genes (three distinct ones have been so far
identified) to commercial wheat varieties has
ushered in a new era in wheat yields. The
variety Gaines bred in North America by in-
corporating the Norin dwarfing gene holds
the world record for wheat production, hav-
ing yielded nearly 10,0001b. per acre in a 25-
acre plot. The wheat varieties developed in
Mexico under a cooperative programme of
the Rockefeller Foundation and the Mexican
Ministry of Agriculture have helped to treble
the average yield of wheat in that country
Wflhin a decade. Mexican dwarf wheats like
Sonora 63 and Sonora 64 were hence intro-
duced into India in 1963. During the past
two seasons in fields fertilized with over
1001b. of nitrogen these wheats have given
yields of the order of 5,000 to 6,0001b. per
acre. With the previous varieties yields higher
than 4,0001b. per acre were seldom possible
owing to the occurrence of severe lodging
under conditions of high soil fertility and fre-
quent irrigation. Though the morphological
frame of the Mexican dwarf wheats proved
ideal for intensive agriculture, they had red
grains and hence gave dark chapathis (un-
leavened bread, which is the form in which
wheat is mostly consumed in India). The
farmer and the consumer prefer amber col-
oured wheat grains and hence these dwarf
wheats Were subjected to treatments with
radiations and chemical mutagens. In the
progenies of plants treated with ultraviolet
and gamma rays, mutants with amber grains,
which had all the other characteristics of the
parent strains, were isolated this year and
these can be appropriately regarded as the
most precious atomic babies of 1965, so far
as India is concerned.

Making Cotton Resistant to Jassids.—One
of the major needs of India is more extensive
cultivation of cotton varieties with a long
Staple length. Many long staple varieties

stature and good grain quality but poor tiller-
ing ability, has been improved from an aver-
age number of six tillers per plant in the parent
to over eight in the mutant.

Transmutation of Species

All the allied species of bread wheat, Triti-
cum aesttvum, have been synthesized from a
single variety in New Delhi. The sub-species
created artificially include what are known
botanically as Compaction, sphaerococcum,
spelta, madia and vavilovi (Figure 3). A
similar transmutation of species has also been
accomplished in the emmer wheat series, to
which the macaroni wheat, T. durum, belongs.

The origin of new species or sub-species
through single gene mutations suggests that
although the evolutionary scale is usually
traversed only by minute steps, occasionalh
jumps of larger quanta can take place. While
most of these mutants are largely of theore
tical interest, a mutant in the bread varietv
N.P. 797 obtained in treatments with radio-
active sulphur (S3) having the ability of
adventitious branching recorded in nature
only in the “ Egyptian Miracle wheat" (T,
turgidum var. mirabile) is of great practical
interest. When it was first isolated this mutant
had much sterility and also a weak expression
of the branching character. By selection
during the past five years, plants with well
branched ears and good fertility have been
developed (Figure 4). These plants produce
nearly twice as many grains per ear as the
parent variety. Fortunately they have also an
associated dwarfing habit and may enable us
to raise Sorghum-like wheat varieties.

Changes Not Found in Nature

Examples of the artificial creation of genes
not found in a world collection of varieties
exist in plants like barley and snapdragon,
but they are very few. This is to be expected
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Study Urged
on Peanut Oll,
Cancer Link

By Science Service
WASHINGTON — Investi-

gating peanut oil as a cancer-

causing agent might be worth-

while, two Indian scientists
have suggested.
Peanut oil caused many

mutations in wheat seed
which had been soaked in it
for 24 hours, reported M S.
Swaminathan and A. T. Nat-
arnatarajan of the Indian
Agricultural Research Insti-
tute, New Delhi.

Since there is believed to
be a relationship between mu-
tation-causing agents and can-
cer-causing agents, they said,
it may be worthwhile pursu-
ing the oil’s effect on genes
and chromosomes from the
point of view of cancer and
its cause.

“The role of nutrition with
reference to the incidence of
cancer is now widely realized
and there are indications that
a search for carcinogenic
compounds in human dietary
regimens might be worth-
while,” they reported. “Pea-
nut and mustard oils are
widely used as cooking media
in tropical countries.”

J
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Delhi Will Soon Have An

“Atomic

USEOF RADIATION TO EVOLVE
NEW STRAINS

By A Stuff Reporter

AN “atomic garden” will soon blossom in Delhi to help the
farmer reap richer harvests by sowing better varieties of

plants.

The first of its kind in the
country, the garden, being laid
out at the Pusa Institute, will

harness radioactivity to produce
new strains resistant to disease and
pests, and to suit different soils
and climes.

At the *“atomic garden”, scient-
ists of the Pusa Institute, working
on the principle that radiation
changes hereditary characteristics of
plants, will bombard crops with
Gamma rays from Cobat 60 to
evolve “mutints”—plants radically
different from their ‘parents.”

Useful “mutints” will be multi-
plied in the Pusa fields and the
seeds will be marketed for grow-
ing bigger and better crops.

Safety measures have been taken
to ensure that the radiation from
the garden is not absorbed by re-
rcach workers and other people—a
big dose can be fatal.

A 12-foot-high wall around the
garden will contain the radiation.
Electronic “locks” will keep the
intruders out and see to it that
Gamma rays arc not emitted when
men arc working in the garden.

SOURCE OF RADIATION

lhe source of radiation, Cobalt
60, imported from Canada, will rest
in a thick lead casing in the cen-
tre of ihc circular garden. It will
be “remote-controlled” from a panel
room, 300 feet away, so that it can
j be raised out of its casing when
radiation is needed for plants.

Ihe panel room will be manned
day and night. Research workers
will wear “radiation  sensitive”
badges to detect the smallest trace
of radioactivity. They will also
undergo'medical tests periodically.

The first experiments will be con-
ducted on “potted” plants. But
gradually they will be extended to
Icover regular crops sown in eight
idifferent sectors  of the garden.
Seeds in special trays will also
be exposed to radiation.

The crops will be fed by artifi-

cial rain, produced by specially-
designed hydrants.

The intensity of radiation on each
group of plants will be measured
by special trolleys containing X-ray
films.

The entire equipment has been
designed by Indian engineers. So
far. the project has cost about Rs.
3 lakhs.

The garden was designed by a
group of scientists at the Pusa
Institute including Dr. C. Dakshana-
murthy, a radiological safety ex-
pert, and Dr. M. S. Swaminathan,
who recently visited similar gardens
in Sweden and Germany, under the
guidance of Dr. B P. Pal, Direc-
tor of the Institute.

The establishment of the garden
follows four years' research on
"atomic mutations” in  botanical
laboratories of the Pusa Institute
under Dr. Swaminathan. Already
four new varieties of wheat, one]
of cotton and one of tobacco have!
been evolved. Atomic radiation
has also helped in improving the
quality of chrysanthemums in two
cases.

One of the new  varieties of
wheat has developed large “awns"

|and is well protected against birds.

Another has smaller but stouter
stems to withstand the winds. The

remaining two varieties are rust-
proof.
The “atomic-variety” of cotton

is resistant to ‘fassid’ insects, while
the new variety of tobacco, with
large leaves, is an improvement on
the Guntur variety.

About 40 scientists are conduct-
ing research in different depart-
ments of the Institute on the use
of atomic energy in agriculture.
The biggest team is working on the
“atomic energy for better crops”
experiment under Dr. Swaminathan.

Experiments conducted by Dr.
N P. Datta at the Institute with
radioactive isotopes have also es-
tablished that the best way to use
fertilisers in case of paddy is to
sprinkle them on ground surface
while in case of wheat R»ey have:
to be below the ground surface, ;

SCIENCE NEWSLETTER, "

JANUARY 30, 1960,
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Peanut Oil Causes

Mutations in Wheat

INVESTIGATING peanut oil as a ca
causing agent might be worthwhile, tw
Indian scientists have suggested.

Peanut oil caused many mutations i
wheat seed that had been soaked in it fC
24 hours, report M. S. Swaminathan am
A. T. Natarajan of the Indian Agriculture
Research Institute, New Delhi. Since then
is believed to be a relationship betweei
mutation-causing agents and cancer-causini
agents, they say, it may be worthwhile pur
suing the oil’s effect on genes and chrome
somes from the point of view of cancff
and its cause.

The role of nutrition with reference n
the incidence of cancer is now width
realized and there are -indications that ;
search for carcinogenic compounds in hu
man dietary regimens might be worthwhile.
l eanut and mustard oils are widely used
as cooking media in tropical countries,”
the scientists point out.

Details of their study appear in Journal
of Heredity (Vol. 50, No. 4, 1959). They
soaked einkorn, emitier and bread wheats
in peanut, mustard and castor oils. The
seeds were sown in the field or germinated
in the laboratory in petri dishes. In both
bread wheat and einkorn, the peanut oil
caused the greatest reduction in germina-
tion. Fertility was also reduced in the bread

wheat. Some of the mutations produced
may be of economic value, the scientists say.'
Science News Letter, January 30, 1960
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peanut oil Causes 1/15/6 o0n

many mutations in wheat
By SCIENCE SERVICE

WASHINGTON, — investigating peanut oil as a
cancer-causing agent might be 'worthwhile, two Indian scienti‘sts have '
suggested.

Peanut oil caused many mutations in wheat seed that had been
soaked in it for 2L hours, reported}M. S. Swaminathan and A. T. Natar-
Natarajan of the Indian Agricultural Research Institute, New Delhio&"""t
Since there is believed to be a relationship between mutation-causing
agents and cancer-causing agents, they said, it may be worthwhile
pursuing the oil's effect on genes and chromosomes from the point of
view of cancer and its cause.

"The role of nutrition with reference to the incidence of
cancer is now widely realized and there are indications that a search
for carcinogenic compounds in human dietary regimens might be worth-
while. Peanut and mustard oils are widely used as cooking media in
tropical countries,” the scientists pointed out.

Details of their study appear in the current issue of the
Journal of Heredity. They soaked einkorn, emmer and bread'wheats in
peanut, mustard and castor oils. The seeds were sown in the field or
germinated in the laboratory in petri dishes. In both bread wheat and
einkorn, the peanut oil caused the greatest reduction in germination.
Fertility was also reduced in the bread wheat. Some of the mutations

produced may be of economic value, the scientists said.



TALK BROADCAST FROM THE AIR,

SCIENCE

Man-made Evolution

During the recent ‘Atoms for
Peace’ Conference at Geneva, a paper
on "Polyploidy, Radiosensitivity and
Mutation Frequency in Wheat" read
by Dr. M. S. Swaminathan of the In-
dian Agricultural Research Institute,
New Delhi, roused considerable inter-
est. His paper dealt with the pro-
blem of inducing mutations in wheat,
which is a “polyploid” plant (a plant
which has more than two of the basic
sets of chromosomes. (Chromosomes
are the minute thread-like structures
found in every living cell which while
helping body-growth by cell division
and multiplication, preserve the
identity of each cell. They are the
carriers of qualities from one genera-
tion of cells to the next). He ex-
plained how mutation breeding might
be preferable to classical methods
such as hybridization for incorporat-
ing specific characters found in a de-
sirable variety.

Just a hundred years ago, Charles
Darwin published his Origin of Spe-
cies, proving that “species are not
immutable”. He knew nothing, of
course of the modem mutation
theory. Although his view, that en-
vironment could modify individual
organisms and that these modifica-
tions were communicated through the
blood stream to the germ plasm down
through the generations, was discard-
ed later, natural selection by survival
of the fittest remains the corner-stone
of. the evolutionary process. Not
content with the natural selection, the
modern geneticist began to work for
wide variations in order to make the

X-Ray irradiated Chrysanthemum
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Splitting of chromosome inside a cell

best selection in accordance with his
prescribed needs and particular con-
ditions. He wanted to economise on
time and speed up the process which
in unassisted nature took centuries.

This he is now capable of doing
by combining the desired qualities
found in various species and elimi-

nating undesirable ones. In nature,
these are effected by various means
such as changes of climate, exposure
to danger, and other ecological fac-
tors which favour the survival of
particular variations.

In the laboratory, we have the old,
not-so-scientific method of cross polli-
nation, the modern method of chemi-
cal treatment and the recent method
of irradiation by radio isotopes and
X-rays to cause mutations. Cross-
pollination, however, is no answer to
many of today’s plant-breeding prob-
lems. With the discovery of Colchi-
cine in 1937, capable of doubling, chro-
mosome number (the effect being size
enlargement) in both plant and ani-
mal cells, scientists have found an
easy method of bringing about muta-
tions.

Colchicine is an alkaloid chemi-
cal found in small traces in the seed
and com of a plant called Autumn
crocus. Its application even in a 0.1
per cent concentration will cause a
chromosomal increase without any
toxic side-effects. Since it is prohibi-
tively costly—at present £3 per gram

—scientists are looking for other
chemicals having this property. It
was found recently that castor oil

and groundnut oil have this property
though not to the same extent.

Since the chromosome number is a
determinant factor in the size of a
living organism, the doubling of chro-
mosomes in plants artificially will re*

AT

suit in producing larger plants, with
larger leaves and flowers, larger pol-
len grains; shorter, stouter fruits and
larger seeds. There is an optimum
limit to this process for every spe-
cies, after which any chromosomal
increase can only be to its disadvant-
age. Often this physical mutation
may result in the permanent sterility
of the plant.

water-melons com-
pletely devoid of seeds has been
evolved at the Indian Agricultural
Research Institute. It has the added
advantage of having a higher sugar
content. The process of doubling
chromosomes with Colchicine should
find wide application in economic
plants in which the use is of the vege-
tative part, flowers or roots and the
reproduction is vegetatively.

A variety of

Experiments with radioactive iso-
topes in plant research have revealed
innumerable possibilities in plant
breeding. Apart from its applica-
tions in research work in manuring,
radio-isotopes are used to produce
mutations. The ionizing radiation
which they emit induces permanent
heritable changes in living cells. The
X-ray is also used instead.

The scientists in the
cultural Research Institute have
been trying for the last few years
to produce radiation-induced muta-
tions in seeds, seedlings and flowers
of wheat, cotton, tobacco, potato,
tomato and many ornamental plants.
The Institute has already evolved a
rust-proof, high yielding wheat varie-

Indian Agri-

ty, the first of its kind to be pro-
duced anywhere in the world. Re-
cently the scientists in the Institute

succeeded in producing a fully bearded
mutant of the above wheat variety

Rust-proof, mutant wheat
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with all its former qualities and a still
higher yield. Farmers prefer the
awned (bearded) variety since it re-
duces damage to grains by birds.
This mutation was produced by
treating seeds with radio-active phos-
phorous. Similarly, the seeds of the
annual chrysanthemum was irradiat-
ed with X-rays at the Institute and
half a dozen mutant varieties of
beautiful chrysanthemum flowers
were produced.

Dr. B. P. Pal, the Director of the
Institute, looked forward to a great
(intensification of the mutation re-
search programme with the establish-
ment shortly, of a 200 Curie Cobalt
60 “gamma garden” in an isolated
plot in the farm. Many crop plants
and fruit trees will be irradiated in
this ‘garden’ at various stages of
development and thus the potentiali-
ties offered by atomic radiation in
plant breeding will be fully exploited.

Though there is no immediate pros-
pect for large-scale utilization of Col-
chicine effects and mutation power
of, radiation in animal breeding, the
sterilizing effects of radiation is put
to good use in the control of insect
pests under field conditions. In the
West Indian island of Curacao, the
screw-worm  has been eradicated
through the use of a most ingenious
method involving the sterilization of
male flies in the laboratory by gamma
rays and their subsequent release in
the field in large numbers, so that
the female flies mating with them
will not produce fertile eggs. This
method, now also used in the U.S.A.,
is being tested in the control of the
corn-borer and other pests at the In-
dian Agricultural Research Institute.

Mysterious Vitamins

The functions bf many of the Vita-
mins are still something of a mystery.
Yet we know that they are vital to
life. Swollen tongue and scaly skin
suggest avitaminosis due to lack of
Niacin. Nervous disorders and heart
palpitations may be indications of
beri-beri due to thiamine (Vit. B)
deficiency. Vit. A is essential to good
eye-sight, and its absence causes
night blindness and skin rashes. But
none of these vitamins are manufac-
tured in the human body. They are
supplied through food.

Studies in the vitamins are some-
thing rather new in India. W ith the
starting, perhaps for the first time

in the country, of a post-graduate
Irwin

course in nutrition, the Lady
College in New Delhi has made a
happy beginning this year. A sys-

tematic research in Vit. P present in
indigenous vegetables and fruits was
already in hand in the College under

UNH

Dr. Bimla Puri, a Colombo Plan train-
ed expert. The presence of Vit. P
in appreciable quantity in conjunction
with Vit. K along with iron, calcium
and phosphorus has been noted irf the
leaves of common useful Kkitchen
plants like poi, methi, pudina, bathua,
chulai, mustard, soya and spinach.
The presence of Vit. P has also been
observed in brinjals, dliania leaves,
lettuce, onions, sweet potato, cabbage
and cauliflower.

It has been found that Vit P, which
has a diuretic and purgative effect on

the system, also acts on the heart
and the blood pressure. Its presence
cures many defects of capillary

permeability.

Another project on which Dr. Puri
is working is designed to ascertain
the nutritional value and vitamin con-

Vitamin research at Lady Irwin College:

tent of foodstuffs commonly consum-
ed in Delhi State. She has found by
actual analysis that the food com-
position tables of Indian foodstuffs so
far available referred to them in their
raw state, and that the actual nutri-
tional value of much of the food at
the time of consumption is, in fact,
very much lower. Dr. Puri is plan-
ning a thorough survey of the food-
stuffs prepared >n restaurants, hotels,
hospitals and ordinary homes.

All plants and almost all animals,
except primates (men, apes and
monkeys) and guinea pigs, make
their own Vit. C otherwise known as
ascorbic acid. Chemically very simi-
lar to simple sugars, it is found m
the human body in abundance. The
average daily requirement of Vit. C
of an adult is about 50-60 mgs. When
the body fails to obtain Vit. C in
required quantities, the blood vessels
become weaker and break easily, so

48

that they are bruised at the slightest
impact. The gums bleed and become
puffy .and wounds heal slowly.

Vit. C, which cannot be stored for
long and which is destroyed by heat,
is found in fresh fruits and leafy
vegetables; it is absent in animal
products. The species-difference in
regard to .the biosynthesis of this
mystenious substance was a subject
of study recently by two Indian scien-
tists, R. N. Roy and B. C. Guha of
the University College of Science and
Technology, Calcutta. They found
that the kidney tissue of reptiles, am-
phibians and those birds which belong
to groups that evolved early, could
make Vit. C. In the most recently
evolved groups of birds, like the mag-
pie, the robin, the crow and the myna,
this built-in function of manufactur-

Unsolving the mystery

ing Vit. C was found transferred to
their liver. The red-vented bulbul
and the Indian fruit bat, like men
and monkeys, have no such chemical
mechanism at all. The scientists
found that the enzyme systems in-
volved in making Vit. C, whether in
liver or kidney, are identical or
closely similar in all species. They
infer that in the evolutionary ascent,
the mechanism of Vit. C synthesis
seemed to pass from the kidney to the
liver and disappeared from the body
altogether in the latest species.

In 1857, the country imported Vita-
min C alone of the value of Rs. 12
lakhs. The National Chemical Labo-
ratory at Poona has worked out re-
cently a new synthetic process to-
produce Vit. C in commercial quan-
tities. A number of other schemes
for the manufacture of Vitamins in-
cluding. Vit. from, lemon. grass oil
are also in various stages of progress.

NOVEMBER 2, 7953



TALK BROADCAST FROM THE AIR,

\X7TTH the advent of the atomic
*? era, the old alchemist’s
dream of transmutation of ele-
ments has come true. We now
know that elements having
identical chemical properties hut
different atomic weights exist in
nature. Such elements are called
isotopes. Some insotopes are
stable and these can be detected

and estimated only by their
difference in weight from the
normal forms. The unstable

isotopes are radiocative because
the nuclei of their atoms dis-
integrate, emitting one or more
types of radiation. With suita-
ble instruments, these radio-
isotopes can be detected in very
small amounts—Iliterally a few
atoms-—because of the enormous
energy liberated during atomic
disintegration. In a nuclear
reactor such as the ‘Apsara’
reactor at Trombay or the Triga
reactor in the American pavilion
at the recent World Agriculture
Fair, stable isotopes can be
converted into unstable or radio-
active ones by bombarding them
with neutrons. Nearly all the
common chemical elements, like
carbon, phosphorus, sulphur,
iodine etc. can now be obtained
in the form of suitable radio-
isotopes. In contrast to a stable
isotope which can be detected
only by a detailed chemical
analysis, a radioisotope readily
betrays its identity by the radi-

ation itemits. It is, therefore,
an elegant tool for use as a
tracer in physiological, nutri-
tional and a wide range of other
experiments.
the atoms of a chemical consti-
tuent of the tea we drink are
mnude radioactive, we can then
follow the tea in its travels in
the body and find out its ulti-
mate "ate. In fact, radiotracer
research had its genesis in a
remark of this kind casually
made by Professor Georg de
Hevery of Sweden over a cup of
tea.

AGRICULTURAL RESEARCH

Radioisotopes can be used
in agricultural research in two
important ways, firstly, as tra-
cers and, secondly, as sources of
irradiation of biological tissues.
Research in the field of biology
and agriculture has so far been
handicapped by the apparent
impossibility of the experiments
that would be most instructive.

Radioisotopes have now removed

For example, if .
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Radioisotopes—extremely minute things—seem to he able to help us gioiv mote food.

More strength to them, we say.

RADIO-ISOTOPES FOR AGRICULTURE

Dr M. S SWAMINATHAN, Cytogeneticist, Indian Agricultural Research Institute, New Delhi

this limitation and thereby added
a new dimension to biological
research. Thus, the use of radio-
phosphorus has enabled agri-

j cultural scientists to study the
j efficiency of fertilizers in a new

and striking way. The condi-
tions under which phosphorus is
best made available to the plant
have been studied with different
soil types, methods of irrigation,
depths of application of the ferti-
lizer and types of plants. It was
found in an experiment conduc-
ted at the Indian Agricultural
Research Institute that phos-
phatic fertilizers are utilised best
by a variety of paddy when the
fertilizer is applied at the
ground surface. On the other
hand, the maximum uptake of
> phosphorus occurred in a variety
of wheat when the fertilizer was
applied at two inches below the
ground level.. Such experiments
help in formulating correct and
dependable procedures of ferti-
lizer application and thereby of
more efficient and economical

agronomic practices. In a similar
why, isotope studies are also
leading to the development of
more efficient insecticides and
fungicides. Tracer experiments
are particularly valuable in
studies on the metabolism of
certain elements like zinc and
boron which, though essential
for plant and animal health, are
needed in only microscopically
small quantities. But the most
outstanding contribution made
by radiotracer technique is in
the elucidation of photosynthesis,
the process by which green plants,
using energy from the sun,
convert carbon-dioxide from the
air and water from the soil into
sugars. This process is the very
foundation ofagriculture, but the
efficiency utilization of sol*r
energy in this process in our
crop plants is of the order of
only one to two percent. The
same is true of various biosyn-

thetic processes like nicotine
production in tobacco, fibre
development in cotton and

synthesis of various edible and
essential oils in many plants.
With the knowledge concerning
the basic mechanism of these
processes now becoming availa-
ble for the first time, thanks to
radiotracer techniques, we can
devise means of increasing the
efficiency of both photosyn-
thesis and biosynthesis.

| mentioned earlier that be-

sides being useful as tracers, the
radiations emitted by unstable
isotopes are also valuable in agri-
cultural research. Radiation can
penetrate biological tissues and
induce changes in them. One of
the first potential applications
of radiation to be investigated
was, therefore, whether it could
be used to kill insect pests infest-
ing growing crops or stored food
material. The use of radiation
to preserve foodstuffs is parti-
cularly attractive because it
involves no change in temperature
unlike all other prevalent
methods of preservation. Ex-
tensive research carried out in
this field in Europe and North
America suggests that radiation
may be of value in extending the
storage life of meat, cereal grains
and products, dried fruits and
potatoes.

The sterilizing effects of radia-
tion have also been put to good
use in the control of insect pests
under field conditions. For
example, the screw worm, a seri-
ous pest of cattle, has been
totally eradicated from the West
Indian island of Curacao by a
most ingenious method. The
male flies were first sterilized in
the laboratory by exposing them
to radiation from radioactive
Cobalt and then released in the
field in large numbers. In this
species females mate only once,
and those mating with sterile
males do not produce fertile eggs.
Over a period of vyears, the
population of this pest gradually
dwindled and ultimately died
out.

EFFECT ON HEREDITY

Perhaps the most widely dis-
cussed aspect of radiation has
been its effect on heredity.
When a living organism is expos-
ed to radiation emitted by radio-
isotopes or generated by other
means, profound changes take
place iffigenes and chromosomes
which are the fundamental mater-
ial determining inherited chara-
cter. Some of the progeny of
an irradiated plant may differ
from the parent in one or more
characters and these plants will
transmit the altered characteris-
tics to later generations. This
process is known as mutation.
Mutations occur spontaneously
in nature, but relatively rarely.
Radiation increases the frequency
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of appearance of mutations b;
fifty or hundred fold, or evei
more, and thus new variabi
lity can now be created artifi
cally. Since variation is the life
blood of plant breeding, it i
hardly necessary to stress the
significance of this develop men
in increasing food productior
through better crop varieties
Work of this type has already
paid rich dividends in Sweden
Germany and the United States
In the Indian Agricultural Re
search Institute several economi
cally valuable mutations have
been obtained in wheat, potato,
cotton, tomato and tobacco, and
I shall cite one exmaple of
useful mutant. As is well-known,
many wheat varieties realstan!
to the rust and loose smut disea
ses have been bred and releasee!
by the Indian Agricultural Re

search Institute. Some of the
new Pusa wheats, however, dc
not possess awns, which are

bristle-like structures found on
the flowers. Our farmers like
the awned wheats because the
presence of awns prevents damage
to grains by birds. While it will
take many years to incorporate
the character of awning in ar
awnless wheat by conventiona
breeding techniques, fully awnec
mutants of several new varieties
have been obtained in one seasoi
by treating the seeds with radio
active phosphorus. Seeds o
these mutants arc being multi
plied and within the next feu
years, some of the wheat varie
ties which our farmers grow maj
be the products of irradiation.

Finally, you may wonder to
what extent we are making use ol
radioisotopes in agricultural re-
search in India. Research on the
lines | have just indicated is
already in progress at the Indian
Agricultural Research Institute,
New Delhi, the Atomic Energy
Establishment, Trombay, the
Bose Research Institute, Cal-
cutta, and a few other centres.
The twin basic needs for such
research are, first, the easy avail-
ability of radioisotopes and the
instruments necessary to detect
radiation and, secondly, trained
personnel.  Our requirements of
radioisotopes will be fully met
when tie Canada-India reactor,
now nearing completion at Trom
bay, goes into operation later
this year. Most of the instru-
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ultraviolet reduces mutations
FOLLOUING X-IRRADIATION OF WHEAT

By SCIENCE SERVICE

WASHINGTON, “ Ultraviolet light protects wheat

seeds against the chromoaorne changes that usually follow exposure to

X-rays, a team of Indian scientists reports here.

However, the protection is only effective at certain levels

of irradiation, M, S. Swaminathan andjA. T. Natarajan of the Indian

Agricultural Research Institute, New B e ® «P °rV n-the ~rrent

journal, Science (NovO 20)e

Studies such as this one help point the way to improved

plants and animals hy indicating how changes or mutations are caused

and what is involved when they do occur.

Pretreatment of the bread wheat seeds with ultraviolet for

one hour significantly reduced the mutation rate following irradiation

at 11,000 and 16,000 roentgenso Yet, the scientists find, there w.s

an increase in the mutation rate when the pretreated seeds were exposed

to higher doses at 22,000 and 33>0°0 roentgens. No mutations occurred

in seeds irradiated with ultraviolet light alone.

Although the types of mutations that showed under the various

irradiations were mostly similar, chlorophyll deficiency or the albina

mutation turned up in plants treated with ultraviolet plus 16,000

roentgens of X-rays. Albinas have not previously been recorded in

mutation experiments with bread wheat, the scientists point out,.

They suggest that ultraviolet prgtreatment induces a muta-

tion in the "factors™ that contgol”®chlorophyll development in the plant
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iiients needed fof radiotracer
work are also being manufactured
in India by the Atomic Euergv
Establishment. In view of the
serious health hazards involved
in work with radioisotopes as
well as the specialised nature of
radiotracer studies, the need for
undergoing proper training before
taking to such research is obvi-
ous. Facilities forgetting train-
ma- jn the measurement, handling
and use of radioisotopes are
available in India at the 1.A.R.I.
and at Trombay. An inter-
national training course on the
use of radioisotopes in agricul-
tural research sponsored jointly
by the Government of India,
UNESCO, FAO and IAEA has
been inaugurated on January 20
at the LLA.R.I. India is well
launched on an intensive pro-
gramme to press isotopes into the
service of agricultre.
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Radio Isotopes and
Plant Breeding

The most fruitful advances of
science in recent times owe to the in-
ventors of new tools and appliances
which have enabled scientists to work
at quicker pace with amazing accu-
racy. Of these, the more recent and
extensively used are the radio pso-
topes. It would be difficult to give an
accurate number of the isotopes now
made available and the fields of in-
vestigations in which they find use, as
both are on the increase every mo-
ment At the World Agricultural
Fair, in New Delhi, both the Ame-
rican Pavilion and the Atomic Energy
Establishment of India focussed atten-
tion on the great possibilities of the
use of isotopes in agricultural re-
search. A seminar of agricultural ex-
perts of India and other countries
(UK., US.A, USS.R.. W. Germany,
and Hungary) on the use of radio iso-
topes in agriculture was In session in
the W.A.F. premises to discuss, ex-
change experiences and formulate the
future policies to harness these for in-
creased crop production in our coun-
try.

The isotopes of a radioactive ele-
ment are known as radio isotopes and
all the others are designated stable
Isotopes. Radioactive Isotopes of cer-
tain heavy elements, for example,
uranium and radium, occur In nature.
However, radioactivity may artificial-
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ly be induced in those elements which
are naturally not radioactive, by bom-
bardment with various types of ele-
mentary particles such as neutrons,
protons, deutrons and alpha particles
with the aid of the cyclotron or an
uranium pile reactor. Atoms of all
radioactive elements gradually disin-
tegrate through emission of changed
particles and radiations. For the arti-
ficially radioactive elements, which
are of considerable importance in bio-
logical studies, the disintegration
takes place through emission of elec-
trons and protons.

Transmutation of Elements.
Through loss of these particles and
radiations by radioactive isotopes, one
element is transmuted into another.
The period of time required for half
of a known weight of the isotope to
be converted into the kind of atom
into which it is degraded, is known
as its "half life”—which varies from
less than a second to many hundreds
of years. Thus three radioactive iso-
topes of carbon, viz.. Ci°, cn CH are
available with half life of 9 seconds,
21 minutes and 5000 years respective-
ly. A radioactive isotope betrays its
presence wherever it may be, by the
continual emission of charged parti-
cles which can be detected accurately
with a Geiger counter or an electro-
scope.

Among the different fields in which
radio isotopes are now being used at
the 1.LA.RJ., New Delhi, the experi-
mental results in plant breeding to
produce superior varieties of crops,
merit special mention. It is now
known that cultivated crops have
evolved from wild ancestors through
selection by man over a very long
period of time and as a result of con-
scious breeding for characters of eco-
nomic importance. Nature occasion-
ally provides mutants but these are
few and need not necessarily be of
any economic importance. The plant
breeder still tries to take advantage
of many favourable mutations, but
unfortunately, in more Intensively
bred crops, such as wheat, for In-
stance, a stage seems to have been
reached where the natural variation
appears to be quite inadequate for
the needs of the plant breeder.

The treatment of plants with
radioactive isotopes gives rise to
several variations in the characteris-
tics of the plant providing a large
material of variations for the bree-
der’s choice.  While it would take
several years to bring about this
change by conventional breeding
methods, the change can be achieved
in a single generation by the radio-
isotope treatment. Thus, by the
treatment of wheat plants with radio

LINK

active phosphorus and sulphur, several
awned plants have been obtgiimed in
the normally awnless wheat varieties.
This is of considerable importance, as
awnied varieties are prefered by,
Indian farmers, for the presence of
awns prevents damage to grains by;
birds.  This fruitful line of study iu
being pursued to induce awninj
character into rust resistant varieties
of wheat

Crop Improvement A programme
of improvement of a rich variety of
crops grown in different soil and cli-
mate conditions of this country is of
very great importance. However, it
is necessary to mention the observa-
tions of Dr. R. A. Silow (FA.O.
Rome) that "the use of radiation in-
duced mutations does not provide the
answer to all plant breeding problems,
nor is to be regarded as a short cut
to crop Improvement. Irradiation is
only the beginning of a long period
of painstaking work extending over
many years that will be required to
identify the potentially useful muta-
tions, to develop them into agrono-
mically acceptable varieties and to
test their superiority under field con-
ditions before they can be put into

production. This procedure will not
always be simple and straightfor-
ward, for as well as having advan-
tages, the method has its limitations.
It will certainly not replace conven-
tional plant breeding -methods but
should be regarded as a supplement to
them.”

A programme of crop ImproYS-
ment with these isotopes is at present
under way at the LA.RJ., New Delhi
and a few other centres, where a
band of energetic young scientists
wohk under the leadership of Dr.
B. P. Pal, a plant breeder of great
eminence who presides over the acti-
vities of the nerve centre of agricul-
tural recearch of India, the LAR.L
With the assistance of Dr. C.
Dakahnamurtl and Dr. M. S. Swami-
nathan, he obtained the necessary
trained personnel for this new project
of research work through an inter-
national training course on the use
of radio-isotopes arranged especially
for young scientists of India and other
underdeveloped countries of South
East Asia. This course was inaugurat
ed on 20-1-60 by Dr. P. S. Deahmukh
Union Minister for Agriculture at the
LAR.IL
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NEW TRENDS

here, you see, it takes
il all the running you can
do to keep in the same place. If
you want to get somewhere else,
you must run at least twice as
fast as that.”said the Red Queen
to Alice. This quotation from
“Through the Looking Glass”
illustrates the situation in thl'
field of agricultural jesearch
probably more vividly than in
any other field On the one hand,
advances in medicine and public
health continuously enhance
the unbalance between the num-
ber of people to feed and the
supply of available food, and,
on the other, advances in indus-
trial technology and a rise in the
standard of living create prob-
lems of quality and consumer
preferences with regard to food
material.

Also, the extension of the area
under cultivation by means of
irrigation and other projects and
the practice of intensive agri-
culture in areas already under
the plough all create fresh prob-
lems such as the need for new
varieties which can respond
well to manuring and irrigation,
increase in the incidence of pests
and diseases and unfavourable

changes in the che'mical com-
position of the soil.
The agricultural scientist is

therefore in the unenviable posi-
tion of having to run twice as
fast as he can even to maintain
the status quo as regards food
supply. This is no doubt a chal-
lenging situation and 1 shall
endeavour to indicate in this
article a few of the new trends
in agricultural research which
give hope that this challenge
can be met successfully.

Atomic Energy

Since the present era has been
popularly christened the
“Atomic Age”, it would be ap-
propriate if the impact of the
developments in the field of
atomic energy on agricultural
research is considered first.
Atomic energy today is no long-
er the province of nuclear phy-
sicists and engineers alone. In
fact the transmutation of discip-
lines is as much a part of the
alchemy of atomic energy as
the transmutation of elements,
As far as agricultural research
is concerned two aspects of
atomic energy, radiation and
radioisotopes, are of great pro-
mise. The characteristic of radi-
ation of interest to agriculture
is its ability to penetrate biolo-
gical tissues and induce changes
in them. One of the first poten-
tial applications of radiation to
be investigated was therefore
whether it could be used to kill
insect pests, infesting growing
crops or stored food material.
The use of radiation to preserve
foodstuffs is particularly attrac-
tive because it can be used at
low or normal temperatures,
thereby avoiding the changes in
digestibility and paiatability as-
sociated with the common
method of preservation by heat-
ing. Extensive research is in
progress in this field apd radi-
ation appears to be particularly
promising in preventing spoilage

of stored foodstuffs such as
meat, grain, cereal products
and dried fruit and in extend-

ing storage life of potatoes and
root crops by suppression of
sprouting. The sterilizing pro-

j Mutations also occur
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perties off radiation are also
finding application in pest con-
trol work. Thus the screworm, a
parasite on animals, has been
exterminated from the island of
Curacao by releasing large num-
bers of adults that had been
sterilized by irradiation. Many
more important insect pests
may get eliminated in this way.

Mutations

An application of radiation of
quite different nature from that
involved in food preservation
and pest control is in connexion
with the breeding of improved
varieties of plants and animals.
It has been known for more
than three decades that radia-
tion such as X-rays can cause
heritable variation or mutation
in plants and animals, and with
the advent of atomic energy
more potent radiation sources
have become readily available.

IN FARM

By.
DR. B. P. PAL, Director, Indian Agricultural

Research

severe rust and loose smut epi-

demics. Some of these new
Pusa wheats, however, have no
awns (bristle-like  structures

found on the flowers) and this
is a handicap since our farmers
prefer the awned wheats in the
belief that the presence of awns
prevents damage to grains by
birds. While it will take many
years to incorporate the charac-
ter of awning in awnless wheats
by conventional breeding pro-
cedures, fully awned mutants of
several new varieties have been
obtained in one season by treat-
ing seeds with radioactive phos-
phorus, Seeds of these radia-
tion-induced mutants are now
being multiplied and will be re-
leased soon for general cultiva-

tion.

Ears of the awned mutant of N.P. 809 produced by treating seeds

spontane-
ously in nature but at very in-
frequent intervals. Radiation in-
creases the frequency of appear-
ance of mutations by fifty or
one-hundred fold or more and
thus provides a relatively simple
means of greatly expanding the
variability available to the plant

breeder  for selection. This
method of accelerating plant
breeding has yielded rich re-
wards in countries like Sweden.

Work in this field was started
a few years ago at the Indian
Agricultural Research Institute
and already several economical-

ly useful mutations have been
obtained in wheat, potato, cot-
ton, tomato and tobacco. As is

vyell known, many wheat varie-
ties resistant to rusts and loose
smut have been bred and releas-
ed by the Indian Adgricultural
Research Institute and these
have prevented the total loss
of wheat crops in years of

any

Breeder's Hope

Another promising mutation
obtained in wheat is a stiff-
strawed type which can stand
higher levels of fertilizer appli-
cation in comparison with the
parent strain. This is interest-
ing since breeding varieties
which would respond to high
soil fertility have assumed im-
portance in India in view of
the growing popularity among
our farmers of the practice of
fertilizer application. Theoreti-
cally, mutations may occur for
character whether it be
governed by a single gene as in
the case of the awn character
in wheat or by a large number
of genes which control quantita-
tive characters like yield and
quality. Beyond this, however,
the most exciting implication of
this work lies in the possibility
that through the use of radia-

tion the plant breeder may be
able more directly to control
.the mutation process. Mutation

Institute, New Delhi

has generally®been considered To
occur entirely at random but
recent evidence suggests that
different types of radiation like
neutrons and X-rays differ in
the range of mutations that they
induce. Thus, stiff-strawed

mutants in barley have been
found to occur most frequently
in neutron treated material. Be-
sides radiation, many chemicals
also possess the capacity to in-
duce mutations. At the Indian
Agricultural Research Institute
it has been found that even
some vegetable oils such as
those obtained from castor and
groundnut can induce mutations
in plants like wheat. Research
on the artificial induction of
mutations is only in its infancy
jmd much more work needs to
be done before its potentialities

with radioactive phosphorous.

can be fully evaluated. In order
to intensify research in this
field, a large-scale field irradia-
tion device known as the
“Gamma Garden” has been set
up at the Indian Agricultural
Research Institute. This Garden.

which is three acres in extent,
has at its centre a powerful
radioactive cobalt source which
can be used to irradiate plants
grown in the garden with high
energy gamma rays at any
desired stage in the plant’s life
cycle.

Other Difficulties

Radiation has also enabled the
plant breeder to overcome
several other difficulties which
at one time appeared to be in-
superable. For example, it has
provided a means of separating
favourable and unfavourable
characters that are genetically
so closely associated that for all
practical purposes they are in-
separable

tffn ty ,
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The third and last aspect of
atomic energy in agriculture re-
lates to the use of radioactive
isotopes. Some workers have
claimed that naturally occurring
radioactive minerals can be
directly applied to the soil as
fertilizers to stimulate plant
growth. If this were true, it
will be of great interest to us
in India, since we have exten-
sive thorium deposits in the
monozite sands of Kerala. But
the application of radioactive
fertilizers - did not lead to
increased yields in experiments
conducted at the Indian Agri-
cultural Research Institute. The
primary value of radioisotopes
lies in their use as tracers in
studying the physiology and
chemistry of living organisms
and of dynamic biological sys-
tems such as those involved in
the relationship between plant
and soil. Thus, in studies of soil
fertility and plant nutrition the
use of radioisotopes is leading
to the development of more effi-
cient methods of application of
fertilizers. It was found in an
experiment conducted at the
Radiotracer Laboratory of the
Indian  Agricultural Research
Institute that in paddy the maxi-
mum uptake of phosphorus oc-
curred when the fertilizer was

applied at the ground surface.
It was further observed that
] is very little movement of
phosphorus in soils, the usual
range being 18 inch to two
inches. Estimation of the phos-
phate fertility status of over
1,000 soils collected from all
over India revealed that over
50% of our soils are deficient in
phosphorus and would tonse-
quently benefit from phosphate
fertilization.

Isotope studies are also lead-
ing to .he development of more
efficient insecticides and fungi-
cides. Radioisotopes are of par-
ticular value in studies of the
metabolism of minerals includ-
ing micronutrients or trace ele-

ments. which though required
in only extremely minute
amount, are essential for plant

and animal health. But the most
outstanding contribution made
by radiotracer technique is in
the elucidation of the mecha-
nism of photosynthesis, the pro-
cess by which green plants utilize
energy from the sun to convert

carbondioxide and water into
sugars. These sugars are then
converted by the plant into
starches, fats, amino-acids and
proteins. This process is the

very foundation of agriculture
but the efficiency of utilization
of solar energy in this process

in our crop plants is of the
order of only one or two per
cent. We can therefore hope

with confidence that the funda-
mental knowledge nr the mechan-
ism of photosynthesis now be-
coming available for the first
time through the use of radio-
isotopes would help us to devise
means of increasing the effici-
ency of this process. So far, the
main obstacle to progress in the
field of biology has been the ap-
parent impossibility of doing
the experiments that would be

most instructive but develop-
ments in atomic energy have
removed this obstacle and we

can expect much rapid progress
to ensue.

Bacterial Cultures

I had mentioned earlier that
radiotracer techniques have
shown that many of our soils are
deficient in phosphorus. In this
connexion, the finding that the
application of bacterial cultures
may make a large quantity of
insoluble and otherwise un-
available phosphates present in
the soil available to plants is of
great interest. The application
of such “bacterial fertilizers"
-has"become a. common practice

m Russia and experiments con-1
ducted at the Indian Agricul-
tural Research Institute have
also shown that the addition of
“phosphobacterin” increases the
lyleld of wheat, maize, berseem
and several other crops by 10%
jto 20%, provided there is an
adequate supply of organic mat-
ter in the solil.

Exciting new developments
are also taking place in the
chemotherapy of plant diseases,
biological control of insect pests,
formulation of new fertilizers
ana soil amendments, applica-
tion of hormones and plant
growth regulators and design
of new implements and soil and
moisture conservation practices.
It is not possible to deal with
short

these individually in a

article. I would, however, like
to refer in conclusion to two
developments where old ideas

are finding new applications.

The first of them is the breed-
ing of hybrid varieties. It has
been known from the days of
the mule and ancient Greek

history that when two distinct
varieties are crossed, the hybrid
between them may be larger

and more productive than eitner
parent. This is referred to as
hybrid vigour. While the prin-
ciple is old, the development of
a practical method of producing
hybrids on a commercial scale
is of recent origin. The ex-
ploitation of hybrid vigour has
alone increased the yield of
maize in the USA by
25%. More remarkable, how-
ever, is the way in which hybrid
maize is produced as it consti-
tutes a revolution in breeding
jpractice. The classical method
.is to hybridize first and to select
directly from the hybrid progeny
those types which are most
valuable. In the case of hybrid
maize, selection accompanied by
inbreeding comes first and
hybridization comes afterward.

recent research in
Japan and the USA on
algae, which are one of the
earliest inhabitants of the earth,
suggests the possibility that
fast-growing unicellular algae
can be cultured on a large scale
for food.

Finally,
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GAMMA FACILITY TO BE GIVEN
TO INDIAN GOVERNMENT 1

Above - Prime Minister Nehru outside BNL facility at fair.
Below - J. Brewbaker with Indian scientists in laboratory of BNL radiation unit.

Pool type gamma irradiation equipment, designed and built at BNL, will be
given to the Indian Government on a grant by the U.S. State Department under !
the Atoms for Peace program. The gamma facility, which employs 4750 Curies
of Cobalt 60, was part of an A.E.C. exhibit in the U.S. Pavilion of the World
Agricultural Fair held in New Delhi from December 1959 through February

|.1960. (Continued ori-Poge-2) L.
Personnel from the Laboratory set up the facility in New Delhi and operated
it during the exposition as a service unit for Indian scientists. Mr. O.A. Kuhl
of the Nuclear Engineering Department directed the installation of the facility
and Dr. J. Brewbaker of the Biology Department directed the operation of the
equipment and consulted with Indian scientists in the use of the facility and
its application to agricultural research. Dr. M.S. Swaminafhan of the Indian
Agricultural Research Institute at New Delhi was scientific liaison officer be-
tween the Indian and U.S. governments concerning the cooperative use of the

source.
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Total attendance at the U.S. exhibit during the 80 operating days of the
exposition exceeded 3 million people. On rare occasions it became necessary
to close the gamma room for short periods because of the excessive crowds.
About 25 special groups (faculty and students) visited the gamma facility for
more detailed information on the equipment and its use. Among distinguished
visitors to the facility were President Eisenhower, President Prasad of India,
'‘Prime Minister Nehru (two occasions) and Vice President Radakrishnan. The
Treads of the Indian National Agricultural, Physical, Medical, Statistical and
Atomic Energy institutions and several Cabinet Ministers also visited the
exhibit.

In this gamma facility the intense radiation from a Cobalt 60 source is used
as a tool in research in various fields. The radiations of materials submitted
by scientists at Delhi were performed in a water tank which measured approxi-
mately 10 by 18 by 10 feet deep. The pool-type facility is a relatively inex-
pensive, flexible and versatile research tool which permits the radiation of
samples of various sizes and provides a transparent shield against the lethal
gamma rays.

The gamma facility research program conducted during the exposition was
extremely successful. Over 4700 samples representing more than 160 forms of
material, mostly biological, were irradiated. The radiation chambers were
designed so that radiations could be conducted as the crowd, averaging
37,000 per day, passed through the exhibit. The four Indian operators of the
facility conducted experiments in an adjoining laboratory and worked many
hours when the exhibit itself was closed. Dr. S.K. Majumder, who was at BNL
for several years, was one of the operators of the facility. Almost 200 projects
were submitted, including seeds or cuttings of major Indian crops, antibiotic-
producing microorganisms and various laboratory animals and plant cultures.
The scientists who worked with the facility, with rare exceptions agricul-
turalists, were drawn from 13 of the 14 Indian States and represented nearly
all of the major agricultural and drug research institutions in India.

It is expected that the irradiation equipment and the Cobalt 60 will be in-
stalled at the Indian Atomic Energy Establishment located atTrombay.

Similar equipment, also built at BNL and operated by Laboratory personnel,
will be exhibited in Cairo during the month of May.
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fungi and micro-organisms, in-
sects and chemical solutions. It
will also be possible to irradiate
foodgrains. and potato tubers with
a view to undertaking studies on
the use of radiation 'in the food
preservation industry.
Experiments are already in
progress and many varieties of
plants and seeds, sent by research
centres, such as cotton, sugarcane,
and coconut are being subjected to
radiation- It is proposed to deve-

DELHI GAMMA
GARDEN
Opening By Patil
Today

By A Staff Reporter

The “Gamma Garden” of the
Indian Agricultural Research Insti-
tute—the first experimental centre
in Asia for the use of Gamma
rz(ijys in agriculture—is to be open-,
ed today (Thursday) by Mr S. K.
Patil. Urron Minister of Food.

At a Press preview on Wednes-
day, reporters were taken round
the three-acre garden in Pusa
institute. All kinds of plants m
the Gamma Garden are to be
irradiated from the central source
of 200 curies of a radioactive
Cobalt 60 isotope encased :n a lead
container obtained from the Atomic
Energy of Canada Ltd. Gamma
rays are emitted from only six
grammes of Cobalt 60 pellets in a
capsule operated by a remote con-

trol mechanism made b tha
Atomic Energy Establishment?!
Tromba

The c)éntre is being opened pri-
marily for the purpose of subject-
ing plants to doses of Gamma rays
at different stages in the life-cycle
of the plant. It is expected to be
of interest to research workers in
all branches of agricultural science
as experiments will be conducted
to irradiate a wide range of crop
plants as well as fruit trees and
ornamental plants. In addition,
arrangements have been made to
carry out irradiation ,of seeds,

|Oﬁ a new kind of coconut plant
which will mature and bear fruit
earlier than the existing varieties.
Experiments may be successful in
eliminating diseases in sugarcane

plants which  will
higher

then have a

vield of sugar. A bette

variety of long-staple cotton whic

will

be disease-resistant is also

expected to be developed.

Pg|8l To Open Gamma
*4* Garden Todag/ENT

fiv A STAFF CORRESPON

The Gamma Garden at the Pusa
Institute will be inaugurated by Mr
S. K. Patil, Union Minister of Food
apd Agriculture, on Thursday
opening.

Dr M. S. Swaminathan, Control-

ler of the Gamma Garden experi-
ments, told newsmen on Wednes-
day that this experimental centre
for use of Gamma Rays in agri-f
culture is the first of its kind in
Asia.
, Dr C. Dakshinamurti, the Radio-
Jogical Safety Officer, said all
workers in the installation carry a
strip of film and a pocket detec-
tion meter to indicate the radia-
tion to which they are subjected,
|. . . - -
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A view of the Gamma garden at
Ithe source of radiation and its
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hoisting mechanism

Pusa, with the tower housing j
in the fore

ground.

PUSA’S GAMMA GARDEN
FOR PLANT MUTATIONS

BY A STAFF CORRESPONDENT
The experimental garden for fundamental research

in inducing hereditary changes

radiation, recently completed

in plants by atomic
at the Indian Institute of

Agricultural Research in New Delhi, will be formally in-
augurated on August 25 by Mr S. K. Patil, Union Minister

for Food and Agriculture.

Situated in an isolated comer 3
of Pusa farmland, away from
human habitation, is a spiral
wall 12 ft. high and 21 ft. thick
enclosing an area- of about three !
acres at whose centre a highj
energy source of Gamma radia-
tion, 200 curies in strength, has
been installed. Pellets of radio-
active Cobalt 60 which emanate
Gamma rays by atomic disintegra-
tion, have been put into a tube
and attached to the lid of a thick
walled lead cylinder which forms
the base of the small tower-like
structure at the centre of the 200-ft
diameter garden. Electrically ac-
tuated by remote control, the
source of radiation is lifted from
the encasement and hoisted inside
a shaft that connects the base to
the head of the tower which houses
the electro-magnetic lifting appa-
ratus.

The height, to which the radiat-
ing source may be raised along the
vertical shaft, can_be controlled
to the smallest fraction of an inch.
Usually the source is kept at a
height of four feet above the
ground. The position of the
source is indicated on a panel in
the control room, outside the en-
closure. from where the source b*
raised and lowered.

J

the wall is divided into- fan-shap-
ed sectors in  which fruit' trees,
cereals, fibre crops, pulses, veget-
ables, flower and ornamental
plants are being grown. Intensity
of the Gamma radiation field at all
points is mapped once every
month so that the amount of rays
absorbed by each plant is known.
The intensity of radiation received
by the plants decrease* progres-
sively as the distance from the
source increases.

MAN-MADE EVOLUTION

Hereditary changes in plants
and other living organisms are
slow and rare in the natural course
of events. Earlier research has
proved that, variations in genetical
structure of living organisms can
be speeded up by subjecting them
to atomic radiation. This process

of man-made evolution by induc-
ing “mutations” or fundamental
changes in the minute physical

vehicles of hereditary characteris-
tics known as “genes” can yield
the plant-breeder a wide range of
internal variations in any type of
plant. Mutations are a random
process, the results on inducing
them are unpredictable but not
unexpected. Most of the varia-
tions thus obtained are not of de-
sirable characteristics but there
are isolated specimens that fulfil
the objective. These are selected,
separated apd propagated for
seeds which are later distributed
to farmers.



¢~ liPw O TK IM tire Botany Divl
sioai ..of the IARI has produced,
several useful mutations in wheat”
cotton' and other plants. Early
[lowering has been induced in
plajits of the wheat variety. N.P.
809 which is also resistant'to rust!
The change has been achieved in
one generation by subjecting it to
radiation, while conventional me-
thods would have taken years to
attain the same result. The touch
ot gyeen on top of tomatoes has

bepn eliminated by induced muta- !

tions. Attempts “are

made to

of fruits and flowers.
CONTROLLED DOSES

In the Gamma garden at Pusa,
plants, seeds and insects useful to
man are being subjected to conti-
nuous radiation in  controlled
doses. It is a big step forward in
funaamental research in gene mu-
tations on a large scale by simul-
taneousIY subjecting a large nurn-
ber of plants to Gamma radiations.

While higher forms of life are
sensitive to these radiations, the

Ilower forms, such as Dlants, can
iendure large doses without any
ivisible ill ~effects. Gamma rays

from the 200 curies Cobalt 60 source
can kill a man in a tew minutes if
he is near it. The element is the !
isame which is used for Cancer '
_treatment in destroying the diseaa-
jed tissues.

Thure, is, a disc around the shaf
)In ‘which the source moves up an
,down. This acts" as s table on
which seeds and insects, like silk-
worms and lac, and pests are kept
and exposed to intensive radiation.
The silkworms and lac insects mav
give higher yields while the steril-
izing effect on biological tissues
may offer a new method of pest
control.

Foolproof safety measures have
been devised to ensure that no one
enters the Gamma field when the
jsource is active. There are two
entrances, ohe for the personnel
and the other for vehicles. The
locking system is electronically
connected to the hoisting switch-

ear of the source. If the source
E’ "on” the door cannot be opened

let anyone in.

" the INDIAN EXPRESS
AUGUST 27 1960.

Babuyji...

also being f
improve the appearance ;

AAm jT ATESMANN2-: AUGUST;

Dr M. S. Kandhawa, Additional Secretary, Ministry of rooii and Agriculture,
opening function of the Gamma Garden at IARI, Pusa on Thups

ACCELERATING CROP
IMPROVEMENT

S. K. Patil Opens Gamma
Garden In Delhi |

BY A STAFF REPORTER

Mr S. K. Patil. Union Food and Agriculture Minister,
on Thursday opened the "Gamma Garden” at the Indian j
Agricultural Research Institute, Puisa. designed to accele-
rate crop improvement through the production of new j

varieties.

He said the opening of the Gar-
den symbolized a significant mile-

¢d varieties  of crop piants _V\_/a’s
dependent upon the variability
nature. Lack of

stone” in the history of scientific occurring in .
research in agriculture in India.  variability in a plant population
Set in the scenic surroundings Wwould no longer be a limiting

speaking

at

the

day evening.—Statesman.

of the Institute, the Garden com-
rises a circular three-acre plot

ound by a protective wall. A
powerful 200-curie source of radio-1
active Cobalt-60, obtained from
Canada, has been installed in a'!
thick lead container in the centre
of the Garden, The source can be
raised or lowered automatically
by means of a remote-control elec-
tronic mechanism  placed in the
control room. The mechanism
was .specially  designed by the
Atomic  Energy stablishment,
Trombay. . .

Mr Pali! said that at this Gar-1
den a wide range of plants would
be exposed to gamma ravs emit-
ted by radioactive cobalt. An
atomic garden of this kind was a
recent innovation and the one at
Pusa was the largest of its kind

in Asia.

The  establishment of the
Gamma Garden. Mr Patil said,
was in consonance with India's-

desire to exploit atomic, energy'
for peaceful purposes and her de-
termination to forge ahead in the
field of agricultural research arid
Idev-T'nnment.
PROFITABLE INVESTMENT
So far as the improvement _of
agriculture and food production
was concerned, he pointed «out.J
plant Breeding was one of tnSTeast ;

“Gone are the days,, when
expensive and most profitable

i any one could be a farmer, To-

day yon have to know all j forms of investment because once
about = atomic energy and i an improved variety had b#en
obtained, it represented a long-
term investment which paid inter-
est year after year in the form

of increased yields and income
: for the farmer "and better quality
for the consumer. For intensive
agricultural  practices, new cro

varieties, which responded well
:to high levels of fertilizer applica-
tion. would have to be evolved.
.Until recently tho- success of a
plant breeder’in producing improve.

' Research

factor since In the Gamma Garden
any amount of new variability
could be created in all agricultur-
al and horticultural plants. Al-
readY. the research carried out at
the Institute on_the effects of X-
ravs and radio-isotopes on wheat
seeeds had led to the evolu-
tion of a new wheat variety
named NP 836. which was suitable
for cultivation in Bihar and West
Bengal. The Gamma Garden
would help m tbe intensification
of this line of research and its
extension to other crops such as
fruit trees, he said.

Mr Patil said that the Garden
would be available to research
workers in different States and
Universities  of India. _ Several
Central Research institutions had
already planned to take un re-
search” on a variety of problems
bv _using the radiation source.

Dr M. S. Randhawa. Additional
Secretary to the Ministry of Food
and Agriculture, and Dr 'B. P. Pal.
Director of the Institute, speaking
earlier, said that although the
facility of a powerful Cobalt-60
radiation field was not available
to them eailier. use of radio-
isotopes was started at the Insti-
tute several years ago and some
useful results had already” been
achieved in relation to the induc-
tion of mutations in plants, insects
and disease-causing organisms.
1 work through atomic
energy in relation to agricultural
roblems, carried out at the Ii}®71"
ute. had been favourably noticed

abroad

»



Mr S. K. Patil, Minister for Food and Agriculture, going

round

the Gamma Garden which he inaugurated in Delhi on Thurs-

day. On right is Dr B. P, Pal.

Director,

Indian  Agricultural

Research Institute.

K. PATIL INAUGURATES

GAMMA

G

BY A STAFF CORRESPONDENT
Mr S. K. Patil, Union Minister for Food and Agri-
culture, said in New Delhi on Thursday that the advent
of atomic energy in Indian agriculture would usher in a

new era.

The importance attached by
the Government to this new
and potent research tool, was

evident from the fact that both
the Indian Council of Agricul-
tural Research and the Department
of Atomic Energy had set up
special advisory committees for
promoting and co-ordinating re-
search in the field, he added.

Mr Patil was speaking on the
occasion of the formal inaugura-
tion of the “Gamma Garden” at
the IARA in Pusa. He put down
his name in the visitors’ book—the

| ——

first one to be written thereon— ;

and switched on the electro-mag-
netic actuating mechanism for
raising the source of gamma radia-
tion from its protective shielding
and turning on the radiation.
Plant breeding, he said, was one
of the least expensive and most
profitable forms of Investment be-
ciuh one* an Improved variety.

was obtained it represented a
long-term investment which paid
recurring interest in the form of
increased vyields and income for
the farmer and bettgr quality for
the consumer.

Dr B. P. Pal,

Earlier. Director

of the IARI, said that the Gamma i
Garden would be utilized by re- 1

search workers from all over the
country.

THE INDIAN EXPRESS
AffmJST 25, 1950.

ATOM FOR CROPS

Gamma Garden being given final touches before the official opening
in Sew Delhi on Thursday.

ATOMIC ENERGY FOR
PEACEFUL PURPOSES

Patil Opens Asia’s First
Gamma Garden

t By Our Staff Reporter
DELHI, Aug. 25.

A NEW era in the field of agricultural research in the
country was ushered in with the formal opening
this evening of Gamma Garden—the only atomic garden

fin Asia and one of the few in the world—by Mr. S. K
Patil, Minister for Food andj*“/~-efof. ~  erMwv

Agrlculture. tadio activity, a bell Isriing to
Declaring open the garden at tbej warn the research staff that they
Indian Agricultural Research Insti-fpbon’d leave the garden, which is
tute, Mr. Patil said that the esta-“enclosed bv a 12-foot high and
blishment of the Gamma gardeniithree-foot thick brick wall which
was in consonance with ndia’s' cuts out *u- ra-ho activity,
desire to exploit atomic energy for MEDICAL, CHECK-UP
peaceful purposes and the country’s  The garden authorities tvill carry
determination to forge ahead “in out periodical medical checkups to
the field cf agricultural research. find out th* extent of radioactivity
Described as India’s "first outdoor -bsorbed bv a research worker.J
laboratory” to use atomic energy The permissible dose is 200 milli-
for breeding better  -slants, te§t0ntgens oer week. An excessive
garden, which uses cobalt 60 as itsfdosP is likely to result in cancer
source of radiation, is spread ever lof the bone or of the blood. Ac-
three acres, divided into several sec- |cording to an official, the garden
tors, each for a different crop. jwill prove to be a vital aid to
At the centre of the garden |botanical research,
stands a lead container with six f A committee, headed, by Mr. A. B.’
grams of lethal cobalt in it. A re-K*T°shi, head of the Botany Division
mote control mechanism enahles the ‘ja* Ind%n Agricultural Research
cobalt to be raised up and down hinstitute. has been set up to look
so that radio activity can be con-> the maintenance of  the
trailed, . Assn-den

Sayitcl OH



Mr. S. K. Patil. Union Food Minister, inaugurating the Gamma Garden at the Pusa Institute J N j W d on Thursday;]
e ’ right: @ view of the garden where atomic energy is utilised to induce changes w plants., r...

C

ceritc™ ¢

Hr. Pati! raid: "There is little
doubt that both for maintaining the
tempo of agricultural oroductiun soa
as to keen pace with the growth of
+be population and for '-“aching the
take-off stage from self-sufficiency
to that of plentiful food supply, a
continuous and ever-growing flow
of new knowledge and better
varieties of crrp plants from our
agricultural research institutions is
absolutely essential. We can ensure
egricultural research only Hitough
the provision of the most recent re-
search tools”

He said that though the Gamma
garden was primarily intended to
ﬁrowde, the plant breeder with a

Use Of Atomic Energy For
Breeding Better Plants

HEREDITARY CHANGES
BROUGHT ABOUT

By A Stall Reporter

PROGRESS in agricultural research could only be assured by
providing the latest research tools, Mr. S. K. Patil, Union
Minister for Food and Agriculture, saitimNcwUciu on Thug

day while inaugurating me Gamma Gaiden at the

ew and potent research tool, it | usa
could a'so be put to good use by Institute

scientists belonging to oth?r dis- ¢ of iability i icul-
ciplines such as enfomologist, plant The Gamma Garden, lard 2Mount ot variability 1n agricu

pathologist and chemist.

He announced that the garden
will be made available to research
workers in the different States and

:wuniverseof tpdm,

J
j

ADVISORY COMMITTEES
Mr. Patil said that the importancej
attached by  the Government of
Tnrtia to the use of atomic energy

out by the Indian Agricultural
Research Institute, will be
used for breeding better plants
bv utilising atomic energy to in-
duce heredity changes in plants.
Mr. Patil said a flow of  new
knowledge and better varieties or

tural and horticultural plants.

The Minister hoped that the gar-
den would be put to good use by
scientists, including entomologists,
plant pathologists and chemists.
He was happy that several centra,
research institutions had aiready.-
planned research on a wide varietyi

. : ) . : of problems, using the radiatin
techniques in solving agricultural! plants from agricultural research sourge installed atg the Gammg
jproblems wifi be evident from 1lhej institutions was essential if agricul-

“fact that both the Indian Council tural production was to keep pace Garden.

mof Agricultural

lordinflttng research

j
[

Research and the
Department of Atomic Energy have
~et uo special advisory committees
for purposes of promoting and co-j
in this field. 1

Welcoming Mr. Patil. Dr, !
Pal, Director, Indian Agriculturalf
Research Institute, said that scien-
tfflc aids were being fully utilised

|<n all agriculturally-advanced coun-

t

ries and India, too, needed all the
help "that science can give us to
achieve our goal of self-sufficiency
in food and in the raw materials
reouired by our industries

He said that the Gamma garden

will improve the food plants, fruitr

in fact, ;N'd

and vegetables, and
kinds st plants.

with the growth of population.

Plant breeding, the Food Minis-
ter said, was one of the least ex-
pensive and most profitable forms
of investment, because an improv-
ed variety represented a long-term
investment which paid interest year
after year in the shape of increas-
ed yield and income for the far-
mer.

Mr. Patil said the establishment
of the Gamma  Garden was in
keeping with India’s desire to ex-
ploit atomic energy lor peaceful
purposes and her determination to
forge ahead in the field of agricul-
tural research.

He .said agricultural research
must _supplement other,get*®."«»-$&-
creusing agricultural productic"
like community projects, imgati

works and seed multi
schemes.

> Until recently, Mr. Patil said,
the success in breeding improved

varieties of crop plants depended
n the variability occurring in, na-
ture. But this would no Songeis
.be a limiting factor because the
‘Gamma Garden could induce any

isT “* ~

He said such research was bound
to gather tempo because the Caira-
da-India reactor ai Trombuy
would soon make available an ade-
ouate supply of radioisotopes. ,

Earlier. Dr. B. P Pal, Dire#r,
Indian Agricultural Research mg*
titute, in liis welcome address. saw
that India needed all the help that
science could give to achieve seffr-
sufficiency in food.  Fhe Gammi.
Garden, he hoped, would help mf
prove food plants, fruits and vug*-
tiihics.

Dr. M. S. Randhawa. Additional
Secretary, Ministry of Foodlandj
Agriculture, stressed the imjwG]
aiice of the Gamma Garden afk
aid to plant breeding. f

Mr. Patil  operated the cofitjj;

of the’Gamma Garden *A



ATOMIC ENERGY FOR
BETTER PLANTS

Formal Inauguration Of
Gamma Garden Today

By A Staff Reporter

TNDIA’S first “outdoor laboratory” to use atomic energy for
*  breeding better plants, the Gamma Garden, will be formally
inaugurated by Mr. S. K. Patil, Minister for Food and Agricul-

| RESEARCH SCHEMES IN
AGRICULTURE NEEDED

PATNA, Oct. 11.—Dr Punjabrao Deshmukh, Union
Minister for Agriculture, addressing research workers of
the Bihar Department of Agriculture here recently said
that the crop breeder of the atomic age should direct his
steps towards gamma gardens in the search for supe-
I'rior plant materia] which induced mutants are expected
to throw out.

ture, on Thursday at the Pusa Institute-

A party of newsmen
taken around on Wednesday to
see what is claimed to be the
only institution of its kind in
Asia, with the exception of Japan.
The circular garden, which uses
Cobalt 60 as its source of radiation
is spread over three acres, divide
into several sectors, each for a
different crop.

At the_centre stands a lead con
tainer with six grams of lethal
Cobalt _in it. A remote control
mechanism, fabricated by the Ato-

Wasj* The Institute has recently evotv-

ed a new variety of wheat, N.P.
836 which hai a high degree of
resistance to  rusl and  matures
early. The variety, which posses-
ses “awns  unlike” its parent N.P.
709 has been bred with the help
of radioactive phosphorous. The
Institute hopes to step up this kind
of work with the * help of the
Gamma Garden S

Although the garden is primarily
mean! for the use of the Institute,
ir will also accept irradiation work
forwarded to it b' research insti-
tutes ir the States.

He thought that the approach
,to general improvement through
|selection and hybridization was,
by and large, outdated because
Iscientists had not only been
using these methods for too long
a period but also because there
was little germ plasm left that
had not been either used or dis-
carded by breeders.

The current programme of re-
search and plans for the imme-
diate future had left him think-
ing whether there was sufficient

f evidence of the impact of newer
- (discoveries and modern tendencies
'to solve problems.

In a country like India, he said,
where the pressure of steadily in-
creasing population was leading to
the rape of the soil and its total

million acres being the net sown
area with a gross area of 29.78
million acres.

In course of the last several de-
cades the percentage of the popu-
lation depending upon land has
been increasing so that today it
was as high as 86 per cent of the
total population.

A brochure circulated recently-
indicated that xpsearch workers
had got into their stride by ex-
perimentally doubling the paddv
production in recent years through
improved varietals without addi-
tional cost to the peasantry and
without disturbing their usual pat-
|terns of agriculture.

Bihar being principally paddy
igrowing, the emphasis is on new
varietals of paddy which had been
able to increase the yield by ten

mic EnerPy Establishmént, Trom-
bay, enables the Cobalt to be rais-
ed” up and down so that radioacti-
Vlt¥ can be controlled.

he lead casing ensures that

while the Cobalt is in_the
normal  position,  radioactivity,
which  can be deadly _in

bllg doses, can_ be contained.
Elaborate _precautions have been
taken against mishaps and to en
sure that research workers do not
expose themselves to radiation.
CONTROL PANEL

Entry to the garden is through
two gdtes whichare included in an
electric circuit to ensure that the
Cobalt 60 does not give out radio-
activity when they are open. A
control panel keeps a check on all
operations in the garden. Before
the crops are exposed to radioacti-
vity. a bell is run to warn the re-
search staff that they should_ leave
the 'garden.  The garden is en-
closed by a 12-foot-high and three-
foot-thick_brick wall which cuts out
radioactivity. .

To deal " with problems relating
to the maintenance and_use of the
Gamma Garden a special commit-
tee, headed by Dr. A. B. _Joshi,
Head of the Division of Botany,
Indian Agricultural Research Ins-
titute, has been set up. The con-
trol. over the garden wvests in _a
sepior officer of the Division, Dr.
M. _S. Swaminathan, who also co-
ordinates work done at the garden
by varioys departments.

A Radiological Safety Officer has
been put in"charge of enforcin
radiation _protection measures an
to supervise the maintenance  of
the " instruments in the garden.
Every research worker who goes
to the garden must wear a special

radiation badge,  which measures
radioactivity.

MEDICAL CHECK-UP VA

_Besides, there are_periodical me-
dical check-ups to find out the ex- K"
tent of radioactivity absorbed by a - N
research_worker. “The permissible '
.dose is 200 millirontgens  per
week.  An excessive dose can leadi v, -
[lto cancer of the bone or of the

blogd. 1 .

T%e Gamma Garden is expected
to be a vital aid to botanical re-
sfarch The~id«j,Js to  secure
useful mutants bv _exposing plants
to radioactivity.  The process _Is
much quicker “than crossing, which
may require several years to be
“completed. . . . ,
ft Radio-activity induces hered
changes in plants, and  throug
careful selection from the exposi
plants bcttei breeds can be evol Shrl

yd m the oBening

3j-& yiabu> £a.

Jtur i
he Gamma Garden at Indian Agricultural Research In

destruction, one wmuld expect new -
' to fifteen per cent per acre. In
concepts or alternate husbandry. addition, thpere were pflood resist-
He regretted that some of the ant varieties which had survived
modern methods in western coun- aterlogging where ordinary
tries. which were no longer novel- yarjeties had perished earlier and
ties in the places of their origin given better yields.

continued to figure in the research
programmes in  India. Even so Wheat, barley, pulses, as well as

their application in the generaii?r?rvqeerﬂl RS Crops. tPﬁ" h,id re-
agriculture of the country had IsearcH \R/%tFE%di%%%dEHé’eef tE%t{(?n

been hardly felt, is an important crop in North
HARDY SPECIES ' na- out the staple is short and
Dr Deshmukh urged the need witn longer staple the yield per
for directing efforts and research acre should be much higher.
programmes to the problems of By these accounts of expert
the "marginal lands” to which the agrjcyitural  research  workers,
community had been driven by Bihar had taken a leading part in
the process of remorseless pursuit the “pattle for self-sufficiency in
I'” ats hunger for land, and more fo0d which the country was on
and. the way to winning in the next
Here, he said, was a vast field Plan period—NAFEN.
for the research and isolation of
hardy species of flora that should
be resistant to drought, flood,
wind and salinity.
The food possibilities should be
enormous if scientists could And
a J ;) species of even a few woodgrams
that could fit Into the Inhospitable 1
environment of the marginal
land.”
The agricultural scientist, he
emphasized, had a wide vista for
efforts along the Indian sea-board,
the country’s mountain heights,
the low-lying swamps and bogs,
the arid deserts and the wind-
swept regions lying scattered al-
most everywhere.
The prospects, he stressed, were
too bright for Indian scientists tola,
remain indifferent or to dismissf
them as being outside the realm!
of achievements. The Russian;
conquests of the steppes should be |
ersuasive enough for our persis- A
ent researchers.
These thoughts had immediate-
application to the tasks beforel: *
* the Bihar Research Committee, a||ps
body of Government agricultural eV .
scientists, who held a threc-dav
discussion here recentlv on an in-*
tensive programme for the mxi * i
spring crops in the State. jl
Bihar is one of the major Indian
.Hates with a population of overi
40 million people spread over an
area of 42.8 million acres. The

pressure on land is heavy, 23.83

n cu e- <~verin* the inaugu
stitut

on Thursday.
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ATOMIC GARDEN
-A Fillip To Food Production

Delhi's Atomic Garden, the first
of its kind in India, will serve
as an impetus to agricultural
production through = the re-
search conducted there.

Radioisotopes play a vital part
in this research, helping scien-
tists to assess a plant’s intake
of fertilisers, artd effecting
mutations or heritable changes
in plants so as to improve
yield and product.

Some of the projected fruits of
this scientists' garden are des-
cribed below

By ALFRED -l. EDWIN
O its many gardens—

some several centuries
‘old—Delhi has added a new
one. It is the “atomic gar-

den,” an apt addition in this
age of science and techno-

logy.

This garden, ewhich represents
a major advance in agricultural
research, is located in the Indian
Institute of Agricultural Re-
search. A pioneer of agricultural
research in the east, this institu-
tion ha's been the focal point of
a series of fascinating experi-
ments in recent years. Scientists
here have been using the newest
atomic aids to improve the qua-
lity of soil and to induce plants
to” change their age-old habits.
Turning the red tomato redder,
making the flowers change their
colours, coaxing the awnless
wheat to grow a "beard”: It is
nothing short of atomic juggl-
ery!

To the scientists and research
workers, however, these develop-
ments mean much more, unfold-
ing the promise of, exciting new
discoveries and extending the
frontiers of knowledge.

FIRST UNIT

Th» "atomic garden”—in tech-
nical parlance, the Cobalt-60
Gamma Field Radiation Unit—is
the latest device which [s avail-
able to Indian scientists _for
using atomic energy in agricul-
tural research. It Is the first
unit of Its kind In India, though
Dr. Homi J. Bhabha, our lead-
ing atomic scientist, has promis-
ed that Bombay is to have a
much bigger “garden” of this

t :
yqﬁhe "atomic garden” In Delhi
la spread over three acres and
ha» cost the institute two lakhs
of _rupees. i
To understand the mysterious
happenings in this garden, it is
necessary to peep Into the
Atomic Age armoury of the agri-
cultural scientist, And it is truly
an armoury for his tools of re-
search have been fashioned by
the same processes which, in the
hands of the militarist, cbuld be
diverted to the malting of lethal
weapons. o .
The use of radiation and radio-
isotopes —both  bv-produets of
atomic  energy—is one of the
most, promising developments in
the sphere of agricultural re-
search. In fact, scientists are of
tile opinion that the impact of

broductio'ﬂ and preservétion may
aq ©reat as that of atomic

power on industriﬁ(]iv%ev?loolf)nrgen%

number of uses In agricultural

A view of the Atomic Garden,

research. The research value of
radlmsotoges is due, primarily, to

the fact that they can be disting-
uished and traced easily because
of their radioactivity. They give

off radioactive sparks” that can
be detected with the help of spe-
cial instruments.  For 'instance,
as they move through a plant,
their progress can be traced.

A series of experiments based
on this radiotracer technique,
have been conducted at the Indi-
an Agricultural Research Insti-
tute with a view to assessing the
uptake of fertilisers by different

ants. The objective has been to
find out the most efficient and
judicious way of using fertilis-
ers, which have been accepted_as
one of the best means of raising
food production.

The ionizing radiation emitted
bg radioisotopes induces herit-
able changes in plants. These
heritable “changes, = known to
scientists as "mutations,” occur
spontaneously in nature but at
very infrequent intervals. Radia-
tion greatly increases the frequ-

ency of “mutations and thus
makes available to the plant
breeder a wide choice for his
selection,

EXPERIMENTS

The knowledge that radiation
can be used to cause heritable
variations in lants—and also
animals—has een known to
scientists for more than three
decades. What is new is the scale
on which radioisotopes have
been made available from atomic
reactors in_different parts of the
world.  With the help of radio-
isotope supplies from abroad —
mainly the United Kingdom and
the “United States — research
work has_gone on at the New
Delhi institute for several years.
Useful mutations have been ob-
tained in wheat, cotton, tobacco,

hfis been to develop types or §1‘
ter quality and with Higher
X}ields" The ~ A c, .
entione eailier "is, in fac.,
closely related to the economics

Delhi.
of farming and market garden-

ing.
g"he institute, for instance, had
developed a type of wheat resist-

ant to black, brown and yellow
rusts. But it had no awns. Indian
farmers, however, prefer the

awned varieties in the bejief that
the awns (or "beards”) save the
rains from damage by birds.
adioactive phosphorus and sul-
phur came to the rescue of the
agricultural scientists by produc-
ing beards by quick mutations,
which  otherwise would have
taken a very long time. .
_In tomato, the institute's scien-
tists have succeeded in produc-
ing a type which is_red_to the
point where the fruit joins the
stem, thus improving the market
value of this vegetable which ig
in big and growing demand. In
cotton, the aim has been to_deve-
lop a variety which will yield a

better crop than the hormal
type.
Tha institute’s research pro-

ramme received a fresh “impetus
our years ago when India’s first

atomio reactor, ‘Apsara,” be-
came critical. = Within a
short time radioisotopes be-

came available in the country it-
self, not only saving foreign ex-
change but ‘extending the scoFe
of the research work. For In-
stance, short-lived radioisotopes
—that is, those isotopes which
have a short radioactive life —
which could not be Imported be-
cause of the time Involved could
now be had from the Atomic
Energy Research Establishment

at Trombav. i

And the setting up of the
Gamma Garden is yet another
stage forward in "this pro-

gramme. At the centre of the
garden Is the powerful Cobalt-66
radiation unit, operated hy re-
mote _control from a safe "dist-
ance. The device Is a great boon,
enabling fRe" Institufe's scien-
tists to extend their .irradiation
work on a much larger scale,
and unfolding the promise of ex-
ploiting to the full the potentja-

litles offered by atomic radia-
tion.
What is more significant is

that the giant India-Canada re-
actor, which became critical re-
cently, has been designed as one ,
of the world’s most powerful pro-
ducers of radioisotopes, including
Cobalt-60. (The first Indian re-
actor, “Apsara,” could not be
used for producing this powerful
radioisotope.)

~ This new’ source of- Cobalt-60
is certain to play a very import-
ant part in taking India to the
forefront of atomic research for

peaceful uses, = For instance, it
will give a fillip_ to research at
the institute aimed at using

atomic energy for food preserva-
tion and pest control.

Both these branches of re-
search are based on the sterilis-
ing properties of atomic radia-
tion. By destroying micro-oi;gan-
ism which cause deterioration in
foodstuffs, radiation can help to
keep fresh  longer perishable
items of food. t can also be
used to extend the storage life
of potatoes and other root crop*
by Wfpw sing sprouting.

AIM

Detailed trials are, however,
needed before these methods can
be used on a commercial scale
because radiation also causes
chan(t;es which 'may be harmful.
What promises quicker results is
the use of radiation for the bio-
logical control of insect pests by
rendering the insects sterile and
thereby " aiding the process of
their_extinction.

The technique can also be
used to develop types of plants

which can withstand the at-
tack of disease-causing micro-
organisms. Plant diseases
which have received atlenrinn|
at the institute Include the
sugarcane red rot.

Such then is the range of the

research work being done by the
institute’s atomic experts —work
that has brought the newest
scientific techniques to the aid
of India’s, indeed the world’s
oldest occupation. The scientists’
garden has mysterious contrap-
tions and unfamiliar devices but
the aim is one which has been
familiar to gardeners ever since
the dawn of creation—to breed
better and healthier plants.
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Food Irradiation

Among the more important poten-
tial applications of atomic energy in
food and agriculture is the use of
radiation in food preservation. Today
many western countries are actively
engaged in the development of this
process and at least in the U.S.A.
irradiated food are said to be on way
to market. Nutritional studies con-
ducted in certain laboratories are
reported to have shown no harmful
effects in the irradiated food except
that it had a slight bad taste and
change of flavour. It was, therefore,
assumed that the food irradiated
with radio-isotopes contained no resi-
dual radiation energy and that even
if there was some, It had no adverse
effect on the body.

However, recent researches con-
ducted at the Indian Agricultural
Research  Institute, New Delhi,
on the effect of irradiated food
have yielded points for serious
thought and caution. Dr. M. S. Swa-
minathan and his colleagues Drs. V.
L. Chopra and S. Bhaskaran who
have been studying for several years
now the effects of ionising radiation
on genetic factors have noted that
cell division became abnormal in
barley embryos cultured on media
comprising ~ irradiated potatoes,
whereas a control culture of barely
on unirradiated ?otato medium show-
ed no abnormality. Following this

significant discovegl, his experi-
ments were followe lljj) by Prof. L
Ehrenberg of the niversity of

Stockholm to find out the effect of
feeding mice with irradiated potato
and bread. To his surprise he observ-
ed that there was a fall in the red
blood corpuscle content of the mice
within 48 hours of the administration
of such food. The experiment is still
incomplete in so far as any further
involvement of the metabolism has
yet to be investigated; but the find-
ings have undoubtedly established
the necessity for further studies on
the effects of irradiated food on bio-
Ioglljcal systems. .

r. Swaminathan referred to his
researches leading to this discovery
at a symposium on Nuclear Applica-
tions in Agriculture held recently in
Rome, to which he was specially in-
vited by the Italian Atomic Energy
Commission to talk as a radiation
expert on genetic problems. The sym-
posium attended by about 200 ex-
perts from Europe and America con-
sidered in four sessions the problems
and methodology of radio-isotope
techniques in  Animal Sciences,
Agronomy, Genetics and Food Pre-
servation. The last topic, the discus-
sion on which was initiated by Dr.
Einar Saeland, Deputy Director of the
European Nuclear Energy Agency,
evoked particular interest following

LINK

Dr. Swaminathan’s revellation at the
genetic group discussion. Dr. Saeland
opened his Ea er with a review of the
report of OEEC (Organisation for the
European Economic Cooperation)
study group on Food Irradiation, set
up more than a year ago.

Principle: The idea of food irra-
diation is to sterilise food material
with a view to extend its life and
preserve its freshness by killing mi-
cro-organisms, parasites and _in-
sects with ionising radiation. The
principle is anplled to different
things in different ways. For
example, food stuffs can be steri-

lized, as is done in canning industry,
in order to conserve them perma-
nently. Secondly they can be pasteu-
rised, as in the case of milk; but
here the food material is not render-
ed sterile, only the number of micro-
organisms is substantially reduced.
Thirdly, irradiation destroys .n-
sects and parasites living in food pro-
ducts during one or other of their
life cycles. Grain moths and weevils
are thus killed in their egg or pupa
form before storage of foodgrains.
Fourthly, since the growth processes
of plant tissues are sensitive to radia-
tion, it can be used for sprout inhibi-
tion. For instance, sprouting of stor-
ed potatoes and onions can be pre-
vented and a large percentage of an-
nual waste can be avoided by irradiat-
ing them before storage. Usually this
sprout inhibition is done in certain
countries with chemicals, but climate
and other factors allowing, this can
be achieved economically by irradia-

39

tion. A particular attraction that ra-
diation offers in these fields is that
it involves no temperature changes
during the treatment.

Research on food irradiation was
started on a small scale about ten
vears ago. But what is the position
today? What is the outlook that con-
tinued work can lead to such appli-
cations? According to the OEEC sur-
vey about 75 organisations in 14
European countries including Britain
are either actively engaged in food
irradiation research or are plannin
such activities. Out of these some
institutions are concerned with the
development of radiation processing
of meat products; and nine on radia-
tion effect on sea foods. More than
20 organisations are reportedly doing

1

research on fruit and vegetable pro-
ducts. The study of irradiation effects
on food components is in progress
or planned in more than 14 organ-
isations and about 20 are involved in
the study of microbial systems, in-
sects and related problems. Approxi-
mately 56 irradiation sources are
available in these 15 European coun-
tries for food research, of which 30
institutions are located in U.K. alone.

The OEEC study group, according
to Dr. Saeland, came to two major
conclusions. The first was the abso-
lute necessity of finding a satisfactory

solution to the problem of the
wholesomeness  of food—in other
words, demonstrating the non-toxi-

city and nutritional adequacy of
irradiated foods and satisfying the
regulatory demands of food irradia-
tion. The second conclusion was that
the numerous variables connected
with the choice of food products for
irradiation, the type and purpose of
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radiation treatment, the differing
market conditions, etc., would neces-
sitate different standards or criteria
for each products, purpose or loca-
lity. Thus the group could give no
overall answer to the question whe-
ther food irradiation is desirable and
feasible. The answer, it said, must be
sought individually for each particu-
lar item. The findings of the study
group are interesting to India inas-
much as the Indian° Atomic Energy
Commission is engaged in a serious
study of the potential z%ppllcatlon of
irradiation in the field of food preser-
vation in India.

The OEEC study fgro_up found
that employment ~ of irradiation
process for sprout inhibition in
potatoes was technically feasible
and that an optimum™ dose of
the order of 10.000 rads (one rad
is equal to an energy absorption of
a hundred work units, or ergs, per
gram of tissue) would extend its nor-
mal 7 to 8 months storage period
to 12 to 18 months.

Economic Benefits: The ec
potential of the process is said to be
immense. In France, for instance,
where an estimated 2.3 million tons
out of an average total production
of 16 million tons of potatoes are
spoilt annually by sprouting a radia-
tion unit handling five tons per hour
and working four months per year
could treat potatoes at a cost of
about 7.6 dollars per ton.

Another interesting application
of radiation preservation at pre-
sent proposed in Europe is the
pasteurisation of fruit juices. Al-
though much ground remains to be
covered on the technical side, a
specific study has been made in
Austria where the production of
fruit juice amounts to about 11 mil-
lion litres annually and where, in
addition, there is mass production of
bottled fruit drinks and sweet wine
of low alcohol content, which also
need pasteurisation to delay post-
fermentation in the bottles.
~In the United States, irradia-
tion of fruits and vegetables
is carried on a much larger
scale. The value of the annual
farm production of five fruits select-

The economic

Sprout inhibition in onion: (from L to
R) unirradiated, mildly irradiated,
heavily irradiated

LINK
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AMERICAN SPACE STORY

More than 400 persons crowded
the village of Munger (Minnesota)
recently. They turned out in res-
ponse to telephone calls received by
300 persons in nearby Duluth.

“l am the Outer Space man from
Mars,” the voice on the telephone
said. “l am going to arrive at 9-30
p.m. 1 will land on US Highway 2,
seven miles west of Proctor. Jf you
understand me please repeat.”

Mtfnger is seven miles west of
Proctor and the crowd began to
gather at 8 p.m. "We’ve never had
so many people here at one time.”
an old-timer said, “but | doubt if
anyone ever thought they were go-
ing to see the man from outer space.
"We came out to see how many
stupid people would come to see
this thing,” a woman said. “Of
course we didn’t expect to see any
martians,” another added.

Everyone was in a happy mood,
scoffing and calling to one another.
But whenever a photographer’ flash

ed for special study (strawberries,
peaches, citrus fruits, grapes and
tomatoes) in the U.S.A. totals some
990 million dollars and_a large per-
centage of these are spoilt every year.
Investigations into the economic
aspect or irradiating these fruits have
indicated that it IS possible to ex-
tend the shelf-life of most of these
fruits by 50 to 100 per cent with the
help of radiation doses varying from
100,000 to 500,000 rads. ~ However,
in  many cases, especially with
tomatoes, adverse effects such as
change of colour, softening of tissues
etc. have been noted at relatively low
doses.

It is suggested that surface irradia-
tion as distinct from irradiation with
penetrating rays would solve man
of the problems connected wit
fruit pasteurisation. In this connec-
tion It is pointed out that use Cf
isotopes  emitting soft radiation,
such as strontium-90 and pro-
methium-147, might present specific
advantages, especially in costs, if the
difference between the shielding
requirements of a cobalt-60 source
and a strontium-90 source of the
same strength is taken into account.

Fish:  Studies conducted on the
irradiation of fish indicate that it is
technicallﬁ feasible but much e
mains to be done to fix the optimum
conditions of irradiation and species
best suited for such treatment. EXx-
periments so far carried out seem to
indicate possible extension of storaﬁe
time by five days or more. The
The dose required appears to be of
the order of a few hundred thousand
rads only, since higher doses usually

40

gun went off the crowd would turn
in the light’s direction, just to make
certain it wasn’t a spaceman arriving.

Steven Carlson, 13, son of Dr. and
Mrs. Theodore Carlson, Duluth told
of seeing a "spot in the ground when
it looked like someone shot off a
small rocket.” He also told of see-
ing a “great flash about five feet
long and seven feet wide.” The
spaceman never did show up and
an observer said in disgust: “Serves
us right for being so stupid as to
come out here.”

NOT CRICKET

Prince Philip had a complaint.
Visiting an architectural convention,
he asked one architect what build-
ings he was working on.

The man mentioned a
Victoria Street, adjacent to the
Palace. “Ah,” said the Queen’
husband, “that's the one that inter-
feres with my television when |
want to watch the cricket test
matches inside the palace.”

site in

result in changes in flavour and
texture.
On the whole, food irradiation

seems to have a promising future,
although more intensive research on
fundamental  radiation  chemistry
and radio-biology is essential to
render practical = application on a
large scale feasible. Much of this
work would be in the nature of what
is called ‘semi-applied research’, but
unlike pure basic research, it is
undertaken with some practical
problems or application in mind. For
Instance, the interesting work recent-
ly carried out on the possibility that
a part of radiation energy is retained
in irradiated substances, involves a
problem of fundamental importance.

Unsolved Questions: The exist-
ence of stored energy after irradiat-
ing with ionizing radiation is known
to most solid state physicists and
reactor engineers. The most well-
known is the effect in reactor gra-
phite which caused the Windscale
SU.K.) reactor accident in October,
957." Can food grains exposed to
large doses of radiation for the pur-
pose of sterilisation also store energy
which upon dissolution might have
adverse results on the individuals
consuming such grains? Is there a
danger that substances capable of
upsetting normal metabolic processes
will be produced in irradiated food?
These are some of the vital questions
arising from the researches of Dr.
Swaminathan and his colleagues for
which answers have to be found be-
fore unrestricted sale and consump-
tion of irradiated food can be con-
sidered safe.
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INDIAN DOCTOR

* HONOURED

NEW DELHI, July 13 (PTH
—The Alexander von Humboldt
Foundation of West Germany has
awarded a post-docf.orial fellow-
ship to Dr. S. Bhaskaran, senior
research fellow of the Interna-
tional Institute of Science of
India at the Botany division,
Indian Adgricultural Research In-
stitute. New* Delhi.

The award has been made on
the basis of a world-wide exami-
nation conducted by the founda-

THE STATEPMAN, 14 JULY ﬁ
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........... Hf r
FELLOWSHIP

.AN *SCHOLAR
von Humbgqldt
mOtindapfm of West Germany Nhas
offerejT a fellowship to Dr S
KtaSSran. Senior Research Fellow
oR'.the International Institute of
Sciiwc-e of India at the Botany
fij~S’on, Indjan Agricultural Re-
search Institute, ~ New Delhi
reports PT ’
?T4.i9;, award has been made on
Ina( oasis of a world-wide exam-
conducted by the Found-

tion.
Dr.

LINK

Bhaskaran will leave India
for Germany next month for do-
ing research in radio biology at
“he.nuclear reactor at Karlsruhe.

Dr Bh ran will leave India

26'Fla*1 month for re-
worli inaasadio otology at
the nuclear reactor at Karlsruhe.
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NEW SPECIES OF JUTE
PLANT EVOLVED

RY A STAFF CORRESPONDENT

A new species of jute plant, which yields a

strong

white fibre, and at the same time has a wide adaptability
to soil and climatic conditions and also a high degree of im-
munity to diseases and pests, has been evolved at the In-

dian Agricultural Research

lii
/* </

(1) “White’ jute plant; (2) “Tossa’ jute; (3) branchless type of hybrid of (1) and (2); profusely branched hybrid of (1) and (2)

New Hybrid Jute

An ideal variety of jute plant is
one with a high yield of strong,
glassy white fibre comparatively im-
mune to diseases and pests and
which matures early. An additional
desirable quality is its adaptability
to different soil and climatic condi-

. tions (for instance, water-logging,
drought and salinity). But the two
main species cultivated in India
lack many of these qualities.

The ‘Tossa Jute’ (Corchorus oli-
torius), popular in Bengal grows on
hhgh ground, has a wide range of
adaptability, is fairly resistant to
diseases and pests, is tall with few
branches and has strong, reddish
brown fibres. On the other hand,
mthe ‘White Jute’ (Corchorus cap-

msularis) is resistant to floods and
i drought, has a silky white fibre
| though somewhat weak, and is more
susceptible to diseases and pests. An
[ important point aginst this second
species is that it branches profusely
and hence its fibre is short and weak.

Normally it should not be diffi-

\ cult to cross the two species and
evolve a hybrid which will have the
desirable qualities of both. But in-

j tense efforts to this end by Indian

and foreign botanists since the early
years of this century have been un-
successful.  Investigations proved
that the failure of seed-settin? in this
cr«Ss was not due to lack of fertiliza-
tion, but was caused by the pre-
mature abortion of hybrid embryos.
! They thought, however, that by cul-
I turing these embryos in suitable

fnedia, hybrid seedlings could be
1 raised.
The search for this suitable

medium also proved futile for some,
time, but at last an intelligent hunch*

on the right track. Dr. M. S. Swami-
nathan of the Indian Agricultural
Research Institute, New Delhi, was
struck by the idea that if the ten-
dency for allergy in animals, espe-
cially in men, arising out of the
body’s inherent resistance to foreign
materials could be nullified by im-
munising it systematically, the same
rinciple could be employed useful-
y in plant physiology. Subsequent
experiments by Dr. Swaminathan
and his colleagues proved his guess
right and they recommended the use
of reciprocal grafting, pollen irra-
diation and hormone application to
overcome the incompatibility barrier
in jute crossing. For the first time
hybrid jute seeds were thus p-oduc-
eci in 1959 and plants grown from
the seeds have now been shown as
a successful cross between the two
species.

It is not so much the evolution of
a new hybrid as the success of the
cross that is significant. The hybrid
that has been evolved may not be the
ideal one and, in fact, may require
further refinement by back-crossing
or crossing with other species of jute
plant. But a significant barrier has
been overcome by the evolution of a
technique which makes it virtually
possible to cross any two species of
jute plants. It can now be hoped
that a new variety which will be an
improvement over the parent spe-
cies. and which will be suitable to
any soil and climate can be evolved
before long.

Suri Power Transmission

I\dia has not many things to
boasr way of practical scientific
inventio' and discoveries though
rfiany new

averted minds away from the cruder

subjects of science. Bose, Raman
ami Bhabha are recent phenomena.
ThA skeptics point in justification to
the \pw output of original scientific
material by the twenty-five and odd
National Laboratories, housed in
palatiaftbuildings. They, the skeptics,
allege tHat the amount and quality of
work dcme are quite out of propor-J
tion to me huge sums being spent
on them every year.

Almost\the only silver lining in
the cloud \&f skepticism in recent
days is the\ invention of the Suri
Power Transmission system by jl
young Indian railway engineer. This
new transmission system has proved
a far more valuable invention than
it was thought to be at first. The
latest reports indicate that patents!
for this invention have already bepn
granted in Czechoslovakia. France, 1
Italy, U.K. and. West Germany.
Many more counties are showing in- !
terest in the new Contraption.

The new systemVelates to an
proved method of sower transmis-
sion in diesel locomotives. It i$
based on the use of one or more fluic
lines of power transmission parallel-
ly with one or more fluid mechanical!
couplers and with means for select-
ing any of these lines for the trans-
mission of power from \the input to #
the output shaft. It Vs simpler,-
lighter and more compact in design j
as compare.” to the conventional
electrical or -ydraulic systems fitted
to existing diesel locomotives. On
account of its simpler design the
new Suri Transmission systdm is ex-
pected to effect considerable eeo-
noray not only in the manufacturing' $
cost but also on the operational a
costs. The saving in fuel alane is
estimated at RS. 6.000 per loaomo-t

Similarly, lcgryno\ives
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Institute in New Delhi.

The new' plant has been ob-
itained by the successful crossing
of two species of jute plants,
which were so far considered
physiologically incompatible to
hybridization.

One of the species is Olitorius,
which grows on high ground, has
a wide range of adaptability and
is tolerably resistant to diseases
.and pests. It has a straight stem
and produces the strong reddish
Tossa fibre of commerce.

The other type. Capsularis. has
j its seeds in small roundcapsules.
1lt has a white and fine fibre,
iwhich is rather weak. This species
jis resistant to floods and drought,
] but is susceptible to diseases and
Jpests. An undesirable characteris-
] tic is the plant's tendency to grow
i1several branches, which hamper
:the removal of the fibre and also
laffect its quality.

Earlier, attempts to cross the
two species had resulted in sbri-
velled-up and under-developed
embryos in seeds, which were
lighter in weight and clour than
the parent plants. Pods were
formed in some cases, but they
failed to germinate.

USE OF X-RAY

Success has now been achieved
by grafting the two species on
each other and subjecting Capsu-
laris pollen to X-rays before arti-
ficial pollination of the Olitorius
flowers. Well-developed seeds were
obtained, which germinated to
give a new jute plant with inter-
mediate characteristics of both the
parents.

The process is similar to the one
used In surgery, according to
which radiation is used to inacti-
vate the antibody system prior to
transplanting tissues and organs.
Treatment of the #)ollen with X-
rays has made difficult hybridiza-
tion possible in the same way.

The new plant is a significant
achievement, opening up great
possibilities in the development of
India’s major dollar-earner.
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The Deputy Minister tot? Agricul-®
ture,"Mr. M. V. Krishnappa, in reply
to a; question by Mr. Ram Sahai, said
that' crops like jute, cdtton, jowar,
maize and wheat, oilceed plants, vege-
tables and sugarcane were grown in
the gamma garden at the Indian
Agricultural Research Institute, New
Delhi, during 1960-61. In the progeny
of the cotton material, mutations
affecting maturing period and hairiness,
had been noticed. In the case of
wheat, some rust resistant and full
marmed mutants had been nhtainad-J-

statesman, 3 august

ATOMIC ENERGY
MEDICINE

IN

ADVISORY COMMITTEE
RECONSTITUTED

JAIPUR. Aug 2—The Atomic
Energy Department of the Gov-
mrnment of India has reconstitut-
ed its Biological and Medical
Advisor?f| Committee, reports PTI.
'Dr R. Heiling, a heart specialist
of Jaipur, has been appointed
chairman of the new committee.

Dr A R, Gopal Ayengar of
Bombav is the member-secretary
of the 11-member committee
which < includes Dr_ C. George
Madurai), Dr C. Gopalan
Hyderabad). Dr Jussawaia
Bombay%, Lt-Col S. K. Mazum-
ar of the Defence Ministry, Dr
S. P. Ray-Chaudhuri (Banaras).
Dr A. Sreenivasan (MysoreI%, Dr
S.  Swaminathan (New elhi)
and an Under-Secretary of the
Department of Atomic Energy.

he committee whose functions
are advisory will draw the atten-
tion of the Atomic Energy Depart-
ment to the biological and medi-
cal aspects of atomic energy in
which work needs to be taken up
or_developed further.

The committee will lay down
Procedures and precautions to be
ollowed in handling radioactive
substances with a view to safe-
guarding the health of the work-
ers. patients and the surrounding
polpu ation. .

t wall also advise the depart-
ment on requests for equipment,
grants-in-aid or the supply of
isotopes and_ request from_scienti-
fic workers_in_the universities and
other institutions for biological
and medical investigations and

use.

The committee has been in
existence since 1955 and is recon-
stituted periodically.
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Encouraging

Research conducted in the country'
on*thc application of atomic energy
to agriculture has led to the produc-
tion of better varieties of crop plants
through the induction of mutitions
and the standardisation of improved
fertiliser  practices  through radio-
tracer studies.

I was disclosed at a meeting of
informal consultative committee
of the Ministrg/ of Food and s'Agri-
culture on Friday that seeds and flo-
wers lof a wide langc of crop plants
were-.being treated with gammat rays
at ttik Indian  Agricultural Research
Institute, New Delhi.

Control of pests and diseas® and
Freservation of vegetables were other
ines on which the institute was con-
ducting research.

From among the mutations already
induced, a new variety of whcafc-NiP-
836—has been developed. Tn tobacco,
a mutation leading to increased leaf-
area has been obtained in the ‘hatu’
variety. INS.

Science Notebook
NIGEL CALDER

Often when | am in a library looking
through the specialist science journals, an
oppressive weariness comes over me. Out of
a hundred papers, reports, abstracts and let-
ters to the academic editors, only a handful
strike any spark in me; and not, | believe,
simply because of ignorance on my part about
the significance of the remainder. Indeed |
suspect that if half of them were never pub-
lished the loss to science would be imper-
ceptible. It is a matter of some importance,
because already well over 2 million research
papers are published every year and lhe num-
ber is increasing rapidly. There has been a
lot of talk among scientists about how to
organise the handling and dissemination of
such Himalayas of paper-work, and the whole
business may be reformed within a few years.
But what concerns me more is the .waste of
effort in research of which the boring report
is only the symptom.

Many people are amazed by the present
rate of scientific advance. | am thinking
(though it does not amaze me) that, with 2
million papers a year, the rate of advance is
pitifully slow. With so much scientific
research going on, why are major develop-
ments significantly enlarging man's knowledge
and capabilities to be counted in tens and
hundreds, rather than thousands? What are
all these chaps doing, in universities, govern-
ment establishments and industrial laborator-
ies, that their reports are uninteresting - not
merely in presentation but in subject matter?
Do they not have all manner of facilities,
such as automatic instruments and electronic
computers, undreamed of even 25 years ago?

The explanation is easy if you accept that
only an elite of scientists matters, for the
purposes of original discovery and invention;
and that is a view which often appears to be
uncomfortably near the truth. However, the
contribution of the non-elite is indispensable,
and | am sure it could be very much greater.

Occam had a Razor - and very important
It has”™ been, too, ior the development of

t modern science. William of Ockham (in Sur-
rey) lived three centuries before Newton, but
his dictum was remembered. ‘It is vain to do
with more what can be done with less." It was
taken up by the early modern scientists in the
paraphrased form. ‘Entities (or hypotheses)
should not be multiplied unnecessarily.” Oc-
cam's Razor has cut many a swathe through
the undergrowth of intellectual extravagance;
the complex theory must make way for the
simple.

I should like to paraphrase the dictum
again: ‘Data (or paper) should not be multi-
plied unnecessarily.” You might call it Oc-
cam's Dustbin. Whereas the Razor is for the
subtle surgery of ideas, the Dustbin is for
dumping superfluous or unimportant experi-
ments, actual or potential; and. in the alter-
native form, for purging from scientific litera-
ture the papers whicli should never have been
written.

The sort of thing 1 have in mind? In the
case of data, the practice which discerning
scientists call ‘stamp-collecting’: you have a
technique, or nowadays an expensive machine,
and you just go on collecting information be-
cause it is there. You become more concerned
with the mechanics of science than with its
meaning. You may be an anthropologist
studying the significance of ornaments in a

“’tribe and have nothing to say about why the
tribe is politically rebellious or why it refuses
modern medicine. You may be measuring
the scattering of a beam of atomic particles
by a nucleus, making measurements which
have never been made before but which are
of precisely the same kind as thousands of
other such measurements; and because you
are simply justifying money spent on a
machine which is now out of date you may be
indifferent to the practical or theoretical im-
portance of the measurements. Or you may,
in the recent great enterprise of the Internat-
ional Geophysical Year, have amassed lib-
raries of microfilm at the WorKFData Centres
which is going to waste because too few
people are bothering to make use of it.

In writing and publishing papers, you may
be simply trying to increase your score. (A
disturbing practice has grown up among the
sociologists of science, of assessing a scien-
tist's productivity by the number of papers
which he turns out.) You may be trying to
justify some research grant. Or you may be
on a promising idea, and you rush into
prim before your work is complete because
you are afraid that somebody else may beat
you too it. This, as Professor Merton of
Columbia has pointed out, shows that scien-
tists accept the idea that discoveries are likely
to be made independently by more than one
research worker at roughly the same time, A
consequence is that scientific literature con-
tains many half-baked ideas - and corrections
to previous papers.

It might seem that all this is an internal
affair of science, of no importance to the out-
sider. Why should it matter to us if many
research workers are forgetting the teaching
which tells them that the high road to lyrow-
ledge is by way of’the shrewd question'lind
the simplest experiment needed to answer it?
A lesser reason is that the public is usually
paying for the reasearch these days. More
important is that Britain and the whole world
are in urgent need of efficiently done science
to help solve our economic problems. The
slovenly thinking and misdirected effort
which so much of the literature represents is
corrupting science and by its volume is
choking its lines of communication. Bring out
the dustbins!
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modern science. William of Ockham (in Sur- Y
rey! lived three centuries before Newton, but
his dictum was remembered. ‘It is vain to do
with more what can be done with less.” It was
taken up by the early modern scientists in the
paraphrased form. ‘Entities (or hypotheses)
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The Deputy Mini'rtei tok™ Agricull
ture, Mr. M. V, Krishnappa, in reply |
to a.question by Mr. Ram Sahai, said

TH

Pusa's Atomic Garden will Produce

Economic Crop Varieties

E opening of the Gamma Garden of the Indian

Agricultural Research Institute, New Delhi, on

August 25, 1960, marks a new era in the
history of crop improvement in India.

Towards the end of the last century, a famous
Dutch scientist, Hugo de Vries, showed that new
characters may arise in plants and animals suddenly
and spontaneously and that the organism in which
such a change occurs may then breed true for the
altered characteristic. He called such a sudden
heritable variation a mutation, and suggested that the
mutations occurring in nature serve as the building
blocks of evolution. It is a tribute to the vision and
genius of de Vries that in addition to recognising the
role of mutations in evolution, he predicted that it may
be possible some day for man to induce at will
mutations in all living organisms and that when this
happens, the rate of progress in plant and animal
breeding can be greatly accelerated.

Artificial Induction Of Mutations

De Vries’s prediction came true when in 1927, two
American Scientists, H.J. Muller and L.J. Stadler,
showed that by exposing animals and plants to X-rays,
mutations could be artificially induced in them. This

was a discovery of such wide implications that Dr. H.J.
Muller was awarded the Nobel Prize in Medicine and
Physiology. Though mutations occur spontaneously in
nature, the frequency of their occurrence is extremely
low—perhaps once in every million individuals. Not
only is the frequency of naturally-occurring mutations
low but also, only an exasperatingly small proportion
of these mutations are useful to the plant breeder.
Thus, for purposes of plant improvement, little could be
done apart from utilising the natural variation already
existing in a crop and taking advantage ofany favourable
mutation that may occasionally arise. With intensive
breeding, a stage is reached when the natural variation
becomes quite insufficient for the further needs of the
plant breeder. Hence, the discovery that radiations
can bring about a hundred-fold increase in mutation
rate has assumed a great significance in crop improve-
ment work.

Genesis Of The Gamma Garden

For many years after the discovery of the mutation-
inducing property of X-rays, scientists were looking for
more convenient methods of exposing plants to radia-
tions. X-ray machines could be installed only inside
well-protected rooms and plant material had to be

A general view of the Atomic Garden at the Indian Agricultural Research Institu
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Inducing Mutations

taken to such rooms for treatment. This was not only
cumbersome but also imposed a limitation on the
volume and type of material that could be handled.
Ter achieve success in mutation breeding, it is necessary
to work with large populations, since only a very small
proportion of the induced mutants is of economic value.
After the last world war, atomic reactors in which a
wide variety of radio-active elements can be produced,
were set up in several countries and this development
gave the scientists of the Brookhaven National Labora-
tory in the United States a new idea as regards the
installation ofa radiation source of interest to geneticists
and plant breeders. About eight years ago, they
installed in the centre of an isolated area in Long
Island, near New York, a radioactive cobalt source
which, when raised from its housing through a remote
control mechanism, subjected the plants and other
material grown in the vicinity of the source to gamma
rays (gamma rays are very similar to X-rays in their
physical characteristics and in their action on biological
organisms but in addition are more penetrating by
virtue of their shorter wave-length). Thus was born
the first “gamma garden” of the world. Such gardens
have now been set up in several countries in Europe
and the one opened on August 25, 1960, at the
Indian Agricultural Research Institute, New Delhi,

tale, showing plants grown in different sectorsfor being treated with gamma rays

Special Article

by

A.B. JOSHI and M.S. SWAMINATHAN

Indian Agricultural Research Institute
New Delhi

by Shn S.K. Patil, Union Minister for Food and
Agriculture, is the largest of its kind in Asia. This
Gamma Garden has incorporated in its design several
unique features based on the experience drawn from
the working of.similar fields in the United States and
Sweden.

Design Of Gamma Garden

The Gamma Garden of the Pusa Institute has an
area of three acres, the whole of which has been
encircled by a wall, three feet thick and 12 feet high,
built with bricks on either side and earth compacting
in the middle. The wall serves two purposes ; first,
it offers a protective shielding so that no harm is done
to the health of the individuals working at the outskirts
of the garden and, secondly, it helps to regulate entry
and work in the garden. Outside the brick wall, a
barbed-wire fencing has also been erected to ensure
that no unauthorised person enters the garden. The
radioactive cobalt source is in the form of small pellets
weighing about six grams in all. These pellets are
inside an aluminium capsule and the capsule is
welded to the lid of the lead container in which the
radioactive cobalt is kept.  The strength of the source
is 200 curies ; the cobalt source, together with the lead

r M



Shri S.K. Patil raising the gamma source by pressing a button in the remote control panel

container, was purchased from the Atomic Energy
of Canada Limited.

The radioactive cobalt source can be raised from
the lead container by lifting the lid of the container.
The lid travels through guide rods inside a thin
aluminium tube and is lifted electro-magnetically
by pushing a button in the control panel installed
in a room 250 feet away from the source. The
source can be raised up to about five feet from the
ground, and as soon as it is taken out of the lead
container, the whole garden receives gamma radiation.
Plants are grown in concentric circles and the whole
garden is divided into eight sectors, each sector
being allotted to a specific group of plants such as
cereals, pulses, fibre crops, vegetables, fruit trees, etc.
Irrigation water is pumped through hydrants fixed
at suitable intervals. Two radiation monitors, one
fixed to the circular wall and another which is
portable and can be moved radially, help to measure
accurately the radiation doses received by the plants
at different distances from the source. Plants very
near the source receive the highest dosage, and those
farther away, much less.

Irradiation Procedure
Space is reserved very near the source for pot-grown

22

plants, since these can be taken in, irradiated with the
required dosages and moved out. A tray is fixed
to the aluminium tube through which the radio-
active cobalt source travels when lifted from the container,
and in this tray, seeds, insects, fungi, chemical solutions
or similar material can be kept and subjected to heavy-
doses of gamma rays. Any desired dosage can be
given by manipulating the duration of treatment and
the distance from the source. Thus, this Gamma
Garden is a versatile irradiation unit in which a wide
range of plant material can be exposed to radiations at
any desired stage in their life cycle. In addition to
experiments in the field of plant breeding, studies can
be undertaken on the induction of mutations in fungi
and beneficial insects, control of insect pests through the
use of the sterilising properties of radiation and the
usefulness of irradiation techniques in the food preserv-
ation industry.

Adequate steps have been taken and special
devices have been installed to ensure the health
and safety of the personnel working in the Garden.
A special Committee under the chairmanship of the
Head of the Division of Botany has been constituted to
deal with all problems relating to the maintenance and
use of the Gamma Garden. This Garden will be
available for experimental use to all the research

Indian Farming



workers in the States and Universities of India.
Interested workers should write to the Head of the
Division of Botany, Indian Agricultural Research
Institute, for particulars.

Induced Mutations And Crop Improvement

The establishment of the Gamma Garden will help
to intensify the mutation research work which has been
in progress since 1955 at the Indian Agricultural
Research Institute in several crop plants. Mutants of
considerable economic value have resulted from the
work already done and a strain of wheat produced by
irradiation, named N.P. 836, may soon be released for
general  cultivation. The artificial induction of
mutations by radiations is only in its infancy, and much
more work needs to be done before its potentialities
can be fully explored and exploited. It is well worth
doing so because the artificial induction of mutations
provides the one hope for freedom from complete
dependence upon nature for the genetic variations that
are needed to improve our crop plants and adapt them

to the ever-growing stringent demands of both the
cultivator and the consumer. With this possibility in
view and considering that plant breeding is one of the
cheapest and surest ways of increasing food production,
it may be justifiable to predict that the use of radiation
to develop improved varieties of crop plants will in
the long run rank amongst the more important contri-
butions of atomic energy to human welfare.

A WORD TO CONTRIBUTORS

When describing a new variety, implement or

chemical, kindly also indicate where .readers could
get it—ED.

A closc-up of the Gamma source with the seed tray and the monitor usedfor measuring radiation

October 1960

(Photographs by H.K. Gorktia)
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Trap tiesting of birds

T is all very good to talk of stepping up egg and
poultry production, but we are not likely to
go very far if we lose sight of quality.

The poultry industry is growing rapidly, but average
egg production continues to be low and mortality high.
The reason: we have not standardised production. It
pays to produce only quality chicks and to multiply
only these.

What we need is a National Poultry Improvement
Plan, with uniform provisions and terms, for improve-
ment of breeding and disease control standards. Such
a plan should be chalked out by flock owners, and
State and Centre poultry officials.

The reason for our low average egg production and
increased mortality is that we have not standardized
our production. The poultry industry has now started
growing rapidly. A large number of eggs and chicks
are being imported and mass production has started at
practically all Government poultry farms and also at
a few private poultry farms. If this production is
allowed to go on haphazardly, we may not go far in the
quality of our poultry products. It pays only to
produce quality chicks and to multiply these only.

Even at this stage our Government poultry farms are
not following real standardised production principles,
i.e, we have no national poultry improvement plan
standards. It is the time when even the private
poultry breeders should voluntarily co-operate in
making the Government plans a success. Poultry
officials should organise programmes of breeding,
improvement and disease control standards under the
name of ‘National Poultry Improvement Plan’ with
uniform provisions and terms. The flock owners and the
State and the Centre officials should sit together and
fix up certain minimum requirements for breeding and
disease control. The State agency should direct,
supervise and do flock selection, testing for pullorum
or other poultry diseases and hatchery inspections as to
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LETS HAVE ONLY

QUALITY CHICKS

by

N.S. GAREWAL

Poultry Development Officer
Model Poultry Farm, Delhi Gantt.

sanitation and other record keeping. All the partici- !
pants should sign an agreement with the State agency
to comply with the provisions of the plan and to meet its
minimum requirements. They should undertake
proper certification of the quality of their flocks or
hatching products and maintain the required sanitation
standard of premises and equipment. They must
maintain proper records and submit them for official
inspection as and when required. When they meet the
minimum requirements, they may be allowed to use
the emblem and the designs and description terms of the
Plan, which are applicable in advertising their products.
The prospective buyers should rely on these advertise-
ments and buy products from these participants only,
as these will be certified ones.

Breeding Practices

Improving the efficiency of production of eggs and
poultry meat by better breeding practices will put the' f

Leg bandingfor identifying breeders

Indian Farmint



The Gamma Garden unit of the

PU

Botany Division of the Indian

Agricultural
with experimental plants in pots ranged around.

Research Institute

Statesman.

ING THE BEARD ON

BEARDLESS WHEAT

LA.R.L'S

By A Staff Reporter

MONG the wonders wrought

by science is the revela-

tion of the secrets of Nature
and of the methods of doing in
a short time what Nature
achieves through aeons. Evolu-
tion under Nature progresses bv
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Botany Division grow and ripen.

The radiation unit consists of
cobalt pellets. The superstructure
of the unit seen from a distance
looks like a diminutive, squat, con-
ical-nosed rocket pointing sky-
wards. resting on its take-ofl
tripod. The tripod has a_central
shaft which runs down into the
earth and contains, the cobalt
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would show the potentialities of
this new research tool.

Several wheat varieties possess-
ing resistance to rust have been
bred at the Pusa Institute but some
of them are not bearded. Indian
farmers  prefer  the  bearded
variet.es because birds dislike their
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\1 /heat has been grown in India
> * since the days of the Mohenjo-
Daro civilisation. A native of the
Middle East, this cereal attracted
the attention of man who found he
could make both leavened and un-
leavened bread from it. Thus,
within a short time after man deve-
loped agriculture, wheat, with rice,
became the most important among
the plants brought under domestica-
tion.

The development of a great crop
plant goes hand in hand with the
development of a great civilisation.
No wonder then that grains of a
unique species of wheat found only
in the area comprising the Punjab,
North-West Frontier Province and
Baluchistan, have been discovered in
the Mohenjo-Daro excavations.

This species, called  Triticum
sphaerococcum  botanically  (right),
is no longer under cultivation but is Mohenjo-daro wheat grown at the IARI

institutions for some valuable charac- - Tougher, R|Cher’ More Y|e|d|ng
Old and New in Wheat (and Sometimes Bewhiskered To0)

teristics it possesses. It has a short displaced by the species Triticum
and stiff straw, ability to withstand aestivum. Some of the new varieties
drought and round grains ideal for bred at the Indian Agricultural
milling. However, it has low poten- Research Institute (I.A.R.l.), New
tialities for yield (giving only 5-10 Delhi, have a high degree of
maunds per acre) and high suscepti- resistance to diseases, grains contain-
bility to diseases, particularly rusts. ing as much as 10 per cent protein

I.EFT : A new Pusa wheat (highest yield 45 maunds per acre) side by . N . 2 . . N N -
side an old straitn. RIGHT ; Another Pusa variety with whiskers With progressive evolution in agri- and a hlgh y|9|d|ng ablllty (abOUt
developed by subjecting seeds to atomic radiation. These whiskers on the CUltUre, these WheatS have been 45 maunds per acrE).

ears keep the birds away.



16

KC5E3

Any time of the day or night, along India’s
highways and byways, you’ll come across signs

' T& 1 rSa and messages’gaily painted on the backs of

? T-M-B truck tail-boards. This one cheerfully says

3/\

"we’ll meet again...”

Ahead of this driver lies an arduous journey over

rough roads, steep gradients and marshy ground,

but his reliable T-M-B overcomes these hazards

without a protest! Soon he will be back again

with his speedy, economical STAR to haul

yet another load of fortune.

To the recognised power and performance of

Tata-Mercedes-Benz trucks are now added new
THE STAR THAT HAULS A FORTUNE improvements to bring you greater benefits. /

TATA-MERCEDES-BEN 2

TATA ENGINEERING & LOCOMOTIVE COMPANY LIMITED
Sales Officei 14fj Mijhjirfia Gandhi ftpadj Bombay e
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Modern Life

By Dr. M S. Swaminathan

Much has been said about the advantages of irradiation over conven-

tional methods of preserving food.

But in this article Dr.

Swaminathan

who has done some pioneering work on the genetic effects of irradiated

food at the Indian Agricultural Research Institute, New Delhi,

strikes a

note of caution against its widespread use before further investigation.

_ Biological evolution is the most
significant ~ discovery  concerning
human experience. Our ancestors
of some three or four billion years
ago started as mere chains of the
chemical combination knowm as
nucleotides. These chains were
rimitive forms of what we now
now as “genes” or the elementary
determinants of hereditary charac-
ters. The genes, which are arranged
linearly in filaments called chromo-
somes, have the unique proFerty of
self-duplication. ~ Occasionally ~ an
accident, termed a mutation, takes
place during the process of gene
duplication and the result from the
;t))omt of view of the organism could

e either the loss or alteration of
certain specific character.

Such mutations do not occur in
any directed manner but occur at
random in all the genes. Most of
,such mutations are harmful to the
survival of the organism and hence
are weeded out under natural selec-
tion. A few which survive help the
organism to evolve further. hus,
we can say that through billions of
years of blind mutations, microbes
muddled through and emerged as
men. This process is not yet com-
plete and for all we know will con-
tinue. May be, after a million years
from now, some of the conspicuous
morﬁhologlcal disharmonies in man
"* (such as the crossing of respiratory
with alimentary passages causing
occasional choking and the place-
ment of the optic nerve fibres of the
retina in the path of the light in-
stead of behind the retinal surface)
will disappear.

Harmful Mutations: It is some-
times suggested that high-intensity
radiation In primitive times greatly
increased the mutation rate so that
an extremely variable population
was available upon which natural
selection could operate. All biolog-
ists, however, know now that even
a slight increase in the prevailing
levels of radiation in the earth's en-
vironment would cause the occur-
rence of numerous harmful muta-
tions that would be catastrophic to
posterity. At the same time, the
use of atomic energy in various
walks of life—as a source of power,
as a tool in medical, industrial and
biological research—has become an
integral part of the life of modern
man.
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Thus in learning to live with
sources of radiation, it is important
that we do not forget some basic
facts which genetics has brought to
light. For example, if a group of
people are exposed to the now per-
mitted occupational dose of only
one-tenth of a roentgen (a unit of
radiation) per week over a period of
30 years prior to their reproduction
—a dose that adds up to a total of
150 roentgens per person-—their
children will inherit 15 times as
many radiation-produced mutations
as would be the children of a group
that has been exposed only to the
natural cosmic and terrestrial radia-
tion. The wonderful world promised
by the advent of atomic energy
would be of no use to the genera-
tions derived from the reproductive
cells carrying such mutations, since
many of them may lack the capacity
to laugh, hear, speak or imagine.
Such genetic harm apart, it is well
known that the individual receiving
extra radiation might suffer in his
own life-time from various forms of
cancer.

Thalidomide: We envy life in the
technologically advanced countries
because it seems that people there
live longer, experience less pain and
are more happy. It seems probable
from genetic studies, however, that
in such countries mutations, a great
majority of them detrimental to
health, occur now in each generation
in far greater number than the num-
ber of genetically handicapped per-
sons who fail to survive or repro-
duce. This situation spells a genetic
disaster which cannot be compensat-
ed for by any conceivable advances
in medicine, education or techno-
logy. The recent lesson from the
use of the sedative thalidomide
should awaken us to the grim fate
which awaits us if the reckless pur-
suit to make life easier continues.

Genes and chromosomes have the
most precise, integrated and mean-
ingful architecture which one can
visualise. They respond to Ipurpose-
ful manipulation (as exemplified by
the great successes achieved by plant
and animal breeders) but are averse
to interference with the balanced
metabolic conditions under which
they function and reproduce. We
should, therefore, avoid all ill-con-
sidered remedies for our troubles
such as the indiscriminate use of
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A normal fruit fly (top), and a mutant
fly with ill-developed wings caused by
feeding with irradiated food

many “magic” drugs, antibiotics, X-
ray dla%nosw of pregnancy, etc. since
they have unfavourable repercus-
sions on the genetic material as well
as on the development of the foetus.
To achieve this objective we need,
not only an enlightened public but
also a well-informed medical profes-
sion. Seen in this light, the fact that
genetics does not find a place in the
curriculum of most of our medical
colleges is a tragedy for us and even
more, for our posterity.

Danger in Food Irradiation: The
foregoing is not meant to convey
that we should not enjoy the fruits
of the atomic era. It Is intended
only to emphasise that our most
basic job is education—education of
the type which will tend to enrich
our genetic heritage rather than
damage it. When this is done, the
harmtful consequences of living with
sources of radiation, numerous new
chemicals, etc., can be minimised, if
not altogether eliminated. This is
clear from the fact that while 25
years ago many radiologists con-
tracted cancer, few stand this risk
today. Welcan effect further im-
provement in this situation if the
compartmentalised minds of many
professional scientists like chemists,
physicists, engineers and biologists
can be converted into integrated
minds. To cite one example, nuclear
technologists in several countries
have proved beyond doubt the eco-
nomic advantages of extending the
storage life of food grains, meat,
eggs, fruit juices, vegetables, etc.,
through exposing such articles to
large doses of radiation. Hence,
they have been recommending that
the conventional methods of food
preservation be replaced by this
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new technique. However, my col-
leagues and | at the Indian Agricul-
tural  Research Institute, have
observed that harmful mutations
arise when the fruit fly (Drosophila
melanogaster the classic test organ-
ism of geneticists) is fed with irra-
diated food. Caution is hence neces-
sary before the sale of irradiated
food for consumption is authorised.
Otherwise the thalidomide story
may be repeated.

Our education must be such as to
incite the curiosity of the individual

in understanding the physical and
biological aspects of his own life.
This can be achieved only if we

teach genetics and physiology to all
our studentst It is well worthwhile
doing so, more because we can
thereby ensure that human well-be-
ing remains the sole result of all
advances in science and technology.
Also, with the spread of genetical
knowledge many prejudices based
on skin colour and other morpho-
logical traits as well as many in-
correct social beliefs would vanish.
Thus, men who blame their wives
for not bearing sons would figd out
thqt if any one should bear a grudge
it is the wife and not the husband
since the sex of the child is deter-
mined by the father! The harmful
effects of many of our marriage cus-
toms which facilitate inbreeding
would also become widely known.
This would provide a sound basis
for building up an integrated nation
of healthy, handsome and intelligent
individuals.

Space: Next Step

Soviet scientists from all accounts
are highly pleased with the results
of their latest manned space flight
experiment. Doubts and misgivings
regarding the technical feasibility of
placing separate spaceship compo-
nents in orbits close enough to join
them together later, if necessary;
about the physical capacity of astro-
nauts to endure long hours of
weight lessness and their ability to
work in that condition and about
the harmful effects of continued ex-
posure to space radiation—all these
have been proved unfounded. The
mathematical precision with which
the two spaceships were successfully
placed in near and almost identical
orbits removed surviving fears about
the unforeseeable difficulties involv-
ed in an orbital rendezvous, the next
essential step to man’s progress in
space. The two astronauts stood
well up to the severe G-forces that
occur during blast-off and landing
and did all kinds of routine work ex-
pected of them—eating, sleeping
and excercises—during the rather
long spell of weightlessness.

It was presumed that any alter-
ation of the gravitational force
(weight) to which all life on earth
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VERY BASIC

There are 12 basic words in the Eng-
lish language. They make up a quarter
of all the reading, writing and talking
done by the average Englishman. The
words listed in '‘Key Words to Literacy
by J. McNally, senior educational psy-
chologist in Manchester, and W. Mur-
ray, a Cheltenham headmaster are: A,
Ot, The, And, I, That, If, Was, He, Is,
To, and In.

The booklet say's that with a further
20, they make up, on the average,
more than one-third of the total words
used in juvenile and adult reading.
These 20 are: All, Are, As, At, Be, But,
For. Had, Have, Him, His. Not, On,
One, Said, So. They, We. With, and
You.

TALL AUGEAN

Scrubbing away the dirt of 30 years
from the'™ 102-storey Empire State
Building of New York has started. It
will take six months, 3,000 gallons of
limestone coating, 300 gallons of paint

and a lot of nerve.

FLATTENED CROOK

A crook who held up a supermarket
in Leandro, California, drove away and

is accustomed and by which all
physiological mechanisms are condi-

tioned,  would severely  affect
the  normal functioning of the
organism. The argument was that

since the flow of all body fluids is
affected usually by their own weight,
in a state of zero-gravity, the balance
of such things as the heart and the
arterial pumping stresses, or those
contributing to human equilibrium,
would be upset resulting in serious
consequences. All these assump-
tions were belied. Not only did the
cosmonauts feel easy and normal to
a great extent, but they left their
seats, unstrapped themselves and
carried out a number of scheduled
assignments. As regards radiation
hazards from continued exposure,
nothing has been observed so far to
indicate a serious threat to warm-
blooded life in the space environ-
ment.

Reassured of these most difficult
and uncertain aspects of space ex-
ploration, Soviet scientists are plan-
ning ‘more daring spectacles’ in the

‘neighbourhood of the earth’. Ivan
Artobolevski, a member of the
Soviet Academy of Sciences, dis-

closed recently that the next step

would be to experiment in free
manoeuvres in space, change of
orbits, group navigation and the

setting up of a flying platform high
above the earth. The launching of
the Cosmos VIII satellite last Sun-
day, within two days of the space
twin’s landing, indicates the new
tempo of space activity. Speculation
in Western scientific circles says
that the latest Soviet unmanned
satellite is on a journey to Venus.
Even the most chauvinist among
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threw his gun out of the window to %et
rid of the evidence. As it hit the
ground, however, it went off, and punc-
tured his tyre. He was caught.

GETTING WISER
An American commentator says: In
the first year of high school, a girl’s
motto is ‘mother knows best'. With
her Leaving Certificate, it is ‘death be-

fore dishonour’. In the first year at
university, it becomes, ‘nothing ven-
tured, nothing gained’. And, just be-

fore graduating, ‘Boys will be boys’.

GRAND TOTAL

The 256 in-patients treated
coholism at Pretoria’s Castle Carey
clinic last year were drinking an aver-
age of 479 bottles of liquor a day among
themselves. According to the clinic’s
annual report, their daily consumption
in bottles alone, not including casual
drinks at bars and clubs, was an aver-
age of a bottle and a half of spirits
each.

The total was made up of 338 bottles
of brandy. 41 of whisky. 44 of wine,
26 of gin, 10 of vodka and 20 of beer
or stout.

for al-

American scientists now concede
that they are far behind in the race
to the moon.

The Russians, however, do not
minimise the difficulties and dangers
inherent in the various lunar explo-
ration programmes. The main prob-
lem they, like the Americans, face is
how to land a man safely on the
moon's surface and bring him back
to earth alive. Both direct ascent to
the moon and various orbital
rendezvous techniques are being
studied, but so far no decision about
any particular method has been
made public.

According to their estimates, a
direct ascent to the moon requires
a 50-100 ton capsule to be lifted
into space by a huge “Mastodon”
rocket weighing several thousand
tons and standing 300 ft. high.
About 100 tank cars of liquid fuel
would be required for this rocket
and the launching pad alone would
cost billions of roubles.

A plan for a lunar launching from
water has certain attractive features,
but there are equally big hurdles in
its way. One is how to get the
‘Mastodon’ to the launching pad.
Rail and truck transport are ruled
out. Scientists are now considering
assembly of the first stage on a
barge. This stage alone would be
150 ft. high and 50 ft. in diameter.
The barge would be floated to the
launching area where other stages
would be assembled on a second
stage. The second barge would be
used eventually as the launching pad.
Assembling the entire rocket on the
launching pad is considered less
reliable than completing the assem-
bly in the factory.
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Cultivation of
new strains of
hybrid maize

By our Special Correspondent

New Delhi, Oct. 4—A group of
Delhi farmers and newsmen were
today told that nearly two lakh
acres of land in India would be
sown this year with high yielding
hybrid maize seeds produced at
the Indian Agricultural Research
'Institute.

The four hybrid varieties: 'Ran-
iit” for south Rajasthan, Gujarat
and Maharashtra; ‘Deccan’” for
peninsular India; Ganga 1 and 101
for the Indo-Gangetic plains
evolved after crossbreeding be-
tween the local and the U.S.
varieties have become extremely
popular with the peasants. The
institute is unable to meet the
entire demand for better seeds.

As against the average national

yield of 7.5 maunds per acre, the j

hybrid maize produces up to 12U
maunds. The farmers, . who were
taken round the institute s experi-
mental farms, showed keen in-
terest in the various hybrids
grown there rangin from the
popcorn varieties of the Himalayan
regions to the high yielding Ganga

10The sorghum and forage cul-
tures also show great promise, a
large varietv of seeds for experi-
mentation has been imported from
the U.S. with the assistance of the
Rockfeller Foundation. Thelm -
proved Ghana"™ variety of bajra
is the product of intensive breed-
ing' work carried out for severa®
years in materials introduced from
Ghana. In addition to yielding 23
.per cent more grain as compared
Ito the best local variety, it is asso-
ciated with bigger and more com-
pact heads. It takes only 40 days
Ito flower.

The hybrid jowars have been
developed from male sterile stocks
obtained from the U.S Attempt
at present are directed towards
hreedinc hybrids which are white
seeded and tend towards pearli-
ness If such hybrids can outy’e'4
the locals, they will be preférred
by the farmer in areas where
jyellow and chalky seeded varieties
are grown. Large auantit.es of
hybrids have been d'~tibuted m
different regions to identify the
I'most promising one tor large s
terling and release

New jute hybrid
to raise output

By our Special Correspondent
| New Delhi, Oct. 4—After 58
years of research, the Indian Agri-
icultural Research Institute has
i found the answer to the problem
10of increasing jute production with-
out extension of the area under
cultivation.

A new hybrid jute fibre has
been evolved by cross breeding
Tossa with white fibre. It has the
quality of the Tossa fibre and the
adaptability of the white variety
and its yield is nearly twice that
of the ordinary fibre.

The white fibre accounts for
nearly 60 per cent of the total
area under jute cultivation in the
country. It is proposed to intro-
duce the hybrid variety first in
West Bengal. Its extension to
other jute-growing States will de-
pend upon the results of the field
trials
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INDIAN AGRICULTURE
HAS BRIGHT FUTURE

. A.R.l. De

velops New

Strains Of Grain

By A Staff Reportet

A Thit to the experimental farm*
of the Indian Agricultural Research
Institute at Pusa inspires confidence

in the future of agriculture in the
country.
In just over a decade, the Botanv

Division of the institute has achieved
encouraging results. The emphasis- is,

of course, on hybridization, the latest
trend in agriculture. Groups of far-
mers and newsmen, who were taken
round the farms on Thursday, were
impressed by the tremendous possibi-
lities of increasing the yield per acre
of various foodgrains through the use
of new varieties of seeds developed
by Indian scientists in collaboration
with foreign experts.

The most rewarding research has
been in the field of maize breeding.
Through painstaking experimentation,
the institute has developed four supe-
rior maize hybrids the seeds of which
have already been distributed all over
the country for cultivation. Pride of
place goes to Ganga Hybrid Makka
101 Which has given a yield of 90 to
I'M qids. per acre as against the ave-
rage yield of 7.5 mds. per acre under
ordinary conditions and 24.2 mds. per
acre by the use of fertilisers. Ranjit
Hybrid Makka is the next best, yield-
ing 80 to 90 mds. per acre. The other
seeds developed are Deccan Hybrid
Makka and Ganga Hybrid Makka 1.
While the Ganga hybrids are suited
for the Indo-Gangetic plains, Ranjit
Hybrid .is meant for southern Rajas-
than. Gujarat and Maharashtra and
Decchan Hybrid for regions in th*
south.

"These hybrids have some attractive
feature-. ITie grain is hard which the
Indian Farmer likes. Another advan-
tage is that they yield more fodder
because unlike the ordinary variety the
stalk of these breeds is still green at
the time of harvesting.

POPULARITY WITH FARMERS

Judging from the demand, these
hybrids have become extremely popu-
lar. 1last year the institute produced
6.000 Ib. of these hybrid seeds which
“ere all sold out. This year the pro-
:ductiot) ‘is expected to be 24,000 Ib.—
Ifno&]gh to cultivate two lakh acres of
!land.

Research is going on for still better
maize hybrids. As many as 160 other
hybrids are under test. The scientists
st the institute are also conscious of
the demands of industry. They have
i developed soft, white-grained hybrids

miitable for the production of s'tarch,
J pharmaceutics, cosmetics and confec-
J tionely.

Be-ides, the scientists have also suc-
‘ceeded in producing a variety of
I popcofn. Though not of the best qua-

Sweet varieties imported from the

.S.A. have -been crossed with the

digenous  varieties to produce the

eet hybrid.

(3

The latest achievement, however, is
the development of the "Improved *
Ghana” variety of bajra, named after
the country from where the >parents
of the breed were imported. This h j
not a hybrid as it has been developed j
through open pollination. The average !
vield of this variety is 20 mds. pr j
acre. 23 per cent, more than the yield
; of the local variety. The heads are!
«twice as big astof the local varictvl

i?nd its grains contain 12 to 14 perl
icent protein. The hrged. which can
jcrow in soil of low as well high

rt-rtility. takes onlj_40 days to Rower
In the Kanihawala Block fanners have
already taken to this variety. Though
hybrids of bajra are being developed.
a strain has not been developed so far
for large-scale cultivation.

Similarly, promising hybrids of jowa'
are also being developed for distribu- »
tion. A new hybrid, the result of ¢
crossing between the U.S. variety and !
Indian breeds, has given a yield of as
much as 4,000 Ib. per acre as against
the average Indian production of 300
Ib. per acre. More than 4.000 types
of Indian and exptic iowar have been
collected for hybridization at the farm.
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A visit to the experimental farm* e

of the Indian Agricultural Research Scientists of the Pusa
Institute at Pusa inspires confidence

in the fut + aaviculture in - th Institute in the capital
n e Tuture ofT agriculture In e i ie-
country. havejust evolved new varie

In just over a decade, the Botanv' ties of millets and maize.
Division of the institute has achieved These hybrid strains, when
encouraging results. The emphasis- is, P adopted on a Widé scale

will play a big part in
the vital task of increas-
ing our food output.

The Indian Agricultural
Research Institute, (to
give the full name of the
Pusa Institute) has done
extensive work on breed-
ing new varieties of cereals.
Some time ago (May 27
issue) Yojana carried a
brief account of the re-
search done in wheat. The
Institute is now happy to
have developed varieties of
jowar, bajra and maize
which will prove a boon
to our farmers.

The Seed of Plenty

Pusa Research
Yields New
Varieties

Hybrid Jowar, Bajra, Maize

Jowar (Sorghum vulgare) is the second most Visiting the farm attached to the 1ARI early Pictures :
important food crop of the country in terms in October, | had a glimpse of the hybrid maizes Shivaram Singh
of area, next only to rice. In terms of quantity  ready for harvest. The plants were tall, the cobs Text:
wheat and jowar have a neck-and-neck race.  bigger and the grains more compact. | gathered Kali Biswas

Favourite of the Marathas, jowar, although
called a coarse grain, is also popular with
peasants in many other parts of the country. In
1961-62, it was grown in 43 million acres, the
production being 7.7 million tons.

that four varieties suitable for different parts

By crossing a U.S. variety with Indian strains
I.LA.R.l., has now developed hybrid jowar.
Though the plants are somewhat shorter they
bear bigger heads with larger grains. The yield
from these varieties is 50 maunds per acre or
double that producedfrom the best of the familiar
varieties.

Maize was first introduced into our country
from America about three centuries ago. Though
as a food crop it comes after
rice, jowar, wheat and bajra, it
is the staple food of a large
number of people particularly
in the hilly areas. The pro-
duction in 1961-62 was nearly
4 million tons of grain, the
average land under the crop
being about 11 million acres.

as ®Con acre
die Average Indian production dl SQU
Ib. per acre. More than 4.000 type-,
of Indian and erotic jowar have been
collected for hybridization at the. farm.



had been sown only in August.
The grains of ‘Improved Ghana’
are bold and compact and contain
14 per cent protein. The average
yield of this hybrid is 25 to 30
maunds per acre as against 10 to
12 maunds from local varieties.

Seeds of the hybrid strains of
maize, jowar and bajra will be
multiplied on a large scale for dis-
tribution by the National Seeds
Corporation being set up by the
Government.

Those who are interested in the
improved strains may get the seeds
from the Head of the Botany Divi-
sion, Indian Agricultural Research
Institute, New Delhi.

The activities of the Institute are
not confined to evolving new cereal
varieties. The welfare of cattle being
intimately related to our agricultural
prosperity, it carries out research
in fodder also.

One of the new fodder grasses in
the country is Napier or Elephant
grass(Pennisetumperpureum), a South
African variety introduced some
years ago. By crossing bajra with
Napier grass the Institute has now
produced a new variety called “Pusa
Giant Napier”. This hybrid is six
to seven feet high and yields 254,000
pounds per acre as against 123,000
pounds that the ordinary Napier
grass yields. The Pusa Giant also
contains about 50 per cent more
protein and 16 per cent more sugar
than Napier grass.

Monday, February 11,

Indian vice-president
of Genetics Congress

of the country had been evolved and released
for cultivation. They are: Ganga Hybrid Makka
101 and Ganga Hybrid Makka-1 for the
northern plains, Ranjit Hybrid Makka for
southern Rajasthan, Gujarat and Maharashtra
and Deccan Hybrid Makka for the peninsular
parts. Ganga 101 yields as much as 50 maunds
per acre with the aid of fertilisers as against
only 30 maunds per acre from KT 41—the
best local strain produced so far. The hybrids
also produce more fodder. A white grain variety,
rich in starch, has also been grown at the
Institute. It will have industrial uses.

Bajra (Pennisetum typhoideum), which isan-
other of the important crops of the country,
is a native of Africa. It is now grown in all
mparts of India except Assam. The average annual
area under bajra is about 27 million acres, the
production in 1961-62 being 3.5 million tons
of grain. The Institute has now released a new
variety of bajra called ‘Improved Ghana’. It
is an early variety and takes only 80 days to
grow. The crop which was ready for harvest in
the Institute’s fields in the first week of October

The photographs show
{top, from left to right)
a general view of hybrid
jowar grown in IARI
fields, thejowar earheads
from a closer range and
a full grown Makka
Ganga 1 being examin-
ed. (Bottom, extreme
left) a view of the Pusa
Giant Napier grass and
{left) the compact ear-
heads of hybrid bajra
“Improved Ghana".

The Hindustan Times

By a Staff Correspondent

New Delhi, Feb. 10—Dr M. S
Swaminathan, head of the Botany
Division in the Indian Agricultural
Research Institute, has been select- ;

1963

ed as a vice-president of the Inter-
national Congress of Genetics to
be held in September at Scheven- |
ingen, the Netherlands.
This is the first time that an In-
«dian geneticist has won this recog-
i nitlon.

X
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aqtqgqqfqt qtqqt qq gft
gfqt J qJlr-qJr fgqqt
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tifqt q2qq fq™r, qqtqq  qfqrqT | 1 ~qf-qqf qqf qT q T§ qiq |
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: A A A A : A sren™gr JjfArt %
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qq'q q*Rr: N 5ftTRB.T, qq qrqgrfqqg; fqqqr qqrgq  grat-qjqt~  TTqg Jr " qtaq gr gprq ~ 1) qqTTgf tm)
qf teqqq.qt.\9 Jfa? ArqTqff, qqlrgqrgr fTTq gigr® Iqti 1 Tft fqOT tm) qrg gR?fr Tft'
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Genetical changes
Gamma radiation to
wheat variety interest farmers
who visited Pusa Institute on
Wednesday.

induced by
improve a

Farmers day at

PUSA OBSERVED

our Own Correspondent

SAMASTIPUR, Mar. o:
farmers Day was observed
the Botanical sub-station,

) deErt¥a Prraities

th the object of the func

Inaugurating the function
r J.C. Mathur I.C.S., Commi

oner of Tirhut Division said
at Pusa Institute was doing
lormous research work. For
. better propagation of the
ihievements of the research
was very essential that me
timers should oftenly attend
te botanical station. The need
: the hour was to give a
radical shape to the reseat-
a work he added.

Other speakers includedDr.
aligram Singh und Mr.
tandkishore Singh. The far-
mers were taken round the
iotanical farm.

An exhibition of the pro-
lucts of the botanical station
vas a kpecial feature.

Farmers keen on new
cron techniques

Bv a Staff Correspondent

New Delhi. March 6--About 120
farmers, from five Community
Development blocks around the
Capital, today moved about in the
test fields ~of Pusa Institutes
botany division keenly examining
the new varieties develope
through research, =

The occasion for the visit »as
a “field day" organized by the
Botanv, Department to démons-
trate ta&he cultivators the results
obtained in crop improvement and
to introduce them to new varie-
ties. ’

Coriander, saunf and linseed
that have been adapted for culti-

vation in Delhi
much attention.

Fodder crops like the Egyptian
clover and Pusa giant Napier,
which have a high vield. evoked
much interest among the farmers,
who are perpetually faced with
fodder shortage. . i

The hvbrid ‘maize-wheat rotation
which has been Proved to be the
most productive form of crop rota-
tion. with yields of 30 mds per acre
of wheat and 70 mds of maize gram
from the same field, was explain-
ed to the farmers

climate attracted

. fore,

The Hindustan Times

tion of visitors was one in which
experiments were being made to
assess the possibilities of the
sunflower as a source of oilseeds,
beetroots for sugar extraction, and
oats as_a bhreakfast food, Oats
grown in this country being only
St for fodder, porridge meal Is
imported and Indian manufactur-
ers are on the lookout for Indian
oats suitable for the breakfast
table such as the varietg grown
here on an experimental basis. Its
vield per acre is claimed to be
30% more than wheat and prices
are comparable, while the nutri-
tive value of oats Is much higher,
including its straw.

The efforts of the botany students
of the Institute, to do their
bit during the national emergency
could be seen in their seed mul-
tiplication two-acre plot on which
they grow the three varieties of
the IARI's approved, wheat seeds.
This they do in their spare time
without assistance from the staff
or the labourers of the Institute.

Metal pipes to hold tents were
being fitted aiong the field devot-
ed to the studg of the three kinds
of rusts thai blight crops in this
country. Under the tents humid-
ity will be created under control-
led conditions for the germination
of rusts.

Opposite, the horticulture lot
produced a splash of colour. Here
mutation studies are under way
for the benefit of the horticultur-
ist in this country, who until now
has imported new species from
abroad. Efforts put in here, there-
are expected to save foreign
exchange.

A spiral of smoke from the oeen-
air kitchen set up behind a trailer
towed by a tractor was a pleasant
surprise, especially for the foreign
visitors who got "busy with their
cameras photographing the couple
of village women cooking chap-
pattis and rotis. . But for the
paper plates serviettes, the neatly
tied little bags of flour, the “coke”
bottles and the women students
of the Institute, it could have been
a village scene.
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THE STATE

| FMA—%I? MAI‘R?H_'l_%g -

Dr R. L. Paliwal, senior maize breeder of the Indian Agricultural Research Institute, listens to a
query by a visitor at the “Field Day” exhibition of the Botany Division of the Institute on

Wednesday,

1 INCREASING YIELD
AND VARIETY

lLA.R.l. Experiments On
Display On Field Day

ISITORS, including foreign agriculture scientists,
V tramped through experimental fields of new wheat,
barley, oats, linseed, berseem (Egyptian cloves), ajwain,
coriander and other crops to find waiting for them, at the
end of the hike, an agricultural display at the "Field Day”
on Wednesday of the Indian Agricultural Research Insti-
tute.

The visitors were shown a —--——--
variant of berseem developed by
the Institute to meet the fodder
needs of this country. The per
acre yield of this variety is con-
siderably higher than the green
fodder generally sown at present.

It grows prolifically durqu the
summer months when the fodder
scarcity is at its height and is
extremely responsive to fertiliziKfs
and is, "therefore, a better cash
crop than sugarcane, the per acre
return being Rs 2,000 as compared
with the average of Rs 1,500 fetch-
ed by cane.

At the mutation garden could
be seen the results of the mani-
pulation now possible for the agri-
cultural scientist using the new
tools of radiation and X-ray. Here
were ears of corn shorn of their
beards, others to which beards
had been added, ears with grains
increased or decreased, the shape
of grains changed, stalks shorten-
ed or lengthened. resistance to
disease, response io fertilizers, and
chemical content improved.

A plot which attracted the atten-



A n agriculturist who feels his

fellow-farmers can do much
for the nation during the Emergency
is Bikram Singh. He comes from
Chobla, a village in the Jani block of
Meerut district in Uttar Pradesh. He
owns about two acres of land.
Though employed in the Mines and
Fuel Ministry in the capital he goes to
his village, about 60 miles away,
every week and spends his time in
his small farm. Even though his
farm is run by his two younger
brothers Jai Dhrat (37) and Dharm
%ir (33) he is there to help and guide
em.

Always on the look-out for new
ideas, Bikram Singh grew hybrid
maize for the first time in 1961. The
results were encouraging. Last year
he cultivated the crop (Ganga 101

variety) for the second time on a
two-bigha plot and the yield was
18 maunds of grain, an achievement
which made some of his neighbours
sit up and take notice.

I saw two specimens of cobs that
Bikram Singh had grown and they were
big and full and compact. For his
work, Bikram Singh won a prize at the
agriculture section at the Nauchandi
Mela. “But they didn’t award me
any certificate, you know. Instead,
they gave me thalis and vessels,”
said Bikram Singh with a smile.

Bikram Singh wanted to follow
up his success. With the help of the
Indian Council of Agricultural Re-
search he managed to get 24 Ib. of

and Jaggan Singh and Ram Charan
Singh of village Dhanauri in Morada-
bad district.

Jaswant Singh owns three plots
measuring three bighas. He had
watched the results of first experi-
ment. Last year he also raised maize
and applied two maunds of ammo-
nium sulphate and 112 Ib. of super
phosphate. The first two plots were
sown on June 24 and the third on July
10. The first and the third plots yiel-
ded crop after three months and the
second after two months and a
half. The yield was seven maunds
per bigha or 35 maunds per acre.
This was his first cultivation of
maize.

FROM PUSA
TO MEERUT

an even better variety of hybrid
maize (Ganga 101) from the co-
operative seed farm, Ludhiana, in
April 1962. He applied two maunds
of ammonium sulphate and 112 Ib.
of super phosphate to his two bighas
and sowed the seed on June 24. The
crop was ready three months later,
yielding nine maunds (grain) per
bigha (as against three maunds
normally) or 45 maunds per acre.
Even his first experience had been so
encouraging that Bikram Singh felt
like sharing it with other farmers.
This he promptly proceeded to do
He gave demonstration at three
places explaining to the farmers
how they could increase the yield of
maize. Among those interested were
Jaswant Singh, a farmer of Chobla,

Jaggan Singh brothers own two
bighas of land. They applied two
maunds of ammonium  sulphate
only. The crop was ready after
three months, yielding 11| maunds
(cobs) per bigha or 57 maunds per
acre.

“What do you think is responsible
for this high yield ? Do you attribute
it wholly to the use of improved seed
and fertilisers?”

“Not exactly. Crop rotation is an
equally important factor. For instan-
ce, after harvesting the rabi crop the
field was irrigated and five to six
cartloads of farmyard manure were
mixed with the soil. Then lobia or
cowpea was sown. After lobia was

Left corner: PROTAGONIST of this story. Below: WITH ideas he

combines power



Farm EXxperts Have
Glimpse Of

A COLT grows in Chobla

taken out, the soil became ready
for growing maize, for it became rich
in nitrogen. Moreover, this lobia
fetched me Rs. 23 which | spent for
fertilisers. Crop rotation is the best
method ofobtaining maximum result.
Of course, there are other things
also, such as line sowing, application
of both ammonium sulphate and
superphosphate, and sowing at the
proper time.”

“And what about irrigation?”

“Of course that is essential. In
fact, those who depend on canal
water alone can hardly expect good
results. If 1 have been successful it is
because of my assured irrigation
water from the tube-well. Farmers
who have followed my example
also have bullock-drawn Persian
wheels.”

Farming is a passion with Bikram
Singh rather than a mere pur-
suit. Realising the importance of
power, he took out a connection in
1957 and began running a rice-
hulling machine. In 1959 he got a
tube-well installed for irrigating his
fields. Now he uses power alternately
and runs four different machines for
grinding flour, hulling rice, cutting
chaff, sharpening knives and also
carding cotton. In fact Bikram Singh
wants to start some small-scale
industry, and has applied to the
State Director of Industries.  The
site has been inspected although there
hasn’t been progress since.

Bikram Singh’s activities are not
confined to cereal-growing or small
industry only. He alsohas an orchard.

Photographs: K. B.

Although only an acre in size he has
planted 20 Dussehri mango trees
which he bought from the State
Agriculture Department and 15 of
desi varieties. The trees were in
flower when 1 visited Chobla. Be-
sides, there are guava, papaya,
chikoo and amla trees. What im-
pressed me most was the sugarcane
(C0419) and wheat (NB824) varieties
he had grown in his orchard. The
sugarcane stalks were thick and rose
more than seven feet in height. The
growth of wheat crop was also
vigorous. An orchard, Bikram Singh
said, involved labour and had an
assured income. “1 sell the mangoes. |
also make mango grafts and sell
them for Rs. 3 each. In 1961 | had
an income of Rs. 300. After ten
years | expect Rs. 2,000 from my
garden.”

Bikram Singh tries out new ideas.
He is not enamoured, however,
of poultry farming as “it involves
risks”. He took me to the other side
of his orchard and showed me two
little creatures which 1 had little
expected in an orchard. A pair of
colts frisking in the open yard! *I
bought the pair for Rs. 22. One was
a month old and the other was only
24 days when | bought them. They
have grown on goat’s milk and farm
waste. They are now worth Rs. 90.”
What did he propose to do with these
creatures? He might use them for
his own cart or sell them later at a
higher price, he said.

Bikram Singh’s holding is not
big. What he has in imagination and
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enthusiasm. “l keep in touch with
the agricultural officials”, he said,
“and take their advice on the latest
methods of cultivation. And | also
encourage fellow-farmers to follow
my example.”

Farmers are now required to
produce more food grains. What do
they require for this purpose? Have
adequate steps been taken to meet
their needs? Not at least in Chobla.
Pointing to a canal nearby a farmer
told me, “This is the main distri-
butary, known as the Timakia Raj-
baha. On its water depends the
cultivation of thousands of acres of
land. Now, do you find any drop of
water in it?” As far as | could see,
the canal was dry. In fact the canal
presented a striking contrast. On
one side the fields cried out for water.
On the other side, the side on which
| stood, lay the fertile land of Bikram
Singh. Said Bikram Singh, “Farmers
are prepared to do anything for in-
creasing the yield. They are ready to
follow the example of successful
farmers. But they are poor. They
cant all afford to have tube-wells.
They want irrigation water. Give
them what they need and watch the
results.” As another farmer com-
mented, how good it would be if the
people of the Irrigation and Agri-
culture Departments saw eye to eye!

/ Scientific Match

Makers Who Work
for Plenty

They are right. Irrigation remains
a problem. But it is not the
only problem. There is considerable
scope for irrigated lands to keep
increasing their yields. Bikram Singh
is just one example of how this can
be done. True, he has a tube-well
to water his fields at the right time,
but he could not have produced
nine maunds of maize per bigha
had he not used improved seeds.
The hybrid maize he raised was
evolved at the Botany Division of
the Indian Agricultural Research
Institute (IAR1), Pusa, and released
for cultivation.

Several varieties of hybrid wheat,
jowar, bajra and fodder grass have
already been evolved at IARI (see
Yojana of May 27, 1962 and October
28, 1962) and the Institute is continu-
ing this work so that farmers can
have many more varieties to choose
from, to suit different soil and cli-
matic conditions. By subjecting seeds



to atomic radiation in the Gamma
Garden of the Institute (Yojana
November 12, 1961) and adopting
other methods of variation, the IARI
scientists have just announced the
evolution of 14 new varieties. They
answer a number of requirements—
high yield, high protein content,
resistance to rust disease, etc. Some
of the varieties mature earlier, while
others are suitable for late sowing.
The Institute has also tried out a
maize-wheat rotation pattern which
is expected to produce 40 maunds of
wheat per acre.

When used extensively these varie-
ties will substantially increase wheat
production in the country.

The Institute organised a Farmers’
Day early in March and | was happy
to see hundreds of farmers flock
to the place to view the wonder
wheats. They came from Daryapur,
Outandi, Boana, Putkalan, Narela
and several other villages around
Delhi. Research scientists led by
Dr S. P. Kohli, the Institute’s Wheat
Breeder, and Mr Amir Singh, Seed
Testing Officer, explained to them the
characteristics of each variety. The
farmers moved round the fields and
subjected the crop to expert scrutiny.
Later they filled in a questionnaire
supplied to them. The questions
were simple: (1) Which variety did
the farmer like and why? (2) What
would be his estimate of approxi-
mate yield of each variety? and (3)
Was there any aspect of a given
variety he did not like?

In true peasant manner, the farmers
expressed their scepticism and signi-
fied their approbation only after
their questions had been satisfactorily
answered. Some felt the ear-heads,
counted the grains and measured
the height of the plants. A few
examined the size and shape of each
grain. Not all could take an imme-
diate decision. “l like NP-824",
He comes from
Boana, six miles from Delhi, and
owns eight acres of land. After
some time he said, “No, not NP-
824. 1 have finally selected NP-830.”
What was the reason? “The ear-
head of NP-830 is longer and contains
as many as 20 to 22 grains in a single
row’, he replied. “Moreover”,
observed Dharma, with the unmis-
takable look of a seasoned farmer,

said Mammon.

MAMMON of Boana village, intent
on knowing more about the new
wheat. (Left) Dr. S.P. Kohli and Amir
Singh explaining how to fill in the
guestionnaire

“this variety is good for late sowing.
My fields get flooded during the
monsoon. This crop might give
me better results.”

A man thoroughly impressed was
Pob Singh. He comes from Put-
kalan, nine miles from Delhi. He
has 35 bighas of land where he grows
wheat, chana, jowar and bajra.
“l get only 3 to 4 maunds of wheat
per bigha”, he said, “let me try all
these varieties and increase the
yield”.

Those who came to see the wheat
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POB SINGH, an old farmer from
Putkalan  Photographs: T.S.N.

saw many other crops also—such as
Bersheem or Egyptian clover, used
mainly as fodder in north India.
Two new varieties (T-526 and T-
724) have been evolved which yield
30 to 40 per cent more green matter.
Two varieties of oats also attracted
attention. Among other crops demon-
strated were new varieties of linseed,
barley, coriander, fennel and ajawain
as well as hybrid maize and bajra.

It normally takes some time before
the extension agency can introduce
the new varieties in the field in the
various parts of the country. But
interested farmers are welcome to
write to the Botany Division of IARI
directly.

Kali Biswas

PROGRAMME ON THE
FERTILISER FRONT

T ne Fertiliser Corporation of India
1 signed a contract for Rs 11.9
crore with a group of Japanese firms
for setting up a fertiliser factory at
Gorakhpur, U.P., out of Japanese
yen credit. The factory will start
production in 1967.

A fertiliser factory has gone into
production at Magarwara in Unnao
district, U.P. It will produce 60,000
tons of superphosphate a year and
50 tons of sulphuric acid a day.

A private fertiliser factory, with a
capacity of 52,000 tons of ammonium
sulphate per year, has started pro-
duction at Ennore near Madras.



Farm EXxperts Have
Glimpse Of
‘Brave New

By A Staff Reporter

Scientists at the Indian Agriculture
Research Institute let a group of
farm experts on Wednesday into the
mysteries of their “brave new world”.

As in Aldous Huxley's fantasy, they
waxed eloquent on mutations, fertility,
sterilisation and stability.  They are
engaged, like Mr. Huxley's chaiaclers,

in producing new breeds and at a
faster pace.

Their brave new world, however,
is not peopled by human beings; it
consists of crops and plants.

In the extensive farm land behind
the Botany Division of the institute,
the scientists have successfully  pro-
duced new and better varieties of
wheat, barley, fodder and other crops.

WITHIN THREE YEARS

In respect of wheat they have creat-
ed within three years species which
nature takes thousands of years to
produce. They have been able to do
so by using gamma rays from the
radio-active cobalt source installed at
the 1AR1 Gamma Garden.

Among the varieties is a “mutation

garden” wheat  species, ‘sphaerococ-
cum’, which was cultivated in the
Indian sub-continent  during  the

Mohenjo Daro civilisation.

A wheat variety fNP 836), pro-
duced through the mutation breed-
ing technique, has already been re-
leased  for cultivation in Bihar.
Several other ~mutations of good
grain quality and higher vyield are
on trial.

Experiments are also being conduct-
ed on maize-wheat rotation which is
described as one of the most pro-
ductive in the world. Here the maize
crop gives on an average 70 maunds
per acre and wheat crop 30 maunds.

The IAR1 scientists have also been
able to produce a number of superior
strains of barley possessing resistance
to disease and high vyielding poten-
tiality.

LOW AVERAGE YIELDS

Barley is used in the human diet
and in the malting and brewing in-
dustry. Diseases like rust, loose-smut,
covered smut and  helminthosporium
have hitherto been responsible for the
low average yields of the crop.

To reduce the import of milling
oats for preparing the breakfast food—
India imports 900 tons of oats every
year—a variety imported from Aus-
tralia has been successfully grown at
the institute. This is suitable for both
breakfast food and fodder. A &oob
crop is capable of vyielding up to 60
maunds of whole oats and 400 maunds
of green fodder per acre.

In linseed new varieties have been
created to withstand attacks by di-
seases like rust and wilt. The breeding
of varieties for disease resistance was
started for the first time in India
at the institute by crossing high vyield-
ing local types with disease resistant
1foreign varieiies received from Aus-
tralia and the U.S.A.

FODDER SHORTAGE

To solve the perennial problem
of fodder shortage IARI scientists
have developed the Pusa giant napier
and gian berseem.

The former is a cross between culti-
vated bajra and napier or elephant
grass. It is a perennial crop, propa-
gated by root slips or stem cuttings.
Under proper manuring and irrigation

it yields 300,000 Ib. green  fodder
per acre.
It grows practically all the yeat

round except in November, December
and January. As a commercial cash
crop it can yield a better profit (Rs.
2.500 per acre)' than sugarcane (Rs.
1.500 per acre).

A scientist at the institute remarked
that this opened up a new avenue
for the development of the dairy in-
dustry in the country.

Giant berseem is a new foddet
legume developed at the institute. Ber-
seem or Egyptian clover has, since
its introduction in India in 1904,
established itself as the main winter
fodder crop in irrigated tracts of
North India.

The emergency has been responsi-
ble for the creation of a “students’
plot” for seed multiplication. Here
everything is done by students of- the
| institute.
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DOUBLE-YIELD JOWAR
HYBRIDS FOR FARMERS

Successful Experiments By

.C.AR.

BY A STAFF REPORTER

YBRIDS of Indian and

H

American origin will be

shortly introduced all over the country to increase

the per-acre yield of sorghum (jowar) by over 100%.

These hybrids have been develop-
ed by the Indian Council of Agri-
cultural Research under a scheme
financed by the Rockefeller Found-
ation and the all-India programme

is being co-ordinated y the
Botany Divisidn of the Indian
Agricultural Research Institute.

Jowar is a self-pollinating plant
—that is. it has both male and
female elements in the plant itself.
It is, therefore, a highly inbred
family, which, by successive
marriages into the same stock, is
denied the opportunity of acquir-
ing more desirable characteristics.

ft was felt however, that the
iowar’s yield capacity could be
improved. Consequently the Indian
Council of Agricultural Research
constituted an ad hoc committee
in 1960 to improve jowar yields
through the development of high-
yielding hybrids.

The committee recommended
utilization of an American sorghum
known as Kafir 60. This, like other
sorghums, has both male and
female elements, but the male
element is sterile. It grows well
under Indian conditions and was
therefore selected for the hybrid
sorghum project

A LONG SEARCH

This entailed a protracted and
systematic search for a male
partner for Kafir 60. In the search
the differences between the uses
of sorghum in the USA and India
had to be kept in mind. In America
sorghum seeds are used as cattle
feed; its grain quality is therefore
not as good as jowar’s. In India
the grain is used for human con-
sumption while the stalk is used
as fodder. The search, therefore,
had to be confined to such male

partners as were capable of pro-
ducing progeny capable of yield-
ing grain of acceptable quality
and straw comparable with exist-
ing jowars.

The search started in 1960 with
about 7,000 male specimens. After
two years’ study it was recognized
that only about a 100 male parents
could yield a potential hybrid of
acceptable quality. These males
were crossed with the female
sterile parent. The resulting
hybrids were tested along with
the local improved varieties in all
the jowar-growing States in 1962.
The results were highly encourag-
ing.

Finally, on the basis of these
results. 12 hybrids, found suitable
in most respects, were chosen for
further large-scale  experiments.
On the basis of the tests, hybrid
%owars will now be released to
armers, in the summer season in
Madras and Andhra Pradesh and
for the rest of the country for the
rabi sowing in a few months’ time.

The improved seeds have record-
ed a yield of as much as 6,000 Ib
per acre under favourable con-
ditions. The average per-acre gield
of jowar is 300 to 700 Ib. Hybrids
can, therefore, substantially in-
crease the per-acre yield. The
National Seed Corporation will
take up the multiplication and
distribution of the hybrid jowar
seeds.

Tailor-made for the
jowar hybrid is expected to be
Bopular in Madras, Andhra

radesh, Mysore, Maharashtra.
Madhya Pradesh, Gujufat and
parts = of Rajasthan and Uttar
Pradesh. About 42 million apres
are under the crop.
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Uncertain

A research worker examining

stalks of the new variety of

wheat developed at the Indian

Council of Ag;lcultural Research
arm.

Better wheat
through

radiation

By a Staff Correspondent
New Delhi. March 14—Several
“bearded” radiation-induced Zarie-
ties of wheat have been developed
at the Botanl){ Division of the 'In-
u

dian Agricultural Research Insti-
tute.
The botanists at the institute

have been able to grow bristles on
the low-yielding varieties of wheat
with the help of X-Rays. They ex-
pect a five to 10 per cent increase
in the annual yield from these
varieties.

Farmers as well students today
thronged the r9=""+0h fni-ms n* tt»
Institute_on the Field Day” of the
Botany Division. Besides tne *.adia-
tion-induced varieties, scores of

Inew types of plants were on dis-

iplay-

P I¥| co-operation with the Rocke-
feller Foundation the Institute has
launched an ambitious programme
of wheat breeding_for a high fer-
tilizer response "The Institute is
cross-breeding_the Sonora 63 and
Sonora 6: varieties ol wheat with
indigenous ones.

\

political futiir

New wheat, maize strains
v Will boost production

I By a Staff Correspondent !wheat and maize, being grown
New Delhi. Jan. 6—Intensifica- under observation in the Botany
tion of agricultural production by !Division of the Pusn Institute for
crop rotation with improved varie- ;the last three years, have respond-
ties of wheat and hybrid maize 'ed well to inténsive cultivation in
has been recommended to cultiva- irrigated fields.

tOEB by the Indian Agricultural _ Improved varieties of bajra and
Research Institute. jowar  specially ~developed for
The new high-yield strains of Intensive cultivation in rotation

with wheat or paddy, are reconn-
imended by agricultural experts to
Iboost production from the next
Icrop.

The wheat varieties NP 718 and
NP 836 are deemed suitable for
growing in rotation with paddy.
By choosing a judicious combina-
ition of specified strains and adopt-
ming timely cultural and manuring
|Bract|ces .the yield of cereals can
e greatly increased, experts say.

Hybrid maize seeds are available ’
-trom the National Seed Corpora-
tion in Krishi_Bhavan. Wheat seeds
imtae/ be obtained from the Insti-
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he Exhibition of Recent Artis
led in New Delhi on Tuesda
h Vanghan; (middle) Worn
.chards; and (bottom) Tham

Lithographsshol

exhibits btrikin;
By Our Art Critic

NEW DELHI, Oct 1—The E
tish High Commissioner, Sir P

}I\-,\Cﬁ Gore-Booth, opened this even
ries an exhibition ~ of lithographs

contemporary British artists £
art publications at the Fine A
Gallery.

The exhibits comprise prints
artists working in a variety
sttyles covering almost all sha
of modern movement, illustrat
as many  possible variations
the medium as lithography
capable of.
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Wild i

A lot 1
goul

By Our i

T HE view that plenty of
to provide succulent
pressed by Mr. F. C. Badlr
logical Park Council, at th
inaugural function today <
the Ninth Wild Life Weel

The function was held in tt
Delhi Zoological Park, where flin
on wild life will be screened fi
the zoo visitors every evening ti
October 7.

The films have been loaned |
the Governments of the U-S. ar

Rn&d&

While other speakers at the fum
tion including Dr. Bam Subhs
Singh, Minister for Agricultur
stressed the need for preserving wi
life in the country, Mr. Badhwi
isaid that immediate steps shou
mbe taken to curb the activities
I'wealthy poachers who freglent
Vindulged in the luxury of Killli
game out of season.

He said that both luxury hote
and discriminating eaters were re
ponsible for large-scale massacre
precious wild life.

Game farms

He suggested the opening of gan
farms in different parts of the corn

try tﬁfob'(ge’(,i I\)ﬁ?rf—?&f‘ varieties i



DWARF WITH HIGH
WHEAT YIELD

Mexican Varieties Grown
At Research Institute

BY A STAFF REPORTER

Some outstanding varieties of Mexican wheat—dwarfs
but with vyields as high as 6,000 Ib per acre—grown
successfully for the first time in India, were shown to
visitors at the Indian Agricultural Research Institute, in
New Delhi on its Field Day on Saturday.

The short stature of the planti ®— ——-meoemeemv
is a distinct advantage under | 1
high fertility conditions because |
stems do nof “lodge”, that is bend
and_break, as_easily as do the tall
Indian varieties. “The Mexican <
Dwarf, as it is called in the In-
stitute. is also immune from
fungus diseases like ‘rust’ to
which Indian varieties are parti-
cularly susceptible.
The Institute hopes to  cross
the Mexican varieties with Indian
ones and _evjlve within a short
time hybrids "that will be a har-
monius blend of all the desirable
characteristics. For this purpose,
the Institute > growing no fewer
than 16 va(rjietiehs—four of tgem
Mexican an the rest India’s
best. Each is cultivated  under By Our Staff Reporter
40, 80 and 120 Ibs of nitrogenous NEW  DELHI. March 14—At
fertilizers. jPusa grow many a plant of hope.
Visitors also saw on the Insti- The case of Indian  agriculture,
tute's lush green research plot however, does seem to be an °n-
of some 80 acres, improved | tirely lost one.
varieties of barley, oats, oil plants The experimental ~ wheat and
and maize in different stages of other crops at the Botany Division
experimentation. Some were of the Indian Agricultural Re-
under nylon nets, some had their _search Institute here have nearly
grain in cellophane wrapping to ireached the fni<+*-y steer. arij f
prevent pollination . red-tape and inefficiency do not
There was a new sugarJbeet tmother their extension and up-
with a sugar content of "17.9%— plication India might come out of
the average sugarcane has only jits  agricultural — impasse  soon
12 per cent—and with less prone- enough. If Mexico with similar
n%s_s to Ic&lsgase and pesth trOUblﬁ- jsubtropical climate and traditional
-gasliercr?u a(itsgr%\?mthlinst ecc?t?nrttr- farm backwardness could come out
where therpe iS now no su arcane¥ jof the bog India might as  well
The ?dvanced.duse oE tecI nology Jmake an all-out effort.
was also in evidence. Development i
of bird-resistant “beards” in F\)/\/heat . Dwarfed variety
through radiation, for instance, India possesses the resource po-
and the doubling of the leaf area tential. A quarter of the total In-
of fodder crops through the use dian crop area under wheat culti-
of chemicals. ! vation (33  million acres), which
;has assured irrigation  facilities,
can be made to produce enough
Food to wipe out the current de-
ficit of the order of one sthird of
wV* > jE?rxijtst
developed
xBy £ Staff Correspondent
New Delhi, March ~14—Several

‘bearded radiation-induced varie-
I He s °f wheat have been developed
1 the Botany Division of the 1n-

" ASricultural Research Insti-

The botanists at me institute
the Inw*” S -e t0 grow bbist'es on
WIth e iergiol xaKges phavhsat
Pect, a five to 10 per cent increase

'varieties” ™81 vyield from

ivfiF~arsas well students today
thronged the research farms of the
S&tate « the Field Day of the

HomaAnde o100 Bfides {psrdad igf

e
new types Of plants A ere on d

fJin c°-°peretion with the Rocke-
feller Foundation the Institute h».

S & 1 breeding'for

indigenous one’s.11'5 °f Wheat w)th

"'S)

Mexican wheat under
cultivation at Pusa

the total Indian wheat production
Heavy use of fertilisers combined
with the available irrigation facili-
ties holds the promise.

The dwarfed variety of Mexican
wheat with plenty of beard or
bristles around the seeds has a
greater response towards fertiliser
inlake. Against the normal India),
wheat crop intake of about 3d
pounds of nitrogenous fertiliser per
acre’ the Mexican variety can ab-
sorb as much as 140 pounds of the
fertiliser per acre thereby increas-

“ S ttle Sield three to lour-fnid.
Sonora 63 and 64 are two of
£he many medium dwarfed and

warded varieties under experlm-n-
ta cultivation at the Pusa fields
which are likely to prove most ac-
ceptable to the Indian farmers.

They are neither too pygmy nor
too tall to he lodged (slapped
down) by gusty winds. Against

the normal Indian vyield of about
1.000 pounds per acre they promise
to yield over 5000 pounds of wheat
an ‘acre.
. Thp mln behind the promised
Jsbels Is Dr Norman E. Boriaug
of the Rockefeller Foundation
the USA. Tall, Creying and hand-
,some, he today walked through the
institute farms explaining to the
experts and the lay observers the
secrets of the crop plant which he

has, been tending to increasing
! rult'on the last ten years in
Mexico.

Farm worker

A farm hand coming from tne
little town of Cresco in the lowa
State of the US, he graduated
.rom Minnesota University in for-
estry Interest then shifted to
plant pathology and he worked as
a biochemist for some time. World
War H intervened and he was

ture °f b°th forestrv and agricul-

m ~e return of peace marked his
;coming back to agriculture when he
wined the Rockefeller Foundation's
iagricultural wing where he has
been working for the last 20 years
,he second half of this period
has brought him to his Mexican
success and he is happy not only
helPed Mpxico  tied
shortage . but equaIIP]/

rained a bunc
who
on

1
lhi f°?a I
happy for having

‘wmildUrtf  Mexlcan scientists
their pd. cover newer Pastures

iWhichftE- B WAT WS fieW  daV
today th PUSa Institutp celebrated

The Institute is also sowing oai-

jfnot wild, barley, Jewel ?b& a
add a "hole cange of Indian crop
ahd ,s conducting tx-

anmic"'\s-&J" .-‘ndl'gce mutgtions by
atomic radiation for greater quan?
titative and qualitative yields.



New Variety Of
Wheat Grown At
Pusa Institute

By A Staff Reporter

Scientists at the Indian Agri-
cultural Research Institute. Pusa,
New Delhi, have succeeded in
growing a variety of dwarf Mexi-
can wheat. The new research could
be an answer to the problem of
food shortage in the country.

On Saturday the scientists took
a party of newsmen round the in-
stitute's wheat fields to show the
new crop. The seeds were a gilt
from a renowned Mexican biolo-
gist, Dr. Bourlaugh, who had deve-
loped the dwarf wheat two years
ago. Dr. Bourlaugh was present at
the institute when the newsmen
were told of the new development.

The vyield from this variety of
wheat is between 5,000 and 6,000
Ib per acre. It can also stand
extreme weather condition better
man other varieties.

The “food scientist” from
Mexico was a very happy man on
Saturday. He has already succeed-
ed in helping the Mexican fanners
increase their foodgain yield by
300 per cent, by the use of new
strains of seed and intensive cul-
tivation. Now he eagerly looks
forward to the day when the Indian
farmer will enjoy the benefits ot
the "wheat gift” from Mexico.

Dr. M. S. Swaminathan. head
of the wheat development division,
told newsmen that the new dwarf
wheat was airmailed by the Rocke-
feller Foundation to India from
Mexico last rear. The freight
alone cost 53,000. The wheat turn-
ed out to be rare gift. Trial crops
were grown at various places in
the country. The wheat had shown
a “liking” for Indian soil.

Several radiation-induced varie-
ties of wheat had also been deve-
loped at the institute, he said.

| Award for

sclentists

NEW DELHI. March 24 (PTD j
—The Shanti Swarup Bhatnagar \
memorial awards for outstanding \
work in different scientific fields j
for the years 1960 to 1962 were 1

.announced here today.

- —

The awards, as approved by j
the governing body of the Coun-J
eil of Scientific and Industrial
Research, are :

1960 : Physical sciences—Dr. M
G. K. Menon: chemical sciences—
Dr. T. R. Govindachari: biological
sciences-—Prof  T. S. Sadasivan,
and engineering sciences—Shri
H. N. Sethna.

1961 :  Physical sciences—Prof
G N Ramachandran; chemical
sciences—Dr. (Smt.) Asima
Chatter]ee: hiological sciences—
Dr. M S. Swaminathan: medical
sciences—Dr. K K Xro'ra.

1962 : Chemical sciences—Dr. S
C. Bhattachar.va: engineering
sciences—Shri M M. Suri. Re-
commendations  for physical and
biological  sciences for the year

j will be made by the judging com-

mittee later.
The awards carry .a -cash prizel

lof- Rs 10.000 each;

Award* for
scientists

NEW DELHI, March 24 (PTH—
‘the Shanti Swarup Bhatnagar Me-
morial Awards for outstanding work
in different scientific disciplines for
the years 1960 to 1962 were an-
nounced here today.

The Awards, as apﬁroved by the
Governing Body of the Council or
Scientific and Industrial Rgsearch,
are: nE.

1960: Physical sciences — Dr. M.
G. K. Menon; Chemical sciences —
Dr, T, R. Govindachari; Biological

sciences — Prof T. S. Sadasivan,
and Engineering sciences — Mr H.
N. Sethna.

196Lr Physical sciences— Prof G.
NI itamacuar.aran, cnemical selen-
Dr (Mrs) Sima Chatterjee;
al sciences — Dr M. S. Swa-

ai

1962: Chemical sciences — Dr 3.
C. Bhattacharya and Engineering
sciences — Mr M. M. Surl, Re-
commendations for physical and
biological sciences for the year will
he made by the Judging Committee
later.

The Awards carry a cash prize of
R* 10,000 each. y
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COURSE IN SEED
TESTING

TRAINEES GIVEN

CERTIEICATES

Bv A Staff Reporter
gbout ?sfd -° edllcate culgvators
tha  importance ~ of usin
XOOd seed was emphasized by M
. D Pandit, Special Secretary in
the Ministry of Food and Agricul

Mr Pandit QAL Smiﬁéidaa’\c/vav
cfrl]?ca,'es to successful trainees
of the fourth course In seed test
mg and certification at the Indian

tUru Kesearch Institute
ging * ese jvorkin8 in various

. k and. research labora-
mgll u b?e extreme,v careful m

ir job becalise negligence mig

the faith of cultivators in
ood seeds, Mr Pandit said that
erecpm'us f certificates should

?f0 Pagate the technique of
seed industry .

? * S- SAami

%ne' \éManSy f’ivrpsllgr%t%?nthge?r?st?f
tute, expressed the hope [hat the
trainees would not use the certi-
S es merely as vehicles for pro-

S} tim!b huy Vl\ﬁ)dﬂ%tr?/o something

U.S. RESEARCH
GRANTS

FOR INDIANS

Grants for five research projects
to be conducted by Indian scient-
ists in India weré announced on
Thursday by the U.S. Agricultural
Research Service. The grants,
totalling Rs 13.47,858, are made
from Food for Peace Funds

(PL 480), says a USIS Press
release.

Dr A. S. Kahlon of Punjab
Agricultural University, Ludhiana,
will receive a gra,nt of Rs 2.86,893
for a study of the impact of chang-
ing conditions on grain marketing
institutions and the structure ol
grain markets in Punjab.

Dr D. S. Athwal, also of the
same University, will be the
principal investigator for the
(i;enetlc evaluation of gram and
he fodder quality of small grains.
The grant for ‘this project s
Rs 4,33,672.

The investig?ation of soil struc-
ture, as _influenced by organic
matter, will be conducted at the
Indian Agricultural Research
Institute in New Delhi and will
be in the charge of Doctors N. P.
Datta  and D. Biswas. The
grarit will run for five years and
is for Rs 1,33,200.

Another grant, for Rs 172,755,
will finance the study of acids in
insect tissues. Dr (Mrs) Radha
Pant of the 'University of Allah-
abad will be the principal
investigator.

The fifth grant, for the study of
certain properties of pollen, is for
Rs 3,221,338 and will run for five
years. The principal investigators
will be Doctors M. S. Swaminatiian.
and A. T. Natarajan of the Indian
Agricultural Research Institute,
New Delhi.

JZtnrut- i

NEW WHEAT

RESEARCH WORK
AT WELLINGTON

(from our correspondent)

OOTACAMUND (Tamil Nad).

Not many in the South are aware
of the work = bein done at the
Wheat Breeding Sub-station of the
Indian Agricultural Research In-
stitute at Wellington in the Nilgiris
in evolving various strains of rust-
resistant wheat. .

As a result of systematic work
for .the past ten years, three new
varieties of Khapli wheat, two va-
rieties, of bread wheat and three
varieties of barIeE/ have been re-
leased for cultivation in the Nilgi-
ris and other areas In the South.
When these varieties are grown all
over the Nilgiris and Palani Hills,
rust Infection in wheat will be con-
siderably reduced . .

In recognition of the national im-
portance of some of these improved
strains the Madras Government has
included the wheat variety, called
the Khapli, in the list of crops to
be cultivated by villagers on a sub-
sidy basis under the “Gramasaha-
yak scheme". This will greatly help
in popularising cultivation of im-

proved strains of wheat in the

itate.

EXPERIMENTAL GROWTH

Apart from its usefulness as a
research centre for the breeding of
rust-resistant wheat, the Wellington
sub-station has also become a cen-
tre_where experimental wheat ma-
terial can be grown during the
summer months. Thus, seeds har-
vested at Delhi and other places in
the North are sent to Wellington in
May and sown here immediately,;
Seeds from these plants will be?
harvested in  September-October
and sent back to different stations
In the north to be grown there in
October-November. [n this way re-
search work on this crop is_ being
speeded up and a new strain pro-

uced within half the time taken
before the establishment of the;
Wellington_ sub-station.
_ Within five or six years of mak-
ing a “cross”, k new variety can be |
released for cultivation. Such acce-
leration in the tempo of breeding
work is essential since it has been
found that = most of the earlier
wheat varieties do not respond
even to the application of mores
than 30 Ibs. of nitrogen per acre.

STEPS TO INCREASE YIELD

If the average yield of wheat has |
to be raised from the present level
of 800 Ibs. per acre, it Is considered
essential that varieties which can
utilise profitably larger levels of
soil nutrition are made available as
gmckly as possible, B&/ breeding

warf varieties which do not Iod_?_e
even when heavy doses of fertili-
zers are applied, wheat produc-
tion can be revolutionised.

The Indian Agricultural Research
Institute has already taken up this
work, using some dwarf wheat va-
rieties from Mexico as parents.

This station has recently acquired
some additional area_ of land from!
fhe military authorities. A modern
glass housé for experiments has
also been constructed. Much credit
must go to Dr. M. S. Swaminathan.
Head of the Division of Botany,
Indian Agricultural Research Insti-
tute, New Delhi, and Dr. Sriniva-
san, who was in charge of the sub-
station for more than five years.

YOJANA October 27, 1963 Page 17

Amazing Maize

The work of the Botany Division
of the Indian Agricultural Research
Institute (IARI) in breeding better
varieties of crops has earlier been
noticed in Yojana. The Division has
now come out with new gifts for our
farmers.

On a Field Day recently arranged
for farmers of the neighbouring
villages 1ARI gave demonstrations
of three new strains of maize. The
first is Hybrid No. 218. It takes
three months to mature and its yield
is higher than Ganga Hybrid Makka
101. Since it matures ten days
earlier than Ganga 101 it releases
the land for cultivation of Rabi
wheat. The second is Ganga Safed
Hybrid Makka No. 2 —a white-
grained variety, preferred particular-

ly by the people of Bihar and Raj-
asthan. The third is High Starch
Hybrid Makka, also white-grained,
suitable for making industrial starch.
The last two hybrids have been
released for cultivation; the first
requires some more experimentation.
It takes about three years of trial
before a hybrid can be released.
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STORY OF A GIANT AND A DWARF: * 2

EIGHTH
YEAR

YOJANA

mI#*

JAEKHA (7-]) and Ashok (5|) tower over full-grown wheat
stalks in Pusa Institute, Delhi. The field has been sown
with a new Mexican dwarf variety, called Sonora, which
gives a yield eight times larger than the average yields in our
country. The Sonora wheats have helped to increase the
national average of wheat in Mexico from 800 pounds per
acre to 2,000 pounds in a mere seven years. The man
responsible for this miracle is plant scientist Norman E. Borlaug,
left. On page 2 is an account of a talk with Dr Borlaug.

MARCH 29, 19%4 25 NAYE PAISE

1»#

The M.A.S.U. feels very proud that one of the old alumni of the Madras Agricul-
tural College, Coimbatore has won distinctions of international recognition and takes this

opportunity to wish him more and more prosperity in his Scientific ventures.
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OVER TO YOU

DUTY OF INTELLECTUALS

pROF. V.K.R.V. Rao’s call to intellectuals

to participate in the affairsof the coun-
try and to take a broader perspective and
long-range view of its problems is the best
call which could be made under the present
circumstances. The intellectuals are capa-
ble of performing many valuable tasks
such as:

(1) Discovering elements which produce
order out of chaos in a given society;

(2) Discovering and utilising elements
which promote overall progress once order
is restored.

(3) Creating a specified type of society
in a given time after order is restored and
rate of progress is correctly measured in the
initial stages.

Tasks 1, 2 and 3 are interrelated in
the sense that the seeds of 3 are sown in
1land 2. Therefore in order that the intel-
lectuals may participate in the affairs of
the country and take a broad perspective
and a long-range view of its problems the
following conditions should exist :

(a) They should be given accurate
specifications of the society which is to
be created. Once given the specifications
should not undergo a radical change. Too
many changes cause waste of resources
without any advance being made.

(b) They should be given a patient
hearing and protected from uninformed
criticisms of ignorant people.

(c) AIll research work should be con-
trolled by the following disciplines :

(i) It should deal with Indian condi-
tions only.

(if) It should declare its objectives.

(iii) It should set forth the methods
f(_)fkijmplementing its findings in the practical
ields.

Difficult problems like defence, pro-
duction, education, administration etc.
will be solved only when firm decisions on
goals are taken and understood by all.

Bhilai R. M. AGARWALA”

TREAT THEM AS
OUR OWN

Tn his presidential address to the recent
seminar on the Employment of the
Scheduled Castes and Scheduled Tribes
(Yojana, February 16), Prof. V.K.R.V. Rao
has dwelt at length on the abnormal
conditions in which the members of these
two communities live and the many handi-
caps from which they suffer. The seminar
made some valuable recommendations
which, if implemented, would place the
communities on a new footing.

But recommendations apart, what is
needed now is a change of attitude on the
part of the majority community. As
Prof. Rao observes, “The mentality of the
caste Hindu must change and he must
shed from his inner self the deep-rooted
inhibitions and social prejudices that he
has inherited from the past.”

But the question is—will the Hindus care
to abolish the social prejudices ? Where
is the guarantee ? Of course our Constitu-
tion has abolished untouchability and also

given equal rights to every citizen. But as
you have aptly commented in your
editorial, “....... law can be law only if itis
enforced.”

The fact is we have to prove our changed
attitude by treating the members of the
Scheduled Castes and Scheduled Tribes as
our own. We have to give concrete exam-
ples by giving them equal social rights. We
have to invite them to our festivals and
social functions. It is only by giving them
similar status we enjoy in our society that
we can win them over. Unless each one
of us takes a pledge to that effect there is
little chance of their social uplift. Mere
allotment of land to the landless or reser-
vation of few posts in Government service
or private undertakings will not be of
much help.

Lucknow 0. P. SHARMA
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A CORRECTION

The sentence in the 10th line from below
in column 2 page 15 (A Plan to Liffj
Eastern U. P. — Yojana, March 15) should-
read “The fully employed labour fore*
forms 84.4 per cent of the labour popujH
tion” and not “84.4 per cent of the populiF
tion” as printed.
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fHE THIRST

ie recent developments in power
e rarely spare a thought for what
in the field of power proper. Yet
tctricity has been making remark-
last three years. Within the five
an, in fact, more power production
stalled than was installed in the
od preceding.

lectric power station in India was
r of 130 kilowatts at Darjeeling
?ent into production in 1897. A
Dr of 1,000 kW. came up at Calcutta
mudram power station in Mysore
Sixty-four years after the produc-
gan in India, the installed capacity
|one up to only 5.58 million kilo-
figure is going to be 12.50 million
uring the Third Plan period alone,
g more than doubled.

our development that despite this
is shortage of power everywhere,
xpanding. Our factory production
h more every year. At this corn-
put is doubled in seven to eight
les live on electricity. A single
requires as much power to run
me city. Also, our farmers have
lore electricity for pumping sets,
villages want more lights in homes
re is a widespread thirst for power.

demand for power is going to grow
m Energy Survey Committee. This
Dnsisted of some famous experts,
y 1981, a mere fifteen years after
d Plan, the installed capacity has
ion kilowatts.

fold increase in a mere 15 years,
ery, more engineers and, of course,
fey. Much of the machinery will

Chaitra 9, 1886

FOR POWER

come from within India—mostly from the Heavy Electri-
cals plants at Bhopal, Hardwar and Hyderabad. Our
bold technical education programmes will also ensure
a sufficient supply of operatives. But large sums are at
present being spent on getting foreign technical advice.
We should certainly develop our own expertise in this
line—and this is beginning to happen.

Putting up generation sets is only one part of the
power story. Equally important is it to see that the bene-
fits flow far and wide. This is best done if we can develop
a single power system for the entire country. Some
progress towards such an ideal all-India grid is being
made through the formation of regional electricity
boards.

There are to be five of these regional boards in the
country, and four have already come up. Each board
consists of a group of neighbouring States with common
economic interests. It will co-ordinate the power
programmes of the States and see that there is an agreed
policy on transmission lines and sale. Andhra, Kerala,
Madras and Mysore have joined hands to form the
southern region board. Bihar, Orissa and West Bengal
are members of the eastern region board. Delhi, Hima-
chal Pradesh, Jammu and Kashmir, Punjab, Rajasthan
and U.P. constitute the northern region board. The
fourth board, for the north-east region, came into being
this month and it comprises Assam, Manipur, NEFA
and Tripura. The western region board will soon follow.
Although these boards are only advisory in character
they will still help the development of the water and
energy resources of each region in an integrated way.
They will also see that the most economical use is made of
what has been installqd.

The enormous increase in the power needs in the next
sixteen years has just been indicated. The question
will obviously be asked: what are we doing to meet it?
What is being done in Third Plan has been indicated—
namely that the national installed capacity is being
doubled. The remedial action that the Mid-Term
Appraisal had suggested has been taken—so that by
1966 the installed capacity will be 125 million kW.
As for the Fourth Plan, there has been energetic for-
ward planning. More than 120 hydro-electric projects
are being investigated, and they have a total capacity
of 17 million kW. Investigation has in fact been
completed on 30 of these projects. Besides these hydro-
electric schemes there will be power projects based on
coal, lignite, oil and nuclear fuel.

There should therefore be every confidence that the
power battle will turn out for the good.



Dr. Norman E. Borlaug stands amidst the Sonora wheats in

Pusa and explains his “triple formula”

are, but Mexico and India are alike in many

ays. Like ours it is a land of mountains and
monsoon, of poverty, widespread illiteracy, and depen-
dence on agriculture. And now both countries have
a bond in their determination to develop into modern
societies.

The two countries are believed to have had links
long before Columbus and Vespucci, Cortes and Balboa
crossed the Atlantic and found the New World. In later
centuries a number of Mexican things made their way
to India through the Europeans. Two ready examples
are maize and chillies. Yes, chillies. Although our love
of chillies is celebrated, these little cones of fire came to
us from Mexico.

Mdco is half way round the world from where we

A vivid example of the progress being made by
Mexico as a developing country is provided by what
has been happening in its wheat-fields.

Until very recently the average yield of wheat in
that country was one of the lowest in the world—only
700 to 800 pounds an acre (as in India). Today the

2

the

NEW DWARF VARIETY WHICH WILL HELP
OUR IRRIGATED LAND TO

TREBLE WHEAT YIELD

If Mexico Can
Do It, So

Can India,
Says Noted
Expert

average is 2,000 to 3,000 pounds. This trebling of the
yield was achieved in a mere seven years!

And the man most responsible for this startling result
is DR. NORMAN E. BORLAUG, who heads the
Wheat Improvement Programme of the Rockefeller
Foundation in Mexico.

Dr. Borlaug was recently in Tndia for a brief second
visit and | had the good fortune to meet him. A leading
Indian scientist described Dr. Borlaug to me as an un-
sungbenefactorof mankind—and one who did not like to
meet pressmen. | half expected to meet a Schweitzer-
like figure (and to interview a patriarch is not an easy
job), or one ofthose men who act like porcupines. But
| found a lean, fast-talking man in whom there was no
trace of self-importance.

“If Mexico can do it, you certainly can do it in India,”
Dr. Borlaug said.

“And how did you do it in Mexico?” | asked.

Dr. Borlaug explained the triple formula of new
farming.

* First, the right plant type which is in harmony with
the soil of a place, is able to draw up the nutrients, and
can resist the diseases prevalent in the region.

Secondly, correction of the tiredness of soil. No
matter how excellent the plant breed, there will be no
gains as long the soil has not been replenished with
nutrients. This is specially true of India where land has
been exploited continuously for many centuries. And
such replenishment can come only through chemical
fertilisers. Green manure alone cannot do it, for grow-
ing of green manure means taking land away from the
regular crop.

Thirdly, water management. Water is a limiting factor
because unless it is adequate, the first two factors will
not yield results by themselves. And a quantity of water
that may have been enough at particular level of fertiliser
application may not be enough when a larger dose is
applied.

“What prospects are there of this triple formula
succeeding in India?” 1 asked.

“Very good chances. Your farmers have come
to accept the need for fertiliser. | believe the demand is
much ahead of the supply. But they are still used to
thinking only in terms of small quantities, say 15

COVER PICTURE showing Rekha and Ashok with the dwarf wheat
is repeated at left. At right is an Indian variety. It may be taller
but it ‘lodges’, that is, it falls down. Also the Indian varieties
yield much less and can’t take more fertiliser. The dwarf Sonora
wheats, on the contrary, can take up to 150 Ib of fertiliser an acre
and yield 6,000 pounds instead of the normal Indian 800. They
are ideal for our Package Programme districts, through which we
are hoping to reach self-sufficiency in agriculture. The musical
name Sonora comes from the place in Mexico where they were
evolved. The dwarfs, however, have one drawback. They do not
yield much straw for cattle fodder. But Pusa has already given to
farmers the giant Napier and Berseem to take care of the need.

Report by
SHARADA
PRASAD

Pictures by
T. S
NAG ARAJAN
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NEW FORMULA
TO DOUBLE
CROP YIELD

IARI EXPERIMENT
A SUCCESS

jjy A Staff Reporter

Bv rotating kharif and rabi
crops and bv application of ferti-
lizers in a well-irrigated land,
a farmer with a *hree-acre plot
can double the yield and expect an
annual income of Rs 3001l Ee-
sides. he can have plenty of fod-
der_to feed his pair of bullocks.
Thi' has been demonstrated by
the plant introduction and botan
division of the Indian  Agricul-
tural _Research Institute which
held Ps field day on Thursday.

The division has set up a three-
acre “intensive demonstration
block" For the last three seasons
bumper  kharif and rabi crops
have been harvested. This year’s
yield includes 2500 kilogram of
maize and 2400  kilogram  of
jowar, each sown in a one-acre
plot and 900 kilogram of ba.lra
sown in a half acre plot. The
rest of the half-acre plot yielded
40.000 kilogram of giant Napier
grass"—a high productivity fod-
der grass. . .

The 1963-64 rabi crop vyielded
19.700 kiIogSram of produce” which
included 3500 kilogram of wheat
grown in a ohe-and-a-half-acre
plot and 15.000 kilogram of peas
sown in a half-acre plot.

SPECIAL HYBRIDS
Eight hybrids of maize to serve
the needs of the different parts
of the country have also been re-
leased. The Ganga three variety
has been released specially to
make hybrid wheat-maize” rota-
tion possible Another  special
hybrid—Hi-Starch Makka—has
been released to fulfil the needs
of industries. Seed of these
hybrid varieties can be had from
the National Seeds Corporation

of the Government of India.

Under a ﬁrognramme initiated in
1960 with the help of the Rocke-
feller Foundation, an "outstand-
ing"  jowar hybrid has been
evolved. Hybrid™ jowar can yield
up to 4.000 kilogram of grain per
hectare and between .000 and
10,000 kilogram of fodder per
hectare . i

Hybrids of bajra. cotton and
jute” are also being  developed
which  will enhance the yield
considerably. . ,_ T

The botany division of IARI,
assisted bv experts of the Rocke-
feller = Foundation, is the co-
ordinating centre for research in
wheat, maize, bajra and jowar.
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Hybrid Varieties Of

Maize & Cotton

By A Staff Reporter

The Indian Agricultural Research
Institute exhibited to farmers from
all over the country bn Thursday

high-yield  hybrid  varieties of
maize, jowar, biijra, cotton and
jute.

The farmers witnessed flow an
acre of land treated with fertilisers
could produce as much as 75
maunds of maize. The scientists at
the Institute have also bred a new
variety of maize known as Ganga
3 and a special hybrid called Hi-
starch makka has been released for
industrial purposes. The hybrid
seeds are produced and sold to far-
mers by the National Seeds Cor-
poration.

The Botany Division of the Ins-
titute is now working on some “pro-
lific hybrids" which will have three
to four cobs per plant instead of
the one or two produced by hybrids
so far released.

'Ji-nuca
c&t 5,

New Varieties Of
Crops Evolved

ACHIEVEMENT OF
FARM INSTITUTE

The Indian Agricultural Research
Institute has developed some new
varieties of high yielding crops by uti-
lising gamma rays.

The crops developed in recent years
are mutants of wheat, paddy, barley,
tomaio. tobacco and colion. Experi-
ments on many more are still in pro-
gress at the “gamma garden" attach-
ed io the botany division of the insti-
tute.

Atomic radiations are known to In-
duce genetic changes in plants. Expe-
riments to evolve crops 1o suit Indian
conditions by utilising this pro-
perty in atomic energy were start-
ed in the institute in 1953, but it
was not until the 'gantma garden’ was
set up in 1959 that scientists could
produce new varieties of crops.

In the case of wheat, which was the
firm to be tackled in the garden,
scientists were able to develop a
variety described as “with horns" from
a hornless variety.—PTI.
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“Gamma Rays- help

raise crop

yield

NEW DELHI, Oct. 4 (PTD — The Indian Agricul-
;tural Research Institute has developed some new varie-

ties of high-yielding crops
“Gamma Rays.”
The crops developed in recent

years are  mutants of  wheat,
paddy, barley, tomato. tobacco
and cotton. Experiments  on

many more are still in progress
at. the “Gamma Garden” attach-
j ed to the Botany division of the
I Institute.

Atomic radiations are known
1to induce genetic changes in
Iplants. Experiments to evolve
1 crops to suit Indian conditions
*by utilising this property in ato-
jmic energy were started in the
Institute in 1953, but it was not
until the Gamma Garden was
set up in 1950 that the scientists
could producd new varieties of
crops.

In the case of wheat, which
was the first to be tackled in
toe garden, scientists were able
to develop a variety described as
“with horns” from a  hornless
variety.

The high-vieldlng wheat seeds
were released to the farmers two
years back and all over the north-
ern Indian large-scale cultivation
of the new variety was going on.

Possibly of more importance
and perhaps more interesting was
the development of dwarf varie-
ties of paddy and barley. The
first one had already been re-
i leased to Government farms in
| Northern India and seeds would
he made available to all cultiva-
tors in two years. Barley had
been developed only recently and
farm cultivation would start dur-
iIng the next kharif season.

I The dwarf variety of paddy

iand barley were capable of uti-
lising high levels of nitrogen cul-
tivation unlike the parent varie-

. ties which, because of their tall
and weak straw, lodged heavily

"when fertilizers were applied.

I Stems of the dwarf varieties
were short and thick,

j In cotton, a jassid resistant va-
letv was developed in  the
train “Mescilla Acada" but avail-
bility of the new variety for

BHATNAGAR AWARD.

with the utilisation of
commercial cultivation  would
take some time.

A scientist attached to the

Gamma unit said that It  took
only two years to bring about
genetic changes in plants by uti-
lisation of Gamma Rays. By
conventional methods, he added,
it would take at least eight years
before an improved variety could
be developed.

The main difficulty .was that
80 per cent of the experiments
did not produce the desired re-
sult. Even in the remaining 20
per cent . the ultimate selection
would fall only on one or two
varieties in view of the climatic,
and soil conditions in Tndia.

The scientists said that the re-
search work did not aim at only
evolving new  varieties. The
yield should Re higher, and the
crops should be able to  stand
high fertilizer input.

Explaining the methods adopt-
ed, he said that seeds and plants
were exposed to Gamma Rays
frequently for a number of days
in the Gamma Garden. which
was secluded and protected area.

The “200-Curie Cobalt 60” Gam-
ma unit in the Garden emitted
Gamma Ravs at the rate of 10.000
Roentgen (Unit of Energy) per
hour.

Recently, the Institute has in-
stalled a 3.600 Curie Gamma
cell. Apart from facilitating
acute irradiation experiments, the
new unit is being used for irradi-
ation of medicines also by many
pharmaceutical firms In the
country.

The "Gamma Garden formed
only a small part of the Botany
division of lari.

Several new strains of maize,
jowar. bajra, cotton oilseeds, ve-
getables and fodder crops have
been evolved in the department
through hybridization.

The Botany division serves as
the main co-ordinating centre in
the country for research  on
wheat, maize, jowar and bajra.

We are very glad to report that Dr. M. S. Swaminathan, b.sc. (Ag.), m.sc., ph. d.

(Cambridge) has recently been awarded the BHATNAGAR MEMORIAL PRIZE for out-

standing work in Biological
Agricultural College, Coimbatore in the year 1947 with high distinctions.

Sciences for the year 1961.

He was elected

Dr. Swaminathan passed out of the

as

the Vice-President of the International Genetics Congress held at the Hague in 1963, and this
is the first instance of an Indian to be given this honour since the inception of the Congress.
He had also the privilege of being the Chairman of the Brookhaven National Symposium
on “Neutron Irradiation” in October 1963.

1
The M. A.S.U. feels very proud that one of the old alumni of the Madras Agricul-

tural College, Coimbatore has won distinctions of international recognition and takes this
opportunity to wish him more and more prosperity in his Scientific ventures.



pounds an acre. They have to be convinced that much
larger quantities can be applied. And you must ensure
more water to farmers willing to put in more fertiliser.
Don’t forget that 25 per cent of your wheat-fields have
irrigation. This is a great advantage.”

“What about the first point of your triple formula—
the right type of seed?”

“l was coming to that—for the three have to be
balanced. Two alone can’t do the trick. When more
water and fertiliser are given, the plants grow tall, and
tall stalks are more likely to lodge. When the wind
blows, they fall down under the weight of the ears. That
is why in Mexico we evolved dwarf varieties that do
not lodge. Mexico, as you know, is far less blessed with
water than India. All the more reason why really high
output must be obtained from the irrigated areas. |
said the average yield has gone up to 2,000 to 3,000 Ib.
in seven years. The yield in nearly three-fourths of the
irrigated land is much more. And this was achieved
through higher fertiliser use and the adoption of the
dwarf varieties. You see those varieties around you in
the Pusa Institute.”

“How did the Mexican farmers react?
along with you?”

“Farmers everywhere live close to the soil. If you
can demonstrate on their own plots what can be done,
they will readily shed their distrust. It is no use laying
out your demonstration on government farms. Their
attitude will be: the government might do it, the govern-
ment has money, but we won’t be able to. If you can
prove something on their own plots, you will see that
they become enthusiastic...That is how it was in Mexico.
At first we could not convince the farmers of the im-

Did they go

portance of fertilisers. (You are in a much better posi-
tion, having passed that stage.) Then they resisted the
idea of high dose of fertilisers. They thought it would
poison the soil. But in the end, the results won them
over.”

“You said the three factors can’t be separated. Once
the right plant types have been found, isn’t the rest of
the job the administrator’s? What more need would be
there for the scientist?”

“l agree that administrator has a big responsi-
bility. It ishe who has to put together the scientific
parts. But you cannot say that the work of the agricul-
tural scientist ends at a particular stage. Let me give
just one reason. A plant variety has to be disease-resis-
tant. But disease organisms keep changing. They are
out to defeat man. When we are asleep they are at work.
They go through 300 generations in just one year—and
can evolve new characteristics through genetic changes.
There has therefore to be a continuous research pro-
gramme. What was good at one period may no longer
be adequate even in the same place.”

“At the risk of repeating myself may | ask what makes
you feel confident that India can achieve what Mexico
has achieved?”

“As | said, you have a high proportion of irrigated
land. You have a growing fertiliser industry. You have
scientists. We in Mexico had no scientists at all when we
started—although we now have a fine team. And then
your farmers are already more receptive to ideas than
the Mexican farmers were. 1 have infinite faith in the
small farmer. All that is to be done is to light a few
fires—and they will spread.”
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New types of seeds

produced by

NEW DELHI, Oct 4 (PTI)—Th»

Indian Agricultural Research Ins-
titute has developed some new
varieties of high yielding crops

with the utilisation of gamma rays.

The crops developed in recent
years are mutants of wheat, paddy,
barley, tomato, tobacco and cot-
ton. Experiments on many more
are still in progress at the Gamma
Garden attached to the botany divi-
sion of the Institute.

Atomic radiations are known to
induce genetic changes in plants.
Experiments to evolve crops to suit
Indian conditions by utilising this
property in atomic energy were
started in the institute in 1953. but
it was not until the Gamma Gar-
den was set up in 1959 that the
scientists could produce new varie-
ties of crops.

In the case of wheat, which was
the first to be tackled in the
(a;arden, scientists  were able to
evelop a variety described as With
Horns from a hornless variety.

The high-yieldin wheat seeds
were released to the farmers two
years back and all over the nor-
thern India, large-scale cultiva-
tion of the new variety waa going
on.

Pcwibljr of man importance end

irradiation

perhaps more interesting was the
development of dwarf varieties of
paddy and barley. The first one
had already been released to Gov-
ernment farms in northern India
and seeds would be made available
to all cultivators in two  years
time. Barely had been developed
only recently and farm cultivaiton
would start during the next kharif
season.

The dwarf variety of paddy and
barley  were capable of utilising

high levels of nitrogen cultivation
unlike the parent varieties which,
because  of their tall and weak
straw, lodged heavily when fertili-
zers were applied. Stems  of the
dhvyakrf varieties were short and
thick.

The 200-Curie cobalt-60 gamma
unit in the garden emitted gamma
rays at the rate of 10,000 Ront-
gen (unit of energy) per hour.

The gamma cell in the middle of
the garden wag operated through
remote control and the seeds and
plants were kept around the cell
at pre-determined distances,

Recently, the institute has ins-
talled a 3600-Curie gamma cell.
Apart from facilitating acute irra-
diation experiments, the new unit
is being used for irradiation  of
medicine* aim.

Subramaniant Visits

Agricultural Institute

The Botanical Division of the
Indian Agricultural Research Insti-
tute raised bumper crops of maize,
jowar, and bajra this year under
the most adverse conditions at the
institute’s fields in Delhi.

This was achieved in a season
when there was almost continuous

rain.
Mr. C. Subramaniam, Union Food

and Agriculture Minister, visited
the institute on Sunday and ex-
pressed the hope that farmers

would visit the institute's fields in
large numbers and benefit from the
work done by scientists there.—
PT1.

the: sundu”™ statesman, January

S. S. BHATNAGAR
AWARDS

PRESENTATION ON
THURSDAY

.The Shanti SwaruE Bhatnagar
Memorial Award for 136U, 1961 ancl
ibbz will oe presented at a spe-
cial function at the NP1 Audi-
torium in New Delhi on Tnursaay
by ivir M- C. Chagia, Union Educa-
tion Minister.

Tne award carries with it prizes
eacn oi tne value of Ks IO.oou.

fhe lollowing are the recipients
in various fields of science and
engineering:

1960: Pnysical Sciences”"Dr M
U. K. Menon, Dean, Pnysics
facuItY. Tata Institute of funda-
mental Researcn, Bomoay; Cneini-
cal _Sciences—Dr T. K _Govind-
acnari, Director, CInA Researcn
Centre. Bombay; Biological
Sciences—Prof T. S. Sadasivan,
riead of the Department of Botany,
Madras university, Engineering
Sciences—Mr H. N7 Sethna, Atomic
Ener%y Establishment, Bomoay.

19bl: Physical Sciences—Prof
C N. Ramacnandran, Proiessor of
Physics. University of Madras;
Cnemical Sciences—Dr (-Mrs)
Asima Chalterjee. = Professor of
Cnemistry, University College of
Science and Technology, Calcutta;
Biological  Sciences r .S
Swaminathan. nead of the Divis.oii
of Botany, Indian Adgricultural
Researcn Institute, New Deihr
Medical Sciences—Dr R. B. Arora]
Professor of Pharmacology, All-
india Institute of Medical sciences
New Delhi.

1962 ; Physical = Sciences—Dr
Vikram A. Saraohai, Pnysicai Re-
searcn Laboratory, Anmedabad;
Cnemical sciences—Dr s. C Bhat-
tacharya, National Chemical Lapu.
ratory, Poona; Biological Sciences
—Prof B. K. Bachhawat. Professor
of Neurochemistre/. Christian Medi-
cal College, Vellore; Engineering
Sciences—Mr M. M. Sun, Director,
Central Mechanical  Engineering
Research Institute, Durgapur.
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hope that the economy would, unless
something unexpected happened,
begin to grow much faster than it
has done so far.

Often the Memorandum repeats
well-known propositions whose vali-
dity is obvious: For example, on
page 3, we have this statement.
“Every effort must be made to com-
plete the projects that are far advanc-
ed; and utmost attention should be
given to schemes and programmes
that yield quick returns to invest-
ment”. And again (page 22), “What
needs to be recognised at this stage
is that in the private sector, as in the
public sector, all possible steps will
have to be taken to ensure that the
required resources are generated”.
The crucial question is, really, what
these steps are to be and what the
thinking of the Planning Commission
is on this matter. We are told that
“new institutions and instruments
that can be utilised for promoting
larger savings by the private sector..
are being examined”. The Memo-
randum would have been more
valuable if it had contained concrete
policy recommendations instead of
merely hinting at policy changes.

A Significant Change

One significant change of emphasis
in strategy is discernible in the
Memorandum. This, in my view, is a
welcome shift. | refer to the pro-
nouncement that we ought at this
time to pay considerable attention
to substantial increases in the output
of basic consumer goods without
giving up the objective of building up
a viable base for industrialisation.
What is more significant, and doubly
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welcome, is the recognition that “the
State will have to move towards
attaining a commanding position in
the distribution of essential consump-
tion goods” (page 7). The concrete
steps to be taken in this regard,
however, have yet to be worked out.
But we find here the glimmering of a
new philosophy of State policy in the
context of a mixed economy.

By and large, our understanding of
the concept of a mixed economy has
been that of co-existence of the two
sectors, public and private, each with
a sphere of its own, requiring a mix-
ture of two sets of policies: Direct
State planning is largely confined to
the public sector; mostly fiscal and
monetary controls are to be used to
regulate the private sector and the
general state of the economy includ-
ing the price level. Because of this
dichotomy introduced in the concept
of planning there has been inadequate
plan effort in crucial sectors of the
economy such as the basic goods
sector which requires planning, that
is supersession of the price mecha-
nism, more than other sectors in any
strategy of development.

The basic goods or essential goods
sector must be planned fully and
“insdlated” to a certain degree from
the rest of the economy irrespective
of the formal division between the
public and private sectors. This
may be called the principle of insula-
tion of the basic goods sector.
Second, public sector units must find
a place in certain sectors formally
allotted to the private sector such as
farming, house construction and
banking. Thus, instead of existing
alongside the private sector, public
sector should be allowed to inter-
penetrate the private sector for
strategic reasons in certain crucial
areas. Third, a basic core-plan
should be drawn up cutting across
the divisions between public and
private sectors, and between Central
and State sectors, the responsibdity
for whose punctual fulfilment should
be squarely laid on the Planning
Commission itself. As it is, the
Memorandum contains a comprehen-
sive Plan with the responsibility
of the fulfilment of its several parts
so widely parcelled out that one has
no means of knowing or ensuring
that it will in fact be implemented.

The drawing up of a comprehen-
sive Plan covering all sectors and

(Continued on Page 27)
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A WAY OUT OF FLOODS

Tt is the duty of science to find a

solution for every problem.
The work being done by Indian agri-
cultural scientists to solve the num-
erous difficulties that beset our far-
mers is not known widely enough in
the country and this work is cer-
tainly not being made use of by our
own governments.

The Food and Agriculture Minis-
ters drew pointed attention to this
fact in the recent meeting of the
National Development  Council.
The monsoon this year was unexpec-
tedly heavy in and around Delhi.
Farmers complained that they had
been ruined. And yet about the
same time the Pusa Institute in Delhi
had already found out what parti-
cular variety of crops could be grown

even in conditions of excessive rains
and floods.

The Pusa Institute—the Indian
Agricultural Research Institute, to
give its full name—holds two Field
Days every year. On these Field Days
it invites farmers to come and have
alook at the new things that have
been grown and found out by the
Institute. The latest Field Day,
held in October, was a full-scale
field demonstration on what the
farmers could do, not only to retrieve
their crops under the flood conditions
but even to make use of these con-
ditions themselves to grow a satis-
factory crop.

On a three-acre demonstration
plot, the Pusa scientists showed
how farmers can grow highly

NEW. BAJRA

for
WATER-LOGGED AREAS

and

NEW JO WAR

for
KHARIF SOWING



productive crops like hybrid bajra
(Ponnisetum typhoidum), maize, jowar
.(Sorghum vulgare) and Giant Napier
grass for fodder during the rains.

In this rainy season when Delhi
had continued rains in July-August,
hybrid bajra was sown on an
unploughed, water-logged half-acre
plot on June 29. The seedlings were
transplanted on specially prepared
rows of ridges on September 3.
This helped in letting water out.
When | visited the field in early
October, 1 found the plants well
grown, healthy and strong, with
more tillers on each. The grains
were compact. Being shorter in height
the stacks were not likely to lodge.
I was told that the crop would be
ready for harvest in a week’s time,
that is in less than 12 weeks from the
time of sowing, yielding as high as
3,000 Ib per acre.

On an adjoining acre of land was
grown a dwarfjowar hybrid develop-
ed under an all-India co-ordinated
programme. Here also rows of
ridges were made. The plants

The dwarf and the giant varieties of Jowar stand side by side on the demons-

tration plot at the

Indian Agricultural Research Institute. The other two

photographs on this page are of Bajra (left above) and Giant Boroown (left),
All the three are high yielding hybrid varieties evolved by the Institute.

looked well developed and the
yield was expected to be 3,500 Ib per
acre. Scientists feel that if introduc-
ed in the Kharif season in the total
ten million irrigated acres out of 40
million under jowar in the country;
this new variety would add substan-
tially to the total jowar output.

Ganga 3, a new variety of maize,
was grown on a one-acre plot. Like
Ganga 101, already popular among
the farmers in different parts of the
country, this new strain is a high-
yielder. The additional advantage is
that it matures earlier. It is best
suited for rotation, and can be follow-
ed by wheat.

Then there was Pusa Giant Napier
grass grown on an adjoining half-acre
plot. A cross of bajra and Napier
grass, Pusa Giant Napier grass yields
as high as 2 to 3 lakh pounds per
acre.

Scientists of IARI have been grow-

ing the hybrid varieties of crops on
the demonstration plot in the Kharif
season for the last three seasons,
besides also raising wheat, barley,
peas and Giant Berseem during the
Rabi season—all on rotation basis.

The demonstrations have proved
that a farmer holding three acres of
land with irrigation facilities can
earn Rs 3,000 per year provided he
follows the recommended crop rota-
tion the year round and uses fertiliser.
In addition, he would get fodder as
the Giant Napier grass and the
Giant Berseem rotation would ensure
the supply for a year. The recent
demonstration will also help the farm-
ers in growing crops inwet and water-
logged areas during the rainy season.

IARI has already released seeds
of the hybrid strains of maize, jowar
and bajra. They are being multiplied
by the National Seeds Corporation
for distribution to the farmers.



Picture shows the recipients of Shanti Swamp Bhatnagar Memorial Awards in New Delhi on Thursday. Among them were

fl. to r.) Dr. M. G. K. Menon, Dr. T. R. Govindachari. Dr. T. S. Sadasivan, Mr. H. N. Sethna, Dr. (Mrs.) Asima Chatter-

jee, Dr. M. S. Swaminathan, Dr. R. B. Arora, Dr. Vikram A. Sarabhai. Dr. S. C. Bhattachanya, and Dr. B. K. Bachha-
wat.

SCIENTISTS
HONOURED

Chagla Presents
Awards

From Our Correspondent

NEW DELHI, January 14.

fpHE Shanti Swamp Bhatnagar

memorial awards, India’s high-
est recognition of scientific merit,
were presented by Mr. M. C.
Chagla. Union Minister for Educa-
tion, to 12 top scientists here to-
day.

The awards. cash prizes of Rs.
10.000 are given every year to four
scientists for outstanding  work in
physics, chemistry, medicine and engi-
neering. At Thursday’s function.!
awards won in 1960, 1961 and 1962.
were given away.

Congratulating the recipients, Mr.E
Chagla said that -a scientific spirit was?
essential for progress.

Unfortunately, scientific effortsi
were not given due recognition in
fndia. _ The awards given by the
Council of Scientific and Industrial
Research were the first step in encour-
aging scientific research.

KRISHNAN FIRST RECIPIENT

Dr. Hussain Zaheer. Director of
CSIR, said that the awards were in-
stituted in memory of Dr. Shanti
Swarup Bhatnagar. The lale. Dr.
K. S. Krishnan, director of the ~Na~
tional Physical Laboratory, was tne
first recipient of the award. All
award-winning scientists have to be
below 45 years.

The scientists honoured were Dr. M.
G. k. Menon senior professor and de-
puty director (physics) at the Tata In-
stitute of Fundamental Research, for
his notable contribution in the field
of physics of elementary particles and
cosmic rays (1960).

Dr. T. R. Govindachari, director,
CIBA research centre, Bombay, for
working in the field of plant chemistry
(1960) Dr. T. S. Sadasivan, Director,
Botany Laboratory, Madras, for con-
tributions to mycology and plant
pathology. (1960) Dr. H. N. Sethna,
Atomic Energy Commission, Trom-
bav, for his outstanding contribution
in designing and commissioning the
plutonium plan), Trombay— 1960.

HIGHEST RECOGNITION

The 1961 award winners are Dr.
G. N. Ramachandran, Director of the
centre of advanced study in physics,
Madras University, for contributions
to the study of protein structure, Dr.
(Mrs.) Asima Chatterjee, Khaira pro-
fessor in Chemistry, Calcutta Univer-
sity, for her work in the chemistry
of natural products especially in the
chemistry of alkaloids and coumarins,
Dr. M. S. Swaminathan, head of the
Botany Division, Research Institute
of Medical Sciences, New Delhi, for
contribution to cardiovascular phar-
macotherapeutics.

[—

their work in 1962 are Dr. Vikrani
Sarabhai. professor, cosmic ray phy-
sics, Physical Research Laboratory,
Ahmedabad, for contribution to cos-
mic ray physics, Dr. S. C. Bhalta-
charyya. Scientist, National Chemical
Laboratory, Poona, for work on ter-
penes and related natural products,
musk compound and analytical che-
mistry. Dr. B. K. Bachhawat, Profes-
sor of Biochemistry, Christian Medi-
cal College and Hospital, Vellore, lot
his work in biochemistry, and Mr.
M. M. Suri, Director, Central
Mechanical Engineering Research In-
stiute, Durgapur, for contribution to
diesel locomotive engineering.
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BHATNAGAR AWARDS
PRESENTED

BY A STAFF REPORTER

Twelve distinguished scientists received the Shanti
Swarup Bhatnagar Memorial Awards at a function at the
National Physical Laboratory in New Delhi on Thursday.

e

“In a humbler way these areTf

our Nobel Prizes”, sald the Edu-
cation  Minister, Mr M. C.
[Chagla who presented the awards.
He expressed the hope the award
winners would be accorded the
same  recognition the NobelL
Laureates were given all over the
world.

. “We cannot buiid up a scien-
tific society unless we give a pro-

er status to scientists; so l'ar we

ave not done so,” he said.

Though society realized that it
benefited by the fruits of scien-
tific research it forgot the toil,
sweat and tears of the scientists,
he added

Mr Chagla felt that there
ought to be a scientific elite in
the” country. It was wrong to
think that in a democratic
society there should be no elite.

An ‘egalitarian society meant

equality of opportunities not

equality of talent, he said.

Congratulating the award win-
iners, the Minister emphasized
that they had_not only helped to
further “scientific knowledge but
had made a great contribution to
, the progress of the country.

Earlier, Dr S. Husain Zaheer,
! Director-General of the Council
i of Scientific and Industrial Re-
Isearch, said the awards were
designed to encourage Indian
I scientists to greater efforts. It
had been decided in 1963 that the
awards should be given to four
scientists in different branches of
science every year and also to fix
"the age limit at 45,

The awards are for 1960, 1961
and 1952 and cover physical,
I chemical, biological, engineering
and medical sciences.

THE AWARD WINNERS

The award winners are: Mr
M. G. K. Menon, Deputy Director

hysics), Tata institute  of

undamental Research, Bombay;
Dr T. R. Govindachari, Director,
CIBA Research Centre, Bombay;

Dr T. S. Sadasivan, Director,
Unlversnx/I Botany Laboratory,
Madras; Mr H. N. Sethna, Engin-

eerin Group,

. Atomic Energy
Establishment,

Bombay (ail for
196(1); Dr N. Ramachandran,
Director of the UGC Centre of
Advanced Study in Physics, Mad-
ras University;” Dr ﬁ: rs) Asima
Chatterjee Khaira, Professor of
Chemistry, Calcutta  University;
Dr M. S. Swaminathan, Head of
the ~Division of Botany, Indian
Agricultural _Research = Institute,
New Delhi; Dr R. B. Arora, Pro-
fessor of Pharmacol_ogP/, AU-India
institute of Medical  Sciences,
New Delhi (for 1961); Dr Vikram
A. Sarabhai. Physical Research
Laboratory, Abmedabad; Dr S. C.
Bhsttacharyya, National Chemical
Laboratory,” Poona; Dr B. K
Bachhawat, Professor of Bio-
chemistry, Christian Medical Col-
lege and Hospital, Vellore and Mr
M. M. Suri, Director, Central
Mechanical Engineering Research
Institute, Durgapur (for 1962).

The award was given to Dr
Menon for his contribution in the
field, of physics of elementary

articles and cosmic rays, Dr

ovindachari for his work on
plant chemistry, Dr Sadasivan for
mycolog?/ and plant pathology, Mr
Sethna for the designing and com-
missioning of the plutonium plant
in Trombay, Dr Ramachandran
for his study of protein structure,
Dr (Mrs) Chatterjee for her work
in the chemistry ~of natural pro-
duQts especially” in the chemistry
of alkaloids and coumarins, Dr
Swaminathan for his work on
radiation genetics and mutation
research and Dr Arora for his
work on cardiovascular pharma-
cotherapeutics.

Dr Sarabhai was _given the
ward for his contribution to cos-
my: ray physics, Dr Bhattaoharyya
for hiS work on terpenes and re-
lated natural products, musk com-
Bounds and analytical chemistry,

r Bachhawat for research in
biochemistry and Mr_Suri in the
fhegld of diesel locomotive engineer-

.. Each award carries a cash of
its  10.000. 1
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SYMPOSIUM: A five-day Interna-
tional symposium on the impact of
Mendelism on agricntlure, biology
and medicine will be held in Delhi
from 15 February to commemorate
the centenary of Mendel’s discovery
of the laws of heredity, which  led
to the birth of the science of gene-
tics.  Union Food Minister Subra-
maniam will inaugurate the  sym-
posium.
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| sYmMPOSIUM ON
MENDEL ISM

By A Stall Reporter

An international symposium on
the  “Impact = of Mendelism on
agriculture, biology and medicine”
will begin in New Delhi on Feb-
ruary lo. It will be opened by the
Union Food Minister. Mr C. Su-
bramaniam.

The symposium, which will be
attended” by about 400 delegates,
is being ortganlzed_ by the Indian
Society of Genetics” and_Plant
Breeding in collaboration with tne
Indian Council of Agricultural Re-
search, _the University Grants
Commission, the Atomic Energy
Commission,  the internatiohal
Union of Biological Sciences and
the Rockefeller Foundation to
celebrate the centenary of Men-
del's discovery of the” laws  of
heredity —as well as the silver
jubilee "of the Society.

11 6ST
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Genetics
sympaosium

An Internationa! symposium)
to be held in New Delhi from
15 to 20 February wWW discuss

various aspect,, of the application
of modern genetlcal knowledge
to accelerate the pace of agri-
cultural production in India.
The symposium has been orga-
nized by the Indian Society of
Genetics and Plant Breeding.
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Rice For Diabetic
Patients

NEW VARIETY
EVOLVED

“The Times of India” News Service

NEW DELHI. February 12: A
variety of rice suitable for consump-
tion by diabetic patients has been
evolved at the Cuttack Rice Research
Institute.

Because of its protein content almost
double of what ordinary varieties of
rice contain, it can be consumed by -
such diabetic patients who are averse
to changing their food habits.

Dr. M. S. Swaminathan, Head of
the Botany Division of the Indian
Agricultural Research Institute, dis-
closed this to newsmen here today.

An international symposium on the
“Impact of Mendelism on Agriculture.
Biology and Medicine” is being held
here from February 15. Dr. Swami-
nathan. Chairman of the Symposium
Committee, said it was being organised
by the Indian Society of Genetics anti
Plant Breeding with the assistance of
the Indian Council of  Agricultural
Research, the Council of Scientific and
Industrial ~ Research, the University
Grants Commission, the Department
of Atomic Energy, the International
Union of Biological Sciences and the
Rockefeller Foundation to celebrate
the centenary of Mendel's discovery
of the laws of hereditv as well as the
silver jubilee of the Society. About
40fi delegates, including some eminent
foreign scientists, are participating.

APPLICATION OF GENETICS

The symposium will discuss the latest
position on the application of genetics
to crop improvement and will pay
particular attention to the question of
stepping up the yields of important
crop plants in this country.

Topics relating to human and ani-
mal genetics, biochemical and mole-
cular genetics and the teaching of gene-
tics in schools and colleges are also
to be discussed.

A science ballet is to be presented
on February 20 on “the  Secret of
liie”. showing how the first living
molecules originated and how the genes
within the living cells beget proteins.

Dr. Swaminathan said ancient India
knew about transmission of character
through  heredity and that was why
there was close inquiry into family tra-
ditions before marriages were fixed

up.
pNobody, however, knew how the
characters were passed on.

It was Mendel who. a century ago.
first began a study with peas. The
study of the law of genetics was pur-
sued seriously only in 1900. It had
now developed very much in its appli-
cation to plants, particularly in the
U.S.A. and Europe. It was now possi-
ble to raise 15,000 Ib of rice per acre.

In India also, there had been deve-
lopment of hybrids in maize, jowar
and bajra. Rust-resistant varieties of
wheat had been evolved, which had
resulted in an additional annual in-
come of Rs. 40 crores per annum to
the cultivator.

Certain new varieties of rice had
also been evolved. In Madras, it had
been possible to produce 5.000 Ib of
ADT rice per acre.

The law of genetics could he applied
also in cattle breeding, as well as in
medicine for human beings. It should
be possible eventually to Prevent age-
ing by making certain alterations in
the number or structure of chromo-
lomes.
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Farmers Benefit

By Research
In  Agriculture

From Our New Delhi Bureau
NEW DELHI, February 12.
‘The _ application

the last 13 years of planning had
yielded substantial results. While the
expenditure on agricultural research in
evolving improved seeds in the various
research institutes in the country had
been of the order of Rs. 11 lakhs,
additions to the incomes of farmers
as a result of the use of these improv-
ed seeds had been estimated at Rs. 40
crores during this period.

Speaking to newsmen
Dr. M. S. Swaminathan of the Indian
Agricultural Research  Institute said
that it was not true that all expendi-
ture on research had gone waste. He
said it was difficult ~to assess the
amount of benefits accrued through j
the use of improved seeds during the |
period. A rough estimate was made ]
which indicated more than propor-!
tionate increase in benefits compared!
with—the amount J |« ;t no. research.

The Indian Society of Genetics and
Plant breeding is organising an inter-
national symposium on the “impact of
Mendelism on agriculture, biology and
medicine-” to commemorate the cen-
tinary of Mendel's discovery of the
laws "of heredity.

The symposium  starting here on
Monday is being organised jointly by
the Indian Council  of Agricultural
Research, the Council of Scientific and.
Industrial Research, the Department
of Atomic Research, the University
Grants Commission, the International
Union of Biological Sciences and the
Rockfeller foundation.

The symposium  wifi discuss the
various aspects of the application of
genetics to crop improvement  with
particular reference to stepping up
yields of important crop plants.

"The n of science and,;
scientific research in agriculture during i

here today j

7hajtpyX.ct?
. 1611 /96S~7

MEDALS
AWARDED
TO NINE
SCIENTISTS

ii\£ scientists, including three
from Japan, were awarded gold
medals by the Indian  Society of
Genetics and Plant Breeding tor con-
tributing “papers of high quality” to
.he Indian Journal of Genetics, re-
ports PTI.

The awards, given in New Delhi on
Monday by the Society’s President,
Jr B. P. Pal, were given for three
subjects—plant breeding, genetics, and
cytogenetics and cytology.

He said that the decision to award
medals was taken at the Society’s
.meeting last year and that it would
be a regular feature.

The three Japanese scientists who
got medals for their articles on gene
liess were Dr H. Mor'shima, Dr K
Hinata and Dr H. Oka.

For articles on plant breeding, the
wards went to Dr A. B. Joshi, Dt
» Ramanujam and Dr P. N. C.
PiT.ay.

Dr M. S. Swaminathan, Dr V. L
Chopra and Dr Bhaskaran were award-
ed medals for their articles on syto*
genetics and cytology.

Mr C. Subramaniam stated that
many of the present-day problems have
arisen from an exaggeration of super-
ficial differences and  supression of
knowledge about the basic biological
unity of all living organisms.

In a speech read out by Deputy
Agriculture Minister Shah Nawaz Khan
at an international symposium on the
“impact of mendelism on agriculture,
biology and medicine in New Delhi
Mr Subramaniam said  genetics had
shattered  the false philosophy of
superior races like .he one advocated
by Hitler ;and. strengthened tbe hands
of those whb' were ..striving to intro-
duce sanit3land lattonality in man™
attitude Wy rnUn-

Fe-Zj- tG
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Genetics role in unifying
living world stressed

New Befhi. Feb. 5 {(BTI)—Mr C. Subramani® has
stated that many of the present-day problems have arisen

from an exaggeration of superficial differences and sup-

pression of knowledge concerning the basic biological

unity of all living organisms.

In"a speech prepared for an in-
ternational symposium on the
“Impact of Mendelism on Agri-
culture, Biology and .Medicine
here, Mr Subramaniam said gene-
tics had shattered the false philo-
sophy of superior races like the
one vadvocated bIX Hitler and
strengthened the hands of those
who “were striving to introduce
sanity and rationality in mans
attitude towards man.

Mr Subramanianvs address was
read by Mr_Shah Nawaz Khan,
Deputy. Minister for Agriculture.

Mr “Subramaniam said genetics
had helped clarify the basis of
the rich diversity "in physical and
intellectual make-ups and empha-
sized the need for creating equal-
ity of opportunities to~ enable
everyone to give his best to the
community. .

It was,” therefore, not surpris-
ing to find leading geneticists
lending their voice to the light
against laws which discriminated
and attempted to pigeon-hole hu-
man beings into tightly-demarcat-
ed groups, ..

Clear insight

Mr Subramaniam said genetics
had provided a clear insight into
the underlying unity of the living
world by demonstrating that the
laws of  heredity were of equal
validity in all organisms, whether
plapt or animal or man.

“This is a secret which our an-
cient ancestors realized and _ac-
cording to the famous physicist
Schroainger, the theory of non-du-
ality—what we call Vedanttc phi-
losophy—propounded in  India

SOIE 2,600 Year,s ago, equating die
personal self with the eternal” self
represents the quintescences of
the deepest insight into the my-
steries of the universe,” he said.

“When we assimilate in our
minds  this randest of all
thoughts, it will become easy to
achieve the establishment of a
society in which all people are
emotionally and functionally in-
tegrated,” he added.

Plant growths

He also referred to plants that
grew under diverse conditions of
climate and radiation levels pro-
viding enormous possibilities = for ,
studying adaptation mechanisms, |

He said the Government pro- |
posed to launch upon cO-ordinat- -
ed all-India Frojects for plantm
breeding in all major agricultural
crops and hoped that many of tire
erennial crops like forest and
ruit trees, coconut and other
palms and plantation crops would
also be subjected to_ a vigorous
programme of genetic improve-
ment :n the near future. .

About 400 scientists, including 12
from foreign countries, are parti-
cipating in the six-day symposium.

Nine awards

Nine scientists, including three
from Japan, have been awarded
gold medals by the Indgm Society
of Genetics and Plant Breedinﬁ
for contributing “papers of hig
quality” to its journal, Indian
Journal of Genetics.

The awards, given today by the
society's president, Dr B. P. Pal,
were (b;iven. for three subjects—
plant reedlné;: genetics; and cy-
togenetics* and, cytology. _ .

r Pal said ~the ‘decision to
award the medals was taken at the
some(tjy's meeting last year and it
would be a regular feature.

The "three Japanese recipients
aco Dr H. Morishima, Dr K.
Hinata and J3r H Oka. .

Tfer artistes on plant breeding,
the a”sdLoJ medals went to_Dr
A Br Josnj, Dr S. Ramanujam
and Dr P/H C. Pillay.

Dr M. S. Swaminathan. Dr V. L.
Chopra and' Dr Bhaskaran were
awarded medals for their articles
on cytogenetics and cytology.
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MENDELISM IN
AGRICULTURE

WORLD SYMPOSIUM
ABEGINS IN DELHI

Symposium on

genetics ends
By a Staff Correspondent

A six-day international sym-
posium on the ‘Impact of Men-
aelism on agriculture, biology
and medicine” was opened In
Delhi on Monday by r Shah
Nawaz Khan, Deputy Minister
for Agriculture, who deputized
IfDQI'rI Mr C. Subramaniam, reports

Mr C. Subramaniam, said in
his address, which was read by
Mr Shah Nawaz Khan, the many
of the present-day problems had
arisen from an exaggeration of
superficial ~ differences and sup-
pression of knowledge concerninq
the basic biological unity of al
living organisms.

Mr Subramaniam said genetics
had shattered the false philosophy
of superior races like the one
advocated by Hitler and strength-
ened the hands of those who
were striving to_introduce sanity
and rationality in man's attitude

. New Delhi, Feb. 20"Phe six-day
international symposium on the im-
act of Mendel's 'theory of heredity
on agriculture, biology "and medicine
at the Indian Agricultural Research [
Institute ended today.
| a ta on ricé resear_?h. . Dr

Raobert F. Chandler of the Philippines
called for problem-oriented research
gro rammes that were not too. closely
ssoclated with present practices.

Dr M. S. Swaminathan,_president of
the Indian Society of Genetics and
Plant Breeding, ~ said that high
%'e-ldmﬁ hybrids in maize, jowar and
ajra had’ resulted from~ research
work conducted in India in recent
¥ears, These had heen obtained by
he purposeful manipulation of gene-
tic factors to obtain new strains of
plants to suit particular needs.

breeding praised

NEW DELHI. Feb 21 (PTI)—
The need for greater International
collaboration in the exploitation ol
plant and animal material was
emphasised by  delegates  from
Japan. Sweden and the USA, at
the international symposium on
the "impact of mendeljsm on agri-
culture.  biology and medicine”
which concluded here yesterday.

The six-day symposium  was
convened by the Indian Society or
Genetics and Plant Breeding = to
commemorate the centenary of the

Mendel's laws of heredity as well
as the silver Jubilee celebration? of

the society. Over 400 delegates
from 11 countries attended the
symposium.

At the concluding session, Profs
A. Gustafssdn  and A. Muntzin
of Sweden. Prof H. Kjhara ¢
Japan and Prof H. F. Robinson cf
USA praised the work done iri
India m the fields of genetics and
plant breeding and in mutation !
and biometrical research. A plea j
was made for the establishment of
a world Germplasm Bank for ex-
change of plant and animal mate-
rial.

—

Dept of genetics
In a panel discussion on "teach-
ing of genetics” it was recom-
mended that all Indian universities
should set up departments of gene-

towards man.

tics as ear(ljy as possible since with-
The symposium is being attend- er

out an understanding of genetics it
ed by "about 400 scientists, in- would not be possible to revitalise
cluding 12 from foreign countries. IndDIaanlolggy.S inath bresl- i
Mr Subramaniam also referred denir of the Inv(\jliaar;l"ngoc?gt’y YESO}JI
to plants that grew under diverse The Hindustan Times, Thursday, March 11, 1965 (3) Genetics and Plant Breeding, plead-
conditions of climate and radia- A i N9, peac
Dotsibiinies Tor  Sdying et fute OI’for einignslir:/% P rgse:rnchmsolr;
Eﬁgﬂb'ruggﬁan];?&ssmdy'”g adapt- standardisation of an efficient, re-
He said the Governr_nent pro- liable and cheap oral contracep-
Foged ° I_aunchfco-orldmateéi al(;- I|v|3.e said though the results re
India projects for plant breed- L . -
ant Moped_ihat many of " the Boubt.that India’ would be " able 1o
it trees. eoconut and. othet the  next two decades. the ‘standard
palms and plantation crops would of Iivin% would not imp_rove unless
also be subjected to a vigorous some check on population growth

Mexican wheat 1
ripening in
seed village

By a Staff Correspondent
New Deih., March_10—Wuieper-

rogramme of genetic improve- ing fields of ripening Mexican was introduced immediately.
Pner?t in the negr future. P Wﬁe_at greeted Mr Mr C. Subra- Dr Swaminathan  Said that
maniam, Union Minister for Food Indian thinking on methods

and Agriclture, as he arrived at
Jounti seed village this morning.
The Mexican wheat crop is part
of the quality wheat seed multi-
?Ilc.atlon project sponsored by the
ndian Agricultural Research Ins-

of population control was _totallg
influenced by developments in th

est.

Geneticists had to take a leading
role in the attempts to curb popu-
lation growth since advances in

; i* fro titute in the Kanjhawala deve- enetics which hRve had an im-
UciryULi SnTLch-fr lopment block, 20 miles from the gact on medicine were largel
, city, responsible for the fall in deat
F*JL. f6, M S §/|xty_acres_ of land has been ratgs. The country could be
sown with this dwarf variety, to- launched upon the road to prosper-
gether with two new strains, NP ity by exploiting the technical
880 and 1393A, developed at the know-how  and the varieties of
JROLI) MEDALS FOR IARI. ~ The project was under- 'hybrids evolved by Indian geneti-
taken in October, 1964, when it cists. he added
9 SCIENTISTS was realized that all the States ' ’
. - - . were short of improved seeds.
Nine scientists, including three from The rabi crop from this seed

| Japan, were awggffed gold medals by
the Indian Society of Genetics and
| Plant ~ Breeding m lor  contributing
“papers of high quality” 10 the So-
ciety’s journal, Indian Journal of
Genetics.

The awards, given on Monday by
(lie Society’s President, Dr. B. P. Pal,
were for three subjects—plant breed- .
ing. genetics and cytogenetics and year’s seed requirements of the
cytology. whole of Delhi State will be met

Dr. Pal said that the medals would from it. -
be awarded every year. Sixteen farmers have joined

The three Japanese scientists who hands to form the "Forty-maund
received medals were Dr. H. Mori- Club” which is conducting the
shima. Dr, K. Hinata and Dr. H Oka. S‘?ﬁd multiplication scheme ‘in the
| i i village. . .

! e, Sices on, pft breecng. the S5 production will be_deve-

: loped as a specialized skill in
g.i_lgamanmam an(_ji_ br. P.N. C.| the village by starting a seed co-

e operative for grading, cleaning
Dr. M. S. Swamin*jffa, Dr. V. 1. ; [P
Chopra and Dr. I~f&aran were j and marketing quality seeds.

. Inaugurating 'a seed testing
awarded medals for aaicles on cyto- training course at the IARI this
genetics and cytology.—Ft 1. i morning, Mr Subramaniam stress-

ed the need for extending seed
testing facilities on a large scale
to ensure higher yields.

multiplication project is expected
to yield at least 40 mds of wheat
per acre, twice the average yield
from local strains of wheat sown
in the region.

The seeds produced this year
will be used to plant the entire
1,200 acres_ of the village for next
year’s rabi crop. The following
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A FREE HAND FOR
FARM SCIENTISTS

Subramaniam Calls For
Better Administration

BY A STAFF REPORTER

Inauguration of the fifth training course in seed test-
ing at the Indian Agricultural Research Institute by Mr

C. Subramaniam, Union Minister for

Food and Agri-

culture, his visit to the institute’s farms at the National
Physical Laboratory and the experimental farms at Jounti
village, 15 miles in the Kanjhawla Development Block,
and a reception by the villagers were the highlights of
| a three-hour programme arranged by IARI on Wednes-

| day.

i Mr Subramaniam criticized the
iattitude of administrators who
hindered the work of agricultur-
al scientists and technicians.
Scientists felt frustrated because
of administrative obstac'es. which
were a severe blow to progress.
He suggested administrative re-
organization to give a free hand
to agricultural scientists and tech-
nicians to enable them to carrv
the fruits of their research to the
masses.

He said the Government had
abandoned small experimental
seed farms in favour of big ones
with a view to making the best
use of the meagre  technical
advice available. "He hoped that
large farms would be establish-
ed soon.

Mr Subramaniam said that a
mSeed Bill" had been passed by
the Rajga Saoha. This w'ould soon
come "before the Lok Sabha.
When passed the Act would give
legal assurance to the farmer that
seed  of good and standard
qualltyl_ would be provided to
him. The Act_was needed to
penalize the guilty but what was
more important = was a human
understanding and a realization
that provision ot good seed to the
farmer would bé a great factor
in increasirg production.

Mr Ray Johnson, Chief of the
Agricultural Division, U.S.A.l.D.,
described the 15 trainees as “dia-
rhonds" selected from 450 million
people Tra.mng was not an end
In itself but a means to increasin
roduction. The were require
0 spend 50% of their time in the
fields The supply of good
quality seed to the cu'tivator was
more important than anything
else in agriculture and the train-
ees have an_ important r6le.

Dr B. P Pal, Director of 1ARL.
said there was need for a re-

naissance in agriculture of which
seed testing formed an important
feature.

Another official of IARI said
11 seed testing laboratories had
been opened and four were ex-
pected to be opened by June (one:
In each State‘)). These had been
equipped bv the USA. He said
there was a demand for 400 such
laboratories one in each district,
but this could not be met because
of lack of equipment.

The mode) farms at Pusa were
reen with rabi crops, four to five
eet high. A good variety of maize,
jowar and baira seed produced
at the farms was on display.

At Jounti. _the results “of the
seed multiplication experiment
were heartening. Two varieties of
Mexican wheat seed (Sonora 63
and 64) and the indigenous varie-
ties—NPL 880 and hybrid 1393A
—which were sown on experi-
mental basis held hopes of a good
yield.

Welcoming the Union Minister.
Mr Chandgi Ram. Chairman of
the Kanjhawala Block Samiti,
said that the villagers did not
get water for irrigation in sum-
mer. when they needed it most,
but their fields were flooded in
the rainv season, when water was
least needed He asked the Min-
ister to open an agricultural uni-
versity in the Block.

Mr ~ Chandgi Ram urged the
Minister to use his influence with
the Delhi Administration in stoo-
ping the acquisition of agricultur-
al land.
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‘Quality seeds can
raise food output’

By Our Staff Reporter

NEW DELHI. March 10—Mr C.
Subramaniam, Union Minister for
Pood and Agriculture, said here
today that the country was on
the threshold of a breakthrough in
agriculture.

Inaugurating a six-week  Seed
Testing Programme at the Indian
Agricultural Research Institute, Mr
Subramaniam pointed out that the
breakthrough would not come of
its own accord but only by adop-
ting modern methods to Increase
agricultural production.

Stressing the importance of good

I,

quality seed as a basic Ingredient
in increased food production, the
Pood Minister called for more
such training programmes. He re-
minded the trainers not to lose
sight of quality while going in for
quantity.

After the function, the Minister
and newsmen drove to Jounti vil-
lage in Kanjhawala Block, about 25
miles away.

Output iliuihlod

Mauji Ram an aged farmer, look-
ed excited as he told this reporter;
"We wused to think there could
be nothing new in agriculture.
But the use of good seed has
doubled production.” Kehar Singh
of Tatesar village nodded his head
In agreement.

Mr Chandgi Rani, Chairman of
the Kanjhawala Block, requested Mr
Subramaniam to ensure that the
land now being tilled by farmers
was not  acquired by the Delhi
Administration by the end of the
Fourth Plan.

He also suggested that since the
land was fertile, an agriculture

Icollege should be opened.

/9 6 S ~

Self-Sufficiency In Wheat
Seed For Capital Likely

By A Staff Reporter

The Capital may achieve self-suffi-
ciency in wheat seed from 1966. Sixty
acres of agricultural land in Jounti
village, 18 miles from Delhi, has been
earmarked" for seed production.

The project has been sponsored by
the Botonrv Division of the Indian
Agricultural Research Institute.  ten
of the 16 farmers of the village select-

ed by the Division have achieved satis-
factory results.

A spokesman of the Division said
that about one-third of the farmers
ignored the advice of the staff and stu-
dents and therefore experienced diffi-
culties. Rati Ram, one of the farm-
ers, however, said that scarcity of
water and inherent defects in the sod
resulted in poor yield on his land.

The ten successful larmers are mem-
bers of a 40-maund wheat club which
was established recently. The fanners
aim at a minimum of 40 maunds per
acre as against the average yield of
about 25 maunds in the village.

About 1,200 acres of land in the
village is proposed to be covered with
improved varieties of wheat by the
next rabi season. A seed co-operative
society for grading, cleaning and mar-
keting of seeds will soon be set up in
the village.
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Let’s put
research to
practical use

<<r>ASED purely on ex-

JL) isting knowledge and
research tried out in India,
it is possible to step- up
yields of wheat, rice, jowar,

bajra and barley in this
country more than four
times.”

So said Mr C. Subramaniani,

Jnion Food Minister. addressing
he governing body of the Indian
Council of Agricultural  Research
ICAR) recently.

. This is a most reassuring state-
nent indeed. But, instead of a
‘ourfold increase, even if a ten
jer cent rise in our present an-
ual foodgrain production of about
30 million tonnes could be achiev-
ed. the country would be self-
sufficient in food, as our annual
average grain import is only about
five million tonnes. (Imports of
foodgrains in 1963 totalled 46
million tonnes, compared with 3'6
million tonnes in 1962).

Not only this. In spite of the
potentialities of our “existing
knowledge,** we have been unable
to double our production In a ten-
year period. From 52.2 million
tonnes in 1950-51, our annual
production had risen only to 79.7

million tonnes by 1960-61.
Research
Presuming that the “existing
knowledge” was not available ten
years ago, even in the last six
years our production of food-

grains has not shown any appre-
ciable improvement.

In fact, It has declined—from
the 1958-59 production of 77.1 mil-
lion tonnes, it now stands at 79.4
million tonnes (provisional esti-
mates). after touching a record of
81 million tonnes both in 1960-61
and 1961-62.

If these official figures are not
Incorrect and if Mr Subramaniam’s
statement quoted above is to be
believed, what does it signify?
Plainly this: although we are cap-
able of good research work we just
do not have the perseverance to
make the fruits of research pay.

Of course, it is foolish to Ima-
gine that we could boost our food
production merely  through re-

tPVX3N *81
1V1 SNVfIHVH

by S. C.

m
Anantkaraman

if it is meant to improve agricul-
tural research. But is the model

any good? Twenty-two years
after its formation and two re-
viewing committees’ reports later,

several flaws have been found in
the working of the CSIR by a
third reviewing committee, the
Ramaswamy Mudaliar committee.

In the circumstances, the pro-
posal may mean only waste of
time, labour and money (money,
because under a reconstituted
ICAR many research units now un-
der State Governments will have
to be taken over).

In the present context of the
food situation In the country in-
stead of wasting time reorganising
the ICAR (which could be done in
due course), a more useful step
would be put to use the “existing
knowledge.”. J . \

A ‘complaint often heard is that
our scientists live in an ivory
tower and do not take into con-
sideration the agricultural situa-
tion in India. Although this
charge comes in handy for poli-
ticians in search of a scapegoat,
the allegation Is not by and large
true. Research work is being
carried on now with the ordinary
farmer’s needs very much in
view.

Inter-cropping

Even if there is an ivory tower
mentality among our scientists, it.
is not entirelh/ of their own making.
People at igher levels, where
precise knowledge Is invanably

"pappu_«p
'sjaaA qz ISBf ptnoM saAlasar jeoo
apj, saroja z SH jsoa pjno/A paf
-m

il ajniia nnt ’'tb-C mn__in ,nrra

food, let them at least be used as
fertiliser which we need in abun-
dance. If we do not have money
to produce algae on, a mass scale,
there is no reason why natural
depcslts of algae could not be
exploited.

One fact about Japanese agricul-
tural research is worth noting. In
spite of her advanced technical
knowledge, she has not been able
to double her rice production yet.

During 1952-62 production rose
from 9,923.000 tonnes to only
13,009,000 tonnes. Even this

figure of 1962 is not very much
higher than the rice yield in 1955
which was 12,385.000 tonnes.

But Japan has noticeably switch-
ed to other sources for food: egg
production has risen from 4,675
million to 14.529 million and the
milk yield from 854,000 to 2.437,000
tonnes in the same ten-year period.
Japan also depends much on sea-
food.

Quality seeds

But in India a switch to un-
conventional sources of food will
be a hard and long-drawn-out pro-
cess because of her people's reli-
gious beliefs. Meanwhile, with a
vast coastline like ours, much
“ready-made food” goes untapped.
Whatever sea-food is available is
costly in the many Interior towns
owing to poor transport facilities.

Mr Subramanlam also announc-

ed at the ICAR governing body
meeting that some industrialists
had shown interest in taking up

production of foundation seeds and
that the desirability of allowing
rivate seed cFroduction units might
e considered by the Government.

Instead of "considering the de-
sirability of allowing private seed
roduction units,” it would have
een better if the Government had
mno-t(iBW ap; pauiof osib
sdnorS japto sraquiaui jo sruatn
-atEjv apt or aouapajo Xus 3ai2 rou
PIP “opw jo Jarsiujw aojjod
jspsEj,, apr rsure3B parsajord aq
rapt SurAes dno.ia sjp Jo sjagraaiu
pipw  2uojb apr pauiof
os[B (uioo) ten apuepprepf jjt
4no pgSSbjaq,
masnoH apr jo rno piba\ or dnorS
srq jo uoisioap apr paaunouue Aap
-ite] jpj ‘'spieutai s.Jarsiutjrr buioh
apt ol uoirdaaxa Suppn pus jboi
-dn ub Jio paponor sjux -aptsrno
rou rod asnoH api_nr os op PinoAt
ap ispt Pies jajspnjM arnoH api
sstbtotjjo
jo sjjodaj apr uept aSerpShaw puB
aouapaja” ajoui uaAiS aq ' pinops
tuappui ub jo sassaurj* aia.w
op.w ‘siaqutam” Ag siuauiatBrs apr
ispr  sSupnj paronb ‘dnorS ass
apt jo japuaf ‘Aapuea Japuns ujbh
jpv ‘rapro jo rutod b uo Suisya
. *pSutS PuiaoSjbh JIT
'jopruTIT ouioh *apt ..sapdayj
jimra.. Pub ..moiAnpaa aptu,, apr
rsuiBSB jsarojd B sb Aepor epgBg
utppt\ ~ apt’ uj rno-rtfBw arnuiur

jn O T A S liaC

mn



THE STATESMAN, 17 MARCH

HIGH-YIELD BAJRA
EVOLVED BY LA.R.I

The Indian Council of Agricul-
tural Research has_released three
new hybrids of bajra and forage
crops ‘which  give. a very high
yield and are “resistant to crop
diseases_and adverse weather, re-
ports pTI.

The release has been made to
coincide with the diamond jubilee
celebrations of the Indian” Agri-
cultural Research Instuu,e begin-
ning on March 29.

H}/brid bajra number one gives
100% more gram and 30% more
fodder than the best varieties at
resent available in the country.
t has great adaptability and
gives good vyields all over the
ngonrtery’ from Ludhiana to Coim-

The Pusa Giant Napier grass is
a hYblrd grass developed at the
IAR1 by crossing elephant grass
with bajra. It has proved capa-
ble of giving over 200,000 Ib of
green fodder a hectare in a year
and is the most productive grass
so far developed anywhere in the
world.  Under proper _irrigation
and manuring  conditions this
gras* gives one cutting, at least,
every three to four weeks. It
has performed well in almost all
the States and is now widespread.

The last of the three, known
as Pusa Giant Berseem gives 20
to 30% more fodded than varieties
being cultivated at present. It is
also more resistant to cold and
gives high yields even durln% the
eak winter period when there
Is acute fodder shortage.

A rotation of Giant Napier and
Giant Berseem has been develop,
ed which if adopted on a large
scale, is expected to revolutionize
fodder production in the country.

1965

of com ihnnjjn to him when he
went round the fields of the In-
dian Agricultural Research In-
stitute after inaugurating the

_ Field Day on Friday. ‘(Report

oNn page 4).
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Sustained Efforts To Raise
Production W?

SEASTRI'S CALL TO FARMERS

By A Staff Reporter

The Prime Minister. Mr. Tal Baha- ing (he “field day” celebrations at
dur Shastri. appealed to farmers on the Indian Agricultural Research In-
Friday to,*®iake sustained and deter- stitute, New Delhi.
mined efforts ,10 increase agricultural | A large number of farmers from
production (adjoining' areas visited the experimen-

In view.,avf the food shortage in the |tal farms of the institute where they
count#, it was' the duty of farmers saw a demonstration of improved
to produce more. ‘'the Government methods of agriculture.
woiild give them all possible help. [ Mr. Shastri said that India was im-

The Prime Minister was inaugurat- porting foodgrains at the rate of seven

akh tonnes per month. To spend
huge sums on foodgrain imports was
not creditable for a country like India.
. He was sure that, if proper facili-
ties and guidance were given"to far-
mers, they would do their best to
increase production.  All village level
and extension workers should help
farmers in this task.

SUB-PLAN SUGGESTED

He had suggested to the Planning
Commission that there should be a
separate  “sub-plan” for _agriculture
within the Fourth Plan. The sugges-
tion had been made with a view to
achieving complete co-ordinaiion among ;
various agencies responsible for the t
promotion of agriculture. .

India was a country of small agri-
cultural holdings and research institutes m
should bear this in mind while evolv-
ing new techniques, he said.

I>r. Swaminathan, Head of the De-
partment of Botany of IARf, took
the Prime Minister round the experi-
mental farms where high yields had
been obtained by using better varieties
of seeds

Mr. Shastri evinced great interest in
the high-vielding, rust-resistant varie-
ties of wheat and hybrid varieties of
maize and bajra.

%
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A farmer shows Mr Shastri samples of the rabi crop at the Indian

Agriculture Research Institute, New Delhi, on Friday when the

Prime Minister inaugurated Field Day. On Mr Shastri’s right is
Mr Shah Nawaz Khan, Deputy Minister for Agriculture.

Shastri’s Plea For Better
Farm Implements

BY A eruATAm REPORTER

Mr Lai B?" = ri on Friday suggested co-
ord_lnatlng age and village levels to increase
agricultural

irro' board plough cultivator with seed
The Prlrrgs ‘SSijdOSSsprout_patta%hment and a proper-
Fteld D?"c- ¢ ly designed bullock harness would
Agricub3 £'cs JsBA ©m | be used by farmers during the :
said t’ ' fourth Plan. A se; of this (arm ;
:implement  will cost a farmer
oidai pu Rs 250
Jjdaj p Farmers of Knanjhawala de {
33UIBJI BJB OL|M ‘eeBJn;3Bl.monstration plots of the instl'ute !
) __took part in the Field Dag)_.orgar_\
I'B dn Hjng JI3m oi 6ized as part of the iamoni-1
L , Jubilee celebrations of the IARI
lgBljej ‘Amenb 8t*6
» pus—}9>pod Aldisnpuj

A9p ©abh Aeqj. SUOISSjIUJ
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The Scientist and the

Farmer
_________ R

At Pusa, near Delhi, the
Indian Council of Agricultural
Research Institute has been
celebrating its diamond jubilee
and looking back on its achieve-
ments in producing better
strains of rice, wheat, sugar,
maize and other seeds. Re-
search is a slow process but if
it is successful, it yields results
of very high value to the nation
and to the world. Speaking at
the celebrations, the Food
Minister has claimed that we
now have the scientific know-

how necessary for achieving an.

JNrtfmnjBiMi

TANL tox>' ~*Tu.- fT.'.frif-g.

The Prime Minister, Mr. Lai
Indian Agricultural Research Ins titutc farm in New Delhi ou PTi day.—TOI photograph.
on page 3)

Aff.-hi

Bahadur Shastri. examining an ini proved variety of wheat at the

(Report
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Rrom Our Special Representative

NEW DELHI. Saturday--The
Indian Agricultural Research In-
stitute which will celebrate its
diamond jubilee next week plans
to make a maijr contribution to
the large seen Improvement pro-
ramme to be undertaken durlng
ire fourth Plan to step up foo
production

The crucial importance of ad-
vanced academic work and = re-
search in thi» field to be able to
keep pace with the country's
increasing food requirements was
explained here today by Dr B. P.
Pal, Director of the Institute.

In recem yea s. Dr Pal himself
has played a prominent role in
this_sphere as head of a team of
IART scientists who evolved _the
now famous "New Pusa” variety
of wheat whTj'i is resistant to
"three rusts” ar acEievement that
wSshatied by %lc_ultural’sment-
ists" thf world I

Explaining wnat he described as
the "genetic architecture of wheat",
Dr Pal said piant breeding was
no longei "a hit-or-miss process”
but had been reduced to a planned

rogramme Another colleague of
is, Dr M. S, Swaminathan, was
now conductin< research in the
genetic field which held  bright
prospects foi controlled production
of the right type of wheat seed.

PEST CONTROL

Next only to the breeding of
new varieties was their protection
from pests which again required
constant research into the habits
and characteristics of the endless
varieties of pests that were con-
stant(ljy devel_opln_? new resistance
to old remedies Towards this end
the Institute would undertake a
gz;?d programme in nematology. he

These and man?/ other proposed .
programmes would obviously in-
volve expansion in buildings and
equipmenUfcgju”~ne Dr Pal was
anxiouinaP: acquire_as_quickly as
.possibl- idmrtv irtificial plant

. peful ftfpfr-
hilee the Insfitute

ffnew and more pro
“in its life.
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Yield Gan
0,000 los. per

M@Tpeople no'v a d«ys are

conscious of the marvels of
discovery in such fields as space
research, atomic energy and
radio astronomy. *

Few however are aware of the
recent explosion to _btological
knowledge Darticularlv in the on
derstandfng?Md manipulathTn/f
genes which are the determinants
of hereditary characteristics

In a book published in 1904, the
famous biologist, Jaques Loeb, had
set experimental synthesis of life
and the artificial transmutation of
species as the twin goals of 20th

entur biology. 1 wonder how
many know that these goals have
been achieved in their basic _es-
sentials and further, that Indians
have contributed much to this pro-
gress.

Genetic research, leading to the
elucidation of the bioChemical
constitution and the molecular con-
figuration of the hereditary code

i N

§lBle for thil progress, 1Y is Bnly
65 years since the laws of genetics
progounded by Gregor Mendel in
1865 were rediscovered.

As an index of the rapid pro-
gress. made in the extent of so-
Bhlstlcatl_on and control which can
e exercised in the experimental
manipulation of genes, | wish in
this article to cite the story of the
wheat breedin? work done at the
Indian Agricultural Research Ins-
titute, which is celebrating its
Diamond Jubilee this week.
When the wheat research work
was_ started at the IARI in 1906.
straight selection from the varie-
ties ?r_own by the farmers could
result in a strain capable of yield-
ing 10 to 20 per cent more” than
the parent strain.

, imu rtiiimes

N thfl t

W.IE-. ﬁ_, tne earliest of tHe I‘-’usa
wheats, is an example of the effec-

tiveness of such selection. Soon
afterwards, purposeful

W o ShipTep S e B B
Another iina

ed in the ea?he?

toe onnitlattonft n d e g r

occurring mutation*

E b b Sanies? r& JESS

NP ill was evolvedto™hiY wY” enurin

It was a mutant Yrf tiw
Kp 4 and differed from the
ent in" having P

the $0
P[lee )élelds of the order 1.500-2,000
S _per agri-

Dur"- 30.
tic

.pt
of
occurs
species

crossingby severe rust
crop Toull B HaVRfd" " 188!

by Dr M. S. Swaminathan

first originated, was evolved by
the famous Russian Geneticist,
Vavilov.

This provided the background
for many plant collecting expedi-
tlons in search of new genes which
combed the world during 1928-40.
From the extensive germplasm as-
sembled Ip <his way, the ~desirable
Senes could be assembled in one
variety through appropriate cros-
fes’

Work of this kind was initiated
in wheat at the IARI in 1934 by
Dr B. P. Pal and the result was
the famous rust resistant Pusa
wheats of the N.P. 700 and N.P.
800 series. Two striking characte-
ristics of these wheats are. firstly,
that, they have several genes con-
ferrin resistance to the rust
and loose smut diseases and
secondly, that they have a wide
adaptabl'llty, a property of great
importance from the point of view
of simplifying seed multiplication

- P.
Both these attributes are due to

The Indian Agricultural Re-
search Institute, which has
contributed considerably to
improve Indian agriculture,
is celebrating its diamond
jubilee this week. In this ar-
ticle the head of the Insti-
tute describes how wheat
yields can be increased by
selection, cross-breeding and
introducing hybrid vigour.

genes having been drawn from
Parental material. Intro-
- V01? a . parts of tbe world,
T\éY?,,*rlll *re/N'stant varieties gleg
about lo to 20 per cent more yle
in comgarison to the suscepﬂllale
varietieS In normal years. e
are, however, the only ones wort

harvesting in years characterized
epidemics.

exceP* in fields sown with varie-
tes like Np- 798 having a high
e e of rust resistance. Under
conditions of intensive agriculture,
WIth adec’uate irrigation and good
particularly with ferti-
?zers- the micro-climate surround-

f*e p,ant chanMS in a direc-
110} favourable for the growth of

both the p,ant and the path°gen-

It:_is. essential that rust resistant
varieties are grown, If the farmers
are to get the expected returns
from their investment in water
and fertilizer. In the manurial
trials conducted with the rust re-
distant Pusa wheats it has been
found that the varieties which give
only 10 per cent more yield than
the’local varieties when t.0 fertili-
zer is applied, yield as much as 100
per cent more, when 30-40 Ibs
nitrogen per acre are supplied.

With these rust resistant varieties
and with adequate water and nit-
rogen, yields of the order of 4,000
pounds per acre can be obtained,
Jnnnnoeo o

Oiraill

.The next jump in increasing
yield had to ‘await the discovery
and _utilization of genes which
can give to the plant a morpholo-
gical frame capable of making It

efect even when overloaded

Vit firB~8" ,Sch;
75138 reu a dwar
™d_"Sni,®P®, Hweee  dls™

= about 12 years
gmm?rH=IW '
TIN2t«.S’m<SYwa ,,MNilriesres «In  thf

“f d' ~*d<oJ?ai''S?
n . Shorw }
[fan”~ 01 "<Tn 4
3E?2inJ,®
I£? ANTpjn0”? 64

a_‘lll\**’*
Rockefeller . Foundation and the
Mexican Ministry of Agriculture,
have helped in increasing the ave-
rage yield of wheat in that coun-
try from about 800 pounds per
acre in 1950 to nearly 2,000 pounds
per acre in 1964.

These dwarf wheats were intro-
duced in India by the Indian Agri-
cultural Research Institute in 1962
and yields of 50SB to SjQMkpounds
per ‘acre were obta .ed ;*ajurinjj
1964. This year the yields afe ex-

ected to be higher bdPSfie of Jlie
avourable season.

One may wonder if 5,000 to 6,000
ounds pér acre represents _the

Bﬁper limit to the wheat vyields
attainable in our country. ©~ The

answer is no. There are three im-

portant lines of Iprofgres_s which

re alrfgd}[ Vﬁlb e for increasing
the yie urther

Firstly, scope exists for fjlteri
the n%rnhoﬁ)?rv of the nlantnl
Slich a wav that it becomes more
efficient to its converlio”™of ™ar
energv into chemical enere“ bv
the well-kn rocess of photo-
synthesls. %Ps rocess ?s ow a
very inefficient one but one may
be able to increase the efficiency
by 2 to 3 times if the leaves can
be made to function for a longer
time and also avoid shading each
other. Stiff and erect leaves which
are so arranged that they do not
cast their shadow upon each other
would be ideal for this purpose.

Hybrid Vigour

, Already such varieties
been evolved in rice and in wheat |
also the" are unaer developMetrt.
. The second source,.

€8 yiejdw flujr tflIHKjgditatio
of hybrid

rn°n- knov

apurt."HBA"HA*H|HHF-po]l
nated'
balra-

have (

_ Seine years ago, a gene which
in a particular cytoplasmic back-
Pround causes the abortion of pol-
en was discovered in Japan. This
ir P°W, being% exploited in the
United States Yor the development
of hybrid wheat. When this expe-
riment succeeds—and there are in-
dications_that this day is not far
off, a further big jump can be
seen in wheat yields:.

This is not all. Recent work
done at the Indian _ Agricultural
Research Institute using radiations
has led to the development of
branched mutants in a wheat,
variety. This mutant is now being
improved for its other properties
and one can hope that soon we
'7*aﬁ/ be able to increase substan-
tia 3/ 'the number of grains per
hea of wheat by making it a
gFar}fcheed one like "that of lowar

Thus new horizons are opening
up with_regard to the yields that
are attainable in wheat. The tar-
get of yield in wheat which | have
set for myself during the next 10
years is 10,000 lbs per acre.

The developments described here
are not peculiar to wheat. All cul-
tivated  plants are the gifts of
hundreds of generations of patient
agriculturists 'who did their work
m complete unawareness of the
biological and chemical nature of

the material they
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Genetics Society
awards for
nine scientists

NEW DELHI, Feb. 15 (PTO—
Nine scientists, including three from
Japan, were today awarded gold
"medals by the Indian Society of
Genetics and Plant Breeding for
contributing  “papers of high qua-
lity” to the society's journal, Indian
Journal of Genetics.

The awards, given by the Society's
President, Dr. B. P. Pal, were given
for three subjects—plant breeding;
genetics; and cytogenetics and
cytology.

Dr. Pal said that the decision to
award medals was taken at the
Society's meeting last year and it
would be a regular feature;.

The three Japanese scientists who
| got medals for their articles on
| genetics were Dr. H. Morishima, Dr.
IK. Htnata and Dr. H. Oka.

For articles on plant breeding,
the award of medals went to Dr. A.
B. Joshl, Dr. s. Ramanujam and Dr.
P. N. C. Pillay.

Dr. M. S. Swaminathan, Dr. V. L.
Chopra and Dr. Bhaskaran were
| awarded medals for their articles on
cytogenetics and cytology.

ebaryya, Scientist, National
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Diamond Jubilee
of Pusa Institute

The FPJ News Service

NEW DELHI, March 7. The
Indian Agricultural Research In-
istitute, popularly known as the
Pusa Institute, will celebrate its
diamond jubilee from March 29
tc April 3-

Established originally at Pusa
(Bihar) in 1905, the Institute In
jthe past 60 years endeavoured
jincessantly to reorient Indian
:farming on a progressive scienti-
ufic basis. The highlights of the
diamond jubilee celebrations will
be a two-day symposium on
"science and agriculture”, a
science ballet on the “origin of
life” and a ‘field day’ which will
Ibe preceded by the annual con-
vocation address on March 30.

*

Beaten track

TN the rough and tumble of the
political  merry-go-round in

the Capital, few seem to have"
much time or the mood for things
cultural. Perhaps it is thus that
a creative ballet went unnoticed.

The criticism by the Western
of Indian arts is that they are
static and that we are content to
follow patterns set by our for-
bears ages ago. To a large extent
this criticism is well ~ merited.
Even the most innocuous sugges-
tion from a critic who hints at
the need for innovations brings
forth angry letters from experts
who would not have our musi-
cians move from the Xath laid
down for them by the Acharyas.

One may suppose that the same
ardstick “would hold good for
haratanatyam, but Meena
Swaminathan does not think so.
The wife of the head of the
Botany Division of the Indian
Agricultural  Research Institute
(and daughter of the Finance
Secretary, Mr Bhoothalingam),
she is an accomplished Bharata-
natyam dancer. She produced

"The Ballet of Life” in which
she sought to put the life-giving
organisms as the main actors. The
ballet was a mixture of the new
and the old and it aimed at
educating the lay people about
what life is. Unfortunately it did
not attract much notice in the
Capital but the producers had it
filmed to be shown in Europe.
The Delhi audiences will have
one more opportunity to see the
ballet on March 30, when it will
be staged as part of the IARI
diamond jubilee celebrations.

Twelve scientists were given Shanli Swamp Itli.iliuigar .Memorial awards in J\cw Delhi oil Thursday. Among lhera were (left to light)
Dr. M. G. k. Menon. Senior Professor and Deputy Director (Physics') of the Tata Institute of Fundamental Research. Bombay: Dr. T. R.
Govindachari. Director of the CIBA Research Centre, Bombay; Dr. T.S. Sadasivan, Director of the University Botany Laboratory, Mad-
ras: Mr. II. N. Sellina of the Atomic Energy Establishment, Bombay; Dr. (IMrs.) Asima Chattcrjee, kltaira Professor of Chemistry, Cal-
cutta | niversity; Dr. VI. S. Swam inailian, Head of the Division of Botany, Indian Agricultural Research Institute. New Delhi: Dr. R. B.
Vrora, Professor of Pharmacology, / " India Institute of Medical Sciences. New Delhi; Dr. Vibrant A. Sarabhai, Physical
Chemical Laboratory, Poona, and Dr. B. K. Bachhawat.

of Biochemistry. Christian Medical College and Hospital, Vellore.—TOI photograph.

Research La-
Professor

V/heat, with branched head pro-
duced by irradiation at IARI.

IARI leads
In wheat
breeding

By a Staff Correspondent

New Delhi. Marcn 28— Sixty-
ears_of outstanding work in plant
reeding and improvement of;
field crops will be commemorated
bv the 'Indian Agricultural Re-
search Institute with a Week-long
programme of symposia and lec-
tures beginning from Monday.
_ The Institute” has achieved “signi-
ficant understanding of the gene-
tic architecture or wheat and
earned an international reputa-
tion in wheat breeding by deve-
loping NP 809 which 'is resistant
to three kinds of rust. .
Hybrid maize, millet and Napier,
grass (for fodder) are among the
recent products of painstaking re-
search by scientists at the [ARI.
The Institute  combines (
mental and applied research with
teach!nP and extension work in
the fields of surrounding villages,

New seeds are sent to State de-
partments of agriculture who
mu'tioly them and distribute them
to farmers. All-India _co-ordinat-
ed trials _of new v-ri'ti'P of seeds
ar- bripT.ng in variable dpta re-

r’n°® th-"agro-economic climate
Iv>-t stuted for the new strains.

Future? n’-i-s of expoosio') of re-
sesr'-Ji activities at the Institute
envisage the establishment of
new departments of plant_ gene-
tics. nematologv. plant physiology,
and the establishment of a na-
tional repository of important
plant germ plasm material for
breeding work,. .

See also page 7

Cunda-1

R

Al

_—



. agricultural

R ?THE STATESMAN, 30 MARCH

1965

THE BLOCKS BETWEEN
LAB AND FARM

BY A STAFF REPORTER

Dr Zakir Husain said in New Delhi on Monday that
useful research and activities “of our agriculture depart-

ments have failed to make due impact

on agricultural

production in the country and to ameliorate the condi-

tions of our farmers.”
Opening the diamond iubilee
celebrations of the Indian Institute
of  Agricultural Research, the
Vice-President pointed out that
the application of agricultural
knowledge had lagged far behind
its acquisition during the recent

years. The country had come to
realize that the path of agricul-
tural progress was beset with
many intricate problems of a

technological, social and economic
character. “We have also Come
to learn the serious inadequacy of
our Ipreparation to solve these
problems, which impede the pro-
cess of agricultural development,”
he said.

Dr Zakir Husain then analysed
the reason for the not-so-happy
situation in the sphere of agricul-
ture and said that in the past
research, education
and extension work had not been
integrated, properly co-ordinated
and geared to the solution of the
practical problems of the farm-
ers. The edifice of the agricul-
tural development programme
must rest upon the three pillars
of research, education and exten-
sion, he pointed out.

Regardless of the excellence of
agricultural research, it would not
Ihave the desired impact on food

roduction unless the results were
1Put into practice by the farmers.
“The research scientist, the exten-
sion worker and the fanner must
form an integrated system,” jjr
Zakir Husain said.

Another point stressed by the
Vice-President was that there
should be an increase in fertil-
izer production. The present-day
improved varieties of rice and
wneat—the principal food crops—
were capable of giving much more
yield if fertilized “even to a
moderate extent”. It was sad that
fertilizer consumption was still at
a very low level; the fertilizer
groduction in the country was
arely half of the present-day re-
quirements, he added.

Dr Husain called upon agricul-
tural scientists to expand their
activities so as to solve not only
the problems on hand at present,
but to forestall those which might
arise in future and be ready to
face them. “Problem-oriented re-
search for the solution of practi-
cal problems of production should
therefore, be the order of the day
gg}g must receive  priority ” he

The Vice-President praised th°
achievements of the IARI in the
. N
sal t0ad) the Thidit 87 haded
new dimensions to its reputation
“ d u has rightly been acclaim-
ed, both at home” and abroad, as
being one of the best centres of
fundamental as well as applied
research
Mr C. Subramaniam, Union Food
Minister, who also spoke on the
said that agriculture

“from stagnation to rapid pro-
gress”

At the time of the golden jubilee
the Institute had only six divisions;
it now had 12 in addition to the
headquarters of the All-India Soil
and Land Use Survey. A full
division for research and post-
graduate training of agricultural
extension had also been set up at
the Institute. Dr Pal expressed
his gratitude for the co-operation
given by international agencies
like the Rockefeller Foundation,
the Ford Foundation and the
U.S.A.I.D.

The director said that more
than 500 people had received
M.Sc. and Ph.D. degrees of the
Institute and about 400 students
were on its rolls. “It is our hope
that many of the future leaders in
agriculture research, teaching and
extension will develop out of
them”, he said.

The diamond jubilee celebrations
of the Institute will last a week.
The convocation of the Institute
will be held on Tuesday; later,
symposiums and seminars will be
organized. The Prime Minister
will address the students and the
staff of IAR1 on Friday.

3
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Chagla calls for drive
against grain wastage

By a Staff Correspondent

New Delhi, March 30—Mr M. C.
Chagla, Union Education Minister,
today called for the promotion of
a new “psychology of agriculture”
that would induce a change of atti-
tude among farmers In readily
adoFting new strains of grain
evolved by research and the use
of fertilizers in getting the best

Link between
lab. & farmer

NEW DELHI, Mar. 31. — A
national  agricultural research
and development programme will
be launched during tne forthcom-
ing kharif season to carry the
results of research to the farmer,
Food Minister Subramaniam an-
nounced here today.

Inaugurating the symposium
on “science and agriculture” at
the Indian Agricultural Research
Institute, he said that an im-
portant feature would be "to
stud the country with excellent
demonstration plots” showing the
yields that could be easily ob-
tained in all major crops pro-
vided the available scientific
know-how was put to use.

These demonstrations would be
laid out in farmers' fields by staff
and students of all agricultural
institutions and colleges.

He said the ideas that would
be generated at'the symposium
should be of great value 'in im-
plementing the proposed pro-
gramme.

The symposium has been or-
ganised as part of the week-long

diamond Jubilee celebrations of
the 1ARI.
Referring to some of the Im-

portant researches carried out at
the institute, Mr. Subramaniam
said they were not being pro-
perly applied.

Seed supply

Although improved varieties of
wheat had been released in 1914
the area covered by these varie-
ties was still small. An important
reason for this situation was the
absence of a proper seed multi-
plication and distribution machi-
nery.

He said that wunless scientists
could demonstrate what they ad-
vocated, their advice would not
be heeded by farmers.

Mr.  Subramaniam announced
that the Government had ac-
cepted the scheme for re-organi-
sation of the IARI and had ap-
ointed Dr. P. Paul as the
irst Director-General of the re-
organised set-up.—UNI.

yield out of them.

Speaking at the convocation of
the Indian Agricultural Research
Institute here, Mr Chagla drew a

arallel between the relation of
ood production to increasing
population and waves from the
sea rolling up and washing away
the writing on beach sand.

It was not enough, he said, in
.these days of scarcity to produce
between 80 to 90 million tons of
food grains and allow a substan-
tial amount of it to be wasted due
to bad storage and destructive
elements like = birds in the .fields
and rats in godowns. He called for
a national campaign against such
preventable forms of wastage and
asserted it was not good for either
national self-respect or the eco-
nomy to be dependent on imported
food” grains.

He commended the credit sys-
tem of evaluating students' work
as was done in the IARI, as a
fairer estimate of scholastic attain-
ments rather than the single final
examination method for assessing
a student’s work at the Institute.

The dignity of the convocation
| today was “marred by about a
ldozen commercial photographers
who swarmed on to the dais, to
take pictures of the students re-
ceiving their degrees, and created
a scene when asked to get down
from there.
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Mr M. C. Chagla. Union Education Minister, being introduced to

the members of the staff of the Indian Agricultural Research

Institute. New Delhi, by Dr B. P. Pal, Director of IARI, on his

arrival to deliver the convocation address of the Institute oo
Tuesday.— Statesman.

Farm Scientists Must Go,
To The Fields

—CHAGLA
BY A STAFF REPORTER

Mr M. C. Chagla, Union Education Minister, on Tues-
day called upon students of agriculture to induce farmers

to adopt modern methods of farming.

The Minister, who was deliver- eee g
ing the convocation address of r
the Indian Agricultural Research
Institute in New Delhi, said the
social attitude of farmers could
not be changed unless efforts were
made to translate research into
action. It was futile to study
agriculture and then seek “white-
collared jobs" in cities, he said.

It was imperative to achieve
self-sufficiency in  food: India's
dependence onh other countries for
food was not good for her "self-
respect”. For that students of
agriculture must try to understand
the psychology of the farmer and
work with him so that he could
see the light of modern technique.
That was the only way to increase
agricultural oufput- © The target
set in the fourth Plan, which gave

riority to agriculture, to increase
ood production by 30% would be
achieved largely Decause of the
contribution of "agricultural insti-
tutes and  their  students, Mr
Chagla said.

He called for a national cam-
lign to destroy pests 50% of tire
ital agricultural produce in the
rnntry is destroyed by pests. The
Sk for improving the quality and
icreasing the quantity of = food
roduction was meaningless so
.ng as half of it was wasted
| Storage. Mr Chagla asked agri-
rrturai scientists to improve _the
listing methods of preservation.
;Fonly we can preserve well the
resent agricultural produce,'we
mll have double of "its quantity
dthout an};veffort." he said.
GROW MORE FOOD

A problem which rendered the
grow more food” campaigh fruit-
:ss was_the population explosion,
ie Minister_ pointed out. In fact,
constant increase in population
ras "wiping off” the results of
rose steps- The IARI should
tudy the problem, he said.

Mr Chagla said that something
was “radically wrong" with the
present-day examination, system
which determined a student’s abi-
lity in one single test. Ho praised
the system followed by the IARI
to determine students” ability by
taking into account the term-to-
term “assessment of students. In
this_context, he suggested that the
institute  should “introduce re-
fresher courses to enable old stu-
dents and held workers to ac-
quaint themselves with the latest
advances of agricultural science.
The 1ARI should also examine the
possibility of incorporating a
course in social  sciences in ns
curriculum for “science could not
be divorced from the humanities,

IA?fz)%tétlhundr.ed and sixty-six can-
didates received degreés in diff-
erent branches of~ agricultural
science. Out of them 82 received
Ph-Ds.

The convocation was held on

the second ?(ay of the Diamond
- Week “being celebrated by

, . tr—
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AGRICULTURAL
RESEARCH

Demonstration Plot

Planned

By A Staff Reporter

Mr. C. Subramaniam, Union Minis-
ter for Food and  Agriculture® an-
nounced ir* New Delhi on Wednesda
that a “national agricultural researc
and development  year programme
should be initiated during the khavit
season this year to enable agricultural
scientists  to demonstrate  their dis-
coveries.

Demonstration plots would be set
up all over the country to show the
high vyields that could be obtained
in all major crops by the application
of scientific knowhovr.

Inaugurating a iwo-day symposium
on science and agriculture iti the
Indian Agricultural Research Institute,
Mr. Subramaniam  said that unless
scientists demonstrated the new techni-
ques, their advice might not be accepted
by farmers.

Although-  the country  now had
enough scientific knowhow for achiev-
ing an agricultural revolution, what wu
discovered in the laboratory was not
taken to the farmer, Lthcient initia-
tion £t research, education and exten-
sion work was essential to make a
substantial impact on the agricultural

U~ THE LARGE GAP
Failure to estaplish a proper seed
multiplication ami distribution machi-

nery for tne (tnntoved  varieties ol

wheat released by plant breeders as

early as 1914, failure to exploit (he
advantages of crop rotation  which
could provide a net profit oi Rs. I,tw0
for a tanner on a three-acre land and
I'to utilise organic wastes as_manure
were some examples which indicated
the gap between acquisition of know-
ledge and ns application.
Ithough tne country had been de-
endent bn agriculture for its liveli-
ood, a parsimonious outlook towards
supporting research efforts in the field
of agriculture had by and large con-
tinued over the decades. As a result.
, agricultural research institutions had
suffered from  tack ot high calibre
scientists, equipment and facilities.
Dr. Swammalhan, Head ot the pc-
partmenr of Botany of IARI, described
how present-day advance in  plant
breeding was based on the genettca
discoveries of Mendel. He pointer
out that radio isotopes  could
be extremely useful in the held ot
plant breeding and experiments with
them had been successfully conducted

at _the institute. o

Dr. O. P. G-autam said that the
quantity of water available would hard-
ly suffice for one-third of the present
area if intensive cultivation was taken
up He issued a warning agamst ex-
cessive use of water which had led to
waterlogging and salinity in the Punjab
and U.P. .

Dr. H. R. Arakert said that drought-
resistant varieties of foodgrains should
be developed if dry farming was to
be introduced in the country on a sub-
stantial _scale. . . .

Dr. S. E. Roy said that the primi-
tive implements used by Indian farmers
must be changed. He particularly men-
tioned the “khurpi." the sickle and
the ‘desi plough.”

ICAR TO BE
REORGANISED

By A Staff Reporter

The Union Cabinet has approved a
scheme for the reorganisation of the
> Indian Council of Agricultural Re-
searﬁh.
This was announced by Mr. T.
Subramaniam, Food Minister, while
speaking at a symposium on science anti
agriculture tn New Delhi on Wednes-

day.

%’he Minister said that Dr. B. T.
Pa! Director of tire Indian Agricultural
Research Institute, had been appointed
Director-General of the reorganised set-

J up.
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The Prime Minister, Mr. Lai Bahadur Shastri. examining an im proved variety of wheat at the
Indian Agricultural Research Ins titute farm in New Delhi on Fri day.—TO! photograph. (Report
on page 3)
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PIVTs call
Increased

NEW DELHI.
Minister Lai
day appealed to farmers to make
sustained and determined efforts
to increase

He said

AtyyY~dLS

~5

Sustained Efforts To Raise
Production

SHASTRI’'S CALL TO FARMERS

By A Staff Reporter

The Prime Minister. Mr. Lai Baha-
dur Shaslri. appealed to farmers on
Friday to make sustained and deter-
-rmncd “cffortT'-W' increase-‘agrieubnwd
production

In view of the food shortage in the
country, it was the duty of farmers
to produce more. The Government
would give them all possible help.

The Prime Minister was inaugurat-

for

farm output

April 2:  Prims
Bahadur Shastri to-

agricultural produc-

India was importing

ing the “field day” -celebrations at
the Indian Agricultural Research In-
stitute. New Delhi,

—A large number of farmers irccie
adjoining areas visited the experimen-
tal farms of the institute where they
saw a demonstration of improved
methods of agriculture.

Mr. Shastri said that India was in>
porting foodgrains at the rate of seven
lakh tonnes per month. To spend
huge sums on foodgrain imports was
not creditable for a country like India.

He was sure that, if proper facili-
ties and guidance were given to far-
mers, they would do their best to
increase production. All village level
and extension workers should help
farmers in this task.

SUB-PLAN SUGGESTED

He had suggested to the Planning
Commission that there should be a
separate  “sub-plan™ for agriculture
within the Fourth Plan. The sugges-
tion had been made with a view to
achieving complete co-ordination among
various agencies responsible for the
promotion of agriculture.

India was a country of small agri-
cultural holdings and research institutes
should bear this in mind while evolv-
ing new techniques, he said.

Dr. Swaminathan, Head of the De-
partment of Botany of IARI, took
the Prime Minister round the experi-
mental farms where high vyields had
been untamed by using better varieties
of seeds

Mr. Shastri evinced great interest in
the high-yielding, rust-resistant varie-
ties of wheat and hybrid varieties of
maize and bajra.

grains at the rate of about seven
lakh tonnes per month and spend-
ing crores of rupees on these im-
ports. It was not a matter of cre-
dit for a country like India.

The Prime Minister was inaugu-
rating the “Field Day” at tha
Indian Agricultural Research In-
stitute which is celebrating its dia-
mond jubilee.

A large number of farmers from
adjoining areas today visited the
Institute where they were given a
demonstration of improved me-
thods of agriculture.

Addressing a gathering of farm-
ers, Shri Shastri said that in the
prevailing conditions in the coun-
try every farmer should do hi*
best In overcoming the food short-
age.

He assured the farmers that the
Government would give them all
possible help for increasing pro-
duction. He wanted that all village
level and  extension  workers
should help farmers.

Praising the work of the Re-
search Institute, Shri Shastri said
it should keep in mind that in
most parts of the country the
average land holding of a farmer
was about half to one acre. The
farmer should, therefore, be pro-
vided with such improved imple-
ments as would serve the needs of
his farm.

The Prime Minister was taken
round various departments of the
Institute to see the research work
done there. Heshow-ed keen in-
terest in the farms under {fee
botany division where breeding of
new
port crop plants is being carried
out. With these neW varieties the
institute hopes the country would
achieve greater production ta
future.

3 w. tr

Shastri
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Co-operation

in agriculture
Aid by consortium
recommended

By ad staff Correspondent
New Delhi, April 1—Technical
assistance by a consortium of
small non-loan-giving nations pro-
viding managerial talent as train-
ers and motivators in farm pro-
rammes was recommended at the
ymposium on International Co-
operation for Agricultural Im-
provement in India today..

Speaking at the sympdsium, or-
art of the diamond
Jubilee celebrations at the Indian
Agricultural Research Institute,
Dr Morris Kilbridge of the U.S.j
AID advocated the “do it, show
and help” attitude for these ex-
perts, who would be expected to
work in small communities with-
out creating social barriers in
order- to be effective in their mis-
sion. .

Aid strategy

Outlining a “strategy for assis-
tance to small town agro-indus-
tries,” he maintained that they re-
C|1UII’ed little capital equipment and
that the operating costs would be
less than In industrial (Sties. The
products would lind a ready local
market and promote the trénd to-
wards the urbanization of small
towns.

Dr M. s. Randhawa, Director-
General of the Ministry of Food
and Agriculture, said there were
agro-industrial = corporations in
four States. The centre at Coimba-
tore was considered a model.

Mr R. G. Johnson, in his talk on
international co-operation for
training and_development, observ-
ed that the limiting factor xvas the
lack of skilled manpower with the
willingness to put their skilla to
work under farm condltons. He
auggested the stepping up of In-
i service training systems for young
. farm experts rather than sending
them abroad to acquire farm
tralan?. .

Mr R. W. Cummings commended
the maize imé)rovement programme
in India and aaid It had become
the springboard for International
co-operation in agricultural re-
search in Southeast Asia.

asks farmers to

use improved ploughs

By a Staff Correspondent

New Delhi, April 2—Prime Minister

Lai Bahadur

Shastri today urged farmers to adopt improved plough-
shares and new implements in a determined effort to end

food scarcity.

Addressing a gathering of farm- f--—

ers in a straw-strewn field of
freshly harvested Mexican wheat
at the Indian ,?\\/Pricultural

j search Institute, Mr

Re- |
Shastri asked j

the farmers to realize that 700,000 j

Itons of wheat was imported every J
up the imbalance J
roduction and actual re- .

1month to make up
| between
, quirements.

This, he added, was not some-
thing to be proud of and called
ior a co-ordinated effort in ex-
_tension work to step up produc-
jtion.

The Prime Minister was con-
ducted round the experimental
fields and shown the new agri-
cultural equipment being develop-
ed at the institute.

Outdated khurpi

According to experts, 70 per
cent of the total ener%y of farm

operations is absorbed by the out-
dated khurpi, sickle and plou%h
now in use. The plough yoke
needs to be modified loo.
During . the Plan, at-
tempts wig ) extend the
use of th board plough,
cultivator attach-
ment an designed
bullock h| set of On-
proved f; cost

the farmer about
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FARM REVOLUTION ESSENTIAL,

SAYS KOTHARI

society and do more for it”, he
said.

Dr Kothari said that increasin

salinity was rendering arable lan

By A Staff Reporter

the Indian Agricultural Research

useless in  many parts of the

The Diamond Jubilee Week of Country. The problem was acute
in

est Pakistan where an

expert committee had expressed

Institute ended on Saturd%twith the view that it could be solved in

an appeal by Dr D. S hari.

the time of the present generation

Chairman  of the University F ;
Grants Commission, to scientists prowde(z neces_sarl){ err;p aé's ;/_vas
t°.elevate agriculture “from a 9!VeN 10 _agricultural —eoucation
rimitive craft to modern indus- and the scientists_had determin-
Pry” ation to fight it. The same thing
’ was true of India as well. Hence
Presiding over the post- the need for scientific investment

Graduate School Day at the for the development of agri-

Institute, Dr Kothari
IARI had _a_ unigque position

said that culture, he said.

Dr R W. Cummings, Field

of knowing intimately “the stark Director, Rockefeller Foundaation,
reality” about the countrys agri- and Dr B. P. Pal, Director of

culture. The Institute  could,

IARI, who also spoke on the

therefore, succeed in bringing occasion, called upon the students
about a revolution in the sphere of the Institute to accept the

of agriculture. The revolution

challenge to assume leadership in

could "not come just by acquiring the sphere of agriculture.

knowledge. What was needed was
a spirit of dedication among

Earlier, Dr Kothari distributed

prizes to winners of a sports com-

agricultural scientists and their petition organized by the Post-
willingness to “expect less from Graduate School Studénts’ Union.

The Hindustan Times, Friday, April 23, 1965

Gas from cow-dung

IARI| prestige project

goes up

In smoke

By a Staff Correspondent

New Delhi, April 22—Two of the Indian Agricultural
Research Institute’s prestige projects in Delhi villages

have proved damp squibs.

The projects—production of cow-
dung gas ~and provision of special
types of air-tight storage bags—
have failed to catch the imagina-
tion of villagers. Apparently, desk-
bound scientists at the Pusa Insti-
tute had not correctly assessed the
villagers' needs and ‘their limita-
tions before launching the projects
nearly eight years ago.

With a view to stop wastage of
cow-dung, the institute designed a

“gas—generating]\pit," which, besides
E)_roducmg gas for cooking and
ighting purposes, supplied superior
quality of manure which could be
used as fertilizer. The pit, fitted
with pipes and other ancillaries,
cost Rs 450. .

Each pit could produce 100 cubic
feet of gas daily, enough to meet
the requirement of a five-member
family. Five pits were launched in
as man){] villages on an experi-
mental ‘basis in 1957. It was hoped
that other villagers would be en-
couraged to set up  such pits at
their own expense.

But experience has proved other-
wise. Instead of utilizing the pro-
jects, the villagers have preferred
to wait for electricity to reach
their homes. .

An averalge villager uses a char-
coal stovte. He cannot afford to use
even a_kerosene stove (costing
about Rs 8) and even the most
Frpsperous among them cannot
hink of changing over to a gas
cooker costing Rs 80 or Rs 100.

The best way

They told the institute men that
the best way to use cow-dung was
to use it as fuel. The villagers have
also found that chemical fertilizers
supplied bY the community deve-
lopment blocks were better than
the “fermented cow-dung” obtain-
ed from the pit.

The institute admits that the
project has failed because suffici-
ent gas can be produced through
fermentation of cow-dung, only
during summer months. In winter
or on days when the temperature
is low-, the operation is unecono-

mic,
Similarly, _only half a dozen
Peasant families have so far bough*
he polythene-coated, moisture-
resistant bags in the past four
years. Each bag, costing Rs 40, can
store grain weighing _ug to 30
maunds for seven to eight year*.
It has been foupd that the aver-
age farmer does not store grain
for more than three or four

months. . i .

The difficulty with bags is
that once they “are unsealed, their
damp-resistance capacity is affect-
ed. The institute has now design-
ed bags with a capacity of 20
maunds, which will be sold to the
farmers at a cheap rate from
next year, g__ ------m-mmmmemmeoeee-

-2.~ - ST- Ctf.

Multiplication of
High-yield
Wheat Seeds

(from our correspondent)

OOTACAMUND, May 27.
An event of considerable ™ natio-
nal importance from the agricultu-
ral point of view took place to-day,
the first death anniversary of the
late Prime Minister Nehru, when
certain  varieties of wheat-seed
with very high yield potentialities
—achieved through the use of
atomic  radiations by Dr. M. S.
Swaminathan, Head of the Botany
Division. Indian  Agricultural Re-
search Institute, New Delhi and
his  colleagues—were _ sown for
large-scale =~ multiplication at the
Wheat-breeding Sub-station of the
IARI at Wellington, in Nilglris,
Giving this Information  to me.
Dr. Swaminathan, who visited the
substation  specially for this pur-
pose, said that among many other
valuable endowments, Pandit Jawa-
barlal Nehru had given India_a
clear atomic policy, when he said:
“Whatever will happen, India will
never use atomic energy for evil
F/Iurposes.” Conversely, 'he added,
r. Nehru had emphasised that
India should become one of the
Ieadln_? nations in the world in the
exploitation of atomic energy for
peaceful Eurpqsgs. He said that
an%/one who visited the Wellington
Wheat-breeding sub-station to-day.
would see that, thanks to Mr.
Nehru’s atomic policy, man had be-
come almost “Brahma” so far as
the crop plants were concerned.
_ Through the use of atomic radia-
tions, Dr. Swaminathan and his
colleagues had created thousands of
new plant, types in wheat, rice,
barley, cotton” and other economic
E{Iants at the Indian Agricultural
esearch Institute in New Delhi.

MUTATION OF COLOUR

It may be mentioned that this
work was recognised in the form
of a Bhatnagar Memorial Award to
Dr. Swaminathan early this year.
The staff of Wellington Sub-station
led by Mr. P. Nambisan.
Offlcer-In-Charge, sowed to-day
seeds of what might be termed “the
most precious atomic baby of 1965”
as far as India was conceérned _said
Dr. Swaminathan. This eminent
botanist and his colleagues had
shown through extensive = experi-
ments that some dwarf wheat va-
rieties, developed in Mexico, had
very high yield potentialities. One
of these varieties, termed “Sonore
64” yielded over six_tons per hec-
tacre during 1964-65_in several acre
plots. Grain of this variety. Dr.
Swaminathan  said, was réd like
the imported PL 480 wheat. Since
%raln of red colour was not liked
y the Indian farmers and consu-
mers, seeds of this variety were ex-

ants with an amber colour were

)Posed to atomic radiations and mu-

produced. Seeds of these mutants
isolated at New Delhi in  April
1965, were brought and sown in
the Wheat-breeding Sub-station at
Wellington_ to-day for large-scale
multiplication. Since wheat could
not be grown in North India dur-
ing the summer months, this sub-
station would help to accelerate the
pace of wheat research.

Dr. Swaminathan said that the
seeds harvested at this_sub-station
would be sown at Delhi and many
other places in North India durin
October and _November 1965 an
would definitely revolutionise
wheat production 'in India.

Besides the amber colour mu-
tants, man%/ other wheat and bar-
ley mutants were sown to-day by
the staff of the Wheat Breéding
Sub-station Wellington
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Location Of National
Biological Laboratory

SCIENTISTS

Indian scientists ate spin
question of location ot the
Biological =~ Research
Paiampur in Kangra Valley.

While the Director-General
Council of Scientific and
Research and  three other
Dr. B. P. Pal, Dr.
and Dr,

M. S. Swaminathan,

on the
National

Laboratory at

ot the
Industrial
scientists.

M. S. Randhawa

have

favoured Paiampur, Dr. H. J. Bhablta

and Prof P, Maheshwari.

Chairman

of the Biological Research Laboratory,

have wvoiced their opposition

to it

They are against Paiampur on ac-
count of its remoteness from a uni-
versity, transport problems and diffi-
culty of stocking tropical plants and

animals Ihere.

Seven members ot Parliament from

the Punjab have thrown in the
behind the selection of Paiam

87 mds Of Wheat
Per Acre

**Ttac limes ol India”

LUDHIANA, May 4; A major
breakthrough in wheat production has
been achieved as a result of the c.v
| penmeni condueted at Punjab Agti*

foukure | niversity here.

I A;sirsn of one ol the Mexican
wart wheat varieties has given an
ield ol about 87 maunds per acre,

i The average all-India yield is about

litme maunds an acre and the per acre
yield of wheat in the Punjab and
Ludhiana  district is about 13 and
about 23 maunds an acre res]Pectiver.

Dr. D S. AthwaL Head of the De-
partment o! Plant Breeding in the uni-
versity, told reporters that the develop-
ment of the new-strain did not involve
any increase in expenditure. t

He disclosed that about 50 progres-
sive farmers would be selected from all
parts of the Punjab to observe the
planting of the new variety in demons-
tration plots.

New Variety Of Wheat

LUDHIANA, May 4: The Agricul-
tural Univer-.ity has developed a
variety, of wheat capable of vyielding
more than SO maunds per acre.

PV-ts. haivested in a demonstra-
tion plot of about 40 sg. yards at the
:»ir*.ver$ir3/ farm last month, gave an
estimated yield of 87 maunds.

Ihe new variety is highly resistant to
ihc three gtoups™ of rusts common in
the Punjab,

PV-J8 attains a maximum height of
three leer against five feet in case ol

—UNIL
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.News Service
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DIFFER

their joint leuei to the Prime Minis-
ter and the Union Education Minis-
ter they have said that Paiampur was
selected after a good deal of con-
sideralion and in consultation  with
eminent scientists. Any change at this
stage, in their view, would cause re-
sentment in the Punjab.

The letter has been signed by Mr.
Hem Raj, Mr. Sadhu Ram. Mr. Igbal
Singh, Mr. Cajraj Singh, Mr. D. C.
Sharrna and Mr. Chunilal

According to C.S.I.LR. sources, the
tentative scheme for ihe National
Biological Laboratory  was prepared
by Maj.-Gen. S. S. Sokhev and cir-
culated to all members of tile Biologi-
cal Research Committee. It was dis-
cussed at a conference attended by

39 scientists at Hyderabad in Novent- 1

ber 1963

The C.S.I.R.
Prof. Maheshwari had considered lhe
draft plan “quite satisfactory"” except
for a few changes which he had sug-
gested. Before the plan was adopted
it was "very widely" circulated amon
eminent biologists in the country an
abroad.

The governing body ol C.S.I.R
a[%prove ihe scheme "as well as thel
site.

Maheshwari ~ has questioned
die decision to locate the laboratory
at Paiampur. In his letter to Mr.
M. C. Ghagla he has said that in
spite of the assurance that (he ques-
tion of location of the laboratory
was open  for reconsideration, the
Director-General of C.S.I.R. had in-
formed the Biological Research Com-
mittee thal Kangia Valley had been
finally chosen and thal he was going
ahead with the project.

NOT REPRESENTATIVE

In Prof. Maheshwari’s view, the ex-
pert committee, on whose recommen-
dation Kangra Valley was selected,
could hardly be considered represen-
tative of biology as a whole. |l con-
sisted of three botanists from Delhi
and all of them belonged to the In-
dian Council of Agricultural Research
and lhe Indian Agricultural Research
Insmule.

Prof. Maheshwari has said: “You
would certainly not like that a new
laboratory  costing Rs. 314  lakhs
should be maimed from lhe very be-
ginning because ot a wrong choice
of its surroundings. It would be a
colossal mistake to act in a hurry
without properly weighing all aspects

of the question.”

Dr. Bliabha in his letter to Mr.
Chagla has also expiessed the view
that it was not “wise” to set up a
National Biological Laboratory which
is nol closely associated with a uni-
versity

Kangra Valley would not be suit-
able for the laboratory as its climate
was unrepresentative of the rest of
India. “We would be making the great-
est contribution to the advance of
biology in the world by locating such
a laboratory in a climate more typi-
ca, of this continent as 1he laboratories
of advanced countries are unlikely to

I\lY iuC*™  climalic conditions.”—

Proi.

wrfcTr ~

"Ft FTfa,
ottfcki 3t Mm

sr

oi|lcKlc3

sources claim that {

*rft sm

mHIfecH'tiK,

jyii 3a
ifrnf?T

"1I'fK -SKrld

TTTaft TcR" ffr "qf*RT *

sft hWn FIT RFT fFTO F

SRIT T pfl 3 TRF Fft *T

Ft SFTTTT O
-g-R FTOTt FTfen

3at |
FI-wIF

FTF i

ffiHfft 3tf3 fh

FTT 1F3T F
7TOTP1 FF7 TTOrT

FTFF
"5RTO

T37

m tfHrf

313~

n

ppgss

SHje & \mt$ of*nV ia j

Monday, May 3, 1965

a E£t}0igfjt lor Qlanp

Our,diameters are the

result of our conduct.

— Aristotle

PRIORITIES IN
, AGRICULTURE

S Every time the subject oi

Ifood comes up in the Luk
jSabtet the complaint is made
|that agriculture has not been
given sufficient priority in the
Plan. The complaint heard once
again during the debate on the
budget demands of the Food

Ministry last week has no rela-
tionship to the facts. The truth

is thal 20 per cent, of the total

allocation in the Plan is reserv-
ed for agriculture, community!
development and irrigation and |
dial no substantial increase!
could have been made in this;
without slowing down the deve- |
lopment of organised industry
and mining. Perhaps better re-
sults might have been obtained

if the Plan had put greater cm- |
phasis on minor irrigation pro- |
jects and on the development of;
the fertiliser industry. But it is
one thing to find fault with the

pattern of investment in agrt-1
culture and quite another to

argue that the overall allocation |
for agriculture has been inade-j
quate’j That the results have not

been commensurate with the in-
vestment only emphasises the

need for a thorough reappraisal

-of the pattern of investment lo

ensure the maximum increase m

per acre fields in the fourth

Plan. The first need, as Mr. Il
Subramaniam told the House in

his reply to the debate, is to.
meet fully the increasing de-

mand for fertilisers.  Already

plans are under way to develop

the fertiliser industry at a faster

rate. But larger supplies of fer-

tilisers will not help if the

farmer has no clear idea as to

vihat type and how much of it

will ensure the maximum vyields

for the crop he wants to sow.

There should be no delay in

completing sample soil surveys|
in every district to ascertain

the kind of fertiliser and the

quantity needed to achieve the

best results for different soils

and crops.

The farmer is conservative
by nature and seldom takes to
a new practice unless he sees
with his own eyes that it is to
his advantage. The best way to
educate him in new farming
practices, as suggested by ones
member, is to set up an experi-
mental centre in each develop-
ment block to demonstrate how
large increases in tier acre yields'-
can lie obtained by proper ue
of fertilisers ana pesticides,
‘these centres can also help in
popularising the results of re-
search. There is little justice
m die complaint made oy one
member that the f.C.A.R. has
not done much for agricultural
research. What has been lacking
is not research but its practical
application ip the field. The
farmer can hardly be expected
to take advantage of the results
of research unless better tools
and improved seeds are easily
available to him. Indian agri-
culture suffers from inefficient
management. It is a pity there-
fore that the proposal for a
country-wide studv of farm
management practices should
have been abandoned. Its find-
ings would have been of im-
mense benefit to all agencies en-
gaged in rural development
work. It is time indeed that the
Government undertook a study
not only of farm management
practices but also of the pro-
gress in the implementation of
various land reform laws. The
startling disclosure bv one of
the speakers during the debate
that 16 lakh farmers have been
engaged in litigation as a result
ol these laws speaks for itself.
How does the Government ex-

wpect illiterate farmers to lake

full advantage of laws whose
Implications cannot very often
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DISTRICT NEWSLETTER

NEW WHEAT
STRAINS

RESEARCH WORK
AT WELLINGTON

(FROM OUR CORRESPONDENT)

OOTACAMUND (Tamil Nad).
Not many in the South are aware

of the work bein done at the
Wheat Breeding Sub-station of the
Indian Agriculfural Research In-

stitute at Wellington In the Nilgiris
in evolving various strains of rust-
resistant wheat.

As a result of systematic work
for the past ten yéars, three new
varieties gf Khapll wheat, two va-
rieties of bread wheat and three
varieties of barle%/ have been re-
leased for cultivation in the Nilgi-
ris and other areas in the South.
When these varieties are grown alii
over the Nilgiris and Palani Hills, |
rust infection in wheat will be con-1
siderabiy reduced.

In recognition of the national im-
portance of some of these improved
strains the Madras Government has
included the wheat variety, called
the Khapli, in the list of crops to
be cultivated by villagers on a sub-
sidy basis under the "Gramasaha-
yak scheme”. This will greatly help
in popularising cultivation of im-
g{gt\ged strains of wheat in the

EXPERIMENTAL GROWTH

Apart from its usefulness as a
research centre for the breeding of
rust-resistant wheat, the Wellington
sub-station has also become a cen-
tre_where experimental wheat ma-
terial can be grown during the
summer months. Thus, seeds har-
vested at Delhi and other places in
the North are sent to Wellington in
May and sown here immediately.
Seeds from these plants will be
harvested in September-Octoberi
and sent back to different stations
in the north to be grown there in
October-November. In this_way re-
search work on this crop is_ being
speeded up and a new strain pro-
uced within half the time taken
before the establishment of the
Wellington_sub-station.

~ Within five or six years of mak-
ing a “cross”, a new variety can be
released for cultivation. Such acce-
leration in the tempo of breeding
work is essential since it has been

found that = most of the earlier
wheat varieties do not respond
even to the application of more

than 30 Ibs. of nitrogen per acre.

STEPS TO INCREASE YIELD

If the average yield of wheat has
to be raised from the present level
of 800 Ibs- per acre, it Is considered
essential that varieties which can
utilise profitably larger levels of
soil nutrition are made available as
guwkly as possible, Bg/ breeding

warf varieties which do not qu?_e
even when heavy doses of fertili-
zers are applied, wheat produc-
tion can be revolutionised.

The Indian Agricultural Research
Institute has already taken up this
work, using some dwarf wheat va-
rieties from Mexico as parents.

This station has recently acquired
some additional area of land from
the military authorities. A modern
glass housé for experiments has
«also been constructed. Much credit
must go to Dr. M. S. Swaminathan,
.Head of the Division of Botany,
Indian Agricultural Research Insti-

te, New Delhi, and Dr. Sriniva-

n, who was in charge of the sub-

ation for more than five years.
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Czechs honour
our scientist

London, Aug. 13 (PTI)—Dr M. S.
Swaminathan, of the Indian Agri-
cultural Research Institute in New
Delhi, has been awarded the
Mendel Memorial Medal by the
Czechoslovak Academy of Sciences
"in recognition of his outstanding
contributions to genetics,” accord-
ing to a communication received
from Mr Swaminathan here yes-
terday.

Czech award for
Indian expert

LONDON, Aug. 12 (FTH—Dr M
5. Swaminathan, an expert from the
Indian Agricultural Research Insti-
tute New Delhi, has been award-
ed the Mendel memorial medal by
the Czechoslovak Academy of Sci-
ences in recognition of lris out-
standing contributicths to the pro-
gress of genetics.

CZECH MEDAL FOR
INDIAN

LONDON, August 13: Dr. M. S
Swaminathan, of the Indian Agricul-
An earhead of wheat before and after the use of atomic radiation.—TOI photograph. tural Research Institute, New Delhi,

.as been awarded the Mendel Memo-
- . (induced mutations

IN CROP PLANS U

demy of Sciences “in recognition of
) | Whv

Exhibition Inaugurated

gress of genetics,” according to a
communication received here.—PTI.
By A Staff Reporter

»

INCREASE IN CROP

A few decades ago an eminent
scientist declared that “artificial
mutation of species” should be the
goal of the 20th century science.
An exhibition on “induced muta-
tions in crop plants,” inaugurated
at the Botany Division of the Pusa
Institute on Saturday, .was proof
that the goal was .within reach well
before the end of the century.

The exhibition the first of its
kind organised in India, shows how
.crops can be increased and strains
|improved bv the application of
’atomic energy. More than 1000

mutations of wheat and barley
were on view.
From the imported Mexican

wheat, red in colour, a new amber-

coloured dwarf Sonara (named after
a city in Mexico) wheat has been
evolved. The tall, purely Mexican
variety was easily damaged by
heavy fertilisation and fast winds,
s% the shorter variety, was produc-
ed.

The red of the original wheat
did not appeal to India and an
acceptable amber-coloured wheat
was discovered. An Indian farmer
who sowed the new wheat seeds
claims to have harvested 7,000 Ib
per acre.

Jowar-like wheat produced by
physical mutation or gama-rays
was also exhibited. A single stem
of wheat grew 13 to 14 branches
through radiation. This new wheat

--source can increase the vyield per
‘acre to 10,000 Ib.

Twenty varieties of barley pro-
duced from the N. P. Barley. 104
can increase the output by 25 per
cent. The new wheat and barley
seeds are being multiplied for re-
lease shortly.

Pictures and charts, in another
section of the exhibition, showed the
progress in crop research. X-ray-
induced variation in dowers was
also depicted. From single-petalled
cosmos and chrysanthemum, multi-
petalled, giant dowers can be pro-
duced.

The exhibition was inaugurated
by Prof. P. Maheshwari. Head of
the Botany Department, Delhi Uni-
versity.

YIELD
Expert’s Suggestion

CAMBRIDGE. August 3: Dr. M. S.
Swaminathan told a meeting at Cam-
bridge University yesterday that scien-
tific ingredients necessary for trebling
the present average yields of rice,
wheat, maize and other cereals were
available in India. .

In rice and wheat the dwarf varie-
ties, which were capable of utilisin
solar and chemical energy very effi-
ciently, had yielded more than six tons
per hectare.~ Use of atomic radiation
had helped correct defects of crop
varieties introduced from other coun-
tries.

To step u Yields there was need
for squy of all necessary inputs _Far—
ticularly "seeds and fertilisers.—PIT.
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SPECIAL CADRE OF
FARM RESEARCHERS

FROM OUR CORRESPONDENT
LUDHIANA, Aug 5—Mr C. Subramaniam, the Union
Food and Agriculture Minister, disclosed here today that
the question of creating an all-India agricultural research
service, as suggested by a scientists’ panel attached to his
Ministry, was being considered by the Government.

Inaugurating the fourth all-India
wheat research workers’ confer-
ence on wheat at Punjab Agricul-
tural University here, the Minister
said that various other problems,
including better service conditions
for scientists, absence of admin-
istrative hindrances and handicaps,
and opportunities for travel and
free exchange of ideas—all of
which were important to the deve-

lopment of research—were also
being examined by the Govern-
ment.

The Minister said it was most

important to safeguard academic
freedom and scientific initiative of
the individual research worker in
the interest Qf efficient research.

Unless we created a research
climate and temper, Indian scien-
tific talent would go to other
countries, where the right climate
prevailed.

Mr Subramaniam disclosed that
a scientist in the Class | grade at
the Indian Agricultural Research
Institute refused the director’s
post in a large institute with
nearly 60% more pay because he

wanted to continue his scientific
work. . . .
This confirmed his belief thats?i

the drain on talent India was cur-
rently experlencm?I was not caused
solely by lack of high pay scales.

He. however, said that if only the
right conditions could be created
India would be a paradise for agri-
cultural scientists.

While stressing the need to In-,

crease food production, Mi
Subramaniam asked research
workers to take interest in tha

propagation of population control
methods.

.Referring to improved whea
varieties, he disclosed that 20,
tons of Sonora-64 seed was beirg:
imported from Mexico.

Mr Subramaniam complimente’
the Panjab Agricultural Universit;
for integrating research, teachin?
training and extension in agricull
ture and called upon other uni
versities to emulate the exampU
of Punjab.

Mr Subramaniam also said tha
intensive agricultural programm
(package programme), which hy
been launched in seven distric
of the country about five years ag
mwould be continued in the fourt'i

iam.with the assistance of the
ord Foundation.

The conference was presided
over by Dr B. P. Paul. Director-'

General of the. Indian Council of
Agricultural Research.

r P. N. Thapar, Vice-Chancel-
lor of the University, in his address
said that the evolution of the
dwarf wheat strain from Mexican
wheat at Ludhiana, which gave an
Kleld of 87 mds per acre, would
elp to solve the problem of evolv-
ing dwarf varieties of wheat which
could resist waterlogging.
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Dr M. S, Swaminathan of the Indian Agricultural Research Institute, New
Delhi, who has been awarded the Men del Memorial Medal by the Czechoslovak
Academy of Sciences in recognition to his outstanding contributions to the
study of genetics, talks to Dr Charles A. Panton of Jamaica during a break
between sessions of the Mendel Memo rial Symposium in Prague.
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Pohled na hlediSte pH slavnostnlm zahajovacim ceremonlalu

Profesor N. P. DUBININ,

Moskva, SSSR:
1. Mezl pracemi, kter* ss ini
podafllo zdarne realizovat, chtet

bych napfed uvgst starsl prdce z
let 1928—1940. Pflpomindm vytvo-
feni centrovg teorla genu; tehdy
se ml poprvd podafllo sestavit teo-
rii dglitelnostl genu a ndrys jeho
vnitfnl struktury. V soucasnosti
*e tato teorie skvgle rozvinula v
dneSni molekuldmi genetice. DSle
bych chtel poukdzat na dflkaz o
etektu postaveni genfl — mg po-
kusy dokazaly, ie myglenka vy-
slovend ji2 dfive, je opravdu
sprdvna. Podafllo se ml ukdzat
na pokusech s drozofileu, 2e udin
genu zdvisf na jinych genech, le-
iiclch v chromozOnu vedle nfiho.
Jestlife me centrovfl teorie genu
dnes takovy ohlas v podobe dneS-
ut molekulSrnl teorie struktury

enu, pak dalSlI vyvo] teorie efek- posla® RaeaTtnii
v celdrn rozsahuvenskfi

u situace genu

I/X?™

3n_Senetikfl celeho svgta, usporSdane ve dnech 4.-8. srpna Ceskoslovenskou akademii

mfpBtd «h! 011 Mi-dy Ce8ko8loyaaska soclahsticka republiky a nekolika vedeckych svgtovych organizaci na
vmnnQSte h ~yroci publikovam Mendlova ucem o dgdicnosti, skoncilo. Jeho druha cast zacne zitra v Praze

2 neiVet8ICh’ kterd se kdV « "as pofddalo. Probihalo v dustojnem prostfedi

-7no?m lyn”S

nnhh-kv -
SDgvkvA"mbuMH S
hdstvu’S iivnt'*spolecn

h ™.dl/ dle °pery 3 baletu- Zucastnilo se ho pres tislc vgdcu z 39 zem! vcetne nasi re-
1 61sy”~P0819 bl la anglictina, v niz byly pfedneseny vsechny projevy a diskusni pfi-
mjazykem: jde pfedevshn o pokrok ve vede, o pokrok, ktery

muze pfinest

‘chh,™ lepsi zivot. Zadne po?,iticke aspekty a nabozenske predsudky nesmi nikdy vgdg branit v tom aby se
mohla svobodne rozvijet. To bylo kredo, ktere jiz na zacatku symposia vyslovil v nekolika sviich profevech

tikr& v S rS hv”j3arSf akademik: dvaadevadesfitilety Bohumil Nemec, jeden z nejlepsich nasich gene-

I'L S tn |

X finstaSvinflnft ~'» AN
la iehoz imenn

d i velkoa
S'dT SK ffidJS S c'to svgv

Profesor dr. M. S. SWA-
MINANTHAN, universita
New Delhi, Indie:

Dfilezitg obory mg prdce jsou:

1. VytvSfenl velkgho poCtu
zajfmavé lak v teorii ,f*
tak i v Braxl v oboru Tritirum'

oru irmcum,

CO ODPOVEDEII...

V prubehu symposia jsme polotili nekterym gvetovym gene
tikum Ctyfi otdzky a puzadali jsme dotazovand, aby nSm odpo-

vedeli.
Otfizky znely:

1. Kterehu vaseho diia si nejvic cenite a jak® md v~znam?

2. Co pokladate za nejvyznamndjsl

v poslednich dvaceti letech?

svetovy objev v genetice

3. Jak jste byl spokojen s organizaci brndnskeho symposia?

4. Jakymi cestami by se podle vSs meia ubirat veda — obor,
Vv nemz pracujete — do budoncnosti?

A lady jsou odpovddi:

nﬁ.‘@ 0 J«®nizace l\’/ie"d"'tn:a
nJ.l* nz dobr4> Byl0

nesTo/'fleskosm’

v/dv akademlk Bohumn

BBIRSSSIUS S'S T j? -

mozdnu, jei jsou nejbytnS Spja-
tyTERtrPppdt @I zanrerem  mych
starSich praci pfedstavule gene-
Jn a llUO&K,P fUaCH: zdB S
° ob)evit fadu no%]aydh
7 a4 du

“

i gZeamn6j8l °blaStl soucasn! blo*

radlatd” a FeitemtcR® mutace, Ogénk-
ticks teOlle evOluce a kosmickd

genetiky. Vsechny tyto oblastl
ésou vyznamnd pro vedu |_praxl.
udoucnost sele”*ce zgvisl J

teoretickych zfisad, jeZ sepjaly ge- v5ch modernlch zpasobech stano.

V k nnSi»aan{ints hBm' kv,

nftsnhon!md d)1 be "h
mntart™

’\nvtf r r
v* «dL flzent. dsdICn°btl-
ty v mych Qn!hfigHa-Probiemy”}g-'
iace a genptikya a »Molekuiernt

E‘é§é“\'§$8('jrr‘1}’ 8v-5 %noﬁ%e%o% r%n@

venovane otSzkam eyoluce a se- )e? Samy let
»Evoluce populaci a radia- Jekym pianetam a svetflm budou

iekee:

ce- a -Genetlka populaci a se ek- muset
b IS, P2 e R

kterfi ~ vedly ke vznlku kosmicke ganlsmfl,

genetlky v SSSR.
2. V poslednich dvaceti letecH

byl nejvetsi udSlostf v genetice
objev, Ze skutefinym nositelem dd-
difinosti jsou nukieinove kyseliny
a stanoveni genetickych principfl
v synteze molekul bflku. Dele

Ize poukezat na vyznamne vysled-
ky ‘praci vdnovanych zkourndnl

povahy pflsobeni radlace a chemic-
kych mutaci a koneend na vznik

s,n K

Profesor John Weir z Kansaskg
rence v Kansasu v USA pfedvldg vgdg o dgdicnosti
fddng flkoly nikoliv proto, Ze je sdm genetik,

. J® kou, protoz? uvnltf lodi
priice, musét " vytvoflt

vent dSdlfinostl. Vznlkd otdzka

stanovit evolucl organismfl v pfi-
* hem‘ck/.cb rode. V medicine se vynofujl uko-

| Ochrargj)( A'"0511  floveka
gfed Skodllvymi vlivy, zejmdna

pdrd  BAdiAdeneki tRPambigkui¥FAr

drovnt

R L L N Ty
kosmonaut& k da-

bn zajlstény tak6 genetl.

Sl? bude
uzavfeny cyklus or-
ktere zajlstf kosmonau-
tdm mo2nost dlouhodobeho pobytu
ve vesmlru.

v celku je genetika jednou z
nejangaZovan6j5ich véd dneSka.
stoji dnes v jedne fade s fyzikou
matematlkou a chemli. Brzy vSak
jeil vyznam pro zajlSteni Zivota

ilovdka jeste vzroste. Na  (ispe-
Slch genétiky v mnoha ohledech

zdvisl  blahobyt lldstva  zdravi
cloveka, jeho fyzicka dokonalost,-

mjo s

z mflsta Law-
mimo-
ale vzhledem

university

k palfiivym probigmOm, kterg pfed lidstvem stoji.

»Zpflsob, jak se genetika bu-
de rozvijet, lze predpovedet jen
teZko,« rekl profesor Weir na-
semu zpravodaji v jednom z
mnoha kuloarnich  rozhovorfl
na symposiu beznych. »Zfetel-
nejsi jsoo jiz ukoly, ktere pfed
tonto vedou stoji. Domnivam
se, ze jednfm z hlavnfch je ob-
jasnenf role genetiky pfi dife-
renciaci —e vyvoji a formovSni
— organismu.«

»Lekarskd veda snad bode
moci jednou v budouenu rldit
s vyuZitfm poznatku o dedig
nosti genetickon »Vybasu*
Cloveka. Je to vsak stejne vzda-
leny cfl, jako cesta na Mars.«

Aktualnost tohoto problemu
ukazuji gfsla o poCtu lidskych
jedinefl dusevng obilZenych
tak, Ze nejsou schopni normgl-
nl skolske vfehovy. V souCas-

LZE RIDIT
GEN ETICKOU
»VYBAVU«
CLOVEKA?

jsou asi tf
tom, Ze duscvni
vlastnosti talent, naddnl,
ale i negativni vlastnosti
jsou dediCne, v sougasne dnbe
nenl pochyb. Podle ngzoru
profesora Weira bude moci IC
kafska veda v budouenu byt

ng populaci jicti

procenta. 0

do ktereho patfi glechtgnfl pse*
nice a dflkazy, 2e neprimg pfl-

SObeni Zafeni mfl2e byl ddleil"”
16 P« vyuZiti potravysterilize-

K P’

NelJstarSl ds. akademik dvaade,

m ,, ec.
ngpomocna nejen pfi volbg
partnerfl, ale bude moci i za-

sahovat do nositelu dediCnosti,
desoxyribonukleovych  kyselin.
CIl stejng vzdaieny a ndrogny,
jako kosmicky program tohoto
stoletf.

»S vyuZitim znalosti z gene-
tiky muZe uZ nynl udrZet me-
diclna osoby s dediCnau cho-
robou, napriklad cukrovkou v
takovem stavu, ze choroba uZ
neni handicapem. Dfive, kdy
lidstvo neumelo takovgto ne
moci legit, mnoho jedincu nml-
ralo velmi Casne a tlm se ome-
zoval pfirozenym zpusobem vf-
skyt takovychto onemocneni v
pristich generacich. LeChg
pfedchazeni — dedibnych vad
zustgvg lekafskg vbda zatim
dluzna. VyuZiti biochemickych
poznatku, z&sah do sestavy
desoxyribonukleovych kyselin,
je problgmem a iikolem pHs-
ticb generacf.c

Profesor John Weir je opti-
mista, VzpomnCl, Zb od Mend-

V  Vvbra yyznamenana stnbrnymi pametnimi
a Vysoke sko y zemgdelske v Brng. Brno samo vcetne svych vedeckych pracovisf a

211 Pracoval a umfel- ma dnes Mendluv pamatnik a
°ddélanl v Moravskem muzeu. Vsem tem, kteri se o pamfitku Jana Rehore Mend-
u vyslovuXk ceiy vedecky svet na zSpade i na vfchodg, na severu i jihu

° AAS°)n!" Pri* h Sympl>Sla a

drdBUPePIRRIBOVH Az N ™R

hrfrht ATrif”
ha~hu  jJ.TfH?'
™ S r 1iS 1t HUeil'
pro indicke zemgdglstvl.

tetMDholdnmo
IMTDPpIPTP H°

Mendlova »faktoru« a
zpusob? jakfm gen vytvdH pro*
teizpiy.

3. Symposion bylo velmi dob*
fe organizovdno a ddlaio dojem
skvdleho okna do svgta v ob-
last! genetiky ve vsech vgtvich
a aplikacich.

4. Mgli bychom ziskat zvyge-
nou kontrolu nad experimental-
nf manipulac! genii tak, aby=
chom mohli genetiky u2lt jako
nastroje k rflstu produktivity
sklizne i dombciho zvtfectva. Je-
ding tak miizeme vyuzit Mend-
lovych objevfl, abychom falsi-
fikovali® malthusidnskou filoso-
tit o vztahu vyroby potravin a
rflstu populace.

Profesor dr. Arne MUNT-

fwhdu, Svedske:

1. Muj zfllem se soustfeduje
na ruzng vjizkumng nflmgty, ja-
ko napriklad;

a) indukeni polyploidy u
obilovin (Zitopsenice — Triri-
cale) a tetraplcidni zito. O tu-
tO* prdci mSm v prvg fadg za-
Jeui{'{ JO tak6 duiezita pro vy-
tvflfenl novych drubfl v pgsto-
vfini rostlin;

b) cytologickg studie o prfl-
vodni gistotg u Zita a jin«ch
rostlinnych druhfl. Takovd Cis-
tota se vyvtjl z normflinich
bezvadnych jedinefl po rflznych
strflnkflch a mfl obvykle zhoub-
ny vliv na plodnost a sllu.

2. Podivuhodng vysledky ty-
kajici se genfl a ganatifiy kod
objeveny v poslednich letech
blavng U mikrooipaRNRMA.

3. Symposion se mn6 Jibilo
velmi mnoho.

4 Co nejvice integrace v ge-
netice a bioebemfi.

Profesor dr. C. H. WAD-

. . h podminek;
DINGTON, president Meziprochs Zi aminex; .
kot BIGERSDAMYIS] na,teprefic-

narodnf Unie biologickych

Ved Imivprcita s i-.
un N ersita v Edin-
DUrgilU, Skotsko:
1 Ve svg nwsri ,, . .

c..£ ob”w*P™’g

lovych objevfl zlskala tato ve-
da mnoho dalSich mnnorad-
nych poznatku, z nichz nekte-

Tak vypadd Mendlova zahrddka dnes po tioravdeh ThrfmwZzZf
augusUnianskdm kldStere na Stardm Brnd.

Mendlovymi medailemi, nektefi se stall

oslav, pa.rl uzna-

>> ticK imi .. Je to | NA) uCi Wat

FoBE tSri MY Gfencdg i KndRiyY) uCmany Watsonem 2
dine0 roda’ ktef! za ureit?ch
zes‘len®ch  podminek vyvinou

Ur£ItOU  modIflkaci, vede po
mnoha gensraclch k objevenl

3- Organlzace, brnenskgho
symposia byla mimofadng dob-

rd, pohotovd a rdzuy pfdtel-
skeho. KdyZ jsem mel nehodu

u'y iUvolngaile K uianolle feddrod, jediavéfim dletuton ajlotito —-madom - jedom i jsan -si gud — pra-

opudy covnici symposia mne ihned
P Uy odvezli nya pkliniku, kde mi

rychle a odbornd poskytli po
trebng osetfeni. ,Velmi jsem

fikaci, i kdy2 wvndjgl
nejsou pritomnv a ktefi se vy-
vijeji za dokonale normdlnich
podminek.

Mo} A T°2ovory se konaly v prestdvkdch mezi Jednanim. Na
snirnku dr- Marianne Krohovd z holundskd botantekd laboratofe
U}‘verslty v Njjmegenu a Dagmar Pleskotovd s Ludmilou Bedr-

z P~tskSho Ostnvu experimentdini botaniky na balkdnu
nov&ho brndnskdho dwadla.

vdecen za pggi a pozornost pfi

tgto prvnl pomoci
4. VSdnl obor, v n$m2 neM-
ce pracuji, je kontrola vyvoio-

Dfllezitost tgto prflee spoHvd
v t" L, 2e: .

a) ukazuje, jak zd”nl dediC-
nosti zlskanych vlastnosti mu-

22 Byt 8RB PHieIM  vyek procesfl pusd iie-
mendelovskych procesfl, takZe tickych faktoru. - Nejdfllezitgjgl
gt ™ domnlvat- 2e Je zamgfenl tohoto vednlho oboru

Pro nejbliZsi budoucnost je stu-
dium molekuldrnlho meebanis-

mu, kterym geny pflsobl, tj.
formace sdSiovatele RNA ie-
ho pflsobeni pfi kontrole pro-
teinovg syntgzy atdl

. t 1kut?Cn8 pFfrae dédenl
ziskanych vlastnosti;

b) objasnuje proces, ktery
by mohl velmi cenny v
chovatelstvi domdclch zvirat, i
pri pestovflnl rostlin po strfln-
ce opatrovgnl vyzivy za obtlZ-

Stranu pripravil: BORIVOJ
VALNICEK za jazykove spo-
luprace dr. MARIE FAIXOVE
a dr. V. BURIANA.
Fotografie: KAREL KULAT?,
MIROSLAV MACHA a CTK —
EMIL BICAN.

P ? _piocesu _em-
bryonflinzho vyvoje, ktery jsem
P° mnoho let studoval.

2\ NeJv6tSl obJv genetiky za

s..°,B

rg lze k Mendlovym co do S

vyznamu prirovnat — objev {]i(c)itl afjllnn(fs‘ \t/eetfc: \\//egalsf pral

biochemicke podstaty dediC- yp Y-
»Objevy, objekty genetic
kych vyzkumu, nemuseji bj

vzdy z poCatku vyiozeng prak
tickg,« zduraznil, »ale jejic]
prakticky smysl se s nejvets
pravdepodobnostf dostavl.c

Jeden ze zpusobu, jak urych
lit yyzkumy a jejich praktick.
vyuzit! je podle ngzoru profe
sora z Kansasu mezinflrodn
spoluprace. Sam vyuzit sympo
sia k tomu, aby navSzal osobnl
kontakty s vedci zabyvajlciml
se stejnym oborem, mfi Zivy
zfllem o prflei  Ceskosloven-
skych odborniku, potesilo jej
pozvanl do Ceskaslovenskeho
Ustavu experimentdlni biologie
a genetiky. 2ive se zajimal o
historii Mendlovych pokusfi a
o mista, kde Zil a pracoval tento
veiky brnensky rodSk. Ocenil
upravu pamatniku, -i zachova-
lda* architektonicke krflsy
kiSStera. A vyhled do zelenS

P h
brnCnskych parkfi a zahrad.

byvalern
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Proletari vsech zemf, spojie sef

ORGAN JIHOMORAVSKEHO KRAJSKEHO VYBORU KSC

PNS 30 « 50 HAL. «

NEDELE 8. SRPNA 1985 * CIS 189 -

ROC. 80

vydala vlada Ceskoslo-
venski  socialistick(-  republiky
prohlsscni, v item* rozhodne od-
»uzuj» agrssi USA ve Vlelnamu,
kterA je hrubym pocusenim ie-
nevskych dohod o Indafilne z ro-
ku 1954, mezinerodniho prdva
Charty OSN. Pine ss stavl za
stanovisko vlady VDR za dne 8.
srpna 1985 a znovu vyjadruje
s»ou plnou podporu navrhum VDR

za dne 8. srpna 1985. Podrobng
prohlaseni pMn&si dnesni Rudd
pravo.

Brnenske symposion koncf

NEDAILE A DOKTORATY

Skonfiilo vedecke sym-
posion o genetice » Cest-
ne doktoraty peti vedcum
e 31 pametnich medaili
Jana Rehore Mendla.

BRNO (Voj) — Cestng tituly
»doktor zemgd61lsko-lesnick>rch
v6d« a »doktor veterindrnich
vSd« udglila vfiera Vysokd sko-
la zemgdglskS v Brag pfl pfile-
Jitosti Mendlova mezinSrodnfho
symposia pgti pfednim zahra-
nignfm vgdcfim z oboru gene-
tiky,

Na slavnostnim shromA2dgnf
v aule Vysokg gkoly zemgdgl-
skg udglil hostijm — ticastnl-
kflm symposia — tituly rektor
ikoly, prof. dr. in2. Miroslav
Vyskot, DrSc., Clen-korespon-
dent CSAV.

CestnJ doktordt zemgdSlsko-
lesnickych vgd obdr2eli akade-
mik Nikola] Vasillevig Cicin
i SSSR, prof. dr. Artur Horn,

‘e Ani pracovnfcf n. p. Lacrum
nezflstali pozadu za ostatnlmi
brn~nskymi z8vody. Na pomoc ob-
lastem Ji2nlho Slovenska, postifce-
n“ml_zaplavami pHspgli Cdstkou
42.255 Kgs.

¢ LidovE hvezdaraa a planetarium
ua Kravi hofe v Brng pFipravila
i dnesni nedglnl odpoledne a
Jveger tyto pofady: v 15 hodin v
planetSriu pohddka pro dgti »0
Fastyfi a Panng«, y 17 a v 19
hodin pro dospgld »Nase Miggng
drgha«. Hvgzddrna Je otevfena od
20 do 22 hodin. Bude se pozoro-
svat Mgsic, Mars, souhvSzdl, tnlho-
Viny a” hvezdokupy.

Clen Macfarskg akadsmie vgd;
prof. dr. Frederic Bruce Hutt,

profesor Cornellovy university
v Ithace v USA, prof. Arne
Muntzing, reditel Institutu ge-

netiky v Lundu ve Svgdsku a
gestn? doktordt wveterindrnich
vgd prof. dr. Edvard Sorensen,
profesor Krdlovskd vysokg Skoly

veterindrnf a zemgdglskg v Ko-
dani.

CSAV udglila dnes 31 vgdcGm,
ktefi se zaslou2ili o vgdeck#
program Mezindrodniho sym-
posia o0 genetice v Brng pa-
mgtnl medaile. Mezi vyzname-
nanymi Je 26 zahranignfch ge-
netikfl.

OBED NA HRADE...

Pdf rnovopeden”chr doktord ho-
noris causa ktefi tyto nejodtSt
akademtckd poctu obdrlell vdera
dopoledne u aule Vysokd Skoly
zemdddlskd, se seSlo na brndn-
skdm hradd k slavnostnimu obddu.
Ale to, co pfi obddd vypravovall,
bylo tak »neslavnostnt« a tak
pfdtelskd, le Isme se snallli /ejtch
sloua alespott »e zkrdcenim znttnl
zachyttt pro naSe itendfe.

Akademik Cicin tekl: »KoneCn6
nastala doba, kdy obdci celSho svS-
ta si podduaji ruce, aby svtjmt
videckml pracemi pfispbll k ob-
ilvd ceUho lldstva, aby ui ntkdo
na svdlb neumtral hladem. Ten
ndS bol JeStb nenl u konce a ni-
kdy nebude, To nds zavazujle, aby-
chom v naSl prdcl nepolevill.*

Profesor Hvtt t USA: »7 bltz-
kosti university, kde pracujl, /*
maid vesnltka /mdnem MORAVIA.
Kdykoltv ft budu pro\ltd6t, otdyc-
ky mad jeft jmdno pftpomene Mo-
ravu a Brno. vSechno hezkd, co
Isem u iids proStl.*

Profesor Miintzlng, Svddsko: *By-
ly doby, kdy Svidovd pflchdzeli na
vase dzemt, padmahooat si je a
podle toho byll Mdminini®, Jsem
nesmlirnf rdd, it rmdm jako Sudd
u vds ftnd dkoly. VaSe uzndnt za
molt Ctyficetlletou vddeckou Cin-
nost md napUtufe pocttem Stdstt
a hrdosti. Budu doma vSem vyprd-
vdt o tom, co Iste ve vddd uddlali
a co lIste uddlalt pro zdchranu
Mendlouy pamdtky a feho uCent.*

Profesor Sbrensen, Ddnsko: rDva-

cet let ui spolupracujl s Cesktjml
a slovensktjmt uddcl. Mdm ue va-
Slch faddch teind pfdtele. A to md
tdSt.r

Rektor Vysokd Skoly zemdddl-
skd u Brnd, prof. dr. ini. Vyskot,
dr. Sc., ukondll obdd slovy: »Pfejl
vdm vSem, abyste mohli 1 naddle
pracovat na svtjch praclch, aby-
chom se tu opdt alespod za pdt
let seSli, aby se genettka naddle
rozvtjela, abycbom zlskalt pro lid-

stvo dalSl poznalky a pomohlt
vsem lidem na zemi k lepSimu
iluotu.r ISal—

jnspaskdnfcMIi

Vdera dopoledne vgdeckd koml-
se, ve kterg byll mlmo Jing pro-
fesofi Tobias z Kapskgho Mgsta;
Correnty z Palerma, Jenoves z
Mexlka a z naSicb antropologil
a prehtstorlkfi prof. Poullk, Dgkan,
Valsfk a fedltel Moravskgho mu-
zea dr. Jellnek, prohlgdla hornl
cellst nalezenou v Jeskynl KOlna
pracovniky  Moravskgho muzea.
Vagdcl zjTstill na zSkladg stratl-
grafickg sltuace arcbeologlckych
a antropgloglckycb znsfcft, le Jde
0 Celist neandrtglce z doby vice
ne2 pted Ctyficeti tlsici lety. Je to
pat? objev neandrtilce na naSem
fizeml vflbec a prv?, ktery byl udi-
ngn pH systeraatickSm vjzkumu.
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What’s on in Delhi

Indian Institute of Islamic Studies:
Prof, G. L. Tikku. of California Uni-
versity. to speak on Phenomenon of
Saints, Panchkuin Road. 6 p.m.

Instltutlon of Electrical Engineers:

. Rao to speak on Perspec-
tlve Plannln% for Power National
Institute of mences of India Hall,
Mathura Road.

ndian Society
Plant Breeding:" Lecture by Dr
S. Swaminathan on  Genetiis—Its
Past, Present and Future, IARI audi-
torlum, 4 p.m.

India International Centre: Semi-
nar on Social Policy for India, Mr
R. Jagannadha Rao to address. 40
Lodi Estate, 9-30 a.m.

Teachers' Day: Celebrations, Gov-
ernment Higher Secondary School
Jangpura, 6 p.m.; Prahladpur. 10

of Genetics and
M.

New Delhi Harl Sabha: . Dis-
course, sabha premises. Kali Bari,
andir Marg, 8 p.m.

Stepping Up Milk,
Egg Production

NEED FOR GENETIC

RESEARCH

By A Staff Reporter

A dynamic  programme of genetic
research can help increase substantially
the production of milk, eggs, wool,
horiey, silk and lac in the country,
according to Dr. M. S. Swaminathan,
Head of the Botany Division, Indian
Agricultural Research Institute.

Dr. Swaminathan was felicitated by
the Indian Society of Genetics and
Plant Breeding on Thursday for win-
ning the Mendel Memorial Medal of
Czechoslovakia. He went to Prague
recently to receive the medal. He also
?gtended a symposium on  genetics

ere

Speaking at Thursday's function, Dr.
Swaminathan said that genetics was
basic to progress in the fields of
agriculture, medicine and biology.

He hoped that in the next few years
the exact molecular organisation of
genes would be  discovered. This
would help scientists rectify some of
the hereditary defects in human beings.

PROPER STUDY

Dr. Swaminathan pleaded for a pro-
per study of genetics in the country.
During the past five years a silent re-
volution had taken place in India in
the application of genetic principles to
crop improvement. Through a combi-
nation of the right type of crop variety
and a?ronomlc practices it had been
possible to obtain greater yields in
major crops _like rice, wheat, maiz,-
jowar and hajra.

The application of atomic energy in
plant breeding had helped accelerate
the pace of progress in the develop-
ment of new varieties. A recent exam-
ple of the use of this technique was
the elimination of the red colour from
seeds of Mexican dwarf wheats.

The modern plant breeder had man:
potent tools with the help of whicl
he could produce in a short time the
variety suitable for specific agricultural
conditions.  In dynamic agriculture new
problems would constantlv crop up and
it was essential that the breeder antici-
pated some of them.

“If we make it possible for research
findings to be adopted by farmers on
a large scale, agricultural production
sin the country will increase rapidly.”
ipr. Swaminathan said.

A world of plenty and prosperity awaits our
agricultural community, thanks to successful
application of genetic principles to crop

Improvement

FARM EVOLUTION BY
PLANT BREEDING

DURING the last five years
a silent revolution has
taken place in India on the
application of genetic princi-
ples to crop improvement.

Through a combination or the
right type of crop variety or
hybrid and the agronomic prac-
tices that are necessary for
bringing out the best in the
variety, it has been possible to
obtain yields in the major crop
plants like rice, wheat, maize,
jowar and bajra of an ordei
which  did not seem possible
some years ago.

A few years ago, a sponta-
neous mutation, i.e. a sudden
heritable  change, conferring a
dwarf stature and stiff and erect

tance of such dwarf varieties for
pushing up wheat production,
the Indian Agricultural Research
Institute introduced from Mexi-
co in 1963 a large collection of
dwarf wheats with the help of the
Rockefeller Foundation and the
Mexican Ministry of Agriculture.
Trials carried out during the
last two years have shown that
some of these wheats like Lerma
Rojo. Sonora 64 and V-18 are
capable of yielding over 6 tons
per hectare in adequately ferti-
lized and irrigated lands. While
prior to 1963 yields of the order
of 50 Mds per acre were consi
dered to be difficult of achieve-
ment, it is not uncommon to
see reports now of yields of

Dr M. S. SWAMINATHAN

leaves was discovered in the rice
variety, Chou-Wu-Gin in Taiwan.
By crossing Chou-Wu-Gin with
the tail  strain. Tsai-Yuan
Chung which had other desirable
features this gene was transfer-
red to the hybrid Taichung-Na-
tive 1. This dwarf variety has
giyen in some parts of India
yields of the order of 5-7 tons
per hectare. The dwarfness
enables the plant to stand erect
even when 1t is grown in very
rich and heavily fertilized soils,
while  the stiff leaves prevent,
shading of the lower leaves by
the upper ones and thereby en-
able all the leaves to utilise
solar energy effectively for the
prodetion oif carbohydrates.

In wheat, genes conferring a
dwarf habit were discovered in
the Norin variety in Japan about
ten years ago. These genes were
immediately transferred by gene
ticists in North  America and
Mexico to commercial wheat va-
rieties. Realising the impor-

70-80 Mds per acre.

Hybrid maize, hybrid bajra
and hybrid jowar have now be-
come available for cultivation in
different parts of the country as
a result of the work done under
All-India Coordinated Projects
sponsored by the Indian Council
of Agricultural Research in col-
laboration with the Rockefeller
Foundation. State Departments
of Agriculture and Agricuitaral
Universities. These hybrids | ave
raised yields in a very drama-
tic manner. Some of these hy-
brids have given high yields not
only in India but also in other
countries, thereby showing that
a broad-based genetic back-
ground leads to a wide adapta-
bility. Tlius. some maize strains
developed in India have given
the highest yields in trials con-
ducted in Thailand and
Indonesia. The jowar hy-
brid, C.S.H.2, has been proved to
be the best vyielder in Brazil.
When these hybrids are grown

with suitable fertilizer applica-
tions, yields of the order of 538
tons per hectare can be easily
obtained.

By a process of chromosome
engineering leading to the doub-
ling in the normal chromosome
number, a new variety of Ber-
seem, called the Pusa Giant Ber-
seem. was developed at the
Indian Agricultural Research In-
stitute. This variety gives high
fodder yields very early in its
growth and is also resistant to
frost. Pusa Giant Berseem hasm
also done well beyond the fron-
tiers of India and there is much
interest in its cultivation in-
countries like the Netherlands.

The application of atomic en-
ergy in plant breeding has help-
ed to accelerate the pace of-pro-
gress in the development of new
varieties. A 2'ecent example of
the use of this technique Is the
elimination of the red colour
from the seeds of the Mexican
dwarf wheats. By irradiation of
wheats like Sonora 64 and
Lerma Reje mutations confer-
ring an amber grain colour were
induced. Thus, within two years
of the introduction of these va-
rieties into India, it has been
possible to rectify some of their
defects and make them widely ,
acceptable both to the farmer
and the consumer.

In order to provide a window
into this world of plenty and
prosperity that atvalts our farm-
ing community, a National Pro-
gramme of Demonstrations of
high yields have been initiated
during kharif 1965. Reports from
Madras say that in crops like
jowar and bajra vyields never
visualised before have been ob-
tained in these demonstrations
which were conducted In farm-
ers’ fields on a minimum area of
one hectare. If only a good po-
pulation of plants can be main-
tained and reasonable amounts
of fertilizer and water applied,
the new varieties and hybrids
will givp enormous yields.



molecules, like sugar, by their sponge-like
character. More than half the volume of horse
haemoglobin crystals is occupied by liquid
of crystallization. Each molecule is sur-
rounded by six nearest neighbours with whom
it makes tenuous contacts involving no more
than a few atoms; the remaining space
between the molecules is filled with water or
salt solution. Consequently, there is little
difference between the forces acting on amole-
cule in solution and in the crystal: in both
phases most of the surface of each molecule
is in contact with water.

The sponginess of the crystals allows small
molecules like oxygen to diffuse through the

THE TIMES SCIENCE

spaces between the large protein emolecules.
Consequently, if a suspensiop of oxygen-
free haemoglobin crystals is placed in con-
tact with air, they turn into oxygenated hae-
moglobin throughout. The reaction is accom-
panied by a change from the purple colour of
venous blood to the scarlet of arterial blood
and can be followed under a microscope.
X-ray analysis shows that the four subunits
composing the haemoglobin molecules re-
arrange themselves in the crystal, just as they
do in solution. This proves that the con-
straints placed on each molecule by its neigh-
bours in the crystal are weaker than the forces

AGRICULTURE AND
TRANSMUTATION OF

M. S. S\ AMINATIIAN, PHIDL F.N.l.,, F.A.Sc.
Head, Botany Department, Indian Agricultjral Research Institute.

Gregor Mendel, whose laws of heredity
propounded in 1865 gave birth to the science
of genetics during the present century, could
carry out his studies in garden peas only
because of the existence of the same gene
in alternative forms of expression (known as
alleles). The Dutch scientist, Hugo de Vries,
showed that new alleles of a gene arise by
mutations or permanent hereditary changes,
and that mutations combined with the pro-
cess of'recombination of genes could lead to
an unlimited degree of elaboration of hered-
itary characteristics. As a broad general
ization, evolution can be pictured as a pro-
cess of "muddling through ” of microbes
into men as a result of recombination and
,“ckction operating upon blind (i.e., unpre-
dictable) mutations. Simple organisms such
as bacteria and viruses, with a new genera-
tion every 10 or 20 minutes and with enor-
mous populations consisting of billions of

Fig. 1—Induction of awning in the wheat

variety N.P. 799 which isawnless : left, ear head

of N.P. 799; right, ear head of N.P. 836, an
awned mutant of N.P. 799.

individuals could well adjust to the vagaries
of the environment by mutation alone. Due
to the low frequency of spontaneous muta-
tion, evolutionary progress in more complex
organisms would result in a blind alley if it
were entirely dependent on the occurrence by
chance of mutations of the right type. The
higher organisms have hence relied heavily
on the exchange of genetic information with
each other, a process popularly known as
sex ! No wonder then that Hugo de. Vries
wished very much that man could find a way
of artificially altering the gene, thereby gain-
ing control over the most powerful of the
evolutionary mechanisms.

The dream of de Vries was realized in 1927
when H. J. Muller in the United States showed
that the sluggish natural mutation rate can be
artificially accelerated by exposing living
organisms to X-rays. In 1940, C. Auerbach
«nd J. M. Robson of Edinburgh discovered

that chemicals like mustard gjis can also be
used as mutagenic agents (ttyis imformation

was classified as secret during the
Second World War and published only
at the end of the war). These dis-

raised new hopes in the hearts
breeders who had until

coveries
of the practical

Fig. 2—Induced flower variation in cotton
(Gossypium hirsuttm): left, normal condition
where anther column surrounds the style;
rightt mutan where the anther column is
separa e from the style anjd stCmi.

then been compelled to remain content with
the mere making of recombinations of the
material already at hand, providentially sup-
plemented, on rare and isolated occasions by
an unexpected mutational windfall, A few
examples of the role of spor taneous muta-
tions in transforming a wild ii to a cultivated
plant would be appropriate t>give an idea
of their impact on agriculture.

The possession of efficient riechanisms for
self-propagation and self-pn lection is an
essential requisite for the survi/al of a species
in nature. Most of the wild relatives of culti-
vated cereals like wheat and rice have hence
very tough glumes covering he grains and
also a very brittle attachment off the individual
flowers to the inflorescence. As a result, it is
difficult to thresh the seeds atd collect them
together. A mutation conferri Ig easy thresh-
ing and a tough rachis was h nee picked up
when it occurred, by the earl; agriculturists.
Similarly, in cotton the wild idatives do not
possess the lint hairs essentiil for making
cloth and a mutation which 1*1 to the origin
of lint hairs had obviously be n isolated and
preserved. In tobacco, all the wild relatives of
the cultivated species have an enzyme which
converts nicotine into nornicojine. If such a
conversion takes place there Will be no nico-
tine in the mature leaves. A mutation which
suppresses the action of this convertor enzyme
has therefore been picked Uj by man and
stabilized in our present-day varieties. The
sweet lupin completely devoic of poisonous
alkaloids developed in Germar y 30 years ago
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set up within each molecule as a consequence
of its combination with oxygen, and makes it
unlikely that the structure of haemoglobin
is affected by crystallization.

All chemical reactions in living cells are
catalysed by enzymes and all enzymes are
proteins. Many of them can be crystallized.
In one or two instances it has been possible
to prove that they are as active catalytically
in the crystal as they are in solution. We
may be confident, therefore, that crystalliza-
tion does not alter the structure of enzyme
molecules. This is fortunate because X-ray
analysis, of crystalline proteins, though

difficult and laborious, is the only method
of determining the three-dimensional struc-
ture of enzymes and of discovering the
changes which their structure may undergo

in the performance of their . catalytic
function. By combining X-ray  analysis
with chemical studies we can learn to
understand complex biological functions

in terms of the relatively simple laws govern-
ing the interactions between single atoms.

* * *

Acknowledgments for Figure 2 are due to the
Academic Press, for Figure 3 and 4 to [I'lie
Scientific American, and for Figure;6 to Nature.
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represents a recent example of a spontaneous
mutation capable of changing the agricultural
history of the plant. In vegetatively propa-
gated plants like fruit trees, ornamental
shrubs, potatoes and pineapples, the isolation
of spontaneously Occurring mutations has
been a very important method of breeding.
Viewed in the above context, the enthu-
siasm of breeders for the artificial induc-
tion of mutations is understandable. Nearly
forty years of work in this field, however,
has not fulfilled the early hopes, and the prac-
tical exploitation of the new variability crea-
ted by treatments with mutagens—physical or
chemical has sulfered from two major handi-
caps. First, most of the induced mutants
being lethal or sub-lethal are useless from
a practical standpoint. Secondly, nearly all
of them are the same as are found in nature.
Painstaking research in Sweden. Germany,
the United States, Britain, India and other
countries has, however, revealed that muta-
tion breeding, when employed as a tool for
solving a well-defined problem, may prove to
be very effective. Also, coincident with the
growth of basic knowledge on the enhance-
ment of mutation rate and the widening of
the mutation spectrum, the effectiveness and
utility of the mutation breeding technique
have increased. This is already clear from the
striking successes achieved in increasing many
times the yield of the antibiotic principle in
the organisms giving rise to penicillin, strep-
tomycin, &c. In these organisms., the genera-
tion time is short, the screening procedures
are very efficient and enormous papulations
can be conveniently handled. As a result,
even a rare beneficial mutation can be picked
up easily. The multicellular structure of higher
organisms introduces many complications in
the recovery of the mutatior® induced by dif-
ferent treatments, but recent work has shown
that given a good understanding of the mor-
phological, developmental and genetic archi-
tecture of a plant, much progress can be

made in the practical exploitation of this
technique. | shall cite in this article a few
examples from the work of my colleagues
and myself at the Indian Agricultural Re-
search Institute in bread, wheat, and cotton, to
illustrate this. For convenience. 1shall group
them in four categories.

Specific Desirable Changes

Introduction of Awns into \\heat. The
wheat plant in the wild state has well deve-
loped bristles or awns on the flowers, as a pro-
tection mechanism. The Europeai farmer has,
however, selected naturally occurring muta-
tions suppressing awn development, to facili-
tate-«asy threshing. In India, i>n the other
hand, farmers prefer awned wheats as they
are less prone to be damaged by birds. Many
of the wheat varieties bred in India in recent
years have the gene for awnlegsness from
European or North American varieties which
have been used in crosses as donors of genes
for rust resistance. By subjecting these
improved awnless varieties to treatments with
X-rays and gamma rays, mularits with well
developed awns could be easily developed. The
great merit of this procedure is that one desir-
able change can be brought about without
in any way upsetting the adaptive'and produc-
tive characteristics of the pal/ent variety.
Studies in N.P. 836, an awned nTutant of the
earlier variety N.P. 799, have shbwn that the
introduction of awns in an awiiJess variety
helps to increase yield by about 10 per cent
particularly in dry areas (FigttftU). Awnscon-
tain chlorophyll and they henc|; add to the
photosynthetic surface. Consequently, the
grain weight tends to be higher ii the mutant,
as compared to the parent strain and this dif-
ference has a striking effect on yields in dry
areas, where the number of ef active tillers
per plant is only one or two.

Changing Red into White Grain. -A mut-
ation for grain colour produced this year by
a combination of ultra-violet anB gamma ray
treatments in the dwarf wheat varieties.
Sonora 63 and Sonora 64, |eveloped in
Mexico is another example of ar induced spe-
cific desirable change. These dwarf varie-
ties have the genes for short height, first
isolated in the Norin wheats of lapan about
10 years ago. The transfer of/the dwarfing

Fig. 3—Ears of some induced mutants in Triticum gestivum resembling other specie*: left to right,
Aestivum-type (control); Compactoid-type; Sphaerocoecum-type; Turgidum-type; Speltoid-type ;
Vavilovoid-typc.



genes (three distinct ones have been so far
identified) to commercial wheat varieties has
ushered in a new era in wheat yields. The
variety Gaines bred in North America by in-
corporating the Norin dwarfing gene holds
the world record for wheat production, hav-
ing yielded nearly 10,0001b. per acre in a 25--
acre plot. The wheat varieties developed in
Mexico under a cooperative programme of
the Rockefeller Foundation and the Mexican
Ministry of Agriculture have helped to treble
the average yield of wheat in that country
within a decade. Mexican dwarf wheats like
Sonora 63 and Sonora 64 were hence intro-
duced into India in 1963. During the past
two seasons in fields fertilized with over
1001b. of nitrogen these wheats have given
yields of the order of 5,000 to 6,0001b. per
acre. With the previous varieties yields higher
than 4,0001b. per acre were seldom possible
owing to the occurrence of severe lodging
under conditions of high soil fertility and fre-
quent irrigation. Though the morphological
frame of the Mexican dwarf wheats proved
ideal for intensive agriculture, they had red
grains and hence gave dark chapathis (un-
leavened bread, which is the form in which
wheat is mostly consumed in India). The
farmer and the consumer prefer amber col-
oured wheat grains and hence these dwarf
wheats were subjected to treatments with
radiations and chemical mutagens. In the
progenies of plants treated with ultraviolet
and gamma rays, mutants with amber grains,
which had all the other characteristics of the
parent strains, were isolated this year and
these can be appropriately regarded as the
most precious atomic babies of 1965, so far
as India is concerned.

Making Cotton Resistant to Jassids.—One
of the major needs of India is more extensive
cultivation of cotton varieties with a long
staple length. Many long staple varieties

stature and good grain quality but poor tiller-
ing ability, has been improved from an aver-
age number of six tillers per plant in the parent
to over eight in the mutant.

Transmutation of Species

All the allied species of bread wheat, Triti-
cum aestivum, have been synthesized from a
single variety in New Delhi. The sub-species
created artificially include what are known
botanically as Compaction, sphaerococcum,
spelta, madia and vavilovi (Figure 3). A
similar transmutation of species has also been
accomplished in the emmer wheat series, to
which the macaroni wheat, T. durum, belongs.

The origin of new species or sub-species
through single gene mutations suggests that
although the evolutionary scale is usually
traversed only by minute steps, occasionally
jumps of larger quanta can take place. While
most of these mutants are largely of theore
ticai interest, a mutant in the bread variety
N.P. 797 obtained in treatments with radio
active sulphur (S*9 having the ability of
adventitious branching recorded in nature
only in the “ Egyptian Miracle wheat” (7\
turgidum var. mirabile) is of great practical
interest. When it was first isolated this mutant
had much sterility and also a weak expression
of the branching character. By selection
during the past five years, plants with well
branched ears and good fertility have been
developed (Figure 4). These plants produce
nearly twice as many grains per ear as the
parent variety. Fortunately they have also an
associated dwarfing habit and may enable us
to raise Sorghum-like wheat varieties.

Changes Not Found in Nature

Examples of the artificial creation of genes
not found in a world collection of varieties
exist in plants like barley and snapdragon,
but they are very few. This is to be expected
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URING the last five years a
silent revolution has taken
place in India on the application
of genetic principles to crop im-
provement. Through a combination
of the right type of crop variety
or hybrid and the agronomic
ractlces that are necessary for
ging out the best in the va-
y, it has been possible to ob-
n yields in the major crop
nts “like rice, wheat, = maize,
Jjowar and bajra of an order which
did not seem possible some years
Ago.

few years ago, a_spontaneous
mutadion,'li®., a snddieh Hen
change, conferring a dwarf stature
and stiff and erect leaves was dis-
covered in the rice variety, Chou-
Wu-Gin in Taiwan. By crossing
Chou-Wu-Gin with the tall strain,
Tsai-Yuan-Chung, which had other
desirable features this gene was
transferred to the hybrid Tai-
chung-Native 1. Tlris dwarf varie-
ty has given in some parts of In-

AGRICULTURAL RESEARCH

& DEVELOPMENT

/4ft % Jlia\n CxptedJ feature

5-year revolution In
farming methods

dia yields of the order of 5-7 tons
per hectare. The dwarfness en-
ables the plant to stand erect even
when it is grown in very rich

by

Dr M. S. SWAMINATHAN

and heavily fertilized soils, while
the stiff leaves prevent shading of
the lower leaves by the upper
ones and thereby enables all the
leaves to utilise solar energy ef-
fectively for the production of
carbohydrates.

In wheat genes conferring a
dwarfhabit were discovered in the
j"orinvariet¥ in Japan about_10
yearg ag0. These genes were im-
mediately  transferred by geneti-
cists in North America and. Mexico
to commercial wheat varieties. Re-

alising the importance of such,
dwart varieties for purshing up
wheat Froductlon, the Indian Agri-
cultural Research Institute intro-
duced from Mexico in 1963
a large collection of dwgi}
wheats with the help
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the Rockefeller
the Mexican

Foundation and
Ministry of Agricul-
ture. Trials carried out during
the last two years have shown
that some of these wheats like
Lerma Rojo, Sonora 64 and V-18
are capable of yielding over 6 tons
per hectare in "adequately fertiliz-
ed and irrigated lands. While
prior lo 1963 yields of the order
of 50 maunds per acre were con-
sidered to be difficult of achieve-
ment, it is not uncommon to see
reports now of yields of 70-80 mds,
per acre.

Hybrid vigour

Hybrid maize, hybrid bajra and
hybrid jowar have now become
available for cultivation in differ-
ent parts of the country as a re-
sult of the work done under All-
India Coordinated Projects spon-
sored by the Indian Council of
Agricultural Research in collabo-
ration with the Rockefeller Foun-
datum, State Departments of Ag-
I'iculture and Agricultural Univer-
sities. These hybrids have raised
yileds in a very dramatic manner.
Some of these hybrids have given
high yields not only in India but
also in otheg countries thereby
showing that a broad-based genetic
background leads to a wide adapt-
ability. Thus, some maize strains
developed in India have given the
highest yields in trials conducted
in- Thailand and Indonesia. The
jowar hybrid, CSH 2, has proved
to be the best yielder in Brazil.

When these hybrids are  grown
with suitable = fertilizer applica-
tions, yields of the order of 5-8
tons per hectare can be easily
obtained.

New tools

Bv a process of chromosome en-
gineering leading to the doubling
in the normal chromosome num-
ber, a new variety of Berseem
called the Pusa Giant Berseem,
was developed at the Indian Agri-
cultural Researcch Institute. This
variety gives high  fodder yields
very early in its growth and is
also resistant to frost. Pusa Giant

Berseem has also done well be-
yond the frontiers of India and
there is much interest in Its cul-

tivatipn in countries like the Ne-
therlands. . | .

The application of atomic ener-
gy in plant breeding has helped
to accelerate the pace of progress
in the development of new varie-
ties. A recent example of the use
of this technique is the elimina-
tion of the red colour from the
seeds of the Mexican dwarf

ARF irradiation of wheat#
like Sonoro 64 and Lerma Rojo,
Imutations conferring an  amber
Igrains colour were induced. Thus,
Iwithin two years of the introduc-

I tiotr of these varieties into India,
jit has been possible to rectify
1some of their defects and make

lthem widely acceptable both to
the farmer "and the consumer.

In order to provide a window
into this world of plenty and
prosperity that awaits our farming

Turn to Page 10, Col, 6)

Message..

MINISTER FOR FOOD
& AGRICULTURE,

GOVT. OF INDIA,
New Delhi,

THE inadequacy of our agri-
cultural  production has

thrown a grave challenge to the
nation, engaged in the task of
its economic growth, and in the
increasing responsibilities ol its
defence. It is a challenge to our
wilt to live in prosperity and
freedom. For, agriculture sup-
lies are the sinews of our deve-
opment and strength.

Our men of science are called
upon to provide the ideas and
leadership for bringing into the
held methods an techniques
which will effect a breakthrough
in our agriculture and sustain
its dynamic growth. Our insti-
tutes and individual scientists
ire doing ver¥ useful work, and
we are steadily building up the
now-how for~ progressive adop-
tion of scientific methods in
agriculture. = We have had
‘Unique’ achievements, in terms
of crop yields. The ‘unique’
should become the normal, and
n order to help this countrywide
revolution we need a more pur-
poseful and efficient integration

of research, education and ex-
tension.
Agriculture in this country

should be regarded as a manage-
ment problem and not merely a
way of life, and | am sure the
productivity approach is going
to help us'in maximising output.
Such an approach will also pro-
vide incentive for the growth of
agro-industries.

Mea.t>e A&e, 'vw xt

| attach Importance to the
dissemination of information on
the results and findings of re-
search on a nationwide scale.
Apart from benefiting the farm-
ers, such information will hel
in building up valuable scienti-
fic knowledge in the country,
and in fostering a progressive
outlook on agriculture which is
so vitally needed.

The Indian Council of Agri-
cultural Research has a long re-
cord of dedicated service, and |
hope that with the reorganisa-
tion of the Council, which is
being done, it will become an
yet more efficient instrument of
agricultural research, education
and information.

Sd|- C. SUBRAMANIAM.
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National Tonnage
Club Of Farmers

Ity A Staff Reporter

The Union Food Minister, Mr.
C. Subramaniam, will inaugurate
the first convention of the Nation-
al Tonnage Club of Farmers on Sa-
turday.

The convention will be held at
the Division of Botany, Indian Ag-
ricultural Research Institute.

A field day to enable farmers to
see new hybrids of jowar, bajra.
maize and grass will be organised
on the occasion. A seminar on how
to produce three tons of wheat,
jowar, bajra and maize per acre
will also be held.

The National Tonnage Club of
Farmers was formed in June.
,Membership is open to farmers
willing to produce a minimum of
“two tons of rice, wheat, maize,
AMjowar or bajra per acre.
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Minister’s Appeal
To Farmers For
Higher Output

By A Sfaff Reporter

The Union Minister for Food and
Agriculture. Mr. C. Subramaniam.
asked farmers on Saturday to take
a pledge to work for higher agri-
cultural production.

Inaugurating a farmers’ conven-
tion organised by the National Ton-
nage Club at the Indian Agricul-
tural Research Institute. Mr. Subra-
maniam said that the country must
achieve self-sufficiency in food and
reduce its dependence on foreign
imports.

He assured the farmers that the
Government would give them every
possible facility including supply
of fertilisers, insecticides, quality
seeds and improved agricultural im-
plements.

Agriculture had been given top
priority in the Fourth Plan keep-
ing in view the need for self-sutfi- j
ciency in food.

Mr. Subramaniam hoped that the;
National  Tonnage Club  would j
popularise the results of research
conducted at the Indian Agricul-
tural Research Institute.

Dr. V. K. R. V. Kao, member
of the Planning Commission, said
that there would be a special plan
for agriculture during the Fourth j
Plan. A sum of Rs. 2,500 crore?
would be invested in agriculture in
the next five years.

CbrruL6 & '

Experiments In |

Growing Of
Foodgrains

By A Staff Reporter

Experiments at the Botany Divi-
sion of the Indian Agricultural Re-
search Institute show' that it is pos-
sible to produce a minimum of 10
tons of foodgrains per hectare by
growing two crops in a year in
areas where irrigation facilities are
available.

New hybrids and varieties of |
jower, bajra and maize were grown !
on a demonstration plot at the In-
stitute during the last rabi season.
The yield wheat was six tons per
hectare. The maize yield is ex-
pected to be six or seven tons,
jowar five or six tons and bajra
four tons per hectare.

Many of these \arieties or hy-
brids have been developed in lhe
past four years under projects
sponsored by the Indian  Council
of Agricultural Research and ex-
ecuted in  collaboration  with
Rockefeller Foundation. High-
yielding varieties of wheat and rice
are also now available.

The dwarf Mexican wheat varie-
ties introduced in India in 1961
have been tested all over the country
during the past two seasons. Two
of them. Lerma Rojo and Sonora
64, have been found to be promis-
ing enough to warrant their large-
scale cultivation under heavy man-
uring.

The Union Food and Agricul-
ture Ministry has arranged for
import of 250 tons of seeds of
these two varieties. .The seeds are
expected in India early next week.
These will be distributed to Gov-
ernment seed farms and to progres-
sive farmers.

(O ct. 3
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Modern fanning

methods needed

New Delhi, Oct. 1 (UNI)—India
needs only 25 million acres of land
to produce 100 million tonnes of
grain against 200 million acres now
tinder grain cultivation if the re-
suits of modern Indian scientific
research can be applied exten-
sively.

This_is the view of Dr M. S.
Swaminathan, head of the Depart-
ment of Botany at the Indian Agri-
cultural Research Institute, ew
Delhi.

He told newsmen yesterday that
it was for the Government to ex-
ploit the various high-yielding
varieties of grain developed at the
institute.

Referring to the criticism that
the hybrid or other high-yielding
varieties of grains were not avail-
able to farmers, he said that multi-
Blication .of quality seed produced
y scientists was a matter for the
Government,

Dr Swaminathan said that if
necessary facilities were provided
by the Government improved seeds
could be sugglied to all farmers in
India by 1967-68. At 45 maunds
per acre 300,000 acres of land
would be required to produce
hybrid wheat seed for this purpose.

\
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YOUTH and TODAY

PRACTICAL

TRAINING

FOR AGRICULTURAL
GRADUATES NEEDED

4b TXIEJSIEVER there is a food crisis, somebody in-

V'V variably asks:

‘Why dont the

agricultural

graduates go and work in the villages and help in in-
creasing food production? Why do they seek white-collar
jobs in cities? There must be something wrong either
with agricultural education or with the students.” This
time your Farming Correspondent has asked these ques-
tions. Well, we are rather tired of having these questions
thrown at us. And we want to answer them,” write three
young agricultural graduates working in the Indian Agri-
cultural Research Institute, Delhi.

FAJ. KESAVAN writes: "You
are right. There is something
lacking” in agricultural education
as at present given in our col-
leges, It lacks practical farm
training. Agriculture is no less
complex technically than medi-
cine or engineering. Medical and
engineering  graduates F(];et o a
'thorough ~ grounding in hospital
and workshop  practices. House
surgeonship is  compulsory for
medical graduates. This practice
does no: exist in agricultural edu-
cation.

The practical knowledge that _is
referred 'o here does not mereiy
mean the  practical classes in
Laboratories  and experimental
farms which the students attend.
These classes have_their value
but they do not gllve_ adequate
Iexperlence of actual field prob-
ems.

A pioneer agricultural college
at Coimbatore and a few others
once tried introducing compul-
sory farm and dairy training for
six’ months at the end of the
final  year  exams. Unfortu-
nately slater institutions did no:
follow suit. The Coimbatore stu-
dents found themselves six months
behind in ihe race for jobs. So
the experiment was _given up.
Some colleges and institutions
offer facilities lor training but
it is not a compulsory part of the
curriculum.

Farm training should not only
be compulsory” but comprehens-
ive, dealing with soil manage-
ment culture operations, prophy-
lectie measures, seed mulJiphca-
txm, aminai husbandry and dairy
and poultry keeping, State farms
could be tried as training grounds
for agricultural graduates. Wo-
men_ students _could be given
special training in home science
and nutrition. - It would be of
immense help if tra.nees could
be given some stipends during
this ~ period of training.. Without
this most essential training an
agricultural graduate is left” with
the feeling that he  had been
taught about agriculture and not
agriculture itséif'.

VENKAT RAO GADWAL adds:

meThere are thtee fields of work open
to agricultural graduates—exten-
sion, teaching and research. He can
pecome a farmer but only it he
has some lane tor himseif. no agri-
cultural graduate _ deliberately
seeks a white-collar iob. it would
be truer to sav that wha.ever job
he accepts in these three fields,
white-coilar administrative duties
are thrust upon him. A good deal
ot papei work is demanded of

him.

There is need for a lot of re-
search to be done in our country
about agricultural and food pro-
duction “problems. We need pure
research which will add to theo-
retical knowledge. We _also need
short-term problem-oriented re-
search. Both kinds need agricul-
tural graduates. The suoolv is far
short »r- tire demand as yet.

The big gap is between fne re-
search institute and the farmer.
The extension worker, also _an
agricultural graduate, is the liai-
son between these two. His work
has many difficulties. The con-
servatism™ and ignorance of the
farmer  which ~ we talk about
all the time is the least of tvs
problems. Hiis job is done through
practical ~ demonstrations and
ilot projects. To work a success-
ul  demonstration plot he must
have all the materials he wants
like seeds, fertilizer, water, to
mention the three most import-
ant. He must be able to get "'hem
when he wants them. his, he
is often not able to. To fail in a
demonstration is ten times worse
than not trying the experiment

atU?\IIIéss there is _co-ordination
between research institutes and
research  administration is effi-
cient. the extension worker can-
not work at peak power. An
example of such co-ordination _is
the release of the hybrids in maize
and sorghum and bajra. Such co-

ordiaation schemes have to come
for ail major crops.

In this ‘connexion people may
be interested to Know about the
development of a "seed village"
in anjawala block, Delhi,
where BOacres have been brought
under high-yielding wheat varie-
ties in the rabi 1964- 65. The pro-
duce of this area wall nat only-
saturate the 1200 acres in the
village itself but also meet the
needs of Delhi State. This was
done by the Division of Botany.
Indian_Agricultural Research Insti-
tute, Delhi Let us now see how
efficientl the Delhi Administra-
tion will tak- it up’.

M. MURALIKRISHNA  winds
up tor the defence: The problem
of food preservation is one of the
important fields of agricultural
work which agrirultural gradu-
ates have 'to ‘tackle. At pre-
sent the agricultural education in
our country at the under-
graduate level does not include

extensive instruction on this
aspect of storage and preserva-
tion of horticultural and agricul-

tural produce. Our country needs
a great many food technologists.
Today many” of our processin
factories _are without qualifie
technologists.. Agricultural gradu-
ates are going into this field of
work

The production of cereal grains
and pulses alone amount to about
75 million tons in India Most
foodgrains have to be in stor-
age for short or long periods.
Losses in_storage may be caused
by insect infesta Uion. rodent attack
or fungus growth. Conservative
estimates put, the = figures of
annual loss In foodgrains from
all these causes at 5 to 7 million
tons  a year. . .

This being  the position with
regard to low moisture foods as
cereals, the plight of high mois-
ture foods as fruit and. veget-
ables can well be imagined
Preservation  or cold storage of
perishables is very necessary to
save the valuable protective foods
from deterioration. This problem
is more important especially whert
the growing and consuming cen-
tres are far away from each
other. . L

The field of nutrition is an-
other where  the agricultural
graduate is in demand. Worper
would find this specially suitable
to their temperament.

. Our failure on the food front
is due to many causes. Agricub
tural planning 1s done by econom
ists, agricultural policy "is set b;
politicians and ideologists and |m{
plemented by administrators wh
use the same methodology for a.gri
culture as they do for steel, infor
mation and broadcasting or educa
tion. Having started on these ’fines
there is no point m asking frorr
time ti time: ‘Where are ou
agricultural graduates? What an
they doing7 = Ac are right her,
where we are needed doing ouj
part ot the joj-j/F ‘mg

TEXTILE WORKERS
OBSERVE FAST

COIMBATOhr. Oct M.—A
many as 1,500 textile workers be
longing to_Hino Mazdoor_Sabhi

41T-India Trade Union CoogreJL
and the Dravida Munheti*
Kazhagam observed a 10-hoi

fast here yesterday m  Prote
against the ‘attitude "of textile mfl
managements on bonus issue, rg

orts PTI .

P Ats a meeting later, the worke
were asked to be prepared to
on a general strike on the isr

Mr S Chinnadurai, preside
of the District Textile orke
Union (H M.S.), told the meet:
that the three frade unions wo.
meet within two days to deci
as _to when they should serve t
strike-notice .
_ The workers In 41 textile un
in the district are demanding i
creased bonus on the basis
last year’s profits.
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Of all the bouquets Prime Minister Shastri received on his diet birthday, none was more signifi-
cant than this bouquet of ears of corn, offered by Union Pood Minister C. Snbramaniam, in token
of the nation's determination to become self-sufficient in food.
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Better emoluments for far]
scientists planned

By our Specia

| Correspondent

~ New Delhi, Oct. 8The Union Government is con-
sidering a proposal to constitute an Indian agricultural

research service to foster a

cultural research.

The maladies afflicting agricul-
tural research are an acute short-
age of technically competent scien-
tists, low scales” as well as innu-
merable grades of pay as compar-
ed to administrative and some
technical services and rigid finan-
cial rules which prevent easy
transfer of research scientists
from one position to another.

Frequent shift in personnel
caused by a constant quest for
slight improvement in salary ren-
ders specialization difficult. Also,

national programme of agri-

most of the available talent is
belng deployed for planning and
not for ensuring performance, as
the pay scales are higher on the
administrative side.

The proopsal for constituting
the service has been approved by
the governing bod?/ of the Indian
Council of Agricultural Research
and has been recommended to the
Government for acceptance.

The proposed service will not
be patterned after the IAS _but
will be modelled on the Agricul-
tural Research Service in the UK.
Its aim will be to provide job op-
portunities and to make conditions
of recruitment flexible so that
competent scientists can be fitted
into attractive pay scales. The ad-
vancement of scientists will be
based solely on their ability to do
outstanding work and provide ef-
fective leadership. Posts will be
created which are commensurate
with the scientific attainments of
the candidate. Whenever a scien-
tist is considered fit for promo-
tion, his pay scale will be raised
even though he may be holding
the same post, when appropriate
posts at ‘higher levels are not
available.

Four categories

It will also be seen that facili-
ties exist for scientists to move
from one Iplace of work to another
without loss or interruption of
service benefits. Under the reor-
ganized ICAR, there will be scien-
tists belonging to the Givemment
and non-Government cadres and
easy movement of personnel from
one cadre to another should be
possible.

It is proposed to employ four
categories of research scientists—

Ag riculture

Ludhiana, Oct.

those working in institutes re-
garded as subordinate offices of
the Food and Agriculture Minis-
try: those in the offices attached
to the commodity committees;
those employed directl in the
ICAR—sponsored or administered
projects and those in all-India co-
ordinated projects where
are provided by the ICAR_but the
staff is administratively
ed with the respective State
partments.

de-

Initially, this service will not be .

extended to the State departments
of agriculture, although efforts
will be made to persuade the State
Governments to prescribe similar
qualifications and scales of pay
for their scientists. Before financ-
ing the research schemes in the
States, the ICAR will make sure
that provision has been made for
competent scientists and that the
scales of pay are such as to attract
suitable scientists.
Fewer grades

According to the scheme, to
avoid frequent shifts from one
scale to another, it is necessary to
provide fewer grades. The Tive
9rades proposed are: Rs 400 to Rs
50; Rs 750 to Rs 1,000; Rs 1,000 to
Rs 1,600; Rs 1,600 to Rs 2,000 and
Rs 2,000 to Rs 2,750. Recruitment
may be made at any of these
levels, depending upon the calibre

of the scientist. There will be a
few special posts carrying salaries
of Rs 2,750 to Rs 3,000 and Rs 3,500

for scientists who have made out-
standing contributions to either
increasing crop production or ad-
vancement of human knowledge.
All scientists employed in differ-
ent types of institutions can be
considered for the service, but the
exact grade in which each officer
should be fitted will have to be
considered by a selection commit-
tee constituted by the ICAR. It
would thus be possible to weed
out unproductive individuals from
research institutions as well as to
encourage those who have done
good work. Subsequent recruit-
ment will be through advertise-
ments. . .
_ The Food and Agriculture Min-
istry is now considering the fin-
ancial implications of the scheme.

H/adl)CS T

mversity

17—Punjab Agriculture University

has launched a crash programme in response to Prime

Minister Shastri’s appeal to

The university has presented
two seeds bags of 2£ kilos each,
one containing PV-18 and the
other best variety C-306 or C-275,
to 30 of the State’s progressive
farmers.

This is probably the first time
the university has made a direct
approach to farmers.

During this season the univer-
sity had a yield of 87 maunds of
wheat per ~acre by using the
Mexican variety named PV-18.
This achievement has already
been greatly appreciated by the
Centre.

Dr Dilbagh Singh Athwal, pro-
fessor of plant breeding, who had
invited 30 farmers from Punjab
to receive seeds, was responsible
for the discovery of this new
dwarf wheat.

He told the farmers that on the
basis of results of these tests on
cultivators’ fields the university

raise food production.

would decide to release new
dwarf wheat PV-18 for Iar%_?—
scale cultivation in Punjab. e
spi,d the university planned to
produce about 1500 maunds_ of
nucleous seeds of this variety
during the coming rabi season.
Julfundur: In ‘response to Mr
Shastri’s appeal, the farmers are
evincing keen interest in the
grow_more food campaign. Pre-
parations are being made for
rabi sowing. Of the 7,000 tons
of fertilizers allotted to Jullun-
dur district, 4,000 tons will arrive
here on Nov. 2, according to Mr

Kulwant Singh. Deputy Com-
missioner,
Farmers will also be given

other facilities for intensive culti-
vation. With the reclamation of
20.000 acres of banjar land, the
Bajwara  block  will roduce
30.000 maunds of additional wheat
in May. More land will now be
brought under wheat.

funds!

integrat-!
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“GKOW MORE FOOD”. Prime Minister Lai Bahadur

Shastri, on his 61st birthday, is offered a bouquet of “bhut-

tas” by Union Food Minister C. Subrarnaniam. Looking on
is Mrs. Shastri.

The Hindustan Times, Monday, November 29, 1965 (3)

J Viswanathan for proper
use of lann research

By a Staff Correspondent

New Delhi, Nov. 28—Chief Commissioner Viswa- J
nathan today expressed the hope that by proper utiliza- ;
tion of the results of scientific research already available,

India’s food problem would be solved before long.
He was Inaugurating the Jawa- bearing the expenses- on growing
har-Jounti Seed Co-operative. , vegetables and_food grains. i
Congratulating the farmers of m_ Compounds of some office build- !
Jounti village on their excellent !ings have also been acuired for
achievements during the last sea- cultivation. These include the
son when some of t%wem could ob- I office of the vigilance Commission, j
tain yields of the order of 48| Punjab High Court, Upper Air Ob-"
maunds per acre while others har- 1servatory and Exhibition Grounds.
vested only between 20 to 35 A small plot of half an acre has j
!'maunds, hé said the pioneering been acquired in Ra.ighat for po- 1
| enthusiasm  of Jounti village tato cultivation. ___ -
;should , inspire farmers every-
i where.

Dr M _S. Swaminathan. head of
the division of Botany. Indian
Agricultural Research = Institute,
explained the name Jawahar-
Jounti Seed Co-operative as a
homage to Jawaharlal Nehru who
once said: “Everything can wait

j but agriculture cannot.”

The farmers of Jounti will pro-
duce seeds of hybrid ba.ira for
which there is a great demand
during the months of February-
Mav In sugarcane fields after har-
vesting sugarcane.

Tt is expected the co-operative
will be able to meet the entire
needs of the Delhi Union Terri-
tory for wheat seeds from 1966.

Three tractors and a number of
bullock ﬁloughs are being used in
New Delhi to grow food grains and
vegetables in "bungalows occupied
by Ministers and officers of the

overnment.

So far. 25.13 acres of land have
been put under cereals and vege»
tables—14.47 acres under vege-
tables and 10-66 acres under
C'-real*.

..The officers themselves are
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THEY THAT SOW IN TEARS : SHALL REAP IN JOY

HE THAT NOW GOETH ON HIS WAY WEEPING,
AND BEARTH FORTH GOOD SEED

SHALL DOUBTLESS COME AGAIN WITH JOY

AND BRING HIS SHEAVES WITH HIM

Book of Common Prayer
Psalm CXXVI.

THE SECOND OCTOBER

The 2nd October every year is
celebrated as a symbol of Indian
freedom—freedom from want and
hunger—which the Father of the
Nation, Mahatma Gandhi, aspired
for the Indian people. Besides the
importance of this auspicious occa-
sion as the birthday of the Mahat-
ma, this day marks the beginning
of new ideas, renewal of our pledge
to work with sincerity and deter-
mination for the development of
country’s economy.

Second October, this year, was
celebrated with new zeal when Shn
C. Subramaniam, Union Minister
for Food & Agriculture presented
to the Prime Minister (on the lat-
ter’s birthday synchronizing with
that of the Mahatma), a bouquet,
not of flowers nor of any routine
type of offering commonly present-
ed on birthdays, but of cobs of
hybrid maize and bajra alongwith
a sincere pledge of hard work by
all those concerned with the agri-
cultural development in the coun-
try. On behalf of the agriculturists
of the country. Shri C. Subrama-
niam assured the Prime Minister
that Indian farms were pledged to
back Indian arms.

(See also pages 3 & 4)



PRESERVATION OF QUALITY IN SEEDS

(D. S. Rana)

(Highly technical process is required in order to produce improved seeds. The concept that a healthy
grain can serve to be a good seed is not wholly true,and acceptable as science has now proved that for
producing healthy seed, scientific means have to be adopted.. Much progress has been made in this direc-
tion in advanced countries like U.S.A. .The Rockefeller Foundation has rendered active support to im-
plement the idea of producing improved seeds with scientific methods. For this purpose the Rockefeller
Foundation has been sponsoring scientists from India to study and do research in leading universities and
research stations in U.S.A.

In this write-up, Shri D. S. Rana, one of the officers of the Corporation who underwent study and re-
search in improved seed production in U.S.A. under a Rockefeller Foundation scholarship gives the scien-
tific bases adopted for preserving high quality in seeds.

This write-up is a useful supplement to the comprehensive article published in NSC Bulletin (Vols

2 to 5) under title, Processing and Preserving High Quality Seed.—Editor).

During my stay of little over one year in Lincoln,
Nebraska and some other places in U. S. A., under
a Rockefeller Foundation Scholarship, 1 worked,
most of the time with the Foundation Seed Divi-
sion of the University of Nebraska, on production,
processing, seed inventory and marketing of founda-
tion seed of hybrid corn, hybrid sorghum, soybeans,
wheat and oats. Since the University of Nebraska
produces only foundation seed of different crops,
| also visited some other private and public orga-
nisations to study production, processing and mar-
keting of certified as well as foundation seeds.

The procedure of drying, processing and market-
ing followed by the above mentioned and other
companies is basically the same.

SEED DRYING

The drying of seed is very important as low
moisture percentage in seed improves the storabi-
lity and saves the seed from heat, insects and dis-
eases. After drying, the seed may be held in sto-
rage until it is cleaned or sent directly into the

cleaning line.

Seed corn is dried by forcing heated air through
the ear corn. The ear corn is placed in drying
bins which have false floors. Most of the process-
ing plants have upper and lower ducts in the mid-
dle, and drying bins on both sides, so that the air
can be reversed. The temperature of the heated
air is maintained at 110° F or a little below, and
the seed is dried to 12% moisture. Seeds of
some small grains and vegetables are dried even
to 10% or below.

SEED PROCESSING

The first phase of precessing is precleaning. This
involves scalping off large trash and removing of
awns and other foreign material by using scalpers.
The next step is the basic cleaning. Here the
material larger or smaller than the good seeds are
removed and the good seed is generally sized and
cleaned. The air screen machine is the basic
machine most often found in this type of operation.
Sometimes seed can be brought up to the required
purity in this operation, more often additional
separating and up-grading is carried out.

Rocket graders or the Simon Carter Precision
graders are used for width and thickness sizing;
mdisc and indent cylinder separators for length
sizing of seed; gravity separators for removing
the immature seeds, weed seeds, or foreign mate-
rial, such as particles of soil which are of the same
size as the crop seed but whose specific gravity is
different from that of the crop seed.

(To be concluded)

CORRIGENDUM

In the article entitled, Coordinated Sorghum
Hybrid No. 2, by Drs. N. Gangaprasada Rao and
Leland R. House, published in Vol. I, No. 6, Sep-
tember, 1965 issue of NSC Bulletin, the table giv-
ing comparative yields of local and hybrid sor-
ghums may please be corrected as under:—

Second column of the table may be read:
Fodder yield as % of local’ instead of ‘grain yield
as % of local’.



NEWS & VIEWS

FIELD DAY

A field day was organized on this historical day,
2nd October, 1965, at the fields of the Indian
Agriculture Research Institute in the Pusa Insti-
tute under the auspices of the National Tonnage
Club of Farmers and the All India Crop Improve-
ment and Certified Seed Producers’ Association.
The function was inaugurated by Shri C. Subra-
maniam, Union Minister for Food & Agriculture,
and was attended by Dr. V. K. R.V. Rao, Mem-
ber, Planning Commission, Shri B. Sivaraman,
Secretary, Department of Agriculture in the
Union Ministry of Food & Agriculture, Dr. M. S.
Randhawa, Chairman, NSC, Dr. B. P. Pal, Direc-
tor General, T C. A. R., officials of NSC, I.A.R.l.,
a number of progressive farmers and others.

Speaking on the occasion, Shri Subramaniam
exhorted the research workers in the agriculture
field to work hard and coordinate their research
work with the needs of the farmers. He admitted

that there were certain shortcomings still to be
overcome, but he felt that a zealous and spirited
approach by all those concerned with agriculture—
from administrator, research worker to the farmer
—the shortcomings could be quickly overcome.
The Minister significantly paid tributes to the
jawans who had shown admirable spirit of valour
and fought for the defence of the country with the
available resources. He said that the same very
spirit should prevail with the farmers and they
should work with enthusiasm and detemination to
increase agricultural output to the maximum, by
exploiting all available resources. Shri Subra-
maniam also emphasized the need for boosting up
export of agricultural produces in order to earn
more foreign exchange which was one of the big-
gest needs of the hour. He said that, to begin with,
export potential of berseem and jute could be ex-

ploited.
(Continued on page 4)

TRAINING PROGRAMME

For the last two years, the National Seeds Cor-
poration has been sponsoring training programme
for its staff as well as for representatives of the seed
producers. The training is imparted in seed pro-
duction, processing etc., with the objective that
those who grow seed crop and those who operate
seed processing plants should be thoroughly con-
versant with the right practices of seed production

and operation principles.

With the expansion in seed production, need for
additional trained personnel is growing. The Cor-
poration is, therefore, establishing a longer and
more thorough training programme this year with
the active advice and assistance of the Rockefeller
Foundation, USAID and the Ford Foundation.

The coming training programme is scheduled to
begin on 13th December, 1965, for a period of
about two months. It would be possible to include
a limited number of representatives of seed produ-
cers at this session. The second training pro-
gramme would be scheduled for early February,
1966. The training in both the programmes would
relate to seed processing, seed production, machi-
nery adjustment and maintenance, seed laboratory
techniques, seed certification etc.

Those of the seed producers and growers who
are producing seed under the certification system
of the N. S. C., and who wish to take part in this
training programme may immediately write to the
National Seeds Corporation, giving participant’s
name and the post he is holding [he would hold in
the seed organisation sponsoring the candidate.



(Continued from page 3)

Dr. V. K R. V. Rao spoke of the great need of
agricultural development in the country during the
Fourth Plan Period in order to achieve self-suffi-

AGRICULTURAL

The field day was organized in accordance with
the spirit of the auspicious day of 2nd October
by putting up an exhibition depicting the acti-
vities of various organisations engaged in the re-
search and development of agriculture in India.
The visitors evinced keen interest in the role of
NSC (as briefly depicted in the exhibition) and
appreciated the leadership given by it in the deve-
lopment of a healthy seed industry in the country.
Shri  C. Subramaniam accompanied by Dr.
V. K. R. V. Rao, inspected the NSC stall. Dr.

ciency in food. He said that very high importance
had been given to agriculture in the Fourth Plan
and the targets fixed should not be mere paper tar-
gets; these would have to be achieved by sincere
and strenuous efforts.

EXHIBITION

V. K. R. V. Rao greatly admired the quality of
seeds handled by NSC.

The visit of the invitees was later arranged to
the fields where crops of hybrid maize, sorghum
and bajra were standing. The farmers visiting the
fields were thrilled at the sight of the miraculous
performance of the hybrids. They left the fields
with a feeling of satisfaction and hope that hybrid
seeds could show a sure way to prosperity.

A view of NSC exhibits : Shri C. Subramaniam and Dr. Rao admiring the healthy seed of Pnsa Sawani Bhindi.
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>r. C. V, Raman deliver-

ng the presidential ad-
Iress of the 31st annual
heeting of the Indian

Academy of sciences; Mr.

eattorn Thanu Pillai and
)r. D. S. Reddi, ate to
is left.
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SECUNDERABAD. WEDNESDAY. DECEMBER 22, 1965

Big Boost To Jowar Production
Thro’ Genetic Engineering

(By Our Staff Reporter!

HYDERABAD, Dec. 21.

The nine million  tons of jowai
currently being produced in the
country on 43 million acres could
easily be produced on nine million
acres, at the maximum, with the
hybrid -variety evolved in our re-
search institutions, said Dr. M. S
Swaminathan. Head _ of the Botony
division of the Indian Agricultural
Research Institute. New Delhi here
today..

Delivering a public address on
"Plant Genetics and Food Produc-
tion," in connection with the three-
day meetings of the Indian Academy
of " Sciences, the distinguished botno-
ist said that plant genetics had ush-
ered in a new hopeful era in Indian
agriculture by opening up new vistas
in _crop vyields.

Through a process of genetic and
chromosome engineering, very high
%le_ldln]g varieties of maize, jowar and
ajra fcumbti) had been ‘developed
during the past four years, he said.

These varieties and “hybrids.  Dr.
Swaminathan said, if grown  with
adequate quantities of Tfertiliser and
water could yield four to six tons
of grain per "hectare. Since a mini-
mum of two crops could be grown
in our irrigated lands, the yield
otential of our lands could be” as
igh as ten to twelve tons per heo
tare.

In fact, at the Botony Division of
the.-' A«wm*trrwys Pwseaech to-
stitute, U tons of sufer -were har-
vested in October this year in the
same hectare of land in which 6.3
tons of wheat had been harvested
earlier in April. Such favourable sit-
uation_ for high production did not
exist in the temperate areas of the
globe, he said. = | .

With the hybrid jowar, he said,
even a poor farmer could obtain
one ton vyield per acre and with this
an altogether new land use patterns
could be envisaged. The varieties
of hybrids recently produced by our

Jan-

geneticists were all maturity-oriented
and could be grown in any season,
rovided there was water and the
emperature was not too  unsuit-

able.
New Era

Dr. Swaminathan pointed out
that we in_India were only _at
the begi]lnnlng of the sciéntific
age with reference to agricul-
ture. The new genetic tools had
conferred upon man the powers
of "brahma” as far as the cre-
ation of new varieties was con-
cerned. The branched  wheats
evolved at the Indian Agricultu-
ral Research Institute through
the uisc of atomic  radiations
would open a new dimension in
wheat yields. The production of
amber “coloured  grains  from
Mexican varieties with red grain
within two seasons was an ex-
ayg le of the rapid progress pots-
sible.

Genetic manipulation of  quality
had just begun and already -wheat
varietles with over 149" protein con-
tent had been selected. The disco-
very made at the Nutritional Re-
search Laboratories, Hyderabad, that
excess of the amino acid leucine ip
the jowar grain was responsible for
the occurrence of pellagra in popu-
lations mainiv subsi,stingb on_l_jowar,
paved_ tiff. wa® jy -brcol
war varieties low JnTeucme content,
Dr._Swaminathan added.

"The rapid increase In the demand
of fertilisers during the last years
is due to the striking response shown
by the new varieties and hybrids to
fertilisers application. _Durin the
spread of intensive agricultural prac-
tices. new problems such as new dis-
eases and pests -will crop up and
it is essential that genetic research
in the country, is developed to the
extent necessary for anticipating some

of these problems and solving them
quickly,” "he said.

Plant Paradise

Earlier, Dr. Swaminathan stated
that India was a paradise for plant
arowth as was clear from the occur-
rence of over 20,000 plant species_in
the country, a number far surprisin
than found in countries of a mucl
larger land area such as the USSR

and USA. i i

The laws of heredit discovered
by Gregor Mendel in 1865 had made
it possible for us to synthesise plant |
varieties which could ~ utilise more
efficiently solar energy as well ast
chemical_energy applied in the fore!

of organic and  inorganic  ma-
nures. Genes or . the  factors
determining hereditary cha-

racteristics were located on rod-like
bodies called chromosomes-, whose
number was constant in every spe-
cies. While the history of the earth
was written in its layers, the history
of all living organisms was inscribed
in their chromosomes, he said.

Changes In Atmosphere

Mr. C. Ramaswami, Director Gene-
ral of Observatories, in an interest-
ing lecture dealt with the "drama-
tic” changes taking place in the up-
CA-"Sno5Caciirr it mbA V>-i ,
attill,aes -the e-ral-cf wfntj; ,
and biennial changes high up pve-
the equatorial regions. He explain-j
ed how the probing of the atmos-
here by rockets led to these spec-1
acular discoveries. Thumba, the new }
rocket faunching _station near Tn-]
vandrum, was India’s contribution to >
this fascinating branch of rocket me-

t logy. .
€ gg%%{mg the satellite meteorology,

(Contd. on pnge *>

morning

le

S. ftAJAOOPAKk

Of Andhra Pradesh

Indian Academy
Of Sciences
(Contd. from page 1)

Ramaswami said that the credit
new  branch

for opening. up. thi
or opening up this
should r
ists. The meteorological
were still in the research and deve-
lopment stage but even durln% this
period, they had proved to be of
great operational value. They !
provided a very useful new ‘tool in
the hands of weather' forecasters all
the world over. They had also pro-
vided an enormous amount of new
Itype of observational material which
tshould help us to unravel the mys-
itery of'the cyclones of the Bay of
iBengal and the Arabian Sea, ~ Mr.
IRamaswami added.

Phytotoxicity

Prof. X. S. Sadasivan. Director of

go to the American scient- j
satellites .

had |

1
|
[
1

the U.G.C. Centre for Advanced Stu- >

dies in mycology and plant

patho-1

logy, Madras, in”a lecture on “Phy-j

totoxicity," said that although ?byto-l

toxicity “was recognised as a funda-
mental problem over a half a cen-
tury ago. its importance was gainin
ground ever since thp discovery o
Bpw_erful chemotberapeutan and” anti-
iotics. “We are now_ entering into
an age of systematic fungicides and
therefore to keep pace with these
newer developments a more critical
study of life processes in plants
seems essential.  The very vastness
of the problem of phytotoxicity un-
derlined the need to understand the
physiology of a plant system under
the stress of chemical "and antibio-
tics. he said.



S7c¢My-ri-CA

NEW SCIENTIST 16 DECEMBER 1965

A charming set of tributes to the late
J. B. S. Haldane is published ina “Haldane
Number” of Science Reporter, the excel-
lent magazine of the Indian Council of
Scientific and Industrial Research. It was,
of course, in India that Haldane spent his
last years, and apart from tributes from
Britain, the USA, the USSR and France,
there are accounts by Indian scientists of
their associations with the great man.
M. S. Swaminathan, for example, tells of
Haldane’s stimulation of experiments on
cooperation and competition among
varieties of rice and also on improvement
of coconuts. Appropriately, too, the last
word is Haldane’s, with a reprinting of
$§<s poignant but very funny verses on his
periences with rectal carcinoma.

it*?

f %

y

Mr. C. Subramaniam, Union
I"ood Minister, addressed the
fifth convocation of lite Indian
Agricultural Research Institute,
New Delhi, on Tuesday, lie
is being greeted by depart-
mental heads of the institute.
—TO!. photograph.—(Report
on page 3)
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Subramaniam for new

Ideas

NEW DELHI,

Dec 28 (PTD—
Mr C. Subramantam. Union Food
and Agriculture Minister, emphasised
the need today to discard cropping
patterns based solely on tradition
and to examine the new possibi-
lities opened up by research.

He said that higher standard ol

In agriculture

conditions of an entirely different
production  range as well as the
quantitative food needs. There is
nothing derogatory to the prestige
of our ancestors or of our present-
day farmers if we emphasise the
need to discard out-dated ideas
Iand outmoded tools  in agricul-

living could not be achieved ex- [yre

cept through an agricultural revo-
lution and for that it was essen-
tial to adopt scientific methods of

crop management.

Mr Subramaniam was delivering
the convocation address at the
{n?lanh Agrlcultural Research Insti-
ute

“We have to radically alter the

wdiole set of agricultural practices
which were evolved to

Uesearch application

, Mr Subramaniam said that exten-
sion workers should keep in touch
with what was going on in the
research  laboratories and convey
to the farmers the latest findings
which were fit for apé)lication. The
time-lag between discovery and
application must be reduced Re-
search findings with great a[()flled
significance were being rendered
useless as no_ arrangements  were
made for their application.

Farmers needed impressive de-
monstrations in  the = fields and
supply of the necessary inputs in
time, as well as availability of an
adequate quantum of credit facili-
ties and assurance of a remunera~
tive price he said.

Birth control

The Food Minister said a lastin*
solution to  the food problem
could be obtained only if the rate of
population growth  was chocked,
scientists should evolve new and
acceptable ways of achieving a
more rapid recline rate in the popu-
lation growth. This was a field of
vital Importance for research and
it was not enough to put all faith m
borrowed methodology.”

The Indian Council of Agricu'-
tural Research, the Council of
Scientific and Industrial Research
and the Indian Council of Medical
Research, he said, should embark
on joint activity to strike “fresh
Pr%tlhs” in the field of birth con-

suit the
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India wants help to
raise production

India would look to Australia perhaps more than to
any other country for help to develop its agriculture, Dr
M. S. Swaminathan said yesterday.

Dr Swaminathan, Head of ganisation of scientific work = “One of the most impor-
the Division of Botany at I Australia, particularly tarllttrﬁhmgshtm sclence I'Sl'ht'o
ihe Indian Agricultural” Re- thai_of the CSIRO. ask e ”|g Iqugs lons. 11
search Institute, New Delhi, . The Indian Council of '8 particularly - important. in
land Mr K. P. A. Menon Agricultural Research s f'_”d'a' Wh%re (eSQLfJ_rces —
Secretary-designate  of the (Peing reorganised to spear- 'nance an scientific - man-
ilndian Council of AgricuI—J:‘eﬁd the a:ggl_cultl;fralt"relvo- power — are scarce.

N 2 <iring lution- in India effectively. .
e, e Wi oL DM science s

answers

I think Australian scien-
tists have managed to ask
lihe right questions and find
ithe right answers in a rea-
sonable period of time.

Dr  Swaminathan  said
India needed as much help
"as possible in building up its
agricultural ‘input’ industry
— the production of fertili-
sers and agricultural mach-
inery — without which agri-

Iture in his country could

t be dealt with scienti-
ically.

India would look for
[more help from Australia
[rather than from Europe or
[the United States, largely
because conditions for crop
growth were very similar in
Ifidia and Australia.

* Referring to drought and'
famine in India, Dr Swami-;

nuthan emphasised that the
mdrought was the worst for
fid years.

"Our task is to make our
lagricuiture so intensive that
.even the smallest holdings
lean produce a reasonable
Uncome." he said.

0J. » ~uUYy A

Better Seeds

Though a very high per-
centage of land under rice and
wheat is officially claimed to
have been covered by improv-
ed seeds the yields have been
disappointing. This cannot be
ascribed solely to inadequate
irrigation and essential inputs
but”is due to a very consider-
able extent to the poor quality
of seeds. The reluctance by co-
operatives to distribute seeds
produced at Stale farms of
which there are about 4,000,
and the heavy losses incurred
by privately run registered seed
farms are a further reflection
on their quality. Nearly all the
existing farms vary in size from
25 to 50 acres, and are, there-
fore, subject to inter-crossing
with poor strains. Multiplica-
tion of doubtful strains by
small farmers with little capi-
tal for inputs and technology
leads to further deterioration.
All this underscores the im-
portance of stricter isolation of
seed farms. This is best achiev-
ed by setting up large units,
each of several hundred or a
thousand acres. Besides, the
proposal to bring 32.5 million
acres under high-yielding varie-
ties to increase the present pro-
duction potential of 90-92 mil-
lion tonnes (under normal wea-
ther conditions) to 125 million
tonnes by 1970-71 calls for a
vast programme for better
seeds.

The National Seeds Corpora-
tion has set up impressive
schemes for this purpose but
they are not enough. Accord-
ing to official estimates, about
10to 12 seed farms ranging be-
tween 5,000 to 15,000 acres
will" be needed to meet Fourth
Plan requirements. Seed farm-
ing is a specialised business
and requires scientific re-
search, superior technology and
management, involving invest-
ments on a large scale. Hence
Mr. C. Subramaniam’ pro-
posal to persuade joint stock
companies to participate in it.
The success of such companies
in producing high-yielding seeds
in the plantation sector is en-
couraging. But opening the
door to private enterprise alone
is not the entire answer. Cer-
tain incentives too should be
provided: suitable lands, an
assured supply of water, ferti-
lisers and pesticides; and a
price policy providing for rea-
sonable returns on investments.
All this, of course, implies a
pragmatic rather than doc-
trinaire approach to the problem
of seed multiplication.
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OUR SCIENTISTS-!

An Outstanding Genetist

[This is the first in a series on

young and outstanding scientists

of India who have made notable

contributions in their respec-
tive fields.|

At 40, Dr, Monkombu Sambasi-
4ran  Swaminathan—who recently
received the Birbal Sahni Medal of
the Indian Botanical Society—
already ranks among the topmost
genetists of India with interna-
tional recognition.

Dr. Swaminathan, who now
heads the botany division of the
Indian Agricultural Research Insti-
tute in New Delhi, has been enga-
ged for over a decade in research
in plant genetics. Many are the
contributions which have won for
him honours from _national and
international scientific bodies. But
modest as he is, he wants to attri-
bute the credit to his students and
fellow workers In the Institute. The
highest national honour receive®

by him so far is the Shanti Swarup
Bhatnagar Memorial Award of
1961

International recognition came
to him in August 1965 when at a
world meet of genetists at Brno,
the Czechoslovak Academy of
Sciences honoured him with the
Mendel Memorial Award—which
has not been conferred before on
any Indian or even an Asian gene-
tjst. The other awards received by
.Aim were the Indian Journal of
Genetics Medal (1964) and Timi-
raezev Academy of " Agricultural
Medal (1965). He was also the first
ndian to be selected Vice-Presi-

dent of the International Congress
of Genetists (1963).

Dr. Swaminathan was born
in  Kumbakonam in 1925. His
father was a medical practitioner.
Dr. Swaminathan took to agricul-
tural science. He specialised in
genetics because he saw in it the
means to increase farm output. His
later findings proved him right and
showed that great spurts in crop
yields could” be accomplished
through genetic manipulations, in
conjunction  with ~ changes in
agronomic practices.

Among his contributions may be
mentioned the "Swaminathan
Artificial Stigma Method" for suc-
cessfully crossing two Mexican
tuberbearing potato species. All
previous attempts to make this
cross had failed and the technique
recommended by Dr. Swaminathan
was taken up for follow-up action
by foreign genetists. Similarly he
accomplished the crossing of two
jute yielding species which is of
great value In improving the yield
of jute.

More recently his primary inte-
rest has been in experimental
manipulation of genes to improve
the yields of wheat and cotton. As
part” of his research he organised
a radiation_genetics _school "in the
Indian Agricultural Research Insti-
tute for studying indirect effects of
radiation of plants. This work has
a great bearing on the evaluation
of the wholesomeness of irradiated
food and some of his findings have

been recently confirmed by gene-
tists of the Cornell Univeérsity
(US.A).

While all these have secured for
Dr. Swaminathan a place among
the top men of science, his most
significant contribution to Indian
agriculture is the initiation of
Dwarf Wheat Breeding _ pro-
gramme, which offers promise of
making the country surplus in
wheat output within the next few
years.

Dr. Swaminathan believes in the
practical application of science to
supply the basic needs = of the
country. An example of this is the
Jawahar Jount seed village near
the IARI._A creation of his. the
whole village is a seed farm
engaged in breeding high yielding
varieties of wheat and  jowar
evolved through genetic manipula-
tions.

Dr. Swaminathan is married and
has three daughters. He has no
particular hobby. Keeping himself
up to date with the latest develop-
ments in the field of genetics and
attending to the needs of his family
take ud whatever time left after
research and teaching work at the

Institute.—B S .P
(Next: Dr. A. P. Mitral

The Hindustan Times, Saturday, tffarch 19, 1966 (3)

More Mexican wheat
to he grown in Delhi

By a Staff Correspondent

New Delhi, March 18—High-yielding Mexican wheat
given last year to Delhi villagers by the Indian Agricul-
tural Research Institute has turned out to be a pace-setter
for wheat farmers.

Grown under intensive cultiva-
tion methods beside ordinary
wheat in Jounti village in the
Kanjhawala block, the non-hedg-

ing, sturdy dwarf plants, with
drooping ears heavy with healthy
grain, have dispelled the initial
scepticism farmers in the area are

tained with Mexican wheat on
a 300-acre mechanized farm in
Puniabkhor village. The arid and
alkaline soil been reclaimed culti-
vation at an expense of Rs 3,000
per acre.

The normal yield from Indian
wheat varieties ‘ranges from 15 to
25 maunds per acre. The standing

preparing for large-scale sowings crops, now almost ready for har-
next season. vest, may yield 70 to 75, maunds
Significant results have been ob- per acre.

DR. SWAMINATHAN
BECOMES MEMBER
World Biological Body

| The International Council for Scienti-
Ific Unions has nominated Dr. M. S
i Swaminathan of the Indian Agricul-
tural Research Institute as a member
lof the committee on the use and man-
agement of biological resources under
the international biological programme.
He will fill the place of Prof. G. Led-
yard Stebbins of the U.S.A. who re-
cently resigned from the committee.

The committee has initialed a world-
wide programme on the efficient ex-
ploitation ~ of all domesticated plants
and animals.

Dr. Swaminathan has already left
for Paris to attend the annual meet-
ing of the committee.—PTL.

Mysore Motor Vehicle

The Hindustan Times, Monday, March 21, 1986
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his sons working in their field

Jounti farm grows
high-yield wheat

By Our Staff Reporter

NEW DELHI. March 18—Stand-
ing proudly amidst wheat stalks,
Govardhan, earthy and sun-tanned,
declared his resolve to ensure that
every single grain of the high
quality wheat produced on his farm
was not consumed but used as
seed to produce more seeds. “My
family shall neither consume this
wheat nor sell it to any one likely
to gulp it down.”

Govardhan's is one of the experi-
mental farms in Jounti, a village
15 miles north-west of the Capital,
where, with the help of the Indian
Agricultural Research Institute, an
exotic quality of dwarf wheat has
been grown from a Mexican type
of hybrid seed called Sonore 64,

If Govardhan's  statistics are
any indication, the results are
astounding. He has found that
Sonora 64 has raised the wheat
[yield on his farm from 35 maunds

to 60 maunds per acre.' -

Explaining the high-yielding qua-
lity of Sonora 64 wheat, to a visit-
ing press party, an agricultural
expert said that this could be
ascribed  to the shortness of its
stalk. The conventional quality
wheat had a much longer stalk.
In the case of the new dwarf
quality wheat, the soil's fertiliser
content was not wasted on the
length of the stalk but went to
form seeds (or grain).

Furthermore, the expert said,
being short, the stalk of the new
quality wheat plant did not bend
towards the ground and thus the
danger of the rust disease was
substantially eliminated.

Good seeds essential

A spokesman of the Union Min-
istry for Food and Agricul'ure
pointed out that now It was being
increasingly  realised that, more
than even provision of water and
fertilisers, good seeds were essen-
tial for raising agricultural  pro-
ductivity.

Efforts were being made to deve-
lop an adequate supply of these
high-yielding quality seeds. There-
fore, the Sonora 64 wheat, grown
on experimental farms in about
1,000 villages throughout the coun-
try, should not, be consumed but
preserved as seed for further sowing
to increase its supplv. “These
farms are basically .seed farms ”

In the Union Territory there
are five such seed farms at Pap-
rawat, Jounti, Puniabkhor, Chat-
tarpur and  Mukhmeipur. It j.
planned to start more seed farms
and bring the entire 30,000-acre
wheat-growing area in the Union
Territory under Sono-a 64.

The Seed Corporation, which was
formed recently by the Govern-
ment, will coordinate the work of
seed farms in the country and ex-
tend help to farmers. Schemes rrr
provide idgh-yieWtny quaiity whpaf
seeds and propagate their use are
the kingpin of the Government's
Agricultural Production Year Prog-
ramme.

The Press party was also shown
the working of a multi-purpose co-
operative society in Jounti and
more experimental farms it Pun-
jabkhor and the Indian Agricultu-
ral Research Institute.

at Jounti, a village
:n the Union Territory, where the Governm ent has started experimental seed farms as
part of the Agriculture Production Year Pr ogramme.—Express photograph.

PASSING BY,

A TEACHER OF
GENETICS FOR
30 YEARS

By A Staff Reporter

When a reputed professor moves
out of his university and travels
to distant lands he” is bound to
meet old students at likely and
even unlikely, places. Prof D G
Catcheside from Australian Na-
tional Unjversity in Canberra, now
on a visit to the capital, shares
this pleasant experience—though
he does not remember it, Dr M 'S
Swaminathan, the reputed head
of Botany Department at the In-
dian Agricultural Research Insti-
tute. was one of the many stu-
dents who attended his lectures at
Cambridge many years ago.

As head of the Department of
Genetics at the John Curtin School
of Medical Research at the Na-

tional Univer-

sity. and as a

man who has

been teaching

tne subject and

conducting re-

search in it for

about three de-

cades, one is

tempted to ask ,
Prof Catcheside

about the pro-

ress _in the

ield since 1928,

When his inter-

est in the sub-

ect was stimu-
ated. Genetics
has , progressed

trem endously
since then, says
the professor.

_Among the
biggest changhes
he = lists  the

enormous _ in-

cre'ase in inter-
Prof Catcheside est in medical
genetics, resulting in a wide $tude/
of the origin of diseases by medically
qualified _men in all parts of the
world. Such studies have helped
in many fields—for instance, a
large number of blood groups are
now known. Then again, there
mwas the discovery in 1957-58 that
the number of “chromosomes in
man need not always be 46 and
that an extra chromosome usually
resulted in retarded development,-
identified as “Mongolian idiocy".
The third-important change. Prof
Catcheside says, is the possibility
of specialized study of small organ-
isms. Besides these there is the
study of the effect of radiation and
chemifals on genes and chromo-
somes, work on which is being
done at the IARI.

A footnote to the story is that
the name Catcheside is derived from
Catherside in Northumberland. It
must have been a hamlet once, but
now there is only one house in the
place, says the professor. The
name, he adds, is only a reminder
of his ancestors’ acquaintance with
Catherside.
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Chaudhuri Bhooo Singh »t hit seed farm in_village Jounti. The
blooming wheat crop is a Mexican tarietv, berm Koio.
— PATRIOT photo.
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TEACHING MODERN TECHNIQUES
TO INDIFFERENT FARMER

Pioneer work by
Notional Farms

Our Staff Reporter

"JTHE Indian farmer is yet to be made aware of the

fact that unless modern techniques are adopted,
lie cannot get maximum yields. But a good beginning
has been made by the National Demonstration Farms
in the Kanhawala Block of the Union Territory of
Delhi, some of which a press party studied on Friday.

The three farms visited were im-m ° vcre reluctant to otter our
pressivc_in terms ol ihe improve- j for demonstration farms, but
merit_effected in production. It was™ n0J¢ "® have realized we did the
surprising to learn Irom the ex-j,is!t It has multiplied our
Pens who accompanied the atiylﬁ income”, .
hat fainters generallv were not en-I', further down, about two miles
thusiastic about new  techniques j:ron! Alr Fats farm. stands the

sced_ demonstration larni

despite the demonstrated advanta-i ce S
10of Chaudhuii Dhoop Singh. He has

ges.
-ri.i . Isown two varieties of = Mexican
nwieft & v~ T’Lﬂi‘ . |I- wheat—Lerma Rojo and Sonora. He
ur wy . . LI;J “1ex ecE about 70 to 80 maunﬁs er
nner ol Milage Jowlm. It is_aboutlacre. For Irrigation purposes he too
acres in area. Mr Lal expects pas puilt a Persian well. He ha
the per-acre ield to be aR/Iou( 60 apout four awes of land  unde
maunds. He has sown a Mexican cang| jrrigation, and the rest under
variety of wheat known as Sonora- well irrig%tion_ He said it was dif-
64. The seed was supplied by the ficylt to have a tubewell because it
Indian  Agriculture Research’ In- \was costly. Mr Singh said H6 pre-
stitute. ferred loans from the Government

Sonora-64 is a non-lodging Variety
of wheat which can withstand

severe winds. In a 94-acre area out- p

side the farm, he *lias soivn an
Indian variety whose per-acre yield
is comparatively low. The entite
produce of the” farm will be pro-
duced by ihe Government for dis-
tribution of seeds to farmers in dif-
ferent parts of the countr¥. Mr Lai
lias built a persian well for irriga-
{lon purposes, costing about Rs

He said that at the begin?ing
0

to loans from the village "mahajan”.
The Government gives loans at 5.3
er cent whereas the mahajan char-
ges 24 to 30 per cent pef annum.

The third farm was that of Kan-
war Moliinder Pal Singlt, winner of
several prizes for hiehest yields. He
won the prize tor the highest yield
er acre of 57 maunds and” the
irst_prize lor the best peas grown

in Delhi State during the ~ last
three. {ea[s. This year he won
lhe first prize for %reen peas in class

C at the Third All-India Vegetable
Show and another first prize for
reen peas at the Delhi Flower

how.
VARIETIES

He 6\wns a 300-acre farm and
has five tractors. Fie has  sown
seven varieties of wheat. Canal ir-
rigation is available on his tarm.
i He said that when he began to
iuse chemical fertilizers neighbom-

{'mg cultivators  felt that m~  due
course the soil would becomel.un-
saline.

groductive and extremely
ut these fears proved wrong.

He is_a pioneer in borine shal-
low ca\_/gﬁl tubewells in the area.
After niShy experiments, lie has in-
stalled_eight tubewelis which utilize
sub-soil water for _irrigation and
heI_P to lower the rising water table.

he Indian Agriculture Research
Institute lias a_programme to set
up seed farms in every tehsil of a
district _in the country. The Na-
tional Seed Corporation, recently
sei up. Wi)! help farmers with im-
proved varieties of seeds.

The  farmers of Najal'garh Block
on Frida* observed Field Dav at
Paprawat V|IIa%e in Najafgarh Block.
Netaaly 3000 Delhi farmers partici- j
pated:

Mr Roshan Lal, a prize-winning
farmer of Paprawat tillage  who
grew Mexican Lerma Rojo varietv
of wheat, said he expected 55
maunds per acre from his demon-
stration plot of 24 acres as against
the average of 13 maunds.
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New Cultivation Methods

To Increase

Production

By A Staff Reporter

If cultivation methods in use at
the experimental farms of the Pusa
Institute are propagated all over
the country, India can meet her
food shortages in the near future.

This was the impression gathered
by reporters who were taken round
the experimental farms on Friday.
They were told that wheat produc-
tion had been considerably raised
by employing intensive cultivation
and sowing Mexican seeds.

At these farms, in Jaunti, Paniab-
khor and other villages near Delhi,
the wheat yield has gone up to
60 to 80 maunds per acre. The
average yield per acre in the coun-
try' is 25 to 30 maunds.

Yields as high as 73 maunds pet
acre have been obtained from
Indian seeds but they have been
generally found unfit for intensive
cultivation. Indian seed looks
better than the imported variety but
does not yield a good harvest.

Mexican seed does not produce
as tall a plant as the Indian stalk,
hut it has fuller pods. It needs
about four times more manure and
water than the Indian variety. It
resembles the PL 480 wheat in
colour.

Several farmers in Jaunti village
said that they would be happy to
sow Mexican seed, but could not
do so because the amount of
manure and water needed for it
was dot easily available.

Some fanners said that they
could not dig their own wells be-
cause their holdings were scattered
over a large area. During his visit
to the village the former Chief
Commissioner had assured farmers
that their holdings would be con-
solidated. But the promise was yet
to be fulfilled.

Mahinderpal Singh, whose 300-
acrc farm in Panjabkhor is prohr
ably the largest single holding in
the Union Territory..has more than

doubled his yield with the help of
new methods, eight tubewells. five
tractors and other mechanised farm-
ing implements.

When he was allotted the farm
as compensation for 10,000 acres of
land he once owned in West Pakis-
tan more than half of it was arid.
He has reclaimed much of it. The
reclamation cost has worked out to
Rs. 3,000 per acre.

SEED CO-OP. VILLAGE

Dr. M. S. Swaminathan, Chair-
man of the national committee for
the co-ordination of the results of
nationwide  agricultural  demon-
strations, said that Jaunti .was being
converted into a seed co-operative
village. Hybrid seed evolved at
Pusa would be grown there and dis-
tributed in other villages.

He said that high yields had
been obtained at Tusa even on
alkaline soils without adopting any
technique  which could not be
used by the average farmer. IARI
would set up 1,000 demonstration
farms for paddy and wheat this
year

Efforts were being made at Pusa
to change the colour of Mexican
seed by treating it with atomic
radiation. A Mexican hybrid re-
sembling the Indian seed in colour
was likely to be produced in a
couple of years

he Government
year 200 tons of Mexican seed for
increasing yields, The hybrid pro-
duced at Pusa were the best in the
country and were reserved for sow-

ing.

imported lasfljy
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High-yielding Mexican dwarf

wheat, Sonara 64, grown in

Jounti village of Delhi.—TOI
photograph.

A GOOD PLAY WELL
PRESENTED

Sangeet Matsyagandha
By Our Drama Critic

The tenth drama festival of the
Song and Drama Division, now in
mid-career, makes a number of inter-
estin% points. The Rangmanch, in the
Exhibition grounds, is a large barn
of theatre of brick and galvanized
tin sheets, with a cloth roof that flaps
like a captive animal in a rough breeze.
The auditorium seats perhaps 600, oil
lightly-packed, stiff-back and hard-
boitomed chairs. And yet, every even-
ing for the last one week the theatre
has been packed, and a fuff house
is advertised till the end of the festi-
val, a month from now.

One explanation, not very charitable,
could be that these shows are free;
invitations and place cards were there
for the asking. This factor is however
balanced by the out of the way loca-
tion of the theatre and the difficulty
of getting to it. The festival un-
doubtedly commands an audience,
most of them know what to expect,
and what they expect is given to them,
and they are satisfied.

These ‘are not altogether sophisticat-
ed audiences, but tbry are enthusias-
tic, and the credit goes to H. V.
Gupte and his devoted group of
people for keeping them so. That the
plays, in various languages, have a
didactic purpose, makes the Song and
Drama Division’s achievement ail the
more creditable.

EASY-PACED FEAST

-Friday's play. Sangeet Matsyagandha,
the ‘well-knoxvn  Marathi  play-
wright. Professor Kanetkar, offered the
story of Satyavati atd her two loves,
if her marriage to King Shantanu could
be also so describee. It is an easy-
paced play, with songs and music In
jjhe usual ~ tradition of the Marathi
stage. Characterisation is well-observ-
ed, the dialogue has flight, the play
has a fine range of emotion.

The Goa Hindu Association's pro-
duction of Sangeet Matsyagandha,
directed by Master Dataram, was lov-
ingly and spaciously mounted. ~ The
settings _were attractive, the music
chaste. a vets; good compkntg
Ashalata WafigaOEkar offered an ¢
pressive Satyavalif —mobile of face,
sensitive, and musically accomplished, j
Parashram Samant’ Dhiver, Ramdas
Kamat's fleeting Rishi Parasher, Mas-
ter Dattaram's own Devavrata, and
«Shripadrao Nevrekar’s Shantanu were
mparticularly persuasive. Another show
on Saturday, 6-30 p.m.

E STATESMAN,

New Wheat Seed
“Yields A Rich
Harvest

By A Staff Reporter

Jounti, about 15 miles west of
Delhi, could be just a village any-
where in India, But its rich wheat
fields, standing out prominently m
contrast to the sparse crops near
by marks it out as a different
village.

It is no miracle that has brought
about this change. No tubewélls
were dug there, nor any fleet
of tractors used. Instead, ‘scient-
ists of the Indian Agricultural
Research Institute  (IARI). New'
Delhi, merely advised farmers to
introduce a ~Afferent variety of
wheat seed known as Sonord 64,
a hybrid of Indian and Mexicali
wheat.

According to Dr M. S. Swami-
nathan of TARI, who accompanied
a party of journalists from Delhi
to Jount: and _another village,
Panjabkhor. which are among the
five national demonstration blocks
of IARI. the Indian wheat varieties
cannot stand a heavy dose of
fertilizer and water, es;])_emallydust

he In

before they ripen. lian
wheat bends—‘lodging”, as_it is
technlcallg known—when it is
about to be harvested. This leads
to a lower yield. But the dwarf
Sonora 64 iS a "lodge resistant
wheat”. There is more grain in.

the crest of the plant.
RICH HARVEST

Repeatedly the farmers of Jounti,
who had sown Sonora 64 wheat
seed, spoke of a rich harvest. There
was Goverdhan who showed a
2.5-acre field of his. full

wheat, and adjacent fields with
bending (“lodging”) wheat.
In Panjabkhor village, Kanwar

Mahinderpal Singh took the visit-
ors proudly round his_ 300-acre
farm, showing the yellowing hair of
his wheat crop. He stopped at
one place to show the patch where

he had not sown the “lodge resist-
ant” hybrid wheat. Here the
plants were almost touching the

ground, a? If overcome by their
own weight. 14

According to Dr Swaminathan. it
would be very easy to double the
present yield ‘'of wheat and sorpe
other crops if the farmers took to
sowing the dwarf varieties of seeds
—like” Sonora 64. Tn Jountd. for
instance, an acre of land now yields
about 80 maunds of the “new”
wheat, but other fields with the
Indian wheat yield a maximum of
30 maunds per acre.

of ripe’
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Swaminathan
Takes Over As
IARI Chief

By A Staff Reporter

Dr. M. S. Swaminathan took over
on Monday as Director of the In-

dian- Agricultural  Research Insti-
tute.
Dr Swaminathan. who was until

recently Head of the Division ol
Botany in LARI, is known tor his
outstanding  contributions in bio-
logical sciences, specially in the
field of genetics. He was awarded
tne Shanti Swamp Bhatnagar Me-
morial Award in 1961.

lie received the Mendel Medal
of the Czechoslovak. Academy pi
Sciences for his special studies in
the growth of genetics and the
Birbal Sahni Medal of the Indian
Botanical Societv for his research
in applied botany.

He is a Fellow of the National
Institute of Sciences ol fndia and
the Indian Academy of Sciences.
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New director of
IARI

NEW DELHI, July 4 (PTI>—Dr
M. S. Swaminathan took over as
Director of the Indian Agricultural
Research Institute here today. He
succeeds Dr A. B. Joshl who has
been appointed Deputy Director-
General of the Indian Council of
Agricultural Research.

Dr Swaminathan, who was until
recently the head of the Division
of Botany in IARI. is a well-known
scientist  respected all over the
world for his outstanding cotnrlbu-
tions to biological sciences."5He
was awarded the Shanti Swamp
3hatnagar Memorial Award in 1961
for contribution to biological scien-
ces. He was also awarded the
Mendel Medal of the Czechoslovak
Academy of Sciences for his spe-

————— Indian "Council of

cial studies in the growth of gene-
tics and the Birbal
of the
for his researeli..in applied botany,

Sahni
Botanical

Medal

Indian Society
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4 SCIENTISTS
GIVEN TOP
|.C.AS. POSTS

The Indian Council of Agricul-
tural Research has been strength-
ened by the creation of four top
scientific positions at the Council’s
headquarters, reports UNI.

The four eminent
appointed to these positions are:
Dr A B Joshi, Deputy Director-
General (crop <ciences>. Dr K. K
lya. Deputy Director-General
(animal  sciences), Dr J. S
Kanwar, Deputy D'.rector-General
(soils, irrigation and agricultural
engineering) and Dr O. P. Gau-
tam. Deputy Director-General
(education and Centre-State rela-

tionﬁ. . . &

They will provide, under the
overall guidance and direction of
the  Director-General, technical
and administrative co-ordination
and leadership in the planning of
research an educational pro-
grammes and the execution of ap-
proved policies in their respective
fields of responsibility.

New |.A.R.l. Director

Dr M. S. Swaminathan took
over as director of the _Indian
Agricultural Research Institute on
Monday. He succeeds Dr A. B
Joshi. who has been appointed
Deputy Director-General of the
Agricultural
Research, says PTI. .

Dr Swaminathan was until re-
cently Head of the Botany Divi-
sion in IARI. .1

scientists.:

Science symposium

f\;

for gradual

mechanization

By a Staff Correspondent
New Delhi, April 29—Union Minister for Irrigation
jand Power Fakhruddin Ahmed today advocated a slow
'land gradual process of mechanization for India and other

junderdeveloped countries.

i Mechanization in India, he said,
(must be rural-oriented and with-
|'in the “comﬁetence and compre-
,hension of the average villagers.
He was addressing the Afro-Asian
>science symposium at the National
Physical Laobratory.

. “If we miss the middle step In
jour jump to mechanization, it
will only lead to displacement of
a large number of workers and
create a multiplicity of problems,"”
he said.

For a gradual process of mecha-
nization, it was necessary to take
up rural electrification and intro-
duce electricit?/ and power in all
Ithe 500,000 villages, he said.

; He asked scientists and techno-
logists to find more economical
{solutions to this problem,

i Under-developed African and
!Asian countries must endeavour
%to collaborate with each other and
.not seek the collaboration of de-
iveloped nations. Towards this end,
Mr Ahmed suggested the setting
tup of a standing body for pool
aing resources, technical skill and
mknowledge and exchange of engi-
inelers and other scientfic person-
mnel.

~"Mere sincerity and good inten-
tions” were not enough and
efforts must be made for provid-

ing scientfic and technical know-
ledge on a larger scale in the
,country.

Mr V. K. Krishna Menon Bald
collaboration with advanced coun-
tries had not yielded any substan-
tial results. "The rich = countries
are only getting richer and the
poor countries poorer,” he said.

, Collaboration, however, could

not be achieved by merely “send-
. ing ambassadors” to other coun-
i tries.  Certain  concrete  steps
) should be taken by nations to

SN
A WAY TO
CHAPATIS FRESH

From Our Special Representative

BOMBAY July 4—Chapatis
and Naans Eacked in poéyt ene
bags, can be preserved e er
fresh for_about 59 days through
gamma irradiat on.

This has been revealed by

experiments conducted at the
Atomic Energy  Establish-
ment, Trombav. The experi-
ments have also shown that
potatoes and onions could be
stored for six months and
V-— >nd  prawns up to
live months.

*The experiments  were
carried out by the Biology
Division of the Atomic Energy
Department with the aid of
two experimental cobalt-60
ghamma sources presented by
e Canadian Government.

study each other’s problems, he
s

aid.
Dr N. P. GuEta, speakini; on the
medical and health problems of
Asian and African countries, said
non-availability of medical per-
sonnel in developing countries
was making the problem more
complicated. The number of doc-

tors could be increased by ‘im- .
porting” personnel from "other *
countries. But the reverse was '

happening. In India alone, nearly
1,000 doctors left for advanced
countries every year.

“India has to produce three
times the present output of doc-
tors for at least 25 years to make
up the deficiency,” he said.

Asian and African countries
should collaborate and set up drug
industries in the public sector to
produce drugs which were at pre-

—

sent being purchased from ad-
vanced countries at exorbitant
prices.

A training programme which";
could . produce efficient medicaiS
men in three years’ time should
be introduced in these countries,
h&-said.
rDr M. S. Swaminathan said
Asian and African countries must
work together for rapid develop-
ment of agriculture. The two
continents had over 30per cent of
the world’s population but pro-
duced and consumed onl}/ 30 per
cert]t of the world’s total food out-
put.

\i



~ For the Farmer’s Note-book *
........... m—By Our Agricultural Correspondent*"

Irradiation to Aid
Farmers

The arduous task of evolving
improved varieties through crop
occasionally
made easy by naturally occurring
(mutants) with desira-
ble traits- It is, however, possible
generate such mu-
tants artificially and more frequ-
ently too, to suit the needs of the

breeding has been
variations

nowadays to

crop scientists.
&

. ay and chemicals like colchi-
cine have been employed to create
such new varieties ever since the
effect of these on plants was dis-
twenties of this
century. Of late, thermal neutrons,
Beta rays from radio-active phos-
Phorus and Gamma rays are free-
y_used in India and "other coun-
tries to promote research in this

covered in the

field

The Indian Agricultural Research
New  Delhi, is well-
eqmpped for this line of research

Institute

ADDITIONAL SUBJECTS
12759 64 65. TKa
13018 20.

New director or *7
IARI

NEW DELHI. July 4 (PTIl—Dr
if. S. Swaminathan took over as
Director of the Indian Agricultural
Research Institute here today. He
succeed* Dr A. B. Joshi who has
been appointed Deputy Director-
General of the Indian Council of
Agricultural Research.

r Swaminathan, who was until
recently the head of the Division
of Botany in IARI, is a well-known
scientist  respected all qver the
world for his outstanding cQtnribt%
tions to biological sciences. IT
was awarded the Shanti SwarUt»
Bhatnagar Memorial Award in 1961
for contribution to biological scien-
ces. He was also awarded the
Mendel Medal of the Czechoslovak
Academy of Science*, for his spe-
cial studies in the t "th of gene-
tics and the Birbal *ahni Medal
of the Indian Botai cal Society

t for his research in applied hotany.l

with facilities including a Gamma
Garden, where plants can be ex-
osed to Gamma-rays (emitted
rom radio-active Cobalt) through-
out their life-cycle- ManY promis-
|n[h; mutants isolated 1n barley,
wheat, cotton, sesame, tomato, po-
tato, tobacco and several other or-
namental plants are evidence to
the potentialities in this field oi
Investigations.

Irradiation of red-coloured Me-
xican dwarf wheats like Sonora-84,
and Lerma Rojo Induced varia-
tions with amber grain colour.
Thus, within two years of the in-
troduction of these exotic varie-
ties into India, it has been possi-
ble to rectify some of their de-
fects (in this case the red grain
colour) and make them widely ac-
ceptable to farmers and consu-
mers .
The recently set up Gamma field
at Trombay went into trial in
1985 and has within a short time
brought out a number of useful
mutants- ~ An early ~ flowering
variation of the ‘rice variety
t GEB-24 (kIChIdI% has  given
satisfactory performance  with
17 to 20 per cent increase in
yield in wide-based trials under
diverse conditions in Maharashtra
and other States.

A large-sized groundnut mutant
Producmg 30 per cent more than
he normal is another addition to
the list of useful products. Encou-
raging results have been obtained
in” imparting drought resistance
to bread wheat varieties

Mango, guava, Tpo_mogranate, ci-
trus and other = fruit trees have
been planted in the field for indu-
cing mutations in these and fur-
ther follow-up studies-

In U-S,, radiatio has also been
utilised to_eradicate. crop pests by
either Kkillin them outright or
preventing them front multiplying
further.

The campaign to do away with
screw_worms in the South-West
and South-East U.S- through mass
release of male insects, sterilised
by gamma radiation, had been suc-
cessful and encouraged Agricultu-
ral Research Station scientists P
the pursuit of similar methods to
tackle other pests-

The omnivorous leaf-roller, Im*j

pervious to insecticides and the
CodllnP Moth a serious pest on
several crops like apple, pears and
walnuts are the latest in the grow-
ing list of pests that may .yield, to
the sterility techniqu. rl-ist-
control. . .

_In "India, the effects of radia-
tion on the development of insects
are also being studied at Trombay
with a view™ to producing sterile
males of the insect pests Red
Cottoa Bu&

50 M.Pss VISIT
MODEL FARMS

About 50 members of Parlia-
ment- said_on Saturday that with
the adoption of modern agricul-
| farmers
would be able to increase produc-
tion by at least 100%, reports

Frlzllhe MPs visited some demon-
stration plots in farmers' fields in
9 Delhi village where the  new
Mexican varieties of wheat are
$eing harvested. They were told
by farmers that the new seed had
yielded;about 50 maunds of wheat
per acre against an average yield
of 20 to 25 maunds per acre with
the ordinarey seed. .
At a méchanized co-operative
farm, the members were told that
a yield of 75 maunds of wheat

tural practices, Indian

per acre was possible.
At the demonstration plots

the Indian Agricultural Research
Institute in New Delhi Dr M. S.
Swaminathan. head of the Botany
Division, told the MPs that the
students of the institute had been
working in some villages of Delhi

to show the farmers how to
crease output.

1%t Wc E f

More farmers want
better seeds

By a Fluff Correspondent

New Delhi, April

28—The Agriculture

Ministry’s

national demonstration projects started a year ago have

raised both hopes and fears

There have been dramatic in- a radical change in farming tech-

crease in yields. A farm near
Delhi raised 6.2 tons of wheat
with better seeds and more fer-
tilizers.

Dr M. S. Swaminathan, chair-
man of the National Committee
for Co-ordination of Agricultural
Demonstrations, told reporters to-
day that the demonstrations had
shown there were great possibili-
ties for improving yields. More-
over, the success of the new hy-
brids and dwarf varieties of seeds
had made a deep impression on
the minds of farmers.

Those who had seen the suc-
cess of experiments, in demon-
stration blocks were keen to
adopt the practices. There had
been a spurt in the demand for
better seeds.

But Dr Swaminathan admitted,
while answering questions, that he
had faced some difficulties also.
Most of these were administrative.
Improvement in yields called for

niques_involving soil management,
irrl%ation_ and plant protection.

The soil was fast losing its fer-
tility, and this had happened in
many daces in Punjab. Plants
weré becoming more susceptible to
damage by pests. .

He said "the demonstration plots
could show results only if they
were backed by a dynamic re-
search programme covering plant
protection, irrigation and soil
management.

Dr Swaminathan and his collea-
gues were critical of the wa
extension  workers  functioned.
They have asked the Government
to recruit more agricultural gra-
duates as block development offi-
cers (the suggestion is for five
against one for each community
development block now) so that
they were more closely' associat-
ed ‘with farmers. At present vil-
lage level workers were the only
link between the block office and
farmers.

Unique scheme
~According to Dr Swaminathan,
the programme of demonstrations
is unique because for the first
time agricultural scientists went
to farms without the aid of far-
mers and even extension workers

jto try new strains.

A ‘limitation, he admitted, was

Ithe most of these demonstrations

{

More funds for
farm research
urged

By Our Staff Reporter

NEW DELHI, July 4—Dr M. S
Swaminathan, Director  of the
Indian Agricultural ~ Research In-
stitute, today deplored that hard-
P/ 5 per cent to 6 per cent of|
unds allocated for research  was
spent on agriculture.

He said that compared to other
fields like  atomic =~ energy and
defence science this was too little.
Other countries were spending much m
more on agricultural research.
Australia allocated 39 per cent of
its research budget for agriculture.

He was speaking or. ‘Farm Revo-
lution" after 'making over as the
Director of the Institute.

He told those/engaged in research
to create an atmosphere  which
would help larger participation. He
said that, if some latm worker in

the Institute sugbgested somethin
it should not be Ignored bu
should be taken into  account.

They should also endeavour lo
increase the per acre earnings of
farmers. .

Hie experiments undertaken at
the Institute by which farmers
could earn as much as Rs 1,000 per
acre should be popularised.

had to be conducted near the
agricultural research institutes.

In nearly all demonstrations, he
said, the yields far exceeded ex-
pectations.” The bltly(gest achieve-
ment was that it Kkindled enthu-
siasm and a spirit ~of adventure
not only among agriculturists but
also among extension workers.

Local varieties in some areas
did not give any yield because of
the unprecedented drought but
hybrids showed some yield under
the same conditions.

To celebrate the International
Rice year under the auspices of
FAO, the Ministry will organize
this year 1,000 national demon-
strations. A two-day workshop of
workers and scientists will begin
tomorrow at the Pusa Agricultu-
ral Research Institute to finalize
he programme of demonstra-

vns.



Scientists help farmers
double yield

Express News Service

NEW DELHI, April 28—Agricul-
tural scientists have taken the
message of science to farmers In
nation-wide  demonstrations and
proved that small differences in
cultural practices could make a
big difference, usually an In-
crease of 100 per cent.

Dr M. S. Swaminathan, Chair-
man of the National Committee for
the Co-ordination of Nation-wide

Agricultural Demonstrations, told
a Press conference here today it
had been found possible to get

about 10 tons of grain per hectare
per year by adopting a two-crop
rotation in irrigated lands.

Since such vyields had been re-
ported  chiefly from experimental
stations,  there was some  scep-
ticism about the  possibility  of
reproducing these results in the
fields. It was also necessary to as-
certain whether there were any
limiting factors.

In a  series of
demonstrations it had been shown
that a dramatic increase in yield
exceeding 100 per cent of the best
yields, was now possible. Since
the new strategy of agriculture
revolved around the use of high-
yielding strains, along, with the
requisite quantities of  other in-
puts, It was considered desirable
that the efficacy of the strategy
advocate'” was actually demonstra-

nation-wide

dyl"j ~-3/

ted In the fields of the farmers.

There were 153 demonstrations
In rice, 75 each in wneat and bajra,
74 in Jowar and 69 In maize. Spe-
cific yield target based on the
yield which ought to be obtained
was fixed for every demonstration,
The targets fixed ranged from
to 6 tons per hectare  depending
on the crop and location.

In nearly all the demonstrations
the yields far exceeded those stipu-
lated. In general, the demons-
trations made a very striking im-
pact on the minds of farmers.

Encouraging results

Dr Swaminathan said the high
yields obtained throughout  the
country during an unusually dry

year were Indicative of the great
production  potential of Indian
agriculture.

In wheat the reports were en-
couraging. in  Delhi the highest
yield was obtained with 6.2 tons
In one hectare with the new

dwarf variety 3.227. At five other

places yields ranging between 5
and 6 tons per hectare were ob-
tamed.

Dr Swaminathan said this year

It was proposed to organise 1,000

demonstrations as it was the Inter-
national Rice Year. An all-India
workshop meetin% would be held at
the IARI  to finalise the pro-
gramme.
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Introduce New

Farm Techniques

WAY TO GET MAXIMUM YIELD
IN FOOD CROPS

By A Staff Reporter

Dr. M. S. Swaminathan, Chair-
man of the National Committee for
the Co-ordination of Nationwide
Agricultural Demonstrations, said
in Delhi on Thursday that new
farm practices would have to be in-
troduced along with_the release of

T ———

new strains to enable the new varie-
ties "’to attain their maximum yield
potential."”

During the past three years new
possibilities for enhancing the yield
of major cereal and millet crops
had been opened up through the
development and release of hybrids
of maize, jowar and bajra and the
introduction of dwarf varieties of
wheat and rice.

In 1965 the Food and Agricul-
ture Ministry decided that a na-
tional agricultural research and
development programme should be
initiated for focussing attention on
urgent research problems and bridg-
ing the gap between research and
extension.

SCIENTISTS” ROTE

An important part of this pro-
gramme was a series of national
demonstrations to show to fanners
as well as extension workers that
a dramatic increase in yield could
bo achieved.

For the first time scientists were
entrusted with the direct responsi-
bility of demonstrating in fields
that the results obtained by them
at experimental stations had wide
applicability and utility.

Dr. Swaminathan said that the
demonstrations had had a very
striking impact on the fanners.

They had established that the tar-
gets fixed under the new strategy
of agriculture were easily attain-
able provided the necessary inputs
were available.

About 75 demonstrations were or-
ganised in the major wheat growing
areas. Report received so far had
been most encouraging. In Delhi
the highest yield was obtained at a
farm at Punjabkhor where 6.2 tons
of wheat was harvested in one
hectare with a new dwarf variety.

Dr. Swaminathan said that the
Food and Agriculture Organisation
had designated 1966 as International
Rice Year*to focus attention on
rice production problems. It was
proposed to organise 1.000 demon-
strations during the year as part
of India's national programme.



better seeds

By a s'al't Correspondent

New Delhi, April

28—The Agriculture

Ministry’s

national demonstration projects started a year ago have
raised both hopes and fears.

There have been dramatic in-
VIVQGE 1> JIVXUO, X ucur
Delhi raised 6.2 tons of wheat
with better seeds and more fer-
tilizers.

Dr M. S. Swaminathan, chair-
man of the National Committee
for Co-ordination of Agricultural
Demonstrations, told reporters to-
day that the demonstrations_had
shown there were great possibili-
ties for improving yields. More-
over, the success of the new hy-
brids and dwarf varieties of seeds
had made a deep impression on
the minds of farmers.

Those who had seen the suc-
cess of experiments, in demon-
stration blocks were keen to
adopt the practices. There had
been a spurt in the demand for
better seeds.

But Dr Swaminathan admitted,
while answering questions, that he
had faced some difficulties also.
Most of these were administrative.
Improvement in yields called for

a radical change in farming tech-
nigues involving soil management,
irri%ation_ and plant protection.

The soil was fast losing its fer-
tility, and this had happened in
many places in Punjab. Plants
were becoming more susceptible to
damage by pests.

He said the demonstration plots
could show results only if they
were backed by a dynamic re-
search programme covering plant
protection, ~ irrigation and  soil
management.

Dr Swaminathan and his collea-
gues were critical of the wa
extension  workers  functioned.
They have asked the Government
to recruit more agricultural gra-
duates as block development offi-
cers (the sug?estion is for five
against one for each community
development block now) so that
they were more closely associat-
ed ‘with farmers. At present vil-
lage level workers were the only
link between the block office and
farmers.

Unique scheme

According to Dr Swaminathan,
the programme of demonstrations
is unique because for the first
time agricultural scientists went
to farms without the aid of far-
mers and even extension workers
to try new strains.

A ‘limitation, he admitted, was
the most of these demonstrations
had to be conducted near the
agricultural research institutes.

In nearly all demonstrations, he
said, the yields far exceeded ex-
pectations. The bi?(gest achieve-
ment was that it Kkindled enthu-
siasm and a spirit of adventure
not only among agriculturists but
also among extension workers.
‘bocal varieties in some areas
did not give any yield because of
the unprecedented drought but
hybrids showed some yield under
the same conditions.

To celebrate the International

. Rice Year under the auspices of

FAO, the Ministry will organize
this year 1,000 national demon-
strations. A two-day workshop of
workers and scientists will begin
tomorrow at the Pusa Agricultu-
ral Research Institute to finalize

]

the programme of demonstra- |
tions. JLS
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STEPS TO GET
HIGH FARM

YIELDS ]

From Our Special Representative

NEW DELHI.  Thursday.—To
et spectacular yield® in agricul-
ure the farmer must be given
the temptation of spectacular
returns, two experts of the Union
Agriculture Ministry told report-
ers here today.

The experts. Dr M. S. Swamij-
nathan and Dr T. R. Mehta, said
that the chief advantage of the
“high yielding varieties scheme
was that itoffered the farmer the
hope of big jumps in his income.

t the same _time. Dr Mehta
explained, the risk of loss if the
effort failed was equally great.
This was an additional Spur for
the fawner to be alert.

LARGE STAKES

It was thus element of “large
stakes" that had helped the
scheme to spread rap|d¥] amon
the farmers even though officia
demonstrations were confined to
onB/ a few fields. .

r Swaminathan, who is  the
Chairman of the “national com-
mittee for tile co-ordination of
nation-wide agricultural demon-
strations”. added that the demon-
strations they hd conducted in
some selected fields in the use of
high yielding varieties resulted in
a crop of administrative prob-
lems that needed to be straight-
ened out. 4 t

Theqretlcallr. Dr Swaminathan
said, it should be possible with
the new varieties to produce 100
million tonnes of foodgrains from
about 10 million hectares of land.
But in practice it was not so
simple since numerous other tech-
meal difficulties_ came in the way.
Even so large increases are now
possible, he said giving figures.

—_—
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WHEAT IS NOT
HIS BREAD
ALONE 1J

By A Staff Reporter

Borlaug is a magic word in
wheat research and” wheat culti-
vation. not only in India hut in
many countries”in Asia, the Mid-
dle East and South America.

It is the name of a tall, gentle
American who in his 27 years of
service in Mexico, as part of the
International ~ Wheat . Improve-
ment Programme of the Rorke-
feller Foundation and the Mexi-
can Ministry of Agriculture, has
set in motion a revolutionary
genetic research programme in
wheat and developed hybrid tvpes
which have turned Mexico from
a country importing 60% of the
wheat it needed into a State with
a surplus and which now thinks
in terms of controlling the area
under wheat production
~Mr Norman Borlaug spent the
first eight years  in Mexico col-
lecting "information which would
enable him to plan a broadphased
attack on all problems relating to
wheat production. .

_HawW laid this strong found- j
ation.. Mr Borlaug set to work on
breeding the “smallest-growing

wheat plant
with the larg-
est appetite for
water and fer-

tilize#.. The 7
limit in either.,
direction, or

“the top of the
curve” as he
calls it. has not
been reached

yet but the
newer breeds
he is perfgctlng]
are considere
architecturall
wonders  with
enormous Ron-
eetic plasticity >
and a capacity
for waorld-wide
adaptation.

We in India
use two of the
Mr Norman “dwarf” van-
Knriaug eties he nas
developed. Irl Ié"ict, his w
Roio” "and  “Sonora-64 . alog
with other half-developed *md
undeveloped mixed varieties ttym
the foundation for wheat re®ai™h
in our own agricultural institutes-
Mr°Barlaug, on one of bto
visits to see how his dwarf
children were doing and whether
they had had iurther progeny,
thinks we are certainly turning the
corner in wheat production. .
But he sees the future of Indian
wheat not _in terms of the two
dwarf varieties_he has mintroduced.,
which he considers only a ‘stop-
gap" arrangement, but in terms
of the new types being created in
our own agricultural institutes by
agqressive crossing between
Indian and Mexican varieties
which will, in about three to five
years, produce types which will
revolutionize ~ wheat growing_ in
India, if—and this is a very ~im-
portant if—we are able to” pro-



We Are Not Going To Peris

Says C. Subramaniam

Evolution of New Varieties
of Paddy and Wheat

(From Conqueror Special Correspondent.)

Conqueror has got the happiest news on the food front.

agricultural
agricultural scientists,

break-through.
Dr.

production,

Minister, Mr. C. Subramaniam.

We are on the verge of an
The news conveyed to our Special
Swaminathan and Dr. S. Y. Padmanabhan, that success has been
achieved in evolving new varieties of paddy, wheat and millets, which would
in some cases even fourfold, was confirmed by the ever optimistic Union Food

Correspondent by two

increase

The Minister answered critics of his wheat import policy and concluded the exclusive

interview with our special

correspondent in characteristically dramatic fashion.

question o f‘produce or perish’ and we are not going to perish"

New Delhi, May 3.

In an exclusive talk with Mr.
C. Subramaniam, Union Food
Minister here yesterday, | asked
him if as Minister and adminis-
trator, he would confirm the
assessment made to me by two
eminent agricultural scientists of
India, Dr. Swaminatban of I. A.
R.l. and Dr. S. Y. Pedmanabhan,
Director of Central Rice Research
Institute, Cuttack, that the Coun-
try was on the verge of an agri-
cultural break-through.

“Yes. It is true. | confirm
that’ said the dynamic Minister,
around whom controversies have
raged.

At the outset, | congratulated
Mr. Subramaniam on his effective
speech in Parliament answering
his critics on the import of wheat
and said, “but for the dynamic
moves made by you in importing
wheat and maintaining a steady
flow into the markets, the coun-
try would have faced a very bad
situation and the same critics
would have used  worse
language”. The Food Minister’s
reply was only a pleasant smile.

Revolutionary Change

Mr. Subramaniam said that
with regard to the evolution of
new varieties of paddy, wheat,
and millets, it was a revolu-
tionary change just as automo-
biles brought about a change in
the sphere of transport and com-
munication,

“This will immediately increase
the yield per acre three to four
times more from the present
marginal production. This will
also change the picture of the
economy of the small farmer.
With the increase in yield, per
acre, even a small farmer could
earn an income which will Ilift
him from the present subsistence
level. Using these new varieties
and with a little more of irriga-
tion  facilities, multicropping
could be the pattern of agricul-
ture,” he proceeded.

In Pant Nagar Adgricultural
University in Uttar Pradesh, it
has been established that through
the use of new seeds and fertili-
zers nnd double-cropping the per
acre production of 20 to 30

“Itisa

policy, the Minister said “This
is a political question and politi-
cal prejudices comeinto the
picture. Some people have an
idea that America istrying to
dominate Asia, andIndia in
particular. 1 do not think that
"after our fight with one of the
greatest Imperialist Powers of the
world and successfully driving it
out of the country, we should be

maunds can be stepped up to 120
maunds. “On this basis, a two
acre small farmer can have an
income of Rs. 2,000 to 2,500
per acre. This is the potentiality
of the new breeds. And in my
view, this is the only way to raise
the lower strata of agricultural
landowners and agricultural
labourers. With increased agri-
cultural production, labourers
can also get a better deal”, added
the Minister.

“You cannot ask a poor farmer
to pay higher wages. From the
social point of view also this
would make a big difference”,
stated Mr. Subramaniam.

New Energy

Asked whether after all the
recent depressing talk of near
calamity on the food and agricul-
ture front, he could definitely
say that the situation was being
brought under control, Mr.
Subramaniam said “It is not
exactly bringing under control.
I should say a new energy is
being put into agriculture.
You can call it a new buoyancy”.

Asked about the continuing
controversy on the fertilizer

afraid of any other country. We
are sure of the direction in which
we want to move. As a matter
of fact, developing countries of
the world have faced situations
like this in the past and it is only
a bold approach which can yield
results.”

As for the availability of im-
proved seeds for the six million
acre target fixed for the first year
of the Fourth Plan, Mr. Subra-
maniam said it had been fixed on
the basis of availability. There
might be a shortfall in wheat, but
we would be importing the same
to fill the gap.

Then | asked Mr. Subra-
maniam. “ You have been for
the past one or two years cons-
tantly emphasising the role of
agricultural scientists. Are they
being effectively mobilised, parti-
cularly after the reorganisation of
the Indian Council of Agricultu-
ral Research ?”

“We have reached the point
when scientific resources in the
country will have to be mobilised
for a total national effort”, the
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Major Agricultural
Break-through

Scientific

Experts’

Disclosure

(from conqueror special correspondent)

New Delhi, May 3

“We are on the verge of a
major agricultural break-through
in India” two leading agricultu-
ral scientists of India told me in
a special interview. It was this
that I referred to while interview-
iJng the Food Minister as reported
pt 8T u Cc

AN

tu
1 S' Swannnathan’
head of the Botony Division ot

the Indian Agricultural Research
Institute and Chairman ot the
National Committee tor the co-
«rdination of agricultural demon-
strations. Dr. S. Y. padmana-
bhan, Director ot the Central
Rice Research Institute, Cuttack,
joined in the interview at a later
stage. Together they made this
reassuring statement.

Soft-spoken Swaminathan, who
has made a distinct contribution
to Indian Agriculture through the
evolutions of high yielding strains
mof wheat and other cereals, trac-
ed the history of Indian agricul-
ture from stagnation or static
agriculture to the present impro-

the demand for food increased .

__a moc nrnnnrtina telv

Agricultural Research Institute
at Pusa> The Royal Commis-
sion on Agriculture, the constitu-
of the Indian Council of
Agricultural Research and the
all-out greater agricultural pro-
duction to meet the needs of the
growing population of India.
.. ___ has been *
Must Improve
He said, “ We have arrived
nnally at two distinct conclusions
tOfiayj that our production tech-
n0|0gy must improve through
jntensjve research and that this
research in practioal terms should
conveyed to the farmer”. He
franjdy admitted that till the last
tQ or three years, our extension
servjces were not making any
jmpact™ for the simple reason
that we had nothing much to
extend in terms of competent tech-

nology. The picture was now
changing, said the eminent
scientist

p r Swaminathan then stressed

all important and almost deci-

sjve fole of the small farmer
hriy ;ne on]v one or two acres.

acjhed.

“Strangely he is a believer in
an “all or none”, attitude, Dr.
Swaminahan said. “Dramatic or
spectacular  results are now
being  progressively achieved
through the hybrid seeds of all
the major food crops. Increase

of three to four times of the yield
‘normal”. From the

average 10 maunds yield per acre
h has gone upto 30 to 40
maunds. A few amongst the
farmers are producing even 60
maunds per acre. National
demonstrations right in the far-
mers’ field have opened their
eyes. They give  expression
to their feeling with the
exclamation that they had never
dreamt that it would be possible,
The new variety of strains acted
as a catalyst to produce a whole
set of new practices like fertiliser
and better irrigation of the area,

Dr. Swaminathan then stressed
the need for greater Agricultural
production from an angle different
from a politician. There were
nun chains, from man to plant

have to go towards feeding the
animals which are later consumed
I But countries like



Head of the Division of Botany at
the Indian Agricultural Research In-
stitute, New Delhi, visited Australia
recently to see something of the work
of the Australian Commonwealth
Scientific  and  Industrial Research
Organisation.  Shortly after arriving
in Sydney he was taught to play a
parlour game called “Squatter” and
in a radio talk which he gave for the
Australian Broadcasting Commission
he said the game helped him to under-
stand problems and methods of pas-
ture improvement and sheep farming
in Australia. The game is based on
actual sheep farming methods. Each
player starts as the “owner” of an
unimproved sheep station, fully
stocked. The object is to increase the
carrying capacity first by improving
pasture, then by irrigating the property.
Incom~can be earned for these pur-

by shrewd buying and selling

7*5"TM

| Shows five Indian post-graduated

I Mr JPcy7
a Ph.D. degree |n'Vh°

first player ,0
h  maximum number of sheep on
1 fully irrigated property tu ]

“? Ua'er’:

Mr. M V Kilter m

Bost-graduate R ™ " o° *
andry, both at I n hus-
Sydney; Mr. G D Patil ~ of
for @ Phn a n .’ a candidate
botany ,1,,,, ft * *8*ultnral
pathology; and™” y G Kaw”"
"and
Sydney. the Unj|versity of
S,

Dr. Swaminathan

urom Our Special Correspondent
NEW DELHI. July 4.
Jrd-*. S- Swaminathan togk
over today as Director of the
Agricultural Research Instituta
Ha rs one of the famous Indi
scientiejts respected all over
«ord for outstanding contrityly |
.ions in biological sciences. s%}
eially in the field of genetics 'Hi
"a fr°w of both the Nation*
Institute of sciences of India ant
the Indian Academy of Sciences

<from >e*>
IS,studyin8 for
u°blo0gy’ and

mm oj . e
IARFs New Chief

NEW DELHI, July 4 (PTI).—Dr.
M. S. Swaminathan took over as
director of the Indian Agricultural
Research Institute here today. He
succeeds Dr. A. B. Joshi who has
been appointed a Deputy Director-
General of the Indian Council . of
Agricultural Research.

Dr, Swaminathan. who was until
recently the head of the Division
of Botany in LARI, is a wellknown
scientist ~ respected all over the
world for outstanding contribu-
tions in biological sciences.

He was awarded the Shanti
Swarup Bhatnagar Memorial
award_in 1961 for contribution in
biological sciences. He was also
awarded ,J;he Mendel Medal of the
Czechoslovak Academy of Sciences
for his special studies in the

rowth of genetics and the Birbal

ahni Medal of the Indian Bota-
nical Society for his research In
applied botany. _

Ilhx. PAINO-0 Tcn.ryyr<-£

Dr. Swaminathan
over as

IARI chief

NEW DELHI. July 4 Dr. M S
waminathan took over as Direc-
ir of 'lIH Indian  Agricultural
.esearch Institute here todav
j? succeeds Dr. A. B. Joshi who
p *een appointed a Deputy Di-
- . cff the _ Indian
Juncil oi Agi-iculturai Researc
Dr. Swaminathan, who was
ntil recently the head of the di-
lvisional botany in rARI, is a well-
iKno'vn scientist respected all
over the world for outstanding
contributions in  biological sci-
encgg. He was awarded the Shan-
ZvE ™ ** Bhatnagar Memorial
mmPad In He was also
larded the Mendel medal ofl
rthe Cjechpslovak  Academy of
Scfences for his special studies

{H)é B’El]):al&sghn?f n?)%ﬂglﬁcsof'flﬂg
Indian Botanical Society for his
ielearch in applied botany.
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Dr. M. S. Swaminathasi, f
,DrLM

Institute.

Dr, Swaminathan, who is a world
Itamous scientist = known  for his
IOriginal contribution; in the field of

lant genetics, replaces Dr. A. B.
JOshi whp had been functioning . as
‘acting Director since Dr. B. P, pal

- . . e recon-
stituted Indl%n Council o}h Agrlccur]-
tural Research.

Dr. Josbi has joined the Council

UNros °f ItS Deputy Sectors.—
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