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ABSTRACT 

In Cameroon, vegetable production is an important socio-economic activity among small scale 

farmers. However, due to some natural and man-made activities vegetable yields and production 

is dwindling with worrying consequences for household food security and income of farmers. 

This study was carried out to assess the effects of different organic manures on the growth and 

yield of huckleberry (Solanum scabrum) production in the Mt. Cameroon Region. The study 

employed a randomized complete block design with four replicates on 12 plots of 2m by 2m 

each.  The treatments included 0.17 tonha-1 of poultry manure, 0.17 tonha-1 of pig manure and 

0.017 tonha-1 of cow dung and no manure for the control.  The manures were collected from 

local farmers and the Buea Upper farms prisons. The parameters measured were plant height, 

stem diameter, number of leaves and weight of yield. The results showed that poultry manure 

highly significantly (P<0.05) affected the plant height, number of leaves, stem diameter and 

weight of huckleberry. Poultry manure recorded the maximum mean height (38.30cm), stem 

diameter (74mm) and weight (4314kg/ha). On the bases of the foregoing, the study concluded 

that poultry manure is relatively effective in enhancing growth and yield of huckleberry and can 

be recommended to farmers as the most effective organic manure in the production of 

huckleberry.  

Keywords:  Organic manure, production, huckleberry, Poultry manure, pig manure, cow 

manure, Mt. Cameroon Region. 
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CHAPTER ONE 

INTRODUCTION  

1.1.  Background to the Study   

Vegetable plays an important role in food security in many communities in the world 

(Asongwe et al., 2014).  In Cameroon, vegetable production is a significant socio-economic 

activity among small-scale farmers (Asongwe et al., 2014). However, due to some natural and 

human-made activities, vegetable yields and production is dwindling.  

Vegetables contain essential vitamins, antioxidants, minerals and plant chemicals. They also 

contain fibre and are low in calories and fat. Moreover, none has cholesterol (FAO, 1988). 

Vegetables are important sources of many nutrients, including potassium, dietary fibre, folate, 

Vitamin A and C. Diets rich in potassium helps to maintain healthy blood pressure.  Vitamin 

A for instance keeps skin and eyes healthy and helps to protect against infections.  Vitamin C 

helps to heal cuts and wounds and keeps teeth and gums healthy.  Vitamin C aids in iron 

absorption (USDA, 2015). 

There are many varieties of vegetables available and many ways to prepare, cook and serve 

them. Eating the recommended quantity of vegetables each day can reduce the risk of chronic 

diseases. Diets rich in fruit and vegetables help protect you against cancer, diabetes and heart 

disease (Ati-Duriat et al., 1999). Eating vegetable produce can cut your risk of cardiovascular 

disease, stroke and diabetes. It also protects against various forms of cancer. The USDA states 

that fruits and vegetables high in fibre can reduce chances of developing coronary heart 

disease.  

According to the Center for Disease Control and Prevention, apart from its health benefits, 

eating fruits and vegetables can make weight management more accessible. Most vegetable 

products are low in calories compared to other foods, so filling up on these foods can aid in 

weight loss or maintenance. Fruits and vegetables work as excellent substitutes in different 

recipes (Ati Duriat et al., 1999).  
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Vegetable farming is referred to as the growing of vegetables for human consumption. The 

practice probably started in several parts of the world over ten thousand years ago, with 

families growing vegetables for their own use or to trade (Thompson, 2007). 

In spite of the economic, nutritional and health importance of vegetable, its yield has been 

seriously dwindling and this threatens food security and livelihood of millions of subsistence 

farmers and their families in Africa (FAO 2010). Declining yields have been attributed to 

declining soil fertility, drought, pests and disease, and crop management factors (Wairegi and 

Van Asten, 2010). However, efforts have been made to increase the soil fertility through the 

use of inorganic fertilizers but due to its limitations of high cost, health implications and 

environmental constraints (Moyin- Jesu 2008), the use of organic manure has been encouraged 

because of its numerous and friendly benefits.. 

Organic fertilizers are readily biodegradable and do not cause environmental pollution. They 

are rich in both macro and micronutrient and are required in large quantities for the healthy 

growth and development of plants. Organic fertilization enhances soil biological activity, 

improves nutrient mobilization and soil structure and increases soil water retention.  

Furthermore, organic matter acts as a reservoir for plant nutrients and prevents loss of 

nutrients by leaching. Organic matter creates an environment that encourages beneficial soil 

organisms such as earthworms (Bhuiyan, 1994). The importance of organic manure cannot be 

overemphasized as its changes in the environment are of long-term, occurring slowly over 

time. It aims to produce food while establishing an ecological balance to preserve soil fertility 

or pest problems. The choice of poultry manure, pig and cow dung as source of organic 

materials in the research study was because of their availability in large quantities from the 

experimental location and its surrounding communities. 

1.2 Statement of the Problem 

The consumption and demand for vegetable is increasing worldwide. But due to 

anthropogenic and natural factors, vegetable production is diminishing with far reaching 

consequences for farm-dependent household incomes and food security of many communities. 

In Cameroon for instance, there is an increasing demand for the cultivation of vegetable to 

meet the needs of the urban markets. But unfortunately, vegetable is produced only by small 

scale farmers most of them women on very small pieces of land of less than 1 hectare and 

yields are usually low. 



 

3 
 

With the decline in soil fertility, the use of synthetic fertilizer in agricultural production 

increased tremendously after the green revolution (Goutam et al., 2011).  As a result, 

vegetable farmers have abused the production of vegetable because they want quick money.  

The excessive use of chemical fertilizers causes serious health implication and unforeseen 

environmental impacts (Chen, 2005). Also, the abusive use of inorganic fertilizers to achieve 

better yields without considering the side effects to consumers have caused people to shy away 

and shift demand to more organic vegetables which has little or no side effects after 

consumption and hence better living.  This study therefore attempts to assess the effects of 

different organic manure application on the growth and yield of vegetable (huckleberry).  

1.3 Objective of the Study 

The main objective of the study is to carry out a comparative study of different organic 

manure on the growth and yield of huckleberry 

 

1.3.1 The specific objectives of the study are: 

1) To assess the effect of different organic manure on the growth of huckleberry. 

2) To compare the effect of different organic manure on the yield of huckleberry. 

 

1.4 Research Questions 

1) Which of these organic manures will favor the growth of huckleberry? 

2) Which organic manure will improve on the yield of huckleberry? 

1.5 Significance of the Study 

This research has both the theoretical and practical significance.   

Theoretically, the study intends to contribute ideas in adding value to other researchers’ work 

on the study of organic manure on the yield of crops, and practically to deepen the 

understanding of farmers on the proper use and application of organic manures for the 

improvement and yield of huckleberry.  Researchers and farmers alike will benefit from the 

results, findings, and possible suggestions on how to benefit from organic manures, to increase 

the production and availability of huckleberry and to impact knowledge to the community.   It 

is anticipated that the research findings and results would contribute to the already existing 
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findings that abound or centres around the use of organic manures and to increase the 

population’s awareness on the effective use of Organic Manure. Also it will assess the effects 

of organic manure on the growth and yield of huckleberry in the Mount Cameroun region in 

order to conserve the environment and produce healthy crops or sustainability. 

1.6 Study Area  

This study was conducted from April to September 2016 at the Research farm of the Pan 

African Institute for Development West Africa (PAID-WA) Buea, South West Region of 

Cameroon. The South West Region is estimated to have a population of about 1.3 million 

inhabitants. It covers a surface area of 24,923 km² and a population density of about 75 

inhabitants/km². Latitude is 4.09-5º N of the equator and longitude 8 and 10ºE of the 

Greenwich meridian (MINEPAT, 2008). The mean annual temperature is 28°C. The relative 

humidity average is 70-80%.  While the annual sunshine lies between 900-1200 hours. Annual 

rainfall stands at about 2.000 mm (Ndam et al., 1998). Volcanic activity greatly alters and 

influences the biophysical atmosphere. The soil type is basically volcanic (Cable and Cheek, 

1998) making it suitable for agriculture. The rich  nutrients in the soil allows the cultivation of 

various crops such as tomatoes, cabbage, okra, pepper, corn, cocoyam, yams, cassava, 

plantains, beans, vegetables and even some cash crops such as palm trees, cocoa and bananas. 

The soil and climate are very supportive of vegetation and agriculture though in some areas 

digging is difficult due to the rough nature of the rocks. The vegetation is generally green 

almost throughout the year (UCCC, 2014). Figure 1 shows the map of the Buea Municipality. 

There are several types of organic manure but in this study, the researcher limited himelf to 

three types of Organic manure viz: Cow Dung, Pig manure and Poultry drooping. 
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Figure 1:  Location Map of Buea Municipality (study area)   

1.7 Organizational of the Study 

This work is composed of five chapters. The first chapter is the introduction and consists of 

the background of the study, statement of the problem, research objectives and questions, 

significance, scope, study area and definition of terms. Chapter Two is the literature review 

and theoretical framework. Chapter Three consisted of the materials and methods used to 

conduct the experiment. Chapter Four included the results of findings. Lastly, Chapter Five is 

a summary of findings, conclusion, and recommendations.  
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1.8 Definition of Key Terms 

- Crop Yield 

It is measurement often used for a cereal, grain or legume and is normally measured in 

metric tons per hectare.  It is also referred to as agriculture output. 

- Organic manure 

These are derived from animal matter, animal excreta, human excreta and vegetable 

matter.  Naturally occurring organic manure include animal waste, from meat 

processing, peat, manure slurry and guano. 

- Food Security  

According to the United States Agency for International Development (USAID, 1992), 

Food security is “when all people, at all times, have physical and economic access to 

sufficient, safe, and nutritious food to meet their dietary needs and food preferences for 

an active and healthy life”. 

- Organic Farming 

The word "organic" refers to the way farmers grow and process agricultural products, 

such as fruits, vegetables, grains, dairy products and meat.  

- Vegetable 

A plant or part of a plant used as food such as huckleberry, cabbage, potatoes or beans 

- Food safety 

Food safety is a global concern that covers a variety of different areas of everyday life.  

The Australian Institute of Food safety (2016), refers to food safety as the handling, 

preparing and storing of food in a way to best reduce the risk of individuals becoming 

sick from foodborne illness. 
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CHAPTER TWO 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

2.1 Literature  

2.1.1 Huckleberry  

2.1.1.1 Origin and morphology  

Huckleberry (Solanum scabrum), also known as garden huckleberry, is an annual or perennial 

crop (Nfor et al., 2011). The generic name Solanum is derived from the Greek word Solamen, 

which means quieting or sedative, an effect associated with medicinal properties of many 

species in this genus. The origin of the species is doubtful, but some studies by Linnaeus 

attributed it to West Africa (Lester and Daunay 2003). It occurs as a cultivated leaf vegetable 

and for dye from the berries in Sub Sahara African countries like Cameroon, Ethiopia, Liberia, 

Mozambique, Nigeria and South Africa. Outside Africa, huckleberry is naturalized in many 

countries in Europe, Asia (India, China and the Philippines), Australia, New Zealand, North 

America and the Caribbean (Fontem and Schippers, 2004). 

The leaves are usually ovate, 7–12 cm long and 5–8 cm wide, with petioles 1.5–7 cm long. 

The inflorescence is simple or sometimes branched with 9–12 flowers. The 

white corolla is stellate, 15–20 mm diam., and sometimes tinged purple and with yellow/green 

basal star. The berries are globular, 10–17 mm diam., purple-black. The seeds are 1.8–2.2 mm 

long, pale or stained purple 

2.1.1.2 Species  

There are several known species of huckleberry among which are S. scabrum, S. nigrum, S. 

opacu, S. americanum, S. villosum, S. tarderemotum, S. florulentum, S. retroflexum, S. 

grossidentatum, S. hirsutum,  S. sarrachoides, S. burbankii, S. chenopodioides, S. 

grossidentatum, S. hirsutum, S. hirtulum and S. tarderemotum (Henderson 1974, Bradley et 

al., 1979; Edmonds 1979; Symon, 1981; Edmonds and Chweya 1997).   

S. scabrum is the most intensively cultivated species for leaf cropping within the Solanum 

nigrum complex ((Edmonds and Chweya 1997; Focho et al. 2002; Fontem and Schippers 

2004; Edmonds 2006). At the moment, all African nightshades are grown from local cultivars, 

and there is no danger of genetic erosion.  The largest germplasm collection is maintained at 

https://en.wikipedia.org/wiki/Corolla_(flower)
https://en.wiktionary.org/wiki/stellate
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the University of Dschang, Cameroon. Another substantial collection is found at the Botanical 

Garden of Nijmegen University (Netherlands), and a small collection of local cultivars is 

maintained at NIHORT, Ibadan, Nigeria (Muthomi et al., 2017). 

2.1.1.3 Local names  

There are many local names given to it.  It is called Odu in Nigeria, Jamajama in Cameroon, 

Mwhaka in Tanzania, Nsusua in Ghana, Numbu in Congo DR, Nsugga in Uganda,  Soiyot in 

Kenya, Brede in Madagascar, Abriki in Chad, Urusogo in Rwanda and Isogo in Burundi,  

2.1.1.4 Nutritional Value of Vegetable 

The importance of vegetables in the human diet is universally recognized.  Vegetables are the 

main inexpensive and natural source of minerals, vitamins, fibre, and in many cases, proteins, 

that staple foods like cereals and root crops could not adequately provide.  (Coppens, 2008)  

2.1.1.5 Health benefits 

S. scabrum is widely used as a medicinal crop. Leaf extracts are used to treat certain diseases 

such as diarrhoea in children and eye infections and jaundice.  The fruits and leaves are a 

source dye. In East Africa the raw fruit is chewed and swallowed to treat stomach ulcers or 

stomach-ache. Also, infusions of leaves and seeds are rubbed onto the gums of children who 

have developed crooked teeth. Huckleberry (S. scabrum) is used as fodder for cattle and goats. 

Both the leaves and fruits are a source dyes. 

2.1.1.6 Agronomic practices 

It takes about 4–5 weeks from transplanting to the first harvest for Solanum scabrum. The 

stems are cut down to about 15 cm from the ground, allowing new side shoots to develop. The 

length of harvested shoot varies from 15–50 cm, depending on the farmer. Further harvests 

take place at 7– 14-day intervals, on average 3–5 times/plant if there is no additional manure 

or fertilizer, but large-scale commercial farmers will harvest up to 10 times.   

2.1.1.7 Diseases and pests    

Many pests and pathogens of huckleberry also occur in Solanum scabrum. A major disease is 

late blight, caused tabaci by Phytophthora infestans. Some Solanum scabrum cultivars in 

Cameroon are resistant to late blight. Another important disease is early blight (Alternaria 

solani), which occurs more in lowland regions. Prominent viral diseases are yellow-vein virus 
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(observed in Cameroon and Nigeria), probably transmitted by whitefly (Bemisia), and leaf curl 

and leaf mosaic viruses. Common insect pests are black ants, variegated grasshopper 

(Zonocerus variegatus) and beetles (Lagria spp., Podagrica spp. and Epilachna hirta). A 

traditional treatment for pests is wood ash spread onto the leaves. Problems of insects can 

generally be controlled with deltamethrin sprays. Some consumers in Cameroon regard insect 

damage on leaves as proof that insecticides have not been applied (Plant Resources of Tropical 

Africa (PROTA), 2004). 

After seed emergence, growth becomes faster. It takes about 8–11 weeks after sowing before 

the first flowers appears. Flowering occurs earlier when the seeds are sown directly than when 

transplanted. The crop continues to produce new flowers for several months. The flowers are 

mainly self-pollinated. Solanum scabrum has low levels of out-crossing, which is mainly done 

by honeybees, bumblebees and black syrphid flies etc. 

 

2.1.1.8 Breeding 

Solanum scabrum and other African nightshades are predominantly self-pollinating, although 

there are differences among species. In breeding, the absence of a self-incompatibility system 

is useful in stabilising any crossings made. The new population will be uniform after only 2–3 

generations.  Cultivars can thus be created within a short period. Seedlings should be planted 

in blocks and not in lines.  The outer rows should be discarded and fruits only collected from 

the inside of the block because pollinating insects may cause some cross-fertilization (Asian 

Vegetable Research and Development Centre, 1999). 

2.1.1.9 Propagation and planting 

Propagation of Solanum scabrum is done by seed and, and sometimes, by cuttings. Farmers 

can produce their own seeds or buy their seed or seedlings from specialized producers and 

Agricultural shops.  For subsistence, seeds are sown directly at the beginning of the rainy 

season. There are about 1000 seeds per g. A few (3–10) seeds are used per hole.   Sowing in 

nurseries and transplanting is normally practiced when the crop is cultivated commercially. 

The seed could be mixed with ash, sand, soil, or dry poultry manure before broadcasting to 

spread the fine seeds evenly. The nursery requires manure for a good emergence of seedlings. 

Seeds are planted in lines 10–20 cm apart or seeds are broadcast. The soil of the nursery bed 

must be loosened to facilitate rooting.  Upon sowing, the beds should be covered with a thin 
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layer of soil, which also helps to prevent insects and ants from carrying off the seeds. 

Transplanting should be done within 4–6 weeks later, depending on the prevailing 

temperatures, when the seedlings are at least 6–8 cm tall and have 4–6 good leaves, and should 

not be more than 15 cm tall. This is to avoid weak and thin plants. The seedlings should be 

selected for their strength and freedom from diseases and planted early in the morning or in 

the evening. Adequate water is needed just before and immediately after transplanting.  

(Department of Agriculture, forestry and fisheries in South Africa, 2013. Black Nightshade: 

Production guidelines) 

Whenever propagation by cuttings is practiced, cuttings of 20–30 cm long are taken from the 

main stem.  Get it trimmed before inserting into the soil. A spacing of 40 cm × 40 cm or even 

40 cm × 60 cm should be given, because plants may reach 1 m in height (if not trimmed). The 

advantage of this propagation method is that the first harvest can start early (3–4 weeks after 

planting). However, the total yield is lower than from transplanted seedlings or from plants 

sown directly. Edmonds (1977): Black nightshades: Solanum nigrum and related species. 

Usually farmers use sole cropping. The spacing may differ, depending on cultivar and season. 

It is usually wider during the rainy season, when ventilation is required to reduce the incidence 

of diseases. Spacing is normally between 15–25 cm × 15–40 cm. A wider spacing is used 

when the crop is to be kept for a long period, encouraging stronger branches and an extended 

harvest period for which additional manure is needed. Tight planting is mainly used when the 

growing season is expected to be short.  

2.1.1.10 Yield 

Maximum yields are obtained during the third or fourth harvest, which is about two months 

after planting. Yields decline significantly after the sixth harvest unless adequate fertilizer is 

applied. (Journal of Vegetable Crop Production, June 1997) 

2.1.1.11. Handling after harvest 

The vegetable produce is tied in bundles and sent to the market. Here the traders will split the 

bundles into smaller retail units. It is essential to place the bundles in an upright position, 

especially when the time between harvesting and the final sale is more than six hours. Traders 

at the market sprinkle some water on the leaves to keep them fresh and attractive. Water is 

sprayed on the vegetable to reduce transpiration.  If the leaves or roots are short of water, the 
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vegetable withers. Also, the vegetable should not be tight. It should be exposed to aeration. If 

it remains tight, temperature increases and this may lead to changes in the leaves and so it 

loses its colour. Harvested plants with their roots should be cleaned thoroughly and placed in a 

bucket with water, so as to remain fresh for a much longer time than the shoots alone.  

For some small-scale farmers and who are traders themselves, the bundles are tied in the farms 

according to sizes which they will easily take to the local markets where people buy and carry 

to urban markers.  Here there is the active presence of middlemen.  The farmers supply them 

at cheaper prizes. They intend  purchase and take to the cities as well at improved prices also 

depending on the season. 

In Cameroon, huckleberry and vegetable, in general, is usually expensive in the dry season 

because of the absence of rain and less availability of water within the cultivation areas.  The 

researcher’s unbiased observation shows that those traders and farmers who succeed to work 

around streams and have access to water usually make a good business within that period.  

2.1.1.12 Economic importance of vegetable 

Leaves and fresh shoots of solanum scabrum are widely used as a cooked vegetable. Some 

people prefer not to use salt because it has a bitter taste. Its bitterness is reduced by discarding 

the cooking water and replacing it with fresh water.  Leaf extracts are used to treat diseases 

such as diarrhoea in children and certain eye infections and jaundice. In East Africa, the raw 

fruit is chewed and swallowed to treat stomach ulcers or stomach-ache. Infusions of leaves 

and seeds are rubbed onto the gums of children who have developed crooked teeth. Solanum 

scabrum is used as fodder for cattle and goats. Both the leaves and fruits are a source dyes. 

(Muthomi et al., 2017)  

Solanum scabrum is locally cultivated on smallholder plots, in kitchen gardens and 

increasingly near the major cities for market supply. No reliable statistics on production has 

been presented yet. Huckleberry is among the most important leafy vegetables in West and 

especially Central Africa, less important in East Africa. Solanum scabrum is exported from 

Cameroon to Nigeria and Gabon. Yaoundé retail price statistics shows that Solanum scabrum 

prices are lowest from May to October and rise to a peak price towards the beginning of the 

rainy season in March. The price per bundle remains constant, but the quantity and quality per 

bundle vary considerably (PROTA, 2004). 
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However, some petty farmers depend on the marketing of vegetable as a livelihood.  This 

should be found in most rural areas around the study area of this research.  In some bush 

markets (big mop) around the municipality of Buea, farmers and petty traders could be found 

with bundles of vegetables in the early mornings and evenings selling vegetable to middlemen 

who then buy and carry to urban markets for distribution and sales to city dwellers.  These 

markets are situated in Mile 16, Molyko, Great Soppo, Small Soppo, Muea and Tole etc.  This 

also increases the revenue of the Buea Council because these traders are required to pay some 

small token through the purchase of Market tickets.  Some of these farmers admitted that they 

have actually improved their standards of living, some educate the children through the sales 

of vegetable and other economic responsibilities are equally taken care of.  

2.1.1.13. How to Preserve Huckleberry 

There are many ways to preserve vegetables as explained below: 

a. Local refrigeration: 

It is a 1m high construction fabricated with bricks with 2 separate walls. Sand or charchoal 

dust is put in between the walls, preferably under a shade. An elevated water tank should be 

added and use a small pipe to allow water to keep the sand/charcoal dust moist. The 

vegetables should be placed inside the structure on racks. 

2.1.2 Manure  

Manure is organic matter, mostly derived from animal feaces except in the case of green 

manure, which can be used as organic fertilizer in agriculture. Manures contribute to the 

fertility of the soil by adding organic matter and nutrients, such as nitrogen, that are utilized 

by bacteria, fungi and other organisms in the soil. Higher organisms then feed on the fungi and 

bacteria in a chain of life that comprises the soil food web. 

Manure is an excellent fertilizer containing nitrogen, phosphorus, potassium and other 

nutrients. It also adds organic matter to the soil which may improve soil structure, aeration, 

soil moisture-holding capacity, and water infiltration. 

To determine how much manure is needed for a specific application, the nutrient content and 

the rate of nitrogen becomes available for plant uptake needs to be estimated. Nutrient content 

of manure varies depending on source, moisture content, storage, and handling methods. 

https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Feces
https://en.wikipedia.org/wiki/Green_manure
https://en.wikipedia.org/wiki/Green_manure
https://en.wikipedia.org/wiki/Organic_fertilizer
https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Nutrient#Nutrients_and_the_environment
https://en.wikipedia.org/wiki/Nitrogen
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Fungus
https://en.wikipedia.org/wiki/Soil_food_web
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Nitrogen content in manure varies with the type of animal and feed ration, amount of litter, 

bedding or soil included, and amount of urine concentrated with the manure. Moisture content 

is also a major consideration. For example: The moisture content of fresh manure is around 

70% to 85%. The moisture content of air-dried manure is around 9% to 15%. As manure dries, 

the nutrients not only concentrate on a weight basis, but also on a volume basis due to 

structural changes (settling) of the manure. Volatilization of urine nitrogen can result in 

considerable loss of nitrogen, up to 50% or more of the total nitrogen. 

Generally, dry manure contains 1.5 to 2.2 cubic meters per ton. Dry poultry and steer manure 

contain around 1.9 cubic meters per ton. 

2.1.2.1 Manure Handling 

Handling can affect the fertilizer value of manure, particularly its nitrogen content. Nitrogen is 

present in manure in a variety of forms, most of which gradually converts to ammonium and 

nitrate nitrogen. 

The ammonium form can be lost to the air and the nitrates leached by rainfall. Ammonium 

losses can be minimized by not stockpiling manure while it is moist, minimizing its handling, 

and working it under immediately after spreading. Ammonia can be lost to the air each time 

manure is moved or hauled. Much of the loss is from hydrolysis of the NH2 groups 

(enzymatic) and then volatilization of N20 and NH3. This loss can be very high when 

spreading manure, especially during warm, dry weather. Here, at least 50% of the ammonium 

nitrogen can be lost within 12 hours. Studies have also shown that, by one week after 

spreading, almost 100% of the ammonium nitrogen can be lost. This loss can represent up to 

50% of the total nitrogen available in stockpiled manure.Therefore, the importance of 

simultaneously spreading and working in manure is obvious. 

2.1.2.2 Nutrient Availability and Manure Application 

Manure is a source of many nutrients including: nitrogen, phosphorus, potassium and many 

others. However, nitrogen is often the main nutrient of concern for most crops. Potassium 

deficiency is usually quite localized within a field and would not be corrected with common 

rates of manure. However, some improvement might be expected with high rates above 10 

tons per acre. The high rates needed to correct a potassium (K) deficiency would supply an 

excess amount of nitrogen for many crops, and this should be avoided.  
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The nitrogen compounds in manure are eventually converted to the available nitrate form. 

Nitrate is soluble and is moved into the root zone with water. It is the same form ultimately 

available to plants from commercial nitrogen fertilizers. 

However, the release of available nitrogen from the complete organic compounds during 

manure decomposition is very gradual. This slow release of nitrogen is manure's most 

important asset. It extends nitrogen availability and reduces leaching -- of particular 

importance in sandy soils. 

The idea is to first apply enough manure to meet the first year's need of available nitrogen. 

Decreasing amounts are then applied in following years because of the carry-over organic 

nitrogen that will be released from previous applications. If the same rate of manure is applied 

each year, it is possible for a field originally low in nitrogen to accumulate unnecessarily high 

levels in successive years. 

The nitrogen in poultry manure is released fastest, about 90% is released in the first year. 

Fresh manure which contains both the urine and solid portions and has a large amount of urea 

or uric acid provides a somewhat slower release rate, with approximately 75% of the total 

nitrogen released the first year. An even more gradual nitrogen release can be expected from 

dry feedlot steer manure, with only 35% of the total nitrogen released the first year. 

2.1.1.3 Other Benefits of Manure 

The use of manure helps to maintain the organic matter content of the soil which can improve 

soil structure and water infiltration. However, manure is quickly decomposed under warm, 

moist soil conditions. With the manure rates used for most crops, organic matter content in 

soil is only temporarily increased. 

a. Possible Disadvantages 

Weed seeds are common in some manure. They may enter the animal with its feed and then 

pass through the digestive tract, still viable, or they may have come with the litter, or they may 

have simply blown into the feed yard. 

Poultry droppings typically have fewer weed seeds surviving the digestive processes. 

However, other animal manure may contain numerous viable weed seeds if the original feeds 

were contaminated. Composting and stockpiling manure can reduce the number of viable 

weed seeds. 
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Manure commonly contain 4 to 5% soluble salts (dry weight basis) and may run as high as 

10%. To illustrate, an application of 5 tons of manure containing 5% salt would add 500 lbs. 

of salt. 

Normally, irrigation and rain water will sufficiently leach well-drained soils to prevent 

damaging salt accumulations. However, one should be cautious with poorly drained soils, soils 

with existing salinity problems, or unusually high application rates, especially when 

concentrated near young plants. 

Zinc deficiency can be induced or increased with repeated high rates of manure, especially on 

sandy soils. 

Moderate or infrequent applications do not normally present a zinc problem. However, 

growers should be aware of the potential problem, especially with soils and varieties or crops 

of known susceptibility to zinc deficiency. 

2.1.2.4 Types  

There are three main classes of manures used in soil management (Robert, 2015). 

a. Animal manure  

Most animal manure consists of feces. Common forms of animal manure include farmyard 

manure (FYM) or farm slurry (liquid manure). FYM also contains plant material (often straw), 

which has been used as bedding for animals and has absorbed the feces and urine. Agricultural 

manure in liquid form, known as slurry, is produced by more intensive livestock rearing 

systems where concrete or slats are used, instead of straw bedding. Manure from different 

animals has different qualities and requires different application rates when used as fertilizer. 

For example horses, cattle, pigs, sheep, chickens, turkeys, rabbits, 

and guano from seabirds and bats all have different properties (H2g2, 2010). For instance, 

sheep manure is high in nitrogen and potash, while pig manure is relatively low in both. 

Horses mainly eat grass and a few weeds so horse manure can contain grass and weed seeds, 

as horses do not digest seeds the way that cattle do. Cattle manure is a good source of nitrogen 

as well as organic carbon (Bernal et al., 2010). Chicken litter, coming from a bird, is very 

concentrated in nitrogen and phosphate and is prized for both properties (Bernal et al., 2010; 

Lustosa et al., 2017).   

https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Feces
https://en.wikipedia.org/wiki/Urine
https://en.wikipedia.org/wiki/Slurry
https://en.wikipedia.org/wiki/Horse
https://en.wikipedia.org/wiki/Cattle
https://en.wikipedia.org/wiki/Pig
https://en.wikipedia.org/wiki/Sheep
https://en.wikipedia.org/wiki/Chicken
https://en.wikipedia.org/wiki/Turkey_(bird)
https://en.wikipedia.org/wiki/Rabbit
https://en.wikipedia.org/wiki/Guano
https://en.wikipedia.org/wiki/Seabird
https://en.wikipedia.org/wiki/Bat
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Animal manures may be adulterated or contaminated with other animal products, such 

as wool (shoddy and other hair), feathers, blood, and bone. Livestock feed can be mixed with 

the manure due to spillage. For example, chickens are often fed meat and bone meal, an 

animal product, which can end up becoming mixed with chicken litter. 

b. Human manure 

Some people refer to human excreta as human manure, and the word "humanure" has also 

been used. Just like animal manure, it can be applied as a soil conditioner (reuse of excreta in 

agriculture). Sewage sludge is a material that contains human excreta, as it is generated after 

mixing excreta with water and treatment of the wastewater in a sewage treatment plant. 

c. Compost 

Compost containing turkey manure and wood chips from bedding material is dried and then 

applied to pastures for fertilizer. Compost is the decomposed remnants of organic materials. It 

is usually of plant origin, but often includes some animal dung or bedding. 

d. Green manure 

In agriculture, green manure is created by leaving uprooted or sown crop parts to wither on a 

field so that they serve as a mulch and soil amendment ( The plants used for green manure are 

often cover crops grown primarily for this purpose. Typically, they are ploughed under and 

incorporated into the soil while green or shortly after flowering. Green manure is commonly 

associated with organic farming and can play an important role in sustainable annual cropping 

systems. Green manures are crops grown for the express purpose of plowing them in, thus 

increasing fertility through the incorporation of nutrients and organic matter into the soil. 

Leguminous plants such as clover are often used for this, as they fix nitrogen using Rhizobia 

bacteria in specialized nodes in the root structure. 

2.1.2.5 The role of manure on crop production 

Organic manures are the main source of soil organic matter, which has a fundamental effect on 

the physical and physic-chemical properties of the soil.  Organic manures also as an important 

source of plant nutrients but contains relatively small amount, which is not readily available.  

Use of organic manures ensure the sustainable agriculture as has been reported by Abedin et 

https://en.wikipedia.org/wiki/Wool
https://en.wikipedia.org/wiki/Shoddy
https://en.wikipedia.org/wiki/Hair
https://en.wikipedia.org/wiki/Feather
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Meat_and_bone_meal
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al., 1994), who conducted a study to find out the sustainable practices using data collected 

from 85 selected farmers in Cameroon. 

The Food and Agricultural Organization (FAO) (2000) defines fertilizer as any natural or 

manufactural material, which contains at least 5% of one or more of the three primary 

nutrients (N,P2)5,K2O). If the supply of these nutrients in the soil is high, crops will be more 

likely to grow better and produce high yields. If however, one of the nutrients is in short 

supply, plant growth is limited, and crop yields are reduced (FAO, 2007). 

The use of pesticides, artificial fertilizers, antibiotics, growth hormones etc is forbidden. 

Instead, organic food producers should use all natural farming methods such as crop rotation, 

composting, companion planting, stimulating biodiversity, etc. In effect, organic products pose 

no risk of pesticide residues nor presence of other potentially harmful chemicals. Organic food 

crop products also are not allowed to contain any genetically modified ingredients nor 

artificial additives. (McEvoy, 2013) 

Organic food also offers a number of indirect positive effects on both human health and the 

environment.  Micronutrient deficiency afflicts over two billion people worldwide and about 

40 million pre-school children worldwide suffer from at least mild vitamin A deficiency.  Iron 

deficiency afflicts about 1.5billion people particularly pregnant women and children. The 

good news is that micronutrient deficiency can be corrected by increasing uptake of 

vegetables. An increase in consumption of micronutrient-rich foods from vegetables grown in 

home gardens significantly increased the availability of vitamin A in Bangladesh and resulted 

in a lower incidence of blindness in children (Ali and Tsou, 1997). Nutritionist and social 

scientists believe that integration of food rich in micronutrients in the diet is the only reliable 

way to improve micronutrient status in the human body (Ali and Tsou, 1997). 

Leafy vegetables are rich sources of vitamins and minerals, fibre and diversity in the diet.  

Furthermore, they have been a traditional part of cropping systems, especially home gardens 

(Midmore et al., 1991). Their cultivation, utilisation and acceptability should not be a 

problem.  Native vegetables as a whole can, therefore, make an impact on the nutritional status 

of the population Asian Vegetable Research and Development Center (AVRDC, 2001). 

 

2.1.2.5   Effects of manure on vegetable 

Fertility of a particular soil is determined by the presence of organic matter.  The organic 

matter content varies from 0-5% and it depends on several factors like the origin of soil, 
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climatic conditions, vegetation, microbial activities etc. the physical, chemical and biological 

properties of soil are greatly influenced by organic matter.  Although organic matter contains 

all the essential plant nutrients after application of organic manures require time to convert 

into its available form in the plant.  That is why the response of crops to organic manure is 

slow but due to residual beneficial effects on soil properties, applications or organic manures 

are encouraged. 

Systems relying on organic fertilizers as plant nutrient sources have different dynamics of 

nutrient availability than those using mineral fertilizers.  Organic fertilizer serves as an 

alternative to mineral fertilizers for improving soil structure and microbial biomass (Liu and 

Li, 2003) 

Farmyard manure (FYM) is among the important soil amendments to which farmers’ access 

has in mixed farming systems.  In addition to its nutrient supply FYM improves the 

physiochemical conditions of soils.  The widespread use of FYM greatly depends on others, 

on the proper application methods, which increase the value, reduce costs, and enhance 

effectiveness.  Often FYM is used for vegetable crops which have high productivity and fetch 

high cash value. An experiment conducted at Debrezeit and Awassa found that 20 ton ha-1 

FYM with 40kg N ha-1 and 20 kgPha-1 to be the most economical next to 20 ton ha-1 of 

biogas slug for onion production (Fisseha, 1983). 

2.1.3 Organic Farming 

The word "organic" simply means the manner in which people grow and process agricultural 

products, such as grains, fruits, vegetables, dairy products and meat. Organic farming habits 

are designed to meet the following: 

•    Improve soil and water quality 

•    Reduce pollution 

•    Provide safe, healthy livestock habitats 

•    Enable natural livestock behaviour 

•    Promote a self-sustaining cycle of resources on a farm 

A recent research by FAO Inter-Department Working Group on Organic Agriculture talked 

extensively on its benefits on the environment.  It came out with the claim that Organic 

agriculture considers the medium and long-term effect of agricultural interventions on the 

agro-ecosystem.  It is aimed at producing food while establishing an ecological balance to 
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prevent soil infertility or pest problems.  Organic agriculture takes a proactive approach as 

opposed to treating problems after they emerge. (Sánchez et al., 1989). 

There are many reasons to consider growing organic vegetables. Organic production is a 

system that lends itself well to small-scale and part-time farming operations. Additionally, 

although the cost of certification and the time and labour involved in managing the system are 

high, returns have the potential to be high where markets are well developed for organic 

products. 

Producing organic vegetables will require detailed record-keeping and working very closely 

with a certifying agency. You may use the certifying agency's record-keeping example or 

develop your own if your agency accepts it.  

Consumers of organic crops are in high demand.  Production has also, expanded significantly 

over the years. There are almost 13,000 certified organic farms in the United States with a 

sales value of over $3.1 billion. In the northeastern United States, more than 3,200 farms are 

certified organic and have a sales value of over $300 million. If you are considering organic 

vegetable production, however, you should carefully evaluate the regional market demand for 

organic products and then decide which marketing channels will best meet the needs of your 

consumers. Marketing organic vegetables involve significant transportation and labour costs 

because most of your potential consumers are likely to be located in higher-income urban and 

suburban areas, which may be a considerable distance from your farm (Sánchez et al., 1989). 

The proper use of organic manures ensures that the crops produced are not chemically 

affected. Consumers of organic crops are less proned to diseases as compared to those who 

consume food items cultivated using chemical fertilizers (Steve Masley, 2009). 

Organic fertilizers are carbon-based compounds that increase the productivity and growth 

quality of plants. They have several benefits over chemical fertilizers, which include: Non-

toxic Food, on-farm production, fertile soil, save environment, employment among others.  

Moreover, organic fertilizers ensure that the food items produced are free of harmful 

chemicals. In effect, the end consumers who eat these organic products are less prone to 

diseases such as cancer, strokes, and skin disorders, as compared to those who consume food 

items produced using chemical fertilizers (Edmonds, 1977) 

The majority of organic manures can be prepared locally or on the farm itself. In addition, on-

farm production possibilities of organic fertilizers, organic fertilizers help in maintaining the 

soil structure and increase its nutrient-holding capacity. Therefore, a farmer who has practiced 
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organic farming for many years will require far less fertilizer, because his soil is already rich 

in some essential nutrients. 

Organic manures ensure that the farms remain fertile for hundreds of years. Land located at 

the site of ancient civilizations, such as India and China, are still fertile, even though 

agriculture has been practiced there for thousands of years.  However, the increased use of 

chemical fertilizers today, has caused land to become sterile. This has pushed most famers to 

instead increase their use of chemical fertilizers or even leave the farming industry entirely. 

Organic manures are easily bio-degradable and do not cause environmental pollution. On the 

other hand, chemical fertilizers destroy both the water and land, and also the force behind the 

extinction of plants, animals and insects. 

Chemical fertilizers are mostly produced in large quantities, millions of tons, while organic 

manures, are produced locally and on a smaller scale. As a result, the production of organic 

manures leads to employment, especially in rural areas where employment opportunities can 

sometimes be bleak. 

2.2. Theoretical Literature 

2.2.1 The Trofobiose Theory and organic agriculture 

The Trofoboise Theory focuses on the use of ecological agricultural practices on the 

production of food crops. The Trofobiose theory was first introduced by Chaboussou in the 

1980s. The term Trofobiose comes from the Greek: Trofo (Aliment) and Biose (Existence of 

Life). According to this Theory, all vegetal organisms, food crop inclusive, become vulnerable 

to plague infestation (insects, acaroids) and diseases (fungi, bacterial infections and other 

diseases) when excess free amino-acids and glycosides reductor species are present in their 

metabolic system, a source of system disequilibrium which gives rise to a condition of 

proteolysis. On proteolysis, a set of protein hydrolysis reactions takes place with the 

subsequent storage of proteolysis products in cellular vacuoles (free amino-acid and 

glycosides redactor species). Any external interference on the metabolic system capable of 

stimulating this proteins synthesis, be it of – genetic, physiologic, climatic order or due to the 

type of agricultural procedures employed, can generate entomologic and phytopathology 

resistances of the vegetal organism. 
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Organic agriculture has been shown to be an external interference that restitute the plant or 

crop to its original state and increase productivity.  

2.3. Empirical Literature 

A good deal of research has been done in huckleberry or other vegetables  in recent year to 

evaluate the response of huckleberry to applied organic manures.  

Patil (1995) revealed that a recommended dose of vermicompost (2.5 tonnes ha-1) recorded 

significantly higher plant height, maximum number of branches, increase number of leaves, 

decrease days to 1st and 50% flowering, higher number of fruits plant-1 and average fruit 

weight over absolute control.  

Renuka and Ravishankar (2001) reported that vigorous growth of huckleberry with early 

flowering (21.5 days), maximum fruit size including more number of fruits plant and high 

yields could be obtained with the application of FYM while delayed flowering (30.8 days) was 

recorded by the inorganic fertilizer treatment NPK which could be due to extended vegetative 

phase of the plant by availability of inorganic nitrogen. 

Samawat et al. (2001) concluded that using 100% vermicompost treatment, fruit weight, fruit 

number, shoot and root weight were three, four, five and nine times more than the control 

treatment respectively. 

Krishna and Krishnappa (2002) at Bangalore (Karnataka) evaluated that farmyard manure at 

38 tonnes ha-1 recorded the highest values for the different yield (plant height, branches plant-

1, clusters plant-1, fruits plant-1, fruit weight, fruit weight plant-1, estimated fruit yield and 

total chlorophyll) and quality (pericarp thickness, fruit firmness, total soluble solids and 

titratable acidity) parameters. These treatments also recorded the longest self-life and the 

lowest physiological weight loss of fruit as compared to the control.  

Naidu et al. (2002) at Jabalpur (Madhya Pradesh) found that the application of 100 kg N + 50 

kg P2O5 + 50 kg K2O + 20 tonnes FYM ha-1 significantly gave maximum hucklebery plant 

height (50.68 cm), number of leaves plant-1 (49.50), number of branches plant-1 (16.83), 

number of flower clusters plant-1 (19.25), number of fruits plant-1 (25.67) and yield (218.65 

qha-1) including a net return of Rs. 33299 and 1:2.72 cost: benefit ratio superior than the other 

treatment combinations. 

Rafi et al. (2002) revealed that application of 50% recommended dose of FYM @ 12.5 tonnes 

ha-1 along with reduced levels of recommended doses of fertilizers (50 % RDF @ 100:50:50 
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NPK kg ha-1) resulted in the highest yield with high quality and also revealed that the ready-

made organic manures of commercial companies used in this study were inferior to traditional 

organic manures viz., FYM and vermicompost. 

Khankhane and Yadav (2003) found significantly better plant growth, yield, quality of 

huckleberry crops with FYM, biogas slurry and sewage sludge mixed at 5, 10 and 15 tonnes 

ha-1 along with urea and single super phosphate under sandy loam soil. 

Prabakaran and Pichai (2003) found that application of organic N sources (viz., FYM, press 

mud, fish meal, pig manure and poultry manure) at both (50% and 100%) levels increase plant 

height, number of branches, number of leaves, number of fruits plant-1, yield, TSS and 

superior quality fruits of huckleberry over no manure (control). 

Patil et al. (2004) observed that the greatest plant height, number of primary branches plant-1, 

number of fruits plant-1, average fruit weight, yield plant-1, TSS and the highest number of 

leaves plant-1 and self-life was obtained with FYM (@ 12 tonnes ha-1) than other treatments. 

Paul and Metzger (2005) evaluate that the significantly better quality and field performance of 

huckleberry transplants grown in vermicompost. Vermicomposting is a promising method of 

transforming unwanted and virtually unlimited supplies of organic wastes into usable 

substrates. Vermicompost significantly improve plant growth, fruit quality and yield ha-1 in 

vegetable cultivation. 

Gutierrez-Miceli et al. (2007) reported that increased plant heights, yields and soluble, 

insoluble solids and carbohydrate concentrations of huckleberry fruits, when application of 

vermicompost (sheep manure). 

Manolikar et al. (2007) determined that the maximum plant height, most number of primary 

branches (9.55 at 90 DAT), number of days to 50% flowering was earliest (32.20 days), 

highest number of fruits per plant (40.03 plant-1), fruit weight (29.159 g) and yield plant-1 

was highest with 100% FYM.  

Parray et al. (2007), evaluated that the farmyard manure show significant increase in 

morphological and biochemical properties and yield of huckleberry. 8-12 quintal FYM were 

optimum for better yield and quality of huckleberry . 

Taiwo et al. (2007), at Ibadan (Nigeria) reported that the application of Compost -based 

fertilizer (CBF) alone increased fruit yield by 145% over the controls and was superior to the 

other treatments. The application of CBF + urea affected the growth and quality of the fruit. 

Microbial populations in the rhizosphere (soil surrounding the root surface), rhizoplane (root 
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surface) and bulk soil (soil away from the root zone) due to the application of CBF, CBF + 

urea (30 or 60 kg N ha-1) and CBF + urea increased by 2 to 5 fold relative to the treatment 

with 60 kg NPK ha-1. 

Azarmi et al. (2008), observed that the increased growth, yield, EC of fruit juice and 

percentage of fruit dry matter and the content of K, P, Fe and Zn in the tissue of huckleberry 

plant, when addition of vermicompost @ 15 tonnes ha-1. 

Narayan et al. (2008) evaluated that the application of 20 tonnes FYM ha-1 along with full 

dose of recommended NPK (@ 150:60:60 kg ha-1) recorded the highest fruit yield (479.43 q 

ha-1) and was on par with 40 tonnes FYM + 1/2 dose of recommended NPK fruit yield 

(456.17 q ha-1). Both treatments were significantly superior to recommended inorganic NPK 

fertilizer treatment (435.57 q ha-1) as well as to application of different doses of organic 

manure alone such as FYM and green manure, indicating that integration of both organic 

manures and inorganic fertilizers are important for obtaining higher fruit yield in huckleberry. 

Olaniyi and Ajibola (2008) at Ladoke Akintola University of Technology (Nigeria), found that 

the yield and nutritional quality of huckleberry fruits were significantly improved by the 

application of sole poultry manure (@ 6 tonnes ha-1) and mineral N fertilizer (@ 60 kg N ha-

1) or their combined application 

Lazcano et al. (2009) reported that significantly improved plant growth and morphology 

(higher number of leaves and leaf area, and increased root volume and branching) of 

huckleberry plant, when application of compost and vermicompost. 

Rodge and Yadlod (2009) reported that the increased height of plant, number of primary 

branches, number of leaves, maximum number of fruits plant-1, heaviest fruit, yield plant-1 

and yield plot-1, highest fruit juice and TSS in huckleberry, when use of 50% RDF + 50% 

FYM which was followed by 50% RDF + 50% vermicompost. 

 

Stalin et al. (2009) under sandy loam soils deficient in available Cu, found that application of  

FYM (@ 12.5 tonnes ha-1) recorded the significantly highest fruit yield (55.1 tonnes ha-1) in 

huckleberry.  

Hamden and Fadni (2010) at Bara locality under sandy soil, studied that five treatments (viz., 

compost, fresh chicken manure, fresh cattle manure, fresh chicken + cattle manure and 

untreated control) were compared. All treatments resulted into higher huckleberry yield 
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compared to the control. Compost fertilizer gave the highest huckleberry yield of 13.58 tonnes 

ha-1. 

Polat et al. (2010) at Southern Turkey, carried out a comparative assessment of manure and 

conventional mineral fertilization as the control. Organic fertilization results in significantly 

improved yield and fruit quality compared to conventional fertilization.  

Yang et al. (2010) evaluated that plant height, fruit diameter, above ground biomass, yield 

(863.60 g pot-1) and soluble sugar of huckleberry were significantly higher in food waste 

compost treatments than other treatments (viz., pig manure, bull manure, horse manure, 

chemical fertilizer, poultry manure and control). 

Zhao et al. (2010) observed that planting percent, leaf expandedness, plant height, stem 

diameter, fresh and dry weight, leaf number, leaf chlorophyll content and strong seedling 

index of the huckleberry seedlings raised in organic manure were superior to those raised in a 

commercial substrate. 

Agele et al. (2011) found out that the combinations of livestock manure, plant residues and 

organic fertilizer applied at zero, 70 and 100% of recommended rates enhanced root and shoot 

biomass, leaf area development, yield and fruit concentrations of N and NO3- of  huckleberry. 

Chanda et al. (2011) concluded that FYM supplemented with chemical fertilizers showed 73% 

better yield of fruits than control. Besides, Vermicompost supplemented with N.P.K. treated 

plots displayed better results with regard to fresh weight of leaves, dry weight of leaves, dry 

weight of fruits, number of branches and number of fruits plant-1 from other fertilizers treated 

plants. 

Shankar et al. (2012) studied the effect of organic farming on nutritional profile, quality 

characteristics, toxic parameters of huckleberry. Four organic manure treatments consisting 

vermicompost, poultry manure, farm yard manure, cow dung and recommended dose of 

chemical fertilizers, i.e., conventional farming as control. Application of organic manures was 

found to be significantly influence the nutrient content (micro-nutrients, TSS, lycopene etc.) 

compared to conventional fertilizers application. Zhao et al. (2013) concluded that the 

significantly increased plant height, stem width, chlorophyll content, weight of single fruit, 

yield of huckleberry fruit, soluble sugar content, soluble protein content and ratio of sugar and 

acid, when sandy soil and the equal volume of cow manure and mushroom residue mixture (in 

1:1 ratio) were applied to substrates. 
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2.4. Gaps Identified in the Literature 

 Huckleberry (Solanum scabrum) has been at the center of most studies in the study area but 

very few have looked at the effect of varying levels of organic manure on volcanic soils in the 

Mount Cameroon Region. This work will fill this gaps.  
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CHAPTER THREE 

MATERIALS AND METHODS 

 

This chapter focuses on the methodology used to carry out the research. It looks at the design 

employed to facilitate the collection and analyzing of data, study designs, instruments used, 

among others. 

Every research needs to be conducted based on established principles that will ensure the 

objectivity of the research outcome.  In other words the research findings lies in the 

methodology applied to create a link between what has been known and what is still to be 

known. 

3.1. Materials used 

 Cutlass:  This was used to clear the plot during site preparation and cutting of sticks 

for mapping of plots. 

 Hoe:  The hoe was used to till the soil and form the beds of each block. 

 Tape:   The tape was used to measure the plot size and also to measure the plant 

height.  

 Scale:  The scale was used to weigh the quantity of manure application and also the 

weighing of the yield harvested per treatment.  

 Cow dung:  Cow dung was used as treatment 1 

 Pig dung dung:  Pig dung was used in the experiment as Treatment 2 

 Poultry manure:  Poultry manure was used as Treatment 3 

 Control:  This was used as Treatment 4 

 Vennier caliper: The venier caliper was used to measure the stem diameter.  This was 

done 5cm from the base to enable me have a concrete and correct measurement as far 

as the size of the plant stem is concerned. 

 Ruler: A ruler was used to take the height of the crops at the initial growth stage 

 Knife:  A knife was used for harvesting of yield 

 Basket: A basket was used for the storage of yield after harvest to enable it remain 

airy. 
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3.2. Experimental design and field layout   

A 58m2 land was cleared, raked and laid out using pegs; tape, robes and then tilling was done. 

The field was divided into plots. The plots were divided into four treatments with three 

replicates having a plot size of 2m x 2m (2m2 ) each. The plots were 1m apart with a border of 

0.20m. The experimental design was a Completely Randomized Design, with four treatments 

replicated three times. A total number of 4 blocks were made with each block representing a 

replicate. The layout of the experiment is shown in Table 1 below. 

 

T1 T4 T3 T2   T3 T1 T4 T1   T2 

  

T4 T3 T2   T1 T4 T2 T3 

                                      

 

 

Table 1:  Field layout and experimental design 

 

5m 

35m 

1m

m 

Plate 1:  Clearing of the 

Experimental Site at PAID-WA 

Campus 



 

28 
 

3.3. Manure application on huckleberry 

The manure treatments in this work included: Cow dung, pig dung and Poultry manure. This 

was applied into the soil at a rate of 7 kg/bed making it 0.17tonha-1. This was done 2 weeks 

before planting while the control beds did not receive any manure. Treatments define below: 

Table 2:  Treatments used for this research 

Treatment Treatment Name 

 Treatment 1   (T1)    Cow Dung 

 Treatment 2  (T2)  Pig Manure 

 Treatment 3   (T3)  Poultry Manure 

 Treatment 4   (T4)    Control (no organic manure)  

 

Plate 2:  Site preparation and application of Manure 
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3.4. Planting of Vegetable 

Planting was done at a distance of 20cm square.  The average height as at the day of planting 

was 5cm. A total of 56 plants were made on each block.  

Prior to the  planting, a 2 bed nursery was prepared measuring 4 metres each using improved 

seeds bought from a seed store and nursed in the premises of PAID-WA, Demonstration 

Farms, a few metres from the research site. 

3.5. Field Management 

Irrigation should be done daily for the first week after transplanting, especially during the dry 

season. The irrigation frequency could be   reduced to two or three times per week, depending 

on the temperatures, cloud cover or possible rainfall. Watering should be done regularly 

through the paths between raised beds or by using a watering can. Weeding of the farm is 

needed during the early stages of development. Huckleberry requires large amounts of 

nitrogen and other nutrients. They do well in soils that are rich in organic matter, and also 

grow well on land covered with ash from recently burnt vegetation. A rate of 15 t/ha of poultry 

manure is recommended. Weed control was done using a hoe two weeks after planting. The 

crops were each harvested at 15cm from the base. Weeding was done and a second application 

of 7kgs of manure was again applied in all the treatments except the control. After each 

harvest, 7kgs of manure was applied after thorough weeding of the beds. 

3.6. Data Collection of Vegetable:   

This was done after e very two weeks. It was collected from 10 tagged plants per replicate and 

included the following parameters. 

- Plant height of vegetable was taken from the ground level to the last open leaves using a tape 

-  Number of leaves produced per plant were counted and recorded 

-  Stem circumference of vegetable was measured using a vennier calliper 

-  The yield of the harvested vegetable was collected and weighed after each harvest   
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                                               Plate 3:  Harvesting and weighing of yield 

 

3.7. Data Analysis 

 Data collected were keyed into Microsoft Excel spreadsheet 2013, then analysed using a one-

way analysis of Variance (ANOVA) using Minitab statistical software package version 17 at 

1- 5% probability level.  Prior to analysis, data was subjected to variance, homogeneity tests 

and variables with significant variations (P < 0.5). The treatment means were compared and 

divided using Tukey’s method at 5% probability level. Results analyses were presented in 

tables and figures. 
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CHAPTER FOUR 

PRESENTATION AND ANALYSIS OF DATA 

4.1 Effect of different organic fertilizer on the growth of huckleberry 

4.1.1 Effect of different organic fertilizer on plant height of huckleberry 

There was an exponential growth pattern in respect to plant height from July to August 

then a slight decrease from August to September (Figure 2).There was a significant 

increase (P <  0.05) in plant height from T1 to T4 (Table 2). The maximum mean plant 

height (38.30 cm) was recorded in plants treated with 7 kg poultry manure (T3) while 

plants treated with 7 kg cow manure (T1) had the lowest plant height (27.77 cm). 
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 Figure 2. Effect of different organic fertilizer on plant height of huckleberry 

T1 = Cow Manure, T2 = Pig Manure T3 = Poultry Manure T4 = No Fertilizer (Control)   

 

 

± = Standard error 
bar 
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4.1.2 Effect of different organic fertilizer on plant diameter at harvesting of 

huckleberry 

 

Generally it was observed that there was a significant difference (P < 0.05) on plant diameter 

at harvesting with manure application (Table 2). Not all the plants treated with manure showed 

increased in diameter at harvesting. The maximum mean plant diameter at harvesting (0.74 

cm) was observed in plants treated with 7 kg poultry manure (T3) while the minimum mean 

plant diameter at harvesting (0.52 cm) was observed with plants treated with 7 kg cow manure 

(T1).   

 

Table 2. The effect of different organic manure on the growth of huckleberry 

Treatment Growth and Development Parameter 

Plant Height (cm) Plant Diameter at Harvesting 

(cm) 

Number of Leaves 

T1 27.77b 0.52b 3.97b 

T2 31.41b 0.61b 7.77a 

T3 38.30a 0.74a 8.50a 

T4 29.23b 0.60b 3.70b 

 

 Values represent Means were separated using Tukey HSD test at P = 0.05.     

Mean with similar letters within column indicate no significant differences among treatment  

T1 = Cow Manure, T2 = Pig Manure T3 = Poultry Manure T4 = No Fertilizer (Control)   

4.1.3 Effect of different organic manure on the number of huckleberry leaves  

 

The same manure treatment had a significant effect (P < 0.05) on the leaf number of 

huckleberry (Table 2). The highest mean number of functional leaves (8.50 leaves) was 

produced by plants treated with 7 kg poultry manure (T3) and the mean lowest number of 

leaves (3.70 leaves) were in plants treated with no fertilizer (control) (T4).  There was no 

significant difference (P > 0.05) in leaf number amongst plants treated with 7 kg cow manure 

(T1) with the control (T4).  
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4.2 Effect of different organic fertilizer on the yield of huckleberry 

4.2.1 Effect of different organic manure on the weight of huckleberry 

 

There was a significant difference (P < 0.05) in the weight of huckleberry with manure 

treatment (Table 3). The maximum mean weight (1.73 kg) was recorded in plants treated with 

7 kg poultry manure (T3) while plants treated with 7 kg cow manure (T1) had the lowest mean 

weight (0.76 kg). As seen in Table 2   there was a significant difference (P < 0.05) amongst 

plants treated with manure. 

 

Table 3. The effects of different organic manure on the development of huckleberry 

Treatment Yield Parameter 

Weight (kg) Yield (Kg/ha) 

T1 0.76c 1897c 

T2 1.24b 3103b 

T3 1.73a 4314a 

T4 0.78bc 1953bc 

 

Values represent Means were separated using Tukey HSD test at P = 0.05.     

Mean with similar letters within column indicate no significant differences among treatment  

T1 = Cow Manure, T2 = Pig Manure T3 = Poultry Manure T4 = No Fertilizer (Control)   

4.2.2 Effect of different organic manure on the yield of huckleberry  

 

There was a significant difference (P < 0.05) in the yield of huckleberry with manure 

application (Figure 3). Plants treated with 7 kg poultry manure (T3) produced the highest yield 

(4314 kg/ha) while the lowest yield (1897 kg/ha) was observed with plants treated with 7 kg 

cow manure (T1).  
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Figure 3. Effect of different organic manure on the yield of huckleberry  

T1 = Cow Manure, T2 = Pig Manure T3 = Poultry Manure T4 = No Fertilizer (Control)   
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CHAPTER FIVE 

 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS 

 

5.1.    Summary of Findings 

Many preliminary experiments have been carried out on the effects of different fertilizers on 

plants.  In this study, it was revealed that some plant growth parameters (height, stem , 

weight) differ significantly when the different organic manures where applied  

The difference in plant height and overall yield in this study would likely be due to organic 

manure as they contain nutrients that can improve on crop production and enhance the 

physical and chemical properties of the soil. 

From the findings and taken into consideration the plant height, number of leaves, and the 

weight, of huckleberry, this study concludes that there was a significant difference (P < 0.05) 

in the yield of huckleberry with manure application. Plants treated with 7 kg poultry manure 

(T3) produced the highest yield (4314 kg/ha) while the lowest yield (1897 kg/ha) was 

observed with plants treated with 7 kg cow manure (T1).  

The results in this study were similar to those of Asongwe et al., (2017) who stated that 

Poultry manure fertilization gave the highest yield while the control had the lowest in a study 

on the effect of different organic manures and mineral NPK Fertilizer on Maize Yield in the 

Mt. Cameroon area under Minimum Tillage.  

Similar results were also gotten from of Dehmer (2001), Dehmer and Hammer (2004) and 

(Olet 2004),  who carried out a study on Solanum nigrum and solanum scabrum. 

The increase in the weight, height and yield of huckleberry plant applied with organic manure 

may be as a result of high rates of decomposition of poultry manure and relatively high quality 

and nutrient levels it contains. The acidic nature of this decomposition helps in loosening these 

essential nutrient elements and ultimately set them readily available for plant uptake through 

root interception. Calcium and phosphorous are essential nutrients for crops.  Because there 

was a significant difference with the organic and control plants, the weight, height and stem 
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diameter of organic plants had favour growth nature than the control plants.  Krupkin et al., 

(2004) made an investigation using poultry manure a mixture of poultry manure plus 

hydrolysis lignin as organic fertilizers for potatoes, carrots, cabbage, etc. and the results 

showed that these organic fertilizers improved the yield and quality of the crops.  Reports by 

FAO (2007) have shown that nutrients supplied previous crop affects the performance of the 

following crop. 

The results may be influenced by the proper application of manure and may also likely be that 

Poultry manure did best because of its nutritional effects compared to other manures.  In all, 

the other treatments had a low growth rate in the sense that there may be having a very slow 

growth.  Take the Cow manure for instance. It takes too much time to get into the soil, whereas 

the pig manure has a faster penetrating rate but not as fast as poultry manure. 

After the 1st harvest, it was realized that some treatment e.g. cow manure had an entirely 

different colour somehow darker than the others and looking frail as if been affected by sun,  

while poultry manure was still very fresh and green and looking so natural. The pig and cow 

manures where all looking scanty in leaves as compared to poultry manure. 

5.2. Conclusion 

The importance of vegetables in the human diet is universally recognized. They are very 

important food crops consumed on a daily basis because of their nutritive and health 

properties.  In all this study shows that 7kg of poultry manure had the best plant weight, 

height, and yield and stem diameter as compared to cow and pig manure.  

5.3. Recommendations 

 Farmers should be sensitized on the different organic manures and their effect on crop 

yield and production. 

 Further studies should be carried out on the effects of organic manure and the 

durability on post- harvest of vegetables. 

 The general public should be sensitized on the effect of chemical fertilizers and its 

health consequences.. 
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Plate 2:  Site view of Plot Plate 1:  Collection of Data 

Plate 3:  Site view and some materials   

               used during Data Collection 
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Plate 5:  Produce of Huckleberry  

               using Pig Manure Plate 4:  Produce of Huckleberry  

               using Cow Manure 

Plate 6:  Produce of Huckleberry  

   using Control (without Manure) 

Plate 7:  Produce of Huckleberry  

               using Poultry Manure 
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Plate 8:  Some Vegetable vendors 

               in Tole Market 

Plate 10: Specimen of Data Sheet 

                during Data Collection 

Plate 9:  Data Collection on 

               Poultry Manure 


