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ABSTRACT  

An experiment was conducted in 2017 during the dry season at Fagam Integrated Farms, Kumbotso Local 

government area of Kano State located at latitude 11 53’24N and longitude 8  30’ 11”E and an altitude of 

508m above sea level to Evaluate the Effect of Catfish Effluent (CFE) Poultry Manure (PM) and N.P.K 

on growth and yield performance of maize (EDVT). The experiment was arranged in a Randomised 

Complete Block Design (RCBD) replicated three times to evaluate plant height, number of fully 

expanded leaves, at 10,20,30,40 and 50days after sowing (DAS), cob diameter, number of row per cob, 

number of seed per row, 100 seed weight and yield per plot (kg). Results revealed that application of 

marginal dose of NPK gives significant yield compare to other treatment at P≥ 0.05% (LSD) for 

parameters (cob diameter, number of seed per row, 100 seed weight and yield per plot (kg); followed by 

poultry manure then catfish effluent. Based on the results of the study, it can therefore be recommend that 

the use of catfish effluent and poultry manure during land preparation will help farmers obtain 

proportional yield and yield components during dry season farming of maize in Northern Sudan Savanna 

Ecological Zone of Nigeria.  
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INTRODUCTION 

One of the members of the cereal family that has added great value to man and animals is maize (Zea 

mays L). It ranks third following wheat and rice in world production (FAO, 2002). Widely grown in the 

humid tropics and sub-Saharan Africa, the crop serves for food and livelihood for millions of people 

today. (Enujeke, 2013). It is consumed roasted, baked, fried, boiled or fermented in Nigeria (Agbato, 

2003). In developed countries, maize is source of such industrial products as corn oil, syrup, corn flour, 

sugar, brewers’ grit and alcohol (Dutt, 2005). As an energy supplement in livestock feed, maize is 

cherished by various species of animals, including poultry, cattle, pigs, goats, sheep and rabbits (DIPA, 

2006).  

Maize is an important cereal crop that provides staple food to large number of human population in world. 

In developing countries maize is a major source of income to many farmers (Tagne et al., 2008). Maize 

has greater nutritional value as it contains about 72% starch, 10% proteins, 4.8% oil, 8.5% fiber, 3% sugar 

and 1.7% ash (Chaudhary, 1993). 

Available statistics of the Country Poultry Sector Review of FAO (2008) indicate that there were 3.85 

million of poultry in Kano alone and a total of 137.7 million in the whole country. These figures, which 

have likely increased in recent years, imply that substantial source of poultry manure is available in the 

country, especially in the urban centers.  However, some farmers are aware of the beneficial effects of 

poultry manure and its release of nutrients for a good response in plant growth.  
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Although plants take up Nitrogen in form of NO3 and NH4 under natural conditions, they can also take up 

N in form of Urea (Hayness and Goh, 1978). Urea is however converted to ammonia by urease in the soil; 

it can also be absorbed directly by plants (Mengel and Kirkby, 1979). Poultry farmers in the country tend 

to generate large amount of poultry manure which contains essential plant nutrients likely to be an asset to 

crop production. Poultry manure is a natural fertilizer which possesses high nitrogen content and other 

essential plant nutrients, and serves as soil amendment by adding organic matter (Hussein, 1997).  

Besides, due to the economic importance of this crop to the nation during this era of global food crisis and 

for the fact that majority of its production comes from peasant farmers who have little or no knowledge of 

the appropriate form required of essential plant nutrients (i.e. Nitrogen) by the crop, it is therefore 

necessary to assess the effect of poultry manure and urea on the growth and yield of maize. 

The aim of this research work was to evaluate the effect of catfish effluent (CFE), poultry manure (PM) 

and N.P.K on growth and yield performances of maize. 

Fertilizers are applied to ponds to increase inorganic nutrient concentrations that favor phytoplankton 

growth, enhancing production of fish and crustaceans (Boyd, 1990). During harvesting, ponds are drained 

to levels where fish can be recovered via nets. As the result of pond draining, effluents are discharges 

(Sumari, 1982). Such effluents are often allowed to run into natural waterways. Effluents from fertilized 

ponds have relatively high nutrient concentrations and can be potential sources of pollution and 

eutrophication for receiving waters. 

Pond effluents have been applied to crops as irrigation water (Prinsloo and Schoonbee, 1987; Al-Jaloud et 

al., 1993; Hussein and Al-Jaloud, 1995). Hussein and Al-Jaloud (1995) report wheat grain yields ranging 

from 770 to 5,010 kg ha-1 with well water and 2,140 to 5,790 kg ha-1 with aquaculture effluent. 

Improved water use efficiency (WUE) was also reported with aquaculture-effluent–irrigated crops having 

a WUE of 11 to 30 kg ha-1 mm-1, whereas well water treatments had a WUE of 7 to 22 kg ha-1 mm-1. 

Grain yield and WUE obtained with well water combined with 75 to 100% of the nitrogen requirement as 

fertilizer were comparable with treatments irrigated with aquacultural effluents combined with 25 to 50% 

of the nitrogen requirement. These results imply that the application of 150 to 225 kg N ha-1 for well 

water irrigation and 75 to 160 kg N ha-1 for aquaculture effluent irrigation containing 40 mg l-1 is 

sufficient for optimum grain yield and WUE. Similar results were obtained by Al-Jaloud et al., (1993). 

When pond effluents are applied in arid and semiarid environments, greater crop returns may be obtained 

through more efficient application methods. 

Poultry manure is an excellent organic fertilizer, as it contains high nitrogen, phosphorus, potassium and 

other essential nutrients. In contrast to chemical fertilizer, it adds organic matter to soil which improves 

soil structures, nutrient retention, aeration, soil moisture holding capacity and water infiltration (Deksissa 

et al., 2008). It was also indicated that poultry manure more readily supplies P to plants than other organic 

manure sources (Garg and Bahla, 2008).  

Organic fertilizers including farmyard manure, sheep manure and PM may be used for the crop 

production as a substitute of the chemical fertilizers because the importance of the organic manures 

cannot be overlooked. Worldwide, there is growing interest in the use of organic manures due to depletion 

in the soil fertility. Economic premiums for certified organic grains have been driving many transition 

decisions related to the organic farming (Delate and Camberdella, 2004). Continuous use of fertilizers 

creates potential polluting effect in the environment (Oadet al., 2004).The integration of organic sources 

and synthetic sources of nutrients not only supply essential nutrients but also have some positive 

interaction with chemical fertilizers to increase their efficiency and thereby reduce environmental hazards 

(Ahmad et al., 1996).  

Organic farming in agriculture preserves ecosystem. It does not involve use of harmful chemicals and 

fertilizers rather symbiotic life forms are cultured, ensuring weed and pest control and optimal soil 

biological activity, which maintain fertility. There is also a positive interaction between the combination 

of organic manures and urea nitrogen (Bocchi and Tano, 1994).   

Poultry manure is a valuable fertilizer and can serve as a suitable alternate to chemical fertilizer. Poultry 

manure application registered over 53% increases of N level in the soil, from 0.09% to 0.14 % and 
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exchangeable cations increase with manure application (Boateng et al., 2006). In agriculture, the main 

reasons for applying PM include the organic amendment of the soil and the provision of nutrients to crops 

(Warren et al., 2006). 

The numerous uses of maize notwithstanding, yield in Africa has continuously declined to low as 1 t/ha-1 

due to such factors as rapid reduction in soil fertility and negligence of soil amendment materials 

(Enujeke, 2013). Sonetra (2002) suggested that subsistence farmers should apply organic manure directly 

to the soil as a natural means of recycling nutrients in order to improve soil fertility and yield of crops. 

Manures and fertilizers are the life wire of improved technology contributing about 50 to 60% increase in 

productivity of food grains in many parts of the world, irrespective of soil and agro-ecological zone 

(DIPA, 2006). Reijnties et al., (1992) and Adepetu (1997) remarked that the downward trend in food 

production should prompt farmers to amend the soil with different materials in order to enhance growth 

and yield of crops. Sobulo and Babalola (1992) reported that poultry dropping and cattle dung increased 

root growth of maize and the crop extracted soil water more efficiently for increased grain yield. Stefan 

(2003) indicated that fresh poultry dropping contain 70% water, 1.4% N, 1.1% P2O5 and 0.5% K2O 

while dried poultry manure contains 13% water, 3.6% N, 3.5% P2O5 and 1.6% K2O. Among the 

different sources of organic manure which have been used in crop production, poultry manure was found 

to be the most concentrated in terms of nutrient content (Lombin et al., 1992). Kostchi et al., (1989) 

observed that application of poultry manure improved the availability of some minerals in the soil, and 

especially the transfer of nutrients from rangeland to the crop plant. Izunobi (2002) reported that poultry 

manure, especially those produced in deep litter or battery cage house are the richest known farmyard 

manure supplying greater amounts of absorbable plant nutrient. Fabiye and Ogunfowora (1992) noted that 

poultry dropping play significant roles in enhancing yield of crops in the southern part of Nigeria. 

Amujoyegbe et al., (2007) reported that poultry manure increased the leaf area, total chlorophyll content 

and grain yield of maize and sorghum. According to Brady and Weil (1999), poultry manure mineralizes 

faster than other animal manure such as cattle or pig dung; hence it releases its nutrients for plant uptake 

and utilization rapidly. Sharpley and Smith (1991) reported that poultry manure contains basic nutrients 

required for enhancing growth and yield of crops. Application of poultry manure increases carbon 

content, water holding capacity, aggregation of soil, and decreases bulk density (Egerszegi, 1990). It also 

increases the water soluble and exchangeable potassium and magnesium which enhance crop yield 

(Jackson et al, 1999). Ibeawuchi et al., (2007) reported that 8 t/ha of poultry manure resulted in 

significantly higher grain yield, dry matter and increased leaf area of maize. 

 

MATERIALS AND METHOD 

The experiment was conducted during dry season of 2017 at the Fagam Integrated Fish farm Kumbotso 

Local Government Area, Kano State located at latitude 11 53’24N, longitude 8  30’ 11”E at an altitude of 

508m above sea level. It is situated in the Northern Guinea Savanna Ecological Zone of Nigeria. 

Treatments combination consist of Poultry Manure (PM) at 4kgha
-1

, NPK fertilizer split does at 90:60:60, 

catfish water effluent (as an irrigation water and fertilizer) all arranged in a randomization complete block 

design replicated 3 times in a gross plot size of 2m X2m (4m
2
). The experimental site was plough and 

harrow thereafter, the plots were demarcate and flattened in to raise beds, the plots were marked out and 

0.75m border was left between the plots. 

Prior to poultry manure application, sample of the poultry manure and catfish effluent (water) was taken 

and subjected to the laboratory analysis. Chemical properties of the samples were determined using 

standard procedures as described by (Black 1965). The treatment were applied and incorporated 

according to the level of treatments two weeks prior to the planting/sowing. 

The field was weeded manually by hoe in the morning two weeks after sowing (2WAS) and (4WAS). The 

sampled plant height, number of fully expanded leaves at 10,20,30,40 and 50days after sowing (DAS) 

was taken and recorded. The cob diameter, number of row per cob, number of seed per row, 100 seed 

weight and yield per (kg) was recorded and computed. 
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Data collected were subjected to analysis of variance (Genstat) to test significance of treatment effects as 

described by Snedecor and Cochran (1967). Significant means were compared using LSD at P≥ 0.05 

alpha level. 

 

RESULTS  

Table 1: Physico – chemical properties of soil (0-30cm in depth) of experimental farm during 2017 

irrigation season at Fagam  

Soil characteristics       Value     

Physical composition (%) 

Sand            67.1 

Silt            19.2 

Clay            13.8 

Textural class              sandy loam 

Table   2: Chemical properties of Poultry Manure and catfish effluent 

Nitrogen     3.9 g/kg-1 )   1.93mg/l 

Phosphates    0.78 (Mg/kg-1)   0.42mg/l 

Potassium    0.93 Mgpkg-1)   0.61mg/l 

Sodium     1.28 cmoI   1.43mg/l 

calcium     1.37 cmoI    7.52mg/l 

Organic Carbon    61.21            - 

Magnesium                0.41 cmoI   2.43mg/l 

 

Table 2: Bio efficacy of Poultry Manure (PM), Catfish Effluent (CFE) and NPK fertilizer on Plant 

height (cm) of maize at Fagam during the 2017 dry season 

Treatment 2WAS              4WAS 6WAS 8WAS  

       0 24.433b              85.600c 101.87c 

 

133.00c  

       CFE 28.433a               87.100b 135.90b 

 

151.67bc 

 

 

      NPK 28.133a               85.667c 

 

137.70a 

 

168.80b 

 

 

      PM 28.667a               97.100a 131.20b 

 

180.63a 

 

 

      SE± 2.191                  10.579 11.115 

 

28.181  

Means followed by the same letter(s) in the vertical column are not statistically different using LSD at 5% 

level of probability. 
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Table 3: Bio efficacy of Poultry Manure (PM), Catfish Effluent (CFE) and NPK fertilizer 

on Number of Leaves of maize at Fagam during the 2017 dry season 

Treatment 2WAS              4WAS 6WAS 8WAS  

       0 6.5667b             9.333bc 

 

10.767b 

 

11.233b  

       CFE 6.2333bc           10.200b 

 

10.333bc 

 

11.867ab  

      NPK 7.0000a                11.900a 

 

11.800a 11.467b  

      PM 6.3333bc              9.467bc 11.233a 12.467a  

      SE± 0.747                   1.930 0.881 

 

1.313  

Means followed by the same letter(s) in the vertical column are not statistically different using LSD at 5% 

level of probability. 
 

Table 4: Bio efficacy of Poultry Manure (PM), Catfish Effluent (CFE) and NPK fertilizer on Cob 

Diameter of maize at Fagam during the 2017 dry season 

Treatment Cob diameter     

       0 21.267bc    

       CFE 22.833b 

 

   

      NPK 25.500a    

      PM 23.333b    

      SE± 2.0778 

 

   

Means followed by the same letter(s) in the vertical column are not statistically different using LSD at 5% 

level of probability 

 

Table 5: Bio efficacy of Poultry Manure (PM), Catfish Effluent (CFE) and NPK fertilizer 

on Number of Row per Cob of maize at Fagam during the 2017 dry season 

Treatment Row/cob    

         0 21.267c    

      CFE 22.833bc    

      NPK 25.000a 

 

   

      PM 24.167b    

      SE± 3.995    

Means followed by the same letter(s) in the vertical column are not statistically different using LSD at 5% 

level of probability. 
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Table 6: Bio efficacy of Poultry Manure (PM), Catfish Effluent (CFE) and NPK fertilizer on 100 

Seed Weight of maize at Fagam during the 2017 dry season 

Treatment 100 seed weight (g)    

       0 20.533c    

      CFE 23.867bc 

 

   

      NPK 26.600a 

 

   

      PM 25.300b 

 

   

      SE± 3.345    

Means followed by the same letter(s) in the vertical column are not statistically different using LSD at 5% 

level of probability 
 

Table 7: Bio efficacy of Poultry Manure (PM), Catfish Effluent (CFE) and NPK fertilizer on Yield 

per Kg of maize at Fagam during the 2017 dry season 

Treatment     

       0 1.633bc    

       CFE 2.800b 

 

   

      NPK 3.233a 

 

   

      PM 3.167ab    

      SE± 0.2705    

Means followed by the same letter(s) in the vertical column are not statistically different using LSD at 5% 

level of probability. 

 

DISCUSSIONS 
The physico-chemical properties of soil taken from experimental site were presented in table 1. The 

effects of catfish effluent (CFE), NPK and poultry manure (PM) were shown in table (2) for plant height. 

Application of poultry manure (PM), catfish effluent (CFE) and NPK did not significantly produced 

highest mean plant height at two weeks after sowing (2WAS) than control. However PM at 4WAS and at 

8WAS produced significantly taller plants than all other treatment. A statistical difference in term of plant 

height was recorded with the application of NPK compared to the other treatment at 6WAS.  

The effect of CFE, NPK and PM was shown in table (3), application of NPK as shown in the table at 

2WAS, 4WAS and 6WAS statistically produced more numbers of leaves compared to all other treatments 

at that sampling period though was statistically at par with PM at 6WAS sampling period. At 8WAS 

higher mean number of leaves was recorded by the application of PM which statistically produced more 

number of leaves compared to all other treatment.  

The mean effect of catfish effluent (CFE), NPK and Poultry Manure (PM) on cob diameter was presented 

in table (4). Application of NPK produce highest mean cob diameter than all other treatment. However, 

CFE and PM were statistically the same but produce better cob diameter than control. 
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As presented on table (5) on mean effect of number of seed/row on the effect of Catfish Effluent (CFE), 

NPK and PM, result has shown that, highest mean effect of number of seed/row was found by the 

application of PM (Poultry Manure) during the time of trial, though all other treatments are statistically 

the same except control which has least seed/row during the experiment. 

The effect of Catfish Effluent, NPK and PM was presented in table (6) on 100 seed weight of maize 

during the 2017 dry season irrigation farming. Applications of NPK produce statistically highest mean 

100seed weight during the sampling period compared to all other treatments with control producing least 

100 seed weight of maize during experimental period.  

As it was depicted on table (7), the mean effect of Catfish Effluent, NPK and PM has shown that 

application of NPK split doses at 90:60:60 produce highest mean yield/kg during the sampling period 

than all other treatment. However, PM and CFE were statistically the same and better than control which 

produced lowest mean yield/kg during the sampling period. 

 

CONCLUSION  

The treatments used were CFE, NPK and Poultry Manure all arranged and laid out in a randomized 

complete block design and replicated three (3) times. 

Results revealed that, NPK outperformed all the other treatments at 6WAS however, at 4WAS and at 

8WAS on plant heights PM performed better in term of plant height. The number of leaves per plants 

shows that NPK significantly produced more leaves than all the other treatments at 2WAS, 4WAS and 

6WAS, but at 8WAS; PM was significantly better than all the other treatment. On cob diameter and 

number of row/cob, 100 seed weight and yield /kg, NPK produce highest significant mean during the 

sampling period. During the sampling on number of seed/rows per cob, PM produced highest mean 

differences among the treatment during the sampling period. 

The result of the research showed that all the treatments increased vegetative growth except control, 

however, NPK had significant effect on the yield of maize  and this corroborates with the work of Ayeni 

and Adetunji, (2010) who observed that application of NPK fertilizer and poultry manure increased plant 

height; stover yield, root dry matter and grain yield significantly (P>0.05) and that of  Aliyu (2000), who 

stated that the increase in N as found in poultry manure, has its profound effect on the vegetative 

development of plants and ensures healthy and vigorous growth. In view of the above results, it can be 

concluded that application of poultry manure and catfish effluent can optimized farmers yield and 

income. 
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