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Response of two Irrigated Wheat (triticum aestivum 
I.) Varieties to Row Spacing and Nitrogen Supply: 
Yield, Yield Components and N Uptake 

V_ B. Ogunlela-, V.O. Chudc" lind S. Ncgtdu '" 
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Abstrac t 

Field trials we re condU(; ted at Kadawa, Nigeria during 1989-90 and 1990-91 dry sea
sons to sludy the responsc of two irrigated wheat varieties (Siele Cerros and Florence 
."/lmre 8193) to row-spacing and nitrogen supply in telms of yic:Jd, yield componcnts 
and N uptake and distribution. Using thc split plot design twO varictics (Siefe Cerros 
and Florcl1eeA lirorc 8193); three row spacings (10, 20 or 30 cm) and four N lcvels (0, 
60, 120 or 180 kgN/ha) were compared. The two varieties did not differ ... ,.ith respect to 
their grain and straw yields, N upwke and most of the yield components. However, var. 
Siete Ccrros had more grains per spike (24% more) but smaller grain size (14% smaller) 
and slightly shortcr spikes than var. Florence Aurore. Row spacing did nOi innucncc 
grain and st raw yields, grain weight, spikclelS per spike and spike length but wider rows 
enhanccd productivc tillering lind grains per spike, albei t only slightly. N uptake was 
highest under 20 COl row·spacing initially bul laler on the greatest N uptake occu rred 
under Ihe wider row (30.em) in 1989-90 season. In 1990-91 season, however. N uptake 
was highest underlhe narrower rows. Increasing N supply level significan tly increased 
grain arid Straw yields, productive tillers, spike length, spiketcts per spike, grains per 
spike, grai n weigh1 and N uptuke. Although N uptake increased up 10 the highest N 
supply level (180 kgN/ha),significant response was only up to 120 kgN/ha. N distribu
tion to diffe rent plant parts was a function of both growth stage and N supply level. As 
the plant's growth cycle advanced, the level of N distributed to the leaves and stem was 
on the decl ine while that to the spikes increased. Generally, N uptake ei ther decl ined or 
le \'el led off after the Oowering stage. The most beneficial practice for wheat under the 
conditions of this study is to plantlhe crop at 20 cm row-spacing :lnd give it a 120 kg NI 
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ha teililße! dresing. Yield increase resulting fron N supply was näinly associated
wilh variadons in spileleß per spike ä.d grains per spike.

Wheal prcduclion underidgation isaconnon praclice in theadd and scnlaridpads
ofdeveloping counries. where warer suppty is a limited resource and precious input.
Fv(n  though whed \  e$cn i l i t t v  a  c rcp  o f ,hc  rempera l .  re8rons  o t  ihc  wo, id .  i ,  r<
s!rcessfully grown al higheraliudes in thekopics andsubrropjcs, where it isgrcwn
dunngthe cool dry seasons. GnsequcnilL smevadelics have enher bccn deleloDed
or  <e lecrcd  lo r  p roduc t io f  u rder  rmp ca t  e rv i ro lmrnß (Or  uaBF! r  I  a r l ) .  T \c  rac '  i ta r
wheatploducrion by smallholdeß in the nodhen pailsofNigeda underiigarion, usF
a l ly  i r  rhe /adrhrs  a .d  \a  ley  bouoms.  har  been go inS on fo r .enrur ic<  a [ !  r \  ro  rhß
(Y^.o (er al s8or. Nevcnrhele$. ceilain prcblems wih rga.d lo proJLcUon uide-
irngation emanating lrcnfame.s'adoplion inapprcpdale agrcnomicmanaSemcnl prac-
hces, a siluarion which deprcsses yields ro grcat exrenß, $ill remain.

Awned wheal varielics conslirure a large najorny oftocally glown wheat while the few
awnle$ välieties that are g.own arelorrhehsupedorgrain qualt . bcal r6earch ei_
Ms wre lherefore aimed al idenlityingsutabte vadelies rhal combine Sood quality
wilh rdisrancc to diseasesandpesßwhile atsoposscssin8good fesponsivenessio iu,
ticntsupply (OLUCBEMT dat 19?9)- jn wheärproduclioo vide! lows aregenclaly used
bul there is row inclcasing intcres jn the adoption of natrower !ows,;sensibty tor
brttei.Ne otnaunl resouce by the crcp and consequently highor yields. Arhou8h
Holliday (1963) was unablc 10 eslablish a posilive close rclationship between narN
rowsand tbnilbffusefficiency in wheat!lan6, Reinertonzrat. (1994),eportedBrcater
N uptake by wheat crcp sown in 20 cm rows relalive to that in 30 or40 cm rcw;anan.
Cor ren f iona l l J  ra l l  whe i l  vanet reswere  rhoughr  lo  depFnd on  a  h igh  nLmocro f  (  ; r \ i l
ea6 orspikeleß pcrear for grain yicld while s€midwarfones, which show a creaier
LaFcft) forg?in productioi rhdn rle k t. depend on high.pikcter .enitilJ r Fr r^._or D cl
ar. 1990).

Tüedng'dnd yicld in wheat wercsaid to increase wilh N feailisatjon fCilaNDM er al
Iaq2.  S \cH  ̂ \D  Lna\  t9s2 .  A ,o ,  B . r  4 / .  oa4) .  A  ro td tJ  @nrqd i r ;n  obr^ , io l
washoscvermadrbJ  Zrbar lhand Shend{ i9s2)whorepo, red  rhar  s r ,a*  ) re td jwere
more rsponsive lo N supply than grain yiclds we!e. Apa( from yietd ditrerences among
variclies, thci rclative responsivenes to N fenitharion diffcred as weil fsncrr er al
|qgz.-Ayoub p/ a1 loa4j a, d &\o i1 rhcü \ upble rtu\r(uLr a{D Scd\uc tgajr.
Dwadvarieties havingprcduced higher grain yields rhan the tdl ons ar every level;l
N supply as a resutofthetuhigh$ numberofqrbcaringshooßperünir low t;nglh and
higher nunb€! of fefile spkeleß per ear Th€ resulls ofmo$ eeli€rreDoncd sludies
have rhere fo( bee n h I gdy . onu adicloly a nd some how i ncons3renr, r nui nece.silau ns
somc valdarion lhrough rufl her resed.h wor\.
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!ndc! irigation during thc drv scasons of 1939-91 at the

I ii salior Rcscarch Slalion of thc ln$jtute for Agncultural Research localed at Kadawa

I lt: :c'r. os"oz't. :m n above sea level), Nigcria Kadawa ß locatcd in thc sudan

I  . . - * ' - e . * . t c ^ t l l o n c  l h , ' o r l ' o l  h c $ p  i m e r r r l ' i r e " ( m n d e h r e )  I

l ' - " - . n 0 , . * - u * u * o  
" p e r f \ . . w r . r ' r . b l e a r J r ä v e b r n d d s r r : ( d n F L r :

|  . "n l  i . .  t  L raO Ul f  scOJ !1J  l \ t i c  I  üorcor ,O.^ \  { , /o l  I ' ro ,  Co-po '  e \o  l

lmo les takcnhd lhe lopso i l (0  l5cmdel lh )o t thecxper incnk ls ie incachs 'ason
' ' . ,  r i " . r " r  r "  r l  v . i u _ . + c m r n  r r  l l v { '  u ! n 8  . o m - ' r  p - o ' '  J u r e '  r B l ' ' k  o '  : '

,  d  rn , *u1 . .  $c , , , "  |o l tu " . :  b .a j  N .  n .oanJ  n  s  g  kS drea_ i  .dhon 
-  1 -n4  5  2s , /

i ! .  ! v . i lab leR 1?.92and 26 .88mdks;  c rcüangcab lc  K  29  0and29.0ng/kg ;  Ca,374

r;d 529 frg/kg, Mg, 85 and 189 ng/kg; Na, i1 0 and 37 0 m8,&g: CEC' 6 0 and 6 8

riq/100C;ilj and fH (CrCl?),5 8 and 6.2 in 1989-90 rnd 1990-91 respcctivelv The

iriß wcrc cla$ificd as sandy loam on ihe basß ofphysicd analyss

).2 Erp.inentaldehiß

ftcexpcrincntwas laid oulina split Plor design using fourreplicationswith variclics

r ov ipacings as main plotsand nirogcn levch as sub_Ploß Thc Ploßwhich vere5 x

I m in dinension werc seedcd wilh var. Sicre Celroi or Flarence Aurore 8193 at a

reding rat€ of 100 kg secd^a on 19 D€cember 1989 and 8 Dcccmber 19$ Si?ie

Cerro;is a awncd int;duction from Mexico with medium nduritv, reasonablv hiSh

r ie ld lo ren l ia landto le rancc lona jo rpc$sanddkeases  f ld le rceAr r "cßaawnlcss

iiliery rcleased nom FAO collection over thrce decades ago wilh nedium mat!ntv,

Sood yieldpob.lial and modemtc resistance topcssand diseascs(EC ORAKWIF per

nrnal communicatio.).

Foür levelsotN, as urea (46% N), namely,0,60,120 o.180 kg N/ha werc lested and

split atplied, halfat sowing and hallat iourweeks later(crown rool iniiation sla8c) bv

broadca$ ing .  Sowingwasdoncbyd l i l l i ngseed inrowsspaced l0 ,20or30cmapan
Itrgalion w;terwasspadngly applied on the 1989-90 tdal becauseofhighwatütable

burlhe 1 990-91 hial reccived a tolal of elcvcn ifrgations al weetlv interals Ploß veie

repl frcc of weeds by hand puuing and hoe weeding &ch tial rcceived a basal tedi



liser drsing of17.5 ks P/ha (as singl€ supeehosphare) ad 50 ksKha (as muriate of

2.3 Data.oqection and stutbtbal analris

For purposcofdeterniningNupl*eandN distribulion, planlsamples werecoltecled
liom halfmeler rcw l€ngtb at 42,56, 70,84, aid 98 days after sowing (DAS). S!b-
sanplG we.e rakcn fron sanples and dksecLed into componenr pails (lcavcs, $ems
and spikes), weiShed fresh wilh a rop loadin8 Merler balance (nodel p1200) and oven
dried at 700Cfor48 houß. Dried sub samples wele rh€n grcund with a Wilcy milt ro
pass thrcugha40meshs ieve .  Us in8dup l ica tesamples , lo tdNwasdcrc lmincdby lhe
micro- Kjeldahl nelhod äs ddcribed by Bremner (1965). Digestion was done with
conc. sulphuncacid and a nixtDre ofDelcufic chlonde and selenium dioxidc was used
ö an indicaroi After delelmining the 7, tolal N in samptcs, nitrogen uprake was ex-
pressed on a dry weight basis-

Other data collected include those on grain and ilaw yields, nümbe! offen'lc tillcß,
spike lenglh, nunber ofspikeleß per spite, number ofgminsper spil€ and t000,gnin
weight. While bolh gdn and skaw yields were estimared from the ner pior area. rhc
orher  paBmeF' rwere  de lemi leo  l iom asampleot  t0pLnrspe!p tor .c (cp tLh i .  fe r
lile tilleß were estinated from a 0.5 n row lcngth. Data coilecld were subjecred ro
one-way analysis ofvariance and in c6es where üeatmcnt effects were found ro be
stathtically significanl mean vdues were compared using the tesofteas significänt
diffefenc€ ar rhe 57, plobabjlily lev€l (STr ^ND ToRRTE 1980).

3.1 Gmina^detu'|liek

Although va6 Siere Cerrcr and Florcnce Aware did rot difer wilh respect ro thet
$nw yields, lbe fomerproduced a higher grain yield rhan did thetater by t7 pcrccnt
(Tablel). fte 1989,90 cop yielded about rwice as nuch Brain and sraw than didthe
1990-91 oop. Varying rcw spacing fron 10 b 30 cm did not have signiticant effecton
etlhergnin or$raw yieldin both seasons. Nihogen fediiharionsigntricanrly positively
influencedboth yieldpalamerels.Gdn and straw yiclds lespondedsigniticanily up ro
120kgN/haas lurtherinoementinNsupplydidnorproduceacommensurareincrcasc
in the two yieidpeamerers(Table 1).

On the böß ofFol€d data, applicalion of60, 120, and 180 kgN/ha plodüced u3.5,
182.0 and 220.07, incrcases io grain yicld ove. lhe no N conlrcl. Grcsponding in,
credes tn slaw yield were 154-0,51 -0 ̂ nd259.48a. Snaw yietd was more response to
N supply than grain yield was.
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Lhle r: Orain and now yicidsolnfiealcdwhealas influenced bvv.nett, row'

spaciigard nitrogei level al Kadasa,Nigeria,1989-91 drv scdens

3.2 Yield comwiedts

aorh variclies weresimilarin theL nunbeß oficililc tillcß persq- nclcr' ThetScnctic

abihics to producc ltitiLclilkd were lherelbre similar(Table 2) Pruduction oiftnik

l i l l eßrcspondeds ign i f i can t ly to increas ingrowspacnrgbydcc l in ingasrowi r id thwas
increascd frcn 20 to 30 cm, when number offertilc lillers per sq. neler decreased bv

sone 20 Fr cent. N fenilisarion enhanced productivc tilleling in whcat ils each tncrc_

mcnt in N supply level produced significantly nore liu€ß up lo the highe$ N sulply

hvel. Number offcilile tillers per sq. n was incrcas€d by 33 5,55 9 and 85 0% bv thc

application o160,120 and 180 kg N/harespectively rclative to the no N contol

Spike leneth and spikdds per spik.:

v^t. Flareice Ailtore\ad sPikcs which wclc slighdy longer lhan lhcse of vai S&P

Ccl,?r but bolh variclies wc.e identical wilh resPecl lo numbe! ofspikclets per spikc

(Tablc 3). Row-spaoing influenccd neilher spike length nor nunber of spjkeleß p€r



spikc. Howcver, bolh paramelcß werejnc@ased siSnificanLly byjncrcasing Nsupply
lcvel up ro 120 ke NAa. In the case oi nunber ot spikeleß pe. spike, the gre;le;l
influence came fron thc application of60 kg N/ha.

Nunbe. oletuids pet spk and grainwiehr

Nrimbcrofgrains per spikc was sisnificanrly histcr (by 24o/.) in\at.Siek Cerrosth^n
inlarFlaienceAuarc,*ilch in lun had largergrains(by t4%)rhan thcfo.ncr. Mong
lhe three @-spacings, thc 30 cn row widrh produced slightly morc g!!ins püspike
relative lo the 10 cm rcw width. Avenge g.ain weighr (1000-grain w1) was not inflü,
enccdbyrow{pac ingbascdonpoo ledda la(Tabte4) .  Bo lhpa lameteßwereenhanccd
signilicantly by increas€ N fcailßalion up to 120 kg N/ha as additional N incrcmenr
prcduccd no tangiblcincreasein cjrhernunbcrotgainsperspike or 1000- gnin weighl.

Trble2:Eficcßof variclrow-spadioganf nitroeorteve onriileringin idgärcd
Nhear al Kadarva, Nigeria, t989-9r dry se.sons
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lr lgr8 90 scason, N uptakc was nor intluenced bv varielv al anv of lhe live 8rowil]

:iagcs (lhblc 5). How€ver. row sFcing iniluen.cd si8niäc'ntlv N uptake wnich w?s

l.k,nincd at;2, 56. 8a a"d 98 DAS Atlhe lwo fomer grcwrh stages (i c 42 and 56

D.\S), N upuke was highen ar lhe20cnr (Nv widilr.whcreasatthelwolailcrstages' il

*ash i th€ i la t thc30cnrcws id th  Invar iabuNup ldkewas leas la l lhenat rowesrdv

: id lh ;c . l0cm.Ni t rcgcnsupp lys ign i l i candypos i r i vc ly in luenccdNuPlake in l9S9_
{ scasof. N uptakc i;crcastd PrcSrcssivclv rvirh cach incrcncnl in nnrcgcn supplv

ionr 60 kgN/harhrough 180 kg N/ha (Table 5) N ullakewasseverclv dcpressed bv lhc

rilrcse0sircsscondirionsDruscntedbvillenoNcontroltealmenl Rclilivelolhe60kg

\iatrcatment, thc applicitlon of 180kgN/ha doubled thcN uptake'

In rhe 1990-91 season,whcalvadctydid nol influence N uplake (Table6) Conle6clv

hoNever. row+pacingand niltugei supply signiiicandv i0flucic'd N uptakc bv Nheal

.lanß. N uDrdke levels dctcnnincd ar 56. ?0 and 84 DAS u'der rhc 1{l and 20cm tuw

; id rhswer ;s imi la rbu th igher lhan i l ra rundcr lhe30mtowwid th  A t42DAS,Nup lake

$as highcst under Lhc 20 cn row widrh (Tablc 6) Nirogen supply plogressivelv in

Table J: Spikc Lenglh a0d nuhbe.oisPikelels pet spikc in itrigxlod wIeal xs influcn'cd bv

vdre ly , Iow spd. ingandnnr .gcn lcve la rKrd lwa,N ige ia .  1989 '91  seasons
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crcascd N uplakc wilh cach incrcmcnr as detemincd at atl fourgroMh srages. N uplak€
by wheal planß comespondcd closeiy with thc lcvel of iirogen supply reccivcd by

The pailerns orN dishibutbn ro difierenl plant pailswith rine a function otnirogen
supply lcvel jn rhc 1989-90 and 1990,91 scasois arc illu$nrcd in figurc 1. As thc
season advrnced, lhe amounts ofN distibuted lo lhc Ieafand dem dininßhed while
lhal lo Lhc spike inücascd, rcacling a nalinun l€vel al anrhesk. Thc l0vc1 of N in crch
ofthe threeplantpails at any given growlh $ageisdiectly a funcrionofnirogen suppty
lcve l -  In198t '90season, to . in$ance, the levc lo fN ineachp lan tpan lemainedex-
tremcly low lndcr nitrogen skess conditions (Fig- l). As nirrcBen supply lcvcl was
increasedthcrc la t i veamountn i t rogen ineachp lan tpa( jncreasedmarked ly .Under rhe
highe$ nlrogen supply lcvet (i.e. 180 kg N/ha), thegrowlh stage atwhich N lcvcl in ihc
sp ikc lcvc l ledot twasa l i l t le la te r than thoseof  lhebwern i roScnsupp ly levc ls .  In the
1990-91 season, even past lhe anthesisslagc. nitrcgen disribution inlo thc spikccontil
ucd to incrcasewithoütlevellirgoff,at leas undereirherl20or 180kgN/hareatnent
(Fig laand Figlb). Nirogen paniioning intorhe spikc increascd as the seasoo advanccd
whcrcas N in rho leafbe8an lo decline coiiespondingly pas thejointing stage.

f tb le4 :  Gra inspersp ikeandgra i .we igh t innr igaredwhearas inL luenedb lvar ie r t , low
spaci(gand nitogen levcl trtkdaw4 Nigcria,1989 91 drysaso.s.
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FiSre l l iEfiecrolnilogen mre on nlrogen distibution withinwhealplanr at larious growth

sragcsatkdawa,Nieeria, 1989-90dryseason.
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The yield pedomancc ofthe whcar crcp in both seasons differed markedly duc to rhc
variation in prevailing nean at teDperalures.The avora8e daily a; rcmpcraturesdur
iig the 19S'91 season were uns€asonally high, making the wearher unfalourable lbr
ophun wheal grcw1h and prcduclivily. DudngthepedodFebruary-March 1991, mcan
daily maximum lcmpealules werein exces of30eCfor49 days. The uncharacterßti
slly high at lempenrurs wbich prevailed duing lbe mos scnsilive phase of the gruwrh
cycle caüsod ashodcning ofrh. growrh dumtion ofthe crop Oy 14 dayt rctalive to the
more favounble season. Relalivety lowergmin and ilawyields in rhe 1990-9r scason
were lhe consequence of the wealher vagades. Negalive effects of high lempeatures on
wheat grcwth and pcdormancq 6pccially ifGcurcnce ß dudig the .cprduclive phase,
which aho rcsull in premalule senescence, have been repded elsewhere (W^RDL^V?!
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t isnre lb:LffecroLnilrogcn Ixlc on dirogen distibrl ion within whcarFlml al !xnoLs

!r.Nlh sragcsar kdrwrNigeria,1990 9l dry scasoi

1990-91

AiTER
i0 50
SftING

dl l9S0). Some 30 pcrcent loduclion jn krSth oflotal giowü cvde h wncrl o@urd

',r." li.p*t*"ä.*" oilv remperarures ransinsfrcn 1? 50 to 32"C du'incpost

iowcrins pcriod (M^ictrLLos^rD SrNaLE 1972)

H, i ln  {  h - " r  var ie r i r ,doDcdr  lo  hJ \c  L tgh i l )  ( imrhr  genef '  purenr id l  ru -  g t '  r  a0d "nw

, , ,  n  .  t " - -  t . ' .  t i . . ,  . r ,o '  le rd .d  l J  ) rc ld  b t  l re r  lh 'n  \  Ä t  F la ' ra  c  Aü 'n t "  t  n '

" ^ ' ; , " "n . . f ig \ ' " t iU* '  
r08r "  1proJuLr :on l ie ' ]n r \e lacrLharvar  s^ r ' (P ' r '  h^ '

- . . ' . , , , p . " i t , * - . g " ' . ' p . , ' t  : t " t u  l " g ' u i n ' " " s t  i l l c r * o ' k \ -  t / Ü ' P r ' P

i,-" m. r",g.,g."", ri'.*t y-.f ".''":l s,h.i"i;j"::-:j';;lül:il?e|;
b a more inpoilanl yicld determinanl than gran su

",.."ri*lu 
*r' sä" c--shas the Srcaler vjetd pol€;tial betreen lhe twovarieties

ä,.,li'".i",]*,ilto" n *.bon assimildes bv the awns in va' siere c"/os cannor be

t'"t"0 i" t. 
"io**-oUg 

ofthe hiSic!pholosyntheticcaPacilv ln awned wheal cars

,i r,"ii."" .-""to r' quire son;dne (oLUcuEMr er ar 1976) Fudhcmotq var'
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Stu& Ce.ros is semi dwaf, thereforc norc €Ificienl i. hanslociling asimilate b ils
spikes relative to rall var FlrrcnceAuoft,^srcpanedby Feingotd er a/. (1990), who
found lhat higher yicld polential in whear is asociared wilh efücientpailitioningofdry
mallei in lavour ofthe reproduclive organs_

Row spacing iailcd to influence glain yicld significanrly becausc rcsponscs ot yjcld
del€lm'ning parameteß to rowspacingwcre conpensatoryin narure. tsolh iira- and
interplantcoDpditions are opcratinSwhc. row{pacings are varicd rs the fornerrype
oicompctitio. ispredominant underwjder low-spacings asopposed to under n.mw-
rcws. Howcvcr, grainyields undcrthe 20 and 30 cm rowspacingweremode$ly beler
lhan undcr the 10 cn mw widths. Sinilar rcsuts, which arc coroborated by the prese dl
one, were rcpodedbyTeich eraa (1993). Howeve!, ouresutrconkadicßlheresrilrsof
Kumd 

"/ 
at (1991) and Singh and Srivastava (1991) who repodcd incrcasc in wheat

yield wilh red!ction in rcwwidthsbecause otmore teilile rillersDerunit arca caused bv
.es \  i r re , -p lan .  comper : ion  q  h i le  iL  wJ ,  aßo obrned r tJ r  somr  te .c .  o i  v  r  td  r r .  r , .1s ;
rcsulled from incleasing row-spaci ng. The present r€sult howe!er con tims lhc findirg
lhal numberolftrtile dllersper unl arca incieascd, as rcw{pacins bccane naüower in
sp i leo f lh€ fac l rhä t th isd idnorhans la te ih roah ighery ie ld .  Inc reasedp lanr lodg i ig ,
which isoften a conscquence oinarrcwer spacingorinücasc plant poputarion woutd
justifiably account for the lack of inoease in grain yield even though nunbe.or nditc
tilleß per unil area increascd.The difficülly in achicving !niforniy ii sccd disüibulion
ove! thc plot area, which is inherenl in the use of hand seed dilline at narower rcw
widths, ß piobably implicated in thb scc.ario.

The relativcly cooler wcalher which prcvailed tor mosr oflhc crop growlh period in
1989-90 season invaliably tavoured rhegrowlh ofwheatplanlsrhüs also enhancing the
üop s uü]ßalion ofapplied nitogen. The obseNed highergmin yields wih higher N
supply levels was largely a result ofvadarion ii numberofspikcjcß pcrspike, nunbcr
ot grains per spikclcß and Icdilc rilleß per unit area. thcrebt cofiobolaring cadi€r
obserydions rcpoded byAyoub eral (r994). The physiologicat erplanation offcrcd by
Osrapenko(1993) on lhebasisofrhe findinssothis wo!k on winrerwhed i. Rusiawas
tha t lhe f ina ly je ld ,wh ichwasaresu l to fNapp l ica t ion ,core ta tedwihphotosynrhoL ic
polential. Our pfcscnt r€sutl lowevef coroborales the obseryation bv Sharma .r d1.
(1970) to thcetrectthal increasingratesofNfedilßcrapplicarion eould incrcasc whear
gnin yield legadlss oflhe varjery. Increases in number of ears per unit area and re-
ducedtillernodalilyappcarro genenlly cxplainwhyincreasingN süppty bdngs about
increased graii yield in wheat an assedion which has sone bearins on rhe clain bv
Enucnd I  o*Lr I  Iedq ' rh i l  h rghcr  nuDb,  Iu t  ieme \  pü  Ln i t  d  ra  d : .uu . r .J . " r \ rc tJ
jncrease.  fa r lk r  repo i red  wo k  wn ich  qas  donc  bv  OI ;Bbcmr  L  I  o84)  done i1  rhc  im!
locäLion as Lhe prcs€nt study found that evcn rhouSh an apptication ot 100 kg Nnra lo
wheatprodüced oiiy some 10 percent increase in yietd over50tgNAa, thß kcarDent
did not differ from 150 kg N/ftä in ls cffect on grain yjeld_ In spite oi rhe tact that Singh
and Utran (1992), sinsh zr al. (1992), chanda et dt. (1992) and Ostapcnko (1993)
ndependenlly anducted thck wheät feditßer€xperimenß underconditions diiftrenr
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flom ours, they similady foünd that the optinum rcsponsc to N suPplv was oblarned

frum I 20 kg N/ha. Theß ws no signjlicanl tsponse lo N supply leveß highf than thß'

Dossiblv a;esulr ofincrcasiis lodging orwheal plants (AYoIB eral' 1994)'

With increasing N applicalion, i is cxpecled lhat lhc äverage decline in agronontc

dc iiciency willlecon; laiger. k cftlicr concludcd bv Dovle and Holrord (1 e93) lion

ßsults ot 53 feiliLiser experimenß on Pheat, lhe highesl feniliser N incremcnt was

always lhe leastctficientior incrcasingSlain yicld. In the fäce of eveFincreasing cos

pcr ;nit woight of nilloged feililiser, couPled with lhe highe! rßk of cnvtonncntal

oo l lu r ro r  unaeren*s ive  n i r rcSen rc i l r lßcr  dpp l (a r r^n \ r r i sadvß-h le  lhdrcaur ion  be

ia lc r  nor  .o  ovcrapp ly  N fe r ' tßer  ro  rn is  r rop  Burh  eco lomrc  and en \ : 'nmenL l

considcralions afe the drivinS iotce horc'

N uptake by wheat planls in the 1989_90 kial declined rathershaPlv and prcmaturelv

unoi zo lÄs, psitty auc ro thc high wareFtablc, such that N losses occurcd in rhe

teavesanustenananur r ien than ioca t ionwas imp€ded mercas in thc1990-91t ia l ,

N utrakeby planlswas highestatabout84 DAS (anthesis), lwoweeks laler thän it did

ii rhe 1989'60 dal. This obseralion f!üc! reinforced the obseRalion bv Paita and

Fillery (1993)on thc basisot 15 N-urca aPplicalion exPodmenl, thal most N accumlla

lion i; wheaioccutred ar anlhcsß. wilh no additional accunulalion thercaitct UPtake

of N liom thc soil soDlicd fenilßcr, howevet, was mo$ belween lilledng and stem

cto"ga ion .  vo  pre-an i less . rages  *hen c rup  Etowlh  b  P lesumed 'o  o (urar  r rLure l )

hst ;ar6. Applied fedliser N is also belicved to interact with soil N by increa$ng lhe

uptake ofthclatlersourceolN by wheat (HaMID ̂ND AHü^D' 1994) and evcn atsomc

dev€lopnent stages, N uplake by thc wheat Plant could be more lhan is requlred to

aclicve maximum 8lowlh ratcs (FrscHBtc( et 41 1992)

vat. FlotehceAuroreplants, dueto theirstalure, would teqDiE a higher level ofN i!

o.der lo naintain thei;vegetalive tame and thus have a gtcate! uptakc ofN thän semi

dwarfva!. Sie,e Ceros planß. Thh would suppon the view erpressed bv Häneklaus

andSchnug(1993) lbal N uplakewas rclatcd lo the genelictaclorsofthe crcp and that

valietal diiG€ncs areclearly inPilanlin uplake ofmineräß' Even in eailiersludies

Day 
"ral 

(1985) had also repo(ed sinila! Sendic valiations in most otthe componcnt

atributes which intemlav to delernine N uptake Thcy concluded lhal N üplake was

nore closely related to plant dly weighl lhan lo N concentration as such lt ß wodh

notinglhatin lhe 1990-91 tial, N uPlake lcvehunddrhe 10änd 20cmrowwidtbswefe

at pr;at cach ofthegrowth stages, an obseflalion which closelv cotrcborates thc rcsult

ofReine@n etal. (1984) lhatat20 cm row spacing tolal N uptakcwas hiSherlhan atl0

or 40 cn row-spacing. N supply level enhanced N uptake significanily l}rcugh its

posnive effeds on drt malter produclion Rs![s of stldies on irrigalod whcat in Ni

gelia and ehcqhere showed increäsed N upl*ewith increasing N supply (SrNaH er dl

i979) bur positive efiacl was not siSnificanl forN supplv leveb higherlhanS0 kg N/ha

in lhecsoof  lhcworkdoneouts ideNige t ia (SrNan. ra l  1979) . f te t resu l tßconka_

dicted by ouß, having observed consßlenl increase in N uptake up to thc hiShest N



supply lcvcl. Patlch ot dry matrcr accunulaliJn in differenr fhnl pails dictated rhe
pa(crn ofN diskiburjon to rhcsc pails. Prcturcnlial disribülion ofN to ilre spikes to-
wards thu cnd ofthc plant\ g(nvilr cycte was consisrenr wirh tie grain yictd inclc.se
which resullcd frcn increasing N supply lcvcl.

5 Achorledgcmenß

The co'oFntion received üom the nanagencnt and ield stailof the Kadawa hriga
lion Rcseilch Station. I ilsritulc nr Agilcul tu.!t Research (tAR) and thc asskk ncc prc
vided by Mr ViclorOdigic. Soil Sci.ncc Llboraroiy, IARin chcnical anatyscs ofsoil
and plant samples ar. sralefullv acknowledsed The secrctarial seflice prcvided by
Mrs Pakicia Mavunduke in ryping the manusoipr h apprcciated.

Di€ Ausqirktrngvon unlenchiedllchen N Gaben und ReihenabsäDd€n auf
Weiz€n im Bewässenngslandbrü

Die Fcldvcßuchc nit dcn Wcizcnsoilc. Sie/e Cdrdr und Flotence Axrcrc 8\93
dufchgefühn in Kadawa, Nigcft in den Jahren 1989 90 und r9qt9t ha(en die
Rcihcnab$ändc 10,20 und 30cn und vierSruicn derN-Cabe 0,60, 120 und 180 kg N/
ha. Uil€Nuchr wurden der Korn, und Srohcnrag, dt BenockunS, dic Ahrcn, das
Tauscndko!ngcwicht uid di€ N- Au tnahme.

Das bcstc Vcßuchse€ebnis w!rde mit einem Rcihenabsand von 20 cm und einü 120
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