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Q.1.   
i. Can you recall? (Textbook page no. 01) 
a. How do plants reproduce without seeds?  
Ans:   Plants reproduce without seeds by vegetative propagation. 
  
b.   How does vegetative propagation occur in nature? 
Ans:  Vegetative propagation occurs with the help of vegetative organs like root, stem, leaf or bud.  
ii. Why reproduction is an essential process? 
Ans: Reproduction is an essential process as it leads to continuation of species as well as to maintain the 

continuity of life. 
  
    
Q.2.  What is reproduction? Name the two methods of reproduction. 
Ans:   
i.  Reproduction is the ability of living beings (organisms) to give rise to young ones of their own kind. 
ii. Two methods of reproduction: Asexual reproduction and Sexual reproduction. 
 
Q.3.  Define clones. 
Ans: Morphologically and genetically identical individuals produced by asexual reproduction are called clones.   
 
Q.4. Write a short note on asexual reproduction in lower organisms. 
Ans:   
i. Asexual reproduction:  
 It is a process of reproduction which results in production of genetically identical progeny from a single 

organism and inherits the gene of the parent. 
ii.  Asexual reproduction in lower organisms occurs by following methods:  
 a. Fragmentation:  
  Multicellular organisms break into fragments and each fragment can develop into new individuals. It 

occurs in Spirogyra.  
 b. Budding:  
  It is a common method of reproduction in unicellular organisms like yeast. Under favourable conditions 

one or more outgrowths (buds) are formed on parent cell. These buds on separation develop into new 
individual. 

1.0 Introduction 

1.1 Asexual Reproduction  

1.0  Introduction 
1.1  Asexual Reproduction 
1.2  Sexual Reproduction 
1.3  Microsporogenesis 
1.4  Structure of Anatropous Ovule 
1.5  Megasporogenesis 
1.6  Pollination 
1.7  Outbreeding Devices (Contrivances) 
 

1.8 Pollen-Pistil Interaction 
1.9 Double Fertilization 
1.10 Development of Endosperm 
1.11 Development of Embryo 
1.12 Seed and Fruit Development  
1.13 Apomixis 
1.14 Parthenocarpy 
1.15  Polyembryony 

Contents and Concepts 

Reproduction in Lower and Higher Plants 1 
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 c. Spore formation: 
  It occurs in Chlamydomonas. In this, flagellated, motile zoospores are formed which grow 

independently into new individuals. 
 d. Binary fission: It occurs in Amoeba, Paramoecium 
 e. Conidia formation: It occurs in Penicillium 
 f. Gemmules formation: It occurs in sponges. 
 

 

 

      
 
 
 
 
 
 
 
 
 
 
    
Q.5. Identify the type of asexual reproduction given in the figures. 
 
 
 
 
 
 
 
   
 
Ans: Figure (A): Budding in yeast 
 Figure (B): Zoospores in Chlamydomonas 
 
Q.6 Activity (Textbook page no. 01) 
 Sprinkle a small spoonful of yeast over warm water and then add sugar. Cover it and wait for 10 minutes. 

Yeast becomes bubbly over the water proving that it is still active. 
Ans:   
i. In the given activity, yeast solution becomes bubbly after 10 minutes.  
ii. It is due to favourable conditions yeast cells undergo asexual reproduction i.e. budding.  
iii.  During this process, gas like carbon dioxide is formed in the mixture of yeast, sugar and water.  
iv. As the number of yeast cells divides, more gas is formed due to which mixture becomes bubbly proving that 

yeast is still active. 
 
Q.7.  Can you recall? (Textbook page no. 01) 
 The capacity to reproduce by vegetative propagation:  
 Root - Sweet potato, Asparagus, Dahlia. 
 Leaf - Bryophyllum, Kalanchoe, Begonia, etc. 
 Stem - rhizome (turmeric), tubers (potato), bulbs (onion), etc.  
 How does vegetative propagation occur in nature?  
Ans:  Refer Q.1 (i-b) 

i. Sprorulation: 
 When the products of multiple fission become individually surrounded by the cyst walls before their 

release from the parent, the process is known as sporulation. The spores remain inactive in the cyst 
during unfavourable conditions. When condition becomes favourable, the cyst hatches and gradually 
grows into an adult. It occurs in amoeba. 

ii. Regeneration: 
 Regeneration is the process of renewal, restoration and growth. It is commonly observed in Hydra, 

planarian flatworm and echinoderms. A lizard can discard a part of tail when in danger, and the tail 
can regenerate later. In humans, liver can regenerate if partially damaged.    

NCERT Corner 

Figure (B) Figure (A) 

Mother Cell Parent Cell 

Asexual Reproduction 
Binary fission: In this, parent cell divides to produce two equal cells that give rise to two new individuals. 
e.g. Bacteria and Amoeba. 
Conidia formation: Fungi produce non-motile spores called conidia. e.g. Penicillium. 
Gemmule formation: Gemmules are internal buds found in sponges and are involved in asexual reproduction. 

Reading between the lines 
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Q.10. Do you know? (Textbook page no. 02) 
 Why does gardener choose to propagate plants asexually? 
Ans: Gardner chooses to propagate plants asexually because of following advantages: 
i. It is more rapid, easier and cheaper method of propagation of plants as compared to propagation by seeds. 
ii. It is possible to obtain clones as plants produced will have same characters as that of parent plants. 
iii. It is the means of reproduction in those plants where sexual reproduction is absent or do not form viable 

seeds. e.g. Banana, Figs, Pineapple, etc. 
iv. By the methods like grafting desired character of the stock (e.g. disease resistance, vigour, etc.) can be 

transferred to the scion. 
v. The yield can be increased by grafting the high yielding variety on the stock of variety with low yield which 

is better adapted to particular region. 
vi. It is easy to get rid of pathogens from any part of the plant by vegetative propagation. 
vii. It helps in the production of clones of economically useful and rare plants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
Q.11.  Define flower and write its function. 
Ans:  
i. The flower is specialized reproductive structure of a plant in which sexual reproduction takes place.  

OR 
 Flower is defined as “a highly specialized reproductive shoot”, concerned with sexual reproduction in 
higher plants. 

OR 
 Flower is a condensed and modified shoot, specialized for sexual reproduction. 
ii. The function of flower is to produce haploid gametes and to ensure that fertilization will take place. 

1.2 Sexual Reproduction 

  
In chapter 11, you will  study Tissue culture and Micropropagation in detail. 

Connections 

Grafting:  
i. This is the characteristic feature of dicotyledonous plants which have cambium for secondary growth. 
ii. As monocots do not have inter or intrafascicular cambium and do not show secondary growth, grafting is 

not possible in monocots. 
iii. The success of grafting depends upon the match of cambium between stock and scion which results in 

organic connection between them. 
iv. Common methods of grafting are Tongue (whip) grafting, Wedge grafting and Crown grafting, etc. 
 
 

Enrich Your Knowledge 

i. Before organisms can reproduce sexually, they have to reach a certain stage of growth and maturity, 
which is called the juvenile phase in animals. In plants, it is called vegetative phase. This phase has 
variable durations in different organisms. 

ii. The reproductive phase begins after the end of juvenile/vegetative phase. Flowering in higher plants 
marks the beginning of the reproductive phase. Few plants exhibit unusual flowering phenomenon: 

 For e.g. 
 a. Bamboo species flower only once in their lifetime, generally after 50 − 100 years, produce 

numerous fruits and die. 
 b. Strobilanthus kunthiana (Neelakuranji) flowers once in 12 years. 
 

NCERT Corner 
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Q.53. Write a short note on the type of pollination shown in the given picture. 
 
 
 
 
 
 
     
Ans:   
i. The given picture represents pollination by birds (Ornithophily). 
ii. Small birds like Sun birds, humming birds perform ornithophily. 
iii. Some ornithophilous plants are Bombax, Callistemon (Bottle Brush), Butea, etc.  
iv. Ornithophilous plants shows following adaptations: 
 a.  Flowers are usually brightly coloured, large and showy.  
 b.  They secrete profuse, dilute nectar.  
 c.  Pollen grains are sticky and spiny.  
 d.  Flowers are generally without fragrance, as birds have poor sense of smell.  
Q.54. Define Chiropterophily and enlist the adaptations in chiropterophilous flowers. 
Ans:  
i.  Chiropterophily: Pollination carried out by bats is called chiropterophily. Bats can transport pollens over 

long distance, sometimes several kilometers. 
ii.  Adaptations in chiropterophilous flowers: 
 a. Flowers are dull coloured with strong fragrance.  
 b. They secrete abundant nectar.  
 c. Flowers produce large amount of edible pollen grains. 
 d.  Chiropterophily is shown by plants like Anthocephalus (kadamb tree), Adansonia (Baobab tree), Kigelia 

(Sausage tree).  

Bumblebee 
 
Some species of bumblebee nest underground in holes made by rodents, while some above the 
ground, in thick grass,etc.  
When searching for a nest, the queen investigates the suitable site using both sight and smell. 
When she finds such site, she investigates by going into the hole. 
Bumblebee nest lasts only for a season 
Inside a bumblebee nest queen lays eggs. There are many worker bees, who help to look after the 
nest, collect food, and raise new offspring. 
We need to help bees as they do a wonderful job of pollinating plants, wildflowers and 
economically important crops and vegetables. 

GG - Gyan Guru 

NCERT Corner 

Biotic agencies of pollination: 
i. Amorphophallus →Tallest flower (6 feet in height) → provides floral rewards as safe place to lay 

eggs for insects. 
ii. Species of moth and Yucca plant → Both cannot complete their life cycles without each other. Moth 

deposits eggs in locule of ovary, flower gets pollinated by moth. Larvae of moth come out of the eggs 
as the seeds develop. 

iii. Pollen/nectar robbers → These are floral visitors (insect) which consume pollen or nectar without 
bringing about pollination. 
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*Q.61. Describe the process of double fertilization.  
Ans: Double fertilization: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
i. The fusion of one male gamete with egg and that of another male gamete with secondary nucleus is 

called as double fertilization.  
 It is the characteristic feature of angiosperms. 
 It was discovered by Nawaschin in the liliaceous plants like Lilium and Fritillaria. 
ii. When pollen grain reaches the surface of the stigma, it germinates and forms a pollen tube. 
iii. Pollen tube penetrates the stigma, style, ovary chamber and then enters ovule.  
iv. The growth of pollen tube is guided by the chemicals secreted by the synergids. 
v. Usually when pollen tube enters ovule through the micropyle, it is termed as porogamy.  

 But in some cases, it enters through chalaza which is known as chalazogamy. In some plants it enters 
by piercing the integuments which is called mesogamy.  

vi. A pollen tube penetrates embryo sac of ovule through its micropylar end.  
vii. The pollen tube carrying male gametes penetrates in one of the synergids.  
viii. Watery contents of synergid are absorbed by pollen tube, due to which it ruptures and release the 

contents, including the two non-motile male gametes.  
ix. As non-motile male gametes are carried through hollow pollen tube, it is known as siphonogamy that 

ensures fertilization to take place. 
x. Fertilization mainly involves two processes: Syngamy and Triple fusion. 

 a. Syngamy: 
  It is the fusion of haploid male gamete with haploid female gamete (egg). It results in the formation of 

diploid zygote which develops to form embryo. Syngamy is a type of generative fertilization. 
 b. Triple fusion: 
  It is the fusion of second haploid male gamete with diploid secondary nucleus. It results in the 

formation of Primary Endosperm Nucleus (PEN) which develops into triploid endosperm. Triple 
fusion is a type of vegetative fertilization. 

xi. In this process, both the male gametes participate, due to which fertilization occurs twice in the same 
embryo sac, hence it is described as double fertilization.   

 
 
 
 
 

1.9 Double Fertilization 

[Note: Students can scan the adjacent QR code to get information about 
Double fertilization.] 
 

 

 

Double Fertilization 

Stigma 
Pollen grain 

Pollen tube 

Style 

Ovule 

Syngamy 
Egg + Male 

gamete  
Micropyle 

Synergids 

Ovary 

Triple fusion 
Secondary nucleus  

+ 
Male gamete 
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*Q.98. Match the columns.

Column - I (Structure before seed 
formation) 

Column - II (Structure after seed 
formation) 

A. Funiculus I. Hilum 
B. Scar of ovule II. Tegmen 
C. Zygote III. Testa 
D. Inner integument IV. Stalk of seed 

V. Embryo 

a. A - V, B - I, C - II, D - IV
b. A - III, B - IV, C - I, D - V
c. A - IV, B - I, C - V, D - II
d. A - IV, B - V, C - III, D - II

Ans:  The correct answer is: c. A - IV, B - I, C - V, D – II 

Q.99. How many meiotic divisions are required to form the following number of pollen grains and female
gametophytes: 
28, 52, 72, 100 

Ans: 

female gametophytes 

Number of meiotic 
 divisions required form pollen 

grains 

Number of meiotic divisions 
required form female 

gametophytes 
28 7 28 
52 13 52 
72 18 72 
100 25 100 

[Hint: Each diploid microspore mother cell (2n) undergoes meiotic division to form four haploid 
microspores (n) or pollen grains. 
1 Megaspore mother cell Meiosis→  4 Megaspores 3 degenerate→ 1 Functional megaspore] 

 (MMC) 

Q.100.An angiospermic plant has 10 flowers. Each flower has 10 stamens in which anthers are
tetrasporangiate. Each pollen chamber has 10 microspore mother cells. How many total pollen grains 
will that plant produce? 

Ans: Two anther lobes contain 4 pollen sacs. Each pollen sac has 10 microspore mother cells. 
Each diploid microspore mother cell (2n) undergoes meiotic division to form four haploid pollen 
grains (n). 
4 pollen sacs  → 40 microspore mother cells → 160 pollen grains 
160 pollen grains will be produced by one stamen. 
10 stamens → 1600 pollen grains 
Each flower has 10 stamens and there are 10 such flowers. 

∴ 1600 × 10 = 16000 pollen grains. 

Q.101. If a tetraploid male flower fertilizes a diploid female flower find the ploidy of zygote and
endosperm. 

Ans: A tetraploid male flower will produce two diploid male gametes, i.e. 2n and 2n. 
A diploid female flower will produce one haploid egg (n), and diploid secondary nucleus (2n). 
Zygote → (2n) + (n) = 3n 
Endosperm → (2n) + (2n) = 4n 

Apply Your Knowledge 

Number of pollen grains and 
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Q.102. If there are 48 chromosomes in a bisexual plant, how many chromosomes will be present in:
i. Root ii. Stem
iii. Leaf iv. Ovary
v. Pollen vi. Antipodals
vii. Endosperm
Ans:

No. Part Ploidy No. of chromosomes present 

i. Root 2n 48 

ii. Stem 2n 48 

iii. Leaf 2n 48 

iv. Ovary 2n 48 

v. Pollen n 24 

vi. Antipodals n 24 

vii. Endosperm 3n 72 

*Q.103. Natural vegetative propagation by leaves only in different vascular plants.
Ans:  Vegetative propagation by Leaf:
i. In some plants like Bryophyllum, leaves take part in vegetative propagation.
ii. Adventitious buds called epiphyllous buds are developed on the leaves. These buds start sprouting on the

leaf to form the plantlets.
iii. These plantlets fall off from parent plant to continue their growth in the wet soil.
[Note: Students are expected to collect more information about Natural vegetative propagation by leaves only in
different vascular plants.]

Practical / Project 

Quick Review 

Asexual Vegetative 
Reproduction 

Sexual 
Fragmentation 

Budding 
Spore formation 
Binary fission 
Conidia formation 
Gemmule formation 

Natural Artificial 
Cutting 
Grafting 
Tissue Culture 

Reproduction 

Calyx 
(Sepals) 

Androecium 
(Stamen) 

Filament Connective 

Corolla 
(Petals) 

Anther 

Gynoecium 
(Carpel) 

Ovary Style Stigma 

Parts of a flower Sam
ple

 C
on

ten
t



31 

 

  

Chapter 1: Reproduction in Lower and 
Higher Plants  

 

             
                                          
           
1.1 Asexual Reproduction 
 
1. What are the two methods of reproduction? 
Ans: Refer Q.2.(ii)  
2.  Describe the methods of asexual reproduction in 

lower organisms. 
Ans: Refer Q.4.(ii)  
3.  Explain the advantages of asexual reproduction 

in horticulture. 
Ans: Refer Q.10.  
4.  How yeast reproduce asexually? 
Ans: Refer Q.4.(ii-b) and Q.5 (A) Figure  
5.  Explain the artificial methods of vegetative 

propagation. 
Ans: Refer Q.9.  
6. What is artificial method of vegetative 

propagation? Describe: 
 (i) Cutting, (ii) Budding. 
               [Mar 20] 
Ans: Refer Q.9 (i, ii- d,e,f)  
1.2 Sexual Reproduction   
7.  Draw neat and labelled diagram of parts of a 

flower. 
Ans: Refer Q.12. 

8.  Identify the incorrect labels in the given figure 
of T.S. of anther. 

 
 
 
 
 
 
 
 
 
 
  
Ans: Refer Q.18. 
 
9. What is tetrasporangiate anther? 
Ans: Refer Q.17.(iv) 
 
10. Write a short note on anther wall. 
Ans: Refer Q.18.(ii) 
 
11.  What is the role of tapetum?  
Ans: Refer Q.19. 
 
1.3 Microsporogenesis 
 
12. What is microsporogenesis? 
Ans: Refer Q.20. 

Exercise 

Endospermic/ Albuminous 
e.g. Caster, Coconut, Maize 

Non-endospermic/ Ex-albuminous 
e.g. Pea, bean 

Types of Seeds 

Recurrent Non-recurrent Adventive 
Embryony 

Formation of embryo(s) 
through asexual method of reproduction 

Categories 

Apomixis 

Fruits develop without fertilization 

Parthenocarpy 

Development of more than one embryo in seed 

Polyembryony 

Middle layers 
Epidermis 

Tapetum 

Endothecium 
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1. Chlamydomonas reproduce asexually by  
 (A)  binary fission  
 (B)  spore formation  
 (C)  budding  
 (D)  gemmule formation  
2. In grafting, the part of stem containing more 

than one bud called ______ is joined onto a 
rooted plant. 

 (A)  stock (B)  cutting 
 (C)  scion (D)  clone  
3. All the given below are parts of stamen, except 
 (A)  filament (B)  style 
 (C)  connective (D)  anther  
4.  A dithecous anther is  
 (A)  unisporangiate (B)  trisporangiate 
 (C)  bisporangiate (D)  tetrasporangiate  
5. ______ layer of anther wall immediately 

encloses the sporogenous tissue. 
 (A)  middle (B)  tapetum 
 (C)  endothecium (D)  epidermis  
6. The exine of an anther is made up of complex, 

non-biodegradable substance called 
 (A)  tapetum (B)  sporopollenin 
 (C)  pectin (D)  cellulose  
7. How many meiotic and mitotic divisions are 

required for the formation of male gametophyte 
from pollen mother cell?                      [Mar 20] 

 (A) 2 meiotic and 1 mitotic  
 (B) 1 meiotic and 1 mitotic 
 (C) 1 meiotic and 2 mitotic  
 (D) 2 meiotic and 2 mitotic  
8.  A typical carpel has three parts viz. ovary, style 

and ______ 
 (A)  vegetative cell (B)  micropyle 
 (C)  stigma (D)  chalaza  

*9.  In ovule, meiosis occurs in 
 (A)  integument  
 (B)  nucellus  
 (C)  megaspore  
 (D)  megaspore mother cell  
10. Synergids show hair like projections called  
 (A)  antipodals  (B)  polar nuclei 
 (C)  filiform apparatus (D)  funiculus  

*11.  Point out the odd one. 
 (A)   Nucellus  (B)   Embryo sac 
 (C)   Micropyle  (D)   Pollen grain  
12. In angiosperms, ______ is a pre-requisite for 

fertilization because both male and female 
gametes are non- motile. 

 (A)  pollination (B)  syngamy 
 (C)  triple fusion (D)  parthenocarpy 

13. The contrivances that favour self-pollination are  
 (A)  bisexuality (B)  homogamy 
 (C)  cleistogamy (D)  all of these  
14. Which of the following plant shows geitonogamy? 
 (A)  Pea (B)  Cucurbita maxima 
 (C)  Vallisneria (D)  Zostera  

*15.  Which of the following types require pollinator 
but result is genetically similar to autogamy?  

 (A)  Geitonogamy  (B)  Xenogamy  
 (C) Apogamy  (D)  Cleistogamy  
16. Which of the following is not an adaptation in 

anemophilous flowers? 
 (A)  Small, inconspicuous, colourless flowers 
 (B)  Dry pollen grains produced in large 

numbers 
 (C)  Flowers with nectar gland 
 (D)  Feathery stigma  
17. Which of the following aquatic plant is 

anemophilous? 
 (A)  Potamogeton (B)  Lotus 
 (C)  Water hyacinth (D)  Water lily  

*18.  Insect pollinated flowers usually posses  
 (A)  Sticky pollens with rough surface  
 (B)  Large quantities of pollens  
 (C)  Dry pollens with smooth surface  
 (D)  Light coloured pollens  
19.  Pollination by bats is called as  
 (A)  Ornithophily (B)  Anemophily 
 (C)  Chiropterophily (D)  Entomophily  

*20.  The ploidy level is NOT the same in 
 (A)   Integuments and nucellus  
 (B)   Root tip and shoot tip  
 (C)   Secondary nucleus and endosperm  
 (D)   Antipodals and synergids   
21. When pollen tube enters ovule through 

integuments it is called as  
 (A)  syngamy (B)  porogamy 
 (C)  chalazogamy (D)  mesogamy  

*22.  In angiosperms, endosperm is formed by/ due to  
 (A)  free nuclear divisions of megaspore  
 (B)   polar nuclei  
 (C)   polar nuclei and male gamete  
 (D)   synergids and male gamete  
23. The triploid primary endosperm nucleus 

repeatedly divides mitotically to form nutritive 
tissue called 

 (A)  embryo (B)  zygote 
 (C)  endosperm (D)  nucellus  
24. The type of endosperm in which division of 

triploid primary endosperm nucleus is 
immediately followed by wall formation is 
called ______ endosperm. 

 (A)  nuclear (B)  cellular 
 (C)  helobial (D)  mosaic 
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25. After fertilization, ovary wall develops into  
 (A)  pericarp (B)  perisperm 
 (C)  testa (D)  tegmen 
 

*26.  If diploid chromosome number in a flowering 
plant is 12, then which one of the following will 
have 6 chromosomes?  

 (A)   Endosperm  (B)   Leaf cells 
 (C)   Cotyledons  (D)   Synergids 
 
27. Tiny seeds of these plants are easy for dispersal, 

except 
 (A)   Striga  (B)   Orchids 
 (C)   Citrus (D)   Orobancha 
 
28.  Polyembryony is commonly observed in  
 (A)  mango (B)  orange 
 (C)  lemon (D)  all of these   
    
1. (B) 2. (C) 3. (B) 4. (D) 
5. (B) 6. (B) 7. (C) 8. (C) 
9. (D) 10. (C) 11. (D) 12. (A) 
13. (D) 14. (B) 15. (A) 16. (C) 
17. (A) 18. (A) 19. (C) 20. (C) 
21. (D) 22. (C)  23. (C) 24. (B) 
25. (A) 26. (D) 27. (C) 28. (D)        
       
1.  What is the fate of the male gametes discharged 

in the synergid?                   [NEET (UG) 2019] 
 (A)  One fuses with the egg, other(s) fuse(s) 

with synergid nucleus. 
 (B)  One fuses with the egg and other fuses 

with central cell nuclei. 
 (C)  One fuses with the egg, other(s) 

degenerate(s) in the synergid. 
 (D)  All fuse with the egg. 
 
2.  In some plants, the female gamete develops into 

embryo without fertilization. This phenomenon 
is known as:      [NEET (UG) 2019] 

 (A)  syngamy  (B)  parthenogenesis 
 (C)  autogamy (D)  parthenocarpy 
 
3.  Which is the most common type of embryo sac 

in angiosperms?   [NEET Odisha 2019] 
 (A)  Bisporic with two sequential mitotic 

divisions 
 (B)  Tetrasporic with one mitotic stage of 

divisions 
 (C)  Monosporic with three sequential 

mitotic divisions 
 (D)  Monosporic with two sequential mitotic 

divisions 

4. If the number of chromosomes in an endosperm 
of seed is 21, what will be the chromosome 
number in the secondary nucleus?                             

[MHT CET 2019] 
 (A)  7 (B) 28 (C)  14 (D)  21 
Hint: Endosperm of seed is triploid, hence 3n = 21 
 Whereas secondary nucleus is diploid, hence 2n 

= 14.   
5. For the formation of 140 angiospermic seeds 

how many meiotic cell divisions are expected?   
[MHT CET 2019] 

 (A)  175 (B)  280 
 (C)  560 (D) 240 
Hint: For formation of 140 angiospermic seeds 140 

male gametes and 140 female gametes are 
required. 

 For formation of 140 male gametes, the number 
of meiotic divisions required will be 35. 

 (1 Microspore mother cell meiosis→  4 
microspores) 

 For formation of 140 female gametes, the number 
of meiotic divisions required will be 140. 

 (1 Megaspore mother cell meiosis→  4 
megaspores 3 degenerate→ 1 functional 
megaspore) 

 Therefore, for the formation of 140 
angiospermic seeds 175 meiotic cell divisions 
are expected.  

6. In angiosperms, a male gametophyte is 
developed from a pollen mother cell by 
_______.        [MHT CET 2019] 

 (A)  one meiotic and two mitotic divisions 
 (B)  two mitotic divisions 
 (C)  one mitotic and two meiotic divisions 
 (D)  a single meiotic division  
7. The plants parts which consist of two 

generations one within the other: 
   [NEET (UG) P-I 2020] 

 (a) Pollen grains inside the anther 
 (b) Germinated pollen grain with two male 

gametes 
 (c) Seeds inside the fruit 
 (d) Embryo sac inside the ovule 
 (A) (a), (b) and (c) (B) (c) and (d) 
 (C) (a) and (d)  (D) (a) only  
8. In water hyacinth and water lily, pollination 

takes place by:               [NEET (UG) P-I 2020] 
 (A) water currents only 
 (B) wind and water 
 (C) insects and water 
 (D) insects or wind  
9. The body of the ovule is fused within the funicle 

at:                                   [NEET (UG) P-I 2020] 
 (A) Micropyle  (B) Nucellus 
 (C) Chalaza  (D) Hilum 
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Q.1. Select and write the correct answer:                                                                                   [04]  
i. ______ is the innermost nutritive layer of anther wall. 
 (A) Endothecium (B) Epidermis (C) Tapetum (D) Middle layer  
ii. A narrow opening at the apex of an ovule is called 
 (A) chalaza (B) micropyle (C)  nucellus (D) hilum  
iii. Pollination by insect is called as 
 (A) chiropterophily (B) entomophily  (C)  anemophily (D) hydrophily  
iv. Which of the following is an ex-albuminous seed? 
 (A) castor (B) coconut (C)  maize (D) pea  
Q.2. Answer the following       [03] 
i. Define megasporogenesis.  
ii. Give any two examples of plants in which pollination occurs by water.  
iii. What is coleoptile and coleorhiza?         
 
 
 
   
Q.3. Draw neat and labelled diagram of maize seed.  
Q.4. Write any four adaptations of hydrophilous flowers.  
Q.5. Write a short note on grafting.  
Q.6.  What is cellular type endosperm? Name any two plants which possess this type of endosperm.  
Q.7. Write significance of seed and fruit formation.  
Q.8. Development of female gametophyte in angiosperm is monosporic and endosporic. Give reason.          
 
 
 
     
Q.9. What are endospermic seeds? Give two examples.   
Q.10. Explain the term parthenocarpy.  
Q.11. Draw neat and labelled diagram of T.S. of anther.         
 
 
 
 
   
Q.12. Explain the process of double fertilization.  
Q.13. Explain in detail structure of an anatropous ovule. 
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