


Classification of organism 
Overview 
This topic involves application of biosystematics principles. These include identification, classification and nomenclature. It indicates the relationship among organisms basing on their characteristics. 
It should be noted that although viruses have nonliving characteristics, they show some characteristics of living things when they are within the living cells of an organism. 
General objectives 
By the end of the topic, learners should be able to trace the relationships between groups of organisms. 
Specific objectives 
The learners should be able to 
1. Explain the principles of taxonomy 
2. Explain the principles of classification 
3. Explain the importance of studying diversity. 
4. List three criteria for classifying organisms (i.e. morphology, anatomy, physiology) 
5. State the hierarchy of classification according to Carl Linnaeus (species-genus-familyorder-class-division/phylum-kingdom) 6. Distinguish between scientific and local names 
7. Explain the need to conserve biodiversity. 
 
Principle of classification 
This is an arrangement of organisms into manageable groups based similarities of their structures or appearance. The branch of chemistry that deals with classification is called Taxonomy. 
The smallest unit of classification is the species that include organisms that can interbreed. Similar species make a Genus and the next levels are families, order, classes, phyla and finally Kingdoms. 
Nomenclature of organisms. 
The system of naming organisms is known as binomial system of nomenclature. Here an organism’s name consists of two names. The first name is a genus name which starts with a capital letter and the second name is a species name which starts with a small letter for example, man is Homo sapiens. 
 
Kingdoms 
There are five kingdoms 
1. Prokaryote 
2. Fungi 
3. Protoctista 
4. Plantae 
5. Mammalia 
Importance of classification 
1. Provides a way of identifying different groups of organisms. 
2. It gives internationally recognized way of referring to a particular organism. 
3. It helps in quantifying biodiversity because if these organisms can be identified, then the way their population changes over time can be monitored, this helps in conservation of living organisms. 
4. It enables scientists to explain how different organisms are related to each other. 
5. To show evolutionary relationship 

 Kingdom Prokaryotae/ Monera/bacteria 
Specific objectives 
1. Make a well labeled diagram to show the structure of bacterial cell. 
2. Describe characteristic of bacteria 
3. Differentiate between bacteria and viruses 4. State the role of bacteria in the environment. 
Their main features  of Kingdom monera are: 
· They are unicellular (single-celled), but some bacteria such as blue-green bacteria may form single rows of cells. 
· Have varied methods of nutrition including autotrophic and heterotrophic modes  
· Reproduce asexually by binary fusion and sexually by conjugation 
· All bacteria are prokaryotes, i.e. they have no membrane-bound organelles such as a nucleus 
The kingdom contains cyanobacteria (blue-green bacteria) and bacteria that are unicellular. 
Blu-green algae photosynthesize and are capable of fixing nitrogen. 
Bacteria are classified into gram positive bacteria when their cell wall is stained by gentian violet or gram negative when their cell walls are not stained by gentian violet. Gram negative bacteria are more susceptible to antibiotics than gram negative bacteria. Bacteria are generally distinguished by their shapes, i.e., 
· Cocci are spherical. Cocci may stick together in chains or streptococci or in clusters or staphylococci 
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· Bacilli are rod shaped 
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· Spirilla are spiral shaped  
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Common bacterial disease 
(1) For plants 
(2) aster yellows 
(3) bacterial wilt 
(4) blight 
a. fire blight 
b. rice bacterial blight 
(5) canker 
(6) crown gall 
(7) rot 
 
(ii) 	For animals 
(a) Infectious disease. 
(b) Cholera. 
(c) Leprosy. 
(d) Tuberculosis. 
(e) Plague. 
(f) Syphilis. 
Prevention of bacterial diseases 
· Keeping proper hygiene 
· Eating well cooked food 
· Proper sanitation 
· Antibiotics  
Importance of bacteria 
1. Cause decay and recycling of matter 
2. Symbiotic bacteria in intestine synthesize vitamin B12 while those I herbivores produce enzyme cellulase to digest cellulose. 
3. Food production: cheese, yoghurt and vinegar, etc. 
4. Manufacturing process. E.g. making soap powder, tanning leather. 
5. Used in genetic engineering to make useful material. 
Why bacteria very common in nature 
· Have different feeding; photosynthetic, chemosynthetic, saprophytic, parasitic. 
· Resist varying temperature 
· Easily develop resistance to drugs 
· Have reproduction rate by binary fission 
· Have symbiotic relationship with many organisms 
 
Kingdom Fungi 
Specific Objectives 
The learner should be able to: 
1. State the characteristic of fungi 
2. State characteristics of Rhizopus or Mucor, yeast and mushroom. 
3. State the economic importance of fungi 
4. Name the common fungal diseases 
5. Describe the method of preventing fungal diseases 
6. Explain the use of yeast in brewing alcohol and bread making 
Characteristics 
1. Have no chlorophyll; do not photosynthesize. 
2. Heterotrophic 
3. Cell wall contain chitin rather than cellulose 
4. Body usually a mycelium 
5. Carbohydrates stored as glycogen 
6. Reproduction by means of spores without flagella 
Classification  
	Phylum: Zygomycota  
	Phylum: Ascomycota 
	Phylum: Basidiomycota 

	No septa in hyphae; large branched mycelium formed 
	Septa in hyphae 
	Septa in hyphae, large 3dimensional structure often formed 

	Asexual reproduction by sporangia producing spores or y conidia 
	Asexual reproduction by conidia 
	Asexual reproduction unusual but by spores 

	Sexual reproduction by  conjugation that gives rise to zygospore 
	Sexual reproduction by ascospores forming in an ascus 
	Sexual reproduction by formation of basididiospores outside basidia 

	Example: mould or Mucor 
Rhizopus- bread mould 
	e.g., yeast 
	E.g. Agaricus Campestris field mushroom 


 
Parts of Rhizopus 	 	 	 	 	 	parts of mushroom 
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Economic importance of fungi 
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Beneficial 
1. Decompose and recycle organic matter 
2. Production of antibiotics e.g. penicillin 
3. Production of alcohols 
4. Baking e.g. yeast 
Nonbeneficial 
1. Cause diseases e.g. ringworm, 
2. Food decay 
Example fungal disease in plants 
Anthracnose;  
1. Rots;  
2. Mildews 
3. Rusts 
Example of fungal diseases to animals 
1. Athletic foot 
2. Ringworm 3. Candida 
4. meningitis 
Kingdom Protoctista
Phylum protozoa  
Examples; amoeba, Euglena, paramecium and trypanosome 
 
Characteristics 
1. they are single celled. 
2. they are microscopic 
3. they reproduce by means of binary fission. 
4. they move by pseudopodia (amoeba), cilia (paramecium) or flagella (euglena) 
5. reproduce by binary cell division or by cell fission 
 
Characteristics of common protozoa 
 
 Characteristics of common protozoa 
                                                                                                
 
 
 
 
 
 
 

Feeding 
 
Amoeba feeds by use of cell membrane to engulfs the food particle. The food particle is taken in the cytoplasm and enclosed in food vacuole where it is digested. 
 
Functions of parts of amoeba 
a. Cell membrane 
· Protects internal structures 
· Regulates substances that enter or leave the cell - Senses external stimuli. 
 
b. Nucleus: controls activities of the cell. 
c. Contractile vacuole: eliminates excess water from the cell 
 
Feeding: by phagocytosis 
 
Locomotion: By pseudopodia 
 
Excretion 
 
· Ammonia diffused through the cell membrane 
· Excess water by contractile vacuole 
 
Reproduction 
Binary cell division 
 
Economic importance 
 
· Entamoeba histolytica cause amoebic dysentery 
· They feed and control other disease causing organisms e.g. bacteria 
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Feeding 
Cilia push food into the gullet and ingestion takes place only at the end of the gullet. The food vacuole move in a very definite path through the body of the paramecium and egestion takes place at only one part near the region of ingestion. 
 
Movement by cilia 
By cilia 
 
Excretion 
 
· Ammonia diffused through the cell membrane 
· Excess water by contractile vacuole 
 
Reproduction 
· Binary cell division 
 
Economic importance 
 
Source of food to other aquatic organism 
 
 . 
  
 
 
 
 
 
 
 
 
Economic impotence
 

· Is a parasite 
· Causes nagana in cattle and sleeping sickness in man 
Transmission 
By tsetse fly 
 
Plasmodium 
 
 
 
 
 
 
 
spore
 

 
Causes malaria and transmitted by female anopheles mosquito 
 
Life cycle of plasmodia 
 
 
 
 
 
 
 
 
Plasmodium in 
infected person
 
Female anopheles 
mosquito
 
Infected mosquito 
bites a healthy 
person
 
Multiplication 
in mosquito
 

 
 
Revision questions 
1. Which one of the following combination of words about amoeba are related 
A. pseudopodia, reproduction 
B. nucleus, movement 
C. contractile vacuole, water 
D. cytoplasm, digestion 
2. Which of the following levels of organism in classification interbreed and produce fertile offspring? 
A. class 	B. species 	C. phylum 	D. Kingdom 
3. Which of the following protozoa has cilia 
A. Amoeba   B.  paramecium 	C. Euglena 	D. Plasmodium 
4. The paramecium takes its food through 
A. The contractile vacuole 
B. Oral roove 
C. General body surface 
D. The food vacuole 
5. The contractile vacuoles in the paramecium is mainly for 
A. Elimination of nitrogenous wastes 
B. Elimination of undigested food 
C. Osmoregulation 
D. Eliminated carbon dioxide 
6. Amoeba is economically important to man because 
A. It improves soil fertility 
B. It can easily be destroyed 
C. It pollutes man’s sources of water 
D. When in man it causes dysentery. 
7. Which one of the following is a waste of nitrogenous product of amoeba. 
A. carbon dioxide 
B. urea 
C. ammonia 
D. uric acid 
8. Which of the following organisms carries out intracellular digestion 
A. Fungi 
B. Algae 
C. Amoeba 
D. Hookworm  
9. D raw and label parts of an amoeba 

Answers 
	1. C 	2. B 	3. B 	4. B 	5. C 	6. D 	7. C  	8. C 
Kingdom plantae 
Specific objectives 
The learner should be able to 
1. To identify lower plants and higher plants using structural features. 
2. Name the plant groups to phyla 
3. Outline the characteristic and structures of the named plant groups 
4. State the role of the plants in environment 
Characteristics 
· Are made of more than one eukaryotic cell. 
· Have cell wall containing cellulose 
· Have chlorophyll as their main photosynthetic pigment. 
Phylum Bryophyta(moss) 
a. It is made of small plants generally found in moist terrestrial habitats 
b. They have no root and no vascular tissue 
c. Show alternation of generation in which the sporophyte and gametophytes are almost equally conspicuous, although the sporophyte is attached to and depends on, gametophyte throughout life. 
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Phylum Filicinophyta (ferns) 
Ferns have large leaves with chlorophyll called fronds which are coiled in bud. 
Have roots and well developed vascular systems. 
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Phylum Angiospermophyta: Flowering plants 
They are made of two classes, monocotyledoneae (monocotyledonous plants) and dicotyledoneae (dicotyledonous plants). 
Comparison of monocotyledonous plants and dicotyledonous plants. 
	Monocotyledoneae  
	Dicotyledoneae 

	Embryo has one cotyledon  
	Embryo has two cotyledons 

	Narrow leaves with parallel venation 
	Broad leaves with net work veins 

	Scattered vascular bundles in stem 
	Ring vascular bundles 

	Rare cambium present and normally no secondary growth 
	Vascular cambium present which can lead to secondary growth 

	Many xylem groups in root 
	Few xylem groups in root 

	Flower parts in threes  
	Flower parts in fours or fives 

	Calyx and corolla not usually distinguishable 
	Calyx and corolla are distinct. 

	Often wind pollinated 
	Often insect pollinated 

	e.g. maize and rice 
	e.g. bean 
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Roots of flowering plants 
This is the non-leaf, non-nodes bearing parts of the plant's body that usually grow into the ground. 
Primary functions of the root 
1. Anchors the plant in the soil 
2. Absorbs water and mineral salts 
Secondary functions of modified root 
3. Food storage e.g. cassava tubers, carrot (tap root) 
4. Vegetative reproduction e.g. potato tubers 
5. Breathing root for gaseous exchange especially for plants that live in water logged places 
6. For support e.g. clasping root, prop roots, buttress root, stilt roots,  
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Section through monocotyledonous root 
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Section through dicotyledonous plant root 
[image: ] 
Differences between monocot and dicot roots 
	 
	Monocot root 
	Dicot root 

	1 
	Xylem polyarch 
	Xylem tetrarch 

	2. 
	Pith is present 
	Pith absent 

	3. 
	 Has a limited number of Xylem and Phloem 
	 Has a higher number of Xylem and Phloem 

	4. 
	Conjunctive tissue is sclerenchymatous in maize 
	[bookmark: _GoBack]Conjunctive  tissue is usually paranchmatous 

	5. 
	There is no secondary growth 
	Secondary growth is present 

	6. 
	Pericyle  gives rise to cork cambium, parts of the vascular cambium, and lateral roots 
	Gives rise to lateral roots only 

	7. 
	Cambium absent 
	Cambium present 

	8. 
	Cortex wide 
	Cortex wide 

	9. 
	Older roots are covered by an Exodermis 
	Older roots are covered by a Cork 



Stem 
A stem is the plant axis that bears buds and shoots with leaves and roots  at its basal end.  
Function of stem 
(i) Conducts water and mineral salts form roots to leaves. 
(ii) Conducts manufactured food from leaves to other parts of the body 
(iii) Supports leaves to receive enough light 
(iv) Stores food e.g. sugar cane 
(v) For vegetative reproduction 
(vi) Supports flowers in space for fertilization 
Section through dicotyledonous plant stem 
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Section through monocotyledonous plant stem 
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Similarities between monocot and dicot stem 
1. Epidermis is made of a single layer 
2. Have thick cuticle 
3. Ground tissue parenchymatous 
4. Xylem and phloem are organized in vascular bundle. 
 
Differences between monocot and dicot stem 
	 
	Dicot  stem 
	Monocot stem 

	1. 
	Endodermis present 
	Endodermis absent 

	2. 
	Vascular bundles are arranged in a ring 
	Vascular bundle scattered in ground tissue 

	3.  
	Vascular bundles are few in number 4-8 
	Vascular bundle numerous 

	4. 
	Xylem elements polygonal 
	Xylem elements are circular 

	5. 
	Pericycle present 
	Pericycle absent 

	6. 
	Pith present 
	Pith absent 

	7. 
	Medullary rays present 
	Medullary rays absent 

	8. 
	Undergo secondary growth 
	No secondary growth 

	9. 
	Bundle sheath absent around the vascular bundles 
	Vascular bundles are surrounded by sclerenchmatous bundles sheath 

	10. 
	Vascular bundles open 
	Vascular bundles closed 

	11. 
	Hypodermis is made of collenchymatous cells 
	Hypodermis is made up of sclerenchymatous cells 

	12. 
	Ground tissue is differentiated into cortex, endodermis, pericycle and pith. 
	Ground tissue is not differentiated 

	13. 
	Starch sheath present 
	Starch sheath absent 


 
Leaves 
Functions of leaves 
1. Photosynthesis.  
2. Transpiration 
3. Floral induction: the plant leaves synthesize and translocates the flower- inducing hormone called florigen to buds. 
4. Food storage  
5. Have tendrils for support 
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Coniferous plant 
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Economic importance of plants 
1. For decoration 
2. For food, timber, medicine, raw materials for industries (fruits juices), fibre producing plants (sisal, hemp, cotton) 
 
Patterns of reproduction 
1. Asexual reproduction 
This is a type of reproduction that does not involve fusion of gametes or combination of genetic materials from different individual. 
 
Types of asexual reproduction 
 
(a) Fission: The organism divides into two or more equal sized parts, e.g. binary fission in amoeba 
(b) Spore formation: Spores are unicellular bodies formed by cell division in a parent organism. Having become detached from the parent, they develop directly or indirectly into a new individual, provided environment conditions are suitable. 
 
Generally, spores are very small which enables them to be distributed by animals. 
 
(c) Budding: this is a method of reproduction where an organism develops an outgrowth which when detached from a parent become self-supporting e.g. yeast and hydra 
(d) Fragmentation: this is where an organism is broken into two or more pieces, each of which grows into a new individual. As a means of reproduction, fragmentation depends on organism having good power if regeneration. E.g. spirogyra. 
(e) Vegetative reproduction: is a form of asexual reproduction in plants where part of the body become detached and develop into a new self-supporting individual 
(f) Parthenogenesis: This is the development of a new offspring from unfertilised egg. Haploid parthenogenesis (e.g. in pineapple, the egg is produced by meiosis whereas in diploid parthenogenesis the egg is produced by mitosis; e.g. production of wingless aphids.  
 
Advantages of asexual reproduction 
· producing more offspring than sexual reproduction mode in a given time 
· good qualities are retained in the offspring Disadvantage of Asexual reproduction 
· may lead to accumulation of  recessive genes in a population 
· no genetic variability 
 
 
2. Sexual reproduction 
In its broadest sense, sexual reproduction is any process in which genetic materials is transferred from one cell to another. It generally involves fusion of gametes. 
Cross fertilization and self-fertilization 
· Cross fertilization- gametes come from two separate individuals. - 	Self-fertilization – both gametes come from the same individual. 
 
Advantage of sexual reproduction 
· allows for mixing of genetic material (genetic variability). 
 
Evolution of reproductive methods 
Fundamental to sexual reproduction is the method by which gametes are brought together. In external fertilization, union of gametes occur outside the body whereas in internal fertilization, union of gametes occurs inside the body. Generally, internal fertilization, necessitates the use of some kind of intromittent organ (e.g. penis) to introduce the sperms into female body. 
Internal fertilization has two advantages over external fertilization 
· It is a surer method: there is less chances of gametes being wasted 
· A fertilized egg can be enclosed with a protective covering before it leaves the female body (Oviparity) e.g. egg shells or develop within the female (Vivi parity) 
 
Many organisms desert their off springs as soon as they have been produced as fertilized eggs. Other provided some sort of parental care. E.g. man. By and large the more parental care, the fewer the number off spring produced. 
The life cycle 
An organism’s life cycle is the sequence of events from fertilization in one generation to fertilization in the next generation. The life cycle of human and most animals follow the plant below:  
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Alternative generations 
Alternative generation is a life cycle the diploid and haploid generation follow one another and the two generation are dissimilar or the alternation of a sexual phase and an asexual phase in the life cycle of an organism. However, diploid generation is better adapted due to two pairs of gene that harmful gene due to mutation may be masked and there is greater opportunity for variation whereas the haploid has one gene 
Advantage of alternative generation 
Each generation occupies a different niche reducing intraspecific competition.  
Plants and some algae have a two generation of life cycle called alternative generation that involves meiosis. 
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1. The sporophyte, the diploid generation, produced spores by meiosis. Spore develops into haploid generation. 
2. The gametophytes, the haploid generations produce gametes by mitosis that unite to form a diploid organism 
The two generations are dissimilar and one is dominant over the other. The dominant generation is larger and exists for a long period of time. 
 
 
Life cycle of a moss 
The gametophyte is dominant in bryophyte such as moss 
 
1. The leafy soot bears separate male and female gametangia: the antheridia and archegonia. 
2. Flagellate sperms are produced in antheridia and these swim in external water to archegonia that contain a single egg. 
3. When the egg is fertilized, the developing embryo is retained within the archegonia. 
4. The mature sporophyte growing on top of the gametophyte produce spores by meiosis that when they spread by wind and find favorable conditions germinate into anew gametophyte. 
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Life cycle of Fern 
The sporophyte is dominant in fern
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The similarities and differences between bryophytes and pteridophytes 
· In both the diploid sporophyte produces spores and the haploid gametophyte produce gametes 
· In both female gametes are non-motile while male gametes are motile 
· In both spores are produced by meiosis 
· In both the sporophytes grow out of the gametophyte 
· In both gametes are produced by mitosis 
· In both spores germinate into gametophyte 
· In both zygote grows into sporophyte 
· In both Sporophyte produce spores whereas gametophyte produce 
 







Differences between moss and fern 
	Life cycle of a moss 
	Lifecycle of a fern 

	· Gametophyte is dominant 
· Sporophyte is dependent 
· Spores first germinate into a threadlike protonema which produce buds that grow into gametophyte 
· Transfer of sperms from antheridia to archegonium is by rain splash 
 
· Gametophyte long lasting 
 
· Sporophyte is very temporary and photosynthesize to limited extent 
 
	· Gametophyte is dependent 
· Sporophyte is dominant 
· Spores germinate directly into gametophyte 
 
 
· Sperms swim in moist environment from the antheridia 
to an egg at the base of archegonium. 
· Gametophyte temporary organ 
· Sporophyte long lasting and is photosynthetically active 


 
The importance of alternative generation to the life of a moss and fern (3marks) 
· Spores can survive harsh conditions and only germinate when conditions are favorable 
· Formation of spore result in variation 
· It ensures rapid multiplication of plant species as spores are usually produced in large number. 
· Enable the different generations occupy different ecological niches and allow the survival of the plant. 
· Interdependence between the gametocyte and sporophytes generations ensure that both generation exist at any given time. This prevents extinction of the plant 
 
Reasons why mosses are restricted in wet environment  
· Body is not covered with cuticle, thus require water to prevent desiccation - 	Water is required to enable male gametes to swim to the eggs to allow fertilization. 
· Lack true roots, and thus need to absorb water by osmosis. 
· They lack vascular system therefore require water to parts by osmosis 
 
Reason why ferns are more adapted to terrestrial life than mosses.  
· Ferns have rhizomes (horizontal underground stems) which act as organs of perennation, allowing the ferns to survive unfavorable climatic conditions unlike mosses. 
· Ferns produce more spores than mosses. This increases their chance of reproduction and colonization of habitat compared to mosses 
· The lignified xylem offers more support to the fern 
· Ferns have broader leaves that offer large surface area for trapping light for photosynthesis 
· Sporophyte generation of ferns is nutritionally independent while that of the mosses depend on the gametophyte for nutrition 
· Ferns have true stems to support the leaves to obtain enough light for photosynthesis. - 	Leaves of ferns have cuticle to prevent water loss and desiccations. 
 
Significance of alternative generation 
(i) Rapid multiplication through production of spores 
(ii) Spore survive harsh conditions 
(iii) Spore formation by meiosis leads to variation 
(iv) Random fusion of gametes by fertilization causes variation 
(v) Gametophytes and sporophytes occupy different ecological niches reducing competition  
UNEB QUESTIONS ON THE TOPIC
1. Which one of the following has a dominant gametophyte? 
A. Chlorophyta 
B. Spermatophyte 
C. Pteridophyte 
D. Bryophyte 
2. Ferns are considered to be more advance land plants than mosses because sporophytes of fern 
A. Are able to produce spores 
B. Have green leaves 
C. Develop rhizoids 
D. Have well developed vascular system 
3. The genetic conditions of the spores produced in the sporophyte of bryophytes is 
A. Tetraploid 
B. Haploid 
C. Polyploid 
D. diploid 
4. Bryophytes and pteridophytes cannot fully exploit terrestrial life mainly because they 
A. lack well developed vascular system 
B. depend on water for fertilization 
C. lack roots 
D. are covered with thin cuticle 
5. The figure below represents the life cycle of a moss. 
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The stage in the life cycle formed by meiosis is the formation of 
A. gametes 
B. spores 
C. gametophyte 
D. sporophyte 
6. At which of the following stages does meiosis occur in the life cycle of a fern? During the formation of the 
A. gametes 
B. Gametophyte 
C. Spores 
D. sporophyte 
 
7. In which of the following plants showing alternation of generation is the sporophyte generation dominant? 
	A. Mosses and algae 	 
	B. Algae and ferns 

	C. Fern and mosses   
	D. Ferns and gymnosperm 
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The diagram above summarizes the life cycle of a plant. Which plant is likely to be 
A. Colonial algae 
B. Moss 
C. Flowering plant 
D. Unicellular algae 
9. In bryophytes gametes are produced by 
A. Gametophytes through mitosis 
B. Sprophytes through meiosis 
C. Sporophytes through mitosis 
D. Gametophytes through meiosis 
 
10. Parthenogenesis differ from a sexual reproduction in that, parthenogenesis involves A. Two organisms of different sex   
B. Fertilization 
C. Formation of gametes 
D. Mixing of genetic material 
11. Which one of the following is a form of vegetative propagation? A. Spore formation 
B. Conjugation 
C. Budding 
D. Diploid parthenogenesis 
12. What is the advantage of fragmentation over conjugation as a means of reproduction in spirogyra? 
A. Varied offspring are produced 
B. Fast-growing offspring are produced 
C. Many offspring are produced 
D. More resistant offspring are produced. 
13. The common method of reproduction in organism which have a large number of undifferentiated cells is 
A. Conjugation 
B. Fragmentation 
C. Sporulation 
D. fission 
14. Which one of the following is the diploid stage in the life-cycle of a moss? 
A. Protonema 
B. Sprophyte 
C. Gametophyte 
D. Antheridium 
15. Which one of the following statements on reproduction is true? 
A. Asexual reproduction always results into identical offspring. 
B. Gametes are always produced by meiosis. 
C. Mitosis always produces diploid cells. 
D. Gametes are always haploid.  
16. A moss alternates between two distinct forms in its life cycle; as a gametophyte and sporophyte 
(a) Describe how 
(i) 	A gametophyte forms a sporophyte (ii) 	A sporophye forms a gametophyte. 
(b) Explain why mosses are restricted to living in wet environment. 
17. (a) Explain what is meant by alternation of generation. 
(b) State two difference and two similarities between pollen grains of a flowering plant and the spore of moss. 
(i) Differences 
(ii) Similarities 
(c ) How are ferns better adapted to live on land than mosses? 
(d) Suggest why Bryophytes are 
(i) Restricted to growing in damp environment 
(ii) Able to grow successfully on land 
 
18, (a) What is meant by alternation of generation? 
(b). Ferns and mosses show alternation of generation. State the dominant stage in each case 
(i) ferns 
(ii) Mosses 
(c) Give important of alternation of generation in the life cycle of an organisms  
(d) Outline the limitations that mosses face in growing in terrestrial inhabitants 
19. (a) Explain what is meant by term alternative generation? (02marks) 
(b) Compare the life cycle of a moss and fern (13marks) 
(c) What is the importance of alternative generation to the life of a moss and fern (3marks) 
 
20. (a) Explain how ferns are better adapted to terrestrial life than mosses. 
(b) How does temperature influence the following processes in plants? 
(i) Plant growth. 
(ii) plant distribution. 
21. (a) State the similarities and differences between bryophytes and pteridophytes 
(b) Discuss the significance of alternation of generation to the life histories of plants 
 
22. (a) What is meant by the term “alternative generation?” 
(b) State the advantage of alternation of generation provide for sexual reproduction (c) Why is life better as a sporophyte than a gametophyte 
 
Answers to objective question 
	1. 
	D 
	5. 
	B 
	9. 
	A 
	13 
	B 
	 
	 

	2. 
	D 
	6. 
	C 
	10 
	C 
	14 
	B 
	 
	 

	3. 
	B 
	7. 
	D 
	11 
	C 
	15 
	D 
	 
	 

	4. 
	B 
	8. 
	B 
	12 
	B 
	 
	 
	 
	 


 
16. Solution  
(a) (i) The gametophyte is haploid produces gametes by mitosis. The gametes fuse to produce a diploid zygote which grow by mitosis into the diploid sporophyte. (ii) The sporophyte produces spores by meiosis. Spores are therefore haploid. They are small, light and readily dispersed by wind. On a suitable surface, and when conditions are favorable, spores germinate and grow by mitosis into a haploid gametophyte. 
(b) Body is not covered with cuticle. Therefore, they need water for protection from desiccation. 
They lack vascular tissue. Therefore, they need water to be supplied to their various parts osmosis. 
They need water for swimming of gametes before fertilization can occur. 
17. (a) Alternation of generation is the alternation between a diploid spore producing sporophyte generation and a haploid gametes gametophyte generation in a single life cycle of a plant in the same cycle. The alternates between a diploid (2n) sporophyte generation and haploid (n) generation. 
(a) Differences 
	Spore  
 
	Pollen grains 

	Can germinate into an independent plant 
 
structure  
 
Not gametes 
 
Others: 
 
Remain viable over a long period of time 	 
	Cannot form an independent plant structure. 
Male gametes  
 
Are viable for only a limited time 


 
	(iii) 	Similarities 
They are both formed by meiosis 
They are both haploid 
Others 
They are both light and dispersed by wind. 
(b)  
· Ferns are vascular plants containing vascular tissue made up of xylem ad pheom 
· They sporophyte generation has true roots, stems and leaves 
· Their bodies are supported by xylem because it contains lignified cells of great strength and rigidity. 
Others: 
· The true leave trap more light for photosynthesis 
(c) They lack a well-developed root system and rely on diffusion across the whole plant body and the root like rhizoids to obtain water They are delicate and small.  
They lack a cuticle, thus, they can easily be subjected to desiccation in drier environment  
 
They depend on water for the movement of male gamest towards female gametes during fertilization. 
Have chlorophyll and are therefore capable of photosynthesizing   
They grow in clusters and therefore strengthen their positions on the soil. 
They reproduce both sexually and a sexually. This increases their chances of survival on land 
18. Solution: 
(a) Alternation of generation is a life cycle of plants which consist of water alternating stages of growth (generation); a haploid gametophyte which produces gametes by mitosis and a diploid saprophyte which produces spore by meiosis 
The life cycle is complete when the plant passes through both stage as seen in bryophytes and pteridophytes. 
(b) (i) Sporophyte stage 
(ii) Gametophyte stage 
(c) It promotes variation through meiosis, which then ensures that only the better adapted organisms survive. 
Others: 
It enables the organism to colonize more than one habitat of varying environment conditions. 
It leads to rapid colonization of habitat as by an organism since several spores are produced. 
(d)  
· Mosses lack a cuticle hence are prone to desiccation 
· Leaves are small and sessile and provide a small surface area for trapping sunlight  for photosynthesis. 
· Thallus provides a large surface area for water loss thus liable to desiccation. - 	Leave are pale-green and thus have chlorophyll content inadequate for photosynthesis - 	False roots are superficial and incapable of absorbing enough water. 
 
19. Solution:  
(a) Alternation of generations is the alteration between a diploid sporophyte generation and the haploid gametophyte generation in a single life cycle of a plant.  (b) Similarities between the life cycle of a moss and a fern  
· In both the diploid sporophyte produces spores and the haploid gametophyte produces gametes.  
· In both the female gamete is non-motile while the male gamete is motile.  
· In both the sporophyte grows out of the gametophyte.  
· In both gametes are produced by mitosis.  
Differences  
	Life cycle of moss  
	
	Life cycles of a fern  
	

	· Gametophyte is dominant  
· Sporophyte is dependent  
· Sporophyte is very temporary photosynthesizes to a limited extent 
· Gametophyte is long-lasting   
	and 
	· Gametophyte is dependent 
· Sporophyte is dominant 
· Sporophyte 	is 	long-lasting 
photosynthetically active  
· Gametophyte is a temporary organ    
	and 


 
(c) Significance of alternation of generations  
· There is rapid multiplication as spores are normally produced in large numbers 
· Spores can survive harsh conditions and germinate when conditions are favorable 
· Spores leads to formation of different varieties since meiosis takes place during their formation.   
· Fertilization restores diploid chromosome number. Production of gametes by mitosis ensures that the haploid gametophyte state is maintained. This maintains the plant genome.  
· Alternative between gametophyte and sporophyte generations ensures that the plant colonizes different habitats in the ecosystem. 
· Interdependence between gametophyte and sporophyte generation ensures existence of both generations and avoids extinction of the plant species. 
20.Solution. 
(a) Feerns are better adapted to terrestrial life than mosses because; 
· Ferns have rhizomes (horizontal underground stems) which act as organs of perennation, allowing the ferns to survive unfavorable climatic conditions unlike mosses. 
· Sporophytes of ferns have true roots for anchorage and transport of water and mineral salts, unlike mosses which have false roots (rhizoids) 
· Ferns produce, more spore than mosses. These increases their chances of reproduction and colonization of habitat compared to mosses. 
· Ferns have a well-developed vascular system that supplies the whole plants with water 
and food. 
· The lignified xylem offers more support to the fern. 
· Ferns have broader leaves which present a larger surface area for photosynthesis. 
· Sporophyte generation of ferns is nutritionally independent while that of the mosses depends on the gametophyte for nutrients. 
· Ferns have true stems to support the leaves to obtain enough light for photosynthesis. 
They also help them to withstand air currents present in the terrestrial environment. 
· Leaves of ferns have waxy cuticle to prevent desiccation. 
(b)(i) Temperature acts as a limiting factor in plant growth and development by influencing the rate of cell division, cell metabolism, photosynthesis, respiration, excretion etc. which directly impact on growth. 
· Above or below the enzyme working range, the enzymes are denatured or inactivated respectively. In either case the reactions cease, leading to delayed/limited plant growth. 
· Low temperatures stimulate flowering and germination in plants. 
( ii) Temperate plants are distributed in cool regions whose temperatures do not usually exceed 250C while plants that can withstand higher temperatures are more abundant in the tropics or deserts where temperatures are usually above 250C. 
· C4 plants are more abundant in hot climatic temperatures because they are more efficient at fixing carbon dioxide at high temperatures. On the hand C3 plants are more abundant in cooler environments because they fix carbon dioxide better at lower temperatures. 
· Some aquatic plants can withstand very high temperatures and can thrive in hot springs while some can withstand very cold temperatures thrive in snow. The biggest percentage thrives in moderate temperatures which can support their metabolic activities. 
21 (a) Similarities between bryophytes and pteridophytes 
(i) Both show alternative generation involving two distinct plants: a haploid gamentaphyte and diploid saprophytes 
(ii) Both reproduce by asexual and sexual means 
(iii)In both female gamates are non-motile while the male gametes are motile 
(iv) Both produce spores by meiosis 
(v) Both produce gametes by mitosis 
 
Differences between bryophytes and pteridophytes 
	 Bryophytes  
	Pteridophytes  

	Saprophyte has no roots 
	Saprophyte has roots 

	Gametophyte dominant 
	Gametophyte a temporary structure 

	Saprophyte nutritionally depend on gametophyte 
	Saprophyte dormnant 

	Lack vascular tissue 
	Has vascular tissue to transport both water and food 


 
(b) Significance of alternative generation 
(vi) Rapid multiplication through production of spores 
(vii)Spore survive harsh conditions 
(viii) Spore formation by meiosis leads to variation 
(ix) Random fusion of gametes by fertilization causes variation 
(x) Gametophytes and sporophytes occupy different ecological niches reducing competition 
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