
Leaving Certificate Ag. Science – Plant Biology 

PPllaanntt  BBiioollooggyy  
~~  CCllaassssiiffiiccaattiioonn  ooff  PPllaannttss  ~~ 

1. Introduction 

 Plants and animals are classified in groups that 

share the same characteristics. 

 There are over 1 million different animals 

species alone and possibly more plant species. 

 Therefore it is important to be able to keep 

track of the different species. 

 A species is defined as “individuals that 

interbreed or potentially interbreed”.  

 

2. Scientific Names and Classification 

 Species are named using a system developed 

in1750 in Sweden by Linnaeus. 

 Each species is given two names. 

 The first is the genus name. 

 Each genus contains a number of related 

species. 

 1



Leaving Certificate Ag. Science – Plant Biology 

 For example Buttercups belong to the genus 

Rannunculus. 

 Different types of buttercup then have a 

different species name e.g. Creeping 

Buttercup is Rannunculus repens while the 

common buttercup is called Rannunculus 

flutans. 

 The genus and species are always written in 

Italics but when hand - written they should be 

underlined. 

 Also the genus should have a CAPITAL letter 

and the species should have a small letter. 

 

3. Viruses (Virions) 

 Viruses are very small ranging from 20 – 400nm 

in size (1nm = 
000,
1

100
cm) 

 An Electron Microscope is required to see 

them. 
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 All viruses are obligate parasites, which means 

that they must live within the cells of living 

organisms. 

 When viruses get into cells, they replicate and 

cause a disease. 

 Examples of viruses in humans include myxoma 

virus, poliomyelitis, influenza, rabies and, of 

course, the HIV virus. 

 

Figure 1: Virus Structure 

 

4. Bacteria (Bacterium) 

 Larger than viruses ranging from 0.5 to 5µm (1 

µm = 
1000

cm) 1
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 Vary in shape from rod shaped (bacillus) to 

spherical shaped (coccus) to spiral 

(spirochete). 

 Bacteria live off decaying organic matter or as 

parasites. 

 Most bacteria can produce their own sugars 

and are able to respire an-aerobically. 

 Bacteria can cause disease such as 

pneumonia, botulism and tuberculosis. 

 Bacteria can transport themselves by means of 

air, food, water and by blood sucking 

organisms. 

 Bacteria are useful however in many ways  

i. Bacterial cultures in Yoghurt and Cheese 

manufacture. 

ii. Important in soil chemistry – fix 

atmospheric nitrogen. 

iii. Give humans certain vitamins. 

iv. Important in the rumen of animals like 

cattle and horses. 
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 Pasteurisation is a process where disease 

causing bacteria are killed. 

 Milk is pasteurised by heating it to 72oC for 15 

seconds and then it is cooled rapidly. 

 Milk may also be sterilised by blowing super – 

heated steam through it for a few seconds. 

 Pasteurisation / sterilisation lengthens the shelf 

life of milk and kills spoiling organisms. 

 

5. Fungi (Fungus) 

A. Introduction 

 Fungi range in size from microscopic to large 

mushroom like bracket fungi and puffballs. 

 They can be unicellular (yeasts) or multi-cellular 

like mushrooms. 

 Examples of fungi include:  
 Moulds (Mucor) 

 Blights (Phytophtora) 

 Mildews 

 Yeasts (Saccharomyces) 

 Blue moulds (Penicillium) 

 Rusts (Like wheat rusts)(Puccinia) 
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 Field mushrooms (Agaricus)  
 Fungi do not contain chlorophyll and cannot 

produce their own sugars (photosynthesis). 

 They must rely on other organisms to get their 

food. 

 Some feed on decaying organic matter, while 

some are parasites of plants and animals. 

 Fungi reproduce by means of spores. 

 These can be produced sexually or asexually 

(without another fungus).  

 

Figure 2: Mushroom Structure 
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Figure 3: Puffball 

 

B. Parasitic Fungi  

 Some fungi are pathogens i.e. They cause 

disease in plants and animals 

 Examples of animal pathogens are the 

ringworm fungus and the athletes foot fungus 

 Examples of plant pathogens are rusts of 

cereals, damping off diseases of seedlings and 

blight (The cause of the famine!!) 

 The fungus involved in potato blight is 

Phytophtora infestans. 

 It is still of huge importance to the Irish potato 

farmer. 
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 The fungus forms root like hyphae which grow 

between the cells of the potato 

 These form smaller branches called haustoria, 

which penetrate the cells and take it food 

 A crop with blight is seen to have blacken 

patches on the leaves. 

 It can be difficult to see the effects of the 

fungus on tubers and these can be used 

unknowingly the following year. 

 

C. Useful Fungi 

 While there are many parasitic and 

pathogenic fungi there are also some very 

useful varieties. 

 Agaricus species are used as a food source. 

 Yeasts are used in baking and brewing 

industries. 

 Many fungi have been used to produce 

antibiotics. 

 Alexander Fleming discovered Penicillin from 

the blue mould Penicillium. 
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6. The Plant Kingdom 
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The Plant Families (More to come) 

lant Families 

Seed bearing plants of the Order Angiosperm 

are further classified into plant families. 

Plants belonging to the same family share a 

common trait, usually based on flower 

structure. 

The most important and common families are 

detailed below: 
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A. Cruciferae 

 This family include wallflowers and many 

Brassica vegetables like cabbage, Brussels 

sprouts, cauliflower, turnips etc. 

 They are classified by floral parts, arranged in 

fours. (4 sepals, petals & stamen). 

 Their flowers are in the shape of a cross, 

hence the name Cruciferae. 

                             

Figure 4: Cruciferae 
B. Rosaceae 

 Also known as the Rose Family. 

 It includes apple, pear, peach, plum, cherry, 

apricot, almond, nectarine, prune, raspberry, 

blackberry, dewberry and the strawberry. 

 They are characterised by five sepals and 

petals and numerous carpels and stamen. 
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Figure 5: Rosaceae Family 

 

C. Leguminosae 

 Also called the pea family, they are 

characterised by five petals (One large, two 

small and two smaller “wings”). 

 A common feature in the family is the 

presence of root nodules containing 

bacteria of the genus Rhizobium.  

 These bacteria convert atmospheric N, which 

cannot be used by the plants, into nitrate 

(NO3-), a form that can be used. 

 This family is the second most economically 

important family after grasses and has over 

18,000 species. 
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Figure 6: Leguminosae 
 

D. Compositae 

 This is the largest family of plants (NB) and 

includes daisies, dandelions, thistles, lettuce 

and sunflowers. 

 The family is called Compositae because 

each flower is actually a composite of many 

“florets”. 

 If you look at a daisy, you will find to different 

types of floret (the white “ray” floret and the 

yellow “disc” floret. 
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Figure 7: Composite flowers 

 

E. Umbelliferae 

 Members of this family have a distinctive 

florescence (collection of flowers) shaped 

like an umbrella.  

 Each of the flowers are small but contain five 

sepals, stamen and petals and two carpels. 

 Members of this family include parsley, dill, 

celery, carrots and parsnips. 

 Giant hogweeds and cow parsnip (parsley) 

are also weeds belonging to this family.  
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Figure 8: Umbelliferae 
F. Gramineae 

 This is the grass family, and includes all grass 

species as well as cereals such as wheat, 

oats, barley maize and rice. 

 Grass species have flower structures based 

on the use of wind pollination. 

 Therefore they do not contain bright, 

colourful petals to attract insects, as this is 

not required. 

 Grass plants produce high levels of pollen to 

increase its chances of reproduction – this 

high level of pollen can cause hay fever. 

 Grass flowers are said to be hermaphrodite – 

they contain both male and female parts. 
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 These are formed on an inflorescence. 

 

Figure 9: Gramineae - The Grass Family 

 

G. Liliaceae 

 This is a monocot family, whose members 

include onions, garlic, lilies, tulips, bluebells 

and hyacinths. 

 This family is characterised be fused petals 

and sepals. 
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 Their floral parts are in multiples of three – six 

sepals, six petals, six stamen and three 

carpels. 

H. Ranunculaceae 

 The buttercup family. 

 

I. Solanaceae 

 This family contains potatoes, tomatoes, 

tobacco and the “deadly nightshade”. 

 

J. Polygonaceae 

 Rhubarb family – rhubarb, dock and 

buckwheat. 

 

************************************ 
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PPllaanntt  BBiioollooggyy  
~~  PPllaanntt  SSttrruuccttuurree  &&  FFuunnccttiioonn  ~~ 

1. Introduction 

 Each part of the plant has a specific function 

and a defined structure. 

 The main parts of the plant are flower, the 

leaves, the stem and the roots. 

 Basic plant cells are modified for a specific 

function, forming different types of plant tissue. 

 Plant leaves, stems and roots are also modified 

for food storage or for vegetative reproduction. 

 

2. Plant Tissues 

 The basic plant cell (seen previously in onion 

cells) contains a cell wall, membrane and 

cytoplasm. 

 However, this basic structure will change 

depending on where the cell is found. 

 Example: The cells on the leaf are different from 

the root. 
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 In fact, the cells on the outside of the leaf are 

different from the cells on the inside. 

 Some of the main plant tissues are named 

below 

A. Epidermis – Outer layer of cells. 

B. Parenchyma – Cells with lots of chloroplasts 

– photosynthesis takes place here. 

C. Xylem – vessels (like veins) which bring 

water up through the plant 

D. Phloem – Transports food throughout the 

plant. 

E. Meristem – region where cell division is 

actively taking place (root and shoot tips) 

(Height of the plant) 

F. Cambium – area in side the plant where 

cell division is taking place. (Girth of the 

plant) 

G. Collenchyma – support tissue to strengthen 

the plant (living) 

H. Schlerenchyma – Strengthen dead cells to 

support – often woody plants. 
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I. Pit cells – Large cells which store food. 

 

3. Flower structure 

 
 The flower is the reproductive part of the plant. 

 In animals male gametes (sperm) and female 

gametes (eggs or ova) fuse at fertilisation. 

 In plants male gametes (pollen) and female 

gametes (eggs or ovules) are formed by the 

plant. 

 The major parts of the flower are: 
A. Receptacle – area underneath the flower 

B. Calyx – formed by the sepals, it a series of 

green leaves which protect the flower while in 

bud. 

C. Corolla – the petals and nectar glands 
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D. Androecium - male part of the flower 

 Made up with stamens 

 Stamen = Filaments and anthers 

 Produces pollen 
E. Gynaecium – Female part of the plant 

 Made up of carpels 

 Carpel = Stigma, Style and Ovary 
 

4. Leaf Structure 

 Consists of epidermis with a waxy cuticle, 

palisade layer, mesophyll layer and the lower 

epidermis. 

 The lower epidermis has stomata, where 

gaseous 
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5. Stem Structure 

 Dicot stems are different in structure from 

monocot stems. 

A. Dicot Stems 

 Epidermis on the outside 

 Inner cortex made of pit cells inside the 

epidermis. 

 Vascular bundles are arranged around the inner 

perimeter of the stem. 

 Vascular bundles contain Xylem vessels on the 

inside and Phloem on the outside. 

 They are separated by a cambium layer. 
 

B. Monocot Stems 

 As with the Dicot but the vascular bundles are 

smaller and spread all around the cortex. 
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6. The Root 

A. Root Structure 

 The structure of the Dicot root is shown below: 
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 The outside layer is the root epidermis. 

 Inside this there is a parenchyma layer (or 

cortex). 

 The vascular tissues (bundles) are all in the 

middle of the root and it is separated by an 

endodermis (inner skin). 

 The Xylem cells make a cross shape while the 

Phloem cells are on each side of the cross. 
 

B. Root Function 

 The functions of the root are as follows: 

i. Anchorage of the plant in the ground. 

ii. To absorb water and minerals from the 

soil. 

iii. To (sometimes) store food. 

iv. To (sometimes) produce new plants. 
 

7. Transport in Plants 

 Transport of water, minerals and sugars in the 

plant (and indeed humans and the 

atmosphere) can be explained by osmosis 

and diffusion. 
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 Diffusion is defined as the random movement 

of molecules from an area of higher 

concentration to an area of low 

concentration. 

 Diffusion takes place in liquids and gases. 

 It is the reason why a gas will fill a room if 

released in a corner, and sugar will thoroughly 

mix with water. 

 Osmosis is defines as the movement of water 

through a semi – permeable membrane, from 

a weak solution (high water concentration) to 

a strong solution (low water concentration). 

 Generally membranes act as sieves, allowing 

only small molecules (water is very small) 

through and the larger are left behind. 

 Osmosis is not the opposite of diffusion but in 

fact is very similar. 

 Also don’t think that diffusion occurs in gases 

only and osmosis only occurs in liquids. 

 Liquids can use diffusion and osmosis. 
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PPllaanntt  BBiioollooggyy  
~~  PPhhoottoossyynntthheessiiss  &&  RReessppiirraattiioonn  ~~ 

1. Introduction 

 All organisms capture and release energy as 

required during their normal lifecycles. 

 Green Plants capture energy from the sun, by a 

process called photosynthesis. 

 Green Plants are said to be autotrophic, they 

can produce their own food. 

 Animals are said to be heterotrophic, as they 

must provide themselves with food. 

 All organisms use this energy for all their 

functions – the use of this energy (release) is 

called respiration. 

 

2. Photosynthesis 

 During photosynthesis green plants produce 

energy rich carbohydrates (in the form of 

glucose) from H2O and CO2. 

 Oxygen is given off during the reaction. 
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 The energy needed for the process is the sun. 

 The compound that converts solar energy into 

food (chemical) energy is chlorophyll. 

 The energy of the sun is captured by a 

chemical called ADP, which then changes to 

ATP. 

 ATP (Adenosine tri-phosphate) is the chemical 

used to store energy in cells and this can be 

transferred to where it is needed. 

 The reaction is summarised as follows: 
 

6CO2 + 6H2O   C6H12O6 + 6O2 
 

 The glucose produce

to starch (which is the

plants). 

 The glucose can also

by the attachment o

3. Respiration 

 Respiration is the pro

release energy for all
 

 
Energy
 

d can be easily converted 

 main storage of food in 

 be converted to protein 

f N compounds. 

 

cess used by organisms to 

 functions. 
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 Respiration occurs in all living organisms. 

 The basic reaction is exactly the opposite to 

photosynthesis: 

C6H12O6 + 6O2    6CO2 + 6H2O 
 

Energy Released 

 The process in this case releases energy, which 

the organism uses as required. 

 Note also that oxygen is used up the reaction, 

and that Carbon Dioxide is released. 

 Respiration involves the process of glycolysis, 

which literally means the splitting of glucose. 

 There are two types of respiration 

i. Aerobic – requires oxygen 

ii. Anaerobic – does not require oxygen. 

 Aerobic respiration is the most common form of 

energy release in organisms, however some 

bacteria and fungi use anaerobic respiration. 

 Anaerobic respiration results in the production 

of lactic acid or alcohol, instead of water. 

 Bacteria in milk respire anaerobically to 

produce lactic acid, which turns milk sour. 
 27
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 Yeast produce alcohol during anaerobic 

respiration, and this is important for the brewing 

and distilling industries. 

 Human (animal) muscle also resorts to 

anaerobic respiration if there is not enough 

oxygen available during exercise. 

 Lactic acid is produced and this leaves a pain 

in the muscles for a number of days after 

exercise. 

 Energy released is measured in joules or more 

commonly kilojoules (1000 joules) – calories are 

the old unit for energy (1 calorie = 4.2 kJ) 

 

******************************** 
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PPllaanntt  BBiioollooggyy  
~~  SSeeeedd  ttooGGrroowwiinngg  PPllaanntt  ~~ 

1. Introduction 

 When the pollen and the ovule fuse at 

fertilisation, this diploid “zygote” develops into 

the seed. 

 In angiosperms (flowering plants) this seed is 

covered in a protective and nourishing 

covering forming a fruit. 

 In gymnosperms (Cone forming), the seeds are 

exposed and a cone is formed. 

 Below we will look in more detail at the seeds 

of flowering plants, the various fruits, seed 

dispersal, germination and the early growth of 

the plant. 
 

2. Seed Structure 

 A seed contains the embryo and a food 

reserve. 

 It is this food reserve which humans have put to 

great use in their history e.g. Cereals. 
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 Some seeds may contain the food inside the 

embryo, but others have special tissue called 

the endosperm. 

 In fact all seeds have got an endosperm but in 

some seeds the embryo absorbs the 

endosperm very early (non – endospermic 

seeds). 

 Seeds that retain their endosperm as a food 

source are called endospermic seeds. 

 
 Outside the seed there is a seed coat called 

the testa. 
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 The embryo consists of a radicle, which forms 

the root and the plumule, which forms the 

shoot and one or two seed leaves. 

 The seed leaves are called cotyledons and do 

not look like normal leaves but are rounded. 

 In non - endospermic cells the cotyledons are 

fleshy because they contain the food storage 

absorbed from the endosperm. 

 Plants may have one cotyledon or two. 

 Monocotyledons (Monocots) have one and 

Dicotyledons (Dicots) have two. 

 Grasses are important Monocots while most 

flowering plants are Dicots. 

 

3. Fruits 

 Once the seed starts to develop in flowering 

plants (angiosperms) hormones cause the 

ovary wall to swell and form a fruit. 

 Fruits are categorised into: 

 Succulent fruits attract animals to eat it and 

therefore the seed is dispersed. 
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 Dry fruits contain only the nutrients for the 

young plant. 

 Dehiscent fruits open to release their seeds. 

 Indehiscent fruits do not open. 

 

Figure 10: Fruit Types and Structure 

 

4. Seed Dispersal Techniques. 

 Dispersal of seeds takes place to move the 

seed away from the competition of the 

parents. 

 Plants have specialised many different methods 

of dispersing their seeds. 
 32
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 Explosion of fruit (usually pods) take place 

when the pod dries out (e.g. Gorse) 

 Wind Dispersal uses the wind to move the seed 

(e.g. Dandelions, sycamore and ash) 

 Animals help in dispersal also - either the seeds 

stick to the animals, or the animals eats the fruit. 

 Some seeds actually require partial digestion 

before they will germinate. 

 

5. Germination of Seeds 

 Seeds require different conditions for 

germination but temperature and moisture are 

major factors. 

 Some seeds lay dormant for hundreds of years 

before they germinate. 

 Germination is divided into two categories: 

Epigeal and Hypogeal. 

 Epigeal happens above ground, while 

hypogeal occurs below ground. 
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6. Tropisms 

 Plants are sensitive to a number of stimuli and 

they react to these stimuli. 

 A tropism is defined as a response to a stimulus. 

 The two most important tropisms are 

phototropism and geotropism. 

 Phototropism is the reaction to light – plants will 

always face their leaves towards light. 

 Geotropism is the reaction to gravity – the root 

will always grow down and the shoot will always 

grow up. 

 A clinostat is a piece of apparatus used to 

demonstrate geotropism. 

 

7. Photoperiods 

 Plants react to light in different degrees and 

they are divided into long day and short day 

plants. 

 The length of the day throughout the year also 

affects the plant. 
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 Some plants may only produce their flowers 

when the length of the day is over a certain 

length (e.g. Cauliflower & onions) 

 

8. Plant Hormones 

 Plant hormones are chemicals that influence 

the growth of plants. 

 They are in common use in agriculture and 

horticulture. 

 Some of the more common hormones are IAA 

(Indole Acetic Acid), 2-4 D and Cycocel. 

 Cycocel is a dwarfing agent used in 

horticulture and on barley crops to control 

height and prevent lodging. 

 Fruit setting hormones are used in fruit industries 

to produce seed-less fruits. 

 Rooting Hormones are used to speed root 

development of cuttings. 

 Sprout Inhibitors are used to stop sprouting in 

stored potatoes. 
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 2 – 4 D is used as a selective herbicide because 

it is developed to kill broad leave plants but not 

grasses. 

 A relative of 2 – 4 D called Agent Orange was 

used in the Vietnamese War as a means of 

chemical warfare 

 It causes leaves to fall off trees. 

 

***************************** 
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PPllaanntt  BBiioollooggyy  
~~  PPllaanntt  RReepprroodduuccttiioonn  aanndd  MMooddiiffiiccaattiioonnss  ~~ 

1. Sexual Reproduction 

 Sexual reproduction involves the formation of a 

genetically new plant. 

 It is formed by the fusion of male (pollen) and 

female gametes (eggs). 

 The Flower is the sexual centre of the plant. 

 The flower contains both the male and female 

parts of the plant. 

 The female part of the plant is called the 

carpel. 

 The carpel consists of the sticky stigma, the 

stem like style and a cavity at its base called 

the ovary. 

 Eggs are produced and stored in the ovary. 

 The male parts of the plant are the stamen. 

 The stamen consists of the anther and filament. 

 Pollen is produced in the anthers. 
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 Pollen is transferred from the anther to the 

stigma of the carpel. 

 This is called pollination. 

 There are two main types of pollination 

1. Wind Pollination – Dandelions 

2. Insect Pollination – Colourful Flowers 

 The pollen grain forms a tube through the style 

of the carpel and into the ovary. 

 There the pollen fuses with the egg to form a 

zygote and then eventually a seed. 

 The carpel swells in most plants forming a fruit. 

 

2. Asexual Reproduction (Vegetative) 

 Vegetative reproduction involves the formation 

of genetically identical offspring. 

 There are no parents and no gamete 

formation. 

 Vegetative reproduction is due to the 

formation of modified parts of the plant. 

 Some of the common modifications are  

1. Bulbs - Onions 
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2. Corms - Crocus 

3. Rhizomes – Scutch Grass 

4. Tubers – Potatoes 

 Each of these arise from stored food in the 

plant. 

 Bulbs arise from stored food in the leaves while 

corms, rhizomes and tubers are caused by food 

storage in different parts of the stem. 

 Other methods of vegetative reproduction 

include stolons, runners and tap roots. 

 In agriculture and particularly in horticulture, 

artificial methods of vegetative reproduction 

have been developed. 

 These include: 

A. Cuttings 

 There are two different types of cutting. 

 Softwood cuttings are taken when the plant 

is in full growth. 

 Cuttings 5cm high are taken, with three 

leaves, dipped in root hormone and placed 

in compost. 
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 Hardwood cuttings are taken towards 

winter, are 20 cm long and are more 

difficult to propagate. 

 
B. Grafting 

 Grafting involves removing a piece of tissue 

from the desired plant (scion) and inserting 

it into another established plant (rootstock) 

 The scion is usually a piece of stem. 

 The scion establishes itself in the existing root 

and grows quickly. 

 The height and vigour of the plant is more 

easily controlled. 
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C. Budding 

 Budding is a grafting method whereby the 

scion is a bud from the desired plant. 

 The bud is inserting into the stem of the 

rootstock. 

 

D. Micro-propagation 

 Vegetative reproduction involves the use of 

micro – cutting (10 – 15 mm) or buds. 

 The cutting must be firstly sterilised to remove 

any fungi or bacteria. 

 The cutting or bud is placed on an agar 

plate (nutrient plate) 

 The young plants gets all the nutrients in very 

large amounts and the plant grows very 

quickly. 

 

3. Other Plant Modifications 

 Plants modify certain parts of their structure for 

other function other than reproduction. 

 These include for food storage and protection. 
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 Food is stored in the parts already mentioned 

(bulbs [modified leaves], corms, rhizomes, 

tubers [modified stems] and tap roots [modified 

roots]). 

 Parts of the plant are modified for protection 

against being eaten and against drought. 

 Attack against herbivores can be achieved in 

a number of ways 

a. Thorns 

b. Poisons (Ragwort) 

c. Stinging glands (nettle) 

d. Hairs (protect from greenfly (aphids)) 

 Plants protect from drought by reducing their 

leaves to thorns. 

 Water is also stored in the stem (Example – 

Cactus). 

 In Ireland, Marram grass (found on sand dunes) 

allows it leaves to curl up when it is dry, 

stopping transpiration taking place. 

 

******************************** 
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