
(Bromus spp.),-fy9f rp JJk*.1.gblJtf Jo (4.tg{Jlt €9ij

t*,.,-p l,+ui rt#r, c.lj-,{ F

odL*

(#J * Ji -iL;" g,6,6-S 6,.r-,1 ,?t' € 6& -1t ,r5- a-yJr
1l ua y-l .-tL; ,S|llJ_S .c-l orlr llS .r:-:,a J-J b oU-l uJ 6lna,ey 1l

J-jl{-if :lp +t :y-, gJ )J-iS g ;!-j.,:, . J ,s-{4i Uf .S
6La+l,iy d-9l gL^-;l* jl ,S4_*, Ch-: ,-*y-_tS AWl: citi r-Sft-,1r

'';-t*$ .s!):l '^J*,+ J.J; b,_l tr -r: ,-r_l_rl ."t-!.f eV t_6-+ u-fu|
Lei -r: j-r ,ry.r,- ,g-,18k 6|tS *Jtt q pl$l ,*:-7 ;r-l ,-,i.k;" ,S -l,-J-rS

ojb 1{ jl d-_., O-la-l p-y -11 6,1Gb" .5[+JJL clrrS 4li _2}:-,n- .t-t}

.-*.,y,.JtLJ-tL^ : t'tB JJ,. ,,-)6yst l.iJi,,11 .-l-:r3 orli.:-l orj ,uily.>

y-lyr ,*4 ;r'-l 1l a'f u,*' .*-trK or[iil ,Sti&t -l o,*- ,-l[": ...r:-, +
.r6f _:l-e d_y-:,S SW:1, t.y" ,j,j>J

66n-f : k:+"+ .)Lr tr d'{-A.il:t', ab 'S ptz-l .iUt-t" .rLl-rl

:t d r,,-l .Jirj,, c^ia ;l G-e ol*-e _s.tp,t".6 J'_5f oJ-aLir ,_rj- i/_l dJ:i,

'l.:li,-S +n-l ;,"-e i-S S-. J!i" 6W^? cJL" -rr e_p, ,4..:';A C-,
I,r .r,S 4+j ,-\-! .l;.J-S ,J_l ;+. g_,,1.r,-1, ,.)i 6, { : ,-5:.3-ly:y Ly 

--,1r Lodf ,,_l oJi..i Cy-rl ltiJl 4-,-,i J jLel 1r L- ,t-l A-S.tK. rt-F i
J/-L C.f -tl \ -b \-f 6& J,"q ./i crUU", yr ..:-t .r-1*J rt-7,-1 y35

\Y\Ao-\'11 :.r:-.i i-t-t,- ,31.,4.gtt , tat(- .rl,4itu- ^ " , '-.Jt.r!a P - 1

\f \Ao-\ \1 .t/..f .Clt _t tatK., .rU=;"; ,**,.:--Y



olytJ o.':2 A$4 rsbd-f ts ,19-$ 7-i

) qlt b rb ylj +--lir j uJUo.. r;y,. ,_#y-sS .JJGj 
'|j )l ,{-y-tS SW l:

.r13i c.,..-r, u-!*el 6V* -,1.l orLir-l c-i1l) Qri .grr3L1,--g

.-)-E J &ti-*,riJt, A .?-r-JK .o.yJJ:d.$5 6bojl9

{o,rilo

J) t{;i L. j or-91 lF C-l u,"V olll )5 )-ft-f ,-*-f gtoz"-11 
-,11 .5rL-y rl-r-l

-,11 
.-riyl.r .#a 111-2 61,>13 GVay -5lS t .5.:L.":31 o-tya n' -155 g-l

rrJ, r) ,-JLJI..,* P tt 6>L-1, u-)Wl 1 ;9-1ta .&: .iUU, il d-l

a,,-l d-'- jl ,f-rs-t r*:.a .-tL; CVi-F .r>*\ ctf: o-ssa t^d-jS ,.,-l

jS ;iiya J ,#i "t13 .iULb" t.s-r .t-# -rr r-! 6 -r:-*a l"d-f

afJJ-fJ; ,"-lU : 6S4 C!- ,i*:' 1r 610-t5lr, .,UU" ;'-., '$;

JlJt<-! s ,;JsJ' G-V-f L-t' :-# r) o-.:? C-l >-tr-r 66i-S 1l 6rl-r-;

'>-st' (\fV.) r.rt.a;r _,r+ J (Y",) ,)Ut<-a l Mirzaie Nodoushan ,(\fA')

,(\110)Hill ,(\1oo)Bamett L-; ;tStL';.:.r[J!"* * -,t .,:.-l azf

,.5rjrL, P *Orr (\ttV) Dunn j Yang i J (\qqf) Nagano'waska

E i s a*t--:6 6L$^f a-.h :t "r.+ +-l 66i-F 6tsV--r ,' l!-11

,JLr -.rr tFy .#trt J &i LF .-.1 &-S u-2r LAdJS J,-l ,rtij ..L."tj

_rb;L _;r "-Ll L5$-rt.i, il JL- tly.f cf-fJJ 66t-6 ..ck;" 15q:i-.?

.(\fA, JUK..-a s 6EA) -r-!;r d_y-:S

r &3 tl ,t+"-t .-irn ! 6li-6;E. dt#)t ;til .e--.r,a yD,:.t'. 
'f:Ur.

6k;^f; J a#y-sS *J u:"j -.rr ,jUU" ,6ln_rS 6. S6lst 4y
4JU, 6 ,z*l a:sf o;t' .#y-sS o,t6 ,b sl Cys-r, u-a -;l;' GVif

.r-!rf c.,Uit" y-l 21 6\e,a),; ,bV



(\) \t o1lj JIJ-I Jg+ ! ttrt,lt tJ CJ,rl J djj cr[aJit ...:r.13r, r.LJLrr

l+irt I olr
yS 9 tfr_r c/_rJJ. u,a 6lae;33 U-tr J U-J;lf Jl n13 ,::
B. B. cappadocicusrB. persicus , B. tomentellus Eromus hankegnus ,)'V

gbr{ .'u.t, fl-l.il t+i .+y-rt5 cJtJU", q + 3 u.,ti:il B. sterilis l inermis

,Sp. ,Fl, st :*-t GV il5 Gstt, s u';i )-t:'. F eG \ F t-:-r

6bd-r dtdl -;^.:jL d,- Ubt J rl-|..i 1bdl3ry -11 ,*, ."!"t-i .rl: -2lj si-r

.JlJp q) ,|6-fll Uti .lrt*" -,1r la-ct- Y ,.i.t q lJ t+i ,J*,,1 Jt- 1r

JtS^,1r elL Yl. ti Y' OJ, q,J.t5 6.:;-; sl ,-t',3 orb lli (tt^*,y*,

Jr.-l ! f.ar5-.1 !-lt-r+ -11 ,- ubl 1: .-r.iJt-i orb ;lj (y-2U Jjl^') .-t:5 c-"s

,Sti&t.f#tt-^ U ,:lrK,:;L qJt J.ja-i .gLr -1r Jt"i .J,- .i--rr--rlS

)lj ASIL' lsf J A ,t:.*.JLnd;*j A-t+",l 
'':--t 

rr)t U- ! .-!.r,-rf
j o,t) g-t|. 4;{* r-,L- ,,4 

-,11 
,.*,L, 6jUU" 6\JJL ;pt- -rl 't', 

.Bf

JrL e:,;pl-u '.r- fttl kJrL y-l 11 61'>t.-{'-e Z-fu-:*3. oi..'lq

.-t$; rl-p f-r) ,gl4-rs,ttst y .rUU"" :s-r n-f ,'o -,11 ,j-ltrk !-[:,
q .*1U", r-r-f gt+J-lt- c/F tr V:i-r:f ..5 "<--F s 6 tt 6tai1l. Jp
,V$-r-sf F J* rL..il J,-l-11 orLi;l \.u A-5,;l$l ,r^r.7 -r-J* ol.--r

_,11 o.rLi:-l ti .-t-i-s :lf +* :-s.2t u"'(,-ea,' J .tt-f Csi\ u. s! ,S-r-il-{ c^j
.4f -tlf +6 4y 

'py-sS 
dJUt cri+! dL^{iJ-i, -,11 6rl"u c.,L-c)tll ;-,-l

s Alf dy'f o.t-.i c*.1, c,,Lry-bl lJ -t J L^niJJ".r-l-ll 65li'--,1 t ,

.r-eJ 6L-1-21 l-s F tt-r dt-d.*""' -: l^i-F 6J.jl-L-2-

p-1 uJtt, 4j' 6l-anf -rl .i- f 1lf y-t'-l 4sirsf rL-l ft.' "l:ib 
t

)s-r G& : u,i-S ;a c-rly 
"fu.:Ut-t" ;,-l -11 rlr"' 5 t4ii jl '-1J

Otetbl -,11 o:lt".l L ,.!l oy 6ln; .,r# ./)t ;tK.l .r*-l-rl c.a; uJtt



,tttJ J,,+,-jl*u,Slurif .1t ,p32$ (i 01

G{Ltj

6UA * ,t-*."rir-r cS-rj-r[ dL;, asL- 6l_11> tJU- :1;" 66n-S

1 B. tomentellus Bromus hankegnus 66n-F ;l c/-t#:'-? q

& U-F.(1 -r o o-rl.r .gkl(i) (Yn =lx=[Y).:ilr d; B.persicus

B. sterilis r B. cappadocicus E. inermis 664-f jl ,_t_Le=r-r 4;g.1=J-_*,

,g[l;;-F J)s- 6ta;.ea.(Y I \ .yL"--l 6ta15.-r) (Yn =Yx =\1.).:.-:b c;1--

dl..}.i )J- jl l-r cS{-9l,,lr : A$*_r it- J5 p B. cappadocicus lB.inermis

64A1ft 3 t; ,!- Jt -p B. persicus ij1 ASl -)r .(Yn =\ t r YA ) ,lrlr

1l u.;-. s:,64,|',-j!t, CF t o9)t-c.(Yn =YA J lY):b ctt*i-l 19- _,11 l_1

"r,-.rr5 ""uLL y 6,1.j-_rL,il C-b q JJL 6rl.t*,- ,&Jtt ,y 66i-f
-lr .:-'li f* B. tomentellus nJ< ,i)t- 6t-6::*.? .(L I \ ,\ o.1L-.! C;t<J(;)

dlLij 6ree;l_r t V31.r.rf ,t+l -b :t c_WsW 6lsl> Vsty;J rl-t*;

."fi:y ,r---,1r;5

15t{j:i.-+ : l"i-F ,* d-rl.SJi .Sl+;ti; .#y-t5 cllL6 6Lae,il -f -b )l

,1. .*t-tS r,r-,;LE g.r.c U-A..t_s-rS .rrLL c/)J sy' 6Lauf JJ|:i,

>tr tSWXtK _,11 .r,-Lrd_r .4tf or.ati {Jt.,A : -rj,fu_r c5t#.+.-

.IlloJti 4jlJl1 U \ o-,;L--i 6t.jJ5*i y) oJ-aLLr



(l ) \ I .1lj JIJ-I J&+ t 'pt 
!t^Lf Cy'rl 3 .5=:;3 rrti=i*- u,5e7. uWi

6f a4+i g rb
6t-$1'*? t tu.n,S dttS 6VSj: r GU-*, * .rt 6 6>L^1 7i;;

Ut h'-lt- )> ssJ-> -l cStl.r,-U, t trU lJ tg;i ,.J,-:f oJ-aLj,r Lf-fJJ. J!r.,

1l u4-s ..'+'Je Jt "7;? i/-l 
.iJ:* 66nf 6At*+."*l o)J*, ;t"?'

)i jl j-f ,S:-r*Jl c/t- dl;t, dtgl -l Ott[,UJl -2t 12jS ,*-U,]U
..l.:rr'r,r1a;

tr .SIC-F dr:.t 15l-d)^t ;t+l ,cS-rj* *- .E -rl ,-r a ;,-l 6Lar;.e5 c,,jLA;

q lJ t#)t L, ,J-l t Q*;: qra,) .r1l- qly )Sa' I l-2 u*)\-el -il-tol

rl^-- 
-,11 

,,_"j4sS A6fu f..a -,11 
S ,_*-r.J-Li._f r9J.*.r 6eV ctt-$:'-+

;,-l -11 ,rst- \*,-S oJrL.Lr dL*, ,S.l.d-S ,fr .*AtS dJLii d:+:- ,g.l,4il-f

,rLl,<J t -lf -b ;l ujltb ,.Fly tt EyJJ.,Jri? d!t, ,S|l.i.J_f 6 r:-.1 ,".1

C-1JJ. CVi-S JI:i, dt$:*^? ,)Lr.,rr 64-[,ii .sf iln .lt1ut y. a
.o-l or9^j artj 6>t."t J ,#3,r.Jr .rutt .,1: ly t6;.'--a ,',-ljl orLt-l rlt(.1

€yJJ Gtetj-F -,11 
e,il:*, dt$.'-- cJe-;r -,1r )Fy 6-ijyy g- :t u4

&Jt.b, .r-!t 64Ait \ 4y oi,_1 u. dt$ L- At jl ;u *tt,e
jl ut:-t ,-s ,-#t-sS sW-t-t, ! Clt dLi, gbd-r S: ;;*i)-tt:v
6)r-t' L..j-j c.r-l -rr ,F-Jltt-r ,SW j: J. 6#-*,il -l cs-rJrL, 7-b

..:-l



t-ayr. J.-? -Li.-- -Sou/ ,, it-tS af

!.

(2n:2x + l:15) Brontus sterilis *rS 3;UW SWs)y:f :\ olL--i lS-.x



(\) l\ 0..,t; JIJ-I J<b t r*,/ fl^li< Cy,.'l 3 .(t::3.rU;".; ,3rj1 uL'J -t

r2n=4x = 28 ) Bromus inermis $jS,$$V cSVil-rlf :l' o.l[-i,,i(i

Bromus hankegnus l$ ,fi$U SVsi-rl-S :1. .1LJ ,f(j
Qn=6x+2=44)



!Y), r*. i : -si -2 rS ar

r2n =.6x:12)Bronrutpersie'tt.t *.J gjl.lb jv:)-fJ J o o)'r*-: _l-g

' 
urr,^u., nurt"r,,,,? r,-5S g;Lr'u" ,svs:ys) I . j!-." j,s*:

rZn=6x=-ll



(l) l\ ..rL"j JIJ-I JK> t ,*t lb6 C>{-t J .(;:,i oligi;,r.:.rj3r, +.1{., I

eu.
,"r.u py -t O\U, .,Sf y rrJl dt- t;z ,s\--r.st -(1ij* cr"u .\\"v. r.1 .g ,crLar:

.,Jlrnc,t(ll:,g _11x1-!S o.r-iLjb

Bromus .?-f i_f ,5+i t* u-Jl.\fA. .o,o:l-1g_-r5 s.7,r/1l u,_l;ra,7,6Et.s
.Y - V :o\ olL-3 ,,-f n)U-: r:-^tk.!.+:, .ru> 62Vi 61aJ,3.1-11 o:Li,il L.tOmentellus

,F-ilery s 'ivl5 
4JU" .lYA' ,'9 ,.rl-1g-f J . .a1S4tJ C-,Fs-u u'-lyn

- YV : o!,,j s:t- s *j:h .(Bromus tomentellus) L,.J,JJ r*y,6 jl .;ter.--a

.YY

Barnett, F.L., 1955. A karyological survey of several Bromus species.
Agronomy Journal, 47 : 88-91.

Hill, H.D. 1965. Karyology of species of Bromus, Festuca and
Arrhenatherum (Gramineae). Bull. Theorey, Bot. Club,92: 192-197.

Naganowaska, B. 1993. Karyotypes of five Bromus species of genera
section. Genetica Polonica. 34: 197 -213.

Mirzaie-Nodoushan, H., Zebarjadi, A.R. and Karimzadeh, Gh. 2000.
Karyotypic investigations of some (Bromus tomentellus) populations and
their karyofypic correlations. Iran. Journ. Bot. 8: 287-298.

Yang, G. and Dunn, G.M.1997. Mitotic instabilities in tetraploid, hexaploid
and octaploid Bromus inermis. Can. J. Genetics and Cytology, 19:550-
553.




