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Abstract· 

A downy mildew resistant vGljety oj maize (Zea mays) adapted to Kabbaenvironmental condition was'; 
grown under raif!fod condition in 1997 and 1998 seasom withfive different levels ~rN.fortilizer (0. 120." 
150. 180'and 210Ikg/NIha·1). Application ~(l20kgNha·l.fortilizers produced an average grain yield~f 
2329. 9 7Ikglhc[1. This waS' an inCrease in yield ~r 63.52% over the con'tro!. . An additional increase (d' 
30kgNha·l increased the grain yield by 38. 39DAJ. A further additional increas'e of another 30kgNha,l 
increased the grain yield b)! 7.89% l<.'hile the Last 30kgNlha·1 could on£v increase the grain yield by 
2.97%:These increases in yield were associated with prolific/actors. longer cobs and Larger grains' of 
thefortilizer treJted plants. In short. this variety ~f maize responded very well to diffirent levels ~rN 
fortilizer and thus the overall grain yield was significant. 
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Introduction: 

Maize has high demand for nutrients and this 
can quickly exhaust the supply of soil nu­

trients to deficiency levels (Delorit et at. 1974: 
Awotunduetal.,1994; Nyakandaetal., 1996. Nu­
trient deficiencies. according to Hoffer and Krants 
(1949). also prolong the interval from emergence 
to tasselling or silking. The authors observed that 
the time of silking has been frequently hastened 
by 4 t? 10 days by use of fertilizer and in extreme 
cases it has been hastened by 30 days.> .' ,. " 

In!most instances, application of c'ommercial 
fertilikiwill resuit in increased yield. better filled 
grain :anci e~rlier maturitY- (ljel~rit el al .. 1'974)'. 
Decieus (I 970).'Ifeanyichukwu (1983') and 
Awot6nduh (2000) repOrted'that feitflizer·(N'PK) 
incre~sed yields of both locaf ~arietvand hybrid 
maize, liut sllch responses varied wi'th'N 
application rates. Fergus et at. (1'95'8), , 

Lister e tal. '<1975). OlogUJile (1987k Arnon 
(1965), Okonkwo (l9~5) and AWotundun et a/; 

*Correspondlng author 

(2000) observed that N increased yield if applied 
together with phOsphate and potassium fertiliz­
ers. Smith (1964) reported that a maize crop 
yield of6.363kglha'l including stover. required a ' 
nutrient uptake of 107 to 121/kg of N, 50 to 
90/kg of P and 101 to I 96/Kg of K/ha. Smith 
(1964) further indicated that in Philippine a 
maize average yield of 2. 217/kg of shelled 
maize per hectare \-vould remove'about 70.19. 
'and 39 kglha Of N: P and K respectively.'. COlby: 
(1957) and Cooke (1972) found N to be thedom~ 
imfuriimiting factor in maize production and·6p-. 
served that it .increased yield rapidly .and more or . 
less linearly' ilpto,a transition poihi.beyoJid· 
.which yields changed little.or.:decreased slightly 
and.lipearl):. Folder ,( 19,69) obtained mean 
yieJds of:3.887,.4,l05.4.2.7L 4.401 and 
4,502/kg/ha atNfe'itilizer'levels of O. 45. 90. 
135;and 180/kglha~J ... ': ; 

:. Johniet'al. (1976) andChiduza ei al. (1994) 
suggested split application of N to maize and·' 
recommended that the first application of N 

. I 
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should be made with mixed fertilizer during plant-of 1997 and 1998 seasons, in a randomized com-
ing and that the second application should be ap- plete block design with five treatments and five 
plied 20 to 30 days,after emergence of the seed- replicates. Seedlings were thiQIled to two plants 
lings.,',· . ::,~ , . - ,". pentand two we'eks after-sowIng. Each plot 

Nitrogen is known to affect the number of days was 2.7m wide and 5.5m long and consisted of 
to attain 50% tasselling and silking. Rathore et at. three ridges, which were separated by 60cm 
(1976), Awotundu et at. (1994) Awotundu et at. paths. The space between ridges was 90cm, 
(1997) and Shanna (1973) associated the reduc- There were 25 small plots in ihe entire trial. Ni-
tion'in the number of days to 50% tasselling with trogen fertilizer rates per treatment was splits 
higher N levels. Krantz and Chandler (1954) re- into two equal doses. The first doses of O. 75, 90 
ported that ear size was increased by 17% and the and I 05/kg/N/ha,I were applied by placement 
number of ears was increased by 41 % w hen the two weeks after sowing, P and K fertilizers at 
rate of N fertilizer application increased from 22 60kg/ha were also added. Fertilizer placement 
to 199/kglha'l. Berger (1962), Blako and Russell was 2cmdeep and 3cm from the plant. Six 
(1980) and Kilmprath et at. (1982) ob~erved that weeks after planting the second doses of N fer-­
the development of two ears in semi prolific geno- tilizerwere applied,as top dressing at the same 
types increased with higher rate of.N. The authors "rates. The plots were treated .with atrazine' at 
reported that the number of plants with ?~ars~,<lS,. ' 5Yha'i iIl!mediat~lyafter sowing. Hand weeding 
35, to 45% greater at high N rate than at lowe.r ' was done three times ilt three w,eek intervals. 
rates. The current practice, at K<lbb~ ~s fOU:T b~gsp<lYs ,to ,5p%heading and the number of tas­
of N. P. K. fertilizer per hectare. This was based sels formed per treatment were recorded nine 
on the reco~endation of (~,ARI;.S) National Ag- , . ~eeksafte~ planting.' At 10 and 13 weeks after 
ricultural Research Liason Servi~e. " '. , ,sowing" plant heigl1ts were' taken and ten ears 

The present study was undertaken to provide .' were ~elecied at random from the five outside 
more infonnation on the effect of N fertilizer lev-' ridg~s of each treatment for dry weight ear di­
els on the grain yield of an open-pollinated variety ameter. average number of kernel per ear. and 
of maize. Kabba is within the sub-tropical region average ear weight per treatment. Harvesting for 
of the Southern Guinea, Savannah ecological zone grain yields detennination was done 19 weeks 
of Nigeria. It has an average' rainfall of 110. 5inm after planting. 
per annu~ a mean aImual temperature of 19.31 °C' . 
and a inean annual relative humidity (RH) of 
59.5%. I; \, , ... 

Materials and methods' 

Experiments on the effects ofNfertilizer on 
the yield ~f maize were conducted, under iainfed 
condition during the 1997/98 growing seasons. 
Seeds were sown at the rate of45kglpa·1 with five 
N fertilizer levels. 0, :120. 150,180 and 
21O/kglN/ha·I. The trial w'as,sited 6.0 a soil con­
taining 0.40%C and 0.035% total N. The textual 
class was sandy loam with 60% sand, 25% silt and 
10% clay. Further soil analysis indicated that the 
soil had 36 P and 13 K. The soil pH was 6,6, 
Prior to 1987 when the plot was cultivated to'cow­
pea and sunflower it has been under fallow forfif­
teen years, 

The seeds were planted at the rate of three 
seeds per hole on 7th June and 13 th July in respect 

Re~ults 
, ... 

The results of the effect ·of different levels of 
'N fertilizer on the grain' yields of maize are pre­
sented in Table 1. 2 and 3. 'In both years, the ef­
:fect of N fertilizer was significant. The parame- . 
lers tested on the, potential yield components of . 
maize were ;number of b~rren plants, average 
length, of cobs, cobs witti and without viable 
seeds, cob diameter in centimeters, number of ' 
maize plants with double e,ars, average number 
of kernels per col?, and a~erage ear weight in 
gram!ll~s. All these param~ters were significant 
in accordance with Dunciln's N.ew Multiple 
Range Test (Table 1 and 2). Both tl).e "cob -t; 
grain" weight as well as thewe!ght of grain 
alone were also significantly different across 
treatments as shown i~ Table 3. 
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-was, c~nsiste~t with findings ,of Berger (1962). 
Blako and Russell (1980). and Kamprath etca/.' 

Discussion 

The objective of this study was to determine (1982) who independently observed that the de-
the effect of different levels.of N fertilizer on the velop.meni of two ears in semi-prolific geno~ 
grain yields of maize, ITA, yellow variety, The", types increased with increasing rates of:N: 
major finding is that this 'particular maize variety - ,The~e, authors repOrted that the number of plants 
responded significantly to N fertilizer application . with two ears per plant was 35 to 40% greater at 
in accordance with the differenHevels (Table 3). -higher Nrates-than at lower rates. Similarly; the 
Mean grain weigh'ts:were higher in 1998 than in ,,' incidence of development of double eats 'in 
1997, perhaps a reflection of higher. rainfall with . plants of the present research ranged from 10.42 
better distribution in the former. Differences in' 10 18.08% 
the inherent,soil fertiJity level contributed to these , " 
differential yiel~s in the ~o ye~ because the ex- . Conclusion 
perirrieni~ ~ere notconductedat-the same'soil'in ' 
both y"arsbut on different points in the same 
field. Mean yield of 1998 over 1997 was 
1 242.83kglha·l. r 

The findings that ITA yellow maize responded 
significantly to different levels of N fertilizer is in 
consonance wiJh th_oseofCor~y (1965) and 
Cooke (1972) who found N as the determinant 
lirni~i!lg factor in@ize production. These work­
ers observed that 'N, increased yield rapidly and 
more or less Iineiuly up to a transition point be­
yond which yield changed little or decreased Iin~ 
earlv. The levels of N fertilizer were O. 120. 150. 

Although this downy mildew resistant ~'ari­
.ety of IITA yellow. open pollinated maize re­
spOnded to every level of N fertilizer, treatment 
E produced the highest yield. The increase in 
yield continued steadily from control to the high­
est N fertilizer application. Therefore. based on 
the results of this study, 210/kg/N/ha· l

, 

60kg/P2/05 and 60lkgIK20 per hectare are rec­
ommended for open pollinated maize varieties. 
such as UTA yellow and downy mildew resistant 
variety used in this research. 

180' and'2IOlkgrNlha'l which gave mean yieids of Acknowledgement 
181,5:15: 2329.97. 3224.58, 3479.12 and 
3585,,49Ikglha,1 respectively. This thus agrees with The author is greatly indebted to the Techni­
the.observation by Folder (1969). The two split cal Editor and the Editorial Board of TAJAS, for 
application regime of N fertilizer was in accor- appointing renown reviewers for the paper, the 
dance with J61.n it a/:-(1976). The largeLcobdi- a';tion which made the publication possible. Pro­
ameter, ear weight and the number of kernels per found, .grati tude is extended to Dr. Tunj i 
cob were'siniiliu to those 'of Krantz and Chandler:' Ar'Okoyo: a' one'time DAC Dire·ctor. who intro­
(1954). These authors observed that ear size was duced the' authoi t6 the spore pUblisher as a sub­
incre~sed by 17%and the number of e.a~ ~as,~~-; .' -' scriper. It w~ ina CoP): of spore mag~zine ofei­
creas~ by 41 % when the rate of N fertrhzer apph-' ther 1999 or 2000 that the author copied the ad­
catiob was increasedJrom 22 to 199IKg/N/hci· l: dress of TAJAS. There ~as no former iniroduc­
The double ears of some maize plants which in-- tion fromanvbodv. -
creasbct as the level of N fertilizer increased in the .. - •• , ' ;, 

present study· 
I 
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Table i: Effect'~i different levels of nitrogen fertilizer on the potential yield com ponents of maize,in the 1997 
trial' ' " 

'c 

, Treatment' ' :N'umbd'ofLen'gthofNo' . 'of No of cob's Eardiitme- No'ofplants "ioof, ,E a r 
'barrenpl!!nts' cobs (cm) cobswith"'withviabl~,'ter(cm)' .with:doub,le ker,nds weight 

" . out viable, seeds . ears, .'. per cob grammes 

" 
.-\:,Control. . 1.8a • 

.. ~ I 

, '13-' 120~gN iha . IAab 

C-150kgN/ha 1.4ab 

D-180kgN Iha 1.0b 

E-21OkgN.'ha 0,8c 

·17,la' 
" . 

16.3ab 

15,2bc 

14,9bc 

14,7c 

.. , 

seeds 

9.0a 

4.2b 

3.lb ' 

2.3b 

1.0c 

35,5b 

53,2a 

52.1 a 

55,2a 

58,9a 

.- . ~, , .. 

5,le ,0Ac 235b 135,Ob, 

'. 5,lc 0.9c' 389,2ab 153,5a~ 

6,lab 5,8b 42":Oitb '190,Oab' 

6,5ab 9',7a 503,la '204,la 

6:6a 502,Oit 
• ~_t 

' 1O,2a 215,Oa , 

Means of.the'sa~e column followed by the same I.etter are not significantly different (P>0.05) 
,':' .. , .~~.. ~ 

... : I 

" ' r- ~ ( - - J 

" ~. ... -r.~ <",' .... .' 1.; ." .., . " - L • • 

.... 

Table: 2: Effect of differe'nt leve,ls of nitrogen fertilizer on'::the potential yield components Of niaiie in the 1998 . ,-........' -, . 
trial " ~ I.' . : : I 

'Treatment No,ofbarren Length '" of N-o'~f cobs No of cobs','Ear " ',No of plant);o of E '''ii r 
'plant~ cobs (cm) ';"itlioul ,'ia- withviable diameter'with double kern,eis, weight 

bkseeds seeds (cm) ears per cqb gramm 
es, . 

.-\- Control 5,8a 10,8a 9,Oa 33:4b 6,148c 0.6e' 245,Oe. 130,Ob 

13,7c . 4,lb 58:la , 6A6OS -' 1.6c '.1385.3b ,I 65.3ab ' B- 120kg]\;!ha 1.2b 

C-150kgN/ha O,Oc 15.4ab 3.1 b 62.5a _ :-;·,6.616atl ·7.4h, ,A50,611;'. 'I 78:fab 

Q~ 180kgN I ha O.Oc 17,2ab 2,2b 65.3a ., 6.792ab 12:i~ .' ; 530,4a ' 195,5a 
,', 

17.5a 0.8e 68,la 6.904a ',12,8a' 
~ 

550:i~' .' 220:4'a .E-210kgN'hi O,Oe' 
: ,,, .... ' " ... 

. '. • I ~ • ' to • 

Means of the same column followed by the sam~ letter.ilre not significantly different (P> 
ing to the Du~can 's New MiJltiple Range Te~t' . 

0.(5) accof.d-

. (" ' ..... ' ~' .. '. ~ . -,;~ .. - : .' - :.' .-

Table '3: Effect of different levels of nitrogen on the yieid of maize 
" ~· •• t_ .,. '. /" 

. .,l; '1\' , •• ~_., ...... _. ' ___ ~,; "j , 1997 

Treatment Cob -Gnlin Grain Cob.c Grain 

Weight Weight • Weight 
(Kg/treatment) (kg/ha") (Kg/treatment» 

A -Control 2.7b 1630,ge 2.2c 

B- 120kg Nlha 3.5b 183 L6e 5,16 

e - 1.50kg ]\;/ha 4,5a 2354,8a 7,3a 

D-'180kgNlha 4,7a 2406,Oa . , ROa , 
E- 210kg Nlha' 5.2a 3497.6a 8.2a 

'\ 
1~, 

/.1 . " 
i 

'1 

I 
I· 
1 

-'t .. ' -:,.:;"/ 

:.;9r~i!l ~.J 
Weight. 
(~ha;'). 

121s'8e 

2835Jjb 

4175,la 

441O,7a 

4552.2a 

Means on the same column followed by the same letter are not significantly different (P' > 0.05) accord- I 

ing to the Duncan's New Multiple Range.Test. 
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