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FOREHEAD LINES 
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Our national trust 

THE idea of a National Trust has recently emerged in New Zealand as 
proposals to include the conservation of places of historic significance, areas of 
special natural significance and lands otherwise part of the national heritage. 
There will be need for considerable examination, reflection and discussion before 
clear policy can be defined concerning the common and the differentiating 
characters of such items for conservation as National Parks, Scenic Reserves, 
Biosphere Reserves, Historic Places or even land presently identified simply as 
unoccupied Crown Land. In a wider sense, the land we hold in any way itself 
constitutes the National Trust. 

THE usual concept of a National Trust is ofland entrusted by the nation to a 
particular authority to be held in trust for the nation. It is in a sense land of the 
people, entrusted by the people, for the people . There is something mystic in the 
man-land bond which we acknowledge readily enough in the Maori tradition of 
mana. We are perhaps loath to admit similar elements in our pakeha culture but 
they are real enough if we reflect on ourselves. Several generations of the 
hard-headed theory and practice of rent have not reduced land to the level of 
mere commodity. 

W HILE this meta-economic quality of land is especially recognised for land 
items which have special significance for historic or other reasons, no Ian.cl is 
immune from it. The dominance of property law in many of our considerations 
of land in recent centuries has been reflected in the assertion of individual 
proprietary rights, often at the expense of the common weal. As competition 
increases for land among our proprietary selves, there is a growing concern that 
the common weal is not adequately safeguarded. The tradition of private 
property that we have hallowed in "western" society is seen by many as a threat 
to the public good in the present conditions of diminishing available land 
resources. Furthermore, where observers see (or think they see) the particular use 
of one tract of land adversely affecting use of some other resource, they are 
especially likely to seek ways of curtailing the freedom of use of land by the 
landholder. Many such off-site effects, whether real or inferred, are considered in 
current catchment planning. 



by KEVIN o~coNNOB 

THE fear that many share is that such diminutions of individual land-user 
freedom result in little gain for the public good which would compensate for the 
greater cost of bureaucratic police action. T here are surely cases where such a 
fear is justified. There are other situations where the opposite is true. O ur 
dilemma cannot be resolved by invoking mere slogans of private enterprise or 
socialism. Are there some elements of human wisdom which we have disregarded 
in our recent evolution of public control over private use of land, some factor of 
human behaviour to which we have given insufficient attention, some part of our 
past tradition which we have ignored but which, if taken into account, would free 
us from the dilemma that confronts us? 

AN element which we have at least in part disregarded is but a manifestation 
of this broader concept of National Trust Farmers in their reflective moments 
are wont to recall that all land is held in trust for future generations. When we 
free ourselves from the deadening grasp of delusions of equity and capital gains, 
we become more clearly aware that this is the essence of land inheritance, that 
what is transferred from father to son as from seller to buyer is no more than the 
right to use. The medieval schoolmen who argued in moral philosophy for the 
human right to private property and thereby established the grounds for our 
western traditions of law for its acquisition, use and transfer, insisted also that the 
usufruct is common. In a moral sense, we are not free to do as we please with 
land even when it is held in fee simple. We are free only insofar as we do not 
subvert the public good, the common usufrucl. We are not free to leave idle the 
land we hold when others are starving for want of its potential products. We are 
not free to destroy land and deprive future generations of its benefits. 

A NOT HER factor which we tend to forget is that just as each freedom carries 
with it an appropriate level of responsibility, so does each reduction of freedom 
tend to reduce responsibility. The freedom-loving man who is "hedged about 
with ordinance" often feels himself untrusted and may in consequence adopt an 
attitude of lesser responsibility. This attitude is shown in compliance with simply 
the letter of the law or, worse, in treating the law as a penal code which is to be 
avoided where possible and contested everywhere else. 
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THE general tenor of law dealing with land use in New Zealand has hitherto 
hown the awareness of the lawmakers of the above axiom of human behaviour. 

We are fortunate in having such traditional legal wisdom and we would do well 
to cherish it, confining coded law to those essentials which heighten and enlighten 
responsibility rather than allowing it to ramify into the minutiae that irritate, 
overburden and eventually destroy responsibility. We are not so fortunate in the 
growing network of by-law, regulation .and guideline that arises from focal, 
regional and national bodies. There is no question that these ramifying codes 
affecting land, buildings, transport, animals, vegetation, water and air are 
well-intentioned. That does not ensure their efficacy nor does it assure society 
that those to whom the land is entrusted will continue to grow in wi dom, 
understanding and responsibility in harmonising with the public good their 
individual ambitions as farmers or entrepreneurs of other kinds. Indeed the 
vision of the public good is often confused by the web of regulation designed to 
ensure it. We should take care that future revisions of planning law are intended 
to increase in practice the responsibility and involvement of all affected citizens. 

THERE is a further principle of public administration to which we have 
been insufficiently at tending in recent years. By sqme it is known as the principle 
of subsidiarity. By others it is recognised as: " Don't use a larger and remote 
organisation when a smaller and more intimate organisation can do the job." 
Last year we had a new Local Government Act which was intended to provide 
the principles and framework for both local and region~! government. This year 
we may see a new Town and Country Planning Bill and next year or even in 1976 
a new Water and Soil Bill. Such legislation is the vehicle of the land use planning 
of the future. We have the opportunity for the whole gamut from responsible 
liberty at one end of the scale to institutionalised hierarchical bureaucracy at the 
other. What we get depends not just on the skill of the law drafters and the 
wisdom of the legislators. It also depends greatly on the vigilance, 
fair-mindedness and articulateness of individuals and small communities. 

THE over-riding defect of our present interpretation of local government and 
planning law is our tendency to see authority as delegated downwards from the 
central peak of the pyramid of government instead of recognising that authority 
resides in the communities of people to begin with. Two hundred years ago, King 
George IJI and his advisers suffered a similar warped perception and lost the 
American colonies for their pains. The significance of the American Declaration 
of Independence and of the successful struggle to assert it did not end with the 
establishment of the United States of America. The affirmation of the principle of 
subsidiarity by the town meetings of New England, Maryland, Virginia, and the 
rest, was a reaffirmation of the competence of the agora, the market place 
assembly of the heartland of democracy in ancient Greece. It reverberated 



through Europe in successive waves of revolution against despots or against 
centralism. lts echoes are still heard in different ways in the peasant farmlands of 
Eastern Europe, in the mountain cantons of Switzerland, in the village 
communes of China, in the development of ujaama in Tanzania. It is so easy to 
deceive o neself into seeing the world as a series of battlegrounds between 
socialism and capitalism that we overlook the over-riding truth that the success of 
governments is sustained o nly by their recognition of the appetite of people to be 
involved in their own decision-making. 

P ARTICIPATION in planning is a new watchword for resource 
management and human development heard in international meetings at Stockholm , 
Vancouver and Nairobi. We deceive ourselves if we think such participation is 
assured by giving the responsibility but not the power of planning to elected local 
and regional bodies. In a revolutionary si tuation power may well come from the 
barrel of a gun. In less troubled times power comes from the public purse, in 
sufficient amount to employ and commit skills to serving the immediate and 
responsible community. 

T HE planning process is at present one where the public servan't too easiiy 
behaves as the public mast~r. This arises from our neglect of the essentials of 
democratic process. The essentials of democracy extend further than conceding 
to the affected individual the right to object. The planning process is inadequate 
when the policy and goals of planning are formulated withou t the benefit of 
neighbourhood-level reftective discussions about the aspirations of people 
concerning their own environment. the resources with which they are entrusted, 
and the future of their own communities. Our recent experience in New Zealand 
has shown to many of us that neighbourhood discussions can be something more 
than a welcome change from television-viewing. It is time that we recognised · 
their essential role in living in community, in caring for the National Trust which 
is the land we so hold, in securing planning of the people, by the people, for the 
people. 
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Reereational 
attitudes to "1ater 

D. P. O'Connor 

Those who write the h1i.tory of New 
Zealand usually depict the lives of the early 
settlers a~ being brutal, bloody and sheer 
hard work. It is true that muscular ability 
was a desirable attribute if the bush were tQ 
be cut down, the land cultivated, and homes 
c.sta~lishcd. It is true, ~oo, that this way of 
ltfc mnuenccd the social thinking and the 
outlook of the settlers. Education was aus
t~r~. formal. and di~ected towards earning a 
living. Schools gloried in the tussles of the 
first fifteen. and. any school winning the 
Moascar Cup enjoyed a full roll of pupils 
and teachers for many vears. Recreation 
meant training. strict Saturday timetables. 
draw~. cmi-finals. finals. cups and shields. 

Admittedl) some fe-w people preferred to 
look at the seasons. to wander in the bush. to 
picnic on the !.!ream bank. but there was 
ne\'Cr any dinicult} 111 cht'>'>tf) mg them as 
ccond-class citizens. 

Time breeds maturit\' and with maturit\ 
comes change. Art i'I 'no'' a School Cei
tificate subject and music appreciation 
appears on the school curriculum. Per
manent camps. as illu~trated by the one at 
Lake Rotoiti in ebon and Camp Arm
strong in Otago. indicate an awareness 
beyond the school gates and education. 
Living is beginning to have meaning. 
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"One sees a new concept 
emerging - an equation where 
energy plus recreation add up to 
the quality of life. '' 

On~ see a new concept emerging an 
equation where energy plu recreation add 
up to the quality of life. Energy here relates 
t? ~he humd_rum repetitive ways of making a 
hvm~. earnmg money. and becoming eco
nom1c~l~y secure. Recreation implies the 
recogn1tton of the aesthetic as opposed to 
the financial. spontaneous as opposed to the 
organised. a qualitative aspect as opposed to 
the quantitative one. The equa tion isn't new 
of course. It was an idea tossed about every 
day by the early Greeks on the street corners 
or over the glass of honey mead in the vil
lage local. As a topic of conversation. the 
quality of life was to the Greeks what the 
weather is to us. and they tried to do ~ome
thing about it. 

With good summer~. higher living stan
dards. shorter working hour~ and impro\'ed 
roads and transportation. more and more 
people seek their plea ures out of doorl>. A~ 
no family in ew Zealand live., more than 
50 kilometres from natural water. it follows 
that water can occupy a \Cf) prominent 
place in the recreational cene and it is no 
idle boast that dro\\ ning competes with car 
accidents in the national death toll. 

The ways by which water enters into the 
recreational scene are extremely varied, but 
two general types of use are obviou . It can 
be used as a medium in which. or on which. 
~ecreatio~al occupations engage. with boat
ing. fishrng and swimming as typical 
examples. It can provide a use as a backdrop 
enhancing the intrinsic sntisfaction from 
any recreational activity where water a. a 
scenic asset is involved. For instance. 
camping. canoeing. bird watching. and 
photography or just plain la1ing. require a 
natural unspoiled ~citing if the emotional 
quality of the experience i to be high. 



Multiple use 

In modern times. it is accepted that water 
as a commodity should be of benefit to 
everybody. thus the term multiple use has 
been developed to indicate that the farmer 
may use it to increase the yield from his 
land , the industrialist to provide power for 
his machinery and light for his home. and to 
the factory it may represent a sim pie a'nd 
cheap means of effluent disposal. 

The concept of multiple use 1s excellent. 
The problem is to extract these benefit '' ith 
equity and justice. Jany uses carry mone
tary overtones and often the tenaciou~ and 
more pro~perou~ tend to get their wa} u~ing 
money to provide the best argument. I lere. 
on a financial basis, recreation vulues 
appear at a disadvantage. Wh ile it may be 
possible to show in one instance that a few 
hectares of water may be the base on which 
thousands o f dollars are earned on trans
portation. hunting. accommodation. and 
purcha\e of gear of all descriptions. it could 
be extreme!\ difficult in another to evaluate 
a large area which attracts a fC\\ people 

People, with more time. more money and perhaps a 
greater realisation of the finer things of life, are 
turning increasingly to recreational water re
sources. 

only. and where the quality of the recreation 
depends on natural beauty and solitude. It 
can't be expressed in monetary terms at all. 

The Manapouri project was a well plan
ned exercise. perfected by men of ability 
and trained in preci~ion. One wonders if. as 
they toiled over their drawing boards. they 
realized that they were. in fact. sowing the 
seeds of a minor ew Zealand revolution. 
Their efforts created the Guardians of the 
Lakes. a group" hich expressed in words for 
the first time what many people had long 
been thinking. " Ha ng on a minute, mate," 
they said. "Before we manipulate water too 
much. let"s see if the higher standard of liv-

"Tedious and time consuming 
though it may be, environmental 
reporting is a blue chip invest
ment." 
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" Unfortunately, a growing population and a higher standard of living 
provide fertile conditions for the property developer to isolate desirable 
beaches from the many to provide holiday homes for the few. " 

ing from this is worth . its cost m things 
na tura l, wild and free." 

Environmental Impact 

The outcome is the environmenta l impact 
report, a written guara ntee tha t every per
son has the right to be heard . But, as one 
wag once suggested , " no t necessarily to be 
listened to." Iri it, recrea tionists may recog
nise tha t sometimes th ere a re differences in 
their own ranks or, more often, there are 
conflicting interests beyond th em. But their 
a ttitudes wi lf usua lly be firm a nd united in 
aski ng for an acceptab le minima l va lue, 
high qua lity, access ibility a nd a minimum 
va ria tion of water leve l. 

The utiliza tion of wa ter is inherently 
. associa ted wi th storage a nd becoming aware 

tha t wa ter quantity is no t inexha ustible and 
th a t much of its utility is lost because of the 
speed a t which it ca n fl ow from the high 
country to the sea. They wo uld join those 
who advocate the developm ent of high 
country wa ter fa rming in the manne r fa r
mers farm grass - sto re it when it is plent iful 
use it in the off season - and they would 
applaud the current inves tiga tions into 
moun ta in tussock, high country grasses and 
gully lakes as fa rm aids fo r wa ter storage. 
Tedio us and tim e consuming though it may 
be, environmenta l reporting is a bll!e chip 
inves tm ent. 

Let not the pendulum swing too fa r, 
however. Natu re is not a lways so powerful 
that it can' t be modi fied by man to his ad
vantage. Pro ba bly no ri ver in New Zealand 
has undergone more bulldozer surge ry than 
the Wai taki , a rive r fl a nked by sta rk hills 
and fl owing th rough mile a fter mile of bar
ren beauty so repe titive as to become 
monotono us. Now, the demands of p rogress 
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have grafted three lakes a long its banks, the 
beauticians have given a face li ft to the 
banks and planted them with thousands of 
trees, and the recrea tionists have added 
beaches, boa t ramps, lay-byes and picnic 
tables. The result is an oasis of idleness 
where crowds fl ock as never before to enjoy 
an atmosph ere tha t slows down time and 
ex tends life. 

Planning 

There is a teacha ble moment here. T his 
multiple use of wa ter facilities d idn ' t just 
develop overn ight. It requ ired educa tion 
and planning. One success usua lly breeds 
another, bu t if the re is an Achilles hee l in 
the structure, it probably is in the area of 
planning. The average Ki wi likes to be 
described as a rugged individua li st, an in
dependent thinker and a do-it-yourself 
man. The word " planning" tends to clash 
wi th this image for it implies a touch of 
sacri fice, a compromise and often a lower
ing of persona l sta ndards if a ll a re to par
take in the rewards. 

Planning too, is an exercise in futility un
less John Doe, ci tizen, can free ly and with
out hindrance approach our wa te.r areas and 
use them. Reasona ble access is fundamen
ta l. U nfo rtuna tely a growing population 
and a higher standa rd of living provide fe r
tile conditions fo r the property developer to 
isola te desira ble beaches from th e many to 
provide holiday homes for the few. Further 
inland , more and more pressure is being put 
on our existing picnic spots by more and 
more people to the extent tha t pleasure goes 
altoge ther. Vio la tion of our trespass laws is 
the result and it is the recrea tionists' praye r 
that county co unci ls provide more suitably 
controlled access roads to inla nd beauty 



spots and prevent great chunks of our coast
line from being divided and thoroughly 
spoiled for the very sort of relaxed activity 
that most people value. . 

The standard of use of water for recre
atio na l purposes depends largely on water 
quality and this in turn depends on a com
plex group of circumstances. It is, for in
stance, a product of the land and as such its 
quality must depend on land management. 
Farm stocking policies, topdressing and 
fertiliser applications and maintenance of 
river channels all play their part to influence 
and, in some cases, Lo determine the type of 
recreation the people can enjoy. 

Guidelines 

What then, are the guidelines the recre
ational user would like to see preserved in 
this country? For some groups the wants are 
few: running water fo r the children to play 
in, a willow tree or two to provide shade for 
the parents, and an atmosphere free from 
noise w give a temporary escape from the 
concrete jungle. For others, long stretches 
where speed boats can have the thrill of the 
rapids or the joy of providing power fo r the 

Older folk especially gain enjoyment of quiet 
reflection of undisturbed water resources, 
particularly those set aside as scenic or wildlife 
reserves. 

water skiers at a distance not to be a 
nuisance to the swimmers are wanted. 
Others again, want p·reserved the quiet a reas 
where the water birds live so that they can 
be watched at play. 

Senior citizens have other desires. They 
would like to see small tracts of water used 
as the early Romans and the modern 
Japanese use them as "background music" 
to produce the relaxation for the body and 
the contentment for the mind that is so im
portant to the aged. Above and co-ordinat
ing all these would be the wish that it remain 
reasonably clean and pure. Our national 
water may not be entirely antiseptic but at 
least the recreationists would like it to 
appear so. 

A world that is seriously contemplating 
exporting icebergs from the Antarctic to 
provide water for its peoples must surely be 
in a bad way. Fortunately New Zealand can 
boast that it is still one of the few remaining 
countries where the song "Clear Blue 
Water" may be sung without embarrass
ment. Long may it remain that way. 
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Design of grazing 

tnanagetnent syste1Ds 

for tussock eountry 
J. G. Hughes and K. F. O'Connor 

GraLing management systems designed 
for the New Zealand tussock grasslands 
must be compromises between the ideals of 
grazing management and the practicalities 
of the existing circumstances. On the one 
hand, what should be the ideals of grazing 
management remain unclear in many 
details. Although it is possible to prescribe 
many of the detailed feature!> of grazing 
management for highly improved pastures 
on fertile land, there are many uncertainties 
about what is desirable for the mixed 
tu'>Socky sward of partly developed or un
developed high country grasslands. On the 
other hand, the pastoral runs arc generally 
only moderately subdivided, terrain is irreg
ular and different classes of stock must be 
kept separate and treated according to their 
particular needs. Compromi~e between 

The pren-e mearungs of \anotb icrm• u..cJ tn lhi' .i.ruo:k (e.g.. 
S'".VJn! P""'>'UfC. seasonal SCI ,toclJn& '1<><:kmg J..•1\\ll~. \lOdang 
lo.kl. ~.).trc Jcfined Ill NL Ranic \1anJ£Cmcnl GwddlllC\ 'o. I. 
-0~11,c-..Concepcsand Pnnap1c,mGra11nt '1Jllal!<mctll.-~ J. 
C. I lu@h'" .mJ K F. O'Connor. Tutfl><A G"'"'"iJ.. 1uid llwmam 
1~11kb lt1\111111i· Rt!f'l('>o J!: pp5-I 5. 
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idealc; and practical considerations is, in 
such circumstances. inevitable. A further 
fac1or compounds the situation. Most pas
toral runs are undergoing development. 
Subdivision fencing schemes must be fitted 
to the future more developed state of the 
property as well as serve the current grazing 
management needs. 

The necessity of compromise between 
sward and stock 

As McMeekan• pointed out year ago. 
grazing management must nearly alwa)s be 
a compromi c between the immediate in
terests of the sward and of the livestock for 
the produc1ive c;urvival of both. In highly 
improved pastures. there is quile a consid
erable weight of evidence that maximum 
herbage production and highest control of 
sward composition can be achieved by 
relatively long periods of spelling and 
rel a tivcly ho rt periods of grazing to achieve 
uniform and thorough defoljation . Such a 

' \1cM rfKA '· C P . 1953. The utll1o;a1u,>n or l!<J'-IJnd 
Fifth HuJ-on Lc~1urc ddl\crcd to the \\'dhnl!lt>n Bran<h or 
1hc Ro,al St'l<:ICl~ or C" Zealand 26 Augu'I 1953 \ / 
S(len<r R~"'" II . 115·21 



system implies rotational grazing and may 
involve mob-stocking. It requires several 
paddocks in the system and it requires 
observant management lest grazing press
ure towards the end of a grazing period on a 
particular paddock rise too high and adver
sely affect the thrift of stock. Such manage
ment is not easily achieved in pastoral run 
conditions, especially where lactating stock 
are involved. This sort of management is a 
real prospect for improved hill pastures in 
the tussock country in the future but it is not 
expected that it will be a normal feature of 
most runs in the near future except where 
stock are being used in non-critical phases 
of their life-cycle for the purpose of sward 
improvement. By far the most common 
practice that we may expect on the less im
proved tussock hill country is seasonal set 
stocking. It is worth considering the impli
cations of seasonal set stocking to unim
proved or partly improved pastures and the 
likely effects of periodic spelling and of 
changing either the beginning or ending 
date for set-stocked seasonal grazing. 

Improved pastures 

Unimproved pastures in tussock country 
comprise a great range of vegetation and 
terrain , from depleted grasslands lacking in 
tussock grasses to dense tall tussock grass
lands. Some practical considerations are 
summarised for pastures in this broad cate
gory. 

Depleted unimproved pastures at lower 
altitudes are generally improved in plant 
density and sometimes in herbage produc
tion by systems of rotational grazing in
volving spelling or delayed start to grazing. 
Periodic spelling or delayed use is desirable 
so long as it does not cause unsustainable 
grazing pressure on remaining blocks. High 
grazing pressure in the spring in particular 
can lead to large decreases in plant yield and 
vigour. Delay in spring grazing can reduce 
initial grazing pressure by allowing an in
crease in available dry matter and this initial 
reduction in grazing pressure can lead to 
avoidance of severe close defoliation 

throughout the spring. Seed production of 
many plants, desirable or less desirable, is 
often governed by their spring grazing treat
ment. With many grasses, spelling for seed 
production during the summer when seed is 
ripened is a fruitless policy as the seed stalk 
or culm and the early seed . head or panicle 
are frequently elongated sufficiently early in 
the spring to suffer from close grazing. 

Either for the control of less desirable 
plants such as barley grass and soft chess 
(Bromus tectorum), common increasers on 
depleted montane grasslands, or for the 
promotion of more desirable and palatable 
grasses, it is often effective to practice 
rotational grazing, even beginning the 
spring grazing in a different block each year. 
As grazing pressure is temporarily higher 
for the grazed paddock, there is less oppor
tunity for selective grazing at the time as the 
palatable plants that would have been 
selectively grazed are rested from grazing in 
the ungrazed paddocks. It is remarkable to 
observe the increase in cocksfoot in 
rotationally grazed depleted hill country 
and in a wide range of short tussock country 
where it is established. 

Any increase in forage quantity as a result 
of spelling is not necessarily converted with 
similar efficiency by the animal to meat, 
milk or wool. In fact , herbage digestibility 
may well decrease as the dry matter yield of 
a pasture increases. There is no clear 
evidence that rotational grazing of unim
proved pasture gives higher animal produc
tion than set stocking. In fact , the reverse is 
more often the case, especially with young 
or fattening stock. On unimproved pastures 
as on improved pastures, young stock and 
fattening stock appear to thrive best when 
they are undisturbed and where they can 
select plants of high digestibility and 
nutritive value from the available forage . To 
maintain the opportunity for such selection 
in unimproved grasslands and to prevent 
sward deterioration, high stocking loads are 
to be avoided. 

In general, therefore, for unimproved 
pastures, moderately intensive grazing un-
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der seasonal set stocking is an acceptable 
system except: 

(i) Where herbage has to be conserved 
as standing forage for winter or other 
seasonal use. 

(ii) Where deferment or rest is necessary 
for improvement of the sward. 

(iii) Where periods of intensive use at 
high grazing pressure are warranted 
for the control of undesirable plants. 

Where these special purposes do not ap
ply and unimproved pastures are seasonally 
set-stocked, there is some evidence to sup
port the general American range credo: 
"take half and leave half' of the available 
herbage. Available herbage should not be 
interpreted in such a principle to include the 
total standing crop. Tall tussocks, shrubs 
and even short tussocks such as silver and 
hard fescue should be considered as in
cidentals for grazing rather than as part of 
the available herbage of which half is to. be 
left. 

In practising set-stocking of unimproved 
pastures, it is worth remembering that the 
motive and the justification are the good of 
the stock. The pastures themselves may be 
continuing to pay the price of compromise, 
acceptable though that price may seem. 
Subtle deterioration of grassland condition, 
overuse of favoured areas and invasion by 
less palatable or usable plants are charac
teristic of areas used for set-stocking by the 
same class of animals at ·the same season 
year after year. Such changes are not easily 
reversed by mere alterations of stocking 
load. 

Developing pastures 

Where pastures have been topdressed 
and oversown with clovers, there is a 
stronger case for rotational grazing. The 
three circumstances justifying rotational use 
in unimproved pastures still apply but to 
them is added the important consideration 
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of efficiency of nutrient cycling. 
Sheep and cattle distribute dung and 

urine unevenly. Sheep in set-stocked con
ditions tend to concentrate a high propor
tion of their excreted nutrients at or near 
their favoured camping sites. Since cattle 
excretions each contain more total nutrients 
than do individual sheep excretions, some 
aggregation of nutrients by cattle is inevit
able and this can be worsened by concen
tration of excreta at watering points and 
shade or other shelter areas. Higher 
periodic stocking densities associated with 
rotational grazing can have the beneficial 
effect, especially with sheep, of dispersing 
camping and so dispersing nutrient return. 
Only by shrewd observation of animal be
haviour can it be established when this dis
persion of camping or resting occurs as 
stocking density is increased. Topography 
has an important role in affecting camping 
behaviour and it should not be considered 
inevitable in all circumstances that in
creased stocking density will result in pro
portional reduction in aggregation of ex
creta. 

Some of the implications of set stocking 
and of departures from it can, therefore, be 
summarised for oversown and topdressed 
pastures on tussock country. This summary 
must take into account the expected con
ditions of grazing pressure arising from dif
ferent stocking loads. 

At moderate to high set-stocking patterns 
of grazing pressure approaching carrying 
capacity, defoliation of any particular plant 
is not likely to be either severe or frequent. 
Furthermore, all leaves of a plant are rarely 
eaten at the one time and some photo
synthetic material remains to assist 
recovery. If the grassland is well advanced 
in development towards "improved pas
ture," production of meat or wool per hec
tare is increased with the higher grazing 
pressures associated with higher stocking 
loads, relative to lower grazing pressures 
with lower stocking loads. At the same time, 
per animal production is generally 
depressed relative to that at lower stocking 
loads. Increases of total animal production 



per hectare with increases in stocking· load 
are generally correlated with increases in 
the percentage of single plant utilisation. 
Increased stocking load rather than in
creased performance per animal is generally 
needed to capitalise on increased herbage 
production from pasture development. 
However, excessive grazing pressure, es
pecially if sustained, depresses herbage 
production even on fully improved pas
tures. Compounding this effect with the 
depressed per animal production inherent 
in higher grazing pressure systems results in 
lower animal production per hectare. In ex
treme cases per animal performance is 
grossly depressed and animals are then the 
more vulnerable to climatic, nutritional and 
pathogenic stress. The high grazing 
pressures and consequent depressions of 
pasture production and per animal perfor
mance can often be significantly reduced by 
quite small reductions in stocking rate . 

What effects can rotational grazing have 
on developing pastures at different stocking 
loads? At low stocking loads where grazing 
pressure is only low to moderate, rotational 
grazing may show a significant gain in 
animal production relative to set stocking. 
Such gains in total animal production, from 
switching to rotational grazing, if they 
occur, are generally not as great as those 
which can be achieved in such circumstan
ces by a modest increase in stocking rate. At 
high stocking loads, rotational grazing may 
result in improved pasture production by 
allowing pasture recovery following severe 
defoliation but there may be little benefit in 
animal production in the short-term except 
with very careful management. Indeed, at 
higher stocking loads, rotational grazing is 
much more demanding of management 
skills. · 

The need for grazing systems for the 
whole run 

The tussock country generally exhibits 
some strange paradoxes. Grazing pressures 
are generally higher on unimproved pas
tures and lower on the developing pastures 

which have far greater capacity to withstand 
and even benefit from increased grazing 
pressure. Runholders have been trying 
rotational grazing in some situations but 
have experienced difficulty in carrying out 
sufficiently intensive rotational or intermit~ 
tent grazing management systems to im
prove their oversown and topdressed swards 
without compromising the performance of 
their animals. 

There are understandable reasons ~hy 
such paradoxes should exist. Oversown and 
topdressed pastures are quite naturally 
preferred by run holders for the nutrition of 
their flocks when the demand for feed of 
quality and abundance is at its maximum , 
i.e., during lactation. At such times, the 
runholder, considering the interests of his 
stock, is generally unwilling to practise 
rotational grazing or to involve such pro
ductive animals in the risks associated with 
higher grazing pressure. The beneficial 
effects to pasture of more thorough grazing 
are thus foregone. Unimproved grasslands, 
on the other hand , are often used when 
animal needs are lower, where the run
holder may be prepared to tolerate or even 
seek a reduction in animal condition. 
Higher grazing pressures may thus be 
sought and found on grasslands with little 
capacity to tolerate or profit from such 
treatment. 

If the pastures were all thoroughly im
proved, these problems would not be so 
serious. Maximum use of growing improved 
pasture is achieved by timing animal repro
ductive events such as mating and lambing 
so that the period of maximum demand for 
forage coincides with the period of 
maximum growth of improved pasture. 
Controlled rotational grazing of such pas
tures during their growing season gives great
er herbage production than does set 
stocking. On the other hand, se t stocking 
gives higher performance of ewes and lambs 
than does rotational grazing, except in 
special conditions. This difference of inter
est has to be resolved even for improved 
pastures. 

In practice, set stocking of ewes and 
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lamb:, from lambing to weaning followed by 
rotational grazing of the ewes from weaning 
to lambing appears to be for improved pas
tures a reasonable comprom1 e between 
animal production and herbage yield. 

This kind of compromise i!, not open to 
the runholder with on ly a small proportion 
of his run in improved pastures. The 
dilemma in which he finds himself is as we 
have described it earlier. His grazing 
management in the interests of hi~ livestock 
and the income they alone produce may 
worsen his unimproved pasture at one 
season and a t another time fai l to realise the 
potential of what he has imested in pasture 
development. This kind of . ituation is 
almost universal. There are few way:, to es
cape between the horns of the dilemma. 
One possibility is to oversow and topdrcss 
all the country that is expected to be grazed. 
Such a solution is more theoretica l than 
economically realistic. The more common 
respon~e has been to expand the area of 
~cvclopment and so relieve prcsJ>urc on un
improved country. Unfortunately. wide
spread over owing and topdressing to mod
est levels. coupled with set ~tocking in the 
same pattern from year to year, regardless 
of the variations in rainfall and consequent 
production, has led to serious pasture com
position problems. In some situations it has 
led to increase in matagouri and sometimes 
other scrub weeds. In other si tua tions. it has 
led to decline of fescue tussock by ~hading 
and increase of the less palatable silver 
tu~sock. In others, it has apparantly been 
fo llowed by an increase in fl ieracium 
specie . in still others by outbreaks of grass 
grub and porina caterpillar. 

Some properties a rc now demonstrating 
that the process of intensification of grazing 
management is possible once a sufficient 
base of improved pasture has been estab
li~hed. Sale stock and dry sheep, including 
wcthers. are being used to achieve by in
tensive grazing management the improve
ment of such pastures for the benefit of 
productive ewe flocks and young stock. 
What policy is adopted by the individual 
runholder to progress out of his dilemma 
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will vary from property to property. The 
important thing for all to realise is that un
less some whole-run grazing management 
system is evolved to get through this tran i
tional problem phase. the runholder is 
trapped in a high cost and relatively low 
production situation with which neither he 
nor his advisers can be long content. 

Baek issues 

The Institute has accumulated a number 
of copies of back issues of Review which arc 
for sale at only 20 cents per copy to cover 
costs of handling and postage. 

Issues avai lable are numbers 23 to 32, 
from October 1971 to March 1976. Issues 
prior to Number 22 are not available. 

Included in these issues a re such 
outstanding articles as Grasses in Oversow
ing (22). High Country Hogget Manage
ment (22). Insect Pests and Management 
(23), Human Implications of Power 
Development on the Clutha River (24), 
Planning for Recreation Among Other Use 
of Mountain Land and Water Resources 
(24), Ram: Ewe Ratios and Ewe Manage
ment (24). Production Potential of Fine
wool Sheep (24), Fertiliser Use and 
Grassland Improvement on Central Otago 
Hill and Mountain Soils (25), 
Supplementary Feeding of Cattle in the 
High Country (26). ProspectS for Irrigation 
in the Mackenzie (27). Fertiliser Re pon~e 
in South Canterbury T ussock Country (28), 
Noxious Animal Control (28), High 
Country Production Survey 1972/ 73 (28), 
Selenium Increases Merino Ewe Fertility 
and Lamb Performance (29), Pollen 
Analysis and the History of Vegeta tions and 
Climate (30), Urea Supplement for Merino 
Ewes (31,), What Sheep Eat on Developed 
and Undeveloped High Country (31 ), 
H istory of the High Country Committee 
(31 ). Objectives. Concepts and Principles of 
Grazing Management (32) and many 
others. 
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Across the vast Mackenzie plains lies Mt 
Cook National Park, nestling white in 
winter beyond the azure blue of Lake 
Tekapo. From this, the highest of our 
landscapes, has come the first in a series of 
publications that will present the re ults of 
major resource and scientific studies within 
New Zealand national parks. 

Mr Wilson and his various assistants 
surveyed the mountainous 70,000 hectares 
of Mt Cook National Park between 
February 1969 and February 1974, samp
ling 1502 plots and collecting over 3000 
plant specimens. A summary of their 
findings is presented in this publication as 9 
figures , graphs ·and charts, 8 tables, 5 
vegetation maps covering ·the whole park, 
16 maps showing the distribution of 
particular species, 29 black and white 
photographs and a coloured frontispiece -
all interwoven with a fascinating text suit
able for every reader with more than just a 
superficial interest in the park, and in New 
Zealand mountains generally. 

"The diversity of plant associations in 
Mount Cook National Park reflects the 
equally diverse array of habitats provided 
on a high, dissected insular, disturbed, and 
changing landscape. Altitude, above all, 
gives to the region's vegetation what special 
characteristics it posesses." 

These characteristics are superbly dis-

played across a double page of black and 
white photographs spanning the upper and 
lower Hooker Valley. Accompanied by 
sketched boundaries of the vegetatjon types, 
it creates a masterpiece of communication, a 
forceful reminder that before all the para
phernalia of quadrats and measurements 
comes the visual impression of the 
landscape. 

The first chapter introduces the detail of 
these scenes. The park is delineated in the 
reader's mind and the geological process 
responsible for its grandeur impressed upon 
him. Diverse and rigorous climate regimes 
influence the vegetation pattern, and here 
we are first cast under the spell of Mr 
Wilson's acute powers of observation as he 
describes the effects of particular droughts 
on particular plant species, or dare I say 
even particular plants. Many will find their 
concept of oil broadened, from the familiar 
zonal soils of the lower valley, to include the 
rudimentary substrate in the nooks and 
crannies among perennial ice and snow. 

An historical survey of botanical litera
ture dealing with the park reveals that no 
overall picture had previously been ob
tained. The concluding section describes the 
field procedures used to carry out the 
survey. How the data from 1502 sites were 
handled subsequently remains unex
plained. 

15 



Landscape and vegetation patterns, Mt Cook and 
Hooker Valley, from Mt Annette. 2240m, in the 
lower-nival zone. (p.8, "Vegetation of Mt Cook 
National Park New Zealand " This and other 
photographs accompanying this review were taken 
by Hugh D. Wilson). 

The Main Divide bounding lhe park on 
the west has a major innuence on the 
vegetation pallern, decreasing precipitation 
and raising the temperature eastward 
towards the Mackenzie Basin . Chapter 2 
explain how the efTects of altitude are 
superimposed o n this west east gradient. 
10 produce discernible vegetation zones. A 
somewhat mo re complex system of 
a ltitudinal zonation than formerly used in 
descriptions of the ew Zealand mountains 
has been introduced . The case for sub
dividing the subalpine zone is weakened, 
however, by the absence of any distinct 
group of species found mainly in the 
proposed lower-subalpine zone (Table 5). 
Scicnti<;ts being a conserva tive lo t, Mr 
Wilson will no doubt have h is critics, but I 
believe that beca use of the extreme 
altitudinal range along the Main Divide es
pecially, the more complex S)'Stem has been 
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appropriate for this study. Simple west-east, 
or alti tudinal patterns seldom exist in 
reali ty. however, blurred as they are by the 
effects of aspect a nd avalanching ice, 
browsing animals, fire and vigorous erosion. 

The next chapter therefore describes in 
meticulous dclail, the diverse pla n1 com
munities of the park. These are grouped into 
25 major communities under 11 headings 
such as Plants o n Perennial Snow and Ice, 
and Wetland<,. Each of the 25 groupings 
conta ins 'everal categories that a t the las t 
count de\cribcd 94 pta nt communities and 
11 minor habitats ... (for the nth time I 
curse the placement of the 5 vegetation 
maps in this section instead of al the end of 
the section where I could have used them 
without their interfering with reading the 
text). 

The altitudinal range of each category is 
given, (a lthough we have to guess that zones 
in parenthesis indicate an occasional 
occurre nce there) together with the number 
of sites sampled. The underlying short de
scription of each community sometime de
scribes it~ height and other outward 



attributes, its location with respect to en
vironmental factors, slope etc., but always 
the plants present - sometimes in amusing 
style. Mr Wilson must have been reminded 
of his days in Borneo when he saw the 
"sago-like colonies of Nostoc commune" in 
creek beds. 

Some may say there are too few sub
divisions. and some that there are too many. 
Certainly the "lumpers" will find reason to 
support their case when attempting to un
ravel the differences and relative im
portance of fire, chamois, and thar, in 
groups 6f (i) (ii) (pp 22, 23) and 25a (p 48). 
Fortunately they are explained more clearly 
in the text. Generally, to those who would 
complain of excessive subdivision, my 
answer would be to look beyond the actual 
numbers, to the wealth of descriptive detail 
encompassing every type of vegetation and 
plant community found within the park. 

Naming communities 

My main criticism of this section, indeed 
of the work as a whole, concerns the quite 

Chionochloa oraophila grassland surrounded by 
taller C. pa/lens- C. crassiuscufa grassland at 
1700m on the Malle Brun Range (p.21 ). 

unsatisfactory method of actually naming 
the communities. This is due in part to the 
strait-jacketing effect of limiting oneself to a 
set of defined but discrete interpretive terms 
to begin with, e.g. "Herbfield" and 
"Shrubland" (this term can also be 
descriptive) into which everything must be 
crammed. Every name should conjure up an 
impression of the vegetation in the reader's 
mind, but in this account we are asked to 
accept nonsense terms like Chionochloa 
jlavescens shrubland. Furthermore, we have 
"Chionoch/oa jlavescens shrubland" (8bi) 
where the tall tussocks form a mosaic with 
shrubs, yet further down (8bii) a community 
where the tall tussocks are " ... much less 
abundant (than in 8bi) and are often over
topped by a great variety of shrubs." is 
termed a "Chionochloa jlavescens 
Dracophyllum-Phyllocladus shrubland." In 
another example, what appears (Fig. 24) as 
an open short-tussock grassland with scat
tered shrubs is termed a " Podocarpus nivalis 
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- short tussock shrubland" (9dv), whereas 
an open to dense shrubland of matagouri 
over grasses and herbs is termed more 
correctly a "Grassland with Discaria" ( 14d) 
(italics mine). 

In my opinion the most satisfactory 
method of naming communities is to com
bine the most distinctive plant(s) pre ent 
together with its morphology(ies), always in 
a consistent order of importance reflecting 
the field situation (see Atkinson 1962). Thus 
we could have a Chionoch/oa jlavescens
Dracophyllum unijlorum shrub-tall tussock 
land if the tussocks were more important, 
but a Dracophyllum uniflorum-Chionoch/oa 
jlavescens tall tussock-shrubland if they 
were less important. Such apparently minor 
variation in wording can add meaning to the 
names of several otherwise similar com
munities, especially when no cover values 
are given in the descriptions. 

Additional forms could have been used 
too. If ferns warrant a term " Fernland," 
why not be consistent and have mosslands, 
sedgelands, and rush lands, e.g. 
Marsippospermum rushland, or a 
Marsippospermum - ,Celmisia spp. herb
rustland. The cover values gathered during 
the survey could have been used to 
delineate such communities. 

Comprehensive 

A section on patterns of vegetation 
succession presents the most comprehensive 
account dealing with this process in a 
mountainous region of New Zealand that I 
know of. The accompanying figure places 
many of the numbered communitie~ on a 
series ofsuccessional sequences, achieving a 
very worthwhile intergration of an 
otherwi e scattered perspective. 

The opportunities of studying succession 
in the dry riverbeds of eastern Canterbury, 
however, away from the influence of ad
ventive leguminose shrubs (gorse, broom, 
lupin) and human disturbances are becom
ing increasingly hard to find. Even the 
barren and least attractive places within the 
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park therefore harbour communities with 
intrinsic biological value. 

Those who would have us live with the 
effects of noxious animals in the higher 
zones of our fragile greywacke mountains 
will find little to support their cause in the 
section on herbivores. For aside from the 
objective admission that " . . . the varying 
conditions of contiguous areas after nearly 
70 years of mammalian presence 
emphasises the difficulty of separating out 
single causes," (of vegetation damage and 
erosion), elsewhere it is stated that " ... 
Extreme local damage to alpine grasslands 
was always encountered when thar were 
seen in mobs of more than three or four." 
The effects of chamois, sheep, deer, hares, 
rabbits and gra shoppers are also discussed. 
The last section in the chapter summarises 
observations on plant diseases within the 
park . 

Forest patterns 

In "Factors in Vegetational Change" 
(Chapter 4) we have an excellent discussion 
on the past and present forest patterns 
within the park, and new ideas are put 
forward on the influence of past glaciations 
on the flora and vegetation. The flux within 
the park even today can be appreciated by 
the 3 percent of the surface area in new 
moraine that i bare, or only in the early 
stage of plant succession. 

The writings and sketches of the earliest 
pakeha travellers , surveyors, and sheep 
farmers , are blended with information 
gleaned from fossil charcoals (see Molloy 
1970) to present a detailed picture of the 
influence of fire on the ever-changing 
vegetation pattern. "It's an ill wind . . . "too, 
for a wind-fanned fire on the Liebig Range 
in March 1970 provided an opportunity to 
study the effects offire in great detail. These 
few paragraphs I especially enjoyed, 
watching the scorched earth and vegetation 
struggle to repair themselves. 

The fifth and final chapter leads us from 
the appealing subtropical warmth of the 
bygone Tertiary era, to Europe, North and 



South America, and Asia, in quest of the 
diverse origins of the 574 vascular plants 
found within the park (437 indigenous 
species and 137 from elsewhere). The native 
plant cover has generally withstood the in
vasions of these 137, however, and only 12 
adventive plants are at aU common in the 
park. Perhaps a far more invidious threat is 
the large number of native species, ·es
pecially of the taxonomically complex Hebe 
group that have been planted within the 
park. The genes from these plants could 
likely mix in time with those of the native 
species beyond the view of the undiscerning 
tourist, thereby possibly damaging one of 
the main reasons for the existence of the 
park (see Godley 1972). The opportunity to 
spell out this lesson was not taken. 

The fifth chapter concludes with a vivid 
summary of the seasonal changes in the 
vegetation. To this end, a single figure 
portrays the behaviour of many species, 
from the montane to alpine zones. 

The remaining 39 pages before the in
dexes list every plant, including cryptogams 
(mosses etc.), found on the survey, and 

Carex marsh, seasonally wet hollow and still water 
at 1050m in the Tasman Valley near the southern 
end of the Malle Brun Range. (p.47). 

many previous records that were not 
confirmed. Less crowding might have been 
achieved in this section if some of the 30 
percent of vacant page width had been 
utilized. The family names should have 
been placed on the far left of the print for 
clarity. Much of the space has been filled 
with notes on the taxonomy and ecology of 
each species - information that often lies in 
botanists' notebooks for decades, but avail
able here for au to use and build upon. 
Though a veritable mine of information, I 
believe the convenience of the miners 
should have come . before botanical 
formality here, and the species and families 
arranged in alphabetical order (see Wardle 
1975). The interspersion of maps here 
further complicates the task of finding an 
individual species. 

The index to botanical names provides an 
excellent aid to understanding any 
particular species, but why have those 
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plant-family names in horrible capitals? 
The reference to Table 5 could well have 
been accompanied by a number 
corresponding to one of the 39 entries in 
that entanglement too. 

The 5 sheets of vegetation maps covering 
the entire park have come out very well, 
considering that 11 types of ground cover, 
together with roads, place names, etc., were 
produced on the same map, and all in black 
and white. Even so, the standard of printing 
vegetation maps does not appear to have 
advanced in 20 years (see Map 4, Druce 
1957). The tremendous amount of work that 
has gone into these maps of Mt Cook 
National Park should have been rewarded 
with the same printing facilities we provide 
for maps of our soils, or vegetations we hope 
to sell. 

The coloured frontispiece of Ranunculus 
grahamii and Parahebe birleyi must have 
been a disappointment to all concerned in 
this publication, standing pale as it does 
beside even humble little books such as 
"Wildflowers of New Zealand," printed by 
Bascands of Christchurch. We are rriore 
than compensated by the many halftones of 
generous size scattered throughout the text, 
capturing the full spectrum of the 
vegetation types within the park. Where I 
suspect they are from coloured 
transparencies the detail has not 
reproduced, but generally they are of ex~ 
cellent quality and a splendid accompani
ment to the text. Besides, who would always 
carry two cameras over this terrain! 

Captions to most figures are clear, and 
usually, but not always, describe only what 
can actually be seen in the figure . Despite 
the shouts of pin pricking that will doubtless 
follow, the second Pc in Fig 26 should be Ph. 
Similar errors are rare. 

The layout of the text chapters in double 
columns and non-indented margins, but 
with extra spacings between paragraphs and 
headings admirably suits the written style, 
and does wonders even for a whole page of 
text. Together with the excellent quality of 
the printing and glossy paper these features 
combine to present an attractive volume. 
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Whether the soft cover will stand the test of 
time is doubtful though. I shall have to 
cover Miss Nancy Adam's sketch and attach 
a pocket in the back to house an excised 1. 72 
metres of Table 5 - I want to use this in 
conjunction with the text. As seems to be my 
fate, half this table simply fell out of my 
borrowed copy, although this page has 
remained attached to the other two copies 
seen. 

The preface speaks of the tremendous 
amount of willing help Mr Wilson has 
received in producing this account. All 
should feel rewarded, for I believe it will be 
seen as a successful attempt to translate 
apparently endles.s variation in plant cover 
into a well presented written and pictorial 
description , and a grand way to mark the 50 
years since Arnold Wall produced his 
"Flora of Mt Cook." One only hopes the Mt 
Cook National Park Board finds within" ... 
a valuable basis on which sound policies 
and management decisions may be based." 
(N. S. Coad, Chairman, National Parks 
Authority). 

References 

ATKINSON , I. A. E .. 1962: Semi-quantitative 
measurements of canopy composition as a 
basis for mapping vegetation. Proceedings 
of the New Zealand Ecological Society 
9: 1-8. 

DRUCE. A. P. , 1957: Botanical survey of an 
experimental catchment , Taita , New 
Zealand. N.Z. Department of Scientific and 
Indus/rial Research Bulletin 124:81 pp. 

GODLEY. E. J. , 1972: Does planting achieve its 
purpose? Forest and Bird 185:25-6. 

MOLLOY, B. P. J., 1970: Radiocarbon dating 
and its ap plication in the South Island high 
country. Tussock Grasslands and Mountain 
Lands Institute Review 19: 63-73. 

WARDLE, P .. 1975: Vascular plants of West
land National Park (New Zealand) and 
neighbouring lowland and coastal areas. 
N.Z . Journal of Botany 13:497-545. 



Personal 
observations of the 
eommon broom 
problem in the 
southern part of the 
South Island 
Fred Moore 

I commenced weed spray contracting in 
1954 and my association with brush weed 
control started at that time. The major brush 
weed in those days was gorse. 

This weed is of such a nature that there is 
only a limited stage of growth when the 
plant is palatable to stock, particularly rab
bits, and in those days rabbits were in 
abundance and they would eat any soft 
growth that came within their reach and this 
growth occurred after seed fall. Once bushes 
grew beyond reach of rabbits, they would 
make rapid growth from a strong estab
lished root system. 

The spread of both broom a nd gorse was 
very well controlled by these animals as they 
fed on broom and gorse seedlings, which 
meant at that time broom was of little con
sequence. The same was not said of gorse as 
creek banks, riverbeds and roadsides in the 
higher rainfall areas carried heavy infes
tations with the odd broom bush which had 
survived the rabbit being in evidence and 
nobody, even in their wildest dreams, con
sidered broom the danger weed it has since 
proven to be. 

A year or two later the rabbit was brought 
under control and chemical control of 
broom and gorse was reasonably effective in 
limiting the spread and in many cases com
pletely eradicating the growing plants with 
follow-up work necessary to control 
seedlings, and to this day broom still poses a 
problem while there is little or no evidence 
of gorse. 

In the early day:, the very nature of the 
growth of existing broom made it suscept
ible to hormone weed sprays . These were 
old mature plants which had branched out 
from a small trunk or common stem and 
ranged in height from a few inches where 
the rabbit had been very active to many feet 
where they were protected by gorse or. were 
out of reach of rabbits. At that time broom 
would only represent a very small percent
age of the brush weed problem. 

By 1960 the situation had changed 
dramatically as gorse, being more suscept
ible to hormone type sprays than bro0m, 
and as gorse was not readily establishing 
from seed, it followed that broom, which 
was the complete reverse, was taking the 
place of gorse and proving a real challenge 
in every respect, particularly in non-arable 
situations. 

Up ·until the time when rabbits were con-
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trolled , the few existing broom plants had 
set an abundance of seed which remains 
viable for many years and some of which is 
still germinating today. 

Seed spread 

Again about this time upgrading of roads 
was taking place and gravel drawn from 
riverbeds was largely used for this purpose 
and contained large quantities of broom 
seed as riverbeds in particular were then 
and still are places where broom survives 
extremely well. 

This meant that all machinery leaving 
such areas carried seed and this in turn was 
either pread on roads or dropped off in 
gravel pits or dumps established away from 
riverbeds. 

The problem was compounded as far
mers used gravel from the same sources in 
later years on access roads, stock yards etc. 
In addition to this escape, broom seeds ger
minated and plants established on non
grazed road reserves where for a year or two 
they were ignored or considered of little 
consequence. How wrong this line of 
thought was has been well proved since. 

In many inaccessible places - and some 
readily accessible - solitary bushes have 
remained as such providing shade or shelter 
for many years and during this time show
ering seed not only on the ground but also 
on any stock that happened to be near. The 
latter case, I am sure, is responsible for 
further spread of seed, particularly in the 
high country where it readily established 
and is either not detected or ignored until 
another person brings it to the attention of 
the property owner. 

These situations are now causing major 
problems for control and follow-up work as 
access is often very difficult and in many 
cases helicopters are the only practical 
means of applying chemical in these out
of-the-way places. 

Kill difficulties 

Still in the early 1960s it was realised that 

22 

chemicals available were giving excellent 
brown-off on broom but end kill with a 
single application was only being achieved 
on "old man" plants while vigorous 
regrowth in younger plants took place the 
following growing season. If these were not 
re-treated, the plants fully recovered and 
the initial cost of spraying was completely 
lost. Unfortunately, when regrowth of exist
ing plants occurred, many farmers showed 
reluctance in accepting the fact that broom 
was a difficult plant with which to deal and 
could only be killed by repeated application 
of chemical. Therefore, many did no fol
low-up work. 

In cases where single old man plants had 
been growing for a number of years few 
young plants were found and it appears, for 
reasons unknown to me, that while these 
very mature plants continued to grow, un
disturbed seeds did not germinate, or per
haps they did and were destroyed by grazing 
animals . I do know, however, that when the 
plants are destroyed or removed a colony of 
young plants readily establishes from seed 
and creates a situation where many years of 
work are necessary to contain plants to an 
area. While viable seed remains, the whole 
area is a potential danger to the surrounding 
country. 

The length of time for all this seed to 
strike is unknown as areas such as this have 
received attention for over 20 years and 
plan ts continue to establish and require 
annual or biennial treatments for control. 
Nevertheless, plant numbers are decreasing 
as time passes. 

Road reserves 

Annual or biennial treatments are also 
necessary on road reserves . In most of these 
situations other growth disguises young 
broom during pring and early summer and 
they do not show until annual grasses and 
weeds brown off later in the season . If the 
plants are more mature, they make their 
presence known earlier because of their 
distinctive yellow flowers. 



Since the discovery of picloram (tordon), 
this has been incorporated with 2-4-5-T, and 
the control of broom has made significant 
progress. Careful ground applications of 
this mixutre have resulted in a complete kill 
of existing plants with follow-up work only 
necessary lo deal with plants coming from 
seed and this will continue until such time as 
all seed in the topsoil has germinated. 

A very acceptable measure of control has 
been experienced using TBA + 2-4-5-T in 
higher soil moisture situations such as 
riverbeds and along creeks where perhaps 
picloram + 2-4-5-T is not working too well. 

Aerial applications of chemicals are not 
as satisfactory as ground applications but, 
because of the many extensive inaccessible 
areas where the plant is found, aerial appli
cation is the only practicable method of 
arresting its spread. 

I feel farmers generally, as well as some 
Government departments, do not realise the 
danger broom presents to farmland, most 
particularly non-arable areas. It will grow in 
practically any situation from sea level 10 

1200m but fortunately at the higher 
altitudes does not persist in the same 
aggressive manner as it does below 750m. 

Summary 

Broom is a most aggressive and danger
ous weed which could take over large tracts 
of country as, with the exception of old man 
plants, it is resistant in varying degrees to 
hormone or other type weed killing chemi
cals, responds well to topdressing, seeds are 
oily in nature and remain viable almost in
definitely and it establishes readily in 
watersheds and disturbed ground. 

Seeds can be transported in any manner 
with the exception of wind, e.g .. stock, birds, 
aerial topdressing, farm and earth-moving 
machinery and they are obviously water
bourne. 

Birds spread seed as isolated outbreaks 
are found in inaccessible areas of native 
bush and this is the only possible manner in 
which they could have arrived in such areas. 

The following are danger situations 

where the plant is found: topdressing bins 
or pads on airstrips, farm carriers' yards, 
fertiliser and lime works, gravel pits and 
dumps, picnic sites, mine workings and 
power transmission pylon sites and access 
roads. 

The only biological control known at this 
stage is the mealy bug but the degree of 
control possible or the side' effects are un
certain as it was only discovered in the 
Queenstown area last year. 

Run maps 

The popular pastoral run maps of the 
South Island published by the Institute are 
now completely out of print. 

A new, completely revised edition of the 
three-map set, with separate index to runs 
and legend, is now in the process of being 
published. 

The printing of the highly detailed four
colour maps requires considerable time and 
accuracy in reproduction and it is not ex
pected that th e new edition of these maps 
will be available until about the end of this 
year. 

A number of orders have been received 
for the maps and these will be filled as soon 
as the maps are ready for distribution. 

With increased paper and labour costs, 
the price of the three-map sets will now be 
$5 including postage. 

The maps will be sold in complete sets 
only. Orders will be accepted now for the 
map sets and shou ld be directed to the 
Tussock Grasslands and Mountain Lands 
Institute, P.O. Box 56, Lincoln College, 
Canterbury. 

In response to a number of inquiries, the 
Institute does not plan to publish a similar 
map set for the North Island . 
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Spelling of 
seJDi-iDlproved 
tnssoek eountry 
for early spring feed 

B. E. Allan, D. G. Clarke, E. J. Costello, K. F. O'Connor 

The problem - what to do about 
September feed? 

Traditional grazing management of 
high-country tussock pastures does not 
favour the production of high quality feed. 
Systems of seasonal set stocking at low 
stocking rates provide little check to pasture 
plants during their time of peak growth and 
flowering in late spring and summer (Coop 
et al. 1953). Set stocked animals in such 
conditions can select preferred species and 
plant components (Hughes 1975). Less 
preferred plants can grow with little inter
ruption from grazing (Scott and Maunsell 
1974). The herbage not grazed in the grow
ing season ages as winter approaches. The 
effeccs of frost and rain and snow on older 
tissue are possibly more destructive than 
they would be on vigorous young tissue, 
although the species concerned must be in 
some measure tolerant of cold (Vartha and 
Clifford I97Ia) 

Pastoralists have experienced such 
growth and withering of forage for many 
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generations. In harsher climates than our 
own, they have gathered their stock into 
feeding barns or yards as winter comes. Jn 
the softer climates of New Zealand, they 
have been able to winter stock on field crops 
of high yield, on the cool season production 
of new pastures or of grassland on sunny 
slopes or sharp ground. Jn the harsher 
climates of New Zealand, such as in the high 
country, different solutions have had to be 
found. The central factor of winter carrying 
capacity has dominated high-country pas
toralism for nearly a century. Early patterns 
of adjustment had been to spell favoured 
lower country from late spring or summer 
shearing so that herbage could accumulate 
for winter use (Chapman 1954). "Winter" 
country has been traditionally stocked dur
ing winter and spring. Within the zone of 
winter country the area of actual grazing use 
may expand as winter passes away. 

Although this pattern of management 
had become part of traditional high-country 
wisdom, the practice has been gradually 
eroded over the decades. For many years 



the lower sunny country had generally 
declined in "winter" carrying capacity be
ca u e of pasture depletion. Apart from 
time when heavy now cover feed , the 
time of critical supply of feed of sufficient 
quality has become the late winter and early 
spring, the time of late pregnancy and 
lambing. Pasture depletion had apparently 
two main causes which reinforced one 
another. One was the year-round grazing by 
rabbits. The econd was the annually re
peated spring grazing use of "winter coun
try" which depressed productivity of the 
best grasses. When oversowing and top
dressing were developed, some 20 years ago, 
mo t runholders looked to their depleted 
lower country as a prime opportunity for 
sward improvement. Clovers were intro
duced and often flourished but, a has been 
frequently pointed out , they seemed to 
contribute Little to available feed in winter 
or early spring. Their most important role 
has been to increase feed supply in mid
spring and early summer, to improve the 
nitrogen regimes of oversown pastures 
(O'Connor 1965). Grass introductions in 
lower hill country have been sometimes 
succes ful in improving the total production 
and density of sward but they have often 
suffered from frosting and loss of quality 
during winter. Some indications of this lack 
of late winter feed quality in cocksfoot have 
been published (Douglas 1966 ; Yartha and 
Clifford 197la). 

McMeekan (1953) argued many years 
ago pasture supply is fundamentally season
al and inelastic while feed demand i 
highly manageable and elastic. The high 
country seems no exception for oversowing 
and topdressing of hill country and pasture 
improvement on flats and downs have done 
Little directly to improve the winter feed 
supply. While the effect of oversowing and 
topdressing has been to widen the gap 
between growing season supply and winter 
supply, runholders and their stock have not 
necessarily been worse off in winter as a 
con equence. Stock which have had bigger 
and better feed supplie during summer and 
autumn have been able to enter winter in 

better condition, often at markedly higher 
bodyweight. City people on their journey to 
ski-fields in early winter may now have a 
different image of the high-country Merino 
from what they saw a generation ago. The 
long legs and wrinkled neck are still there 
but the skin and bones image i sufficiently 
rare to be newsworthy. Runholders have 
been more confident of November, 
December and even January feed supplies 
on topdressed country and have been able 
to retain fairly late lambing date without 
the fear of early summer shortages. 
Accordingly, late winter demand has been 
kept fairly low. Runholders know also the 
cash benefits of pasture improvement in 
wool weight and in the condition of ale 
stock. 

The problem of available feed in late 
winter and early spring nevertheless 
remains. The problem seems to be at its 
most critical stage from late August through 
September. The dominant practice in 
almost all parts of the high country is to 
provide hay or other crop supplement for all 
classes of stock needing higher quality feed 
i.n late winter and early spring. The current 
initial work in a survey of energy use on 
high-country run being conducted by the 
Tussock Grass lands and Mountain Lands 
Institute as part of the join~ project on the 
energy cost of New Zealand agriculture 
sugge ts that haymaking and feeding con
stitute some of the major energy cost of 
present high-country farming y terns. If a 
practical alternative could be found , most 
runholder would be only too pleased to 
reduce the amount of effort and expendi
ture in hay and silage making. It would be 
motives such as these rather than inherent 
dissatisfaction with hay or similar 
supplement that are expected to influence 
runholders. The value of supplements and 
of early winter condition of stock had been 
already indicated in earlier studies. The 
co-operative studies with runholders by the 
Min is try of Agriculture and Fisheries 
(Thompson 197la, 197lb, 1972) had in
dicated that there were no dramatic ad
vances in hogget rearing likely from grazing 
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manipulations within different wintering 
sy terns on improved tussock country, with
out resort to supplements. Likewise, work at 
Tara Hills suggested that there might be 
little difference among winter hay feeding 
regimes if ewes had satisfactory body 
weights to start with (Lewis 1968). 

An approach to a possible solution 

Some runholders , especially those with 
little land suitable for hay or root crops, 
have resorted to a modified practice of 
spelling winter country during part of the 
growing season, accumulating sufficierH 
herbage to provide a microclimate in which 
some a t least would be protected from the 
worst of snow and frost damage (O'Connor 
1971 ). In this kind of practice, the tussocks 
themselves have been recognised as im
portant, both in maintaining the structural 
fabric of standing herbage against collapse 
into a mess of mushy foggage and also in 
facilitating access by stock to snow-covered 
feed. 

If there were to be benefits from such 
grazing manipulations it seemed that any 
better animal performance would be in part 

at least accounted for by changes in feed 
quality and abundance. The proof of the 
pudding may be in the eating but it seemed 
to us worthwhile to examine the pudding, 
since there was otherwise little basi for 
designing much more expensive research to 
test ideas in a year-round an imal production 
experiment. In the process of eva luating 
pasture pelling treatments, we believed we 
would gain some skills and experience at 
Lincoln College in measuring chemical 
composition and in vitro digestibility of 
herbage and at the same time obtain some 
more up-to-date information on quality of 
high-country pasture components. Apart 
from the early proximate analyses of unim
proved tussock pastures by Coop et al. 
( 1953), the recent studies of tall tussock 
(Connor et al. 1970; M acRae and O'Connor 
1970; Bailey and Connor 1972 ; Connor and 
Bailey 1972) and the limited studies of 
overdrilled pastures (Vartha and Clifford 
1971 b ), and sown pastures (Vartha and 
Clifford 1971 a), we had no information on 
quality of pasture components that we could 
compare with the great body of information 
on the chemistry and biochemistry of 
herbage that has been gathered elsewhere in 
recent year (Butler and Bailey 1973). 

The Mesopotamia experiment 

Pasture treatments 

The Butler Downs near Forest Creek on 
the Mesopotamia run in the Upper 
Rangitata have been used as winter country 
for many decades. In 1967 some. four 
hectares had been fenced, topdressed with 
sulphur-enriched superphosphate and 
oversown with clovers and cocksfoot. By 
1972, as a consequence of long spelling 
periods in recent years, the abundant 
cocksfoot plants had become "tussocky" 
and annual brome grasses (Bromus tectorum 
and B. mollis) had established in many 
patches where grass grub and porina 
caterpillar had attacked the inter-tussock 
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sward of browntop, sweet vernal and 
Yorkshire fog. On one or two favoured stock 
camps, Poa pratensis had established a fairly 
dense sward. Broadleaved and rosette 
weeds were much less conspicuous than 
they usually are in seasonally set stocked 
fescue tussock grassland on Mesopotamia 
soils. Clovers (especially Trifolium repens) 
were well distributed throughout the area 
but were not vigorous becau e of lack of 
further topdressing. Four blocks were 
selected, each of slightly different slope and 
botanical composition and each was fenced 
into four plots of0. l 25ha each. The grazing 
and spelling treatments applied were as 
follows: 



I. Early closing: Grazed in late 
November and spelled 
to the following spring. 

2. March closing: Grazed in November 
and early March, and 
spelled to the following 
spring. 

3. May closing: Grazed in November, 
March and May, and 
sp lled to the following 
spnng. 

4. June closing: Grazed in November, 
March , May and June, 
and spelled to the 
following spring. 

These treatments were applied in the 
1972/ 73 season and again in 1973/ 74 at 
approximately the same times. An effort 
was made to make the last grazing before 
spelling in each treatment a good "clean
up" grazing. We were more successful with 
this in the second year than we were in the 
first. 

Following the first year's treatments, 
harvests were made of the spelled pasture 
herbage in early spring ( 19 September 1973) 
and again in la.te' spring (23 November 
1973). Following the second year's 
treatments, harvests were made in late winter 
(19 August 1974) and again in early spring 
(26 September 'l974). Harvests of sample 
areas were used to determine the yield 'and 
botanical composition of available dry 
matter at each date. At the same times, 
collections were made of the principal 
herbage components from numerous sites 
within all plots of each treatment. These 
were chilled. immediately in an insulated bin 
and brought to the laboratory at Lincoln 
where they were prepared for analysis, 
freeze-dried , desiccated, ground to pass a 
1 mm sieve and stored airtight under 
refrigeration. 

The components analysed were as 
follows: 

At all harvests 

(a) Fescue tussock, cut at or below ligule 

height, discarding the brown , obviously 
dead, leaves. 

(b) Cocksfoot, plucked generally about 5 to 
IOcm above ground level, discarding the 
withered leaves but not leaves whose tips 
only were withered . 

At spring harvest only 

(c) Clovers, almost entirely white clover, 
green leaves and petioles only. 

(d) Sward grasses, plucked at 5cm or less 
above ground level, discarding wholly 
withered leaves and excluding 
cocks foot. 

(e) Debris, detached leaves and stems lying 
in and on the intertussock sward, being 
principally remains of sward grasses. 

For all components in vitro digestibility 
was determined essentially by the method of 
Tilley and Terry ( 1963). This involved 
simulated rumen digestion of a small 
sample (0.5g) in a centrifuge tube , followed 
by an acid-pepsin digestion. The measured 
loss of weight was used to calculate 
percentage digestibility. 

Forage compositional analysis was 
carried out on separate samples with slight 
modification of the method of Fonnesbeck 
and Harris (Harris 1970). The progressive 
pathway is outlined in Figure I. 

How spelling affected supply of 
available herbage 

The influence of spelling time on the 
available spring herbage is shown in Figure 
2, derived from harvests made in September 
and November 1973, The only spelling 
treatment to differ significantly from any 
other was that spelled continuously from the 
previous November, and then only in Sep
tember harvest. The only components sig
nificantly greater from this treatment were 
cocksfoot and dead material in September 
harvest. Similar results were obtained in the 
second season. 
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FIGURE 1: Schematic pathway for the biochemical 
fractionation of herbage. Processes are illustrated 
with hatched boundaries, constituents with solid 
boundaries. 

c.o':11parison in t~e second year of yields 
of living herbage in mid-August and late 
September showed that the increased live 
cocksfoot in late September was not because 
~f more being carried through the winter 
hve but beca~se of more rapid spring 
growth following the long rest period. 
Spelling from May or June may have 
resulted in more rapid growth from Sep
tember lo November in the other inter
tussock sward grasses but this apparent 
effect did not quite reach significance. 
Although yields of all live components in 
~eptember 1974 were very similar to those 
in September I 973, the yield of total Jive 
material at 19 August 1974 was less than 
IOOkg/ ha. Only cocksfoot and fescue 
tussock produced measurable yields of live 
material at that date. 

The effects of spelling treatments on 
su~ply of herbage in late winter and early 
spnng can, therefore, be summarised: 

I. Spelling from November increased the 
winter and early spring supply of dead 
herbage, both dead cocksfoot and dead 
sward grasses. Dead clover herbage was 
relatively inconspicuous. 

2. Spelling from November increased the 
rate of g~owth of cocksfoot early in the 
next spnng but did not significantly 
affect the late winter or early spring 
supply of live herbage of fescue tussock. 
sward grasses or clovers. 

How live components of the pasture 
varied with time in digestibility and 
chemical composition 

. A~though no spelling treatment 
s1g01ficantly affected the chemical com
position of any of the pas1ure components. 
c~emical composition was significanll) 
d1fferen1 from one sampling 10 another. 

These differences from season to season 
varied somewhat according to the pasture 
componen1 considered . Table I presents the 
means of four main live pasture com
ponen1s from all spelling treatments for 
early spring, la1e spring in 1973 and early 
spring 1974. 

Digestibility improved slightly as the ex
periment proceeded but this effect was most 
marked in the sward grasses. In all pasture 
components except tussock, the cen wall 
content was higher in November than it was 
in . t~e younger growth in September. 
~c1d-msoluble ash was significantly lower 
m sward grasses and cocksfoot in November 
than it was in September. In both cocksfoot 
and clovers, protein was higher in 
September samples than in November. 

It is concluded then that as spring pasture 
growth accumulated, there was an increase 
in cell wall constituents in non-tussock 
elemenls but little change in digestibility. 
Maturation and death of 1issue led 10 much 
more significanl changes in quali1y as will 
be seen later. 

How pasture components differed from 
one another in digestibility and chemical 
composition 

The mean values from all spelling 
treatments and the three spring samplings 
for each of !he four main live pasture com
ponents are presented in Table 2. (Included 
in the table are the comparable values for 
debris from the three spring samplings. 
These have no1 been included in the 
sta1is1ical comparison of 1he herbage com
ponents.) 

These resulls are as expected, clovers 
being lowes1 in acid insoluble ash and cell 
wall percenlagcs and highest in protein (and 
also in soluble sugar at the first sampling) . 
Cocksfoot was higher in digestibili1y and 
protein and lower in cell wall constituents 
and ash lhan sward gra!)ses which in !urn 
were greatly superior to fescue tussock. es
pecially in protein and digestibility. 
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FIGURE 2: Influence of spelling period on supply of 
available dry matter in first year up to early spring 
(upper) and late spring (lower). Note that in upper 
diagram live material and dead material are illus
trated on different vertical scales. 

How cocksfoot compared with fescue 
tussock in digestibility and chemical 
composition at different times of the 
year 

Fescue tussock and cocksfoot were com
pared at four sampling dates. Although 
spelling treatment affected the yield of 
cocksfoot in the early spring. it had no 

significant effect on the chemical com
position of either species sampled as living 
tissue. The structural carbohydrates, 
hemicellulose, cellulose and lignin were 
each determined for all four samplings of 
these two species, as well as the acid insol
uble ash of the cell wall residue and the 
soluble sugar and protein of the cell con
tents. The statistical results for these two 
pasture species for digestibility and main 
chemical constituents are presented in 
Table 3. 

At each sampling dead leaves were dis
carded in preparation for analysis but in the 
case of fescue tussock, only brown leaves 

Table 1: Digestibility and chemical composition of live herbage 
(tussock, cocksfoot, sward grasses, and clovers) at three sampling 

dates 

19.9.73 23.11 .73 26.9.74 s.e. 

Digestibility % 66.8 70.7 72.8 .68*" 

Cell wall% 44.0 45.4 39.0 .72*" 

Acid insol. ash % 143 1.08 1.67 .071 "* 

Total protein% 11.2 7.7 10.3 .86* 

Asterisks alongside the figures denoting standard error indicate the level of sign~icance of 
differences between the means to which the standard errors apply in this and subsequent tables. 

Table 2: Digestibility and chemical composition of herbage 
components in spring samples 

Fescue Cocks- Sward 
Tussock foot Grasses Clover s.e. Debris 

Digestibility % 36.7 83.3 76.2 84.3 . 79* ,, 33.6 

Cell wall% 62.8 36.8 45.9 25.8 .83*" 75.8 

Acid lnsol. ash % 1.80 1.34 1.89 0.55 .083u 3.3 

Total Protein % 5.2 11.2 9.6 13.0 .99 ** N.A. 
N.A. indicates no analysis 
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Table 3: Digestibility and chemical composition of cocksfoot and 
fescue tussock at four sampling dates 

19.9.73 

(a) Digestibility % 
Cocksfoot 84.2+1.51 ** 
Tussock 26.5 
Mean and s.e . 55.4 + 1.07'' * 

(b) Cell wall % D.M. 
Cocksfoot 34.8+1.79** 
Tussock 71.4 
Mean and s.e. 53.1+1.27** 

(c) Soluble sugars% D.M. 
Cocksfoot 8.2 + o. 70* ,, 
Tussock 4.5 
Mean and s.e. 6.3 + 0.50** 

(d) Protein % D.M. 
Cocks foot 14.6 + 1 .21 * .. 
Tussock 3.5 
Mean and s.e. 9.1 +0.86"'"' 

were considered as dead. A substantial 
proportion of the sampled leaves of fescue 
tussock may have been much older than 
those included of cocksfoot, especially in 
September samples. 

From the means for each species we can 
conclude that over all samplings, cocksfoot 
was higher in digestibility, lower in
proportional cell wall material and higher in 
soluble sugars and protein in the cell con
tents. However, the table also indicates that 
the interaction between sampling tiine and 
species was statistically significant. For 
example, the cell wall fraction of tussock 
was much greater than that of cocksfoot at 
the first sampling in comparison with dif
ferences between species at later samplings. 
Likewise, in soluble sugars the superiority of 
cocksfoot over tussock was shown only in 
September samplings, not in November 
1973 nor in August 1974. 
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23.11 .73 . 19.8.74 26.9.74 Mean & s.e. 

82.4 
43.6 
63.0 

40.7 
58.7 
49.7 

9.0 
9.3 
9.1 

7.1 
4.2 
5.6 

53.5 
19.9 
36.7 

64.2 
85.4 
74.8 

6.6 
6.8 
6.7 

6.9 
4 .2 
5.6 

83.2 
39.9 
61.5 

35.0 
58.4 
46.7 

8.2 
4.5 
6.3 

11.8 
7.8 
9.8 

75.8 + .76** 
32.5 

43.7 + .90('* 
68.5 

8.0 + .35** 
6.2 

10.1+.61 ** 
4.9 

It is noteworthy also that cocksfoot was 
considerably superior Lo tussock in protein 
at the first sampling in September 1973 but 
less markedly so in September 1974. An 
important feature of Table 3 is that in 
mid-August 1974, both fescue tussock and 
cocksfoot, which provided the only green 
material for sampling, were considerably 
higher in cell wall material and lower in 
digestibility than at other dates. At this 
sampling a considerable proportion of the: 
available live herbage was sheath material. 

Consistent relationships were found over 
all analyses between proportion of cell wall 
material and digestibility for each of the 
three grass samples studied, cocksfoot, 

FIGURE 3: Relationships between digestibility of Q 
herbages and their proportions of cell wall con
stituents, in late winter and spring samples trom 
semi-improved pasture at Mesopotamia. 



fescue tussock and sward grasses. These are 
shown in Figure 3. As cell wall increases, 
digestibility falls. This decline is somewhat 
more marked with cocksfoot. 

Tussock was significantly higher in 
cocksfoot in cell wall constituents, 
hemicellulose, cellulose and lignin as 
percentages of total dry matter. Neverthe
less, hemicellulose, cellulose and lignin were 
found to form remarkably similar 
proportions of cell wall material from both 
species at all collection dates. For cocksfoot, 
hemicellulose constituted 36.5 percent of 
cell wall (range between sampling dates 
34-39 percent), cellulose constituted 44.5 
percent (range 40-49 percent) and lignin 
constituted 14 percent (range 13-15 
percent). Tussock was even more constant 
in its cell wall composition. Hemicellulose 
averaged 38 percent (range 37-39), cellulose 
47.5 percent (range 47-48) and lignin 12 
percent (range I 0-14). 

How available herbage and digestibility 
combined to influence the digestible 
yield of pastures in late winter and 
spring under different spelling regimes 

lf the yield of each component of avail-
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able herbage at any date is multiplied by the 
appropriate digestibility coefficient and 
these products are summed, the result is 
yield of available digestible dry matter. The 
results of these calculations arc presented in 
Figure 4. 

Three features of importance are clear 
from this figure. First, although the digest
ible dry matter of cocksfoot was highest 
from the longest spelled treatment in 
September 1973, November 1973 and in 
September 1974, the total live digestible dry 
matter from the longest spelling treatment is 
no longer clearly superior to that from other 
treatments by November 1973 nor for 
September 1974. Growth of sward grasses 
generally compensated for the lack of 
cocksfoot growth in spring under other 
shorter spelling treatments. 

Second, the yield of digestible dry matter 
as debris in all treatments, but especially the 
longest spelled, was very considerable. 
Although such material would have poss
ible feed value when supplemented with 
fresh material, there is little likelihood that 
it would provide even maintenance diet for 
sheep on its own having a digestibility of 
from 15 to 19 percent in "September 1973 
when it included some older material and 
from 40 to 56 percent in September 1974 

/ Cocksfoot r = o · 97 • • 

Swardgrasses r = 0·83 • • 100 

010 75 

Digestibility 

y 50 

Fescue tussock r = 0·92 • ...... 

25 
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when it was constituted only of material 
grown in the spelling periods of that year. 
The limited comparisons of dates of samp
ling indicates how this dead material 
diminishes with the onset of spring, prob
ably because of accelerated microbial and. 
invertebrate activity. 

Third, the yield of digestible dry matter as 
live tissue was extremely low in late winter 
1974, regardless of spelling treatment. 
Digestibility of all pasture species studied 
appears to be much more affected by season 
of sampling than by duration of spelling 
before sampling. 

Conclusions and practical implications 

Spelling of semi-improved tussock 
pastures in an environment such as 
Mesopotamia does not result in the carrying 
over into late winter of highly digestible 
forage. Forage which is not eaten in autumn 
deteriorates in quality during winter and 
accumulates as dead matter of low 
digestibility. Long spelling of . cockfoot 
results in increased growth in early spring 
but possibly not in sufficient quantity to 
compensate for the forage forgone in the 
previous summer and autumn. Saving of 
2.5t/ ha of digestible dry matter as standing 
hay from November 1973 resulted in more 
than 3 tonnes per hectare of dead material 
and a mere 30kg of live tissue of "low 
digestibility by the following August! 

Fescue tussock is little better than dead 
herbage in digestibility in semi-improved 
condition, although it has tended to im
prove somewhat in quality as a consequence 
of .periodic mob-stocking. Although it 
deteriorates in winter, its decline in quality 
is not as marked as the degradation of other 
herbages. Its digestibility, like that of other 
grasses studied, is inversely related to the 
proportion of cell walls. 

Accumulation ot dead material of low 
digestibility is no solution to the early spring 
feed problem. Although the mass o avail
able digestible dry matter is large, this dead 
material does not constitute food when it is 
so low in protein and so low in digestibility 

that voluntary intake is depressed. Animals 
which consume it would probably be in net 
negative protein balance, as had been the 
case in feeding trials with unsupplemented 
tall tussock (MacRae and O'Connor 1970). 

There may be some runs where the 
proportion of semi-improved tussock 
country is sufficient to allow the long spell
ing of cocksfoot to promote early spring 
growth without adversely affecting late 
summer and autumn flock nutrition. There 
are probably many runs where the density 
of tussocks in swards is such that herbage is 
carried over into late winter in much better 
condition .than obtained at Mesopotamia, 
e.g., higher rainfall areas at Castle Hill and 
Glentanner reported by O'Connor (1971). 
Apart from such circumstances, we con
clude that there is little justification for 
foregoing grazing use of semi-improved 
tussock country in the summer and autumn 
for the sake of late winter feed. In this 
respect our conclusion is consistent with that 
of Vartha and Clifford (1971c) that "it is 
desirable to use conserved standing herbage 
by early winter whilst its quality is still 
high ." Our continuing research at 
Mesopotamia leads us to suspect that 
building up of fertility by controlled grazing 
may be much more effective in maintaining 
the yield and digestibility of improved 
tussock pastures in late winter and early 
spring. 
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The (!new look' 
It's not. It can't be. Why, this doesn 't 

look like Review. But, by Jove, it is! 
Yes, as the horse was replaced by the 

trador, and the wagon by the truck, 
modernisation has caught up with Review. 

But it is not merely a case of periodical 
prettiness or change for the sake of change 
alone. This new format, marking Review's 
entry into its sixteenth year of publication , 
has a very definite purpose. 

It's called readability. The easier a publi
cation is to read - by virtue of shorter lines 
of type, eye-catching highlights and 
message-orientated layout - the more it will 
be read . 

And that's our whole objective: getting 
what is often rather complex scientific 
reportage from author's pen to the reader's 
brain cells through the printed page by the 
least painful means possible. 

Fifteen years ago we had considerably 
less reading material available to us than we 
have today. Now, virtually every post brings 
another magazine, another newsletter or 
another publication competing for what 
reading time we have. 

The natural reaction is to put the 
ponderous, heavy material to one side for 
the proverbial rainy day while getting stuck 
into the stuff that looks interesting. 

ostalgically, some of us will miss the old, 
familiar look of Review just as we look back 
with fondness on that first Model A we 
drove through the gate. Yet we have to ad
mit that our latest four-wheel-drive vehicle 
serves our needs better. 

Review's objective is the same: to serve 
you, the reader, better. 



Annual Report of the 
Tussoek Grasslands 
and Mountain 
Lands Institute 
for the Year 1975/76 

The state of the Institute 
The past year has been one of serious 

problems for the Institute; while these pro
blems have not yet been overcome, there 
have been great compensations in the work 
productivity of the Institute and in the 
widespread appreciation of the contribution 
of the Institute to the welfare of the New 
Zealand tussock grasslands and mountain 
lands, and the people who work and play 
there . 

The steadily worsening problem of 
financial support from Government which 
has beset the Institute in recent years 
reached a crisis when the Committee of 
M~nagement had to have recourse to 
approving a deficit budget in August 1975. 
Until 1968 the proportion of total expendi
ture on salaries and wages remained less 
than 60 percent. During the last three years 
this personnel proportion has risen to an 
average of 70 percent. The Committee of 
Management approved a budget for 
1975/ 76 of salary expenditure at $99,861 , 
capital expenditure for depreciation of 
$2,400 and adminstrative and operational 
expenditure at $42,400, representing an A. 
and 0 . cost per man of $3 ,533. Despite 
increasing costs of operation, total expendi
ture for the year on administration and 

operation has been kept close to this figure. 
The effects of cost of living adjustments 
which have been only partly met in recent 
years by supplements from the Soil Con
servation and Rivers Control Council have 
been to increase expenditure on salaries and 
wages to $105 ,932 during 1975/ 76. Were the 
Committee of Management to have avoided 
a deficit budget in the last year, the propor
tion of expenditure on personnel would 
have risen to 75 percent. At the close of the 
financial year the net deficit stood at $8,549. 

The Committee of Management has kept 
the Council of Lincoln College advised of 
this serious situation as it has developed 
with a view to seeking from Government a 
revision of the arrangements for funding the 
Institute. The Committee of Management 
would like to express its deep appreciation 
of the understanding and support of the 
Lincoln College Council. The encourage
ment and support of the New Zealand Wool 
Board and of numerous persons and organ
isations who have expressed solidarity with 
the Institute in its role of service to science 
and management in the high-country are 
also warmly welcomed. There can be little 
doubt that the confidence and support 
which the Institute enjoys from high-coun-
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try users and from almost all organisations 
concerned with it is attributable to the 
quality of its service and to its independent 
standing as a free and responsible institute 
in a universtiy institution. The Committee 
of Management would also like to thank the 
Soil Conservation and Rivers Control 
Council for the consideration it has given to 
the Institute's problems and for the grant it 
has made for the approved work pro
gramme of the Institute. The Committee of 
Management appreciates the problems fac
ing the council, associated wtih rapidly 
rising costs and an expanding National 
Water and Soil Conservation Organisation 
to meet its responsibilities. The Committee 
of Management wishes to reassure the Soil 
Conservation and Rivers Control Council 
and the National Water and Soil Conser
vation Authority that the Institute will work 
to the limit of its available resources to 
contribute to and bring together kn6wledge 
and understanding that will assist the 
authority and its councils in their important 
responsibilities in the tussock grasslands 
and mountain lands. 

The tragic and pr:emature death of the 
Institute's first management officer, Mr J. G. 
Hughes, as the result of an accident, made a 
deep impact on the Institute and all the 
people it serves. The value of his scientific 

work has been widely acknowledged. His 
pioneer study of diet selection by sheep on 
developed and undeveloped tussock grass
land, completed the day before the accident 
which cost his life, earned first class honours 
for his masters degree. The high regard in 
which he was held throughout the high 
country for his management service was 
manifest in the many subscriptions which 
were received by Lincoln College to the 
memorial fund opened in his name. The 
Committee of Management expects shortly 
to announce the plans for such a fitting 
commemoration. The duties of manage
ment officer have been shared by other 
members of the Institute and extra labour 
has been obtained on a temporary basis to 
maintain essential elements of this work. Mr 
I. G. C Kerr of Lake Tekapo has been 
appointed to the vacancy and 1s expected to 
begin duties with the Institute early in June 
1976. The implementation of the resolution 
of the Committee of Management to 
appoint an additional management officer 
has again been deferred because of in
adequate financial support. The financial 
state of the Institute may be parlous indeed 
but of the quality, competence and vigour of 
its staff, professional and technical, there 
can be no doubt whatsoever. 

Work programme 
General services 

The new editor of Review, Mr W. Kreger, 
has produced excellent issues of that journal 
and has invigorated the publication pro
gramme. Revisions have been completed 
for a new edition of the Pastoral Run Map. 
Two publications are currently in press, the 
analysis of the snow event of 1973 and the 
first of a series of reports of the national 
Man and the Biosphere Programme, 
published for the National Commission for 
UNESCO. Exhibits were arranged at two 
shows, the Springfield A. and P. Show and 
the Highland Show at Fairlie. 
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The director and members of the staff of 
the Institute have contributed to the work of 
several of the technical working groups of 
the Mountain Catchments Committee. 
Assistance with formulation of manage
ment plans for high altitude lands has been 
facilitated through the location with the In
stitute of Mr G. Holgate of the Lands and 
Survey Department. The revegetation 
course 'Vhich was successfully run at Lin
coln College at the request of the Director of 
Water and Soil Conservation is being used 
as the basis of a manual for s,uch work. 
Work on compilation of this publication, 
which was delayed for some months be-



cause of demands on staff to share the 
responsibilities of the management officer, 
has now been resumed . During the year 
meetings were held between Institute staff 
and others to exchange information on four 
topics of importance to the high-country -
the Hieracium weed problem, efficiency in 
the utilisation of phosphate, methods of 
resource use planni.ng and of integrated 
resource surveys and the Torlesse co-oper
ative programme. Further comment on 
some of these matters is made in the sector 
programme. Preliminary arrangements 
have been begun for the purpose of holding 
a meeting in the coming year for exchange 
of information between geologists who have 
been working in mountain areas and tech
nical workers in other fields who are con
cerned with problems of slope stability and 
sedimentation processes in the mountains. 

Submissions 

Three invitations were received to make 
submissions on district planning schemes 
but owing to pressures of other duties, only 
one of these, which had been the subject of 
prior Institue work, could be given formal 
attention. The Institute has also been in
vited to make submissions on environmen
tal impact reports in the tussock grasslands 
and mountain lands region. Inspections 
have been made of such projects but sub
missions have not been made where .it was 
felt that comment from the Institute would 
have been redundant. Evidence was given 
by the director in support of a Waitaki 
Catchment Commission objection to a pro
posed recreational settlement at Lake Mid
dleton in the Ohau region. 

Arrangements for the projected Inter
national Union for the Conservation of 
Nature and Natural Resources (IUCN) 
workshop conference on high mountains 
were already well advanced under the local 
guidance of Mr Hayward when advice was 
received of the postponement of the meet
ing because of funding problems overseas. 
The Institute has indicated its willingnes~ to 
host the conference at a suitable later date . 

Erosion sector 

Torlesse co-operative programme 

Although financia.l constrain ts on all 
aspects of the work programme have been 
serious, a high proportion of available 
financial resources and manpower has been 
given to the Torlesse programme for several 
reasons. It was evident that much progress 
could now be made in the understanding of 
the hydrology and sediment behaviour in 
the Torlesse Stream catchment. Further
more, it was a programme with a high co
operative input which could not be utilised 
unless the Institute gave it relatively high 
priority. Mrs J. K. Campbell and Mr D. H. 
Bell (Geology Department, University of 
Canterbury) continue to lead the geological 
investigations. Three studies have been 
completed under their guidance. Mr Lind
say Main finished his mapping of bedrock, 
and petrological description and structural 
analysis of the area. Mr Les Tuck completed 
his investigations of a stratified scree deposit 
in the Kowai River. Mr Michael Mardin 
finished his reconstruction of glacial events 
and mapping of associated deposits in the 
Kowai system. 

An investigation involving seismic 
refraction has provided new insights into 
the role of bedrock in determining erosion 
patterns and source areas of stream flow . 

The programme derived great benefit 
from the presence of Dr Robert Oaks from 
Utah State University who is spending a 
sabbatical leave examining bedrock and 
locating and interpreting fault zones in the 
basin . His studies, which have shown a 
relationship between tectonic activity and 
the known source areas of stream sediments, 
are expected to have great value in the ex
trapolation of sediment yield results from 
the basin to other areas, especially in the 
widely distributed "Torlesse Super-Group." 

Three survey and . photogrammetry 
studies have been made by Mr D . R. Gor
don, Engineering School, University of 
Canterbury. Stadia control surveys and 
photo control points have been completed 
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for the Torlesse and Kowai valleys. 
Mr John Hayward has completed for 

publication a study of the hydrology of the 
Torlesse Basin which puts forward a new 
interpretation of relations between land 
properties and strearnflow. This work 
provides an understanding which may help 
to prescribe practical limits for benefits from 
management plans that see~ to regulate 
flood flows and water yields from such 
mountain lands. 

The classical concepts of surface runoff of 
water developed by Horton* require that 
rainfall rates exceed infiltration rates. How
ever, results from a comprehensive in
filtration study suggest that in the Torlesse 
Basin infiltration rates would be seldom ex
ceeded by rainfall intensity. Nevertheless, 
hydrograph ·analyses show a storm flow 
component such as has been traditionally 
interpreted as overland flow. This com
ponent has now been interpreted in the 
Torlesse study as derived from precipitation 
on the stream channel and adjacent riparian 
lands. Thus land management practices 
such as roading, which increase the number 
and extent of stream channels within a 
basin, can be expected to cause a significant 
increase in stormtlow. On the other hand, 
land improvement practices on areas 
beyond the contributing riparian zone 
would have no effect on storm ftow in situ
ations comparable to the Torlesse study 
area. 

Results from a two-year estimate of a 
catchment water balance show that water 
yield can be hig_hly variable and dependent 
on rainfall. Alterations to the vegetation of 
the basin may be of much less significance to 
the water balance than has been demon
strated in many overseas studies. 

Sediment yields continue to show the 
same pattern of wave movement reported 
last year. Substantial progress has been 
made in the analysis of data on sediments. 
The variation in sediment production 

• In the 1930s, Dr R. E. Horton. the. eminent American 
hydrologist. wrote a series of papers on infiltra tion and runoff. 
His concepts have been incorpora ted in standard hydrological 
texts and form the basis of many contemporary stud ies. 
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among storms of similar ftood flows high
lights the significance of the actual con
dition of potential sediments at various 
possible sources. In this last respect the 
detailed investigations of co-operating 
geologists and geomorphologists are prov
ing invaluable. 

Liaison with the 
Manawatu Catchment Board 

The extrapolation of results from the 
Torlesse programme took a major step for
ward with Mr Hayward's appointment as 
adviser to the Manawatu Catchment 
Board's programme of investigations in the 
south-east Ruahine ranges. Sediment from 
the Ruahine mountains has filled the lower 
catchment river channels and ftoods over
flow water and gravel on to some of New 
Zealand's most productive farm lands. The 
18-month investigation· is aimed at provid
ing information upon which to design con
trol schemes for the region. Under the 
arrangements made with the sanction of the 
Committee of Management, the Manawatu 
Catchment Board pays an annual fee for Mr 
Hayward's services. This is used to meet his 
travel expenses for his several visits there 
each year and to meet the cost of labour to 
compensate for his absence from his normal 
work at the Institute. 

Resources sector 

Comparatively little expenditure has 
been incurred in the Institute budget in the 
resources sector in 1975 / 76 but considerable 
progress has been made, thanks to grants 
from other organisations which have been 
used for graduate student support. 

A three-year research grant has been 
received from the Department of Lands and 
Survey to develop criteria for the planning 
of recreation amongst the uses of mountain 
lands. Staff of the Institute were fortunate 
that in this first year of the contract they 
were able to work with Dr Howard Alden, 
Senior Fulbright Fellow from the Depart
ment of Recreation Resources, Colorado 



State University. Under his leadership, Mr 
A. W. Bignall began a masters degree study 
of recreational use of the Tekapo region in 
the Waitaki catchment. 

This investigation breaks new ground for 
recreation planning in mountain lands in 
New Zealand. Information about user 
preferences and activities has been sought 
by interview, observation, car .counts and 
mail-back diaries. The recreational resour
ces of the region were defined and an 
attempt is being made to relate these to the 
wishes and expectations of users. This 
procedure is based on methods which have 
been successfully employed in the United 
States. At its conclusion, the study methods 
will be critically reviewed for their 
suitability for New Zealand. 

A specific grant for a study of the Mavora 
region in Southland was received from the 
Department of Lands and Survey to assist in 
the formulation of a management plan for 
this wilderness area at the upland end of the 
Mavora Farm Settlement. Mr G. W. 
Batchelor completed the first stage of this 
work as his project for the post-graduate 
diploma in natural resources. The report is 
at present being prepared for publication . It 
represents the first occasion where the land 
systems analysis of terrain has been used in 
conjunction with the use aspirations of con
trolling ag~ncies and other users to develop 
a management strategy that would reconcile 
different user interests with the conservation 
requirements of a natural region. 

[n co-operation with the Soil Bureau of 
the Department of Scientific and Industrial 
Research, and under the leadership of a 
small group from the Science Sub-com
mission of UNESCO, · a review has been 
begun of methods of integrated resource 
surveys. Close liaison has also been main
tained with planning staff of the Lands and 
Survey Department in the preparation of 
guidelines for land use planning. Liaison 
has also been established with two divisions 
of the Ministry of Works and Development 
involved in work in these fields in the 
Waitaki. 

The work at the Jnstitute that has been 

supported by the National Commission for 
UNESCO for the Man and the Biosphere 
Programme has made progress in several 
fields. "An Introduction to the Waitaki "an 
illustrated review of all the resources and 
resource uses of the Waitaki , has been 
completed. The co-operation of persons in 
all universities and local and national 
government departments has been excellent 
in the assembly and checking of infor
mation for this introductory review. More 
small student projects, based on the In
stitute, have been begun, especially in the 
Ohau area, with assistance from the Waitaki 
Catchment Commission, the Lands and 
Survey Department, and local persons. 
National Commission for UNESCO sup
port has been obtained for Otago University 
and Canterbury University projects in his
tory, geography and zoology, and this has 
led to furth'er support for these projects 
from other agencies . 

Towards the end of the financial year, 
Senor Carlos Blanco Fernandez from Pata
gonia , Argentina, arrived to work for five 
months on a fellowship from F.A.0. Under 
the supervision of the director, and with 
assistance from Mr E. J. Costello and Mr 
Peter Harris, masterate student, he began a 
pilot survey of the utilisation of pastoral 
land in contrasting climatic regions of Can
terbury and Otago. 

Revegetation sector 

Apart from the travel costs of visiting high 
altitude revegetation sites from Southland 
to Marlborough , expenditure on the 
revegetation sector has been negligible. 
Sites were selected in the drier mountains to 
the east of the Mackenzie Country for the 
development of this work as previou ly 
proposed but fencing has had to be deferred 
until better funding can· be assured. 

In the 1974/ 75 annual report the thought 
was expressed that in many high altitude 
situations where revegeta:tion treatments are 
applied, it appears that it may take 10 years 
for native species to make a beginning. The 
Institute's high altitude plots have now been 
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established for 10 years and while on most 
sites there is a slow increase in numbers of 
native species, native plants are by no 
means plentiful yet. The most species re-es
tablishing at any one of the 10 sites laid 
down in 1966 has been 15, although 
seedlings of some 40 different species of 
herbs, grasses and shrubs have been 
recorded over all. 

There was Little in common amongst these 
sites IO years ago except an absence of 
vegetation. A common factor to most sites 
now is the presence in varying degree of 
volunteer seedling Poa colensoi tussocks. 
Apart from the general nature of this blue 
tussock establishment, there is special en
couragement to find that at one site, at an 
altitude of about 1,600 metres, Chionochloa 
macra seedlings have become established 
amongst sowri exotic cover. The presence of 
these species and others such as Noco
dan1honia setifo!ia, Festuca matthewsii, 
Koeleria novo zelandica, Aciphylla and Cel
misia species suggests that a direct pro
gression from sown exotics to perennial 
native cover may be possible at high 
altitudes. Some urgency appears warranted, 
therefore, in the establishment of seed pro
duction sources for these natives so that seed 
may be sown with the original exotic mix
ture rather than that ingress should be by 
chance. 

Another point of supreme importance 
reinforced by recent inspection is that the 
speed of recovery of the vegetation can only 
be as good as the co~trol of animal activity. 
The rabbit and hare are still very much a 
part of the grazing scene at high altitudes. 

Management sector 

Grazing behaviour studies in the high 
country have been maintained through the 
summer, particularly concentrating on the 
Glenthorne project outlined in last year's 
annual report. Mr Peter Harris has taken up 
responsibility for this observational pro
gramme under the supervision of the direc
tor as a research project in partial fulfilment 
of the requirements for the M.Agr.Sc. 
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degree. He has had field assistance from Mr 
Costello and Miss Rogerson in particular. 
Mr Geoff Holgate, Lands and Survey 
Department, has co-operated with Institute 
staff in establishing quadrats for the assess
ment of vegetation condition and periodic 
assessments have been made of the herbage 
supply so that the migrations of sheep may 
be interpreted in terms of seasonal changes 
in herbage supply and grazing pressure. 
Miss Rogerson has maintained diet records 
from this trial by means of faecal cuticle 
determination. She has also used the im
proved technique for cuticle preparation 
developed at the rnstitute for identification 
of diet components of cattle, deer, hares and 
opossums, as well as sheep. 

The Mesopotamia project studying the 
influence of spelling time and fertiliser on 
the quantity and quality of available forage , 
especially in late winter and early spring, 
has been maintained with the active colla
boration of the runholder and the 
Biochemistry Department of Lincoln Col
lege. 

Preliminary assessments of insect abun
dance and activity in depleted fescue 
tussock grasslands were done by Dr White 
prior to his departure on overseas leave. He 
has established a series of micro-climatic 
observations near Lake Tekapo. These are 
being maintained in his absence by a co
operating local resident. Botanical and soil 
aspects of this study are being carried out by 
Mr H. E. Connor and Dr B. J. Molloy of the 
Botany Division of the Department of 
Scientific and Industrial Research. During 
last year an independent evaluation of Dr 
White's entomological research was carried 
out for the benefit of the Soil Conservation 
and Rivers Control Council by D r R. P. 
Pottinger of the Ministry of Agriculture and 
Fisheries. His work was very favourably 
appraised and any doubt as to its sig
nificance should be removed. The orien
tation of the Institute work in this field to 
management problems and its concern with 
problem definition rather than solution of 
problems have been warmly endorsed. T he 
approach taken by the Institute was recog-



nised to fill a void left by both the Entomo
logy Division of the Department of Scien
tific and Industrial Research, and the Min
istry of Agriculture and Fisheries. 

Further observations were made by Mr 
Costello on the condition of four silver 
tussock grasslands where management 
techniques have been applied by farmers in 
an effort to reduce the vigour and density of 
this component. Because there are no pro
nounced trends following initial density 
reduction in some situations, it has been 
decided to reduce the frequency of obser
vations to an annual basis. 

Systems sector 

During the year Mr Peter Williams com
pleted his research at the Institute, carried 
out with fellowship support from the Hel
laby Trust. In addition to the two major 
papers compiled at the Institute from his 
masterate studies in the Tararua Range, Mr 
Williams has completed for publication 13 
substantial papers on the productivity, 
mineral composition and mineral ecology of 
tall tussock. Two of these on the mineral and 
biochemical composition of Fiordland tall 
tussocks and their relationship to the diet of 
takahe have already been published. The 
Institute deeply appreciates the support of 
the Hellaby Indigenous Grasslands Trust 
for Mr Williams' work and the sustained 

collaboration of analysts of herbage and 
soil, especially in the Grasslands Division of 
the Department of Scientific and Industrial 
Research, and the Invermay Laboratory of 
the Ministry of Agriculture and Fisheries. 

The results of studies on the influence of 
defoliation on tall tussocks which have been 
carried out over a number of years are cur
rently being prepared for analysis. 
Microbiological assessments of the in
fluence of defoliation and depletion on 
mineralisation and nitrification under such 
tall tussocks have been carried out from 
reference sites in Otago and Central Canter
bury. This work has been done by Mr G . D. 
McSweeney as summer vacation work with 
the active collaboration of Dr M . J. Noonan, 
Microbiology Department, Lincoln Col
lege, and the officers of the Soil Biology and 
Biochemistry Section of the Soil Bureau of 
the Department of Scientific and Industrial 
Research. The Institute looks forward to the 
development of this work as a Ph.D. pro
gramme by Mr McSweeney. 

During his overseas leave, Dr White has 
had the opportunity of several months' 
work at the Natural Resources Ecology 
Laboratory in Colorado at which he has 
been able to adapt current ecological com
puter models for the analysis of New 
Zealand tussock grassland systems. 

A. S. Scaife, chairman, 
for the Committee of Management 

A contribution to problem clarification: 

Jn, its objects, the Institute was commissioned to "develop techniques to 
bring about a more protective and stabilising cover of vegetation, so as to 
mitigate soil erosion and the choking of river channels with detritus, to 
minimise flooding and to safeguard production." As its activities described 
in recent annual reports have revealed, considerable emphasis continues to 
be given tO this responsibility. A necessary part of the development of 
techniques to achieve a solution to a problem is to clarify the problem. The 
Committee of Management has commissioned the director to review the 
topic of the condition of the mountains as a contribution to the clarification 
of the problem. His review, which has the general endorsement of the 
Committee of Management, follows: 
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The condition of the mountains 

In recent decades considerable public 
attention has been directed to the physical 
conditions and land use conditions of the 
New Zealand landscape, especially its hill 
and mountain lands. The general thrust of 
the numerous writings and public utter
ances stirring this attention has been to 
criticise the mistakes of the past treatment of 
these lands, to emphasise the consequences 
in slope instabi lity and to stress the need for 
corrective action. Especially stressed in 
recent years has been the need for co
ordinated corrective action for the entire 
catchment for the purposes of river control 
and safeguarding water production func
tions of these hill and mountain lands. This 
publicity has grown to become a campaign 
with national, regional and local support. It 
ha become identified in the public mind as 
the soil conservation movement, acknow
ledged by many as the forerun ner of the 
wider conservation and environmental 
movement in New Zealand . 

In its objects, this Institute has a wider 
role in \pe tussock grasslands and mountain 
lands than to contribute to soil conservation, 
even in its widest interpretation. Never
theless , it has substantially assis ted in the 

" ft is part of our current public 
attitude to consider the most 
obvious signs of erosion and 
sedimentation as indicators of the 
gravity of past or present mis
management and of the need for 
corrective treatment. The 
evidence of current geological 
research is largely contrary to this 
view." 
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publicising of erosion problems, in some 
measure in understanding them and deve
loping solutions, especia lly in various 
aspects of land management. For any 
organisation, it is prudent from time to time 
to review the scene in which it works, to 
understand more fu lly the problems with 
which it is faced, and to discern more clearly 
the path it must follow in the future. 

For such reasons, the Institute offers this 
present assessment of the condition of the 
tussock grasslands and mountain lands. In 
this assessment, an effort is made to bring 
together~ the understanding of the moun
tains, their rocks, soils, vegetation, animals, 
climate and water relations. Such under
standing arises from the Institute's co-oper
a tive research programme, as well as from 
the efforts of scientists and other scholars in 
the many institutions involved in the study 
of tussock grasslands and mountain lands. 

Of its nature, such a review here must be 
brief. It is nevertheless designed to present a 
balanced view where perspective might 
otherwise have been lost, to emphasise areas 
of understanding which are new or which 
may have been neglected in the formulation 
of resource management goals and objec
tives, to assist the Government and people 
of New Zealand to distinguish between the 
realities which have to be lived with and the 
problems which can and should be over
come, and to identify some of the major 
opportunities for fruitful study and action. 

Youthful and dynamic 

New Zealand landscape is, m general 
terms, physically youthful and dynamic. 
Erosion of mountains a nd production and 
ftuvial transport of their sediment are 
geologica l norms in such a landscape. How 
much erosion and sediment transport is 
normal and how much is acce lerated by the 
activities of man has not been determined. Jt 



is part of our current public attitude to con
sider the most obvious signs of erosion and 
sedimentation as indicators of the gravity of 
past or present mismanagement and of the 
need for corrective treatment. The evidence 
of current geological research is largely 
contrary to this view. 

Geological circumstances such as rock 
composition and grain size and com
paratively recent geological events, includ
ing faulting and crushing, and the dis
tribution of glacial and periglacial 
materials, greatly influence the rates of nor
mal erosion and how conspicuous such 
erosion may be. There are differences 
among major. catchments in such precon
ditioning of the effects of man. There are 
differences within major catchments, as 
recently exemplified in the studies of the 
Tutaekuri catchment in Hawkes 
Bay by the New Zealand Forest 
Service and the Ministry of Works and 
Development, and of the Opihi catchment 
by the South Canterbury Catchment Board . 
There are likewise major differences within 
minor catchments as is indicated in the cur
rent co-operative Institute research pro
gramme in the Torlesse "greywacke" catch
ment in central Canterbury. 

The evidence of such local variation in 
erosion or sediment production with 
geologic~) conditions calls into question the 
necessity of catchment-wide treatments 
such as retirement from grazing or revege
tation for the correction of what may be 
local phenomena. It also demands examin
ation of what means, if any, can counter the 
natural processes at work . Retirement of a 
catchment from grazing may be justified for 
various reasons, e.g., ·to allow revegetation 
to proceed on a wide scale whether naturally 
or culturally, or because it is not possible in 
any other way to reduce the contribution of 
grazing animals to the acceleration of 
erosion at local sites. 

Slope instability 

The widespread distribution of slope in
stability in our mountain lands is indicated 

in the erosion surveys carried out by officers 
of the catchment boards and of the Water 
and Soil Division of the Ministry of Works 
and Development. The significance of 
geologic conditions to this instability is 
being revealed by the work of geologists in 
the Department of Scientific and Industrial 
Research and in the universities. This last 
feature is also reinforced by the studies of 
mountain soils and vegetation which are 
being carried out by scientists in divisions of 
the Department of Scientific and Industrial 
Research , the Protection Forestry Division 
of the New Zealand Forest Service and 
universities. Localised studies of mountain 
soils reveal the importance of the downslope 
drift regime in periodic exposure of surfaces 
for renewed soil formation in the past. Such 
renewals of soil have occurred in post
glacial times many years before evidence of 
arrival of Polynesian or European settlers. 
Erosion events have continued to occur 
through Polynesian occupation and Euro
pean pastoral settlement. In some localities 
at least, it appears as though baring of sur
faces for soil renewal may have been 
accelerated with these human invasions. 
Likewise, natural revegetation successions 
on such eroded surfaces have occurred in 
the past but at higher altitudes they have 
tended to be less in evidence in recent 
decades, except perhaps in the areas of high 
rainfall. 

Natural revegetation 

For some years the p;evalent view was to 
attribute revegetation failure to the con
tinuing presence of grazing animals. The 
presence of sheep, hares, rabbits, deer and 
other wild animals has certainly militated 
against revegetation but their exclusion by 
fences from experimental areas has not of 
itself ensured sustained improvement in 
vegetation cover on severely depleted and 
eroded sites at high altitudes. At lower 
altitudes, depleted vegetation has recovered 
after exclusion of animals, albeit often 
slowly at first in drier or less fertile areas. 
However, even at high altitudes in high 
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rainfall areas, natural revegetation has often 
been rapid following the reduction of graz
ing pressure by wild animals, as a result of 
hunting operations. At high altitudes, away 
from the Main Divide on the other hand, 
exotic grasses, legumes and fertiliser have 
been essential for successful revegetation. 
The experiments of the Institute, several of 
which are now in their tenth year, together 
with the work of the New Zealand Forest 
Service and of the Grasslands Division of 
the Department of Scientific and Industrial 
Research, have demonstrated the essential 
role of such culture to achieve the primary 
stabilisation against soil frost and allow the 
succession of native plants. 

Although the revegetation of eroded 
subsoils at high altitudes seems at present 
dependent on such culture, there is evidence 
in some soil profiles of the mountains of past 
revegetation of eroded subsoils by ·native 
plants. Many of the colonising elements in 
the native flora exhibit the same pattern and 
positive response to the higher fertility 
associated with youthful soils as do the 
exotic grasses which are now widely used 
but such natives are generally slower in 
growt~. Some elements of the native flora 
appear to tolerate better the lower fertility 
associated with eroded subsoils, but such 
plants are notoriously slow growing. 

How then could such native plants 
achieve the revegetation of eroded subsoil.s 
in the past, coping with the damaging effects 
of soil frost despite their slow growth? The 
answer must be sought in further research. 
It is possible that they may have been spared 
the worst of the heaving of repeated 
freeze-thaw cycles by the insulation 
afforded by more sustained snow cover than 
we have at present on the mountains, es
pecially those away from the Main Divide. 
The current recession of the glaciers may be 
an index of especially severe climatic con
ditions for revegetation at the present time. 

Background of instability 

The evidence of land faulting, soil 
renewal and climatic fluctuation should 
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"The current recession of the 
glaciers may be an index of es
pecially severe climatic con
ditions for revegetation at the 
present time." 

remind us that the influence of man, 
whether European or Polynesian, has not 
been on mountain land hitherto in ·some 
eternal primeval and uniform steady state. 
The concept of an equilibrium is a neat and 
sometimes useful concept. If it is applicable 
to the real world of the New Zealand 
mountafos, it must be ·as a concept of 
dynamic equilibrium with emphasis on the 
dynamic. 

There are some who would question the 
validity of applying any concepts of equili
brium to our mountain scene. There are 
different time scales for different disciplines 
and the significance of these time scales 
cannot be readily understood across the 
disciplinary boundaries. For the geologist 
an equilibrium may be a brief condition of 
stability between changes in contrary direc
tions. For some of us whose responsibility it 
is to mitigate soil erosion or the choking of 
rivers with detritus, our ambition is to 
prolong that geologically momentary 
stability. We may even be deceived by the 
subtlety of evidence of change and delude 
ourselves into seeing stability where there is 
none. This problem of environmental per
ception in temporal frames of reference has 
been familiar to geologists in encounters 
with other scientists for many years. The 
problem is alS'o experienced by biologists 
and others dealing with quaternary history. 

The discontinuities in our mountain flora 
and fauna as a consequence of glaciation 
and glacial recession have been elucidated 
in recent years by .botanists and zoologists of 
universities, the Department of Scientific 
and Industrial Research and the New 
Zealand Forest Service. The sustained 



research on the forests , grasslands and 
shrublands of the mountains by scientists of 
the Protection Forestry Division of the New 
Zealand Forest Service, the Botany and 
Grasslands divisions of the Department of 
Scientific and Industrial Research and the 
universities has helped us to appreciate the 
role of succession in post-glacial. times. The 
details of vegetation succession and soil 
maturation in high mountain ecosystems 
have been reconstructed with some preci
sion in some circumstances. 

Adaptation of vegetation 

The maturity of many beech forests in the 
mountains and their apparent dependence 
on at least local catastrophe for effective 
regeneration has been shown in recent 
watershed surveys and studies by the New 
Zealand Forest Service. The recent work by 
a Hellaby fellow in the co-operative 
research programme of the Institute has 
contributed further to this understanding of 
the dynamic character of past and present 
life systems of the New Zealand mountains. 
At least two widespread and important 
species of tall tussock have been found to 
thrive only on youthful soils, characterised 
by the presence of a substantial proportion 
of total soil phosphorus in the calcium
bound co"ndition. Although such, phos
phorus may be compa~atively short-lived in 
a moist mountain soil that remains stable 
and unrenewed, these species of tall tussock 
have persisted apparently through many 
centuries, thus indicating a widespread 
background of slope instability, in both the 
wetter mountains and the drier greywacke 
mountains. 

This pnenomenon of some species of our 
native flora being peculiarly adapted to un
stable landscapes in that they can exploit 
rejuvenated soil surfaces has some sig
nificance. On the one hand it suggests that it 
would be worth examining other elements 
of the flora for simi lar capabilities, particu
larly with a view to their use in revegetation 
work. In this respect the shrubs and herbs_ of 
landslides and riparian lands may be es-

pecially important. Greatest significance 
may, however, be for our own attitudes. 

Reinforcing the evidence of geological 
and pedological study, the evidence of 
vegetation elements being adapted to 
landscape instability is a challenge to the 
myth that we have nourished: that without 
the interference of man our mountains 
would have remained well-clothed. If we 
are to accept the mountains as dynamic and 
possibly non-equilibrium systems, then we 
must cultivate a new image of them, dif
ferent from what we have harboured in the 
past. Such a change might save us from dis
appointment when unjustifiable ambitions 
for revegetation and stabilisation fail. 

Popular conception 

It has become part of our popular con
ception of soil erosion to associate it with 
surface runoff. At least in the mountains of 
th~ South Island this conception may be in 
error. There is no questioning both past and 
continuing erosion in many parts of the 
mountains. What is in question is the 
association of surface runoff with erosion. 
The studies of soil frost, initially by a scien
tist of the Soil Bureau of the Department of 
Scientific and Industrial Research, and later 
by scientists of the University of Canter
bury, the New Zealand Forest Service, div
isions of the Department of Scientific and 
Industrial Research and this Institute, have 
revealed the primary role of needle ice in 
soil detachment. Whether heaved soil is 
blown, splashed or washed off remains a 
matter of doubt, but removed it certainly 
has been if we are to accept the evidence of 
pedestalled tussocks and truncated soil 
horizons. Local slope washing has been 
observed but there is Little explicit evidence 
of general surface runoff even from eroded 
soil surfaces in the humid areas. 

Where covered in tall tussocks, soils 
throughout the mountains of both islands 
show low to very low bulk densities at least 
in surface layers, expecially in the areas of 
higher rainfall. It would be surprising if 
their infiltration capacity did not exceed the 
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"Reinforcing the evidence of 
geological and pedological study, 
the evidence of vegetation 
elemen ts being adapted to 
landscape instability is a chal
lenge to the myth that we have 
nourished: that without the inter
ference of man our mountains 
would have remained well
clothed." 

rainfall intensity of all but the most torren
tial events. 

Infi ltration studies of a rather wide range 
of damaged soils in the high-country yellow 
brown earth group in Canterbury show that 
infiltration capacity remains high. even 
though they have lost considerable propor
tions of their less dense organic surface 
horizons. 

Reconnaissance studies of the incidence 
o f erosion following major rainfall events 
indicate that on many hill a nd mountain 
terrains, erosion is very often associated 
with points of emergence of water that has 
in fi ltrated higher on slopes. The failure of 
the mass of soil and vegetation in such 
locations may be associated with the decay 
of root nets, as indicated by studies of 
scientists of the New Zealand Forest Ser
vice. This sllggests that the development 
and maintenance of flush and riparian 
vegetation may warrant special attention in 
future. 

C ultivation of many hill ftOd downland 
soi ls exposes them to the risk of erosion. 
There are many examples a lso on the drier 
hills of yellow grey earth and brown grey 
earth zones where depletion of vegetation 
and induration of surface soil has appar
ently reduced infiltration capacity with 
consequent concentration of surface runoff 
in heavy rains. In such circumstances, rilling 
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has sometimes ensued but the more com
mon occurrence has been the gu llying of 
ephemeral channels which were already 
reduced in protective vegetation both as 
energy-absorbing cover and as soil-holding 
root nets. 

Erosion - facts, problems, myths 

There can be no question that we have an 
erosion problem of tremendous proportions 
in the tussock grasslands and mountain 
lands. T hat phenomenon of erosion pre
dates European man with his firestick, 
sheep, rabbits and deer. It also predates 
Polync ian man with his accide ntal or 
deliberate fires. Clearly the phenomenon of 
erosion has been aggravated by both these 
human invasions. The problem element of 
erosion has existe(.'.I for us from the begin
ning of our settlement but it has been 
further compounded by the myth we have 
told and retold just as every society tells 
itself tradittonal stories offering an explan
ation o f some fact or phenomenon. It is 
naturally difficult to live with young moun
tains whether we be pastoralist o r soil con
servator or water regu lator. It is even more 
difficult if we seek to discipline these 
mountains. to wrest control from wild 
nature, to tame her wild rivers and fasten 
down her every sliding slope. Ou r problem 
becomes insuperable if we anribute to man 
responsibility for what is a natural 
phenomenon. Our myth then becomes 
counterproductive. 

Clearly if we could separate geological or 
normal erosion from accelerated erosion, 
we could more confidently take up our 
responsibilities fo r redressing the mistakes 
of the past. Such a separation may well be 
an impossible condition. Instead, each cir
cumstance must be assessed for its 
manageability. The benefits as well as the 
costs o f our proposed action must be objec
tively and defensibly estimated. If the stakes 
are high enough and no cheaper a lternative 
is feasible or available, we set about mas
tering nature. We cope with the defects of 
climate for our human purposes when we 



build helter, be it house or hedgerow, or 
when we build an irrigation scheme. We 
may likewise be justified in weighing up the 
heaving, twisting, writhing forces of land 
and water and terrace or cribwall our slopes, 
rock-rake our channels and fence our rivers 
with groynes. Let us not underestimate the 
forces or overestimate the benefits . 

In this summary of the current scene as 
revealed by different observers , two 
dominant notions emerge. The first is the 
need for patient dialogue across organ
isational and disciplinary boundaries if we 
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111 the 11ext Ht>ciew • 
How do you determine where. when and 

how to develop high mountain recrea1ional 
resources for people wi1hou1 making an ad
verse impact upon the land itself? This is the 
topic of an article written by Dr Howard R. 
Alden. Profe sor of Outdoor Recreation at 
the College of Forestry and Natural 
Resources at Colorado State Univcrsil). for 
Rel'iew. 

Dr Alden, a senior Fulbrigh1 Fellow, 
spenl much of la,st year working wilh the 
Institute under a three-year research grant 
from the Department of Lands and Survey 
to de\'elop criteria for planning of recrea
tion amongst the uses of mountain lands. 
Siudies are continuing to define the recrea
tional resources of the Tekapo region based 
on methods which have been successfully 
employed in the United States. At the con
clusion of the re carch programme. the 
study methods will be critically reviewed for 
their suitability for New Zealand. 

Also in the next Re1•iew will be an article 
by the lnstitute's G. A. Dunbar and co
authored by Institute technicians E. J. Cos
tello and I. R. Fryer reporting on research 
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posi tion of tall tussock~ m relation to the 
diet of the takahe (Notomis mamelli Owen) 
on the Murchison Mountains. Fiordland. 
New Zealand. N.2. J o11mal of 801m~1· 

14(1 ): 55-6 1 

A Co111rib111io11 to Co-ordi1101io11 of Research: 
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Gra~land~ and Mountain Land:. Institute. 
1973 74: 12 pp. 

U11dersta11di11g High Co11111rr Processes: 
Fifteenth annual report of the Tussock 
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1974 75: 18pp. 
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in10 the return of native vegciation at a 
number of high altitude trial sites from 
Marlborough to Southland. The article 
reveals that at most test plots there was 
significant re-establishment of native plant 
specie~. The trends in 1hese high altitude 
plot'> !.uggest that a direct progres ion from 
SO\\ n e>.otic 10 long-lived native species is 
indeed possible. 

Too, there will be an article on the ovcr
sowing of lucerne in trials conducted at Tara 
Hills High Country Research Station. D. J. 
Musgrave reports that lucerne seed. prop
er!) inoculated and pelleted. can become 
well established at high altitudes providing 
an excellent yield of df) matter per hectare. 
far in excess of that produced by other 
species such as Lotus. clovers and crown 
vetch. 

MI Aspiring's Jerry Aspinall wilt be tel
ling about his experiences with opossums 
and the damage they have caused to poplar 
and willow trees planted for river bank 
protection and there will be several other 
articles for those interested in the high 
country. 
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- The many faces of management (Forehead lines). 

K. F O'Connor 32: 2-4 
- Objectives. concepts and principles in gr:izing 

management (N.Z. Range Management 
Guidelines No. l).J. G. Hughes, K. F. O'Connor 
32: S- IS 

- The size of gra1ing blocks. J. G. Hug/res S: 27-34 
- Stoel.. graLing charts as a guide to run manage-

ment. / . IV. Ramsa1•4: 16 
- Uufoing t.ill tu~ock: K. F. O'Connor 21: 10-20 

HIG H COUNTRY 
- The High-Country Committee - an early history. 

D. McLeod3 1: 72-88 
- High-country farming: management fac1ors and 

poten1ial (address to the Pastoral Lands Con
ference of the Lands and Survey Department al 
Alexandra on 18 March 1964). F. l. Ward 8: 1-7 

- Reconciling uses of high-country resources. K. F. 
O'Connor 19: 113-123 

- Tara Hills High-Country Research Station Field 
Day. 3 March 1971. 20: 89-90 

- Tara Hills High-Country Survey. 1973. G. II. 
Scales. J. D. Currit. K. P. Kissick and T. /-/. 
Donaldson 31: 3 1-43 



High-Coun1ry Produc1io11: 
- Change in high-country production in recent 

years. J . G. Hughes 29: 64-86 
- Climate and stock on high-country and elTect of 

climate on high-country production. P. C. Ensor 
8: 12-13 

- High-coun try pastoral production . 9: 9 
- High-country production survey, 197 1/ 72 . J. G. 

Hughes 26: 68-102 
- High-country production survey, 1972/ 73. J. G. 

Hughes, J . Gough and P. J. Warde/1 28: 31-{)9 
- High-cou ntry production surveys: indices to sur

veys comple ted ( 1971 / 72- 1972/ 73). 29: 63 
- Production and the future. P. C. Ensor 9: 16-17 
- What do you mean by "production"? (editorial). 

9: I 

HILL COUNTRY 
- The economics of development ; a study of one 

hill-country farm. N. Gow 7: 1-13 
- A farm development plan renewed. G. A. G. 

Frengley 12: 25-31 
- Trends and factors in Scotland's hill-country 

farming. A. J. Russel (in terviewed by J . R unga) 
21: 65-78 

- What is to be done with our hard hill country? 
(comment). W. M . Dowle 26: 64-67 

HISTO RY 
- The Bendigo goldfield (as told to R. Riddel). R. F 

Lucas 25: 94-100 
- The high-country - then and now (photographs). 

13: 18-21 
- Mackenzie monument. 6: 9 

HORS ES 
- The ailments of horses; special feature (i llus

trations). 10: 6, 10, 15, 19 
- The growing years - from foal to hack. J. D. Skil

ling 19: 58-{)2 

HU TING 
See: 

'NOX IOUS AN IMALS 
RECREATIONAL HUNTING 

HUTS 
- Lightweight insulated hut fo r inaccessible high

cou ntry. C. W. Duck 24: 42-47 

HYDRO-ELECTRICITY DEVELOPME T 
- Human implication of the power development on 

the Clutha River. H. A. Morton 24: 2-12 
- Power development in the Mackenzie Cou ntry. G. 

G. Natusch II: 32-37 
- Prime power question; a lternatives (edi toria l 

note) . 24: 12 
- Study groups for the Outha power development 

proposal . 26: 30-44 

INDEXES 
- Author index. Nos 1- 12. 12: 39 
- High-country production surveys; ind ice to sur-

vey comple ted ( 197 1/ 72-1972/ 73). 29: 63 
- Subject index, Nos 1- 12. 12: 40 

INSECTICID ES 
- Attractants for grass-grub beetles. R. A. Harrison 

19: 73-77 
- Chemicals for the cont rol of grass grub and 

porina. F B. Thompson 15: 56-58 

INSECTS 
- The black mountain ringlet butterfly. G. W. Gibbs 

21: 87-91 
- The German wasp in New Zealand . J. T. Darby 

20: 60-{)2 
- Insect pests and management - why study popu

lation numbers?£. G. While 23: 78-82 
- Insects and tu ock grassland develo pment. J. M. 

Kelsey 15: 51-55 
- A perspective fo r high-country entomology. E. G. 

While 20: 94-98 
- The Red Admiral (bio logy note). J . T. Darby 18: 

24-26 

IRRIGATION 
- Prospects for irriga tion in the Mackenzie . /. G. C. 

Kerr and D. W. I ves 27: 1-18 
- Some irrigation investigations in the Mackenzie 

Coun try. D. S eo/I, P. T. P. Clifford, L. A. 
M aunse/I and W. J . A re hie 31: 49-52 

JAPAN 
- New Zealand 's export trade with Japan. G. W. 

Kilson 32: 32-27 

LAND CLASS IFICATION 
- Land capability classification explained . 6: 11-34 

LAND RETI REMENT 
- T he economics of land retirement; a cast study 

(Grasmere Station). R. W. M . J ohnson 18: 8-14 
- The future of retired high-country. A. L. Poole 26: 

8-12 

LANDSCA PE 
- The character of rural landscape. A. £ .Jackman 

29: 4-19 
- Landscape conservation; a runholder's viewpoint. 

B. Pinney 23: 68-77 
- Land cape conservation in Great Britain. B. Pin

ney 30: 33-49 
- Land cape stud ies at Egmont National Park. F D. 

Boffa 20: 2-14 

LESOTHO 
- World Bank/ F.A.O. mission to Lesotho, 1974. J. 

G. Hughes 32: 21-22 
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MACKENZIE COUNTRY 
- A district tackles its weeds (Mackenzie County). 

27: 30-34 
- Dr O'Connor interviewed. II: 28-31 
- An incomparable asset. P. Elworthy 28: 2-5 
- Prospects f~r irrigation in the Mackenzie. /. G. C. 

KerrandD. W. lves27: 1-18 
- Mackenzie monument. 6: 9 
- Power development in the Mackenzie Country. G. 

G. Natusch II: 32-37 
- Report on the progress of the Mackenzie County 

Council Advisory Committee for the eradi
cation of broom. A. A. Innes 17: 22-24 

- Some irrigation investigations in the Mackenzie 
Country. D. Scott, P. T. P. Clifford, L. A. 
Maunsell and W. J. Archie 31: 49-52 

MEAT 
- The training of meat inspectors. D. H. Crabb 20: 

55-59 

METRICATION 
- Metric uni!s - approximate conversions. 22: 85 

MISCELLANEOUS 
- A demand for food (note from opening addres~. 

Lincoln College Field Day). A . T. G. McArthur 
20:62 

- Practical work for Lincoln College students. 7: 30 
- A sign of the times; extract from a runholder's 

invoices, 24 August 1966. 14: 10 
- Strange collection (barbed wire) . J. Malcolm 32: 
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MOUNTAIN LANDS 
- Man and mountain lands. J. T. Holloway 8: 14-24 
- Revegetation of mountain lands (T.G .M.L.1. 

Course, 7-11 April 1975). 31: 64-66 

NATIONAL PARKS 
- Landscape studies at Egmont National Park. F. D. 

Boffa 20: 2-14 
- Park Aspiring. R. W. Cleland 17: 10-17 

NEPAL 
- A trip through north-eastern Nepal - January 

1972. G. A . Anderson 26: 53-63 

NOXIOUS ANIMALS 
See also: 
GAME INDUSTRY 
RABBITS 
RECREATIONAL HUNTING 
- Animal control policy on New Zealand forest 

land. K. M. Miers 26: 13-22 
- A botanist's view on the thar problem. C. J. Bur

rows 28: 5-18 
- Game animals in New Zealan.d (illustrations of 

sambar, fallow, whitetail and sika heads). 20: 7, 
43,51,62 
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- Noxious animal control. J. G. Hughes and K. F. 
O'Connor 28: 70-79 

- Government Caucus Committee on Noxious 
Animals Control and Related Matters. 30: 52-58 

- Noxious animals - the Forest Service policy. 12: 17 

NOXIOUS PLANTS 
- Aerial spraying research for scrub control. W. E. 

Yates (interviewed by J. Runga) 19: 44-51 
- District co-operation for weed control. A. A. Innes 

26: 2-4 
- A district tackles its weeds (Mackenzie County). 

27: 30-34 
- Report on the progress of the Mackenzie County 

Council Advisory Committee for the eradi
cation of broom. A. A . Innes 17: 22-24 

- The responsibility for weeds. M. M. Chisholm 21: 
79-86 

- Weed seeds. 5: 25-27 
- A weeds control philosophy (notes from 

T.G .M.L.I. Special P11blication No. 9). 
- Weeds in high-country (comment). W. M. Dowle 

22: 15-17 
Burdock: 
- Burdock. 3: 15-17; 4: 17-19; 5: 34 
Co/lsfoot: 
- Coltsfoot; a potentially dangerous weed . 25: 38-39 
Hieracium: 
- Hieracium - good or bad? (summary of meeting 

organised by T.G.M .L.l.) . 32: 48-54 
Lodgepole pine: 
- Comment (on lodgepole pine). J. T. Holloway 13: 

42-43 
- The weed potential of lodgepole pine. U. Beneck e 

13: 36-42 
Manuka: 
- Manuka and kanuka. 5: 13-17 
Matagouri: 
- Matagouri. I: 9-11; 2: 20-21 
- Matagouri (Discaria toumatou). G. T. Daly 12: 

18-21 
St John 's wort: 
- St John 's wort in New Zealand. C. T. Jessep 20: 

76-83 
Sweet brier: 
- Biological control of sweet brier; the situation in 

February 1976. B. B. Given 12: 8 
- Brier. 5: 35 
- Comment on Tordon and sweet brier. 10: 14-15 
- How old is your sweet brier? B. P. J. Molloy 12: 1-7 
- Sweet brier. B. P. J. Molloy, A. R. Dingwall, W. 

Cottier, A . A . Duncan, R. J. Lee and W. A . 
Urquhart 10: 1-15 

- Sweet brier and its control. R. W. Moffat 10: 11-14 
- Tordon and sweet brier (letter to Mr R. M. D. 

Johnson) . A. R. Dingwall 11: 61-63 
Tutu: 
- Tutu. 2: 21-24; 5: 24-25 

PASTURE IMPROVEMENT 



- The feeding of sheep on part-improved tussock 
grassland. E. W. Vanha and P. T. P. Clifford21: 
36-41 

- Research Conference (on fescue tussock grass
lands and low altitude snow-grass areas). 2: 1-2 

Burning: 
- The role of burning and topdressing in snow

tussock management. K. R. O'Connor 3: 17-26 
Clover: 
- Alsike clover in South Island high-country. P. T. 

P. Clifford 27: 18-21 
Fenilisers and topdressing: 
- Co-operative fertiliser and grazing trial. 7: 31 
- Fertiliser economy in run development. K. F. 

O'Connor and P. T. P. Clifford 11: 46-49 
- Fertiliser responses in South Canterbury tussock 

country. C. C. McLeod28: 19-30 
- Fertiliser use and grassland improvement on 

Central Otago hill and mountain soils. T. E. 
Ludecke and M. L. Leamy 25: 14-21 

- Fertilisers for tussock grassland. 4: 1-10 
- The question of topdressing tussock grassland -

and using it. J. G. Hughes 7: 15-18 
- The role of burning and topdressing in snow

tussock management. K. F O'Connor 3: 17-26 
- Topdressing and management; demonstrations on 

tus ock grasslands. G. A. Dunbar 7: 19-24 
Lucerne: 
- Dry land lucerne for grazing. R. Plummer 17: 

44-49 
- Establishment of lucerne by sodseeding and over

sowing in tussock country. J. G. H. White 20: 
33-41 

- Lucerne establishment. D. G. Reynolds 16: 16-18 
- The oversowing of lucerne on steepland soils in 

North Otago. J. A. Douglas 20: 42-48 
Oversowing: 

See also above: Lucerne 
- Grasse in oversowing. £. W. Vartha and P. T. P. 

Clifford 22: 55-62 
- Overdrilled cereals and.grasses may be the answer 

to you r winter greenfeed problem. P. T. P. 
Clifford and£. W. Van ha 10: 25-40 

- Overdrilled cereals for winter-grown greenfeed. P. 
T. P. Clifford and£. W. Var/ha 12: 22-24 

- Surface sowing of coated grass seed in tussock 
grassfand improvement. E. W. Vartha and P. T. 
P. Clifford 16: 45-47 

Plant introductions: 
- Historical summary of introductions to the tussock 

grasslands. 8: 37-44 
- The introduction and establishment of grasses into 

tussock grassland (seminar, June 1964). 7: 25-38 
- Plant breeding for high-country (note on seminar). 

4: 11 
- Plant introduction and testing for the tussock 

grasslands and mountain lands. 8: 32-35 
- Sod seeding (note on meeting). 4: 11 

PERU 
- The top fell off our Peruvian mounta in . P: T. 

Gough 27: 82-99 
PLANTS 

See also: 
NOXIOUS PLANTS 
- The Castle Hill buttercup. L. W. McCaskill 32: 

55-58 
- A guide to the New Zealand grass genera. A. T 

Dobson 32: 84-108 
- Spaniard or speargrass. 4: 24-25 

POEMS 
- Wairau mountains. A. P. Druce 28: 99-100 

POLLEN ANALYSIS 
- Pollen analy is and the history of vegetation and 

climate. N. T. Moar 30: 26-32 

PROTECTION FORESTRY 
- Control of erosion on the Class VIII Lands - the 

evolution of a research policy. J. T Holloway 
18: 44-56 

- The role of the Protection Forestry Branch, Forest 
Research Institute, in ihe high country. J. T. 
Holloway.16: 33-44 

PYRENEES 
- Aspects of grazing use in the Pyrenees. G. A. 

Dunbar 31: 67-71 

RABBITS 
- A defence of the rabbit control policy. W. R. 

Kofoed 13: 8-10 
- What is efficient rabbit destruction? J. A. Gibb U: 

9-14 

RADIOCARBON DATING 
- Radiocarbon dating a nd its application in the 

South Island high-country. B. P. J. Molloy 19: 
63-73 

RECREATION 
- Attitudes to outdoor recreation. A. T. Wilcox 

(discussion with J. Runga) 29: 34-42 
- The Federated Mountain Clubs of New Zealand. 

M. S. Milne 21: 58-64 
- The future of outdoor recreation. K. A. Ackley 32: 

16-20 
- Lambs or caravans. J. T. Coppock (interviewed by 

J. Runga) 22: 63-67 
- Outdoor sport in the United Kingdom . J . T. Cop

pock (interviewed by J. Runga) 25: 43-48 
- Planning for recreation among other uses of 

mountain land and water resources. K. F 
O'Connor 24: 26-41 

- The pressure of recreation in the United King
dom . J. T. Coppock (interviewed by J. R unga) 24: 
76-84 

- Tramping; the sociable years (note). 21: 54 

RECREATIONAL HUNTING 
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See also: 
NOXIOUS ANIMALS 
- Control of shooting on runs. 6: IO 
- Priva te hunters in the high-country. C. 0. James 

II: 43-45 
- The promotion of priva te hunting in Canterbury. 

L. Boyd 10: 16-19 

RESEARC H 
- Letter to the Editor (listing University of Can

terbury work, particularly in relation to the 
W aimakariri ca tchment) . C. J . Burrows 13: 
48-49 

- The Miss E. L. Hellaby Indigenous Grasslands 
Research Trust. 7: 29-30 

- Nuffield Foundation grants $3,000 fo r erosion 
research. 21: 92-93 

- Resea rch a t the University of Canterbury on 
topics in the high-cou ntry. 3: 27-28 

- Research gra nts. 2: 2-3; 4: 11 ; 6: 10 
- Results of research projects. 8: 24-27 

R EVEGETATION 
See also: 
PASTURE IMPROV EMENT - Plan! imroductions 
- Fertilisers, grasses a nd clover fo r high i! ltitude 

revegetation (research report). G. A. Dunbar 18: 
16-23 

- Plan t introduction and testing for the tu sock 
grasslands and mounta in lands . 8: 32-35 

- Rehabilita tion on Molesworth. 4: 20-23 
- Revegetation of high alti tude disturbed lands 

(commen ts on European and North American 
experience). G. A. Dunbar 32: 28-35 

- Rev~geta tion of mountain la nds (T.G. M.L. I. 
co u,e.se, 7- 11April1975). 31: 64-66 

- Transplanting the tall tussock. G. L. Holgate 32: 
75-77 

ROADS AND TRACKS 
- Guidelines fo r construction of roads, access tracks 

and firebreaks. Waitaki Catchment Commission 
30: 50-51 

RUN D EVELOPMENT 
See also: 
RUNS for individual runs 
- Efficiency means development. D. K. Crump 19: 

22-26 
- Guide to potential from Tara Hills. N. A. Cullen 

22: 2-8 

R UN MAPS 
- Run maps. 13:63 

RUNS 
- Dumbarton: Interview with Mr Arnold Bain. 9: 2-4 
- Glen/yon: The place ofcattle.J. Moir I : 15-18 
- Glenrock: "Glenrock" d emonstration run. B. 

Withell 9: 4-9 
- Glenrock demonstra tion run. T. H. Donaldson 23: 
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6-12 
- Glenrock, 1962/ 63- 1972/ 73. 29: 87-100 
- G/entanner: Improvement of a hogget block. /. K. 

Ivey I: 12-15 
- Grasmere: The economics of land retirement ; a 

case study. R. W. M. Johnson 18: 8-14 
- Hunua: Hunua. J. D. Stewart 14: 30-36 
- Island Hills: Adjustments to Island Hills. G. A.G. 

Frengley 20: 25-32 
- Molesworth: Molesworth - the economic record. 

R. W. M. Johnson 14: 17-20 
- Reha bilitation on Molesworth. 4: 20-23 
- Lake Hawea: The development of Lake Hawea 

Station. J. K. Rowley and A. J. Warrington 19: 
32-35 

- Mt Enys: A pre-1900 photography of Mt Enys 
homestead. 20: 100 

- Mt Possession: Diversifica tion with catt le on Mt 
Possession. R. Chaffey. 21: 3-9 

- Mt White: Should yo u develop a high-country 
run? " No". R. T. Turnbull. 11: 22-24 

- Should you develop a high-country run? "Yes". C. 
J. Crutch ley II: 18-21 

- Wollogorang, Coulburn, N.Z.S.: Wollogorang. J. 
Watson 18: 2-7 

RURAL EDUCATION 
- Discussion on rural education . M. Murchison 13: 

50-55 

SCOTLAND 
- Trends and factors in Scotland's hill-country 

fa rming. A. J. Russel (interviewed by J. Runga) 
21: 65-78 

SEEDS 
- C lover inoculation for tussock grasslands. W. L. 

Lowther, I. R. McDonald and N. A . Cullen 20: 
84-89 

- Comm ercia l pelleting of clover seed. W. L. Low
/ her 29: 43-48 

- Inocula tion a nd pelleting of seeds of legumes such 
as lucernes a nd clovers. M. Proctor 4: 26-29 

- Succes in oversowing. 27: 67 
- Use only first-clas seed . 7: 30 

SH EA RI NG 
- C hemical shea ring (note). 21: 20 
- Cold stress at shearing (note). J. G. Hughes 19: 77 

SH EEP 
See also: 
AN IM AL UTRIT ION 
CA TILE - Callie and sheep 
GRAZING 
SHEARING 
- High-country hogget management. K. Thompson 

( I) 21: 30-35; (2) 22: 86-94; (3) 25: 62-70 
- Hogget survey. 5: 9: 6: 1-8 
- Hoggets. V. R. Clark 5: 9-12 



- Jetting as a supplementary method of sheep dip
ping. S. Millar II: 25-22 

- Some vital statistics of high-country sheep flocks. 
I. E. Coop 10: 7-10 

- A table of ewe equivalents. I. E. Coop 13: 46-48 
Sheep breeds and breeding: 
- Corriedales on the high-country. P. C. Ensor 14: 

11-16 
- The halfbred in New Zealand. C. G. Cran 13: 

30-34 
- The Merino in New Zealand. J. R. Tpdhunter 11: 

38-42 
- Merino or Corriedale? G. H. Scales 14: 51-56 
- Perendales on Waipori Station. J. C. Logan 18: 

15-16 
- Ram/ ewe ratios and ewe management. A. J. A lli

son and G. H. Davis 24: 85-91 
- Selenium increases Merino ewe fertility and lamb 

performance . G. H. Scales 29: 28-33 
- Some factors affecting lambing percentages; why 

bigger ewes mean more lambs, more wool. J. G. 
Hughes 5: 1-7 

Sheep diseases and health: 
- Bowie in high-country sheep. C. S. M. Hopkirk 5: 

7-9 
- Godley Peak Station 's experience with lympho.J. 

Scott 14: 26-28 
- Lympho or caseous lymphadenitis of sheep. M. C. 

Armstrong 14: 22-26 
- Lympho prevention on Hakataramea Station. C. 

B. Hercus 14: 28-19 
- Photosensitivity from swamp fever. G. Schwarz 23: 

27-30 
- A shearing shed water pot to control lympho. J. 0. 

H. Tripp 18: 36:38 
- Sheep nasal bot fly. G. Schwarz 26: 41-44 
- A survey of the incidence of lympho in the high-

country. J. G. Hughes and J. Barton 17: 57-71 
- What rot? (pizzle rot). W. H. Southcol/ 18: 38-42 

SLAUGHTERING 
- Effect of pre-slaughter starvation in cattle. A. H. 

Kirton and D. J. Paterson 21: 94-100 

SNOWSTORMS 
- Aspects of the snowstorm - Mackenzie area l 973 

T. H. Donaldson (interviewed by J. Runga) 28: 
80-94 

- Exceptional snowstorms· in the South Island 
high-country. C. J . Burrows 32: 43-47 

- The snow of August 1973. J. G. Hughes 30: 64-100 
- The snow of November 1967. J. G. Hughes (comp.) 

16: 48-83 

SOIL AND WATER CONSERVATION 
See also: 
PROTECTION FORESTRY 
REVEGETATION 
- Conservat ion run plans. 2: 3-9; 3: 31 
- A contribution to soil conservation. T.G.M.L.l. 

Annual Report, 1972 / 73 27: 34-66 

- Cost sharing . . . for soil conservation in the 
high-country. L. W. McCaski/110: 15-24 

- Effecting a soil and water conservation plan. /. G. 
C. Kerr 26: 3-7 

- The Mt Benger and Moa Flat Conservation Dis
trict. G. A. Bain (with postscript by G. A . Ander
son) 20: 69-75 

- A new look at conservation run plans. 15: 58-60 
- No conflict of interest (ed itoria l) . S. N. Adams 10: 

2 
- A review of soil conservation in New Zealand. J. 

T. Hogg 25: 50-62 
- The role of trees in riverbank control. J. C. 

A spina/1 31: 44-48 
- Soil conservation in the South Island. A. L. Poole 

22: 9-14 

SUPPLEMENTARY FEEDING 
See also: 
ANIMAL NUTRITION 
GRAZING 
- How well should beef calves be fed in winter? K. 

H. C. Lewis 22: 37-41 
- Points from Review - pasture o r supplements 

(note). 22:.94 
- Station sheep wintered on grain oats (Hakata

ramea Station). 5: 18-19 
- Supplementary feeding of cattle in the high

country. A. M . Nicol 26: 45-52 
- Turnips, swedes and choumoellier. D. McLeod 16: 

27-32 
- Urea feeding. K. J. Jagusch 19: 39-43 
- Urea supplements for Merino ewes. G. H. Scales 

and P. J. Seo// 31: 9-12 
- Why not si lage? (I) Feed values, materials and 

experiments R. J. Lancaster 11: 1;5 (2) A review 
of current practice J . G. Hughes 11: 6-17 

- Winter feed on Makarora Station. C. Pennycook 
15: 32-37 

- The winter feeding of beef cows. R. A. Barton 10: 
20-25 

- Winter feeding tria ls at Tara Hills K. H. C. Lewis 
14: 38-44 

- Winter forage crops. R. S. Seo// and T. N. Barry 
24: 13-20 

SYRINGE WEAPONS 
- A history of the syringe weapon. C. A. Murdoch 

21: 23-30 
- A safety regulation for use of firearms and tran

quiliser guns in helicopters. 25: 13 

TAX 
- Expenses allowable as a deduction for income tax. 

2: 10-11 
- Income variability a nd farm taxation . A. T. G. 

McArthur 23: 59-68 

TENURE 
- Aspects of high-country Crown lands adminis-
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tration . C. S. Coad 8: 8-11 
- The case for a new look a t leasehold tenure. J. 

Wardell 17: 38-42 
- Pastoral lands policy. J. D. Gregan 22: 42-49 
- The valuation of high-country runs . J. D. Gregan 

13: 24-28 

TOURISM 
- Attitudes to tourism . A. T Wilcox (discussion with 

J. Runga) 30: 58-63 
- A high-country ma n looks a t tourism. A. A . Urqu~ 

hart 13: 14-17 
- New Zealand's fastest-growing export industry. J. 

P. Campbell 13: 11-14 

TRACTORS 
- Safety frames save life. G. M. Garden 19: 17-21 

TRADE 
ew Zealand's export trade with Japan . G. W. 
.Kitson 32: 23-27 

TRANSPORT 
- Transport. A. £ . M cQueen 18: 30-36 

TRESPASS 
- Proceedings against hunters (signed " Pestered"). 

24: 12-13 
- Trespass. R. B. McLuskie 21: 47-49 
- The trespa ser and the la ndowner. F. A. Gordon 

13: 44-46 

TUSSOCK ... 
See: 
PASl:URE IMPROVEMENT 
REVEG ETATION 

TUSSOCK GRASSLANDS AND MOUNTAIN 
LA DS I STfTUTE 

- Annual report, 1971 / 72, 24: 92-99; 1972/ 73, 27: 
34-66; 1973/ 74, 31: 89-98; 1974/ 75, 32: 59-74 

- Change at the Institute (member hip of Com
mittee of Management, 1969). 16: 84 

- Co-ordination (T.G.M.L.l. as a co-orthising 
agency) 

- Have your say. 32: 83 
- The inaugural meeting of the Institute, 24 May 
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news notes 

Overseas visit 
PROFESSOR K. F . O'Connor, Director of the Tussock Grasslands and 
Mountain Lands Institute will be attending the International Symposium 
on Hill Lands 2 to 9 October at the University of West Virginia where he 
will present an invited paper. He will then visit various north-eastern states 
of the United States before leaving for central and western Europe to visit 
various research establishments, especially the internationally famous Hill 
Farming Research Organisation in Scotland. During November be will 
deliver univer ity seminars in Kenya and from 5 to 25 November he will be 
a member of the New Zealand delegation at the 19th General Conference 
of UNESCO in Nairobi, the first time such a conference has been held in 
Africa. 

Fungi and nutrition 
AT INVERMA Y Agricultural Research Centre Dr Ian Hall and Robyn 
Scott are working on plant nutrition studies. Dr Hall has a special interest 
in the role of mycorrhizal fungi in plant nutrition and growth and be is 
following up some of Mr Scott's research in which it was found that a 
Dutch white clover cultivar, "Tamar," was more efficient than New 
Zealand "Huia" white clover at utilising phosphorus. It is possible, 
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according to an item in the Jnvermay News Bulletin, that this relative 
efficiency is due partly to the activity of fungi to produce what are known as 
vesicular-arbuscular mycorrhizas, called YAM for short. The interesting 
thing insofar as the farming industry is concerned is that YAM have the 
ability to extend the absorptive area of a plant's root system and tap sources 
of phosphorus which are less readily available. For example, insoluble 
forms of phosphate such as apatite or rock phosphate aren't readily 
available to plants because they tend to lie in the ground in localised spots 
or granules which dissolve very slowly. Since rock p'hosphate is much 
cheaper than superphosphate, il is possible that research may show that it 
will be feasible to inoculate plants or soil with YAM and topdress with rock 
phosphate, saving foreign exchange funds and conserving dwindling 
supplies of super. 

Oversowing lu~erne 
TARA HILLS' Dave Musgrave is evaluating legumes for use in 
high-country oversowing situations (as will be fully reported in the next 
issue of Revie.w). Lucerne is well known as a high-yielding species but 
others, especially clovers, are easier to establish. But, with inoculation and 
pelleting, he has shown that the lucernes gave easily the best yield 
(averaging 4500kg of dry matter per hectare on a dry sunny face at about 
450m altitude). The luceme was inoculated at 10 times the normal rate and 
pelleted and only Pawera red clover, which produced 1500kg of OM/ ha, 
came at all close. The native vegetation at the trial site would normally 
produce about 1 OOkg of OM/ ha per year. This can be increased to 500kg 
with fertiliser, mainly by encouraging haresfoot trefoil. 

Cattle on tussock lands 

BACK IN 1971, the Tussock Grasslands and Mountain Lands Institute 
published a 270-page book entitled "Beef Cattle on Tussock Country" 
written by J. G. Hughes, D. McClatchy and J. A. Hayward. While market 
conditions have changed since then, the book still comprises a wealth of 
information for the'runholder debating the feasibility of increasing (or 
decreasing) his cattle numbers. The book, originally priced at $4 a copy, is 
still available and, unlike virtually e-verything else on the market, has been 
reduced in price lo $2.50. Just send your order to the address printed on the 
Contents page. 

6ras11keg 

IF YOU found the article in the last issue of Review by Dr A. T. Dobson on 
how to identify the grass genera of New Zealand interesting and useful, you 
might like to know that it has been reprinted and bound in a durable cover 
and is available from the Institute at a cost of only 50 cents per copy. There 
is only a limited quantity left so if you want one, you'd best order yours 
now. 
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authors 

K. F. O'CONNOR (pp. 2, 10, 24, 43) is no stranger to 
readers of Review. As director of the Tussock Grasslands and 
Mountain Lands Institute and professor of range management 
at Lincoln College, he has written extensively in this and other 
journals in New Zealand and internationally and has done 
considerable scientific research, especially in matters relating 
to the high country. 

D. P. O'CONNOR (p. 6) is a former school principal, ex
president and life member of the Waitaki Valley Acclimat
isation Society, president of the South Island Council of 
Acclimatisation Societies, member of the Water Resources 
Council, member of the Mountain Catchments Committee, 
member of the Freshwater Fisheries Advisory Council and a 
member of the Otago Education Board. 

J . G. HUGHES (p. 10) was well known to most high country 
runholders and served as management officer of the Tussock 
Grasslands and Mountain Lands Institute from 1962 until his 
untimely death in October 1975 after being struck down by a 
car in a Christchurch street the month before. He authored no 
less than 21 articles for Review as well as other journals and 
special publications. 

P. A. WILLIAMS (book review, p.15) holds an M.Sc. degree 
and is currently with the Botany Division of DSIR, Lincoln. He 
recently completed a study of the mineral composition and 
ecology of tall tussock grasslands for a Ph.D. degree at 
Lincoln College with fel lowship support from the Hellaby 
Trust. He has also worked at a number of jobs in Mt Cook 
National Park. 

A. L. (FRED) MOORE (p. 21) has had a lifetime of experien
ces in the high country. He is currently noxious weeds in
spector for the Mackenzie County Council and before that 
spent more than two years as noxious weeds and general 
inspector with the Vincent County Council. For eight years he 
had his own weed spraying contracting business and has 
done most jobs associated with high country runs. 

8 . E. ALLAN (p.24) this year received his M.Agr.Sc.(Hons.) 
degree in biochemistry with a thesis on ruminant metabolism 
from Lincoln College under the supervision of D. G. CLARKE, 
lecturer at the College in biochemistry. E. J. COSTELLO, who 
assisted in field work, has been a technician with the Tussock 
Grasslands and Mountain Lands Institute for the past four 
years. 

THE INDEX (p. 51) to Review was compiled by Miss Jenny 
Davison. 
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