
2t (Lolium perenne),-.ils F+" ?t'tj rt .5(Sjj drl'i cri*"

,s3-3lge:y crG, 9 a3 * srfJne .tLnl t SuW 9.t t9-P

' Ur;'7' ir'lu/c

o-t$a

6;!.r, t-t+-f 'trV -r "r$b 
6Lr.:j l gt!.,l ,#: Lr eu -2eD':-' t'.

S*C* .5,--r, .'b-b f:.-(- !,ra;t- #-51 r e) YA ,,r'rb CL- 'rj

.-r;Jf )lji u1U))l tsr Vf lrJl oE"a; f -t tt -slf; '* L i:i-a;.!"1'5

3--rti ,,-5lr er d:E,J:,, ,l 6-ilt:-r '>v-'" 6-rt' t 'Sb olc :fJ-"e

-.rka 2) F-sl->l ^iL 7!tl ,$t;r dL rlJ-"- 'r-L- 'Ft 
)"'- '4'JJ3

.4r-S sl-p irJtl, r;-y ,o$ .t;l:y gaa

r, \Wl JL 6Lr;.3 -rl .K- I -;) oJ.-3 6tS 'il*l'>l;4 I b-n-e 151-ocrb

L--? s r-t-'., CIJL :fi..e Lfr '4tJJu- 'f)-e 6l-;'s '''lKl4 J;ve

:-p,. Jlia lU ,Sl; l"---ft r gtirl .l! 61b ,rl-'" erl:;l '$J-i ..t-L--ll'l

;t> g;to1!rJ r*A f.rj -2r ,#: Lv trs f;u ns t'-:f cr'ot-:r 4-'Ju-

1l t-.agvY ,J-ll til;.Y ,,rl^el 6tr+iJ ir + r-;", tr .-t-!"f ,ij "*t-'t , )FJ'

, sy. Uj ,4tJS g--rtJ .slr er e)li .J,rf q-t'1, Lar;r .-rL-.,11 F

\Y\AO-\ \? :r1-1 oJJ> Olr$ ,4ly s tati, c,Uj"; +' '1" u)r 'ii9 r";'" -\



btJ_t Js+ t €., !r.tj cyrrr <.Jj \}tiJn'

aJL:l-t-- 1aiy 7lL1l,\ d,..? -s: aL- L-^' o-,ll"rjlcgl: db tr.J-; ,'-l) Jgl r'il3"

.ri:y 
,..6a 

Jlia f--t,rl ;--; ..14) J lJ) tfr ss

,Jf 6-,1: l; o-tj .t[_jJl :-+-_fl L. f-, Yl . ,:-]5 u;-zd ll ,[-et- g-E;

-f J* ,JJa*, a ,tj1-^a .s-W 1-:11 J9l oyL.-"l ;'15 .rb .1l.,-! ..i3Li;-'

-b ;*:a fr) Fys ^J JL- J) .rr llr3-1 ; u 61lK;J r *,

F_L; q lJ 4iL .rl-t-- ;r-r:J J d);-r ,.r.aL;;S\,JJ*^. 95 ,.S.tJ_1!l,.,

** s c/)J) 44A\p,Y o;L*!;1S i t_t-! 
7lt2l 6}a.K11 .c*:l-r5

s J-y,"-,- f ,et rj; gti-,1| ,jrti T o-21-i ;)5 ..ti:y \" 9 Y 6La;..- , *,
(o4) )J) f*-, PXS .)l \" -l Y 6ta;--- ,2: dL .;+ ,U.i 6lsl> I t-o ,V3$

;l ,:i ;*-;a-r ,rJ3 ,:-1b Jsl ,n 2r ly +iL rl-u' ;r-.;.i* J -r:! t, dfr f,
)-rH 6, J -*)/6 {J+ t L-x-t a&,sf &6 J) .)r ;5 ta;-XS qa

63 
Li dr".f ,Jf ,jr|&n ,,rJ-al .5LrdJ jt at u-y; 1l )-cV Y J \ 4-iJj, ,>l-.a:*'

.,.:.1b r3,-1 JIpl 6l^aA-f ! 4'_? J -f')S e'-y; 1l )eV
! 4r-)4! ,6)j-*tf olie ,e).t)-c:r5l-r ..r-.ib ,.a'2 :.g-glJ ljL-acjl3

;1S a._y; ,)-,"1 66d?

:4,.$.

6/ elst rrta$ 6rl;r p i ,,-/-t 
t.Sk 

r-51 U- ei;le t j3 1,Vt -,11 
orLi:-l

,t"cl q J,-q L-6Li.9^J 611'43; t Li- 6,lr-' ,-A if_l -rl .l:-l o.l-i t:lr,
lt €t J L;->J d..,.n-S .#J .,-: )t );,ulj 6t-x<jL t eq (Jkjr*ff
_.', t+j 3 kUi q .tt:-) ,Slt. ji y-l--i ;-_1,11 -ruJl-e"1 bl5,-$41L; rl: ,bt5

I -Accessions



...&_-h )l .rjl.r p- \r+'rj Yl s<ij &U ;:r,t

t ,j-;ct+-+ :l ,e6 ,* ty )-rJ .J!-r Ju otg1'r+-r+ cs$a-- )lJ it-,l
l3:l q-"f .tJ)r/',1L; a, .iUL; 6)-al )lS U-,- ol-yr-,o;_r; -u*1111

jl 
"/15 

ciU-i .,,.l,1Q .c*l rl:" .>b ,S-S _rt! -r-_rt* [r* t* 4-.t J--J?

..r-lr.f g u-\-al J-l$ rtn-l ;>,>W,r(3,..^^ ilt s -bEJl .J;

r-(L-c d{lil ,' oj)r.o ,V.l-S t-i s f l} ;'-J.vl .-il-r-ol 4-H ,J-/l

)l ,S-fi-t.tU,a .:r:-1L.-f t+:t+r t Jt# ,U)- ,l.f ! c^.1U" .ri"lFl ,^r j-s

)t*.,1-f J-a t*JJ J ,_+-) y-) ,j*1, : -rk ,!,-t3t 1r u1 tsJr er!-ljjl ,J:: i

6l ** rSW,l-S u=)'-,"\,->ti+ -9;.-- pl: Sl,* +.=,1Li. J 4k c-=;f

6)t^al;: -il-tal ;,ria.1l ++*^ ,6ir- -t-13 _:t e* rr5f-r .1i-"lil .-t*ii!.f

F* q!- .t-13 t, Ui >l-r,; , [aa-3i o_1lr:lo *rC 4y .t!l o)J-.t .tLrl+j

+7i dt; ":.al5r;lj5,r" e ;tr i* ,fJ^e slJb t 6 6*4..iU-e ;l .:11>

o-t; n3L:i'd--j J-t ol_F a, t-i^c dr,-l .(\qqf ,Wlikins) c.-...1 clLj J_*:t

,grS ,1lt'lt:-:;br, -,yl .u nL.t-!! (fJ 6, _::6* Fe J.e, r).Vl t 4-S

.tJ+ [ 5.:-l 6l ,t-s t-.La 'rz--;,/-).(\qqv JlJll^-6, _9 Weddell) tyr/

1r Jyl*" SWI-tq_y,f C"+" ! vb al,JE",jl_r.i-.1 -btiJl st 5-t :La
, :'"c se...^-t bf orJt J-b tt,ii d-tJ-c ti-- Jl./ J4i,!.131;r Li4+-i

6 #, ,J-l a'. ts_s u; 'Sln : Jl* 6t*;'.1:r, .$r./ ,_i-lil ly ,;-.;y-r _e :11>

$:../ !5t5 lJ ,_*_s-t-t r-La:..r^i l: Jj-e 6Ln-ui r3J cllr"-- i-4t "L"f o+

)s *urc Vlf J;3 
--r 

'!.r+ ,gL-oe+-- .(\qqf Slack -e Fulkerson)

q -f ,,1-ltl:'. .-\ts,_l;*, jl _r4 4J-l _,1 .t+ _r:r! ,5to+iL + L-y.-e.5L-oa7:-1

l- Persistency



JIJ-I Jg+ t ,-t t i,t tJ C)t lr <..j c,,li,i;

J:*i.t I-J? ,gLara.i, ill *-r- I $! .1 6r-li \ ,p-r.51-rq;-" c-j
.(\qq\ Wilkins) s:*1.;.:,1 .F .+", -/-) Jui.t

et+t .rS-3j ,.iUtL" J2* t-b u ,G>).,a,.i.t" -,11-1r uUra "i- 6191 1l ).t

gj) .iU.." ,? fu J &i tf- +t t irb )1it f ittyll .r-J,f
lral S: "<,- C)A.rl gl-r ./$ L- ,;--f -# ,fful -t,r -8r.,-(-- L; c-"'l

d[L,k" r,rel: 15bor; jS 4t y la-lJ )Jr {+ -4 ,F €t ! )r;

6)C t upl:6La.r3j -r lti.1l d, t-tz-r #3 LF ,t\y.: ,r5-tll.rL-c1-bl

4y ,Sl-t 1+oW ,yVl -t.*tr r*\ 1-rj,S+ riJ .r.lb s:+JJ )t-S
;l t'-l ,ua;,*,-il"r.ol 6ly ,-r,-.t7 ;ti.;l !-l tr ly--,; ,.- ..1 6JJt' !-J- lUJl

.:r5 .:U-"".1 ol;e tsi 6\ L'-lt3.ral-e ,gta:r'--1

J 6Jlt,"q..= ,rl-b 6[aor-;j J uilV f 
tiJl s,-l-ti LJU, ;--l .,1l e!-t--o

+ ,S:Vi 6lastJs-,11-,11 o:l;'"'l t;"a..o '-r-!"f tdi,)L 
'#: Lts ,-+:-t

.x:-€ 
'a;h 

b#ij dr-,r<iij eU ,-5y-:-)!-29t t>V-.a o.l-l J,,r+b

:14j9, t 5|y

d)J. r,-1'l: o:Lir-l ,-r-1, r*\ g-rj :i-1.3-i ogrd 5 ,?g crtJ"-it'l
.jLt." gtotr;S _11 6 ,r,-Laorj : {Al-F _l -tJ;[-r G:W ;U1l ;; ,-[,lr-

rqq "J[.i .jt'l t ,?sV ---ri 
YA .riL.-r, $lori .liL--2: I t-t ,s-ssi eq

\YW 6 .-r;: .(\ orl. r Jl.ra) Mf tlS d[-jJl \_f C;.jEl-* r;L'-- jl

r r:, c-5 q-f ,)lJs \0 -il &- * r: r* r& Y-Y ,dt3 Yl ;l .(,_ r-o _11

A-f l.J-r "i- ,:t.rt5 r,o 1l c$r_pJ -t-J dt*l5 r) 
"/K 

o.llJilt Lacy (:--l jl ..,-,

-l JJt-i G:r t-rcy ,.;;: ji +. S.-y; c-tr.a ..r;.r-:, ,-ij-- + J 6lJ-tK

AY

7* .s*-tf ,P 'Vl 
e2f 4; LA.l-! \fvA JL+ ,f--l3l;: ^'."^ ? il .r.:



... ,r-.p )l 651: pan \ririj lq s*Jj &U J=a-

4 -,: 4iJr 0 J*U a-S t s :\,fi e- U jrt-.'i ,J"tS AkfA orLi:*l :-2e-"

.).1,, .;^=JL 0' ;a b,.-c,-r; +Leli -9 t+L 0' La+i3r s-jt5 J"rli ')J-.t ' ; t)-l

J -tJ,tJ; c-.5 ksr, U. :> )y', pl'i-21 -11 -,L-r; "(- ,61 a*i[- .iljl ,--rj- ,5lr-,

J.,?t r-f -ljl J )f ,SW !.j-.,1*.1.--i.;t uel.21 6l4Jly u;.-U1i J-* :t
eif orr -,1=(- 

j-1, v I grtoi ..l; lt-1;l uJs 6)aa.rat .r"Ll

.,:-+lF- rta1l,,1-eJ.-" a, :bcrb e*i u-:F S 9W )l ,9.1,:7. c-ilrs!

-er ,\YVA ,lt-..rU : :4 )..t J* :t ,Vi ;+ q -t rli:-l : Lae--31 J-i-,1 -1r

,\f\/q JL 1r .L':J orLiil 6;ti a'.g' -r, Ui e-tr -rl )1 ,*-:f c-;b; ;---
,"f,!;r -2f *oW 3 r.tjlr; 9i 1 .+,:l:r- rrlrr,->.JqAt st rt sV

'rll t. ..,1J/ t el:tl $f GrU J car3> u* g:E.ri-r-i 621>; c"-;l>U-

-,e :: bc? J= ofi -fVs i-y. -f s> df Y ::* E C-t:s-; J-91 1l 191 rl-u;

J'e -f ,,e* $ ;t "r+ nbGn it p tt- -t *, .L-t; ;--lb:U-,"+ij
,jL oJJ-; J.-a-2> 6l:-, t ,_?-sl-t.*.; ,gly .J: ,S; .-,11-r-ll ;-+it- !t'

\.r^; 
-11 -.'; -f eV Fe,#J J-c )t s l-L- FA o-,11-Li1,ot-5 .,,lrLi

rr:? r) .-t.; orUil .rL:*.j )et ;lj i u-f (rtj A9'\ . ti (.r,i; , ;,- ^)

-'[*. -ll f -g Y .5ta; J) J) J $Jj u;J["-l oiy. -f -r: tl-l[-'t,51-oa.it-:l-t-; \

.iL -!J3l Jltle !0 or^, J dL {f p- \ .F 6 ,SF. J-i o:Ui;-,| 
"rnr 

o-*]

;l jtJl ,t; A>f J) fJ) i lj 6l.a,9,.rr dJ 
1E-,rl '-L" "i-S -p;: tll-eli

? U)l sl {-r. p eP c-11)r, ,-4-i}g-r_r oli-a 1l ,g1l:_,-. c-i;l::[- il

lLi .r:, A:,J,IK c5[- ;: ajtfl.t- ost' 9 +'-t'. _f loj)-e .J-1qL+;l A;.it'-
rrS.L-e .$r.i j/.j1,, 

'F 
J.<-:"1 .:-et- fA ciJ- \''" C cr-9i -,1r l-'"j3-



JIJ-I Jg+ t ttr 0b$ C)t l, d;ij c/ti:iit

r) ;; ..,,.....- J JS -f n* A.<t" I q-t*, e*,i orL ,,,ll t. aiz V oj)-c

..rr-:-r5 r-t*, 1k(o

t \Wl JL 6tr;"- -ll .i- .r" -;) oS 6f ,;lxl,>li.a + Llf 6L-oorb

l"-)1e -t r-t^, r;tJL rril.e Lfr,ntl-e tf.J-.e 6lf t eljl.q otF

c--l+ ,r) s u ,S-S o-,1l.tjl.iU,a ,y. dp F:r :Jl-*.$r-: .f L-,rl-r

'F_Jlyr_r,ie 
\? ,yVl t .UPGMA ,_)ss ! '{.gt o-:r+) J:->ti {J-+)

0 r Ladl rlrf l-r-- 6,lJ 6/Al 
'#: 

rLeE ..r,i J-,., *+;l L- ,,-rt Yt ,.5-r-r

.tl,i..e r.lL.o ,Sll i 
t,rtot 

6t"*il j,' u. r-....J-l o:LL-l llus;: ;-15
.+tf p--l t+*rj 

'#U,'lrSt-r 
,rL?l4i)ijr -11 

o:Liil I e -r,i rt-.,

.J$ orLiil tao:b 61Li 4-.q, 6l-t JMP I Agrobase ,-gLa.;lil ;rj -,11

l- Cluster analysis
2- Principal component analysis



A0 ...,t-.h Jl .,,.jlsp- -'ij 
lq ,r<Jj &U O=!-

u2l;21 :yt 
---fl 

ir- ci., Yl i/L..iir 3 
-U:. 

-t c.,1Lj J3J>

Ptts /-.Li Ui:"J 0Lj 6.{.tL, *- I r'- rjjir tr- pt;U +#-'j 5
!j <jr{ *aj <;\

1376

1376

1376

1376

r376

1376

1376

1376

1376

1376

1376

t376
1376

1376

1376

1376

r376

r376

1376

1376

1377

1359

t374
1357

r370

1373

1377

l 359

I 359

dt )t) -t=.irb, -r:Li; YATSYN 4295

,_r) )ri {rh, Jt-.: -uJr-l MOY

,s,_s Lr Ji+_, JL-t rJ/_l SPELGA

.-, Ja-.i -t-iJrr r:1,. CARAT 4298

0.'J) r:i*, JL.t r:Jr_l TYRONE

,-r) J) Jj1J;, 4* t1,-l GILFORD

,-r'J) {+, JL-: -uJtl CARRICK

,Jr J_r {rF-, Jt"-: JJI PORTSTEWART 4302

.g) rri Ij.l"l i r:tA ROSALIN 4303

e')r) r..;-1lllt 'th 
t1,_l GREEN ISLE

4296

4297

4299

4300

4301

4304

4305

4306

4307

4308

4309

4310

43t I

4312

4313

43t4

4315

43t6

309

4317

43 l8

24

4319

4320

4321

,s,t L.r {Al_F c.jz tt-t FANTOON

,s,t Lr ri-{lt ejz tt-t MAGICIAN

u..1 L,:,- {*li ,gj< tt_l GREEN GOLD

,-r'J_' rjrut 4h A1,-l ULYSSES

-, L.:,. .r.,j .lI i

u"_1 L-j,- $AI-F

.r) JJ -Lj.Llj

,tt J-t q-AI-F

'p LP {Al-F
.gJ rri J.jJ-:

. - t L- ;:' -t.i J.:
,-/) J-t EAI-F
. r') J) fj.lgl i

,_,,t J_) $*l-F
s) rri $J-:

, r._; L- e:' Jj 
't-l 

I

J:IA AUBISQUE

e5.;Lil: NAPOLEON

J,IA MAMMOUT

J-,1L;l: TMLI

J:J- PELO

,rl-r_l Qf) J4tr
-t-!-ir NZ-1217

-uI^ N-1764

.t!l.^ N-24

*, MONDELLA

-tl-j.r CROPPER

J.J, REVEILLE

,r'rj r.:_*l; en lt_t MILLENIUM

.-,,r J) $*.1-;i en l.;.-l SARSFIELD

. t t L- * 'r,j Jrr ^?t) R-llI



UIJ-I JLE> t €Jr i,trg CJrIJ 4Jj crEJ-t

:C,oe 9 615 *

)-P 4'. La;.--;l .(,- rr 2: uJtl, s;y.'i a \?6l_r- ,yl-tl7 a,;,a; g-ti
clL.o .r:"*.1 o$ qa)A; ,Y olL.i; JtJ+ t: ,iUL 4i}e :rfl.r 8 J nKlJ2.

oJ;ar d[-:J 6 ; .l oJ.i 1l: ;:- oV-a Cf gl;r Jl'.*- jl ::-C oJ.oLi'r 6 t*
*=-l gtt, >2y ll,i-.a;l 4 .,1'o )t QF tgt

:QW bd JK4
6Lruljr, ,Slfl st &-jlyV olb 5 O1'J-e :fJ-c d,'.i d"ilr ciL-;

1: a.Jtl" >yt,>liu.a.ll+ .*-P'r*-"="" .,Fr.lJ .:;l: 6rt J .- :+1,-Lr-f
olt d Jlh ,t-l Gtr -rl aS 6-4. rit5! .g-l o..l--i +..,ali Y o-1[*i Jy-t+

:g-,1 /-j cr {.rJ 6l.1-l

LErl-l ;j1[ 6LadL:l.t*i |r, +.'.-^ jLi.il .rr5 g;b J rt') Gf Atf -\

-l ptilt 6 .:*;-l clt-r) ;t .': +5 -u;--Xb 2 lr .r:-.. t 'b 
,Sl {ls ,-t

?--f q;l.l:-ib 6t, LS--rl e oJ rh-i g*_r:J_1 6Ln.l r:t'|

l-.) -*3 -;: J.i,i tsy ,it' aslc tfJ^-e J '+) ef e-:U --f ,fu
:fL." d ;b cf J sb ;<u ('\qAO) Wilkins ..L1 oJt--i _21: j-u

..- *.1 orr^j ,,-t:lf ,rjlr p-=> tr j* l-l 
'?t 

u_f g-:E : u*

h?



... ,r_.h )l ,r.Jlr fF \rdij Yl ,{Jj &U gi:,,t

J) d./l .-r,Lil) 1l: .rl*. J + cSl ol+l-l f--t<- tt *t* rlJ-j : a-9 Ll.ji -Y

rl.to- .lSb llr ,i* J + J<e i ;J-y..:rfl"." tr r-rl;" Flrr 'tLa
! +t [ .c;b t] 6l ^\l: e 4L- Le- t rfl." ,' o2)w aiy -,1: dl-

.l+lt.f-l ,i-l u,:.-j; s 6-o-lt,5Lao"i ;l 6l a-o3 -,' al"eL' U*Jr,4<i-l

."t^ltr.f llLil :1-2.

6l aL'.11 +tle :r{J^c !,;=* (f .r* :,r(t"r) :-ry &- F ! q;,- )"-r.,

.d .5tl: p s c; 4t lJ .E.i'..o .o;b yl.: ;g ol-o-e )* ! J +

:-(.!or ! .r--jlr ,gl ,, o3)V.e;-i;l: r3,-3 ,6 P-: 7'-> 2 tL- L....*

,e-b ,-f-l tL:r..- 1l> 1l> ,r:-' :j3- ;-Sl -lr -l d-:; j<u H *tC

,t (Sg r + JfuA i+ (\qVA J \1V0) Stewart e Camlin 6ta-:.-t ;i
..ril.r;lr .JL 4 f?? -r: Alc :f.J-s J e?) J-)

,.--l o.r; -;l: ,:,- J 'F 
6 Y s \ ;r;:r O31s :fJ-s ,-e. 'fu f t

,l> .ri- o-.,.r- jz-, { -l -t-,.i:n-a uil:ir.gta;na b ,,.;K'-.-r*. --l--
*l ,n -tt }yi ir,.t "l.tEt.rlil 

6 '*l ,',-l or-or dl:l yl C-\.$lo-t-:

JJlorf tL- Lr;6 pL.j'1r l-,1 tf 64 +-: tt dt4*-"-ij j .:-l

:Jt ?],Jtn+iJ.i" \ ^,-H

66r.J_6 c/n 1UJIJ t^?"-Fl g,ta.,sf _r: ct:S U ,o-ii .r4 6Lar_;a,- 1l

, Humphreys -9 \110 Casler, ,\111 ,dlJt<^-a :Brdahl) c-l or; o:Liil 4|lf
c=",o1 E t-S .l _2lj orL,.. ,l >tr" ,1-)S ;l )-t ,").zl.Jt"dJ_l t \p .(\ qq \

kV eV .(\ 11\ Jackson)t 5p u-J_r $tb .r- FyS -,rr 5 .r,_1.,o-;:. ,r.*:
.-tri f o_21*1; J9-t- ;) o-L! 6rK ,1lt'ic,.;.a \? g ).cl g.Gl-Ai c, +r;-f jl

-L



blJ-t JgZ r e,r JbtJ CXrl e,5.Jj.rEjri

,f :l vs, \r J Yo Jf :"J-, e, Y E \ Gul.Ai J4V 
\oj1j 

.,--:[L ..:-l
J:ar,-rr ,)[i JJI "Ai :t pV\ ,y-s,51..o11:y V-l-e .JS u",-r:::-- lt ,-r-L--,,|-t

\ ;i- -,1: +!L :l-u .\ rrf J) Sy LV),eS 3:tj c,r-or trtf g-:f +S

,: .'U, ot;-e g,-;-a.,ajUL rfl.-" Lfr v Y -l \ 6L-o;na +tls:fJ-"-e

.\ re )t 4L- L..-.;ll1,oi.l; (fJt )i.-[ry dJ;. sr--l :r dJn ;-yS dlJJ

.-Lirjr.4r oW;l F) t-t t \ J&:, "y') 
dt* Y (fr )) a-y LUJi

--l-e,Y 
j \" 6l.o;"- J) 6*= 4)-e >fJ-l- f ;r* :) cy') ait- .rLi-.,

.J;.:,;b r_r niJJe )t ,gfr, o,-J G)bJ.

:;4)S u-Vs

et.l.9 'r-.1 or[i:-l &i.e \ ? t :l ,L/)J. \-f 4t: Yl ,-")tS a4y4i g

.JtJ J,) #f :lS r->\5 0 1r g[i1l ,.t-13 d/AY deG 
-,11 )'eV l] j$:

.t)V t'r \1 5-r.;rl> dEiFys o'"F il kV eV .(0 o1L"-; Jy-t+-9 \

;-C+ .-tsf Jli \ .JL-i ,->{S yr ,rill> Ot O\tt, '[.-:- oJ^-c 3z=t ao. +S

(0 ,*XS) Cropper gr: jl l+ 6 ry \ , /\? ;-)S drJ"l 4j$t- 4t,J-e ,fJe

h :l *')S r,l o .;l-:, p[i;l .r3, l-;lt l,o;){5 y-L q .+ l-r rri...e i/-*

dr 6- kr Y.r.-)61:.Jir-1 ;+J*-XSrrL ;l 6;t3;J s tP.-t t-s

o") J) ,.8-f! ,4*|F,dt e*l .4f llj c;l: ,-5-,'Ljb (JiLji" ri Tivoli

,->S J,-l 4jUL ,o}-e >fJ^-e W.)y oJ.L-o.r ,F tt; rl.r-'.,- ;,-;J .511b 3

.:y ;1:(.o-1) .l 6- )l ;S La;ra ntq rfJ.-c ,J_sl & .F g J +;l ;-S

I - Eigen values

2- Eigen vectors



Aq ...,t-.), )l .;jlr 91- \r:iij Yq it:.3.l-cB J=n

.lj-{l,:j .ii ltiJl a^i, Pelo e) 't q 6 s!.r dr e: .J"ti Y olLJ J:-ys
:r.(J.r .-t;,:.ilr 'b* '#-: J) J '/) J),r*,)45 .,r-l q ,-;lt :" ;ti-,rl '-l-it,r-

:1 6lye #r.r*<., .tl *. t"r->15 tL jl ,Y e Y ;ag dV -il.SL+;r*
.:f orr: ..,1 .-l d 4tJJ-s )lJ-;, n-5 .S;,+-! eV6\* &-:-,-$ -1r ,;Li-1l ;-,-l

,,-l1r .Jtqlr*, ,jltl4-fl t<J I )y. d) rej pL!;l 
"|"Li 

f o-21.J J:-ys
,.r:rr f dL :l-r-- ,j-A cr5tstJ) y o-9)t-a;)15 ;-l qU1l .4f tlS -,*Y

,6V :t'l.a q!- -.,, Lei ,o-)e >fJ^e ,6V.rlrr l-,ll: Y 3 Y 6La;4; -lr l-r

,J-r --t" , bs,_/ -b g,6 )J.t d ;t!;l ,,-l i tP-,t.ru.r ill;-. .tj- ;-S f
,.ilJt<"-6 -e Ravel) -t-l! f , Y 6Lr;=A 1) oJ.L-ar F .5LiCl- -t-- -11 ,;-1

et,) tJ) ,t, 6-i r.E 1l ..:*lCropper gr.) cSl;l: t'# 4J '0 ,:-)\5'(\110

rl-r*; -i a;y 
1U;-,rl 

,4i* tfJ-& g-h L^FXS J-; ,iKV 4-..1 +- J cU

J .)' d .r.l.l q f, .rl 6tK _sV ,JV -p st Js..- jb \ l.2l ;a;r +!L-

.$J"-i ,Sit tJ) JL ,Jt-l? U ..Ji dl^cy -,11 ,5r[.1 rl-r--

kV Jrl .kt di 3r y) l1 4ti Yq da#J, : JSI-t Y o-,11*i

eJa,sf 
'-Lj 

-rr ,-S-lr 1.jl; J-9l +A3,, .,ta:u",Jt-:i ..,l'al 6ol'4,1 4'. l"-;7" il

Lfr j J1l g4 st &* :t9J^-o 
'4 ,X r,-11>.':;lr r->\5 a'-7; 2l jcl'-

\ ,5ta;->t5 i *. r,(l." !.st^-yj 6 S-:t t ry.r-::l dut- ,fJ-e

1r Lar;-)\S ;r-L :r ?S ,f)*e L ,gL-o.. ,'- ti : F.:*,1, r.'l's t: 0 J

l"-qj )l $"tr e-H ,y e.f 
",.tL: 

g^+' 9..t'le:sf )It' f: r.--q r.a.e

SV:f yl gl5 J" n5;.l a, ,ti .c;b ,ffJ J-al Glu.Ai 4r. u-)-z{ J J:-ys

.r-l _rQ -rjllr ;lj ej)L' l-- 9l-a j;-J 
'?J F -lt t<, ,-15 e'-7; ;l )-aV

;r ly ./-elt SWi:oly,g 6t5 ,;1t1i,l br*X;,1 6La.:i dr-l1 ,-/)t t-'t

.tSSl tFt ert .i-



itJ_t Jg.:, t ,J., it^tJ gy.,t r 4jj .rtirL.;

:tgj 'a-;;

l, La-I" .fL_:ll )S 1l V_:> VY JJI nAiY 
"l-al 

6t-odJ j" t-'. a'-;a, l.

J \ ;r,; 1: +iL rl.r-- j a'9'.7U. 
.21 ..r-o-rJ5 

3-'1tJ 
c.r-a: df d:E .t'>f a->.3p

di tt -e -r:;;1: Jj +$" e,=t'- t: \;:;: 4--W,dUL asle >r(J--o W
il ,-?-) Jj J | ,fr )t +iL rl.r^; i eig 7lL1l,\ ;:a ), 4L- L-",- o'11.-L!l,glr

.\ o1L--x FyS 6 -tblr dL:i FyS ,-F )l J4V g_td ..t-;ry 6, ,>t;-c

:l ,g-* ,54-;6:l J ,-*-) J-, -b;l-e -;-+ d!t- es|*o 4{J--e 
"5+

J d) J.> ,.ti-fq ,Js-*,, d ,J:jAl-j Y ,->tS )y. s+. L^r;->\S ,r-t-

J-t ,qA|F ft Jl J.U Y oyL-; ;)K .c",ib lt '.r:.u f +it- :1.r.-; U,#
)Jj 3ti1l ,J"U f oyL"-; r:-)t5 .t_t+ Ys Y ;r* _f 6-*, rr5l-." 6l:lts ds
V 3 Y .gLa;; ;) oJbr ,F n :l.r-- ;r_r:1.1 ..gl_,;b d )y J3-a-,' { s ,-rt

! y -t^tr L- rJj-*,-' J, (d) r3'1 0 ,"-15'l':y ti-rr-) .+-j t--: :b 1l or3,r

-:) .)t r:^5 Lar-,>[S $, -11 .li ;--.1-jt-t.!, ,t rt , dt- ol-r-; 4-h,
Y J \ diJj, ,>l.a*' )_f Gil J. PY d,--F" 4-1 Ltf C4ryj ,Jit*;

J J-At +_H )l "l',b e_tr U. Gr ,tf ,J-l 66nAi t L_)-vJ 1l )-aV
jl ,J*V SV-t-S,,11 gl5 J^ &-l a, ,.b .c-:;l: :g1 ),el 66uAi a. l"-)-+)

./)^J ! .r_1 _*Q ,-tJ;l: llj ?_b t> 91a"31-J eJ. F ;t t<- J:-yS aJ-)-24

f, 6- 1r l1 ./jlt" AW t-: olt€ 6E ;-t.1i r tnt-)S ,',-l .51-o.r.F r'-.t

4 r: +3-l ,-fJ.r q F_t -ri ;,-l _11 ..r,i ,1,-r, 6-tl E-,ij ,JL- y-l U .r_;yi t_r4,

.li ;r 6 c--l 
",L*,. 

cSl; La. JloJ-i .-5 yb 4l^rE i-5 b-l-J s> j L.-

l& #, !,6t,.* c's_t- l.r;U__111 r[ ii: f: t.c-l o.t-i ,F'*rl
,Viveroj Hayward) -St; c.-:S e -,1b &t-i L5 .t:,*, J.l arir 69 \l >371

{r



1\ ...,r-.P )l .rjb g> \dii Yq ,rqJj rLrB i,Er'

.!l ljl J -Lti u- Qely) gSt; ,:-S q {'.* ,[,lJ .-r'i \L'r 63t- 
'; 

'(\qAf

;:I- ;lr 4tru c-5 Li Ji -tUJl r t; lt+.ili ftV L.-t;';> oti-,a r-)J.

lr rr-i;u"3n.tK:--t g 7-h;,-l-,1: orUil :-;j," qLiyl )-U- i+a ! $;

.J;l^5F ,2lS u1\)-:l c^:..; p.r otf ! t flV.:;S Lrl-i



JIJ_| Jt+ t c.r i,b$ CYrl t 4j gri,ir- qY

9 oL:,lil .J1.t'' crhJ. ,6V qrL-sll ,'-H v.te - Y o;L-.i J.9a.-

.;oil: ,rar \.rij Yl 1r cj;r \? ,911(CV) ol-; ?*f

et\r,6V
(CV%),.>tr.;: +r; .,rl-.1-

17.18

4.41

3.71

Il.34
27.37

27.s4

16.28

30.73

26.39

28.86

8.13

30.98

13.9

33.74

22.76

s.87

43.01

6.42

6.42

55.59

291.15

1.98

32.40

0.74

0.31

0.43

23.36

0.273

68.62

0.22

5.47

0.23

413.51"

494.37 "
505.59 "
3g5.35 "

2151.92"

6.41"
239.14"

6.25"
0.92"
3.46"

73.39 "
0.65 "

241.30"

0.g5 "
9.23'

1g.56 "

1 ;e3 r: aj.- L?-
.tr.t:* t-fi
;t3il .:rf 3;E
\ .'e dL rUi 'lV't

'\ ;3 riL rl"t-'

\ b:T $j-e 'f)-e
Y 'e +iL pG 

'lV-r

Y .Jr3 -,t) .r'r: dL
\ J> 4ijlr. tfJ^e

Y ;,:q t: ,r.rr dL
Y J:T aL- L?-

Y g- nlc :f)-c
?;o a- t..-,

i ;> u1b sfJ^s

Cu[- u./r:r(".e

F) t-t

*l 1l:;J. \ r ./.0 *.:r ij l : 'r"



a
t
c-r

!
.?

.Y
(-j

:t,
t.
t
t,

t.
G
\^

E
L.
t

c.,r
L
b.
q-
7\
I't

{
\.

I-t

t:
c-

.F

!.rV
.c. L

\
9!

A
A€

k. .u

.e F-

€
A
i.) lb-.rl

A p

1
.q ."

L

5{ 5 5 { iB,l,I
5 5

e
5
!

5
5

lq
.l e,

f

I
{ 5: 5 C. .u

\
{ 9 !

A:€ B
Y<c,

.r e,T

5
{ b 9

A
i.)
N

@
< \:,

9: r>

{ !
5 A

i.J
A
A
N {

s

-b.4. $

5
N t N € 5F

.?
,!: g{b

I o\ 5
e

5 A
i.)
N N

s i.r { { 6 -f
S: r}
'l 

"i

@

A
N
5

5
N

5
N

A A A{
N

$ 5{€
A

En'

6

A
irJ

A
;-

A
@

A
{ { @

s A
@

5
F

s
F+(rJ

{ b{
A A

i.r
'5
N ;

N

A
i,J

5 F i.) L) A{
A

Y

l-1, .b-

f.

r

F

I

P

i

r

a

1

h
f

1

I

a

I
n

I

I

h
t

Il

c,

F

!

h
f

!
f
I

;
a,

n I

r
;



JIJ_I Jgb t crt !i^tj C){rl t qj {rtiJ't qf

jrbf aj3 6l.ljs1?-ltc J grt1.119 &.1s o]-9 Jh.4.- f o1L'l J9J.>

4fu e' ,*t C-S .)lJilc,;,? \? ; upl ,1l.l,ldJj- u. ^,-F il JeV ;tel
.,r,Jlr ,r-:e f.r, lr_ 

-'-flYl 6.t1.;-15

, - +il'e err rijL JJ iJ3,

-0.r7

0.14

0.10

-0.09

-0.07

-0.06

0.21

0.03

0.18

-0.32

0.24

0.62

0.18

0.45

0.0s

0.26

0.35

0.28

0.31

0.02

-0.09

0.29

-0.33

-0.37

0.12

-0.19

0.20

-0.02

0.20

-0.31

0.31

0.21

0.18

-0.31

-0.31

0.36

0.37

0. 3l

0.22

0.20

0.30

0.16

0.2r

-0.05

0.23

-0.06

0.09

0.32

\'errrj"L*

^* -t* e-$
jl,5l .:rf g.lU

\ '+ riL tU;'l

\ ;6 +!L:l-t^;

\ ,g a.i./e:r5J,.r

Y '* rlL c.[,ir-'l

Y ;g t: .4: riL

\ J:. ^t* 'fJ'&
Y ;a3 tr ,r,or dL

f J.; {.it -4-

r;..; o-/r:fl.e
f J:r aL- J":*'

| ;',7 tls :f)*

F-.t t-t
CQL- ri3ie :rSfc

2.t2

l3

4.01

25

5.45

34

cj1 iJir

-.]L 'l 
r 15 il .rg ':



l'.'",11 l;JJJ l_l l_l i_!
-d'.u u""r1 q'r'1 f,.': -d q j'v* i(
i tld d id :i ) i: { i: { r,{
il I ! \ i" \ i ? i \ ? :\ ? ?

.5i=1 _'-.\-'.\{i\r- lj * \ J
--LL9'i

* N 0o r.) r* - oo tf, s t- - co \o \o oo \o
9 I e -q v1 \ 9 \ c.) n 9 9 c1 cl v.l q
S r.) \O O\ oO \A ra N C.l N - - - i O\ O
tr \O\O\O co \O \O

OOOOOO.qO+OONF--Or-qqqqo?anqqqq\9nqcl
O \ r+ \O - $ a.l N O - O O l.l O O\ \O
<-F-oo(r)c.l ol \r) ta

rn cr F- co \o \o \o F o o cq H \o oo o \ov?9n\-(")nq\qnc.t?\q-
tf, O O 6 $ cO O\ C\ - i \O C.l O\ * t-- O\
c.l Fr oo $ c.| c.l r) \r)

0o o\ \o + \o o (\ |'- (.r o o oo c.l ca ca $qniqc.|-99v'iqqqq\d! 9rn r) \O - h cO - <f - sf e.l - F - Rf C-(\ <- rar \O \O .+ n t-)

ci o o ca co o o o r) o rl o\ oo - o \r)
- q q 9 \q \ !'t q c\ q 5 -1 - \ q oe
cO (n t cO r 0o t-- * (.l - OO - - O cO C.lc.lt+r)o\o co r) t--

cO t.* O F- c..l OO cO .O (> OO O f- N rr) =f -q =q q n og q oq og - cl .1 9 ? c..! .'.) cl
oo t-- co h - r) $ c.l c.l N o\ - o - oo ocoh\O\O\O ca h \O *

oo F- c.l - c.l \o oo o cn co N - r c{ r- oov.l \ 11 =q q e n c.! n \ - n n n n -l- O * \O C.l O oO * O O <- O cO O - i
-ia.l

A
l

\,1,
.l

%

s
aJ

'a
.8

j
-5

{
'q

!: 4'
L3
a.l5J5l
--o
tj,:vl

1

\;
j
j

1
.1'

x
.\
3
9
..:l'

,1

'f,



JlJ.l Jgb s ,l.t,ib$ Cyrl r 4.j eliri*' \?

YATSYN

FANTOON

MOY

NAPOLEON---
SPELGA

CARAT

ROSAL N

TYRONE

GILFORD

N-24

N-1764

Pelo

R-il1

Sirachal

NZ-1217

Cropper

.-!l .tt UPGMA jtt t,sl 8i t'-7',- )l pv 1tf usr - I ..,L3 .pi
r.Jtla. r13r cia \? 6V l g.:lr p.r; -;il 

tr- gr.r

GREENISLE--
AUBrseuE __L 

I

MAGICIAN

ULYSSES

MAMMOUT

CARRICK

Mondella

Reveille

TIVOLI

MILLENIUM



\djj Yr ,frs3,bu g

\

1 a

11 @rin21 Prinl) ,Pl nU. rr .r, frJ t ,,";-;ft \? jlSt, jtJt-r - I .Jt-r F:

").el 
6|orjJ|.1.-F jl ot:' -l



JIJ-I J<b t €r, lbg Cy."lr dij crliJn-

cur

Berdahl, J.D., H.F. Mayland, K.H. Asay, and P.G. Jefferson. 1999.

Variation in agronomic and morphological traits among Russin

wildrye accessions. Crop Science, 39: 1890-1895.

Camlin, M.S. and R.H. Stewart. 1975. Reaction of Italian ryegrass
cultivars under grazing as compared with cutting. Journal of the

British Grassland Society, 30: l2l-129.

Camlin, M.S. and R.H. Stewart.1978. The assessment of persistence

and its application to the evaluation of mid-season and late

perennial ryegrass cultivars. Journal of the British Grassland

Society, 33:275-282.

casler, M.D. 1995. Pattem of variation in a collection of perennial

ryegrass. Crop Science, 35: 1169-117l.

Fulkerson, W.J. and K. Slack. 1994. Leaf number as criterion for
determining defoliation time for Lolium perenne.I. Effect of water-

soluble carbohydrate and senescence. Grass and Forage Sciences,

49:373-377.

Hayward, M.D. and J.L. Vivero. 1984. Selection for yield in Lolium
perenne. II. Performance of spaced plant selections under

competitive condition. Euphytica, 33 : 7 87 -800.

Humphreys, M.O. 1991. A genetic approach to the multivariate
differentiation of perennial ryegrass (Lolium perenne L.)
populations. Heredity, 66: 437 -443.

Jackson, J.E. 1991. A user's guide to principal components. Wiley,
New York.

Ravel, C., G. Charmet, F. Balfourier, B. Debote, J.C. Vezine, and C.

Astier. 1995. Comparison of predicted and observed response to
selection in two populations of perennial ryegrass. Plant Breeding,
ll4:262-264.

Weddell, J.R., T.J. Gilliland and J. McVittie. 1997. Evaluation
procedure: Past, present and future. In: "Seeds of Progress" (ed.

qA



qq ... ,i-.P )l ,r,jl: p+ :,rtj YC ,r<jj 4rU 0=.;

Weddell, J. R.) Ocasional Symposium of the British Grassland
Society,.32:202-223.

Wilkins, P.W. 1985. Breeding for dry matter yield in perennial

ryegrass by wide hybridization and recurent selection.. Proceeding
of the I lu' EUCARPIA Fodder Crops Section Meeting, Savalo
Sweden, pp.25-30.

Wilkins, P.W. 1991. Breeding perennial ryegrass for agriculture.
Euphytica, 52: 201 -214.

Wilkins, P.W. 1994. New perennial ryegrass varieties to improve the
effrciency of animal production from pasture. Aspects of Applied
Biology,39: 185-188.



JIJ-I J*i, t CJ t !l^ij CX,rl r d-j .rE ia'

Determination of genetic distance among 29 genotypes
of perennial ryegrass (Lolium perenne) using cluster

analysis of yield and morphological traits.
Ali. A.Iafarl

Abstract

In order to study the genetic variation among local and foreign
accessions/ varieties of perennial ryegrass (Lolium perenne) in Gene Bank of
Natural Resources, an experiment was conducted in Alborz Research Center,

Karaj, Iran. Seedlings of 29 genolypes were transplanted in the field using a
complete block design with three replications. Each row plot was consisted

of five-spaced plants. Forage dry matter yield, basal cover, ear emergence
date, pollination date, stem number, stem height and persistency at four
harvesting dates were recorded. Data was analyzed using analysis of
variance, principal components and cluster analysis.

Analysis of variance showed significant differences among accessions/

varieties for all of the characters in each cutting, indicatingthe existence of
genetic variation in (Lolium perenne) germplasm available in the Gene Bank
of Natural Resources. Using principal component analysis, the first three
components determined 72%o of the total variation. Ear emergence date,

pollination date, stem number and stem height in cutl and annual dry matter
were the most important traits in first components. Basal cover, stem number
and stem height of cut 2 and persistency were the important traits in second

components. The 29 genotypes were grouped into 5 clusters based on
multivariate analysis of 16 classification variables. Accessions in cluster 1

averaged well above the overall mean for productivity and persistency. Only
one accession was in cluster 2 that was late maturity and had lower dry
matter yield, tiller number and tiller height. The accessions in cluster 3 were
tetraploid and late maturity. They had more dry matter yield in cuts 2 and 3.

l- Research Institute of Forests and Rangelands P.O.Box 13185-116,

Tehran, Iran.
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Cluster 5 characterized by early maturity, higher dry matter yield, higher
stem number and higher stem height in cutl. But, it was less persistent than
other clusters. Distribution of genotypes based on the firbt two component
scores was in agreement with cluster analysis. Considerable heterosis would
be obtained in crosses between populations from more widely genetically
separate groups.

Key words: Forage yield, Morphological traits, Principal components
analysis, Cluster analysis, Lolium perenne




