
163  africanscholarpublications@gmail.com                                                                               

 2022 

 

 

 

 

 

Introduction 
Maize (Zea mays) is a major cereal and 

one of the most important food, feed 

and industrial crop in Nigeria. it is the 

most dominant grain crop in the 

savannah zones. Maize has become a 

staple food in many parts of the world, 

with total production surpassing that of 

wheat or rice (Linda Campbell Franklin 

2013). It ranks third following wheat 

and rice in world production (FAO, 
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Abstract  
The study analyse the effect of poultry manure on the growth parameters in 

maize. The field experiment was conducted at Kaduna Polytechnic Tudun Wada, 

Kaduna state in a Randomized Complete Block Design (RCBD) to observe and 

analyse the effect of poultry manure on the growth of maize. The experiment was 

carried out in sacks with three replications. Four rate of poultry manure applied 

at 0.0kg, 0.5kg, 1.0kg and 1.5kg per sack. Data collected from 2nd to 8th week 

after sowing were plant height, number of leaves and leaf area. The result obtain 

indicates that plants that receive 15% of poultry manure were superior at 8th 

week with mean height of 108.5cm, mean number of leaves of 15 and mean leaf 

area of 639.5cm2 based on the findings of the study, 1.5kg poultry manure was 

best to be used for the growth of maize. 
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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).  

The numerous uses of maize notwithstanding, yield in Africa has continuously 

declined to low as 1 t/ha due to such factors as rapid reduction in soil fertility and 

negligence of soil amendment materials. (DIPA, 2006, 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).  

Poultry manure has traditionally been treated as a waste product and applied to 

surrounding crop and pasturelands to recycle nutrients, primarily nitrogen (N), 

phosphorus (P), and potash (K) (Lorimor and Xin, 1999). Poultry manure is often 

applied to meet the crop N requirement, resulting in excessive P application. While 

the agronomic benefits are well established, the environmental aspects of poultry 

manure management have primarily focused on water quality (Harmel et al., 

2009; Vervoort et al., 1998). A more comprehensive assessment of poultry manure 

usage in agro-ecosystems considers crop yield, soil health, and water quality, as 

well as the economic impact of integrating poultry manure into cropping systems. 

Economic factors are of paramount importance as they are a primary, if not the 

leading factor driving farm-scale decision-making. 

A recent, comprehensive review of 90 studies examined the effect of poultry 

manure on crop yield, when compared to inorganic fertilizer application. Overall, 

results depend on soil types, tillage, method of application, and cropping system 

(Lin et al.,2018). In general, poultry manure has significant, positive yield 

increases under strip-till or no-till practices; higher yields were observed from 

cotton, corn, soybean, and peanut crops amended with poultry manure; and yield 

benefits were more pronounced with repeated applications. We also previously 

reported statistically greater soybean yield from field plots in CS rotation amended 

with PM when compared to UAN fertilizer at the same application rate (Nguyen et 

al,. 2013) 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/potash
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/fertiliser
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/ammonium-nitrate
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Reported increased productivity from poultry manure amended soils likely 

indicates that repeated application to cropland has potential to improve soil health 

characteristics such as soil organic matter and soil fertility (Lin et al.,2018).. Crop 

N needs are met by soil N as well as fertilizer inputs. By building soil organic 

matter and mineralizable soil N, crop production is less dependent on N additions 

(Spargo et al,. 2011), resulting in more sustainable agro-ecosystems. However, 

studies of manure application to cropland have not always resulted in improved 

soil health indicators (Clark et al,. 2017) partially because of difficulties in 

assessing soil health in short-term studies due to the complex and dynamic nature 

of soil N and organic matter. Soil health characteristic measurements typically 

include bulk density, total soil carbon (C) and nitrogen (N), particulate organic 

matter (POM) content, POM C and N, and aggregate size distribution, but can also 

include soil biological activity and potentially mineralizable N. Early work 

by (Wander et al,. 1994) reported improved active organic matter in an animal-

based rotation which included poultry manure, and another study recently reported 

that poultry manure application prior to raspberry planting improved soil bulk 

density and aggregation relative to control and cover crop treatments (Forge et al., 

2016) 

Poultry manure application to pasture and cropland has long been documented as 

a contributing source of non-point source (NPS) pollutants N and P to downstream 

waters through surface pathways Heathman et al., 1995;  et al.,Soupir et al., 2006). 

Reijnties and Adepetu (1992) 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. Several organic materials such as cattle dung, 

poultry dropping, pig dung and refuse compost have been recommended to 

subsistence farmers in West Africa as soil amendments for increasing crop yield. 

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 (Lombinet al, 1991).  

Kostchiet 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, 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/soil-organic-matter
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/soil-fertility
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/soil-carbon
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/particulate-organic-matter
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/particulate-organic-matter
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/crop-treatment
https://www.sciencedirect.com/topics/social-sciences/grazing-land
https://www.sciencedirect.com/topics/social-sciences/pollutant
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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.  

Amujoyegbeet 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.  

Sharply 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). Ibeawuchiet al, (2007) reported 

that 8 t/ha of poultry manure resulted in significantly higher grain yield, dry matter 

and increased leaf area of maize. Fagimi and Odebode (2007) reported that poultry 

droppings applied at the rate of 10 t/ha and 20 t/ha, increased plant height, number 

of leaves and fruit yield of Pepper, while the incidence and severity of Pepper 

Veinal Mottle Virus (PVMV) was reduced.  

At present, there are no recommended standards with respect to rate of poultry 

manure or other soil amendment material for enhancement of maize yield in the 

study area.  

 

Problem Statement 

Maize (Zea mays) is currently produced on nearly 100 million hectares in 125 

developing countries and is among the three most widely grown crops in 75 of 

those countries (FAOSTAT, 2010). Although much of the world’s maize 

production (approximately 78%) is utilized for animal feed, human consumption 

in many developing and developed countries is steadily increasing. Maize has now 

risen to a commercial crop on which many agro-based industries depend on as raw 

materials (Iken and Amusa, 2010). Maize is a major important cereal crop being 

cultivated in the rainforest and the savannah agro ecological zones of Nigeria and 

it has been in the diet of Nigerians for centuries. It is one of the important grains in 

Nigeria, not only on the basis of the number of farmers that are engaged in its 

cultivation, but also on its economic value (Ogunlade et al., 2010; Olaniyi and 

Adewale, 2012).  
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The numerous uses of maize notwithstanding, yield in Africa has continuously 

declined to low as 1 t/ha due to such factors as rapid reduction in soil fertility and 

negligence of soil amendment materials. (DIPA, 2006, Enujeke, 2013). The decline 

in the production is not unconnected with the inability of the small scale farmers 

to purchase the recommended quantity of fertilizer  required by the crop due high 

cost of the inorganic or chemical fertilizers. As such,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. 

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.Therefore this study is undertaken to 

examine the effects of poultry manure on the growth parameters in maize, which 

could invariably reflect on the yield of maize plant.  

We want all our maize (Zea mays) farmers/producers to meet with the demands of 

maize, which is increasing rapidly in our society. 

Today we have too many improper growth experience by maize farmers and this 

may result to how production of maize annually from other to meet the demand of 

the consumers. 

We have decided to carry out this research in other to know the influence of poultry 

manure on the growth of maize, which will improve the growth rate, the income of 

the farmers and also the availability of maize throughout the year round. 

 

Objectives of the Study 

The broad objective of this study is to determine the influence of poultry manure 

on the growth of maize variety (Summaz 31.) in the study area. 

The specific objectives were to: 

i. Ascertain the effects of poultry manure on the plant height of maize. 

ii. Ascertain the effects of poultry manure on number of leaves of maize. 

iii. Ascertain the effects of poultry manure on leaf area of maize. 

 

Methodology: 

Study area 

Field experiments were carried out at Kaduna Polytechnic Tudun Wada area of 

Kaduna state (10.1590°N, 8.1339°E). The experimental site is located within 

10.5216° N, 7.4146° E of the equator. The experiment was conducted during the 

months of 2020/2021 cropping seasons. 
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Rainfall  

Rainy season is usually from April, to October with less rain as you move 

northwards. On the average, the state enjoys a rainy season of about five months. 

Rainfall ranges from 800mm to 1500mm from North to South respectively, BUBA, 

T. J. (2005). 

 

Method of Data Collection /Material used 

1. Maize seeds. 

2. Sacks. 

3. Sample of loamy soil. 

4. Water. 

5. Tape rule. 

6. Hoe/shovel. 

7. Poultry manure. 

8. Weighing balance. 

 

Sampling Technique  

The experiment was carried out in a randomized complete block design (RCBD) 

with three replicates. Rate of poultry manure in kg/sack were 0, 0.5, 1.0, 1.5. 

 

Area of the land: 

0.3m × 0.28m =0.84m2. 

Size of the land in hectare is: 

0.084m2 × 0.0001 = 0.000084ha. 

 

Seed Collection and Planting 

The seed (Sammaz 31) was collected from a farmer at Mando Igabi local 

government area of Kaduna state and sown into the sack at the rate of 2 seeds per 

hole at a depth of 2-3 cm. 

 

 Weeding 

Weed control (weeding) is the botanical component of pest control, which attempts 

to stop weeds, especially noxious or injurious weeds, from competing with desired 

flora and fauna. 

Generally, a weed is a plant grown where it is not wanted. A plant is often termed 

a "weed" when it has one or more of the following characteristics: 

• Little or no recognized value (as in medicinal, material, nutritional or 

energy) 

https://en.wikipedia.org/wiki/Pest_control
https://en.wikipedia.org/wiki/Weed
https://en.wikipedia.org/wiki/Noxious_weed
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• Rapid growth and/or ease of germination 

• Competitive with crops for space, light, water and nutrients 

 

Methods of Weeds Control 

Weed control plans typically consist of many methods which are divided into 

physical/mechanical, biological, cultural, and chemical control. These are: 

• Physical/mechanical method- Manual: This is by pulling the weeds out of 

the ground using hand or hoe, making sure to include the roots that would 

otherwise allow them to sprout. 

• Cultural method- Crop rotation. 

• Biological method- Animal grazing. 

• Chemical method- using herbicides. 

 

Method Used for Weeding 

Weed was controlled by physical method (manual), this is by pulling the weeds out 

of the ground using hand or hoe, making sure to include the roots that would 

otherwise allow them to sprout. 

 

Data Collection 

Data collected were plant height, number of leaves, leaf area. Plant height was 

measured with tape rule from the base of the first tassel. Leaf area measured also 

with tape using Number of leaves obtained by direct counting. 

 

Analytical tools 

Descriptive statistic was used to achieve all the objectives. 

 

Result and Discussion: 

Effects of Poultry Manure on Plant height of Maize 

The response of plant height of maize of poultry manure in A and B is shown in 

Table 1. There were gradual increases in plant height of maize from 2-8 weeks 

after sowing. In A, plants that received 1.0kg of poultry manure had the highest 

height at 2nd week after sowing (23cm), while plant in the control which is grown 

without poultry manure had the lowest plant height (18cm). In B, the trend change, 

plants that received 0.5kg had the highest plant height (24cm) while 1.0kg in B had 

the lowest height (16cm) and plant without poultry manure had the height of 20cm. 

At 4th week after sowing in A sample, plant that received 1.0kg of poultry manure 

also had the highest height (54.5cm) while plant in the control had the lowest height 
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(41.5cm). In B sample, plant that received 0.5kg of had the highest height (52.5cm) 

while plant that did not receive poultry manure had the height of 44.5cm which is 

the lowest in in B sample. 

During the 8th week of both sample A and B, the plants grow taller. In A sample, 

plant that received 1.0kg has the height of 114cm and the plant without manure is 

the shortest with the height of 97cm while in B, plant that received 1.5kg is the 

superior and tallest with 121cm height and that of 0.5kg is the shortest with 82cm 

height. 

 

Table 1: Effects of Poultry Manure on Plant Height of Maize 

 2nd week 4th week 8th week 

Rate of application (kg/ha) Mean Average Mean Average Mean Average 

0.0 19 43 93.5 

0.5 22.5 40.8 91.5 

1.0 19.5 49.9 108.5 

1.5 21 50.5 116 

Means with the same letter(s) under the same column are not significant using 

Duncan Multiple Range Test (DMRT). 

 

Effect of Poultry Manure on Number of Leaves of Maize 

The effects of poultry manure on number of leaves is shown in Table 3. Number 

of leaves consistently increased from 2 – 8 weeks after sowing. There was 

significant difference in number of leaves with respect to rates of poultry manure 

applied. During the 2nd week, plants that received 1.5kg of poultry manure were 

outstanding with mean number of 5.8 in A and B sample. Plants in control sample 

had the lowest mean number in both samples (2). At 4th week after sowing, mean 

number of leaves of plant that received 1.5kg of poultry manure was also highest 

(7.8) while mean number of lowest plants in the control samples was lowest (4.3). 

During 8th week of A and B samples, mean number of leaves of plants that received 

1.5kg of poultry manure was highest (15), while plant that did not receive poultry 

manure had the lowest mean number of leaves (11.3).  

 

Table 2: Effect of Poultry Manure on Number Leaves of Maize 

 2nd week 4th week 8th week 

Rate of application (kg/ha) Mean average Mean average Mean average 

0.0 2 4.3 11.3 

0.5 3.3 6.5 13.5 
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1.0 3.5 7.5 13.5 

1.5 5.8 7.8 15 

Means with the same letter(s) under the same column are not significant using 

Duncan Multiple Range Test (DMRT). 

 

Effect of Poultry Manure in the Leaf Area of Maize 

The response of leaf area of maize to rates of poultry manure in A and B samples 

is shown in table 2. There were significant differences in mean leaf area of maize 

in both samples of evaluation. During the 2nd week, the mean of leaf area of plants 

that received 1.5kg was 71cm2, while the plants that received 0.5kg of poultry 

manure had mean leaf area of 18.5cm2 which is the lowest. At 4th week after 

sowing, mean leaf area of plants that received 1.5kg of poultry manure was 

(233.3cm2). plants with 0.5kg has the lowest mean area of 141cm2. 

During the 8th week, plant in A sample that record 1.5kg is the superior with a leaf 

area of (740cm2) and plant that had 0.0kg of poultry manure has the lowest leaf 

area while in B sample, plant that received 1.5kg of poultry manure had the highest 

leaf area (639.5) and that with 5% that has 420cm2 is the lowest. 

 

Table 3: Effect of Poultry Manure in the Leaf Area of Maize 

 2nd week 4th week 8th week 

Rate of Application (kg/ha) Mean Mean Mean 

0.0 30 160.5 539 

0.5 18.5 141 420.5 

1.0 68.5 229 635.5 

1.5 71 233.3 639.5 

Means with the same letter(s) under the same column are not significant using 

Duncan Multiple Range Test (DMRT). 

 

 Discussions 

Effects of Poultry Manure On Plant Height of Maize  

Plants that received 1.0kg and 1.5kg of poultry manure, maize grew taller than 

other plants possibly because more concentrated nutrients or minerals were made 

readily available and easily absorbable by the receiving plants leading to faster 

growth and development. This is in harmony with the findings and reports Izunobi, 

(2002). It is also similar to the findings of Fagimiet al (2007) who reported 

increased plant height and number of leaves of pepper resulting from application 

of higher rate of poultry manure. It is also similar to the findings and report of 
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Enujeke, (2008 and 2009) on the increased plant height and number of leaves of 

maize resulting from application of higher rate of poultry manure. 

 

Effects of Poultry Manure On Number of Leaves of Maize  

Application of 1.5kg of poultry manure was superior to other rates applied with 

respect to producing higher number of leaves of maize. This could be attributed to 

the fact that 1.5kg was compatible with the requirements and growing 

characteristics of the crop. This is in consonance with the findings of Dipa, (2006) 

which recommended that manure be applied at rates that are compatible with the 

nutrient requirements and growing characteristics of the crops for growth and yield 

enhancement. It is also compatible with the result and findings of Enujeke, (2008 

and 2009). 

 

Effects of Poultry Manure On Leaf Area of Maize  

Poultry manure application rate of 1.5kg increased leaf area higher than other 

application rates investigated possibly because that rate was most suitable or 

appropriate for increasing carbon content, water holding capacity, aggregation of 

soil and decrease of bulk density, all of which interplay to increase leaf area and 

total chlorophyll content of maize. This is consistent with the findings of 

Amujoyegbeet al, (2007) and Enujeke, (2008 and 2009) who reported that 

increased application rate of poultry manure enhanced lead area, total chlorophyll 

content, carbon content, water holding capacity, and decrease bulk density of soil 

which culminate and interplay to promote yield.   

 

Summary and Conclusions 

The indicate that poultry manure application has positive effect in the growth 

parameters considered  for the study and also the crop yield, soil health, and farm 

economics. Yield increase is expected, which can be as a result of improved soil 

property such as increase infiltration, and also increase soil water-holding capacity. 

Poultry manure is an organic fertilizer source that benefits yield, soil health and 

overall farm income, and thus can be view as viable substitute for expensive 

inorganic fertilizer under the current hard economic situation for the farmers. 
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