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                      +2.BIO BOTANY.     5. PLANT PHYSIOLOGY 

                                                                      PHOTOSYNTHESIS 

1.Define plant physiology 

Plant physiology is the branch of biological science, which deals with the functioning, and 

interrelationships of cells, tissues and organs of plants.  
 

2. Define Photosynthesis 

Plants synthesize organic compounds in the chloroplast from carbon di oxide and water with the help of 

sunlight. During the process oxygen is released. This process is called Photosynthesis

 

3.Write the overall reaction of photosynthesis: 

 

4.Name the two types of photophosphorylation 
 

In chloroplasts,  phosphorylation occurs in two ways  

1). noncyclic photophosphorylation  

2). cyclic photophosphorylation. 

 

5.Why noncyclic photophosphorylation is called Z-scheme. 

The noncyclic electron transport takes place in the form of „Z‟. Hence, it is also called Z-scheme. 

 

6.State the conditions  Under which Cyclic photophosphorylation occurs 

   Under the conditions of     

    (i)  .PS I only remains active                         (ii) photolysis of water does not take place  

  (iii) . requirement of ATP is more and      (iv) non availability of NADP+      
 

7.Differentiate  Light reactions  and  Dark reactions 

 Light reactions Dark reactions 

1 Takesplace in the presence of light. Take place in 24 hrs. 

2 Takes place in Grana of chloroplast. Takes place in Stroma of chloroplast 

3 Solar energy and water are used CO
2  

 is used 

4 Produce ATP and NADPH
2
 ATP  and NADPH

2 
 are used

  
 

 

8.Difference between photorespiration  and dark respiration 
 

 Photorespiration Dark respiration 

1 It takes place only in photo synthetic cells 

in the presence of light. 

It takes place in all living cells  in the 

mitochondria. 

2 It is light dependent   It takes place in the presence and in the 

absence of light 

3 It is the function of chloroplast ,  

peroxisomes and mitochondria.   

It is the function of mitochondria alone. 

 

9. Define Saprophytic plants 

 The plants which obtain nutrition from non-living organic matter are called saprophytic plants.     

 Ex. Many fungi , bacteria and Monotropa ( Angiosperm)   
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10.Define photorespiration or light respiration. 

Respiration that occurs in photosynthetic tissues in the presence of light and results in increased 

rate of carbon di oxide evolution is called photorespiration or light respiration. 
 

11.Write the Importance of Photorespiration: 

Enough CO2  is not available to utilize light energy, excess energy causes damage to plant.  

Increased O
2 

level increases photorespiration whereas  Increased CO
2 

level decreases photorespiration 

and increases photosynthesis. 

 

12. Explain dark reactions  

 It is a second phase of photosynthesis. Co2 is reduced into carbohydrates with the help of  ATP and    

 NADPH2  generated by the  light reactions are called  the dark reactions.   

 

13.Define Autotrophic nutrition 

Plants which synthesize their own food materials by photosynthesis is called autotrophic nutrition.  

Ex. Green plants.   

 

14.Define Heterotrophic  nutrition: 
 

Due to lack of chlorophyll or nitrogen deficiency, some plants have to depend on other plants, 

insects or dead organic matter for their food. This is called heterotrophic nutrition.    
 

15.Mention the types of heterotrophic plants 

heterotrophic plants are grouped into  1). Saprophytic,  2 ) . Parasitic and  3). Insectivorous plants. 
 

16.Define Chemosynthesis 

Organism which  synthesize carbohydrates by using energy obtained by the oxidation of inorganic 

substances are called  Chemosynthesis  Ex. some bacteria  

  

17.Define photosynthetic organisms or photoautotrophs. 

Organisms which use sunlight energy for synthesis of food materials are called photosynthetic 

organisms or photoautotrophs. Ex. Green plants .  

 

18.Define  Insectivorous plants 

Due  to  the  deficiency  of  nitrogen  some  plants  catching  small  insects  and  digesting  them  and   able 

to synthesize  enough  proteins. Such  plants  are  called  insectivorous  plants.  Eg. Drosera. 

 

19.Define total parasites 

Some plants completely lack chlorophyll  So it is totally dependent on the host stem for organic food 

materials water and minerals. They are called total parasites. eg. Cuscuta.   

 

20.definepartial parasites.  

Some plants absorb only water and mineral salts from the stem of host plant.  They can prepare  their own 

food due to the presence of green leaves.  These plants are called partial parasites. eg. Viscum 

 

21.What is  photosynthetic pigments? 

The pigments involved in photosynthesis are called photosynthetic pigments.     

Ex.chlorophyll  „a‟,  chlorophyll  „b‟,  carotenoids, xanthophyll and phycobilins.   

  

22.Name the types of photosynthetic pigments 

photosynthetic pigments are two types. 1. Primary pigments 2. Accessory pigments 
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23.Define Primary pigments :  

Chlorophyll „a‟ is called  Primary pigments. It is  a universal pigment present  in the plants. 
 

24.Define Accessory pigments: 

photosynthetic pigments other than Chlorophyll „a‟ is called  is Accessory pigments.   

Ex.Chlorophyll  „b‟,  carotenoids, xanthophylls  and phycobilins.   
    

25.Explain photosystem. 

Photosynthetic pigments constitute the pigment system called photosystem. It contains  250 to 400 pigment 

molecules.  

   

26. Name the types of photosystems 

 1).Photosystem I (PS I)  2).Photosystem II (PS II) . The function is to trap light energy and converts it to 

chemical energy.  

 

27.Define Photosystem I& photosystem II 

 Photosystem I (PS I) has less accessory pigments and more chlorophyll „a‟,  

 photosystem II (PS II) has more accessory pigments and less chlorophyll „a‟.  
   

28.Why granal lamella is called  active centre? 

The photosynthetic pigments are  aggregated to perform photosynthetic activities.so  granal lamella is called  

active centre. 
 

29.Define photophosphorylation. 

The process of ATP formation  from ADP in the presence of light in chloroplast is  called        

photo phosphorylation. This takes place during light reaction of  photosynthesis. 

    

30.Define photolysis of water.   

During light reaction of  photo synthesis the splitting up of water molecules to protons, electrons                                                

and oxygen by sun l ight  is called photolysis of water. Manganese, calcium and chloride ions play 

prominent roles in the photolysis of water.  

 

31.Define grana &  thylakoids. 

In the stroma of chloroplast , several disc shaped structures  arranged  in files are called  granum. In 

each granum, several disc shaped structures  are called  thylakoids.   
 

32. Define dimorphic chloroplast ? 

The C4 plants contain   1. Chloroplast in mesophyll cells are granal ( with grana ) 

                                      2. Chloroplast in bundle sheath  are agranal ( without  grana ) 

 This condition of Chloroplast is called dimorphic chloroplast 
 

33.What is C4  photosynthesis ? 
Hatch and Slack observed in sugarcane. The first formed 4C compounds are oxaloacetic acid , malate and 

aspartate compound. It  requires two types of photosynthetic cells. 1).Mesophyll cells 2).Bundle sheath cells.  
 

34.Define  Parasitic  plants 

Some plants get their nourishments from other living plants or animals. They are called parasitic 

plants.  Ex. cuscuta  . 
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35.What is haustoria. 

 Parasites have some special roots, which penetrate the host plants and absorb food from the      

 phloem and water and minerals from xylem.   These roots are called haustoria. 

 

5.MARKS  

1.Write Significance of photosynthesis 

1). It is a source of all our food and fuel  for the whole kingdom. 

2). It is responsible for the growth and sustenance of our biosphere. 

3). It provides organic substances, which are used in the production of fats,      

     proteins, nucleoproteins, pigments, enzymes, vitamins, cellulose, organic acids, etc. 

4). It  makes use of  simple  raw  materials CO2 ,H2O  exhaustible light energy for the synthesis    

     energetic organic  compounds.     

5). It provides energy in terms of fossil fuels like coal and petrol   obtained  from  plants. 

6).Plants, from great  trees  to microscopic algae,  are  engaged in converting light energy into   

     chemical energy, while man with all his knowledge in chemistry and physics cannot imitate them. 

 

2.Explain Site of photosynthesis / chloroplast 

Chloroplasts are the actual sites for photosynthesis. 

Over half a million chloroplasts are present in one square millimetre of a leaf. S i z e  i s  4 to 6 micron. 

Chloroplasts are larger than mitochondria. 

In higher plants chloroplasts are discoid shaped.    

It is a double membrane  bound  organelle   

It containing chlorophyll, carotenoid, xanthophyll,  

cytochrome, DNA, RNA, manganese, etc. 

The space enclosed by the envelope is filled with matrix called stroma. 

In the stroma, many grana are seen. In each granum, several disc shaped 

structures  are called thylakoids.Generally a chloroplast contains 40 to 60 grana.  

The photosynthetic pigments are found in grana.  

  

3.Explain Photosynthetic pigments: 

The pigments involved in photosynthesis are called photo synthetic pigments.     

Ex. chlorophyll  „a‟,  chlorophyll  „b‟,  carotenoids, xanthophyll and phycobilins. photosynthetic 

pigments are two types. 

1.Primary pigments :  Chlorophyll „a‟ is called  Primary pigments. It is  a universal  pigment present. 

2. Accessory pigments: photosynthetic pigments other than Chlorophyll „a‟ is called  is Accessory pigments. 

ex.. chlorophyll  „b‟,  carotenoids, xanthophylls  and phycobilins.   

             

4. Explain photosystem. 
Photosynthetic pigments occur in the granum.    

Photosynthetic pigments constitute the pigment system called photosystem.  

About 250 to 400 pigment molecules are present in a photosystem.  

Two types of photosystems are found in the granum.    

1).Photosystem I (PS I)  2).Photosystem II (PS II)  

Photosystem I (PS I) has less accessory pigments and more chlorophyll „a‟,  

photosystem II (PS II) has more accessory pigments and less chlorophyll „a‟.  

The primary function of photosystems is to trap light energy and converts it to chemical  energy. 

The energy absorbed by accessory pigments is transferred to the chlorophyll „a‟. 

The granal lamella is called active centre. 
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5.Explain noncyclic photophosphorylation 

When the molecules in the PS I are excited the electrons are released.  

So,an electron deficiency or a hole is made in the PS I. 

This electron is now transferred to ferredoxin to reduce NADP+. 

When the molecules in the PS II get excited, electrons are released.  

They are transferred to fill the hole in PS I through plastoquinone,  

cytochrome b6, cytochrome f and plastocyanin.  

When the electron is transported between  plastoquinone and cytochrome f, ADP is phosphorylated 

to ATP.The „hole‟ in the PS I has been filled by the electron from PS II. Then the electrons are 

transferred from  PS I to NADP for reduction.  This electron transport is called. noncyclic 

photophosphorylation.The noncyclic electron transport takes place in the form of „Z‟. Hence, it is 

also called Z-scheme.                 

 

6. Explain cyclic photophosphorylation  

Under the conditions of   (i) PS I only remains active  (ii) photolysis of water does not take place  

(iii) requirement of ATP is more and  (iv) nonavailability of NADP+   

the cyclic photophosphorylation takes place. 

When the molecule in the PS I is excited, the  electrons are released.  

The electrons are captured by ferredoxin through ferredoxin reducing substrate (FRS).  

Due to non-availability of NADP+, Electrons from ferredoxin  fall back to the 

molecules of PS I through the electron carriers cytochrome b6, cytochrome f and 

plastocyanin.  

These electrons from FRS to PS I is the downhill transport of electrons. 

During this transport of electrons, two phosphorylations take place  

1). between ferredoxin  and cytochrome b6 and 2).between cytochrome b6    and 

cytochrome f.Thus, two ATP molecules are produced in this cycle. 

    

 7. Differentiate Cyclic photophosphorylation and  noncyclic photophosphorylation 

 

 

 

 

 

 

 

 

 

 

 

 

8.Differentiate  C
3 
and C

4  
photosynthetic pathways 

  C
3  

pathway C
4 
pathway 

1 Occurs in mesophyll cells. mesophyll cells and bundle sheath cells 

2 CO
2 
mol. acceptor RuBP. Phosphor enol pyruvate. 

3 First stable product  3 – PGA.( 3C) OAA 

4 Photorespiration rate high &leads to loss of fixed CO2.  

It decreases CO
2 
fixation rate. 

Negligible./almost absent. 

 It increases CO2 fixation rate 

5 Optimum temperature 20 to25°C. 30 to45°C. 

6 Examples rice, wheat and potato maize, sugarcane, Tribulus and Amaranthus 

     

 

 Cyclic photophosphorylation         Noncyclic photophosphorylation 

1 It is associated with PS I             It is associated with both PS I and PSII  

2 The electron expelled from chlorophyll 

molecule is cycled back  

The electrons are not cycled  but compensated by the 

electrons from photolysis of water. 

3 Photolysis of water and oxygen do not 

take place. 

Photolysis of waterandevolution of evolution of 

oxygen take place 

4 Photophosphorylation takes 

place    at  two  places 

Photophosphorylation takes place only at 

one place. 

5 NADP is not reduced. NADP+ is reduced to NADPH2 
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9.Explain C
4 

pathways: 

Hatch and Slack observed in sugarcane.  

The first formed 4C compounds such as oxalo aceticacid, malate and aspartate compound

In  C4 plants the mechanism of photosynthesis requires two types of photosynthetic cells.  

1).Mesophyll cells and  2).Bundle sheath cells. The C
4 
plants contain dimorphic chloroplasts  

1 ) . Chloroplasts in mesophyll cells are granal (with grana)  

2). Chloroplasts in  bundle sheath are agranal  (without grana).  

Hatch-Slack pathway involves two carboxylation reactions.  

One takes place in chloroplasts of mesophyll cells and  

another  in chloroplasts  of bundle sheath cells. 

C4 
plants are photo synthetically more efficient than C3 

plants,  

because the net requirement of ATP and NADPH2   

for the fixation of one molecule of CO2  
is considerably  

lower in C4 
plants than in C3  

plants.(Explain the reactions) 

 

10.Demonstrate test tube and funnel experiment 

The test tube funnel experiment demonstrates that oxygen is evolved during photosynthesis.   

A few branches of Hydrilla are kept in a beaker containing pond water  

A small amount of sodium bicarbonate is dissolved.  

The branches are covered with a glass funnel and a test tube full of water is kept inverted over 

the stem of the funnel 

Now the apparatus is kept in sunlight for 4 to 6 hours. 

The gas bubbles  observed from the ends of hydrilla branches  

These gas bubbles are collected in the test tube by the downward displacement 

of water. The gas is tested for oxygen. When a burnt splinter is taken near the 

mouth of the tube, it glows brightly and proves that the gas is oxygen. 

The  test tube and funnel experiment demonstrates that  

oxygen evolves during  photosynthesis. 

 

11. Explain Ganong’s light screen experiment 

Ganong‟s light screen experiment demonstrates that light isessential for 

photosynthesis.   

A pot plant is kept for 48 hours in dark room, the leaves become  

free from starch. The dark treated plant is called destarched plant.  

The light screen is fixed to a leaf of the destarched potted plant. 

The entire experimental setup is placed in sunlight for 4 to 6 hours. 

The leaf subjected for experiment is tested for starch. 

                                               Only the star shaped part of the leaf exposed to the sunlight turns blue. 

The Ganong‟s light screen experiment demonstrates that light is essential for photosynthesis. 

 

12. Expain epiphytes : 
Epiphytic plants usually grow on the branches of the trees.    

These plants are not parasitic on these trees,  

but they only make use of the place to grow.    

They have two types of roots – clinging roots and aerial roots.    

Clinging roots fix the epiphytes to the bark of the tree  

The aerial roots hang about in the air.   

These roots are usually green and covered by a spongy tissue called velamen. 

It absorbs the moisture in the air as well as rain water. eg. Vanda. 
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13. Explain Saprophytic plants 

These plants obtain nutrition from non-living organic matter.   

They are called saprophytic plants.   

Many fungi and bacteria are saprophytes.  

Certain angiosperms like Monotropa lack chlorophyll and have mycorrhizal 

roots.  

This plant absorbs nourishments from the humus through their mycorrhizal 

roots. 

       

14. Explain Parasitic  plants 

Some plants get their nourishments from other living plants or animals are called parasitic plants.    

Parasites have some special roots,which penetrate the host plants and absorb food from the phloem 

and water and minerals from xylem.  These roots are called haustoria. 

Parasitic angiosperms are of two types.  

1) .Total parasites 

2).partial parasites.    

1).Total parasites 

Some plants completely lack chlorophyll and do not grow in the soil.   

So it is totally dependent on the host stem for organic food materials, 

water and minerals. They are called total parasites. eg. Cuscuta.   

2).partial parasites.  

Some plants absorb only water and mineral salts from the stem of host plant.   

They can manufacture their own food due to the presence of green leaves.   

These plants are called partial parasites. eg. Viscum. 

   

15.Explain Insectivorous plants 

Due to the deficiency of nitrogen some plants catching small insects and digesting them and  able to 

synthesize enough proteins. Such plants are called insectivorous plants. Eg. Drosera. 

Drosera 

Drosera is a small plant growing in marshy places and also known as sundew plant  

The leaves of this plant have numerous hair-like structures called tentacles.   

Each tentacle has got a gland at the tip. The gland secretes a sticky fluid.   

This fluid shines in sunlight and appears as dew; hence the plant is called sundew plant. 

When an insect is attracted by the shining sticky fluid  

An insect tries to sit on the leaf, it is entangled in the sticky fluid.    

The sensitive tentacles surround the insect and curve inward on it.     

The glands secrete digestive juices which contain proteolytic enzymes.   

The enzymes digest the proteins of the insect body.  

The digested food is finally absorbed by the leaves . 

The tentacles again come in their original straight position. 

 

16.What is chemosynthetic organisms ? Explain   
Those organisms which use chemical energy for the synthesis of carbon compounds are called 

chemosynthetic organisms.  

There are two groups of chemosynthetic organisms  namely,   

1).chemosynthetic autotrophs  2).chemosynthetic heterotrophs. 

i).Chemosynthetic autotrophs 

Examples : chemosynthetic autotrophs are Nitrosomonas, Beggiatoa.  

Nitrosomonas oxidizes ammonia into nitrite.   

The energy liberated during this process is used for the synthesis of carbohydrates. 

 

Beggiatoa oxidises H2S to sulphur and water.  

During this, energy is released and used for its growth.  

Sulphur is stored as granules inside cell.  
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ii).Chemosynthetic heterotrophs 

Examples : fungi, most bacteria, animals and man.  

These organisms cannot prepare their food materials, so they are heterotrophs.  
They obtain the energy for growth by chemical reactions ie. by oxidizing the organic compounds.  

For example, energy is released when glucose is oxidised in the process of respiration. Thus, these 

organisms are chemosynthetic heterotrophs 

 

17.Explain dark reactions 

The dark reactions that catalyze the  reduction  

of    CO2, to 
 
carbohydrates with the help of  

the ATP and NADPH
2  

generated by the  

light reactions are called the dark reactions.   

This is also known as carbon fixation.   

These reactions discovered by Melvin Calvin.  

Hence, the cycle is called Calvin cycle.  

 

Fixation  of carbondioxide in plants occurs in three stages  

1). Fixation,  

2) .Reduction and  

3). Regeneration of RuBP. 
 

Fixation: 

The CO2  is accepted by 5C 

compoundribulose-1,5-bisphosphate 

(RuBP) is catalyzed by the enzyme 

RuBP carboxylase.  

  

Reduction 

The two molecules of PGA are further reduced to 

glyceraldehyde-3- phosphates  

To reduce one molecule of CO2 
upto reduction twoATP and two NADPH

2  
are consumed. 

 

Regeneration of RuBP: 

The glyceraldehyde 3-phosphate molecules are converted to RuBP through a series of reactions,  which 

generate 4C, 6C and 7C phosphorylated compounds as intermediates. For every carbon fixation 3ATP and2 

NADPH
2  

are consumed. 

 

 

 

18.Explain C
2  

cycle or Photorespiration or light respiration. 

Respiration that occurs in photosynthetic tissuesin the presence of 

light and results in increased 

rate of carbondioxide evolution is called photorespiration  
  

Photorespiration involves three organelles – 

chloroplasts, peroxisomes and mitochondria.   

 

In photorespiratory pathway, one CO
2 

molecule release 

in mitochondria is to be re-fixed. Photorespiration is also 

known as photosynthetic carbon oxidation cycle or C
2   

cycle.  

 

                 

 

 

Explain the flow charts steps 

Explain the flow charts steps 
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19.Explain factors affecting 

photosynthesis 
Photosynthesis is influenced by both environmental and genetic factors. 

Law of Limiting factor : 
According to Blackmann(1905) the photosynthesis is limited by the most limiting factor in the pathway.   

For example, if CO
2  

is available in plenty but light is limiting due to cloudy weather, the rate of 

photosynthesis under such situation is controlled by the light.    
 

light influence photosynthesis:  
Both quality and intensity of light influence photosynthesis.    

The wavelength of 400nm to 700nm is most effective for photosynthesis  

As the intensity of light increases the rate of photosynthesis increases.  

T he light intensifies,the rate of photosynthesis decreases.  

This is because of higher intensity of light destruction of chlorophyll occurs. 
 

Temperature:  

Photochemical reactions in the thylakoid remain unharmed by temperature,   

The enzymatic dark reactions get influenced adversely.   

At higher temperature, the enzymes become inactive.  

Low temperature also inactivates the enzymes. 
 

Level of CO2 
: 

The current level of CO2 
is about 0.036 per cent or 360 ppm (parts per million),  

The rate of photosynthesis in all plants increases with increase in the concentration of  CO2
2  

upto 

500 ppm, when other factors are not limiting. 
 

Availability of water: 

Availability of water in soil has a prominent effect on photosynthesis.  

If the soil water becomes limiting factor, the rate of photosynthesis declines. 
 

Essential elements : 

Nitrogen has a direct relationship with photosynthesis.  

Nitrogen is a basic constituent of chlorophyll and all enzymes involved in dark reactions,  

Any reduction in nitrogen supply to plants has an adverse effect on photosynthesis.   
In general all essential elements affect the rate of photosynthesis.  
 
leaf factors: 

Leaf factors, such as leaf age, leaf angle and leaf orientation, leaf age has the most prominent effect on 

photosynthesis. If leaf undergoes, senescence, loss of chlorophyll occurs.   

The photosynthetic enzymes also get inactivated resulting in reduced rate of photosynthesis. 

        

                                                                             RESPIRATION 

1.Define Respiration 

The process of release of energy by oxidation of various organic molecules is known as respiration.  

In respiration, oxygen is utilized and carbon di oxide, water and energy are released.  

 

2.What is  respiratory substrates ?   

The compounds that are oxidised during respiration are known as respiratory substrates. 

Carbohydrate is the common respiratory substrate.  
 
 
3.Write the overall reaction of Respiration 

 
 

 

 

www.Padasalai.Net

www.Padasalai.Net                                                                                    www.TrbTnpsc.com

http://www.trbtnpsc.com/2018/02/latest-12th-study-materials-2018.html



 DEEPESH DEEPIKA PUBLICATIONS.                    G.SATHIYAMOORTHI . GHSS. JAYAPURAM . TIRUPATTUR. VELLORE DT .9788890577           [10] 
 

4.Define the  structure  ATP 

The energy released during respiration is adenosine triphosphate (ATP).  

ATP is described as energy currency of the cell.   

It is a nucleotide consisting of adenine,  ribose sugar and three phosphate groups.  

A large amount of free energy is liberated, when the bonds are broken by hydrolysis. 

 

5.Name the  four  distinct stages of respiration 

Oxidation of glucose involves four  distinct stages  

1).glycolysis  2).oxidative decarboxylation of pyruvic acid   3).Krebs cycle and  4).Electron transport chain.  
 

  

6.What is  Glycolysis? 

A molecule of glucose (6C) is split into two molecules of pyruvic acid (3C) is called  glycolysis.  

Three German Microbiologists Embden, Meyerhof  and Parnas, first demonstrated  in yeast 

cell. It also called EMP pathway. It occurs in cytoplasm.  

 

 7.Name the two phases of Glycolysis 

 1). hexose phase  : 3-phosphate and DHAP are the products                                         

 2). triose phase     :Glyceraldehyde  and  two molecules of  pyruvic acid are the products  . 

 

8. Write the overall reaction of Glycolysis  

C6 H12O6+2ADP+2Pi+2NAD             2C3H4O3+2ATP+2NADH  

                                                     2ATP     2ADP     
 9.What is the net gain of glycolysis? 

In glycolysis, 4ATP and 2NADH
2  

molecules are formed and 2ATP molecules are consumed in hexose 

phase. Hence, the net gain is 2ATP and 2NADH
2
.                                                                                                                                    

 

10.What is Oxidative decarboxylation of pyruvic acid? 
The two molecules of pyruvic acid move into mitochondria  and are   oxidized, decarboxylated  into two 

molecules of acetyl coenzyme A (acetyl Co~A).Occurs only under aerobic condition.                                                                      

11.Define Krebs cycle 

Sir  Hans Adolf Krebs described  the Krebs  cycle 

The series of cyclic reactions involved in converting  pyruvic acid to CO2 and water in mitochondria is 

called Krebs cycle. It is also known as citric acid cycle or tri carboxylic acid cycle – TCA cycle. 

 

\12.Write the Significance of Krebs cycle 

During Krebs cycle, every 2 molecules of acetyl CoA enter into Krebs cycle  

24 ATP molecules are generated. Primarily it is an energy producing system. 

 

13.Why kerb‘s cycle is called  amphibolic process ? 

Krebs cycle involves with both anabolic and catabolic processes. Also called amphibolic process. 

 

14.What is Anaerobic respiration ? 

The respiration which takes place in the absence of free oxygen molecules is called anaerobic 

respiration. It is incompletely oxidized . It occurs in yeast and some bacteria.  
 

 

                             Glucose                           Pyruvic acid 

 

15.Define Respiratory quotient  

“The ratio between the volume of carbondioxide given out and oxygen consumed during respiration”. 
Called  Respiratory quotient 
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1 6 . W h a t  i s  Respiratory quotient of a carbohydrate? (one) 
 

                                      

 

 

17.What is  Respiratory quotient of an organic acid? (more than one ) 
 

 

            
 

1 8 .Wh at  i s  Respiratory quotient of fatty acid? (less than one) 

             

             
                                                                                                                                                               

                                                                                                                                                                         

 

19.Respiratory quotient for anaerobic  respiration is infinity.Why ? 
 

Carbon di oxide is evolved but oxygen is not consumed. Therefore,  the respiratory quotient for 

anaerobic  respiration is infinity 
  

 

 

 

20.What is Compensation point ? 

The amount  of  CO 
2    

uptake  for  photosynthesis is equal to that of CO
2 
generated during  respiration is 

called compensation point. 

 

21.What is Fermentation & explain their types ? 

The anaerobic  respiration  breakdown of glucose to carbon dioxide and ethanol . It referred  to 

fermentation.  Ex. yeast cells. In fermentation process, if glucose is converted into ethanol then it is 

called ethanolic fermentation.  

When glucose is converted into lactic acid, is known as lactic acid fermentation.  

Ex.Bacillus acidilacti.  

 

 

 

22.Define electron transport chain 

Transfer  of electrons and protons from NADH
2 
and FADH

2 
to oxygen through a series     

of components like flavoprotein, cytochrome is called electron transport chain. 

 

23.What is oxidative phosphorylation ? 

 During the respiration the formation of  ATP from ADP is called oxidative phosphorylation. 

 

24.Mitochondria  is called‘power houses of the cell’.Why? 

 A large number of ATP molecules are produced in the mitochondria, s o  they are called the  

„power houses of the cell‟. 

 

1.Explain Electron transport chain 

Transfer  of electrons and protons from NADH2 and FADH2 to oxygen through a series     

of components like flavoprotein, cytochrome is called electron transport chain. 

During the respiration the formation of  ATP from ADP is called oxidative phosphorylation. 

The electron transport components are arranged in the inner membrane of mitochondria. 
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According to modern concept, the electron carriers in the electron transport system are arranged in four 

complexes – complex I, complex II, complex III and complex IV.   

When NAD+   is a primary acceptor of electrons, the electrons are transported from complex I to II,   

II to III and then to complex IV.  

When electrons are transported from one complex to next complex,  an ATP is produced.  Thus,  one 

molecule of NADH
2 
generates three ATPs. 

 

 

 

 

 

 

 

 

 

When FAD+  is a primary acceptor of electrons,the electrons are transported from complex II to 

III and then to complex IV. Thus, one molecule of FADH
2 

generates two ATPs. 

The molecular oxygen forms the terminal constituent of the electron transport system. It is the 

ultimate recipient of electrons and picks up the protons from the substrate to form water. 

 

2.Tabulate the Details of ATP production in aerobic respiration 

 

 

 

 

 

 

 

3.Explain Ganong’s respiroscope Experiment  

To demonstrate liberation of carbon dioxide during respiration.  

The respiroscope is a glass apparatus consisting of a bulb like part with  a bent neck and 

vertical tube. Germinating seeds are taken in the bulb and the mouth of the tube is kept 

immersed in the beaker containing KOH solution . The respiroscope is fixed in the 

vertical position with the help of a stand.The bulb is completely cut off from the 

atmosphere.The apparatus is kept undisturbed for few hours. 

Observation: The level of KOH solution in the limb is raised.The KOH solution 

absorbs carbon dioxide released by the seeds anda vacuum is created. It results in 

the raise of KOH level. 

4.Write the significance of pentose phosphate pathway 

1 ) .   It provides alternative route for carbohydrate breakdown. 
2). Production of NADPH2  is not linked to ATP generation in pentose phosphate pathway 

3).It.provides ribose sugar for the synthesis of nucleic acids. 

4). It provides erythrose phosphate required for the synthesis of aromatic compounds. 

5). It plays an important role in fixation of CO2 in photosynthesis through  Ru5P. 

 

5.Explain Kuhne’s fermentation tube experiment 
 

Kuhne‟s fermentation tube consists of an upright glass tube and a side tube witabulb.  

10 per cent glucose solution mixed with baker‟s yeast is taken in the Kuhne‟s tube and the 

tube is completely filled.  

After some time, the glucose solution is fermented and gives out an alcoholic smell.  

Sl. No Stages of respiration 
Number of molecules of Total number of ATP obtained 

 ATP NADH2 FADH2 

1 Glycolysis 2 2 - 8 

2 Oxidation of pyruvic acid  2  6 

3 Krebs cycle 2 6 2 24 

 Total ATP 4 30 4 38ATP www.Padasalai.Net
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The level in the upright tube will fall due to the accumulation of CO2 gas.  

It is because yeast contains the enzyme zymase which converts glucose solution into alcohol and 

CO2. When a crystal of KOH is introduced into the tube, the KOH will absorb CO2 and the level of  

the solution will rise  in the upright tube 

 

6.Explain  Glycolysis 

A molecule of glucose (6C) is split into two molecules 

of pyruvic acid (3C) is called glycolysis.  

Three German Microbiologists Embden, Meyerhof  and Parnas, 

First demonstrated  in yeast cell. It also called EMP pathway.  

It occurs in cytoplasm.  

Two phases of Glycolysis 

1). Hexose phase  :  3-phosphate and DHAP are the products                                         

2). Triose phase    :  Glyceraldehyde  and two molecules of  pyruvic    

      acid are the products  .  

overall reaction of Glycolysis  

The overall reaction is 

   C6 H12O6+2ADP+2Pi+2NAD   

2C3H4O3+2ATP+2NADH  

                                                         2ATP     2ADP     

net gain of glycolysis 

In glycolysis, 4ATP and 2NADH
2  

molecules are formed  and 

2ATP molecules are consumed in hexosephase.  

Hence, the net gain is 2ATP and 2NADH
2
 

 

7.Explain Pentose phosphate 

pathway or hexose  monophosphate pathway  or  direct oxidation  

pathway. 

Dickens (1938)  discovered an alternate pathway for the utilization of 

glucose by the living cells.  

It consists of major phases - oxidative and nonoxidative phases.  

Pentose phosphate pathway takes place in the cytoplasm only. 

 

Explain the flow charts steps 

Explain the flow charts steps 
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8.Explain Krebs cycle   or   citric acid cycle    or     tricarboxylic 

acid cycle – TCA cycle 

Sir  Hans Adolf Krebs described  the Krebs  cycle 

The series of cyclic reactions involved in converting  pyruvic 

acid to carbon di oxide and water in mitochondria is called 

Krebs cycle.  

          

The Significance of Krebs cycle 

During Krebs cycle, every 2 molecules of acetyl CoA enter 

into Krebs cycle 24 ATP molecules are generated.Primarily it is 

a energy producing system.Krebs cycle involves with both 

anabolic and catabolic processes. 

It is also described as amphibolic process. 

 

amphibolic process Krebs cycle involves with both 

anabolic and catabolic processes. 

It is also described as amphibolic process. 

 

                 

                                                       

                                                   PLANT GROWTH 

1.Define Plant growth.   

 Growth may be defined as an irreversible increase in mass, weight and size of a living       

 organisms. Growth in higher plants includes cell division, enlargement and differentiation.  

 

2.Define Sigmoid curve  
The growth in size or increase in number of cells if plotted against time the graph shows „S‟                        

shaped curve known as sigmoid growth curve. 

 

3.What is Plant growth substances? 
The substances ,which are  produced by plant themselves ,which regulate their  growth and many 

physiological and bio chemical activities are called Plant growth  substances. 

 

4.Name the types of plant growth substances 

Based on the origin and biological activities plant growth substances are grouped into three             

            1). Growth regulators, 2).   Phyto hormones    3)  Growth inhibitors. 

 

5.Define Growth regulator 

It is a hormone like synthetic organic compound.  In small amounts, it modifies the     growth and 

development either by promoting or inhibiting the growth.  Eg. Naphthalene acetic acid (NAA). 

 

6.Define  Phytohormones: 

These are organic substances produced by the plant. They are active in very minute quantities.   

They influence specific physiological , biochemical and morphological changes.  

They are grouped into 5 classes namely auxins, gibberellins, cytokinins, ethylene and abscisic acid. 

 

7.Define Growth inhibitors : 

Some organic substances produced in the plant inhibit the plant growth. These substances are called       

growth inhibitors. They inhibit the elongation in roots, stems and leaves  

Ex.    Ethylene is a potent inhibitor of bud growth. ABA inhibits lateral bud growth in tomato.               

Explain the flow charts steps 
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8.Explain Natural auxins  and Synthetic auxins :   

Natural auxins : These are organic substances produced by the plant.Ex. IAA and phenyl acetic acid (PAA) 

Synthetic auxins :  Synthetic auxins are chemicals synthesised in the laboratory. Also called plant growth 

regulators. Eg. Naphthalene acetic acid, 2,4 –Dichloro phenoxy acetic acid. 
  

9.What is apical dominance? 

Auxin ,suppression of growth in lateral bud by apical bud due to auxin produced by apical  bud  is 

termed as apical dominance.  
 

10.What is parthenocarpic fruits? 

Auxin treated on flowers promote seedless fruits called  parthenocarpic fruits. Ex.Tomato and apple,   
 

11.What is  ‘bakanae’or ‘foolish seedling’ disease of rice  ?  

Unusual internodal elongation in  rice plants are  known as the „bakanae‟or „foolish seedling‟ disease.  

This is  by a fungus, Gibberella fujikuroi.  
 

12.What is bolting? 

Plants treated with gibberellin the sudden elongation of stem followed by flowering is called bolting.  
 

13.What is Richmond Lang effect ? 

 Application of cytokinin delays the process of ageing in plants. This is known as Richmond Lang effect.  

 

14.What is Vernalization. 

Biennials and perennials are induced to flower at low temperature range of 1oC to  10oC is called vernalization. 

The term by a Russian scientist T.D. Lysenko in 1920 
 

15.Describe the Techniques of vernalization 

Seeds are allowed to germinate in cold treatment for varying period of time. Germinated seeds after this 

treatment are allowed to dry for some time and then sown. 
 
  

16.What is Devernalization? 

 Reversal of the effect of vernalization is called Devernalization.  

  

17.Write the Practical application of vernalization 

1.To shorten the time of crop maturity.  2.Crops can be produced earlier by vernalization.  

3.They can be cultivated in places where they naturally do not grow. 4.Vernalization helps to accelerate 

the plant breeding. 
 

18.What is abscission? 

 When leaves and fruits mature, they shed from the stem. This is called abscission. 

 

1.Explain the Phases of growth  
The period of growth is divided into three phases  viz.,formation, elongation and   maturation. 
In the first phase, new cells are continuously formed by the apical meristem.   

In the second phase known as  phase of elongation, the newly formed cells enlarge in size.   
In the third phase, phase of maturation,  cells start maturing to attain              permanent size and form. 

 

Lag phase: The rate of plant growth is slow in the initial stages and this phase is 

called lag phase.   

Log  phase: Lag phase is followed by a rapid growth phase called log phase.  

Steady state phase: The growth slows down and the organism maintains the 

size it has already attained is known as stationary phase or steady state phase. 

The growth in size or increase in number of cells if plotted against time the graph 

shows „S‟ shaped curve known as sigmoid growth curve. 

In the annual plants the steady state phase is followed by senescence i.e. arrest of 

growth and death. 
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2.Explain Measurement of growth: 

Growth of the plant in length can be measured by using„Lever Auxanometer‟  is demonstrated.  

The auxanometer consists  of  a  movable  pointer attached to a pulley and  a graduated arc fixed 

to a stand. A thread passes around the pulley. One end of the thread is tied to the tip 

of the plant.   The other end is tied to a small weight.   As the plant grows in 

length the pulley rotates and  needle attached to the pulley moves down the scale. 

From this, growth  in  length  of  the  plant can be measured at  a given 

interval of time.The actual growth in the length of a plant is measured as 

follows. 

 
 

25. Explain Physiological effects of auxin   
1). Promote the elongation and enlargement  of  the stem.  

2). Growth in lateral bud is inhibited when the apical bud of a tall plant remains intact.   

3). Suppression of lateral bud by apical bud due to auxin produced by apical  bud  is termed as apical   

    dominance.  

4). Auxin is responsible the secondary growth.     

5). Auxin promotes growth of root only at extremely low concentrations. 

      At higher concentrations, it always inhibits growth of root. 

6). Auxin prevents abscission. 

  7). Auxin on flowers promote seedless fruits called  parthenocarpic fruits. Ex.Tomato and apple,   

 8). 2, 4 – Dichlorophenoxy aceticacid, a synthetic auxin is used to eradicate weeds in the field. 

3.Explain Physiological effects of gibberellins : 

1). Gibberellins produce extraordinary elongation of stem.  

2). Gibberellins is the reversal of dwarfism in many genetically dwarf plants.   

3). Plants treated with gibberellin, the sudden elongation of stem followed by flowering is called bolting. 

4). Many biennials usually flower during the second year of their growth.The plants could be made to flower    

    without exposure to cold season when they are treated with gibberellins. 

5). Formation of seedless fruits without fertilization eg. Tomatoes,  apples, cucumbers, etc., 

6). Some of the light sensitive seeds can germinate by the treatment of gibberellic acid  even               

     in complete darkness. eg. barley, 

 7). Gibberellin breaks dormancy in potato tubers. 

 

4.Explain Physiological effects of cytokinin  
1).Cytokinin promotes the of cell division. 
2).In association with IAA, cytokinin initiates bud and root formation in callus tissue.  

3).External application of cytokinin promotes the growth of lateral buds even if the apical bud is intact. 

4).Cytokinin breaks the dormancy of many seeds and also promotes germination. 

5).Application of cytokinin delays the process of ageing in plants is known as Richmond Lang effect.  

 

5.Explain Physiological effects of ethylene 

1).Ethylene prevents elongation of stem and root in longitudinal direction. 

    Simultaneously, the tissue enlarges radially resulting in  thickening of plant parts. 

2).Ethylene promotes positive geotropic growth of roots. 

3).Ethylene inhibits the growth of lateral buds in pea seedlings. 

4).Ethylene is involved in the ripening of fruits. 

5).Ethylene stimulates the formation of abscission zone in leaves, flowers and fruits.  

    This causes  leaves, flowers and fruits to shed prematurely. 

6).Flowering can be induced by application of ethylene in plants like pineapple and mango. 

7).Ethylene stimulates rooting of cuttings, initiation of lateral roots and growth of root hair. 

8).Ethylene is responsible for breaking the dormancy of buds and seeds 
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6.Explain Physiological effects of abscisic acid 
1).Abscisic acid acts as growth inhibitor and induces bud dormancy in a variety of plants. 

2).ABA is a powerful growth inhibitor.  It causes 50 per cent inhibition of growth of oat  seedlings. 

3).As the name suggests abscisic acid is an hormone that stimulates abscission. 
4).ABA controls geotropic responses of roots.   It stimulates positive geotropism in  roots. 

5).Abscisic acid causes closure of stomata. 

 

7.Explain Photoperiodism  

The response of a plant to the relative lengths of light and dark periods is known as photoperiodism. 

Observed by Maryland Mammoth variety of tobacco (Nicotiana tabacum) by Garner and Allard. 
 

Plants require specific period of light and darkness for flowering. It is known as critical period 

Plants are classified into three classes 
 

1.The plants requiring longer exposure to light than their critical period are known as   

    Long day  plants eg. wheat and oats. 

2.  The plants requiring light for a shorter period than their critical period are known as short   

  day plants eg. tobacco and Chrysanthemum. 

3. The plants in which flowering is unaffected by the photoperiod are known as  day   

   neutral plants eg. sunflower and maize.  

8.Write short notes about vernalization 

Many species of biennials  and perennials are induced  to flower at low  temperature  range of 1
o
 C  to  10

o
C 

is known as Vernalization. Russian scientist  T.D .Lysenko (1920)first introduce  the term vernalization. 

 

Techniques of Vernalization: 

Seeds are to allowed to germinate and subjected to cold treatment for varied period of time depending on the 

species. Germinated seeds  are allowed  to dry  for some time and then sown. 

 

Advantages: 

1.To shorten the  time  of crop maturity. 

2.Crops can be produced earlier. 

3.Plants can be cultivated in places where they naturally donot grow . 

4.It helps to accelerate  the plant breeding. 

De vernalization: 

Reversal of the effects of the  vernalization is called Devernalization. Subjecting the plants to higher 

temperature after the cold treatment. 

 

9.Describe Phytochromes and flowering 
 

Butler et al. (1959) discover a photoreceptor flower inducing pigment  called phytochromes.  

Chemically, phytochrome is a biliprotein and exists in two forms.  

One form absorbs red with the wave length of 660 nm called Pr  

The other form absorbs far red with the wave length of 730 nm called Pfr.  

The two forms of phytochromeare inter convertible as shown below   

Based on the absorption spectra, Pr is also called P 660 and Pfr is P 730. In short 

day plants, Pr promotes flowering while Pfr suppresses it , 

while it is vice versa in long day plants. 

                                                              --------------------- 
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