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Abstract. Vegetative propagation is an option to obtain the best seedlings quality.  One of the most common 
methods used in vegetative propagation is grafting. The propagation of durian using grafting method often 
fails as the result of incompatibilty of the upper part (scion) and root system (rootstock).  The selection of 
rootstock relates to the growth of plant, where the section tends to grow aktively when cells division occurs.  
The active growth phase occurs when the plants are still young.  If the insertion of scion and rootstock is 
incompatible, it will produce slow growth and the new plant many eventually die.  
The most common problems experienced in stem grafting are the distance to collect the sources of scion and 
rootstock.  Thus, it took a while from the collection of scion to the grafting.  Another factor is durian trees 
continue to undergo vegetative growth, which is inferior to be used as a scion.  Moreover, since the number 
of rootstocks was plenty, the grafting was not able to be finished in one day and unfinished scion were kept 
to be used in the following day. 
Factorial and randomized blok design was selected in the present study.  The first factor was the sourcesof 
scion (S), consiting of three source of stems.  The stemswere primary (S1), seconday (S2), and tertiary (S3) 
stem.  The second factor was stoage times of scion (T), comprising four level of time.  The levels wee 0 day 
(T0), two days (T1), four days (T2), and six days (T3).  Overall, there were 12 treatments in the study. 
In conclusion, the high success of gafting was obtained from secondary stem with a four days storage time. 
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Introduction.  Research into cleft grafting has basically been done, yet the combination of 
scion source and storage time in durian seedling were limited.  Manner, Griffis and 
McDonald (2011) reported that the success of grafting is affected by the diference in 
stoage time and the condition of scion.  Study on the storage time of scion has recently 
been conducted in avocado (Syah, 2008) and rubber trees (Saefuddin and Wadina, 2014).  
It was found that there was a difference in the water content of stored scion of rubber trees, 
while carbohydrate, protein, lipid, and phytohormon content was yet to be investigated 
(Saefuddin and Wadina, 2014). 
Research into the sources of scion was only applied to nutmeg (Rusli and Heryana, 2014). 
The purpose of their study was to collect a good source of scion for grafting, derived from 
orthotrop and plagiotrop branches.  In the present study, the soucers of scion were primary, 
secondary, and tertiary stem. 
The use of different sources and storage time of scion in durian trre using local variety 
Konawe Regency Indonesia Country is strategic analysis to support the sustainability of its 
poduction and to meet the demand for best seedling quality in national scale. 
 
Materials And Methods.  The study was conduced in a seedling center located in 
Anggotoa Village, Wawotobi, Konawe Regency, Indonesia Country from February to 
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March, 2016.  Some materials used in this study were scions collected from different stem, 
under stump, polybag, plastic rope, bamboo hood, tansparent plastic, paper, soil, manure, 
and sand. Besides, other used materials were grafting scissor, stairs, knife, razor balde, 
caliper, ruler, scoop, hoe, and otherr supporting materials.  Factorial and randomized block 
design was selected in the present study.  The first factor was source of scion (S), 
consisting of three sources   : primary (S1), secondary (S2), tertiary (S3) stems.  The 
second factor was storage time (T), comprising four different levels of time.  The level was  
0  day (T0), two days (T1), four days (T2), and six days (T3).  Overall, there were 12 
treatments witha the following designs  :  S1T0 (primary stem without storage time), S1T1 
(primary stem with scion being stored for two days), S1T2 (primary stem with scion being 
stored for four days), S1T3 (primary stem with scion being stored for six days), S2T0 
(secondary stem whithout scion being stored), S2T1 (secondary stemwhith scion being 
stored for two days), S2T2 (secondary stemwhith scion being stored for four days), S2T3 
(secondary stemwhith scion being stored for six days), S3T0 (tertiary stem whithout scion 
being stored), S3T1 (tertiary stemwhith scion being stored for two days), S3T2 (tertiary 
stemwhith scion being stored for four days), S3T3 (tertiary stemwhith scion being stored 
for six days).  Every unit of experiment used 10 plants and conduced in triplicates.  
Overall, there were 36 plants used through the study. 

 

Statistical analysis. To know the effect of all treatments, the Analysis of Variance 
(ANOVA) used, if it is different from the reality, the Duncan's multiple range test used at 
the level of 5% by using the Software SAS  (Statistical Analysis System). 

Results And Discussion  
Successful Grafting.  
a. Percentage of Live Grafting. The effect of different sources and storage time of scion 
are presented in Table 1, and the dynamic of persentage of successful grafting (percentage 
of live grafting) is presented in fig. 1 and 2. 
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Figure 1. Percentage of successful grafting (percentage life grafting) of durian tree 
obtained from different stems  

 
 We found that the highest percentage of successful grafting was in secondary 
stems.  This might be caused by the joints formed by grafting were well inosculated 
between the grafted tissue, and the newly grafted tissues maybe genetically compatible.  
Ashari (1995) reported that the grafted plants will generate a high percentage of 
compatibility if the selected scion are in good physiological cnditons, thus it is esssential 
for contain sufficient nutrients to from callus and new cambiums. 
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Figure 2. The percentage of successful grafting (percentage of life grafting) of durian tree 

in different storrage times.  
 

It was observed that the highest percentage of successful grafting was in 0 day.  
Longer storage may result in the depletion of food reserves and water content, which are 
used for metabolism in scions.  When scions were stored, the process of respiration 
remained take placeand it affected the food reserve in the scions, thus the percentage of 
successful grafting reduced due to food defletion.  Scion are living plants and carry out 
metabolism and respiration in orde to survive (Rahardjo and  Djauhariya,2004).  In a 
normal situation, the process of respiration takes place in harmless extent, but 
environmental changes could affect the respiration in scions as it releases energy.    

.  

Table 1. The effect of storae time (single treatment) on the percentage of live gafting (%)  
Single Treatment  Mean DMRT 0.05  

T Factor   
T0  66.67 b  2 = 36.74  
T1  53.33 b  3 = 38.62  
T2  38.33 ab  4 = 39.75  
T3  8.89 a   

Description: The number followed by the same letter in the same column indicates 
insignificant difference based on a confidence level of DMRT 95%.   

 
Analysis of variance showed that scions obtained from different stem sources were 

not sifnificantly effect on the percentage of successful grafting.  It means that scions 
obtained from primary, secondary, and tertiary stems did not affect the success of grafting. 

The percentage of successful grafting was significantly affected by storage time in 
the treatment T0 compared to the scion stored for four and six days (Table 1), but the 
treatment was not significanly different from the scions stored for 2 days.  This may be 
caused by the variation in the level of carbohydrate, protein, lipid. And water content.  The 
same results were observed by Tubbus (1974) and Webster (1995) in the apple trees.  It 
seems that longer scion storage resulted in lower percentage of succesful grafting.  Low 
production in upper stem was also found by Jawal (2008) which keeps avocado scion for 
two and four days in the age of  3 months after grafting. This may be caused by higher 
transpiration as scion are kept longer, thus the food reserves and water content reduced 
(Ombrello, 2011).  A fresh upper stem will quickly restore water and continue to grow.  
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The unsuccessful grafting indicated that the scion failed to graft well.  This was caused by 
the inability of tissues to graft, inhibiting the formation of xylem and floem.  This 
inhibition prevents essential nutrients and wate from soil to be transported to upper stem 
and the products of photosynthesis in the leaves is unable to be transported to the lower 
stem. 

In durian tree, the success of grafting was affected by the storage time.  The present 
study showed that scions stored for two days lowered the successs of gafting to 13%.  This 
finding was tallied with the study done by Sukarman (2011) that scions kept for a day 
reduced the success of grafting to 13.3%  

Longer scion storage leads to the depletion of food reserves and water content to be 
used for metabolism.  During storage, scions respiration remains take place.  Longer 
respiration leads to more utilisation of food reserves, thus low percentage of successful 
gafting.  Rahardjo and  Djauhariya (2004) reported that scions are living plant and carry 
out metabolism and respiration in order to survive. In normal situation, respiration takes 
place in harmless level, but changes in respiration will occur when environmental factors 
have changed, and this involves energy release.  Transpiration remains take place during 
storage (Abdul, 1994).  Longer transpiration leads to loss water content, thus the 
percentage of successful scion increasingly reduce. 

b. Percentage of Dorman Entres. The effect of source and storage time on the percentage 
of scion dormant is presented in Table 2.  The dynamic of scion dormant from different 
sources and storage time of scion is presented in figure 3 and 4.  
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Figure 3. Percentage of scion dormant in durian treated with different sources  
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Figure 4. Percentage of scion dormant in durian treated with storage time 
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Table 2. The effect of source and storage time of scion on dormant percentage (%)  
Single Treatment  Average  DMRT 0.05  

S Factor    
S1  15.00 ab  2 = 6.83  
S2  19.17 b  3 = 7.18  
S3  11.25 a   

T Factor     
T0  9.44 a  2 = 6.83  
T1  13.33 ab  3 = 7.18  
T2  17.22 bc  4 = 7.39  
T3  20.56 c   

Description : The number followed by the same letter in the same column indicates 
insignificant difference based on a confidence level of DMRT 95%. 

 We found that dormant scions were not affected by different sources and storage 
time.  This was related to the condition of dormant scion collected from the original plant.  
The dormant scion will be slow in grafting and makes shoot difficult to grow (Sunarjono, 
2000).  In single treatment, the effect of scion soucer on dormant percentage was found 
lowest in tertiary stem and significantly different from promary stem.  This relates to the 
water content in scion sources.  When buds are in dormant condition, water imbibition is 
inhibited causing metabolism of food reserve and its mobilasation is impeded.  This will 
clearly inhibit respiration since it requires glucose to convert into enegy. 
 In single treatment, the effect of scion storage time on dormant percentage was 
lowest in scion stored for 0 day and siginificantly different from the other treatments.  This 
was related to the variation in auxine content due to scion storage.  Auxine is an important 
hormone to maintain the dormancy of bud and mostly used for micropropagation work.  
Moreover, it works with nutrients to take care of the growth of organs, such as shoot 
(Sunarjono, 2000). 
Conclusion. The highest success of grafting was found in secondary stem with the storage 
time four days.  We recommend that the combination of secondary stems and root stock 
from different ages will be interesting to evaluate for future study.   
 
 

Acknowledgements. We  deeply  thank  to Mr Prof. Dr.Ir. Andi Bahrun, M.S.Agric, Mr 
Prof. Dr. Laode Sapuan, MP. And Mr Prof. Dr. Ir. Sarawa Mamma, M.Si who has 
provided direction from research plan to writing this article. We are also deeply  thank  to 
the Ministry of Research and Technology of Higher Education of the Republic of 
Indonesia who has funded this research. Our appreciation to the University of Lakidende 
Indonesia as our place of work has given suport.  Thanks also go to friends agricultural 
extension workers who have helped. 
 
The author 
 
 
 
 
 
 
 

188 

 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 4 Issue 8, August 2017  

 ISSN (Online) 2348 – 7968 | Impact Factor (2016) – 5.264 

www.ijiset.com  

References : 
 
Abdul M.B. 1994. Growth analysis of   Pimpinella anisum under different irrigation 

regimes and amount of super absorbent polymer.  International Research Journal 
of Applied and Basic Sciences 3 : 112  –  122 

Ashari, Sumeru. 1995.  Horticulture, Cultivation Aspect, Publisher Universitas Indonesia 
Press, Jakarta 

Manners, M,M., Griffis, J.L., & McDonald, T.G (2011).  Time After Scion Harvest and 
grafting Method Influence Graft Success Rate for Purple Fuited Pianga. Froc. 
FLA Starr Hort Sec, 124, 28-30 

Ombrello, T. 2011. Grafted cacti. http://faculty.ucc.edu/biology-ombrello/pow/grafted_ 
cacti.htm 

Rahardjo, M. And  E. Djauhariya. 2004. Influence of age of rootstock and length of 
entres storage to success grafting of noni plant. P. 87-95. Proceedings of the 
National Seminar on Growing Medicines Indonesia. Center for Research and 
Development of Pharmaceutical and Traditional Medicine. Agency for Health 
Research and Development. 

Rusli and Heryana, 2014.  The influence of new sources of entries on nutmeg plants, 
Research Institute for Industrial Crops and Fresheners. Road Parungkuda 
Sukabumi 43357 - West Java 

Saefuddin and Edi Wardiana, 2014.  The Influence of Period and Entres Storage Media 
on the Success of Green Okulation and Entres Water Content On Rubber Plants, 
Research Institute for Industrial Crops and Sukabumi Refreshing. TIDP Journal 
2 (1) March 13-20, 2015 

Sunarjono, H. 2000. Prospect of Fruit Gardening. The Penebar Swadaya Publisher. 
Jakarta 

Sukarmin. 2011. Technique of power retention test of durian Kani varieties as material of 
connection. Agricultural Engineering Bulletin. 16 (2): 48-51 

Syah, M. Anwarudin. 2008.  The Influence of Storage Entres on Succession of Shoots of 
Some Varieties of Avocado, Indonesian Tropical Fruits Research Institute, 
Road Solok Aripan, Solok 27301.  J. Hort. 18 (4): 402-408, 2008 

Tubbs, F.R. 1974. Rootstock/scion relations in horticultural crop physiology. Scientia 
Horticulturae (2): 221-230 

Webster, A.D. 1995. Rootstock and interstock effects on deciduous fruit tree vigour, 
precocity, and yield productivity. New Zealand Journal of Crop and 
Horticultural Science 23(4): 373-382 

 

Authors: 
Suharjo, Lakidende University, Department of Agrotechnology Faculty of Agriculture 
University of Lakidende Indonesia, Road Sultan Hasanuddin 234 Konawe Regency 
Southeast Sulawesi, Indonesia, Postal Code 93461, e-mail: suharjo.unilaki@gmail.com 
 
Hasniati, Agricultural Extension, Department of  Food Crops, Horticulture, and Plantation, 
Konawe Government, Indonesia, Road Compleks Government Offices Konawe, Konawe 
Regency Southeast Sulawesi, Indonesia, Postal Code 93411, e-mail:   
agribisnis.bunga@gmail.com 

189 

 

http://www.ijiset.com/
mailto:suharjo.unilaki@gmail.com
mailto:agribisnis.bunga@gmail.com

	Abstract. Vegetative propagation is an option to obtain the best seedlings quality.  One of the most common methods used in vegetative propagation is grafting. The propagation of durian using grafting method often fails as the result of incompatibilty...
	The most common problems experienced in stem grafting are the distance to collect the sources of scion and rootstock.  Thus, it took a while from the collection of scion to the grafting.  Another factor is durian trees continue to undergo vegetative g...
	Factorial and randomized blok design was selected in the present study.  The first factor was the sourcesof scion (S), consiting of three source of stems.  The stemswere primary (S1), seconday (S2), and tertiary (S3) stem.  The second factor was stoag...
	In conclusion, the high success of gafting was obtained from secondary stem with a four days storage time.
	Keyword: stem grafting, source of scion, storage time, durian tree.

