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Chapter 
1 LIFE PROCESS IN PLANTS 
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  Transportation 
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 Nutrition in Plants 
All the living organisms require certain materials like carbohydrates, proteins, fats, vitamins 
and minerals.  These materials are mainly used as the source of energy required by the 
organisms.  These substances are called nutrients.  The absorption and utilization of 
nutrients is called nutrition. 
 

 Mode of nutrition in plants 
Nutrition in plants is mainly of two types.   i) Autotrophic    
       ii) Heterotrophic. 
(i) Autotrophic nutrition: 
1. The mode of nutrition in which organisms prepare the food materials on their own is 
called autotrophic nutrition. In green plants, complex food materials are prepared from 
simple inorganic materials like CO2 and water with the help of green pigment chlorophyll 
by a process called photosynthesis.  Such organisms are called 
Photoautotrophs.E.g.Green plants and certain bacteria. 
 
2. In certain bacteria the energy required for the synthesis of food materials is by oxidation 
of chemical substances. Such organisms are called - Chemoautotrophs. E.g. Sulphur 
bacteria. 
(ii) Heterotrophic nutrition: 
All the animals and other non-green plants depend on the plants directly or indirectly.  
Such type of nutrition in which the organisms cannot synthesize their own food materials is 
called heterotrophic nutrition and organisms are called heterotrophs. 
 
Preparation of food by plants 
As we already learnt green plants prepare food materials 
by a process called photosynthesis.  In photosynthesis 
CO2 is taken in and oxygen is evolved out.  
Photosynthesis can be defined as the process of 
formation of macromolecular organic substances 
from simpler inorganic substances like carbon 
dioxide and water in the presence of sunlight with the 
help of chlorophyll. This can be shown by the equation  

 

2

light
CO water

chlorophyll
   Carbohydrates + oxygen + water 
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Site of photosynthesis 
Leaf is the chief organ of photosynthesis in plants because 
they are thin, flat and exposed to the sunlight. Leaves are 
rich in chloroplasts.  Chloroplasts possess a green 
coloured pigment called chlorophyll which plays a major 
role in photosynthesis. 

Chloroplast

 
 

 

 

 

 
 Requirements of photosynthesis 

Carbon dioxide 
Land plants get CO2 directly from atmospheric air by simple diffusion through stomata.  
Water plants absorb CO2 dissolved in water or from salts dissolved in water. 

 

Water 
Land plants absorb water from the soil with the help of root hairs.  But aquatic plants get 
water through their general body surface. 
 

Sunlight 
Energy present in sun light used for the reactions of photosynthesis to occur. 
 
Chloroplasts 
The chlorophyll pigment of chloroplasts trap the sunlight energy and convert it into a high 
energy phosphate adenosine triphosphate or ATP (ATP is the energy currency). 

 

Products of photosynthesis 
When carbon dioxide and water react in the presence of sunlight, carbohydrate is mainly 
formed as the end product and oxygen is released as the byproduct.  The carbohydrate 
is later converted into ‘Starch‟. 

 

Photosynthesis mainly involves two reactions namely (i) Light reaction and       
        (ii) Dark reaction. 
During light reaction energy is produced and during dark reaction carbon dioxide is 
reduced to carbohydrate by utilizing the energy produced in light reaction. 

 

 

 

 

Catapult  Which cell organelle is responsible for photosynthesis? 
Chloroplast is main cell organelle responsible for photosynthesis. 

Catapult  (i) what amount of CO2 is present is in air? (ii) What are stomata? 
(i)  Atmospheric air has 0.03% of CO2  

(ii) Stomata are the minute pores present on the leaf surface which help in  
     exchange of gases and transpiration. 
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 Significance of photosynthesis 
1)  Release of oxygen 
As we know atmospheric air contains 21% of oxygen by volume.  Have you ever thought 
of where from atmosphere got this oxygen?  Photosynthesis is the only process which 
releases oxygen into the atmosphere and maintain the oxygen concentration constant. We 
already know that oxygen is the life supporting gas required by all the living organisms. 
 
2)  Food for all 
Green plants produce food by photosynthesis and act as the producers of ecosystem.  
These green plants only are consumed directly by herbivores & indirectly by other animals.  
So photosynthesis is the main food production process for all living organisms. 

 Experiments on photosynthesis 
Destarching 
Destarching of leaves is the first step undertaken in most of the photosynthetic 
experiments. Destarching can be achieved by putting the experimental plant in darkness 

for 2  3 days. This results in removal of the entire pre-existing starch in the leaf.  So 
whatever starch is present in leaf after the experiment is formed during the 
experimentation only. 

 

Experiment – 1 

 
 To show that starch is formed during photosynthesis 
 
Procedure 
Take a potted plant and it is destarched by 
keeping it under darkness for 2 - 3 days.  Now 
one of the leaves of destarched plant is put to 
iodine test. The leaf remains colourless. It 
proves that the leaf is starch free.  Now the 
destarched plant is kept under sunlight for             

5  6 hours. Then the iodine test is done for 
another leaf. 

 

Iodine test 
The leaf is detached from the plant and is 
boiled in water and then in alcohol over a water 
bath to remove chlorophyll. The decolourised 
leaf is washed with distilled water and sufficient 
amount of iodine solution is poured on it.  Then 
the leaf turns blue black indicating the 
presence of starch. 
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Experiment II -  Hydrilla funnel experiment  
 
Aim 
To show that oxygen is evolved during photosynthesis. 
 
Procedure  
Take some fresh green hydrilla twigs into a water beaker.  
The twigs are introduced into a funnel inside the water 
beaker as shown in the figure.   
A test tube kept inverted over the stem of the funnel.  
Every care is taken to avoid the presence of air bubble in 
the test tube.  A pinch of sodium bicarbonate is added to 
water to increase the supply of CO2.  The set up is left 
under sunlight for 5 – 6 hrs. 

 
 
Observation 
After sometime we can observe the bubbles coming out from hydrilla plant and collection 
of a gas at the base of test tube by the downward movement of water.  Now the gas 
collected in the test tube is tested by putting a glowing splinter at the mouth of the test 
tube.  The splinter glows more brightly. 
 
Inference 
Oxygen has the property of supporting the fire hence proving that the gas collected is 
oxygen.  With this, we can infer that during photosynthesis O2 is evolved.  

h
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Other modes of nutrition in plants 
Though most of the plants are green there are also some non green plants which lack 
chlorophyll.  Such plants derive their food from different sources.  Basing on the source 
and relationship between the plant and the source the mode of nutrition in plants is of the 
following type.   
 
Parasitic 
Some non-green plants like fungi, bacteria and some 
flowering plants fulfill their nutritional requirement from 
other living organisms.  Such plants which depend on 
the other living organisms for water or food or both are 
called Parasites.  The organisms which support the 
parasite are called Hosts.  The parasites produce some 
special structures in to the host to have the nutrients.  
These structures are called haustoria.  
e.g., (1) Cuscuta or dodder plant (or) amarbel  
(2) Rafflesia. 
 
 
 

 

Rafflesia is a root parasite that 

produces the largest flower. 
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Saprophytic  

The nutrition in which the organisms get their 
nutrients from dead and decaying organic 
matter is called saprophytic nutrition. 
e.g., Fungi and bacteria. 
Saprophytes have root like structures which 
secrete enzymes & undertake extra-cellular 
digestion. The digested food materials are 
then absorbed by simple diffusion.  

Mushrooms 

Symbiotic 
The relationship between two living organisms for mutual benefit is called symbiosis.  The 
best example for symbiotic relationship is the Rhizobium bacterium living in the root 
nodules of leguminous plants such as pea and gram.  In this relationship, the bacterium 
converts atmospheric nitrogen into nitrates and supply to legume plants and in return it 
gets shelter and food materials from the legume plant. Lichen is another good example for 
symbiosis between an alga and a fungus.  Here alga supplies food to fungus and in turn 
fungus supplies water to alga.  
In some plants like Nepenthes (pitcher plant) the 
plant is green in colour and undertakes normal 
photosynthesis but it depends on some insects 
for proteins. Such plants are called 
insectivorous (or) carnivorous plants.  In this 
plant to attract, collect and kill the insect the leaf 
is modified into a pitcher shaped trap with an 
attractive lid.  The pitcher is also provided with 
downwardly directed hairs which prevent the 
escape of insect and produce digestive juices to 
digest the insects.  Such plants usually live in the 
soils deficient of nitrogen.  As we know nitrogen 
is necessary for formation of proteins. 

 
Nepenthes 

 

 

 
 

 

Modes of Nutrition 

Autotrophic Nutrition Heterotrophic Nutrition 

Saprophytic Nutrition 
 

Parasitic Nutrition Holozoic Nutrition 
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 Respiration in Plants 
All the living organisms require energy to undertake life activities.  The energy in plants is 
obtained by the oxidation of food materials by a process called respiration. On the contrary 
to photosynthesis in respiration, oxygen is taken in and carbon dioxide is released out.   
 

Gaseous exchange in plants 
The intake of oxygen and releasing out of CO2 is called gaseous exchange.  In unicellular 
organisms like chlamydomonas, chlorella etc gaseous exchange occurs by diffusion.  In all 
higher plants gaseous exchange occurs through minute pores present on the surface of 
leaf called stomata.  It also occurs through lenticels (the lens shaped apertures present 
on the older parts of the plant) in older parts of the plant.  In roots gaseous exchange 
occurs through root hairs. 
The breakdown of food materials in the presence or absence of oxygen to liberate energy 
is called respiration.  The energy is mainly released in the form of ATP (or adenosine 
triphosphate) the energy currency.  Respiration occurs in all living cells throughout the life. 
 
Types of respiration: The respiration is mainly of 
two types.  They are 1) Aerobic respiration: It 
occurs in the presence of oxygen.  In the presence 
of oxygen the glucose molecule is completely 
oxidized to CO2 and H2O liberating large amount of 
energy (674 kilocalories or 38 ATP molecules). 

6 12 6 2 2 2C H O 6O 6CO 6H O 674 K.Cal     

 

MITOCHONDRIA 

 
2)  Anaerobic respiration: It occurs in the absence of oxygen.  Here the glucose 
undergoes partial oxidation into ethyl alcohol and carbon dioxide releasing a little amount 
of energy.  

6 12 6 2 5 2
Glucose Alcohol

C H O 2C H OH 2CO 28 K.cal    

Anaerobic respiration is common in some bacteria, fungi (yeast) etc. The formation of ethyl 
alcohol by the anaerobic microbes is called fermentation. 

 

Differences between aerobic and anaerobic respiration 

Aerobic respiration Anaerobic respiration 

1)   It occurs in the presence of oxygen. 1)   It occurs in the absence of oxygen. 

2)   Products are carbon dioxide, water and 
energy. 

2)   Products are CO2, ethyl alcohol and 
energy. 

3)   More amount of energy i.e., 38 ATP is 
released. 

3)   Less amount of energy i.e., only 2ATP is 
produced. 

4)   Aerobic respiration occurs in cytoplasm 
and mitochondria. 

4)   Complete process of anaerobic 
respiration occurs only in cytoplasm. 

Catapult   Where is the fermentation used? 
Fermentation process is involved in some day today activities like curding of milk, 
bread making, etc. 
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Differences between photosynthesis and respiration. 

Photosynthesis Respiration 

1) It is an anabolic (constructive process) in 
which food materials are synthesized. 

1)   It is a catabolic (or) destructive 
process in which food substance are 
broken down. 

2) In this CO2 is absorbed and O2 is 
released. 

2)   In this process O2 is absorbed and 
CO2 is released. 

3) It occurs only in green cells of the plant. 3) It occurs in all the living cells of the 
plants. 

4)   It occurs only during day time. 4)  It occurs at all times of day and night. 

5) Dry weight of the plant increases. 5)  Dry weight of the plant decreases. 

6) CO2 and water are used as raw materials. 6) CO2 and water are released as 
 products. 

7) Energy is utilized. 
 light

2 2 chlorophyll
6CO 12H O   6 12 6 2 2C H O 6H O 6O  

7)   Energy is released. 
 

6 12 6 2 2 2C H O 6O 6CO 6H O 674K.cal     

 

Experiments on respiration 
Aim: To demonstrate aerobic respiration in germinating 
 seeds. 
Procedure 
Put some germinating seeds in a conical flask.  A small test 
tube containing 20% KOH (potassium hydroxide) solution is 
suspended in the flask from the stopper.  The stopper is fitted 
with a glass tube which is bent twice at right angles and other 
end of the tube is kept in a beaker containing coloured water.  
The initial level of the water in the tube is noted.  Leave the 
whole set aside undisturbed for sometime. 

 

 
Observation 
After sometime we can observe the rise in the level of water in glass tube. 
 
Inference 
With the rise in water level we can conclude that a partial vacuum is created in the glass 
tube.  It is because the germinating seeds respire by taking O2 and release CO2.  The 
released CO2 is absorbed by KOH creating vacuum.  It proves that germinating seeds 
undertake respiration in the presence of oxygen. 

 

Catapult  Stephen Hales described the leaves as organs of transpiration and he said 
that plants exchange gases with their surrounding air. Furthermore, he was first to point 
out a possible role of plant in plant nutrition. Priestley could demonstrate that what 
animals were doing to the air was being reversed by plants. According to him, if animals 
were making the air impure, plants were making it pure. Ingenhouz tried to repeat 
Priestley’s experiments under different conditions and found only the green parts when 
exposed to sunlight could do that. 
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 Transpiration 
Plants absorb large amount of water from the soil. Out of the 
total amount of water absorbed only a little amount i.e., even 
less than 5% is utilized for different life activities and more 
than 95% of water is lost in the form of water vapour. This 
removal of excess amount of water in the form of water 
vapour through the aerial parts of the plant is called 
transpiration. 
Types of transpiration 
In the aerial parts of the plant, transpiration may occur 
through stomata or cuticle or lenticels.  Accordingly 
transpiration is divided into 3 types.  
 

a)  Stomatal transpiration   
Stomata are the minute pores present on 
the plant surface. These stomata are 
guarded by guard cells. Stomata are 
mainly found on leaves but a few are also 
seen on stems, branches, fruits, etc.  The 
transpiration which occurs through stomata 
is called stomatal transpiration.  It is the 
major type of transpiration. 

  
b) Cuticular transpiration: 
In the aerial parts of plants, the surface of 
leaf and stem is also covered by a thin 
covering called cuticle. Transpiration that 
occurs through cuticle is called cuticular 
transpiration. 

 
c) Lenticular transpiration 
The minute lens shaped apertures present 
on the older parts of the plant like trunk, 
roots, etc are called lenticels.  The loss of 
water occurring through lenticels is called 
lenticular transpiration only a little amount 
of water is lost through lenticular 
transpiration.   
 

Significance of transpiration 
Transpiration mainly helps the plant in  
1)  Absorption of water by roots. 
2)  Passage of water to aerial parts i.e., ascent of sap. 
3)  Transport of minerals. 
4)  Translocation of food materials. 
5)  Giving cooling effect to leaves.   
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However if the rate of transpiration exceeds the rate of absorption it may lead to wilting 
of plants and ultimately even to the death of the plant.  Hence “transpiration is 
considered as a necessary evil.” 

 

Demonstration of transpiration (Bell jar experiment) 
A healthy potted plant is taken and it is well watered and kept in 
sunlight to ensure transpiration. The plant is then covered with a 
bell jar. The soil in the pot is covered with polythene sheet to avoid 
evaporation of water from the soil in the pot. Grease is applied 
along the margin of the bell jar to prevent moisture entering the bell 
jar.  Now the set up is left undisturbed.  After few hours we can 
observe the droplets of water on the walls of the bell jar.  With this 
we can conclude that the water droplets collected on the walls of 
the bell jar are given out from the aerial parts of the plant.  Thus 
demonstrating the occurrence of transpiration. 

 
Bell jar experiment 

  
 Transportation 
In higher plants the water is absorbed from the soil by the roots 
with the help of root hairs and food materials are synthesized by 
the leaves by photosynthesis.   
There is a need for transport of water and minerals to all the 
aerial parts especially leaves and similarly the food materials are 
to be transported from leaves to all the other storage parts 
including the roots.  So plants possess two types of conducting 
tissues namely xylem and phloem. 
 

 
 
Then the question is how to know which tissue transports what? 
To answer this question some scientists 
made a special type of experiment 
namely ringing or girdling experiment. In 
this experiment the bark is removed up 
to the xylem in one plant and xylem is 
blocked in another plant.  Later it was 
observed that the wilting of leaves is 
witnessed in the plant in which xylem is 
blocked.  In the other plant where the 
bark is removed as a ring or girdle upto 
xylem there was thinning of the part of 
the plant below the girdled region and 
swelling just above the girdled region. 

 
 Girdling experiment to show movement of food 
 through phloem. The part of the stem above the 
 girdled region swells up due to accumulation of 
 food. 

With the above results, scientists concluded that the wilting is due to non availability of 
water and so xylem is found to be responsible for transport of water and phloem is mainly 
responsible for transport of food materials. Xylem transports water through special 
channels called vessels and phloem transports food substances in solution form through 
another type of channels called sieve tubes. 
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Catapult  The upward movement of water with dissolved minerals from the roots 
to aerial parts of the plant through xylem is called “Ascent of sap”. 
The transport of food materials in the form of solution through phloem from leaves 
to all the other parts of the plant is called translocation of organic solution. 

 
Translocation of organic solutes in the plants 

  
 Movements in plants 
Movement is one of the characteristic features of living organisms.  As we observe in our 
daily life animals move from one place to other in search of food (or) protection or for any 
other reason.  But the plants are stationary and grow fixed to the soil at a given place.  So 
now the question is do they show movement?  Yes, plants also show movements.  The 
plants may not move ‘in toto’ but the plant parts show movements in response to some 
external stimuli.  Such movements of parts of the plant in response to stimulus are called 
growth movements. Plants mainly show two types of growth movements.  They are  
  (i) Tropic movements   (ii) Nastic movements. 

 

Tropic movements: 
The plant growth movements which occur in relation to the direction of the stimulus i.e., 
towards or away from the stimulus is called tropism (or) tropic movements.  Basing on 
the nature of stimulus tropism is of different types like. 
Phototropism 
Tropic movements which occur in relation to stimulus of 
light are called phototropism. In plants shoot system 
generally grows towards the light and called positively 
phototropic. Roots grow away from light hence called 
negatively phototropic. 
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Geotropism 
Tropic movements which occur in response to gravity are called geotropism. Root 
growth is positively geotropic and growth of shoot is said to be negatively geotropic.  

 

Hydrotropism 
Tropic movement in response to water is called hydrotropism.  Roots are positively 
hydrotropic.   
 
Thigmotropism 
Tropic movements which occur in response to the stimulus of touch is called 
thigmo/haptotropism. The climbing roots and tendrils which when come in contact with 
support immediately coil around and help in climbing. 
 
Nastic movements: The plant growth movements 
which occur without any relation to the direction of 
the stimulus are called nastic movements. So these 
are non directional movements.  The „touch me not‟ 
plant best exemplifies nastic movement.  In touch me 
not (Mimosa) leaflets are closed instantaneously when 
they are touched.  This is also called seismonastic 
movement.  The opening and closing movement of 
flowers in light and dark respectively is another 
example for nastic movements. 

 

 Growth movements of plants 

Phototropic Geotropic Hydrotropic Thigmotropic 

Tropic movements (or) tropism  
 (In relation to direction of stimulus) 

Nastic movements. 
 (Regardless the direction of 
stimulus) 

 
 

 

 
  

Catapult  How is the geotropic effect of root and shoot can be nullified? 
 The geotropism of root and shoot can be made ineffective by fixing a 
 potted plant in a Clinostat and by continuously rotating the clinostat. 
 When the clinostat is continuously rotated the geotropic effect is  

 negated. 
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 Reproduction in Plants 
The production of new individuals from their parents is known as reproduction.  In other 
words reproduction can also be defined as perpetuation of number of its own race by an 
organism.  Reproduction is a process by which the continuity of a species is maintained. 
 
Types of reproduction 
Reproduction is mainly of 3 types namely: 
A)  Vegetative reproduction   B) Asexual reproduction  C) Sexual reproduction  

 

Vegetative propagation in plants: 
It is a type of asexual reproduction which occurs by the buds produced on vegetative parts 
or directly from the vegetative parts.  Vegetative propagation may take place by natural or 
artificial methods. 
Vegetative propagation through leaves 
In some plants like Bryophyllum, the leaf is broad, 
thick, succulent and with round toothed margin with 
notches.  Buds arise in the notches of the margin and 
such buds are called ‘Epiphyllous buds’.  When 
these buds drop off from the leaf or even when they 
are present on the plant they develop into daughter 
plants with bunch of roots and small leaves. 

 

 

 

 
 

Vegetative propagation through roots: 
If we carefully observe some plants like curry leaf plant, guava etc.  We can see many 
small plants growing around the mother plant.  In such plants the new plants arise from the 
buds developing on the roots called radical buds. 
In some other plants new plants can also be developed from the swollen tuberous roots. 
e.g., sweet potato, tapioca etc. 
Vegetative propagation by stems: 
In some plants like potato, onion, ginger and turmeric the modified underground stems 
give rise to new plants from axillary buds.  
 
In ginger, underground stem grows horizontally and is called rhizome.  It is differentiated 
into nodes and internodes.  At the nodes arise axillary buds which are covered by scale 
leaves.  These buds arise like finger like projections.  If the ginger is cut into pieces with 
buds and sown in the soil each bit develops into a new plant. 
In some other plants the stem is sub aerial and present at the ground level.  In these 
plants the stem produces a bunch of roots downwards and leaves upwards at each node.  
If the plant is accidentally cut in the internodal regions each bit can lead an independent 
life. In plantain (Banana) vegetative propagation is done by sword shaped suckers called 
‘sword suckers‟. 

 

 

 

Catapult   Give examples of plants bearing epiphyllous buds. 
Epiphyllous buds are present in some other plants like begonia, scilla etc. 
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 Artificial methods of vegetative propagation 
Vegetative propagation helps in rapid multiplication. Further the plants produced by 
vegetative propagation are just similar to the mother plant because no genetic 
recombination is involved. For the above said reason many plants are propagated 
artificially by vegetative methods. 
They include: a) Cutting,   b) Layering,    c) Grafting. 

 

a)  Cutting 
In this method, mature stem is cut off and this stem cutting is planted in the soil and 
watered regularly.  The stem cutting develops roots and leaves and grows into a new 
plant. e.g., rose 
 
Layering: 
Layering is an attractive alternative where 
propagation through cuttings is difficult. 
This is commonly practiced in shrubs like jasmine 
and grape vine.  In this method, on a lower 

branch of the plant 2.5  5cm of bark is removed.  
This portion is bent and fixed in the ground and 
covered with soil.  A stone or brick is placed on it, 
so that it is held in position.  It develops roots in 2 

 3 weeks.  At that time this branch is cut off from 
the parent plant and it grows into a new plant.  

 

 

Grafting: 
The method in which a small branch of one plant is 
attached to the mature stem of another plant of same 
species or related species to grow as a single unit is 
called grafting.  The attachment is done in such a 
way as to bring about fusion of tissues between the 
two.  The plant that is rooted in the soil is called the 
stock and the cutting with desirable characters 
attached to stock is called scion (or) graft.  A small 
portion of the bark is sliced off from the scion and 
stock to ensure a closure contact and a quicker union 
between the two. 

 

 

 

Catapult   The stems that form roots while still attached to the parent plants are 
called „layers‟. 

Catapult   In this method the scion is selected with desirable characters and stock 
is though inferior genetically, physically it is sturdy with resistant 
characters. 
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  Asexual reproduction 
The reproduction which does not involve the sexual process and involve a single parent is 
called asexual reproduction. Asexual reproduction mainly occurs by the formation of 
asexual reproductive cells called spores. 

 

Reproduction through spores 
The plants like algae and fungi are thallophytes which do not show differentiation into 
root, stem and leaf nor do they produce flowers.  Like wise bryophytes and pteridophytes 
like mosses and ferns also do not produce flowers.  All these are called non flowering 
plants or cryptogams.  Cryptogams mainly reproduce by producing spores and this 
method is called asexual reproduction.   
 
Algae and fungi especially during unfavourable conditions produce structures called 
spores. Spores are very small and covered by thick protective coat to hide over 
unfavourable conditions. They are dispersed to very long distances and when conditions 
are favourable they germinate into new individual plants. 
 
In mosses and ferns there are two distinct phases present in the life cycle.  The spore 
producing phase is called sporophytic stage and such plant is called a sporophyte.  
 
In some plants, the parent plants do not directly produce spores but instead they first 
produce male and female gametes. Such gamete producing plant is called a 
gametophyte.   
 
In these plants the gametes fuse to form zygote.  Zygote later develops into embryo which 
in turn grows into sporophytes.  This sporophyte produces spores. 
 
So, there is a regular alternation of two phases of plants namely the sexual gametophyte 
and asexual sporophyte and such a life cycle is called alternation of generations. 

 

 
A sexual reproduction in fungi (Mucor) 

 
Asexual reproduction in fungi (Aspergillus) 
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 Reproduction in moss plant 
Moss plant is a bryophyte which occurs in damp places. The main plant is a gametophyte 
differentiated into stem like and leaf like structures. There are some fine hair like structures 
that help in fixation and absorption of water called rhizoids. Being a gametophyte it 
produces male and female sex organs. The sex organs produce male and female 
gametes.  These gametes fuse to form a zygote. 
 
The zygote then develops into an asexual sporophyte. Sporophyte is differentiated into 
foot, seta and capsule.  The foot is embedded in the gametophyte and absorbs water and 
minerals from it.  The capsule produces a large number of minute spores. The seta 
connects capsule with the foot and conducts water and minerals to capsule.  When the 
spores are mature, the spores are dispersed by wind.   
 
When spores fall on a suitable substratum they germinate into a green filament like 
intermediate stage namely protonema.  The protonema produces buds which on coming in 
contact with soil develop into an adult gametophytic plant. Thus, the life cycle of a moss 
plant shows a regular alternation of generations. 
 

Buds

Protonema

Spores

Capsule Sporophyte Embryo

Zygote

Fusion

Female gamete Male gamete

Female sexorgan

Mass plant
(Gametophyte) Male sex organ

Life cycle

of
Moss plant

 

 Moss Plant 
(Gametophyte) 

 

 

Moss plant 

A. Sporophyte  

B. Gametophyte 

1. Stem 2. Rhizoids 3. Foot 

4. Stalk 5. Capsule 
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 Life history of fern 
Ferns are usually grown in garden as 
ornamental plants.  Fern plant belongs to 
the class pteridophyta. It is a cryptogam 
which does not produce flowers fruits and 
seeds.  In ferns, the main plant is a 
sporophyte.  It is differentiated into true 
roots, underground stem as rhizome and 
a number of leaves called fronds.   
At maturity the leaves show small 
brownish spots on their lower surface 
called ‘Sori‟. The mature fronds bearing 
‘sori’ are called sporophylls.  Each ‘sorus‟ 
contains many sporangia which produce 
the spores.  These spores are dispersed 
by wind.  The spores are round and dark 
brown in colour.  
When the spores fall on ground they 
germinate into a heart shaped 
gametophyte called prothallus.  The 
prothallus is fixed to the soil with the help 
of rhizoids.  
 Prothallus produces male and female sex 
organs which produce male and female 
gametes. The gametes fuse to form 
zygote.   
Zygote first develops into embryo and 
later into sporophyte. Unlike in moss 
plant, in ferns sporophyte alternates with 
gametophyte. 

 
1. Fern Plant 2. Sporangium 3. Release of spores 4. 

Spores 5. Germinating spores 6. Prothallus 7. Female 

gametophyte 8. Male gametophyte 9. a, b- Developing 

embryo 10. Small Fern plant 

Embryo

Zygote

Female gamete Male gamete

Female sex organ Male sex organs

Fern plant
(Sporophyte)

Fronds Sori

Sporangia

Spores

Prothallus
(Gametophyte)

Life cycle

of a
Fern plant
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  Sexual Reproduction in Plants 
The process of reproduction which involves the fusion of male and female gametes 
producing zygote is called sexual reproduction.  Flower is the chief sexual reproductive 
structure in plant.  Some plants produce flowers only in a particular reason. 

 

 

 

 

 

Parts of a typical flower (Datura) 

Usually flower has a stalk called pedicel.  The swollen part 
over the pedicel is called thalamus which acts as the axis 
of the flower.  Different parts of the flower are arranged in 
rings or whorls.  A typical flower has four whorls of floral 
parts namely calyx, corolla, androecium and gynoecium 
or pistil. 
Calyx 
It is the first and the outermost whorl of the flower made up 
of sepals.  The sepals may remain free or may be united as 
in datura.  The calyx protects the inner floral parts. 

 
 
Corolla 
The second whorl of floral parts made up of petals is corolla.  Petals are usually large 
showy and brightly coloured but white in datura.  The petals may be free or united. Corolla 
mainly helps in attracting insects for  cross pollination. 
 
Androecium 
This is the third whorl of the floral parts.  The individual parts 
are called stamens.  Androecium is the male reproductive 
part of the flower.  In datura stamens are five in number and 
united with the petals up to certain length.  A typical stamen 
consists of a stalk called filament and an apical sac like part 
called anther.  The mature anther produces several minute 
dust like particles the pollen grains.  Each pollen grain 
produces two male gametes which help in fertilization. 

 
stamens 

 
Gynoecium or pistil 
It is the inner most whorl of floral parts made up of individual parts 
called carpels. Gynoecium is the female reproductive part of the 
flower. The gynoecium may have a single carpel or more. A typical 
carpel has three parts namely the basal swollen – ovary the thin 
long tube like style and the apical tip of style – stigma.  The ovary 
may be divided into 2- 4 chambers and possess many ovules.  
Ovule contains the female gamete (egg) After fertilization ovary 
develops into fruit and ovules into seeds. 

 
carpel 

Catapult   1) Rose and China rose flowers in rainy season. 
  2)  Jasmine, neem and mango flower in summer season. 
  3)  Marigold and chrysanthemum blooms in winter. 
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A flower with all the four floral whorls is called a complete flower. E.g. datura, ipomea, 
hibiscus.  
 
A flower without one or more floral whorls is called incomplete flower. E.g. cucumber, 
bottle gourd, papaya.    
 
A flower having both androecium and gynoecium is called bisexual (or) hermaphroditic 
flower. E.g., china rose, datura, hibiscus etc. 
 
A flower with either of them is said to be unisexual. A flower with only androecium is called 
unisexual male or staminate flower.   
 
A flower with only gynoecium is called unisexual female (or) pistillate flower e.g., papaya, 
coconut, maize etc. 
In a complete flower the calyx and corolla indirectly help in sexual reproduction but do not 
directly involve in sexual reproduction.  Hence calyx and corolla are together called 
accessory organs or non essential organs. As androecium and gynoecium directly 
take part in fertilization without which sexual reproduction can not occur and hence they 
are called essential organs. 

 

Pollination and fertilization 
As you already know androecium is the male reproductive part of the flower and 
gynoecium is the female reproductive part.  The male gametes are produced in pollen 
grains which are present in anther and female gamete or ovules are produced in the ovary.  
So some how the pollen grains have to reach the female reproductive parts to cause 
successful fertilization.  This transfer of pollen grains from the anthers to the stigma of the 
same or different flower of the same kind is called pollination.  Pollination is the main pre-
requisite for fertilization. 

 

Pollination is mainly of two types: 
 1)  Self pollination or Autogamy  2) Cross pollination (or) Allogamy  
 
Self pollination (or) autogamy 
Pollination within a flower i.e., transfer 
of pollen grains from the anthers to the 
stigma of the same flower is called self 
pollination.  It is possible only in 
bisexual flowers, that too when both 
stamens and stigmas mature at the 
same time. E.g. wheat, tobacco, peas. 

 

 
Self pollination and Cross pollination 
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Cross pollination (or) allogamy 
In some plants the flowers may be bisexual but the anthers and stigmas may mature at 
different times or they may be even arranged at different level (or) directions.  In such 
flowers, the pollen grains cannot fertilize the ovules of the same flower and hence they are 
carried from one flower to the stigma of another flower of the same plant or different plant 
of the same kind.  This is called cross pollination.   
e.g., Hibiscus, brinjal, tomato, lady’s finger,  etc. 
 
In unisexual flowers cross pollinations is the only way out.   

 

 Agents of pollination 
Pollen grains are not capable of moving to stigmas spontaneously.  So they take the help 
of some external agent to get pollinated.  Pollination is mainly achieved by the agency of 
wind, water or animals. 
 
Pollination by wind (Anemophily) 
In grasses like rice, wheat, maize, etc the flowers are very small and produce large 
amount of small, fine light pollen.  As the pollen grains are light in weight the pollen grains 
are carried by wind.  This pollination by wind is called anemophily. 

 

Pollination by water (Hydrophily): 
This is seen only in aquatic plants like Vallisneria, 
Hydrilla etc.  In this type pollination may occur on the 
surface of water called epihydrophily or inside the 
water, hypohydrophily.  
 
In Vallisneria male and female plants are separate.   
The female flower has a long coiled pedicel which 
brings the flowers to the surface of water.   
 
The male flowers are produced in groups which on 
detachment from the plant freely float on the surface 
of water.  These floating male flowers come in contact 
with female effecting the cross pollination. 

 
Vallisnaria 

 
 

Catapult   Now the question is of these two types of pollinations which one is 
advantageous?  
The recent researches revealed that the cross pollination is more 
advantageous than self pollination. 

Catapult   In anemophilous flowers the stigmas are hairy and brush like so that 
the pollen grains are caught in the hairy stigmas. 

The only disadvantage of anemophily is large amount of pollen is wasted without being 
pollinated. 
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Pollination by animals (Zoophily) 
In some plants, pollination is undertaken by the agency of animals like birds, bats, snails, 
slugs, squirrels, etc. The flowers pollinated by birds are big and brightly coloured. 
 

Pollination by Insects (Entemophily) 
Though many animals help in pollination the insects cause pollination in majority of 
flowers.  Insects visit different flowers for different reasons.  For example insects visit rose 
for the pollen, petunia for honey etc.  Some flowers attract insects by their bright colours.  
In all plants where the flowers open at night the flowers are usually white in colour and 
emit sweet scent to attract honeybees, butterflies, beetles and moths. 
e.g., Jasmine, night queen, etc. 
 

In these plants when the insects sit on the flowers for nectar the pollen gets attached to 
body of the insect and when they visit another flower of same plant or different plant of 
same kind pollen grains are transferred to the stigma of that flower. 
 

Do you know? 

  Birds and insects are the natural agents for pollination. Now a days farmers use 
pesticides to control pests on crops. The enormous use of pesticides kills insects also. It 
affects pollination. Crop yield become reduced particularly in sun flower crop. Think!  How 
we destroy our beautiful nature. 
 

 Fertilization 
The fusion of male gamete and female gamete to form zygote is called fertilization (or) 
fecundation.  When the pollen reaches the stigma of the flower the stigma secretes a 
sugary substance.  Stimulated by the stigmatic secretions the pollen grains germinate and 
produce the fine tube called pollen tube.  Pollen tube passes through the style and 
reaches the ovary.  At the end of the pollen tube there are two nuclei present namely tube 
nucleus and generative nucleus. The generative nucleus divides forming two male 
gametes (or) male nuclei while the tube nucleus disappears. 
Structure of Ovule 

 Each ovule has two envelopes called 
integuments.  The integuments leave a 
pore at the tip called micropyle.  

 

 Inside the ovule is the embryo sac.  
Embryo sac consists of 3 parts namely 
egg apparatus, antipodals and central 
cell.   

 

 Embryo sac has two female nuclei namely 
egg cell and the other is called secondary 
nucleus. 

 

 

 

Structure of Ovule 
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Process of Fertilization 
 

 The pollen tube after reaching ovary enters into the ovule through micropyle.  The 
pollen tube releases the two male nuclei into the embryo sac.   

 One of the male nuclei fuses with the egg cell forming a zygote. This is called  
first fertilization. The other male nucleus fuses with the secondary nucleus of the 
embryo sac and grows into endosperm. This is called second fertilization.  

 The zygote develops into embryo and endosperm supplies nutrients to the 
developing embryo in the seed.  

  After fertilization ovary develops into fruit and ovules into seeds.    

 

 

 
Process of Fertilization 

A. Stigma    B. Style   C. Ovary 

1. Pollen grain 2. Pollen tube 

3. Male reproductive nucleus 
4. Embryo sac 5. Egg nucleus 6. Secondary nucleus 


