








Gallais 2000and Presterl et al 20o.3FlteUud{i0r1'inltmtiiy.iehlfYJplbiltdue to
i"I()W~N,'couldby attributed to reductib'ns' in nurltber'of'emsWi'plant'{EPF},
. riWttbetof kernels I plant (KPpfa:n(i,lOO-kemel'weigbt';{1100K'iV),ii!e/itfl
yietdtomponents. Reductionsmiyi~ld(dompooent'S; eaused:bY'ilow1N'Were
'InaxifilU111(37:23 i%).' for kemelsP plahtlfud' m1iilinfuIf' (1'1;001%]£for 1100-
kernel weight,This indida{bgTthat:number'ofkernelsl{plaf1t'i~th~'m~
detemnnatingncomponetit' cif.grain.;yreld'l ,plant \tmder\ 10Vf-Ni)These:resUlfs
areimfutl'agreementwith those reportM';by:AI;.Naggnretal\20~); ,

. Moreover, 10w-N caused a:higblysighificantreduction'in'all'.dry .
matter traits, i.e. GDM (48.59;'%);TDM (3j;6~V~) mid'HI<:(1l~J;2S%)"all
nitrogen content traits, i.e. GN; (65:87 %Yartd'TN; '(6LOS'%)and'1!he
nitrogen efficiency traits NUPE (13.50 %) and:NiRE. (12.08 %),Irithis
respect, Sinc1air'aildHorie (1989), Muchow and SinClait (1994), Al~Naggar
ei al (2008 and2009) and' Atta (2009) fouildthat low-N limits c1'Opdry
matter-and'grain yield potential'..' .

Table 1. Summary ofll1ealis;and raligesof studied traits ,fOr23 maize
cultivars a~4 .pop,,.latiol!s ~cler; ~iJW'C.a':lf.l,1~~;~~qQ.~i~9..s
C9,nbined,a~rossthetwoyears. .' .

T
Mean . , .' " RanlJe

rait' . .c' ., ""'.
c,Jj:i-N .r.o-N ~ecJ,'r" i High~~,:. ;, 'Lo~-N . ,

,GY\PP(g);'\A;,.11S;S.. .60.~ ,.48.S9;,(.;~Z-162.S . 33.16-096.66

"EPp:"AF:'" ,j<I:07 :0:85 i<l2&~6:':\; 1:OO:..t:57','j '/.[6~loOO'

;L,~p1:('~7J ,'6cn'J ; j71i '37~~~"'t':;f60:6:;94~;3 '{94j ~53S<.8'
1:Hf: r~:'~>~~~,':'-.~:r;~~''';:', ~,,' t',;t~j _r,_,__~;--'J ;:-.ii t ,L~ .': '; '/', . ,"

:~9q~W~L\; ~7?3 n~~ ~:H~f)~1.0P,-,~~5ud; 19~~7~~t.~8
, GDl\tLig); '. l00.b", 51r.49,ir4,S~:,,'54.3-16'l;3, '. ,.,2$.OZ.81;67'

'~DM(g)~ CF, '23'8:Si'1S3:4i35168<' 163is:.32!t6 ',9S:7~n7.2

.~;(D/!L 41.61 33.6 1?,2~ 27.4~58.24 ~4.56-04S~96
; .;, .' . . ~J _ . . <.' '''! . :" c" ~ ,-." " , ">. _ , '"

9N (mg) 1450, 49465.87 559-2594:.13()"107Q, .

1?N(mg);' '"28741JlS' fjl.0.8 1431~~69 .'635-1763,

N'UEe (gig) 11:04 12.61-14.22 5.97-15.14 6~86-20.02

NUEb(glg) .' 26.19" 37:6.4 .:43.17 '18.0~3(b2 23.46-i53.31
. . , - , .

NllPI{(%) 31.71 27.43 13.50 15.71~47.l9 15.84-,43~6. . . . . .' M '_

mJ'rEp (gig) 36.6'7 4'7.85 -30.49 . 26.14-~.6.2 34.47-70.24
" .':to.

NUTEg(gtg) . 7935. 1.9:2 -50.26 49.4-147.6 73.8-'259.2

NuTEb (gig) 89;05 144.9':62.73 65.2-139.4 108.9-193.5
. '

NTRE (%) 49.16 43.22, 12.08 26.it~7~5t 19.51-58.49

Red = Reduction= ;lOO. ~ (Higb-N.,- Low-N).I High-N, N = Nitro,genlev~.
G = Genotypes;Hi-N= lIigh-Nand Lo-:N= Low-N. ~ . c'. . . .
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&.01' 0.04 -'0.01
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On the con~, low-N ~s,.cau~ed increases in the means o(the
28 maize genotypes for NUEe 'J+~dYc.),NUEb, (43.17 %), NUTEp(30.49
%), NUTEg(50.26 %) and NUmb (62.73 %)(Table I). It is believed that
under low-N conditions, maize plants ~ fQrced to improve their NUE
ability as a means of coping with N- stre~c(m4itions, though this increase
differed from one genotype to anotheri;1n .this respect, An4erson et al
(1984), Pandey etal(2001), AHfaggar"eta,! (2008 and 2009) and Atta
(2009), reportedthaO'WE increas~~.$o~H''!1'decreased.It is interestingto
mention that reducti0~ in.meansof the Z~nWze genotypes due to low-N
were accompaniedby reductwns(JJ.arro~ss)intheir ranges for grain yield
plan'~and(a1l yield compQQ.entsj~ept IPQJ<Wall dry matter and nitrogen
content traits and NTRE tmit. Qn thec.()therh~,jncreases in means of the
$died maize genotype$-d,\1~toN;~ess: .WtJre,;~~oII}paniedhyincreases
{Qroadness)in their ran~ :(QJ;;tJI~:ni1;rog~~,effjE?iencytraits NUEe,NUPE,
NUTEp, NUTEg and NUTEb and the yieW tr~t)OO KW~J;3l"oadnessof
ranges of these traits under low-N conditionsis beneficial for maize breeder
iU!t)I'der.to~hieve moreeffi<;ient.,~~\~tiPJ~;f()t:ill1Provingsuch.traits.

''Alte~jfurlsereenitrg cri~HatOrNemcien~traits
Geneticcorrelationcoefficrents(r~~betW~ri'N~m:riiency traits

.(NUEe~NuEb,NUPE, NU~; NUTEg,NUTEb.andNTRE) and dry.matter
'traits (GDM; TD~,f"~d;HILundd'1)ijthbigl}"andtOw-Nacross years are
presented in,Table: (2); ,When snihN;is-;<;onstant,NUEe and;NUF-f)traits ,are
~xpected tebe de~nn.med bYme~wingf.g~M ..W1dTQM, respec~v~ly.

..-G9nsistent.wth e}l:J?ectap~ms,rg.~as ..~i~9~ant, pq~iti~eap.d very high. in
'magnitude (1.00)~or NDEe vs. CU:>Mmid NUEb vs. TDM 1.lfiderbOth high-
and low-N. This indicates thafgtair{dry matter (GDM) arid total phmtclry
matter (TDM) could be considered; asgoodaltemative scteening criteria for
~conon:1icrUw>geQ.u~efficien~y'~Ee) an,d:biological nitrogen efli~jeIlcy
,,(NU~)~ re$p~ctiv~l~\ ,'; 'c" .,' " .

. ".'.Mor~over, ~ ye!)' high, pos,iti-yeand. si.gnific~t, rg value w~ found
.D~tween harvest indeX"and NTRE' (0.82) 'SUggesting tllaf HI is ~!rgood
selection criterion'fornitrogen ,.~trarlslocation'effiCiency: 'FUrtbennore,.the
genetic: correlation. between plant ;nitrQgen,.utilizatiQn efficiency (l'WTEp)
:ande,acho~GD~;;uld,~un<k:r,lo,~~tfwasposi~iv~,and.\fery str()~g("g=
i.OO),,'ipdicating tll~lgr~ dry}A~~r ~d ~~est'irip,ex cpUJdbesuggested
'as alternative criteria 'for NUTE;,. 'Moreover, under low-N, a very high
j>bsitive and significant rg'estimaU; (1 :00) ~;bbta1ned retWeen\mJPEi and
each'Q!::GE>Mand TDM,' suggesting that anYit>fgtain aBChtotal.qrymatter

1rai.ts:epuldbe U!i~as ;.~good, ~~e~ti¥e cr.it~riOIt(~~ meas\lI'~3i~ppt¥e
effici~n~y tr~t. A, ¥¥9'-pigh ~<1;,s~gIlificapJ'p'ositj~erge~#mate wAA,also
Toundbetween.NU~, 'atidGN. urider1)oth~'Nlevels, suggesting that grain
liitrbgeri'is'ggoodpredic;t6rof gel1~pif 'P~rNt,II1AAC~;()t eCQp6tnic ... .''., < > >'. .' .' ~.'




















