TAPPING EXPERIMENTS ON BUDDED TREES
EXPERIMENTS ON PILMOOR ESTATE. I
BY

C. E. T, Maxx, F. Brunixerox anp K. N, Karnar

Introduction

The experiments described in the present paper were carried
oul on young budded trees of a number of uniested clones planted
on Pilmoor Tstate, Selangor, in late 1924, The history of the selec-
tign of the parent trees of these clones has been described by Sander-
son and Sateliffe (1) and details taken from the original records
of budding and subsequent planting of ihe young budded trees are
given in the present article for the sake of compleleness in T'able I.

The Experimental Material and Methods

The experimental plot congists of an area of approximately 8
acres of flat land cleared from virgin jungle early in 1924, Surface
timber and small jungle stumps were removed and a mixed cover of
Centroscma pubescens and Calapogenium mucunoides was establish-
ed.

The soil is a light, quartzite loam of moderate fertility.
During the first three years, drainage was not good but this was
remedied tn 1928 and 1929 since when, drainage conditions have
been very satisfactory. A plan of the plot showing the general dis-
tribution of the experimental material is given.

Planting was commenced in November and completed in Decem-
ber 1924 so that when experimental tapping was commenced in
January, 1928, the trees werce about 3 years old, age being reckoned
from the date of planting, The buddings had been made i the
nursery and allowed to develop for about 9 months before transplant-
ing. They were then pruned to a height of 18 inches and planted
out in the ficld as “slumped” buddings. The planting distance was
20 feet by 20 feet; a plan of the plot is given in Figure 1.

Clones were planted in successive blocks or rows, an arrange-
ment which is simple and convenient for tapping and recording but
detracts from the value of the experiment as regards comgparisons
petween  different clones. However, as the conditions over the
whole plot are very uniform and the differences between clones are
very large the failure to plant clones in replicated plots does not
seriously affect the value of the most important resuits,
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Figure 1
Plan of experimental plot showing disterbution of the hudded trees
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The general maintenance of the area has been carried out
according to normal good estate practice but during the first two
vears careful pruning of side hranches on the young buddings did
not receive sufficient attention.  As a result, the plot contains a rather
large proportion of trees with low branches and crooked trunks.
“T'his is especially noticeable in clone A, 44, for the buddings of this
clone have a strong tendency ta branch early, producing strong later-
al branches one of which may replace the true terminal shoot.  This
branching habit can be easily controlled but, if early pruning is
neglected, an irregular main trnnk results. In this respect the Pil-
moor clone A44 resembles the AVROS clene 132,

In Decemher, 1927, girth measurements were taken on all trees
in the experimental arca. Girth was measured at a height of 40
inches from the union.  Examination of the figures showed that
quite a fair proportion of the trees cexceeded 15.5 inches in girth
and, as this had been considered by previous werkers o be a suit-
able slandard for commencement of test-tapping, it was decided to
commence lapping experiments in” January, 1928, Preliminary - tests
showed that the tapping of trees having a girth considerably less
than 15.5 inches presented no diffheulty and finally all trees over 13
inches in girth at a height of 40 inches from the union were includ-
ed in the tests. Tn Table T the numbers and percentages of tappable
trees in each clone are summarised. ILosses between planting and
commencement of these tests are accounted for by root disease, wind
damage and the growth of seedling shoots from the original stocks
where the scions had failed to shoot after pruning.

Coorer o Tarring Sysmuy axD ProCEDURE

In view of the tender age of the trees it was considered desir-
able to adopt a very light tapping system and to introduce frequent
rest perinds belween successive tests, 1t was therefore decided to
tap alternate daily for one month (16 tappings) followed by one
mouth of rest, and to continue the tests on the same lines so long
as no 1l effects on the trees became apparent.

In clone A44, since a large number of trecs was available, tap-
Pping was also carried out cvery third day in alternate months on
a second group of trees,

Trees were marked for tapping with a single leit to right cut
at an angle of 30° o that the lowest point of the cut was at a
height of 20 inches (50 cms.) ahove the union. Owing to a mistake
m the instructions given for marking the trees in preparation for
tapping, the original tapping cuts were all marked at a standard
length of 8 inches. This length of tapping cut was exactly equi-
valent to half the circumference on the smaflest trees but was slight-
ly less than a hall circumference cut on the largest irees, The
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error was corrected during the second tapping period and subse-
quently all trees were tapped over hali the circumference,

One Tamil tapper was employed throughnut the tests, Tapping
commenced at 6.15 a.m. and was completed at about 830 am. and
the order of tapping was changed on cach tapping day., On wet

mornings the trees were tapped late so that the full number of
16 tappings was obtained in cach period.

Mermop or Rrcorpine YIELDS

At each tapping, latex was coagulated in the cup with a few
drops of 5 per cent. solution of acetic acid, the coagulum pressed
into a rough biscuit and hung on a labelled wire heok attached to
the tree. The small amounts of “cut” scrap and cup film were added
to the latex al each tapping. At the end of each weel samples were
collected, creped separately, dried and weighed at the laboratory.
Records of total yield in grams of dry rubber per tree per tappmg
were obtained.

Experimental Results

Crneral, OBSERVATIONS

The summary of results presented in Table I brings out a num-
ber of important points. The results obtained again confirm that,
by vegetative propagation, it is possible to produce from certain
selected parent trees buddings which are capable of giving high yields
at an early age. The actual yields recorded for the most promising
clones, A. 44, B.84 and B.58, compare very favourably with the yiclds
recorded for some of the best known proved clones eg. AVROS 49,
at comparable age.

The parent trees are arranged in order of yield merit and it
is at once apparent that, if they are judged on the basis of these
early tapping tests on their budded offspring, the highest yielding
parent trces do not nceessarily give the highest yielding clones, Tor
example, the highest viclding parent tree gave the fourth highest
yiclding' cfone, and the fourth highest parent tree gave the second
best clone. DBuddings from parent tree 1190 gave practically no
iatex during the first tapping pericd and, even during the second
period, the flow of latex was hardly sufficient to reach the tapping
cup.  Yet, the parent tree gave a very good yield for a seven year
old tree and was the sixth highest vielder in a group cf 300 trees.

Aiter the first tapping period the poorest clones were omitled
from the tests, After the third tapping period, completed in June,
tapping of clones C.72, 1029, TL95, B.Y5 and D.65 was discontinued.
Clone C72 was abandoned on account of the weak branching habit
of the trees, LEvery strong wind resulted in two or three casualties



Records of the Parent Trecs, Fstablishinent of Buddings, and o Swmmery of the Results of Test Tapping of

Parcnt

I'ree

}.m nt brees ]()9~) ]‘)‘) 3

{Age 7 to & veuars }

] Numbers Uf {alex

Gicth in
inches al]
htugh'l P

vessel rows al

heights of —

of 200 17 T o
inches I D 10
i |
44 15 14
42 VR 1
47 21 L 19
At 27 | 2 (:
41 18
432 20 ' a7
43 24 41y
40 20 | 20
33 13, 1
30 20 1y
42 31 b oay
37 13 01w
0ol oa
44 24
40 32 | 20
45 20 1 22
45 17 4ty
34 w g
33 15 o3
45 T ]
44 261 21
i

i

"()
}Il'l{_]‘lt 5 f‘“‘ hl"a 'm( hu.

Mean

yield in

girams
per

| lapping

42.3
2.1
34.8

an
N

[SH SRV S S S SRR

15 AL 1 SRl O
e U1 e ke B e T

Daie
uf
Buddiue

1924 Jan.
1923 Dee.

1924 Feb.
e I
1923 [hee,
1924 Feh.
o Mar.
p Junm.
w Mar
w  May
- Apr
b ] AL
In 1

o Jan,
. Apr.
or r
. Mar,
rr 1y

»  May
»” »

|
i haddings !
pl:mlrd
ve ‘
ING (I'III}LI | December |

L

Dec

TALBLE 1

Buddings w 1928

Buddings 1928

N{). Uf

I Number
of frees

[ growing |
| lsmpt‘d

‘ 1 d.nu.n"\ l
Moay 1927 1 1928 |
. ! |
l t

5} : o i 21
143 Vo33 i 30 ?
153 [ 1) i a6 !
30 i 40 | 20 |
28 ; 20 ! j
3z 103 | 43
50 i 33 f 1 ‘

%, a4

qu - A
16 . 32 i Thi :
20 : 5 | 3 |
1 -~ S I
2 1 a8 2
T1 [ 7 { !
8i L 7o
55 45 | 7
3000 s 1,
13 i o | 2 [
4 i 5 | 2 i
i, 2 | .- i
27 15 [ 1 |
I
b L

of |

lrees

2 g b
(=R

Wy by R
L

42.0

2.8
:-ﬁ- 3
20,01

|
‘ |

¢ Nomber [Percenl.
i | age
td])pn'hi(

(Aze 3 1o 1 vears)

huddings tapped in 192¢

Mann mrtlr;M:*zm wirthel

in inches

ht hﬂnhi of
O inclies !
DL seenher
o L v

14.4

of

"mmmfll\ of Records ()f

l ¢ Order |

'“tﬂﬂ an vicld I

in inches IJNUI’!],)LI I ingrams ;
at height of §
40 inches |

veT e
per t_nnumg.

28 1

1 Jamu.lry liapplng~l o,
1__ [ '
bags g6 | 73
boagy o R
Lozo 48 .33
| 205 [£:4] 0.8
Dt 1o b
boans oo botog
w b .
|2y 48 2y
-3 : g3 P30
EUERN N
a8y 1 oen 1 s
| z0.9 45 ooz
(I
|20 th !
1 18.0 448 4.7
EETE BT 0.2

t

of

)

]
|

Merit,
based |

101



102

and it was felt 1o be a waste of rme to continue work on a clone
possessing this undesirable weakness, Clounes 1329, E95, B0 and
B.O95 were omitted on account of their low vields, Tapping of clone
065 was discontinued on account of the small number of lrees avail-
able.  The wields recorded for the two trees in tapping were quite
good but it was considered hest to run no risk of damaging the
trecs at this stage, in view of the lact that ouly five buddings were
avaliable for fuiure waork.

It must be emphasised that a reftable comparison of the clones
cannnf be made on the basis of these early tests, Only the largest
trees of the most vigorous ¢lones had reached the arbitrary standard
of girth regarded as necessary for the initlation of test tapping. It
ig possible that some of the clones of lesg vigorcus growth may prove
1o be as good as, or even superior to those included in the present
tests. Tater experimients will decide this point; in the meantime it
is proposed to describe in more detail the records obtained on ihe
mogt promising clenes tested in this Bret investigation.

Recorns or ot Yiolbs of msoivinean Terrs o CLosss Ad4.
B84 anp D.5E
Tapping was carried out on alternate davs for six periods.

Ist period Januwary  10th (o February  9th 1928 ... 16 tappings

2nd . March 12, Aprnl 1tth ... da
3rd . May 12th |, June Mth .. da
dth ,,  July 2th ., August 11k, L do
5th o omeptember 12th |, Oeclober 12¢h L do
6th  ,,  November 9th , [Pecemher 9th .. da

Tatal tapping days ;&40

In Table 1T the avsrage vield per tree in grams of dry rubber
per tapping during each pericd is given, together with the mean vield
for each tree over the whole year. Girth measurements, taken at
the beginning and again after the conclusion of the fests in January,
1929, are also given, :

The figures veveal a very high degree of uniformity in the yields
of the trees of the same clone; in general the largest trees of each
clone are the highest producers.  The actual statistics for the corre-
lation between tree givth and yield have nat been included on account
oi the small number of trees available in each clone, Since only
the best trees of each clone could be tapped, sratistical examinaﬁoil
of the limited data from these would ot give a-true indication of
the variation within the clone.
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TABLE 11
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TABLE 11— (Continued)
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MEAN YIELD PER TREE PER TARPPING
N GRAMS DRy RUBBER

o2
NUMBER OF TAPPING PERIOD.

Freowe 2 _
Mustrating the progressive increase in yield of Clones A44, BS4 and 1338
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CoMpiRISON oF 1HE RESPONSES OF DIFFERENT CLONAS FO TIE SAML
Tarpixg Sversm

The initial high vield of Clone A44 in the first tapping period
in comparison with the yields of Clones B.84 and 13.58 is noteworthy,
It seems that clone A.44 responds much more rapidly than cither
of the other clones to the stimulus of tapping. Incidentally the
records show how misleading the results of a short period of test
tapping may he in judging the relative valucs of clones at an carly
age.
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Froeure 3
Hlustrating the course of yield increase during an average
tapping period
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The rates of increase in vield of the three clones are illustrated
graphically in Iigure 2.

The response to tapping is further examined in more detail from
the daily records of yield in the six periods of test-tapping, For
sach clone the mean daily vield per free on the first, second and
‘sticcessive tapping days has been calculated. The resulis are pre-
sented in Table ITT.and illustrated in Figure 3.

The yield of clone A44 rises to a sharp maximum value about
the 5th day and then falls somewhat rapidly to a minimum value
on the 15th day. In clones 3.84 and B.58 the yield rises much more
gradually to a maximum value on the 6th or 7th day and thereafter
the decline in yield is much less rapid than in clone A44. These
differences between the clones in response to lapping have been fur-
ther investigated in a later experiment and will be discussed in more
detail in the next paper of this series. Holder and Heusser have
shown a similar variation in response of different clones to a uniform
tapping system. (2)

Tuirp paloy TarpiNg 18 ALTERXATE MONTHS

When these experiments were started the influence of tapping at a
very early age on the behaviour of the trees was not known and a
lighter tapping system was therefore tested for comparison with the
general svstem of alternate daily tapping in alternate months, Un-
fortunately, only in clone A.44 were sufficient trees available for this
test but the results given in Table IV are of interest.

TABLE IV
Comparison between the Results of Test Tapping on Clone A44

{a) Alernate daily in alternate months

{b} Third daily in aliernate months

8
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There is close agreement between the bwo series of vecords pre-
sented i Table TV, yeu the trees in group (a) tapped allernate daily,
received 80 tappings whilst those in group (b)) tapped (hird daily,
received only 55 tappings. The iotal weight of rubber harvested
from the two groups of trees was almost cxactly proportional to the
unmber of tapping days. Had the alternate daily tapping system
Leen too severe, one wounll expect a lower average yield from the
irees that were heing too severely taxed, Thal no evidence of this
is found in the results obmined on clone A4d suggests that tapping
of young budded trees (rom 3 to 4 jears of age on an alternate
daily alternate monthly system can be undertaken without detriment
to the trees.  During the period of tesi the average girth of the trees
wcreased from 143 to 187 inches and a similar satisfactory rate
of growth was recorded iu the other clomes lapped (see Table 1.
Not a single tree showed any signs of brown bast during the whole
period of the tests. At the conclusion of the tesls an examination of
vitgin and renewed bark was made on the frees which had been
test-tappel. The results of this examinaton, which have already
heen reported (33, showed bark renewal, in the carly stages, to he
very satisfactory.

Notes on the Characters of Individual Clones

Cront A.44

Growth of the trees is moderately vigorous. The main irunks
requite careful pruning when young, otherwise ugly irregularities
may develop. Pranching is strong, the lateral branches making a
wide angle with the trunk. The crown 1s globular being built up
of a large number of spreading branches of equal strength. The
bark is smooth and greyish and shows rather pronounced swellings
near the dormant buds. Though the yield ol this clone in the test
tapping peviod was exivemely good, the vegelative characters are
nol pleasing.

Cromi D98

Growth is less robust than i any other clone in the experimental
block but the buddings appear per<ectly healthy. Trunks are crect
and slender, branches are strong and well spaced, forming a conical
well-shaped crown. The hark is rough and grey-brown in colour.

Croxs T84

This is one of the most vigorous clones in the collection and
one of the most atiractive in appearance. ‘Trunks are strong and
evect: the umion with the stock is very suwoth and, as the bark is
deep brovwn, rough and considerably more corky than is usual in
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tidded trees, it is sometimes difficult to distinguish a budding of
this clone from a well grown seedling tree.  Branches are very strong
and slightly spreading, forming a somewhat heavy crown.

LCroxe Dol

Oanly one tree of ihis clone was tapped but since this tree gave
a very satisfactory yield it may be of interest to give further details.
The parent tree of this clone was chosen as a brown hast subject
with a high vield. The buddings are not attractive trees and already
the trunks of most of the trees show signs of burr development,
The high yield, provided that later tests confirm the results of the
carly tapping, is about the only good character which this clone
POSSCEses,

Lroxe D63

The five buddings of this clone are remarkably uniform in
appearance.  Trunks are erect and sparsely branched. Bark is
smooth and greyish. In general form the buddings are very similar
i appearance to those of clone AVROS 50

The remaining clones, since they do not appear to possess the
necessary high yielding characters, do not merit detailed description
at this stage,

Summary

I. A method of test-tapping of young budded (rees from 3 to
4 years of age is described.

2. Tt is shown that young buddings, having reached a certain
stage of development, indicated by a minimum girth of 13 inches
at a height of 40 inches from the union, can be tapped for the purpose
of selection, on an alternate daily alternate monthly system for one
vear without any apparent detriment to their health and vigour of
growth,

3. The results of early tapping tests indicate that the yield of
7 parent tree cannot be taken as a reliable criterion of its value as
@ clone parent. I'rom a group of 19 trees selected irom a population
of 500 only four have given buddings which appear to possess the
desirable high vielding characters of their parvents, at least at an
early age.

4. Clones A44, T.84, B.58 and D.63 appear promising.

5. The responses of different clones to the same tapping system
may show considerable variation.
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Prare 1

Clone A.44. Budded tree at the age of 3 years 4 months.



Prate 11

Clone B.84. Budded tree at the age of 3 vears 3 months -Note
fow branching habit which must be corrected hy early pruning.



Prare I11

Clone B.58. Young budding age 3 years 4 months—Erect branching
habit with well formed conical crown,



