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ABSTRACT :

-

Villafranca lemon trees were grown for two years in con~
tainers and provided with a standard nutrient feed. Potassium |
was supplied differentially, usually as foliar spreys of potassium
chloride. The magnitude of the effect of varying numbers of sprays
on leaf potassium vwE~ determined, the main response being the
short~term nature of this effect. Similarly the considerable ben-~
efits of a limited nuﬁber of manganese or zinec sprays on the leaf
concentration of these elements was demonstrated, |

Determinations of the levels of the main minerals in the
leaves showed the seaoonal varlatlons of each one, and led to 2
recommendatlon on sampllng time for the determination of each ele-
ment. It was also possible to demonstrate possible mineral element
interactions, the most 1nterest1ng being the lack of a potas31um -
magnesium sntagonism. It wo® shown calcium levels fell with in?
cfeased 1eaf—potassiﬁm‘t5‘mainﬁain the cation balance., But in
another situation the range ih”plant nutrient status wes such as
not to maintain an equivalence in the cation/anion'raﬁio or the
total leaf cation content. In this latter instance this did not
result in a predicted effect on leaf organic/acid content ’

The possiblekdangers of cxcessive chloride acermialation
were considered; and the problem of leaf chlorosis where pota531um
is in low supply. 4 recommendation was made on the use of nutrient
solution feeds for young citrus trees, especially with respect to
trace element Supply° Various effects of potassius supply on fruit

Quality were also demonstrated.
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CHAPTER I IHTRODUCT IOI

Citrus is an important crop in many countries of the
World, and in the litecrature there are numerous references to the
culture and physiology of these fruits. In the field of mineral
nutrition, a considerable body of information exists on this crop.
Nutrition is a complex field, and with the effects of a given mine
eral'supply depending on so many other factors it is not surprising
that each important citrus growing area has its own research pro-
jects on mineral nutrition.

However, few detziled reports exist ooncerning the nutri-
tion of citrus in New Zealand. Various reasearch projects are
currently under way, mainly on a field scale, and in many cases
detailedVresults will not be available for some time. The N.Z.

- produced citrus fruits are mainly for local consumption, but . .
there is a place for continued expansion in the industry. Therec
is also a growing export trade in certain citrus procducts, of a
processed nature. For such outlets fruit composition studies are
particularly important. The citrus industry is then an important
one, with good prospects for continued development in certein
fields. Thercfore it was considered useful to obtain some quan~
titative data on citrus nutrition, and in the present study
selected aspects have been studied,

of the(many types of eitrus, sweet oranges are of great-
est commercial importance, and so it is natural that they will

be the most studied of the citrus fruits.
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The great bull of citrus nutrition trials, involving such aspects
as plant vpteke, frult guality cffects, and leaf analysis, huVﬁ
heen concerned with the sweet oreonges. Theorsetunity was there-
Tore trken to study wmineral nutrition in the lemon.

This work was in lorge part a study in leaf analysis of
this crop - wainly mineral elecments, but also certain other
constituents. In m>dern crop production we Find o special inter-
est In leafazPsomtion of the various foliar - applied substances
uscd, and uptoke of Z3l7ar nutrient sprays 1s one aspect of this,
and also was studied. For mony years it hes been considered by
many authors there is no’known specific role of notassium in

plants, although many rsports detnil its considerable influence

P

in citrus production. We often associate potassium with crop

quality, and with the requirement for increasingly high quality

this makes it & useful elerent to study in the hope also, of
~widing more information on its physiological role. An attenpt

was made elso to ottain sowme information of this type.

With refersnce to the mineral elements, the folloving

abbreviations are used:

N« nitrogen e - iron Al - aluminium
P - phosphorous Mn - manganese B - boron

K - potassiun Zn - zinc Na - sodium

Ca calcium Cu - copper Cl = chlorine

Mg magnesiunm




