
):99pt jf ooGi-rf q tf9rc c/ifa" 4 {sf+t j tf teto-isl

;{ {.9fo;.25 Akif,f.*

,t6lr, c-li-* ;rr- J gtl ,s-*o eV,t.,;t..,.a >t.l

t6u u,u.vfle

.*f -rlS o)lL, :.;i, un1-t ,.-l 1> Festuca arundinaceatr' .1 .=*tI

y';j--t jl .r, .s *.5 tS t er.)J 't'-l ,:: ):rs-61 -,11 SDS-PAGE .t-r,

GL)i ,u' c;.?Jt.;L^-u! L-r- .r.,i "1,-.5i 
Jj ,r Lei -rJlt -r -,,{ .51'r9i 6Wst,

)y* (JoL-:Se,Ji ,33::53* .5t-ariL 'A:;- 5Lar*.1-L* ;l u-. 'c-sf -)S

.-"f jt azi >-t-y Ul flt ! -e t-r$L ,,-l

c.:n-.-- 1: LaIiL )U*i .J,-:JS "$LL Jj 6y ,1 j.Sst it c^j'rJP' YY 13e 1:

-b ;t-l ,l 7t::- 1\ o.lu..: .g-23ig* +'^-? J )J, t'6::*.-- y-L -r1 u! 42210 uzLV

.:a; ,'*; €r) J) a, t-2 t-6;'^-a ,r5lo'3'-9; a,-;.+; jl ,J."f e-tr .)y )l'b- ;'-r:5 ,-9111r

JL-l ,1 ,;t- oS M-S :lS;,-Li u-: .i- 1r .r1;t- c5Lt*--:- cgJrJ'uJr JJI J5

: bG f 1l .-r--: ,5-2iig"-r c.r.^+ o!' 4L?U J'-;i:: ''l Le'i elt S * V:' :j-j
.:-,9, ,r-1t- C-5.-a dr-

,yj, 6lor.7! tSVist, ,6\dr; a,-;a.,- ,t5,':*i ')191;91 :6-gLf 6bojlj

.SDS-PAGE

g-.:J, "-i5-::t: ,rr 1! "tSi-::t, , jW - \

\f \Ao - \ \1 ,r:-1 oJJ;-,ev JqK:? c,t4r--. ei,bl* -\
.jrb .5..:;t, ,g|. -':t "64:1, ,;lr4; -r



)L.6l.r;i C$U;tttl(ll ;l rrt:- .l tt lJ-':.i €+.." d jt;j LrJ ''t!_rl
ftY

4.,1r.
4J c..g? ,,_l -,11 ,*-*Lr- ! 7Sl;- ,SlL:,_i ,-/lf &_ Festuca arundinacea

./_J+ 6l_2ls +,f ,t_t .t-$.r _,11j .rLi-",.| ,_f (+ 4;l** o.lf ,S-_ olJ;e

,-r3z 4SJ^-e ,.5t- Lll_,.l ;l u*J rib L ,S:6 j*.d-+.,1l -.,jL, -?aJp;
(L,l .5tt.r::5 cJU> r JV t{ -r=J-l ,}V c-.1tL J-a G\* J-i,$}e

.(\qqq ,,ilJt<^-o 9 Hannaway)

,_;-_Vf J'b ,s;bl _11 ;b(o t-d-9J* ,Slt l_t ./U '#e 
F. arundinacea

db:a ,6jq 6W),ket5ryr, yr c-.6.a ,1i,2t .(\lVO ,Gordon) .- ",1 orr5 r.,i;
4y laS_fV 3 .'i 6lalr^, .tao:[ tt;f ,t+^lJt ] &,JlJ, jes ,-iK

;l u1ltjliS.(\qq\ .JlJt<^a e Charles 3 \lAy,Wasser) rf,r,-,lj o:r;-.*l

6tP $t s t* &t J -t'J ,56-t 1*-f ,?-s: f_,,r cgltl: 5 .,.ri

l-$'f 1lr.! o.rl;',".1 tJ-f (fr Olrte \,:F, J"U JU; o.rirJr:iL- 
"ja6

.(\qqA ,Hampton y Fairely)

ggta;'^-a -,11 .5:l.t'; -r) '#: L, .r[-jJl J d.JU. L/JJ ;_l ,;)
-,11 

orl;- .'l l. u+-:V d..:-.^? J+ J )J.S .j!t, .-gta"tK-:";_,1 ;l F. arundinacea

'->*l a:sf osf :ty:-Sl
-,11 ..51'L&=- 6Lrorb )t"-_l s Ctsieo 6lt Wsl j.t1s-;SJl

+ s >-S e lli orli;l tty ei-t osf r 5 c*l ,ru {-{-1JSV
,r19ilf) .' -l {iU- 

-t'., .r^Lf .<Jtd* g144;b 
c.r:.t -1r oJ;,-ly u1,2r,e

'(\\"!YA

c5loFi sWs-t, 61-293.r"91 .51^-5Jl -,11 orLl-.-l .917 .r-Ll ,!:
.-f-l q .Str € bi C=rt- 

't-, ; .rl.rJy t**.--U 6 c,*l g,-l 6,t;.a;^b

jl;3 rit-i)L;l -e .itat*:; st CtV F"_t".j _r,_t, taft ;,_l 6 c.*l 6,_l .,, _sr^,aj



f i.rt".'! \l .tl' llJr-l JS.+ t..,-,r !i"S g1"rl e d=ij.rE*ir- 
'J}J), 

l,ULri

st nD,:. )* ! 6 Ws-t, .ta\ ,t-Fg a*'-li" tftt9-- t 6 .)Lati rr:.t J)

ofV f"--t*- jl ;-b -: F L'-l; 31 6le.e-e ^. d.-it J Jj ,5,- .f-lr

AV '*-rgl -.,ti -r) .- *,1 ;5... ,-riti; J,-l .$JU:" f"1S-- :l ,gt q .lu,-L-j.f

CWst JJ, Jtalj .-r-tr .J,ry u'-l a-e 3 >,' )l ,E; t- l+i J.*, 3 o-llJJl ,l,4,Ji

;fr \\2' €J. , .$11: sj f'1<- ! dlr-r .h :t l5 .r::...o .)-.rUi

yr .1131 )^c a'. cg:t:;L .Jtdj Jl ,Jy=l * tt ,:ly,_Sl-r il-r-l 6tr.r*;

'?J 
6 US oly'; t4i 3 .--l A<"- * s,-LArit .r"? lFl f--t 6t-s12"

.(\fVA ,43ilf):_,11.: r-eee ll.13 .iU1=l

2tgs-#l .s tsSjsstr J \Si t (\qAO) Lester-eBulinska-Radomska

J) Jr {4-; F. pratensiss 4tL,lf,t F. arundinacea 6 rJrb ol"j^j dsa
.rt-tU1l F. gigantea \ i-S J) ..',-l dsa,S)tr gj-l-t-^ .-v1l> u^,aV aiL

.r^r./ uL.i.J trljFtj ir-l i.,* \ jt*r33Jat

,5ta;.*.7 e. tfry gt+lt,ij SDS-PAGE es-t -tl orLi:-l t ;; ..;ra,; ;-l 1:

.J$f Jli &Jt!, s gl_211 sly r.b t'y

l+.&t.r g ofg.

uJtL" r.13r ,S6ri-F J t'6i,.7

,>l;2i; ,*? 9 ,gla-eyy g 6 F. arundinacea u_$ :l c4'^-= I yi

S!c;{31, * t, '#: Uf --- -,113 o:r--x f^l/ rr oJtj dK CV s t6J3i-

.(\ .rL"*: J-l-t+) *-S :lS d\rl )ry t4 qglor"-!



1Jr,. rgl,fi c$3il:tslll -11 .:tr- .l q lSF c.*i d fsj Lis ot-11 f'\ t

tfi*tpl sLJtL"

,_f-Jl;9;: .Jt ^.-S ;t5 a, ;jb-- ,-*l tr t:1 s-5Jl rl SDS-PAGE s+J:

J gil-u G-l:-t L-t J:.iJ ! ,t ss y-l ,gl7l -r: jli :-1j" 6Qj* la'

.c-l o-L; A-iul (\rA. ) ,dlJl,(^a

)tg.c-SJl )l ,j-V 6borlr ,p : +.*
)te ?Je L- )r;,-> J -\rf .t-Lti J; 9 t_r-, dLn$! S6* rl-r*: l-til

1,,-J+ OV S;, cgt^$q :F .a:f 
"zX- '#st 

+i3- ;r t-a-[L ;_l

a.,lrl ;r .rrrK k-=--- Ji j+ S *.fu; ,L'.;-. .r-el; 
-_r 

.:,oli,_r c-r^-
.r-t-S o4>* -iua :t-o q J*" ,-Ji ;, 9i sF l& ; .(,- rJ-e L -r.jL -f :_r+
11 o1 6laj*' J k+..- \,ti 6ta)- 5 -r-"i c--* GtJe op_;U:-iiJ-, al-l t
s.ty-l tl .$rb.rr J55 u#s-t, 61"$q ,-i-l,:i" c;t*l-" jl J-V ,-gto-;:"

tl;\1| )l .-u-t-S orLi:-,l UPGMA stss ! 6161 4r_)z! Jg G)J-e od-JV

.(\fA, ,jlJt<-a J tfs-t G-D)) I: orLi:-l 6l6f a,_r-ni 1r JMP

C..*r 9 6LLi

u#st- dt^$q.grUK"U.r: orAli- $U YY L/)-/. )-,13r i*+> 1 .lly rl
-2r YY oyL*i -Ut j (.g-US 6q!l) Jj g)tr _1r \ o-2[.^; -uq 15 sy o12.a y_l a,

rl-u ;_,;'i=l ,gl.sB 42210 u-rE d-:++ .,*ib _2lj (6tl ,5$;l) Jj 
",.,_1.

.ty rS t-$.*+ J_t, jl e-t:.:- C-i:t4- u#S-t,61"$tf rllo- 3 ryH .,+l'3ja fit?

,J:6. o-loli- -ik;" dt*--- 6L^-ti! ;f. 6 ,St* "<^;^ 
-9-_ 2\ ); er-a

.-tj:;l .r,3U.r ,*51; .51r1: ,JeV .9t^$t'.



Y i.rti t\ -r'[ .rly-l J<+ t.fJ, Jtrg ai'41 J 'd':;; .rU;-- ,:l3'L'utJ zl

.g1";=r SWs-t, P t\ ,#i a-[^oG L- a,L:j ol;.1 ,t:f ua;* )-W !

6Laorl: G\,-rf a'-;.. jl J-e\> e.l.j .$; ltdl 6\utr 4'-;: r-u

.l-rr-t .;Jj a:-: J) 4J k+k-- +5 .ta:.r' it! (\ 
"JL"*r JK-r) 6-:lgsF\

-a)C i^:*4-- j Barraco -a)C e-'i'4-? J exJ- I Dovey 6)C dk+"?

;,- 4lrtr ,y";^S .JSf )\; ,&-t 4:r) J) t-6.*"- \it 1 e:-> "('- ;r pl'J.r1

.lJ* sjzJ Jt":-l 6 ,J CU.,1 .f:F c-.1'^? 3 Barraco A)C c--:r--?

J/-F J-u-f J JEl,=- c-=-.? .r-?* .-LA)cr' jf; l+i u- \1 S;':-.5+;

6 :y pLJ.,, ,l)V d-?-.? J JK -S c-:a^- i,1:l "Lrt, d-.r-4,.silr lJ 4Lpl'i

j .J*l c^:'^+ J) ;,-l 1-t, .gl.r"=i ,Jk-!-t:l JI-KJS cgtgj -lr c;j[ij o-[-or4Lli

Lil 6"-;l -w"-S -sli' a:->.<,- J) ,-5:- f ! 6)c csF:*^? 6 ./-l+i;l
.$r./ jLL i ly la.5^-1 y

uJt!" :13r 6t+:'^- i.{ o.;Li J ./t-l -\ czL-"l cl3{

ItKJ;nF. arundinacea

DoveY ,z;w ir F. arundinacea

JEl,=- dri F. orundinacea

A2210 .r-)w Lt; F. arundinacea

i-t-; o,s- F. arundinacea

er:;.- {jJd F. arundinacea

77 7r*- xr; F. arundinacea

Barraco u+;w o"r F. arundinacea

f 
U; .rt.r{- xr; F. arundinacea

Gr

G2

Gr

Ga

G5

G6

G7

Gs

Ge



)L .sl.r;i CWsl)ttsrdJl ;l .:!i:-l ! tJJj i,:..? rj ;S;;) 73,; att-3j ftA

€1
G3
\rc
u,
G4
G2
G6

lr aJ

G9

6lr UPGMA ,-itt + g:l+tr \H )l kV ftf u-rjr -\ o.;L*i .[5J
rrJtL. r;.5" dtfta.? t5.1r ;.rg9;$l ctW

yb 6lor2*3 sWU )*s.Sl Jl ,I-V t'b.Jut{ -Y o.,L-,r ..fS,.!

l5_.:-i ;l cdl,6,:..?



frq Y irl r tt .rl- irll.l JL+ t,t t Jiu,g C\-.1 t dol; crUti-l ,r5J' t Ut.i

6)f.5*'l'ti"

J t4<+ sti.r*.,.. a*jt A3j-y_t' 3 S.tj d:+ dtrK$ q5 -rl d.-_l"c+

e+ fF rt5r )l o?s a, c,rirj*J 6sl- oist g-l 6lt-l yr ly L 6 et,
.t-F,_s jl:y-r! r fa $rF f:: ci-,rt(^-o n-S € -,11 

5 c-"y'

611;o

,.1.q ,rl;j €J l-*2 ..r'$ J-&-r .<.i"t^t-=- .\WA ..: ,r-;9ilJ -\
..Jka.rl ot(3;b .rl,t :;l

&: d c.\:tt.\YA',.r-i ,ff ,S-t-t ..1 cc^,u-r-x c.TcrsliJu ,./-V-t' -\
.1-1g1y9l -11 orLiil \ (Haloxylon spp.) Ltt Ji:r., ,5t-F:*.? ,ss sff

.Cly s k$r- ,>liri; e*3t ,,slt-l dt JL^ti Cy.."l J c(;Jj .:"8;
\-v,Yt J--

3- Buliska- Radomska, Z and Lester, R.N., 1985. Relationships between
three species of Festuca sect. Bovinae (Poaceae). Plant Systematic.
Evole. 153:175-182.

4- Charles, G. W., Blair, G. J. and Andrews, A. C., 1991. The effect of
sowing time, sowing technique and post sowing weed competition on tall
fescue (Festuca arundinacea) seed I ing establishment. Australian Journal
of Agricultural Research, 42: l25l -1259.

5- Fairely, D. T. and Hampton, J. G., 1998. Forage seed production. Vol. I:
Temperate Species. W. C. Young . III. 287-297.

6- Gordon, A. H. 1975. Electrophoresis of Proteins in Polyacrylamide and

Starch Gels. New York, Elsevier.
7- Hannaway, D., Fransen, S. and Copper, J., 1999. Tall Fescue

(Festuca arundinacea Schreb.). reported from Oregon State University,
pp.20.

8- Wasser, C. H., 1982. Ecology and culture of selected species useful in
revegetating disturbed lands in the West. Washington, Department of the
lnterior, Fish and Wildlife Service, Office of Biological Services,
Western Energy and Land Use Team. pp.375.




