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Note: 1) Solve any cighi questions lrom *SECTION - A
2) All questions from *SECTION BY are compulsory. ' :
3) Al questions carry equal marks.
4) Deaw neat diagrams wherever necessary.

SECTION *A®

Q0.1 Enlist the different methods used in sell pollinated crops and «
pure line selection,

Ans Brecdmg methods used i self-pollinated crops . (Y

D) Introduction an 1 Acclimutization
<) Selection

ar Pure line selection
L) Mass salection
3y Hybndizatuon and seiection

1. Pedigrec method
1. Bulk method
i, Back cross method
v Single weed descent method
) Uther metho J.

v Multiline varictics

vi. Shuttle biceding

_ Vit Hybeid breeding,
5) Mutation bieeding

Oy ol ploidy Giceding
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Q.2

Ans

Procedure of pur
First year- A larg
genctically varigh]
Sceond year- Pro
The top 15-20 pro

progenies are evalifited visually; poor weak and defectiv

Third year- If )¢

trial they are growy in an unreplicated trial. The best

be planted o regul

‘
should be conducty

Fourth yea- Rep
s a checel:, Sach p

Fifth 1o seven y¢
released variefjes ¢
Eight year- The
multiplication s i

fline selection:
“number of plants are selected from g desi or loc
i but homozypous population and thejr seeds are hary
lenics from individual plants are grown separ
fcnics are selected and seed of all p|

(5)

ested separgfe] y.
ately with proper sp,
ants in each progeny is bulkey
€ progenies are rejected,

are not enough to condugt

variety is useq
rintervals. However, if enough seed s ay

ﬂCing_
I The
}‘cCals of individual plant progenics €plicate
as a check ang shoulq

ailable a Preliminary yielq trig)

jcated yield are conducted by the breeder using the best
peeny is equivalent to a strain as it is 3 pure line.

nr- The promising strains are evaluated
;c used as checks.

available variety

at several Jocations, The best

{best progeny or strain is release

a5 2 new variety
tiated for distribution.

and its seeq

(Fle

) Define heterosy, Describe m

Heterosis- The st periority of F,

other characters.

Niain features of |

|
1) Superiority ov
disease resistd
heterosis is als
substances s
2) Confined 10 Ii
scgregation an
3) Genetic conlr&;
cases hieterosis
4) Reproducible
environment,
5) Association w
ability (SCA)

6) Effect of hetery

because the do
7) Conceals reces
the favourable

ir parents — Heterosis |,
ce, maturity

l recombination.

}csults due to interaction between ruclear genes and cy

W char()

ain features of heterosis,

hybrid over both its parents in terms of yield and some

@

(6)

20ds to superiorit)} in adantation, yield, quality
and general vigour over its parents. Generally pesitive
able eg. negative heterosis for higher maturity duration ans toxic
sirable in some cases,

= Helerosis is confined only to the F, g

cierosis:

desir;

eneration of a cross due to
— The expression of heterosis is governed by nuclear genes. In some
toplasm.

i Heterosis once identified can be casily reproduced in a define

th SCA ~ Heterosis has positive association with specific combining
]

zygosity — The magnitude of heterosis is associated w
hinance variance is associated with heterozygosity.

ive genes- In case of helerosis deleterious recessive genes are covered by
¢lfect of dominant genes,

ith heterozygosity

2) Low frcqucucx} The frequency.of desirable Leterotic combination is very low,
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The Indian
hardy but p
had thicker
low winter
Institute, C
characters fj

Indian canc

4) Developed
hybrid vigo
a) Maize: A
b) Bajara: \
c) Sugarbee

5) Developed

3) ;\'ul)li.\‘:lti(ljx

of sugarcane: ‘
.l':lncs were of Saccharum barberi, largely grown in North Indiy, The
vor in yield and sugar content, while tropical cane of Saccharm ofic
ktem and higher sugar content but it performed badly in North Indija
(temperature. C.A Barber and T.S Venkatraman at Sugarcane Breed,'n,
dimbtore translerred thick stem higher sugar content and other desimb,"

:om the noble cane to Indian cane is commonly refecred as nobilizatiop

Ve Te

1 (/rl””

d lie t

On of

N

‘ - o
Synthetic and composite varicties: Partially exploitation of heterosis or

.
rican Tall, Manjari, kissan, shakti etc.

'CC-75, PHB-10, ICTP-8203, ICMS 7703 and 4.
| Synthetic 3

iybrid in cotton:

The first hyhﬁ'id varicty of cotton was Hd, since then several other hybrid varieties have ‘
been develgped e.g. varlaxmi, savitri, jayalaxmihave been released for commercia]

cultivation.

6) Bt Cottonk Strains of the bacterium Bacillus thuringiensis produce over 200
different Bt ffoxins, each harmful to different insects. Most notably, Bt toxins are
insecticidal lo the larvae of moths and butterflies, beetles, cotton -bollworms and

ghtu flies bu

| are harmless to other forms of life. The gené coding for Bt toxin has been

inserled-inlq otton a5 atransgene, causing it to produce this natural insecticide in its

tissues.
Define male ste

Types of male sterility

1) Genetic male Zerility
2) Cytoplasmic n hle sterility

3) Cytoplasmic ggnetic male stexility
4) Chemical indulied male sterility

5) Transgenic mae sterility

Describe cytopla
Cytoplasmic- ge

I
i:iiity. Enlist its types and describe cytoplasmic genetic male sterility.
Male sterility- P }len cither absent or non finctional 2)
()
E
3 e
mic male sterility
tetic male sterility: 4)

This male
due to interaction

;klcrility is also called as three line breeding system. This male sterility is
between nuclear genes and cytoplasmic gene. It involves A, B and R lines

It is commonly u.°.]fd in sorghum, pearl millet, rice, sunflower ete, !

Advantages:

1. Jtis used in bo
2. Itis stable.
Disadvantages:
1. More orea reqy

2. More expensivd’

|
]l the crops sexually and asexually propagated crop.;s.

i v .
red for maintenance of Jines,

i
i
|

HRERE:
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Male Sterile

Ol

Male sterile

Diagrammatic representation,

Male Fertile

Male fertile Malc fertilg
: E
Use of cytoplamsmic gencetic male sterility has certain limitations dl): to
i
1. Cytoplasm may bring certain undesirable effect. )
2. Problems in fertility restoration. )
3% Unsatisfactory pollination. |
4. Effect of modifying gencs.
5. Breakdown of sterility particular environmental conditions oficytoplasm.
6. Difficulty in developing suitable restorer due to po]yplo dy nature of crop or
undesirable linkage e.g. wheat. :
Explain in brief ;
1) Types of heritability i
There are two types of heritability i

1. Broad Sensc Heritability

Broad sense herizability is the percentage ratio of gcnotyplc \um?]

vananoc,

The broad sense heritability, from different materials, is estimated i
replicated data of several genotyyies, heritability is calculated as lollni S

(&)
1ce o the phenotypic

different ways. From

v

Main features of broad sense heritability ‘ 3
I, It is more useful in animal breeding i
2. Iisestimated from genotypic variance
3. Selection of elite type of genotypes from homozygous popul.l§ n.
4 Itis estimated by uslng formula

JJ

=

Heritability (bs)

Whese, Vi = penotypic vaﬁ vy = Phenotypic varianee
Narrow Sense Heritabil e

Nanow sense heritability | atio of additive variance 1o (e
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Main tentu
1. s
2 Itis
3, Sele

l Crosfl
{tis

"es of nnrrow sense heritabiliy
sseful in plantand animal hrccd‘inp,.
Istimated from additive varjanee,
tion of elite type of genotypes from segregating population
es are made in definite fashion, ' ‘
}:limnlvd by using formula

wn

| V/\
Hcriluhililyﬁ §) B eessscensrensee X 100 OR
Vi '
o
' l ' 1y
e
l-lcnlubilily(g ) P T— x 100
o
i
2) Modes of Pollination ()
l’ollinmiu? refers to the transfer of pollen grains from anthers to stigmas, Modes of
pollinations thige types

Self pollinatidn: Pollen from an anther may fall on to the stigma of the same flower leading
to sell pollinatipn or autogamy.
Many culiival

' plant species reproduce by sclf pollination, Seclf pollinated s
believed to hay

pecics are

it originated from cross pollinated ancestors in response (o the environmental
conditions to wich such specics are typically subjected.
Cross pollinatfon: When pollen grains from flowers of one plaat are transmitied to the
stigmas of flowir of ancther pland, ii & known as cross pollination cr allogamy.
In cross pollina 'jng specics, the transfer of pollen from a flower to the stigmas of the others
may be broughtjnbout by wind, water or insects. Many of the crop plants are naturally cross
pollinated. In'milny specics a small amount of selfing may also occur,
Often ‘Cross ppllinated species: In many crop plants cross pollination often exceeds §
percent and mify reach 30 percent, Such species are generally known as often cross g
pollination spec eg. jowar, cotton, arhar, safflower etc. The genetic architecture of such
crops is intermgdiate between those of sell pollinated and cross pollinated specics.
Consequentiy infsuch species breeding imethods suitable for both of them may be profitubly
applied. But oftef] hybrid varicties are superior to others,
(l
0.7 Define self incos ilmlibility. Give clagsitication of self incompatibility and

describe utilizatlon of self incompatibility.
Ans  Self incompatibifity:= It relers to the failure of pollen to fertilize the same lower

or other of the sarfie plant 2

Classification- o

1) Floral morpholQigy a) heteromorphic i) distyly ii) Tristyly ' 3)

by homomorphic i) sprorophytic ii) gnmetophytic

ene involved a) monoallelic ii) dinllelic iii) polyallelic

————

2) On the basis of
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Q.8
Ans

3) Site of expression

) stigmatic i) stylar ) o
4) Pol)’Cylolog ) stylar iii) ovrian

a) binucleate b) trinucleate

Utilization ofsclfincomp:\lil)ili(y:

3)

Utilizarion of sclfincompntibilily

Self incompati !

] oy . e . .r. i
, : Jlll‘(y 1s of great significance (o plant breeders. It i¥an important pollination
control device which prevents autogamy and promotes allogamy. 1

I Production of hybrids - Self incompatibility provides a way Hfo gc‘netic or cytoplasmic
|

male sterility. Self incompatibility has been utilized for prbduction of commercial
hybrids in brassica and sunflower. Two self incompatibility lin fs (strains) are planted in
the alternate row for hybrid sced production. The harvest froni{lbotls the lines would be
hybrid sced. l
2. Combining desirable genes: Self incompatibility system !pcrmits combining of
desirable genes in a single genotype from two or more differenf{sources through natural
cross pollination which is not possible in self compatible specis. Moreover knowledge
of sclf incompatibility specially in fruit crops, helps fruit growcri to increasc the yield of
fruits by providing suitable pollinators. ;
?
What is sporogenesis? Describe process of microsporogenesis :m;g microgametogencsis.
Sporogenesis: ' )
Production of microspores and megaspores is known as sporogcncsisi Microspores arc
produced in anthers (microsporogenesis), while megaspores are prod{ ced in ovules
(megasporogenesis) i
Microsporogenesis: ' 3)
Eacly anther has four pollen sacs, which contain numerous pol'}cn mother cells
(PMC). Each PMC undergoes meiosis to produce four haploid cells o'; microspores. This
process ié_known as microsporogenesis. The microspores mature into :;Lollcn grains mainly
by a thickening of their walls.
Microg:unctogcncisis: : ; (3)
This refers to the production of male gamele or sperm. Duringithe maturation of
pollen, the microspore nucleus divides mitotically to produce a gcncr:'g ive and a vegeiative
or tube nucleus, The pollen is generally released in this binucleate stijue, when the pollen
lands onto the stigma of a flower, it is known as pollination. Shortly affer pollination, the
pollen germinates. The pollen tube enters the stigma and grows lhroug[ the style. The
generative nucleus now undergoes into mitotic division to producc twomale gametes or

sperms, The pollen, along with the pollen twbe is known as microgambtopliyte,

Telegram - AgroMind



09

Ans

e
===

!

(RN

)

2 FOLLEN Wamvien

CLLLR (M) '

L

nmmnnsn Mv‘uou or A

l
! MADJRAT ‘
* M MADs
Dz (D ()
MO - DVSIN
v

D NLLEN GRAN !

" Menosrony
MICAOSIVIOUNENS
NANVE
:\::,"QIUS
. ',"v _MITO%18 1 N
Q' et &Y QINEATIVE NUOLEGS '
‘[ orenmng
. PeacLzarg o7 nuciagg
1 LAV SEL] MCHOOMAETOPHY TR
l HICROCAMETRARNL AL
| s .
h}icmsporugcnsis and microgame(gencsis
H
t
'

]
i

Write short notc
1) Combining al

superior perform
General combin

termed as penery|
- progeny havinf!
In common are 1
additive % pddiy
relationship with|;

Specific cumhiu f

The pedonmunc ;
combining abilif 7
combining abilitf,
~peBetic variance
1088 combinatic
advantages snd
Advantages of d
1. Combining o
heir genetic vil
hybridization p)

i on (Any two)

¢ epig

fnd all (he

ility
Combining :|hili[€'
1

tefers (o the capacity or

ability of genotype to transmit
ce 10 ils crosses,

O

ng ability:

The aver i performance of a g1y
Lombmlm, ability:
‘one

SEGILOTgCnolype in a series of hybrid combination ; Is

Itis estimated from half sib farailjes, Half sib (;
parent in common, | other words

sed for the ¢ calculation of gea is due

tasis. It helps in sclection of suj
mnow sense [lLlll‘lblllly

amiljes
one parent

varionee and
able parents Fm hybridizatiop, It |y 18

the crosses which have
to additive genetje v

1 Ability:

of 4 parent iy
Thus sca yefe
The sca iy s

aspecific cross is known

1510 the devintion of g particular cross fiom (he
timated from the full sib failjes, Seais due ¢
three typey of epistasis. It helps in (he
15, 1 hay relationship vy, heterosis,

sadvantupes

mbining Ability

lity analysis js uselul foy ¢
e e
Wiamme,

s speilic ¢ combining penera]

general
10 dominance
identification of superior

valuation of straing or Benotyoes in torms of
ol suitable |y

s in the selection rents for incorporation in the
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2. 1t helps in the identification of superior hybrid combinations w
commercial expioitation of heterosis

ich may be utilized for

3. Combining ability analysis is uscful in (he development of synthefjic varietics
4. The combining ability estimates are free from genetic assumjition and are based on

empirical results

3. The estimates of gea and sca effects arc based in first order sta
hence are statically robust.

6. The combining ability analysis provides information about the gci
expression of various quantitative characters and thus helps in decxc
for genctic 1mp1(\vemem of such traits. i
Dis-advantages . : )
1. The estimates of combining ability are specific to the material und
2. Combining ability analysis requires atlcast two crop seasons
crosses are affected and the second season the crosses are evaluated.:
3.The analysis of data is some what difficult. ;
4. In order to obtain accurance results the crosses have to be evalual
for two or three years.

)
2) Vertical and horizontal resistance z
Vertical Resistance:

Specific resistance of a host o the particular race of pathogen;
resistance. This is governed by one or few genes and therefore ref
resistance or major gene resistance since verlical 1'csist'mcc contrd
pathogen, it is als termed as specific resistance. Because of its sim
known as qualitative.

Main feature of vertical resistance are

1. Vertical resistance displays discontinuous variation among genot
of genotypes into fesistant and susceptible classes is possible:
2. Transfer of oligogenic resistance from one host gerotype to anothe
3. Oligogenic resistance is usually short lived or less durable. Thé
break down when new race of a pathogen is formed.
4. It provides protection only from one race of pathogen. ;
5. It has heritability and can be casily identified in the breeding progrd
6. It applies to host pathogen gene for gene relationship,
Horizontal Rcsnstmu.
The resistance of a hostto all the race of pathogen i
plan provides protection from all the prevailing races of
(general resistancs), X
heritance)

]

$

a pathpgen
sistance is controlled by a numbers
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R e G

s called hori?onl’:

istics mean values and

action involved in the
ing breeding procedure

.r evaluation.

Jn the first season the

>d over multi locations

)

~

@

'l is known as vertical
ferred to as oligogenic

Is only one race of a

¢ inheritance it is alst

pes and classification

is simple.

q resistance can casily

nme.

l
@)

| resistance. The host .

o genes (polygenic




Bach gene [involved in the resistanee s small effee
ReSistance) [ The host RESISENCe 1S nop for @ Spee

astanee)

t which is o visible

(Minoy £en,
ific race of pathogen (;

01 $peci fie

Main fmnl}'"l‘s of horizontal resistanee are

Q) Horzon

3 resistance exhibits continuous varation an

1008 genotypes ang there
classificatio] of genotypes into differen distinet classes Is not possible,
b) 1t has Jow )wn’mbilih': therefore identification, of resistance ypes is diffieyly

lore
o protection from several races of pest,
f:ncc cannot be easily overcome by peyy

races of g Pathogen dye
contro),

) Itis diy

to Polygen;,
2o transfer polygene resistance frop,

ndividual alfie I a parent cannof be identified,
{

0) General e ISt
i

1 one host genotype o another becayge

ance is not applicable (o gene for gepe relmionship. -
k74
3) Inbreedin}y depression (4)

Inbre ancestry. When the
individua)s -, ating, the degree of
inbreedir.g is is achieveq by selfing. T)e chief effoe
of.inbrcr:d."ng in the progeny. :

Inbree fing depressiop may be define] g t
as result of int reeding. Effect of inbreeding- is Senerally accompanieq iy, dreductien
vigour and re oroduct;ve Capacity that jg fertility, There js general reducijoy in the size of
various plamy s and the yjeld.

Hing js mating between individyg] related by descent o
5 closely related eg. in brother , Sister mating or sibm
tigh, The highest degree ot‘inbreeding
gs dnnerease homozygosir)'

S vigoyy and forfilily

Estimatio of nbrcudir.g =E=F x 100

——

1
Categories of egree of inbrccding de
depressior, an Llack of inbrccdiug depre
g

Effects of inbnﬁ-rdinu depressioy

D10 Wi bbridizagions Descrile

its lypes and objectives of hyln'idl'z.'ltiun.

Pression- High, meq

ium (modcrutc), low
ssion,

inln‘ccdmy

Ans - Hybridizafjon4
The nalinpor ¢

(2)

Emmg of lwo plants ol dis bridiz:uion.
i

ssimilar Ecnotypes is knowy, as hy
I

Types of siyyyy. ,fli'/:ulun i

1) lm:‘rv:»ricu! Hyln‘idlmlfon
belong 1o e sune species
Specics. 1t fis gle knowy
Programpes | interyariegy hybrid;
Crosses may fie sumple or cample

()
tal h,\'bri(!i;'.miun
M8y be two sirajys, viirietics or pees of the same
i1 ipecific Hybridization, Incrop impro\'cnmul
g 1he mos Common uged, )0 mrcr\'nriclnl
ding upon (he nunber of purens involve,

- parents involye in intervarje

|
i' Ao
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A Wnterspeeifie iybridization: Crossing between two different s
s also called as intageneric hybridization, .
3) Intergenctic hybridization: Crossing between two different petiera of same [amily.

ceicé of same genus, It

Objectives of hybridization @)

\

1) Combination breeding — The main aim of combination by

eding is the transfer of
one or more characters into g sinple variewy from another v ‘ricly ov other varictics.
These characters may be govemed by oligogenes or polygegies. A familiar cxample
of combination breeding is that for discase resistance,

2) Transgressive breeding — Transgressive breeding atms a

contributing characters through ransgressive segregation. T

refers o the appearance of such plants in an Fy generation
the parents for one or more characters.

Development of hiybrids — In most self
ngher yvizlding than the parents. Wherev

improving yicld or its
lmsgrcssivc segregation
1at.are superior to botl

)

pollinated crops

er it is commercis
used directly as a variety suchia variety is ¢

4) Development of varicties
5) Creation of genctic variability

1 is more vigorous and
I

ly feasible. T, may be
alled hybrid variety.

SECTION ‘B’
Q.11 Behine )

1) Bemestieation - The process of bringiug wild sp TS

. |
cetes under hunegy managen
N ;
known as domestication. :

73 Mutation -g\mdcn heritable change in the phenotype of an imli\;,lduul_
i . - ] }
3) Dichopamy - Stamens and pistils of hermaphrodite flowers may lllllllll‘l‘: at diflerent
umes theseby facilitation cross pollination,

4) Pereline - The progeny obtained from single self feyjlizeq plantls called pure line,
23 Protogyny - Pistils mature before stamens,

0) Back cross - by is crossed with either of it parep.
7) Vollination - Tyansfer of pollen grains hom aygiers ¢ the stigmad
1

) Cleistopamy - l’u\hnalim_l w\d fenilization ke, place in wfopeney Nower,
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Q.12 Nillin the Illuln 3
1) Anindiv ,/“,I with one pair of chromosome less than the normal somatic chromosome
number i /::mun as nullisomic.
/ .
1 ]‘“g,,' one time used in back cross is catled non recurrent parcnt/ donoy

>)

Narent.
*'male reproductive organ from bisexual flower is called cmasculation

J3) Removal |
ul male and female gametes is called fcrl:h/ ation.

) The unior
hms:s is also called as relative hdcnosu/ mid parent heterosis.

3) Aver: IL(‘I_
o) Genetic n/.:h sterility type of male sterility is unstables

The term tfiutation was first coined by Hugo de vries
e at the same time is

$) Matwatiolfof male and female reproductive o gans mature

homogamyf
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