency an additional area of 40,000 to 50,000 acres of exotic 
forests would be required. It constituted the forester's claim to a 
share of the marginal agricultural land in the forest climatic zone if 
shortages, or imports a t  increased cost from outside the regions were 
to be avbided. 

In addition to  the general symposium on marginal lands attention 
was also paid to specific areas which presented land use problems. 
In  one such case J. G. VEREY and C. BIGGS contributed a paper 
on Exotic Plantations on Moutere Soils. It was shown that, in spite 
of the failure of orchards and of feversion of much grazing ground to 
scrub and gorse, exotic plantations had given encouraging results. 
In  discussion the point was made that this was an example of pro- 
duction forestry being practicable on an area partly sub-marginl for 
farming. 

The paper gave a comprehensive and factual account of the 
locality factors, the extent and nature of the plantations, and the 
~ilvicultural and management problems involved. 


