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Abstract: Through mutagenesis with gamma rays, mutants characterized by reduced plant height, square head,
awnless ear, amber seed colour, bold seeds and storage capacities were induced in bread wheat (Triticum
aestivum L) cv. Kharchia 65. The were isolated in M, generation; derived from 10, 20, 30 and 40 kR of gamma
rays treated M, population. In the M, generation, some, progenies with morphological mutants were recovered.
The pattern of segregation was found to be controlled by monogenic recessive control of mutant phenotypes
and showed a good fit for 3 normal:1 mutant and 1 normal:2 segregating:1 mutant between and within the
progenies respectively. Out of the thirteen reduced plant height homozygous mutant progenies, only three
progenies namely 398, 446-7 and 621 showed superiority over control population for several traits. For instance,
these progenies had significantly higher mean values for number of tillers per plant and number of spikelets per
spike (progeny no. 398), biological yield, number of tillers per plant and number of spikelets per spike (progeny
no. 446-7) and harvest index (progeny no. 621) compared to the control cv. Kharchia 65. Therefore, it is these
three mutant progenies may prove useful for yield improvement in wheat breeding programme. The amber seed
colour, bold and plumb seed producing M, mutant progenies namely 351, 446-1, 498 and 632 stored in plastic
box for seven years but they not showed significantly high storage capacity against to cereal weevil compared

to the control cv. Kharchia 65.
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INTRODUCTION

The use of physical mutagens, like X-rays, gamma
rays and neutrons and chemical mutagens for inducing
variation, is well established. Induced mutations have
been used to the Joint afford of FAO/IAEA Division of
the Nuclear Techniques in Agriculture, more than 1800
cultivars obtained either as direct mutants or derived
from their crosses have been released worldwide in 50
countries [1]. These induced mutation help to develop of
many agronomical important traits such as shorter
growing period, suitable for rotation, increased tolerance
or resistance to abiotic and biotic stresses use in major
crops such as wheat, rice, barley, cotton, peanuts and
beans [1, 2].

Wheat is one of the most important food crop of the
world. In India it is the second major food crop next to
rice. The bread wheat (Triticum aestivum L.) account 86%

and durum wheat only 12% of total area under wheat
cultivation in India [3]. Mutation breeding is relatively a
quicker method for improvement of crops [4]. Hundreds of
useful mutants have been induced for various plant
characters in variety of crops including wheat through
treatment with physical and chemical mutagens [5-9]. In
this experiment, the effect of gamma rays to induced
different types of morphological mutants 10]. The reduced
plant height, square head, awnless ear, amber seed colour,
bold seeds in M; generation were recovered and these
morphological mutants were storage at normal conditions
in years year (1998 to 2006) for the study storage ability.

MATERIALS AND METHODS
An old tall cultivar of bread wheat (Triticum

aestivum L.) cv. ‘Kharchia 65’ was used in this study.
The seed material was initially procured from Directed of
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Wheat Research, Karnal India. Subsequently, it was population was lower. The increase in the dose of gamma
multiplied before use in the work. Cultivar Kharchia 65 rays, the reduced the germination per cent was observed.
was evolve by backcross method using Kharchia Local as The similar results were also be obtained on various crop
recurrent parent and EG953 as donor parent. The cv. plant species including wheat [11, 14-17]. The lethality
Kharchia 65 is salt tolerant; it can grow and set seeds up dose on gamma rays that LD, was 31.39 was calculated
to pH 9.4 [11-13]. However this cultivar have red colour (Table 1). In M, generation morphological mutants with

seed and lodging susceptibility. reduced plant height, awnless ear, square head, amber

Dormant uniform sized seeds (300) with a moisture seed colour and bold seed were identified and recorded.
content of 5.6% were treated with acute doses of 10, 20, The total mutation frequency was 6.79%. The mutation
30 and 40 kR of gamma rays at the rate of 5.6 r/second frequency was minimum (1.65%) in M, population
from gamma cell at Genetic Division, IARI New Delhi, obtained due to 10 kR of gamma rays treatment while it

India. The irradiated seeds of each dose were sown under was maximum (50.0 %) in M, population obtained due to
RBD design with three replications at experimental 40 kR gamma-rays treatment. The various types of
field of Department of Genetics and Plant Breeding Ch. morphological mutants were identified. The reduced plant
Charan Singh University Meerut U.P India in November height mutations were recovered in all four M, population
1995. The lethal dose 50 (LDs,) was calculated following derived due to different doses of gamma rays (Fig. 1). The
regression of the germination data per cent lethality over frequency of these mutations ranged from 1.65% (10 kR)
control on gamma rays doses. The data were recorded in to 50% (40 kR). (Table 1). The awnless mutant plant were
M, M, and M; generations (Singh and Balyan 2000). The recovered in only 30 kR gamma rays dose and these
morphological mutants were identified at the time of  frequency was 0.57% (Fig. 2). The awnless ear mutant
anthesis and maturity of plant. The use of X° for study of  plant also exhibited reduced plant height. The square
segregation mutation in M, and M; generation. In M; head mutant bearing square head ears were recovered in
generation; three economic important traits amber seed of M, population derived from 30 kR gamma rays dose
colour, bold and plumb seeds were also be recovered in (Fig. 3) and these frequency was 1.14%. The semi sterile
reduced height mutant population. For the study of cereal mutant plants bearing spikes with reduced grain setting
bevels resistant these seed character mutants were stored (Fig. 4) by 30 kR gamma rays dose in M, population the
in 50x50x20 cm plastic box in three replication from July =~ frequency was 0.57% observed. The this result showing
1998 to September 2006. Data were recorded damaged and an increase in the mutation frequency with an increase in
undamaged seed by Grain Weevil (Sitophilus granaries) the dose of mutagen are in agreement with the results of

in month of September in each year. several earlier workers also on various crop plants
including wheat [18-28]. The relative frequency of reduce
RESULTS AND DISCUSSION plant height mutations were manifold greater than the

frequencies of all other morphological mutation. The

The germination in M, populations was less than agreement with the present results, [29] also reported that

over the control population and it was varied from 96.98% the reduced plant height or semi dwarf mutation s are

in population derived from 10 kR gamma rays treatment to induced more frequently than other vital mutation in

10.95% in population derived due to 40 kR gamma rays duram wheat, bread wheat and in diploid cereals such as

treatment. The data showed that in comparison with the barley and rice. The squire head ear mutations recovered,
control population the germination in the mutagen treated similar result were also be reported by several workers

Table 1: Germination per cent in M, generation, frequency of mutation in M, generation and frequency of morphological M, generation

Germination % in Control and tread population in M, generation  Frequency of mutation in M, generation Frequency of morphological mutation

No. of seedling ~ Germination % Percent lethality ~No. of M, plant Frequency Reduced Semi
Treatment  (out of 300 seeds) over control over control to progeny row of mutations plant height Squire head Awnless sterile
Control 265 - - 13 0.00 - - - -
10 kR 257 96.98 3.02 242 1.65 1.65 - - -
20 kR 225 84.91 15.09 208 3.85 3.85 - - -
30 kR 201 75.85 24.15 175 21.26 18.98 1.14 0.57 0.57
40 kR 28 10.56 89.44 8 50.00 50.00 - - -
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Table 2: Segregation for various types of mutations within M, plant to progeny row in M, generation

M, plant to progeny ~ Number of Number of Chi-squire Probability Dose of Type of
S.No row number normal plants mutant plant value value (3:1) mutagens (kR) mutations
1 10 10 2 0.44 0.70-0.50 10 Plant height
2 206 9 2 0.27 0.70-0.50 10 "
3 225 13 3 0.33 0.70-0.50 10 "
4 237 11 4 0.02 0.90-0.80 10 "
5 263 8 5 1.26 0.30-0.20 20 "
6 269 13 4 0.02 0.90-0.80 20 "
7 283 10 3 0.03 0.90-0.80 20 "
8 304 6 3 0.04 0.90-0.80 20 "
9 309 9 3 0.00 1.00 20 "
10 337 6 4 1.20 0.30-0.20 20 "
11 345 8 2 0.13 0.80-0.70 20 "
12 346 10 2 0.44 0.70-0.50 20 "
13 351 9 5 0.86 0.50-0.30 30 Awnless
14 355 8 3 0.03 0.90-0.80 30 Plant height
15 356 9 2 0.27 0.70-0.50 30 "
16 360 8 1 0.93 0.50-0.30 30 "
17 387 11 1 1.78 0.20-0.10 30 "
18 398 6 3 0.33 0.70-0.50 30 "
19 409 9 3 0.00 1.00 30 "
20 410 12 2 0.86 0.50-0.30 30 "
21 446 11 1 1.78 0.20-0.10 30 Square head
22 471 9 4 0.25 0.70-0.50 30 Plant height
23 478 6 2 0.00 1.00 30 "
24 498 4 2 0.22 0.70-0.50 30 "
25 502 6 3 0.33 0.70-0.50 30 "
26 503 11 4 0.02 0.90-0.80 30 "
27 513 7 2 0.04 0.90-0.80 30 "
28 516 11 2 0.64 0.50-0.30 30 "
29 525 7 2 0.04 0.90-0.80 30 Square head
30 555 5 2 0.05 0.90-0.80 30 Plant height
31 556 6 1 0.43 0.50-0.30 30 "
32 574 11 1 1.78 0.20-0.10 30 "
33 593 12 3 0.20 0.70-0.50 30 "
34 594 9 2 0.27 0.70-0.50 30 "
35 595 3 1 1.48 0.30-0.20 30 "
36 600 7 1 0.67 0.50-0.30 30 "
37 609 5 1 0.22 0.70-0.50 30 "
38 616 8 2 0.13 0.80-0.70 30 "
39 621 9 2 0.27 0.70-0.50 30 Semi-sterile
40 628 3 2 0.60 0.50-0.30 40 Plant height
41 631 9 1 1.20 0.30-0.20 40 "
42 632 2 2 1.33 0.30-0.20 40 "
43 633 10 2 0.44 0.70-0.50 40 "
Pooled - 363 102 2.33 0.20-0.10 - -

[21, 30-32]. In this study only four type of morphological
mutations were obtained, due to polyploidy nature of
bread wheat the viable morphological mutations may
occur only at loci in which phenotype buffering caused
by duplication dose not exist [33, 34] suggested that
number of such loci are few in bread wheat and hence in
the spectrum of mutation remains narrow. Segregation
pattern of different types of morphological mutation
was deliberate. A total of 43 M, plant to progeny rows

in M, generation exhibited a good fit for 3 (normal): 1
(mutant) segregation. No heterogeneity was detected
between various segregating progenies and the pooled
analysis of data also exhibited a good fit for 3 (normal):
1 (mutant) segregation. This suggested monogenic
recessive control of the mutant characters (Table 2).
Seeds from all the M, segregating progenies for
different mutant types were raised in plant to progeny
rows in M, generation. The data on mean performance of
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Table 3: Progeny rows segregation for various type of mutants

Number of M; Progenies

Chi- squire Probability

S.No Progeny row number  Types of mutant Normal Segregating Mutant value (1:2:1) value
1 263 Plant height 4 7 2 0.384 0.90-0.80
2 351 Plant height 4 6 1 2.00 0.50-0.30
3 398 Plant height 2 6 2 0.650 0.90-0.80
4 446-1 Plant height,
Squire head 3 6 1 1.450 0.50-0.30
5 446-7 Plant height 1 2 1 0.000 1.00-0.99
6 498 Plant height 2 2 1 1.00 0.70-0.50
7 525 Plant height
Squire head 3 4 1 1.000 0.70-0.50
8 555 Plant height 2 3 1 0.142 0.95-0.90
9 593 Plant height 5 7 2 1.285 0.70-0.50
10 595 Plant height 4 7 1 1.833 0.50-0.30
11 609 Plant height 2 3 1 0.333 0.90-0.80
12 621 Plant height,
semi sterile 3 5 2 0.200 0.95-0.90
13 632 Plant height 1 2 1 0.000 1.00-0.99
Table 4: Segregation within M; progeny rows for various types of mutants
S.No. Progeny row number  Types of mutant Number of normal plant Number of mutant plant Chi- squire value (3:1) Probability value
1 263 Plant height 19 5 0.222 0.70-0.50
2 351 Plant height 8 4 0.444 0.70-0.50
3 398 Plant height 17 5 0.060 0.90-0.80
4 446-1 Plant height, Squire head 17 5 0.332 0.70-0.50
5 446-7 Plant height 19 5 0.002 0.70-0.50
6 498 Plant height 25 7 0.166 0.70-0.50
7 525 Plant height Squire head 18 5 0.130 0.80-0.70
8 555 Plant height 38 10 0.444 0.70-0.50
9 593 Plant height 64 21 0.003 0.98-0.95
10 595 Plant height 36 12 0.000 0.1-0.99
11 609 Plant height 4 2 0.222 0.70-0.50
12 621 Plant height, semi sterile 26 8 0.039 0.98-0.80
13 632 Plant height 15 5 0.000 1.00-0.99
Table 5: Mean value for eight characters in a reduced plant height mutant M; progenies and control population

Mutant Secondary Plant Biological Number of Number of  Grain Yield/ 1000 grain Harvest
S.No Progeny number characters height (cm) yield/plant (gm) tillers/ plant spikletts/spike plant (gm) weight (gm) index
1 263 Plump seeds 75.25% 15.00 9.25% 27.50 4.35% 23.00* 28.00*
2 351 Awnless ear and plump seeds 94.46* 17.93 8.86* 35.30* 2.16* 20.96* 13.64*
3 398 - 84.00* 44.44% 18.11* 47.33* 5.37* 15.95% 12.31*
4 446-1 Squarehead, Amber and plump seeds 83.00* 14.75* 7.12% 40.12* 2.39%* 22.44%* 19.50*
5 446-7 - 89.00* 37.05* 16.14* 52.00* 9.60* 21.21* 25.91*
6 498 Plump seeds 78.00%* 37.50* 16.50* 38.25* 2.67* 21.25* 11.05*
7 525 Square head 73.00* 20.50* 9.66* 47.00* 0.82* 21.91* 3.84%*
8 555 - 64.00* 13.66* 7.10* 36.16* 0.92* 16.95* 6.97*
9 593 - 101.19* 27.14* 10.71* 44.57* 5.44* 18.57* 20.64*
10 595 - 81.00* 14.61* 6.66* 44.66* 2.27* 13.94%* 12.77*
11 609 - 74.50* 32.50* 10.50* 43.50* 6.80* 25.25% 26.70*
12 621 Semii sterile spike 63.33* 15.66* 4.33% 40.00* 1.93* 25.16 16.32*
13 632 Plumb and bold seeds 89.11* 18.22% 8.88* 38.00* 3.58* 21.66 18.55*
14 Control cv. ‘Kharchiya 65’ 110.02 32.92 12.00 46.19 7.44 23.65 24.14

* Means significantly different from control cultivar cv. Kharchia 65 at 5% level of significance
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Fig. 4

Fig. 1:

(c) 30 kR (d) and 40 kR (e) gamma- rays treatments.
Fig. 2:
Fig. 3:

treatment (b)
Fig. 4:

treatment (b).
Fig. 5:

Fig. 5

Representative plants of cv. Kharchia 65 (a) and reduced height mutants derived due to 10 kR (b), 20 kR

Representative plants of cv. Kharchia 65 (a) and awnless mutant derived due to 30 kR gamma- ray treatment (b)
Representative plants of cv. Kharchia 65 (a) and square head mutant derived due to 30 kR gamma rays

Representative plants of cv. Kharchia 65 (a) and semi-sterile mutant derived due to 30 kR gamma rays

Representative (a) shriveled red grain of cv. Kharchia 65, (b) Plump grains of mutant progeny number 263 (c),

amber grains of mutant progeny number 351 and (d) bold grains of mutant progeny number 632.

the different characters of homozygous mutant progenies
were also recovered. The total of 13 different mutant plant
progeny rows in M; generation exhibited a good fit for 1
(normal): 2 (segregating): 1 (mutant) and 3 (normal): 1
(mutant) segregation for between progeny row and within
progeny row respectively. This conformed recessive
control of mutant traits (Table 3 and 4).

Mean Performance of Some Quantitative Traits: The
mean performance of reduced plant height mutants was
significantly less compared to the mean plant height
(110cm) of the control. Biological yield and number of
spiklets per spike in only two progenies, namely 398 and
446-7, number of tillers per plant only three progenies
namely 398, 446-7 and 498 and harvest index of one
homozygous progeny 263 showed higher mean value
compare to control plants. The remaining progenies
showed little against the control population of cv.
Kharchia 65 (Table 5)
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Qualitative Traits: Data on some economic important
qualitative traits including grain colour and grain structure
were focused. The grain colour of the control cv.
‘Kharchia 65 was red with shriveled seeds. However,
mutant progenies, namely 351 and 446-1 had amber seed
colour and plump grain size, the progenies 263 and
498 had only plump seed and progeny, 632 had plump and
bold seeds (Singh and Kulshrestha 1996) Fig. 5.

Out of thirteen of homozygous mutants progenies,
only one progeny namely 446-7 showed superiority
over control population for seven traits. After the
harvested M, plants seed those have amber colour and
bold and plumb seeds stored bethought any treated by
pesticide in 50x50x20 cm plastic box. Each year in month
of September data were recorded. After the statistical
analysis dose not found significant different between
mutant and control. This indicated that above mentioned
mutant not affect the storage ability of bread wheat by
gamma rays irradiations.
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