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Abstract  

The growth of three rambutan varieties (Nephelium lappaceum L.) was evaluated on three different 

nursery media at the agricultural experimental station of Syiah Kuala University, Darussalam Banda 

Aceh. The seed of rambutan varieties glu, nona and binjai were collected from a community plantation 

in Padang Tiji district.  The nursery medium tested included a farmer-made compost and two 

researcher-made composts. The experimental design used was a factorial Randomize Complete Block 

Design (RCBD) 3 varieties x 3 nursery media, replicated three times. The growth parameters measured 

were seedling height (cm), stem diameter (mm), leaf area (cm2), fresh weight of seedlings (g), dried 

weight of seedlings (g), root length (cm), root number, and root weight (g).  Measurements were made 

at 30, 45, 60 and 75 days after planting. Analysis of variance and honestly significant difference tests 

were used to analyze the growth data. Results show that variety glu had greater diameter growth and 

dry weight than other varieties; supporting local beliefs and practice that variety glu is a better 

rootstock.  Additionally, the farmer compost promoted significantly better root growth compared to the 

other composts.  
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Introduction 

Rambutan (Nephelium lappaceum L.) is a large fruit tree of the Sapindacaea family attaining heights of 

20 m; clonal trees are smaller (4-7 m). It thrives in the humid lowlands to 600 m with minimum annual 

rainfall of 2500 mm. The species’ range includes the Southeast Asian archipelago and mainland.  It is 

extensively cultivated across humid tropical Asia and in small quantities in humid tropical Australia, 

Africa, and America (van Welzen and Verheij, 1992), including Hawaii.  The fruit is round to oval, 5x7 

cm, and covered with supple spines. This last feature gives raise to the species’ common name; as the 

Indonesian word rambut means hair. Rambutan is sometimes called hairy fruit or hairy lychee.   

 

The tree is primarily cultivated for its fruit, which is sweet, juicy and eaten fresh. All other uses are 

minor. A 100 g serving of the fruit contains: 0.9 g protein, 0.1 g fat, 14.5 g carbohydrates, 1.1 g fibre, 4 

IU (international units) Vitamin A, 31 mg vitamin C, 264 kJ energy, and 82.9 g water (van Welzen and 

Verheij, 1992). There is a strong local, domestic and export demand for rambutan fruit. Indonesia 

produced 705,823 tons of rambutan in 2007 (BPS, 2007).  

 

Rambutan is a priority species in Indonesia, Malaysia, Thailand, the Philippines and Vietnam (Yaacob 

and Subhadrabandhu, 1995; Rasip et al 1999; Gunasena and Roshetko 2000). In Indonesia it is a 

common component of smallholder agroforestry systems in Sumatra, Java, West Kalimantan, and 

Sulawesi; and a secondary component of agroforestry systems in the humid parts of Nusa Tenggara 

(Lombok and Flores) (Penot, 1999; Roshetko et al., 2002a; Manurung et al., 2005; Otsama and 

Sumantri, 1999; van Welzen and Verheij, 1992; Roshetko et al. 2002b). Household consumption is an 

important contribution to rural nutrition in Indonesia (Mahisworo et al, 2000). 

 

In Aceh, although cultivation is traditional and non-intensive, rambutan is an important commercial 

and smallholder crop. Production in 2007 was 38,847 tons (BPS, 2007). The 2004 Christmas tsunami 

devastated much of Aceh, killing 200,000 people and destroying much of the agricultural production 

land, include smallholder tree crops, along the west coast (FAO 2005). The tsunami also played an 

important role in ending the 30-year civil conflict (Waizeneggar, 2007). In the post-tsunmai and post-

conflict period, once rescue and relief work ended, there was a strong effort to rehabilitate the landuse 

systems that are the foundation of the rural economy. This effort required a large number of quality tree 

seedlings. Rambutan was one of the priority species for land rehabilitation (Green, 2007; Roshetko et 

al., in press). Aceh does not have a strong tradition of local seedling production.  Most land 

rehabilitation activities in Aceh are supported with seedlings sourced in Medan (Martini et al, in press).  

 

The Nurseries of Excellence (NOEL) Program was implemented by the World Agroforestry Centre 

(ICRAF) and Winrock International, through the support of the Canadian International Development 
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Agency (CIDA) to enhance post-tsunami rehabilitation by improving agroforestry-based livelihoods 

with productive tree crops produced in community-based tree nurseries. Specifically, NOEL 

empowered smallholder men and women farmers to gain access to high quality planting materials and 

provide them with the skills necessary to establish and operate tree nurseries and tree gardens. The 

program supported research by university students, including a study to evaluate the response of three 

common rambutan varieties to indigenous nursery media and alternatives made by researchers. The 

objectives were to determine which nursery media facilitated the production of healthy seedlings and 

identify any variety effects.  Results of the research are reported in this paper.  
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Materials and Method 

Site. The study was conducted at the experimental station of the Agriculture Faculty, Syiah Kuala 

University, Darussalam Banda Aceh from January to April 2008. The station is at 2 masl, temperatures 

range from 28 to 33oC, annual rainfall from 1500 to 2000 mm.  

 

Varieties. The rambutan varieties included in the study were glu (V1 - syn. glue); nona (V2 - syn. 

mona), and binjai (V3 - syn. brahrang and belarang). Binjai is the preferred variety in Aceh and popular 

throughout Indonesia. Nona is also a popular variety. Both binjai and nona are registered commercial 

varieties by BPSB (Balai Pengawasan dan Sertifikasi Benih) (Martini et al. 2011).  Glu is a sour variety 

consumed and sold locally. It is considered a good rootstock for grafting operations (preferred over 

binjai) and commonly used as such due to its abundance (Nazar Indris, personal communication1).  The 

seeds of all three varieties were collected from a community plantation in Padang Tiji district.  

 
Nursery Media. The nursery media for this study was made by mixing compost with top soil at a ratio 

of 1:2 compost to soil. The top soil used was collected from the upper 20-cm of a research plot at the 

university experimental station. The three composts were two composts (M1 and M2) made by 

researchers and an indigenous compost (M3) made by farmers in Kueh village. Compositions of the 

composts were:  

M1: 10 kg of Leucanea leucocephala foliage, 50 kg of manure, 45 kg of bran, 1 kg red sugar, 

500 ml of EM-4 solution. 

M2: 10 kg of grass foliage, 50 kg of manure, 45 kg of bran, 1 kg red sugar, 500 ml of EM-4 

solution. 

M3: 50 kg grass and leaves, 50 kg of manure, 1 kg red sugar, 300 ml of EM-4 solution 

 

The EM-4 solution was applied to enhance the composting process.  All three composts fermented for a 

minimum of 30 days.  

 
Seedling Production.  The seeds were sown into germination boxes with the radiacle down and 

plumule up. Twenty-two days after sowing germinants were transplanted into polybags containing the 

nursery media indicated above, one germinant per bag. The polybags used in this study were 30 x 25 

cm. Following transplanting, polybags were arranged according to the experimental design.  

 
Experimental Design and Analysis. The experimental design was a factorial Randomized Complete 

Block Design (RBD) of 3 varieties x 3 soil media, a total of 9 treatments. Each treatment was replicated 

3 times, for a total of 27 experimental units. Each unit consisted of 3 plants, for a total of 81 plants in 

the study.  

 
1 Nazar Idris, former Head of District Estate Crops and Forestry Office, Pidie.  
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Seedling growth data was collected on the following variables: seedling height (cm), stem diameter 

(mm), leaf area (cm2), fresh weight of seedlings (g), dried weight of seedlings (g), root length (cm), 

root number, and root weight (g).  Height and stem diameter data was collected at 30, 45, 60 and 75 

days after planting (DAP).  All other data was collected only at 75 DAP. Analysis of variance 

(ANOVA) and honestly significant difference (HSD) tests were used to analyze the data.  

 

Results  

Varieties. Results show significant differences in stem diameter growth and seedling dried weight 

between varieties (Table 1). At the age of 30, 45, and 60 DAP variety glu and binjai had significantly 

larger stem diameter (10-13%) than variety nona.  At 75 DAP only variety glu had a significantly lager 

stem diameter (12%) than variety nona; there was no significant difference in stem diameter between 

varieties glu and binjai. At 75 DAP variety glu had a significantly greater seedling dried weight (38%) 

compared to variety binjai. There was no significant difference in the other growth parameters between 

varieties.  

 

Table 1. Growth parameters of three rambutan varieties at 30, 45, 60 and 75 days after 
planting (DAP). 

Changer Aceh Rambutan Variety Seedling Age 
30 DAP 45 DAP 60 DAP 75 DAP 

Stem Diameter 
(mm) 

R1 - Rambutan Glu  2.54b 2.71b 2.90ab 3.19ab 
R2 - Rambutan Nona 2.30c 2.45c 2.57c 2.84c 
R3 - Rambutan Binjai  2.58ab 2.77ab 2.88b 3.08bc 

HSD0.05
 0.21 0.22 0.24 0.30 

     
 
Seedling Height  
(cm) 

R1 - Rambutan Glu  20.00 22.69 24.19 26.09 
R2 - Rambutan Nona 20.28 22.94 24.81 27.61 
R3 - Rambutan Binjai  19.35 21.81 23.69 26.51 

     
 
Leaf Area (cm2) 

R1 - Rambutan Glu     18.28 
R2 - Rambutan Nona    17.35 
R3 - Rambutan Binjai     14.71 

     
 
Root Length (cm) 

R1 - Rambutan Glu     14.71 
R2 - Rambutan Nona    14.80 
R3 - Rambutan Binjai     14.55 

     
 
Fresh Weight of 
Seedling (g) 

R1 - Rambutan Glu     4.10 
R2 - Rambutan Nona    3.51 
R3 - Rambutan Binjai     3.48 

     
 
Dried Weight 
Seedling (g)  

R1 - Rambutan Glu     1.35a 
R2 - Rambutan Nona    1.07ab 
R3 - Rambutan Binjai     0.98b 

HSD0,05    0.33 
     

 
Root Number 

R1 - Rambutan Glu     21.30 
R2 - Rambutan Nona    15.30 
R3 - Rambutan Binjai     14.11 
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Root Weight (g)  

R1 - Rambutan Glu     0.37 
R2 - Rambutan Nona    0.35 
R3 - Rambutan Binjai     0.40 

Note: The numbers followed by the same letter in the same column is not significantly different in 5% probability 

(HSD0.05).  

 

Nursery Media. Results indicate nursery media had a significant effect on root length at 75 DAP 

(Table 2).  Seedlings grown in farmer compost demonstrated 54% and 18% greater root length 

compared to seedlings grown in the other nursery media.  Nursery media did not have significant effect 

on stem diameter, stem height, leaf area, seedling fresh weight, seedling dry weight, root number or 

root weight.  Analysis demonstrated that there was no interaction between nursery media and rambutan 

variety, meaning that the difference in seedling responses to nursery media was not affected by 

rambutan variety and vice versa. 

 
Table 2. Effect of Nursery Media on Rambutan Seedling Growth at 30, 45, 60 and 75 days after 
planting (DAP). 

Changer Nursery Media Seedling Age 
30 DAP 45 DAP 60 DAP 75 DAP 

Stem Diameter 
(mm) 

M1 - Leucaena media 2.41 2.56 2.69 2.87 
M2 - Grass media 2.51 2.69 2.83 3.15 
M3 - Farmer compost 2.50 2.68 2.83 3.09 

     
 
Seedling Height 
(cm) 

M1 - Leucaena media 20.04 21.61 23.56 26.09 
M2 - Grass media 19.59 23.44 25.38 27.67 
M3 - Farmer compost 20.00 22.39 23.75 25.94 

     
 
Leaf Area (cm2) 

M1 - Leucaena media    15.82 
M2 - Grass media    18.40 
M3 - Farmer compost    16.12 

     
 
Root Length (cm) 

M1 - Leucaena media    14.93 b 
M2 - Grass media    11.46c 
M3 - Farmer compost    17.62a 
HSD0,05    2.57 

     
 
Fresh Weight of 
Seedling (g) 

M1 - Leucaena media    3.37 
M2 - Grass media    3.62 
M3 - Farmer compost    4.10 

     
 
Dried Weight 
Seedling (g)  

M1 - Leucaena media    0.98 
M2 - Grass media    1.18 
M3 - Farmer compost    1.24 

     
 
Root Number 

M1 - Leucaena media    18.00 
M2 - Grass media    15.41 
M3 - Farmer compost    17.30 
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Root Weight (g)  

M1 - Leucaena media    0.36 
M2 - Grass media    0.36 
M3 - Farmer compost    0.39 

     
Note: The numbers followed by the same letter in the same column is not significantly different in 5% 

probability (HSD0.05).  

 

Discussion 

Rambutan is a priority species in Aceh for post-tsunami, post-conflict land and livelihood rehabilitation 

(Green, 2007; Roshetko et al., in press).  The success of rehabilitation activities requires the production 

of quality seedlings in sufficient quantities to meet demand.  Demand by government agencies 

exceeded 5,000,000 seedlings in 2008 (Martini, et al in press). The production of quality rambutan 

seedlings is usually by vegetative propagation (Purnomosidhi et al., 2007). Rootstocks should be 

healthy with a basal diameter of 5-7 (about the diameter of a pencil), approximately 4-5 months old. 

Varieties with healthy root systems (greater root density and root number) make better rootstocks 

(Mahisworo et al., 2000). In this study, the rambutan variety glu demonstrated significantly better stem 

diameter growth compared to variety nona and greater seedling dry weight compared to variety binjai.  

The glu variety also showed a trend to have greater number of roots, seedling fresh weight, and leaf 

area - but those differences were not significant.  While results are not conclusive, the performance of 

variety glu in this study supports local beliefs and practices that it is a better rootstock.  

 

A good nursery media should have good physical, chemical, and biological properties that provide 

sufficient nutrients, texture, porosity, and moisture to produce healthy seedlings (Hakim et al., 1986).  

One method to ensure the quality of nursery media is to mix soil with compost, manure, or other 

organic matters (Suterdjo and Kartasapoetra, 1990).  In Aceh during the post-tsunami, post-conflict 

period effective microorganism (EM) technology was widely promoted as an appropriate means to 

facilitate nursery production and land rehabilitation. The EM concept maintains that incorporating 

beneficial positive microorganisms to soil/plant ecosystems can improve soil quality, soil health, as 

well as growth, yield, and quality of crops. EM technology is not promoted as a substitute to good 

management practices, but rather a compliment to optimize their beneficial effects, improving 

agriculture production (Higa and Parr, 1994).  In this study, rambutan seedlings grown in traditional 

farmer compost media had significantly longer roots (54% and 18%) compared to other composts.  

Seedlings grown in the farmer compost also had better seedling weight, root number, and root weight 

characteristics - but those differences were not significant. The traditional farmer compost appears to 

be a better nursery media than the two alternatives.   
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Conclusion 

Results support local beliefs and practices that rambutan variety glu is a superior rootstock.  In this 

study, seedlings of variety glu demonstrated better diameter growth and dry weight than varieties nona 

and binjai. The glu variety also showed a trend to have greater leaf area, seedling fresh weight, and 

number of roots.  The study also indicates that the farmer compost promoted significantly better root 

growth compared to the other composts.  In retrospect it would have been better to continue the study 

for 120 days, which would have yielded seedlings of approximately 5-7 mm diameter, the minimum 

size for vegetative propagation. Additionally, including a large number of seedlings (experimental 

units) in the study would have increased the degrees of freedom and improved the precision of the 

statistical analysis.  
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