Unit 14 Reproduction

. Analyse and interpret the following.

D

1. Write the mode of reproduction of an onion, corn, ginger and potato.
2. Make a list of ripened seeds and fruits that are eaten in our society.
3

| NOT EORISALE 1) )

Germinate o few gram seeds and examine the different requirements of water,

temperature and oxygen by putting them in various conditions.

1. Identify different stages of budding in prepared slides of yeast and draw diagrams.

reproduction. Describe how these-are cultivated to get new plants.

3. Identify different parts of a flower. - .
4, |dentify and draw the component of the seeds of pea or gram.
5. Perform an experiment to investigate the necessary conditions for seed germination.

charts.

2. Examine the specimens of onion, corn, ginger and potato and write the mode of their

6. Draw different stages of binary fission in amoeba after observing through slides or

“iSelenceiTechnology and Societi ||

1. Grow plants at home using asexual reproduction methods.
2. Describe commercially important applications of asexual reproduction in plants.

3. Justify cloning as a formof asexual reproduction.

4. State the advantages and disadvantages of having large fomilies. _
5. Debate the social implications of AIDS and other sexually transmitted diseases.
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i Define genetics:
#> Explain how genes control inheritance of characters.
# Describe the composition of chromatin material.
_#» Defineagene (a localized region of DNA that codes for a protein).
+ Stateclearlythe difference between a gene and an allele.
*
+*
*

Explain that a gene is a unit of inheritance and that it can be copied and passed onto

~ the next generation. ; '

- Describe the central dogma stating the role of a gene in protein synthesis.
Describe complete dominance using the terms dominant, recessive, phenotype,
. genotype, homozygous, heterozygous, P1, F1, F2 generations and proving it
.. diagrammatically through a monohybrid genetic cross. :
- # Demonstrate that the 3:1 monohybrid F-2 phenotypic ratio is on evidence of

© segregation of alleles. :

#> State Mendel's law of Segregation. - - .
"~ ® Demonstrate that 9:3:3:1 dihybrid F-2 phenotypic ratio is an evidence of independent
© . assortment. . !

~State Mendel's law of Independent Assortment.
~# :Selecting the example of ABO blood group system, explain co-dominance. .
- Explain incomplete dominance in Japanese 4 O’ Clock plant. ==
#> ‘Describe the sources of variation. o
- ® Relate meiosis with variation. , et ==
Describe variation and explain the difference between continuous and discontinuous
“variation by giving éxamples like, height, weight, 1Q, gender and blood groups in the'
opulation.. .- . : 3
Define organic evolution and explain how variation can lead to evolution. -

escribe how variation leads to competition in a population and differential survival’
“ by best fitting the environment. \ ' &
Assess selection as a possible means of Evolution. i e e e
'PWE_MP an understanding of artificial selection as @ means of improuemeht-_c'j;g'ield‘ '
,.,.’_J_E:nnnmicullg important plants, like wheat, rice etc. S
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Introduction”

You might have seen that the children of the same parents resemble each .other inm
characters. At the same time these children have some of their unique Cﬁurﬂtteri;?H
(variations) which they do not share with their brothers and sisters. These similarities cmt:i
differences have led people to wonder how traits (characters) are transferred from one
generation to the next. How do the young ones inherit these characteristics from their
parents and yet what determines that the young ones are not identical to their parents?
The science of genetics enables the study of various phenomena involved in deciding th;
pattern of inheritance. *

I-#8) Introduction to Genetics

Physical and mental characteristics are passed on from one generation to the other. Thisis
observable often in eye colour, complexion of the skin, height, hair colour, etc. in human
beings. Although, offsprings and parents in a particular generation may look different,
there is @ basic similarity that runs from generation to generation. Each generation
transfers characters to the next generation. The process by which characters are
transferred from parents to offsprings, is called inheritance or heredity. The branch of
biology, which deals with the study of inheritance, variations and factors controlling them,
is called genetics. : .
Every cell in the body contains instructions for making characters. These instructions are
present in the molecules of DNA in the form of chemical codes called genes. The cells use
instructions present in their DNA to produce particular proteins. The proteins made by a

cell make its characters.

1) Chromosomes and Genes

Chromosomes are thread-like structures present in
cells. They were discovered by Waldeyer in 1876.
In prokaryotic cells, chromosomes are not enclosed
in a nuclear membrane. In eukaryotic cells,
chromosomes are found within the nucleus.

When a cell is not dividing, its chromatin is in the
nucleus. During cell division, the chromatin coils and makes compa ; i
chromosomes. A chromosome consists of two identical halves. Each half T,Idal
chromosome is called a chromatid. The two chromatids of a chromosome are att::reuntﬂ
a point called the centromere. The centromere holds the two chromatids toget

they separate during cell division.

Chromosome is the name given to
these structures as they readily
absorb dyes and become coloured
(Chromo = colour and soma.= body).

form of fine threads scattered in the
ct structures ©
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15+2-1 Chromatin M“tﬂiul

Chromosomes are composed of chromatin material. In prokaryotes, the ch i ial i
. om
made of DNA only. In eukurgctes,llhe chromatin material is cgompused ofrDN:t::nnT;:'fs::::
roteins. ymg molecule of DNA is wrapped around the bundle of histones. The structure
made of histones and the DNA wrapped around them, is called o nu:’leosom; Nucleosomes

are arranged in the form of beads on a string. This string of bea :
structure of chromosomes. 9 of beads coils and forms the

Chromesame

Chromatin fiber

“Beads en o string”
DMNA wound on
nucleasomes

Mucleosomes

g

Double helix

Fig.15.1 Location and Packing of Hereditary Matericl (DNA) in the cell

15.2.2 Gene and Allele

A gene is the fundamental physical and functional unit of heredity. A gene determines a trait
or character, such as the genes for eye colour, earlobe shape, and hair texture. Genes are
Segments {)j DNA' r_unsisting o‘f a SPECiﬁC sequence and number Oj the nucleotides, that has a
code for protein synthesis.
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UnitSliHeritance
Genes are located on chromosomes. Like chromosomes, genes are also in pairs. Before
dividing, a cell duplicates its chromosomes. Its genes are also copied. Thus, each daughter ce||
has an equal distribution of genes. The transfer of genes to the next generation takes place
through gametes. The location of the gene on chromosome is called its locus. Each
chromosome in a pair may carry alternative forms of the same gene. These alternate
(different) forms of a gene are called its alleles. For example, the gene controlling height in g
pea plant exist in two forms. One allele results in the tallness while the other causes,
dwarfness. ¥ :
The combination of the alleles of a gene pair is called genotype. When a gene pair has the
same genes, the genotype is called homozygous. The genotype, in which the gene pair has
different alleles, is called heterozygous. In the following figures, the homologous
chromosomes has three gene pairs i.e. genes for eye colour, hair shape and ear shape.

o Both allelic pair of the eye colour are similar. It means that the genotype for.eye
colour is homozygous. Both allelic pair for hair shape are also similar. This means that the
genotype for hair shape is homozygous. 2 ; _

. The alleles for the ear shape have.instructions for different characteristics. One allele

has instructions for making a free earlobe while the other allele has instructions for making’

an attached earlobe. This means that the genotype for ear shape is heterozygous.

Hair Ear

shape  shape - Hair Ear

shape  shape

! ljhni‘\ Eye colour l
Ge:Tn a chromosome =3 :I‘—gm \ I
V| N

Eye colour

Eye colour

Hair Ear
shape . shape

Genes are in pairs on a homologous chromosome

Brown Straight  Free Lobe /‘f
> o Alleles of the eye colour gene or¢
\ similar (homozygous).
Q #ﬁ ; o Alleles of the hair shape gene o™,
|i | similar (homozygous).
o Alleles of the ear shape gene ore

Brown Straight  Attached Lobe different (homozygous).

Fig.1 5.2 Genes and Alleles
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15.2.3 Dominant and Recessive Alleles

|n the heterozygous genotype one allele may mask the working of the other allele. Such an l
allele is called the dominant allele. The allele which is masked (not expressed) i called o
recessive allele. The observable outcome of o genotype, in the form of o characteristic, is
called phenotype. Letters are used to represent alleles. Ca ;

: g pital letters refer to dominant
alleles, and lowercase letters refer to recessive alleles,

15.2.4 Role of a Gene in Protein Synthesis

How does the gene code for aprotein work?

Protein synthesis takes place in two major steps: .
Transcription: In the first step of protein synthesis, the two strands of DNA unzip and
separate from each other. One strand of DNA acts as o template for making a single strand of
Ribonucleic acid (RNA) called the messenger RMA (mRNA). This process is called transcription.
In this way, the instructions present in the strand of DNA is copied on the mRNA,

Translation: The mRNA leaves the cell nucleus and travels to the ribesome. The ribosome
attaches with mRNA. Another type of RNA called the transfer RNA (tRMA) carries specific
amino acids to the ribosome. The amino acids are linked together in a specific sequence,

eventually forming a protein.
b DNA synthesis '_
) (replication)

s /1

—

DNA synthesis
(transcription)
R Adenine (A)
TR . Thymine (T)
- \ » Cytosine (C)
BN : f B Guonine (G)
Urgeil ()
. Amino acid
Protein synthesis ==
(translation) .

no @ @@ @ @
Fig.15.3 The Central Dogma
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%) Mendel

Gregor Mendel, an Austrian monk, who lived and worked in
a small monastery, discovered the _fundamenml mechanism
of inheritance. In the years 1856-1864, Mendel perjr.irmed X
his famous experiments on the garden pea plant. '

Mendel was certainly not the first to conduct genetic o i
experiments, but he was fortunate to have selected o I
relatively simple genetic system for his studies. He examined
the inheritance relatively well-defined traits and obtained
clear-cut results that led to the discovery of several principles ¥

of inheritance.
These principles are now the cornerstone of modern genetics, I
and Gregor Mendel is generally regarded as the “Father of '}
.l Genetics”.
15.3.1 Mendel's Laws of Inheritance
Mendel's most famous experiments were
performed on the garden pea plant. It was a
good choice, because they are easy to grow
and are fairly resistant to pests. Peas also
have a reasonably short generation time.
They complete their life cycle (from seed to
next-generation seed) in three months. Thus,
results from breeding experiments could be Pparental
obtained rapidly. Most importantly, the pea ;3;)“‘3"'""'“
plants were pure breeding strains. For
example, Mendel had a pure breeding strain
of violet-flowered pea that produced violet-
flowered offspring exclusively when allowed
to self-pollinate. .
Every pea plant contains both male and
female reproductive parts and normally
reproduces through self-pollination. Pea i

e L
Fig.15.4 Gregor Mendel

@ Removed stamens from viclet
flower

@ Transferred sperm-bearing
pollen from stamens of
white, flower to egg-
bearin corpel of
violetlflower _ -

3]
Pollinated carpel
matured into pod

@ Planted seeds
ﬂjmm pﬁd

© Examined

plants have seven easily distinguishable oo aion °ﬁ‘?ﬁg’
: i 0
characteristics, such as round versus wrinkled offsprings all vi
b ﬂgwel!

seeds and purple versus white flowers. It (F)
helped Mendel to easily observe and calculate
the results of his crosses among plants.
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Seed — | Flower Pod Stem
otyledon y
Form y Calour Form Colour Place Size
- ’l ; - 5
i i
B | e g
Round ] Yellow | White ! Full Green  Auwicl pods Tall
T e | ‘)
| ; i £
@ | L‘J ; j{‘:f o e R g
| .
‘ Green | Violet i_ConstricLe:i. Yellow Yoot

Wfiﬂkled I PDdS Shart
L i 2 3 4 5 b 3 L

Fig.15.6 Seven choracters in the Garden pea studied by Mendal

Focusing on only one trait at a time, Mendel cross-pollinated plants with each of the seven
contrasting traits and examined their offsprings. He called the original true-breeding parents
the P (for parental) generation ond called their first set of offsprings the F,(for “first filial,"
from the Latin word filius, meaning son). The F, offspring that result from two parents with
different characteristics are also called hybrids.

Mendel crossed a true-breeding tall plant with a true-breeding short plant. Al of the offspring
in the F, generation were tall. The same thing happened with the other pairs of traits he
studied. All offspring of F, generation always showed just one of the two traits. Mendel called
the trait as the dominant trait because it dominated the phenotype, or physicol
appearance, in the F, generation. He called the other trait as recessive, because it wos
masked by the dominant trait in the F, generation.

Law of Segregation

Mendel-discovered that crossing a tall pea with a short pea would produce an F, generation
of only tall pea plants. But, he wondered, were these offspring tall pea plants really identical
to their tall parents, or might they still contain some element of their short parents? To
answer this question, Mendel let all seven types of hybrid F, generation plant to self-
pollinate, producing the F, generation.
In each F,generation some of the recessive forms of the traits, which had disappeared in the

F, generation reappeared! Approximately one fourth of the F, plants exhibited the recessive

characteristic, and three fourths continued to exhibit the dominant form of the trait, like their
Fy parents. This 3:1 ratio of dominant to recessive remained consistent in all of the F,

offsprings. :
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pollination ' 3
Ry,

.. —__J seeds F,

: Lon generation
% seeds “
germinate :

Tall \/ Shart : All Tall

P
genemtlon y

Self

3 Pollination

F,
- genm‘tiun

Tall of F,

Fig.15.7 Mendel's first experiment (monohiybrid cross)

nformation is in the form of paired

i enes are
cells (gametes), P""Ede:-if This led

(alleles) o™
put not

Mendel concluded that within an individual, hereditary i

. ive
enes (alleles). During the formation of repradu.ctll"f nly one of the two gen
separuted 90 R e i ?n}:af‘:t:s tEat- “the Pnired'genes
g tion, which 5 ' lel
del to propose the law of segregation, : e other allele,
:I::JErated ;uriﬁg gamete formation and each gamete receives one or th

both”.
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Cross-pollination

BN Tall plant —L—Shory plant
generation T

tt
} .
generation ]
Fl d Tt
generation All Tall (heterozygous)
/

Tall plant of F1

o | - ,":
Self-pollination -A‘.{ -
T T
e Tt Tt
, /\\‘ /"\‘
generation i
24 il
F:t i T Tt Te i
BT Tl Tall Tl Shor
(hoi‘huzggnus) (heterozygous) (homozygous)
) Fig.15.8 Segreqgotion of alleles
In the pea plant, the allelefor tallness is dominant. In the F, generation, each plant hos one
allele for tallness (T) and one allele for shortness (). Each F, plant received T allele from one

parent and t allele from the other parent. It means, F, plants had Tt pair and so were tall. In
the F, generation, produced by self-pollination of the F;, 25% of the offspring received both
alleles of shortness i.e. tt. So they were short. 50% of F, plants received one allele of tallness
(T) and one of shortness (). So they had alleles Tt and were tall. 25% of F, plants received
both alleles of tallness i.e. TT, so they were also tall.

Law of Independent Assortment

In his next experiments, Mendel did dihybrid crosses. In a dihybrid cross, the inheritance of
two characteristics is studied at a time. In such experiments, he noticed that the height of the
Plant and the shape of the seeds and the colour of the pods had no impact on one another. In
other words, being tall did not automatically mean the plants had to have green pods, nor
f“ﬂ green pods have to be filled only with wrinkled seeds. Different traits seemed to be
nherited independently. Mendel crossed true-breeding plants having round yellow seeds
't'-:l"*"'.':"t':!Pe of RRYY) with plants having wrinkled, green seeds (rryy).
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The seeds of the F, offsprings showed only the dominant characteristics in seeds, which e
seeds of a round and yellow phenotype. When F, hybrids were selffertilized, however, o,
different types of seeds were found among the F, generation. The ratio of these types g
9116 round and yellow, 3/16 round and green, 3/ 16 wrinkled and yellow, and 1/16 wrink]eq
and green. The F, generation appeared in the ratio of 9:3:3:1

The F, plants (RrYy), produced four types of gametes ie. RY, Ry, rY, ““fd ry. When thes,
plants were allowed to self-pollinate, there were 16 combinations of allelesin F, generation, |,
means that alleles R and r segregated independently of the alleles Y and y.

Mendel’s discovery is referred to as the law of independent _ussortmznt. It states thy
“glleles separate independently of one another during the formation of gametes.”

o t?" C Ili .t' J
-pali won
.{}-?_# . ross-polligg
Short plant
Plant with Plant with
i i Round, Yellow Wrinkled, Green
. seeds RRYY seeds rryy
generation
F, RrYy
generation All plants with Round Yellow seeds _
l Rt 'l
Sg[j Plant ﬂf F-| g immgﬂon Y RY FY
inoti Y oret! .
pollination j}i\‘ﬁ i RAYY plont Ty Ry | m
generatian : @ @ - =
" rRRYY | RRYy | ROYY | RV
@ Round | Round Round Round
' Yellow | Yellow | Yellow | Yeliow
T RRYy| RRyy | RrYy | Rryy | _F, generation
Round | Round | Round | Round |\ 9/16: round, yellow
Yellow Green Yellow Green 3/16: roun d,'green
ReYy TRAVY_[TReVy | IVY A 3)16: wrinkled, yellow
Round inkied rinkle: ;
@ 5;?:1: Yellow ‘rrnlallnw Yellow 1.'1_6: wrinkled, green
RrYy Reyy | Yy ryy
@ Round Round | Wrinkled | Wrinkled
Yellow Green Yellow Green

Fig.15.9 [ndependent assortment of alleles

15.3.2 Dominarice Relations

One of Mendel's greatest contributions to the stud ; .

Mendfﬂ observed that a heterozygous offsprings ('i_‘-;fl '}Et;e;;;us;:; ; 1:1:::: :Pt :I dominance.
as the homozygous offsprings (TT). So he concluded that some olleles dnf-nEI Gnt:.gpe S
gthers. However, the relationship of alleles is not s simpe a5 the dominon?med over t.he
patterns described by Mendel. Dominance relations are of three types. T

1. Complete dominance 2. Incomplete dominance 3. Co-dominance

1. Complete Dominance: In complete dominance, one allele is completely domina

the other allele e. g. allele for tallness “T"is completely dominant over the ultgle for dw:r =
w* Sp, in the heterozygous condition “Tt", T hides the effect of t and the plant oppears IE;';"-SS
2. Incomplete Dominance: In many cases an allele does not completely mask Fhe ur,tiur; o
the second allele. Rather, they interact in such a way that the heterozygous individual Shnw£
a blending/mixing of both phenotypes.

In the Japanese & O'clock plant, the inheritance of flower colour is an example of incomplete
dominance. Two alleles control the characteristic of flower colour i.e. red (R) and white ()
When the red-flowering plant (RR) self-pollinates, it produces only red-flowering oﬁspring..
Similarly, when a white-flowering plant (rr) self-pollinates, it produces only white-flowering
offspring. However, when a red flower is crossed with a white flower, all of the F, offspring
have pink flowers. We know that all these F; oﬂsprinjs are heterozygous (Rr). Here, alleles R
and r show incomplete domindnce. That is why, the phenotype is intermediate.

- When two pink flowers (Rr) are crosséd, the genotype ratio [FIB CI A L ELTLE

of Fyplantsis 1TRR: 2Rr: 1 rr. ltresultsin 1red: 2 pink: 1 Scientific investigation is a

WAyl s, pursuit to find the answer to
T .. m a question using scientific
waneEs— 9 J ’ method. In ':umg. sciemi][lc

\ , methed is a systematic

" process that involves using

o . . ¢ measurable observations to
> * ' Red (RR) — | Pink (Re) formulate, test or modify a
' ; 4 hypothesis. In genetics, the ,

' Pink (Rr) * n information is in the form of
fb. ¥ . ey i ¢ J large mathematical data.
L4 nn:-n':u‘ '! \ [ Therefore, knowledge of
i il G SR, ||k (rm) mathematics is required for
F, generation data analysis to interpret

the data obtoined from

F .
91310 Incomplete dominance in Jopanese 4 O' Clock plant certain experiments,
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3. Co-dominance: It is not an intermediate

expression of alleles like incomplete dominance. In [ |n incomplete dom]nnm
co-dominance, different alleles of a gene aré | phenotype _uj a het?fﬁzggam
completely expressed in a heterozygous condition. | offspring is intermediate betweg,
The trait of ABO blood group system shows the | the phenotypes of both Parents. g,
example of co-dominance between two alh?les. Rl co-dominance, the
There are three alleles for this traiti.e ", I'and . phenotype of heterozygous offspring
The allele I makes antigen A on RBCs while allele "EF'"ES:!”“ the phenotypes of oy,
* makes antigen B. Allele i does not produce any e

antigen on RBCs.
Both the I and the

T

I® alleles are dominant to the i allele. Thus individuals with /'* g, e
genotypes have A blood group. Similarly, the individuals with I'l" and I%i genotypes haver

B blood group. Individuals with-ii genotype have O blood group. In individuals with ¢
genotypes, I* and I° alleles are expressed in the phenotype, so the person has }.-\E. blood group,

It means that alleles I* and I° show co-dominance -
Relationship between Antigen Phenﬁtgpe
ey alleles produced
Plror'i | Allele I*is dominant overi A Blood Group A
i orI'i | Allele|”is dominant over i B” - |Blood ijﬂUP B
i Allele i is recessive : No Antigen Blood Group O
llele I' and I are Blood Group AB
Pt gﬂ-dominant Aand B :

Fig.5.11 ABO blood group - an example of Co-dominance

I.¥A Variation and Evolution

Individuals show great differences of form, size, colour, habi
themselves. These differences are termed as variations. Varia
differences in traits between individuals of the same species. Variations g
natural selection. Natural selection favours individuals with traits that are best adap
their environment and enable them to change when the environment changes.

15.4.1 Sources of Variations : GometiM?
Variations are produced due to genetic 'di_fjerence_s among indiwduﬂ|§- sources ©
environmental conditions also cause variations. The following are the main

t and phgsinlugg among
tion can be define o

are necessm‘:l.f"‘
red 0

variations.
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' chromosomes are pmduced in the dauqht er cells

a. Genetic recombination of chromosomes T
We know that gametes are produced by meiosis, e

During meiosis, the homologous ‘hFOTﬁOsome;

separate and move independently to different
puclei. In this way, new combinatigns o

fisoerecy

ITICE, "I_ _‘_, . - 7 3
lEnce Slechnol Gy ar ‘,.'_r_:nj")l- i

he k_ﬁeautg of nature is because of i
the diversity armong living organisms. |
The basis of biodiversity lies in 'cheI
9enetic variations that oceur among |
e organisms. Recombination of |
e sk chromosomes and crossing over of |
During prophase of meiosis, crossing-over occurs, | 9615 during meiosis are responsihlel
In this process, the chromatids of homologous --.f.or_ﬂ?fe Ao, |
chromosomes exchanges genes. It results in chromosomes w|t; :1_ .
genes in different gametes.

ifferent combinations of

Homologous Recombinant
chromosomes - chromosames chromosames
ougn crossover

© >
@ >

Non-recombinant
Recombinant chromosomes

chromosomes

Fig.5.12 Crossing aver — a source of variations

E. Random Fertilization
c::: gamete has a unique genetic composition, because of the recombination of
e UTDSO'I‘HES and genes in meiosis. When gametes combine randomly during fertilization,
ganisms produced are different from all others of the species.
:{ Mutation - IR i
m::ﬂtllnn is defined as any change in the nucleotide sequence of DNA. Alleles arise by
ation. The original allele is termed as the wild type, and the new allele as the mutant

allele, ;
. If there were no mutations, there would be no variation.
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e. Environmental conditions

Nthaugh the environment has no rnle_
are produced, the individuals with vari
and have more chances of survival. .
generation, results in the production of new specie

15.4.2 Continuous and Discontinuous Variations
ivided into two types i.e. continuous variations and djs onting,q
g

in the initial production of variations, once .
ations are best suited to that particulgr eNviror in
Accumulation of such variations, generqgy,,

M
s ultimately. . Ofter

Variations are generally d
variations:

i. Continuous Variations | .
These variations deal with a wide range of phenotype ranging from one extreme to the Othe
It means that a lot of intermediate characters can bg D‘Foservad between the two extremes ofo
character. The characters that show continuous variations are controlled by many genes. Fy |
example, skin colour in humans is controlled by sleverul genes. More_durk genes ip gy
individual will result in darker skin colour. The same is the effect of certain other-chargey

like height, weight, IQ (intelligence quotient) etc.

Ear shape (o discontinuous variation)
Fig.15.13 Continuous and Discontinuous variations

Human height (a continuous variation)

ii. Discontinuous Variations ) _
These variations show only a few clear-cut phenotypes. A few genes contr
that show discontinuous variations. Human blood group is an example B
iati i d group A B T
variation. There are only 4 types of blood groups which are blood g ti!;s 4 disw“t'"uy; !
also an-exo™ ad!

ol the chora®®® |

of discontiﬂ““';
B and U |

There are no other possibilities and there are no values in between. So

g Tl ‘ i y
variation. Slm,l!arly, the gene contmllrng ear lobes in humans, is
discontinuous variation. ;

il ey
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_ Record the heights of class fellows to
2. Present the data of class fellows’ heig
Place these two boxes side by side.

pre#ict which kind of veriation it is? ’
hts in graphical form, '

15.4.3 Organic Evolution
i impl ns gradual ch . '(i-j:-':'-lf}“ﬁl"’r T AT rI
Evolution simply means gradual change. Organic l“[ e e S ST Sty

evolution is defined as the development DfiH.umans show wide pl‘lenotgpic]
advanced types of organisms from pre-existing | fj"‘re's“‘;! across the globe. This diversitg!
types of organisms over time, Various plants and | i?ECOUSe of their adaptations to |
animals, living today, have descended from | various environmental conditions.
simpler and imperfect forms, by grodual ‘Human environments and selective |
modification. We call this historical process as | pressures reloted to these environments |
organic evolution. {vary greatly across geographical |
Variations and Natural Selection Lead to | /-0 7™ C{Hd ocross populations. The |
Evolution | data available jrom the genome of

: ' .| different populations shows the exact
The English naturalist, Charles Darwin |Iﬂtutions of the genes responsible _forl

(1809-1882) Presented the E‘VEI‘.?EI’\(E to SUPPOT | these adaptations.
that the evolution of new organisms does oceur.
He developed a theory called theory of natural selection to explain evolution. According
to this theory, changes in population occur over time through natural selection. In other
words, natural selection is the mechanism of evolution.

Natural selection is the process through which individuals with better characters (variations)
produce more surviving offsprings than the individuals lacking these variations. As a result,
the population gradually includes more individuals with better variations. Natural selection
works in the following way.

1. Overproduction: Living organisms tend to produce excessive number of organisms. The
resources in the environment are not sufficient for such large populations. Each generation
experiences substantial mortality. There are genetic variations among individual of a
population.

\2' Competition: As resources in an environment are limited, organisms compete with one
another to get sufficient resources to live. During this competition, the individuals with better
variations are able to survive. The individuals with poor adaptability are excluded from the
environment. This is called natural selection.

3. Reproduction: Better variations assist individuals in their struggle for survival. Such

individuals pass on the favourable variations to their offspring.
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killed even by very high concentrations of the same pesticide.
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Fig.15.14 Evolution in insects

Pesticide application

15.4.4 Artificial Selection and Crop Improvement ' |
Long before Darwin and Wallace, farmers and breeders were using the idea oflselzctu::n';t;
cause major changes in the features of their plants and umma!s. They ailowfa-d only the Ewck
and animals with desirable characteristics to reproduce, causing the evolution of I3‘-:1m'1 aniSfl:L
This process is called artificial selection because people (instead of nature) selec-ttle :Ehaped
they want to reproduce. Essentially all presenbdagl crops hai..re been ext:ensw:yr s
from their wild ancestors by the repeated application .o‘f artificial selectmln. e: o
the majof cereals (rice, wheat, maize, sorghum and MI."BI} were all develop
' grasses by artificial selection between 7,000 and 12,000 years ago.
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Fig.15.15 Different breeds of hen
The varieties of plants which are & el S
bred are known as varieties or |2l

cultivars. Many plant varieties |3
(cultivars) have been produced
for better quantity and quality
of food in plants like wheat, rice,
potato, ond apple etc. s ' o Ly
Fig.15.16 Varieties (cultivars) of potato and apple
Artificial selection has also been used to shape the aesthetic features of organisms that
surround us in everyday life. Many ornamental plants breeds of dogs, cats, rabbits, or horses
are the result of selection for features that particular breeders regarded as desirable.

Far Your Information

The theory proposed by Darwin suggests that unicellular organisms evolved into
multicellular organisms. One of the recent thearies of evolution, the theory of intelligent
design, proposes that certain features of the universe and of living organisms are best
explained by an intelligent cause and not by an undirected process such as natural

- [selection. According to this theory, there is a creator of the universe. Therefore there should

be‘a Creator of the universe and an Owner of the balance visibly everywhere from our body
to the farthest corners of the vast universe. Who is that Creator? That Almighty Creator is
one, He is ALLAH. He bmught into existence e\rergthing and Whose existence is without
any beginning or end. :
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Genetics is the branch of biological science dealing with heredity.
Heredity is responsible for transformation of characters of parents to offsprings.
Mendel is the father of genetics. He formulated laws.of inheritance by studying the
inheritance of characters in the garden pea. b
True-breeding individuals are genetically hon_'lozygnus, with similar alleles in a gene pair,
A cross of two heterozygous individuals for a character gives rise to offspring in 3.1, f
there is complete dominance of one allele over the other.
A dihybrid cross of individuals for two gene pairs yields four different classes of
phenotypes in 9:3:3:1 ratio.
Incompléte dominance of two alleles results in the production of intermediate expression
of character in the heterozygous individual. )
More than one gene pair affecting single trait results in gradation in the intensity of
expression of character. :
New combination of genes arise by crossing over.
Variation can be defined as differencesin traits between individuals of the same species.
Continuous variations deals with a variety of phenotypes ranging from one extreme to
the other. i '
Discontinuous variations deals with a few clear-
characters can be found. :
Evolution means gradual change through the passage of time. 2 P
Evolution by means of natural selection is best explallned by Darwin's theory of

Selection.
Artificial selection is used to im

cut phenotypes and no intermediate

prove commercially useful plants and animals.

5. Speciation is the evolutionary process by which ____
a. A new gene pool is formed
¢. Hubrid species is formed
Phenotype is the expression of:
a. Genetic makeup b. Physical makeup c. Chemical compositien Metabolism
7. The round structure formed when DNA coils around the histone protein is:

a. Centromere b. Chiasma d Chromatin
8. An allele which completely masks the effect of other allele in a heterozygote:
c. Co-dominant  d Incomplete dominant

A, Select the correct answer. h
1. Genes are short segments of:
a. Proteins b Carbohydrates < DMNA 4 Lipids
9, The various forms of a gene responsible for the same trait are called: '
- g. Centromere b. Character c. Trait ¢ Allele
3. Natural selection operates to praduce changes in:
a. Individuals b. Populations ¢. Races 9 Phyla
4. How many different types of gometes will be produced by a plant having o genotype AdBb? rp
a. Three b. Four ¢. Six d Eight g
b
|

b. Evolutionary path of a species converge
d. Shows differences in physical traits

-

¢. Nucleosame

o. Dominant b. Recessive
9. The central dogma is best represented by

a. DNA + RNA = Protein b, DNA —= RNA + Protein
- €. DNA —> RNA —> Protein d. Protein —> RNA —> DNA
10. Type of dominance pattern followed by I' and " alleles of the human bload group system:
- . a.Complete dominance " b.Co-dominance
¢. Incomplete dominance d. None of the above
11. What are the possible genotypes of the parents of homozygous recessive individual?
b. Homozygous recessive
d. Both b’ and 'd

a. Homozygous dominant
c. Heterozygous

B. Write short answers to the following questions.
1. If a man with type AB blood group marries a woman wi
‘type of blood group do you expect in the offsprings?

2. How can crossing bring variations?
3. How are DNA and proteins packed to form a chromosome?

th type O blood group. What
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