
20lI 3r.p 16ll* 6v .l&) r,!tr.jt &rrjt tlf

et ,i.dt aJiJl drg! ,, 6.6t1 *jt eotrlt r*tJA jtl
*gzV syc sp *g,..- 

Gli &-
*OtoJ-, 

urt e o"u *"-a 
J"rt rl .,U

ur:.11t
f-,.rlr 4l rierjrl &JTEJJ :,rrlt 6i#J :rlujt iJilt J,irL*t &r4l :!, ;r- 4 -r,ti. \i oU
d,. iJrrlf tn#:tr:lr u.a4 i$r i,srtr &tJiJt dl e$!t .r(,1 a-"rrr J* 20091200g u.r.l g*.rlr
dr.Jl ,3003dD1:lr ;a,7fr1 .106 .tr1 J.a)t,J, c.Id, Ut), ,.Stjj i..} c,,Jj .,l..i..Jt 6J.iJt

pt.trr:.r!.1t3T 15.p ,t!T l, !!r 15.,,rr.ri Jirt, irrJ { A5 x R5 ioa.rrj R5 iJ)^-Jr , 5012 \s#ilt
.ti Jlii 15 Jrrlt rlt e,EJr c.'rabi .orr$., iJ^){, ;,Jrr,Jt ./trrslr g, aut,lr iLt(Jr c,,retLilr n+*a:
c.-..$l J*t ojrrl {Jj}r L*\ e*r L*, J*rcrq},r ;rr' uill,i.t.i.! J*..,rrrf ,r6f
A5 x rgrrilt Udr sLrl rii 4JJJdl c.,rr,-tt d a;ilJrl #t/l c.ilrl .glj.+tJ ,c|r_:n t gj_"*r

gri+t gJ.+t J* 4 5012 $5lr ei.;,.alr., ts;l.l 1gt Jlj our ,tr,, d6, irl ..-., .,rrfns
A5 x R5 frll oFitr,-JJ$r tJ"rr"I .rL" ojJ slrt R5 iJ>t-Jrj 106 *rr,rr i,i,,..oJt sLri 1,.,1

;rrrjr rpr, a Lgp Jl'ur &' .Aa*r ly'.JJ Jc irrr ,r,l"l 106 o4 gfr,ll .r..JrJ

O, SJ+l {rl}l d rr,J.r.h lJ.iJl irr.r.; Or*1 C,*Jr ;,r gl:-1 .i-,JJdt c.,U.tt crti, J:iiJrt *ttJ.JrJ
.106 o5 *frlr lil.ejtj AS x R5 6rlr cFAt r".,rIJ 1*.J!;rtJjjl

;r.r;lt

tsJr Grr 4 \jt q*t e ,taitt !)rir-.Il cJrrr,. rr.i.rjt 6JiJJ ir<Jr i&{rr '.tt)J\ }t
arJJtl .17; *rh1 Cleve Ju+r .,,{.rl l"2.,rr;-{l +ulu !6.u,i:""1 g(4,r, ,C - ,er.r er.llr. ;Ji.1

Ctlt irJ, d r",*)f ar(tr ;r41rlt rrtJjJt cl 6JJrr .,,br:. c,, rlr+ t, iJu ;rr.r r ,.... r! clr+i rr .irjr
lrirrr cr'r}-Jr ttr .i:;Jr.1, trrjt crurr:Jl Jl tr)! a'JJ }blsjt y4r 4 )t iJt t tJ,jJt 1.b3 rr.lrJt

lxtl iJrr iJJ sri c.r.J)-Jl c.,15 t3l r"oi ,ilt Jta.l.6rjf irl,"", OF r,. be dr+Ar Au,t d Ltrtdt

fS gP t' *,1r.-.1.t irr(r)r .ri ir<7 r1rlr &lJj dl OJr-{.11.Ur .ra.:r. OU .6.IJJ1J| .|J .,l,
!J17 ia.p itt .126y nrtal Rscz :riry't artrlt oqJJ our';Jr ;arel ,1.i ,rlt Jt , irr",a or(,1 g
i./Jr .p#.drll d 4,+{Jl i1_/ rr..i.ajr iJ.iJr art)j J.cy rJlr.r.4 Ot.rljt l} iJrlr alty 4-.g1 jrl
r.arJr irrrlr 0! J'!q r+l i,,1 ,g'10 or #l 6)tll ,+,p oJ6 ril (..1,1 c+, 15 irr, c4sLrrUlr

4,.",Jr irlJjJl Ol .1, (er rrrlr ge %10 i-."! JriJl J.u. a:q.;1 e.al t.iJ ,.,1.i{r ,p e,Lil J$ .,,=..1

pl't.ev +r{ ,l+ rJ .pj.}r Or ejur:-,!r d, J*t a,)rt \j/.J,tt .ft JJq i,r! dJuH \rLr, sJ+r

.111 uf9ult

.liry'r .)un-&r)rr rJrjj - i"rrrr gj,+! rrr.lr aur '
.liry't .J[^!-)lr{ irt" - &lrt:Jli

I



ircrlrr j.,Jn-U jrult \r.l,Jr ljlr C'iJ

&t r iJJrl ;f"r oqj:-, 0r }} ,!J.:ql y ;a rr(tr JFllrJ d.,u.ir -r.r !r.rr:Jr Ji J*i! C.# irr ?*
.f.f td, ,L-Jt OtPt 4 U+r,ilr crr+Ir,J at.rnlr f.?l-.1 c.rl.jlt.ry;,j ,irr.9 ,our J6 if-r, t.J
;ti .117y Krieg ,16; *rta1 Battal ,13; Millerl Alegre ul;rlr LJrr Jr^4 i;,lJ ur.r*r."r

:t /It J..3t 6tti\ .tt! c.i crH)r rollil rt,ialr fJ.iJl !,,. dJl,r.+ &J,q (10) *era9 Grardner

{Fi (,l t"{. zstit oty G Ltlrs (,!i)r 6Jil !'lucr'yt or rj.r*e.r!j .rrq Ji.!,.J I a, lu*!,rr
!.'uirlr OrJ .;ktJ.r 6ruj Q JunS €:l-f JrLlr d i)Jrl .t"r.:l r5J,rrgJr r/t ai)l !l kt ,drli.rjr ,,r1,

6J.i.L JAJT c,\b .pr ot .p 2- Jt irjJtlr Jh.i 4,. t-.: r! Ft tils J=.!,lr d,, JE d rulf t J"-,1
td, /.i.^, Jl* O L:l ,.Jr iJrlrgU 4r4ts..er-,irJtt dr':.Jt{ jF.lJ r4 dirr d54,!&Jr
J.l rr,A.njr ar.,Jl iaLJ J i-rniir a)tll er?JJ rir 0l O. Arrt !,l,' .132y Stamp.12l; Morro
rJJr I irr dl 4r aJlJlr ./i r..j ,r.1 U$ A|*t (r6ir I 6rjj.Jl Jl.r.:J ,rrlJrl !,ru!t Or !r ,'r.ra C.!
,!'*sslt 'r,i.rjl arJr,r tutli. iUl Lgrr 0r..'r Xh Jil! d c,U,Jr tlo 0, 6fJl J..tlt r! rl.i.dt
,J Uu cJqt 6Ji drlj i,J<i 4r i.).1.,p,1! c"! irjl i],,,l:h 4jt.)JJt sjtlt i.ll it ,rd, .J.i-, i'rb
.tI1 ,ir.r*. ./r.,-t Jl dj,. c', q i..sl! ,+., JiJ- d r)rrt ji ,.r:-* ;,+rir g-J 

e,rrJl cj.r.; ,;lilr

d cJuy:r)l g .hlJrJ *lt ot J ilrJt J4 JiJ,r !i cJrj.rr ar.j r""""IJ dr,rlr (JlldJurii1t oj<,

U$l 12 ,.P.r!or J .(28) a*rae Revilla ,q271 *glcl Revilla ,116; Jompuk./'rr J"rr,
./Jr+ qi dilr Lr;Jr J.u.. € L-les'*y 6.y4 Ja;1r $ 6rJr! JJP c"r srr'jl .1.u. or .ql (1rr.1

.fti Uflt !..!4 1+.U' ,Li.-Jl ..j !JEJ! cJ .Jr-ltirt ttr,,l tot|,*2 ri rjal fr1\Jl ,JjJl J 6J+t &tJjJt

p'15 arrr. i+.p ,r,r erjut JJr,. i-tJ) + oirr.lirlt 6.rtlt l. t4J, iSP 4 GPt L*t ,; JJr

fi J-ilr ,/ ,/dr FPr # irJrr Jl.nJ iJrrrr *ttrlt f-rtu 6rr,' rrvj g irS .rua rr.n i,ri

,*. +J JJlo, 6Jl ij*d! Obr.lr d et.p rr ,i"ajt !1jJt irr 134y Andrewsl Tiryaki ,116y Jompuk

d 6'r./t "t 
lt 5.,.J1 O, e|y 6)le r0r't 4 rllr Suboptimal temperature 4Jull iJty't 4.f o1! b

M019, M017 q.Jy-Jt ot 18; n"rtal Dezfoulip qJ .r:'!,,! f.Ir gr;ir .,;,!jl Arqit J,t)l
oti,e LPqt crull J rJ<Jl ai^.tJt irlJjjt tgty jl 'ny dt C.r..Jt qiJ.g .crLj)t eti, d lrilrt .li
liLil &i{ iJJg i:-J ijr'r, 6J.r^. iJ, iiil), \5t} ir,1!r JlrliJ q,l..{ a.rel rl i..Jt aJlJl d J+tJt

.Otrrt ,j, slcrJrt

,.>:,)t 6rpl stja

\rer)rr f"r.r qi ,,rrJjjr ,'jr+U ,rhJl rul-;,Jill Jrrl}l ol.4t i!!, J)p .i r,,ti, \i €,in
UrJ, #rr;-i sr, .CtJJt lll c.-r-.ij (k JJ ir$Jr jo )t ri\f ei .2009 ) 2008 U.t, {,i \r,!d.JJr

A5 g.:lr !r+At., R5 al>uJrl 5012 .pir:lr ,-i., -t1, 3003 ur*tr 09drJ 106 o:* rs5_r.tr .,1,*lrl

o!*r.2 Jji* d {^ll )tJT 151 ltiT t, }q} 15) -.'J,t! *\y rD[, d (l,6.*r I rJr*r d crrtr x R5

o*: p- 30 lIt b u rJtJr !J,la, arr!;tt.,., -.T; ,f Lt:.(qt-rlr }<lJ rrlr3 {r;lr t)tf )q )t
liJ .&rJrl A )* )r, J"t,it i-:Nt il,. sLi)r cti, drl, ste irljrt -,.,*tD A- l0 Cglarr,
,.f I u ,-,., drul*ll €,iur.', .:tr.lt 6r ljaJt{ Jlr"i.".it ,? _fl Ug JiJ., oULJI 6i, c-.Jrr:."t $i
,,r,te Cr qrtb qler f"i * ,? 7 ,io*.t e l0 JrIl JP ,+ltr, 6 j ,F cr ir{ 100 c"ejj (d{

.. J Lt
llJ I
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20ll 3r.o 16ll^* 6ev Jrr) 4irlr rrrrj,r r14

{Fr $i, Q\}tt e\)At lltrr d.rr+.p p!ar. ;2 Jt.r+

d' o'ort, crld, rlJi .cJt)F iry.rJ ir!.t Jt r/,rqtrJt lrirJ,q ,l.!rll ilrg(lt c,lrrL;rt f*.j et :..t

:,rb cJr5
qr''-l r,{) Ugt &Jr r^,.*=r1 100 x lrjrll JJll rue/irjer .rJ.rJr :ur = ufifr it;Jr r.*t_

.(drrJr! 0,
Q f Jjlr r.tr irr (&; 100 x ir1.);lr .r-,rJr r.p / J.,!r *,lr r.l, ;ijur 1.9jJt :.rr = drli)t ier- -
J*t itlrJtl (r-) {,5J{*t L*t JPt (r,) qrrljll 7*r J*t,1lg; Jompuk <zrt)jt u er..tnt,t*,F U .r.r-r- c,lrli 6J.l,J r'....r <el 6JJ}r eJ.+.I ,.j*t i,jrr1 (e>,rrvr'l, Lre.d)
Jtlt o.1r,tr J.r,,. 6rrr;.,r, ,rlJr U.rj<J!r 0tj.lq s.i, i irr- 4g a.rl l'75 aJtf r+Jj sle c.ii.
€t* Jr),.pJl pt.t +:""q c.,>t--rrrcU rjLqr)l O1-;i;t ett .(i.t*S gr.-) gti!

.137; Torriel Steel

a*rLtl1 
e,tr:Jl

LJ'!i'-iit\jt rtt' rslerr it (3 JJJ?) qtlt ,t d \rtilt arrr q..J ip irt)jt r*ty c,)l
JJtr Jrlq usw Yo106.775 46.75 *".,rlcl p rs.rJr 

oh9\.S3j 92.60 tL, JJ* rrler eJu!
36.81 i-r{ gulr rr}l Jjr, rJ ,r}rj,lr ,J" gt ,'r !1.rlr qcr"I gulr ,lr}tr.{ -u;v, yo27.9317.26

Jier, Jyru Ltit U J)Lr! Cr, .+rr.Jr l.rb plrjrJ JJIr C.dJ.U Jr.rr rrlq &rE, %61.622
J1)r,,-1r *t g'16,23111.31 4 rr rA.u. gtrl dr \rrilr Lrr,!i 6rtil (,r")r rt dt irtJr!
,* e*t 6J.Ur d J"4i 6ris a{Jr ott", lJl, c,rojlr t'-f4 .UuJr ir_}t Q { 20.251 11.72 1

a{F:Jl d a,l*tJt ;JrJJJr t5l/t ,*; :l Jlr+

l.rl)jrr .:rl,ajrj .!! jtl ;atr 95rJt Jr.a:t ge 
2. P A-f d j J,.

lrer)rr ,reyj ,t ! ,J,
&,rrlr ,.!B.,rJ ,\l F,

In r)rl ,fJo{ i,LJr aur

LsrJJr c,ri,lJ i,uj' 5Ul

6 ) &J,iit iJtJ, i?r.! (l ) rry'r ,JrJ' :t),
lt\j)t f-',lr"-20 P10 f"5 g..0 J&ll

"&10.33 11.33 11.89 16.60 I l.3r 18.15 4.47 2fi5

2008
11.62 12.68 13.19 11.74 12.91 19.E8 5.44 3lr
14.67 t7.03 17.25 26.05 16.23 24_47 8.00 3/rs
9.11 t 1.36 15.16 19.05 11.72 20.27 3.17 2lts

200s
10.95 12.10 17.10 t9,92 12.94 19.65 5.20 311

16.40 19.12 23.20 25.28 20.25 26.40 14.10 3/15

l0



^atti'ofiJ J"uJt \r"l'Jr lilr C'liJ

iJql ;J-J+! €Jt.l4rrllJ Ari.{ .:,,!tr, Jl rJirll c,ls}l lJ' \t!, Catabolfus ior'r'o cr\!e

ir0 r,rJ ,'16;r /u e*"rlr c 
j.rj alrja Jr Qqfr .ta - Ir oufl,' *t 96 ,'!t ,+ \,l1 Anabolism

d J,,; ,rl q.+. dili'rl ol,l"rll d rlul !.rb r-.-r i.$Jr !$'' 
'J$t #lr'll Cf \'A iJlil ;*J5

lJ,iJt di cLj)r u.rs f.ra 6.1t.r. aJ) #l ol 5l .ejrl iP rtlt ,ct a.'rj 9r- cf nJt"t' sli''l J'IJ'

ci, i,l (i32-26) iH u {ul dl :lJ"r, irr}l d?Jr irrr} crri'tr )\'}J I 
'15-9 !8 u \r! '|.'i,,Jl

116; Jompuk,llly Groot ,<2),#.111 f.piJr g{r rPtar oPll 6J.J t' 3. dlla 'a"dl
.135; Verheal ,1341 Andrews.l Tiryaki '@9; Riley 

'1251 
Pearce

,rrrl A5 x nS o!+.ar sLrl {i, ,frtl }t d \rli}l Lr;Jr i..; d Lr- 4rrt}r r.o'lrijr {,.i.lrl

;or".,lt ,<J fhlr J&lq ajru. Y"t0,155 9.48 i'-,{ 
"lrl ul dr Yo19.89188.33 c^r! Lt:t U

A5 iJrLJrl Jllr 6,,fr 4 80.67 04 it?. irr ,.rhrr g.i:t 106 9p $siJt -i,,.Jt d"! ,dly'l ;l'
77.44 e^t. L:, t.; Jir 3003 q,3tl!,-ir..Jr sLrr !4.1 ,UuJr vlt,)%14.78 c,-L,r \ijl
c,,$ye)r u,4a4t.r1r r,,'ll $lilr itlt -* J dJlry:r'rr 0r .drll sle af-]t! ]<J %64'l3s

, oF ii;.nJr la c* ,tj \tlllrl ef-ll ..-l ,\n* '."i lJtr1t

'!.rir,r 
.rjjr,t 4t y 4t J LJ \rlirr Lllt'{.j d iFJt ;rrrjjr ry,ty ;l :3 JrJ"

a 5012 !ij..Jl1 \r,rJ ig.o jr 3003 cit3lr .ra u,! ;.r,",ir irlJjlj ic,;lrlt i=.5:ylr Jr..a'ir d, 106

or"J l, e. dtJr, d+,Jt oia 0t .;l!ij iJ>t- 4 A5 J $ry' ilar p R5 x AS cir"altj ur,t.) 6t *
Jompuk,lll; Groot ,110; .r,rte3 Grardner ((8) drra1 Dezfoulip pa". ggrraj op\

.134; Anderrvs.e Tiryrki ,117y Krieg ,116y

sLtl il ,i^cll y<l ,,rlilt Lt;Jr i.-.r { i.cr.,;lr .r*eryj UtJrt #ljll a1 gyr.r }ru J".or

Jr}l J ql$r .Jl Qr,Jrr Jrtr ;o5.rX %100,95.67 ,rrr ilir :rJ ulri A5 x R5 grlr iFlr
slrrr, JJlr r,rtt ,j Jrfr e jt J oh55 4 Lt:t ,".j ,Jir 3003 d*lr q".{r .rLrr r", gJul'

#rJrjr ot il, JS"! -E y1 ..9u,tr ,r-,./r ,l %39.33 cjt{ eu. L:1. z*J,r 5012 \FSlr lil,,Jr

*ty / u{+t r"J.' LJ.JI i*r crrrrjrJ \rU. Ul. U: #l s.Lri r! ir(It .r,2r}r !i \$f UtJ}t

.etirr'rq kJ arry't sJqJ, lrj $Jl t trrt

2009 vy 2008 vy

JJ,lr 3.ttf 2-v 1-v J&tl 3sv zrt y lty #l'
d'rr'

73.89 99.00 75.33 47.33 80,67 94.61 82.00 6s.33 106 sr4
64.33 84.67 63.00 45.33 11.44 90.00 87.33 55.00 3003
67-78 95.67 69.33 38.33 79.06 92.33 84.67 60.1? 50tz
74.78 98.00 80.33 46.00 11.89 90.33 86.67 56.67 R5
79.89 100.00 85.33 54.00 88,33 95.61 91.00 78.33 A5xR5

5.887 1.641 LSD

12.13 95.53 74,67 46.20 80.68 92.60 E6.33 63.10 JJ.lr

3.633 2.633 0.951 o.737 LSD

ll



2011 3:,& 16n+ 6cv )&) rJrJ,Jt &tr,r rJl

Crllitl ieJ-l
iry d-r)r)jl 'Ae\)Jt J*t y fJ& il (4 JJr+) ,rprlr ,5 dl oulr vr ,i \t* itt.jlt r*tl ej)l

dlll ,ri, UulrJ JJII qs -iJ % 40,67 ) 43.07 gi.t, dJr.il i"r ,*t dJr*Jr ,r1r sLel jt (cruI!
r.iyr r.f ,pulr Jrlt,;iJli. o/o 173.50t 134.99 f.tr JJtr J,JI! ijrrr. %100 l+r,rUr ur,plr
&!8Jr gr rtltJ .:!r, c,U!r it? ot Jar\-.J3)r .r.clr, aiJE, !,,cJlt ,,t 4 %l0O i_,J prjt Jr.r,ll

er.;,, esrr.lr 1'24,47 ,)t 18,15 p,..r&Jrj p'8 Jr 4.47 e Lr^-)t a )t;1\ i+Jj aJUjJ 6Jtlt 1?))
6rr.j '6":rJ arrtt L"p Aa)t .i,a!t a)t)tt 4)t rrUj i,! d;f (Jllr ,r-,Jlt 4%43.0j Jt 0 d/ crlc.rt

,0h6.89 ltt;r. (,UIt irr, ti 6rq, r(-a1, 6.bt2 it-9.t a+1: ,r&ll i)t)r\ 4i a*-i1yol2,35 *.
p'14.1 Jr 3.17 St,sljlr 6Jlll i", a*-rt 7'41.2 Jt t* ,y eLe)t &,- errr;r gr:Jr pr_/r tJ

.:rqjlr i, .rjlrjl 6J.'1., r+.1s i,JrJi..Jr ary'r 6lrll i+lr r:!.1 tu ,,sl ,7'26,4 ,)t 20.27 dr' s,"Er,JlJ
irUj Jr iJ.r a)t)tt 1+)5 SrUr;iltll d,Hll ,rJr !, A)JUI rrUrl i,r.s&U o/"4.g31%3.76 r*t
0lr iJr .ilrJrJr ,rlr.rJiulr1 ts id 1p'22,10; dutr ,J t+-y'\ ,t UuIt rJtlt c,,,r+Jr J, drtt .bLlljt

Jompuk ,114y Gree3 Hardacre ,113; Groot # ot*I irj,q cJir u e. d,rtp.a+,Jr

.132y Stamp 116;

rl,i.rjl SJiJr O, 1)t)t \r5tJ i.et c,,ti!t &rdaJ<11 irtjrl *ryrrl:{!1q

dJUr r+i,-&f AS x R5 gr,ilr qAfl ,JLrl 5l sv)r ;r.,, ,3'U-1* ^it 
jt,--,Jr;Jr c-ilrr

.4fr".! oritr;rl ldr JJrlli ijrri. %47.641 49.74 i,:Vj i!*:tj %27.33 t29.22 ,>t't.

%13.892 15.11 c,r\ sr.jt ar, Jii 5012 ,p5;Jr .i.,,alr ,J*t t 'l ,drrl! ,,tr gtJtl J1!r

r:lJi., crgl 'ey ,*t J./ri li A5 x R5 qrllr oFfl i.|t !..y{ ..}!}"ll ,J, iJsJlJ Jr)l rfJ.J
Ub c,r;l ili 4 d;a,r.l Single Cross Hybrid Lty' ii+n or +lr, Heterosis ii..! ,Jti {t)\r.!

,* JFAV ir-li,r i*J! JrJ"Jl(JI9 c.l"r,r d Jrl-i t,i+ 
'l ,i.rjt 

rJijl irt, d &e+l Jl$!l J.'i'

JDrfrrJ ,:,rPl' UL.)t J,tlt ;,e 1*l ,Spt1*rljrf u.Ltl r:Jt .,"rJ! cJ u..a.]r uir(er,r crur.l

d i.{I|., r".r,j! Jt.ulr g,.rlrljl JJLj 4l!J cJU)t;J,-y d Arl}t J.LI irLe i.r{il' i4-3 01 .!..EiJ

iF JjrJ,ilr o, i\e AE J+,r"rj,&;, ot ir.)JUr aUr .*'". J r""rlr elril! 6JiJ! irlJ, C,ll

2009 p-y 2008 6,r

,JJ.ll 3*v 2-l l-v .JJ.lr 3*f 2*y l-v c+,'

1J.78 27.61 13.67 0.00 16.89 J3.33 17.33 0.00 106 ola
15,11 33,00 12.33 0.00 r8.l I 37.61 16,61 0.00 3003
t3.89 26.33 15.33 0.00 15.11 26.61 18.67 0.00 5012
22.44 52.00 15.33 0.00 23.00 52.00 r7,00 0.00 R5
27.33 64.33 t7.61 0.00 ,o t, 65.67 22.00 0.00 R5xA5

4.493 4.541 LSD

18,s1r 40,61 14.87 0.00 20.47 43.07 18.33 0.00 JJ,Ir

2.594 2.009 2.625 2.033 LSD

t2



i,rtl;Jr iJyr*ll ;rrslt ilr.trtr y.;h gril

oF l, e ,a*il !i, 6irJc .Jri*r JrJT ,.,.j#.., i..JIl (Jul! l,lrll lpirJ ai,,+Jl .bjr"eJ! U qr-)l
Krieg ,116y Jompukg 410; e.rral Grardner .18; r.rra1 Dezfoulip ,r.6;e 01.,;T oSrrr

A5 6rr,ilr O,^,,.-fr 6.r;, !! (c,Jt .rl ,.r' Ji,)j4lr' iJtrlt #f :X;:T 
*'t'n

,lJry'' ,,rb ptrJtl r.llIr og fl Yo64.335 65.62 ee1 eJuJl rrJ,tr d .rut &J-r slel anlrrl x Rs
t.strjr '!rr o0 (gut arJ- #t .!i c-lerl A! lfte 4rrJrl tjt/r +j c,:rl g.]Jr JlIr .l,]r ,r.-,.q,
,rlrr .*"1 .ri A5 x R5 (,r.rrJl iFlt C,l gr!.tt .ir+Llr:rr.r1r *ty 4LySJSl e,"rt :r,-trJl

iyl n qttdr aarrr or gl .gu!r9 J3!r #ilt d 5012 g,t;J, .i,-t, 4*& Uutr Jr,l! J c,Ut &J.,
Jry lJr.{ 6Jl}l c,t+Jr 6rrr} cJqlt irl d,Jrlrjl 1bJ*q .r$n ,et)it *tyJ, eut irJ., st t

.irt)jt

Jp.rrrle.lurr relrsLrf tr 15 J,.r+) ,,rrirLt L*t ,f Or-y),:f;r'jt 
tf

t.5 JrIr .rr}! uslc" o/o39.g7199.75 i-.,{ $Iei J^ f.ijr ,.- 34.13, 57.53 etr qpr 3,.y*;nctF &l.,JlJ.Jl ,1, gulrl !1Ir .dr"x J.2Ir Jry'!. ijJrt %21.31:53.21 t -,,{ uujr rrJir oJi,

'j).iJr 
Jirrl 6i.eJt t)t jrt;+.p p'8j 5.443 4.471l,u1t €.j -o jy t*.s; d Lt.;l ,,r.itr ,l,.irjr IJJJI

&J,J.Js&,r rrrlr;?.).!p'l9.gg1 1g.151 ,julrlJJ$&JrJ+u lS,ZlS.nrJJ)r r,r*JJ6\ e'24.22 Uslr ,rry'r i*,,. i;.,rn ,grcr p-,./r d jl9.65, Z,O.zl, Sr,t,6"rlr .! gulrl ,,J,tr
PSII o_1r(lt Jo d p"r6tr Jrw ieirtr, CO2 c,".r.J f.JtJ$l r"u, !rai*.,,J +iorlt rru<,t o!&i.,
rr..ir,r aJiJr d ;"aaUr iJtll €,lrJJ il,o*lr ,,!i:lr ir, oi jl .;"Ju. os.p ,! -, st-ltsul+Jt g aJE
i1 132; Stamp ,121; Morro i..aiir.lr 6.lr_,}r .rl..), !i Utrr(lr Jh:"rJr i..t,rl &llt ;!3tJt \rr,-(rr r. ri.r.9 123; crteg Nie z.a,Ullt\tlt eVi ol*c-i i"Jult d!,J.,,J -h.,,t auUo
,1161 Jompuk,1111 Groot @ i:lfl i,rbq.J., r. C. i+Jr o& dlrJ, .,sr;dlt 7t4t i Q

.135; *rt}_l Verheal ,134y Andrewsl Tiryaki ,132y Stamp ,12g; er4 Revilla
AS x R5 g:rilr q+r sLrl il (5 Jttr-,> €i4.1 L*t,)*qt li.J.- +irlJr *rrrrjr c.itrrt
:Jy-Jr djl, illJrjl .* guJrr Jrlr !,.^.J.! p-, 34.331 43.73 t! a;JJr gr.alr Lr-+t JyJr_,Jrf
,rbf grri,r uaar ,r!ri r.cf ,J1lr p-, ,lt 4 Lrrarta,"*r, Jr! Juf 3003 \rD !r il+At slrf k+ t{5
Lr+t .;r-t*).UuJl r"Jlt 4 ,f r;rl.r er..4J JJt, Jjf 106,ly!,i*Jt sLrf !"+ RS {}-Jr dr i.",
r:'r+., glr t€tts & dlryj dibJ,.4 ri,,aJllt c.,r+_)J r.! srr+Jr .ll J.irl d el..i".J$J{u $J',E t

'!Jr.rrr 
qr5rll iiH t e,urr'rr **).s-g rt r-v ll g.#Ur .rLc aJri,r irl (llulr Ojr re i,l.;

rr,4ll J.Jt JJ^. rrl .fr* 4ulr 03:'!.1rrtt a+.p Si r+r ci,t....alt rJiJt &lJi.t1 .132; Stamp
rJrr:,r J #t ol' J*Jl d .frii$ U,r irl j, rJrJJ i.rri. 4 r) uLrtrr .)uujt C. turti. S*ltJJompuk.1l6y Greerg Hardacre ,19y a*relCteve ,-a,l,ulr aJtll c,,l+JJ ;,] rror, i,rr,,

.139; a.r'a; Verheal ,gI8y
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2011 3:J, 16..rl+ lrau )Jr) lEltll &iJijt il+

e!.i..Jl 6J.iJr gt Ury *r$tS # <r*l $re*\ L*t JJl, f t-SJt 'a.ttr)t r*ty )rl :5 )rr+
2009 p-y 2008 e-y

JJ,ll 3rty 2*v lrty JJ,lr 3*y 2uv lul eS}r
dr.}Jir

26.33 31.61 26.67 20.67 42.22 59.00 36.61 31.00
106

27,1r 32.67 30.33 18.33 35.56 50.33 29.33 27.00 3003

27,33 34.67 24.33 23.00 36.89 51.67 31.33 27.67 5012

31.78 33.00 33.00 29.r3 42.44 60.33 34.33 32.67 R5

34.33 38.67 33.61 30.67 43.78 66.33 39.33 25.61
A5x
R5

3.085 5.940 LSD

29.38 34.13 29.60 24.40 40.t8 57.53 34.20 28.80 Jr,lr

1.781 1.380 3.429 2.6s6 LSD

(,hrf il ofcJt! >r<J qr.}-i+r 1],.j-t J* J'et\)iJ\ *ty g qj,,,' {JrJ}r #tJrjl c'l'us

lt* p- 38.671 66.33 el,. g.iJr g,a, Lt* J* lrlei eJldt * jr v1A5 x R5 ilt'riJr .taar

\-rr rgrJr l.-ll .j (tjujl) .-ij rrll r, 106 oJ4 q8s/r ,-ir.rjrt R5 rJ,-Jl &b 'dljrjt irl drfrll

u,).ir opr.Ar., Jjlr p-jll ,) V 25.67 g! JJ- Jir JJ'ir J'JII (,!l R5 X A5 qirrijt ilaAr !rh'l

arj., 6)Uj c,ql .ri qa"l ,Jlrr! #!lr irr &'')q .f." 18'33 + gjJr UuJr f-'3lr d Jr" Jil 3003

.arrlr crr4rr eluJr 
y' irrrjjt ey Pq€Pt 7*t,)*,)

(a-) (5)j}r L*t J*
JJnl J*.. slel c.Jril relr slarl 51 16 JJJ.) {ri}r ej-+t ')* t'u.*iet)}t *\v etil

JJ'ir rrrlq ulw Yo 21,842 28.66 ;.rl ,rrli ,o g'iJr p- 11.99.1 11'31 tl{ gjJt 4./}t g.p*t

asuj{ ttlr g!., .u a;r Ja')t .dr}l ,} gullr Jttr osl uu'l &rl\{ a;w o/o 10'87 1 17 '061

!- 17.03-11.33 d/: p- 5 Ojrt r;e ; l7.25dt 11'89 45 7' 26'05 Jr 16'6 .1,, 6rrJ'r lT r)

&J.+r JJI' )r)jr rrrll ;*, ir\.,-) riu,n- 20,;"'jr J, n- 14'6?-10'33 grl p-10 tlt 'tJr

gulr p-lr ,, rl$r .,lr p-,203 10i 51 illr eu- w v2'152 J-r"t r-'jr J v2'52 ri frur
.gJJlr glr Jp 3r .::r; JJ rrrlr 1", a)q) oti fr' J<''. '3115-2ll' Y iet)itt ev $t s

or{Jr,-lr d u& r.. r.io.1 g.1g.1r$r ,j;*lr rj{4t 6J$ .l i} {'tt' JJ) L' Jl rJly'! c.lltJt olir ol

drrllj ciiJr j,,:,r+i-).Jl c,t{r.l i"or}r cru"i-)qll .! cnj-tjr.s}J JJ,lll $11f o":bt}t

.ilry ..yJlq Jrl:,' SJI U iJ-ir*ll eljt)l Jl 1.&:r!dl rlar)l ge,J.1r.aJ! J,"for'l 4t91r5l J'u'.'nurl

Nie t15 l.ela1 Leipner ,116; Jompuk '1111 
Groot *t'olr\ oJb\ qt u g &r;rlt cjr

.(22) Baker.l

5012 uflr lir-eJr iJ.rt .dl 16 Jr,*) g/+r gl**r Jtb 4 ur* iJrrrr #r/! s'il't

gult3 JJtt +cr"lJ l- L2.L62 L0.56 e! f.ilr r5r'l+r tr"+''lJ JJI' ,*l AS x RS filt cFArJ

Jrlr #r.u g/*r g4*r JloJ tul J&I\ eiru, o/oll.4't 4,24 "+"t (Jlbl ,t q''ijr 'dU! tJ|ie

t4



;irrl)_jj! gJ.+U d,rul \r&Jl ijll C0,

f-".rlr d f- 9.62 gla Jr,. Joi 106 oJ.4 r8lfalr ;,,alt ,J-i t"+ R5 iJ>{-Jt + dtlt ,J, UICIJ

uliJ-t ir;Jtr c.,ti)t cJl& art .UuJr 0rlt 4f €l.i+r ej.+r Jrht J.t^. #f RS Ay-.tt c,^treiJ JJ'rl

c.rL-;*r d,-r i :E.l LJr15 lrje{ rd, h-*t u* qJ' r.pUt .)Jior .y i.SJl Ft Frtt
Jl".-.lr Jrr,.., f.Ft $it ir(tt irtr;Jr d irrJl J.rJ:dJill rr o(s.")ft ti rjJ lGene Poolsy

,15; Nalbantoglul Atici tr itlfl irjr'q 6J?J L e. (J,lJ:, ia+Jl oi.| Ot .i), I JS Jl, rr.9f

.@4; Nordquist .115y etag Hodges ,17; a;rtej Cleve

et..i.elt 6rlJt ,y d,,rJr r.Jr, 1,,*t (C-) g1j}r g*t J* dt 6J<Jl {rr)Jt ;arty }l :6 J:t*

ctSr,Jr .r..Jt sLrf !'ii ,*Ji+l L*t )p .t -.r\)jtt r-rtr,r;JlJJjt g..StJ:Jt ,? €tp yt$ J,.,
* tcrt' ){<l f- 13.831 12.33 tl{ g.iJr g./*r er.+r Jrj.J J.u.. *i c.,u,r rr}r r.r 5012

,S5-ttt ..ir-tt d+! dl}Jt ,J, qlJ.! lut J&lq ijJli, o/o26.76s 21.71 -*". ofri ,o gjJr ,iftdr
oe,.{t.r,1rr' f-,r11 d JJ^. ,!l 106 o*. uf}Jr .r,,-Jr ,J-i r.+l ,,*-il lcJrJr; "rr9lr lr 5012
gpt gn*t Ji ott t(+l UrJrr +sty'r !r pu ;(+ &r>[ .gutr r-rlr ,,i JJ",,tii 3003 $rjiJr
J1)t ,rjlt d +J&t LJ"*r JrLJ Jr^.,*t V,t-q R5 iJ:LJr drii *tJ (rJ<..Jr ,-rlr ,J t+h hi
(Jlrt dUrq A5 x R5 fr.riJt lFAl ;"c t*rr ,Jr)r !-,jt d, gldr rrlt .i A5 x R5 gsr,ilr g-^7.fr.1

.pgr r",,r g,r grCr ,ry'r,J Jrlr r.ir, Jjlr.rlr J,p.plr gJA*r JrLJ .J.,*.

(€> +ra*r (J€.^iJ "rt*rojll
slrt cJuJr rrlt shrl il 17 Jle) .F.;.al Ly*J.l+r,)jlr ,,)'L"r br,lr to,,ty ctSt

sl''t P g.iJl., dt.l.Jr ,J, gurt JrIr qfr-! pr 1.58J 3.37 & sp, (r"r..-! jqr ir:rl, .J.r^.
J:lr atr-u grrtr .rrlu xy" %"36.163 146.161 JJ)! &Jlu up o/o132.35229t.g6 

t_,-r,,

4 rr+ :*,i,t- ti! Uult OJr l, !Jt, rtl.J, .r,, J"., ,rt ,ti.rjt 6JjJt ottlt .bi.qll/t sl, UiJtJ
crbld iJ? ..r",t*r c-,,i1rrKt Jllrr (,t r.f ,II #,*6.,rrr Ft.ri .;Jr g11r$r JEdt rrti,
c,h., Cr. raujt irJ){ &Jilt dr."Ut !,r-{ &tii J<.i{ t sr.ri ,:rio.dr Or gr if.,ll ,i..oiri.tr l.rrr}r
irlll rJqr, ,rt tJ.123y e:lhl Nie,113y Haldimann ,112; Haldimann i.airult rJtlt
PSI UbJ d.furt n'r-l r. tjrj r!J,t i,t-. d II #U_F ,y -a.bii.J.rU.-, r$itJi i.rlirtull

20o9 p-y 2008 p-y

,Jr.lt 3sv 2-v luv JJ.Ir 3Joy 2Jt I luv #r.ir
dltr

10,49 10.44 10.70 10.33 9.62 r r.00 10.32 7.53 106 .!}1
10,26 tt.20 10.30 9.27 10.28 11.1? I r.00 8.67 3003
1t.46 13.83 11.00 9.53 r0.56 12.33 10.33 9.00 5012
t0.t9 10.88 10.t0 9.60 t0.44 10.67 10.33 10.33 R5
12.16 13.60 12.43 10.44 9.77 I1.36 9.50 8.41 A5xR5

0.905 1.653 LSD

10.91 I l.9C 10.91 9.8,' 10.13 I l.3l 10.29 8.19 J&ll
0.523 0.405 0.954 0.139 LSD
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2011 3:.rr 16.r.l* 1.,rr- )Jr) Ulll irrrJt ilj

J*clt gti d tJ,bLtir rdit, gl..r(lr ul+..Jr r"!d di ,t}r urris)l ol .122; Bakerj Nie pSII.l

CJly' J5[..'. d \tJ4r rr;?'tr i:r ,rle 6.1)td ,i&*Ir c,r.rlr rr;7r (, irjy't irl+t rrU! ;]r.:t! U]lr<,t
.pJr gr lr(Jr J,llr J e,ry'l .jjJjt ol-4. \,l (l;rr;ru i," l.l1 t1 Elrr(Jr J,brJr

i/t ,,r UtJ1 r-Jr; :-J <t> ,tr$t gr"*.tJ Jrlr iljr! d itsJr &tJjjt J,crJlo Sl :1 Jlz

.i,.rlr sLri .rii 17 Jj.l?) \tpt 7t.,,.d Jl+r i,jlt ,J tr.- o,,rtlr #tlr !,jl,r!

p \rljr (t' 1.38y A5 x R5 grrrjt il!+ltj JJrr p-Jlr d a, 2.42 $ Jt'..rl"i 106 or4 $5lt
d iJrJrr tJlrJr Jy+r or .dlj.lr ,JI9 qllr y<J lhjr J&t'.t u;$^ Yo 28.97 121.00 ai*rr slrf
a)ijr drrrr ,tri .$ Jr.e) qtal\ L*\ JJb J&. d tOly.+t dl sJq fr,+t gyr..l,l j*t ir,lt

iJJlr .:/r)t !,. ,t .ft cft Zeaxanthin u 6Ft Ule Liq rljrl JJIJ ;JLlr 'l,i.,jl
., J,". J drajl L"+llJ,:i.{'Jtj ar.9./t !1'p rltJ1lt bL.. d ytr:lt irt;119; 4r'tli Leipner

'tri.rj! 
rrjjr Cr, iM O*t 13ly ee.1 Smitle ,125; Pearce ,161 a*n1 Battal ail;3 arir

ril ,130y aotel Schapendonk r.l..i.ajr 3./Jl .1r iit*l crt^".*.; 11989 ,Greeri Hardacre;

6Jr,4 tri* re i,:rr..rrrrur)r ,rrb ,f ?rd ol !l , eui.rjl aJjjl d arJll 
"l.{.r,L--i 

54.1, cr)Jli ()J.

l+lt J i&rlt ,jD-pl ,c;j!a1oy.r i,a$l ailill aJllt .>V; olp c".3 c/lo:U arirll c.r)Lrtirl! r-',-..r

c.rti,alr cllJ aiJrl r{urJl J*r3 d,, i.!i $)it ot} <-i oy r.rr +Jl cr\.Jl c,ri, drrr.J !-l.br

.120y Miedema

;Lri rii ,(rr,iilr gp..Jl j4r i,Jrl 4l irrrJr .rolly g. t1ll Url-rJr #lJ,Jl c^l'ur

ult.-n JrJtrl .rs Ri eJy-lr qlr,4Julr rr.1Jl r;e C 4.66 6tr Jr.. st l106 or4 $.tlr J.;.rJt

A5 x R5 ftiJl d,Fll ,J-l ,"+ ,J.9'$ ,r-".1Ar 4 rJr)r .p-ir ,r J.r, .pf 3003 vl*tt u.Jl .,Lrl

*r 5012 ,rf,,.,t ,.ir..Jr P{ u.,-1 106 0$ -i,.rJt +li eJr:lr arlr r$. C 2.26 g! Jrr.. 
"Ui

gy*reJJ J+r ojrl J UlJjl r.'lrrjt lry;'l Jr ilr.r)! &r! .gulr elt .J J.r^. #l J.r)l rrjtl

!ir..Jt uLrf .d ,(Jr.rll y' ,.rrrlt Jrll d c.{H .rl ui'q ,lil"'lt irl)it r*tt, +r t "l 
g.,.alt

&J4 $fll J.i.rjl gjc euit ,R5 iJ){-Jl d;b ,gSt :y.*]J jt+ ,l;1 ,rbf 106 o.+4 \sf/l
.JJJI !"/,r d Ju.tpf 3003 \r,Xlr qail \rLrl k.r A5 x R5 (l;rlr ctal! !)^r Sult ,r./t { 106

,triAl

2009 "-t, 2008 g-r

JJ,lr 3*v 2uv lvv JJ,lr 3.l"-r 2u! l-v .,6.Jt

dr,t
1.08 t.62 0.98 0.63 2.42 4,66 r.63 0.99 106 o}1
0.96 1.43 0.82 0.62 1.63 3.057 1.058 0,73 3003
0.83 1.26 0.66 0.59 1,76 3.35 1,08 0.83 5012
1.09 r.36 t.06 0.86 2,O1 4.143 l.l4 0,91 R5
1.38 2.26 l.l5 0,74 1.46 1.61 1.94 0.78 A5xR5

0.418 1.903 LSD

1.07 L58 0.93 0.68 1.87 3.37 1.37 0.86 J&I!

0.741 0.187 1.099 0.851 T,SD
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r*rrjr gJ,.JJ lrur $.lrJt i$ irij

xsf dp d A5 x R5 qrrlr *alt rrx ,gr4r g'"a-u J,}r iri,lJ J&, ,Jrlrt RS r,y-Jl c.Lrl rl,
ily-Jl + J&. ,Jr( A5 x R5 g:rilr i^,dr tJLrl Er ,JlIr Jrlr d JJ,,u #t 5012 ,ssr.tr ,-i*lr
6lll of t->t .,pr,tr r*"rtr .i putr JrJ*U J+r trjru J*.. #l 5012 rntl, ..ir""lr ,J-fl nS

.p-r,f J2;rl; tsy ,F s i* k r c,-(-.rr 4rr1r

(fr) fJ.t}l tl"+*tl Jtlr O;rlr
,-*f Utrtt relr ,r!rt.rJ9 18 J1.r+) rp.4*r g.p.-ll .ir*l ojrt ,1'u-r,,, vtrlr ,.tary c4l
'$)ti, yo 68.4,66.85 q-{ u,l"i r..s"l, e 0.96,1.94 glr is.;.i4r (.re,.J J$r ojrrJ Jr..Jqr iJjrr ,tb .:rq .dl/r ,.,I9 gr,t'r Jjtr qcpu 3rcr .rlrr ir,a, % 22,g196.29t lflr l.lu.
J9}t ob Jl (6 Jrq) -att)it *ty d sJ+r eJ^*r et J*rr!,1r irrryr .r"erg g1*r gn*r ,Jir.iJr orJrt vby .qsJ},r L*t q, ) at*\ au.a+r-(ir ggr L*t ,)ra J.r^. s,rf c.lutr

"utl @ CO2y CO2 c.il, .lsrJt r,rrf,Jrfl if+" i,ri, Jii rjL 6!Jlr rjj,l, ,! "l.til,r or.tosrJ, {,u,! c.:' r.5 i4J}' JrJ, d ,+ut dtJJIri ijJri. @ psII; psII d OJi<JIt Jir d f,,l-f ,LrtHaldimann 1135; *rrej Verheal1231 a*u.1Nie gb h,* i:-b J ttridrrJ.ijl &r,Leipner c19y l:rLr3 F,ryer .14; a:ctel Andrews ,pr ot_pc-r1 1361 *rr4 ying ,q12;

'1301 o.rra) Ying,118; eral

f!.rijl 4+/l .rbf !1 .aej,tr :i(, ,.r.1+r (r"a-ll ,-lr*r ol1Jr { rr.r. d,,tJJJl s'5:Ut cj1.,rl

1 .1;''51"' :*','t: 
u,w Yo44'56i'-{ J"r;4'-n' r.* eu J&. sr,i A5 x RS," fJr d 0.97 4\ J*.. dtl50l2,rf,,.,r .n-r slrlgut *rr,;;;r;;, ,]Jtl 106 o*,rfr.rr .i.."lU Jr$ r".1[r { 3003 u*lr *r,.,t, r.+ .% 31.0g r.-r{ ,,r"ier"+-r .-3r+r ojJJr d iJrJrtr ef!.,r Liyqrr ,r., .gt, ,*"rr, 4 J-.lo, LJ"+-! ,-Jr+r ar.ll .Ju.$ret L*t iJ.Pt,)* d c.i!-l liat t s 16 Jlr+;,j$+,-6rO, ,,*-, tjp rj qi*+r 

"!r 
g./*r

iJljr o. a+lrJ, tn5rr:-".f (r.r> rr)r}t eJ.rr-I !.!r+t tj]t J 6f_ll _ar\Jt r*tr,]f ;g Jr.r*
.tli.dl

2008 p-y
ru

Jr.lr

0,68

3*v zuv I l*r J.'l' | 3-r 2-l tuy I ''-rJ'lr
I J'rl,1,23 0.52 0,26 0,75

oE,
1.24

1.36
0.68 0,65 0.36 106 oA0.82 0.67 0.s5
0.91 1.23 0.E7 0,81

0.37 0.24 _!g0s0.96

0.89
0.73 0.79 0,15 0.65

0.s6

0,37 0.28 50r,
0.6s 0.70 1,97 _0.425 o.27 R5

A5rR5
t.33 2.90 0.81 0.23

0.244
0.390 LSD0,74 U. 0.?0 0.57 0.92

0,141
1,94

:-
0.53 0.27 J&lr

0.109 0.225
0.17 4 LSD
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2011 3r.p 16l+ 6ev )Jr) iJrJ,Jl rrtr1r j;3

;aopJt c'i.o ol .JJ.l+r Lr,l1 ;oillt rt;+!r .ir g;1(lr $r.rlr gr; ,J.dJ Crrt ,r.a, .rr1 gJJr 15J/+)
.1161 Jompuk ((8) drrl.l1 Dezfoulip qTl rrltalCleve ,..6;, ar?I o,r>roJ+, l, e. lrt1s

€lJiJl qaAl sLrf 5! (qrJi+t gf"r...tJ ci+r i.'j1ll d J,,rt1ll g. rl.p.:.Irrlr #trJl c-l+!$
A5 x igrlt q+it,rLrl rrrr eJu,r .r],r 4 5012 ,SSr,r,;,-lr + 2.90 lLl J.,.. *l A5 x R5
o!1 eldtt 5012 o5lr li;,ajr .,Lr{ .rij ,!1)r r*"1 Jrfr .r3trr J !,u. Jt RS ib{-Jr + R5

f-r"I, CJutt .trll J J.rr Jit 106 crg. !i,,,ljr .,hrf !.+{ eJu,r * ett 4 f1.23 & JJ^,,riel 106

i,, ial ,ilt-itr J,lrry'r d *;J.ilt gy+-U r.it}r Ojrt JJ,.. J c.iLlt UtJrt q.sljJ! irt .Er\ .pulr

J+r !,J]r Jrlt .r$ J&. &l 5012t 106 O4 g5/r .i,.a.rr j;i {il (&rrl rrJAr J c.ild dt

Eldtr JfIt oCr-U J*.. slef gujl Jrrll & 5012 iisJ"ll !r,,.ejrj A5 x R5 grJiJr dl+Ar st ij
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' f.,tr 

.e1r tt Lttatt gr.*t 0t.,l Jr^. uJrf R5 1y-.1t1 106

J J$r r.15, dtlr ,r",prCrj J.eIr utj"lj ir6r ,l,,rr ,u Jrr. *l .tS * R5 grlt .ilarti 106

irl/ JJ., ,,l.rt 5012r t06 ,rtA cldt i7l r"oi ,ot'.1ll X5 4 cJu,r &1!r J, JJ.G' slei di'

u5f/r .i,,,alr.9 grll 4rrArl e!:lq UuJl., Jr'lr oFr.! 2/15 ,$t .rlr 's gf ilr gv+tJ Jtlt
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IMPACT OFEARLY SPRING PLANTING
IN MAIZE GERMINATION

S. F. Ifassan*
L. I. Mohammed**

A. M. Dhahi*
K. A. Salman*

ABSTRACT

l_1it-P.ird..f- ASliyllturat Research during spring season of 2008 and 2009 ro

H::.:i?:: 1T lT"b$q o-r 9a!v spring curdvation for five -"ir" g"ootyper.rrve marize genotypes included: Research 106,3003,5012, RS and A5 i nS rieregrown at 15 f,'ebruary, 1 March and 15 ltiarch using RCBD with factorialexperiment arrangement with three replicates. nesriis *no*"a that 15 Marchgave highest values of field 
:merge-n:y, emergency power, tength of snoot system,Ienglh-.oi rooting system, ary ieigtt of .fr"ooi ,oi- iooting-system. G.;;il;;were diffc.s in emergency charactiristics studied. iiogl" .io., nvrria ai IhJgave high_percentage of emergency, emergency power, length oi rlroot ,Vrt"_,while synthetic variety S0l2 srr.-njdf, l.rgil oi.iotG'system, synthetic variety

|e.se11c!_to[ qrve high value of.di_wei[rrt ot rooffi sysrem and singte crosshybrid A5 x R5 and synrhetic vartety n.."i".n ioi !""8 nigner vatue ;i;i;;Gsystem dry weight sigrificant interaction t 
". o""i-i"ra f,etween **i;; ;;;":and genotypes for arl characteristics studied. c"n ru-.rr.rrde of possibitty tocultivation of maize rt early spring especialfy f"" ,iigf" cross A5 x RS andsynthetic variety 106.
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