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Abstract: The growth and yield response of sweet maize (Zea mays (L.) saccharata Strut.) to varying 
rates of poultry manure (PM) and nitrogen (N) fertilizer during the early and late growing seasons of 
2005 in Calabar, a humid forest agro ecology in south eastern Nigeria, was studied. Treatments 
comprised four rates of PM (0, 5, 10 and 15t/ha), factorially combined with four rates of N (0, 40, 80 
and 120 kg N/ha) and arranged into a randomized complete block design with three replications. The 
highest rate of both fertilizers significantly increased plant height, leaf area index, number of 
grains/cob and also hastened tasselling, whereas number of leaves/plant, number of cobs/plant and cob 
yield/ha obtained at the 10 or 15t/ha PM and 80 or 120 kg N/ha were  statistically similar. Total dry 
mater (TDM), weight of grains/cob and total grain yield, peaked at 10t/ha PM and 80 kg N/ha 
fertilizer. At 10t/ha PM and 80 kg N/ha rates, TDM yield increased by 41 and 37% and grain yield by 
42 and 39% respectively compared with the control treatments. The combination of PM at 10t/ha with 
N at 80 kg/ha maximized TDM, cob yield/ha and total grain yield.  
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INTRODUCTION 
 

Sweet maize like other maize types is a relatively short duration crop and can successfully be cultivated 
twice a year as early (spring) and late (autumn) crop. In south eastern agro-ecology of Nigeria, the potential of 
the sweet maize crop is not being exploited satisfactorily due to many constraints among which inappropriate 
nutrient supply ranks first. Others are pest problems especially quelea birds at maturity, low fertility status of the 
soils and the high cost of the scarce inorganic fertilizers with their potential polluting effects on the environment 
following continuous usage. Soils of the agro-ecology are generally low in organic matter as a result of the rapid 
mineralization and the fact that very little organic matter is added to the soil during and after cropping (Lal and 
Greenland, 1979). The need to use renewable forms of energy has rekindled interest in the use of organic 
manures such as cow dungs, poultry droppings and crop residues as alternatives for inorganic fertilizer 
worldwide. Application of organic manures plays a direct role in plant growth as a source of all the necessary 
major and minor nutrients in available forms during mineralization which improves both the physical and 
biological properties of the soil (Abou El-Magd et al., 2006). Nutrients contained in organic manures are 
released more slowly and are stored for longer periods in the soil, thereby ensuring a long residual effect 
(Sharma and Mittra, 1991). To meet crop’s nutrient needs, organic manures are however, required in rather large 
quantities which now makes for a strong advocacy for fortifying these manures with inorganic fertilizers. Maize 
growth and yield from enriched organic manures were found to be comparable with inorganic NPK fertilizer 
(Ayoola and Makinde, 2009). Poultry manure has also been shown to require lesser N-fortification to give 
comparable seed yield of maize relative to cow dung (Ayoola and Makinde, 2009). A positive interaction has 
been shown to exist between the combination of organic manures and urea as N source (Bocchi and Tano, 1994; 
Khaliq et al., 2004). Khaliq et al., (2004) reported that the combined use of poultry manure and urea gave the 
best performance for sweet maize amongst all treatments. Manures application has also been reported to 
increase the N and exchangeable cations levels in the soil (Boateng et al., 2006). The growing interest in sweet 
maize production as a cash crop by peasant farmers in south eastern Nigeria with little research information to 
guide their fertilizer input for optimum profit, informed the undertaking of this study. Our objective was to 
evaluate the performance of sweet maize under the combined use of poultry manure and N fertilizer sourced 
from urea. 

 
MATERIALS AND METHODS 

 
Field trials were conducted during the early (March - June) and late (September-December) planting 

seasons of 2005 in Calabar, south eastern rainforest zone of Nigeria (40 57'N, 80 19'E; 37m, altitude). The zone 
is characterized by a bimodal annual rainfall pattern with amount ranging from 3000-3500mm. The long rainy 
season starts in March while the short rainy season extends from September to November after a short dry spell 
of uncertain length in August. The dry spell of about two to three weeks often marks the end of the early 
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planting season and subsequent commencement of the late planting season. The dry season is usually from 
December to February. The mean annual temperature ranges from 27 to 350C (CRBRDA, 1995; Iloeje, 2001). 
The soil is acidic and is classified as Ultisols, characterized by low pH, organic matter, and nutrient status and 
usually deficient in multiple nutrients (Sanchez et al., 1987; Brady and Weil, 1996). The response of sweet 
maize (Zea mays (L.) saccharata Strut.) variety “Endeavour” from Royal Sluis, Holand, to four rates of poultry 
manure (PM) (0, 5, 10 and 15t/ha) in factorial combinations with four rates of nitrogen (N) (0, 40, 80 and 120 kg 
N/ha) were evaluated. Treatments were factorized and fitted into a randomized complete block design with three 
replications. Poultry manure was sourced from the broiler pens of the Teaching and Research Farm of the 
University of Calabar, while N fertilizer source was urea (46% N), commonly used by the peasant farmers. The 
relevant physical and chemical analyses of the soils and manures are summarized in Table 1.  

The sites were cleared of vegetation with machetes, ploughed to a depth of 20cm and marked out into three 
relications of 16 plots each. Each gross plot size was 1.5m x 3.0m (4.5m2), and the net plot size from which 
growth and yield parameters were measured was 1.0m x 1.8m (1.8m2). Plots were separated by alley ways of 
1m while blocks were kept 1.5m apart. Sowing was done on flat beds on 30th March, 2005 for early planting and 
13th September, 2005 for late planting. Three seeds were sown per stand at a spacing of 60cm x 25cm. Thinning 
of seedlings to one per stand was carried out two weeks after sowing (WAS) to give 30 plants per plot and 
66,666 plants per hectare. The PM was incorporated into the soil of the respective plots in a single dose as per 
the various treatments and allowed to decompose for two weeks before planting while the urea fertilizer was 
split applied twice. The first half at 2WAS, while the second split was side-dressed 5WAS and about 8cm deep 
and 15cm away from the plants. Manual weeding was done twice at 4 and 7WAS by hand pulling and hoeing. 
Harvesting was done at fully mature stage 82 - 85 days after sowing. Fully mature cobs were harvested from 12 
plants randomly selected from the net plot area, sun-dried to about 14% moisture content and dehusked.  From 
these 12 plants the following parameters were determined: plant height, number of leaves/plant, leaf area index, 
number of days to 50% tasselling, number of cobs/plant, total dry matter (g/plant), number of grains/cob, weight 
of grains/cob, cob yield (t/ha) and total grain yield (t/ha). Data were subjected to analysis of variance as 
described in Snehecor and Cochran, (1984) and the treatment means were compared using Fisher’s Least 
Significant Difference (LSD) at the 5% level of probability, (Gomez and Gomez, 1984).    

 
Results: 

Table 1 shows the physico-chemical properties of the experimental soils and the chemical composition of 
the poultry manure used in the study. The soils were generally low in nitrogen and potassium, but moderately 
high in phosphorus. The organic carbon, nutrient contents and pH of the soil of the late season were higher than 
that of the early season. The PM used for the late season was also richer in nutrient contents than that of the 
early season.  Table 2 shows the meteorological observations during the two cropping seasons. The total amount 
of rainfall during the early planting was higher (1179.4mm) than that of the late planting by 65% (713.7mm). 
The late season however, had higher sunshine hours (18.1hrs.) than the early season (11.4hrs). 

 
Table 1: Physico-chemical properties of the top soil (0-30cm) of the experimental fields at Calabar, Nigeria and chemical properties of 

poultry manure. 
Composition                                 Soil  Poultry manure 
Physical composition (g/kg) Early planting Late planting  Early 

planting 
Late planting 

Sand 790 840 N (%) 1.61 2.42 
Silt 20 40 P (%) 0.35 0.58 
Clay 190 130 K (%) 0.34 0.49 
Textural class Sandy  loam Loamy sand Mg (%l) 0.11 0.08 
Chemical characteristics  Ca (%) 0.64 0.12 
pH  (H2O) (1:2.5) 5.0 5.5 Na (%) 0.04 0.02 
pH (0.01 in CaCl2)) 4.0 5.0    
Organic Carbon(g/kg) 11.5 12.30    
Available P (mg/kg) 89.40 86.80    
Total N (g/kg) 1.19 1.26    
Exchangeable bases (cmol/kg)     
Ca 1.20 2.20    
Mg 0.50 1.00    
K 0.114 0.31    
Na 0.10 0.20    
H+ + Al 0.40 0.20    
CEC 4.60 6.20    
              BS (%) 41.61 59.84    

 

Effect of Poultry Manure and Nitrogen: 
Maize height and number of leaves/plant were significantly influenced by PM and N in the two seasons 

(Table 3). In the early planting, the highest rates of the PM and N produced the tallest plants, whereas the plant 
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height recorded at 10 and 15t/ha PM rates and 80 and 120 kg N/ha rates were statistically similar but taller than 
the other rates. The control plots in both seasons for the PM and N recorded the shortest plants. Similar trend 
was observed with number of leaves/plant. Every incremental rate of PM resulted in significant reduction in the 
number of days to 50% tasselling in the two seasons, whereas plots that received 80 and 120 kg N/ha, tasselled 
earliest while the control plots recorded the longest number of days to 50% tasselling in both seasons (Table 4). 
The LAI of 2.69 and 3.01 obtained at the 15t/ha PM rate for early and late plantings respectively, were 
significantly higher than those recorded at other treatments (Table 4). In the two seasons, each increment in N 
rate significantly increased the LAI.  
 
Table 2:  Meteorological data at the trial sites during the early and late planting seasons of 2005. 

Year/Month 
2005 

Rainfall 
(mm) 

Temperature (oC) 
Min.             Max. 

Relative humidity (%) Sunshine hour 
(hrs) 

Early planting       
March  295.7 24.0 32.4 85 4.1 
April  299.9 24.6 32.5 83 4.6 
May  263.9 23.8 31.2 85 4.9 
June  615.6 23.7 29.1 90 1.9 
Late planting       
September  230.4 23.3 29.0 90 3.4 
October  229.5 23.1 29.5 87 3.7 
November  182.3 23.8 31.3 86 5.7` 
December 71.5 23.3 30.8 86 5.3 

Source: Nigerian Meteorological Unit (NIMET) Margaret Ekpo International Airport, Calabar.  

 
Table 3: Plant height (cm) and number of leaves/plant at 8WAS as influenced by poultry manure and nitrogen fertilizer  in Calabar, Nigeria. 

Treatment 
Poultry manure (t/ha) Poultry manure (t/ha) 

0 5 10 15 Mean 0 5 10 15 Mean 
Nitrogen 
(kg/ha) 

Plant height (cm) 
Early planting 

 Number of leaves/plant 
Early planting  

0 105.60 119.13 128.93 130.60 121.07 6.90 7.40 8.16 8.00 7.62 
40 117.97 125.53 132.17 139.77 128.86 7.26 8.36 9.53 9.80 8.70 
80 131.10 130.50 138.10 148.57 137.07 8.46 9.30 11.10 10.53 9.85 
120 130.60 138.27 148.57 150.97 142.10 8.43 9.03 10.20 10.80 9.62 
Mean 121.31 128.36 136.94 142.48  7.80 8.50 9.70 9.80  
Nitrogen 
(kg/ha) 

Late planting Late planting 
 

0 107.37 127.77 132.23 133.63 125.25 6.93 8.03 8.73 9.13 8.21 
40 118.53 139.27 148.03 156.63 140.62 7.86 8.93 11.83 12.30 10.23 
80 133.43 149.23 159.37 164.33 151.59 8.40 10.16 12.23 12..73 10.88 
120 130.07 150.13 165.90 163.60 152.43 8.63 10.70 11.93 12.43 10.92 
Mean 122.35 141.60 151.38 154.55  7.95 9.45 11.18 11.65  

LSD (0.05) between treatment means 
Plant height (cm)             Number of leaves/plant 
Early planting          Early planting 

Poultry manure   (Pm)  3.721   5.877 
Nitrogen fertilizer (N)  3.721   5.877 
Pm  x  N   NS   NS 

Late planting      Late planting     
Poultry manure   (Pm)  0.441   0.502 
Nitrogen fertilizer (N)  0.441   0.502 
Pm x N   NS   NS 

 
Total dry matter yield was maximized at the 10t/ha PM and 80 kg N/ha rates in the two seasons. Dry matter 

gains decreased by 2.8 and 5.1% when the PM rate increased from 10 to 15t/ha; and by 2.8 and 1.1% when N 
rate was increased from 80 to 120 kg/ha for early and late plantings respectively. Poultry manure application 
significantly increased the number of cobs/plant especially at the application rate of 10t/ha during the two 
seasons (Table 5). All the applied N rates produced statistically similar number of cobs/plant which however, 
was significantly higher than plots with no N fertilizer during early planting, while the number of cobs/plant 
obtained at 80 and 120 kg N/ha did not differ significantly but was higher than the other rates for the late-sown 
maize. The highest number of grains/cob was obtained at 15t/ha PM application, while the 10t/ha rate produced 
the heaviest grains/cob in both seasons (Table 6). Number and weight of grains/cob produced at 80 and 120 kg 
N/ha did not differ significantly during the early season but was higher than other N rates. For the late season, 
each increment in N rate significantly increased the grain numbers, whereas the 80 kg N/ha produced the 
heaviest grains/cob relative to other rates (Table 6). The data for cob and grain yields are presented in Table 7. 
The highest cob yields (4.77t/ha and 5.44t/ha) for early and late crops respectively, were obtained from maize 
crop manured at 15t/ha which however, were statistically at par with that at the 10t/ha PM rate. The peak grain  
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Table 4: Leaf area index (LAI), at 8WAS, and number of days to 50% tasselling of sweet maize as influenced by poultry manure and N 
fertilizer in Calabar, Nigeria. 

Treatment 
Poultry manure (t/ha) Poultry manure (t/ha) 

0 5 10 15 Mean 0 5 10 15 Mean 
Nitrogen 
(kg/ha) 

LAI 
Early planting 

Days to 50% tasselling  
Early planting  

0 1.10 1.37 1.77 2.00 1.56 38.43 38.00 37.67 37.07 37.79 
40 1.63 1.83 2.43 2.80 2.18 38.03 37.47 37.17 34.97 36.91 
80 1.70 1.97 2.87 3.07 2.40 37.80 36.80 35.47 34.33 36.10 
120 2.40 2.53 2.80 2.90 2.66 36.50 36.70 35.90 34.53 35.91 
Mean 1.71 1.93 2.47 2.69  37.69 37.24 36.55 35.23  
Nitrogen 
(kg/ha) 

LAI Late planting 
 

Days to 50% tasselling 
Late planting

0 1.47 1.70 2.00 2.20 1.84 43.90 43.23 42.07 40.33 42.38 
40 1.87 2.17 2.80 3.17 2.50 43.07 41.57 40.00 37.13 40.44 
80 2.00 2.47 3.20 3.47 2.78 42.33 40.67 35.83 35.23 38.52 
120 2.63 2.80 3.30 3.20 2.98 41.00 40.33 34.07 35.07 37.62 
Mean 1.99 2.28 2.83 3.0  42.58 41.45 37.99 36.94  

LSD (0.05) between treatment means 
LAI    Days to 50% tasselling 
Early planting    Early planting  

Poultry manure   (Pm)   0.134   0.400 
Nitrogen fertilizer (N)   0.134   0.400 
Pm  x  N    0.269   0.800 

                  Late planting      Late planting     
Poultry manure   (Pm)   0.139   0.913 
Nitrogen fertilizer (N)   0.139   0.913 
Pm x N    0.279   1.826 

 
Table 5: Total dry matter (g/plant) at harvest and number of cobs/plant as influenced by poultry manure and nitrogen fertilizer in Calabar, 

Nigeria. 
Treatment Poultry manure (t/ha) Poultry manure (t/ha) 

0 5 10 15 Mean 0 5 10 15 Mean 
Nitrogen 
(kg/ha) 

Total dry matter (g/plant) 
Early planting 

Number of cobs/plant 
Early planting  

0 230.33 290.33 331.00 331.00 295.67 1.00 1.00 1.25 1.17 1.10 
40 262.00 313.67 344.00 325.00 311.17 1.00 1.25 1.33 1.42 1.25 
80 270.33 326.00 354.67 347.67 324.67 1.00 1.33 1.67 1.50 1.38 
120 274.00 336.00 332.00 320.00 315.50 1.25 1.33 1.42 1.50 1.38 
Mean 259.17 316.50 340.42 330.92  1.06 1.23 1.42 1.40  
Nitrogen 
(kg/ha) 

Late planting Late planting 

0 287.67 308.33 350.00 321.00 316.75 1.00 1.00 1.25 1.33 1.15 
40 327.00 341.00 390.00 377.00 358.75 1.00 1.50 1.50 1.70 1.42 
80 345.00 363.33 422.33 401.67 383.08 1.17 1.50 1.90 1.80 1.54 
120 356.33 382.67 396.33 379.67 378.75 1.50 1.50 1.50 1.70 1.60 
Mean 329.00 348.83 389.67 369.84  1.15 1.36 1.60 1.60  

LSD (0.05) between treatment means 
    Total dry matter (g/plant)  Number of cobs/plant 
    Early planting    Early planting 

Poultry manure   (Pm)  8.282    0.137 
Nitrogen fertilizer (N)  8.282    0.137 
Pm  x  N   16.563    NS 

Late planting          Late planting     
Poultry manure   (Pm)  9.595    0.080 
Nitrogen fertilizer (N)  9.595    0.080 
Pm x N   19.190    NS 

 

yields (1.53 and 1.81t/ha) for early and late crops respectively, were obtained at the 80 kg N/ha rate. The 5t/ha 
PM improved grain yield by 9.7 and 15.0% while the 10t/ha rate increased yield by 25.0 and 41.1% for early 
and late crops respectively. Each increment in N rates significantly increased grain yield up to the 80kg/ha rate 
but yields were reduced by 1.3 and 6.6% respectively, for early and late crops at the 120 kg N/ha rate. 

 
Interactions: 

The PM x N interaction on TDM, number of grains/cob, weight of grains/cob (early planting), cob yield and 
total grain yield were significant. The combination of 10t/ha PM with 80 kg N/ha produced the heaviest TDM, 
weight of grains/cob, cob and total grain yields while number of grains/cob peaked at the combination of either 
80 or 120 kg N/ha with 15t/ha PM rate (Tables 5, 6 and 7). The TDM (354.67 and 422.33g/plant) for early and  
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Table 6: Number of grains/cob and weight of grains/cob (g) as influenced by poultry manure and nitrogen fertilizer in Calabar, Nigeria. 
Treatment Poultry manure (t/ha) Poultry manure (t/ha) 

0 5 10 15 Mean 0 5 10 15 Mean 
Nitrogen 
(kg/ha) 

Number of grains/cob  
Early planting 

 weight of grains/cob (g)  
Early planting  

0 232.00 239.67 247.67 261.33 245.17  32.33 38.33 50.67 46.33 41.92 
40 239.33 245.00 252.67 305.00 260.50  40.67 44.67 63.00 57.67 51.50 
80 252.33 259.00 288.67 355.92 288.98  44.67 59.00 72.33 72.00 62.00 
120 251.00 261.00 287.33 365.49 291.21  41.67 58.33 69.67 69.33 59.75 
Mean 243.67 251.17 269.08 321.94   39.83 50.08 63.92 61.33  
Nitrogen 
(kg/ha) 

Late planting  Late planting 

0 251.00 256.00 266.67 279.67 263.33  37.67 40.00 56.00 48.00 45.42 
40 257.33 270.00 284.33 335.67 286.83  41.00 46.33 73.67 57.67 54.67 
80 262.33 286.33 346.67 364.90 315.06  44.67 57.67 80.67 76.33 64.84 
120 276.33 307.67 336.33 376.67 324.25  42.67 56.67 73.33 72.00 61.17 
Mean 261.75 280.00 308.05 339.23   41.50 50.17 70.92 63.50  

LSD(0.05) between treatment means 
         Number of grains/cob           Weight of grains/cob (g)  

         Early planting   Early planting 
Poultry manure   (Pm)  8.024   3.503 
Nitrogen fertilizer (N)  8.024   3.503 
Pm  x  N   16.078   7.007 

                 Late planting      Late planting     
Poultry manure   (Pm)  6.219   2.252 
Nitrogen fertilizer (N)  6.219   2.252 
Pm x N   12.438   4.505 

 
Table 7:  Cob and total grain yields of sweet maize as influenced by poultry manure and nitrogen fertilizer in Calabar, Nigeria. 

Treatment Poultry manure (t/ha) Poultry manure (t/ha) 
0 5 10 15 Mean 0 5 10 15 Mean 

Nitrogen 
(kg/ha) 

Cob yield (t/ha)  
Early planting 

 Total grain yield (t/ha) 
Early planting  

0 1.44 1.77 2.21 2.66 2.02  1.13 1.20 1.37 1.27 1.24 
40 1.65 2.60 3.96 5.04 3.31  1.20 1.30 1.53 1.47 1.38 
80 2.06 3.41 5.82 5.64 4.23  1.30 1.43 1.73 1.67 1.53 
120 2.75 3.71 5.43 5.72 4.40  1.33 1.50 1.63 1.57 1.51 
Mean 1.98 2.87 4.36 4.77   1.24 1.36 1.57 1.51  
Nitrogen 
(kg/ha) 

Late planting  Late planting 

0 2.33 2.93 3.40 3.80 3.12  1.30 1.40 1.50 1.63 1.46 
40 2.94 3.67 4.33 4.83 3.95  1.30 1.50 1.83 1.90 1.63 
80 3.13 4.03 6.83 6.60 5.15  1.37 1.63 2.30 1.93 1.81 
120 3.60 4.17 6.63 6.53 5.23  1.33 1.60 1.87 1.97 1.69 
Mean 3.01 3.70 5.30 5.44   1.33 1.53 1.88 1.86  

LSD (0.05) between treatment means 
    Cob yield (t/ha)  Total grain yield (t/ha) 
         Early planting   Early planting 

Poultry manure   (Pm)  0.363   0.053 
Nitrogen fertilizer (N)  0.363   0.053 
Pm  x  N   0.727   0.105 

Late planting      Late planting     
Poultry manure   (Pm)  0.227   0.112 
Nitrogen fertilizer (N)  0.227   0.112 
Pm x N   0.454   0.224 

 
late crops produced with the combination of 10t/ha PM + 80 kg N/ha was higher than those obtained when 
either 10t/ha PM or 80 kg N/ha was applied alone and about one and a half times the dry matter obtainable from 
the control plots. Similarly, the combination of 10t/ha PM and 80 kg N/ha resulted in the highest grain yields 
(1.73 and 2.30t/ha) for early and late seasons respectively. This combination resulted in a 10.2 and 13.1% (early 
crop) and 22.3 and 27.1% (late crop) more grain yield than obtained when either 10t/ha PM or 80 kg N/ha was 
applied alone and out-yielded the untreated plots by more than one and a half times.           

 
Discussion: 

The overall results indicated that tallest maize plants with highest number of leaves/plant and maximum 
LAI occurred at the highest rates of PM and N fertilizer application in both seasons. The late-sown maize 
however, recorded slightly higher values for these attributes. The tallest plant, number of leaves and LAI values 
recorded from the late-sown maize were higher relative to the early-sown maize and is attributable to lesser 
nutrient leaching, higher nutrient status of both the soil and PM used as well as lesser water-logged root zones 
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that prevailed during the season. Superior growth and LAI under combined high rates of organic and inorganic 
fertilizers obtained in this study have been reported by other workers (Mitchell and Tu, 2005; Ayoola and 
Makinde, 2009; Efthimiadou et al., 2009). The earliness in tasselling as a result of PM application could be 
traced to the relatively higher inherent nutrients in the PM which promoted vigorous foliage growth, increased 
meristermatic and more intense physiological activities in the plants which favoured the synthesis of more 
photoassimilates and early flowering. These results are in line with those of Ayoola and Makinde, (2009); Orosz 
et al., (2009) and Uwah et al., (2011) who observed a reduction in number of days to 50% tasselling in maize 
with increases in rates of fertilizers. 

Comparing the two seasons, the TDM yield obtained from late-sown maize was higher for both fertilizers 
than the early-sown crops. Higher correlation between photosynthetic rate and LAI or dry matter production was 
observed by Efthimiadou et al., (2009) with the lowest LAI and dry matter of sweet maize measured in control 
plots. The higher TDM in favour of late-sown maize could therefore be attributed to higher photosynthetic 
activities as the sunshine hours during the growth period was higher relative to the early-sown crop. Poultry 
manure in combination with N produced the highest TDM yield (354.67g/plant) compared with the full dose of 
PM and N alone possibly due to synergy. This implies that integrated application of organic and inorganic 
fertilizers might be more desirable than either type of fertilizer alone. Chung et al., (2000) have shown that 
application of organic manures with an adequate amount of inorganic N fertilizer gave higher dry matter yield of 
maize. Vasanthi and Kumaraswamy, (2000) reported that PM plus one-half the recommended inorganic 
fertilizer rates, yielded much greater amount of green fodder of corn than the full rate of NPK alone.  

The number of cobs/plant was highest at 10t/ha PM and 80 kg N/ha rates as further increases in the rates 
produced no significant impact on the number of cobs/plant. This agrees with the findings of Shad and Arif, 
(2000). The mean grain yield of 2.0 t/ha obtained with the combination of 10t/ha PM + 80 kg N/ha, was 16.8 
and 20.7% higher than yields obtained when 10t/ha PM and 80 kg N/ha respectively were applied alone and 
66% higher than the yield obtained at the untreated control plots. Poultry manure produced greater yields at all 
the applied rates than the corresponding N rates. The reason may be adequate and balanced supply of nutrients 
by the PM throughout the growth periods. The increases in yield characters under combined PM + N were 
mainly due to availability of more nutrients from the two fertilizers for plant development up to cob formation. 
These results are consistent with those reposted by Zhang et al., (1998) that precise application of manure and 
mineral fertilizers to maize can be as effective as commercial N fertilizer for yield response. The combined 
application of PM and N maximized grain yield mainly due to more grains/cob, number of cobs/plant and better 
grain development. Nutrient use efficiency increased with combined organic and inorganic nutrient application. 
Makinde et al., (2001); Adeniyan and Ojeniyi, (2005) and Uwah et al., (2011) reported higher yields in maize 
from a combined use of PM and NPK fertilizer than from sole applications. Complementary application of 
10t/ha PM with a lower rate of N (80kg/ha) may reduce mineral fertilizer needs thereby reducing excessive salt 
concentrations in soil solution and most probably reduce environmental hazards. 

  
Conclusion: 

The results from this study showed that sweet maize production was more favourable in the late planting 
season. The use of high doses of organic manures to obtain high yields could be reduced by supplementing them 
with inorganic fertilizers. Optimum performance of sweet maize in the area under study can be obtained with 
application of 10 t/ha PM + 80 kg N/ha fertilizer because of its superior yield advantage and synergistic effects.  
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