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(Received 1:th May, 1950}, "~

Introduction,

The experiments on the mechanical plucking of tea as carried out by me
here on Dickwella Estate, Hali-Ela, with the Tarpen Cropper with advice and
assistance from the Tea Research Institute of Ceylon have, 1 think, created some.
controversy and enough iaterest to justify a review of my work todate

Dickwella, near Badulla in the Uva Province of Ceylon, lies in hilly country
hetween 2,000, to 4,000 feet, where rainfall is low and annual droughts coupled with
high wind in the SW, monsoon are a normal occurrence. -

Before proceeding, I have to record the Tarpen Engineering Company’s and
my grateful thanks to the Directors of the Dickwella ‘Tea Company, Lid, and
Messrs, Whittall & Company, Colombo, for kindly permitting us to carry out
the experiments, and also to the numerous officers of the Tea Research Institute
for their readily offered and gratefully accepted guidance. assistance and en-
couragement in the work involved. I have also to thank the Assistants and the
members of the estate staff here who readily co-operated in the work. at the
expense of their leisure

Machines. .

The Tarpen Cropper I8 too well known to call for repetition of itz description
here, except {o report that a new system of power transmission has been evolved
by which the cropper is driven by a flexible drive powered by a fractional H.P.
motor. This motor is carried on the operator’s back. The original electric model
is supplied with power from a portable generator through long flexes or cables

These cables are hauled through the tea by the operator as he works up a row,

and drawn back to the road by another lahourer as required. Although fthis
system appears cumbersome it 18 not so In actual use. '

Mr. H. M. O’Connor of the New Dooras Tea Estafes, Dooras District, S, India,
hag ably demonstrated that the Jeep will afford further mobility to the electrjc
model. However, the new flexible drive or knapsack model should give complete
“freadom of umerafion sed pruve maviicularly dgeful in contour planted areas,
_ A possible refinement in the use of the electric modei has been suggested by
Mr, C. J. Harrison of the Indian Tea Association Experimental Station af Tocklai,
Assam. It is however restricted 1o flat land which, unfortunately, is not avallable
in Ceylon. tea districts. The method requires a light frame mounted on wheels
and high enough to straddle one row of bushes, This frame would carry the.
generator and also a light cross arm. The cross arm would bear six or eight
equally spread power plugs. The croppers counld then be plugged into the points
on the cross arm and the whole unit pushed along the row at the rate required
by those operating the croppers. The wheels could be mounted on the same
way as casiors for, ’ ’

* The Institute does not necessarily endorse the views cxpressed in papers contrib
by persons other than members of the staff pape mibuted
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Figs. 2. General view of mechanical plucking showing battery of pluckers and generator.



Experiments.

Dr. T. Eden, late of the Tea Bescarch Institute, organised the field experi-
meanis on Dickwella, The main aims of the experiments are —

1. To compare the cropping capacity of the bushes plucked by hand and by
mechanical means both with regard to total crep, and to the distribution of crop
within the season and the pruning cycle.

2. To compare the quality of tea made from cach source.

Two unils were laid down, with adeguate randomized replication and they
are known as Units 1 and 2, each of 6.000 and 8,000 productive bushes respectively,
half of which are hand and half machine plucked,

I myself pug athicd Unit™ o blocK™of tea of sonie 9 to 10 dcres under

mechanical plucking with a view 'io” using this Unit as a school for labour, a
demonstration plot, and also to yield data on break<downs. fuel consumption,
the reactions of the equipment to weather, costs, ete.

It is relevant to point ocut here that the 3 units are widely dispersed over
the estate, they were all three, pruned. tipped and brought into hand or mecha-
nical plucking at approximately the same time (about two years ago) and in
the case of Units Nos. 1 und 2, the machines are pitted against the best hand
pluckers., Further. no special pruning or manurial preparation of the Units
has been done hefore or since the start of the experiments. The system of

pruning and manuring most suitable to mechanical plucking has yet to be
investigated,

Unit No. 1.—This unit is divided intc 30 blocks, half of which are hand and
half machine plucked. Harvesting by both methods is done on the same dav
at set 10 day or average 10 day intervals, irrespective of growth or any other
factor, and all vields carefully recorded.

The first cropping or harvesting took place on the 9th of August, 1948 four
months after pruning and itwo months after {ipping, since when 63 pluckings
have been done up to the 22nd April 195¢ — a period of 621 days. The aggregate
vield in the mechanically plucked blocks is 6,397 lbs. of green lezf against
6,227 1bs. from the hand plucked blocks in the same Unit, This Unit, as well
as the other twaq, has another vear to run before the end of the experiment
at the completion of a 3 year pruning cvcle. Table I, reproduced below, shows
the result of each individual pluck and the yields obtained are in direct contra-
diction to those found by Mr. N Kanagaratnam in Malayva (1).

TABLE I

Unit No. 1. (Average 10 Day Rounds).
Yield of Green Leaf tn pounds.

Yield per pluck Cumulative Total
DBate of Plusk. . Machine Hand. Machine. Hand. -~

"y, 848 116.4 1785 . 116.4 179.5
19. 8.48 93.6 115.0 210.0 294.5
30. 848 847 120.4 2047 414.9
. 948 63.2 783 362.9 493.2
18. 948 69.7 6.8 4326 570.0
29. 9.48 55.8 6.1 48R.5 635.1
9.10.48 514 42.1 539.8 677.2
20.10.48 52.2 50.5 592.0 277
20.10.48 65.7 613 657.7 791.0
8.11.48 168.7 1351 826.4 926.1
15,1145 . 104.7 128.1 931.1 1,054.2
27.11,48 1186 107.0 1,04%.7 1,161.2

39



TABLE I.—(Continued).

Unit No. 1.

Date of Fluck.
81248
18.12.48
281248

7.
17.
at.

5
17.
26.

8.
18.
28.

6

18,

26.

6.
16.
26

1.4)
149

1.4
A

. 249

2.49
249
349
349
3.49
4.49
4.49
4.49
5.49
549
549

6. 6.49

18.
25.
5.

15,

25,

4.

15.

25,

5.
15.
24.

6.49
6.49
7.49
7.49
7.49
B.49
8.49
849
9.49
9.49
949

4.10.49
14.10.49
24.10.49

4.11.49
14.11.49
23.11.49

3.12.48
13.12.49
231249

A

12,

23.

1
11,
23,

3
13.
23

1.

10.
22.

.30

1—50 oo

1.50
250
2.50
2.50
3.50
3.50
3.50
450
450
4.50

Yield of Green Leaf {n pounds.

(Average 10 Day Rounds).

Yield per pluck

Cumulative Total

Machine. Hand. Machine
77.1 a96.7 1,126 8
88.5 734 1.215.3

103.6 107.3 1.3189
103.3 110.3 1,422.2
59 63.1 1,477.1
520 48.7 Sy gon7
405 45.8 15702
495 54.3 1619.7
893 232 1,709.0
1274 1274 1,830.4
421 921 1,935.5
93.2 81.2 2,030.7
877 65,7 21184
110.2 84,4 22286
180.0 1444 2.408.8
165.5 1519 25741
1336 1274 27077
883 79.9 2.796.0
1031 M7 2,899.1
£80.9 87.2 2,980.0
729 881 3,052.9
56.7 57.0 3,109.68
43.0 447 3,15286
42.06 384 3,1952
60.0 65.9 32552
93.7 1093 3,3489
116.2 1176 ° 3.465.1
1234 1329 3.5885
1153 1142 3,703.8
1151 121.7 358189
1345 1378 39534
114.7 1168 4068.1
124.0 128.6 41921
180.0 1719 - 43721
1523 » 1385 45244
1319 1071 4.658.3
141.4 126.9 47977
1285 108.8 . 4,9182
1740 1329 _ 50922
82.: ~H1R 3.174.4
378 426 52122
a7 448 5,271.9
63.4 48.7 5,335.3
94.5 Bi6 542908
¥71.0 1597 56008
167.6 1569 D,768.4
107.5 107.7 5,875.9
120.5 1105 5.996.4
117.7 103.3 6.114.1
1248 1175 6.238.9
158.3 1497 6,397.2

Hand.

1,257.9
1,333.3
1,440.6
1,550.9
1,614.3
1663.C
1,708.8
1.763.1
1.846.3
1.973.7
2.065.8
2,147.0
2,212.7
2,297.1
24415
2.593.4
27208
2,800.7
2,895.4
2,982.6
3.070.7
31277
31724
32108
3.276.7
3,386.0
3,503.6
3,636.5
37507
38724
4010.2
4,127.0
4,255.8
44275
4,566.0
4,673.7
4,800.6
4,909.4
5i042.3
5.164.1
5,146.7
51515,
5,240.2
5,321.8
54815
5,638,4
5.746.1
5,856.6
5,959.9
8.077.4
6.227.1
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Unit No. 2.—The laycut and treatment of this Unit Is idenfical to Unit No. 1
except that it contains more tea bushes (8,000) and hence more blocks (40 in
ally and a slight variation in the randomized replication has been applied The
aim in this Unit is to record the yield when crop is taken by hand or machine
as and when either is judged ready.

It was easy to assess the readiness of the hand plucked blocks but v
judgment as to when the machine plucked blocks were ready for harvesting
was evidently seriously at fault and remained so untit Mr. G, B. Portsmouth of
the Tea Research Institute kindly made an appreciation of the situation and
advised a drastic elongation of the rounds over the mechanical plucked blocks
in this Unit. This gave immediate and phenomenal resulls in increased crops
but again the human factor came info fault through too close cropping and
vields started to fall off once more. Sincs then an improvement to the cropper,

suggested by Mr, F. C, Daniel o7 51 Cuonbs (the Tea Researcn Institute Stalion)

has been used automatically te control cropping Iovels.

The table of ylelds from this Unit appears below (Table 1I), and whilte it
reflects the errors that occurred it also stresses the ignorance with regard o 3
modus operandi for mechanical plucking, This table together with that for
Unit No. 1 azlso emphasises the fallacy of drawing dogmatic conclusions after
a few weeks or even months experimeniation.

TABLE 1L

Unit No. 2. (Plucked when ready).
Yield of Green Leaf in cunces.

. Yield per pluck Cumulative Total
Date of Pluck. Machine. Hand, Machine. Hand.
10. 8.48 123.8 1729 1238 1729
20. 848 1165 1724 2344 345.3
27. 848 84.1 106.7 3185 4520
6. 948 918 1190 4103 5710
15. 948 948 111.2 506.1 682.2
23. 948 .5 135.2 5958 8174
21048 81.6 121.6 6772 930.0
11.10.48 131.7 130.0 808.9 1,080
19.10.48 1178 1185 926.5 11,2075
28.10.48 116.5 1126 1,0430 1.320.1
5.11.48 150.8 1410 1,103.8 1,467.1
12.11.4R 1229 149.8 1.316.7 1616.9
22.1148 148.3 1533.5 - 1,465,0 1,770.4
30.11 .48 1430 1476 16100 19180
91248 130.7 178.2 1,740.7 2,096.2
20.12.48 124.3 112.9 1,865.0 22091
30.12.48 ‘ 88.4 1223 19634 23314 -
11, 149 750 0 %lo A0384 24032 - -
. 2. 148 7 26 . 11.4 . 2,470 - 24147
T .31, 1.49. : 280 - '35.9 - 20750 2,450.4
9, 2.49 69.3 7.5 21443 25379
15. 249 217.5 235.1 4361.8 27730
28.2.49 181.5 170.6 2,5233 29436
7. 349 ' 2209 216.3 2744 .2 315909
15. 3.49 1788 179.2 29230 3,339
25. 3.49 124.4 1276 IMT4 34687
2. 449 1026 105.2 3.150.0 35719
11, 4.45 150.4 186.1 3,300.4 J3,738.0
20. 4.49 2056 169.8 3,506.0 3,907.8
28, 4.49 2735 - 288,1 3,779.5 41959
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TABLE 1F—(Continued).
Unit No. 2. (Plucked when ready). -
Yield of Green Leaf in ounces,

Yield per pluck Cumuiative Total
Date of Pluck. Machine. “Hand. Machine Hand.
7. 5.49 2395 208.1 4018.0 4,404.0
17, 5.49 222.7 190.0 42417 45940
25. 5.49 1527 229.6 4,994.4 4,8236
3. 6.49 136.8 198.6 4,531.2 5,002.2
11. 6.49 202.0 264.4 4.733.2 5,286.6
21, 6.49 197.0 2237 4930.2 5,510.3
1. 749 ¥8 128.2 5,022.8 56385
11. 7.49 87.8 1356 5,1106 57141
22, 7.49 168.2 150.5 5,278.8 50246
1, 849 1409 146.8 5419.7 60714
11. §8.49 1385 163.9 5,558.2 6,235.3
20. 8.49 152.2 181.1 5,710.4 6,416.4
30. 8,49 285.6 296.8 5996.0 6,713.2
9. 9.49 169.6 1756 6,165.6 63888
19, 9.49 202.0 189.7 6,367.6 70785
30. 9.49 13717 159.8 6,505.3 7,238.3
10.1049 - 160.5 1573 6,665.8 7,395.6
20.10.49 —_ 2295 —_ 7625.2
311049 770.0 225.0 74358 7.850.2
11.11.49 — 153.5 — 8,003.7
2411.49 2403 158.8 7.676.1 8,162.5
6.12.49 - 98.4 - 8,260.9
16.12.49 — 181.4 — 84423
17.12,49 2137 A — 7.049.8 —
29.12.49 — 1166 —_— B8,558.9
9. 1.50 1774 — 8,127.2 —
13. 1.50 — 58.1 — £,617.0
26. 1.50 - 52.1 —_ R8669.1
30. 1.50 537 - 8,180.9 -
2. 250 — 54.8 8,722.9
14. 2.50 2284 2101 8,409.3 8,934.0
24, 250 —_ 356.9 — 9,290.9
1. 350 615.3 — 0,024.6 —
10. 3.50 - 5940 — - 9,8849
18. 3.50 2446 1680 - 9,269.2 10,052.9
28 3.50 —  ~ 383 — 10,381.7
5. 450 262.0 —_— 8,531.2 -
7. 450 — 2320 —_ 10,613.7
18. 450 293.6 356.4 9,830.8 10,970.1

.- Unit No,  %-~Thia I8 2 # to 16 acre block of tea, chosen by mie for its varlable
terrain, ont which to essay answers to the questions posed above, Mo sclenilfic
control appeared possible nor was any attempted, though the figures quoted
are actual cnes taken from the records.

It was evident very early on that it would be advisable to have as many
labourers as possible familiar with Mechanical Plucking to dispel any illusions
about the gkill required In operation. - The ease with which any ordinary male
Tamlil labourer adapted himself to the job soon overcame this possible defect

As a demonstration plot, the area fully justified itself. The ex{raordinary
improvement in the spread of the bushes and the high multiplication of the
plucking points per bush are immediately obvious 10 anyone famillar with tea.
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The plot aiso proved.that the machines are mechanically sound. They
have worked at 3,500 feet elevation in a battery of six, with no major break-
downs, except some teething troubles with the armatures in the cropping motors,
tn all kinds of weather from drought to torrential rain,

Before going into detail of costs Ir is necessary to stress the followlng —
1. Mechanical plucking enables harvasting to be done very much less fre-
quently than hand plucking. At the present {ime the optimal frequency would
appear to be about half that of hand plucking. The whole questiony however,
still requires much further investigation,

2. One cropper or two labourers cau harvest beiween 34 to 1% acres of tea
per 8 hour day.

Costs are so intimately related to the preparation of the bush from and
including pruning, and the amount of crop on offer, thai it is impossibiz to

dogmatize at this stage, However, the féilowin® comparative figures of cgst™

per acre atw per pound of made teu together with actual harvesting figures
are of interest and do, I think, establish the possibility of very substantial savings
being inherent in mechanical plucking. Tt must be remembered that the mecha-
nical plucking costs include work done by untrained labour, over unprepared
bushes, as well as numerous adaptions in method as and when thought
advisable,

Comparative Cosis inclusive of Dearness Allowance
but exeluding depreciation.

Per Acre. Per Pound.
Machine. Hand. Machine. Hand,
January 1950 {Low Crop) Rs. 3/50 Rs, 2/18 Cts. 78.03 50.42
March 1950 (High Crop) Rs, 5/68 Rs. 894 Cts. 14.57 2177

Actual harvesting figures (green leaf) from the
last three mechanical plucks of — Unit 3.

Green Average

No. of Hours Leaf per hour

Date, Coolles. worked. ibs. per cooly.
24/3—25/3/50 * 123 250 2,300 92
11/4—12/4/50 * 13 2663 2570 9.7
28/4— 3/5/50 * 13 3514 3,560 10.0
Total 383 8e8 . 8430 9.7

* Including sack cooly.

T I, < s £ Aot  mr

. . Avg. p. hour
No. - MACHINES. P -machine.
24/3 — 25/3150 6 120 2,300 18,1
11/4 —12/4/50 t 123 2,570 204
2814 — 3/5/50 B 105 3,560 4.0
Total 18 348 8430 24.2

The maximum crew required to operate electrically powered croppers is 2
labourers each, whereas a maximum of only 1.5 labourers per machine witl be
necessary o operate the “knapsack,” self powered model with the added advantage
of complete freedom of operation in the latter,
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L ro .
) Manufacture. -
In the early stages of my work (18 months ago) rigorously controllerd
cxperiments, on the manufacture of machine and hand plucked leaf gave -a broad
answer to the question of quality, alt any rate sufficiently good to allay any
fears of a marked deterioration in quallty. Although standards of appearance
declined, the results justified the continvation of the experiments,

Since then no further manufacturing experiments have been carried out
until very recently when one was carried out to investigate the effect of an
abnormally lengthy round on mechanically harvested leaf,

Unit No. 2 was plucked on the same day by hand and machine with the
difference that the hand leaf was only 8 days old whereas the machine leaf
was 17 days old. The samples drew a mixed reception, some. tasters giving
considerable’ preférence to the hand plucked teas, others finding no difference
‘whatever, except’ with regard to appearance which was fated 1nfenor to the
standard of hand plucking.

Social Repercussions,
1t has been suggested that mechanical plucking of tea, when proved and
generally adopted, will give rise to undue or mass unemployment. Such an
outlook Is reaciionary to say the least, and similar to that of the opponents
of the mechanization of the cotton trade in the last cenfury. Such
an attitude 1s incompatible with progress and the provision of befter living
conditions for tea estate labour.

Summary and Conclusions.

Moachines.—It is obvious that such an adapticn as mounting the generafor
on a Jeep or mobile frame, as envisaged abovq will give full mobility to the
electric models, though the alm is already accomplished by manhandling the
generators, cables and machines as required,

Powering of the cropper by a light engine carried by the operator will
glve complete freedom of movement but has yet to be tested under field condi-
tions.

Field Trials—Data from Units 1, 2 and 3 prove that so far there is no danger
of loss of crop and indicate a possible increase in yield. Over and above this,
the market Improvement In spread of the bushes gives the added benefits of
increased plucking points and complete soil cover, thus reduclng erosion and
weed growth fo a minimum,

Manufactare~Here too there appear to be no ground to fear deterioration
of the finished product except perhaps in appearance. Further knowledge of
crapping procedure and improved coarse leaf extractors should overcome any
defect, In appearance. Also the fact that leaf is untouched by hand from bush
to lofts is a great advantage.

Cast—This will be the deciding factor where ample skilled labour 1§ avail-
able but strong indications of substantial savings are apparent even where the
machines are pitted against very efficlent pluckers, as in Ceylon. In count.ries
short of labour tue'r advanizge needs nw emphasis. .

Labounr.—The mechanization of tea plucking is such a revolutionary process
" that it cannot help but effect labour conditions theugh obviously for the better
in the long run,
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