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Vicia sativa has a confused taxonomy and it is considered to be in active evolution. This species is morphologically and
karyologically variable which makes its taxonomy difficult. In this paper we reported, for the first time in Tunisia, the
presence of the subsp. sativa based on cytological characterization. This new identification was based on the presence of one
metacentric chromosome marker pair in all the complements. All the accessions are diploids with 2n=2x=12 chromosomes.
The karyotype revealed one metacentric (m) and five subtelocentric (s) chromosome pairs and in one a SAT-chromosome
was observed. The identification of the subspecies of Vicia sativa based on cytological characterization has a great
importance in Tunisian flora. Therefore, to complete this pertinent idea the research of correlation between karyological
marker and morphological traits is our future aim which serves as important data base for further hybridization programs.
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INTRODUCTION

The genus Vicia L. includes approximately 166-200 species
found mainly in Europe, Asia and North America, extending
to the temperate regions of South America and tropical
Africa (Gaffarzadeh-Namazi et al., 2008; Heneidak and
Hassan, 2007; Kamel, 1999; Mabberley, 2008; Maxted 1993,
Meri¢ and Dane 1999; Raveendar et al,, 2015; Roze and
Rirane, 2013; Smykal et al, 2015). In Tunisia, the species
of Vicia genusare well spread. They grow in various
bioclimatic zones on variable soil conditions and are eaten
by animals (Hassen, 2000). The common vetch (Vicia sativa
L) is a forage plant of economic importance. It is a species
with variable ploidy level with basic chromosome number
ranging 5-7 (Culot and Rabaute, 2009; Cceliktas et al.,
2010). Common vetch is polymorphic and includes
confusion and taxonomic uncertainty. In Tunisian flora,

Pottier-Alapetite (1979) and recently Nabli (2011) have
reported only three subspecies of Vicia sativa (amphicarpa,
angustifolia and obovata). However, the subsp. sativa has
been ignored. In the present paper, we studied four
accessions of Vicia sativa for karyological traits in order to
determine their taxonomical classification.

MATERIALS AND METHODS

The study focused on two accessions of common vetch
namely, VS15 and VS8 (received from International Center
For Agricultural Research In Dry Areas, ICARDA) and two
varieties (Mghila, a local variety selected at the National
Institute For Agronomic Research of Tunisia, INRAT, and
registered in the official catalog in 2004) and CV
(commercial variety introduced from France many years ago
to be used by farmers for forage and hay purpose) (Table 1).

Table 1. Origins and karyological parameters of the varieties accessions and of Vicia sativa L. and ranking

according to Duncan's test at 5%.

Varieties / Accessions Origin TL LA SA CI KF

VS T2 (Mghila) Central Tunisia 3.58c 2.80b 0.78b 23.40a 4st+2stet 2m+4st
Ccv France 4.17a 3.36a 0.81b 19.48b 4st+2stet 2m+4st
VS 8 Cyprus 4.24a 3.34a 0.90a 23.60a 4st+2sts+ 2m+4st
VS 15 Afghanistan 3.78b 3.08a 0.70b 20.40b 4st+2st+ 2m+4st

Values accompanied by the same letter in the same column are not significantly different at the 5% level. TL: total length;
L: long arm; S: short arm; CI: centromeric index; KF: karyotype formula
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Mitosis was performed on actively growing root tips. Roots
tips were obtained from seeds germinated in Petri dishes on
filter paper moistened with distilled water and placed at
room temperature (25°C) water. The root tips were treated
with 0.1% colchicine solution for 1-2h and fixed in Carnoy's
solution II (Jahier, 1992) for 24 hours at 5°C. The roots fixed
were hydrolyzed in 1IN HCI at 60°C for 20 minutes and
stained with Feulgen for 30 minutes. The meristematic area
was isolated and excised (about 1 cm long, zone of active
division located between region of cell elongation and
protective root cap) and crushed between slides in a drop of
1% acetic orcein. Finally, suitable mitotic plates were
observed and photographed under an optical microscope
type Hund (H 600) attached digital camera (12 MP BenQ
type) with 3X Zoom. For each accession, a karyogram was
constructed by rearranging the chromosomes in pairs,
ordered by size and position of centromere for chromosomes
of the same size according to Levan et al. (1964). Analysis
of variance was applied on karyological data using the SAS
program (SAS 2000) followed by Duncan’s test at 5% for
means comparison.

RESULTS AND DISCUSSIONS

Mitotic studies revealed that the two accessions and the two
varieties are diploid with 2n = 2x = 12. The chromosomes
complements of Vicia sativa accessions and varieties are
shown in Figures 1, 2, 3 and 4. All of them have a pair of
metacentric chromosomes marker.
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Figure 1.Somatic chromosomes of Vicia sativaMghila
(VST2)(a) 2n=2x=12 (Scale bar = Spm), arrows
indicate satellite chromosomes (b) karyotype.
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Figure 2. Somatic chromosomes of Vicia sativa
commercial variety (CV) (a) 2n=2x=12 (Scale

bar=5um), arrows indicate satellite chromo-
somes (b) karyotype.
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Figure 3. Somatic chromosomes of Vicia sativa (VS8
accession) (a) 2n=2x=12 (Scale bar = 5pum),

arrows indicate satellite chromosomes (b)
karyotype.
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Figure 4. Somatic chromosomes of Vicia sativa (VS15
accession) (a) 2n=2x=12 (Scale bar = 5um),
arrows indicate satellite chromosomes (b)
karyotype.
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Figure 5. Idiograms of Vicia sativa: (a): Mgilla, (b): CV,
(c): VS8, (d): VS15, (Scale bar = Spm).

Figure 1a shows the somatic chromosomes of Mghila variety.
One pair of satellite chromosomes is attached to the long
arm of pair II (Fig. la,b). Chromosome length varied from

2.07 to 4.78 pm (Table 2). Figure 2a shows the somatic
chromosomes of accession CV. One pair of satellite
chromosomes is attached to the long arm of pair III (Fig.
2a,b). Chromosome length varied from 2.4 to 5.2 pm
(Table 3). For each of accessions VS8 and VS15, one pair of
satellite is linked to the long arm of pair III (Fig. 3a,b; Fig.
4a,b, respectively). Chromosome length varied from 2.51 to
498 pm and 2.04 to 4.52 pum for VS8 and VSIS,
respectively (Tables 4 and 5). For each accession and variety,
an ideogram is given in Figure 5.

For all accessions the complement contained in majority
subtelocentric chromosomes. The classification of accession
and variety based on the total chromosome length, long arms,
short arms as well as the centromeric index is shown in
Table 1. Accessions VS8 (from Cyprus) and CV
(commercial variety) have the longest chromosomes
whereas Mghila accession (local variety) the shortest
chromosomes (Table 1).

Karyological data for each accession and variety is given in

Table 2. Mean and standard deviation of karyological parameters (in pm) measured on the chromosomes pairs of

Mghila (VST2).
Pair TL LA SA Sat CI Cp
1 4.78+0.90 3.99+0.78 0.79+0.18 15.74+2.58 St
2 4.06+0.43 3.28+0.40 0.78+0.37 0.90+0.47 20.43+8.52 St
3 3.60+0.50 2.86+0.45 0.73+0.15 20.49+4.03 St
4 3.40+0.46 2.03+0.23 1.36+0.30 38.77+4.71 m
5 3.02+0.42 2.40+0.35 0.62+0.11 20.68+2.47 St
6 2.07+0.38 1.57+0.23 0.49+0.16 23.61+1.92 St

TL: total length; L: long arm; S: short arm; Sat: satellite; CI: centromeric index; CP: centromere position

Table 3. Mean and standard deviation of karyological parameters (in pm) measured on the chromosomes pairs of

commercial variety (CV) varieties.

Pair TL LA SA Sat CI CP
1 5.20+0.59 4.65+0.48 0.55+0.11 10.50+0.87 St
2 4.85+0.51 4.26+0.43 0.60+0.13 12.32+2.16 St
3 4.55+1.26 3.60+0.95 0.95+0.48 0.90+0.47 28.67x15.3 St
4 3.95+0.34 2.254+0.17 1.70+0.20 41.80+8.50 m
5 3.75+£0.35 3.20+0.44 0.55+0.11 14.94+4.58 St
6 2.4040.20 1.90+0.13 0.50+0.00 21.90+£2.10 St

TL: total length; L: long arm; S: short arm; Sat: satellite; CI: centromeric index; CP: centromere position

Table 4. Mean and standard deviation of karyological parameters in pm measured on the chromosomes pairs of

accession VS 8.

Pair TL LA SA Sat CI Cp
1 4.98+0.58 4.14+0.59 0.83%0.11 16.92 £2.79 St
2 4.53 £0.37 3.68 £0.37 0.85+0.10 18.76 £2.46 St
3 4.32+0.30 3.57+0.23 0.75 +0.08 1.43+0.86 17.44 £0.92 St
4 3.94 +£0.26 2.35+0.13 1.58 £0.13 40.24 +£0.96 m
5 3.75 +0.28 2.94 £0.31 0.81 +£0.31 21.44 +£7.21 St
6 2.51+0.43 1.84 £0.38 0.67 £0.12 26.98 +4.73 St

TL: total length; L: long arm; S: short arm; Sat: satellite; CI: centromeric index; CP: centromere position
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Table 5. The average and standard deviation of karyological parameters in pm measured on the chromosomes of

accession VS15.

Pair TL LA SA Sat Cl Cp
1 4.52+0.82 3.82+0.76 0.70+0.28 15.64+5.36 St
2 4.18+0.73 3.62+0.65 0.57+0.13 13.78+1.98 St
3 3.80+0.60 3.24+0.61 0.56+0.04 1.10+0.26 15.23+£2.98 St
4 3.68+0.63 2.214+0.36 1.47+0.27 38.89+1.22 m
5 3.45+0.65 2.9240.56 0.53%0.10 15.35+2.01 St
6 2.04+0.41 1.5840.31 0.46+0.11 22.63+1.92 St

TL: total length; L: long arm; S: short arm; Sat: satellite; CI: centromeric index; CP: centromere position

Tables 2, 3, 4 and 5. The presence of metacentric
chromosomes marker in our studied material is reported for
the first time showing a relation between karyotype and
taxonomy.

Furthermore, our results are in accordance with those of
Gaffarzadeh-Namazi ef al. (2008), Sevimay et al. (2005) and
Cceliktas et al. (2010) who found that the chromosomes
number of Vicia sativa subsp. sativa included ten
subacrocentric (two of which with satellites) and two
metacentrics. Maxted et al. (1991) also reported that the
karyotype of V. sativa subsp. sativa has one pair of
metacentric chromosomes and five pairs of acrocentric ones
(the third one carried a satellite on the long arm). Moreover,
Navratilova et al. (2003) reported four pairs of
subtelocentric chromosomes, one pair of acrocentric and one
pair of metacentric. These authors demonstrated that Vicia
sativa subsp. sativa is the only subspecies that has a
metacentric pair in its karyotype. However, this pair is
absent in the other subspecies of the group sativa. According
to Ruffini-Castiglione et al. (2012), the predominance of st
chromosomes in all the complements indicated an
asymmetrical karyotype.

Conclusions: The karyological study of the Vicia sativa
accessions brought new information about the taxonomic
position of these accessions which were unknown before this
finding in Tunisian flora. Now these accessions belong to
the subspecies sativa. We suggest that the examination of
karyotypes such as conducted in this study is useful for a
better taxonomic classification of undetermined species.
This characterization is considered as a priority in order to
preserve and enhance the local feed and forages genetic
resources.
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