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ABSTRACT

The present study was conducted to improve grain yield and its components of a
glaucous wheat mutant line (GWM?) via backcrossing to its original parent SidsI and
selection for high yield in the first segregating generation. Significant and highly
significant differences among GWM?7, Sidsl, and F2 population of their cross were
detected for all studied yield traits, except for 100-grain weight. Seven segregants were
selected for different improved pield-related traits from the F2 population. Each of these
selected segregants has significantly surpassed its highest parent (Sids 1) in grain
vieldplant. The significant superiority of the selected segregants on their parents in
grain yield/plant was accompanied by superiority in one or more of the yield related
traits. Selected segregants No. 1, 2, 3, and 4 showed a considerable percentage of
superiority in grain yield over SidsI (25,99, 20.43, 18.75, and 14.73%, respectively).
Although, the selected segregants did not exceed Sidsl in number of spikes/plant, they
exceeded it in number of grains/spike, number of spikelets/spike and 100-grain weight.
The selected segregants exceeded significantly thelr mutant parent GWM?7 in number of
spikes/plant. Most of the selected segregants showed a noticeable high 100-grain weight
as compared to GWM7. The selected glaucous high-yielding segregants would be of great
benefit for plant breeders as potential drought tolerant genotypes.
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INTRODUCTION

Because of the importance of grain yield in wheat (Triticum
aestivum L. Thell), a considerable emphasis has been directed towards its
improvement. Improvement of yieid components and the modification of
plant architecture offer possibilities to develop more efficient systems
leading to increased grain yield potential (Sidwell er af 1976). Modification
of plant architecture could be achieved via conventional breeding methods
such as mutation induction and hybridization.

In wheat, grain yield per plant is the product of number of spikes,
number of kernels per spike, and kernel weight. Grafius (1956) suggested
that it could be easier to increase total grain yield by selection for better
yield components, which are simply inherited. Improvement of yield would
be most effective if the components were highly heritable and positively
correlated with grain yield on the genetic level (Fonseca and Patterson
1968).



for genetic improvement Theve & om0 gearantee to find a mmtant hine that
carries only onc gemciic champe. However, with the cifective mutagens
available today zmd the sy thowond penes exposed to the mutagen, it s
rather likely that there willl be sewensl snduced favorable mutations Ooe or
two may be noticesbie, bt most seay be not. Therefore, where possible, it is
advisable to "backcross’ tixe skt Bre $0 its original parent and select the
desired characters of botir pesestt amd mmtant in onc pure genotype {(Mike
and Donini 1993} Maay irdeced mutwds in crop plamts were released
directly as new vamcitrs; othors were msed as parents in crossmg. For
example, out of the 2232 crop vameties developed via mutation breeding,
1585 (70%) were reicased a5 divect senitnts and the remaining 667 vanietics
were derived thwongh comes with mdoced mutants {(Maloszynski o af
2000). According tr ScassciaMapmouza et al (1993) a duram whea
cultivar "Creso’ amdl 2t icast five othor caltivars were developed in Ialy by
crossing "Cappelli’ oottt witfe ot codiivars.

A wheat ghenoows stagtt Boe (GWM7) was sclected fromn the
second mutated gomevaiiom (M) wesalting from imadiation of the whea:
Sids1 cultivar witih 30 Krad of gasens rays in the winter scason, 200172002
(Al-Bakry 2004 amd AllNapear o o 2004). The GWMT7 besides its
superiority in the presemee of waxy keyers on the surface of s leaves and
stems, it had an omproved sember off grains per spike and number of prains
per spikelet, bat it hand 2 Joww mossber off spikes per plant and thevefore low
grain yield per plamt as cospesed 80 its original parest. In the M3
generation, plas of GWM7 were grown in spike-{o-row propenics 0
increase its homozyposity amd to mise M- seeds. In the M. gencration, the
GWM7 was crossad &0 s orgwal pawces: Sids1 to restore its high-yielding
ability. Selection for high gxaww yirld related traits as well as for the
glaucous trait was practiced i the mextt segrepating generations.

The objective of e present stmlly was to improve grain yield and its
components of the glxooes mtantt e 7 (GWM7) via selection for yield
related traits in the first scgyegating gemeration of the cross between this
mutant and the orgiral parent Sadls 1, without losing the glancousness trait.
Such improved glamoous high-yieldimg genotypes would be of great benefit
under drought stress comdtions.

MATERIALS AND METHODS

Field work of this stady was caried out at the experimental farm of
Plant Research Dept., Nockear Reszarch Center, Atomic Energy Authority,
Inshas, Egypt. The glancows wheat mentant GWM?7 (developed by the Wheat
Breeding Program of the Atomic Emexgy Authority, Egypt) characterized
with an observable epicuticular waxy layer on its plant parts, but with low
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grain yield and its original wheat cultivar, Sidsl of non-observable waxy
layer, but of high grain yield were crossed in 2004/2005 season using the
mutant as female. In 2005/2006 season, F: seeds were planted and plants
were self pollinated to raise F: seeds. In 2006/2007 season, plots of six rows
for F. plants and two rows for each parent were planted in a randomized
complete block design (RCBD) with four replications. Each row of 2 meters
long, included 20 plants spaced 10 cm apart whereas rows were spaced 30
cm.

Seven new segregants with high performance for grain yield related
traits were selected from the F: generation grown in 2006/2007. Seeds of
these seven selections were separately planted in the season 2007/2008 to
evaluate them as F; selected segregants and raise F. seeds. Plots of three-
rows for each F; family and two-rows for each parent were planted in
RCBD with four replications. Each row included 20 plants spaced 10 cm
apart. Rows spaced 30 cm apart.

Data were recorded on 16 plants in each row for grain yield/plant
(g), number of spikes/plant, number of grains/spike, number of
spikelets/spike, number of grains/spikelet, and 100-grain weight (g).
Analysis of variance of studied traits was computed according to Gomez
and Gomez (1984) and the least significant differences were used to
compare means.

RESULTS AND DISCUSSION

Performance of F: and parents:

Analysis of variance for six studied characters on the GWM?7, Sidsl,
and F. populations is presented in Table (1). Highly significant differences
among genotypes were detected for number of spikes/plant, number of
grains/spike and significant differences for grain yield/plant, number of
spikelets/spike, and number of grains/spikelet; but genotypes did not show
significant differences for 100-grain weight.

Table 1. Mean squares for six studied characters of three wheat genotypes
(GWM7, Sidsi, and their F: generation) evaluated in 2006/2007

Season.
S.0.V. d.f Grain Spikes/ Grains/ Spikelets/  Grains/ 100-grain
yield/plant plant spike spike spikelet weight
Replications 3 2.24 0.41 6,17 0.07 0.02 0.003
Genotypes 2 434.99* 70,294« 1582,78*+* .01 3.64* 0.06ns
Error 6 8.48 0.31 29.97 0.10 0.05 0.02

*, **: indicate significance at 0.05 and 9.01 levels of probability, respectively.
ns: indicates nonsignificance
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Means, ranges, and variances of the studied characters on GWM?7,
Sids1, and their F: population are presented in Table (2). The mutant line
GWM7 showed the highest number of grains/spike, spikelets/spike, and
grains/spikelet, and the highest 100-grain weight; while Sidsl had the
highest number of spikes/plant and grain yield per plant.

The broadest range and the largest variance were exhibited by the F»
generation, while range and variance of the mutant GWM7 and the parent
Sids1 were relatively small in magnitude (Table 2).

Table 2. Mean, range and variance for studied traits on three wheat genotypes

evaluated in 2006/2007 season.
Grain Spikes/ Grains/  Spikelets’  Grains/ 100-
Parameter yiekl/pisnt plant spike spike spikelet grein
(=) wt. (2)
Mean GWM7T 291 4.43 112.97 24.14 4.69 4.58
Sids1 4220 11.83 7491 22.71 325 4.27
F2 2549 884 66,28 2252 194 439
LSD 0.85 5.04 0.96 9.47 0.56 0.39 0.26
Highest GWM?7 3152 600 122,25 25.00 5.55 543
Sids1 46.12 13.00 83.62 23.00 3.63 459
F2 $8.56 20.00 145.60 27.00 4.65 6.3G
Lowest GWM?7 18.78 4.00 104.75 22.00 4.1% 4.28¢
Sids] 3406 10.00 65.58 22.60 2.85 397
F2 8.28 4.60 31.00 22.00 1.50 2.60
Variance GWM?7 23.31 0.73 57.63 1.05 a.19 0.11
Sidsl 16.78 1.30 47.06 0.22 009 0.05
F2 14392 8.29 397.42 1.15 0.63 0.82

Performance of F; selected segregants:

Analysis of variance for six studied characters of the nine genotypes,
i.e. seven selected F> segregants and their parents (GWM?7 and Sidsl) is
presented in Table (3). Highly significant differences for all studied
characters were detected among these genotypes.

Table 3. Mean squares for the six studied characters of nine genotypes (seven
selected segregants and their parents GWM?7 and Sids1) in 2007/2008.

5.0.V, d.f Grnin Spikes/  Grains/  Spikelets/ Gratas/  100-grain
yiold/piant  plant Spike spike spikelet weight
Replications 3 15054 0.273 10.307 0.012 6.021 0.007
Genotypes 8  3222*  24.89** 1163.79** 10.36%* 1.05%* 8.32*
Error 24 11.79¢ 0.716 184627 9862 0.016 0.017

*+: indicate significance at .91 devel of prabability.

Mean values for grain yield and yield-related traits of the
selected F: segregamnts ave presemted in Table (4). It is obvious that Sids 1
had significantly higher grain yicld/plart {41.55 g) than the mutant parent
GWM7 (22.28 g). This was mamly due to the high number of spikes/plant
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Table 4. Mean values for six studied characters of the seven selected F3
segregants and their parents (GWM?7 and Sidsl) evaluated in

2007/2008 season.
Genotypes Grain Spikes/  Grains/  Spikelets/  Grains/ 100-grain
yield/plant  plant spike spike spikelet weight
() ()
GWM7 22.28 430 112.36 24.09 4.67 4.59
Sids1 41.55 12.8 73.68 23.00 3.20 4.39
Segregant
Neo.1 52.35 9.70 121.19 2335 4.77 4.56
Segregant
No.2 49.80 9.30 108.34 25.80 4.20 5.02
Segregant
No.3 49.34 10.0 96.72 23.15 4.16 533
Segregant
No4 47.67 8.60 114.80 25.43 4,53 4.87
Segregant
No.5 39.28 10.70 85.81 22,25 3.85 4.61
Segregant
No.6 41.91 9.70 89.95 23.95 3.76 4.89
Segregant
No.7 44,13 12.30 78.31 20.95 3.73 4.75
Mean of
segregants 46.37 10.05 99.30 23.84 4.14 4.86
L.S.D 0.05 5.01 1.23 4.76 0.36 0.18 0.1%

of Sids 1 (12.80) as compared to GWM7 (4.30). On the other hand, the
mutant parent GWM7 showed significantly higher means of all the
remaining yield components.

All selected Fs segregants surpassed significantly their mutant parent

GWMT7 in grain yield. Segregants No. 1, 2, 3, and 4 significantly outyielded
their higher parent Sidsl.
The significant superiority of the selected segregants over the original parent
Sids] in grain yield/plant was due to superiority in one or more of the yield
related traits. Segregant No.l significantly exceeded the parent Sidsl in
number of pgrains/spike, number of spikelets/spike and number of
grains/spikelet. Segregants No.2, 3, and 4 significantly exceeded their parent
Sidsl in all grain yield related traits except for number of spikes/plant.
Segregants 5, 6 and 7 were equal yielders like Sids 1, but they surpassed it
in one or more yield traits.

The significant superiority of the selected segregants over the mutant
parent GWM?7 in grain yield/plant was due to superiority in number of
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spikes/plant and 100-grain weight though the GWM7 showed superiomity im
the other yield-refated traits.

The differences between means of the sclected segrogants 2o end:
of their parents as a relative value (%) to te pavemt (smperionity) for semme
selected characters are presented i Table (5).

Table 5. Superiority of the sclected F3 seprepmmtts (V) ower Sadiil 2od owar the:
mutant GWM?7 for some stwdicd characters.

Selected Grain yichl/ Ne. of spiesi  Na ol proiirs/ 100 gsiin
segregant plant over pinat ever Sypifta: owar waigghtt aner
Sidsl GWM? Saksl GCWM7 Sadsi GWMT _Sidhdl  GWNET

Sepregant

Nal 2599 1343 -MD IIISW S4B T AF  -nEE
Segregant

Nal W43 1B -7 NGB abs 357 M3 RNI6

Segrepant

No3 1875 12048 2187 132SE 32T -LROR Zi4E 00 BGE2
Scgregant

Ned 1473 1139 -3251 1AM S5EI 217 0 98 &

Segregant

NaS -545 7630 -1641 MBS MM -2RE2 SO0 @ &7

Sepregant

Nos 087 8811 -2734 DISSE AR -IO% LI )

Segregaat

Ne.7 621 9307 -3% IMES 428 2 -JI K2 Btk

Mean 1159 10812 2199 132k 3AYT -lL&2 D3y SHE

In general, the sclected scgregamts N 1, 2 3, aindl 4 sihosesd the
highes? percentage of superiority over thenr paremss, Sadisl amd GWINME, for
grain yield (52.35, 49.80, 4934, and 47 67, respectively)). Alfhough,. the
selected segregants did not exceed sipmifficanlly Sidsll fir muodber of
spikes/plant, they exceeded it significantly for mumbar of grams/pite 2
100-grain weight with a considerable perremiage of snperionity. ln ooz,
the sclected segregants exceeded sipmifucamtly tie poventall moren GWWET
for number of spikes/plant with high paventge of snpemority:. Mot «f the
selected segregants showed a noticeabls Implh perfiomeemee in HD-Eer
weight as compared to GWMY7. The selected sogregants om swexage dimwed
a significant increase over GWMTY in pramm yield/plam (108 12%), munfer
of spikes/plant (132.64%), and 100-graim weightt (5.8%8 %), Monewwear, tine
selected segregants showed significant mnoeases ower Sidsl for 2l sedhed
yield traits except for number of spikes/plamt

Radiation induced mutations covld be expiotted mucessdhilly o
increase the range of useful genctic vakahiltty, amdl pllantt bweeding wolid
exploit genctic recombination to gencrate movell oomlbimestionss of treits. The
aﬂ—m&dh@hﬂﬁwh&hmmﬁmmﬁﬂmﬁkm
elite varietics of high performing geymplecm . The 5




segregants in this study that were superior over their parents in grain
yield/plant may be due to the new genetic recombinations that resulted in
the first segregating generation, i.. in the F. population of the cross between
the mutant line GWM7 and the original parent Sids 1. Such new
recombinations are believed to accumulate genes of high number of
spikes/plant from Sids 1 with genes of high values of grains/spike,
spikelets/spike, grains/spikelet and 100-grain weight from the mutant parent
GWM7.

Segregants that surpass their parents were reported by Vega and
Frey (1980). Rieseberg et al (1999) discussed different explanations that
have been put forward to account for such cases but each of which may
contribute to transgression in specific instances. .

Vega and Frey (1980) stated that the presence of superior
segregations constitutes evidence (a) for multiple-factor control for a trait
and (b) that the parents contribute different alleles toward expression of a
trait.

The superior segregations occurred for the traits in our study showed
that the parents used contributed different alleles. This result confirmed that
useful genes could be used for improving yield and yield related traits in
wheat. From a plant-breeding point of view, the selected wheat superior
segregations in this study indicated the usefulness of these genetic materials
to wheat breeders for exploitation in programs of bread wheat for
developing high yielding and drought tolerant cultivars because it is known
that glaucousness characteristic is tolerant to drought. Further screening is
needed concerning the performance of these glaucous high-yielding
segregants under drought stress conditions in order to select the most
drought tolerant line (s).
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