X%eldg obtained from two cr%ps in a year
with new varieties and hybrids at the

IARI.
Rabi 1965-66 i Kharif 1966 i{Total grain
'S {yield quin-

Crop Yield/ § Crop Yield/ {tals/hectare

quintals/ | quintalsj

hectare ) hectare |
Wheat:
Sonara 64 65.6 Maize-Ganga 3 57.4 123.0
Sonara 63 60.0 Maize-Compo- 80,5 110.5

site

Lerma Rojo 55.3 Jowar-CSH=-1 50.0 105.3
N.P.876 48,6 Jowar-CSH.2 55.0 103.6
N.P.880 45,9 Bajra- HB.1l 48,3 94,2

N

%i“

g
s




Protein characteristics of amber grain mutants

in Wheat.
Variety and culture Protein Gluten  Mean Pel-
number, % shenke value
A. Sonora 63
Control 11.2 7.3 181
Amber mutant-1 16.4 13.6 1756
Amber mutant-2 14.4 10.9 189
B. Sonora 64
Control 12.4 8.7 180
Amber mutant-1 15.0 13.1 155
Amber mutant-2 14.5 12.9 141
C. Lerma Rojo 64
Control 10,3 11.3 59
Amber mutant-1l 15.2 14.3 73
- - 2 13.7 12.7 111
% . 3 13.7 13.1 921



e i S, T B
(%) breadth
_x 100
T-65 control 21.8 9.11 133 35
IND=-1 ;g A 14.66 240 30
IND-3 18.4 15.76 300 -
IND-5 18.5 15.47 200 25
IND-6 18.9 15.04 183 30
IR -8 20.3 8.64 233 15

NP-130 15.4 11.35 400 20

. ————————————— - -~ — - —
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A
MALTHUS g MENDEL

Summary of a Rublic Lecture deliverad . sl Sl [%TAQCMIZ;d

by Dr. M.S. Sway , President of ﬁ~t
the Indian Sociexy of Gen:ztics & Plant v P
Breeding during the’ International . Reseanch L%
-Symposium on the /' Ngpact of Mendelism b
on Agriculture,Biology & Medicine' on ﬁJe.:;Dei

; February 18 :

1
7

Malthus was born and published his work earlier
ghan Mendel. The work of Mendel whi o' led to the birth
of the Bcience of Genctics has, howsver, had a vely
deep impact on the Malthusian predictions concerning
population growth and food production. It is now clear
that the population of the world has increased since
1900 in a geometric proportion as anticipated by Malthus.
The rate of increase in India is even higher than what
would be expected on the basis of geometric rrogression.
In the ease of food producticn, howevsT, the rate of #
increase has bécen on the basis of arithmetie progression
as postulated by Malthus, when the figures of ag™-
cultural production for the entire world are taken into
consideration. In India, however, the raie of increase
in production deviates from the Malthusian law in an
unfavourable direction, i.8€., food sun§1%§§~are not
increasing even arithmetically. In the Soades starting
from 1911 there is eviénce of a marked demographic change
in India because of a rapid decline in the death rate.
The rate of decline has besn rarticularly sharp since 1941.
The birth rate has, however, not drorped in a commensurate
fashion. This sitwation ig leading to an alarming rate of
increase in population. Thus, the Malthusian doctrine is
finally coming true aftsr 170 years. At the present rate
of increase in population of 2.5% per year, -the population
will double itself by 1993. .

Grzgor Mendwl presented his npaper on the inheritance
f characters in plants before the Natuml History Society
a2t Bruno(Czechoslovakiayﬁ The essential features of his
findings are: ; s :

i) Distinct characters,ﬁre transmitted from parents
- to progeny through particles which do not lose
their identity in the zygote and consequently get

agsymii) gepreexted in 2 predictable. fashion in the subsequent

generations.

- ii) The faetors governing different characters may be
‘8th*fhd assorted and recombined in di ffzrent ways in hybrid
progenies./AThe significance of these findings was
understood only in 1900 and since then the laws of
G%P“— genetics have been studied in great detail in many

Contd.....p/2.




organisms - from virusés to man. We now know
that the genes or factors.controlling hereditary 3 5
characters are located on chromosomes. Whilefthe u£ s
History of the earth is written in its layersy

. 5 Ce
. . (NVAL%;J‘HL history: O lavino organisme-1s written in
d'&o ¥3E flJJB~LA their chromosomes.

Mendelism and;pnpulat1on growths
b3 Y genotios Fon
vﬁLLavaPhth‘q'MEnd ggvlp a greatly in making the Malthusian concept
of populati growth come trpe, Because of theibirth of
gene tics the following Malthusian checks on ropulation growth
have been made largely inoperative:

a) Famine: In 1845,the 1late blight disease of potato

was the causefhr the death of over a million Irish
Today this type of situation does not occur
ecause genes for resistance to many of the important
diseases have been incorpcrated in our crop varieties.
Also, modern communication methods and the charitable
outlook of countries like the United States help in
avoiding serious famines.

b) War: A nuclear war can eliminate quite a high
rOpOrt“On of the humln ponulatlon. Though there is
large nuclear qtocgvplldﬂ in the world today there
is extreme reluctance to resort:to such warfare,
lfx J)ép largely because of the harmful consequences chlt will
flow through increased radlo -activity in the atmos-
phere to th: generations as Vet unborn. While man
might even agree to suffer diseases like cancer, he
does not like to Spe hlq ch ldrbn born deformed, as w C
Ly . Serte @J ol o5 “Thatidomede bobris’
c) Death rate: The dlsoovery of 'MitlththS has ted—be N\ evrked
rapid drop in death rate in recent decades. Anti-
% uu‘ blOtiCS like pencillin or streptomycin would not be in
lrﬁb‘ th age: today to such a . gredt extent but for the 1q¥rove—
%4& ment in the yield of antibiotics brought about
induced mutations. For exampls, starting from strains
of Penicllium which yielded only about 100 units in
1943, we have today strains which yield as high as
3000 units. But for this remarkable improvement, anti-
biotics would notbe within the reach of the common man.
Thanks to genetic studies A greater uhderstanding of
the mechanisms fLowering aéing is also being built up.
L\ gemnﬂﬂ“”ﬂ As a2 result, we can safely expect that'in 2 next decade
or so, methods may be found for ‘slowing the rate of
aging and thereby increasing the total life span.

Gontheiviibls
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The growing knowledge of Immunogene tic mechanisms P 5 >
has also enabled great progress in surgery parti- e
t ngi a4  cularly in the field oﬁ(org&n transplantation. < 2or””’
£ 1" Ord. 0L anibig from a P qa»),u

*s—a—fes&%t_oiﬂfheseLgevelormentsA ) DPe
fﬂ—geéa%»%e—+ﬁef&%g}%ﬂﬁk%%%‘decfe&se—%ﬁ~%heﬂﬁeaf—§ﬂtﬁ+e,

Unless very effective measures of birth control are introduced

T and adopted on 2 wide scale Commendable efforts are being mad
in India to popularise birth control measures but it is my

Lﬁ“ e personal view that we are not going to make a dent on this
[y \ problem unless sffective oral contraceptives are developed
vﬂﬂj& and distributed. Conditions in rural India xe different from
Ko e those in the scientifically advanced countri:s and there is
e no purpose in hoping. that we may b able to stop the present

trend in population growth by resorting to the s2ame me thods.

It is unfortunate that research in the field of devslorment

of oral contraceptives has received so little attention in ou

country. Those, which are aviilable are too expensive for

| large scale use, Some experimeénts done in Calcutta have shown
that compounds extracted from pea seeds may have the ability
to prevent concéeption. 1 strongly plead for greater support
and interest in rromoting research in this field in India.

s t i f Medical-Rescarehy—bodies—like.
‘ 2arch_should-atso—take- w—"’:;]

the—TFnét=amrCoumnrei? o5 ;
intersst—in—this rroblemeiiuwe do not achigve control Over

population growth, it is futile to expect :

Tamines in the near future—e¥ th%t*WE'CHﬁ‘TﬂﬁT@T1ﬁmNTV“Q~IisQmin
the standard of livinmg—ef our—peeple. The question of popylation
is not only relevant with reference to food production; it is
also important from the point of view of denisty per square :
mile and somé American workers have calculated thit the world
will be transcending the optimum density on -the 13th November,
2026. They have c2lled this day "Doomsday".

A

Onedl %

Mendelismﬁ&ﬁ?ocd Produc tion:

No other science has had 4s greit.an impact on food
production as gergtics, foday man' can purposefully manipulate
genetic factors in different ways and- create new strains of
domesticated plants 2nd animals te siit his needs. This is an
important development since through the exploitaftion of suit=~
able genotypes, it is rossible 'to get the maximum advantage

tll,ﬁb from the fertilizer and water %Dplidqt Vary high yield levzls
fect combination of varisty

can be reached now by employing A cO

«Jﬁt& and culturil rractices. The plant breeding work done in India in
recent ye2ars hias led to the releasedggp¥ggy high yielding hybrids
in maize, jowar and bAajra. as well asyvarieties of wheat and rice
which have wide adaptability and a2 high degree of resis tance
tothe important diseases. M frrangements ade to multi-
ply the seeds of these varieties and nybrids in ad€quate quant-

ities and distribute them among the farme rs who—are—in—= rosttiernr

the requisite quantities of the different inputs necessary

or getfing the best out of the g vrristics, we can revolution-

Ze  OuT agriculture) o8 Ca t,{ & Qﬁ &L
Uf‘k\camLA» *Pxnw Py K 6437_ VA A Gomtdr/t.
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— /Modern genetics has helped greatly in mdnipulating“\ ‘

the gene from the point of viéw of recombination, mutaition 41&1L»J
and function. The thzorstical knowledge which is currently .gﬁuf
being built up in thes field of molecular genetics will

influence graatly breeding procedures in the near future.

The two major goals ;et for 20th Century biology by Jacques

o
u}p&,’h. <
. w~
.
|
Loeb in 1906 the antificial synthesis O life And
Clofﬁ*’Mﬂ’ | the artificial transmutation®of srecieg"&gVQE cen reached
: o in their essentials. There is thus immense scope for increas-
‘Gﬁ _Lﬂﬁbﬂ‘ ing food producticn. However, the application of the necessary
inputs on 2 large scile will require enormous resourcss. In
\Q%XA& the United States, whiles only about 7% of the population is
| ‘_”/,/// engaged in agriculture, somewhere in the neighbourhood of
v 60% of the people are involved in business activity related
to agriculture. It is important to reali® this, since great
spurts in production can be brought about only through# the
wide-spread use of modern technology. It is not difficult
to achiev: the growth rate of 5% now being aimed at in
agriculture, provided the approach to production is an
integrated one. If the population grows at the rresent rate,
the .increase in food rroduction which we can achieve can still
help to feed the growing millions for a decade or two bit we
we will have to abandon all hopes ofe® raising the standard of
living of the people. Immediate zction is hence needed in the
direction of effective population control and 1in the extensive
’ cultivation of the high yielding varisties and hybrids which
Mendelism has helpzd to create.

~

There is no scope for comphcency 'in the field of
rroduction research. Already, it is has been observad in some
parts of India that when highly productive Jowar hybrids 2are
grown consecutlvelyin the same land for 3 years, thers is a
great build-up of nematodes, whick devastate the crop. Taorais
- - >00d resgarchs New AiA Cagal AL TSNS
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