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concerned with the study of inkerited
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2. Birect Transmission of Hereditary Material
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i. = Transmission of Genes
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nation from all parts of the body of the parents is transmitied.

- ii.  Parwin's Theory of Gemmules
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5. These are transported by blood stream to the sex ongams whene these ssscmbie
e gametes and are passcd 1o the offspring upon ferulisation. They separate ot 10 &ferens
15 of the body dunng development and guide the growth of o purts.

Blending Theory

theory regardng transoussion of hereditary characters svsumed et muie
are blended. According to this belicf the hereditary muterial s @ Be form
d i  fluid of two pasents blend. Therefore, offspring of these pareats = 3 mixtwre of
il characteristics. For cxample, it was observed that chikdren of tall and short
ermediate 1o both parcats m beight af tmes However, 1 was 2w frogame
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These two concepls led to a problem that if variations do no enles u spokits from

outside and if variations within each species are blended in every geurfzuan, then all the
members of a species should soon resemble one another exactly. But this does not happen
because the individuals within most species differ widely from one another, and they differ in
characteristics that are transmitted from generation to generation.

~.mhle either of the parents and there is no blending for many |

Hybridization Experiments
A solution to this problem was provided in the work of a German botanist Josef
Koelreuter. He carried out first successful hybridization experiment of plant species in 1760.
He crossed different species of robacco and obtained fertile offspring. The hybrids differed in
appearance from both of their parent strains. When hybrids were crossed, some of their
oftspring resembled hybrids, and a few resembled the onginal parent strains, i.e., @adparents.
Koelreuter's work provided a clue about how heredity works. The traits he was studving were
- capable of being masked in one generation and reappear in the next generation. This pattem
is not predicted by the theory of direct transmission. Also the traits did not biend and reappeared
mn the next generation in their original form.

Another important aspect of Koelreuter's hybridization experiments was that offspring
- of a single mating exhibited alternative forms (alleles) of the trait under study. Some offspring
- exhibit one alternative form of a trait, for example hairy leaves; and the other offspring from the
- same mating exhibit.a different altemative form, for example smooth leaves. A modem
- geneticist may have explained it on the basis of law of segregation of gametes. This segregation
of alterna ive forms of a trait helped Mendel to understand the nature of heredity.

. - Koelreuter's work was improved by many investigators and especially by farmers who
rying to improve varieties of agricultural plants. T.A. Knight (1790s) crossed varieties of
24 (Pisum sativum) which were uniform from one generation to the next (now known
eeding). One of these varietics had purple flowers; the other, white flowers. All of the
id" purple flowers. When hybrids were crossed, the offspring consitsted of some
purple flowers and few with white flowers. There is resemblance with Koelreuter's

of inherited trait is masked in one generation and reappear unchanged
Xt generation;

investigators failed to make an impact for over a century.
rlier workers did not maintain a numerical record of
‘heredity. For example, it was noted that in pea
s, hlicm the number of different classes
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» of Biometry

, Another importang

T ared indi .. _ o OF Galton work s that he used biometey i hetedity experiments,

I For o ¢ characteristics sueh ax height, He compared  the
; v B\ . :

B en when contras one generation with the next. But he wax unable to explam that what

iﬁ \ contrasting trants are brought together. :
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Role of Cytology

Gmtws W related o cvtology, the seience of cellular struciure and function,

ore history of genetics can be traced to the discovery of cell. The vell was discoverad
Hooke ("‘05)\~ and at that tme the sigmitivant Character of the vell was conniderad o be
s onshl or absence of cell wall, The cellular structures were not vonsidered: ecessary. Ruobert

I(IQQI) policed a constant element within the cell and named it ;\\‘ll\‘h‘\l\ Fow years
tor Schieiden and Schwann proposed the cell theory that fed to revopmition ot cell as unit of
| theory also helped (o recognise vanous disciphines of hology such as physiology,
yology, pathology, et

]
- 8

ery of Chromosomes
A dye named aniline was discoverad 1870 It helped i stawing the cell and ats
pnents in a better way. Al about the same time condenser and oil immmersion fens were
: ‘lbl! helped scientisis 1o ohserve cellular structures i detal. The most sigaticant
ctures observed dunng this penod were chromosomes. A number of hologists, ¢
@, Strausberger, Hertwig and Fol. and Weimann obsenved  divimon and
“chromosomes and vl divisions,  the mitosis and  metons, Botamsts - and
conclusions mdependently that chromosomes are the phasical basis of
only these ar distiibuted  previsely duning cell divesion, Thisy fact was
finding that the e of the nucleus is same i pametes although the

ts may vary.
sory of Heredity

were strony sugpestions that chromoson
med chromosome theory of heredity and the chuet proponents ot this
ewig, Kolliker, Weismann and Strausberger. Weismann formulated  the
- plasm and concluded that a special Kind ot cell division Juinny which
B es it reduced to one-hall is the baus of genetic vontnuity. s

meiosis, but the details o 1t were worked out atter 1900
)

wos are the carners ot heredity

L in the history of genetics as the work of Gregor
has actually presented hus work i his papet read at Bruan,
cars carlier. This was before any detailed ohservation had
: CTherefore, his work was not given importance
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at that time. But later on work of DeVries, Correns 'fmd ‘;ﬁgtics started. Mendel's ﬂ’ldi'lg:.]ﬂ‘
results working with plant material and erd ofpMedgts osomes that separated during . :
quile.wcll with the particulate nature of individual chrom ell
division.
; : (enes
Identification of Chromosomes as Carriers of

: ancy of heredity;
The constancy of chromosomes helped e"pl,mn thg C_F:ns;:::lbgd explain ggm:l:,df i:e
~ different ‘possihle combinations of Chromosomes qunng_m: 'Obllosomzs as carriers of gene{‘e
variability of heredity. This led to the identification of chrom Ic
material by Sutton (1876-1916), Boveri and others. ‘ .

The beginning of the twentieth century saw the 'hasic grounf.l'wolr’kt 0:1 ie::tlcc; n:mf;zllled
in the idea that an actual heredity material existed, that pran s p ?‘rf.'cu ‘;e f p(; of
genes carried on chromosomes, and that its behaviour in transmission from one generation to
another could be predicted.

SCOPE OF GENETICS

SRR ~ The scope '(;ﬁopics included in the field of genetics is enormous. Studies have involved

)

* viruses, bacteria, and a wide variety of plants and animals and have spanned all levels of

gical organisation, from molecules to populations. However, the science of genetics has
:n used in the areas of agriculture and medicine mainly.

riculture and Genetics
~ Although the cultivation of plants had begun long before, however the rediscovery of
1's work spurred scientists to apply genetic principles to the process. In plants four major

A v

of improvements have been possible:

Fila

~ more effiecient energy utilization during photosynthesis, resulting in more
- vigorous growth and increased yields;

increased resistance to natural predators and pests, including insects and
;ausing microorganisms;

ction of hybrids exhibiting a combination of superior traits derived from
hfferent strains or even two different; and

d \'mrian?s with increased protein value or an increased
 limifing amino acids which must be present in the human diet.

fresulted in a tremendous increase in yield and nutrient value
0N, oals, rice, rye, and wheat. For example, in Mexico, where
mmm content and yield has occurred. Similarly
ﬁ‘ growth of Mexican whear. Favourable genes from
. i« h!\'!m incorporated creating a superior variety

breeds of animals. Enormous
have occurred. For examplé:
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celective breeding has produced chickens which grow faster, produce more high quality meat per
hicken, ud l'_'y greater numbers of larger eggs. In larger animals such as cows, the use of
L,.:,' 'u?mmnon has been particularly important. The sperm of a sinlge male with superior
enelic traits may now be used to fertilize thousands of females located in all parts of the world.

Az

fedicines and Gentics

vance in genetics resulted in development of medicines. Numerous disorder in
ans have discovered to result from either a single mutation or a specific chromosomal
mality. For example, the genetic basis of sickle-cell anemia, erythroblastosis fetalis,
yphili Down syndrome, and countless metabolic disorders in humans have been
red. Recognition of genetic basis of these disorders has provided direction for the
t of treatment and preventive measures. For example, genetic counselling provides
' .'dyectwe information upon which they can make rational decisions. It is estimated
couple stands an approximate three percent risk of having a child with
yrm of genetic anomaly.
ied research in genetics has provided other medical benefits. Increased knowledge
ptics has made possible compatible blood transfusions as well as organ
e discovery of tissue bound antigens has led to the important concepts of
ity and tissue typing. With the development of immunosuppresive drugs,
stion involving human organs, including the heart, liver, and lungs are increasing

ant DNA Technology

inant DNA technology is also an important part of applied genetics. By cloning
r such medically important molecules such as insulin and interferon, bacteria
ass production of these gene products. Recombinant DNA techniques wall
ssing and essential role in human genetic engineering, which involves the
genetic material (gene therapy). It involves replacement of defective
: y by copies of healthy genes.

B e DNA techniques have also been applied and used for improvement of
_ _’-ﬂ-‘.‘. sicide and insect resistance have been introduced into the plants. Efforts are
TR genes into the cultivated grasses that enable these to form root nodules.
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