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It is now clear that fertilizer response is more a . Z“”t‘-"l“‘{’L
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morphological than a physiological problem and that unless the

plant has a morphological frame which enables it to resist

lodging, the application of fortiliu.rl and water in the quantities

. required for high ylelds is not possible. If the variety is not

tailored to the needs of high fertility conditions, the yield may
even tend to get depressed with the application of nitrogen doses
exceeding ‘about 40 Kgs N per hectare. A short, non-lodging habit
is hence a pre-requisite for introducing a new agronomy capable
of erhancing yields. Several dwarfing genes were known for a long
time in wheat, such as the S or C loci which govern the
Sphaerococcum and Compactum characteristics respectively. These
loei, however, é].d had a pleiotropic effect on the ear, making it
very dense and eompact. The first variety which appeared to have
the desired combination of short p].a_nt height, lodging resistance
and kernel type '_u/\'l;i.n 10 (Vogel; C:is; Craddociky—J+CeyMuiry
Cs sy Bverson;—E+H.—and-C.R. Rohde, 1956, AgRon. Jour, 48 176=78)+
This variety was one of a collection of Japanese wheats brought to
the United States by Dr. S.C. Salmon in 1948,

Using the Norin dwarfing gemes, the dwarf winter wheat variety,
Gaines, was developed by Dr. Vogel in the Washington State, United
States. Spring wheat varieties had been developed in Mexico by
Dr. N.E. Borlaug, using the Norin genes for dwarfing (three
independent genes have so far been found).-

In order to develop dwarf wheat varieties suitable for
cultivation in India, the Indhn Agricultural Research Institute,
New Delhi, introduced in 1963 a large variety of wheat material
containing the Norin dwarfing genes from Mexico through the courtesy
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of the Rockefeller Foundation snd the Mexican Ministry of
Agriculture (Swaminathan; M:S+ 1965+ TART P.G.School Journ: 3 T57-69
In addition to breeding material, bulk quantitiés of four commercial
Spring Wheat varieties - Lerma Rojo 64A, Sonora 63, Sonora 64 and
Mayo 64 were also obtained. These varieties were tested in all the
wheat growing States of India during the rabi seasons of 1963-64
and 1964-65 under the All-India “heat Improvement Project. In addition,
they have been subjected to detailed physiological, pathological,
chemical and agronomic tests at the Indian Agricultural Research
Institute. Two of these varieties, Ierma Rojo 64A, and Sonora 64 were
approved by the Central Variety Release Committee of the Indian Couneil
of Agricultural Research in 1965 for cultivation in irrigated areas,
lerma Rojo ig a late variety with a high degree of resistance to
yellow rust. It performs verywell under timely sown conditions and
in areas characterised by yellow rust epidemics. Sonora 84, on the
other hand, is an early variety and is well suited for being grown
in rotations like maizeewheat, potato-wheat, rice-wheat, etc. It is
the most lng:lng registant variety so far developed. Being early, it
is a safe variety for cultivation under high fertility conditions
in the eastern part of U.P., Bihar, West Bergal, Rajasthan, Madhya
Pradesh, Gujarat, Maharashtra and Orissa. Sonora 64 should not be
sown before the middle of November in areas where the normal sowing
time is late October or early November. It is susceptible to yellow
ruet and hence is not recommended for areas where yellow rust
appears in an mpikew epidemic condition.

Characteristics of Lerma Rojo and
nora

+ Disease resistance: Resistance to individual races of rusts
was studied at the Division of Mycology and Plant Pathology of IARI
and it Was been found that Sonora 64 possesses resistance to 12 races

each of bhék and brown rusts and fouwr races of yellow rust.



Tt is susceptible to loose smut and hence in seed farms the seeds
ghould be treated aginst smut infection. Lerma Rojo is resistant
to 8 races of black rust, 6 races of brown rust and 7 races of
yellow rust.

Iodging resistance: Sonora 64 has two genes for dwarfing, while
Lerma Rojo has uﬁé one such geme. As a congequence, Sonora 64 has a
very high degree of resistance to lodging.

Growth Pattern: Detailed studies of growth and development in

the dwarf wheat® have shown that Sonora 64 produces only 6 to 8 tiller
all of which come to meturity synchromously. Using a seed rate of 100
Kilograms per hectare and four to five irrigations, ylelds of five to
six tons per hectare have beon obtained. The synchronouve tillering
habit enables this variety to make an effective use of the fertilizer
and water applied.

Biochemical characteristics: The protein and other quality

characteristics have been stud-ied in detail. On an average, the
protein content of the grain was found during 1964-65 to be 14.6
percent. While Lerme Rojo is a soft wheat, Sonora 64 has strong
gluten and has good chapatee-making qualities. Vhen N iz in abundant
supply, irrigation during grain development does not lead to mottling
of grains. The grains have a red colour.

ﬁromnc and cultural reguirements : The dwarf wheats showed a

very poor stand at several trials, The seeds showed 100 per cent
gﬁrnimtion in petri dishes but the emergence of the seedlings in the
fields was poor. It was Seen that this was due to the deep sowing of
th e seeds which the tall varieties tolerate, but the dwarfs do not.
The dwarf strains have a short coleoptile, which is unable to
penetrate a lorg distamce if placed deep. Sonora 64 is particularly
affected by the type of sowing practieed by our farmers, who often
gow wheat at a depth of four to six inches so as to place the seeds

in the region of the soil which has adequate moisture. If a \
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pre-sowing irrigation is given, there will be enough moisture

in the upper strata of thesoil and the sseds can be sown at a

depth of two imches from the surface. Under such conditions,
gemmination and tillering of Somora 64 and Lerma Rojo are excellent.
Irrigations prior to sowing and during grain development (February
and Mesarch) are exceedingly important for realising the full yleld
vy I e ariols s witni teberitad” it T 2t
Delhi ranges from 26 to 329C and at this time usually hot dry winds
occur. While the normal varleties will lodge if an irrigstion is
given under swh donditbne, the dwarfs can be safely irrigated.

Yiolding ability: The yield teste conducted during 1264-65 have

confirmed the expectatiors these varieties raised during 1965-64.
Lerma Rojo, because of its higher degréee of yellow rust recistance
has been found to do well in parts of Punjab and U.P., where vellow
rust is a problen. Sonora 64 does very well in all areas where yellow
rust is not a problem. At Dalhi and Dohad (Gujarat), a yield of 6.4
tons per hectare wag obtaired with this variety during 1968-65.

New selections: Varietal diversity as well as a rapid replacement

of variaties are essontial for sustaining high wheat yislds over many
seasons. From the advarced genmeration material sent by Dr. N.E. Borlaug
in 1965, several selectiors sweh as 5,227 and S.307 have been found

to perform very well in the Northern Plains Zone. Roth these straine
have amber graine and a highyleld potential. The highest yield in
national @morstrations in 11965-66 wae obtained with S.227, which
yielded 68 quintals per hectare in a farmer's field in the Punjabkhod
Village of Delhi State. ©. 507 is a derivative of a cross involving
Lerma Rojo and the Japanese dwarf strain Forin 10-B. S.307 has

superior rust resistance. The original stock of S.227 received from
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Mexico segregated for resistance to brown rust and selections
have been made for resistanco. Seeds of S.227 and 5.507 were
multiplied at Wellington in the Nilgiri Hills during the summer
of 1968 and these varieties are undergoing extensive yield tests.

Besides the selections made at the Indian Agricultural Research
Institute, valuable selectiore were made at Iudhiana, Pant Nagar and
Durgapura in the dwarf material sent to them. At Ludhiana, two gselections
PV.18 and 3.227 have bean found to do well, Selections for brown rust
resistance have been made in S.227 at Pant Nagar.

Crosses between the dwarf wheat material from Mexico and
promiging Indian varieties were made in 1965 and several of the hybrid
derivatives hold great promise for a further improvement of the yield
potential and quality of wheat. Through induced mutationz the grain
colour of Sonora 64 and lerma Rojo hare been changed from red to amber.
The quality and quamtity of protein in these varieties have also been
considerably improved (G- Varughese.aud M.S. Swaminathan, 1966,

Currs Sgi. 55,4018 1 4G9-470-).
Nearly 400,000 hectu;u were sown with dwarf wheat varieties

during the rabi season of 1588, Arrangements have been made to supply
fertilizers in adequate quantities for this area and it iz expected

tht the cultivéion of such non-lodging varieties in conjunction with
guitable agronomic practices would help tc double India's wheat
pAduction within the next five years.

MsSS znai



Ihe dwarf plant hgbit - g bregk through in
the advengement of vield in whest and rigs.

Dr. M.8. Swaminathan,
Director
Indian Agricultural Research Institute,
New Delhi

It is now clear that fertilizer response is more a
morphological than & physiological problem and that unless
the plant has a morphological frame which enables it to
resist lodging, the application of fertilizers and water in
the quantities required for high yields is not possible.
If the variety is not tailored to the needs of high
fertility conditions, the yield may even tend to get
depressed with the application of nitrogen doses exceeding
about 40 Kgs N per hectare., A short, non-lodging habit
is hence a pre-requisite for introducing a2 new agronomy
capable of enhancing yields, Several dwarfing genes
were known for a long time in wheat, such as the S or C

loci which govern the ,ﬁmm% and ggnggm
characteristics respectively. ese locl, however, all
had a pleiotropic effect on the ear, making it very dense
and compact, The first variety which appeared to have
the desired combination of short plant height, lodging
resistance and kernel type was the Japanese variety Norin
10. This variety was one of a collection of Japanese
:heagzsbrought to the United States by Dr, S.C. Salmon

n 1948, ‘

Using the Norin dwarfing genes, the dwarf winter
wheat variety, Gaines, was developed by Dr, Vogel in the
Washington State, United States, Spring wheat varieties
had been develcopad in Mexico by Dr, N,E. Borlaug, using
the Norin genes for dwarfing,

In order to develop dwarf wheat varieties suitable
for cultivation in India, the Indiam Agricultural Research
Institute, New Delhi, introduced in 1963 a large variety
of wheat material containing the Norin dwarfing genes from
Mexico through the gourtesy of the Rockefeller Foundaztion
and the Mexican Ministry of Agriculture, In addition to
breeding material, bulk quantities of four commercial
Spring Wheat varieties - Lerma Rojo 64A, Sonora 63, Sonora
64 and Mayo 64 were also obtained. These varieties were
tested in 51l the wheat growing States of India during
the geasons of 1963-64 and 1964-65 under the All-India
Wheat Improvement Project, In addition, they have been
subjested to detailed physiologlcal, pathological,
chemical and agronomic tests at the Indian Agricultural
Research Institute, Two of these varieties, Lerma Rojo 644,
and Sonora 64 were approved by the Central Variety Release
Committee of the Indian Council of Agricultural Research in
1965 for cultivation in irrigated areas.

Lerma Rojo is a late variety with a high degree of
resistance to yellow rust, It performs verywell under
timely sown conditions and in areas characterised by
Yellow rust epidemics, Sonora 64, on the other hand, is
an early variety and is well suited for being grown in
rectations like maize-wheat, potato-wheat, rice-wheat, etec.
It is the most lodging resistant variety so far developed.
Being early, it is a safe variety for cultivation under
high fertility conditions in the eastern part of U.P.
Bihar, West Bengal, Rajasthan, Madhya Pradesh, Gujarat,
Maharaghtra and Orissa. Sonora 64 should not be sown
before the middie of November in areas where the normal
sowing time is late October or early November, It is
susceptible to yellow rust and hehce is not recommended for
areas where yellow rust appears in an epidemic ¢onditiom,



Characteristics of Lerma Rojo and
Sopora 64,

Registance to individusl races of
rusts was studlied at the Division of Mycology and Plant Pathology
of IARI ang 1t has heen found Lhat Sonora 64 possesses resistance
to 12 races each of black and browa rusts and four races of yellow
rust. It 1s suscentible to loose smut and hence in seed fapms
the seeds ehould be treated against smut infeetion. Leraa Rojo
1s resistant to 8 races of black rust, 6 races of brown rust snd
7 races of vellow rust.

Sonora €4 has two genes for dwarfing,
while Lerma Rojo has one such gene. As a consequence, Sonora 64
has a very high degree of resistznce to lodging.

Srouth Patterns Detalled studies of growth and develonment
in the dwarf wheats have shown that Sonora 64 nroduces only 6 to
8 tillers all of which come to maturity synchronously. Using
a seed rate of 100 Kilograms per hectare and four to five
irrigations, ylelds of five to six tons per hectare have been
obtained. The synchronocus tillering habit enables this variety
to make an effective use of the fertilizer =nd water applied,

Blachenlcal characheristicss The protein and other quality
Characteristics have been studied in detail. On 2n average, the
protein content of the grain wae found daring 1964-85 to be 14.6
per cent, While Lerma Rojo is a soft wheat, Somora 64 has strong
gluten and has good fkﬁﬁigggrm’king qualities, When N is in
abundant surply, irrIgation during grain development does not
lead to mottling of grains. The grains have a red colour.

dgronomdc and oultnral reguirementsy The dwarf wheats
showed a very noor stan¢ at several trialsy The seeds showed 100
per cent germination in setri dishes but the emergence of the
seedlings in the flelds was poor, 1t was seen that this was due
to the deep sowing of the seeds which the tall varictios tolerate,
but the dwarfs do not. The dwarf strsins have a short coleoptile,
which 1s unable to penetrate a long distance if placed deep.
Sonora 64 is varticularly affected by the tyre of sowing practiced
by our farmers, who often sow wheat at a depth of four to six
inches sc as to place the seeds in the region of the soil which
has adequate moisture. If a pre=sowing irrigation is given
there will be enough moisture in the upper strata of the soll and
the seeds can be sown at a denth of two inches from the surface.
Under such conditions, germination and tillering of Sonora 64
and Lerma Rojo are excellent, Irrigations prior to sowing and
during grain development (rebruary and March) are cxceedingly
important for realising the full yield potentizl of these
Varieties. The maximum temperature during March at Delhl ranges
from 29 to 329C and at thig time usually hot dry winds occur.
While the normal varietieg will lodge if an irrvigation iec given
under such conditions, {he dwarfs can be safely irrigated.

\ The vield tests conducted during 1964-65
“have confirmed the expectations these varieties raised dur
1963~64., Lerma Rojo, becsuse of itg higher degree of yellow rust
resistance has been found to do well in parts of Funjab and UeP.,
where yellow rust i1s a problem. Sonoras 64 does very well in all
areas where yellow rust is not a problem., 4t Delhi and Dohad
(Gujarat), a yleld of 6,4 tons per hectare was obtsined with

his variety during 1964-65,



ngu_gg%gg;uxua Varietal diversity as well as a rapid
replacement of varieties are essential for sustaining high
wheat yields over many seasons, From the advanced generation
material sent by Dr, N,E, Borlaug in 1963, several selections
sugh ag S5,227 and £,307 have been found to perfom very well
in the Northern Plains Zone, Both these strains have amber
grains and a high yield potential, The highest yleld in
national demonstrations in 1965-66 was obtained with §.227
which yielded 68 quintels per hectare in a farmer's field in th
Punjabghod Village of Delhi State. 8., 307 is a derivative

of a cross invelving Lerma Rojo and the Japanese dwarf strain
Norin 10-B, 8.307 has superior rust resistance. The original
stogk of 5,227 received from Mexico segregated for resigance
to brown rust and selections have been made for resistance,
Seeds of $,227 and 5,307 were multiplied at Wellington in the
Nilgiri Hills during the summer of 1966 and these varieties are
undergoing extensive yield tests,

Besides the selections mzde at the Indian Agricultural
Research Institute, valuable selections were made at Ludhizna,
Pant Nagar and Durgapura in the dwarf material sent to them,
At Ludhiana, two selections PV,18 and S5.227 have been found to
do well, Selections for brown rust resistance have been made
in 8.227 at Pant Nagar,

Crosses between the dwarf whezt material from Mexico
and promising Indian varieties were made in 1963 and several
of the hybrid derivatives hold great promise for a further
improvement of the yield potential arnd quality of wheat,
Through induced mutzations the grain colour of Somora 64 and
Lermz Rojo have beer changed from red to amber. The guality
and quantity of pro%tein in these varieties have also been
considerably improved,

Nearly 400,000 "aeetares were sown with dwarf wheat
varieties during {he season of 1966. Arrangements have
been made to supply fertilizers in adequate guantities for
this area and it is expected that the cultivation of such
non-lodging varieties in conjunction with suitable agronomie
practices would help to double India' s wheat production
within the next five years.,

Wﬂ;&mﬁ:&u During 1964-65
36.1 million hectares were under rice India and the totai

production was 38,73 million tonnes, Out of the total area,
nearly 13 million hectares have assured irrigation, An
additionzl 1 ton per hectare can easily be produced in this
area during 1967, 4 short and non-lodging variety is basic
to getting the best out of fertilizer and water, Three of the
‘ehief limiting factors of yield in our irrigoted rice growing
regions are ( the low response to nitrogen and other
nutrients by the tall varieties (¥) the restriction imposed
by the lodging tendency on the supply of water during the
advanced stages of grain development (¢) the impossibility

of adjusting the growing season in such a way that it
synehroniges with natural lower tempersture and sunny days
which zre conducing for efficient photosynthesis and good
grain development, More than 30% increase in grain yield

has been found by s chanze in planting time in some varieties’
The monseon season when rice is widely grown in India is
unfortunately the most unsuitsble for grain production, Even
if high doses of fertilizers are applied, the reduced
photosynthe si scaused by cloudy skies 1imits their use by the
plant, since carbohydrate ressrves are essential for nitro
use, The discovery of a dwarf, erecteleaf and photoinsensitive
type of rice in Taiwan called Dee~geo-woo-gen was hence an
important landmark in the yield history of jindigs rices.
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Tests conducted in different parts of the country have
shown that both Taichung Native-l and IR-8, which are dwarf
and non-lodging varieties are capable of yielding 6 to 8
tonnes per hectare when grown under proper management., Many
short-strawed, photoinsensitive varieties will shortly be
ready for relezase from the hybrids of adapted Indian varieties
and Dee-gee-woo-gen, Taichung Native-l and IR-8 already made
in India, At the IARI, a dwarf Basmati variety of rice is currem
tly wnder development, This would help to double the yield of
the Basmati varieties now grown,

PYowerful research tools are available which can help to
rectify some of the prominent defects of the high yielding
varieties like Taichung Native-l, Taichung-65 and Tainan-3.
Through the treatment of seeds of these varieties with
physical mutagens like Xerays and gamma rays and chemical
mutagens like ethyl-methane-sulphonate, resistance to bacterial
blight has been induced in Taichung Native=l, Similarly, non-
sticky grains have been produced in Taichung-85, These new
varieties, if cultivated with adeguate fertilizers and pest
and dlsease control, would help us to increase rice production
by over 10 million %onnea during 1967.



Dr. H.S. Swamm&than’
Director
Indian Agricultural Research Institute,
New Delhi

It is now clear that fertilizer response is more a
morphological than a physiological problem and that unless
the plant haus a morphological frame which enables it to
resist lodging, the application of fertilizers and water in
the quantities required for high yields is not possible,
If the variety is not tailored to the needs of high
fertility conditions, the yield may even tend to get
depressed with the application of nitrogen doses oxceeding
about 40 Kgs N per hectare. 4 short, non-lodging habit
ie hence a pre-requisite for introduecing & new agronomy
capable of enhancing yields, GSeveral dwarfing genes
were anown for s long tire in wheat, such as the § or C

loei which govern the M%I and ﬂmlg.ﬂm ;
characteristics respectively. ese locl, however, all
had a pleiotropic effect on the esr, making it very dense
and compaect, The first variety which appeared to have
the desired combination of short plant height, lodging
resistunce and kernel type was the Japanese variety Norin
10. This variety was one of a collection of Japanese
wheagzabrought to the United States by Dr, S.C. Salmon

in 1948,

Using the Norin dwarfing genes, the dwarf winter
wheat variety, Gaines, was developed by Dr, Vogel in the
Washington State, Uni{ed States, Spring wheat varieties
hed beer developed in Mexico by Dr, N.,E. Borlaug, using
the Norin genes for dwarfing,

In order to develop dwarf wheat varieties suitable
for cultivation in Indiag, the Indian Agricultural Research
Institute, New Delhi, introduced in 1963 a large v:riety
of wheat material containing the Norin dwarfing genes from
Mexico through the courtesy of the Rockefeller Found:tion
and the Mexican Ministry of igriculture, In addition to
breeding r:terial, bulk quantities of four comwercial
Spring Vhect varieties - Lerma Rojo 644, Sonora 63, Sonora
64 and Mayo 64 were zalso obtzined., These varieties were
tested in all the wheat growing Stutes of India during
the rgbj sessons of 1963-64 und 1964-65 under the i11-India
wWheat Improvement Project, In zddition, they have been
subjected to detailed physiologlcal, psthological
chemicsl and agronomic tests at the Indian Agriou]‘.tuul
Research Institute, Two of these varieties, Lerma Rojo 644,
and gSonora 64 were approved by the Central ‘hriety Releu se
Committee of the Indian Council of Agricultural Research in
1965 for cultivetion in irrigsted areas. :

Lerma ROJO is a late variety with sz high degree of

‘resistance to yellow rust. It performs verywell under

timely sown conditions znd in areas charscterised by
yellow rust epidemics, Sonora 64, on the other hand, is
an esrly variety and 1s well suited for being grown in ;
rotations like maize-wheut, pot:sto-wheat, rice-wheat, ete.
It ie the most lodging resistant variety so far d.voio;od.
Being early, 1t 1s a safe variety for cultivation under
high fertility conditions in the ezstern part of U,P,
Bih.r, West Benzl, Rajasthan, Madhya Pradesh, Gujcrat,
Maharashtra and Orissa, 8Sonora 64 should not be sown
before the middle of November in areas where the normal
sowing time is late October or esrly November, It is
susceptible to yellow rust and hence is not recomrended for
areas where yellow rust appears in an epidemic condition,



Characteristics of Lerms Eoio and

Sonors. 8.

S8- Regietance to individual racee of
rists wee etudied at {he Divisien of Myecology and Pilant Pathology

of IARL an4 it has been found that Sorora o4 possezses resistance

to 12 races each of black and brown ruste and four races of yellow
rust. It is sugcentible to loose smut and hence in seed farms

the seeds sghonld be treated egainet smut infection, Lerma Rojo

is resistant to 8 races of black rust, 6 races of brown rust snd

7 races of vellow ruste.

Sonora €4 has two genes for dwerfing
while Lerma Rojo has one such gene, . As a conseqguence, Sonors 6&
has a very high degree of rosistaneolto lodginge

Srouth Pattarns Detaildd studies of growth snd develonment
in the dwarf wheats have shown that Sonora 64 produces only 6 to
8 tillere all of which come to maturity synchronously. Using
a seed rate of 100 Kilograms ner hectare and four to five
irrigations, ylelds of five to six tong per hectare have heen
obtaineds The synchronoue tillering hablt ensbles this variety
to make sn effective use of the fertilizer and water applied,

Slachenlcal characteristicss The protein and other gquality
characteristics have been stiudied in detail. On =n average, the
protein content of the grain was found daring 19684«5° to be 14.6
per eent, 'hile TLerma Rojo is o soft wheat, Sonora 84 has strong
gluter and hae good fgggigggrnaking qualitiege When N 1g-in
abundant sunply, irrigation during grain development does not
lead to mottling of grains. The grains have a red colour.

3l The dwarf whents
showed = very noor stand at several trialsy, The seeds showed 100
per cent germination in netri dishes but tgé emergence of the

seedlinges in the flelds was poore It was seen that this wae due

to the deer sowing of the s:2eds which the Lall varieties tolerate,
but ths dwarfs do nots The duarf stroine have a short coleoptile,

which is unahle to penetrate a long distance 1f placed deens

Sonora 64 1is particularly affected by the tyne of sowing practieced ;

by cur farmers, who often sow wheat at a denth of four to six
inches =0 as to place the seeds in the region of the 01l vwhich
has adequate moisture., If a pre-sowing irrigation ie¢ givenl
there will he enough moisture in the upper strata of the soll and
the seeds can be sown st a denth of two inches from the surace,
Under euch eonditions, germination snd tillering of Sonora 64
and Lerma Rojo are excellent, Irrigations prior te sowing and
during egrain development (February and March) are exgeedingly
important for realiging the ‘ull yleld potential of these
varietiess The maximum temperature du ng March st Delhi ranges
from 29 to 3290 and at thig time weually hot dry winds ocecurs
While the normal varisties will lodge if an irrigation ic given
under such conditions, the dwarfs csn be safely irrigated.

: The vield teste conducted during 1964-65
have confirmed the exnectations these varieties raised during
1963-~64. Terma Rojo, becsuse of its higher degree of yellow rust
recsistance has heen }bund to do well in parts of Punjab and U.P.,
where yellow rust is a probiem, Sonors 64 does very well in all
areas where yellow rust ie not a problems 4t Delhi and Dohad
(Gujarat), a yleld of 6.4 tons per hectare was obtsined with
this veriety during 1064-68,




Wﬂf Varietal diversity as well as a rapid
replacement of varieties cre egsential for sustaining hi

wheat ylelds over many seascns, From the advanced generation
mzterial sent by Dr. #.E., Borlaug in 1963, severzl selections
sugh aeg £,227 and £,307 have heen found to perform very well
in the Northern Plains Zone, 3uth these strains have amber
grains «nd a high yield potential, The highest yleld in
national demonstrations in 1965-66 was obtained with 5,227
which yielded 68 yuintals per hectare in a farmer's flield ln th
Punjabghod Village of Delhi State, S5, 07 is a derivative

of a cross involving Lerma RojJo and the Japanese dwarf strain
Norin 10-B, 8.307 has superior rust resistance, The original
stock of £,237 received from Mexico segregated for resigance
to brown rust and selections have been made for resistance,
Seeds of 5,227 and 5,307 were multiplied at Wellington in the
Nilgiri Hills during the surmer of 1966 and these varieties are
undergoing extensive yield tests.

Besides the selections made at the Indian igricultural
Research Institute, valuable selections were made at Ludhizna,
Pant Nagar and Durgaspura in the dwarf material sent to them,
4t Ludhiana, two selections PV,18 and 5,227 have been found to
do well, ©Selections for brown rust resistance have been made
in 5,227 at Pant Na“ro !

Crosses between the dwarf wheat material from Mexico
and promising Indlan varisties were made in 1263 and several
of the hybrid derivatives hold great promise for & further
improvement of the yield potential ard quality of wheat,
Through induced mutations the grain colour of Somora 64 and
Lerma RojJo have been changed from red to ewber, The quality
and quantity of protein in these varieties have also been
considerably improved,

Nearly 400,000 hectares were sown with dwarf wvheat
varieties during lhoM season of 1966, Arrangements have
been made to supply fertilizers in adequate quantities for
this area and it is expected that the ewltivation of such
non-lodging varieties in coujunction with suitable agronomic
practices would help to double India's wheat production
within the next five years,

W&.ﬁnmw During 1964-65
36,1 miilion hectares were under rice ndia and the totai

production was 38,73 million tonnes, Out of the total area,
neariy 13 million hectares have assured irrigation, An
additional 1 ton per hectare can easily be produged in this
area during 1967, 4 short and non-lodging variety is basiec
to getting the best out of fertilizer and water, Three of the
ehief limiting factors of yield in our irrigcted rice growing
regions are (3‘ the low response to nitrogen and other
nutrients by the tall varieties (¥) the restriction imposed
by the lodging tendeney on the supply of water during the
advanced stages of grain development (¢) the impossibility

of adjusting the growing sSeason in such a way that it
synchroniges with natural lower tempersture and sunny days
which :re conducing for efficient photosynthesis and good
grain development, More than 30% increase in grain yield

has been found by a change in planting time in some v:rieties
The monseon season when rice is widely grown in India is (
unfortun: tely the most unsuitable for grain production, Even
1f high doses of fertilizers are applied, the reduced St
photogynthesiscaused by cloudy skies lults their use by the
plant, since carbohydrate reserves aure essential for nitre
usd, The discovery of a dwarf, erecteleaf and photoinsencitive
type of rice in Taiwan called b«-goo-m-goa was hencge an
important landmark in the yleld history of indigs rices,
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Tests conducted in different parts of the country have
ghown that both Taichung Native-l and IR-8, which are dwarf
and non-lodging varieties are capable of yfoldin; 6 to 8
tonnez per hectare when grown under proper management, Many
short-strawed, photoinsensitive varieties will shortly be
ready for relezse from the hybrids of adapted Iadian varieties
and Dee-gee-woo=gen, Taichung Native-l and IR-8 already made
in India, 4t the IARL, a dwarf Basmati variety of rice is currem
tly under development, This would help to double the yield of
the Basnati varieties now grown,

Yowerful research tools are available which can help to
rectify same of the prominent defects of the high yielding
varieties like Taichung Native-1, Taichunge85 and Talnan-3.
Through the treatment of seeds of these varieties with
physical mutagens like Xerays and gamma rays and chemigal
mutagers like ethyl-methane-sulphonate, resgistance to bacterial
blight has been induced in Teichung Native-l, Ffimilarly, none
sticky grains have been produced in Tasichung-85, These new
varleties, if cultivated with adequate fertilizers and pest
and disease control, would help us to incresse rice production
by over 10 million tonres during 1967,



