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ABSTRACT                        Cytological studies were performed in 14 populations of 8 Achillea species grow-
ing in Iran. A. eriophora, A. tenuifolia, A. oxyodonta, A. talagonica and A. biebersteinii showed 
2n = 2x = 18 chromosome number, A. wilhelmsii and A. vermicularis showed 2n = 4x = 36 and A. 
millefolium showed 2n = 6x = 54 chromosome number. The chromosome numbers of A. eriophora 
and A. talagonica are new to science and new polyploidy levels are reported for A. tenuifolia 
and A. wilhelmsii. Tetraploid and hexaploid species, they formed only bivalents in metaphase of 
meiosis-I showing diplontic behavior possibly due to allopolyploid nature of the species studied 
and the presence of control over pairing among homologous chromosomes. Multipolar cells were 
observed almost in all populations and species studied leading to the formation of abnormal 
tetrads and pollen grains as well as unreduced (2n) pollen formation.
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Results and Discussion 

Chromosome pairing and segregation 

Figure 1. Representative meiotic cells in the Achillea species studied. 
A-D = Meiocyte in A. eriophora, A. biebersteinii, A. oxyodonta and 
A. talagonica showing 2n = 18 chromosome number. E = Meiocyte in 
A. tenuifolia showing 2n = 18 and heterozygote translocation (small 
arrow) as well as B-chromosome (big arrow). F = Meiocyte showing 2n 
= 38 and one quadrivalent in Polour population of A. vermicularis. 
G & H = Meiocytes showing 2n = 38 in Abali and Quem populations 
of A. wilhelmsii. I = Meiocyte showing chromosome stickiness in 
Touchal population of A. oxyodonta. J = Meiocyte showing chromo-
some clumping in A. eriophora. K = Meiocyte showing micronucleus 
in (arrow) in Quem population of A. wilhelmsii. L & M = Tripolar and 
multipolar cells in A. wilhelmsii. N – P = Bigger pollen (potential 2n) 
grains in Chitgar population of A. wilhelmsii, Polour population of 
A. vermicularis and Touchal population of A. oxyodonta respectively. 
Scale bar = 10 µm. 



Figure 2. UPGMA dendrogram of Achillea species studied. Species abbreviations: erio = A. eriophora, ten = A. tenuifolia, tal = A. talagonia, ox1 
& ox2 = Touchal and Darbandsar populations of A. oxyodonta respectively, verm1 & 2 = Polour and Darbandsar populations of A. vermicularis 
respectively, bi = A. biebersteinii, mill = A. millefolium and w1-5 = Quem, Karaj, Chitgar, Damavand and Abali populations of A. wilhelmsii 
respectively.



Unreduced pollen grain formation 

Figure 3. PCO plot of Achillea species studied. Species abbreviations: erio = A. eriophora, ten = A. tenuifolia, tal = A. talagonia, ox1 & ox2 = 
Touchal and Darbandsar populations of A. oxyodonta respectively, verm1 & 2 = Polour and Darbandsar populations of A. vermicularis respectively, 
bi = A. biebersteinii, mill = A. millefolium and w1-5 = Quem, Karaj, Chitgar, Damavand and Abali populations of A. wilhelmsii respectively.
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