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CHAPTER-I INTRODUCTION

wheat (Irziticum spp.) is one of the principsl food
grain crops of the world. It serves as a stople food for
most of the people in the world, irheat is commercially
important crop due to its 'Gluten' contont. In torms of
both area and production, India today ranks fourth among
the wheot gruwing countries of the world and countributes
approximately 26 por coent of the total food grain production.
tiith the increase in world population and c¢honge in food
habits growing demands for increasc in wheut production
become essential, thus improvement in wheat yleld has been
a contineous process. This was possible through high
yielding wheot varicties and adoption of improved agronomic

praectices,

India, has the record hsrvest of wheat grains to
the tune of 46.]1 m.tonnes during Raobi 198485, and the
average ylelds are 20,39 o/ha, In Msharashtra Stste
wheat occupled 11.28 lakh hectares with producticn of
9.88 . lakh tonnes, the average ylelds sre 7.92 J/ha. These
lower yiclds in Moharashtra are due to unfaveourable climatic
conditions i.e. high temperatures at grain filling, orgfotic

noture of rains, otc.

The improvement in quality traits like gluten,
protein lysine, pelshenke and sedimentation test etc. can
be done by using various breeding methods. Genetic
variability in plant populaotion is presrequisite for
selection.
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Aartificial mutogenesis has already proved an effective anc
efficient tool for cresting nev and useful genctic
variabllity for both practical breading and genetic studics

of crop plonts. Improvements in gquality tralts of wheat
varioties will be attempted in the present investigotion.

Imprevencnte in economic traits of field and
horticultural cultivars evelved through mutation breeding
have resulted largely from mutation thut modify simply
inherited traits (Sigurbjornsson B.and Mcek A.1969).
However, Gaul (1964«65) and Gaul ef agl. (1969), have written
extonsively about the role of "Micromutations” for plont
improvement. A micromutation is a mutationol event which
causes very small modification of the phenotype of 3 trait.
Such mutations should be uscful for improving quantitatively
inherited tralts (e.q. groin yleld) without disturbing the
major part of genotypic and phenotypic architecture of the
crop plant.

Induced mutation are considered as an olternativo
to naturally occuring variation as a source of germplasm
for improvement programmes and 3s an alternative to
hybridizution and zecombination in plant breeding. The
results of Custafsson (1947,1957), Mackey (19356), Natrajon
et al (1998), swaminathan (1963), Singh (1968) and Konzak
(1972) have cloarly indicated that wheat being selfw-
foertilising polyploid, is more suitable for improvement
by mutatlion breeding.



Sigurbjornsson and ticke (1974) have given the
achivements by mutation brecding in vorious crops and
ornomentals by relessc of 145 outstanding varietics in
different countrics. In cuse of crop vorlcties, out of
98 released, 8 are of bread wheat and 4 of durum wheat.
This indicates thut mutation breeding is serving as aon
cfficlent wdditional tool ini the hands of breeders for
bringing about Lhe crop improvement. iloence, the present
investigotion were undertaken to evolve high ylolding good
quality wheats possassing temperature toleronce,

The experimontal materlal consists of five genotypes
of wheat viz, Ajancha, Hl=2189, NIMLel, C=306 ond “1indi-62.
Those varictios were treated with gamma rays with vorious
doses and were grown in 198435 as 1Y, gemeration, in
198586 as M, generation; with the following objectives,

1, To evaluate the effect of irradiation on yleld uand
other quantitative charactors in My and My
genorations,

2, To study the quality characters viz., protein,
gluten, lysine, sedementation value, pelshenke
2sh ete.,

3. To isolate agro-ecconomically better typcs.
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CHANTERwI] Reviaw of Litorature

2.1 a8 0 r Ve H

The concopt of inducing mutations and utilizing
thom in plant breeding was first suggested by liugo
Dewvrics (1901) and the pioneer work of uller (1927) and
Stadler (1928) on artificial induction of mut.tion by
X=ray irrsdiations; enterec into a new ers in Increasing
new genetic variability and subseyuvently its utilization

in crop improvement.

Potentiaslitios of mutation breeding are described
by iona (1969). MHe suggested thst muation breeding is
neither a short cut nor a substitute for conventional
and well established broeding methods but &s very
potential aid to plent breeding.

Induced mutations can generaste useful variction
in multigenic chaoracters and where appropriate solection
has boen applied improvements in yicld adoptabllity,
maturity time and numerous other quantitotive traits
have been obtained, The extent to which induced mutations
are a satisfactory alternative to natural variotion for
the improvemant of such traits is largely determined by
the importance of linked groups of genes and the degree
to which sclection has built linked gene complexes
which will be of adoptive significance in plont breeding

situations,



In crop plants, tho direct relcase of induced
mutaotions for commerical use have taken ploce in white
mustard (Andersoon and Olason,1954), barley (Gustafsson,
1963}, Peanut (Gregory,l960), Bread wheat (Varughese
and Swominathan, 1987) and in mony other crops., An
exomple of the induced mutant in recombination breeding
for development of outstanding new varietles 1s the
"iellas® variety of barley developed at the Swediqh
seed asseciation Svalof, by orossing Pallas (mutani)

with lierlan.

The important varietles developed are like (allus,
tiard end iidas (barley), Relmei (rice), Flurad and
Alamo X (Dats;, Raldon (Soybean), Kicevsky mwutont (lusine),
aruna (castor), HE 4 X peanut and wheat varictios 1like
N.2.836 (Jagatheson gt al. 1961), Shosbati sonora
(Varughese and Swaminathan,1967) in Indig, Lewis and
Stadler (1964) in U.S.A. Sinvalocho Gama (1962) in
Argentina, Zenkouzi-ilomugi (1969) in Japan and
Novosibirskaii=67 (1969«70) in U.S.5.8 of bread wheat
and castelporziane (1965), castelfusano (1963;, Castel
del Monte (1969} and Castelnuo V.{1971) in Italy of
durum type.

Tho Mexican wheat varleties Sonora 63, Sonora 64
and Lorma lajo which have red grains wero subjected to
wtagenic (EMS ond gammo ray) treatments with g view to
select nutants with ambor grains since Indlan farmors
and consumces prefer grains with colour (Verughese ond
Swaminathon 1966).



Swaminathan (1969) has aptly summarized the role

1

of mutation breecing in o ¢hanging agriculture.

\

The role of induced mutations in quality " .
improvement has been discussed by several werkers |
(Swaminathan et al. 1969,1970; Johnson et al. 1969;\
Smutupt, 1970). Some Success has been already achie\%(fad

in this direction, for grained mutants, isolatcd .from‘\

sonora=-64, were found to possess higher amou nt of ;

protein ond lysine (Varughose and Swominathan,l1966;
Swominathan et al, 1969).

Singurbjornsson (1970) stated high lysine
genotypes are found only very rarely, and mutstion
breeding offers possibility of improvement. He further
stote that rapid ond alarming erosion of our genetic
resources which are of vital if sustained progress in
plcnt breeding is to be oxpected., [utogenesis can bo
used for artificial creatlion of variation to enhance

@onotic resources.

Brounarann and Fossati (1974) irnvadiated fivo
varieties ond observed increased tolerance in .1, for
Leptosphaeria nedurum while selecting on basis of
grain appesrance and 1000 grain weight. In varioties
chamoledn and Zenith observed 12«15 peorcent increase
in test weight thon conirel in g and g



Devender Kumar (1977) obteined promising mutont
A-SDEf 1 aftor gamma irradiotion of K 68, which was
significuntly shorter and had about same namber of tillers
per plant and grains por spike, had o significontly
higher test weight and a 50 percent higher total yiold.

Kulshrestha ond Mathur (1973) isolated mutant
rosembling to Sonolika, Arjun and Kalyansona, in respéct
to days to heading, maturity, height and test welght in ‘
wheat varicly Zasafrane aftor gamma irradiation, They
concluded th.t qgenes responsible for evolution of

Sonolika, Arjun and Kalyansona are avislable In Zaufronec.

2420 es of putstions and @

breeding.

Swaminathan (1965) has classified mutctions into
2 major qrouns : (1) Those which can be recognized by
study of individual »lants.and (2) Those which can be
recognized only by a study of the characters of tamilics.
In the former group thoere are three sube=groups based

on the magnitude and type of genetic change invelved,

A) Visible mutations,

B) Macro-mutations.

c) Systematic mutations, the latter group of
mutations involve changes in quentitative characters

controlled by nolygenes.



Visible mutations

These mutotions can be identified either by the
naked eye or by the use of appropriate screening
procedures, such 25 the creation of artificial
epiphytotics of diseases and the adoption of biochemical
sieves., These mutations could be either (i) lethal or
(ii) viable,

Viable mutations

These mutations provide valusble informations
about the mode of action of different mutagenic agents
as well as the mutotion pettern of specific gene locus,
They ore specificiclly useful for linkaga studies,
Increasc in Lho {roguency of viable mutstions induced by
gomma rays vast high when exprossed on [, seedling basis,
but rovorse situation existed vhen mutstion frequency
was expressed on the basis of segregateing !, familics,
suggesting that the loei responsible for their
expression have mutated, Simultaneously on homologous
chromosomes (Goud 1967).

lacronutations :

These are the mutations in which the change
th~ough inhorited as a single unit of recombinutieon
affect a constellation of choracters. Such mutations
might be due to genuine or pseudo=pleiotrophism. Tho
macro=ruutations were induced by gamma irradistion of
Karcag 522 compuared with 30,000 R is 20«30 cm shorter ond
has strongor straw g 3«5 gm higher 1000 groin weight



(42-43 gn) a significontly higher yiocld and equal protein
content ond flour quality. The broadelegved dwarf mutont
kg AM 522 from treatment with 25,000 R 15 60=70 ¢enm in
helght, 7«10 days later in maoturity than karcag 522 ond
3«6 g/kh lower in yield (1lkh=1,42 scres=0.57 ha) it has

a low 1000 grain, wt.(28,32 gm) and an incressed protein
content but reduced flour quality (Viglasi,?.1971).

piero=mutotions :
Oka ek agl. (1968) concluded thst microerutctions
could occur in postive as well as negative direction at

the same frequency on the X-rays treatment in rice.

Vutations for polygenically controllcd tralts,can
be isolated und fixed only through the adoption of
biometrical procedures. Trujillo - . (1971) found thot
for selecting the desirable micro-mutants aftor mutagenic
treatment, it hos proved useful to select first
generation progenies conldining individuals in which
makred vari .tion occurs in ®* -different® characters,
such as eor longth. Progressive micromutations for yield
are detected more frequently in the fourth generatiocn of
such progenies than in thut of less vuriasble progenies.
Improvements of upto 13 over the initial varioety have
boen achieved by this mcthod in some lines through
improved tillering, in other through increcsed test weight.
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2.3  Jpduced Jolygenic Variability :

Most of the economic traits in crop plants ore
quantitative in noture and are controlled by pelygenic
system, Usefulness of radiation for inducing mutations
in pelygenic characters was not realized fully until the
work of Creory (1965) in peanuts,

Scissiroli (1965) reviewing the work on induced
variability reported that almost all the polygenic
characters showed incressod varlability after mutagenic

trestments in various crop plant.

*uhammad and Syed (196%) studied the effect of
ionizing radiation on soven wheat varietios with throe
daoses of ganma rays resulted in reduction im gerr.ination,
plant height and tiller number in the Ry generation.

The test weight was increased in 3 varicties a< the
highest dose, In three varicties, a number of double
eared and dwarf mutants were found in the R,.

Secossireli (1966) reported grains of the
tctrapleic Triticunm dycym fcappelli® and the haxanloid
I.aestivyp *womisno® were exposed to doses of 1O kr and
20 kr of Herays. The higher dose. was lethsl at the
seedling stage., Radlation treatment were-shown to
increase the amount of genctic varlability for many

quantitative braiis.
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The increase of variation was high for some tralts in tho
tetraploid species and for other traits in the hexaploid
specles, It is suggestaed that avrtificial selecticn may

use of such induced genetic variatibility for improvercnt

of production characteristics.

Makarova (1966) used gamma rays for irradiation of
dried grains of wheat Agropyran hybrids, These seeds were
irradiated with doses of 10 and 15 br.gamms rays. In the
My o there were no chonges, However in M, forms with
greater ezr deasity red instead of white grain, large
grain, viterous grain, short ond tall culms and resistonce

te lodging appeared,

Goud (1967) veported the selectien for quantitative
choracters such as spike number and 100 grain weight hos
been effective in irradiated populations, Some selection
are significantly superior to other within the trecatments
although there were no significant difference between
treatmonts. The direction of incidence of polygenic
mutations follows o trend opposite to the previous
selection history. In a bold grained variety NI 876, the
seed size was roduced, in the irradioted population where
selection was not oxoercised but in a small grained
variety, NP 870 sced size was increased in irradiated

populations compared with the control.
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Maslave and Stepanova (1967) fsolated mutation
with increased yleld, earliness, staending capacity and
8iz0 of ear after itreatment with physical and chemical
mutagens in wheat,

Bhal gt al (1963) studied effects of Xeirradiation
on NA=823 and NP=-860 and obseryed decreased mearn. height
with incressed Xerays in M, and there were significont
increases in variation for plant heigh: and car length.

Sycd and rMuhommad (1968) trested I.yulguce
varieties viz,., Dirvk, C=5667, C~27), C=273, C=5%91 and
Norin 53 end L.dypyp variety T, were irradioted with
20425 and 30 kr doses, The effect of number of spikes per
plant, number of kernels per spikelet and finol yield
was lowered the yield., Most of the offect was restricted
to the 1.

Robbelen andé Trujillo Figueroa (1969) treated the
gsoeds of spring wheat line 3880 (48 with EMS). In ngwa
families having high varisnce (Group I) and 100 €amilies
having similsr variance to control (Group II) were selected,
In M,y progeny, variation and nunmber of lines segregating
for now mutation were higher in group I than in growp II.
In My, Some lines (Group I) has significantly high
yielded than control. In is concluded that carly selection
on the basis of ”"‘2 variance is a valid procedure in
mutation breeding.



13

Khadr (1970) found significaont vaeriability in sead
wolght and its comoonents in treated matorlal of Giza=l130
and Sonora=64 ond thedr hybrids., The variation resulting
from EMS treatment and hybridization were largely
independent and cumulative.

Trujillo and Rics Betancourt (1970) reportcd an
increase in variobility and a reduction in mean value for
culm length, number of spikelets, density of main spike
and yield per plant as compared with the control in
I.gestivum. The M generation showed greater variobility
than the t, aftor drastic mutations segrugating in tho i
had been eliminated. Thore was a increase in varionce
among the M, for-main culm length, number of Sspikelets,
maln spike longth ond test weight then Hoe

Kandaurov gt al. (1972) obsorved variability in
vegetative period, yield, unproductivity succeptiblility
to disease after treating hybrid varietiecs of wheat with
chemical mutagens in My

Mehta (1972) after treating sceds with Eib,
screened 5 lakh plonts of M, and My generations for
carlines snd plant height, and 9000 M, plants for spikelot
fertility, grain colour, grain filling and othcr
characters and it resulted in isolation of scveral
interesting outants.



14

Ishkumor and Gupta (1973) studied induced polygenic
variability in autotetraploid barley in M2 and L’is
generstions of NS and gammaeirradiated material. They
found, in general, the mean plant height and tiller numbcr
decrcased at higher dose'fsz.s and heading date wos deloyed
in 51l the trcated plants,

Jana end Roy (1973) treated Dular ond IRe8 rice
varioties with lms and ethyleneoxide. In the M, \
generation there was considerable increase in variance for
six chargeters, Mutageniec treatment followed by selection
shifted the mean values mostly towards desired direction.
The shift was not undirectional nor oqually effcetive for
all the characters,

Sharma gt al. (1974),in order to induce ecrliness
in late maturing varieties of rice troated seeds with
Ei'% and maximum voribility as expressed by meun, variance

and stendard deviation was observed in 12 bours {reutment.

Larik (1973) reported the increase in veriance

heritability ond genic advance with increased cdose of
gamna roys for three characters viz., plant height, culm

N
diameter and heading days in hexaplold wheat.
Sharma gt gl. (1982) reported voriations in
polygenic traits were induced by treaiing the F, seeds
\

with 0.4 EM3 solution in some spring wheat crouses aond

ranges,
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means and vorisnces of mutagen troatmeat progenloes were
compared with their normel analogues., The effect of
biparental mating and mutagen treotment on characior
associations was also studled, ranges and varlancos
increassed with the mutegen treatment in most of the cases,
suggesting the cfficiency of mutagen treatment of F,
seeds in increasing F, variablility.

Ssnetdc voariabiilty @

The irprovement of a ¢rop 1is dependent on the
magnitudce of genetic variability ond the extent of
heritability of the desired choracters. A critiecsl
survey of genctic variability is therefore a pre-regulsite
for planning and evalusting a breeding programme. The
induction of mutation for factors which govern tho

heredity of quuntitotive characters is a promising tool

for creating now genotypes,

Bagnara (1965) observed in all treatmenss
incrcased genctic veriability oxcept EMS in case of culm
lengtn and last intcrnode length in o variety cappoli
when troated with Xerays, gomma rays, fost neutrons ond
0%,

Swaninothon e; al. (1965) reported the genetic
vapiability in severasl voricties of barley, ricce und brood
vheat by Xeray, gamma ray, fast noeutrons, &S,
nitrosomethylurea and Nemethyl=Nenitoro=fenitr:soguenidine
{NG).
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Shahani znd Abidi (1965) studied effects of
different five doses of gamma rays Iinduce variation in
plont height, earhead length and culm diameter in wheat
varioty H-68. »lant height decreased and eor length and
stem thickness incrcased with radistion doses,

Bozzini et al. (1967) studied a marked increase in
genetic variobility of heading date (towards lateness),
plant height (towerds short strow), number of tillers/plont
(towards a low number), number of fertile spikelets per
ear (towards sterility) and numbor of spikelets per ear
(towards both plus and minus varionts) in plonts of cappelli
after {the Vih recurrent mutsgenpic treatment, Variability
in nunber of intornodes on the moin stem was not affected
by nerays. The rosults were not significuntly different
from those obtained as a result of a single mutagenic
treatment.

Scossiroll (1968) ireated grains of tetraploid
Iziticum dyrum 'Cappelli’ and the hexasplolid I.gestivum
‘Damiano® wore exposed to dosos of 10 KR and 22 KR of
Ymrays. The higher dose was lethal at seedling stage.
Radiation treatments were shown to inerease the genetie
variability for meny quantitative traits,

The incresse of variation was higher for some tralis
in the tetraploid species and for other traits in the
hexaplid specles,
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It is suggestoed thot artificial selection may moke use of
such induced genetic variability for improvement of
production choracteristics.

Dumonovic g gl. (1969) studied the hexaploid voriae
ties 013, Bonkut 1205 and the hybrid 39 X Magdalena were
irradiatod with gamma rays. The varlance for weight of
kermsls per plot, plant height, weight, of kernels per plont
and number of plant per plot several lines selected from
the X5 of 013 surpassed the control by 20-3U%,

Orov . {1969) reported four snpring wheot cultivars
were trouted with gamma rays. Doses of 10 and 12 K Inhibited
developnent and lepgthcened the vegetative poriod. In the
Mys the voriotion incressed for height. ith oll doses,
graoin weight in the M, and M, less than in the control.

singh g al. (1970) studied qenotypic varaability in
16 varietles of J.durum under irrigated conditions and
found thot high genetic coefficient of variability ucs
observed for ithe number of grains per ear, number of tillers

per plant, 1000 grain welght and grain yleld por plant,

Join ond Aulakh (1971) studied genetic vaziotion in
80 struins of vhzot (I.zgestivum L.) and obscrved a high
range of variation for chorueters of highest economic
lmortonce. The genotypic coefficlent of variation vias
considerablc for the yleld, groins per ear and tiller
number,
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Khade and Kessom (1971) Studied gomma rays and
EMs induced voriotion in wheat and reported thot
irradiation was more efficiont than Eil for inducing
genetic vordability in heading date, plant height and
test weighc in cvhe varicty Ciza»155, genetic variation
was greotor in tho My than in the b,

tdshra (L971) studied phenotypic and genotypic
variabilitios in 13 dwarf wheat varieties ond reported
wide range of both varlebilities for number of agrain
per spike and l000=grain weight.

rellado gf g1e«(1972) studied gumma rays .nduced
varistion in wheot anc reported that 10 and 15 'R doses
increased mean values of the characters under s-udy,
wiile the higher doses tended to reduco thewm foo plunt
heignt, the greastest intza family variition was induced by
15,20 and 25 K3; while for tillers/plant and grain
wuight per plant,Five,10 and 1% K3 produced the jreatest
variation. In comparison with the contrel, plaitheight
was more variable with all doses and Lillers per plant
and grain welght por plant wore more variaoble with
95,10 and 15 K}, {io varistion according cto dose vwas
found for test woight, Genetic wariance between families
was groatast at 9 KA for all the charactars,



19

Cryluk (1972) obsorved greater gonotypic voriability
and heritability for height in the short mutants thon in
the tall ond increased in !y and [, Short rutunt did not
differ from the parents in number of fortile tillers,

Gill and Bror (1973) recorded high genetic
coefficient of voriability for sedimentotion value, grain
yield, 100=grein weight and plani height in 77 varietics

of whoot (T.gestivum L.).
Jona and Roy (1973) after treotiny dey sceds of

two rice voriocties, Dular asnd ILi-8, with E!D and Lthylcne
oxide, observed o consideraoble imcrccose in varience, for
6ix characters, They hove concluded thot the nuture and
amount of induced gentic variability provides scopo for

selection of characters contributing to ards higher yield.

Tikka gt gl. (1973) observed high phenotypic
variotion for most of the plant chorasc.ers in uheut
especially ear bearing tillers, ear lenth, days %o {lowwr
and moin shoot length. Highest genotypic cocfficivnl of
variation was obtainec for yiold per plant (31.63) omd
loast for days to flower (4.46). ‘

Tripathi gk gl. (1973) studied 16 varaetles of
durum wheat to cstimate the phenotypic and genotyoic
voriability for 9 choracters. . lgnost volue for genetic
coofficlont of variation werce obtalned for days to 79 por

cent flowering und nurber of graln per lant.
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vishwonatho and Kohli (1973) roported, in 212
wheat varieties, highly significcnt differences in goain
vield, number of ear becring tillers, number of fortile
spikelets por ear, tost veight and plent height, Tue
characters test weight and grain yield por plant showod
high genetic cocfficient of variation.

*

Ibrahim and Sharaan (1974) studied Iy ana 1y line
seclected for early heading from tly of the barley voricty
diza 117 sftor garma irradiotion of seeds., They found
low variability for height and high voriobility for
nucber of oars por plant in I, angd . The gonetic
coofficient of variation for ear length and numbor of

grains pcr ear were louer,

Singh and Kumar (1974) studied induccd genetic
variability by gamma irradiation in ¥ 6% anhu re orted
that the hardness, test welight, specific qrovity cnd
yicld »ere less than the phenotypic coofficlonts of
variability.

Savov (1974) tre.ted ten varioties and their
intorvarietol hybrids with varying doses of gamea roys,
the mututions induced inclwdeu forms with shorter stems
(57-60 cm), a larger lesf surfacc area (29=39 cp), a
shorter growth period (3=6 days carlier) ond o pore
compact ear structure, Some mutants belonging to the
specles 1.5pofty were obtained.
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From T.gesiivyn and in some coses, ospcelally in » 571G/
Wl V okhod {.scent) forms were induced with a typo

of ear in which the spikelets were clusterxed in o vay
romlniscent of tho gene Elymus. These eaps wore more
productive than the normsl but less fertile,

Lardk (1979) reportod increased variance with
increasing ithe dowe of gamma radiation on seeds of our
whe.t vacleties, e hos observed highest genotypic

coefficient of variation in the variety Uisconsin supromo.

Randhavia gt al. (197%) studied genetic variation
in 21 strains of wheot (L.gestivum L.) ond roportod
high gsnetic coofficiont of voriation for test weight

plent height, poduncle length and yield ner plont.

Yashvir gt gl. (1975) obscrved greater genotypic
varicbility for height in the short rutants thon in the
toll, erxrect lcaves, reduced ecr length voriable awn
length and awnlessness, hecding time and maturity,
ranging from 99«110 days as comnalred to 102 doys in

control,.

Bhotnagar gt al. (1977) studied 40 huskloess
varietivs of borley and found that variecties sho.ed
significent differences among all chorectors studied,

Tho gonctic coefficicnt of variation wos high for ecr oop
nlant, fodcder yield, tillcrs por plont, leaves por alont,

arain yield,
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Listikovo and Shcherbakov (1977) reported increased
degree of tillcoring with raodiation dose and fell in grain
scte [hey also reported incrossed varistion In yield
components which was usually accompanied by a reduction

in the meon vslue,

Reddy ond Reddy (1977) noticed mutonts for grain
shape, panicle characters; height, growth period ind
vield in “2’ Pb and @4 after presoaking grain of rice
varietics Tellakattera, HR 47 ond IR-8 with various
concentritions of EMS and LES,

Q & ena

For improvement of yield in selfepollin.ted crops,
selection of o particular component choracier influencing
vield is of great value, Heritability and genetic advance
are most importunt parameters for a successful breeding
programme 35 heritability provides a quantitative ostimate
of ihc relaotive fmportance of herodity and environment
in determining the oxpression of a trait on which genetic

advanco depends,

Johannsen (1909} formulated the conceost thet beth
horitable anc noneheritoblce zgenciss contribute to
phenctyric vorigtion in bulk population, while voriation
in pure lines in solely environomental.
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Lush (1940) described heritobility in ‘brood sense?
a8 the proportion of genetic to total or phenstycic
variotion in the "norrow sense! as the ratio of fixaeble

goenetic voriobility to totol variation.

Fraonkel (1947) has amphasized the importance of the
knowledge of heritability of metric characters in plant
population.

Gandhi gt al. (1964) roported large heritubility
estinate for car numbers,test welght,cer length, plant
height, spikelets por ear and flowering days, moderote for
grain yleld and leaf crea: and low for gruin per cent.
Ears per plant, l00=grain welght and eor length were found
to have »high horitsbility oné o high genetic a.in.

Yasuda (1965) studying variability in 10 spring
whest varieties ond the inter relotions of eurliness of
208 autumnsown wheat varieties and observed high neritability
and genetle advance for characters like heading anc growth

of leaves in spring wheat.

Singh gt gl. (1970) while studying variobility in
16 varicties of J.dupum Desf.under irrigated condition, \
roported high horitsbility estimates alongwith high gonetic
gain for the number of grain per ear, test welght and \\
yield per plont. ' \
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Trehan gt al. (1970) studied heritability for 9
quantitative choracters in 83 varieties of barley and
obscrved high heritsbllity and genetic advance for
characters likc tillers per plant, length of peduncle,
lenght of‘ear and seeds por ear,

Jan and Aulakh (1971) studied variability in 30
strains of wheat and reported an appreciablc amount of
heritability for the daysto: maturity, days to floworing,
spikelets per eay andl grain weight per ecar, Therce was ¢
higih aenetic advanece for the yield. The grain welght per
ear was found o have high hericability end the highest
genetic advonce,

Mishra (1971) reported high heritobility and high
gonetic advance for characters like lO0=grain weight,
nuber of spikelets per spiko, number of grains per spike
and length of spilke.

Kumar et 2l. (1972) reported low heritability for
yvield, ears per plont and number of groins per eor. In
general, high value of genetic advance were noticed for
the test woight ang the yicld; and moderate voluces for
the number of ears per plant and tho number of splkelets

por car,
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rollado gk al.(1972) reported heritcbility increcsed
for plont height and 10O grain weight following desos of
20 and 25 K+ and there wgs a reduction in the heritabllity
of the other two characters, The highest valuss wero
found for the 5 KR dose, with tho exception of grain weight
por plant,voriability of these characters was also compared
botween 2 solection group, one selected for various
agronomie choracters (A) and one sclected completly at
randon (B} variance was qreater for tillsr per plunt and
groin wel ght per plant at 5 and 10 ’R doses in growp A
than in group B,Analysis of wvariance of both grouss at
3 doses, however should the great . difference to be in
the characters tillors/plant and groin wht./plont.

Gill ond Brar {(1973) noted high nstimate of
heritusbilicy for peotein, spiko length, sedemencotion
value, l00=groin welght, doys Lo earing, plant hoight und
spikelets per spike in 77 varicties of whoat (I.asestivuc L.).
Hepritability estimates were lox for graim yleld, colcionm

and ash contont of grain and other charactors,

Nanda ond ey (1973) while studying induced
mutalions in cice obsorved that herilability ostimatos
in treated populations were less Lthan the preocicted
horitability in tl, generation.



26

Tikka gt agl. (1973) reported high to rodcrate
herdtobility for all characters in whoat which ranged from
41.52 per cont for grains pox spike o 86.24 per cent for
ear bearing tillers,

Tripothi ¢t al. (1973) studied characters of 16
varicties of dupum wheat. They reported, heritability in
broad sense and expacted genetic gain were moxirmum for
panicle lengih, number of grains per plant ond number of
spikelets por penicle, high heritabllity estimotes with
modium value of genetic gain were obsorved for plunt height
and 1G0D=grain weight.

Vishwonatha and Kohli (1973) reported large
heritability estinates in respect of number of spiketels por
cur ond test welght ,thousend grain weight and grain yield
per olant, high horitability as well o5 high gonetic advance.

Siddique and Ghafoor (1974) stuuied Li, generations
derived by troating C«891, Nayab and Indus-66 mith Xerays,
EMS and combination of both wwlagenic cgents. They have
statod thal estimates of heritability ond expoctod genetic
gain indicated thot selection for highor yicld would be
pore offective ameng mutonts of Nayeb and Indus-~66 than anong
G091 mutunts,

Singh and [lwnar (.!.97"4) roported high horitability
estimates for grain hardnoss and tost weight (73.39 ond
71.17 respoctively), moderato for yield (43.13 percont) ano
1o for groin speeific gravity (16.67 per cont).
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Estimagted genetic advance at 5 per cent selection
intensity ranged from 2.34 to 22,18,

Lexik (1975) reported that increosing the cose of
gamma radistion on seeds of four varleties resulted in
incrcased heritability ostimate onc expected genetic
aidvance for plant height, culm diameter and days to heading,
A variety Visconsin supremo had the highest ostipates of
hoeritability,

Randhawa gt gl. (1975) reportod high heritability
and genetic advance for plani height, peduncle length,
1020=grsin welghl and tao number of grains por ear,

Zlauddin Ahmed ef al; (1977) reported higher norrow
sense heritsbility for plant height and 1000=-kernel weight
than other characiocrs. The genetic advance in perccentoge
of wezn was higher for the number of productive tillors por
plant in Fp and Fy generations, followed by nlant height
angd 1000 kRernel weoight in Py and groin weight and plant
height in Fj.

Singh et al. (1978) reported high heritability
moxlomer expected gain and falirly good omount of oxoected
acdditive genetic variance (629) for 1000-kerael iieight
and lowest for the plant height,



CHAPTERITE MATERIALS AND METHODS

E@ﬂ@ﬁ@géﬁﬁxﬁﬁﬁﬁﬁﬁﬁﬁgg
| !
8 @E@m@E@E@%@E@E@E@E@M 3



CHAPTER-LIX PATERIALS AND PAETI00S

SR ——

3.1 Expne tal mater H

The material uscd for the present study comprised
of fiwe genotypes of wheat viz,, Ajantha, H0-2189, NIMl.l,
C=306 and Hindi=62, COut of which NIMiel is a multiline
derivative of NI 146 which is J.durum type. The remaining

varietles are of T.gestivum group.
3.2  Exoorimental methods :

3.2.1 Mutagenic trestments :

Dry and bold grains of unifrom sized, were taoken
from the Iriticum aestivum L.(2n=42) ond Iriticum durum
(2n=28) specics, Those seeds were troated with gamma rays
at the Bhabha Atomic Reseasrch Centre, Trombay, Bombay.

The source of irradiation was 60,Co, with a dose rate of
3.K8/minute, 50 grammes of coch variety were treated in
cach treatment, the doses were 10,20 and 30 KR, Untreoted
seads were taken as control, Those doses were selected

as per the inferences drawn by Foltyn (1967): he indicoted
10,20 & 30 K& as useful range for mutation breeding in
wheat,

3.2.2 Raising of y_&l eneration @

The irradisted materisl was sown with control in the
field immediastely aftor it was recieved from Trombay. The
sowing of this M; generation (replicated trial) was done
during rgbi .Season on 20th'. November, 1984 witi dibling
method.:, two seerl was dibbled at Wheat Research filelds,
Marathwada Agricultural University, Parbhani,
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Matericl was sown with 23 x 1lOem spacing ond all
agronomic and plant protection measures were applied as por
recommendations forwheat., The designwas "~c.... .
randomized block design with three replications. The

randomly selected plants were harvested seperately.

3.2.4 General caire of the crop

Normal agromomic practices like use of fertilizer,
intor-culturing operstions, plant protection moasures wvere
adopted. Potective irpigations were given as and when

required,
3.3  Qhoexvations recorded in M, cenecatlon :
3.3.1 gerpination coynt.

Germination count wag taken on 15th day in the field
sown matorial.

3.3.2 $0% flowering °

Number of days from the date of sowing till the 59
percent plants in the progoeny had omerged the flowers wore
recorded,

Recorded in contimeters, the meosurement include the
heighli above soil suriace to the top of the sar minus awns.

This is recorded when the plant,were appreaching maturity.

3.3.4 Lenath of eachegd (Main scike) :

Length of carhead (main) spilke vias measured in
centimeters from tho base of ecr to the tip of the car.
{excluding own length).
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T 291
3.3.5 Number of fertile spikelets per main splke :

Number of fertile spikeolets i.e. in which groins
wore filled on the main spike were counted,
3.3.6 Number of effective tillers/plant 3

Number of tillers bearing ears wore counted as
effective tillers.
3.3.7 Days %o matupity :

Days to physiological maturity from the date of
sowing.

3.3.8 | oY G aarhead

Number of gruins por earhesd (maln splke) were
counted by harvesting the earhead seperately.
3.3.9 1Q0 grain weiqht -

100 grains were counted for three timos seporatoly
from the bulk of cach pregeny and weighted seporately in

grams using clectrical monopan balanco and averaged out.

3.3.10 Graln yield per plant :

Grain yield per plont was taoken from each
selected five plonts seperately in aroms by using
electrical monopan balance.

3.44. Rais ) eNera H

Individual By plant progenics were grown in thrue
replications by sowing matorial on 20th Novembor, 1985.
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These progenies were evaluoted in factorial randomised
block design wiih replication. These progenies wore sown
in single row of 3 meter length with 23cm x 1l0cm spacing
as with three replicaotions,

3.5 Shservation decorded jn M, gensrations.
3.5.1  Visblo mutents :

Mutants having economic value like oarly maturity,
duarf types, esrly dwarf, tall aond early, orofusc tillloring

types, lote, etec, werme screencd and recoged,

3.5.2  Bhometricol observations

Five plants were selected rondomly in eoch entry
of replicoted trial and observaotions of theso plonts were

recorded, as given for My st 3¢3¢ in this chapter,
Seb @ orener: @ s

The samplos were ground in hund operated stone
grinder,sieved through flour sieve (7238 holos/sq.in.) thereby
obtalning 91=92 pexcent extraction of flour,

2. 61  Proiein Gontent (H x 5.7)

it was ostimoted by microei{jeldal mothod, Jelghed
sample (1 am) was digested in concentrasted sulphuric acid
(36 N) using catalyst mixture, till the content were clear
angd froe from black porticles, The contents were diluted
to 250 ml, S5rl of this sample was taken for cistillation uas
carried out to collect cmonla in 4 porcent beric acid
sulution containing methyl red und bromecrysol groun
indicstor,
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About 70 ml of distillate was collected and then taken
for titrotion ogainst O.01 N Hel till greenish or pink colowr

was obtained,

Simultaniously a blank reading also carried out,
The per cent nitrogen was calculated by the following

formula.

percent Sample _ Blank
Nitrogen étﬁ;rata titrateg x NHCL x dilution factor

14 00
wt.of sample in mg.

2.6.2 Gluten content :

Welghed sample (23 g) was taken into & white enarol
bowl e¢nd sufficient tap water (15ml) was added to form
firm dough ball. Dough was kept in water ot room
temperature for one hour. After one nour the dough was
waeshed geatly in the streem of top water over bolting
cloth, until it was noted befora crying at 139%.

3. 6.3 ash content,
Ueighed samele (5 gm) placed in silco cruecible was

incincrated in muffle furnzce maintaincd at 350% for 5
hours. Tho woeghl of ash waes taken ond expressed as

percent ash in samoles.

3.6.4 Lysine conkent
Lysinc was estimoted by the calorometric method

q"'l"é’l
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3.6,9 DPelchenke Value @
Carried out by the method described by Pelshenke
(1930}.

3.6.6. Sedemantation test

tiere carried out by the methed described by Zeleny
(1947).

3.7 Statistical methods s

The large amouni of date can be made intelligible
only with the application of statistics. Hence, cnalysis
of variance was worked out for all the quantitative
characters studied, to €ind out whether there are
significant differsnces among the verients with respect to

these charagcters,

For analysis of variance the folluwing ¢onstants

were used,
Corgsection factor (C.F.) = Grand total)z
Number of variant progenies X
Number of replications.
Total sum of squares = Sum of Squares from all
(T.S.5.) individuals observations
correction factor.
Replication cum of = Sum of squares of replication
squares (R.S5.8.) totals oG,.F,

Mumber of vasiant progenies
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Variant progenies = Sum of squares of variaont
sum of squares (V.5.5.) progenies totals - C,F,

Number of replications.

Ervor sum of squares 2 TeSeSe = (VeSS + MNeSeS.)
(Ee5.5.)

The mean sum of squares for variant progenies was

obtaincd by Sum squares for variant progoniaes
oFs TOF VArliation progenies

The mean sum of squares for error was obtained

by Sum of squares for error
o fOr orror

'F? value was calculated by the formula,

F = Variance ratio = M.5,.5, for v%r_;ggt progenies
FaD ey O Eerrorx
S.Ee = M, 5.5. for er
iio.o? 'r"e"pmﬂcaﬁms

Creiticsl difference (C.D.) was calculated to find
out whother there are significant differences among the
variant progenies with respect te the choracters studied,.

C.D. = Standard error XJ/Z X !
tihere 't = Value of 't* at 5% level.

The genotypic and phenotypic variances were
calculated by following the oxpected M.5.5 as follows:

Analysis of variance

Source of )
variation daf S5, MS.S. Exnocted 4.5.5.
Replications Y=l - My - 5

0
Variont Vel - My 0% + 2%
progenies

Exror (r=l) (v=l) - My t%
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YWhere,

v 13 no. of variant progonies

r is no. of replications

My is replication mean sum of squares

W, s variant progenies mean sum of Squares

M3 13 error mean sum of squares

M.S,S. Is mean sum of squares

0% is environmental variance

s is r times genotypic variance

Oﬁ is phenotypic variance,

The phenotypic and gonotyplc coefficlients of
varisbility (C.V.) were calculated according to Burton
(1952).

Phenotypic C.V. = __Ee____ x 100

x«n
Genotypic CeVe = 0‘3 x 100
x‘

Where, Op and og denote phenotypic and genotypic

standard deviations respectively and x is the average
mean of the characters.

Phenotypic¢ standard deviation (G{,) = 0:

Genotypic standard deviation (0;) = C?é
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The horitability estimotes werd colculated
according to the mothod sugpested by Lush (1940) in
broad sensec

Herdtability (H) = Cé x 100

WWhere, :é is genetlc varionce and oi; is phenotypic
variance,

The heritaobility estimatos werc classified
according to Robinson (1966) as given below:

1, Low heritaobility : 5=10%
2, Medium heritability : 10=30%
3, High heritability : 10=60%

The expected genetic advance was calculated for curch
characters by the formula suggested by Lush (1949).

Genetic advance = K X ﬁ

P
Wthere K = Solection differential at 5% level and

oé is the genctic variance and % is the phenotypic
standard devistion.

Genetic advance expressed in per cent of mean

08 Genetic ﬁdvagge = X 100 for comparison
‘ean

* W
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CHAPTER=IV EXPERINENTAL RESULTS

The data taken from the laboratory experiments and
field experiments to study the mutzgonic offects for various
characters of five vwheat varleties viz., Ajantha, D«2189,
NIML»l, C«306 and [iindi«=62 in the two successive mutagenic
gencrations By and My; are presented in this chapter., The
results obtained in the present investigaetlion are furnished
in the following subesections,

4,1 Studies in My generatiocn

4.1.1 Germination perceptsge

Analysis of variance revealed stotistically significant
treatment differences for germination percentage, The effect
of vardeties was nonw-significont while, the effect of doses

was significant.

Varietal differences :

The highost germination percentage (80.227%) vas rocorcded
for the verioty NiMi=l, However, the germinotion percentage
in rest of four varieties was statistically at par with
NIiile)l varicty. Tho germination percentage in C=306 varicty
(74.81%) was lowost.

Effect of doses :

The effect of gamma ray doses was significont. The
germination in control was highest (82.51%) and followed by
10 KR dose and 20 KR dose, The germination of 30 KR oxhibitcad
sianificantly lowest percent (65.92%).
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The results revealed reduction in tho gormination percentoge
due to increase in ihe dose of mutsgen{Table 7).

Variety x dose interaction :

The interaction was significant., The germination
percentage was highest in the control (nonetreated) and lowest
in 30 KR dose for all the five varieties, However, the
germination percentage of 30 KH dose was statistically at par
vith control in the vorleties NIMLel and Hindi-62. The
germination percentage in Ajanths with 30 KR dose was
statistically lowest (59.07) than other treatments, The effect
of 20 KR and 1O KA dose in all the varletice was at par with
control. These results revealed decrease in the germination

percentage, in all the five wheat varieties.
4.1,2 Da o 50 flover in days

The parameter days to 503 flowering is considored
as an index of meturity. Early varleties of wheat for
rainfed conditions will prove advantegeous, These can escape
the drouwght simllarly early varieties under irrigoted is the
need to fit in the multiple cropping system.

Varietal diffcrence :

The five wheat varieties revealed significont
differences (Table 2), [Hindi=62 indicated its latenoss
(75.75 days) for 50;) flowering followed by Ce306 (74.25 days)
and were at par with esch other., Variety Ajontho exhibited
significantly lowest (49,54 doys) for days to 50 percent
flowering.
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Table 2 ANOVA for the effect of irradiation on five
characters in My gencration.

; - Da No.of
Sources ag Germipotion SOK M cing heinit ;g::ﬂty tillers/
Replications 2 3.58 5,26 102,11 177.61 25.41
Treatments 19  168.65 415.07  374.85 864.64 17.20
Varieties 4 74.9¢ 1949,.X" 820,26 3551,73 41.8¢
Doses 3 860.21 19.68 1097,10 382.72 34.44
VXD 12 27,00 2,57  45.82 156,08 4.60
Error 38  69v24 3,17 20,42 155.44 10.28

* p= 005, #* p=0,00

Table 3 ANOVA for the effect of irradiation on yiel.d
componants in My generation.

. Tength of  Numbor  No.of _ Groin 165

Sources af main spike of grains/ yield grain

e (em) spikelet earhead per plant weight
Replications 2 0.04 23,17 9.29 9.69 Q.86
Treatmcnts 19 3.34 4,04 17.35 0.83 De34
Varieties 4 13.20 13.42 87.43 2.69 0.7%
Doses 3 0,98 3.29 18.83 0.28 Q.13
ViID 12 0,69 .10 10.29 J.34 0.26
Exror 38 0,54 1.40 6.49 0.98 0,28

SRS

* p= 0,05, ## p = 0,01
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Effect of doses :

The effect of gamma rays doses were significant,
The early flowering was observed in tho control (65.380 days),
which wvas significantly lowest (early) than other doses.
The dose of 30 KR significantly increased the 50 flowering
period (75.33 days).

© dose eraction :

Data presented in the (Table 7) revealed that variocty
X dose interaction was significant. The 507 flowering
period was early in control in sll the five varieties and
late flowering period was recorded in the 30 KR doses. The
effect of 10 KR doses was at par with control in all the
varioties except Ajantha, which showed significant difference
(47.66 days).Twenty KRdose was also significant for the effect
of mutagonic dose for flowering perlod towards lateness.

4.,1,3 ant he in cp) 3

Plant height is an index of plant groath. In wheat,
plant height has greater importance as it is related to
harvest index, lodging resistonce etc. Due consideration
it given to helght whilc breeding for rainfed conditions.
Analysis of variance reveoled significant trecatment

differences,

Varletal differences :

The highcst plant height (99.40 cm) was recorded in
NIMI=] which was significantly superior over rest of all
varictles. Least plant height (75.50 cm) was recorded in

4
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the variety C=308 which was significantly inforior amongst
all the varieties.

gffect of doses @

The effect of gamma ray dosas was significont on
plant height. The plent height in the control tas highost
(93.60 ¢m), which'was significantly superior over rest of
doses. The plant height was increased in 30 KR dosex
(74.44 cm). These results oxhibited effect of doses on
plant height.

Interaction effects @

Data prescnted in(table 7) revealed that voriety
x dose intcraction was significant., The highcst plant
height was recorded in control NIMLel i.e, 103.46 cm which
was statistically significant, over other treatments. The
plant helght was highest in control and lowest in 30 KR
doses in all the five varieties. However, the plant height
in 10 KR doze was statisticolly at par with contrel in all
the varietics oxcept C-306., The plant helgit in 10 KR for
C=306 was stotistically lowest (74.80 cm) than other
treatments. In general, tho mutagen dose exhibited docrease
in plant height in all five wheast varieties.

4.1.4 Length of mainspike (earhead in cm):

The spike length is the most important os it begrs
comparativoly more number of spikelets and ultimately
increased the number of grain resulting in increused grain
vield,
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Table 7 Effcet of irradiation on five varicties of uheat in
My generation.

g

Germination 50% nlant  physiolow V-0
Treatmont percentzge. f£loworing height oical %"‘é@” /
. moturity
SeAE8 @
H3antha 75,00 49,54 90,20 96,50 14.51
(Dw2189 75.13 67.08 79.18 125,53 12,30
HIMLw) 80,22 70,67 95.40 128,50 13.30
C=306 74.81 74.25 75,50 134.16 13.80
HINDI=62 78.69 T5.75 83,43 139,66 18.5%
3k &+ 2,40 0.514 1.30 3,59 0,92
ch NS 1.42 3.61 9.97 2,96
Doses -
Control 82,51 6%5.80 93,60 122.60 i1.28
10 Kr 81,37 67.93 88,02 123,93 13.82
20 KR T7.36 69.05 83,12 125,86 13,60
A KR 69,92 79.33 73,44 127.96 14.87
SE & 2.14 0,460 1.16 3.21 0.82
cb 5.95 1.27 3.23 NS 2,29
Varie dose :
Ajantha control 82,95 46,33 98,00 93,33 12,86
101 81,66 47.66 94.80 96.33 14,40
20 KR 76.68 49,00 88.26 97.33 13,73
30 KR $9.07 95,33 T9.76 99,00 17.06
w-z:.asv control 80,92 63,66 86.00 120,33 11,76
10 KRq 79.83 332 82,13 123,64 12,00
20 KR 76.44 66,65 75.06 127.00 12,60
30 KR 63,36 75.00 71.53 120,33 12,93
NIl control 83,51 67,33 103,46 122,00 8.40
13 KR 82.03 68.00 101,23 128,00 D20
20 K1 80,73 7L.66 93.66 129.33 10,96
3K 78,62 75.66 77.23 130,60 11.66
C=306 control 82,40 69,66 90,00 130,33 12.40
10 KA 8. 75 70.00 74.80 132.66 12.98
20 KR 74.61 77.00 71.80 134,66 14,20
30 KR 61,29 81.00 65 .40 137.00 14.46
Hindi=-62 control 82.77 T2.00 90.93 123,00 10.96
10 KR 82.59 71,00 89,13 139,00 11,06
20 K2 78.14 T4.00 80.80 141,00 16.53
30 KR 71.29 85%.00 73.26 143.68 13.63
SE & 4,89 1,02 2.60 7.19 1.8%

cb 13,3} 2.8% T.23 19.95 5,13



Varietal difference ¢

There were statistically significant difforences
among the voriceties for splke length, Significantly highest
length of main spike was noticed in Ajantha (9.33 cm).

The egrhead length of HD=2180 and Hindi=62 was ot par with
Ajantho., Short eariwad length was observed in NIMLel
which was significontly inferior.

Effect of dgses 3

The effect of gamma ray doses were statistically
significant for spike length. The highest length of maln
spike(i.e. 8.59 cm) exhibited in control, The Cyse of
10 KR was at par with control the length of mcin spike was
significantly lowest (7.45 cm) in 30 K3, The resulis shoued
reduction in the eorhead length due to increase In the dose
of mutagen.

Interaction effects :

The varloety x dose interaction was significant. The
main Spike length wos highest in the control and lowest in
the 30 KR dose in all varicties. However, the main splke
length in 20 KR ond 10 KR doses was statisticall’ at par
with control, in 211 the wheat varieties. The langth of
main spike was statistically lowest (5.10 cm) in NIML=l of
30 KR dose than othor treatments. In general, tie irradistion
dose raduces the longth of maln splke in all wheit varletles,
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4,1.9 Number of spikelets per main spike :

Number of spikelets per main spike is an important
character because greater number of fertile spikelots
will produce more numbor of grains per moln spike which
is importont for rainfed wheats.

Vargeigl differencas :

More spikelet number por main spike was recorded
in {indi=62 (17.76). The Ajentha and 1D»2189 varieties
were at par with Hindi-62, Lowest spikelet number per
esrhead was found in NIMLel (15,23), The varietal
differences were significant.

Effect of doses :

The different doses of gamma ray showed significant
differences. T hc highest number of spikelets were in
control (17.11) and was at par with 10 KR deose. The
number of splkelets was significontly decreased in 20 KR
treatment. The dose of 30 KR oxhibited significontly
lowest (15.69) number of spikelets, The resulte revealed
reduction in number of spikelets due to incresse in the

doses of gamma rays.
Interaction effects :

The varlety x cose¢ interaction was significont.
The spikelet number was highest in the control cond lowest
for 30 KR dose in all the five varieties., Ilowever, the
spikelet number in 30 KR dosc was statistically at por
with control in all the varieties excent HD=218¢,
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The spikelet number in NIML-l with 30 KA dose was
statistically lowest (14.00) than other treatments.,

Those rosults revealed differential response of wheat
genotypes to irradiation doses, Generally, the
irradiation dose revealed decrease in the spikelet number
in all the five wheat varietics.

4.1.6 Number of effactive tillers per plant :

Number of effective tillers is: also an irmorsant
character influencing yiecld in wheat. In general profuse
tillering is desirable for irrigatod wheast, while less
number of tillers is desirable for rainfecd wheat, as there
will be more requirement of water for profused tillering.

Varietal differences :

The five varieties revealed significant number of
tillers per plant. Hindi=62 indlicoted significantly highest
number of tillers/plant (15.59). T he wvarieties Ajantha
and C«306 were at par with {Hindi-62, NIMLel exhibited
significantly lowost number of tillers (190.8)) which
was statistically inferlor.

Effect of doses :

Irradiation with different doses was significant.
The number o £ tillers were lowest in control and highest
in the 30 KR doses in all the five varieties, The number
of tillers for 10 KR and 20 KR treatment were st per with
30 KR dose, The d#owest number of tillers exhibited in
control which was statistically inferior.



Table 8 Lffect of irradiation on five vurieties of wheat on
yield compenants, in My generation,

Length of Number Nt;mber Grain 100
[

Treatmont main spike of yield/ gxain
(cm) spikelots groins/ plant  weight
earhead
Varicties ¢
Ajantha 933 17.%0 33,76 6.19 3,73
Hm2169 8.79 17.06 4.,03 7.00 4,21
NIl 6.64 15,23 36.68 6,19 3.87
Cm306 2.68 16.06 40,80 6.39 3.67
I’ma‘& 8087 l?.?s 39‘66 6.66 3.55
SH # 0,212 0,34 0,73 0,28 0.15
ct 0,55 0,94 2.3 0,79 0,42
Doses @
Control 8.59 i17.11 39.,6) 6.6% 3.85
10 KR 8.48 16.38 38,41 6,57 3.5
20 Kd 7.88 16.20 37.6% 6.40 3.60
30 K& 7 .45 15.69 37,30 6.22 3.93
SE + 0.12 0.30 0,65 0,29 0.13
CbL 0.52 0.84 l.82 6 0.37
Voricty x dose ¢
Ajantha control 9.46 17.43 38,13 6.25 3.80
10 KR 9.50 16.46 30.20 6.47 3.63
20 KR 8.63 16.20 37,13 5.92 3.56
30 KA 8,03 16,93 33,60 6.12 3.92
1D=2189 control 9,30 17,953 32,73 T.26 4,20
10 K2 8.80 17.00 41,26 6.77 4.14
20 K3 7.96 16,89 41,73 6.90 4,04
33 Ka 7.50 15.86 35,40 6.8% 4,38
NIMI=l control 6.83 15,66 3%.66 6.21 3.86
10 KR 8.40 15,93 33,33 6.12 3.13
20 Ka 6.33 14.66 36.93 6.2 3,50
30 KR 5,10 14,00 32,80 6.27 3.8
C"’SM control 9.13 l7.13 42013 6.62 3,75
10 KA 8,76 16.93 41.06 6.59 3.56
20 K& 8.76 16,20 .04 5,70 3.59
30 KR 8,06 15,00 40,60 6.70 3.7%
Hindiw62 control 8.23 17.80 42.40 7T.14 3,55
10 Kd 8-96 l7.73 37 5‘20 6-89 3039
30 KR 8.00 16,66 40,00 6.7 3.68
SE & Q.42 0.68 1,47 0,57 0.30

cb 1.17 1.89 4.07 1,38 s



Interaction cffoct :

The interaction ¢ffect was significant. The -
tillers were highest in the 30 KR dose and louest in
control in all the five varieties, (lowever, tho tillors
number per slont in 30 KR dose was stotisticallv ot per
with control in all the varicties except indi-62. The
highest number of tillers were recorded in 30 K3 dose of
Hindi=62 (18.83) which was statistiecally supexrior over
other vorieties, The lowest tiller number (8.40) was
exhibited in NIfii=l of control. In general, the mutagen
dose revealed increase in the tiller number per nlant

in all five varieties.

4.1.7 Days to physiological maturity :
The parameter days to physioloagical matusity from

the date of sowding is considercd, Early varicetles of
wheat for rainfed conditlons will prove advantageous as
these c¢an escape the drought, generally occuring in lator
part of rabi scason, as it escape from the insect pest und

diseases, octc.

varietal differences :

The effect of gamma ray doses was non-significant,
The late maturity was noticed in 30 Ki dose (127.93 days)
and earlines in meturity was found in control. In general,
lateness in maturity in sll varieties Increased \.ith

incroasing dose of mutsgen.



49

Interaction effect :

The variety x dose intraction was non~significont,
The e.rly maturity was recorded in the control and late
(highest) days to maturity was in 30 KR dose in sll
varieties, liowever, the days to maturity in 30 KR dose
was staotistically at per with control in all varieties
oxcept {indi=62, The cdays to msturldty in [lindi=62. The
days to maturity in {Hindi«62 with 30 KR dose was highest
(143.66) than other treatments. These results revealed
increase in the days to physiolegical maturity toards

lateness with increasing outagen doses.

4.1.8 Number of grains per main soike :

The numboer of grains per main spike is an imoortant
character influencing the grain yield. To get greater
numbor of grains por spike without loosing the average
grain weight, will add towards higher yielas.

Varietal difference :

The five vorieties roveoled significant differences
for numbor of grains per spike. The data revcoled that
(Table 8) variety FD»2189 (41.03) had highest gruin
nurbers, The variety C=306 ond 1iindi=62 were at par with
H=2189 which had grain numbers 40,80 and 39,66 rospoctively.
The lowest grain number was exhibited by NIMLel (36.68)
varlety.
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Effect of doses :

The effect of gamma ray doses vas also significant.
The grain numbers per main spike were highest for control
and was at par with 10 KR dose, Tho number of grains per
maln spike were significantly reduced in 20 KA treatment
than control. The dose of 30 KR ex~hibited significontly
lowest (37.30) number of grains per main spike. Tho results
revealed reduction in number of groins cdue to incraease in

the dose of mutagen.

Intoraction effects

The varlety x dose intoraction was also significant,
The number of grains was highest in the control and lauest
in 30 KR dose. However, number of gralns per main spike
in 30 KR dose was stotistically at par with control in four
variecties, NIML=-1 with 30 KR dose was stotlstlcally lowest
{30.80) than other treatments. Hlgher doses of gamma rays
reduced the number of grains per plant in all the varietios.

4.1.9 100 grain weight (qms) 3

100 grain weight is on important character which
influences tho yieldiny ability. The results revealed
significant varletal differences,

Varietal differences :

100 grain weight was recorded highest in HD=2189
(4,21 gm) which was significantly superior over other
treatments, while NIMLel varlety was statistically ot per
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with iD=2189, Least 100 grain welght was found in
Hindi=62 (3.55 gm) which was statistically inferior.

Effect of coses

The effect of different doses of gamma Xays vas
also significant, The highost grain wvelght was observed
in 30 KR dose (3.93 gm) and was at par with control and\
20 KR treatment, The dose of 10 KR exhibited significantly
lowost (3.55 gm) 100 grain weight. The resul-s revsaled\
reduction in 100 grain weéight at lower doses while .increasx‘!d
at higher doses (like 30 KR), "

Interaction effects 3 "‘&.
The dose x varlety interaction was non=significant.

The dose 10 KR and 20 KR exhibited lowest 100 graln weight

in all the varieties, The weight of 100 grsins wore slightly

increased in 30 KR dose., The doses of 10 Kl and 20 KA

reduced the weight of 100 grains while the higher dose

like 30 KR increased the 100 grain welght in all five

varietics.

4,1.10 Grain yield per plant (in gms) :

Grain yleld is the most important choractor and
ultimate elm of the breedor 1s to improve thi: by knowing
various stotistical paremeters, as it is complex characters
and influenced by number of other characters.



Table 4 ANOVA for the offect of lcradiation on four
quantitative characters in M, generatlon.

Source: df Plant height ?i% l‘);ys "ggiggxs/
_ % OWoring paturity plant
Replications 2 373,44 4,69 130,2 2,25
Treatmonts 19 289,73 429,85 977.63 3.1%
Varieties 4 112,53  2009.4%F  3857.100% 2,4
Doses 3 942.18 33.30 368,93 4.55
VXD 12 185,69 2,45 169,96 3.8
Error 38 161,33 2.54 170,18 1,40

L -~ b

* p= 0,068, **p=0,0L

Table 5 ANOVA for cffoct of irradiation on yield componants.

——

Graih
Length of Number Number 100
Sources df main of of grains/ Yigég/ grain
spike spikelets eaphead P weight

.

Replications 2 8.88 20,80 21,18 0.87 0.18
Treatments 19 4.7 8.2) 51.5% 1.76 .40
Varieties 4 16.2¥% 1l.6» 93.0% 3.09 0.7
Doses 3 2.8 4,51 34.18 3.67 0,33
VXD 12  1.40 4,85 41,38 0.84 0,31
Ecror as 1,21 8.25 41,88 1,38 0,39

* p= 0,09, * p=0,0L
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rictal diffcorence @

The significant differences were found for grain
yield., w2189 varicty (7.07) significantly suncrior
over Ajantha (6.15) ond NIMLel (6.19) while grsin yield
of C=306 and Hindi=62 were at par with HP-2189,

Effect of doses

Non=slgnificant differences oxhibited within
different doses of irradiution. T he grain yleld in
control was highest (6.65 gm), while lowest groin yleld
was exhibited in 30 KR dose (6.22 gm). Those results
revealed reduction in arain yleld duc to increase in
the dose of mutagen.

mﬁeracggg eff ects

Data presented in the (Toble 8) revealed that
variety x cose Interaction was non-significant. The
grain yield per plant was highest in control (except njontha).
Among the doses of irradiatlion 10 KR exhiblted highost
grain yicld per plant for the variety Ajantha. The lowvest
grain yleld per plant was obscrved for 20 KR dose. Tho
30 KR dose displayod at par grain yleld ss compared to the
control. Those resulis revealed differential response of
vheat genotypes to irradiation doses. In general, the
20 KR dose of gomma rays oxhibited rcduction in the grain
yield than 30 KR dosos in all the varieties,
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4.1.11 Chimeras for double spike chargcter o

Chimeras for double spike character vere screcned
and isolated in M; generation, which was induced due to
gamma rays. Three chimera’s for double spike character
were found in different varieties os under, (i) iD=2189
with 30 KR dose which had branched spikelets. (ii) Sceond
was observed in NIMiel variety for 30 KR dose, In this
peculiar chimera, there were two spikes due to bifurcation
of peduncle, This bifurcation was from the base of spike.
(111) Third double spike wss observed in C=-306 in 30 KR
dose which had long branched peduncle and possessed
Spikelets. All these three plants were dwarf,

The inheritance study suggested that the character
was not heritable and may have arisen as a radiomorphs

in these three varieties.

4,2 Studies in Mo generatjon :
4.2.1 pMutations for plant helaht

4.2.1,) pwarf mutonts :

Mutants having varying degree for duarfneuss uwere
observed, Dworfs statured plants possessing less height
of 8 to 16 cm or 20 to 30% reduction in height were isolated.
Such mutants were found in HD-2189 30 KR which had 40 em
plant height, Ajantha 30 K1 exhibited 45 cm plant height.
Ajantha being tall and subjected to lodging, it is dosirable
to isolate dworf statured plants from this voriety.
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4.2.1.2 Ta)l mutonts ¢

Iutants having more height by 8 to 16 ¢m or more
than rospective control were ohserved. PMost of the
mtants were isolated from 20 KR and 30 KR doses for
Ajantha possessing plant height of 99 ¢m ond 98 ¢em
respectively. Similorly in vorliety Nillel for 30 KR
doses plonts upto 97 ¢m and in C=306 upto 94 cm and in
Hindi-62 upto 9%cm plant height woroe isoloted and
harvested separately.

4,222 a ffecting mat ]

4,2.2,1 Eﬁf&! mtaﬂﬁ H

In recont years for achiving 100% cropping intensity
it is cssential to fit wheat in sequence cropping for Aabi
season., Hence it is necessary to head early maturting
and adjusting to short winter season. These mutants irere
matured carlisr by 4=10 days thoan their respective control.
In Ajantha by 4 days end NIMi=l 20 KR by 6 days and in
52189 by 8 days.

4.2,2.2 igte sutants 3

Late mutants are those mutants which matured loter
by 4=10 days than their respective controls. Lote mutants
occurs speclally in Hindi-62 20 KA by 5 days, Hindi-62
30 K& by 10 days and C=-306 30 KR by 10 days.

4.2.2,3 Early snd duarf mutants @

These mutants were less in height and matured
earllar than their respective contraols. Such type of rutants
were noticed in varietios viz., and Nill=l, for 30 KR doses,
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8.2.,2.4 Early and tsll mutants s

These were &srliar in maturity and were taller than
thetr respective controls. Such type of mutants were
observed in Ajantha 20 KR, C=-306 30 Ki, wheat vaorieties.

4.,2.3 Mutations affecting ear characters s

4.2.3.1 Tip sterdlity mutonts :

Mutants having sterilc splkelets ot the tip of the
ear are termed as tip sterility mutanis. Such type of
matants were isolated from H«-2189 30 KR,

4,2.3.2 Elongated ear

These are interesting mutants anu also economical.
In these mutants length of spike has been increased, these
were found in NIMlel 30 KA and C«306 30 KA.

402.3.3 %;d Qﬂd Q%@E&Eﬁd eér t

In this mutonts length of main spike was increased
than their controls, the size of spikclots was also increased
and having bold grains. Such peculiar mutants were found
in Ajanthe 30 Ka., These are also desirable and economical
mtants,

4.2.3.4 Double spikelet mutagts :

Such chimera was found in i, generation also. In
these mutants two spikelets was observed in 30 KR of C-306
variety.

4.2,4 Biometrical observations ¢

The observations were recorded like M) generation.



Table 9 Effect of irradlation on five variceties of wheat
in M, generation.

SO% Plant Lenght of Number of
Treatment flowering  height  earhead spikelots
Varieties
antha 48.00 T5.50 7.98 3.7y
1D=2189 62,58 T72.95 7.64 13.63
C=306 69,41 78.41 7.21 15.29
SE & 0,46 . 3,88 0.31 0.82
CD 1.27 NS 0.88 2,29
Doses 3
Control 64.46 63.57 ' 6.34 12,57
10 KR 65,93 78.0% 6,97 13.84
20 KR 66.53 792.13 7.34 14,43
30 K} 68,06 80,65 7.13 15.19
SE & 0.41 3,45 0.28 0.74
CD lIM 9.63 3076 2|m
Vorjety x dge H
Ajontha control 46,66 65,73 6.46 11,33
10 KR 45,00 73.13 7.80 12.33
20 KR 48.33 80.46 8.16 15.26
30 K] 49,00 77.66 8.13 1%.93
H«=2189 control 61,66 58,73 7.56 12,40
10 KR 62,33 77.53 7 .46 13,80
20 KR 63,00 82,06 8.10 13.60
30 KR 63.33 83.46 7.46 14,73
NIMI~1l control 64,00 60,93 4.86 10,33
10 R’ 67.00 78,26 4,53 13.33
20 KR 67.33 78,80 4,80 13.40
30 K 71.00 83.53 5,36 13.46
C»306 control 68.00 70.40 %.20 14,96
10 K] 69.00 81.20 8.03 15,16
20 KR 70,00 79.00 8.10 15.26
30 K’ 77.66 83,00 7.53 15.90
Hindi«62 control 82,00 820% 7.60 13.93
0 KR 83,33 82.13 7.03 14,60
20 K& 84.00 75,33 7.36 14,66
a0 KR 86,00 80.53 7.16 15,93
SE & 0.92 T.77 0,63 1.69

Ch 2,955 21,95 1.76 4,59
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4.2.4.1 Plant heiaht ‘in cm) ¢
Varietal difference :

The varietles ruvealed nonwsignificant differences,
for plont height. GC=306 indicsted highest plant height
(78.26 cm) followed by Hindi=62. The shortest plant
helght was observed in NIMl=l (71,63 cm).

gffect of dﬁes 2

The doses of gamma rays cxhibited significant
difference, Tho plant helght in control was lowest (63.57 cm).
The plant height in 30 K dose exhibited highest (80.65 cm)
which was significantly superior over control and were at
por with 10 K& and 20 KR doses, The contral rovealed
significontly lowest plant height. The results revesled
increased in the plant height due to increased in the
doses of mutagen.

Intexaction effects :

There was significant results boetween the vardety x
dose interaction. The highest plant helght was found in
20 KR dose., However, the plant helght in control dosc was
statistically at por with 30 KR, in all the varieties except
H«2189 and NIMLel, The plant height in <2189 with
control was statistically lowest (38,.73) thcn other treatmonts.
The 10 KR, 20 KR doses was at par with 30 KR dose. 1In
general, the mutagen dese revealed increase in the plant
height in all the five veriecties,
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4.2.4,2 30 percent flowering (in days) :

Varictal differences

The five varieties revealed significant diffcrences
for 50 percent flowering. Larly floworing was noticed
in Ajantha (48 days) which was significantly iaferior over
other varieties, Uighest days to flowering inilcated by
iindi=62 (83.91 days) which was significantly superior

over other vsrieties,

Effect of doses :

The offect of gamma ray doses was signiflcant.
The highest days to flowering {lateness) was oxhibited in
30 KA dose (68.06 days) which was significantl/ superior
over other deoses. The control revealed significantly
lowest (64.46 days) days to flower or earliness, The
results rcvesled reduction in the lateness of llowering

days due to increase in the dose,

Interaction effect

Data presented in the (Table 9) revealed that
variety x dose interaction was significant. T higtest
floaering period was at 30 KR doses, and was a= par
with 20 KR doses in Ajanthg, D=2189 varlety. Rest of
all varieties are significant. The flowering period
was short in control of all the varieties. In general,
the mutagen dose rovealed increase the lateness of

flownering period as dose increased,
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4.2.4.3 Jength of maln spike ‘:ln gmz H
Varjetal difference :

The varicties revealed significant diffe-encoes for
length of main spike, The variocty 1D«2189 ind.cated
significantly highest length of ear (7.64 cm), while the
varieties Ajantha, Hindiw62, C~306 were at par with
HO=2189, The varicty NIMLel showed significantly short
length of main spike (4.88 cm) which was staticstically
inferior,

Effoct of doses

The was significant differences betwoen difforent
doses of mutogen. The length was (7.34 cm) highost in
20 Kt dose and was at par with 30 KR ond 10 3. The length
vias significantly reducod in control (6.34 cn). The results
exhibited Increase in the length of main spike vith

increoased dose of mutagen.

Interaction effects :

The rosults clearly indicated thot the wvaricty x
dose intoraction was significont, The length of moin spike
was highest in 30 KR, 20 Ki dose and lowest in centrol
in 311 varieties, However, the longth of moin spike in
30 KR in Ajantha and NIMI=)l were at psr with control, while
length was highest in 20 KR of [D=2189. Hindi-62 were st
par with control cxcept C=306,



Table 10 Effect of irradiation on five varieties of wheat
in Mo generation.

Number of Days to Number of Grain 130
Treatment tillers/ physiological grains/ yield/ grasin
plant maturity ear plant weight
Vardieties
Ajantha 9.66 93,25 36.33 6.91 3.65
[(P=2189 9.93 121.33 39.49 7.02 3.10
NIMLe) 10.21 119,91 32.92 5,93 3.63
Cw306 10.12 133.58 39.95 7.27 3.60
jindi=62 10.08 139.91 37.78 6.94 3.23
S5E & 0.34 3.76 1,86 J3.33 0.17
ch / 009‘4 10.43 5.17 0094 3047
Doses ://
Control 10.10 114.4 39.97 6.28 3.23
10 K’ 10,26 122,33 37.54 7.11 3.32
20 KR 10.47 124.33 39,34 6,50 3.56
30 KR 10.81 125,33 36.37 7.20 3.67
SE 0.30 3.36 1.67 0,30 0.1%
Cb 0.84 9.33 NS 0.84 0.42
Variety x Dose
Ajantha control 9.43 91,00 34.3 5.99 3,70
20 K’ 9,03 94.00 38.953 6,72 3.54
30 Kd 10,93 96,33 33.7 7.92 3.84
H=2189 control 8.76 118,33 38.63 6.73 2.54
10 KR 9.13 121,00 35.33 6.77 2.96
20 KR 9.20 132.00 42,93 6.84 3.49
30 KR 11.93 123,00 40,06 7.74 3.49
NIML=]1 control 9.8 92.66 27.06 5.93 3.17
10 K4 9.9 127.00 3l.4 5.86 3.54
20 K8’ 9.3 129.66 35.3 5.61 3,56
30 K] 9.36 130,33 32.13 6.34 3.64
C=306 control 10.2 131,00 39,53 7.22 2,66
10 KR 10.3 132,00 42,73 8.27 3.66
20 KR 9.46 135.00 45,00 6.63 3.42
30 R 10,53 136.33 42.93 6,95 3.49
10.00 140,00 36.93 7.07 3.93
29 KR 10.86 140,00 38.93 6.2 3.93
30 KR 10.39 140,66 37.93 T.42 3.97
SE & 0.68 7.93 3,73 0.67 0.34
Ch 1,89 20,87 NS 1.88 0.95
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The length of main spike in C«306 with 20 KR dose was
statistically superior (8.1 ¢m) over other treatments.
C=306 with control was statistically lowest (5.2 em)

than other varieties., Generally, the rutasgen cose
revealed increase in the length of earhead in all varleties
(see tgble 9).

4.2.4.4 Nunber of spikelets per main splke :

Varjetal difference :

The varietal differonces showed significont results.
C=306 indicated significantly highest spikelet number and
varicties Ajantha, [D«=2189, Hindi-62 were at pur with
C=306., The spikelet number of NIMiel was lowest (12.63).

Effect of dose :

The effect of gamma ray doses was also significant.
The number of spikelets in 30 KR was highest (15.19)
and was at par with 20 KR and 10 KR doses. The spikelet
number was significantly lowest in control (12.57). The
results revealed addition in number of spikclets due to

increase in the dose of irradiation.

Interaction effects :

The varlety x dose interaction was significant.
The number of spikelets was highest in 30 K3 and lowest
in control in all the varieties, Ilvever, the splkelet
nurmber in control was statistically at par with 30 K in
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all varioties except Ajantha. The spikelet number in
AJantha with control was statistically lowest (11.33)
than other treatments, These results exhibited mutagen
dose had increased spilkelet number with increasing doses
in 211 the five variecties,

4.2.4.5 Number of effective tillers per plants

Varietal differences :

There were statistically significant differences
among all the wheat varioties. Highest number of tillers
were showed by Hindi-62 (10.88) which was significantly
highest. The number of tillers of NIMiel and C-306 were
at par with Hindl-62, The Ajanths varicty hos significantly
lovest (9.66) tiller number p cr plant.

Effect of doses @

The effect of different doses of gamma rays on
number of tillers per plant was non significant. The
highest number of tillers was recorded im 30 KR doses in
all five varietles except NIMLe~l, In NIMLel with 10 Ki
dose highest tiller number was recorded, The lowest tiller

number were exhibited in control.

;ggerggt;gg effects :

According to data presentcd in (Table 9) revealed
that Interaction variety x dose was significont. The tiller
number was highoest in the 30 KR and lowest in control dose
in all five varieties. However, the tiller number in control



was statistically at par with 30 KR dose in NIML-l and
C=306 varicty. The highest tiller number wss recorded
in the 30 KR of Hindi-62 (13.39) which was significantly
superior over othor treatments, and lowost in HO=2189
control (8.76). In general, the mutagen dose revealed
Increase in the tiller number in all varieties,

#.2.4.5 Days_to physjoloagical maturity :

etal differonces :

The varietal difference was significant. Hindi=62
indicated significantly highest (139,91) days to maturity
followed by C=306 variety. The lowest days for maturity
was found in Ajantha variety (93.25) which was significantly
lowest than other varieties,

Effect of dose :

The effect of gamma ray doses was also significant.
The highest days to maturity was in 30 KR dose (125,33 days)
and was at par with 20 KR and 10 KR dose. The control
exhibited significantly lowest (144.40 days) days to
maturity. The results revealed that increased no. of days
for physiolegical maturity was due to increasing the doses
of mutagen.

Interaction effects

The interaction was also significant. The maturity
period was highest in the 30 K and lowest in the control
in all the varioties. However, doys to physilogical
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maturity in control was statistically at par with 30 K]
dose in all the varieties except NIMLe-l, The maturity
period in NIMIel with control was statistically lowest
(92.66) than other treatments. These results rovoaled
increase in the lateness in all five varietics due to

increased mutagenic doses,

4.2.4.6 Number of grains por car:
Varietal difference :

The varieties revealed significant differences.
Hindiw62 revealed significantly highest (93.93) number of
grains per car followed by HD=2189, The variecties C=306
and Ajantha were at por with Hindle62., The variety NIiiLel
showed significantly lowest number of grains per ear.

Effect of dose :

The effect of gamma ray doses was nonwsignificant.
The highest number of arains were recorded in 20 KR doses
vihile lowest in control. The uose 10 KR (lower dese)
resulted wore number of gralns per ear than control snd
30 K] dose also. These results revealed thust the number
of grains per ear can be increased with medium dose
(L. 20 KR) and lower dose (l.e. 10 K3Q,

Interaction effects :

The veriety x dose interaction was also nonwsignificant.
The number of grains per ear was highost in the 20 K& dese,
in 31l the five vorieties,



66

4,2.4,7 Gral eld per ant (1

Varietal difference :

The five varieties revealed significant yield
differences among the varieties, The variety C-306
indicated significantly highest grain yield (7.27 gm)
and was at per with HD=2189, Ajantha, Hindi-62. The
lowest grain yield (5.93) was noticed in NIML-l, which
was slgnificantly inferior with rest of all varietics,

Effect of doses :

The effect of different doses of gamma rays
was significant. The groin yield in 30 K& was highest
{7.28 om) and was at par with 10 KR and 20 KR coses, The
grain yield was significantly lowest (6.28 gm) in control.
These results revealed that increase in the dose mutagen
resulted addition in the grain yleld production.

Interaction effeéts

The variety x dose interaction was significant.
The grain yleld was highest in 30 K8 dose and lowest
in control in all the varieties, Iliowever, the grain yliecld
in control.was statistically at par with 30 KR in all the
varieties excopt Ajantha. The graln yield in Ajantha
with control was statistically lowest (5.99) gm) than other
treatments of Ajoentha. The effect of 20 KR was at par
with 30 KR dose, These results revealed additisn in grain
yield with incrdase in the doscs of mutagen.
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4,2.4,8 100 aqrain weight (in s

Yorietal difference @

The varietal difference found significent. The
variety AJantha indicated highest grain yleld (3,65 gm)
and over at par with NIMLel, C«306 and iHinci«62. The
lowest 100 grain weight was recorded by HD=2189 vcriety
which was statistically inferior.

Ihe effect of dose :

The effect of irradiation was alse significant.
The germination in 30 KR was highest (3.67) anc wes at par
with 20 K8 and 10 KR deses., The control exhibited
significantly lowest (3.23) 100 grasin weight. The results
revealed increase in the 100 grain weight duec to increase
in the dose of mutagen.

Interaction effects :

The variety x dose interaction displayed significont
gifferences, The test weight waes highost in the 30 Kt dose
and lowest in control in all the five varieties. From
(Table 10) it is clearly evident that the test weight in
control was statistically at par with 30 KR dose except
HD=2189 variety, The test weight in HD-2189 with centrol
was statistically lowest (2.54) than other treatments.

The effect of 20 KR was statistically similor as 30 KR,
In general, the irradiastion dose effect was beneficlial in
increasing the 100 grain welght in all the five vorioties,
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4,2.9 Qualitative analysis @
4.2,5.1 Protein :

Yarietal differences :

Varietal difference revealed significant differences
among varieties. C=306 indicated significantly highest
protein content (14.73%) followed by Hindl-62. The protein
content in the HD-2189 wes lowest (11,50%) among the other
varictlies which were statistidally inferior.

Ihe effect of doses :

The effect of gamma rays was significant. The
protein content in 30 KR was highest (14.70). The protein
content in the 20 KR dose was significantly reduced, The
dose of 10 KR also significantly reduced the protein
content, than 30 KR dose. The control exhibited
significantly lowest (13.70%) protein content. These
results revealed that protein content may increase due to

increase in the dose of mutagen.

Interaction effects :

The variety x dose interaction was also significant.
The protein percontage was highest in the 30 K3 dose and
lowest in 10 KR dose in all five wheat varieties, ilb..ever,
the protein content in 10 KR dose was statistically at par
with 30 KR dose in all ihe varieties except Hindi-62,
However, Hindi-52 with 10 K] exhibited statistically lowest
protein content (13.85%) than other doses., The effect of
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20 KR dose in Hindi-62 doses of nutagen (like 19 Ki)
decreased the protein percentage. There results clearly
indicated that in very few cases due to increase in dose

of mutagen, protein content may be increased.

4.2,5.2 Gluten :
Varietsl difference

There ware statisticslly significant cdifferences
among varicties, The highest gluten content was obscrved
in the variety Hindi-62 (13.453) followed by C~306.
Significontly lowest gluten content (11.69:) was in rb=2139,
which wos statistically inferior than other varieties,

The effect of doses :

The effect of gamma ray vias nonesignificant. The
gluten content was highest in the 30 KR end loiest in
control in all varieties. T he dose of 10 K. revealed
increase in the gluten content than contreol in all wvariotics.
The 20 KR dose was ldke 10 K1 only 30 KR dose was found
highest gluten content in all varieties,

Interaction effects :

Yapliety x dose interaction was significant. The
gluten content was highest in the 30 KR doses and lowest
in control in oll five varieties, towever, gluten convont
in control wgs stotistically at par with control in all
the verieties excopt NIMiml, The gluten content in NI{lel
control was siatistically lowest (11.99) thon other cosoo.



Table 11 Effect of irrsdistion on five varieties of wheat
on quality characters in ¥y generation.

Prot;i.n GlutenI Sedemen~ pelshanke Lysine Ash
Treatment % (gm) 52}3:" value (am) %
- (ml) {min.) _
Varietjes @
Ajantha 13094 12.46 24045 107.83 2059 1.62
1'1202189 11.50 11.69 23025 102.41 2.43 1051
NZNi-) 13.8% 12,79 24.85 107,66 2,41 1.64
C=306 14,73 13.2% 25.14 127.08 2.48 1,82
Hindi-62 13,89 13.45 25,15 121,00 2.4% 1,82
SE & o.12 0.14 0.29 0.79 0,015 0.017
cb 0.33 0.39 0.80 2,21 0,042 0.049
Doges 3
Control 13,70 12.70 24,67 114,28 2,41 1.69
10 KR 13,51 12,52 24.46 111.40 2,46 1.68
20 KR 13.42 12.79 24.28 112,93 2.4¢ 1.67
30 KR 14,70 12,85 24.86 114,48 2,49 1,67
SE & 0,10 0,12 0.26 D.71 0,013
(03] 0.30 NS NS 1.98 N NS

!ar;egz x Dose ¢

Ajantha control 13.81 12.38 24.40 109,66 2.3 1.6
10 Ka 13,97 12,52 24,16 108,76 2,61 1.6%

20 Ka 13.89 13.00 24,33 106,66 2.60 1.58
30 KR 14,08 12,96 24,93 109,00 2,60 1,60
3‘D~2189 contml l1057 ll 055 22 073 10‘.66 2 0‘3 l .56
10 KR ll.44 1l1.49 23.50 103,00 2,44 1.47
20 K 11.43 1l1.79 23.40 101,33 2.44 1,50
30 K’ 11,58 11,95 23,36 103,76 2.48 1,52
NiMl=-l control 13.82 11.99 25.36 110.66 2,40 1.66
10 iR 13.78 12.05 25,13 104,00 2.42 1.59
20 KR 13.8% 12,92 24,16 110,00 2,41 1.69
30 K& 14,20 13.61 24,73 110,00 2.44 1,63
C=306 control 15,10 13,20 25.70 128,33 2.42 1,76
10 Kr 14.954 13.48 24,73 125,33 2,52 1.88
20 KR 14.27 12,93 24.06 127.33 2.47 1l1l.81
30 KR 15.00 13.40 25.96 127.38 2,53 1.84
Hindi~62control 14 » 19 13 040 25 . 16 -‘-25 - 66 2 . 45 3 . 85
10 K’ i3.8% 13.74 24,70 118.00 2,44 1,83
20 KR 13,65 13,39 25,43 119,33 2.45% 1.79
30 KR 14,80 13.95 25,33 121.00 2.48 1.87
SE + 0.24  0.28 0.58 1,59 0,030 0,016

"t 0.67 0.78 l.61 4.42 0,084 0.044
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The effect of the 20 KA dose was significontly increased
the gluten content. The dose of 30 KR was found highest.

4.2,5.3 Sedementation value :
Varictal difference @

The varlietal difference was significont. The
highest sedementation value was observed for Hndi=62
(25.19) and was at par with Ce306, NIMLl, Ajantha
varieties., The variety HD-2189 has recorded lowest
(23,25) sedementation value,

Effect of doses @

The mutagen doses revealed nonesignificant differences,
The highest sedcmentation value was found (24.36) for 30 K4

dose, The sedementation value was reduced in 1O KR dose.

Interaction effects :

According to the data presented in (Table ll) revealed
that variety x dose was not significant., The sedementation
value was highest in the 30 KR dose than contrsl in all
varieties except NIMIel, NIML=l exhibited the sedem-ntotion
value lower than the control. The dose recored the lowest

sedementation value,

4,2.5,4 Pelshenke value :
Varietal difference :

Pelshenke value shows significant varietal
differences within all varicties, Highest pelshenko valuc
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displayed by the variety C«306 (127.08) followed by
Hindi=62, Ajontha and NIMLel, The variety H)=2189 has
significently lowest (102.41) pelshenke time or value,

Effect of doses @

The mutagen dose revealed significant results
between pleshenke value. The pelshenke value was highest
in the 30 KA cose than 10 KR dose, however it was at par
with 20 KR ana control.

Interaction effects :

Tho variety x cose interaction was significant.

The pelshenke value was highest in the control and lowest
in 10 KA doses in all varioties. However, the pelshenke
value of 30 KR dose was statistically at par with control
in all variectios except NIMie)l and Hindi-=62. The pelshenke
value in D«-2189 with 20 K1 dose was statistically lowest
(101.33 min) then other treatments, These results revealed
differentisl response of wheat genotypes to irradiustion
dosas, In general, the mutagen cose revealed decreas in

pelshenke value at lower doses (10 K and 20 K3 doses).

4.2.5.5 Lys=ine ¢
Varietal difference :

The varictal difference was significant., The variety
Ajantha indicsted significantly highost lysine content
(2.59 gm) which was statistically superior over other
varieties, The lowest lysinc content was noticed in NIil.Lel
which was statistically inferior.
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Effect of doses @

The effect of different doses of gammo was also
significant. The lysine was highest in 30 Ki (2,49 gm)
and at par with 10 KR and 20 KR doses. The lysine content
was statistically lowest (2.41 gm) in control. These
results revealcd the lysine content may be increased due
to mutagen effects. These studies noed further vigourous

testing.
interaction effects :

Variety x Cose interaction was significant. The
lysine content in the 30 KR dose was highest. Howevor,
the lysine coptent in all the varieties except C«306 was
similar to thaet of conkrol. In the varioty, C=306 the
30 KR dose the lysine percentage was ,2.53 .

4.2.5.6 ash conteggl" :

Varietal difference :

The highest ash contont was recorded in MHindi-62
(1.823) which was significantly superior over —est of all
vorieties except C»306. The least ash perccntage was
recorded in H)=-2189 which was significantly inferior amongst

rest of varaietics,
Effect of doses :

The offect of gomma ray doses was nonw=signifilcant,
The ash per cent was highest in thc control snl lowest in
20 K and 30 K2 doscs. The 10 K and control was
statisticolly at par with 30 K3 dose level.
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Interaction effects :
According to the data presented in (Tsble 1l1)

revealed varlety x dose interaction was also significant.
The ash was highest in th 30 KR doses and lowest in the
control for all the varieties, I(Highest ash percentage was
recorded for 30 KR dose of Hindi-62 (1.87%) and lowest ash
% was recorded in #2189 0 K3 (1,464).

4,3 Genotypic Phenotypic variations :
4,3,1 M, _generation :

In the quantitive characters, amount of variation
is measupred and cxpressed as the variances. Genotypic
variation is the amount of fixable index from one genergtion
to the next generation, whercas phenotypic voriation does
give a true account of tho variation, which is fixable in
succeeding years of generation. The environmental variotion
varies from one place to othor and as such cannot be fixed
up. Thoe genetic co=effecient of variation has been useful
in measuring the range of genetic varlability simultaneously
provides a basis to compare the genetic variability in the
quantitative characters. In order to find out an index
of total and fixaoble variation present in different
yuantitetive characters, phenotypic and genotypic co=-efficients
of variation are estimated by using the formula given by
Burton (1952). Tho results with various estimates like
Range, Mean SE &, GBV, ICV, Heritability (Broad sense),
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genetic advance, expected genetic advance gre
presented in tables for Ajantha, HU=-2189, NIMl=l, C=306

and Hindi=-62 in two successive generations M, and My
generations for different characters., The genotypic and
phenotypic coefficients of variations of different characters

are graphically represented in (Figures & ).

4,3.1.1 Ajantha variety @

In general, values for phenotypic variztions were
higher than the genotypic values in all the characters
StUdied .

The character, germination percentage was from 59.07
to 82,95 percent with average of 79,09% # 4.80 percent.
T he values of phenotypic variance for this character was
greater than the genotypic variance. The phenotypic
comefiicient of variabllity was 13.46 and genotypic was
7.66., The lerger variotion strogly suggests that the
selection for this character on the basis of phenotypic
value will not prove better in successive gencration. 23lange
of variation for days to 50 percent flowering was from
46.33 to 55.33 and mean 49,54 + 2,85 days. In this charecter,
also phenotypic variance was greater than genotyplc variance,
The values for phenotypic and genotypic co=efficient of
variability were 23,92 and 23.65 respectively. This incdicated
that whatever variability was observed for this chazacter

was much due to merits of genotypes.
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Range of varlation for the nurber of effective
tillers per plant was 12.86 to 17.06 and mean 14,851 + 5.13.
In this character also phenotypic variunce was greator
than genotypic variance, The valucs for phenotypic and
genotyple co= efficlent of variability were 14.44 and 10.45
respectively. Further selection for this character will

not prove advantageous,

Grain ylcld per plant is of great lmportance ranged
from 5.92 gm to 6.47 gm, with mean value of 6.43 #+ 0.57 gm.
The environmental variance was greater than the genotypic
component of varionce, This indicates that yicld was much
influenced by environmental factors. The phenotyplc and
genotypic coefficlents of variation were 1.03 and 0.05

respectively,

Range of variation for 100 grain weight w~as from
3.66 to 4,2) gm with average mean of 3,76 ¥ 0,15, This
character showed greater phenotypic varisnce than genotypic
variance, The genctic coefficlent of variabllity was
0.02 while phenotypic coefficient of variability was 9,030,
Further selection for this character will not prove

advantageous,

4.3.1.2 [=»2189 varicty

In general, there were rore phenotyplc variances

than genotypic voriasnces for the characters studied.
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The character germination percentage has shown
variation range from 63.36 to 80,92 percentage with average
mean of 75,13 percentage + 4,80, The values of phenotypic
variance was greater than genotypic variance, The phenotypic
coefficient of variability was 13.46 and genotyple 7.66.

Range of variation for days to 50 percent flowering
was from 63 to 79 days and mean 67.08 + 2,80 days. This
character also showed greater phenotypic variance. The
phenotypic coefficient of variability was 140.47 and
genotyplc 137.30,

Renge of variation for the character nutsber of
effective tillers per plant was 11,76 to L2.60 and mean
12.30 + 1,85, The phenotypic variance was greater than
agenotyplc variance, The values of phenotypic and genotypic
coefficient of variability were 28.83 and 12,32 respectively.

Further selection will not prove advantegeous,.

Grain yield ranged from 6,77 to 7.42 gm with avorage
mean value of 7,07 + 1,98 gme The phenotyplc variance
was greatest than genotyplce variance, much influenced by
environmental factors, The phenotypic and genotyplc
coefficient of variability were 0.05 and 1.03 respectively.

The charscter 100 grain welght ranged from 4.04 to
4.38 gms with average mean 4.21 + 0.83 gms. The phenotypic
variance was greater than genotypic variance, This particular
character was also much influenced by environmental faoctors,
The phenotypic coefficient of variability was 13.01 while
genotypic coefficient of variability was 3.35.
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4.3.1.3 NiMlel varioty s

In gencral, there were more phenotypic vaoriances

than genotypic variances for the characters stucied.

Range of wvariation for germination percentage has
shown variation ranges from 74.62 to 83,51 percent with
average mean of 80.22 + 4.90 percent. The valu=s of
phenotypic variance was greater than genotyple variance,
The phenotypic and genotypic coefficient of varisbilitles
wore 12,60 and 7.17 respectively.

The cheracter, days to 50 percent flowering was from
67.33 to 75,66 days, with an average mean of 70,67 & 1,32
days. The values of phenotypic ond genatypic cocfficients
of variation were 16,77 and 16.98 respectively,

The character, number of effective tillers por plant
has shown range from 8.40 to 11.68 with aversge mean of
12,35 4+ 1.,8%. The environmental variance was much larger
than genotyplic varisnce, The values for rhenotyplc and
genotypic coefficient of vurlability were 12.58 and 2,32

respectively.

Range of variation for 100 grain welght was from 3.13
to 3.89 gms with the mean value of 3,39 + 0.30. The
environmental component of variance was much greater than
tho genotyplc veriance and the velues fozr genotypic and
phenotyonic coefficient of voriabilities were 3,93 and 15.2%
respectively. This indicated that the variztion present
was greatly becuase of cnvironmental influence, and not 8ee

to genotyples.
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The charactor, grain yield per plant showed the
range of varistion from 6.0l to 6.25% gms with te moon value
of 6.15 + 0,57, The environmental components of variance
was larger than the genotypic varionce, while valucs for
genotypic and phenotypic coefficient of voriabilities were
3.63 and 16.50 respectively, This revealed that further
selection for this character is of no use as th> varlability

present was mostly becusse of environmental influence.

4.3.1.4 C=306 wariety :

In general, values for phenotypic coefficient of
variability were greater for all the character studied than
genotypic coofficient of voriability.

Range of variation for germinstion percentuge has
Bhewn variotion range from 61.29 to 82.40 percent with
average mean of 74,8l + 4,80 percent., The phenotypic
variance was greater than genotypic components of variance.
The genotypic ond phenotypic coefficient of vaoriobilities
were 7.69 and 13,51 respectively.

The character days to 50 percent flowering varied
from 69.66 to 81,00 days with the mean value of 74.29. +
1.02 days. The phenotypic varlance was greater than
genotypic components of variance, The genotyplc <nd
phenotyple coefficiont of veriabilities were nearly equal
l.e. 195.78 and 15,96 maspectively. This indicated that
whatever variability was observed for this cheracter was

much due to merits of genotypes.
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Number of effective tillors per plant showed mcan
value of 19.49 + 1.85 and range of variation from 12.40
to 14.46. 1In this charactoer slso phenotyplc variance was
gréater than genotypic vardance. The genotypic and
phenotypic coefficlents of variabilities were 11.24 and
26.29 respectively.

Range of variation for 100 grain weight varied from
5,70 to 6,62 gms with average mean of 6.3% + 0.05gms. The
phenotyplc veriance was much greater than the genotypic
variance, while values for genotypic and phenotynic
coefficients of variabilities were 6,09 and 27.6% respectively,
which indicated that selection for this charactor is not

possible as it was largely influonced by environment.

4.3.1.9 Variety ilindj=62

In general, there were greater values of phenotyplc
coefficient of variability than genotypic coefficlient of
vardiubility for the characters studied,

Germination percentage, showed mean value 78.69 +
4.80 percent and ragne of varistion from 71.29 to 82.77.
The value of phenotypic variance was greator than genotypic
variance, The genotypic and phenotypic coefficient of
variabilities were 7.31 and 12,84 respectively,

Range of variation for days to 50 percent flouering
varied from 70,00 days to 85,00 days with the mean value
of 73,75 + 1,02 days, The phenotypic variance was greotor
than genotypic components of variance. The genotypic and
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phenotyplc coefficient of variabilites were nearly equal
i.e. 15.46 and 15.64 respectively. This indicated that
wheatever variability was obscrved for this character, was
much due to merits of genotypes. Honce, sSelections for
this character on the basis of phenotypic value will hold
better in schicving genetic improvement.

Aange of variation for 50 percent flowering vas from
10,86 to 18.83 with aversge mean 14.29 + 1,89, Environmental
component of variance was more than genotypic verdance uith
the genotypic and phenotypic coefficient of varabilities
values were 10,61 and 24,82 respectively. This choracter
vill not respo nd togeledtion due to large environmcntal
influence.

Range of variation for 100 groin welght varicd from
3.39 to 3.68 gms with ihe mean value of 3,50 £ 0.30 gms.
T he phenotypic component of variance was greater than
genotypdc variance, The valuo for genotypic and phonotypic
coxfficient of vaoriability were 4,04 and 15.64 rospectivoly,
which indicated no szcope for furthcr selection as it was

more influenced by environment.

The character, grain ykeld per plant varied from
5.90 to 7.14 gms with the mean value of 6,66 & O.57 gms.
The environmental componont of variation was found to be
more than genotyplc components. The values for genotypic
and phenotypic coofficients of variabilitioes were 3,35
and 195,33 respectively. The improvement for the character

by slection is not possible,
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4.3.2 M, generation ¢
4.3.2.1 plantha yarjety o

Gensrally, there were more phenotypie variations
than genotypic for the characters studied.

The character, days to 30 porcent flowering ranged
from 46.86 to 49,0 days with average mean of 48 £ 0,92
days. The character B0 percent days to showed greater
phenotypic variance than genotypic varlance, which indicated
that this character was mostly influenced by environment
and selection will be of no use.

Plant height exhibited variability from 69,73 to
80.46 with mean value of 75,5 & 7,77 cm. The value of
phenotypic variance was more than genotypic variance. The
values of genotypic and phenotypic coefficient of variasbilities
wozre 12,98 and 13.08 respectively.

Range of variability for the number of effective
tillers per plant was from 9.03 to 10,93 with noan 9,66 &
D.68. In this character also phenotypic varlance was
greater than genotypic variances., The values for phenotypiec
and genotyplie coefficient of variability were 14,56 and
7.88 respectively.

100 grain welght showed variation 3,51 to 3.84 gm
with average mean 3.69 + 0.34 gm. In this chaoracter aiso

phenotypic variance was greater than other variances,

Tho values of genotypic and phenotypic coefficlients
were 3,46 and 16.71 respectively.
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The larger variation suggests that the selection on the
basis of phenotypic value will not be advantageous,

Grain yleld ranged from 5,72 to 7.92 gm with mean
6.8 & 0,67 gms In this character also, phenotypic variance
was greater than genotypic varisnce, The genotypic and
phenotypic coefficient of variability were 5,08 and 17.98
raospectively.

The quality characters like protein, lysine, glutes,
pelshenke value, sedementation valus etc. amount of variation
was measured and expresed as the variances.

Protein content showed range of variability from
13.8l t0 14.07 with mean 13.94 £ 0,24, The values of
phenotyplc and genotyplc coefficient of variabilities were
8.43 and 7.92 respectively.

Lysine content in this perticular wheat variety
Ajanthas also ranged from 2.56 to 2.60 with mean 2.99 + 0,030,
The phenotyplec variance was more than genotypic variance.

The valucs of genotypic and phenotypic coefficient of
variability were 2,34 and 3.09 respectively,

Gluten content has shown variation range from
11.52 to 13.00 gms. with mean 12,46 & 0.28 gm. The value
of phenotypic variance was more than genotypic variance,
The values of genotypic and phenotyplc coefficient of
varigbilities were 6.09 and 7.22 respectively.

Palshonke value exhibited variability from 106 to
109 min, with average 107,83 & 1.59 min. The value of
phenotypic variance was more than genotypie varisnce,
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The genotypic and phenotypic coefficients of variabilities
were 8,87 and 9.24 respectively.

Range of varistion for sedementation value from
24.16 to 24.93 nl with mean 24.45 + 0.98 ml. The genotypic
and phenotypic coefficients of vsriabilities were 2,53
and 4,83 respoctively.

4.3.2,2 =219 varjety 3

In general, there were more phenolypic variations
than genotypic variance for the ¢haracters studied,

The character, days to 50 percent flowering has
shown variation range from 61.66 to 63,33 days with mean
62.58 & 0,92 days, Genotypic and phenotypic coefficient
of variability were 19,07 and 19.23 respoactively,

Plant height exhibited average mean 72.95 + 7.77
om with variation range of 48,73 to 23,46 gm. The
environmental variance was less than phenotypic variance.
The phenotyple and genotypic coefficients of variabllity
were nearly equal i.e. 13.54 and 13.43 zospectively.
Honce, selection on the basis of phenotypic valuss would
definately lead towards effectiveness of sslection.

Range of variation for number of effective tillers
per plant were from 8,76 %o 11,93 wilth sverage mean 9.93
£ 0,68, The phenotypic varisnte was greater than genetic
varionce. The phenotypic and genotypic coefficlents of
varlability were 14.17 and 7.6 O respectively.
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The character 100 grain weight was fron 2.54 to
3.49 gms with 3.10 & 0,34 gm. The envirenmental component
of varlance was much greater than genotypic variance and
the values for genobyplc and phenotypic cocfficient of
variesbilitics were 4,08 and 19,67 respectively.

Grain yield exhibited the range of varlation from
$.73 to 7.74 gms with 7,02 & 0,67 gm. The environmental
components of variance was largef than the genotypic
voriance while values for genotypic and phenstypic
coefficient of vavriabilities were 4,93 and 17.44 respectively.

Protein content showed average meon 11.90 & 0.24
gn with variation from 11.44 to 11,98 gm. The phenotypic
variance was larger than the genotypliec variance. The
genotypic coefficient of variability was 9.60 while
phenotypic coefficient of variability was 10.25.

The cheracter lysine content had displayed variation
rnage from 2.41 to 2.43 gm with mean 2.43 ¢ 0.030 gm. The
values of genotypic <nd phenotypic coefficlent variabilities
were 2,%0 and 3,29 respcctively,

Gluten content exhibited variation range from
1,49 to 11.25 gm with mean 11,69 i 0,28 gm. The value
of phenotypic variance was more than genotypdc varlance,
The values of genotyplc and phenotyplc coefficient of
variasbilities were 6,45 and 7.69 respectively.

Pelshenke value showed average mean 102,41 + 1,39
min with 101.3 3 to 103,66 min. The genotypic variancs
was less than phenotypic variance,
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The value of phenotypie and genotypic coefficient of
variability were nearly oqual 1.¢. 9.73 and 9,32

rospoctively. This indicated that variastion for this characte»
was les§ influenced by environment, a5 such selection on

the basis ‘of phenotypic value would definitely lead

tovards effectiveness of selection,

Sedementation value has exhibited varlation range
from 22,73 to 23.50 ml with mean 23,25 & 0,58 ml. The
envigrymental variance was much greater than genotypic
variance, The phenotypic and genotyple coefficlents of
variabilities were 5,10 and 2,72 respectivel.

4!3'2.3 TN (< H

In general, therc were more phenotyple variation
than genotypic variance for the characters studied, for
NIML variety.

Range of varlation for days to 53 percent flowering
was from 64,00 to 71,00 days with mean 67.33 + Q.92 days,
This character showed slight difference between phenovypic
variance and genotyplc variance, Similarly the genotypic
and phenotypic coefficients of variabilities were neorly
equal i.e. 17.71 and 17,86 vrespectively. This indicatcd
that varistion for thls character was less, and whatever
variation present was less influenced by environmental,
as such selection on the basis of phenotypic values would
Jdefinately lead towards effectiveness of selection.
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The character, plant height exhiblited 71.63 #
7.77 em. and mean with variution range of 50,93 teo 83,53
cms. In this character, the phenotyplc variance was
greater than genotypic varionce, The values for phepotypic
and genotypic coefficlent of variabilitlies were 13.79 and
13,68 respoctively.

The number of effective tillors per plant ranged
from 9.36 to 11.90 with an average mean of 10,2 & 0.68.
The values for genotyplec and phenotypic coefficient of
variabilities were T7.45 and 13.78 rospectively,

100 grain weight ranged from 3.54 to 3.77 gms with
mean of 3.69 & 0.34 ame This character showed greater
phenotypic variance than genotypic varlionce., The genetic
coefficient of varlability was 3.48, while phenotyple
coefficient of variability was 16,80, Further selection
for this character will not prove advantageous,

Ronge of variation for grain yield per plant was
from 5,61 0 6.34 with mean 9,93 & 0,67 gme The envirenmeatal
variance was greater than the genstyplc component of
vorianee., This Indicates that yleld was mmch influenced by
onvirenmcntal faetors. The phenotypic and genotypie
coefficients of variation were 20,69 and 5.84 respectively.

Mrotein content exhibited variation range from 13.78
to 14,20 gm with mean 13,85 + 0.24 gm. The nhenotypic
variance wos greater than genotypic variance. The
phenotypdc coefficient of variation 8.31 and genotyplc
coefficients of variation 7.97.



The trait, lysine contont showed varlation range
from 2,40 to 2.42 gm with mean 2,41 & 0.030 gm. The
phenotypic variance was greater than genotypic variance.
The phenotyplc and genotypic coefficients of vaoriations
wese 3.31 and 2,52 respectively.

Gluten content varied from 11.80 to 13.61 gm with
mean 12,79 + 0,28 am. The phenotypic variance was grooter
than genotyplc variance, The genotypic and phenotypic
coefficients of variscvions were 5,90 and 7.03 respoctively.

Palshenke value varied from 106.66 to 110 minutes
with mean 107.66 + 1,59 min. The phenotypic variznce was
greater than genotypic variance, The genotypic and
phenotypic coefficients of vorlations were 8,89 and 9.29

respectively,

Range of variation for sedementation value was
from 24,86 to 25.36 nml with mean 24.85 & 0.53 ml. The
phenotypic variance was greater than genotyplc variance.
The genotypic and phenotypic coefficionts of vardastion
were 2,54 and 4,77 respectively.

4.3.2.4 C~306 wariety :

In general there were more phenotypic varliations
than genotypic variance for the characters studied for
C~306 variety.

Days to 50 percent flowering ranged from 68.0 to
77,60 days with mean 69,41 & 0,92 days., This charactcr
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showod greator phenotyple varianec than gonotypiec varicnce,
The genotypic and phenotypie coefficlont of woriabilities
were 17,18 and 17.34 respectively,

flant helght showed overzge mean 78.41 & 7.77 e
with varistion range of 70.40 to 83,06 cms Tle phenotyplc
varionce was greater then genotypic varlance, The
phenotypic and genotypic coofficients of varlicbilities
were 8,08 and 4,74 respectively.

The chaovecter nurbher of effective tillurs perx
plont exhibited 9.46 to 10,93 with average mean lU.12 3
0.68. The enviroamental comopnent of varlonce was much
graater than genotypic variance, The genotynic and
phenotypic coefficients of variabilities were 7,92 andi
13,90 respectively, which indicated no scope “or further
slection.

Range of variation for 100 graln welght was from
2449 to 3,66 gms with the mean value of 3.60 & 0.34 gm,
The environmcntal component of vadlance was much greater
than the genotyplec variance and the values for genotynic
and phenotypic coefficlient of variabilities ware 3,81 snd
13,94 respectively,

Grain yield par plant exhibited the range of
variastion from 6.63 to 8.27 gm with 3.60 & 0.24 gm., [he
environmental components of variance was largcr than the
genotypic variancg,while the values for phenstypie and
genobtyoic coefficiont of varlabilitles were 1.50 and 0,12
respectively.
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Protein content varied from 14,27 te 15.10 gm,
with aversge mcan 14.74 + 0.24 gm. The phenotypie
variance was greater than genotypic variance, The
phenotyple coefficlent of variation was 8,00 while
genotypic coefficients of voriation was 7.49,

Lysine content ranged from 2,42 to 2,%2 gm with
pean 2,48 & 0,030 gms The phenotypic varionce was
greater thon genotypic varisnce, The phenotypic and
genotypic coefficients of variations were 3,22 ond 2,499
respectivaly.

The tralt, gluten exhibited varistion r:nge from
12.40 ¢0 14.20 gm with average 13.25 & 0,28 gon. The
phenotyplc variance was greater than genotyplic variance.
The phenotypic and genotypic coefficlents of varistion
were 6,79 and 9,69 respectively.

Pelshenke value showod mean of 127.08 ¢ 1.99 min.
with varistion range of 125,33 to 128,33 min. The
genotypic variance was less than phenotyple varlance.
The genotypic coefficiont of variation was 2,5 and
phenotyplc coefficient of variation was 4,72,

Scdementation velue ramged from 24,08 to 29.96 ml
with mean 29.14 & 0,58 ml. The environmental components
of variance was greater than genotypic coefficlent while
genotypic and phenotyoic cosfficient of varlohilities
viere 2,51 and 4.72 respectively.
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4.3.2,9 Hindiw62 varfety 3

In general, values for phenotypic varictions were
higher than the genotypic values in all the ctaracter
studied,

The character, days to 50 perceent flowering, has
shown variztion range from 82,00 to 86.33 days, with
average mean of 83,91 + 0,92 days. The values of
phenotyplc variance for thle character was greater than
the genotyplic and environmental variance, The phenotynic
coefficient of variability was 14.34 and genotiypic was
14,21,

The plant height ranged from 70.53 to 82.06 cms
with mean value of 78,26 + 7.77 cm, The value of phenotypic
variznce was more than genotypic variance., Tho values of
phenotypic and genotypic coefficient variabilities were
nearly equal 1,e. 12.62 and 12,52 respectively., This
indicated that vorlation for this character was less and
whatever voristion present was lass influenced by
environment, as such selection on the basis of phenotyplc
value would definitely lead towards effectiveness of
slection.

Range of varistion for the number of tillers per
plant was from 10.00 to 12.33 and mean 10,87 + 0,68,
In this character the environmental variance was more thon
genotyplc variance, This indicated that, this character
was much influonced by environmental factors. The
genotyplc and phenotypic ceoefficients of variations were
7.00 and 12.94 respectively.
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The character, grain yleld per plant stowed the
range of variotion from 6.26 to 7.42 gm uith an average
mean 9.94 + 0,67 gm. The environmental components of
variance wos larger than the genotypic variance, while
values for phenotypic coefficient of variasbility 17.64,
and genotypic coefflicient of variability 4,99, this

reyvealed further selection is of no use,

The protein content exhibited range of variation
from 13.89 to 14.89 am with mean of 13.89 + 0.24 gm., The
phenotypic variance was greater than cnvironmental and
genotypic variance. The genotypie and phenctypic
coefficient of varigbility were 7.95 and 8.48 respectively.

Lysine reanged from 2.44 to 2.48 gm lOC grain of
protein with mean 2,45 + 0.030 gm. The phenotypic variance
was greater than genotypic variance, The phenotypic
ond genotyplc coefficlent of variabilities were 3.26 and
2.43 respectively,

The ronge of variation for gluten was 11,23 to 14.28
gm with mean 13.45 # 0.28 gm. The phénotypic variance was
greater than genotypic variance, while the genotypic and
phenotypic coefficlent of varisbilities were 8.6l and 6.69
respectively,

The trait polshenke value showed the range from
118,00 to 125.66 min, with mean 221 + 1.59 min. The
phenotypic variance was greater than genotyplc varianco.
The genotypic and phenotypic coefficient of variabilities
were 7.91 and 8,23 respectively.

£
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Sedepentation value exhibited mean 25.15 + 0.18 ml
with variation range of 24.70 to 25.43 ml. The environmental
component of variastion was more than genotypic variance,
while genotypic aond phenotypic cocfficient of varliabilitics,
were 2,51 and 4.72 respectively.

4.4 Heritability and genetic advance ¢

The concept of heritobility 1s useful, as it provides
a quantitative estimate of the relative importance of
heredity and environment in determining the exprossion of
a trait, which helps in planning an cfficient breeding
programme, Heritability is the measurement of transmiusion
of an attribute from generation to generation. It can be
in broasd sense or naerrow sens?., Heritability in broad
sense referred to the ratio of total genetic varisnce which
is made of additive and non=additive or opistatic effects
in genotic systems, controlling the charector, with the
total observed variance. !/hile in narrow sense it roffered
only to the ratio of additive or fixable genetic variconce
to total phenotypic variance, From breeders point of vio,
characters with high heritability are of great importance
than those which are influenced readjly by environmental
factors, as it enables to formulate the selection programme
on the phenotypic performance.

Heritability in broad sense and genetic advance
alongwith other estimates like Range, Mean, SE +, GGV,
PCV, for each important character of Ajantha, D=2189,



oot

L g

95 1
ao -+
86 -

751
70 1

1 a)
o

&

&

1

g
2

»
4“.’
.

RN
%

\!

e v
s:;, ot

AL

- b}
v

L. A

atdi v,

1

s 9

CHARACTERS

T Days o 6071 ﬂo-ﬂtﬁiﬂ;
T Plomt heght
T Nuwber of $illovs/ plont
Y- 100 dvaun sught

Y Gain yiedd [ plomt
2 Pvotem content

@ 2

H ;';_3;5‘?, K]
LY
3 a: ﬂ'lg

-

ON X AXIS icw: 5 percent

ON Y AXTS

— Gharynctexs

; ‘ l Heritability
l
‘ E‘:_,g ;! Genetic Advance

1
t
b
1
|

|

4
]
i

e

i)

ot TF eped T o X

e Y

Yo ST

]
.

Fiy. 6 HERITASILITY (‘.b'd%pad Sense) END GEN

i:auc ADVANCE m M2




105

NIMIel, C~306 and Hindi-862 are presented in ‘Tables.
Heritability and genctic advance in percent of moan of
different characters for Ajantha, HD=2189, NIMLel, C-306
and Hindi=62 are graphically shown in Fig.__§&6 .

4.4,1 14, generation ¢

It is revealed fram (Table 12) that germination
percentage and days to 50 percent flowering exhibited high
heritability 1.9, 32.40 and 97.74 respectively. [oderate
or modium heritability values for number of tillers per
plant and grain yield por plant were 18,28 and 22.0)
respcctively. UWhile low heritability ostimates for 10D
orain weight i.e. 6.66.

Expegtod genetic advance was high for days to 50
percent flowering (47.80 perecent), whilo lew genetic acvance
recorded for 100 grain wieght (1.79) percent variance,
while genotypic cocfficlient of variability waos 2.91 ond
phenotypic coeff;eient of variability wos 4.72, which
indicated that variation prosent was greatly becuase of

enwvironmental influcnce,

Moderate genetic advance showed by thet choracters
namaly orain yield per plant (7.43) percent, germinorion
percentage (8.87) percent, number of tillers per nlant
(9.06) percent.
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4+4.2 M, geonoration :

The quallity character viz., Pelshenke value,
protein content; Ash, Gluten content and lysine content
were recorced in My gencration only.

From (Table 17), it is cvident that the characters
plant height (98.37 percemt) days to 50 percent flawering
(98.24 porcent), Pelshenke value {92.29 percent), protein
content (87.76 perreent), Ash {78.94 percent), Gluton content
(70.37 percent), Lysine centent (57.8l1 percent)} exhibited
high heritability estimstes Moderate or medium heritability
estimates were recorded in Number of tillers per plant
(29.29 percent), Sedementation value (28.36 percent}. The
low heritability oxhibited in crain yleld per plant
(8.00 percent) and 100 grain weight (4.30 percent).

The character days €c 30 percent flowering (50.18
percent), plont height (26,42 pexcont) ond peishenke value
(17.81 porcent) showed high genetic advance, whils moderate
genetic advance exhibiteod in protein content {15.15 pecrcent),
ash (13.67 percent), Gluten (10.35 percent), number of
tillers per plant (8.69 percent).

Expected genetic advance was low lysine content
(3.62 percent), grain yield per plant {2.93 percent),
Sedementation value {2.80 psreent), and 100 grain weicht
{1.36).

sl
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CHAPTERV DISCUSSION

The wheat provides an important souree of food to
world and speelally to Indla. Among cereals wheat is
having specisl rank for enrich protein and its use in
bakery preducts. The concept of inducing mutations and
utilising them &n plant breeding was first suggested by
Hugo De Vries, to command the ordgin of mutstions, ond
thereby generate the allelic vorisbility upon which
recombination and selection could operate, to achleve
more speedily the goal of creating superior strains.
luller (1927) also expressed the hope that practical
breeders noed no longer be entirely st the mercy of
existing variability. The research on plant broeding
has now entcred dn various new goals. Such new peeds
together with the inecreased Rnowledge of manipulating the
mrtation process have led in rocent years to much greoater
sucass in getiing induced mutations of applicd value in
several crops.

The work on mutation breedingy in wheat reviewed
by Swaminathan (1969). Unlike the other methods of plont
breeding, such as explatation of heterosis, whore the
practical exploitation of the phenomencn has not been
handicapped by a lack of thc theorotical understanding of
the process itself, practical results in the fleld of
mtation breeding will be proportional to the growth in
our insight into the process of induction and recovery of
mutations,
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tutation breeding can reasonably be expested to
play a pivotal role in ovolution of new types of plant
asrchitecture combined with quality ond gquantitative
characters, The sources for quality traits are apparently
limited. The eoffect of irradistion on grain yield
difforcd among the varieties., A lorge increase in yield
was obtained. A large increase in yleld was obtained
after irradiagtion of two varieties Saratov 29 and Narodnaya
with lor doses. Large increase in the protein content in
the grain (2,37 percent), was observed after irradiation
with o dose of 4300 R and sowing in well manured soll,
The greatest increase in protein content under these
conditions was observed in Narodyana reported Chistova,
(1971,

Experiments dealing with induced mitations for
jmproving quality characters such as Gluten, Orotein,
Lysine, Sddementation value, etc, have been comparatively
few in crop plants, Mutants from ivradiation of dry seeds
of Bezostaya=l (awn less), Rannyaya 12 (Early 12) dironovka
808 with 10 Kl gamma and Xerays were selected by appearance
in the ¥, ond their stsbllized upto Mg gonerations wore
studied, The mutaonts of Bezostayawl had a2 protein concent
raning from 12,0 to 18,60 where the range in the initial
variety was 12,9 = 13,9, Similar improvements in gluten
content and particularly great improvement in gluten quality
of all three varicties were recorded. Among the rutants Bel,
44.8% of Mys and 33.7% of Mgs had a sedemuntation value
above 65 ml. (Gotseva gt al. 1971).
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The variety developed by mutation broeding shsrbati
sonora has more lysine per 100 grain of protein than the
present Sonora-64, (Swaminathan gt al. 196%).

.}  Effect of irradiation on M, deneration :

The study of germination in irzadiated sced gives
proliminary idea shout of deoses, Inhibition of germination
is taken as an indication of degree of radisensitivity and
damage caused mutagen (Gaul, 1958). In the present study,
gamma roy doses, significantly affected the germination
percentage. The germination in control was highest and it
was at par with 10 KR dose,

The germinstion was sicnificantly reduced in 20 KR
dose than contrel. The doze of 30 KR exhibited sianificontly
lowest (65,92%) germination percentage. The results rovealod
linear reduction in the germination with increase the uose
of gamma Pays. Muhommed (1965) and Goud (1967) also reported
decrease in germinstion with increased doses of gamma rays,

The variety x dose interaction was significant. The
results revealed differential response of wheat genatypes to
doses of mutagen, C=306 was more susceptible to highcor
doses than other four varieties. Kumar Singh (1974) reported
the maximum radlosensitivity cccurs at 20-30 KR gamma A-ray
trcatment,

Increasing dosos of mutagen revealed decrease in
plant height (cm) in all the varieties i.e. Ajantha, L=2189,
NIMlel, C»306, Hindi=62, The reduction in plaont height
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ranged from 19 cm in H0=2180 t0 26 cm in NIMIel at 30 KR
dose of gamma rays. Bozini et al. (1967) reported reduction
in plant helght due to treatments with X and gamma rogs,

Days to 50 percent flowering ranged 46.33 to 89,00
days among vorieties, Significont differences were noticed
botween varieties, doses asnd dose X interaction. Generaly
increasing doses of gamma of rays delayed 38 percent
‘£lewering. Variation for this character was greater in the
Hindi=62 followed by 2189, C«306, Ajantha and very low
variation found in NIMiel variety.

Yashivir et al. (197%) reported that heading time
and ‘flowering period increases towerds loteness in iy
and M, generation of whest (Iziticum sop.) after tresting
treatment of 10«40 KR of gamma rays.

Variation for number of effective tillers per plant
has shown slonificont cdifferences in all variotles with
all doses studied, Variation for thisz character was highest
in the Hindi=62 followed by fjantha, NIMlel, (D=2189, The
lowest tillers per plaont was observed in C-306., The dose
effect was also significant indicating higher the coses of
gamna rays, increased profuse tillering,

Denisov and Matgushenko (l970) abserved incressed
voriation for number of grains, length of the ear snd
effoctive tillering in the vaorieties viz., Mironovka 808,
iMironovk 264 and Balaya Tserkov 198 after irradiation with
gamma ray doses of 9, 1%, and 30 KA,
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They further concluded that the number of gralns per ear
increased by 30 percent, the length decreased by 25 percent,
effective tillering increased ond grain content of the

ear also incressed in i4; generation.

, The character length of main spike has shown
significant results, which indicated that selaction for thié
character is of nowige. Among vardeties the Ajantha vas
superior over other while, NIMi=l was found statistically
inferior. There was also significent differences for effect
of doses, Highest length of ear was observed in control

and at par with 10 KR dose but significantly reduced in

20 KR 3nd significently lowest length of ear was recorded
in 30 KR, These results revealed lincar reduction in the
length of ear with increqsed variety was more sucosptible
to higher doses than other four vorieties and maximum
radiosenstivity occurs at 20=30 KR of gamma ray treatment.

Yashvir ot al, (1975) also reported that in the
Jriticum sestivum the sesds were treated with 10-40 KR gamma
rays showed reduced ear length. Varishle wos length and
ownlessness segregation,

Variation for number of spikelets per spike has
exhibited significant differcnces in all the varieties studied,
The variety Hindi-62 possessed highest spikelet nuumber within
the ear followed by Ajantha, NIMIel, These two varieties
beared short ear length and low spikelet number per spike,
and were also statistically inferior with others.
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The offect of doses was also significant in control vith
highest spikelet numbor and at psr with 10 K3, The
intoraction betwoen doses X vorieties revealed different
response of treatments to varlous doses of gamma Tays.
The variety C«306 was found more succeptible to gamra ray
dose for number of spikelets por snike,

Domtni (1968) observed spikelet fertility and grain
germination decroased with inereasing dose rate in My
generation aftor 60 cobalt source treatment.

In the present studies, the character nuober of
graing per main spike has shown significant difference faor
different varieties., D-2189 varlety has given highest
number of grains por earhead followed by C«306 varlety
while sionificantly lowest grain number was recorvded in
NIMi=l, The number of grains in control was highest and
at par with 10 K& dose, The groin number was significantly
reduced in 20 KR, The dase of 30 KR exhibited sianificantly
lowest grain number per ear, The variety X dose interaction
was also significant, The resylts exhibited NIMl=l was more
succeptible to higher doses than other verieties for this
teadt, '

Ibrabim and Sharaasn {1974) observed less car length
and low number of graim per ear in My after gamma irraciation
of seeds of barley.
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The character days to physiological maturity showed
significant difference in varieties of Hindi-62, NIMLel,
Ajantha while C=306 was at par with Hindie562 and w2189
with NIML-1, thus it can be calculated that there 1s further
scope for selection In w2139, Hindi=62 and Ajantha as
there was sufficiont variation. The effect of doses of gamma
rays was found nonesignificant. The late maturity
{statistically highest) was onbered inm 30 KR and was reduced
in 20 KR and 10 KR respectively. The lowest maturity
(earliness) was in control in all varieties. This it is
chvious that lateness is due to the increasing doses of
gamma rays. The interaction effects was significant and
Hindi»62 variety was more succeptible to higher deses than
other varieties, bocuase it prolongs the maturity time by
more than 20 days.

Viglasi {1968) observed increase in the maturity
tine in wheat variety Karcay 522 when a radiation dose of
20 KR to 30 KR was given,

The chetscter 100 grain weight showed significant
varietal differences. In the present studies gamma rays
doses of significontly affected the 100 grain weight. The
100 grain weight was highest in 30 KR and lowest in 10 KA,

Those results reyealed reduction in the 100 grain
welght with lower doses of 10 and 20 KR and increased with
higher dese of 30 KR treatment in all the varieties,
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It indicated that 1O ond 20 KR doses have shown deviation
in negatlive directions while 30 Kd dose showed 2ositive
‘direction.! Thus, this dose provided scope for further
fmprovement in this character.

The variety X dose intcraction was also non-significant,
The variety NIMI-l in durum wheat was more succaptible to
different doses than other four vapieties. Syed st gl.
(1968) reported that most of the effoct of gamma irradistion
was reduced the grain yield and 10D grain welght in the
varieties of C=B667, C-271, C«73 Norin=33. {(Iriticws vulgare).

Grain yield per plant showed nonesignifi:ant varistion
in the five wheat vorietles with different doses., This
suggests that there was ne scope for selectiones as
variability was exhausted, The grain yield was highest in
control and was lowest 4in the 30 KR, The results revesled
reduction in the grain yield with incresse the dose of
ganma Xays.

Orav (1969) studied 3 gensration in spring wheat,
and showed that with all doses gralm yield in M; was less
than the control. On the conterary, Trujillo Figueroa amd
Ries (1970) observed increasse in variability and reduction
in mean values for yield per plant compasred with the control
in M.

Chimeras for double spike were found in this
particular generation, The chimeras for double splke
charscter was obtained in H)»21890 variety with 30 KR dose
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while 30 KR dose of NIMLel also gives Ce306 also gives
dwarf mutent which hasving double car.

Gill and Sethl (1969) also abserved ene chimers for
eap
double,in wheat induced by gamma rays, in M, generation.

He2 Economic tions enera H

3.2.1 Dyorf mutopts ¢

Many mutants having varying degree of cdwarfness
were abserved in progenlies of all the varieties, Three
dwarf mutsnt plants in different variant progenies of
Ajontha, of 30 KR plants in {H«2189 with 30 KR were observed,

Wankhede and Chopde (1979) reported putonts of
economic value i.e, dwarf and early maturing mutants in M,
generation In J.gestivum varietles,

%.2.2 Early sutants ¢

Carly maturity is very essential character both
irrigated as well as rainfed wheats, 1In irrigszed conditions
it is5 useful to suit in multiple cropping system, while it
is advantageous, to eéscape drought generally occuring in
later psrt of rabi season in ralnfed condlitions. Mutants
plonts with eorliness were observed in variont progenies
of all varieties cempared with thelr respective control
speclally in Ajantha (20 KR) by 8 days. In NIllel with
30 KR by 7 days and in iDe2189 with 320 KR by 8 days.

Jachav (1978), and Wankhede and Chopde (1979) also
noticed early mutants in this crop in My generation
respectively by chemical mutagens.
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Se2.3 Early ond dworf tvoe mutanks ¢

Barliness with dwarf stature is most important
combination of charactors in wheat to fulfill the desired
objectives, such types were ohtoined in all varicties oxcept
Hindi=62, There were two plants from Ajantha, four plunts
from NiMiel, two plonts from C-306 and ten plants from
w2189,

Rautgt a). (1975) also reported a mutant in Kalycnsons,
which after further selection bears good cheracters like
increased resistance to rust, reduced height ecarly maturity
and good yleld,

Jadhav (1978) in Mg generation and Wankhede (1977)
in M, generation obscrved early anc dwarf typt outonts by
using chemical mutagens,

Early and tall type wmutonts were also obscrved in Ky
gemratis;;. There type of mutants will prove usefulness
in variely Hi=2189 which &5 reommended for irrigoted condition.
The mutants of H=2189 early and dwarf stature morc useful
irrigated conditions, Such type of mutants were recorded
in ajantha (2 plants) ons plent in D189 and four in
variety Cw 30B. The dwarf are mutants of Ajantho msy be
usoful for 3=4 irrigations, and would be resistant to lodging.
The normal Alantha wheot varlety, Af irrigated (Be4) it
suyccumed to lodging. Similarly, C=308 dwart, early with
resfatant to rusts would be useoful under normal irrigated
concition,
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The varlsty 102189 4s a shy tillering and honee
requires 2% kgs per hectare seed more at the time of
sowing, The mutants of HD-2189 with profuse tillering
will reduyce the extra cost an seed rate, and simultaneocusly
it will " increase the grain yleold per hectare.

Increasing deses of mutagen revealed increase in the
plant height (in ¢m). The differenece in the plant height
ranged from 5 ¢m in Hindi-62 and 25 cm in HDe2189,

Ovav
According to0.(1969) also inereased the olant heighg
in the Mz generation when the seeds were exposed 1o ganms
rays with 10«12 K& treatoent.

Days to 50 poercent flowering ranged from 46.86 to
86.33 days for different varieties. Significant differences
were noticed among the varieties, doses ond dose x voriety
interaction. Increasing doses of gamma Pays increases the
50 parcent floworxing period and rasu!.ted}\‘iateness. A
variation for thic character was greater in the variety
C=306 followed by NIMLwl variety. Yashvir et al. (1973)
also reportod that heading time ond flewering period
increases towards lateness in M, generation of whest after
tresting with various treatments of gamma rays.

The character length of main spike revealed significont
results. Varloty !Andie62 was superior over others. Thiswas
noticed in 20 KR dose. Thess results exhidbited that
increase in the lenpth of main spike was due to modium
dosss and it was decrcased at higher doses, However,

Minenkov (1979) reported increased variation in ear length
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by physical mutagens in wheat. Mutants with increascd
size of ear after treatment with physical mutagens were
isolated by Masleve and Stepanova (1967).

Variation for number of splkelets per mailn splke has
shown significant differences. Among the varieties, studied
C=306 proved highest spikelet nuvbers within the ear
followed by Ajantha and lowest number of spikelsts were
recorded in NIMLel, The statistically highest spikelet
numbers were recorded in the 30 KR dose and lowest in
control. There was increase in the spikelet numbers with
increase in the dose of gamma reys. The variety ajantha

was found to be more succeptible to gamma ray doses,

Gill et al. (1974) also reported increased mean
number of spikelets in Ma with reduced variation in next

generations,

Nurber of effective tillers per plant has showed
significant results in all variants of five varisties except
NIML=) and C«306 varieties, which indicated selection for
this character will not prove advantageous. As for as
rainfed condition is concerned profused tillering is not
recommended ('urd, 1968), The number of tillers per plant
was increased with inereasing doses. Similar results were

obtained by Bozzini et al. (1967).

iz,
The characteradays to physiological maturity showed

significant difference in variants of these varietles,
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Ajantha varlety was earliest, while Hindi=62 was late in
physiological maturity. The effect of doses of gomma rays
was found significant. The late maturity was observed in

30 KR and earliest maturity was noticed in § KR doses in

all the varieties., The interaction effects were also
significant, and the variety NIlilL-1l was more succeptible to
higher doses than others becuase it has prolongs pliysiologlcal
maturity time by 38 days. Yashvir gt gl. (1973) observed
increased the maturity time in breod wheat (Iriticum pgestivum)
when thess seeds treated with 10 to 40 Ki gamma rays.

Mumber of qrains per cor has bheen found to be
significontly differont. The variety C=306 has given highest
nurbez of grains per egrhead followed by (w2189 and
sionificantly lowest grain numbar was racorded in NIMLel,

The highest grain number was noticed in 20 KA doses and lowest
in the control, Tho effect of dose was found nonesignificant.
The variety x dose interaction studies werc nonesignificant.
The results thus exhibited that NIMl-l was more succcptible
to higher dosos than other varieties, Hence, some of
variants provided scope for further improvement in this
character. Borojevic (1968) reporied the number of grains
per ear was incregsed in early generations and later

approached the control mean,

Grain yield per plant shawed veriotion in the varionts
of five wheat varleties studied. Maximum grain yleld was
recorded in C=-306 varlety and lowest grain yield was recorded
in NIML=1l, The doses increased the graln ylcld,
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100 grain weight in Moy gencration gives significant
rasults the Ajantha variety indicated highest 100 grain
weight while lowest observed in HD«2189, The results
showed that 400 grain weight was increasss with increase
in the dose which influences the ylelding ability.

Muhammad and Syed (1969) also observed increase in

the 100 grain weight with high doses of gamma rays.

5.3.2 Quality tralts :

The quality traits were studied in the M, generation
only. The effect of gamma rays doses on different gquality
traits were studied. Protein content in the wheat samples
showed significant results, Variation for this character
was highest in C=306 variety, while it was lowest in
HD=»2189. The dose effect was alsg significant. Dumanovic
et al. (1970) also cbserved an inereased variation in protein
content in the M, and My generation.

Gluten content has shown sigrificant results. Among
varieties, Hindi-62 contained highest gluten percentage,
while lowest gluten percent was observed in the HD=-2189
variety. Gotsova gt al. (1971) slso reported improvéments
in gluten content and particularly gluten quality by mens
of X=rays and gamma rays. There was non~significant
difference among the doses for gluten content. In the
sedementation value the varietal differences showed none-
significant results. The highest sedementation value
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obseervad in Hindi~-62. The dose eifect was also non=
significant. Howaver, Gotsova et al. (1971) also observed
increase in the varlation of sedementation value in
Rannyaya=12 Mironovka=808 when treated with gamma rays

and ¥erays in Moy generation.

Pelshenke value diSplaied sionificant differencos
amonyst varieties. This was highest in C-306 and lowest
in the HD=2189, Generally the mutagen dose revealed

decrease in Pelshenke value at lower doses.

Lysine content and ash content showed the significant
diffcrences among the varieties, The highest lysine and ash
content noticed in Ajantha and Hindi-62 nespectively, while
Jowest in NTMiel and HED-2189, The dose effect was non=
significant, Swaminaethan (1969) reported the variety
viz., Sharbati Sonora developed by mutetion breeding has
more lysine per 100 g of protein than its parenw Sonoraw=63.

Other mutants like latveness, double spike and tip
sgerility were also recorded, 3imilar type of mutants also
reported by Mehta (1972), Viankhede {(1977) and Jadhav (1978)
in this crop.

53 Genotyplc snd Phenotypic variation :
5.3.1. My qeneration :

Only genetic component of total variation is importent
from breeders point of viaw. In case of Ajantha variety,
phenotypic coefficlents of variability was calculated which

revezled that maximum variability was observed for number of
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effective tlllers per plant, followed by days to 50 percent
flowering, grain yield per plant, 100 grain weight and
germination percentage. Genotypic variability observed
was lower for all the characters studied, which incicates

that there was no much variation.

In H)-2189 the characters, number of effective
tillers per plant and days to 50 percent flowering oxhibited
high phenotypic coefficients of variability followed by
grain ylield, germination percentage and lowest in 100 grain
weight. Genotypic coefficlients of varisbility for all the

characters were lower,

Data from (Table 14) revealed that NIML-l showed
moderate genotypic coefficient of variability fer days to
350 percent flowering and number of tillers per plant while
other characters exhibited lower values, iiigh phenotypic
cocefficient of variability was observed for numbor of
tillers per plaont followed by days to 50 percent flowering,
grain yield., 100 grain weight and lowest in germination

percentage,

C=306 varicty showed high phenotypic coefficient of
variabllity for 100 grain weighi, number of tillers per
plant, while noderate values for days to 50 percent flowering
and germination percentage. The low phenotypic coefficient
of variabllity was recorded in grain yield,

In case of Hindi-62 varicty, phenotypic coefficients
of variability revealed thot maximum variaobility was observed
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for number of tillers per plant and moderate for days to
80 percent flowering, 100 grain weight followed by grain
yield, germination percentage.

5.3.2 gz generation 3

The genotyplc and phenotypic coefficients of
variation was recorded in nextsuccessive generation. In
Ajentha variety, the characters,days to S0 perdent flowering
and grain yleld per plant exhibited high phenotyoic
coefficient of variability followed by 100 grain weight,
number of offective tiller per plant, length of earhead,
pelshenke value, dsh, protein content gluten content. The
lower phenotypic coefficient of variation was found for
sedementation value and lysine content. Genotypic
coefficients of voriasbility for zll the charactera studied

were low,

H=2189 variety showed high phenotypic coefficients
of variation in character;ﬁfao grain welght and days to
50 percent flowering. Moderate phenotypic coefficlents
of variation was in grain yield per plant, number of tillers
per plant and plant height, protein content. Pelshenke
value and ash, while other characters showed less phenotypic
coefficient of variability. Genotypic varlability observed
was lower for 21l the characters studied, which indicates

that there was no much wvariation.

In NIML=l the characters grain yleld, days to 50
percent flowering and 100 grain weight exhibited high
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phenotypic coefficients of variability followed by plant
height, number of effective tillers per plant, pelshenke
value, protein content,ash, gluten content, sedementation
value, and lysine. Genotypic coefficient of variability

for all the characters were lower,

Data from Table 15, revealed that the variety
C»306 showed moderate genotypic cocfficient of variability
for days to 50 porcent flowering and plant height while
other characters exhibited lower values, High phenotypic
coefficient of varisbility was observed for days to 50
percent flowering, 100 grain weight and grain yield per
plant, while moderate valucs for number of tillers per
plant, plant heighity*protein content, pelshenke value, ash,
while rest of all showed less phenotypic coefficient of
variability.

Hindi=62 variety showed high phenotypic coefficient
of variability for 100 grain weight,grain yield per plant,
days to 50 percent flowering, while moderate values for
number of effective tillers per plant, plant height. The
WAas beecl
lowest phenotypic coefficient of variability for protein
content,pelshenke values, ash, gluten, sedementation value and

gluten, have been observed,

Goul and Asstveit (1966) reported that reduction in
mean culm length while 1ncrease_in the genetic variance in
wheat by X-rays and EMs treatments, while Singh el al. (1970)
reported high genetic coefficient of variability for number
of grains per main spike, 100 grain weight and grain yield
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per plant. Tikka et al. (1973) observed high phenotyplc
variation for most of the plant characters in wheat. This
confirmed the results obtained in the present findings.

On the other had Ibrahim and Sharaan (1974) peported lower
genotypic coefficlent of variability for earhead length and
number of grain per ear,

Chavan (1980) obsecrved maximum genetic variability
for grain yield and number of effective tillers, per plent
number of grains per main spike, 100 grain weight and
plant height.

The phenotypic and genotypic coefficients of
variabllity in all five varieties in M; generztion the
characters,days to 50 percent flowering were nearly equal.
And in My generation for the characters days to 50 porcent
flowering, plant height, protein content, lysine content,
pelshenke value in all five varieties and gluten in Ajantha,
were nearly equal. Thus those characters having comperatively
less difference between phenotypic and genotypic coefficlent
of varisbility will lead to genetic improvement of becuase
these were less influenced by environment, Greater
differences between phenotypic and gonotypic cocfficients
of varisbility revealed that the characters were much
influenced by environment and thus selection will hot be
useful but posses more scope to increase varisbility in such
characters, Singh and Kumar (1974) reported less genotypic
coefficlents of variability for 1000 grain weight and yleld
than the phenotypic cocfficlents of variability. On the
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contarary Asndhawa et al. (1978) xcported high genetic
coefficients of variability for 1000 grain weight, plant
height, peduncle length and yield per plant, However,
Bhathagar et al. (1977) reported high genotypic coefficient
of variabion for ears ber plant, tillexrs per plant, leaves

pexr plant and grain yield in barley.

5.4 Herivability snd genetic acdvanece ¢
5.4.1 ﬂl tienet‘s‘bicn H

High estimates of horitability for days to 950 percent
flowering and geriination percentage but medium horitability
was exhibited by number of tillers per plint ond grain por
plani. The charadtersdays to 50 percent {flosering showed
high heritabiliiy with moderate genotic advance, while number
of tillers per plant exhibited medium heritebility and
moderate genetic advance. Thic cloarly indicated thac these
two choracters would be given more emphasis while applying
selection pressure for breeding high yielding and early

variocties,

9.4.2 ﬂa generation :

In casc of My gencration high estimotes of
heritability for plant height, days to SO percent flowering,
pelshenke valucs, protein content, ash, gluton contcnt,
lysine content, however modium heriiability was exhiblied by
number of tillers per plant. Sedementation value, grain
viela and 100 grain weight of these only days to 50 percent
flowering, recorded with high heritabllity and genetic
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advance while. rlant height,pelshenke value,protein content,
ash, gluton content, showed high heritability with moderate
genetic advance, Lysine content, sedementation value
exhibited hiaoh heritability with low genetic advance. Thus
these all above characters will be given more irmporhince
during selection pregramme becuase they will express truely
in succeeding generations leading to effectiveness of
Programne,

In general, only days to 50 percent flowering and
nunber of tillers per plant showed high heritability with
moderate genetic advance which clearly indicsted that this
would be increased greatly by selection. Sing st al. (1970)
reported high variability estimates alongwith gsnetic advance
vgain for the number of grains per ear and 100 grain weight

in Io gm Desf.

Jain and Aulakh (1971) observed an appreciable amount
of heritebllity for days to maturity,days to flowering,
spikelets per ear and graoin weight per ear,

Khan et al. (1972) also cbserved larger heritability
estimates for plant heldght, length of splke and moderate
heritability with high genetic advance for number of grains
per spike.

Galal et al. (1974) reported high values of heritability
estimates for stem height, spike length, grain number per
spike and 100 grain weight in M, emd MK, generations,

Singh gt al. (1978) reported high heritsbility and
maximum expected .jgain for 1000 grain weight and lowest for
plant helght.
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CHAPTERWVI SUMMARY

L —

Seeds of filve wheat varieties viz,., Ajantha, HO=2139
NIMLw=l, C=306 and !Hndi=-62 were treated with 10, 20 and
30 KR doses of gamma rays. The treated seed of ihese five
varieties was studied for different quantitative choracters.
My generation was raised from all vsrieties in field condition
during rabl season. My generation was also raised in rabi
season of succesive ' year;i:.... The qualitative traits like
protein content, gluten content, pelshenke value,
sedementation test, lysine content and ash were tested in
laboratory of M, generation. The results of present study
are summarised below,.

(1) The results revealed linecar recduction in seed
germination with increase in the dose of gamma rays.
The dose of 30 KR exhibited lowest germination, Ce
306 variety was more succeptible to high>r doses
than other varieties,

{2) The days to 50 percent flowering prolongs the doys
towards lateness with increase in the dose of gamma
rays., The lateness was observed with 30 KR and
followed by 20 KR, 10 KR, Hindi=62 revealed higher
sensitivity to mutagen in M; for 50% flowering.

(3) The dose of 30 KR significantly reduced the plont
helbit. The dose of 20 KR, 10 KR were also
significantly roduced the plant helght., C=306
variety was more semsitive . to mutagen in M, for
plamt height.

(4) The dose of 30 KR increases the period c¢f physiologcal
ma burity(towards lateness) in all varioctics., The
highest latenoss was observed in 30 KR cose only.
Howiever the effect of this dose was non-significont '

in M. \

\
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(5) The results revealed that number of cffective
tillers per phsnt increased with increase in the
dose of mutagen in all the varieties of M.

(6) The length of main splke (cm) decreased with
increasing doses of mutagen in the M; generation.

(7) The dose of 30 KR significantly reduced the splikelet
numbers per esr in all varieties., The dose of 10 K.
was at par with control snd dose of 20 KR was at »eor
with 30 Ki in M; generation.

(8) Number of grains per earhecad decreased with increasing
the dose of mutagen in My generation,

(9) The dose of 30 KR decreases the grain yleld per plant
in all varieties. The highest grain yield was observed
in control and reduced dose wise, The effect of dose
was non=significant in M; generation,

(¥0)  The 100 grain weight was found highest in 30 KR than
control. This test weight reduced in 10 KR and 20 K1
dosus than control and increased in 30 KR. The lowest
100 grain weight was found in 10 KR dose in all
varieties of M; generstion,

(1) Chimera's for double spike character was founc in the
M; generation in three different varietles of whest.

(12) Dwarf mutants was found in HDe2189 (30 K1) and Ajsntha
(30 K®) and tall mutants were found in Ajantha 30 KR,
20 KR, NINML=1l 30 KR, C«306 30 KR and Hindi«62 with
30 KR’,

(13) Some early mutants also reported in Ajantha 20 K3,
NIMi=l 20 KR and HDe2189 32 KR and late mutants
occurod in Hindi-62 20 KR, Hindi«62 30 KR and C=-306
30 K.

(18) Double earhead or double spikes were noticed in theM,
generation as well as 4in C«306 for 30 KA.



(13)

(16)
7)

(18)
(19)
(20)
(21)
(22)

(23)

(24)
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The dose of 32 KR significantly enhanced the plant
height. The 20 KR and 10 KR doses also resulted in
more height than control. Voriety H=2189 gives
more sensitivity to gamma rays in this particular
character in M, generation,

Increasing doses of gamma rays increases the 30

percent flowering period in M2 generation.

The dose of 20 K1 - - increased the length of maln
spike ond 30 KR deose lovel was at per.

The coses ¢f mutagens increases the number of
splkelets per meinsplke in all varietlies with
increasing doses in M, generation.

The number of tillers also increases with increasing
doses of mutagens in My generatioen,

Tho increasing doses of mutagens increased the period
of physiological maturity (towards lateness) in all
varieties. The highest physiological maturity perioed
was observed in 30 KR dases,

The dose of 30 KR significantly increased the number
of grains per ear in all the varieties of M,
generation,

30 KR dose showad highest 100 grain weight followed
by 20 KR and 10 KR, The lowest 100 grain velght was
found in control.

Grain yleld per plant ... increased with increasing
in doses,

The protein content was highest in C~306 variety
while lovest in HD=2180 variety of wheat., The highest
gluten content was found in the variety Hindi-62
with lowest gluten content in Dw2189,



(25)

(26)

131

Among the five varioties of wheat sedementation
and Pelshenke values were found lowest in HD«2189
while recorded highest values of sedimentuation and
pelshenke in {lindi=62 and C»306 varioty of wheat.
The highest lysine content was estimated in Ajantha
while it was lowest in NIMLel variety of I.duzum,

There was incfease in the quality charactors like
gluten, sedementation value, pelshenke value and
lysine content with increasing doses of gamma rays,
while reduction in ash percentage with increasing
doses in My generation,

et
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