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Abstract

DNA fingerprinting was successfully applied to distinguish
two popular mulberry (Morus spp.) cultivars, viz., Mysore
Local and V-1. RAPD analysis of 12 collections of each
of these two cultivars derived from clones of different
sources using 12 oligonucleotide random primers
generated 73 applicons of which 40 were monomorphic
and the rest 33 were polymorphic (45%). All the primers
produced typical banding profiles for each of the cultivar
suggesting the usefulness of the technique in DNA
fingerprinting and cultivar identification. The genetic
distance between these two cultivars based on the RAPD
data set was estimated as 0.292, which is low in comparison
to the morpho-agronomical difference, suggesting a narrow
genetic base of the crop.

Key words: Mulberry, DNA fingerprinting, RAPD marker,
cultivar identification

Introduction

Mulberry (Morus spp.) is mostly cultivated for its foliage,
which is the sole food source for domesticated silkworm,
Bombyx mori L. In tropical climate, mulberry is
propagated asexually through stem cuttings at farmers'
level, which maintains the purity of the genotype. Mysore
Local is the oldest known cultivar in South India and
still grown traditionally in some parts of Karnataka and
Andhra Pradesh. Though low yielder, the cultivar is
known for its hardiness and thrives well in dry climate.
Since 1960, the Central Sericultural Research and
Training Institute, Mysore has successfully developed
a number of high yielding superior mulberry varieties
like Kanva-2, S-54, S-36, S-13, S-34 and V-1 of which,
the last one has an outstanding record in terms of leaf
yield and quality [1]. The leaf yield potentiality of V-1
is around 65-70 Mtlha/year under favorable conditions
whereas the cultivar, Mysore Local yields only 18-20
Mtlha/year under similar conditions. Yield of the other
varieties mentioned above ranged between 35-48
Mtlha/year.

Even though, many of these mulberry cultivars
exhibit distinct agronomical features, it is cumbersome
to delineate them under different agro-climatic conditions

based on the phenotype. In contrast, DNA fingerprinting
techniques are quick and accurately reveal the genetic
difference among the varietieslcultivars without being
influenced by environmental factors. This approach also
provides significant advantage in discrimination,
reliability, timeliness at a reduced cost [2]. DNA
fingerprinting studies with RAPD markers have already
been conducted for identification of cultivars in many
crop plants including fruit plants [3-5], ornamentals (6-7)
and cereals [8-10]. The present study was undertaken
to establish the DNA fingerprinting technique for
identification of mulberry cultivars utilizing Mysore Local
and V-1 with RAPD markers and to ensure such
technique for claiming intellectual property right (IPR)
by the mulberry breeder. Further, the study also aimed
at estimation of the genetic relatedness of these two
morpho-agronomically contrasting genotypes.

Materials and methods

Mysore Local and V-1 cultivars were utilized for the
study. A collection of Mysore Local from different sources
is maintained in the Gene Bank of the Central Sericultural
Research and Training Institute, Mysore. The cultivar,
V-1 which has been bred in this institute and cultivated
in many plots under different packages was included
under this programme. Twelve plants each from Mysore
Local and V-1 cultivars were selected randomly.
Morphological and agronomical parameters were
recorded to highlight the contrasting nature of these
two cultivars.

Fresh young leaf samples were collected from
the selected plants and genomic DNA was extracted
using Nucleon Phytopure Kit (Amersham Life Science,
UK) according to the manufacturer's instruction [11].
The genomic DNA was quantified on 0.8% agarose
gel and diluted to a uniform concentration of 10
ngllli for RAPD analysis.

PCR reactions were performed according to the
protocol of Williams et al., [12]. The PCR amplifications
were carried out in 0.2 ml tube in MJ Research Thermal
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A total of 12 oligonucleotide random primers were
used for RAPD analysis against all the 12 collections
of each of Mysore Local and V-1. All the primers

Results and discussion

Mean morpho-agronomical data of Mysore Local and
V-1 are presented in Table 2. A persual of Table 2
indicates that the two genotypes exhibit contrasting
nature with respect to most of the characters studied.

Cycler PTC 200, 20 J.!I reaction volume containing 20

mM Tris-CI (pH 8.4), 50 mM KCI, 2mM MgCI2, 0.2J.!M
primer, 0.1 mM each dATP, dTTP, dCTP and dGTP,
0.5U Taq polymerase (CCMS, Hyderabad) and 20ng

Table 1. List of random primers used in the study and
markers generated

DNA banding patterns generated by RAPD were
recorded as '1' for presence of the RAPD marker and
'0' for absence. Genetic distance between these two
cultivars was calculated based on the RAPD marker
data set as per Nei and Li [14]. RAPD markers were
identified by the source of the primer (OP = Operon),
kit letter, the primer number and approximate size in
base pairs.

V-1

1605.00

Resistant

25.40

17.50
228.85

155.10

Erect

2/5
Unlobed

Homophyllous
(entire)

Coriaceous

Acuminate
Serrate

Cordate

Ovate lanceolate
Easy to harvest

Moderately
resistant

Moderately
resistant

Moderately
resistant

Moderately
resistant

Resistant

695.36

74.66

10.55
5.86

Mysore Local

Erect

1/3
Medium lobed
Heterophyllous

Charactaceous

Acuminate
Serrate

Cordate

Ovate
Hard to harvest

1127.50

14.35

11.64

85.30

125.55

Moderately
resistant

Highly
susceptible

Highly
susceptible

Highly
susceptible

Highly
susceptible

Susceptible

400.77

68.14

6.86
3.59

Parameter

Branching Nature

Phyllotaxy
Lobation type
Leaf nature

Leaf texture
Leaf apex

Leaf margin

Leaf base

Leaf shape
Easiness for
harvesting

Leaf length (cm)

Leaf width (cm)

Leaf area (sq. cm)

Length of the longest
shoot (cm)

Total shoot length
(cm)

Girth of the stem (cm)

Internodal distance
(cm)
Yield/plant (g)

Moisture content of
the leaf (%)

Resistance to leaf
spot

Resistance to
powdery mildew

Resistance to leaf rust

Resistance to
bacterial blight

Resistance to root
knot diseases

Resistance to mealy
bug

SI.
No.

1

2

3

4

5

6

7

8

9

10

15

25

16

17

18

19

23

20

11

12
13

14

24

22

21

produced distinct polymorphic banding pattern between
the two cultivars. The RAPD profile generated by three
primers, viz., OPI-n, OPAW-14 and OPC-05 are shown
in Fig. 1. A total of 73 markers were generated of
which 40 were monomorphic and rest, 33 were
polymorphic (45%). The size of the amplified markers
ranged from 500-2500 bp with 3-10 markers per primer.
As expected of asexually propagated material, no
difference in the banding pattern was observed within
the collections of the same cultivar. Similar result was
obtained by Mulcahy et aI., [15] in vegetatively
propagated apple and concluded that the different
accessions of same cultivar yielded identical fingerprints.
They observed that profiles of eight cultivars were
highly reproducible with no significant variation among

Table 2. Mean morpho-agronomical data of Mysore Local
and V-1 variety of ,mulberry

No. of markers
gen~rated'

SequenceSI. No. Primer

of template DNA. Twelve random primers (Table 1)
from Operon Technologies Inc., Alameda, USA were
used in the study. Amplification reactions were carried
out following cycle profile: 1 cycle at 940 C for 5 min
followed by 40 cycles at 940 C for 1 min, 350 C for 1
min, nOc for 2 min and a final extension of 5 min
at nOc. PCR prod~cts were electrophoresed in 1.5%
agarose confirmed gel [13] in 1X TSE buffer (89 mM
Tris-borate, 2mM EDTA, pH 8.0) stained in ethidium
bromide solution and gel images were recorded using
Gel Documentation System (UVP, UK).

1 OPI-06 5'-aaggcggcag-3' 7(4)

2 OPAI-14 5'-tggtgcactc-3' 10(4)

3 OPK-17 5'-cccgctacac-3' 3(1)

4 OPAW·14 5'-ggttctgctc-3' 8(6)

5 OPM-02 5'-acaacgcctc-3' 7(1)

6 OPAB-01 5'-ccgtcggtag-3' 3(1)

7 OPAM-02 5'-acttgacggg-3' 7(1)

8 OPAD-03 5'-tctcgcctac-3' 5(2)

9 OPI-12 5'-agagggcaca-3' 10(5)

10 OPAJ-15 5'-gaatccggca-3' 7(6)

11 OPC-05 5'-gatgaccgcc-3' 3(1)

12 OPAE-03 5'-catagagcgg-3' 3(1)

'Figures in the parenthesis indicate the number of polymorphic
markers.
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August, 2002] DNA fingerprinting of mulberry with RAPD markers

M 23456789

195

(a)

M 2 3 4 5 6 7 8 9 10 11 12 1314 15 16 1718 19 20 21 22 23 24 M

(b)

M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 1718 19 20 21 22 23 24 M

\ -' , ' . . .. .. .. - ~ . - ""., , .

(c)

Fig. 1. RAPD fingerprints of Mysore Local collections (lane 1-12) and V-1 collections (lane 13-24) using the Oligonucleotide
primers: (a) OPI-12; (b) OPAW-14; (c) ope-os. Arrow marks in (c) indicates the additional markers amplified in
collection No. 17 of V-1 variety. M is the molecular weight marker
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the accessions. Moreno et al., [16] studied 12 accessions
of the cion ally propagated grapevine varieties
"Gamacha" from different sources using 12 ISSR primers
and observed no variation in the DNA profiles produced.

Nybom et al., [5] analyzed several cultivars of
different blackberry and raspberry by DNA fingerprinting
and concluded that all cultivars had unique fragment
patterns, and no variation within cultivar was
encountered. The present study also confirms the
usefulness of the DNA fingerprinting technique in
mulberry cultivar identification and development of
cultivar specific molecular ID cards for use in protection
of plant breeders right (PBR) as well as possible use
in the plant variety registration.

Additional RAPD marker were detected in V-1
cultivar only in case of two primers, i.e., in collection
No. 15 (OPAJ-141200) and collection No. 17
(OPC-051500 and OPC-051400; Fig. 1c) along with the
typical profile of the cultivar. Mis-pairing at the time of
primer annealing in PCR reaction may be the probable
reason for additional RAPD marker.

On comparison of two cultivars in Table 2, it can
be observed that though they differ largely in their
phenotypic expression, but the genetic difference as
observed from DNA fingerprints was found to be low.
Further, the genetic distance between Mysore Local
and V-1 as calculated based on the RAPD marker
data set was found to be 0.292·, which is low in
comparison with the morpho-agronomical differences
between these cultivars. Similar type of observation
was reported by Sharma et al., (17) who, while assessing
the genetic diversity in mulberry germplasm using
florescence based AFLP markers observed high
similarity among cultivated varieties of diverse
geographical origin indicating that the mulberry
improvement might have taken place utilizing a narrow
genetic base.

The genetic variation as detected by RAPD
analysis opens up the avenue for the proper identification
and selection of the genotypes that could be used for
varietal identification and planning for future breeding
programme.
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