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Q.2

Ans

I'rocedure of purline selection:
First year- A lar number of plants are selectcd from a desi or local variety or some othergenctically variabl} but homozygous population and their seeds are harvested separately.Sccond year- Progenies fromindividual plants are grown separately with proper

spacing.The top IS-20proßenies are selected and seed ol all plantsineaclh progeny is bulked, Theprogenies are evalyuted visually; poor weak and delectivC progenies are rejected.Third year-Iftheseeds of individual plant progenies are not enough to conduct replicatedIrialthey arc grow)) in an unreplicated trial. The best variety is used as a check and shouldbe planted at regulr intervals. However, it enough seed is available a preliminary yield trialshould be conductqd.

Fourth ycar- Rep jcated yield are conducted by the breeder using the best available varietyas a cheelk. Ench ppgeny is equivalent to a strain as it is a pure line.

(5)

Fifth to seven yor- The promising strains are evaluated at several locations. The bestreleascd varieties eused as checks.
Cight year- Thebest progeny or strain is released as a new variety and its scedmultiplication is irtiated for distribution.

(Fv chart)

a) Define heterosis. Describe main features of heterosis.

Ileterosis- The superiority of F, hybrid over both its parents in terms of yield and someother characters.

Main features of jeterosis:
1) Superiority ovr parents - Heterosis lends to superiority in adaptation, yield, qualitydisease resistihce, maturity and general vigour over its parents. Generally pcsitiveheterosis is al desirable eg. negative heterosis for higher maturity duration ar: toxicsubstancess is dEsirable in some cases.

(2)

envitonment.

2) Confined to li- Heterosis is confincd only to the Fi generation of a cross due tosegregation an! recombination.

(6)

3) Gene!ic contrd!- The expression of beterosis is governed by nuclear genes. In somecases lheterosisresults duc to interaction between ruclear genes and cytoplasm.
4) Reproducible Heterosis once identified can be casily reproduced in a define

5) Association wtlh SCA - Heterosis has positive association with specific combining
ability (SCA)yariance.

8) l.ow requenc The frequency ofdesirable Feterotic combination is very low.

6) Effec of lheterpzygosity- Tle magnitude of heterosis is associated with heterozygosity
because the dofninance variance is associated with heterozygosity.

7) Conceals recesive genes- Incase of heterosis deleterious recessive genes are covered by
the favourable-ffect of domínant genes.
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b) Dene polypdy tdeile topnlypaly

Autupalleldy.
Aleallel oimplepolypldy singhe speis gudyyd

i)
Rnbeel, witenm

Detleplnt breedng, Deeevile wehivvements uf plant huein

(4)

CMMYI,Vulety alymsonnAd mikn swleted trthe meteriats
2) Dvehiud iylnles

(2)

(0)
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Q.5

Ans

3) Noblisatioh of sugarcane:
The Indianeunes were of Saccharum barberi, largely grown in North Indiu. Thes

had thickerstenm and higher sugar content but it perfornmed badly in North India dueto

hardy butIor in yield and sugar content, while tropical cane of Saccharum oficinarun

low winteritemperature. C.A Barber and T.S Venkatraman at Sugarcane Breeding
Institute, Cimbtore translerred thick stenm higher sugar content and other desirable
characters fom the noble cune to Indian cane is commonly relered as nobilization On o

Indian canek
4) Developed $yntheic and composite varieties: Partially exploitation of heterosis or

hybrid vigor.
a) Maize: Arican Tall, Manjari, kissan, shakti etc.

b) Bajara: lcC-75, PHB-10, ICTP-$203, ICMS 7703 and 4.

c) Sugarbec Synthetic 3

5) Developcd ybrid in cotton:

The first hylid variety of cotton was H4, since then several other hybrid varieties have
been develped e.g. varlaxmi, savitri, jayalaxmihave been released for conmercial
cultivation.

6) Bt Cottont Strains of the bacterium Bacillus thuringiensis produce over 200
different Bt oxins, each harmful to different insects. Most notably, Bt toxins are
insecticidal to the larvae of moths and butterflies, beetles, cotton bollworms and
ghtu flies but!are harmless to other fornms of life.The gen coding for Bt toxin lhas been
inserted into}kotton as a transgene, causing it to produce this natural insecticide in its
tissues.

Define male stefjlity. Enlist its types and describe cytoplasnic genetic male sterility.

Male sterility- Pölen either absent or non unctional
Types of male serility
1) Genetic male lerility
2) Cytoplasmic nfale sterility
3) Cytoplasmic ghnetic mle sterility
4)Chemical indufed male sterility
5) Transgenic mae sterility
Describe cytoplasnic male sterility
Cytoplasnic- geketic male sterility:

Advant:nges:
1. His used in bol the crops sexually and asexually propagated crops.

This malesterility is also called as tlhrec line breeding systen. This male sterility isdue to interaction þetween nuclear genes ancdcytoplasmic gene. It involves A, Band R lines.Itis conmonly uszd in sorghum, pearl millet, rice, sunflower etc.

2. It is stable.
Disadvantages:
1. More orca requted for maintenance of lines,

Theywere

2. More expensiv;

(2)

(2)

(4)
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Diagrammaticrepresentation.

Male Sterile

Male sterile

Ans

1.

2.

3.

4

S.

6.

Use of cytoplam snic genctic male sterility has certain limitations du to

Q.6 Explain in brief

X

Male Fertile

2.

rr

3

Male fertile

Cytoplasm may bring certain undesirable effect.

Problems in fertility restoration.

1) Types of heritability

4.

RR

Unsatisfactory pollination.
Effect of modifying genes.

There are two types of lheritability

1. Broad Sense Heritability

Main features of broad sense heritability

Breakdown of sterilily particular environnentalconditions ofcytoplasm.
Difficulty in developing suitable restorcr due to polyplojdy nature of crop or

undesirable linkage e.g. wheat.

lieritability (bs)

Wlhere, V;

Broad sense heriability is the percentage ratio of genotypic varince to the phenotypic
variance,

It is more useful in aninalbreeding

The broad sense lieritability, fron diferent materials, is estimated i) diflerent ways. From
replicated data of several genotypes, heritability is calcnlated as lollos:

I is estimated from genotypic variance

rr

Malc Stcrile

2. Narrow Sense 1leritability

Rr

S

Vp

Malc fertild

Selection of elite typeof genotypes Irom lhomozygous populaton.
It is estimated by using fornmula

x 100

genoypic variance, V, =lhcnotypic variance

(2)

(2)Narow se)se heritability is the ratioof additive variance to th phenolbpic varianco.
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Ans

Main leatues of narrow sense heritability
I.

2.

3.

4.

S.

Itis hscful in plant and aninal breeding.
It is stimated fronadditive varince.
Seletion of clite type of genotypes liom segregating population.Croses are nnade in delinite lashion.
ftis (stinated by using formula

Heritability (s)

Heritability )
2

VP

2) Modes ofPollination

VA

-o--.X l00

Vp

x 100

Pollinatio refers to the transfer of pollen grains from anthers to stigmas. Modes ofpollinations tlhjee types

OR

Clas»ification

Sclf pollinatiqp: Pollen from an anther may fallon to the stigma of the same lower leadingto self pollinat]on or autogamy.
Many cul:ivatkd plant species reproduce by sclf pollination. Sclf'pollinated species are
belicved to ha originated fromcross pollinatcd ancestors in response to the environnentalconditions to which such specics are typically subjected.

Cross pollinaton: When pollen grains from lowers of onc plat are transmitted to the
stigmasof flowr of another plant, iiis knowin ascross pollinationcr allogamy.

In cross pollinaýng species, the transfer of' pollen from a flowcr to the stigmas of the othersnay be broughtabout by wind, water or insects. Many of the crop plants are natur:ally cross
pollinatcd. In mlny specics a smallamount of selling may alsooccur.
Often Cross pöllinated spccies: In muny crop plants cross pollination often cxcecds 5
percent and miy rcach 30 percent. Such spccies are generally known ns olen cross
pollination spectes. cg. jowar, cotton,arhar, safflower cte. The gentic architecture of' suclcrops is interngdiate between those of self pollinated and crss pollinated species.
Consequentiy ínsuch species brecding netlhods suituble lor botlh of them may be profitubly
applicd. But oftc| liybrid varietics are superior to others.

Define self incorpatilbility. Givelassitiention of self incompatibility and

describe ntilizatlon of self incompatibility.
Seif ineompatibility: Itrelers to the failure of' pollen to lertilize the suune (lower
or other of the sarfje plant

(4)

1)Floral norploley o) heteromorphic i) distyly ii) Tristyly
b) homomorphic i)sproroplytie i) gametoplyic

2)On the basis of }eneinvolved a)mononllelic ii) diullelic ili) polyallelic

(2)

(3)
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Ans

3)Site ofexpression i) stigmatic i) stylar ii) ovrian4) Poly cytology a) binucleate b) trinuclcate

Utilization of sclf incompatibility:
Utilization of sclf inconmpatibility

Self incompatibility isof great significancc to plant breeders. It i an important pollinationcontrol device which prevcnts autogamy and promotes allogamy.

(3)

1. Production of hybrids - Sclf incompatibility provides a way ogenetic or cytoplasmicmale sterility. Self incompatibility has been utilized for ptpduction of commercial
hybrids in brassica and sunflower. Two self incompatibility lins (strains) are plantcd in
the alternate row for hybrid sced production. The harvest froni botlh the lines would be
Ihybrid sced.

2. Combining desirable genes: Self inconpatibility system permits combining of
desirable genes in asingle genotype from two or morediffercnsources through natural
cross pollination which is not possible in self compatiblespecits. Moreovcr knowledge
of sclf incompatibility specially in fruit crops, helps fruit grower to increase the yield of
fruits by providing suitable pollinators.

What is sporogenesis? Describe proccss of nicrosporogenesis and microg:ametogenesis.

Sporogenesis:

Microsporogenesis:

Production of microspores and megaspores is known as sporogenesis Microsporcs arc

produced in anthers (microsporogenesis),while megaspores arcprodced in ovules
(megasporogenesis)

(2)

Microgametogencsis:

(3)
Each anther hasfour pollcn sacs, wiich contain numcrous pollen motlhcr cells

(PMC).Each PMCC undergoes meiosis to produce four haploidcells ojmicrosporcs.This
prucess is knownas microsporogenesis. The microspores mature into pollen grains mainly

by a thickening of their walls.

(3)
This refers to the produclion of malc gamele 9r speru. Duringhe maturation o

pollen, the microspore nucleus divides mitolically to produce a gencr:ive und a vcgeiative
or tube nucleus.The pollen is generally relc:used in this binuclcate stjge, when the pollen
lands onto the stigna of a flower, it is known as pollination. Shortly al}cr pollination, the
pollen germinates. The pollen tube enters the stigma and grows througl] the style. TI

generative nucleus now undergoes into milolicdivision to producc tvo:uale gamcles or
sperms. The pollen, along with tlhc pollen tube is known as microgamätopliyte.
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MCnsrons

AuCAOSInoaNES

1)Combining alility

Write slhort not on (Any two)

VEOLTAIYE
TUDL UCLUI

açAOQAMETOGErCLN

Generalcombin}vg ability:

AENENATVE

WaIUS

IDUSN

Specific combinipg Ability:

(G(NEAATIVE NLRRH

Microsporogensis and microgameigencsis

ndvantages and sadvantages

n

KUEN GANN
(MUNOSrOnD

Adyantagea of mbining Albility

PCAN

Ans Combining ability refers to the capacity or ability ofgenotype to transmitsuperior perfomhce to its crosses.

TUCE
NUCAu3

MCIOOMAETOPHYTE

Tlie aveige perfor:nancc of a stin or genotype in a series of hybrid conbination is
termed as generalcombining ability: It is cs!imated from half sib farailies. Half sib tamilies
- propeny having'one parent in common. In other words the crosses which have one parentin common are 1sed for the calculation of gca is due to additive genetic vurince and
additivex lditiye epistasis. It helps in sclection of suitable parents for hybridizatior, It has
relationship withparrow sense lheritability.

(1)

The perfoanc ofapareut in a specific cross is known as speitic combining general
Conbinig abili). 1Thussca relers to the deviation of a partieular cross tiom the general
Combining ability.The sca is estimated from the fullsib fanilics, Sca is due (o dominunce
penetic variance kndall the three types of epistasis. It helps in the identilication ot'superior
Cross combinalids, Jtlas relationshipwitis heterosis.

1 Combining allity analysis is uscful for evaluation of strains or genotyoes in terms of
tdseir genetic vae. It Delps in the selectionof suiable parents for incorporation in the
iybridizaiion pqyanne.
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2. It helps in the identification of supcrior hybrid combinations w]ich may be utilized for
commercial expioitation of lheterosis
3.Combining ability analysis is useful in the development of synthejc varietics

4. Ihe coinbinng ability estinates are frce from genctic assumption and arc based on

empirical results

3. The estlimates of gca and sca efects arc based in first order staistics mean values and
hence are statically robust.

6.The combining ability analysis provides information about the geije action involved in the

expression of various quantitativc characters and thus helps in decicing breeding procedure
for genctic improvement of suclh traits.

Dis-advantages
1,The estimates of combiningability are specific to the material undkr evaluation.

2. Combining ability analysis requires atlcast two crop seasons. n the first season the
crosses are affected and the second season the crosses are evaluated.;

3.The analysis of data is sonme what difficult.

4.In order toobtain accurance results the crosses have to be evaluaed over multi locations
for two or three ycars.

2) Vertical and horizontal resistance
Vertical Resistancc:
Specific resistance of a host to the particular race of pathogen is known as vertical

resistance. This is governed by onc or few genes and therefore rcferrecd to as oligogcnic
rcsislance or major gene resistance since vcrtical resistance contrdls only one race of a

pathogen, it is also termed as specific resistance. Because of its simple inherikance it is alst:

known as qualitative.
Main featurcof yertical resistance arc
1. Vertical resistane displays discontinuous variation among genopes and classification

of genotypes into iesistant andsusceptible classes is possible:

:

2. Transfer of oligogenic resistancc fromn onc host genotype to anothci is simple.

4. It provides protection only froni onc racc of pathogen.

(2)

3. Oligogenic resistance is usually short lived or less durable. Th resistance can casily
brcalk doW! when new race of a patlhogen is forn:ci.

5. Ithas heritability and can be casily identified in the brecding progrdnme.
6. It applies to host pathogen gene for gene rclationslhip.

Horizontal Resistance
(2)

The rcsistance of o host lo all the race of pathogcn is callecd horizontl resistauncc. Thc host.
planprovides protection from allthe prevailing races of a pathogen
(general rcsistance), The resistance is controllcd by a numbers|of genes (polygenicheritance)
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Each xene invold in the rsistanee has snall eteet which is not visible (minor po..
ristance)The host esistance is not for a specific race of pathogen (non specific

rsistane)
Main featufes ofhorizontal resist:auce area) Horian!rsistane exhibits continuous variation among genotypes and therelore
classificatiohofgenotypes into ditlerent distinet classes is not possible.b) It has lohentability; therctore ilentiication ofresistance types is diicult

c) liprevidcš protection from several races ofa pest.d) The esisnce cannot be easily overcome
by new rnces of a pathogen due to polygenic

control..

e) It is difhglt totranster polygene resistance trom one host genotype to another because

individual alle in a parent cannot be identified.) General restance isnot applicable to

3) Inbreeding depression
Inbreding is mating between individual related by descent or ancestry. When the

individuals afe closely related eg. in brother, sister mating or sibmating, the degree of

inbreedirg is igh. The highest degree of inbreeding is achieved by selfing. The chicfeffect

ofinbrecdings an increase in homozygosity
in the progeny.

Estnatiou oliibrccdirng
=-Ex 100

Inbreeling depression may be defined as the reduction or loss in vigour and fertility

as result of itdreeding. Effect of inbreeding- is generally accompanied
vith a reducticn in

vigour and reproductive capacity that is fertility. There is general reduction in the size of

variousplant arts and the yield.

gene lor gene relationship.

Ellects of inbreedingdepression

Categorics ofegree of inbrecding depression- High, medium (noderate), low inbreeding

depressior,andlack of inbreeding depression.

9.10 Wlat is hybridization?
Describe its lypes and objectives of lhybridization.Ans Iiybridization

The mating orcpssingoftwoplants of dissimilargenotypes is known as hybridization.Types of3ylbrkization

(4)

(2)

1) Intervariet4l 1lylbridizationThe
parents involved in inervarietal hylbridization

belong to te samne species they may be two strains, varieticsor races of the sume
species. It lis also known ay inraspecific 1lybridization.

In crop improvement
prograne:

intervarietal hybridizton is the ost common used. The intervarietal
cHosseS nayfesimple or complexdepending uponthe number of purentsinvolved.

(3)
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2) nterspectf: hybridization:Crosing between two diferent sfjecieš of same genus, It

is also called as intrageneric hybidization.

3) lutergenetic lybridization: Crossing betwvcen two diflerent gettera of sanne family.

Objcctivcs of hybridization
1) Combination brecding - The main aim of combination bgeding is the transfer of

one or more characters into a sinple varicy fiom another variety or other varicties.
Thesc characters may be govemed by oligogenes or polygees. A familiar cxamplc
of combi nation brccding is that for discasc resistance.

) Transgrèssive brccding - Transgressive brccding aims al inproving yicld or
contuributing chactcrs through transgressive scgregation. Tlansgressive segrcgation
refers to the appearance of such plants in an F2 generation at arc supcrior to botlh
the parents for one or more characters.

3) Development of lybrids- In most sclf pollinated crops
higher yi:lding than the parents. Wherever it is commercialy feasible. F may be

is more vigorous and

Eseddircctly as a varicty such a varicty is called hybrid varicy.
4) Devclopnent of varieties
S) Crcation of genctic variability

Q.11 cfine

SECTION B'

2) Mutation -dden heritable clhange in the phenotype of an indiyjdual.

(3)

!)Denestieation - Tlhcproccss of briiginyld species undcr lunn nanagenment is
known as donestication.

3) Dichogamy - Stamens and pistils of leimaplrodite flowers may haturg ut diflerent
times thereby fzcilitation cross pollination.

5) Proto2yuy -Pistils mature before stannens.

4) Pure Jine- The progeny obtained irom single self fertilized plants called nure line.

6) Buck cross - is crossed witlheither of its parent.

(8)

7)Polliuutiun - Iransfer ol pollen gras llom anthers to the slia!)Cristuganyy Pollination and Teitiao takes place in ulopene tlower.
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Q.12 lin the anks
)An indiual ith one pair of chroMOsoMe lcss thanthe normal somatic chro0soma

nmler i&noun as nnllisomic.

2) :he )udu one time uscd inbnCK crosS 1S called mon rccurrentparent/ donor

3)Remoaltmale reproductive organ fiom bisexual flower is called emasculation.
4) The niofof male and female ganetes is called fertilization.

5)Arerage lterosis is also called as relative heterosis/ mid parent heterosis.
6)Genctic nle sterility type ofmale sterilily is unstable.

7)The tern futation tvas first coined by IHugo de vrics.

(8)

8) Matuuatiofofnnale and female reproductive rgans mature at the same tine is
homogamf

Signature ofCoirse Instructor
ixanc- iro:. 3.H. Clvan

Mob- 9225579164

E-rmail:belusvan2i@gmail.com

Signatrot Hclof ie Depastncat
Name - Dr. D.V. Dahat
Mob- 9763339573
E-mail:deepakdalut@gmai'.com

ag
rom

ind
.in

Telegram - AgroMind


