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Yield of rubber tree varies over the years depending on many biological, environmental and management 
factors. In an experiment, the latex yield of 12 Hevea clones was monitored for 16 years under S/2 d2 6 d/7 
system of tapping. The yield increased gradually in initial years of tapping and maintained a higher yield output 
from 3'  ̂to 15* year. Yielding pattern of rubber trees varied among the clones. Clone PB 235 and R R II118 
showed a long duration of higher yield output for 15 years. Clones RRII 300, RRII 105, RRIM 501 and PR 107 
exhibited higher yield output for 8 to 10 years. After a specific period of vigorous latex output, the yield started 
declining in all clones. The onset of yield decline was different among the clones and it varied from 11‘*’ to 16* 
year of tapping. In clones RRII 105 and RRIM 703, the yield decline commenced from 12* year of tapping, 
whereas this was between 15* to 16'*’ year of tapping in clones PB 235, RRII 118, RRIM 600, GTl and G11. 
Generally, a drastic reduction in yield was observed after 16 years of tapping when the trees were 23 years old. 
Clones RRIM 703 and RRIM 501 showed the highest decline (40%) from peak yield at 16* year of tapping. The 
popular clone RRII 105 recorded around 20 per cent decline. This was almost negligible in clones RRII 118 and 
G11. The decline in yield of rubber trees could be attributed to ageing, soil fertility, environmental and agro­
management factors that might reduce the tree growth and shorten the economic life span of trees.
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I N T R O D U C T I O N  T h e  y ie ld  p er tre e  p er tap  in cre a se s  w ith
, ,  , , in crease  in g irth  o f tre e s  d u e  to  th e  in crease
H evea  brasilien sis, a  p e r e n m a i  t T Q e  c r o p  .  ,

i... • i. j  u • 1 1  iri le n g th  o f ta p p in g  cu t (D iik m a n , 1951 ;
atta in  tap p ab ilitv  an d  b eco m e eco n o m ica llv  r r  o  \ j
s ig n i f i c a n t  in  s ix  to  s e v e n  y e a r s  a f te r  K a ru n a ra tn e l e t  a l ,  2 0 0 5 ). H o w ev er, the
p la n t in g  a n d  r e a c h e s  f u l l  p r o d u c t io n  g ro w th  o f  ru b b e r  tre e s  te n d s  to  d e c lin e
p o ten tia l in  th ree  to  fo u r y e a rs  o f tap p in g . grad u ally  d u rin g  the la ter period . M oreover, 
A fter a p eriod  o f v ig o ro u s la tex  o u tp u t th e  p r o d u c t iv i t y  o f  r u b b e r  t r e e  is
p ro d u ctiv ity  d rastica lly  d eclin es, th erea fter d eterm in ed  n o t on ly  b y  its in h eren t g en etic  
th e  trees are cu t d o w n  fro m  the p lan ta tio n s  fa cto rs  b u t a lso  p re v a ilin g  e n v iro n m en ta l
an d  are u su a lly  rep lan ted  w ith  n e w  clon es. c o n d i t io n s .  T re e  to  t r e e  v a r ia t io n  a n d
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season al v aria tion  in y ield  is a com m on 
o c c u rr e n c e  in  ru b b e r  p la n ta tio n s  
(Chandrashekar et a l ,  1990; M arattukalam  
et al., 2006; Buttery, 1961; Sreelatha et al.,
2007).

A geing related decline of grow th and 
p rod u ctiv ity  in  ru bber tree is a com plex 
phenom enon. R ubber can be grow n in field 
up to 60 years or m ore and the yield declines 
to  the level of a lm ost to nil at an  age of 
approxim ately 50 years (Sm ith and Burger,
1992). R u b b e r tre e s  are  p ro n e  to  w ind  
d am age, a v ariety  o f d iseases in clu d in g  
tapping panel dryness and reduction in size 
o f canopy are other m ajor possible causes 
th at increased  w ith  the age o f plantation 
resulting in declining productivity. Thus the 
tree suffers a reduction in latex production, 
m a k in g  fu rth e r  ta p p in g  o f  th e  trees  
uneconom ic after a specific period of latex 
o u tp u t. T h e  a im  o f th is  s tu d y  w as to 
determ ine the duration of peak latex yield 
and period  of yield  d ecline in 1 2  rubber 
clones.

M A T E R I A L S  A N D  M E T H O D S

The study w as conducted  at C entral 
E xp erim en t S ta tio n  o f R u b b er R esearch  
In stitu te  o f In d ia  at C heth ackal, K erala. 
Twelve clones w ere planted in the year 1982 
in  two replications and the clones included 
w ere RRII 300, RRII 105, RRIM  600, RRIM  
612, RRIM  703, RRIM  501, PB 235, PB 8 6 , G T 1, 
G1 1, PR 107 and T jir 1 raised from  clonal 
bud grafts. Trees w ere opened for tapping 
at 125 cm  height from the bud union. Trees 
were continuously tapped for 16 years under 
S/2 d2 6d/7 system  of tapping in panels BO-1, 
BO-2 (virgin panels), BI-1 and BI-2 (renewed 
p a n e ls ) . R u b b e r  y ie ld  w as re co rd e d  
fortnightly by collecting the cup lum ps by 
acid  co ag u la tio n  m eth od . A ctu al ru bber 
yield w as determ ined by sm oke drying of

fresh cup lum ps deducting a standard  1 0  

per cent m oistu re content. A nnu al m ean 
(m ean yield of tw elve m onths tapping) and 
grand m ean (m ean yield o f 16 years tapping) 
w ere determ ined for all clones. The period 
of yield output show ing m ean yield or above 
w as considered as peak yielding period of a 
clone. The yield of a clone w as expressed in 
gram  per tree per tap (g t ’ t '). To estim ate 
y ie ld  d e c lin e  in  c lo n e s  th e  p e rc e n ta g e  
decrease from  m ean yield w as considered. 
Thus the yield declining phase w as identified 
for each clone that w as subjected to tapping 
for 16 years.

R E S U L T S  A N D  D IS C U S S IO N

Rubber yield w as considerably low  in 
the initial three years from  opening of trees 
for tapping in all clones. The highest yield 
(33.8 g t ’ t ‘) w as recorded in clone PB 235. 
All other clones recorded yield in the range 
of 18 to 30 g t ' t ' .  Thereafter a steady increase 
in latex output w as noticed in subsequent 
years and yield had stabilized in 3 to 4 years 
of tapping (Fig. 1 A). The yield data of all 
c lo n e s  p o o le d  t o g e t h e r  fo r  16 y e a rs  
exhibited a typical yield curve for H evea  as 
sh o w n  in  F ig u re  1 B. T h e  y ie ld  tren d  
exh ib ited  a ch a ra cte ris tic  low  o u tp u t in 
initial years follow ed by an increase from  4 
to 5 years and raised to a plateau till 10 to 12 
y ears o f tap p in g  fo llow ed  by  a g rad u al 
decline thereafter.

Peak yielding phase

Based on per tree yield the clones were 
broadly categorized as high yielders > 40 g 
viz., RRII 105, PB 235, RRIM  600, low yielders 
< 30 g t * f  viz., PR  107, R R IM  612 and 
m edium  yielders (yield betw een 30 - 40 g  t ’ 
t ' ) viz., R RII 118, RRII 300, R RIM  703, R RIM  
501, G T l, G il and Tjir 1. Clones RRII 105 and 
PB 235 w ere the top m ost yielders (Fig. 3 A
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Fig. 1. A. AnnuaJ mean yield of 12 clones for 16 years tapping; B. Yield trend ofWet/ca clones for 16 year 
tapping period.

and 3B). The yield curves for all 12 clones 
are show n in Figures 2 A  and 2 B. In general, 
the period of peak yield in clones ranged 
betw een 2 ""* and 15'  ̂year of tapping and the 
m ajority  of clones exhibited  a good yield

trend from  4̂ *̂  to 13'*' year of tapping (Table 
1). Clones PB 235, RRII 118, and R RIM  600 
m aintained higher yield output for 1 1  years. 
C lo n e s  R R IM  5 0 1 , R R II 300  an d  T jir  1 
recorded higher yield output for 7 to 8  years.



A m ong the d ones, d o n e  PB 235 a high girth 
and high biom ass tree m aintained a long 
duration of h igher yield  out put up to 15 
years of tapping. Clone PB 235 w as identified 
as a h ig h  m etabolic clone w ith  v igorous 
grow th potential (Lacrotte et ah, 2004). In 
m ost of the clones considerable reduction in 
yield w as noticed at 16 * year of tapping.

Yield dedine phase
The yield decline w as evident in m ost 

of the clones after a period of vigorous latex 
output and the reduction from  m ean yield 
w as up to 31 per cent in few  d on es (Table 2). 
The popular done R R II105 recorded around 
20 per cent decline. H owever, it w as up to 30 
to 40 per cent from peak yield in many clones.

Year of tapping
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Fig. 2 B. The yield trend curves of clones R R II118, RRIM 501, RRIM 703, Tjir 1, PR 107 and RRIM 612

The highest decline in yield w as noticed in 
clone R RIM  703. H ow ever, it w as alm ost 
negligible in clones RRII 118 and G1 1. The 
yield declining phase in H evea varied from 
1 1 '̂  to 16* year o f tapping am ong the clones 
(Table 1). In clones RRII 300 and Tjir 1 the 
yield decline com m enced m uch earlier (from 
ll 'h  year on w ards) com pared to the high 
yielding clone RRII 105 {the decline started 
from 12̂ '’ year onw ards). In clone PB 235 the

high  yield out put w as up to 15 years and 
decline started from IS**" year onw ards. The 
m ean peak yielding period of Hevea w as from 
4 *  to l3 “’ year and declining phase started 
from  14"’ year w hen the trees had reached 
22  y e a rs  ag e  in  f ie ld . O u r lo n g  term  
observation of yield trend in tw elve clones 
in d ica ted  th e d iffe re n t p a tte rn  o f y ield  
phases am ong the clones. O n the basis of 
yield pattern the clones w ere categorized as



d o n e

Fig. 3 A. The mean yield  B. Peak yield o f  twelve Hevea clones  in sixteen years.

lon g  d u ratio n  p eak  y ie ld in g  c lo n es {LD  
clones) and short d uration  peak yield ing 
clones (SD clones). Thus all clones evaluated 
w ere grouped in to tw o m ajor categories 
for better understanding of clonal behavior 
in long term  yield (Table 3). Thus clones PB

235, R R II118, G 11, G T 1 and RRIM 600 belong 
to LD category whereas, clones RRII 105, Tjir 1, 
PR 107, R RIM  703, R RIM  612 RRIM  501 and 
R RIM  300 com e under SD category.

The total rubber production depends 
on  clone, n u m ber of trees tap ped , ag ro ­



Table 1. Yield pattern of Hevea clones based on peak yield and yield decline with respect to age of trees

Clone Tapping
period

Peak yielding 
period

Peak yielding 
phase

Yield decline 
phase

Peak yield span 
of trees (age)

RRII 300 16 8 3-10 11 19
PB235 16 11 5-15 16 24

RRII 105 16 9 3-11 12 20
RRIM 600 16 11 4-14 15 23

CT 1 16 10 5-14 15 23
PR 107 16 9 5-13 14 22

G il 16 10 5-14 15 23
RRIM 501 16 8 5-12 13 21

RRII 118 16 11 4-14 15 23

RRIM 703 16 10 2-11 12 20

T jir l 16 7 4-10 11 19

RRIM 612 16 10 4-13 14 22

m a n a g e m e n t p r a c t ic e s  an d  p re v a il in g  
clim atic conditions of a locality. Tree to tree 
variation in yield w as prom inent in rubber 
plantations. This m ight be due to variations 
in  soil factors, genotypic and stock-scion  
influence (Sobhana, 1998). George et al. (1988)

Table 2. Clonal variations in percentage reduction

Clone Per cent reduction 
from mean yield

Per cent reduction 
from peak yield

RRII 300 25.8 35.82
PB 235 11.7 18.70
RRII 105 20.0 30.01
RRIM 600 26.3 32.80
GT 1 22.1 31.58
PR 107 4.7 14.31

G 11 0.6 10.08
RRIM 501 31.4 39.63
RRII 118 0.0 4.33
RRIM 703 31.3 40.72
T jir l 6.8 20.53
RRIM 612 19.8 30.63

estim ated the h ig hest y ield ing period for 
H evea clones as betw een 10 to 15 years of 
ta p p in g  an d  th e  sa m e  y ie ld  w as n o t 
observed in  subsequent years. O ur results 
show ed that peak y ield ing phase differed 
am ong the clones. The duration of peak yield 
an d  th e  y e a r  o f d e c lin e  w ere  a lso  n o t 
uniform . In a few  clones the yield  decline 
started from  tenth year of tapping w hen the 
trees w ere only 18 years old. In  m ajority of 
clones the econom ic span of higher yield out 
put w as before the trees attain 2 0  years old.

D im ensions of yield decline in trees are 
very com plex as ageing and productivity of 
a long duration crop like H evea  is concerned. 
C o n sid erin g  th e m axim u m  (th eo re tica l) 
yield potential o f 9500 kg rubber per hectare 
(Tem pleton, 1969; Sethuraj, 1981) and the 
econom ic yield span of 25 years, there is a 
concern w hich on long term  yield evaluation 
indicated an early decline of yield in many 
clones. A num ber of b iohc as w ell as abiotic 
factors m ight exert considerable im pact on 
g row th  and latex y ield  in  a long run. A



Table 3. Classification o f clones based o n  the duration 
o f  p e a k  y ie ld , L/S (lo n g  d u ra tio n  p ea k

Clone Classes Tapping year 
for stimulation

RRII 300 S 11

PB 235 L 16

RRII 105 S 12

RRIM 600 L 15

GT 1 L 15

PR 107 S 14

G 11 L 15

RRIM 501 S 13

RRII 118 L 15

RRIM 703 S 12

Tjir 1 s 11

RRIM 612 s 14

reduction in latex yield could be attributed 
to various factors viz. changes in  canopy 
d en sity  and d im ensions, low er lea f area 
index and decline of biological activity etc. 
(Aweto, 1987; G ilot et a i ,  1995) as the canopy 
density  and n et carbon assim ilation  have 
s ig n ifica n t ro le  on  la tex  y ie ld  in  ru bber 
(Yeang and Paranjothy, 1982). Tem pleton 
(1968) highlighted gradual decline in growth 
a t la te r  s ta g e s  d u e to  c h a n g e s  in  n e t 
assim ilation and leaf area ratio. In addition, 
la tex  p ro d u ctio n  in  H evea  is a lso  h ig h ly  
depended on partitioning efficiency of the 
tr e e s  (S a m su d d in  e t  a l .,  1 9 8 7 ). T h e 
partitioning of photosynthates into biom ass 
and rubber particle is a genetic character of 
clones. The sustainable rubber biosynthetic 
p o te n tia l an d  flo w  ra te  are  a lso  clo n a l 
character (Samsuddin, 1978; Sam suddin et a l ,  
1 9 8 7 ). R u b b e r p la n ta tio n  d e p le te s  so il 
nutrients as a resu lt of v igorous nutrient 
u p ta k e , s u b s e q u e n t c o n v e rs io n  in  to 
b io m a s s  an d  ru b b e r  h y d ro c a rb o n  and

n u tr ie n t  lo ss  fro m  ta p p e d  tr e e s  v ia ., 
prolonged latex output (A nnam alainathan 
e t  al., 2013). Further the nutrient a v a ila b ility  
d e p e n d s  o n  m an y  fa c to rs  su ch  as so il 
tem peratu re, texture, pH , organic carbon 
an d  m o is tu r e  c o n te n ts  (A g b e n in  and  
T iesse n , 1994 ; S a n ch ez , 1976). A ll su ch  
factors in flu en ce th e ro o t system  and in 
p a r t ic u la r  ro o t lo n g e v ity  d e p e n d s  on  
inherent cap acity  o f p lant to sustain  root 
biom ass w ith increase in age of trees (Psarras 
et a i ,  2000; M arshall and W aring, 1985). The 
early decline in rubber yield of H evea  trees 
m ight be the result of cum ulative im pact of 
m ultiple factors prevailing in field.

CONCLUSION

In  g eneral the econ om ic life span of 
rubber tree is 25  years. R ubber yield w as 
low  in early years of tapping follow ed by a 
steady increase in yield output up to a period 
o f  10 to  15 y e a rs . A fte r  th e  p ro lo n g e d  
vigorous latex output for a period betw een 
4'  ̂and 13*̂  year of tapping the trees show ed 
a declining trend in yield at the age of 2 0  to 
22 years. O ther than genotypic reasons it 
could also be due to the deteriorating soil 
and environm ental factors as w ell as agro­
m an ag em en t p ractices  th a t red u ced  the 
ph otosy n th etic cap acity  of trees over the 
years w hich exhibited significant im pact on 
decline o f productivity in Hevea. A dopting 
o rg a n ic  fa rm in g  p r a c t ic e s  in  ru b b e r  
plantations together w ith  location specific 
m odern clones is needed to sustain a long 
econom ic yield span in rubber trees.
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