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ABSTRACT
The field experiment was conducted from June to September 2022 at the Multipurpose
Crop Nursery of the Akenten Appiah-Menka University of Skills Training and
Entrepreneurial Development, Mampong — Ashanti. The main objective of the study was
to determine the response of Cowpea (Vigna unguiculata (L.) Walp) to different soil
amendments. Randomized Complete Block Design (RCBD) was used with five
treatments and replicated three times. The treatments were: 10 t/ha chicken manure, 225
kg/ha NPK (15-15-15), 225 kg/ha of NPK (15-15-15) + 60 kg/ha Mono Potassium
Phosphate (KH2PO4), a combination of 5 t/ha chicken manure and 112.5 kg/ha NPK (15-
15-15), 60 kg/ha Mono Potassium Phosphate (KH2POs) and control (no fertilizer). The
results revealed that although 10 t/ha Chicken manure, was the best in terms of both
vegetative and yield parameters, the Combination of 5 t/ha chicken manure and 112.5
kg/ha NPK (15-15-15), 225 kg/ha NPK (15-15-15), 225 kg/ha of NPK (15 - 15 - 15) + 60
kg/ha Mono Potassium Phosphate (KH2PO4), and 60kg/ha Mono Potassium Phosphate
(KH2PO4) were all significantly (P<0.05) higher than the control. Specifically, 10 t/ha
Chicken manure promoted the stem diameter growth of cowpea plants, canopy width,
and timely flowering of the cowpea plant as compared to the others. It also contributed to
the number of pods per cowpea plant, the number of filled pods per plot as well as pod
length, and the number of seeds per pod. In conclusion, chicken manure was found to
influence the vegetative growth and yield of cowpea, so policymakers and stakeholders
in the Agricultural sectors should support farmers through education to enable them to

use organic fertilizer rather than inorganic fertilizer which is costly and scarce.

xii



CHAPTER ONE

INTRODUCTION
1.1 Background of the study
Cowpea (Vigna unguiculata (L.) Walp) is an ancient crop that is widely cultivated
throughout the world, particularly in Africa, because it produces seeds with a high
protein content (20% to 25%) and is used as a nutritional supplement to cereals for
human consumption. It is also more cost-effective than animal protein for smallholder
farmers and rural dwellers (Singh et al., 2003; Simion, 2018). The leaves and green pods
of cowpeas are consumed as vegetables, and the dried grain is utilized in a variety of
cuisines. Protein concentrations in dry grains range from 21 to 33 percent and between
27 and 43 percent in cowpea leaves (Ddamulira et. al., 2015; Abudulai et. al., 2016). It is
a nourishing annual leguminous crop whose importance to the tropics in terms of soil
fertility, livestock nutrition, and human nutrition cannot be overstated (Onwerenmadu et.

al., 2003).

By producing some viable forage, severe feed scarcity can be resolved. Legumes are
crucial among forages for providing animals with high-quality and nutrient-demanding
nutrients including protein, minerals, and vitamins. To increase the digestibility of the
feed and the general effectiveness of the ruminants, legume forage can be used as a
supplement to diets based on straw (Hasan et. al., 2010). Cowpea (Vigna unguiculata), a
multipurpose, short-lived leguminous plant, is cultivated in semiarid and wet tropical
regions as a grain pulse, vegetable, and fodder (Snapp et al., 2019) It is a valuable source
of livestock fodder in the West African savannas, making the dual-purpose cultivars

particularly appealing to farmers (Singh et al., 2003; Kamara et al., 2012).



Because it fixes atmospheric nitrogen and helps increase soil fertility, particularly in
smallholder farming systems where little to no fertilizer is used, cowpea is an essential
aspect of traditional cropping system, thus an important component of the predominantly
cereal/legume production systems in the tropics (Ntare et al., 2016). It is resilient to
drought and suited to challenging settings where many crops struggle to thrive (Bisikwa
et al., 2014; Ddamulira et al., 2015). From 1962 to 1969, the Food and Agriculture
Organization performed intensive fertiliser use studies in Ghana in partnership with the
Ministry of Food and Agriculture (MoFA) and the Council for Scientific and Industrial
Research (CSIR) and recommended 20-40-20 NPK for cowpea (FAO/UN, 1974).
However, soil conditions have changed over time, and these rates may no longer be
acceptable; therefore, an updated and site-specific fertiliser recommendation for essential

food crops is required (Nwokwu, 2020).

Cowpea production in Ghana is dominated by Smallholder farmers and large amounts of
the cowpea are under rainfed conditions, particularly in the savanna and transitional
Agroecological zones (Agyeman et al., 2014). According to IITA (2003) estimated
cowpea production in Africa, notably Ghana, is 45% of that in developed nations, of
which the yields range from 310 to 450 kg/ha making it extremely poor (Ofosu-Budu et
al., 2008; Boddey et al., 2017). As a result, attempts have been made to expand the
production of cowpea in Ghana through a variety of methods including the use of
improved cultivars, of which the cowpea variety Zamzam is one (Addo-Quaye et al.,
2011). However, without the right soil amendments, these improved varieties cannot

independently produce the full output level of yields.



1.2 Statement of the problem and justification

It is an irrefutable fact that farmers must raise their output as the world population rises
to meet the rising demand for food. According to Onwueme and Sinha (1991), all
African nations can attain food self-sufficiency provided they make a significant effort to
enhance agricultural production. The issue of poor soil fertility confronts farmers despite
their efforts to increase production to meet consumer demand (Korem, 1982). According
to Tajudeen and Babajide (2018), although cowpea occupies a less proportion of the crop
area than cereals, it contributes significantly to household food security in West and
Central Africa, and unlike other crops, it has received little attention from plant breeders
and more efforts need to be made for higher yields to be achieved (Eyitayo and Okoye,

2010).

All agricultural systems include harvesting crops, which removes minerals from the soil,
and if these nutrients are not replaced, crop yields will eventually decrease (Alan, 1993).
There are several different ways that soil fertility is lost, including crop removal, erosion,
leaching, burning, oxidation, and decrease of organic matter (Akinsanmi, 2000). Food
crop production in Ghana is characterized by little to no fertilizer use, according to Ennin
and Dapaah (2008). Continued use of chemical fertilizer, according to Ulysses (1982),
has negative long-term repercussions on the soils, animals, and people who eat the
agricultural products grown on those soils. Typically, inorganic fertilizers contaminate
water bodies when they are carried into them by severe rains. While inorganic fertilizers
do deliver nutrients, Leonard (1981) argued that they do not enhance the physical
characteristics of the soil, such as texture, structure, or water-holding capacity, and that

this has caused nutrient depletion through erosion and percolation.



Poor soil fertility, particularly the low level of accessible phosphorus (P), which causes
extensive cowpea reactions to P fertilizer, is one barrier to the high production of cowpea
(Sanginga et al., 2000). Ghana, like other West African nations, has the lowest
production of cowpeas in the world, averaging 360 kg ha* (IITA, 1993). Declining soil
fertility and invasion by pests and diseases are some of the main obstacles to cowpea
production in the nation. The majority of farmers cultivate vegetables, fruits, cocoyam,
yam, cocoa, plantains, and other food crops in their fertile fields. The majority of villages
in Ghana, however, grow cowpea and cassava on impoverished soils. Farmers of
cowpeas in Ghana rarely apply to their fields with both organic and inorganic fertilisers.
This is due to the ability of cowpea, a leguminous crop, to fix atmospheric nitrogen into
the soil for plant use (Wrigley, 1981; Palaniappan, 1985). Farmers are also discouraged
from utilising fertilisers because of their high cost. According to Singh and Lamba
(1971), adding triple superphosphate or other phosphorus-based fertilizer to the soil

increased cowpea growth and production.

However, because this phosphorus source is costly, cowpea growers do not use it. The
use of manures in farming is frequently recommended due to the rising cost of chemical
fertilizers, the related depletion of soil micronutrients, environmental and health
concerns of these chemicals, as well as the typical premium prices for crops grown with
manure globally (Ramesh et al., 2005). The substantial correlation between soil fertility
and food security, according to Kipot (2008), has made improving soil fertility
management a top priority on the development policy agenda. Thus, this research must
be done to evaluate the effects of various fertilizers, including NPK(15-15-15), NPK(15-
15-15) + Phosphorus, Chicken manure, and a combination of Chicken manure +

NPK(15-15-15), on the growth and yield of cowpea.



1.3 General Objectives of the Study

The project is to determine the effects of organic (chicken manure) and inorganic
fertilizers NPK (15-15-15), NPK (15-15-15) + Phosphorus, and a combination of both
organic (chicken manure), and inorganic NPK (15-15-15) on the growth and yield of

Cowpea.

1.3.1 Specific objectives
The specific objectives of the project are to ascertain the influence of five soil
amendments: 10 t/ha Chicken manure, 225 kg/ha NPK 15-15-15, 225 kg/ha NPK (15-15-
15) + 60 kg/ha Mono Potassium Phosphate and a combination of both 5 t/ha Chicken
manure and 112.5 kg/ha NPK 15-15-15) and finally 60 kg/ha Mono Potassium
Phosphate (KH2POs) on:

v Vegetative growth of Cowpea

v Reproductive/flowering of Cowpea, and

v Yield and yield components of Cowpea

1.4 Significance of the Study

The study will help to determine or bring out the most cost-effective and suitable soil
amendment for increased yield and other growth characteristics of Cowpea and the
results would be recommended to farmers through Agriculture Extension Agents in and
around Mampong-Ashanti. Findings from the study may provide evidence-informed data
to the Ministry of Food and Agriculture and local farmers on the soil amendment types
suitable for the growth and yield of cowpea. The findings from the study may also serve

as reference material to scholars and researchers who may have an interest in the soil



amendment types for future studies on Cowpea growth and yield in the Ashanti

Mampong Municipality.



CHAPTER TWO
LITERATURE REVIEW

2.1 Botanical Description of Cowpea

Cowpea (Vigna unguiculata L. Walp.) is a tropical annual herbaceous legume that
belongs to the family Papilionaceae (Fabaceae), order Leguminosae, and genus Vigna
(Singh et al., 1997). There are 169 species in the genus Vigna, 120 of which are native to
Africa, 28 to Asia, 14 to America, and 7 to Australia. Cowpea Chromosome 2n=22
belongs to the cowpea plant. There are numerous names for it, including black-eyed pea,
southern pea, field pea, China bean, and crowder pea (Ng and Marechal, 1985). The
genus Vigna contains a large number of species and is widely distributed in tropical and
subtropical regions. It also has a significant diversity of morphology and ecology. For
more than 200 million people living in the arid savanna of tropical Africa, it is a

significant source of food grain legume (Ng and Marechal, 1985).

Cowpeas can grow either prostrately or indeterminately or erectly or determinately,
which are the two primary varieties of growth habits. Size, shape, colour, and texture are
all variable in seed pods. Pods typically have an upright, coiled, or crescent shape
(Padulosi and Ng, 1997; OECD, 2016). The seeds might be kidney-shaped, ovoid,
crowded, globose, or rhomboid with varying colours and have a smooth texture and
different ‘seed eye’ colours and patterns (Adewale et al., 2011). At the distal ends of 5 to
60-cm long peduncles, the blooms are prominent, self-pollinating, and carried on short
pedicels, and the corollas can be white, dirty yellow, pink, pale blue, or purple (Kay,
1979). The pod starts green and typically turns yellow, light brown, pink, or purple as it
ages with pod length ranging from 11 cm to more than 100 cm (Rawal, 1976; Singh and

Rachie, 1985). The leaves are trifoliate and alternating. The first leaf pair is



straightforward and opposing. The shape and size of the leaves can vary greatly, ranging
from linear to lanceolate to oval, and they are typically dark green with a strong taproot
that has several spreading lateral roots in the soil's top layer and numerous globular
nodules (Singh et al., 1997). The root nodules have a diameter of around 5 mm and are
smooth and spherical (Singh et al., 1997). According to Ahenkora et al., (1998), the
majority of the protein consumed by both rural and urban families comes from seeds.
The crude protein content of cowpea seeds and leaves ranges from 23 to 32 per cent,

respectively, according to Diouf (2011).

2.2 Origin, and Production of Cowpea

Numerous theories have been put up on the domestication of the cowpea in various
regions of sub-Saharan Africa, as summarised in Ba et al. (2004). According to Padulosi
and Ng (1997), cowpea was probably only domesticated once, most likely in West Africa
around 2000 B.C. The wild cowpea V. unguiculata var. spontanae was the ancestor of all
domesticated cowpea (Pasquet, 1999). Numerous weedy variants are intermediates
between truly wild forms and very small-seeded farmed cowpeas in West Africa, where
the majority of the world's cowpeas are grown (Rawal, 1975). The "asparagus bean" has
undergone a severe genetic bottleneck during domestication in Asia from its African
ancestors, according to recent genomic findings (Fang et. al., 2007; Xu et al., 2010).
Southern Africa, which includes Namibia to the west, Botswana, Zambia, Zimbabwe,
and Mozambique to the east, and South Africa, and Swaziland to the south, has the most
genetic variety in wild relatives of cowpea (Padulosi and Ng, 1997). Many primitive
features that were lost during domestication, such as perenniality, hairiness, the tiny size
of seeds and pods, hard seeds, pod cracking, and outbreeding, are included in this genetic

diversity. In this region, cowpeas are also grown for human use. Due to the occurrence of



the most basic subspecies there, the South African Transvaal may have served as the
breeding ground for Vigna unguiculata (Padulosi and Ng, 1997). With an annual
production of more than 9.3 million metric tonnes, West Africa is where it is most
significant (Oritz, 1998). Despite being an African native crop, it is widely farmed
throughout the tropics and subtropics, especially in Africa, Asia, and South and Central
America (Tan et al., 2012). Sub-Saharan Africa, often known as the Sudano-Sahelian
vegetation zone, is where the majority of the world's cowpea-producing nations are
located (Boukar et al., 2019). Nigeria, Niger, and Burkina Faso, in that order, have the
largest production output. Nigeria is the world's top producer of cowpea grain in terms of
metric tonnes produced (FAO, 2020). In Ghana, it is one of the most extensively grown
grain legumes, particularly in the savanna and transitional zones (CRI, 1994). Peasant
farmers with smallholdings grow it primarily (0.4-2.0 ha). Cowpea is a key component
of traditional farming culture in northern Ghana's compound farming systems. However,
only a small portion of the Volta, Northern, Upper, and Brong-Ahafo regions in Ghana

are used for commercial cowpea farming (CRI, 1994).

2.3 Growth and Agronomic requirement

Cowpea can be cultivated under rainfed conditions as well as with irrigation or residual
moisture along the river or lake flood plains during the dry season, as long as the
minimum and maximum temperatures during the growing season are between 28 and
30°C (night and day). Cowpea grows well in agroecological zones with rainfall ranging
from 500 to 1200 mm/year (Nkaa et al., 2014). However, by developing extra-early and
early-maturing cowpea types, the crop may grow in the Sahel, where rainfall is less than
500 mm per year. It is drought tolerant and adapts well to sandy soil and soils with low

nutrients. It has minimal tolerance for salt but is moderately tolerant of aluminium-rich



soils. Like other legumes, cowpea cannot resist wet or flooded conditions. The best
yields, however, are produced on well-drained sandy loam to clay loam soils with pH
levels between 6 and 7. (Ecocrop, 2009). It is a warm-season crop that can thrive in
semi-arid and subtropical environments. It is grown all across the Mediterranean Basin.
In temperate regions, it is grown from spring until fall. Due to its resilience to acidity,
dryness, and high temperatures, this legume is quite interesting from an agronomic
perspective (Ehlers and Hall, 1997; Hall, 2011). Because it fixes its nitrogen from the air
using the nodules in its roots, cowpea doesn't need a lot of nitrogen fertiliser. However,
in regions with low soil nitrogen levels, a beginning dose of just around 15 kg/ha of
nitrogen in the form of NPK 15-15-15 (2 bags or 100 kg) is required for a healthy
harvest. The plant will grow luxuriantly but produce little grain if too much nitrogen
fertiliser is utilised. To help the crop nodulate well and fix its nitrogen from the air,
cowpea needs more phosphorus than nitrogen (FAO, 2005). In most cases, the addition
of organic amendments is a recycling process that cannot compensate for nutrients
exported through crop products (Tajudeen & Babajide, 2018). As a result, the use of
external inputs such as inorganic plant nutrients or local sources of P such as phosphate
rock are essential requirements for soil productivity and improve the yield of crops such

as cowpea (Ntare et al., 2016).

2.4 Importance and nutritional quality of cowpea

Cowepea is a native African legume and the most significant crop in terms of delivering
necessary elements for human dietary needs as well as livestock fodder from economic,
nutritional, and environmental standpoints. It also exhibits other multi-functional
qualities, such as the ability to fix nitrogen and maintain the equilibrium of the soil's

ecology by facilitating a symbiotic relationship with bacteria that produce nodules
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(Ravelombola et al., 2017). It is frequently utilized in mixed cropping systems to provide
the multiple advantages of a nutrient-rich grain, as a fodder crop, and as a way to
increase soil fertility (Agza et al., 2012; Belay et al., 2017). Another significant benefit
of cowpea cultivation is that it encourages the establishment of advantageous soil
microorganisms and decreases the usage of synthetic agrochemicals when grown as an
intercrop with other crops (Bukovsky-Reyes et al., 2019; Sun et al., 2019). According to
various studies by (Martins et al., 2003; Olajide and llori, 2017; Ovalesha et al., 2017;
Cardona-Ayala et al., 2020), cowpea cultivation is crucial to Africa's economic
productivity and environmental sustainability and according to Agbogidi and Egho
(2012) and Muranaka et al. (2016), that is why it is cherished as a source of nutritious
food and a range of snacks that offer humans less expensive proteins, hence improving

food security.

The high protein level of cowpeas, which is 20-25 percent and double that of most
cereals, accounts for much of their nutritious value (Kay, 1979). The crop can easily be
substituted for meat and fish, which are generally more expensive in West African
nations. Therefore, in Ghana and other West African nations, cowpea is a crucial primary
source of vegetable protein of which the dry grain can be processed into cowpea flour for
the preparation of ‘agawu’ and ‘koose’( Ampah, 2020). With significant medicinal and
nutritional security benefits, cowpea is an essential source of healthy micronutrients,
proteins, amino acids, antioxidants, vitamins, and minerals. (Jayathilake et al., 2018;

Olabaniji et al., 2018; Gondwe et al., 2019; Irondi et al., 2019; Owade et al., 2020).
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Table 2.1 Nutritional value of cowpea seeds and leaves

Nutrients Component (100g edible portion)
Dried seed Dried leaves
Energy(kcal) 343 142
Protein (g) 23.52 13.4
Fat (g) 1.15 1.5
Carbohydrates (g) 60.03 22.9
Fibre (g) 10.6 12.2
Calcium(mg) 110 343.9
Iron (mQ) 6.74 21.6
Magnesium (mg) 189 173.1
Phosphorous (mg) 366 209.1
Potassium (mg) 1392 1733.8
Sodium (mg) 24 50.9
Zinc (mQ) 2.77 1.63
Vitamin C 4.3 220.1
Thiamine (mg) 0.6 0.05
Riboflavin 0.16 0.42
Niacin (mg) 1.77 1.1
Vitamin B6 (mQ) 0.27 0.27
Sugar (g) 5.58 0.6
Folate (ug) 622 763

Source: USDA National Nutrient Database (2021).

The haulms cannot be left out since they are a valuable source of protein for cattle, whilst
the grain is a good supply of protein for humans (Fatokun, 2002). In addition, it provides
a source of income for many smallholder farmers in sub-Saharan Africa and improves
soil fertility in marginal lands by fixing nitrogen, reducing weeds, and providing ground

cover and plant waste (Ajayi et al., 2007).
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2.5 Biological nitrogen fixation process

Biological nitrogen fixation is the conversion of nitrogen gas into ammonia, according to
De Bruijn, & Hungria, (2022). Although nitrogen is present in the atmosphere as a
diatomic molecule (N.), the molecule's structure renders it inert. Then, as diazotrophs,
prokaryotic bacteria fix atmospheric N2 as ammonia (NHs) (Galloway et al., 2008; Riggs
et al., 2001). To break the bonds between the nitrogen atoms and enable the nitrogen to
mix with hydrogen, the procedure calls for sixteen molecules of ATP. By killing and
lysing free nitrogen-fixing bacteria or as a result of some nitrogen-fixing bacteria's
symbiotic relationship with plants, fixed nitrogen is made available to plants (Chenn,
1999). Numerous different kinds of microorganisms, including bacteria, actinomycetes,
fungi, and algae, are found in soil. When associated with legume plants, a particular type
of soil bacterium known as rhizobia promote the growth of legumes by biologically
fixing otherwise inaccessible atmospheric nitrogen into a form that plants may use for

growth and development (Chenn, 1999).

Rhizobia can coexist with host legumes as nodules on the roots of the plants, or they can
survive as saprophytic organisms in the soil. The legumes communicate with suitable
rhizobia to initiate the nodule formation process by releasing substances from their roots
known as flavonoids, which in turn cause the bacteria to produce knot factors (Hutton,
2010). Numerous biochemical and morphological changes occur as a result of the root's
perception of the nod factor, causing the root cortex's cell division that results in the
nodule. The root hair growth is then instructed to wind many times around the bacteria,
encasing one or more of them completely. The bacteria that are enclosed divide
repeatedly to create a microcolony. The bacteria move from this microcolony into the

growing nodule via a structure known as an infection thread, which passes through the
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root hair into the basal part of the epidermis cell and then into the root cortex. There,
they are encircled by a membrane derived from plants and differentiate into nitrogen-
fixing bacteroids (Watanabe, 2000). Different components of the nodulation process are
controlled by sets of genes in the bacterium. A particular Rhizobium strain infects which
legume is determined by specificity genes. Even if the strain can infect a legume, it's
possible that the nodules that develop will not be able to fix nitrogen. Nitrogen-fixing
nodules are only induced by efficient strains. The knot genes responsible for nodulation
control its efficacy. Because it continuously supplies nitrogen for plant growth, the
biological nitrogen fixation process significantly contributes to increasing the fertility
and productivity of low-N soils (Lindemann and Glover, 2003). Because the fixed
nitrogen is directly available to the host plant, it can flourish in low-nitrogen settings and
experience fewer losses from denitrification, volatilization, and leaching. According to
studies, grain legumes in Africa fix between 15 and 210 kgNha™* per season (Dakora and

Keya, 1997).

2.6 Soil fertility conditions in Ghana

Ghana has a total land area of 23,853,900 ha, of which 13,628,179 ha (57.1%) are
suitable for agriculture. However, the majority of these soils have low inherent fertility.
According to Bationo et al. (2018), the physical characteristics of the soils are impacted
by how coarse they are, and water stress is frequent during the growing season.
Significant soil erosion and land degradation in many forms have affected large portions
of the country's geographical area, especially the Interior savannah zone. In sub-Saharan
Africa, Ghana has one of the greatest rates of soil nutrient depletion, with predicted
annual losses of 35 kg N, 4 kg P, and 20 kg K ha™. All agroecological zones have

significant nutrient depletion, with nitrogen and phosphorus being the most deficient
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nutrients, (Bationo, 2015). The usage of equivalent amounts of plant nutrients in the
form of organic and inorganic fertilizers has not compensated for the nutrients lost to
crop harvest from the soils. With only 8 kg of inorganic fertilizer applied annually per
hectare, Ghana has one of the highest rates of soil nutrient depletion in SSA. Therefore,
sustained agricultural development in Ghana will necessitate a clear focus on soil
nutrient replenishment, even when compared to most other African nations with
vulnerable soils. There has been a lot of research and policy analysis on fertilizer use in
Ghana, but there are still knowledge gaps regarding the fertility of Ghanaian soils, the
yield response to fertilizer for major crops, the profitability of fertilizer use, and the
likelihood that changing climatic conditions will have an impact on the profitability of

fertilizer use. (Jayne et al., 2015).

The majority of Ghana's soils are formed from severely weathered parent materials. They
are old and have been leached for a long time (Jayne et al., 2015). Nutrients extracted
from the soil through crop harvesting, leaching, and water erosion typically outweigh
those imported naturally through atmospheric deposition, biological nitrogen fixation,
and artificially through organic manure and mineral fertilisers (Nwokwu, 2020). Their
organic matter level is often poor, and their natural fertility is low. Nitrogen and
phosphorus are the two most deficient nutrients, owing to the relatively low organic
matter concentration. The regular burning of crop residue and/or competitive usage of
these residues for fuel, animal feed, or building purposes further limit the accumulation

of any quantity of organic matter (Bationo et al., 2018).
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2.7 Fertilizer use trends in Ghana and on Cowpea

Since 2010, Ghana's fertilizer consumption has increased six to ten times more than it did
in the early 2000s and this according to Fearon et. al. (2015) was mostly due to the
Fertilizer Subsidy Programme (FSP), which was established in 2008 and accounted for
over 40% of all fertilizer usage from 2011 to 2013. Except for Ethiopia, Nigeria, and
South Africa, Ghana imported more fertilizer in 2012 than any other nation in sub-
Saharan Africa, (Bonilla et. al., 2020) Many African countries, including Ghana, employ
fertiliser primarily on maize, sorghum/millet, and rice (Camara & Heinemann, 20006),
with cowpea receiving minimal attention from farmers in terms of fertiliser application.
In the absence of additional technologies and practices that increase yield, inorganic
fertilizer does not always increase agricultural output (Vanlauwe et al., 2014). It is
generally known that complementing investments in soil and water conservation is
essential for effective and optimal nitrogen uptake, especially on degraded soils, to both
increase the profitability of fertilizer use and create a sustainable agricultural system.
Many African countries, including Ghana, employ fertiliser primarily on maize,
sorghum/millet, and rice (Camara and Heinemann, 2006), with cowpea receiving

minimal attention from farmers in terms of fertiliser application.

2.8 Composition and value of organic manure

Since the oldest civilizations, compost and animal manure have been employed to
enhance the properties of the soil. These fertilizers used to be the only sources of
nutrients for the growing of crops. The use of organic fertilizers as a source of nutrients
on many farms has significantly increased even though they contain relatively low
concentrations of nutrients and need labour-intensive handling (Kannan et. al., 2005).

They have a significant advantage over inorganic fertilizers due to their favourable
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impact on the physical characteristics of soil and the ease with which they decompose
inside the soil (Kannan et al., 2005). The organic portion of manure contributes
significantly to the improvement of soil structure, soil infiltration capacity, and soil
organic matter and tilth (Reyhan and Amiraslani, 2006). However, a large portion of the
nutrients in the manure are bound to the organic component and must undergo
decomposition to be transformed into inorganic forms that plants may absorb (Kannan

and Saravanan, 2006).

2.9 Effects of organic fertilizer (Chicken manure) on the growth and yield of
Cowpea

A crucial component in the management of soils, particularly tropical soils, is organic
matter (Obalum et al., 2011). It influences many of the physical, chemical, and
biological processes that characterize soil productivity, making it a good indicator of soil
quality (Bot and Benites, 2005; Obalum et al., 2017). Inadequate nutrient availability,
which is largely governed by organic matter content, as well as the physical and
chemical characteristics of the soil are some of the constraints on agricultural production
(Warman, 1981; Chan et al., 2003). Numerous studies conducted in various tropical
regions have revealed, according to Wilson and Webster (1975), that the majority of
annual crops benefit from the application of organic manure. Cowpea can fix
atmospheric nitrogen, therefore they will thrive in soil with little organic manure
(Sinnadurai, 1992). The usage of organic fertilisers has been resurrected globally due to
the need to employ sustainable energy sources and minimise the cost of fertilising crops.
The promotion of expanded usage of organic materials is motivated by the need to
improve environmental conditions and the need of protecting public health (Seifritz,

1982; Ojeniyi, 2000; Maritus and Vlelc, 2001).
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According to Petersen et al. (2007) and Sommer et al. (2013), applying chicken manures
is a significant way to recycle nutrients in the soil. Furthermore, manures from livestock
husbandry help crop production and vice versa, making them simpler to obtain than
mineral fertilizers (Kolavalli and Adam, 2011). Savci (2012) asserts that while the toxic
substances (lead, mercury, dioxins, and polychlorinated biphenyls (PCBs)) that
accumulate within the crops could harm people and animals who consume them, the
negative effects of chemical fertilizers on the soil are not immediately evident because

soils have strong buffering capacity.

2.10 Effect of N P K fertiliser on the growth and yield of Cowpea

According to Tindall (1992), NPK fertiliser applied before planting, followed by a top
dressing of potash or nitrate, stimulates early growth. Cooke (1982) observed that
chemical fertilisers have distinct functions in that they provide additional nutrients to the
soil for plant use. Farmers' income rises as a result of fertiliser use, and nutrients are

readily available to plants (Akinsanmi, 2000).

2.10.1 Nitrogen

Tisdale et al. (1993) provide a comprehensive assessment of the N-requirement of crops.
Nitrogen is a crucial plant nutrient whose availability can be managed by humans
(Adediran and Banjoko, 1995; Shanti et al., 1997). Although nitrogen can be fixed by
leguminous forages, such as cowpea, at the beginning of the development cycle before
nodules form in the root system, nitrogen fertilizer is still necessary. In light of this,
starting doses of nitrogen fertilizer are occasionally utilized. Cowpea responds to
additional nitrogen despite their ability to fix nitrogen using Rhizobium (Sultana, 2003).

Investigations in the tropics have shown either little reaction or a considerable response
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to nitrogen fertilizer treatment, even though there are various opinions on nitrogen
application to legumes, notably cowpea (Akinola, 1978). Numerous substances, such as
chlorophyll and enzymes necessary for the growth of plants, contain nitrogen as a key
component. It is a crucial element in the production of related proteins and amino acids.
In addition to stimulating root growth and development and nutrient uptake, nitrogen is
crucial for plants to utilize carbohydrates. This substance enhances the deep green colour
of the leaves and promotes above-ground vegetative growth (Brady, 1990). The height of
the plants and the number of primary and secondary branches per plant of several
legumes have been reported to be significantly and favourably changed by the
administration of nitrogen fertilizer (Kaviraja, 2017). Because it affects the leaf area
index and subsequently light absorption, nitrogen is crucial for plant growth (Grindlay,
1997). Lack of nitrogen typically results in stunted growth and chlorotic leaves due to
poor assimilate generation, which shortens the growth cycle and causes early blooming.
N that is present in excess encourages the growth of above-ground organs with a surplus
of tissues that are soft and dark green (rich in chlorophyll) and comparatively poor root
growth. As a result, there is a higher chance of lodging and a decreased ability of the

plant to withstand adverse weather and foliar diseases (Lincoln and Edvardo, 2006).

2.10.2 Phosphorus

Poor soil fertility, particularly the low quantity of phosphorus (P) that is readily
available, is one factor preventing the cowpea from being very productive. As a result,
cowpea reactions to P fertilizer are common (Sanginga et al., 2000). In most tropical
soils, phosphorus deficiency is the main cause of low production of legume crops
because it not only plays a crucial role in root formation but also promotes the growth of

the rhizobium bacteria, which fix nitrogen. The primary macronutrient needed for
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nitrogen fixation is phosphorus. The nutrient is crucial to the acquisition, storage, and
usage of energy in a variety of molecular and biochemical plant activities. The supply of
phosphorus has a significant impact on nodulation and nitrogen fixation (Nkaa et al.,
2014). For Rhizobium bacteria to transform atmospheric nitrogen (N2) into ammonium
(NH4) from usable form for plants, phosphorus is a necessary component. Nitrogenase,
an enzyme that catalyzes the transformation of nitrogen into two molecules of ammonia,
can be produced by Rhizobium (NHz). When 16 adenosine triphosphate (ATP)
molecules are changed into adenosine diphosphate (ADP) as each nitrogen molecule is
reduced to NHas, phosphorus is used as an energy source. When light energy is converted
and stored as ATP for use by the plant, later on, the ATP is produced during the process

of photosynthesis.

Plants that fix nitrogen, like legumes, have a higher need for phosphorus because it's
essential for nodule growth and signal transmission. Legumes may experience nitrogen
deficit if their phosphorus source is insufficient (Jakobsen, 1985). Although we have
inorganic phosphorus, Manures, microbial tissues, and plant remnants all contain organic
phosphorus. Only 3% of the phosphorus in soils with low levels of organic matter may
be found in the form of phosphorus, whereas soils with high levels of organic matter may
have 50% or more of their total phosphorus content in the form of phosphorus (Weisnay
et al., 2013). Apatite, which is the primary source of all phosphorus, complexes of iron
and aluminium 14 phosphates, and phosphorus adsorbed onto clay particles are the three
main inorganic forms of soil phosphorus. Only very little amounts of soil phosphorus are
ever in solution at any given moment due to the extremely low solubility of these

phosphorus compounds and organic phosphorus (Weisnay, et al., 2013). Cowpea yield is
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increased by adding phosphorus, which increases the number of pods per plant, the

number of seeds per pod, and the mean seed weight (Ayodele and Oso, 2014).

2.10.3 Potassium

Numerous crops require significant amounts of potassium, as stated by Hue (1995). It is
necessary for preserving plants' turgidity and the osmotic potential of cells. Potassium
(K) plays a significant function in water relations in the plant because it controls the
osmotic potential of cells and the conditions under which stomata close or open. Water
intake from the soil, water retention in plant tissue, and long-distance movement of water
in the xylem and of photosynthates in the phloem are all influenced by potassium
(Marschner, 1995). Potassium has an impact on cell growth. A plant's resistance to
lodging, pests, and diseases is increased when its cell walls are stronger due to
appropriate K levels (Bergmann, 1992). The shelf life of fruits and vegetables appears to
be extended when they are produced with enough K. Because of this, K-deficient plants
have small, shrivelled seeds and fruits as well as inadequate disease resistance (Martin-

Prevel, 1989; Perrenoud, 1993).

Although it plays no direct part in nodulation, potassium can enhance nodulation in soils
that are lacking in it (Giller, 2000). According to Sangakkara et al. (2001), K fertilizer
can be thought of as having a crucial role in helping Cowpea and Mungbean overcome
soil moisture stress by encouraging Vvegetative development and maximizing
physiological factors that affect subsequent pod vyields, potassium was discovered to be
crucial for cowpea in dry conditions (Oliveira et al., 2009). Compared to phosphate,
potassium is far more mobile in soils. Roots absorb it in the form of K*, which is how it

is present in soil solution. Although K* can be partially maintained by negative charges
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on a clay surface, when gypsum or dolomite is applied, Ca?* or Mg?* can displace it into
the soil solution. K may thus be lost through leaching if it is not absorbed by plants
(Bergmann, 1992; Perrenoud, 1993; Singh and Trehan, 1998). The addition of organic
matter to the soil, such as compost, can help to prevent K leaching. Organic material

often has a high cation exchange capacity, which effectively retains K.

2.11 Combination of organic and inorganic fertilizer on the growth, and yield of
Cowpea.

In Ghana, vegetable productivity has grown due to integrated nutrient management,
better varieties, and enhanced cultural practices. (Komolafe et al., 1980). The combined
benefits of mineral fertilisers and poultry manure are better than either of them utilised
alone at varying rates of application, according to Yogodin (1984) and Asubonteng
(1997). This is because while inorganic fertilisers give nutrients, they do not enhance the
soil's physical characteristics (Leonard, 1981). Pichot et al. (1981), also shared a similar
view that the addition of manure to minor fertiliser applications enhanced the soil more
than applying crop residues alone or big fertiliser doses. When organic and mineral
fertilisers were used together rather than either organic or mineral fertiliser alone, Palm
(1995) and Quansah (2010) also noticed a noticeable improvement in crop yields.

Using balanced NPK fertilization like NPK (15:15:15) in conjunction with organic
matter amendments, high and sustained crop yields can be achieved. (Ayoola and

Makinde, 2007).
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CHAPTER THREE
MATERIALS AND METHODS

3.1 Location of experiment

The field experiment was carried out at the Multipurpose Crop Nursery of the Akenten
Appiah-Menka University of Skills Training and Entrepreneurial Development.
Mampong — Ashanti from June to August 2022. Mampong — Ashanti is in the
Transitional Zone between the Forest and the Savanna Zones of Ghana. Mampong is
located within longitudes 0 © 05" and 7° 30" west and latitudes 0° 05" and 1° 30" north

of the equator (Meteorological Service Department, 2010).

3.2 Climatic condition of the area

The area has a bimodal rainfall. The major rainy season begins in March and ends in July
while the minor season begins in September and ends in November. The mean monthly
rainfall of the area is about 91.2 mm and the average annual temperature is 270 °C with
variations in mean monthly temperature of 22 °C and 30 °C (Meteorological Service

Department, 2010).

3.3 Soil type and vegetation

The soil of Mampong belongs to the Bediesi Series. It is red, permeable, friable, and
well-drained. It contains a moderate amount of organic matter and has a moderate water-
holding capacity. The soil was derived from the Voltaian sandstone and is classified as
Chromic Luvisol in the FAO — UNESCO system (Asiamah, 2000; Adu and Asiamah,
2003). The pH ranges from 6.5-7.0 (Opoku, 1993). The soil is good for the cultivation of
many vegetables such as sweet pepper, carrots, and arable crops like maize, cowpea, and

cassava. The vegetation cover of the area is a semi-deciduous type with thick grass. But
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due to some human activities such as bush burning, indiscriminate felling of trees, and
charcoal preparation, the amount of rainfall has declined and this has subsequently

affected the vegetation of the area (MoFA, 2005).

3.4 Experimental Design
The Randomized Complete Block Design (RCBD) was used for the experiment and the

treatments were replicated three times.

3.5 Treatments and their Application
The treatments were as follows;

«» T1 =10 t/ha of chicken manure;

A X4

T2 = 225 kg/ha of NPK (15 - 15 - 15)

X4

T3 = 225 kg/ha of NPK (15 - 15 - 15) + 60 kg/ha Mono Potassium Phosphate

L)

(KH2PO4)

T4 = Combination of 5 t/ha chicken manure and 112.5 kg/ha NPK (15-15-15)

R/
L X4

R/
L X4

T5 = 60 kg/ha Mono Potassium Phosphate, (KH2PO4)

R/
L X4

T6 = Control (no fertilizer).
The treatments were written on pieces of paper and randomly picked and assigned to the

plots, block after block.

3.6 Land Preparation and field layout
An area measuring 19 m x13 m was demarcated, cleared with cutlass and the debris
raked off on 2" June 2022. Lining and pegging were done on 5 June 2022. eighteen

plots each measuring 3 m x 2 m were marked out. Each plot was prepared into a bed with
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a height of about 20 cm. The beds and blocks were separated by a 1 m wide path. There

were six (6) plots in each block which were replicated three times.
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Figure 3.1: Field layout of the experimental plots
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3.7 Chicken manure preparation, application and inorganic fertilizer application

The chicken manure was obtained from the livestock unit of the University farm while
the NPK (15-15-15) and Mono Potassium Phosphate (KH2PQOjy) fertilizer were obtained
from Demeter Ghana Limited. The chicken manure was evenly spread on the plots with
chicken manure as treatment and was incorporated into the soil using a garden fork on
June 24, 2022, and allowed for two weeks for further decomposition before planting. The
NPK (15 - 15 - 15) and Mono Potassium Phosphate (KH2PO4) was applied one week

after sowing by side placement.

3.8 Planting material and sowing

The Cowpea seed was purchased from CSIR-Crops Research Institute Kumasi, Ghana
and the variety for the experiment was Zamzam of which the growth habit is semi-erect.
This variety was selected based on farmers' preference due to its early maturity, and yield
and consumer preferences due to the taste. Seeds were sown on 8" July 2022, at a
spacing of 50 cm x 30 cm. Three seeds were sown per hill and were later thinned to two
seedlings per hill after it had taken 5 to 8 days to emerge. This gave a total of 72

seedlings on each plot.

3.9 Agronomic Practices

3.9.1 Weed control

Weeding was done twice before the canopy was formed by using a cutlass and hoe. The
first weeding was done one week after sowing while the second weeding was done three

weeks after sowing.
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3.9.2 Watering
The first watering was done on July 8, 2022. Subsequent waterings were done at three
days intervals. Watering was done usually in the evenings with watering cans to ensure

the efficient use of water by the plants.

3.9.3 Pest and disease and their control
Although there were no diseases, some beetles and caterpillars attacked the plants at the
vegetative stage. However, these insect pests were controlled by applying Lambda-

cyhalothrin at the rate of 50ml/15L.

3.9.4 Harvesting

Harvesting was done at physiological maturity when about 85% of pods had turned
brown and more than 75% of leaves had senescence. It was done three times manually at
five days intervals from 58 days after sowing by picking the matured pods and parting

tagged-plant harvest from untagged-plant harvest.

3.10 Sampling and Data Collection

Four plants out of the total seventy-two were chosen randomly and tagged from the
middle row of each plot for data collection. Data on plant height, number of leaves, stem
diameter, number of branches, and canopy length were taken at weekly intervals. Days to
50% flowering, as well as yield and yield components such as Number of pods per plant,
Number of filled pods per plant, Number of unfilled pods per plant, Pod length, Seeds
per pod, Pod weight per plot, 100-seed weight (g), Seed weight per plot (g) and Mean

yield (tons/ha), were all taken at harvest.
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3.10.1 Plant Height
Plant height was measured from the base of the stem to the tip of the highest apical bud
using a meter rule. In the situation where the stem is not straight rope was used and later

stretched on a meter rule. The mean height for each plot was determined and recorded.

3.10.2 Number of Leaves per plant
All matured and fully open leaves of the four tagged plants were counted. and its average

is calculated and recorded for each treatment per plot.

3.10.3 Stem diameter
This was measured using Vernier Callipers 4cm above the soil level of the four tagged

plants and averages were calculated and recorded for each plot.

3.10.4 Number of Branches per plant
The number of branches on the four tagged plants was counted. The average number of

branches per plant on each plot was calculated and recorded.

3.10.5 Canopy Width
Measurement was done by taking the length of the longest opposite branches on the four

(4) tagged plants and the averages of each plot were calculated and recorded.

3.10.6 Days to 50% flowering

Days to 50 % were determined by recording the number of days half the plants within

the central rows had at least one open flower.
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3.10.7 Number of pods per plant
Pods harvested from the tagged plants for each plot were counted and the average was

recorded.

3.10.8 Number of filled pods per plot
After harvesting pods from four central rows for each plot, pods with complete seeds

were separated and counted and the average for each plot was calculated and recorded.

3.10.9 Number of unfilled pods per plot
After harvesting pods from four central rows for each plot, pods with incomplete seeds

were separated and counted and the average for each plot was calculated and recorded.

3.10.10 Pod length
This was determined by randomly picking eight pods from the tagged plants from each
plot. Pods were measured from one end to the other using a meter rule and the average

pod length was calculated and recorded.

3.10.11 Number of Seed per pod
This was determined by randomly picking eight pods from the tagged plants from each
plot. Pods were shelled, seeds counted and the average number of seeds per pod for each

plot was calculated and recorded.
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3.10.12 Pod weight per plant
Weights of pods per plant were taken from the four (4) tagged plants on the various plots
with an electronic balance, after which the average weight per plant for each plot was

calculated and recorded.

3.10.13 100 - Seed weight
The average 100-seed weight was determined by randomly counting hundred (100) seeds
from the threshed after sun-dried for four days from the central rows of each plot. Seeds

were randomly selected, weighed and recorded in grams (g).

3.10.14 Grain yield
The mean grain yield was determined by weighing the harvested grain from each plot
excluding the border plants. The weight of grains for each plot was extrapolated into tons

per hectare.

3.11 Data Statistical Analysis
The data were analyzed statistically by using ANOVA and GenStat (version 18) and the
treatment means were separated by the Least Significant Difference (LSD) at a 5%

probability level.
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CHAPTER FOUR
RESULTS

4.1 Treatment types and their effects on Plant height of Cowpea

Table 4.1 presents treatment types and their effects on the plant height of Cowpea from
week 2 to week 5 after planting (WAP). In terms of individual treatments effect on plant
height, the results showed 10 t/ha Chicken manure contributed 33.77 cm in 2WAP, and
the highest but was not significantly (P > 0.05) different from 225kg/ha NPK(15-15-15)
and 5 t/ha Chicken manure + 112.5 kg/ha NPK(1515-15) but was significantly (P < 0.05)
different from the rest of the treatments. 10 t/ha Chicken manure again recorded the
tallest plants at 3WAP, 4WAP and 5SWAP of which it was significantly (P < 0.05) higher
than the rest at 5WAP. 5 t/ha Chicken manure + 112.5 kg/ha NPK(15-15-15), 225 kg/ha
NPK(15-15-15) + 60 kg/ha Mono potassium phosphate, and 60 kg/ha Mono potassium
phosphate were all significantly (P < 0.05) different from the Control (No fertilizer

application) at all the weeks after planting.

Table 4.1 Treatment types and its effects on Plant height of Cowpea

Plant height (cm)

Treatment 2WAP 3WAP AWAP S5WAP
10 t/ha Chicken manure 33.77¢c 41.10d 53.5h 84.3c
225 kg/ha NPK (15-15-15) 31.89hc  40.61cd 51.2b 69.5b

5 t/ha Chicken manure + 112.5 kg/ha 30.58bc  36.60bc 46.6ab 67.8b
NPK (15-15-15)

60 kg/ha Mono potassium phosphate 28.89b  37.23bcd 39.7a 61.3ab
225 kg/ha NPK (15-15-15) + 60 kg/ha 30.14b  34.64ab 52.6b 66.3b
Mono potassium phosphate

No fertilizer 23.14a 31.94a 44ab 52.1a
LSD (0.05) 3.56 4.34 9.59 9.89
CV (%) 6.6 6.4 11.0 8.1

Source: Field Data, 2022

Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant
difference at 5%
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4.2 Treatment types and their effects on the number of leaves in weeks after
planting

Figure 4.1 presents the treatment types and their effects on the number of leaves from 2
to 5 weeks after planting cowpea. At 2 WAP, plants treated with 10 t/ha Chicken
manure had the highest number of leaves, followed by 225 kg/ha NPK (15-15-15) with
slight differences between 5 t/ha Chicken manure + 112.5 kg/ha NPK (15-15-15), 225
kg/ha NPK(15-15-15) + 60 kg/ha Mono potassium phosphate and 60 kg/ha Mono
Potassium phosphate. The control (no fertilizer application) had the lowest values
throughout the number of weeks after planting. The trend did not change, 10 t/ha
Chicken manure continued to have a higher number of leaves at 4WAP and 5WAP and it

was significantly (P < 0.05) higher than the other treatments.
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Source: Field Data, 2022

Figure 4.1 Treatment and its effect on the number of leaves of cowpea, 2-5 WAP
4.3 Treatment types and their effect on stem diameter of cowpea
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Table 4.2 presents the effects of treatment types on the stem diameter of the cowpea
plant. At 2WAP, 10 t/ha Chicken manure contributed to the greater stem diameter of
0.49 cm, followed by the combined effects of 5 t/ha Chicken manure + 112.5 kg/ha NPK
(15-15-15) of 0.46 cm, 225 kg/ha NPK (15-15-15) had 0.44 cm, 60 kg/ha Mono
potassium phosphate was 0.41 cm, combined effects of 225 kg/ha NPK (15-15-15) + 60
kg/ha Mono potassium phosphate was 0.43cm, and the control (no fertilizer application)
was 0.39 cm. Overall, the least significant difference (LSD) for stem diameter at 5% was
0.04, and the coefficient of variation was 5.7. At 3SWAP, 4WAP, and 5WAP, the stem
diameter of the cowpea plant increased respectively for each treatment type, with

chicken manure still being the highest contributing treatment.

Table 4.2: Treatments and their effect on stem diameter of Cowpea

Stem diameter (cm)

Treatment 2WAP  3WAP AWAP 5WAP
10 t/ha Chicken manure 0.49d 0.69c 0.87c 0.97c
225 kg/ha NPK (15-15-15) 0.44hc 0.68c 0.84c 0.92hc

5 t/ha Chicken manure + 112.5 kg/ha NPK  0.46¢d 0.66¢ 0.76b 0.91bc
(15-15-15)

60 kg/ha Mono potassium phosphate 0.41ab  0.57ab 0.69ab 0.78a
225 kg/ha NPK (15-15-15) + 60 kg/ha 0.43bc  0.62bc 0.76b 0.89b
Mono potassium phosphate

No fertilizer 0.39a 0.55a 0.66a 0.75a
LSD (0.05) 0.04 0.07 0.07 0.06
CV (%) 5.7 6.3 5.1 4.2

Source: Field Data, 2022
Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant

difference at 5%
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4.4 Treatment types and their effect on the number of branches per plant

Table 4.3 indicates the treatment types and the number of branches of the cowpea plant.
At 3WAP, 225 kg/ha NPK (15-15-15) treatment contributed the highest number of
branches of the cowpea plant of 4.50, followed by the combined effects of 225 kg/ha
NPK (15-15-15) + 60 kg/ha Mono potassium phosphate of 4.33. However, 10 t/ha
Chicken manure, combined effects of 5 t/ha Chicken manure + 112.5 kg/ha NPK (15-15-
15), and 60 kg/ha Mono potassium phosphate all contributed the same effect of 4.25, and
those cowpea plants without the application of any treatment had the lowest number of
branches of 3.33. There was a corresponding increase in the number of branches of the
cowpea plant on the 4WAP and 6WAP of the cowpea plants. However, there was no
significantly different (P > 0.05) between the various types of treatment applications and

the number of branches.

Table 4.3: Treatment types and Number of branches per plant of cowpea

Number of branches per plant

Treatment 3SWAP 4AWAP 6WAP
10 t/ha Chicken manure 4.25b 4.58a 5.00a
225 kg/ha NPK (15-15-15) 4.50b 5.00a 4.83a
5 t/ha Chicken manure + 112.5 kg/ha NPK  4.25b 4.58a 4.92a
(15-15-15)

60 kg/ha Mono potassium phosphate 4.25b 4.68a 4.75a
225 kg/ha NPK (15-15-15) + 60 kg/ha 4.33b 4.92a 5.17a
Mono potassium phosphate

No fertilizer 3.33a 4.25a 4.50a
LSD (0.05) 0.79 NS NS
CV (%) 10.5 11.5 9.0

Source: Field Data, 2022

Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant
difference at 5%.
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4.5 Treatment types and their effects on the canopy width of cowpea

Table 4.4 presents the treatment types and their effects on the canopy width of the cowpea
plant. With the canopy width of the cowpea plant, 10 t/ha chicken manure contributed the
highest which was 49.27 cm on 3WAP, followed by 225 kg/ha NPK (15-15-15) of 48.43 cm
on the same 3WAP. The next highest contributor was the combined application of 225 kg/ha
NPK (15-15-15) + 60 kg/ha Mono potassium phosphate of 45.04 cm, for both 5 t/ha Chicken
manure + 112.5 kg/ha NPK (15-15-15) was 44.44 cm, 60 kg/ha Mono potassium phosphate
was 43.32 cm, and the control (no fertilizer application) was 39.25 cm. At 4 and 5 WAP,
there was a corresponding increase in the canopy width of the cowpea plant, with 10 t/ha
Chicken manure still the highest with a figure of 111.6 cm at 5SWAP, a combination of 225
kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate followed with 106.0 cm, 225
kg/ha NPK (15-15-15) and 60 kg/ha Mono potassium phosphate on 5WAP had 98.0 cm and
98.0 cm respectively. Also, a combination of 10 t/ha Chicken manure + 112.5 kg/ha NPK

(15-15-15) was 82.9 cm, and the control had 78.7 cm which was the lowest.

Table 4.4 Treatment types and canopy width of cowpea

Canopy width (cm)

Treatment 3WAP  4AWAP SWAP
10 t/ha Chicken manure 49.27b 59.2a 111.6¢
225 kg/ha NPK (15-15-15) 48.43b 61.9a 98.0bc
5 t/ha Chicken manure + 112.5 kg/ha NPK 44.44ab 60.8a 82.9ab
(15-15-15)

60 kg/ha Mono potassium phosphate 43.32ab  58.7a 98.0ab
225 kg/ha NPK (15-15-15) + 60 kg/ha Mono ~ 45.04ab 65.2a 106.0c
potassium phosphate

No fertilizer 39.25a 55.8a 78.7a
LSD (0.05) 6.31 NS 18.41
CV (%) 7.7 13.7 10.8

Source: Field Data, 2022
Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant

difference at 5%
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4.6 Treatment types and their effects on the number of Days to 50% flowering

Figure 4.2 indicates the treatment types and their effects on the number of days to 50%
flowering of the cowpea plant. Cowpea plant with no fertilizer application has the
highest number of days to 50% flowering, followed by the combination of 225 kg/ha
NPK (15-15-15) + 60 kg/ha Mono potassium phosphate, 60 kg/ha Mono potassium
phosphate, 225 kg/ha NPK (15-15-15), a combination of 5 t/ha Chicken manure + 122.5
kg/ha NPK (15-15-15) and 10 t/ha Chicken manure in that order had the least days to

obtain 50% flowering of the cowpea plant.
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Figure 4.2: Treatments and Days to 50% flowering of Cowpea
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4.7 Treatment types and their effect on the number of pods per plant and the
number of filled and unfilled pods per plot

Table 4.5 presents the treatment types and their effects on yield parameters such as the
number of pods per plant and, the number of filled and unfilled pods per plot of Cowpea.
In terms of the number of pods per plot, 10 t/ha Chicken manure was 18.17, 225 kg/ha
NPK (15-15-15) had 19.25, a combination of 5 t/ha Chicken manure + 112.5 kg/ha NPK
(15-15-15) was 14.00, 60 kg/ha Mono potassium phosphate 12.58, a combination of 225
kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate was 16.58, and without

fertilizer application was 8.67.

The number of filled pods per plot indicates 10 t/ha Chicken manure was 21.0, 225 kg/ha
NPK (15-15-15) was 23.3, a combination of 5 t/ha Chicken manure + 112.5 kg/ha NPK
(15-15-15) was 17.7, 60 kg/ha Mono potassium phosphate was 12.3, 225 kg/ha NPK (15-
15-15) + 60 kg/ha Mono potassium phosphate was 20.7, and no fertilizer application was
19.3. Also, the number of unfilled pods per plot showed 10 t/ha Chicken manure was
38.3, 225 kg/ha NPK (15-15-15) was 52.0, a combination of 5 t/ha Chicken manure +
112.5 kg/ha NPK (15-15-15) was 35.3, 60 kg/ha Mono potassium phosphate was 23.3, a
combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate was
36.0, and 22.7 for those with no fertilizer application to the cowpea plant. There was no

significant difference at the 5% level of significance.
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Table 4.5: Treatment types and their effect on yield and yield component of

Cowpea

Treatment Number of  No. of filled No. unfilled
pods/plant pods/plot pods/plot

10 t/ha Chicken manure 18.17c 21.0a 38.3bc

225 kg/ha NPK (15-15-15) 19.25¢ 23.3a 52.0c

5 t/ha Chicken manure + 112.5 kg/ha 14.00b 17.7a 35.3ab

NPK (15-15-15)

60 kg/ha Mono potassium phosphate 12.58ab 12.3a 23.3ab

225 kg/ha NPK (15-15-15) + 60 kg/ha 16.58bc 20.7a 36.0ab

Mono potassium phosphate

No fertilizer 8.67a 19.3a 22.7a

LSD (0.05) 4.10 NS 15.07

CV (%) 15.2 27.0 23.9

Source: Field Data, 2022

Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant
difference at 5%

4.8 Treatment types and their effects on pod length, number of seeds per pod and,
pod weight per plot

Table 4.6 indicates the treatment types and yield components such as pod length,
Number of seeds per pod and pod weight of cowpea. For pod length, 10 t/ha Chicken
manure was 14.60 cm, 225 kg/ha NPK (15-15-15) 14.03 cm, a combination of 5 t/ha
Chicken manure + 112.5 kg/ha NPK (15-15-15) was 14.66 cm, 60 kg/ha Mono
potassium phosphate had 14.08 cm, a combination of 225 kg/ha NPK (15-15-15) + 60
kg/ha Mono potassium phosphate was 14.08 cm, and with no fertilizer was 13.28 cm.

For the number of seeds per pod, 10 t/ha Chicken manure was 11.79, 225 kg/ha NPK

(15-15-15) 10.59, 5 t/ha Chicken manure + 112.5 kg/ha NPK (15-15-15) had 11.55, 60
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kg/ha Mono potassium phosphate was 10.09, a combination of 225 kg/ha NPK (15-15-
15) + 60 kg/ha Mono potassium phosphate was 9.7g, and without fertilizer application
was 9.38. For pod weight per plot, 10 t/ha Chicken manure was 2077g, 225 kg/ha NPK
(15-15-15) had 17929, a combination of 5t/ha Chicken manure + 112.5 kg/ha NPK (15-
15-15) was 1657g, 60 kg/ha Mono potassium phosphate 10989, a combination of 225
kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate was 18079, and with no

fertilizer application pod weight was 748g.

Table 4.6: Treatment types and their effects on yield and yield component of

cowpea

Treatment Pod length  Number of  Pod weight
(cm) Seeds per  per plot (g)

pod

10 t/ha Chicken manure 14.60a 11.79c 2077c

225 kg/ha NPK (15-15-15) 14.30a 10.59abc 1792c

5 t/ha Chicken manure + 112.5 kg/ha 14.66a 11.55bc 1657bc

NPK (15-15-15)

60 kg/ha Mono potassium phosphate 14.08a 10.09abc 1098ab

225 kg/ha NPK (15-15-15) + 60 kg/ha 14.08a 9.75ab 1807c

Mono potassium phosphate

No fertilizer 13.28a 9.38a 748a

LSD (0.05) NS 2.03 608

CV (%) 54 10.6 21.8

Source: Field Data, 2022

Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant

difference at 5%
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4.9 Treatment types and their effects on 100 - seed weight(g). Seed weight per
plot(g) and yield(tons/ha)

Table 4.7 presents the treatment types and their effects on Cowpea yield and its yield
parameters. In terms of 100 - seed weight of cowpea, 10 t/ha Chicken manure had
93.98g, 225 kg/ha NPK (15-15-15) was 91.42g, a combination of 5 t/ha Chicken manure
+ 112.5 kg/ha NPK (15-15-15) was 90.33g, 60 kg/ha Mono potassium phosphate was
91.05g, a combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium
phosphate was 89.75¢g and with no fertilizer was 88.18g. For seed weight per plot, 10
t/ha Chicken manure was 1427¢g, 225 kg/ha NPK (15-15-15) was 1189g, a combination
of 5 t/ha Chicken manure + 112.5 kg/ha NPK (15-15-15) was 1129¢g, 60 kg/ha Mono
potassium phosphate was 6929, a combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha

Mono potassium phosphate was 1297¢, and no fertilizer was 553g.

For cowpea seeds yield in tons per hectare showed 10 t/ha Chicken manure was 14.27
t/ha, 225 kg/ha NPK (15-15-15) was 11.89 t/ha, a combination of 5 t/ha Chicken manure
+ 112.5 kg NPK (15-15-15) was 11.29 t/ha, 60 kg/ha Mono potassium phosphate was
6.38 t/ha, a combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium
phosphate was 12.97 t/ha, and without fertilizer application, cowpea yield in tons per

hectare was 6.08 t/ha which was considered to be the lowest.
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Table 4.7: Treatment types and their effects on yield and yield components of

Cowpea

Treatment 100-seed  Seed weight Yield
weight (g) perplot(g) (tons/ha)

10 t/ha Chicken manure. 93.98a 14270 14.27b

225 kg/ha NPK (15-15-15). 91.42a 1189b 11.89b

5 t/ha Chicken manure + 112.5 kg/ha 90.33a 1129b 11.29b

NPK (15-15-15).

60 kg/ha Mono potassium phosphate. 91.05a 692a 6.38a

225 kg/ha NPK (15-15-15) + 60 kg/ha 89.75a 1297b 12.97b

Mono potassium phosphate.

No fertilizer. 88.18a 553a 6.08a

LSD (0.05) NS 398.8 4.09

CV (%) 3.7 20.9 21.5

Source: Field Data, 2022

Means followed by or sharing the same letters within a column are not significantly
different at 5% level of significance; CV=coefficient of variation, LSD=least significant
difference at 5%

41



CHAPTER FIVE
DISCUSSION

5.1 Effect of Soil Amendments on Vegetative Growth of Cowpea

The results indicated that soils amended with 10 t/ha chicken manure, 225 kg/ha NPK
(15-15-15), 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate, 60 kg/ha
Mono potassium phosphate and a combination of 5 t/ha chicken manure and 112.5 kg/ha
NPK (15-15-15) all help improved the soil nutrients and composition which influenced
the vegetative growth of the cowpea than the Control (No Fertilizer application). From
the study, the results showed that 10 t/ha Chicken manure amendment produced the
tallest plants and highest number of leaves per plant at all the weeks after planting
(WAP) and was found to be contributing significantly different (P < 0.05) from some
treatments to the growth in height and the number of leaves of the cowpea plant. This
was found to share similarities with studies of Alan (1993) whose findings equally
reported that all agricultural systems include harvesting crops, which removes minerals
from the soil, and if these nutrients are not replaced, crop growth and vyields will

eventually decrease.

Grindlay (1997) and Kaviraja (2017) also talked about how plant height and the number
of primary and secondary branches per plant of several legumes have been reported to be
significantly and favourably changed by the administration of nitrogen fertilizer because
of its effects on the leaf area index and subsequently light absorption, playing a crucial
role in plant growth. Again, findings from the study revealed soil amendments
influenced the number of leaves weeks after planting. Results showed the number of
leaves of cowpea plant increment depends on the type of treatment application. The

treatment that contributed to the highest number of leaves was 10 t/ha Chicken manure
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followed by 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate which
was noted to have contributed to the increased number of leaves at 5SWAP, and the
treatment that contributed the least number of leaves was the control (no fertilizer
application) which was the lowest throughout the weeks. This goes to confirm the fact
that, soil amendments or treatments contribute to improving soil quality and fertility and
hence helped in crop growth. Subsequently, from the study, soil amendments were
found to influence the stem diameter of the cowpea plant. For example, 10 t/ha Chicken
manure contributed to a greater stem diameter of 0.49 cm, at 2WAP and on 3WAP
increased the stem diameter to 0.69 cm, 4WAP to 0.87 cm, and at SWAP, it was further
increased to 0.97 cm which gives a clear indication of the contributions of soil
amendments to the vegetative growth of the cowpea plant. But when this was compared
to the cowpea plant without fertilizer application a greater variation in the stem diameter

of which a significant difference (P < 0.05) was obtained.

Because there was about a point variation in stem diameter on 2WAP and this almost
doubled the stem diameter of the cowpea plant in 3WAP which clearly showed the vast
influence of soil amendments on the vegetative growth of the cowpea. This gain was
found to relate to the studies of Kaviraja (2017) about how plant height and the number
of primary and secondary branches per plant of several legumes have been reported to be
significantly and favourably changed by the administration of nitrogen fertilizer.
Findings from the study further revealed that soil amendments and treatment types
influenced the number of branches of the cowpea. At 3WAP, 225 kg/ha NPK (15-15-15)
treatment contributed the highest number of branches 4.50, followed by the combined
effects of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate of 4.33.

However, other treatment types such as 10 t/ha Chicken manure, combined effects of 5
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t/ha Chicken manure + 112.5 kg/ha NPK (15-15-15), and 60 kg/ha Mono potassium
phosphate all contributed the same effect of 4.25, and those cowpea plants without the
application of any treatment had 3.33, which was found to be the least. There was a
corresponding increase in the number of branches of the cowpea plant from 4WAP to
6WAP of the cowpea plants. This could equally be related to the studies of Alan (1993);
Grindlay (1997) and Kaviraja (2017). Additionally, the study further revealed that soil
amendment types influenced the canopy width of the cowpea plant. Findings indicate
that although 10 t/ha Chicken manure contributed the highest canopy width at 3WAP,
but was not significantly different (P > 0.05) from the rest except the Control (no
fertilizer application). At 3WAP 225 kg/ha NPK (15-15-15) and 225 kg/ha NPK (15-15-
15) + 60 kg/ha Mono potassium phosphate, were second and third respectively. 5 t/ha
Chicken manure + 1125 kg/ha NPK (15-15-15), and 60 kg/ha Mono potassium

phosphate followed but there was no significant difference (P > 0.05) between them.

However, the cowpea plant without fertilizer application was the least, and this equally
goes to confirm the previous argument of the influence of soil amendments and
treatments on the vegetative growth of the cowpea plant. On the subsequent application
at 4AWAP and 5WAP, there was a corresponding increase in the canopy width of the
cowpea plant, with 10 t/ha chicken manure still being the highest followed by the
combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate, 225
kg/ha NPK (15-15-15) and 60 kg/ha Mono potassium phosphate as well as a combination
of 5 t/ha Chicken manure + 112.5 kg/ha NPK (15-15-15). But cowpea plants with no
fertilizer application had the least influence on the canopy width throughout the weeks.
This was found to share similarities with studies of Akinsanmi (2000) whose findings

equally reported that, there are several different ways that soil fertility is lost, including
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crop removal, erosion, leaching, burning, oxidation, and decrease of organic matter and
if these nutrients are not replaced, crop growth and yields will eventually decrease.
Grindlay (1997) and Kaviraja (2017) also talked about how several primary and
secondary branches per plant of several legumes have been significantly and favourably
increased by the administration of nitrogen fertilizer because of its effects on the leaf

area index and subsequently light absorption, playing a crucial role in plant growth.

5.2 Effects of Soil Amendments on Flowering of Cowpea

Good vyield of cowpea depends heavily on soil fertility, and soil amendments and
treatments such as 10 t/ha chicken manure, 225 kg/ha NPK (15-15-15), 225 kg/ha NPK
(15-15-15) + 60 kg/ha Mono potassium phosphate, 60 kg/ha Mono potassium phosphate
and a combination of 5 t/ha Chicken manure and 112.5 kg/ha NPK (15-15-15) all
contributed significantly to improving the soil fertility and hence good yields than the
control (no fertilizer application). From the study, the treatment types and days to 50%
flowering of the cowpea plant showed cowpea plants with no fertilizer application had
the highest number of days to 50% flowering. This means that cowpea plants that lacked
soil amendments and treatments take a long period before they start flowering, and this
could be attributed to the depletion of soil nutrients to support the growth and flowering
of the cowpea plant. However, other soil amendments such as the combination of 225
kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate, 60 kg/ha Mono potassium
phosphate, and 225 kg/ha NPK (15-15-15) have a medium number of days to flowering.
Comparing these soil amendments to those without any soil amendments showed clearly
that cowpea plants with soil amendments start flowering earlier than those without any
form of soil amendments. Notwithstanding, soil amendments such as 10 t/ha Chicken

manure, as well as a combination of 5 t/ha Chicken manure + 112.5 kg/ha NPK (15-15-
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15), have the least number of days to 50% flowering. This indicates that soil
amendments such as 10 t/ha Chicken manure contributed more significantly to the
flowering of the cowpea plant than other amendments as they had an early flowering
period for cowpea plants than other soil amendments. This was found to relate to the
studies of Bot and Benites (2005); Reyhan and Amiraslani (2006); Obalum et al. (2011);
and Obalum et al. (2017), whose findings indicate that the crucial component in the
management of soils, particularly tropical soils, is an organic matter of which chicken
manure is one of the best sources and, influences many of the physical, chemical, and
biological processes that characterize soil productivity, making it a good indicator of soil

quality for the cowpea plant.

5.3 Effect of Soil Amendments on Yield and yield components of Cowpea

Findings further revealed that soil amendments influenced the yield parameters of the
cowpea. Results showed the number of pods per cowpea plant with 225 kg/ha NPK (15-
15-15) being the highest, followed by 10 t/ha Chicken manure, and 225 kg/ha NPK (15-
15-15) + 60 kg/ha Mono potassium phosphate. Although the differences were not
significant (P > 0.05) to each other, it was significantly higher (P < 0.05) than the rest,
especially the control (no fertilizer application). This confirms the study of Reyhan and
Amiraslani, (2006); Obalum et al, (2011); Bot and Benites, (2005); Obalum et al. (2017)
which talks about chicken manure not only supplying cowpea with nutrients but also
improving the physical, chemical and biological processes which help in nutrients
absorption by the plant for higher yield. A study by Ayodele and Oso (2014) also
confirms that Cowpea vyield is increased by adding phosphorus, which increases the

number of pods per plant, the number of seeds per pod, and the mean seed weight.
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Other soil amendments such as 60 kg/ha Mono potassium phosphate and a combination
of 112.5 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate were equally
found to have a significant difference (P < 0.05) over the Control (no fertilizer
application) on the number of pods per cowpea plant though it did not have the same
effects as that of 225 kg/ha NPK (15-15-15), 10 t/ha Chicken manure, and 225 kg/ha
NPK (15-15-15) + 60 kg/ha Mono potassium phosphate. This goes to confirm Sanginga
et al. (2000) about Phosphorus deficiency in tropical soils and the crucial role
phosphorus plays in root formation and the growth of the rhizobium bacteria when
applied, which fixes nitrogen to improve the yield of cowpea. Also, findings further
revealed that the number of filled pods per plot indicates 225 kg/ha NPK (15-15-15) had
the highest number of filled pods compared to other soil amendments but was not
significantly different (P > 0.05) from the other soil amendment and the control (no
fertilizer application). This confirms Akinsanmi's (2000), study that the use of fertilizer

brings about an increase in crop yield.

Mono Potassium phosphate had the least number of filled pods per plant. This still
affirmed the previous assertion by Sanginga et al. (2000) whose findings indicate that
phosphorus does not necessarily increase the number of filled pods or yield but plays a
vital role in root formation and the growth of the rhizobium bacteria when applied, which
fix nitrogen in the soil for plant growth. Regarding the treatment types and their effect on
pod length, there was no significant difference (P > 0.05) in all the soil amendments
including the control (no fertilizer application). 5 t/ha Chicken manure + 112.5 kg/ha
NPK (15-15-15), was the highest followed by 10 t/ha Chicken manure, 225 kg/ha NPK
(15-15-15), and others such as the 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono

potassium phosphate, 60 kg/ha Mono potassium phosphate and Control (no fertilizer
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application). This affirmed the previous assertion by Ayoola, and Makinde (2007), which
state that by using balanced NPK fertilization like NPK (15:15:15) in conjunction with
chicken manure amendments, high and sustained crop yields can be achieved which
Yogodin (1984) and Asubonteng (1997) made a similar assertion that combined benefits
of mineral fertilisers and poultry manure are better than either of them utilised alone at
varying rates of application. Again, in terms of the number of seeds per pod, 10 t/ha
Chicken manure was the highest, followed by 5 t/ha Chicken manure + 112.5 kg/ha NPK
(15-15-15), 225 kg/ha NPK (15-15-15), which were not significantly (P>0.05) different
from each other but significantly (P<0.05) different from 60 kg/ha Mono potassium
phosphate, and a combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium
phosphate in that order with cowpea plant without fertilizer application recording the
lowest number of seeds per pod. With regard to pod weight, 10 t/ha Chicken manure was
still the highest followed by 225 kg/ha NPK (15-15-15), a combination of 5 t/ha Chicken
manure + 112.5 kg/ha NPK (15-15-15), 60 kg/ha Mono potassium phosphate, and a

combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate.

Additionally, findings from the study further revealed that the treatment types and
cowpea yield parameters showed that in terms of 100-seed weight of cowpea, 10 t/ha
Chicken manure contributed the highest of about 93.98g, followed by 225 kg/ha NPK
(15-15-15), 60 kg/ha Mono potassium phosphate, a combination of 5 t/ha Chicken
manure + 112.5 kg/ha NPK (15-15-15), and combination of 225 kg/ha NPK (15-15-15) +
60 kg/ha Mono potassium phosphate. The cowpea plant with the poorest quantity of
seeds, pod weight and 100-seed weight was the one with no fertilizer application. This
could be attributed to the fact that soil fertility depletion generally affects plant seed

guantity and quality and therefore could be the reason for cowpea without fertilizer
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application to have lower seed per pod, lower pod weight and lower 100-seed weight as
compared to those with the application of organic and inorganic fertilizers. This was
however found to share similarities with studies of Bot and Benites (2005); Obalum et al.
(2011); Obalum et al. (2017); Petersen et al. (2007); Kannan and Saravanan (2006) and
Sommer et al. (2013) which findings indicate that the crucial component in the
management of soils, particularly tropical soils, is organic matter content and applying
chicken manure is a significant way to recycle nutrients in the soil which influences
many of the physical, chemical, and biological processes that characterize soil
productivity, making it a good indicator of soil quality. However, a large portion of the
nutrients in the manure are bound to the organic component and must undergo
decomposition to be transformed into inorganic forms that plants may absorb for growth

and yield.

Findings further revealed that seed weight per plot indicates 10 t/ha Chicken manure
contributed the highest seed weight per plot which was not significantly different (P >
0.05) from 225 kg/ha NPK (15-15-15), a combination of 5 t/ha Chicken manure + 112.5
kg/ha NPK(15-15-15) and 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium
phosphate, but was significantly (P < 0.05) higher than 60 kg/ha Mono potassium
phosphate and the control (no fertilizer application). In terms of overall yield in tons per
hectare, results showed 10 t/ha Chicken manure contributed the highest yield of cowpea
but was not significantly different from 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono
potassium phosphate, 225 kg/ha NPK (15-15-15), a combination of 5 t/ha Chicken
manure + 112.5 kg/ha NPK (15-15-15), in that order. All the amendments were
significantly (P<0.05) higher than 60 kg/ha Mono potassium phosphate and the control

(no fertilizer application). However, cowpea plants without fertilizer application
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contributed the lowest cowpea yield in tons per hectare. This could equally be attributed
to the same reasons for soil nutrient depletion, and poor soil nutrient quality and quantity
which could have contributed to the poor yield of the cowpea. But soil amendments such
as 10 t/ha Chicken manure, 225 kg/ha NPK (15-15-15), a combination of 5 t/ha Chicken
manure + 112.5 kg/ha NPK (15-15-15), 60 kg/ha Mono potassium phosphate, and a
combination of 225 kg/ha NPK (15-15-15) + 60 kg/ha Mono potassium phosphate
contributed the higher yield because they complemented the soil constituents and
improved on the nutrients of the soil, and thus contributed to the increased yield of

cowpea.

This was found related to the study of Petersen et al. (2007); Obalum et al. (2011);
Sommer et al. (2013) and Tajudeen & Babajide (2018) who indicate that the crucial
component in the management of soils, particularly tropical soils, is organic matter
content and stated that, applying chicken manures is a significant way to recycle
nutrients in the soil and addition of organic amendments corresponds in most cases to a
recycling process, which cannot compensate for nutrients exported through crop products
as well. Ntare et al. (2016) and Nwokwu (2020) studies which reported that the use of
external inputs such as inorganic plant nutrients or local sources of P such as phosphate
rock are essential requirements for soil productivity and improve the yield of crops such

as cowpea.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

In conclusion, the study demonstrated the positive impact of soil amendments on the
growth and yield of cowpea. Chicken manure at a rate of 10 t/ha, in particular, showed
significant benefits in terms of plant development and productivity. These findings
suggest that policymakers and agricultural stakeholders should encourage farmers to use
organic fertilizers like chicken manure instead of costly and scarce inorganic fertilizers.
This can be achieved through education and awareness programs to promote sustainable

and environmentally friendly agricultural practices.

6.2 Recommendations

Based on the study results, the following recommendations were made:

1. Farmers should consider using chicken manure, either alone or in combination with
NPK fertilizer, as an effective soil amendment for cowpea cultivation. This can lead
to improved vegetative growth and higher yields.

2. Agricultural extension services should promote and educate farmers about the
benefits of utilizing organic and inorganic soil amendments, emphasizing the use of
chicken manure in particular.

3. Further research is recommended to investigate the long-term effects of different soil
amendment combinations on cowpea cultivation, including their impact on soil
fertility, crop rotation, and overall sustainability.

4. The Ministry of Food and Agriculture through the central government should take

steps to establish a production plant of organic fertilizers and also include more
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organic fertilizers (chicken manure) in Fertilizer Subsidy Programme to support
cowpea farmers to help increase the production of cowpea in the country.

5. Policymakers and stakeholders in the agricultural sector should develop supportive
policies and initiatives to encourage the adoption of organic fertilizers like chicken
manure, aiming to reduce reliance on costly and limited supplies of inorganic
fertilizers.

By implementing these recommendations, farmers can enhance their cowpea production,

improve soil health, and contribute to more sustainable agricultural practices.
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APPENDICES

APPENDIX 1: ANALYSIS OF VARIANCE TABLE FOR PLANT HEIGHT

AT WEEK TWO
Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 18.357 9.178 2.39
Treatment 5 197.851 39.570 10.30 0.001
Residual 10 38.401 3.840
Total 17 24.955

Coefficient of variation: 6.6%

APPENDIX 2: ANALYSIS OF VARIANCE TABLE FOR PLANT HEIGHT

AT WEEK THREE
Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 12.821 6.411 1.12
Treatment 5 183.611 36.722 6.44 0.006
Residual 10 56.989 5.699
Total 17 253.422

Coefficient of variation: 6.4%
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APPENDIX 3: ANALYSIS OF VARIANCE TABLE FOR PLANT HEIGHT

AT WEEK FOUR
Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 209.90 104.95 3.78
Treatment 5 447.44 89.49 3.22 0.054
Residual 10 277.84 27.78
Total 17 935.18

Coefficient of variation: 11%

APPENDIX 4: ANALYSIS OF VARIANCE TABLE FOR PLANT HEIGHT

AT WEEK FIVE

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 110.57 55.28 1.87
Treatment 5 1687.32 337.46 11.43 <.001
Residual 10 295.27 29.53
Total 17 2093.16

Coefficient of variation: 8.1 %
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APPENDIX 5: ANALYSIS OF VARIANCE TABLE FOR STEM DIAMETER

AT WEEK TWO
Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.0010111 0.0005056 0.82
Treatment 5 0.0199778 0.0039956 646 0.006
Residual 10 0.0061889 0.0006189
Total 17 0.0271778

Coefficient of variation: 5.7%

APPENDIX 6: ANALYSIS OF VARIANCE TABLE FOR STEM DIAMETER

AT WEEK THREE
Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.002011 0.001006 0.63
Treatment 5 0.050428 0.010086 6.33 0.007
Residual 10 0.015922 0.001592
Total 17 0.068361

Coefficient of variation: 6.3%

73



APPENDIX 7: ANALYSIS OF VARIANCE TABLE FOR STEM DIAMETER

AT WEEK FOUR

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.000633 0.000317 0.21
Treatment 5 0.104317 0.020863 13.64 <.001
Residual 10 0.015300 0.001530
Total 17 0.12250

Coefficient of variation: 5.1%

APPENDIX 8: ANALYSIS OF VARIANCE TABLE FOR STEM DIAMETER

AT WEEK FIVE

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.001878 0.000939 0.69
Treatment 5 0.113161 0.022632 16 <.001
Residual 10 0.013589 0.001359
Total 17 0.128628

Coefficient of variation: 4.2%
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APPENDIX 9: ANALYSIS OF VARIANCE TABLE FOR THE NUMBER OF

BRANCHES AT WEEK THREE
Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.0486 0.0243 0.13
Treatment 5 2.5590 0.5118 2.68 0.087
Residual 10 1.9097 0.1910
Total 17 45174

Coefficient of variation: 10.5%

APPENDIX 10: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF

BRANCHES AT WEEK FOUR
Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 1.3878 0.6939 2.40
Treatment 5 1.0840 0.2168 0.75 0.604
Residual 10 2.8889 0.2889
Total 17 5.3607

Coefficient of variation: 11.5%

75



APPENDIX 11: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF

BRANCHES AT WEEK FIVE

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.9653 0.4826 2.53
Treatment 5 0.7778 0.1556 0.81 0.566
Residual 10 1.9097 0.1910
Total 17 3.6527

Coefficient of variation: 9.0%

APPENDIX 12: ANALYSIS OF VARIANCE TABLE FOR CANOPY WIDTH AT

WEEK THREE
Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 11.54 5.77 0.48
Treatment 5 198.40 39.68 3.29 0.052
Residual 10 120.65 12.06
Total 17 330.59

Coefficient of variation: 7.7%
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APPENDIX 13: ANALYSIS OF VARIANCE TABLE FOR CANOPY WIDTH AT

WEEK FOUR
Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 37.00 18.50 0.27
Treatment 5 152.18 30.40 0.45 0.807
Residual 10 681.26 68.13
Total 17 870.44
Coefficient of variation: 13.7%

APPENDIX 14: ANALYSIS OF VARIANCE TABLE FOR CANOPY WIDTH AT

WEEK FIVE
Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 521.6 260.8 2.55
Treatment 5 2774.2 554.8 5.42 0.011
Residual 10 1023.6 102.4
Total 17 4319.5
Coefficient of variation: 10.8%
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APPENDIX 15: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF

LEAVES AT WEEK TWO

Source of  Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.

Replication 2 0.02569 0.1285 0.33

Treatment 5 4.3924 0.8785 2.27 0.126

Residual 10 3.8681 0.38 68

Total 17 8.5174

Coefficient of variation: %

APPENDIX 16: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF

LEAVES AT WEEK THREE

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 22.799 11.399 3.65
Treatment 5 27.944 5.589 1.79 0.203
Residual 10 31.243 3.124
Total 17 81.986

Coefficient of variation: 12.8%
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APPENDIX 17: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF

LEAVES AT WEEK FOUR

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 257.02 128.51 4.36
Treatment 5 250.08 50.02 1.70 0.223
Residual 10 295.02 29.50
Total 17 802.13
Coefficient of variation: 11.1%

APPENDIX 18: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF

LEAVES AT WEEK FIVE

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 115.965 57.983 941
Treatment 5 148.101 29.620 4.81 0.017
Residual 10 61.618 6.162
Total 17 325.684
Coefficient of variation: 6.3%
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APPENDIX 19: ANALYSIS OF VARIANCE TABLE FOR NUMBER OF DAYS

TO 50% FLOWERING

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 2.7778 1.3889 4.31
Treatment 5 27.1111 5.4222 16.83 <.001
Residual 10 3.2222 0.3222
Total 17 33.1111

Coefficient of variation: 12.8%

APPENDIX 20: ANALYSIS OF VARIANCE TABLE FOR THE NUMBER OF

FILLED PODS PER PLOT

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 318.11 159.06 2.43
Treatment 5 215.61 43.12 0.66 0.662
Residual 10 653.22 65.32
Total 17 1186.94

Coefficient of variation: 27.0%
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APPENDIX 21: ANALYSIS OF VARIANCE TABLE FOR THE NUMBER OF

UNFILLED PODS PER PLOT

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 192.44 96.22 1.40
Treatment 5 1765.61 353.12 5.15 0.014
Residual 10 686.22 68.62
Total 17 2644.28
Coefficient of variation: 23.9%

APPENDIX 22: ANALYSIS OF VARIANCE TABLE FOR THE NUMBER OF

PODS PER PLANT

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 159.812 79.906 15.67
Treatment 5 232.365 46.473 9.12 0.002
Residual 10 50.979 5.098
Total 17 443.156
Coefficient of variation: 15.2%
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APPENDIX 23: ANALYSIS OF VARIANCE TABLE FOR POD LENGTH

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.3897 0.1949 0.33
Treatment 5 3.7514 0.7503 1.28 0.345
Residual 10 5.8641 0.5864
Total 17 10.0052

Coefficient of variation: 5.4%

APPENDIX 24: ANALYSIS OF VARIANCE TABLE FOR POD WEIGHT

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 2000505. 1000252. 8.95
Treatment 5 3774791, 754958. 6.76 0.005
Residual 10 1117093. 111709.
Total 17 6892389

Coefficient of variation: 21.8%
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APPENDIX 25: ANALYSIS OF VARIANCE TABLE FOR THE NUMBER OF

SEEDS PER POD

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 0.537 0.268 0.22
Treatment 5 14.265 2.853 2.29 0.124
Residual 10 12.450 1.245
Total 17 27.251

Coefficient of variation: 10.6%

APPENDIX 26: ANALYSIS OF VARIANCE TABLE FOR 100-SEED WEIGHT

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 65.85 32.93 2.94
Treatment 5 56.23 11.25 1.00 0.464
Residual 10 112.10 11.21
Total 17 234.18

Coefficient of variation: 3.7%
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APPENDIX 27: ANALYSIS OF VARIANCE TABLE FOR SEED WEIGHT PER

PLOT (GRAMS)

Source of Degree of Sum of Mean \ F
Variation Freedom Squares Square Value Prob.
Replication 2 656482. 328241. 6.83
Treatment 5 1812731. 362546. 7.55 0.004
Residual 10 480440. 48044.
Total 17 2949653.

Coefficient of variation: 20.9%

APPENDIX 28: ANALYSIS OF VARIANCE TABLE FOR SEED WEIGHT IN

TONS PER HECTARE

Source of Degree of Sum of Mean \Y/ F
Variation Freedom Squares Square Value Prob.
Replication 2 65.567 32.784 6.46
Treatment 5 178.400 35.689 7.03 0.005
Residual 10 50.748 5.075
Total 17 294.715

Coefficient of variation: 21.5%
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