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ABSTRACT

RAPD molecular markers were used to evaluate the genetic
diversity in populations of Melia azedarach Linn. from different
locations of Himachal Pradesh and Punjab. Out of the 17 primers
used, 13 yielded polymorphic banding patterns. In total, 97
different DNA bands were reproducibly obtained and all showed
100% polymorphism. The polymorphisms were scored and used
in band-sharing analysis to identify genetic relationships. Cluster
analysis based on Jaccard's similarity coefficient using UPGMA
grouped all the 19 populations into three major groups. Similarity
indices ranged from 0.24 to 0.92. The highest similarity
coefficient detected between progenies of selected mother trees
from S, (Dhaulakuan) and S,, (Ghagas) and lowest in the
populations of S, (Bharmar) and S,, (Bharatgarh), indicated that
drek germplasm within Himachal Pradesh and Punjab
constitutes considerably of broad genetic base.
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INTRODUCTION identified and catalogued.

Trees of Meliaceae are more useful to human
beings for their high quality timbers and for the
ease with which they can be grown in plantations.

Relative genetic diversity among the
individuals or populations can be determined
using morphological and molecular markers.
Molecular markers, based on DNA sequence
polymorphism, are independent of environmental
conditions and show high levels of polymorphism.
Of the various kinds of DNA markers
characterized so far, restriction fragment length
polymorphisms (RFLPs) were the first to provide

Drek (Melia azedarach Linn.) is a deciduous
tree and grows up to an elevation of 2000 m in
Himalayas. It is also found in Iran, Philippines,
Hawaiian Islands, Cuba and China. It is a highly
valuable species for its multipurpose

importance and recognition as a species of

agroforestry. The species is endowed with a high
degree of climatic adaptability. It thrives well in hot
weather where maximum temperatures are as high
as 45°C and tolerates cold below freezing point
during winter. The wide geographical and climatic
distribution is indicative of the fact that there exists
a tremendous genetic diversity which needs to be

the means to directly detect variations present at
the DNA level. RFLPs give a much higher degree of
polymorphism and stability. RFLPs have been
used to document genetic diversity in many
cultivated plant species. Although highly specific,
performing RFLPs is quite laborious and
expensive since it requires large amount of pure
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DNA and needs an expertise in handling MATERIALS AND METHODS
radioactivity. As an alternative, randomly
amplified polymorphic DNAs (RAPDs), a PCR
based technique, resolved most of the technical
impediments owing to its cost- effective and easy to
perform approach. This efficient technique
obviates the need to work with radioisotopes and
gives good results even with crude DNA
preparations. RAPDs have therefore been used in
assessing genetic variation in several agricultural
crops and forest tree species. We report here the
application and reliability of RAPD markers to
investigate the extent and distribution of genetic
diversity in M. azedarach from different locations
of Himachal Pradesh and Punjab.

Plant material

Seeds from mother trees of drek were
collected/ obtained from 19 different locations in
Himachal Pradesh and Punjab. Progenies of these
selected sites were observed for molecular studies.
A comprehensive list of the drek populations used
in the present study along with their latitude and
longitudinal position is tabulated in Table 1. The
progeny of individual tree was raised in polythene
bags filled with equal proportions of sand, soil and
vermicompost. The fresh young leaves from the
growing tips of seedlings of each tree progeny formed
the basic plant material for the present study.

Table 1. Details of trees and their collection regions

Code . _ Latitud Longitude Altitude
Site District atitude
No. (N) (E) (m)

S;  |Bulkhar Hamirpur 319%67'54” 76971'59” 1189

S | Palu (upper) Hamirpur 31068'62” 76952'12” 375

S; | Palu (lower) Hamirpur 31%8’62” 76%52'12” 375
S: |Bhota Hamirpur 31036"26” 76933'56” 805
Ss |Saloni Hamirpur 31034'44” 76929'39” 375
Se |Nagrota Surian Kangra 32005'58” 7690304” 874
S7;  |Nagrota Bagwan Kangra 32006"36” 76022'35” 846
Ss |Bharmar Kangra 32010°04” 75057"17" 470
So |Jawali Kangra 32008'46" 7600°30” 455
Jwala ji Kangra 31052'31” 76019°27” 610
Si1 |PAU Campus Ludhiana | Ludhiana 30054'02” 7548’37 244
Bharatgarh Ropar 3199909 76%1’41" 277
S13 |Ropar Ropar 30057'59” 76931'59” 260
Dhanol Sirmour 30936"36” 77027'30” 932
Purwala Sirmour 30049'92” 77%8'91” 932
Renuka Sirmour 30036'36” 77927'30” 645
Dhaulakuan Sirmour 30933'0” 770180 468
Ghagas Bilaspur 31031'35” 7698095” 478
Peer garden Bilaspur 32044'0” 74052°0” 670
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DNA Extraction

Nineteen progenies were raised in nursery
selected from nineteen different sites. Molecular
characterizations of these progenies, after
evaluation in the nursery trial, were investigated
using RAPD primers. Nuclear DNA was extracted

from young leaves using the protocol described by
using CTAB method. A total of seventeen decamer
primers were used for amplification. Among them
13 primers were polymorphic, which are listed in
Table 2.

Table 2. Nucleotide sequences of 13 decamer random primers which showed polymorphism

S. No Name of Primers

Base Sequences (5'-3')

1 OPA - 01

CAGGCCCTTC

OPA - 05

AGGGGTCTTG

OPA - 14

TCTGTGCTGG

OPA - 20

GTTGCGATCC

OPB - 10

CTGCTGGGAC

orC - 06

GAACGGACTC

OPC - 08

TGGACCGGTG

OPF - 07

CCGATATCCC

O [C0 ([N |O U1 [ [W ([N

OPF -15

CCAGTACTCC

Juny
o

OPO - 17

GGCTTATGCC

—_
—_

OPs - 03

CAGAGGTCCC

—_
N

OoPS - 10

ACCGTTCCAG

—_
W

OPAC - 20

ACGGAAGTGG

DNA Amplification

Arbitrary decamer primers from M/S
Bangalore Genei, India Limited were used in the
present study. Seventeen primers from Operon
Kits were used for RAPD amplification.
Amplification was carried out in 50 ml of reaction,
10 ml of genomic DNA, 8 ml of each amplification
primers, 15 ml Master-Mix (with MgCl, 2 mmol/L)
and 17 ml deionized water. The PCR cocktail with a
total volume of 50.0 ml/ reaction was placed in
costar 96 micro-well PCR plates, spinned briefly in
a micro centrifuge before it was run using the DNA
PCR thermocycler. The 96 well plates were
inserted on the top of the machine and then the

required temperature profile (Table 3) was

programmed and run according to the primer

temperature specifications. After amplification the
PCR products were stored at 4°C until further
analyzed using gel electrophoresis. The PCR
products were resolved by running in 1.5%
agarose gel. The agarose gel was prepared using
1.5g Agarose, 2 ml 50X TAE Buffer, 98 ml
deionized water then heated with Microwave oven
for 2 minutes. Ethidium bromide of about 2 ul was
added to the gel and then mixed properly. The gel
was poured and allowed to settle for 15 to 20
minutes. About 2ml of 10 X loading dye was added
to 2-3 ml of each PCR product and loaded on the
agarose gel. Electrophoresis was carried out at 90
volts for 1 hour and 30 minutes. After
electrophoresis, the amplified DNA fragments
were visualized under UV light in Alphaimager.
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Table 3. Conditions of PCR reaction

Sr. Temperature and Time Number of
No. Reactions specifications cycles
1. Initial Denaturation 94°C - for 3 min 1
2. A Denaturation 92°C - for 45 sec
B Annealing of Primer 36°C - for 1 min 45
C Primer amplification 72°C - for 2 min
3. Final amplification 72°C - for 10 min 1

After completion

4°C - till electrophoresis

Data Analysis

The RAPD products were scored as present
(1) or absent (0) for each primer- genotype
combination. The data entry was done into a
binary data matrix as discrete variables.
Jaccard's coefficient of similarity was measured
and a dendrogram based on similarity coefficients
was generated by using Unweighted Pair Group
Method with Arithmetic Mean (UPGMA). The
computer package NTSYS-PC was used for cluster
analysis.

RESULTS AND DISCUSSION

Out of the 17 decamer RAPD primers
screened, only 13 primers were found to produce
intensely stained (Table 2) and reproducible
polymorphic bands among 19 progenies of
selected trees, while the rest of the primers
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resulted in either no amplification or smeared
profiles. The banding pattern of each primer is
presented in Table 4. Each primer generated a
RAPD

analysis revealed high levels of genetic diversity

unique set of amplification products.

within the reference set of progenies (Table 1).
Amplification of genomic DNA of 19 progenies
from 13 different random decamer primers
generated a total of 97 RAPD markers and all were
found polymorphic in nature. Number of
amplification products per primer ranged from 4
(OPC- 08, OPO-17 and OPS- 03) to 10 (OPA- 01
and OPS- 10), average number of bands per
primer being 7.46. The size of the amplified DNA
products separated by electrophoresis in 1.5%
agarose gel ranged from 100 bp - 2000 bp. Some
primers produced conspicuous unique bands of

varying sizes (Table 5).
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Fig. 1 RAPD fingerprints of 19 progenies revealed by OPA-O1
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Fig. 2 RAPD fingerprints of 19 progenies revealed by OPB-10

The pair-wise comparison of the RAPD
profiles based on both shared and wunique
amplification products was made to generate a
similarity matrix. The RAPD fragments obtained
after the amplification of genomic DNA from 19
progenies. The scoring of bands for presence as 1
(band present) and absence as O (band absent) for
each progeny was done by using Alpha Imager
software. The data matrix so obtained was
analyzed with NTSYS- PC (Ver. 2.2) software to
obtain the Jaccard's similarity correlation
coefficient. The coefficient values ranged from 0.24
to 0.92. Such a wide range in similarity coefficient
values suggests that the drek germplasm collection
represents a genetically diverse population. One of
the major contributory factor to the high degree of

polymorphism observed in drek may be on
account of its evolutionary status as an out-
crossing angiosperm. The high diversity revealed
by RAPD is in agreement with the fact that out-
breeding woody plants retain considerable
variability. This was further supported by
molecular marker studies. The highest value of
similarity coefficient (0.92) was detected between
progenies, S17 (Dhaulakuan) and S18 (Ghagas).
Our molecular studies, based on Fig.3, showed
that at similarity index value of 0.48, S8 (Bharmar)
and S12 (Bharatgarh) were separated from the rest
of all progenies giving information about their
most diverse nature and hence they should be used
for hybridization and improvement programmes.

Table 4. Total number of amplified and polymorphic fragments generated by PCR using RAPD primers

Total no. of Total no. of

Primer

Total no. of Size range of

S. No name scorable  polymorphic monomorphic amplified
bands bands bands products (bp)

1 OPA - 01 10 10 0 200-1200
2 OPA - 05 9 9 0 200-1,100
3 OPA - 14 9 9 0 150-1,350
4 OPA - 20 8 8 0 200-1,000
5 OPB- 10 9 9 0 300-1,300
6 OPC - 06 8 8 0 250- 800
7 OPC - 08 4 4 0 200-1,000
8 OPF - 07 8 8 0 150-1,250
9 OPF - 15 5 5 0 400-1,000
10 OPO - 17 4 4 0 5502,000
11 OPS- 03 4 4 0 300-1,200
12 OPS- 10 10 10 0 200-1,000
13 OPAC-20 9 9 0 100-1,000
TOTAL 97 97 0 100-2,000
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Table 5. Informative RAPD markers specific for a particular progeny

Primer

Approximate size of DNA band

Progeny/ Site

OPA-14 450bp
350 bp and 1000 bp
250 bp and 300 bp
200bp
800bp
500bp
800bp
350bp

500bp

OPA-20

OPC-06
OPF-07
OPO-17

OPS-10

(Bhota) S,
(Salooni) S,
(Nagrota Surian) S
(Nagrota Bagwan) S,
(Bharmar) S,
(Bhota) S,
(Nagrota Bagwan) S,
(Nagrota Bagwan) S,
(Purwala) S,

Cluster analysis based on similarity values
classified drek population into three major groups
(Fig. 3). Cluster analysis of the drek genotypes
employing UPGMA led to the segregation of the
accessions into the distinct groups, which reflected
their geographical distribution. Ecological and
geographical differentiation are important factors
which influence breeding and sampling strategies
of tree crops, which further helps in understanding
the population structure. Variation in genetic
diversity is usually related with geographic range,
mode of reproduction, mating systems, seed
dispersal and fecundity. Muller-strack et al in their
review of results of studies on genetic variation in
various coniferous and angiospermic tree species

observed that species with geographically distinct
ranges tend to show a moderate to high- inter and
intra-population genetic variation. High genetic
diversity detected in the present study may be due
to all these prevalent background factors as
populations of selected trees studied are widely
distributed in different eco-geographic regions.
Similar conclusions were reached by Singh et al.
while assessing genetic diversity in 37 neem
accessions from different agroclimatic regions of
India using AFLP and SAMPL molecular markers.
They reported that neem germplasm within India
constitutes a broad genetic base. Thus the results
of present study confirmed that drek being relative
of neem germplasm has wide genetic base.

—

Fig. 3. Dendrogram based on UPGMA analysis of 19 progenies of Melia azedarach using RAPD markers
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CONCLUSION

Molecular techniques have been found to be
more useful and accurate for determination of
both interspecific and intraspecific genetic
variation in plants. Randomly amplified
polymorphic DNA (RAPD) markers, in particular,
have been successfully employed for
determination of intraspecies genetic diversity in
several plants. Besides this, the RAPD technology
has received a great deal of attention for genetic
diversity studies because of its simplicity and
rapidity. The RAPD profile usually represent
available portion of the genome. The result thus
highlights the utility of RAPD marker in providing
information on the genetic structure of M.
azedarach progenies. Markers were also helpful
in characterizing progenies. The clustering pattern
exhibited that the geographic distribution provides
true index of genetic diversity in progenies of this
species.

REFERENCES

Castiglione S, Wang G, Damiani, G, Bandi C,
Bisoffi S et al. 1993. RAPD fingerprints
for identification and for taxonomic
studies of elite poplar (Populus spp.)
clones, Theor Appl Genet. 87: 54-59.

Choudhary PR, Kohli S, Srinivasan K, Mohapatra
T and Sharma RP 2001. Identification
and classification of aromatic rice based
on DNA fingerprinting, Euphytica. 118:
243-251.

Doyle JJ and Doyle JJ 1987. A rapid DNA
isolation procedure from small
quantities of fresh leaf tissue,
Phytochemistry Bulletin. 19: 11-15.

Goswami M and Ranade SA 1999. Analysis of
variations in RAPD profiles among
accessions of Prosopis, J Genet. 78:

141-147.
Grewal SS 2000. Evaluation of drake (Melia
azedarach) raised in Agroforestry

systems by farmers of Punjab Shiwaliks,
Indian J. Soil Cons. 28 (3): 253-255.

Loveless MD 1992. Isozyme variation in tropical
trees, New Forest. 6: 67-94.

Mackill DJ 1995. Classifying japonica rice
cultivars with RAPD markers, Crop Sci.
35:889-894.

Muller- Starck G, Baradat PH and Bergmann F
1992. Genetic variation within European
tree species, New Forest. 6: 23-47.

Namkoong G 1986. Genetics and the forests of the
future, Unasylva. 152: 2-18.

Nanda RM Nayak, S and Rout, GR 2004. Studies
on genetic relatedness of Acacia tree
species using RAPD markers, Biol
Bratislava. 59: 115-120.

Plomion C, Malleyy DM and Durel CE 1995.
Genomic analysis in maritime pine
(Pinus pinaster): Comparison of two
RAPD maps using selfed and open
pollinated seeds of the same individual,
Theor Appl Genet. 90: 1028-1034.

Rohlf FJ 1990. NTSYS-PC Numerical taxonomy and
multivariate analysis system, Version
2.20. Exeter Publications, New York.

Russell JR, Fuller JD, Macaula M, Hatz, BG,
Jahoor, A et al. 1997.
comparison of the levels of genetic

Direct

variation among barley accessions
detected by PFLPs, AFLPs, SSRs and
RAPDs, Theor Appl Genet. 95: 714-
712.

Singh A, Chaudhury A, Srivastava PS and
Lakshmikumaran M 2002. Comparison
of AFLP and SAMPL markers for
assessment of intra population genetic
variation in Azadirachta indica A. Juss,
Plant Sci. 162: 17-25.

Singh A, Negi MS, Rajagopal J, Bhatia S, Tomar,
UK et al. 1999. Assessment of genetic
diversity in Azadirachta indica using
AFLP markers, Theor Appl Genet. 99:
272-279.



Thalkur et.al. /J tree Sci. 36 (1) : 78-85 85

Soltis ED and Soltis PS 1990. Isozymes in plant Welsh J and McClelland M 1990. Fingerprinting

biology. Chapman and Hall, London. genomes using PCR with arbitrary
Tanksley SD and Orton, TJ 1983. Isozymes in primers, Nucleic Acids Res. 18: 7213-

plant genetics and breeding. Elsevier, 7218.

Amsterdam. Williams JGK, Kubelik AR, Livak KdJ, Rafalski JA
Tanksley SD, Young ND, Paterson AH and and Tingy, SV 1990. DNA

Bonerbale MW 1989. RFLP mapping in polymorphisms amplified by arbitrary

plant breeding: new tools for an old primers are useful as genetic markers,

science, Biotechnology. 7: 257-264. Nucleic Acids Res. 18: 6531-6535.

Tatineni V, Cantrell RG and Davis DD 1996.
Genetic diversity in elite cotton
germplasm determined by
morphological characteristics and
RAPDs, Crop Sci. 36: 186-192.



