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TEA SELECTION
I.—THE PRESENT POSITION
| F. R. TUBBS

L4

In common with those in other infus:

tries, tea planters are turning from pre-

. occupation with war requirements to the

problems of peace. At such a time it is
natural to sum up the present position, and
to attempt to align future policy to fit the
anticipated changes. This attitude of mind

‘has produced a number of enquiries regard-

ing the selection and propagation of
improved types of tea bushes. While the
Institute has reported the progress of in-
vestigations on the subject on numerous
cecasions, the information has become some-
what scattered. This and succeeding arti-
cles are intended to bring together the
accumulated knowledge of the subject for

easy reference and to provide a list of earlier
‘references in the Institute’s publications. -

The present position as regards select-
fon and vegetative propagation of teg in
Ceylon may be briefly -summed up as
follows toem

(i) Selection of
T bushes showing desirable charac-
teristics under local conditions has
- been successfully carried out by
the Institute, and alse by indivi-
_ tual zstates who have taken up
o the work. - -
(i}
single internode cuttings has been
demonstrated to be feagible, not
only under the specialised con-
ditions recommended before the
war, but also under conditions
appmmmatmg to those of seed-
ling nurseries, provided due
' attention is paid to season, shade,
watering, and drainage.

individual mother

Propagation of rhothar bushes by :

(iti) Ease of propagation of individual
selected miother bushes is associ-
ated with ease of establishment of
the progeny in the field Rela-

tively poor rooters should there- -

fote be discarded irrespective of
their other characteristics. Selec-
tion iz thus made, not only for
yield, but also for ease of roating
and of establishment in the field.

{iv) The yields of clonal plots have
shown that field selection of the
mother bushes for yield gives, as
is to be expected, a few “duds,”

" many good average clones and a
few stand-out clones.

(v) Clones differ in branching habit,

and these differences are associ-
ated with yield. Free branching
types form dense plucking tables
and well shaped f{rames more
readily than others, and are thus
capable of being brought into
bearing much earlier with fewer
formative pruning operations.

" {vi) Teas made from different clones
display distinet differences in
colour and quality, while the rate
of fermentation of the leaf during
manufacture also varies. Quality
above average has been found in
high yielders as well as in others;
there is no reason to suggest that
high-yielding clenes gives teas of
‘poor gquality,
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{vii) Clonal selection opens up the
possibility of idennfymg andg pro-
pagating bushes which yield
better under local adverse condi-
tions of disease or climate.

. When the technigue of propagation of
tea by single-node cuttings was first deve-
loped, the conditions required were so
specialized-thar enwy sinedl mewbers or eut-
tings could be deait with. Emphasis was,
therefore, placed upon the possibilities of
improvement by the production of eclonal
seed-bearers from sefected mother bushes.
Such a process could be confidently expec-
ted to produce considerable impm\femem
in a ‘wild’ crop such as tea but is definitely
inferior to the produection of baaring bushes
by the vegetative propagation of desirable
types, which would place tea into the same
horticaltural class as apples and potatoes

During the war a considerable advance
in technique was made that has substanti-
ally altered the position. Briefly, it was
found possible to root cuttings under con-
ditions = approximating to those of an
_ordinary seedling nursery. = This proce-
dure, if it can be successiully adapted to
estate conditions, opens up the -possibility

- of using clonal material of definite known

‘character for all planting purposes, instead

of heterogenous seedlings from relatively

‘wild’ bearers. _ -

The crux, as usual, is in the “if"
Before any process can be assimilated
inte planting practice it is pecessary that
sxperience of its practical implications and

1—SELECTION OF

The first step in selection work is to
assure oneself that there js the time and

adequate facilities to enable the work to

be not only started, but successfully carried
through. This and the succeeding sections
will give an indication of what is involved ;
but it may be emphasised in passing that
while the process of selecting mother

-

requiirements be obtained.  That is the
gtage we have reached as regards vegeta-
tive propagation in Ceylon,

A wave of ill-judged selections, or in-

adaqtmt.e trials wity single-node cuttings, -

would only produce an unfortunate and
false impression that “‘there is nothing

n- selection.” or that “internode cuttings
do nol provide 3 praci:cal methdd of propa-
gation on estates.” Harm, not good, will
result if - conclugions are arrived at on
insufficient or ill-found grounds; a bad trial
being worse than no trial at all. It follows,
therefore, that selection and ‘propagation
should be coufined in the first place to those
estates where a keen and interested person
is ahle to devote the necessary amount of
regular attention to the work, or where
special facilities of personnel, etc., are
provided Yor the purpose. It must: be

accepted that there will be difficulties and

failures encountered in the work ; the mere
recording of failure is of help to no one,
least of all to the estate which has under-
taken the work. Only the unremtbiing
interest. of keen individuals will ohserve
and correct the faults in local treatmen® or
in method which are lost to these who are
able to take only a spasmodic interest in a
delegated - task. Esxperience alone will
show whether the technique may generally
be adopted to-estate routine, To illustrate
the need for detailed method and constant
interest, it may' be mentioned that ten
minutes’ exposure of the leaves of rooting
cutting to full sun, by removal of the fern
-r ade while weeding, will cause disastes,

MOTHER BUSHES
bushes is amenable to some simplification
to fit local conditions, the process of propa-

gating cuttings from them requires very-

careful gttentian throughout.

‘Before deciding upon the method {o

be employed in selecting mother bushes
for propagation and further trial, it is neces-
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sary to obtain a clear picture of what is
involved. Each bush as it grows in the
field is the resultant of its own inherited
character and of the local conditions of
gbil, competition and treatment. The effects
of environment are not reproduced in clonal
progeny grown under different conditions,
and gre purely local and temporary. Thus,
i yicld is the character sclected for, we 273
only interested in bushes whose high yield
is due to an inherited capacity for growth
and mnot te local favourable conditions.
Since it Is impossible to distinguish within a
single bush differences in-yield due to local
conditions from those due to inherited
vigour, it follows that the selection of a
mother bush is necessarily in the nature
of a gamble. '

In practice, however, the risk of pick-
ing a bush whose high yield is due soleiy
to local favourable conditions can be sub-
stantially reduced by discarding every bush
for whose high yield relative to its neigh-
bours an obvious and physical reason can
be adduced. Thus, having selected a bush
dg superior to its neighbours, it should
nevertheless be discarded as a mother bush

.if it is on & road'or drain side, or has vacan-
‘cies naxt to it

“Thus only a bush having
eight normally sized bushes adjaceni to it
would be considered, unless some -special
In the accompanying
figure the gelected bush is shown by O and
the presence of other fully grown bushes
by X.
~ R 56X -
X X X

Other large bushes, having say one vacancy
adjacent, or being situated on the lower side
of a path, are likely to be good average
bushes by inheritance and stand-out bushes
only by the chance of local environment.
The question of the “raja-marram" Jjs some-
times raised in this conhection. If such a
bush was originally picked as being note-
worthy for its size and vigour when in

normal competition with its neighbours, this
fact, provides presumptive evidence that it
was worth selecting as a mot»er hugh before
it had profited from the special treatment
such bushes usually receive.

From the above, it is obvious that the
area or field from which mother bushes are
gelected is of Jittle importance. : In fact
where figh yield in the presence of a disease
or pest is heing selected for, it may well be
within a relatively poor area of tea that
selections are made.

The character for whigh the mother
bush is first selected is yield. Other charac-
ters, such as drought resistance, pest resis-
tance, ctc. are all, from a practical point
of view, diagnosable as high vield under
particular conditions,

The second character is ease of propa-
gation by cuttings ; with this is usually asso-
ciated ease of establishment under feld
conditions, This selection is made when
the selected mother bushes are first propa-
gated, and will be dealt with again later
but it should be noted that sufficient high
vielding mother trees must be selected to
allow of discarding all those subsequently-
found to be poor rooters.

The method of selection for yield now -
requires decision; and here again it is
necessary to get our fundamental ideas
clear beforehand, It has been explained
that the inherited and environmental con-
tributions to high yield are superficially

" indistinguishable, and that selection of the

original mother frees-is based upon increas-
ing the chances of picking bushes whose .
high yield is due to their inherited consti-.
tution. This being the case, there is obvi-
ously no point inr going to extremes in the
process. It is quite unnecessary to test the
vield of all the bushes in the field when
over 99 per cent of them-can be recognised
by eve as not. being the exceptional yielders
for which search is being made. The only
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point to be decided, mn fact, is how far to
carry eye selection.

At one extreme, it would be possible
for a superintendent to propagate merely
the odd haif dozen particularly large bushes
of yvhich he was aware, but he would find
that many of these were roadside bushes,

ste. But if after examination he care io
ine conclusion that he was aware of a suffi-
cient number of “stand-out” bushes to mest
his needs whose superiority could not be
attributed to the ghance favours of local
environment, ‘there is no great point in
adopting more elaborate methods, at any
rate in the early stages of the work.

To go further than this rather super-
ficial method of selection involves some
thought and planning. The method adopted
should be such that selection from a large
initial population of bushes is carried out,
yet the superintendent is only involved in
the final examination of & relatively very
small number of bushes. The methods des-
cribed below are capable of wide variation
1o suit Individual conditions, provided the
basic principles explained . above are not
departed (rom.

. The first gtep is to pick out from an
arvea the biggest bushes, up to about 5 per
cent of the total, rejecting all those whose
greater size ig attributable to local environ-
ment as explained above. This process
may be conveniently -carr§ed out either by
pluckers, or by pruners in the case of a

field due for pruning. The latted method |

has the advantages that selection within
an old field automatically takes into accourtt
the desirable character of good yield at the
end of the cycle and also, that the bushes
picked out require no labelling, being left
unpruned in contrast to the rest of the field.

If this style of selection is carried out

over, sav, a ten acre area, something bet-

ween fifteen and twelve hundred bushes
will be left unpruned. It will be found that

many of these fail to pass the standards of
equal local competition referred to ahove.
This indeedq, is to be expected ; the average
pruner cannot be éxpected to carry out
more than the roughes® preliminary selec-
tion. This stage of the selection has, how-
ever, eliminated 95 per cent of the bushes
in the area without any skilled intervention.

.- Eye selection by some intelligent per-
son other {han the superintendent can safely
‘be used on these fifteen hundred bushes to
reduce their number to more practical
“limits. One method is as follows : the per-
son to whose charge this stage of the selec-
tion is entrusted proceeds, with a number
of pruners, to work through the fifteen hun-
dred bushes, discarding all those bushes
whose selection by the pruner has been
mistaken and having them pruned forth-
with. If at thig time all obviously unde-
sirable bushes having ‘open’ plucking tables
with few plucking points, showing a vary
upright habit of growth, or having poor
spread, are pruned, the total numbear re-
maining may well be reduced by one-third.

It will be noted in this stage no attempt
is made to compare bughes, -.only to discard
bushes for whaose size there are obvious
physical reasons, or whose type renders
them plainly undesirable, The reason for
this is to delay comparison of the renmain-
ing bushes until knowledge of all of them
has been gaired while discarding the unde-

- sirable types. .

.. The next gtage, which czn with ddvan-
tage be carried sut by the saine person, is
to work through the thousand or so remain-
ing bushes. pruning out a proportion of the
less desirable at every stage, until only the
best 250-300 bushes remain. -

Tt iz at this stage, when 99 per cent of
the bushes in the original ten acres have
been discarded, that the superintendent
may fake more than a supervising interest
- in the process. Having familiarized him-



g e

63

self with the bushes by inspecting each as
a preliminary he will, by exercise of his
experience, and by deliberate and conscious
valuation of the relative spread and density
of the plucking table, and of the branching
habit of the bush, be enabled to reduce the

“number of biushes considerably, prunmg out
the re;er'ts as before

“The pomt wi uch has now o be dec1ded
in the light of local circurhstances, is how
far the superintendent is prepared to rely
solely on his own judgment as to the best
yielders among the remaining bushes. He

- may be prepared to go the whole hog, and
‘plek out by eye alone, say. twenty which
" he intends to propagate.

If he does this,
it is desirable to inspect the bhushes on
several occasions before coming to a final

. decision : gradually bringing the number
" down to the final group.

He ntgy, however, decide to reinforce
hig judgment by actual measurement of

© yield. Having reduced by eye<selection the
. two hundred and ffty to the number for

which it is convenient to record the yeld,
the yields are recorded by one or other of
the methods described below, and the

~-results used to assist in finally deciding
. ~which hushes are to be selected as mother
- bushes.

. Before proceeding to th'ej: methods by

_which yield can be measured, the problem
- of labelling requires veference.

. Any form
of numbered label or tag is liable to be

_itterfered with, or even moved to other’

busies. It is. therefore. ‘necessary to pro-
vide some method of checking the. identity
and location of the individual bushes under

- record. A plan showing the position of

selected hushes, or of bushes whose yield is
to be recorded, in relation to drains and
paﬁhs, is therefore very desirable. The
bushes may also be located by collar prun-
ing the second bush away in the row, on
either the upper or lowér side, as a further
precaution against confusion, Mistaken

identity is a risk to be constantly guarded
against in selection and propagation work,
for by it the fruits of the work may be
jeopardized or lost.

Should the decision to record yields be
taken, the work necessary is considerably
less than was involved in the pagi. Analysis

of the resulis ob*dined ifi “the early stages

of gelection showed that'it was unnecessary
to record yields for a lengthy period. Eight
pluckirigs may be sufficient to provide an
adequate indication of the individual yield
capacity of the bushes under examination.

Two methods have been suggested for
recording yields -— by fiush counts and by
weighing, These are alternative methods
of estimating the production of the bush and
the cholce between them really depends

entirely on the type and amount "of assist--

ance available for the work.

- The flush counting method consists in
recording for each mother bush the number
of flush plucked on each occasion, totalling
these numbers for each bush at the end of
the fourth and eighth pluckings. If the
bushes in each of the two series of totals
are arranged in order of “yield, a small
number of the highest yielders may be found
standing somewhat apart from, and above,

the general range of variation among the

remainder. If the same hushe: constitite
thiz group In both series, they should be
selected for propagation. If not, further
serfes of four pluckings should be made until
the same bushes ippeaf constantly as the
best yvielders to date, It is desirable to bear
in mind the actual character of each bush
when examining the yields ; as differences
in the size of flush from different bushes
will affeét any attempt to evaluate relative
yields from the data giving relative flush
numbers. This method reguires supervi-
sion throughout every plucking; and the
services of a recorder and pluckers who can,
and will, count with fair accuracy.
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The weighing or ‘bag’ method was ori-
ginally designed to reduce to a minimum
the amount of supervision and recording
required when yield records were being
carried out for much longer periods. The
procedure is to have numbered linen or hes-
sian bags, one for each bush under test.
Two tapes enable the bag to be tied.both
at. the top and Dbalfway down. Plwcked
leaf is placed in the upper compartment of
the bag and dried in the factory until just
before the next plucking. The !eaf is
shaken down into the bottom half of the
bag and the second tape tied hefore the bag
is taken inta the field and the process
repeated. Thus the dried leaf from each
bush accumulates from plucking to pluck-
ing, the only striet supervision necessary
being to ensure the correspondence of the

_* . bag and bush numbers, At the end of eight
. pluckings the dried leaf is weighed in the-

factory by the teamaker, or other respon-
sible person, and the result recorded. (It
is important to acquire the permission of

" the Insurance Company rrior to drying the

“buags in the factoryt.
Finally, it may he again empha&:zed

- that the assessment of the vield capacity of

_t.he patentlal mother bush by eye can be
., carried as far as is desired, having as its

ext‘.r'ewn‘m_ the selection as mother bushes of
the “individual large. bushes known from -

years of experience of the tea on the-estate.

~ Thereinforcement of eye-selection by actual
- records of the weight. or number of shoots

in the.crop, is desirable only to the extent
that eye-selection is falidble ;"and the dedi-
sion as to at what stage measurement is
introduced, if at” all, must be that of the
superintendent concerned. Further, the
selection of mether bushes constitutes noth-

ing more than the selection of the bushes °

most worthy of further trial and test, Of
the bushes thus chosen, a large proportion

will later be discarded as poor-rooters and

as difficult-to establish in the field. Tt is,
therefore, desirable to plan the work with

the aimy of nicking not lesy than ten mothe~
bushes for propagation at a time.

The subsequent treatment of the selec-
ted mother bushes and their propagation
will be the subject of further articles.
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