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It-is now clear that fertilizer response is more a

morphological than physiological problen and that unless the

plant has a morphological fraue whch enables it tv resist

lodging,, the applicazior of fortalizers ani w«ter in quantities—

require! for high ylielit. is not pos sible, If the variety is not

tailored to the neets >: * high rertility conditions, ‘the yield

usy even tend to.get depressed with the application of nitrogen

doses exceeding about 50 kgs, | per hectare, + short, non-

lodging habit is hence 1 pre-requisite for introducing a new

' agronouy capable of enhencing yielts.
|

The first variety hich appeared to have the desired

eonbination ofshort plant height, Lodging resistance and kernél

type was the Japanese variety Norin LO. This variety was one of

a collection of Japanese wheats brought to the United “States by

Br. S.C. Salnon in 1948. .Lsing the
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le ne “orUsing n cver*in= genes, the lwarf winter wheat

variety, Gaines, was Jevelopel by Sr. Vogel in the :ashington

State, Unites Stites. Spring wheat varieties hed been devclop-

ed in Mexico by.b1. Wed. Borlaug, using the Norin genes for

awarfine,
:

In order to Jevelop lwarf wheat varieties suitable for

cultivation in Iniie, the Indian ugricultural Research Institute,

New Delhi, introluce2 in 1963 a large variety of whent taterial

containing the Norin ‘twarfing genes frou Mexico through the

courtesy of the Rockefeller Founlation and the “exiesn Ministry -- ~-

of .griculture. In adlition to breeding saaterial. bulk

quantities of four conucercial Spring ‘heat varicties --- Leraia

Rojo 64A, S:nora 63, Sonora 6&4 2nd Mayo 64 were 22s) obtained,

These varieties were tested in all the wheat growin: Spates of

India during the rabi- seasons of 1963-64 and 1964--65 under the

1-Indis “wheat Inprov-ement Project. In alilicion.. they hove

been subjected. tx let tiled’ physiological, nathological, cheiical

anl agronoiic tests xt the InJian Agricultural He Insc tute.

Two of these varietics, Leria nojo 644 and Sonora G4 wer,

approved by the Centr’l Veriety Release Cousittessf the Inwan

Council of ugricultural Research in 1965 for cuitiv.ction an
}

irrigated areas.

Leraa Kujo is a late variety with a high lexree *

resistance to yello: rust. It perforus very well unier:utocly

sown conditions.an. in areas characterised by yello’ mis

epideiics.
Sondra 64, on the other hanl, is an ai°y vuristy, weit

suited for being grown inrotations like uaize-whoit, potacr-

wheat, rice-whent, «te. It is the aost lodging resistsns
varicty
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oycriety co fur ccvcloned. Geinrc erriy, 1° 4s sate Tor ,

44 has. ¢ very high degree ot resistance to lodging.

eultivation unuer high fertility comlitions in the eastein
:

part of Wer. Binar, West Eengai, Rejastnan, Madhya pradesh,

Gujarat. Mokarashvra and urissa, Senora 6&2 should not be sown

before tne wilile of Novesber in areos where the nornal sowing

time is late Vetohsr or early hovemver. it is. susceptible to

yellow rust an? hence is not recousended for areas where

yellow rust ap ears in an epidemic esndition,

CHARACTERISTICS

Disease: Resistance: Resistonees to individual races of

“fusts was studiei at the Division of Mycology and Plant

Pathology of It has been found that Sonora 64

possesses TesislLance to le races each of Slick and brown

rusts anc Tour recess cf yellow rust. It is susceptible to

loose smut.end hence in sced firms the seeis should be treated.

against snout infection. Lerm: Rojo is cesistan®Sto elght
oe

races of bleck rust, sis races of brown rust and seven races
-

of .yellow rust.
Loigung Resistance: Sonera 4 nese twe genes for

dwarfing, while bevca Rojo has cone Such gene. iS a consequence,

Growth Patoern: Detailed stuatet of grewth and

development in the Cwarf wheats heave shown tnat Sonora 64

produces only six to cight tillers ali of which cone

naturity
Ss: Nenronovaly.

Using a sceea cate xf 10C kilozrams per
. ¢

hectare ani four to five Irrigiut tonsa .
yle.cs of five to six ,

tonnes per heetare have oven obtainel. The synehronous.

tillering habit enables this variety te aike an cffective use

qae a
ofVertilizer od water rppliel. x.

rhochemic2al
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Viocnetiesl Uhari.ctsristics: The protein an] other

quality cheracteristies have Geen studici in letsil. The.

average protein contenu of the grain was foun) during 1964-65 to
be 14.6 per cent. ‘While Lerian Roje is a soft wheat, Sonora 64

5has strone gluten an? has gooi chapatee-naking qualities. “Then N

is in abuniant supply , irrigation Juring grain developuent does
not lead t> aottlingov grain. The grains hive a red colour.

|

Agronotie ani Cultural xequireusnts: The dwarf wheats

showed 2 very noor stind at severnl trials, The sees showed

100 per cent gezainatxon in petri dishes but the emergence of
seeilings in the fieils was poor, This was -foun?d to be tue to
the teep sowing of the seeds which tall v-rieties tolerate but

dwarfs do not. The iwarf strains have a short coleoptile, which
is unable to penevrate a long distance if plicel deep. Sonora 64

is particularly arfeete’ by the tyve of sowing practise by our

fariers, who often sow wheat at a “epth of four t> six inches so
as to place the seccs in the region of the soil which has

‘a’equate soisture, If 2 pre-sowing irrigation is given, there

will be enough :oisture in the upper strata of the.soil and the.
seecs can be s.wn at 2 iepth of two incnes frou the surface,
Gerzinstion an? tiilering of Sonora 64 and Leria xojo are then

excellent. Irrigationsprior to sewing’ an. luring grain ‘tevelop-

(Februsry cnd Uarel:) are exczelingly i2portant for realising
the full yield potential of these varieties, In velhi, the

maxinui temperature during Mareh ranges froi 29 to 32°C and,

usually, hot iry wirnsis occur, “isnile the noranl varieties will ages
if on irrigation is given unier such con*itions, the dwarfs

can be safely irrigate. ;¥ . ° Yielding e . s



we on ye ‘Yieltine Abiiitv: Jficl’ tests con°ucte: “uring 1O64-
4

66 have confirne’? the =xvvetations these vriricties reise.

luring 1968-62, Leriun sxojo, oeewse 3f its highsr iesree of

yellow rust resistance, has boon fount to ‘yo well in p-rts of

Punjab an? U.2., where vellow rust is a proble.u. Sonora 64

does very well in 211 aru ns where yellow rust is not . problen.

ahsyiels of 6.4 tonnes ner be etore weg jJotainec witn this variety
at Delni an Donac (Guj rt) during 1964-65,

. . ell.
Wey Seleectiins: Vcrietal iiversity «s well 7s repidbit. .

Teplacerent of 5 ariotics ore essential for sustaining high°

wheat |vielS ear tay soosons. roxa to. suvenee generation

netertal sont by or, Nea. Borlaus in 1968, sererel
:

selections
such OS 8.227 and 5.507 Ave been foun! t2 osrforn verywell in

theNorthern ‘Plains gone. Loth these strains nave arrbeTr“grains

ani a
hh:sh yielnotenticl. The. hieshest yiel: innets onal

de aonspr tions in 1965-66 weg ootcines vith ©o 227,wich yiel.led
68 quintals Ser hectore in» feruer's fielt Ain

the punjabskh od

Villece of + lhi Choate. $.307 Cerivetive of > cross
f +

involving |Ler Ajo ene the Japenese twarf strain Norin 10-3.

-§.307 his superior
rust rosistunes, Th. originnl stockof $.227

receiver frst wexieo séurcento] for resistance to or
own rust and

. a,
.

- : . a
,

select fons pave © en ef for resistonce.. seeds”StSe227 and
. oo .

Se£307, were HTtipliedact vellington in the Nilgird ‘Sills “during

_the, suiset of 1969ah: these varieties un ersoing -xtensive

yield
|tests

-
“Best les

the selections inle at the Inlian .gricultural

esearch Institute, selections were ante at Ludhiana,

vant NEAfe ond Durevesure in the .cwarr caterial sent to tnen.

Ludhicns, fic selections .J.18 ani S.2e? howe. been found to ‘Jo

well. oe
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well, Selections for orown rust resietonrne have heen ate in

8.227 at Pant agar.
Crosses bdetween the Ilwarf wheat material fpon Mexico

and promising Inlinn varieties were .vzle in 1968, Several of

the hybrid terivatives holi great promise for/further imnprove-~

ment of the yiell poten’ ial and quality of wheat, Through

iniuced nut-tions the srain colour of Sonora 64 and Lern2 Rojo

has been chan.ed from red to anber. The protein content cf

these varieties has also bsen considerably duprovede

Nearly 400,000 hectares were sown with dwarf wheat

varieties durin: the rabl season of 1966, Arrangesients have

been uade to supply adequate quantities of fertilizers for this

area, The cultivation of such non-lodsing varieties in

conjunction with suitable azronowic practices,is expeeted to

help doubly India's wheat production within the next five years.

Developusnt of Dwarf Rice Varieties: During 1964-64,

36.1 million hsctsares w re under rice in India and the total

production was 38.73 lion tonnes. Out of the total area,

“nearly 13 nillion hectares have .ssured irrigation, An

additional one ton per hectare can easily be produced in this

area during 1967. a Short and non-lodging variety is basic to

getting the best out of fertilizer and water, Three of the

chief limiting factors of yield in our irrigated rice zrowing

regions are: (a) low response co nitrogen and other nutrionts

by the tall varieties, (b) the restriction inposed by the-

lodging tendency on the supply of water durin- the advanced

stages of grain developient and (c) the iupossibility of adjuss-

ing the growing season in such a way that it synchronizes wivn

natural lower tenperature and sunny days which are conducive for
efficient . .
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efficLeni-photosyntrest> wit gvo4 grain developmen*.

More than 30 ber cent increase in giain » eid has been

found by a change in planting tine in sone varie tess The

monsoon season when rice is widely, grown in Indis unfortu-

nately the most unsuitable for srain production. if higa

doses of fertilizers appixed, the redvced phot«synthesis

caused by clouc® skies linits their use by the planw, since

carbohydrate reserves are essential for nitrogen use. Tue

discovery of a dwarf, erect-lea? and_ ito ty pen
rice in Taiwan aailed Dee -goo-woo-ger. was henee an Jrporlens

landmark in the yield history of indica vices.

Tests conducted in cifferent parts of the counvry

have shown that both Taichung Native-l and IR-€, wien

dwarf ani non-Lodging varieties are c..pable of yielding S45 te

eight tonnes per Ape vare hen grown under prover mana zenent .

Many short-strawed, photoinsensitive varieties will shorth

be ready for release froa the hybrids cf acapted lodian

varietics and Dee-cee-woo-gen, Teichung and {h-é

already rade in Trdia. A dwarf Basaati variety ct rice is
.

i

being devesuped ae. ne Thc would help to double vhe

yield of the Basavti varieties which 2re grown Now,

Powerful research tools are available which can help

to rectify soue of the proiinent defects of the hign ylelosr,

varieties like Taichung Native-1, Taicimmg-€5 and fainan..3.

Through the treatment of seeas of these varieties win

physical sutagens ‘ike x-rays and ganaa rays and chemical

tyucagens like ethy -nethane-sulpnonate , resistance to bacterin:

blight hes been itiveed in Tiuschung kative-1]. Siaicrty

non-sticky grains have been producei in Taichun:-65, The

nev. varieties, x:

eS1
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new varieties, if cultivet.c witn -dequete fertilizers and pest

and disease control, would help us to increase rice production

by at least an additional 16 ail llion tonnes during 1967 in the

13 billion hectares of rice Land with cssurei irrigation.
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