
Cost of Annual Weeding Per Acre 

Year Rupees per Acre Year Rupees per Acre 

1926 3500 1935 21-00 

1927 31-00 1936 2200 

• 3 3 - 0 0 . *'• .. . 193? . ... ........ .20-DO 

1929 43-00 1938 2100 

1930 3500 1939 20 00 

1931 ^ - 3 3 0 0 1940 20-00 

1932 30-00 1941 24*00 

1933 1600 (Slump rates) 1932 26 00 

1934 2000 19^3 CfYear) 1900 

SOME NOTES ON THE SELECTION OF HIGH-YIELDERS 
ON ' DOOMBAGASTALAWA ESTATE, KOTMALE* 

C E. V, RYAN 

Selection work was commenced on 
Doombagastalawa Estate, Kotmale, towards 
the end ot 1940, and is still in progress. 
The first step was to decide upon the type 
of bush which appeared to do best on the 
estate and then to take steps to pick out 
all those bushes which conformed to this, 
type. "Such selection is essentially visual 
in its nature, and was carried out in the 
following manner 

Preliminary selection was made by the 
pruners at the t ime of pruning. Each 
pruner was told to leave 10 to 15 of the 
largest bushes in his row in each day's 

task. I t was explained to them that these 
bushes must * 

(a) be of good jat. • 

(b) be not on the sides of roads, 
or drains, or bordering the 
boundaries of the field. 

(c) 'be not.adjacent to vacancies, 
or young supplies,..or on spoil 
earth, and must be neigh­
boured on all sides by vigor­
ous bushes. 

(d) be single, and not compound 
bushes. 

* The Institute does not necessarily endorse the views expressed in paijpr^ coptributed U y 0 

persons not members of the institute's Staff. ' * 



These conditions were laid down with 
the object of eliminating, as far as possible, 
the possibility that the bushes finally 
selected for propagation would owe their 
capabilit ies entirely to a favourable 
environment. This is of the greatest 
importance, for the characteristic* it is 
desired to reproduce must be inherent in 
the mother tree itself and nor. derived by 
it" from any outside influence, such as an' 
advantageous location. 

The bushes so selected were then 
marked with numbered metal plates. 
When the primings in the field had dried, 
the bushes left unpruned stood out clearly, 
and an individual visual examination of 
these was made. Those which appeared 
to be below standard, or which did not 
satisfy all the above conditions, were 
pruned down and discarded. The bushes 
left appeared to the eye to possess much 
the same characteristics relative to one 
another, but as it was difficult to carry out 
a visual comparison between widely sepa­
rated bushes, it was felt that some further 
criterion than mere observation was neces­
sary if a greater degree of uniformity were 
to be achieved in the bushes selected. 
Having then, rejected those bushes which 
were obviously below the standard 
required, the circumferences of the re­
mainder were measured, their average 
ascertained, and those below this average 
rejected. 

I t is doubtful whether rejection on 
such grounds was wise. I t is difficult to 
measure the circumference of a tea bush 
with any degree of accuracy, for it might 
vary considerably with even slight differ­
ences in the height above the ground at 
which the measurement is taken, and also 
with slight differences in the tension 
applied to the tape. I t is possible, there­
fore, that a number of potential high 
yielders were rejected because thir measure­
ments werp undertaken somewhat hap­
hazardly. 
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Further eliminations were carried out 

at the time of tipping, the primary branches 
being counted over three tippings and 
rejections being made of those below the 
average in this respect. The idea was 
based on the assumption that the'yields of 
bushes vary directly with the number of 
primary branches in the bushes. Such an 
assumption is probably not true, and this 
reason alone' would be sufficient to render 
the test valueless. Besides, it is probable 
that many subsidiary shoots were counted 
as primary branches at the second and third 
tipping, whilst many bushes undoubtedly 
formed primary branches much later than 
others, and after the third tipping. 

The selection and rejection of bushes 
by the above methods wi l l no doubt be 
considered by many to be a mistake in 
view of the fact that a number of potentiaj 
high-yielders were probably lost. On the 
other hand, those retained did survive a 
series of rigorous tests. They were remark • 
ably uniform in appearance, and that, after 
all, was the object aimed at — uniformity 
o f type. Inherent and invisible character­
istics could be determined later under 1 more 
searching tests. I t must be remembered 
that the average superintendent has not 
the time, labour, or factory accommodation 
to carry out prolonged yield tests on thou­
sands of bushes. He has, therefore, to be 
absolutely ruthless in his early rejections, 
selecting for actual yield tests only perhaps 
a few hundreds of his very best bushes 
every year. Indeed, ruthlessnesg in early 
rejections is the very essence of selection 
work, and the loss of at least some potenti­
ally good material is practically unavoid­
able, whatever methods are adopted. 

Subsequent to the above, some preli­
minary selection was carried out by 
pluckers in other fields, just before pruning 
those fields. The same conditions regard­
ing location, etc. as laid down for pruners, 
were adhered to and, in additiofi, i t was 
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stipulated that the bushes must be in vigor­
ous flush. The idea behind this last condi­
tion was to select bushes which were 
obviously staying the full course of three 
or four-year pruning cycles, and not those 
which, though possessing all other desir­
able characteristics, were "bad stayers." 
Eliminations were made solely on the basis 
of yield over eight regular weekly plucking 
rounds. , 

The objection to this method is the 
difficulty of making visual comparisons for 
differences in external characteristics, for 
it is not easy to do this while all the other 
bushes in the field are in leaf. However, 
this is not a serious difficulty for after pre 
liminary rejections have been made on a 
yield basis, the remainder can be subjected 
to visual examination after the rest of the 
field has been pruned, and prior to more 
prolonged tests for yield after pruning. A 
further difficulty is the"one of supervision. 
A large gang of pluckers is liable to leave 
out potential high-yielders, while a small 
gang of prurfers is more easily checked in 
this respect. 

Having, by- these methods, made a 
preliminary selection for uniform type, the 
bushes selected were subjected to actual 
yield tests. 

Linen weighing bags 1 8 x 7 inches with 
two tapes, one at the top and one at the 
centre, were obtained from the Wellawatte 
Spinning and Weaving Mills. On these 
bags were stencilled red numbers to corres­
pond wi th the number of the field in which 
they were to be used, and black numbers 
to correspond wi th the selected and num­
bered bushes in that field. 

After the third tipping, each selected 
bush was plucked at regular weekly inter­
vals. The bags were tied by the centre tape 
and the leaf from each bush was put into 
the top half of the bag, the number on 
which corresponded wi th the number on 

the bush. The bags were then tied at the 
top and sent to the factory. This process 
was continued for 8 regular weekly pluck-
ings. Before each pluck, after the first, the 
centre tapes of the bags were untied so that 
the leaf from the previous pluck fell to the 
lower half of each bag, which was then 
retied at the centre before commencing the 
new pluck. 

On arrival at the factory, the bags were 
hung near the drier, the prior permission 
of the Insurance Co. having been obtained 
without any difficulty. At the end of the 
9th week, i.e., a., week after the 8th pluck, 
the bags were put into the drier where, 
without rotating the trays, they were dried 
for about two hours at a temperature of 
ISO degrees F. to a moisture content in the 
tea of between 4 per cent and 6 per cent. 
The fired leaf in the bags was then weighed, 
on an ordinary letter balance, to the nearest 
J-oz. and the yield of each bush recorded. 
This procedure was repeated over 48 
regular weekly pluckings, i.e., for 6 plucking 
periods of 8 plucks each. Rejections were 
made on the yield basis at the end of every 
8 plucks as follows — 50 per cent at the 
end of the 8th pluck, 25 per cent at the end 
of the 16th pluck, 10 per cent at the end 
of the 24th, 32nd, 40th, and 48th plucks. 

The table (page 49) gives the results in 
respect of the bushes finally selected in one 
field — the results being similarly tabulated 
in respect of each of the other fields. 

. ...At the head of each column are. the 
plucking rounds, below which are indicated 
the moisture -contents. The total moisture 
content is taken as the mean of the mois­
ture contents for the 6 plucking periods. 
The figures in the columns proper are the 
weights in ozs. The bracketed figures re­
present the order of merit at each pluck, 
wi th in the limits of the bushes finally 
selected for consideration. © « » 
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Consideration must now be given to 

these figures wi th the object of selecting 
from them those bushes from which it is 
desired to propagate. I t is not intended to 
lay down hard and fast rules as to how 
such final selection should be made. This 
will depend upon such factors as the nur­
sery space available, the land available for 
the establishment of clones,.and so on. A 
few guiding principles, may, however, be 
laid down. 

would vary. As with the moisture con-l 
tents, the results could be scaled to a| 
common rainfall, but this would be quite 
valueless as it is improbable that there is, 
any definite correlation between crop and 
rainfall. I t is for such reasons as these 
that results from one field should not be 
examined against those of another. As far 
as plant selection work is concerned scaling 
of any desc.ipOo.; iG nothing mure tv^n a 
mathematical trick which proves nothing. 

Bush Ho 1/8 9/16 17/24 25/32 33/40 41/48 Total 1 
575% 5-00% 4-50% 5 0 0 % 4-25% 4 8 8 % 

I 4-50 (2) 4*00 (1) 4'25 (1) 800 (1) 6-25 (1) 525 (7) 30-25 (1) 

3 550 (1) 3-50 (2) 400 (3) 5-75 (2) 5-75 (3) 575 (2) 3025 (1) 

32 400 (4) 3*25 (3) 425 (1) 525 (4) 5*50 (6) 600 (1) 25*28 (3) 

33 • 3-75 (7) 300 (5) 4 00 (3) 5-75 (2) 5-75 (3) * 5-50(4) . 27-75 (4) 

24 4 SO (2) 3-25 (3) 3-50 (9) 5-00 (6) 5-75 (3) 525 (!) 27-25 (5) 

1Q8 400 (4) 3 00 (5) 375 (5) 500 (6) 6 0 0 (2) 5-50 (4) 27-25 (5) 

4 4 00 (4) 200 (11) 3-75 (5) 5*25 (4) 525 (8) 525 (7) 25-50 (7) 

7 3-50 (9) 300 (5) 3-75 (5) 500 (6) 5 00 (10) 5 00 (10) 25-25 (8) 

28 3-50 (9) 2-50 (9) 3-25 (11) 4-75 (9) 525 (8) 575 (2) 25-00 (9) 

219 3-50(9) * 2-50 (9) 3 76 (5) 4-75 (9) 5 00 (10) 5-50 (4) ' 2500 (9) 

206 3-75 (7) 2-75 (8) S'£0 (9) 4-50 (11) 5-50 (9) 450(11) 24-50 (11) 

Firstly, i t is essential that the results 
from each field should be examined sepa­
rately. I t is mathematically possible to 
scale the results from a number of fields 
to a common moisture content and then 
to examine them as a whole. This would 
not be satisfactory. Soil conditions in 
different fields may vary. The plucking 
of the bushes* in different fields would prob­
ably have been carried out over different 

"periods, during which climarj'c conditions 

On the other hand, if the results from each 
field are examined separately, we have a 
number of bushes all plucked at the same 
time, under the same weather conditions, 
and situated in a more or less unvarying 
type of soil. I n such circumstances the 
figures are fairly comparable. 

Secondly, consideration should not only 
be given to the highest total yields, but the 
orders of merit should also be taken into 
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account. A bush giving a high total yield 
may quite easily have given the greater 
part of that yield in one or two plucking 
periods and then have dropped to a low 
position in the order of merit at all other 
plucking periods. The type of bush desired 
is one which not only gives a high yield, 

•but does so consistently. For instance, 
bush No. 1 in,-thc above table ia> viotronly 
the'highest yielder but is so on four occas­
ions out of six. In its last plucking period 
it dropped to seventh position but its yield 
in this period is only three-quarters-of-an 
ounce less than the highest-yielder in the 
same period. Its low position in the order 
of merit can therefore be ignored and, 
indeed, may be due to an error in weighing, 
or some similar cause. 

Thirdly, a standard should be laid 
down and all bushes not attaining this 
standard should at once be rejected, regard­
less of anyt other considerations. This 
standard should be at least five times the 
yield of the field over the period covered 
by the 48 pluckings. This is of the greatest 
importance for it guarantees that when the 
progeny of the mother-tree are ultimately 
planted out in the field in a replanting 
programme, the yield of that field wil l be 
substantially improved, though of course, 
the yield of the field cannot be expected 
to- equal that calculated from the mother-
tree alone. There would be what one might 
call an "averaging out" of the yield, due 
to the influences of the varying environ­
ments in which the progeny are grown. 
For comparison of-• bush 'yields* wi th field, 
yields we may assume that a field contains 
approximately 3-200 bushes per acre., so 
that an ounce per bush would represent a 
field equivalent of 200 lb. per acre. For 
instance, in the given table, bush No. 1 wi th 
a yield of 30.25 oz. is giving the equivalent 
of 6,050 lb. per acre, which is 76 times the 
yield per acre (812 lb.) of.that, field. 

Finally, the number of the selections 
m a y be limited b y such factors as the nur-" 

sery space available for propagation. I n 
this case it is suggested that selections and 
rejections should be made at the gaps in 
the total yields, if such occur. For instance, 
in the table given, it may be difficult to 
decide whether to retain bush Number 32 
and reject Number 33. The difference 
between them is only haIf-an-ounce, which 
is not sufficiently significant to enable one 
to say with any certitude that the former 
is a better bush than the latter. There is, 
however, a fairly significant gap between 
the yields of bushes Nos. 1 and 3 and the 
next in order of merit. W e may therefore 
safely retain the first two bushes and reject 
the rest. I f it is desired to retain more 
than two bushes we may retain the first 
six in order of merit, for it wil l be noticed 
another fairly significant gap occurs in the 
yields at this point. The question of how 
many bushes should be retained for pro­
pagation is one of personal choice and it 
may later be found desirable, for one reason 
or another, to make use of some of those 
rejected in the first instance. 

The writer makes no claim that the 
methods adopted by him on Doombagas-
talawa are either perfect or ideal. Indeed, 
experience has shown that a great deal of 
unnecessary work was undertaken, and the* 
following 'improvements are suggested — 

(a) Let the pruners or pluckers do the 
preliminary selection, as described above. 
There is much to be said for both methods, 
and perhaps the" best' would be a combina­
tion of the two. Pluckers could carry out 
the preliminary selection just before prun­
ing and their selections tested for actual 
yield over 8 plucks. Eliminations should 
be ruthless. The bushes retained can be 
easily compared for visual characteristics 
after pruning the rest of the field. At the 
same time, pruners can be instructed to 
leave any bushes they consider"better t h a n 0 

those left by the pluckers. 
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(b) After a visual comparison of the 
bushes has been undertaken and rejections 
made where thought desirable, they should 
be pruned down, and those retained sub­
jected to actual yield tests as described. I t 
is unnecessary, however, to undertake more 
than 24 plucks as it is found that relative 
values are not sumrientW a^ered^bv mere 
pluckings as to justify the extra work 
involved. No time should be lost in 
measuring bushes, counting primary 
branches, or any similar plan. Such 
methods are of doubtful value and a waste 
of time. I t would seem preferable to get 
straight on to actual yield tests. 

(c) Should a number of potential high 
yielders be lost, either through adopting 
methods of selection subsequently found to 
be not the best, or through inability to deal 
wi th a large number of bushes at any one 
time, the following remedy is suggested :— 

For the sake of convenience, we wi l l 
call an 8-round pluck a "plucking period." 
At the beginning of any plucking period a 
number of bushes which appeared to be 
good yielders, may be added to those 
already under test. A t the end of the 
plucking period we shall then have yield 
records of two sets of bushes those which 
have been tested over perhaps several' 
plucking periods, and those of tne "new 
entrants." ' W e eliminate the undesired 
bushes in the first set according to plan. 
Of the bushes remaining, there wi l l he one 
which is the lowest yielder. I n examining 
the "new entrants" we eliminate all those 
whose yields are below that of this lowcs* 
yielder, retaining for further test those 
whose yields are above it.- This process 
can be carried on indefinitely, the lowest 
yielder of those retained in the original set 
plus any additions subsequently made, 
being the criterion for the retention or 
rejection of, the "pew entrants." I n this way 
fl very large number of bushes can be sub-

i 
i jected to actual yield tests without involv­

ing very much additional work or subject­
ing factory accommodation to too great a l 
strain. The objection to this plan is t h a t * 
the records of some bushes finally selected 
may be incomplete, rendering total yield • 
comparisons useless, but this, is not a | 
serious objection. What is r e q u i r e *\re the 
outstanding bushes, and a bush which c a n _ 
gain entry into the circle of the original I 
elite, and remain there to the end of t h e * 
tests, must be worthy of its position, even 
though its yield records are incomplete. It, I 
must be remembered that if selection work I 
is to produce the results desired the search 
for material must be thorough. i 

(d) Bushes suffering from disease 
should be rejected, i t may be thought that — 

if a bush is a high-yielder in spite of the I 
effects of a disease, probably due to an * 
unhealthy environment, its progeny wil l 
certainly be higher-yielders in a more • 
favourable locality where the disease is not | 
prevalent. This is so. but one of the objects 
to be aimed at in selection work is the m 
selection of mother-trees which are disease I 
resistant, and therefore if it is known that 
a bush is not disease resistant it should be 
rejected out of hand. • 

(e) Moisture contents were recorded 
for the purpose of scaling described, but • 
this is deemed-to be of no value, so the | 
recording of moisture contents may be dis­
pensed with On Doorr.ba^astalawa the _ 
moisture content of each plucking periofr I 
was recorded from a sample of the' bulked m 

leaf from all the bags. The moisture con­
tents of individual bushes might vary con- • 
siderably on either side of that of a bulked | 
sample. To record the moisture content 
of each bag separately is impracticable as, a 
apart from the time involved, while one I 
bag was being tested the othevs would 
rapidly absorb moisture from the surround- , _ 
ing atmosphere, I 
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(f) Results given in terms of dry tea 
are more accurate than those given by any 
other means, but it is doubtful if great 
accuracy in yield determinations is of 
importance in the early stages of selection 
work. What is required are relative values 
and these may be expressed more easily 
m terms of the green leaf -weight or flush 
counts. Yield records in terms of fired tea 
must again be made later when clones are 
laid down and the progeny of the selected 
mother-trees are established under indenti-
cal environmental conditions. I f time is of 
no account the recording of yields in terms 
of fired tea on the lines indicated may be 

undertaken. On the other hand, it would 
seem desirable to reach the stage of clonal 
tests in selection work as rapidly as possible 
and, for this reason the determination oF 
relative values would be achieved very 
much more easily and rapidly by either 
counting pieces of flush, as recommended 
by Dr. Eden in The Tea Quarterly Vol. X I V ; 

Part I I I (October 1941), or merely weigh­
ing1 the green leaf. 

I t is proposed to adopt the former 
method in future tests on Doombagas-
talawa. 

MINUTES OF A MEETING OF THE BOARD 

OF THE TEA RESEARCH INSTITUTE 

OF CEYLON HELD 28-9-43 

Minutes of a Meeting of the Board of 
the Tea Research Institute of Ceylon held 
at *_ue Ceylon Chamber of Commerce 
Rooms, Colombo, on Tuesday, 28th Septem­
ber, 1943, at 2-30 p.m. 

Present.—Mr. T . B. Panabokke, Chief 
Adigar, (Chairman), the Director of Agr i ­
culture (Mr. E." Rodrigo.. C C S . ) , Ma jor .J . 
VV. Oldfield, C M . G . , O.B.E., M .C , Mr. J . C 
Kelly, Mr. W . H. Gourlay, Mr . G. K. 
Newton, Mr. W . P. H. Dias, M r . H . St. J. 
Cole-Bowen and Dr. R. V . Norris (Director 
and Secretary). 

Letters expressing inability to attend 
were received from the Hon'ble the Finan­
cial Secretary, the Chairman, Planters' 
Association of Ceylon and Mr. R. G. 
Coombe. 

(1) Notice convening the meeting was 
read. 

A 

Before proceeding with the business of 
the meeting the Chairman referred to the 
recent death of Mr. D. E. Hamilton, a 
former member of the Board. Mr. Pana­
bokke said Mr. Hamilton had always taken 
a keen interest in the affairs of the Institute 
and his services while a member nf the 
Board had been much appreciated. He felt 
sure the Board would wish to record this 
appreciation and to send an expression of 
their sympathy to Mrs. Hamilton-

The motion was unanimously. passed 
in silence. 

(2) The Minutes of the* Meeti ne o& t*ho 
Board held on the J4th May, 1943, as. 




