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A new method for estimating the Fertilizer Requirements
of Citrus Trees
By A. C. BATHURST
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[

[Fhe fertilizer requirements of crops sre ascertained by (a) tield experiment-
ation and (b) soil analysis. The auvithor hos been experimgn_tihg-wit_h a2 new
method promising to be cheaper and quicker than the field experiment and mure
accurate and reliable than soil ans]ysis.

Field experiments are accurate but slow, and costly and beset with a number
of limitations: (1) The field sbould be uniform, (2) The field should 'be large
enough to eccommodate the desired number of repetitions of the verious trest-
ments nnd (3) The experiment should be conducted for n.number of years for
eliminating residual effects n'f*'"previuus fertilization and seasonal effects and
for studying the after effects of the treatments themselves.

Soil nnalysis is cheap and quick, but the results obtained are vague. Various
methods of determining the soluble plant feod in the soil ore in vogue, The
results obtained need pot necessarily represent what actually the various crops
could extract from the different soils. Abstract of the first part of the article. Ed.]

Plant Analysis: A new ond promising method The idea of analysing a plant
to determine its fertilizer requirements is not strictly speaking, @ new one, since
it was first suggested some sixty years ago, For various reasons, however, chiefly
due to unreliahle sampling methods, poor analytical methods, faulty methods of
drawing conclusions, and lack of knowledge of basic principles-governing plant
growth, the method did not become popular. It mey be of interest, however to
quote briefly from arecent paper by two of America's leading plant physiolo-
gists, who recently received the annual thousand dollar award granted by the
American Association for the Advancement of Science forn ver_}-' notable contri-
bution to science for the year 1940. The authors Lrs, ‘Hosgland and Arnon,
state: *The idea of analysing plant tissues in the study of nutrient deficiencies
is a venerable one, but we gain the impression that there is o renewal of interest
in this approach....." Inexperiments with barley nnd tomato plants there was
a high correlation between percentages of potassium in the dried vegetative
tissues, and the response of the plant to potassium fertilization. The possibility
also exists of sometimes obtaining useful indications of potassium supplying
power of soils from snalysis of sumples of plant tissue tuken st suitable stoges
of growth from plants growing in the Geld,

It is precisely this aspect, namely the relationship that has been found to
exist between the nmount of a ceriain pluntfood found ina plant, and the res-
pouse it will show to applicutions of that plantieod thut is the bssis on which
the *Plant Anulysis Method® is founded. While in =0il analysis we extract the
plantfoods with wuter, acids, or other chemicals, we can never be sure that what
we get out of a soil is the syme es what the plant would get out of it, By analy-
sing the plant however, we are taking a short cut as compared with soil analysis,
since we use the plant itself as the means of removing the plantfoods from the
soil Theoretically speaking, this method of approach shouuld take us a big step
nearer the beart of the problem, By making a large pumber of analyses, both
of healthy plunts end ulso of plants known to be suffering . [rom definite short-
REes O excessive amounts of verious plantfoods, we can eventually find out with
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very fair accuracy how much of each of the essentinl plentfoods o healthy plant
of any particular species should contain. This has actually heen done in the
cuse n!‘ various field crops over widely varving conditions in the U.S. A., Creat
Britain and Sbweden. with encouraging results. To sum up the findings from
IH:IESE couniries wo may state that regardiess of the climatic nnd soil conditionss
the chemicul composition of the healthy plants of a certain species varied only
“:ifhiu a very smnll range, and also all plants containing less than normal quan-
tities of any purticular plautfood usually responded to fertilizers containing
that plantfood. The evidence availahle suggests very strongly that it should he
quite possible, by means of plunt annlysis, to predict the main fertilizer require-
ments of any plant, no matter what the soil and climatic conditions may be.
This is something which soil analysis cannot do for neither the individuul
requirements of the plant, nor the planifoods which it can actually take up, nor
the prevailing climatic conditions are taken into nccount,

__ Predicling the fertilizer requirements of citrus During the past four or five
years, the writer has laid down several large fertilizer experiments on citrus in
various parts of the Union. The objects were twofold: frstly, to find out by
trial and error the best fertilizers for Valencias under each of the different soil
and climotic conditions, and secondly, to discover just how the amounts of the
various impertant plantfoods in the trees were nffected by the various soils and
the fertilizers given. These experiments have now provided some valuable
information which may be summarised as follows :—

Inan orchard in the eastern Trunsvaal striking improvements in yvield—two
or three times the vield of unfertilized plots—followed annun] applications of
nitrogen in the form of sulphate of smmonia at the rate of 3 to 7 Ib. per tree.
This orchard has previously received practically nothing in the way of ferti-
lizers or munures. In another orchard in the western Transvaal. receiving
exactly the same treatments slight but definite deereases in yvield rezulted from
the same applications of ammonium sulphate—the heaviest applications causing
the greatest falling off in yields. This orchard had previously received about
150 Ib. kraa]l manure per tree snpually for several years, though no artificial
fertilizers _

Still a third orchard on the rich alluvial soils of the eastern Cape Province
which received no fertilizers or manure in the past, showed no response to the
identical fertilizer trestments one way or the other,

Anaslysis of Citrus leaves The above results may seem ruther confusing vt
first sight. vet when annlvses of lenves from these orchurds were made, the whole
position became clear,

In the case of the first orchard, which showed the greatest response the
smount of nitrogen in the leaves was originally very low. Where nmmonium
sulphate was given, the nitrogen contont of the leaves wos raised and ot the same
time increases in vield invarisbly followed. In no case was the nitrogen conlent
of the leaves raizsed to what could be called an abnormally high fipore, and in all
cases the more nitrogen given os asmmoniom sulphate, the more the yields-were
raised.

In the case of the second orchard (in the western Transvaal) the leaves were
already very high in nitrogen when the experiment was started due to the effect
of the nitrogen previously given in the kranl manure, Here the applicutions ol
ammoniuvm sulphate raised this content even higher still wod the more of this
fertilizer given, the more the vields decreased. From this it was judged that
nitrogen was not lacking in this orchard, snd that Ly giving more than wus
setually required, the tree wos o to speak, nitrogen poisooed, und yields fell off
in consequenci
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In the third orchard (in the eastern Cope Province) the Jeavey were nbow
nnrmnl in nitropen eontent at the start, and even after severs] years of . ferﬂ]il*.r‘~
ing only slight increnses could be brought about by #iving ammanium ﬂulph;;l;
In this orchard no pnwnh’lL diflerences in vield were found between: any of ths
dilferent treatments This sgein {its into the picture, apdsoagests thot the w.et
in which a tree is likely to respond te nitrogen fertilzers can be predicted if. "u
know whether its leaves nre low, normal or high in nitrogen to start off vnth,,
If the content is low, the crop will probably be increased: -if nurmnl-—rprnhnbl
not, though harminl effects will nol necessarily follow; if -:'In-nd].* high, no good
cnn be done, nitrogen fertilizers will be wasted, and an actual falling-off yields
is quite possible.

The amounts of the other most important plnntfoods, namely phosphorus,
colecium, potassium, magnesium and sulpbur prescnt in Valencia leaves heve been
investigated in a similar menner, and both the normal content of leaves and the
levels at which deficiencies are likely to occur f{or each ﬂf th&ai:. hzs heear
determined,

A practical example An interesting case of the practical spplication of leal
enalysis may be mentioned here in connection with the eastern Trapsves
orchard already referred to. Here soil ansalvses showed that the soil was ver:
acid, nod Jow in both caleium (or lime) end megnesium. The pormal recom
mendation here would be to give lime, or perhaps dolomite, which contsins botl
lime and magnesium. An analysis of the citrus lesves, however, showed tha
they were very high in lime and very low in magnesium, Applications of msgne:
site (which contains magnesium, but no lime) were therefore given to two oul
of the four trees in each experimental plot. After two years it now sppesrs
that this treatment is having beneficial results, since in eleven out of sixteer
cases the magnezite trented trees ere now outyielding the trees which did not
receive it. Had lime alone been given the uptake of calcium, alreedy high, would
have been raised still higher and the shortage of magpesium would probably
have been sggravated, with probable harm to the tree,

Method of taking samples Masany hundreds of analyses of leaves mede by
the writer during different times of the vesr, and of samples teken iu various
ways have shown quite clearly that the amounts of each of the diiferent plant-
foods vary greatly from leaf to leaf in any particular tree, chiefly sccording to
the age of the leaf on the tree. This makes it quite clear that for leaf analyses
to be of any value o definite method of taking samples must be followed, and
leaves must only be picked from a certain stage of growtb and at a certain time
of the year. This sampling method is simple and may be summarised as follows :-

Leaves are taken from the stalk of the fruit, directly up against the fruit
during the peried Juve to July. Since the date of the Spring flush when the
fruits and leaves were first formed, can easily be found out, the exact age of
these lenves can olso be found—namely, ten to eleven months old. All samples,
picked in eny part of the country, will be of approximately the same age, snd
are thus comporable. No great skill is needed in selecting a good sample of
leaves, which can easily be picked by any interested grower.

An invitation to growers The work outlined above has now renched a stage
where it seems desirable to test out conclusions more extensively. To this end,
the Division of Horticulture wishes to get into touch with interested growers in
all parts of the country with a view to diagnosing the fertilizer needs of their
orchards by leaf analysis methods, and following up the responses caused by the
fertilizers applied.

The fertilizer position in the Union at the moment is such that every effort
must be made by all growers to apply only thase fertilizers actually essentinl for
maintaining or raising production.
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In very many cases fertilizer mixtures are quite unnecessary [or citrus trees,
and growers could economize by changing over to single fertilizer alone. In
other cuses it is quite possible that the amounts of fertilizer given are excessive,
and could be cut down quite safely without causing a drop in yvields. Growers
would not only help themselves by such economies, but weuld leave more {erti-
lizers to tlose farmers who might otherwise be forced to do without them.

Any growers interested in this subject, nnd wishing the Department to report
on the probable fertilizer requirements of their orchards as indicated {rom leaf
annlyses are cordially invited to communicate with the Chiel, Division of
Horticulture, P, O, Box 9924, Pretoria. No charge will be made for this service,
and the grower will be under no obligation to carry out suggestions which may
be made. Farming in 8. Afvica, Vol. 18, No. 206, May 1943,

Intensified Potato Culture in the U, S. S. H.
By H. V. GARNER, M. A., B. Sc.,
Rothamsted Experimental Station, Harpenden, Herts

At the outbreak of war the Russian Agricultural Research Stations devoted
themselves to the problem of msximum production of food and raw materials in
the U.S. 5. R. The potato, vielding as it does the highest amount of buman food
per acre of any ¢rop in common cultivation, naturally fipured prominently in
the plan. The necessary large increase in potato acreage raised several serious
problems in regard to the supply of seced tubers, and the way in which these
difficulties are being met is an interesting example of the work of Russion scien-
tists during the war.

Tips as Seed The first problem wons to reduce the tonnage of potatoes
taken for seed to sn absolute minimum. Something much more drastic than the
wsual cutting of large potatoes into two sets was required. The solution came
from Professor Lysenko and his colleagues at the Lenin Agricultural Science
Academy wheo developed » method of soving for seed the tips of potatoes that
were to be used for domestic or industrizl purposes. The procedure was to cut
off quite a small portion of the rose end of the tuber with the buds atiached an_d
collect and store the tips in such a way that their vitality was preserved until
plantiog time. The remainder of the tuber was psed as food. The weipht of the
tip being only about & oz, the guantity of food material used for seed could
therefore be reduced to about one-guarter of the normal when this procedure
was adopted. By organization, demonstrations and the issue of w:-rELing mst_ru-
ctions, some 380,000 acres were planted with tips in 1942, representing a saving
of thousands of lons of seed.

Comparisons of the produce of tips with that for whole seed under field con-
ditions showed that the yield from the tips was much the same a8 thuet produced
by ordinary seed potatoes. The ;den hos heen corried still further by Professor
Yakushkin of the Timizynzev Agricultural Acsdemy, Moscow. He prt{pusesn
method of *' tuberless” sowing of potatoes. The eyes wre cut in spring mad
planted in boxes or [orcing houses, gnd in May the young plonts are put out n
the open. At lenst three-quarters of the origini] tuber is saved for food by t!_ns
method and it is claimed that the plants grown from eyes are 15—20 days a_nrher
than those {rom ordinary seed tubers (in 1942 at noy rute), and that they yielded
quite as well.

Two crops in one season Other phvsiologicnl studies on potato secd hn'n:fi:
been directed towsrds controlling the period of dormancy of tubers, |o certain
parts of the L. 5. 5, K. it would be guite pricticoble to secure two Crops of pota-
toes in a vingle scason if seed dug in eorly summer could be plunted the same



