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It:is now clear that fertilizer response ié nore 8
norphological than physiological problea and that unlesé the
plant has a porphological fraue wh;ch enables it to résist
lodging, , the apglicé:iof of fertilizers and water in quaﬁtities»
required for high yiel‘: is not 1:ss*ble. If the vsriety is not
tailored to thg;neqis < high Tertility candltions, the yield
aay even tead to-get depressed with the application of nitrogen
doses exceeding about 50 kgs, Il per hectare, . short, non-
lodging habit is hence a pre-requisite for introducing a new
 agronomy capablen.of enhancing yields. |

The first variety whizh appeared to haﬁe'the desired
combination of short plant‘height, lodging fesistance'ind kernel
type was the Japanese variety Norin 10. This variet7 was one of
3 eollection of Japanese wheats eruuht to the Unltgd'atates by

Dr. S.C. Salnon in 1948, :
Tging the ¢»s
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Using the “orin “warflnst genes, the Awarf winter wheat
variety, Gaines, was jeveloped by Dr. Vogel in the iashington
State, United States. Spring wheat varieties had been develop-
ed in Mexico by.JI. .BE. Borlaug, using the Norin genes for
dwarfiﬂé; 3 '

In order to develop dwarf wheat varieties suitable for
cultivation in Inlia, the Indian .gricultural Research Institute,
New Delhi, introduced in 1963 a large variety of wheat naterial
containing the Norin Jwarfing genes froa Mexico through the
courtesy oﬁ the Rockefeller Foundation and the Yexicen Ministry — -
of ”gricdltﬁré; In addition to breeding 1aterial. bulk
quantities of foure coriereial Spring ‘jheat varicties --- Leraa
Rojo 644, Sonora 63, 5onora 64 and Mayo 64 were also obtained.
These<varieties;wefe tested in 311 the wheat growinz Spates of
Indiériuring the rabli seasons of 1063-64 and 1964--65 under the
;llelndia,Whth TIaprov nent Project. In additcion.. they have
been subjedteirtp-iatillei physiological, pathological, cheiical
ani agronouaic tests ~t the Inlian igricultural Re~earch Institute.
Two of these varieties, Lerna Rojo 64A and Sonora 64 wert
approved by the Central Veriety Reléase Co:gittecv;f the Iniian
Council of ..gricultural Research in 1965 for cultivation 1 ‘
irrigated areas.

fileraa Rojo is a 1ate variety witih a high legree O

resistance to yellov rust. It perforias v.ry well unler: viacly
sown conditions.and in areas characterised by yello” rust .
epideaics.

Sondra 64, on the other hand, is an a1y variety, well
suited for being grown in rotations like 1aize-wheat, potato-

% wheat, rice-wheat, cte, It is the nost lodeging resistont
_ variety « v »
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woriety so far “eveloped, 3eing early, it 1s szafe for »

cultivation under high ferfilauy "Ondlt;)ﬁ“ in the eastein

-.part of U.P.  Binar, West E mgal, Rajasthan, Madhya [ radesh,

Gujarat. Maharashira and Urissa. Scnora A4 should not be sown

before the wmiddle of Novenber in areas where the normal sowing»

time is late October or early hovemuer. ¢t 1s. susceptible to

yellow rust and hence is not “oconwended f“r areas where

yellow: rust apuears in ar epidemic conditlon..
CHARACTERISTICS

4% -+ . Disease: Resistance: Resistanee to individual races of

TN

“rusts was studied at the Division of Mycology and Plant

- pathology of I.i.R.I.. It has been found that Sonova G4

‘ Sonora ‘A4 has. 2 VeTy high degroe of reSLDtunco to lodging.

possesses resistance to 12 races each of black and brown

rusts and four races of vellow rust. It is ouscepfiole to

Joose .snut.and hence in seed farms the seeds hould be treated

against smut infectior. Lerna Rojo 1s resistant fo elght
5 ey
races of ‘block rust, sl races of brown rust and seven races
: : o o

of .yellow.rust. _ SEre : noe e

g Lodging. Re 3i§taﬂc ; >unﬂr1 54 ha; twc genes for

A e
‘

dwarfing, whil= Leria Rojorhas cne such genes. \oAa consequence,
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Growth Pattern:. DetailedvstJ es of ph wth an d

development in the gwarf wheats have shown unaJ anora F4

produces only six to eight tillers all of which eone to

¢

- paturity synchronovsi . Using a seed rate 3f lOC kilo?rams pe('

_,-,-—-‘

nectare ani four to five lrrigations, yie;as f fire to oix

<

tonnes per hectare have Deen obtalned. The synohrouous;

tillering habit enables this variety to makes an offective use
£he 4
of/fertilizer and wvater applied. LT
Biochemical + » - v
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“lochenical Charceteristics: The protein and other

quality characteristics have been studiel in detail. The.

average protejn.cdntenb of ‘the grain was founl during 1964-65 to

be 14.6 per ceut. While Lerid Rojc is a soft wheat, Sonora 64

B

has strong gluten and has good chapatee-naking qualities. When N
is in abuniant supply; irrigation during grain developuent does
not lead to mottling of grain. The grains have a red colour,

Agrononic and Cultural Requirenents: The dwarf wheats

showed =2 very poor stand at several trials. The see.s showed
100 per cent geraination in petri dishes but the emergence of

seedlings in the fielids vas poor., This was  found to be due to

-

the leep sowing of the seeds which tall varieties tolerate but

dwarfs do not. The dwarf strains have a short coleoptile, which
1s unable to penevrate a long Jdistance if placed deep. Sonora 64

is particularly affected by the type of sowing practised by our

farners, who often sow wheat at a Zepth of. four to- six inches so
as to place the sceds in the region of the soil which has

‘a‘equate aoisture., If a2 pre-sowing irrigation is given, there

will be encugh noisture in the upper strata of the.soil and the .

seels can be s wn at a lepth of two inches froa the surface.

Geraincstion and 'tiilering of Sonora 64 and Lerna Rojo are then

~excellent, Irrigationsprior to sowing ani: during grain develop-

nent (February and Harch) are exc:zelingly iaportant for realising

the full yield potential of these varieties, - In Delhi., the
naxinuwa tenperature during March ranges froa 292 to 32°0 and,

usually, hot dry winis occur. *hile the noraal varieties will ]@ﬁg_

)

lodge if 2n irrigaticon is given unier such conditions, the dwarfs

o i 7'3,t ':'Lu | ;.
can be safely irrigzate PR Tt g



Yieldiing Abllity:  Tiell Lests eonc uctvt during 1964-

*

66 have confirmel the expectations these varieties raised

Juring 1963-64, Leraa nojo, because of its hizher degree of
yellow rust resistance, has been found to 1o well in parts of
Punjab ani U.P., wherc yellow rust is a proble: Sonora 64
does very well in 211 areas where yellow rust is not a problei.

s yiesu of 6.4 tonnes per hccetare wes obtained with this variety

o daihos -
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at Delhi and Dohad (Guj-rat) during 1964-65,
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New ael setionss Varletal diversity as well BS rapid
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.reglacenent Jf ‘”Tlptl 5 aré essential for sustalning hlbh

, whewt y1 lus )xvr Jany sensons. Froa the uVﬁncaW generation

& j o

1qter111 scnt oy Lr..N;gL Boplaug in.1963, everal seLectlons

such s S z27 qnd 5.307 have been founl to perforn Verv well in
the Northern Pla [$" Zone. " Doth these strains have amber ‘grains

and a-hig h ylel potentisl., The highest yieldl in natianal”

. GF e

'JengnstrntlJns in 1965-66 was odtained vith S.c d?, wrich ylelied

68 qulntals UCT hect o Anine Parnerts 1 el‘ 1n thb Pungabkhod
RO e EoTr
< Vill e of elhi State., 8.307 s leri V”tJV of 2. CcTross

‘i..» r--*.. - = :

1nvolV1ng L(rjﬁ R 3 3 and the Japanesse dwarf strain Norin'iO-B.
LJ 4 Sy B s il
.nS 307 h .S superlor rust rasistince. The ariginal stock of S5.227

recelveu fro; ucx1co séiregatel for resistance %o brown rust and

selections have b én 1hieifar registance. | Seeis'of 5.227‘and
B ."_'_Y“_ ; ¥ y ~. i ;
5,307 were JUItlﬁilciwﬁL .ellin5tnn 1n the Nilgiri Hills during

,the,sunxer af 796” afi7- these Vlrlcules are un. cr 01ng «Xtensive
=& R : SR EE g
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yield tests. : b et : 5

' §e511es the seclections iade at the Iniiénjﬁbrfcultural

. .

neseﬂrch Ins+1tute, valuable. selections were Jqse ﬂt Ludhiana,
rant Nﬂgar -ni Durgapurs in the . lwarf ‘qterlal sent to then. At

_Ludhlﬂnq, t”t.selﬂctldnq PV.18 and ,.327 fiavs hobi 15 sund to do

: Uell. oi.o .
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o
well, Selections far'br5vn rust resictonece “ﬂée heen m2e in
5,227 at Pant lagar.

Crosses between the dwarf wheat raterial fpon Mexico
and promising Indian varieties were wale in 1963, Several of
the hybrid lerivatives holi great prouise far/?urther inprove-
ment of the yiell noten%.al and quality of whedt. Through
induced rut-tions the grain colour of Sonora 64 and Lerna rojo
has been chanzed from red to amnbel. The protein content of
these varieties has also bzeen considerably iﬁproved.

Nearly 400,000 hectares were sown‘with dwarf wheat
varieties durin: the rabl season of 1966. Afrangements have
been uade to supply adequate quantities of fertilizers for this
area, The cultivation of such non-lodgzing varieties in
conjunction with suitable‘agrononic practices, is expeeted to
help double India's wheat production within the next five years.

Developacnit of Dwarf Rice Varieties: During 196465,

36,1 nillion hectares w re under rice in India and the total
production was 38.73 nillion tonnes. out of the total area,

" nearly 13 nillion hectares haVQ_;ssured irrigation, AN
additional one ton  Pp<r hectare can easil& be produced in this
area during 1967; A short and non-lodging variety 1s basic to
getting the best out of fertilizer and water, Three of the
ohief 1limiting factors of yield in our jrrizated rice zrowing
regions ares (a) low response io nitrogen and other ﬁutrients

py the tall varieties, (b the restriction inpased by the

' lodging tendency on the supply of water during the advanced
stages of grain developuent and (e) the jnpossibility of adjusi-
ing fhe growing season in such a way that it synchronizes with

natural lower temperature and sunny days whieh are conducive for
3 efficient -«
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efficlent—~photosyntresic an? goo? graln developmens.,

More than 30 pg:»cent inerease in giain y’eid has been
found by a change in plaﬁting'tiﬁé“ih sohe varieties. The
nonsoon season when rice is widely, grown in Indis s unfortu-
nately the nost unsuitable for grain production.. FEvern if high
doses of fertilizers are applied, the reduced photosynthesis
caused by cloucs skies linits their use by the planv, since
carbohydrate reserves are essentlal for nitrogen use. Tie
discovery of a dwarf, erect-leal and_photoinsencifimvei Pypemaf
rice in Taiwan called. Deo-goo-woo-ger ~w.‘-IS hence" an import ans
landmafgfin the ‘yield history of indice rices.

Tests conducted in aifferent parts of the counvry

-

have shown that bcth Taicoung Native~l and TR-8, w.ich ar

. @D

dwarf and non-iodgzing varieties are cr.pable of yielding s;x 4 ;
eight tonnes per heclare -;nen grown under proper manazemen® .
Many short-strawed, phdﬁoinéénsitiye varieties will shortly

be ready for release frou the hybrids cf 1ddpted [ndian
varieties and Dee-gee-WoO—gel, Teichung Native-l and IR-8
already made in Trdia. 4 duwarf Basaatl variety ¢t rlce is;
being déve¢upcd Fo L hee Tahottiday e sould help to double the
yield df‘the Basa~ti varieties which 2re grown nNow.

Powerful research tools are available which can help
to rectify some of the proainent defects of the high yleldinsg
varieties like Taichung Native-1, Taiciung-65 and Tainan--Se
Through the treatnent of seeds of these varieties w.in
physical autagens iike L-rays and gamaa rays and chenicali
nutagens like ethy;methane—sulphonate, resistance to bacterial
blight has Deel jndveced in Taichung Native-i. Similarly.

non-sticky grains have been produced 1n Taichung~-65, These
; new ¢nrietles. s«



e
new varieties, if CUitiV”tui with ndequzte fértilizers'and pest
and disease control, would help us to increase rice production
by at least {n additional 10 aillion tonnes duriﬂé 1967 in the

13 billion hectares of rice land with zssured irrigation.
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