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Abstract 

This publication highlights the investigation carried out on biodiesel oil seed crops farming. 

The main focus of this write-up is on the net energy balance of biodiesel compared to other 

fuels and the benefits of biodiesel oilseed crops. Other issues considered are the problems 

and prospects of biodiesel oilseed crops farming as well as the oil content and the 

kilogramme oil yield per hectare. 

 

Keywords: Biodiesel oil seed crops, energy balance oil content, kilogramme oil yield per 

hectare. 

 

Introduction 

Biodiesel, the name commonly given to fatty acid alkyl esters, has become an attractive 

option for the replacement of petroleum diesel. Biodiesel is considered a real substitute to 

diesel fuel due to its following merits. 

1.  Biodiesel is biodegradable (10), non-toxic and renewable and does not contribute to 

global warning due to its close carbon cycle because the primary feedstock for biodiesel is 

a biologically – based oil or fat that can be grown season after season, hence biodiesel is 

renewable. 

2.  It can reduce the dependence on importation of refined petroleum based – fuels and 

enhance energy security. Although the percentage of the country is fuel supply that can be 

replaced with biodiesel will be small, petroleum markets tend to be sensitive to small 

fluctuations in supply so an additional source of fuel can have a surprising effect on 

stabilizing fuel price. 

3.  It can be used in diesel engines with little or no modification (11). 
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4.  Biodiesel has excellent lubricating properties. 

5.  Biodiesel provides substantial reductions in carbon monoxide unburned hydrocarbons, 

and particulate emissions from diesel engines (8). 

6. Biodiesel has higher flashpoint than petroleum diesel – 150oC for biodiesel versus 70oC 

for normal diesel. Hence it is safer to handle (11). 

7. The required production facilities for biodiesel are cheaper than for petroleum diesel 

fuel. 

8.  It can reduce greenhouse emissions and lover harmful emissions (3, 7) 

9.  It has favorable energy return on energy invested. 

The cost of the vegetable oil feedstock is the single largest factor in biodiesel production 

costs. Of these costs, about 80 – 90% comes from the feedstock (1, 2, 6). Reducing the 

cost, of feedstock is essential for biodiesel’s long term viability and economic 

sustainability. Hence an investigation was undertaken to study the biodiesel oilseed crops 

farming. The benefits, problems and solutions were carefully noted in order to explore 

ways of producing low cost feedstocks such as non-edible oilseeds as the basic raw material 

for biodiesel production. 

Methodology 

Ten different biodiesel farms in different locations in Delta, Edo, Kogi and Ondo States 

were used for the study with a view to identify their common benefits and the problems 

and solutions of their bioenergy crops farming. The crop yield in kilogrammes per hectare 

and litres per hectare for each farm was recorded as shown in Table 1. The oil content was 

equally calculated. 

In addition, biodiesel was produced by the transesterification of 500ml of cashew, melon 

and rubber seed oil using sodium hydroxide catalyst and methanol in a biodiesel reactor. 

The methanol solution was added to the vegetable oil in the biodiesel reactor at a 

temperature of 600C for 2 hours. The reaction mixture was poured into the separating 

funnel and was allowed to settle for 6 hours. The top layer which forms the methyl ester 

was separated from the bottom layer which forms the glycerol. 

Problems 

Some of the problems associated with biodiesel oilseed crops farming can be enumerated 

as follows. 



Environmental Degradation 

One of the most important environmental considerations is that of deforestation which 

reduces forest trees and land cover, consequently leading to soil erosion and its attendant 

problems. Furthermore, environmental pollution through the application of chemicals, 

Such as fertilizers, nematicides, fungicides and the spraying of insecticides and herbicides 

cannot be ruled out. In addition to that, the biodiesel crops are fumigated after being 

harvested this can also cause environmental and ecological problem.  

 

Land Tenure System 

Land is one of the most vital assets of the bioenergy farmer. Land tenure can be defined as 

the system of land ownership by community, group of persons, individual, through 

inheritance or by an Act of parliament for temporary or permanent utilization. In Nigeria, 

most people who have land do not allow outsiders to make use of them because of the 

problem of land tenure system. Consequently, willing biodiesel crop farmers may not have 

access to fertile land for crop cultivation. 

Lack of Capital 

Capital is another valuable asset of the biodiesel oilseed crop farmer. Their resources are 

limited and they may not have enough collateral security to seek for bank loans. Where 

they are able to provide the collateral needed by the banks, they may not be able to pay the 

high interest rates on loans demanded by these financial institutions. 

Poor Transportation 

Poor transportation in form of bad roads and poorly maintained vehicles, coupled with 

inadequate transport facilities and long distances from the farmlands to the point of 

installation of biodiesel processing facilities poses some constraints to the development of 

biodiesel farms.  

 

Pests and Diseases 

Certain pests and disease are found in some parts of the country and these could constitute 

a major hindrance to the growth of biodiesel farms in such areas. Some of these pests and 

diseases can reduce the quality and quantity of the oilseed crops. As well as increase the 

cost of oilseeds production and reduce the farmer’s income as shown in Table 2 and 3. 



Poor Storage Facilities 

Absence of good storage facilities such as cribs, silos and barns hinder the growth of oilseed 

crop farms. This leads to pests and diseases which attack the biodiesel crops thereby 

reducing their quality and quantity. 

Unfavorable Climate 

The climate of some areas in Nigeria is not conducive for large scale bioenergy farming. 

In some of the farms, there is excessive rainfall accompanied by gully erosion and flooding 

while in others there is long period of drought which results in poor oilseed crop yield. 

Inadequate Extension and Research Services 

Extension services in an important instrument for disseminating recent information on 

agricultural advancement to biodiesel crop farmers. Unfortunately, the available extension 

and research services are insufficient and at times the available materials are obsolete. 

Flood versus Fuel Controversy 

Very serious ethical issues are raised by sacrificing croplands for transportation fuel in a 

world where people are hungry and populations are growing. This is commonly known as 

the food versus fuel controversy. 

Monoculture  

Monoculture is the agricultural practice of producing or growing a single crop or plant 

species over a wide area and for a large number of consecutive years. It is widely used in 

modern industrial agriculture and its implementation has allowed for large harvests from 

minimal labour. (12) It leads to specialization in certain crops production in terms of 

quantity and quality of products, Uniform cultivars makes use of available light and space 

more efficiently to produce high yields by making use of the plants’ capacities to maximize 

growth under less pressure from other species and more uniform plant structure. However, 

it leads to drain on the soil nutrients and destruction of the soil structure. Also, it easily 

exposes the biodiesel farmer to adverse climatic conditions or the quick spread of diseases 

or invasion by pests. 

Benefits 

The benefits accruing from biodiesel oilseed crops farming are: 

 

Provision of Employment 



It provides employment opportunities for biodiesel crop farmers. Both temporary and 

permanent jobs are created. 

Biodiesel Research 

It encourages research into production, marketing and control of biodiesel oilseed crops 

and diseases. 

Establishment of Biodiesel Facilities 

The establishment of biodiesel processing facilities which will create energy from 

bioenergy crops will increase the country’s industrial base. 

Source of Income 

The sale of biodiesel oilseed crops fetch the farmers a lot of money and hence it forms a 

solid income base. In addition, biodiesel increases the demand for oil-bearing seeds, which 

raises the price biodiesel refiners pay for the oil-seeds. Biodiesel oilseed crop farmers near 

the biodiesel processing plant will receive slightly higher prices for oil-bearing seeds. 

Creation of Market for Industrial Products 

It creates market for industrial products such as fertilizers, nematicides, pesticides, 

insecticides and agricultural implements like hoes and cutlasses. 

  

 

The Energy Balance of Biodiesel Compared to other Fuels 

The energy balance can be defined as the energy output per unit energy input. In other 

words, it is a comparison of the energy stored in a fuel to the energy required to grow, 

process and distribute that fuel while the energy difference is the Energy output minus the 

Energy input. This is positive as shown in Table 4. 

Table 4: Energy Balance of Biodiesel compared to other fuels. 

s/No. Fuel type Energy 

input MJ/Kg 

Energy 

output 

MJ/Kg 

Energy 

difference 

MJ/Kg 

Energy 

Ratio 

1 

2 

3 

4 

Cashew 

Biodiesel 

Melon 

Biodiesel 

5.25 

5.72 

5.36 

1.62 

1.25 

1.30 

1.14 

1.05 

4.00 

4.42 

4.22 

0.57 

4.20 

4.40 

4.70 

1.50 



5 

6 

Rubber 

Biodiesel 

Bioethanol 

 

Petroleum 

Diesel  

Rubber 

Biodiesel 

1.11 

5.06 

1.03 

1.24 

0.08 

3.82 

1.10 

4.08 

 

 

 

 

 

 

Solutions to Crop Production Problems 

Amending the Land Tenure System 

The Land tenure system should be amended by promulgating a law to that effect. This will 

enable farmers who have the required capital to embark on large scale biodiesel crops 

farming. Above all, the land use decree of 1978 as amended in 1990 ACT should strictly 

be enforced. 

Formation of Co-operative Societies 

The bioenergy farmers and the Local communities can pull their resources together, design 

and build small to medium-size biorefinery which is similar in production design to 

petroleum refinery. The crude vegetable oil processed from the biodiesel oilseed crops can 

form the bedrock for all kinds of products as shown in the schematic in Table 5. 

Feasibility studies had it that if they own a share of the biodiesel production facility that 

turns the oilseeds into biodiesel and other related products, they can get dividends of 5 to 

10% per litre of biodiesel. By so doing, they would share in the economic benefits of 

biodiesel production. 



Table 5: Value Added Tree  

  
Oil Seed 

Crude Industrial Grade vegetable oil 

Oxygenated  
Fuels 

Protein meal 

Nutritional  
Supplements  

Crude  
Glycerin   

BioHerbicide/  
Biopesticide 

Meals   

USP/Tech 
Glycerin    Motor Oil    

Form Release    

Lubricants     

Alcohols    

Specialty 
Chemicals    



The cooperative societies can also grant loans to members hire or purchases modern 

machineries that will work on rotational basis on member’s farms. 

Environmental Control 

Effective means of environmental control should be employed to curb gully erosion and 

flooding. More effective method of application of agricultural chemicals such as 

insecticides, fungicides, pesticides and fertilizers should be devised so as to reduce 

environmental pollution to its barest minimum. The use of these chemicals will help to 

control pests and other diseases that damage oilseed crops. Additionally, more preventive 

rather than curative techniques of pests and diseases control. 

Biodiesel crops that improve the soil and increase the water retaining capability of the soil 

should be cultivated. 

Development of Biodiesel Co-products 

The development of biodiesel co-products should be fully explored. This will help to bring 

down the production costs and the price of biodiesel as well as improve energy balance. 

Table 5 shows cashew, melon and rubber biodiesel and their corresponding co-products. 

Table 6: Co-products of Cashew, Melon and Rubber biodiesel. 

S/No Description of 

material 

Quantity Unit 

Cost (N/ 

Kg). 

Total Cost 

N(million) 

Percentage(%) 

1 Total cost of 

cashew Biodiesel 

raw material or 

Reactants 

Co-

products(80% 

glycerol) 

Biodiesel 

Production cost. 

 

Total cost of 

products 

 

 

100,000,000kg 

 

 

 

10,000,000kg 

 

 

100,000,000kg 

 

 

 

 

 

 

49.50 

 

 

93.75 

 

 

9870.0 

 

 

 

495.0 

 

 

9375.0 

 

9870.0 

 

 

100.00 

 

 

 

5.02 

 

94.98 

 

 

100.00 



 

 

Saving Energy 

For Biodiesel to be produced at a cost-effective production level, then proper tillage 

methods, accurately sized machineries and farm operations as well as crop rotation 

methods must be used. This will help to reduce the energy expended on the production of 

biodiesel crops. 

2 Total cost of 

Melon Biodiesel 

raw materials or 

Reactors 

Co-products 

(80% glycerol) 

Biodiesel 

Production cost. 

 

Total cost of 

products 

 

100,000,000kg 

 

 

10,000,000kg 

 

 

 

100,000,000kg 

 

 

 

 

49.50 

 

 

 

83.75 

 

 

8870.0 

 

495.0 

 

 

 

8375.0 

 

 

88.70.0 

 

 

100.00 

 

5.58 

 

 

 

94.42 

 

 

100.00 

3 Total cost of 

Rubber Biodiesel 

raw materials or 

Reactors 

Co-products 

(80% glycerol) 

Biodiesel 

Production cost. 

 

Total cost of 

products 

100,000,000kg 

 

 

 

10,000,000kg 

 

 

 

100,000,000kg 

 

 

 

 

49.50 

 

 

 

69.15 

 

 

 

7410.0 

495.0 

 

 

 

6915.0 

 

 

7410.0 

 

 

 

100.00 

6.68 

 

 

 

93.32 

 

 

100.00 



Granting Credit Facilities to Biodiesel Farmers 

Banks should be more liberal in granting loans and other credit facilities to biodiesel 

farmers. This will enable them to purchase some agricultural inputs such as fertilizers and 

insecticides as well as modern agricultural farm tools. 

Social Amenities 

Good roads should be constructed to link the rural areas where these products are grown. 

In addition to that, good communication and medical facilities should be provided. 

Provision of Storage Facilities  

This will enable the farmers to preserve excess agricultural products to prevent biodiesel 

oilseeds glut and scarcity. 

Training of Manpower and Research 

The biodiesel farmers should be trained by the agricultural extension personnel on the most 

recent techniques. Seminars, workshops and mass literacy programmes should be 

organized to improve on their skills. Furthermore, biodiesel farming research institutes 

should be built and their results should be used by the farmers to produced improved 

varieties of crops. 

Mechanization of Agriculture 

This will require modern agricultural implements such as tractors, combine harvesters, 

ploughs, ridgers, irrigation devices and a host of others. In this regard, the government can 

provide subsidy and subvention. 

 

 

Tables 1: Yield of some Biodiesel oilseed crops 

S/No Crop Oil content (%) Kg oil/ha Litres oil/ha 

1 

2 

3 

4 

5 

6 

7 

Cashew 

Melon 

Rubber 

Cocoa 

Castor beans 

Jatropha curcas 

 Avocado pear 

32.1 

48.2 

40.4 

16.0 

48.0 

28.6 

18.0 

900.0 

960.0 

1000.0 

920.0 

1200.0 

1600.0 

2300.0 

997.0 

1052.6 

1098.3 

1020.0 

1320.0 

1760.0 

2530.0 



8 

9 

10 

Pumpkin seed 

Palm fruit 

Groundnut 

38.0 

25.0 

42.0 

490.0 

5200.0 

900.0 

539.0 

5720.0 

1080.0 

 



Table 2: Pests of Some Biodiesel Oil Seed Crops 

S/No Crop Pests 

1. Cashew Insects pests such as 

beetles, caterpillars, bugs, 

weevil or borer, scales, 

aphids, thrips, mites and 

rodents such as rats. 

2. Melon Rodents like squirrel, 

termites, grasshoppers, 

caterpillars. 

3. Rubber Cockchafer, grubs, slugs, 

rodents, bats, caterpillars, 

aphids, snails and mealy 

bugs. 

4. Cocoa Leaf worms, mired, capsid, 

shield bug, husk miner, 

termites, mealy bugs, 

spider mites and black 

citrus aphids. 

5. Castor beans Cutworm, corn earworm, 

thrip, or spider mite 

infestations corn borers, 

leaf miners and 

grasshoppers. 

6. Jatropha curcas Cutworm, scar abaeid 

beetle, grasshopper, army 

worm larva, leaf caterpillar, 

neetle caterpillar, leaf 

hopper and mite, Ear corn 

caterpillar, stink bug, 



chrysocoris javanus, Tip 

borer caterpillar 

7. Avocado pear Helapeltis, fruit – spolting 

bug, Queensland fruitfully, 

red shouldered leaf beetle, 

swarming leaf beetles. 

8. Pumpkin seed Aphids, beet army worm, 

cut worms, wire worms. 

9. Palm fruits Termites, mites red spiders, 

grasshoppers, aphids, 

mealy bugs, spear borer, 

rodents and monkeys, palm 

birds. 

10. Groundnut Aphids, bruchid, rodents, 

caterpillars and 

grasshoppers 

 



Table 3: Diseases of some Biodiesel Oilseed Crops 

S/No Crop Diseases 

1. Cashew  Colletotrichum 

ghocosporioiles, withering 

disease, die-back or pink 

disease, wilting disease. 

2. Melon Fusarium with root rot, leaf 

spot, bacterial wilt, root 

knot, mosaic virus. 

3. Rubber Moldy rot, black thread or 

black stripe, white root 

disease, brown root disease 

and red root disease. 

4. Cocoa  Black pod, swollen shoot, 

charcoal rot. 

5. Castor beans  Bacteria leaf spot disease, 

alternaria leaf spot disease 

(Alternaria brassicae)  

6. Jatropha curcas Spots on seedling, 

alternaria spots, rust, 

cercosporia, leafspots, 

fusarium wilt, botrytis 

spoiled and bacteria leaf 

spots. 

7. Avocado pear Root rot and anthracnose. 

8. Pumpkin seed Black rot, gummy stem 

blight, anthracnose, 

powdery mildew. 

9. Palm fruit Brown germ, brown spots, 

algal spot, anthracnose, 



galadema, freckle and blast 

root disease. 

10. Groundnut Rosette disease, tikka 

disease, mouldy seeds and 

seed rot. 

 

 

Pest and Diseases Control 

The four methods of pests and diseases control are mechanical, cultural, biological and 

chemical control. 

Pests Control 

Mechanical Control 

This involves the use of traps and guns to kill birds and rodents as well as the use of wire-

net for the perimeter fencing of the biodiesel farm and the use of mechanical scaring 

devices such as vibrators and scare crows to scare away birds and rodents. At times, heat 

scarification is used. 

 

Cultural Control 

One of the problems of monoculture can be solved by adopting crop rotation, mixed 

cropping and bush fallowing. Adequate soil preparation and seed spacing should also be 

adopted. In addition, planting seeds and seedlings should be properly handle and stored. 

Biological Control 

This involves the utilization of living organisms to control pests. Insect predators are 

popularly utilized to consume the pest preys. The advantages of this method is that it 

ensures human and environment security. However, this process is not as fast as chemical 

control. 

Chemical Control 

This usually involves the use of pesticide chemicals to control the pests. Some of these 

pesticides are nematicides such as vapan D.D and nemagon, rodenticides such as rogor 40, 

avicides and insecticides. 

Diseases Control 



Biodiesel crop plant diseases are controlled using the following techniques. 

Cultural control 

The cultural mechanisms adopted here are similar to those for pest’s control. 

Biological Control 

This method utilized natural enemies to control the disease pathogens. 

Chemical Control 

This is a very fast and efficient method of controlling and decreasing disease pathogens. 

Some of the chemicals used are viricides, nematicides, fungicides and antibiotics. 
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