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T.L. = Total length of chromosomes

L. = Total of long arms

S = Total of short arms

TF% = Total form percentage

S% = Releative length of the shortest chromosome
D.R.L. = Difference of range of relative length
T.V. =Total volume

Lesls Jdowi 5 4525 5 (2 9Ky S0 Dlalllas (2
10 65 2 5l abie (3Bl glad shw sdalis 5l
il acalsl 3 i an § WSe Ll 51 5 Olsusl ol g3k
Sleo g s 5 Soled 458 n lap s 505 S oldas
sk il o5 Ik esisns S o dsb ol ) i)
oSS S5l o ol S 4 iy (695l s oS (550
sloms 405 a gl Lap s S a5 o sk il
O sl e 550 Lol sl Lot S
s S s 0 Sl S o s Ol S )8 5 e
Sl a8 b 53 g, Sl eslitad b Lak S o )8 anslis
50l sy g Lsa S S o 52l S J s 2 5 OA)
s Ol 3 (Y Jsds) s S aseis (VF) Ol
i b gl el Sl eslinad Uy glad 8 S
remd b asals B (Vo) STpss 5 S el S
JS oz V) TF/ 5008 JS IS8 DR a5 5058

) Jpdm) 3 s W)X iy S Jagin ke 5TV 155

Y¥O

P93595 B 4 (5
Y0 Sods s 03yl g sla sl Gled i ad> e s luzl
A sls S, 5 Il e s s Y s s el
osls pined el LS 1) e aiy; Il (ol Cogr
Jome S ety s e 33,8 b jles iy 3lse BTG
¥) $5olS edis el Jpdons a5 ke aad o L]
s e (el Sl G VIS e
Sl VY S 4 o e 3 baasads s (1345
e e R e L T
S ISt Jpdoe s o haie OF L Lol S
Yo B0 e w (Fo°C gl 1) 051 5o 5 iz Jle 5K
O Laa i) e LS 0313 15 (655 @ ann) aids
Aol SIS e pi e S dade O 3 4ids 0 Sds
RSy P [ S E P E PO oIS RUEEN
5 s S eslinnl £0°C gbes Ol 53 4ids Vo-V0 e 4

.uﬁﬁw;&aw%gﬁm&\;ﬂ\ym


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.19.1
https://jstnar.iut.ac.ir/article-1-660-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.19.1 ]

oo Ol 53 s i il LA S TS 5 ebdelS Olaseie Y Jd

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S dﬂjf}lﬁ

508 Jse 2 S sl o £35505,S Sl S o el 68 e ol
\Y m+ Y sm Lo sbl YA b (55 520 5k o> H. bulbosum
\Y m+ Ysm Aol YA Al Oy o) ok 5o H. violaceum
\Y m+ Y sm Lo gl YA e Dls sl s H. geniculatum

V m Ao sl V¥ JlS 9357 s H. spontaneum
V m Ao sk \¥ Jl S A s H. glaucum
V m Lo shos \¥ S S yexa 5 H. distichon
vV m Ao shes V¥ e sl H. vulgare

boTu@uﬂLﬂpg)m)\\‘m‘\)mp@xm;
3,05 & e ilazasils (Yn = ¥ x = YA) du bl 5 gla S
53 « H. Geniculatum s H. bulbosum « 55 33 5,30 55 .(\Y)
5) Blos S pdlel g 5hl 5 gl S, el Sldlas 31 glosly
L s Al e ol adlas ol aaes a b as (1Y
ol &l Wlazasls Ao o 1y 658 55l & Sla )y
Gl S CH. violaceum «5 58 finssy ol ol bl
el L3 Sladlae 51 5 eiS Al a5 il e skl
R N A W T P S PRSI PCRE A P
B s Iy et 53 (4) 3l O plie diles S
FOLKes 50l sy olal oS s Ol Lol rassy
A hlS €S e VM 5 )lS Jse b Sl A shas 55
4S (Y ) Ll o VYm + Y sm 55,8 Jse 5 sl
b s i gl S el Sl il oS G
Uilails Sle Lo 8 b e alais 53 15 e 5l 5 Olite
s b oS 355l Gla s b L s (F) Ail e
05,5 b me YM+ Ysm +Vst | =il 5> 455 55,8
ool 48 s a8 CslS anslis (Y) 5505 & plis
Glras S ads as ol Olis A el sl b s i)
Sl a8 (Y dsd) L,8 o 5l 3VA OIS s andllas 550

Lﬂjafjﬂk—“)°>}—’u)mufj)‘}ﬁj;6w"ug"u'l‘

.wlemwwae)wc;ﬁjlua;w)uwuz*

Cou gl
<H. bulbosum L. JoLi s> a8 i Jagiy ol 5o
H. geniculatum s H. glaucum Steud « H. distichon L.
H. spontaneum H. violaceum Boiss.&Huet. All.
(W) LSl ! 556 wlwl s aS H. vulgare L. 3 C.Koch.
o=l A 88 (SIS e p 2o se LS plulis
s H. violaceum  H. bulbosum 45 Saw 45 315 OLis axlas
S s Yn = Yx= YA L a bl 5 H geniculatum
Vol gl JS8) Wae Yoo = Yx=1F L agglos Sos
H. geniculatum 4 S a_w 55 LS Sllas 4 S (O
Sl Olpl 3oL sl gl H. violaceum s H. distichon
P
A sb 5 &8 a3 S sl 0L alidelS sl )
S 5 dlw J H. violaceum s H. bulbosum 45 S 55
Soled s e AL s IS H. geniculatum
S S ST 25 5o sl mha ekl 5 asises S
aS sls oles H. distichon s H. glaucum « H. spontaneum
S (Y Jsd) b oo p 33505 S VY Lo shos 655 4 ol
55 OFSFANAY) wal e 3 sl 158 il oS A
aJ_HSJ._iU o5 ol @l:u' H. vulgare _gy5 55 5,540
edlel (Tn = Y x =1¥) dyshus 15 0T o5 (oladllas glo

Y5


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.19.1
https://jstnar.iut.ac.ir/article-1-660-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.19.1]

oo Sl 3 (Hordeum) s> & 8 Cin oo 5,1 andllae

el b 93 B, 4 g i il LGS 5,8 O,W LY g

0235055 R FSE S o/e ofo) = o/0e °/0Y — ©/49 Voo

H. bulbosum
H. violaceum
H. geniculatum
H. spontaneum

<Y H. glaucum Y A Y A ¥ A
H. distichon
H. vulgare
y-¥ \B Y B Y B ¥ B
>¥ \ C Y C Y C ¥ C

H. bulbosum & 6 flﬁﬁ.bj (- e H. bulbosum & 5 gs 35Ul (I -\ |2

Yn=¥x=YA

H. violaceum & & fiﬁﬁ.bj (C-Y & H. violaceum & 8 5 gun 560 (A1 - ¥ K3

Yn=¥x=YA

YV


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.19.1
https://jstnar.iut.ac.ir/article-1-660-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.19.1]

VYAP g/ (@) Jl ol / r.u}Q Jdl/ mb@ba‘,dj)‘,l.&f 0_943(_9-‘-9

H. geniculatum & 6 flJf‘,.lJ.il (C-Yv & H. geniculatum & & j ge 56le (I - ¥ Jss
Yn=¥fx=YA
r::l'i.-'l

H. spontaneu

L8 P8 pul (0- ¥ s H. spontaneum & & 5 gon 36k (I - ¥ K

Yn=Yx=\¥
K

.l-*r.ﬁ'-"l }
(“)f.ﬁ"“.‘ (-0 s H. glaucum & 8 5 gon 5l (W) - 0SS
Yn=Yx=\¥

H. glaucum <«

YYA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.19.1
https://jstnar.iut.ac.ir/article-1-660-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.19.1]

oo Sl 3 (Hordeum) s> & 8 Cin oo 5,1 andllae

H. distichon & S ¢ £ 5| (0 = 7 JS&

r-l.I‘-"I

H. vulgare & 55 f'ﬁﬁ*' (C-V &

U_~’~| J_,.Irlau_n sz_?ujlj:,a %’}l)ls é‘)‘) J‘<'.'.b u»})j.aj)s
S a s by W MNIA L o553 S YA slaa S
Ly VAL sley S lavgie 5lAde o S 9 H. bulbosum
Ols5 o opl pbs () Jsds) AL e H. geniculatum & S «
Jsb Sl e g 5,8 O, il b s S s
Aol e FalS o es5ses S YA Gl S s iley S
O B Gy O3 OOl G b s ax 2 e S

SLaas S TF s s anslin 558 0 03558 ilay S Lo sie

H. distichon & & ; g 5l (I - 7SS
Yn=Yx=\¥

H. vulgare & § 5 g0 56k (I -V IS5

Yn=Yx=\¥

el Jele 5o Laas Sl ol 5ol 130 e dai s
LS Jye 5l Jrole el L S ails 51,5 LelSS
Ol aalllae gl oS al oo 350 Soales
OLEs asssas S YA slas s TFaw s aslia (5)AL e
iS58 a0 by FH/FY L TR w5 o i 45 das
4y by e TV LTF o5 lhie oy S 3 H. violaceum
2 aScplaar g L () Jsds) AL e Ho bulbosum & S
SAYL G 58 O edn Ol AL 220 TF o) a

YA a5 S 53 4 S H. violaceum 45 S ) ol o


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.19.1
https://jstnar.iut.ac.ir/article-1-660-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOR: 20.1001.1.24763594.1386.11.1.19.1 ]

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S dﬂjf}lﬁ

s Sond Hoovulgare &5 ol by Sl (6 50 e s FYOY L TR o)s (i 45 das o QLA asiges S VY

Aok e o oa g L WAL e H spontaneum S5 4 by YI/MY

Ghls sy 0 a5 u il 2i 0 TF dsoys o oSyl

salaul )40 CL.O

el.<..f;_'o|3 45));&;5 OJ&:JJ uQUL«.’ CB’L@\ 6}53 ML’ULiL:’. -9 f:.u‘"_}ﬂ 9 L;{:Dj C}J ch.‘bLs CIRAY R RAAAN r céJ.:A\ 2

Ol

aebOLL e slls 4l plas slasltle 5o g (Slogu SIS as5505,8 £55 5 S5 s o NTVY 5 (G550 Y
Oy ol (535U 0dSE3ls (LS 3ol | i)l

(el S5 L) bl aslBOLL L0l 5l 5o s pU) 51 (2 bl s 5 (3le i) ) ATVA L (gl Y
Olgiol o2l pobe 0SSl

oISty ALS Slatw (5,553 asbOLL .0Vl 53 Hordeum iz Sl s 5 Slatnn ooy 0 NTAO T smle ¥
Ol ol o sle

L oles Kan b Ll Ol OleLS (slapli San 5 YOV L5 O jibae 0

CM\ Al bt )8 walobly (Hordeum vulgare) <5 s Sl 35 51 & 5 (K85 5w (oo 2 MTAY L diOls gy
e S 5 ol (g, 5LS sl (bl

7. Darlington, C.D. and A.P. Wylie 1961. Chromosome Atlas of Flowering Plants. George Allen & Unwin LID.
London.

8. Datta, M. and B. Agarwal 1992. Intervarietal differences in karotype of tea. Cytologia 57: 437 — 441.

9. Dewy D.R. 1979 The Hordeum violaceum complex of Iran. Am. J. Bot. 66: 166 — 172.

10. Gennur, M.N., S. N. Kadapa, A.F. Habib and J.V. Goud 1988. Karyomorphological studies in Asistic cotton II .
Karyotypic analysis of species and races of Asiatic cottons based on nucleoli chromosome and symmetry of
karyotype. Cytologia 53 : 107 — 114.

11. Goldblat, P. 1987. Index to plant chromosome numbers. Missouri Botanical Garden 30:149.

12. Goldblat, P. 1991. Index to plant chromosome numbers. Missouri Botanical Garden 51:167-169.

13.Goldblat, P. and Dale E. Johnson 1995. Index to plant chromosome numbers. Missouri Botanical Garden.
69:130-131.

14. Huziwara, Y. 1962. Karyotype analysis in some genera of Compositae. VIII. Further studies on the chromosome of
Aster. Am. J. Bot. 49: 116— 119.

15.King, R. C. 1974. Handbook of Genetics. Vol. 2. Plants, Plant Viruses and Protists. Plenum Press, New York.

16.Levan, A., K. Fredga and A. Sanberg 1964. Nomenclature for centromeric position on chromosome. Hereditas
52:201 — 220.

17. Rechinger, K.H. 1970. Flora Iranica (No. 70). Akademische Druk-u. Verlagsanstalt Graz, Austria.

18. Stebbins, G.L. 1971. Chromosomal Evolution in Higher Plants. Edward Arnold Pub., London.

YOo


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.19.1
https://jstnar.iut.ac.ir/article-1-660-fa.html
http://www.tcpdf.org

