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SUBJECT: BIOLOGY 
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DISEASES OF A CROP 

Insect pest Crop attacked Nature of damages 
and economic 
importance  

Prevention and 
control measures 

Stern borer Cereals e.g. maize, 
guinea corn. 

i.Larvae bore holes into 
stems  
ii.They eat up the tissues 
iii.They weaker the plant  
iv.Reduced growth 

i.Uproot and burn 
infected plant 
ii.Spray with insecticide 
e.g. Gammalin 20 
iii.Early planting 
iv.Crop rotation  

Army worm  Cereals e.g. maize. i.Larvae invade and eat 
up leaves and stem 
ii.Reduced 
photosynthesis 
iii.Retarded growth 
iv.Reduced yield. 

i.Hand picking  
ii.Spray with insecticide 
e.g. DDT. 

Pod borer  Legumes e.g. cowpea,  
soya beans 

i.Larvae bore into the pod 
ii.They eat up the seeds 
iii.Reduced yield. 

i.Crop rotation  
ii.Early harvesting 
iii.Spray insecticide. 

Aphids  Legumes e.g. cowpea, 
soya beans. 

i.Stunted growth 
ii.Galls on leaves 
iii.Vector of disease. 

i.Spray with insecticide 
to kill vector 
ii.Uproot and burn 
infected plants. 

Leaf beetles  Legumes e.g. cowpea, 
soya beans. 

i.They eat up the leaves 
ii.Reduced 
photosynthesis 
iii.Reduced yield 

i.Spray with insecticide  
ii.Use resistant varieties 

Cocoa mirids capsid  Beverages e.g. cocoa i.They inject toxic saliva 
into plant 
ii.Transmit fungal disease 
iii.Reduced yield and 
stunted growth 

 
  

i.Spray with insecticides 
e.g. Gammalain 20 
ii. Regular weeding 

Yam beetles Tuber e.g. yam i.Bore holes into yam 
tuber 
ii.Reduction in quality 
and market value 
iii.Reduced yield 

i.Clean yam sets with 
adrin dust before 
planting 
ii.Crop rotation 
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Cassava mealy bugs Tuber e.g. cassava i.Twisting of stem and 
reduce internodes 
ii.Swelling of shoots and 
reduced yield 
iii.Reduce rate of 
photosynthesis  

i.Early planting  
ii.Use resistant varieties 
iii.Treatment of cuttings 

Variegated 
grasshopper 

Tuber e.g. cassava, yam  i.Adults and larvae eat up 
the leaves and stems  
ii.Reduce photosynthesis 
iii.Reduce yield and 
growth 

i.Hand picking  
ii.Spray with insecticides 
e.g. Adrex-40 

Cotton Steiner Cotton i.They pierce and suck 
sap from plants 
ii.Produce toxic saliva 
iii.Leaf distortion  

i.Hand picking  
ii.Spray with insecticides 

Thrips Vegetables e.g. onion, 
tomatoes  

i.Browning of leaves  
ii.Wilting of plants  
iii.Reduced yield   

i.spray insecticides 

Leaf rollers and leaf 
beetles 

Vegetables e.g. pepper, 
okra, tomatoes  

i.Rolling and twisting of 
leaves  
ii.Reduced 
photosynthesis 
iii.Reduction in yield and 
quality 

Spray with appropriate 
insecticides e.g. vetox 85 

Bean beetles, grain 
weevil 

Stored produce e.g. 
rice, cowpea, maize. 

i.Bore holes into grains 
and eat them up  
ii.Reduced the quality of 
stored produce 
iii.Reduce grains to 
power 
iv.Reduce farmers 
income 

i.Early harvesting  
ii.Proper storage of 
produce 
iii.Proper cleaning and 
fumigation of store 
 
 

Birds  Rice, maize, millet, 
sorghum. 

i.Feed on grains in the 
field  
ii.Reduction quality and 
yield  
iii.Reduced farmers 
income 

i.Use of troops  
ii.use scare grows  
iii.Early harvesting  

Rodents e.g. rats, 
squirrel 

Rice, yam, cassava, 
fruits. 

i.They feed on crops 
ii.Increase in cost of 
production  
iii.Reduction in yield 

i.Use of traps  
ii.Wire or net fencing  
iii.Use poison 

Monkeys Cocoa, mango, banana, 
orange. 

i.They eat the fruits  
ii.Reduce quality of fruits 
iii.Cause losses to the 
farmer 

i.Use of traps  
ii.Shooting with gun 
where possible. 

  

EFFECTS OR ECONOMIC IMPORTANCE OF INSECT PESTS 

1. Insect pests destroy crops in the field through their biting, chewing, boring, 
sucking and defoliation activities. 
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2. They cause reduction in viability of stored produce. 

3. They increase the cost of production in controlling them. 
4. Some are carriers or vectors of disease. 
5. The profit of farmers are reduced. 
6. They can also cause total death of crop plant. 
7. Some serve as a source of food e.g. protein.  

                          PREVENTION AND CONTROL OF PEST  

1. PHYSICAL CONTROL. This involves removal of pest by  

i. hand picking of insects and larvae  
ii. setting traps to catch rodents 
iii. shooting rodents with gun 

iv. fencing round the farm with wire nets  
2. CULTURAL CONTROL. This method involves the use of farm practices to 

prevent or control pest. Examples of cultural control are; crop rotation, regular 
weeding, proper tuning of planting, use of resistant varieties, bush burning, 
proper time of harvesting. 

3. BIOLOGICAL CONTROL. Biological control involves the introduction of the 

natural enemies of pests to control or keep the pest’s population under control. 
Such enemies eat up or feed on these pests, thereby reducing the population of 

the pests. 
4. CHEMICAL CONTROL. This involves the use of chemicals called pesticides and 

insecticides to control pests of crop plants. These chemicals which are in form 

of powder, liquids granules and tablets are used on the insect by various 
methods like spraying or dusting seeds or plants to check pests. 

DISEASES OF CROP 

A plant disease may be defined as a departure, deviation of plants from the normal state of 

health presenting marked symptoms or outward visible signs. 

      CAUSES OF CROP DISEASES  

Diseases of crop are caused by the following agents. 

1. Viruses 

2. Bacteria 

3. Fungi 
4. Nematodes 
5. Nutrients deficiency. 

 

  Name of disease  Causal 
organism  

Method of 
transmission 

Symptoms 
and economic 
importance 

Prevention 
and control 

Maize smut Fungus[Ustilago-
maydis] 

i.Air borne  
ii.Spores 
deposition on 
fruits 

i. Reduced 
yield 
ii.Galls on 
leaves 

i.Destroy 
diseased plant 
ii. Use 
resistant 
varieties 
iii.Seed 
treatment 
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Cassava mosaic Virus i.Through 
piercing and 
sucking 
insect[whitefly] 
[Bemisia-
nigerensis] 

i.Moulting of 
leaves  
ii.Reduction in 
yield  
iii.Stunted 
growth 

i.Use of 
resisters 
varieties  
ii.Uproot and 
burn infected 
plants 
iii.Farm 
sanitation 
iv.Spray 
insecticides 

Leaf blight of 
cassava 

Bacterium 
[xanthomonas 
Manihotis] 

i.Infected 
cutting 
ii.Raining 
splashing  
iii.insects 

i.Blighting of 
leaves  
ii.Wilting of 
plants 
iii.Falling of 
leaves  
iv.Reduced 
yield  
v.Die- back of 
stem  

i.Use of 
resistant 
varieties 
ii.Early 
planting 
iii.Practice 
crop rotation 
iv.Use disease 
free cutting.  

Root  knot of 
tomatoes and 
okra  

Nematodes Nematode in 
soil 

i.Knotting or 
galling of roots 
ii.Retarded 
growth 
iii.Reduction 
in yield 

i.Soil 
sterilization 
ii.Crop 
rotation 
iii.Use of 
resistant 
varieties 
iv.Uproot and 
burn infected 
plants  

  

 

 EFFECTS OR ECONOMIC IMPORTANTS OF DISEASE 

1. Disease generally reduce the yield of crops.  

2. They cause malformation of plants. 
3. They cause reduction in the income of the famers. 
4. They reduce the quality of crops. 
5. They increase the cost of production.  

      CONTROL OF PLANT DISEASES 

1. CULTURAL CONTROL. This involves the use of crops rotation, resistant varieties, 
tillage practices, regular weeding, and fallowing timely planting, uprooting and 
burning infected crops. 

2. BIOLOGICAL CONTROL. This involves the use of natural enemies of the disease 
to reduce or totally eliminate the disease. 

3. CHEMICAL CONTROL. This involves the use of chemicals such as fungicides, 
nematicides, insecticides to dust or spray in order to prevent or control plant 
diseases 

4. Sterilization of soil to control soil borne disease  

LIFE CYCLE OF PESTS   
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1. Grasshopper [Zonocerus Variegatus]. A protective material is produced to cover the 

eggs. After about 3 days, the eggs hatch into nymphs. A nymphs resembles the adult in 
all respect except it is sexually immature and wingless. The nymphs moults several 
times. They hop about feeding on the shoots of plants nearby. They begin to migrate into 
area where there are cassava farms and start feeding on the cassava leaves until an adult 
stage is attained. 

   

 

 

 

 

 

 

LIFE CYCLE OF A GRASSHOPPER 

 

 

2. CASSAVA MEALYBUG [Phenaecocus manihot]. The female insect lays eggs without 

fertilization by the male. This type of reproduction is called parthenogenesis [The 
development of diploid egg which has not been fertilized into new individual]. The 
unfertilized egg hatch into larvae which are wind borne or carried with cassava stem 

cuttings during planting because they hide in the buds of the stems. The larvae undergo 
three moulting stages before adult stage. 

 

    

 

       

 

 

 

 

 

LIFE CYCLE OF CASSAVA MEALYBUG 

 

3. Yam beetles [Heteroligus meles]. The mating of the female and male yam beetles take 
place between November and December in riverine areas and unfertilized eggs are laid. 
Between December and February, eggs hatch into larva that feed on the decayed organic 
substances. The larva moult thrice before developing into pupae. In March the pupae 
develop into adults after moulting. The adults then fly to areas where yam are planted 

between April and June. They dig into the soil to search for yam tubers. When they 

eventually come in contact with tubers, they feed on them and seriously damage the 

Eggs

Nymph

Adult

Eggs unfertilized

Hatch

first larval 
moulting and 
distributed by 
wind or stem 

cuttings

Second larval 
moulting

Third larval 
moulting

Pathenogentic 

adults
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tubers. Between October and November, the adult yam beetles undergo breeding 

migration to the riverine area again for mating. 
 

  

      LIFE CYCLE OF YAM BEETLE 

 

 

REPRODUCTIVE SYSTEM IN VERTEBRATES 

1. Reproductive System in fish. Fishes exhibit sexual reproduction but 

fertilization is external. Their reproductive system is found within 

the abdomen. The male reproductive system of tilapia consists of 

two testes and a male duct which led to the genital opening. The 

two testes which are suspended in the abdominal cavity are 

elongated structures and are joined in the posterior parts as a 

single duct which opens to the outside as the genital opening. In the 

female reproductive system of tilapia there exist two ovaries which 

produce egg cell with a small amount of yolk. These are discharged 

into the body cavity and are carried into the oviduct which open 

internally into the cavity. The oviduct lead posterior and open again 

into the genital aperture.  

2. Reproductive System in reptiles. The male Agama lizard has two 

testes which are located in the abdomen. The right testis is slightly 

higher in position than the left testis. From the testes the sperms 

Eggs laid in Nov/Dec

in riverine areas 

First larval stage 

Second larval stage 

Third larval

Stage 
Pupae

Adults fly to yam 
farm in April to June 

Adult fly to riverine 
area for mating in oct 

to nov.
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are conducted to tiny tubes known as Vas deferens, which leads 

them to the coiled Epididymis found along the outer edge of the 

testis. The sperm cells are finally passed onto the two protrusible 

penis. Each penis is hollow and cylindrical and both release sperms 

into the female for internal fertilization. In the female reproductive 

system, the two ovaries are located in the abdomen in the same 

position as the testes in the male. The male eggs are released into 

the abdominal space and by the action of some cilia the eggs are 

moved into the oviduct. The oviduct opens at the posterior end into 

the cloaca near the openings of the ureters. As mating between the 

male and female lizard takes place, fertilization takes place 

internally. Album and shell are deposited on the egg as they move 

down the oviduct. 

3. Reproductive System in birds. The male reproductive system of 

domestic fowl consists of two large and ovoid testes which are 

attached to outer edges of the kidneys from each testis, a vas 

deferens leads towards the hind end alongside the ureter. Birds 

generally do not have penis. In many birds, the sperms duct 

expands at their posterior ends to form seminal vesicles. Sperms 

accumulated here during copulation and are transferred from the 

male to the female when their cloaca come in contact. In the female 

reproductive system of domestic fowl, only the left ovary is 

functioning. The single ovary produces ova [eggs] in capsule 

attached to the ovary by short stalks. The ovary also produces the 

yolk. The Infundibulum receives the yolk released by the ovary. 

Albumen and chalaza which holds the yolk and germ cell in position 

are formed in magnum. The two-shell membrane and the shape of 

the egg are formed in the isthmus. The egg is finally formed in the 

uterus after which the egg is laid through the cloaca. Fertilization of 

the eggs can take place as soon as the egg enter the oviduct when 

spermatozoa are present. Fertilization occurs before the formation 

of the albumen. 



BUBENDORFF MEMORIAL GRAMMAR SCHOOL, ADAZI-NNUKWU 
 

BMGS – Greatness Through Hardwork 

 

             

 

 

 

 

Fig1: Diagram Uterus a 

female. 

 

 

DIAGRAM OF A MALE REPRODUCTIVE SYSTEM 

 

 

 

 

 

 

Fig2: Male Reproductive System 
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DIAGRAM OF FEMALE REPRODUCTIVE SYSTEM 

 

 

 

 

 

 

 

Fig3: Female Reproductive System 

 

Parts of the male reproductive System and functions 

1. Testes: All male mammals have two oval-shape testes inside two 

sacs of skin [scrotal sac]. The testes are found outside the body 

cavity so as to provide a cooler environment which enhances rapid 

sperm production.  

 

FUNCTIONS: i. The testes produce the male sex hormone 

[testosterone] which aids the development of secondary sexual 

characters. ii. The testes also produce sperms. 

 

2. Semiferous tubules. These are located within the testes. They are 

composed of a mass of sperm producing tubes. 

Functions; These are points where sperms are produced within the 

testes. 

3. Epididymis. It is found within the testes. It is a long-coiled tube.  

Functions; Epididymis collects and stores sperms temporary until 

they mature. 

4. Vas deferens or Sperm duct. It is a narrow tube which leads from 

epididymis to the seminal vesicle. 



BUBENDORFF MEMORIAL GRAMMAR SCHOOL, ADAZI-NNUKWU 
 

BMGS – Greatness Through Hardwork 

Functions; It carries or conduct sperm from epididymis to the seminal 

vesicle. 

5. Seminal vesicle. It secretes seminal fluids. Seminal fluids contain 

fructose which provides energy for the sperm. 

Functions; i. It stores sperm until they are ejaculated. ii. It secretes part 

of the seminal fluid. 

6. Prostate gland. The prostate gland is connected to the urethra 

through many tubules.    

Functions; It secretes part of the seminal fluid which activities the 

sperm. 

7. Cowper’s gland. It secretes seminal fluid which helps to increase 

the pH of the fluid in the female reproductive medium, which is 

normally such acidic environment can kill the sperm if it is not 

neutralized with the aid of Cowper’s gland.     

Functions; It secretes a part of the seminal fluid which raises the pH 

of the female reproductive system. 

8. Urethra. The urethra is a narrow tube which prolonged into the 

penis. It is urinogenital in function that is it serves as a means of 

reproduction as well as excretion. 

Functions; i. It aids the passage of sperm into the vagina. ii. It aids the 

passage of urine out of the body. 

9. Penis. The penis is an organ for introducing sperms into the female 

reproductive organ [vagina]. The penis contains spongy tissues 

which can be filled with blood. During sexual intercourse the penis 

is stimulated especially with the aid of gland penis by repeated 

pushing into the vagina which eventually leads to ejaculation of 

sperm. 

Functions; It helps to introduce the sperm into the vagina of the 

female animal. 

Parts of The Female Reproductive System and Functions 
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1. Ovaries. There are two ovaries in a woman located on the dorsal 

surface of the abdominal cavity, one on each side of the vertebral 

column. 

Functions; i. Ovary produces the egg or ova. ii. It produces female 

sex hormone called oestrogen and progesterone. iii. It is also 

responsible for the development of secondary sexual character in 

girls  

2. Oviduct or fallopian tube. The oviduct or fallopian tube is a long 

narrow tube with a funnel shaped opening which receives eggs 

[ova] released by the ovary. 

Functions; i. Fertilization takes place in the oviduct. ii. It is the tube 

through which egg or ovum passes from the ovary to the uterus. 

3. Uterus or womb. The uterus is a muscular organ in whose cavity 

the zygote develops into a baby. If the eggs is fertilized it becomes 

implanted in the walls of the uterus. Implantation is the attachment 

of the embryo to the walls of the uterus. The point at which the 

embryo is attached to the uterus develops into a placenta. 

Functions; This is the part in which the embryo or foetus develops. 

4. Vagina. The vagina is a muscular tube that leads from the uterus to 

the outside of the body. The penis is inserted into the vagina during 

mating. It therefore receives sperms  

Functions; i. It receives sperms from penis during sexual 

intercourse. ii. Foetus passes out of vagina during birth. 

5. Cervix. The cervix is a ring of muscle with tiny aperture that closes 

the lower end of the uterus where it joins the vagina. 

Functions; It controls the opening and closing of the vagina 

especially during birth. 

6. Vulva. The vulva is the collective name for all the external parts of 

the female reproductive organ. The vulva includes the labia majora 

and labia minora which are pairs of fold of skin surrounding the 

vulva. 

Functions; i. Vulva protects the opening of the vagina. ii. It allows 

the passage of penis into the vagina. iii. It permits passage of foetus 

during birth. iv. It permits passage of urine out of the body. 

7. Clitoris. The clitoris is a small sensitive organ which corresponds to 

the penis in the male like the penis. It is erectile and becomes stiff 

on account of flow of blood into it when stimulated. 
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Functions; It helps to stimulate the female during sexual 

intercourse. 

 

 

 

STRUCTURES OF MALE REPRODUCTIVE GAMETE [SPERM] 

     The male sex cells or gametes called sperms are produced in the 

testes by a process called spermatogenesis. The gamete is 

unicellular in nature. 

 
 

 

 

 

 

 

1. Acrosome.  Acrosome is located at the anterior end of the head 

which contain enzymes which help to dissolve the egg 

membrane or it enhances penetration of the egg during 

fertilization. 

2. Middle piece. It contains numerous mitochondria which 

generates the energy used by the sperm cell to swim towards 

the eggs. 

3. Long whip. Like tail or flagellum. It is found at the posterior end 

of the sperm cell. It helps to move or propped the sperm cell. 
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4. Nucleus. This is found in the head of the sperm cell and contains 

genetic materials of the egg or ovum. 

 

STRUCTURE OF FEMALE REPRODUCTIVE GAMETES [EGG or 

OVA] 

The female sex cell or gametes called eggs or ova are produced 

in the ovaries by a process called Oogenesis. It consist of the 

cytoplasm, a nucleus in the centre granules and yolk droplets. 

The yolk provides a source of nourishment for the embryo 

especially at the early stages of development. The ovum’s 

cytoplasm is surrounded by two membranes. The outer one is 

called the vitelline membrane while the inner one is the plasma 

membrane and a layer of jelly coat of variable thickness made of 

glycoprotein. The nuclei of the sperm and ovum contain 

chromosomes which carry the gene. 

N.B.  The human sperm is about 0.05mm long while the ovum is about 

0.1mm in diameter. The female gametes [eggs] are larger than 

the sperm. 

  Differences between male and female reproductive 

systems. 

Male reproductive organ Female reproductive organ 
1. There is presence of testes Ovaries are present 
2. It produces sperms  It produces eggs or ova 
3. Epididymis present Epididymis absent  
4. Sperms pass through urethra Eggs pass through fallopian tubes 

into the uterus 
5. Produces testosterone Produces oestrogen/progesterone 
6. Seminal vesicle present  Seminal vesicle absent 

 

Differences between sperm and egg 

Sperm Egg 
1. It is motile or active It is not motile 
2. Has small cytoplasm  Has larger cytoplasm 
3. Yolk is absent  Yolk is present 
4. Presence of head  No head 
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5. It can swim  It cannot swim 
 

Comparison of reproduction in vertebrates 

Type of 
vertebrate 

Fish Amphib
ian 

Reptile
s 

Birds Mamm
als 

1. Time 
of 
bleedi
ng 

season
al 

seasona
l 

season
al 

season
al 

seasona
l except 
humans  

2. No of 
eggs 
laid 

many many few few few 

3. Mode 
of 
fertiliz
ation 

Extern
al  

Externa
l  

Interna
l  

Interna
l  

Interna
l  

4. Feedin
g of 
embry
o 

From 
yolk 
and 
albume
n 

From 
yolk 
and 
albume
n  

From 
yolk 
and 
albume
n  

From 
yolk 
and 
albume
n  

From 
mother 
throug
h 
placent
a 

5. Mode 
of 
zygote 
growth 

Mostly 
ovipar
ous 

Mostly 
oviparo
us  

Mostly 
ovipar
ous  

Mostly 
ovipar
ous 

Mostly 
vivipar
ous 

6. Parent
al care 

Mostly 
none 

None None Occurs 
for 
short 
time 

Occurs 
for long 
time 

 

 


