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ECONOMIC EVALUATION OF TAPPING SYSTEMS 

B Y 

S. D. WlMALARATNE 

INTRODUCTION 

Tapping, the means of harvesting latex constitutes the biggest single item in the 
total cost of production of natural rubber. Therefore, tapping systems which give high 
returns without long term deleterious effects on the trees are of vital interest to the 
planting industry. A reduction in tapping cost could be achieved either by: 

(«) Increase the production of rubber by increasing the output per acre 
or 

. (b) Increase the intake of crop per tapper 

Higher; yields per harvestot constitutes a major element in cost reduction. 
Improved material of higher intrinsic yields raise the yield per acre as well as per 
harvestor. 

During the period 1 9 0 0 to 1 9 2 0 there were no uniformity in tapping systems 
and various estates carried out their own modes of tapping, resulting in the tapping 
systems then administered being unbalanced and economically unsound (Dijkmann, 1 9 5 1 ) . 
Investigations'into the aspect of drying up of trees were started in 1 9 1 9 by Sharpies & 
Lambourne ( 1 9 2 4 ) . They reduced, the spiral tapping systems which encircled the tree 
a number of times, to a one full spiral. In the early 1 9 3 0 ' s due to low rubber prices 
a number of estates in Sri Lank? carried out experiments with double cut tapping systems 
(Murray, 1 9 3 3 ) . Most of these involved the tapping of two half spiral cuts either every 
third day with a periodic rest known as the double three or Sunderland system or every 
fourth day without a rest period known as the double four or Mealey's system. In 1 9 3 6 , 
investigations' into various aspects of tapping budded trees were carried out on a large 
scale in Sri Lanka by Mann ( 1 9 3 6 ) . De Silva ( 1 9 4 5 , 1 9 4 7 , 1 9 5 9 ) compared various 
tapping systems including the double three or double four systems at the Rubber Research 
Institute of Sri Lanka. His work indicated that tapping intensities of over 1 0 0 % were 
unsuited for ipng term exploitation of improved planting material. In recent years, due 
to declining trends in rubber prices and high costs of labour and materials many estates 
have shown a renewed interest in various tapping systems particularly, those that could 
give high yields per tapping. The results of some of the ttials carried out in other rubber 
growing countries have also provided an additional impetus to further experimentation. 
The present paper discusses the early results of some of the tapping systems which have 
been of topical interest to the tubber planting industry in Sri Lanka. 

I MATERIALS AND METHOD 

MATERIALS 

The present discussion is confined mainly to some of the recent tapping experiments 
carried out at Dattonfield Estate from 1 9 7 1 . The clones involved were RRIC 5 2 , 
RRIC 4 5 , RRIC 7 ..and P B 8 6 planted in 1 9 6 1 and 1 9 5 5 . 
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RRIC Jl 

The clone RRIC 52 is a moderate yielder during early tapping years and a vigorous 
grower. This clone reaches tappable girth one year earlier than most of the clones. It is 
shade tolerant and is resistant to both Oidium and Phytophthora diseases (De Silva, i960). 

RRIC 45 

The clone RRIC 45 is a high yielder and is presently recommended for large scale 
planting in Sri Lanka (Chandrasekera, 1971). 

RRIC 7 

This is a high yielding clone with good secondary characters (De Silva & Satchu­
thananthavale, 1962). One disadvantage of this clone is that the latex is liable to undergo 
auto-oxidation probably due to the phenolic compounds. The latex of this clone also 
gives a black colouration. It is rather susceptible to Oidium leaf disease-

PB 86 

This is a foreign clone planted in Sri Lanka on a large scale. In 1963 about 70% 
to 80% of small-holdings had been planted with this clone (De Silva, 1963). 

METHOD 

Experiment I 

Large scale tapping experiment 

In this trial, the clones RRIC 45, RRIC 52, RRiC 7 and PB 86 were tapped on 
the following tapping systems— 

(1) S/2, d/2, 100% (control) 
(2) S/2, d/i, 200% 
(3) S/i, d/4,' 100% 
(4) S/i, d/3, 133% 
(5) 2S/2, d/4, 100% 
(6) 2S/2,d/3, 133% 

Each treatment was applied to 5-tree plot replicated 8 times except in clone 
PB 86 which had only 6 replicates. All were planted in 1961 and were tapped on the 
half spiral alternate daily system for 3 years before the various treatments were applied 
in 1971. 

Pre-treatment yield records were taken in all the plots with S/2, d/2, 100% tapping 
intensity. Yield records were made for various tapping systems by bulking of latex 
collected for each tapping system and determining the dry rubber content from a 100 ml 
latex sample. The cup lump and panel scrap from every five tree plot was collected, 
rolled and dried at 85 °C and weighed. The average number of trees per tapper with 
each tapping system used in the calculation of experimental yields is as follows : 
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Tapping system No. of trees 

S/2, d/2, 100% ' 250 
S/2, d/i, 200% 250 
S/i, d/3, 133% 175 
S/i, d/4, 100% 175 

2S/2,d/3, 133% 175 
2S/2, d/4, 100% 175 

In order to ensure the correct tapping frequency, polythene skirt type rainguards 
were used in the first year of the experiment, in 1971, but were removed in 1972, due 
to non availability of the materials for fixing these rainguards and their general unsuita-
bility. (See Fig. 2—page 32) 

RESULTS AND DISCUSSION 

Percentage yield in g/tree/tapping 

The yield recorded in g/tree/tapping for the four clones, for the two years 1971 
and 1972, as a percentage of the control which is the standard alternate daily half spiral 
tapping system, S/2, d/2, 100% is given in Table 1. It could be seen that when the 
yield recorded for the alternate daily half spiral tapping system is considered as 100%, 
the half spiral daily tapping system with 200% intensity showed generally a decrease in 
yield in all clones. This is interesting, as the daily tapping system is practised by small­
holders because of weather patterns in Sri Lanka. All the other tapping systems showed 
increased yields in the first year but declined gradual])' during the 2nd year in all clones 
except those were introduced in the recent past in Sri Lanka on certain estates. It 
appears that clone PB 86 may stand up to all the tapping systems investigated but it is 
still premature to forecast the long term effects. The double four tapping system has 
shown satisfactory yields over the first two yeats of the experiment. 

Yield trend (clone PB 86) 

The yield trend for various tapping systems for clone PB 86 is shown in Fig. 1. 
Here the yield in g/tree/tapping is plotted against time. There was a drop in yield in 
both years during the month of February and this was probably due to wintering. The 
same tendency is seen in May, September/October probably due to the low dry rubber 
content caused by high rainfall. During 1972 October the rain being less intense, such 
a drop in yield was not marked. 

(See Fig. 1—page 43) 

Yield per ac. per yr 

The total yield per acre year for the two years 1971 and 1972 or the four clones 
under different tapping systems is shown in Table 2.. The daily tapping system (S/2, 
d/i, 200%) in all four clones gave the highest yield per ac. per yrdue to the large number 
of tapping days. In 1971 there were 342 tappingdays because of the rainguards compared 
298 in 1972 during which year the rainguards were removed. In spite of the increased 
number of tapping days in 1971, the yields per ac. per yr were lower in 1971 than in 
1972 probably due to the use of rainguards in 1971 which reduced the average dry rubber 
content in latex. This is probably an indication that a rest to the trees, due to rain 
interferences is beneficial. 
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TABLE I 

YIELD IN G/TREE/TAPPING AS A PERCENTAGE OF THE CONTROL 

Tapping PB 86 RRIC 45 RRIC 7 RRIC 52 
system 1971 1972 I 9 7 i 1972 1971 1972 i97i 1972 

S/2, d/2, 100% 100 100 100 100 100 100 100 100 

S/2, cl/l, 200% 90.3 97-2 1 1 4 . 8 9 1 . 1 89-9 101 .9 78.4 84.0 

S / i , d / 3 , 100% 185 .6 202.1 248.9 187.0 200.0 *54-4 1 7 1 . 8 

S/i, d / 4 , 133% 23o.6 233-9 2 5 1 - 1 206.4 204.7 J94-5 207.2 182.7 

2S/2, d/3, I O O % 219 .0 223.2 223 .0 202.0 225.7 165.1 191.0 '95-7 
2S/2, d / 4 , 133% 259-3 282.9 233- ° 189.2 212 .8 236.2 185.0 ] 93-6 
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TABLE 3 

YIELD PER TAPPER PER TAPPING AND TAPPING COST PER LB 
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PB 86 RRIC 45 RRIC 7 RRIC 52 

Tapping system Total 
rubber 

in 
lb 

Tapping 
cost/lb 

in 
cts. 

Total 
rubber 

in 
lb 

Tapping 
cost/lb 

in 
cts. 

Total 
rubber 

in 
lb 

Tapping 
cost/lb 

in 
cts. 

Total 
rubber 

in 
lb 

Tapping 
cost/lb 

in 
cts-

S/2, d/2, 100% 12.3 32 12.0 31 10.9 36 12.7 3i 

S/2, d/i, 200% n . 9 . 33 10.9 37 11.0 36 10.6 38 

S/i, d/4, 100% 20.7 24 17.8 25 15.1 27 16.5 26 

S/i, d/3, 133% 17.9 25 16.2 26 12.0 33 15-5 27 

2S/2, d/4, 100% .25 .0 21 16.3 26 18.3 25 17-5 25 

S/2. d/3. 133% 19.7 25 17.4 25 12.8 32 17-7 25 
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The average yield per ac. per yr for the four clones, for the year 1 9 7 2 is shown in 
Fig. 2 . A significant increase in their overall yield was only observed with die half 
spiral daily tapping system (S/2, d/i, 2 0 0 % ) . In other tapping systems, the yield per 
ac. per yr was almost the same as the yield obtained from the standard half spiral alternate 
daily tapping!system (S/2, d/2, 1 0 0 % ) . 

YIELD PER ACRE PER YEAR(lnLb) 
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Fig. 2 

The yield per tapper per tapping and the tapping cost per lb are shown in 
Table 3 . For.the computation of the tapping cost the premium paid for the extra pound­
age and scrap as well as thTE.P.F. was considered. The clone PB 86 showed a signi­
ficantly higher yield per rapper per tapping, with the double four system than the half 
spiral alternate daily system mainly due to the large number of half spiral cuts tapped. 
The calculations of yield per tapper per tapping are based on the average task sizes 
allocated in commercial estates. For double cuts systems we considered 1 7 5 trees per 
task which is equivalent to 3 5 0 half spiral cutsT For half spiral tapping systems the taks 
size was 2 4 0 trees. 
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YIELD/TAPPER/ TAPP|NG(Tn Lb ) 
o cri o Cn 

Fig- 3 

The average yield per tapper per tapping for the four clones for the year 1972 and 
the tapping cost shown in Fig. 3. In general it can be seen that the half spiral daily 
tapping system which is represented in the 2nd line gave the lowest yield per tapper per 
tapping with the highest tapping cost per lb. In 1972 the average yield per tapper per 
tapping was about 16 lb for full spiral tapping systems and 18 lb for the double cut 
tapping systems whereas in the alternate daily half spiral tapping system the average was 
12 lb. This means that the percentage increase in yield per tapper per tapping over the 
S/2, d/2, 100% system is 33% for full spiral systems and 50% for the double cut tapping 
systems. Here the increased yields recorded for the full spiral and double cut systems are 
mainly due to the influence of task size as compared with the alternate daily half spiral 
tapping system. This effect is also reflected in the relative tapping costs. 

The tapping costs per lb of dry rubber harvested was 26 cts. for full spiral system 
and 25 cts. for double cut systems while for the S/2, d/2, 100% system the cost is 32 cts. 
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s/2 d/2100!% 
S/ 2 d/ ,200# 

S/T d/^ 100% 

S/,d/3 133% 

2S/ 2 d/ 4 100% 

2S/ 2 d/ 3 133% 

COST & YIELD PER TASK PER YEAR 

500 Lb 

COST inRs 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 

TAPPING COST PER YEAR (inRs) 

Fig- 4 

Yield/task/year 

The yield a tapper could harvest per task per year is shown in Fig. 4. It shows 
the average amount of dry rubber a tapper would harvest from a rask with different 
tapping systems throughout the year and the tapping cost per year. The line beneath 
the yield shows the total tapping cost per task per year. The tapping cost pet year was 
the highest for, the half spiral daily tapping system (S/2, d/i, 2 0 0 % ) and also the highest 
yield recorded. The tasks with fourth daily tapping systems had the lowest cost of 
of tapping per year, and also the lowest per task per year. The standard tapping system, 
half spiral alternate daily gave a better yield to the estate per task per year as compared 
with full spiral and double cut systems although the tapping costs per year were slightly 
higher than with the fourth daily system. 

Dry rubber content (d.r.c.) 

The average percentage d.r.c. for the four clones for various tapping systems, during 
the two years 1 9 7 1 and 1 9 7 2 is shown in Table 4. It can be seen that the precentage 
d.r.c. varies with tapping systems. In general the half spiral alternate daily tapping 
system had the highest d.r.c. while the half spiral daily tapping system had the lowest. 
It is also seen that during the year 1 9 7 1 the d.r.c. percentages were generally lower than 
in 1 9 7 2 probably due to the continued tapping without interference in 1 9 7 1 as the 
tapping panels were protected by polythene rainguards. 
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TABLE 4 

PERCENTAGE D. R . C. 

(AVERAGES FOR 4 CLONES) 

Tapping system 1971 1972 

S/z, d/2, IOO% 3' -7 3 5 - ' 
S/2, d/i, 200% 27 .4 3°-4 
S/i, d/4, ioo% 30.6 32.1 

S/i. d/3, 133% 28.5 31.0 
2S/2, d/4, 100% 32.2 34.0 
2S/2, d/3, 133% 29.6 31.6 

Mean 30.0 32 .4 

TABLE 5 

PERCENTAGE SCRAP FOR 1972 

Tapping system PB 86 RRIC 45 RRIC 7 RRIC 52 Average 

S/2, d/2, 100% 14.2 15.4 20.5 17.5 16.9 
S/2, d/i, 200% 16.8 20 .9 23 .6 25 .0 21-57 
S/i, d/4, 100% H-3 20.2 20 .6 20.5 i8-9 
S/i. d ) 3 , 133% 11.9 17.9 20 .4 17.2 16.9 

2S/2, d/4, 100% 13.1 17.4 20 .2 19.1 '7-5 
2S/2, d/3, 133% 9 . 4 19.5 17.2 18.7 16.2 

TABLE 6 

INCIDENCE OF BROWN BAST 

Tapping PB 86 
RRIC RRIC 

system 
PB 86 

45 - 52 

S/2, d/2, 100% 3-3 2-5 — 
S/2, d/i. 200% 9 .9 20 .0 5 .0 
S/i. d/4, 100% 6 .6 7-5 — 
S/i. d/3. 133% 9 . 9 7-5 2-5 

2S/2. d/4, 100% 3-3 2.5 2 .5 
2S/2, d/3. 133% 6 . 6 5.0 2 .5 

RRIC 
7 

2-5 
12.5 
10.0 

17-5 
2 .5 

1 0 . o 
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TABLE 7 

TAPPING AT HIGH PANELS 

Tapping system Yield in g/tree/tapping 
(average) 

Ladder tapping 2 8 . 5 

Two quarter spiral tapping 3 1 . 9 

' V cut tapping 3 6 . 0 

Percentage scrap 

The percentage of scrap for the various clones is shown in Table 5 . The percent­
age scrap in relation to total yield remained fairly constant for most of the tapping 
systems. The half spiral daily tapping system with 2 0 0 % intensity gave an increase in 
percentage of scrap due to the late drip of latex. This late drip is caused by the d el?y 
in plugging of the latex vessels which may be due to the low d.r.c, caused by daily 
rapping. The half spiral alternate daily tapping systems had a low percentage of scrap 
compared to fourth daily tapping systems. 

Brown Bast 

The earliest visible symptoms of excessive exploitation of Hevea is the drying up 
of the tapping panels, which condition is called Brown Bast. Table 6 shows the percent­
age Brown Bast recorded, against each tapping system for the four clones. It could be 
seen that the largest number of Brown Bast cases was recorded for the half spiral daily 
tapping system with 2 0 0 % intensity, which is beyond the permissible limits in commer­
cial practice. 1 Therefore such a tapping system is not generally advocated. The full 
spiral tapping systems, either third daily or fourth daily and the double three systems 
showed a fairly high incidence of Brown Bast in all clones except RRIC 5 2 . RRIC 5 2 
appears to be able to withstand high tapping intensities without much adverse effects at 
least during the first two years of tapping. This gives an indication of the high degree of 
adaptability of clone RRIC 5 2 to different rapping systems. It is significant that the 
lowest incidence of Brown Bast was shown by the half spiral alternate daily tapping 
system, which is the most popular sysrem of tapping in Sri Lanka. 

High Panel Tapping Experiment 

Besides the earlier mentioned tapping systems on low panels an experiment on 
high panel tapping was carried out. Table 7 shows some of the early results of the high 
panel tapping commenced in early 1 9 7 2 on the clone RRIC 5 2 planted in 1 9 5 5 . 
Ladder tapping downwards at a height of 1 0 0 " above the graft union alternate daily 
had the lowest yield of 2 8 . 5 g/tree/tapping. 'V' cut upwards, alternate daily tapping 
had the highest yield of 3 6 . 0 g/tree/tapping; while two quarter spiral tapped upwards 
alternate daily had about 3 1 . 9 g/tree/tapping. 
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CONCLUSIONS 

These tapping experiments wete carried out only for two years. It is therefore 
premature to arrive at any definite conclusions on the influence of tapping systems on 
young budded rubber trees. However, the data of these two years indicate that the 
standard half spiral alternate daily tapping system at 1 0 0 % intensity gives yields that 
compare favourably in terms of yield per tree per tapping, yield per acre per year, and 
yield per task per year with the other tapping systems. Also this system gave the highest 
d-r.c. a low percentage of scrap and'the lowest incidence of Brown Bast. Therefore it 
appears that the half spiral alternate daily tapping system, is the most suited tapping 
system taking all circumstances into consideration. It also appears ro be the most 
suitable system of tapping" for a majority of local clones planted commercially. This 
is not surprising as these clones are bred and selected for this system of tapping. 

High panel tapping experiments have shown 'V cuts tapped upwards ro have 
given a better yield than two quarter spiral cuts tapped upwards or ladder tapping down­
wards of a half spiral cut. The ' V cut tapped upw?rds therefore appears to be better 
suited for exploitation ot h'gh panels. 

All factors considered the data gathered so far from these multiple experiments 
conducted on the various tapping systems and intensities with and without tainguards 
show that the standard half spiral alternate daily tapping system in common practice in 
Sri Lanka is still the best system of tapping, for young budded trees. 
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