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Abstract: A karyological study was conducted of eight taxa of the genus  L. namely , ,  and Medicago M. sativa M. glutinosa  M. х varia M. 
polychroa M. hemicycle M. falcate  M. suffruticosa M. hybrid Medicago sativa falcata, , ,  and of -  complex. Cytological tools used as an attempt to 
found new traits which may be significant in classifying the taxa of the complex. The measured chromosomal parameters were, short arm, long 
arm, and total length of chromosomes, mean relative length percentage and mean centromeric index percentage of each chromosome and 
total genome length. Satellite chromosomes and chromosome type were detected and the chromosomal formula for each taxon was provided. 
The basic chromosome numbers in the eight studied taxa varied between; x=8, for diploid (2n=16); , ,  M. hemicycle M. falcate  M. suffruticosa
and and tetraploid (2n=32); , ,  and . Karyotype characters were significant to identify the M. hybrid M. sativa M. glutinosa  M. х varia M. polychroa
studied taxa. Detailed karyotype analysis allows to group the different species and to postulate relationships among them. The present study 
supports putting the taxa ,  and  in one group and treating , ,  M. sativa M. suffruticosa M. hybrid M. glutinosa  M. х varia, M. polychroa M. hemicycle
and  as a distinct species rather than considering them as subspecies of .M. falcate M. sativa
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Medicago L. is one of the largest genera in family 

Fabaceae with 87 species including shrubs and herbs (Small 

2011). Species are annual, biennial and perennials, widely 

distributed from the Mediterranean to central Asia (Nixon 

2006). Taxonomically, genus  belongs to tribe Medicago

Trifolieae, sub-tribe Trigonellinae.  species are Medicago

variously grouped based on morphological and floral 

characters (Small 2011). Relationships within the genus are 

not yet sufficiently resolved, contributing to difficulty in 

understanding the evolution of a number of distinguishing 

characteristics such as aneuploidy and polyploidy, life 

history, structure of cotyledons, and number of seeds per fruit 

(Lesins and Lesins 1979). In addition to the morphology, 

Cytogenetical studies based on chromosomal information 

may provide more information and are useful for taxonomy, 

phylogeny and evolution, of the genetic and breeding in 

Medicago plants (Sadeghian et al 2014). Both number and 

morphology of chromosomes were investigated extensively 

(Agarwal, 1983; Falistocco et al 1995, Calderini et al 1996, 

Bauchan and Hossain 1997). Small (2011) demonstrated 

number of problems concerning the reliability of 

chromosome number reports of the genus  viz. Medicago

misidentification, errors of technique (somatic chromosomes 

are small in  and not easy to count. also, satellite Medicago

chromosomes may be miscounted as additional 

chromosomes) and tendency to verify previous counts. In 

several species there are both diploid (2n=16) and tetraploid 

(2n=32) populations. The  complex Medicago sativa-falcata

includes subspecies that are partially sympatric and 

potentially freely hybridizing in nature (İlhan et al 2016). The 

complex was first recognized in Lesins and Gillies (1972). 

The complex is in the section Falcago and subsection 

Falcatae (Quiros & Bauchan 1988). Largely due to the 

millennia long economic importance, the taxa have been in 

the center of attention. Sharma and Datta (2020) examined 

the effect of heavy metal i.e. lead on . They Medicago sativa

founded that the toxicity increased with increase in 

concentration of lead. Therefore, they called for an urgent 

strategy to mitigate lead pollution for the sake of food safety. 

The taxa encompassed in the complex contain both 

diploids (2n = 2× = 16) and tetraploids (2n = 2× = 32), and gene 

flow can occur within and between ploidy levels. The most up-

to-date list of taxa in the  complex include: M. sativa-falcata M. 

sativa caerulea M. sativa falcata subsp.  (2n),  subsp.  (2n and 

4n),  subsp. x  (2n),  subsp. M. sativa hemicycla M. sativa

glutinosa M. sativa sativa M. sativa (2n),  subsp.  (4n),  subsp. x 

varia M. sativa glomerata (4n), and  subsp.  (4n) (Şakiroğlu and 

İlhan 2020). These subspecies represent the primary gene 

pool for alfalfa improvement (Humphries et al 2021, İlhan et al 

2016, Şakiroğlu and İlhan 2020). These taxa have been given 

the hierarchy of species by some authors (Lesins and Lesins 

1979) and of subspecies by others (Gunn et al 1978). 

Morphological traits such as flower color, pod shape, pollen 

shape along with the cytogenetic state of ploidy have 


