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" THE MANURING ‘OF TEA*
.« .. 1. EDEN o f

.16 a small book on soils which T reviewed in the last number
ot The Tea Qusrierly the cuthor stressed the. view that the agvicul- . - .

idral . problem - of “plant nutiition “will ohiy be ‘satisfactorily solved- = ~
- wheh the tes)l_'1"3r.°.ft>lc>‘g;y of the plant is complétely known.® This'is - .
- “unfortunately only too true, and thoughi,'as 1 poinited out in the
.. review in question, we cannot wait till all this detailed knowledge
.. is available. before coming to grips with the problem .of mapuring
of crops, such a declaration serves to remind us that the plant is
. the most important factor in the partnership. of plant, manure and
. -soil.. . Too often 'we are apt to think and speak of manuring the
. _ soil and not of :feeding the plant. So today in speaking to you of
- tea manuring it is the iplant relationship that 1 shall emphasize and -
A g:;lr will-hear litde about manurial recipes for this or that type of
2 B g | ~I:".é5 "j,' . Lo ’ ’ ‘= e L 7 . ) B

- _+._ " MANURING IN RELATION TO GROWTH

® e s STAGE OF THE PLANT & & o
- . It is'common knowledge that the ‘plapt obtains jts mineral food-
-+ stuffs such as potassium; its phosphorus and _its. nitrogen from the

soil by means of ifs root; and that its carbonaceous tissues are built -
up from carbon dioxide abstracted by the leaves from the atmos-
phere. How these two streams. of, food supply are, combined is
still largely a’ mystery, but, from the’ combination: of the  two,
_ substances are produced which repair the wastage of. tissues, provide .
© «fgr. storage, .stimulate growth, and bring dbout all-the complex” . .
changes that occur in the normal life time of a plant. Now 1 neither
" can nor.intend to delve into the difficulties of the plant’s mechanism
. for doing all these things, but in the few sentences I bave already .
“ .« iwed there. have occurred three words involving three important. .
. ‘tbriceptions, tim€, storage, Growth. ~ . S ~los w0 ey S L
Tt is obvious that in any attempt to rationalise manuring of a
. ‘tiop we shall have to take into account these factors. Let me put
" “a few questions: Does it matter when we manire the tea bush? If
- we supply more food than the bush can'use immediately, can it store -
. it up for use’in the future? To what extent can we make.a bush
grow wheit, to speak colloguially, it does not want to?. Does there
« T % A addpess given before the Southem Pravince Planters' Association'on Desember 3rd,
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come a time when a bush does not take up any more foodstuffs?
~ Does a bush require a change of diet and of quantity of food at
different stages in _.its growth?. These are the kind of questions
which to my mind lie at ‘the root of successful manurial practice and
not the questions relating to the alternative use of sulphate of
ammonia and blood meal; mineral phosphate or superphosphate.

_.+.. To some of these questions;] can give no answer at.all, to some
[ canonly give a partial .or-a tentative answer, but the experimental .-
work doné by the Institute has to an appreciable ‘extént braight

.order out of ¢haos and since manurial recipes. afe still a mystery to
some, I am, going to. play, the part of the .conjurer who shaws

how. his tricks are done. , e .
- “Thereé are some crops which only‘take up nitrogen during parti-
cular "phases of growth. For example,'the barely. plant growing
. for fifteen weeks betwéen seéd ‘time and ‘harvest aftains its maximum
store of ‘hitrogen by the énd of the tenth week. ' Théreafter it merely
moves the flitrogen it has garnered from oné place té atiother; fro
leaf to iaturifig’ grain. ‘Our "evVidedte for - tea’ is - tiecessarily
incomplete, bitit there id nio”évidence to-hand that such phasal growth
occurs in tea where of course the attainment of a reproductive phase
giving flower and seed is sedulously. avoided. .. That,is not the same
- thing as saying that ‘there are not occasions when nutrient uptake
rates differ widely but’siich’peridds are more directly linked to the -
climatic.‘conditions ;thap to something intrinsic in the plant. -

YLD RESPONSE TO NITROGEN. 1

.. The fact that manuring has-been so’' widely successful uhdér all
sorts -of conditions confiring' us ifi-'the ‘view that up to'a certain .
limited capacf?v the bush wilf utilize manure during the greater part
of its'life. Of course one. can infagine a coridition wher 'the‘bush -
is 30 large that other enviranmiental factdts, e.g., light and ' water
hecome' limiting, 'but, on the average tea estate in Ceyldn 'that stage -
. is not found.. Nor are the quantities’ uslfdlly‘_aﬁpli:x so great that
‘> - the bush . cannot ‘deal with them. " If all’ the nitrogendus manures
inpi- that ate. imported into Ceylon were used exciusively on_tea and were
-strictly: rationed, no tea estate would receive ‘more than- 30" Ib. of
nitrogen: per. acre; ,The Tea: Research Institute has so far experi- -
mented with doses as high as 80 Ib. per acre and so far the response
is fully proportional to the: dose; The' highest dose has only been
given: during the last-two years to tea which previously had 40 Ib.
of ‘nitrogen -per. acre, and ‘it mdy be. that -when this 80 Ib. has had
its full effect over a period of vears, the bushes will have developed
© to.a 'stage where the limiting conditions of light and water, to which

i
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I referred, become opérative; when therefore it will be possible to
maintain the crop on reduced rations, but that time has not yet
arrived. Because therefore we are using doses well beneath those
which do give a continuously economic response, where the law of

. diminishing returns has not gegun to operate, we can be fairly sure
that throughout the cycle manuring will be beneficial. S

LIMITING PERIODS FOR MANURING.

i The anly reservations to shis-statement are at the beginning and ... |
CTT i "6f the pruaing cyele. . T4 deal with the” igtest périod first, we T
have not yet obtained the same decisive experimental evidence as we -

-possess' for the beginning, but in the' April number of The Tea”
Quarterly T analysed field yields and showed in a number of cases
“that the apparent efficiency of manures used very shortly before
.pruning was affected by the short time they had in which to act. We
have been able to find no evidence of carry-over of these late dress-.
ings (or of marked storage of nitrogen from them in the bush). that
" justifies their use within 2 or 8 months of pruning. P

" _We how have further ‘evidence about the beginning of the cycle..
- Having ried dressings at pruning time, three months later, and at
six -months from: pruning, we found that a year after pruning there
” was a very appreciable benefit from: the 3 months’ delay and a
- slightly greater benefit from. the six months’ delay. At that time
.. however the différence between'3 and 6 months’ delay was not suffici-
- ently. large to speak about with confidence. At the close of the
first year all plots irrespective of their time of initial treatment were
. -again manured. ‘One might have considered it likely that this new
application would equalise, the status of the plots fairly rapidly: in the
. second yéar, but actually. this has not been the case. If -vég. plot .
" the extra yield:given by .the two sets of plots which in the first year
received delayed dressings, we find that in the case of the 3 months”
... delay the curve does rise less steeply after the second yéar manyr;ng.* ",
but in the case of the 6 months’ delay, after a further six months the
rate of increase of yield is only just showing signs of dropping. "In ‘

b A
3
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brief, ‘the délay in application, of the first year mjxture not onlv . =
~ benehts the tea'jn that year, but enables t ‘e'subSoqggntﬁdose-.g{?; FE R
' “rhantire to be used’ more Hdvavtapeously than would-otherwise have - ;- timer
been the case: At the presént momert just 6Ver half way through =™~
~ the pruning cycle the maximum benefit from the delayed manuring
“amaunts to 72 Ib. per acre, using of course, exactly the same amounts
of manure in both casés. As I have explained in previous lectures
the lack .of effect of manures applied ‘at pruning time in the Very -
“early stages ‘of the cycle is due to the fact that nothing like fuli
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efficiency is achieved by the plant until it has a crown of foliage that
makes it self-supporting in those nutrient constituents that come not
from the soil .but from the ait. The present data show that once
tl:a'at efficiency is attained the increasing root, shoot.and leaf expan-
‘sion makes nutrient consumption and use extremély favourable.

~.. So far then we have found by our experimental work that there

1s a period at the 'beginning of each pruning cycle when the_bush

| - develops solely from its stored food reserves. This is followed by

. i 3.p€r104 Of rapid expasdsion and of nutrieat activily, and the question - .
" 5V to whether that .activity becsines Tijore shiggizh as the éyele™ -~ .

' proceeds-still remains to be'settled. We knbw that in many instances

the yield drops toward the end of the cycle! ' We have still to deter-

mine whether the capacity to use manures drops too, or whether
the decline is due to entirely other causes. - At present the indications -

- are that instead;of a flat rate of manuring: throughout the:cycle,

- starting with the time of pruning, we shall .be better served by a
grad,ually increasing supply. up to the later.manuring, i.e., when the

* bush is not increasing its flushing points. - The initial dose would be
delayed till that :period of the cycle when the plant becomes self-
supporting in carbohydrate synthesis. For low-country conditions
- with fringe pruning or high cut-across that-point will be much nearer
" .pruning time than up-country. I define the correct itme as tipping
fme, 2 T : s

07 L.ADVISORY METHODS ' . VT
" . So far I have dealt with what ] consider to be the most import-
ant aspect of manpring ~— its refation to the growth and development
of the plant. " 1 propose’to end my lecture by indicating how Itackle
 the business of advisory work on'manuring. .. In a district with which
‘T am not thoroughly familiar;, 1 freauently visit the estate in question.
. This-not oaly.gives me a chance of examining the records and abstrac-
. " ing information likely to be heloful, and discussing matters with the
- _superintendent; it also makes it easier to. tell whether the faylt (if
anv) is really due to inadequate ‘or irrational manuring, or is attribut-
" able to some other cause.  :As repards the manire mixtures used. T
. alter these only when thev aré positivelv wasteful or-more expensive
o 7 ‘than circumstances jfustify. ot when.thav are ohviously'not capable of
et “miintaining the etop iir-good productionseManthly vields per field -~ .0 . .
" arranged by pruning cvcles’are the most Vajuable data T can examine, >
.much more so than the average annual vield pér-acre. ~ From cycle
vields it is possible with experience to assess the valite that is.being -
- ohtained from the -manuring, and to choose a manuring interval that
-will hest suit the. purnnse. Having settled this, a _sinole suitable .
" mixture is grescribed.  The question as to what is a suitable mixture
requires some définition. . . :
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in full and to safegu
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. First let us consider the nittogenous constituent. If a sufficient
yield 1§ being' steadily obtained én a given quantity of nitrogen, then
that quantity can bé taken as standard, unless it can be shown that
some portioit of it is.wastefully used under the existing scheme.
" Using "that quantity per annum as a -datum line, the quantities at
each :;Ypiicalgion are calculated, at. present quite empirically, with a
gradual 1

increpse governed by age from arr&ming till the last or last but -
e

ape;according to th
the .average rem

t

information reve

- that

d by the cycle yield curves:
breviously. decided.. ] admit. that this

‘méthod has not et been reduced to a stage of complete experiment:
verification but it has a solid rational basis behind it, and experience

over some years now shows that it works.,
"~ The phosphdric atid and potash are applied

standard rates afe détettnined by sepsdrate considerations. For ¢rops
of narmal size,’ (i.2., 600900 ib. per’ acre) experiménits show that
thaiigh 80 1b. of phosphéric acid gives a measurable response, a
‘higher dose r&ﬂ%lb,‘ per acre) does not, . T have therefore taken 80 1b.

s d 'stihda

os¢. The trily ‘dconomic figire ma

be below this;

h
0
%'ﬁgge-tﬁ test that later, but it is démonstrably not h:);her than 80 Ib.

. * In'the case of .potash we have recorded over a period of 8 years
"nO.¢rop response to-potash. We have discovered small but deéfinite

differences in the chemical composition of the foliage of the plant
which may or may not be precursors of something more important.
Brokers have tended to prefer very, slightly the teas manured with
potash.” We ‘cannot therefore dismiss potash because it gives no

]

Fota,o.h’ is continually an

Two pot
Yok timit.

. . Such amncép-ﬁ'on as1 _haa;éq put befér; you gi;:es a pfogramme
.~ 'whichI-can d#llustrate by an actual example. - An edtate with a two- =

abvious-and direct} hngfble résults. - We know that a quantity ‘of

; ¢! and permanently removed from the soil in the .
m of erop and pruning wood. " Teis therefore our aim to replace this -

‘p-ro_mfu and their -

year.cycle was receiving a-mixture of the following composition onte
e :_“_. T e . . “.'_ - . P TEr

bt EAT B -

Groundnut eake

" ' Crushed fish. ...

. , - Sulphate of‘;amn}ogﬁa-- S

Saphos”

.. Muriate of potash .

80 -,
e+ 170.,,
s,
w,”’:
: 40 '
~ Total - 400 1b.

‘ ard curselves by erring on the side of generosity. -
it five potnds of potash per 100 Ib. of harvested tea is the -
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tht'xé giving 'approxifnétély',m..ﬁ Ib. of nitrogen, 21.5 Ib. of phosphoric
.. acid, and 20 Ib. of potash. Cost was in this case a consideration,
~. so that it was obvious that two points needed adjustment:—

(1) The ‘type; of mitxure (the praécg@ptipm being: expensive in

| its type of nitrogen). S T

@) “Fime: S application (uickiwast bastefel). 1%
The following mixture - was jsubstituted:—

ARt Al s

72"« Sulphate of amimania. " 180 4, v L
LT h!l_l;r;i!a!:_e-lof!‘g?tash_:r ST IR ,_Lﬁgo'-".’? N

Saphos or Safaga 70 ,,
: -7 Total 250 b,

~‘giving 27.8 nitrogen, 20.7 phosphoric acid and potash 16 Ib. This
~ does not differ widely in inutrient. value from the previous mixture
. except in. being more- economical .in potash,: a change that the low
“.crop ‘justiied. But for, the same sum of money 400 1B, of this
. mixture coyld be bought, giving 44 1b. of nitrogen, 82.5 b. of phos-
. pheric acid and 24 Ib.. of ;po gﬁ . This,is,an, in¢resse. of nearly 60

per cent in nitrogen, and the other constituénts are also.in_suitable

" .. proportions. | . Col .
Paptiatr, s U o Tt R e g Sy e e boa T ENELATICR
.~ In place of a single application, this was dqvndeé,mtp- twa portions

. of 166 Ib. at six months from pruning time and the re "' aining. 285 Ib.
2015 months From priking. . This peograme satgfies al the gefiers

‘

requirements of which I have been speaking. " o
e Kave o sl el mord st b ratling, dad Forher
refinements in practice can be confidently expected when gur experi-

mental -scheme. is .e?zpaﬂ&gd. ‘What can 1 believe be as confidently
predicted is that since-the whole matter is being based on experi-
mental evidence of known tredibility, the changes will be progressive
and not* (as Has' more than once > past history” béen-the case)

retrograde ‘and contradictory in their-trend. T R
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