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ABSTRACT 
In the present study, genetic relationships among eight varieties of Jasminum sambac (Linn.) Ait. and two varieties of J. grandiflorum 
Linn., collected from Southern India were compared by their morphological characters and RAPD (Randomly Amplified Polymorphic 
DNA) profiles. The morphological data was obtained for their vegetative and reproductive characters. PCR-amplifiable DNA was isolated 
using the CTAB method and 120 amplified fragments were obtained using 8 random primers. The genetic dissimilarity matrix was 
calculated based on Squared Euclidian Distances, which revealed a maximum genetic distance of 83% between vars. ‘Co-2 Pitchi’ and 
‘Single Mohra’, which belong to different species and the minimum genetic distance (21%) was between vars. ‘Khoya’ and ‘Khoya 
Large’ belonging to same species (J. sambac). The Ward’s method of cluster analysis grouped all the individuals on the dendrogram into 
two major clusters ‘A’ and ‘B’ at 58 linkage distances with varieties of J. sambac and J. grandiflorum, respectively. Cluster ‘A’ consisted 
of two varieties (‘Co-1 Pitchi’ and ‘Co-2 Pitchi’) clustered at 33 linkage distances with character differing in corolla tube length and shape, 
size and number of petal lobes. Cluster ‘B’ was segregated into two sub-clusters ‘B1’ and ‘B2’ at 45 linkage distance. Sub-cluster ‘B1’ was 
further divided into two minor clusters at 39 linkage distance with one and six varieties respectively. Sub-cluster ‘B2’ with one var. 
‘Ramanathapuram Mallige’ was characterised by short plants. The present study showed moderate to high genetic diversity among the 
both Jasminum spp. RAPD markers combined with morphological analysis proved to be a quick, simple and significant testing method to 
assess genetic diversity among Jasminum spp. 
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INTRODUCTION 
 
Jasminum sp., from the olive family (Oleaceae), is a native 
of tropical and subtropical regions and is one of the oldest 
traditional crops cultivated for its flowers in India. It is 
grown commercially in India, Thailand, China, Sri Lanka 
and the Philippines for its fresh flowers, which are also used 
to make perfume and as flavouring for tea (Inoue et al. 
2003). For the past many centuries they adorned the gar-
lands of Central Asia, Afghanistan, Iran, Nepal and many 
other tropical and sub-tropical countries (Mukundan 2000). 
The genus Jasminum contains more than 200 different spe-
cies and is mostly tropical in distribution. However, a few 
species can stand a limited amount of frost. In China the 
flowers of J. sambac are used for flavouring tea, which is 
well known as fragrant jasmine tea (Ito et al. 2002; Inoue et 
al. 2003). Jasmine oil extracted from the flowers is regarded 
as unique as it blends well with other floral extracts, hence, 
highly valued throughout the world for producing hair oil, 
high grade perfumes, used in cosmetics and soap industries, 
and in flavouring mouth washes (Ramdas et al. 1993). 

Jasmine grows well in rich loam, or sandy soils with pH 
6.0–6.5. Good drainage is essential because water logging 
kills almost all species of jasmine and moderate irrigation 
(about 1.5 cm per week) is required (Leonhardt and Teves 
2002). Mass propagation for commercial purposes is more 
feasible using cutting mature stem 7-10 cm (1-2 years old) 
and inducing rooting with 0.3% naphthyleneacetic acid or 
indole-3-butyric acid (Panda 2004). Temperature plays an 
important role in flowering among jasmine. Long days and 
hot weather favour good flower production with large 

flowers. Under shade, the plant does not grow as well and 
produces fewer flowers (Misra et al. 2000). Daytime tem-
peratures of 27-32°C and night time temperatures of 21-
27°C are ideal conditions for flowering. If the night tempe-
rature decreases below 17°C flowering can be delayed for 
1-2 weeks (Leonhardt and Teves 2002). Pruning is essential 
and usually done between November and January to induce 
lateral branching and thereby promote flowering (Misra et 
al. 2000; Farooqi and Sreeramu 2001; Panda 2004). 

The commercial yields of flowers range widely and de-
pend on many factors, including plant age, planting density, 
nutrition, irrigation, crop management practices, pest and 
disease management, and the weather. Farm yield data 
range from 8000 to 60,000 flower buds harvested per acre 
per day during peak periods. Jasmine cultivations are af-
fected by a number of diseases such as blight (Sclerotium 
rolfsii), root rot (Pythium and Rhizoctonia sp.), powdery 
mildew and infectious chlorosis. The flowers are harvested 
in the morning while the flowers contain the maximum 
amount of perfume and could be stored for 4-6 days without 
loss of fragrance or quality in plastic bag at 4.4-7.2°C (Mis-
ra et al. 2000; Panda 2005). 

The amount of genetic variation within and among po-
pulations is strongly influenced by the nature of propaga-
tion of the species (Hamrick and Godt 1990). Since, Jasmi-
num spp. are vegetatively propagated the estimation of gen-
etic diversity and cultivar identification using phenotypic 
markers has several limitations, especially in perennial 
crops (Simon et al. 2007). Molecular differences, using 
DNA and protein-based markers, are more authentic and 
unaffected by environmental factors (Dhanraj et al. 2002). 
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Hence, the characterisation of genotypes at the genetic level 
provides the first step towards more efficient conservation, 
maintenance and utilisation of existing genetic diversity 
(Prakash et al. 2002). Among DNA-based molecular mar-
kers, Random Amplified Polymorphic DNAs (RAPDs) pro-
vide an excellent tool to study genetic diversity and genetic 
relationships (Williams et al. 1990). RAPD markers have 
been used successfully to study genetic diversity and rela-
tedness among flowering crops such as Dianthus caryophyl-
lus (Scovel et al. 1998), Chrysanthemum (Huang et al. 

2000; Lema-Rumi�ska et al. 2004) and Anthurium andrae-
anum (Nowbuth et al. 2005). In the present study, morpho-
logical and RAPD markers were used to estimate genetic 
diversity and assess relationships among 10 varieties of jas-
mine (Jasminum sambac and J. grandiflorum) collected 
from different parts of Southern India. 

 
 
 
 

Table 1a Morphological data among varieties of Jasminum sambac. 
Characters Ramana-

thapuram 
Mallige 

Bale Japani Single Mohra Double 
Mohra 

Khoya Khoya Large Iruvantige Butt Mohra

Habit Erect semi-
spreading 
shrub 

Erect semi-
spreading 
shrub 

Erect semi-
spreading shrub

Erect semi-
spreading 
shrub 

Erect semi-
spreading 
shrub 

Erect semi-
spreading 
shrub 

Erect shrub Erect semi-
spreading 
shrub 

Stem Woody Woody Woody Woody Woody Woody Woody Woody 
Stem shape Cylindrical Cylindrical Cylindrical Cylindrical Cylindrical Cylindrical Cylindrical Cylindrical
Internode distance 
(cm) 

2.8-4  4-6  3-6  2.8-5.2  4.2  3.3-5.5  4.3-5.8  4.1  

Stem girdth (cm) 0.2-0.37  0.2-0.5  0.28-0.37  0.25-0.38 0.2-0.5  0.2-0.5  0.38-0.5  0.2-0.5  
Stem colour Green Green Green Green Green Green Green Green 
Stem pubescence Pubscent Pubscent Pubscent Pubscent Pubscent Pubscent Slightly pubscent Pubscent 
Leaf type Simple Simple Simple Simple Simple Simple Simple Simple 
Stipule Exstipulate Exstipulate Exstipulate Exstipulate Exstipulate Exstipulate Exstipulate Exstipulate
Leaf arrangement Whorls of 

three 
Whorls of 
three 

Whorls of three Whorls of 
three-four 

Whorls of 
three 

Whorls of 
three 

Whorls of three Whorls of 
three 

Leaf shape Ovate-acute Ovate Ovate-acute Ovate-acute Ovate-acute Ovate-elliptic Elliptic Ovate-acute
Leaf margin Slightly wavy Wavy Wavy Wavy Wavy Wavy Slightly wavy Wavy 
Leaf size (cm) 5.3-8.0 × 3.1-

5.6 
4.2-8.0 × 
2.4-5.7  

7.2-8.5 × 4.5-5.7 4.2-5.5 × 
2.6-3.6  

4.0-8.5 × 3,5-
5.6  

3.8-6.9 × 2.4-
5.5  

5.2-7.0 × 2.8-3.7 2.4-5.8 × 
2.5-3.1 

Leaf thickness (mm) 0.37  0.23-0.37  0.23  0.34  0.23-0.37  0.23-0.37  0.3  0.23-0.37 
Leaf surface Glabrous Glabrous Glabrous Glabrous Glabrous Glabrous Pubscent Glabrous 
Leaf colour Dark green Green Green Green Green Green Yellowish green Green 
Veins Prominent 

benith 
Prominent 
benith 

Thick, prominent 
benith 

Prominent 
benith 

Prominent 
benith 

Prominent 
benith 

Thick, prominent 
benith 

Prominent 
benith 

Petiole (cm) 0.45  0.35-0.56  0.56  0.38  0.35-0.56  0.35-0.56  0.35  0.35-0.56 
Petiole pubescence Pubscent Glabrous Pubscent Slightly 

pubscent 
Glabrous Pubscent Pubscent Pubscent 

Calyx number 6-8 6-8 6-8 7 8 7 6-8 7 
Calyx length (cm) 0.7-1.2  0.7-1.2  1.0-1.2  0.7-1.2  0.7  0.8  0.8  0.8  
Calyx arrangement Linear Linear Linear-sunulate Linear Linear Linear Linear-subulate Linear 
Calyx colour Green Green Green Green Green Green Green Green 
Inflorescence type Simple or bi- 

parious cyme 
Simple Simple or 

biparious cyme
Solitary or 
simple cyme

Solitary Solitary Simple or 
biparious cyme 

Solitary 

Fragrance Strongly 
fragrant 

Fragrant Strongly fragrant Fragrant Fragrant Fragrant Strongly fragrant Fragrant 

Pedicel length (cm) 0.5-0.8  0.45-1.1  0.98  1.1  0.8  0.7  0.45  0.7  
Pedicel pubescence Slightly 

pubscent 
Glabrous Glabrous Glabrous Glabrous Glabrous Pubescent Glabrous 

Corolla tube (cm) 1.0-1.5  0.7-1.2  0.9-1.2  0.7-1.5  1.1  1.4  1.2-1.3  1.6  
Number of whorl Single Single 3-5 whorls 3-7 whorls 2-3 whorls Single 2 whorls Single 
Number of petal 
lobes 

8-11 8-11 22-40 29-130 20-25 7 12-15 6-7 

Petal colour White Yellowish White White White White White and 
greenish below 

White 

Petal shape Broadly ovate Ovate Ovate Broadly 
ovate 

Broadly ovate Narrowly 
ovate 

Ovate Ovate-
elliptical 

Petal size (cm) 1.4 × 1.09 1.1 × 1.42 1.13 × 0.66  1.24 × 0.86 1.1 × 1.42  1.1 × 1.42  1.42 × 0.73  1.1 × 1.42 
Petal arrangement Linear-

subulate 
Linear Unfurl Linear-

subulate 
Linear Linear Linear-subulate Linear 

Petal pubescence Pubscent Glabrous Glabrous Glabrous Glabrous Glabrous Glabrous Glabrous 
Stamen number Two Two Two Numerous Two Two Two Two 
Stamen position Petaliod Petaliod Petaliod Petaliod Petaliod Petaliod Petaliod Petaliod 
Anther colour Yellow Yellow Yellowish white Yellowish 

brown 
Yellow Yellow Yellow Yellow 

Ovary Bicelled Bicelled Malformed Vestigial Bicelled Bicelled Bicarpellary Bicelled 
Style (cm) 0.37  0.35  0.40  0.35  1.1  1.2  1.0  1.4  
Stigma shape Single and 

bifid 
Bifid Bifid Many and 

bifid 
Bifid Bifid Distinctly bifid Bifid 

Stigma length (cm) 0.3  0.2-0.5  0.5  0.3  0.3  0.5  0.21  0.4  
Fruit No fruit set No fruit set No fruit set No fruit set No fruit set No fruit set No fruit set No fruit set
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MATERIALS AND METHODS 
 
Plant materials 
 
Ten varieties of jasmine belonging to two commercially cultivated 
species were collected from Tamilnadu Agricultural University, 
Coimbatore, Indian Institute of Horticulture Research, Bangalore, 
Horticulture College & Research Institute, Periakulam and Agri-
cultural College & Research Institute, Madurai. Eight varieties of 
J. sambac [‘Ramanathapuram Mallige’ (S1), ‘Bale Japani’ (S2), 
‘Single Mohra’ (S3), ‘Double Mohra’ (S4), ‘Khoya’ (S5), ‘Khoya 
Large’ (S6), ‘Iruvantige’ (S7) and ‘Butt Mohra’ (S8)] and two vari-
eties of J. grandiflorum [‘Co-1-Pitchi’ (G1) and ‘Co-2-Pitchi’ 
(G2)], were used for the analysis. Approximately 50 g of recently 
matured leaves (15-20 days old) were collected, washed with dis-
tilled water, wiped with 70% (v/v) ethanol, then dried in oven at 
30-35°C for 20 h and powered by using a ‘Remi’ mixer for 45 to 
60 sec and storage at room temperature in sealed plastic bags prior 
to DNA extraction. 
 
 
 

Morphological characterization 
 
The morphological data was recorded for the characters such as 
plant habit, stem, stem shape, internodal distance (cm), stem girth 
(cm), stem colour, stem pubescence, leaf type, stipule, leaf ar-
rangement, leaf shape, leaf margin, leaf size (cm), leaf thickness 
(mm), leaf surface, leaf colour, veins, petiole length (cm), petiole 
pubescence, calyx number, calyx length (cm), calyx arrangement, 
calyx colour, inflorescence type, fragrance of flower, pedicel 
length (cm), pedicel pubescence, corolla tube length (cm), number 
of whorl, number of petal lobes, petal colour, petal shape, petal 
size (cm), petal arrangement, petal pubescence, stamen number, 
stamen position, anther colour, ovary shape, style length (cm), 
stigma shape, stigma length (cm) and fruit set. The mean average 
of 15 individuals of each genotype was selected for the determina-
tion of morphological characteristics (Table 1a, 1b). 
 
RAPD profiling and statistical analysis 
 
RAPD and statistical analysis were carried out as described in our 
previous report (Mukundan et al. 2007). 
 
RESULTS AND DISCUSSION 
 
Recently matured leaves, preferably light green in colour, of 
15-20 days old plants were used to extract DNA, as mature 
leaves were highly fibrous and rich in polyphenols and 
polysaccharides that hindered the extraction of PCR quality 
DNA. The pre-treatment of the leaves removed dust parti-
cles and external microbial contaminations. The CTAB me-
thod for DNA extraction was found optimal to release the 
nucleic acid from the cell and to remove RNA and protein-
aceous contamination rendering the DNA suitable for PCR 
amplifications. The average spectrophotometer readings for 
the DNA samples at 260/280 nm showed OD 1.8, which 
was found optimal for PCR amplifications. PCR amplifica-
tion was followed by the standard protocol (Williams et al. 
1990) with minor modifications, which produced good am-
plifications with 25 ng of template DNA. The amplifica-
tions using 1 unit of Taq DNA polymerase and 1.5 mM 
MgCl2 produced intense and clear banding patterns. A pri-
mary screening of 35 RAPD primers resulted in selection of 
eight primers that produced clear and reproducible fragment 
patterns. Screening is essential to save time and cost, and to 
reject primers not informative for the analysis (Prakash et al. 
2002). 

A total of 120 unambiguous, readable and reproducible 
RAPD markers were produced using the eight primers 
selected. The number of bands obtained per primer varied 
from 10 to 19 with an average of 15 bands per primer and 
the size ranged from 100 bp to 3.7 kbp. Of the 120 bands, 
95 (79.16%) were polymorphic and shared between at least 
two individuals, 2 (1.67%) was monomorphic and common 
to all the individuals. 23 (19.17%) were polymorphic and 
unique. The representative polymorphic gel profiles of pri-
mers OPG-13, OPK-19 and OPE-14 is shown in Fig. 1. A 
pair-wise genetic dissimilarity matrix (Table 2) was calcu-
lated using Squared Euclidian Distance (Sokal and Sneath 
1973). The highest genetic dissimilarity of 83% was bet-
ween vars. ‘Co-2 Pitchi’ (J. grandiflorum) and ‘Single 

Table 1b Morphological data among varieties of Jasminum grandiflo-
rum. 
Characters Co-1 Pitchi Co-2 Pitchi 
Habit (cm) Semi-spreading shrub, 

85-90  
Semi-spreading shrub, 
90-95  

Stem Woody Woody 
Stem shape Angular or Grooved Angular or Grooved 
Internode distance (cm) 4-6  4-6  
Stem girdth (cm) 0.32-0.6  0.32-0.6  
Stem colour Green Green 
Stem pubescence Pubescent Pubescent 
Leaf type Pinnatipartite or 

pinnately comp 
Pinnatipartite or 
pinnately comp 

Stipule Exstipulate Exstipulate 
Leaf arrangement Whorls of three Whorls of three 
Leaf shape Ovate-acute, 

acuminate 
Ovate-acute, 
acuminate 

Leaf margin Wavy Wavy 
Leaf size (cm) 0.7–3.8 × 0.5–1.5 0.7–3.8 × 0.5–1.5 
Leaf thickness (mm) 0.35 0.35 
Leaf surface Glabrous Glabrous 
Leaf colour Green Green 
Veins Prominent benith Prominent benith 
Petiole Short Short 
Petiole pubescence Glabrous Glabrous 
Calyx number 3-5 3-5 
Calyx length (mm) 5-10 5-10 
Calyx arrangement Linear-subulate Linear-subulate 
Calyx colour Green Green 
Inflorescence type Cymes terminal or 

axillary 
Cymes terminal or 
axillary 

Fragrance Fragrant Fragrant 
Pedicel length (cm) 0.5-2.5 0.5-2.5 
Pedicel pubescence Glabrous Glabrous 
Corolla tube (cm) 1.3-1.8 2.21 
Number of whorl Single Single 
Number of petal lobes 8-15 13-22 
Petal colour White White 
Petal shape Salverform Ovate-elliptical 
Petal size (cm) 1.3-2.2 2.05 × 1.2 
Petal arrangement Linear Linear 
Petal pubescence Glabrous Glabrous 
Stamen number Two Two 
Stamen position Middle of corolla tube Middle of corolla tube
Anther colour Yellow Yellow 
Ovary Bicelled Bicelled 
Style (cm) 0.74 0.86 
Stigma shape Bifid Bifid 
Stigma length (cm) 0.3 0.4 
Fruit No fruit set No fruit set 

 

Table 2 Genetic dissimilarity matrix of 10 jasmine varieties based on 
polymorphism of RAPD markers. 
Co-1-Pitchi  0 
Co-2-Pitchi 33  0 
Ramanathapuram Mallige 75  62  0 
Bale Japani 71  78  52  0 
Single Mohra 74  83  65  45  0 
Double Mohra 58  63  43  49  48  0 
Khoya 72  75  57  51  28  46  0 
Khoya Large 73  74  62  56  33  51  21  0 
Iruvantige 72  77  49  51  32  42  26  23  0 
Butt Mohra 75  80  48  58  45  61  35  38  27  0
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Mohra’ (J. sambac), while the minimum genetic dissimila-
rity (23%) was between vars. ‘Khoya’ and ‘Khoya Large’ 
belonging to same species (J. sambac). Principle Compo-
nent Analysis (PCA) (Fig. 2) distinctly clustered all the 
varieties into two groups (‘A’ and ‘B’) based on their spe-
cies as J. sambac and J. grandiflorum, respectively, similar 
to the results obtained by Mukundan et al. (2007). 

In the dendrogram (Fig. 3), all 10 varieties were divided 
into two major clusters ‘A’ and ‘B’ at 58 linkage distances. 
Cluster ‘A’ consisted of two varieties (‘Co-1 Pitchi’ and 
‘Co-2 Pitchi’) belonging to J. grandiflorum, clustered at 33 
linkage distances. Both varieties share similar vegetative 
characters but differ in their corolla tube length (1.3-1.8 and 
2.21 cm), number of petal lobes (8-15 and 13-22), petal 

shape (salverform and ovate-elliptical), petal size (1.3 × 2.2 
and 2.05 × 1.2 cm), style length (0.74 and 0.86 cm) and 
stigma length (0.3 and 0.4 cm), respectively. Four polymor-
phic unique bands of size approximately 1020, 900, 630 and 
1010 bp were observed in var. ‘CO-1-Pitchi’ with primers 
OPD-20, OPE-14, OPG-13 and OPK-19, respectively and 
two polymorphic unique bands of size approximately 780 
and 1100 bp were observed in var. ‘CO-2-Pitchi’ with pri-
mers OPG-02 and OPE-14, respectively. Cluster ‘B’ con-
sists of 8 varieties of J. sambac segregated into two sub-
clusters (‘B1’ and ‘B2’) at 45 linkage distances. The clusters 
were differentiated by the banding patterns produced by pri-
mers OPA-09, OPA-12, OPE-14 and OPK-07. Sub-cluster 
‘B1’ consisted of seven varieties segregated into two groups 

Fig. 1 Gel profile of jasmine varieties obtained using OPG-13 (1a), OPK-19 (1b) and OPE-14 (1c) primers. Lanes 1–10 contain the amplification 
profile obtained using vars. ‘Ramanathapuram Mallige’, ‘Bale Japani’, ‘Single Mohra’, ‘Double Mohra’, ‘Khoya’, ‘Khoya Large’, ‘Iruvantige’, ‘Butt 
Mohra’, ‘Co-1-Pitchi’ and ‘Co-2-Pitchi’. Lane M: 500 bp standard DNA marker. 

Fig. 2 Principle Component Analysis. Scattered plot showing RAPD-marker-based genetic relationships among 10 jasmine varieties and grouping them 
into two clusters (‘A’ and ‘B’) based on their species as J. sambac (S1, S2, S3, S4, S5, S6, S7 and S8) and J. grandiflorum (G1 and G2), respectively. 

 

Fig. 3 Cluster analysis. Dendrogram showing RAPD-marker-based genetic relationships among 10 jasmine varieties and grouping them into two clusters 
‘A’ with varieties of J. grandiflorum and ‘B’ with varieties of J. sambac. 
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(I and II) at 43 linkage distances. Group I with one variety 
(‘Ramanathapuram Mallige’) was characterised by strongly 
fragrant flowers and distinguished by a long corolla tube 
and a broad petal shape. Four polymorphic unique bands of 
approximately 1700 and 1100 bp in size by primer OPA-09, 
750 bp by primer OPG-02 and 3000 bp by primer OPK-19 
were observed. 

Group II with six varieties clustered at 42 linkage dis-
tance and var. ‘Double Mohra’ stood as a separate entity. 
Var. ‘Double Mohra’ was characterised by flowers with 
petals in three to seven whorls and 29 to 130 in number. 
The stamens were numerous with yellowish-brown anthers. 
The ovary was vestigial with many styles. Vars. ‘Khoya’ 
and ‘Khoya large’ were closely related among the group at 
21 linkage distances. Both varieties share similar morpho-
logical features except for calyx number (7 and 8), corolla 
tube length (1.1 and 1.4 cm), number of whorls (2-3 and 
single), number of petals (20-25 and seven) and petal shape 
(broadly and narrowly ovate). Both varieties are closely re-
lated to var. ‘Iruvantige’ at 23 linkage distances which was 
distinguished by flowers with a shorter pedicle (0.45 cm) 
and distinct greenish coloured petals in two whorls num-
bering 12-15. A polymorphic unique band approximately 
490 bp in size was produced in var. ‘Iruvantige’ with primer 
OPG-13. Var. ‘Butt Mohra’ was characterised by flowers 
with the longest corolla tube (1.6 cm) and style (1.4 cm), 
while var. ‘Single Mohra’ was characterised by flowers with 
22-40 petals in 3-5 whorls and a malformed ovary which 
were clustered in group II. Three polymorphic unique bands 
were produced in var. ‘Butt Mohra’ by primers OPD-20, 
OPK-19 and OPG-13, and three polymorphic unique bands 
were produced in var. ‘Single Mohra’ by primers OPA-12, 
OPE-14 and OPK-19. Four polymorphic bands specific to 
group II were produced by primers OPA-12, OPG-02 and 
OPK-13. Sub-cluster ‘B2’ consists of one var. ‘Bale Japani’ 
distinguished by fragrant yellowish-white flowers. Two 
polymorphic unique bands approximately 880 and 2150 bp 
in size were produced in var. ‘Bale Japani’ by primers OPE-
14 and OPG-13. 

The samples in the present study were characterised 
based on flower morphology and showed moderate to high 
polymorphism. Cluster analysis helped to group the geno-
types based on their species into two major clusters ‘A’ and 
‘B’ at 58 linkage distances with varieties of J. sambac and J. 
grandiflorum, respectively. A similar clustering pattern was 
observed with PCA similar to the clusters obtained by Mu-
kundan et al. (2007). The bands produced by primers OPA-
09, OPA-12, OPE-14 and OPK-07 were able to segregate 
the varieties according to their species. Since, RAPDs are 
produced from conserved and highly repetitive sequences 
regions (Paran and Michelmore 1993; Haymer 1994) they 
are considered to be variable neutral markers. The study 
also effectively revealed the use of RAPD markers in es-
timating genetic diversity in jasmine, which could be the 
first step towards efficient germplasm storage management 
in the perennial crops where land, time, effort and money 
could be saved. 
 
ACKNOWLEDGEMENTS 
 
The authors thank Tamilnadu Agricultural University, Coimbatore, 
Indian Institute of Horticulture Research, Bangalore, Horticulture 
College and Research Institute, Periakulam, Agricultural College 

and Research Institute, Madurai for providing the germplasm. We 
finally dedicate this scientific paper to Dr. Suresh N. Sondur, who 
passed away under tragic circumstances. 
  
REFERENCES 
 
Dhanraj AL, Rao EVVB, Swamy KRM, Bhat MG, Prasad DT, Soundur SN 

(2002) Using RAPDs to assess the diversity in Indian cashew (Anacardium 
occidentale L.) germplasm. Journal of Horticultural Science and Biotechno-
logy 77, 41-47 

Farooqi AA, Sreeramu BS (2001) Cultivation of Medicinal and Aromatic 
Crops, Universities Press, New Delhi, 518 pp 

Hamrick JL, Godt MJ (1990) Allozyme diversity in plant species. In: Brown 
ADH, Clegg MT, Kahler AL, Weir BS (Eds) Plant Population Genetics, 
Breeding, and Genetic Resources, Sinauer Associates Inc., Sunderland, MA, 
pp 43-63 

Haymer DS (1994) Random amplified polymorphic DNAs and microsatellites: 
what are they, and can they tell us anything we don’t really know? Annals of 
the Entomological Society of America 87, 717-722 

Huang SC, Tsai CC, Sheu CS (2000) Genetic analysis of Chrysanthemum hyb-
rids based on RAPD molecular markers. Botanical Bulletin of Academia Sini-
ca 41, 257-262 

Inoue N, Kuroda K, Sugimoto A, Kakuda T, Fushiki T (2003) Autonomic 
nervous responses according to preference for the odor of jasmine tea. Bio-
science, Biotechnology, and Biochemistry 67(6), 1206-1214 

Ito Y, Sugimoto A, Kakuda T, Kubota K (2002) Identification of potent odo-
rants in Chinese jasmine green tea scented with flowers of Jasminum sambac. 
Journal of Agricultural and Food Chemistry 50 (17), 4878-4884 

Lema-Rumi�ska J, Zalewska M, Sadoch Z, Jerzy M (2004) Radiomutants of 
chrysanthemum (Dendranthema grandiflora Tzvelev) of the Lady group: 
RAPD analysis of the genetic diversity. Plant Breeding 123, 290-293 

Leonhardt KW, Teves GI (2002) Pikake, a fragrant-flowered plant for land-
scapes and Lei production. In: Ornamentals and Flowers, College of Tropical 
Agriculture and Human Resources, OF-29, pp 1-4 

Misra PN, Hasan SA, Sushil K (2000) Cultivation of Aromatic Plants in India, 
Central Institute of Medicinal and Aromatic Plants, Lucknow, 330 pp 

Mukundan S (2000) Characterization of important cultivars of Jasminum spe-
cies using molecular markers. MSc thesis, University of Agricultural Scien-
ces, Bangalore, India, 93 pp 

Mukundan S, Sathyanarayana BN, Simon L, Sondur SN (2007) Compara-
tive analysis and phylogenetic relationships between populations of com-
mercially important Jasminum sp. by using RAPD markers. Floriculture and 
Ornamental Biotechnology 1, 136-141 

Nowbuth P, Khittoo G, Bahorun T, Venkatasamy S (2005) Assessing genetic 
diversity of some Anthurium andraeanum Hort. cut-flower cultivars using 
RAPD markers. African Journal of Biotechnology 4, 1189-1194 

Panda H (2004) Aromatic Plants Cultivation, Processing and Uses, Asia Paci-
fic Business Press, Delhi, 504 pp 

Panda H (2005) Cultivation and Utilization of Aromatic Plants, Asia Pacific 
Business Press, Delhi, 600 pp 

Paran I, Michelmore RW (1993) Development of reliable PCR-based markers 
linked to downy mildew resistance genes in lettuce. Theoretical and Applied 
Genetics 85, 985-993 

Prakash DP, Narayanaswamy P, Sondur SN (2002) Analysis of molecular 
diversity in guava using RAPD markers. Journal of Horticultural Science 
and Biotechnology 77, 287-293 

Scovel G, Ben-Meir H, Ovadis M, Itzhaki H, Vainstein A (1998) RAPD and 
RFLP markers tightly linked to the locus controlling carnation (Dianthus 
caryophyllus) flower type. Theoretical and Applied Genetics 96, 117-122 

Ramdas S, Peter GB, Muthuswamy S (1993) Jasmine. In: Bose TK, Yadav LP 
(Eds) Commercial Flowers, Nay Udyog, Kolkata, pp 487-517 

Simon L, Shyamalamma S, Narayanaswamy P (2007) Morphological and 
molecular analysis of genetic diversity in jackfruit. Journal of Horticultural 
Science and Biotechnology 82, 764-768 

Sokal RR, Sneath PHA (1973) Principles of Numerical Taxonomy, WH Free-
man and Co., San Francisco, CA, USA, 359 pp 

Williams JGK, Kubelik AR, Livak KJ, Rafalski JA, Tingey SV (1990) DNA 
polymorphism amplified by arbitrary primers are useful as genetic markers. 
Nucleic Acids Research 18, 6531-6535 

 
 

64


