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Abstract: An experiment was conducted at the "Germplasm Centre" (GPC) of the Fruit Tree Improvement Program (FTIP), Bangladesh
Agricultural University, Mymensingh during the period from April to November, 2012 to investigate the effect of scion maturity and
time of cleft grafting on the success, survivability and growth in Burmese grape. The experiment consisted of two factors such as (i)
three types of scion maturity viz., terminal, mid and basal portions of shoot used as scion and (ii) ten times of grafting operation viz., 10
and 25 day of each of April, May, June, July and August respectively. The experiment was laid out in Randomized Complete Block
Design (RCBD) with three replications. Significant variations were observed in all parameters studied. In case of scion maturity, the
minimum success (87.01%) and survivability (84.71%) were found in case of basal portion used as scion but the maximum success
(88.59%) and survivability (85.90%) were found in case of terminal portion used as scion. In respect of time of grafting operation, the
highest success (91.38%) and survivability (88.42%) were found when grafting operation was done on 10 May but the lowest success
(85.01%) and survivability (82.70%) were recorded when grafting operation was done on 25 August. The combined effect had also
significant influence on most of the parameters studied. The highest success (92.15%) and survivability (89.48%) were found in case of
terminal portion used as scion when the grafting operation was done on 10 May, 2012 but the lowest success (84.47%) and survivability
(81.75%) were found in case of basal portion used as scion when the grafting operation was done on 25 August, 2012. From the present
investigation it may be suggested that, terminal portion used as scion and grafting on 10 May can be practised with the highest success
and survivability in cleft grafting of Burmese grape.
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Introduction
Burmese  grape (Baccaurea  ramiflora Lour,  Family:
Phyllanthaceae) is  an  important  tropical  and subtropical,
evergreen, slow growing, dioecious  fruit tree. It  can also
be grown in shade under large trees as a homegarden tree.
It  is  one  the  most  popular  and  commercially  important
minor fruits  of  Bangladesh  and  locally  called Lotkan  or
Bubi. Lotkan is a native of Sumatra, Borneo and Java (Uji
et  al.,  1992). It  is  widely cultivated  in  South-East  Asia
through  Myanmar,  Nepal,  Bangladesh,  India,  Srilanka,
Thailand  and  regions  of  Indochina  (Morton,  1987;
Maniruzzaman,  1988;  Subhadrabandhu,  2001). In
Bangladesh it is mainly grown in the regions of Tangail,
Mymensingh,  Gazipur,  Dhaka,  Narshinghi,  Sylhet,
Chittagong hill tracts and more or less in other parts of the
country.  Considering  it’s  importance,  quality  and
avilability,  BADC  has  expanded  lotkan  cultivation
programme among the growers since last 1990 and it is
exported  everyday  about  1-1.5  tons   by  local  exporters
with vegetables in the local market as well as London and
countries of Middle east and Europe during July to August
(Kamaluddin,  2008).  Lotkan  contains  Protein,  Fat
(negligible),  Carbohydrate,  Ash;  Minerals-  Calcium,
Magnesium,  Phosphorous,  Potassium,  Sodium  and
Vitamins. The largest amount of iron, 5.34 mg/100g was
observed in Lotkan (Haque et al., 2009). It contains twice
as much potassium as bananas. The fruit was reported to
possess antiviral and antioxidant and the stem bark of the
plant was reported to have diuretic activity (Hasan et al.,
2009). 
It  can  be  propagated  by  both sexual  (seed)  and  asexual
methods  (ie.  layering,  grafting  and  separation  of  root
pieces), the asexual methods of propagation are desirable.
Because, asexually propagated plants are true-to-type and it
assures  that  the  propagated  trees  will  be  female  tree.
Budding was investigated but the success of budding is low
in most of the cases.  It  takes more time and difficult  to
prepare than other vegetative methods. It has been reported
that cleft grafting is easier to use (Kulwal et al, 1988) and
more  successful  than  other  methods  of  grafting  (Amin,

1978; Panickar and Deasi, 1989; Ram, 1997). Besides, the
grafted  plant  occupies  smaller  area  than  seeded  plant.
Seed  propagated  plants  are  of  tall  in  nature  whereas
grafted plants are generally dwarf and also require small
area with the benefit of more  plants accommodation per
unit  area  and start  bearing flower and fruit   in  5-6years
whereas the seed plants take 10 or more years raised from
seed. Success,  survivability  and  growth  of  grafts
depend  on  a  number  of  factors  including  variety,
methods and  time of  grafting,  age  of  rootstock  and
scion  materials and environmental conditions (Hartmann
et al.,  1997).  Scion maturity has significant effect on the
grafting success and survivability of grafts (Mehne, 1990).
Grafting success  decreased  significantly with the age  of
scion. In grafting operation Kains and McQuestion (1958)
found  that  physiological  maturity  of  scion  wood  is
important in the process of successful graft union.  It  is a
common practice that grafting operation is done during
the  period  from May  to  August  with  higher  success.
For  a  graft ing  union  to  be  successful,  it  is
necessary  that  temperature  conditions  during  the
periods  of  cellular  activity,  callus  formation  as  well
as  during healing  should be  favorable.  The favorable
temperature for cellular activity, in general, varies from
12°C  to  35°C. The  failure  of  union  in  grafting  during
winter months in Bangladesh is due to low temperature
and low humidity in the atmosphere.  But information or
research work regarding this in Bangladesh is very limited.
Therefore  it  is  the  time  to  look  for  appropriate  scion
maturity  and  to  find  out  the  best  time  for  union  of
rootstock-scion  which  is  pre-requisite  for  strengthening
fruit  production  in  Bangladesh.  Considering  the  above
facts, an attempt was undertaken  to observe the effect of
scion  maturity  and time  of  cleft  grafting  on  the  success,
survivability and subsequent growth of grafts in lotkan.
 

Materials and Methods
The  present  experiment  was  conducted  at  the  ‘BAU
Germplasm  Centre’  (GPC)  of  Fruit  Tree  Improvement
Program (FTIP),  Department  of  Horticulture,  Bangladesh
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Agricultural  University,  Mymensingh  during  the  period
from April to November, 2012. The experiment consisted
of two factors with 30 treatment combinations which were
as follows:
Factor  A:  Scion  maturity  viz.,  S1  =  Terminal/apical
portion used as scion (10 cm); S2  =   Mid portion ie. just
below apical used as scion (10 cm); S3 =  Basal portion ie.
just below mid used as scion (10 cm) 
Factor B: Time of grafting viz T1  =1 0April, 2012; T2  =
25April, 2012; T3 = 10May, 2012; T4 = 25May, 2012; T5 =
10June, T6 = 25June,  2012; T7 = 10July, 2012; T8 = 25July,
2012; T9 = 10August, 2012; T10  = 25 August, 2012. 
The two-factor  experiment  consisting of  30  treatment
combinations  was  laid  out  in  Randomized  Complete
Block  Design  (RCBD)  with  three replications.  For
each  treatment  combination  grafting  operations  were
performed on twenty rootstocks of each plot of a block.
Thus in total grafts 3×10×3×20= 1800 were made.  The
treatment  combinations  were  randomly  assigned  to
each unit plot, so  as  to allot  one treatment combination
only  in  each  block.  A number  of  seedlings  of  healthy,
vigorous,  straight,  strong,  pest  and  disease  free  having
uniform in size and nearly 3 to 4 months old rootstocks of
lotkon raised in the polybags were selected and brought to
the experimental site at each time of grafting operations.
The  non-flowering  (about  3-4  months  old  containing
sufficient reserved food materials) shoots of fresh growth
having  dark  green  colored  leaves,  about  30  cm  long,
straight,  smooth,  healthy,  pest  and  disease  free  with
swollen  terminal  bud  in  bulging  condition  and  also  of
same thickness of rootstock were selected as scion. The
cleft  grafting  operations  were  performed  and  data  on
different parameters were recorded at one month interval
except the times required to first bud breaking, first leaf
opening,  percentage  of  graft  success  and  percentage  of
graft  survivability. Data regarding days  required for bud
breaking,  leaf  opening,  length  of  rootstock,  length  of
scion,  graft  height,  diameter  of  rootstock,  diameter  of
scion, number of leaves per graft, number of branches per
graft, length of the largest leaf, breadth of the largest leaf,
percentage  of  graft  success  and  survivability  were
recorded periodically and analyzed. Grafts are kept in poly
tunnel condition for  90 days.  All  necessary Intercultural
operations and after cares are performed as per required.

Results and Discussion
Scion maturity had significant effect on the days required to
bud breaking and leaf  opening of  grafts.  Terminal  portion
used as scion required the minimum time for bud breaking
(11.59 days) and leaf opening (15.95 days) but basal portion
used as scion took  maximum time (13.31 days and 18.31
days respectively) (Table 1). 
The minimum time required to bud breaking (10.49 days)
and leaf opening were found in the grafts which were grafted
on 10 May, while it was maximum (13.97 days and 18.23
days  respectively)  when grafting was  done on 25 August
(Table 2). At 90 DAG, the highest graft height (29.60 cm)
was  recorded  in  terminal  portion  used  as  scion  when
grafting  operation  was  done on  10  May but  the  lowest
graft height (23.00 cm) was recorded when grafting was
done on 25 August. The highest graft height (29.60 cm)

may  be  due  to  prevailing  congenial  climatic  condition
along with availability of dormant and swollen terminal
buds  of  scion  in  bulging  condition  which  encouraged
earlier sprouting and their continual growth.

Table 1. Effect of  scion maturity on days required to bud
breaking and leaf opening

Scion maturity
Days required to bud

breaking
Days required to

leaf opening
Terminal portion 11.59 15.95
Mid portion 12.46 16.69
Basal portion 13.31 18.31
LSD at 5% 0.08 0.14
LSD at 1% 0.12 0.19
 Level of significance ** **

** = Significant at 1% level of probability

Table 2. Effect of time of grafting on days required to bud
breaking and leaf opening 

Time of grafting
Days required to

bud breaking
Days required to

leaf opening
10 April 12.32 15.54
25 April 11.85 15.81
10 May 10.49 14.41
25 May 10.84 15.11
10 June 12.22 16.34
25 June 12.42 16.89
10 July 12.70 17.21
25 July 13.03 17.28
10 Aug 13.62 17.68
25 Aug 13.97 18.23
LSD at 5% 0.15 0.26
LSD at 1% 0.20 0.34
Level of significance ** **

** = Significant at 1% level of probability

At 90 DAG, the highest (4.12) and the lowest (3.68) number
of branches and the highest (13.26) and the lowest (12.32)
number of leaves per graft were recorded from mid and basal
portion used as scion respectively (Table  4). The  highest
length  of  scion  (13.86  cm)  was  found  due  to  terminal
portion used as scion and the lowest (12.66 cm) was found
due to basal portion used as scion. 
The  highest  length  of  rootstock  (14.02  cm)  was  found
when terminal portion was used as scion and the lowest
(12.63 cm) was found when basal portion used as scion.
Grafting  operation  performed  on  10 May  gave  the
maximum  rootstock  length  (14.30  cm),  whereas  the
minimum rootstock  length  (12.24  cm) was  found when
grafting operation was done on 25 August.
The maximum rootstock diameter (0.86 cm) was found in
case of terminal portion used as scion. On the other hand,
grafting operation  conducted  with basal  portion used as
scion gave the minimum rootstock diameter (0.81 cm). At
90 DAG, the maximum rootstock diameter (0.92 cm) was
found in case of grafting operation conducted on 10 May.
On  the  other  hand,  grafting  operation  conducted  on  25
August gave the minimum rootstock diameter (0.77 cm)
(Fig.  2).  The  present  experiment  result  follows  Bhadra’s
experiment (2012).
At 90 DAG, the highest length (19.55cm) and (6.41 cm)
breadth  of  the  largest  leaf  were  recorded  in  case  of
terminal portion used as scion and the lowest length(18.54
cm) and breadth (6.41 cm)  were found in case of basal
portion used as scion (Fig. 5). Age of scion had significant
effect  on the  success  of  grafts. Terminal portion used as
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scion  gave  the  highest  success  (88.59  %)  (Fig.  1);  and
survivability (85.90%) (Fig. 3) but scion taken from basal
portion  gave  the  lowest  success  (87.01%)  (Fig.  1)  and
survivability  (84.71%)  (Fig.  3).  This  result  is  also  in

similar with Nahar  et al (2004). Terminal portion of scion
was more vigorous and in juvenile condition which might
have helped on the highest success in graft union.

Table 3. Combined effect of scion maturity and time of grafting on the graft height at different days after grafting 

Scion maturity Time of grafting
Total graft height (cm) at DAG

30 60 90

Terminal portion

10 April 23.39 25.32 27.12
25 April 25.17 26.43 29.25
10 May 25.67 28.06 29.60
25 May 25.46 26.99 29.38
10 June 24.88 26.28 28.52
25 June 24.64 26.14 27.96
10 July 24.35 26.11 27.60
25 July 23.81 25.72 27.29
10 Aug 23.21 25.15 26.54
25 Aug 22.62 24.85 25.66

Mid portion

10 April 22.68 24.16 24.97
25 April 24.35 25.71 27.63
10 May 25.16 26.72 28.75
25 May 24.81 25.85 28.35
10 June 24.23 25.55 27.17
25 June 23.66 25.14 26.95
10 July 23.22 25.04 26.78
25 July 22.78 24.52 26.36
10 Aug 22.40 23.99 24.52
25 Aug 21.96 23.50 24.14

Basal portion

10 April 21.82 23.43 24.17
25 April 23.75 24.66 26.60
10 May 24.20 25.87 27.76
25 May 23.98 25.32 26.65
10 June 23.28 24.49 25.93
25 June 22.60 24.17 25.34
10 July 22.40 24.15 24.95
25 July 22.24 23.83 24.70
10 Aug 21.44 23.20 23.90
25 Aug 21.30 22.19 23.00

LSD at 5% 0.26 0.31 0.43
LSD at 1% 0.35 0.41 0.58

Level of significance ** ** **
** = Significant at 1% level of probability,  DAG= Days after grafting

Table  4. Effects of scion maturity on number of leaves and number of branches per graft

Scion maturity
Number of leaves per plant Number of branches per plant

30 DAG 60 DAG 90 DAG 30 DAG 60 DAG 90 DAG
Terminal portion 5.30 9.80 12.67 2.61 3.40 3.90
Mid portion 5.59 10.79 13.26 2.75 3.66 4.12
Basal portion 5.00 9.69 12.32 2.41 3.07 3.68
LSD at 5% 0.07 0.14 0.12 0.03 0.06 0.07
LSD at 1% 0.08 0.18 0.16 0.04 0.08 0.10
Level of significance ** ** ** ** ** **

** = Significant at 1% level of probability, DAG= Days after grafting

The  interaction  effect  of  scion  maturity  and  time  of
grafting  operation  significantly  influence  on  the
percentage  of  graft  success and  survivability.  Grafting
operation  done on  10 May with  scion used  as  terminal
portion  gave  the  highest  percentage  of  graft  success
(92.15%) and the lowest (84.74%) was on 25 August when
basal portion used as scion (Table 5). The highest survival
rate (89.48%) was found in case of terminal portion used
as  scion  when grafting  operation  was  done  on  10  May
while the lowest survival rate (81.75%) was found in case
of basal portion used as scion when grafting was done on
25 August, 2012 (Table 5).
From the present study it  is obvious that  scion maturity
and time of grafting had significant effect  on all growth
parameters. Terminal portion of the shoot which is used as

scion  gives  the  highest  success  and  survivability  than
scions which are used as mid and basal portion. Besides,
mid and basal portion of shoot can be used as scion with
comparatively less success and survivability than terminal
portion in case of scion shortage. 
From the present study it is also advocated that the highest
percentages of success and survival and maximum growth
of grafts in lotkan can be achieved if terminal portion of
shoot  is  used  as  scion  and  grafting  operation  is
performed  on  10  May.  Moreover,  10  May  grafting
operation can be practised for large scale propagation but
grafting  can  be  performed  at  any  time  from  April  to
August  with  remarkable  success and  survivability  of
grafts under poly tunnel condition.
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Fig  1. Eeffect of scion maturity (left) and time of grafting (right) on Percentage of success of grafts

Fig 2. Eeffect of scion maturity on diameter of scion (left) and rootstock (right) of grafts

Fig 3. Eeffect of scion maturity (left) and time of grafting (right) on Percentage of grafts survivability

Fig. 4. Main effect of scion maturity on length (left) and breadth (right) of the largest leaf at different days after grafting. The
vertical bar represents LSD at 1% level of probability.
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Table  5. Combined effect of scion maturity and time of grafting on Percentage of success and survivability of grafts

Scion maturity Time of grafting Percentage of success Percentage of survivability

Tip

10 April 86.15 84.33
25 April 90.52 87.15
10 May 92.15 89.48
25 May 91.26 88.46
10 June 90.05 86.47
25 June 89.20 86.25
10 July 88.47 85.47
25 July 86.72 84.72
10 Aug 86.02 83.47
25 Aug 85.36 83.25

Mid

10 April 86.00 83.86
25 April 89.15 86.43
10 May 91.10 88.50
25 May 90.40 87.79
10 June 86.82 85.90
25 June 87.43 85.44
10 July 86.66 85.10
25 July 86.14 84.20
10 Aug 85.72 83.47
25 Aug 85.20 83.11

Base

10 April 85.52 83.37
25 April 88.46 85.99
10 May 90.89 87.29
25 May 89.41 86.47
10 June 87.73 85.36
25 June 86.44 85.10
10 July 86.16 84.40
25 July 85.79 84.25
10 Aug 85.32 83.16
25 Aug 84.47 81.75

LSD at 5% 0.92 0.60
LSD at 1% 1.22 0.70
Level of significance ** **

** = Significant at 1% level of probability
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