Sample Chapters shop online at www.saraspublication.com/shop

Gara§
BIOLOGY

NCERT / CBSE
Syllabus based

In text Questions NCERT Questions and
and Answers Answer$2011 to 2018

Only Book having Objective/Questions
framed line by line from the*Text Book

Prof. V. Kumaresan, M.Sc., M.Phil Dr. Capt. N. Arumugam,
Fellow in Indian Botanical Society, M.Sc.,M.Phil.,Ph.D.,FZI,FIAES
Formerly, Lecturer in Dept. of Botany, Gold Medalist, Zoological Society of India,

Vivekananda College

Agast aram, KK.Dt - 6295701 Fellow, Indian Academy of Environmental Sciences,

Fellow, Zoological Society of India,
Principal and Head(Rtd.),
Dept. of Zoology, Vivekananda College,
Agasteeswaram, Kanyakumari Dist - 629 701.
Cell : 9842123441

2018
SARAS PUBLICATION

114/35GA.R.P. Camp Road, Periavilai,
Kottar P.O., NAGERCOIL
Kanyakumari Dist. - 629 002. Tamil Nadu
Website: www.saraspublication.com
E-mail: info@sar aspublication.com
Telephone: 04652 - 265026
Cell :098421 23441
Fax : 04652 265099

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

BIOLOGY 12" CBSE

Copy right Publisher
Published by Saras Publication, Nagercoil
First Edition: 2018.

All rightsreserved.

No part of thisbook may be reprodugedin aqy form, by photostat, microfilm,
xerography or any other means, or ingorporated into any information retrieval
system, e ectronic or mechanicd , withoutthewritten permission of the copyright
owner.

Price : Rs. 420 /-
Pages: 772

Published by

SARAS PUBLICATION

114/35GA.R.P. Camp Road, Periavilai,

Kottar PO., Nagercaoil,

Kanyakumari Dist -629 002.

Telephone : 04652 265026

Fax : 04652 265099

Cdll phone: 09842123441

Vigt us: Website:www.sar aspublication.com
Contact us: E-mail: info@sar aspublication.com

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

Preface

A student who has just entered the
portals of higher studies in schools finds
it difficult to understand the subjects
taught to him. Thisdifficulty iS paainly due
to his poor standard of“English. While
preparing this Boek, the authors had in
mind this particularidifficulty of our stu-
dentse~This Book is written in a very
simpleand easy style. It isup-to-dateand

exhaustive in covering the syllabus.

We are immensely thankful to the
authorsfor their kind co-operationin pre-
paring the Book. We are immensely
thankful to Saras Printers and Binders,
Svakasi for neatly printing the book.
Suggestions for the improvement of the

book are always welcome.

-Publisher
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e Easy to Answer the Questions.

e \ary Smple.
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¢ Points are arranged sequentialty.

e Hence easy to remembef.

e High matter content.

e Neat Diagrams.

e Helps in NEEY ‘Preparations.

e Helps in writing Observation Note Book.

e Helps inpréeparing Competitive Exams.

¢ |mportanttopics are given as Highlights.
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Buy and Keep One Copy of this
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Reproduction in
1 Organisms

Question Trendsin Previous Years

(" Questiontype Number of Questions A
2014 | 2015| 2016( 2017 | 20418
1 mark 1 1
2marks 2
3 marks 1
4 marks 1
5marks 1 1
. J

NCERT Intext Questions

1. Why is reproduction essential fewthe organisms?

1. Reproduction resultsin the production of young ones.

2. It helpsin the multiplieation of species.

3. It helpsin the centinuity of species.

4. It producesvariations. Variation enables the survival advantage
inorganisms.

6. It ishetessary for the process of evolution.

2. Whichis abetter mode of reproduction, asexual or sexual ? Why?
Better Mode of Reproduction
Sexual reproduction isconsidered asabetter mode of reproduction.
Reason

1. Sexual reproduction generates genetic variantsin the population
by the way of genetic recombination during gametefusion.

2. The genetic variations provide better survival chances to the
individua sto tide over the adverse environment.

3. Why isthe offspring formed by asexual reproduction referred to as
clone?
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1. Clone meansthat the offspring are exact copies of their parent.

2. Offspring produced by asexual reproduction are morphologically
and genetically identical to one another.

3. They are exact copies of their parent.

4. They inherit all traitsthat are found in the parent.

5. So, they arereferred to as clone.

4. Offspring formed due to sexual reproduction have better chances of

survival. Why?sthis statement alwaystrue.

Reason

1. Fusion of maleand femal e gametes during sexualreproduction
allowsformation of new variants.

2. Variations produced inthe offspring will providebetter adaptation
to survive under unfavourable conditions.

3. Thisresultsin better survival of the offSpring.

Statement

This statement is not always true due tothe following reasons:

1. The offspring produced maysbeinferior than the parents.

2. Some inborn genetic disgrder$ may be produced in offspring,
which may be dangerousfor itssurvival.

5. How doesthe progenyuf omned from asexual reproduction differ from
those formed by sexual, reproduction?

Progeny For med from Sexual
Reproduction

Progeny For med fom Asexual
Reproduction

1. Progenyfisfermed from one
parents
2. Individuals of progeny are
morphologically and geneti-
cally identical to the parent.
3. They do not show variations
because of the absence of
genetic recombination
4.They show less adaptation to
changesin the environment

1. Progeny isformed by two
parents.

2. Individualsof progeny arenot
identical to the parents.

3. They show variationsbecause
of the presence of genetic
recombination

4. They show more adaptation
to changesin theenvironment.

6. Distinguish between asexual reproduction and sexual reproduction.
Why is vegetative reproduction also considered as atype of asexual

reproduction?
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CH.1: Reproduction in Organisms 3
Difference Between Asexual and Sexual Reproduction
Asexual Reproduction Sexual Reproduction

1. Asexual reproductiondoesnot | 1. Sexual reproduction involves
involve gamete formation. gamete formation and their

fusion.

2. Itisalwaysuniparental. 2. Itisgeneraly biparental.

3. It occursin prokaryotic 3. It occursin multicellular
microorganisms and in some organisms- humans, animals,
eukaryotic single-celledand |  insectsetc.
multi-celled organsims.

4. 1tinvolvesonly mitotic 4. 1tinvolves bothineliesisand

divisions mitosis

5. Youngonesaremorphologically | 5. Young ones aregenetically
and genetically identical to differéntfrom the parents.

the parent.

6. Population Sze increases 6./Pepulétion size increases
rapidly slowly

7. Genetic recombination does, | 74 Genetic recombination occurs.
not occur.

8. It doesnot producevariations| 8. It producesvariationsin the
in the offspring offspring

9. It does not contki bute to 9. It contributesto evolution
evolution. through genetic recombination

10. Specialorgans for reprod- | 10. Special organsfor reproduction

uetion arenot required. arerequired.

Vegetative Reproduction as Asexual Reproduction
1. Vegetative reproduction isauniparental reproduction.
2. Only mitotic division occursin thistype of reproduction.
3. Offspring produced are identical to one another and parent.
4. Thereisno gameteformation and hence, no fusion of gametes.
5. Sex organsarenot involved.
6. They do not produce variationsin the offspring.

7. What isvegetative propagation? Givetwo suitable examples.
Vegetative Propagation
Vegetative propagation is a process by which vegetative parts of
plants giveriseto new offspring.
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Examples
1. Eyeof potato tuber givesriseto new potato plants when thetuber
isburied in the soil.
2. Adventitious buds in the notches on the leaf margin of Bryo-
phyllum grow into new plantlets.

8. Define

(&) Juvenile phase,

(b) Reproductive phase,

(c) Senescent phase.

(&) Juvenile phaseisthe period of growth and maturityinan organism
from the time of birth till they can reproduce sexually.

It istheinitial stage of growth leading to matdrity in their life. In
plants, it is called vegetative phase.

(b) Reproductive phase is a period when,anjorganism is sexually
mature, can produce gametes and undergosepreduction.

It isthe duration between the first gamete rel ease and termination
of gamete production.

In higher plants, this phaseismarked by the production of flowers.

(c) Senescent phase is theyperiod from the termination of gamete
production to end of the|ife of the organism.

It is marked by slowmetabolism, low body activity and no gamete
production.

In plants, leayesbecome yellow and fall off. Thisisdueto ageing.

It leads todeath.

— Juvenile —— Reproductive | TEMINAION  Senescent
Birth Maturity of Gamete | ———{ Death]
Phee Phase Production phase

9. Higher organisms have resorted to sexual reproduction in spite of
their complexity. Why?
Higher organisms haveresorted to sexual reproduction in spite of its
complexity because of the following reasons:
1. Thebodyorganisation of higher organismsfavourssexual reproduction.
2. Sexual reproduction provides chancesfor genetic recombination.
3. Thistypeof reproduction can introduce genetic variancethrough
gameticfusion.
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CH.1: Reproduction in Organisms 5

4. This helpsthem to tide over unfavourable conditions.

5. It improves the genetic makeup of offspring for their better
survival.

6. Thesevariationsmay lead to evolution.

10. Explain why meiosisand gametogenesisare dwaysinterlinked?

1. Gametes are haploid cells, but gamete producing cells are
diploid (2n).

2. Thediploid cell (meiocyte) undergoes meiosisto form haploid
gametes.

3. Theformation of gametesis called gametogenesis.

4. Thus, both meiosis and gametogenesis are intetlinkeéd.

11. Identify each part of aflowering plant and writewhetheL itds haploid (n) or

diploid (2n).

(i) Ovary (iv) Pollen

(if) Anther (v) Maegamete

(i) Egg (vi) Zygote
(i) Ovary - Diploid (2n) (i¥) Pollen - Haploid (n)
(if) Anther - Diploid (2n) ™=(v) Male gamete- Haploid (n)
(ili) Egg - Haploid ) (vi) Zygote - Diploid (2n)

12. Defineexternal fextilisation. Mention its disadvantages.
External Fertilisation
External fextilisationisatype of gametic fusion that occursinthe
external mediumYike water.
It takesplage outside the body of female organism.
Examples: Frog and bony fishes.
Disadvantages of External Fertilisation
1. The offspring are extremely vulnerable to predators and their
survival up to adulthood isthreatened.
2. They are exposed to the environmental pressuressuch ashigh
temperature and water scarcity in the habitat.

13. Differentiate between azoospore and azygote.

Zoospore Zygote
1. Zoosporeisproduced by 1. Zygoteisproduced by
asexual reproduction sexual reproduction
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2. Itisformed by thedivison of
of vegetative cell.

3.Itiseither haploid or diploid
innature.

4. 1tismotile

2. Itisformed by thefusion
of maleand female gametes
3. Itisdiploid in nature

4. Itisnon-motile

14. Differentiate between gametogenesis and embryogenesis.

Gametogenesis

Embryogenesis

1. Gametogenesisisaprocess of
generation of gametes from
meiocytes.

2. Meocyte undergoesmeiosis
to produce gametes.

3. Gametogenesisisinternal
4, Chromosome number is

reduced to half.
5. Thisisapre-fertilisation event:

1. Embryogenesisisthe process of
devel opment of egabryo from
the zygote.

2. The zygoteundexgoes mitosis
and cell'diffecentiation to
producean embryo.

3. Embryegenesis may be
external or internal.

4, Chromosome number isretained
assuch.

5. Thisisapost-fertilisation event.

15. Describe the post-fertilisation changesin aflower.

Changes that takeg'place after the formation of zygote in aflower
are called post-fertitisation changes.

1. The sepal$, petalsand stamens of the flower wither and fall off.

2. Sigma of the flowers dries up and the pistil remains attached
with the’plant!

3. The zygote devel opsinto an embryo.

4. The ovulesdevelop into seeds.

5. Ovary developsinto the fruit.

6. The ovary wall developsinto athick wall called pericarp that
protects the fruit.

16. What isabisexual flower? Collect five bisexual flowersfrom your
neighbourhood and with the help of your teacher find out their

common and scientific names.
Bisexual Flower
Flower that bears both male (stamen) and female (ovary)
reproductive structuresis called a bisexual flower.

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.1: Reproduction in Organisms 7
List of Bisexual Flowers

S.No Scientific name Common name
1. Swest pea Lathyrus odoratus
2. Chinarose Hibiscus rosa-sinensis
3. Mustard Brassica campestris
4. Pea Pisum sativum
5. Petunia Petunia hybrida

17. Examine afew flowersof any cucurbit plant and try to identify the
staminate and pistillate flowers. Do you know any other plant that
bears unisexual flowers?

Examination of Cucurbit Flowers

1. Cucurbit plant bears male and femal e flowetsinithe same plant.

2. Maleflower is called staminate flower

3. It consists of sepals, petals and stamens.

4. Female flower is called pistillate flgwer.

5. It consists of sepals, petals and pistiT.

Other Plants Bearing Unisexual Flowers

1. Papaya- Dioecious- Bearsinale and femaleflowerson different
plants; Bears unisexual flowers.

2. Palmyra - DioeCiouS./ Bears male and female flowers on
different plants; BearS tunisexual flowers.

3. Coconut - Moroecious - Bears male and female flowersin the
same plant; bears bpisexual flowers.

18. Whyeffspring of oviparousanimalsare at agreater risk ascompared
to the©f fspring of viviparousanimals?

Oviparoeusanimalslay their fertilised eggsin the outer environment.

After aperiod of incubation, young ones hatch out.

Theseeggsare under continuousthreatsfrom environmental factors
and predators.

But, in viviparous animals, the zygote develops into a young one
inside the body of the female.

After attaining acertain stage of growth, theyoung onesare delivered
out of the female organism.

Here, threatsfrom environment and predatorsarelow and the survival
of young onesishigh.

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

8 Sara BIf:);cliblio::ation

ences Book Publisher

Therefore, offspring of oviparous animals are at a greater risk
compared to therisksof offspring of viviparousanimals.
NCERT Exam
Solved Questions
1. Name the biological process that enables the continuity of species.
(2012)
Reproduction isthe process that enables the continuity of species.

2. Namean organism, wherecdl divisonisitself amode of reproduction.
(2010, 2014)
Cell divisionisitself amode of reproductionin Amoébas
Here, aparent cell dividesinto two halves by binary{issien and each
one directly growsinto an adult.

3. Mention a characteristic feature and functiomof*zoospores in some
algae. (2010)
Characteristic Eeature
Zoospores are microscopic metile structures of some algae and
fungi.
Funetions
1. Zoospores function asasexual reproductive structures.
2. On germination, they'give riseto new individuals.

4. Offspring derivedfrem’asexual reproduction arecalled clone. Justify
giving two reasogs. (2010)
Refer. Q.No.3, Pg.No.1

5. InyeastandAmoeba, the parent cell dividesto giverisetotwo indivi-
dual cells/How doesthe cell divison differ in these organisms? (2010)

Cell Divison in Yeast cells | Cell Divison in Amoeba

1. Cdl divisonisby budding | 1.Cel divisonisbybinary
fission.

2. Cdll divisionisirregular 2. Cell divisionisregular
3. Cytoplasm dividesfirst 3. Nucleusdividesfirst
4.Daughter cells are | 4.Daughter cells are

dissimilar similar
5.Daughter cellsareattached | 5. Daughter cells separate
to the parent cell initialy immediately
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6. Namethe vegetative propagulesin thefollowing:
(i) Agave
(if) Bryophyllum (2014)
() Vegetative propagulein Agaveisbulbils.
(i) Vegetative propagule in Bryophyllumisleaf buds.

7. Name an algathat reproduces asexually by zoospores. Why arethese

reproductive units so called? (2013)
Name of the Alga
Chlamydomonas reproduces asexually through zoospores.
Reason for its Name
Zoospores are named so because they are microscopic motile

structures.

8. Which one of thefollowing statementsistruefar Yeasts?
() Thecell dividesby binary fission. Oneofthem devel opsinto abud.
(i) Thecell dividesunequally. The smallereelt devel opsinto abud.
(ii1) The cell produces conidiawhich developintoabud.  (2013)
Ans: (ii) Thecell dividesunequally.*Thesmaller cell developsinto
a bud.

9. Name the common phefnoemenon with reference to reproduction in
rotifers, honey beesandturkey. (2013)
Parthenogenesis,is,the common phenomenon with reference to

reproduction in gotif ers, honey bees and turkey.

10. Namethe phenomenon and one bird wherethefema e gamete directly

develeps into a new organism. (2013)
Name of the Phenomenon

Parthenogenesisisthe phenomenon by which the gamete directly

developsinto anew organism.
Name of the Bird

Inturkey, thefemale gamete directly developsinto anew organism.

11. Which of thefollowing statementsistrue for Bryophyllum? (2013)
(i) Germinating bud appearsfrom the eye of the stem tuber.
(i1) Germinating bud appears from the node of the rhizome.
(ii1) Germinating bud appearsfrom the notch at the leaf margin.
Ans: (iii) Germinating bud appearsfrom thenotch at theleaf margin.
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12. Which of thefollowing statementsistrue for Hydra?
(1) It produces asexua gemmules.
(i) It produces unicellular bud.
(ii1) It produces multi-cellular bud. (2013)
Ans; (iii) It produces multi-cellular bud.

13. Mention the unique flowering phenomenon exhibited by
Srobilanthes kunthiana (Neelakurinji). (2012)
Unique flowering phenomenon of Srobilanthes kunthiana is that
it flowersregularly oncein 12 years.

14. Cucurbits and papaya plants bear staminate and pistiate flowers.
Mention the categoriesthey are put under separately,on the basis of
the type of flowers they bear. (2012)
Category of Cucurbits
Cucurbits are put under monoeciousplants. They bear both
staminate flowers and pistillate flowersin'the same plant.
Category of Rapaya
Papayais put under dioeciodis plants.
Saminate and pistillate flowers@are produced in separate plants.

15. How are Cucurhit plantg different from papaya plantswith reference
to the flowers they bear? (20112)
In cucurbits, both, staminate flowers and pistillate flowers are
present on the same plant. But, in papaya, the staminate and pistillate
flowers are present On separate plants.

16. Menti aathetinique feature with respect to flowering and fruiting in

bamboosspecies. (2012)

1. Bamboo species produce flowers and fruits only once in their
life time.

2. They flower oncein 50-100 years.

3. They produce numerous minute fruits (seeds).

4. They dieafter producing fruits

5. Itiscalled gregarious flowering.

17. Name the mode of reproduction that ensures the creation of new
variants. (2012)
Reproduction that ensures the creation of new variants is sexual
reproduction.
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18. Namethe mode of reproduction that helpsin producing genetically
identical offspring. (2012)
Reproduction that helpsin producing genetically identical offspring
is asexual reproduction.

19. Which ones of the following organisms exhibit binary fission?
Bacillus, Penicillium, Yeast, Amoeba (2012)
Amoeba exhibitsbinary fission.

20. Name the respective asexual reproductive structures of yeast and
sponges. (2012)
Asexual Reproductive Structures of Yeast
Buds are the asexual reproductive structures of yeast.
Asexual Reproductive Structures of Sponges
Gemmules arethe asexual reproductive structure of sponges.

21. Name the type of cell division that takes place in the zygote of an
organism exhibiting haplontic lif eeycler (2011)
Meiosistakes placein the zygote of*an organism exhibiting haplontic
life cycle.

22. Nametheunitsof vegetatiVepropagation in grassesand water hyacinth.
(2012)
Vegetative Propagation in Grasses
Runnersare theévegetative propagation unitsin grasses.
Vegetative Propagation in Water Hyacinth
Offset i stheywegetative propagation unit in water hyacinth.

23. Howsdoes Penicillium reproduce asexually (2011)

1. Peni€illium reproduces asexually by theformation of non-motile,
asexual spores called conidiospores (conidia)

2. The sporesare formed at the tip of special, erect hyphae called
conidiophore.

3. The conidiadetach from the conidiophore.

4. They are carried by wind.

5. Upon reaching asuitable substratum, they germinate by forming
agerm tube.

6. The germ tube elongates, becomes septate and forms a new
hypha.
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7. Thehyphathen growsinto amycelium (Penicillium).

24. Namethe phenomenon and the cell responsiblefor the devel opment

of new individual swithout fertilization in honey bees (2011)

Name of the Phenomenon

Parthenogenesisisthe phenomenon of asexual reproduction seen

in honey bees.
Cell Responsible for Development

In honey bees, female gameteis responsible for the devel opment

of new individualswithout fertilization.

25. Name the group of organisms that produces nen=motile male
gametes. How do they reach the female gametexor fetilisation
(2011)

Group of Organisms
Seed plants produce non-motile mal e gametes.
Process of Reaching Female\Gametes
Male gametes are carried to théfemal egametes by pollen tubes.

26. All papayaplantsbear flowers but fiuit are seen only in some. Explain
(2011)
Papaya is a dioecigus plant that bears staminate and pistillate
flowers on separate individuals.
The plants with pistillate flowers can a one produce fruits. Hence
female plants a ene produce fruits.
Thereforegfruits are seen only in some plants.

27.All datepalm plants bear flowersbut fruitsare seenin some. Explain
(2011)
Date palmisadioeciousplant.
It bears staminate and pistillate flowers on separate individuals.
The plant bearing pistillate flowers can aone producefruits.
Therefore, fruits are seen only in some plants.

28. A list of threeflowering plantsisgiven below:
Date palm, cucurbits and pea
Which one out of these are:
(i) monoecious
(i1) bearing pistillate flowers (2011)
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() Cucurbits are monoecious plants.
They bear saminate and pistillateflowerson thesameindividual.
(i) Cucurbits have pistillate flowers.

29. Mention the siteswhere syngamy occursin amphibians and reptiles
respectively. (2010)
Syngamy in Amphibians
In amphibians, syngamy occursin the external medium (water).
Syngamy in Reptiles
In reptiles, syngamy occursinside the body.

30. Identify the reproductive structure and name the organism they are
being released from (2010)

Reproductive Structure
Thereproductive structures are zoospores.
Name of the Organism
The organism, from which zoospores are released is the

Chlamydomonas:

31. A moss plantyproduces alarge number of antherozoids but relatively
only@afew,egg cells. Why? (2010)

Ingmess plants, the antherozoids (mal e gametes) are motile and
the female gametes are immotile.

The antherozoids require moisture or water for their transport
andfertilization.

To fertilise the eggs, these antherozoids need to be carried by
water to the egg cells.

Only, avery few antherozoids reach the egg cells.

Therest of the antherozoids are carried away by water current
and get wasted.

So, large number of antherozoids are produced by moss plant.
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32. Why are papayaand date palm plants said to be dioecious, whereas
cucurbitsand coconut are monoecious, in spite of all of them bearing
unisexual flowers? (2010)

Papaya and date palm are dioecious plants as they bear staminate
and pistillate flowers on separate individuals.

Cucurbitsand coconut are monoecious plants asthey bear ssaminate
and pistillate flowers on the sameindividual.

33. Namethe unisexua animal speciesthat frequently visits our houses
innights.
Cockroach isthe unisexual animal species that visitgouk housesin
night.

34. Givethe name of male and femal e sex organsofChara plant.
Male sex organ of charaplant is called Antieridium.
Female sex organ of charaplant is®ealted Oogonium.

35. Give any two examples of animal Species that possess both male
and femal e reproductive organsin the sameindividual
* Earthworm
* Leeches
* Tapeworm
* Spongeés

36. What isthe name given to animal sthat possess both maleand female
reproductiveergansin the sameindividual.
Namae giyen to animals that possess both male and female
reproductiVeorgansin the sameindividual ishermaphrodites.

37. How many chromosomes do drones of honey bee possess? Name
the type of cell division involved in the production of sperms by
them (2015)

Number of Chromosomes
Drones of honey bee possess 16 chromosomes.
Type of Cell Division
In drone honey bees, spermsare produced by mitosis.

38. A haploid parent produces gametes by mitotic division. Does this
mean that meiosis never occur in organismsthat are haploid?
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Yes, it meansthat meiosisnever occur in parent organismsthat are
haploid.

But meiosis occurs at certain stage in the life cycle of sexually
reproducing organisms.
Key
These organisms (eg. Chlamydomonas) produce gametes without
meiosis. However, inthelife cycle, thediploid zygote undergoesmeiosis
to form haploid organisms.

39. Why do moss plants produce very large number of male gametes?
Provide one reason. What are the gametes called? (2015)
Large Number of Male Gametes
Refer. Q. No. 31, Pg.N0.13
Name of the Gametes
Themale gametes are called antherozoids

40. Namethetwo Kingdomsof living beilhgSwherein all the organisms
that can reproduce by cell divisio arefcl uded.
Protista
Monera

41. Higher plantsthat bear Bothgmal e flowersand femaeflowersonthe
sameindividual argsaid t6 be monoeciousand thosethat bear male
and femal e flowerson'separate individual s are said to be dioecious.
The words eguilyalendfor monoecious and dioeciousto explain the
same events m.agae, fungi and bryophytesare:

Theword éguivalent for monoeciousishomothallic.
Theword equivalent for dioeciousis heterothallic.

42. In yeast and Amoeba, the parent cell divides to give rise to two
individua cells. How does the cell division differ in these two
organisms? (2011)

Refer Q.No.5, Pg.No.8

43. Why is reproduction essential for the organisms? (2012)
Refer Q.No.1, Pg.No.1

44. Why do internodal segments of sugarcane fail to propagate
vegetatively even when they arein contact with damp soil? (2010)
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In sugarcane, new plantsemerge from the buds of stem nodeswhen
they are kept in contact with damp soil.

Internodal segments of sugarcane haveno bud.

So, they fail to propagate vegetatively even when they arein contact
with damp soil.

45. Nametheunits of vegetative propagation in water hyacinth. Explain
giving reasons why it has become the most invasive aquatic weed?
(2013)

Units of Vegetative Propagation
Theunitsof vegetative propagation in water hyacinth are offsets.
Reason for Most Invasion

* Thisplant wasintroduced in Indiabecause of itsbeautiful flowers
and shape of |leaves.

* |t has become the most invasive aguatic)weed because of the
following reasons:

1. It can propagate vegetatively aha phefiomenal rateand it spreads
al over thewater body in a short period of time.

2. Itisvery difficult to get rrd,off them.

46. Why vegetative reproduction is considered as a type of asexual
reproduction?
Refer. Q.No.6,Rg\No. 3 ( Notes under ‘ Vegetative Reproduction
asAsexua Repraduction™)

47. Why,do@gae and fungi shift to sexual mode of reproduction just

beforethe Onset of adverse conditions? (2014)

1. Beferethe onset of adverse conditions, there appearsadeficiency
of nitrogen, and slight starvation.

2. The low nitrogen content and starvation in the habitat induce
algae and fungi to shift to sexual reproduction.

3. Sexual reproduction brings about new combination of genes
due to fusion of gametes. It prevents the loss of races of parents. It
provides tolerance to adverse conditions.

4. The zygote formed by sexual reproduction develops thick wall
and becomes a zygospore. The zygospore is dormant and resistant to
desiccation, drought and mechanical injuries.
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5. The dormant zygospore starts germination at the advent of
favourable season to produce anew individual.

48. Thecell divisioninvolved in gamete formation is not of the same

typein different organisms. Justify. (2011)

1. Indiploid organisms, the gametes are al haploid cells (n).

2. Meiocytes that produce the gametes are diploid cells (2n).

3. During gametogenesis, only half of the genetic material of the
meiocyteis passed on to the gamete. It isachieved by meiotic division.

4. In haploid organisms, the gametes and the reproductive cell that
produces the gametes are haploid (n).

5. Therefore, thereisno necessity for thereduction'of eromosome
number to half during gametogenesis.

6. The haploid parent produces gametes by, Mitotic division.

7. Thus, thecell divisioninvolved in gamete formation isnot of the
same typein different organisms.

49. Why are mossesand liverwortsunabl e to complete their sexua mode

of reproduction in dry conditions? Give reasons. (2013)

1. Mosses and liverworts showsinternal fertilization.

2. The male gametes afemotile and are released free, but the non-
motile eggs remain insidethe’body of the organism.

3. Water is the medium for the transport of male gametes to the
€ggos.

4. Indry cenditions, thereisno water to carry the male gametesto
the eggedls.

5. Hence, fertilisation fails to occur.

6. So,'sexual reproduction cannot be compl eted without fertilisation.

50. Unicellular organismsareimmortal whereas multicellular organisms

are not. Justify. (2011)

In unicellular organisms, cell division isby binary fission.

A parent cell dividesinto two halves and each directly growsinto
anadult.

Therefore, the parent cell lives in the form of daughter cells,
generation after generation.

So, death of one cell does not ensure the death of the parent cell.
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Hence, unicellular organismsareimmortal.

In multicellular organismsthe body is complex.

All cells become inactive during the death of the organism.
The death of every individual organism isacertainty.

So, they are not believed to beimmortal.

51. Both coconut palm and date palm produce staminate flowers. One
IS monoecious and the other is dioecious. Write the difference.
(2011)

Coconut palm is monoecious, as it bears both staminate flowers
and pistillate flowersin the same plant.
Date pam is dioecious, as the staminate and pistiflateflowers are
produced in separate plants.

52. Writetwo mgor adaptationsin anima sexhibitingexternd fertilisation.
(2012)
(i) Great synchrony between the sexesireleasing the gametes.
(i1) Release of a large number oOf, gametes into the surrounding
medium (water) in order to enhance the chances of syngamy.

53. (i) State the difference between the mel ocyte and gamete with respect
to chromosome numbert
(if) Why isthe whigtailjlizard referred to as parthenogenetic? (2012)
(i) Meiocytesfare diploid cells having two sets of chromosomes
(2n) but gameteisahaploid cell having asingle set of chromosomes (n).
(i) Whiptarhlrzard is referred to as parthenogenetic because the
fema e{gagreicdindergoes devel opment to form a new organism without
fertilisation’

54. Why isit difficult to get rid off water hyacinth from awater body?
Name one abiotic component and one bi otic component of ecosystem
that gets affected by its spread in the water body. (2011)

Getting Rid of Water Hyacinth
Water hyacinthisthe most invasive weed growing in standing water.
It propagates vegetatively at a phenomenal rate and spreads all
over thewater body in ashort period of time. So, itisdifficult togetrid
off water hyacinth from awater body.
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Biotic Components Affected

- Fishes
- Aquatic plants.
Abiotic Components Affected
- Dissolved oxygen content of water
- Water level in aguatic system

55. (i) Name the organisms that reproduce through the following
structures.
(@) Conidia (b) Zoospores
(if) Mention one similarity and one difference between these two
reproductive structures. (2011) L
(1) (a) Organism that reproduce through Conidiais®enicillium
(b) Organismthat reproduce through ZoospekesisChlamydomonas
(ii) Similarities of Conidia and Zoospores
1. Both, conidiaand zoospores are asexuahreproductive structures.
2. They arereproduced by largecells, ftingi and algaerespectively.
3. They are produced by mitosis
(i) Difference Between Conidiaand Zoospores

Conidia Z00Spor es
1. Conidiaarenon-maetilespares | 1. Zoospores are motile spores
2. They areether uniedllular or | 2. They are alwaysunicellular
multicellular
3. They are asexud Spores 3. They are asexual spores prod-
producegrby™ungi. uced by both fungi and algae.
4. Theyrare €xogenous spores | 4. They are endogenous spores
preduced at the tip of produced insgdeasporangium.
conidiophores
5.They arelarger insize. 5. They are comparatively small
6. They aredispersed through | 6. They are dispersed through
wind water

56. Name and describe the process of syngamy in frog.
Name of the Process in Frog
The process of syngamy in frog is called external fertilisation.
Description
Externa fertilisation isatype of gametic fusion that occursin the

external medium (water).
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It takes place outside the body of female organism.
Both sexes produce gametes simultaneously to favour the gametic
fusion.

57. (i) After fertilisation, the sepals, petals and stamens of the flower

wither and fall off. Nameaplant inwhich the sepal sremain attached?

(i) Ovary developsinto afruit which develops a pericarp that is

protective in function. Name a group of plants wherein seeds are

not covered by fruit.

(ii1) Pericarp around thefruit is protectivein function. Name a plant

whose pericarp yieldsvauablefibres.

(i) In pomegranate, sepals remain attached withithepistil during
fruit development.

So, they are persistent in fruits.

(i) In gymnosperms, seeds are not covered by fruit and they remain
naked.

(iii) Coconut is the plant in whigh thepericarp of fruit isfibrous
and yieldsvaluablefibresfor manufacturing coir.

58. Differentiate between oestris*Cycle and menstrual cycle. Give
examplesfor each type.

Oestruseycle Menstrual cycle

1. Bleeding doesnetoccur in | 1. Bleeding occurs by the end of
this cyele this cycle

2. lti#ssean inon-primate 2. Itisseenin primate mammals
mammel slike cows, sheep, like monkey, apes, humans etc.
rats,"dogs etc.

3. Itisa2l-daycycle 3.1tisa28- day cycle

4. Ithasaperiod of heat 4. Thereisno period of heat.

5. Itconsstsof ashort period |5. It consists of menstrual phase,
of oestrousor hesat, followed| proliferative phase and
by anoestrus or passive secretory phase.
period.

6. Brokenendometriumis 6. Broken endometrium passes
reabsorbed out along with blood.
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7. Sexua urgeisincreased 7. Sexua urgeisnot increased
8. Femaecopulatesonlyduring| 8. Female does not couplate
oestrus period. during menstrual cycle.

59. Refer to the diagram given below and answer the questions that

follow.
7%&
'\\3’@ 5
() Label thepartsA and B. @
(i1) Which parts of flower developsinto fruit?
(iii) What isthefunction of boththe part AandB?
(i) A-Se«d

B - Pericarp
(i) Ovule developsinto seed and ovary developsinto fruit.

(iii) Functions of seed

1. Seed germinatesinte@’anew plant.

2. It protects the embrye:

3. It nourishesthe gesminating seedling.

4. 1t helpsin survivalkduring unfavourable conditions by becoming
dormant.
(iii) Functions/of Pericarp

1. Periearpprovides protection to the seed.

2. It helpsin the dispersal of seeds.

@333
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Sexual Reproduction
2 in Flowering Plants

Question Trendsin Previous Years

(" Questiontype | Number of questions A
2014 | 2015| 2016| 2017 | 2018
1 mark 1
2 marks 2 1
3 marks 1 1 1
4 marks 1
L 5marks 1 1 1 1 y

NCERT Intext Questions
1. Namethe partsof an angiosperim flower in which the devel opment of
mal e and femal e gametophytestakes place.
The devel opment of male gametophytetakes placeinthepollen
sac of anther.
Thedeve opmentor fermalegametophytetakesplaceinthenucelus
of ovule.

2. Differentiateybetween microsporogenesis and megasporogeneis.
Whichrtype of Cell division occurs during these events? Name the

structurés formed as a result of these two events.
Differences Between Microsporogenesis and Megasporogenesis

Microspor ogenesis M egaspor ogenesis

1. Microsporogenesis is the| 1.Megasporogeneis is the
formation of microspores. formation of megaspores.

2. It occurs inside the micro-| 2. It occurs inside the mega-

sporangium of anther. sporangium (ovule).
3. Ittakesplacein many spore| 3. It takes place in only one
mother cellsat atime. spore mother cell in the
nucellus.
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4. Four microsporesareproduced
in tetrahedral form.

5. All of the microspores
produced arefunctional.

6. Microspores produce male
gametophyte.

4.Four megaspores are
produced inalinear form.

5.0ne of the megaspore
produced isfunctional.

6. Megaspore produces embryo
sac (female gametophyte).

Type of Cell Division

Meiotic division takes place during microsporogenesis as well

asduring megasporogenesis
Name of Structures Formed

The structureformed asaresult of microsporogenesiSiscalled
apollen (microspore) tetrad. Each pollen tetrad/Censists of four
haploid pollen grains.

The structure formed as aresult of megasporogenesisiscalled
amegaspore tetrad. The megaspore tewrapl cConsists of linear row
of four haploid megaspores.

3. Arrangethefollowing termsi rge.’?rr'ect developmental sequence:
Pollen grain, sporogenous tissue, microspore tetrad, pollen mother
cell, malegametes o, (/9

Sporogenoustissue;,pellen mother cell, microsporetetrad, pollen
grain, male gametes.

4. With a neat %Néd diagram, describe the parts of a typical
angio i

gIoRe! Hilum

.- Funide

/ Micropyle

Micropylar pole

Outer Integument

Inner integument

Nucdlus

Embryo sac

Chaazd pole
Fig.2.1: An Angiosperm ovule
Ovuleof angiospermisamegasporangium found inthe ovary.
Theovuleisasmall spherical structure. The parts of the ovule
areasfollows:
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1. Funicle: It isastalk like structure that attaches the ovuleto
the placenta.

2. Hilum: Itisthejunction between ovule and funicle. The body
of theovulefuseswith funicleinthisregion.

3. Integuments: They are protective envel ops found around the
ovule. Each ovule hasoneor two protective envel opes.

4. Micropyle: It isasmall opening in the surface of the ovule.
The pollen tube penetrates through this opening.

5. Chalaza: Itisthe basal part of the ovule, that is opposite to
the micropylar end.

6. Nucellus: Itisthecentral part of the ovule, that.edhtainsthe
embryo sac.

7. Embryo sac: Itislocated in the nucellus. Ari dvule generally
hasasingleembryo sac formed from amegasporeshrough reduction
divison.

5. What is meant by monosporic dev ent/of femal e gametophyte?
Out of the four megasporesTormed, only a single functional
megaspor e developsinto afemal e gametophyte.
Other three megaspores degenerate.
Thisiscalled monesporie devel opment.

6. With a neat diagram Qw n the 7-celled, 8-nucleate nature of the
female gametophyfte, *
1. Thefemale gametophyteistheembryo sac. It hasthefollowing
parts -
*Ah egg apparatus  * 3 antipodal cells
* A central cell * Avacuole
2. Theegg apparatusliesat the micropylar end.
3. It consists of an egg cell and 2 synergids.
4. The central cell ispresent inthecentre of theembryo sac. Itis
the endosperm mother cell. It containstwo haploid polar nuclel.
5.Antipodalsareaset of 3 cells. They arelocated at the chalazal
end of the embryo sac.
6. Large vacuole is present at the chalazal end.
7. Theembryo sac hasthefollowing cellsand nuclei:
1Eqgg Nucleus -1
2 Synergids Nucleus -2

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.2: Sexua Reproduction in Flowering Plants 25
3Antipodals Nucleus -3
1 Central cell Polar nuclei -2
7 Ceélls 8 Nuclel

8. At thebase of synergids, therearefinger like projectionscalled
filiform apparatus. It guidesthe pollen tube towardsthe egg.
Chdazd end

Micropylarend " —— 0
Fig.2.2: A diagrammatic representation of the mature embryo sac

7. What are chasmogamous flowers? C ollination occur in
cleistogamousflowers? Givereas ur answer

Chasmogamous Flowers

Flowers that open to expase anthers and stigma, are called

chasmogamousflowers.
Cross-pollination in Cleistogamous
No, cross-pollinatrer'eannot occur in Cleistogamousflowers.
Reason

1. Cleistogamousflewers do not open at all.

2. The anthers and stigma lie close to each other.

3..80, whearanthers burst, pollen grains come in contact with
stigmas

4. Thas, only self-pollination takes place.

5. Thereis no chance for pollen of other flowers to reach the
stigma.

8. Mention two strategiesevolved to prevent self-pollination in flowers.
1. Pollen release and stigma receptivity are not synchronised.
* The pollen isreleased before the stigma becomes receptive.
*The stigma becomes receptive much before the release of
pollen.
2. The anther and stigma are placed at different positions. So,
pollen cannot come in contact with the stigma of the same flower.
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3. Closed flower - Cleistogamous flower.
4. In some plants, flowersare unisexual.

9. What is self- incompatibility? Why does self-pollination not lead to
seed formation in self-incompatible species?
Self - incompatibility
Self- incompatibility is a genetic mechanism that prevents the
self-pollen (pollen of the same flower or other flowers of the same
plant) from fertilizing the ovules.
In self-incompatible species, the pistil regjects the pollen of the
same plant by either of thefollowing two ways:
* Preventing pollen germination on the stigma
* Preventing pollen tube growth inghe'style.
No Seed formation in Self-incompatible species
1. The pollens are unable to fertilise the owule.
2. Formation of embryo and furthef development into seed do
not occur.
3. So, thereis no seed formationmin self-incompatibl e species.

10. What isbagging? How isit usefulih aplant breeding program?
Bagging

The process of wrappiiag the emasculated flowers with a bag
of suitable size is cdlled\bagging.

Generally, bag made up of butter paper isused.

Useiin Plant Breeding Programme

Bagging Js Used in artificial hybridisation of plants for the
follow ngeUEROSES:

1.To ensure pollination by the desired pollen grains.

2. To prevent pollination by unwanted pollen.

11. What istriplefusion? Where and how doesit take place? Namethe
nuclei involved intriplefusion.
Triple fusion
Triplefusion isthefusion of three haploid cellsinthe centra cell.
A malegametefuseswith two polar nucle located in the central
cell, producing triploid primary endosperm nucleus.
Itiscalled so becausefusion of three haploid nuclel takesplace.
Location of Triple Fusion
Triple fusion takes place in the central cell of embryo sac.
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Event of Triple fusion
1. One of male gametes moves towards the two polar nuclei,
present in the central cell.
2. It fuseswith themand producesatriploid primary endosperm
nucleus (PEM).
3. Itinvolvesthefusion of threehaploid nucle.
Name of the Nuclei
Thenuclel involvedintriplefusion are:
* Two polar nuclei
* One nucleus of male gamete.

12 . Why do youthink the zygoteisdormant for sometimei ertilised
ovule? P )

1. In ovules, both syngamy and triplecfuSion take place
simultaneously.

2. The syngamy results in the formatiomef a zygote and triple
fuson resultsintheformation of aprimary@ndosperm nucleus(PEN).

3. After triple fusion, the primary endosperm nucleus devel ops
into atriploid endosperm.

4. Endospermisanutritive tissie for the devel oping embryo.

5. Without endospern, embryo development cannot take place.

6. So, the zygotereqtains dormant till the development of
endosperm.

7. After thef@rmatien of endosperm, embryo development from
zygote takesplage.

13. Diffgrentiate petween:
(a) Rypocotyl and epicotyl; (b) coleoptileand coleorhiza;

(c) integument and testa;  (d) perisperm and pericarp.
(a) Difference Between Hypocotyl and Epicotyl

Hypocotyl Epicotyl
1. Hypocotyl isthe portion of 1. Epicotyl isthe portion of
embryonal axis below the embryonal axisabovethelevel
level of cotyledons. of cotyledons.
2. It formsthe root system. 2. It formsthe shoot system.
3. Itterminatesintheradicle 3. It terminates with plumule
or root tip. or stem tip.
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(b) Difference Between Coleoptile and Coleorhiza
Coleoptile Coleorhiza
1. Coleoptileisahollowfoliar 1. Coleorhizais an undifferen-
dructure. tiated sheath-like structure.
2. It encloses the shoot apex 2. ltenclosestheradicle and root
and leaf primordiaina cap in amonocot embryo.
monocot embryo.
3. It protectsthe shoot system. 3. It protectsthe root system.

(c) Difference Between Integument and Testa

I ntegument Testa
1. Integument is the protective | 1. Testa is the proteCtive
envelope of ovule. covering of the"secd
2. It arises from chalazal end of | 2. It arises from Guter integument
ovule of ovule
3. Itisthin 3. It is thigkerthan integument.
4. It is one or two layered. 4. It s single layered.
5. The célls are live. 5. The Gells are dead
6. The cells are devoid of sclereids| 6. The cells are rich in sclereids
7. Integument is a part of pre- 71t is aresult of post-fertilisation
fertilisation tissue. changes in gynoecium
(d) Difference Between Perispermand Pericarp
Perisperm Pericarp
1. Perispermisaresidual 1. Pericarp is the outer wall of
part of srucellusin the fruit.

seeds of Some plants.
2. Itdevelops within the seed.| 2. It developsfromtheovary wall.
3. Itisused asnutrition for 3. Itisprotectivein function.

devel oping embryo.
4. Itisusually dry. 4. 1t may be fleshy or dry

14. Why isapple called afalsefruit? Which part of theflower formsthe
fruit?
Reason
Inapple, fruitisdevel oped from ovary and other accessory floral
parts. So, appleiscalled false fruit.
In apple, the thalamus also contributesto fruit formation.

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.2: Sexua Reproduction in Flowering Plants 29
Part of the Flower
Thefleshly receptacle (thalamus) formsthe edible part of apple.

15. What isemascul ation? When and why does aplant breeder employ
thistechnique?
Emasculation

Removal of anthers from the flower bud before the anther
dehiscesis called emasculation.

Itisusually donein bisexual flowersto perform crosspollination
and prevent self-pollination.

Itisusually doneusing apair of forceps.

Time of Employing this Technique

A plant breeder employs this technique priogte tehiscence of

the anther of bisexual flowers.
Reason for Employing this Techmique

1. To prevent self-pollination.

2. To pollinate using desired pollen“grams:

3. To perform cross-pol linations

4. To produce superior vafieties of plants.

16. If one can induce parth py through the application of growth
substances, which fr@ d you select to induce parthenocarpy

andwhy?
Fruit Selection

Fruits that"@entairy plenty of seeds with hard seed coat are
usually sel egted¥ior inducing parthenocarpy.

Grépes, guava, oranges, lemon, water melon, etc. will be selected.

Reason

1. These fleshy fruits contain numerous seeds.

2. Theseseedsinterferewith eating and preparation of jamandjdlies.

3. Inducing parthenocarpy produces seedlessfruits.

4. 1t can be used in fruit crops that may be difficult to pollinate
or fertilise naturally.

5. It increases fruit production.

6. Production of seedlessfruitsimprovesthe fruit quality.

7. Thiswill increase the shelf life of the fruits

Eg. Watermelon.

17. Explain therole of tapetum in the formation of pollen grain wall.
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Exine of pollen grain developsfirst on the side of pollen grain
that lies close to tapetum.
Sporopollenin inthe exineis secreted by tapetum.

18. What is apomixisand what isitsimportance?
Apomixis

Apomixisisthe processof seed production without fertilisation.

Itisaform of asexual reproduction.

It isseen in plants belonging to Asteraceae and grasses.

Embryo development occurswithin the seeds.

Importance of Apomixis

1. Apomixisisimportant for seed production indsybridplants.

2. Thelossof specific charactersof the hybri@dCan'ee prevented.

3. It helpsto produce enormous amount oféseeds.

4. Itisacost effective method for proddcing Seeds.

5. Individual s produced from apomietie Seeds are identical with
the parents, both morphol ogically and gepetically. They aresaid to
beaclone.

6. They are used as breeding stocksin plant breeding programs.

NEERT Exam
Solved Questions
1. Mention the chief ¢ cteristics of flowersthat help the plantsto
reproduce sexual by,
Attractivecolaur
Scent of flowers.

2. Nam Opartsin aflower in which thetwo most important units

of sexu roduction devel op.
Samensand ovary arethetwo partsin which thetwo mostimportant
unitsof sexual reproduction devel op.

3. Flowersdo not exist only for usto be used for our own selfishness.
Justify.
1. Flowers are reproductive parts of plants.
2. Plants produce flowers only for their own reproduction that

helpsin the continuity of plantson the earth.
3. When we pick up flowers, multiplication of plantsisdisturbed.
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4. So, itisjustified that flowers do not exist for usto be used for
our own selfishness.

4. Which of thefollowing statementsistrue for sexual reproduction of
higher plants?
(i) Theend productsof sexual reproduction are seedlings.
(if) The end products of sexual reproduction are fruits and seeds.
(iif) Theend productsof sexud reproduction are hapl oid gametophytes.
Ans: (ii) Theend productsof sexual reproduction arefruitsand seeds.

5. Theinflorescences, flowersand floral parts show an ing range
of adaptations. Why? L
1. Toachievepollination
2. Toensuretheformation of fruitsand seads!

6. Name the part of flower which the tass(%.@arn cob represent.
(2014)

Thetassdlsof corn cob representthie syl€and stigma of cornflower.

7. Givean exampleof aplant, whﬁ?éto Indiaas acontaminant and
isacause of pollen alergy. (20
Parthenium or cagrot grassisaplant that cameinto Indiaasa
contaminant with impartedWheat and isacause of pollen alergy.

8. Why do corn chong tassels? (2010)
Corn cobshawe long tassels to wave in the wind for trapping

pollens from thewind.

9. How microsporangia are present in a typical anther of an
organism? (2013)
Four microsporangia are present in a typical anther of an
organism.

10. Mention any one application of pollen bank. (2011)
1. Pollen banksare used to storepollen grainsof various species.
2. It helpsto retain the viability of pollen grains.
3. Stored pollen grains can be used for artificial pollination
during plant breeding.
4. It helpsto preserve valuable genetic resources.
5. It ensures preservation of biodiversity.
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6. It helpsto storethe pollen grains of plant that arein the verge
of extinction.

11. Mention any two environmental factorsthat affect pollenviability.
(2011)
Viability of pollen grainsis affected by the following factors:
* Temperature
* Relative humidity of the atmosphere.

12. In cerealssuch asriceand wheat, pollen grainslose viability within
30 minutesof their release, but in some other plants, the pellengrains
maintain viability for months. Givethe names of famih which
such plantsareincluded. a{

Plant familiesinwhich pollengrainsmaint @ﬂ

arethefollowing:
* Rosaceae Q
* Leguminosae @'
* Solanaceae Q
13. Mention the pollinating ag aquatic plants, Vallisneria and
water lily respectively. 0)
i nts for Vallisneria
ating agent in Vallisneria.

ng Agents in water lily
ating agentsin Water Lily

14. How dao fl of Vallisneriaget pollinated? (2013)
1 eria, female flowers have long stalk.
2. Thefemale flowersreach the water surface.
3. Themaleflowersdetach fromthe stalk and float on the surface
of water.

ity for months

Fig.2.3: Pollination by water in Vallisneria
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4. Femaleflowersfloat in aslanting position.

5. It causes slight depression on the water surface.

6. Thefloating male flowers moveinto the depression.

7. The male flowers comein contact with female flowers.
8. Thus, pollination occurs.

15. Why do pollen grains of Vallisneria have amucilaginous covering?
(2008, 2011)
Mucilaginous covering of pollen grains of Vallisneria prevents
the pollen grains from getting wet. So, pollen grains float on the
surface of water for pollination to occur.

16. How do pollen grains of Vallisneria protect thega%s’f(ZOlZ)
Pollen grains of Vallisneria have mucilaginaus ¢overing.
This mucilage protects the pollen grainsérom getting wet.

17. Peaflowers produce assured seed set. Me reason. (2010)

1. Peaflowers are cliestogameusflowers (closed flowers).

2. The anthers and stigma [i€€l0se to each other.

3. Assoon asthe anthers dehisceg| pollen grainscomein contact
with the stigma to effect pollination.

5. Hence, peaflowers produce assured seed set.

4. So, there is hundred percent possibility for fertilisation of
ovules.

18. Namethe txp(o?ﬂc?w‘e’r which favours cross pollination. (2009)
Chasnjogamousflowersfavour cross pollination.

19. Cli eb@ﬁs flowers favour self-pollination. Give two proper
reason
1. Cliestogamous flowers do not open at all.
2. Anthersand stigma lie close to each other.
3. When anthersdehiscein theflower buds, pollen grainsdirectly
comein contact with the stigma. Thisbrings about self pollination.

20. Why do chasmogamous flowersfacilitate cross pollination?
Chasmogamous flowers have exposed anthers and stigma.
So, pollinators can transfer the pollen of oneflower to stigma of
another flower to effect cross pollination.
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21. Namethetype of pollination asaresult of which genetically different
typesof pollen grainsof the same speciesland on the stigma. (2009)

In Xenogamy or allogamy pollination, genetically different types

of pollen grains of the same species|and on the stigma.

22. Themeiocyte of rice plant has 24 chromosomes. Write the number
of chromosomes in its endosperm. (2009; 2013)
The number of chromosomesin the endosperm is 36.
Key
Endospermisformed by triplefusion - fusion of ahaploid male
gamete with 2 haploid polar nucle.
A haploid nucleus has 12 chromosome.
Thus endosperm will have 36 chromosomes.
Male gamete +1% polar nucleus +2" polar nucl etis —>-Endosperm
(12 chromo- (12 chromosomes) (12 chromosomes) (36 chromo-
somes) somes)

W ﬁﬁ be required to produce
?And why? (2013)
fswould be required to produce 100

23. How many microspore mother,

one hundred pollen grainsin apoll

1. 25 microspore mother
pollengrains.

2. Each microsporeweikter cell givesrisetofour pollen grains.

24. How many poll ins and ovules are likely to be formed in the
anther and o angiosperm bearing 25 microspore mother
cells and 25)megaspore mother cells? (2014)

o Number of Pollen Grains
10@%pollen grains are produced from 25 microspore mother cell.
Key:
1. One microspore mother cell undergoes meiosis to form 4
cells.
2. S0, 25 microspore mother cells produce 100 cells (pollen
grains)
Number of Ovules
25 ovules are produced from 25 megaspore mother cells.
Key:
1. One megaspore mother cell undergoes meiosis to produce 4
megaspor es.
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2. Only one megasporeisfunctional.

3. The functional megaspore will develop to produce 1 ovule
(embryosac)

4. Thus, 25 Ovulesare produced from 25 megaspore mother cells.

25. How is it possible in Oxalis and Viola plants to produce assured
seed sets even in the absence of pollinators? (2012)
1. Oxalisand Viola plants produce cleistogamousflowers
2. Inthese plants, anthers and stigmalie close to each other.
3. Assoon asthe anthers dehisce, pollen grainscomein contact
with the stigma to effect pollination.

26. Isthereany possibility for Oxalisand Violato eff@aspollinati on
naturally? Explain. %

Possibility for Cross Pollination

Yes, there is possibility for Oxalis;antyiola to effect cross

pollination naturally.
Explanation

1. Both of these plants preduce chasmogamous and
cleistogamous flowers.

2. Chasmogamous flgWers are open and have exposed anthers
and stigma.

3. S0, they effeacticrass pollination naturally.

27. Typical anthegfSsaitht& be dithecous. Why?
1. Typieahanther is bilobed.
2¢4Each lobe hastwo thecae.
380, atypical anther issaid to be dithecous.

28. A bilobed dithecous anther has 100 microspore mother cells per
microsporangium. How many male gametophytes can this anther
produce?

Thisanther can produce 1600 male gametophytes.
Key:
1. Each microspore mother cell produces 4 microspores
2. Each microspore produces a pollen tube
3. Anther hasfour microsporangia
4.0, 4 x 100 x 4 =1600
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29. Rearrangethefollowing termsin the correct devel opmental sequence:
Embryo sac, nucellus, ovule, megaspore mother cell, egg (2014)
Owule, nucellus, megaspore mother cell, embryo sac, egg.

30. Explain giving two reasonswhy pollen grains can be best preserved

as fossils. (2010)

Pollen grains are best preserved as fossils due to the following
reasons.

1. Presence of hard outer layer.

2. Presence of sporopollenin inthe hard outer layer.

3. Sporopolleninisresistant to high temperaturesgStkeng acids
and alkali.

4. No enzyme can degrade sporopolleninjn the'pollen grains.

31. The microscopic pollen grains of the p Obtained as fossils.
Mention the characteristics of pollen aﬁt makeit happen.
(2009) A\

Thefollowing characteri sticsef Pollen makethem exist asfossils:

1. The hard outer layer of Jpollen grain is made up of
sporopollenin that isresistant tefhigh temperatures, strong acids
and alkali.

2. No enzyme can.degrade sporopollenin in the pollen grains.

32. Explainany two 'N)y which autogamy is prevented in flowering
plants. (200
Refer. Q.N0.8, Pg.No.4

33.Men /two devicesby which allogamy isprevented in flowering
plants.€2004)
Allogamy is fertilization of a flower by pollen from another
flower.

Allogamy is prevented by thefollowing two devices:

1. In some plants, flowers do not open to expose their stamens
and stigma. Hence, they do not comein contact with pollen grains
of other plants. So, allogamy is prevented.

2. In some plants, there is a synchrony between pollen release
and stigma receptivity. So, chancefor crosspollinationislow.
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34. Theflower of brinjal isreferred to as chasmogamous flower while
that of beansis cleistogamous flower. How are they different from
each other?

Flower of Brinjal
O Flowers open to expose stamens and stigma.
O So, cross-pollination occurs.
Flower of Beans
O Flowersnever open to expose stamens and stigma.
O So, self-pollination occurs.

35. Bananaisatruefruit, but isalso aparthenocarpic fruit. &ive reason.
(2010) %
Bananaisatruefruit becauseit develops onlyfrom ovary.
But, it is considered as a parthenocarpieff rélitsas it develops
without fertilisation of ovules.

36. Bananaproducesfruits, butisprop atG@dWy vegetative means.
Why isit so? (2012) P
1. Bananaisaparthenocar pic fg Uit.
2. It does not produce viable.seeds.
3. Thisisbecause banana.is devel oped without fertilisation.
4. So, it reproduceSnlyby vegetative means.

37. Why isbananac Wed asagood exampleof parthenocarpy?
r

(2012)

Why isb erred to as a parthenocarpic fruit? (2013)
Inbamana;Truit devel opment takes placewithout fertilisation of

ovules:

So, it is considered as a parthenocarpic fruit.

38. Define self-incompatibility.
Or
What is self-incompatibility?

Self-incompatibility isagenetic mechanism that prevents self-
pollen (pollen of the same flower or other flowers of the same
plant) from fertilising the ovules. This is achieved by pollen
germination or pollen tube growth in the pistil.
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39. What isthe function of germ porein pollen grain? What would be

40.

4]1.

42.

theresult if thereisno germ porein the pollen grain?
Function of Germ Pore in Pollen Grain
1. Pollen tube grows out only through the germ pore.

2. So, germ poreis essential for pollen germination.
Result if there is no Germ Pore
Pollen grains remain non-viable, if thereisno germ pore.

Give the technical term that refers to the functional autogamy in
monoeci ous plants.

Geitonogamy isthe technical term that refersto thefunctional
autogamy in monoecious plants.

How are monoecious plants best adopted for geifofidgamy?

1. Geitonogamy is the transfer of pollep-@ithe male flower to
the pistil of female flower of the same plagt.

2. Monoecious plants bear male and female flowers.

3. Maeand female flowers arépresent as separate structures.

4. So, pollination withinfthe same flower (autogamy) is not
possible.

5. Hence, monoeci ougphants are best adapted for geitonogamy.

Even though each ‘g'r'ai n has two male gametes, why are at
least 10 pollen d not 5 pollen grains required to fertilize
10ovules pr&a articular carpel? (2009)

1. Although'two male gametes are produced fromapollen grain,
they are releéased by the pollen tube after entering into an embryo
sac of+an gvule.

2. Further, doublefertilisation isthe rule in angiosperm.

3. One male gamete fuses with the egg, the other male gamete
fuseswith two polar nuclei.

4. 10 ovules have 10 eggs.

5. 5 pollen grains can release male gametes only into 5 ovules.

6. S0, 10 pollen grains are required to fertilise 10 ovules.

43. Which of thefollowing statementsistruefor male gametes of higher

plants?

(1) A pollen tube releasestwo male gametesjust outside the embryo sac.
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(i) A pollen tube rel eases one male gamete inside the egg cell.
(iii) A pollen tube releases two male gametes inside the synergids.
Ans: (iii) A pollen tubereleasestwo male gametesinside the synergids.

44. How many haploid cellsare present in amature femal e gametophyte
of aflowering plant? Name them. (2010; 2013)
Mature female gametophyte of flowering plant hassix haploid
cells. They arethefollowing:
O 3 antipodal cells at the opposite end of the embryo sac.
O 2 synergid cellslocated at the micropylar end of embryo sac
O leggcdl.

45. Givethe ploidy level of central cell and endosp Mmer cell of
femal e gametophyte of angiosperm rowers.X@
Ploidy Level of Central Cell
The ploidy level of central cell isdiplaie(2r)
Ploidy Level of Endosperm Nather cell
The ploidy level of endosperm mother'ed! istriploid (3n).

46. Central cell of embryo sacisdiploid (2n). Why doesthe endosperm
mother cell that devel opsé,mt same central cell remaintriploid
(3n)?

1. One of the malexgametes from a pollen grain fuses with the
diploid central cell%2n)

2. It forms gndosperm mother cell.

3. Sinceit 1s a fusion of three haploid nuclei, the resulting
endospermimother cell istriploid (3n).

47. Whathﬁéfuncti on of filiform apparatusin fertilization?
It guides the pollen tube into the synergids to release male
gametes.

48. How doesthe pistil of flowersreject the pollen tube of wrong type
pollen grainsfromfalling on the stigma?
Thepistil rejectsthe pollen grains by the following ways:
O Preventing pollen germination on the stigma.
O Inhibiting the growth of pollen tubein the style.

49. Which of thefollowing statementsistruefor angiosperm embryo sac?
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(i) Typica angiogperm embryo sac, & maturity, is8-nucd esteand 8-cdlled.
(i) Typica angiospermembryo sac, a maturity, is6-nuclesteand 7-celled.
(iii) Typicd angiosperm embryo sac, a maturity, is 8-nucleate and 7-
celled.
Ans:. (iii) Typical angiosperm embryo sac, at maturity, is 8-
nucleate and 7-celled.

50. Anther with malfunctioning tapetum often fails to produce viable
mal e gametophytes. Give one reason. (2010)
Tapetum, normally nourishesthe developing pollen grain.
So, amalfunctioning tapetum cannot supply enough sourishment
to the devel oping male gametophytes.
Hence, viable mal e gametophyte cannot be produced.

51. Why should abisexual flower be emascul vbagged prior to
artificial pollination? (2010) ~
1. Prior to artificial pollination, emascul ation and bagging isdone
to prevent self-pollination.
2. It isdoneto perform cross-pelltnation.
3. It isdone to pollinate usmg/desired pollen grains.
4. It isdoneto produg€ superior variety plants.

52. What is double fertifisation?
Out of two gametesproduced from apollengrain, onefuseswith
egg nucleus o ferntazygote.
Anotheronefuseswith polar nude toformendosperm mother cell.
Thistypeaf gametic fusion iscalled double fertilisation.

53. What wilf be the fate of the pollen of cucumber plant if it fallson
the stigmaof brinjal?
The pollen of cucumber plant will be rejected by the pistil of
brinja because of incompatibility.

54. Which of thefollowing statementsistruefor the product/s of triple
fusion in angiosperms?
(1) The product of triplefusionisatriploid endosperm mother cell.
(i1) The products of triple fusion are atriploid endosperm mother
cell and adiploid zygote.
(ii1) The product of triplefusionisadiploid zygote.
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95.

56.

S7.

58.

B

60.

Ans (i) Theproduct of triple fuson isa triploid endosoerm mother cel.

Inangiosperms, triplefusion and syngamy take place simultaneoudly.
Whether embryo devel opment and endosperm formation take place
side by side or at different times? Explain.

I n angiosperms, endosperm devel opment precedestheembryo
development.

Theendospermdeve opsfirs and nourishesthedevel oping embryo
during the seed formation.

Papaver and Michelia both have multicarpellary ovaties. How do
they differ from each other? (2012) L
In Papaver, ovary issyncar pous, but in Michelieit I'sapocar pous.

Why is endosperm of angiospermic ovule Mi ent?

1. Endosperm of angiospermic ovuleiStriploid (3n).

2. Thetriploid cellsare metabolical ly ¥esy'activein the synthesis
of nutritional components requifed fog the devel oping embryo.

3. It contains carbohydrates, lipitls and proteins.

4. The substances are utilised by the embryo to grow into anew
plant.

5. Therefore, endoSper of angiospermic ovuleismoreefficient.

Seeds of monoc have asingle cotyledon. Namethe single
cotyledon of seeds e grass family.

The nae 6f single cotyledon in the seeds of grassfamily is
Scutehuiny.

Wha?'v'Methefate of ovuleif triple fusion fails?
If triplefusonfalls, thereisno endosperm devedlopmentintheovule.
Therewill be no embryo devel opment from the zygote.
Therewill be no seed development from the ovule.

Seeds of some plants are albuminous while those of some others
are non-al buminous. Why?

Seeds of some plants are albuminous, since the developed
endosperm is not completely utilised for the development of
embryo.

The seeds have endosperm.
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Seedsof some other plantsare non-albuminous since endosperm
iscompletely consumed by the devel oping embryo.
No residual endosperm isfound.

61. Name the mechanism responsible for formation of seeds without
fertilisation. Give an example of species of flowering plant with
such seed formation. (2010)

Seed Formation Without Fertilisation
The mechanism responsible for formation of seeds without
fertilisation is apomixis.
Example of Species
Theapomictic mode of seed formationisseenin citkusahd mango
varieties.

62. Normally one embryo developsin one ot when an orange
seed is squeezed, many embryos of di apes and sizes are
seen. Mention how it happens. (2014,
1. In orange, some nucellar<cells strrounding the embryo sac
form globular masses of cells.
2. These cell masses protrudeinto the embryo sac and develop
into embryos.
3. Each ovule willthus contain many embryos.
4. S0, this seeghhas plany embryos of different shapesand sizes.

63. Why is appleefétred to as afalse fruit? (2010)
Appleisyeterred to asafalsefruit because thefruitisdeveloped
fromthethalamus, along with the ovary.

64. Name tmorgani c material of which exineand intine of angiosperm
pollen grains are made of . Explain therole of exine. (2014)
Name of the Organic Material
Exine of pollen grainsis made up of sporopollenin.
I ntine of pollen grainismade up of cellulose and pectin.
Role of Exine

1. Exineenablesthepollen grainsto withstand high temperature.

2. It protects the pollen by resisting adverse environmental
conditions.
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65. Whereis sporopollenin present in plants? Stateits significance with
reference to its chemical nature. (2012)
Location of Sporopollenin
Sporopolleninispresentintheexineof thepollen grainsof plants.
Significance of Sporopollenin

1. Sporopollenin enables the pollen grains to withstand high
temperature.

2. It protects the pollen by resisting the adver se environmental
conditions.

3. It is a more resistant organic material that helps the
preservation of pollens as fossils.

66. Differentiate between the two cells enclosed in ‘a,niature male
gametophyte of angiosperms. (2013)

Vegetative cell Genexrative cell
1. Vegetative cell islarger 1. Generative cell issmaller
insize. insize:
2. Itisirregular in shape. 2. Itis spindle-shaped.
3. It hasabundant food. 3. It haslow amount of food
reserve reserve.

4. It containsalargenuglads. | 4. It hasasmall nucleus.
5. It occupies the whole part 5. Itisfloating in the cytoplasm

of male gametophiyte! of thevegetative cell.
6. Itinvolvesipthegrewthof | 6. Itinvolvesinthe production of
pollen tubes. two haploid male gametes.

67. Where deestriplefusion take placein aflowering plant? Why isit
so called?Mention its significance. (2013)
Location of Triple Fusion
Triple fusion takes place in the central cell of embryo sac.
Reason for its Name

Nucleusof male gamete fuseswith thetwo haploid polar nuclei
in the central cell.

Sincethreehaploid nuclel fusetogether, itiscaledtriplefusion.

Significance of Triple Fusion

1. Triple fusion gives rise to primary endosperm cell which
developsinto triploid endosperm.

2. Thisendosperm nourishesthe devel oping embryo.
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68. Why isthe process of fertilisation in flowering plantsreferred to as
doublefertilisation?

1. Fusion of two male gametes, one with egg (syngamy) and
another with polar nuclei (triple fusion), inside an embryo sac is
called double fertilisation.

2. A pollen tube dischargestwo non-motile male gametesinto an
embryo sac.

3. One malegamete fuseswith the egg nucleusto formadiploid
zygote (2n). Thisiscalled syngamy.

4. The zygotelater developsinto an embryo.

5. The second mal e gamete fuses with two haploidgsolar nuclei
to form atriploid primary endosperm nucleus (3a) Inthe centra
cell.

6. Thisiscaled triplefusion.

7. Thecentral cell then developsinto aprimary endosperm cell
that givesriseto atriploid endosperm (8p)*

8. Because of the occurrence of thesegtwo events (syngamy and
triplefusion) inflowering plants,itisreferred asdoublefertilisation.

69. Why should abisexual flowehbe ghasculated and bagged prior to
artificial pollination? (2040)
Refer Q.No. 51, Pg.Ne! 19

70. Explaingiving tw \swhy pollen grains can be best preserved
as fossils. (201Q0FN,
Refer Q.N@. 3Q, Pg.No. 15

71. Differgti tWeen al buminous seeds and non-al buminous seeds

givi ampleof each. (2011)
Albtiminous seeds Non-albuminous seeds
1. Theseseedscontainendosperm 1. Thesessedshavenoremnantsof
around the embryo. endosperm around theembryo.
2. Endospermisnot completely | 2. Endospermiscompletely used
used during the embryo during theembryo deve opmerntt.
development.

3. During germination, endosperm | 3. During germination, cotyledons
providesnutrition totheembryo.|  providenutrition totheembryo.

4. Examples Wheat, maizg,cagor, | 4. Examples: pea, groundnut,
barley. sunflower.
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72. Name the cell from which endosperm of coconut develops. Give
the characteristic features of endosperm of coconut. (2009)
Name of the Cell
Endosperm of coconut devel opsfromthecentral cdll of embryo sac.
Characteristic Features of Endosperm
The endosperm of coconut showsthe following features:
1. Coconut water from tender coconut isaliquid, free nuclear
endosperm containing thousands of triploid free nuclei.
2. White kernel of coconut isthe cellular endosperm.
3. It containsatriploid nucleusin each cell.
4. Endosperm persistsin the mature seed.
5. It isused up for seed germination.

73. Wherewould you look for coleoptile and col eorhi zae? \What function
do they perform? (2009)
Coleoptile

We should look for coleoptileinsthe @mbryonal axis abovethe

level of cotyledons.
Function'of Coleoptile

Coleoptileisafoliar structuréthat encloses shoot apex to protect

the plumule.
Coleorhizae

We should logk ‘at for coleorhizae in the embryonal axis below

thelevel of cotyledons)
Function of Coleorhizae

Coteorhizaisan undifferentiated sheath around theradicleand

root‘eap. It protects the radicle.

74. Differentiate between parthenogenesisand parthenocarpy. Givean
examplefor each.

Parthenogenesis Par thenocar py
1. Pathenogenesisisthedeveop- 1. Parthenocarpy isthedeve opment
ment of new individuals of fruitswithout fertilisation
without fertilisation. of ovule.
2. Embryo development takes 2. Embryo development does not
placefromdiploid megaspore occur intheovule.
mother cell.
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3. Seed production occurs. 3. No seed production.
4. Itcannot beinduced artificidly | 4. It can be induced artificially
by spraying hormones. by spraying some hormones
at theflowering stage.
5. Example: Antennaria 5. Example: Banana

75. What is parthenocarpy? Explain its significance in the production
of parthenocarpicfruits.
Parthenocarpy
1. Parthenocarpy isthe process of development of fruitswithout
fertilisation.
2. Normally, fruit development doesnot occur if fetilisationfails
to happeninthe ovulesenclosed intheovary,
3. But, in parthenocarpicfruits, its formationtakes place without
fertilisation.
4. Itisanatural phenomenon in banapa
5. It can beinduced artificial [y Spraying the hormone auxin
at theflowering stage. Eg. Grapes.
Significance of Parthenocarpy
1. Parthenocarpy givesseedlessfruitssincethe ovulescontaining
unfertilised eggs fail t@ devdop into seeds.
2. It improves thequality of fruits.
3. It increasespraductivity of fruits.
4. It imprayesshéelf tife of fruitslike watermelon.
5. Seedless fruits are desired for consumption.

76.(a) I%‘Mefigure

(b) Nametheinitial cell from which this structure has devel oped.
(c) Draw the next mature stage and label the parts. (2009)

(a) Thefigure showsthe globular stage of dicot embryo.

(b) Theinitia cell that givesriseto thisstructureisadiploid zygote.
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(c) &

Suspensor

77. Draw adiagrammatic sketch of dicot embryo and label any four parts
including the reduced suspensor.

Suspensor ——
o Ralide

Flumule RO
Fig.2.4: A Dicot-Embryo
78. Statewhat isapomixi ent onitssignificance? How canit be
commercially u%d’%(
For"Apomixis and Significance
Refer.Q.No. 18, Pg.No. 9
Commercial Uses of Apomixis
1. Apomixis ¢an be used for crop improvement.
2( 1t simplifies the processes of commercial hybrid.
3. Tt can be used to produce hybrid varietiesin lesser time.
4. There is possibility to select individual with desirable gene
combinations.
5. These genes can be propagated as clones.

79. If you squeeze aseed of orange you might observe many embryos of
different sizes. How isit possible? (2010, 2011)
Refer. Q.No. 62, Pg.No. 21

80. Bananaisa parthenocarpicfruit, whereasoranges show polyembryony.
How arethey different from each other with therespect of seed?(2009)
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Parthenocar py in Banana Polyembryony in Oranges
1.Bananadoesnot produce | 1. Orangesproduce many viable

seeds. Seeds.
2.No embryo in the seed. 2. Morethan oneembryoin
the seed.
3. Sexual embryo absent. 3. Sexual embryo present.
4. Apomictic embryo absent. | 4. Apomictic embryo present.

81. Namethe blank spacesa, b, c and d from the table given below:

[tem What it representsin the plant
1. Pericarp a
2. b Cotyledon in the seed @fygrass family.
3. Embryonal axis | c
4. d Remains of nucelltis in'the seed.
a- Fruitwal
b - Scutellum
c - Epicotyl and hypocotyl
d - Perisperm
82. Fill up the blank spaces arhyc and d from the table given bel ow:
Item What'it representsin the plant
Coleoptile a
b Small porein the seed coat.
Tip of epieotyl C
d Tip of hypocotyl
a - Protective foliar sheath of shoot tip.
b - Micropyle
c- Plumule
d - Radicle
83. What ismicropyle in the seed? Give itsimportance to the seed.
Micropyle

Micropyleisasmall opening of seed coat at one end of the seed.
Importance of Micropyle to the Seed
1. Micropyle facilitates the entry of water and oxygen into the
seed during the seed germination.
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2. During germination, root emergesout through the micropyle.

84. Name and explain the mechanism by which seedsfrom hybrid plants
are developed that are ableto retain the desired hybrid character in
the progeny. (2011)

Name of Mechanism

* The mechanism by which seeds from hybrid plants are
developed isapomixis.

* Desired hybrid character is retained in the progeny.

Explanation

* |f seeds are produced from hybrid plants by apomixis, thereis
No segregation of character in the progeny.

* These seeds will maintain hybrid characters

* Thereisno need to produce hybrid seeds evewy year.

* Apomictic seeds can be used by farghers {0 raise new crops
year after year.

85. Mentionthelocation and functiol U&M inthemicrosporangium
of angiosperms. State the ck@ ic features of cells forming
this layer. (2011)
Location of Tapetum
Tapetum is located.4n the innermost wall layer of
mi crosporangium.
Itisfound ing@stothethird wall layer of the microsporangium.
Functions of Tapetum
1. TapetUm,feurishesthe devel oping pollen grains.
24t servesas atissue for meiocyte/spore nutrition
3. Tt praduces the foll owing substances:
* Enzymecallase
* Lipid rich ubisch granules
Characteristic Features of Cells Forming Tapetum
Cells of the tapetum possess dense cytoplasm.
Generally, they have morethan onenucleus.

86. State one advantage and one disadvantage of cleistogamy. (2012)
Advantages of Cleistogamy
1. Cleistogamy helpsin self-pollination of theflowers.
2. It producesassured seed-set, evenin the absence of pollinators.
3. Itdoesnot require external agentsfor pollination.
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4. It helpsin producing genetically pure line seeds.
Disadvantages of Cleistogamy
1. Continued self-pollination may lead to inbreeding depression.
2. Thereisno/minimal chancefor production of variations.

87. List the post-fertilisation events in angiosperms. (2014)
1. Petals, sepals and stamens of the flower wither off.
2. Endosperm deve opsfromthe primary endospermnucleus(PEN).
3. Zygote devel opsinto an embryo.
4. Ovule(s) develop into seed(s).
5. Ovary develop intofruit.

88. Name all the haploid cells present in unfertili ure embryo
sac of aflowering plant. Writethe total number Isinit. (2013)
Name of Haploid Cells
Haploid cells present in unfertilised ature embryo sac are the
following:
O Antipodal cells O Egocel
O Synergids
Total Numbersof Cells
Thereisatota of sevemycellsin the unfertilised mature female

gametophyte.
Antipodal cells£3
Synergids -2
Egg cdll -1
Centra/Call™> -1

.
89. Mentitn the reasonsfor differencein ploidy of zygoteand primary
endosperm nucleusin an angiosperm. (2010) Or
Angiosperm zygote is diploid while primary endosperm cell is
triploid. Explain (2013)

1. In angiosperm plants, two types of gametic fusions namely
syngamy and triplefusion take place in each embryo sac.

2. Occurrence of syngamy during zygote formation and triple
fusion during the formation of primary endosperm nucleus arethe
reasons for the difference.

3. A pollen tube dischargestwo non-motile male gametesinto an
embryo sac.
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4. One male gamete fuseswith the egg nucleusto form adiploid
zygote (2n). Thisiscalled syngamy.

5. The second male gamete fuses with two haploid polar nuclel
to form atriploid primary endosperm nucleus (3n) in the central
cell. Thisiscalled triplefusion.

6. Ploidy of zygote is thus diploid, whereas the ploidy of
endosperm nucleusistriploid.

90. Name the product of fertilisation that formsthe kernel of coconut.
How does the kernel differ from coconut water? (2012)
Product of Fertilisation
Primary endosperm nucleus (PEN) isthe produet of fertilisation
that formsthe kernel of coconut. It is triploid(3m)
Differences Between Coconut Kernel and ‘Goconut Water.

Coconut Kernel Coconut Water

1. Coconut kernel issolid in 1. Goganugwater isliquidin
nature. hature.

2. ltispresent inthe periphery, Mt s present in the centre of
of embryo sac. the embryo sac.

3. Formedasaresult of cdlulari- 3. Formed directly from the
sation of liquid endosperms primary endosperm nucleus

by free nuclear division.
4. Itiscelular endeSperm. 4. It isfree nuclear endosperm
91. Geitanog loweri ng plants are genetically autogamous, but

functioh oss-pollinated. Justify. (2013)

1M1 galtanogamous flowers, pollen grainsfrom theanther are

transferred to the stigma of another flower of the same plant.

2. Since the pollen grains come from the same plant, all the
offspring are genetically identical as obtained from autogamy.

3. Thereisno chancefor genetic variation in the offspring during
thispollination.

4. But, they are functionally cross-pollinated because pollens
are transferred to pistil of another flower.

92. Writethe cellular contents carried by the pollen tube. How doesthe
pollen tube gain entry into the embryo sac? (2012)
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93.

Cellular Contents

1. Pollen tube carries two male gametes.

2. The cytoplasm contains mitochondria, endoplasmic reticulum,
golgi bodies, lipid granules, RNA and polysaccharides.

Entry of Pollen Tube into the Embryo Sac

1. On reaching a suitabl e stigma, the pollen grain germinatesto
produce a pollen tube through one of the germ pores.

2. The contents of the pollen grain moveinto the pollen tube.

3. Thegenerative cell dividesinto two male gametesduring the
growth of pollen tubeinthe style or stigma.

4. Pollentube, after reaching the ovary, entersthe @vube through
the micropyle.

5. It then enters one of the synergids through the filiform
apparatus.

6. Thefiliform apparatus present at the Sypergidsguidestheentry
of pollen tube into the embryo sac.

How do plants produce seed w‘apomixis? Explain with the
help of an example. (2013) Or
Explain any two ways by which'apomictic seeds get devel oped.
(2013) N,
Apomixis

Apomixisisthe process of seed formation, without fertilisation.
It is a forpmof %asexual reproduction that mimics sexual
reproductieq.
There an€ several ways of devel opment of apomictic seeds.
* JarSomne species, a haploid cell in the gametophyte develops
into thé®mbryo without fertilisation. Example: Nicotiana tabacum.
* |n some plants, the megaspore mother cell undergoes mitosis
or a semi-meiosis.
* |t does not involve chromosomal segregation to form embryo
sac. Thisembryo sac containsadiploid egg cell.
* Theegg directly developsinto embryo without gametic fusion.
Example: Eupatorium.
* In some plants, nucellar cell ssurrounding the embryo sac start
dividing.
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* They protrudeinto the embryo sac and develop into theembryos.

* |t leads to the formation of more than one embryo.

* Itisreferred to as polyembryony or adventive embryony.
Examples: Citrusand Mango.

94. List the adaptivefeaturesof water pollinated plantslike Vallisneria.

(2013)

In Vallisneria, the female flowers reach the surface of water
by thelong stalk.

The male flowers release pollen grains on to the surface of
water.

Thepollen grains areweightless and hence carried pasSively by
water currents.

Some of them eventually reach the stigma Ohthefemaleflowers.

95. Why is emasculation of bisexual fl essary in the crop

improvement programmes? (201.3) =,

Emasculation isthe removakef ‘stamensfrom abisexual flower

without affecting the pistil.

It isnecessary in crop improvement programmes because of the
following reasons:

1. It avoids pollipatieny pollen of that flower.

2. It ensures poltination of theflower only by pollensof desired
variety.

96. Why sho reeder need to emascul ate abisexual flower? Mention
aco@g aflower where emascul ation isnot necessary. (2011)
Need to Emasculate a Bisexual Flower

Bisexual flowersneed to be emascul ated because of thefollowing
reasons:

To avoid pollination by pollen of that flower.

To ensurethe pollination of theflower only by pollen of desired
variety.

Conditions When Emasculation is not Necessary

1. When thereis no synchrony between pollen maturation and
stigma receptivity.

2. When the pollen has self-incompatibility.

3. If the female parent produces unisexual flowers.
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97. Write the importance of bagging of unisexual flowers in a crop
improvement programme. (2013)
Bagging is used in artificial hybridisation of plants for the
following purposes:
1. To ensure pollination by the desired pollen grains.
2. To prevent pollination by unwanted pollen.

98. (i) Given below isaT.Sof an apple. Identify A, B and C.
(if) Why is an apple categorised as afalse fruit? (2010)

(i) A-Thalamus
B - Seed
C - Endocarp
(i1) Appleis categorisad as afalsefruit becauseit developsfrom
ovary and other @ecessory floral parts such asthalamus.

99. How is p oCarpy different from parthenogenesis? Give an
example . (2013)
Refer. Q.No.74, Pg.No. 24
100. Why are some seeds of citrusreferred to as polyembryonic? How

are they formed? (2013)
Seeds of Citrus are Polyembryonic

Seedsof Citrusarereferred to as polyembryonic asthey contain
morethan oneembryoin a seed.
Formation of Polyembryonic Seeds
1. In Citrus, nucellar cells surrounding the embryo sac start
dividing.
2. They protrudeinto theembryo sac and devel op into the embryos.
3. Theseembryosare of different sizesand stagesof maturation.

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.2: Sexua Reproduction in Flowering Plants 55

4. Occurrence of morethan oneembryo in aseed isreferred as
polyembryony. Thismethod is called adventive embryony.
Example: Citrusand Mango varieties.

101. List the importance of seedsto mankind.

1. Seed isthe basis of our agriculture.

2. As the seeds store plenty of reserve foods, they can be
consumed asfood.

3. It is used as raw material for industrial production of
substances like, vegetable ail, biofuel etc.

4. Since mature seeds are dormant for some timegthey can be
stored to raise the next season crop.

5. Seeds can be used in crop improvement! beCause genetic
variability can beinduced by sexual reproduction:

6. Seeds are idedl for germplasm stor&ge through seed banks.

102. () Mention any four strategies ob@b?fl owering plants to
prevent self-pollination.
(b) Why is geitonogamy als@r to as genetical autogamy?
(2010)
(a) Strategies Adopted to Prevent'Self-pollination
Refer, Q.No.8, Pg.No. 4

(b) Geitonogamy Referred/as\Genetical Autogamy
1. Pistil of ope fower receives the pollen grains from other
flowers of the/sameplant.
2. The pellen grains are genetically similar because they come
fromtihe samneplant. Therefore, thisfusionisagenetical autogamy.

103.Write the'characteristic features of anther, pollen and stigma of
wind pollinated flowers. (2010)
Characteristic Features of Anther
1. Anthers are well exposed to air.
2. Anthersareloosely attached to the filament.
Characteristic Features of Pollen
1. Pollensarelight inweight, dry and small.
2. They arenon-sticky.
Characteristic Features of Stigma
1. Stigmaislarge and feathery.
2. They hang outside the flower.
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3. They can easily trap air-borne pollen grains.

104.(i) Write the characteristic features of anther, pollen and stigma of
wind pollinated flowers.
(it) How do flowersreward their insect pollinator? Explain (2010)
(i) Characteristic Features

Refer Q.No. 103, Pg.No. 34

(ii) Floral rewards
To sustain insects' visit, the flowers provide the following

rewardsto theinsects.
* Nectar
* Pollen grains
Nectar and pollen grains help the survival of thepallinators.

105. Draw aL ongitudinal Section (L S) of apost palligated pistil showing
c. Label filiform
male gametes and

Embryo sac
Filiform apparatus
Hilum
Male gametes
Fig.2.5: L.Sof Post Pollinated Pistil
106. Explain the characteristic features of flowersthat facilitate wind
pollination. (2011)
1. Flowers are small, colourless and inconspicuous. They have
nonectar to attract insects.
2. They arearranged compactly ininflorescence.
3. They havewell-exposed stamens. So, the pollens can beeasily
dispersed by wind.
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4. The pollen grains are light in weight and non-sticky so that
they can be transported in wind currents.

5. Thegtigmaislargeand feathery to easily trap air-bornepollen
grans.

6. In corn, tasselsare nothing but stigma and stylewhichwavein
the wind to trap pollen grains.

7. Rice, sugarcane, bamboo, etc. are examplesof wind pollinated
flowers.

107. Differentiate between geitonogamy and xenogamy in plants. Which
one between thetwo will lead to inbreeding depressi d why?

(2011) .(
Differences Between Geitonogamy and Xenogamy
Getonogamy Xenogamy

1. Geitonogamy istransfer of 1. Xenogamy iSthetransfer of pollen
pollen grainsfrom the anther graipsfrom anther to the
to the stigma of another stigima of a different plant.
flower of the same plant.

2. No genetic recombination. 2. Genetic recombination
takes place. alwaystakes place.

3. Produces genetically/Smilar 3. Produces genetically and
individuals. morphologically different

individuals.

Cause of Inbreeding Depression

Of thesetwo types of pollination, geitonogamy leads to

inbreeding depression.
Reason

1. Continuous self-pollination causes somekind of sterility in
the plants. Thisiscalled inbreeding depression.

2. Inbreeding depression causes reduced biological fitnessin a
given population.

108. Draw adiagram of avertical section of an anatropousovule of an
angiosperm. Label thefollowing parts.
(i) Hilum
(if) Micropyle
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(iii) Outer integument
(iv) Nucellus
(v) Embryo sac
(vi) Antipodals (2013)
Hilum(j)
Micropyle(ii)

Outer integume%ii)
@
N

Antipodals(vi)

Fig.2.6: Vertical ion of an Anatropous Ovule
109.(i) Mention the exi n or site in aflowering plant, where

thefollowing devélopmentstake place.
oropollenin

(2011)

(i) Sites of Developments

(a) Deposition of sporopollenin takes place in the outer wall
(exine) of pollen grains.

(b) Triplefusion takes placein the central cell of embryo sac.

(c) Release of male gametes takes place in the synergids of
embryo sac.

(d) Microsporogenesis takes place in the microsporangium of
anther lobes.
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(ii) Male Gametophyte of an Angiosperm

Vegetative cdll Exine

Generative cdl Intine

Fig.2.7: Male Gametophyte of an Angiosperm
110. (i) Giveoneexample each of albuminous seedsand no@umi nous

Seeds.
(if) Namethe parts of ovule and embryo sac of josperm that
developinto:

(a) Perisperm \'

(b) Seed coat

(c) Endosperm @'

(d) Embryonal axis (2010) = N_ N

(i) Examples of Albuminous Seeds
Maize and rice are exampl ésgfsa buminous seeds. They contain

plenty of endosperm in the&ymature seeds.
(ii) Examples Non-albuminous Seeds
Groundnut and péaare exampl es of non-albuminous seeds. They

contain no endaspermin the mature seeds.
(i) (@) Nugelhus of ovule devel ops into perisperm
(b) #mregument of ovule developsinto seed coat
(0).Central cell of embryo sac developsinto endosperm
(d)JFertilised egg of theembryo sac devel opsinto embryond axis.

111. Why areangiosperm antherscalled dithecous? Describe the structure
of its microsporangium. (2014)
Angiosperm Anthers
Angiosperm anther is bilobed and each lobe has two thecae

(pollen sacs). So, typical anther issaid to be dithecous.
Structure of Microsporangium
1. Microsporangiumisgenerally surrounded by four wall layers.
They arethefollowing:
* Epidermis
* Endothecium
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* Middle layers
* Tapetum.
2. The outer three wall layers are protective and help in
dehiscence of anther to release the pollen.
3. The innermost wall layer is the tapetum. It nourishes the
developing pollen grains.
4. Cells of the tapetum possess dense cytoplasm and generally
have morethan onenucleus.
5. Inner to the tapetum, there is amass of sporogenoustissue.
6. The cells of sporogenous tissue undergo mei ot@/ision to

form pollen tetrads. K
' Epidenfis

ped and explain how they help to encourage cross-
ion. (2014)
List of Out Breeding Devices

1. In some plants, pollen release and stigma receptivity are not
synchronised.

2. In some plant species, the anther and stigma are placed at
different positions.

3. Pollen self-incompatibility

Encouragement of Cross-pollination.

1. When pollen release and stigma receptivity are not

synchronised, either the pollen is released before the stigma

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.2: Sexua Reproduction in Flowering Plants 61

becomes receptive or stigma becomes receptive much before the
release of pollen.

2. When anther and stigma are placed at different positions, the
pollen cannot comein contact with the stigma of the same flower.
It prevents self pollination.

3. Self incompatibility isagenetic mechanism that prevents self-
pollen from fertilising the ovules. It is done by inhibiting pollen
germination or pollen tube growth in the pistil.

113. Explainany three advantagesthat seeds offer to angiosperms. (2014)

1. Seed production enablesthe plantsto tolerate climati ¢ stresses
in the form of dormant seeds.

2. Seeds have better adaptive strategiesyfordispersal to new
habitats and help the speciesto colonise infGthéwar eas.

3. As they have sufficient food resesves,young seedlings are
nourished until they are capable of photosynthesis on their own.

4. The hard seed coat provigdes protection to the young embryo.

5. Being products of sexual reproduction, they generate new
genetic combinations|eading tewariations.

114. (i) Explaintripl efus\(;@ugi osperms.
(if) Writethefate oduct of triplefusion in mature coconut
fruit. (2013)™\,

(i) Triplefusionjsthefusion of threehaploid nuclei inthecentra
cell of theffemale gametophyte.

Itinvelyesthefollowing events:

1. Inflewering plants, the pollen tube enters one of the synergids.

2. Thepollentube dischargestwo male gametesinto the cytoplasm
of the synergid.

3. One male gamete fuses with the egg nucleusto formadiploid
zygote (2n).

4. The second male gamete takes part in triple fusion. It fuses
with two haploid polar nuclei located in the central cell.

5. Itformsatriploid primary endosperm nudeus(3n) inthecentra cdl.

6. The central cell developsinto aprimary endosperm cell that
givesriseto atriploid endosperm (3n).
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(if) The primary endosperm cell dividesrepeatedly and formsa
triploid endosperm tissue.

Itinvolvesthefollowing events:

1. The primary endosperm nucleus (PEN) undergoes successive
nuclear divisionsto give rise to thousands of free nuclei.

2. This stage of endosperm development is called free-nuclear
endosperm.

3. Coconut water is a free-nuclear endosperm consisting of
thousands of free nuclei.

4. Subsequently, cell wall formation occurs and theggndosperm
becomes cdllular.

5.Asaresult of cellularisation, acelluar endogperm called white
kernel isformed along the periphery of the emlryo sac.

6. In mature coconut fruit, liquid endogpexmvis much reduced
but cellular endosperm isbulky.

115.(i) Describe endosperm develo ifreoconut.
(i1) Why istender coconut ered ahealthy source of nutrition?

(iii) How are peas differ rom castor seeds with respect to
endosperm? (2013) =y
(i) Endosperm Develgpmeént in Coconut:
Refer Q.No. 1144(i%),%¥Pg.No. 41
(i) Tender coconuit I'seonsidered a healthy source of nutrition asit
contains many seluble’'sugars, amino acids, fatty acids, vitamins
and minergls,
1145 €asily.digestible and absor bable by human intestine.

(iii) Difference Between Pea Seeds and Castor Seeds

Pea Seeds Castor Seeds
1. Peaseeds are non- 1. Castor seeds are albuminous
albuminous seeds seeds.

2. Endospermiscompletely | 2. Endosperm isnot completely
consumed during embryo consumed during embryo

devel opment. devel opment
3. Theseseedshaveno 3. These seeds have residual
residual endosperm. endosperm.
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116.L.Sof maizegrainisgiven below. Label thepartsA, B and Cinit.

(2012).

A - Scutellum
B - Coleoptile
C-Radicle

117. Differentiate between perisperm and endosperm giving one example
of each. (2012)

Perisperm Endosperm
1. Perispermistheresdual part | 1. Efdospenm isthe nutritive
of nucedllus of some plants. tisstie that feeds the
devel oping embryo.
2. lItispresent outsidethe 2. Itispresent insidethe
embryo sac. embryo sac.
3. Itisawaysdiploid. 3. Itistriploid.

4. Iltisformed beforefertilisation. | 4. Itisformed after fertilisation.
5. ltisformedfromgroundtissue. | 5. Itisformed from primary
endosperm nucleus.

6. It servesasadditional 6. Itisthemain nutritivetissue.
nutritivetisste.

7. Itiswstally hard 7. Itisusualy soft
Example - Pepper Example - Coconut kernel

118. Writethe mode of pollinationin Vallisneriaand water lily. Explain
the mechanism of pollination in Vallisneria. (2013)
Mode of Pollination in Vallisneria
Mode of pollination in Vallisneria is hydrophily or water
pollination.
Mode of Pollination in Water Lily
Mode of pollination in water lily is entomophily or insect
pollination.
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Mechanism of Pollination in Vallisneria
Refer. Q.No.14, Pg.No.11

119. Explain the process of artificial hybridisation to getimproved crop
variety in:
(i) plants bearing bisexual flowers

(i) female parent bearing unisexual flowers. (2010)
(i) Plant Bearing Bisexual Flower

Bisexual flowershave both anther and pistil inthe sameflower.
Emasculation is done to remove stamens from the bisexual
flower without affecting the pistil.
It is done before the anthers dehisce.
Emasculated flowers are bagged to prevent goptamination.
Pollen grainsfrom desired variety are colle¢ted.and dusted over
the pistil of the emasculated flowers.
After dusting the pollen, the flowersTarewrapped in polythene
bag.
Itensuresthepallination of theflewer oty by pollen of desired variety.
(ii) Female Parent Bearing Unisexual Flowers.
For artificial hybridisation fsplants bearing unisexual flowers,
emasculation is not pecéssary.
Bagging has to be danebefore the flower opens.
When the stigma begomes receptive, pollination is carried out.
Pollen grainsfromdesired variety are collected and dusted over
the pistil of the female flowers.

After, dugting the pollen, the flowers are wrapped in polythene
bag.

120. Expl ainthe process of emascul ation and bagging of flowers. State
their importance in breeding experiment. (2012)
Process of Emasculation and Bagging of flowers
Refer Q.No. 119 (i) , Pg.No . 43
Importance of Emasculation
Refer Q.No. 95, Pg.No .32
Importance of Bagging

Refer Q.No. 10, Pg.No . 5 (Notesunder ‘Usein plant Breeding
Programme’.

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.2: Sexua Reproduction in Flowering Plants 65

121.(i) In plant breeding experiment, pistilate flowers are not
emasculated, but still bagged. Explain.
(if) Why are out breeding devices developed by some flowering
plants? (2012)
(i) Emasculationistheremoval of ssamensfrom aflower without
affecting the pistil.
Pistilate flowers have no stamen. So, there is no necessity for
emasculation.
But, these flowers have to be bagged to prevent the entry of
unwanted pollens.
Pollen grainsfrom desired variety are then collectedand dusted
over the pistil of these flowers.
After dusting the pollen, the flowers are agamgbagged using
polythene bag.
O Itensuresthepallination of theflowersonly withthedesired pollen.
(ii) Out breeding devices are devel oped by someflowering plants
to prevent self-pollination.
Majority of flowering plants produce hermaphrodite flowers.
Pollen grains are likely toxcome in contact with the stigma of
the same flower.
Continued self-pohlinatian results in inbreeding depression.
So, flowering prantSshave developed many mechanisms to
discourage self-pelhination and to encourage cross-pollination.

122. With the hel plef an example each, explain thefollowing: Apomixis,

parthen , polyembryony. (2012)
Apomixis
Refer Q.N0.93, Pg.N0.31
Parthenocarpy
Parthenocarpy isthe development of fruitswithout fertilisation.
Example- seedless grapes.

Embryo development does not occur intheovule.
No seed production occursin such fruits.
It can beinduced artificialy by spraying somehormones (2,4 - D)
at theflowering stage.
Polyembryony
Occurrence of more than one embryo in a seed is referred as
polyembryony. Thismethod isal so called adventive embryony.
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Example- Citrusand mango varieties.

Here, nucellar cells surrounding the embryo sac start dividing,
protrude into the embryo sac and devel op into the embryos.

Therefore, many embryosof different sizesand shapesarefound

when aseed is squeezed.

123. Explain how false, true and parthenocarpic fruitsare different from
each other. Give one example of each. (2012)

Falsefruits Truefruits Parthenocar picfruits
1. Falsefruitsare | 1. Truefruitsareformed | 1. PartheneCarpic
formed after after fertilisation fruits@reformed
fertilisation withoutfertilisation
2. Fruitsare 2. Fruitsaredeveloped | 2:Frtitsare devel oped
developed from fromtheovaryalone. [ “from the ovary
the ovary and without fertilisation
other parts of the of ovules.
flower.
3.Thesefruitshave | 3. Thesefruitshave 3. Thesefruitsare
seeds. seeds. seedless.
Example: Apple Example: Mango Example: Banana

124. Draw atransverse sectiona view of an appleandlabel thefollowing
parts along withthetechnical names.
(i) Edible pant
(i) Encloses the embryo
(il yFormsithe fruit wall (2013)
(Ediblepart) Thdamus
Seed

(Enclosestheembryo) Endocarp
(Fruitwal) wm esocarp

Fig.2.9: T.SView of an Apple

125. Double fertilisation is reported both in the plants of castor and
groundnut. However, mature seeds of groundnut are non-
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abuminousand castor area buminous. Explain the post fertilisation
events responsible for it. (2015)

Mature seeds of groundnut are non-albuminous and castor are

albuminousbecause of differencein their post fertilisation events.
Post-fertilisation Events in Groundnut

1. In non-albuminous seeds, primary endosperm nucleus is
formed as aresult of triplefusion.

2. The primary endosperm nucleusremainsin the central cell.

3. The nucleus undergoes free mitotic divisions to produce
thousandsof free nuclel.

4. After free nuclear division, cytokinesis takes pla€elbetween

thenuclei.

5. Cellularisation takes place at the micropylat end or chalazal
end alone. Asaresult, triploid endosper m¢(3r) s formed.

6. The endosperm does not grow arquadthe embryo.

7. 1t seemsto be asmall piece of tisstieat these poles.

8. In the mean time, embrya.devel ops from the zygote.

9. The endosperm iscompletel yiused by the devel oping embryo
before attaining seed maturity.

10. No remnant of thefeadosperm isretained in the mature seeds.

11. So, seeds of groundnut are non-albuminous.

Post-fertilisation Events)in Castor

1. In albumirousseeds, primary endosperm nucleusisformed
asaresult of thiple fusion.

2. Jhe pumeary endosperm nucleusremainsin the central cell.

38JEYNuUCcleus undergoes free mitotic divisions to produce
thousamds of free nuclei.

4. After free nuclear division, cytokinesis takes place between
thenuclei.

5. Céllularisation takes place from the periphery to the centre.

6. Asaresult, triploid endosperm (3n) isformed.

7. The endosperm then grows and occupies alarge part of the
ovule.

8. Inthe mean time, embryo devel opsfrom the zygote.

9. A part of endosperm s consumed for embryo development and
therest isretained in the mature seeds.
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10. So, seeds of castor are albuminous.

126. (a) Draw alabelled diagram of L.Sof flower to show the growth of
pollen tube reaching the egg apparatus.
(b) Pistil of aflower does not accept pollen from any plant other
thanitsown kind. How doesit happen? Explain:
(c) What is syngamy? (2009)

(a) L.S. of Flower

Fig.2.10: L.Sof~Flower
(b) Prevention of Pollen from Other Rlant
Pistil of flower does not accept pollen from plants other than its
own kind dueto pollen sélffacompatibility.
(b) Explanation
1. After pollinatign, Sore kind of interactionstake place between
the pollens and,piStil*
2. The pigtilhas the ability to recognisethe pollen, whether itis
of the righit #ype (compatible) or of the wrong type (incompatible).
3{Theabitity of the pitil to recognise the pollen and accepting
or rejeeting it, isthe result of an interaction between the chemical
components of pollen grain and the pistil.
4. 1f itis of the right type, the pistil acceptsthe pollen.
5. It promotespost-pollination eventsthat |ead to fertilisation.
6. If the pollen isof thewrong type, the pistil rejects the pollen
7. Thisisdone by preventing pollen germination on the stigma

or the pollen tube growth in the style.
(c) Syngamy
Thefusion of amaegametewith thefemal e gamete (egg) iscalled

syngamy.
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Asaresult of syngamy, adiploid zygote isformed.
The zygote devel opsinto an embryo.

127.(i) Coconut palm ismonoecious, while date palmisdioecious. Why
arethey called so?
(i1) Draw alabelled diagram of sectional view of amature embryo
sac of an angiosperm. (2014)

(1) Coconut palm is called monoecious because both male and
female flowers are borne on the same plant. This plant bears
bisexual flowers.

Date pam is called dioecious because male flowers are borne
on male plant and female flowersareborneon femal e plants. This
plant bears unisexual flowers.

(i) Chaaza end
- Antipoda's

Polar nucl?l

Egg
Synergids
Filiform apparatus

M |cropyl arend
Fig.2.11/Mature’Embryo Sac of Angiosperm
128.(i) Whygdoe, ndosperm development precede the embryo
d In angiosperm seeds? State therole of endospermin
ab Sseeds.
(i) Describe with the help of threelabelled diagramsthe different
embryonic stages that include the mature embryo of dicot plants.
(2014)
(i) Embryo Development in Angiosperm Seeds
In angiosperm ovules, endosperm development precedes the
embryo development.
Thisisbecausefully or partialy devel oped endospermisrequired
to nourish the developing embryo.
In the ovule, both syngamy and triple fusion take place
simultaneously.
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The syngamy resultsintheformation of azygoteandtriplefusion
resultsin the formation of a primary endosperm cell (PEC).
Immediately after triple fusion, the primary endosperm cell
developsinto atriploid endosperm.
Endospermisanutritivetissuefor the devel oping embryo.
Without endosperm, thereis no embryo development.
S0, the zygote remains dormant and waits for the development
of endosperm.
After theformation of endosperm, zygote devel opsinto embryo.
(i) Role of Endosperm in Albuminous Seeds
O In albuminous seeds, endosperm stores starcht andifats.
O It servesasnutritivetissue for embryo devetepment fromthe
diploid zygote.

O Itaso providesnutrition to embryo durfag'Seed germination.
(ii) Stages of Embryo Development

The zygote undergoes repeated mitoticdivisionsand givesrise
to aproembryo.

The proembryo devel opsinto aglGbular embryo.

Theglobular embryo then dewelopsinto aheart-shaped embryo.

It finally developsinto atmature embryo with cotyledons.

Suspensor—;'g
3 ' —Radide

L
11 ey
e

& (& gy &
Al ; L £ > Cotyledon

Alumde
Globular Embryo Mature Embryo
Fig.2.12: Sages in Embryo Devel opment

129.(i) Explain the phenomenon of doublefertilisation.
(i) Draw alabelled diagram of atypica anatropousovule. (2014)
(1) Inangiosperm plants, two typesof gametic fusionstake place.
They are syngamy andtriplefusion.
So, thistype of gametic fusion is called doublefertilisation.
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A pollen tube discharges two non-motile male gametes into an
embryo sac.

One male gamete fuses with the egg nucleusto form adiploid
zygote (2n). Thisiscalled syngamy.

The zygote later developsinto an embryo.

The second male gamete fuses with two haploid polar nucle to
formatriploid primary endosperm nucleus(3n) inthe central cell.

Thisis called triple fusion. This involves the fusion of three
haploid nucle.

The central cell then developsinto aprimary endasperm cell.

Thisgivesriseto atriploid endosperm (3n).
(i) Hilum

Funide
/ Micropyle

/ Micropylakpale
/ Outexfintegument

/J Anhenintegument
Nueellus
’ — Embryo sec

Chdazd pole

Fig2.13» Astypical anatropous ovule

130. (i) Expl ai@ffverent ways by which apomictic seeds can devel op.
(i) elled mature stage of a dicotyledonous embryo

(iii) on one advantage of apomictic seedsto farmers.(2014)
(i) Development of Apomictic Seeds

Refer.Q.No. 93, Pg.No.31
(if) ¢

Fumule
Fig.2.14: Mature Sage of Dicotyledonous Embryo
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(iii) Advantage of Apomictic Seeds to Formers
Refer.Q.No. 18 , Pg.No0.9 (Notes under * Importance of
Apomixis)

131. Explainwith the hel p of |abeled diagram the devel opment of mature
embryo sac from a megaspore mother cell in angiosperm (2009,

2010, 2012) Or
(i) Describe in sequence the process of megsporogenesis in
angiosperms.
(i) Draw the 7-celled structure formed and | abel the different cells.
Or
How does the megaspore mother cell develop i elled 8-
nucleate embryo sac in angiosperms? Draw all diagram of
mature embryo sac. (2012) Or Xan
(1) Describethe process of megasporog giosperm, until
8-nucleate stage.

(i1) Draw thelabelled structure of r ryo sac. (2014)
Megasporogenesis

The process of formation{of megaspores from the megaspore
mother cell is called megasporegenesis.

A singlemegaspore miciher cell (MM C) devel opsinthe nucellus
at the micropylar region of=Ovule.

The MM C undexgoes meiosis| to form 2 haploid cells. These 2
haploid cells undergomneiosis || to form 4 haploid megasporesin
alinear row.

Three megaspores degenerate and oneremainsasthefunctional
megaspere.

ThesquCleus of thefunctional megasporedividesmitotically.

It formstwo nuclel which moveto the opposite poles, forming a
2- nucleate embryo sac.

Two more sequential mitotic nuclear divisions take place. It
resultsin the formation of the 4-nucleate and later, the 8-nucleate
stages of the embryo sac.

These mitotic divisions are free nuclear.

After the 8-nucleate stage, cell wallsarelaid down leading to the
organisation of the typical female gametophyte or embryo sac.

Six of theeight nuclei are surrounded by cell wallsand organised
into 6 cells.
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Theremaining cytoplasm formsalarge central cell.

Three cells are grouped together at the micropylar end and
constitute the egg apparatus. The egg apparatus consists of two
synergids and one egg cell.

The synergids have special cellular thickenings called filiform
apparatus at the micropylar tip.

Filiform apparatus guidesthe pollen tubesinto the synergid.

Threecellsareat thechalazal end and are called theantipodals.

Theremainingtwo nucle, caled polar nuclei, are situated below

the egg apparatusin thelarge central cdll.
Thus, atypica angiosperm embryo sacis8-nuc e@%cel led.

>{ /
§

¢ Filiform
Micropylar end goparatus

Fig.2.14: Sages of Megasporogenesis

132. (i) Describethe processof syngamy and triplefusion in angiosperm.
(i) Explain the development of fertilised egg up to mature embryo
inadicot plant. Draw amature dicot embryo. (2011)

(i) Syngamy

A pollen tube discharges two non-motile male gametes into an
embryo sac.

Syngamy is the union of a male gamete with egg to produce a
zygote. The product of syngamy isdiploid (2n).
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The zygote devel opsinto an embryo.
(i) Triple Fusion
Thefusion of amalegamete with two polar nuclei iscaledtriple
fusion.
The product of triple fusion is a primary endosperm nucleus
(PEN). Itistriploid.
It is present inside the central cell.
The central cell then develops into a primary endosperm cell
that givesriseto atriploid endosperm (3n).
(ii) Embryo Development
Thefertilised egg is called zygote.
The zygote undergoesrepeated mitotic division and giwesriseto
aproembryo.
The proembryo devel opsinto aglobular gmbryoe.
The globular embryo then devel opsinto@heart-shaped embryo.
The heart-shaped embryo final ly deelopstpto amature embryo

with cotyledons.
Mature Dicot Embryo

N\
Suspensar
e 2y,
Radide

-------

Fumule .
Fig.2.15: Mature Dicot Embryo

133. (i) Draw diagrammatic sectional view of amature anatropousovule
and label thefollowing partsinit. (2013)
(a) That developsinto seed coat.
(b) That devel opsinto embryo after fertilisation
(c) That devel opsinto endosperm in albuminous seed
(d) Through which the pollen tube gains entry into the embryo sac.
(e) That attachesthe ovuleto placenta.
(i) Describethe characteristic feature of wind-pollinated flowers.
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L ——— Funide(9

Micropylar pole(d)

(b) Eqg / B Outer integumert @
(c) Secondary ( — |nner integument g
nuclei (c) : 1

X

Fig.2.16: Mature Anatropous Owule @
(ii) Characters of Wind Pollinated Flowers @
Refer Q.N0.106, Pg.N0.35 \
134. (i) Draw alabelled schematic diagram g
amature anther of an angiosperm pla

(ii) Describe the characteristie/fes
flowers. (2013)
(M C )

% ansverse section of

()

Ures of insect pollinated

Epidermis
Endothecium
Middle layers
Microspore
[] mother cell

Fig.2.17: Mature anther of an angiosperm plant.

(ii) Characteristic Features of Insect Pollinated Flowers:
1. Mgority of insect-pollinated flowers are large and showy.
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2. If the flowers are small, a number of flowers are clustered
into an inflorescence to make them conspicuous.

3. Insects are attracted to flowers by colour and/or fragrance.

4. Theflowers pollinated by fliesand beetles secretefoul odours
to attract them.

5. Nectar and pollen grains are present in the flowers.

6. Pollen grains have sticky surface due to exine and stigma is
sticky due to mucilage.

7. The body of the insect getsacoating of pollen grainswhen it
visitstheflowers.

8. When theinsect carrying pollen onitsbody comesin contact
with the stigma of another flower, it brings abouiqaoNination.

135.(i) Draw adiagram of amature embryo sac giospermand
label the following partsinit. (2013)
(@) filiform apparatus (b) sy
(c) central cell
(e) polar nuclel ) antipodals
(it) Write the fate of egg cel olar nuclei after fertilisation.

@) Chalzzal end

ot

| _Polar nucle (e)
— Centrd cdll (c)

— Egg(d)

Synergids(b)
Filiform apparatus(a)

Micropylar end

Fig.2.18: Mature Embryo Sac of Angiosperm

(ii) Fate of Egg and Polar Nuclei
One male gamete fuses with the egg nucleus to form adiploid
zygote (2n).
Thezygotelater devel opsinto an embryo.
The second male gamete fuses with the polar nuclei to form a
primary endosperm nucleus (PEN) inside the central cell.
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The central cell carrying the primary endosperm nucleus gives
riseto atriploid endosperm (3n).

136.(i) How does microspore mother cell develop into pollen grainsin
angiosperms? Or
(i1) Describe the structure of a mature pollen grain and draw a
labelled diagram of its 2-celled stage. (2013)

(1)1. Asthe anther devel ops, the cells of the sporogenous tissue
directly function asmicrospore mother cellsor pollen mother cells
(PMC).

2. The PMCs have protoplasmic connections withiother PMCs
and with tapetal cells.

3. Each pollen mother cell undergoes meigti ¢ division.

4. As aresult each PMC givesrise to aghuster of four haploid
cellsin the form of a microspore tetrad,

5. Inthe microsporetetrad, all the pollemgrains areindependent
from one another. They are not suwfoumded by callosewall.

6. The processof formatiof of microsporesfrom apollen mother
cell through meiosisis calledmigcrosporogenesis.

7. As the anthers matwre and dehydrate, the microspores
dissociate from one angther and develop into pollen grains.

(ii) Structure of pollen grains

1. Pollen graims,are-generally spherical measuring about 25-50
micrometersin diameter.

2. It hag’@itwe-layered wall.

34he hard outer layer called the exine is made up of
sporapollenin.

4. Sporopolleninis one of the most resistant organic materials.

5. The exineexhibitsafascinating array of patternsand designs.

6. Exine of pollen grains has prominent apertures called germ
pores where sporopollenin isabsent.

7. Theinner wall of the pollen grainiscalled theintine. Itisa
thin and continuouslayer made up of cellulose and pectin.

8. The cytoplasm of pollen grain is surrounded by a plasma
membrane.

9. When the pollen grain matures, it contains two cells, the
vegetative cell and generative cell.
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Vepetative odl| Exine

Generative cdll Intine

10. The vegetative cell is bigger. It has abundant food reserve
and alargeirregularly shaped nucleus.

11. The generative cell is small and floats in the eytoplasm of
thevegetative cell. It isspindle shaped with densegytoplasm and a
nucleus.

12. The generative cell divides mitoticaltysinte two non-motile
male gametes. So, there are three cell s thepollen grain.

137.Why is fertilisation in angiosperms’referred to as double

fertilisation? Mention the ploidy oficellsinvolved. (2012)
Fertilisation'in Angiosperms
Refer Q.N0.68, Pg.N0.23
Pleidy ofCells Involved

Male gametes arg raplaid (n).

Egg cell ishaploid (m).

Polar nuclei=arehaploid (n)

Central gell\carrying the polar nuclei is diploid (2n). Zygoteis
diploie(2n)

Pri@ry endosperm nucleusistriploid (3n).

138.(i) Why isthe process of fertilisation in angiosperms referred to
asadoublefertilisation?. Explain.

(i) Draw adiagram of angiospermic embryo sac wherefertilisation
isjust completed. Label thefollowing parts:

(a) Micropylar end of embryo sac

(b) The part that devel opsinto embryo

(c) The part that devel opsinto endosperm

(d) The degenerating cell at the chalazal end.

(iii) Draw alabelled diagram of globular embryonic stage of an
angiosperm. (2011)

For full book order online at www.saraspublication.com/shop



Sample Chapters shop online at www.saraspublication.com/shop

CH.2: Sexua Reproduction in Flowering Plants 79
(i) Double fertilisation

Refer. Q.N0.68, Pg.N0.23
(ii) (@ Micropylar end

"3

(b) Zygote (2n)

(c) Primary endosperm

i e — Hasohd &l
. Sugpensor

Embryo

139. (i) Namethestru s Which the parts“A” and “B” showninthe

diagrambelo ively developinto.
(ii) Explaintheprocess of development which “B” undergoesin

albumin exal buminous seeds. Give one example of each of
th (2011)

(i) Part A iszygotethat devel opsinto embryo and part B isprimary
endosperm nucleuswhich developsinto endosperm.
(i) Endosperm Development

Refer.Q.N0.125, Pg.N0.46
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140.(1) Draw a diagram of an enlarged view of T.S of one micros-
porangium of an angiosperm and label thefollowing parts.
(a) Tapetum (b) Middlelayer
(c) Endothecium (d) Microspore mother cell
(if) Mention the characteristic features and functions of tapetum.
(iii) Explain thefollowing, giving reasons:
(a) Pollen grainsare well preserved asfossils.
(b) Pollen tablets are in use by people these days. (2011)

(1
Endothecium(c)
Middle layers(b)

Microspore

Tapetumi(@)

Fig.2.21: T.S of Microsporangium of an Angiosperm

(ii) Characteristic Features of Tapetum
O Tapetumisthe™nefmost wall layer of microsporangium.

O Ceéllsof the tapaium possess dense cytoplasm.
O They contaim merethan onenucleus.

(ii) Functions of Tapetum
1. Tapetam mourishes the developing pollen grains.

2 Jt'seCrietes enzymes and hormones.

3.t secretes special proteins for pollen to recognise
compatibility.
(iii)(a) Pollen grains as well Preserved Fossils

Refer Q.No. 30, Pg. No.15

(b) Pollentablets arein use by people these days because of the
following reasons:

1. Pollen grainsarerich in nutrients.

2. They are used asfood supplements.

3. Pollen consumption has been claimed to increase the
performance of athletes.

4. They boost theimmune system.
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5. They act asantioxidant.

141.(i) Differentiate between autogamy, geitonogamy and xenogamy.
(i) Explain the eventsthat occur during pollen-pistil interaction.

(20112)
(i) Differences between Antogamy, Geitogamy and Xenogamy
Autogamy Geitonogamy Xenogamy
1. Transfer of pollen 1. Transfer of pollen |1. Transfer of pollen
gransfromtheanther gransfromtheanther |  grainsfrom anther
to the stigma of the to the stigma of to the stigma of a
same flower. another flower of differeénisplant.

2. Flowersrequire
synchrony inpollen
release and stigma
receptivity.

. Flowersdo
not open.

. Noneedfor polli-
nating agency.

. It producesa
assured seed sets

. No genetic resgm?
bination.

. Proddce genetically
and morphologically
similar individuals.

the same plant.
2. Howersdonotrequire
synchrony in pollen
release and stignia
receptivity.

3. Flowers opento
expose stamens and
stigma

4. Pellinating agency
[srequired.

3y No assured seed =t

6. No genetic recom-
bination.

7. Produce genetically
and morphologically

smilar individuas.

2, Hewersdo not
reguiresynchrony
In pollen release and
stigmareceptivity.
3.Flowers open to
expose stamensand
stigma.
4. Pollinating agency
isrequired.
5. No assured seed
set
6.Genetic recombinat-
ion isalways present.
7.Produce genetically
and morphologically
differentindividuds.

(ii) Events that occur during pollen-pistil interaction:

Refer Q.No. 126(b), Pg. No.47 (Notesunder * Explanation’)

142.(i) Explain the characteristic features of wind pollinated flowers.
How are insect pollinated flowers different from them?
(i1) Explainthemutually rewarding rel ationship between Yuccaplant
and species of moth. (2011)

(i) Characteristics of Wind Pollinated Flowers

Refer. Q.No. 106, Pg.No. 35
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Difference Between Insect Pollinated and Wind Pollinated Flowers
Insect Pollinated Flowers Wind Pdllinated Flowers
1. They havebright 1. They havedull coloured,
coloured, large petals. small petals.
2. Nectar and scent are 2. Nectar and scent are absent.

present to attract insects.
3. Pollen grains are often sticky | 3. Pollen grains are not sticky

to bind to insects. and light in weight.

4. Anthersarefirmandlieinside| 4. Anthersare loosely attached
flower. and dangle out,

5. Stigmaisnot feathery. 5. Stigmaisfeathery to trap

atmosphericgollens.
6. Stigmaliesinside the flower. | 6. Stigmahangsoutside.

(ii) Relationship between Yucca plant and Species ofMoth

1. Yucca plant rewards the mathsay previding safe placeto lay
€ggs.

2. The moth depositsits eggs infthe locule of the ovary.

3. Theflower, inturn, gets pelinated by the moth.

4. Thelarvae of the métircome out of the eggs asthe seeds start
developing.

5. Thus, thereisamutually rewarding rel ationship between Yucca
plant and the motht

6. Both species,(moth and the plant) cannot complete their life
cycleswithout each other.

143. Ex@ﬁﬁl efertilisation and trace the post-fertilisation events
Insequentia order leading to seed formationintypical dicotyledonous
plant. (2010)

Double Fertilisation
Refer. Q.N0.68, Pg.N0.23
Post-fertilisation Events
After double fertilisation, post fertilisation events occur in the
following order:
Endosperm devel opment — Embryo devel opment — Seed formation
1. Endosperm devel opment precedes embryo development.
2. The primary endosperm cell divides repeatedly and forms a
triploid endosperm tissue.
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3. Thecells of thistissue arefilled with reserve food materials
and are used for the nutrition of the devel oping embryo.

4. The zygote undergoes repeated mitotic divisonsand givesrise
to aproembryo.

5. The proembryo developsinto aglobular embryo

6. The globular embryo then develops into a heart-shaped
embryo.

7. Thisfinally devel opsinto amature embryo with cotyledons.

8. Asthe embryo devel ops, the ovule becomes a seed and ovary
becomes a fruit.

144.Explain the development of zygoteinto an embry: %pri mary
endospermic nucleusinto an endospermon af embryo sac
of adicot plant. (2011)

Embryo Developme
1. The zygote undergoes mitotic di form two unequal

cells.

2. The cell situated near [ vlie islarger in size and is
called basal cell.

3. Thebasal cell develgpsinto asuspensor.

4. Thecell away f icropyleissmall insizeandiscalled
terminal cell.

5. The termi
givesriseto
6. The

%undergoes repeated mitotic divisions and
0.

ryo developsinto aglobular embryo.

.‘.
©

!

- y / Suspensor
L Raide
Zygote Globular & £ Cotyledon
Embryo  Heart-shaped Pumude /55 Matureembryo

Fig.2.22: Development of an Embryo

7. The globular embryo then develops into a heart-shaped
embryo.

8. The heart-shaped embryofinaly devel opsinto amatureembryo
with two cotyledons.
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9. A typica dicotyledonous embryo consists of an embryonal
axisand two cotyledons.

10. The portion of embryonal axisabovethelevel of cotyledons
is the epicotyl. It terminates with the plumule.

11. The cylindrical portion below the level of cotyledons is
hypocotyl.

12. The hypocotyl terminates at itslower end in theradicle.

Endosperm Development

Endosperm devel opment precedes embryo devel opment.

The primary endosper m nucleus undergoes successive nuclear
divisionsto giveriseto thousands of free nuclei. @)

The number of free nuclel formed before cell ul( nvaries
greatly. @a
This stage of endosperm devel opment i& free-nuclear

endosperm.
Subsequently, cell wall formation ge d the endosperm
becomes cellular. ()

145. (i) Draw alabelled| @‘d view of an albuminous seed
(ii) How are seeds ad eousto the flowering plants? (2010)
(i) Sectional View of Alb( @

Shoot apica
merigem

Fig. 2.23: Longitudinal section of Castor seed (Albuminous Seed)
(if) Advantages of Seeds
Ref.Q.No. 113, Pg.No. 40

146. (i) Geitonogamy isfunctionally across pollination, but genetically
similar to autogamy. Explain.
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(i) Why do flowering plants devel op out breeding devices? Explain
any three such devices deve oped by flowering plants. (2010)
(i) Geitonogamy is Functionally Cross Pollination
Ref.Q.No. 91, Pg.No. 30
(ii) Reasons for Developing Out Breeding Devices

Majority of flowering plants produce hermaphrodite flowers.

So, pollen grainsarelikely to comein contact with the stigma of
thesameflower.

Continued self-pollination results in inbreeding depression.

So, flowering plants have devel oped many mechanisms (devices)
to discourage self-pollination and to encourage cross pellination.

(ii) Out breeding devices

1. In some plants, pollen release and stigmafeegptivity are not
synchronised.

The pollen is released before the stigmia becomes receptive or
the stigma becomes receptive much béf are the release of pollen.

2. In some other species, thesagnthgand stigma are placed at
different positions. So, the palfén cannot comein contact with the
stigma of the same flower.

3. Thethird deviceto preventinbreeding is self-incompatibility.
Thisisagenetic mechaniSatthat prevents self-pollen (from the same
flower or other flowers Of,the same plant) from fertilising the ovul es.

Thisisdoneby,irnhibiting pollen germination or pollen tube growth
inthe pistil.

4. Anotherdevice to prevent self-pollination is the production
of unisexual fhowers.

If.bethymale and femal e flowers are present on the same plant
(monoeerous), it prevents autogamy but not geitonogamy.

If male and female flowers are present on different plants

(dioecy), it prevents both autogamy and geitonogamy.

147. Givereasons, why?
(1) Most zygotesin angiospermsdivide only after certain amount
of endosperm isformed.
(i) Groundnut seedsare exabuminousand castor seed area buminous.
(iif) Micropyle remains as a small porein the seed coat of a seed.
(iv) Integuments of an ovule harden and thewater content ishighly
reduced asthe seed matures.
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(v) Applesand cashew nutsare not called truefruits. (2011)

(i) Endospermisanutritivetissue for the devel oping embryo.

Without endosperm, thereis no embryo devel opment.

S0, most zygotesin angiospermsdivideonly after certain amount
of endosperm isformed.

(if) Groundnut seeds are exalbuminous and castor seeds are
albuminous because in groundnut, the endosperm is completely
used during the embryo devel opment in the seed.

But, in castor seeds, a part of endosperm isleft unused in the
mature seeds.

(iif) Micropyleremainsasasmall porein the see@ ¢eatof a seed
because it facilitates the entry of water and oxygemninto the seed
during seed germination.

(iv) Integumentsof ovules harden and watereontent isreduced
asthe seed matures because the hard sege,coat/protectsthe embryo
inside and the reduced water content 'hélps the seed to have slow
rate of metabolic activities.

Thisforcesthe embryo to enter & State of dormancy.

(v) Applesand cashew nutStaré not called truefruits becausein
both the cases, the edildle’portion develops from thalamus, in
additiontotheovary,

148.A flower of plant following the process of sexual
reproducti o@c 240 viable seeds. Answer the following
question% reasons:

(1) | minimum number of pollen grains that must have
been ed inthe pollination of its pistil?
(i1) What would have been the minimum number of ovules present
inthe ovary?
(iii) How many megaspore mother cellswereinvolved?
(iv) What is the minimum number of microspore mother cells
involvedinthe above case?
(v) How many male gameteswereinvolved in the case? (2015)

(1) As 240 viable seeds are produced from afruit, the minimum

number of pollen grainsthat must have beeninvolved inthe pollination
of its pistil are 240.
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Each pollen grain can fertilise one ovule that in turn develops
into a seed. So, a minimum of 240 pollen grains are required to
fertilise 240 ovules.

Each pollen grain producestwo male gametes, of which onefuses
with the egg to form zygote and the other fuses with secondary
nucleus to form endosperm mother cell. Hence, one pollen is a
must to fertilisean ovule.

(i1) Theminimum number of ovules present inthe ovary would
have been 240 sincethe fruit had produced 240 viabl e seeds.

Each ovule after fertilisation becomes a viable seed. So, a
minimum of 240 ovulesisamust.

(iii) 240 megaspore mother cellswere involvedin thé pistil.

Each megaspore mother cell undergoes mei0siSgo give rise to
four megaspores. Of these, only one megaspoxeistunctional and
the other three megaspores degenerate, Only the functional
megaspore gives rise to an embryo sag.

(iv) Theminimum number of mic€respere mother cellsinvolved
inthe above case would be 60t

Each microspore mother cell undergoes meiosis and gives rise
to four pollen grains. Each pollen grain can fertilise an ovule.

Hence, to fertilise 240,p0llen grains, 60 microspore mother cells
arereguired.

(V) Thenumberofmal e gametesinvolvedinthiscasewoul d be 480.

Tomato is arangioSperm where doublefertilisation istherule
during sexual reproduction.

Eaelpolfemgrain produces apollen tube that grows and enters
the emlbryo sac.

Insidethe embryo sac, the pollen tube rel easestwo male gametes.

One mal e gamete fuseswith the egg to form zygote and the other
male gamete fuses with secondary nucleus to form endosperm
mother cell.

Since two male gametes are required to fertilise an ovule, 480
male gametes are required to fertilise 240 ovules.

149. (i) Plan an experiment and prepare a flow chart of the steps that
you would follow to ensure that the seeds are formed only from
the desired set of pollen grains. Namethe type of experiment that
you carried out.
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(if) Write the importance of such experiments. (2015)
(i) Flow Chart of Breeding Experiment

Selection of maleparent Selection of femaeparent
! l
Coallectionof pallen Emeasculation
(Removd of stamensfrom closed buds)
l
Femdeflowers
l
Bagging of emascul ated flowers
(wrapping in polythenebag)
l
Artificid pallination Allowing theflowerstdopen
l
Replacing the bag
l
Dustingof pellengrainsonthestigma
l
Bagging of pollinated flowers
l
Pallination
l
Production of hybrid seeds
(i) Name of this Experiment
Name of thiSexperiment is artificial hybridisation.
(ii) Importance of Such Experiments
1.%€reation of new improved crop varieties
2. Creation of new genetic combinations in crops through
hybridisation.
3. Incorporation of many desired characteristicsin onevariety
from many other varieties.
4. Getting new varietieswith hybrid vigor.
5. To provide improved seeds to farmers.

150.(a) Draw alabelled diagram of L.S of an embryo of grass (any six
labels).
(b) Give reasonsfor each of the following:
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(1) Anthers of angiosperm flowers are described as dithecous.

(i) Hybrid seeds have to be produced year after year. (2011)
(i) L.S. of Grass Embryo

Coleorhiza

(b) (i) Typical anther is bilobed and each Yobe has two thecae
(pollen sacs). So, typical anther is saidgoeedithecous.

(i) If the seeds collected from fybrids are sown, the plantsin
the progeny will segregate and’do net maintain hybrid characters.
So, hybrid seeds have to be produged year after year.

151.Name the fertile portio amen and pistil that take part in the

production of gam
Anther is the fertile portion of stamen that produces pollen
grans.
Ovary isthe fertile portion of pistil that produces embryo sacs.

152.Dr i agram of a male gametophyte of an angiosperm. L abel
any four parts. Why is the sporopollenin considered as the most

resistant organic material? (2011)
Diagram of male gametophyte

Veaddive odl

Generaiive cdl

Most Resistant Organic Material
Sporopollenin is considered as the most resistant organic
materials because of the following reasons:
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O It can withstand high temperatures, strong acids and alkali.

O No enzyme can degrade sporopollenin.
O It enablesthe pollen grainsto be preserved asfossils.

153.Describe the sequence of events that lead to the development of
3-celled pollen grain from amicrospore mother cell in angiosperms.
(2010)
Refer Q.N0.136(i), Pg.No0.56
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