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Figure 1. Images of mitotic metaphase and ideogram in studied garlic populations, Scale bar=20pm
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Table 1. The descriptive results of karyotype in 5 garlic populations
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Table 2. Analysis of variance karyotype based on completely randomized design in five populations of garlic
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Figure 2. The dendrogram of cluster analysis (Ward) and standard Euclidean distance from karyotype characteristics

Table 5. Stebbins two-way table to classify karyotype

Cig )8 sdudiwd sly Stebbins 4 b g3 Joun =0 Jgio

£9399955 (nyS2sS JsblpisessS cn Sy Jok

S5y Armratio b gls pgjgegyS o

RN [0y —+/a% )

<y A YA YA YA
Y y—¥:) \B YB B ¥B
>¥:) \C YC YC ¥C

A (09i505)5 090> B slyeSl liea (ATF)
b olple aiyls puSle bl (50085 L &S Wgd oo 85
L 5 ol (e 4 398 Jole 93 5l (S5 (S0l
0a3ls lie (a8 (F) 3 maled g Wapgiseg,S 0s:
i b dAL) (0939098 (s O oylel
Wl g95b o Jsbo oyd (7S) pgjge9,S (nyelisS
@ o (ATF) I JS5 2oy jhde opyniw 9 (/L)
ol > GianlS g oplite by &5 D9 loyS Cumex

RXSHR Camd & gl 4 dg b gy ol

il (glodgize dx )3 pojgeg,S (1 ySasS A pgjgeg,S
Arm ratio b slapsjsegyS Comidy diws b (oM o 53
dpa 1) alle wbp )l (S )8 &l 55,5
& pas glie g5 09,5 WY dom > o ol
03l claygsh S sbay bl cunts g8
SIS USS so s g (AL) (eg5909)S 900 92 p)lazel


http://dx.doi.org/10.29252/jcb.9.24.137
http://jcb.sanru.ac.ir/article-1-945-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.24.137 ]

VY

IS8 a0y Clae (sl Jole 3 dS gy S 4 g |,
@) ony by culps VL r-value o (TF) S
#9j929)5 OB Jole plgsces g ol o] sg
(TL) poiges)s Job Claw pgd Jolo )5 0 ()lSpl
osbly 5> Cueal cpjtie bl (LA) w9t Jsb
Job Jole glpiedr Jole opl cod o 239y acumes o
o Job Cdo ipgw Jole g ad (5)lSEL o
» el dn Gl (ZS) pojses)S ouelisS
Sladgs w5 ) Jobs gl 3 biwer m owib)ly
ool g Cumex 93 o alold (i o5 b (L
dnoly 3 go iSls bl jolaleds cpicred )l 3439
bl sl plogl LB ellly g5 ol e S
&S 55 opSams e sdel Cundy Slulxe
sbown)lS b cpa g pldel by
sl gl s Ghes g glacen 5 ot

bl pilite s

b ole &y @i jl okl b jow 08) g5 (sl €55 (o2

S95b o Jgb dopd pdlie oy yidn ASb e Curex
9 (A1) (0959095 (19)> P92 (el aslis (/L) sy
Srcures 4 dlxm (XTF) uJS IS5 2o pd Hlide ug),.é
bewis)S cpiopliel sp 10 oy e 5 olaol
4 e r-value ude pyieS e e guwore
Yo Sl jel cpl & 2 Cdpn g ladol slacures
9 Olediol Camer 93 )3 (PEgiie dnely) (JolSS ax > (39
Cuzen & slaie r-value jlade pjidy abb o Céps
)o‘ O.’.‘ 9 Cal Uwy)lf O)lﬁj’ oJ.;.MoLJJJ e Sy Ql.c)f
Cluogad & dg b 2g Glw S b p d.\ub
oy g oladeol Cumer 93 L (loyS Cumed (g09j909,5
plsl Kb gd &5 g (S35 g CulB (p S (gl
Sy g oldol Camen 9 b lo)S Cumer o (SW
P S Wl g9l g weSjey Sl sbul el
odi dallas Caw 1 wlel 5 dafole @ o
(LA, SA, r-value, Al, DRL, TL, /L, /TF, /S)
35 iy 5 2o A 31 ey 288l pses 5 Jgf Joloe

&l

1. Alishah, A. and M. Omidi. 2012. Laboratory methods in cytogenetics. Tehran University Press, 188pp

(In Persian).

2. Arvin, M.J. and N. Kazemi-Pour. 2002. Effects of Salinity and Droui]ht Stresses on Growth and
t

Chemical and BioChemical compositions of 4 Onion (Allium cepa) Cu

ivars. Journal of Water and

Soil Science (Science and technology of Agriculture and Natural Resources)-Isfahan University of

Technology, 5: 41-52 (In Persian).
Science Congress, 23: 35- 67.

> w

Banerjee, N. 1980. Chromosome studies in some species of Allium. Proceeding Journal of Indian

W

15.

Gupta, A.K., R.K. Mittal and A.Z. Ziauddin. 1999. Association and factor analysis in spring wheat.

Annals of Agricultural Research, 20: 481-485.

J%hnson, D.E. 1998. Applied multivariate methods for data analysis. Dunbury Press, New York, USA,

567pp.

Hesamzadeh Hejazi, S.M. and M. Ziaeinasab. 2007. Cytogenetic study of Hedysarum species in

Qat%ﬁ"'( Irech)Jurc_es )gene bank of Iran. Rangelands and Forests Plant Breeding and Genetic Research, 15:
5- n Persian).

Levan, A., K. Fedga and A. Sandberg. 1964. Nomenclature for centrometric position on chromosome.

Hereditas, 52: 201-220.

Nosraty, A.E. 2004. Effect of planting method, plant density and seed clove size on yield of Hamedan

garlic. Seed and Plant, 20: 401-404.

Paszko, B. 2006. A critical review and a new proposal of karyotype asymmetry indices. Plant

Systematics and Evolution, 258: 39-48.

.Romero Zarco, C. 1986. A new method for estimating karyotype asymmetry. Taxon 35: 526-530.
.Roostaie, M., D. Sadegh-Zadeh and Y. Arshad. 2003. Evaluate the relationship traits affecting wheat

grain yield using factor analysis in rainfed conditions. Agriculture Science, 13 pp (In Persian).

.Sood, D.R., V. Chokar and J. Singh. 2000. Studies on growth, pungency and flavour characteristics of

five varieties of garlic (Allium sativum L.) bulbs during development. Vegetable Science, 27: 180-184.

. Stebbins, G.L. 1971. Choromosomalevolutin in higher plant .Edward Arnold publisher LDT, London,

216pp.

.Wa;%hatullah, M.K. and A.A. Vahidy. 1990. Karyotyping and localization of nucleolar organizer

regions in Garlic, Allium sativum L. Journal of Cytologia, 55: 501-504. _ _
Ya?_hoobl, E. and S. Malekzadeh-Shafaroudi. 2013. Genetic variation of Iranian ecotypes of Garlic
(Allium sp.) using karyotype analysis. Genetic e Novin, 4: 411-422 (In Persian).


http://dx.doi.org/10.29252/jcb.9.24.137
http://jcb.sanru.ac.ir/article-1-945-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-15 ]

[ DOI: 10.29252/jch.9.24.137 ]

Journal of Crop Breeding Vol. 9, NO 24, WINter 2018 ... ..ot 143

Karyotype Diversity in 5 Varieties of Garlic using Factor Analysis

Leyla Gheyrati', Parinaz Naghavi?, Hossein Zeinali* and Salahedin Moradi*

1- Assistance Professor, Payame Noor University, Tehran,
(Corresponding Author: Leylagheyrati@yahoo.com)
2- MSc. Student, Payame Noor University, Isfahan Center.
3- Assistance Professor, Agricultural and Natural Resources Research Center of Isfahan.
4- Department of Agriculture, Payame Noor University
Received: January 11, 2016 Accepted: December 24,2016

Abstract

This investigation was carried out to study the karyotype diversity of five garlic (Allium
Sativum L.) varieties in Isfahan Research Center for Agriculture and Natural Resources.
Kagloéype of mitotic cells in metaphase of root apical meristem in germinated seeds was
studied. The base number of chromosomes was X = 8 and all populations were diploid.
Experiment was conducted as a completely randomized design with five replicates and mean
comparison with Duncan's multiple range test gfat 5%) among the five varieties of garlic. Based
on Stebbins two-way table the Isfahan and Jiroft populations in class 3B and Bam, Kerman and
Hamedan populations were located in class 2B. Analysis of variance showed significant
differences for the total chromosome length, long and short arm length and the relative length of
the shortest chromosome (p < 0.01), short arm length to long arm length, differences between
the largest and smallest relative Ien?th of chromosomes, asymmetry index, the percentage of the
overall shape and relative length of the long arm (p < 0.05) which indicates the chromosomal
diversity in the populations. Factor analysis introduced three factors (first, second and third) that
justified more than 99 percent of total variation among populations. In first factor TF% and r-
value traits were identified as the most important factors while TL and LA traits in the second
factor were highly effective. As well as S% was the most important in creation of the third
factor. All populations were classified in two groups by cluster analysis. Bam, Jiroft, Kerman,
and Hamedan in the first group and Isfahan population in the second group.
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