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c;uu(Jr 4l *rrlr ()\+,ll t6li& GJI /JIl bu* ;v 6t )'.ai Syn 12 ,-idl +.)}lt i-u*tt arq; Jt

at'Ftr d;i'e uu c,,uu( i-"ssrrryi.a,r 6.1jJr gr ,L.,) .* -i,?'i:; it-ll}
2009;2008 a}"-*t

2009 .12008 dr-"n-ir drcJtr le,f
liLr1r

g.,t.e!t l.-f ( '--.cru) crr,iu(Jr

95238 57142 40816
3.91 5.12 3.51 2.51 Svn 6
4.00 5.82 3.59 2.61 Syn 8

4.1 5.87 3.74 2.68 Svn 10

4.39 6.43 3.91 2.83 Svn 12

4.21 6.05 4.01 2.82 Svn 14

4.23 5.74 4.06 2.89 Svn 16

3.98 5.09 3.96 2.87 R-106

4.13 5.82 3.83 2.75 c,rlu(.lt .L-9

.lrplJ c,tlu(Jtx Jt "a'tl ,1*t.u c,0u(lj
( o.0s) LSD

0.27 0.47 0.18

.,jJ.: 6.:q.,1 ,j,an- o* i$Jr1 iilrl a'tJl d4,rt {lrb a!)b s3*3 i/ {.rJq 'rit e.lli d/ 6.-

., drrrr r-'l drrjr irr6 9..J,--il u r,rl;;j:il;f,J:ffif, y;:l
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jrr.a>tl ,rntlrlr cr$lqr)r Jl eJJi c-- l91. t";105'52
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aiU)J l.ll !.r J JdJl .frry ;,e 6:r.a:-,>{ drrlr uiru( sji dJl ,Jd.ll J!",$ 015 p-tjlj L!}o J-'

..-.alt.e 1.a!r ia ul/ Fr ,$;1;.:a21r :rlr gj-1l tt g* Lf r.lrrjJ lrl rJ, rJU"i l4Jh' J"e!'

i^cJtr el" c.,ralr .(36) irlrrl Tollenaar .3 (2) ;fpdt ,! ,F of:. \,. e' i'rr+;Jr oi"l €^i'irr

rii , i.r!,Jl UtlSr ,.i)rti U.,':,,.:j,L:rr J *El-,,iJl 6"iutJ;rrr;tr !, lU)l )r' 'tt (4) J.,'ta,!'ftIJ-.*'

4rli iiut ;|,! irJrll et L;Jr !,, p[r 4.25 .l.-4 l--n. .rF95238 Uu<{ 4'JJ}l '!uq;Jl driG

(34,2S) i!"lt ir,a-'jl )tJJ,l ljle !rrr'11 ct.;,tr sal r41 .,t.irll )l.rll sle crliL:Jt ilt dUJl dJUJI ',, i

dJUu<JrJ Jlrll tir JPt*ll e4h:j lirJl oj,r !-,;. ,.) L-y osj sy1 u'b JrrJl.t ir rr* 'lJJiS

4iqi arf Jpl J, (1,.J{ 91.48) liaLJ.a'e, d lrrir iu"r)l #l Syn 6 }ni-ll ..i!'Jl !tb'l :*LJJI

.l;, rr3108 sLrl !l 4+ial grrr :.r &--f d R-106 Jd{l eil..Jl fb e 4 (l'--'i' 'rri40816)

J.I4J Uf .+Jq rir{ ii.rll o.r.o } ,Ja'-Jr ,i+, J^il' i,l Jl dlJi r-* l-'-r'e'toi95238 r,LJ1 li[<Jl

i,^' 4 , Jr",ll clu "!! d il'tJt d.rlr-Jl fr' r.l, J>t";) ,'1 ,lr-r.t +5 S ,y dlirl o.r#lj i

!i'J !r'J1 ,.r$u<Jl J*ru, e-ajjl aFtl rJljrr #lrrJt 0r J^ J+r*lr .*' o\ (22) trtrlKhan r's;r

.C.dt a;Llt .Jlr.Jl i/ u-tg \442 Pt

d,Fll ,J:-il3 4Ju .lrJui ;r.11.;r rtf.alt aljJr r' .ju,! *"1-..i'l ei4')x g[It :'r9 ]-ir :4J1'rz

2009 r 2008 u*ir
2009 I 2fi)8 .r--n-lr l1clr laJP

.iur!l
Jt..,olt .L-j, J-..r.Jr;1 c,0r(lr

95238 37142 40816
95.8 91.96 9t.48 vn6

.08 92.78 91.83 Syn 8

rs.38 91.11 95.65 vn l0
98. 100.53 91.47 96.42 Svn 12

91. 99.03 96.98 91.18 yn 14
,8 106.1 T0-1s1 .15 Svn 16

108. 4.10 103.67 f-106
t 00.96 91.36 96.11 c,0u3r !-F

c,r,rls3rx Ju.r,tl JrrJu oor(ll ( 0.0s) LSD
2.329 1.033 1.524
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erJa-y'r e,ui €rk Jt b lj.ol . t3-t i;Jt J"ll! JC Ur3;rrir ,Jlt q$a 6Jt ou*J|.t c'uJyr

3r!-l r-n .rLrjl ur * ,l-cV e qr* ,pit3t )yar g-, .\i, . ii.rjl oi.o J n;*Jr c;uU*r .fU altJt-/r_ v

c^iLrr d'f ,r, Id.32 & iillj' o.r.A &-,_1,r,o ;;ir 
l'.-.o.c.rr; 95238 ilu<Jr c,le.cr 5l ( iJ['ll ;iu<Jl

93.66) ,jJHJl ?Jf ,F* by irtel uLrl .lr.IJt 
l-.-.l.c''V 57142140816 ..Iill<Jl ,f \F

d,,i!r r.ojrii Jl 4Jro''tt a!u(!l 6)!i J, q*t ,kv }-*-ru ,r@r o*il d,S{3 ,gtJoJt up1991,562

Jo J**t .-i;,.cjr 0r. d+Jr .jJ& cg arutr r.,Jr &rf .,ll a*.iulr ilq;J ;4i .rt+tj q.*hl1 glt; rt1 ntis
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1 40816 !!..98(Jl g R-f06 .r-o:rlr .-i:-alr ,rhrt ,l ( Jtlil cJqrll u/Jf J'atr gtJa-'y'

a,iu(Jr g 4*ii si:4Jl .,hl:, '.+, errrJq (fe130.09t 138.46; ii-alr oi.A.-h-jr, ,.rlrr 
l---n.oV57142

\rilJrr rrill lJl a4& g^af rir.9 (l-.:,U .pe56.651 q*t ,!4{ &-f #r l---r.crr;95238

. rrlL a;rr'lr eru<Jr5 rs#' J.t ttt rs.r t65J d, iJ+uJl .)I)LJI eJJ,:l tr,:.ric q*5lt u}tr^e:AJ

.;,cJ-lr d iiLs 4JU drt tr( b::l 
'.l,.A.ajt 

3;jJl;,r s!u..a'ir (pr) irqJl qf J*v bP :5 J:.te

2009 12008 aPlr
2009 s 2008 ltrltlc.,tt JarJ,

.jur)!
Jt,elt J-"f- ( l--.crp) crou(Jr

95238 57t42 408r6
82.44 82.63 82.03 82.66 Syn 6

83.36 83.82 83.03 83.23 Syn 8

87.34 87.60 88.13 86.28 Syn l0
91.33 91.72 91.56 90.69 Svn 12

97.29 89.17 101.35 101.35 Svn 14

104.44 98.59 106.78 107.94 Svn 16

108.84 50.o5 130.09 r38.46 R-106

93.sr 84.32 97.56 98.66 o$u(Jr &-;.

.)u"r)tj crrlu(Jrx ju,r'Jr 
.1+rs ortu(tl

( 0.0s) LsD
5.25 9.09 3.44
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Cfttg.ilrR-106 .r.:rlr -ualr t* 1--n .oW 95238 Jr 40816 c/ a';$r alu$t arq.; g t6-a
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1-r. sV S7l4Z r 40186 ,lpu<Jt .rr, 

l--^ .* 7.434 Jt 5.447 t)A at-ov 'h-v U-r'
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,? ry {dw dru4 ie y*lri.ajl 6JiJt ir' ..'ltr.pr ( t- - ';!1 burr ar'r J'cv h-yt :6 Jstz

2009 12008 qlir'1.*rlr

2009 r 2008 ,lJtltir"clt 'L-J,,
.)u".e'jt

Jt,a)t Ja-f

5.31 1.812 4.687 3.373 syn 6

5.38s 7.982 4.115 3.398 Syn 8

3.633 8.344 5.035 3.52 Svn l0

5.901 8.735 5.233 3.735 Syn 12

6.139 8.497 5.785 4.137 Syn 14

6.625 9.392 6.09s 3.89 Syn 16

6.090 5.390 1.434 5.447 R-106

5.869 8.030 5.578 4.00 crOu(lt !-y

Jl.prU *lgu(rx Liu,.rll &uJ orlu(ll
( 0.0s) LSD

0.373 0.646 0.244

pLeIl
a;.Q0021 t3'e

.76-71

18

*S *.>.r, .UlYUJt

:11y33 ,iJrft artr;lt
a$ .o*jJr rt.,r.njl al.rJt ;,r 2l d J : .i;.alt -1



2011 5:s 16.114 lrrt- :.r.c; 4i!t iJlrrJl itlljjr ;.i*

irrjjjr i.l*. etri".Jl rrijr .r +J)L"r i{+iSCC +p :r,,r utw .Q0011*.>J, ,\rtPtJt -2
.L37-128:11y38 ,4tlt

(, .fu.rjr j"4 i)\ )lt) tJ*ll i,gqrlll .12005; rs:y'tr i8,,u J:' r.JJ q.r,P$ ,.?6 -3
.57-62'.36 (3) ,titlt ;rr)jjl ;]J. elri"rjr iiijr

.irlJjjl ajljj. eltill 6lJJl Clilj arlJj J ,rl)t3jl .12006 ;;l=l}1.l', ,?\; ,h -4
. qj)r.)))LJl )&,r arjut rlri.alt 6ljJl J*, qi atir.Al !-/y rlr'tl .119951 .*ta Jjy|{J ,&y -5

.124-t5 (2)-,+r-t)rr '!r'4)U ,r1r il+

6- Abebe, G.; T. Assefa; H. Harrun; T. Mesfine and A' R.M. Al-Tawaha (2005).

Participatory selection of drought tolerant maize varieties using mother
and baby methodology' A case study in the Semi Arid Zones of
Agricultural Scie.l (l) t 22-27 '

7- Arncken, C. and H. Dierauer (2006)' Report , Hybrid varieties for organic
cereals Prospects and aceptance of hybrid breeding for organic
production. Coop naturpain fund organic seed project, modul l-4.
Research Institute of Organic Agriculture (FIBL) Ackerestrasse , CH -
5070 Frick , Switzerland. pp : l-7.

8- Boomsma, C.R. and T.J. Vyn (2007). Plant population influences on maize
physiological responses to nitrogen application. http://www'ces. Purduc'
Edu/extmedia/AY-329 w. PDF.

9- 9-Brummer, E.C, (2008). Advanced Plant Breeding. CRSS / HORT 8140.pp :

1-15.
10- Butron, A.; R. Tarrio; P, Evilla; R.A, Malvar and A. Ordas (2004),

Molecular evaluation of hvo methods for development maize synthetic
varieties. Molecular Breeding , 12:329-333.

1l- Cheikh, N.C, and R.J. Jones (1994). Disruption of maize.hernel growth and
development by heat stress. Role of cytokinin/abscisis acid balance, Plant
Physiology. 106 : 45-51.

12- Duncan, W.G. (1984). A theory to explain the relatiotship between corn
population and grain yield . Crop Sci. 24 z ll4l-ll4S.

13- Dwyer, L.NI. and D.W. Stewart (1992). Ear and kernel formation in maize
fybrid representing three decades of grain yield improvement in
Ontario. Crop Sci. 32 : 432-437.

14- Eik, K, and J.J. Hanway (1965). Some factor affecting development and
, lqngevity of leaves of corn . Agron. J., 57 : 7-12.

15- Fehr , W.R. (1987). Principles of Cultivar. Development . Vol. 1. Theory and
Practices . MacMillan , New York. pp. 66-70.

16- Gonzalo, M.; J.B, Holland; T.J. Vyn and L.M. Mc, Iutyre (2009). Direct
mapping of density response in a population of B73 x M017 recombinant
inbred lines of maize (Zea mays L.) Heredity advance on line
publication 4 November 2009, doil 10. 1038 / hdy.2009. 140.

17- Gonzalo, M.; T. T. Vyn; B. Holland and L.M. Mclntyre (2006). Mapping
, density response iu maize : A direct approach for testing genotype and

treatment interaction. Genetics., 173 : 331-348.
18- Hallauer, A.R and .I.H. Sears (1968). Second plase in the eyaluation of

Synthetic carieties of maize for yield , Crop Sci., 8 : 448-451.
19- Hallauer, A.R. (1997). Maize Improvement, In A,R. Hallauer (ed.) Crop

improvement for 21 Century ,2 t 15-27.

l9



er')Jl 9J,..! J,.uJl \r"i,J' l-ilr ir.ij

20- Hallauer, R.A. and J.C' Carena (2009)' Handbook of Plant Breeding ' 1

Maize., 3(1):1-96'
21-Hashemi,A"andS.J.Ilerbert(1992).Inter-spalin-gplantdensityresponseof

cornwith article shade' Agron' J'' 84 : 547-551'

22- Khan, M.B.; M' Asif; M' Ama"n anil T' Ahmad (2002)' Impact of tntJl'1o1v

spacing on g.o,ntn u"JJi"tO of to'"t maize cultivars ' J' Res' Sci'' 13 (2) :

135-138.
23- Kim, K., K. Jiang; S. Zhang; L' Cai;- f'f' 

-l'e1i 
I ' Feldman arrd i'-*:lt;-- 'tZOtiOl. An 

-eificient t"uto"" of similarity between gene expressron

profiles through dui, t.unrfo.-ations. Haiyan Huang (hhuang @ stat'

BerkeleY. Edu). 1-22'

24- Krivanek, F.; H.D. tiiton"X; N'S' Groote; Gunarautal A'O' Dialla and

Dennis (2007)' tQPMi fot'Aftica' Afri' J' of Biotechnologr' 6 (4)' pp :

312-324.
25- Liu, W. and M' Tollanaar (2009)' Responll-o1/i"ttl heterosis to increase

plant density in maize ' Crop Sci" 49 : 

-1807'181 
6'

26- Lutz, J.A.; H.M. cl-p"i "ia G'D' Jonse-119?1)' Row spacing and
- population effect on corn yield ' Aqlov' J" 63-: 12-14'

27- Mahmood, Z. SfrafriO;"n. nfuih n. Af,htar and R' Tariq (2004)' Hertability

and genetic uOni""" "tti-ut" 
from maize FenoqqT 

in 
-shishi 

Lusht

avallJy krakurm' Int' J' Agri' Bio' 6(5)' httq://wvvw'i jab' urg'

28- Millet' E. and M.J. piiinut 1ilsll' fne ut*'i"tion between grain volume

and grain t'eight in wheat' J' Cerell Sci'' 2:31-35

29- Raymond, r.D. (200;l' ir-;;id Corn Yield Variabiliff and Enhancing

Yield Increases if;t;''an t;-; Use of Corn - Specific Growth |tojelst
M'Sc. Thesis' vr"ii"U iJvttchnic lnstitute and State Universir-r'- in Crop

and Soil Environment Sciences' pp: ltlO'

30- Sanchez, r'M' (1992; l;;;"tar"g i'ia vield-prediction in svnthetic malze

cultivars -"d" *i;";;;"t"iri"tt i t : B"si" methods' Crop Sci" 32 :

345-349.
31- Sangoi, L' (2000)' Understanding plant density. effect on maize growth and

development ' 
;";;;;iioio mu*imi'" grain vield' ciencia Rural

, Santa Maria', 4(3t):159-168'

32- Shankar, v.; c.s'P'-6;i"lti-ii's'g' Prasad (2009)' Evaluation of FAo

recommend *tpi""Jni[i' i*'*ui'" and wheat in semiarid region of

India., (2)1:52-62'

33- Stojakovic, M.; G'nitutu" and N' Vasic (2005)'.873 and related inbred lines

" 
in maize breeding ' Genetika 

'31 13)z 245-252'

34- Tashiro, .r. uoa I.r.t w"n-rair*-t rssdl. 
't1,. 

effect of high temperature at

<tilferent stages of ripening on grain set ' grain 
-weiglrt 

" 
and Erain

dimension i" '"-i - Jioiiriheat i'anks-' A-nn' Bot" 65 : 51-61'

35- Tollenaar, M'; w' ;;;;;' ;;"t' ""a 
w' r'i' (2006)' Effect of crowding

stressondty*;;;;;;oiutio"noaharvesiindexinmaize'AgronJ''
98 :930-937' r -,--^r -^r.,^rncc

36- Wright, C.E' (1965)' Field ptans 
. 
for systematically designed polycross'

- "R""o"d for Agric' Res'' 14 : 31-41'

37- Zaborsky, S. (2001): R;i;"'r s"ti p""a*tion Stress Factors in Hvbrid Maize

Production' fi^Js- ;f Ph' D' Dit"""tstion' Department of Crop

Production , U"i"ttity of Veszprem ' 
Hungaria' pp: 141 '

20



Iraqi J. Agric. Res. (Special Issue) Vol'16 No'5 20ll

COMBINING AND EVALAUTTON OF SYNTHETIC
VARIETIES FROM DIF'FERENT NUMBER OF MAIZE

INBREDS PLANTED IN DIFFER.ENT DENSITIES

M. I. Hamdan* F. Y. Baktash**
ABSTRACT

Polycross was applied to sixteen maize inbred lines in the spring and

autumn of 2007. The obiective is to produce six synthetic varieties which
different in the numtrer of parental lines, The synthetic varieties were planted for
yield trial in autumn seasons of 2008 and 2009 under three plant populations
(lOtfO , 57142 and 95238 plant.h-r) with the check (R-106) in a factorial
experiment with RCBD' The variety Syn16 with highest population 95238

plant.h-l gave highest mean for the most traits , rvhich led to a significant
increased value of plant yietd (98.59 g) and led to highest mean of total grain
yield (9.392ton. h-r). Preferabty to develop synthetic varieties from 16 inbred
lines in this method with the recommendation of planting for plant population
95238 plant.h'r. But, the check cultivar R-106 was the better with the

recommendation plant population 57142 plant.h-l in the central region oflraq
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