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ABSTRdCT

. Two fielC experiments were caried out at GemmizaAgricuhural^^Research Staiioo du.ing the t\ro sxccessive growing.casons Jj 200t ard 2002. theretat;n.h;pa"rr..n g.",n,i.t,j,,,i
r{.. c,.nrponenr\ ua! rn!e.li8dred. V;etarns aU r;1, ii i";r-,"jr"hyb,rd: rso.ol rhcm ar.e \^h]re l"rnele!ross tU{S.(.. ;O)drd three$a) cro(. j2. (L W. C.'t2r,lald;f""h*rF,.*=t"l;;1.;;gl:crus 2q,5. L. I.2,)r anJ rhre ,,ra_r cross i)2{ I $ ( tr.,l\'rruBen icflrliz,aliun ler..t. r0. 10,8d ,:O4a fiox" r"',"aii.l,!
p anr dcn-rr,\\ f20010. 2,10U0 ard l00t0ptart. l"d).i"" 

";r;i;::::.:l::,* r,r,,r,rpar,onp,,nenr ana11.i,. fi nirg por_r nonr:at cun e

:::ji:":-' i,"'1' as pa dorm ins 
'LUnom;" 

u,,, rf i' or,r," 
'".fon..curwc werc Lrtrt,zed. Rc\:r,\ oblarncd sho.r rhat:r- srngle 

^cro5\ 
Iu.rB,,;fi.,r,t1\ 5urpa.red.inpte cfo., t)9- rhrce s,rcro:s Jl) lnd thrce v.j) r ross r5l for ear icngrh, numbel ot Lemeiro!!. 100 (e-n€J wcighr 6r.,in 1rei11 pcr planr ard per tedcirn and

:,]. 
,.:gni. 

TT:l1:, :,n , :.zs g,,c rr,c ,a,re,r pr*i wr,ir. .ir,...wz) ..ro.s J\_ had ,heitighe.t ear dia,,relcr ard numbe.ot l,,ws

-5.1I,
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Planting maize ar 24000 plants / fed significantly increased all
studied charactcrs except.plarri and €ar heighlthe nunber'ofrows /
ear and shellixg %. 24000 plants,'lad rccorded the highest yield
treing 24..38 arri I feci- wireteas 300C0 plants / ied g3ve ihe iowest-

Increasing nitrogen level up to i20 kgN / fed increased grain yield

of maize and irs compone8ts. The highest grain yieid / lid (i2.09
ad / fed) incrcased up ro 135.09 % of unfertilized maiT-e by addjng

l20kgNifed.
Ear diameter, ear lenlith. th€ nuLnber ofkemels / ro\\', 100 kemei
weight, grain yield / plant and gmin yield / {ed were significantly
affected by the 1" order inter6ction (plart densiry X niuogen level).
Also gain yield per plad and pct fed were affecled by (h] br ids X
nifiogen level), u'hereas tfie l"' order inlerao!;on ofhyb.iCs X plant

densii) and the 2"' interaction order hybrids, plant density and

Biirogen ievel did no1 siglificantly alfbct all studied cha.aclers.

The rcsults gene.ally sho\, lal grcwing single cross 10 at

24000 plants / led and adding 120 kg N I led ploduced hjgh grain

yield.
5- The results indicale positive ard hiShly significanl corrclation

coefl'lcients bcol€ei1 Srai yield / plant and i1s corponcnts cxccpt

lne rumbRr ol rov \ 'cat,

b I he pri.r,ril'.11,^nponcnr Jndl)ri- srouped he .tud,ec',rial-.1e. in

two ma.jor componenls, which alltogether accounted loi 9-a 6 % of
the total varlation. The fimt component inclllded ear diametcl, ear

lengtir, the number olkemels / ro.ly, 100 -kemel \'!eight, shelling
96 and grain yieid / plan1. 'fhe sec.'nd component includ€d plant
and etu hc,AirLs dnd r:,e lrmherofrou' ea;.

?- Maize grain yield s;liniicaDtly responded to njtrogen ledilizalicn
a d thal response was quadratic. Jt gives the highest lalue for
coeffi.ient oi delermination (R'), and the lowest 

"-alii.r 
ol siandard

enor (SE) coniparcd \rilh linear (csponse under the three

populali{ densities. The optimum nittogen iite ranged lrom 103

kg N / fed 1l) 111 kgN / fed. Graiir yield at the optirnum N dose

r?dged trom 25 a.d / led 10 I 1 ard / fed a'id rhc rtooetal; retum
renged iiom 2686 to 1285 tE I fed.

Eq, words.-cut\e analysis- naize lqbrids, nel ficf,L Pi!1nt
dznti!-,prit cipdi coklpone t,.
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i. IN'IRODUCTIC'N

_ .The 
ever increasing pressure ofpopulation has chalienged the

Egypiians to ircrease pr.oduc{ion per unit area dueto iionihfion of
fertile jand. Two ways are possible ro realize ttrij siraaegv, /: e. to
release nen high yieldj.g cultivars and to devclop more-idequare
cultural packages. Theretbre, sludjes on planl nutriti;nal requiremcrts
mrst continue wilh the concomitant release of new cultivais anri soil
fe(ility development.

Clltural trealments play an impoftant roie in inc.easing maize
productio . Population density, N Gftilizer level are conlidered
among the most impotant factors alfecting maizc yiald. Sorte gro$,th
and agronomic characters r'.e. plant and ear height were reduied bv
in.rcasin6 olarr den.in. tl Douht t qx-r, - o..an anri Saruair
rleSer Ll-Deeb (too0r. \4dna,r a/ i toqor dnd Badr ct.tl. \lqq\,
Several investigadons showed thal yield components such as ea.
lcllgll_. Lar di.rn erer. anrl rr,e rrr.rmber ot Lernct" ro$ 

"ignitrcenrty.decreased by iflcreasing plant densiry, Badr er dl. (1993;, El_sheikir
(1991). Basha (1994), El Cezauy (1996)- Shams EI-Din and EI
Habbak (i996) aud El-Douby ?1 dl (2001).Onthcorhcrhaed.El_
DoubJ { q87,. tlli"*drl and satsau ttosq, aflJSatua!,r199t,
iound thdt rhe,runrDer ufrou. eor and.hrll;nd p(5rccntrgc he,e rol
influenced by incre.sirg plaor densiq. Craio yield of maize ras
significantly increased by inereasirg plant population up tc 24C00
plants / fcd, (Eicezawy .1996i Shams El,Din and El-Habbak, i 996).

Some giowth and agronomic cha.acters such as plant and ear
heights. 1verc afiected by application ofN tirr;,izer (El-Sbeikh, 1993;
Basha. 1994; Elcezawy. t9t6 and Shams EI-Din ancl El-llabbak.
1996). Also, most yield and \'jeld componcni characlers ol_niaize-
rn.re sienil,caJlr\ a,re.irci hr ir.rca.irrE\ rcrritr,,cr Ierer riJ 0.r
150 kB N / fed, while the number ofrows / car was atfecred hy adding
N fertilize. (El-Hossa.], ard Saluau, 19891 EI-Dceb. 1990: MatraJ
al. l9g0: \ai*au. 'uq.i. MochrohoD ltal .lqg)t Ll Cezalr) todi,
iil-Dcuby eI 61.,2001. Moha-llred r/ r1..2002 and Catlos Cosia zlar..
.'00.r,.

A di.ec1 relationship Lretwcen N lenilizatiou rai.j aii.i inajz_e
grain 1,!eld has been widelv dcrnonsrra_red (Ziran,i e/ a/.. 199:l;.lolele
aird RanJ"ll. lglq-\y'cCutjo'rptt (.d,.:9o4 rnd a 'i :u- f .,. I .., r/ .
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-?1702). llorvever, studies wirh conventional maize hvbrids achevatier
afld \chrJd<r. lo_7: Pere/ lerou.and l,,ng tqq-. \,ldhalncd,/ r/.
2002)_ h?d shown rhal maiz_e genotypes vary in rheir.response to Ii
a!ailabilit), reflecting variations in theirrelative abilitiesro absorh N
from the soil Oi uptake efficiency), and in their rclative eliciencjes in
nsing acqu;ed N_ to produce yreld componeDts (N use elficieficy)
(Chcvalier and Schradet, 191j; MaIl et a!._ i982). In addirion. there is
a F'Jsinq publlc a$arrne\5 ot \ a. a ,ourje of pollur,on ol
agroecosystems. This has ted N to beine targeted for studi, both as apldrl nuliicnt ,Rrce./ d/.. I095r and as a p.rljurant (uajrr.. and
Caines, 1994: and Patni et al.. tg96\.

f)ecisions concem;ng opdmal lcvels af lbrtiJizatioD involve
somc types ofmodei to the yield data collected wherl several lates of
ferlilizer are applied. Baiko a]1d Russel (1980), Cerrato and Blacknrer
r'o9rli: l'o\and Pdkietek.r to8l,. Arirraur trqo5)and fi.Douh\.1
,/.. (2_00 I r studied rl.c rejpon5e of n,aiz( ...eld r, i iirogerr lr.r;1.)er
Ihey lourd thal the respoise ofmaize yield to nitrogen w-as quadratic.

. The obiective of rhis study was to compare yielding;biliry of
iocal maize h),b.ids 

_as 
aflected b] N-ferritiT_ario.r levels" an,1 piant

densilies to- detemine ihe dependence relatjonship between yield
compolents in maize.

2. MATERIALS AND IVIETEODS

- 
Two fieid eiiperiments lvere conducled at tlre Agr;cuitural

Research Station of Gemmei:za in dre 2001 and 2002 summe-r grovrilg
5r a:on: lo compdr< thc ],ieldrots al)tl ir) or inur r"ize h5 brids. narrel_y
.\,ngle o)sc, I0 afld l_6. il.reeMaJ crossc. t15arclcro., tSl".
allecled b\ 

_ 
\ leni:;,/arion lev(I.(0.40. 80..2uar,d,b0Kg\ t.cd.)

and three plant dersities (20000,24000, and 10000 ptant ifed) l-h;
tredllllcnLr q<re a5\tEIed iI {plit rplil - plnt dcs;gn vilh thrcc
rcpl;cdtion.. H)b.;d5 \^cre drmngcd at ranrlorn'rn rhe rnalrr ptors. plon,
population densities were allocaled io the sub- pJots whiie levels off' lenili,.croccupieo r'resub .subptors. lhe L \perimenla, plL,, arca\\". 0.5 m. con.i,rrng o[ 5 r,dges. jm lo,,g ard ,0.0 irn sidc
Clie)nical and mechanical anal\ses ofthe soil ifthe experiments are
p.eseoled in Table ( t).



Table (1): Average mechrnical and chemical analyses for the soil
in fr/o {roltiDE seasons aa thc cli?e*me*i:rl a:.e

fulechan cal Values Chefiicalanalysis Values

Sand % 17.5 Soil reac on pH 't.7

Sr: % 34.6 Orqanic maii€r 9'o 1.94

9)vT:. 454 Available nitrooenioomi 34 15
So ilext!ie Ciay Avarlable phospho'-LrslpDm i 71A

Avaiiable DoiassiumloDrn) 444

The preceding crop was wheat in both scasons- Maize hybrids
were planted in hiils 20, 25 and l0 cn1 apart 10 gjve 3t1000, 24000 ard
20000 pLants ./ fcd. r,-itrogen feililization wa\ given in the lona ol
am.doniurii iiitia-l (33.5 9'c N) ar a"Io equal dcses scfor. ihe first 6nd
secon.i irrigations. The normal cultu.al pBctices lrere calaied orfas
recomrnelded.

Randorn samples of i0 plants and 10 ears were taken from sub
sub plots at harvcstingtille to detemine thc follo.wing chamcteN:
plant height (cm), ear h.ight (cm). ear diamcter (cm). ear length (cm),
nrlmber of.ows / eat, number ofkemels / row. ]00 -keme! wejghl.
shelling %, grain yield r' plant and grain yield (ard / fEd).

A siflgle analysis of r.ariance was dofle for the data ofeach
season separateiy and combined alialysis was perlorned to d1e dara
over lhe iwo seasors according to Soedecor and Coclnall (19E0) and
featment mea.s were oo pal€d by least s:gnificart differencc test fL.
S. D.\ ar 0.05 le\el of, gJliilcancc.

Simpie a.d muhiple correlation co.fficienls and coel1l.j;ent oa
determination wcre computed between the aboyc mertiored
chalaclers as outli!:,ed by Steei and lorie (i987). Principai
componert anallsis as appiied ily Beicnson .t 4l (1183) annslo
accouni for the tolal varjation ol these n subjects in p dim.nsional
space by l..ni g a new sel ofoitrogonal anC irnco,reiated c,rmposite
varieties. lh]s. ea.lt mcmbcr cf tlle l]ew sel alvaieti€s js a lineal
comlrinatiolr of the ori ginal sct of fteasurelnents.

To s|ldy ma;ze yield responsc to nitrogen fed'lizer- tlro
re$ponse modeis nameh: liir(rar a:rd quadratic ,rerc fiti.d io ihe data
of grair yield I f.d ior tlrc four tesled hybrids orer the trvo srasons
accordina t{r Neter et a, (1990).
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I-inffr model is given using the lbrmula:
Y=a+bx

Quadraaic polynomial model is esdmated blr using the lonnulal

Where Y = is the g.ain yield ard. / l'ed.
a- is the Y inlercept.
b = isthe linear coefficient ofregression.
x is the level ofnilrogen fefiilizer applied in kg / t-ed.
c: the quadratic coefficient ofregres-qion.

CoBparison among the tlvo modeis rvas based .in thrce bases
r:e. coefticie[! of detcrmillatiod (R2), $:i-,]da(l erro. ofestimatc (SE)
c d rhe m^Jcl .i8nilc,rr ;e. the :ignificanr modet rhdr had rhe h;+erl
(R ) anJ rhc loqesl r5l ) !\ds ,nc be.t nodel fincd Lo rhe l ictd drra.

'Ihe economic techniques used to detcrn1ine the optimum rates
of feftiliz€r depend partly on the modei used to fil the .laaa. The
economic optimuin fertilizer rates also depend directly on the price of
!h( fedrlirer afiJ i re:elling orrcc ot rlre grains.

For a single variablc model being fited to the data fiom a
singie site - year. the optimal rare will be obiained b), optimiziig the
total profia equation (Engelstat, 1985 and Dilton and Anderson, 1990).ln rhic ce.c .ince wc :rc fi,,irrq rhe rercl: ol all orhc. fa",lor,i
throughoui all experimental plots, then the toial profit equatiol
represeots rciums for those fixed lastors. Calcuius techriques arc then
used to maximize 1olal profil. The total profit equation is:

r=py/ (X)-prX
\\hcre ]I : ;s the amount olprafit.

p y : is the ptjce ofproduct_
p x : is thd price ofioput (irr this case iitrogell).

X : is the level ofiDput (in rhis casc ritrogeii)_
/ (X): is rhe production function.

By takirg tie first de.ivative oftLe above profii equatiot lvith respect
to X and eqraiing tlhal to zero:

E?./6X:py6l(X)/6X - p x: 0
}vhich can be \rritten asi

pysl(x)/6x=px
This gives the first order condition of profit maiimization.

which says lhat the narsinal valre ofthe p.oduct sholrld equal the
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price ai. rhe oprimuFr rdt<. >ol\ ind rtri\ (:,jr order cond,,iunre\el (]1 X {lhe,on\ un(no$r)givcrrheuprimum nitrogen
otFer word.. lhe latm(r \aiuld con nuc jnLrLasir,ts nrirol;n
retuflN &om thc lasr unit added isjusr equal toihat unlt.s

.,- -ri. 
pri.: or amrronium rji13le. a\ a rource ofnJtrogcn trs(d ;nthI\, slud). arJ dre pr iLe.rt'mri/c gains c.n,,dcred ror rhe ecunomr,aiar-rsrs *ere ltro.e pre\ ajting ,r Lpr pr drrring 200i rir It 1.512 tJror.n'L-ogen dnd Il ll0 / ard fnt maire grain, acrrd:np to lh;-{g.iculrurat Cred jt Bank,(2002).

3. RTSfILTS Ai\D DISCUSSION

, , , 
\ii-: ot e-a,r, yic,d of rnaizc and ir5 Lomp.ncnrs ,r\ JiLcreoD) nvDflds.ptarl dcnsrN and niI|,.gun te\ets 

",c 
p.escnled inTdbt,. \..)

3.l.Ilyhrid effect

. . - . Four n:aize hybrids were lestcd in the present study. Ihere werehighly significant dillerenccs anlong ali stuai"a .11n.u"t".. ;nAi""ti,r!genetrc variation fc,. thcse traits and response cf each to thicrr ironnre.ul c,Jpdirior! durirg rt. g,s,,ii*,.".",i rir;;.,r;;,(1eafly .no$cd fllal ,he ,;ntlL cro]s l0 gd\e lhe highc,r \dlue\ ror.r.
]::fl,,: 1i., ll.r:. or Lcmeh pcrou. .0r_r-rcmel 

"s;sh1 i,i6 e,:rtylclo p(r prai,l ai,d,per lcddan bcing to j.l {m. r r -g. 18.50 gnt. 2-:2.rgm arrd l..Ui 
-dd-/ 

J'ed. re\pcctitet). corr.crrr,rl ptanrivigh|,h.
lllrce wa) (ro.s l25 anked fir\t \1hc,e il ca\..rhc uiresr pt3,.1.i2"a ,

:;X-l t::gl. :i:l: | 0.ecorded.rhe hrgh*r'e"r heishr b.ing r, +:.1 :rn).Ir,rc( \ar cr.,s, 15: ,rjr,lteJ jn,he grLa!(.1 e.rdia,nrreian,:,riglc.r

?:,:::,"_",, 
.". ear .,Lordins ).0(8 in, "rJ r. r- ,e"p.c,,ici,'.

r ne(c Jrndtng\ arc in asreerrent * h lh^se repurleJ b) Moharncn.t
a|. (2002.\.

3.2. Ell'ect of plant ilensif_v

., .^1nt.t.'11'' In_ lablc l2r re!edl rhar md;zc peflornrance\.a\

: in'r,canU) 
a$ectcd. b!ncred.;rg ptant den5ity up :o jrU00 pldnLs

]:"_11 
,,",h. rrudred characrcrs. e^rcpr pt.rn, ,"a .* r,.igi,,. ,h.

"trnrDer ot roqs ezr and shtllinr perreutrue. Ihe rc.ulri c,",rr.
InOrcalcd rhat ma;zc pldnted ar 21000 pta ,s rt.d garc rhe Irighc,r '
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\ rlue: comndr(o ,. hnrh :000U rno J0000 ptsr,i. j:.d. Crdin l rLiJIed Jnd alI -\,crd c. mporenr characre,q or jna,/e /, ;;; j;;;;;. 
";1."91 l::.li,,:i o'J$i cJr rh., ,*, "rr"-.r, ,""..ii01N,rer rerrni and gr_.in )rcu Dlanr .lecr.ised . ,-",r, .frncryd.,,rg poDLtsrron J.,,".I ro J0000 ,t_, r*. iri ,iilii 
llnd,nl. dLe rd the;ec, lhdl planr,er *r,arhiph,rJc*up.*.,l.1.

rlgorous than pla rs;n lorv dd\ih. e,l,na.nr,or r,h,j ".,,.;;"" ;;i*;::..'ii;";i l:,H"i;,:]:rcsult, are s;Dilar 10 Lho\c obrarncd h\ Fr{,ee. rldd ";,1 r;;i.#ilii ?l ; ;:"":i r].:;Ji xfl ;1;lJ lDoib) e111 (:00i1

3.3. Erfect oI nitroger ley€ls

. 1'he. 1q.x11. in fsbtc r2J rndrcare r\"r i, cr(r-,r.g rirr.:en t(\els.p,rl,canrt\ rncjcased grdrr lieJd red a. .,.1t 
", "it.,;"r rl;;ait-iburcs of maize cxccpt ptant and ear ieigr* *a,iji,U i"i;;,ii!secor.d ralon I reg;qcled a .ignjrjcarr :,r :rea,c ro apptr<d \ up ro r:0rr, r!d 

, 
The.c re)uh,.irou rhar ad,ti.!e r:O ff i.a ofr ,,i.re","a

plrolortnrhet:c ared ,,t mJ,re {ithorn'harntui .,.r,l,rE .fi.;; l;add,t^,. rl,e jrlr,ed\c in marze g,a:n )ieto dl. ro "."t;;;r.",;rrrl,ug(n rc\cl i( r rr(utr otrne e,licr o, l,,t"i,i*r;i.,,",,.rg,"lj
:.rn!nn,:,. ]he appticdrtr,r af 0. 80. rtn and ,ru 11 r". '.6,xtrIrra,ed. -!r,in )ie\l o\.(.r ,,ero ,cl,n,,ot lrLat"trcn|' q\ J;!r00.'iil" ::ll:r::t {rd or5,0 rc-D,.!i,ci) iF .,,,u:"e",,,r,.i.

drc ,ubndnlrJred qrrh .he -.,rie..onarcrca i1 Sri*r,{-*4. \4o+,oho[ :1 11 lloq]r.Tr-U./d;r t996, \nar,r, Fl.Drnard rlHabb.rk rtq,,o,. ltDoub) r, r/ t.00t, V,hd,.d , al{ IUU-) Jnd Car los Cosra Ll di (200j).

3,4. Ilterrction e{erts

-.._ . 
,fi."t],'" i,, 'r abt< { ;, indic },c rtra, ear d,.n.rcr. car te :rtj, ,1,-.rumi.e: ol-1,.-nct. :o(.jU0 _ terner reipJr. Hrri. J,.,,1 p,:n;;;

drarn )'rrd r.!rd .led, !e.e .ren;l(drlr\ ,rf..,"t U, ,f,. *,*".,."",Dc'sFe' planl dcn\ r\ ano r,iirogen ten,lizer tr\", tl,c high*l ,,,iu.,
lYi .\"1,1 

\-n obt.,'n.J r rrn ptanrrns I r000 pran; ..i ;, ;pp;;;;,iv 1-r \ Ico. t,'< .Lmqtal 
^r'tJre it;,,isot +" , . ,,.1i"";.]i;"::\ rerlrt),/er cnLt hlbr'J. oD grdi., )icr{l per p,an, r,rd teddan
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indicaled ihat the addition of 120 kg N / fed to maize was enough lo

;;',;i; -,;'; ] rcrd ther'tsic'r\alue'or srain)ieid perDianr "ni
i""^"', t"ri" jli.t,s: g,n und ll"lt -a leJ recp<crirelr' uere

""ij.l,.J- 'ii,r, ,ingl.:''... )0 and r2u LP \ Ld I \ xli l

i.,','i,].1* 
"a 

r.' l.JJi,"d no .isnificarrr irrrera(t;on$irhnirroBe'rlc'el'

ii"'" ,.."'t"-.,n ug,."*int lirh ih-'e obrarncd oy A'ltnrauy

ird;I Ei D*tv 
", "i 

(200i) and Mohamcd et dt '(20D2)'

r,hle (.llr sigoin.anre hi-shesr !ahrt 3nr' comhin'r':'l- "l:1'll"l:*"'"
n" $ rr rriizc clrarr.lcrt In 't'oxN Highest NXU itighe!1

DrX N1 -i iil.i
aar lenqdr (cm) i], x N4 11.igt)

Nxnrb.r oliefiels I row D,A N] ;6.919
rs L."trcl weirht gnr D,)i NL 42.1:5

ll.xNr 312.26s NIXHj l1s.6El

D:X N] 35.'178 N, X lI ll i ii)
crain Yi€td (ard I1-edl

D! 10000 Planr./fed
D: 24000 Ptant/ fed

Dr : 20000 Planr I ted

Zero (g N
:40 KgN
: 80 I(g N
120 KgN l
: l6il KgN

: Single cross l0
: Single cross 129

: 
-l_irree 

\aa,v .ross .i25

: Th.ee tlaY cross 152

N]
N1
N]
NI;
N5

H1

H2

H:
I1,

/ fed
/ fed
I feJ

i lcd

-1.5. Siniole torrclatioR" "'- ijilpl.-."""rr,'"n coe[ri'ient! btl\^cer grdin ]ield plarrl and

;,. comtcnefll' ovel l\{o \<d5olls !uc pre'!nted in I"ble I il' lhe

'.,r,i. i"oi.r" p"':r,'. arrd \ighl) ':giri'icrnr c 'rcrurian roef{l' i<nr-

;:r,'*,. ;;i, i.la pta',1 a,ia ii' co'nplrnertr ' e\ccpt rhe r uinDcr uf
--" -, 

.fi rr,i results .ho\,ed *al lhcsc'hardcler*ra\elllemosl

"."*i"*, "l_l*,. 
on grirr \icld ure'r r'rl"l 'onlribulion lo ihe

i.",ri,", r" ,.,0:nrlet,titlonr ira'u2o'o Al'o ir appcars lrom fahlt

*' ,rrri "', 
irr^t".,"'' \ e:e Irighl) 'igr':rirca'rly arrd lo'irirch

;..;.;,.i .'-. ;' lor ca, heigtr brrd ca''')l eardiarner'r ear lc:''rl'
,i."",,"1r.' "l-" 

.zr,'heiurnberot (lrrcL 
"J1\ 

anC"hc:iindr

,rlo.-'irr"* '*u. , n"gotivc irnd highly s;gniiicatit as$ociaiion between

tfr"lr*l"t "f,"". 
fiur an<i each-oi ear iength' thc rlrnlbcr ol kemels

i ',r*. ;,:o k-.mcl weight and sheiling j';' !! 
'i:ld;iion' 

lhere was a

o"guL;..," 
"na 

,ignlt;"u,t o,inelalion coefhcient tetl"eeii f)iitr1l le;ghr
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ard the nu:nber olrcws / ear' Consequetltly, thcse results indicate ihat

""i".tion or"cti"ea for the jmproYemesl of any ofa set ofPositivciy

corrclated cllaracters. \vould altomaticaliy improve lbe othcl' even

rhoush direct selectio, fbr its improvement has not been inade_ Tbese

r"suli are in agreement with those obtained by Hassib (1997)'

Mohamed er a/ (2002).

J,o. PritrciPal cumPooent analysis
Priu'lnal c,-,n,ponenr anall "i' r':s'ilts''r er'!\o se"sont of 200 |

a,rJ 2002 ire girtrr in Iable '5t' lhe re'r'rr' show Lh"r rhc rho

ina.o",,a"nr crrnpune,lt\ qerL con!;lered lor rie t\l'season','lhc
i.j,r,'.o,nro*n, accounied 1or 7?.0j:oo ol rhc lcral iarialion' ll'i'

.L^ ','',.L6' ^| I El.6l.
. )mnonenl Incluoeo eal r!'16r"' r'! iLuiLrq'' v' " '*'-

'""1 foo - i.cmel r*eighL. rhcllrnSg" and erain rield pla'rL' lhr

,ec^nd .ompo,'c,'' accourrt..d ror lE0J'0;ol rhelutal \arialior fhi'
.orpo*n, 

'"r. r(pre'(nled o) plan hcigl'r' ea' heiShr and Ll'c

number oirows / ea.-

Tatlle (5)r Principal compo tent ,nElysis ov€r hoth ie'lsorts o{2001 and

2002.

l- Piad hiight cm

2- Ear ireighl cm
j- Ear diarneter

4- Ear length

i Numb.r ofro\rs / ear

6- Number ofkemeis / row

7 100 .. Kemel weight
8- Shelljng ol,

9- Grain ]ield /

Cur.uiaii.e !af itnee'r'.

0.221
0.05:
!-q!l
a.a,
000t
!,!3!
0-081
!l.0ll

q-919

022
-0 $02
-0.004

.0.0.0!
-0.027
0.025
0 005

,11.011

11.t1i

J.?. Response rurve aa$lysi\:
t rl,,.snon'c mr'ocl\ nanrLl\: i'ne:t'a|o quadrn r' $(rr dnrr'e'l

to &c data ;f grain yielC afdJfed respons' 
'o 

i- fcr ealh oi ri1' four

iesred maize hfrids unCer each olihe l]ree irla'1 densilics conrlr;iieC

," 
"r 

il"-irl" ..1i", c"cl:icient oi ljetec" inaiion (Rr) slrridr:r'j crrr'!

l

I
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of estimaie (SE) and cal.ulated I valuc to. each ofthe lincar and
quadratic nDdels ior grain yicld of maize hyLrids are presenred i,
Table (6). Regression oquations, nrirxinrum N dose and yield ai
maximum N dose arc displayed in Tablc (7). Graphic illus.farions e
shoM lll Figuris (1 i).

F-xa]nining Tab,e (6), it could bc noticed that lhe best modEl
I:a(d lo ihc \rrl.iaarJ-lrli hvb d- u1".,u1oiar:1. I haJ(oel'fcinl
ol derrmrira,iJl (R I grea,er rh rn $ose ol .h< Jrnear.nod€t ror rhe
lbur tested hybrids under ihe three plant dersiti€s. Moreov€r, valucs
of standa.d enor ofesdmate (SE) olquadntic equ3riorl werc smatter
Lhan those of the linear equarion. fherEforE. ihc quadralic nodet
$orked rell for describing tbe rclalio, bEt'aeen 8lain r-ield ofmaize
hybdds ard rilroge! feftilization undcr tic three derrsiries, (Tahle 6
a.d Figures i l). These rcsults are ;n ag.cemenr \i irh rhose obraired
b) Balko and Russell (1980). Fox ard Pietieiek (1983), Cerraro and
Blacknrcr (1990). Oberle and Keerey (1990), Ashmawy f1995),
Stecker e, a/.. (199j). El -Doubyerai (200i) aod Carlos Costa s,
al.. (2002\.

Tahle (7): Regression €quarion, maximum nitrogel dose anit grah yieid
at marinum nitrogen dose under rhrce ptznidelsiiics for

llllridt

Y=l L292+0.28r X--0.0012I,
Y=l0.zl'0.281X 0oo1:il
Y=9?06+0.295X 0001:iX,
Y=10,18i+0 2E3X-0 ooilxl

l:

i0

lu2:
19.4i
264.1
2i.39

Y=i4.2r1a0.312X d 0C

Y=1:l.llt.0.3t2x {1.00

Y=t2 44:2+0.j0|X {.00
Y= B_4 r 9 r 0.102x-{.00

llt
I0,r
IJI
I{ii

3l.60
J1r.50

29.11

Y=12.3U6+0.297X-{ 00i 1X:
Y-11.851+0.295X 0.0011X:
Y=i,.28i+0.289X 4.oriIlX:
Y=ll.812-0.281x 0.00I]x:

r t0
l1:
108

r0i

29.74
28.ifi
2t. 3
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The resuil! in Tablo (7) also sho$ that the maximum N lelel

,".r"c ;;"; i0: !-g N 
'' 
f"d iot tht"" wav cross 352 10 1 12 Lg N 

'/ 
tud

;;:;;"i".;".. lo ";d .ingl. cro" l:q u'rder rhe thre' pldnr 'rensiii<''
i,-l"i",a ai the mari'irr'n \ dose ra'rgrJ iroP iiSqcrd'ledt":
;;.;^t .*.. r'2 urrder l00r' Dlanr' ' led roir'bard led for

;;;j. .;'".. 'o under 2400u pld,'r\ 'ed' he'e rcsrrl15 ar' in linc $ irh

,frri. ,.0"".a b) ( arl" Co\ra cr r/1" (2002Iand Voha''ed /aI'
(2002).

-1"8. EeoloEic anxlysi$'"---ih. 
""orro,ni" 

anal-vsis resuits of nitrogen fertilizaliofl arc

"r1o*" 
in rrfrf" (8). In tlle lrst densiiy (3000C plams I fed)' the

;;;; ",;.;g." 
tate ranged Frontrlr'j\p\ ledror r'jL3\/

,.i,i 
"'"," l"ia ar'he oplr-mum io'e or'\ rangcj tro'n i_''S ar'i it'l

iu'Zi ,ra'lfe.1. Howcver. the net proilt ranged fron 2686110

Iti.g r]'. , fed. In ihe seco d densirr- (24000 plaDis / fed)'lhe

liii,trr* N .ut. r*g"a t om 102.9 kgN/ ied"1o 106 5 kg N/t'ed.ctair

a-,/

l2blr iS): The erono ic.tnalylis ot rilr{'ge|1 Lrtili,','ln)c oi Bai"
tr. tsrnr( d"rino rhret nlt!il dtrsitic! r!er ter!'nifi\ hrill5 durinq thret plt!il dttsitB '\el 

te'rrni
Itybrids Opti umN

dose tKgfed)
Yield al

oplimuin N

, ( -4tr41 :I]
f871.19
2815.?0
2i19.56
)6e1.21

10000 Planrs I i'ed :

Singlc cross l0
Singlc cross 129

Ttree wa] crsss 325
'fhree wa! c.oss -152

1l i :l l8

1C6.i.10
i03.52i

27.it)2
)1.133
26.,i05
25.'d53

2400C Plants / ied-:

Sirgle crcss 10

Single.ross i?9
Three rvay cross 3:5
Three \€y cross i52

t06.4s?
r06.487
t06.D0
tir2.9l6

i 1.350

30.480
29.6i9
29.6',11

1286-41
11..r0.73

1 103. r 6

3107.17

ru8.909 :9 16l

I r os.r +n i :r.55u
l4J 8ll )1 ]nfi
rc, ?:i i 17.010

lt0i.06
2914-91
1842.i8
:31:.81

20000 plants / fed.:

Snigle cross l1l

Single crosr 129

l hre. way er.'sr 3:5
Three wa), cioss :52 , ]:i! -i
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)ield or ma;zc al thcoprinrum \do:tsr.rrged [.^rn 2q.,ro rl./ dro
led Rerrm ,arrtsed hom 0J :,o ))d6 r rl.. ted tnrherhrrdden!r\
r'0000 pi2nr. ted,.,he oorimurn N ra,( rurpea nom : S t,r i\ I",l
ro l08il_ (g \ teo r 

'y3;n yietd ot n xile ar rhe opt,mDm \ do.e
rangcd from 27 ard / ted to 29.S ard / fci1. Ner rctum ranged from
2815.8 to I108.1 €E l ied.

. .From 
rhe previous results. pl8rting maizc at the opii,num N rale

3rd 
,lll( 

ccolomr. op,in)um nitrogen r"lL rangro tin,n Or ;1119j
, 
led lor the,e.r.d,t) brids. r hc.e fi fi d:ns. ar e in hmonl " irh rh"o.e

.brained b] Ca.to< Corrd e/,1 . t200: ) arJ V.r-m eJ ct a;.. \.2002).
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