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Abstract

Research to investigate the effects of organic manure (Cattle manure (CM), Rabbit urine manure (RUM), Swine manure
(SM) and Poultry manure (PM)) on growth performance and yield of Maize (Zea mays) was conducted on the research
farm of Peace House Agricultural Training Institute during the 2024 planting season. The experimental site was cleared
and cultivated (tilled and managed). The measured variables were plant height, foliage, leaf area index and crop yield
obtained. The data collected was subject to variance analysis (ANOVA).

CM and RUM significantly increased the foliage of maize crop when compared to the control. The foliage of maize crop
planted with RUM was significantly higher than all other manure (SM, CM, and PM).

RUM provides the highest crop height at week 7 when compared across all treatment groups (Control, SM, CM and PM),
this was followed by SM, CM and PM while the control provided very little crop height. There was a significant increase
in the height of maize crop of RUM when compared to control.

All the plots treated with organic manure had increased leaf area index compared to the control. RUM has the highest
maize yield across all the treatment groups and it was significant when compared with the control but there was no
significant difference in yield of maize across the different manure group except for PM

From this research, RUM consistently increased foliage, plant height and crop yield significantly and it is recommended
for Maize production.
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1. Introduction

Maize (Zea mays L.) is the world's most important grain after wheat and rice in terms of arable land and total production
[1]. It is also commonly known as corn and was domesticated more than 9,000 years ago in southern Mexico/Meso
America [2,3]. Maize belongs to the Poales order, Poaceae family, Panicoideae subfamily, Maydeae tribe, Zea genus, Zea
mays species [4].

Maize has great worldwide importance, not only for the greatest producing countries such as the United States, Brazil,
China, and the European Union as an export product, and broadly used for animal feed, but also in developing countries,
mainly Africa and Asia, as a human food source [5]

World production of maize has shown a slight but steady increase over the years, but human consumption of the grain
has remained steady. It is thought that the majority of the increase in production has corresponded to an increase in the
use of maize for animal feed. However, maize is still a staple food for many people, especially in Africa [6].
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Maize contains up to 80% carbohydrate in form of starch and 10% crude protein [7]. Maize is a source of nutrients as
well as phytochemical compounds such as carotenoids, phenolic compounds and phytosterols which play a significant
role in preventing chronic diseases [8,9].

The use of inorganic fertilizers has not been good for agriculture as it is often associated with declining crop yields, soil
acidity, and nutrient imbalance [10]. The recycling of animal manure for use as an inexpensive organic fertilizer has had
a positive effect on the growth and harvest of biodiversity and promoted the restoration of ecosystems and economic
activities of the soil. The content of organic matter (OM) in animal manure is high and its addition to agricultural soils
often improves soil structure, chemistry, and the Antonio environment [11]. Organic amendments alleviate OM which
improves soil structure through nutrient uptake, water retention capacity, full perforated area, aggregate stability,
resistance to erosion, preventing of temperatures, and reducing soil compaction [12].

The Sub-Saharan African countries population is growing very fast [13] which has increased the consumption of animal
source foods and it is accelerating and propelling the demand of maize as feed [14]. Also, this region has the highest soil
depletion rates in the world which has resulted in low soil fertility with farmers having the lowest global inorganic
fertilizer usage due to its cost and this has affected the production of maize despite its nutritional and economic value.
Therefore, this study was carried out to investigate the organic manure that will improve soil quality and fertility and
thereafter increase the growth performance and yield of maize optimally.

2. Material and methods

The experiment was conducted at the research farm of the department of crop production, Peace House Agricultural
Training Institute, Isarun, Ondo state, South-Western part of Nigeria.

2.1. Experimental treatment

The site was cleared and subdivided into five equal experimental plots. Each manure used was allocated a plot each.
Group A was for Control (No manure was applied), Group B (Cattle manure: CM) and Group C (Rabbit urine manure:
RUM), Group D (Swine Manure: SM), Group E (Poultry manure: PM). The manure application method used was direct
broadcasting; this involves the spreading of the manure on the surface of the ridges /plots to be planted.

Table 1 NPK Values of Animal manure

Nutrient | Swine Manure | Poultry Manure | Cattle Manure | Rabbit urine
N (%) 0.8 1.1 0.6 2.4
P (%) 0.7 0.8 0.4 1.4
K (%) 0.5 0.5 0.5 0.6

https://www.allotmentment-garden.org/composts-fertilizers /npk-nutritional-values-animal-manures-compost/

2.2. Propagation and Agronomic Practice

The experimental site was measured and was equally demarcated into five plots and labelled accordingly. The maize
seeds were planted using a spacing of 5cm by 5cm and two (2) seeds were planted per hole. Manual weeding was carried
out regularly to maintain weed-free plots.

2.3. Soil Analysis

The soil pH was determined with the pH meter and the soil fertility was also determined.

2.4. Data Collection

All data collection began from the first week after planting. Data were collected from 40 randomly selected plant stands
in each plot. Data collected includes: Number of leaves (foliage) per plant per plot of manure: this was done on the 40
plant stands by counting the number of leaves on each of them from week 1 to week 7. Plants height per plot of manure:
the height of the plants was taken from week 1 to week 7 for each treatment. Leaf area index of plants per plot of manure
was taken from week 3 to week 7. Weight of maize at harvest per plot of manure: this was done by weighing the
harvested maize cob per plot.
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2.5. Data Analysis

The means and standard error of mean (SEM) of the data were calculated. The results were analysed by two-way
analysis of variance (ANOVA) with Tukey’s multiple comparisons test using GraphPad prism 10.0 to determine
significant differences between means and where applicable, least significant difference (LSD) was used to determine
significant results. The differences between groups were considered significant at P < 0.05.

3. Results

Table 2 Foliage (No of leaves)

WEEK | CONTROL |CM RUM SM PM

1 3.35+0.492 |3.55+0.822 |3.65+0.592 [3.80+0.412 |3.80+0.412
2 4.85%£0.492 |5.70£0.57> |5.55+0.692 |6.25+0.55> |5.65%1.14b
3 5.65+0.872 |6.90+0.79%d |7.65+0.81¢d |7.30£1.26Yd |6.55+1.46P
4 8.10£2.202 |8.85%£0.992 |9.90+0.91> |8.10+£1.332 |7.30%1.38¢
5 9.15+2.032 [10.05£0.94¢ |11.00+1.03>|9.80+1.54c |8.45+1.104
6 11.45+1.472|12.10+1.12ab|12.25+1.07° | 11.304£1.722 |9.05+1.47¢
7 12.10+1.572|13.50+1.15bc | 14.35+1.144 | 12.80+2.422b| 10.55+1.64¢

Values are expressed in Mean+SEM. Mean with same superscript across the same row are not significant (P>0.05). Mean with different superscript
across the same row are significant at P<0.05.

Table 3 Crop weight (kg)

CONTROL

CM

RUM

SM

PM

9.55+0.452

26.0+4.0ab

40.65+4.35b

26.65+3.352b

14.55+0.452

Values are expressed in Mean+SEM. Mean with same superscript are not significant (P>0.05). Mean with different superscript are significant at

P<0.05.
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Figure 1 Height of Maize plant
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Figure 2 Leaf Area Index

4. Discussion

Soil physico-chemical analyses results revealed that the texture of the soil was sandy and naturally acidic (pH 5.9), after
manuring, the soil was slightly neutral (7.8) which shows that it is supportive for vegetative and reproductive stages of
the commonly grown arable crops.

Application of CM and RUM significantly increased the foliage of maize crop than the control which is shown in table 2.
The foliage of maize crop planted with RUM was significantly higher than all other manure (SM, CM, and PM). This
finding reveals that nutrient availability, especially nitrogen, phosphorus and potassium determines plant vegetative
growth and development. [15] also confirms this finding.

The result in fig 1 shows that treatment with rabbit urine manure (RUM) provides the highest crop height at week 7
when compared across all groups (Control, SM, CM and PM), this was followed by SM, CM and PM while the control
provided very little crop height. There was no significant difference in height of maize crop across different manure
treatment groups (SM, CM, and PM) but there was a significant increase in the height of maize crop of RUM when
compared to control. This is in line with [12] who confirms the claim that crop grown with organic manure (Poultry
manure, Sheep manure and Horse manure) had an increase in plant height when compared to the control. This increase
in crop height can be attributed to the continued supply of nutrients in organic manure and more particularly in the
RUM. In addition, the development of shoot apical meristem may be a reason to gain a better height. It appeared that
the use of RUM enhanced the functions of the apical meristem, which led to an increase in height. The optimal height of
the plants improves the acquisition of solar energy, which will help maintain photosynthesis and it is an important
growth factor linked to the strength of a crop yield [12, 16].

Leaf area index is a crucial growth index determining the ability of the maize plant to trap solar energy for
photosynthesis and has a great effect on growth performance and yield of maize. Figure 2 shows that all the plots treated
with organic manure had an increased leaf area index compared to the control.

Increased leaf area in soil amended with organic manure could probably be attributed to nitrogen availability which
promotes leaf area during vegetative development and also help to maintain functional leaf area during the growth
period [17]. The nitrogen factor is reported to increase leaf localization by increasing leaf length and width and leaf size
[12,18,19].

The resultin table 3 shows that all organic manure (CM, RUM, SM and PM) had an increased maize yield when compared
to the control. There was no significant difference in yield of maize across the different manure group except for PM.
RUM has the highest maize yield across all the group and it was significant when compared with the control. This high
yield of maize in RUM can be attributed to the Tamm Horsfall glycoprotein which has been found to be present in rabbit
urine and plays an important role in plant nutrient metabolism [20].
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The consistent poor performance of control plots (non-fertilized) revealed that when nutrients are available in adequate
amounts, plant tends to grow at their optimum potential. These improvements in growth parameters in the plot
fertilized with different organic manure agree with the findings of [21,22,23].

5. Conclusion

Based on the result of this study, the growth performance and yield of maize increased by the addition of organic manure
to the soil. It would be apt to recommend the use of RUM for optimum growth of maize due to its basic nature, it is used
for soil acidity amendments to correct low soil pH which is causing low crop yields in most parts of the sub-Saharan
African countries. However, in the absence of RUM, the use of CM and SM is also recommended for a better yield of
maize. They are easily available, cost effective and environmentally friendly.
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