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Set – III (Answers)
SECTION – A

1. Anaphase- I of Meiosis-I (Reductional division)

2. (i) Seed-shape Round v/s wrinkled
     (ii) Seed-colour Yellow v/s green

3. Single cell protein.

4. Partheniumhysterophorum (congress grass or carrot grass)

5.  C-peptide, an extra-stretch helps the insulin prohormone to become fully 
mature and functional hormone.

6. The enzyme lysozyme in bacteria and the enzyme chitinase in fungi.

7. It states that two closely related species competing for the same resources 
cannot coexist indefinitely and the competitive inferior one will be eliminated 
eventually. This may be true if the resources are limited but not otherwise.

8. Mutualism

SECTION – B

9.  Sctrotum (Scrotal sac): Testes are situated in the pouch called scrotum, 
which lowers the temperature of testes 2-3oC lower than body temperature 
suitable for spermatogenesis.

10.  (a)  The  appearance  of  pink  flowers  in  Snapdragon  is  not  a  case  of 
blending because in F2 generation, the red flowers and white flowers again 
make their reappearance.

(b) Incomplete dominance.

11.  Multiple  allelism is  the  phenomenon of  occurrence  of  more  than two 
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alternate forms of a gene present on the same locus. In human beings the 
gene I has three alleles IA, IB and i. Out of these three alleles, any two alleles 
can occur in a human being, one allele contributed from each parent.

The alleles IA and IB are dominant over allele  i and produce A and B 
phenotypes  respectively;  a  phenomenon  called  dominant-recessive 
relationship. However, when alleles IA and IB are present together, both of 
them  express  equally  and  independently  producing  AB  phenotype,  a 
phenomenon called co-dominance. The allele i when present in homozygous 
condition, a recessive allele, produces O phenotype.

12. Scientific name of fruit-fly : Drosophila melanogaster

Reasons for selection:
(i) They could be grown on simple syntheic medium in laboratory.
(ii) They complete their life cycle in about two weeks.
(iii) A single mating, could produce a large number of progeny flies.
(iv) Male and female flies are easily distinguishable.
(v)  Presence  of  only  four  pairs  of  chromosomes,  with  XY –  XX 

mechanism of sex determination.
(vi) Flied can be temporarily inactivated by either and examined by hand 
lens/dissection microscope.

OR

Linkage is  the  phenomenon of  inheritance  of  a  number  of  genes  or 
factors together due to their physical occurrence on the same chromosome. 
Linked genes do not show independent assortment ratio and 1 : 1 : 1 : 1 as 
double test cross ratio. For example in  Drosophila, the cross between grey 
body and long wings flies with black body and vestigial (short) wing flies 
shows a ratio of 3 : 1 parental phenotypes (3 grey body long wings and one 
black body vetigial wing) instead of 9 : 3 : 3 : 1 phenotypic ratio.
Cross-over  is  a  recombination  of  genes  due  to  the  exchange  of  genetic 
material  between  two  homologous  chromosomes.  Beside  parental 
combinations,  recombinant  types are  also produced.  For example,  a  cross 
between red-eyed normal winged and purple eyed vestigial wings produced 
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red-eyed  vestigial  winged  and  purple  eyed  normal  winged  flies  as 
recombinant types beside the parental types. Only 9.3% recombinant types 
were observed which is  quite  different  from 50% recombinant  in  case of 
independent assortment (1 : 1 : 1 : 1 dihybrid test cross ratio). Thus, complete 
linked  genes  show  only  parental  phenotypes  while  cross-over  genes 
(incomplete  linkage)  beside  parental  phenotypes,  also  show  a  little 
percentage of recombinant type. Thus, linkage and cross-over are showing 
alternatives of each other.

13.  Ascariasis  :  It  is  a  helminthic  disease  caused  to  man,  by  common 
roundworm  – Ascaris  lumbricoides.  The  symptoms  of  disease  include 
abdominal  pain  and  cramps,  blockage  of  intenstinal  passage,  anaemia, 
internal  bleeding,  nausea  and  headache.  Disease  spreads  through 
contaminated vegetables, fruits and water as eggs of parasite excreted along 
with faeces of infected person contaminated soil, plants and water.

14. Baculoviruses are pathogens that attack insects and other arthropods can 
be  used as  biological  control  agents.  Majority  of  baculoviruses  belong to 
genus  Nuclepolyhedrovirus.  They  are  species  specific  and  have 
narrow-spectrum insecticidal application. They have no negative impact on 
plants, mammals, birds, fish or even on non-targetinsects. It is desirable in 
integrated pest management (IPM) programme, for conservation of beneficial 
insects.

15. Restriction nucleases are the enzymes which cut DNA into pieces. They 
are of two types:

(i) Exonucleases : Remove nucleotides from the ends/terminals of 
DNA.

(ii) Endonucleases : Cut the DNA at specific position/site of sequence 
of nitrogen-bases recognised by the restriction enzymes.

16. DNA is more stable than RNA because (a) instead of 2'-OH group of 
sugar there is only H and further (b) thymine in place of uracil being more 
stable. DNA is preferred for storage of genetic information while RNA for 
transmission of genetic information.
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17. Mutualism is an interspecific interaction in which both species are 
benefitted. Co-evolution of flower and its pollinator species are highly linked 
with one another. It means a given species of fig can be pollinated only by its 
partner wasp species and no other species. The female wasp uses the fruit not 
only as oviposition (egg laying) site but uses the developing seeds within the 
fruit for nourishing its larvae. The wasp pollinates the fig inflorescence while 
searching for suitable egg laying sites. In return for the favour of pollination, 
the fig offers the wasp some of its developing seed, as food for the 
developing wasp larvae.

18. High level of L.H. induces  rupture of Graafian follicles to release ovum 
containing secondary oocyte i.e., a process called ovulation.

SECTION – C

19.  Outbreeding  Devices  :  To  avoid  inbreeding  depression  and  promote 
outbreeding, the plants have evolved certain devices/contrivances such as:

(i)  Dicliny  (unisexuality)  :  Flowers  unisexual   e.g.,  Papaya,  Maize, 
Mulberry.

(ii) Dichogamy : Sex-organs mature at different times (a) Protandry – 
anthers  mature  earlier,  e.g.,  Salvia,  Sunflower  (b)  Protogyny  –  stigmas 
mature earlier, e.g., Gloriosa, Plantago, Mirabilis, etc.

(iii) Prepotency : Pollen grains of another flower germinate rapidly over 
the stigma than pollen of same flower, e.g., Apple, Grapes.

(iv) Self-sterility/self-incompatibility : Pollen grains do not germinate 
on the stigmas of same flower, a genetic mechanism to prevent inbreeding.

(v) Heterostyly : Anther and stigma placed at different positions, 2 or 3 
types of flowers with different lengths of stamens and heights f stigmas, e.g., 
Primula, jasmine.
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(vi)  Herkogamy  :  Mechanical  device  to  prevent  self  pollination,  e.g., 
formation of pollinia (translator) in Calotropis, in Cyprepedium the stigma 
lies on the route of insect entry while the anthers occur near the exit.

Or

In majority of angiosperms, a stamen possesses an anther which 
consists of two anther – lobes i.e., dithecous. The anther is a four-sided 
structure and contains four pollen sacs or microsporangia i.e., 
terasporangiate.

Wall of microsporangium or anther wall consists of common epidermis, 
hypodermis (at maturity form endothecium, with fibrous thickenings and thin 
walled stomium for dehiscence) 1-3 middle layers and innermost nutritive 
layer  tapetum.  Tapetum  is  of  two  types  –  amoeboid  (=invasive, 
periplas-modium) and secretory (= glandular/parietal).

Tapetum helps in:
(i) Nourishing the microspore mother cells and pollen grains.
(ii) Secretion of enzymes and hormones.
(iii) Production of ubisch granules for forming exine.
(iv) Secretion of pollen-kit.
(v)  Secretion  of  special  proteins  for  pollen  grains  to  recognise 

compatible stigmas.
Each  microspore  mother  cell  divided  by  meiosis  to  form  tetrad  of 

haploid  microspores.  The  process  of  formation  of  microspores  is  called 
microsporogenesis.

20. A statutory ban is imposed on Amniocentesis technique by Govt. of India, 
because the people desirous of male child, have exploited this technique for 
female foeticide, as the sex of baby can be known. It has disturbed sex-ratio 
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and is a cause of many social evils.
Amniotic fluid contains the slough off skin cells of the foetus, are used 

to  determine  the  sex  of  the  infant,  to  identify  some  chromosomal 
abnormalities in number and to detect certain biochemicals and enzymatic 
abnormalities.

The  Govt.  of  India  has  rightly  imposed  a  legal  ban  as  it  is  being 
misused to kill the normal foetus.

21.  A  record  of  inheritance  of  certain  genetic  traits  for  two  or  more 
generations presented in the form of  a diagram or a family tree  is  called 
pedigree analysis. Pedigree analysis is done in the study of human genetics 
because (i) in humans the generation time is very long 20 years or more (ii) 
the  number  of  offspring per  couple  is  also  small  (iii)  system adopted by 
Mendel cannot be adopted.

Hence pedigrees are maintained.
Findings  of  pedigree  analysis  helps  to  know  (i)  the  possibility  of 

absence or presence of that trait in homozygous or heterozygous state in an 
individual  (ii)  the  possibility  of  having children with  genetic  defects  like 
haemophilia,  colour blindness,  sickle-cell  anaemia,  thalassaemia  and 
metabolic  disorders  like  alkaptonuria,  phenylketonuria  etc.  (iii)  Mendel's 
principles are also applicable to human genetics with some modifications.

22. 'a' (i) Round face, broad forehead, permanently opened mouth, protruding 
tongue, projecting lower lip.

(ii) Short neck, flat hands, stubby fingers and furrowed tongue.
'b' = Both
'c' = Kleinfelter's syndrome
'd' =  Male
'e'  =  (i)  Sterile  females  with  rudimentary  ovaries,  small  uterus, 

undeveloped breasts, short stature.
(ii)  Webbed neck  and abnormal  intelligence,  may not  menstruate  or 

ovulate.
'f' = Female

23.  (a) There is a great need to organise visits to slum areas to educate the 
people with respect to health and hygiene. The slum dwellers are uneducated, 
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economically weaker section of the society who are totally unaware about the 
hazards of polluted air, water and land, harmfully affecting their life. Slum 
areas  being  uncleaned  are  the  breeding  places  of  the  pathogens  causing 
infectious diseases.  Huge garbage dumps can  be  commonly seen in  these 
areas.

(b) As a member of community department of school, I will make them 
understand the importance of awareness about the health and public hygiene. 
They must not allow stagnant water,  which becomes a breeding place for 
mosquitoes etc.  which cause Dengue and Malaria  etc.  The polluted water 
contains pathogens, and become a source of gastric diseases. Only clean and 
pure  water  should  be  used  for  drinking  purposes.  Huge  garbage  dumps 
become the breeding place of rodents, insects and cattles. Insects and rodents 
act as as the vectors of many pathogens. It should be regularly  disposed of 
by MCD. Above all, clean, fresh, unpolluted air is must for healthy living. 
Polluted air causes various types of respiratory diseases. They should keep 
their surroundings clean.

24. (a) The process of evolution of different species in a given geographical 
area starting from a point and literally radiating to other area of geography 
(habitat) is called adaptive radiation. For example, a number of marsupials, 
each different from the other evolved from an ancestral stock, but all within 
the Australian island continent.
(b) When more than one adaptive radiation appeared to have occurred in an 
isolated  geographical  area  (representing  different  habitats)  is  termed  as 
divergent evolution. 
Galapagos islands, a group of the main islands and numerous smaller islands, 
show great variations among the organisms that lived on  these islands such 
as giant tortoises (Spanish galapago), metre long marine and land iguanas, 
insects, lizards, sea shells and birds (finches). 
It exhibits divergent evolution (Adaptive radiation) because of the presence 
of morphologically and functionally different structures, in similar group of 
organisms or organisms of similar group e.g.. Darwin finches of Galapagos 
island, have different types of modified beaks according to their food  habits; 
fore limbs of mammals adapted to different functions.

25. Separation and isolation of DNA fragments -It is carried out by technique 



sm
ar

tin
di

a.
ne

t.i
n

gel-electrophoresis. 
(a)  DNA fragment  being  negatively  charged,  can  be  separated  by 

forcing  them  to  move  towards  anode  under  an  electric  field  through  a 
medium/matrix  (agarose).  DNA fragments  separate  (resolve)  according  to 
their size through sieving effect provided by the agarose gel. The smaller the 
fragment size, the farther it moves.

(b) DNA fragments can be visualised by staining DNA with ethidium 
bromide followed by exposure to UV radiations. Bright orange colour bands 
of DNA become prominent in the gel. The separated bands of DNA are cut 
out from gel and extracted from the gel piece. This step is known as elution.

(c) Purified DNA fragments are used for reconstructing recombinant DNA by 
joining them with cloning vectors.

26. Reservoir is an abiotic component of ecosystem from which the nutrients 
move  into  the  living  biotic  component  and  are  recycled  during  nutrient 
cycling.

The reservoir for gaseous type of nutrient cycles (e.g., nitrogen, carbon 
cycles)  exist  in  atmosphere  and  for  sedentary cycles  (e.g.,  sulphur  and 
phosphorus cycles) the reservoir is located in earth's crust.

Carbon cycle:
(i)  Carbon  is  one  of  the  important  nutrient  present  in  composition 

(organic  compounds)  of  living  organism  and  constitutes  49%  of  the  dry 
weight of organism,next only to water.

(ii) Oceanic reservoir of carbon (71% of total global carbon) regulates 
the amount of CO2 in the atmosphere.
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(iv) Carbon cycling occurs through atmosphere, oceans, living and dead 
organisms.

(v)  About  4  × 1013 kg of  carbon is  fixed in  the  biosphere  through 
photosynthesis annually.

(vi) A great amount of carbon is returned to the atmosphere through the 
respiratory activities of producers and consumers.

(vii)  Some amount  of  fixed carbon is  lost  in  the  form of  sediments 
(limestone, dolomite).

(viii) Carbon dioxide is also returned to the atmosphere through:
(a) Burning of fossil fuel
(b) fuel wood
(c) organic debris
(d) forest fire
(e) volcanic activities
(f)  decomposers  also  contribute  to  CO2 pool  by  their  processing  of 

waste materials and dead organic matter.
(g) Human activities such as deforestation and massive burning of fuel 

for energy and transport have significantly increased the rate of release of 
CO2 into the atmosphere (greenhouse effect).

27. (a) Internal constancy could be in form of optimal temperatures, osmotic 
concentrations  of  body  fluids  despite  varying  external  environmental 
conditions, is called homeostasis. 
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The  organisms  maintain  homeostasis  through  physiological  and/or 
behavioural means, and  thus ensures a constant body temperature, constant 
osmotic concentration, etc.
(i) These regulations are called thermoregulation and  osmomgulafion.
(ii) Success of mammals on earth is due to their ability to maintain constant 
body temperature and thrives well whether  they are in Antarctica or in the 
Sahara desert.
(iii)  The  mechanism  used  by  most  mammals  for  thermoregulation  is  (a) 
profuse sweating in summer when the outside temperature is more than body 
temperature. (b)  shivering  (a  type   of  exercise  which  produces  heat  and 
raises body temperature) in winter,  when the outside temperature is much 
lower than body temperature.
(b) The organisms can overcome stressful external conditions either by (a) 
migration or by (b) suspend:
Migration:
(i) By this mechanism, the organisms can move away temporarily from the 
stressful  conditions  in  the  habitat  to  another  habitat  with  hospitable 
conditions.
(ii)  Birds  undertake  long  distance  migration  during  winter  e.g.  Keolado 
National Park, Bharatpur (bird sanctuary) hosts thousand of migratory birds 
from Siberia and other extremely cold northern regions.

Suspend  :  The  organisms  which  cannot  migrate,  suspend  their  metabolic 
functions 
during  the  stressful  period  and  resume  their  function  at  the  return  of 
favourable 
conditions  e.g.  bacteria,  fungi  and  lower  plants  produce  various  types  of 
thick-walled  spores and the higher  plants  produce seeds  and some  other 
vegetative reproductive structures to tide over period of sress. 
Some  animals  undergo  hibemation  (winter  temperature  and  thrives  well 
whether sleep as in frogs, certain reptiles and polar they are in Antarctica or 
in the Sahara bears) and aestivation (summer sleep, desert. some snail and 
fish, desert animals in summer) A stage of suspended development in many 
zooplankton species in lakes under unfavourable condition is called diapause.
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SECTION - D

28.  Sewage  treatment  :  Municipal  waste  water,  commonly  called  sewage 
contains large amounts of organic matter (human excreta) and pathogenic as 
well as heterotrophic microbes.
(i) There is great need to treat sewage before it  is discharged into natural 
water bodies like rivers and streams, to make them less polluting.
(ii) Sewage is treated in sewage treatment plants (STPs). Treatment of waste 
water  is  done  by  heterotrophic  microbes  naturally  present  in  sewage.  It 
involves two steps :
(a) Primary treatment : In this step, there is physical removal of large and 
small particles from the sewage through filtration and sedimentation.
(i) The first step is the removal of floating debris by sequential filtration. 
(ii) Sewage is now passed into grit chamber to remove soil and small pebbles 
by sedimentation. 
(iii) All solids that settle down form the primary sludge and the supernatant 
forms the eflluent.

(b) Secondary treatment or Biological treatment : It involves different steps : 

(i) Primary effluent is passed into large aeration tanks. 
(ii) It is constantly agitated mechanically and air is pumped into it. 
(iii) This allows vigorous growth of useful aerobic bacteria into flocs 

(masses  of  bacteria  associated  with  fungal  filaments  to  form  mesh  like 
structures). 

(iv) The microbes decompose the major part of the organic matter in the 
effluent. 

(v) It reduces the BOD (biological oxygen demand) of the effluent. 
(vi) BOD refers to the amount of oxygen that would be consumed if all 

the organic matter in one litre of water were oxidised by bacteria. 
(vii) When the BOD of sewage is reduced significantly the effluent is 

passed into a settling tank where the bacterial flocs are allowed to sediment 
forming the activated sludge. 

(viii) A small part of activated sludge is pumped back into the aeration 
tank to serve as the inoculum. 

(ix) The remaining major part of activated sludge is pumped into large 
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tanks called anaerobic sludge digesters. 
 (x)  Here,  another  type  of  anaerobic  bacteria  digest  the  bacteria  and 
fungi  in  the  sludge  producing  methane,hydrogen  sulphide  and  carbon 
dioxide, i.e., biogas, can be used as source of energy as it is inflammable. 

(xi)  The effluent from secondary treatment is  generally released into 
rivers and streams. 

OR

AIDS vims is a retrovirus.  It  is  a spherical  virus that  contains two single 
stranded  RNA filaments,  associated  with  a  reverse  transcriplase  enzyme 
which helps in reverse transcription i.e.. formation of DNA from RNA. 

Process of replication : 

(i) After entering into the body of a person the virus enters the macrophages. 
The RNA genome of the virus replicates to form viral DNA with the help of 
enzyme reverse transcriptase. 

(ii) The viral DNA gets integrated/incorporated with the host cell DNA and 
uses the raw material and infected cell machinery to produce virus particles. 

(iii) The macrophages continue to produce virus particles and act like a HIV 
factory. 

(iv) Simultaneously virus enters the helper T-lymphocytes (T H), replicates 
and forms progeny viruses. 

(v)  Progeny  viruses  released  in  the  blood,  attack  the  other  helper 
T-lymphocytes, resulting in progressive decrease in their number in infected 
person. With the lack of T—lymphocytes,  B~lymphocytes do not produce 
antibodies to encounter the pathogens/antigens.

(vi)  Infected person becomes so immunodeficient that  he/she is  unable  to 
protect  himself/herself  against  any  infection/pathogen  such  as 
mycrobacterium, viruses, and even parasites like toxoplasma.
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29.  (a)  Frederick  Griffith  (1928)  a  Britusg  doctor  was  studying  the 
pathogenicity of different strains of  Streptococcurs pneumoniae. It has two 
strains – (i) Virulent - cause pnemonia, has S-type of bacteria, covered by 
sheath of mucilage. (ii) Non-virulent – do not produce the disease, has R-type 
of bacteria, devoid of sheath of mucilage.
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Griffith found that on injecting live R-type, bacteria did not produce the 
disease while live S-type caused pneumonia and the death in mice. However, 
when heat-killed S-type injected, they did not produce the disease. Finally 
Griffith injected -a combination of live-R type and heat-killed S-type bacteria 
into  mice.  While  some  mice  survived,  others  developed  the  disease  of 
pneumonia and died. Autopsy of dead mice showed that they possessed both 
the type of bacteria (Virulent-S-type and non-virulent -R-type) in living form 
through the mice had been injected with dead virulent (S-type) and living 
non-virulent (R-type) bacteria.

From  the  above  experiment  Frederick  Griffith  concluded  that  the 
occurrence  of  living  S-type  virulent  bacteria  is  possible  only  by  their 
formation  from  R-type  non-virulent  bacteria,  which  pick-up  the  trait  of 
virulence from dead bacteria. This phenomenon is called Griffith Effect or 
transformation.  Griffith  proposed  that  the  transforming  principle  is  a 
chemical substance released by heat killed S-type, which changed the R-type 
into S-bacteria. It was a permanent change as the new S-type formed only 
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S-type progeny.

(b) Avery, Macleod, McCarty discovered that DNA from the heat killed 
S-strain caused the living R-strain bacteria to become transformed into living 
S-type.  DNA  is  the  transforming  principle.  They  found  proteases  and 
RNAases  did   not  affect  transformation  while  DNAases  inhibit 
transformation. They conclude that DNA is the hereditary material.

OR

Lac-operon,  in  bacteria  a  transcriptionally  regulated  system  was 
proposed  by  Jacob  and  Mound.  The  polycistronic  structural  genes  are 
regulated by a common promoter and regulatory genes. 

Three   structural  genes  z,   y,   a,   z-code  for  beta-galactosidase   which 
hydrolyse  lactose  into  galactose  and  glucose,  y-  gene  code  for  permease 
which increases permeability of the cell to lactose and the a-gene code for 
traftsacetylase.
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Presence  of  lactose  in  the  cell,  regulates  switching  on or  off  of  the 
operon and is termed inducer. 

Repressor protein synthesised by i-gene combine with inducer (lactose) 
to form inactive repressor which does not bind to operator gene and RNA 
polymerase from promoter gene moves to the structural  genes to  help in 
transcription. In the absence of lactose, repressor binds to the operator gene 
which is switched off and RNA polymerase cannot move from promoter gene 
and thus there is no transcription. Regulation of lac operon by repressor is 
called negative regulation.

Note: The repressor of operon from i-gene is synthesised all the time, hence, 
i-gene is a constitutive gene.

30. Main steps involved in breeding a new genetic variety of a crop : 

(a) Collection of variability  - The basic need of breeding programme, 
involves collection and preservation of all the different wild varieties, species 
and relatives of cultivated species.  The genetic material present inside the 
reproductive cells or germ cells is called germplasm. The entire collection in 
the form of plants or seeds (having diverse alleles for all genes) of a given 
crop is called germplasm collection. 

(b) Evaluation and selection of parents - Germplasm is evaluated. plants 
with desirable combination of characters are identified. multiplied and used 
in the process of hybridisation. Pure lines are created wherever desirable and 
possible. 

 (c) Cross-hybridisation among the selected parents - Cross hybridising 
the  two  parents  to  produce  hybrids  that  genetically  combine  the  desired 
characters in one plant. It is a time consuming and tedious process involving 
pollination and bagging. The rate of success is very low, usually only one in 
few hundred to a thousand crosses shows desirable combinations. 

(d) Selection and testing of superior recombinants - Selection among 
the  progeny of  hybrids for  desired  character  combinations yields superior 
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plants that are self-pollinated for several generations till they reach a state of 
uniformity so that characters will not segregate in progeny. 

(e)  Testings release and commercialisation of new cultivars  -  Newly 
selected lines are evaluated for desirable characters by growing these in the 
research  fields  and  recording  their  performance  under  ideal  fertiliser 
application, irrigation and other crop management practices. It is followed by 
testing the materials in farmer's field for at least three growing seasons at 
different agroclimatic zone. The material is evaluated in comparison to the 
best available local crop cultivar a check or reference cultivar. 

(f) Release of new variety - The material evaluated is selected, certified 
and released as a new variety. 

Use of GM Plants. GM plants have been useful in many ways as : 
Pest Resistance Crops - tolerant to abiotic stresses reduce post harvest losses 
enhance nutritional value of food. 

Or 
(a) Animal breeding aims at : 

Objective 

(i) increasing the yield of animals. and 
(ii) improving the desirable qualities of produce. 

(b) Importance 

(i) Inbreeding increases homozygosity, which is necessary to evolve a 
pure line in 
animal. 

(ii) Inbreeding exposes harmful recessive genes that are eliminated by 
selection. 

(iii) It helps in accumulation of superior genes and elimination of less 
desirable genes. 

Limitation 
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However, continued inbreeding causes inbreeding depression, reduced 
fertility and low productivity. 

To overcome the limitation 

Disadvantage of inbreeding can be solved by mating selected animals of 
breeding  population with unrelated superior animals to restore fertility and 
yield (outcrossing). 

(c) (i) Cattle breed : Jersey, Brown Swiss, Ayrshire, Holstein, Friesian. 

(ii) Poultry breed : Single comb (egg- types), White Leghorn, Ancona, 
Andalusi an, Plymouth, Rock and New Hampshire, (meat-types). 


