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RAPD analyses were used to assess the inter- and intra-
specific variations among eight different populations of the
two most widely distributed Trigonella species in Egypt,
Trigonella maritima and Trigonella stellata. Thirteen primers
effectively primed genomic DNA samples of 7. maritima and
T. stellata populations, and resulted in a total of 196
polymorphic bands. All primers revealed considerable
polymorphism. In the four populations of T. maritima a total
of 165 bands were produced with a percentage of
polymorphism ranging between 22.4% for Matruh population
to 28.5% for Fuka population. On the other hand, a total of
164 bands were produced in the four populations of 7.
stellata generated with a percentage of polymorphism
ranging between 26.2% to 30.5% in Salheya and Sinai
populations, respectively. The data were analyzed using the
UPGMA (Unweighted Pair Group Method with Arithmatic
Mean) method, which indicated that the eight populations of
these two species could be considered as biotypes
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Introduction

Plant genetic resources are being eroded through destruction and
degradation of natural habitats, intensification of arable land and marginal
areas cultivation, woodcutting, and overgrazing of natural pastures and
range lands (Praciak, 1996; Tantawi, 2001; Blanco, and Lal, 2008). This
anthropogenic interference occurred on large scale especially in the
Egyptian Mediterranean area. This led to habitat degradation and
fragmentation which may restrict gene flow and result in genetic diversity
among populations that previously did not exist (El-Sadek and Ayyad,
2000). In turn, this may affect the life history traits and the probability of
species extinction (Bawa et al., 1991). In Egypt, due to man's disruptive
activities by changing patterns of land use, the genus Trigonella is subjected
to deterioration. Accordingly, research dealing with the conservation of the
genetic resources of this genus become of prime importance. Also, wild
Trigonella species in the local flora can be considered as wild ancestors or
close relatives of cultivated legumes (e.g. Medicago, Trifolium and
Melilotus), and a source of desirable genes for cultivated varieties. Besides,
the populations of these wild species include genetic traits of adaptation to
environmental stresses, like drought and salinity resistance, that can be
valuable in genetic engineering of cultivated varieties (Barkoudah, 1996).

The genus Trigonella includes species of considerable economic value
for grazing and medicinal purposes (Townsend, 1974; Chiej, 1988).
Consequently, it is necessary to evaluate the genetic resources of its widely
distributed species to provide the basis for their propagation, conservation
and for future efficient utilization. Conceivably, such evaluation depends
mainly on sound taxonomic knowledge of the studied species (Frankel and
Bennett, 1970; Jana et al., 1990; Damania, 2008).

Molecular biology have introduced polymerase chain reaction (PCR)
and random amplified polymorphic DNA (RAPD) markers to obtain the
DNA sequence information required to generate genome specific
fingerprints (Innis et al., 1990; Hoelzel and Green, 1992). Polymorphisms
found among RAPD profiles can serve as genetic markers and has been
widely used in the identification and differentiation among many plant
species (Demeke and Adames, 1994; Bena, 2001; Deif, 2002; Dangi ef al.,
2004; Hammad, 1. 2009). _

Molecular characters evolve at higher rates than morphological,
physiological and karyotypic characters with great diversity represented
within and among loci within the genome (Bisby, 1995; Karp et al., 1996)-
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Molecular characters can serve to identify varieties within species and also
make out species boundaries, thus contribute to the identification of
resource populations. It also can identify morphologically crvptic species
which may go unrecognized or which may be inappropriately mixed with
genetically unrelated populations (Stock and Samways, 1995). Since 1997,
molecular markers are used as important criteria to be considered during the
process of listing endangered species under plant protection legislation
(Geburek, 1997).

According to our knowledge, molecular information about DNA of the
two Trigonella species, T. maritima and T. stellata is still not available.
Consequently, genomic DNA isolated from leaf samples were used for
RAPD analyses to assess the inter- and intra-specific variations among the
studied taxa in order to provide basic information for evaluating their
genetic recourses, and to determine the genetic relatedness among their
different populations.

Materials and methods

Dry leaves of 6 replicas collected from four populations of 7Trigonella
maritima (Matruh, Fuka, Ras El-Hekma and Hawarava) and the four
populations of Trigonella stellata (Matruh, Fuka, Salheya and Sinai) were
used for DNA extraction (Appendix 1). Isolation of DNA from one-gram
dry leaves was carried out using cetyltrimethyl ammonium bromide (CTAB)
method (Doyle and Doyle, 1990). Thirteen primers (Operon 10-Mer Kits;
Table 1) were used for molecular characterization. Amplification reaction
was carried out as described by Bagheri et al. (1995). Each reaction mixture
of 50ul contained 30ng genomic DNA, 1X Taq DNA polymerase buffer,
100 mM of each dNTP’s [(dATP, dCTP, dTTP and dGTP) Pharmacial,
ImM MgCl, 0.2 mM of primer (Operon 10-Mer kits), 5 units of Taqg DNA
polymerase (Promega Crop., Madison, WI, USA), and deionized double
distilled H,O up to 50pl. PCR amplification was performed in Perkin-Elmer
Cetus DNA Thermal Cycler for 35 cycles afier initial denaturation for 3
min. at 94°C. Each cycle consisted of denaturation cycle for half a minute at
94°C, annealing for 1 min. at 50°C, and extension for 1 mun. at 74°C.
Amplification products were analyzed by electrophoresis in a 1% agarose
gel, supplemented with ethidium bromide (0.5pg/ml). Standard DNA
marker (mixture of & Hind 11l and ®X 174 DNA/Hae IlI) was loaded on the
first well of the gel. The gels were examined on UV transilluminator ﬁlt_er
by ultraviolet light (302 nm wavelength) and photographed using Polaroid
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film type 57 (ASA 3000) (Sambrook ef al..
discrete bands were scored as binary characters. Total number of bands
produced per each primer, the percentage of polymorphic bm}ci's. and the
number of unique bands were recorded for each population of I° maritima
and 7. stellata. ‘ | |

The MEGA (Molecular Evolution Genetic Analysis; Sudhir eral., 1993)
and Systat version 11 (Wilkinson, e al, 2004) programs were used to compute
genetic distances. The UPGMA method was used 1o generate the

dendrogram.

1989). For data analysis, sharp

Results
Thirteen Operon primers effectively primed the amplification of

genomic DNA samples of the eight populations of both 7" maritima and T.
stellata. This resulted in a total of 196 polvmorphic bands: of these, 50
bands were common between the populations of the two species. An
average of 12 discrete DNA products was generated per primer with a range
from 8 to 17 bands. RAPD patterns of two representative primers, A-14 and
A-17. are demonstrated in Plate 1, while the band information on both 7.
maritima and 7. stellata are presented in Table 2 and 3, respectively.

The four populations of 7. maritima generated a total of 165 bands. The
discrete DNA products per primer ranged from 8 bands generated with
primer number H-01 to 17 bands generated with primer number B-20. The
total number of bands generated for each population ranged from 104 bands
produced in Matruh populations to 114 bands produced in Fuka population.
All primers generated common bands for the four studied populations
except primer number B-17. Common bands ranged from one band
generated from primers numbered H-03 and A-06 to 10 bands generated by
primer D-01. The mean percentage of polymorphic bands ranged from
22.4% for Matruh population to 28.3% for Fuka population.

On the other hand, the four populations of 7. ste/lata generated a total of
164 bands. The discrete DNA products per primer ranged from 8 bands
generated with primer number B-17 to 16 bands generated with primers
numbered A-06, A-17 and B-20. The total number of bands for each
population ranged from 110 bands (Salheya population) to 117 bands (Sinai
population). Common bands ranged from 2 bands produced by primer H-03
to 8 bands produced with the two pnmers C-08 and D-18. The mean
percentage of polymorphic bands ranged from 26.2% in Salheya population
to 30.5% in Sinai population. Different 7. stellata populations were
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distinguished by specics specific bands, a maximum of 6 bands gencrated
from primer number in Sinai population,

The cluster analyses constructed by using both MEGA and Systat
programs succeeded in the segregation of different populations within the
two studied species in a consensus manner.

The dendrogram, based on RAPD analysis using UPGMA method for 7.
maritima resulted in the separation of Hawaraya population from the other
three populations at a relatively high genetic distance (0.143; Figure la).
Ras El-Hekma population was also distinguished at 0.133 genetic distance
from the Matruh and Fuka populations. The latter two populations were
discriminated at a genetic distance of 0.116.

The relationships among the four populations of 7. stellata (Figure 1b)
illustrated that Sinai population was segregated from the other studied
populations at a relatively high genetic distance (0.173). Salheya population
was separated from both Fuka and Matruh populations at 0.102 genetic
distance. On the other hand, Fuka and Matruh populations were
discriminated at a relatively lower genetic distance.

Pooling all the RAPD data in one analysis produced the dendrogram
illustrated in Figure lc. The relationships in this dendrogram showed high
concordance with the constructed trees for each species  separately.
However, Sinai population of 7. stellata separated in one group from the
other studied populations of the two species at a relatively high genetic

distance (0.186). At the same time, the populations of the two specics form
two subgroups at genetic distance of 0.149.

Discussion

RAPD markers are mostly dominant and inherited in Mendelian fashion
(Williams er al., 1990). RAPD analysis has been rated as a valuable and
suitable technique for studying genetic diversity at the population level
(Deif et al., 1998; Khalil, 1999; Heikal er al., 2008). However, it will be
erroncous to think that because RAPD analysis reveals characters in the
DNA, which are necessarily superior to those revealed by other molecular
methods (Karp ef al., 1996) or morphological ones.

In a previous study Ahmed and Marzouk (2002), used 98 morphological
characters to distinguish among different morphological populations found
at different geographic regions of both 7. maritima at Matruh, Fuka, Ras El-
Hekma and Hawaraya and 7. stellata at Matruh, Fuka, Salheya and Sinai.
However, the morphological data seemed to be inadequatc for
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distinguishing between them. Using RAPD markers herein confirmed the
distinction among these populations (Figure 1). The use of RAPD markers
to determine the relationship between genetic diversity and geographic
variations was confirmed by (Brauner ef al., 1992; Echt er al., 1992; Yu and
Pauls, 1993; Brummer ef al., 1995; Godt and Hamrick, 1996; Subramanian
et al., 2000; Dangi, 2004 and McCormick ef al., 2009).

The methodology used in the present study; bulked DNA sampling, and
using 13 Operon primers generating 246 RAPD bands, appcared to be
- sufficient to informative results. The Operon primer D-01 produced the

highest number of shared bands (10 bands) in the studied 7
populations. While Operon primers C-08 and D-18 produced the highest
number of shared bands (8 bands) in studied T stellata populations.
Consequently, it is recommended to use this primers for specifying the two
studied species. These primers can amplify DNA sequences that arc highly
conserved, and thus help to generate polymorphism at species level as
established by Deif et al. (1998) on Orobanche species.

The total number of RAPD bands generated from the four studied T
maritima populations were 165 bands, out of which 67 bands were common.
The highest percentages of polymorphic bands produced in 7' maritima
populations (61.50% and 50%) were obtained with Operon primers A-06
and B-17 for Matruh and Hawaraya populations respectively, While it was
69.20% and 46.20% with Operon primer H-03, for both Fuka and Ras FJ-
Hekma populations, respectively,

However, the total number of RAPD bands generated from the four
studied 7. stellata populations were 164 bands, out of which 67 bands were
common. The highest percentages of polymorphic bands (61.50%
obtained with Operon primer H-03 for both Matruh and Fuka populations.
While it was 43.80% and 76.90% with the Operon primers B-20 and H-02
for Salheya and Sinai populations, respectively. These RAPD primers can
amplify DNA sequences that are highly variable. Therefore, they are useful
for classification at population level (below species level; Adames and
Demeke, 1993; Deif et al., 1998).

The dendrogram discriminated Sinai population of 7. stellata as one
group at a relatively high genetic distance (0.186) from all 7 maritima and
f TsMHMapqmbﬁmmﬁHwpm&mtﬂm@rm&dsmmiﬁsdmmaaﬁaﬂw

the highest mean percentage of polymorphism (30.5%), the greatest number
of species specific bands (23 bands), and consequently results in a relatively
high genetic distance. These results are in agreement with El-Sadek and

maritima

) were
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Bidak (1994) who found that Sinai population of 7. stellata was
characterized by highly significant differences in total chromosome length
compared to populations from other geographic locations as Mariut, and
Alexandria-Cairo desert road. The congruence of the discrimination of this
geographic group by morphological and RAPD markers with cytogenctic
data suggest that geographic isolation strongly influenced the evolution of
this population.

In conclution, the present investigation indicates strong association
between geographic distances and genetic distances for the populations of
the two studied species (7. maritima and 7. stellata). Morcover, it indicales
that the ecight populations of these two species can be considered as
biotypes. This confirms that the RAPD technique is useful for
characterization of the two species with their populations.

From the course of the present study two points may be highlighted: 1)
the genetic diversity assessment of the two widely distributed species, 7.
maritima and T. stellata, indicates, the presence of four different biotypes
for each of 7. maritima populations (Matruh, Fuka, Ras El-Hckma and
Hawaraya) and 7. stellata populations (Matruh, Fuka, Salheya and Sinai) is
confirmed, and 2) the priority should be given to studies on populations
rather than whole species or higher taxa when germplasm collections are

considered.
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Appendix 1. List of 72 marstima and 1 stellats populations wsed tn RAPD analy ws

PPopulation | |
- Taxa putative Habitat Replca | Sheet Lnformat
identification —-— Number I SE—
Number Name '
Wadi \shtan P,
(wadi bed) -
1 Matruh Wadi Habis 2 R. Ihrahim (1-5 1996}
wads bed) =
Wadi Habis -
| T maritima | (entry of the wads) )
Fuka
2 Fuka (1006 km Matruh-Alexandria 6
W | (S—— road)
Ras El- Ras El-Hekma . )
J Hekma (10 km from the sea) 6 R Ibrahim (1-5.1996)
4 Hawaraya Hawaraya 6
Abu-lahu
S Matruh (Matruh-Sallum road) o
il Fuka - )
6 Fuka (106 km Matruh-Alexundria 6 R. Ibrabim (1-5-1996)
i e o road) .
‘I-Salhey
7 Satheya H. al ar 6
# (New)
T. stellata J.R. Shabeta, 639 (173
El-Arish 1 1928) Det. Per Lassen
b ASAIRY)
Nekhl North Central Sinai 2 M. Drar, T13 (105193
N Sinai T T s shalabyand A
North Abu Zenima South s Khattab, 703 (14-4- 1962}
Sinai B Det. I'er Lassen (184
) ) 19N3) R
M. Drar, 638 (1031939
Mitla Pass El-Shat Sinai | Det. Per Lassen (18 4
1983)
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Table 1. Base sequences of Operon 10-Mer primers used in the RAPD analysis of the

studied Trigonella species.

-

Primer number

Primer sequences

A-06 GGTCCCTGAC
A-14 TCTGTGCTGG
A-17 GACCGCTTGT
B-17 AGGGAACGAG
B-20 GGACCCTTAC
C-08 TGGACCGGTG
D-01 ACCGCGAAGG
D-05 TGAGCGGACA
D-18 GAGAGCCAAC
G-15 ACTGGGACTC
H-01 GGTCGGAGAA
H-02 TCGGACGTGA
H-03 AGACGTCCAC
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kbp

231

[
¥
2
i;‘

0.23

0.10

0.06

kbp
2.31

Nn.23

n.1n

0.06

B) Oper(;n 10-Mer primer (A-l?)

Plate 1. A representative RAPD patterns obtained from genomic DNA for different
populations of 7. maritia and T. stellata primed with A) Operon A-14 primer B)

Operon A-17 primer. Lane M, Molecular weight marker; Lane 1, T maritima

from Matruh population; Lane 2, T, maritima from Fuka population; Lane 3, T.
maritima from Ras El-Hekma

population; Lane 4, 7. maritima from Hawaraya
population; Lane 5, T. stellata from Matruh population; Lane 6, 7. stellata from
Fuka population; Lane 7, T. st

ellata from Salheya population; Lane 8, T, stellata
from Saini population. kbp, Molecular weight markers in kilo base pair.
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Molecular Evaluation of Two Common Trigonelia ......
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