Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without

the permission of the Author.



Massey University Library :
'N"éw,-Zealand & Pacific Collection i,

' ITRUS INDUSTRY
N

IN NEW &iALAND.




g~ 1.0

) Pl casol! R0 el A

A PRELIMINARY ECONOMIC SURVEY OF THE CITRUS INDUSTRY

IN NEW ZEALAND.

PART 1, INTRODUCTORY.

CHAPTER I.

CHAPTER II.

SCOPE AND METHOD.

A. Introductory. B. Method of Collecting
Data,
C. Location of OrchardsVisited.

HISTORICAL SURVEY.

PARTL I,

CHAPTER III.

A. Early Development. B. Later Development.
C. Present position of the Industry.

GEOGRAPHICAL DISTRIBUTION
OF CITRUS INDUSTRY.

FACTORS AFFECTING DISTRIBUTICN OF CITRUS

CHAPTER IV.

GROWING AREAS.

A. Soil. B. Rainfall. C. Topography.

D. Climatic factors: I. Wind. 2. Temperature
! 3. Humidity.

E. Nearness to market or transport facilitie

F. Proximity to other Growers.

DISTRIBUTION OF CITRUS GROVES AND CITRUS

CHAPTER V.

CHAPTER VI.

DISTRICTS IN NEW ZEALAND.

A. Present geogrephical Digtribution of
groves.
B. Citrus Districts described:
I) Whangarei (II) Auckland. (III) Tauranga.
IV) Te Puke (V) Gisborne. (VI) Hastings.
(VII) Nelson.

ARFAS AVAILABLE FOR EXPANSION.

PART III. PROPAGATION AND VARIETIES.
NURSERY PRACTICE.

CHAPTER VII.

A. General Practices adopted. B. The type

of trees required. C. Suggested methods of
improvement:

(I) Culling of Seedling Nursery Stock.

(II) Manuring (III) Bud Selection (IV) Heigh
of budding (V) Training of trees after buddi
(VI) Root System (VII) General.

CITRUS ROOTSTOCKS.

A. Advantages of "worked" trees. B. The Idez
Citrus Rootstock. ,C. Varieties of Citrus

Rootstocks in New Zealand: (I) Citronelle
(II) Sweet Orange (III) Trifoliate orange



CONTENTS  CONTINUED.

(IV) Sour orange (V) Other stock varieties,
D. Double working. E. Proportion in which
stocks are in use in New Zealand.

F. Summary.

CHAPTER VIII.SUMMARY OF ROOTSTOCK TRIALS IN NEW ZEALAND.

- A. The Tauranga Trial. (I) Layout etec.
(II) @ritical Examination of Results.
B. Mt. Albert Citrus Test Area. (I) Introduc-
tory (II) Criticism of layout adopted.
(III) Disposal of other Selected Citrus Stock.

CHAPTER IX. VARIETIES OF CITRUS IN NEW ZEALAND.

A. Lemons. (I) Lisbon (II) Eureka (III) Genoa
(IV) Villefranca (V) Meyer.
B. Grapefruit (I) New Zealand Grapefruit
C. Sweet oranges (I) Washington Navel.
II) Valencia. (III) Lue Gim Gong. (IV) Jaffa
V) 8t. Michael (VI) Ruby blood.
D. Mandarins (I) Satsuma (II) Temple oranges
E. Proportions in which varieties are already
planted. F, Recommendationg to Intending
Planters and Summary of Varieties.

PART IV. FACTORS AFFECTING THE LOCATION AND
ECONOMIC ESTABLISHMENT OF CITRUS
ORCHARDS.

CHAPTER X. FACTORS AFFECTING LOCATION OF CITRUS GROVES.

CHAPTER XI. FACTORS AFFECTING ECONOMIC ESTABLISHMENT OF
CITRUS GROVES.

A. Introductory. B. Initial Preparation of land.
C. Provision of shelter. (I) General (II) Kinds
of shelter trees in use (III) Location of belts
and planting.

D. Ordering trees. E. Drainage. F. Distance of
spacing trees in orchard. G. Planting. H.

General.

PART V. FACTORS AFFECTING ECONOMICAL
PRODUCTION.

INTRODUCTORY

CHAPTER XII.A. The Sample taken. B. Enalysis of data.

CHAPTER XIII.
INFLUENCE OF AGE ON PRODUCTION.

CHAPTER XIV.INFLUENCE OF PRUNING ON PRODUCTION.

Knalysis of Data collected. B. Pruning orange
trees: (I) Overseas experience. (II) Recommend-
ations for N. Z. conditions. C. Lemon Trees

21 Overseas Experience. (a) Experimental

b) Relation to Phygiological Activity

(II) Recommendations for New Zealand Conditiong.

CHAPTER XV. CULTIVATION IN RELATION TO PRODUQTION.

A. Analysis of Data collected. B, Bagic
principles (I) General Discugsion 6 )
possible Alternative to Qultivatinn



CHAPTER XVI.

CONTENTS CONTINUED.

GREEN MANURING.

CHAPTER XVII.

A. Data collected. B. Discusgsion of Basgic
Principles. C. Overseas Experience.

FERTILISING AND ITS EFFECT ON YIELDS.

A. Analysis on Data collected. (I) Nitro-
genous Fertilising. (II) Phosphatic Fert-
ilising (III) Potassic Fertilising. B.

The Tauranga Bxperiment. C. Overseas ex—
perience. D. General Discussion. (I) Root-
ing habits of citrus in relation to Fert-
ilising (II) Downward Movement of Fertiliser
in the Soil. E. Suggested Fertiliser
Programme. F. Liming.

CHAPTER XVIII.DISEASES OF CHIEF ECONOMIC IMPORTANCE.

CHAPTER XIX.

A. Bark Diseases. (I) Economic importance.
(s ) Contributory Factors and suggested
Remedieg (III) Treatment. B. Citrus Brown
Rot. 0. Verrueosis. ]

INSECT PESTS OF ECONOMIC IMPORTANCE.

CHAPTER XX.

A. Scale Insects. B. Black Aphis. ¢. Thrips.
D. Grasshoppers. E. Borer. F. Tortrix.

GENERAL MANAGEMENT FACTORS.

~

A. Introductory. B. Orchard Records.
(I) What records to keep (a) Orchard
records (b) Accounts. (II) Analysis of
records. €. Average Production.

PART VI. MARKWTING.

CHAPTER XXI.

PREPARATION FOR MARKET.

CHAPTER XXII.

A. Lemong (I) Picking (II) Curing (III)
Grading Regulations (IV) By-Products.

B. New Zealand Grapefruit (I) General

(II) Regulations C. Sweet Oranges :
D. lMethods in Use Overseas. (I) Californian
Methods (II) Application to Local Conditions.
E. Suggested Improvements in New Zealand
Methods.

SELLING.

A, Sale by Auction. B. Direct trade. (I) To
retailers (II) To consumer. C. Organised
selling (I) California Fruit Growers'
Exchange (II) New Zealand Fruit Federation
(a) Objects (B) Dominion Mark Scheme.

(III) Benefits of Co-overative Marketing.



CHAPTER XXVII.

CONTENTS _ CONTINUED.

PART X.
ORGANISATION, RESEARCH AND INSTRUCTION.

CHAPTER XXVIII.

IN THE CITRUS INDUSTRY.

A. Introductory. B. Grower Organisations.
(I) Keri Keri Settlers' Assn. %II) Auckland
Citrus Growers' Assn., (III) Tauranga Citrus
Growers' Assn., (IV) Tauranga Fruit Growers'
Society, (V) N New Zealand Fruitgrowers' Fed-
eration. C. Research. D. Ingtruetion. E.
Suggested changes in Organisation., F. Bummary
of Suggested lines of Research or Reorganis-

PART XI. CONCLUSION.

THE FUTURE OF THE INDUSTRY.

Short Bibliography and list of references quoted.

APPENDICES: ~

(I) SURVEY FORM USED.
(II) DESCRIPTION OF VARIETIES.

(III) DETAILS OF GROVES VISITED AND MANAGE-
MENT METHODS IN USE.

(IV) ORCHARD RECORDS - SAMPLE.

(V) SAMPLES OF ACCOUNT SALES, ETC.

(VI) (a) PROPOSED LEMON GRADING REGULATIONS.
(b) "SUNKIST" GRADING REGULATIONS.

(c) PROPOSED GRAPEFRUITGRADING REGULAT-
IONS.

(d) PROPOSED ORANGE GRADING REGULATIONS.
(VII) WHOLESALE AND RETAIL PRICES OF CITRUS

FRUITS ON AUCKLAND AND CHRISTCHURCH
MARKETS, I930 - I934.



FRONT ISP IACH. A fine cluster of St.lMichael sweet

oranges grown in a commercial North Auckland orchard.
New Zealand can produce a type of sweet orange, which,
while perhaps not equal to the finest imperted is of a
sufficiently high standard of quality to meet with
consumer approval and could probably supply & large part

of the local demand for oranges.



FOREWORD.

Thig survey was undertaken primarily because it was
considered that some comprehensive survey was & necessary
preliminary to any sound advancement in the citrus
industry in New Zealand. 0f necessgity it has been
subject to limitations of time and of means to collect
all the data which would have been desirable; many of the
data are not yet available or are of & confidential nature
while many of the ®facts" frequently quoted with regard tg¢
the industry sre little more than assumptions - an unsafe
foundation for the sound.development of the industf&.

The survey is therefore tendered, not a&s the last word
with respect to the aspects of the industry discussed,
but rather as & partial collection of sueh information as
is at present available, presented in fairly logical . )
sequence, and with some attempt to give & balanced and
comprehengive, 1f somewhat sketchy outline of the industry
in its various phases.

Mueh informetion, of a detailed nature, dealing
with particular phases of the industry was, of necessity,
excluded, in order to preserve the balance of the whole,
while owing to the limitations of time and finance it has
not been possible to check as carefully as would have been
wigshed, the tables and statistical analyses. There are
doubtless minor errors in computation in some of the tables
and some errors in the typing whieh have escaped detection
but it is hoped that these ommissions will not be regarded
too critically.

In the sections dealing with factors affecting
production, and production costs the analyses deal with
only one years figures and it is realised that the analysis
of subsequent years datea might yield results of quite

different magnitude although it is considered unlikely



that general trends would be affected. This weakness
has been corrected as far as possib;e by giving tables

in terms of relative yields wherever possible, but in cer-
tain ceses this has not been possible, e.g. age and pro- ‘
duction, and surveys conducted over & period of years are
necessary in order to form & sound judgment as to average
values. Similarly costs per case vary considerably
according to the size of crop marketed in any given ye&ar, g
and the figures drawn out for 19%4 m&y be wide of the aver
age. Only & series of surveys can determine points such
as these, and such & basis for the development of the
industry is very necessary.

Such limitations do not, however, destroy the sign-
ificence of the analyses, nor seriously detract from the
original intention of giving as comprehensive a survey of
the field as was possible with the limited time and funds i
available. It will be serving its purpose if it succeed
in inducing those interested in the industry to undertake
& systematic stocktaking, and review the whole problem
before embarking on any scheme of grester development to
supply the local market.

It is only with some trepidation that the last two
chapters dealing with the organisation of the industry
and its possible future have been &added. This w&s never
intended to be more than & preliminary survey and the con-
clusions or suggestions which are m&de in those conecluding
chapters are, therefore, of & somewhat tentative nature.
The writer reserves the right to alter his opinions on the
policies suggested there when more complete data are at
his gisposal and more time is available for consideration

of the problems which they present.

August, 1935.
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A PRELIMINARY ECONCMIC SURVEY OF THE CITRUS INDUSTRY

IN NEW ZEALAND,

PART 1 INTRCDUCTORY.

CHAPTER 1. SCOPE AND METHOD. ; .
A. Introductory. B.Method of Collecting Data.
¢. Location of Orchards Visited.

A. INTRODUCTORY,

With increasing competition in the world's markets
for our mein primary products and the imposition of quotas
and other restricections to the free flow of international
trading the Dominion is faced with & serious c¢conomie
crisis. o plexus of favourable factors operating over
a period of years has resulted in the rapid expansion of
our mein primary industries. This rapid expansion has
been accehtuated rather than retarded by the fall in
world prices for our primary produets, producers having
endeavoured to offset the fall in prices by inercasing
their volume of output, thus tending further to acceantuate
the drop in priees.

The possible diversification of our primary pro=
duction therefore assumes fresh importance under the
stress of adverse world prices for our staple produects

and the threat of reguleted shipments to our mé&in market,
Great Britain. The Deiry Industry Commission ih its

report states (p.50) “The development of the citrus-
fruit industry to suypiy fully the local market with
those types which cen be grown in New Zealand is &
reasonable objective®.

It was therefore felt that the time was opportune

for eolleeting and collating such information as was



(2)s

available reg&rding‘the citrus industry; the types of
product that might profitably be produced, the methods
of management in vogue, the cost of production, the
merkets availlable, & careful study of imports and the
possibility of replacihg imports, in part or im whole,

by loeelly grown citrus fruits.

B. MATHOD OF COLLECTING DATA.
The information contained in this enalysis was
collected by personal visits to seventy-two of the
larger growers of citrus fruits. These growers
kindly consented to supply sueh information as they had
aveilable regarding methods of management, production

and prices realised ete. (See Survey form used, Appen-
dix 1.) At the same time visits were mede to the egtabe
lighments curing and marketing citrus fruits, the main
growers' and research organisations.werc approached for
information, the wholegale and retail trede in the mainm
centres of the NHorth Island was interviewed while the

various Government Departments co-operated in supplying

information.

C. ORCHARDS VISITED,

O0f the seventy-two orchards visited twenty-four
were gituated at Keri Keri, eight at Whangarei, one at
Warkworth, twenty-two in the Auckland Distriect, fourteen
at Taurange, two at Gisborne and one at Petane. (Plate:

1. shews the position of the groves visited). The wide
distribution of the growers visited is recognised as being
& distinct disadventage insofar as the validity of any
conclusions in regard to mansgement practics may be
concerned, but, owing to this being & preliminary survey,

unavoidable. 'In any case after making due allowance



PLATE 1. Pin Map shewing the distribution of the
groves visited during the course of the survey, 1934.

The red line indicates the main reute followed.



(3).

for the wide distribution of the growers it must be
stated that the growing of citrus fruits demands &

set of conditions which can vary only within certain
limits, and exceept .in isolated cases such as Keri or
Tauranga it is doubtful whether any one distriet con-
teins sufficient growers working under uniform con-
ditions to warrant the application of the survey metheod
to the study of their problemé of management.

For the purposes of this survey, which can be
regarded only in the light of a reconnaisance of the
position, the returns from the various districts have
been treated ag 8 unit with the consequence that the
conclusions drawn must not be accepted as final nor as
necessarily appliceble in individual cases but serve
only as an indication of probesble trends as & basis

for further inpvestigation.





