Blood contammg red cells with type
- A antigen on their surface has in its

serum (ﬂuld) |ar1t1bod1es agamst type

- B red cells If, in transfusmn type B

; blood 1s 1r1]ected mto persons mth '

type A blood the red cells mn the i
i 1n]ected blood will be destroye'd‘by

the antlboches in the rec1p1ent’ i
| il |

"blood In the same way, typ'e' A red '

'antlbotites mi'type B blood Type O

blood_cari"be m]ected 1nt0 persons -

with type'l"A,'
i

there is mcompatlblhty W1th respect

;-‘m QN o AR A aly e g s e
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ﬁ"l”t’"""ll i A A A

.....

mdmduals could result in clumpmg,

the underlymg mechamsm of thlS

ohenomenon Was not understood

.,andstemer d15coVeredche cause of

lgglutmatlon to be am "y

mmunolog1ca1 reactlon that occurs

vhen antlbodles are produced by th(—i
ost agamst donated blood cells ThlS

nmune response 13 e11c1ted because

Ty with respect to ¢
|Cat ! 'i | ||-|”I” T Il ,II i)
""'e"dl'l”w 1 QMSUI‘faCe Of I‘ed hland
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- blood from an individual of a
different bloodtype such as B, the
host’s | 1mmune system will not

' ,recogmze the B antlgens on the
donor blood cells and thus will

con51der thern Ito bg forelgn and
dangerous as 1t rzvould regard an
infectious mlcroorgamsm To defend
the body from“thls percelved threat,
the host’s 1mmur1e system will
produce antlbodies against the B
antigens, and agglutmatron will
occur as the. antibodies bind to the B
antigens. Landsteiner’s work made it

~ Possible to determine blood type and
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After receiving his M.D. in 1891 from

the Umver51ty of Vtelma

chemtstry wuh many notable

sc1entlsts m Europe 1nclud1ng the

German chemlst Em11 Flscher In

| mterest in the emergmg ﬁeld of
1mmunolo gy and in 1901 pubhshed
his d1scovery of the human ABO
blood group system At that time,

. although 1t was known that the

mixing of blood from two
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- ABO blood group system, the
classiljcation of human blood base
on the inherited properties of red
blood cells (erythrocytes) as
determined by the presence or
absence of the antigens A and B,
which are carried on the surface of
the red cells. Persons may thus have
type A, type B, type O, or (ype AB
blood. The A, B, and O blood groups

were first identified by Austrian

immunologist Karl Landsteiner in
1901. See blood group.
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Blood group O 1s the most common
' blood type throughout the world,
| particnlarly among peoples of South
_'and Central America. Type B is
_ prevalent in Asia, espec1a11y in
northern India. Type A also is
. common all over the world the
hlghest frequency 1S among
' Australlan Aborlgmal peoples the

Blackfaot Indlans of Montana and
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The ABO antlgens
before b1rth and T
life. Ch11dren acqu

passwely from the
birth, but by three
mfants are makmg

beheved that' the St

antlbody formatror
- with ABO lrke antlg

in nature ABO 1ncc
Wthh lthe antlgens
her fetus are ldlfferf

cause an 1mmune I'(

a small number of
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Haemophilia

Haemophilia is a genetic disorder whereby the
body’s ability to control blood clotting (and
hence stop bleeding) is impaired

» The formation of a blood clot is controlled by a
cascade of coagulation factors whose genes
are located on the X chromosorlne

= When one of these factors becomes defective,
fibrin formation is prevented - meaning bleeding
continues for a long time

« Different forms of haemophilia can occur, based
on which specific coagulation factor is mutated
(e.g. haemophilia A = factor VIII)

ol Red-Green Colour Blindness

Red-green colour blindness is a genetic disorder
" whereby an individual fails to discriminate
' 'between red and green hues

'« This condition is caused by a mutation to the
red or green"retinal photoreceptors, which are
located on the X chromosome

| .
= Red-green colour blindness can be diagnosed
using the Ishihara colour test
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the sex chromosomes). The rules of inheritance considered so far, with the
Mendel’s analysis as an example, are the rules of autosomes. Most of the
chromosomes in a genome are autosomes. The sex chromosomes are fewer
number, and, generally in diploid organisms, there is just one pair.

Let us look at the human situation ‘as an example. Human body cells have 4
chromosomes: 22 homologous pairs of autosomes plus 2 sex chromosomes.
females, there is a pair of identical sex chromosomes called the X chromos«
In males, there is a nonidentical pair, consisting of one X and one Y. The Y
chromosome is considerably shorter than the X. At meiosis in females, the 1
chromosomes pair and segregate like autosomes so that each egg receives o)
chromosome. Hence the female is said to be the homogametic sex. At meiosi
males, the X and the Y pair over a short region, which ensures that the X an
separate so that half the sperm cells receive X and the other half receive Y.
Therefore the male is called the heterogametic sex.

The fruit fly Drosophila melanogaster has been one of the most important
research organisms in genetics; its short, simple life cycle contributes to its
usefulness in this regard (Figure 2-11 ). Fruit flies also have XX females and
males. However, the mechanism of sex determination in Drosophila differs |
that in mammals. In Drosophila, the number of X chromosomes determines
two X’s result in a female and one X results in a male. In mammals, the pres:
of the Y determines maleness and the absence of a Y determines femaleness
difference is demonstrated by the sexes of the abnormal chromosome types

and X0, as shown in Table 2-3 . However, we Postpone a full discussion of th
lopic until Chapter 23 .

“ Eigure 2-11

a U -_ | Lifecycle of Drosophila melanogaster, the common
A - | [fruitfly.
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linked conditions:
. Only females can be carriers (a heterozygote for
sease condition), males cannot be

a recessive di
heterozygous carriers

. Males will always inherit an X-|
their mother (they inherita Y chromosome from

their father)

« Females cannot inherit an X-linked recessive
condition from an unaffected father (must
receive his dominant allele)

inked trait from

Inheritance of an X-linked Recessive Disease

nheritance of an X-linked Recessive Disease
Condition iy A

Parents:

i
X-linked gene

. 2o§! allele —
« Defective allele

X X
| |
_

| _.

Possible Qw_nﬁli_._ﬂu
_

Normal - carrier
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Sex linkage Eﬁma 8 s:m: a @m:m controlling a

o:maoﬁm:m:o _m _oom:ma o: a sex o:SBowoam
_

(X orY) ] 1 al il
| L

« TheY _o;oao_moq_:m is _ | 3:0,:_ shorter Sm: the X

o:qo_jo,o,oam m:ai contains o=_< a few genes Go
_ million bp; um genes) | _ __ I
» The X 038380_:@ _m _ozomﬂ and no _ _ﬂm_am ,_Bm:w
genes not _uawmi o: Em Y o:ﬁ_o:,_om._u:dmm (153

million bp ; ~ 2,000 @msmmv _f l " il
» Hence, sex- __:xma conditions are cmcm__< X-linked

-as very _ﬂms\ @m:mm mx_,ﬁ on the m:ozml
o:BBomoSm_ L |

X and < ozﬂoaomoamm i

Ocular
m_a____ﬂ:

x |
Duchenne | | ! |
muscular wee—
dystrophy
Androgen .
Insensitvity ——H-..
SRY
Severe combined ———— Sex determination
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.. _;“.. It __._._ ___ i ____ ____ __ _____ _____ il _ __
m __cznmvﬂq__n___._n.___ _______:_ i i

__ T

14 [ i
_}m vrﬁmF__rq :._ m:ﬁ:nm is a_:ma__z. 5_5 mmx.__s_an mm_._mu due 1o the

Sex- __:xma _:smim:om vmzmSm a_:m_‘ from

mEOmo_,:m_ nmzquw a:m 8 Sm EQ that the
o:SBomoamm aren't um:mn_ in Sm_mm ﬁxé

This _mmam to ﬁ:m mxunmmm_o: of sex- __:xma traits
Um_:@ Emn_o_j_:m ntly, mmmoo_mﬁma witha
um:_oc_mq_u‘ gender S
UL NN B L0
As ::Sm: *mBm_mm have two X o_:oSOmoBmm
(and quﬂoqm two alleles), they can be either

:oBomEocm or :mﬁmﬁoméo:m

_._m:om X- __:xma ao_:_:mi traits are more
8330: in femgles (as either allele may be

aoa_zmi m:n_ om:mm disease)

Human males have o:_< one X chromosome

(and therefore only one allele) and are
}mSE\@ocm for X-linked traits
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Group A

Group B

Group AB

Group O
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cell type
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The homologous chromosomes undergo synapsis
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Crossover

L RELET TR L Creirmrminmie Mt b
clhrpmatonied (R FLAT H R Chtareeleres
algned

=

I NEE AR ARl R |
e T [ RS

nnnnnnnnnnnnnnnnnnnnn



e e e

Life can be defined as a physicochemical entity which
exhibits reproduction, irritability, adaptation and
locomotion.

The problem of ori

gin of life is still shrouded in mystery.
However, there are a few speculations explaining the probable
origin of life. They are ag follows :

1. Abiogenesis

(Spontaneous Generation)

The _format{on of life from non-living substances is
§ Or spontaneo ]

. The beliefin
BC and continued untj] |7
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LIpd A T , NHAC):
nded from mo . :
Man desce Liff e and Organic Evolution

Origin of : arate prob
: ‘.« evolution are S€P proble
.+ of life and organic €VOI : .
Onbg[lenn? gfl origin of life deals with the form:tlg:] ?}f Simp),
The'prgl remote past from chemical subgtaqce . : € m}}eT
e e ic evolution deals with the derivation ofnew Specieg
hand{organ first formed life by desten

: animals from the 1Irs . :
ifitilagttnsd?fl':gatio The origin of life and organic 3V01ut10n

may be illustrated as shown below: \
(Birds) (Mammals)
Xk

(Reptiles)

T
Amphibians Organic
[ .p : J ? Evolution

T

(Primitive Chordates)

T
(Plants and Inverteb rates) )

1 _—

(First Life) i
1 .
(Colloidal substances)

i
(Organic substances)

T

(Inorganic substances)

1 )

> Origin of life
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(¥, 8 IS TEST PLNEN vy suv vuiinuviniauvlil 01 cnemical comp.ounu.-s. D_y
constant chemical reactions over lon g periods of time. 1..1S

is the modern cencept regarding the origin of life and is known

as the 'chemical evolution of life' or 'self assembly theory of
origin of life'.

- Biochemical Origin of Life

Biologists of the present day strongly believe that life

originated in the remote past from chemical substances. This

theory 1s called biochemical origin of life or molecular
evolution. This theory was fo

rmulated by Haeckel, but
developed by Oparin (1922) and Haldane (1929).

This theory is a new version of abiogenesis. This theory
suggests that life originated from simple inorganic substances. |
These substances are transformed Into organic substances

which are transformed into a colloidal system to produce life.
The origin of life involves the following steps:
1. Origin of Earth

2. Formation of Water, Ammonia and Methane
3. Formation of Micromolecules

4. Formation of Macromolecules

5. Formation of Nucleic acids

6. Formation of Nucleoproteins

7. Coacervation

8. Precell or Protocell and

9. Precell to cell.

‘(1. Origin of Earth
The origin of life on our

the origin of earth itself.
from the sun some 5000

planet earth is closely related to

It is believed that earth was formed
million years ago.
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‘ | 4. Lamarckism \

Lamarckism is the theory of Organic Eva!{:riau. It wag
proposed by Lamarck. 1t is also called inheritance ?f ac.
quired characters. 1t explains the origin of new species,

Lamarckism has the following salient features:
17 Complex living organisms are formed from simple Jjy,

Ing organismis.
__~2. The environment does not remain constant. It change
__-3. The change in the environment influences the plap,

and animals.
4. The changes in the environment provide new needs f;,

the organisms.
.~ 5. Intesponse to the new needs, organisms develop ne;

structures.
-~ 6. Variations in organisms arise through the effects of g

and disuse.

-~ 1. The continuous use makes a structure greatly dev!
oped and disuse makes the structure atrophied.

_8. The new structures developed by the organisnsi
response to the environment are called acquired characier
These a_cquired characters are transmitted generation aft
generation and by this way a new species is produced.

Principles of Lamarckism

r nmﬂmif;ﬂm — & ™o~

~ fant
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Fig.4.6: Kiwi, a flightless bird. The Slightless condition

is the result of disuse of win
.Vestigial Organs B

- The transmission of characters, developed by an organ-
m during its life time, to the young ones is called inkerit-
nce of acquired characters.

When the environment changes, animals respond to it. In
e response, animals develop new adaptive characters. The
aracters developed by the animals during their life time in
ponse to the environmental changes are called acquired
aracters. According to Lamarck, these acquired charac-
are transmitted to the offspring. This is called inherit-
ce of acquired characters.

Examples: 1. The long neck of giraffe is an acquired
aracter. It is transmitted to the offspring generation after
eration. (A,
2. The degenerated wing of kiwi is an acquired character.
S Inherited hv ite nrnoenv oeneration after generation.
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Tail of Mice: August Wejis : )
ntinuously for about twen mann cut the tails of mice

iy ty generati :
i e to use their tails for mégn 1ons. He did not allow

. 4 : ty generations. 1f Lam :
N the nciplc of ”:thentanct:: of acquired characters was c‘::r‘;’;c‘i
of r én, in the 217 generation all the mice should have been tail-
tl}e 55, But the mice were born with tajls with normal length.
1€ ajr I Germplasm Theory: The germplasm theory of August
2 Whe ismann gives another blow to Lamarckism. The germplasm
cur gory states that each organism is formed of two types of
. ils, namely somatic cells and germ cells,
The somatic cells constitute al] the body cells exce
' _ ptthe
ith Strop irm cells of gonads. They perish with the death of the ani-
€S hig ey al. Any character, acquired by somatic cells, cannot be trans-
Z€ and

fted to the offspring. That is why the scar of a soldier is not
sherited by his son.
The germ cells (gametes of parents) alone are transmit-
.. 'Ned from parents to offspring. So any change that occurs in
Y Still it per. i€ germ cells alone is transmitted to the offspring.

W ] amarck could not differentiate between the germplasm
d the somatoplasm. He said that all acquired characters are

-d cha m o) itable. But, accordi.ng to germplasm theory, the characters
HAVIVIS I hanges that occur in the germ cells alone are inherited.
- O . August Weismann says that ‘acquired characters are not
:Idiers}i" e blilerited because, environmental factors cannot influence
| 2 next generation. This is because the environmental fac-
en bored 5 do not affect the genes in the sex cells’.

Lamarck

Lamarck was a French Scientist. He was the first Evo-
lionist to propose a definite theory explaining the evolution
living organisnis. |
' He was born in 1744. As his father wished him to enter
4 1 preflliesthood, he was sent to study Christianity. As soon as his
. no ) Sl

her died he discontinued his course. Then he joined the
ench army.

' One of his comrades caused injury to the glands of 1.11i's
’k by lifting him by the head. This‘made him unfit for mili-
y life and he left the military service.
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Medicine in Paris. He could not co

Then he studied

ical career.
pli}f;:f Z?;Caage of 50, he became @ Professor of Invertepy,

Zaﬂrog“_ . . h t. He h d
_ ling life throughout. adto fi
Lamarck had a strugg Ing he became blind for ten ye,

st poverty. In his last days, € b
;glglhc clijied in a miserable condition 1n 1829.

Osborn stated that Lam arck was the most prominent fi

ure between Aristotle and Darwin.
Contributions of Lamarck

k was the first man to proposea theory for ev

1. Lamarc ! .
Jution called Lamarckism or inheritance of acquired cha!

acters. :
2. He coined the term Biology. |
3. He believed that plant and animal series were contint
ous with each other at a remote point.
4 1.amarck was a taxonomist. Lamarck's work on cl&

f

sification is probably his best. He separated spiders and cru
taceans from insects. .

. tHe classified the animals into vertebrates and inven
raites. :
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The {nodern version of Lamarckism is called Neo-

[t is a theory of Organic Evolution.

It explains the origin of new species by the inheritance
acquired characters.
The Neo-Lamarckism gives experimental evidences for
arckism.
_Inheritance of Bony plates in Stickle-back
The best example that illustrates the inheritance of ac-
vired characters is provided by the fish stickle-back,

a

Spines

Bony plates

Fig.5.1: Stickle-back showing bony plarffs.
This fish inhabits freshwater, sea water and brackishwater.

The marine stickle-back has 20 to 30 bony plates on the

| : to protect
Middorsal line of the trunk; these bony plates seem IC
the ish rom t.cles and waves and salt. The brackishwater fish

has 3¢9 15 bony plates; the freshwater fish has n?h bosne}a; Iiit;i-
Vhen a freshwater stickle-back 1S brought into the )

isi ired char-
' Stadually develops the bony plates. This1s a?f ac?ilrll];e ol
*Cler and this character is inherited by, ats LS o

: it loses
ly, When a marine fish 1S brought Into the freshwater,
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6. Darwinism

Charles Darwin

Charles Darwin was an eminent evolutionist. He pro-

posed an evolutionary theory called Darwinism or hatural
selection theory. r

He was born in England, in 1809. His father admitted
himina medl.cal school at Edinburgh; but Darwin was not at
all interested in medical study. So he discontinued his course.
He was then admitted to Cambridge to become a clergyman,
_Darwin took his degree for clergyman in 1831.

When he was studying, he got the friendship of many sci-
entists, the most prominent of them was Dr. Henslow. From
them he learned many things about biology and natural his-
tory. He was much attracted by nature. At that time, the Brit-
ish Admiralty planned a voyage of exploration for 5 yearson a
shipnamed H.M.S. Beugle. Dr. Henslow was asked to nomi-
nate a young naturalist for the voyage. He gave the opportu-
nity to young Darwin. |
The voyage took him to many islands including Galapagos
islands. During the voyage, Darwin took elaborate notes on -
the nature of the land, plants and animals of the regions vis-
ited. The voyage started in 1831 and ended in 1836. |
After the voyage, Darwin worked intensively on his ::?d
servation of nature. He published his observations, views

Inferences in journals and books.

He published more than 15 journals andd b
branches like Geology, Botany, Zoology and s

OE-5

ooks on various
on. Ofall these
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: t one and that wp;
licati most Importarn . Which,
pmet:j ?J(;Tj;;??s the "Origin of Spectes™ publispe, inblrénﬁl.
fmecharle&' Darwin married his cousin Emmgq wedglvoo ;g
1839. He had 2 daughters and 5 sons. '“Fsl
Darwin died on April 19, 1882 and he wjag bIIrie([.
; t to Sir Issac Newton, |
Westminster Abbey, nex

Darwinism or
Natural Selection Theory

—

———

The evolutionary idea contributed by Darwip i calleg
Darwinism or Natural selection theory. It explains the mechy,
nism of evolution. Darwinism consists of five principles, They
are the following:

. Over Production “7 Survival of the Fittes,

2. Origin of new Species
3. Variations

1. Over Production or

Ometric Ratio of Increase
. A nimals and Plants produce

oun ol
IS 1s called Prodigality of pro Ai it Py reproductior

duction This leads to over-

ary fission eye 16 hours.
Pﬂrﬂiﬂech of 4 ty 16

€ at thj a single Paramecium sur-
. IS rate for fjye years, they will pro-

10 thousand times the Vﬁ;l:;:(z:??e of which will be equal to

the earth ¢ Woodrufp).
A sing]

all theszlgggescl?;st::e; La]is zgglft 50 million €ggs in a season, [f
for 5 generations, they v, If all the young ones reprodyce
the size of the earth.

i1l fo[‘m a Vo]ume about Eight tmeS
3. Elephant
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TYvsug guelviauull, didu llduldl SE1eCtion Operates
In each and every generation there is a slight bette
already developed favourable characters. Th
erations the descendants appear to be different from the o,
nal animals. Hence these descendants can be classifieq imﬁ"
separate group or unit called species. Thus, according to Da:_l_

Win, a new species originates by the gradual accumulatiy,
of favourable variations for a number of generations.

[Origin of new speciﬂ

|
m]ent {)ft

us after mapy geI:]e

or speciation

T

Gradual accumulation of
favourable characters

T

Inheritance of
favourable characters

r .
(Survival of the fittest)

T

u_,ead to death] [Natural ;electionj
R
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l 7. Neo-Darwinism ]

Neo-Darwinism is the modern theory of naturg
selection. .

The recent supporters of Darwinism modified the theory
according to the latest developments in biology. o

In Neo-Darwinism, the major defects of Darwinism ar,
rectified. Darwin's supporters give their experimental ey;.
dence of natural selection. Mutations and pther contnbut@uns
of genetics are incorporated in Neo-Darw1inisim.

The biologists who are extending their helping hang
for the construction of Neo-Darwinism are called Neo-Dar.
winians. A few Neo-Darwinians are

Romanes Haldane Dobzhansky
Wallace Goldschmidt Mendel

Fisher Sewall Wright Kettlewell and
Huxley Ernst Haeckel Herbert Spencer
Ford August Weismann

The Neo-Darwinism has the following ideas:
A. Experimental evidences
B. Explanations to the objections

A. Experimental Evidences

The natural selection theory is supported by a nurlﬂin‘f‘“:r.f
experiments conducted by biologists. A few are given belo®
1. Industrial Melanism €pper moth . i

C{ndustrial melanism is a phenomenon where the "'Io I
1ving in the industrial areas, develop black coloW! o
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es.
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Mel:.mic form

Fig.7.1: Peppered Moths.

‘The industrial melanism is observed and worked out bya
umber of evolutionists like Fisher, Ford and Kettlewell.
Industrial melanism was observed in a peppered moth*
iston betularia living in Manchester, an industrial city of
reat Britain.

The peppered moths exist in two forms, namely melanic
rms and non-melanic forms. The melanic forms are black
colour because, they contain melanin pigments. They are
50 called carbonaria. The non-melanic forms are light
sloured. The light colour is due to the absence of melanin

. Non-melanic form

In Manchester, all the moths were non-melanic before
45. In the year 1845, only one melanic form appeared. There
ter the number of melanic forms gradually increased. In
48, 1t formed about 1% of the population and the remaining
70 was non-melanic forms. In the year 1898, the melanic
s formed up to 99% of the population and the non-mela-
1orm was reduced to 1%.

Year Melanic forms Non-melanic forms

efore 1845 - 100%
1848 1% 99%
1898 99% 1%

Fig.7.2: Distribution of peppered moth.
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De Vries

- @ Hugo De Vries was born in Netherlands in 1848. He
rked as a Professor of Plant Physiology.

@ De Vries proposed the mutation theory of Evolution
11901. He stated that mutation is the universal source of
igin of species.

e He made extensive experiments on the ornamental
t evening primrose, Oenothera lamarckiana. He discov-
the sudden appearance of new species of Oenothera from
d< enllected from normal plants. The new forms bred true
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. etrogl"ESSiVE SPECies

' In retrogressive species,
;Clﬂfs' .Eg. 0. "ae"l_'foﬁa,lgér
egresswe _Speciem

n degresswc species, so )
1 zlmd the survival is difﬁcUﬁlf’ r?grlzz;:a‘l characters are
oty where the chlorophyll system is dcfgcf" O.albida is a
s weak variety Whelre the leaves are oblon E:vg,. O.oblonga
l.‘G':,nst:slnt Species g and needle-like.

constant species, do not .

In ot 0.1 breed true; very often they pro-

g new varie 1es. (. lata produces only pistillate flowers:
pllen g_rams 3Tedab53nt; so cross pollination is the rule
35;;*{1‘1!1&!15 produces flowers of its own variety as well as
original variety.

Salient Features of MutationTheory

|. De Vries believed that new species originate as a re-
1t of large discontinuous variations which appear suddenly
d form new species at once.

- 2. New species are formed by sudden changes atasingle
oke.. The animals exhibiting mutations are called mutants.
3. There are no intermediate stages because new species

e formed in a single generation. |
4. Mutation can take place in any direction.

5. Mutations are recurring in nature.
6. A large number of the same type of mutations appear at

e same time.
7. Mutations are subjected t

Examples of Mutatio |
) e flock of Seth Wright2

1. Ancon Sheep: In 1891, 7 - b with short,bowed 1¢€

rmer in England, appearedamale lamb Wit oreed of
- j no
cep. It was s0 short {1 P extinct aboul g( years ago-

i:- Isa 105_5 of some parental
evistylis and O. nannella.

o natural selection.
n from Animals

nnnnnnnnnnnnnnnnnnnnn



D
Introduction

The synthetic theory is q mo
smbining Darwinian Natural
Benetics.

It explains the origin of new s
2y olution-

This theory was proposed by Dobzhansky in 1937 through
sbook Genetics and the Origin of Species.

Huxley (1942) proposed the term modern synthesis.
[he main architects of the synthetic theory are
pbzhansky, Mayr, Huxley, Simpson, Stebbins, Fisher,
aldane, Sewall Wright, etc.
Mayr (1978) states that the modern synthetic theory of
jolution amplifies Darwin’s theory of natural selection in
2 light of Mendelism, population genetics, biological con-
0t of species and many other concepts of biology and
llaeontology.

The new synthesis is characterized by the complete re-
tion of the inheritance of acquired characters. It gives an
Iphasis on the gradualness of evolution.
 Huxley (1942) states that 'mrodern synthesis’ owes much
Ore to Darwin than to any other evolutionists and is built
dund Darwin's principles.

Need for Modern Synthesis

-~ The concept of evolution explains the origin of_ life and
*0rigin of the wide variety of animals and plants existing on

dern theory of Evolution
Selection and Mendelian

pecies and the process of
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theories OT evolution. They

¢ are thre€ De Vrism.
the Earth. The ipism an false,itiso
Lamarckism, Dar’ ] has been proved > nly of hi

El;,.

a
Since Lam _ : -
SE : ily explain the orj
torical interest: s not satisfactority Bing,
Darwinism

jation: on | becau ’
e Ofvﬂn‘fb’ of mutation 1 Wiaa;(en SO lasre oo Siny
r cO , er e i
pe Vries th | tations has ever 8¢ ang .
tation or S¢t © new Species In one generatiop
muts

: start @ ==
merous that 1t cml;.derﬂ evolutionists selected the best a,,
Hence the m

cepts a combined them zgut] itsheirl i
of the Oldei Zol?ew COHCEPL The new concep ca lEdsIl
order to £€

lution. .
it 0f£::1 of Modern Synthesis

synthesis explains the mechanism ofyg
m - 1 -

It explains evolution in terms of gen;t;zal change inp,
o ig species.
Fact’?ons leading to the orgin of new sp

concepts of Modern Synthesis

m synthetic theory consists of three mamnc:

The mode

The mode the:
cepts. They are the following:

1. Genetic yariation
2. Natural selection
3. [solation.

1. Genetic Variation

The difference in closely related animals 18 C_aelslei‘:
tion. The change in genes and gene ﬁ'equenc,‘i”aw f
genetic variation. Genetic variation is the raw!
evolution.

* Futuman (1979) states that any changé
eration to the next in the proportion of di
called evolution.

Eldredge and Guild (1977) state that €"

modification of senec and oono freauenciés
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AV & -——
quired by mutations and it is inherited on the Mendelian prin.
ciples. When the resistant strains are cultured in chloram,

henicol frec medium, they grow much more slowly than th,
susceptible ones- This ex gcnmcnl shows that populations cg,
be made tO respond adaptively to controlled changes in the;,
adaptive changes are due to mutation

ironment, and these

B. Explanations to the Objections
ans tried to give convincing evidences apg
nst the objections and criticisms raise

env

Neo-Darwin

explanations agal
against Darwinism. They ar€ as follows:

1. GermplasmTheory

ction levelled against Darwinism is thy
h between heritable and non her
tion is answered by "Germplasy
mann in 1904. According

The important object
Darwin did not distinguis

table variations. This objec

theory' proposed by August Weismann 1
to this theory, the characters appearing in the somatoplasn

disappear with the death of the possessoT; SO they are not in.
herited. The characters or changes appearing 1n the germplasn
alone are inherited generation after generation.

2 Mendel's Experiments

ection raised against Darwinism is that it does
nheritance. This objection is solved

Mendel explained the process of
that characters ar

lled genes). Ti

Another obj
not explain the process of 1

by Mendel's discoveries.
inheritance through experiments. He said

determined by factors or determiners (now ca
factors are transported through the gametes to the offspring
He did a number of experiments on pea plants to prove hi
hypothesis. The results of his experiments are formulated !
the form of laws, collectively called Mendel's laws. Mendel’

concept has the following principles:
1. Each animal has a bundle of characters.

2 Each character is controlled by a pair of genes.
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4 F
hical isolation brin
eograpi=ee " = . 128 about alloparri ;
G eproductwe isolations brings about gym;;f;::fcssi;ec:‘a-

ecia-

fl operation of Modern Synthesis

Jlations develop genetic variations through mut
uia-

popt = . e
Wy br;d,zanon, r:ecambznat:or:, ete.
 Natural selection allows the favourable genetic varia

{105 read 10 Fhe pOpula‘Eion through differential repro-
“.On i successive generations. P
¢ - .

¢ The popul.atlons are isolated geographically and repro-
ively and this leads to the failure of interbreeding. When
lerbreediﬂg does n0.t occur, the isolated populations are

gped into NEW species.

il

(New species | -

1
( Isolation J

Favourable
variations

T Natural selection

ariations ) _
N
(Hybridization] ﬁ{ecombmahorl]

of moder™ synthesis.

Fig. 1] 2+ Mechanism
POV
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