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An experiment investigating the compara ti ve field perform ance o f  polybag  and root trainer rubber plants was 
initiated at the Central Experiment Station, Chethackal of the Rubber Research Institute of India representing the 
traditional rubber growing region in India during 2008 with clone R R II105. The treatments comprised of 
combinations of two types of planting material viz., direct-seeded green- budded polybag plants and root 
trainer plants (raised by planting budded stumps) at three growth stages viz., one- whorl, two -whorl and three- 
whorl. Observations on growth were recorded for a period of four years. Success in establishment was 
hundred per cent in the field irrespective of the planting material and its growth stages. The variability in girth 
quantified using CV for polybag one-whorl, two-whorl, three-whorl and root trainer one-whorl, two-whorl and 
three-whorl plants was 12.7,12.8, 12.4,12.4,12.7 and 11.1 per cent respectively. The significant difference 
observed in the girth of the plants among the types of planting material and its stages during the initial years 
progressively became less apparent and by two and a half years, only three- whorled polybag plants were 
significantly superior to others. The same trend continued in the four years also. The performance of all other 
planting materials viz., polybag - one- whorl, two-whorl and root trainer - one*whorl, two-whorl and three- 
whorl was comparable. However, among these, considering the practical convenience and cost involved, 
root trainer one- whorl plants appeared to be the ideal planting material for commercial planting of Hevea. The 
constraints and advantages of different planting materials are also discussed.
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I N T R O D U C T I O N  quality of planting m aterials used, edaphic
. , , an d  e n v ir o n m e n ta l f a c t o r s ,  a g ro -

H evea brastbensis, the principal source of m anagem ent practices adopted and biotic
natural rubber, is a tropical perennial tree ^^d abiotic stresses (George et a l ,  2009). O f
crop  w ith  a p ro lon g ed  g e s ta tio n  p erio d  these, the p lanting  m aterial, its type and
ranging from  five to ten years and the need qu ality , is  o f sp ecia l s ig n ifica n ce  as the
for reducing the gestation period attained extent o f reversibility is lim ited considering
im portance from  the day of com m encem ent the long gestation  p hase and the life span
o f com m ercial p lan ting . T h e d u ration  o f o f 25-30 years. Since early 1960s, priorities
im m aturity  in H. &rfls//iensis d epends on the of research have been directed to shorten
in h eren t c lon al ch aracteristics , type and  th e  p e r io d  o f  im m a tu r ity  th ro u g h
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r e f in e m e n ts  o f  v a r io u s  p r o p a g a tio n  
techniques to produce advanced planting 
m a teria ls  v iz ., p o ly b ag  p lan ts, stu m p ed  
buddings, soil core plants and then the root 
tra in er p lants (H urov, 1960; Leong e i  al., 
1986; C heriyan , 1987; M arattukulam  and 
S a ra sw a th iy a m m a , 1 9 9 2 ; S o m a n  e t  a l., 
2002). Polybag plants of adequate grow th 
are recognized as ideal planting m aterial to 
e n s u re  u n ifo rm  s ta n d  an d  re d u c e  th e  
c a s u a lt ie s  in  th e  f ie ld  {P u n n o o s e  and  
L akshm anan , 2000). A  su rvey  on  u se  o f 
p lanting m aterials in the traditional rubber 
grow ing regions indicated that tw o-w horl 
p o ly b a g  p la n ts  are  th e  m o st co m m o n  
planting m aterial though planting of three- 
w h o r l p la n ts  re s u lte d  in  a re d u ce d  
g esta tion  period  com pared to tw o-w horl 
plants (Joseph et al., 2001). H owever, som e 
sm all grow ers are of the opinion that one- 
w horl plants are perform ing better under 
field co n d it io n . A n extensive field  survey 
conducted recently on rubber nurseries in 
K erala and Tam il N adu revealed that there 
existed region-specific dem and for different 
types of planting material despite the current 
recom m endation (Joseph et al., 2009). The 
R ubber R esearch Institute of India has com e 
out w ith  a novel m ethod of raising plants 
in root trainers (Som an et al., 2002) w hich 
is set to bring  about a sea-change in  rubber 
p lan ting  o p eration s and help  th e rubber 
p la n te r s  th r o u g h  h a rd n e s s  o f la b o u r  
shortage ahead  (M ydin  et al., 2010). The 
better r o o t  developm ent facilitated by the 
ro o t tra in e r  le ad s to  an  im p ro v ed  fie ld  
establishm ent and grow th resulting in early 
and h igh  percentage tap pability  and it is 
highly cost-effective (Som an et al., 2011). In 
th is co n te x t an exp erim ent investigating  
th e  c o m p a ra tiv e  f ie ld  p e r fo rm a n c e  o f 
polybag and root trainer rubber plants at 
d ifferent grow th stages w as initiated.

MATERIALS AND METHODS

A field  experim ent w as laid out at the 
C entral Experim ent Station, C hethackal of 
th e R u b b e r R e se a rch  In s t itu te  o f In d ia  
r e p r e s e n t in g  th e  t r a d i t io n a l  ru b b e r  
g row ing  region in India d u ring  2008  w ith  
clone R R Il 105 to evaluate the effect o f type 
of planting m aterial and its grow th stages 
o n  g ro w th  o f  im m a tu re  ru b b e r . T h e 
treatments comprised of combinations of two 
types of planting m aterial viz., direct-seeded 
g reen -b u d d ed  p o ly b ag  p lan ts  and  root 
trainer plants (raised by  planting budded 
stum ps) at three g row th  stages viz., one- 
w h o r l, tw o -w h o r l an d  th r e e -w h o r l. 
A ccordingly there w ere six treatm ents laid 
ou t in R BD  w ith five replications. The gross 
p lot size w as 15 plants. For raising  polybag 
plants, b lack  polythene bags o f size 45 x  18 
cm  w ere filled w ith  top soil. G erm inated 
seeds w ere planted in polybags and green 
budded in situ  on  the sam e day in  all types 
o f polybag plants. O ne-w horl, tw o-w horl 
and three-w horled  p lants w ere raised  by 
ad justing  the tim e o f cu t back so that the 
s to ck  p la n ts  are  o f th e sam e age. A fter 
su cce ssfu l bu d  g ra ftin g , b ro w n -b u d d ed  
stum ps w ere planted  in  root trainer cups 
o f 30 cm  length and 7.5 cm  diam eter w ith 
800 cc capacity  and root trainer one-w horl, 
tw o -w h o rl and  th ree-w h o rl p lan ts  w ere 
selected from  the sam e nursery so that the 
ag e  o f  th e s to ck  p la n ts  b e in g  th e sam e 
irresp ective of the stages. The soil o f the 
experim ental site w as sandy clay loam  in 
te x tu r e . T h e  a re a  w as u n d e r  re g u la r  
f e r t i l iz e r  a p p lic a t io n  an d  a ll c u ltu r a l 
o p e r a tio n s  w e re  d o n e  as p e r  th e 
recom m endations of R R Il (Punnoose and 
Lakshm anan, 2000). Pueraria phaseoloides was 
estab lish ed  and  m aintained  as th e cover 
crop in the inter-space during the im m ature 
phase. G row th param eters, viz., diam eter, 
h e ig h t  an d  n u m b e r  o f  w h o r ls , w ere



recorded at six-m onths and one year. From  
2 "*̂  year onw ards the girth o f the tree w as 
recorded periodically  at a height o f 150 cm  
above th e bu d  u nion . T he v ariab ility  in 
girth w as assessed by com puting the CV of 
girth during the fourth year of planting. The 
data w ere subjected to analysis o f variance.

RESULTS AND DISCUSSION  
Establishment and growth of plants

T h e  e s ta b lis h m e n t su c c e ss  a fte r  
planting w as hundred per cent irrespective 
o f the treatm en ts. T h e su ccess is alw ays 
dependent on the type of planting m aterial 
and  th e  p re v a ilin g  w e a th e r  co n d itio n s  
(H aridas et ah, 1986). In  this experim ent, the 
planting w as undertaken during June with

the on set o f Sou th -W est m o n so on  u sing  
p la n tin g  m a te r ia ls  w ith  an  a c tiv e  ro o t 
sy s te m  w h ic h  la te r  re su lte d  in  b e tte r  
establishm ent and survival o f plants in field.

N o root co ilin g  w as observ ed  a t the 
tim e  o f  p la n tin g  o f  d if fe r e n t  ty p e s  o f 
p lanting m a ter ia ls . A  slight lateral bending 
w as observed in the case o f a few  polybag 
plants. In  such cases, the tap root w as cut 
a t the point o f  bending w ithout disturbing 
the soil core w hile planting. In  the polybags, 
the plants w ere kept only  for 9-10 m onths. 
This m ay b e the reason for the lack o f coiling 
o f tap root and laterals in  polybags w hich 
w as o ften  observ ed  esp ecia lly  w hen  the 
plants w ere retained in the bags for a long 
period.

Table 1. E f fe c t  o f  ty p e s  o f  p la n t in g  m a te r ia l  a n d  th e ir  s ta g e  o n  g ro w th  p a ra m e te rs  a f te r  s ix  m o n th s  
(N o v e m b e r, 2 008)

Treatment Diameter (mm) No. of whorls Height (cm)

Polybag plants (one-whorl) 9.09 3.34 64.17

Polybag plants (two-whorl) 10.45 3.76 84.81

Polybag plants (three-whorl) 11.31 4.61 102.20

Root trainer plants (one-whorl) 5.32 2.72 35.47

Root trainer plants (two-whorl) 7.57 3.28 55.31

Root trainer plants (three-whorl) 10.37 4.34 80.27
SE 0.24 0.2 3.65
CD(P=0.05) 0.72 0.59 10.79

Table 2. E ffe ct o f  typ es o f  p la n tin g  m ateria l and  th e ir  stage on  grow th param eters a fter one y ear (Ju n e , 2009)
Treatment Diameter (mm) No. of whorls Height (cm)

Polybag plants (one-whorl) 24.28 5.78 258
Polybag plants (two-whorl) 26.00 6.03 271
Polybag plants (three-whorl) 29.85 6.40 325
Root trainer plants (one-whorl) 21.25 5.32 217
Root trainer plants (two-whorl) 22.40 5.64 237
Root trainer plants (three-whorl) 27.31 6.42 285
SE 0.82 0.14 12
CD(P=0.05) 2.42 0.43 37



The grow th param eters viz., diameter, 
plant height and num ber of w horls recorded 
at six m onths (November, 2008) and one year 
a fte r  p la n tin g  {Ju n e , 2 0 09 ) (T able 1& 2) 
sh o w ed  s ig n if ic a n t  d if fe re n c e s  a m o n g  
different stages of the sam e type of planting 
m aterial (polybag - one-w horl, tw o-w horl 
and three-w horl and root trainer - one- 
w horl, tw o-w horl and three-w horl) and 
b etw een  the sam e stage o f b o th  types of 
p lanting m aterial (polybag and root trainer 
one-w horl, polybag and root trainer tw o- 
w horls and polybag and root trainer three- 
w h orls). O ne y ear a fter  p lan tin g , th ree- 
w horl, polybag plants recorded the highest 
diam eter w hich w as significantly superior 
to  o th e rs  fo llo w ed  by th re e -w h o rl root 
trainer and two-whorl polybag plants both 
b e in g  co m p arab le . T h e sam e tren d  w as 
noticed  for the heigh t of the p lants also. 
H ow ever, in  June, 2009, after one year of 
growth, the height of one-w horl and two- 
w horl polybag plants and one-w horl and 
tw o-w horl root trainer plants w as on par. 
T h e n u m b er o f w h orls w as fou n d  to be 
sign ificantly  h igher for polybag and root 
tra in e r  th ree -w h o rl p lan ts  co m p ared  to 
respective one-w horl and tw o-w horl plants 
except in June, 2009 w here polybag tw o- 
w h o rl an d  th re e -w h o r l p la n ts  w ere

comparable. For sam e stage of the both types 
of planting material, no significant difference 
w as observed in num ber of whorls.

The data on  grow th of the plants at one 
and a h a lf ^January, 2010) and tw o years 
(Ju ne, 2010) after p lanting  (Table 3) also 
indicated significant difference in  the girth 
o f the plants am ong d ifferent stages o f the 
sam e type of planting m aterial (polybag - 
one-w horl, tw o-w horl and three-w horl and 
root tra in er - one-w horl, tw o-w h orl and 
th ree- w h o rl). T h ree  w h orl p lan ts  w ere 
significantly superior to tw o-w horls w hich 
in tu rn  w ere superior to one-w horl plants 
irrespective of the type of planting m aterial. 
There w as no significant difference betw een 
the sam e stages o f both types o f planting 
m aterial. H ow ever, the su periority  o f the 
th re e -w h o r l p o ly b a g  p la n ts  co n tin u e d  
follow ed by root trainer three-w horl and 
p o ly b a g  tw o -w h o rl p la n ts  w h ich  w ere  
com parable by the end of second year.

T h e  s ig n if ic a n t  d iffe re n c e  in  g ir th  
observ ed  am ong d iffere n t s tag es o f the 
p lan tin g  m ateria ls  p ro g ressiv ely  becam e 
less apparent and by tw o and a h alf years 
(February, 2011) the grow th of one-w horl 
and tw o-w h orl p o ly b ag  p lan ts  and  one- 
w h orl, tw o -w h o rl and  th ree -w h o rl ro o t 
trainer plants was on par (Table 3). However,

Table 3. Effect of types of planting material and their stage on growth of rubber
Girth (cm)

Treatment 1/10 
(1 V, years)

6/10 
(2 years)

2/11 
(2 V, years)

11/11 
(3 V, years)

7/12 
(4 years)

Polybag plants (one-whorl) 9.72 11.63 18.70 27.03 29.23

Polybag plants (two-whorl) 11.04 13.08 19.06 27.68 29.13

Polybag plants (three-whorl) 12.56 16.03 22.04 31.94 34.43
Root trainer plants (one-whorl) 9.27 11.63 18.73 27.72 29.94
Root trainer plants (two-whorl) 10.61 12.90 19.01 28.17 29.81
Root trainer plants (three-whorl) 11.55 14.14 19.75 28.26 30.67
SE 0.31 0.36 0.4 0.68 0.72
CD(P=0.05) 0.92 1.09 1.19 2.04 2.13



the v ig o u r  o f th ree-w h o rl-p o ly b ag  p la n ts  
w a s  c o n s i s t e n t ly  m a in ta in e d  a n d  th e  
g ro w th  w a s  s ig n if ic a n t ly  s u p e r io r  to  a ll 
o th ers irre spectiv e  o f the ty p e  o f p lan tin g  
m aterial an d  its o th er stag e s  till fou r y ears 
after p lan tin g  (July, 2012).

Uniformity

T he v ariab ility  in  the g irth  o f d ifferen t 
p la n t in g  m a t e r i a l s  w a s  q u a n t i f ie d  b y  
c o m p u tin g  coefficien t o f variation  (CV ) an d  
is  d ep ic ted  in  F ig u re  1. T he C V  o f g irth  o f 
o n e - w h o r l ,  tw o - w h o r l ,  th r e e - w h o r l  
p o ly b a g  p la n ts  an d  one-w horl, tw o-w horl 
a n d  three- w h orl roo t tra in er p la n ts  w ere  
1 2 .72 ,12 .8 2 ,1 2 .3 8 ,1 2 .3 5 ,1 2 .6 7  an d  11.05 p er 
cen t respectively . It m a y  b e  n o ted  that there 
is  n o t m u ch  v ariab ility  in  g irth  am o n g  the 
d ifferen t p lan tin g  m ateria ls  an d  the h igh est 
u n ifo rm ity  w as n o ticed  fo r  the ro o t trainer 
th ree-w horl p la n ts  w h erea s the v ariab ility  
w a s  th e  h ig h e s t  fo r  p o ly b a g  tw o -w h o rl

p la n ts . In  g en era l, b e tte r  u n ifo rm ity  w a s  
n o ticed  in  the case  o f roo t tra in er p lan ts.

T h e  g ro w th  a d v a n ta g e  o f  a d v a n c e d  
p la n t in g  m a te r ia ls  in  a t ta in in g  m a tu r ity  
e a r l ie r  in  th e  f ie ld  i s  w e ll  d o c u m e n te d  
(H ar id a s  et ah, 1986; C h erian , 1987; A h m ed  
et al., 2006). A  c o m p a ra tiv e  s tu d y  on  the 
p erfo rm an ce  o f d iffe ren t ty p e s  o f p lan tin g  
m a te r ia l  sh o w e d  th a t  p o ly b a g  p la n t s  o f 
a d v a n c e d  g ro w th  {12-m onth-old) are  m ore 
su itab le  fo r  field  p la n tin g  th an  six-m onth- 
o ld  p o ly b a g  p la n ts  a n d  b u d d e d  s tu m p s  
b e c a u s e  o f  u n i fo r m  g r o w t h ,  b e t te r  
e stab lish m en t, h igh er su rv iv a l an d  g ro w th  
rate (N a ir  et al., 1992). T he reaso n  for better 
p erfo rm an ce  can  b e  a ttr ib u ted  to  their w ell- 
d e v e l o p e d  r o o t  s y s t e m  a t  th e  t im e  o f 
p la n t in g  w h ich  e n a b le d  m o re  e f f ic ie n t  
u p ta k e  o f m o istu re  an d  nutrien ts.

A n  ex ten siv e  su rv e y  on  the d u ra tio n  o f 
im m a tu r e  p h a se  o f  p o ly b a g  p la n t s  a n d  
b u d d e d  s tu m p  p la n ts  in d icated  th at a  v ita l
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asp e c t w ith  re g a rd  to  p o ly b a g  p la n ts  is  the 
n u m b e r  o f  w h o r ls  a t  th e  t im e  o f  f ie ld  
p la n tin g  an d  there is  a  sign ifican t in v erse  
re la tio n sh ip  b etw een  the n u m b er o f w h o rls 
an d  d u ra tio n  o f im m atu re  p h ase . The stu d y  
a lso  re v e a le d  th at the ex ten t o f g e sta tio n  
p e r io d  o f  tw o - w h o r l  p l a n t s  w a s  
sign ifican tly  h igh e r  co m p a re d  to  th ose  w ith 
th r e e  o r  m o r e  w h o r ls  a n d  th e  m e a n  
d ifferen ce  b etw een  three a n d  fo u r o r m ore 
w h o rls  is  in sign ifican t an d  h ence su g g e s te d  
th at p o ly b a g  p la n ts  sh o u ld  h a v e  a t le a s t  
th ree  w h o r ls  to  sh o r te n  th e  im m a tu r ity  
p e r io d  (Jo se p h  et al., 2001).

In  the p re se n t study , it  w a s  o b serv ed  
th at the in itia l v ig o u r  o f  th e  th ree-w h orl 
p o l y b a g  p la n t s  w a s  c o n s i s t e n t ly  
m ain ta in ed  an d  the g ro w th  o f th ese  p lan ts 
w a s  s ig n if ic a n t ly  s u p e r io r  to  a l l  o th e rs  
w h e re a s  the d iffe ren ce  o b se rv e d  b etw een  
on e-w h orl a n d  tw o -w h orl p o ly b a g  p la n ts  
a n d  o n e - w h o r l ,  tw o - w h o r l  a n d  th re e -  
w h orl roo t tra in er p la n ts  d u r in g  the in itial 
y e a rs  h a d  d im in ish ed  a n d  the p erfo rm an ce  
o f  a l l  th e se  p la n t in g  m a te r ia ls  b e c a m e  
c o m p a ra b le . H o w ev er , in  the o th e r  fie ld  
ex p erim en ts co m p a r in g  the g ro w th  o f roo t 
t r a in e r  a n d  p o l y b a g  p la n t s  r a i s e d  b y  
p la n t in g  b u d d e d  s tu m p s ,  su p e r io r ity  o f 
ro o t tra in er p la n ts  w a s  in d icated  in  term s 
o f  g r o w t h  a n d  p e r c e n t a g e  t a p p a b i l i t y  
(So m an  et al., 2011; G ireesh  et ah, 2012). It 
m ay  b e  n o ted  th at p o ly b a g  p la n ts  u se d  in  
th is ex p erim en t w ere  d irec t-seed ed  p lan ts 
w ith  an  u n d istu rb e d  ro o t sy ste m  an d  the 
b u d d in g  w a s  d o n e  in situ an d  roo t trainer

p la n ts  w ere  p ro d u c e d  by  p lan tin g  b u d d e d  
s tu m p s in  p o ly  b a g s . T he in situ p rep ara tio n  
o f  p o ly b a g  p la n t s  d o e s  n o t  p la c e  a n y  
r e s t r ic t io n  o n  th e  d e v e lo p m e n t  o f  ro o t  
sy ste m  an d  a  w e ll-d ev e lo p ed  roo t sy stem  
w a s  a lw a y s  a s s o c ia te d  w ith  th e  d ire c t - 
s e e d e d  p la n ts  (M an i et al., 1990; S y a m a la  
et al., 2010; G eo rg e  et al., 2011). E ven  th ou gh  
b r o w n - b u d d e d  s tu m p s  w e re  p la n te d  in  
ro o t tra in er c u p s , the roo t tra in er tech n ique 
itse lf  h e lp ed  to  in d u ce  p ro lific  ro o t grow th  
re su ltin g  in  a  co m p a rab le  g ro w th  to  th at o f 
d irect- se e d e d  g re e n -b u d d e d  p la n ts . T he 
a d d e d  a d v a n t a g e s  w ith  r o o t  t r a in e r  
tech n iqu e  are  th at it a v o id s  d e fo rm ity  an d  
co ilin g  o f ta p  ro o t a n d  la te ra ls , it is  cost- 
e ffective  an d  tran sp o rtin g  a n d  p la n tin g  are 
m a d e  ex trem ely  s im p le  an d  co st o f p lan tin g  
is  on ly  on e  th ird  o f th at o f p o ly b a g  p lan ts 
(So m an  et at., 2011).

T he re su lts  o f the p re sen t exp erim en t 
in d icated  the su p e rio r ity  o f  p o ly b a g  three- 
w h o r l  p la n t s  in  th e  g r o w t h  o f  y o u n g  
rubber. N ev erth e le ss , the lim ita tio n s are the 
h igh er co st req u ired  to w a rd s  p rep aratio n , 
t r a n s p o r t a t i o n  a n d  p la n t in g .  T h e  
p erfo rm an ce  o f  a ll o th er p lan tin g  m ateria ls  
viz., p o ly b a g  - on e  w h orl, tw o  w h o rls  an d  
ro o t tra in er - on e  w h orl, tw o  w h o rls  an d  
th ree  w h o r ls  w a s  c o m p a ra b le . H o w ev er, 
a m o n g  th e se , c o n s id e r in g  th e  p r a c t ic a l  
con ven ien ce an d  co st in v o lv ed , on e-w horl 
ro o t tra in er p la n ts  a p p e a r  to  b e  the id ea l 
p la n tin g  m ateria l fo r  com m erc ial p lan tin g  
o f H. brasiliensis.
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