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Abstract 
 

 Various methods like stem cuttings, cleft grafting, bark grafting and budding are 
tested for propagating padauk ( Pterocarpus macrocarpus Kurz. ). Results showed that the 
grafting methods e.g. bark grafting and cleft grafting are the most suitable methods for 
vegetative propagation with padauk. The most suitable methods will be used for propagating 
the selected materials of padauk in this establishment of clonal seed orchards. 
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1.     Introduction 
  Grafting, budding, stem cuttings, root cuttings, etc., are ways of propagating 

plants vegetatively and they are well known and much practiced by Botanists, 
Horticul turist and Gardeners. Since the beginning of the twentieth century, the above 
mentioned methods became tools for tree breeders. At first the method are used in tree 
improvement of conifers such as pines and spruces. Recently the methods are used in 
tree improvement work for teak and other hardwood species. 

 
  Padauk (  Pterocarpus  marcocarpus Kurz ) is an indigenous species and the 

demand for its timber is high in international market. Due to increased extraction of 
the species, reforestation work on large scale becomes a necessity. To establish good 
plantation, it is imperative to look for good seed source. To have good seeds, selection 
of quality trees must be done. For the future quality seed source, seed orchards must 
be established. To establish seed orchards, selected trees must be propagated 
vegetatively. As there are some well known methods of propagation such as budding, 
grafting and cuttings, the purpose of this paper is to find out the most suitable method 
with which one can propagate padauk vegetatively in order to use in the establishment 
of clonal seed orchard. 
 

  The methods are tested in Moswe at the research station number 5. Other 
methods are under testing and  this paper produced only the results of the methods 
tested up to  date. 
 

1.1 Definition and Explanation  
 

Grafting is the art of joining parts of plants together in such a manner that they 
will unite and continue growth as one plant. The part of the graft union which is to 
become the upper portion is termed scion ( cion ), and the part which is to become 
lower portion or root is termed the root stock, or just the stock. All methods of joining 
plants are properly termed grafting, but when scion part is only a small piece of bark       
( sometime wood ) containing a single bud, the operation is termed budding. 

 
2.     Materials And Methods 
2.1 Material 
 
  One year old potted padauk seedlings with stem diameter of half-inch were 

used as stick. 
 

  Scion materials are collected from various padauk trees in Moswe area. 
 

  Instrument Used. The following instruments are used in the tests for methods 
of propagation. 

Grafting knives, budding knives, cutting knives of various sizes, razor blades, 
hand saw, secateur, petridishes, plastic sheets, rubber bands and earthern pots. 
Different instruments and different materials are used for different grafting methods. 
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2.2   Methods  
  The following methods are tested for vegetative propagation of padauk. 
  ( 1 ) Bark Grafting 
  ( 2 ) Cleft Grafting 
  ( 3 ) Bud Grafting 
  ( 4 ) Cuttings 

 
2.3 Bark Grafting   
 
  In this method ( Diagram No. 1 and Fig 1 ) a twig or a small branch was used 

as scion. In the upper end of the potted seedling, which is used as stock, two parallel 
and vertical cuts were made equal to the diameter of the scion.. The cuts were about 
one inch long. And then a cuts was made horizontally to the first cuts leaving only a 
quarter of an inch at the lower part of the cut. The scion was prepared by making a cut 
in a sloping manner on one side with the shorter cut on the opposite side.   

     
  The scion was inserted into the slot made by removing the bark in the stock, 
slipping end of the scion under the raised flap of the bark. The place of the union was 
thoroughly bound with a band of plastic sheet and also with rubber bands. The cut top 
of the stock was also covered with plastic sheet. The method was tested for three 
times and each time with 100 number of graftings.   

      
 The grafted materials were then placed in the shade and watered daily. When 
the scion sprouted then only it was placed under the sunlight.  
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2.4 Cleft Grafting  
  In this method ( Diagram No.2 ) the stock was split from above for about an 

inch long. A twig or a small branch was used as scion which was about 4-6 inches             
( 5-10 cm ) long. The twig was cut making a tapering wedge about a little less than 
one inch long leaving one side of the wedge slightly thicker than the other. The split 
in the stock was held opened with a knife edge. Then the scion was placed in the stock 
carefully so that the cambium layer of the thicker edge matched that of the stock. 
After the scion was properly placed, the knife-edge was withdrawn. The union was 
covered thoroughly with the band of plastic sheet and bound with rubber bands. Here 
also the method was tested for three times with each a hundred in number. 

 
 The grafted materials are first placed in the shade until they sprouted and after 
a few days time, they are exposed to sunlight gradually. 
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2.5   Bud Grafting 
 
  In this method ( Diagram No.3 )  two parallel cuts were made through the bark 

to the cambium tissue at a place an inch or two below the top of the stock. Another 
two parallel cuts were made in the middle of the first cuts. In order to protect the cut 
in the stock from desiccation, a small piece in the centre of the cuts was not  removed 
immediately. Budding knife was used in the cutting. By using budding knife, the bud 
was cut out making clean and parallel cuts. The bud was cut so that the size was just 
fit for the cut in the stock. The section was removed carefully so as not to injure the  
 
 
bud and placed it in water in petridish. The small piece in the centre was then 
removed and the bud was inserted in the place. 

 
  The sections of the bark of the stock which were loosened above and below 

were pulled back over the section containing the bud. And the union was bound  with 
band of plastic sheet and also with rubber bands. The method was tested for three 
times and for every time with one hundred bud-graftings. 

 
  Here in this case also budded materials were placed in the shade until they 

sprouted and in the following week, they were exposed to the sun gradually. Watering 
was done everyday. 
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2.6    Cuttings 
 

 500 cuttings with various diameter sizes ( between 9 mm-43 mm ) are planted 
in earthern pots and watered everyday. The methods was repeated twice. 

 
 
3.    Results 

 
  The results of the three tested conducted for the bark grafting method showed 

sprouted scions of 63/100, 42/100 and 28/100 with the average of 44.33 ( See table 1 ) 
 
  The number of scions sprouted in the three tests for cleft grafting method were 

56/100, 40/100 and 35/100 respectively and the average was 43.6 ( See table 2 ) 
         
  The three tests for bud-grafting had the result of 21/100, 28/100 and 15/100 

with the average 21.33 ( See table 3 ) 
 

  ( a )    The tree cutting tests showed 23%, 62% and 42% sprouting with 
average of 42.3% ( See table No.4 ) 

  ( b )       Sprouting initiated after a weeks time. 
( c )    Rooting started after 6 months time with daily watering for the same 

period. ( Unpublished report of tests conducted showed wilting and dying of 
cuttings after a month. ) 

    ( d )  No. of sprouted cuttings rooted after 6 months were 30, 80, 35 
respectively for the three tests 

 
Table 1. Results  of   Bark   Grafting. 

             Test No.            No. tested            Success  Remarks 
  1    100    63 
  2     100         42 
       3    100         28 
                Average                          44.33 

 
 
 
 
 
 

Table  2. Results  of   Cleft   Grafting. 
 

Test No. No. tested            Success  Remarks 
    1         100       56 
    2         100       40 
    3         100             35 
        Average         43.6 
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Table 3. Results  of   Bud- grafting. 
 

    Test No.    No. tested            Success  Remarks 
                           
   1 100    21 
       2  100         28 
       3  100         15 
              Average     21.3 

 
 
 

Table 4. Results  of  planted Cuttings 
 

           Test No.    No. tested           Success          % 
                               1                   500                           105                           23 
                               2                                500                           310                           62 
                               3                                500                           210                           42 
                           Average                                                                                           42.3                              
 
 
 
4.    Discussion and Conclusion 
  Concerning the two grafting methods viz. Bark grafting method and Cleft 

grafting method the results showed little   significant  by the former over the latter 
method. There  are other advantages also for the first  method  which are for  example    
when the grafted materials are allowed to grow  for  6  moths  healing  of  wound  was 
slow and some fungus infection set in the second method. In the first Method healing 
of wound was faster  and  the different of sizes between the stock and scion was not 
much then the two grow together as one very soon. 

 
  Concerning budding or bud-grafting method there are some difficulties such as 

the small size of the bud which is hard to handle and when the small bud is placed in 
the cut, plant secretion sets in very fast and caused the small bud unable to sprout. 

 
  When various sizes of cuttings were planted there were small indications of 

which the difference in diameter size may have some significant ( test not included in 
this paper ). A belief that padauk cuttings grow very easily is not so true unless 
watered every day or plated  near the stream. ( Unpublished report of field trial 
planting of padauk cuttings showed only a few survived in 1979 in Moswe. ) 

 
 
5. Conclusion And Suggestions 
  Other tests such as on-site-grafting and other methods of graftings and test for 

correlation between cuttings and watering, light intensities, hormones, etc. are under 
way so conclusion for the above tests are by no means complete. 
 

  The method which would be most suitable up to date was bark-grafting 
method followed by cleft-grafting.( Tests of on-site-grafting which are under way 
indicated also bark grafting as suitable. ) 
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   Due to secretion and small size of the bud, bud-grafting method is not so 
suitable unless the method is improved. ( Note : With the improved method the 
budding method might be suitable because bud material is abundant compared to 
twigs or stems. ) 

  
  Cuttings compared with grafting according to the results showed in the 

experiments grafting methods are more suitable although planting of cuttings method 
was cheaper and easier. 

 
 
6.    SUGGESTION 
   Vegetative propagation methods like bark grafting and cleft grafting selected 

padauk trees should be used for establishing padauk clonal seed orchards.   
         
   Cuttings should also not be abondoned altogether but further tests using 

hormones watering techniques, size selection, choosing the right season for planting, 
etc, should be made.  

     
   Further tests should be conducted concerning graft competibility.   
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