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ABSTRACT

In this work it is presented preliminary results on genetic variability of some
mutant/recombinant lines of wheat obtained at NARDI Fundulea and experienced in ARDS
Caracal, in a joint research project. Diversifying sources of useful genes by mutagenesis
(physical and chemical) and distant hybridization works is one of the most important
objectives that have worked in recent years to NARDI Fundulea.

To ARDS Caracal, 10 mutant/recombinant lines of autumn wheat, along their
parental forms, were tested analyzing the genetic variability of production components,
namely: plant height, no. of fertile tillers, ear length, number of spikelets/ear, no. grains/
spike, grain weight/spike and one thousand grain mass. The objective of this study was to
assess the use of the morphological issues at level of genetic variability within a
representative new sample of mutant wheat lines. It was observed through a large amount
of variability guidelines: Ai- 1l 131 for reduced plant height, Ai- Il 172 for number of
spikelets/spike, Ai- Il 201 for spike length, Ai- 1l 223 for grain yield and Bi- | 3 for number of
fertile tillers, number of grain/spike, number of spikelets/spike, spike lenghth and grain
yield.

Increased genetic variability in wheat mutant lines and, thus, broadening the genetic
base, may lead to the identification of valuable genotypes for improvement in terms of
productivity, plant height, resistance to lodging, etc. Therefore, identification of genetic
diversity is a good tool for selecting these mutant lines in breeding programs.

INTRODUCTION

Wheat is the second most important crop; currently, about 95% of the wheat grown
worldwide is hexaploid bread wheat, with most of the remaining 5% being tetraploid durum
wheat. Breeding improvement of many agronomical traits requires genetic variation and
these components of variation must be separable from nongenetic effects. Hence breeding
wheat genotypes with diverse genetic base is a factor to achieve a level of self-sufficiency
and sustainability (SauleKenzhebayevaa et al, 2014).

The use of physical mutagens, like X-rays, gamma and chemical mutagens for
inducing variation, is well established. Over the past 70 years, more than 2500 varieties
derived from mutagenesis programs have been released, as listed in the IAEA/FAO
mutant variety database, including 205 wheat lines (http://wwwinfocris.iaea.org/MVD/).
Mutagenesis is an important tool in crop improvement. Criteria for the estimation of genetic
diversity can be different: morphological traits or molecular markers.

Genetic variability is of prime importance for the improvement of many crop species,
including wheat, and nearly all crop improvement programs depend on genetic diversity in
the available germplasm (Akfirat, F.S. and Uncuoglu A.A., 2013). Knowledge of genetic
diversity in a crop species is fundamental to its improvement. Evaluation of genetic
diversity levels among adapted, elite germplasm can provide predictive estimates of
genetic variation among segregating progeny for pure-line cultivar development
(Manjarrez-Sandoval, 1997).
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Using of biotechnological methods leads to increased of the genetic variability of
breeding material and accelerating of genetic progress, especially regarding the
agricultural plant productivity. From this point of view, by using agricultural biotechnology
can be achieved new plants with agronomic characteristics improved, such as obtaining
highly productive lines, resistant to diseases and extreme weather conditions (Bonciu E.,
2012).

In Romania, the first researches on wheat were the ones of removed hybridization,
especially with related species of the genus Triticum, from which the useful genes transfer
can be achieved by direct hybridization with meiotic recombination between chromosomes
of parental forms in F1 hybrids. The work protocols were improved by applying post-
pollination treatments with hormones of auxin type and treatment with colchicine to double
the number of chromosomes and getting the amphidiploid forms (Giura si colab., 2007).

MATERIALS AND METHODS

This investigation was carried out at the SCDA Caracal, during the growing season,
2015-2016. Sowing of experience was made in the first decade of October. The
experiment was set up after randomized blocks method and it was applied standard
technology from this crop. Type of soil was typical argiloiluvialcernosiom, with 3.18%
humus content in the first layer.

10 wheat mutagenic lines from NARDIFundulea were used to establish the
experimental materials for this investigation. For evaluation of morphological characters
and genetic variability, plants were selected at random for 7 morphological characters
measurements which influence yield, as follows: plant height (cm), no. of fertile tillers per
plant, spike length (cm), no. of spikelets per spike, no. of grain per spike, grain yield per
spike (g) and weight of 1000 grains (g) and grain yield (Kg/ha).

The obtained results were statistically calculated using analysis of variance method,
respectively the LSD for significance levels of 5%, 1% and 0.1%.

RESEARCH RESULTS

Given that cereals (wheat, rice, maize, barley, oats, etc.) play an important role in
human and animal nutrition, the general trend in all countries is to increase production of
these plants.

Regarding wheat, because its economic importance, the basic trend is the increase
of world production. The most efficient way to ensure this objective is to increase the
average production per hectare, especially in countries where such production is low.

The evolution of average production per hectare in Romania is very varied, mainly
because of limited opportunities to ensure optimal irrigation water, the high price and the
purchase of adverse conditions in sowing dates, etc.,so that yields ranged from 3477 kg /
ha (2004) to 1610 Kg/ha (2007) and 2659 Kg/ha (2012) (Matei, Gh., 2014).So, the average
is satisfactory, although we have varieties with high yield potential.

The obtaining of varieties with high yield potential involves quite high difficulties.
However, given the vast genetic diversity existing within the genus Triticum, the ability to
amplify this variability by mutagenesis possibly using germplasm from genres related,
cultivated and wild, there are prerequisites for creating such varieties, both using
conventional methods and especially those of genetic engineering.

Plant height and number of fertile tillers were determined at harvest and average
obtained data are presented in figure 1. Highest values registered line Bi | 3 (92.4 cm)
while the smallest values presented line Ai Il 131 (74.9cm). The amplitude of variation for
this character in Bi | 3 line was of 88.5 — 96.0 cm and for Ai Il 131 line between 71.5 — 80
cm. Parental forms presented an average value of plants height of 80 cm (FO00628-34) with
an amplitude variation of 77 — 85 cm, respectively 85.8 cm (lzvor) and 81 — 94 cm.
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Similar results obtained BojanJockovi¢ and al., 2014 in an experience with 20
genotypes of winter wheat. The average was of 84.1cm and an amplitude variation of
67.7-114.2. They also said that plant height had a greatest direct negative effect on yield.

Number of fertile tillers varied from 9.0 (Bi | 40) to 12.8 (Ai Il 152 and Ai Il 201).
Parental forms presented average values of 10 (F00628-34), respectively 11(Izvor) fertile
tillers.
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Fig. 1. Average data as concern plant height (cm) and no. of fertile tillers

Knowledge of the relationship between grain yield and yield components is very
important for efficient yield breeding (Bojan Jockovi¢, 2014).

Number of grains/spike was determined after harvest in laboratory. Highest values
registered line Bi | 3 (70.2) while the smallest values presented line Ai Il 223 (45)(fig. 2).
The amplitude of variation for this character in Bi | 3 line was of 59 — 82 and for Ai Il 223
line between 31 — 54. Parental forms presented values of 54 grain/spike (Izvor) and 56.6
grain/spike (F00628-34). A significant number of grains/spike presented lines Ai Il 183
(69.6) and Ai Il 193 (64.8), respectively Ai Il 172 (63.2).

Number of spikelets/spike varied in small limits, from 18.2 (Ai Il 152) to 21.4 (Ai Il
183). Parental forms registered values of 18 (F00268-34) and 20.4 (lzvor).

Spike length varied from 9.9 cm (Ai Il 131) to 12.02 cm (Ai Il 183). Remarkable
values registered also lines such as: Ai Il 210, Bi | 3 (11.42 cm) and Ai 1l 193 (10.44 cm).
Laghari, K.A.at al., 2012 registered values between 11.6 cm to 14.8 cm for spike length.

Mandea, V., and al., 2016, sustain that wheat yield can be dissected into three
sequentially developed components: number of ears/area, number of grains/ear and
weight of individual grains expressed as weight of thousand kernels.
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Fig. 2. Average data as concern no. of grain/spike, no. of spikelets/spike and spike length

Grain weight per spike, weight of 1000 grains and grain yield per ha were
determined in laboratory, after harvest. Grain yield/spike depended with number of
grains/spike. So, this character presented values between 2.32 g (Ai Il 152) and 3.54 g (Bi
| 3). Parental forms registered values of 2.46 g (Izvor) and 3.07 g (FO0628-34). There were
identified some other lines with significant grain yield/spike such as: Ai Il 183, Bi | 40 and
Ai 11 193 which outrun the values obtained by parental forms (fig. 3).

It is important to establish the relationship of each trait with the yield and its direct
and indirect effects on yield (Hristov et al., 2011).

Better yield components and yield performance field trials of mutant lines in ARDS
Caracal can promote the introduction of new genotypes in the region, released by the
usage of modern technologies in the conditions of climate change which is the latest
concern of the researchers for agricultural yield decreases.
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Fig. 3. Average data as concern grain yield/spike (g) and weight of 1000 grains (g)
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Grain yield varied in high limits. The smallest yield was found to Ai Il 183 line
(3837.5 Kg/ha). This line was followed by Ai 1l 126 line (4137.5 Kg/ha) and Ai Il 172 (4425
Kg/ha). Highest yield was registered to Bi | 40 line (5312.5 Kg/ha). Other lines with
important grain yield were: Ai Il 223 and Bi | 3 (5125 Kg/ha) and Ai Il 193 (5075 Kg/ha).
Parental forms presented a grain yield of 4150 Kg/ha (Izvor) and 5750 Kg/ha (FO00628-34).

In a similar experience with 12 wheat mutant lines, Laghari, K. A. et al., 2012,
identified two mutant lines with grain yield of 5420 kg ha-1 (MASR-64) and 5380 kg ha-1
(MASR-6), comparative with one control and four other mutants (MASR-11, MASR-13,
MASR-14 and MASR-22) with higher grain yield comparative with other control and the
other lines with non- significant differences.

It is necessary further investigations to establish this yield performance because
Saulescu, N. N. et al., 2012 sustain that DH mutant line might have good yield stability.

6000 - 5750
5312.5
4887.5 5075 5125 5125
5000 - 4537.5 4425
4137.5 ‘ I 4375 ‘ 5o
3837 §
4000 - l l ‘
3000 -
2000 -
1000 -
0 T
© N N AN D p D % N
'\’)/ '\r')’ '\(? '\/r\ '\crb 9 ,\/Q q:\/ \\ ) \V ,\’40 Cb’))
\\\ \\\ \\\ \\\ ’\\\ \\\ \\\ \\\ ® > N @/
R N N N S S S

Fig. 4. Average data of grain yield (Kg/ha)

CONCLUSIONS

In the last years,mutagens have created alarge amount of geneticvariations in
wheat and have played a significant role in plants breeding AT NARDI Fundulea.

The experienced lines behavior show that compared with parental forms, this new
material is superior as concern some morphological issues: Ai- Il 131 forreduced plant
height, Ai- 1l 172 for number of spikelets/spike, Ai- Il 201 for spike length, Ai- Il 223 for
grain yield, Bi- | 3 for number of fertile tillers, number of grains/spike, number of
spikelets/spike, spike length and grain yield.
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