
Case Study Based Questions 

Case Study 1 
Microsporangium 
The anther is a four-sided structure consisting of four microsporangia located at the 
corners two in each lobe. The microsporangia develop further and become pollen sacs. 
In a transverse section, a typical microsporangium appears near circular in outline. It is 
generally surrounded by four wall layers-the epidermis, endothecium, middle layers and 
the tapetum. 

Q1. A dithecous anther consists of (A) ........... microsporangia, (B)............ in each lobe. 
Select the option that correctly fills the blanks. 

 
Q2. The given diagram shows microsporangium of a 
mature anther. Identify A, B and C. 

 

a. A-Middle layer B-Endothecium C-Tapetum 
b. A-Endothecium B-Tapetum C- Middle layer 
c. A-Endothecium B-Middle layer C-Tapetum 
d. A-Tapetum B-Middle layer C-Endothecium 
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Q3. The labelled part X is: 
a. dehiscence 
b. endothecium 
c. epidermis 
d. tapetum 

 
Q4. Select the incorrect statement: 
a. Microsporangium is generally surrounded by four wall layers-epidermis, endothecium, 
middle layers and tapetum. 
b. Outer three layers perform functions of protection and dehiscence of anthers. 
c. Cells of tapetum possess dense cytoplasm and generally have more than one nucleus. 
d. Cells of tapetum undergo meiosis and produce microspore tetrads. 

Q5. Which function of tapetum is correct? 
a. Helps in pollen wall formation. 
b. Transportation of nutrients to inner side of anther. 
c. Synthesis of callase enzyme for separation of microspore tetrads. 
d. All of the above 

Answers 

1. (a) 

2. (c)  

3. (d) 

4. (d) 

5. (d) 



Case Study 2 
Pollen-Pistil Interaction 
Pollen-pistil interaction is the group of events that occur from the time of pollen 
deposition over the stigma to the time of pollen tube entry into ovule. It is a dynamic 
process which has checks at several places for promotion or inhibition of pollen growth. 
Pollen-pistil interaction is a safety measure to ensure that illegitimate crossings do not 
occur. Compatibility and incompatibility of the pollen-pistil is determined by special 
proteins. The compatible pollens are able to absorb water and nutrients from the 
surface of the stigma. They germinate and produce pollen tubes. Pollen tubes grow into 
the style. Their growth and path through the style are also determined by specific 
chemicals. 

Q1. Which of the following parts of gynoecium determines the compatible nature of 
pollen? 
a. Stigma 
b. Style 
c. Ovary 
d. Thalamus 

Q2. In Trifolium, which type of self-incompatibility is found? 
a. Gametophytic Self-Incompatibility (GSI) 
b. Sporophytic Self-Incompatibility (SSI) 
c. Both GSI and SSI 
d. None of the above 

Q3. Select the incorrect statement: 
a. In Asteraceae, incompatibility is due to the genotype of the sporophytic stigmatic 
tissues. 
b. In members of Brassicaceae, incompatibility is due to the genotype of the pollen. 
c. Nature has imposed self-incompatibility to avoid highly homozygous individuals which 
have a very low survival value. 
d. None of the above 

Q4. Which of the following are examples of self- incompatibility? 
a. Tobacco 
b. Potato 



c. Crucifers 
d. All of these 

Q5. Given figures show the pollen-stigma interaction, where pollen wall proteins are 
released onto the pellicle of stigmatic papillae, where recognition reaction occurs. 

 

Which of the following statements drawn from given figures is incorrect? 
a. P indicates compatible reaction in which the pollen tube penetrates the cuticle and 
grows down the papilla. 
b. Development of callose plug between the plasma membrane and pectocellulosic layer 
of stigmatic papillae results in the incompatibility reaction in Q. 
c. A callose plug which appears at the tip of pollen in Q, is dissolved by callose enzyme 
secreted by stigma resulting in compatibility reaction. 
d. Deposition of callose can be employed as a reliable bioassay to detect compatibility or 
incompatibility reactions of pollen and stigma. 

Answers 

1. (a) 
2. (a)  
3. (b) 



4. (d) 
5. (c) 

Case Study 3 
Pollination 
In angiosperms, the pollen grains are being transferred from the anther to the stigma 
and is termed pollination. This phenomenon was first discovered by Camerarius (1694) 
in the end of seventeenth century. Pollen grains are immobile. They can not reach the 
stigma by themselves. An external agent is required for this. The pollination is mainly of 
two types-self-pollination and cross pollination. 
The diagram given below shows two plants of the same species showing different types 
of pollination. 

 

Q1. What do you mean by pollination? 
Ans. Transfer of pollen grain from the anther to the stigma of the carpel is called 
pollination. 

Q2. Who discovered pollination phenomenon? 
Ans. The phenomenon was first discovered by Camerarius in 1694. 

Q3. What is transferred between the plants in the process indicated by arrow P? 
Ans. Here, transfer of pollen takes place. 

OR 

Write the name of processes P, Q and R indicated in the above figure. 
Ans. P: Geitonogamy 



Q: Xenogamy 
R: Autogamy 

Case Study 4 
Pollination By Insects 
Many adaptations are found in flowers to achieve certain kind of pollination. The 
pollination achieved by insects is known as entomophily. The given diagram shows the 
cross-section of an anther of an insect pollinated flower. 

 

Q1. What are the functions of structure Y? 
Ans. The functions of structure Y are: 
(i) To transport food and mineral salts to the anther. 
(ii) To supply water to the anther. 

Q2. How can you accurately describe the structures found in compartment X? 
Ans. The structures found in compartment X contain two haploid nuclei resulting from 
mitosis. 

Q3. What are the likely characteristics of the structures found in X and stamens of this 
plant? 
Ans. The structures found in X have rough surfaces and stamens of this plant are non-
pendulous. 

OR 

Give some examples of insect pollinated plants. 
Ans. Rose, papaya, sunflower, lotus, etc., are some examples of insect pollinated plants. 



Case Study 5 
Cross Pollination 
Cross pollination is the transfer of pollen grains from the anther of one flower to the 
stigma of a genetically different flower. It is performed with the help of an external 
agency which may be abiotic (e.g., wind, water) or biotic (e.g., insects, birds, bats, snails). 

Read the given passage carefully and give the answer of the following questions: 

Q1. What is the most likely reason for non-germination of pollen grain? 
Ans. The most likely reason for non-germination of pollen grain is that it comes from a 
flower of an incompatible species. 

Q2. What is the function of the pollen tube? 
Ans. Pollen tube acts as a conduit to transport male gametes from the stigma to the 
ovule. 

Q3. What is entomophily? 
Ans. Pollination of a flower in which the pollen is carried by an insect is called 
entomophily. 

OR 

Where is pollen kitt generally found? 
Ans. Pollen kitt is generally found in entomophilous flowers. 
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Solutions for Questions 6 to 15 are Given Below
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