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TUSSOCK GRASSLANDS AND MOUNTAIN 
LANDS INSTITUTE REVIEW 

No. 20 December, 1970 

LANDSCAPE STU DI ES AT EGMONT 
NATIONAL PARK 

F. D. Boffa 
Landscape Architecture Section, 

Horticulture Department. Linco ln College. 

Preservation is a necessity if a park is worthy of it. Visitors are a 
necessity, for parks are meaningless without them. The more visi tors 
the more important is the preservation. M. E. Day. 

In August 1969 the Landscape Architecture Section of 
Lincoln College undertook, a s a student project, a study of 
two sites in Egmont National Park. The study was undertaken 
upon a request from the Egmont National Park Board, and 
was presented to and accepted by the Board in December 
1969. The design brief was to site an information centre at 
each of the two sites and prepare a Master Plan for each site. 
This article will not only review the study but also look at 
the approach and design process the study team adopted. 

Title photo is of l\lount Egmont from the Dawson Falls' Tourist 
Lodge. Photo: R. D. Gay 
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Egmont National Park 
Egmont National Park consists of a chain of three vol

canoes lying in a north-west line. Two, K aitake and Pouakai, 
have been extinct for some time, while Egmont had been active 
possibly as late as 1655 A.D. Mt. Egmont, 8,260 ft., is the 
dominant feature of the park, and in fact the entire Taranaki 
countryside. The park encompasses 82,481 acres of land of 
which 80 per cent is covered in virgin forest. Access into the 
park is restricted to three roads, each of which terminates at a 
development area. Two of these areas, namely, Dawson Falls 
and North Egmont, were the two sites studied. 
T he Dawson Falls Site 

The site is located off M anaia Road in the southern sector 
of the park, at an elevation of 2,970 feet. The road alignment, 
once in the park, is very pleasant and offers spectacular views 
all the way up to the Dawson Falls site. However, upon arriv
ing at the site, one experiences a marked feeling of let-down. 

, The visitor is presented with a large parking lot which termin
ates at an architecturally unappealing lookout. To get to the 
Dawson Falls Lodge one has to navigate through a confused 
circulation system, parking and uninviting picnic areas. Overall 
the site is visually and functionally disorganized, unattractive 
and out of character for a national park. 
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STAGE l 
The Site Survey- Dawson Falls 

The Site Survey (opposite) represents a graphic presenta
tion of all the existing features of the site and includes such 
things as the circulation pattern, parking, identification and 
location of existing buildings and strnctures, picnic areas, land 
use, topography, direction of prevailing winds, good views and 
bad views and other significant site data. The survey serves as 
an inventory of the existing site characteristics and as a founda
tion for the final design, which depends on the appraisal, and 
analysis of the information obtained. 

Legend of Salient Features : 
I. Drying green should be 

'5hiCted from public view if 
possible. 

2. Tree: Totara tree and 
soine shrubs: pleasant with 
de\le)opment potential of 
t he area. 

3. Lodge: Radio and TV 
anccnnas detract from the 
lodge area. Colour schemes 
of buildings on the site 
cou ld Possibly be improved . 

4. Bank: well veget.l\ted, 
affording attractive iscreen 
and area separation. 

6. Highway aligned well 
with mountain views: feel
ing of o..xvootation on av
proaeh to final corners. 

6. Search and Rescue Hut: 
sound and attractive hui ld· 
ing. poorly sited with r&
gnrd to future development. 

Analysis 

7. En tra nce: untidy :road
side at entrance, very unti .. 
cl imactic, wilh fceliug of uu· 
certai nty on nrrivnl. 

8. Open space: cleared, 
leased land wi th sheltered 
•ites nnd great 11otential as 
1 day-use area. 

9. Lookout paint: good 
views Crom knolls withi n 
this Area. 

10. Vegetat.ion: revegeta-
tion of cleared area by 
manuka. 

11. Banks: banks faced 
with nut.u1·al tst.ones, but do-. 
minance and abrupt change 
in levels tend t.o fracture 
the site. 

12. Lookout: attractive 
i.riew towards mountains. 
hut structurally una1meal
linll: could advantageously 
be re-sited. 

STAGE II 

13. Picnic shelter: in· 
dividually attractive. but 
sited in exposed Position
some rock garden develop
ment. 

J4. 8uildinR11: unsightly. 
a11d due for removal or re
siting. 

15. Trees: dominant group 
of Totar.,.....•hould be re
tained at all cost. 

lG. Picnic areas: pleas· 
ant bush fringe, but limited 
area. 

17. Cottage: old a nd in 
disrepair, but pleasant posi
tion for this type or accom
modation. 

18. Clearing: 
bush clearing. 

sheltered 

From the data collected in the site survey a greater appre
ciation and feeling for the nature and character of the site was 
obtained. A schematic-rela tional diagram of the site emphasises 
the relationships of the various uses to each other, and to the 
circulation and parking pattern. 

LEGEND a Accommodation 

Car Park 
os Oven S11nce 
p Picn ic 

Service 

Toilets 
Auto Circulation 

Pedestrian Circulation 

5 



MAeTalt .. LAN 1 

...... _ 
Ill • tu .. . . , ....... 

,. ___ . ... . ..-..... . 



STAGE III 

Design Concept 

D esign concept is al o pre ented in a relational diagram 
which illustrates the site as the design team envisages it. The 
concept focuses on the information centre as the nucleus of the 
site, separating the proposed day-use or picnic area from the 
accommodation area. 

LEGEND a Accommodation 
c Car Park 

os Open Space 

p Picnic 
e Exit 

Serv ice 
Toilets 

v Visitot· Centre 
Auto Circulation 

Pedestrian Ci rcu lation 
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STAGE IV 

Master Development Plan 

The master dev.elopment plan for the Dawson Falls site is 
illustrated opposite. The proposed visitor information-centre 
will command the most dominant position on the site, thus 
affording an uninterrupted view up the mountain and out over 
the plains. This site was also selected because of the terraced 
levels which allow greater floor space for toilet facilities, ranger 
office and storage space within the one complex. It was further 
proposed that the structure should reflect a mountain-style 
architecture, constructed out of natural stone and wood indigen
ous to the region. Surrounding the information centre an alpine 
garden constructed of indigenous-rock scree and native alpine 
plants is propo ed. 

The bunk-house accommodation or short term accom
modation, currently provided for by Robson Lodge, has been 
re-designed into smaller units and re-located to the north comer 
of the site, closer to the main hiking routes. Separate automo
bile access and parking has been provided for these facilities . 

7 





The search and rescue hut has also been re-located; how
ever, it remains close to the information centre and on the main 
automobile circulation system. On the site overall there is pro
vision for the parking of more than 80 cars and 6 buses, with 
numerous car lay-bys. Picnic areas have been provided 
throughout the day-use area and to a limited extent in the 
accommodation area. 

In summary, the design proposal strives to retain the char
acter and quaintness of the Dawson Falls site, and at the same 
time create an environment for the enjoyment of visitors. It 
is envisaged that the development of the day-use area be under
taken in three phases over a period of 20-25 years. 

The North Egmont Site 

The site is located 19 miles south of New Plymouth and 
at an elevation of 3, 140 feet. In the three years ( 1965-67) 
there were 163,530 visitors to the North Egmont site, of whom 
63,890 visited the site in 1967. Between the period of January 
1965 to August 1968, the month of August 1965 is recorded as 
having the greatest number of visitors to the North Egmont site, 
a total of 9,750. During this same month there were 15 wet 
days recorded. 

Upon close examination of the site it is apparent that the 
visitor-capacity is close to its maximum. Unfortunately there 
is no formula for determining the optimum number of visitors 
per acre of park. 

Visually the site presents a poor impression to the visitor. 
The area has been stripped of native vegetation and is now 
covered in either metal or grass. No attempt has been made 
to encourage rejuvenation of native plants. Overall, the site is 
untidy, confusing, and dominated by the circulation and parking 
systems. 

Opposite: One of the suggested models for the Dawson Falls informa
tion centre, designed and built by thfrd professional year 
architecture students, Auckland University. 

Egmont National Park Board photo: W. Scott. 
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The design team felt very strongly that an extension, or 
further development of the site, to cater for greater numbers of 
visitors could cause irreparable ecological damage. The pur
pose of the site would be lost as no longer would it be an escape 
from the urban areas to a natural and peaceful recreational 
area. 

Legend or' Salient Features: 

I. Monument: in char-
acter, and in harmony with 
surroundings. 

2. Bush walk : enclosure 
and intimacy i n a natural 
area. 

3. Inform:i.tlon stand: 
visuall y satisfaccory, and 
•hould be retai ned. 

4. Old mountain house : 
does n ot warra nt domin· 
ance or this position: de
tracts trom simoHcity and 
imr>act of mountain. 

5. Main 1>arking area: 
amorphous shape: very un
syrn1>athetic to site. 

Concept 

6. Hut : in an area of 
potential development. This 
should be re-sited. 

7. Entrance slgn : Ineon
.i::1·uous n nd introduce~ 3ite 
in a tawdry manne1. 

8. En trance road: attrac
tive vista : feeling of ex-
1>e<:taney. 

9. Park ing area: unat-
tractive and ill-defined : de
tracts Crorn building. 

JO. Tot.sra trees: forming 
a distinclive nucleus of a 
nlanted area. which •hould 
be developed and extended . 

11. lntersectior.: conffict 
of awkward angles. 

l Z. Stone- faced walls: 
both desirable features with 
i:><>tential for development. 

13. Internal-access road: 
causing' unnecessary space 
division and confusion: as 
an alternative peripheral 
roading could be modified. 

Id. Bush walk: some 
evidenco of gully erosion, 

15. Nntural sub-alvine 
me'Ulow: botanica lly and 
visually sign ificant : m·ea to 
be retained. 

The concept for the North Egmont site was one of re
straint or re-development by comparison with the proposal for 
the Dawson Falls site, which was one of development or expan
sion. It is therefore apparent that organisation, presentation, 
and preservation is the main theme behind the concept. 

LEGEN D a Accommodatio n 

v 

c Car Park 
OS Open Space 

Inrormation 
p Picuic 

Service 
Toilets 
Visitor Centre 
Auto Circulation 

Pedestrian Circulation 

Master Development Plan 

Upon arriving at the site the visitor would become orien
tated by the commanding pos:t1on of the proposed v1s1tor 
information-centre. The centre is to be sited on the upper level 
of the existing stone wall, where it will have the most impact 
on the arriving visitor. A<; in the case of the Dawson Falls' 
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master plan, a native alpine rock-garden, with freedom of pedes
trian movement, has been proposed for the centre, incorporating 
the existing stone wall. It is envisaged that the parking facilities 
about the centre would serve as overflow parking for chalet 
guests at night functions, and on the other hand, the chalet 
parking-area would provide overflow parking for day visitors. 
This would utilise the proposed parking-facilities to their maxi-· 
mum. T otal parking spaces provided throughout the site can 
accommod ate up to 90 cars and two buses. H owever, this den
sity should not be encouraged . The proposed parking is intended 
for convenience between the chalet and information-centre and 
to cater for specific functions rather than over maximum visitor 
capacity. 

It is further envisaged that the architecture of the visitor 
information-centre should refl ect a low or longitudinal-style 
a rchitecture, in comparison to the propo ed mountain-style for, 
the centre at Dawson Falls. This is of prime importance as 
a high structure would detract from the overall site. However, 
the building materials, natural stone and indigenous timber, 
would complete the theme envisaged for the two centres . 

Limited picnic facilities have been provided for throughout 
the site. H owever, it is recommended that a suitable day-use 
area comparable with the one proposed at Dawson Falls be pro
vided at a suitable location . This could possibly be located in 
the vicinity of the exi ting picnic area approximately one mile 
below the chalet on the Egmont Road. In addition, it is pro
posed that the existing tree line be modified by selective cutting 
and further planting in order to create sheltered and intimate 
picnic areas a illustrated in the master plan. In summary, the 
design proposal has been one of re-development rather than 
one of development. 

Summary 

It is not envisaged that the landscape plans be undertaken 
and completed at once. Va rious structures and facilities have 
several life years left and these will be replaced and in some 
cases re-located at appropriate times. Thi in turn will affect 
the phasing of parking and other services and amenities. The 
Egmont N ational Park Board has accepted a landscape plan for 
each site. The Board will now phase and implement the pro
jects according to its resources. 
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A model of an information centre for the North Egmont site. This 
was constructed by third professional year architecture students of 
Auckland nin•rsity who have rnbmitled s everal models for con
sideration by the Pa rk Board. 

Egmont National Park Board photo: W. Scott. 

T o date, progress on implementing the design proposals 
for the Dawson Falls and North Egmont sites is in the financing 
and detail-planning stages. Recenll}', students a t the chool of 
Architecture, University of Auckland, completed dc..,ign pro
po<;als for the ,·isitor information-centres. 

Acknowledgments : 
N. A. Aitken H . G Evans 
R. D . Gay A. E . .Jackman 
E. B. Mulligan 

- first year Lincoln College Diploma in Landscape Architecture 
student , who, \\ ith the author, made up the design team. 
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T.G.M.L.I. photo. 

COST SHARING . 

FOR SOIL CONSERVATION 
IN THE HIGH COUNTRY 

L. W. McCaskill-X· 

In the second issue of Review in February 1962, a state
ment was made as to the subs~clies which were then available 
from the Soil Conservation and Rivers Control Council to assist 
farmers and runholders to undertake land improvements which 
would result in better cover and thus help to check runoff and 
soil loss. An explanation was given of the production of a Land 
Capability map and the preparation of a Conservation Run 
Plan. Full details were given of the subsidies which were avail-· 
able. Over the years various changes have been made in the 
policy of the Soil Council and it is the purpose of this article 
to state the present position. It should be read in conjunction 
with Review No. 6, March 1964, which explains in detail, with 
illustrations, the system used for Land Capability Classification; 
Review No. 15, September 1968, which gives the special condi
tions which apply to what have been called "True High Country 
Runs" ; and R eview No. 18, March 1970, in which R. W. M. 
Johnson asse$Cd "The Economics of Land Retirement" on one 
of the first runs to complete a conservation plan. 

*First Director of the Institute, author of "Moleswo1·th," retired and 
now writing a book on Soil Conservation.-Ed. 
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The principles which guide the Soil Conservation and Rivers 
Control Council in the granting of financial assistance for mea
sures to control soil erosion and local flooding, though used by 
the Council for many years, were not specifically stated for public 
information until April 1968. They are based on the authority 
of the Soil Conservation and Rivers Control Act 1941 which 
established the Council with the following objectives: 

(a ) The promotion of soil conservation. 

(b ) The prevention and mitigation of soil erosion. 

( c ) The prevention of damage by floods. 

( d) The utilisation of lands in such a manner as will tend 
towards the attainment of the objects aforesaid. 

Among a long list of functions the Council is charged with the 
carrying out of experiments and demonstrations in soil conser
vation, and the instruction and supervision of landholders in 
matters pertaining to soil conservation and reclamation. 

As regards finance, the Council has authority to make 
grants or loans on such terms as it thinks fit for a variety of 
purposes, including the fencing of land to protect vegetation 
for the purpose of conserving soil and the purchasing, planting 
and maintaining of trees, shrubs, plants or grasses for conserving 
soil. Financial assistance, provided on a basis of cost sharing 
between the taxpayer and the landholder, is granted for the 
following main reasons: 

(a ) Conservation of soil and control of local flooding are 
essential in the national interest to obtain and main
tain maximum production on a sustained-yield basis. 

(b) Measures to conserve soil and control local flooding 
benefit both the nation and the individual occupier 
of land-therefore both should contribute. 

( c ) Control measures may involve changes in land use 
which could be too costly for the owner to finance on 
his own. 

While the usual method of financial assistance is that of cost 
sharing, in special cases the Council may grant interest-free loans 
or suspensory loans; it may even make a free grant of the total 
cost. 
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The degree of financial assistance is related to the severity 
of erosion, the comprehensiveness of the plan of control, the 
beneficial effect downstream, the cost of the scheme, and the 
benefit to production and revenue. Council gives preference 
to those proposals which are designed to deal adequately with 
the overall problems of a catchment and which confer com
munity benefit. Where different forms of control are available, 
the most effective, practicable and economical will be considered. 
A fundamental point is that coot sharing is restricted to those 
practices specifically approved by the Soil Conservation and 
Rivers Control Council. The Council is always prepared to 
consider special cases, both as to type of work and financial 
help, on their merits but may require an economic analysis to 
be provided. 
T he scars and detrit us of erosion can be healed, reclaimed. 

- A Lincoln College photo. 





Opposite: Fence construction costs may be totally met from grant 
moneys in the case of Class VIII Crown Land that is permanently 
retired from grazing. 

N.Z.F.S. photo: J. H. G. Johns, A.R.P.S. 

The most effective way of participating in the national co-• 
operative effort for soil conservation in the tussock country is 
to approach the Chief Soil Conservator of the local Catchment 
authority. ( In the South Island this is the Catchment Board 
except in the Waitaki area where it is the Catchment Com
mission ) . The Conservator and his staff have had long experi
ence in planning conservation procedures and if, after initial 
discussion, the landholder wishes to go ahead, arrangements will 
be made for the production of the Land Inventory, the Land 
Capability classification and the recommendations for Land 
Use. Following this, discussions will be held with the land
holder with a view to the production of a plan which can be 
submitted to the Catchment authority for its approval and for 
its recommendation to the Council for the provision of financial 
assistance. 

The new title for such a plan is Soil and Water Conservation 
Plan or S.W.C.P., except that, if no water conservation mea
sures are included it will be called a Soil Conservation Plan. 

The following list of practices for which cost sharing is avail
able include only a portion of those offered but contains all 
those which would normally be of interest to a runholder. 

FENCING 
Conservation Fencing 

Subsidies at $2 for $3 on the total costs (materials, transport 
and erection ) are restricted to unploughable hill country and 
are available only where it can be shown that the proposed 
fencing will bring about changes in management to prevent and 
mitigate soil erosion, such as separation of eroded from non
eroded land, summer country from winter country, sunny from 
shady slopes. 
Cattle Proofing 

To further Council's policy of encouraging the introduction 
of cattle or the increa e of cattle numbers as a means of mini
mising burning and improving grassland to reduce soil erosion 
and runoff, cattle-proofing of both boundary and internal fenc
ing normally qualifies for a 2 : 3 subsidy rate on a maximum 
allowable cost of $5 per chain. Where costs are greater, cases 
will be considered on their merits. Where new sheep fences are 
being erected, subsidy is available on actual cost up to $5 per 
chain, to cover the extra cost of raising them to cattle-proof 
standards. 
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Recuperative Spelling of Land 
A subsidy, of $1 for $1 on total costs applies in circumstances 

where this is the appropriate technique and where a con rvation 
fence would otherwise apply, but where grazing is restricted to 
one species of stock for a period of five years and /or the area is 
completely spelled for a period of two years or more. 

Permanent Retirement of Land 
The Council may give a grant to cover the total cost of a 

retirement fence where Class VIII land belonging to the Crown 
is retired from stock, a part of a plan or catchment control 
scheme, to enable conservation to be promoted by natural regen
eration. The farmer agrees to undertake normal maintenance 
of the fence and satisfactory arrangements must be made to 
patrol the area and to control fire. 

TREE PLANTING 

Stability Planting 
The basic rate of $1 for $1 is available to stabilise eroding 

land. This covers spaced planting of trees on unstable land 
which can be restrictively grazed during and after establish
ment, and close planting of trees on eroded lands. These mu t 
be fenced and permanently retired from grazing. 

Windbreaks 
Where there is a definite wind erosion hazard, $1 for $1 is 

available in areas approved by Council but is restricted to the 
protection of cultivated land or land intended to be cultivated. 

ubsidy is paid on the costs of preparation, tree stocks, planting 
and fencing to exclude stock. 

Gully Control 
An overall $2 for $1 subsidy is available for tree planting and 

fencing. 

Soil Conservation Forestry Scheme 
This is designed to encourage large-scale planting, whether 

for commercial purposes or not, in areas where such planting 
would be beneficial in preventing oil erosion or retarding run
off. It is intended to encourage the afforestation of land which 
is either eroding o·r liable to erode or on which a cover of this 
would have demonstrable off-site benefit in reducing peak flows 
and deposition of detritus on lands below. The subsidy is up to 
$1 for $2 on a total co t of establishment not exceeding $50 an 
acre. Assistance is restricted in respect of individual applications 
to a minimum of 10 acres and a maximum of 200 acres in any 
one year. 
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Stability planting using willow (salix spp.) and lodgepole pine (pin us 
contorta ) . N.Z.F.S. photo: J. H. G. Johns, A.R.P.S. 

STRATEGIC FIRE BREAKS 
Subsidy is available for the construction of strategic firebreak 

- access tracks of a permanent nature in tus.sock back-country. 
The primary purpose is to control fires, provide access, and pre-· 
vent unauthorised and accidental fires from spreading onto the 
steeper and higher slopes where vegetation is sparse and erosion 
is active or imminent. Where only one property is involved, 
subsidy is $1 for $2, but where construction costs are high and 
where other properties will also benefit, cases will be considered 
on their merits up to $1 for$ I. 
FARM PONDS 

Where it can be shown that farm ponds can play a useful 
part in rehabilitating or conserving eroding or potentially erod
ible land, and in the promotion of greater use of cattle, con
struction costs are eligible for $1 for $1 subsidy. Where the 
construction of essential conservation works prevents access of 
stock to natural water and soil types are unsuitable for the con
struction of farm ponds, an alternative water supply system will 
be eligible for $1 for $1 subsidy. 
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Problem areas (as above) can be s11elled by the provision of equi va
lent g ra zing on stable land, improv<'d with subsidy finance. 

N.Z.F.S. photo: J. H. G. Johns, A.R.P.S. 

EQUIVALENT OFF-SITE CRAZING 

In order to establish and maintain an adequate protective 
vegetative cover on problem areas, it is desirable that Class 
V II I land should be ret ired. Cost sharing is available to en
courage high-country farmers to improve their lower land and 
increase its grazing capacity to make it possible to retire or spell 
problem areas without any overall loss of production. (As men
tioned under "Fencing", provision is made for a grant of the 
cost of fencing-off the Class VIII land). Subsidy up to $ 1 for 
$1 is available: 
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(a) On the co t of materials only, for fertilisers, seed and 
fencing. 

(b ) For initial developmental cultivation from virgin or 
browntop-reverted country, on the basis of a negotia
ted contract to determine the cost per acre, for 
materials and labour, to prepare and ow the area 
determined as reasonable to provide the necessary 
off-site grazing. 

( c) After consideration by the Council for such things as 
the initial cost of irrigation, drainage and clearing. 

Provision for equivalent grazing may be calculated on twice the 
stock units displaced from the Cla VIII areas. 

INITIAL TOPDRESSING AND OVERSOWING 

In special circumstances the Council will con ider subsidising 
the cost of materials only, for initial seeding and topdressing 
of severely depleted lands, subject to firm conditions of requisite 
spelling, lenient grazing and further topdressing, if nece ary, at 
the farmer's expense. Subsidy varies from $1 for $1 where 
erosion and runoff are evere, to $1 for $4 where they are slight. 

GENERAL 

An economic report and financial analysis is required by 
Council for all conservation programmes exceeding a total of 
$10,000. Council's approval in principle for a proposal is given 
for no greater period than five con ecutive yearly periods. At 
the end of this period a review of the actual cost and of the 
effectiveness of the work is required before Council will approve 
a further programme. The farmer is required to enter into a 
legal agreement regarding the financing of the plan, its comple
tion, and the maintenance of fences. 

Subsidy Scheme Reviews 

A committee appointed by the Soil Conservation and Rivers Contml 
Council to investigate economic aspect~ :of the present subsidy 
schemes has held several meetings. Some changes in the scheme and 
the amounts of subsidy may be made. -Ed. 

24 



· ·~ .... . 
. .,": ..... . . .... . · . ....... 

The Organs. Photo: L. Shand. 

ADJUSTMENTS TO ISLAND HILLS 
G. A. G. Frengley 

Farm Management Department. Lincoln College. 

Few high·'Country properties have remained unchanged since 
they were first settled. Island H ills is no exception but in many 
ways has undergone more changes in the last decade than others 
have in a century. 

History 
Originally the Island Hills run was a part of the Mandamus 

run which later was renamed the Glens of Tekoa. This run was 
settled by William McRae who acquired the titles to seven separ
ate freehold blocks as well as adjoining leasehold areas between 
1858 and 1866. By then the run comprised 105,522 acres. The 
Island Hills block was split off from the Glens of Tekoa in 1911 
when George McRae, a grandson of the original owner, pur
chased the property from the rest of the family. It consisted of 
18,225 acres and was grazed by him until 1928 when he sold it 
to Y. T. Shand. 

The present owner, Arthur Shand, took over the manage-· 
ment of the property for his father in 1929 after farming in 
North Otago. The homestead is situated 21 miles west of Cul
verden at the end of the Tekoa Road, 75 miles north of Christ
church. The property then comprised two distinct blocks. ( 1. ) 
The freehold extended north from the homestead to include all 
the lower altitude country. I t was bounded by the Mandamus 
river to the west and the Dove to the south-east. This area 
formerly totalled 5,000 acres and was divided into two, the Big 
Island H ills rising to 3,600 ft and the Little Island H ills rising 
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to 2,600 ft. There were al o three paddocks adjoining the 
homestead. ( 2.) The leasehold block is further to the north over 
the Mandamus river and totals 13,200 acres. It rises from 1800 
ft to 5,593 ft on Mt. Skedaddle and approximately two thirds 
of the area is over 2,800 ft. It is only partly fenced and is run 
as one block. 

At the time the property was purchased by Y. T. Shand, 
5,000 sheep were carried, consisting of 1,450 hoggets, 3,350 
ewes and 200 dry sheep. Until the mid 1930s these tock num
bers were maintained but they declined after this as pastures 
deteriorated. By the early 1960s 2,200 ewes, 820 hoggets, 400 
wethers and 110 breeding cows were carried. Lambing per
centage and wool weights had declined too. The run was 
rapidly reaching the point of no return by 1960 and in the 
absence of radical adjustments it would have been old. The 
severe fall in production resulted in a comparable decline in 
income and this was further aggravated by increasing costs. 

When first purchased by Y. T. Shand, access to the property 
was restricted by the Mandamus river. The first bridge, below 
the Glens of Tekoa, was built in 1931 at a cost to Island Hills 
of $6,000. The second bridge, close to the home tead, wa built 
in 1952 using all of the income from the record 1951 wool 
ales. If this cash had been available for development, the 

financial problems experienced from the mid 1950's may have 
been avoided. 

In the early 1950's fertiliser trials were laid down on the 
property by Professor T. W. Walker of Lincoln College. These 
showed excellent responses to molybdenum and sulphur but 
were not followed up because well meaning "friends" suggested 
that a topdressing and oversowing policy would create worm 
problems and affect the foraging ability of the stock. Both 
these suggestions were later shown to be quite wrong but only 
after another 10 years had passed and development of the 
property became necessary. 

A Land Capability Plan 

In 1962 an approach was made to the Department of Agri
culture to obtain a Soil Conservation plan. The property was 
subsequently surveyed and classified into areas according to their 
land capability. The recovery phase for the property had been 
initiated but the real problem lay in making this effective. There 
was a shortage of income, almost no cultivable country, and 
very limited safe winter country. 
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Fortuitously, the possibility of purchasing a 500 acre block 
of light land seven miles downstream against the Hurunui river 
arose in 1965 . This area has a typical Canterbury Plains cli
mate, ideally suited for lucerne hay and forage crops. Unfor
tunately, to finance the purchase of the block, a 1500 acre 
section of the freehold land had to be sold and was purchased 
by the Forest Service. Both the newly purchased block and 
the area sold to the Forest Service were almost entirely unfenced 
and could not be used effectively until the boundary fences were 
erected. 

At this time the late Noel H olmes prepared a soil conserva
tion programme which led to the retirement of the leasehold 
area ( 13,200 acres ) from most sheep grazing. The programme 
involved a subsidy of $10,300 and a total cost of $2 1,200. I ts 
purpose was to provide sufficient alternative grazing on the 
freehold and light land blocks to enable the leasehold land to be 
retired by 1972. It spanned eight years and incorporated sub .. 
sidies on 11 00 acres of over owing and topdre ing, 200 acres 
of cultivation fo r lucerne, and 165 chains of fencing. 

S.A.C. Finance 

The programme was quite satisfactory but because of the lack 
of income it could not be started. For th is reason an approach 
was made in 1966 to the State Advances Corporation for a 
development loan so that the property could pay its share of the 
programme and provide for all the other items not included in 
the soil conservation plan. These included the boundary fences 
( 400 chains) , four hay barns, and cattle and sheep yards. 
Further, the loan enabled the programme to be accelerated, 
through increased topdressing, with a subsequent increase in 
cattle numbers and som e sheep. In fact, a development plan 
became superimposed on the soil conservation programme and 
the two were carried out together. 

At this time the management of the property became com
plicated. Grazing had to be reduced substantially on the lease
hold area but to allow this, extra feed had to be provided in 
advance on the freehold and light land blocks. This led to 
ignificant changes in grazing management especially when the 

ewes and hoggets were kept on the lower freehold area instead of 
being carried through the summer on the high country. 

27 



Added to the management difficulties of changed grazing, 

culti\'ation, fencing and building construction, were the current 

account problems. All costs were met out of the current 

account as they occurred and the invoices had to be forwarded 

firstly to the Soil Conservation personnel to obtain the subsidy 

and secondly to the State Advances Corporation for the balance 

of the account. T he administrative delays occasionally resulted 
in critical rises in the current account. L uckily this account 

was handled by an understanding and tolerant tock firm. 

In the background are 'The Organs' on the leasehold block. T his area 
is now retired from grazing. Photo: L. Shand 



Changes 

Labour problems were largely overcome by using contractors 
whenever possible but the biggest difficulties did not arise from 
a. shortage of manpower but from the need for all members of 
the staff to adjust to new management. Sheep were no longer 
set stocked but were rotated on developed hill pastures; ewes 
and hoggets had to be trained to eat hay and fodder crops; Jambs 
were weaned onto high quality pastures and some fattened. 
Stock management was completely changed from the pre
development period. These adjustments proved difficult. 

Horse trekking in t he summer. The tri11s t ake t wo to fi ve days. 
Photo: Gladys Goodall. 



The most recent modification has been a swmg to pre-Jamb 
shearing to simplify summer management. 

While changes in sheep management were occurring, cattle 
numbers more than doubled, creating further grazing complica
tions. The improved pasture quality lifted the protein intake of 
the sheep. As a result the ewes tend to eat a much greater pro
portion of the roughage on the untopdressed blocks than form
erly and almost all the roughage on the topdressed areas. 
Tussocks are disappearing and the cattle now tend to compete 
with the sheep for the same feed. 

From a pasture control point of view the cattle are less useful 
than they were before topdressing. 

The ownership of the property has also changed. In 1967 
Arthur Shand became sole owner of the property and set up a 
partnership with his son Edwyn. The partnership works well 
and responsibility is gradually being transferred to Edwyn. 

As a separate activity from farming, Lesley Shand - Arthur's 
elder daughter - decided to run horse treks on the property, 
starting in 1967. Parties of up to ten people are taken for two 
to five day treks around the property during the summer. 
Musterers' huts on the property are used for overnight camps. 
The treks are interesting and are well supported. 

After all this, what is the position now? The boundaries 
of the property have been altered significantly; there is a sub
stantial new mortgage; the grazing management has been en
tirely changed; the ownership ad justed; the current account not 
yet improved; 6000 to 8000 bales of hay have to be made and 
fed annually and 50 acres of fodder crops are grown each year. 
There are substantial disadvantages, but these are heavily out
weighed by a large number of gains. 

Achievements 

Although the leasehold has been retired from most grazing, 
stock numbers have been increased. 
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T he numbers of stock carried on the property when it was 
purchased in 1928, at the start of the development programme 
and soil conservation plan in 1963, and at present are shown 
below : 

1928 1963 1970 

3350 Ewes 2200 H alfbred ewes 2480 Ewes 

1450 H oggets 820 H oggets 1260 H ogge ts 

200 W ethers and 400 Wethers and 1280 Wethers and 
dry sheep dry sheep dry sheep 

5000 Sheep 3420 Sheep 5020 Sheep 

11 0 Cows 205 Cows 

25 2 yr heifers 100 2 yr heifers 

16 1 yr heifers 70 1 yr weaners 

4 Bulls 10 Bulls 

155 Cattle 385 Cattle 

Further, the present stock carried are more p roductive than 
they were. The sheep are about 25-30 lb heavier, deaths much 
lower, the lambing percentage 10-·15 % higher and wool weights 
up 1-2 lb. Lambs can be fattened and sale sheep adequately 
looked after. The cattle productivity, however, is largely un
changed. 

T he prop erty is m many respects easier to manage. Access 
has been improved greatly by the road put through to the 
fo restry block ; staff are reasonably busy throughout the year 
in contrast to the bursts of work which used to occur ; there is 
adequate safe winter country which has minimised snow risk. 
T he p roperty is well fenced so that grazing management is simp
lified . 
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A. C. Shand, she1lherdi11g. Photo: L. Shand. 

Last!) , lhe property is financially secure. The gross income 
is almoot twice as great as in 1963 and net profits are rising. The 
propert) i11 no longer faced with the prospects of declining stock 
numbers and declining production. The present sheep numbers 
will be stabilised for the next year or two to allow their qualit)' 
to improve furlher and to a""ist in the reduction of the current 
account. Future prospccl<; arc excellent. Profitable develop
ment can be continued when it can be afforded, but the ri ks 
involved in future development should be minimal. 

The present state of the property reflects Arthur Shand's 
innate tenacity to overcome problems which few men would 
face up to at a similar time in their lives. 
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ESTABLISHMENT OF LUCERNE 
BY SODSEEDING AND OVERSOWING 

IN TUSSOCK COUNTRY 
Dr J. G. H. White 

Plant Science Department, Lincoln College. 

It is well-known that the key to pasture improvement in the 
tussock country is the introduction of high-producing Legumes 
follow.ng topdressing. White, red and alsike clovers have been 
used with considerable success, but Lucerne, as yet, has been little 
used except as hay stands on fertile river terraces. 

However, in the semi-arid (under 20 inches rainfall ) and 
parts of the sub-humid (20-35 inches rainfall) areas of these 
grasslands lucerne may have a considerable agronomic advan
tage over clovers as the basic legume under grazing. 

Rhizomatous and creeping-rooted lucernes may be the best 
varieties for this environment because of their greater persistence 
under grazing than hay types, and their ability to spread vegeta
tively. The rhizomatous creeper, College Glutinosa, developed 
at Lincoln College, has recently been released under certification 
and seed is being multiplied. Creeping-rooted Iucernes based 
on Rambler are also being bred and advanced lines selected by 
Mr T. P. Palmer of Crop Research Division, D .S.l.R. are under 
test in the field. 

Past experience has shown that lucerne is a much more diffi
cult plant to introduce into uncultivated country than clovers, 
and until recently, little information has been available on the 
best techniques to use T he Plant Science Department at Lin
coln College has been active in trying to fill these gaps and 
some of this work is summarised here. 
Semi-arid areas 

I t is in the semi-arid parts of Central Otago and of the south
eastern area of Mackenzie Country and of the mid-W aitaki 
where lucerne has its greatest advantage over clovers and where 
it can be introduced most economically. In these districts the 
zonal soils are brown-grey earths, of high pH and with good 
reserves of available phosphorus, and in many cases, sulphur, 
accumulated as sulphate in the subsoil. Consequently no lime 
or phoophate are required and sulphur is only needed initjally 
until the lucerne taproots reach the sulphur deeper down. 

Lucerne can be sodseeded on this dry scabweed country 
quite successfull y and large areas have been sown by this 
technique. 
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Opposite: Oversown lucerne. Vigorous growth can be obtained even 
under arid conditions where only scabweed and depleted pastures 
exist. Photo: R. Plummer from a transparency. 

According to T. E. Ludecke the best time to sow is in early 
autumn, well before the frosts, or early spring, using inoculated 
seed at 4-6 lb/acre sown into moist soil. Since the rabbit has 
been controlled, the vegetative cover on this scabweed country 
has increased rapidly and can offer considerable competition to 
seedling luceme. The use of herbicides may improve establish
ment where this is a problem. 

Much of the semi-arid country is too steep or rocky to be sod-· 
seeded but Department of Agriculture trials on steep slopes in 
the Omarama district show that broadcasting has distinct possi
bilities, and may be a practical proposition once such factors 
as correct time of sowing are ascertained. 

Sub-humid areas 
Lucerne has a place in sub-humid areas on dry, north-facing 

slopes, but is more difficult to establish here than in semi-arid 
areas. The main soils, yellow-grey earths, are slightly to mod
erately acid and may cause nodulation problems in lucerne. 
They generally require sulphur, phosphorus, and molybdenum. 
In addition, a denser plant cover is present, often dominated by 
danthonia ( N otodanthonia spp.) and this offers strong competi
tion to the seedling luceme. On slopes negotiable by crawler 
tractor, Mr B. L. Palmer, a farmer in the W aikari district of 
North Canterbury, has established luceme using a cheap cultiva
tion technique to eliminate competition from the resident vege-• 
tation. The danthonia, tussock and matagouri are disced in 
early winter, three or four months before sowing, harrowed, then 
either drilled or broadcast in early spring with 8lb of luceme 
and cover harrowed. The soil pH in the area is 5.8-6.2 and no 
lime is applied although a heavy rate of inoculum is used on the 
seed. 

Nodulation Problems 
Lucerne is particularly sensitive to acid soil conditions. Lucerne 

rhizobia (Rhizobium meliloti ) are much less tolerant of acid 
soils than clover rhizobia ( R. trifolii ) and are absent from most 
soils. Clover rhizobia can tolerate soil pH levels of 5.5 or even 
less, but luceme rhizobia prefer pH levels of 6.0 or higher, and 
nodulation failures are common if the soil pH is much below 
this. Acid soils also affect plant growth, and luceme taproots 
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are known to fork and grow sideways on meeting an acid sub-• 
soil. H eavy broadcast-liming, the conventional way of over-• 
coming soil acidity problems, is often uneconomic on tussock 
country, particularly in uncultivated areas. Cheaper method 
mu t be found. Fortunately, many of the soils in sub-humid 
areas on the steep dry sunny slopes have pH levels ranging from 
5.8-6.2. 

In this range lime pelleting of the seed may be sufficient to 
improve the soil environment for the lucerne inoculum and give 
good nodulation without further liming. 

Below this pH level, however, extra lime is likely to be bene
ficial. Our trials at Mesopotamia in the R angitata Valley (soil 
pH 5.5) showed that lime pelleting was essential for nodulation 
but the addition of broadcast lime timulated more widespread 
nodulation on the roots, with greater subsequent lucerne produc
tion. In soils with a pH below 5.8-·6 .0, lime pelleting on its 
own produces nodules as a cluster just below the crown of the 
plant and few el ewhere. The . pread of lucerne rhizobia from 
the crown nodules eems to be low and with creeping lucerne 
it may be difficult for "daughter" plants to become nodulated 
at these lower pH levels without broadcast lime. 

Nodulation may be assisted by using a heavy rate of inocu
lum on the seed. We have had good responses to higher than 
normal rates of inoculum both at Mesopotamia and at Hunua, 
Lincoln College's hill-country property in North Canterbury. 

All these practices, liming, lime pelleting and heavy rates of 
inoculum, are expensive and in the long term a cheaper solution 
to lucerne establishment on acid soils may be to produce species 
of Lucerne and strains of Lucerne rhizobia which are more toler
ant of acid conditions. We have become quite interested in 
this approach, and at Mesopotamia we compared the relative 
responses of three lucerne varieties of different genetic back
ground ( W airau, College Glutinosa and Rambler ) to four rates 
of lime (nil, lcwt and 5cwt of fine lime in drill row, and 2 tons 
broadca t, all per acre). Rambler showed much less response to 
lime than Wairau or College Glutinosa, indicating that it may 
grow relatively better at a low pH than the other varieties. 
Total yield of Rambler was much less than Wairau or College 
Glutinosa, however. Before selection for tolerance of acid oil 
will yield practical results much work is required by plant 
breeders and microbiologists. 
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Conserving lucerne hay on the ten aces and r iver flats can be com
plement ed by grazing -lucer ne on suitable hill country. 

T.G.M.L.I. photo. 

M ethod and T ime of Sowing 

I t is well-known that sodseeding is a more reliable method 
than broadcasting for establishing lucerne and our resul ts at 
both M esopotamia and W aikari confirm this. As compared 
with broadcasting, sodseed ing resulted in : 
(a) Earlier germination. 
( b ) Higher germination-an increase of l 00 per cent ( 63 .5 

per cent v. 31.5 per cent ) . 
( t.) Higher early survival of seedlings, particularly a t W ;i i

kari, the drier site, where only 23 per cent of the seeds 
which germinated in the broadcast plots reached the un i
folia te leaf stage. 

( d ) Improved nodulation-sodseeding resulted in a I 00 per 
cent increase in nodulated plants. T ogether with the 
higher germ ination and higher early survival of seedlings 
this resulted in almost six times the number of nodulated 
plants per unit area in plots which were sodseeded at Wai
kari, as compared with broadcasting. 

Sodseeding however, is impracticable on so much country 
suitable for lucerne that in spite of its obvious disadvantage$, 
broadcasting must still be considered as a practical proposition. 
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Sodseeders bring the seed in contact with moist topsoil. Widely used 
in the rejuvenation of downland pasture they are also suitable for 
introducing lucerne into depleted hill country. Photo : R. Plummer. 

If creeping lucernes are used even a small initial population 
may spread out quite rapidly. With broadcasting, time of sow .. 
ing is extremely important in successfully establishing lucerne. 
A germinating seed is extremely vulnerable to desiccating winds 
and drought when it is lying on the surface of the ground. A 
moist humid period of fou r to five weeks from sowing and with 
temperatures suitable for germination is essential for good estab
lishment from broadcasting. We have trials in progress looking 
particularly at this point. Our preliminary results suggest that 
for dry areas such as W aikari, steep slopes should be sown in 
late July-early August, extending to late August or September 
in areas where spring rain is more reliable. 

Time of sowing is less critical with sodseeding than with 
broadcasting provided the seed can be placed directly into moist 
soil, although early spring or early autumn would still seem to be 
the best times. 

Where seed was broadcast, the vegetative cover at time of 
sowing had an important effect on establishment. 

Where we removed the cover completely by burning, estab
lishment was poor, particularly at the drier site. The best cover 
was a dead mulch produced by killing the vegetation with 
herbicide. Cover was much less important with sodseeding as 
the seed was placed into moist soil. The main effect of ·the 
cover was to provide a moist soil and humid atmosphere for the 
germinating seed. 
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Type of Vegetative Cover 

Work by the Department of Agriculture on the Wither Hills 
in Marlborough has shown that legumes are extremely difficult 
to establish on dry sunny slopes dominated by danthonia. Dr 
Parle found that the problem was poor nodulation caused by 
a toxic material which killed the rhizobia in soils where clan-· 
thonia was growing. 

Most dry sunny slopes in sub-humid areas are dominated by 

danthonia, and if this establishment problem exists more widely 
than on the Wither Hills, then it may be a major factor 
adversely affecting lucerne establishment. 

Our results in North Canterbury indicate that the problem is 
widespread and that it is necessary to kill or at least severely 
check the danthonia before lucerne can be established. Hard 
grazing has little or no effect and it is necessary to either use a 
herbicide or cultivate. 

Paraquat at 8oz ai per acre has been reasonably successful in 
our trials but it only checks danthonia and doe not kill it . A 
mixture of Slb dalapon and 2lb ai of arnitrol is more effective as 
it kills all vegetation, but it must be applied seven or eight 
week before sowing and is expensive. The effect of herbicides 
or cultivation in assisting establishment of lucerne where dan
thonia is present is probably only partly an effect of reducing 
the toxic material present. Of considerable importance is the 
elimination of competition from the danthonia for moisture 
particularly and also for light. 

Both the Department of Agriculture and Lincoln College are 
carrying out further work on the use of herbicides for lucerne 
establishment and ufficient information should be available soon 
to make practical recommendations to farmers. 

In the meantime, however, where danthonia is present and 
topography permits, the most reliable method of establishing 
lucerne on sunny slopes is the use of a cheap cultivation tech
nique similar to that used by farmers in the Waikari district. 
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Conclusions and Recommendations 

1. Lucerne has an important place in the tussock grasslands 
particularly the semi-arid areas of Central Otago and the 
Mackenzie Country but also on dry slopes in sub-humid 
areas of Otago, Canterbury and Marlborough. 

2. Creeping lucernes, e.g., College Glutinosa, are likely to be 
the best varieties to use once seed becomes available. 

3. A soil pH test should be obtained before sowing. If the 
pH is 5.8-6.2 use lime pelleted seed . If it is below 5.8 
then lime will need to be broadcast as well. Using a heavy 
rate of inoculum will also help nodulation, especially where 
broadcasting. 

4. Sodseeding is much superior to broadcasting as a method 
of sowing because it places seed into moist soil. 

5. If danthonia is present, it is essential to check or kill it 
before sowing by the use of herbicide or cultivation. At 
present, cheap cultivation seems the best technique to use. 

6. Time of sowing is critical, especially with broadcasting. 
For sodseeding, early spring or early autumn are the be t 
times while late winter very early spring is the best for 
broadcasting. J. A. Douglas of the Department of Agri
culture has had satisfactory results from April broadcast 
sowings at Omarama. 

7. A reasonable ground cover is important for e tablishment 
where seed is broadcast, preferably a dead mulch produced 
by herbicide. 

8. A rate of 4-5lb of creeping lucerne or 6-8lb of W airau 
luceme should be sodseeded per acre. Rates should be 
increased if broadcasting is attempted. 

9. A low rate of fertiliser, basically sulphur, should be applied 
at sowing - 1 -2 cwt of S-super in semi-arid areas, and 
1Y:i-2cwt Mo-super in sub-humid areas, per acre. Use 
reverted super if odseeding. 

I 0. Obtain the advice of your local Department of Agriculture 
Farm Advisory Officer before proceeding with lucerne 
establishment by sodseeding or oversowing. 
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THE OVERSOWING OF LUCERNE 
ON STEEPLAND SOILS IN 

NORTH OTAGO 
J. A. Douglas-x-

Ruakura Agricultural Research Centre , Hamilton 

In many steep ungraded roadside cuttings in North and 
Central Otago the natural establishment, vigorous growth and 
reseeding of clumps of Lucerne is one of the features of an other
wise dry landscape. Maybe it is only a scientist's dream that 
the patches could be extended to clothe the dry hillsides in a 
swaying m ass of lucerne but the idea is not as far fetched as 
one may imagine. 

A number of the lower altitude steepland soils in the drier 
areas of the tussock grasslands already possess the exacting soil 
conditions required for good lucerne growth. Consequently 
the preconditioning by lime to adjust the soil pH as needed 
on most coastal plains soils is not required. Given inoculation, 
fertilizer and reasonable management there appear to he few 
reasons why lucerne will not thrive on these hillsides. The 
difficulty is establishment. 

This paper reviews some of the aspects and results of 
lucerne-oversowing experiments on dry steepland soils in the 
Omarama district, North Otago. 

Soils 
Lucerne requires soil with a pH of at least 6.0 on which 

to thrive. 
Reference to the General Survey of the Soils of the South 

Island (Soil Bureau Bull. 27, 1968 ) gives a good indication of 
the soils which may support lucerne without preconditioning 
with lime. Paddocks of these soils will vary greatly in pH but 
the figures do indicate that there is a large area of steepland 
with soil conditions naturally suited for the growth of lucerne. 

Some Steepland Soils with a Suitable pH for the Growth of Lucerne 
Soil Set 
Ale~andra 
Waitaki 
Omarama 
Arrow 
Hald on 

pH in 0-9 inches topsoil 
6.6 
6.5 
6.4 
6.2 
6.2 

(Soil Bureau Bull. 27, 1968 ) 

Acres 
93,200 
49,400 

241,800 
424,900 
254,900 

1,064,200 

*The author is a Field Research Officer with the Department of 
Agriculture and was previously domiciled at Oamar u.-Ed. 

42 



From 'Tara Hills' towards Om.arama. Lucerne is grown on some of 
the fan soils. It is on the hills that lucerne has potential as a per· 
manent pastu re s pecies. Photo: J. A. Douglas from a transparency. 

In addition to these soils there are some hill soils such 
as the Conroy, Meyer and Becks which although too broken 
or rocky for working by tractors also have a suitable pH for the 
growth of lucerne. 

It is on the portion o( these soil sets where oversown clovers 
fail to establish or do not persist because of severe drought 
that lucerne has a place. In many instances such country is 
still in scabweed, annual grasses and herbs. 

Soil Moisture 

In the semi-arid zone of the tussock grasslands the soils 
generally have a water content insufficient to meet the wilting 
point of most plants for about 6-9 months of the year. Under 
these conditions plants must be adapted to the environment if 
they are to survive. Lucerne's deep rooted habit allows it to 
grow and persist because of its ability to tap moisture that is 
unavailable to many other plants. 

The only period when soil moisture levels rise above wilt·· 
ing point for more than a few days is in the winter months of 
May to August. To have sufficient moisture for germination 
and early seedling growth of oversown seed, the sowing needs 
to be restricted to this winter period. 
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The water balance graphs described by Cox ( 1968 ) 
indicate, that as you progress from the semi-arid to the sub
humid zones, the period when soil moisture is suitable for seed
ling growth increases. For instance, at Alexandra the water 
deficit is zero between the months of May to July and avail
able water is utilized by October, but at Tara Hills High
Country Research Station the deficit is zero between April and 
September and the soil water available to plants is exhausted 
by January. 

The maximum opportunity for seeds and seedlings to grow 
is given when the time of oversowing is synchronised with the 
rise in soil moisture levels. Also involved in such periods is the 
restriction of growth by cold temperatures. The question of 
time of oversowing therefore becomes a little more complex 
with not only soil moisture to worry about but also the possible 
frost lift of seedlings. 

Inoculation 

There are no naturally occurring Rhizobium meliloti bac
teria in these soils, and to obtain effective growth of lucerne 
these bacteria must be introduced by inoculation of the lucerne 
seed with a culture of these organisms. 

These bacteria, coated on seed that has been lying on the 
soil surface, have a very high mortality rate. To ensure nodula
tion heavy loadings of rhizobia cells per seed are necessary. 
High temperatures and strong sunlight give a very rapid decline 
in numbers of rhizobia and therefore winter conditions are best 
for rhizobia survival. In simple terms sowing of inoculated 
seed needs to be timed so that when the seeds germinate viable 
rhizobia are still present. 

It appears reasonable that coating the seed with a pellet 
would give some protection to rhizobia in adverse conditions, 
but whether th is always occurs in the field is open to question. 

The Experiments 

With some of these points in mind five trials were laid 
down in the Omarama district during 1967 and 1968. Trial 
sites were on the W aitaki and Omarama steepland soils of pH 
6.2-6.6, on Tara Hills High-Country Research Station and on 
Omarama and Totara Peak stations. 
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In the three 1967 trials, April, July, and September sowings 
of inoculated and inoculated-lime-pelleted seed were compared 
when sown at 10 lb per acre, with and without 5 cwt lime per 
acre. The two 1968 sowings were made in April and August 
at 3, 6 and 9 lb of seed per acre, with and without 3 cwt of 
lime per acre. Sulphurized superphosphate was applied to all 
plots. 

All treatments were given 30-40 times normal loadings of 
'Adlife' luceme inoculant. Seed was broadcast by hand and 
plant establishment was measured by counting plants. All sites 
were ungrazed. 

Results 

Time of Sowing: 
In the 1967 season, April sowings proved best except at 

Totara Peak where the July sowings gave similar results. Sep
tember sowings were poor and this treatment was subsequently 
deleted from the 1968 trials. It is interesting to relate the rain
fall pattern for the period to the results. April was very much 
wetter than normal and the early spring month of September 
and October were drier than average. 

The Numbe1· of Lucerne Plants Established from Sowing 10 lb Seed 
Per Acre 

Plants per 10 square feet. 
Tara Hills Omara ma Totara Pk. Tara Hills Omarama 

1967 1967 1967 1968 1968 
April 10 27 19 19 102* 
July 1 8 22 NS NS 
August NS NS NS 28 63 
September Below 7 3 s NS 

NS- Not own. * Pre winter count. 

The 1968 sowings gave a much better establishment than 
in 1967 and both times of sowing gave good results. In this 
year the winter was the severest in recent years with snow lying 
for some weeks, but this was followed by a wetter than normal 
spring. This appears to have benefited the August oversowing. 

In the two winters frost lift was not a severe problem. 

Rate of Sowing: 
In the seed rate comparison in the 1968 trails 3 lb per acre 

lucerne seed gave 1-3 plants per square foot. Such a population 
would appear to be adequate and the seed rate practical. What 
we do not know at present is the repeatability of the results. 
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Seedling lucerne among scabweed on the Omarama Station plots. 
Photo: J . A. Douglas from a transparency. 

The Use of Lime: 

Lime-pelleted seed on ly proved beneficial in one of the 
six sowings in 1967. On the other hand 3-5 cwt lime per acre 
broadcast at sowing improved plant establishment. As the soils 
are already of adequate pH for lucerne growth and the amount 
added would do little to affect this, the increase in establishment 
appears due to the improvement of the colonizing ability of the 
seed-borne rhizobia. Subsequent sampling by Dr J. N. Parle, 
of Ruakura, found that rhizobia had spread as much as 12 
inches from the base of the established lucerne plants, particu
larly on the limed plots. Although this response occurred, quite 
adequate lucerne numbers were established on the unlimed plots 
and, given good inoculation, lime application appears 
unnecessary. 

The Production and Persistence: 

Hay production of over 1,000 lb dry matter for a single 
cut has been recorded on the best plots. A full season's growth 
has not been measured but the indications are that at least one 
sheep per acre could be supported on this hill country at present 
used for extensive grazing. 
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Oversown lucerne plots on Totara Peaks Station. Plots on the left are 
mainly of Septembe1· sowings. The contrast is not only in colour but 
also in production a nd feed value of the herbage grown. 

Photo: J. A. Douglas from a transparency. 

\.Vhere growth was left uncut good production took place. 
This implies that sparse stands could be thickened by allowing 
natural reseeding. The spread of rhizobia out from the existing 
plants supports this view that the seedlings could establish close 
to parent plants without the need for inoculation. In the places 

where cut seed-heads were scattered, numerous seedlings 
emerged. 

On the Omarama and Totara Peak sites the best lucerne 
plots look like a typical luceme hay paddock on flat country. 
Given sulphur superphosphate every few years the lucerne 
should last almost indefinitely at these sites, under the correct 
management. 
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Some Points in Conclusion 
Given reliable nodulation, seeding rates could probably be 

as low as 3 lb per acre. Unfortunately the inability to obtain 
high bacterial loadings per seed when using normal quantities 
of inoculant is a serious short-coming of this work. This problem 
is under investigation and until it i resolved the o·versowing 
of lucerne as a practical proposition must be treated with some 
caution. The trial work was purposely conducted with high 
rates of inoculant to overcome this problem. 

With improved inoculation techniques the future use of 
lucerne for oversowing dry hill country appears feasible pro
vided attention is paid to sowing in the winter eason when 
moisture conditions are good. 

In some instances where there has been good regeneration 
of the existing vegetation, competition of this vegetation may 
adver ely affect the lucerne seedlings. This appears the reason 
why lucerne establishment at the Tara Hills sites, where there 
was a reasonable covering of cocksfoot, was not as good as on 
the scabweed dominated sites. Trial work in the Marlborough 
district has shown that the use of chemicals to kill the existing 
sward before oversowing has proved beneficial for the establish
ment of lucerne. 

Once luceme is established on these low-altitude steeplands 
a change in stock management away from et-stocked blocks 
would be necessary. Lucerne will not tolerate continual grazing 
and such management will quickly ruin a well established stand. 

Rotational grazing is essential. Preferably with a large 
mob of sheep which graze for 1-2 week and are then moved 
on to give the lucerne a recovery period of 1-10i months. Such 
a system requires more fencing and more intensive shepherding. 
To offset this there is a considerable increase in stock carrying 
capacity. 
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PREPARATION OF HIGH-COUNTRY 
WOOL 

J. C. Simpson 
Wool Science Department, Lincoln College. 

Most wool produced in the high country is destined for 
use in apparel fabrics. Among the features considered in select
ing wools for these fabrics are fineness, length of staple, colour, 
vegetable matter content, and yield. Our traditional method 
of preparing wool in the shearing shed is designed to meet 
these requirements. 

Fibre Length 
The apparel manufacturer usually requires fibres of par

ticular length, depending on the standard and type of cloth 
the wool is to be used for. Fibre length will vary from the 
wanted average and the aim of the wool classer is to have this 
variation small. 

Processors may, for certain fabrics, blend many fibre 
lengths together. This i a skilled procedure in which the pro
portions of wool of various fibre lengths are carefully measured 
before blending. So for either group of manufacturers the 
requirement is for wool that is well prepared to give uniformity 
in the length of staple. This is one of the chief reasons why 
bulky or first pieces are kept separate from second pieces and 
lox. 

Colour 
Colour is a term referring to the scourability of wool or 

how it appears after couring. Colour has quite an affect on 
dyeing potential. When fashion favours the darker shades then 
the outlet for poorer coloured wool, which can be readily over
dyed, is easier than when lighter shades are in vogue. Shed 
preparation is aimed to keep those wools which will scour white 
eparated from those that are discoloured. This is one of the 

reasons for sometimes skirting the brisket wool off bellies. 

Foreign Matter 
Vegetable matter has to be removed by the manf acturer, 

either by mechanical or chemical means. Modern machinery 
has overcome many of the removal problems associated with 
eed. However, the manufacturer still prefers to buy wool that 

is free of vegetable matter. kirtings are taken because of this. 
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The presence of foreign matter in raw wool has little effect 
in the final stage of processing, but because processors are only 
interested in the fibre content of wool the other materials present 
are discounted in their buyer's valuations. 

The matter washed out in scouring consists of yolk and 
dirt. Yolk is an animal product but dirt is contamination which 
should be kept out of wool whenever this is physically possible 
in the paddock or the yards. Vegetable matter can also be 
minimised by pasture and stock management. The amount of 
dirt in the fleece depends on the type of property. Properties 
with exposed sandy banks can have a high incidence of contam
ination through the back wool or throughout the fleece. When 
back wool is sandy or dirty, this should be removed. 

Usually dirt will enter those parts of the fleece closest to 
the ground. This is the main reason for skirting, and keeping 
the pieces and bellies separated. 

Yolk 

Yolk consists of wax and suint. Wax is insoluble in water 
and its amount varies considerably between breeds and between 
sheep. In general there is more wax in the fine wools than in 
coarse wools. While wax is of importance in the classing of a 
clip it has little influence on other aspects of shed preparation. 

Suint is dried sweat. The amount produced does not vary 
much between breeds nor between sheep. It accounts for about 
10 per cent of the fleece weight. The solubility of suint leads 
to wide variations in yield, depending on the amount of rain
fall or on dipping practices or such things as the frequent cross
ing of rivers. An important point to note is that the suint pro
duced on 'the back of the sheep tends to wash out and accumu
late on the wool nearer the ground, namely the points and 
belly. This is one of the main reasons why these are separated 
from the fleece and from one another. 

Yield 

The following table shows how yields of each type of odd ... 
ment made at a main shearing compared with fleece wool grown 
under the same conditions in an average year. 
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COMPARISON OF YIELDS BETWEEN ODDME TS AND 
FLEECE WOOL 

Type Yield Length Colour General 

Necks 2-3% lower Same Same Usually contains vege-
table matter and fibres 
are entangled at tip. 

Bulky pieces 10% lower Same Same Colour may be poor in 
wet seasons. 

A Bellies 15% lorwer Same Same As in Bulky Pieces. 
B Bellies 20% lower Shorter Much worse 
Second pieces 20% lower Shorter Slightly Often colour is as 

worse good as fleece. 
Lox 25 % lower Very short As in Second Pieces 

Note: When there is little difference between the second pieces and lox they 
can be satisfactorily merged into one type. 

Weight of Skirting 

The amount of each type made may vary from year to 
year. This may be solely due to seasonal factors but normally 
it is due to differences in opinions on how heavily wool should 
be skirted. This applies particularly to pieces and necks. The 
key to the problem is to take off the parts which will leave the 
fleece a reasonably even unit. One of the worst criticisms of 
high country preparation is overskirting and this is serious be
cause once a portion is removed from the fleece it seldom 
receives a price anywhere near the fleece price. 

Variations Between Clips 

The following table shows how much difference there is 
between and within clips in the amount of fleece wool taken. 
As mentioned earlier seasonal variations have some effect but 
most of the differences are man made. 

PROPORTION OF FLEECE TO ODDMENTS IN SOME HIGH
COUNTRY CLIPS 

Property 
1 
2 
3 
4 
5 
6 
7 

Breed 
Corriedale 
Halfbred 
Halfbred 
Merino 
Merino 
Merino 
Merino 

(FIVE-YEAR PERIOD) 
Total 
Sheep 
Shorn 
8,800 
6,200 
8,800 

24,000 
7,200 
2,500 

13,300 
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Fleece as a % of total Clip 
High Low 1968/69 
73.3 65.7 71.1 
73.7 61.0 68.3 
74.7 70.0 70.0 
73.3 66.9 69.6 
77.1 74.7 77.1 
71.8 69.2 71.8 
77.7 68.9 74.8 



One of the contributing factors to the man-made variations 
shown above are the number of shed hands handling the wool 
and their skill at so doing. As a guide the approximate propor
tions that should be found in most clips are shown: 

Fleece 
Necks 
Bulky pieces 
A Bellies 
B BelJies 
Second pieces 
Lox 

% 
75 
3 
9 
7 

(often not necessary ) 

Suint is soluble in water and washes out when sheep cross rivers. 
- The Wilkin, Mt Albeit Station. Photo: D. Osmers. 



Dirt in wool is contamination. Moving sheer> olf sandy blocks some 
months befo1·e shearing may ensure higher prices for wool, 

T.G.M.L.I. photo. 
DisposaJ 

I am not going to deal with the meril or otherwise of sale 
by auction, private selling, scouring or any other method of sale. 
However, at present most of our wool is sold through the 
auction system and there are a few economics that can be made 
by preparing wool in the shed for market without further store 
classing or sorting. Store charges for binning and re-classing 
arc shortly expected to be 0.94 cents per pound for fleece and 
1.46 cents per pound for oddment<;. T he following table shows 
how this applies for various quantities: 

STORE BlNNI~G AND CLAS Jl\G CHARGE. 
(To be implemented 1971) 

Quantity 
Per pound 
333 pounds ( 1 bale ) 
1,000 pounds ( 3 bales ) 
1,333 pounds ( 4 bales ) 

Fleece 
$0.0094 
$3 .1 3 
$9.40 

$12.53 

Oddments 
$0.0146 
$4.86 

$14.60 
$19.46 

Grouping per bale 1.50 
With fleece wool it is ncce.~c;ary, when quantities are suffici

ent, to either employ a shed classer, or for the farmer to C'la. s his 
own wool. I do not propose to discu.<:S shed classing versus store 
classing but the oddment section is a different matter and one 
where costs can be cut. At the present time the auction regula
tions state that a main line of farm prepared wool must comprise 
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not less than four bales with a total minimum weight per line of 
1,000 pounds and a minimum bale weight of 200 pounds. There 
are exceptions to this regulation for speciality wools for which 
lines may be smaller. Single bales of straight oddments can be 
disposed of in Christchurch, Timaru and most of the North 
Island centres, by grouping or inter-lotting bales with other 
farmers ' wools of a similar type and description. The charge for 
this is $1.50 a bale. The saving for oddments prepared on the 
farm can amount to about $5 a bale for a four bale line or 
$3.30 a bale for wool that is grouped and this is on a 333 
pound bale weight which is low for oddments other than neck . 

It may be argued that lower grade wools sell better in 
larger lines. No doubt this is often the case but when prices 
are low there is little difference. When wool is grouped the 
size of the line is normally above six bales. The selling pro-· 
cedures may change and even now some buyers are asking for 
larger lines. But at pre ent the above argument holds and every 
dollar saved is a dollar gained. 

The following table shows approximately the number and 
kinds of bales there are for a range of flock sizes. It will be 
seen that the smallest clips can present at least a bale in each 
of the oddment groups. In larger clips main lines of over four 
bales can be made. 

No. Pounds Fl. Nks. 1. Pcs. 2. Pcs. ABels. B Bels. 
Sheep Wool Bales Total Lox 

100% 75 % 3% 9% 5% 7 % 1% 
1.000 10,000 30 30 22.5 0.9 2.7 1.5 2.1 0.3 
2,000 20,000 60 60 45.0 1.8 5.4 3.0 4.2 0.6 
::l,000 30,000 90 90 67.5 2.7 8.1 4.5 6.3 0.9 
4,000 40,000 120 120 90.0 3.6 10.8 6.0 8.4 1.2 
5,000 50,000 150 150 112.5 4.5 13.5 7.5 10.5 1.5 
6,000 60,000 180 180 135.0 5.4 16.2 9.0 12.6 1.8 
7,000 70,000 210 210 157.5 6.3 18.9 10.5 14.7 2.1 
8,000 80,000 240 240 180.0 7.2 21.6 12.0 16.8 .2.4 
9,000 90,000 270 270 202.5 8.1 24.3 13.5 18.9 2.~ 

10,000 100,000 300 300 225.0 9.0 27.0 15.0 21.0 3, 

Summary 
Higher grade wools should be skirted more precisely than 

lower grade wools and whatever the grade take off only those 
parts that detract from the fleece wool. Keep the various types 
separate from one another and uniform within themselves. 
Above all, prior to shearing avoid unneces.sary staining from 
dung or contamination from vegetable matter. 

In the disposal of wool aim for straight bales of each type 
and sell as a main line when sufficient quantities are available. 
Group or interlot quantities under those required for mains, in 
centres where this method of sale is available. 
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THE TRAINING OF MEAT INSPECTORS 
D. H. Crabb 

Informat ion Officer, Lincoln College. 

Eight seconds. This is the time a meat inspector at an inspec
tion point in any of New Zealand's meat processing works has, 
to decide whether to pas.5 or condemn a carcass. This is the 
time on the mutton or lamb chain; in the beef room he may be 
examining up to two carcasses a minute. Quickness of eye and 
hand, good concentration and an extensive knowledge of animal 
d iseases are necessary before an inspector can work at this pace. 

Where does an inspector gain this knowledge? He starts his 
career by serving a two year cadetship with the Department of 
Agriculture where practical and formal studies within the works 
a re under the control of the supervising meat inspector. 

Be low. left: A trainee inspector examines mutton lights (lungs) for 
t he presence of disea se. A senior inspector shows what to look for. 
Right : At the end of the mutton chain, each carcass is examined 
t horoughly. Photos: E. R.. Man gin. 





Opposite: On the beef chain skilled inspectors vet each carcass. 
Photo: E. R. Mang in. 

Also in the cadetship is a twelve week residential course at 
Lincoln College. Assistant Meat Inspectors as they are then 
known, come to the College after about nine months' practical 
experience in the works. These courses of concentrated formal 
training were started in 1964 at the request of the Department 
of Agriculture and over 700 students have so far passed through 
the course. Entrants are by this time 17-·19 years of age and 
have attained School Certificate standard or its equivalent. They 
also have a practical knowledge of the rudiments of meat inspec
tion. For example, they can identify the different breeds of 
stock brought into the works and can identify normal or abnor
mal carcasses, organs and tissue . At this stage, for instance, 
hepatitis or parasitic cysts of the liver can be identified. The 
reason why and how these and many other diseases develop, and 
the subsequent judgement of diseased carcasses is taught during 
the Lincoln course. 

At the College the students live in comfortable accommoda
tion provided by the Department of Agriculture and become, 
temporarily, some of the 1100 students studying agriculture and 
horticulture. 

The course is hard. Over three hundred lectures, discussions, 
demonstrations and laboratory periods are covered in this twelve 
week course - not the sort of course one would expect to be 
enjoyed by those choosing an essentially practical career. How
ever there are very few drop-outs and the students all accept the 
study as a necessary part of their training. 

Now our students start to study the biology and chemistry 
associated with animal growth and disease. They study the many 
disea es themselves, how they develop and spread and how they 
are transmitted. They also study ante-mortem and post-mortem 
examination of carcasses and organs; and the Acts, Regulations 
and Procedures under which the Meat Inspection Service 
operates. Finally they study personal hygiene and man manage
ment. This latter will be of importance when they are back on 
inspection points within the works and dealing with problems 
associated with killing, dressing, processing and packaging. 

Before arriving at Lincoln, students would be aware of the 
neces ity to well feed and rest animals prior to slaughter. Now 
the reason why is explained. 
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"An animal that has been well fed and adequately rested prior 
to slaughter will provide a carcass of superior keep ing qualities 
compared with a carcass from a poorly fed and exhausted 
animal. The well fed and rested animal has an adequate 
amount of glycogen present in the muscle cells. After death 
this glycogen allows anaerobic glycolysis to continue to the 
pyruvic-acid and lactic-acid stages. Lactic acid accumulates in 
the tissues and lowers the carcass pH . A pH factor of 5.4 will 
discourage the growth and multiplication of most of the meso
philic bacteria whose presence in great numbers would lead to 
spoilage, and perhaps eventual food poisoning of the consumer." 

These extracts from a lecturer's notes show the depth to which 
a trainee's knowledge is expanded. Terms used must be explain
ed and amplified, demonstrations and if possible laboratory 
experiments arranged. 

During the course a series of tests are used to chart the 
students' progress, and examinations are held at the end of the 
course. These consist of oral and practical examinations and 
seven hours of written papers. 

Thoroughness is importa nt. The accepta nce or rejection of New Zea
land meat on international markets depends on the competence of the 
meat inspector . Photo: E. R. Mangin. 



Oii-duty accom modation fo1· course personnel at the College. The 
bu ildinA" was funded by the De1>artment of Agriculture. 

Photo: E. R. Mangin. 

Successful completion of these mean that the trainees go back 
to the works with a deeper knowledge of their ubject. They 
can now start to apply this knowledge gained but continue to 
study under supervision. On the more practical side - As.5ist
ant Meat Inspectors may be given more responsibility while 
working on an inspection point. They are not yet, however, 
fully qualified. 

ProjeCL<\, f urthcr study and practical experience bring the 
two-year training course to an end. 

Now the trainees sit a final examination before a Board of 
Examiners appointed by the Director-General of Agriculture. A 
Certificate of Competency from the Department and a Certi
ficate o f Meat I nspection from Lincoln College are issued to 
sueeessf ul candidates. 

Even now a meat inspectors training is not complete. At 
some later stage he will probably attend an eight week Ad,·anc
ed M eat I nspectors Cour<>e at Lincoln. 

Over I 00 inspectors have now pa.:;.~cd through this course 
designed to equip more senior men for higher positions within 
the M eat Inspection Service. 

Eight seconds is not a long time to examine a carcass and 
decide whether the animal suffered from any of over 80 diseases, 
any one of which would call for condemning the carcass in 
whole or in part. This skill can only be achieved through train
ing and long experience. 
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A worker was1> entering the nest. Another leaves, carrying balled-up 
mud. Photo: J. T. Darby 

THE GERMAN WASP IN NEW ZEALAND 
J. T. Darby 

Otago Museum. 

In April 1945 at Te Rapa, H amilton, seven nests of the 
German Wasp ( Vespula germanica ) were discovered over an 
area of fifteen square miles. Six years later observations by 
C. R. Thomas of the Plant Diseases Division, D.S.I.R. revealed 
6,048 nests in an area of 31,565 square miles. Today it would 
be a herculean task to even estimate the number of nests but it 
would be safe to say that the wasp is now well established 
throughout most of New Zealand. They could be active to 
4000 feet and have been known to feed on the carcasses of 
freshly slaughtered deer in the mountain areas. 
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The life history of the wasp is probably one of the best-known 
of all insects. In autumn following mating, queen wasps seek 
out suitable areas to hibernate. These range from old sacks to 
the eaves of houses. In the warmer weather of August and 
September they begin to feed and seek out suitable nest sites, 
usually in crevices in the ground or along rocky banks. In New 
Zealand some have departed from their ground nesting habit to 
build aerial nests, particularly in trees. A number of these 
structures, composed of many colonies, have been found to be 
over 14 feet in length with a diameter of up to five feet. 

The nest built by the queen is relatively small and serves to 
generate the first brood of workers. Egg laying to emergence is 
from four to six weeks. Once the first workers have emerged 
the queen will devote her time to egg laying leaving the workers 
to enlarge the nest by adding new combs. They al o feed the 
queen, the workers and the larvae. 

In late summer and early autumn drone larvae (males ) and 
maiden-queen larvae hatch out in considerable numbers. It 
is a t this time tha t workers may become a nuisance to orchard
ists and bee keepers by collecting sweet foods for the drones and 
queens. 

The social heirarchy of the wasp nest i most interesting. Food 
supplied to other members of a nest is not always easily gained. 
The normal procedure for the exchange of food between two 
wasps is by stimulation of an area between the lower mandibles 
of the wasp supplying food by the antennae of the wasp begging 
for food . French scientists have shown a definite social domin
ance even with worker wasps. That is, some workers have to 
take a subordinate position (by lying down ) to other workers 
before they are able to receive food . 

ewly hatched workers have to adopt a recumbent position, 
and learn the correct set of signals before they are fed. As long 
as the queen is the dominant member of the community, work
ers feed her spontaneously with no need of prompting. When 
her attractive power is on the decline she too will be fo rced to 
beg for food in a reclining posture. Eventually she is totally 
ignored by workers and must live by forcing the la rvae to regur
gitate food. The decline of the queen coincides with the 
appearance of drones and maiden queens, and the decline of the 
colony. 
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The wasp has been labelled pest, and a few people would dis-' 
agree. However, it does have some good points. From Febru
ary to mid March and early April their diet is almost wholly 
protein. Much of this consists of harmful insects such as flies 
and caterpillars. It has been claimed that wasps can cause a 
substantial decrease in the blowfly population. Certainly many 
European entomologists consider that the beneficial activities of 
the wasp far outweighs its nuisance value, and having seen a 
wasp catch a blowfly on the wing- bring it to ground- snip off 
its head and wings and take off with the carcass- all in a matter 
of five seconds, one cannot but seriously consider its more useful 
attributes. However, from mid April to the end of May worker 
wasps develop an insatiable desire for anything sweet. 

At this time they may do considerable damage to fruit 
(although most of the crop will be harvested by April ) and their 
attention to beehives labels them as pests. There is very little 
that can be done to prevent wasps robbing beehives other than 
the destruction of their nests in the vicinity. 

The workers occasionally feed newly emerged maiden queens 
but totally ignore adult male . Males have longer antennae 
than any other members of the colony; they are so long that it 
is physically impossible for the male to stimulate the worker 
wasp correctly so that it is fed. Adult drones attempt to force 
workers to regurgitate but are generally unsuccessful. This 
results in the drones, as also the maiden queens, visiting the 
larvae and forcing them to regurgitate. Such behaviour fre
quently results in aborted broods and usually the ultimate decline 
of the colony. 

It is improbable that New Zealand will be rid of wasps but 
a fair measure of control can be had by poisoning the nests. The 
technique of pouring petrol into the nest at night and stopping 
up the outlet before firing seems to work well- but petrol should 
be handled with care. In addition the trapping of foraging 
queens during autumn and early winter, using a container of 
dilute beer, can eliminate many potential nests. 

A DEMAND FOR FOOD 
In 1965 there were 1.5 billion people living in the develop

ing or less developed countries which the United Nations classi
fied as Zone C-South America, Africa, the Middle East, India 
and South-East Asia. With a 2.6 per cent population growth 
and assuming no world cataclysm, the population of Zone C 
will have grown to 2.5 billion by 1985- demanding an 80 per 
cent increase in food production. 

A. T. G. McArthur - Opening address Lincoln College Fiel d Day. 
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RANDOM SELECTIONS 
UNESCO Publications 1970 Catalogue 

Soil Biology - Reviews of Research 
Chapters on: methodological problems in soil biology; the 

biological fixation of atmospheric nitrogen by free living bac
teria; ecological associations among soil micro-organisms; 
biology and soil fertility; microbial degradation and biological 
effects of pesticides in soil. 1969, 240 p. Paper/ cloth. 
Methodology of Plant Eco-physiology 

Proceedings of Montepellier symposium. Edited by F. E. 
Eckardt. Environmental factors; physiology of plants consid
ered individually; physiology of plant cover. Composite 
English/French. 1965, 531p. Cloth. 
The Use of Analog and Digital Computers in Hydrology 

Proceedings of Tucson symposium. A contribution to the 
International Hydrological Decade. The use of analog and 
digital computers in hydrology is one of the areas of modern 
hydrology in which a great advance has been made over the 
past 10 years. In order to bring together the analog and digital 
specialists and the practising hydrologists, the Co-ordinating 
Council for the International Hydrological Decade ( l.H.D. ) 
recommended the organisation of this symposium, which was 
held at Tucson, Arizona, in 1968. In keeping with the general 
policy of the l.H.D. the symposium covered both applications 
to surface and groundwater studies and their inter-relationships. 
Composite English / French, 1969, vol. 1, 344 p.; vol. 2, 411 p. 
Paper/ cloth. Co-edition U nesco / The International Association 
of Scientific Hydrology, Belgium. 
Floods and their Computation 

Proceedings of the Leningrad symposium, August, 196 7. 
A contribution to the International Hydrological Decade. The 
symposium was attended by 248 participants, representing 33 
countries. One hundred and five papers were discussed and are 
reproduced here. It is hoped that the proceedings will be of 
value in transmitting various techniques and theories concern
ing the computation of floods and in establishing methods of 
flood prevention and control. Composite English / French. Vol. 
1, 589 p.; vol. 2, 396 p. Paper/ cloth . Co-edition Unesco/ 
WMO/IASH. 

New Zealand distributors: Government Printing Office, 
Government Bookshops, Rutland Street, P.O. Box 5344, 
Auckland; 130 Oxford Terrace, P.O. Box 1721, Christchurch; 
Alma Street, P.O. Box 857, Hamilton; Princes Street, P.O. Box 
1104, Dunedin; Mulgrave Street, Private Bag, Wellington. 

63 



A SURVIVAL 
SPECIAL 

Man 
Against 
Nature 

R. M. 
Lockley 

BOOK REVIEW - Man Against 
Nature 

FIRST PUBLISHED 1~ NEW ZEALAND 1970 BY 
A. H. & A. W. REED - in association with Anglia 
Television's Natural History Unit, 239 1>1>. 

There is some of the fabled curate's egg about this 
"survival" s1>ecial on New Zealand wildlife. Though he 
acknowledges the advice and inspiration of an impressive 
number of wildlife expe1ts, )Ir Lockley has on occasion 
strayed from credibility. Most of the objections which 
may be levelled at the over-emotive prose stem from a 
s ingle weakness. The author bases his 1>osition on a false 
premise - that it is possible to have preservation of pris
tine wilderness and development for 20th century western 
man both in the same place and at the same time. Such 
a personalised view of the conservation ethic has lead M1· 
Lockley to ignore the total environment approach inherent 
in landscape design and integrated management for rnul
tit>le use of llatural resources. 

Editor of the British Survival S1>ecial Series, Colin 
Willock, states that "this book is an account of a tragedy 
that may be on the ve1·ge of disaster". The a uthor, too, 
makes si milar statements often in very emotional lan
guage. However, much of the material contained in th is 
book of 239 pages and 24 1>ages of photographic plates 
cannot be used in sup1rnrt of such extravagant claims. 

The text is divided into a preface, postscript, appen
dix and eleven cha1>ters. Text chapters deal in turn with 
the pre-polynesian natural world ; arrival of the 111aol"i; 
his social order and life in the wilderness; the coming of 
European man is seen as anathema to Maori culture. 

Development of South Island high-country sheep runs 
has been portrayed by the activities of Samuel Butler at 
"Erewhon", Charles Tripp and John Acland at Mt Peel 
and Sam Chaffey at .Mt Possession. References from 
Guthrie-Smith's "Tutira" are used to describe pioneer 
North Island farmi ng and bush clearing. Mention is 
made of problems in Maor i land tenure and development. 

A chapter follows on animal exterminations which 
have occurred or are a bout to occur during human occupa
tion of these islands. Moa, takahe, kakapo, bush wren, 
laughing owl, hnia, native quail, stitch bird, saddleback 
and kokako are given prominence. Attention is given also 
to the valiant attempts by the Wildlife Branch to main
tain fai ling populations of rare birds at the Mt Bruce 
Native Bird Reserve. 



Mr Lockley has focussed on the introduction of animals to 
New Zealand in a chapter entitled "Acclimatisation Madness" . 
While covering very familiar ground, his comments occasionally 
strike a responsive chord in dealing with past ignorance and pre
sent attitudes regarding such animals as rabbit, rat and hedge
hog. The story continues with the effects of large grazing mam
mals, deer, opossums, and wallabies in the "Ravaged Forest" . 
The ambivalence in our feelings toward the noxious introduced 
animals is emphasised by a comment on the exceedingly rare 
Parma . wallaby (Ka wau Island ) now extinct in Australia. 

The success of introduced game bird such as Canada 
goo e, mallard, Californian quail, black swan, and grey duck 
has been rather unsympathetically treated. On the other hand 
fresh-water fish acclimatisation is seen as a signal achievement. 
Chapter 9 on the animals of river, lake and sea coast is among 
the most interesting in the book. 

A chapter called "Today" comments on Maori-Pakeha 
relations and refers in particular to "Maoritanga" , development 
of land, national parks and reserves, State Forests and wildlife 
protection. The sketchy treatment of each of these absorbing 
subjects leaves much unsaid. For example, there is a descrip
tion of agricultural development by the Maoris of the Ngati
Tuwharetoa. But no mention is made of their participation in 
the exciting Taupo Development Scheme involving exotic 
forestry, agriculture and native bush reserves on several hundred 
thousand acres of tribal land around Lake Tau po. 

The concluding chapter on "Tomorrow" is disappointingly 
short. The author mentions few of the issues in which New 
Zealander are currently moving toward wise conservation and 
management of their land and wildlife. Mr Lockley has clearly 
a very deep love for nature, some of his descriptive passages 
having a lyrical quality. More often than not, however, th~ 
author is moved to almost mawkish exaggeration. The writing 
suffers, too, as books on these Antipodes written by Europeans 
frequently suffer, from a subtle but continual distortion of fact 
and feeling, possibly due to lack of insight. This is not the case 
with historical statements where Mr Lockley has done some 
excellent reading. The sections on the arrival of the Maori and 
on "pakeha poison" include some very informative and imagina-· 
tive writing. This reviewer felt keen disappointment to find the 
account of the Maori-pakeha land wars in the second half of 
the 19th century hardly mentioned at all. 
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There are relatively numerous errors in biological nomen
clature and some in fact or interpretation throughout the book. 
Apart from these Mr Lockley will gain little sympathy for his 
annoying use of direct speech quotations from New Zealand 
biologists. These statements often appear somewhat apocryphal 
and more a device for giving credence to views held by the 
author. Consequently, the book may succeed in entertaining 
nature lovers in Britain but it cannot but be read with reserva
tions in New Zealand. 

The book is printed on low quality paper making it rather 
more bulky than necessary. The colour prints vary from inade
quate to excellent. Those dealing with the landscape are especi
ally poor and give a false impression. The author should be 
commended for his intention which was outstanding. Unfor
tunately the final result, assisted by a misleading title, falls far 
short of its intended goal. 

There is no doubt that teachers, lecturers, scientists and 
amateur naturalists are long overdue for a popular, well
illustrated book on nature conservation in New Zealand. Such 
a book must derive a philosophy of wise management of biologi
cal and physical resources from a natural history of both poly
nesian and pakeha. It must also include the present day 
environmental consciousness of all those who have experienced 
both the Manapouri controversy and the National Physical 
Environment Conference. There is every hope that some com
petent and far-sighted author will write such a book. 

G.T.D. 

FIND THE OTTER 
G. A. Pol lock·* 

Recent revival of interest in the South Island otter which 
was first reported by Haast as sighted near the upper Ashburton 
in 1861 and by others in various places since, will, it is hoped, 
result in a more determined and systematic effort to establish 
its existence and present distribution. 

City naturalists are handicapped because otters are so 
elusive and there is little chance a mere day excursion to even 
the likeliest stream will produce any positive result. The best 
prospects are shared, on the one hand, by constant anglers 
and on the other by country people who are able to keep likely 
sites under regular observation. 
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Readers probably have a general idea of the creature's 
appearance. The otter has been called a water weasel and 
though larger than the weasel it has most of the bodily contours 
of the mustelid family to which both belong. It is bulky in 
relation to its length and has a distinctive tail, flattened horizon
tally and tapering from a broad base. It is about half as long 
as the head and body. The underfur is soft and impervious to 
water. The longer guard hairs when wet give the coat a spiky 
appearance. Colours vary but the commonest mentioned in 
local reports are a chocolate brown or a slaty grey. 

You are most unlikely to see one- certainly not at the first 
attempt, for besides being very rare otters have habits which 
seem designed to frustrate any deliberate search. They are 
mainly nocturnal, submerge at the slightest alarm, and swim 
under water until reaching cover; so the best hope is an all
night vigil on a stream which they are known to be working. 
As the animal is solitary and nomadic, seldom staying long in 
one area, to find such a stream is quite a task in itself. 

As Haast demonstrated, tracks are the most likely signs 
which can help provided your stream has fine sandy beaches or 
soft mud-banks capable of showing marks. Haast did not have 
to contend with the opossum whose forefoot can produce prints 
sufficiently otter-like to deceive anyone but an expert. If there 
are five toes evenly spaced in an arc around the central pad, and 
the claws are joined to toe pads to give a pear-shaped appear
ance, you are well on the way. But if there is a prominent 
"thumb" or the claw marks are detached from the toes, you 
have probably been fooled. 

There is one infallible test that applies under favourable 
conditions. The otter has inter-digital webs on all feet. The 
webs will show as a line between the toe pads. Nevertheless 
even doubtful prints should not be scorned; take a photograph 
or a plaster cast- the experts will tell you if you are wrong. 

In Britain great attention is paid to the otter's "sprain ts" , 
the faeces which he leaves in prominent positions, apparently as 
a sign of territorial claims. When fresh these are black, cylindri
cal, very slimy, with a musky but not unpleasant smell. They 

*The author, retired solicitor and naturalist, is anxious to prove 
or disprove the existence of the otter in New Zealand. We think 
this project is worthy of assistance.-Ed. 
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may be found on flat rocks in mid-stream or on shingle banks, 
sometimes in runways or at the entrance to "holts" in which 
otters spend their daylight hours. It must be confessed that 
such spraints have seldom, if ever, been found in New Zealand, 
and it may be we have a species whose habits are significantly 
different to those of known species. This is good reason why 
any likely evidence should be collected for microscopic 
examination. 

Beware of being tricked by the pukeko which can leave 
faeces of similar appearance in these locations. Pukeko droppings 
are much less slimy. 

Examine first the more placid streams or pools in the larger 
creeks. If any signs have appeared, yours must be a night of 
silent vigil, preferably by a moonlit pool. Choose an elevated 
position down-wind- and leave that pipe or cigarette at home. 
Perhaps you may be lucky enough to sight a V-shaped wake in 
the water and "a small round head like a seal's" . 

Good watching. 

\ 

The Oner : Docs it exist 
in New Zealand? 
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THE MT BENGER AND MOA FLAT 
CONSERVATION DISTRICT 

G. A. Bain 

A review of a co-operative effort between the Otago 
Catchment Board and a representative committee 
of runholders by the committee's chairman, with a 
postscript by the Board 's field representative , 
Mr G. Anderson , Division Soil Conservator. 

The Mt Benger Conservation District was formed in 1958 
with an area of 60,000 acres. An additional 45,800 acres in 
the Moa Flat district was added in 1962 giving a total area of 
105,800 acres. The area may be summarised as follows: 

Altitude: 

Slope: 

Vegetation: 

Erosion: 

Stability: 

Land U tilisa ti on: 

Land Improvement 

500 ft to 5,169 ft. 

Moderately steep. 

Dominantly fescue and snowgrass 
tussock. 
Moderately severe slumping and 
tunnel gully erosion at low alti
tude. 
Good overall, especially at higher 
altitudes. This reflects good fer-' 
tility, a high standard of run 
management and rabbit control. 

7 5 % pastoral 
14% pastoral and cropping 
6 % orchard and pastoral 
5 % orchard 

Development has proceeded steadily on all properties since 
the district was first constituted, especially in recent years. H ow
ever, most of the work has been done without subsidy, owing to 
the high natural stability of the soils and limited erosion, 
although subsidies have been paid for a variety of works, includ
ing conservation and cattleproof fencing, chisel and aerial seed
ing, and tunnel gully control. The construction of firebreak 
access tracks has received a high priority - 30 miles have been 
constructed and are properly maintained. Cattle are carried on 
all properties with pastoral land. 

69 



Historical 

Following a request in 1958 by 25 farmers from the Mt 
Benger district for "exemption from burning-off restrictions'', 
preliminary reports on the soils and the land use of the region, 
with special reference to depletion, erosion and runoff were 
obtained. At the request of the Board, M essrs A. F. Mark, 
J. K. Hill and B. Douglas produced a Land Capability Survey 
of the Mt Benger district. I personally believe it was this report 
more than any other factor which influenced the Board in mak
ing a favourable decision. It was evident from these reports 
that while there was some erosion and depletion the condition 
of the land was generally good. Much of the area is occupied 
by second and third generation farmers who, by oversowing and 
topdressing and good land management, have brought about an 
overall improvement in the last few decades. 

A relaxation of burning control was consequently considered 
safe and worthwhile if, in return, the farmers were prepared to 
apply further conservation land-use practices. However, a 
degree of control of burning wa5 still thought nece5.5ary and best 
exercised by a local committee acting for and responsible co 
the Board. 

At this juncture it might be pertinent to mention that we had 
the distinct feeling the decision by the Board to form a local 
committee was not a unanimous one. There arc presently 42 
ratepayers in the district and it is satisfying that the ratepayers 
over the years have not let down those Board members who 
expressed their confidence in the locals. Indeed, two further 
such areas have been formed in O tago. 

Proposals to establish an organisation for local control and 
for co-operation with the Board were submitted by the Chief 
Soil Conservator and were adop ted by the Roxburgh Borough 
Council, by Board, by local farmers, and orchardists and were 
as follows: 

The committee shall consist of five members: 

( 1 ) The Central Division Soil Conservator, Otago Catch-
ment Board, who shall be chairman; 

(2} Two members representing the runholders; 
( 3 ) One member representing the orchardists; 
( 4 ) O ne member (nominated by the Borough Council ) 

representing the Roxburgh Council. 
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Functions: 

The more salient points were-

( 1 ) To speak for the runholders to the Board's soil conserva
tion committee if necessary; 

( 2) To ensure that deterioration of the vegetative cover docs 
not occur; 

(3) To report annually to the December meeting of the 
Board's soil conservation committee. This report will 
contain sections describing: 
(a ) the general condition of the area, 
( b ) a map hawing the areas burnt in the previous ilea· 

son, 
( c) the incidence of areas ( if any) showing signs of 

depletion and whether or not they haYe impro\'ed 
or worsened during the year, 

( d ) the incidence of accidental fires (if any ) and the 
success with which they were controlled, 

( e) the extent to which run holders ha\'e co-operated 
with the committee to prevent abuses and the way 
thev have ~isted one another to control their 
buim, 

( f ) ways in which the Board could assist the run holders 
to achieve its objectives of soil conservation and 
stream control. 

The fruitgrowe rs a re represen ted on the committee. The orchards 
occupy much of the fl at and ter raced la nd near the Clutha. 

T.G.M.L.I. photo. 
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The arrangement was to operate for an initial period of five 
years but Board reserved the rjght to revoke its decision at any 
time. Burning is authorised only between the 1st May and the 
30th September. While the immediate purpose was to establish 
a partnership between the Board and the people of the Mt 
Benger district for the control of burning off, the Jong term 
objectives which were discussed! with the farmers concerned and 
agreed to in principle were: 

l. To reduce the area burnt to a minimum, particularly 
on the high-altitude snow tussock areas; 

2. To burn at the best time- when conditions are suit
able for a light burn-and only on areas not depleted 
or eroded; 

3. To adequately spell after burning where this is neces
sary for good pasture recovery; 

4. To ensure that fires are fully controlled; 

5. To consider the adoption of alternatives to burning 
such as the greater use of cattle, further oversowing, 
and topdres.c;ing, additional fencing, and mob stock
ing; 

6. To promote conservation land use through the adop
tion of run conservation plans after the completion of 
a land capability classification of the region. 

The Land Capability Survey now provides a factual basis for 
discussing and planning with the land owners the appropriate 
action to achieve these objectives. 

I think it can be fairly claimed that this has been a very suc
ces.5ful organisation, extending beyond the original purpose of 
delegation of authority to approve burning-off operations. It 
has been of considerable assistance not only to runholders but to 
the Otago Catchment Board. 

I have asked our local soil conservator, Mr Graeme Ander
son, if he would be good enough to sum up the situation as he 
sees it after nearly 12 years of operation. 
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DISTRICTS AMALGAMATE 

On the 4th November, 1970, the Mount Benger and .Moa Flnt 
and the Roxburgh East and Teviot committees met and carried a 
notice of motion that the conservation districts combine under one 
committee. The committee is to comprise a chairman, deputy-chair
man, three representatives from each district committee, one nominee 
of the Roxburgh Borough Council, a nominee of the Fruit Growers' 
Federation, and with the Divisional Soil Conservator as secretary. 
The motion will be finally ratified at an inaugural general meeting in 
June, 1971.-Ed. 
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Postscript 
My association with the Mt Benger and M oa Flat Conserva

tion District commenced in 1962 on my appointment to the 
Otago Catchment Board's Central Division. I was chairman of 
the committee and latterly its secretary. 

The relationship between the committee and the runholders 
has been cordial. Much has been achieved through under-· 
standing and a spirit of co-operation. Although problems have 
arisen from time to time there have been none so difficult that 
agreement could not be reached in discussions between the 
Board and nmholders. 

Mr Bain was elected chairman in 1963. Over the ensuing 
period a great measure of confidence has built up between the 
Board and the elected committee of runholders. 

As the Board's field officer responsible for the area, I find 
considerable advantage in conferring with a representative com
mittee. The amount of time involved in field inspections for the 
issue of burning permits has been greatly reduced. Runholder 
contact is not lost because inspection of the area must be made 
to map and collate information for the annual report to the 
Board. 

The area burnt annually, varies depending on seasonal factors. 
It has ranged from 1 % to 1 7 % . The average over the last 12 
years is about 7% on both the mid-altitude snowgrass country 
and the lower fescue tus.sock area. The biggest area comprises 
tussock on fescue/ browntop country which is to be improved by 
oversowing and topdressing, and areas of scrub or woody shrubs. 

Fire control has been good as well as neighbour co-operation 
and judgement of weather conditions. With the odd exception 
the committee has not hesitated to issue cautions and call out 
manpower to control fire. 

From the Ettrick flats looking across to the fore-hills of Onslow View 
Station (on the r ight). The elevation is 2000 ft but Mount Teviot 
on the east boundary rises lo 3206 ft. T.G.M.L.I. photo. 



The east bank of the Clutha rises steeply into Te"iot count ry. The 
Committees of the Uoxburgh East a nd Teviot dist rict and the l\lount 
S enger and 1\loa F lat district ha\'e ag reed to a malgamate their areas 
into one con!'er"a tion dist r ict. T.G.:\l.L.!. photo. 

Besides an amount of '1$isted conservation works there has 
been a steady increase in the development and maintenance of 
some of the holdings. 

Runholder attendances at annual meetings have always been 
over 40 per cent which signifies continuing interest in the 
scheme. There ha<; been a wide range of subjects discussed al 
the district's annual meeting. Of recent concern has been the 
spread of noxious weeds in tussock country and the need to en
courage and assist the local Nassella Committee in its efforts to 
contain and eradicate this plant. 

Thr prN>rnre of members of the Catchment Board at the 
annual meeting is appreciated by runholders. Co-operation is 
good with officers of the Lands and urvey Depanment, Agri
culture Department, and the Tuapcka County Council "ho also 
attend the meeting. This type of district organisation has f unc
tioned well. Perhaps the be t testimonial has been the Otago 
Catchment Board's idea that the Roxburgh East and Teviot 
Conservation District area of 200,000 acres across the Clutha 
River could combine with the Mt Benger and Moa Flat District 
under one chairman and committee for the future. 
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ST JOHN'S WORT IN NEW ZEALAND 
C. T. Jessep 

Entomology Division, Department of Scientific and 
Industrial Research . Lincoln . 

St J ohn's wort (H ypericum perforatum L. ) is a sm ooth 
stemmed, erect perennial which grows to a height of three feet 
depending on habita t. E ach plant consists of a number of main 
stems which grow up annually from a crown. The stems are 
branched towards the top and bear la rge numbers of bright 
yellow flowers, approximately % in. in diameter. The main 
root system is branched and penetrates deeply into the soil. In 
addition, rhizomes, from which new plants develop, a re formed 
near the surface. By this means, patches of the weed continu-· 
ally thicken and spread forrning dense mats. 

The genus Hypericum includes over two hundred species, 
mainly from the tempera te regions of the world. M any a re 
ornamenta ls, others have become weeds, notably St J ohn's 
wort, and tutsan (H ypericum andrasaemum L. ) which is 
troublesome in some areas. 'H ypericum' is thought to have 
origina ted from H yperion, a sun god in mythology and rela tes 
to the bright yellow flowers so common in this genus; 'perfor
atum' is derived from the perfora ted appearance of the leaves, 
petals and stems due to the oil glands which contain a poisonous 
substance, hypericin. 

There a re two distinct g rowth fo rms of the plant produced 
each year. During the autumn and winter a dense da rk-green 
mat of short procumbent stems develop. In spring these stems 
elongate to form the erect reproductive-phase, producing flowers 
from December until M arch. The flower stems then die leav
ing cha racteristic brown, brittle stalks with spent seed capsules. 

T he seeds do not all germinate immediately; a chemical 
inhibitor in many small pits on the seed surface ensures survival 
of t he species by delaying germination up to ten years. 

St J ohn's wort is a n ative of Europe, Asia and Northern 
Africa. I t was fi rst recorded in New Zealand in 1869 on Great 
Barrier Island. The Dunedin Field Club Catalogue in 1896 
listed the first South Island record as 'a garden escape' . Spread 
of this weed into some South Island a reas is blamed on the 
presence of seed in chaff for horses. Besides the local spread 
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of root rhizomes, seed dispersal- by the following ways
accounts for the majority of infestations. Seeds with or with
out capsules-in the coats of animals, in mud adhering to 
animals, on hooves, on wheel of tractors, on water, by wind, 
in hay. 

The weed occurs in waste places, pastures and roadsides 
in scattered localities of both islands, and especially in tussock 
country. Areas of this weed have become more widespread 
and more noticeable throughout the South Island high country 
during recent years. 

Poisoning 

The plant is poisonous to stock and can cau e considerable 
loses. The chemical hypericin, which it produces, contains a 
photodynamic substance. When the weed is eaten animals be
come very ensitive to sunlight, and develop a complaint known 
as photosensitization. Sheep, cattle and occasionally horses are 
affected, but only those animals with weakly pigmented skins 
show the symptoms- dermatitis of ear, nose and face, leading to 
scabbing and rawness, sloughing of portions of ears; shedding 
of wool especially down the back, and hair being licked from 
infected parts of cattle. Another notable feature of the poison
ing is the effect on the central nervous ystem causing extreme 
hypersensitivity- a light knock on the head or ear can initiate 
convulsions. Contact with cold water also leads to convulsive 
movements causing obvious problems when stock are driven 
throuirh streams. Serious reactions at dipping time pose very 
real prqblems of drownings and blocked races. Though the 
mortality rate is not high, considerable economic lo es can occur 
through the lowering of general condition of affected animals, 
depreciation of the value of pelts and lower wool production. 

The plant is regarded as toxic at all stage of growth and 
even when dried (as in hay ) . Symptoms of poisoning become 
more obvious on sunny days and show up anytime from two 
to thirty days after feeding. Although much worse in summer, 
stock can be affected at any time of the year. Minimum toxic 
do e for sheep is approximately 4 per cent of its own weight 
received in one day and cattle require about 1 per cent live 
weight as a toxic dose. 
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Opposite: A s ingle stem 
of S t. John's wort hea' y 
in Hower. 

Righ t: En larged lea f 
showin g oi l gla nds which 
co ntain the tox in, hy1>eri 
cin. 

Opposile: Galls r esulting 
from laval feeding. E ggs 
are laid by the fl y Zeuxi
diplos is giardi Kieff., ( gall 
midge) in the growing 
point s, and t he galls re
strict fl o" ering. 

P H OTOS : J. omer!! 
Cocks P hotographic 
~ection, D.S.I.R., Lincoln. 





Opposite: Seeds, greatly enlarged. A chemical inhibitor in the small 
pits on the seed surface ensures survival of the species by delaying 
germination. Below: Chrysolina beetles. These grow to about a 
t in. The beetles, and their Janae, feed on St. John's wort. 

D.S.I.R. photos: J. Somers Cocks. 

Biocontrol Agents 

Entomology Division, D.S.I.R., has been working on the 
biocontrol of this weed using three insect species; two leaf
feeding beetles and a gall midge. Introductions of one of the 
beetles were made in the mid-1940s. They established with 
spectacular results in some areas and now occur in nearly all St 
John's wort infestations. This first beetle, Chrysolina hyperici 
Forst., made great inroads into St John's wort stands in Aus
tralia, but has since been replaced in importance by another 
reportedly more efficient leaf-feeding beetle of the same family, 
Chrysolina quadrigemina Suffr. Several years ago D.S.I.R. 
obtained consignments of these beetles through C.S.I.R.O., 
Canberra (Nov. 1963) . They were liberated at several sites 
throughout the South Island high country. Although a few 
recoveries of C. quadrigemina from these sites have been made, 
it is too soon yet to gauge success or otherwise of establishment. 
The third insect, a small fly, Zeuxidiplosis giardi Kieff., which 
lays its eggs in the growing points of the plant, was first intro
duced in 1960. Galls resulting from larval feeding (up to five 
larvae per gall) greatly reduce flowering and thus seed produc
tion. ·1'his insect is now established in the Nelson district and 
is being tried elsewhere in the South Island, particularly in the 
higher rainfall areas. 

The St John's wort beetles, as they are often called, emerge 
in the spring and attack the plant, at times completely defoliat
ing it. These masses of beetles each about a quarter of an 
inch long, somewhat round in shape, and of numerous colour 
forms, notably bronze, blue and purple, suddenly disappear. 
They leave the plant and pass the hot, dry summer hidden at 
the base of the plants under debris. They will not be clustered 
together as is their habit when feeding on plants. This summer 
dormancy or aestivation continues until autumn when the 
beetles emerge for mating and egg production. Tiny orange
red eggs are laid on the new basal foliage of H. perforatum. 
Hatching larvae have an even greater controlling effect than the 
beetles, but are not nearly so obvious as the adult stage. Pupation 
takes place in the soil to depths of an inch. 
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(considerably enlarged) on the short ba sal 
Photo: J. Miles from a colour print. 

The a uthor placing Z. gim·di galled plants a mongst a n infestation of 
St John's wort in Sout h Canterbury. Photo: J. Miles. 



Both species of beetle have a relatively large reproductive 
capacity-adult females can ljve twelve months and lay up to 
4,000 eggs. This potential population explosion is useful for 
short term effects on the weed, but the fact that a good hyperi
cum plant can produce up to thirty-thousand seeds which do 
not germinate immedia tely, lead to a tremendous ee- awing 
between weed density and beetle populations. Fluctuations 
may take as long as ten or more years from weed-peak to beetle
peak. 

General Control 

These beetles, although spectacular, have never been con
sidered the complete answer to St John's wort control. The 
most effective method of control is by pasture improvement, 
particularly when combined with initial control by the chryso
lina beetles. 

Competition fo r growing space is very important to St 
John's wort and bare patches left after beetle-control will only 
be replaced with young weed seedlings unless the density of 
useful plants is increased immediately. O versowing with rye
grass and clover using adequate supplies of superpho phate has 
produced excellent results. I t is appreciated that individual 
runholders have preference for pasture species. Aspect, terrace, 
valley bottom, lake fl ats, steep slopes are to be considered in 
pasture improvement programmes, but it must be borne in mind 
that open tussock-land is an ideal habitat for St. John's wort. 
Pastures once improved should be carefully grazed or that large 
reservoir of hypericum seed will ensure a dense stand of 
re-establishment on a reas tha t a re overstocked. 

Because of their strongly pigmented skin , black-faced 
sheep breeds provide a distinct possibility fo r grazing control. 

Summary 

Work is continuing in the control of St John's wofr. 
C. hyperici is definitely established. We are hopeful that C. 
quadrigemina also will establjsh and that the gall midge, Zeuxi
diplosis giardi, will have uses especially in damper areas. 

Use of biocontrol agents is essentially a long term wait
and-see procedure; successes have been recorded twelve months 
after first release, others have been eight or ten years after. 
Thjs can be very trying on the patience, but is potentially · far 
more useful and cheaper than the use of weedicides, especially 
where per acre returns are relatively low. 
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CLOVER INOCULATION FOR 
TUSSOCK GRASSLANDS 

W. L. Lowther, I. R. McDonald and N . A. Cullen 
lnvermay Agricultural Research Centre, Mosgiel 

Over the last few years there has been much controversy 
and discussion in regard to clover inoculation. The runholder 
has been presented with conflicting evidence, evidence which 
in some cases suggested that there was little benefit to be gained 
from the use of inoculated seed. Furthermore, evidence has also 
been presented for and against the practice of pelleting the seed 
with lime or gaf sa-phosphate / dolomite after inoculation. The 
purpose of this paper is to explain the reasons for this contro
versy and to put forward recommendations based on the latest 
research evidence. 

Development of tus.sock gras lands is dependent on succes.s-• 
ful clover establishment and the associated build-up of nitrogen 
in the soil. Establi hment and subsequent clover growth is de
pendent on the invasion of the seedling root by rhizobia and 
the formation of nodules. Unnodulated seedlings cannot "fix' 
atmospheric nitrogen and eventually die from nitrogen starva
tion brought about by competition for available soil nitrogen by 
established grasse . In many soils some rhizobia are present and 
hence a proportion of eedlings nodulate even if uninoculated 
clover seed is sown. From six trial sites in Otago in the 1965 /66 
season, Cullen and Ludecke ( 1966 ) reported that on average 
15 per cent of seedlings nodulated when non-inoculated seed 
was oversown. Inoculating the seed in conventional fashion in
creased the proportion of plants nodulated but the percentage 
( 23 per cent on average ) was still lower than expected. 

THE PROBLEM OF INOCULUM QUALITY 

In a eries of trials in the 1966/ 67 season inoculating the 
seed had no effect on the percentage of plants nodulated and 
few plants nodulated in either the uninoculated or inoculated 
treatments. The failure of inoculation to increase the percent
age of plants nodulated was attributed to fau lty inoculum- the 
inoculum used did not supply enough rhizobia to the seed at 
inoculation to ensure the nodulation of clover after oversowing. 
When tested, the inoculated seed had very few rhizobia present 
(less than 100 per eed ) . 
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High numbers of rhizobia (more than 1,000 per seed ) 
appear to be de irable for satisfactory nodulation when clovers 
are oversown on difficult, dry and exposed sites in the tussock 
grasslands. H ot and dry conditions in particular are lethal to 
the clover bacteria. Under favourable condjtions such as exist 
in glasshouses or in damp cultivated soils where inocula hav~ 
often been tested, low numbers of rhizobia per seed can give 
maximum nodulation. 

As in 1966/ 67, trials in 1967 / 68 at three sites showed that 
there was virtually no improvement in nodulation from inoculat
ing seed at the commercially-recommended rate (T able 1) . 
H owever, when the seed was inoculated at 40 times the com-· 
mercial rate the percentage of nodulated plan ts increased 
markedly, indicating that the factor limiting nodulation at the 
normal commercial inoculation rate was the low number of 
rhizobia on the seed a t sowing. When the seed was inoculated 
at 40 times the normal rate, storage for three weeks before sow
ing markedly reduced the percentage of plants nodulated. It is 
inferred that there was appreciable death of rhizobia on the seed 
during the three weeks' storage. 

Table 1-EFFECT OF RATE OF INOCULATION AND PELLETING 
ON CLOVER NODULATION (1967/ 68) 

Tara H ills Tara H ill s 
(sunny aspect) (sha dy aspect) Berwick 

T reatme nts % nodul ated % nodulated % nodulated 

Plain seed 0 0 

Seed inoculated at N ormal (N) 

rate 2 12 

Seed inocu lated at 40x N rate 40 45 30 

" P ril lcote" Gafsa/ dolomite P el-

let a t 40 x N rate 20 28 40 

Seed i nocu lated at N rate 3 

weeks before sow ing 0 12 

Seed inocula ted ?.t 40 x N rate 

3 weeks before sowing 18 20 20 

Gafsa/do lom ite pellet inocu· 

lated at 40 x N rate 3 weeks 

befor·e sowing 20 25 26 

U se of poor quality inoculum supplying only low numbers 
of bacteria to seeds has also led to variable results from pelleting 
the clover seed. It must be pointed out that for several years 
pelleting experiments carried out by Invermay staff have used 
inoculated and pelleted seed prepared som e days beforehand in 

85 



comparison with seed inoculated just prior to sowing. In 
1965/ 66 seed pelleting was carr~ed out at Plant Diseases Divis
ion, D.S.l.R., Auckland. Subsequently "Prillcote" seed has 
been used as the pelleted material. Thus the comparison is be
tween the result a runholder would obtain if he used commer
cially pelleted seed and, alternatively, if he inoculated his seed 
himself just prior to sowing. With the low numbers of rhizobia 
on the seed the longer period between inoculating and sowing 
of pelleted seed was critical. For example, in 1965/ 66 (Cullen 
and Ludecke, 1966 ) inoculated and pelleted seed was clearly 
inferior to conventionally inoculated seed in four of six trial 
sites in spring and in all six trials in late summer. In 1967 / 68 
pelleted seed was inferior to inoculated seed even at the 40x 
inoculation level (Table 1 ) . However, when the inoculated 
alone seed had also been stored before sowing ( e.g. 3 weeks ), 
pelleted seed gave similar results to seed inoculated only (Table 
I ) and in other trials has given superior results. 

CURRENT RESEARCH PROGRESS 

Since showing that poor quality inoculum was reducing the 
establishment of clover plants oversown into tussock grasslands, 
work at Invermay has been concentrated on assesing the effec
tiveness of various new inocula and pelleting treatments. This 
work is summarised under three headings: ( 1 ) numbers of 
rhizobia on seed; ( 3) strains of rhizobia; ( 3 ) pelleting effects. 

Numbers of Rhizohia on the Seed 

R esults from 1967 / 68 (Table 1) indicated that nodulation 
could be improved by increasing the inoculation rate from the 
normal level to 40 times the commercial rate but this is not feas
ible under field conditions. Therefore efforts have been made 
by the inoculant manufacturers to increase the number of rhizo
bia in each packet of inoculum. The effectiveness of this can 
be gauged from the results of 1969 / 70 (Table 2 ) . A high per-· 
centage of the plants nodulated at the higher inoculation rate 
now used commercially and there was lirttle effect from increas
ing this by five times. The number of rhizobia on the seed was 
at least 10 times the number recorded in 1967 / 68 . The 
results therefore indicate that in the 1969 / 70 season the 
"Adlife" peat inoculum contained sufficient rhizobia to give 
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nodulation when the clover seed was sown shortly after inocula
tion at the recommended rate. H owever, it is still possible that 
even higher numbers of rhizobia might improve the establish
ment of clovers oversown on less favourable sites or allow longer 
periods between inoculation and sowing. 

Table 2- EFFECT OF INOCULATION AND PELLETING ON 
NODU LATION (1969/70) 

Tara H ill s M t Burke Berw ick Mea n R h izobia/ 
Trea tme nt % nod ulatio n % n odul a tio n % nodulation % seed* 

Inocu lated w ith Ad l ife 

( peat s lurr y ) x 1 52 GI iO 61 1700 

x 5 58 G6 85 iO 2700 

I nocula ted w ith Ad life 
(d ry peat) x 1 62 65 76 68 1700 

x 5 56 72 80 69 17300 

Inocu lated w it h Ag ar 
culture x 1 41 58 75 58 1000 

x 5 50 70 86 69 6000 

Tri p lecote pellet 45 62 i I 59 600 

Pl a in seed 15 30 l 7 

*Most probable num bers of rhizobia per seed whe n take n to the field for sowjng
cstimatcd by p lant i nspection techn ique. 

In a further a ttempt to increase the survival of rhizobia on 
the seed and hence ensure a high number of rhizobia at sowing, 
three different types of inoculum were investigated in 1969 / 70. 
R esults from this trial indicated little consistent difference be
tween the "Adlife" peat inocula (dry or slurry) and an agar 
inoculum (T able 2 ) , but evidence from research done elsewhere 
has uggested best results have been obtained with peat inocula. 

( 2) Strains of Rhizohia 

The strain of Rhizobium used can affect the percentage of 
plants nodulated as well as the amount of nitrogen fixed by the 
plant. The efficiency of various strains is checked by glass
house tests at Plant Diseases Division, D.S.I.R. Results of one 
field test of the nodula ting ability of variou strains can be seen 
in T able 3. One new strain (2153 ) , isolated from a clover 
plant growing at T ara Hills performed consistently better than 
the strain used in commercial cultures ( 2118 ) and has since 
been incorporated in the commercial inoculurns. A further 
series of trials in 1969 / 70 confirmed the effectiveness of the 
2153 train of Rhizobium trif olii . 
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Table 3-EFFECT OF STRAINS OF RHIZOBIA ON CLOVER 
NODULATION (1968) 

T "ra Hills Mt Burke Berw ick R hizobia/ 
Rh izobia Strai n % nodula tio n % nodulatio n % nodulatio n seed• 

Pla in seed 0 
211 8 

(= TAI Tasma nia n) 2 1 59 62 1000 
21 21 

(= TA I Cawthron ) ~5 56 4 1 1000 
2123 (x R iverhea d) 20 68 11 100 
2153 (x Tara Hills) 31 70 69 l 000 

Commercial inoculum 

(TAJ Tas) 4 x N orma l 24 55 15 100 

*Most probable numbers of rh izobia per seed whe n ta ken to t he fie ld fo r sowi ng
estimated by p la nt in spect ion tech nique. 

3. Pelleting 

Becau e of the problems as.5ociated with poor quality inocu
lum few dependable re ults are available on the effect of pellet
ing the seed. In 1965 / 66 (Cullen and Ludecke, 1966 ) 
pelleting proved detrimental to nodulation and in fact seed 
inoculated and pelleted was seldom better than uninoculated 
seed. This ha been attributed since, to the death of rhizobia 
on the seed between the time of inoculating and pelleting, and 
sowing. Death of rhizobia was critical with the very low num
bers of rhizobia initially on the seed but with the improvement 
in the standard of inoculums and hence the higher number of 
rhizobia added to the seed at inoculation, it is not a critical. 
Therefore, eed commercially inoculated and pelleted 7-8 days 
before sowing gave almost as high nodulation as seed inoculated 
1-·2 days before sowing in 1969/ 70 (T able 2 ) . 

Dl'SCUSSION AND CONCLUSIO rs 

The re ults presented have shown quite clearly that inocu
lation of seed can benefit the establishment of clovers oversown 
into tus.5ock gras.5lands. In certain areas almost complete failure 
of clover establishment may occur if seed is not inoculated (see 
results from T ara Hills ) . If runholders appear to have had no 
response to inoculation of clovers over the last few years they 
should reas.5es.5 their results on the as.5umption that the inoculum 
they used was likely to be of poorer quality than required. 
Furthermore, although clover nodulation can occur with non
inoculated seed through the presence of residen t rhizobia in 
soil, inoculating seed can still increase e tablishment and growth 
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of clovers. On such a site Adams and Lowther ( 1970) re
ported that the yield response of clovers to inoculation was still 
present 16 months after sowing. Therefore, runholders should 
not presume that inoculation of clover seed is not necessary if 
some clover establishment occurs when non-inoculated seed is. 
sown. 

With the standard of inocula available at present, run
holders can obtain successful clover establishment by inoculat
ing the seed-that is, if they take the normal precaution of 
inoculating the seed just prior to sowing and do not mix 
the inoculated seed with superphosphate. If a runholder does 
not wish to inoculate his seed just prior to sowing, the evidence 
suggests that successful clover establishment can be obtained 
by using fresh commercially inoculated and pelleted seed. 
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TARA HILLS HIGH-COUNTRY RESEARCH STATION 
FIELD DAY, MARCH 3, 1971 

The High-Country Field Day is an annual event held in 
rotation in the Upper Clutha and Mackenzie regions and at 
Tara Hills. It occurs every third year at Tara Hills and for 
1971 will be held on Wednesday, March 3, commencing at 
10 a.m. 

The programme differs from those of the past, with two 
brief introductory speeches and 16 exhibits and talks, around 
which visitors may circulate as they desire. The talks at each 
exhibit are continuous. 
Proposed Programme 

9 .45 - 10.10 a.m. 
10.15 - 10.30 

10.30 _, 10.45 

10.45 - 12.30 
1.15 - 4.00 p.m. 

12.30 - 1.15 
4.00 p.m. 

Morning tea. 
Opening address. (It is hoped Mr 
A. R . Dick, M.P., Under Secretary 
to the Minister of Agriculture, will 
be able to give this address.) 
Introductory talk: Mr N. A. Cullen, 
Director of Invermay Agricultural 
Research Centre. 

Inspection of exhibits. 
Lunch. 
Closing address. 
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EXHIBITS 

( I Re ults of trial ''ith \•ariou:. cattle breed, 

2 D.S.1 .R. high-countq rc\card1 

3) Clover inoculation 

( I ) Lucerne varieties and management 

(5) Fencing and water supplic.5 

(6) Hrecd~ of ~hecp tria l result~ 

(7) Beef cattle infertility 

( 8) F recze branding, tags, bu II harness 

(CJ lrwe~tmcm priorities in high-countT)' development 

( 10 Cattle feeding trial<. at Tara l lilh 

( 11 ) Automatic ir rigation 

( 12 ) lligh carrying potential with irri~ation-1601b "ool per at n· 

( 13) Soil conservation 

( 11 ) Forestry in the high country 

( 15 ) Fertiliser requirements for the Upper \Vaitaki 

( 16) Barley gras.>, sweet briar and tutu 

Final details will be ad\Crtised prior to the field Da\. 

Tara Hills High-Country Hesearch Station - cattle used for the 
breed's comparison t rial. Photo: J . D. Currie from a transpa1-ency. 



Autographed -
"GRASSLA,'\IDS OF :-.JF.\\' ZF.ALA ID" 

by Sir E. Bruce Levy: revised edition. 
The following letter has been rece.'ved by the director of 

the Institute from the chairman of the Grassland M emoria/ 
Trust, Dr R. W. Brougham, recently appointed to succeed Dr 
L Corkill as Director of Grasslands Division, D.S.l.R. 

(SponJorrd by t/1e N•w Zeala•d GroJSlands Asso<iation, Inc.) 

C/ - G~ASSl..ANDS DIVISION D.S.l.R. PRIVATE BAG 

PALMERSTON NORTH 

-2>• t:. q o· e-IWl. 
7u~q~ 
aHd M~tn .laHdd. J~ie. 
P.O. 8{)"' 56, 
.!1,n,co"' (]"lte.r.e . 

.2>e<» i:tWin, 

7il. .hiw-!J.,, 1970 

71..e q~..d M-~ 7"Hdi u ult._,~ 
mpud. of Su t. BJU«¥ .lw~/d. ~ ~ "Q11444JmuU oj !f .. .., 3~· 
P,. $7.50. 71tu u $2 ~ u/,ad pl/.i.Ce - tit... eJia S2 ~ ~ 
a& a ~n /q. 7/UM.t qun<U. 7k pullfJ-OU ~ tit.a U /q. ~ 71U44t 
quudd, d<> tit.a.t tit... 7~ can /witlt.M. i.U a/,md. <>//<>~ (j'1a4d.land q~ 
in .heu. Jeaia-1.. 'If- Clll8 awa11.e a/ ,,,ital tit... 711.1441 I.a& ahea4 ""- In 
Ut•J4 /4u,m. ad it UJ,{)uld !J. ap~d if 'I°" wt>uld tnie'ledi ad. ~ 
p41opl• a& poJ.Ul.k 1.n Uu ~e {)I tit... ~. 

qt» tit.Me U.I~. kf• q{)~ o/ l/u aJ-,. ~d. wdl. on 
~pi o/ a c~ P,. $7.50 made -t 14 Uu ·q~ MIZHIMial 7~1. • 
~ IN; ~ Htad an aido<;Aap/ted c'P'f o/ tit... 6.o.o4. 71..e ~ a/ tit... 
ckqH8 dt.t>uid tncl.ude lttJ addwM. /<» tlt.u pwipou. 

~.-u g;,,,_,,./'f, 

R. 'kl 11~. 
e~ 

The Institute commends the off er to readers of R eview for 
the i11trinsic value of the printed work as well as for the contri
bution that can be made to the Grassland M emorial Trust. The 
Trust has achieved an excellent record in the promotion of 
better grassland management in New Zealand, in both research 
and /Jractice. 
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ANGUS DULLS. Photo: Comtesy F. F. Wilding. 

ACKNOWLEDGEMENT OF' PllOTOGRAPHS RECEIVED 
We wish to acknowledge receipt of photographs of beef cattle 

from the following people who sent them in response to our October 
circular: 
T. A. Barrett, Culverden G. D. Jardine, Queenstown 
R. Chaffey, )It. Somers J. J. Jeffery, Arrowtown 
Mrs R. L. Connelly, Cave R. Kerr, Tnvercargill 
l\1 rs D. G. C1·awford, Beaumont J. R. l\Iurray, Clarence Bridge 
.J. D. Currie, Oamaru J. O'Brien, Otautau 
T. Donaldson, Fairlie B. Pinney, Mossbum 
W . .M. Dowle, Kaikoura J.E. N. Quaife, Wanaka 
Jt Emerson, Tarras D. Saunders, Christchurch 
1'. Falconer, Gore J. W. Sim, Heriot 
J. G. Falloon, Maste1·ton H. J. Taylor, Clinton 
C. Finehan, Christchurch W. J. Tomlinson, Nelson 
A. N. Grant, Napier A. G. Wigley, Waimate 
Miss A. Greer, Kokonga F. F. Wilding, Parnassus 

The Institute now has sufficient colour transparencies. Photo
graphers who wish to submit black and white prints for the lnsti
tute's book on beef cattle mny still do so. Deadline is 31st )1arch, 
1971.-Ed. 

HEREFORD BULLS. Photo: C. D. Jardine. 



FIELDS DIRECTOR RETIRES 

Mr J. Fitzharris, a man accustomed to 
speaking of livestock in terms of hun
dreds of thousands, retired from the 
position of Fields Director of the 
Department of Lands and Survey in 
December, 1970, after 20 years with 
the department. 

After farming for some years in 
Southland and South Canterbury, Mr 
Fitzharris joined the State Advances 
Corporation in I nvercargill in 1940 as 
a Farm Appraiser, and in 1944 trans
ferred to Dunedin. H e joined the De
partment of Lands and Survey as Dis
trict Field Inspector, Dunedin, in 1950 
and was appointed Commissioner of 
Crown Lands, Hokitika ( 195 7 ) , Inver-· 
cargill ( 1961 ) ; and Assistant Fields 
Director, Wellington, in 1963, and 
Fields Director in 1964. 

Photo : 
National Publicity Studios. 

The highlight during his period as Fields Director has been 
the increase of breeding stock on land development blocks. 
Sheep numbers have risen 74% ( breeding ewes 91 %) with a 
1970 total of 1.89 million sheep. Cattle numbers rose 34% 
(breeding cows 72%) with a total of 222,368 cattle. In the 
:;ame period wool producton from the development blocks has 
increased from 10.75 million lb to 18.89 million lb a vear. T he 
development blocks comprise J .84 million acres ' of which 
1.24 million are farmed, preparatory to subdivision and settle
ment. 

As a member of the T.G.M.L.I. Committee of M anage
ment since 1964, Mr Fitzharris expres.sed a deep interest and 
concern for the tussock grasslands and mountain lands of New 
Zealand, with a keen awareness of the changing social, economic 
and environmental circumstances of this area. In the words 
of a long-standing fellow-member, "H e was one of the first 
members of the committee to recognise in depth the value of 
multiple use of high country resources" . In addition to a com
petent executive ability was his warmth of personality for which 
l\[r Fitzharris is well known. 
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A PERSPECTIVE FOR HIGH-COUNTRY 
ENTOMOLOGY 

Dr E. G. White 
Tussock Grasslands and Mountain Lands Institute . 

It can scarcely be said that high-country entomology, or 
on a world scale wild-land entomology, has come of age. New 
Zealand is a world leader in this field insofar as in recent years 
scientists have been appointed to posts specifically created to 
advance the pursuit of entomology in high-country regions. 
The New Zealand commitment to such progress is a commend
able example to many other countries. 

Yet there is much work to be done if our position is to 
be consolidated, for relatively little comprehensive information 
is available on our high-country insect fauna. Our knowledge 
of the species present is even incomplete-maybe not surprising 
when we reflect that there are perhaps eight thousand insect 
species, perhaps ten thousand, or even more which enjoy high
country life, yet an inversely small band of Homo sapiens who 
have paid attention to their presence. 

The history of high-country entomology in New Zealand 
has been primarily one of collecting and naming the insect 
species found within the range of tus.sock grasslands, mountain 
forests, alpine scrub and herb fields. In a period of keen col
lecting towards the end of last century, faunistic lists were com
piled by workers such as Fereday, Enys, Meyrick and Hutton, 
to name a few. After the turn of the century, the initial collect
ing phase passed, entomologists such. as Hudson, Lindsay and 
Tillyard continued to expand and consolidate the knowledge 
available, especially with respect to documenting the general 
biologies of many named species. 

The first advance into economic entomology in the high
country environment appeared only in the last 30 years, with the 
surveys of insect damage in tus.sock grasslands by Dick and 
Kelsey. H owever, only in the last five years has there been any 
detailed investigation into the quantitative aspects of damage, 
beginning with the work of Batcheler on grasshoppers. This 
class of intensive study is now being continued with the current 
research programme of the Tussock Gras.slands and Mountain 
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Lands Institute, and goes hand in hand with the continuing 
need for revisions and extensions to the existing knowledge of 
the high country fauna. Such revisions of taxonomy and 
extended research into geographical distribution (zoogeogra
phy ) , ho t-plant relationship and species biologies are receiving 
increased attention from Entomology Division of D.S.I.R., 
among others. 

The foregoing emphases of research tend to reflect the 
general growth pattern of entomology in this country but with 
a considerable time lag. The slower growth of taxonomic and 
economic entomology in the high country is only too obvious, 
and, of course, to pe expected. However, it should be noted 
that high-altitude entomology has a special character of its own 
in respect to research in zoogeography and evolution. The 
extensively fragmented topography of our mountain and valley 
ystems poses a network of barriers to many high-alpine insects 
that have radiated very little from their mountain refuges since 
their occupation during the ice ages. The occurrence of small 
isolated populations has afforded considerable opportunity to 
tudy rates of evolution and rates of dispersal, not to mention 

the study of the ice ages themselves. But other than these and 
related topic of enquiry, high-country entomology in New 
Zealand has developed little special character of it own. 

Should high-country entomology have a perspective of its 
own? I believe so. 

The high country affords several research opportunities 
which, though not unique, are seldom bettered elsewhere in 
New Zealand. Further to the opportunity to continue studies of 
zoogeography and evolution, I list other opportunities which I 
consider to be significant. 

1. The study of insect abundance in relatively undisturbed 
habitats. 

World-wide, most applied entomological pursuits have 
been directed at pest problems associated with man's disturb
ance of his environment. For example, modern intensive agri
culture often utilises monocultures. Pests of crops therefore 
have unparalleled opportunity to cause damage, often in the 
absence of their natural enemies which depend on a greater 
diversity of plants for protection and continuing survival. There 
are now signs of a swing back towards diversification in some 
agricultural practices, carefully planned to enhance the activity 
of natural enemies. Although each agricultural problem is a 
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specific one, there is still much information which can be learned 
in principle and applied from diversified natural environments 
such as many high-·country regions. For instance, studies might 
be designed to answer why the native army caterpillar, Persec
tania aversa, never occurs in outbreak numbers in our high 
country whereas such outbreaks occur in improved lowland 
pastures. 

2. The study of the natural regulation of population densi
ties, with particular emphasis on populations at low. 
densities. 

T his is related to 1. above. Whereas mas.ses of data have 
been acquired by population ecologists from high density and 
outbreak populations, scanty data have been obtained on popu
lations that typically always exist in low numbers. Yet such 
data are much more important to our understanding of the 
natural regulation of densities for we wish to develop means to 
prevent pest species increasing to the higher densities that arc 
less easily brought under control. In response to the trend 
tow.ards such emphases among world renowned ecologists, I 
believe high-country entomology in New Zealand could with 
advantage engage in such studies. T his could be the special 
contribution of high-country entomology to the particular needs 
of agricultural entomology in the more intensively farmed lands 
of New Zealand. 

3. The development and application of low-cost pest control 
techniques. 

This is related to both points above. Clearly the economy 
of the high country is not geared to the expenses of commonly 
applied pest control techniques. Indeed I believe that at present 
the only two practical means of control for insect pests in the 
high country are biological control (for example, introducing 
parasites, predators, or diseases ) and cultural control, as in the 
oversowing of the natural vegetation with plants more desirable 
to the land-owner but less favourable to the pest. The manage
meilll of high-count!)' lands may therefore come to involve a 
further consideration than we have been accustomed to in the 
past. 

So far I have not referred to any particular insects as pests. 
T his is largely because little research has been carried out to 
define which insects, if any, should be given the general classi
fication of "pest." An insect species might be a pest for any of 
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several reasons. I believe that the two most significant reasons 
in a wild-land situation are that the species is either a competi
tor with stock for a limited pastoral food supply, or that its 
activity poses a threat to the stabili ty and state of the vegeta
tion. This threat may in turn extend to the erosion problem, 
for if insect activity seriously impairs the growth and vigour 
of important plant species, it may be only a short step to bared 
ground, freeze-thaw cycles and soil movement. 

I suggest therefore that the following three areas of 
research should continue to be encouraged, keeping in mind 
that such projects should ideally be designed with a view to 
accommodate relevant aspects of the three lines of research 
already listed above. 

l. T he determination of key plant species which are not 
only important in the vegetation composition and sta
bility but which are also particularly vulnerable to 
insect attack. 

In this area the entomologist needs the co-operation of 
the plant ecologist in order to assess the most relevant approaches 
to his research. 

2. The study and evaluation of the effects of insects on 
the ecology of these plants. 

I emphasise the ecological importance of effects on plants 
because the magnitude of the more obvious effects does not 
neces.5ari1y determine their significance. For example, plants 
have tolerance to damage and may not be deleteriously affected 
by considerable feeding on older leaves. On the other hand, 
a comparably small amount of feeding on young shoots might 
severely limit a full season's growth. Insect feeding pressures 
should not therefore be evaluated solely in terms of quantity 
eaten, though this knowledge has considerable value. 

3. The further study and evaluation of the effects of 
insects on the total environment. 

Seldom will this all-embracing approach be actively pur
sued in the near future, but it should never be lost sight of. 
Insects are small but frequently exist in such abundance that 
none can deny their po.ssible significance such as in the cycling 
of nutrients, in the food chains that support bird life-or even 
their literal potential to "move mountains." 
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The wider application of insect studies is best illustrated 
by remembering that insects are animals, no less than sheep, 
cattle or deer. Furthermore, many insects are grazers and can 
be managed. Therefore many of the principles of animal be
haviour important to effective management apply as equally 
well to insects as to larger animals. For this reason, the study 
of insect populations can be developed to enunciate principles 
and techniques of real value in the study of domestic and wild 
animals such as those that presently occupy our high country. 

In its proper perspective, then, entomology in the New 
Zealand high country must be seen as an integral discipline in 
the overall management of our natural resources. 
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.J. A. Douglas--

It is on soils where oversown clovers fail to establish or do not per
sist because of severe drough t that lucerne has a p lace. In many 
instances such count r y is still in scabweed, a111wal g rasses, ~nd herbs. 

l ' I t , · • • ) : ; l 'I l i 
P hoto: R. Flummer. 

Opposite: A pre-1900 photo of Mt Enys homestead in the Craigie
burn range, :Mid -Can terbury. T he peak on the r ight is Mt Izard, 
6598 ft. 

Pdnted by Simpson & \ Villiams Ltd., Chr'istchur('h . 
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