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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
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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.
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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.
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CHAPTER 11. HISTORICAL SURVEY, 3
L. Barly Development. B. Iater Develop=
ment. C. Present position of the
industry.

A. BEARLY DEVELOFMENT.

The early history of the introduction of citrus
fruits into New Zealand has received the attention of
Mr. Geo. A. Green and I am indebted to him for the follow=
ing notes culled from a lecture delivered before the
Palmerston North Rotary Club.

WAg far as is known, the first authenticeted intro-
duction"of oranges inté New Zealand was méde by Mrs.James
Kemp, one of the missionery perty whe arrived at Xeri Keri,
Bay of Islands, in August, 1818, bringing with her a few
sweet orange pips from Sydney. It is recorded that thesge
were planted in a box of soil at Keri Keri on August 10th,
1818. Two young trees resulted, both of which are alive
and bearing fruit today (1935). One of these is now
growing at the residence of the Misses Kemp's, Keri Keri;
the other at Waimate North at Mr. W. H. Mountain's.

"Shortly after or before this time the rough
lemon (citronelle) was introduced and rapidly spread
from the Mission Stations to the Maori settlements through-
out the nmorth. & printed record states that in the year
1828 fruiting trees of both lemons end orangecs existed
at Taurangs.

Wlemons were introduced into Nelson in the early
40's of‘last century, being plented by & Mr.Pickard at

Motupipi.
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®gpout 1850 several commercisl nurseries were
establiéhed in and about Auckland. These introduced
both sweet oranges and lemons, mostly from Sydney, and
these were widely distributed. Among early nurserymen
were Messrs B. T. Hawkins, the late David Hay Senr.,
and the late C. T. Wren. The late Sir George Grey
also imported for his private collection, &nd among
his importations was the original strain of our Poors=
man orange (N. Z. Grapefruit), which in recent years
has been much improved by the selection of superior
seedlegs strains.

"About 1870 considerable interest commenced to
develop in the cultivation of citrus trees and com-
mercial named types of both sweet oranges and lemons
were introduced in quantity, the lemons being confined
to the Lisbon type while the oranges included the St.
lichael, Paramatte and Selletta.

“Between 1875 end 1880 several commercial plantings
of citrus were mede, the largest being those of Mr. H.
B. Dobbie and Mr. L. Hanlon, both of Whangarei, the
former &t one time producing 7,000 bushel cases of
sweet oranges a year. In the eighties of last cen~
tury New Zealand lemone of high quality'commenced to
feature on the markets of the North Island, while in
1890 Mr. E. Morrison of Warkworth, staged & most com~
prehensive exhibit of oranges, lemons and grepefruit
at the citrus exhibition in Brisbane, for which he was

awarded & gold medal.



(6).

In 1884; Mr. Geo. B. Alderton published & small
"Preatisc and Handbook of Orange-Culture in New Zealand®,
this being printed by the Governmeqt ?{inter with & vie;
of encouraging the more extensii?i%gﬁégz;us fruits, in
the northern portion of New Zealand, and of aiding plenters
witﬁ reliable informetion on the subject.®

"Oother varieties such as the Iureks and Villa
France were introduced from California about 1890 and
later a type of Eureka known as "Sweet Rind“ was introe
dueed from Sydney. The Genos was introduced by the
Department of Agriculture and planted in the experiment-
al bloek at Tauranga about twenty yeare ago.%

Frobably the largest importer of citrus varieties
in leter years has been Mr. H. R. Wright of Avondele, whe
now has probably one of the largest colleections of citrus
varieties in the Dominion

Latterly also, the Citrus Committee of the Insti-
tute of Horticulture, working in conjunction with the
Department of Scientifie and Industrial Research, has
intfoduced pedigree budwood of the leading standard
varieties of oranges and lemons from California and
Australia. These have now been "worked®™ on & variet y
of rootstocks and test trees planted in the Mt. Albert
Citrus Test Area.

B. LATER DEVELOFMENT OF THE INDUSTRY.

As hes been mentioned, considerable plantings
of gweet oranges were made during the latter part of
last century. - With the advent of this eentury, however,
and the improved overseas transport provided, the produee
tion of sweet oranges declined largely owing to the
increasing competition and cheaper freights on fruit

from Austraelia and the Islands.
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A steady development oceurred during the next
three decades, plantings of lemons and "Poorman®
oranges keeping pace with the expanding internal
market, while during the latter part of the period
gweet oranges have again been widely planted.

The following Tebles give an indication of the
inerease in the number of bearing trees over the period
1922-3%0 (exclusive of trees planted in Boroughs) and
also gives an indication of the amount of fruit harvested
each year; the same data are presented graphieally in
Fig. 1.

Such data as are presented in the "Agricultural
end Pastoral Statistics®™ in respect of the number of
bearing citrus trees must be accepted with caution when
considering the growth of the industry &s a whole, sinece
these figures exelude all trees within Borough boundaries,
the number of which must be quite considerable as it
includes such areas as the Avondale Flats which are
within the Auckland City boundary. Also agsuming that
fifty per cent of the trees now planted in registered
orchards ( see Table 111, p.9a and Table 1V p.1ll ) are
not yet in bearing, the number of bearing eitrus trees
at 1/10/34 was 61,686; i.e. one would have to assume if
the figures given in Table 1 represent accurately the
position of the industry as at 1930 that the number of
bearing trees has doubled in the period 1930/34. Note
withstanding thet the increase may have been rapid over
the period it is probably safe to infer that the appar-
ent increase 1ls in some measure at least due to a defiece

iency in the numbers quoted for 19%0.
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TABLE 1.

Shewing the number of begring orange and lemon trees in the Dominion (exelugive of Boroughs)
for the period 1022-30,
1921-2 1922-=3 1923-4 1925-6 1927-8 19289 1929<30

Orange trees 2,572 2,417 3,312 5,282 5,666,190 5,501

Lemon trees. 13,661 16,223 19,971 20,606 26,405 28,795 24,907

Total trees 16,233 18,640 2%,283 25,888 32,06% 26,954  31,408.

o
TABLE 11.

*8)

Shewing the production of bearing orenge and lemon trees in the Dominion (exclusive of Boroughs)
in bushels, for the period, 1922-30.

Produetion :

Cangaia) 1921-2 1922-% 1923-4 1925-6 1927-8 19289 1929-30.
Orenges 5,439 5’738 2:633 5:649 6,511 1,372 8’390
Lemons ‘ 10,956 10,998 139844- 22: 369 26a250 35 ’869 57:412°
Totel 14,404 14,736 16,467 28,018 32,541 43,840 45,802.

+ Deate derived from the Govt. Stetistician's figures contained in Agricultural and
Pastoral Staticties- Unfortunately owing to economy measures no date are available later than the 1929-30 geason.
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also the increase in production over

the same period.
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An interesting feature made apparent by Pig.l

is the general trend towards higher production per tree
over the period 1922-30 and would suggest that with pay-
'-gble prices citrus growers have given more attention

kto their trees with & consequent increase in produection;
it might of course be suggested that the increase in per
tree production is due, in part at least, to the increas-
ing age of the plantings and such is also probably & con=-

tributory faetor.

C. PRESENT POSITION OF THE INDUSTRY.

(1) Total citrus trees planted

By courtesy of the Hortieulture Division of the
Department of Agriculture a list of the ;egistered
growerg of eitrus fruit in the Dominion was made availe
able and the figures have been analysed in Table 111,,
shewing the number of citrus growers,andlysed according
te the aize of grove.

The Table discloses that et 1/10f%4 there were
2,798 ®registered growers" of citrus fruits. The
analysis diseloses however, that & preponderance of the
growers cgnsdrcely be considered to be Wecommercial growers®
owing to their sm&ll number of trees, 69.5% having less

than 21 trees each and controlling only 9.5} of the
total number of trees. By including the next group
(i.e. 21 =50 trees) the position is that 81.5% of the
registered growers have less than 51 citrus trees and
of the total number of citrus own only 18.6%.

Considering the larger growers, having over 200
trees, one finds that 153 growers (5.3% of total) own

51.6% of the total citrus trees. These are the only

growers who mgybe considered to be “commercial® growers

+ & registered grower is one licensed to sell fruit
and is not to be confused with & "taxable® grower.

2
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T AB L EIX1.

Shewing the Number of Registered Citrus Growers in the Dominion Classified
hccording to Size of Orchard, as at 1/10/34.

- e - o wm -

Group No. of Ho. of ? of No. Lemon No. orange Pfotal No. E_Total Average in
trees. Growers Total. trees. trees. trees. No. group.

1-20 1947 69.5 8,544 3,2§g 11’808 9.5 6.0 =
21-50 337 12.0 8; 716 2,5 11,29 9.1 33,5 -
51-100 217 7T 12,426 3,579 16,005 12.9 T2 ;

101-200 144 s 16,314 4,050 20,364 16.5 141.4

201-350 7 27 14, go * 5,06% 19, %9 1601 258.4

51-600 5 2.0 14,669 12,4 27,107 22.6 468.7

01-1000 15 0.5 8,126 3,087 11,867 9.0 547.1

Over 1000 3 ¢.1 2,340 3,274 5,614 4.5 1871.3%

Totds. 2,798 85,973 57,399 1235,37¢< 44.0
+

This figure for the number of oranges is unusually lamge due to the faect that the
me jority of the plantings in the Keri Keri Group Settlement Scheme fall into
this group.

- e N s s S
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in the sense that they own sufficient citrus to in any way
approach giving & sufficient labour reward for one labour
unit.

The gignificance of these figures in relation to
their bearing on problems of marketing and orgenisation
of the industry will be further discussed under éhose
headings but it should be borne in mind that of the total
of 2,798 registered growers only 153 may be classed as
mainly dependant on citrus as & source of income; in the
case of growers haeving fewer than 201 trees citrus culture
must be regarded as being chiefly a supplementary source
of income and it is the vrepgnderance of this class of
grower that renders extremely difficult the organisation
of standardised marketing of the produet.

The Table shews the total number of lemon trees to
be 85,973 (bearing and not bearing) and the number of orange
trees (sweet orange and N.Z. Grapefruit) as 37,399 giving

the total plantings of ceitrus in registered orchards as
at 1/10/34 as 123,372 trees.

Thie figure mdy be taken as substantially correet
since & comparison of the numbers planted as shewn on the
Horticulture Division's lists and the number found by visits
to individual growers shew good aggreement in the aggregate.
0f the 56 growers who supplied satisfactory returns in sns-
wer to enquiries the listed total of trees was 30,043 while
personal enquiries shewed & tote&l number of 31,019 trees,

i.e. approx. & 3j veriation, which must be regarded as a

very satisfaetory agreement.
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7 The estimate of The Citrus Committee of the N. 4.
Institute of Hortieculture (1:19%34) that up to the end of
1932, 250,000 citrus trees had been planted must be regard-
ed as grossly overstating the position even after making
due allowance for the number of trees in unregistered
orchards. Their figures would probably be & much
closer spproximation to the true position, in respect of
plantings, if halved,

(11) Proportion of Bearing to Not Bearing Trees:

Unfortunately no indication is contained in the
Hortieulture Division's lists as to the propertion of
bearing and not bearing trees and no reliable data are
avaeilable on this point.

An indication of the position mey be obtained by an
analysis of the groves visited during the present survey
but eonclusions based on these figures must be regarded
as tentstive only.

' TABLELV

Shewing the numbers and proportion of bearing to ®not=bear-
ing" trees in the groves visited during the survey.

Bearing % of "not-bear- 5 Total
Prees. total -~ing®trees. trees.
Lemons (excluding : i .
Keri Keri) 5,892 56k 4,551 43% 10,443
Lemons - total 5,802  34% 11,352 650 17,244
N.Z. Grapefruit 2,626 590 1,797 405  4,40%
Oranges (exclusive ¢ H
of Keri Keri) 785" - 7% 231 2450 936
Oranges (total) 705 T 8,252 925 8,957
Other citrus var. 415

Total all varieties 9,223 29.7% 21,381 9% 31,019,
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It is probable that the percentages shewn above for
all varietieg is unduly weighted by the inclusion of &
large proportion of “not-bearing®™ trees at Keri Keri,

As & bagis for estimete it is prbbably safe to assume that
50/ of the plantings of lemons and N. &. Grapefruit (poor=
man orange) are as yet not in bearing and that in respect
of sweet oranges the majority of planting are not yet
productive.

Utilising this tentative bagis for the purposes of
estimate would mean that the total number of bearing lemon
trees in the Dominion would be in the vieinity of 42,000
trees. The positiomn in regard to sweet oranges and N.Z,
Grepefruit provides no sstisfetory besis on whieh to form
an estimate sinee both varieties are grouped together in

the lists availeble.
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PART 11.- GEOGRAPHICAL

CHAPTER 111 FACTORS AFFECTING DISTRIBUTION OF CITRUS
GROWING AREAS,

A. Seil, B. Rainfall., C. Topegrephy

D. Climatic factors:s 1. Wind, &.femperatures,
3.Humidity,

E. Nearness to market or transport facilities,
w

. Proximity to other Growers.
Owing to the suseeptibility of eitrus trees to
deamage by other than light frosts, their culture in New
Zealand is necessarily limited to the more northerly parts
of the Dominion, with the exeeption of certain localised

ereas further south where conditions are unusually favoure

able. Of the citrus trees grown in the Dominion, only 8.6

per cent occur south of the Auckland Provincial area and may
for the purPposes of this survey be omitted from furthcr con-
sideration.

The commercisl growing of eitrus demands & certain

plexus of factors to ensure its ultimate success and is

probably more sengitive in its demands than most other
branches of primary produetion. The attempt to secure
all faectors in optimum is & difficult one and has led to
the loealisation of the industry in certain well defined
areas.

The important faectors are briefly as follows:-

K Bedl

B. ‘Reinfall

C. Topography of the land.

B. Climatie factors:
(1) wind.
(11)Temperatures.
(111)Humidity

E. Nearness to market or transport
faecilities.

F. Proximity to other growers,
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s Seil

The primary consideration in choosing & soil for
citrus is that it should be exceptionally well drained;
it is doubtful whether under our relatively heavy rain-
fall conditions in New Zealand any soils are suffieciently
well drained naturaelly; praectically all New Zesaland soils

require under-dreinage to secure minimum loss of trees

from root disease.

The most desirable soil is & medium sandy loam,
which, while retentive of moisture during the summer is
yet sufficiently light tc faecilitate good drainage and
cultivation operations. Fertility is & secondary con-
gideration to good physical condition and most of the
citrus in New Zealand is growing on other than “first-
class land* with the exception of the Gisborne Distriet,
and the later voleanie soils of the Whangarei Distriect
and the Auckland Isthmus (includes only & sm2ll proportion
of the citrus groves).

Sandy soils of an éxtremely open porous nature are
unsuiteable, as they do not hold sufficient moisture, and
commereial fertilisers, when applied,leach readily so that
the full benefit from their applicetion is not obtained.

The presence of a hardpan of ironstone or impervious
clay should be avoided as it leads to waterlogging of the
soil during heavy rain and frequently to heavy scouring of
the surface soil.

Hume (18:1926) says: “If the surface is good till-
able earth, with a fair admikture of sand, , so &s to open
it up, and the subsoil is somewhet closer so &s to hold

moisture and prevent leeching, the ideal conditions have

been found.¥
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B. Rainfall.

Under New Zealand conditions, where irrigation is
not practised, an ample well distributed rainfell is desir=-
able (See Table 1Vg8) 4n average of at least fifty inches
per annum well distributed over the year is desirable since;
with less raim, dry periods are liable to oceur, &s in 1934,
and cause severe losses in production. The effeet of such
periods of low precipitation during the summer months is
accentuated by the faet that insolation is then at its
meximum. It has been suggeéted that irrigation in such
seasons would sufficiently increase crops to recoup the
cost of installation and leave & substantial margin of
profit, but so far as is known no growers in the citrus
districts heve adopted such & plean, although several
growers in the Henderson Distfict are considering using

water from the Auckland City meins during exceptionally

dry seasons.

C. Topography.

The land should be of level or gently sloping topo-
graphy to facilitate cultivation and minimise erosion of
the soil by heavy rains. The ides that a slope assists
dreinage is probably in many cases falacious and even mueh
sloping land will be greatly benefitted by artifiecial Arain-
age.

Level or gently undulating country is also easier to
shelter from wind than hilly eountry and in a region such as
New Zealand where winds are often severe, this is a point

not to be overlooked.

Topogrephy and elevatiocn in regard to surrounding

land surfaces also have an important bearing on the incid-

enee of frost. This is shewn very markedly in the case of
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Mean Monthly Rainfalls and Number of Wet Days registered

&t the principal stations in the citrus areas.
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the Moerewe Valley near Xewe Xawa where it is impossible

to grow citrus trees in the open owing to frosts caused

by the drainage of cold éir from the high land surround-
ing into the valley. In other cases, a difference in
elevation of a few feet may make all the difference between

suitable and unsuitable land for citrus.

D. Climatic Factors:

L4

(1) Wind: Very windy districts should be avoided;

hence the west coast, on the whole, is unsuitable, and the
citrus districts tend to localise on the east coast.
Protection may also be gained from Prevailing winds by a
judicious choice of site in relation to the local configure
uration of the land.

(11) Temperature: %The bulk of the oranges which

supply the markets of the world are produced in countries
which experience & certain degree of frost, such as Cali=
fornie, Spain, Florida, Palestine, Australia, Japah and
Italy. Oranges grown in moist tropical countries are
lacking in tartness, color, shipping and keeping qualities.
All of these qualities, so desirable in a marketable orange,
become more marked as we approach the line where frequenecy
of frosts mskes the culture of the trees unprofitable.¥
(7:1927).

Temperatures below 30 degrees F. are, however, becom-
ing limiting factors to the growing of most types of citrus
on & commercial scale. Such & ecritiecal temperature.is,

however, subject to variation within limits according to

the influence of other factors chief amongst which are:=
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(a). Diseases. Diseased conditions such as
bark blotech or other disturbing factors either of a
physiological or & fungous nature lower the resistance
of a tree to frost.

(b). The general vitality of the tree which is
influenced by the manuring and general treatment.
Nitrogen, sufficient to give a dark green colour but not
to cause sappy growth seems from Tauranga experience
(10:19%5) to have a definite effect in increasing the
resistance to frost injury.

(e). Dormency. The citrus tree is never com-
pletely dormant, but sny practices tending to give soft
growth late in the sautumn should be discouraged; scvere
pruning, heavy nitrogenous manuring or late cultivation
should be avoided where frost damage is likely to occur.

(e) stocks. Pew date are available in New
Zeaeland on the influence of the stock imn increasing
frost hardiness, but there geems to be some little
foundation in Ploride for the belief that trees worked
on trifoliate orange are more resistant than those
worked on sweet orange or citronelle, but no conclusive
informetion is yet availgble for New Zealand conditions

(£) vVariety. Hume (18:1926) arranges the
citrus varieties commonly in cultivation in the follow-
ing order of hardiness:-

(1) Trifoliate orange, (2) Satsume mandarin, (3) Sour
orange, (4) sweet orange, (5) grapefruit, (é) lemon
(including citronelle), (7) lime, citron and shaddock.

West, of the Griffeth Research Station, N.S.W.
found that under normal conditions lemons would with-
stend conditions of 28 degrees‘F., and sweet oranges
26 degrees P. without damage, but any temperature
which mey be given is subjeet to the influence of
nunerous other factors outlined above.

Slow thawing results in & diminished injury
after frost, and may have an appreciable practical
application in the placing of shelter belts to assist
in avoiding frost injury, e.g. & high shelter belt on
the eastern side of & grove may shield frosted trees

from the early morning sun and avoid serious injury.
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In attempting to establish & correlation between
the degree of frost and the resultant injury to citrus
trees, it is necessary to differentiate between & ®ground
frost" as recorded at & meteorological station and the
tempe;ature of the air surrounding the tree. A much
better correletion is likely to exist between minimum
air temperatures as recorded in the standard Stevenson
screen and degree of injury to citrus trees.

In this respect Kidson states(20:1935): %In
accordance with & Luropeen convention, & ground frost
is considered to have occurred when the temperature
recorded by & minimum thermometer, one inch ahove the
ground on an open, grassed surface, has fallen below
30.4 degrees F, Damege, even to tender low-growing
plants, is unlikely at higher temperatures®. "iany
of the ground frosts referred to iﬁ tlne precediné parg-
graphs are confined to a very shdlow layer at the surface
aend most plants are tall enough to escape their effects.
Purthermore, the readings obtained by & grass minimum
thermome ter depend very much on the precise position inm
which it is placed. There is an increasing tendeney,
therefore, to concentrate on the readings of sheltered
thermomepers at & height of about 4 feet above ground,
such as are obtained in the standard Stevenson screen."”

However, in past discussions on the damage result-
ing from a frost it E:ipeen usual to consgider the minimum
on the grass and such have little significance in relation
to citrus. A particular instance occurred in the case
of a ground frost of 14 degrees at Tauranga in May, 1931,
accompanied by & minimum sereen temperature of 22.5 degrees

r. This frost caused widespread damage to citrus trees

in the distriet, yet a ground frost of 14 degrees at
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Gisborne in 1934 caused no more demage than slight
yellowing of immeture fruit and the dropping of occasg=-
sionel leaves from soft growth; unfortunately no record
ig evailable of the minimum temperature recorded in the

~ screen on this oceasion. Possibly, also, other factors,
sueh as the conditions at thawing may have entered into
the damage occurring in this example, but it serves to
illustrate the ceaution which must be exercised in draw-
ing conclusions based on the degree of ground frost.

Pigure 11 shews, for the North Island the number
of days with ground frost per annum, wﬁile Figure 111
shews the more significent feature, namely the number
of days per annum with minimum shade temperature below
32 degrees F. It will be noted that the prinecipal
citrus growing distriects fall in the area of 25 ground
frosts per annum or legs, but this number is fairly
frequently exceeded at Tauranga and Gisborne. fihe
North Auckland peninsule and the Auckland distriet fall
in the area of less than 10 days per annum with a minimum
shade temperature below %2 degrees F., while & narrow
coastal belt along the east coast of the peninsuls comes
in the area of no days below %32 degreeg F. recorded.
Teuranga and Gisborne on the other hand fall between the
10 and 25 days per annum frequeney lines.

"Frost, however, is & very local phenomenon, and
the freéucncy of occurrence may vary within wide limits
over & comparetively small area.“(20:1935). This tendency
to localisation of frosty areas in the citrus districts
is very marked and makes it a matter of extreme difficulty

e
to map the "frost free® areas.

+ TFrost free is used here as & purely relative term
in respect of the growth of citrus fruits.



Shewing the Number oi Days with Ground Frost per annuim.
(After Kidson).

Note that the main citrus areeas fall
either outside, or just on the line of 25 frosts per annum

AANGARE!

NAPIER




FIGURE Lkl

Shewing the number of days with Minimum Shade Temperature

below 52°F. (After Kidson).
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TABLE Ve

Mean Number of Frosts in the Screen in the Main Citrus Areas.

DISTRICT. JAN. FEB. LIAR. APRIL. MAY. JUNE JULY AuG. SEPT,  0OT. NoV. DEC. YEAR.

AUCKLAND. e i . i sid i ik it s ey cip e i) Nil.
TAURANGA 0.0 0.4 0.0 0.1 0.9 340 4e5 o7 F [y 0s2 0.0 0.0 13.0
GISBORNE i3 13 W 0.2 0.5 3.0 4.5 2:2 0.7 o B S 11:0
HASTINGS 4 5k ok 0.3 4.9 a8 ey 5.6 4.6 18l 0.1 ek 3441
NELSON 1% e s .- 0.2 3.4 4.8 2.6 0.9 e St ke 12:1




TABLE Vi.

Mean Values for lMeteorological Observations at Auckland and Tauranga.

LUGKXKLAEND (160 £t.)

gan Feb Mar April lMay June July Aug Sept Oct Nov Dec
lean Daily Maximum 72.6 | 72i9 | 70.9 | 66:9 | 624 | 58.6 750 | 57181 60.1 | 63.2"| 66:0 ] 69,3
fean highest maximum g8.6 8:6 | 76.4 | 7232 | 675 | 6440 2.5 | 62.8'] 65.4 63.6 78,01 P57
\bsolute highest maximum [081.5 5x0 i 790 | T7ad [ 7150 6& 65 6g 70 i 75.5 1 79
fean Deily Minimum 59.g 60.4 | 58.5 52.5 £1:3 1 4831 | 46i2 || 4642 | 4849 | 51.7 | 54.d ] 56,8
lean Lowest Minimum 51. 5 51,5 14644 | 4257 | 285 | Bed | SGWL L AT 44,51 4731 | 494
\bsolute Lowest Minimum |48 4 46 41 38 36.5 | 35 6.4 | 37, 41 A1 i
Jays of frost in screcn o .o .o .s . .o .s .o oo .s oo .o
Jays of ground frost sa o sy S v 0.1 0.7 0.1 .o oo iy o
telagtive Humidity G 15 78 19 .o 8 | lnge e s go__ | 8o 79 9 17

TAURANGA (22 yrs)

lean Dgily Maximum 4ol 4e5 Bud 1 679 .1 62.7 8.8 736 | 58.8 | 61.8 ) 65:2.; 68.2 9 6642
fean highest Maximum g3.1 gz.z go.S T4.4 | 68.9 25.7 23.6 64.g 69.3 | 72.5 g5.9 gl.% 85.0
\bsolute highest meximum [87.5 | 87.0 86.g 7805 | 7560 . 75| ©840 | 6T T5= @1l 7840 3.0 | 87.0 8&.5
fean Daily Minimum 53.9 | 54.9 | 51. 48.1 | 44.2 | 40:6°] 395 | 40,0 42eF\| 46451 49:1 ] 51.3 40.9
lean Lowest Minimum V2 B TR T e ey O S CPERE B 29.% 20,3 o Bol | RGN 24034 20:1 ] 39.2 27.9
\bsolute Minimum 5T i 43500 8445 31.0 | 22.8 | 23. 24.5 4 24.2 2L. 012580 4 310} 31.D 21.0
'rost in screen S5 0.4 0.0 Q5 0.9 3.0 4.5 2.7 I & 0.2 e Bie 15.0
wround frost (6yrs) 0.2 0.0 0.0 2:4 9.7 14sE 16.0 14.2 17 4.2 1.3 Leg TLE2
telative Humidity (4 yrs.)71 75 76 79 78 82 84 84 81 79 78 74 79
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Not only are insufficient data available in the citrus
ereas, but the variations are extremely rapid and complex,
to which must be added the difficulty that citrus trees
differ in their susceptability to frost injury, as out-
imeld in & previous paragraph. However, the area shewn
in Pigure 111 as having less than 10 days per annum may be
teken as representing the majority of the areas sguitable
for citrus growing; it must be emphasised, however, that
even within this area there are numerous areas where, owing
to loecal configuration of the land or other conditions frost $
are experienced of too great severity for the suceessful
commercial culture of eitrusg, e.g. Moerewa valley and numer~
ous other areas. (See Pigure 1l. Area enclosed, more than
25 frosts per annum).

Many of the frosts experienced in this belt are of
the Ygravity® type, i.e. due to the settling of eool air
from_higher land surrounding & valley. ~ A level plain
or valley bottom will be more subject to frost than & hill
slope, and & hollow in & plain still more so. Table V ghews
the mean number of frosts in the screen in the main eitrus

reas

o

, While Table V1 ghews the mean values for temperature
records &t Auckland and Tauranga.

Apart from configuration of the land the incidence
of frosts is affected by other fadors such as the humidity
of the atmosphere, the amount of moisture present in the
eoil and in groves close to shallow tidsl estuaries the state
of the tide has an influence, frosts tending to be less
severe when high tide is between %-5 a.m.

Vihatever method is used in attempting to correlate
temperature with the growth of citrus on & commercial scale,

it is opemn to & great many sourees of error; the final test

must always be the success of trees in actual growth on the

arecea.
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(111) Relative Humidity: The average relative

~

humidity of the atmosphere throughout the citrus districts
in the Dominion ig reletively high and this is probably
inimieal to the production of fruit of the finest colour,
texture (rind) and keeping qualities. Most of the oranges
supplying the world's markets come from areas having & low
average relative humidity and & maxXimum of sunshine; con- -
ditions usually only realised under irrigated conditions.

(D) DNearness to liarket or Transport Facilities:

With improved overseas communication the ccst of
landing fruit in our markets has been considerably reduced
8o that the margin of protection afforded by freight differ-
encesg in favour of the local grower hag heen congiderably
reduced and in the case of shipments to South Island ports
hes in some cases become negligible. The question of
proximity to markets therefore becomes increasingly important.

For example take two growers, A. and B.; A situated
in close proximity to the market snd able to deliver his
fruit for two pence & case; B. situated in & more remote
distriet but supplying the market at a cost of 1f2d4. given
equal quality fruit, A. stands to receive a nett return of
1/- per %éé more than B., which on & per acre basis on & full-
‘bearing grove represents approximately £20 per acre per annum.
Capitalised, this means that A. could afford to pay £400 per
acre more for his land than B., assuming other costs to be
equal, and still be on an equal competitive basis. sSuch
differences do actually oecur, in supplying some of the main
markets in the Dominion. In this respect the Auckland
distriet is particularly favourably situated since it has a

large local market and is served by both rail and boat for

shipping to southern merkets.
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Transport, in the early stages of the development
of the industry, was principally by rail or boat and in
consequence there wag & tendency for growers to select
orchard sites in close proximity to shipping or rail
facilities. With the advent of efficient and speedy
road transport this factor has probably ceased to exercise

& measurable effect on the loeation of groves.

(B) Proximity to other growers.

This has probably exerted a measurable influence on
the location of groves and 1ocalisation is highly desirable,
sinee 1t renders possible the erection of properly supervised
and well %ginped central packing and curing depots with the
consequent sdvantages of standardised packing and markéting.

The opportunity afforded of discussing problems with
other growers is probably also a factor in increasing effie-
iency in produetion and introducing new and improved methods

of management.
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CHAPTER 1V. DISTRIBUTION OF CITRUS GROVLS AND CITRUS

DISTRICTS IN V&AW ZZALAND.

A. Present geographical Distribution of

groves. B. Citrus Distriets described:
(1) Whangarei, (11) Auckland. (111) Tauranga.
(1v) Te Puke. (V) Gisborne. (V1) Hastings.
(v1l) DNelson. ~

A. PRESENT GEOGRAPHICAL DISTRIBUTION OF GROVES.

By the influence of phe factors discussed in Chaper
111, the citrus industry hes become locdised to & marked
extent in certein areas. Table V11l gives a reasonably
accurate picture of the distribution of eitrus growers,
average size of orchard and number of trees in the various
districts. The distribution of growers with over 100
treeg is shewn grephically in FPigure 1V, while Figure 1V &
ete. shew the local distribution in the mein areas (marked
by lerge circles in Pigure 1V).

On the basis of number of trees planted in registered
orchards the citrus districets are arranged in the following
order; 'Auckjmﬂ, Wh%%arei ( includes Keri Keri), Taurangs,
Gisborne, Nelson and Hastings with a few growers in other
distriets. ‘

The extent to whieh the industry is commercialised in
any one distriet may best be judged by the average size of
the groves. On this basis the distriets are grouped in
descending order as follows: Whangerei distriet, 114.3%;
T%%anga, 63.3; Auekland 50.5; Gisborne, 22.9 and Nelson
20.4, the average size of grove for the Dominion being 44.0

trees.



FIGURE .. 1V. Pin Map shewing the distribution of
growers in New Zealand with 100 citrus trees or over.
Eech pin represents & grower - however for the main
digstricts, marked by large pins, see the sectionsl
meps as indicated. Only & vepry small proportion

of the total growers fall outside the limits of

relatively localised areas.
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TABLE V11.

Shewing the Number of Growers, Number of trees and
Average size of grove in the main eitrus distriects.

Distriet. No.Growers Lemon Qrange Total Average

Rreeg. Trees Treeg gize grove.
Whangarei 29 15’396 18,790 34,186 114.%
Auckland 94 35, 27 12,070 47,967 50.5
Hemilton %SE 2%,242 : 539 21,;52 ég.s
Taurangs b, 5 Ll .
Gisborne ?%6 2,940 1,882 4,50% 22.3
Hastings 207 7,004 T4 4,57 o L
Wellington &

Taranaki 248 1,248 231 1,47@ 5.9
Nelson 201 3,912 206 4,11 20.4
Sth. Island 122 350 87 437 3.5
Totels 2,798 85,875 31399 4. 125,578 44.0

The position of the Whangarei Distriet is, perhaps,
slightly misleading, since its high average number of trees
per grove isg greatly affected by the influence of the Keri
Keri Group Settlement Scheme where the average size of grove
is in the vieinity of 500 trees. Since this area ceonsists
prinecipally of young groves, production is not im proportion
to the number of trees planted, but a repid increase may be

antviecipated in the future.

B. THE CITRUS DISTRICTS DESCRIBED.

In order that the later discussion on cultural
practices, ete., may be more intelligible & rapid survey
of soil conditions, and other factors in the various distriets
where citrus is principally grown is here given.

(1) Whangarei Distriect.

(a) Keri Keri sub-distriect.

The citrus plantings at Keri Keri consist entirely of

young trees and represent by far the largest block of eitrus
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of uniform age in the Dominion. The ages of plantings

are shewn in Teble V111l below.

TABLE V111

Shewing the age of present plantings of citrus in the Keri
Keri Group Settlement: data kindly supplied by Mr. R.Waters,
Honorary Secretary of the Keri Keri Settlers' Associa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>