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Abstract. Rambey R, Susilowati A, Anna N. 2019. Genetic diversity of mindi (Melia azedarach) from community forest in Deli Serdang, 

North Sumatra, Indonesia revealed by microsatellite marker. Biodiversitas 20: 1708-1712. Melia azedarach or locally known as mindi 
is fast growing and one of important tree species for community forests especially in West Java and North Sumatra, Indonesia. High 
demand for its wood must be accompanied by increased productivity through planting of high-quality seed. There is still lack of 
information about genetic diversity of mindi from different seed source in North Sumatra. Therefore, our research was conducted to 
determine genetic diversity of mindi from different seed source in North Sumatra through microsatellites marker. Leaf samples 
originated from three populations Percut Sei Tuan, Pancur Batu and Biru-Biru were used in this study. The SSR markers were from 
Azadirachta indica i.e. Ai5, Ai 11, Ai 13, Ai 14 and Ai 34. Molecular data were analyzed using Popgene and NTsys version 2.0. The 
result showed that number of alleles (na) ranging from 1.80 to 2.80, and percentage of polymorphic loci (PPL) ranging from 60 to 80 %. 
The level of genetic diversity showed that mindi in North Sumatra has moderate value (He: 0.244 to 0.269). It indicated that assessment 

of genetic diversity of M. azedarach North Sumatra is necessary for improvement and conservation of a species. 
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INTRODUCTION 

Melia azedarach or Mindi is an important forest tree for 

pharmaceutical (Sharma and Paul 2013), insecticidal, 

pesticidal, and commercial purpose (Al-Rubae et al. 2009). 
This species was widely planted in India, Burma and some 

of tropical and subtropical area, including Indonesia 

(Nikoletta 2010). In Indonesia, mindi have been commonly 

planted in Sumatra, Java, Nusa Tenggara and Papua 

(Wardani 2001). It also good reforestation tree because of 

fast growth and adaptive for drought hardy stress condition. 

Mindi has reddish or pinkish brown wood, light and suitable 

for furniture, veneering and sports goods (Hasan and Alam 

2001; Rahman et al. 2014). Beside it wood, the leaf, fruit 

and seed extract of this plant has been tested to manage 

malarial mosquito, dengue mosquito, lice, ticks, etc. under 
laboratory conditions (Maciel et al. 2006; Al-Rubae 2009).  

In Deli Serdang regency, North Sumatra, Indonesia 

mindi were distributed in subdistrict Percut Sei Tuan, 

Pancur Batu, and Biru-Biru. Interview result with farmers 

revealed that farmers prefer to plant mindi due to the faster 

growth character. Not different with some location in West 

Java, mindi in North Sumatra also mixed with other plants 

like cacao through agroforestry system and also using as 

land boundary marker. Demand for mindi wood in this 

location is increasing every year. In contrary with wood 

requirement, the mindi material for planting was very 
constrained with limited seed trees (Syamsuwida et al. 

2012). This condition also in accordance with Roshetko et 

al. (2004) that stated most of community forests cultivation 

using seed from farmer own trees were usually originated 

from 1-5 trees. This condition caused the narrow of 

diversity and will increase level of inbreeding. 

Genetic diversity in a species allows itself to adapt, 
evolve and respond to environmental stress. It provides the 

basis for survival of a species and critically influences its 

evolutionary potential (Thakur 2016). The genetic diversity 

status of species can be determined using several molecular 

methods such as isoenzymes, RAPD, and microsatellite. 

Microsatellite was widely used for tropical tree species due 

to some characteristics: high levels of polymorphism, co-

dominant, and is inherited following the laws of Mendel 

(Ujino et al. 1998; Zulfahmi 2006). Microsatellite also 

better used than those of morphological marker because it 

dominant expression, having high polymorphisms and 
shows random distribution throughout the genome 

(Susilowati et al. 2018). 

Research on genetic diversity of mindi in North 

Sumatra has never been conducted yet especially using 

molecular marker, whereas the data was needed as basic 

data and reference for pursuing high-quality seed sources. 

Therefore, the objective of this research was to determine 

genetic diversity of mindi populations in Deli Serdang 

community forests using microsatellite marker.
 

MATERIALS AND METHODS 

Plant material 
The fresh leaf samples for genetic analysis of mindi 

originated from subdistricts of Percut Sei Tuan (PST), 
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Biru-Biru (SBB) and Pancur Batu (PB) of Deli Serdang, 

North Sumatra, Indonesia (Figure 1). Thirty-five leaf 

samples were stored in plastic bags with silica gel and kept 

at room temperature for DNA extraction. Five microsatellites 

marker from mimba (Azadirachta indica) developed by 

Boonton et al. (2008) those wereAi_5, Ai_11, Ai_13, 

Ai_14 and Ai_34 were used for cross amplification (Table 

1). The cross amplification was utilized primer from 

different taxa for amplified in PCR process. The successful 

of cross-amplification for mindi using A. indica also have 
been reported by Abaloso et al. (2009), Lemes et al. (2011), 

Costa et al. (2013), Thode et al. (2013), Wang et al. (2013), 

Wee et al. (2013), and Irmayanti (2015). 

DNA extraction 

Genetic diversity of mindi was conducted through some 

process those were total genomic DNA isolation, DNA  

quality test, amplification process and result in analysis. 

Total genomic DNA isolation for mindi was perform using 

CTAB (Cetyl Trimethyl Ammonium Bromide) method 

developed by Murray and Thompson (1980). The result of 

this step will be checking on DNA quality test.  

DNA quality test was perform using 1% agarose gel 

and horizontal electrophoresis. A TE 50 µL buffer was 

added to the DNA pellets then centrifuged at 10 000 rpm 

for 10 minutes. DNA pellets were taken as much as 3 μL 

and added 2 μL BJ (Blue Juice). The DNA and BJ pellet 
mixture was put into agarose gel, and electrophoresed for 

45 minutes. Electrophoresis results were immersed in EtBr 

(Ethidium Bromide) solution for 15 minutes and 

photographed on UV transilluminator TFX-20.LM model 

(Aritonang et al. 2007). The sample with clear and high 

quality and quantities than processed for further DNA 

amplification process. 
 
 
 
 
 
 

 
 

Figure 1. The research location for mindi on Deli Serdang, North Sumatra, Indonesia. 1. Percut Sei Tuan, 2. Biru-Biru, and 3. Pancur Batu 
 

 
Table 1. Primer was used in PCR-Microsatellite genetic analysis (Boonton et al. 2008) 
 

Locus Primer sequences 
Ta 

(C) 

Allele size 

(bp) 

Gene bank 

assesion 

Ai5 F: GAAAGGAGGGTTTTCAAATCA; R: TCGGCCGAACACAATTTTA 55 130-182 FM161908 
Ai11 F: GCATCAGTCAGCCATAGTGC; R: TTGAAAAATCCTGGCGAGTG 55 175-219 FM 161910 

Ai13 F: CCACAAACAAATGGGAAACC; R: CCCTTATTACAAAAGAGAGGGA 55 158-188 FM 161911 
Ai14 F: GTCCACGCAAACAGAGACAC; R: TTGGCTTGGCTTTCTCTTTC 55 224-232 FM 161912 
Ai34 F: ATTTGTGTGTGCGTGCTAGG; R: CGAGGAACTGAGACTCCTGAA 55 146-168 FM161913 

1 

3 

2 
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SSR marker analysis 

PCR amplification process was performed using a PCR 
Thermal Cycler (PTC-100). The process of PCR consisted 

of four-step, initial denaturation, denaturation, annealing, 

and final extension. Initial denaturation was conducted at 

temperature 95°C for 2 min. Denaturation step was 

performed at temperature 95°C for 1 min, while annealing 

step was at temperature 52°C followed by polymerization 

at 72°C for 2 min. The last step was final extension 

conducted at 72°C for 7 min. The process was used 

reaction mixture of 13.5 µL containing 2 µL DNA 

template, 2 µL nuclease-free water, 7.5 green Go Taq and 2 

µL loci. The PCR cycling conditions were as follow: pre-
denaturation at 95°C for 2 min, denaturation at 95°C for 1 

min, annealing for 2 minutes with temperature following 

each loci procedure, extension at 72°C and final extension 

at 72°C for 5 minutes. PCR products were run into 1% 

polyacrylamide gel and stained by silver staining method 

(Bonbouza et al. 2002). Band patterns then were scored and 

analyzed using POPGENE ver 1.31 (Yeh and Yang 1999), 

NTSYS 2.02 and GenAlexVer 6.5 (Rohlf 2008). 

Data collection analysis 

Genetic parameters were measured for genetic diversity 

within population and between population. The parameters 

were Percentage of Polymorphic Locus (PPL), number of 
observed alleles (na), effective number of alleles (ne) and 

expected heterozygosity (He). On the other hand, in 

relation to parameters being observed for genetic diversity 

between population, we used cluster analysis to estimate 

genetic distance. Genetic distance data from POPGENE 

were used for cluster analysis in UPGMA (unweighted pair 

group with arithmetic average) method using NTsys 

version 2.0 software. Principal Component Analysis (PCA) 

was also calculated to detect clustering pattern using 

GenAlexVer 6.5 (Blyton and Nicola 2006). 

RESULTS AND DISCUSSION 

Genetic diversity within populations 

The number of polymorphic loci in genetic diversity 

analysis determines level of diversity in a population. 

Variable is used to characterize genetic variation within 

population were Percentage of Polymorphic Loci (PPL), 

average number of alleles per locus (A/L), and genetic 

variation (He) (Finkeldey 2005). In this study, the mean 

value of observed allele (Na) was 1.9333, PLP was 73%, 

and genetic diversity in population (He) was 0.252 (Tabel 

2). According to Weising et al. (2005) the value of genetic 

diversity range from 0 to 1. Based on this classification, the 

value of mindi genetic diversity classified into moderate. 
Rambey (2011) explained that genetic diversity of big 

mindi was 0.439 and that of small mindi was 0.773 and 

categorized as high diversity. Furthermore, Irmayanti et al. 

(2015) reported genetic diversity of mindi in West Java 

Community Forest was 0.366 categorized as moderate. 
 
 

Table 2. The value of number of observed alleles (Na), expected 
alleles (Ne), percentage of polymorphic loci (PLP) and 
heterozygosity (He) 
 

Population N Na Ne 
PLP 

(%) 
He 

PST 12 2.0000 1.4436 80 0.2444 
SBB 10 1.8000 1.4380 80 0.2370 
PB 13 2.0000 1.5464 60 0.2692 
Mean  1.9333 1.4760 73 0.2502 

 

  

The highest genetic variation of mindi in this study was 

obtained in PB population (0.2692), whereas the lowest 

genetic variation of mindi in SBB population (0.2370). 

Based on Table 2, the value of genetic diversity (He) on 

mindi population was lower compared to previous research. 

It might be caused by lower number of mindi population 

from North Sumatra. The value of variation in population 

could be affected by pattern of plant distribution (Hamid et 
al. 2008). According to Yulianti (2011), Genetic diversity 

of Melia azedarach in community forests of West Java 

assessed by RAPD marker (He: 0.1603 -0.1956) 

categorized as moderate. Thakur (2016) found genetic 

diversity and population structure of Melia azedarach in 

North-Western Plains of India assessed by microsatellite 

marker (He = 0.712) categorized as high diversity 

Genetic quality needs to be considered because it is 

related to with the capacity to adapt to the growth 

environment. The higher the genetic diversity showed that 

the plant has greater chance to adapt to the environment 
change. The lower value of genetic variation of mindi in 

SBB population (0.2370) from other population might be 

caused by inbreeding process. Continuous inbreeding will 

result in extinction of species in the long term period 

(Hamilton 2009). The serious effort needed to prevent 

mindi in North Sumatra from extinction. 
 

Mindi genetic resources could be maintained by in situ 

and ex situ conservation. In situ conservation is a method 

and tool to protect species, genetic variation and habitat in 

its natural ecosystem. On the other hand, ex situ 

conservation comprises method and tool to protect species, 
microorganism, and genetic variation outside their natural 

habitat or ecosystem. To increasing genetic variation of 

mindi several activities could be conducted, one of them is 

genetic infusion. Genetic infusion is activity to introduce 

low variability plant population with high variability of 

species for improving its genetic variability. This activity 

expected will improve variability of the population in the 

next generation (Nurtjahjaningsih 2007). 

Genetic variation between population 

In general, the genetic difference between two or more 

population was analyzed by using genetic distance matrix 

in pairwise combination (Finkeldey 2005). A pairwise 
genetic distance from this study was presented in Table 3. 

Genetic distance measures the difference in genetic 

structure between populations at a particular gene locus. 

Based on Table 3, the widest genetic distance was obtained 

from SBB and PB population (0.3291) whereas the small 

distance obtained from SBB and PST (0.2480). The large 
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genetic distance indicates that the genetic relatedness 

between both of population was far and not closely related. 

Conversely, the population with small genetic distance 

indicated that both of the population were closely related.  

Besides the genetic distance, other variables which can 

be used to characterize genetic variation between 

populations is cluster analysis or genetic distance 

dendrogram between populations (Figure 1). Mindi 

population in this research grouped into two clades. The 

first clade consisted of PST and SBB population, whereas 
PB population separated in the second clade. It indicated 

that genetically PST and SBB population was closely 

related. 

One of the significant factors determining seed quality 

is the seed origin which is usually closed with the genetics 

of the seed (Yulianti et al. 2011). As known that seed 

quality is determined by a number of genetic and 

physiological characteristics. The maintenance of seed 

source genetic diversity was important to the sustainability 

seed production. Our research showed that the mindi 

population from 3 location especially from Percut Sei Tuan 
(PST) and Biru-Biru were closely related (Figures 2-3). 

Breeding between close relatives generally entails a fitness 

cost, known as inbreeding depression and mainly results 

from the increased homozygosity of recessive deleterious 

alleles (Charlesworth and Willis 2009). Considering this 

condition, there was need some effort for increasing the 

genetic diversity of mindi in this location, one of which 

through genetic infusion. Closely related population should 

be planted in different location to prevent the inbreeding 

process. Infusion for increasing the diversity of closely 

related population (PST and SBB) should be conducted 

using PB population or other location such as West Java 

population.  

The individual clustering of all samples from the three 
population showed that there are several individuals from 

population PST which clustered together with the SBB 

population. In contrary, all of individual of PB population 

is separated and grouped into one clade. Based on this 

clustering, urgent task for increase genetic diversity of 

mindi in Deli Serdang community forests was needed.  
 
Table 3. A pairwise genetic distance matrix between mindi 
(Melia azedarach) populations  
 

Population PST SBB PB 

PST 0.0000 - - 
SBB 0.2480 0.0000 - 
PB 0.3250 0.3291 0.0000 

 
 

 
 
Figure 2. Dendrogram of grouping between mindi (Melia azedarach) populations based on genetic distance 
 
 

 
 
Figure 3. Dendrogram of grouping between mindi (Melia azedarach) individuals 
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Implications genetic diversity of Melia azedarach 

Development of mindi seed source for community 

forest in Deli Serdang should be supported by sustainability 

high quality of seed. High quality of seed indicated by both 

physically or genetically (Yulianti et al. 2011; Pamoengkas 

2012). In our research, microsatellites marker was used for 

determined genetic diversity of mindi in Deli Serdang-

North Sumatra. The result showed that value of genetic 

diversity of mindi was moderate. Conservation of genetic 

resources should be done to prevent the existing population 

and collecting genetic resources from the center of 
genetically diverse population. The highest genetic 

diversity population (PB) could be chosen as priority 

population for the protection of original habitat. The 

variability of individual within population, showed that 

individual tree selection will be effective way for genetic 

improvement program. The infusion of parent trees also 

needed for improving the genetic diversity of mindi in Deli 

Serdang. 
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