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1. 

la lb 

A single wound exposes the above 
amount of cambium. A similar amount 
is exposed by a heel cutting 

3. 

3a 3b 

A double wound exposes a similar 
amount of cambium as a vertical 
slice 

s. 

2. 

Base of the heel cutting to show the 
extent of the cambium exposed 

4. 

Vertical slice wound - 4b, shows 
the base of the cutting split open 
in an exaggerated form to show the 
lines of cambium 

Diagram shows only a small... amount 
of cambium exposed after clipping 
the base of the cutting with seca­
teurs. 

Figure 1: A comparison of wound types 
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hormones move basipetally in sterns in ad­
vance to cell division in the cambium 
Likewise Soding (1937) found by analy;is 
of plants, that hormones must be present 
before cambium activity can occur. The 
concept of hormone regulation of normal 
cambial activity receives strong support 
from Avery, Burkholder, Creighton and 
Soding who have definitely established a 
close parallelism between the intensitv of 
cambial activity and growth hormone �c�o�~�­
centration. Snow (1937) showed that cam­
�~�i�a�l� hormone and thP. growth hormone, aux­
in, were identical. From this it is logi­
cal to suggest that after wounding cuttings 
(those that historically respond to wound­
ing) the addition of I.B.A. stimulates 
cambial activity which is a prerequisite 
to �a�d�v�e�n�t�i�t�i�o�u�~� root formation. Brown 
(1937) found that the greater the amount 
of bark distal to a wound the greater is 
the development of local cambium activity 
in relation to that wound and that the 
hormone present in the living bark is in­
volved in local wound c?..rnbi al activity. 
Snow (1937) stated that the amount of this 
wound substance produced (auxin) is pro­
portional to the extent of dyjng cells of 
the bark subsequent to the wound and can 
itself promote cell division. 

Production of �e�t�h�y�~� 

Injured tissues may be stimulated to 
produce ethylene, which is known to pro­
mote adventitious root formation. (Gal­
ston and Davies 1970). It is only recent­
ly that ethylene has been recognized as 
a growth regulator. Ethylene can easily 
diffuse to cells other than those in which 
it was produced due to its �g�a�s�~�o�u�s� state. 
Characteristically ethylene inhibits <::ell 
elongation in roots and shoots and causes 
an enhancement of lateral growth. However 
ethylene may r.esult in a ciear-cut inhibi­
tion or stimulation of growth. Krishna­
moorthy (1970) found 'Ethrel', a chemical 
�~�s�e�d� in advancing maturation in fruits, 
increased the number of roots on mung bean 
cuttings but decreased their length. The 
effects of auxin and ethylene are very 
similar. Imaseki and Pjon (1970) found 
growth promotion by ethylene would not 
occur without the presence of exogenous 

auxin. Kamienska and Chrominski (1971) 
found at least some of the auxin-induced 
growth effects are due to ethylene. Krish­
namoorthy (1970) believes injured tissue 
from wounding is stimulated into producing 
ethylene which is known to help promote 
adventitious root formation. 

Mechanical barriers to wounding 

Wounding is generally considered to 
be most beneficial to cuttings that con­
tain fibrous woody tissue rather than from 
immature shoots or herbaceous cuttings with 
little fibre. In some plants there is a 
schlerenchymatous ring of tough fibre cells 
which have to be cut before adventitious 
roots can penetrate from that area. Ciampi 
and Gellini (1958) suggested that contin­
uous schlerenchyma rings between the phloem 
and cortex exterior to the point of origin 
of adventitious roots may constitute an 
anatomical oarrier to rooting. A study of 
olives showed that such a ring was assoc­
iated with difficulty to root types while 
those that struck easily had a discc•ntin­
uous rinq of schlerenchyma. Beakbane 
(1961) showed that the formation of fibres 
and schereids in the primary phloem acted 
as a barrier to root formation and that 
rooting was inversely proportional to the 
amount of fibre as well as the continuity 
of the fibrous ring. She also suggested 
that this explained the difference in the 
strike between cuttings from the auult 
and juvenile growth phases. Beakban-= 
(1969) also showed that lack of root.ing 
was not only due to mechanical barr:.ers 
but also due to the fact that phloen ray 
cells abutted fibre tissue and were not 
connected by living cytoplasmic strands 
in the shy rooting varieties of Malus 
robusta. Nelson (1978) outlined a test 
to assess rootability of cuttings �o�~� 

apple rootstocks using phloroglucinol -
HCl staining. He points out that not 
only the �l�~�s�s�e�r� amount of phloem fibre 
in the easy-to-root types is important 
but also the existence of large gaps in 
the ring. However, Sachs (1964) �p�o�~�n�t�e�d� 

out that with mist and auxin treatment, 
cell expansion and proliferation in the 
cortex, phloem and cambium result in 
breaks in continuous schlerenchyma rinqs. 
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However there are exceptions noted in 
some shy rooting species where there is 
still difficulty in the formation of root 
initials. Girourard (1967) observed in­
tense groups of discontinuous schleren­
chyma fibres in the cortex of Hedera helix 
yet adventitious roots had no difficulty 
in growing through them. Easily rooted 
carnations have a band of schlerenchyma 
present in the stems but bhe developing 
root primordia avoid this by growing down­
wards and out through the base. 

Time Required for Wounding Treatments 

The amount of time necessary to make 
each type of wound is important as a labour 
cost in the overall operation. 

The following times were given by 
Ticknor and Bobula (1957). 

Time necessary to wound 100 cuttings 
of Rhododendron catawbiense 'Roseum Ele­
gans'. 

Vertical slit 
Single wound 
Double wound 

4.0 minutes per 100 cuttings 
4.9 minutes per 100 cuttings 
8.9 minutes per 100 cuttings 

Major Benefits of Wounding 

The major benefits of wounding are in 
two main areas. Firstly that of improved 
cutting strike of hard to root species 
due to factors already mentioned. The 
second major benefit is for species such 
as deciduous azaleas. It has been report­
ed by many nurserymen that the wounded 
cuttings aid in reducing transplanting 
losses particularly with plants that have 
a fibrous root system. 

In cutting grown deciduous azalea 
plants the roots originate from a wider 
area with wounded cuttings than from non 
wounded cuttings and are less likely to 
be broken off during any possible trans­
planting operation. (Brydon 1964). 

HORMONES 

The presence of root promoting sub­
stances in cuttings has been postulated 

since at least 1880. The hypothesis is 
that when a cutting is taken, substances 
synthesized in the leaves and buds move 
down the stem, accumulate at the base of 
the cuttings and stimulate root initiation. 

The basis for this hypothesis can be 
demonstrated experimentally by removing 
leaves and/or buds; reducing leaf area or 
by girdling the stem of a cutting. In 
each case the rooting response of the cut­
ting will be reduced. Hess (1969) 

Hormones are growth regulating sub­
stances synthesized in one part of the 
plant and translocated to anotner part 
where they exert their influence. (Levitt 
1974). The five main groups of naturally 
occurring growth regulators are the auxins, 
cytokinins, gibberellins, ethylene and a 
miscellaneous group including dormins or 
abscisins and other inhibitors. Other 
substances e.g. Thiamine and niacin and 
probably other vitamins may act as growth 
hormones (Thimann 1965) although their 
activity as enzyme cofactors if fundamen­
tally different to that of growth regulat­
ors. Examples of synthetic auxins include 
I.B.A. and N.A.A. as well as the phenoxy 
compounds such as 2,4-D and 2,4,5-T. The 
effect of synthetic growth regulators dif­
fers widely just as that occurring in the 
natural system. �~�f�u�i�l�e� a concentration 
or type of synthetic hormone may be espec­
ially effective in promoting adventitious 
root formation in one plant it may be in­
effective in another. 

Effects of Growth 

In spring renewed activity in the 
cambium is caused by auxin moving down 
the stem and controlling cell division 
(Skene 1971). At certain times of the 
year the downward flow of auxin leads to 
sufficient accumulation at the base of 
the cuttings to attain the high concentra­
tions required for the initiation of new 
roots iGreenwood and Goldsmith 1970). 
Movement of I.A.A. in sterns is strongly 
polar in a basipetal direction although 
in roots it moves in an acropetal direct­
ion. The plant can control its own con­
centration of growth regulators and can 
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remove I.A.A. by the presence of an I.A.A. 
oxidase enzyme commonly present in the 
plant tissues. There are also I.A.A. pro­
tectors which can prevent the oxidation 
of I.A.A. thus controlling the activity 
of I.A.A. within a plant. 

Effects of Auxin on Cell Growth 

Callus tissue may be formed when I.A. 
A. is applied to a cut stem or petiole 
surf ace but cell division and therefore 
root initiation require much higher con­
centrations of I.A.A. enough to injure 
(Huisinga 1967). To obtain subsequent 
root growth the excess of I.A.A. must be 
removed. 

Growth regulators used in excessively 
high concentrations may cause injury to 
the cuttings and may eventually result in 
death of the cutting. Auxin appears to 
loosen the cell wall structure, plus add 
a new substance to the cell wall. This 
partly explains the reason for cell en­
largement. It is also likely that the 
increased growth causes increased respira­
tion due to the activity of auxin. Growth 
promoting concentrations of I.A.A. have 
been found to enhance R.N.A. synthesis 
and inhibitory concentrations to decrease 
it, (Key and Shannon 1964). I.A.A. is 
quantitatively less effective than some 
of the synthetic growth regulators as in 
some cases these are not as easily con­
trolled by the enzyme oxidase and are 
therefore more persistent in the plant. 

Importance of Gibberellins and eytokinins 

Gibberellins appear to cause either 
cell elongation or a dwarfing effect on 
cells or may activate I.A.A. oxidase. 
Cytokinins control cell division and are 
active only in the presence of auxin. 
The ratio of auxin to cytokinin is very 
important in controlling growth. High 
concentrations of cytokinins inhibit 
I.A.A. oxidase activity. All of these 
three groups are interrelated while gibber­
ellic acid and kinetin are known to inhib­
it the auxin induced root initiation. 

Ethylene 

Ethylene production is stimulated by 
applied auxin and where ethylene is applied 
alone it may produce the same effect as 
auxin. When high concentrations of auxin 
are applied it may be ethylene which in­
hibits growth, but this cannot account for 
growth stimulation at low concentrations 
(La Rue and Gambourg 1971). Ethylene's 
most characteristic growth effect is to 
inhibit cell elongation in both shoots 
and roots and enhance lateral cell growth, 
inducing shorter and wider cells (Chad­
wick and Burg 1970). 

I.B.A. 

I.B.A. has been in wide use commer­
cially since its discovery in the mic 
1930's and is used on many different spec­
ies. The phenoxy compounds such as 2,4-D 
and 2,4,5-T have a very narrow effective 
range compared to I.B.A. which is non_ 
toxic over a wide range of concentrations. 

Dimethyl Sulphoxide (D.M.S.O.) 

D.M.s.o. was discovered as a by-prod­
uct of the paper manufacturing industry 
in Germany in 1867. Until recently it had 
no known use. It is known now that it is 
a good solvent for many chemicals and in­
organic salts and it has the capacity to 
transport substances such as growth regu­
lators to desired sites in plants (Whatley 
1966). 

D.M.s.o. acts as a vehicle to "p!ggy 
back" substances in both plants and ani­
mals. Gonderrnan (1971) found D.M.S.O. 
useful as a penetrant carrier in waxy, 
resinous, woody types of cllttings but of 
little value in other cases. Henny and 
Read (1971) found that I.B.A. in 100 ppm 
solution with 5% D.M.S.O. improved the 
root response of deciduous azaleas si gnif­
i'Cantly. 

HORMONE TREATMENTS 

The most common method of applying 
I.B.A. to the base of a cutting is by dip-





Figure 2: A double wound or 
vertical slice plus 5,000 ppm 
I.B.A. produces an optimum root 
grade mean. 

Figure 3: A single wound or a 
heel cutting exposes half the 
cambium of the above wound types 
and required 10,000 ppm I.B.A. 
to give the highest mean score. 

Figure 4: A 'Control' produces 
a small ring of cambium at the 
base of the cutting and required 
20,000 ppm I.B.A. to produce the 
highest mean score. 
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In some cuttings wounding is beneficial 
without any application of auxin (Howard 
1937) and the amount of wound substance 
produced is proportional to the extent 
of dying cells of the bark subsequent to 
the wound and can itself promote cell 
division in the cambial layers (Snow 1937). 
These statements seem to reinforce the 
results found in the trials done at Lincoln. 

Figure 4: Basal necrosis and root emer­
gence in Choisya ternata. 

Krishnamoorthy (1970) has suggested that 
some of the auxin-induced effects are due 
to ethylene and he believes tissues in­
jured as a result of wounding produce 
ethylene which is known to help promote 
adventitious root formation. No quantita­
tive work has been done on recording the 
amount of auxin or ethylene produced by 
the different methods of wounding for the 
various species of plant, however from 
the results of this trial there does 
appear to be a direct relationship between 
wound size and type and the necessary hor­
mone concentration required for optimUII\ 
adventitious root formation. 

CONCLUSIONS OF THE THESIS 

1. In some species wounding on its own 
with no other stimulus was beneficial 
to adventitious root formation. 

2. 

Other species gave no response at all 
to wounding. 

Schlerenchyrna tissue found within the 
stern appears more evident in species 
which are hard to strike. 

3. Concentrations of I.B.A. over 20,000 
ppm are difficult to maintain in 
solution. With the exception of 
Ilex aquifolium it appears as though 
there is no need to make solutions 
any stronger than 20,000 ppm. 

4. D.M.S.O. showed considerable promise 
when used as a solvent for I.B.A., 
but needs more research on its possi­
ble benefits in propagation and also 
into its possible hazards to the 
operator. 

5. A single wound is the easiest to pre­
pare and gives the optimum results 

6. 

7. 

8. 

in species where wounding is of bene­
fit to adventitious root formation. 

Wound size and type seem to have a 
direct bearing on the concentration 
of synthetic hormone required for 
optimum root formation. 

The same concentration of I.B.A. dis­
solved in D.M.s.o. may be much strong­
er in its effect than if it were dis­
solved in alcohol and distilled water, 
because of the effectiveness of 
D.M.s.o. as a transporting solvent. 

Using a standard quick-dip concentra­
ted solution of I.B.A. it is better 
to wound cuttings before dipping. 
By using I.B.A. in D.M.S.O. it was 
found that it was better to dip the 
cuttings before wounding. 
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The Value of the Four Hectare Block 
·by 
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Horticultural Management Consultant., Christchurch 

Paper presented to the New Zealand Institute of Agricultural Science Conference, 
�L�i�n�c�o�l�~�,� August 1979. 

INTRODUCTION 

For more than a decade now I have been 
associated with the problems and conflicts 
of land use in New Zealand. I am not a 
town and country planner, but a horticul­
turalist, and it is from this somewhat ob­
lique angle that I view the problem of in­
creasing intensity of New Zealand's farming. 

I have seen sober debate lowered to 
virtual hysteria, rational people involved 

1 in last ditch stands for causes which were 
long lost, and fortunes spent in the court 
systems by people trying to get what they 
want from their land. 

Town and Country Planning, district 
schemes, and personal views must all, in my 
opinion, be modified as our experience in 
planning grows. In addition to learning 
from our mistakes in this field, I believe 
that our land use must be attuned to econ­
omic conditions. 

Our land use policy must be flexible 
enough to make the fullest use of new crops, 
new skills, and new techniques. Today we 
now recognise that new crops make some old 
crops redundant and new techniques make 
some sites redundant. Very intensive farm­
ing can 'wear-out' the soil. 

Unless our planners and laws and the 
processes of administering these are flex­
ible enough to allow this type of change 
then our nation will find our progress sev­
erely impeded by the bonds and requirements 
of town and country planning. 

LAND USE CONFLICT 

1. History 

New Zealand has a long history of 
appreciation of land values close to cities 
and large towns. This appreciation was 
fanned by our population growth, which de­
manded more houses, and by the demands of 
our increasingly affluent society in which 
large numbers of us wanted a little patch 
in the country. 

Coleman (1967) observed that urban 
encroachment onto productive land in New 
Zealand started at the beginning of European 
settlement. Historically, towns and cities 
developed in the middle of good soils and, 
because the demand for horticultural crops 
was a local one, and transport poor, horti­
cultural users were usually grouped on the 
perimeters of towns 

This meant that when farmers respond­
ed to the monetary pressures and cut their 
land up they were likely to be cutting up 
good horticultural/agricultural land. 

Although laws were passed to stop 
them, ribbon development and such undesir­
able developments occurred. Land was cut 
into '10 acre' blocks. It was this chop­
ping of land into blocks of four hectares 
or so that was to attract some of the most 
intense criticism of the modern land-use 
saga in New Zealand. Green Belts were 
established but failed to stop the spread. 
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The Institute of Agricultural Science 
argued that this fragmentation of our heri­
tage was emasculating our agriculture for 
all time. The Canterbury branch became 
actively involved in the protection of our 
land by providing witnesses in support of 
those beliefs. An inter-departmental com­
mittee was set up to study the conservation 
of land for primary production in 1967. 

Counties and Planners moved to quell 
this threat to our future. Some countries 
moved to higher minimum subdivision sizes -
Paparua, for example, to 50 acres (20 hec­
tares). Criteria such as "an economic unit" 
were used. Before the No. 2 Town and Coun­
try Planning Appeal Board, I suggested that 
an appropriate definition for an economic 
unit was, and I quote "An economic unit is 
a block of land large enough to yield to 
its full time competent operator a reason­
able standard of living, without recourse 
to other sources of income and capable of 
maintaining that income for a reasonable 
period into the future". 

That definition nearly got canonised 
until the bugs worked their way to the sur­
f ace - how big is a reasonable standard of 
living? How long is a reasonable period 
into the future? Each of us would have a 
different opinion on these. These are the 
obvious flaws, but to me the most important 
thing is that if this or like criteria are 
used in deciding whether or not a subdivis­
ion is to be allowed then no account has 
been taken of the farming efficiency of the 
type of land use proposed (for example, 
people could be putting black currants on 
thin sands and asparagus on heavy clays -
neither will prosper). 

Since then we have seen the use of 
bonds to ensure the performance of a certain 
use. Some counties are requiring a demon­
stration of genuine intention before 
issuing building permits, e.g. the planting 
of shelter, installing of irrigation, and 
establishing of certain areas of crop. 

Management plans, and evidence of com­
petence are also required by some countries. 

2. Criterion 

Personally, I believe that for the fut­
ure prosperity of this nation, our land 
must be used productively and efficiently. 
I believe one of the criteria used by coun­
tries should be "Is this an efficient use 
of this land; does it improve productivity?" 
There must, of course, be other criteria 
too in terms of servicing and planning f ac­
tors. If all the criteria are satisfied 
then the subdivision when carried out and 
the new use is established, will yield an 
improvement in our nation's productivity 
and will almost certainly be in the oest 
interests of the community and the nation. 

3. Intensification of land use 

Improvements in efficiency of our 
land use can come from several sources. 
Some are; improved technology, increased 
capital, improved management. When tech­
nology moves forward we can sometimes 
achieve an increase in productivity witnout 
increasing any other input. An example of 
this is the introduction of a new cultivar 
which simply outyields the old. 

Increased productivity arising from 
the introduction of capital items such as 
irrigation and shelter are common in horti­
culture. Improving management through im­
proving labour performances, and improved 
skills of growing are common sources of 
some of the extremes of efficiency seen ir. 
horticulture today. 

This means that some good land today 
may lose its competitive edge in the future. 
New frost hardy lettuces and other crops 
together with better transport systems have 
made many of the older productive sites of 
our Port Hills quite unprofitable to farm 
today. Land productivity is not static, 
neither is its long term profitability. 

4. The dwelling 

A dwelling is a pre-requisite to effi­
ciency on most farms. My farm which is 
less than half of one hectare is not run as 
efficiently as it would be if I lived on 
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the site. To this end I intend to build 
there, and since it is in a Residential A 
zone, I don't expect any difficulty in get­
ting a permit for my dwelling. 

In the country, this need to have a 
dwelling on the site is even more pronoun­
ced when intensive horticulture is under­
taken. Intimate management of such func­
tions as seed germination, cutting propaga­
tion, irrigation, bird control, and secur­
ity is required. 

These factors together with the fact 
that travelling to and from the site is not 
efficient several times a day, make a dwel­
ling a pre-requisite for many intensive 
horticultural activities. 

5. Full-time v/s part-time farming 

Part-time farming is not automatically 
inefficient. 

I have several clients who f arrn the 
land upon which they live very efficiently 
and at the same time are actively der iving 
a considerable income from other pursuits. 

These clients are obtaining gross mar­
gins of 10, 20 and more times that achieved 
by traditional farming. I believe this is 
a good use of our land and a use that should 
be encouraged. To achieve a tenfold plus 
increase in output, and farming in a manner 
which pays the overheads of extra house and 
equipment matched to the job is an ef ficient 
use of our nation's capital, land and lab­
our. 

"Stepping stone" farms which are used 
by young people who want to get into horti­
culture full-time are an efficient land use. 
The wife who may have young children can 
give labour to the unit while the chi ldren 
are at school, and the husband can work 
shifts or some other occupation which com­
plements his part-time farming activi ties. 

That is how I got into growing - by 
building up capital and skills with a part­
time unit and I know of quite a few people 
who entered full· -time horticulture t hat 
way. 

6. Increased development density 

This was suggested as a means of sav­
ing our good land. Best and Ward (1956) in 
their classical analysis of the intensif ica­
tion argument stated "Taking all these 
points into consideration it is hard to see 
how any sound case can be made for tighten­
ing of residential density standards solely, 
or even principally on the grounds for con­
serving food production. It may conceivably 
be desirable to increase housing densities 
for financial, architectural or social 
reasons, but if this is so the arguments 
for the proposition should be made to 
stand on their own merit. 

Until now, they have leant heavily 
on the argument that low density develop­
ment leads to a considerable loss of food 
production which the country cannot afford. 
It is time that this prop was removed and 
that the decision to provide larger and 
smaller gardens was based on more national 
criteria." 

Best and Ward, together with Smith 
and Forbes (1974) note that the level of 
production from home gardens in subdivis­
ions is probably higher than the previous 
land production before subdivision, that 
is, traditional farming. 

Moran et al. (1979) in their recent 
and somewhat limited consideration of 
productivity in the Auckland region also 
conclude "Productivity of this sample of 
small holdings is higher than it would be 
under conventional pastoral farms. Horti­
cultural properties contribute most to the 
increase, •.. ". 

My point is that with enlightened 
planning, we can move to a form of land 
use (involving the use of extra capital 
�~�d� dwellings) which is capable of yield­
ing a tenfold increase over traditional 
farming. As a consequence of this, then 
logically, our land must be preserved for 
this type of use. We cannot afford to 
have it too cluttered by houses. Equally, 
we must allow enough dwellings to be 
built to allow for efficient f arrning of 
these soils. 
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Some of the stances being taken by 
various authorities in the local planning 
scene at the moment make me shudder at 
their lack of logic. I have clients of 
proven ability, presently farming in ex­
tensive horticulture tracts of land big 
enough to give a good living when inten­
sively farmed. Shelter is planted, and 
irrigation installed. Yet the granting 
of building permits to them is being 
thwarted. 

What else does a person have to 
do? He is farming at about 10 times the 
usual district average productivity at the 
moment and wants to get into the 25+ brac­
ket with crops of export potential 

To prevent him from doing so by pre­
venting him from building a dwelling on 
the block is a case of people using the 
legislation to achieve their own irrational 
goals, without due regard for the progress 
of the nation in our present economic posi­
tion. 

7. Four hectares - more or less? 

Moran et al. (1979) found the average 
size of small holding at 4.6ha and conclu­
ded that this average reflects the domin­
ance of the 10 acre block in the Auckland 
region. 

Keating (pers. comm.) has consistently 
worked in the land-use field in Canterbury. 
Keating concludes "When considering the 
size of units, the 10 acre or four hectare 
block is too large for the person who mere­
ly desires a rural residential existence". 
Keating believes that less land would have 
been taken out of production had more rural 
land been zoned for residential use. 

I believe that with the system as it 
is today an unscrupulous person with plenty 
of capital can buy the expertise needed to 
get a permit without the slightest inten­
tion of ever developing the property into 
agricultural use. For example, one man I 
know of planted an area in Boysenberries 
and then pulled them soon after his house 
was built. 

We cannot stop the individual doing 
this but most people are responsible citi­
zens, and we must not make the getting of 
permits by the genuine difficult to the 
extent that they are being turned away 
from the land. 

I favour the liberating of the land 
area restrictions to allow the individual 
who genuinely wants to develop to seek 
and get the parcel of land which suits his 
needs. 

8. Distribution of holding sizes 

Anon (1979) in his report to the Pap­
arua County Council provides the following 
table: 

Size of lot Lots with Lots without Total 
Hectares Dwellings Dwellings Lots 

• 0.49 365 303 668 
0.50-0.99 35 54 89 
1.00-2.99 307 251 558 
?.00-4.99 233 239 472 
5.00-6.99 122 124 246 
7.00-8.99 208 367 575 
9.00-10.99 78 136 214 

11.00-14.99 58 114 172 
15.00-19.99 46 98 144 
20.00-29.99 93 24 117 
30.00-39.99 34 25 59 
40.00 ... 65 73 138 

3552 

The large collections of lots in the l.00-
2. 99ha, 3.00-4.99ha, 7.00-8.99ha provide 
stark evidence of the attempts at land use 
control in the past. That is the subdivis­
ion of lots into areas approaching the min­
imum allowed during each period in time. 

The total of all lot areas in each size 
group cannot be estimated from the data 
given as the distributions within each 
range will be badly skewed. We therefore 



Figure 1: 

Value of Four Hectare Block 

Small-scale, Intensive Horticultural Units, Horotane Valley, 
Port Hills near Christchurch 

Figure 2: An Intensive Plant Nursery at West Melton near Christchurch 
- one of many Small Blocks created when a large Pastoral Farm was Sub­
divided. 
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cannot calculate the present percentage 
area of Paparua County in each range of 
subdivision. 

The analysis did, however, compare 
the present day with 1976 and concluded 
that in the following three years, there 
has been created - after making suitable 
allowance for the differing bases of sur­
veys -

200 additional lots 
550 additional dwellings 
300 additional proprietors 

As we have seen before, this gragmen­
tation is not necessarily a bad thing so 
long as new lots are efficiently used. 

THE VALUE OF THE FOUR HECTARE BLOCK 

When we value any block of land, such 
a value reflects its proximity to major 
urban areas, state of development and hor­
ticultural potential of the land and the 
area. 

1. Proximity 

Where a tight strong restriction on 
residential permits exists in an area such 
as about Christchurch, the speculation ele­
ment is largely removed from the nearby 
land prices. The land tends to reflect its 
productive capabilities. In areas where 
there is a weak urban fence speculative 
prices for land near the town prevail. 

2. State of development 

Fully developed blocks of horticultural 
crops will, unless the method of culture is 
irreversibly redundant, command more than 
blocks with no development. 

The exception to this rule cannot be 
overstressed. There are orchards of the 
wrong varieties on old pruning systems, 
vegetable areas where the soil borne dis­
eases restrict crop potential. Glasshouses 
of redundant design. 

In many of these cases the development 
has no value. A person wishing to develop 
an enterprise would be better to start 
afresh than constrain his business forever 
by purchasing outdated facilities such as 
those described. 

3. Costs and value of development 

A four hectare block on good kiwi 
fruit land near Te Puke could be worth as 
much as $150,000, while at West Melton 
about ten miles from Christchurch, $20,000-
30,000 would be the price for four hectares 
depending on soil type. 

In Southland, $15,000 would be the 
price of a four hectare block reasonably 
close to Invercargill. 

These crude valuations are, however, 
just the tip of the problem for the true 
value of any land is the return we can get 
off it. 

I intend to assess the profitability 
of three crops 

a. Kiwifruit in Te Puke 

b. Black currants in Southland 

c. Asparagus in Canterbury. 

For this assessment I have used the 
criterion of 'Internal Rate of Return' 
(I.R.R.). This is the maximum rate of 
interest which an investor could afford 
to pay for the investment to still break 
even financially. 

If an investment has an internal rate 
of return of 10 percent then an investor 
who borrows at nine percent would make a 
profit and at 11 percent would lose. 

This paper is not intended to discuss 
the merits of this instrument of choice 
but we should remember that it is rather 
price sensitive. 

So let us look at Kiwifruit first. 
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a. Kiwifruit. 

Table 2: ESTABLISHMENT COSTS, YEAR l 

Land four �h�~�c�t�a�r�e�s� 

Shelter )-
Cultivation) 
Marking out) 
Trellises 
Plants and planting 
Mowing 
Hand work 
Fertiliser 
Pruning 
Marketing co-operative admission 

charge 
Rates and administration 
Shed 
Tractor 
Tools and gear 

TOTAL COSTS 
INCOME 

·+50,000 

1,120 
11,000 
5,200 

400 
400 
400 

1,750 

1,750 
1,250 
1,000 
4,500 
2,000 

180,770 

CASH FLOW {YR l) -180,770 

ANNUAL CASH FLOWS 

YEAR 

2 
3 

. 4 
5 
6 
7 
8 
9 

CASH FLOW ($) 

. -6, 300 
-12,550 
. -3,950 
+2,140 

+20,000 
+45,000 
+90,000 

+120,000 

b. Black currants 

Table 3: ESTABLISHMENT COSTS, YEAR 1 

Land - Four hectares 
Cultivation/preparation 
Cuttings, planting 
Fertiliser 
Weed control, sprays 
Rates and Administration 
Shed 
Tractor 
Tools and gear 

TOTAL COSTS (YR l) 
INCOME 
CASH FLOW (YR 1) 

15,000 
1,120 

500 
2,000 
2,000 

400 
1,000 
4,500 
2,000 

28,520 

-28,520 

Yield is obtained earlier, conunencing 
at 30 months. The full production Gross 
Margin is in the vicinity of $20,000 for 
�t�h�~� area and this crop is capable of twice 
that. 

The conservative internal rate of 
return for this crop is 30 percent. 

c. Asparagus 

Asparagus has the highest internal 
rate of return of these three crops. My 
tables only go to 30 percent return on 
capital, but it is well above 30 percent. 
The reason is the low cost of getting into 
the crop and the comparably short wait 
before crop returns are received. 

To sum up, the very high land price 
in the traditional kiwifruit area has 
pushed the return for that land down to 
the market average for normal orchards. 
Kiwifruit in another area, say Nelson, are 
still very profitable at about 28 percent. 
Four hectares of any of these crops is, 
if done well, both a profitable and effic­
ient use of our land. 
































































































