
Q. Jl. Rubb. Res. Inst. Ceylon {1972) 49, 6—12. 

STUDIES ON A TECHNIQUE OF MICRO-TAPPING 

FOR THE ESTIMATION OF YIELDS IN NURSERY 

SEEDLINGS OF HEVEA BRASILIENSIS 

B Y 

U . P. D E S. WAIDYANATHA 

AND 

D . M . FERNANDO 

SUMMARY 

A new method is described for estimating the rubber content of young H e v e a 
brasiliensis seedlings by the collection of latex resulting from needle pricks. An 
evaluation is made of the repeatability of the results; a comparison is made of rubber 
yields from different systems of extraction for the purpose of estimating yielding capa­
city. The technique described is rapid and simple. It would be of value because 
selection for yield capacity could be made at an early stage. 

INTRODUCTION 

I n v iew o f the w ide var iabi l i ty in the yield o f Hevea brasiliensis, the est imat ion 
o f the yield capaci ty o f Hevea a t the nursery a n d y o u n g plantat ion stage has received 
m u c h at tent ion. Senanayake & W i j e w a n t h a (1968) have stressed the early indica­
t ions o f yield in the selection o f Hevea cult ivars. C r a m e r (1938) adop ted a system 
o f g rad ing y o u n g rubber plants using a special type o f kni fe to make incisions in 
1 2 - 1 8 m o n t h o ld p lants ; M o r r i s & M a n n ( 1 9 3 1 - 1 9 3 8 ) developed another early test 
consist ing o f successive tappings o f four -year o ld trees : this system o f early tapp ing 
gave a very close correlat ion w i t h the init ial f o u r years ' yields. T h e latex content 
o f petioles ( M i d d l e t o n & Westgar th , 1963 ; F e r n a n d o & S a m a r a n a y a k e , 1967) has 
also been measured fo r an early eva luat ion o f yield. M o r e recently the R u b b e r 
Research, Inst i tute o f M a l a y a has ut i l ized a coun t o f the n u m b e r o f latex vessel rings 
in the cor tex as an indicator o f yield. Lus t inec & Res ing (1965) used a mic ro- tap­
p i ng technique t o del imit the flow areas in clones. B u t all these methods are rather 
diff icult t o a d o p t f o r the rap id selection o f 'el ite' p lants f r o m large popu la t ions , i n 
the field. I n the course o f studies o n the chemistry o f latex synthesis a t the N a t u r a l 
R u b b e r Producers ' Research Assoc ia t ion , D i c k e n s o n (1969) developed a m e t h o d o f 
pr ick ing y o u n g plants w i t h a sharp needle; the latex that o o z e d ou t was collected in to 
glass capillaries b y suct ion : M e n d e s ( 1 9 7 1 ) has reported o n an early tapp ing test 
w i t h a specially designed kn i fe , collecting the latex in small a l um in i um capsules. 

METHOD 

A strip o f W h a t m a n N o . 1 filter paper 10 c m long and 2 c m wide, was wrapped 
r o u n d the stem at the level at wh i ch it was to be micro- tapped a n d held firmly in 
pos i t ion w i th a spr ing clip ( F i g . 1 ) . T h e b a r k was then pr icked at one o r more 
po in ts t h rough the filter paper , close t o the upper edge o f the str ip, w i t h a sharp-
needle o f the dissecting needle type . A f t e r a few minutes, the paper o n wh ich the 
latex h a d collected was removed , dr ied t o constant weight , and weighed o n a precision 
direct read ing balance. 
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W i t h o lder plants the latex tended to d r ip o f f the paper even t h o u g h b r o a d strips 
were used. I n these cases the lower par t o f the paper was fo lded upwards a long its 
length t o f o r m a f lap ( F i g . 2 ) . Pr icks were made a long the inner flap o f the paper 
a n d the latex-collected in to the fo ld o f paper . I n o ld seedlings, however , on ly ha l f 
the circumferences o f the stems ( o n the side o f the fo ld ) was avai lable fo r pr ick ing. 

W h e n a scalpel was used t o m a k e lateral incisions, instead o f a needle, larger 
amoun ts o f latex flowed f r o m such incisions, bu t there was more o f a tendency f o r 
the latex t o collect between the paper and the bark . There fo re it was decided t o use 
on l y a needle f o r fur ther analysis o f this m e t h o d . - W h e r e the b a r k was r idged a n d 
co rky , sand paper ing, us ing a fine grade o f sand paper , was necessary in order to ob ta in 
sufficiently close contact between the paper a n d ba rk . G r e e n b a r k was f o u n d t o be 
the mos t suitable. 

EXPERIMENTAL RESULTS 

Repeatability * 

N i n e R R I C 45 c lonal seedlings, 13 mon ths o ld , were pr icked at the same height 
o f 15 c m f r o m g r o u n d level, o n three successive days : -the yields in m g o f rubber 
were ranked and subjected t o an intra-class correlat ion analysis ( T a b l e T) after the 
values were t rans formed in to n o r m a l scores (using T a b l e 20 o f F isher & Y a t e s , 
1938). A very h igh ly significant intra-class correlat ion coefficient o f 0.6853 was 
ob ta i ned ; this is indicat ive o f the h igh degree o f consistency o r repeatabi l i ty o f this 
m e t h o d ( A b e y w a r d e n a , 1963). 

T A B L E 1 

Y I E L D A N D R A N K I N G O F M I C R O - T A P P I N G O F RRIC 45 C L O N A L S E E D L I N G S P R I C K B D 

S E V E N T I M E S P E R D A Y 

Plant 1st day 2nd day 3rd day 

Wt of rubber Rank Wt of rubber Rank Wt of rubber Rank 
No. 

mg mg mg 

1 8.2 7 10.0 2 10.0 8 

2 13.8 4 6.0 5 11.9 6 

3 8.9 6 5.6 7 10.7 7 

4 . 22.1 1 15.7 1 31.6 1 

5 17.0 3 7.6 3 25.0 3 

6 21.0 2 7.2 4 26.2 2 

7 13.3 5 5.9 6 13,4 4 

8 6.9 8 2.2 9 « 12.9 5 

9 5.1' . 9 4.1 8 5.2 9 

Intra-class correlation coefficient (repeatability index) = 0.6853 
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Number of pricks 

T h e same nine R R I C 45 seedlings were also used to compare yields f r o m one , 
t w o a n d f o u r pr icks ( T a b l e 2 ) . 

T A B L E 2 

V A R I A T I O N I N M E A N Y I E L D S F O R D I F F E R E N T N U M B E R 

O F P R I C K S 

No. of pricks 

Mean wt (mg) of rubber 
per 

Treatment 
(pricking) Prick 

1 

2 

4 

S.E. 

L.S.D. (P = 0.05) 

2.13 

3.80 

6.21 

0.64 

1.91 

2.13 

1.90 

1.55 

0.22 

0.65 

A n analysis o f var iance showed a very h igh ly significant difference in the effect 
o f the n u m b e r o f pr icks ( F 2 , 1 6 — 1 0 . 2 ) . O n separat ing the t reatment effects t o l inear 
and quadrat ic components the l inear effect was f o u n d t o be h ighly significant ( F — 
74.83) a n d the quadrat ic effect non-signif icant. T h e difference between t reatments 
was no t significant w i th regard t o the mean yield per pr ick, bu t there is a n ind icat ion 
o f a decrease in yield per pr ick w i t h increase in the n u m b e r o f pr icks per p lant . 

Comparison with petiolar rubber content 

N i n e T j i r 1 clonal seedlings, 18 mon ths o ld , were mic ro- tapped at a height o f 
23 c m (9 in.) f r o m the g r o u n d level w i t h f o u r pr icks per p lant . A f t e r the flow o f latex 
ceased, 10 t o 12 petioles per p lant were removed , dr ied, macerated, and the rubber 
content in m g / g d r y weight was est imated using a Go ld f i sch extract ion 'apparatus as 
described b y F e r n a n d o & S a m a r a n a y a k e ( 1 9 6 7 ) . A s s h o w n in T a b l e 3 a very close 
corre lat ion was obta ined between the t w o types o f est imat ion. 

A second exper iment o f the same nature was carried ou t o n 1 1 seedlings o f h a n d -
pol l inated or ig in and parentage, P B 5/51 x I A N 4 5 — 8 7 3 . T w o sets o f micro-
tappings were carried ou t at heights o f 15 c m (6 in.) a n d 23 c m (9 in.) and the pet iolar 
rubber content measured as before. A correlat ion coefficient ( r) o f 0 .78 , significant 
at P = 0.001 level, was obta ined between pet iolar rubber a n d mic ro- tapp ing at 15 c m 
he igh t ; r was 0.804, significant at P = 0.001 level f o r m ic ro - tapp ing at 23 c m he igh t ; 
r was 0 . 7 8 ; significant at P = 0.01 level, f o r mean mic ro - tapp ing o f the t w o heights. 
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T A B L E 3 

C O M P A R I S O N O F R U B B E R C O N T E N T O F P E T I O L E S 
A N D M I C R O - T A P P I N G Y I E L D 

Tjir 1 
seedling 

Petiole rubber 
mg/g dry weight 

Micro-tapped 
(four pricks) 

1 0.21 0.21 
. 2 0.24 0.20 

3 0.36 0.36 
4 0.45 0.41 
5 0.48 0.39 
6 0.73 0.64 
7 0.80 0.71 
8 0.82 0.49 
9 0.99 0.53 

Correlation coefficient r = 0.85 (highly significant) 

Coefficient of determination r* = 72.3% 

Micro-tapping and yields of mature trees 

I n o rder to detect a correlat ion w i th the yields o f matu re trees the branches o f 
ten-year o ld b u d d e d trees o f clone R R I C 9 7 were micro- tapped o n ten successive 
tapp ing days. T h e tapped latex was coagulated in the collection vessel, dr ied, 
rol led a n d weighed to give the yields per tree as d r y rubber per tapp ing. T h e . m i c r o -
tapped filter paper was dr ied and weighed. N o significant correlat ion cou ld be de­
tected between tapp ing a n d mic ro- tapp ing in this exper iment . 

I n order to investigate whether this lack o f correlat ion cou ld be due to the 
stock/scion effect, 12 seedling trees, five years o ld , were next selected. T h e seedlings 
were o f hand-po l l ina ted or ig in a n d h a d been cut back repeatedly at 1 m for b u d w o o d , 
leaving a t r u n k approx imate ly 30 c m in gir th. T h e leader branches, micro- tapped 
2 m f r o m g r o u n d level, were approx imate ly one year o ld . I n this case a correlat ion 
significant at 5 % level (r = 0.6180) was obta ined in the case o f one tree. O n t w o o f 
the ten tapp ing days , correlat ions ( r = 0.6241 a n d 0 .6727 ) , significant at 5 % level, 
were obta ined between tapp ing a n d mic ro- tapp ing across the 12 seedling trees. 

DISCUSSION 

I n the b a r k the latex is conta ined w i th in a n anastomosing system o f vessels 
ar ranged in concentr ic cyl inders w i t h lateral inter-connect ions between vessels o f 
adjacent cyl inders. P r i ck ing w o u l d no t on ly affect the tu rgor o f these vessels punc ­
tured bu t also tha t o f the ne ighbour ing vessels, so that w i th successive pricks the yield 
per pr ick can be expected to decrease. T h i s decrease in yield per pr ick, w i t h increase 

• in the n u m b e r ' o f pr icks, was observed when a large n u m b e r o f pricks were m a d e at 
the same height a r o u n d the stem. I n order t o imp rove .reliability o f the m e t h o d it 
m a y be advisable to pr ick at m a n y heights o n the same p lant and at the same t ime. 
Pract ica l ly , howeve r , f o u r pr icks per paper was f o u n d mos t convenient . 

Theore t ica l l y , a lateral cut shou ld cause a greater flow than f r o m a few pricks 
as a result o f rap id loss o f tu rgor and subsequent slower vessel p lugg ing ( S o u t h o r n , 
1968). I n the present studies however the increase in yield obta ined f r o m lateral 
cuts over f o u r needle pr icks was no t significant. N e e d l e pr icks are also preferable 
as a n exper imenta l m e t h o d as thcause less in jury to the tissues than lateral cuts. 
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F o r mos t physiological investigations adequate repl icat ion cou ld c i rcumvent 
errors, i f a n y , caused b y this m e t h o d o f micro- tapp ing. I t m a y be that the lack o f 
significant correlat ion w i th actual tapp ing yields in the case o f seedlings m a y be due 
to sufficient repl icat ion o f micro- tappings. T h e significant correlat ion in the case 
o f t w o seedlings a n d the absence o f correlat ion in the case o f budded trees points to 
possible appreciable stock/scion effect in the case o f yields o f budded trees. 

T h e h igh repeatabi l i ty (consistency) index and the close correlat ion w i th pet iolar 
rubber content indicate that this m e t h o d wil l be very useful in genetic selection f o r 
yield. T h i s m e t h o d has also been used ( F e r n a n d o et al. 1 9 7 1 ) to assess the relat ion­
ships between y ie ld, g r o w t h , and oil content in a popu la t ion o f y o u n g seedlings o f 
Hevea. C r a m e r ' s " T e s t a t e x " grader, wh ich has been in use extensively, prov ides 
on ly a semi-quant i tat ive assessment based o n visual observat ion. T h e m e t h o d o f 
mic ro- tapp ing out l ined here should p rove superior to mos t methods o n the basis 
o f ease a n d rap id i ty o f man ipu la t ion a n d even permi t selection f o r the commerc ia l 
p lant ing o f 'el ite' seedlings. 
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