
BENCH GRATHNG IN RUBBER (HEVEA BRASILIENSrS)

JOSEPH G. MARATTUKALAM and Y. ANNAM MA VARGHESE 

Rubber Research In s titu te  o f  India. K oltayam  - 686 009, Kerala

ABSTRACT

Bench grafting using brown buds and 10 month old stock plants was attempted for the first 
tim e in  Hevta brasiliensis w ith a  view to assessing the feasibility of adopting ttiis technique for the 
propagation of the crop. Stocks raised from assorted seeds were budded with scions from clones 
R RII105, RRII118, RR1I203,RR1I 20fiand G T l. Simultaneously, conventional budding was carried 
o u tin  the nursery using sam esdonsand similar stocks for comparison. Theexperimentwas laid out 
by  employing completely randomized design with 35 replications. The characters recorded were 
budding success, establishment success and  growth characters. The experiment was repeated over 
three consecutive years. Budding and establishmentsuccesswas83.60% and 55.40% respectively for 
bench grafting when compared to 94.73% and 80.S0% for nursery grafting. A pooled analysis of the 
data on growth character revealed bench grafts to be significantly superior to nursery grafts in 
height, diameter, number of whorls and num ber of leaves. Significance of bench grafting in Hevea 
is  discussed.

Q .

INTRODUCTION

T h e  term  b en ch  graftin g  refers to  an y  
m eth od  o f  graftin g  perform ed o n  a w ork  bench  
in s id e  co v ered  structures like g la ss  h o u ses  and  
sh ed s  (M ah lsted e and H aber, 1966; M acdonald, 
1986). T h is  techn iq ue is  ad om p ted  under a d verse  
clim atic  con d ition s  such  as severe  co ld , extrem e  
su m m er  an d  h e a v y  rain w h ich  are n o t co n d u civ e  
for o u td o o r  grafting. U nder su ch  circu m stances  
d u e  to  th e  favou rab le  environ in en tal con d ition s  
th a t e x is t  in s id e  c o v ered  stru ctu res  g ra ftin g  
co u ld  be undertaken m ore su ccessfu lly . Bench  
graftin g is  w id e ly  ad op ted  for th e  propagation  
o f  rrany c u l t i v a t e  p lan t sp p . lik e  ap p le , citrus, 
(M ah lsted e  and H aber, 1 9 ^ )  teak (K edham ath , 
1 9 8 5 ) p in e .  M a g n o lia ,  o a k . R h o d o d e n d ro n  
(M acdonald , 1986) and Picea (M acdonald , 1990). 
M u lt ip l ic a t io n  o f  ru b b er  fo r  c o m m e r ic a l  
p la n tin g  is  carried o u t b y  b u d g ra ftin g  stock  
p lan ts  ra ised  in  n u rseries or  fie ld  w ith  b u d s  
taken from  selected  source p lants sh o w in g  de­
sirab le attributes (Edgar, 1956). A m o n g  the tw o  
ty p e s o f  b u d d in g  v iz ., green  b u d d in g  and brow n  
b u d d in g , th e  latter is  m ore com m on ly  adop ted  
in  India. U n d er  o u r  con d ition s o p tim u m  tim e  
for b row n  b u d d in g  is  the rainy p er iod  M ay- 
D ecem ber (M anttukalam  and Prem akum ari,1982). 
H o w e v er , d u rin g  th is  period b u d d in g  cannot be  
carried o u t o n  m an y d ays d u e  to  the interference  
o f  h ea v y  rain. If b u d d in g  is  a ttem pted w h e n  it 
rains, w a ter  g e ts  in to  the b u d d in g  p an el and sp o il 
th e  b u d d in g  (D ijkm an, 1951). D u e  to  this lim i­

tation  o n  m an y  occasion s b u d d in g  cou ld
not b e  carried o u t as program m ed up - settin g
th e  sch ed u led  p ro d u ctio n  targets for b u d d e d  
plants.

In cases  w h ere  sc io n s are b rou gh t from  
distan t p laces u n d u e  d e la y  cau sed  in  u s in g  th em  
d u e  to the interference o f  rain can e v e n  result 
in  their sp o ilin g . If b ro w n  b u d d in g  is  carried  
o u t in d oor a d o p tin g  ben ch  graftin g  tech n iq u e  
a ll th e s e  p r o b le m s  ca n  b e n  s o lv e d . B u t n o  
attem p t has so  far b een  reported  in  th is  lin e  from  
an y  country. Therefore, th is  s tu d y  w a s  u n d er­
taken as a p ion eer  effort to  a ssess  th e  feasib ility  
o f  b en ch  grafting i i \  rubber. If fo u n d  su ccessfu l  
it  is  a lso  en v isaged  to com p are  th is techn iq ue  
w it h  c o n v e n t io n a l  o u t d o o r  b u d d in g  w ith  
respect to  b u d d in g  and estab lish m en t su ccess  as  
w e ll a s su b seq u en t g row th  o f  th e  scion s.

MATERIALS A N D  METHODS

T en m on th  old  stock  p lan ts and b row n  
co lou red  b u d s collected  from  o n e  year o ld  scion  
sh o o ts  w ere  u sed  for th is  s tu d y . B uds w ere  
tak en  a lo n g  w ith  a p a tc h /sh ie ld  o f  bark and  
grafted to  the stock  p lant, a little  a b o v e  th e  collar  
a d o p tin g  th e  c o m m o n ly  fo l lo w e d  te c h n iq u e  
w h ich  is  a m od ified  form  o f  Forkert m eth o d  o f  
p a tch  b u d d in g  (T eoh , 1972; W eb ster, 1989). 
B u d d in g  w a s  con d u cted  d u rin g  June and both  
ty p es  o f  grafting w ere  d o n e  o n  the sa m e  day . ^ 
T h e  d e s ig n  a d o p te d  w a s  c o m p le t e ly



ran d om ized , w ith  35  rep lications. In the case  o f  
ben ch  gra ftin g , stock  p la n ts  w e r e  p u lled  ou t  
from  the nu rsery, s tu m p ed  in th e  case  o f  b u d d ed  
stu m p s (M anattukalam  et al. 1980), b row n  b u d ­
d in g  carried ou t in d oor  and p lan ted  in  p o ly b a g  
nu rsery o u td o o r  o n  th e  sam e day . N ursery b u d ­
d in g , the control, w a s  d o n e  in situ  du rin g  rain 
free intervals. T he p o ly th en e  b a n d a g e  coverin g  
th e  b u d  patch  w a s  rem oved  from  both  m aterials  
after 20  d a y s  and initial b u d d in g  su ccess  w a s  
recorded. T en  d ays iater final su ccess  a lso  w as  
n oted . C ontrol p lan ts w ere  th en  p u lled  o u t from  
th e  nursery, s tu m p ed  and p la n ted  in  the sam e  
p o ly b a g  n u r s e r y . A ll  th e  p la n ts  w e r e  
m a in ta in ed  in  th e  p o ly b a g  n u rsery  a d o p tin g  
necessary  cultural o p era tion s recom m en d ed  for  
th e  sa m e  (P otty , 1980; M an attu k a lam , 1981). 
T en m on th s after th e  d ate  o f  b u d d in g , estab lish ­
m ent su ccess  o f  the p lan ts  in  b ag  as w e ll as grow th  
characters o f  th e  sc io n  su ch  as h e igh t, b asal 
diam eter, n u m ber o f  lea f w h orls  a n d  total num ber  
o f  lea v es  w e re  recorded. T he s tu d y  w a s  repeated  
ov er  three co n secu tiv e  years, 1986 to  1988. The 
data on  grow th  characters w ere  an alysed  for  test 
o f  s ign ifican ce b y  an a lysis  o f  variance.

RESULTS A N D  D ISC USSIO N

P ercen tage  b u d d in g  s u c ce ss  for b en ch  
gra ftin g  w a s  com p arative ly  le ss  than nu rsery  
graftin g  d u rin g  all th e  three years. M ean va lu es  
for  b e n c h  g r a ft in g  w a s  8 3 .6 1  an d  th a t for

nu rsery graftin g  w a s  94.7 (T able I). A ll c lones  
s h o w e d  th e  s a m e  tr e n d . H ig h e r  b u d d in g  
su ccess  c^ ta in ed  for the control m a y  b e  d u e  to  
th e  fact th at th is  w a s  d o n e  d u r in g  rain -free  
in tervals fo llo w in g  the com m ercia l practice. A s  
a resu lt the ad verse  e ffects  cau sed  b y  the in­
te r fe r e n c e  o f  ra in  h a s  n o t  in f lu e n c e d  th e  
b u d d in g  su ccess. If b u d d in g  w a s  d o n e  in  rain  
th e  su ccess  rate w ou ld  h a v e  b een  m u ch  low er.

E stablishm ent su ccess in  p o ly b a g  nu rsery  
w a s  a lso  con sid erab ly  h ig h er  for n u rsery  grafts 
th a n  th o s e  g r a fte d  in d o o r , th r o u g h o u t  th e  
p eriod  o f  s tu d y . O ver th e  three years bench  
grafts recorded a m ean estab lish m en t su ccess  o f  
55.4% in  com p arison  to 80.8% for n u rsery  grafts  
(Table I). T he lo w  su ccess  rate o f  b en ch  grafts  
w a s  m ain ly  d u e  to th e  large sca le  d ry in g  o f  b u d s  
after recording th e  final b u d d in g  su ccess. This 
in d ica tes  that u n lik e  th e  n orm al p attern , the  
p rocess o f  b u d  u n ion  w a s  n o t com p le ted  w ith in  
30 d a y s  a fter b u d d in g  in  b en ch  gra fts . T he  
p o ssib le  exp lan ation  for th is is  the p o o r  grow th  
activ ity  in  th ese  p lants. It m a y  b e  recalled  that 
th e s e  p la n ts  w e r e  g r a fte d  a fter  s tu m p in g ,  
r e su lt in g  in  th e  lo s s  o f  m o s t  o f  th e  p h o to ­
synthetic  organs. Form ation o f  n e w  ce lls  and  
tissu es  are essentia l for th e  un ion  o f  b u d  w ith  
th e  stock  p lan t (H artm an and Kester, 1968). In 
th e  absence o f  en ou gh  p h otosyn th etic  activity  
su p p ly  o f  food  m aterials to  th e  n e w ly  form ed  
ce lls  and h ssu es  m igh t h a v e  b e en  at red uced

Table I. Clonewise perform ance of bench grafts and nursery grafts in different years with respec t to  (a) budding
su cc ess  (%) and (t>) establishm ent su cc e ss  (%)

Clones Bench grafts Nursery grafts

1986 1967 1986 Mean over 
three years

1986 1987 1988 Mean over 
three years

a b a b a b a b a b a b a b a b

RRII 105 71 51 67 40 83 66 73.6 52.3 94 78 89 71 94 66 92.3 78.3

RRI1118 85 65 74 40 77 29 76.6 44.6 97 75 86 80 94 86 92.3 60-3

RRII 203 97 78 89 54 60 69 88.6 67.0 100 60 91 71 97 80 96.0 77.0

RRII 206 97 73 88 46 80 46 88.3 55.0 100 65 97 60 94 94 97.0 79.6

QT 5 97 66 86 31 83 77 86.6 58.0 100 83 94 89 94 96.C 88.6

Mean 89 67 61 42 81 57 83.6 55.4 98 80 91 74 95 88 94.7 60.6



rate resu lting  in  th eir p o o r  d ev e lo p m en t, w h ich  
in  turn, s lo w ed  d o w n  th e  stock  sc io n  un ion . A s  
a result, w h en  the p rotectin g  cover  o f  p o ly th en e  
b an d age  w a s  rem oved , th e  stress exerted  o n  the 
b u d s  by a d v er se  c lim atic  con d ition s  m igh t h ave  
cau sed  d am age to  th em  resu ltin g  in  their drying. 
H ow ever , further s tu d ie s  in c lu d in g  anatomic?.! 
obser\*ations are required  to arrive at defin ite  
conclusions.

R eg a rd in g  th e  g r o w th  o f  sc io n , ben ch  
grafted p lan ts  in  genera l p erform ed  better than  
th econ tro l. H eigh t o f  th e  s d o n  w a s  sign ifican tly  
h ig h er  in  th e  c a se  o f  b en ch  grafts (88.59cm ) 
com pared to  th e  n u rsery  grafts (68.44 cm ) the  
difference b e in g  h ig h ly  sin gn ifican t d u rin g  the  
first tw o  years (Table II). A m o n g  th e  five  c lones  
b u d d ed  RRII 203 recorded  th e  h ig h est (107.68  
cm ) and RRII 105 the lo w e st  (72.84 cm ) va lues  
for th is character am on g  b en ch  grafts. In th e  case  
o f  nurM ry grafts h igh est (80.14 cm ) and lo w est  
(56.83 cm ) h e igh te  w e r e  atta ined  b y  RRII 203  
an d  GT 1 resp ective ly  (Table IV).

In th e  case  o f  th e  d iam eter o f  the s d o n  
a lso , p erform ance o f  b en ch grafts  w a s  s ig n ifi­
can tly  h igh er  than the control, th e  v a lu es  b e in g

11.07 m m  and 9.56 m m  resp ective ly  for th e  tw o  
m aterials. T he trend p ersisted  th rou gh ou t the  
period o f  s tu d y  (Table II). RRII 203 w h ich  re­
c o rd ed  a  d ia m e te r  o f  12 .4 3  m m  a n d  G T 1 
record in g  9.74 m m  o ccu p ied  th e  h ig h e s t  and  
lo w est ranks resp ective ly  a m o n g  bench grafts. 
A m o n g  nu rsery grafts h ig h est d iam eter (10-68 
m m )a n d  low est d iam eter (8.31 m m ) w ere  recorded  
b y  RRII 203 and GT 1 resp ective ly  (T able IV).

T otal n u m ber o f  lea f w h o r ls  per s d o n  w a s  
another aspect in  w h id i b en ch  grafted p la n ts  re­
ta ined  su p rem acy  o v er  n u rsery  grafts^ H ig h ly  
s ig n ifica n t d if fere n ce  w a s  o b se r v e d  b e tw e e n  
ben ch  gra fts  (2 .10) an d  n u rsery  g ra fts  (1.96) 
regard ing the n u m b er o f  lea f w h orls . Superiority  
o f  th e  b en ch  ^ a f t s  w a s  m ain ta in ed  d u rin g  ail 
the years o f  th e  s tu d y  (Table III). A m o n g  th e  
d o n e s  stu d ied , RRII 118 recorded the m ax im u m  
and G T  1 the m in im u m  v a lu es  for b o th  bench  
grafts an d  nu rsery grafts (Table V).

In th e  case  o f  total n u m b er o f  lea v es  per 
plan t a lso  bench  gra fts  w ere  fo u n d  to  b e  s ign ifi­
can tly  superior (4.61) to  n u rsery  grafts (3.96). 
T his su p er io rity  w a s  m a in ta in ed  th ro u g h to u t 
th e  d u r a t io n  o f  th e  e x p e r im e n t  (T a b le  III).

Table It. Height and  diam eter of bench grafts and  nursery grafts

Height (cm) Diameter (mm)

Bsnctx . 
grafts

Nursery
grafts

Variance
ratio

Bench
grafts

Nursery
grafts

VariarK»
ratio

1986 B9.81 65.19 75.00” 10.54 6.86 34.94“
1987 71.18 43.37 82.18" 9.93 7.54 71.60**
1986 99.93 92.98 1.23 12.57 11.99 39.34!'
Mean over
three years 88.59 68.44 61.97” 11.07 9.56 37.31**

’* Significant a t 1% level.

Table III. Number of ieaf whorls and number of leaves of bench grafts and nursery  grafts

Numt>er o( leaf whorls Numtjer of leaves

Bench Nursery Variance Bench Nursery Variance
grafts grafts ratio grafts grafts ratto

1988 3.82 3.21 37.73** 22.63 18.89 2 a  67**
1987 3.21 2.68 18.88** 22.28 12.45 93.63**
198S 4.87 4.21 15.96** 19.76 15.99 15.65**
Mean over
three years 3.97 3.37 70.08- 21.56 15.78 115.69**

"  Significant at 1% level.
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A m o n g  the ben ch  g ra fte d  clon es, RRII 118 and  
R R ll 105 r e c o r d e d  th e  h ig h e s t  a n d  lo w e s t  
v a iu e ss  re sp e c tiv e ly  fo r  th is  character. H ighest 
v a lu e  w a s  o b se rv e d  fo r  R R ll 203 an d  low est 
v a lu e  fo r  G T  1 a m o n g  n u rse ry  g ra fts  (T ab le  V). 
H o w e v e r, d iffe ren ce s  b e tw een  d o n e s  w ere  rela­
tiv e ly  low  in  th e  c a se  o f  n u m ber o f  le a f w h orls 
an d  to tal n u m b e r  o f le av e s.

B etter g ro w th  a tta in ed  b y  th e  sc io n  of 
b e rc h  g rafte d  p la n ts  coiU d be  p ro b ab ly  d u e  to 
th e  re a so n  th a t th ese  p la n ts  w ere  e s t a b l i^ e d  in 
b a g s  30  d a y s  b e fo re  the con tro l p la n ts  an d  a s  
su c h  g ro w th  a c tiv ities  m ig h t  h av e  b ee n  in itiated  
in  them  e ar lie r  resu ltin g  in  ear ly  g ro w th  o f  the 
b u d  sh oots. T h is  a sp e c t  a lso  requ ires further 
in v estigatio n  to  arr iv e  a t  o jn c lu siv e  inferences.

P re sen t in v e stig a tio r \s  c le a r ly  e sta b lish  
th e  fe a s ib i l i ty  o f  b e n c h  g r a f t in g  in  ru b b er. 
U n d e r  c o m p a ra b le  c lim atic  co n d itio n s, bench 
g ra ftin g  sh o w s le s s  b u d d in g  su cce ss  an d  n ursery  
e stab lish m e n t v is-a -v is  n u rse ry  g raftin g  under­
taken  a s  p e r  th e  co m m erc ially  accep ted  practice. 
H ow ever, g ro w th  v ig o u r  o f  the s d o n  sh o o t w as 
s ig n ifican d y  be tter in  th e  c a se  o f  ben ch  grafts. 
In  generalr a ll c lo n es  sh o w e d  the sa m e  tren d  in 
th e ir  p e r fo rm a n c e . C o n s is te n t  r e s u l t s  w ere  
ob ta in ed  d u r in g  a ll the th ree  y e a rs  o f  the stud y.
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D IS C U S S IO N

K .K .N . N A M B IA R  : T h e  term in ology  u se d  h e r?  is  "bench g raftin g ”, b u t  y o u  h a v e  u se d  o n ly  b u d d in g . 
P lease  exp lp 'n .

J.G . M A R A T T U K A L A M  ; Bench g ra ftin g  is  a  gen eral term  u sed  to  re fer to  a n y  k in d  o f  ^ f t i n g  (bu d  
graftin g , o r  b ran ch  g ra ftin g ) c a r r i ^  o u t in  covered  structures.


