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COURSE CODE: PBB 111 

COURSE TITLE: INTRODUCTION TO PLANT BIOLOGY AND    

   BIOTECHNOLOGY (1) 

NUMBER OF UNITS: 3 Units 

COURSE DURATION: Three hours per week 

COURSE LECTURER: Edokpolor OHANMU 

INTENDED LEARNING OUTCOMES 

At the completion of this course, students are expected to: 

1. Define Plant Biology and Biotechnology. 

2. Give a brief note on the various area of specialization 

3. Define biotechnology 

4. Understand the history of biotechnology 

5. Explain the application and relevant of biotechnology to man. 

COURSE DETAILS:  

Week 1-2:  Introduction to Plant Biology and Biotechnology. Career prospects 

and areas of specialization. 

Week 3-4: Introduction to Biotechnology. Brief history and applications of 

Biotechnology 

Week 12 Revision 

RESOURCES 

• Lecturer’s Office Hours: 

• Mr. Edokpolor Ohanmu, Mondays 8:00am-4:30pm. 
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Course lecture Notes:  

• Books: 

• Plant Biotechnology.: Current and Future Applications of Genetically Modi_ed 

Crops Edited by Nigel Halford. John Wiley & Sons, 2006.  

• Principle of Botany by Gordon Uno 

Introduction to Plant Biology and Biotechnology by Prof. Anoliefo, G.O 

 

Recommendations 

K. Buchholz, J. Collins, The roots – A short history of industrial microbiology and 

biotechnology, Appl. Microbiol. Biotechnol. 97 (2013) 3747–3762. 

 J.H. Hulse, Biotechnologies: Past history, present state and future prospects, 

Trends Food Sci. Technol. 15 (2004) 3–18. 

Practical Project: 

• Collection and identification of plant species 

• Application of plants in biotechnology e.g. fermentation 

• Creating an herbarium of different plant species 

 

• Home-works + Project: ~ 30% of final grade. 

 

• Exams: 

• Final, comprehensive (according to university schedule): ~ 70% of final grade 

 

Assignments & Grading 

• Academic Honesty: All classwork should be done independently, unless 

explicitly stated otherwise on the assignment handout. 

• You may discuss general solution strategies, but must write up the solutions 

yourself. 
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• If you discuss any problem with anyone else, you must write their name at the top 

of your assignment, labeling them “collaborators”. 

 

ASSIGNMENT SUBMISSION 

• Turn in what you have at the time it’s due. 

• All assignments are due at the start of class. 

• If you will be away, turn in the assignments early. 

•Late Programming Assignments (projects) will not be accepted, but penalized 

according to the percentages given on the syllabus. 

 

PREAMBLE: 

Plant Biology and Biotechnology is a course that provides students with an 

opportunity to develop an understanding of the principles and practices of plant 

tissue and biotechnology regarding agriculturally-related products and services. 

Topics include; introduction of plant biotechnology, area of specialization, history 

and applications of Biotechnology, diversity of living organism and habitats, life 

forms, mode of nutrition, size and shape, classification of living organisms, 

concept of five kingdom, their characteristics and possible evolutionary 

relationships among groups of plants. 

 

 

 

 

 

INTRODUCTION 

Plant Biology and Biotechnology 



PBB111: INTRODUCTION TO PLANT BIOLOGY AND BIOTECHNOLOGY, EDO UNIVERSITY, IYAMHO Page 4 
 

Botany, also called plant science(s), plant biology or phytology, is the science of 

plant life and a branch of biology. A botanist or plant scientist is a scientist who 

specialises in this field. The term "botany" comes from the Ancient Greek word 

βοτάνη (botanē) meaning "pasture, grass or "fodder". Botanē is in turn derived 

from βόσκειν (boskein), meaning "to feed or to graze". Traditionally, botany has 

also included the study of fungi and algae respectively.  

It origin comes with the efforts of early humans to identify and later cultivate 

edible and medicinal plants, making it one of the oldest branches of science. 

Medieval physic gardens, often attached to monasteries, contained plants of 

medical importance. They were forerunners of the first botanical gardens attached 

to universities, founded from the 1540s onwards. One of the earliest was the Padua 

botanical garden. These gardens facilitated the academic study of plants. Efforts to 

catalogue and describe their collections were the beginnings of plant taxonomy, 

which in 1753 led to the binomial system of Carl Linnaeus. 

In the 19th and 20th centuries, new techniques were developed for the study of 

plants, including methods of optical microscopy and live cell imaging, electron 

microscopy, analysis of chromosome number, plant chemistry and the structure 

and function of enzymes and other proteins. In the last two decades of the 20th 

century, botanists exploited the techniques of molecular genetic analysis, including 

genomics and proteomics and DNA sequences to classify plants more accurately. 

Modern botany is a broad, multidisciplinary subject with inputs from most other 

areas of science and technology. Research areas include the study of plant 

structure, growth and differentiation, reproduction, biochemistry and primary 

metabolism, chemical products, development, diseases, evolutionary relationships, 

systematics, and plant taxonomy. Dominant themes in 21st century plant science 
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are molecular genetics and epigenetics, which are the mechanisms and control of 

gene expression during differentiation of plant cells and tissues.  

Plant Biology and Biotechnology has diverse applications in providing staple 

foods, materials such as timber, oil, rubber, fibre, drugs, horticulture, agriculture 

and forestry, plant propagation, breeding and genetic modification, in the synthesis 

of chemicals and raw materials for construction and energy production, in 

environmental management, and the maintenance of biodiversity. 

 

Career prospect and Area of specialization 

1. Cytology – cell structure, chromosome number 

2. Paleobotany – Study of fossil plants and plant evolution 

3. Plant biochemistry – Chemical processes of primary and secondary 

metabolism 

4. Plant anatomy – Structure of plant cells and tissues 

5. Plant ecology – Role and function of plants in the environment 

6. perspective 

7. Plant genetics – Genetic inheritance in plants 

8. Plant physiology – Life functions of plants 

9. Plant taxonomy and systematics – Classification and naming of plants 

10. Bryology – Mosses, liverworts, and hornworts 

11. Lichenology – Lichens 

12. Mycology or fungology – Fungi 

13. Phycology or algology – Algae 

14. Pteridology – Fern and their allies 

15. Biotechnology – Use of plants to synthesize products 
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16. Economic botany – Study of plants of economic use or value 

17. Ethnobotany – Plants and people. Use and selection of plants by humans 

18. Horticulture – cultivation of garden plant 

19. Plant pathology (Phytopathology) – Plant diseases 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION TO BIOTECHNOLOGY 

https://en.wikipedia.org/wiki/Economic_botany
https://en.wikipedia.org/wiki/Ethnobotany
https://en.wikipedia.org/wiki/Horticulture
https://en.wikipedia.org/wiki/Plant_pathology
https://en.wikipedia.org/wiki/Plant_diseases


PBB111: INTRODUCTION TO PLANT BIOLOGY AND BIOTECHNOLOGY, EDO UNIVERSITY, IYAMHO Page 7 
 

Biotechnology is the use of living systems (plants and organisms) to develop new 

or modify existing products, or any technological application that uses biological 

systems, living organisms, or derivatives to make or modify products or processes 

for specific use.  

The wide concept of  biotechnology encompasses a wide range of procedures for 

modifying living organisms according to human purposes, going back to 

domestication of animals, cultivation of the plants, and improvements through 

breeding programs that employ artificial selection and hybridization. 

Biotechnology also includes genetic engineering,  cell and tissue culture 

technologies.  

We are going to be looking at two broad definition of biotechnology; 

1. The American Chemical Society defines biotechnology as  

“the application of biological organisms, systems, or processes by various 

industries to learning about the science of life and the improvement of the 

value of materials and organisms such as pharmaceuticals, crops, and 

livestock”.  

2. European Federation of Biotechnology, defines biotechnology as  

“the integration of natural science and organisms, cells, parts thereof, and 

molecular analogues for products and services”. 

For thousands of years, humankind has used biotechnology in agriculture, food 

production, and medicine. The term is largely believed to have been coined in 1919 

by Hungarian engineer Károly Ereky. In the late 20th and early 21st centuries, 

biotechnology has expanded to include new and diverse sciences such as 
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genomics, recombinant gene techniques, applied immunology, and development of 

pharmaceutical therapies and diagnostic tests. 

History of Biotechnology 

Agriculture has been theorized to have become the dominant way of producing 

food since the Neolithic Revolution. Through early biotechnology, the earliest 

farmers selected and bred the best suited crops, having the highest yields, to 

produce enough food to support a growing population. As crops and fields became 

increasingly large and difficult to maintain, it was discovered that specific 

organisms and their by-products could effectively fertilize, restore nitrogen, and 

control pests. Throughout the history of agriculture, farmers have inadvertently 

altered the genetics of their crops through introducing them to new environments 

and breeding them with other plants. 

These processes also were included in early fermentation of beer. These processes 

were introduced in early Mesopotamia, Egypt, China and India, and still use the 

same basic biological methods. In brewing, malted grains (containing enzymes) 

convert starch from grains into sugar and then adding specific yeasts to produce 

beer. In this process, carbohydrates in the grains were broken down into alcohols 

such as ethanol. Later other cultures produced the process of lactic acid 

fermentation which allowed the fermentation and preservation of other forms of 

food, such as soy sauce. Fermentation was also used in this time period to produce 

leavened bread. Although the process of fermentation was not fully understood 

until Louis Pasteur's work in 1857, it is still the first use of biotechnology to 

convert a food source into another form. 
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Before the time of Charles Darwin, animal and plant scientists had already used 

selective breeding. Darwin added to that body of work with his scientific 

observations about the ability of science to change species. These accounts 

contributed to Darwin's theory of natural selection. 

In the early twentieth century scientists gained a greater understanding of 

microbiology and explored ways of manufacturing specific products.  

In 1917, Chaim Weizmann first used a pure microbiological culture in an industrial 

process of manufacturing corn starch using Clostridium acetobutylicum, to produce 

acetone.  

In 1928, Alexander Fleming discovered the mold Penicillium. His work led to the 

purification of the antibiotic compound formed by the mold by Howard Florey, 

Ernst Boris Chain and Norman Heatley. This form what we today know as 

penicillin and became available in 1940 for medicinal use in the treatment of 

bacterial infections in humans.  

The field of modern biotechnology is generally thought of as having been born in 

1971 when Paul Berg's (Stanford) experiments in gene splicing had early success. 

Herbert W. Boyer (Univ. Calif. at San Francisco) and Stanley N. Cohen (Stanford) 

significantly advanced the new technology in 1972 by transferring genetic material 

into a bacterium, such that the imported material would be reproduced.  

APPLICATION OF BIOTECHNOLOGY 

An application of biotechnology is the directed use of organisms for the 

manufacture of organic products (for example beer and milk products). Another 

example is using naturally present bacteria by the mining industry in bioleaching. 
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Biotechnology is also used to recycle, treat waste, clean-up sites contaminated by 

industrial activities (bioremediation), among others.  

However, we are going to be looking at the application of biotechnology in four 

major industrial areas. There are; 

1. Health care (medical) sector 

2. Agriculture  sector 

3. Non-food (industrial) sector 

4. Environmental sector 

 

1. Medical sector 

In health care, modern biotechnology finds applications in areas such as 

pharmaceutical drug discovery and production, pharmacogenomics, and genetic 

testing (or genetic screening) below figure below (Fig1). 

 

Fig 1: DNA microarray chip – some can do as many as a million blood tests at 

once 

Pharmacogenomics (a combination of pharmacology and genomics) is the 

technology that analyses how genetic makeup affects an individual's response to 

drugs. It deals with the influence of genetic variation on drug response in patients 

https://en.wikipedia.org/wiki/Bioremediation
https://en.wikipedia.org/wiki/Pharmaceutical_drug
https://en.wikipedia.org/wiki/Pharmacogenomics
https://en.wikipedia.org/wiki/DNA_microarray
https://en.wikipedia.org/wiki/Pharmacogenomics
https://en.wikipedia.org/wiki/Pharmacology
https://en.wikipedia.org/wiki/Genomics
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/File:Microarray2.gif


PBB111: INTRODUCTION TO PLANT BIOLOGY AND BIOTECHNOLOGY, EDO UNIVERSITY, IYAMHO Page 11 
 

by correlating gene expression or single-nucleotide polymorphisms with a drug's 

efficacy or toxicity. By doing so, pharmacogenomics aims to develop rational 

means to optimize drug therapy, with respect to the patients' genotype, to ensure 

maximum efficacy with minimal adverse effects. 

 Biotechnology has contributed to the discovery and manufacturing of traditional 

small molecule pharmaceutical drugs as well as drugs that are the product of 

biotechnology (biopharmaceutics). Modern biotechnology can be used to 

manufacture existing medicines relatively easily and cheaply. The first genetically 

engineered products were medicines designed to treat human diseases.  

To cite one example, in 1978 Genentech developed synthetic humanized insulin by 

joining its gene with a plasmid vector inserted into the bacterium Escherichia coli. 

Insulin, widely used for the treatment of diabetes, was previously extracted from 

the pancreas of abattoir animals (cattle or pigs). The resulting genetically 

engineered bacterium enabled the production of vast quantities of synthetic human 

insulin at relatively low cost. See picture below (Fig 2) 
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Fig 2: Computer-generated image of insulin hexamers highlighting the threefold 

symmetry, the zinc ions holding it together, and the histidine residues involved in 

zinc binding.  

2. Agriculture 

Genetically modified crops (GM crops or biotech crops) are plants used in 

agriculture, the DNA of which has been modified with genetic engineering 

techniques. In most cases the aim is to introduce a new trait to the plant which does 

not occur naturally in the species. 

Examples in food crops include resistance to certain pests, diseases, stressful 

environmental conditions, resistance to chemical treatments (e.g. resistance to an 

herbicide), reduction of spoilage, or improving the nutrient profile of the crop. 

Examples in non-food crops include production of pharmaceutical agents, biofuels, 

and other industrially useful goods, as well as for bioremediation. 

Genetically modified foods are foods produced from organisms that have had 

specific changes introduced into their DNA with the methods of genetic 

engineering. These techniques have allowed for the introduction of new crop traits 

as well as a far greater control over a food's genetic structure than previously 

afforded by methods such as selective breeding and mutation breeding. 

3. Industrial sector 

Industrial biotechnology mainly known in Europe as white biotechnology is the 

application of biotechnology for industrial purposes, including industrial 

fermentation. It includes the practice of using cells such as micro-organisms or 

components of cells like enzymes, to generate industrially useful products in 
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sectors such as chemicals, food and feed, detergents, paper and pulp, textiles and 

biofuels. In doing so, biotechnology uses renewable raw materials and may 

contribute to lowering greenhouse gas emissions and moving away from a 

petrochemical-based economy.  

4. Environmental sector 

The environment can positively benefit from biotechnologies. Cleaning up 

environmental wastes is an example of an application of environmental 

biotechnology (e.g. bioremediation to clean up an oil spill or hazard chemical 

leak). 
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