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METHODS TO TREAT AND CONTROL FOOTROT 

INTRODUCTION 

* A S Familton 

Footrot in sheep is one of the most serious diseases in New 
Zealand. The costs to this country in terms of treatment and 
labour are in the multi-million dollar category. The added cost 
of loss in production through deterioration in carcase and wool 
quality should be added to this figure. 

In 1957 Ensor estimated the annual cost as equivalent to 
$2,000,000. Since then costs have certainly increased and there 
has been no sign of any reduction in the incidence of this 
disease. The impression I have gathered, after being in a rural 
veterinary practice myself, is that footrot is twice the problem 
it was ten years ago. 

With any discussion of footrot we always encounter such a 
diversity of experiences that it is bound to give rise to a range 
of opinions on treatment and control among the farming community. 

Principles of Treatment and Control 

Diagnosis 

With any foot condition in sheep, the first consideration is to 
establish whether disease is present and make a diagnosis. Foot
rot is easily recognised by those who have had experience of the 
disease. The sight, smell and feel of the condition are only too 
familiar. However, we still find in veterinary practice some 
people treating foot abscess in sheep as footrot. 

* . Lincoln College. 
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Foot abscess is an infection caused by a bacterium, Fusiformis 
necrophorus, entering through a break in the skin o-Y-the-foot 
area to produce an abscess. It generally involves one side of 
the foot more than the other and causes extreme pain, lameness, 
heat and swelling above the hoof area, with the discharge of a 
creamy pus in advanced cases. Long-acting penicillin injections 
are the most satisfactory treatment. 

Foot scald is described as an ulceration of the interdigital 
groove (the hairless area between the two digits). Although many 
people will argue that scald is only an early stage of footrot, 
it can occur in some forms in the absence of footrot. It can be 
produced by continual abrasion from moist, lengthy pasture. One 
type of intestinal worm of sheep - the "Strongyloides" - during 
the larval infective phase, enters the host by penetrating the 
skin, particularly in the interdigital area. If footrot bacteria 
are present, this is an ideal site for establishment. However, 
the scald lesion can and does occur in the absence of the footrot 
organisms. Scald by itself will clear up when dry conditions 
prevail. 

Footrot is an infection produced by the bacterium Bacteroides 
nodosus. It becomes established in the interdigital groove 
spreading to the skin-hoof junction between the digits. The edge 
of the soft hoof then separates from the underlying tissue and 
the bacteria is spread actively into this area between the hoof 
and the sensitive layer underneath. This causes extensive 
separation of the hoof from the soft structures over the sole 
and, later, over much of the walls. There is very little pus 
formation and no involvement of the deeper structures of the 
foot. 

The principal signs are: 

(a) lameness in one or more feet; 

( b) the characteristic foul odour; 

( c) the horn separation from the underlying structures; 

( d) the grey-black colour of the dead material; 

( e) the large percentage of deformed hooves. 

The bacteria responsible for footrot do not grow well in the 
presence of air, so the reduced oxygen levels in the areas under 
the hoof provide an ideal environment for active growth to 
proceed. 

If we are planning an attempt to effectively control this 
problem, we need to consider the following pertinent facts about 
the infective bacter-ia. 

2 



1. The bacteria do not form resistant spores, so they do not 
survive away from the host animal for any length of time. 
The bacteria can survive in mud or pasture for some time, 
but not for any longer than 14 days. 

2. The bacteria can survive in isolated pockets in infected 
feet without producing lameness for up to three years. 
This is presumably a' dormant phase and accounts for many 
of the subsequent breakdowns in control programmes. 

3. The bacteria do not survive very well on exposure to air 
and adequate paring of infected feet is essential. 

4. The bacteria can be carried by cattle with or without a 
minor ulceration being produced, as has been demonstrated 
in recent work in Australia. The importance of the 
mechanical transmission by livestock and implements must 
be emphasised. 

5. The bacteria can produce footrot in goats. 

If any doubt arises in the diagnosis of footrot, it is possible 
to take a smear of the material from the lesion to confirm the 
presence of the bacteria. A veterinarian or livestock officer 
will do this if required and forward the sample to an Animal 
Health Laboratory for confirmation. 

Extent of the Problem 

To attempt to define the extent of the problem without committing 
a full scale labour involvement can be a difficult task. With 
experience it is possible to visually assess a mob of sheep in 
the paddock and to examine several animals for the presence or 
absence of scald, or scald plus hoof separation. The action 
taken is dictated by the percentage of animals infected and their 
previous disease status, plus an assessment of future climatic 
conditions. 

Deciding whether or not to treat, and which method of treatment 
to utilise, is dependent upon the probable costs in labour and 
materials. The severity of the problem will dictate the various 
courses of action to be adopted. This will vary with each person 
and property according to previous history and experience, but it 
is probably worthwhile to isolate infected sheep. In general, a 
low percentage incidence does not warrant trimming the hooves of 
many thousands of sheep. 

Uses and Limitations of Treatment and Control Methods 

The following is a brief summary of some of the available 
treatment and control methods with comments on their efficacy, 
cost and limitations. 
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Culling 

Disposal of affected sheep through the freezing works is the most 
effective footrot treatment and control procedure. However, 
there is a level above which most farmers cannot economically go 
if culling for other factors is to proceed; but it is the only 
logical solution for those sheep which have run the full gamut of 
treatments and still show lesions of footrot. Culling is 
beneficial because it reinforces the selection of naturally 
resistant sheep and this, I feel, is going to be a major factor 
in the control of footrot during the next decade. Running flocks 
with low incidence levels of footrot and instituting a policy of 
culling all infected sheep is probably the ultimate goal in 
selecting for resistance. Unfortunately it is not possible to 
adopt the measures in many situations at present. 

Pasture and Yard Hygiene 

It is possible to advance to a clean flock situation by adopting 
some of the points I made in reference to the footrot bacterium: 

1. Areas are clean after 14 days: paddocks, yards, roads and 
races. 

2. Other stock, particularly cattle and goats, can transmit 
bacteria physically, or from an infective lesion. 

3. Apart from stock, care must be taken ~ith footwear and 
machinery, particularly under damp conditions. 

4. Care should be taken with infective material obtained 
during the hoof paring procedures. 

A medicated footbath in the gateway, when shifting stock, has 
some merit in many control systems. Nevertheless, even this 
method is subject to certain limitations. 

Paring 

If you are going to pare affected sheep, they should be examined 
thoroughly and the hooves pared with secateurs and a sharp knife 
to remove all excess hoof growth and distorted and under-run 
hoof. The knife should be used to expose thoroughly all under
running. The mere act of exposing the bacteria to the air has a 
substantial curative value. It also makes it easier to assess 
the severity and allows for effective penetration of the 
treatment material. Bleeding will inevitably occur, but should 
be kept to a minimum if possible to allow good penetration by and 
contact with the treatment material. 

Paring is an integral part of any treatment programme, even when 
using footrot vaccines. Large sanding machines have been used 
for so1ne foot tcimming, but with variable results. 
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Foot Dressings 

A wide variety of preparations have been used over the years; in 
fact very few preparations with antiseptic or germicidal 
properties have not been tried. Most dressings will achieve some 
degree of control if they have any worthwhile antiseptic 
ingredient in them. A most effective ingredient of foot 
dressings, in my experience and on the evidence of much of the 
reported trial investigations, is the antibiotic chloramphenicol. 
Three preparations are available through veterinarians, or will 
be soon. They are: 

ClO Aerosol (114G) Vet Ethicals 
ClO Aerosol (150G) Vet Ethicals 
Anicol (225G) Smith Bio-Lab 

$ 5. 4 0 (approx. ) 
$ 5. 8 5 (approx. ) 
$ 6. 9 8 (approx. ) 

They all contain chloramphenicol. Another antibiotic preparation 
in aerosol form, "Terramycin" (Pfizer), also has some beneficial 
ef feet. The above-mentioned preparations, while suffering from 
aerosol defects such as nozzle blockages, should treat between 80 
to 160 affected feet. Aerosols do have the advantage in 
delivering the medication under pressure, which achieves better 
penetration into areas where insufficient paring has occurred. 
Other germicidal/antiseptic preparations are available in aerosol 
form with varying degrees of effectiveness. Copper compounds are 
also a useful inclusion in foot dressings and some preparations 
are available in a paste form. After tr:-eatment with these 
preparations it is always advisable to hold sheep in the shed or 
yard for several hours before returning them to the paddock. 
This allows for some drying effect to occur. Do not put sheep 
through a footbath after any form of local medication. 

Footbaths 

This has been the standard treatment and preventiv~ measure 
adopted over the years and it can be very effective in any 
control programme. Formalin and copper sulphate (bluestone) have 
been used with good results, but copper sulphate is not 
recommended because of the non-scourable stain that is produced 
in the wool. Standard recommendations for formalin (40% solution 
of formaldehyde) have been a 10% solution for footbaths. 
However, I am of the opinion that this concentration is too high. 
My opinion is that formalin used at 10% under very wet conditions 
causes burning and skin damage and equally satisfactory results 
can be obtained by using a lower concentration. Considering the 
pr{ce of formalin at $2.40 per litre, it has certain financial 
advantages as well. 

5 



I currently advocate the following system: 

5% formalin (1 in 20) in dry conditions -
100 litre bath 

2 1/2% formalin (1 in 40) in wet conditions 
100 litre bath 

$12.00 

$ 6.00 

An effective additive to formalin is "Footrite" (B.P. Chemicals): 
2L formalin + 300 ml Footrite in 100 litres $ 6.42 
(for prevention) 

4 1/2 Formalin + 600ml Footrite in 100 litres 
(for control) 

$14.04 

"Footrite" acts as a detergent as well as a disinfectant, thus it 
softens the hoof. This runs counter to the opinion that 
hardening of the hoof is desirable, but I maintain that hardening 
of the hoof leads to hardening of the interdigital skin with 
subsequent skin cracking. 

One interesting development in recent years has been the use of 
zinc in the treatment of footrot in sheep. Overseas results have 
shown very good results when zinc is used in footbaths (as a 
solution of zinc sulphate), but little response in the oral 
administration of zinc salts has been obtained. Zinc sulphate 
has been used in the treatment and prevention of mycotic 
dermatitis in fine woolled sheep, when it is used as a dip or 
spray solution at the rate of 1 lb to 50 galls (1 kilogram to 500 
litres) apd has been reasonably successful as an alternative to 
copper sulphate, which had been previously used for this purpose. 
Zinc sulphate should perform a similar function to copper 
sulphate in solutions for footbaths without the wool staining 
problems. In the overseas trials, zinc sulphate was used at the 
rate of 10% or 1 kilo per 10 litres (1 lb per gallon), and at 
present costs approximately $1 per kilo, which would compare 
favourably with formalin. I feel that this form of treatment 
warrants serious evaluation under New Zealand conditions. 

Antibiotics 

Injectable antibiotics have been used in recent years with 
satisfactory results. Most successful is a long-acting injection 
of penicillin with streptomycin, at a cost per dose of 
approximately $1.80 for lOml per adult sheep dose. According to 
the literature, penicillin is not effective against Bacteroides 
nodosus, though streptomycin is, and it may be more economic to 
u~streptomycin alone in treatment. 

Vaccines 

The advent of footrot vaccines was hailed as a major breakthrough 
in the treatment and prevention of footrot. Unfortunately the 
miraculous nature of the vaccine has not been apparent. 
Vaccination has had a significant effect, however, often 
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achieving control and sometimes eradication, but it has had 
limitations: 

(a) Several different strains of bacteria are responsible 
for footrot. 

(b) A very short-lived immunity is conferred by a course 
of treatment with the vaccine. 

(c) It is ne~essary to institute other control measures in 
association with a vaccination programme. 

(d) The necessity of administering booster doses of the 
vaccine at least four weeks prior to expected danger 
periods. 

It is well established from numerous trials and from commercial 
experience under field conditions, that vaccination can and does 
give a degree of protection against infection, as well as having 
some curative effect against the active disease. Full flock 
vaccination should not be initiated without obtaining some advice 
from a veterinarian. Current prices for the vaccine are between 
15 and 17 cents per dose for the alum preparations in 250 dose 
packs by Coopers, Glaxo and !CI-Tasman. This preparation 
necessitates two doses to be administered two to six weeks apart 
and these will probably give about eight to 12 weeks immunity 
only. The oil-based preparation produced by !CI-Tasman is a 
single dose preparation priced at approximately 24 cents a dose 
in an 80 dose pack. It has the disadvantage of producing a 
tissue re.action at the injection site in some cases, but it 
probably achieves better results overall. On the basis of my 
field experiences, I feel that foot rot vaccines and vaccination 
do have a role in the sheep industry and should be included in 
the range of procedures which we adopt for footrot control. 

Mineral Supplementation 

Copper and zinc have been used as oral supplements for the 
treatment of footr-ot. Overseas trials with zinc have produced 
poor results. Copper has had some degree of success in some 
trials, but caution should be adopted when using this chemical 
because of the toxic effects of high levels within the animal. I 
feel that much more evaluation of the copper status of the animal 
and susceptibility to footrot has to be undertaken before any 
recommendations can be made. 

Summary 

While there is no miraculous cure for the condition known as 
footrot in sheep, adoption of several of the procedures and 
treatments available can effectively reduce the incidence. 
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It is important in the control of footrot in sheep to: 

(a} accurately diagnose the condition; 

(b) understand the conditions required for the disease to 
become established; 

(c) define the extent of the problem. 

When treatment and control are instituted the following methods 
can be adopted: 

(a) Culling, which will reinforce selection of resistant 
strains of sheep; 

(b) Giving considerable attention to "clean" areas and 
stock and machinery movements; 

(c) Paring, which is still an inte0ral part of any control 
programme; 

(d) Using foot dressings, which are highly effective; 

(e) Footbaths, but with very much lower formalin concentra
tions than are at present being used, and resorting to 
alternatives and additives; 

(f) Using injectable antibiotics where the expense is 
justified; 

(g) Vaccination programmes where the effectiveness of the 
vaccine has been demonstt:ated; 

(h) Mineral supplements such as copper, only being used 
when the copper status of the flock is known. 

The cos t of foot rot i n sheep to the e c o_n om y of th i s co u n try 
warcants much more expendituce on research and treatment 
evaluation than is at present being allocated by the powers-that
be. 
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CAN WE ERADICATE FOOTROT? 

* A.D.Ross 

Many hill and high country farmers have been dismayed to find in 
recent years that along with improved pastures and higher 
stocking rates has come the curse known as footrot. Footrot is 
becoming an expensive and time-consuming problem in the wetter 
hill and high country areas. No up-to-date figure is available 
on the cost of footrot, but the Economic Service of the New 
Zealand Meat and Wool Board has agreed to begin a national survey 
to find out. Whatever the figure, any farmer who has experience 
with footrot will know that problems can occur with lame sheep in 
the following ways: 

1. Reduced meat and wool production; 

2. A poor start for ewe lambs and hoggets; 

3. Condemnation of legs due to muscle wasting in sheep sent 
to freezing works; 

4. Interference with mustering, rotational grazing, mating, 
and other management schedules; 

5. Interference with selection and culling programmes; 

6. High labour and materials costs for mustering and treating 
affected sheep. 

These factors are serious enough, but when they are coupled with 
the hard, dirty and repetitive work of a treatment programme and 
disillusionment at the lack of progress in controlling the 
disease, footrot can become a real nightmare to the man on the 
land. 

Eradication or Control? 

This is an interesting question which deserves debate. Is a 
clean but susceptible flock what we want? Do we have the tools 
to eradicate footrot anyway? 

What farmers really want is to reduce footrot to a point where it 
is not a serious economic problem and does not require a lot of 
special attention. This does not necessarily have to mean 
eradication of footrot in the flock. In the wetter areas, a 
clean but fully susceptible flock is a liability, as strict 
quarantine measures have to be practised and, if they fail, 
explosive outbreaks of severe footrot occur. 
*----------------------------------------------------------------

Lincoln College 
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An alternative approach is to use a control programme to reduce 
footrot to a low level in the flock. All sheep in this system, 
however, would still come into contact with footrot bacteria. 
Most would become resistant; the few that do not would be culled 
rather than treated. The second approach has several advantages: 

1. It is more logical to aim for a resistant flock than a 
susceptible one. 

2. It will cost less and be more easily accomplished than 
total eradication. 

3. It is more realistic, considering the limited tools 
currently available for eradication. 

4. It is the first step in an eradication campaign, 
anyway. 

5. It is, in fact, what has happened on many farms in the 
older footrot areas of New Zealand. 

Experience of eradication campaigns in the wetter parts of the 
southern states of Australia should interest those New Zealand 
farmers with Merino or Merino-cross flocks. It is generally 
agreed that the eradication campaigns have failed. Similar 
programmes, particularly those involving Merino flocks, are 
unlikely to succeed in New Zealand. Some of the problems in 
eradication campaigns are: 

1. Current treatment and control measures are tedious, 
expensive and have a variable success rate. In 
addition, unless motivation is high, they will often be 
done in a slap-dash way. 

2. A proportion of healthy sheep carry footrot organisms 
for several years and they are diEf icult to locate and 
cull. 

3. A series of dry seasons may coincide with what appears 
to be eradication success. The following wet season, 
bringin<~ large amounts of moist pasture, often proves 
otherwise. 

There is no disputing that the immediate aim is to reduce footrot 
problems so that they do not have major managerial or economic 
effects on our sheep farms. However, true eradication in many 
New Zealand situations must wait for much better tools to deal 
with the problem than we have at present. Attempting eradication 
now may be not only impractical, but unwise. 
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Which Treatment and Control Measures are Effective? 

Although most of today's treatments have been with us for many 
years, we still do not know how effective each really is. This 
is not so much a slur on our animal health researchers as a 
reflection of how difficult it is to work accurately with 
footrot, a disease which ebbs and flows in a variable interaction 
between sheep, micro-organism and environment. 

Footrot bacteria do not usually survive in the environment for 
longer than 14 days. Isolating severely affected mobs on the farm 
from other mobs and spelling paddocks, laneways and yards for 14 
days is relatively easy. The rest of the control programme can 
centre on the sheep itself. 

The aim of vaccinating the sheep is to increase resistance. As 
the use of vaccines has been rather controversial, a separate 
section is devoted to them later in this article. Footbaths and 
dressings must have anti-bacterial activity and a slight drying 
and toughening ef feet on the tissues of the foot. Paring 
affected feet exposes the footrot bacteria to fresh air which 
they do not like and allows the antibacterial chemicals in 
footbaths and dressings to penetrate. to the affected area. 
Footbaths and dressings must have anti-bacterial activity and 
will have a slight drying and toughening effect on the tissues of 
the foot. 

Most research and field trials of footrot treatments in the past 
did not take into account how many strains of bacteria were 
presen~ or when the footrot infections started. New and reliable 
techniques for producing experimental footrot infections are now 
available. Although the techniques are not perfect, they do give 
a reasonably reliable method for assessing various treatme~ts. 
For example, the results below were obtained in an American trial 
conducted by Dr R S Cross of Ohio, and published in December 1978 
in the Journal of _the American Veterinary Association. 
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Table 1: RESPONSE OF OVINE CONTAGIOUS FOOTROT TO VARIOUS TOPICAL 
TREA'rMENTS 

Treatment 

10% chloram
phenicol in 
70% ethanol 

70% ethanol 

10% zinc 
sulphate in 
water 

10% copper 
sulphate in 
vinegar 

Vinegar 

2 parts copper 
sulphate in 1 
part pine tar 

10% copper 
sulphate in 
water 

10% formalin 
in water 

10% dichloro-

No. 
of 

Sheep 

15 

7 

8 

10 

3 

10 

10 

10 

phene plus 2% 
hexachlorophene 10 

50% pine tar 
plus 2% cresol 
in kerosene 10 

Creosote 10 

None 10 

No. of Feet 
Healed Improved 

Treated (%) (%) 

15 100 0 

10 0 0 

15 93 0 

11 73 18 

11 9 27 

10 70 10 

10 50 30 

10 60 10 

10 20 30 

10 10 40 

10 0 10 

10 0 10 

Unchanged 
( % ) 

0 

100 

7 

9 

64 

20 

20 

30 

50 

50 

90 

90 

These results endorse the comments made by Mr Familton in an 
earlier article in these proceedings, that chloramphenicol is an 
effective foot dressing and that 10% zinc sulphate appears to be 
a promising foot bath. The numbers treated in the trials were 
small and this sort of laboratory trial needs to be conducted 
using New Zealand strains of footrot bacteria with New Zealand 
sheep. It also needs to be repeated several times before we will 
be in a position to judge accurately the effectiveness of each 
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treatment. Nevertheless, this information represents a 
significant improvement on the quality of the data which have 
been available. The fact that there are so few published trials 
in New Zealand is disappointing and it is a situation which the 
sheep industry must help remedy as soon as possible. 

THE VACCINE SAGA 

What Went Wrong 

Erroneously heralded as a cure-all, footrot vaccines, introduced 
in the early 1970s, have had mixed success in sheep flocks in 
New Zealand and Australia. In Australia the authorities required 
that all available vaccines be taken off the market. The same 
vaccines continued to be sold in New Zealand and appeared to be 
useful in some circumstances but not in others. What went wrong? 
There were several reasons: 

1. During the manufacturing process, essential features of 
bacteria (£ili) used in the vaccine changed or were 
lost, and the effectiveness of subsequent batches of 
vaccines gradually declined. 

2. For vaccines to give protection in the majority of 
footrot outbreaks, they must include as many of the 
different strains of footrot bacteria in New Zealand as 
possible. There are thought to be eight major strains 
present in New Zealand, but current vaccines have only 
one or two. 

3. The length of protection from each vaccination was 
relatively short: alum vaccines gave around four weeks 
protection after one shot and oil vaccines gave roughly 
eight weeks after one shot. 

4. Tissue reactions, including some abscesses, occurred at 
the site of injection. This was_most pronounced with 
oil-based vaccine and seemed to be particularly severe 
in rams. 

5 • In some cases the manufacturers' 
storage of vaccine, method, 
injections were not followed. 

directions concerning 
site and number of 

6. There were false expectations of eradication as a result 
of vaccine use. Vaccines were only meant to be a useful 
control tool. 

Despite all these limitations, vaccination did seem to control 
footrot on some farms, especially when used in conjunction with 
other footrot control measures. Vaccines should not be dismissed 
as use less. 
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What Have We Learned? 

Use of vaccines in the 1970s has demonstrated that: 

Current vaccines are unlikely to eradicate or even control 
footrot on their own. Other footrot treatments, such as foot 
paring and bathing, should not be discarded whilst footrot is at 
troublesome levels. 

The usefulness of the vaccine in a flock can only really be 
assessed by testing it in that flock and a veterinarian should be 
consulted to help plan such a test before a full vaccination 
programme is adopted. 

Oil based vaccines may cause swelling and abscessation at the 
site of injection and usually leave a lump. They should 
preferably not be given within six months of the animal being 
slaughtered. Injections should be given high up on the neck just 
behind the ear and under the skin, not in the muscle. Although 
alum vaccines leave a much smaller lump, it is wise to use them 
in the same way. 

Oil based vaccines produce longer-lasting protection than 
alum based vaccines, but even so, all-year-round protection is 
not easy to achieve without multiple booster injections. 

Vaccines are most valuable when there are short and 
predictable periods of footrot spread. When outbreaks are 
unpredictable and a risk of footrot lasts for many months each 
year, consistent use of vaccine three or four times per year is 
needed. 

Vaccines can help during an outbreak of footrot. One shot, 
either the first or a booster, followed by another injection 
three to six weeks later if necessary, has been shown to reduce 
the severity of Eootrot lesions and the number of animals 
affected. 

The Future 

In the future, vaccines must have a much longer protection time 
and be effective against all major strains of footrot bacteria. 
Increasing the protection time requires a lot more research work 
and this is costly. It could easily exceed the subsequent 
prof its of the company marketing the vaccine. Therefore, 
progress in this area will be more rapid if the sheep industry 
itself provides research programmes outside the vaccine 
manufacturing companies. 

Some of the technical problems which previously prevented the 
production of multiple strain vaccines appear to have been 
overcome. ICI-Tasman Limited released a new multi-strain, oil 
based vaccine in Australia in May 1981, called Footvax. It will 
be released in New Zealand in August 1981 through veterinarians, 
who will help the farmer plan its most effective use. The 
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company maintains that it covers all the major strains of footrot 
bacteria in New Zealand and Australia. Assuming this is so, it 
should be a significant improvement on its predecessors. 

If there are still problems with incorporating different strains 
of bacteria in the one vaccine, new technology will eventually 
solve the problem. The production of "super bugs" by gene 
splicing is still in its infancy, but has just performed a great 
service to the animal health world in producing the world's first 
multi-strain foot and mouth disease vaccine. There seems no 
reason why a similar multi-strain vaccine could not be produced 
for foot rot. 

Breeding Resistance 

Nature has provided us with strong evidence that breeding for 
footrot resistance may be rewarding. Amongst the established 
breeds there are some, such as Romney Marsh, which are naturally 
far more resistant to footrot than Merinos. Halfbreds and 
Corriedales occupy an intermediate position. We would be unwise 
not to take advantage of this naturally occurring resistance 

If changing breeds or crossbreeding is not feasible, then it may 
be possible to select within a breed for footrot resistance. The 
genetic approach to controlling animal health problems is a 
recent and favoured one and is no\¥ being used to increase 
resistance to Ely strike, facial eczema and tooth wear. It is an 
avenue of research certainly worth exploring. 

CONCLUSION 

The amount of basic and applied research on footrot must be 
increased. Extra scientific manpower and resources are required 
to reduce the areas of ignorance about this disease. 

There are several priority areas for research: 

Precise evaluation of existing control :neasures and 
dissemination of the results to the farming community. 

Development of multi-strained vaccines with longer protection 
times. 

Basic research on the variability of footrot bacteria. 

Basic research on understanding resistance patterns of the 
different sheep breeds. 

Evaluation of selection programmes within breeds to increase 
natural footrot resistance. 
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DISCUSSION 

Mr A Innes: Would it not be better to offer some reward, such as 
$100,000 or maybe half a million, for people to come up with the 
right answer to this? 

Mr Ross: I am not particularly keen on putting on scientists for 
scientists' sake, but if you pay out $100,000 to a gentleman with 
a cure, you are still going to have to test it before you can 
convince people at seminar days like this, that it is going to 
work. Unless we had the data, you would throw it back in our 
faces. So somewhere along the line you are going to have to 
employ people to test the theories. The carrot is quite 
important, but you still need the backroom boys to do the initial 
testing. 

Comment: I believe that footrot and some other stock thrift 
problems are, in part, nutritional problems. As a scientist, I 
would certainly appreciate the opportunity of getting analyses 
which, as an individual, is exceedingly difficult. If it was 
possible to get analyses done, I feel it would be very worthwhile 
and would contribute very much to our knowledge and methods of 
control. I would like to put forward the view that if you look 
at it from a nutritional side, then I think you get into the 
realms of preventive medicine. If you have got really well-fed 
and healthy sheep they would tend not to get a problem, except 
for a few which, of course, you would cull. 

Question: What is the r-ecomrnended rate for zinc sulphate? 

Mr Familton: The zinc sulphate which has been recommended from 
overseas ls actually 10%, llb per 1 gallon; or if you like it the 
other way, 1 kilo per ten litres. This basically works as a 
disinfectant. Zinc sulphate by itself is also a fairly effective 
astrin~ent, in fact it will probably cauterize and burn a certain 
amount at that concentration. It appears reasonably effective on 
paper. It is one of those things I would probably like to have a 
look at just for an evaluation, particularly in comparison 
against formalin. 

Question: Does zinc sulphate react to a metal trough in the same 
way as copper sulphate? 

Mr Familton: It would not react with a galvanised trough. 

Chairman; Is there any indication that footrot is more prevalent 
at certain times of the year, for example in autumn or the 
spring? Is that just climatic, or are other factors involved? 

Mr Familton: It is probably more of a climatic factor. It is a 
bit like internal parasites. You have got to have a certain 
minimum grass temperature or a certain humidity before you are 
going to get survival of the bacteria. So under certain 
conditions of moisture, temperature and grass humidity you do get 
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spread of the bacteria. We have got to base any control 
programme on these peak periods when we are going to run into the 
problem. It follows basically on what you were saying about the 
degree of improvement we are going to be undertaking and have 
been undertaking in the high country. That is why, over the last 
few years - the last five or six years - we have an increased 
incidence of footrot in the high country. There is the 
improvement in pasture production, a certain amount of irrigation 
coming in to the high country, and consequently the increase in 
footrot has come with that too. 

Question: In the wet you have obviously got footrot or not, but 
in the dry you would be more likely to get carriers. Would that 
be right? As far as eradication goes, in states like Western 
Australia they have completely eradicated footrot and are free of 
it. 

Mr Ross: Western Australia has not eradicated footrot. In fact 
they have pulled in their horns and instead of trying to 
eradicate every outbreak, they have classified two types of 
footrot. One type they get excited about and the other type they 
do not. Basically, the mild sort of footrot which they call 
benign footrot, they do not get the Ministry boys out for, they 
just leave it alone now. They still get excited about the 
seve~e, explosive outbreak. That is when quarantine comes in and 
the Ministry people come in with advice, etc. Basically 
speaking, Western Australia has not been able to eradicate 
footrot and they conveniently lowered the visibility of the 
problem by dividing footrot into two categories. 

Question: Should we disinfect shears between sheep, or would 
running them through a bath afterwards be sufficient to stop any 
infection? 

Mr Familton: In theory, yes, you should do it, but in practice 
it is going to be impossible, mainly because your disinfectants 
are not going to be good enough, particularly with the materials 
you are taking in with the disinfectants. This is going to 
reduce the effectiveness of the disinfectants over a period of 
time. I think the policy is good in theory but it is going to 
break down in practice. I do not suggest that we should not try. 

Question: What is the effectiveness of the treatment that we 
give by way of disinfectant against the organisms when they are 
in a dormant state in these carrier animals? 

Mr Ross: The bacteria are easy to kill if you can get at them. 
Footrot bacteria like to grow in the difficult-to-get-at tissues 
between the hard hoof wall and the soft internal tissues of the 
foot. If you want to use antibiotics or antibacterial 
disinfectants on the outside of the hoof, you have got to lift 
the horny layer to expose the organisms. Mr Fami lton mentioned 
that they do not like air. They will not grow in air at all. 
Paring must be done if you want to try to get at the bugs from 
the outside: (a) to let the air in and (b) to let the 

17 



disinfectant in. Once you have done that, nearly any 
antibacterial substance - salt, vinegar, or anything else - if 
you put that where the bug actually is - will get good results. 

Question: This worm that you speak of - Strongyloides - that 
invades the body of the animal - is that not an intestinal worm 
which can be controlled? 

Mr Familton: Yes, most of the drenches are very effective 
against the Strongyloides worm. It is probably not much of a 
problem either. We get levels of it in lambs in the springtime 
and levels of it in the older sheep, but it never rises to a 
point where it does too much damage. There have not been many 
epidemiological studies done on it to find out how long it lasts 
on the pasture. We just do not know enough about it. We do know 
it does cause an ulceration in the interdigital area of the foot 
and that is probably one of the causative factors in a lot of the 
outbreaks of scald that we see. 
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CROPS FOR COLD CLIMATES 

* Richard N Rowe 

With the possible exception of regions of extreme climate, such 
as the polar ice-caps or moistureless, stony deserts, Man has 
managed to select plants of one kind or another which he can grow 
as a source of food in most parts of the world. In many areas 
the plants are not indigenous to the region where they are grown 
as crops. Many crop types, as selected from the wild state, 
would fail to survive without Man's constant agricultural 
husbandry and his selection of cultivars better suited to the 
environment in which he wishes to grow them. Wheat, for 
instance, is native to the dry regions of the Middle East, yet 
today we find it grown over large areas of the world with 
climates different from its place of origin. Given enough 
capital, expertise and chemical and physical inputs, virtually 
any crop could be grown anywhere, even in space. 

The question is not so much what crops can be grown in cold 
climates, but what crops can be grown profitably or more 
competitively than in another region. It is tempting to assume 
that, because crop plants are growing in a home garden, they can 
be grown economically on an agricultural scale in that region. 
Such assumptions have led to many dismal financial failures in 
the past. Also, many factors which lead to the growing of a 
profitable crop may have little to do with the suitability of a 
crop to a particular climate. Land cost, transport costs, the 
extent of the market for a particular crop and the number of 
ccmpetitors may have far more to do with profitability than 
climate. 

One of the major difficulties with cold climate crops is that a 
considerable amount of the world's food production occurs in such 
climates, with all the advantages of proximity to markets and 
government financial and technical supports of all conceivable 
kinds not readily available to the New Zealand grower. The small 
home market in New Zealand, in which some monopolistic control 
can be applied, is already well supplied with most food-stuffs 
and the only opportunity to expand is to displace some already 
existing product from the market, create a new product, or look 
for overseas markets. 

Technological advantages leading to cheaper production are 
difficult to keep exclusive and are only an advantage if they are 
continually being reinforced. For example, mechanization of 
blackcurrant harvesting can give an advantage over hand picking, 
but the same technology is, or will be in time, available to 
other potential competitors. The one real advantage that New 

* Professor of Horticulture, Lincoln College. 
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Zealand does have is that it is in the Southern Hemisphere and 
out of season production with the Northern Hemisphere may create 
opportunities for certain products. In some rare situations a 
combination of climate and soils may be so good for a particular 
crop that its quality may be outstandingly better than that 
produced elsewhere and thus give a competitive price advantage. 

Before talking specifically about crops which might be suitable 
for cold climates in New Zealand, it should be pointed out that 
many crops will grow quite successfully within a wide range of 
annual temperature extremes. Particularly with crop types which 
have a long history of breeding and selection, cultivars are 
often available which allow them to be grown in far wider 
climatic ranges than their original wild or cultivated ancestors. 

In considering temperature adaptation, it is important to 
understand that there are two components of annual temperature 
which are critical in selecting horticultural species or 
cultivars for a particular region. The first is the temperature 
range which occurs during the normal growing season of the crop 
and, equally important for species which are dormant during the 
winter, the winter temperature range. Specific species, or 
cultivars of a species, require a certain number of heat units 
during the growing season before they can grow and mature. 

In warm climates this may be achieved rapidly, while in cooler 
climates the crop may do just as well, provided the growing 
season is long enough. Some types require less heat than others. 
Some fruiting types in particular also need to experience a 
certain period of winter cold before they will come out of winter 
dormancy. The suitability of a given crop will, therefore, 
depend on the correct combination of heat units in the summer and 
the correct amount of winter chilling, before they will produce 
effective crops. Lack of extremes of temperature during the 
summer can improve the quality of certain fruits. Provided 
irrigation is available, dry summer climates can reduce pest and 
disease problems which affect crop quality in warm, wet climates. 
Extremely cold winters and relatively dry, warm summers may, in 
fact, be ideal for many fruit crops. It therefore depends 
largely on what one considers to be a cold climate which 
determines the crop or cultivar chosen. 

In general terms, it is true to say that the further we move 
south in New Zealand, th~ colder the average temperature and the 
shorter the growing season, if frost at either end is considered 
to be the mark of the beginning and end of a season. Equally, it 
is true to say that the higher the elevation, the colder and 
shorter will be the growing season. Within these general 
observations, things such as prevailing wind direction, 
topography aspect and wind protection may create variations of 
climate in a particular locality. These may be sufficiently 
profound to create peculiar mesa-climates which are sufficiently 
different to allow crops to be grown which would be unsuitable 
for the whole of a region. I suggest that the prevailing 
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westerly cyclonic weather patterns and the topography of the 
Southern Alps have created many such meso-climates in the South 
Island of the country. Central Otago is one area which survives 
as a fruit growing district because of a specific meso-climate 
which is different from the dominant climate of the broader 
region in which it exists. 

Taking all these factors into account, the following 
horticultural crops could have potential for the colder climates 
of New Zealand, particularly when land prices are relatively 
cheap compared to other places. 

Apples 

The world is well supplied with apples in overall terms. The 
present total New Zealand production only represents 0.3% of 
world production. However, a combination of good marketing, 
Southern Hemisphere advantage, high quality, a good range of 
sought-after varieties and high yields has allowed New Zealand 
apple crops to be sold profitably on world markets in recent 
years. In terms of yield, it is unlikely that many places in New 
Zealand will out-yield apple production in Hawkes Bay. Land 
prices in that area and other more traditional areas such as 
Auckland and Nelson have risen steeply in recent years. In 
addition, there are markets for well coloured, elongated Red 
Delicious apples, particularly in South East Asia. This type of 
apple is better suited to cooler areas such as exist from 
Canterbury to at least as far south as Central Otago. 

Pears 

Pears for processing, local markets and fresh export are in short 
supply in New Zealand. There are two types of pears: the 
European and Oriental pear. The European pear is the type which 
has been the traditional one grown in New Zealand. The Oriental 
or Nashi type pear is crisp and very similar to an apple in 
appearance and is the one th~t is most commonly eaten throughout 
Asia. Both types have export potential and, with correct 
selection of varieties, can be grown in the same areas which suit 
apples. However, the supply of planting material of suitable 
Nashi varieties is very limited and our experience of growing 
this type is almost non-existent. Only high quality fruit of 
this type has any value. 

Stone Fruits 

This group includes peaches, nectarines, apricots, plums and 
cherries. All will grow in areas with cold winters and warm, dry 
summers. Experience in Central Otago shows conclusively that 
high quality stone fruit can be produced under irrigation and 
with adequate frost control. Apart from quality aspects 
resulting from the warm, dry summers, such meso-climates have the 
advantage that good quality mid-season varieties mature many 
weeks later than northern areas. With the possible exception of 
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South America, few places in the Southern Hemisphere can produce 
high quality fruit as late as Central Otago. This opens up the 
potential for export of fresh stone fruit, both to Australia and 
to countries in the Northern Hemisphere, without competing with 
North Island, Australian or Northern Hemisphere producers. The 
emphasis should be on high quality, late season production. 

The high quality of apricots in particular and the potential for 
sun dried apricots makes it an attractive dry fruit proposition, 
provided good management and high yields are achieved. Few 
places in the world can produce a product to compare with the 
Central Otago dried apricot. I suspect that if we look closely 
enough we will find other areas in southern New Zealand with 
similar potential. Dried prunes are another crop which could be 
grown successfully, but I am not sure of the market opportunities. 

Berry Fruits 

There are a wide range of berry fruits which grow successfully in 
cooler climates. Mechanization of harvesting of bramble berries 
such as blackberries of various types, raspberries, black and red 
currants, gooseberries and blueberries, has made these crops much 
more attractive than previously. Strawberries can be grown, but 
they still have a high harvesting labour input. It must be 
remembered that many other parts of the world can also produce 
these crops and careful thought would need to be given to 
marketing before widespread planting is advisable. Out of season 
fresh fruit production would be the best option to take advantage 
of our Southern Hemisphere situation, but this would require 
extremely reliable transport systems before we could consider 
this form of production. 

Vegetable Crops 

Two vegetable crops which do well in cooler climates and have 
export potential are asparagus and globe artichokes. There is a 
good demand for both in selected Northern Hemisphere markets for 
fresh products. Both have potential as an export process crop 
and some form of processing would, in the long term, be necessary 
to remove produce which does not meet the high quality demands of 
the premium fresh produce markets. 

There are a range of other crops such as cabbage, cauliflower, 
broccoli and brussels sprouts which can be grown successfully in 
cold climates, but the export market for such produce has not 
been determined. I am not sure that the cold climates of 
southern New Zealand confer any particular advantages on these 
crops, but some, such as frozen broccoli, may be worth 
investigating. 

While in Malaysia, I was interested to learn that $25 million 
worth of fresh, green shallots are imported into that country 
each year. The export potential of this crop needs close 
investigation, but it can be grown successfully in cooler 
climates. 
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Flowers and Bulbs 

There are a very wide range of flowers and bulbs which can be 
grown in cold climates. Cut flowers require a convenient and 
reliable transport before they can be considered for export. 
While bulbs are easier to handle and transfer, breaking into 
world markets requires marketing and production expertise. 
Access to suitable cultivars would be necessary. Unfortunately, 
many of these are very closely held by private overseas 
companies. Arrangements, no doubt, could be made if the price 
was right for both parties and co-ordination with Northern 
Hemisphere production could be achieved. However, this is not 
for the faint-hearted or the novice. 
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CLIMATE DATA FOR AGRICULTURE 

. * Dr Richard W Heine 

The existence of this session reflects the interest in New 
Zealand of extending agricultural activities into new varieties 
and new crops; with the on-going search for new locations, 
generally in more marginal areas. This has led to the problem of 
matching new species and varieties to their environmental 
requirements, complicated by the fact that their physiological 
constraints are restricted in regard to frost conditions and the 
length of the growing season. 

Agricultural meteorology provides a data base for management 
planning decisions and operational activities for crops and 
animals. While meteorology is traditionally confined to the 
above-ground environment, agrometeorology includes in its scope 
the climate of the soil, its temperature and moisture status. 

Agrometeorological based management planning covers: 

1. Crops 
(a) 
( b) 
( c) 
( d) 

selection for a given locality involving: 
air temperature, 
rainfall, 
soil moisture and temperature, 
the hazards of frost, drought and wind; 

2. Climate modification requirements including: 
(a) shelter and shade, 
(b) irrigation and drainage (soil moisture), 
(c) glasshouses and mulches (air and soil temperatures), 
(d) frost protection. 

Measurements Involved 

Agrometeorological data is based on standard climate readings and 
soil temperatures. The most important .measurements needed for 
cold climates are air temperature and frost data, although 
rainfall. will become an important consideration during the 
growing season. 

Frost information comes from the grass minimum thermometer 
(Fig.l). Officially, a ground frost is said to have occurred 
when the grass minimum thermometer reads minus 1°c or lower. To 
describe frost severity, the following terms are used: 

slight frost between -1°c and -3°c 
moderate frost between -3°c and -6°c 
severe frost between -6°c and -9°c 
very severe frost below _goc 

----------------------------------------------------------------* NZ Meteorological Service, Wellington. 
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FIG. 1 
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GRASS MINIMUM THERMOMETER 

A screen, or air frost, which is not as tommon as a ground frost, 
is said to have occurred when the air temperature falls to zero 
in the standard meteorological instrument screen l.3m above the 
ground. 

Of equal importance to the actual measur~ments are the set of 
indices derived from those observations. They are: 

- soil moisture storage (calculated from wind, sunshine, 
temperature, rainfall and humidity readings: 

growing degree days (calculated from maximum and minimum 
temperature readings); 

chill units (calculated from maximum and minimum temperature 
readings). 

The last two are measurements of the length of the possible 
growing season and the dormancy period respectively. Growing 
degree days are obtained quite simply by counting up the number 
of degrees above a selected base temperature (Fig. 2A), using the 
daily mean temperatures. 
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Chill units are obtained from a graph (Fig. 2B), also using mean 
temperatures. As can be seen from that diagram, temperatures 
above 15°c and below zero do not count for chilling purposes. 
Like the growing degree day units, chill units are added on a 
daily basis. 
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For a cold climate the chill unit requirement will hardly be a 
problem, but the growing degree day total may well be. Knowing 
these requirements enables us to estimate average harvest dates 
and allows us to screen an area for a proposed crop. The white 
Riesling grape, for example, needs at least 180 frost free days, 
less than 900mm of rain per annum and 1000 - 1200 growing degree 
days (base 10 degrees C) between October and April. Thus we can 
select possible areas worth investigating. 

Meteorological Service Network 

The Service has about 350 climate stations, plus 1200 rainfall 
stations and 50 synoptic stations (reporting in real time), some 
of which are automatic. Clearly the size of New Zealand means 
that we cannot record the climate of each valley and, in fact, 
the network tends to be grouped around population distribution. 
Such data represent, therefore, the first stage in evaluating 
sites for new crops. 

How, then, do you obtain information on a small scale for your 
farm? The obvious course of action for those interested in 
diversifying is to make your own weather observations. Basic 
needs are quite simple: 

1. a maximum-minimum thermometer for air temperature; 

2. a grass minimum thermometer for measuring ground frost; 

3. a rain gauge. 
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For air temperature, the most convenient thermometer is the 
combined maximum-minimum thermometer of the Six type {invented by 
James Six in 1872). This is shown in Figure 3. 

FIG. 3 
I 

SIX S COMBINED MAXIMUM-MINIMUM THERMOMETER 

This gives you the maximum and minimum temperature over any 
period and the temperature of the air at any time. You can then 
calculate the mean temperature for the previous day if you make 
your observations at 9 a.m., which is the official time for 
making climate observations~ It is simply the average of the 
maximum and minimum readings. The most important requirement in 
measuring temperatures is to have a suitable housing {or screen, 
as it is called). Figure 4 shows a simple one, suitable for a 
Six thermometer. It should face south, and the more wind that 
whistles past the better. 
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The diagrams presented here are taken from Weather and Your 
Garden (New Zealand Meteorological Service, Miscellaneous 
Publication 168), which also contains information on plants, 
climate and frost. This is available from the Government 
Bookshop at $1.85. 

DISCUSSION 

Question: What is the significance of the chill period? 

Professor Rowe: Many plants that are deciduous during the winter 
become dormant because of shortening days and lowering 
temperatures. They drop their leaves as they prepare themselves 
for the winter. They also have a safety mechanism which prevents 
them from coming out of this dormancy until everything is nice 
and safe. The way many plants have developed is that they have 
an inbuilt time clock which measures the amount of accumulated 
cold. They will not break out of dormancy until they have 
experienced a critical amount of accumulation of cold. Until 
they have passed that, even if the temperature gets warm during 
that period, the plant will stay dormant. Once it has met this 
chill requirement, or gauged that it is safe, when the warm 
temperature comes, the plant is ready to break out into leaf and 
flowers will emerge. Therefore the importance of the chilling is 
to do with the survival mechanism of plants which grow in cold 
climates. 

The heat units, on the other hand, are important in that part of 
the year when the plant is growing. The rate at which the plant 
develops is dependent on temperature. The warmer the 
temperature, generally the faster things happen. There are some 
parts of the world where you cannot grow, say, stone fruit, 
because they never have enough cold even though there is adequate 
heat during the season for growth. If you grow such a crop it 
fails to come out of dormancy. If you start with them already 
growing, they never go into dormancy and you have some peculiar 
looking plants. 
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WHERE ARE WE WITH RABBIT CONTROL? 

A FRANK OPINION ON THE MANAGEMENT OF 
RABBIT CONTROL IN THE HILL AND HIGH COUNTRY 

* J. Bell and J.M. Williams 

Despite a century of constant control, the rabbit is still in the 
hills and in some areas it continues to be an agricultural 
problem. Rabbit numbers rise and fall, but Man seems able only 
to modify the peaks rather than change the long term trends. In 
areas where there have been significant changes in Man's land and 
domestic animal management there is good evidence of a long term 
reduction in rabbit numbers. This is a combination of rabbit 
control and land management. In pest management terms it is 
of ten called an integrated approach to control and certainly it 
is a modification of the pest's habitat combined with direct 
killing. 

In this paper we would like to look at the costs involved in high 
country rabbit control and what it is that we are protecting. 
Then we will consider some ideas for modifying present approaches 
to control, taking advantage of our knowledge of rabbit biology 
in the hills. Rabbit biology differs in the hills to the plains, 
so I would like to make this distinction. Any form of pest 
control requires a good understanding of the pest's distribution, 
numbers, potential for increase and likely effects on landscape 
and production. The areas we will consider as hill country, in 
this paper, are examples of those properties surveyed by TGMLI 
for their production surveys, with others of a lower altitude 
than thaf which is normally covered by the definition of high 
country. A sample of the pest boards within our definition is 
shown in Figure 1, along with samples of boards classified as 
mixed hill and plains and plains with coastal hills. 

Four questions define the topic question "Where are we with 
rabbit control?": 

1. What is the size of the problem? 

2. What production is being protected, and what is the 
cost? 

3. What effects do rabbits have on high country production 
and landscape? 

4. How do the answers to these questions compare with 
those for lowland or downland areas? 

-----------------------------------------------------------------
* Research Division, 

Christchurch. 
Ministry of 
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FIGURE 1: Pest Boards classified into high, mixed hill-plains 
and plains-coastal hills in the S.I. of New Zealand. 

High 

Mixed Hill Plains 

VI/I/If/A Plains Coastal Hills 

PEST DESTRUCTION BOARDS 

Let us look at these questions in turn. What is the rabbit 
problem in our defined high country today? To be quite honest, 
there are no complete biological survey data available to answer 
that question. Certainly there are none which enable us to 
relate the problem in detail to the impact oE rabbits on 
agricultural production or land stability. 

However, we can look at some general aspects. How much is spent 
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on rabbit control in a range of high country boards, assuming 
that the money spent is relative to the problem. Looking at 
total expenditure for the high country boards in Table 1 to March 
1981, we find it represented nearly 20 percent of the national 
total, or $2.03m from $10.3 million. These boards, however, only 
totall*ed 14 percent of the area covered by autonomous pest 
boards • 

So, using this fiscal yardstick, it would seem that the rabbit 
problem is greater in the high country than in the rest of the 
pest board area. We would like to stress, however, that this is 
a measurement which under-represents the problem, because excess 
money is spent on rabbit control on lowland areas. Comparison of 
rabbit numbers at a few lowland and hill country sites indicates 
quite large differences. Favourable hill country, particularly 
in Central Otago, can carry high rabbit numbers, for example, up 
to 70 rabbits per spotlight kilometre compared with between one 
to three per kilometre in lowland areas. The highest*~f these 
figures could approximate seven rabbits per hectare • Most 
rabbit populations are well below such levels. 

The Ministry of Works and Development NWASCO (National Water and 
Soil Conservation Organisation) Land Resource Inventory has 
provided the base to correlate the ecological understanding of 
rabbit potential on a national data system. The system 
classifies the whole of New Zealand into minimum units of 60 - 80 
hectares according to rock type, soil, slope, erosion degree and 
type and type of vegetation. In addition, it includes livestock 
carried on all land types and the fertiliser requirements of 
each. This is available in map or computer form for each pest 
board. 

Utilisng the land resource inventory with topographical maps, 
some land was considered to have little or no rabbit potential, 
including land over 3000 ft altitude, indigenous and exotic 
forest, high-production pastoral and crop land and swamp. All 
other land was considered to have some potential. Using this 
survey data we have attempted to compare production values and 
the costs of protection on high country, rolling land and plains 
(Table l). 

The high country boards of the Mackenzie, Maniototo and Alexandra 
Basins have mean stock units per hectare of 2.24. Boards with a 
mixture of hill country and plains area have a su/ha of 3.83 and 
plains or coastal hills areas have a su/ha of 6.95. 
-----------------------------------------------------------------
:*2.43 million hectares from 17.8 million hectares. 

i.e., equating 10 rabbits to a ewe equivalent and therefore 
0.7 stock units per hectare for rabbits. 
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TABLE 1: Comparison of average stock units per hectare, costs of 
rabbit control per stock unit and costs of control per 
hectare on three classes of rabbit-prone land (1979-80 
costs). 

Board 

H Tekapo 
I Pukaki 
G Mackenzie 
H Omarama 

Lindis,Hawea 
C Alexandra 
O Hawkdun 
U Roxburgh 
N Upper Mataura 
11 Kurow 
R Upper Clutha 
y 

Mean 

H 
I Marlborough 
L Kaikoura 
L Amuri 

Waikari 
Ashburton 

P South Cantebury 
L East Otago 
A Mt Wendon 
I 
N Mean 
s 

Ashley 
C Plains 
O Saddle Hill 
A Bruce 
S South Otago 
T South Southland 
A Mid Southland 
L West Southland 

Mean 

Mean 
su/ha 

0.84 
0.92 
1.45 
2.05 
2.32 
1. 96 
3.07 
3.27 
3.64 
2.41 
2.78 

2.24 

3.14 
3.20 
3.51 
3.45 
2.08 
4.57 
3.79 
6.90 

3.83 

4.35 
5.42 
5.87 
6.78 
8.91 
9.15 
6.88 
8.31 

6.95 
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Cost per s/u 
on rabbit 

potential area 
$ 

1.11 
1. 22 
0.38 
0.65 
1.31 
1. 44 
0.47 
0.36 
0.26 
0.64 
0.69 

0.77 

0.30 
0.27 
0.42 
0.44 
0.85 
0.27 
0.25 
0.19 

0.37 

0.27 
0.46 
0.19 
0.18 
0.13 
0.08 
0.29 
0.20 

0.22 

Cost per 
ha stocked 

$ 

0.82 
0.91 
0.49 
l. 09 
2. 4 2 
2.83 
1.18 
0.98 
0.60 
1.18 
1.27 

l. 25 

1.11 
l. 75 
1. 04 
0.91 
0.51 
0.62 
0.96 
1. 04 

0.99 

0.49 
0.69 
1. 02 
1. 29 
1. 01 
0.78 
0.85 
1.10 

0.90 



When we look at expenditure per hectare, the highest cost is on 
the high country with a mean of $1.25 per hectare. Hill country 
and plains areas cost 99c per hectare and lowland country 90c per 
hectare (Table 1). From this data we have established that high 
country costs more per hectare for rabbit control than any other 
class of country and that our base stock units per hectare are 
the lowest. Can this expenditure be justified? Why are we 
spending this money? What are we protecting? This leads on to 
question 3 What effect do rabbits have on high country 
production and landscape? 

The common justification raised for spending the money is that it 
is an insurance premium to protect the low country from the 
hordes of rabbits that will reinfest it from the adjoining areas. 
From what we know of the biology of rabbits on various classes of 
land, however, the farmers on developed country with few rabbits 
get no more benefit from the control of rabbits on the high 
country areas than do the city dwellers. The effect of rabbit 
numbers on the erosion of the high country has been stressed in 
conversations with runholders. Without doubt a combination of 
destructive management practices for sheep and the presence of 
rabbits denuded the pasture and allowed erosion of soil by heavy 
rain or high winds. However, the high erosion rates recorded now 
in some high country regions, for example the Upper Shotover, 
appear similar to rates measured in catchments of similar relief 
and climate elsewhere in the world. It seems unlikely, 
therefore, that human intervention has played a substantial role 
in inducing the moderately rapid erosion exhibited in the schist 
mountains. The effect of rabbits on erosion rates could be minor 
compared with the natural processes which occur in the 
~egion2,2a. This is not to imply, however, that the rabbit/sheep 
mix in some areas has not been particularly destructive. Which 
of these two animals is the pest? 

The beneficial effect of rabbits on production is more readily 
measured. Documentary evidence of the effect of high rabbit 
numbers on the decline of stock numbers and falling wool clips in 
individual properties and of the change attributable to rabbit 
control from a downturn to an increase in stock numbers or wool 
weights, has be~n published by the Economic Service of the Meat 
and Wool Boards • It provides very real justification for rabbit 
control. Rabbits are selective feeders and graze vegetation 
closer than sheep, altering pasture composition so that stock do 
not do well. In an <irea favourable to rabbits, it is necessary 
to have a minimum rabbit population if viable sheep farming is to 
continue. 

Rabbit control programmes should not be carried out 
automatically, but should be directed only toward those farmers 
with problems severe enough to justify the investment in control 
measures. The simple guiding maxim is that the benefits in 
dollars saved by reduced damage must exceed the costs of control. 
Although this seems obvious, benefits and costs are often 
inadequately considered, either in the research and development 
of control techniques, or in the use of these techniques when 

37 



they become operational. The reason is partly political, where 
pressure is often directed towards the solution of pest problems 
for public relations purposes, regardless of economic efficiency. 
With the high costs of labour and fuel, the large areas of high 
country that are difficult for rabbit control and have low stock 
numbers and thus financial returns, may be approaching an 
economic threshold beyond which control is not justified. 
Possibly the desire to generate overseas funds from such country 
is so great that the State is prepared to subsidise control costs 
to uneconomic levels. What are the alternatives? Can rabbit 
control in the high country be economic? We believe so and will 
f irially look at a few possible control strategies. 

The population dynamics of the rabbit in the high country are 
quite different from that in the lowland areas. The breeding 
season is shorter and more sharply defined. This is balanced by 
a greater: survival of young through the breeding season until the 
late autumn/winter ·when, depending on the severity of the 
climate, there is a major reduction in numbers. The pest board 
is another enemy of the rabbits and it must add its weight at the 
right time to achieve the maximum effect. Untimely killing of 
rabbits may only remove an expendable surplus without affecting 
the number surviving until spring. The knowledge of the 
distribution and density of rabbits on a farm, or over a whole 
pest board area, is another: very basic requirement of good 
control strategy. This is possible with location maps and a 
density scale to follow changes through the seasons. Such data 
allows the rabbit problem to be evaluated and a control strategy 
developed. Sever-al options may be open, including just 
monitoring the population or reducing numbers with poison. 

The first of these strategies may sound like heresy, but the 
natural fluctuations in population as observed by regular density 
counts have shown that, even in Central Otago, populations can be 
relatively stable. They do not necessarily continue to increase 
if left unchecked (Fig. 2). The level of damage to pasture may 
not be suf Eicient to affect its stock carrying capacity. 

If cont~ol by poisoning is decided upon, timing is critical. 
Control should be applied when the natural mortality factors 
have taken their heaviest toll and then only in those years when 
there is a natural decline in the population. Figure 2 
illustrates th1= fluctuations of an uncontrolled rabbit 
population. The nadir in population was in mid-winter when 
natural mortality took its toll. This is the best tiine for the 
application of control to push the population below its base 
line. If control is applied before this it does not necessarily 
add to the l-~ffect of natural mortality. Instead, it is culling 
which may produce no r:eal reduction in numbers surviving the 
winter; numbers may, in fact, be higher. 
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FIGURE 2: Changes in numbers of rabbits seen in a spotight beam 
on a fixed route over 500 acres in Central Otago. 
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A simple theoretical study by Murton (1965)4 highlights this 
point (Tabl'.:~ 2). The population is limited by food supply, 
which, for this example, is not replenished over- a limited 
p8riod, as in winter, with no growth. The population is 
contained thr-ough social competition before food stocks reach 
dangerously low levels. If each individual eats one food unit 
per- unit of time, population balance is achieved when there is an 
excess of one food unit per- individual. In other words, 2000 
food units will support a population of 1000 individuals and will 
continue in proportion. 
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TABLE 

Units 
(time) 

1 

2 

3 

4 

5 

2: Some theoretical 
manipulating the 
the food supply 
(Murton 1965). 

consequences of artificially 
population size of an animal or 
with which it is naturally in 

Natural Popn 50% 20% Reduction 25% Food 
Food Equiv Killed Long Period Reduced 

Index Pop FI EP FI EP FI EP 

2000 1000 2000 500 2000 950 1500 1000 

1000 500 1500 500 1050 525 500 250 

500 250 1000 500 575 287 250 125 

250 125 500 250 338 169 125 62 

125 62 250 125 219 109 63 31 

After one unit of time (a week or- a month), 1000 food units will 
be eaten and the remaining 1000 food units will now only support 
500 animals. Death redresses the balance. After five weeks or-
1nonths, with a decreased food supply and reduced population, 
spring comes. Food is no longer a limiting factor and we enter 
the breeding season with 62 individuals. If control occurs and 
50 percent are killed at the start of this period, food supply is 
no longer limiting until the third period and spr-ing is entei:-ed 
with a higher- population than before. If we control several 
times, reducing the original population by 20 percent, we are 
more successful than if W8 kill 50 percent at once. A smaller 
number will enter the breeding season. If we reduce the food 
supply by 25 percent first, we have a greater effect on the 
population than the reduction. The principle here is that the 
farmer can reduce rabbit numbers by grazing management. It is as 
yet untested but is theoretically possible. The pest board can 
then lower numbers further by control at the critical period of 
food shortage before breeding commences. 

_t\ not her aspect of cont r o 1 ti rn in g is when to a pp 1 y it. Figure 2 
indicates that in some years the overwint~ring population was 
<Jreater at Butchec's Dam than in other years. Strategically, the 
best time to apply control is in years when numbers are lov1est. 
This is the approach advocated in northern New South Wales and 
Queensland. Control is applied when populations are reduced to 
below normal level by drought. This approach gives the best 
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return on control effort. 

Strategic control, as outlined above, puts great demands on the 
skill and judgement of pest board supervisors. They need a lot 
of detailed information on rabbit distribution, density and past 
history. From this information they are able to assess which 
areas have the highest rabbit potential and to plan control 
accordingly. Areas of highest priority would be established and 
priority should radiate out from there as information from 
several seasons' observations accumulates. The process should be 
an ongoing collection of population data and influencing factors 
of weather, pasture and farm management. 

It is these final aspects of habitat and farm management that 
need closest scrutiny. How do we marry rabbit control and other 
facets of land management to increase the permanent effects of 
contr-ol effort? The Molesworth example is the high country 
classic which is so well known it does not need repeating. Vast 
areas of New Zealand's more productive farmland have gone through 
a similar transformation. Good rabbit control in the early post 
war years, along with marked farm development has resulted in 
the creation of an unfavourable environment. Natural constraints 
on rabbits are now so great in many areas that regular control is 
not required. Recently we have accumulated considerable data on 
this aspect by monitoring areas with no control and looking at 
the number of rabbits shot in other areas over a long period, as 
in North Canterbury and Western Southland (Fig. 3). 

The major point we are trying to make is that long term progress 
in reduction of rabbit numbers only occurs where the environment 
is ~ade unfavourable. If there is little or no scope for changes 
in the rabbits' habitat, every effort must be made to carefully 
evaluate whether control will have any benefits and when to apply 
it for maximum effect. This is what usually happens at 
Molesworth now. There are still rabbits there, but they are 
certainly not chased as they are in Western Southland. In the 
1980/81 year, Molesworth had a budget of -$36,500 for the whole 
property of 180,000 ha (20.3c per ha). Other boards in the area 
(Marlborough, Kaikoura, Amuri) have rabbit costs from 50-83c/ha. 
The secret of Molesworth is that control is done where and when 
needed. There has also been a change of far-m management from 
sheep to cattle grazing. In addition, Molesworth has no large 
board infra-structure to maintain. 

In summary, there is still a rabbit problem in some high and hill 
country areas, but it is confined to the high country and there 
is little evidence today that it will spread to lowland areas. 
We must always ask vvhat each rabbit control operation achieves 
and at what cost. If the cost is too high in relation to real 
benefits, we must adopt a new approach. 
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FIGURE 3: Rabbits killed per year on Western Southland Pest 
Destruction Board. 

'U 

°' -
(/) 

10 

6 

~ 4 
0 
L... 

'+--
0 

(/) 

'U 

§ 2 
(/) 
:J 
0 

.r::. 
f--

62 64 66 68 70 

Year 

42 

11•••·············· 

72 74 76 78 



1 

2 

REFERENCES 

Hughes, J.G., Gough, J., Wardell, P.J., 1974: High country 
production survey 1972/73. Tussock Grasslands & 
Mountain Lands Institute Review 2a:-----

Pearce, A.J., 1977: Management implications of the geology of 
New Zealand mountainlands. NWASCO seminar clarifying 
high country water and soil problems. TGMLI, Lincoln 
College, May 1977. 

2a Griffin, B.J., 1980: Erosion 1 and rabbits on Macquarie Island. 

3 

4 

Some comments. Proceedings ~£ the Royal Society of 
Tasmania 114: 81-83. 

Warner, A.O., 1956: Rabbit destruction in Central Otago. NZ 
Meat & Wool Boards Economic Service Bulletin 2: 1-2.S:-

Murton, R.K., 1965: Natural and artificial population control 
in the wood pigeon. Annal~ of Applied Biology ~: 
177-92. 

43 





COMMENT ON "WHERE ARE WE WITH RABBrr CONTROL?" 

* G.J. Foley 

In commenting on Jim Bell's and Morgan Williams' paper on ''Where 
are we with rabbit control?", I would like to begin by recalling 
the incident of the sailor found beaten up on the footpath late 
at night. To the question from the policeman "How would you 
describe the person who attacked you?" the sailor replied "Oh, 
not again! That is what I was doing when he attacked me!" 

To a n s we r "W he re a re we w i th r ab b i t cont r o 1 ? " we mus t s tart by 
looking at the past and considering what has been achieved. From 
a situation of disaster 30 to 40 years ago, great strides have 
since been made. We have now arrived at a situation of realising 
that further progress must measure up to cost efficiency. 

At the risk of being considered rude, I would ask "Do we as 
farmers know the answer to the question "What is the difference 
between ignorance and apathy?" If we do, that is fine, but if 
our answer is "We don't know and we don't care", we are not going 
to be able to make sound judgements on land protection, 
particularly in the area concerning rabbit control in the future. 

Because of the change in taxpayer funding in pest destruction, 
farmers have had to become more aware than ever that work done by 
pest boards must be seen to be more efficient. The dollar-for
dollar subsidy has gone and any funds invested by the taxpayer 
through the Ministry of Agriculture have to be allocated by the 
statutory body, the Agricultural Pests Destruction Council, 
taking into account the following conditions: 

(a) the extent to which the district of the board is infested or 
is in danger of being infested by pests; 

(b) the effects or likely effects of any pest infestation on 
agricultural production in the district; 

(c) the financial position of the board, including the ability 
of the ratepayers in the district to finance control 
operations; 

(d) the methods of control employed by the board and an 
assessment of its efficiency; 

(e) other matters relevant to the achievement of cost effective 
pest control. 

-----------------------------------------------------------------* Agricultural Pest Destruction Council, Robinsons Bay. 
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'rhe next question must be "How do we get this information to make 
a valued judgement on necessary money and expertise to carry out 
the work?" The latest scientific thinking, I am told by Jim and 
Morgan, is based on facts and indicates that monitoring and 
mapping must be considered when planning needs for a future 
period. One of the greatest difficulties involved in this sort 
of strategy is that we, as farmers, become suspicious of motives. 
Mapping, monitoring and planning must not be used as regulatory 
systems of themselves, but used to make predictions. Those 
predictions must be correct or all credibility will be lost. For 
instance, Morgan's formula sys tern of distribution of T.P.I. into 
pest boards appears to regulate money supply rather than predict 
where we could expect problems to occur. While our scientists 
have certainly achieved much in disproving many accepted facts 
about rabbits, they are not yet, I believe, in a position to 
predict conclusively what could be expected to happen to rabbit 
populations given certain conditions. I believe that they will 
be able to do so some time in the future. 

I would make the point that before anyone is convinced that a 
certain course of action is correct, he has to be receptive to 
the idea and willing to try it. To be receptive, he has to see 
that it will work. Nothing but good can come out of further work 
in monitoring and mapping of rabbit populations. Farmers may find 
it difficult to give up the idea that rabbits must be 
exterminated expeditiously. Many long-held ideas cannot be 
altered overnight. To compare Molesworth with one manager in 
control of land management to a board area of sometimes more than 
2,000 land managers is not an equal comparison because all those 
people will be organising their land management individually. 

My next point is on the necessity for the board structure in pest 
destruction. If "Ne look back, it was not until the formation of 
boards that effective control of the rabbit was organised. Where 
an occupier had successfully controlled his problem, quite often 
his neighbour had not, and it was a losing battle. The 
inspectorial system was tried but it did not work because of lack 
of co-operation and unsuccessful policing. The formation of 
boards led to funding by ratepayer and taxpayer. In most areas 
now, the continuation of ratepayer and taxpayer input under a 
disciplined and democratic system is the only way that further 
progress will be made. 

Methods of control of the rabbit are of much more importance 
today. There is no doubt that poisoning is much more economic 
than dog and gun or night shooting. Accepting the fact that in 
some areas bait acceptance is causing difficulty, the man hours 
involved in carrying out control operations weighs heavily in 
favour of poisoning. Work on anticoagulants such as Brodifacoum 
indicates that control on a self-help basis could be carried out 
on 10 acre blocks around homesteads and other minor areas which 
may be infesting adjacent farmlands. Staffing in pest 
destruction has been reduced from some 1,300 to under 600 in the 
last six years. What the industry has now is a much better 
trained, organised and therefore more efficient work force. 
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"Where are we with rabbit control?" As a farmer member of the 
Agricultural Pests Destruction Council, I would say that we have 
a statutory body which represents farmers, Agriculture & 
Fisheries, Lands, Forestry and unions. This body, with its 
scientific, administration and field expertise, is well able to 
co-ordinate, advise and supervise all matters regarding rabbit 
control in the foreseeable future. This is, of course, its 
statutory responsibility. 

Particular areas of responsibility must include: consideration 
of work carried out in the scientific and technical field; 
training field staff to implement these modern techniques; 
allocating taxpayer input to the areas of greatest need for cost 
effective reasons; organising seminars for senior staff and board 
members so that they fully understand and can implement at their 
own level new methods which are known to be effective. 

The public relations area is of great importance in explaining 
what is being done now and what needs to be done in the future. 
The opportunity to address seminars such as this can go a long 
way in answering the question "Where are we with rabbit control?" 
I am only too happy to answer any questions. 

DISCUSSION 

Question: Mr Bell, how do you square your comments that control 
can be based on production and that you should only poison when 
the population is at a low level? 

Mr Bell: Rabbits have the potential to produce large numbers of 
young. It is more economic to kill the female before she goes 
through the cycle of producing those young ones than when she is 
producing them. Also, rabbits are territorial during the 
breeding season and we have to put out more poison and cover the 
area more thoroughly than in the non-breeding season. At this 
time territorial boundaries are broken down, animals roam more 
widely and so find poison bait more readily. This is also the 
period in mid-winter when population numbers are lowest. 

Question: It seems to me that if you are going to wait for a 
timely season, I could understand that. But if you are going to 
wait for a year when rabbit nuffibers are low, I could not 
unde cs tand that. 

Dr Williams: I think it depends entirely on what the rabbit 
population is doing immediately pceceding this moment of time. 
If, as in the example of Butchers Darn (Fig. 2), where the numbers 
are fluctuating around an acceptable mean, you wait until they 
have dropped before applying control. But if this is an 
unacceptable level for your land production point of view, you 
would have to make a decision regarding the control required. 

Question: I would like to ask what effect oversowing and 
topdressing is having on the rabbit population. 
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Mr Bell: I do not know from personal experience, but from 
observations by DSIR I think it is having a marked effect. If 
you are changing the habitat, you are decreasing the 
favourability of the area for rabbits and so you are decreasing 
the population. 

Dr Williams: I think I might just add that in the early phases 
of breaking country in, particularly if it is country that has 
had quite a bit of scrub on it, there can be an increase in 
rabbit numbers during the first five years. What you are doing 
is opening up and increasing the available food supply for the 
resident rabbit population. Until you get some stability in your 
agricultural system on that newly broken in land, you will get an 
increase in rabbit numbers. That is something that pest boards 
can cope with very well provided they know what people's 
development plans are. 

Mr Bell: We have had an example of this last point from a pest 
board supervisor. He was preparing to poison an area when the 
land owner undertook development and spread the rabbit 
population. The operation had to be postponed and a larger area 
needed poisoning. 

Question: Where have scientists been since 1948? When we 
introduced arsenic we were told it was useless. We got no 
support later for 1080 from the scientific wing of rabbit 
destruction. Perhaps the 1noney spent on scientists should be 
offered as a reward for new methods of killing rabbits? 

Mr Bell: I would like to nominate I.G. Mcintosh, ex-toxicologist 
at Wallaceville, for any rewards. He was instrumental in doing 
most of the research work on 1080 and its official introduction. 
He also did a considerable amount of work on arsenic and 
phosphorus as poisons for rabbit control. In the last ten years 
that the M.A.F. rabbit group has operated we have looked at 
numerous aspects of rabbit control, particularly poison failures 
in Central Otago. We have spent five years developing a pollard
basea bait which is very effective for rabbit control. We are 
working on an anti-coagulant poison which is safer to use than 
1080. 

The question is indicative of the thinking on rabbit control, 
i.e. that all -vve need are better ways of killing rabbits. This 
paper indicates that permanent improvements in control will only 
come from a change in the approach to the strategy of control and 
applying control to areas where it is needed. 
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UNDERSTANDING SOIL ACIDITY 

* Dr A.S. Black 

The problem of soil acidity is a very old one and is of general 
concern as it can result in depressed plant and animal 
production. Initially we need to have some understanding of what 
we mean by acid soil. Acidity is the concentration of acid 
(hydrogen) ions in the soil. The scale used to measure this is 
the pH scale where values <7 are said to be acid and >7 are basic 
or alkaline. 

The problems of acidity are common in most of the hill and high 
country soils. This can be attributed to leaching of elements 
such as calcium and magnesium out of the soil and the build-up of 
organic matter with its associated soils. So as a general rule 
the higher the rainfall or the older the soil, the more acid it 
becomes. For example, in hill country valley systems, the oldest 
soils are on the higher terraces and slopes, so these are the 
most acid and the most difficult to develop. 

Until recently the problem of acid soil and the associated poor 
pasture growth has been approached by using lime. However, the 
costs of getting the tonnes of lime per hectare onto hill and 
high country soils have become higher, putting pressure on the 
search for alternative solutions to the problem. 

The problem of soil acidity is not a simple one. The cause of 
poor production on one acid soil may not be the same in another 
because many factors affecting growth are concerned; hence the 
problem is often referred to as the soil acidity complex. The 
fo~lowing is a list of all the various factors causing poor 
pasture production. Mr Grigg will be discussing the work that 
MAF has been carrying out in these major areas. 

1. Molybdenum Availability 

Figure 1 shows that low pH, 
especially below 5.5, prod
uces Mo deficiency. Since 
this is an essential for N 
fixation by white clover 
and lotus, grass growth 
will be restricted by lack 
of nitrogen. 

1 
Available 

Molybdenu 

*soil Science Dept., Lincoln College. 
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2. Phosphorus Deficiency 

As with Mo, low levels of P 
can be produced by acid 
conditions in the soil. 

3. Toxicity of Aluminium 

Aluminium is an element 
which is not required for 
plant growth but is toxic 
when it builds up to high 
levels in forms which can 
enter the plant roots. The 
typical root growth habit 
is changed, with roots 
becoming very stubby. This 
reduces the ability of 
pasture to take up 
nutrients and water. 

Figure 3 shows the levels 
of Al in clover plants 
grown at different levels 
of soil acidity in a soil 
from the Craigieburn 
region. Note the very 
high levels of Al at pH 
values <5.5. 
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4. Toxicity of Manganese 
(Copper and Zinc) 

These are nutrients which 
plants must have for 
grow th. However, the 
amounts required are 
small, i.e. <lkg ha~-1 
in pasture tops. So it 
is possible that the 
levels of Mn can easily 
become toxic. As with Al, 
the levels of available 
Mn follow changes in 
acidity. (See Figure4 
for Mn levels in clover 
tops from Craigieburn 
soi 1) • 

Copper and zinc follow 
similar trends but are_ not 
normally present in hill 
and high country soils in 
sufficient levels to cause 
a problem. 

5. Rhizobium Survival 

Rhizobium not in nodules on 
the white clover roots, 
i.e. living in the soil, 
an~ very sensitive to soil 
acidity levels below pH 
5.5. So successful 
survival of these organisms 
until the whitt~ clover 
plants are established 
depends on keeping the pH, 
where organisms live, at 
levels over pH 5.5. 

The tolerance of rh izobium 
to acidity depends on the 
legume being used, e.g. 
lucerne needs a pH of 6.0 
to 6.5, while lotus 
bacteria can survive at a 
pH of about 5.0. 
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6. Release of Nutrients 
from Unavailable Forms 
in Organic Matter 

The organisms which live in 
soil and are responsible 
for the conversion of 
organically bound, but 
plant unavailable, forms of 
plant nutrients are less 
active in acid soils. Thus 
N, S and P can become 
locked up in the organic 
matter at low soil pH 
values. 

7. Deficiency of Calcium 
and Magnesium 

Acid soils are normally 
leached and this can cause 
low levels of these nutri
ients. These deficiencies 
are more likely to be a 
problem where surface soils 
of the high country have 
been eroded and pasture 
establishment is being 
attempted in the subsoils, 
which are normally extreme
ly infertile. 

Liming changes many soil 
properties. Is it necess
ary to apply lime to solve 
these problems, or can we 
substitute with smaller 
amounts of something else? 
The obvious choice is Mo 
super to cure 1. and 2., 
where a few hundred kg/ha 
could replace tonnes/ha. 
Lime pelleting of inocula
ted clover (not lotus) 
would help with 5. For the 
toxicities of aluminium and 
manganese, selection of 
pasture species tolerant oE 
these toxicities, e.g. 
lotus, appears to be an 
alternative to liming. 
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SOIL ACIDITY IN HILL AND HIGH COUNTRY FARMING 

* J.L. Grigg 

SUMMARY 

The important role of Al as a factor in soil acidity is 
discussed. The effect of liming acid soils is to reduce 
exchangeable and soluble Al to very low levels at pH values above 
5. 8. 

It is suggested that developed soils be limed to a pH of 6.0 -
6.2 every four or five years. Annual pH drop for soils under 
permanent pasture is about 0.1 pH unit per year. If nitrogenous 
fertilisers are used, the fall in pH would be more rapid. Use of 
lime in this manner would be uneconomic for high country soils. 
Lime requirement is assessed in practice on the soil pH and 
texture. Most South Island soils are silt loams or sandy loams, 
so that 1 t limestone/ha will raise the pH by about 0.2 units. 

On undeveloped soils liming may give very marked yield responses 
at pH levels below 6.0. The value of this response depends on 
the productivity of the site. On developed soils in the North 
Island a 10% response gives an econornic .return if the increased 
pasture growth is fully utilised. 

For oversowing clover on acid tussock grassland soils, lime 
pelleting is efficient in reducing lime needs. For Maku lotus, 
lime pelleting is not required, but seed should be properly 
inoculated. 

IN'l1RODUC11 ION 

Soil acidity is such a complex subject that it cannot be dealt 
with adequately in 10 - 15 minutes. Dr Black has outlined some 
of the main effects of soil acidity on the availability of plant 
nutrients and mentioned the need for satisfactory growth 
conditions for nitrogen fixing and nitrifying bacteria. 

In the time at my disposal I wish to quantify some of these 
effects in practical terms for grassland farming. I will deal 
with the changes in soil chemistry brought about by liming, the 
assessment of lime requirement, pasture responses to lime and the 
place of lime in high country development. 
;----------------------------------------------------------------

Scientist, Invernay Agricultural Research Centre. 
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The Chemistry of Soil Acidity 

Although we measure acidity in terms of hydrogen ion 
concentration (H+) using the pH scale, acid soils do not usually 
contain a lot of H+. By a process known as hydrolysis, in acid 
soils aluminium (Al3+) is liberated from alumina-silicate clays. 
These are absorbed on to the clay surfaces. Figure 1 shows how 
the cation exchange complex of Teviot silt loam, a high country 
yellow-brown earth, changes on liming. Note that the soil 
contains much more Al 3+ than H+ and that as CA++ is increased b¥ 
lime addition, Al 3 + is precipitated and exchangeable Al 3 + and H 
decrease to zero at pH above 5.6 - 5.8. 
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The sum of Al 3 + + H+ + ca+++ Mg+++ K+ + N~ is known as the 
effective cation exchange capacity (ECEC) of the soil. This is a 
measure of the ability of the soil to retain plant nutrients in 
cation form such as Mg++ and K+. In this soil the ECEC almost 
doubles when the soil is limed from pH 4 to pH 6. There is thus 
more scope for retaining fertiliser nutrients such as Mg+and K+at 
higher pH values. 

Figure 2 shows exchangeable Al levels plotted against pH for a 
wide range of South Island soils. The highest values were found 
in acid high country yellow-brown earths. The graph shows quite 
clearly that exchangeable Al3+ falls to zero at pH values above 
5.8. A similar pattern is found if we measure Al soluble in a 
dilute salt solution (Figure 3). 
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High Al levels limit plant growth by reducing root activity and 
by precipitating phosphate. It is logical, therefore, to 
overcome these effects by liming to reduce soluble Al to low 
levels. Thus a pH of 5.6 - 5.8 seems to be the minimum level for 
maximum growth of common grass and clover species, as will be 
mentioned later. 

Soils under permanent pasture with a rainfall of about 
lOOOmm/year, decrease in pH by about 0.1 unit/year due to 
leaching and removal of cations. Since farmers do not wish to 
lime soils every year, MAF advisers generally recommend liming to 
a pH of 6.0 - 6.2, so that after five years the pH will be about 
5.5 and the application needs to be repeated. 

If nitrogenous fertilisers such as sulphate of ammonia or urea 
are used for special purpose pastures, the pH may drop at a much 
greater rate, and liming will need to be more frequent or heavier 
to counteract this acidification. This would not occur with 
nitrolime. 
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Assessment of Lime Requirement 

The pH change which results from a given lime application differs 
according to the ECEC of the soil. This is related to the 
amounts and kinds of clay minerals in a soil and in simplest 
terms it can be related to soil texture. This is the way in 
which MAF officers determine lime requirements from pH 
measurements. Figure 4 shows the quantities of lime in t/ha to 
raise soil pH in the top 75mm of soil, for various soil texture 
groups. Thus 2.St/ha will raise the pH of a sand by 1 unit, but 
it requires 8.33t/ha for a clay loam. These lines are averages, 
as soil textural classes contain a range of compositions. The 
dotted lines show mean relationships obtained in field trials on 
yellow-grey earths and yellow-brown earths. 

Most hill and high country soils in the South Island fall into 
the silt loam class, with sandy loams in drier regions of Central 
Otago, so a good rule of thumb would be that St/ha of limestone 
will raise soil pH by 1 unit, or 0.2 unit for each tonne of lime. 
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FIGURE 4 

response to St/ha CaC03 v initial soil pH 

40 

~ 0 unimproved soils 
aj e semi-improved & improved 
~ 
~ 

30 I 
CV) 
"-

~ 
0 0 
c 
0 

+:i u 
::J 20 "'C 
0 
"-
Cl. 

~ 
0 e e CJ) 
c 
Q) 

10 CJ) 

8 e c 
0 
Cl. 
CJ) 
Q) 
"- e 
~ 0 e 
c e --aj 0 Q) e e E e e I 

e 
I 

-10 e 
5·2 5.4 5·6 5·8 6·0 6·2 6·4 6·6 

pH 

58 



Pasture Responses to Liming 

Some general conclusions about liming can be made from results of 
a large number of field experiments on pasture in the South 
Island. Trials in Otago and Southland have been summarised by 
Cossen and Feyter (1970) and Mcintosh (1980). Figure 5 
exemplifies the type of data. It shows the mean percentage dry 
matter yield response over three or four years in relation to 
initial soil pH. The long term response has been considered 
because the benefits of liming usually take one to two years to 
reach their greatest extent. Unimproved sites shown in Figure 5 
are those with little clover, usually volunteer species, while 
improved sites are those on oversown or drilled pastures. This 
graph is based on St/ha limestone application. A similar graph 
for l.25t/ha shows much lower responses. The yield depressions 
shown may not be statistically significant. The limit curve in 
Figure 5 confirms the lack of responses at pH's above 6.0 and 
supports the idea stated earlier that soluble Al is the main 
cause of yield depression due to soil acidity. 

'iV h i le one o r t w o t r i a 1 s g ave v e r y 1 a r g e re s pons e s , f o r mos t 
trials the response was only 10 - 15%, so yield increases are not 
great and would not be economic unless utmost use was made of the 
increased product ion. 

Work reported from Ruakura on trials in the Te Kuiti hill country 
(Edmeades et al 1979) and on the Wairarapa plains (Bircham et al 
1977) showe-dt11at where pastures were well developed andweIT 
topdressed with P and s, relatively low rates of lime (l.25t/ha) 
gave yield responses of about 10%, which were economic provided 
thA extra production was utilised with additional stock. Lime 
a._t?plications resulted in increased lamb and wool weights. The 
ef Eects were considered to be almost entirely due to the 
increased pasture availability and not to some obscure effect of 
lime on stock health, although this cannot be ruled out entirely. 

Lime in Pasture Development on South Island High Country 

In this section I wish to sum1nai::-ise the- essential points of 
research carried out by several Invermay scientists, especially 
Dr Lowther and Dr Scott, on the need for and use of lime in 
establishing clovers on acid tussock grassland soils by 
oversowing. In the following section I will deal with an 
alternative Al-tolerant plant - Lotus pedu~culatus or Grasslands 
Maku lotus. 
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It is obviously uneconomic to consider liming acid high country 
soils to as high as pH 6 or even to pH 5.5 before oversowing 
clovers, so the technique of lime pelleting of seed has been 
developed as a means of creating a suitable high pH 1nicro
environment around each seedling. Much detailed research has led 
to the following conclusions: 

1. Rhizobia capable of nodulating clovers are absent from large 
areas of undeveloped tussock in Central Otago and the 
Mackenzie Country, so seed must be inoculated with efficient 
nitrogen fixing rhizobia strains in sufficient quantities to 
persist and nodulate the seedlings (Lowther 1977). 

2. Pelleting seed with lime has two main effects. Where soil 
pH is high enough not to affect nodulation adversely, lime 
pelleting helps establishment by increasing rhizobia 
survival on the seed both before and after sowing. On very 
acid soils the lime pellet assists the nodulation process by 
creating a high pH environment in the vicinity of the 
seedling root (Lowther 1974). 

3. Studies of pelleting materials and methods have shown that 
lime coated commercially inoculated clover seed established 
better and gave better growth than rock phosphate + 
dolomite, gyps urn or "The r mophos" coated seed (Lowther and 
Johnstone 1979). 

4. Care must be taken that seed is sown within a short time 
after inoculation. 

Turning now to Maku lotus, the situation regarding lime pelleting 
differs from that with clovers. The rhizobia that form effective 
nodules on lotus are slow growing alkali producers that are 
adapted to acid soils. Lowther (1976) showed that after 15 days 
storage, lotus seed inoculated with a gum arabic adhesive gave 
considerably better seedling establishment than seed coated with 
l i in e , do lo m i t e or p hosp h ate , s o th a t 1 i m e p e 11 e t i n g i s not 
advocated. 

Several workers have shown that on low fertility soils of pH 
around five or less, Maku lotus outyielded white clover by three 
to one (Scott & Mills 1981) when 300kg superphosphate/ha was 
applied. There was a similar yield advantage with lower 
superphosphate applications. Lotus is known to tolerate high Al 
conditions better than clover. 

Scott and Mills (1981) also showed some benefit from a light lime 
application (0.St/ha) in the:.~ establish1nent of lotus at pH 4.5, 
although by the third year there was no effect on yields. Liming 
may, therefore, be effective by allowing .a reduced seeding rate, 
although the economics of this are doubtful. 

To date most research on lotus has been concentrated on the 
moister fringe of upland yellow-brown earths from Berwick to 
Oamaru. The situation may be different in drier inland areas, 
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but there is no doubt that there are large areas of soils where 
it can be used successfully. 
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DISCUSSION 

Question: Could Dr Black comment on the decline in pH under 
higher rainfall? 

Dr Black: From what I was saying, I think it should be evident 
that as you have got extra leaching this sort of thing is going 
to happen, so I have no reason to suspect that there is going to 
be an easy way of stopping that pH decline. The soils will 
become more acid and there is very little you can do about it. 
This is where, perhaps, you have got to start considering the 
s i t u a t i on of t ry i n g to 1 i v e w i th the a c id i t y , i n t e rm s of 
changing to acid-tolerant spe~ies which are generally 
aluminium/manganese tolerant species. I thik that is probably 
going to be the long term solution if we are not going to be 
using lime to rectify this downward trend. 

Question: Is there any truth in the claim that regular annual 
dressings of superphosphate increase the acidity? 

Dr Black: No, there is no reason to believe that the rates of 
superphosphate that we normally apply at the moment are going to 
have any effect on soil pH. 

Question: You indicate that copper is toxic and yet in some 
situations, particularly where there has been too much molybdenum 
put on, it is necessary. Ccmld you comment? 

Mr Grigg: The content of molybdenum in pasture will increase as 
y0u raise the soil pH, while the copper content will decrease. 
However, in the range of pH 6 - 6.5, molybdenum does not become 
excessively high in most pastures, so if you keep soil pH round 
about 6, I do not think you will run into any problem of 
molybdenum-induced copper deficiency, even if the usual rates of 
molybdenum of 75g/ha are applied annually. If molybdenum has 
been applied at, say, five or ten times the normal rate, then 
additional copper may be required to prevent molybdenum-induced 
copper deficiency in animals. The amount of copper added should 
not exceed Skg/ha of copper sulphate. 
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ANIMAL HEALTH AND OTHER FACTORS LIMITING PRODUCTION 

Introduction 

* A. Hunter 

The enormity of this subject is apparent. To select some animal 
health problems and "other factors" would be to invite the 
comment that another problem is not seen as being quite so 
important. Everyone has priorities. As a practising 
veterinarian, I recognise that there are numerous problems which 
may be inter-related. Some may be of very great importance. 

The solution of problems and the recognition of "other factors" 
depends upon the capacity of the veterinarian or agricultural 
specialist to give his time, the willingness of the farmer to 
implement any suggestions and, indeed, his capacity to do so 
economically. To me, the most important issue is how quickly 
these complexes are recognised. 

Animal Health 

If one accepts this philosophic approach to this subject, it is 
patently clear that there will be a boundless store of knowledge 
in a country which is dependent upon the success of our 
agriculture. Published literature and many hundreds of highly 
trained people are involved in agriculture. It is our 
complacency which misuses this priceless stockpile, despite the 
trained personnel available and an abundance of literature such 
as Ag-Link and The New Zealand Journal of Agriculture. It is 
i~onic that only legislation compels some to use the expertise so 
readily available. For example, the Ministry of Agriculture 
livestock instructors must visit for tuberculosis and brucellosis 
testing. No doubt some information changes hands at these times, 
but is small by comparison with the possible exchanges if wider 
and better use ~ere made of field expertise. On a regional basis 
there is the Ministry field veterinarian; on the home front, the 
club or private veterinarian is a profound source of help, with 
an awareness of national and local matters. 

Numerous societies and clubs contribute. News media, in 
particular television, with rural programmes, have done much to 
educate us. The gratifying aspect of television is that it 
represents a continuous and almost unconscious exposure of 
agriculture and animal health with such programmes as Television 
One's "Country Calendar". Seeing is believing. 
~----------------------------------------------------------------

Veterinarian, Queenstown. 
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Other Factors - The Human Element 

All other factors relating to animal production, except the 
s e as on s and the we a the r, are profound 1 y "human " i n or i g i n. The 
human element is, after all, a consideration of all man's 
idiosyncracies - all those entirely human features which make or 
break any of his aspirations and efforts. One does not have to 
explore agriculture very deeply to discover how true this is of 
animal health production. In this paper I will highlight our 
failings rather than our virtues. 

Our failings are manifold and some of us are aware of them. Some 
try to overcome them and prof it by experience, while others push 
on, possessed of a destructive self-righteousness which 
frequently leads to a steady decline. As a rural veterinarian, I 
am regularly confronted with and confounded by some very 
conspicuous failings. They are neither group nor area specific, 
and can be found in any rural area in New Zealand. 

Provocative though my remarks may be, I feel sufficiently 
strongly to draw attention to some of these failings. In one 
situation, one sees a family property traditionally handed down, 
though a recipient may have absolutely no interest in farming. 
That person continues the farming tradition, struggling with 
passive indifference and a woeful ignorance of farming technique 
and technology. ~ natural productivity of the land serves to 
uphold an accustomed lifestyle and maintain it while an insidious 
rape of good land continues. Then begins a slow, inexorable 
decline. 

Stock and station agencies, as rural banker and trader, are in a 
powerful position to dictate to their clients. They may direct 
and control the purchase of materials, motivated by a wish to 
presecve the client's interests. Animal remedies have become a 
very large component of stock and station agency business, but 
not one veterinarian is employed by such an agency to of fer 
unbiased advice to the farmer/client. The rural veterinary 
practitioner looks to such sales as part of his income source. 
It is also true that the veterinarian who proffers such goods is 
the only person suitably qualified to support the sale. Often 
this simple fact is ignored. 

The manufacturers of these goods share the blame. So highly 
competitive is the market place for such materials as 
anthelmintics, that sales rather than therapeutic and 
prophylactic efficiency is the pre-eminent consideration. The 
contemptible "gimmick market" reared its head several years ago. 
My condemnation of this practice was countered by the irrefutable 
fact that market research had shown that a person could be swayed 
by the inclusion of barbecue tools, blankets, binoculars and 
radio headphones. A whole new breed of fat:"mers developed. 
Transported by the hitherto unknown delights of headphone music, 
they engaged in tractor work with new-found enthusiasm. As with 
most small radio receivers, these headphones were directional, 
demanding new patterns of ploughing in order that straight lines 
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related to the station transmission aerials could be maintained. 
It is not surprising therefore that a number of unfortunates 
wafted off into another world spirited there by good music, 
imagination and closed eyes. It is said that some very sound 
pieces of fencing suffered destruction because the tractor 
conveyed its operator, not into another world, but in an 
unswervingly straight line. 

Obviously 
emphasis. 
them. 

there are other factors, but the human ones need 
We can look for these and perhaps do something about 

We must be aware of the familiarity. The classical three of 
ovine abortion: toxoplasmosis, vibriosis and brucellosis are all 
very important, but they should not overshadow the very costly 
disease of scrotal mange. Considerable stress has been placed 
upon the "three". Rather less emphasis has been given to scrotal 
mange. Yet, year after year, rams change hands quite severely 
affected with this problem which can reduce or destroy fertility 
for months. 

This disease can be found in ram flocks on high country runs. It 
should be looked for carefully, because of the massive wastage it 
causes. Of ten the veterinarian is called in too late. Early 
consultation can save money and prevent production losses. 

Animal remedies are given a carte blanche recommendation in one 
geographic region, suggesting that responses will be the same in 
Central Otago as they were in Kaitaia. Consider the organo
phosphate pour-ans. In the southern high country of New Zealand, 
the claim for high kills of cattle lice bears no resemblance to 
the down country situation. Maybe colder ambient temperatures 
imply a reduced circulation and thus excretion of parasiticide. 
As vJe intensify stocking rates, so our talents in disease 
prevention and control must grow. 
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COMMENTARY 
WITH SPECIAL REFERENCE TO THE EFFECTS OF COLD 'rEMPERATURE 

. l* A.M. Nico 

Mr Hunter introduced a number of possible and probable 
limitations to animal production under hill and high country 
conditions. It is difficult to quantify the relative importance 
of many of these factors due to lack of knowledge on their 
significance as limitations. Definitive information on the 
occurrence, severity and costs of prevention or treatment of 
various animal health limitations is essential if priorities for 
studying and solving the limitations are to be established. 

Need for Information 

In many cases this information is not available. Details of all 
samples examined by the MAF Animal Health Diagnostic Laboratories 
a re pub 1 is he d an nu a 11 y, but the cases referred to these 
laboratories are unlikely to be representative of real "on-farm" 
occurrence of the problem. The TGMLI regular reviews of the high 
country are useful for monitoring changes in farming practices 
such as drenching, mineral supplementation, etc., but do little 
to isolate or identify the effects of such changes on farm output 
and profitability. 

Two years ago at this Seminar, valuable and interesting 
information (Table 1) on high country properties with high and 
low levels of animal performance was presented (Taylor, 1979). 
These type of data allow for simple statements to be made about 
the effect of various alternate policies. For example, Table 1 
shows that in high producing properties, every additional dollar 
of gross expenditure above that of the low production group 
increased lambing percentage by five perce-nt. Obviously this 
example is rather simplistic, but it does illustrate a starting 
point for identifying important limitations to animal production. 
-----------------------------------------------------------------* Lincoln College 
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TABLE 1: S.I. High Country Farms (1975/76) 

Physical 

Stock uni ts/ha 

Lambing % 

Calving % 

Wool (kg/hd) 

Stock losses 
- Sheep % 

- Cattle % 

Financial 

Low Performance 

0.7 

78.0 

77.4 

3.9 

8.2 

6.5 

$ 

Gross income/s.u. 7.1 

Gross/ha 5 • .1 

Exp/ha 3.7 

Net/ha 1. 4 

Fe rt i 1 i zer $/ha 0.14 

Animal health $/ha 0.14 

High Performance 

0.8 

94.7 

82.3 

4.5 

6.1 

4.1 

$ 

10.4 

8.7 

6.5 

2.2 

0.48 

0.34 

SOURCE: New Zealand Meat & Wool Boards' Economic Service. 

A plea for additional information on the relative importance of 
the factors limiting animal production, while necessary, may be 
seen as a rather negative approach. It is perhaps more positive 
to consider using knowledge that is available. Mr Hunter raised 
a most important point on which I should like to elaborate. He 
considered that communications between those servicing the 
farming community and the farmer himself were not as efficient as 
they should be. 
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Satisfactory Communication 

Satisfactory communication depends on three components: 

(1) the communicant; 

(2) the recipient; 

(3) the communication. 

Many of those communicating with the farming industry, including 
some Lincoln College lecturers, have no formal training in 
communications and it is likely that many are not as effective 
communicators as they could be. Although the advent of the 
electronic age of information presentation may greatly assist the 
communicator it is unlikely to replace him and will, in fact, 
require that he develop additional skills. 

Mr Hunter made a most important point in reminding us that the 
farming community is very diverse. It ranges from those farmers 
who are grasping for the next new development and are often ahead 
of the communicators, to farmers who have very little interest in 
receiving information. The approach of the communicator must be 
flexible if he is to reach the two extremes of the farming 
audience. 

The third part of effective communication is the material being 
communicated. How good is the story? Obviously, no matter how 
well trained the communicator and how enthusiastic the farmer is 
to obtain information, if the information itself is poor the 
f2,rmer is unlikely to be· impressed. I believe there are three 
reasons why material communicated may not be as good as it should 
be. The knowledge to be imparted may be: 

( 1) incomplete; 

(2) oversimplified; 

(3) continually evolving. 

F o r e x a in p l e , i n t. h e i r e n t h u s i a s m t o p r o m o t e n e w i d e a s , 
communicators may promote a policy or story before it is 
complete. I believe an example of this was the encouragement of 
beef producers to mate heifers at 14 months, a year earlier than 
has been conventional (Carter, 1973). Emphasis was placed on 
rearing heifers to an acceptable mating v1eight, showing that an 
acceptable lifetime performance could be achieved. Less 
attention was paid to what was subsequently found, at the farm 
level, to have a much greater impact on whether the practice was 
acceptable, that of pre-calving management to minimise the risk 
of calvin9 trouble and post-calving management to maximise the 
proportion of young cows subsequently pregnant. By not being 
fully aware of the whole story, a considerable number of farmers 
who moved towards calving heifers as two-year-olds have 
retreated and will, of course, be more difficult to reconvince of 
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the advantages of mating yearling heifers. 

Criticism is often levelled against scientists for qualifying 
their statements with so many "ifs" and "buts" that the impact of 
the statement is lost. However, it is equally dangerous to 
oversimplify a story so that the problems or qualifications are 
not adequately discussed. 

The third possible inadequacy in a communication is a result of a 
continual evolution of the topic. No matter how well informed 
the communicator may be, most, if not all areas are still 
expanding and new information is being generated. A good example 
of this is the effect of climate on animals. In the last fifteen 
years considerable additional information on the effects of cold 
climates on animals has been published, so our knowledge is now 
more complete. 

Direct Effects of Cold Climate on Animals 

In the mid 1960s and early 1970s considerable work was done on 
the direct effects of cold temperatures on sheep and cattle. The 
knowledge at that stage as it applied in New Zealand has been 
reviewed by Joyce (1968). It was shown that animals respond to 
cold in many ways. Blood flow to the skin is restricted (vaso
constriction), which reduces sensible heat loss. The rate of 
breathing and thus loss of heat by evaporation of water from the 
lungs, is reduced. Animals tend to seek shelter and to adopt a 
body posture which minimises the area of the body exposed to the 
environment. All these protective physiological changes can take 
place without any increase in the feed energy requirement of the 
anima 1. 

As the temperature declines still further, a temperature known as 
the critical temperature is reached, where all the protective 
mechanTsmsor t~Ee-body against heat loss are at a maximum and the 
animal has no option but to shiver to produce sufficient heat to 
maintain its body temperature. The involuntary contraction of 
the muscles in shivering uses energy and consequently increases 
the energy expenditure (feed requirements) oE the animal. 
Perhaps the most interesting but disturbing feature of this work 
·was the conclusion that the critical temperature for well 
insulated (woolly, >50mm fleece) sheep, or cattle carrying a 
winter coat (20mm) and fed at or above maintenance, was very low 
indeed (often below -2ooc). It was therefore concluded that 
seldom, or certainly not for prolonged periods of time during a 
New Zealand winter, would adult sheep or cattle be below their 
critical temperature and thus shiver. In spite of this work 
there was a general consensus that the requirements of animals 
appeared to be higher during winter. Since that time, however, 
further information has been gained on the indirect rather than 
the direct effects of climate on animals. 
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Indirect Effects of Cold Climate on Animals 

(a) Decline in Digestibility 

Although some earlier work (Graham et al., 1959; Blaxter and 
Wainman, 1961) had suggested that changes-in feed digestibility 
might result from changes in the environmental temperature, more 
recent work in Canada (Christopherson, 1976) has highlighted the 
decline in digestibility (proportion of the dry matter or energy 
available to the animal) of a feedstuff with a decline in the 
environmental temperature. Thus for the same amount of food fed 
to an animal, the animal will, in fact, digest less of it. The 
decline was slightly greater in young animals than in old, but 
was about 1.5 digestibility units decline for every io 0 c drop in 
environmental ternpe rature. In situations where there is a 20°c 
variation between winter and summer environmental temperatures, 
the change in digestibility could account for a five percent 
increase in the dry matter required to maintain an animal. 

(b) Tncrease in Basal Mct~bolic Rate 

The complete maintenance energy requirement of an animal is made 
up of a requirement for energy to keep the vital processes of the 
body (circulation, nervous system, digestion) functioning. This 
is known as the Basal Metabolic Rate (BMR). The requirements for 
harvesting feed-,-rnovement and possible direct effects of the 
climate (shivering) are then added to BMR to give the total 
maintenance requirements. 

Although it had been known for some time that the BMR of small 
rodents was elevated if they were exposed to low temperatures, it 
w~s only relatively recently that this increase in BMR was 
demonstrated in cattle (Young, 1975). The basal metabolic rate 
of cows, either housed during the winter or kept outside, was 
.measured at three temperatures (-11, 0 and +11°c). At all 
temperatures the cows exposed to the winter outside showed a 10% 
higher BMR (Figure 1). 

If the effects of the decrease in digestibility and rise in 
metabolic rate are combined (Figure 2), it can be seen that where 
the feeding level is close to maintenance these effects can 
markedly affect the amount of energy remaining for production, 
such as an increase in liveweight. 
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FIGURE 1: Basal metabolic rate measured at three temperatures of 
cows wintered inside or outside (from Young, 1975). 
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FIGURE 2: Schematic representation of the effect of 
environmental temperature on digestibility and 
basal heat production. 
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It had been observed by workers involved in moving animals from 
warm into cold temperatures and vice versa, that body weight 
changes occurred with the change in temperature. This is shown 
clearly with some data for pigs (Phillips and Young, 1979) which 
show that a body weight loss occurred with a move from warm to 
cold temperature and there was a similar weight gain when the 
temperature reverted to warm (Figure 3). 'rhese "instantaneous" 
weight changes have been shown to be a result of changes in body 

75 



FIGURE 3: Short term changes in liveweight induced by a change 
in temperature (warm to cold) (from Phillips & Young, 
1980). 
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water and the contents of the digestive tract (Degan & Young, 
1980). These changes in body composition may be important in any 
estimation of growth rate. For example, if a group of animals 
are weighed at the end of a warm period and then again during a 
cold period, the calculated daily liveweight gain would 
underestimate the true growth rate of body tissue. Similarly, 
liveweight gain would be overestimated if the initial weighing 
was made during a cold period and a subsequent weight taken 
during warm conditions. 

(d) ~he Warming of Cold Feed 

It has been suggested (Drew, 1968; Barry et al., 1971) that since 
animals consuming large quantities of high moisture feeds have to 
warm the water content of the feed up to body temperature, their 
maintenance requirements may be increased during the winter. In 
many situations animals have sufficient surplus metabolic heat 
which can be channelled to heating the cold water without 
requiring any additional energy expenditure (increase in 
requirements). However, during and after eating cold high 
moisture feeds, the critical temperature of animals is likely to 
be increased by 15 - 2ooc (Nicol & Young, 1981). Consequently 
consumption of large quantities of cold feeds will result in an 
animal which is more sensitive to low environmental temperatures. 
A practical application of this conclusion would be to feed hay 
rather than greenfeed to freshly shorn sheep subject to a 
southerly storm. 

(e) Day Length Effect ~n Growt~ Rate 

Recently it has been suggested that the light to dark ratio may 
i dfluence growth rate (Forbes et al., 1979) and the composition 
of growth (Kirton, pers. comm.~ Under short day length 
(winter), <3rowth rate may be lower than during the summer, as a 
result of a lower feed intake and poorer feed conversion 
ef Eiciency. This effect is independent of temperature, although 
it may have been confused with temperature or direct climate 
effects in practice. 

(f) Efficiency £f ~Po~~-o~: Control of External Parasites 

The control of external parasites by ·~our-on" treatment relies 
on absorption of the active ingredients through the skin and the 
translocation of them to other skin areas through the peripheral 
circulation. Mr Hunter has suggested that, due to greater vaso
constriction of the peripheral blood circulation, the 
effectiveness of these "pour-on" control methods is reduced in 
the high country, compared with more favourable areas of the 
country. This explanation is dependent on: 

77 



(a) a significant difference between the effective 
environmental temperature (and thus differences in 
vaso-constriction) between the high country and other 
areas; and/or 

(b} a lower level of feeding in the high country relative 
to other areas, which would mean that stock would be 
closer to their critical temperature and thus more 
vaso-constricted; and 

(c} a relationship between the degree of vaso-constriction 
and efficiency of lice control. 

The ef Eective temperature of the environment is a function not 
only of the air temperature but also of the wind speed. When air 
temperature is adjusted for wind speed (still air temperature), 
Joyce (1968) has shown that the effective winter temperature in 
the high country (Tara Hills} is little different from that at 
Lincoln. The colder temperatures of Tara Hills are compensated by 
the greater wind speeds at Lincoln. However, if stock in the 
high country are fed more poorly during the winter than in other 
parts of the country, then even at a similar still air 
temperature, blood flow to the skin could be lower as a result of 
greater vaso-constriction. 

The active chemical of the "pour-on" lice control preparations 
accumulates in tissue for 35-40 days. It is exuded~ in cellular 
exudates on to the surface of the skin and is consumed by the 
lice. Consequently, even if the absorption of the chemical from 
the skin was slower under high country conditions, which in turn 
might lead to a slower accumulation of the chemical in tissue, it 
is not axiomatic that subsequent control of the lice would 
necessarily be affected. Much of this discussion on the efficacy 
of "pour-on" lice control is somewhat speculative and could well 
be an area which needs furthe~ study. 

Conclusions 

I hope that the above discussion has highlighted how a 
communication on the eEfects of climate which would have been 
made in good faith 15-20 years ago is very different from the 
information which is now given. This is no fault of either the 
communicator or those communicated to, but illustrates how 
changes and elaboration of "messages" must be accepted and indeed 
are to be expected, as knowledge improves. 

Mr Hunter, in addition to developing technical discussion in his 
own area of epididymitis, footrot, etc., raised most important 
issues in ~egard to communications, to which I hope I have added 
some further information. 

78 



REFERENCES 

Barry , T • N • , Drew , K. R. & Dunc a n , S • J • , 1 9 7 4 : ~! ~ Ag r i c • Re s • 
14: 385. 

Blaxter, K.L. & Wainman, F.W., 1961: ~ ~ric. ~ci. (Ca!!!_b.) ~.§_: 
81. 

Carter, A.H., 1973: Proc. NZ Soc.Anim. Prod. 33: 94. 

Christopherson, R.J., 1976: Can. J. Anim. Sci. 56: 201. 

Degan, A.R. & Young, B.A., 1980: Can. J. Anim. Sci. 60: 33. 

Drew, K. R., 1968: Proc. NZ Soc. Anim. Prod. 28: 94. 

Gr ah ai-u , N. M c C • , W a i nm an, F • W • , B 1 a x t e r, K. L • & A rm s tr on g, D. G • , 
1959: J. Agric. Sci. (Carob.) 52: 13. 

Joyce, J.P., 1968: TGMLI Review 1968 

Nicol, A.M., Young, B.A., 1981: 
152. 

Proc. NZ Soc. Anim. Prod. 41: 

Phillips, P.A., Young, 
Anim. Sci. 60: 

B.A. & McQuilty, 
557. 

J.B. I 19 80: Can. J. 

Taylor, N.W. & Mars, G.T., 1979: Economics of Hill and High 
Country Production. Proc. Hill & High Country Seminar, 
TGMLI, ~incol~ Col!_~~· - --- -

Young, B.A., 1975: Can. J. Anim. Sci. 55: 619. 

DISCUSSION 

Question: Would you comment upon the effectiveness of the pour
on type of lice control? 

Mr Hunter: In general it appears that the pour-on type of 
control, vis. the organophosphates, do not enjoy the same success 
in the high country of the lower South Island that is experienced 
down country and elsewhere. Quite why this is so is difficult to 
e x p l a i n ,, a 1 t h o u g h my p e r s o n a 1 po s t u 1 a t e s u g g e s t s s o rn e 
relationship to a much lower ambient temperature, resulting in a 
reduced peripheral circulation. One might expect this to reduce 
skin absorption at the time of application, or at least reduce 
the essential excretion of parasiticidal metabolites. 

Question: Related to the use of pour-ons in scrotal mange in 
rams - I cannot remember quite how this question was phrased. 

Mr Hunter: If the questioner suggested use of pour-on, I would 
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suggest that it is infinitely more desirable to tip the ram up 
and methodically remove the "crumble" material, thereby exposing 
the habitat of the parasite. Application of suitable medication 
then means direct access to the parasite and a very certain kill. 
Secondary infection further complicates scrotal mange and removal 
of such exudate enhances the control over anaerobic organisms 
which make the best of damage already wrought by the parasite. 

Question: What is the solution used? 

Mr Hunter: A simple "home brew" comprising a proprietary 
parasiticide - Asuntol - an ICI-Tasman product. This is mixed 
with an antiseptic concentration of Savlon and a small quantity 
of a typical petroleum detergent. The detergent acts as a simple 
~etting agent and greatly assists with the softening and so 
cemoval of the detritus. I would further suggest it may vehicle 
the active ingredients. 
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Abstract 

FORESTRY - FOR BETTER OR FOR WORSE? 

* 
J.R. Purey-Cust 

New Zealand's agricultural tradition has developed in an 
atmosphere of "Forest - the Enemy". Forests are seen as a source 
of capital and land and some very ambivalent attitudes towards 
forest use and extension have developed in the course of human 
settlement. Exotic production forestry is emerging as one of the 
prime land use opportunities for our pastoral land. The ignored 
baby is growing up into a rebellious and challenging adult, 
frightening some of the older generation out of their wits. 

This paper examines some of their conventional criticisms and 
finds them unjustified. It hints at other unstated reasons for 
opposition to forestry which are only just beginning to emerge 
and which need a much closer look. 

In the year ending June 1980, our export of exotic forest 
products brought us in nearly twice the gross income/ha that we 
received from agriculturel. Yet of our 848,000ha of exotic 
production forests, 81% is under 20 years old and contributes 
very little. By 2015, these forests already in existence will 
increase in yield three times. If we continue planting at our 
present rate the yield will be four times greater by that date 
and the area of exotic forest will have approximately doubled 
from 3% of New Zealand (farming is 55%) to 6%. 2 The yield will 
continue to rise as these young forests mature. 

A~ong with this increase in productivity has come a wave of 
discontent at the escape of a monster unleashed. The distant 
observer, seeing the proportion of our useable land that is not 
arable and the very narrow range of products open to us from it -
essentially meat, wool and wood - would surely wonder at a 
society that sets so much store by tradition (after less than 150 
years of existence) that it is prepar~d to ignore one of the 
triumvirate. A curious situation which reflects both on our 
initiative as land users - perhaps we have been self
congratulatory for rather too long - and on our training in the 
subject. 

F'orests are a renewable resource - commonly said, but commonly 
forgotten. Renewal requires effort and that effort has to be 
without detailed justification of the need. If we do not have 
wood we cannot use it - for timber, paper, a source of chemicals, 
energy. The resource must be there before we have the option to 
use it. How large should that option be? And in a forest, 
rather than a grassland climate, are we - at 3% of our surface 
area - at the point where we have to worry except to get more? 
-----------------------------------------------------------------* NZ Forest Service, Invercargill. 
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We come from backgrounds uncomfortable with forests. We see them 
either as a source of land, as a source of capital, and latterly 
as a temple. We seek to halt logging, which alters but does not 
remove forest, while the Rural Bank (seen by foresters to hold 
the motto "Incende, Infans, Incende") whoops on the process of 
forest clearance without public comment. 

We find it difficult to live with forests and that we share with 
most of the world's population. The forest retreats and the 
farmer ingenuously calls for more land, to get room for young 
farmers, to produce food. 

The complaints against forestry, as they are voiced, usually 
fall into several groups: 

It is a wasteful and uneconomic use of land. 
- It depopulates the countryside. 
- It plays havoc with the roads. 
- It is unduly subsidised. 

Putting aside the suspicion that these are not the true reasons 
for opposition, let us examine them: 

1. Forestry is a wasteful and uneconomic use of land and should 
be confined to poorer soils. 

The essence of good land use is to preserve soil values and keep 
options open. Forestry, as a crop, has a benign effect on soil 
value and use options remain, if somewhat delayed while under 
trees. Some people regard land under forest as lost for ever, as 
though under urban sprawl. They forget the vigour with which 
their forefathers hit the bush. The soil options remain and 
production forestry is a cropping activity that simply spreads 
the arable frontier further than we have taken it by more 
conventional means. 

But that is philosophy. It is reasonable then to ask what sort 
o[ return might be expected from forestry rather than from 
agriculture on the same land. Obviousiy the answer depends on 
the price of the moment and foresters have no better record of 
success in forecasting prices than have agriculturalists. Each 
sees the graph as reaching for the sky and his traditional 
markets as sacrosanct and any downturn as a hiccup to be ascribed 
to the malign influence of multinationals or restrictive 
practices in the EEC. 

Two small exercises done locally, one in Otago and another in 
Southland, may cast some light: 

TAPANUI 

'rhe State exotic forests round Tapanui have been planted over the 
past 80 years on a variety of soils and land forms, and have 
supported a considerable local industry for the past 35 years. 
Their productive capacity and that of similar land round about 
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used for agriculture is reasonably well known. 

The total area of State forest here is 24,798 ha, of which 10,547 
ha is planted and 14,251 ha is considered unavailable, being 
mostly beech forest or open tops. Though not used for 
production, this is used intensively by recreational hunters and 
no extension of the exotic area is planned unless more land is 
acquired. 

The breakdown of land use classes is: 

TABLE 1: Land Use Classes 

Class 

II & III 

IV 

v 

VI 

IV & VI 

VII 

1rOTAL 

Exotic Forest 
% 

0.6 

10.9 

5.7 

18.9 

6.6 

42.7 

Unplanted 
% 

0.3 

27.0 

21. 5 

8.5 

57.3 

Total 
% 

0.6 

11.2 

5.7 

45.9 

28.l 

8.5 

100.0 

The productive potential of the exotic forest, if it were all to 
be planted in radiata pine - which it is not and won't be -
varies between a mean of 20m3/yr/ha and 23rn3/yr/ha for a 30 year 
rot a t i on , de p e n d i n g on the re. g i me f o 11 ow e d • Th i s g i v e s a 
potential annual production of between 210,000rn3/yr and 
240,000m3/yr. 

Prevailing sturnpages (the price paid for the standing tree~ or 
the "~ross return" on the enterprise), range from $13.50/m to 
$20/rn- for sawlogs. Small quantities of select veneer logs sell 
for much higher prices (up to ~70/m3) but the volume is small and 
along with a reasonable income from minor forest produce - posts 
etc. - is ignored here. There is no sale for pulp wood, nor any 
allowance for log export prices (about double the domestic 
stumpage) because none are sold from here. 
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TABLE II: Forestry Returns 

Stumpage 210,ooom3/yr 240,000m3/yr 
$ $ $ 

13.50 2.8m to 3.2m 

16.00 3.4m 3.8m 

20.00 4.2m 4.8m 

(m = million) 

The Otago Catchment Board have some experience of surrounding 
properties and have supplied figures of carrying capacity for the 
predominant land use classes. Using a gross margin of $20/stock 
unit, these were translated into a gross return from the State 
forest if it were to be farmed under the same constraints - that 
the bush would not be "developed ". The open tops (Class VII and 
VIII) have a negligible production value and are ignored. 

TABLE III: Agricultural Yields 

Stock Units 
Class Area (ha) Potential Present Present 

Average High 

II & III 149 18-20 13 16 

IV 2693 18 10 15 

v 1407 17 9 13 

VI 4667 11 2-3 8 

IV & VI 1631 14 7 11 

VII 1 0.5 1. 5 

giving a <:Jross re turn of (at $20/s.u.): 

TABLE IV: Agricultural Returns 

$3.0m $1. 3m $2.3m 
(m = million) 

Now these are very broad figures indeed, and they do not bear 
detailed analysis. But they do show that for-es try and pastoral 
farming (and very little of the land has much arable potential) 
are comparable economic uses, with for-estry possibly having the 
edge. 
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WAI MAHA KA 

Some small woodlots planted in 1928-29 on land subsequently 
developed for settlement were retained in Crown ownership and 
have just been felled and the timber sold. 

Area of radiata pine 

Yield - export logs 
- domestic market 

or 

5.9ha 

4,800m~ 
2,800m 
------3 
7,600:m 

1288m3/ha 

or an annual increment of 25m3/ha/yr 

Nett income - *export logs @ $26/m3 
**domestic logs @$13/m3 

or $27,000/ha or $525/ha/yr 

* Export logs price nett "free on board". 

$125,000 
- $ 36,000 

$161,000 

** Domestic market price nett after deduction of logging and 
loading charges. 

The stand received no silvicultural treatment after planting and 
the merchantable volume has remained the same for at least the 
past ten years, increment being balanced by mortality. 

The land on and around the woodlots is classified as rve 3 , with 
the trees being on small hills in an otherwise rolling tercain. 
The site is a productive one for both forestry and grassland 
farming, and one that would not, in our culture, go to trees. 
Nor would most foresters argue that it should. But obviously the 
cost of not putting a property in trees is the necessity of 
public financial assistance with farm deveiopment through bodies 
such as the Rural Bank. Farmers could generate much of their own 
development finance if they were not restricted by the narrowness 
of our agricultural thinking. What would be the situation if 10% 
of our Crown farm development blocks had been put into trees? A 
hypothetical question, because we missed that boat, but the next 
generatibn, if the interest in farm forestry is anything to go 
by, will be on it. 

2. Forestry Depopulates 

The New Zealand rural scene is afflicted by the law of the 
commons. The individual components are healthy, but the sum of 
the apparent individual good is widely complained of. Farms grow 
in size and services wither away. With them go people with no 
stake in the land. It is not production that sustains a rural 
community but job opportunity, and permanent work at that, not 
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turned on and off when you need it. So we look to 
intensification of land use, away from stock rearing, to arable 
farming, horticulture and forestry. The first two are limited by 
soil suitability, and sometimes by market prospects or 
organisation. The last suits much of our land - so what are its 
employment prospects likely to be? 

Again, some local examples from the south: 

Tapanui, referred to earlier, is in forestry terms almost a 
sealed system. The bulk of its production is sawn locally in 
mills that take virtually all their requirements only from the 
State forests there. There are some "leaks" but they are small 
and may be ignored at this level of enquiry. 

The exotic forest, of 10,547 ha, was planted 25% before the war 
and 75% since, and its cut is currently about half the final 
potential. 

The present employment is: 

TABLE V: Forestry Employment 

Forest management 

Logging & transport 

Local sawmills 

* Dependent employees 

95 or 1 per 112 ha 

76 

255 

73 

499 or 1 per 22 ha 

* Mechanics, carpenters, tradesmen, gardeners, off ice staff, 
employed full-time by the Forest Service and the sawmills. 

The full cut will employ more people, but not necessarily in due 
proportion to present figures. Economics of scale will apply. 
They come from as far afield as Gore, Lawrence and Balclutha and 
the last single-men's camp was closed a couple of years ago, not 
before time. 

The difficulty is to compare the forestry sit~ation with 
agriculture. Most forestry situations are much more diffuse than 
Tapanui and agriculture, with its multiplicity of employers, 
interests and contractors ill-served by very general statistics, 
is positively opaque. But the Bruce County Pre-review Statement 
gives some clues, albeit rather skinny ones. 
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BRUCE COUNTY 

The county contains a respectable area of State forest, all post
war and barely productive yet. From Forest Service records it 
employs at present one person to 144 ha. The figure for 
agriculture, on generally well developed land, calculated from 
information in the pre-review statement, is 1to167 ha, but this 
is a conservative figure as it ignores shearers and other 
contractors employed on farm work. Both the farming and forestry 
figures refer only to direct on-site employment and do not allow 
for transport, meat works, sawmills or any other off-site 
ventures. 

Because forestry is held to employ ruffians who confer neither 
benefit nor stability on decent communities, we looked at one of 
the Forest Service's smaller afforestation ventures at Owaka. 

The Clutha County Pre-review Statement4 had highlighted the point 
that the only rural centre in the country not to decline was 
Owaka, where the population had risen quite considerably over the 
period of Forest Service activity. This started in 1961, but 
initially only 2-3 people were employed. In 1968 a small winter 
programme of afforestation began, using mainly seasonal workers 
from Balclutha and local people. The area available is now 
planted up and the labour force is flattening off. The pattern 
of employment over this period is interesting: 

TABLE VI: Ernployme n t Patterns 

Year Local People 

1970 16 ( 1 married) 

1975 24 ( 6 ;narried) 

1979 40 ( 3 2 married) 

(Mid-winter figures) 

Over this period, the population of Owaka went from: 

Year 

1966 

1971 

197 6 

1981 

People % Change 

407 

406 - .02% 

467 + 15% 

447 - 4.3% 

Outsiders 

22 

44 

It is tempting to hypothesise on the effect of the forestry 
programme on the Owaka population, with its co-incidental rise in 
1970/76 and subsequent fall. There may be a link, but obviously 
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not all of the "local" employees live in Owaka itself. What is 
of more interest is the way the pattern of employment seems to 
have swung from single people towards married, as the realisation 
that there is continuing work near home sinks in. 

3. Roading 

Forestry is an arable crop and it generates acable loads. In the 
past, local authorities have not given much attention to this. 
Indigenous logging was a good thing, clearing farm land, and 
anyway they got a generous levy on production in lieu of rates 
fcom State forest. Roads for timber extraction were often the 
stact of the district roading system. 

Exotic forest is seen as a different kettle of fish, suddenly 
putting a strain on rural roads that otherwise would be quite 
satisfactory. The argument then goes that the forest pays 
insufficient rates to support its reading requirements and that 
its harvest is therefore putting an undue burden on other 
ratepayers. The response in some instances has been to attempt 
to use the District Scheme to restcict afforestation to areas 
where there is already an adequate roading system. 

The foresters' response is that it is the local authorities' task 
to find solutions, not to attempt to kill the goose in case it 
lays a golden egg. Rates are set by the local authority and in 
the case of a forest may well have been paid for 30 years before 
anything is required. The fact that usually they may be low does 
not prove insidious pressure by forestcy interests, but that 
valuers are usually inadequately trained. Afforested land has 
had a lot of money spent on it and is considerably impr:-oved, 
though the agricultural eye may not see it. Road tax too is a 
political matter for the local authority to solve with the 
National Roads Board, if there are complaints about how much 
comes back to the district. 

Thece are places where the physical possibility of roading is 
such that constraints are sensible and proper. The Marlborough 
Sounds may be one such area. But elsewhere the only constraint 
so far has been a lack of co-ordination between the local 
authority and the forest owner. Anyway, such restrictions will 
do nothing to solve the "problem" of the next 20 years, as the 
trees are growing now. 

The Goveinment has gone some way towards a solution by granting 
an annual sum of money for use on roads used for forestry 
transport, but the amount is small ($400,000/yr) and the approach 
is only a stop-gap one. In the long term a solution may be 
solved in one of two ways, either by having an industry levy on 
log cartage into a central fund for disbursement to places where 
road improvements for forestcy purposes are needed, or by having 
a supplementary road tax on heavy transport used primarily in the 
country. Both would have the advantage of simplicity and are 
democratic. Use of the District Scheme is neither. 
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4. Subsidies and Taxation 

The collector of taxes, being trained as a conventional 
accountant or economist, has a considerable problem with forestry 
due to its long period of gestation between expenditure and 
income. He is not helped much by the device used by such people 
to obliterate time when it becomes inconvenient - compound 
interest - and he therefore adopts a different stance when 
talking to different community groups who wish to plant trees. 
The Government, in its other role of wanting to encourage 
afforestation, therefore plays different cards to counteract 
each of his tactics. 

Company Afforestation 

Companies primarily engaged in forestry activities and spending 
money and earning it are taxed on the annual net result of the 
two. The only incentives available to them are those available 
to any business and are not peculiar to forestry. 

Companies into afforestation but not earning money from their 
efforts may claim a 45% rebate on their expenses, but they cannot 
then off set these expenses against the gross earnings when the 
trees are harvested. 

Local Bodies 

The Government will loan money to local authorities for 
afforestation under the Forest Service Forestry Loan Scheme. The 
money is at six and a half to seven and a half percent interest 
and is repayable in full. 

Private Individuals 

The individual who wishes to plant trees as a crop is in a 
difficult situation, as he is not permitted to offset the initial 
expense of the venture against any other source of income, he is 
not a 1 1 owed to carry the e x pens e s forward a-n d he i s taxed at f u 1 1 
rates on the proceeds of harvest. So far from a subsidy, 
forestry here is probably the only crop where the expenses of 
production may not be offset against income. 

To counteract this, the Government has fostered the Forest 
Service Forestry Grant Scheme. This provides for the payment to 
approved applicants of up to 50% of most of the expenses of 
forest establishment and tending, against a .maximum ceiling 
recently raised to a total expenditure of $1,500/ha. Up until 
recently the ceiling was set well below the actual cost, so that 
in effect the farm forester was paying a premium to the 
Government for the privilege of planting trees as opposed to some 
other crop. 
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The Minister of Forests has stated that the issue of taxation and 
afforestation is being looked at, so we may expect some 
improvement. Far from being subsidised, the private forest owner 
is simply provided with a scheme that holds him at the same level 
as other land users, subject to fiscal drag. 

So forestry appears to be a very useful egg in our land use 
basket, where for all the talk of horticulture and new crops, for 
the most part vve have very few - meat, wool and trees. We have 
the climate, but most of our land is not of arable quality. We 
argue against trees on the grounds of food production values 
foresworn, but by and large we do not farm for food, we farm for 
money. The food we produce is certainly not of much interest to 
the starving multitudes. If that was our interest, we would 
banish animals from Class I - III land and grow crops. Anyway, 
we are quite happy to commit large areas of arable land to 
biomass energy in Mid-Canterbury when it suits our book. So food 
now is not an issue and if it becomes one, then land under trees 
still retains its food producing values and can be used for that. 

It is argued that forestry locks up land that farmers could use. 
This, o:E course, is rubbish, as it overlooks the fact that 
farmers could 9row trees too (and profit exceedingly thereby). 
Neill Barr, doyen of the farm forestry movement, claimed recently 
that in his part of Northland three economic forestry units could 
be formed out of each sheep unit being developed for settlement. 
So there is no shortage of land, only a shortage of ideas and a 
deficiency in our agricultural education and advisory services 
that overlooks one of our most profitable crops. 

We should use land in the national rather than for sectional 
interest. Land is our prime resource and most of our population 
is urban. For historic reasons farmers and their agents have not 
provided us with an adequate production forest base and so other 
mechanisms have been used to get there. These clash with the 
pakeha principle of individual ownership. They could be made to 
fit the Maori principle of communal ownership. Should one win, 
or the other, or do we try both? 

Forestry is an alien art to us. We take it for granted that a 
few trees round the farm separate the gentleman fro111 the peasant 
and that we all "love our bush". But we find it difficult to 
actively foster forest increase and the excuses roll out -
monoculture, monotony, dead end jobs, biological risk, endangered 
markets, and forget that all these apply equally or even more 
forcefully to our agricultural industry. We are si111ply more used 
to it. 
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So we have obstacles to overcome: 

- We have to devise ways to make forest planting more 
attractive rather than less to farmers. The present 
attitude of conditional zoning in district schemes in fact 
only penalises farmers. 

- We have to train people better in all aspects of 
productive land use and in the process become more skilful 
and sophisticated in our approach. 

- We have to learn to handle a wider range of species. 

- We have to devise methods of encouraging communal, rather 
than corporate interests in land use. 

Finally, we have to rethink a land use ethic that seeks to 
prevent experiment and initiative and replace it with one that 
has as its priority the protection of soil use options, the 
prevention of soil abuse and the fostering of alternatives. We 
should be thinking, not 3% of our land in production forest, but 
10%, 20% or ? 

Where do the blockages lie? Are they in our specialised and 
simplistic European approach to agriculture, born in an era of 
ample land and low population, or in the narrowness and poverty 
oE our land use and social training as opposed to our tinkering 
with rural technology, where our record is quite good? Have we 
had it too easy, too long, so that our farming leaders fear 
change more than they relish the challenge of the future? 

ln the arguments between conver'ltion.al agriculture and forestry, 
both sides see each other as David slaying Goliath, but only 
foresters seem to get much fun out of it. We find the challenge 
of expanding our rniriiscule 3% exciting, and, incidentally, so do 
many farm fo~esters and others interested in trees, wood and 
renewable resources. 

The so-called battle with farming is not a battle with farmers, 
whose individual ima9e is often one of innovation and optimism, 
but with the dead hand of authority of the sort that most of us 
left behind when we finished school. Attempts to restrict 
forestry are increasingly being seen5 as essentialy a restrictive 
practice aimed at the protection of inte~est, rather than as any 
positive drive towards a better land use ethic. As such, in a 
country with a predominantly urban population and with land our 
chief resource, they become increasingly suspect, particularly 
when they surface in such places as local authority schemes. 

If forestry is to be arbitrarily restricted without case or cause 
having to be 9iven for the need to do so, what else may follow 
that may have incurred the planners' or councillors' displeasure? 
Many empires have fallen through the impact of agricultural 
practise. None has died from forestry. It behoves us to be a 
1 it tle more adventurous. 
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FARMING - THE THING WE DO BEST 

* J. Murray Rose 

Mr J. Purey-Cust responds to several main points and uses a great 
deal of supporting data to make the case that forestry expansion 
is in the national interest and should, therefore, be pursued. 
The tactual examples in regard particularly to Tapanui and 
Waimahaka forests will be welcomed by the public, who find such 
information hard to come by. His paper, therefore, is a positive 
contribution to the debate over land resource options. 

My own view is that both forestry and farming have their place 
and frequently they complement one another rather than compete 
for the same resource. Examples of this, to the benefit of all 
concerned, obviously are farm forestry on the one hand and forest 
grazing on the other. Each has benefits for the other that 
cannot be gained in isolation. 

Similarly, healthy competition for suitable land frequently has a 
beneficial result, as farmer borrowing power is enhanced and farm 
development stimulated on land in the region of the competition. 
It is of ten assumed that farmers are against selling any land to 
foresters, but to the contrary, most farmers believe that 
.forestry is a fair competitor for productive land where there is 
no cropping potential, where there are problems with reversion to 
weeds and where the long term agricultural prospect is only 
extensive grazing~ Only a minority would take a different view, 
b~t they would be joined by most farm workers and after Mr 
Rowling's speech in Outram recently, the political opposition. 

Foce.stry on arable land is another- matter and it is pleasing 
to note that recent purchases of farm land in Otago (with the 
City Council, perhaps, the exception) have not, so far as I am 
aware, been on high class land and, therefore, criticism has been 
softer than might have been expected. 

In the eyes oE many people farm foeestry on a worthwhile scale is 
a peeferable option to sales of farm land to forest interests. 
John Purey-Cust sets out the advantages of forestry in his paper. 
Why, then, do we not have more foeestry on our farms? I believe 
that while there ace histoeical and social reasons which could be 
prornoted, the essence of the .::i.cgurnent is that trees do not pay as 
well as meat and wool. 

"Rubbish!" claims t11e forester, "land under foeestry returned 
$525 pee hectare pee year since 1928." Granted this is a good 
return from a good site, but at cutTent minimum prices, good 
sheep farmers would gPt a simil~r figure in returns and they 
would have had a return each year along the way to defray the 
;----------------------------------------------------------------

Wai ta.huna 
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interest the forester must pay and which tends to make or break 
his venture. The best of sheep farmers would better $525 per 
hectare this year and dairy or cropping farmers should easily 
exceed it. 

A predictable and logical response is that the figures do not, 
for either form of production, apply to this year, but with meat 
and wool selling well and the NZFS refraining from selling logs 
because the world markets are glutted with supply at rock bottom 
prices, confidence is hard to generate. 

The case for focestry would be hard to refute if many farmers had 
made money out oE stumpages, but such farmers are about as scarce 
as hens' teeth and are mute, while tales of facmers getting 
almost enough to clean up the site prevail. If farmecs can clean 
up the site and replant and still have a good prof it after the 
tax man has ca 1 led, then farm forestry will expand more rapidly 
than in the past. 

Many will counter by saying that while the return to the farmer 
is not great, the forest is profitable beyond the far1n gate. Let 
us look briefly at that. 

NZ Forest Products was, until recently, our largest company. It 
is vertically integrated in that it has large forests, makes 
paper, etc., etc. If you had invested in 100 shares in 1970, the 
shares would have cost about $465. Today (if you had taken up 
your rights) the shares would be worth about $626, a 34% gain. 
Your dividends ( taxable?) would have been $202.37 and your 
capital input for rights $47.70, plus the demand announcement 
last vveek. If you want an example of an unprofitable industry, 
then surely that will suffice. If you are still sceptical, go 
and talk to Winstone Samsung. 

There was a big fuss when Government raised the cost of stumpages 
t o '1' a s man re c e n t 1 y , b 'J t I u n de rs tan d the p r i c e w a s on 1 y r a i s e d t o 
approximately one third of the export log price quoted in our 
papec as the basis of a favourable return for forestry. The so
cal led export incentives are also a factor in that very little 
tax is paid by that company. On the basis of these examples, it 
is hard to be optimistic about forestry beyond the farm gate. 

A man purchasing a farm in 1970 would confidently expect it to be 
five times as valuable today. He will have met his living 
expenses in the interval and, while in many cases his tax may be 
modest, he usually is able to borrow from time to time for a new 
car or an overseas trip and he will have earned a lot of foreign 
exchange for New Zealanders to spend. 

When the powers-that-be want a forest industry in, say, Otago, 
they stress that it must be within 40 - 50 miles of Balclutha, 
because of the cost of transport. As the cost of an extra mile 
is not great when the load is in place, there is room for some 
scepticism about the ability to meet markets in the Northern 
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Hemisphere. This naturally retards forestry blocks as well as 
farm woodlots in the back country, where many would like to see 
them. 

I am informed that the average application for a forestry 
encouragement grant in 1979 was $1510 per hectare. If one 
assumes that the maximum grant of $750 is made and that the 
farmer paid 15% interest on his borrowings, the cost of the 
hectare of forest after 30 years is some $50,000. We may have 
faith that at that point the debts may be paid, but which one of 
us could find the interest in the meantime, let alone repay the 
capital? It may be unwise to read too much into this example in 
these inflationary times, but the fact is that high interest 
rates discourage forest investment. Forestry is a case 
Erequently of borrowing short to lend long, the classic recipe 
for disaster. 

Another argument used is that forestry provides employment. Some 
commentators have suggested that four times as many jobs would be 
provided if our farm land was planted in Radiata. This may be 
true, but the provision of labour on that scale may be the main 
reason for the poor performance of our forestry companies and the 
drain on the public purse that even a trading department like 
Forest Service represents. Our civil servants may be having 
"more fun" than farmers (though I doubt it), but they are 
spending your money and mine in the process. I do not mean to be 
too sv~eeping with these words, but from living next to a forest 
two things are clear t0 me. First, that while many top forestry 
officers and contractors work. hard, there are many staff who do 
not. Secondly, that economic focce on the private sector has 
[occed great labour shedding on the Ear:ming industry. In this 
situation, continuin9 the trend to employ more people in our 
fot.:-ests will not help efficiency or improve living standards. 

Popular wisdom suggests that planting more tr:-ees is the way to 
overcome the unemployment problem. But is it? Classic economic 
theor.:-y has always drawn attention to the fact that you can 
overcome an unemployment problem by getting half the unemployed 
to dig holes in the ground and the other half to fill them in. 
Yet this solution is discarded and not just because it is soul 
destroying, but because it creates spending power without 
producing goods or: services, let alone overseas funds. 

In our contemporary economy, if the holes are dug and filled with 
pine seedlings we have also an inElationary situation until 
milling takes place. In addition, if the land is taken out of 
productive farmin9 that compounds the problem. Fortunately, so 
fac these effects have been contained as they are not dominant, 
but if good farm land is denied to the nation for a generation, 
that would be a mistake. Markets can change and yet once the 
land is planted in trees the supporting forest infrastructure 
ties it up for at least 100 years, whereas there ar-e more options 
with land that remains as farmland. 
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When we look ahead to the time when our current plantings are to 
be sold, what will the position be? We cannot be sure and there 
are conflicting viewpoints, but many farmers are not encouraged. 
They see: 

1. The prospect of continuing economic lethargy as oil 
prices in real terms go up and up. This will 
discourage house building and therefore timber usage 
the \.VOr ld over. 

2. Fewer newspapers, as people get better television news 
services on demand and by topic, as requested by the 
viewer at the press of a button. 

3. More re-cycling of the resource. 

4. The prospect of disease in our radiata. 

5. That it takes mace energy to turn a tree to liquid 
energy than is obtained from it, consequently they 
discount that option. 

Others are 1=.:ncouraged and see: 

1. The reduction in world forests leading to a shortage of 
timber. 

2. A higher educational standard in nations like China, 
requiring ma:;sive amounts of pap~r. 

3. Growth in tne consumer society which tt~nds to use 
articles once only, 

Planting a Eocest is <'in act ot Ea.ith and those who do so must 
have conf i.dence and yet nothing so far. has convinced the 
sceptics. In fairness nothing will, though conservative 
attit:.ides norm~l ly only pass to the succe·~ding generation when 
they are proved to be correct. 

In general farmers see other questions as celevant to their 
position or thinking, e.g. 

1 • Th a t e x i s t i n g E a r :n e cs f ace 1 aw s pre v e n t i n g f u r th e r 
purchase of land, yet forest companies are free of such 
laws. 

2. That foresters dee no rnoce Eree than Ear-rners from 
restrictive overseas laws against us. 

3. That if a farm is surrounded by forest there are 
problems .:tt"isin<J (rur:al services, land pr-ices, noxious 
animals). 
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4. That once land is sold to a company (or the State for 
forests) it will probably never revert to private 
individual ownership. 

5. The prospect of a farmer's fire on a neighbour's trees, 
or someone else's fire on his trees. 

6. Shortages of water during low flow periods. 

7. No public pricing system for logs. 

8. rrhe strength of the forestry lobby in gaining 
resources. 

Individuals will give different weightings to each of these 
points, but they are all relevant to the unease forestry 
engenders in different people. 

In the section of his paper dealing with reading, J. Purey-Cust 
makes three positive points that need further study and I 
encourage others to take them up: 

l. That rural valuers are inadequate ~hen it comes to 
valuing for-es ts. 

2. The desirability of having an industry levy on log 
c.3.rtage; or 

a country differential for heavy traffic. 

There will be problems, but these things need to be looked at 
further- if the roadinj problems are to be overcome. 

The whole field of forestry taxation and incentives is murky and 
to some extent iniquitous. Few understand it and it needs 
further study and, I must agree, improvement. 

Contrary to the foresters' opinion of farme~ opinion, farmers are 
not keen to use the land classification system to prevent 
forestry, for it has the potential once used to rebound upon 
them. John Purey-Cust puts it well in his second last paragraph. 
Hov.;ever, I as a farming leader have to emphasise to those who buy 
land for focests that it may not be possible to keep back the 
00ce of restriction if the~e is evidence oE good arable land 
be i n g p 11 t i n to s i n g 1 e p u ~pose f o c e s t r y • The C 1 u th a Co u n t y h a v e 
stn1ck a responsive chor.d with their zonin9 proposals and if each 
can pursue their- inter-ests without court challenges over land 
use, society will be well served. I am convinced that this ought 
to be possible and that our- fut1u·e is centr-eJ ar-ound farmin<J and 
Eo~estry, not farming or forestry. 
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In conclusion, Federated Farmers' policy at present is "To 
restrict commercial focestry on lands of hiyh versatility, but to 
permit forestry on other lands provided that the retention of 
those lands in agricultural production is not critical to the 
local farming process." 

DISCUSSION 

Question: Are all those people at Owaka fully employed, or are 
they employed half time? You did mention the freezing workers in 
the off season. So for what time are they employed and how many 
of them are employed on that basis?' 

Mr Purey-Cust: I suppose about 20% at"e full time employees and 
the rest are seasonal. 

Mr Laing: I am rather sur:-prised at Mr Rose's inference that the 
DCC land purchased last year was first class land. Indeed I 
think it could more likely be said to be second-class coastal 
Otago country which was designated,when the Soil bureau took a 
soil t•=st some time dgo, as land suitable foe exotic focest and, 
where possible, suited for grazing. 

Mr Rose: I have been on the property and I understand that it is 
a property of some 2,300 ha, of which the arable area has been 
assessed at llOOha. There is some Class III land - about 50ha. 
The rest of the land is either in Class IV or Class VI and that, 
I under-stand, is a recent assessment can:-ied out within the last 
few years. The problem w(-"':' found, lo·-::>king at it from a farming 
point of view (and a great deal of money has been spent on that 
particulac pr-operty, turning it fr-om native into pasture - there 
are a lot o( ~ood ciJges), is reversion to gorse. That type of 
land is certainly ideal for tr-ees. If I had that property and if 
1 had plenty of money, I think I would be using the ridges for 
she1-~p farrnin<j or so1nethin0 akin to that and I would be using the 
t-est of it foe for:estr:y. 

That is a personal view-point. As Fedecated Farrnecs' off icecs we 
F.incl ourselves asking "What should vJe do with this place?" The 
cecommendation we (the sub-committee oE Federated Farmers of 
Otago) made was that we should app1::-oach the City Council and we 
should ask them to consider the forest grazing concept on the 
2roperty. We aske~ the1n not to plant 10% of the best area of the 
propecty in ordec that this might be possible and cureently the 
City Council ace considering ou~ request in that direction. 

Quest ion: Mr Rose mentioned low returns on capital for the 
fo~estry companies. The forestry companies ace still moving into 
l:.he South Island and I just wonder-r~d how you would talk to the 
sh~reholders when they get such a low return on their capital 
invested in new plantings. 

Mr Rose: 
tcankly, I 
Lhe south 

1 wouln sugry?st that you ask them that, because, quite 
Eeel it is relevant. The company that is moving into 
is a conylcH1ecate o[ the Challenge Company and tile 
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Fletcher Company, which themselves are two of the ten largest 
companies in New Zealand. Tasman clearly has done well over the 
latter period of years. They have energetic management today and 
are branching out into new areas. I commend them for it. I think 
that they are an essential part of our economy today. But I did 
make the point that some of the stumpages that they are paying, 
as I understand it, have been around the figure that was used 
this afternoon and will not increase a great deal on that despite 
the newspaper publicity. So clearly they are getting their 
resource at less than other people are paying. I am not saying 
they are getting it at less than the market, because they are the 
market. I would challenge the assumption that the public has, 
that they are enormously profitable. Personally, I do not think 
that is so. 

Question: I am interested in the question of land versatility 
and the arguments that are put up for beet production on high 
quality soils for energy or ethanol production. It seems to me 
that it would be much better to place more emphasis on trees on 
soils of low versatility for energy production than to put the 
mid-Canterbury soils of high versatility into energy production. 

Mr Purey-Cust: Well, that is a question I have heard before and 
tend to agree with. IE you tie up good soils under trees you 
lose flexibility in what you can do with them. But we are not 
always consistent in this. ls that county in mid-Canterbury 
where an ethanol-from-beer plant is planned going to make all its 
far-mer rate-pay~rs apply for:- permission to 9row beet for it? 
After all, they will be tieing up good land for purposes other 
than Enod pcoduction, 

The pr-oblem with forestry is that it is difficult to accurately 
pre di ct the end us~~, so Uw re~ w i 11 a 1 ways be something of an act 
of faith in putting it there. But if you have not got a forest 
you cannot use it and 3% of the county (or 6% of our productive 
land) is not a very big insurance policy. If you want to, you 
can use that wood for pulp and paper production to earn export 
do 1 1 a rs, poss i b 1 y f ind in g in the process , as we a o in other 
quarters, that to earn $1 from exports requir-es imports worth 
90c. Or we may choose to use it for import substitution, for 
enegy production. 

I would disputA Murray's figures on the energy balance. I was 
listening to Dr Stewart of Invermay not long ago and he mentioned 
a figure oE about seven units of energy out for every one in. At 
the moment, though, I think that our technology is not so 
advanced as that for energy production from intensive 
agriculture. 

Question: There are other beneficial spin-offs from farm 
forestry which have not been discussed this afternoon. I would 
like Mr Rose to comment on those benefits as I see them, added to 
pastoral and animal returns which W9 gain in the shelter aspect 
from forestry and whether he can see shelter being established 
for long term timber production, as well as for provision of 
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shelter. 

Mr Rose: Yes, I would tend to agree with the general trend of 
your comments. I am not up with all the research that has been 
done in this area, but I know that there are considerable 
benefits from shelter. It depends a little bit, I think, on the 
environment. The benefits of forestry to my mind are 
considerable. One of them was the point that Mr John Purey-Cust 
made this afternoon. I have no doubt many of us would have liked 
to have a 50 year old stand of radiata on our property, to get a 
ceturn like that. 

The point I think, in that regard, is if a farmer has got an area 
that is suitable for trees, maybe it is an awkward corner, or 
maybe it has got a weed problem, but if it is quite suitable for 
[orestry, then quite frankly I would encourage him to make the 
optimum use of his property. I am not in farin focestry, but I 
beli8ve that if most farmers had, say, up to 10% of their 
properties in trees, this would probably be a good thing for 
them. The point I would make, though, is that once you have 
planted the trees you have not seen the last oE them. You will 
have to spend some money on them, pruning, thinning and so on, 
and the amount of money might be greater than you expect. 
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HOW FAR CAN LAND PRICES GO? 

* A. R. Hutton 

I intend to discuss with you: 

1. the comparison of land value trends and the consumer 
price index curve; 

2. the causes of these high land values; 

3. the debt servicing on the same land area; 

4. the future price of land; and 

5. the best way to control this problem. 

How Far Have Land Prices Come? 

I will keep the discussion in the perspective of dollar terms by 
using the stock unit as a common denominator. 

Before 1970, the growth in farm prices kept very close to the 
growing Cost Price Index. Since 1970, farmland prices have moved 
significantly upwards and at a much greater rate than the Cost 
?rice Index (Figure 1). 

The Valuation Department reported in 1971 that you, the South 
Island hill country farmer, paid $23 per stock unit for freehold 
land and that the comparable North Island farmer was paying the 
same amount. I well remember selling North Island hill country 
properties for $20 per stock unit in 1970. By 1974, you were 
paying $43 per stock unit, by 1978, $58 and by 1980, $68. I 
understand that $140 is the norm today. For fattening units it 
is now over $200, so the value per stock unit has gone up five 
times in 10 years. 

What has pushed these land values up? Fi rs tly, the income f rain 
wool, lamb and ewe has only increased three times. For example, 
a fat lamb was worth $5 in 1970 and $15 in 1980. Cull ewes were 
$3.50 in 1970 and $10 in 1980. Wool was 80 cents per kilogram in 
1970 and $2.50 in· 1980. Farming income is not the only cause. 
On the above analysis we can expect a three-fold increase in land 
values. 

Then there is the non-farmer businessman. Last year, Professor 
Stewart showed, at a seminar called "On production from the 
land", that more businessmen are now buying farm land. He does 
not, however, show the nuinbet:' and type of acr-es that the 
businessman is purchasing. In the North Island, in rny 
experience, the busines:3H1dn pur.chases thf~ large property with 

* Mana13ing Director, Waitaki NZ Refriger~ting Ltd .. , Christchurch. 
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development potential. Statistics show that in the last 10 years 
the number of businessmen purchasing farms has doubled, but they 
are farming significantly more than double the acreage. The 
businessman is buying because land is a great hedge against 
inflation. Since the 1970s, Government has become more involved 
in subsidising farming income with all manner of incentives and 
it has provided vast funds for development at low interest rates. 
They are all tax deductible. The interest for purchase-monies is 
also tax deductible. For example, a businessman can mortgage his 
home and business and the interest is deductible against the farm 
income. When he sells, the capital gain income is non-taxable. 
If this new source of demand for the land continues, prices must 
<J 0 up. 

The greatest inElator of rural land is Government assistance. 
Since the 1970s, there have ber~n many forins oE assistance, 
including: 

- the $1/ewe in the Holyoake government; 

- the Moyle subsidy on lainb, mutton and beef and the 
producer pools ~hich were supplemented by Government funds; 

- the lime, superphospha.te and hormone spray subsidies; 

- cheaper money for land development; 

- government payments for meat inspection; 

- supplement price schemes; 

- inco1w~ equal is 3 t ion scheme .3; 

- livestock incentive schemes. 

I am sure you are all very much a·.vat:e of all these farming 
incentives and subsidies. 

'I'he late Dr Sutch said that if you subsidise or- financially 
assist any f ::irm input or ot1tput it is immediab~ly capitalised: 

"New Zea land coin bi nes probably the most c= E feet i ve 
land transfet~ system in the world with a mainly 
f c•=<~hold sys te:n o E land ten1.ire. Le av in·]· aside the 
cecurrent effects of falling prices, th(~ t:'f~sult 
is, 1,-vit.h an active market Eor farm pcopeL"ties, a 
tendency for the debts ~gainst a farm to be always 
a little mor-e than thP. farmer can meet, without 
lo-Nering his own and his family's livin9 
standards. 

If the Government subsidizes the carriage of lime 
or fertiliser by rail, the subsidy is soon 
absorbed in the capital value of the farm; 
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if the Government applies a policy of partial 
derating to rural lands, the concession is 
capitalized in the value of farm land; 

if the interest rates are lowered, the relief in 
interest rates is capitalized; 

if science and invention make 
economically productive, the 
capitalized; 

farm land 
benefits 

more 
a re 

if transport costs are ceduced, the benefits are 
capitalized; 

if the costs of processing farm products decrease, 
the decrease is capitalized, 

if wives and children work without a return or 
with an insufficient ceturn, what is saved is 
capitalized; 

if the incoming owner has hopes that he can farm 
more skilfully, the measure of the hope or the 
skill is capitalized; 

if there is an expectation of 
guaranteed Of otherwise - th<-~ 
capitalized." 

rising prices -
expectation is 

During a period when the change in land prices was below the 
i~f lation rate, Dr Sutch's observation was accurate. 
Nevertheless, Government supplementation to farming income is by 
far the gceatest factor in the enormous increase in farm prices 
in the last decade. 

Debt Servicing Requirements 

Rural i1ortgages 
Registered 

1970 185.6 million 

1975 410.l million 

1979 663.4 million 

1980 800.0 million 
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The same acres carry over four times the mortgage and interest 
rates have doubled in the same period. The same acres now carry 
eight times the interest bill plus a far greater repayment bill. 
Even killing charges and stock commission rates have not 
increased at such a rate. 

I remember well when $1.50 per stock unit of interest was a 
maximum in 1970. Today I know of $10 plus being paid in 
interest. In addition, a new form of farm finance has become 
available: the overseas bill line. Today, businessmen and some 
farmers are financing their new farm purchases on an unregistered 
comrnercial bill at interest rates in excess of 20 percent, with 
an unfavourable exchange rate as ~vell, which sometimes costs 22 
to 25 percent per annum. 

A greater percentage of farm income is required to service farm 
debt today and less is available for farm input and farm 
development. This is becoming a major problem. Fixed costs are 
now too high and the variable input costs are dropping. Thus, we 
have farm subsidies on farm inputs. The use of non-farm income 
by non-farmers i~3 also immediately capitalized and has a majoc 
effect on the purchase price of Earm land. Vendor finance of up 
to half the purchase price, at lower than normal interest rates, 
significantly boosts values and the savings are immediately 
capitalized. 

Our industry is now on very false foundations because ~e have 
allowed the price of our precious raw material to get out of 
control. How far can land prices go? By the year 2000, if the 
current increases continue as they have done in the past two 
years, you will be paying $35,000 per acre for land which now 
sells at $1000 an acre. The increase will continue at the 
present rate if non-farmers are allowed to purchase land. They 
:nake use of the inte r:est deductions foe income tax purposes and 
enjoy all the Government incentives available, including cheap 
finance and tax incentives foe incceased carrying capacity. 

If, from October 1st, the Government is i)repared to continue 
subsidizing farming with suppleinentary minimum prices which 
appear to be in excess of the fair market value for the 
products*, the Meat Producers' Board pools will soon be depleted 
and the Government will have to supplement farmers' incomes. 
This future supplementation is already being capitalized on in 
the recent pr-ice rises Eoc farmland. I cannot see the average 
tov'ln tax-payer being prepared to supplement farmers' incomes to 
inflate the value of his land, while the farmer walks away with a 
tax-free capital gain on selling. Especially when it has not 
been a result of greater productivity or his own farming 
expertise, but due to a Government policy of subsidizing farming. 
-----------------------------------------------------------------
* For example, 145 cents per kilo for a PM lamb and 320 cents 

per kilo foe wool appear to be too high for the market. 
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This policy must be a disaster for New Zealand, with our 
dependence upon pastoral resources. It is surely placing our 
most valuable raw material - land - in fewer hands and in 
absentee owner hands. It must be even more difficult for the 
keen young farmer, with limited capital, to farin his own 
property. This country, so dependent on farming and its 
diminishing number of farm owners, needs a new land and farming 
policy. 

How Do We Control This Inf lated Value of Land? 

New Zealand is one of the few countries which has no capital 
gains tax. Australia, Canada, USA, and England have it in 
various forms. Mr Callaghan, as Chancellor of the Exchequer in 
the Wilson Government of the 60s, explained to the House of 
Cominons that "Gains in value as a result of no expertise, which 
were not taxed, led to wage earners carrying a greater share of 
the tax b11r:den". The problem with the capital gains tax is its 
administration. It -would become very cumbersome and costly to 
administer if each farmer in New Zealand had his property valued 
each year and was then taxed on the annual capital gain over and 
above the inflation rate. I suppose the best time is when the 
farmer sells out and he has the funds to pay the capital gains 
tax. 

Before talking about capital gains, we should, perhaps, eliminate 
the factors causing this ridiculous increase in land values: 

1. We must r-educe our t::'a.te oE inflation down to a level which 
is lower than that of our trading partners. Government must 
rn a k e s t re nu o 11 s e f f o r t s ; a "'r h a t ch e r: " a pp r o a ch i s n e e de d. 
It is important that inflation is kept to a low single 
figure. 

2. Government should eli.:ninate all subsidies, incentives and 
SYl P's tax be ne E it schemes for agr i cul tu re. I was pleased to 
re ad t h a t M r B r i a n Ch a rn b '~ r 1 a i n , Me a t a n d Woo 1 Se c t i on 
Ch airman of Feder- ate d Fa c .in er s, was advocating no 
subsidies. We then return to a fcee enterprise economy 
.w he re the f a c rn e r s ta n d s o n h i s o w n t w o f e e t an d h i s a n nu a 1 
income is what he is able to produce off his land without 
assistance. Thus his land is valued at what it will produce 
and earn. 

3. A new Land Act is required to ensure that our land is 
occupied by far-mers in residence. Not absente(~ far-mers or 
He re f o c d S t re e t E a rm e cs , bu t good g e n u i n •2 p e op 1 e w ho know 
how to fann our land efficiently. 
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If we cannot have inflation under control, subsidies eliminated 
and an owner-occupier land ownership system, we have no 
alternative but a system of capital gains taxation. I believe 
that the value of New Zealand's rural land is agriculture's 
greatest problem. Agriculture is New Zealand's greatest industry 
and it is therefore a problem for the nation. Unless Govermnent 
is prepared to do something constructive and positive, we are on 
a disaster course. 
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HOW FAR CAN LAND PRICES GO? 

A Commentary 

* J.B. Tavendale 

For many years, Lincoln College has been in the business of 
making projections on costs, prices and values. Many of you will 
recall, I am sure, that period in the College's history when the 
then Professor of Economics, Brian Philpott, gave his annual 
projections on a number of economic farming matters. Despite the 
calibre of personnel in his department and the information 
available to him, his accuracy was, to the delight of Canterbury 
farmers, generally less than 50 percent. In my view, the 
question asked of the previous speaker, "How far can land prices 
go?" cannot be correctly answered by the total resource strength 
of that same department, nor, indeed, by a stock firm manager of 
considerable experience, or a registered farm management 
consultant such as ~yself. Subject to those aualificatons, I 
wish to make the following comments on Mr Hutton's paper and the 
subject matter in it. 

Mr Hutton, in his paper, has hiqhliqhted four basic reasons for 
the recent increase in land values: inflation, capitalization of 
gross farm income, capitalization of Government farm assistance 
programme, and businessmen as a new source of demand and the 
capitalization by them of non-farm income. Land values have 
always increased relative to the existing rate of inflation. 
Most people would find this principle acceptable, but not the 
present rate of inflation. 

Referring to Figure 1 "Freehold farm land prices" which Mr 
Hutton used to draw a comparison with the Consumer Price Index, I 
would draw your attention to some important features of this 
graph: 

1. A sharp rise in land values ocurred in 1973/74 in response 
to a rapid improvement in farm product prices and a ready 
availability of mortgage funds from the traditional sources. 
This rise in product prices followed a period of substantial 
increases in production, stimulated by very low prices in 
the late 60s. The result was probably the most significant 
upward trend in farm income which had been experienced since 
the wool boom of the early 50s. Many farms were purchased 
and freeholded during this period on terms which looked very 
marginal. 

2. The period from 1974 to 1978 shows land price increases 
continuing at the same average rate as the consumer price 
index, but on a higher level created by the 1973 land boom. 

~----------------------------------------------------------------
Farm Management Consultant, Ashburton. 
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3. Another sharp increase in farm land purchase prices has 
occurred since 1978 in a period of significant change with 
regard to farm incomes, as a result of product price support 
and low cost, short term incentives for farm development. 

In my view, the sharp rise in the farm land price index of the 
past two years, given the present criteria for investment in farm 
land, will be a deviation from the long term trend such as that 
of 1973. If the rate of increase during the '73/'74 period had 
been projected forward to 1980, land values would have doubled 
and, by the year 2000, the multiplier rate would be much in 
excess of the 35, as used by Mr Hutton in his paper. 

From my own observation I cannot accept that businessmen have had 
a substantial influence on the capital value of land. They are 
normally attracted to properties with development potential which 
can provide substantial tax savings and it is this which is 
important. For this type of investor, available capital can be a 
severe limitation, although the ability to service indebtedness 
is not. 

Trend setters of farmland prices generally belong to three 
groups: 

1. Those who capitalize on a change of land use. Major changes 
in land-use patterns have a significant impact on land 
values. For example, the displacement of dairy farmers by 
kiwi fruit growers, at prices well in excess of dairy land 
value, has enabled these farmers to move to other districts 
beyond traditional dairying areas, paying higher prices than 
those paid by the farmers involved in the traditional land 
use patterns. This is only one example of the chain 
reaction which can occur with a change of land use. It 
should be noted that these people will generally enter 
farming in a new area with a high equity and at moderate 
debt servicing levels, in spite of high land prices. 

2. Some farmers have a high equity or large farms of moderate 
equity. Increasing the size of existing farm units has a 
major impact on land values. High equity farmers are seldom 
major trend setters in land values. Generally, equity is 
used spasmodically, often only to settle another member of 
the family. If a decision to buy is made, however, they 
have a high capacity to raise finance and service debt, 
although this is generally at a moderate level. Within 
limits, the purchase price is not a limiting factor. 

Entrepreneural farm owners, with an overview of both capital 
and income movements within the farm enterprise, have a very 
significant role in the increase in farm land prices. 
Equity borrowing, in association with created equity by 
virtue of the purchase price offered, creates a climate 
where farm size can be increased with relative ease when 
mortgage funds are readiy available. High country farmers, 

108 



with their carefully established reputation of being 
caretakers of the land and stockmen first and businessmen 
second, may well view such a suggestion with surprise. Yet 
there is clear evidence of the emergence of entrepreneural 
management in farming which can combine modern business 
management skills with the more traditional skills of their 
forebears. They love the challenge of the business of 
farming. They do not farm for the love of it. 

3. Vendors are often prepared to lend mortgages above normal 
levels of security at favourable interest rates. Mortgage 
funds are readily available when vendors can create credit 
by the vendor mortgage system. Basic economic theory has 
a-lways maintained that credit creation is highly 
inflationary. In my view, vendor mortgages and the creation 
of share script by major companies are no different from the 
uncontrolled right to print money. 

Vendors, acting on the advice of skilled financial advisers, 
can create large amounts of capital by lending beyond normal 
loan limits. Often this is with the added incentive of 
interest rates below market levels in the early period. 
Capital values created by these lending policies then become 
accepted as normal· and, in recent years, vendors have 
obtained similar prices within a twelve month period without 
providing any mortgage funds. Over the past ten years, the 
traditional farm mortgage lenders of the 60s, the Life 
offices and Trustee companies, who have a responsible 
pragmatic approach, have been superseded by lenders with a 
more maverick approach to farm lending. 

The previous speaker also referred to the problems associated 
with high land values, especially with the effect of debt 
servicing and the impact that this has on cash available for 
variable expenditure. The nett effect has been a change from 
development with farm income to development with borrowed funds. 
Development programmes have been funded on a total cost basis by 
the Rural Bank with significant taxation advantages available to 
the borrower. Rural Bank policies in regard to lending to 
businessmen involved in farm development programmes have an 
immediate impact on businessmen farmers. 

Major effects not discussed, but well-known to this audience, are 
the cost of death duties, matrimonial settlements and rentals for 
leasehold land. All these costs relate to capital values created 
by parties beyond an individual farmer's control. Capital value 
is not related to a farmer's level of profitability or management 
expertise, but rather to the aspirations of the new farm buyer. 

I have indicated earlier that, except for inflation, increased 
land values are the result of a greater interaction than the 
three other factors on which Mr Hutton places so much emphasis: 
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1. purchase of land by businessmen and the use by them of 
incentives available to farming; 

2. the incentive of tax free capital gain; 

3. the capitalization of guaranteed gross farm incomes. 

How far then will land values go? Land values will continue to 
rise with inflation. Their ultimate level is, therefore, 
dependent upon the success of Government in controlling 
inflation. I have confidence that inflation will be controlled 
and that this recent period in our history will be looked upon in 
the same way as deflation (or the depression) was looked upon by 
our forebears. 

The recent increases in land values provide stimuli for increases 
in the future. The two substantial changes in an otherwise 
predictable trend, as indicated by the graph of freehold farm 
land prices, is sufficient for many farmers, who are often 
encouraged by their advisers to expand their land area rather 
than take the other investment options available. As long as the 
nett-tax-paid-reward for investment in land is greater than the 
nett-tax-paid-reward for investment in increased production, 
farmers will continue to invest in land rather than in 
production. 

In addition to inflationary trends in land values, farmers will 
continue to capitalize high short term gains in gross farm 
income. Evidence shows that income assistance by Government is 
being capitalized. Informed land buyers refer to the large 
increases in European land value which are based on agricultural 
subsidies of the past 15 years. These buyers believe that New 
Zealond has now entered a similar phase and that it is logical to 
capitalize present guaranteed farm incomes. Should this 
continue, there will be no alternative to some form of capital 
taxation which, although abhorred by many, is much less abhorrent 
than the present iniquitous capital taxation of death duties. 

Government legislation will be directly responsible for limits to 
excessive incr~ases in land value that are not related to the 
current rate of inflation. Such legislation should be directed 
towards: 

(a) increased production being more profitable on a tax 
paid basis than an increase in capital value; 

(b) a review of the vendor mortgage scheme to ensure that 
mortgages reflect the productive value of the asset 
rather than the amount that the purchaser is prepared to 
borrow; 
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( c) the abolition of the ten-man company loophole for the 
accretion of land, but retention of the right for 
f anners to expand land areas where the properties are 
being farmed at a level of production acceptable within 
present known technology. 

There is an urgent need for the first point to be achieved, 
because it is the basic cause of most of the problems existing 
within farming today. 
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ARE PASTORAL LEASES REALLY NECESSARY? 

* J.H. Elworthy 

The tenure of pastoral land should be considered initially in the 
broad context of New Zealand's economy and the range of options 
promoted to come to terms with and resolve the basic problem of 
the deficit in the balance of payments. 

Public attention has been focussed on the major decisions 
involving the development of energy resources and what has become 
known as growth strategy, otherwise known as the "Think Big" 
policy. The very magnitude of proposed investment of six-and-a 
half billion dollars in energy-based developments has caused 
justifiable reaction of concern on the part of the farming 
community. The fact of the matter is that the successful 
implementation of that growth strategy is totally dependent on a 
prosperous and growing primary sector to continue to underpin the 
standard of living of the New Zealand citizen and to service the 
massive capital investment during the time lag between the 
committal of the projects and the resulting benefits to the 
balance of payments that will accrue from extra earnings from 
exports and import substitution. 

Surely the name of the game is to ensure that constraints to 
realising the potential production from our land are removed or 
at least minimised. This must include the provision of adequate 
funds for development, adequate profitability and adequate 
research and the ready availability of the results of that 
research to the farmer. Let us apply that broad proposition to 
Crown land presently held in pastoral leases. There is no 
argument about the potential to increase production from that 
sector of our land. A number of progressive runholders are 
showing the way in what in some cases is a spectacular fashion. 

The work at Invermay on Maku Lotus, the response to irrigation 
where it has been developed, subdivision, fertiliser and 
oversowing, Booroolas, the Livestock Incentive Scheme, the Land 
Development Encouragement Loan Scheme, Rural Bank development 
loans and Catchment Authority run plans are all proven parts of a 
package of measures by which significant production increases are 
possible. 

The question is whether or not the pastoral lease as we know it 
is acting as a constraint to increased production. Some 
runholders feel that improvements are included in land valuations 
and in turn reflected in rental costs. Others are cautious about 
the idea of borrowing money to develop Crown land. 
~----------------------------------------------------------------

Member of Parliament, Oamaru. 
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Let me here acknowledge the paper presented to the Hill and High 
Country Seminar in July 1979 by Mr I.G.C. Kerr. It is an 
authoritative record of facts and opinion related to pastoral 
land in the South Island and essential reading for anyone giving 
serious consideration to land tenure generally and Crown land 
rentals particularly. Since the publication of that paper and 
partly because of it, eight years of discussion and consideration 
culminated in the Land Amendment Act of 1979. This Act entitles 
the holder to the exclusive right of pasturage of the land 
comprised in the pastoral lease, a perpetual right of renewal for 
terms of 33 years, but no right to the soil and no right to 
acquire the fee simple. The lease is subject to restrictions as 
to the number of stock, to be determined by the Land Settlement 
Board. The rent is reviewable at 11 year intervals and will be 
based on the current valuation of the land exclusive of 
improvements. I attach as Appendix 1, some examples of the 
likely effects of this change on the rent payable by a number of 
lessees. 

When the Act was amended in 1979 the new system was accepted by 
and large as a compromise. Since then high country land values 
have increased very steeply, in spite of predictions from 
runholders in 1979 that the rental based on LEI would hold or 
even reduce sale price. It is this that has prompted a move to 
give serious consideration to alternative kinds of land tenure. 

It is worth recalling here that the reason for pastoral leases 
given by the Minister of Lands when introducing the Land Bill of 
1948, was "that it may be necessary for some control to be 
exercised over the type of land contained in the lease for soil 
conservation purposes to prevent erosion and regenerate some of 
the hill country contained in the lease". It is important to 
remember that the pastoral licence on a small grazing-run lease, 
as provided by the Land Act, 1924, carried a right of freehold. 
Rent at that time was based on two-and-a half percent of sale 
value. Hence, the only justification for the pastoral lease was 
to exercise "some control for soil conservation purposes". 

The question is how successful this policy has been and whether 
or not the objective of soil conservatiop can be achieved by 
other means. I hesitate to judge the effectiveness of erosion 
control on pastural land since 1948 and will leave that to people 
with the expertise and experience to make that kind of 
assessment. However, it is certain that the retirement of 
"tender" land has not been achieved by use of the law, but rather 
by negotiation and agreement. 

I commend the Land Settlement Board for the retirement of 
vulnerable land that has been achieved, unobtrusively and without 
controversy, during the last three years. I commend also the 
active programme of reclassification at present being implemented 
by the Board. 

The next question to be answered is whether or not "some control 
for conservation purposes" needs to be exercised at all and, if 

114 



so, whether it can be done effectively by the wise use of run 
plans which involve the application of the carrot rather than the 
stick. Unless the Land Settlement Board is going to exercise in 
an arbitrary fashion controls for conservation purposes, why 
should these powers remain? If retirement of land is to take 
place by negotiation and agreement, why retain the right of the 
Board to apply the Act to impose decisions on land retirement on 
hapless lessees. 

While acknowledging the special characteristics of pastoral land, 
we should also acknowledge the special characteristics of the 
people who farm that land. There is no doubt that, in general, 
pastoral lessees practise good husbandry and have a love of the 
land they farm as great or greater than their fellow farmers on 
freehold land. I am not convinced that special measures to 
protect tender pastoral land, which do not apply to the remainder 
of the farming community, are necessary. 

I am attracted to the idea of catchment authorities playing an 
even more important role than at present in the matter of erosion 
control through agreed run plans. The same authorities have the 
right to impose erosion control by means of bylaws on any kind of 
land under Section 150 of the Soil Conservation and Rivers 
Control Act, 1941. Catchment boards are elected directly by 
ratepayers and therefore are directly accountable to those they 
represent. 

From a point of view of soil conservation alone, I must conclude 
that all pastoral land should be classified as renewable 
leasehold which carries the right to freehold, realising that the 
four percent rental attracted by a renewable lease would 
necessitate a move to freehold. This would mean that pastoral 
1 a n d w o u 1 d b e he 1 d e v e n t u a 11 y i n f e e s. i m p 1 e • I at t a ch a s 
Appendix 2, some examples of the practical effects of the steps 
necessary to freehold under the system presently administered by 
the Land Settlement Board. 

During the next few years the true cost of energy will be 
reflected in production costs on pastoral land. This will 
require adjustment and adaptation in production methods and 
patterns. This adaptation, which may in some cases involve 
adjustments to the units as they exist at present, will take 
place more easily under a freehold system than under a leasehold 
tenure. 

I believe market forces may well lead to the division of some 
properties and the amalgamation of others as property owners make 
individual decisions on the best way to manage their assets. 
This is very much in line with the growing realisation on the 
part of the National Government of the need to move the State out 
of the way of the private sector. It is only by allowing the 
energy, enterprise and imagination of individuals and groups to 
perform and flourish with a minimum of regulations and 
restriction that this nation will generate the wealth to sustain 
our elaborate tastes in consumption of all kinds of goods and 
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services. 

The reaction of the general public to a proposal to freehold 
pastoral land should be taken into account. The public have an 
image of the high country: sun shining, snow glistening on the 
mountains, merino sheep on the autumn muster, billy boiling, 
comfortable and attractive steadings, all owned and protected by 
John Citizen through the Lands Department. There are some people 
who will react strongly to the proposal because they will see it 
as a sell-out of a heritage, others because they will see dangers 
to the environment from exploitive practices. 

While these viewpoints should be acknowledged and understood, I 
do not believe that they should prevent a move to freehold from 
proceeding if certain criteria can be met. These include: 

1. Removal of constraints to production increases 

This would depend on the amount of capital tied up in 
freeholding and the amount available for development. This 
raises the question of the conditions agreed to by lessees 
and the Land Settlement Board. There would be difficulties 
in establishing values for the purposes of freeholding, just 
as there will be difficulties in establishing acceptable and 
agreed LEI values for the purposes of determining rental. 

2. Fairness to all parties 

Any proposal to reclassify to renewable lease with the right 
to freehold must be fair to the lessee, fair to the 
community and fair to the nation. Thus any concessions to 
lessees which may be considered for inclusion in an 
acceptable agreement on freeholding would need to be weighed 
carefully against the rights and interests of the Crown. At 
the end of the day any major move through renewable lease to 
freehold must be within the reasonable financial reach of 
lessees. 

If a suitable formula can be found that is acceptable to 
runholders and to the Crown, the necessary steps could be taken 
by administrative rather than legislative action. A Cabinet 
directive could require the Land Settlement Board to implement a 
government policy decision. 

I understand that there is support in principle at least for the 
proposal on the part of a number of runholders. Whether this 
number represents a majority and on what terms and conditions 
that support is based, I do not know. If there is sufficient 
support for the principle, I suggest that discussions between 
representatives of the High Country Committee and the Minister of 
Lands should proceed. Should a large measure of agreement be 
reached, I propose that the necessary action should be taken 
before the end of the year. 

This suggestion does not reflect a case of election jitters, 
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although, should a political accident occur in November, I cannot 
visualise either a Labour Government or a Labour/Socred "Bitser" 
Government giving any consideration to such an idea. It has a 
sufficiently fresh Friedman aroma about it to scare the wits out 
of Socialists. If it is to be done, then let us get on with it 
without a repeat of the marathon debate that preceded the Land 
Amendment Act of 1979. 

I cannot let the occasion pass without recording my personal 
admiration for people of the high country and for the 
contribution that has been made so far by that small but 
influential group of our economic, social and cultural heritage. 
Can I suggest that the characteristics of hardiness, persistance 
and colour of the indigenous high country flora and fauna have 
been absorbed by the resident species homo sapiens in a mild 
mutation. I would expect that unique form-of evolution to be 
enhanced rather than inhibited by allowing those runholders who 
wis~ and who are able, to become the proud owners of their own 
property. 
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I. I ,case .) .) years from I. 7. 5 5 

2. Expir:-· date 

). Annual Rent (PL) 
Actual 

4. Annual Rent (RL) 
4 1 /){,original LEI 

1988 

$260 

$495 

5. Basic Limitation (SU)l 135 

6. Present Capacity 2600 

7. Date Reclassified 6.8.80 

8. Date Freeholded 4.12.80 

9. LEI at commence- 11000 
ment of lease 

I 0. Last Available UV 
before change to 
Land Value 

I I. LEI at Reclassifi
cation 

LEI at Freeholding 

1.3. Present LEI 

1.3.70 

59500 

135000 

150000 

170000 

14. LEI at Expiry (al 10% 331000 

(c1! 1 5 <;{i 466000 

(ttl 20% 609000 

15.Rent(a1 l 1 2% $165 
commencement of 
lease 

16. Rent (al 2% $220 
commencement of lease 

17. Rent (a1 1 1
2% $2'i'i0 

Current LEI 

18. Rent (c11 2% $)400 
Current LEI 

19. Rent {ct! 4 1 /Yt, $7650 
Current LEI 

20. Freeholding 222:)() 
Deposit Actual 

21. DPF _10 vear term 8910 
Actual -

22. F/H Deposit 25570 
Current LEI 

25. DPF Deposit 10400 
Current LU 

24. F/H Deposit ()6200 
Expiry (c1' Io<?,') 

(ct1 I 5% 9 )200 
(a! 20% 121800 

25. DPF Expirv (c11 10% 26925 

(a' I 5% ) 7900 
(a1 20% 49540 

I. 7. 54 

1987 

$260 

$270 

_)080 

6800 

9.9.80 

17.11.80 

6010 

1. 3. 70 

72750 

250000 

280000 

375000 

664000 

890000 

l, 120,000 

$90 

$120 

$7500 

$16875 

4209 _3 

17010 

57870 

132800 

178000 
224000 

5401 _3 
72400 

91100 

APPENDIX I 

I. 7. 56 

1989 

$450 

$960 

3390 

8300 

18.9.80 

3.12.80 

17500 

1. 3. 70 

103000 

280000 

310000 

400000 

857000 

1,267,000 

1,720,000 

$260 

$6000 

$8000 

$18000 

40276 

16290 

21690 

171400 

253400 
344000 

69712 
103060 

139900 

1.7.57 

1990 

$110 

$247 

265 

800 

30.1.80 

8.8.80 

4490 

1.3.66 

9860 

55000 

60000 

70000 

165000 

246000 

361000 

$70 

$90 

$1050 

$1400 

$3150 

7440 

3100 

8680 

3610 

49200 
72200 

13860 
20660 

30324 
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1. 7. 59 

1992 

$80 

$220 

400 

1000 

16.10.80 

17.11.80 

4000 

1.3.70 

5200 

21000 

21000 

40000 

114000 

140000 

297000 

$60 

$80 

$600 

$800 

$1800 

$2760 

5250 

2550 

2280(J 

28000 

59400 

9570 
11760 

24950 

1. 7.55 

1988 

$231 

$90 

1200 

3700 

5.12.79 

23.7.80 

2000 

180000 

193000 

270000 

526000 

720000 

967000 

$30 

$40 

$4050 

$5400 

$12150 

$27250 

11020 

38120 

15400 

105200 

144000 

19.3400 

44180 
60480 
812_30 

1.7.63 

1996 

$410 

$1485 

1800 

3000 

23.9.80 

13.10.80 

27000 

31.3.68 

32830 

140000 

140000 

240000 

1,000,000 

1,950,000 

3,700,000 

$405 

$540 

$3600 

$4800 

$10800 

$17910 

7210 

30700 

12360 

200000 

390000 
740000 

84000 

163800 
_) 10800 

1.7.69 

2002 

$900 

$3517 

3700 

3500 

16.10.80 

23.12.80 

63945 

31. 3.68 

57000 

210000 

219000 

290000 

2,140,000 

5,450,000 

1.7.62 

1995 

$380 

$1343 

1800 

3900 

2.7.80 

8.12.80 

24420 

1.2.67 

.38000 

220000 

225000 

310000 

1,170,000 

2,190,000 

15 ,800,000 3,980,000 

$960 $370 

$1280 

$4350 

$5800 

$13050 

$29920 

12090 

39620 

16100 

428000 

1,090,000 
3.160,000 

179760 
457800 
1.327,200 

$490 

$4650 

$6200 

$13950 

$27050 

10900 

37270 

15010 

234000 

438000 
796000 

98280 
183960 
334320 



APPENDIX II 

Basic Limitation (SU) 
original 5280 3000 1200 3600 1600 

3 3 years from 1.7.52 1.7.62 1.7.55 1. 7.60 1.7.51 

Expires 1985 1995 1988 1993 1984 

Annual Rental $500 $540 $200 $530 $504 
(based on stock limit) 

Present Capacity (SU) 8500 5300 1750 5500 3200 

LEI at commencement 18750 16500 6650 27000 14000 
of lease 

@ 1Yi3 Rent 280 250 100 405 210 
@ 2Yi3 Rent 375 330 130 540 280 
@4Yi Rent 840 740 300 1215 630 

Present LEI 300000 380000 120000 500000 280000 
@1Yi3 4500 5700 1800 7500 4200 
@23 6000 7600 2400 10000 5600 

Forecase LEI 1991 780000 980000 310000 1,300,000 720000 
@ 103 * 

Rent@ 1Yi3 11700 14700 4650 19500 10800 
@23 15600 19600 6200 26000 14400 

Forecast LEI 1991 1,200,000 1,540,000 480000 2,020,000 1,130,000 
@ 153 * 

Rent@ 1Yi3 18000 23100 7200 30300 16950 
@23 24000 30800 9600 40400 22600 

Forecast LEI 1991 1,850,000 2,350,000 740000 3,000,000 1,730,000 
@203 * 

Rent@ 1Yi3 27750 35250 11100 4500 25950 
@23 37000 47000 14800 60000 34600 

Forecast LEI at 4 years 14 years 7 years 12 years 3 years 
Expiry@ 153 * 525000 2,690,000 320000 2,675,000 425,000 

@1Yi3 7875 40350 4800 40125 6375 
@23 10500 53800 6400 53500 8500 

Last UV before change 1.3.69 1.3.69 31.3.68 1.3.69 1.3.69 
to Land Value Annual 52800 39700 22840 68440 32200 

@1Yi% 790 595 340 1025 480 
@23 1050 795 455 1370 645 

* Compound Interest 
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ARE PASTORAL LEASES REALLY NECESSARY? 

A COMMENT 

* I .G. C. Kerr 

It is contended that pastoral leases are now unnecessary. 
Commenting on this contention, I intend to summarise aspects of 
pastoral leases concerning: 

(a) production, valuation and economics; 

(b) government policies and public administration; and 

(c) the practical effects of widespread reclassification. 

Production from Pastoral Leases 

Do pastoral leases constrain production? The 300 runs (mostly on 
pastoral leases) in the TGMLI High Country Production Survey 
increased their livestock production by 38% over the 11 years to 
1978. The rest of the sheep and beef industry advanced by 
approximately 16% over the same period. 

This information and the examples referred to would not support 
the view that pastoral leases are "constraining increases in 
production". However, the comparison I have made is not wholly 
valid. The increases achieved are a small proportion of what is 
possible. The Institute's study will be repeated over the next 
two years and I would expect further spectacular increases in 
high country production similar to those occurring in the 
adjacent hill country. 

In spite of what I have just said, I think it is important to 
question "whether the seemingly illusory potential of some areas 
of pastoral land will ever be fully developed?" In my view, the 
major constraints are those of capital and labour rather than 
tenure alone. The limitations of capital can only be removed by 
farm and other businesses reinvesting profits or attracting loan 
or equity capital. The limitations of labour are only overcome 
by increasing both the number and the skills of those on the 
land. 

The almost unseemly scramble for the scarce number of pastoral 
runs reflects, I submit, the relatively few opportunities 
remaining for investment in readily achievable growth. Such a 
high demand, if sustained, will surely result in strong economic 
(and possibly political) pressures for subdivision of runs. As 
landholders strive to make sufficient money to service increased 
rental and interest commitments, the result must be increased 
production. There really is no viable alternative. 
-----------------------------------------------------------------* TGMLI 
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Valuations of Pastoral Leases 

Through the good off ices of the Valuation Department I have been 
able to assemble a large number of valuations of pastoral leases 
for this seminar. Figure 1 shows the changes in capital value and 
the value of land exclusive of improvements (now rental value) 
since 1960. 
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FIGURE 1 

Government Valuations Pastoral Leases 

(Provisional) 

66 

Capital Value-

70 

YEAR 
72 74 

-Value of Land Exclusive 
of Improvements 

76 78 80 

By comparison, the changes in the NZ Farmland Prices Index (for 
freehold farms) and the Consumer Prices Index for the same period 
are shown in Figure 2. 
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FIGURE 2 

Freehold Farmland Prices 

··············· 

1960 62 64 66 68 70 

YEAR 
Derived from Valuation Department & Statistics Department Data. 

72 74 76 

............... 
.... ········ 

,.··"::::::__Consumer Prices 

78 80 

The recent increases in the value of pastoral leases clearly 
reflect the growth in demand for developable land. As it should 
be, the rate of increase in the value of improvements is 
occurring at a greater rate than the unimproved value of land. 
This fact may help to allay the fears of some lessees who believe 
that the value of improvements they have added to the lease are 
being lost to the Crown. 

A principal cause of the current discussion on pastoral lease 
tenure is the effect of inflation on land prices. Rents for 
pastoral leases issued in the early 1950s were relatively high 
(about 3% - 4% of unimproved value). The problem is that the 
legislators of the day did not anticipate the effects of 
inflation by instituting regular reviews of rent. Without 
regular reviews of rent, lessees have been able to build up a 
large equitable interest in the land legally held by the Crown. 
To me it is perfectly reasonable that lessees should resist 
attempts by the Crown to recapture its original level of interest 
in the land. 

Economics 

When the income and expenditure per stock unit is put in real 
terms, the narrowing of margins becomes readily appar9nt. (Fig.3) 
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FIGURE 3 

SOUTH ISLAND HILL COUNTRY 

Gross Farm Income & Expenditure per Stock Unit (Real Terms) 

$ 

1960 62 . 64 66 68 70 72 71.. 76 78 80 

YEAR 

Derived from NZ Meat & Wool Boards' Economic Service Data 
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Surprisingly, the cause is falling gross incomes rather than 
increases in expenditure. With narrowing margins, livestock 
farmers seldom have any other means of maintaining income than 
increasing production. 

FIGURE 4 

MEAN TOTAL STOCK UNITS, LAMBING PERCENTAGE AND WOOL CLIP PER SHEEP SHORN 
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Purpose of Pastoral Leases 

The next question relates to the control of land for soil 
conservation purposes. The Minister of Lands explained, in 1948, 
that the purpose of the pastoral lease is to control land for 
soil conservation purposes. However, he also went on to say that 
"if there is any doubt as to the suitability of the land for 
permanent alienation, obviously the Crown must retain some 
control over it". These comments appear to reflect the 
philosophy that the Crown must maintain a "dead hand" on pastoral 
land when there is some doubt about its use. 

The duty of the Land Settlement Board includes the 
"administration, management, development, alienation, settlement, 
protection and care of Crown land ••• " In this context, the 
pastoral lease tenure can be seen as something more than a means 
of achieving soil conservation objectives. It is also possible 
that the concept of a pastoral lease has helped to create the 
caring attitudes that most runholders have for the land under 
their charge. 

Government Policies 

The overriding government policy affecting the use of pastoral 
lands is in a Government Policy Statement of November 1979 called 
"Deciding the Use of High Mountain Lands". More recently, the 
Land Settlement Board and the National Water and Soil 
Conservation Organisation have both adopted policies covering 
hill and high country land. The policies of these agencies are 
subservient to the Government Statement and are necessarily in 
accord with it. A goal of the Statement refers to the 
intensification of sustainable production consistent with 
balanced land use. 

Following the principles of the Government Statement, the Land 
Settlement Board's High Country Policy has among its goals: 

(a) provision of opportunities for closer settlement •• ; and 

(b) retirement .••• of land not considered suited to long 
term grazing. 

Specifically, on instruction from government, "when in the 
opinion of the (Land Settlement) Board there is no reasonable 
doubt as to the suitability of the land, the Board may reclassify 
land in a pastoral lease". 

The National Water and Soil Conservation Organisation Hill and 
High Country Policy (which is promulgated as a joint policy of 
NWASCO, NZFS and DL&S) is "aimed at the promotion of soil 
conservation and water management in areas where adverse physical 
factors and erosion hazard cause distinct limitations for use." 
To me, these policies clearly affirm the government philosophy 
"that the Crown must maintain some control .•• " (on land where 
there is some doubt as to the suitability for reclassification). 
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Public Administration 

The question of the catchment authorities taking over the role of 
the Department of Lands and Survey in exercising ~ome control" 
raises two important issues. 

The first of these concerns the whole area of public 
administration in the hills. Any observer of hill and high 
country affairs will doubtless be struck by the multiplicity of 
public agencies claiming a jurisdictional interest in managing 
the hills. I am not at all sure that the hills or their 
occupiers are responding to this burden. In fact I suspect an 
element of organisational ambition directing much administrative 
action. It is doubtful if catchment authorities would have had a 
place in soil conservation in the high country had the Land 
Settlement Board (and its predecessor the Land Board) had the 
knowledge, leadership, economic climate and political support to 
imaginatively perform its statutory duty at an early stage. The 
fact is that catchment authorities are performing many of the 
duties of the Crown, including fire control and run plans. 

The second issue concerns the capability of catchment authorities 
and the Land Settlement Board to exercise "some control" when 
necessary. 

Catchment Authorities 

Catchment authority by-laws, notices, regulations and permits are 
legislative means of influencing land use specifically for the 
control of soil erosion and flooding. Because of their 
potf2ntially limiting effect on property rights and on the 
personal liberties of land occupiers, such instruments are 
strictly 1 imi ted to the purpose of the authorising legislation. 
Through experience (not all of it good), most catchment 
authorities have generally few problems effecting their statutory 
powers, but any extension of this power to cover wider aspects of 
land use will doubtless create a debate which will touch on very 
sensitive issues in land use. 

To 1978, the cost to the government of the soil and water 
conservation run plan programme in the high country was 
approximately $5.4m (in 1978 dollars), of which $4.3m went to the 
runs involved. By 1978 only 53% of high country properties had 
run plans. The rate of increase in production of properties with 
plans was 12% greater than those without plans. Generally, those 
runholders who have taken up the incentives offered by run plans 
have larger enterprises (32%), but are not exclusively the most 
progressive. 

The run plan programme being voluntary and, as yet, uneven in its 
application, is unlikely to achieve by itself the objectives of 
government policy for the hill and high country. A much more 
assertive and enticing programme will be necessary for this to 
happen. 
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Land Settlement Board 

It is important to understand the wider implications of the duty 
of the Land Settlement Board concerning the "administration, 
management, development, alienation, settlement, protection and 
care of Crown land ••• " This duty obliges the Board to take the 
leading role in implementing government policy for hill and high 
country Crown land. 

The powers contained in the Land Act in respect of stocking, 
burning, cultivation, weed and pest control are substantial and 
ultimately enforceable under threat of forfeiture. This power of 
forfeiture has, happily, seldom been invoked. 

As pastoral leases are renewed the Board is obliged to exclude 
"riparian" lands from the lease. Because it has a duty for 
protection and care of Crown land, the Board will be obliged to 
exclude land not suited to grazing from any reclassification (to 
farm land) proposals. It is probable that the Board is also now 
obliged to reclassify all land within pastoral leases as farm 
land where there is no doubt as to the suitability of the land 
for reclassification. This latter obligation clearly jeopardises 
the "economic unit" pas tor a 1 lease po 1 icy of the Boa rd. The 
results of widespread reclassification which has taken place in 
Southland and Otago are clear evidence that the Board is already 
pursuing this policy and obligation. 

Classification of Land 

Where there is no reasonable doubt as to the suitability for 
reclassification (as farm land), it is clear that there is no 
point in maintaining a pastoral leasehold tenure and 
administration just to serve the interests of soil conservation. 
A renewable lease tenure (with a right to freehold) should 
replace the pastoral lease tenure on such land. 

Where land is considered unsuitable for (pastoral) use, it is 
equally clear that, in the interests of conservation of natural 
resources, overall government policy is forthright in its 
intention to withdraw such land from use. 

However, where there is some doubt about the suitability (or 
wisdom) of reclassification, I do see some problems. If there is 
a doubt, should the "benefit of the doubt" go to 
reclassification, or should the present tenure be maintained? My 
inclination (for the area of doubt) is to opt for either: 

(a) continuing the pastoral lease tenure (renamed 
restricted use tenure) where long term restricted use 
is envisaged; or 

(b) occupation licences or permits where long term use is 
not assured or the future land use options are 
undecided. 
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In the interests of equity (between differing land uses) and 
efficient allocation of resources, I suggest a change in name 
from pastoral land to restricted use land and the application of 
similar use restrictions and rental policies to all types of 
users, be they pastoral, forestry or recreation. 

Costs Involved in Reclassification 

The following is an example of the land holding costs that would 
be facing a lessee of a medium sized pastoral lease with 11 years 
to run before renewal: 

Value of land exclusive of improvements (LEI) 

At present (1981) 
At beginning of pastoral lease (1959) 

Annual rent: 

Present rent as pastoral lease (PL) 
Present rent if renewable lease (RL) 

Hypothetical present rent as pastoral lease 
Hypothetical present rent as renewable lease 

$ 

325 000 
35 000 

600 
l 575 

7 312 
14 625 

Compare this with the costs of freeholding the lease (should it 
be reclassified): 

Cost of freeholding renewable lease: 

Value of land exclusive of improvements (LEI) 
Less statutory "goodwill" 
Purchase price of land 
Plus survey, legal & administration costs 

(considerable) 

Annual costs of deferred payment licence (DPL): 

Deposit (20%) 
Annual charges 

325 000 
112 252 
212 748 

42 550 
17 233 

A very important factor determining the outcome of 
reclassification is timing, as this affects both the purchase 
price and the goodwill payable. 
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CONCLUSIONS 

Under the present laws and policies the practical effects of 
widespread reclassification of suitable pastoral land will be: 

(a) an increasing amount of intensification, subdivision, 
settlement and reordering of land holdings as farmers 
and others 

( i) seek to meet the costs of the rental or 
freeholding options open to them, or 

(ii) are readily able to capitalise on the high 
demand for land for farm, forest and recreation 
development; 

(b) the eventual inflow of capital and labour into the 
industry as farmers and others develop to meet the 
burden of increased rental or mortgage commitments; 

(c) the withdrawal from occupation of all land considered 
by the Land Settlement Board and catchment authorities 
to be unsuitable for pastoral or other use, and 
management of that land directly by the Crown; 

(d) the probable retention of the pastoral lease tenure 
(not necessarily in economic units) in a modified form 
(restricted use leases) for long term use of land not 
considered suitable for reclassification; 

(e) occupation licences or permits for more limited uses 
of hill and high country land. 

Eventually, I would hope for a unified form of land 
administration fully incorporating the hill and high country 
policies of government and its agencies on a less complex basis 
than at present. These developments require no change in 
government policy or legislation - just a resolve to implement 
existing arrangements. 

The answer to the question 
necessary?" is, I believe, "yes", 
modified form. 

130 

"Are pastoral leases really 
but fewer of them and in a much 



DISCUSSION 

Question: Do you feel that the amount of research done proves 
whether or not the closing of Class VII and VIII land enhances 
the water control characteristics of that land? 

Mr Kerr: I do not know the right answer to that particular 
question, but for reasons other than water management, it is 
stated government policy to withdraw such land from use. 

Mr Inder: I would suggest your comment that the new Amendment 
has not impeded the input into land, because the increase in 
production of pastoral land has been 32%, against a paltry 16% in 
others, is irrelevant, because it has not applied yet and is not 
likely to apply for four years. 

Mr Kerr: I agree. I commented that the development (and value) 
of pastoral land is occurring because of its potential, not its 
tenure alone. 

Mr Harcourt: Pastoral lessees are now coming back to the 
government because they did not anticipate inflation. The 
correction I would like to make is that in 1978/79, they could 
get no answers as to how LEI's were assessed and as a result they 
now realise the probem. 

Mr Elworthy: Certainly, this suggestion was made to the Lands 
and our Committee, in considering the Bill and others, argued 
about it all. But the fact is that since then land values have 
gone up, I think more rapidly than you or I anticipated. At that 
st~ge there was no discussion about moves to freehold during the 
debate on the Land Development Bill, but now there is, and that 
is the point I was trying to make. Now, high country farmers are 
saying themselves "Is freeholding a sensible or possible 
alternative to a system based on LEis?" and the debate has 
started amongst the farming community. It was not there at that 
time. 

Question: What about the pre-paid rentals scheme the government 
threw out? 

Mr Elworthy: That was thrown out for reasons of lack of support 
from high country farmers themselves, as much as anything else. 
Actually the freehold move is not too much further down the line 
than the PPL proposals. If you go farther than that you are 
getting into the area of controls, rather than other aspects of 
the matter. 

Question: You were referring to the problem of diverting part of 
th is from development to freeholding. It is quite evident that 
renewable leases are being freeholded at the moment. A solution 
to that problem would be to allow the freeholding of an undivided 
half share of a renewable lease at a certain date, with the 
balance being freeholded at a later date. 

131 



Mr Elworthy: That is a possibility. 

Mr Douglas: It would seem that, in terms of the adoption of 
water and soil conservation plans, a fair proportion of the land 
that was to be put aside in those plans for retirement has been 
achieved. Really the bogie of retirement is not as great as 
people imagined. 

Mr Kerr: Certainly the impetus for land retirement seems to have 
abated. A run plan is a much more diverse thing than a plan 
specifically aimed at land retirement. There are other purposes 
as well. Furthermore, there are relatively few high country 
properties to which land retirement applies. 

Question: I would like to take issue with government policy on 
the question of not reclassifying all our pastoral leases. Over 
the years, we runholders have proved that we are the best 
custodians of this land. We could be even better custodians if 
we ran it ourselves. I thank Mr Elworthy for his comments. This 
is more or less what we have been asking for. We ask him to give 
us the opportunity to get into that land in a formal way. We 
want the job, we need the opportunity and we need your help. 

Question: If we do have a freeholding, then the danger that has 
been talked about by Mr Hutton becomes more realistic, if it is a 
real danger, in respect to the high country. 

Question: Mr Hutton talked about meat treatment styles and 
economics in one breath and talked about all sorts of controls in 
the other. I just feel that if you are going to stop town 
capital investing in the country, you are going to have 
reservations about farmers retiring into town. 

Professor O'Connor: I would like to ask Mr Elworthy if he 
believes that he has not overlooked what the meaning of pastoral 
land was when the 1948 Act was passed. The Land Act of 1948 and 
the representations of the High Country Committee for improved 
service from the government and from the scientific community, 
including its representations for the establishment of such a 
body as the Tussock Grasslands and Mountain Lands Institute, all 
reveal the central concept of pastoral use of unimproved pasture. 
Now that was what pastoral land meant to the legislators of the 
time, because it was the only experience at the time that was 
thoroughly reflected in the sheep industry commission report 
which preceded it and which led to this whole thing. Now what we 
have got at the present time is a condition of tenure which is 
intended for that use in law, but which is now being technically 
used for dramatic farm improvements. I do not think that that 
feature has been sufficiently attended to in your remarks. I 
suggest that although the Minister of Lands, introducing 
manifestation, alluded to the soil conservation thing, that was 
because he had to sell it to the National opposition as well. 
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When you reflect on what was happening, there is nothing in the 
Bill that says "for soil conservation purposes". There is 
nothing in the Land Act of 1948 which says that, and I do not 
think that we should judge it now by that pretext for which it 
has been subsequently used. 

Mr Elworthy: I accept the objectives of the Act at the time are 
still relevant, but what I am questioning is the way to achieve 
that end - whether in fact we need to do it through legislation 
that gives arbitrary powers to do certain things - when as far as 
I can discover, steps that have been taken have been done by 
consultation between the Crown and pastoral lessees. I cannot 
see why we cannot do that under a freehold system, where, by the 
use of incentives, through run plans and whatever - development 
finance - we can see the same kind of protection - not 
conservation, but general reservations of overall land use, which 
was the original purpose of the Act. Now, just putting that 
question to the industry - do you really need to retain this 
somewhat artificial form of tenure which is changing very 
rapidly? The interpretation of the use of the land is changing 
very rapidly and the use of the Act is changing very rapidly. It 
is being interpreted differe:ltly by the Land Settlement Board. I 
am saying that we should put the whole of the farming community 
on the same basis as far as land tenure is concerned and do the 
other things that inay need to be done there by other means, 
through water and soil legislation. 
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STAYING IN BUSINESS - MANAGEMENT OF FINANCIAL RESOURCES 

* I Scott 

Staying in business is like a marriage, it requires a good 
understanding and a lot of hard work. I do not profess to be an 
expert in either, nor do I consider that I am an expert on the 
other part of my paper. I therefore propose to deal with this 
subject in broad terms. 

Pastoral farming, particularly in Central Otago, has gone through 
many changes in the last thirty years. The most significant of 
these followed the formation of rabbit boards. These were set up 
in the 1940s, but it was not until the early 1950s that the 
rabbit was finally brought under control. Prior to this there 
was little demand for many of our pastoral properties. In fact 
some "vere virtually unsaleable. For instance, what is now 
recognised as one of the best pastoral properties in the country 
- Earnscleugh Station - was sold in 1948 for less than $4.50 a 
stock unit, on the basis of a going concern. 

In the 1950-51 season fine wool prices reached record levels. 
This injection of cash into the industry provided the much needed 
funds to enable farmers to set about the task of improving 
pastures and stock performance. They were ably supported in the 
former task by the late Mr Terry Ludecke, who was the first 
person to intcoduce and encourage the use of sulphur super on 
tussock lands in Central Otago. The industry, and New Zealand as 
a whole, owe hiin a gr-eat debt. 

I think it would be fair to say that staying in business for the 
fL:·tstoral farmer during the 50s and the best part of the 60s did 
not require any particular financial skills. All that was needed 
was a good pr~ctical knowledge of hill country management. 
During this period it was possible to budget with some degree of 
accuracy and in most instances development could be programmed 
out of income. Production was doubled on many hill country 
properties. This was indeed a time of prosperity for the 
pastoral industry. 

While it could be said that the industry has continued to enjoy 
some prosperity, as a consequence of double figure inflation and 
the cost/price squeeze a growing number oE farmers now have a 
serious liquidity problem. Some badly planned development 
programmes have not helped the situation. All too often a 
financial commitment has been made before it has been proved that 
the investment, be it land development or the purchase of 
additional land, would generate sufficient cash to service the 
borrowing and other associated costs. 
;----------------------------------------------------------------

Wrightson NMA, Alexandra. 
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Financial Control 

The most successful farmer is the one who knows exactly where he 
is going. In other words, he has budgeted his income and 
expenditure. This has not been done on the back of a packet of 
tobacco or small piece of paper. It has been drawn up after 
consultation with his farm adviser, seasonal financier or 
accountant and in most instances with all of them. 

The main purpose of the budget is to forecast the cash movement 
Eor the period. It is a statement of anticipated income and 
expenditure. I would be the first to admit that budgeting, in 
times of double figure inflation, can be a difficult exercise. I 
expect those of you who tried to work to a budget during the past 
twelve months found this out. The minimum price support scheme 
has made it a little easier to budget income, but even with this 
knowledge it is possible to over estimate. How many of you 
budgeted to get $16 or better for your fat lambs this year? The 
average price for lambs drafted in Central Otago up until the end 
of April was approximately $14. Who, last July, would have 
budgeted half-bred wool at a lower price than the previous year? 
I know I did not. This, together with the escalation in farm 
costs during the last twelve months, made the budget drawn up 
last July a futile exercise. Even in times of inflation a budget 
is not a document that can be thrown in the drawer and forgotten. 
A budget is still an efficient tool for management provided that 
it is looked at and amended at regular intervals. In fact it is 
only by doing this that the farmer is able to control his 
finances. 

Budgets should not be drawn up for expenditure control only. A 
properly completed budget should provide for the determination 
from the cash surplus from farming, the anticipated profit after 
an adjustment has been made for changes in livestock numbers, 
depreciation, the taxable income and the effect of the period's 
operation on cash resources. In fact it should give a complete 
picture of the likely position at the end of the period under 
review. This is the sort of information that is required before 
consideration can be given to development or other capital 
expenditure. 

Development 

If the pastoral farmer is to maintain his present standards it 
will be necessary for him to increase production. The best way 
to achieve this is to develop land resources. Government, by way 
of the supplementary minimum price schemes, Land Development 
Encouragement Loans and the Livestock Incentive Scheme is making 
it attractive for him to do just this. 

Any new development should, however, be well planned and the 
economics and feasibility thoroughly investigated before the 
programme is started. Again, a budget and cash flow forecast is 
the best tool for this purpose. A well drawn up forecast will 
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disclose the annual working capital requirements during the 
period of development. It will also bring to light any other 
capital requirements which could be needed to maximise the 
benefits of the investment. Such things as accommodation for 
extra staff, extensions to the woolshed, a second set of yards, 
further sub-division fencing requirements and livestock increases 
to cope with the production potential should not be overlooked. 

The seasonal financier should not be expected to front up with 
the cash requirements to fund these expenditures. The Rural 
Banking and Finance Corporation should be the source for these 
funds. Loans are available from them on attractive terms 
providing it can be proved that the development is economic and 
that an increase in production will result. The Rural Bank is a 
first class organisation and its people have a sound knowledge of 
pastoral farming and farm finance. 

Large scale oversowing and topdressing programmes can often 
result in the farmer having to grow supplementary feed and to do 
this he may require additional plant. Expensive plant and 
machinery is not a good investment for most pastoral farmers and 
for this reason they should consider the following alternatives: 

(1) the purchase of second-hand plant; 

(2) employing a contractor; 

(3) buying in feed. 

While locality and availability may dict~te, the final decision 
should be based on economics~ Gone are the days when any farmer 
cctn afford to buy new machinery and have it lying idle for nine 
or ten months of the year. If contractors are not available, 
then neighbouring farmers should be looking at plant syndication. 
I am well aware that farmers prefer to be independent, but they 
should be asking themselves if they can continue to enjoy this 
luxury. Individual ownership is certainly not making the best 
use of the plant resources. 

The Land Development Encouragement Loans have been particularly 
suitable for the pastor-al farrnec, in fact it would be fair to say 
that they have been the main beneficiaries of the scheme. There 
has, however, been a tendency for sorne far:mecs to develop too 
quickly. It is important that all farmers consolidate from time 
to time. It is my experience that development can only be 
managed efficiently and effectively if this is done. I say this 
for a number of reasons: 

1. It enables them to maintain good quality stock. There 
is always the tendency to retain stock that in normal 
circumstances would be culled, so that numbers can be 
increased to the level needed to cope with the 
potential. I am sure there is no need for me to tell 
you that it is much more profitable to have a flock 
ceturning $20.00 per stock unit than it is to have a 
flock returning $16.00 per stock unit. 
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2. Most development takes time to consolidate and this is 
particularly so with oversowing and topdressing on hill 
country. The land treated may require further 
subdivision to maximise the benefits of the 
expenditure. This work should be completed in 
preference to making a start on a new block. 

3. The third and possibly the most important reason is 
that it gives the far-mer time to consolidate his 
finances. 

As most of you will be aware, a shortage of cash has resulted in 
many businesses folding up. Liquidity is just as important for 
the pastoral farmer as it is for everybody else. 

Planning the Future 

Planning the future can, in these inflationary times, present the 
farmer with a number: of problems. The two which are likely to 
cause him the most concern are income tax and estate duty. 

Income tax is an annual problem if the farmer is not developing 
and it is there that farmers, because oE their aversion to paying 
tax, tend to over spend on non-essentials, particularly in the 
machinery line. The special investment allowance encourages them 
to purchase a new tractor, facm truck or other machinery for no 
other purpose than to save tax. I have known of the odd 
accountant who has even encouraged them in this direction. What 
they forget is that the cash still has to be found. To spend 
$30,000 on a new tcact.oc to reduce the tax bill is not good 
busines~3, particularly if they cannot fully utilise it and if 
they have to borrow the money to complete the purchase. Borrowed 
money always has to be paid back and in these days of high 
interest rates this is not so easy to do. 

The farmer who is developing will still be faced with a tax 
liability at the end of the programme. However, it is during the 
period of development that he has an opportunity to transfer part 
of his farming assets, including stock, to a family trust or 
directly to his sons if they are old enough, with the maximum tax 
savings. The transfer of his farming assets gives him a better 
spread of income when the development comes into prof it and also 
helps to stabilise his estate. 

Land values in the last 18 months have doubled and, as a 
consequence, many farmers now have an estate problem. I am not 
one who agrees that they should gift most of their assets to the 
children to avoid the payment of any estate duties. This may 
have had some merit in the days of little or no inflation, but it 
is certainly not a good practice in these days of double figure 
inflation. I may be a little old-fashioned in this regard but I 
still think the farmer's first obligation is to himself and his 
wife. How often in the past have we seen dad having to get a job 
to maintain a satisfactory standard of living and at the same 
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time seen his family enjoy the overseas trip that he and his wife 
were never able to afford. 

Estate planning is like a development programme: it should be 
kept in balance. This is a very wide subject and while there are 
a number of common factors which could be used as an 
illustration, there are a number of people in this field who are 
more able than I am to advise farmers in this regard. 

Conclusion 

Staying in business and the management of financial resources for 
the pastoral farmer requires a good practical knowledge of hill 
country, a sound knowledge of stock management and the ability to 
budget and plan his financial affairs. In my experience the 
majority in the industry are very capable in all these 
requirements. This has been well illustrated by the tremendous 
increases in production in the sector in the last 25 years. 
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STAYING IN BUSINESS - MANAGEMENT OF FINANCIAL RESOURCES 

A Commentary 

. * A.P. Laing 

Since my practice mainly involves valuation and accountancy for 
pastoral properties in Otago and Southland, the content of this 
paper will be influenced by the requirements for those 
properties. However, I have found that the analytical approach 
outlined does have a relevance in a wider context. 

By using a set of annual accounts as an illustration, I have 
initially defined ·working capital anJ then proceeded to show how 
fluctuations in the cash flow during the year alters the working 
capital position. Emphasis has been placed on the need to 
consider expense categories in terms of importance for management 
decisions. Budget technique is discussed, with the previous 
year's cash flow figures being an essential base for the purpose 
oE accurate financial predictions. Finally, at the risk of over 
simplification, I have included a diagrammatic model of the 
interrelationship between working capital, cash flow and 
1nanagernent. 

1. Working Capital 

The working capital or li<Juidity of a farm business is the 
readily available capital to fund the day-to-day operations. 
Usually it consists of "on-demand" sources of cash supplied by 
banks or stock firms. 

2. A Typical Farm Balance Sheet 

B a 1 a n c e s h e e t a s a t ,J u n e 3 0 , 1 9 8 1 ( l a s t ye a r ' s E i g u re s i n 
brackets): 

Assets 

Fixed Assets: 
Land & Buildings 
Plant & Equipment 

Livestock: 
5100 s.u. @ $20 

Current Assets: 
Debtors 

TOTAL ASSErrs 

$ 

800,000 
60,000 

106,000 

10,000 
-------
976,000 

(1980) 
$ 

(620,000) 
( 65,000) 

(106,000) 

( 10,000) 
---------
(801,000) 

------------------------------------------------------------------* ChartAred Accountant & Registered Valuer, Dunedin. 

141 



Less Liabilities: 

Term Liabilities - Mortgages 
Current Liabilities: $ 

Bank O/D 10,000 
Stock Firm 15,000 
Creditors 28,000 

TOTAL LIABILITIES 

CAPITAL 

$ 

150,000 

53,000 

203,000 

773,000 

$ 

(158,000) 

( 10,000) 
( 20,000) 

13,000) 

(201,000) 

(600,000) 

3. From this balance sheet the working capital position may be 
defined: 

Working Capital Position as at June 30 1981 

Readily Available 7\ssets: Debtors 
Immediate Liabilities: Bank 10,000 

DEFICI'r 

Stock Firm 15,000 
Creditors 28,000 

4. Significance of Working Capital 

$ 
10,000 

53,000 
------
43,000 
·-·-----

(30/6/80) 

$ 
( 10,000) 
( 10,000) 
( 20,000) 
( 13,000) 
-------

33,000) 
------

With a $43,000 deficit, this farmer will be having difficulty 
with his short term finances. Often this position is hidden by 
spreading the deficit over two or more financial sources and in 
the example shown, the far-mer:- has credit from the bank as well as 
stock fir:-m and is r:-ather:- tardy on the payment of accounts owing 
to creditors. Clearly, with a high equity he should r:-e- finance 
the hard core of $43,000 working capital deficit by converting it 
from an immediate or:- on demand liability to a term liability by 
incr:-easing the mor:-tgage, or by a term loan from the bank, 
provided future cash flows allow repayments. 
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5. Importance of Fluctuations in Working Capital 

In the previous year's balance sheet the working capital was 
$33,000 in deficit, so the position has deteriorated by $10,000 
during the year. Individually, the two traditional suppliers of 
working capital should not be concerned: 

- the banker should be satisfied - the overdraft has not 
increased during the year; 

- the stock firm manager should be delighted - the hard core 
debt has been reducecJ from $20,000 to $15,000. 

- but the overall position has deteriorated by $10,000 
($33,000 deficit in 1980 to $43,000 in 1981), and this has 
been achieved 

- by holding back on the payment of accounts - creditors 
increased from $13,000 in 1980 to $28,000 in 1981. 

- When the farmer visits the stock firm with $28,000 of 
accounts for payment the true situation will quickly become 
obvious. 

HENCE the necessity for looking at the overall working capital 
position rather than the separate elements that make up working 
capital. 
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6. Annual Revenue Accounts 

The annual cash flow can be reconciled with the fluctuations in 
working capital position. Annual revenue accounts contain part 
of the cash flow, so in order to reconcile the cash flow with 
working capital fluctuations we must start with those accounts. 

Revenue Accounts - Year Ended June 30, 1981 

Sheep at 1/7/80 5600 
Purchases 
Prof it 

Expenses: 

Wages 
Fe rt i 1 izer 
Seeds 
Fuel & Oil 
Hepairs 
Contracts 
Vet 
woolshed etc. 
Sundry 
Rent 
Phone & Mail 
l\dministration 
Rates 
Interest 
Depreciation 
Prof it foe year 

Drawings 

Taxation 

Sheep Account 

$ 11,200 
2,600 

38,550 

Sales $ 41,150 
Sheep at 30/6/81 5600 11,200 

52,350 

Prof it and Loss Account 

20,000 
5,500 

500 
3,000 
6,000 

10,500 
5,000 

900 
2,500 

500 
1,500 
1,000 
1,500 

22,000 
5,400 

10,100 

95,900 

Income: 

Sheep Account 
Wool Sales 
Produce Used 

Appropriation Account 

10,500 Farm Prof it for 
the Year 

7,000 Deficit for year 
------
17,500 
------
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38,550 
56,850 

500 

95,900 

10,100 

7,400 
------
17,500 
------



Unfortunately, accountants frequently do not appreciate the 
necessity to define between cash and non cash items, nor do they 
group costs according to management principles and the greatest 
of all sins is to include land development costs in the revenue 
accounts. 

7. Reconciling the Cash Flow with Fluctuations in Working 
Capital 

The following cash flow has been derived from the revenue 
accounts. It will be noted that the presentation commences with 
a gross margin, being the source of cash, and the flow of cash is 
progressively diminished as the various categories of expense are 
included. 

(a) Gross Margin 

Sheep: 

Less: 

Livestock Sales 
Wool Sales 

Purchases 
Direct Expenses (includes 
shearing) 

Gross Margin 5300 s.u. @ $15 

(b) Farm Working Expenses 

Wages (excludes shearing) 
Fertilizer 
Seeds 
Vehicles & Plant (fuel & 
repairs) 
Property Maintenance 
Weed & Pest Control 
Sundry 

Cash Surplus Before Overheads 

( c) Overhead Expenses 

Cash Surplus Before Interest 

(d) Interest 

Cash Surplus After Interest 
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41,150 
56,850 

2,600 

15,900 

10,000 
5,500 

500 

8,000 
1,000 

500 
2,500 

98,000 

18,500 

79,500 

28,000 

51,500 

4,500 

47,000 

22,000 

25,000 



( e) ( i ) 
(ii) 
(iii) 
(iv) 

Land Development 
Capital Expenditure 
Personal Expenses 
Taxation 

10,000 
8,000 

10,000 
7,000 35,000 

(f) Cash Deficit for the Year 10,000 

8. By reducing the annual accounts tos cash flow form and 
reconciling the cash flow with the working capital position, a 
helpful analysis of the financial operations and the management 
of the farm is available. However, this is easier said than 
done, for annual accounts often seem more notable for their 
ability to hide helpful information than to reveal it. 

9. Significance of Income and Expense Categories Used in the Cash 
Flow 

(a) Gross Margin - being the net result of income from an 
enterprise, less the direct expenses relating to that enterprise. 
A gross margin of $15.00 per stock unit for sheep is shown. 
Since an efficient farmer on the class of property envisaged 
would produce a gross margin of $20.00 per stock unit, there are 
points of management that should be investigated. There could be 
a low lambing percentage, overstocked property, or poor wool 
quality. A useful inter-enterprise comparison may be made. If 
cattle show a gross margin of $12.00/s.u. there must be doubts 
about the desirability of continuing to increase cattle numbers, 
unless othec factors dictate. 

(b) Farm Working Expenses - expenses determined by management 
decisions. Look for wastage in vehicle and plant expense and 
consider the advantages of engaging contractors rather than 
purchasing replacement plant. 

(c) Overhead Expenses - mainly expenses that cannot be 
controlled by management decisions - i.e. rates, accountancy, 
legal, phone and power. 

(d) Intecest - level depends on the borrowings. 

(e) (i) Land Development - essential to keep separate. If 
included in direct far-m expenses it inay indicate that the 
level of expendituce is wasteful. 

(ii) Capital Expendituce - replacing plant and the 
repayment of loans. 

(iii) Personal Expenditure 

( iv) Taxation can be reduced by trusts and other: 
arrange men ts . 

In the analysis of cash flow results I find it helpful to 
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consider the income and expenditure under the categories 
mentioned and logically work forward to a cash surplus or deficit. 

10. Cash Flow Analysis - the Basis for Budgeting 

Budgets are the most important tool for financial management and 
I firmly believe that before a budget of any accuracy can be 
compiled, a cash flow analysis of the previous year's accounts 
should be undertaken. If the annual cash flow budget is prepared 
beside last year's figures, the chance of major errors and 
omissions is reduced. Many of the budgets I peruse, when 
evaluating applications for finance on behalf of lending 
institutions, involve overstating the gross margin for the 
livestock carried, or failing to include an adequate allowance 
for plant replacement. 

11. A Diagrammatic Model may be used to show the inter
relationship between working capital, cash flow and management. 
After perusal of this diagram you may think the problems are more 
hydraulic than financial: 

Gross 
margin 

Source 
of cash 

Cash 

Working capital 
reservoir 

flow ------+ 
Interest $22,000 

-------32,500 
Overheads $4,500 

E \ID JI xpense am 
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12. The Contribution of Management to Controlling the Cash Flow 

Management controls three main areas: 

(i) Increasing the flow of cash by increasing the gross 
margin. 

(ii) The reduction in the "height" of the expense "dam" by 
reducing expenses in the categories that can be controlled 
by management. Farm working expenses, development expenses, 
capital expenditure, personal expenses and taxation are 
categories that can be reduced by management decision. 

(iii) "Topping up" the working capital reservoir by 
borrowing cash on a long term basis. 

13. Return on Capital 

From the cash flow, the following adjustments can be made to 
calculate the return on capital: 

Cash Surplus Before Interest 
Livestock Fluctuations 
Depreciation (10% allowance) 
Wages of Management (allowance) 

Farm Profit 

Nil 
6,000 

13,000 

Return on Capital = Farm Prof it x 100 
~~Assets ~1-

= 28,000 
966,000 

= 2.9% 

x 100 
-1-

$ 
47,000 

19,000 

28,000 

This must be compared with Meat and Wool Board Economic Service 
results to evaluate the overall efficiency of the property. 

DISCUSSION 

Professor Stewart: There is another conference at the College 
this week for farmers who are interested in the application of 
micro computers to farm management planning and financial 
management and control. Is that a "pie in the sky", or do you 
see, in the not too distant future, large numbers of farmers with 
their own desk computer doing their budgetting and financial 
management through that medium? 

Mr Laing: These are indeed being used now. The cash flow 
diagram is a result of an attempt to put financial matters on to 
a computer so one can bring up a video display to view what is 
happening in readily understandable terms. 

148 



Professor Stewart: And they cost less than that $30,000 tractor 
you were talking about? 

Mr Laing: You can get models that plug into your own television 
set. Fairly workable models that would suit most farmers would 
probably be within a range of six or seven thousand dollars. 

Question: Mr Scott said that under the present rate of inflation 
it is all the more important for the land owner to maintain his 
equity in the property, rather than hand it over to the children. 
I know that equities are not as high as they used to be, but I 
would have thought that with highly inflated land values it was 
all the more important for the land owner to at least partially 
part with some equity. Could Mr Scott comment on that? 

Mr Scott: In my opinion it should be kept in balance. The 
comment I made was that in recent times it has got out of balance 
because of high inflation. Like everything else, it should be 
well planned. 

Question: Who do either of the two speakers regard as being the 
best kind of person to advise the farmer in his financial 
matters? There has been allusion to accountants, to stock firm 
people and also farm advisers. Who, in their opinion, is best 
qualified? 

Mr Scott: The person lending the money. 

Mr Laing: The point I am trying to make is that we see so many 
budgets that are master-pieces of wishful thinking or pie-in-the
sky budgets. They are not made up with any recognition of the 
actual capital structure the farmer had the previous year, or 
indeed his working capital position at the start. There was a 
classic case recently where a fellow told an institution that I 
was acting for that he had $50,000 cash to put into the purchase 
of a farm. This looked most impressive until we looked at it 
more closely and saw that the $50,000 came from the sale of 
cattle, the proceeds from which had already been promised to the 
stock firm manager. That amount only reflected in his working 
capital position at the end of the previous year. He was 
starting off at least $50,000 in deficit, believing he had cash 
available. 

Now what worries me is that if you get away from what is actually 
happening on a farm and produce a marvellous budget which may 
look superb on paper but is riot related to what is actually 
happening, you are in difficulties. So I think the accountant 
has to be somewhere there. He was responsible for accounting for 
the situation the year before. As long as the farm adviser, who 
will draw things together, or the bank manager, or the stock firm 
manager starts from that working capital point and works forward, 
one will know where one is going. 
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THE CHANGING REQUIREMENTS FOR THE PREPARATION OF FINE WOOL CLIPS 

* B.M. Tinnock 

Preparation of a wool clip for sale is the culmination of twelve 
months of effort and management expertise in producing it and its 
preparation and classification should be regarded as a 
significant operation in the sheep farmer's year. 

Most of our hill and high country wools, from Merino, Halfbred 
and Corriedale flocks, have traditionally been prepared on the 
property at shearing time. The farm or station woolshed is the 
best place in which to class wool and, in the context of current 
advances in wool selling methods, it remains the most appropriate 
place. 

In recent seasons there has been a very pronounced swing to shed 
classing and it is certain that this trend will remain. Growers 
who formerly had their clips classed in wool brokers' stores are 
realising the considerable economies effected by shed classing 
and the advantages of having good supervision by a competent 
classer of all facets of wool handling. 

Woolbrokers are generally encouraging this practice and are 
recommending that, wherever practicable, their clients' wool be 
prepared and classed on the farm. Their own classing staff are 
now mainly involved with wools from smaller clips and off-sorts 
from larger clips. Most of these wools are classed for binning, 
which remains an essential and valuable service provided by the 
broker to accommodate smaller quantities from various clients. 

This paper discusses aspects of on-farm clip preparation in the 
light of current advances in wool selling methods. It advocates 
efficient clip preparation as a pre-requisite to sale by sample. 

The sale of greasy wool by sample, accompanied by a certificate 
of results of scientific measurement of fibre fineness, clean 
yield and vegetable matter content, is now a reality in New 
Zealand. 

The rapid progress in the implementation of this mode of offering 
during the last two wool selling seasons has followed over one 
and a half decades of promulgation, consideration, 
experimentation, modification and gradual adoption and acceptance 
by various sectors of the trade in this country. But this rapid 
expansion of the system in the past two seasons has not come a 
moment too soon and there is general trade agreement that during 
this period we would not otherwise have adequately coped without 
sale by sample. 
-----------------------------------------------------------------* Department of Wool Science, Lincoln College. 
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Last season's phenomenal increase in wool production imposed 
severe strain on the physical and human resources of our wool 
broking firms, many of whom were obliged to seek outside storage 
space and incurred abnormal costs associated with extra handling. 
Woolbuying firms were also faced with a greater quantity of wool 
to evaluate, while official wool testing houses had to cope with 
a greater number of samples for testing than at any previous 
time. 

Sale by sample has helped extend the life of existing facilities 
which were not originally designed to handle the increased 
quantities of wool produced today. It has also contributed to an 
extension of the auction system by way of sale by separation. 
This has given brokers the ability to sell more wool more quickly 
by utilizing available space at outside centres. 

These experiences have highlighted problems in achieving a 
smoother flow of increasing quantities of wool. Greater lot size 
has emerged as being a very significant factor where cost savings 
can be achieved. Effort continues to be concentrated in this 
area for the mutual benefit of buyer, broker and producer. Small 
lots are more expensive for the broker to handle and the buyer 
looks to large lots for economies in appraisal and sale room 
time, documentation and office procedure. 

To qualify for sample selling, lines of classed fleece wools must 
consist of ten bales or more. Lines of seven to nine bales of 
classed fleece wools may also qualify, provided the average lot 
size of the fleece lines of which they are part is at least ten 
bales. Fleece lines not eligible for sale by sample include 
wools of very mixed quality, particularly in Halfbred and 
Corriedale types, wools of mixed lengths and lines containing 
cot ts. 

Also ineligible are fleece wools containing excessive pen stain. 
Pen stained wools are discounted because of water soluble 
pigments contained in dung, which dye on to the wool fibre during 
scouring. Being light-sensitive, they will further fade when 
exposed, thereby causing an alteration in the shade of the 
finished fabric. Excessively pen stained wools are not 
acceptable for sale by sample because they might similarly fade 
when exposed in the sample box and when staples are being teased 
with handling. This makes dagging of sheep before penning a 
necessary task and sheep from lush pasture should be allowed 
plenty of time to empty out before being penned. This is no more 
than normal good management practice, but it acquires new 
importance when excessive portions of pen staine9 wool appearing 
in a grab sample will render the line ineligible for sample sale. 

Bales of farm classed oddment lines are now grab sampled and 
cored for lot building. This is a system in which similar oddment 
types from various growers are matched and assembled into larger 
lots for sale by sample, a practice which has advantages for 
grower, broker and buyer. Because they are matched on the basis 

152 



of the grab sample, it is obvious that oddment lines must be true 
to type in order to qualify for these advantages. The person 
supervising oddment preparation on the farm must ensure that the 
relevant criteria are being met as the separated oddments 
accumulate for pressing. 

The sampling, measurement and presentation of wool for sale by 
sample with guaranteed certificate is complementary to its 
adequate shed preparation and classification and should not be 
regarded as an alternative. It is important for growers to 
realise that it is not incumbent upon the broker to authorise 
measurement of clients' lines which do not meet the standards 
required for sample sale. Substandard wools will inevitably show 
up in the grab samples obtained from such lines and will then be 
relegated to conventional sale. 

Grab samples representing lots are displayed prior to sale in 
cardboard boxes. Each sample is of 5 kg minimum weight and must 
comprise all the individual grab samples drawn from each bale of 
each line. Buyers appraise the samples for factors of valuation 
such as length, soundness, colour and presence of skirtings or 
other oddments. This is the point where good or bad shed 
preparation will be evident and valuations made accordingly. 

The pre-sale test certificate issued by an official testing house 
is clearly displayed adjacent to the relevant sample. This 
certificate, internationally recognised, is an integral part of 
sale by sample. It provides a guarantee of average fibre 
fineness, yield and vegetable matter content of each lot. 
Fineness is by far the most important price determinant and pre
sale measurement and certification of average fibre fineness is 
of major significance to the fine wool grower. Price increments 
clearly exist for each micron category finer than 33 microns and 
currently are very significant for each category finer than 25 
microns. 

This means that there is, under certan conditions, a place for 
smaller lines of four to six bales in fine wool clips or for star 
lots. These smaller lines, usually at the extreme fine or strong 
end of the clip, are aimed at either capturing significant 
premiums afforded superior (specialty) types or, conversely, 
enhancing the bulk of the clip by the elimination of obviously 
inferior sorts. The combining of wools of adjacent finenesses to 
form bigger lines for sample sale could be a retrograde step in 
terms of both manufacturer preference and total return to grower. 

The yield test results on the certificate are the grower's 
assurance that he will be paid for the actual clean fibre content 
of the line, based on the greasy weight at time of core sampling. 

The pre-sale sample display with attached certificate is the focal 
point of the system and is the wool grower's presentation of his 
product to the world textile market. The ultimate quality of 
this presentation will relate back to fundamental requirements 
for good clip preparation and for its expeditious passage through 
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our advanced sale system: 

- The maintenance of good shed facilities. 

- The provision of adequate shed labour. 

- The employment of a registered woolclasser. 

- Good communication with the broker. 

There is nothing new about these factors as being ideals, but a 
greater appreciation of their importance and their subsequent 
adoption is required if the woolgrower wishes to maximise his 
returns from sale by sample. 

Shearing sheds should feature good lighting over the wool-rolling 
and classing table and well positioned wool handling facilities. 
An adequate number of shed hands is an essential basic 
requirement for efficient clip preparation. It is one which is 
of ten sadly neglected, particularly on properties where contract 
shearing gangs are employed. 

There is no doubt that a number of shearing contractors in past 
years have effected cost savings for themselves by consistently 
fielding less shed hands than are required to do the job 
adequately. This practice continues in some districts, to the 
detriment of clip preparation. Although one can appreciate that 
there are times when it is certainly not easy for contractors to 
find sufficient or suitable staff, it is the grower who loses 
when this situation is allowed to recur. In "fast" sheds where 
skilled shearers are consistently turning out high tallies, it is 
particularly important that there be sufficient table hands to 
ensure that any skirting and back removal required is done 
efficiently, that congestion of a large number of fleeces round 
the table will not occur and that a regular flow of correctly 
prepared fleeces will pass from the shearing board to the 
classer's bins. 

Although skirting is basically a simple operation, the decision 
relating to the extent of skirting and back removal required in 
good style fine wools is a critical one. It is important to have 
sufficient table hands to implement this decision. Experienced 
table hands are not always easy to acquire, but a leading shed 
hand or similarly responsible person is a desirable element in 
any large shed where the classer supervising all facets of the 
wool handling operation cannot reasonably oversee the skirting of 
every fleece. 

I would suggest to growers that shearing contractors who 
undertake to provide staff for the woolhandling should be viewed 
in the context of being sheari~ and woolhandling contractors, 
and as such should be expected by the grower to provide 
a sufficient number of people to handle the clip preparation 
adequately. The number of hands required will vary from shed to 
shed, depending on such factors as the speed of the shearers, the 
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speed and ability of individual shed hands, the extent of 
skirting and back removal required and the type of wool press 
provided. All this should be well known to the grower from 
previous experience and his insistence that a full team of shed 
hands arrive on the property at the commencement of shearing 
should be clearly understood by the shearing and woolhandling 
contractor. 

There are some contractors who have plentiful labour available 
and who offer the grower a scale of contract rates according to 
the number of shed hands he specifies. The fine wool grower who 
chooses at this point to reduce shearing costs by employing fewer 
shed hands, not only mars his twelve months' effort to produce 
the clip, but shows a lack of understanding of the implications 
of such a policy in terms of trade requirements. Although poorly 
prepared wools may realise as much as well prepared wools on a 
buoyant market, it is the consistently well prepared clips which 
will stand the test of a falling or depressed market. 

It should also be remembered that no responsible registered 
classer will endanger his reputation by applying the Kiwi stencil 
to fleece lines classed by him, but which have been inadequately 
prepared because of shortage of shed labour. 

The Wool Board, in recognising the important role of our shearing 
contractors, is now conducting short courses for them. These 
include papers and discussions on various aspects of wool 
production, wool preparation, staff management, financial 
management, practical shearing and crutching techniques and 
visits to wool brokers' stores. Such courses are an excellent 
move in the right direction and I am sure that both participants 
and the industry will benefit from them. 

Persons supervising the woolhandling procedures in a large scale 
shearing operation are the initial key links in the marketing 
chain. Broadly speaking, the woolclasser's approach is to make as 
few lines as possible, consistent with the size of the flock and 
the variations of fineness, length, colour and other factors 
which appear in the clip at a particular shearing. These 
variations may differ from year to year according to the 
environmental conditions experienced during the period of wool 
growth. 

The practice of woolclassing, with its associated supervision of 
all facets of clip preparation, is sometimes done to a high 
degree of efficiency by the woolgrower or by a member of his 
family. It is more common to find on medium or larger properties 
that a person specialising in such work is employed. These 
people have the opportunity, through the NZ Classer Registration 
Scheme, to provide evidence of having attained a recognised level 
of achievement in their work and any classer worth his salt would 
take this voluntary step. 

The registered professional classer of fine wools is generally 
better equipped than his unregistered counterpart to adapt to the 
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requirements associated with pre-sale measurement and sale by 
sample. There are several reasons for this. Firstly, a wool 
qualification from either Lincoln College or Massey University is 
normally a prerequisite for application for registration. 
Courses in wool at these institutions offer a sound basic 
training for further experience. The fact that 47% of our 
current int~ke of Certificate in Wool students at Lincoln College 
are sponsored by wool broking, wool buying and other commercial 
firms is ample evidence that the syllabus provides technical 
training and practical experience unobtainable from a similar 
period of in-service training within their own firms. This also 
applies to students who will return to farms, stations and other 
sectors servicing the wool growing industry. 

No matter how good the basic training, there is no substitute for 
several seasons' experience gained on the job. Having acquired 
this, the successful applicant for shed classer registration must 
then pass on-the-spot inspection of competence in shed 
management. In-store inspection by wool brokers and Wool Board 
appraisers on a number of classed clips is required before an 
applicant is recommended for registration and receives the Kiwi 
stencil carrying his registration number. The stencil remains 
the property of the Wool Board and may be re cal led at any ti me if 
a classer's work shows evidence of having dropped below the 
required standards. These standards must be constantly monitored 
by Wool Board appraisers if the registration scheme is to be a 
success. 

Further advantages of employing registered shed classers for 
those growers who do not prepare their own wool are continuing to 
accrue. The NZ Wool Board, which administers the scheme, is 
providing more frequent refresher courses for registered classers 
to keep them abreast with current developments and policies in 
various sectors of the trade. These include papers presented by 
wool brokers, buyers, processors and researchers, which provide a 
wealth of information for participants, many of whom attend these 
refresher courses at considerable personal expense. 

Registration is also offered to competent owner classers whose 
registered Kiwi stencil may be applied to their own clip. This 
recognises a high standard achieved in the preparation of the 
wool for sale and is an assurance to the buyer that the owner 
takes a special interest and pride in his clip. The considerable 
effort expended by the Wool Board in encouraging more growers to 
qualify for registration in this category must be commended. 

Growers should be aware that the Wool Board also operates short 
courses in woolhandling leading to the certification of leading 
shed hands. These are offered to people who have at least three 
years practical experience in woolhandling and wish to take more 
responsibility in the woolshed to ensure good clip preparation. 
Such an attitude warrants encouragement and monetary reward, but 
the scheme will only be successful if standards for certification 
are kept sufficiently high. 

156 



Good communication between the grower, classer and broker will do 
much to facilitate the transition to sale by sample. The subject 
of wool specifications is a hardy annual, the importance of which 
some growers seem incapable of grasping. It is now more 
imperative than ever that wool specifications reach the broker 
either before or on arrival of wool into store. This can be 
readily appreciated when one considers that the various bales 
comprising a classed clip must be channelled in either one of 
four directions: for grab sampling, conventional show stacking, 
lot building or binning. If it is not possible to provide 
written specifications in time, then the grower should advise 
details by telephone before his wool arrives at the broker's 
door. 

Measurement results of classed lines are printed in the broker's 
sale catalogue and provide growers and classers with some very 
informative data. Analysis of the data can lead to a greater 
understanding of the sort of wool grown and of actual prices 
received on a clean fibre basis. 

Sale by sample is here to stay. We have entered a stimulating 
period in the progress of our wool industry. It is a time for 
closer and continuing consultation between growers, brokers and 
classers, as the results of objective measurement of farm classed 
lines are analysed and translated into further application. 

Communication between all sectors of the industry is the main 
requirement for further wool flow efficiencies from shearing shed 
to mill door. These efficiencies must begin at what might aptly 
be described as the product quality control point - the woolshed 
table - the point where the wool is prepared and classified for 
sampling, measurement and subsequent presentation to the world 
textile market. 
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THE CHANGING REQUIREMENTS FOR THE PREPARATION OF FINE WOOL CLIPS 

COMMENT 

* S.P. Street 

The comment I have to of fer relative to clip preparation of fine 
wool will dwell on the more radical changes taking place in the 
New Zealand wool industry and will involve the mechanical element 
of objective measurement as opposed to subjective assessment in 
the valuation of wool fibre. I would also like to expand on a 
few points mentioned in Mr Tinnock's address. 

As a background to the subject in question, I believe it is 
important to: 

1. Briefly summarise the market for the 1980/81 season and 
in so doing, compare the performance of the fine wool 
section (merino/halfbred) with the overall market. 

2. Comment on the effects of the pre-sale testing of fine 
wools. 

3. Discuss the opportunity that exists for growers to 
analyse their own clips, using objective measurement 
data now available to them. 

Market Summary 

The average price for the New Zealand wool clip for the 1980/81 
season will be approximately 248 cents greasy: a decline of 
around 6.0% on last year's average price of 265 cents greasy. 
However, in terms of wool type, this down-turn in value was not 
across the board. The finest edge of the clip, i.e. 26 micron 
and finer fleece and skirtings, showed appreciable gains on 
levels attained for the 1979/80 season. 
*----------------------------------------------------------------

NZ Wool Board 
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The overall decrease was borne primarily by the crossbred section 
of the clip and, to a lesser extent, by halfbred wools coarser 
than 27 microns. Conversely, finer sorts (especially merinos) 
appreciated in value, with extremely marked price differentials 
emerging for degrees of fineness. This culminated in a top COF 
price of 753 cents paid for eight bales of merino fleece testing 
17.1 microns at the Timaru sale of 8 December 1981. 

TABLE 1: This table traces the historical indexed value of 
merino fleece wool based on New Zealand Wool Board type 22F2W, 
compared with crossbred fleece based on New Zealand Wool Board 
type 37F2D. 

Period 1969/70 and 1972/73 - 1980/81 

Index Values 

Season Merino X-Bred NZ Av. Price 
(22F2W) (37F2D) GSY Cents/Kg 

1969/70 2.05 1.00 56.48 
1972/73 1.92 1.00 143.96 
1973/74 1. 71 1.00 139.19 
1974/75 1.66 1.00 91. 75 
1975/76 1. 38 1.00 157.12 
1976/77 1.21 1.00 219.58 
1977/78 1. 33 1.00 190.43 
1978/79 1. 25 1.00 218.80 
1979/80 1. 28 1.00 265.09* 
1980/81 1. 55 1.00 247.00 

* to 30 May 1981. 
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Irrespective of the market level, this index places the crossbred 
fleece (type 37F2D) to the unit value of 1.00. The value of 
merino fleece (type 22F2W) is then expressed as a percentage of 
the value of the crossbred type. 

When this form of indexing is applied to corresponding style 
fleece over the whole micron range of the New Zealand clip, it 
clearly defines premiums and discounts for degrees of fineness 
(micron). However, this example merely serves to highlight the 
current relative value of merino and crossbred fleece and gives 
an insight into trends of the last decade. 

TABLE 2 

A comparison of prices at corresponding Christchurch sales for 
the 1979/80 and 1980/81 wool selling season is indicative of the 
changing price pattern that has occurred this season. 

Base: B style Merino fleece - 22F2W 
B style halfbred fleece - 28F2W 
B style X bred fleece - 37F2D 

Micron/price cents COF 

Centre/Month 

ChCh/Sept 

ChCh/Oct 

ChCh/Nov-Dec 

ChCh/Jan 

ChCh/Feb 

ChCh/April 

Season 

79/80 
80/81 

79/80 
80/81 

79/80 
80/81 

79/80 
80/81 

79/80 
80/81 

79/80 
80/81 

22 Micron 

464 
526 + 62 

500 
530 + 30 

442 
560 + 118 

490 
590 + 100 

528 
572 + 44 

524 
570 + 46 

28 Micron 

400 
400 

432 
394 - 38 

394 
394 

402 
400 - 2 

418 
400 - 18 

426 
402 - 24 

37 Micron 

386 
370 - 16 

410 
354 - 56 

384 
358 - 26 

372 
350 - 22 

390 
347 - 43 

370 
352 - 18 

Price Range: + 30 to + 118 c sq to - 38 c - 16 to - 56 c 

Av. Diff. (price + 67 c) - 13.5 c - 30 c 
(% + 13.5%) - 3.3% - 7.8% 
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TABLE 3 

Extracted from 1979/80 production figures: 

Merino 
Half bred 
Crossbred 

19-24 micron 
25-32 micron 
33 micron & coarser 

% of Total Production 

2.2 
26.9 
70.9 

100.0 

Table 3 explains the significance of the crossbred weight factor 
as a percentage of total production and its consequent effect on 
average seasonal prices. 
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The following table displays the average value for similar style 
fleece wool (B grade combing length) attained at auction for the 
1980/81 season up to March 1981: 

TABLE 4 

Basis: New Zealand cents, clean on floor. 

Micron Price Diff. Quality No. Equiv. 

19 612 70s 
27 

20 585 64/70s 
17 

21 568 64s 
16 

22 552 60/64s 
17 

23 535 60s Mer 
35 

24 500 60s quarterbred 
40 

25 460 58/60s 
25 

26 435 58s 
24 

27 411 56/58s 
13 

28 398 56s 
11 

29 387 54s 
6 

30 381 52/54s 
5 

31 376 52s 
2 

32 374 50/52s 
2 

33 372 50s 
4 

34 368 48/50s 
8 

35 360 48s 
5 

37 355 46/48s 
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Pre-sale Testing 

In the first nine months of the 1980/81 wool selling season, 
688,000 bales, or 52% of all wool offered at auction, was pre
sale tested. This compares with 400,000 bales for the 
corresponding period last year, an increase of 72%. 

Costs - irrespective of lot size: 

Field certificate 
Field & micron certificate 

$18.00 
$33.00 

Brokers' cons o 1 id ate d s e 11 in g ch a r g es = 7 .19 9 cents 
for wool shown conventionally per kilo 

Charges for wool grab sampled and 
tested 

= 6.509 cents 
per kilo 

Charges for wool shown conventionally 
and pre-sale tested 

= 6.509 cents 
per kilo 

(but the grower is charged for the 
certificate) 

All sections of the industry are now agreed on the value of 
sale testing. It speaks a universal language and allows for 
positive identification of the article under assessment. 
benefits are, therefore, carried through to our client, 
manufacturer. 

pre
m ore 

The 
the 

As previously mentioned, the two factors having the greatest 
influence on market values are fibre diameter (particularly in 32 
micron and finer wools) and yield. It is the measurement of 
these, plus vegetable matter content, which currently form the 
basis of test certificates. Colour measurement is another factor 
which is now being evaluated by the trade and, once commercially 
accepted, will further enhance the value of fibre in 
manufacturing terms. 

At this point it may sound as though objective measurement 
favours the manufacturer. It does, but not at the expense of the 
producer. It merely places wool on a more competitive basis with 
our synthetic competitor, eliminating a lot of the mystique which 
has been part and parcel of wool valuation and trading in past 
years. It reveals those important pricing factors that current 
commercial practice demands, resulting in the producer being paid 
on a measured basis with the data available to him on the test 
certificate. 

Generally speaking, all combing wools in the fine wool area are 
sold on a certified yield and micron basis. If a line is not 
pre-sale tested, it will probably be attended to by the purchaser 
prior to shipment. With such large price increments for degrees 
of fineness now common-place, a buyer will be reluctant to 
purchase subjectively valued lines on the same basis as those 
objectively measured. In this context, 0.1 of a micron in fine 
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wool can be meaningful. It may be the difference between 
acceptance and rejection of a line and, as subsequent claims can 
be substantial, one can appreciate a buyer's cautious approach to 
non-tested wools. 

A further benefit of pre-sale testing manifests itself on sale 
day in the form of price stability. We now see less price 
fluctuation per type during a sale, which in turn uplifts the 
tone of the market. It also allows for greater accuracy in the 
assessment of market movements, thus eliminating the possibility 
of harmful over-reaction to price variations which are an 
integral part of any open selling system. 

To summarise this point: there is no doubt in my mind that pre
sale testing has injected an element of confidence into the wool 
selling scene and the subsequent utilization of wool fibre. It 
is also possible that this is being reflected currently in the 
market place, particularly in the fine wool area, with its 
dependence on exacting specification. 

Clip Analysis 

Mr Tinnock has already mentioned changes to regulations governing 
the minimum lot size allowable for pre-sale testing of fine 
wools. This reduction down to a seven bale line, in a clip that 
has attained an overall average of 10 bales per lot, is further 
acknowledgement by the New Zealand wool trade of the importance 
of objective measurement. I see it as an inducement to the fine 
wool grower to strive for a seven bale minimum in all lines of 
his clip. 

Assuming that the bulk of a clip has been tested, I will 
endeavour to explain some of the spin-off benefits that are now 
at growers' disposal. The following is a mock-up of a catalogue 
page containing O.M. data. The clip in question has been tested 
for micron and yield and will be used to cover three points: 

(a) Recognition of value on a clean fibre basis as opposed 
to greasy price, i.e., true market value. 

(b) Provision of a star lot example when warranted. 

(c) Micron variation within a well-classed merino clip. 
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Brand Lot Description B/S Valuation Price COF 

xxx 19.2 19AlV/72 
2000 Sup F Mer AA 3 Gd/Av Spinners 471 654 

19.9 76.01 20AlV/73 
VM0.41 2001 Ex F Mer 73.52 15 Gd/Av Spinners 436 597 

AA 

20.1 74.73 20FlW/72 
VM0.52 2002 Ex F Mer 72.14 16 Best Topmaking 425 590 

A 

20.9 77.17 21AlV/74 
VM0.36 2003 F Mer AA 74.38 16 Gd/Av Spinners 433 585 

21. 2 76.28 21FlW/73 
VM0.56 2004 F Mer A 73.60 22 Best Topmaking 419 574 

22.7 78.45 23AlV/76 
VM0.25 2005 M Mer AA 76.04 9 Gd/Av Spinners 407 535 

23F2W/75 
2006 M Mer A 6 Good Topmaking 388 517 

To calculate the clean price, divide the greasy price by the 
"dry-combed" yield. This is always the lower of the two yields 
printed in the description column and is the common factor used 
by "the trade" in calculating values, as it eliminates the 
variables of yield and vegetable matter content on individual 
lots. Using the results of this calculation (buyer column) it is 
then possible to make comparisons. For example, the premium of 
lot 2000, testing at 19.2 micron, over the equivalent style 19.9 
micron (lot 2001), is 57 clean. The premium of lot 2001 (19.9 
micron) over equivalent style 22.7 micron (lot 2005), is 67 cents 
clean. In the latter example, a comparison in greasy price terms 
is distorted by a difference of 3% yield favouring lot 2005. 

For greasy price comparisons to be meaningful within a clip all 
lines would need to test yield the same and the chances of this 
happening within a classed clip are quite remote. From a 
classing point of view and for a grower to appreciate in detail 
what he is producing, further analysis shows that this particular 
clip has four divisions for fineness and an overall micron range 
of 3.5. However, the main weight of the clip contained in lots 
2001 to 2006 has a range of 2.8 microns, while the weighted 
average fineness for the 87 bales is 20.6 microns. I am sure 
that this sort of information is of general interest to fine wool 
growers and is quite vital to stud breeders. 

I believe that concern was fairly recently expressed by a breeder 
whose clip had tested to an average micron of around 23.5, a 
coarse reading for a merino, which on a national basis would 
average out around 21.5 for a mature fleece. His concern was 
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heightened by the fact that he described his flock as "fine 
combing". I am not familiar with stud breeders' standards in 
describing wool type, but, with the information available, the 
door is now wide open for standardization in this field. 

Referring back to classing methods, I must balance the books by 
submitting an example of work in this field which is not 
confirmed by objective measurement: 

Brand 

yyy 
VM. 98 

VM. 78 

VM.66 

VM.67 

Lot 

3000 

3001 

3002 

3003 

Description B/S 

20.8 70.48 
Ex F Mer A 67.42 26 

21.1 
F Mer A 

21.1 
M Mer A 

23.3 
S Mer A 

73.20 
70.46 28 

73.20 
70.86 30 

74.09 
71.32 7 

Valuation Price COF 

21F2W/67 
Good Topmaking 385 575 

21F2W/70 
Good Topmaking 401 57 3 

21F2W/70 
Good Topmaking 400 571 

23F2W/71 
Good Topmaking 387 545 

An analysis of this clip shows a bare 0.3 micron range between 
lots 3000/3002. While there is a significant drop down to the 
strong classing (lot 3003), it only accounts for a small 
proportion of the total weight. Note the limited clean price 
range covering lots 3000/3002 and how the lower yield of lot 3000 
ccnfuses the issue in greasy price terms. 

This raises the question of what is an acceptable micron 
difference for divisions of fineness. It is not an easy question 
to answer, but in general terms, for merino fleece 24 micron and 
finer, a classer should be aiming for 0.75 micron between 
adjacent lines and at least 1.0 micron in the halfbred area of 25 
to 32 microns. I would assess that around 75% of classed merino 
clips, i.e. those handled by both registered and non-registered 
classers, would fall into this category. In the handling of 
halfbreds it would be more like 85 to 90%. 

However, during the course of valuation and in the Board's 
capacity of assessing work submitted for the Classer Registration 
Scheme administered by the Wool Handling Committee, there is 
evidence of overclassing. Frequently the effort expended in this 
direction is at the expense of other important, but less 
glamorous features of classing. Here I refer to the handling of 
secondary lines such as necks, pieces and bellies. Some 
attention to detail in this area can be financially rewarding, 
particularly by the exclusion of heavy fault such as isolated, 
but heavy vegetable matter or discolouration. In this respect, 
belly wool is the category most frequently damned by the non
removal of hard brisket colour and pizzle stain. 
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SUMMARY 

In endorsing the various points mentioned by Mr Tinnock 
concerning clip preparation, it becomes evident that the theme of 
the address is quite familiar. You may be asking the question, 
is this consistent with a "changing wool scene"? The changes 
that have been discussed concern utilizing objective means in the 
appraisal of the clip, rather than relying on subjective 
assessment. In adopting this new concept, we are now more aware 
of some of the physical properties of wool fibre and their 
relative value. In this sense, some modification of the 
traditional method of classing fine wool may be warranted. That 
change apart, the general approach to preparation for sale has 
not altered. Indeed, it is well understood by all sections of 
the industry that the shearing shed has become the most critical 
location in providing for manufacturers' requirements. 

The bulk of the New Zealand clip is utilized in the form in which 
it leaves the property. Any further handling required prior to 
processing is at considerable expense and detracts from growers' 
returns. It was not so long ago that any initial oversight would 
be rectified further along the wool pipe-line, particularly when 
detailed sorting in the mill was normal procedure. Today this is 
the exception. Here in New Zealand and overseas, mills utilize 
wool fibre "as purchased", with rejection on a per bale basis as 
normal recourse for sub-standard delivery. Current commercial 
practice demands a uniform parcel of wool type within category 
and this can only be provided by maintaning preparation standards 
at a consistently high level. 

Finally, it is worth noting that the price paid for today's wool 
fibre (and we have seen evidence this year of extreme values 
afforded certain types) suggests that we are providing the 
manufacturing trade with a premium article in competition with 
synthetics. I trust that we as wool producers and handlers 
recognize that fact by ensuring that the clip is handled 
accordingly. 

DISCUSSION 

Question: Which in fact is the more vital if you are dealing 
with marginal quantities - length or fibre diameter? 

Mr Street: Generally speaking, in fine wool clips fibre fineness 
is more important, although there are times when you would be 
looking at the length critically in the fine wool area. It is 
very hard to actually draw the line without sighting the article. 

Question: Would it be feasible to take sufficient samples to do 
a standard deviation, or in other words, an assessment of the 
degree of variability in the sample? 

Mr Street: That is an interesting question. The method of 
determining fibre fineness by airflow does not give you your 
variability. The projection microscope method does this, but it 
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is so slow and costly that it is virtually of no commercial 
value. If you could get all the information provided by the 
projection microscope method at the speed and cost of the airflow 
method, then yes, that would be very helpful to both grower and 
manufacturer. 
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PROFITABLE GRAZING MANAGEMENT 

* G.R.L. Brown 

According to Rural Bank figures, in the past four years and 
within the next three years, some 280,000 hectares of tussock 
land in the South Island have been, or are intended to be, 
oversown and topdressed. Stock numbers have increased because 
these pastures now produce more than they did previously. 

The response to date has been admirable, but farmers are having 
to change their grazing management systems to cope with this 
scale of development. Unlike sophisticated grazing systems now 
applicable to our cultivated pasture lands, our tussock grazing 
systems are in their infancy. This is logical when we see the 
recent tremendous increase in area of oversown tussock. Farmers 
are now carrying high proportions of their stock on these 
substantial areas of oversown tussock. They are also having to 
look more closely at new grazing systems. 

Too often in the past, lack of suitable grazing systems has 
resulted in unprofitable development. In the North Island East 
Coast region, a study by Fitzharris and Wright in Gisborne 
highlighted the serious lack of sub-division. They concluded 
that more intensive subdivision gives greater utilisation of 
pasture, more flexibility in stock management and

1
the ability to 

provide priority stock with the feed they require. In the south 
we find further evidence of this in oversown coastal hill country 
that hardly sees fertiliser, fences or tracks. In ten years 
without fertiliser it almost entirely reverted to its native 
state. Drier country (with average rainfall of less than 480 mm) 
has, in some cases, been over-grazed and the white clover 
content is depleted. 

Why this lack of follow-up? There are many reasons, including: 

1. change of ownership; 

2. a fling in high income years, followed by the 
predictable slump; 

3. economics of maintenance inputs have been 
unsatisfactory to the farmer; 

4. in the economic situation at present, farmers question 
the worth of maintaining some of the country; 

5. high fertiliser prices are greatly effecting the likely 
maintenance of oversown developments; 

6. farmer ignorance of the benefits of subdivision. 
;----------------------------------------------------------------

Fa rrn Advisory Officer, Alexandra. 
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Utilisation is the major point. Animals must eat what the farmer 
grows, and do so profitably. We do not want to grow it for 
rabbits! 

We do not yet know the extent of under-utilisation in the tussock 
oversowing programme. The possible economic returns from 
improved utilisation on an internal rate of return basis amount 
to 20 - 30 percent on South Island tussock country. The returns 
on tussock development are rarely more than 13% on the same basic 
calculation. The ingredients for this high return are: 

- more subdivision (rotational grazing); 

- more tracks for fast access (less time wasted and more 
stock movement) ; 

- a higher degree of pastoral and stock management skills; 

- more fertiliser. 

Tussock country has traditionally been set stocked on a seasonal 
basis and, as the country has been improved, this practice has 
continued. The numbers and types of stock grazing have, of 
course, changed. On a year-round basis, country is possibly 
spelled more than it was. Yet because of a lack of subdivision, 
many of the benefits of this spelling are not being realised by 
our hill farmer. 

For example, just last week I was looking at potential prof its 
from development on a hill farm. Simple, I thought, we will look 
at a native area and compare its carrying capacity with a 
developed block on the same farm. Nothing better! But, alas, 
the native block, fenced to the same size (approximately 250 ha) 
had a similar carrying capacity to the improved block. The 
imp~oved block, before oversowing, was supposed to have been 
better land. It all boiled down to utilisation. The native 
block was mob stocked following weaning and really cleaned out, 
but the ewes did not noticeably slip in condition. That improved 
block, on my estimation, was capable of doubling or trebling its 
carrying capacity. Certainly more maintenance fertiliser would 
have been required. There should have been some extra prof it, 
but on my estimation there was none. 

In Central Otago there are patterns of stock movement to suit the 
different types of country. On unimproved tussock hill country, 
ewes are set stocked at lambing on all the paddocks available and 
on the easier hill country. Ewe hoggets at this stage are pushed 
out on to native tussock blocks specially set aside for them. We 
have found that hoggets grow in spring only on these blocks. 
They are then set stocked, with more ewes and lambs moving out as 
the paddocks are required for hay. High country grazing is 
restricted to a wether flock. Weaning is usually in February or 
March and, depending on the area of improved tussock, lambs are 
either finished or sold as stores. At weaning ewes are pushed 
out on to the higher blocks also, sometimes competing with 
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wethers and gradually brought in as flushing and tupping 
approach. 

On improved hill country properties this traditional type of 
stock movement has continued with few changes. Ewes and lambs 
are normally lambed on the lower hill country on a set stocked 
basis, but the lambs are doing better at the moment because there 
is more legume in the sward and probably more to eat. 

Some of the more adventurous farmers are moving ewes and lambs 
higher up the hill, even to 800 and 900 metres when the need 
arises. However, the usual management system is to push cows and 
calves up towards the improved top blocks as the season allows. 
By Christmas, cows and calves are right to the top oversown 
blocks. Finishing beasts are also sometimes included with these 
herds. 

Some farmers are pushing rising two-tooths up on to top blocks 
before weaning to ease the pressure on lower hill blocks and 
paddocks. The practice of restricting a few types of stock on to 
the top continues until weaning in February. At this time of the 
season the full feed value on the hill is under-utilised. 

On the lower hill blocks, ewes and lambs are generally set 
stocked. In drier seasons, some of these lower hill blocks are 
over-grazed, with the result that clovers then tend to disappear. 
At the same time the top blocks are gaining in growth. Of ten 
they are fence high in alsike clover, but they are under
utilised. 

We must, of course, realise that there are practical difficulties 
inherent in grazing these higher blocks with sufficient stock 
numbers before weaning because: 

(a) The higher the block, the more difficult it is to 
muster. This acts as a disincentive to grazing before 
weaning. The solution is found in more subdivision and 
improved access tracks. 

(b) These higher blocks are saved for the summering of 
ewes, particularly for flushing and sometimes tupping. 

Farmers achieving the higher carrying capacities on hill blocks 
are controlling this feed earlier. This improves the quality of 
the feed on offer for summer and during flushing. This is only 
possible with more subdivision and earlier weaning. Monitoring 
carried out by the Advisory Services Division team in Alexandra 
has measured the average lamb weaning weight at only 22kg. The 
time of weaning - 12 or 16 weeks of age - makes little difference 
to this weight. 
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Therefore, late weaning and lack of subdivision to permit earlier 
grazing of higher tussock blocks results in: 

- lower blocks being grazed too hard, resulting in a 
reduction of the available autumn and winter feed; 

- high blocks becoming overgrown, with poor quality pasture 
and low utilisation over summer and flushing; 

- lambs not growing as fast as they could, resulting in late 
drafts, with the lambs eating valuable flushing and winter 
feed; 

- ewes not available early enough in the summer to mob stock 
blocks with excess feed. 

Additional subdivision and earlier weaning allows: 

- lambs to be drafted earlier; 

- blocks to be control grazed, especially by a large flock 
of weaned ewes; 

- summer pasture quality to be improved; 

- the effects of flushing to be improved; 

- more available winter feed. 

There are great variations in the carrying capacities on Central 
Otago's tussock blocks. Soils, rainfall, altitude, aspect and 
age all play their role here. I generally work on an increase of 
between 1.0 and 2.3 stock units per hectare for yellow-grey 
earths. However, I have struck blocks that carry increases of 
4.6 stock units per hectare and this was not a result of poor 
utilisation in its native state. The difference between my 
general average figure and the figure of 4.6 is caused mainly by 
utilisation as well as the factors mentioned earlier. This 
tussock area was subdivided into small blocks, between 50 and 150 
hectares, was run in fairly close association with nearby 
paddocks and rotationally grazed following weaning. 

The advisory team in Otago are now using a different type of 
calculation for the standard stock unit for stock on an all-year
round basis. We have realised the difference between the hill 
country property and the lowland or valley floor farm. On the 
valley floor farm, any section of the farm is likely to be grazed 
at any time of the year, with all types of stock. Therefore the 
increased feed requirements have to be taken into account because 
the whole farm is being used at this time. 

On our hill farms, however, it is a different story. As already 
mentioned, there are distinct seasonal stock movements where ewes 
and lambs are finished on a specific part of the hill. Therefore 
our carrying capacity calculation for a particular block is to 
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weigh the ewe when she is suckling a lamb. For the remainder of 
the season that ewe is less than one stock unit. Values are 1.6 
for the ewe and lamb and approximately 0.7 for the weaned ewe. 
The weaned lamb is valued at 0.6 stock units. This has made a 
tremendous difference to the carrying capacity of various blocks. 

A calculation by Ray Webb (pers comm.) has shown that 
approximately 35 kg of dry matter can be saved per lamb from 
weaning to finishing - a five kg gain - if the lamb is growing 
fast. The recipe for fast growing lambs is to feed the ewe well 
from lambing on, because pre-lambing is not as important. Ewes 
are being fed sufficiently as long as pregnancy toxaemia is kept 
at bay. 

According to Rattray2, sheep do not gain weight when the pasture 
allowance is below 1000 kg of dry matter per hectare and there is 
not much advantage in offering them more than 2,500 kg of dry 
matter per hectare. What this means in terms of pasture height 
on an oversown pasture may be quite different. I know that ewes 
do flush slightly even when eating blocks that are almost 
finished. My guess would be that anything above the height of 60 
- 75 mm could create a sheep liveweight response. 

The most important factor to come out of Rattray's work is that 
the amount of dead material in any pasture is actively selected 
against by the ewe. Therefore the more dead material there is in 
the pasture, the less the ewe is able to eat. If utilisation in 
the spring or early summer is low, high levels of dead material 
are accumulating. Additional subdivision reduces this problem. 
The advantage in oversown tussock country is that it is generally 
clover dominant and can out-perform grass dominant pastures in 
t~rms of animal weight gain. Generally speaking, the higher the 
stocking rate, the greater the profit in our tussock country. 

Earlier this week a workshop was held at the Telford Farm 
Training Institute in Balclutha. The goal of this workshop was 
to discuss the most profitable grazing and stocking management 
systems for the tussock hill country. Scientists, farmers and 
advisers from Otago and Canterbury attended. The farmers chosen 
were those with high proportions of their country developed by 
oversowing and topdressing methods. 

The main conclusion reached by the group was that to improve 
pasture utilisation, rotational grazing had to be practised. To 
achieve this successfully, the fertility of oversown blocks had 
to be improved. Ryegrass was also desirable on the medium and 
low altitude country for successful stock wintering and early 
spring growth. A benefit of this system was that winter 
supplementary feeding could be decreased. 

There was some discussion on the desirability of maintaining 
tussocks and the availability of grazing systems that would 
maintain tussocks on the hill country. It was concluded that 
farmers could maintain blocks of tussock-covered country by 
applying certain management strategies. The general pattern of 

175 



grazing management for this system was: 

- set stock from lambing to weaning, rotating the ewe 
hoggets around three or four blocks; 

- rotationally graze the ewes during the post-weaning 
period, moving up towards the higher altitude blocks. If 
the feed is not available after weaning, move them straight 
up to the higher altitude areas; 

- start flushing and tupping on the higher oversown tussock 
blocks and gradually move down as desired in order to graze 
the top growth only and move the mobs frequently; 

- rotationally graze the ewes and hoggets at the recommended 
maximum time of one block per week in winter. 

With this system a minimum of thirty tussock blocks is required 
on a hill farm for the successful grazing of ewes and hoggets. 

It was also agreed at the workshop that there were basically two 
different forms of hill country in Otago. The dividing line was 
the annual rainfall of 600 mm. Those in the lower rainfall zone 
possibly require some form of supplementary feeding. 

In order to survive, therefore, tussock hill country farmers must 
increase the utilisation of what they grow. In most cases they 
should grow more on their improved land and be able to feed 
priority stock when required. Developments at present are 
achieving only an average stocking rate increase which is very 
risky, profit-wise. It is unwise to reduce fertiliser 
maintenance rates and cut down on subdivision and tracks to save 
capital expenditure, because these reduce carrying capacity and 
achievable prof it. 
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COMMENTARY: 

DEVELOPING PRINCIPLES OF PROFITABLE GRAZING MANAGEMENT 

K.F. * O'Connor 

In his paper, Dick Brown has integrated grazing management where 
it belongs, in the whole systematic network of tussock grasslands 
development. In the process, he may have obscured with detail of 
management, some of the vital principles which must guide 
profitable grazing management. I am not suggesting that he did 
not have principles. Indeed I affirm that he did, from assiduous 
attention to his paper. I think that you will recognise these 
principles too. I could comment with reservations about some of 
Dick Brown's other detail - like whether one can validly derive 
the IRR for the increased subdivision phase compared with the 
initial oversowing and topdressing phase, when we acknowledge 
that they should be integrated parts of the one thing. However, 
I am not worried about that nice point because I acknowledge that 
without subdivision and more intensive grazing management, 
pasture improvement will achieve only a fraction of its potential 
prof it. What I am going to concentrate on in commentary is what 
I see as essential guiding principles underpinning Dick Brown's 
prescriptions, principles that people have to take back to their 
own particular properties if they want to go where some of the 
more progressive pastoral farmers of the hill and high country 
are now leading them. 

The Changing Context for Grazing Management 

I·e:t me identify three phases of pastoral management to give the 
historical context of where we are. 

First phase: All-grass farming belonged to the high country for 
nearly a hundred years. It included all-grass wintering as an 
integral part of extensive pastoralism. It depended on stock 
movement, transhumance. Gradually the unimproved pasturage 
resource was worn out. It was close to collapse when rabbit 
destruction, legume introduction and the use of fertilisers 
allowed a renaissance from the 1950s. 

The second phase: The last generation - twenty-five to thirty 
years - has seen pasturage restored by sowing of clovers and 
cocksfoot, with sulphur, phosphorus and molybdenum, into a system 
where the grazing management decisions were not initially very 
much different from the tradition which went before. Hay, hay 
and more hay soon came to characterise winter-feeding regimes. 
Why? An important reason was that native oversowing of winter 
range in its traditional semi-extensive grazing management 
regime dicfnot produce winter-available pasturage.-- -------

*----------------------------------------------------------------
Professor of Range Management, Lincoln College. 
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The third phase: We are now facing forward to a new phase where 
high country farmers have built sufficient confidence from 
research and from experience to use grazing management for 
pasture development; where lack of land suitable for hay meadows 
or the frightening energy costs of feed conservation and feed 
storage and distribution encourage some farmers to intensify 
grazing management for the purpose of all-grass wintering under 
rotational grazing; where increasing on-farm and off-farm costs, 
including increasing fertiliser costs, have forced hill and high 
country farmers to recycle their fertiliser dollars in ihe form 
of dung and urine, if they want to stay in business as land 
developers; where increasing land values call for rents which 
give hill and high country pastoralists no option on pastoral 
land or renewable lease land, but to become efficient land 
developers. The principles which follow could together be sub
titled: ·~ guide to paying the rent of land and still showing a 
prof it as a hill or high country grazing manager." Each of the 
principles is presented as a finding of science. Each is 
expounded and some corollaries, implications or inferences drawn. 

Principle 1: Given free enterprise conditions, animals eat what 
and where they will. Site selection is affected by soil 
fertility and chemical composition of herbage. These factors 
allow the grazing of animals to be directed to some degree. 

The best scientific evidence we have of diet selection by sheep 
in the tussock country is Graham Hughes' work at Ribbonwood 
(1975), John Stevens' work at Brooksdale (1977) and Peter Harris' 
work at Glenthorne (1978). The best evidence we have of site 
selection for sheep grazing is at Glenthorne from Harris and 
O'Connor (1980) and, more recently, from Michael Abrahamson 
(pers. comm.). It is supported by other evidence from the thesis 
of Ashley Edge (1979) at Tara Hills. In brief, sheep have 
dietary preferences and these are affected by seasonal changes in 
the ~ondition of plants and apparently by locational and cultural 
differences in the chemical composition of plants. 

The Glenthorne experiment consisted of three years of 
observations of animal behaviour and distribution on unfenced 
summer range before topdressing was applied. Topdressing was 
then done with oversowing on parts of the range. Subsequent 
animal behaviour, with changes in available herbage, was studied 
for the next three years. 

During the summer grazing period for the years before 
topdressing, animals were unevenly distributed. Comparison of 
different land units within the study area in terms of index of 
grazing pressure, that is, the ratio of animals to the herbage 
available, reveals even greater concentration of animals per unit 
feed available in two particular areas. We have begun the 
analysis of herbage available in those situations in comparison 
with that elsewhere. It is higher in protein. It may differ in 
other respects. There are clovers in these preferred areas and 
there is sweet vernal. These species are in other areas, but 
they are apparently not eaten elsewhere to the same degree as 
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they are in the preferred areas. 

Since topdressing, Michael Abrahamson's records reveal that where 
oversowing has been successful, there has been a marked increase 
in sheep density in comparison with density on the same areas 
before topdressing. All other land units in the study area 
reveal a decline in animal density in comparison with the pre
topdressing regime. In other words, animals have migrated on to 
the areas oversown and topdressed and continue to concentrate 
there. 

When we compare indices of grazing pressure, the ratio of animals 
to available herbage, we find that for each of these land units, 
where animal density increased with partial topdressing, there is 
also a marked difference in grazing pressure in favour of the 
topdressed areas. Topdressing resulted in growth of more 
herbage, but the animals ate it so much closer and maintained 
site selection, so that the ratio of animal number to amount of 
standing herbage available remained much higher on effectively 
oversown and topdressed sites. 

Glenthorne did not have any fences surrounding the study area. 
The animals could leave it, and some of them did leave it when 
herbage to their satisfaction was not available on the study 
area. I suggest that a similar phenomenon may occur within 
fenced areas when animals concentrate on particular areas that 
they favour so long as some feed is available and abandon them in 
favour of other sites only as a last resort. Ashley Edge's study 
at Tara Hills on a group of topdressed and oversown hill blocks 
indicates that stock utilisation of some vegetations may remain 
relatively low even while overall grazing pressure markedly 
i;.-1creases. What I suggest is that animal densities of several 
hundred stock units per hectare may be necessary to achieve 
satisfactory utilisation of herbage from low preference sites. 
Such animal densities of course, can be achieved only in short
graz ing-duration, intermittent or rotational grazing systems. 

Principle 2: Standards of herbage utilisation must be adapted to 
changes in herbage regimes. 

The progress reports (O'Connor 1980, O'Connor and Ackley 1981) on 
the survey of pastoral utilisation on high country runs which 
Errol Costello has been doing with me over the past few years 
indicate generally low levels of pastoral utilisation. Stocking 
loads on improved blocks are now some five to ten times the level 
on comparable unimproved blocks on the same runs. In the montane 
zone stocking loads on improved blocks average about 40 stock 
unit months per hectare, equivalent to between three and four 
stock units per hectare on an annual basis. However, levels of 
herbage production are increased with aerial oversowing and 
topdressing by some four to ten times also (O'Connor and Ackley 
1981, Scott 1977, McLeod 1974). It may be inferred, therefore, 
that overall percentage utilisation of herbage grown has risen 
little with pasture improvement. Indeed, in many situations it 
has probably declined. Variation about the means is large, both 
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in herbage production and livestock load. Some improved blocks 
are fairly well utilised, others very poorly. In the montane 
zone of the Waitaki, the range in annual equivalent stocking load 
on improved grasslands is from little more than one to much more 
than six stock units per hectare. This range is similar in each 
climatic sector, semi-arid, sub-humid and humid. 

This situation has its origins in the mind and it is in our minds 
that we must make the first change. What is not widely 
recognized is that pastoralists' ideals or standards of herbage 
utilisation have been traditionally very conservative. Indeed 
their ideals have probably been much more conservative than the 
competitive grazing of rabbits or recurrent economic pressures 
have allowed them to practise. For decades they have been 
reminded that New Zealand grasslands were developed in the 
absence of grazing animals and were not adapted to thorough 
animal utilisation. Conservative standards of utilisation have 
also been nourished by a generation of soil conservators and 
traditionalist field officers. It is an erratic and often 
painful process for conservative people to change to a system of 
ideals or standards suited to higher input costs and higher land 
rents and demanded by the higher biological productivity of 
grazing-adapted pasture plants. 

Principle 3: To grow grass, eat grass ••• P.D. Sears: In pasture 
development, to grow grass, eat clover. 

The practical wisdom of Peter Sears' saying is well recognized. 
How important is each of the several factors involved is a 
matter for some dispute. Reduction of shading of clover by grass 
is an important factor in some situations. Prevention of tissue 
senescence and promotion of tillering may often be important. 
Return of nutrients, especially nitrogen, by the animal pathway 
may be vital in some conditions but may sometimes lead to 
nitrogen loss, especially by ammonia volatilisation. In tussock 
grassland development experiments demonstrate the benefits of 
nitrogen return in a more accelerated fashion than by plant 
decomposition. In the early stages of grassland development, 
clover may be dominant and grazing is then essential to prevent 
shading of sown grasses. 

Clover herbage is good feed for most livestock. Eating clover is 
good for current prof its and for future pastures. Sustained 
close grazing leads to suppression of clover, which is often 
preferentially grazed. Periodic or intermittent grazing, even if 
it is close, fosters clover growth during rest periods. Periodic 
hard grazing enhances fertiliser effects by accelerating cycling 
of nitrogen, phosphorus, sulphur and potassium (O'Connor 1966, 
O'Connor and Clifford 1966). 

Principle 4: Herbage not eaten, respires, grows old, dies off 
and rots. 

It may build soils and roots but it does not pay rent. Little 
account seems to be taken by many pastoral farmers of what 
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happens to grass and clover herbage which is not eaten. Herbage 
senescence is often underestimated because it is not seen. Of 
improved tussock pastures, I estimate from the earlier data that 
overall herbage utilisation may average little more than 25 
percent. Wastage may be especially severe in autumn and winter. 
Wastage is aggravated by sustained stocking at low stock levels 
and by excessive length of spelling or resting. Wastage is 
reduced by shortening spelling duration, shortening grazing 
duration and increasing terminal grazing pressure. In other 
words, wastage of herbage is reduced by periodic hard grazing in 
rotation. 

Principle 5: Intensive rotational or mob-grazing is essential 
for accelerated pasture development in tussock grasslands. 

As competent reviews of research and experiments indicate, 
rotational grazing may not be consistently superior to set 
stocking in animal production from improved pastures, except 
under high stocking rates. In pasture development, however, 
rotational grazing ensures several key processes. It accelerates 
nutrient recycling, especially securing the distribution of 
grazing and the distribution of dung and urine effects. 
Depending on length of rotation, it produces a cocksfoot habitat 
or a ryegrass habitat as fertility is increased. Only by 
rotational grazing is it possible for the grazing manager to 
achieve these aims with limited stock numbers. It promises to 
generate conditions for all-grass wintering, at least on sloping 
lands. 

Principle 6: Good pasture management is a compromise between the 
be~t interests of animals and the best interests of the 
si:,ard ••• C.P. McMeekan. Compromises ought to minimise hurt. 

Compromises should be directed to those conditions in which there 
is least hurt to prof it. Sensitive animal groups such as weaned 
lambs and lactating ewes require generous pasture allowance and 
the right to eat clover. Working animals, such as wethers and 
non-fattening cattle, are needed for achieving grazing clean-ups, 
compensating for the lower utilisation implied in the generous 
allowance regime of sensitive groups. 

Principle 7: Improved pasture growth varies greatly with 
seasonal temperature and rainfall, demanding adjustment of feed 
demand imposed on such pastures. Run management provides its own 
opportunity for such adjustment. 

The seasonal character of pasture growth governs the basic 
strategy of animal demand, which is then determined by control of 
reproduction and weaning. Large variations from year to year in 
pasture growth, especially in spring and summer,, are caused by 
variations in rainfall. Efficient pasture development and 
maintenance of developed pastures demands high utilisation in 
good years as well as bad. Good years may warrant extra stock 
which can sometimes be generated by moving paddock sheep to the 
hill and making paddock hay or silage. Bad years demand low-cost 
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drought-escape routes, e.g. higher altitude lotus-oversown areas, 
not otherwise used. Each farming property warrants its own 
adaptation to climatic variability. Budgetting for full use of 
improved pastures every year generally implies non-use of 
unimproved grasslands in some years. 

Principle 8: Grazing management, like any other form of resource 
management, should be directed to achieving the immediate 
objectives of development while keeping open as far as possible 
the options for future steady states in whole farm systems. 

The earlier principles have concentrated on the factors, human, 
animal, soil, pasture and climatic, which are important in 
pastoral farming profitability and pasture development success in 
hill and high country in New Zealand today. It is impossible to 
foretell what temporary or longer-lasting steady states will be 
arrived at beyond our immediate planning horizon. For this 
reason we should think hard before we take steps in one direction 
that make future steps in some other direction impossible. 

Thus we should take care not to topdress and oversow with legumes 
and exotic grasses every hectare of lowland and rnontane grassland 
lest we have no native grassland to refer to in future. We 
should likewise avoid needless cultivation and eradication of 
tussocks lest we be obliged in some circumstances in future to 
revert to a less intensive management in which tussock grasses 
might be more valuable. We should avoid the destruction of every 
patch of scrub and wetland, especially when their development for 
pasture may be problematic or marginally economic at best. We 
should plan the provision of stock shelter and field shelter more 
systematically than in the past so that options in agricultural, 
pastoral and silvicultural use can be maintained for the future. 

Our thinking has to be geared to planning whole-farm systems 
rath~r than fragments. For example, cattle policies must fit 
with sheep policies. Seasonal set stocking may be attractive 
because of lower labour costs, but we must also reckon the 
additional costs of special purpose pastures for lambing and 
flushing, not necessary under an intensive rotational system. 

With all these considerations, we must go about profitable stock 
management and sustainable pastoral development with a new 
purposefulness where we are committed to those objectives. In 
areas where we are committed to intensive grazing management, as 
where a man puts his hand to the plough, there are few rewards 
for those who keep looking back. Dick Brown's exposition should 
help each one of us to keep thinking forward. Every hill and 
high country farm is in some way unique and it is the task of 
management to think out the uniquely apt solution. All hill and 
high country farms have something in common and it is the task of 
seminars like this to help recognition of those common elements. 
Dick Brown's paper contributes to both roles. 
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DISCUSSION 

Question: When can grasses be introduced into an oversown 
tussock pasture? 

Professor O'Connor: You can sow it in year one if you do not 
mind waiting for the benefits until year three. You can discuss 
that with your bank manager. Or you can wait until year three. 
If you are eating your pastures, returning nutrients and 
controlling competition, you can then have the benefits of grass 
oversowing almost straight away. Competition from volunteer 
grasses and weeds in an unimproved grassland is now more serious 
in drier districts than it used to be in the 1950s and 1960s. 
The grazing regime is essential for the control of such 
competition. The nutrient return regime is likewise vital if 
economic benefits are to be obtained from grass introduction. 

Mr Brown: Little research work is available on this subject, but 
it has tended to show that on drier country, grasses cannot be 
successfully introduced unless they are applied with the initial 
oversowing. Some later evidence, both from farmers and 
research, is showing that if the pasture is grazed very closely 
over the winter, spring oversow ing of grass can succeed in 
gaining establishment if it is applied about three years 
following the initial sowing. 

Question: After initial 
dominates then declines. 
Nematodes? 

application of fertiliser, clover 
What is the cause of the decline? 

Professor O'Connor: Nematodes have been implicated in reduced 
phosphorus efficiency in white clover. I have never been able to 
document that nematodes are a problem affecting phosphorus 
efficiency in tussock grassland clover-oversowing. I have had Mr 
Michael Abrahamson (TGMLI), in his surveys, enquire whether slump 
in clover vigour after first topdressing is a widespread problem 
among hill and high country farmers. So far, there seems little 
evidence of a widespread genuine problem. The common 
interpretation is that vigour of clovers is reduced as associated 
grass is invigorated by nitrogen buildup. The phenomenon 
described in the question may be, however, something more. In 
different ways it is familiar to me in my own experience. Clover 
responds vigorously to primary topdressing then declines, but 
subsequent topdressings may fail to restore the same level of 
clover vigour and dominance. Why? One reason may be that 
nitrogen fixation and the accumulation of organic matter in soil 
following clover growth leads to a deficiency of available 
phosphorus and sulphur relative to nitrogen upon subsequent 
mineralisation, so that grasses are better placed than legumes. 
A second reason may be competition for moisture in drier seasons, 
aggravated by the build-up in grass from nitrogen fixation and 
stock return. This seems to have affected the survival of white 
clover in our six year grazing experiment at Tara Hills and has 
also affected clover production in four years of our Mt Dasher 
experiment. A third reason may be micronutrient deficiency, but 
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molybdenum is the only one clearly implicated so far. A fourth 
reason may be nematodes, but as I have indicated, I have no 
proof. 

Another possible reason is the recent clover dominance itself. 
Where clover dominance declines and clover has then virtually 
disappeared through lack of fertiliser, as occurred before our 
early Grasslands Division grazing experiments in the Upper 
Waitaki in the early 1960s, a return to clover dominance, at 
least for a time, may be quite readily achieved. If the decline 
in vigour of clover is more recent, there may be other reasons. 
Dr Scott has some ideas about this from recent Grasslands 
Division research along different lines. 

Dr Scott: I have a sneaking suspicion that white clover is one 
of those plants that releases chemicals that inhibit both itself 
and other plants. We have some evidence, but I am not prepared 
to elaborate too much because I cannot tell you what to do about 
it. 

Chairman: Is this in certain situations only, would you say? 

Dr Scott: All indications are that it ought to be general, but I 
cannot tell you why we are not seeing it more. 

Chairman: It is certainly a startling statement in relation to 
our thinking in New Zealand on what our pastures are based on. 

Professor O'Connor: I believe that the problem is generally 
associated with conditions in which clover herbage accumulates 
without being eaten. Perhaps there is a lesson in that. 

Question: Will intensive grazing systems eliminate tussocks? 

Mr Brown: This matter created considerable debate at a recent 
workshop at Telford. The question of whether tussock cover is 
desirable was discussed, with no conclusions being reached at 
this meeting. Professor O'Connor did mention evidence that 
showed some rotational grazing systems could be devised to 
maintain tussock cover on a portion of a run if desired. 

Professor O'Connor: Our experience with the grazing 
management/topdressing experiments in the Upper Waitaki in the 
1960s indicated that fescue tussock improved in palatability with 
increased topdressing and that it was increased in vigour by 
topdressing and nutrient return. Its fate was therefore 
controlled by fertility and the grazing pressure applied. At 
modest levels of topdressing and by avoiding frequent hard 
grazing, we had increased basal area of fescue tussocks and often 
increased numbers of tussocks. If you do not take care you can 
be taken over by fescue tussock and especially by silver tussock 
in laxly-grazed oversown and topdressed country. Contrariwise, 
if you always graze your pasture to a high terminal grazing 
pressure, you can expect to lose tussock, the more rapidly in 
conditions of high fertility and in conditions where intertussock 
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vegetation, whether clovers or cocksfoot, is allowed to grow 
between grazings so as to compete with tussock for light. 

It should be possible, therefore, to devise grazing management 
systems to retain fescue tussocks if you want them, whether for 
their shelter value, their supplementary forage value, their snow 
breaking value, but you will have to avoid repeated, sustained 
close grazing. This restriction makes them suited to a special 
purpose pasture role only. I would like to see some of the high 
country reach a level of repeated close grazing, short of 
sustained high grazing pressure. I would not be surprised if 
fescue tussock persisted vigorously in a regime characterised by 
short grazing periods and moderate spelling periods. 

Question: Would Professor O'Connor care to extend his comments 
on the previous question and perhaps specify more precisely the 
land capability classes, the altitude and so on in which 
different grazing objectives might be sought. 

Professor O'Connor: I believe that every runholder or his 
successor, in law or in commerce, is going to have to make do 
with the land resources that each run has from God and the forces 
of nature in the first place. Sometimes it means that he is going 
to have a large proportion of land of capability of Class VII and 
a very small proportion of anything better than Class VI. Maybe 
assessment of land for its suitability for pastoral development 
may lead to new run boundaries in the future. For the present, 
in doing such evaluations and assessments I am concerned that the 
fitting of different land components together into a pastoral 
land use system is of as much, if not greater, importance than is 
the assessment of development suitability of individual terrains. 

Apart from the very high altitude country, I do not find the land 
capability classes or even the land capability units as at 
present published a very good guide to their pastoral development 
suitability. They are themselves too varied, too heterogeneous. 
What is important is the way in which they occur on a landscape 
and the possibilities they offer for a programme of development 
that will make more intensive grazing systems feasible. In some 
cases a landscape may lend itself to a grazing management system 
that has livestock being shifted from lowland to highland and 
then from highland to lowland. In others a system of rotation 
along the flank of a mountain may be called for. The question of 
what kind of pasture should be target, whether tussocks should be 
retained or not, may be as much determined by expected conditions 
of animal needs as it is by possible supply conditions of 
resources themselves. 

Question: I would like to ask Professor O'Connor how we are 
expected to utilise the extra growth that we have got from the 
matagouri after oversowing and topdressing. 

Professor O'Connor: My ordinary recipe for this is - do not try 
to eat matagouri too hard - just piss on it! Seriously, 
matagouri occurred in four of the five grazing trials we had in 
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the Upper Waitaki in the 1960s. It had perished from all of them 
within five years, apparently by the power of rnicturition and 
competition. I suppose that rnatagouri, like some other plants, 
is adversely affected by liberated ammonia. I acknowledge that 
this is a hard saying because in much of the country where 
rnatagouri is a serious problem it is very difficult to 
concentrate sufficient stock to get the job done. The solution 
may often require spelling to accumulate dead herbage mass, 
having a good autumn fire, oversowing grass and legume with 
topdressing and maintaining a periodic hard grazing regime, 
including cattle. I have seen this process used successfully on 
a block scale on badly matted rnatagouri, without reversion 
occurring. I am not yet confident of the value of goats in 
rnatagouri control, but I hear good reports of their control of 
briar rose. 

Question: May I ask Dick Brown - what were the key factors in 
corning to the decision that we need thirty blocks? 

Mr Brown: Farmers participating in the recent tussock workshop 
were working with practical run examples. These farmers 
certainly recognised that they required 15 blocks in order to 
winter a flock of ewes successfully, using weekly shifts over the 
winter period of 100 days. That is, assuming flushing and 
tupping periods were separated out, the ewe flock would need some 
extra blocks over this time. Hoggets also have to be wintered. 
Therefore, 30 blocks is the bare minimum required for an 
intensive grazing system. The more blocks available for grazing, 
the easier a system is to operate. 
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SUMMARY 

* R.G. Duffy 

I found the seminar very interesting. Professor Stewart's 
welcome set the stage for further ideas on development in the 
tussock grasslands and hill country areas. He said "there is 
information available to help you do it, so get out there and get 
on with the job." A note of warning came in later on, and I 
shall come to that in a moment. 

First, I will briefly go through the programme. We covered 
footrot and you will recall that Mr Ross suggested that the best 
long term target is a resistant flock. Not one that is immune, 
but one that is resistant, where a little bit of footrot keeps 
stimulating the resistance. In all forms of immunity this is a 
very important thing to have. The one weak link in the life 
cycle of footrot is the fourteen day period in which it can stay 
alive outside the host. That is the kind of thing that Professor 
O'Connor and Dick Brown talked about. The other important thing 
about footrot is the size of the job of turning over ten 
thousand sheep. We need to look for a kind of strategic 
management approach of observing the level of footrot and finding 
the best time to deal with it. 

I was very interested in cold climate crops. Professor Rowe took 
us past the commonly used platitudes of the horticultural future 
into assessing the things which help us to ask the hard 
questions. He indicated some commonsense ideas on the advantages 
of cold season products. He also said that the faint hearted or 
the unskilled might have a rough row to hoe. About five years 
a~o I was involved in a project to explore the possibility of 
setting up a vegetable processing industry in South Otago. We 
concentrated on green sprouting broccoli and looked at the 
growing end first. We should have looked at marketing first. 
The basic point of principle is that agriculturalists start at 
the planting end, but in terms of a commercial horticulture 
exercise you should start at the marketing end. The fastest way 
to the right answer is to start at the back and work forwards, 
rather than the other way round. 

I think Dr Heine made this point later on in his discussion about 
the meteorological material that is available. Within each 
property, particularly in the mountains, there are different 
climate zones. I think you are all aware of the particular 
circumstances of the orchards in the Cromwell Gorge, where, in a 
district known for its frosts, some areas are frost free. These 
situations exist, I am sure, on virtually every property, whether 
hill country or high country. This reminded me of three brothers 
I met in Gisborne recently. They had different interests, with 
some common ground. But they diversified these interests. 
;----------------------------------------------------------------

Senior Agronomist, Ravensdown Fertiliser Co-op., Balclutha~ 
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There were the pastoral interests of the large scale rotational 
grazing system, with some flat land used for cropping and 
fattening some of the livestock. But the important thing is 
another area of land, with a favourable climate, was being 
developed by one of the brothers into a horticultural area. They 
were doing it very well. There they have a lot more options than 
we have in this colder area. It is a challenge and with 
challenges of this kind the innovators make the money. In deer 
farming and goat farming, the innovators made the money. I 
wonder how many of you will return here in two years' time, 
perhaps with news of some change as a result of that challenge. 
The meteorological field is very interesting and it is being used 
a great deal more now in agriculture than it was formerly. 

Mr Bell demonstrated that the approach to rabbit control depended 
on a perspective and an assessment of the total problem. I would 
have been very interested in some of the .data that he used to 
develop his management system based on rabbits starving 
themselves out. If rabbits are going to starve, there will be a 
lot of very hungry sheep about. Mr Bell probably had good reason 
for this approach, but it would have been helpful if he had 
brought it to light. 

Dr Black and Mr Grigg covered an of ten misunderstood aspect of 
soil fertility. As land use intensifies, pH becomes increasingly 
important. If we look at the initial picture of the hill and 
high country generally, little liming is necessary at prE~sent .. 
It is unlikely to be critical until you carry seven stock units 
per hectare. There may be animal health influences of liming 
pH and these are being researched now. 

Mr Hunter delivered a very entertaining paper, but it 
little short on subjects that I think would have been usefu from 
a mar.agement point of view. For example, what are we looki for 
here? What is going to happen if this develops or that devel s? 
What is the stock quality on the place now? How do you get 
better quality? Where do you find them? What are the 
facilities? I am thinking of problems like "grass stag9e ", r 
the inability of lambs to fatten rapidly in the summer .. 

We got a little closer to this kind of management orienta ed, 
animal health aspect with Dr Nicol. We always knew that as 
temperature dropped, the conversion of feed became ess 
efficient. That is to say, you get a smaller amount of weight 
gain or wool as the temperature drops. Now we know why. I would 
also recommend the book on supplementary feeding he referred to. 
It is one that, as a farm advisor, I use as a reference book. 
For anyone who reads it for the first time, I should warn you 
that, although it improves on acquaintance, it is not the kind of 
book that you take along for bed time reading. 

What could have been a controversial aspect of the conference 
came wheh John Purey-Cust and Murray Rose talked forestry. John 
Purey-Cust's was a very positive paper. I thought that his use 
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of the closed system at Tapanui was a very good example for 
studying people and management in forestry. It was a good 
contribution to the total of knowledge about forestry and land 
use. Mr Rose lives adjacent to a forestry area and he is 
therefore in a position to see the union of forestry land and 
grazing land for cattle and other livestock. He is in a position 
to know a lot more about forestry from close experience than many 
of us. As he is developing his own property nearby he has, no 
doubt, been in the firing line of this kind of comparison. He 
presented his case forcibly, but with little reaction. 

The Forest Service is moving towards an agricultural approach by 
developing gross margins for their forest exercises. In many of 
the gross margins that I have seen, foresters build a factor in 
for the longer cycle, perhaps a t·wenty-five to thirty year crop 
cycle. In that time, of course, there may well be a marketing 
change, illustrating the higher risk of long term studies. The 
gross margins the foresters use incorporate a factor which 
reduces expected prof it because of that element of risk. 

There is one more thing - at the moment a discussion in South 
Otago is generating a lot more heat than light about the use of 
Class V land. The Clutha County Council has put a restrictive 
use for forestry on Class V land. This has upset the pro
forestry people in the district. It seems that there is some 
restriction on information too. Gross margins for forestry 
ignore the opportunity cost of what would have been produced 
otherwise. There is argument about whether this is valid, but 
where one system replaces another, it seems to me that this cost 
must be taken into account because someone pays it. 

Wb.~n you take John Purey-Cust's figures for Class V land, at nine 
stock units per hectare, and multiply that by $20 per stock unit, 
you have a year one loss of $180 before trees start. That loss, 
multiplied by the twenty-five or thirty years of the cycle, is a 
measure of the opportunity cost of forestry. If you go on to 
Class VI or Class VII land, where the existing carrying capacity 
is lower, then, of course, the opportunity cost is so much 
smaller. I mention that because, if you are planning to go into 
commercial forestry, it is the kind of homework which you cannot 
afford to neglect. 

In general terms, I believe we do need a forestry industry. 
There are areas of land where trees are socially and economically 
desirable. For example, the area taken over by the Dunedin City 
Council for forestry. As a farm advisor, I was involved in the 
farming development of that area for eight or nine years. It 
succeeded, I may say, to the extent of 1200 extra stock units a 
year. At that time, 1200 stock units was regarded as an economic 
farm unit. If we had forestry figures, then I believe we would 
have taken a different view. 

I must confess that pastoral leases appear to me to be an area 
where the ignorant would be inclined to rush in and angels fear 
to tread. I am no angel, but I am not particularly keen on 
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treading very far in to this. Whatever happens, it is going to 
be more costly to own that land. You are going to be faced with 
increasing production costs. Either way, you pay if you are 
freeholding it or if you rent it. It seems to me, basically, you 
have three alternatives: 

You rent it and you pay the extra rent. 

- You freehold it and you pay the cost of that. 

- You sell it and you get out. 

The point is, that if you look at it on paper, whatever costing 
you use, the use of that capital value is still significantly 
cheaper than commercial rates. The headache comes when you pay 
almost the freehold price to buy a lease. The buying or keeping 
and the subsequent development are all important for the future. 
If you want to stay in the business you must develop where you 
can, because that is what your competition is doing. The city 
capital knows a good deal when it sees it. That is your 
competition. 

Staying in business is, no doubt, a feature close to the hearts 
of everyone. Mr Scott's commentary was a detailed one on what to 
do and what not to do. He mentioned the Land Development 
Encouragement Loan and the Livestock Incentive Scheme. He 
several comments about the seven million dollars to the Central 
Otago area from the Rural Bank. Many non-tussock environn:tents 
find it impossible to develop land using only Land Development 
Encouragement Loans and Livestock Incentive Schemes' money. 
If you planned carefully, these policies allowed full development 
in tussock grasslands. It required concentration upon income 
earning and development avenues, to be sure, but it was possible. 
As land values increase there is a danger in borrowing beyond the 
abili+_y of the property to service the debt, especially during 
development. There may be good equity under freehold tenure, bu 
money borrowed must be serviced and it is cash income that does 
that. 

Mr Laing used a good illustration of a water flow to demonstrate 
cash flow. These days farm lenders generally rely heavily on 
cash flows to assess a business proposition. If you can do a 
monthly cash flow profile, they then know that you know what you 
are doing. There was a time when interest rates were lower and a 
farmer's equity was a reliable guide to how well he was doing. 
But not nowadays! Cash flows do it much better. 

You will remember that Mr Hutton's paper was about land prices~ 
Earlier in the conference, Mr Scott was talking about government 
and its effect on land value. Capital gain is often seen by 
landowners as the light at the end of the tunnel. Athol Hutton's 
paper indicated clearly the illusory nature of secured, or 
subsidised farm income. In other words, there is no such th nSJ 
as a "free meal". 
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John Tavendale's paper showed his usual penetrating analysis. He 
demonstrated the value of not accepting material at face value. 
This was the only paper which commented on data presented 
earlier. That would, I am sure, have pleased Mr Hutton without 
taking anything away from his main point and was probably the 
intention of the organisers of this conference. 

Looking at what I call the highlight of the conference, 
"prof i tab 1 e gr a z in g management ", I th i n k we are going to see i n 
action many of the changes discussed by Dick Brown, and based on 
Dr O'Connor's research. If the experiences of people in the 
coastal areas are anything to go by, it will be so exciting that 
you will wonder why you had not started years ago. It is a very 
exciting, involved and totally absorbing farm management process. 
To produce grazing precision you may need to study some of the 
down country properties. At least it is not a bad place to 
start. Forgive me for saying this to high country people. You 
are the people who used grass wintering first, one hundred years 
ago, but there are experiences there now which can readily be 
adapted to your environment. That is, a management system, a 
guide to paying the rent. 

Looking at the overall picture, it seems to me that we have a 
rhubarb shortcake. There is some sharpness in the taste of the 
whole, delivered by Messrs. Hutton, Laing and Scott. There is 
some sweetness from Professor Rowe and Dr Heine and a bit of 
crumble from Mr Familton and Mr Ross. From Mr Bell comes 
decoration, and sweetness or sourness from the forestry subjects, 
depending on your viewpoint. All was held together in the pastry 
of the wool papers. It was cooked to perfection by the energy 
pot~ntial offered by Mr Brown and Professor O'Connor. 
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