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ABSTRACT: The potential of three (3) organic wastes 

solely and in combination with NPK (120:60:60) 

fertilizer was ascertained on the growth and yield of 

maize at the University of Ilorin Dam site, Ilorin, 

Kwara State.  Randomized Complete Block design in 

split-plot arrangement was adopted using three 

treatments: Abattoir Effluent (AE), Poultry Droppings 

(PD) and Rice Husk (RH) at 0 (control), 10t/ha and 

15t/ha with or without NPK having three (3) 

replicates. Results showed that both sole organic 

waste and its combination with NPK significantly 

increased plant growth and yield. More importantly, 

the result obtained from this study showed that 

poultry droppings at 10t/ha and 15t/ha+NPK 

(120:60:60) had a better positive effect on the growth 

and yield of maize than abattoir effluent and rice husk. 

Therefore, sole application of poultry droppings at 

10t/ha is recommended for use by farmers in Ilorin, 

Kwara State due to the high cost associated with its 

combined use at 15t/ha+NPK (120:60:60) which gave 

the same result.  

 

Keywords: Organic, abattoir effluent, rice husk, 

poultry dropping and Ilorin 
 

 
INTRODUCTION 
 
Maize (Zea mays L.) is an annual cereal plant of the 
Poaceae family and native to Mexico (Hugar and Palled, 
2008). Maize was introduced into Nigeria in the 16th 
century by the Portuguese (Osagie and Eka, 1998) and 
based on the area cropped and quantity produced; maize 
was the country’s first most important crop among other 
prominent cereals such as rice, wheat, sorghum and 
millet (Macauley, 2015). 

Globally, maintenance of soil fertility has been a major 
concern especially in the tropics (Okonkwo et al., 2011). 
Due to continuous cultivation soil productivity gradually 
decreases as a result of depletion of organic matter 
which is believed to be a pool of plant nutrients (Eneje 
and Uzoukwu, 2012; Ebaid and El-Refaee, 2007). 

Mineral nutrients are a natural   requirement   for   crop 

 
 
 
 

growth as crops require the supply of minerals for good 
yield. In agricultural production, minerals are supplied to 
the crops either through organic manure or inorganic 
fertilizers. The manure which can be inform of organic 
waste (that originate from both livestock waste and crop 
residues). Thus, both the organic manure and mineral 
fertilizer are common forms of soil amendments that are 
routinely used in agricultural soils (Nweke, and Nsoanya, 
2013). Continuous use of inorganic fertilizers for a long 
period of time leads to soil deterioration of soil surface 
characteristics which affects the availability and uptake of 
nutrients by plants (Kerenhap et al., 2007). To solve this 
problem of soil decline, naturally occurring organic 
manures, such as, animal and plant manures, crop 
residues, and food and urban wastes are better alternative  



Official Publication of Direct Research Journal of Agriculture and Food Science: Vol. 8, 2020, ISSN 2354-4147 

 
 
 
 
to conventional available inorganic fertilizers. The main 
advantages of organic manure are organic matter and 
nutrient supply not only for plants but also for soil 
organisms (Cherr et al., 2006). Though its attendant 
problems, such as high solubility that leads to faster 
leaching of nutrients (Lampkin, 2000; Rembialkowska, 
2003) and the cost and non availability in most of the 
tropics that automatically limit the use by the poor 
resource farmers. The alternative organic fertilizer cannot 
meet crop nutrient demand over large area because of 
unlimited availability, slow release nutrient, low nutrient 
composition and high labor requirement (Tolera et al., 
2005) 

There are also various reports of integration of mineral 
fertilizer and organic fertilizer in the enhancement of crop 
productivity (Nyamangara et al., 2003; Jablonska 1990; 
Zakaria and Vimala 2002; Rajeswari et al., 2007) found 
out that there was a significant increase in the Maize cob 
with increase rate of nitrogen fertilizer from both organic 
and inorganic fertilizers. Therefore, this research was 
aimed at evaluating the effect of sole application of 
organic wastes and their combination with NPK fertilizer 
on the growth and yield of maize.  
 
 
MATERIAL AND METHODS 
 
Site description 
 
The research was carried out at the University of Ilorin 
Dam, Ilorin, Kwara State, Nigeria. The site is located in 
the Southern Guinea Savanna (SGS) belt at longitude 
N08

0
28.049’ and latitude E004°39.798’, approximately 

344.7m above the sea level. The average temperature is 
28°C and an annual rainfall is 1100-1400 mm per annum.    
 
 
Land preparation  
 
The experiment was carried out during the dry season of 
the 2015/2016 season. The experimental site was 
ploughed, harrowed and ridged after clearing. Each 
operation had a three days interval. The land was 
arranged in plots (3m x 4m) with four ridges per plot.        
 
 
Experimental layout  
 
Randomized Complete Block design in split plot 
arrangement was adopted, using three (3) treatments: 
Abattoir Effluent (AE), Poultry Droppings (PD) and Rice 
Husk (RH) at 0 (control), 10t/ha, 15t/ha with or without 
NPK having three (3) replicate. The treatment 
combination followed a randomized arrangement. Two 
seeds of low nitrogen tolerant population white (LNTPw) 
maize was planted per hole at a spacing of (75 cm x 25 
cm) on a (3 m x 4 m) plot which was later thinned  to  one  
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plant stand per hole. 
 
 
Management practices  
 
Organic amendments (i.e abattoir effluent, poultry dung 
and rice husk were applied at 10t/ha and 15t/ha) were 
incorporated into the soil at two weeks prior to planting to 
ensure decomposition and mineralization, while NPK 
fertilizer (20:10:10) was applied at 3 and 5 weeks after 
planting at a rate of 120:60:60kg per hectare. 
Supplementary weeding was done at 3 weeks after 
planting and six weeks after planting prior to harvesting. 
Water was supplied through irrigation at an interval of 3 
days.  
 
 
Data collection 
 
Data were collected from five plants at the middle of each 
plot which were randomly selected and tagged. 
Observations for growth parameters commenced from 3 
weeks after planting (WAP) and were collected at two 
weeks interval (that is, 3, 5 and 7 WAP). The growth 
parameters included plant height (cm) measured from the 
base of the plant to the tip of the plant with a measuring 
meter tape, number of leaves were obtained by counting, 
days to anthesis involves subtracting days to tasling 
(when 50% of the plant shed pollen) from days to silking 
(50% of the plant extrude silk).  
Anthesis = days to tasling – days to silking    
 
 
Yield parameters 
 
The yield data collected includes, ear height, cob length, 
cob diameter, grain per row, grain per kernel, stover 
weight and yield per hectare.  
 
Yield (t/ha) =    Grains weight (t)  
    Harvested area (ha)    
 
 
Chemical soil analysis  
 
The pH was determined by the method outlined by Bates, 
(1954) using an electronically Jenway 3015 pH meter at 
ratio of 1:2.5 in soil/water and KCl, exchangeable acidity 
of the soil was determined by titration method using 1N 
KCl extract as described by Rhoades (1982). 
Exchangeable cations calcium, magnesium, potassium 
and sodium were extracted with an excess of 1M 
NH4OAc (ammonium acetate) as described by Anderson 
and Ingram, (1993). Effective cation exchangeable 
capacity (ECEC) was calculated by the summation of 
exchangeable bases (Ca, Mg, K, Na) and exchangeable 
acidity.   Organic   carbon   was   determined   using   wet  
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oxidation method of Walkley and Black, (1934) while 
available phosphorus was determined using Bray 1 (Bray 
and Kurtz, 1945) method and Nitrogen was determined 
using micro-Kjelhdal distillation method by AOAC (1999).   
 
 
Statistical analysis 
 
Analysis of variance was carried out using GENSTAT 
Edition 3 Release7.2 DE (Genstat, 2007) and mean 
values was separated using the Duncans multiple range 
test (DMRT) at P ≤ 0.05 as outlined in Kerr et al. (2002). 
 
 
RESULTS AND DISCUSSION 
 
Table 1 shows the initial soil chemical properties of 
sediment in which the organic matter content of the soil 
was ranked as low (0.0.87%), while the nitrogen content 
of the soil also ranked as low (0.07). The pH of the soil 
was 8.9 in KCl which means that the soil was alkaline in 
nature and available phosphorus was also seen to be 
extremely low (0.046). Calcium was observed to be low, 
magnesium and potassium were also observed to be 
extremely very low and sodium also fall in the range of 
been low (0.11). Cation exchange capacity of the 
sediment was observed to be very low. Therefore, the 
fertility of the soil is seen to be low. 

Table 2 shows nutrient composition of different organic 
waste used as amendments. The nutrient concentration 
was observed to be higher in the wastes than in soil. 
Nutrient composition of abattoir effluent was higher than 
other organic waste. The order of nutrient composition in 
the amendments was AE>PD>RH. This could be 
attributed to the nutrients loads obtained in abattoir. 

Table 3 shows that plant height (PH) at 3WAP was not 
significant at p<0.05, while PH at 5WAP and 7WAP were 
observed to be significant at p<0.05.  At 5WAP PD at 
10t/ha was observed to have the highest plant height 
compared to other levels of organic wastes applied. 
While at 7WAP, AE15t/ha, PD10t/ha, PD15t/ha, 
PD10t/ha+NPK and RH15t/ha+NPK statistically were 
observed to have same height. It was observed that 
higher plant heights were obtained from amended plots 
although sole application of PD10t/ha had the highest 
plant height at 5 and 7WAP. The result agreed with the 
findings of Makinde, (2007), Ayoola and Makinde, (2007) 
who reported that higher plant height of maize were 
obtained when the soil is amended with organic and 
mineral fertilizer. Leaf number was observed to be 
significant at P<0.05 in 3, 5 and 7WAP. At 3WAP, 
Control, AE15t/ha+NPK, PD15t/ha+NPK, RH10t/ha and 
RH15t/ha+NPK were observed to have the highest 
number of plant leaves. At 5WAP, AE10t/ha and 
PD10t/ha were observed to have the highest leaf 
number. At 7WAP, PD10t/ha was also observed to have 
the highest leaf number. PD at 10t/ha was observed to  

 
 
 
 

have the highest leaf number at 5 and 7WAP which is 
similar to the findings of Ndukwe et al., (2015) who also 
observed that PD10t/ha gave highest leaf number in 
maize cultivated plots.    

Table 4 shows that ear height(EH),cob length(CL), 
grain per row (GR), grain per kernel (GK), stover weight 
and yield per hectare were observed to be significant at 
p<0.05. AE15t/ha+NPK, PD10t/ha, PD15t/ha, 
PD15t/ha+NPK, RH10t/ha, RH15t/ha, RH10t/ha+NPK 
and RH15t/ha+NPK were all observed to have higher ear 
height while control and other levels of organic wastes 
and their combination with NPK gave the least ear height. 
Similarly, control, AE10t/ha, AE15t/ha, PD10t/ha+NPK 
and RH15t/ha were observed to have lower cob length 
compared to other levels of organic waste that gave a 
higher cob length. Furthermore, (Table 4) also shows that 
grain per row was lower in control and RH15t/ha which 
were statistically the same, while the remaining levels of 
organic wastes had statistically same higher grain per 
row. Grain per kernel were higher at AE10t/ha+NPK, 
AE15t/ha+NPK, PD10t/ha, PD15t/ha, PD15t/ha+NPK, 
RH10t/ha and RH15t/ha+NPK, while control has 
statistically lower grain per kernel with other levels of 
organic wastes. Stover weight were observed to have 
their highest weight observed at PD10t/ha and PD15t/ha. 
While control, RH10t/ha and RH15t/ha were observed to 
have the least stover weight. Table 4 also showed that 
PD10t/ha and PD15t/ha+NPK which were statistically the 
same had the highest grain yield compared to other 
levels of organic wastes used, with control and AE10t/ha 
observed to have the least grain yield.   

The findings of this research reveals that poultry 
droppings has a higher effect on the growth and yield 
performance of low nitrogen tolerant population white 
(maize) compared to rice husk and abattoir effluent. 
Although, all amended plots gave a higher yield than 
control plots. More importantly, this result revealed that 
poultry droppings at an application rate of 10t/ha gave a 
higher growth/yield performance than all other levels of 
application alongside other organic wastes used. 
However, interms of yield, Poultry droppings at sole 
application rate of 10t/ha (6.26t/ha) and combined 
application with NPK at PD15t/ha+NPK (6.29t/ha) gave 
the same yield.The result of this study shows that 
integration of organic and inorganic fertilizers in 
cropproduction is beneficial and sustainable. This result 
agrees with the findings of Satyanarayana et al. (2002), 
Ndukwe et al., (2014), Ayeni and Adetunji, (2010) who 
found out that both sole and complementary use of 
poultry droppings results in higher grain yield. Grain yield 
of a crop had been noted to be the end result of many 
complex morphological and physiological processes 
occurring during growth and development of crop (Khan 
et al., 2008a). Studies by different researchers who 
asserted that combine use of NPK and organic 
amendments results in higher yield when compared to 
sole application (Mbah and Onweremadu, 2009; Mugendi  
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Table 1: Soil chemical analysis prior to planting. 
   
Parameters  

Sand 75.96 

Silt  11.28 
Clay  12.76 
Textural Class Sand  
Organic carbon% 0.5 
Organic Matter % 0.87 
Nitrogen%  0.07 
pH in H20 9.3 
pH in KCl 8.9 
Acidity  0.4 
Available P 0.05 
Exchangeable Ca (Cmol/kg) 2.79 
Exchangeable Mg (Cmol/kg) 0.14 
Exchangeable K (Cmol/kg) 0.02 
Exchangeable Na (Cmol/kg) 0.11 
Cation exchange capacity  3.06 

 
 
 

Table 2. Nutrient composition of organic amendment. 
 

 Abattoir Effluent (AE) Rice Husk (RH) Poultry dropping (AE) 

Nitrogen%  1.06 0.27 0.71 
Available P (mg/kg) 24.52 26.30 11.92 
Calcium (%) 11.58 9.29 33.87 
Magnesium (%) 2.61 4.97 17.85 
Potassium (%) 4.55 3.27 16.93 
Sodium (%) 0.11 0.81 0.14 

 
 

Table 3: Effect of organic wastes and its combination with NPK on plant height and leaf number. 
 
Variety  Treatments  PH3WAP PH 5WAP PH 7WAP LN3WAP LN5WAP LN7WAP 

LNTPw        
 Control 8.80 46.33

c
 72.50

b
 7.20

a
 9.40

b
 11.73

b
 

 AE 10t/ha 6.47 50.66
c
 72.00

b
 6.07

b
 10.73

a
 12.20

b
 

 AE 15 t/ha 5.20 67.55
b
 100.10

a
 5.27

b
 8.53

c
 10.87

c
 

 AE 10t/ha+NPK 4.88 38.96
c
 59.30

c
 5.73

b
 8.40

c
 11.80

b
 

 AE 15 t/ha+NPK 7.00 51.95
c
 83.60

b
 6.87

a
 9.47

b
 11.80

b
 

 PD10t/ha 6.20 86.27
a
 120.40

a
 5.27

b
 11.93

a
 13.73

a
 

 PD15t/ha 6.80 68.57
b
 102.00

a
 5.20

b
 9.47

b
 11.93

b
 

 PD10t/ha+NPK 7.24 61.29
b
 97.00

a
 6.13

b
 9.90

b
 11.20

c
 

 PD15t/ha+NPK 5.89 59.75
b
 90.50

b
 6.47

a
 10.07

b
 12.07

b
 

 RH 10t/ha 7.53 60.49
b
 90.20

b
 6.73

a
 9.07

b
 10.67

c
 

 RH 15t/ha 5.51 42.20
c
 68.20

b
 5.87

b
 10.27

b
 11.20

c
 

 RH 10t/ha+NPK 7.13 47.21
c
 71.90

b
 5.13

b
 9.53

b
 11.40

b
 

 RH 15t/ha+NPK 7.47 70.85
b
 102.70

a
 6.60

a
 9.93

b
 11.60

b
 

 SED 0.91 5.78 8.70 0.37 0.53 0.35 
 LSD(0.05) ns *** *** * * *** 

 
Means in the same column followed by different letters are significantly different. 
AE: Abattoir Effluent, PD: Poultry Dropping, RH: Rice Husk, LNTPw: Low nitrogen tolerant population white, PH3WAP: Plant height at three (3) weeks 
after planting, PH5WAP: Plant height at five (5) weeks after planting, PH3WAP: Plant height at seven (7) weeks after planting, LN3WAP: Leaf number at 
three (3) weeks after planting, Leaf number at five (5) weeks after planting, Leaf number at seven (7) weeks after planting, NS: Not significant, * 
Significant at 0.05%,  * * Significant at 0.001%, ***Significant at <0.001%, SED: Standard error of difference, LSD (0.05); Least significant difference 
across the column.  

 
 
et al., 1999; Jablonska 1990; Zakaria and Vimala, 2002; 
Khan et al., 2008b and Soumare et al., 2003), this study 
has shown that sole application of poultry droppings can 

 
 
 
give same yield as complimentary use of both poultry and  
NPK.  
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Table 4: Effect of organic wastes and its combination with NPK on some growth and yield parameters. 
 
Variety Treatments  DA EH CL CD GR GK SW YH 

LNTPw          

 Control 5.00 32.33
b
 10.54

b
 12.63 22.33

b
 291.4

b
 0.6

f
 0.55

d
 

 AE 10t/ha 5.00 42.03
b
 11.51

b
 12.75 23.33

a
 292.2

b
 1.23

e
 1.47

d
 

 AE 15 t/ha 4.00 38.09
b
 11.46

b
 13.11 23.34

a
 309.8

b
 1.77

d
 4.27

b
 

 AE 10t/ha+NPK 3.67 43.33
b
 13.71

a
 13.07 26.33

a
 372.2

a
 1.73

e
 4.61

b
 

 AE 15 t/ha+NPK 4.00 45.80
a
 12.78

a
 13.03 26.00

a
 345.3

a
 1.50

d
 3.93

b
 

 PD 10 t/ha 4.33 46.27
a
 13.77

a
 13.90 28.22

a
 407.1

a
 3.3

a
 6.26

a
 

 PD 15 t/ha 4.33 52.47
a
 13.83

a
 12.94 27.22

a
 367.8

a
 3.2

a
 5.11

a
 

 PD 10t/ha+NPK 4.33 37.47
b
 11.59

b
 12.28 22.89

a
 280.2

b
 1.7

d
 3.52

b
 

 PD 15t/ha+NPK 4.67 55.13
a
 14.74

a
 12.76 24.78

a
 314.3

a
 2.1

c
 6.29

a
 

 RH 10t/ha 5.33 53.60
a
 12.57

a
 12.67 26.78

a
 315.1

a
 0.43

f
 2.81

c
 

 RH 15t/ha 4.67 50.80
a
 10.01

b
 13.15 19.56

b
 252.3

b
 0.50

f
 1.74

c
 

 RH 10t/ha+NPK 4.00 51.10
a
 12.28

a
 13.00 22.45

a
 282.1

b
 2.70

b
 4.22

b
 

 RH 15t/ha+NPK 5.00 53.53
a
 13.71

a
 13.07 26.33

a
 372.7

a
 1.70

d
 4.57

b
 

 SED 0.72 4.28 0.97 0.49 2.07 34.56 0.11 0.474 
 LSD(0.05) ns * * ns * * *** *** 
 
Means in the same column followed by different letters are significantly different. 
AE: Abattoir Effluent, PD: Poultry Dropping, RH: Rice Husk, LNTPw: Low nitrogen tolerant population white, DA: Days to 
anthesis, EH: Ear height, CL: Cob length, CD: Cob diameter, GR: Grain row, GK: Grain per kernel, NP: Number of plant 
stand, SW: Stover weight, YH: Yield per hectare,  NS: Not significant, * Significant at 0.05%,  * * Significant at 0.001%, 
***Significant at <0.001%, SED: Standard error of difference, LSD (0.05); Least significant difference across the column. 

 
 
 
Conclusion 
 
The result of the present study has shown that poultry 
droppings; both sole and its combination with NPK 
performed better than abattoir effluent and rice husk. 
Although abattoir effluent (liquid form) was observed to 
have higher nutrient loads compared to poultry droppings 
and rice husk, but most of its nutrients might have been 
lost during irrigation through leaching or runoff and this 
may be the reason for its low performance. Therefore, 
this research has shown that poultry droppings at sole 
application of 10t/ha is hereby recommended for use to 
farmers due to high cost associated with combined 
application at 15t/ha+NPK (120:60:60) which gave same 
yield.  
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