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Karyotypic observations showed that 4 species including 0 scorbiculata, 0
melanotricha, 0 aucheri subsp. teheranica and 0. oxyptera have 2n=16
chromosomes and according to the basic number ofx=8, they are diploids. 0.
oxyptera has got the least total length (31.07) and average chromosome
length (3.88) but the most TF% of 36.43% which refers to its most
asymmetrical karyotype. The karyotypes can be divided as lA (0.
scorbiculata and 0. melanotricha), 18 (0 aucheri subsp. teheranica) and 28
(0. oxyptera) due to Stebbins classification.

Feridoon Ansari, Agronomy Department, Agriculture Faculty, Azad
University of Karaj, Karaj, Iran. -Parichehreh Ahmadian, Agronomy
Department, Agriculture Faculty, Tehran University, Karaj, Iran. -Abdolreza
Nasirzadeh and Ahmad Hatami, Fars Research Center for Natural
Resources, Shiraz, Iran.

Key words. chromosome, cytogenetic, flora of Iran, karyotype, Onobrychis .

.:>1.r.1 jl J4 ~,.hlloSlr..r J;"""I 4..1 £. ~l;.JUIS .r'Jr. J IJ"Jj.Y'J.? .rJW

..,..l> .M.>IJ dj~ W.)I~ ,.:>4.M.>I o~f. 'IoSJ\..,.a.i1 ':>J~)

p jI .:Ju,l$ .:.~Ij~~ u'L..~ )~ crU iSu,r~ jI ~ ~yo:-.r iSU,i,.f ~l:; Y-Jl5' ...Jlh.

0. aucheri subsp. i,.f t .s ~b .:JL:.;u,i,.f '-;-':l:;Y-Jl5' cr).J'. .~~ •..•.•iS~lj,,-! J •..•.•j,.,..st"
J..l.:..:-.o> pj.rJ'? Ii is\)~0. oxyptera J 0. melanotricha .0. scorbiculata teheranica

~).r iSU,..:,.f .:JL,.. )~ ...J:,~}•..•.•~~ ~h~u'u,":'.f (x=8) cs"Jj.rJ.? "!.4 ~-~ cr'L...I.r.

~ ,~y. TF% <J'-~ L.I rj) J5" Jj. <J'-rS iSl)~ 0. oxyptera ":'.f ,...Jlh.

":'.f.T~ ,IA oJ} )~ 0. melanotricha J 0. scorbiculata c S Stebbins is-W,0J}cr'L...I.J'.

.r. J ..w} )} 2B oJ} )~ 0. oxyptera ":'.f JIB oJ} )~ 0. aucheri subsp. teheranica

<J'-j.:J)L<:.l; TF% .:Jlj:" <J'-rS ~b ~ ~r:r iSU,..:,.f .:JL,.. )~ 0. oxyptera ":'.f cr'L...I <J'-I

.~y. I)~ I) '-;-':l:;'y-)l5'



182 Ansari & al.

Introduction
Onobrychis Miller is one of the valuable plant
genera in Iran because of Its vast variation. It
has 56 species in different parts of the country
(Rechinger 1984). Sainfoin is nonbloat-
inducing, resistant to alfalfa weevil,
comparable to alfalfa in both forage quality
and average daily gain of cattle. Sainfoin
provides earlier spring grazing or hay
production than alfalfa, but generally has lower
regrowth and total seasonal yield than alfalfa
(Kidambi & al. 1990).

A vigourous breeding program and detailed
biosystematic analysis of the genus
Onobrychis can not be carried out due to
limitations of time and facilities. However,
basic biosystematic information describing
parental materials may be useful, particularly
in relatively unstudied species, in developing a
well directed breeding program (Chapman &
Yuan 1968). The chromosome number of II
species of Onobrychis which exist in Iran
flora, have been reported (Table 1). The first
chromosome report was about Onobrychis
crista-galli (Darlington & Wylie 1955). The
earliest study was a report on 0. chorassanica
(Rahimi & al. 1999).
In this paper, we present chromosome number
and karyotype of 4 Onobrychis species in flora
of Iran, which belongs to Fars province. These
4 species have not been studied before.

Materials and Methods
Table 2 gives an overview of the species used
in our study and their locations. All plants and
seed samples were collected from different
habitats of Fars province. Voucher specimens
are deposited in the Herbaria of TARl and Fars
Natural Resource Center (Shiraz). Seed
samples were germinated on damp filter paper
in petri dishes. The best results were obtained
when fresh root tips were pretreated with 8-
hydroxychinolin 0.003 M for 3 h. Other steps
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in cytological preparation followed the method
reported earlier (Sheidai, Ahmadian &
Poorseyedi 1996) using 2% aceta orcein. 50
mitotic cells at the stage of metaphase were
chosen to determine the number of
chromosomes of a species and lOwell
metaphase cells were photographed by an
Olympus BX 40 photomicroscope to determine
the lengths of long and short arms of
chromosomes of each species.

Table 3 presents chromosome numbers and
some karyotypic features of the species. Total
length (TL) of a genome, Average
Chromosome Length (ACL), Total Form
Percentage (TF%) and mean of r-index fOI"
each karyotype were measured. The degree of
asymmetry/symmetry of karyotypes has been
estimated (Stebbins 1958). Drawing Idiograms
of the species were made in Microsoft Excel
97.

Results and Discussion
The somatic chromosome number, 2n=16,
were observed in 0. scorbiculata, 0.
melanotricha, 0. aucheri subsp.. teheranica
and 0. oxyptera (Fig. I). total length and
average chromosome length varied from 31.07
and 3.88 urn in 0. oxyptera to 39.88 and 4.98
urn in 0. gauba, respectively. The longest and
the shortest chromosomes also can be seen in
0. scorbiculata and 0. oxyptera respectively.
TF% ranged from 36.43% in 0. oxyptera to
41.36% in 0. aucheri subsp. teheranica (Table
3). The karyotypes can be divided as IA (0.
scorbiculata and 0. melanotricha), IB (0.
aucheri subsp. teheranica) and 28 (0.
oxyptera) due to stebbins method. The most
asymmetrical karyotype is depicted by 0
oxyptera (Fig. 1; Table 3). Karyotype formula
shows that many of chromosomes are m type
and some of them are sm type.



a e . some c romosome num er reports 0 no lye lis species or ora 0 ran.
Species Chromosome number Source

0. crista-galli (L.) Lam. 32 Goldblatt & Johnson 1998
o crista-galli (L.) Lam. 16 Goldblatt & Johnson 1998
0. chorassanica Bze, 14 Rahimi & al. 1999
0. cornuta (L.) Desv. 14 Goldblatt & Johnson 1991
0. galegifolia Boiss. 16 Goldblatt 1981
0. haussknechtii Boiss. 16 Goldblatt 1981
o micrantha Schrenk 16 Goldblatt & Johnson 1995
o ptolemaica (DeliIe) DC. 16 Zoharv 1972
0. pulchella Schrenk 16 Goldblatt & Johnson 1995
0. sintinesii Bornm. 14 Goldblatt 1981
0. tavernieraefolia Stocks ex Boiss. 16 Goldblatt 1981
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Table 2. Onobrvchis taxa and their locality in Fars province.
Species Locality

0. aucheri Boiss. subsp. teheranica (Bomm.) Fars: Abadeh, Shorjestan.
Rech. f.
0. scorbiculata Boiss. Fars; Abadeh, Oehbid, 2300 m, Nassirzadeh &

Hatami 77814.
0. melanotricha Boiss. Fars; Shiraz, Bamoo National park.
0. oxyptera Boiss. Fars: Arsanjan, Arsanjan, 1750 rn, Hatami &

Nassirzadeh 78413.

Talbe 3. Karyotype details of Onobrychis species (T. L=Total Length of a genome, L=longest
chromosome, S=shortest chromosome, ACL=Average Chromosome Length, KF=Karyotype
Formulae TF%=Tatal FonTI Percentage)"0'

Species 2n T.L. L S ACL KF TF% Class
0. scorbiculata 16 39.88 6.39 [3.27 4.98 7m+lsm 39.24 IA
0. oxvotera 16 31.07 5.14 2.52 3.88 5m+3sm 36.43 2B
0. aucheri 16 31.58 5.33 2.67 3.95 7m+lsm 41.36 IB
0. melanotricha 16 33.04 5.19 2.80 4.13 3m+5sm 36.48 IA

By reviewing the literature, many of the
species had 2n=16 and 2n=14 but there were
some species with 2n=32 (Table I). This fact
can be seen in this study. It means that all
species showed 2n=16 chromosomes.
Acoording to the literature, the basic
chromosome number of the species studied, X,
appears to be 7 and 8 (Darlington & Wylie
1955). So the species with 2n=16 chromosome
including 0. scorbiculata, 0. melanotricha, 0.

aucheri subsp. thehranica and 0. oxyptera are
diploids.

The gradual alteration of TF% values from
36.43% to 41.36% might be due to structural
alterations in the genome. The structural
alterations of the different species might be
due to duplication or translocation between
chromosomes at a very early stage of evolution
(Oas, Basak & Das 1998).
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Fig. 1. Karyotypes of 4 Onobrychis taxa. -A. D. aucheri subsp. teheranica, B. 0. scorbiculata; C.
0. melanotricha; D. 0. oxyptera.
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Fig. 2. [diagrams of 4 Onobrychis taxa in urn. A. 0. aucheri subsp. teheranica; B. D.
scorbicuiata; C. 0. melanotricha; D. 0. Oxyptera.
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The present results clearly showed that the
Onobrychis species differ from each other in
definite karyotypic features (Fig. 1 and 2 and
Table 3). Remarkably, the maximum
karyotypic asymmetry is associated with the
least TF%. If an increase in karyotypic
asymmetry indicates phylogenetic advantage,
then the direction of evolution can be inferred
towards decreasing TF%.
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