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ABSTRACT

The aim of this study, was to determine the ge-
netic proximity and distances of Medicago sativa
species and to identify phylogenetic interrelation-
ships using the sequence analysis information of the
non-coding “trn and ITS” region in the chloroplast
genome of the Medicago sativa species in Turkey. A
phylogenetic systematic study was carried out to de-
termine the genetic origins of the populations be-
longing to the species by using the molecular data of
the Medicago sativa species grown in Bingol. A total
of 39 alfalfa fields were visited, including 12 villages
in the Bingol plain, and a neighborhood connected to
the provincial center.

As a result of the sequence reading, the genetic
mapping of the local alfalfa genotypes was obtained
(the local alfalfa was obtained). The populations of
this species were collected from 12 different regions
cultivated in the Bingol province and 36 individuals
were included in the analysis. The base sequences of
the obtained regions were analyzed and their genetic
characteristics were compared, and then information
was obtained about the proximity and the distance of
the taxa from each other.

This study is important in terms of being the
first molecular based systematic study involving var-
ious populations of Medicago sativa cultivated in
Bing6l province.
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INTRODUCTION

The genus Medicago is distributed worldwide
and consists of approximately 83 species [1]. Medi-
cago sativa L. comprises of approximately 50 spe-
cies and is in the Trifolieae=Clover tribe. It can be
said that 10 out of these 50 species have agricultural
importance. These are; Medicago sativa (Common
Alfalfa), Medicago falcata (Yellow Flowered Al-
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falfa), Medicago varia (Variegated Alfalfa), Medi-
cago lupilina (Black Medic), Medicago hispida
(Burr Medic), Medicago maculata (Spotted Medic),
Medicago tuberculata (Southern Medic), Medicago
scutellata (Snail Medic), Medicago elegans (Wrin-
kled Medick) and Medicago orbicularis (Blackdisk
Medick). Medicago sativa L., which is the oldest for-
age plant known in history as well as the most valu-
able of forage plants, and takes its name from the
term “Herba Medica”, which means Medical Herb
[2]. Medicago sativa L. is the most cultivated forage
plant in the world. It has a higher feed value than all
other forage plants. This plant has a high protein
yield per unit area and its dry and green fodder is de-
licious and nutritious for all kinds of animals. How-
ever, when alfalfa grass is fed or grazed as green, it
causes bloating in ruminants [3].

In addition to the usage of alfalfa as feed of
farm animals, it is also used in industrial fields such
as in the production of alfalfa cubes for pets (rabbits,
and hamsters, etc.) feeding, alfalfa flour and alfalfa
sprouts for poultry, and organic plastic production as
a result of different processing applications. As a re-
sult of recent bioengineering studies; plastic raw ma-
terial that is organic and quickly degradable is ob-
tained from clover leaves, while ethanol is produced
from the stems [4].

Since it is a permanent plant, it has a long-life
span when it adapts itself, but it normally gives eco-
nomic yield for 7-10 years. Medicago sativa L. can
be mowed many times in one season. It can be har-
vested 3-7 times depending on the fertility of the soil
without being irrigated in normal rainy regions and
irrigated in arid regions. The number of alfalfa mow-
ing in one season is 2-3 times in Eastern Anatolia, 4-
5 in Central Anatolia, 7-8 in the Aegean and Mar-
mara, and 8-10 times in Southeastern Anatolia [5].

The Medicago sativa L. grass yield is also high.
Among the forage crops, the biggest dry fodder yield
is obtained from alfalfa. Compared to other forage
plants, alfalfa is richer in vitamins and minerals in
addition to having higher nutritional value. Alfalfa is
a good crop for rotation. It provides good grass yield
as it increases the yield of subsequent crops. For this
reason, wheat and corn cultivated areas get positive
results from crop rotation. In addition, some varieties
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of clover are resistant to grazing [5]. Having an ex-
tensive adaptation ability, fixing nitrogen to the soil,
yielding a large amount of protein from the unit area,
as well as being a good source of nectar for bees also
increases the importance of alfalfa [6].

Medicago sativa L. which is one of the best
quality roughages used in animal feeding is culti-
vated in wide cultivation areas in many countries
throughout the world. In our countries, alfalfa farm-
ing is mostly done by local populations and bred al-
falfa varieties are limited. Although the Eastern An-
atolia Region has a grand potential in terms of agri-
culture and animal husbandry as alfalfa farming is
mostly done by local populations [4].

Medicago sativa is an autotetraploid, self-in-
compatible species with 32 chromosomes. Accord-
ing to this, cultivated varieties are heterogeneous
populations [7]. The plants have tiny flowers so
cross-breeding is difficult and time-consuming. On
the other hand, the rate of seed retention in inbred
plants is very low [8]. Therefore, synthetic variety
breeding is applied to alfalfa. Particular attention
should be paid to the selection of clones for the cre-
ation of synthetic varieties. First and foremost, it is
necessary to avoid combining relative genotypes
with each other in order to avoid yield decreasing in-
breeding effects. For this reason, by examining the
chromosome characteristics of the lines that will be
involved in the breeding of the synthetic variety, a
synthetic species should be created from unrelated
lines [9]. Instead of morphological and biochemical
markers, DNA markers have been used in recent
years to determine whether the materials to be used
in breeding are closely related. RAPD, AFLP, SSR,
and ISSR DNA markers are used widely in the de-
tection of genetic diversity in cultivated plants. With
the help of DNA markers, researchers can obtain cer-
tain information about species, varieties or types,
and their parents that are morphologically very sim-
ilar [10-13]. In order to use plant germplasm, the dis-
tribution of the genetic diversity of cultivated species
and their wild relatives should be known in detail
[14]. Although our country is a micro-gene center
[15] for 30 Medicago species, the relationship be-
tween the populations are partially identified mor-
phologically, and identification by molecular
method studies is quite limited. Nuclear ITS se-
quence data can also be utilized to provide new in-
formation to identify poisonous mushroom species
[16] and to study the genetic diversity of M. albus
and M. officinalis [17].

The present study aimed is to determine the de-
gree of affinity among the genotypes collected from
the Bing6l Plain by molecular methods. In addition
to this, to increase knowledge about the genetics: are
the products of seeds dating from ancestral and cer-
tified purchased seeds the same or different?.

As the main goal of the study, all individuals
examined belonged to the taxa of the Medicago sa-
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tiva, which has been used to determine their se-
quences of regions both the non-coding #7nL.3’- trnF
of cpDNA and ITS of r-DNA (ITS1-5.8 gene -
ITS2). The additional data was provided for solving
taxonomic problems that cast light on evolutionary
diversity and the problematic systematic relations of
the Medicago populations. Furthermore, the haplo-
types of the above-mentioned species were provided
for the GenBank database.

MATERIALS AND METHODS

Plants Material. Within the scope of this
study, together with 36 different individuals belong-
ing to taxa at both species and subspecies levels of
the Medicago taxa were gathered from populations
in 12 different regions in Bing6l (Geng)-Turkey. In
order to confirm the accuracy of the studied DNA
regions, the data previously recorded by another in-
vestigator of the individuals belonging to the species
M. sativa (KY968953.1 and GQ488614.1) were in-
cluded in our analysis [18, 19]. As an external group,
statistical analyses were performed using the se-
quences of ITS and #nL3’- trnF regions belonging
to individuals of the species Trigonella filipes Boiss.
and Trigonella suavissima Lindl., which were regis-
tered with the accession numbers of KJ530714.1 and
JX134218.1 respectively in the NCBI database [20,
21]. These plants have been kept in the Herbarium
Faculty of Sciences at the Bingol University. Local-
ities from, where the investigated taxa were gath-
ered, were given in Table 1. Depending on the width
of the populations belonging to the taxa, between 1
and 3 individuals with the same label information
were used for each taxon.

DNA Isolation. In DNA isolation, the leaf
texture of plants which were gathered during the land
survey was studied by one of us (E.C.), and then
turned into herbarium materials were used. By
modifying CTAB (Cetyl Trimethyl Ammonium
Bromide) method, DNA isolation was realized
manually [22]. By measuring the concentrations of
isolated DNAs with nanodrop spectrophotometer,
they were adjusted to 25 ng/ul . Stock DNA was
preserved at -20 C.

PCR amplification. In the PCR studies con-
ducted by using #rne - traf primers and 1TS4 - ITSS
primers, trnlL.3’-trnF and ITS region for 36 samples
was multiplied. The sequence of primers that were
used to amplify both #rnl.3’-trnF region and ITS re-
gion are given in Table 2 [23]. Aiming to make the
final concentration for the PCR studies to be 25 uL,
by mixing SuL buffer, 1,5 pL MgCl12, 0,5 uL dNTPs,
0,25 pL from each primer (forward and reverse),
0,25 pL taq polymerase and nearly 6 ng (1,35 pL)
template of DNA were mixed and the PCR device
was repeated for 30 cycles, having 2 min 95°C initial
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denaturation, 1 min 95°C denaturation, 40 s 50°C
(for trnL3’-trnF region), and 55°C (for ITS region)
annealing, 1 min 72°C extension and 5 min 72°C fi-
nal extension. PCR products were monitored in aga-
rose gel with a 1% ratio.

Sequence Analysis. Two-way reading was ap-
plied to the amplification products. The PCR purifi-
cation process was realized before the sequence
analysis. The purification and sequencing process
was realized by the Macrogen Company. In order to

Fresenius Environmental Bulletin

evaluate the data of the chromatograms, a Finch TV
1.4 version was used. The sequence alignment of the
trnL3’-trnF region of the chloroplast DNA of the in-
dividuals that were raised in different locations var-
ying between 3 and 9 for each taxon were selected to
be analyzed. The X version of the Mega program
was used for the sequence alignment and the analysis
of data, and they coincided at the Clustal W step. In
order to specify the

TABLE 1

Information of Medicago sativa Location in field

No District Latitude - Longitude Altitude
1 Kiiltiir District-Field 1 38.89610 - 40.54067 1055 m.
2 Kiiltiir District-Field 2 38.89755 - 40.54519 1031 m.
3 Kiiltiir District-Field 3 38.88614 - 40.53582 1055 m.
4 Kumgegit District-Field 1 38.80339 - 40.62371 1045 m.
5 Kumgegit District-Field 2 38.80470 - 40.62567 1051 m.
6 Kumgegit District-Field 3 38.80339 - 40.62371 1045 m.
7 Ekinyolu District-Field 1 38.90205 - 40.56402 1042 m.
8 Ekinyolu District-Field 2 38.90205 - 40.56402 1042 m.
9 Ekinyolu District-Field 3 38.90205 - 40.56402 1042 m.
10 Giivegli District-Field 1 38.84628 - 40.54765 1030 m.
11 Givegli District-Field 2 38.84428 - 40.55406 1025 m.
12 Givegli District-Field 3 38.84628 - 40.54765 1030 m.
13 Biiyiiktekoren District-Field 38.82454 - 40.58627 1068 m.
14 Biiyiiktekoren District-Field 38.82604 - 40.58529 1065 m.
15 Bﬁyﬁktekéreﬁ District-Field 38.82454 - 40.58627 1068 m.
16 Garip District-Field 1 38.79567 - 40.56308 1003 m.
17 Garip District-Field 2 38.79460 - 40.56303 1000 m.
18 Garip District-Field 3 38.78687 - 40.56329 994 m.
19 Cayagzi District-Field 1 38.79164 - 40.54766 1000 m.
20 Cayagzi District-Field 2 38.79164 - 40.54766 1000 m.
21 Cayagzi District-Field 3 38.79164 - 40.54766 1000 m.
22 Ormanardi District-Field 1 38.81860 - 40.55639 1013 m.
23 Ormanardi District-Field 2 38.81860 - 40.55639 1013 m.
24 Ormanardi District-Field 3 38.81860 - 40.55639 1013 m.
25 Celtiksuyu District-Field 1 38.87028 - 40.60964 1093 m.
26 Celtiksuyu District-Field 2 38.86288 - 40.61286 1087 m.
27 Celtiksuyu District-Field 3 38.85879 - 40.58092 1052 m.
28 Saricicek District-Field 1 38.88459 - 40.60665 1085 m.
29 Sarigigek District-Field 2 38.88582 -40.60733 1086 m.
30 Sarigi¢ek District-Field 3 38.88031 - 40.60824 1088 m.
31 Dikkoy District-Field 1 38.84271 - 40.63778 1086m.
32 Dikkoy District-Field 2 38.84234 - 40.63742 1084 m.
33 Dikkoy District-Field 3 38.83768 - 40.63170 1084 m.
34 Yenikoy District-Field 1 38.85300 - 40.62359 1079 m.
35 Yenikoy District-Field 2 38.85392 - 40.62023 1082 m.
36 Yenikoy District-Field 3 38.85192 - 40.61748 1080 m.
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The base sequences of the primers used [23]

TABLE 2
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Primers Base sequences (5’ — 3°)

ITS5 (F) 5> GAA AGT AAA AGT CGT AACAAGG 3’
ITS4 (R) 5’ TCC TCC GCT TAT TGA TAT GC 3’
trne (F) 5" GGT TCA AGT CCC TCT ATC CC 3°
trn f (R) 5" ATT TGA ACT GGT GAC ACG AG 3

Molecular diversity parameters among individuals

TABLE 3

Molecular Diversity Parameters ITS Region trnL3’-trnF Region  Co-evaluated ITS +
Total Sample Count 36 36 36
Total Belt Length 693 206 899
GC Ratio (%) 48,9 432 45,1
Protected Regions (C) 654 177 826
Regions with Variation (V) 39 29 68
Parsimony Informative Regions (Pi) 8 5 23

TABLE 4

Genbank accession numbers for the r-DNA ITS and #rnL3’-trnF regions of the studied samples

Individuals of the Medicago sativa

populations

Genbank Accession Numbers

ITS regions

trnlL.3’-trnF regions

M. sativa — Kiiltiir 1
M. sativa — Kiiltiir 2

M. sativa — Kiiltiir 3
M. sativa — Kumgecit 1
M. sativa — Kumgecit 2
M. sativa — Kumgecit 3
M. sativa — Ekinyolu 1
M. sativa — Ekinyolu 2
M. sativa — Ekinyolu 3

M. sativa — Giivecli 1

M. sativa — Giivegli 2

M. sativa — Giivegli 3
M. sativa — Biiyiiktekoren 1
M. sativa — Biiyiiktekoren 2
M. sativa — Biiytiktekoren 3

M. sativa — Garip 1

M. sativa — Garip 2

M. sativa — Garip 3
M. sativa — Cayagzi 1
M. sativa — Cayagzi 2

M. sativa — Cayagzi 3
M. sativa — Ormanard 1
M. sativa — Ormanardi 2
M. sativa — Ormanard 3
M. sativa — Celtiksuyu 1
M. sativa — Celtiksuyu 2
M. sativa — Celtiksuyu 3

M. sativa — Saricicek 1

M. sativa — Sarigicek 2
M. sativa — Sarigicek 3

M. sativa — Dikkoy 1

M. sativa — Dikkoy 2

M. sativa — Dikkoy 3

M. sativa — Yenikoy 1

M. sativa — Yenikoy 2

M. sativa — Yenikoy 3

MT765216
MT765217

MT765218
MT765219
MT765220
MT765221
MT765222
MT765223
MT765224
MT765225
MT765226
MT765227
MT765228
MT765229
MT765230
MT765231
MT765232
MT765233
MT765234
MT765235
MT765236
MT765237
MT765238
MT765239
MT765240
MT765241
MT765242
MT765243
MT765244
MT765245
MT765246
MT765247
MT765248
MT765249
MT765250
MT765251

MT772100
MT772101

MT772102
MT772103
MT772104
MT772105
MT772106
MT772107
MT772108
MT772109
MT772110
MT772111
MT772112
MT772113
MT772114
MT772115
MT772116
MT772117
MT772118
MT772119
MT772120
MT772121
MT772122
MT772123
MT772124
MT772125
MT772126
MT772127
MT772128
MT772129
MT772130
MT772131
MT772132
MT772133
MT772134
MT772135
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phylogenetic relationship among the Medicago taxa,
which are grown in different geographical regions,
the Mega program was used, and then the molecular
variability parameters among the taxa were deter-
mined (Table 3). The DNA sequence alignments of
12 x 3 individuals were evaluated by using the X ver-
sion of the Mega program. The DNA sequence align-
ment of all the individuals was conducted subject to
the statistical analysis within the scope of this pro-
gram. The GenBank accession numbers, where the
investigated taxa were gathered, are given in Table
4.

RESULTS

In this study, a phylogenetic systematic study
was carried out to determine the genetic origins of
the populations belonging to the species by using the
molecular data of the Medicago sativa species grown
in Bing6l. The populations of this species were col-
lected from 12 different regions which were culti-
vated in the Bingdl province, and 36 individuals
were included in the analyses. Within the scope of
the studies, the DNA isolation of 36 individuals from
the leaf tissue was done by using the CTAB method,
and then the nuclear DNA ITS region and non-cod-
ing trnL.3’-trnF region of the chloroplast DNA was
amplified in the PCR using specific primers. The
base sequences of the obtained regions were ana-
lyzed and their genetic characteristics were com-
pared, and then the information was obtained about
the proximity and distance of taxa from each other.
This study is important in terms of being the first mo-
lecular based systematic study involving various
populations of the Medicago sativa cultivated in the
Bingol province.

As aresult of the research done from NCBI for
the Medicago genus, the base length of the ITS re-
gion was found to be 650-700 bp, #7rnL.3’-#rnF in total
and the base length was 120-150 bp in total, and in
our study, it was found to be of similar length in ac-
cordance with the literature. The analyses were per-
formed with the X version of the MEGA program
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and the method that would give the best result for us
was selected from the Find Best DNA Models step
of the program. As a result, it was decided that the
Maximum Likelihood method would give the most
accurate result of the tree drawn with the Tamura 3-
parameter step. In addition, two different DNA re-
gions were evaluated at the same time and a complex
tree was obtained to achieve a more accurate result.

As a result of the calculations made with the
maximum likelihood (ML) method, a total of 899
base pairs were taken into consideration and the
number of variable regions (V) 68; The number of
conserved regions (C) was 826 parsimony number
(PT) 23, and GC ratio was 45.1%. These calculated
values are given in Table.1.

Individuals were grouped as the base sequence
of each individual representing each population (12
groups) and genetic distance between groups was
calculated using the Tamura 3-parameter base
change model of the Mega program (Table 5). When
we look at the distance values between the groups, it
can be said that there is no distance value between
the populations of paddy and culture districts
(0.000), that is, the closest populations are located in
these two locations. The highest distance value was
between Ormanardi and Sarigicek localities
(0.0172), which means that these two groups are the
most genetically distant populations.

Regarding the populations used in the study
were not from the spontaneous populations, but were
obtained from local clovers grown in the Bingol
plain. Some of the samples used were the products
that were produced as a result of cultivating the seeds
from the ancestral grandfather, (progeny), while the
others were the plants obtained by planting the pur-
chased certified seeds.

The nuclear DNA ITS and chloroplast DNA
trnL.3’-trnF sequence results showed that there was
a significant similarity between all the individuals
studied according to the phylogenetic tree (Figure 1).
There was no significant difference between the an-
cestral seeds and the products of certified seeds in
terms of these two regions studied. The variable re-
gions seen between the populations were not

TABLE 5
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g2 | M. sativa KYSEE553.1 GR488614 1
M. gativa kumgecit 3
M. sativa kumgecit 2

. sativa gariptarla 1
&

[=]

Il gativa gariptarla 3
M. sativa gariptarla 2
M. sativa ekinyolutarla 2

M. sativa ekinyolutarla 3

M. sativa ekinyolutarla 1
a4
Ml.gativa armanardi 2

Il sativa armanardi 1

Wl sativa orrmanardi 3

. M satiwa buyuktekaren 1

<{M.sati\ta buyuktekaren 2

M. sativa buyuktekoren 3

M. gativa cayagaz 2
M. sativa cayagzi 1
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M. sativa cayagzi 3

[ M. sativa diktarla 1

W sativa guvechtarla 2
M. sativa guvechitarla 1

M. sativa guvechtarla 3

] | M. sativa diktarla 3
. sativa diktarla 2
M. sativa yenikay 1
N | M sativa yenkoy 3
. sativa yenikay 2

. sativa saricicek 2

L M. sativa saricicek 1

M. sativa saricicek 3

M. sativa kulturmah 3
M. sativa kulturmah 2
M. sativa kulturmah 1
M. sativa celtksuyu 1

M. sativa celtiksuyu 3

M. gativa celtksuyu 2

0.01a0

Trigonella filipes KJ530714.1 Trigonella suavissima Jx 1342181

FIGURE 1
Maximum Likelihood tree showing the phylogenetic relationship between individuals

sufficient to separate the individuals from each other,
that is, the mechanism of the speciation. The gene
flow between the populations continued. According
to the tree, the Kiiltiir neighborhood and the Celtik-
suyu are the two genetically closest groups. These
two groups are also the main origin for other popu-
lations, indicating that other populations were de-
rived from this group. The bootstrap values of all the
branches were above 50%, which means that the tree
branches were reliable and the intertwined appear-
ance of the branches indicates that there was no ob-
stacle in terms of reproduction among the popula-
tions.
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As a result, although local clover genotypes
that grew in the Bing6l plain show morphological
variation with respect to each other, the rate of this
variation was not sufficient to allow the formation
of a new species, but it was thought that there were
changes observed as a result of the adaptation to the
environment in which it is grown. The products of
the seeds derived from the certified ancestral seeds
were genetically identical and did not show any dif-
ference.
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DISCUSSION

The aim of this study was to determine the ge-
netic proximity and distances of the Medicago sativa
from each other and to identify interrelationships and
phylogenetic relationships using the sequence anal-
ysis information of the non-coding “#rn and ITS” re-
gion in the chloroplast genome of the Medicago sa-
tiva species. A phylogenetic systematic study was
carried out to determine the genetic origins of the
populations belonging to the species by using the
molecular data of the Medicago sativa species grown
in Bingol/Turkey (A total of 39 alfalfa fields).

In terms of results, our study parallels other pre-
vious studies. Vysniauskiene et al., [24] studied hy-
bridization analysis between subspecies using chlo-
roplast DNA and ITS sequences. The length of the
aligned psbA-trnH region was 545 bp, and a survey
of this region revealed two single-nucleotide poly-
morphisms and four indels. Different haplotypes
were found in the plants of subsp. sativa and subsp.
falcata (H1 and H2, respectively). The plants of
subsp. varia exhibited two haplotypes corresponding
to each parental taxon. The length of the aligned
trnS-trn2GS region was 483 bp, and only one indel
of 3 nt was detected. This polymorphism also
showed a taxon-specific pattern, with a three T nt in-
sertion being the characteristic for the plants of
subsp. falcata. The surveyed length of the trnL-trnF
region was 525. And in our study, we found it to be
650-700 bp, trnL.3’-trnF in total and the base length
was 120-150 bp in total, which was found to be of a
similar length in accordance with the literature [24].
They did not find any polymorphisms among the
taxa that were revealed in the sequenced 348 bp frag-
ment of the ITS region.

Havananda et al., [25] also revealed mutually
exclusive sets of cpDNA haplotypes (in the rp/20-
rps12 and trnS-trnG regions) for these two taxa of
the M. sativa-falcata complex [25]. However, the re-
sults of the cpDNA analysis differ from those of the
mtDNA analysis performed by Muller et al., who
showed that subsp. falcata shared all the mitotypes
with subsp. sativa [26]. But Vysniauskiene et al.,
found that, another the low genetic differentiation
among taxa established using nuclear (ISSR) mark-
ers also conflict with the observation of taxon-spe-
cific haplotypes of cpDNA, which was different.
Moreover, they did not detect any DNA polymor-
phisms in the studied fragment within the ITS re-
gion. Their study showed also indicated that the
studied infraspecific taxa were genetically similar.
This result is in parallel with our study.

However, other quality and efficiency studies
on alfalfa for our region also emphasizes the im-
portance of Medicago species. Previous researches
made experiments in different region in Turkey and
other countries about ADF-NDF. Karakdoy et al. [27]
stated that the cultivars, Delta and Azzura, could be
successfully grown in the continental climate regions
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of Turkey, and they could be also used in the breed-
ing program of alfalfa to develop alfalfa varieties
with high winter resistance and high yield and qual-
ity of forage. Sezmis and Giirsoy [28] determined
that the chemical composition, relative feed value
(RFV), net energy lactation (NEL) and metabolic
energy (ME) contents of the alfalfa in Erzincan
Province. Their results showed that taking both TDN
and nutrient contents such as NFE, NDF into
consideration based on Erzincan’s conditions,
hemicellulose, the second harvest at the beginning of
flowering of alfalfa used in ruminant ration as a
forage source may be recommended to first harvest.
Oten et al. [29] experiment was to determine forage
yield and quality parameters of alfalfa genotypes.
Their study general combining ability for total dry
matter yield, crude protein rate and relative feed
value in alfalfa were investigated for all genotypes.
Seven genotypes showed statistical significant in
terms of total dry matter yield. Moreover, seven
genotypes showed statistical significant in terms of
crude protein content. In another study Oten et al.
[30] were determined The forage yield and quality of
new alfalfa genotypes in Antalya. As a result of
research, eight alfalfa genotypes were determined
and selected for alfalfa breeding program, reason for
their superior yield and quality characteristic. Budak
et al. [31] stated that breeding high yield and quality
alfalfa varieties and increasing cultivation and
production has great importance for any country.

Most of the literature studies have been poly-
morphism studies of the Medicago sativa species.
Our study was conducted on the investigation of
phylogenetic systematic features, which have not yet
been be studied for the Medicago genus, either in
Bingdl in Turkey or internationally. In the current
study, the Medicago taxa did not differ significantly
in the parameters of the genetic diversity. Our study
gives important results in this regard.

CONCLUSION

In conclusion, although the local clover
genotypes grown in the Bing6l plain showed a
morphological variation relative to each other, the
rate of this variation was not sufficient to allow the
formation of a new species, but it is thought that
there were changes observed as a result of the
adaptation to the environment where they grow. The
products of seeds dating from ancestral and certified
purchased seeds were genetically identical and did
not differ.

In the current study, Medicago taxa did not
differ significantly in parameters of genetic
diversity. Our study gives important results in this
regard.

As a result of this research, original data was
obtained for use in new scientific molecular studies
on the taxa of species Medicago sativa in differ

FEB
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populations, and provided the haplotypes of ITS and
trn regions for the same taxa in Turkey for the first
time in the GenBank database.
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