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UNIT - 5 

PLANT PHYSIOLOGY 

1. Define plant physiology. 

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

interrelationships of cells, tissues and organs of plants. 

2. Write the overall equation of photosynthesis. 

CO2 + 2H2O 
            

           
> (CH2O) n + H2O + O2 

3. Define light reaction. 

 The reaction of photosynthesis involving pigments, solar energy and water that produce 

ATP and NADPH2 are called light reactions. 

4. What are dark reactions? 

 The photosynthetic reactions in which CO2 is reduced to carbohydrates making use of 

ATP and NADPH2 generated by light reactions are collectively called dark reactions. 

5. What are generally called accessory pigments? 

 Photosynthetic pigments other than chlorophyll 'a' are generally called acessory 

pigments. E.g., chlorophyll 'b', carotenoids and xanthophyll. 

6. What is photolysis of water? 

 Light dependent splitting of water molecule. 

 PS II is in oxidized state. 

 It creates a potential to split water molecules to protons, electros and oxygen. 

7. Under what conditions cyclic photophosphorylation takes place? 

Cyclic photophosphorylation takes place 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
+
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8. What are dimorphic chloroplasts? 

 The C4 plants contain dimorphic chloroplasts i.e., chloroplasts in mesophyll cells are 

granal (with grana) Where as in bundle sheath chloroplasts are agranal (without grana). 

9. What is photorespiration? 

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

increased rate of carbon dioxide evolution is called photorespiration or light respiration. 

 It occurs in Mitochondria, Peroxisome and Chloroplast. 

10. Differentiate photorespiration from dark respiration. 

SL. 

NO. 

PHOTORESPIRATION DARK RESPIRATION 

1 It takes place only in photosynthetic 

cells in the presence of light 

It takes place in all living cells. 

2 It is light dependent It take 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 along. 

 

11. What is chemosynthesis? 

 Chemosynthesis is a process by which certain organisms synthesize carbohydrates by 

using the energy obtained by the oxidation of inorganic substances. Eg. Beggiota and 

Nitrosomonas 

12. Define - Respiration. 

 The phenomenon of release of energy by oxidation of various organic molecules is 

known as respiration. The compounds that are oxidised during this process are known as 

respiratory substrates. 

13. What is glycolysis? 

 The process by which the glucose (6C compound) is split into two molecules of pyruvic 

acid (3C compound) is called glycolysis. 
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14. Write the overall reaction of glycolysis. 

C6H12O6 + 2ADP + 2Pi + 2NAD
+
 --------------> 2C3H4O3 + 2ATP +2NADH 

                                                        2ATP 2ADP               

15. What is meant by Kreb's cycle? 

 The series of cyclic reactions involved in converting pyruvic acid to carbondioxide and 

water in mitochondria is called Kreb's cycle. 

 It is also known as citric acid cycle or tricarboxylic acid cycle - TCA cycle. 

16. What is oxidative phosphorylation? 

 The process that leads to coupling of electrons to form high-energy phosphate bonds in 

the form of ATP from ADP is called oxidative phosphorylation. 

17. Explain anaerobic respiration. 

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

anaerobic respiration. 

18. Define respiratory quotient. 

                     
                     

                     
 

19. What is fermentation? 

 The anaerobic breakdown of glucose to carbon dioxide and ethanol is a form of 

respiration referred to fermentation. 

20. The respiratory quotient for anaerobic respiration is infinity. Give reasons 

 In anaerobic respiration, carbon dioxide is evolved but oxygen is not consumed. 

Therefore, the respiratory quotient in such case is infinity. 

21. What is a growth inhibitor? Give an example. 

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

substances are called growth inhibitors. 

22. What is Richmond Lang effect? 

 Application of cytokinin delays the process of ageing in plants. This is also known as 

Richmond Lang effect. 
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23. Define Bolting. 

 The sudden elongation of stem followed by flowering is called bolting. 

24. What is apical dominance? 

 Suppression of growth in lateral bud by apical bud due to auxin produced by apical bud 

is termed as apical dominance 

25. 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. E.g: Naphthalene 

acetic acid (NAA) 

26. What are called phytohormones? 

 These are organic substances produced by the plant. 

 They are synthesised in one of the parts of the plant and translocated to another part 

 They influence specific physiological, biochemical and morphological changes. 

27. Define photoperiodism. 

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

photoperiodism 

28. What are called long day plants? 

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

day plants eg. Wheat and oats. 

29. What is a short day plant? 

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

short day plants e.g. Tobacco and Chrysanthemum. 

30. Define vernalization. 

 Biennials and perennials are induced to flower at low temperature range of 1
0
C to 10

0
C. 

This is known as vernalization. 

31. Write about the techniques of vernalization. 

 Seeds are allowed to germinate and subjected to cold treatment for varying period of 

time depending on the species. 

 Germinated seeds after this treatment are allowed to dry for sometime and then sown. 

www.Padasalai.Net

www.Padasalai.Net                                                                                    www.TrbTnpsc.com

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



 

MOHAMMED ALI.A KHADERIA HR.SEC.SCHOOL, VANIYAMBADI.  Page 5 
 

32. What is devernalization? 

 Reversal of the effect of vernalization is called Devernalization. Subjecting the plants to 

higher temperature after a cold treatment brings about devernalization. 

33. Write any two advantages of vernalization. 

i. Crops can be produced earlier by vernalization. 

ii. They can be cultivated in places where they naturally do not grow. 

iii. Vernalization helps to accelerate the plant breeding. 

34. What are insectivorous plant? Give example. 

They are not able to synthesize enough protein 

They catch small insects and digesting them.  

35. Write about the structure of ATP. 

 

36. Explain total parasite plant with an example. 

 Some plants completely lack chlorophyll. Therefore, it is totally dependent on the host 

stem for organic food materials, water and minerals. e.g. Cuscuta. 

37. List the photosynthetic pigments. 

 Chlorophyll-a, Chlorophyll-b, Xanthophyll, Carotenoid and Phycobillins  

38. The respiratory quotient of carbohydrate is one. How? 

 Glucose The amount of CO2 consumed and amount of O2 evolved is equal. So, the 

respiratory quotient is one. 

39. Write the over all equations of respiration and glycolysis. 

Respiration 

C6 H12 O6 ———› 6O2 - 6H2 O + Energy (2900kJ) 
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Glycolysis 

C6H12O6 + 2ADP + 2Pi + 2NAD
+
 --------------> 2C3H4O3 + 2ATP +2NADH 

                                                        2ATP 2ADP               

5 MARKS QUESTIONS 

1. Write the difference between cyclic and noncyclic photophosphorylation.  

Cyclic photophosphorylation Noncyclic photophosphorylation 

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

PS II. 

The electron expelled from chlorophyll 

molecule is cycled 

The electrons are not cycled back. 

Photolysis of water and evolution of oxygen 

do not take place. 

Photolysis of water and evolution of oxygen 

take place. 

Photophosphorylation takes place at two 

places. 

Photophosphorylation takes place only at one 

place. 

NADP is not reduced.  NADP+ is reduced to NADPH2. 

 

2. What are the differences between C3 and C4 path way? 

C3 pathway C4 pathway 

1. Photosynthesis occurs in meso - phyll cells. Photosynthesis occurs in meso - phyll and 

bundle sheath cells. 

2. The CO2 molecule acceptor is RuBP. The CO2 acceptor molecule is PPP. 

3. The first stable product is a 3C compound 

called 3 – PGA 

The first stable product is a 4C compound 

called OAA. 

4. It decreases CO2 fixation rate. It increases CO2 fixation rate. 

5. Optimum temperature is 20 to 25°C. Optimum temperature is 30 to 45°C. 

6. Examples of C3 plants are rice, wheat and 

potato. 

Examples of C4 plants are maize, 

sugarcane, Tribulus and Amaranthus 
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3. Write the Significance of pentose phosphate pathway 

 It provides alternative route for carbohydrate breakdown. 

 It generates NADPH2 molecules which are used as reductants in biosynthetic processes. 

Production of NADPH2 is not linked to ATP generation in pentose phosphate pathway.  

 It provides ribose sugar for the synthesis of nucleic acids.  

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

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

4. Bring out the physiological effects of Auxin. 

 It promotes the elongation of stem and coleoptile. 

 Suppression of growth in lateral bud by apical bud due to auxin produced by apical bud 

is termed as apical dominance. 

 High concentration inhibits the growth of root and in low concentration growth of root. 

 By applying auxin seedless fruits can be produced. 

 It is used to eradicate weeds in the field. 

5. Write the physiological effects of Gibberellin. 

 Cell elongation and cell division induced by gibbrellic acid. 

 When they are treated with gibberellin. This sudden elongation of stem followed by 

flowering is called bolting. 

 Gibberellin is the reversal of dwarfism in many genetically dwarf plant. 

 Formation of seedless fruits without fertilization can also be induced by gibberellin 

treatment in many plants. eg. Tomato 

 Gibberellin breaks dormancy in potato tubers. 

6. Write the physiological effects of Cytokinin. 

 It promotes the cell division. 

 In association with IAA, cytokinin initiates bud and root formation in callus tissue. 

 External application of cytokinin promotes the growth of lateral buds even if the apical 

bud is intact. 

 It breaks the dormancy of many seeds and also promotes germination. 
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 Application of cytokinin delays the process of ageing in plants. This is Richmond Lang 

effect. 

7. Write the physiological effects of Ethylene. 

 It prevents elongation of stem and root in longitudinal direction. 

 It promotes positive geotropic growth of roots. 

 It inhibits the growth of lateral buds in pea seedlings. 

 It is involved in the ripening of fruits. 

 It stimulates rooting of cuttings, initiation of lateral roots and growth of root hair. 

 It is responsible for breaking the dormancy of buds and seeds. 

8. Write short notes on vernalization . 

 The term vernalization was first introduced by a Russian scientist T.D. Lysenko in 

1920. Many species, especially biennials and perennialsare induced to flower at low 

temperature range of 1
o
C to 10

o
 C. This is known as vernalization. 

Techniques of vernalization 

 Seeds are allowed to germinate and subjected to cold treatment for varying period of 

time depending on the species. Germinated seeds after this treatment are allowed to dry 

for sometime and then sown. 

Devernalization 

 Reversal of the effect of vernalization is called Devernalization. Subjecting the plants to 

higher temperature after a cold treatment bringsabout devernalization. 

Advantages 

(1) Crops can be produced earlier by vernalization. 

(2) They can be cultivatedin places where they naturally do not grow. 

(3) Vernalization helps to accelerate the plant breeding. 
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9. Explain Dark reaction or Calvin Cycle or C3 Cycle . 

The reactions that catalyze the reduction of CO2 to carbohydrates with the help of the ATP and 

NADPH2 generated by the light reactions are called the dark reactions.  
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10. Explain photorespiration or C2 cycle? 

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

increased rate of carbon dioxide evolution is called photorespiration or light respiration. 

 

 

www.Padasalai.Net

www.Padasalai.Net                                                                                    www.TrbTnpsc.com

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



 

MOHAMMED ALI.A KHADERIA HR.SEC.SCHOOL, VANIYAMBADI.  Page 11 
 

11. What is Glycolysis? Explain the steps involved in Glycolysis (Draw flowchart Only) 

The process by which the glucose (6C compound) is split into two molecules of pyruvic acid 

(3C compound) is called glycolysis.  
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12. Describe the reactions of Kreb’s Cycle or TCA Cycle or Citric acid Cycle? 

The series of cyclic reactions involved in converting pyruvic acid to carbon dioxide and water 

in mitochondria is called Krebs cycle. 
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13. Explain C4 path way or Hatch and Slack path way. 

In C4 Plants like sugar cane the first formed stable product is a 4C compound namely OAA so 

it is called C4 cycle. 

 

14. Explain Pentose Phosphate Pathway 

or HMP Shunt? 
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15. Explain Ganong’s respiroscope experiment? 

Aim : Liberation of CO2 during respiration. 

Requirements: 

 Ganong’s respiroscope 

 Beaker 

 KOH solution 

 Germinating seeds 

Experiment: 

 It consists of a bulb like part with a bent neck and vertical tube. 

 Germinating seeds are taken in the bulb. 

 The mouth is immersed in the beaker containing KOH solution. 

 The respiroscope is kept in vertical position and kept for few hours. 

Observation: 

 KOH solution absorbs CO2 solution and increases its level. 

16. Describe Kuhne’s fermentation experiment with a diagram. 

Aim : Liberation of CO2 during respiration. 

Requirements: 

 Kuhne’s fermentation tube 

 Baker’s yeast 

 10% glucose 

 KOH solution 

Experiment: 

 It consists of upright glass tube with a bulb. 

 10% of glucose and baker’s yeast is taken. 

 After sometime it gives alcoholic smell. 

 Zymase convert glucose into alcohol and CO2 

Observation: 

 KOH solution absorbs CO2 solution and increases its level. 
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17. Explain the experiment of Test tube funnel with 

Diagram. 

Aim : Evolvation of oxygen during Photosynthesis. 

Requirements: 

 Test tube and Funnel 

 Hydrilla (branches) 

 Sodium bicarbonate (Na2CO3) 

Experiment: 

 Few branch of Hydrilla is kept in a beaker with water 

and with a small amount of Sodium bicarbonate. 

 A test tube full of water is kept inverted over the funnel. 

 Apparatus is kept in sunlight for 4 to 6 hours. 

Observation: 

 Gas bubbles released from the ends of hydrilla and the gas is collected in a tube, burnt it 

to prove that the gas is oxygen. 

18. Explain Ganong’s light screen experiment with diagram. 

Aim : Light is essential for photosynthesis. 

Requirements:  

 Pot plant 

 Ganong’s light screen 

Experiment: 

 It is a clip like instrument with a star like 

opening. 

 The light screen is fixed to a leaf of the 

destarched potted plant. 

 Placed it in sunlight for 4 to 6 hours. 

 The leaf is tested for starch. 

Observation: 

 Star shaped  part of the leaf exposed to the sunlight turns blue. 
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