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CHAFTBR-I INTRODUCTION

Wheat (Triticum sdp.) is one of the principal food 
grain crops of the world, it servos as a staple food for 
most of the people in the world. Wheat is commercially 
important crop due to its 'Gluten* content. In terms of 
both area and production, India today ranks fourth among 
the wheat growing countries of the world and countributos 
approximately 26 por cent of the total food grain production. 
With the increase in world population and change in food 
habits growing demands for increase in wheat production 
become essential, thus improvement in wheat yield has been 
a contineous process. This was possible through high 
yielding wheat varieties and adoption of improved agronomic 
practices.

India, has the record harvest of whoat grains to 
the tune of 46.1 m.tonnes during Rabi 1984-83, and the 
average yields are 20.89 q/ha. In Maharashtra State 
wheat occupied XX.28 lakh hectares with production of 
9.88. lakh tonnes, the average yields are 7.92 q/ha. Those 
lower yields in Maharashtra are due to unfavourable climatic 
conditions i.e. high temperatures at grain filling, erratic 
nature of rains, etc.

The improvement in quality traits like gluten, 
protein lysine, pelshenko and sedimentation test etc. can 
be done by using various breeding methods. Genetic 
variability in plant population is pre-requisito for 
selection.



2
Artificial mutagenesis has already proved an effective one 
efficient tool for creating now and useful genetic 
variability for both practical breeding and genetic studies 
of crop plants* Improvements in quality traits of wheat 
varieties will be attempted in the present investigation.

Improvements in economic traits of field and 
horticultural cultivars evolved through mutation breeding 
have resulted largely from mutation that modify simply 
inherited traits (Sigurbjornsson B.and Hick a.1969).
However, Gaul (1964*65) and Gaul (1969), have wrtten
extensively about the role of "i&cromutations * for plant 
improvement, A mlcromutation is a mutational event which 
causes very small modification of the phenotype of a trait. 
Such mutations should be useful for improving quantitatively 
inherited traits (c.g. grain yield) without disturbing the 
major port of genotypic and phenotypic architecture of the 
crop plant.

Induced mutation are considered as an alternative 
to naturally occwring variation as a source of gerraplasm 
for improvement programmes and as an alternative to 
hybridization and recombination in plant breeding. The 
results of Custafsson (1947,1957), Mackey (1956), Hatrajan 
et al (1958), Swaminathon (1963), Singh (1968) and Konzak 
(1972) have clearly indicated that wheat being self- 
fertilising polyploid, is more suitable for improvement 
by mutation breeding.
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Sigurbjomsson and Mlcke (1974} have given the 
achlvements by nutation breeding in various crops and 
ornamentals by release of 145 outstanding varieties in 
different countries. In ease of crop varietiesy out of 
98 released* 0 are of bread wheat and 4 of durum wheat.
This indicates that mutation breeding is serving as an 
efficient additional tool in the hands of breeders for 
bringing about the crop improvement, ifence* the present 
investigation were undertaken to evolve high yielding good 
quality wheats possessing temperature tolerance.

The experimental material consists of five genotype 
of wheot viz* Ajencha* HD-2189* HXML-1* 0306 and 'iindi-62. 
Those varieties were treated with gamma rays with various 
doses and were grown in 1984-35 as generation* in 
1935-36 as Kg generation: with the following objectives.

1. To evaluate the effect of irradiation on yield and 
other quantitative characters in and Mg 
generations•

2. To study the quality characters viz.* protein* 
gluten* lysine* segmentation value* pelshenke 
ash etc.

3. To isolate agr©-economically better types.

\
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CHft£>r&t»IZ Review of Literature

2oX *
The concept of Inducing mutations and utilizing 

thorn in plant brooding was first suggested by Hugo 
De-vrios (1901) and the pioneer work of duller (1927} and 
Stadlcr (1923) on artificial induction of mutation by 
X-ray irradiations; entered into a new era in Increasing 
new genetic variability and subsequently its utilization 
in crop improvement*

Potentialities of mutation breeding are described 
by \ona (1969)* He suggested that muation breeding is 
neither a short cut nor a substitute for conventional 
and well established breeding methods but is very 
potential aid to plant breeding*

Induced mutations can generate useful variation 
in multigenic characters and where appropriate selection 
has boon applied improvements in yield adoptability* 
maturity time and numerous other quantitative traits 
have been obtained. The extent to which induced mutations 
are a satisfactory alternative to natural variation for 
tho improvement of such traits is largely determined by 
the importance of linked groups of genes and nhe degree 
to which selection has built linked gene complexes 
which will be of adoptive significance in plont breeding 
situations *
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In crop plants, tho direct release of induced 
mutations for conxaerical use hove taken piece in white 
mustard (Andersoon and olsson,1954), barley (Gustofsson, 
1963), Peanut (Gregory,I960), Broad wheat (Varughese 
and Swarcinathan, 1967) and in many other crops. An 
example of the induced mutant in recombination breeding 
for development of outstanding new varieties is the 
"Hellas" variety of barley developed at the Swedish

i
tseed association Svalof, by orossing Pallas (mutant) 

with nerlan.

The important varieties developed are like Pallas, 
Mari and Midas (barley), Reimel (rice), Flarad and 
Alamo X (Dots), Raidon (Soybean), Kievsky mutant {lupine), 
/vruna (castor), HE 4 X peanut and wheat varieties like 

P.836 (Jagatheson 1961), Shosboti sonora
(Varughcse and Swaminathan,1967} in India, Lewis and 
Stadier (1964) in U.S.A. Slnvalocho Gama (1962) in 
Argentina, Xenkouzl-Xomugi (1969) in Japan and 
Wovosibirskai3-67 (1969-70) in U.S.S.H of bread wheat 
and castelporziane (1965), castelfusano (1963;, Caste! 
del Monte (1969) and Castelnuo V.(i97X) in Italy of 
durum type.

Tho Mexican wheat varieties Sonora 63, Sonora 64 
and terms Rajo which have red grains were subjected to 
mutagenic (Bfc> and gamma ray) treatments with a view to 
select mutants with amber grains since Indian farmers 
and consumers prefer grains with colour (Verugheso end 
Swaminathan 1966).
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Swaminathan (1969) has aptly summarized the role 
of mutation breeding in a changing agriculture,

*The role of induced mutations in quality 1 „
< \

improvement has been discussed by several workers ^

(Swaminathan e£ 1969*19705 Johnson ©£ ,al. 1969; \
*

Smutupt* 1970). Some Success has been already achieved
i

in this direction* for grained mutants* isolated, from 
sonora-64, were found to possess higher anvou nt of * 
protein and lysine (Varughosa and Swaminathan,1966; 
Swaminathan o£, gi* 1969)*

Singurbjornsson (1970) stated high lysine 
genotypes are found only very rarely* and mutation 
breeding offers possibility of improvement, He further 
state that rapid and alarming erosion of our genetic 
resources which are of vital if sustained progress in 
plant breeding is to be expected, Mutagenesis can bo 
used for artificial creation of variation to enhance 
emetic resources,

Brounimann and rossati (1974) irradiated five 
varieties and observed increased tolerance in \\j for 
LQptosphaeria nodurun while selecting on basis of 
grain appearance and 1000 grain weight. In varieties 
Champlain and Zenith observed 12*15 percent increase 
in test weight than control in ^ and
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Bevcndor Kumar (1977) obtained promising mutant 
IH&wSDf *1 after gamma irradiation of K 68, which was 
significantly shorter and had about same nember of tillers 
per plant and grains per spike, had a significantly 
higher test weight ami a 50 percent higher total yield*

Kuls hrestha and f.iathur (19TB) isolated mutant
N

resembling to Sonolika, Arjun and Kalyansona, in rcspoct 
to days to heading, maturity, height and test uoight in 
wheat variety Zaafrone after gamma irradiation* They 
concluded that genes responsible for evolution of 
Sonolika, Arjun and Kalyansona are avi^tlable in Zaafrane.

iKfWflte*
Swamlnathan (1965) has classified mutations into 

2 major groups : (1) Those which can be recognized by 
study of individual plants.!and (2) Those which can be 
recognized only by a study of the characters of families. 
In the former group there are three sub-groups based 
on the magnitude and type of genetic change involved.

A) Visible mutations.
B) ^acro-mutations.
C) Systematic mutations, the latter group of
mutations involve changes in quantitative characters 
controlled by polygenes.



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

These mutations provide valuable informations 
about the mode of action of different mutagenic agents 
as well as the mutation pattern of specific gene locus. 
They ore specifically useful for linkage studies. 
Increase in tho frequency of viable mutations induced by 
gamma rays was high when expressed on Og seedling basis, 
but reverse situation existed when mutation frequency 
was expressed on the basis of segregating families, 
suggesting that the loci responsible for their 
expression have mutated. Simultaneously on homologous 
chromosomes (Goud 1967).

Those are the mutations in which the change 
through inherited as a mingle unit of recombination 
affect a constellation of characters. Such mutations 
might be duo to genuine or pseudo-pleiotrophism. The 
macro-nut .itions were induced by gamma irradiation of 
Karcag 522 compared with 3u,000 R is 20-30 cm shorter and 
has stronger straw a 3-* gm higher ICO) grain weight
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(42-43 go) a significantly higher yield and equal protein 
content and flour quality* The broad-leaved dwarf mutant 
kg AM 522 from treatment with 25, OCX) R is 60-70 cm in 
height, 7-10 days later in maturity than korcag 522 and 
5-6 q/kh lower in yield (ikh^l.42 acres=0.57 ha) it has 
a low 1000 grain, wt.(28,32 gm) and an increased protein 
content but reduced flour quality (Vlglasi, ?,197X).

Oka e£iilh* (1963) concluded that micro-nutations 
could occur in postive as well as negative direction at 
the same frequency on the X-rays treatment in rice*

Mutations for polygenically controlled traits,can 
be isolated and fixed only through the adoption of 
biometrical procedures. Trujillo • . (1971) found fchjt
for selecting the desirable micro-mutants after mutagenic 
treatment, it has proved useful to select first 
generation progenies containing individuals in which 
makred variation occurs in • different* characters, 
such as oar length. Progressive mlcromutations for yield 
are detected more frequently in the fourth generation of 
such progenies than in that of less variable progenies. 
Improvements of upto 1355 over the initial variety hove 
been achieved by this method in some lines through 
improved tillering, in other through increased test weight.
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2.3 ?
ftSost of the economic traits in crop plants are 

quantitative in nature and are controlled by polygenic 
system* Usefulness of radiation for inducing mutations 
in polygenic characters was not realized fully until the 
work of Greory (1963) in peanuts*

Scissiroli (1965) reviewing the work on induced 
variability reported that almost all the polygenic 
characters showed increased variability after mutagenic 
treatments in various crop plant*

Muhammad and Syed (1965) studied the effect of 
ionizing radiation on seven wheat varieties with throe 
doses of gamma rqys resulted in reduction in gerrlnation, 
plant height and tiller number in the generation*
The test weight was increased in 3 varieties at the 
highest dose* In three varietiesy a number of double 
eared and dwarf mutants were found in the Rg.

Scossireli (1966) reported grains of the 
tctrapicid Tritlcura durum •coppolli* and the hexaoloid 
T.aestivum »Damiano» were exposed to doses of 10 kr and 
20 kr of X-rays* The higher dose was lethal at the 
seedling stage. Radiation treatment were~shown to 
increase the amount of genetic variability for many 
quantitative traits*
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The increase of variation was high for some traits in tho 
tetraploid species and for other traits in tho hajcapioid 
species. It is suggested that artificial selection may 
uso of such induced genetic variatibility for improvement 
of production characteristics.

f.lakarova (1966) used gamma rays for irradiation of 
dried grains of wheat Agropyran hybrids. These seeds were 
Irradiated with doses of 10 and 15 br.gamma rays. In the 
Mp there were no changes. However in *or®s with 
greater ear deasity red instead of white grain, large 
grain, vitorous grain, short and tall culms and resistance 
to lodging appeared.

Goud (1967) reported the selection for quantitative 
characters such as spike number and 100 grain weight has 
been effective in irradiated populations. Some selection 
are significantly superior to other within the treatments 
although there were no significant difference between 
treatments. The direction of incidence of polygenic 
mutations follows a trend opposite to the previous 
selection history. In a bold grained variety til 976, the 
seed size was reduced, in the irradiated population where 
selection was not exercised but in a small grained 
variety, NP 870 seed size was increased in irrodiated 
populations compared with the control.
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Haslavc and Stepanova (1967) isolated nutation 
with increased yield, earliness, standing capacity and 
size of ear after treatment with physical and chemical 
mutagens in wheat*

Bhaljg£ (1963) studied effects of X-irradiation 
on NM23 and NF-860 and observed decreased mean height 
with increased X-rays in Mg 3ncJ there were significant 
increases in variation for plant height and ear length*

Syod and Rluhoraraad (1963) treated T.vulaure 
varieties viz,, Dirk* C-5667* C-271, 0273, C-S91 and 
Norin 53 and T.durum variety were irradiated with 
20,25 and 30 kr doses* The effect of number of spikes per 
plant* number of kernels per spikeiet and final yield 
was lowered the yield. Most of the effect was restricted 
to the &£•

Robbelen and Trujillo Figueroa (1969) treated the 
seeds of spring wheat line 3880 (48 with HRS). In Mg,100 
families having high variance (Group X) and 100 families 
having similar variance to control (Group XI) were selected* 
Xn progeny* variation and number of lines segregating 
for new mutation were higher in group X than in group XX.
Xn M4* some lines (Group X) has significantly high 
yielded than control. Xn is concluded that early selection 
on the basis of Mg variance is a valid procedure in 
mutation breeding*
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Khadr (1970) found significant variability in seed 
weight and its components in treated material of Giza-150 
and Sonora-64 and their hybrids* The variation resulting 
from HS© treatment and hybridization were largely 
independent and cumulative.

Trujillo and Rios Betancourt (1970) reported an 
increase In variability and a reduction in moan value for 
culm length, number of spikelets, density of main spike 
and yield per plant as compared with the control in 
T.aestivum. The generation showed greater variability
than tho Mg after drastic mutations segregating in the 
had been eliminated* There was a increase in variance 
among the for-main culm length, number of spikelets, 
main spike length and test weight than Mg*

Kendaurov (1972) observed variability In
vegetative period, yield, unproductivity susceptibility 
to disease after treating hybrid varieties of wheat with 
chemical mutagens in Wj.

Mehta (1972) after treating seeds with Bto, 
screened 5 lakh plants of and generations for 
earlines and plant height, and 9000 ^ plants for spikolot 
fertility, grain colour, grain filling and other 
characters and it resulted in isolation of several 
interesting mutants*
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Ishkumor and Gupta (1973) studied induced polygenic
variability in autotetr opioid barley in and
generdtions of EMS and gamma--irradiated material. They
found, in general, the mean plant height and tiller nurrbor

ofdecreased at higher dose^-S and heading date was delayed 
in all the treated plants»

Jana end ftoy (1973) treated Dular and Xit-8 rice 
varieties with Sms and ethylaneoxide, in tho 
generation there was considerable increase in variance for 
six characters, Mutagenic treatment followed by selection 
shifted the mean values mostly towards desired direction. 
The shift was not undirectional nor equally effective for 
all the characters*

3harms &L. (1974),in order to induce earliness
in late maturing varieties of rice treated seeds with 
isfB and maximum varibiiity as expressed by mean, variance 
and standard deviation was observed in 12 hours treatment*

i,

Larik (1973) reported the increase in variance \ 
heritability and genic advance with increased dose of 
gamma rays for three characters vis*, plant height, culm 
diameter and heading days in hexaploid wheat*

Sharms &L* (1982) reported variations in
polygenic traits were induced by treating the F^ seeds 
with 0*4jo E&B solution in some spring wheat crosses and 
ranges.
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means and variances of mutagen treatment progenies were 
compared with their normal analogues* The effect of 
biparental mating and mutagen treatment on character 
associations was also studied, ranges and variances 
increased with the mutagen treatment in most of the cases, 
suggesting the efficiency of mutagen treatment of 
seeds in increasing F2 variability*

uanrtlc variability s

The improvement of a crop is dependent on the 
magnitude of genetic variability and the extent of 
haritability of the desired characters* a critical 
survey of genetic variability is therefore a pre-requisite 
for planning and evaluating a breeding programme* The 
induction of mutation for factors which govern the 
heredity of quantitative characters is a promising tool 
for creating new genotypes*

Bagnara (1965) observed in all treatments 
increased genetic variability except bf£ in case of cults 
length and last internode length in a variety cappoli 
when treated with X-rays, gamma rays, fast neutrons and 
CMS.

Swaoinathan cz al. (1965) reported the genetic 
variability in several varieties of barley, rice and broad 
wheat by X-ray, gamma ray, fast neutrons, &.£, 
nitrosomethylurea and M-methyl-M-nitoro-rJ-nitrcsoguoraidinG 
(NG)*
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Shahani and Abidi (1963) studied effects of 
different five doses of gamma rays induce variation in 
plant height, earhoad length and culm diameter in wheat 
variety MS* Plant height decreased and ear length and 
stem thickness increased with radiation doses.

Bozzini (1967) studied a marked increase in
genetic variability of heading date (towards lateness), 
plant height (towards short straw}, number of tillers/plant 
(towards a lav number), number of fertile spikolets per 
ear (towards sterility) and number of spikelets per ear 
(towards both plus and minus variants) in plants of cappelli 
after the Vth recurrent mutagenic treatment. Variability 
in number of intern odes on the main stem was not affected 
by X-rays. The results were not significantly different 
from those obtained as a result of a single mutagenic 
treatment.

Scossiroll (1968) treated grains of tetraploid 
Triticum durum 'Cappelli* and the hexaploid T.aestivum 
'Damlano' wore exposed to doses of io KR and 20 KR of 
X-rays. The higher dose was lethal at seedling stage. 
Radiation treatments were sham to increase the genetic 
variability for many quantitative traits.

The increase of variation was higher for some trails 
in the tetraploid species and for other traits in the 
hcxaplid species.
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Zt is suggested that artificial selection may make use of 
such induced genetic variability for improvement of 
production characteristics.

Dumonovic £& j&. (1969) studied the hexaploid varia­
bles 013, Bankut 1205 and the hybrid 39 X Magdalena were 
irradiated with gamma rays. The variance for weight of 
kernels per plot, plant height, weight, of kernels per plant 
and number of plant per plot several lines selected from 
the X5 of 013 surpassed the control by 20-30$.

Orov , (1969) reported four spring wheat cultivars 
were treated with gamma rays. Doses of 10 and 12 Krt inhibited 
development and lengthened the vegetative period. In the 
1^, the variation increased for height. With all doses, 
grain weight in the and i&j less than in the control.

Singh (1970) studied genotypic variability in
16 varieties of T.durum under irrigated conditions and 
found that high genetic coefficient of variability was 
observed lor the number of grains per ear, number of tillers 
per plant, 1030 grain weight and grain yieid per plant.

Jain and Aulakh (1971) studied genetic variation in 
80 strains of whsot (T.aostlvura L.) and observed a high 
range of variation for characters of highest economic 
importance. The genotypic coefficient of variation was 
considerable lor tho yield, groins per ear and tiller 
number.
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Khadr and Kasseio (1971) Studied gamma rayo and 
©4i induced variation in wheat and reported that 
irradiation was more efficient than Q%> for inducing 
genetic variability in heading date, plant height and 
test weighs in xh© variety Giza~133, genetic variation 
was greater in the ^ than in the £.lg.

fiLshra (1971) studied phenotypic and genotypic 
variabilities in 13 dwarf wheat varieties and reported 
wide range of both variabilities for number of grain 
per spike and lOOD-grain weight.

Fellatio ©&diL«(1972) studied gamma rays -nduced 
variation in wheat anc reported that 10 and 13 doses 
increased moan values of the characters under study, 
while the higher doses tended to reduce them for plant 
height, the greatest intra family variation was induced by 
13,20 and 25 KAg while for tlllers/plant and grain 
weight per plant. Prve, 10 and 15 £G produced tho greatest 
variation. In coaparison with the control, plait height 
was more variable with all doses and tillers per plant 
and grain weight per plant were more variable with 
3,10 and 13 KL1, tlo variation according xo dose was 
found for test weight, Genetic variance between families 
was greatest at 3 Kil for all tho characters.

/
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Gryluk (1972) observed greater genotypic variability 
and her liability for height in the short mutants than in 
the tall and Increased in and Short rutunt did not 
differ from the parents in number of fertile tillers.

Gill and Brar (1973) recorded high genetic 
coefficient of variability for sedimentation value, grain 
yield, 100-grain weight and plant height in 77 varieties 
of wheat (T.aestivom L.).

Jana and aoy (1973) after treating dry seeds of 
two rice varieties, Duiar and 1:1-3, with £?G and uthylcne 
oxide, observed a considerable increase in voriencc, for 
six characters. They have concluded that the nature and 
amount of induced gentle variability provides scope for 
selection of characters contributing to ards higher yield,

Tlkka e£ (1973) observed high phenotypic 
variation for most of the plant characters in wheat 
especially ear bearing tillers, ear lenth, days to flowvr 
and main shoot length. Highest genotypic coefficient of 
variation was obtaineo for yield per plant (31,63) and 
least for days to flower (4.46).

Trip at hi s& £&• (1973) studied 16 varieties of 
durum wheat to estimate the phenotypic and genotypic 
variability for 9 characters• ligaost value for genetic 
coefficient of variation were obtained for days to 75 par 
cent flowering and number of grain per plant.
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Vishwonatho and Kohli (1973) reported, in 212 
wheat varieties, highly significant differences In grain 
yield, number of ear bearing tillers, number of fertile 
spikelets per ear, test weight and plant height* Tno 
characters test weight and grain yield per plant showed 
high genetic coefficient of variation.

Ibrahim and Sharaan (1974) studied anti lines 
selected for early heading from of the barley variety 
0i2a 117 after gamma irradiation of seeds. They found 
low variability for height and high variability tor 
number of oars per plant in ftg and r.l^. The genetic 
coefficient of variation for ear length and number of 
grains per ear were lower.

Singh and Kumar (1974) studied induced genetic 
variability by gamma irradiation in K 69 anti re, ortod 
that the hardness, test weight, specific gravity end 
yield *ere less than che phenotypic coefficients of 
variability.

Savov (1974) treated ten varieties and their 
intorvarietal hybrids with varying closes of gamma rays, 
the mutations induced includes forms with shorter stems 
(SI7-60 cm), a larger leaf surface area (29-39 cd), a 
shorter growth period (3-6 days earlier) and a core 
compact ear structure. Some mutants belonging to the 
species Y.sooltii were obtained.
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From Y.^estivum and in sons cases, especially in P 570/ 
til* V oskhod (.ascent) forms were induced with a typo 
of ear in which the spikelots were clustered in a way 
reminiscent of tho gene Elymus. These ears woro more 
productive than the normal but less fertile,

Larik (1975) reported increased variance with 
increasing the doe« of gamma radiation on seeds of our 
uhe^t varieties* de has observed highest genotypic 
coefficient of variation in the variety Wisconsin supremo*

Etandhawa ©t al* (1975) studied genetic variation 
in 21 strains of wheat (Y.aestivua L*) and reported 
high genetic coefficient of variation for test weight 
plant height, peduncle length and yield per plant*

Vashvir <§£ £^* (1975) observed greater genotypic 
variability for height in the short rutants than in the 
tall, errect leaves, reduced ear length variable awn 
length ae»S awnlossnoss, heading time and maturity, 
ranging from 95*110 days as compelled to 102 days in 
control*

Bhatnagar et a^, (1977) studied 40 huskioss 
varieties of barley and found that varieties showed 
significant differences among all characters studied.
Tho genetic coefficient of variation was high for ear per 
plant, fodder yield, tillers per plant, loaves per plant, 
grain yield.

/
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Listikova and Shcherbakov (1977) reported increased 
degree of tillering with radiation dose and fell in grain 
set. They also reported increased variation in yield 
components which was usually accompanied by a reduction 
in the mean value.

Reddy and Heddy (1977) noticed mutants for grain 
shape, panicle characters, height, growth period and 
yield in Mg, and after presoaking grain of rice 
varieties Tellakattera, HA 47 and ia-8 with various 
concentrations of EMS and DBS.

For improvement of yield in self-pollinated crops, 
selection of a particular component character influencing 
yield is of groat value* Heritability and genetic advance 
are roost important parameters for a successful breeding 
programme as heritability provides a quantitative estimate 
of the relative importance of heredity and environment 
in determining the expression of a trait on which genetic 
advance depends,

Joharmsen (1909) formulated the concept that both 
heritable nn€ non-heritable agencies contribute to 
phenotypic variation in bulk population, while variation 
in pure lines in solely environmental.
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Lush (1940) described herltability in 1brood sense* 
os the proportion of genetic to total or phonotyoic 
variation in the 'norroa sense* os the ratio of finable 
genetic variability to totol variation.

Frenkel (1947) has emphasized the importance of the 
knowledge of herltability of metric characters in plant 
population.

Gandhi e£ (1964) reported large herltability 
estimate for ear numbers,test weight,oar length, plant 
height, spikeiets per ear and flowering days, coderate for 
grain yield and leaf area: and low for grain per cent.
Ears per plant, 100-grain weight and ear length were found 
to have ?-high herltability and u high genetic gain.

Yosuda (196b) studying variability in U spring 
wheat varieties and the inter relations of earliness of 
208 autumnsown wheat varieties and observed high nerilability 
and genetic advance for characters like heading and growth 
of leaves in spring wheat.

Singh MiL* (1970) while studying variability in 
16 varieties of J.durum Desf.under irrigated condition, 
reported high herltability estimates alongwith high genetic 
gain for the number of grain per ear, test weight and \

yield per plant.

. \
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Trehan e£ o^, (1970) studied horitability for 9 
quantitative characters in 83 varieties of barley and 
observed high heritability and genetic advance for 
characters like tillers per plant, length of peduncle, 
lenght of car and seeds per ear.

Jan and Aulakh (1971) studied variability in 30 
strains of wheat and reported on appreciable amount of 
heritability for the daysiou maturity, days to flouorinc, 
spikelets per ear and grain weight per ear. There was £ 
high genetic advance for the yield. The grain weight per 
ear was found to have high heritability and the highest 
genetic advance.

Mishra (1971) reported high heritability and high 
genetic advance for characters like 100-grain weight, 
number of spikelets per spiko, number of grains per spike 
and length of spike.

Kumar e& (1972) reported lav heritability for 
yield, ears per plant and number of groins per ear* In 
general, high value of genetic advance were noticed for 
the test weight and the yields and moderate values for 
the number of ears per slant and the number of spikelets 
per oar.
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ftollado et al.fi972) reported horitability increased 
for plant height and 100 grain weight following dcsos of 
20 and 25 K and there was a reduction in the horitability 
of the other two characters. I he highest values were 
found for the 5 M dose* with the exception of grain weight 
per plant ^variability of these characters was also compared 
between 2 selection group* one selected for various 
agronomic characters (a) and one selected corpiotly at 
randon (S) variance was greater for tiller per plant and 
grain weight per plant at 5 and 10 & dose® in group A 
than in group B.Analysis of variance of both groups at 
3 doses* however should the great , difference to be in 
the characters tillors/piont and grain wt./plant.

Gill and Brar (1973) noted high estimate of 
heritabiii^y for protein* spike length* sodementation 
value* 100-grain weight, days to oaring* plant height and 
spifeelets per spike in 77 varieties of wheat (T.aostivur. L« }• 
Horitability estimates were lav for grain yield* calciam 
and ash content of grain and other characters.

Kanda and doy (1973) while studying induced 
mutations in rice observed that heritabllity ostimatoo 
in treated populations 'were less than the predicted 
horitability in generation.
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Tikko e& sk* (1973) reported high to moderate 
hcritobility for all characters in wheat which ranged fro® 
41,32 per cent for grains per spike to 36,24 per cent for 
oar bearing tillers.

Tripathi et, ^4, (1973) studied characters of 16 
varieties of durum wheat. They reported, heritability in 
broad sense and expected genetic gain were maximum for 
panicle length, number of grains per plant and number of 
spikelets per penlclo, high heritability estimates with 
medium value of genetic gain were observed for plant height 
and ICOD-grain weight,

Vishwanotha and Kohli (1973) reported largo 
horltability estimates in respect of number of soiketels per 
oar and test weight ^thousand grain weight and grain yield 
per olant, high horltability as well as high genetic advance.

Siddique and Ghafoor (1974} studied generations 
derived by treating C-391, Nayab and Indus-66 with X-rays,
HfAS and combination of both outagenic agents. They have 
stated that estimates of horltability and expected genetic 
gain indicated that selection for higher yield would be 
more effective among mutants of IMayab and Indus-66 than aaong 
C-591 mutants,

i

Singh and isuaar (1974) reported high horltability 
estimates for grain hardness and tost,weight (73.39 and 
71.17 respectively), moderate for yield (43,13 percent) an-1 
low for grain specific gravity (16,67 per cent).
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Estimated genetic advance at 5 per cent selection 
intensity ranged from 2.34 to 22*18,

Larik (1975) reported that increasing the cose of 
gamma radiation on seeds of four varieties resulted in 
increased hcritability estimate one expected genetic 
advance for plant height, culm diameter and days to heading* 
A variety Wisconsin supremo had the highest estimates of 
hcritability.

ilandhawa £& (1975) reported high heritabiiity
and genetic advance for plant height* peduncle length* 
1000-grain weight and the number of grains per ear.

Ziauddin Ahmed a^; (1977) reported higher norrav 
sense hcritability for plant height and 1000-kernel weight 
than other characters. The genetic advance in percentage 
of mean was higher for the number of productive tillers per 
plant in ^ anG P3 generations, followed by olani height 
and iOOO kernel weight in Fg and grain weigh* and plant 
height in Fg.

Singh (1973) reported high hcritability
maximum expected gain and fairly good amount of expected 
additive genetic variance (62g) for 1000-kernel weight 
and lowest for she plant height.
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CH&PXfca-m MATbtUAIS AND fHim>

Massk&MLKtiB&A *
The material used for the present study cora^rlsed 

of fbvre genotypes of wheat viz., Ajantha, HM189, HIML-i, 
0306 and Hinoi-62. Out of which NIML-i is a multiline 
derivative of HI 146 which is T.durum type. The remaining 
varieties are of T.aestivua group.

3.2 Experimental methods ;

3.2.1 Mutagenic treatments ;

Dry and bold grains of unifrom sized, were token 
from the Triticum aestivum L.(2n=42) and Triticum durum 
(2n=28) species. These seeds were treated with gamma rays 
at the Bhabha Atomic Research Centre, Trombay, Bombay.
The source of irradiation was 60,Co, with a dose rate of 
3.KB/mlnute. 30 grammes of each variety were treated in 
each treatment, the doses were 10,20 and 30 KB, Untreated 
seeds were taken as control. Those doses were selected 
as per the inferences drawn by Foityn (1967)$ he indicated 
10,20 & 30 KB as useful range for mutation breeding in 
wheat.
3.2.2 Raising of generation :

The irradiated material was sown with control in the 
field immediately after it was roeleved from Trombay. The 
sowing of this generation (replicated trial) was done 
during rafoi . season on 20th1, Hovsmber51984 witl dibling 
method;, two soed^hiil was dibbled at Wheat Research fields 
Marattorada Agricultural University, Parbhani.
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Material was sown with 23 x 10cm spacing and all 
agronomic and plant protection measures were applied as por 
recommendations for'wheat# The design was -
randomised block design with three replications# The 
randomly' selected plants were harvested separately#

3«2#4 General care of the crop :

Normal agromomic practices like use of fertilizer* 
intor-culturing operations* plant protection measures were 
adopted. Potoctive irrigations were given as and when 
required.

3#3«1 Germination count#

Germination couwt ws& taken on 15th day in the field 
sown material#

3.3.2 seas flowering :

Humber of days from the date of sowing till the SJ 
percent plants in the progeny had emerged the flowers wore 
recorded#

3*3.3 ^q.glJieAg£>tJLtoj£^
Recorded in centimeters, the measurement include the 

height above soil surface to the top of the ear minus awns# 
This is recorded when the plant4were approaching maturity#

3*3.4 tens:

Length of carhead (main) spike was measured in 
centimeters from the base of ear to the tip of the ear. 
(excluding awn length)*
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T 12-3 I
Number of fertile spikelets i.e, in which grains 

were filled on the main spike were counted.

3*3.6 3

Number of tillers bearing ears wore counted as 
effective tillers.

3*3*7 :

Days to physiological maturity from the date of
sowing.

3*3*3 *

Number of grains per earhoacJ (main spike) wore 
counted by harvesting the earhead separately.

3*3.9 :

100 grains wore counted for throe times seporatoly 
from the bulk of oach progeny and weighted seporately in 
grams using electrical monopan balance and averaged out.

3.3.10 :

Grain yield per plant was taken from each 
selected five plants seperately in grams by using 
electrical roonopan balance.

3*44. MSlSftJjQb-aemto ^

Individual plant progenies were grown in throe 
replications by sowing material on 20th November,1935.
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These progenies were evaluated in factorial randomised 
block design with replication. These progenies wore sown 
in single row of 3 meter length with 23cn x 10cm spacing 
as with three replications*

3.5 Observation decordedin AW generations*

3.5.1 s
Mutants having economic value like early maturity, 

dwarf typos, early dwarf, tail and early, nrofusc tillering 
typos, late, etc, were screened and recored*

3.5.2 :

Five plants were selected randomly in each entry 
of replicated trial and observations of those plants were 
recorded, as given for at 3.3. in this chapter.

3.6
The samples were ground in hand operated, stone 

grinder9sieved through flour sieve (723 holos/sq.in.) thereby 
obtaining 91*92 percent extraction of flour.

& 6*1 (H x 5.7)

it was estimated by roicro-SCj eld a 1 method, jeighed 
sample (1 gm) was digested in concentrated sulphuric acid 
(36 M) using catalyst mixture, till the content were clear 
and free from black particles. The contents were diluted 
to 2SQ ml, 5ml of this sample was taken for distillation uos 
carried out to collect amonia in 4 percent boric acid 
sulution containing methyl red anC hromocrysol grocn 
indicator.
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About TO ml of distillate was collected and then taken 
for titration against 0*01 N Hci till greenish or pink colour 
was obtained*

Simultaniously a blank reading also carried out. 
the per cent nitrogen was calculated by tho following 
formula*

Percentnitrogen - uSate) * NiCL « <Jil'rtion

X 14,007 X 100wt*of sarnie in mg»

*•6.* .^lam,c.gal6Sg?r, s
weighed sample (29 g) was taken into a white enacol 

bowl and sufficient tap water (13ml) was added to form 
firm dough ball* Dough was kept In water at room 
temperature for one hour* After one nour the dough was 
washed gently in the stream of tap water over bolting 
cloth* until it was noted before crying at 130°c.

3*6*3
Weighed sample (5 gm) placed in slice crucible was 

incinora ted in muffle furnace maintained at 550°c for 5 
hours* Tho weight of ash was taken ami expressed as 
percent ash in sarooles,

*3.6.4

Lysine was estimated by the cslorometric method
* * s i 1 i t
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3*6*5 ^elshenke Value :

Carried out by the method described by pelshenke
(1930).

3.6.6* SedeTOfttation test s

were carried out by the method described by Zeieny
(1947).

3.7 Statistical methods $

The large amount of data can be made intelligible 
only with the application of statistics. Hence, analysis 
of variance was worked out for all the quantitative 
characters studied, to find out whether there are 
significant differences among the variants with respect to 
these characters.

For analysis of variance the following constants 
were used.

/

Correction factor <C.F.) » Grand total)2
Number of variant progenies X 
Number of replications.

Total sum of squares « Sum of squares from all 
(T.S.S.) Individuals observations

correction factor.
Replication sum of *» Sum of squares of replication
squares (R.S.S.) totals .-C.F.

Number of variant progenies
/
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Variant progenies « Sura of squares of variant
sura of squares (V.S.S.) orogenies totals * C-P.

Humber of replications.

Error sum of squares = T.S.S. * (V.S.S. t R.S.S.)
(E.S.S.)

The mean sura of squares for variant progenies was
obtained by Sub of squares for variant orogenies 

C.F. for variation progenies

The mean sura of squares for error was obtained
by Sum of squares for error

d.F. for error

♦F* value was calculated by the formula*

F b Variance ratio » M.s.s. for variant orogenies
M.S.S, for error

S.E. « M.S.S. for error 
No.of replications

Creitical difference (C.D.) was calculated to find 
out whether there are significant differences among the 
variant progenies with respect to the characters studied.

C.D. » standard error X\/5" X 9t*

Where *tf « Value of *t* at 5# level.

The genotypic and phenotypic variances were 
calculated by following the expected M.S.S as followss

Analysis of variance

Source of 
variation df s.s. M.S.S. Exooctod f".S»S.

Replications r-i • % • 0
Variantprogenies

w*l m «2 4 + r°8
Error (r-1) (v-X) m % 4
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<| - Mg-%
JP

i -
Where,

V is no. of variant progenies
r is no. of replications
Mjl is replication mean sum of squares
Mg is variant progenies mean sum of squares
Mg is error mean sum of squares
M.S.S. is mean sum of squares
0? is environmental variance 
O2

sTq is r times genotypic variance 
is phenotypic variance.

The phenotypic and genotypic coefficients of 
variability (C.V.) were calculated according to Burton 
(1952).

Phenotypic C.V* « ^
x"

Genotypic C.V. »
x

Where, o and o denote phenotypic and genotypic 
standard deviations respectively and x~ is the average 
mean of the characters.
Phenotypic standard deviation (Cp « 0^

Genotypic standard deviation (Cp ** cj:

x 100

x 100
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The hcrltabiJLity estimates wore calculated 
according to the method suggested by tush (1940) in 
broad sense

irritability (H) • 4* X 100

lmere, q| is genetic variance and GjJ is phenotypic 

variance.

The heritability estimates were classified 
according to Hobinson (1966) as given below:

1. Low heritability t 5-lC$
2. Medium herit ability : 1O-30&
3. High heritability : 10-6q£

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

Genetic advance »

inhere K « Selection differential at 3;5 level and 
q| is tho genetic variance and is the phenotypic 

standard deviation.

Genetic advance expressed in per cent of moon
as Genetic advance a X 100 for comparison 

Mean X

•*#



I

t I

J

}

CHfcPTfja-IV

i

EXPERIMENTAL RESULTS

I

I i

r

\

! 1



cmpxsa-iv fiXPEaifJENTAL RESUUS

The data taken from th© laboratory experiments and 

field experiments to study the mutagenic effects for various 

characters of five wheat varieties viz,, Ajantha, iD-2109. 

N1MI-1, 0306 and ltindi-62 in the two successive mutagenic 

generations and are presented in this chapter* The 

results obtained in the present investigation are furnished 

in the following sub-sections,

4*1 Studios in generation s

4*1*1 Germination percentage j

Analysis of variance revealed statistically significant 

treatment differences for germination percentage, Tho effect 

of varieties was non-significant while, the effect of doses 

was significant*

Varietal differences s

The highest germination percentage (80*22$) was recorded 

for the variety NIML-1* However, the germination percentage 

in rest of four varieties was statistically at per with 

NlfdL—i variety* Tho germination percentage in 0306 variety 

(74*81$) was lowest*

Effect of doses s

Tho effect of gamma ray doses was significant* The 

germination in control was highest (82*81$) and followed by 

10 K8 dose and 20 K8 dose* Tho germination of 30 Kft exhibited 

significantly lowest percent (65,92$).
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 ĉn
rm

iv
\«

^b
on

, .p
er

ce
w

t^
e

C
O

N
TR

O
L

10
 K
K

mm4
+ 

+

+4
-

4 
4-

+ 
-4

-
4-

4-
-*

•+
4-

 4
-

-4
4

-4
 + ♦ + + 
4-

+ 
+

+ 
•+

4-
4-

-*
• ■

+•

»V■>
- i

im
 *— •

v *, l-v
;

•>
-• %

p
\ 'M

f *

5020
 KR



39

Thb results revealed reduction in tho germination percentage 
due to increase in the dose of mutagen (Table 7).

Variety x dose interaction s

The interaction was significant* The germination 
percentage was highest in tho control (non-treated) and lowest 
in 30 KA dose for all the five varieties * However, the 
germination percentage of 30 KH dose was statistically at par 
with control in the varieties NIML-i and Hindi-62. Tho 
germination percentage in Ajantha with 30 KR dose was 
statistically lowest (99.07) than other treatments. The effect 
of 20 KR and 10 Ka dose in all the varieties was at par with 
control. These results revealed decrease in the germination 
percentage, in all the five wheat varieties.

4.1.2 Davs to 50^ flowering fin days) ;

The parameter days to 50$ flowering is considered 
as an index of maturity. Early varieties of wheat for 
rainfed conditions will prove advantageous. These can escape 
the drought similarly early varieties under irrigated is the 
need to fit in the multiple cropping system.

Varietal difference :

The five wheat varieties revealed significant 
differences (Table 2), Hlndi-62 indicated its lateness 
(75.79 days) for 50$ flowering followed by 0306 (74.29 days) 
and were at par with each other. Variety A3antha exhibited 
significantly lowest (49.94 days) for days to 90 percent 
flowering.
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Table 2 ANOVA for the effect of irradiation on five 
characters in generation*

Sources df
Germination 506 Plant ??** tilwL./

% flowering height gST'

Replications 2 3.58 5.26 102.11 177.61 25.41
Treatments 19 168.66 415.07 374.35 864.64 17.20
Varieties 4 74.9# 1949.** 820.2(7* 3551.73 41. Qt
Doses 3 860.21 19.68 1097.10 382.72 34.44
VXD 12 27.00 2.67 45 •82 156.08 4.68
Error 33 69.24 3.17 20.42 155.44 10.23

* p = 0.06, «* P a 0.01

Table 3 ANOVA for the effect of irradiation on yield
components in ^ generation* >

Length of Number No.o^ Grain loo
Sources df main spike of grains/ yield grain

(cm) spifeelet earhead per plant weight

Eeplications 2 0.04 23.17 9.29 5.69 0.36
Treatments 19 3.34 4.04 17.35 0.83 0.34
Varieties 4 13.29 13.42 87.42 2.69 0.72
Doses 3 0.98 3.29 18.83 0.23 0.13
VXD 12 0.63 1.10 10.29 0.34 0.26
Error 38 0.54 1.40 6.49 0.98 0.23

* P » 0.06, ** 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 (65.30 days), 
which was significantly lowest (early) than other doses.
The dose of 30 KB significantly increased the 50& flavoring 
period (75.33 days).

Variety x dose interaction j

Data presented in the (Table 7) revealed that variety 
x dose interaction was significant. The 5d;S flowering 
period was early in control in all the five varieties and 
late flowering period was recorded in the 30 KB doses. The 
effect of 10 KB doses was at par with control in all the 
varieties except Ajantha, which showed significant difference 
(47.66 days) .TWeniv KRdose was also significant for the effect 
of mutagenic dose for flowering period towards lateness.

4.1.3 Plant height fin cm) I

Plant height is an indox of plant growth. Xn wheat, 
plant height has greater importance as it is related to 
harvest index, lodging resistance etc. Due consideration 
is given to height while breeding for rainfed conditions. 
Analysis of variance revealed significant treatment 
differences*

Varietal differences s

The highest plant height (95*40 era) was recorded in 
which was significantly superior over rest of all 

varieties* Least plant height (75.50 cm) was recorded in
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the variety 0306 which was significantly inferior amongst 
all the varieties*

Effect of doses s

The effect of gamma ray doses was significant on 
plant height* The plant height in the control was highest 
<93*60 cm}* which was significantly superior over rest of 
doses. The plant height was increased in 30 fCH doses 
(74*44 cm)* These results exhibited effect of doses on 
plant height*

Interaction effects #

Data presented in(table 7) revealed that variety 
x dose interaction was significant. The highest plant 
height was recorded in control NIfAL-l i.e. 103*46 cm which 
was statistically significant* over other treatments* The 
plant height was highest in control and lowest in 30 KB 
doses in all the five varieties* However, the plant height 
in lo m dose was statistically at par with control in all 
the varieties except 0306. The plant height in ID KB for 
0306 was statistically lowest (74.80 cm) than otter 
treatments* In general, the mutagen dose exhibited decrease 
in plant height in all five wheat varieties*

4*1*4 Length of mainsoike (earhead in cm) a

The spike length is the most important as it bears 
comparatively more number of spikelets and ultimately 
increased the number of grain resulting in increased grain 
yield*
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65.80
67.93
69.00
75.33
0.4601.27

75.0975.13
80.22
74.81
78.692.40

mk&iigs. s
A3antha 
10-2189 
uzhux
0306 
tfXNDI-62 Sis +
CD

Doses :
Control10 m 20 m 30 mSE ♦CD

Variety xdots s 
Ajantha control
io m 20 tea 30 m

liU2i89 control 10 MR 20 KH 
30 KB

nzmi*>1 control 
10 KB 
20 KB 30 m

0306 control 10 KB
29 KR 
3D KB

Hindi-62 controlio m
20 K330 m

SE ♦
CD

96.50 14.51
125.53 12.30
128.50 10.30
134.16 13.30
139.66 13.55
3.59 0.92
9.97 2.56

122.60 11.23
123.93 13.82
123.36 13.60
127.96 14.37

3.21 0.82
NS 2.29

93,33 12.86
96.33 14.40
97.33 13.73
99.00 17.06
120.33 11.76
123.66 12.00
127.00 12.60
129.33 12.53
122.00 3.40
123.00 0.20
129.33 10.96130.60 11.66
130.33 12.40
132.66 12.98
134.66 14.20137.00 14.46
123.00 10.96
139.00 11.06
141.00 16.53
143.66 18.63
7.19 1.35
19.95 5.13

Table 7 Effect of irradiation on five varieties of wheat in 
M« generation.

Treatment
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Varietal difference s

There were statistically significant differences 
among the varieties for spike length, Significantly highest 
length of main spike was noticed in Ajantha (9*33 cm).
The eorhead length of HP-2189 and lUndi-62 was at par with 
Ajantho, Short earhdad length was observed in NlML-i 
which was significantly inferior*

Effect of doses s

The effect of gamma ray doses were statistically 
significant for spike length. The highest length of main 
spike(i.e. 8.59 cm) exhibited in control. The case of 
10 KR was at par with control the length of main spike was 
significantly lowest (7,45 cm) in 30 Kl, The results showed 
reduction in the earhead length due to increase in the dose 
of mutagen.

Interaction effects s

The variety x dose interaction was significant* The 
main spike length was highest in the control and lowest in 
the 30 KR dose in all varieties* However, the main spike 
length in 20 KR and 10 KR doses was statistical!/ at par 
with control, in all the wheat varieties. The length of 
main spike was statistically lowest (5.10 cm) in NZMI#»1 of 
30 KH dose than other treatments, in general, tie irradiation 
dose reduces the length of main spike in all who it varieties.



45

4*1.5 Number of splkeiets peg main spike 5

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

Varietal differences s

More spikeiet number per main spike was recorded 
in filndi-62 (17,76). The Ajantha and !D-2189 varieties 
were at par with Hindi-62. Lowest spikeiet number per 
earhead was found in NIMU1 (15.23). The varietal 
differences were significant.

Effect of doses ;

The different doses of gamma ray showed significant 
differences. T he highest number of splkeiets were In 
control (17.11) and was at par with 10 KE dose. The 
number of splkeiets was significantly decreased In 20 
treatment. The dose of 30 KS exhibited significantly 
lowest (15.69) number of splkeiets. The results revealed 
reduction in number of splkeiets due to increase in the 
doses of gamma rays.

interaction effects ;

The variety x oose interaction was significant.
The spikeiet number was highest in the control end lowest 
for 30 KB dose in all the five varieties. Hov/evor, the 
spikeiet number In 30 KH dose was statistically at par 
with control in all the varieties exceot 10-2139.
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The spikelet number in NIMb-i with 30 dose was 
statistically lowest (14.00) than other treatments.
Those results revealed differential response of wheat 
genotypes to irradiation doses* Generally, the 
irradiation dose revealed decrease in the spikelet number 
in all the five wheat varieties*

4*1*6 Number of effective tillers per plant :

Number of effective tillers Is: also an important 
character influencing yield in wheat* In general profuse 
tillering is desirable for irrigated wheat, while less 
number of tillers is desirable for rainfed wheat, as there 
will be more requirement of water for profused tillering.

Varietal differences :

Th© five varieties revealed significant number of 
tillers per plant* Hindi-62 indicated significantly highest 
number of tillers/plant (15,55). T he varieties Ajantha 
and C-306 were at par with Hindi-62, Nlft/UUl exhibited 
significantly lowest number of tillers (190*80) which 
was statistically inferior.

Effect of doses :

Irradiation with different doses was significant.
The number o f tillers were lowest in control and highest 
in the 30 K'i doses in all the five varieties* The number 
of tillers for 10 KH and 20 &T treatment were at par with 
30 KR dose* The lowest number of tillers exhibited in 
control which was statistically inferior*



39.6138.41
37.6537.300.651.82

38.1339.2037.1333.60
39.73 41.2641.7338.40
35.66
33.3336.9330.80
42.13 41.06 39.0440.60
42.4037.20 
38.06 40.00
1.47
4.07

17.1116.3316.2015.690.300.84

Varieties :
AjanthaHD-2139NXM£f»i
0306lHndl-62SK ±

Doses :
Controlio m 20 m 30 m se ±CD

Variety x dose t
Ajanfeha control 10 m 20 m 30 m
cft-2189 consolio m20 KA 30 Kft
NIML»i control10 KR2o m so m
0-306 control10 KR 20 KB 30 KB
Htadi-62 control 10 id 
20 Id 30 KB

SE +
CD

Table 3 Effect of irradiation on five varieties of onyield cocponants, in generation.

Treatment Length of main spike Cent)
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Interaction effect j

Tho Interaction effect was significant* The ~ 
tillers wore highest in the 30 K& dose and lowest in 
control in all the five varieties* However, tho tillers 
number per alant in 30 dose was statistically at per 
with control in all tho varieties except Kindi-62. the 
highest number of tillers were recorded in 30 ICi dose of 
ttindi-62 (18.83) which was statistically superior over 
other varieties* The lowest tiller number (3*40) was 
exhibited in NIML-1 of control* In general* the mutagen 
dose revealed increase in the tiller number per olant 
in all five varieties*

4*1*7 Pavs to physiological maturity j

The parameter days to physiological maturity from 
the date of sowing is considered* Early varieties of 
wheat for rainfed conditions will prove advantageous as 
these can escape the drought* generally occuring in later 
part of rabi season* as it escape from the insect pest and 
diseases* etc.

Varietal differences j

The effect of gamma ray doses was non-significant. 
The late maturity was noticed in 30 &l dose (127.93 days) 
and earlines in maturity was found in control* In general* 
lateness in maturity in all varieties increased with 
increasing dose of mutagen*
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Interaction effect g

The variety x dose intraction was non-significant.
The Guriy maturity was recorded in the control and late 
(highest) days to maturity was in 30 Kft dose in all 
varieties, However, the days to maturity in 30 Kl dose 
was statistically at par with control in all varieties 
oxeept Hindi-62, The days to maturity in £ Uadi-62, The 
days to maturity in fS.ndi-62 with 30 Ka dose was highest 
(143,66) than other treatments. These results revealed 
increase in the days to physiological maturity towards 
lateness with increasing mutagen doses,

4,1,3 Number of grains per main spike :

The number of grains per main spike is an important 
character influencing the grain yield. To get greater 
number of grains per spike without loosing the average 
grain weight, will add towards higher yields.

Varietal difference s

The five varieties revealed significant differences 
for number of grains per spike. The data revealed that 
(Table 8) variety £13-2139 (41,03) had highest grain 
numbers. The variety 0-306 and !!indi-62 were at par with 
H3-2189 which had grain numbers 40,00 and 39,66 respectively. 
The lowest grain number was exhibited by NXML-X (36,68) 
variety.
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The effect of ganana ray doses was also significant. 
The grain numbers per main spike were highest for control 
and was at par with 10 KB dose. Tho number of grains per 
main spike were significantly reduced in 20 KR- treatment 
than control. The dose of 30 Ka exhibited significantly 
lowest (37.30) number of grains per main spike. Tho results 
revealed reduction in number of grains duo to increase in 
the dose of mutagen.

Intoractien effects :

The variety x dose interaction was also significant. 
The number of grains was highest in the control and lowest 
in 30 KR dose. However, number of grains per main spike 
in 30 KB dose was statistically at par with control in four 
varieties, NIML-1 with 30 KB dose was statistically lowest 
(30.60) than other treatments. Higher doses of gamma rays 
reduced the number of grains per plant in all the varieties.

4.1.9 iQO grain weight (qua) t
100 grain weight is an important character which 

influences tho yielding ability. The results revealed 
significant varietal differences.

Varietal differences :

100 grain weight was recorded highest in ID-2139 
(4.21 gro) which was significantly superior over other 
treatments, while NXML-1 variety was statistically at par

SIoiB £ o ct- 8>



with iD-2139* Least 100 grain weight was found in 
Hindl-62 (3*39 go) which was statistically inferior.

Effect of doses j

The effect of different doses of gamma rays was 
also significant* The highest groin weight was observed 
in 30 KB dose (3*93 gm) and was at par with control and
20 KB treatment* The dose of 10 KB exhibited significantly

\lowest (3*53 gm) 100 groin weight. Tho results revealed \
reduction in 100 grain weight at lower doses while increase
at higher doses (like 30 KB) 

Interaction effects s

The dose x variety interaction was non-significant. k 
The dose 10 KB and 20 KB exhibited lowest 100 grain weight 
in all the varieties. The weight of XOO grains wore slightly 
increased in 30 KB dose. The doses of 10 KB and 20 KB 
reduced the weight of 100 grains while tho higher dose 
like 30 KB increased the 100 grain weight In all five 
varieties.

4.1.10 Grain yield per plant (in gum) :

Grain yield is tho most important character and 
ultimate aim of tho breeder is to improve thjU by knowing 
various statistical parameters* as it is complex characters 
and influenced by number of other characters.



375.44 4.65 130.2 2.25
289.73 429.35 977.63 3.15
112,52* 2009.49* 3857.18** 2.43*
942.18 33.30 368.93 4.55
185.69 2.45 169.96 3.05
161,33 2.54 170,13 1,40

Replications
Treatments
Varieties
Doses
VXD
error

♦ P B 0.05, ** P « 0.01

Table 5 AMOVA for effect of irradiation on yield coraponants.

Sources df length of Number 
main ofspike spikelcts

Mumber 
of grains/ 
ear head

Gralfiyield/
plant

100
grain
weight

Replications 2 8.38 20.30 21.18 0.87 0.13
Treatments i9 4,73 6.21 51.55 1.76 0.40
Varieties 4 16.29 11.61* 95.09 3.09 0.757
Doses 3 2.81 4.51 34.13 3.67 0.33
VXD 12 1.40 4.85 41.38 0.84 0.31
Error 38 1.21 8.25 41.88 1.38 0.35

* P« 0.05. ** P « 0.01

Table 4 AMOVA for the effect of irradiation on four 
quantitative characters in M2 generation.

Sources df
' RfvJ ' '1Days1 ' Wo.of

Plant height to tillers/% flowering mtwcltY pl3nt
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Varietal difference s

The significant differences were found for grain 
yield. W-2189 variety (7.07) significantly superior 
over Ajantha (6.15) and NIML-1 (6«15) while grain yield 
of 0306 and Hindi-62 were at par with HD-2189.

Effect of doses j

Non-significant differences exhibited within 
different doses of irradiation. T he grain yield in 
control was highest (6.65 gn), while lowest grain yield 
was exhibited in 30 KB dose (6.22 gtn). These results 
revealed reduction in grain yield due to increase in 
the dose of mutagen.

Interaction effects ;

Data presented in the (Table 8) revealed that 
variety x cose interaction was non-significant. The 
grain yield per plant was highest in control (except Ajontha). 
Among the doses of irradiation 10 KB exhibited highest 
grain yield per plant for the variety A3 ant ha. The lowest 
grain yield per plant was observed for 20 KB dose. The 
30 KB dose displayed at par grain yield as compared to the 
control. Those results revealed differential response of 
wheat genotypes to irradiation doses. In general* the 
20 KB dose of gamma rays exhibited reduction in the grain 
yield than 30 KB doses in all the varieties.
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4,1,11 Chimeras fog double spike character t

Chimeras for double spike character were screened 
and isolated in generation# which was induced due to 
gamma rays,. Three chimera #s for double spike character 
were found in different varieties os under, (i) MJ-2189 
with 30 KB dose which hod branched spikelets. (ii) Second 

t was observed in NIMb-1 variety for 30 KB dose# In this 
peculiar chimera# there were two spikes due to bifurcation 

/ of peduncle. This bifurcation was from the base of spike, 
(lii) Third double spike was observed in 0*306 in 30 KB 
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 racliomorphs 
in these three varieties.

4.2 Studies In hU generation :

4.2.1 Mutations for plant height 5

4.2.1.1 Dwarf mutants t

Mutants having varying degree for dwarfness wore 
observed. Dwarfs statured plants possessing loss height 
of 8 to 16 cm or 20 to 30$ reduction in height wore isolated. 
Such mutants were found in HV2189 30 KB which had 40 cm 
plant height# A j ant ha 30 K3 exhibited 45 cm plant height. 
Ajantha being tall and subjected to lodging, it is desirable 
to isolate dwarf statured plants from this variety.
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4«24«2 Tall mutants s

Mutants having more height by 8 to 16 cm or moro 
than respective control were observed, ?Aost of the 
mutants were isolated from &0 KB ami 30 KB doses for 
Ajantha possessing plant height of 98 cm and 93 eta 
respectively. Similarly in variety NIBAL-1 for 30 KB 
doses plants upto 97 cm and in 0306 upto 94 cm and in 
&ndi«62 upto 99em plant height wore isolated and 
harvested separately,
4,233 Mutations affecting maturity $
4,2,2«1 Early mutants t

In recent years for achiving 10Q& cropping intensity 
it is essential to fit wheat in sequence cropping for Babi 
season. Hence it is necessary to head early maturing 
and adjusting to short winter season. These mutants were 
matured earlier by 4*10 days than their respective control.
In Ajantha by 4 days and NIML-i 20 KB by 6 days and in 
ft>«*2189 by 8 days.
4.2.2.2 Late mutants s

Late mutants are those mutants which matured later 
by 4-10 days than their respective controls. Late mutants 
occurs specially in Htndi-62 20 KB by 5 days, Hindi~62 
30 Ka by io days and 0*306 30 KB by 10 days.
4.2.2.3 Early and dwarf mutants j

Those mutants were less in height and matured 
earlier than their respective controls. Such type of mutants 
were noticed in varieties viz., and M1ML~1, for 30 KB doses.
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4.2.2,4 Early and tall mutants j

These were earlier In maturity and were taller than 
their respective controls. Such type of mutants were 
observed in Ajantha 20 KB, 0306 30 KH, wheat varieties,

4,2,3 Mutations affecting ear characters $

4.2.3.1 Tin sterility mutants j

Mutants having sterile spikelets at the tip of the 
ear are termed as tip sterility mutants. Such type of 
mutants were isolated from HD-2189 30 KB,

4.2.3.2 Elongated ear :

These are interesting mutants ana also economical.
In those mutants length of spike has been increased, those 
were found in NlfcTL-i 30 m and C-306 30 Kft,

4.2.3.3 Bold and elongated ear :

In this mutants length of main spike was increased 
than their controls, the sire of spikolots was also increased 
and having bold grains. Such peculiar mutants were found 
in Ajantha 30 KR. These are also desirable and economical 
mutants,

4,2»3,4 Double sotkelct mutants s

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

4*2.4 Biometrical observations t

The observations were recorded like MX generation.



46.66 
48,00
43.33 49,00
61.6662.33 63.0063.33
64,00
67.0067.33 71,00
68,00
69.0070.00
77.66
82,00
83.33 84.00 
86,00
0.92
2.55

48.00 75.5062,58 72,9567.33 71,7369,41 78.41
83,91 73,260.46 3,881,27 m

11.3312.33 
15,2615.93
12.40 13,8013.60 14.73
10.3313.3313.40 13,46
14,8615,1615,2615,90
13.9314.60 14,6615.93
1,65
4.59

Varieties :
Ajentha
IP-2189KIMD-i
0306Hindi-62SE *CD

Doses :
Control 10 kb20 KB 
3o m SB ±

Variety x dot. t 
Ajontha control10 kb 20 m 30 m
HP-2189 control lo m20 KB 30 KB
NIMD-i control 10 KB 20 KB 39 KB
0306 control 10 KB 20 KH 30 KB
Hlndi-62 control 10 KB 20 KB 30 KB
SE +
CD

Table 9 Effect of irradiation on five varieties of wheat in Mg generation.

Treatment 50*
flowering Plantheight

Lenght of earhead Number of spikelots
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4.2.4.I Plant height (in cm) :

Varietal difference j

The varieties revealed non-signifleant differences, 
for plant height. 0306 indicated highest plant height 
(78.26 cm) followed by Hindi-62. The shortest plant 
height was observed in NXMi-i (71.63 cm).

Effect of doses 5

The doses of gamma rays exhibited significant 
difference. Tho plant height in control was lowest (63.57 cm). 
The plant height in 30 KB dose exhibited highest (80.65 cm) 
which was significantly superior over control and were at 
par with 10 KB and 20 KB doses. The control revealed 
significantly lowest plant height. The results revealed 
increased in the plant height due to increased in the 
doses of mutagen.

Interaction effects s

There was significant results between the variety x 
dose interaction. The highest plane height was found in 
20 KB dose. However, the plant height in control dose was 
statistically at par with 30 KB, in all the varieties except 
HP-2189 and NIML-i, The plant height in H3-2189 with 
control was statistically lowest (53.73) than other treatments. 
The 10 KB, 2o KB doses was at par with 30 KB dose. In 
general, the mutagen dose revealed increase in the plant 
height in all the five varieties.
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The five varieties revealed significant differences 
for SO percent flowering* liarly flowering was noticed 
in Ajantha (48 days) which was significantly inferior over 
other varieties* Highest days to flowering indicated by 
!&ndi-62 (83.91 days) which was significantly superior 
over other varieties*

Effect of doses ;

The effect of gauvsa ray doses was significant*
The highest days to flowering (lateness) was exhibited in 
30 KB dose (63*06 days) which was significant!r superior 
over other doses* The control revealed significantly 
lowest (64*46 days) days to flower or earlinesa* The 
results revealed reduction in the lateness of flowering 
days due to increase in the dose*

Interaction effect1 j

Data presented in the (Table 9) revealed that 
variety x dose interaction was significant* Tie highest 
flowering period was at 30 KB dosesf and was a- par 
with 20 KB doses in Ajantha, 83-2X89 variety* Best of 
all varieties are significant. The flowering period 
was short in control of all the varieties• In general* 
the mutagen dose revealed increase the lateness of 
flowering period as dose increased*
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4.2.4.3 Length of main snike (in cm) s 

Varietal difference :

The varieties revealed significant differences for 
length of main spike* The variety ID-2189 indicated 
significantly highest length of ear (7*64 cm), while the 
varieties Ajantha* Hlndi-62, 0306 were at par with 
IP-2139. The variety NIML-i showed significantly short 
length of main spike (4*38 cm) which was statistically 
inferior.

Effect of doses t

The was significant differences between different 
doses of mutagen. The length was (7.34 cm) highest in 
20 Kri dose and was at par with 30 101 and 10 ICL The length 
was significantly reduced in control (6.34 cn). The results 
exhibited increase in the length of main spike with 
increased dose of mutagen.

Interaction effects s

The results clearly indicated that the variety x 
dose interaction was significant. The length of main spike 
was highest in 30 Kft, 20 KB dose and lowest in control 
in all varieties. Hjwever, the length of main spike in 
30 KB in Ajantha and NIML»I were at par with control, while 
length was highest in 20 Kft of IP-2139. fHndl-62 were at 
par with control except C-336,



3.70
3.34
3.54 
3.34
2.54
2.96
3.49
3.49
3.17
3.54
3.56 
3.64
2.66
3.66
3.42
3.49
3.59
3.53
3.53
3.57
0.34
0.95

Varieties s
Ajantha 9.66 93.25 36.33
IP-2189 9.93 121.33 39.49
NXMb-1 10.21 119.91 32.92
0306 10.12 133.58 39.95
SHndi-62 10.08 139.91 37.78
SE + 0.34 3.76 1.86
CD j 0.94 10.43 5.17

Doses
Control 10.10 114.4 35.97

10 kb 10.26 122.33 37.54
20 Ka 10.47 124.33 39.34
30 m 10.81 125.33 36.37

SE -4- 0.30 3.36 1.67CD - 0.84 9.33 NS
Varietv x Dose s

Ajantha control 9.43 91.00 34.3
10 m 9.26 91.66 36.320 m 9.03 94.00 38.53
30 m 10.93 96.33 33.7

IP-2189 control 8.76 118.33 33.63
lo ica 9.13 121.00 35.33
20 KB 9.20 132.00 42.93
30 Ka 11.93 123.00 40.06

NIML-1 control 9.8 92.66 27.06
lo Ka 9.9 127.00 31.4
20 Ka 9.3 129.66 35.3
30 Ka 9.36 130.33 32.13

0306 control 10.2 131.00 39.53
10 KB 10.3 132.00 42.73
20 KB 9.46 135.00 45.00
30 KB 10.53 136.33 42.53

HLndi-62 controllO.33 139.00 36.33
10 KB 10.00 140.00 36.93
20 KB 10.86 140.00 38.93
30 KB 10.39 140.66 37.93

SE + 0.68 7.53 3.73
CD 1.89 20.87 NS

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

Number of Days to Number of Grain 103
Treatment tillers/ physiological grains/ yield/ grain

plant maturity ear plant weight
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The length of main spike in 0306 with 20 KB dose was 
statistically superior (3.1 cm) ovor other treatments.
0306 with control was statistically lowest (3.2 cm) 
than other varieties. Generally* the mutagen aose 
revealed increase in the length of eorhead in all varieties 
(see tgble 9).

4«2.4.4 Number of soikelets oer main spike ;

Varietal difference 5

The varietal differences shewed significant results. 
0306 indicated significantly highest spikelet number and 
varieties Ajantha, (02189* Hlndi-62 were at par with 
0306. The spikelet number of NIML-i was lowest (12.63).

Effect of dose :

The effect of gamma ray doses was also significant. 
The number of spikelets in 30 KB was highest (19.19) 
and was at par with 20 KB and 10 KB doses. The spikelet 
number was significantly lowest in control (12.57). The 
results revealed addition in number of spikelets due to 
increase in the dose of irradiation.

Interaction effects s

The variety x dose interaction was significant.
The number of spikelets was highest in 30 KB and lowest 
in control in all the varieties. However, the spikelet 
number in control was statistically at par with 30 KB in
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all varieties except Ajantha. The spikelet nurcber in 
Ajantha with control was statistically lowest (11*33) 
thin other treatments* These results exhibited mutagen 
dose had increased spikolet number with increasing coses 
in ail the five varieties,

4*2*4*3 Number of effective tillers per plant*

Varietal differences 5
There were statistically significant differences 

among all the wheat varieties. Highest number of tillers 
were showed by Hindi-62 (10*83) which was significantly 
highest* The number of tillers of NIMJL-1 and C-306 were 
at par with Hindi-62* The Ajantha variety has significantly 
lowest (9*66) tiller number p or plant*

Effect of doses s

The effect of different doses of gamma rays on 
number of tillers per plane was non significant* The 
highest number of tillers was recorded in 30 K* doses in 
all five varieties except NIPl-l. In NIML-1 with 10 KA 
dose highest tiller number was recorded. The lowest tiller 
number were exhibited in control*

Interaction effects j

According to data presented in (Table 9) revealed 
that Interaction variety x dose was significant* The tiller 
number was highest in the 30 id and lowest in control iose 
in all five varieties. However, the tiller number in control
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was statistically at par with 30 KB dose in KIML-1 and 
C-306 variety. The highest tiller number was recorded 
in the 30 KB of Hindi-62 (13.39) which was significantly 
superior over other treatments, and lowest in HD-2189 
control (8.76). In general, the mutagen dose revealed 
increase in the tiller number in all varieties.

*•2.4.5 Davs to Physiological maturity :

Varietaldifferences •

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 t

The effect of gamma ray doses was also significant. 
The highest days to maturity was in 30 KB dose (125.33 days) 
and was at par with 20 KB and 10 KB dose. The control 
exhibited significantly lowest (144.40 days) days to 
maturity. The results revealed that increased no. of days 
for physiological maturity was due to increasing the doses 
of mutagen.

Interaction effects :

The interaction was also significant. The maturity 
period was highest in the 30 KB and lowest in the control 
in all the varieties. However, days to physilogical
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maturity in control was statistically at par with 30 KE 
dose in all the varieties except HXML-1. The maturity 
period in NIMk-1 with control was statistically lowest 
(92*66) than other treatments* These results revealed 
Increase in the lateness in all five varieties duo to 
increased mutagenic doses*

4*2*4*6 Humber of grains oor oar>

Varietal difference s

The varieties revealed significant differences.
Hindi-62 revealed significantly highest (93,95) number of 
grains per ear followed by HD-2189* The varieties C-306 
and Ajantha were at par with Hindi-62. The variety NXtfJ#-l 
showed significantly lowest number of grains per ear*

Effect of dose j

The effect of gamma ray doses was non-significant.
The highest number of grains wore recorded in 20 KE doses 
while lowest in control* The cose 10 KE (lower dose) 
resulted mors number of grains per ear than control and 
30 KE doso also* These results revealed thut r.he number 
of grains per ear can be increased with medium dose 
(i.e. 20 KE) and lower dose (i.e* ID KEC),

Interaction affects j

The variety x dose interaction was also non-significant 
The number of grains per ear was highest in the 20 KE dose, 
in all the five varieties*
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4.2.4.7 Grain viold peg plant (in oms) 8 

Varietal difference j

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 par with H3-2109* Ajantha, Hindl-62. The 
lowest grain yield (5.93) was noticed in NIML-i, which 
was significantly Inferior with rest of all varieties.

Effect of doses j

The effect of different doses of gamma rays 
was significant. The grain yield in 30 KH was highest 
(7.28 gm) and was at par with 10 KA and 20 KA 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 yield production.

Interaction effects s

The variety x dose interaction was significant.
The grain yield was highest in 30 KA dose and lowest 
in control in all the varieties, fiowover, the grain yield 
in control'was statistically at par with 30 KB in all the 
varieties except Ajantha, The grain yield in Ajantha 
with control was statistically lowest (5,99) gm) than other 
treatments of Ajantha. The effect of 20 KB was at par 
with 30 KR dose. These results revealed addition in grain 
yield with increase in the doses of mutagen.



Ta
bl

e 
6 

AN
OV

A 
fo

r 
th

e 
ef

fe
ct

 o
f 

ir
ra

di
at

io
n 

on
 q
ua

li
ty

 c
ha

ra
ct

er
s

♦ P
 » 

0.
05

, 
•*

 p 
a 0

.0
1

«£

900*0 0.
00

50

SI.o

9000*0 o o
E
$

45%.n £TgyP»ch
•

o

§
•

o

qs
8.O

8O•
o o o

»
o*S,M gCw
%£ ®
W 9HH
ag

«nin
s

pHM)•
SI<9CM

£Q>
6
<M*H

s
tj

s•-4H

s•
f*

1
wf'"'*4» « «8*-fija
1 gS 9HI » £3 « >

3
o

SI.«
in•r-

soOs•o
f:
o

8.
-4

»*<PC C-"- fioS -42-t* o» 
^ fi f** otap

!Q
o

CDOs*H •in
s•o

2H•
•4

M»
O

t4*>£
ft

S*
O

s• s•
6

<0(M•
o

S•o
s•
o

w Os•H ei 3 S

8
1

to

<rt
PWr-»
1

«
C
14»■0GJ
ft

$H+»
H(4
S

1 a

>

§
1



68

4,2.4.8 1QQ grain weight (in am) s 

Varietal difference s

The varietal difference found significant. The 
variety Ajantha Indicated highest grain yield (3.65 gm) 
and over at par with NXML-X, C-306 and Hindi-62. The 
lowest 100 grain weight was recorded by HD-2189 variety 
which was statistically inferior.

The effect of dose %

The effect of irradiation was also significant.
The germination in 30 KB was highest (3.67) anc. was at par 
with 20 KB and 10 KB doses. The control exhibited 
significantly lowest (3.23) 100 grain weight. The results 
revealed increase in the 100 grain weight duo to increase 
in the dose of mutagen.

Interaction effects t

The variety x dose interaction displayed significant 
differences. The test weight was highest in the 30 Id dose 
end lowest in control in all the five varieties. From 
(Table 10} iz is clearly evident that the test weight in 
control was statistically at par with 30 KB dose except 
HD-2189 variety. Tho test weight in 113-2X89 with control 
was statistically lowest (2.54) than other treatments.
The effect of 20 KB was statistically similar as 30 KB.
In general* the irradiation dose effect was beneficial in 
increasing the iOO grain weight in all the five varieties.
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4.2.5 Qualitative analysis 5 
4.2.3.X Protein ;

Varietal differences :

Varietal difference revealed significant differences 
among varieties. 0306 indicated significantly highest 
protein content (14.73$) followed by Hindi-62. The protein 
content in the H3-2189 wqs lowest (11.50$) among the other 
varieties which were statistically inferior.

The effect of doses s

The effect of gamma rays was significant. The 
protein content in 30 KA was highest (14.70). The protein 
content in the 20 KA dose was significantly reduced. The 
dose of 10 Kft also significantly reduced the protein 
content, than 30 Krt 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 s

The variety x dose interaction was also significant. 
The protein percentage was highest in the 30 KA dose and 
lowest in 10 KR dose in all five wheat varieties, iforever, 
the protein content in 10 KH dose was statistically at par 
with 30 KA dos© in all the varieties except Hlndi-62. 
However, Hindi-62 with 10 KA exhibited statistically lowest 
protein content (13.83$) than other doses. The effect of
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20 Ka dose in Hlndi-62 doses of mutagen (like 10 Ki\) 
decreased the protein percentage. There results clearly 
indicated that in very few cases due to increase in dose 
of mutagen, protein content nay be increased,

4.2.5.2 Gluten :
Varietal difference s

There were statistically significant differences 
among varieties. The highest gluten content was observed 
in the variety Hindi-62 (i3.45;i) followed by 0306. 
Significantly lowest gluten content (ii.69/i) was in HU-2139, 
which was statistically inferior than other varieties.

The effect of doses :

The effect of gamma ray was non-significant. The 
gluten content was highest in the 30 Kft and lowest in 
control in ail varieties. T he dose of 10 K«. revealed 
increase in the gluten content than control in all varieties. 
The 20 Kft dose was like 10 Kl only 30 KH dose was found 
highest gluten content in all varieties.

Interaction effects :

Ttolety x dose interaction was significant. The 
gluten content was highest in the 30 Ka doses and lowest 
in control in oil five varieties, However, gluten consent 
In control wgs statistically at par with control in all 
the varieties except NXML-1, The gluten content in NZHM 
control was statistically lowest (11,99) than other toaOo,



12.70 24.67
12.62 24.46
12.79 24.28
12.86 24.86
0.12 0.26
m m

12.38 24.40
12.62 24.16
13.00 24.33
12.96 24.93
11.66 22.73
11.49 23.30
11.79 23.40
11.96 23.36
11.99 25.36
12.06 23.13
12.92 24.16
13.61 24.73
13.20 23.70
13.48 24.73
12.93 24.06
13.40 26.96
13.40 26.16
13.74 24.70
13.30 26.43
13.96 26.33
0.28 0.63
0.78 1.61

107.83
102.41
107.66
127.09
121.00
0.792.21

114.28
111.40
112.93
114.43
0.711.98

109.66
108.76 
106.66 
109.00
104.66 
103.00
101.33
103.76
110.66 
104.00 
110.00 
110.00
128.33
126.33
127.33 
127.38
126.66
118.00
119.33
121.00

1.39
4.42

Varieties i
Ajantha 13.94
fli-2189 11.50
M1MD-1 13.85
0306 14.73
Htndi-62 13.89
SE + 0.12
CD 0.33

Doses s
Control 13.70
10 KB 13.61
20 KB 13.42
30 KB 14.70

SE ♦ 0.10
CO 0.30

Varietv x Dose s
Ajantha control 13.81
10 KB 13.97
20 KB 13.89
30 KB 14.09?

M>-2189 control 11.57
10 KB 11.44
20 KB 11.43
30 KB 11.68

NIML-1 control 13.82
10 KB 13.78
20 KB 13.86
30 KB 14.20

0306 control 13.10
10 KB 14.34
SO KB 14.27
30 KB 16.00

Hindi-62control 14.19
10 KB 13.86
20 m 13.66
30 KB 14.39

SE + 0.24
CD 0.67

Table 11 Effect of irradiation cm five varieties of wheat 
on quality characters in Mg generation.

Treatment Protein
*

Gluten(gm) Pelshanke Lysine AshSaiuS <9B) *?nl ° («*»• >
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The effect of the 20 Ksl dose was significantly increased 
the gluten content. The dose of 30 Kti was founa highest.

4.2.5.3 Sedementation value :
Varietal difference ;

The varietal difference was significant. The 
highest sedementation value was observed for &ndi«62 
(25.15) and was at par with 0306, NXML1, A j ant ha 
varieties. The variety £D-2189 has recorded lowest 
(23.25) sedementation value.

Effect of doses s

the mutagen doses revealed non-signifleant differences. 
The highest sedementation value was found (24.36) for 30 ICa 
dose. The sedementation value was reduced in 10 KR. dose.

Interaction effects j

According to the data presented in (table 11) revealed 
that variety x dose was not significant. The sedementation 
value was highest in the 30 KR dose than control in all 
varieties except NIML-1, NIML-1 exhibited the sedementation 
value lower than the control. The dose recored the lowest 
sedementation value.

4.2.5.4 Polshenke value t

Varietal difference ;

peishenk© value shows significant varietal 
differences within all varieties. Highest pelshenko valuo
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displayed by the variety C-306 (127*08) followed by 
’Slndi-62, Ajuntha and NIML-1, The variety HD-2189 has 
significantly lowest (102.41) pelshenke time or value.

Effect of doses s

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

Interaction effects s

Tho variety x dose interaction was significant.
The pelshenke value was highest in the control and lowest 
in 10 KR doses in all varieties. However, the pelshenke 
value of 30 KR dose was statistically at par with control 
in all varieties except NIMk-1 and Hindi-62, The pelshenke 
value in HD-2189 with 20 K4 dose was statistically lowest 
(101.33 min) than other treatments. These results revealed 
differential response of wheat genotypes to irradiation 
doses. In general, the mutagen cose revealed decrees in 
pelshenke value at lower doses (10 KR and 20 KR doses}•

4.2.3,5 Lvsine :
Varietal difference s

The varietal difference was significant. The variety 
Ajantha indicated significantly highest lysine content 
(2.59 gm) which was statistics lly suoorior over other 
varieties. The lowest lysino content was noticed in lili-L-i 
which was statistically inferior.
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The effect of different doses of gamma was also 
significant. The lysine was highest in 30 ICi {2.49 gm) 
and at par with 10 KB and 20 K3, doses. The lysine content 
was statistically lowest (2,41 gm) in control. These 
results revealed the lysine content may be increased due 
to mutagen effects. These studies need further vigourous 
testing.

Interaction effects s

Variety x dose interaction was significant, the 
lysine content in the 30 KA dose was highest. However, 
the lysine content in all the varieties except 0306 was 
similar to that of control. In the variety, 0306 the 
30 Id dose the lysine percentage was 2.53 .

4,2.5.6 Ash content :

Varietal difference :

The highest ash content was recorded in Hlndi-62 
(i.82i) which was significantly superior over rest of all 
varieties except 0306. The least ash percentage was 
recorded in 102189 which was significantly inferior amongst 
rest of varaietics.

Effect of doses s

The effect of gamma ray doses was non-significant.
The ash per cent was highest in the control ani lowest in 
20 Kft and 30 KTl doses. The 10 KR and control was 
statisticoily at par with 30 KE dose level.
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Interaction effects %

According to the data presented in (Table 11} 
revealed variety x dose interaction was also significant.
The ash was highest in th 30 KR doses and lowest in the 
control for all the varieties. Highest ash percentage was 
recorded for 30 KR dose of Hindi-62 (1.874) and lowest ash 
% was recorded in H3-21S9 0 KA (1.464).
4,3 Genotvoic and Phenotypic variations i 
4.3.1 Mj^ generation :

In the quantitive characters, amount of variation 
is measured and expressed as the variances. Genotypic 
variation is the amount of fixable index from one generation 
to the next generation, whereas phenotypic variation does 
give a true account of the variation, which is fixable in 
succeeding years of generation. The environmental variation 
varies from one place to other and as such cannot bo fixed 
up. The genetic co-offoclent of variation has been useful 
in measuring the range of genetic variability simultaneously 
provides a basis to conparo the genetic variability in the 
quantitative characters. In order to find out an index 
of total and fixable variation present in different 
quantitative characters, phenotypic and genotypic co-efficients 
of variation are estimated by using the formula given by 
Burton (1932)• The results with various estimates like 
Range, Mean SE +, G6V, PCV, Irritability (Broad sense).
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genetic advance, expected genetic advance ^re “
presented in tables for Ajantha, HD-2189, NIMi-i, C-306 
and Hindi-62 in two successive generations and Mg 
generations for different characters. The genotypic and 
phenotypic coefficients of variations of different characters 
are graphically represented in (Figures & }.

4.3.1.1 A1antha variety s

In general, values for phenotypic variations were 
higher than the genotypic values in all the characters 
studied.

The character, germination percentage was from 59.07 
to 92.95 percent with average of 75,09£ * 4,80 percent.
T he values of phenotypic variance for this character was 
greater than the genotypic variance. The phenotypic 
co-efficient of variability was 13.46 and genotypic was 
7,66, The larger variation strogly suggests that the 
selection for this character on the basis of phenotypic 
value will not prove better in successive generation. Sange 
of variation for days to 50 percent flowering was from 
46.33 to 55.33 and moan 49.64 + 2.85 days. In this character, 
also phenotypic variance was greater than genotypic variance. 
The values for phenotypic and genotypic co-efficient of 
variability were 23,92 and 23.65 respectively. This indicated 
that whatever variability was observed for xhis character 
was much due to merits of genotypes.
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Range of variation for the number of effective 
tillers per plant was 12.86 to 17.06 and mean 14.81 £ 5.13. 
In this character also phenotypic variance was greater 
thin genotypic variance. The values for phenotypic and 
genotypic co- efficient of variability were 14.44 and 10.45 
respectively. Further selection for this character will 
not prove advantageous.

Grain yield per plant is of groat importance ranged 
from 5.92 gm to 6.47 gm. with mean value of 6.13 £ 0.57 gm. 
The environmental variance was greater than the genotypic 
component of variance. This indicates that yield was much 
influenced by environmental factors. The phenotypic and 
genotypic coefficients of variation wore 1.03 and 0.05 
respectively.

Range of variation for 100 grain weight .vas from 
3.66 to 4.2i gm with average mean of 3.76 £ 0.15. This 
character showed greater phenotypic variance than genotypic 
variance. The genetic coefficient of variability was 
0.02 while phenotypic coefficient of variability was 0.030. 
Further selection for this character will not prove 
advantageous.

4.3.1.2 HD-2189 variety ;

In general, there were trace phenotypic variances 
than genotypic variances for the characters studied.
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The character germination percentage has shown 
variation range from 63*36 to 30*92 percentage with average 
mean of 75.13 percentage + 4*30* The values of phenotyolc 
variance was greater than genotypic variance* The phenotypic 
coefficient of variability was 13*46 and genotypic 7*66.

Range of variation for days to 50 percent flowering 
was from 63 to 75 days and mean 67.03 + 2*85 days. This 
character also showed greater phenotypic variance. The 
phenotypic coefficient of variability was 140.47 and 
genotypic 137*30.

Range of variation for the character number of 
effective tillers per plant was 11*76 to 12*60 and mean 
12*30 + 1*85* The phenotypic variance was greater than 
genotypic variance* The values of phenotypic and genotypic 
coefficient of variability were 23*83 and 12*32 respectively. 
Further selection v;ill not prove advantageous*

Grain yield ranged from 6*77 to 7.42 gm with average 
mean value of 7.07 + 1.58 gm* The phenotypic variance 
was greatest than genotypic variance, much influenced by 
environmental factors* The phenotypic and genotypic 
coefficient of variability were 0.05 and 1*03 respectively*

The character 100 grain weight ranged from 4*04 to 
4*38 gras with average mean 4*21 + 0*35 gms* The phenotypic 
variance was greater than genotypic variance* This particular 
character was also much influenced by environmental factors* 
The phenotypic coefficient of variability was 13.01 while 
genotypic coefficient of variability was 3*35*
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4.3.1.3 flXML-1 variety !

In general, there were more phenotypic variances 
than genotypic variances for the characters studied.

flange of variation for germination percentage has 
shown variation ranges from 74.62 to 83,51 percent with 
average mean of 30.22 * 4.80 percent. The values of 
phenotypic variance was greater than genotypic variance.
The phenotypic and genotypic coefficient of variabilities 
were i2.60 and 7.17 respectively.

The character, days to 50 percent flowering was from 
67*33 to 75.66 days, with an average mean of 70,67 £ 1.02 
days. The values of phenotypic and genotypic coefficients 
of variation were 16.77 and 16.53 respectively.

The character, number of effective tillers per plant 
has shown range from 8,40 to 11.68 with average mean of 
12.55 £ 1.85. The environmental variance was much larger 
than genotypic variance. The values for phenotypic and 
genotypic coefficient of variability were 12.58 and 2,30 
respectively.

Range of variation for 100 grain weight was from 3.13 
to 3.39 gins with the mean value of 3.59 £ 0.30. The 
environmental component of variance was much greater than 
tho genotypic variance and the values for genotypic and 
phenotypic coefficient of variabilities were 3.93 and 15.25 
respectively. This indicated that the variation present 
was greatly becuase of environmental influence, and not due 
to gonotypies.



<s
(3U1

8•
CO 33

.1
3

1D
.4

7 fe
O

*5to•
cmH

s $• S
3

5 •
6

3•-4
«
d

3
O

N
a

2«
a
£«*a

9•
3

CD
CM•COH

3•'O
8
a

S
a

t:•
a

8
a

oA
i

a«
a

§
(3tt«UcO•rl

l
o

a•

i

n•*>*4

§
m

s
a
s
a

3ft

8ft

8•

•o

a
R

OW•
5>

3•H

s•«
8ftO

8
d

+1
m

S• 8• s
d

o«
d

c«0
is•a

3
8

hr>0•
s

s•(4H
3•^0

Sm
to

Hm•

s
•

f£

3
p
£•&

3
a

•O

aft

•*0

CN€0•O
AHI•O

§*
§
8£o

|
44
§
t

®©

»tf) ©
o«h
*8&8<9*4P«*

s<3
rt

o-2;
a§ ft ••AHIId3*rt24*

>Hs s
* S 4*64* C»4S•3 e _ o>« ft Q**f fi«H O ft3 O. H 5Ta

bl
e 
14

 Ef
fe
ct
 o

f 
ir

ra
di

at
io

n 
on

 f
iv

e 
ch

ar
ac

te
rs
 o

f 
NX

ML
*i

 v
ar

ie
ty

 i
n 

“i
 g
en

er
at

io
n*



33

The character, grain yield per plant showed the 
range of variation fro® 6.01 to 6.25 gms with t i© moan value 
of 6.15 + 0.57. The environmental components of variance 
was larger than tho genotypic variance, while values for 
genotypic and phenotypic coefficient of variabilities were 
3.63 and 16.50 respectively. This revealed that further 
selection for this character is of no use as th? variability 
present was mostly because of environmental influence.

4.3.1.4 0306 variety :

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

Range of variation for germination percentage has 
bhewn variation range from 61.29 to 82.40 percent with 
average mean of 74.81 * 4.80 percent. The phenotypic 
variance was greater than genotypic components of variance. 
The genotypic and phenotypic coefficient of variabilities 
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 74.25. * 
1.02 days. The phenotypic variance was greater than 
genotypic components of variance. Tho genotypic and 
phenotypic coefficient of variabilities were nearly equal 
i.e. 15.78 and 15.96 respectively. This indicated that 

whatever variability was observed for this character was 
much duo to merits of genotypes.
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Number of effective tillers per plant showed moan 

value of 19*49 + X«89 and range of variation from 12*40 
to 14*46* In this character also phenotypic variance was 
greater than genotypic variance. The genotypic and 
phenotypic coefficients of variabilities were 11.24 and 
26.29 respectively.

Range of variation for 100 grain weight varied from 
5.70 to 6*62 gins with average mean of 6.35 + O.OSgras. The 
phenotypic variance was much greater than the genotypic 
variance( while values for genotypic and phenotyoic 
coefficients of variabilities were 6.09 and 27.65 respectively, 
which indicated that selection for this character is not 
possible as it was largely influenced by environment*

4.3.1,5 Variety HLndi-62 :
In general, there were greater values of phenotypic 

coefficient of variability than genotypic coefficient of 
variability for the characters studied.

Germination percentage, showed mean value 78.69 *
4.80 percent and ragne of variation from 71.29 to 32.77.
The value of phenotypic variance was greater 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 flowering 
varied from 70.00 days to 85.00 days with the mean value 
of 75,75 * 1.02 days. The phenotypic variance was greater 
than genotypic components of variance. The genotypic and
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phenotypic coefficient of variabilites wore nearly equal 
i.e. 15.46 and 15.64 respectively. This indicated that 
wheatover variability was observed for this character, was 
much due to merits of genotypes. Hence, selections for 
this character on the basis of phenotypic value will hold 
better in achieving genetic improvement.

riange of variation for 50 percent flowering was from 
10.86 to 18.83 with average mean 14.29 * 1.85. Environmental 
component of variance was more than genotypic variance with 
the genotypic and phenotypic coefficient of varabilitics 
values were 10.61 and 24.82 respectively. This character 
will not respo nd to selection due to large environmental 
influence.

Hang© of variation for 100 grain weight varied from 
3.39 to 3.68 gins with the mean value of 3.50 + 0.30 gms.
T he phenotypic component of variance was greater than 
genotypic variance. The value for genotypic and phenotypic 
coefficient of variability were 4.04 and 15.64 respectively, 
which indicated no scope for further selection os it was 
more influenced by environment.

The character, grain yield per plant varied from 
5,90 to 7,14 gms with the mean value of 6.66 jr 0.57 gms.
The environmental component of variation was found to bo 
more than genotypic components. The values for genotypic 
and phenotypic coefficients of variabilities were 3.35 
and 15.33 respectively. The improvement; for tho character 
by slection is not possible.
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4.3.2 Hg-AMB9»itlW> !
4.3.2.1 Alantha vjrlattf i

Generally, there were sore phenotypic variations 
than genotypic for the characters studied*

The character, days to SO percent flowering ranged 
free 46*36 to 49*0 days with average mean of 48 ♦ 0*92 
days* The character SO percent days to showed greater 
phenotypic variance than genotypic variance, 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*9 * 7*77 cm* The value of 
phenotypic variance was more than genotypic variance* The 
values of genotypic and phenotypic coefficient of variabilities 
were 12,98 and 13*03 respectively*

Range of variability for the number of effective 
tillers per plant was from 9*03 to 10*93 with mean 9*66 +
0*68* Xn this character also phenotypic variance was 
greater than genotypic variances* The values for phenotypic 
and genotypic coefficient of variability were 14*56 and 
7*83 respectively*

100 grain weight showed variation 3*S1 to 3*84 gm 
with average mean 3*65 * 0*34 gm* In this character also 
phenotypic variance was greater than other variances*

The values of genotypic and phenotypic coefficients 
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 yield ranged from 5,72 to 7.92 gm with mean 
$«8i £ 0.67 gnu In this character also, phenotypic variance 
was greater than genotypic variance. The genotypic and 
phenotypic coefficient of variability were 0.08 and 17.98 
respectively*

The quality characters like protein# lysine# gluteft# 
pelshenke value# sedimentation value etc* amount of variation 
was measured and expresed as the variances.

Protein content showed range of variability from 
13.81 to 14.07 with mean 13.94 £ 0.24* The values of 
phenotypic and genotypic coefficient of variabilities were 
8*48 and 7*92 respectively.

lysine content in this particular wheat variety 
A;) ant ha also ranged from 2.56 to 2.60 with mean 2.89 £ 0,030. 
The phenotypic variance was more than genotypic variance.
The values of genotypic and phenotypic coefficient of 
variability were 2,34 and 3.08 respectively.

Gluten content has shown variation range from 
il.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 phenotypic coefficient of 
variabilities were 6.05 and 7.22 respectively.

Pelshenke value exhibited variability from 106 to 
109 min. with average 107.83 £ 1*89 min. The value of 
phenotypic variance was more than genotypic variance.



The genotypic end phenotypic coefficients of variabilities 
were 8*8? and 9*24 respectively*

Range of variation for sedeoentation value from 
24*16 to 24*93 ml with mean 24*46 £ O.S3 ml* The genotypic 
and phenotypic coefficients of variabilities were 2*63 
and 4*85 respectively.

4*3*2*2 M3-218Q variety |

In general, there were more phenotypic variations 
than genotypic variance for the characters studied*

The character, days to 50 percent flowering has 
shown variation range from 61.66 to 63*33 days with mean 
62*53 £ 0*92 days. Genotypic and phenotypic coefficient 
of variability were 19*07 and 19*23 respectively*

Plant height exhibited average mean 72*95 £ 7*77 
gm with variation range of 43*73 to 23*46 gn. The 
environmental variance was less than phenotypic variance* 
The phenotypic and genotypic coefficients of variability 
were nearly equal i.e. 13*54 and 13*43 respectively.
Hence, selection on the basis of phenotypic values would 
definitely lead towards effectiveness of selection*

Range of variation for number of effective tillers 
per plant were from 6.76 to 11*93 with average mean 9*93 
£ 0*63* The phenotypic variance was greater than genetic 
variance* The phenotypic and genotypic coefficients of 
variability were 14*17 and 7*6 0 respectively*
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The character 100 grain weight was from 2,54 to 
3*49 9ms with 3*iQ + 0*34 gm* The environmental component 
of variance was much greater than genotypic Variance and 
the values for genotypic and phenotypic coefficient of 
variabilities were 4*08 and 19*67 respectively*

Grain yield exhibited the range of variation from 
i*73 to 7#T4 gas with 7*02 * 0*67 gm. The environmental 
components of variance was larger than the genotypic 
variance while values for genotypic and phenotypic 
coefficient of variabilities were 4*93 and 17.44 respectively*

Protein content shaved average mean 11*90 ♦ 0.24 
gm with variation from 11*44 to 11*98 gm« The phenotypic 
variance was larger than the genotypic variance* The 
genotypic coefficient of variability was 9*60 while 
phenotypic coefficient of variability was 10*29*

The character lysine content had displayed variation 
mage from 2*41 to 2*43 gm with mean 2*43 + 0.030 gm* The 
values of genotypic and phenotypic coefficient variabilities 
were 2,90 and 3,29 respectively.

Gluten content exhibited variation range from 
1,49 to 11,29 gm with mean 11,49 * 0,28 gs. The value 
of phenotypic variance was more than genotypic variance.
The values of genotypic and phenotypic coefficient of 
variabilities were 6*49 and 7*69 respectively*

Pelshenfee value showed average mean 102*41 £ 1*99 
min with 101*3 3 to 103*66 min* The genotypic variance 
was less than phenotypic variance*
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the value of phenotypic and genotypic coefficient of
<

variability were nearly equal l.e. 9*73 and 9.32 
respectively. This indicated that variation for this character
was less influenced by environment, as such selection on

>

the basis of phenotypic value would definitely lead
i

towards effectiveness of selection.
Sedimentation value has exhibited variation range

f

from 22.73 to 23*50 ml with mean 23.25 * 0.58 ml. The
environmental variance was much greater than genotypic✓
variance. The phenotypic and genotypic coefficients of 
variabilities were 5.10 and 2.72 respective!.

4.3.2.3 IIHHwivariety s

In general, there were more phenotypic variation 
than genotypic variance for the characters studied, for 
HTML variety*

Range of variation for days to 50 percent flowering 
was from 64.00 to 71.00 days with mean 67.33 * 0.92 days.
This character showed slight difference between phenotypic 
variance and genotypic variance. Similarly the genotypic 
and phenotypic coefficients of variabilities were nearly 
equal i.e. 17.71 and 17.86 respectively. This indicated 
that variation for this character was less, and whatever 
variation present was loss influenced by environmental, 
as such selection on the basis of phenotypic values would 
vdbfinstoly lead towards effectiveness of selection.
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The character, plant height exhibited 71,63 *
7,77 cm. and mean with variation range of 50,93 to 83,53 
cbs. in this character, the phenotypic variance wa* 
greater than genotypic variance. The values for phenotypic 
and genotypic coefficient of variabilities were 13,79 and 
13,68 respectively.

The nuo&er of effective tillers per plant ranged 
from 9*36 to 11,90 with an average mean of 10,2 * 0,68,
The values for genotypic and phenotypic coefficient of 
variabilities were 7,45 and 13,73 respectively,

100 grain weight ranged from 3*54 to 3,77 gms with 
mean of 3,63 £ 0,34 gra. This character showed greater 
phenotypic variance than genotypic variance. The genetic 
coefficient of variability was 3*48, while phenotypic 
coefficient of variability was 16*80, Further selection 
for tills character will not prove advantageous.

Range of variation for grain yield per plant was 
from 5,61 to 6,34 with moan 5,93 * 0,67 gm. The environmental 
variance was greater than the genotypic component of 
variance. This indicates that yield was much influenced by 
environmental factors. The phenotypic and genotypic 
coefficients of variation wore 20,65 and 5,84 respectively,

nrotein content exhibited variation range from 13,78 
to 14,20 gm with mean 13,85 * 0,24 gm, The phenotypic 
variance was greater than genotypic variance. The 
phenotypic coefficient of variation 8,51 and genotypic 
coefficients of variation 7,97,



The traitv lysine content showed variation range 
from 2.40 to 2.42 gin with mean 2.41 * 0.030 gm. the 
phenotypic variance was greater than genotypic variance. 
The phenotypic and genotypic coefficients of variations 
were 3.31 and 2.52 respectively.

Gluten content varied from 11.30 to 13.61 gm with 
mean 12.79 + 0.28 gm. The phenotypic variance was grooter 
than genotypic variance. The genotypic and phenotypic 
coefficients of variations were 5.90 and 7.03 respectively,

pelshenke value varied from 106,66 to 110 minutes 
with mean 107.66 + 1.59 min. The phenotypic variance was 
greater than genotypic variance. The genotypic and 
phenotypic coefficients of variations were 8.89 and 9.25 
respectively.

Range of variation for sedimentation value was 
from 24.86 to 25.36 ml with mean 24.85 ♦ 0.53 ml. The 
phenotypic variance was greater than genotypic variance.
The genotypic and phenotypic coefficients of variation 
were 2.54 and 4,77 respectively.

4.3.2.4 0306 variety j

In general there were more phenotypic variations 
than genotypic variance for the characters studied for 
0306 variety.

Days to 59 percent flowering ranged from 63.0 to 
77.60 days with mean 69.41 * 0.92 days. This character
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showed greater phenotypic variance than genotypic variance. 
The genotypic and phenotypic coefficient of variabilities 
were 17,18 and 17,34 respectively,

Plant height showed overage mean 73,41 * 7.77 cm 
with variation range of 70,40 to 83,03 cm, Tfre phenotypic 
variance was greater than genotypic variance. The 
phenotypic and genotypic coefficients of variabilities 
were 8.03 and 4,74 respectively*

The character mistier of effective tillers per 
plant exhibited 9*43 to 10,33 with average mean 10,12 * 
®«38* The environmental comopnent of variance was much 
greater than genotypic variance. The genotypic and 
phenotypic coefficients of variabilities were 7,32 end 
13,90 respectively# which indicated no scope for farther 
election,

flange of variation far 10Q grain weight was fro© 
2,49 to 3,33 gss with the mean value of 3,60 £ 0,34 gnu 
The environmental component of variance was much greater 
than the genotypic variance and the values for genotypic 
and phenotypic coefficient of variabilities ware 3,91 and 
13.94 respectively.

Grain yield per plant exhibited the range of 
variation from 3,63 to 3,27 gm with 3,30 + 0,24 gnu Xhe 
environmental components of variance was larger than the 
genotypic variance ,v;hll© the values for phenotypic and 
genotypic coefficient of variabilities were 1,30 and 0,12 
respectively.
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Protein content varied from 14,27 to 15,10 gm, 
with average mean 14*74 jh 0*24 gm* The phenotypic 
variance was greater than genotypic variance* The 
phenotypic coefficient of variation was 8*00 while 
genotypic coefficients of variation was 7*49*

Lysine content ranged from 2*42 to 2*52 gm with 
mean 2,48 * 0*030 gm, The phenotypic variance was 
greater than genotypic variance* The phenotypic and 
genotypic coefficients of variations were 3*22 and 2,45 
respectively*

The trait* gluten exhibited variation r^nge from 
12*40 to 14*20 gm with average 13*25 * 0*26 gm. The 
phenotypic variance was greater than genotypic variance. 
The phenotypic and genotypic coefficients of variation 
were 6*79 and 5*69 respectively*

Pelshenke value showed mean of 127*08 * 1*59 min, 
with variation range of 125*33 to 123*33 min* The 
genotypic variance was less than phenotypic variance*
The genotypic coefficient of variation was 2*51 and 
phenotypic coefficient of variation was 4*72*

Sedimentation value ranged from 24,06 to 25.96 ml 
with moan 25.14 * 0,58 ml. The environmental components 
of variance was greater than genotypic coefficient while 
genotypic and phenotyoie coefficient of variabilities 
were 2*51 and 4*72 respectively*



4«3.2.3 rUntii-62 variety }
Zn general, values for phenotypic variations were 

higher than the genotypic values in all the character 
studied*

The character, days to 30 percent flowering, has 
shown variation range from 82.00 to 86*33 days, with 
average naan of 33*91 £ 0.92 days. The values of 
phenotypic variance for this character was greater than 
the genotypic and environmental variance. The phenotyoic 
coefficient of variability was 14.34 and genotypic was 
14.21.

The plant height ranged from 70.33 to 82.06 ems 
with mean value of 78.26 ♦ 7.77 cm. The value of phenotypic 
variance was more than genotypic variance. The values of 
phenotypic and genotypic coefficient variabilities were 
nearly equal i.e. 12.62 and 12,32 respectively. This 
indicated that variation for this character was less and 
whatever variation present was less influenced by 
environment, as such selection on the basis of phenotypic 
value would definitely lead towards effectiveness of 
election.

Hang® of variation 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 than 
genotypic variance. This indicated that, this character 
was much influenced by environmental factors. The 
genotypic and phenotypic coefficients of variations were 
7.00 and 12.94 respectively.
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The character, grain yield per plant showed the 
range of variation from 6,26 to 7*42 gin with an average 
mean 9.94 + 0,67 gm. The environmental components of 
variance was larger than the genotypic variance, while 
values for phenotypic coefficient of variability 17.64, 
and genotypic coefficient of variability 4,99, this 
revealed further selection is of no use.

The protein content exhibited range of variation 
from 13.83 to 14.89 gm with mean of 13.89 * 0.24 gm. The 
phenotypic variance was greater than environmental and 
genotypic variance. The genotypic and phenotypic 
coefficient of variability were 7.9b end 3.43 respectively.

Lysine reanged from 2.44 to 2.43 gm IOC grain of 
protein with mean 2,45 + 0.030 gm. The phenotypic variance 
was greater than genotypic variance. The phenotypic 
and genotypic coefficient of variabilities were 3,26 and 
2.48 respectively.

The range of variation for gluten was 11.23 to 14.28 
gm with mean 13.43 * 0.28 gm. The phenotypic variance was 
greater than genotypic variance, while the genotypic and 
phenotypic coefficient of variabilities were 3.61 and 6.69 
respectively.

The trait polshenke value showed the range from 
118.00 to 123.66 min. with mean 221 + X.39 min. The 
phenotypic variance was greater than genotypic variance.
The genotypic and phenotypic coefficient of variabilities 
were 7.91 and 8.23 respectively.



Sederaentation value exhibited mean 25.15 + 0.18 ml 
with variation range of 24*70 to 25.43 nl* The environmental 
component of variation was more than genotypic variance, 
while genotypic and phenotypic coefficient of variabilities, 
were 2*51 and 4*72 respectively*

4.4 Heritabllitv and genetic advance j

The concept of heritability is useful, as it provides 
a quantitative estimate of the relative Importance of 
heredity and environment in determining the expression of 
a trait, which helps in planning an efficient breeding 
programme* irritability is the measurement of transmission 
of an attribute from generation to generation. It can be 
in broad sense or narrow sense. Herltabllity in broad 
sense referred to the ratio of total genetic variance which 
is made of additive and non-additive or epistatic effects 
in genetic systems, controlling the character, with the 
total observed variance, tfhile in narrow sense it reffared 
only to the ratio of additive or fixable genetic varicose 
to total phenotypic variance. From breeders point of via;, 
characters with high heritability are of great importance 
than those which are influenced readfrly fay 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 flange, ^oan, SE +, QCV,
PCV, for each important character of Ajantha, -D-2X89,
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NIML-i, 0306 and Hindi-62 are presented in 'tables, 
Heritabllity and genetic advance in percent of moan of 
different characters for Ajantha, HD-2189, NIMl-i, 0306 
and Hlndi-62 are graphically shown in Fin. 6 .

4*4.1 Wfc neneration s

It is revealed from (Table 12) that germination 
percentage and days to 50 percent flowering exhibited high 
heritabllity i.e. 32.40 and 97.74 respectively. Moderate 
or medium heritabllity values for number of tillers per 
plant and grain yield per plant wore 13.28 and 22.01 
respectively. While low heritabllity estimates for 103 
grain weight i.e. 6.66.

Expected genetic advance was high for days to 59 
percent flowering (47.80 percent), while low genetic advance 
recorded for 100 grain wieght (1.79) percent variance, 
while genotypic coefficient of variability was 2.51 and 
phenotypic coefficient of variability was 4.72, which

i

indicated that variation present was greatly becuase of 
environmental influence.

Moderate genetic advance showed by the charocters 
namely grain yield per plant (7.43) percent, germination 
percentage (3.87) percent, number of tillers per olant 
(9.06) percent.
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4.4.2 %££Qg£ggaB :
The quality character viz., Pelshenke value, 

protein content» Ash, Gluten content and lysine content 
were recorded in Mg generation only*

From (Table 17), it is evident shat the characters 
plant height (98.37 percent) days to 50 percent flowering 
(98*24 percent), Pelshenk® value (92.29 percent), protein 
content (87,76 percent), Ash (78.94 percent). Gluten content 
(70.87 percent), lysine content (57.81 percent) exhibited 
high heritabllity estimates Moderate or ©odium heritability 
estimates were recorded in Number of tillers per plant 
(29.29 percent), Sedementation value (28.36 percent). The 
low heritability exhibited in grain yield per plant 
(8.00 percent) and 100 grain weight (4.30 percent).

The character days to 50 percent flowering (50.13 
percent), plant height (26.42 percent) and pelshenke value 
(17.51 percent) showed high genetic advance, while moderate 
genetic advance exhibited in protein content (15,15 percent). 
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), 
sedeoentation value (2,80 percent), and 100 grain weight 
(1.36).

«•*
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cmprsuv DISCUSSION

The wheat provides an important source of food to 
world and specially to India* Among cereals wheat is 
having special raids for enrich protein and its use in 
bakery products* The concept of inducing mutations and 
utilising them in plant breeding was first suggested by 
Hugo Do Vries, to command the origin of mutations, and 
thereby generate the allelic variability upon which 
recombination and selection could operate, to achieve 
more speedily the goal of creating superior strains* 
duller (1927) also expressed the hope that practical 
breeders need no longer be entirely at the mercy of 
existing variability* The research on plant breeding 
has now entered in various new goals* Such new needs 
together with the increased knowledge of manipulating the 
imitation process have led in recent years to much greater 
sueess in getting induced mutations of applied value in 
several crops*

The work on mutation breeding in wheat reviewed 
by Swaminathan (1969)* Unlike the other methods of plant 
breeding, such as exploitation of heterosis, whore the 
practical exploitation of the phenomenon has not been 
handicapped by a lack of tho theoretical understanding of 
the process itself, practical results in the field of 
mutation breeding will be proportional to the growth in 
our insight into the process of induction and recovery of 
mutations*
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Mutation breeding can reasonably be expected to 
play a pivotal role In evolution of new types of plant 
architecture combined with quality and quantitative 
characters. The sources for quality traits are apparently 
limited, the effect of irradiation on grain yield 
differed among the varieties. A large increase in yield 
was obtained. A large increase in yield was obtained 
after irradiation of two varieties Saratov 29 and Narodnaya 
with low doses, targe increase in the protein content in 
the grain (2.37 percent }* was observed after irradiation 
with a dose of 4300 n and sowing in well manured soil, 
the greatest Increase in protein content under these 
conditions was observed in Narodyana reported Chistova*
(1971 )•

Experiments dealing with induced mutations for 
improving quality characters such as Gluten* Protein*
Lysine* Sddemontation value* etc. have been comparatively 
few in crop plants. Mutants from irradiation of dry seeds 
of Bezostaya*! (awn less)* Bannyaya 12 (Early 12) Mironovfca 
603 with 10 &1 gamma and x«*rays were selected by appearance 
in the &2 and their stabilized upto Mg generations were 
studied. The mutants of Bezostaya-*! had a protein concent 
racing from 12.0 to 18.6$ where the range in the initial 
variety was 12.9 - 13.9* Similar improvements In gluten 
content and particularly great inprovement in gluten quality 
of all three varieties were recorded. Among the mutants B»l* 
44.8$ of M4s and 33.7$ of s^s had a sedementation value 
above 65 ml. (Gotsova e& 1971).



The variety developed by mutation breeding sharbati 
sonora has sore lysine per 100 grain of protein than the 
present Sonora-64, (Swamlnathan 1965)*

M Effect of Irradiation on ul aenoratian :

The study of germination in irradiated seed gives 
preliminary idea about of doses* Inhibition of germination 
is taken as an indication of degree of radisensitivity and 
damage caused mutagen (Gaul, 1953). In the present study9 
gamma ray doses, significantly affected the germination 
percentage* The germination in control was highest and it 
was at par with ID KR dose*

The germination was significantly reduced in ZO 
dose than control* The dose of 30 KH exhibited significantly 
lowest (69«92g£) germination percentage* The results revealed 
linear reduction in the germination with increase the ciose 
of gamma rays* Muhammad (i960) and Goixd (1967) also reported 
decrease in germination with increased doses of gamma rays*

The variety x dose interaction was significant* The 
results revealed differential response of wheat genotypes to 
doses of mutagen* 0306 was more susceptible to higher 
doses than other four varieties* Kumar Singh (1974) reported 
the maximum radiosensitivity occurs at 20-30 KR gamma A-ray 
treatment.

Increasing doses of mutagen revealed decrease in 
plant height (cm) in all the varieties i*e. Ajantha, :£-2l89* 

G-306, Hindi-62, The reduction in plant height



no
ranged from IS cm in HD-2189 to 26 cm in NIML»1 at 30 Kft 
dose of gamma rays. Bozini (1967) reported reduction
in plant height due to treatments with X and gamma rays.

Days to 50 percent flowering ranged 46.33 to 85.00 
days among varieties. Significant differences were noticed 
between varietiest doses and dose X interaction. Generaly 
increasing doses of gamma of rays delayed 59 percent 
flowering. Variation for this character was greater in the 
Hindi-62 followed by ID-2189. C-306. Ajanths and very low 
variation found in NIMD-1 variety.

Yashivir et al. (1975) reported that heading timemmsi mmm * **

and flowering period increases towards lateness in ^ 
and generation of wheat (Triticiaa sop. ) after treating 
treatment of 10-40 XU of gamma rays.

Variation for number of effective tillers per plant 
has shown significant differences in all varieties with 
all doses studied. Variation for this character was highest 
in the Hindi-62 followed by Ajantha, NIML-1. ID-2189. The 
lowest tillers per plant was observed in C-306. The dose 
effect was also significant indicating higher the apses of 
gamma rays, increased profuse tillering.

Denisov and Matgushonko (1970) observed increased 
variation for number of grains, length of the ear and 
effective tillering in the varieties viz*. Mlronovka 808. 
^ironovk 264 and Belaya Tserkov 198 after irradiation with 
gamma ray doses of 5. 15. and 30 KBl.
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They further concluded that the number of grains per ear 
increased by 30 percent, the length decreased by 25 percent# 
effective tillering increased and grain content of the 
ear also increased in generation*

The character length of main spike has shown 
significant results# which indicated that selection for thii 
character is of nodose » Among varieties the Ad ant ha was 
superior over other while# NZML-1 was found statistically 
inferior* There was also significant differences for effect 
of doses* Highest length of ear was observed in control 
and at par with 10 id dose but significantly reduced in 
20 KB and significantly lowest length of ear was recorded 
in 30 KB, These results revealed linear reduction in the 
length of ear with increased variety was more sucoeptible 
to higher doses than other four varieties and maximum 
radiosenstivity occurs at 20*30 KB of gamma ray treatment.

Yashvlr e£ a^, (1975) also reported that in the 
Tritlcuig aestivua the seeds were treated with 10*40 KB game 
rays showed reduced ear length* Variable was length and 
ownlcssness segregation*

Variation for number of spikelets per spike has 
exhibited significant differences in all the varieties studied. 
The variety Hindi-62 possessed highest spikelet number within 
the ear followed by Ajantha# NXML-1, These two varieties 
beared short ear length and low spikelet number per spike# 
and were also statistically inferior with others*’

i
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The effect of doses was also significant in control with 
highest spikelet number and at par with 10 KB* The 
interaction between doses X varieties revealed different 
response of treatments to various doses of gamma rays*
The variety 0306 was found s»ro succeptible to garm?-a ray 
dose for number of spikolets per soike*

Domlfii (1968) observed spikelet fertility and grain 
germination decreased with increasing dose rate in 
generation after 60 cobait soiree treatment*

In the present studies, the character nutiber of 
grains per main spike has shown significant difference for 
different varieties* HP«2189 variety has given highest 
number of grains per earhead followed by 0306 variety 
while significantly lowest grain number was recorded in 
NZMLp>1« The number of grains in control was highest and 
at par with 10 KB dose* The groin number was significantly 
reduced in 20 KB* The dose of 30 KB exhibited significantly 
lowest grain number per ear* The variety X dose interaction 
was also significant* The results exhibited NXML-i was more 
sueceptible to higher doses than other varieties for this 
trait*

Ibrahim and Sharaan (1974) observed loss ear length 
and low number of grain per ear in after gamma irradiation 
of seeds of barley*
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The character days to physiological maturity showed 
significant difference in varieties of Hindi-62, NIML-1, 
Ajantha while 0306 was at par with Hlndi-62 and HD-2139 
with NIML-i, thus it can he calculated that there is further 
scope for selection in M)«2139» Hlndi-62 and Aiantha as 
there was sufficient variation* The effect of doses of gamma 
rays was found nonsignificant. The late maturity 
(statistically highest) was onbered in 30 13 and was reduced 
in 20 Ka and 10 KH respectively. The lowest maturity 
(earliness) was in control in all varieties* This it is 
obvious that lateness is due to the increasing doses of 
gamma rays* The interaction effects was significant and 
Hindis variety was more susceptible to higher doses than 
other varieties # beeuase it prolongs the maturity time by 
more than 20 days.

Viglasi (1963) observed increase in the maturity 
time in wheat variety Karcay 322 when a radiation dose of 
20 f3 to 30 13 was given.

The cbstscter 100 grain weight showed significant 
varietal difference*. In the present studies gamma rays 
doses of significantly affected the 100 grain weight* The 
100 grain weight was highest in 30 13 and lowest in 10 Kft.

These results revealed reduction in the 100 grain 
weight with lower doses of 10 and 20 13 and increased with 
higher dose of 30 Ka treatment in all the varieties.
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It indicated that XO and 20 KB. doses have shown deflation 
in negative directions while 39 KB dose showed positive 
idireciidn.1 thus* this dose provided scope for further 
improvement in this character*

The variety x dose interaction was also non-significant* 
The variety NIML-i in durum wheat was more susceptible to 
different doses than other four varieties* Syed al«
(1963) reported that roost of the effect of gamma irradiation 
was reduced the grain yield and XOO grain weight in the 
varieties of C-5667, C-271, 073 Norir>-53. (Tritlcua vulgare).

Grain yield per plant showed non-signlfi;ant variation 
in the five wheat varieties with different doses* This 
suggests that there wan no scope for selections as 
Variability was exhausted* The grain yield was highest in 
control and was lowest in the 39 KB* The results revealed 
reduction in the grain yield with increase the dose of 
gamma rays*

Orav (1969) studied 3 generation in spring wheat* 
and showed that with all doses grain yield in was less 
than the control* on the contrary, Trujillo Figueroa and 
Bios (197Q) observed increase in variability and reduction 
in mean values for yield per plant compared with the control 
in M|*

Chimeras for double spike were found in this 
particular generation* The chimeras for double spike 
character was obtained in MD-2X39 variety with 30 KB dose



while 30 dose of NIMb»l also gives 0306 also gives 
dwarf mutant which having double ear*

Gill and Sethi (1969) also observed one chimera forea?doubleAin wheat induced by gamma rays, in l*A generation.
3.2 EeonagAe mutations in gwwratlan i 
5.3.X Dwarf mutants $

Many mutants having varying degree of dwarfneso 
were observed in progenies of all th© varieties. Three 
dwarf mutant plants in different variant progenies of 
Ajontha, of 30 KR plants in HM189 with 30 Ka were observed.

Wanfehede and Chopde (1979) reported mutants of 
economic value i.e. dwarf and early maturing mutants in ^ 
generation In T.aestivum varieties.
9^.2 Early mutants :

Early maturity is very essential character both 
irrigated as well as ralnfed wheats. In irrigated conditions 
it is useful to suit in multiple cropping system* while it 
is advantageous* to escape drought generally securing in 
later part of rabi season in rsinfed conditions. Mutants 
plants with earliness were observed in variant progenies 
of all varieties compared with their respective control 
specially in Ajantha (20 KR) by 3 days, in NIMU1 with 
30 Ka by 7 days and in HCWU39 with 30 Ka by 8 days.

Jadhav (X978)* and Wankhede and Chopde (1979) also 
noticed early mutants in this crop in % generation 
respectively by chemical mutagens.
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9.2.3 Early and dwarf tvoa mutants t

Eorliness with dwarf statu?* is most important 
combination of characters in wheat to fulfill th« desired 
objectives, such typos were obtained in all varieties except 
Hindi-62# There were two plants from AJantha, lour plants 
from two plants from 030$ and ten plants from
H3-2189*

ftaute^ 2k9 (^) also reported a mutant in Kalyansona, 
which after further selection bears good characters like 
increased resistance to rust, reduced height early maturity 
and good yield*

Jadhav (1978) in Mg generation and vjankhede (1977) 
in Mg generation observed early ano dwarf type outants by 
using chemical mutagens#

Early and tell type mutants were also observed in Mg
i

generation# There type of mutants will prove usefulness 
in variety HD-2139 which is reoisaended for irrigated condition# 
The mutants of H3-2139 early and dwarf stature more useful 
irrigated conditions* such type of mutants were recorded 
in Ajantha (2 plants) one plant in HQ-2139 and four in 
variety o 30&* The dwarf are mutants of Ajantha may be 
useful for 3-4 irrigations, and would be resistant to lodging* 
The normal Ajantha wheat variety, if irrigated (3-4) it 
suecumed to lodging* Similarly, 0306 dwarf, early with 
resistant to rusts would be useful under normal Irrigated 
condition*
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The variety H3-2189 is a shy tillering and hone# 
requires 28 kgs per hectare seed more at the tine of 
sowing* The saitqnts of HD-2169 with profuse tillering 
will reduce the extra cost on seed rate* and simultaneously 
it will V; increase the grain yield per hectare*

Increasing doses of mutagen revealed increase in the
plant height (In Cm). The difference in the plant height
ranged from 8 cm in Mlndi-62 and 25 cm in £0-2189*

<h*vAccording toA(1969) also increased the plant height 
in the generation when the seeds were exposed to gamma 
rays with 10-12 Kft treatment*

Days to 50 percent flowering ranged from 46*86 to
86.33 days for different varieties* Significant differences
were noticed among the varieties* doses and dose x variety
interaction* Increasing doses of gamma rays increases theIw90 percent flooring period and resultedAlateness • a 
variation for this character was greater in the variety 
0306 followed by NIML-i variety* Vashvir e£ (1975) 
also reported that heading time and flowering period 
increases towards lateness in Mg generation of wheat after 
treating with various treatments of gamma rays.

The character length of main spike revealed significant 
results* Variety Ulndi-62 was superior over others. Th-lsviaa 
noticed in 20 KR dose* These results exhibited that 
increase in the length of main spike was due to medium 
doses and it was decreased at higher doses* However*
Minenkov (1975) reported increased variation in ear length
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by physical mutagens in wheat. Mutants with increased 
size of ear after treatment with physical mutagens were 
isolated by Maslev© and Stepanova (1967).

Variation for number of spikelets per main spike has 
shown significant differences. Among the varieties, studied 
0306 proved highest spikelet numbers within the ear 
followed by Ajantha and lowest number of spikelets were 
recorded in NIML-1, The statistically highest spikelet 
numbers were recorded in the 30 KB dose and lowest in 
control* There was increase in the spikelet numbers with 
increase in the dose of gamma rays. The variety A j ant ha 
was found to be more susceptible to gamma ray doses*

Gill e£ al* (1974) also reported increased mean 
number of spikelets in M2 with reduced variation in next 
generations*

Number of effective tillers per plant has showed 
significant results in all variants of five varieties except 
NIMJU-1 and 0*306 varieties, which indicated selection for 
this character will not prove advantageous* as for as 
rainfed condition is concerned profused tillering is not 
recommended (rftirdp 1968)* The number of tillers per plant 
was increased with increasing doses* Similar results were
obtained by Bozzini ©&££• (1967).

vte.
The charaeterAdays to physiological maturity showed 

significant difference in variants of these varieties*



A j ant ha variety wag earliest* while Hlndl-62 was late in 
physiological maturity# The effect of doses of gamma rays 
was found significant. The late maturity was observed in 
30 KR. and earliest maturity was noticed in $ KB dosos in 
all the varieties* The interaction effects were also 
significant* and the variety NIML-i was more aucceptiblo to 
higher doses than others bocuase it has prolongs physiological 
maturity time by 33 days, Yashvlr e£ (1975) observed 
increased the maturity time in broad wheat (Tri tlcua aestivum) 
when these seeds treated with 10 to 40 KR gamma rays.

Number of grains per ear has been found to bo 
significantly different. The variety 0306 has given highest 
number of grains per earhead followed by I£>-2189 end 
significantly lowest grain number was recorded in NIML-i,
The highest grain number was noticed in 2D K& doses and lowest 
in the control. The effect of doso was found non-significant. 
The variety x doso interaction studies were non-significant. 
The results thus exhibited that NXMOl was more succcptible 
to higher doses than other varieties. Hsnce, some of 
variants provided scope for further improvement in this 
character. Borojevic (1968) reported the number of grains 
per ear was increased in early generations and later 
approached the control mean.

Grain yield per plant showed variation In tho variants 
of five wheat varieties studied. Maximum grain yield was 
recorded in C-306 variety and lowest grain yield was recorded 
in NXML-1, The doses increased the grain yield.
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100 grain weight in Mg generation gives significant 
results the Ajantha variety indicated highest 100 grain 
weight while lowest observed in HD-2189* The results 
showed that 400 grain weight was increases with increase 
in the dose which influences the yielding ability*

j

Muhammad and Syed (1963) also observed increase in 
tho 100 grain weight with high doses of gamma rays,

5*3.2 Quality traits •

The quality traits were studied in the Mg generation 
only* The effect of gamma rays doses on different quality 
traits were studied. Protein content in the wheat samples 
showed significant results* Variation for this character 
was highest in 0306 variety, while it was lowest in 
HD-2189. The dose effect was also significant* Dumanovic 
et al* (1970) also observed an increased variation in protein 
content in the Mg and Mg generation*

Gluten content has shown significant results* Among 
varieties, Hindi-62 contained highest gluten percentage, 
while lowest gluten percent was observed in the HD-2139 
variety. Gotsova et al. (1971) also reported improvements 
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 non­
significant results. The highest sedementation value
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obseerved in Hindi-62. The dose effect was also non­
significant* However* Gotsova et aJL, (1971) also observed 
increase in the variation of sedementation value in 
Hannyaya-12 Mironovka-Q08 when treated with gamma rays 
and X-rays in Mg generation.

/

Pelshenke value displayed significant differences 
amongst varieties. This was highest in 0*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 tho significant 
differences among tho varieties* The highest lysine and ash 
content noticed in Ajantha and Hlndi-62 respectively, while 
lowest in HIML-i and HD-2189. The dose effect was non­
significant* Swaminathan (1965) reported the variety 
viz., Sharbati Sonora developed by mutation breeding has 
more lysine per 100 gm of protein than its parent Sonora-63.

Other mutants like lateness* double spike and tip 
sterility were also recorded. Similar type of mutants also 
reported by Mehta (1972), Wankhede (1977) and Jadhav (1978) 
in this crop*

5*3 Genotypic and Phenotypic variation s 
5*3*1* Mj_ generation :

Only genetic component of total variation is important 
from breeders point of view. In case of Ajantha variety* 
phenotypic coefficients of variability was calculated which 
revealed that maximum variability was observed for number of
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effective tillers per plant* followed by days to 50 percent 
flowering* grain yield per plant* 109 grain weight and 
germination percentage. Genotypic variability observed 
was lower for all the characters studied, which indicates 
that there was no much variation*

Xn HU2189 the characters* number of effective 
tillers per plant and days to 50 percent flowering exhibited 
high phenotypic coefficients of variability followed by 
grain yield* germination percentage and lowest in 100 grain 
weight. Genotypic coefficients of variability for all the 
characters were lower.

Data from (Table 14) revealed that showed
moderate genotypic coefficient of variability for days to 
90 percent flowering and number of tillers per plant while 
other characters exhibited lower values. tUgh phenotypic 
coefficient of variability was observed for number of 
tillers per plant followed by days to 50 percent flowering* 
grain yield. 100 grain weight and lowest in germination 
percentage.

0306 variety showed high phenotypic coefficient of 
variability for 100 grain weight, number of tillers per 
plant* while moderate values for days to 50 percent flowering 
and germination percentage* The low phenotypic coefficient 
of variability was recorded in grain yield*

In case of Hlndi«*62 variety, phenotypic coefficients 
of variability revealed that maximum variability was observed
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for number of tillers per plant and moderate for days to 
3D percent flowering* 100 grain weight followed by grain 
yield* germination percentage.

3.3.2 Mg generation s

The genotypic and phenotypic coefficients of 
variation was recorded in nextsuccessive generation. 2n 
A3 ant ha variety, the characters^ days to SO perdent flowering 
and grain yield per plant exhibited high phenotyoic 
coefficient of variability followed by 100 grain weight* 
number of effective tiller per plant* length of earhead* 
pelshenke value* ®sh* protein content gluten content. The 
lower phenotypic coefficient of variation was found for 
sedementation value and lysine content. Genotypic 
coefficient! of variability for all the character! studied 
were low.

MJ-2189 variety showed high phenotypic coefficients 
of variation in charactersU00 grain weight and days to 
SO percent flowering. Moderate phenotypic coefficients 
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 variability observed 
was lower for all the characters studied* which indicates 
that there was no much variation.

In NIMI*»1 the characters grain yield* days to 30 
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 
0306 showed moderate genotypic coefficient of variability 
for days to 50 percent flowering and plant height while 
other characters exhibited lower values. High phenotypic 
coefficient of variability was observed for days to 50 
percent flowering, 100 grain weight and grain yield per 
plant, while moderate values for number of tillers per 
plant, plant heighbirprotein 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"WAS ftteejrvecf
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 increase 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 (1973) observed high phenotypic
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) reported lower 
genotypic coefficient of variability for earhead length and 
number of grain per ear*

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

The phenotypic and genotypic coefficients of 
variability in all five varieties in generation the 
characters5days to 50 percent flowering were nearly equal*
And in Mg generation for the characters days to 50 percent 
flowering, plant height, protein content, lysine content, 
pelshenkc value in all five varieties and gluten in Ajantha, 
were nearly equal* Thus those characters having cooperatively 
less difference between phenotypic and genotypic coefficient 
of variability will lead to genetic improvement of becuase 
these were less influenced by environment* Greater 
differences between phenotypic and genotypic coefficients 
of variability revealed that the characters were much 
influenced by environment and thus selection will hot be 
useful but posses more scope to increase variability in such 
characters, Singh and Kumar (1974) reported less genotypic 
coefficients of variability for 1000 grain weight and yield 
than the phenotypic coefficients of variability. On the
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contarary fisndhawa et (1975) reported high genetic 
coefficients of variability for 1000 grain weight, plant 
height, peduncle length and yield per plant* However, 
Bhathagar et 51^, (1977) reported high genotypic coefficient 
of variation for ears per plant, tillers per plant, leaves 
per plant and grain yield in barley.

5.4 Hprixabilltv and genetic advance j

5.4.1 H, generation s

*&gh estimates of heritabiiity for days to 50 percent 
flowering and germination percentage but medium horltability 
was exhibited by number of tillers per plant and groin per 
plant. The character.,days to 50 percent flowering showed 
high hcritabilliy with moderate genetic advance, while number 
of tillers per plant exhibited medium heritabiiity and 
moderate genetic advance. This eloarly indicated that these 
two characters would be given more emphasis while applying 
selection pressure for breeding high yielding and early 
varieties•

5.4.2 EU generation :

In case of ^2 generation high estimates of 
heritabiiity for plant height, days to 50 percent flowering, 
peishenke values, protein content, ash, gluten content, 
lysine content, however medium heritabiiity was exhibited by 
number of tillers per plant. Sedementatlon value, grain 
yield and 100 grain weight of these only days to 50 percent 
flowering, recorded with high heritabiiity and genetic
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advance while. Plant height,pelshenke value,protein content, 
ash, gluten content, showed high heritability with moderate 
genetic advance. Lysine content, s©dementation value 
exhibited high heritabillty with low genetic advance. Thus 
these all above characters will be given more icpoz&nee 
during selection programme becuase they will express truely 
in succeeding generations leading to effectiveness of 
programme.

In general, only days to 50 percent flowering and 
number of tillers per plant showed high horitability with 
moderate genetic advance which clearly indicated that this 
would be increased greatly by selection* Sing at al. (1970) 
reported high variability estimates alongwith genetic advance 
oqaln for the number of grains per oar and 100 grain weight 
in X* durum Desf.

Jain and Aulakh (1971) observed $n appreciable amount 
of herltgbility for days to maturity*days to flowering, 
spikelets per ear and grain weight per ear,

Khan e£ ^1, (1972) also observed larger heritabillty 
estimates for plant height, length of spike and moderate 
heritabillty with high genetic advance for number of grains 
per spike*

Galal e£ £X* (1974) reported high values of heritabilit> 
estimates for stem height, spike length, grain number per 
spike and 100 grain weight in Mjl fad Mg generations.

Singh et al, (1978) reported high heritabillty and 
maximum expected gain for 1000 grain weight and lowest for 
plant height*
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CHAPTbB-Vl summaby

The days to 50 percent flowering prolongs the days 
towards lateness with increase in the dose of gamma 
rays* The lateness was observed with 30 KB and 
followed by 20 KB, 10 KB* Hindi-62 revealed higher 
sensitivity to mutagen in for 50$ flowering*
The dose of 30 KB significantly reduced the plant 
height. The dose of 20 KB, 10 KB were also 
significantly reduced the plant height. 0306 
variety was more sensitive.7 to mutagen in M^for 
plant height*
The dose of 30 KB increases the period ef physiologcal 
maturity(towards lateness) in all varieties* The 
highest lateness was observed in 30 KB cose only. ' 
However the effect of this dose was non-significant ' 
in Kit • \

Seeds of five wheat varieties viz., Ajantho, H3-2X39 
NIMb-l, 0306 and :tlndi-62 were treated with 10, 20 and 
30 KB doses of gamma rays* The treated seed of these five 
varieties was studied for different quantitative characters* 
Mjl generation was raised from all varieties in field condition 
during rabi season* generation was also raised in rabi 
season of succesive . The qualitative traits like
protein content, gluten content, pelshenke value, 
sedementation test, lysine content and ash were tested in 
laboratory of M2 generation* The result* of present study 
are summarised below.

(I) The results revealed linear reduction in seed
germination with increase in the dose of gamma rays. 
The dose of 30 KB exhibited lowest germination, C- 
306 variety was more succeptible to highsr doses 
than other varieties.
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(»0)

(U)

The results revealed that number of effective 
tillers per plant increased with increase in the 
dose of mutagen in all the varieties of

The length of main spike (cm) decreased with 
increasing doses of mutagen in the generation*
The dose of 30 KB significantly reduced the spikolet 
numbers per ear in all varieties. The dose of 10 Ku 
was at par with control and dose of 20 KB was at oar 
with 30 KB in generation*
Number of grains per earhead decreased with increasing 
the dose of mutagen in generation*
The dose of 30 KB decreases the grain yiela per plant 
in all varieties* The highest grain yield was observed 
in control and reduced dose wise* The effect of dose 
was nonsignificant in generation*
The 100 grain weight was found highest in 30 KB than 
control* This test weight reduced in 10 KB and 20 KB 
doses than control and increased in 30 KB* The lowest 
100 grain weight was found in 10 KB dose in all 
varieties of generation*
Chimera’s for double spike character was found in the 

generation in three different varieties of wheat.
Dwarf mutants was found in HD*»2189 (30 KB) end Ajantha 
(30 KB) and tall mutants wore found in Ajantha 30 KB,
20 KB, NIML-1 30 KB, 0306 30 KB and Hindi-62 with 
30 KB*
Some early mutants also reported in Ajantha 20 KB, 
NIMl-i 20 i^l and H3-2169 30 KB and late mutants 
occurod in Hindl-62 20 KB, Hindi-62 30 KB and C-306 
30 KB.
Double earhead or double spikes were noticed in theMg 
generation as well as in 0306 for 30 KB.
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(16)

(2D

(22)

(23)

(24)

Tho dose of 33 KB significantly enhanced the plant 
height, The 20 KB and 10 KB doses also resulted fn 
more height than control* Variety fcfc-2189 gives 
more sensitivity to gamma rays in this particular 
character in generation*
Increasing doses of gamma rays increases the 50 
percent flowering period in generation*
The dose of 20 KB' ' increased the length of main 
spike and 30 KB dose level was at per.
The doses of mutagens increases the number of 
spikelets per mainspike in all varieties with 
increasing doses in Mg generation.
The number of tillers also increases with increasing 
doses of mutagens in U% generation.
Tho increasing doses of mutagens increased the period 
of physiological maturity (towards lateness) in all 
varieties. The highest physiological maturity period 
was observed in 30 KB doses.
The dose of 30 KB significantly increased the number 
of grains per ear in all the varieties of M2 
generation,
30 KB dose showed highest 10Q grain weight followed 
by 20 KB and 10 KB, The lowest 100 grain weight was 
found in control,
Grain yield per plant increased with increasing 
in doses.
The protein content was highest in 0306 variety 
while lowest in HD-2189 variety of wheat. The highest 
gluten content was found in the variety Hlndt-62 
with lowest gluten content in HD-2189,
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Among the five varieties of wheat sedementation 
and Pelshenke values were found lowest in H>-*2189 
while recorded highest values of sedimentation and 
pelshenke in IIindi-62 and 0306 variety of wheat. 
The highest lysine content was estimated in Ajantha 
while iz was lowest in NXML-1 variety of T.durum.

(26) There was inefease in the quality characters like 
gluten, sedementation value, pelshenke value and 
lysine content with increasing doses of gamma rays, 
while reduction in ash percentage with increasing 
doses in M2 generation.

*«#
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