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Abstract 
The crux of this work is concerned with exploring the entrepreneurial 

opportunities in Biology education for graduates of tertiary institutions in 

Nigeria. The work touches briefly on the meaning of sustainable 

development, entrepreneurship and Biology education. It discusses the 

entrepreneurial opportunities in Biology education which young graduates 

make take up to earn a living and be self-reliance. The work looks at 

apiculture, heliculture and poultry which entrepreneurial opportunities in 

Biology which one can start with little capital. These entrepreneurial 

opportunities have many comparative advantages over other enterprises.   

It was concluded that there are many entrepreneurial opportunities in 

Biology education which graduates of Nigerian tertiary institutions could 

undertake and become self-employed. Biology education graduates can 

therefore utilize the opportunity by applying the knowledge they acquired 

to start small scale enterprise.  The author recommended that 

entrepreneurship education should be infused into the Biology education 

curriculum with the aim of helping graduates of Biology education to take 

up entrepreneurial opportunities in Biology. It was also recommended that 

the culture of providing general entrepreneurship education to students 

should be improved upon to ensure that entrepreneurship education so 

provided is related to the student’s course of study such that upon 

graduation, the students could take up entrepreneurial opportunities 

related to their area of specialization. 
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Introduction 
One of the major principle guiding the 

use of resources for human needs is 

sustainable development. Sustainable 

development is an organizing 

principle for meeting human 

development goals while also 

sustaining the ability of natural system 

to provide the natural resources and 

ecosystem services on which the 

economy and society depend. The 

desired result is a state of society 

where living conditions and resources 

are used to continue to meet human 

needs without undermining the 

integrity and stability of the natural 

system. Sustainable development can 

be defined as development that meets 

the needs of the present without 

compromising the ability of future 

generations to meet their own needs 

(UNESCO, 2015). As the concept of 

sustainable development developed, it 

has shifted its focus more towards the 

economic development, social 

development and environmental 

protection for future generations. The 

United Nations (UN) Sustainable 

Development Goals address the global 

challenges, including poverty, 

inequality, climate change, 

environmental degradation, peace and 

justice. 

Sustainable development cannot be 

achieved without first reducing 

poverty.  Poverty analyst (Ayua & 

Eriba, 2015) place Nigeria at the lower 

rungs of the indices of economic 

development and standard of living. 

According to the analysis, 70% of 

Nigerians are said to be living below 

poverty line. In order to reduce 

poverty, emphasis has been lied on 

entrepreneurship. Entrepreneurship is 

widely regarded as an integral player 

in the business culture of any nation 

and particularly as an engine for job 

creation, economic growth and 

sustainable development.  

Entrepreneurship is the act of starting 

a business in the hope of earning a 

profit. Transforming ideas into 

economic opportunities is the decisive 

issue of entrepreneurship. History 

shows that economic progress has 

been significantly advanced by 

pragmatic people who are 

entrepreneurial and innovative, able to 

exploit opportunities and willing to 

take risks (Hisrich, 2005). 

Entrepreneurship has been described 

as the "capacity and willingness to 

develop, organize and manage a 

business venture along with any of its 

risks in order to make a profit 

(Iwuamachi & Ofoegbu, 2011). In a 

similar view, Shukla (2007) define 

entrepreneurship as the practice of 

starting a new business or reviving an 
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existing business, in order to capitalize on new found opportunities. The people 

who create these businesses are called entrepreneurs. Baker and Nelson (2005) 

see an entrepreneur as an entity which has the ability to find and act upon 

opportunities to translate inventions or technology into new products. The 

entrepreneur is able to recognize the commercial potential of the invention and 

organize the capital, talent and other resources that turn an invention into a 

commercially viable innovation. One of the goals of education is the production 

of entrepreneurs. Biology education also share in this goal.  

 

Biology Education in Nigerian Education System 

Biology as an applied field of study is diversified in nature and it is capable of 

providing job opportunities for those who studied it. Biology is commonly 

known as the study of life. This means the study of life in totality.  In other 

words, Biology is a natural science which studies living organisms and how 

they interact with each other in their environment. It examines structure, 

functioning, growth, origin, evolution and distribution of living things. Despite 

the broad scope of Biology, there are certain general and unifying concepts 

within it that govern all the studies and researchers that consolidate it into 

simple and coherent field. These are cell theory, evolution, genetics and 

homeostasis. In general, Biologists recognized the cell as the basic unit of life, 

genes as the basic unit of heredity, evolution as the engine that propels the 

synthesis and creation of new species. It is also understood today that all 

organisms survived by consuming and transforming energy and by regulating 

their internal environment to maintain a stable and vital condition. Sub-

disciplines of biology are defined by the scale at which organisms are studied, 

the kinds of organisms studied and the methods used to study them. For 

example; Zoology, the study of animals, Botany is the study of the biology of 

plants, Ecology examines how organisms interact in their environment, 

Entomology, the study of insects and Pathology the study of disease of plants 

and animals and methods of controlling them, among others. 

Biology as an important subject is taught at primary, secondary and tertiary 

levels of education in Nigeria.  Biology is taught in primary and junior 

secondary schools as Basic Science (Theme: you and living things), in Senior 

Secondary Schools it is called Biology while in tertiary institutions, it is either 

study as Biology or sub-divided into multiple disciplines such as botany, 

zoology, animal science, agricultural science, microbiology and biochemistry.  
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The study of Biology can have a multitude of aims and objectives.  Largely; it 

is studied to allow a person to enter a specific field of employment. Other aims 

for studying biology are intellectual, ethical and pragmatic, to increase 

knowledge about all types of organisms, to encourage greater benevolence in 

the relationship between humans and the natural environment and to implement 

biological skills into various technologies or management techniques. The study 

of Biology aims to increase understanding of living systems and to allow one to 

consider the systems in relationship to self and other organisms in the natural 

environment.  Ability to apply biological principles in everyday life in matters 

that affect personal, social, environmental, community health and economic 

problems. To apply concepts and methods acquired in new areas of study and 

in everyday situation (National Commission for Colleges of Education, 2008). 

According to Abubakar (2009) the influence of biological sciences is more 

likely to have a more significant effect on man than the physical sciences. This 

is because most of our basic problems are biological. Therefore, proper 

understanding of life processes would lead to greater appreciation with the 

living world. The understanding is an important force in the realization of a 

healthy productive and happy life which is the ultimate goal of education. 

Biology contributes to the realization of the ultimate goals of education. 

Educating people in Biology has been widely acknowledged as a way of 

promoting economic development, eliminating poverty and introducing social 

welfare (Nwagbo, 2005). 

In the face of growing unemployment in Nigeria, the need for Nigerians to 

explore avenues for self-employment and self fulfilment is compelling. Many 

young graduates of Biology education from various tertiary institutions in 

Nigeria are not exploring the entrepreneurial opportunities presented by the 

knowledge Biology education they obtained while in school. Many of the 

graduates are waiting for white-collar jobs which are not readily available.   It 

is observed that over 60% of graduates are not able to get employment 

immediately after graduation because there are only a few white collar jobs 

available (Olorukooba, Usman and Yero, 2009).  The knowledge and skills 

acquired from the study of Biology should enable graduates of the programme 

establish small and medium scale enterprises through which they could be self-

employed (Nayak, 2003).  However, the Nigerian education system tends to 

produce job seekers instead of job creators due to lack of development of 

entrepreneurial skills (Ayua & Eriba, 2015). The rate at which the products of 
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Nigerian education system are roaming about as unemployed job-seekers and 

the scourge of poverty in the society are matters of utmost concern. This is 

contrary to the goals of Nigerian education of producing a self-reliant nation 

(Federal Republic of Nigeria, 2012).  

To be able to produce graduates who will be self-reliant and job creators, there 

is need to infuse entrepreneurship into the mode of instruction of Biology 

(Ezeudu, 2008). Also, to ensure that graduates of Biology education are able to 

identify and start a business enterprise related to their course of study (Biology), 

there is need to clearly identify and infuse into the Biology curriculum 

entrepreneurial opportunities which Biology graduates may take advantage of 

and become self-employed and employers of labour.   

 

Entrepreneurial Opportunities in Biology Education  

Biology offers a lot of entrepreneurial opportunities which graduates of Biology 

education could undertake and become self-employed.  The contents of most of 

these entrepreneurial opportunities are taught as topics in Biology right from 

secondary school level to the tertiary level.  What is needed is for the institutions 

and teachers to emphasize the entrepreneurial opportunities presented by these 

topics and provide practical demonstrations opportunities while making 

deliberate efforts at ensuring that graduates acquire the necessary skills to start 

and manage business enterprise.  This paper explicated three entrepreneurial 

opportunities in Biology which require little or no capital to start. These three 

entrepreneurial opportunities are apiculture (bee keeping), heliculture (snail 

keeping) and mushroom culture. 

1. Apiculture: Apiculture is the science of beekeeping.  It is the art and science 

of rearing, breeding and managing honeybee colonies in artificial hives for 

economic gains. It can be learnt and practiced as a hobby, a part time or full 

time occupation. Bees do well in natural, undisturbed forests and on integrated 

farms where there is abundant water and flowering plants since noisy 

environment can disturb the bees (Goulson, 2003). Bees are social insects that 

live in groups. Bee is one of the insects that is adequately studied in the 

Nigeria Biology school curriculum. Bees are study in Biology as social insects 

and pollinators. There are many species of bees, however,  Apis mellifera 

(European bees) is the most common species of bees used in beekeeping in 

Nigeria because they are the most widely spread and abundant specie of bees 
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on earth (Goulson, 2003). It is a good honey producer, pollinate crops 

excellently and has a gentle temper. 

 

Requirements for Starting Beekeeping  

Capital: Bee farming is one of the agricultural enterprises that one can start 

with little capital, as low as ₦20, 000 but also as high as ₦5 million or ₦10 

million. 

Land: A bee farmer must not own land to start bee farming. A bee farmer can 

hire a piece of land or partner with farmers that have citrus, pears, pawpaw, 

cocoa, oil palm, cashew and mango trees. This partnership will be a grate favour 

to the tree crops farmers because bees are agents of pollination and by putting 

bee hives in the tree crops farm, the bees will pollinate the fruits trees, which 

will assist the farmers to double their harvests. 

Material Requirements: Materials required for starting up beekeeping 

include:  

i. Hive: A hive is essentially a container provided by man for bees to nest in. 

hives can be made out of bark or wood and other equipment (such as woven 

grasses, clay pots gourds and calabashes). Hives can be grouped into:  

Traditional hives, Intermediate level hives, High technology movable frame 

hives.   

ii. Protective equipment: Bee suit, hand gloves, boot, Veil or hat for maximum 

protection of the farmer. 

iii.  Smokers: A bee smoker is a device used in beekeeping to calm honey 

bees. It is designed to generate smoke from the smoldering of various fuels, 

hence the name.  

iv. Honey extractor: Honey extractors are rugged and simple mechanical 

devices used for extracting honey from honeycombs. They utilize centrifugal 

force within a drum or a container that has frame baskets. This is where the 

combs are spun and the honey flung out. Extracting is one of the final steps 

in the beekeeping process, and it’s where you reap your rewards for all 

you’ve sowed. There are great benefits associated with honey extractors and 

these cannot be ignored. Its primary benefit is that it ensures the combs 

remain intact and can be reused by the bees to make more honey. 

Bee Attraction: After setting up the hives, the next important thing to do is 

to attract the swarm of bees. Like a real estate agent, the bee farmer must 

make the new hive smell as enticing as possible. There are several ways you 
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can make that hive/trap smell great to those bees. First, you can use an old 

hive or old frames since bees are attracted to the smell of beeswax. The 

downside is wax moths also love that smell.  One can also use commercial 

pheromones lures. Pheromones usually have a lemongrass-like smell which 

mimics the scent scout bees leave after visiting a location. Pheromone lures 

are very effective at attracting bees to new hives (Ministry of Agriculture, 

2000). 

 

Bee Products and Their Uses 

 The major bee products include honey, wax, propolis, pollen, venom and 

royal jelly. 

Honey: This is a sticky, juicy and sweet substance produced by bees from 

nectar or secretion of flowers. It has a content of 80-85 % carbohydrates, 15-

17 % water, 0.3 % proteins, 0.2 % ashes, and minor quantities of amino-acids 

and vitamins. Honey is used in some industries such as food, 

pharmaceutical, cosmetic and brewery industries as their raw materials for 

the production of their commodities, for example, drugs, body creams, lip 

balm, confectionaries etc. Honey is also used as a sweetener in food, 

alternative to sugar. It is used as medicine for various ailments, burns and 

wound dressing and general stomach problems. 

Bee wax: This is used in the manufacturing of cosmetics, candles, foundation 

sheet (for houses), and polishes. Bee wax is used in the adhesives and textile 

industries. It is used as a raw material for making gum. It is used in dental 

work as temporarily tooth filler.  It can also be used as a water proof agent 

for wood and leather. 

Propolis: Propolis produced by honey bee has some therapeutic and 

antibiotic usage. It is used to prepare cough syrups, toothpastes, lotions, skin 

soaps and skin oils (Labe, 2017). 

Pollen: This is used for making of perfumes. 

Bee venom: This is useful for treatment of rheumatism, eye and skin 

diseases. 

Royal jelly: This is used to cure infertility and dressing wounds. 

 

Economic Potentials of Beekeeping  

Beekeeping has been identified as a good venture capable of obliterating 

poverty and raising the standard of living of the people because of the products 
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are readily marketable and have long shelf-life. Among the projects that can 

induce self-reliance is beekeeping. According to Ajao and Oladimeji (2013), 

beekeeping offers an unexploited succor capable of salvaging people from 

abject hunger and poverty. Labe (2017) observed that beekeeping will help to 

reduce the endemic poverty problem in Nigeria, especially in the rural 

communities. Beekeeping has a wonderful potential to boost Nigeria’s export 

base. There is an increasing demand for honey and other bee products because 

of its great values in maintaining good health and in the treatment of various 

diseases. According to Anineme (2007), honey is highly useful and as a result, 

there is so much demand for it that it can be termed a money spinner. Ojo (2004) 

described the enterprise as a means of empowering youth economically because 

of its many advantages over other types of agroforestry practices. Since there is 

high demand for honey in the international market, venturing into apiculture 

business would turn someone into a millionaire. 

 

Comparative Advantages of Beekeeping Business 

Beekeeping is not difficult to embark upon because of the following 

comparative advantages: 

i. Bee farming is relatively cheap to manage, as the major production is 

undertaken by the bees hence the insects can produce their own food all 

year round, that is no expenditure on feeds while the farmer only does the 

harvesting. 

ii. It does not need large expanse of land, water, feed and fertilizer to thrive. 

iii. Beekeeping does not depend on importation of foreign equipments or 

inputs. Materials and technologies are readily available in rural areas in 

local forms. 

iv. There is no need for daily care. 

v. It requires small capital to start up. Traditional bee farming does not 

necessarily require capital to start up. This means beekeeping can be 

practiced without the risk of debt. 

vi. It can be practiced by any interested person from any field of discipline. 

vii. There is increasing demand for honey and other bee products in both the 

local and international markets. 

viii. Honey, as it is in the comb, is pure and clean. If harvested carefully, honey 

needs no further processing. 
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ix. Beekeeping can be undertaken by both the young, old, men and women. 

It is a gender inclusive activity. 

 

Heliculture or Snail Keeping 

Snail are small invertebrate animals with long, soft bodies, no legs and have a 

spiral-shaped shell. Snails belong to the phylum Mollusca and 

class Gastropoda. The name snail is most often applied to land snails, terrestrial 

pulmonate gastropod molluscs. However, the common name snail is also used 

for most of the members of the molluscan class Gastropoda that have a 

coiled shell that is large enough for the animal to retract completely into. When 

the word "snail" is used in this most general sense, it includes not just land snails 

but also numerous species of sea snails and freshwater snails. 

Raising snails for food is called heliculture. There are many species of edible 

snails, and they vary in shape, size and colour.  In Nigeria there are various 

breeds of snail and they are milk snail (Otala lacteal), white garden snail (Theba 

pisana), garden snail (Cornu aspersum), Burgundy snail (Helix pomatia) and 

the most popular African giant snail (Achatina achatina). The giant Africa snail 

is the best species for heliculture due to its prolificacy and economic size. Snail 

is a very healthy source of protein, phosphorus, calcium and iron and low in 

fats, sodium and cholesterol.  

 

Requirements for Starting a Snail Farm 

Capital for Starting Snail Farm: To start a commercial snail business of 1000 

snails, about N50, 000 may be required because you require N20, 000 for the 

snail pen and about N30, 000 for the seed snails. It is also possible to start snail 

farming with zero capital. To start a snail farming with zero capital require the 

farmer to prepare a portion at the backyard of the compound, pick up a number 

of snails in the forest or nearby bush and start the snail farm. 

Housing for Snails: The size of the farm determines the housing styles and 

sizes. Housing size determines the comfort of cultured snails. For commercial 

farming, it is necessary to acquire a permanent farmland. Snail can be reared in 

boxes made of suitable substances like wire gauze (net) and woods. There are 

different kinds of snaileries that can be built. Some factors have to be taken into 

consideration, such as the snails’ stage of development and habits. This means 

sorting of snails by age into newly hatched, young and mature snails. It is 

important to note that younger snails would require more comfortable housing, 

which should be protected to prevent predators. Snails thrive in dark and humid 
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places; hence avoidance of direct sunlight or heat is necessary. Snails are easily 

dehydrated and wind increases the rate of moisture loss in snail housing, which 

leads to dryness for the animal. To prevent snails from losing water quickly, the 

snail house must be located in an environment that is protected from the wind. 

Soil type suitable for snails: The snail’s major habitat is the soil, and soil 

contains some of the components and chemical substances that it needs to 

survive. The soil type should be rich and contain a high level of organic matter. 

The suitable soil for snail farming is loamy soil, with low water holding 

capacity. Soil must be balanced, not waterlogged, because the snail also lays its 

eggs and drinks water out of the soil. The shell of the snail is mainly calcium 

and it derives most of it from the soil. 

Feeding of Snails: Snails are vegetarians and can be fed with wide varieties of 

foods. Feed your snails early in the morning and later in the night, and provide 

drinking water. Common feeds include fruits and vegetables like Waterleaves, 

cocoyam, pawpaw, okra, cassava, banana, watermelon, cabbage, carrot, 

pawpaw, lettuce, cucumber, potato, pumpkin, plantain.  Snails also feed on 

green leaves and human crumbs that have no salt. They also need calcium to 

grow shells and therefore, egg shells and limestone should be incorporated into 

their feeds.   Calcium is the single most important factor in the feeding of snails, 

because low calcium intake will slow down the growth rate and cause the shells 

to be thinner and susceptible to cracking. Calcium can be set out in a feeding 

dish so the snails can eat it at will. 

Snail Pests and diseases: Termites, lizards, snakes, ants, chickens, geese and 

turkeys are the common predators of snails and should be prevented by all 

means. There are not many diseases identified in snail, but fungus and bacterial 

diseases that are spread by contact have been noticed in overcrowded pens.  

Snail Reproduction: Snails are hermaphroditic and this means that each snail 

has both the male and female reproductive organs to reproduce fertile eggs. 

Snails lay eggs between ages eight and 12 months when they are sexually 

mature, the fertile eggs hatch between four and six weeks. They don’t have a 

defined breeding period, and on average they lay five to six clutches of eggs per 

year, containing on average 200 eggs per clutch if there are the right conditions. 

After hatching, the baby snail stays in the soil for two to five days. The 

hatchlings should be put in a separate pen to give them available space to grow 

and maximum protection. 

Harvesting: Maturity of snail takes about two years. Only mature snails should 

be harvested. Check the brim of the shell; if it is mature enough, the brim should 
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be thicker and harder than other parts of the shell. Do not harvest all the mature 

ones for the market. Keep a few for breeding and to serve as base stock. The 

prolific nature of reproduction and the market value (high demand) of snail 

would compensate farmers for its long maturity period of about two years. 

Economics of snail rearing: A snail farmer can earn large income from snail 

rearing because feeding them is cost-effective and the business could be done 

part-time. The snail meat attracts premium price, especially in the dry 

seasons. A snail farmer can keep another job while keeping snail on part time 

since it doesn’t require much time. Snail is an export commodity, which has 

value next to gold in overseas countries. It is a foreign exchange income earner. 

Nigeria climate is one of the best in snail breeding. Snail farming in Nigeria 

requires small capital and the running cost is very low. Snail farmers usually 

sell their produce at hotels, restaurants, to market women, large 

supermarkets/groceries, and even export to other countries. Currently, the 

demand for snail is higher than the supply. Therefore, the market potential of 

snail is inexhaustible locally and internationally. 

 

Poultry Farming 

Poultry farming is one of the most lucrative business in Nigeria. It deals with 

the rearing of birds for human consumption.  About 160 million Nigerians 

consume poultry products, ranging from chickens, turkeys, eggs, and a lot more. 

This shows that opportunities abound in poultry farming for people to key into 

(Edom, 2016). There are various breeds that can be raised by prospective 

poultry farmers. The farmer can choose from Chickens (Broilers, Growers and 

Layers), Turkeys, Guinea Fowls, Quails, Peacocks, Ducks, Geese, etc. 

depending on one's interest and start-up capital. Poultry products are a good 

source of protein with high market potential because of the high demand for its 

products. 

 

Comparative advantages of Poultry Farming Business 

Poultry farming business has many comparative. Therefore, many young 

graduate may prefer to invest in this business. 

Capital: The main benefit of poultry farming is that it doesn’t necessarily 

require high capital for starting. You just need basic capital to start raising 

poultry. Also, most of the poultry birds like chicken, are not expensive to start 

raising. 

Land: Poultry farming doesn’t necessarily need a big space unless you are 

going to start a large scale commercial farm. One can easily raise some birds on 
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the backyard with one or numerous coops or cages. Hence, if you are interested 

in poultry farming, then you can simply do it on your own backyard with several 

birds. 

High Returns within Short Time: Interestingly, commercial poultry farming 

business ensures a high return of investment within a very short time period. 

Few poultry birds such as broiler chickens take a shorter duration of time to 

mature and generating profit. Poultry products are not much expensive. It can 

be afforded by most of people. 

Readily available market with high demand: Marketing poultry products is 

very easy. There is an established market for poultry products in almost all parts 

the country and the world at large. So one can easily sell the products in the 

nearest local market. Poultry gives fresh and nutritious food and has a huge 

global demand. Therefore, global consumers of poultry products prefer them 

due to their nutrients and freshness. 

It is advisable to start poultry farming on a small scale especially if you are 

inexperienced in the market. For a business like poultry farming, you have to 

start small and then expand gradually as your business grows and demands your 

products increase. You should also do a proper feasibility study before you go 

into the business. If there are too many competitors or if the supply for poultry 

products exceeds the demand in your area, then look for somewhere else to start 

your business or look for another business to start. There are several other 

lucrative businesses in the livestock farming industry that you can consider. 

 

Poultry House 

Small scale poultry coops can be built in almost every possible shape and size. 

Many existing buildings can easily be adapted to accommodate poultry. 

According to Clauer (2009), poultry housing can be as crude or elaborate as you 

wish to build as long as you provide the following: Protection, adequate space, 

easy access to feed and water, source of light and ventilation. 

i. Protection: A good poultry house protects the birds from the elements 

(weather), predators, injury and theft. Poultry require a dry, draft-free 

house. This can be accomplished by building a relatively draft free house 

with windows and/or doors which can be opened for ventilation when 

necessary. Build the coop on high, well-drained areas. This prevents 

prolonged dampness and water saturation of the floor of the coop and 

outside runs. Allowing an adequate level of space per bird also helps keep 

the humidity level in the coop to a minimum. Keeping poultry totally 

confined to together with fence and covered runs are your best protection 

from predators. When building a new facility, consider laying a concrete 

floor and start the wall with one or two concrete blocks. This prevents 

rodents, snakes, and predators from digging under the walls and the floors. 
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Windows and doors must be securely covered with heavy-gauge mesh wire 

or screening when opened. To protect the birds from theft, lock your 

building and pens securely whenever you are not home. 

ii. Adequate Space: Birds need adequate space for movement and exercise as 

well as areas to nest and roost. Space requirements vary with the type of 

bird you raise. 

iii. Easy Access to Feed and Water: Feeders and waters should be placed 

conveniently throughout the pen for birds' access. Place the bottom of the 

waterers and top lip of the feeders at the birds' back height. This will keep 

the feed and water clean and prevent wastage. Small birds like pigeons, 

bantams and quail, only require 1 linear inch/bird of feeder and water space 

and large birds require 2-3 linear inches/bird. When possible, place the 

waterer in the outside runs, especially for waterfowl. This helps to keep the 

humidity level lower inside the coop.  

iv. Source of Light: If you wish to produce eggs from your flock year-round, 

you must have a source for electric light. One electric light every 40 feet at 

ceiling height is appropriate. Most small poultry houses do very well with 

one light above the feeding and watering area. Windows placed on the 

south-side of the coop will also be a good source of light and warmth in 

winter and a good source of ventilation in summer.  

v. Ventilation: Ample air movement without a draft is essential. Fresh air 

brings in oxygen while excess moisture, ammonia or carbon dioxide are 

removed, the stale air moves out of the house. Dampness and ammonia 

build-up are a sign that there is not enough ventilation. For small coops 

windows or vents on one side of the house usually provide plenty of 

ventilation. Poultry can handle cold very well if they are dry.  

Feeding: Commercial poultry feeding is a highly perfected science that 

ensures a maximum intake of energy for growth and fat production. The 

most convenient way of feeding chickens is with a balanced pelleted ration, 

whether the birds are confined indoors or allowed to range outdoors. Most 

diets contain corn for energy, soybean meal for protein, and vitamin and 

mineral supplements. Different rations are often used, depending on the 

production stage of the bird. Starter rations are high in protein-an expensive 

feed ingredient. However, grower and finisher rations can be lower in 

protein since older birds require less. A starter diet is about 24% protein, 

grower diet 20% protein, and finisher diet 18% protein (1),  layer diets 

generally have about 16% protein (National Research Council, 1994). 

Special diets are available for broilers, pullets, layers, and breeders. Whole 

grains can also be provided as scratch grains. Access to clean water is 

important. 
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Poultry feed ingredients include energy concentrates such as corn, oats, wheat, 

barley, sorghum, and milling by-products. Protein concentrates include soybean 

meal and other oilseed meals (peanut, sesame, safflower, sunflower, etc.), 

cottonseed meal, animal protein sources (meat and bone meal, dried whey, fish 

meal, etc.), grain legumes such as dry beans and field peas, and alfalfa. Grains 

are usually ground to improve digestibility. Soybeans need to be heated-usually 

by extruding or roasting-before feeding in order to deactivate a protein inhibitor. 

Soybeans are usually fed in the form of soybean meal, not in "full-fat" form, 

because the valuable oil is extracted first. Whole, roasted soybeans are high in 

fat which provides energy to the birds. 

Chicken feed usually contains soybean meal which is a by-product of the 

oilseed industry. In the industry, soybeans are dehulled and cut into thin pieces 

(flaked) to improve the action of the solvent (usually hexane) which is passed 

through the soybean to extract the valuable oil. Vegetable oils such as soybean 

oil are used for edible and industrial purposes. The soybean is then toasted as a 

method of heat treatment to deactivate an inhibitor which would otherwise 

interfere with protein digestion in the animal. 

High-quality and well-balanced protein sources produce a maximum amount of 

muscle, organ, skin, and feather growth. The essential minerals are important 

for bones and eggs formation. Other minerals that are required include: 

calcium, phosphorus, sodium, chlorine, potassium, sulfur, manganese, iron,   

copper, cobalt, magnesium, and zinc are all required. Vitamins A, C, D, E, 

and K and all of the B vitamins are also required. Antibiotics are widely used to 

stimulate appetite, control harmful bacteria, and prevent disease.  

Diseases 

Poultry are quite susceptible to a number of diseases. Some of the more 

common are fowl typhoid, pullorum, fowl cholera, chronic respiratory disease, 

infectious sinusitis, infectious coryza, avian infectious hepatitis, infectious 

synovitis, bluecomb, Newcastle disease, fowl pox, avian leukosis 

complex, coccidiosis, blackhead, infectious laryngotracheitis, infectious 

bronchitis, and erysipelas (Cheeke, 1991). Strict sanitary precautions, the 

intelligent use of antibiotics and vaccines, and the widespread use of cages for 

layers and confinement rearing for broilers have made it possible to effect 

satisfactory disease control. 

Outbreaks of bird flu or avian influenza, which was first detected in humans in 

1997, have led to the culling of millions of poultry animals since the late 20th 

century. Waterfowl such as wild ducks are thought to be primary hosts for all 

bird flu subtypes. Though normally resistant to the viruses, the birds carry them 

in their intestines and distribute them through feces into the environment, where 

they infect susceptible domestic birds. Sick birds pass the viruses to healthy 

birds through saliva, nasal secretions and feces. Within a single region, bird flu 

https://www.britannica.com/science/Newcastle-disease
https://www.britannica.com/science/coccidiosis
https://www.britannica.com/science/blackhead-bird-disease
https://www.britannica.com/science/erysipelas
https://www.britannica.com/science/vaccine
https://www.britannica.com/animal/waterfowl-bird
https://www.britannica.com/science/virus
https://www.britannica.com/science/feces
https://www.britannica.com/science/saliva


245  africanscholarpublications@gmail.com                                                                               

 2022 

 

is transmitted readily from farm to farm by airborne, feces-contaminated dust 

and soil, by contaminated clothing, feed and equipment, or by wild animals 

carrying the virus on their bodies. The disease can be spread from region to 

region by migratory birds. Humans who are in close contact with sick birds for 

example, poultry farmers and slaughterhouse workers are at the greatest risk of 

becoming infected. 

 

Medication and vaccination 

Proper medication and vaccination can prevent many poultry diseases. As a 

commercial poultry farmer, there is need to have a veterinary doctor that can 

come run and check on the birds when the need arises. There are various routine 

medications and vaccinations that help towards the healthiness of the birds to 

keep them safe from viruses and bacterial infections, peradventure they catch 

an infectious disease 

 

Conclusion  

It can be concluded that there are many entrepreneurial opportunities in Biology 

education which graduates of Nigerian tertiary institutions could undertake and 

become self-employed. The knowledge aspect of these entrepreneurial 

opportunities are captured in Biology curriculum for senior secondary school 

and tertiary institutions in Nigeria. Biology education graduates can therefore 

utilize the opportunity by applying the knowledge they acquired to start small 

scale enterprise.  Most of these entrepreneurial opportunities require little start-

up capital and running cost especially if one choose to start on a small scale and 

that even if one start on a small scale, there are prospects of future expansion or 

growth as a result of the readily available market and high demand for products 

such as honey, eggs and meat.   

 

Recommendations 

The author made the following recommendations: 

1. Entrepreneurship education should be infused into the Biology 

education curriculum with the aim of helping graduates of Biology 

education to take up entrepreneurial opportunities in Biology. 

2. The culture of providing general entrepreneurship education to students 

should be improved upon to ensure that entrepreneurship education so 

provided is related to the student’s course of study such that the upon 

graduation, the students could take up entrepreneurial opportunities 

related to their area of specialization. 

3.  Government and school proprietors should provide materials and 

needed fund to establish Biology model entrepreneurship such as 

https://www.britannica.com/dictionary/transmitted
https://www.britannica.com/science/virus
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poultry model farm, bee keeping model, snail model farm, etc through 

which students are trained.  
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