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A Mubations

The Dutch Scientist, Hugo de Vries, nointed out at the

eginning of this century, that mutations or sudden heritable
ch-anges constituteé the bricks of evolution. 111 genes in
living organisms mutate at different freguencies; thus nrovid-
ing the basis for¥the enormous diversity seen in the biologi-
cal world. lost mutations may be harmful but the odd benefil-
cial ones nreferentiélly survive under natural selection.
This is how man has c¢volved from microbes - through selection
andgene recombination acting upon blind ‘mutations = a process
which has been described by Prof. H.J. Muller asogguddling
through". Mutations which may be harmful under/set of
conditions may be beneficial in another environment. 4
good examnle of .this is the frequent occurrence of the gene
causing sickle cell anaemia in areas where malaris is endemic.
In such regions persons with sickle cell gene are at an
advantage, since they are not attacked by malaria.

2. Artificial induction of Mutations

Man acquired the ability to do what nature does for creat-
ing new variation, when Prof. H.J. luller of the United States
‘disecoverad in 1927 that mutations ean be induced by X-rays.
This disceovery earned hia in 1946 the Bobel Prize in Physio-
logy and HMedieine. Since then, a wide range of radiations
such as gamna rays produced by radio-isotopes and neutrons
generated in re-ctors have become available for treating
plants and aninals. Also, 2 wide range of chemicals which
nroduce mutations like radiations and hence known as
"padiomimetic chenicals" h=ve been discovercd. Théri is a
growing undefstanding of how to manipulate the genes,
without causing other assoclated undesirable effects.
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3., lutations and eron imnrovement

The possibility for the cpntrolled creation of variability
has assumed great significwhce in agriéﬁltuic; The variety
is basic to all advances in food nroduction. Unless there is
the right type of plant, advantage cannot be t~ken of water
and fertilizer. There is enormous variability in nature in
108t eron nlants ?nd nost of the high yielding cron varieties
we cultivate result . from an intelligent cxnloitation of
natural variability, 3ut even for this, some of the basic
material is Drov?ded by naturally occurring mutations. For
exampley, the genctic factors for dwarfing which are responsible
for the high yicld potenti=l of the Mexican Wheats 2and Taiwan
rice ~rose as spontaneous mutations in the "Fadn" Japanese
Jheat and ”Dee—aec-woon—geﬁn”‘Chinese rice. Mutation breeding
has hence beecome 2n invaluable surplement in the =armoury »f
the nlint breeder, narticularly for rectifying =ny defects
found in a good varicty.

44 Mutations induced at the IR

Several thousand 1wutations have been isolated at the I'RI
in wheat, rice, barley, potato, tamto, chilli, oilseed crops,
cotton, jute and ornamental plants. The following varieties
have been released for‘cultiwvation:

(a) N.P. 836: This is a mutant variety having bristles
or awns 1n the ears, produced by irradisting N.P. 727,
a variety without bristles. N.P. 797 is ponul-r in
Bihar, e=astern U.P, and West Bengal becuase of its
rust resistancc. Our farmers nrefer the bearded wheats
becuase of the bird problem. N.P. 336 was released for
cultivation in 1960. Bristles have also been put into
several othcr wheats such as Ridley, = nonular variety
in the lower hills.

(

o

) Sharbati Sonora: This variecty was recently anproved for
release by the Central Variecty Release Committce: of the
IC/R, It is a mutant produced by ganma treatment of
secds of the rlexiean dwarf wheat, Sonora 64¢£Me§ican
strain has red grains, while the mutant has the sharbati
grains which fetch the highest nrice in our grain market.

Contd...o.



Many other mutants in wheat, barley, toria and chilli =are
meaning the final stages of tosting ~nd are likely to be

o

Palossed 1N 2 YAl

5. Break through in the improvemént of quality
of food grains

Tha ‘most urgent need of our country is improvement of the
nutritional quality of our food grains. There is widcspe=d
nrotcin malnutrition in the country and it is well established
now th~t such malnutritinon narticulary in the young may cruse
a permanent impairment of mental and nhysieal facnltics. The
srosnects for mecting this danger soon through incre-~sed
production and consuantion of animal products ~re not bright.
Hence, nroposals such 2s enrichment of wheat kernels with
lysine 2re now being considecred. Reeent research at the TARL
has shown that protein quantity and quality can be imnroved
greatly through induced mutations. Thus, Sharbati Sonora has
25% more nrotein than the narent Sonora 64. The japonica
rice varicty Taichung 65, which is giving high yields in
Mysore State, has sticky grains and 2 low amylose content.
This has now been corrccted by gamma ray treatment and 2
strain with the high yield of Taichung 65 ns well as grains
with 2 high amylose content =nd non-sticky nature h~s been
develoned. This is undergoing trials in liysore.

It is hoved that soon 2 variety of Khesari dal which is
free of the neurotoxin (B-N¥-oxalyl amino alanine) which
causes the disease lathyrism will become available. Siamilarly,
attemnts arc in nrogress to reduce thc content of lcucine
in jowar, which 1is resnonsible for the disease nellagra in
‘ndhra Pradesh. It is hopned that within the next two years
the high yielding varictics programme will neeome a high

yiclding-cun-high qu~lity varieties programme.

6. New genes for tomorrow

A

A laree variety of =2ltogether new echaracters 2rc being created.
For cxaanle wheat is being mnade to produce branching in the €T,
1ike¢ rice or jowar. Different snecles Are being created from a
single species of wheat. The cra of algeny (this is a term
coined by Prof.J.Lederberg to indicate g:-

snetic =21lchemy or
transmutation of genes) has thus truly begun.
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