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UNIT - VI

REPRODUCTION IN PLANTS

Chapter - |
Asexual and Sexual Reproduction in Plants
Important points to remember:

1.Reproduction - One of the essential features of all living things on the earth is
Reproduction. Reproduction also plays an important role in Evolution
2. Types of Reproduction- Basically Reproduction occurring in organisms are of two types.
(i) Asexual Reproduction.
(ii) Sexual Reproduction.

3 .Types of Asexual Reproduction in Higher Plants;
Asexual Reproduction

I I
Natural Methods Artificial Methods
(1} Vegetative reproduction i roots |
(11)  Vegetative reproduction in stems I
(iii)  Vegetative reproduction in leaf Conventional methoed  Modern method
Cutting Micro propagation
Grafting
Lavering

4. Sexual reproduction — Sexual Reproduction involves the production and fusion of
male and female Gametes. The former is called
gametogenesis and latter is the process of Fertilization.

5. Male Reproductive Part - Androecium is known as male reproduction part of a flower.

Androecium is made up of stamens

6. Female Reproductive part - Gynocium represents the female reproductive part of the
flower. The word gynoecium represents one (or) more pistils
of a flower. The word pistil refers to the ovary style and

stigma.

7. Types of Ovule - The ovules are classified into six main types based on the
orientation, form and position of the micropyle with respect to
funicle and chalaza . The types of ovules are.

Q) Orthotropous (iv) Campylotropous
(i)  Anatropous (V)Amphitropous
(ili)  Hemianatropous (vi)Circinotropous

8. Pollination - Transfer of pollengrains from the anther to a stigma of a
flower is called Pollination.It is a characteristic feature of
spermatophytes (Gymnosperms and Angiosperms)

9. Types of pollination - Two types of pollination

(i) Self pollination (or) Autogamy
(i) Cross pollination (or) Allogamy

10. Self Pollination - The transfer of pollen on the stigma of the same flower is
called Self pollination (or) Autogamy

11. Cross pollination - The transfer of pollengrains on the stigma of another flower.lIt
is of two Types.
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(i) Geitonogamy
(i) Xenogamy
12. Contrivances of cross pollination- The flowers of the plants have also several mechanisms that

promote cross pollination , which are also called
contrivances of cross pollination.

Contrivances of Cross pollination.
: ]
Dicliny (or) unisexuality
(1) Monoecious
(i) Dioecious

.\Ionoclm}'(lor) Bisexuality
(1) Dichogamvy
(a) Protandry
(b) Protogyny
(11) Herkogamy
(111)Hetero styly
(a) Distyly
(b) Tri styly
(c) Self Sterility/ Self incompatibility

14, Agents of pollination.

Pollination
|

Self pollination Cross pollination

Abrotic Agents

(i) Anemophily (Wind) (i) Ornithop hily(birds)
(i1) Hydrophily (Water) (i) Cheiropterophily(bats)
(i) Epihydrophily (u’;).\Ialacophxl_\'.(Snails and Slugs)
(i) Hypohydrophily (1v) Entonlophqj»'(lnsects)
(v)Myrmecophily(Ants)
(vi)Psychophily (Butterfly)
(vir)Mellitophily(Bees)
(vii1) Phalaenophily(Moths)
(1ix)Cantharophily (Beetles)
(x)Zoophily( Animals)

- The fusion of male and female gamete is called fertilization.
Fertilization in Angiosperm is double fertilization type.
16. Double Fertilization - Itis an unique feature of Angiosperm, one of the male gamete

fuses with the egg nucleus (Syngamy) to form zygote. The second
gamete migrates to the central cell when it fuses with the polar

nuclei and forms the primary Endosperm Nucleus (PEN)

Biotic Agents

15. Fertilization
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17. Amphimixis and Apomixis - Reproduction involving fertilization in flowering
plant is called Amphimixis and wherever
Reproduction does not involve union
of male and female gamete is called Apomixis.

18 Tvypes of Apomixis:
Apomixis

Recurrent Apomixis Non- Recurrent Apomixis

I I Haploid Embryosac developed
Vegetative Reproduction Agamospermy after meiosis develops into a
Embrvo without fertilization.

Adventive Embryony DiploSpory  Apospory

19 .Polyembryony - Occurance of more than one embryo in a seed is
called Polyembryony.
(i) Clevage Polyembryony
(if) Formation of embryo by cells of the embryo.
(iii) Developoment of more than one embryosac
within the same ovule.
(iv)Activation of some Sporophytic cells of the
ovule.
20. Parthenocarpy - Fruit like structures may develop from the ovary
without the act of fertilization. Such fruits are
called Parthenocarpic fruits.

| TEXTBOOK QUESTIONS |~
< ]

1. Choose the correct statement from the following
a) Gametes are involved in asexual reproduction
b) Bacteria reproduce asexually by budding
c) Conidia formation is a method of sexual reproduction
d) Yeast reproduce by budding
2. An eminent Indian embryologist is
a) S.R.Kashyap b) P.Maheswari ¢) M.S. Swaminathan d) K.C.Mehta

3. Identify the correctly matched pair
a) Tuber - Allium cepa  b) Sucker - Pistia ¢) Rhizome - Musa  d) Stolon - Zingiber

4. Pollen tube was discovered by

a) J.G.Kolreuter b) G.B.Amici c¢) E.Strasburger d) E.Hanning
5. Size of pollen grain in Myosotis

a) 10 micrometer b) 20 micrometer c) 200 micrometer  d) 2000 micrometer
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6. First cell of male gametophyte in angiosperm is

a) Microspore b) megaspore

¢) Nucleus d) Primary Endosperm Nucleus
7. Match the following

I) External fertilization - 1) pollen grain

I1) Androecium - ii)anther wall

I11) Male gametophyte - iii)algae

IV) Primary parietal layer - iv)stamens

a) I-iv, H-i, I-ii, IV-iii b) I-iii, H-iv, HHI-1, 1V -ii

c) I-iii, H-iv, I-ii, IV-i d) I-iii, -1, Hl-iv, IV-ii

8.Arrange the layers of anther wall from locus to periphery
a) Epidermis,middle layers, tapetum, endothecium
b) Tapetum, middle layers, epidermis, endothecium
c¢) Endothecium, epidermis, middle layers, tapetum
d) Tapetum, middle layers endothecium epidermis

9. Identify the incorrect pair
a) sporopollenin - exine of pollen grain
b) tapetum — nutritive tissue for developing microspores
¢) Nucellus — nutritive tissue for developing embryo
d) obturator — directs the pollen tube into micropyle

10. Assertion : Sporopollenin preserves pollen in fossil deposits
Reason : Sporopollenin is resistant to physical and biological decomposition
a) assertion is true; reason is false
b) assertion is false; reason is true
c) Both Assertion and reason are not true
d) Both Assertion and reason are true.

11. Choose the correct statement(s) about tenuinucellate ovule
a) Sporogenous cell is hypodermal
b) Ovules have fairly large nucellus
c) sporogenous cell is epidermal
d) ovules have single layer of nucellus tissue

12. Which of the following represent megagametophyte
a) Ovule b)Embryo sac c)Nucellus d)Endosperm

13. In Haplopappus gracilis, number of chromosomes in cells of nucellus is 4. What will be the
chromosome number in Primary endosperm cell?

a)8 b) 12 c) 6 d)2
14. Transmitting tissue is found in
a) Micropylar region of ovule b) Pollen tube wall
¢) Stylar region of gynoecium d) Integument
15. The scar left by funiculus in the seed is
a) tegmen b) radicle c) epicotyl d) hilum

16. A Plant called X possesses small flower with reduced perianth and versatile anther. The
probable agent for pollination would be
a) water b) air ¢) butterflies d) beetles
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17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Consider the following statement(s)

i) In Protandrous flowers pistil matures earlier
i) In Protogynous flowers pistil matures earlier
iii) Herkogamy is noticed in unisexual flowers
iv) Distyly is present in Primula

a)iand ii are correct b) ii and iv are correct

c) il and iii are correct d) i and iv are correct

Coelorhiza is found in

a) Paddy b) Bean c) Pea d) Tridax
Parthenocarpic fruits lack

a) Endocarp b) Epicarp c) Mesocarp d) seed

In majority of plants pollen is liberated at

a) 1 celled stage b) 2 celled stage c) 3 celled stage d) 4 celled stage

What is reproduction?
Reproduction is a vital process for the existence of a species and it also brings suitable
changes through variation in the offsprings for their survival on earth.

Mention the contribution of Hofmeister towards Embryology.
In 1848, Hofmeister described the structure of pollen tetrad.

List out two sub-aerial stem modifications with example.
(1) Runner - Centella Asiatica
(ii) Stolon - Mentha
(iii) Offset - Pistia
(iv) Sucker - Chrysanthemum.

What is layering?
» The stem of a parent plant is allowed to develop roots while still intact.
» When the root develops, the rooted part is cut and planted to grow as a new plant.
» Example- Ixora.

What are clones?
The individuals formed by asexual reproduction is morphologically and genetically
Identical and are called clones.

A detached leaf of Bryophyllum produces new plants. How?
» In Bryophyllum, the leaf is succulent and notched on its margin.
» Adventitious buds develop at these notches, and are called Epiphyllous buds.
» They develop into new plants forming a root system and become independent plants when
the leaf gets decayed.

Differentiate Grafting and Layering.
Grafting- Parts of two different plants are joined so they continue to grow as one plant.
Of the two plants the plant which is in contact with the soil is called stock and the plant
used for grafting is called Scion. Example: Citrus, Mango.
Layering- The stem of a parent plant is allowed to develop roots while still intact. When
the root develops the rooted part is cut and planted to grow as a new plant.
Example: Ixora.
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28. “Tissue culture is the best method for propagating rare and endangered plant species”-
Discuss.
» The genetic ability of a plant cell to produce the entire plant under suitable condition

is said to be totipotency.

» This characteristic feature of a cell is utilized in horticulture, forestry and induries for

29. Distinguish mound layering and air layering.

propagating rare and endangered plant species.

S.
No

Mound Layering

Air Layering

1

This method is applied for the plants
having flexible branches. The lower
branch with leaves is bent to the ground
and part of the stem is buried in the soil
and tip of the branch is exposed above
the soil

In this method the stem is gridled at nodal
region and hormones are applied to this region
which promotes rooting. This portion is covered
with damp or moist soil using a polythene sheet.

After the roots emerge from the part of
the stem buried in the soil, a cut is made
in parent plant so that the buried part
grow into a new plant.

Roots emerge in these branches after 2-4
months. Such branches are removed from the
parent plant and grown in a separate pot.

30. Explain the conventional methods adopted in vegetative propagation of higher plants.
The common methods of conventional propagation are Cutting,Grafting and Layering.

() Cutting-

It is the method of producing a new plant by cutting the plant parts

such as root,stem and leaf from the parent plant. The cut part is placed

in a suitable medium for growth.Example : Malus,Moringa.

(if)Grafting- In this parts of two different plants are joined so that they continue to grow as
one plant of the two plants, the plant which is in contact with the soil is called
Scion. There are different types of Grafting.Example- Citrus,Mango.

(i) Bud Grafting

(if) Approach Grafting

(iii) Tongue Grafting
(iv) Crown Grafting
(v) Wedge Grafting.

(iif)Layering- In this method, the stem of a parent plant is allowed to develop roots while
still intact. When the roots develops, the rooted part is cut and planted to
grow as a new plant.

There are 2 types of layering- Mound Layering and Air Layering.
Example: Ixora,Jasminium.
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31. Highlight the milestones from the history of plant embryology.

1682 Nehemiah grew mentioned stamens as the male of a flower.

1694 R.J Camerarius described the structure of a flower ,anther,pollen and ovule.

1761 J.G. Kolreuter gave a detailed account on the importance of insects in
Pollination.

1824 G.B .Amici discovered the pollen tube.

1848 Hofmeister described the structure of pollen tetrad.

1870 Hanstein described the development of empryo in capsella and alisma.

1878 E.Strasburger reported polyembryony.

1884 E.Strasburger discovered the process of syngamy.

1898,1899 [S.G .Nawaschin and L.Guignard independently discovered double
Fertilization.

1904 E.Hanning initiated embryo culture.

1950 D.A. Johansen proposed classification for embryo development.

1964 S.Guha and S.C Maheswari raised haploids from Datura pollengrains.

1991 E.S coen and E.M. Meyerowitz proposed the ABC model to describe the
Genetics of initiation and development of floral parts.

2015 K.V Krishnamurthy Summarized the molecular aspects of pre and post
Fertilization reproductive development in flowering plants.

32. Discuss the importance of Modern methods in reproduction of plants.
(i) Plants with derived characteristics can be multiplied rapidly in a short duration.

(ii)  Plants produced are genetically identical.
(iif) Tissue culture can be carried out in any season to produce plants.

(iv) Plants which do not produce viable seeds and seeds that are difficult to germinate can be
propagated by tissue culture.

(v) Rare and endangered plants can be propagated.
(vi) Disease free plants can be produced by meristem culture.
(vii) Cells can be genetically modified and transformed using tissue culture.
33. What is Cantharophily?
Pollination by beetle is called Cantharophily.
34. List any two strategy adopted by bisexual flowers to prevent self-pollination.

(i) Dichogamy- In bisexual flowers anthers and stigmas mature at different time.

(a) Protandry- The stamens mature earlier than the stigma of the flower
Example: Helianthus.

(b) Protogyny-The stigmas mature earlier than the stamens of the flower
Example: Aristolochia bracteata.

(i1) Heterostyly- Some plants produce two (or) three different forms of flowers that are different
their length of stamen and style. Pollination will take place only between organs
of the same length.

35. What is endothelium.?
In some species (unitegmic tenuinucllate) the inner layer of the integument may become

specialized to perform the nutritive function for the embrsosac and is called as endothelium (or)
integumentary tapetum. Example: Asteraceae.
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36. “The endosperm of angiosperm is different from gymnosperm”. Do you agree. Justify your
answer.
| agree. In Angiosperm endosperm produced during triple fusion. In Gymnosperms, Haploid
endosperm produced before fertilization.

37. Define the term Diplospory.
A diploid embryosac is formed from megaspore mother cell without a regular meiotic
division. Example: Eupatorium and Aerva.

38. What is polyembryony? How it can Practically applied?
Occurrence of more than one embryo is called polyembryony.
Practical application
1. The seedlings formed from the nucellar tissue in citrus are found better clones for orchards.
2. Embryos derived through polyembryony are found virus free.

39. Why does the zygote divides only after the division of Primary endosperm cell.
» The primary Endosperm Nucleus divides immediately after fertilization, but before the zygote
starts todivide into an endosperm.
» The primary Endosperm Nucleus has 3n number of Chromosomes.
» Itisanutritive tissue and regulatory structure that nourishes the developing embryo.
» So the zygote divides only after the division of primary Endosperm Nucleus.

40. What is Mellitophily?
Pollination by bees is called Mellitophily.

41. “Endothecium is associated with dehiscence of anther” Justify the statement.
The hygroscopic nature of endothecial cell along with thin walled stomium helps in the
dehiscence of anther.

42. List out the functions of tapetum.
(i) It supplies nutrition to the developing microspore.
(ii) It contributes sporopollenim through ubisch bodies thus plays an important role in pollen
Wall formation.
(iii) The pollenkitt materials is contributed by tapetal cells and is later transferred to the pollen
Surface
(iv) Exine proteins respontible for ‘rejection reaction’ of the stigma are present in the cavities
of the exine. These proteins are derived from tapetal cells.
43. Write short note on Pollen Kitt.

» Pollenkitt is contributed by the tapetum and coloured yellow (or) orange and is chiefly
made of carotenoids(or) flavonoids.

> ltisan oily layer forming a thick viscous coating over pollen surface.

> It attracts insects and protects damage from uv radiation.

44. Distinguish tenuinucellate and crassinucellate ovules.

Tenuinucellate Ovule Crassinucellate Ovule
In the ovule if the sporogenous cell is Ovules with subhypo - dermal sporogeuous
hypodermal with a single layer of nucellar cell is called crassinucellate ovule.
tissue around it is called tenuinucellate ovule.
These ovules have very small nucellus. These ovules have fairly large nucellus.
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45. ‘Pollination in Gymnosperms is different from Angiosperms’ — Give reasons.
Pollination in Gymnosperms is said to be direct, as the pollens are deposited directly on the
Exposed ovules, whereas in Angiosperms it is said to be indirect, as the pollens are deposited
on the stigma of the pistil.

46. Write short note on Heterostyly.
Heterostyly
Some plants produce two (or) three different forms of flowers that are different in their length of
stamen and style. Pollination will take place only between organs of the same length.
(a) Distyly

The plant produce two forms of flowers pin (or) long @)
style, long stigmatic papillae, Short stamens and small
pollen grains Thrum- eyed (or) short style,small
stigmatic papillae, long stamens and large pollen ) !
grains. Example: primula | AT -
The stigma of the thrum-eyed flowers and the anther of
the pin lie in same level to bring out pollination.
Similarly the anther of thrum-eyed and stigma of pin
ones is found in same height.this helps in effective.
(b)Tristyly-

The plant produces three kinds of flowers, with
respect to the length of the style and Stamens. Here the
pollen from flowers of one type can pollinate only the
other two types but not their own type.

Example: Lythrum. Long style

] Long style Short style

I Normal style ™ Short style

47. Enumerate the characteristic features of
Entomophilous flowers

(i)  Flowers are generally large or if small they are aggregated in dence inflorescence.
Example: Asteraceae flowers

(i) Flowers are brightly coloured. The adjacent parts of the flowers may also be brightly
Coloured to attract insects.Example:In poinsettia and bougainvillea the bracts become
Coloured.

(iii)  Flowers are scented and produce nectar.

(iv)  Flowers in which there is no secretion of nectar, the pollen is either consumed as food
or used in building up its hive by the honeybees. Pollen and nectar are the floral
Rewards for the visitors.

(v)  Flowers pollinated by flies and beefles produce foul odour to attract pollinators.

(vi) In some flowers juicy cells are present which are pierced and the contents are sucked
by the insects.

48. Discuss the steps involved in Microsporogenesis.
(i) The primary sporogenous cells directly undergo a few mitotic divisions to form
Sporogenous tissue.
(i) The last generation of sporogenous tissue functions as microspore mother cell.
(ii1) Each microspore mother cell divides meiotically to form a tetrad haploid microspores.
(iv) Microspores soon separate from one another and remain free in the anther locule and
develop into pollengrains.
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49. With a suitable diagram explain the structure of an ovule.
Structure of Ovule (or) Megasporangium
(1) Ovule is protected by one (or) two
covering called integuments.

(i) A mature ovule consists a stalk called
funicle is present at the base and it attaches
the ovule to the placenta.

(ili)  The point of attachment of funicle to the
body of the ovule is known as hilum.

(iv)  In an inverted ovule, the funicle is adnate
to the body of the ovule forming a ridge 3}
called raphe.

(v) The body of the ovule is made up of a
central mass of parenchymatous tissue
called nucellus which has large reserve
food materials.

(vi)  The nucellus is enveloped by one (or) two
protective coverings called Integuments.

(vii)  Integuments encloses the nucellus completely except at the top where it is free and
forms a pore called micropyle.

(viii) The basal region of the body of the ovule where the nucellus , the integument and the
funicle meet or merge is called as chalaza.

(ix) Thereis a large,oval, sac like structure in the nucellus toward the micropylar end
called emryo sac (or) female gametophyte.
(x) It develops from the functional megaspore formed within the nucellus.
50. Give a concise account on steps involved in fertilization of an angiosperm plant.
(i) Germination of pollen to form pollen tube in the stigma.
(if) Growth of pollen tube in the style
(iii) direction of pollen tube towards the micropyle of the ovule.
(iv) Entry of the pollen tube into one of the synergids of the embryo sac, discharge of male
Gametes.
(v) Syngamy and triple fusion.

Chalazal end

Integument
Nucellus

Embryo sac
Hilum

\ Micropyle
A Funiicle

Vascular SUPPW
Ovule structure - diagrammatic

View under microscope

51. What is endosperm? Explain the types.
» The primary endosperm nucleus is the result of triple fusion and thus has 3n chromosomes.
» Itis anutritive tissue and regulatory structure that nourishes the developing embryo depending
upon the mode of development three types of endosperm are recognized in angiosperms.
» They are nuclear endosperm, cellular endosperm,and helobial endosperm.
(i) Nuclear endosperm - Primary endosperm nucleus under goes several mitotic divisions without
Cell wall formation thus a free nuclear condition exists in the endosperm.
Example: Capsella, Arachis and Coccinia.
(i) Cellular endosperm- Primary endosperm nucleus divides into two nuclei and it is immediately
followed by wall formation.Example: Adoxa, Helianthus and scoparia.

wtsteam100@gmail.com -14 - WWW.waytosuccess.org

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


mailto:way2s100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net www.TrbTnpsc.Com

12" Bio Botany Asexual and Sexual Reproduction in plants Way te success O

(iii) Helobial endosperm-Primary endosperm nucleus moves towards base of embryo sac and
divides into two nuclei .cell wall formation taxes place leading to the
Formation of a large micropylar and small chalazal chamber.The nucleus
of the micropylar chamber undergoes several free nuclear division
whereas that of chalazal chamber may(or) may not divide.
Example:Hydrilla and vallisneria.

T
Free nuclei

W (O \ et/
52. Differentiate the structure of Dicot and Monocot seed.
Dicot Seed Monocot Seed

1. It consists of two cotyledons 1. It consists of one cotyledon called Scutellum.

2. Coleoptile is absent 2. The Plumule is surrounded by a protective
sheath called Coleoptile.

3. Coleorhiza is absent 3. The radicle including root cap is also covered
by a protective.

4. Cotyledons stores the food materials. 4. Endosperm stores the food materials.

5. Seed coat is differentiated into outer coat | 5. The seed coat is a brownish, membraneous

exine and inner coat initine. layer closely adhered to the grain.

53. Give a detailed account on parthenocarpy. Add a note on its significance.

Parthenocarpy — The ovary becomes the fruit and the ovule becomes the seed after
Fertilization. In a number of cases, fruit like structures may develop from the
ovary without the act of fertilization.Such fruits are called Parthenocarpic
fruits and they will not have true seeds. Many commercial fruits are made
seed less. Example : Banana, Grapes, and Papaya.

(i)Genetic Parthenocarpy - Parthenocarpy arises due to hybridization (or) mutation.
Example- Citrus, Cucurbita.
(i)Environmental Parthenocarpy- Environmental conditions like forest, fog , low temperature
High temperature etc. induce parthenocarpy.
Example - Low Temperature for 3-19 hours induces
Parthenocarpy in pear.
(il)Chemically induced Parthenocarpy- Application of growth promoting substances like
Auxius and Gibberellins induces Parthenocarpy.
Significance
(i) The seed less fruits have great significance in horticulture.
(if) The seed less fruits have great commercial importance.
(iii) Seed less fruits are useful for the preparation of jams, sauces, fruit drinks etc.
(iv) High proportion of edible part is available in parthenocarpic fruits due to the absence of
seeds.
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FhHHB6T QHTLAHH UTDISBGHLD SMICLIMHBHID Q@ (PSS WLDTE HHDOITS 2 6iT6NG.

smalwas@ apribeoLflér ukiseflenus GBS,

1848 oib Sewi(h BT LEWOLT, BT6IDUI LDHIHHHHIHEN AeIOLIL] LBS a6 aluemenTi.
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> Geneu @m0 aueNT QoML BEHB6MTELD.

> @mev SpdSwgId @eiaiemliseilley Gaur GHTGLIL 2 heumsl Sl SHTeUImhIG6TTS
LOT 13185 631360

27. QLB WBHBID uHWOL6b CoupLBHSHIS.

L BH60 UGHWLslL_6d

@revin(h OeusuBeoum sraugmiseller | QUBEBTT  HTourhHHlenr Hewih  HTauTHCHT(H
LIT&BIG6IT B\ememtesbLILIL (B Smel | Uiguimes@  Curgl  DiHemhEH  Ceuiselt
CHTLIHEH @BCF HTeuglonsd euenidSleimer. | CHTOIBINSBSHSH — HTWIL LILBSBSHI. Geurt
QbH et HTeuTmIGeTey HewguLem | Copmemiwiiinier Geui LG Geoully BHohsULL (B
OamLiymLw  HTeugld  Couidsl enl | UHw HTeuFonTsmal. 61.&m.  ReHE@Fmym wBmib
STIMID, QL HHeVSGL LWaTUBHSUIUGLD | $3TerOLleid.

SHT6UTLD QL (bSHH6eI(H 61601 MILD
SIBPWILGH6TB6T.  61.5. STV Fen T,
DT 1OBBID LI N6iT
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28. “gurw Henev BEID SifiETen HTeuy FBpemiset QUMmSDESG H&F suemTlUFH FBHSI
(pEOBWTGLD” alleumd)

> 5Gbd GHmesellsd @ (WD HTAUTHMS @ HTAITF CFed 2 il ToH@GD LOJLIDI
gt S (P USHSHSHHMWEN 6160 DUMPHSLILGHBSI

> @m OFevelent Rbsd FAmliytieni] CHTL L HHemev, alemailulsd LBEBID SHTeUTLIOLHEDHE
CHTIBFTEN6VH6MED DfiGHTen OBWID SILUTWSHHBES 2L LBHSUILIL BH6IT6NT  SHT6)]BIBN6NL
QUHBSMLWF GFUIL (LpIQULD.

29. 2 ui Sreumkmeliev FHEmpau) QLICLIHEESHBESHS NSWITNLLIBID LIMLOLIFUI (LPswBEensTT cXeu).

» o2 wi sreuymiseied Sl QemICUHGSSHBBEHS MBWTTLILIHLD LmyLIflul
(WpBEHeT - CUTHH BBHHL, PLBHV, LUHwWD CuTHHeL CUTEIBMR DILBIGLD.

) Cursgisei:

. @uwenpuled QuBECBTT SHTaugshsHled RmbIHI Geut, Hewi®h, Remev CuiTes
UTSMmISm6NL CUTSHSHISeMTHL  LILGTLI[HESHHE0MLD.

2. Gelpw UGHBET HGbHD 2L HHHL MUSHBLLTE LFHW SHTEUFD 2 [HeUTSIBSEI.

3. @& Couimsenen 2 Haurdhd LHUl SHTUTIOTS QUeTTHBEH.  61.85T. LOT6verd, OILomflmisT

A SLBHV:

1. @bwpsmpuiled Srewih GeusuCoum HTougmiseilsn LTERIS6T SeneibElILL B Dienel
OHTLIHH @BCF SHTEUTLOTES  6)6ITT&SleTI360.

2. Obs Qrewih SHTeuImisellsy SHenIuiL el OHTLiLML W SHTeugid Geur &I ewl
6TGIMILD, L HHeVSGL LWeUBHSLILGLD STeufD @l (heHH6emIB  6160MID
SPwLLGSeTmer. 6161 IfFmF , LOT.

QL BHL WbH UMBLILIBLD. Diewel LeiialHLoTyl,
1. Qurl® L [bBaHeo
2. SImE PLBH0
3. BT @L{BH6
4. miel QL (hHs0
5. aly @LBH0
@) ugdwid GurHHeL:

1. @wupempuisd QUBECBTT SHTaurdhdlen HeiB HTauFHEHTH @@L guilhedeld Curg
IHBHH Gouidel CoHTapINSBE&HS ST LGS MBS

2. Geut Gxpmeipslw et Gour L@FH Geully BHSIULBH UHW STeUTOTSHBSEH. 6150
R&CaFmyT 1OBBID  MTEITLOGTD
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3. wewr (pL(B USWID BBID STBBIUS WD GuTsaiBemal Fev aleNd LIGUIBIGSENTELD.

UII_ﬂ)Lé; ﬁ& FIULIenFenil

BEaILLLE). E:ﬁ%ﬁ;
(ii) srdHp uHub &LLULGAGI
30. sTeuy smelwedss enweLEBBHENeN o6 0\bTamITS.

1682 OBSWLUILT GHed - 6VFl6T 6w 2 MILeDL LOSTHBHHT6NT  6T6mI
GBI Beitenmi

1694 R.J. Gasogmfluierd - evi, W&HJHBLIENL, OHJHHHHIH6N OBBID GO
Semli] Uiy elleufl Haieienii.

1761 J.G. Gamevepl Lii - wajhHsF CFidbemamuled L FFoemen (LPpdbadluisHaield
uBp ellfleurest OHT@SGLIL HHIHIETENTI.

1824 G.B. 90 was)hsd GLTMUS SHEmILMHSHTI.

1848 QBTLILSUISL T - [BI6ILOUI DBJHHHHIHEN Dl LB ellendbaluleienTi.

1870 amTeitervlesdt - GaliFlebevT LOBBID Sie0eIOOT HTEUTHISETED & 6U6TEF
uBpl  eleuflGHHieieni.

1878 E. el grerouisi - LsbE®m Henevsnul Ligle)| OFuigHleTeni.

1884 E. el gmeouisi - Calll serfletr @emewienald Hemil pbaHTi.

1898 & | S.G. mreumervendenr ommid L SHemi® Smeumid sHefHaiuins Syl ent

1899 HHABIHMEVEH  HewT([BHLIIG & Heut

1904 E. Gamealil - QFwmens (pewmullsd & aueniFFlenuld OHTL misermi

1950 D.A. Gxmammeigen - &m eueniFd UMW 6UENSBLILITL 196M6I  (LP6dT
Quom A i

1964 S. @ar wpmid S.C. 1w@xervaufl - LILGIT HTeU] WOBIHSHHHIH6H6I60
B MbHH Q@ LOIQUI HTEUJHIHN6T 2 ([HeUTHS 6.

1991 E.S. Gasmeir wmmid E.M. GuowiBymell erd evi Lmsmhiseesr GHmeimighsv
Hlemev OBBID eueMTFF GHBlHSH OFLlwiensy ellend@iD UjleDer (Lp6ITLOTSflenu
(PETQIDTIPHHITIT.

2015 K.\V. d&magemicpisHd) - Ub@GHD HTalImiSHeied &HenisHevd @il
BOL QUEBID e I0UmEBSD auenidFs UBMIUI PeVHImBI HIDFHIHENET
OHT&HHHI6T6NTI.
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31. e (WLG uHwb  BEID STHEEIL uHwd CeupLBHHIs.
ew (WPLB ugHuwib STBHB LgSWID
1. OBESIDPaSH HeTNDWEML U HenendeT | 1. @60 Hewi(h HeamIILIGEHSH Ul60
QuBB HTaUTHIGH6T60 SID(LPEHMB CFmlbaILUGHBH.  SILGHUTed
LWISTLIGSH BB S BSI. aleni&Fd ammiGomreisst CaFrliLgTen
Goutr 2 HeuTEHmSH
2. QHITUTHH 6 SllgdleneTeniLl 2. @UU@ FJTeT LoemTenrmed oL UL (h
QUMeTHHI HMILULGHHE TBHHIF uTeSH&Hen 2 _enpuiluGEms. 2 - 4
OFeiipl FHewi([h Lo6wT6INED T HSHHBEH6T bHlenenserey S bl
L HHBLILHSBSI. Gaurrmeit BHTeiTmId6TB6M.
3. Hewngedt miel FHemguledr GLosd 3. Gouimell BHmeaidlul  Slemerbeit
2 6ll6NIgl.  LUMHHH Helgedhbol CuBGBTT HTeUTHSHleIBHH BHeHSLLL (B
Couiameir Bpmerpslwiliilesr QuUBGMMT SMNHOHTLIY Si606VHI HMTUled
STUTHHeNmHH Geul L LILIHeSHT60 QU6NTIT &L ILI( &5l 613 60T
Umshe UGS SHelld Hreusiones
QUETIT B WS

32. ey QICUMGBHBHHL Helen (WPmBHeied (WPhSwdHadieud ubns efes.

> olmlilw  Uemi®6T OSBRIl SHTOHRIGMETSE  GHMBhH BTOHHMBEGH6T  allenyalTsd
QUHBSMLWIF CFUIL (LpIQULD.
> o HeuTdSUUBID SHToUJhIGET @dbhd LJUSDIFTT LIeHLIHMeTs ObTeuig (hbELD.
> UHw SHTUJRIGD6T 2 (HelThd Ha alenilenll 6lhd @M LmabHeld Gomosmeitern
(LPIQULD.
» o ulily HmeBs BBID (WeneNe@GD HBAIBB NDHEHMEN 2 [HAITHEGID HTOUTHIHM6TS
FHla euenlledl cpeold GUIBHSHMLWF GFuIul (LIguLb.
> oiflster 1BHBID SUTWSHBEG 2 L UBSHSIUL (BTN  HTIJhIGMmeNs  GLHHHOMLUIF
Qauiw (plgujLd.
> GBrTuIseNBB SHTOUIHIGMeT PHE&HHHF T ApevID 2 HEITHS (LPIQULD.
> HF ewemiliedull LWSTLGHE GCFeodemen WFUSIFTT FHAWTS  OTBBOMLWF  CaFuiul
(LPIQULD.
33. &mphHCyT L6Le eT6iIMTEL 61660 ?
QUETI[HB6T (P6VID L BGID HTHHF CFThbendddHd HMhHEITLIs060 6er6iim G
34. o1 LEIHHF CFismEmULS HHHH SMUTEL LevIH6T CBOET6ITEHL TCHEID yewi(®
2 _SHgleenenl UL i1guiedBHs.
. @®m &m0 (WpHie)
Sl YW (el (PpHie) ). GQuewt @peir (WHiey
2. umemIy SHelUBHSHID
3. LOTBB GHeVBSH H6wI(HIHHEMENLD

3. B GVBDH HWBHHHEMD . CPIB GHVBH HEW(HSHHEEMI0
4. H60 06V (HHSHENLD
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35. eleI@LmgSelWILD 6T6IIBIT6Y  6T6iT60N ?

> @ oo FABenniseilsd, @ @G0 2 B 2 LUl Gsl Hai CHTWIL @Ged 2 enmullen
o eten(hdb@ Hmly QuBml smismuuils 2 | HRBE 2 Ha|HBHI.
> Bbd AbHG eemBLTHIWID DIeV6VH EHedenm LI LD 616emenpdbalIubGaS B,

36. cpBelnsdd SToumisensn HMmENT H& LTSS STeuTmiSeien HMmeuest FH&Ealedmbdl
CaipuBdnal. - Qmdp goEIE Osmerspiscent? 2 misen eflenLenwl BuTWILGHSD.

SYID. aphellendd HTOUTHIGTNET HHEUEW H& (LPODIQUIGHETENLD UTUIHHSHI.
LT alend SHTUIHIGMT HHEOEWT HF @ WIQUISHEENID ITUIHHIHI.
whalmed SHTalfmiEaTlsd HHaLT Ha HHODBIHeT CUTH 2 HauTESBEl.
aLTelmBHH HTOUTREIGEMND RH HHOBIHNNGE (P 2 (HITHBSEI.

YV VY

37. “@mwew alGHTEHID”’ 6163 CFTELEme eUMIWIMI.
CQumaldbal sTUl GFsd GBIIQUITE SMQU SHHLIMUWTS OTBISBEH AhIG IPSHSHLOTSH
BOLOUBID GHBed UGLIL BHewL OILImIeNd606m60. 61&M W), LiGLmfluid , ejjeur.
38. UGLEBMHBIENEL 6T6iIBTE 6T6en? eusmilafalulsd @@l sleueuTm LWSTLGHSBSI?
QM almsuled @amIs@GL CBUULL S STEILLLLTD DGl LsVSHH D60 sIeILIBLD.
BEDL(LPemMLI  LILISTLT(BEH6IT:-

(1) Flged HTUFHHe0 GeoHFaMeNHHH OUBLILIBLD BTBBISHT LIPLILIGTHIENeNISHE H6V6V
hBHEVHEITEH 2 6IT6I60

(2) uev  HMmPBemevulen eMPWITHSH CHTHWID HMHBDH6T MU CHTBMI  E6LEVTLOED
STenILBSBSI.

39. g6l (FH6L HemeL HMHEYMISHF LGUUDLHNGBES el Wl GO Smplenr uGlUUmLSBSH?

> s®HABISHVSGI 6T &®H USUUDLISBE (WP (LPHEVHEN6D & (H6),60T I (;
® LemouiTall LUGLUDLhFH 2 HUTGHID HF (LPHeLBIeNeD H(He),60mISHF 6Tl ILIHESBEHI.

> apeleneniHed  (PeVID 2 _[HAUTGHID (PHe0 [HeMe0  HMHEREW HaF 2 IS  (LPDLDIQU
GBI GFmibHemends  ClBMTeTIN (BTG

> @g oo Liefe@d Fluibd DiemioliLgha FeimgLd

> @&  euenld  s®HNBEG o LwoelluSTed  SHUPLDL  UGLUDLWD  (1psT Bl
UG LILEDL FBSH).

40. QuoevLeVIBL.". Ll6L6V 6lI6IIMBT6L 6T6T6N?
Caparfdbamell (psvld HML UMD WHIHHF BFJhmdBHE 6IoevedCLT.". L6068 66l GLIWIT.
41. "aewiGLrSAwb WwEIHHUMmU CelghHeIL 61 CHTLTLMLWG SdHaniBens BUTWLILIGHSIS.

elemTBLITHFW  GFev®eiT BT 2 MlehaHId Hedlenlo CHMeHILemel @FHls0 2 6iTem  GLoededlul
2 omp OFmewiL.  eCLmMW  OFevdEHD  eeiml  CFIhH  WwEIHIUML  CelglILHBEG
2_5H60|EBH!.
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42. L LSFen uenlisenenl UL IQuiedBhe.
LU L ggHer Liewilebeir:-

»  UeT(HLD [HININSHHIBEHHE 2611 L 1061 baSmaEI.

> wileg 2 Leughdenr (Ubisch bodies) ewsoid ero@uT@FTELITeVaNlsN 2 BLGHHE 2 _HelauHTeo
BIHHFFNT 2 (HUTHHHH60 (PHHW LIRISTBHBIS HSI.

» Gumeusiidll bb&Hs Coemauwimenr GauHIOUTMHL HW6T  HhdH W DB HHHSHIH6N 60
upligs@ SLSHSILGSBSI.

> G&60d (Wulel @alb@Hn almearbster (rejection reaction) sibengsi Lysmisst (exine
proteins) edmFst  GUiselled BTGB  EelNNBLI LT HBIB6N
OFsvameMed gkl OLIBLILIHE 6TB60.

LU

43. Gumevaniall. uBms Ffp GBI Y.

» Gumevalidll. 2 [HaIThHHH 60 LB LD  uksefsaps  SCITLgemuil  DieLsvgl
LUGemBGaurasmuil. @HBE LOEhF6IT DIGVVHI UJEHF BBHMSHDH SHHAH DB

> @& a[hHHHHIH6THeMe LBLUFIled &remri®B

> Ualiaiurer yFs Csmeni  sleniOemiul DiHdbsTELD

> @5 yFemend
UTSHISBTH S BG].

SHUTAUHIL 6T LB 20HTH  SHTH6MIHBHHID 0BT HIHHIHEN6NL

44. Qeiged HF LBBHID HYGo HF CaupLBSHHIS

GULLIQHHSTEO  DAH G  @Ge0  Hla
6T6OILILI(HLD

6@ FHa HPE0 Ha
AlHHIMHAUTHS OFe0H6T LBHGHTevIpellsd @G | aldHImauToEs CFsvssT LBEHEHTe0Iel6 &SIl
Q(H SIBHHTH @60 FHaouted | UGHUlelmbaml CHTHIMBINNTL DB HlYGy60

Hla eTeulILIBLD

QeUUMB  GH60H6N WIBFFNBUW @60 HlFeneud
OB TEmTIY (HEH GHLD

Qemer  GuUTHIITS — AHBH
OsmewiLsmauuiTed mHEGLD

G F FMaUSH

45. Fwhd alndd SHTaugmhiseieid cphelansdd

CoumIL’ L gl HTTEOIBIBN6TS FnBIb.

1. Fphd alwdd  HTeUImIGH660

&IHHFCFTHMB

STOUJRISEMEID BHWLOUEBID &E]HHFCFTHnD

Cprp  wemmuled  DiBHTeUHI

&I HHHHIB6THNT HBhHSH Heneouled 2 616 @e0Hemen CHIQUITEF CF6IBeNL aIHL HT6D

@z GBIy WwWHIHHFCFTHME 6T6alILIBLD

2. apl® elemd HTeuImiHeiled BIHHHHIHENHET FHevd VB GHeVHUPIQUTED  LIG6USHT6D
D& wOBWS WEHJHHFCFTHMB 6lelILIBLD
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46. LIBHI GESSSHB BHond LBB FABSBIY 611

1. dev HmoughiseT  Quewi  DevevdHl  pediml  GleusiGaIml  QIMBUITET  LDEVTHENEI
2 (HeUTHGHI MBS

2. ODLO6VTHETE DBIHBHHBHTETHEBHID FHe0HHHMIBID GeumIlIL L Hendhemd bl GUBMIHLILISHT60
RQaupplled  ETHHFCFTHMB FIO HeM(PMLW S 2 BIIBEEHHEG RewlL Gui 1l Bb
WL GLIBISBEHI

3. A5 @Qreni(h elenSLILIBLD
3. BB GBS HWBH Heienio
S AP EVBEDH HEM([BSH HEvenL
(9) BB &Hved HINGH S

ST GJeni(h 6UNS LOEVTHM6NS =
" GLemLIwinen
' &5,60& SHET(H
31) BB G0HSSHEV0(b SH60TewLo — LilemT(Loevm

CaTBpIalohaBoI

—

. 2 FID6VT (DIGVEVGEI) HEWIL F60BHHHWI(Hd HwTL
(CDTQN:S) (w19 BTLDL|[HEBSH6IT GL_emLWImenr
WEIhSHSST6N By Fflu wEIhEHS
SIT6THEMEN  QLIBMIETSN  LDEVIT

2. omdlHHem LO6V] DVEVHI L ML WITE

GVBHHBH FMBIL GeVBH(LPIg  HTIDL|HEBSHEIT

HeWIL  LDHTHHSHT6N oBpId Guflul 1&HTHHSH
BIT6THEMEN T QLIBMIETET LDV 24) CLPEDOTM)| &560& HHEVUT(h HEOTEWLD — EWEVSILD

3. omdldhamen LeVJH6M6 @hevdplpuid oadlweofls WaIHHUmULID @B6F Lo L &gled

SIMOHH OEHTHHF CFTend DlemL SHl6iBen.

e

RC» Gumetiy oaflbment elend D6V  DBHTHSUMUULID eI @605 (LIQUILD
FI0 2 WISHPHe0 STewILLBHNBe SBHemed EHIHHF CaFTensd [HLSHBH  (6185T)
LTeny(wsorm

3. WDl GBS SHHBG Heenio

1. Go0BH S LOBBID LETHHH HTeNHeen HenhHHenarl GUTBIHH STOITLD PN
QUENBWITE  LDEVTHMENH CHTBMIN S B

2. @HG @ ouemd Lo6Vflel ST HHHHIH6T oMM Qe euend  LeviTHerle ol (BOL
&I HHFCFTHMB BHBIDHH DI6V6VH DIBFH 6UmEB LD6VTH6N60 BIHHFCFTHMD HHIDHSH
(PIQUITEHI 61.5T NEVSHJLD

wtsteam100@gmail.com 13 WWW.waytosuccess.org

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net www.TrbTnpsc.Com

12 16 eu@Liy 2 uPuNwe - sTeugeilwied QeupPs@ eulh S

47. yFd warbesEF CFTend SEHLWD LO6VT LeVTH6Msy STewTBl ABLUweoLsmend GRLLIGS.

»  QuTsIaITE evJEel QUflwsTE STILGD evfHeT FlwsTte Smiler OhHHHIOTS
SIMIOHEH DLFHHWTe oehFfluradmgl o.M erol Crdl 106V 6.

» 1060 &H6IT LITHTFONE  alewlenibibeled STauiIUBlD L FFomend &alfbdhl FILILSBHTES
evflemennd FHBMIUL6TON LITHMHIBET DLJHdH BBHHIL 6 HTIILIBID 61.85T LITUITOFL 1guim
(poinsttia) wimd Gurseiieisveor Hraurmiseilsy LelgF GFHevsst (bract) Mmumml
SHITenTLILI(HLD.

> ID6VTH6IT LOGWI(LPEHL_WLIENaN OBBID LHCHET 2 6wl Tdh@LIEN6).

» ubCoHmen &HIhsTH 6VTHENE  DEJHHHHIBNHMT  CHafbdsll o _swiedBaomasGeur
LIWIGSTLI(H &> 35185\ 63TB 63T L0 [hSHSHSHIFH611&(ETHLD L b8HemID LD6VED] BTIQ&I(HLD
almhHTeNBEHHG Clou@GHUITESLD.

» FHB6T  BDID  uewiBseTeuyl  BLOUmID  WEJHHFCFTHMBUMID LDV H6IT
OB HSHHBTTN BT FJdHd SHIFHTBBSHMSLI  LITLIL|ES 136t

> gmm Gaevsemend ( juicy cell) Qsmewi  dev  wevifmeledmba LFHH6T  Hiewenul B
FIBemB 2 nSlEhaia\eiment.

48. miewied HHIMHEUTHBHHQI6TON LIy MHeneodensn elleurds)?

gl HITIHHIHTUI  CF60H6T  GHWEL UGLUUMLHEH  @HLOIQUI  [HITIaT &HaIdH6NT
2 _HAUTGD UG Hleneudb@ HIew llbHHIHeTdHSD 6aiml Guw.

1. waHev aldhm OFevdei CHIQUITE DisLevdHl Flov Gemedleomn LGULUSEHSE 2 L Ul G
AHIHIMHAUTHESH HaFmald CHBmieldalemer.

2. ISBImHATHEDSH Haeien HmLd CFe0H6T HiswiolhHHl HTUl OF60HNMTBF GFULISOLIBSI6MB6.

3 6lGeuT®H HIeWONHH HTUI OFLID GHBeL LGUUBBI BTG 6HLOQU
BlewIa HHIHmend CHTmmIedd s enmsen.

4. @bd HIHIBHMID MHHIHH6T BISIPHIIL] GHBIHEG WwHls& ChICsT h Bmupsiy T algel
SIMIDLILI60 2 6iTeNgl.

5. mienelsHHiseT elengealsd @ensledmba BOBTam Lflhs HellbsHallwns WwaFhHLenU
SIMMBH6I6L  DBTHHHHIBETHENTS  CU6TT BHGTB60.
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49. 5GbS ULSHILT Gelen Sienolienu aileulf

1. Q&M SiL6VEHI QT6WIH @6V 2_6NMEBENTEV
UTHISTULUTEF GHPUULL @60 QLR SHHHID
eT6urLILI(BLD

FEONEFN (LPEDE0T

HOD

60 SMDLEUD
2. @ (WHTHS GO @@ STDHUULD 2L 6M60ULD sofla
Q& TemTgHEHLD

S(HLISDL
60 SRy

3. @OVHBTIDL SPLILGH UL DIDIDHSE
GFo0BMENEF  @FHOVT_(HH FHFieL 65 Qe Sugea

@@m&aﬂm@] S v 6D Semioli — eflenSasUL D
- . . £ . O
4. Ge0SHEMDL @Geder 2 L Geor(h @emewiujd LG £
i RPN 5\ 8

@60 SHPLDL erearILI(BLD

5. HDPBPTEH DIMOHH FHeVIL 631 G608 BMLDL|
RUgul QL H&He0 2 maur@ld alleMbLliiEd)
Gy6o0&H&MIDL| 6U({H  eTeurlILI(BHLD

* Cﬂf ¢
misnGamnafaud sngmib Camhmib
6. @6Vl MIOUISHH60 SHTewIlILIBLD
UTTRIDSLOTAITE0 et SHFIUGHSH GeodH & TG amSH

7. G0HFMoUS GLOHSH LUTHISTIL 2 eDBUWTE GevlenB HTulILBL @) EHeems Lo (BLb
SIENILLILLTED OiH QMENBF GHaINDBF 6L 6ITBID EJ60I(h 2 6HBE6IT  SHBTCwILILIL L T60
DB BH GHEVIDBF GpoL 6TMILD AMIPSHBLILIBLD

8. @6V 2 _MBWITEL GLILILTH @6V HAUUGH GeoHlensn erelILBLD

9. GLHF G602 MM LOBBID GHeVHBTDL YHUIeneY FhHHHGHWD DIEL6VHI EEn6wIUL LD
UGHSHG Feorat eiaiml GLwT

10. @E0FHIMENBG DHBIL GeoHFNIeL STemILBD Cuflwl (Wl ew elgen snwl GuTeB
Simwly SmUmL QUGS L SdH SHTaugld sl ILBHBH BFHI GH60SHGEaI60 2 6iTen
GaweoLB CUmISHHHHSH CHTHIBIS MBS

50. ep@elendd SHToursHsled HLOUEBID SMHOBIHED BHBWaTlgisTen Lignenevsemen gihadHTe
OsTalUMmUS HHS.

. QUlenLd SHABISH6VIN HHWaI6D Ge0HIPIUIed 2 66N BTHHHHIHET  (PM6THH
L& HHEBEHLPMEV 2 (HEUTEEGHLD

2. GOVBHHHENNNGED LOBIHSHHEGOMUI QUETI(HLD

3. smUenLuisd STemILBL @ FrmIL19enIeT WHFHHHESWTUI  HIHLOU|LD
4. gemr CaLfl Heir GeueMCuiBBLILIBLD

5. GaIfl. GQememrdHed OBMID clpaflenemidhsd GUITEIB HoHalHe HemL GILpID
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51. HMmEY6W Hd 6TEBI6L oT6ien 7 DIFH6H ecUeNBHMENT 66Ul

> sHOBISHVIGGHI 6T &S UGLLUDLAISBEG (P  (IpH60  Hewed  HHEL6W 2 I &
o LIt UGLUMLbBEH 2 _HUTGHID Ha BHHELT HaF 61menlpshHLLGBSBSHI.
> apeledsiHe0  (PEIID 2 _HAITGID (PH60 Hewey HHEWew &HF 2 La®m (2 HiHo
o I HmBH6T WBppId 1 albsd 2 L sm) wibwigul &Cyr@uramibsensn  QHmeuwI(H6iTeng.
Q& oal Lweld@ld Ffludd mwlysHaFang.  Guwsibd @RH alenmL SHHABEG
o’ | LoeMdamgl.
> aleniFd  (pempenulll QUTBIHEH! (ApBaImBHH HTOIJHIBI6D 3 IBUITRI  HHEEW &
SPWILGHBH. Dl 2 L HMHIFTT HMHeWewl HF, OF60FTT Hmeuew &H&, anfCGsomiiul
BHMHOUEW HF UG 1BHHIGHT_BH6T emamL fleveor, euTedlero@mifluwim
AR

[N P

|81 eLlamemt
B BHRyENSE

52. @m elewauilenev LBBID @ elmsulmsv alndsefen emwlienu CoupIIBHHIS.

Amailensuiemey alens @m alensuiemev eallens
1. ellenmpuied @yewid allenHulensvdeir 1. allewsulsd @m olensulmen 2 6iTengl. i
®_6VI6T6N. 61V&0IL_606VLD  6T6NLILI(HLD
2. (PmENTHGHHBHDH 2 0B E606N6V 2. (PMENSHGHHHEH 2 0B 2 66N
3. (pewenBeuj 2 emm ER60EMEV 3. (pemenBeuj o emm 2 6iTeNg)
4. allendulmevder 2 emrenalF 4. HMmeYew HF 2 corenalF GFidldaleinment
G101 & sdT 60t
5. elememwF &BY HgHsd Geler 5. @euGeur@ eflewsduwd Ll BB el 66
2 empuld Gosvedlul Feie] GuTeds 2 MBUWITEL cPL LU IHESID RHI  F6)6y
2 6TEHMBUID 2 6iT6Td] Cureti  elem@enwl  10&  CBEHEBHSHLOTSH
QL IQU6TTEN ).
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53. amoymraaaf upy efifleutenr OHTGLUY HMmB S (PoHBwHGHeud ubBpl GPily Cairdbs.
SHHOYDBTH HENUITHE0

»  BHOBISHISGLILNG Ge0HD HRILTEAD, @0 lBHULTEHAD OTBIESEIB6T.  6Ialenild 60
TBSHHIHBTL_(HH61160 B ([HOYMIFH6V HeWL_GILIBTLD6L H6M Guimestm SIEMLOLIL|E6TT

FVBHBHNMHHH — CHTEIMBEOTLD. REHMBW BB HHOYBTHHEMNBET 61601
DIMLPHBLILIHE) 631360 Sleme @U(HLLITEVILD o GuI6EMLOWITEDT 60 HEHEM6TT
O TemTIg HLILIFH60EM6V. Q6w & (PHBWHBHINILD QUMUIHS LI60 60T 61T

N HHENBBENABETE BB 6IB6I.
> aBSHHBBT_BH6IT:  UTeNPULIPD, SHITLeng, uluer.
> 1963 b Wi BLF  HHOUBTS  HRNLTHEDED  SDEHEHEMIL  UNBHDB6NTH

QUM B ILI[H IS 60T
LOJUSRIFTT SHHeYBIdS SHelliTgHe0:

@601 B6VLL| SI6L6VG) FBIHoTBBLD (LPEVLDT & H(HEUBTH Hell 2 (HEUTHEV.
TBSHHIHHTL_(HH6eT:  FForv, GHHSrilLm.

GDBIEN60 FNT SHHEYBTS  SH6TIWITSH60:

o empue, U, GmmbH Oeulil Hewev, DUHH Geuli Blewev GUTEIB @D HlewevsH6IT
SHHOYBTHEHNN 2 _(HEUTHMEVSH HITWIBHBBen. IBHHHSHSHTL LTS 3 - 19 wewll CHID GHMBHDH
Geuliu Mlewev BUflBHTUI HTAUTHHL HHEOUBTHBEN 2 (HEUTHMEVSH HITwT(HASBSHI.
CoudLIOUIT[H6IT HITERTIQUI SHHEYBTEH SHENULITIH6V:

aeniFflenwl  2mb@G@ald@lo QuTmLsenmer  bFeisel MDD ITeSleindei.
BHMHOBTHBNN 2 [(HEUTHMEVS  HIT 601 (HH6IB6MT.

WPHBWHGHI6UD :
1. CaHT L EHMeVHHIMMBUID almBHUTEUTSH BB AHH (PHHUIGHHIOID
TR
2. alenHuleondsHaldsel alemBFHUTES AHS (PHHUISHHIOID ITUIHSHN6)
3. mmibmeT Oeg6060H6IT FTerO&H6IT LIPLITEIHIGST HUITFIILls0
alenHUNevTHelH6T  LILIGTLIH SHIHLILIB S 6.
4. HMHABTH Helldbeled alenddell RevevTdH HTFemIHHTe0 SHellulledm GCLIHLIDLIGS)

® eI nlgUl LIGHWITES 2 6iTendl.
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