EDITORIAL.
TEA ‘_suppur-:s

. A survey of the tea growing on the majority of estates in Ceylon
reveals much more marked differences in uniformity and jat than’

is apparent in other countries. —~The indication to be’drawn from-

this is that our sources of supply are in urgent need of attention in
order that a greater degree of uniformity may be attained within the
jats available for planting. - ' o

The Institute is anxious to be of assistance to estates in this
direction and, as a step towards this end, has been endeavouring
" to obtain' the fullest possible information in regard to séed-bearers
in Ceylon. It is to be regretted that in response to the request
for such information made in the last Tea Quarterly only three replies

were .seceived. “The . pooling “of 'informatior in ‘regard to existing

jits in Ceylon would facilitate the Institute’s attempts to help those

interested in supplying seed to improve their types and’ another
appeal is made for-co-operation in this matter. . LT

It should perhaps be made clear that the Institute, for obvious
reasons, cannot undertake to recommend to estates any.particular
sources of seed. It is considered, however, "that the Institute can
help in improving these sources -and-it must then remain the respon-
sibility of any prospective purchaser of seed to satisfy himself that

"the bearers under consideration are of satisfactory type ‘and
uniformity, S S S et

“In addition to attention to existing. seed-bearers, the Institute
is -actively engaged in selection work, the aim being of course to

" _obtain types of better quality and.with higher-yielding capacity.™*:

At the same time the .question of the multiplication. of such seléected
material is under .investigation. . " . T

. At present such selection has to.be conducted on local material.
The importation into Ceylon of tea séed' from North-East India;
where a much . wider variety of better defined jits is available, is.
still prohibited under the Plant Pest Ordinance in order to avoid
the risk of introducing new pests or diseases. It'is considered, how-
ever, that such a risk would be reduced to a minimum in the case
of ‘small- quantities of seed.imported under ‘suitable -precautions by
the Institute and kept under ‘the constant observation of the Tnsti-
_ tute’s technical staff. An application is therefore to be made for a
relaxation of the “regulations ‘under: the Plant’ Pest- Ordinance _in
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respect o] seed re? ed {or the Insfttuie s own selection expenments
~If this be successful, it will be possible ‘considerably to enlarge the
range of material ava:lable for selection.

In such work close contart is being maintained both wntb ]ava
and India where similar investigations are in progress. ‘

APPLICATION OF SCIENCE IN TEA CULTURE

~In the’ January (1938} number of The Empire. - Journal of F xpers.
menta. Agriculture,* M:r. P. H. Carpenter, the Chief Scientific
Officer of the Tocklai Experimental Station, Assam, gives an
interesting review of recent trends of research work on tea. In
view of what has been written above it will be of interest to include
the following quotation from Mr. Carpenter’s article

~ *“Tea is planted out from seed collected from many sourcca. but the
first tea-gardens were established with plants brought directly from China,

or from seed imported from China. Subsequently tea was found growing
wild in Assam which was .at First thought to differ so greatly from the -
Chmm variety’ that it was unlikely to make commercial tea.. Thls view.
was, however, dzsproved and it is. from this source that the modern tea-

" 'gardens have developed. Seed from Assam has heen sent to the other
tea-growmg ‘countries, and these in their turn have developed their own
eed-gardens. The original seed of the Assamtype was collected in the

mngles ‘and was used for making seed-gardens. . Owing to carelessness and

. |gnorance of ‘methods likely to ensure effective selection, there exists to-day

- o commerclally ‘known pure-line vanetv of tea. The .progeny from all
seed-gardens is. much hybridized. and it is _cwdent -ta any casua! ohserver
that the planté raised from any one seed-garden give progenies which

- .differ ‘considerably.. amongst themselves in appearance. Experiments have
. .. shown alse that the characteristics of the tea manufactured from’ individual
‘)_,_--bushes differ conmderab}v In "a broad way it is reeogmz:d that certain
. ,‘kmds of tea plant are sul‘;able for mr!.am Luitura! and climatic cond’itlons
.+ but evenso, the variation found among planis from any commercial type
" of .seed is likely ‘to be as great as that between the commercial types
themselves. Very great improvement would result if uniform characte- . -
rlsm:s could be achncved in: the product fmm any. one seed-garden

I3

. “**In the thhcrlands East Indies much work has been donc in thc,
* . direction of selecting bushes for some desirable quality and vegetatively
~ reproducing such bushes by budding. The botanist of the Thee Proefstation,
---Java, has now a number of such clones undergoing trial. 'Of ‘more recest

" years intensive work has been begun in Russia along the same lines, employ-
'---;mg either buddmg or cuttmg as the method of vegetatwe reprcducnon -

. H!.gamentnr —“Thv App“eannn of Science to Modern Tea ("ultur«-,“—u'ﬂla Empire
leurnal of Kx}mmmml Agm ulture, 1988 (VI, 1),



Particular attention in this case has been paid to the development of frost-
resistant strains. Tunstall, at Tocklai, undertook experit'nen'ts ‘o the.
- production of tea bushes from cuttings, but no systematic work was possible
in the absence of a botanist, and it was not until 1930 that one was appointed,
Since then work in this direction has been in progress. Attention is also
being paid to selection work in Ceylon. This work is in its early stages and
has aot vet been developed commercially. In Java, however, one seed-
garden raised by budding is to-day_established and yielding seed.

“It i- in the direction of variety sclection and the production of unifor-
mity in the progeny of tea seed-gardens that the next big development in
tea culture is likely, and indeed might almost be said to have begun. for
the importance of research in this direction is now recognized throughout
the industry.”

In regard to the application of science generally in the tea
industry, Mr. Carpenter points out that Tava was the first to appre-
ciate the need for such work. A few vears fater. in 1899, the first
scientific officer was appointed to the Indian Tea Association. ' In
Cevlon investigations on tea soils were first begun’ by Bamber in
1808, but it was not until 1925 that the Tea Research Instituté was
inangurated. Other research stations now exist in South: India,
Russia, Japan and East Africa. .

One of the first questions to be investigated was the question
of soil fertility and- Mann first introduced the systematic use of
nitrogenous fertilisers inm tea, rape cake being applied at the rate of
about 400 lbs. per acre. Somewhat later arose the practice of grow-
ing leguminous crops in the tea to enrich the soil with nitrogen and
improve the tilth.

Carpenter gives an interesting summarv. of the developments
that have since occurred in manuring practice. As the result. of
field experiments catried out at Tocklai, the use of inorganic forms
of nitrogen was begun, though there was at first considerable pre-
~ judice, not yet extinct, against such a practice. - ; L

- -Carpenter’s conclusions which of course:relate to Iadian condi-
. tions, and are based on long continued .experiments at the Tocklai
Station, are indicated by the following quotation from his article:—

“Fully replicated field experiments in all the tea-growing countries have,
however, demonstrated the value of nitrogen in the inorganic form of sulpbate
of ammonia. - At Tocklai replicated field experiments have now been carried
on for over 17 vears in which the same kind of manure has been added
annually to the same plots. The results show that sulphate of ammonia,
if used to supply an equal guartity of nitrogen, gives results as good. or
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_ better than those obtained from organic manures such as oilcake, cattle-
. manure or green manure, ‘or cuttings of leguminous plants, (e.g., Tephrosia
candida). ‘

*It is often maintained that catile manure is valuable not only because
it supplies nitrogen but also because of its bulk of organic material. Experi-
“ “ments- carried out at Tocklai have shown that over a period of 4 years
~ an annual apphcanon of 5 tons of cattle manure supplying 60 Ib. of nitrogen

has given an increase of 765 ib. of 1ea per acre, whereas in another experi-
ment an anoual’ appucatmn of 60 1b. nitrogen as sulphate of ammorna hay
given over the same 4 years an increase of 1,880 lb. of tca per acre. ~ Similar
results. have becn obtained in other experiments, indicating that for the
_same application of nitrogen, caitle manure possesses about one-half to
one-third the efficiency of sulphate of ammonia. It is sometimes . clajimed
that cattle manure is slow-acting and that iis effect. will be felt over a
. large number of years. Actual trial, however, shows that one application
-of 20 tons per acre of cattle manure containing 180 Ib, of nitrogen produces
: @ crop-increase over 4 years, but for no longer. An application of an
* equal quantity of nitrogen :as sulphate of ammonia gives about double the
increase in-crop over the same period.of time. It does not, therefore,
appear from these ‘experiments ‘that caltle maoure i an efficient manure,
nor does it give increases of crop over any long period of time.

"*Nitrogenous manures seem to give an increase in crop proportional to
the amount of nitrogen supplied :—

. Nitrogen applied .' Average annual gain in crop
T annually _ in ib. of tea per acre -
1b. ib.
40 e 256 .
80 S 535
. 120 o 21

o

- ““The crop-increase obfained is proportional 16 the amount of nitrogen
that becomes quickly available to the tea plant, and a slow-acting manure

- is generally synonymous ‘with an inefficient manure. The amount of increase:

. obtained per Ib. of nitrogen applied varied with the soil and other conditions.
Proadly speaking, the higher the natural rroppmg capacnv of the sml the

‘ kss the response from niftrogenous manuring. _
' © Crop increase in Th. of tea per

Place ' - acre per b. N for doses of
= - 40 I, N per acre per annum
. “Tocklai (Assam) 841, h
Tulsipﬂra (Br_ngal Dooars) 5.1 ..

- ~ St. Coombs - (Ceylon) = . 44
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& i'FPf a certain quantity of nitrogen added annually to the soil the tea

~ . crop will increase until it. reaches a certain maximum dependent upon the

amount of nitrogen added annually. - This rise to a maximum does ‘not take
place at once ; there is a steady increase, which at Tocklai with an application

- of 40 Ib. of nitrogen reaches a maximum in about the fifth year of continuous

manuring. On experimental plots 1he increased crop in |b. of tea per acre

 _for an application of 40 lb. of nitrogen per acre is :—

First year e 2321 crop per | i, sirrogen
" Second year .. 8. 0N :~‘ “uom ’
Third year 6.4 -7
Fourth year e ey "
Fifth year e 8¢, . W ”»

“A commonly expressed Opinion, backed however by no evidence, is
that the continual use of a manure, such as sulphate of ammonia, to tea
-results eventually in the depletion of organic matter in the soil. Such
upmmn “has strongly advocatéd the use of bulk organic manures for tea.
An experiment that has now been continued for 17 consecutive years compares
the effect of sulphate of ammonia with that of cuttings from Tephrosia
cindida supplying an equal "quantity per acre of nitrogen. - So far no
advantage is shown from the use of the bulk manure in the condition of

‘cither tea bush or soil. Throughout (he experunent sulphate of ammonia
'has proved supermr and still contmues to do so.

**An important experiment has shown that the use of sulphate of
ainmonia continued annually has resulted in an increase of soil nitrogen and
orgamc matter varymg with the amount of sulphate used. C

Fertilizer mtmgen apphed Loss on-ignition of dry Nitrogeli in

annually over 7 vears soil {organic matter). dry soil
.le o ) per cent per cent

0 2.80 - 0.0M

40 293 0.096
s - .. s od0r

0 . T a0 0.104

1

““The supposition that the use of ‘artificial’ nitrogen on tea 'Soiis -
' texhausts’ the soil of organic matter and nitrogen is the reverse of the
truth. These reésults may at Brst seem somewhat- surprising, but a’ little
‘knowledge, of tea culture permits a simple understandmg of the facts. -Téa

bushes are plantrrl about 43 feet apart and by pruning and plucking are
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. . taititained at a height of about 8 feet to 4 feet from the ground. During
.+ the.year new growth develops, part of which is removed by plucking ; most
- of the remainder is buried at the next pruning. 1n North-East India, and in
- the particular instance under consideration, the pruning was done annually,
and the weight of prunings which were turned into the soil increased .with

the weight of manure used. :

Nitrogen applied annually Dry weights of pﬁmjngs
EER over 7 years CorT S S
Ib. per acre . " lons per acre
ail . 1.0
40 . 1.8
80 20
120 S .28

Lo “'With the increased doses of nitrogen there is an. increased growth of
"* s " .- bush, and consequently an increased- weight of prunings that are returned
. ‘.. to the soil. The prunings; whether from very heavily manured or from
"unmanured plots, had the same compoesition. Such prunings provide an
annual addition of organic matter to the soi!l which in decomposing is able
' to render at least a part of its nitrogen available to the bush. Part, how. .
ever, remains unavailable and accumutates in the soil. Whether the prunings -
‘are buried with or without the addition of soluble nitrogen appears to make
"‘no difference to the crop return that'is obtained, beyond that which would
‘be expected ffom the additional soluble nitrogen. In other words there is no
interaction between the effect of prunings and the sulphate of ammonia so
" . .far as. nitrogen_supplyiis concerned. [t would seem that nothing would be-
-+ “guiied by composting such material, a procedure that has béén muth
" “advocated of late. These results make-it clear that at any mte for tea
- culture thete need be no fear that the use of .an inorganic manure,” such
" 'as sulphate of ammonia,” will deplete the soil of organic matter o long
"as the tea prunings are incorporated in the soil. It would also seem that
the incorporation of the weight of organic matter as prunings into the
soil is sufficient for the soil's requirements, and consequently no gain in

crop is obtained by the use of bulky organic manurex.” - :
- . Experiments in Ceylon have likewise indicated the suitability
of inorganic forms of nitrogen for tea and very great economy in
the cost of manuring has resulted from their use. In Ceylon the
.. comparison has chiefly been between sulphate of ammonia and
‘organics’ such as bloodmeal or groundnut cake. In these cases
* there has been but little difference in the yield between the different
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In re%a-rd to other manurial constituents such as phosphoric acid

and potash, the Indian findings reported by Carpenter suggest that
potash has had a slight adverse effect on quality. In Ceylon the
position is reversed in that omission of potash has been detrimental.
The reason for the difference may be, as Carpenter suggests, that

.i‘\ssf.am leaf normally has a much higher potash’ content than Cevion
eaf.

A Carpenter also reports some interesting observations on the e
results=of-chitivation. -»In~Assam, speaking 'generallyy-it-has-been «i-irhaisit
found that undue disturbance of the soil, i.e., cultivatiori~in excess . .
of that required to suppress weed growth, has depressed vields.

In Ceylon, where of course soil conditions are totally different,
more vigorous cultivation is generally favoured. These are not
wanting indications, however, that even here this may be overdone
and that soil stirring per se may not be beneficial.

ROLAND V. NORRIS. .






