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Abstract: In the course of time, grains have been and will always be a
group of plants of utmost importance fo the bhuman existence and activity.
Among these, wheat is the main crop used as raw material in the milling-
bakery sector (basic food sector). I considered it appropriate to develop a
study in Teleorman county on the bakery quality of the varieties of wheat.
We analyzed the quality of the production by several indices for 4
varieties of wheat (Boema, Dropia, Flamnra 85, Fundulea 4): wet
luten content, dry gluten content, deformation index, gluten index.
Determining these indices the laboratory analyzes were performed in two
repetitions, for 3 years. We studied pure varieties, as well as mixtures
between them in different proportions.
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1. Introduction

Due to its genetic diversity, phenotypic and genotypic plasticity, as
well as concerns about the health and food habits of consumers, the wheat is
the most important cultivated plant, with great food share worldwide.

In Romania, the wheat yields has the best values in the "grain of
Europe" Area (Romanian Plain), the Western Plain, the Moldovan Plain and
in Dobrogea. So the Teleorman Plain, the biotope in which our study was
conducted, is a favorable area of this culture.

2. Problem Statement

In Romania, the wheat is classified in three categories according to
the quality indications: feed wheat, baking wheat and hard wheat. Given
these benchmarks, we find synonyms in international literature as only hard
wheat and soft wheat - inferior bakery wheat, the notion of feed wheat being
not accepted.

The term “premium wheat” is used mainly in Austria, Italy, Czech
Republic, Poland. In Europe it is known as varieties of type E (E Weizen).
The main characteristics of these varieties are represented equally by the
high level of productivity, but especially by their high quality. It involves a
whole range of modern varieties with a reduced sowing rate, spring
twinning, high lateness, etc., all of which involving the acceptance first time
and then adoption of new technological elements.

3. Research Questions/Aims of the research

- highlighting the importance of cultivating of romanian wheat
varieties for baking in the Teleorman Plain and improving the
seeding base in this area;

- determining essential elements related to production and quality;

- promotion of local varieties of wheat than imported ones;

- development of the basic branch of the national economy, which
provides raw material for the food industry;

- formation of useful conclusions for production.

4. Research Methods

Wheat quality indices

In addition of the seeds of other plants, wheat grains defects are
considered impurities. Thus, shriveled and undeveloped grains, that have
dried in the milk phase and damaged by diseases and insects, are into the
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same category. In addition to plant impurities, wheat also contains organic
and mineral impurities, metal particles, dust, which come from both the
wheat harvesting technologies were applied and how it was transported and
stored. The impurities are determined according to SR ISO 7970: 2001

Allowed limits - impurities,% max. composed of: broken beans,%
max. 5.0; savave bean,% max 5.0; damaged beans,% max. 1.0; pests attacked
by pests,% max. 1.0; sprouted grains,% max. 1.0; grains attacked by
Fusarium,% max. 1.0; other cereals,% max. 2.0; foreign bodies,% max. 1.5;
inorganic,% max. 0.5; harmful and / or toxic seeds, corn kernels and rye
horn,% max., of which 0.4; each of the toxic seeds,% max. 0.05; rye horn,%
max. 0.05.

The maximum content of broken grains, shriveled, damaged,
attacked by pests and other cereals should not exceed 10% total.

The hectolitric weight, is an indicator that results from the
assessment of the quality of the grains according to physical criteria and
means the mass in kilograms for a seed volume of 100 liters. The hectolitric
weight defines the density of the seed mass. The hectolitric weght is
determined according to SR ISO 7971-2 / 2002.

The hectolitre weight was determined using the hectolitre balance,
which can have the capacity of 1/4, 1/2, 1 or 20 liters. The principle of
hectolitric weight determining was the measuring of a determined volume of
the analyzed product, weighing this volume and report the obtained mass at
100 liters.

Moisture is an important indicator of appreciation of wheat quality,
from several points of view. The state of optimum harvest maturity is
characterized by the water content of the wheat, which must not exceed
15%, and the preservation is achieved only in optimum conditions at a
humidity below 14%. High humidity and long-term storege can cause
quantitative and qualitative losses in the wheat mass, favors, when the
temperature increase, the appearance of the diseases and the damage of the
wheat grains. In the drought years the water content of the grain decrease
greatly, making the grain more stable at the diseases atack, but with a
degradation through shriveling.

Protein content depends on the genetic endowments of the wheat
variety, on the used technological seeding procedures, on the grains
maturation status, as well as on the pedoclimatic conditions. A year with
heavy rainfall determine a decrease of the protein content of the grain.

In a dry year, the protein content is concentrated in the grain,
increasing the bread baking qualities by the proportional increase of the
gluten generating proteins.

In baking grains, the protein content should not be less than 12%.
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Wet gluten content — the quantity and quality of gluten are very
important quality indicators for the bread making process. Gluten is formed
during the technological process from gluten generating protein and is the one
that essentially contributes to the formation of the bread core structure. It has
the property of forming, with the starch, a visco-elastic network whose
properties of extensibility, elasticity and tenacity have an influence on the
dough's behavior during the technological process and on the quality of the
finished product (bread, biscuits, pasta, etc.). Allowed limit value,% min. 22.

Deformation index - one of the methods for assessing of gluten quality
in Romania is to determine the deformation index. This is determined by
measuring the diameter of a gluten sphere before and after maintaining it,
for one hour, in the thermostat, at a temperature of 30 degrees. For bakery,
the optimum values of the deformation index are in the range 5-13 mm. A
deformation index less than 5 mm indicates a good, but sto trong, short,
which can be slightly improved. A deformation index greater than 20 mm
indicates us a weak, filamentous gluten, which signals a degradation caused
by the attack of wheat bug. Allowed value, 5.0-12.0 mm.

Gluten Index - this indicator is a measure of gluten quality, obtained
by centrifuging it on a standardized screen and represents the ratio between
the gluten remaining on the screen and the total gluten. The gluten-index
indicator is strongly influenced by the genetic endowment of the wheat
variety and can have values between 0 and 100, but for a good baking wheat,
the optimum values are in the range 65-80. Over 80 the gluten index
indicator signals a strongly gluten, which can be slightly improved.

We analyzed the quality of production through several indices: wet
gluten content, dry gluten content, deformation index, gluten index. All
laboratory analyzes to determine these indices were performed in two
repetitions, for 3 years, at the next wheat varieties: Boewa, Dropia, Flamura 85,
Fundulea 4. Pure varieties were studied, as well as mixtures between them in
different proportion. The purpose was that to see how can the quality be
influenced by the variety mixing, how one variety can improve the quality of
another variety and also to make recommendations regarding the variety
mixing with the best results in terms of quality of production [1].

5. Findings and discussions

In this workpaper I proposed to highlight how they behaved in
terms of quality, varieties and mixtures among them in the pedo-climatic
conditions specific to the Burnasului Plain. Located in the southern part of
the Olt-Arges area (also called Teleorman Plain), the Burnasului Plain, the
place where the study was carried out for three years, has a relief
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characterized by deposits of loess and loessoides (with thicknesses of 5-30
m), formations known as pads. From a morphological point of view this
type of soil is included in the pattern of soils with Ap - Am - A / B - Bv - Cc
horizon.

Taking into account the physico-chemical properties, the soil is
characterized by the following particularities:

v medium texture (clay-clay);

V' clay content: 42.9% in the plowed layer, 45-48% in the 0-45 cm horizon;
V" pH is slightly acidic: 5.5-6.5 throughout the soil profile;

v total nitrogen content: 224 ppm;

v" phosphorus content: 684 ppm;

v’ potassium content: 388 ppm.

Organic matter is characterized by humus content, which is 3.0-
3.6%, which demonstrates good soil fertility.

The natural environment of Teleorman County offers the culture
favorable conditions for wheat due to the properties of the soil; the limiting
factor is the insufficiency of precipitation, especially their poor distribution
during the vegetation period of this crop.

The evolution of temperatures and precipitations during the
observations period is recorded in the following figures 1 and 2.
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Fig. 1. The thermal regime Fig. 2. Average monthly precipitation
in the years of study Source: [2]
Source: [2]

In relation to the requirements of wheat in different phases of
vegetation we observed that in October, the month in which we founded the
experiments recorded a lower average temperature by 2.0° C, which
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influenced the delay of the emergence of the plants, and the sunrise was not
even explosive. as we would have wished but in a few days it turned out to
be a negative fact for the further evolution of the culture. However,
November was the warmest compared to the multiannual average of this
month, respectively, if the multiannual average was 4.7°C, the November
average for this agricultural year was 5.8°C, so 1.1°C fact that hastened the
emergence, the formation of the twinning knot and even the partial twisting
of the wheat plants, very favorable aspects regarding the evolution of the
wheat culture.

The main features of the 4 wheat varieties used in the study are listed
in table 1.

Table 1. The main characteristics of the 4 varieties of wheat
used in the experiments

Nr. Variety
crt. . Flamura | Fundulea
Road sign UM. | Dropia | Boema 35 4
1. R?SlSt%ﬂce to note! 3 3 3 3
wintering
2. Maturing note” 3 3 2 3
3. The size of the note? 5 5 5 -
plants
4, Reslstance to note” 4 5 5 6.5
falling
5. Flour resistance note” 5 3 4 5
6. Resistance to note” 6 4 5 4
brown rust
7. Resistance to note? 4 6 - 5
yellow rust
8. Hectolitic mass kg/hl | >80 > 80 > 80 > 80
9. MMB g 43-50 | 45-50 45-55 43-49
10. Protein content % 14-15 | 14-15 13 14-16
11. Wet gluten % 27-34 | 27-34 25-30 35-40

Source: Nitu Tulia

Based on the data presented in the table above we can observe the
differences between varieties much easier. We can say that none of these
varieties of autumn wheat is perfect, in the sense that it cannot have the best
values for each of the 11 characteristics mentioned. Flamura variety 85, for
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example, is very resistant to diseases, but slightly deficient in the chapter on
resistance to fall, being the least viable from this point of view.

Similarly, Dropia is the most resistant to fall, but it is deficient in
terms of vulnerability to diseases, especially yellow rust, and quality
indicators, which ate less favorable.

All this information is useful when drawing up the crop preparation
plan, the sowing date, the environmental conditions, the fertilization system
and the phytosanitary treatment, etc.

The proteinaceous substances of the wheat grain are mainly
composed of: gliadin (35-45%); glutenin (35-40%); globulin (15-20%);
albumin (3-5%).

Gliadine and glutenin, consisting of numerous amino acids, the
predominant of which is glutamic acid, are gluten, an elastic and extensible
substance, which gives the dough the ability to grow when yeast is ripe and
to form a bread with a porous and elastic core. A wheat the richer in protein,
the richer in gluten.

From the outset, it is observed that the mixtures of varieties have
values of wet gluten much better than in pure varieties.

If we do not want to grow Fundulea 4, all the other mixtures that
have other varieties, have much higher wet gluten values, being statistically
assured. Bohemia is the only variety that has shown values of wet gluten
under those of Flamura 85 and Dropia, two of the pure varieties, the
difference being great.

On a 2-year average, dry gluten recorded values of 8.47-9.86% in
pure varieties and 8.38-10.6% in mixtures between varieties. Unlike wet
gluten, the variants with statistically assured values are much less.

Table 2 shows the productions obtained from the cultivated
varieties. Analyzing the production averages (kg / ha) during the three years
of study we observe that the Fundulea 4 wheat variety registered a maximum
of 5347 kg / ha, and the Flamura 85 vatiety recorded an average of the
production of 5096 kg / ha, although in 2016 was conducive to this variety.

Tabel 2. Average production kg / ha in the three years of observations

Soiuri Anl An II An IIT Media

Boema 4990 5075 5664 5243

Dropia 5155 5177 5151 5161
Flamura 85 4934 5229 5125 5096
Fundulea 4 5649 5380 5012 5347

(Source: Nitu Tulia)
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Fig. 3. Average production kg / ha in the three years of observations
Source: Nitu Iulia

Figure 3 shows the variations in production from year to year,
depending on the variety.

The values in dry gluten that were obtained in the 4 wheat varieties
during the three years can be seen in table 3.

Boema, whose dry gluten content of 8.77% is classified in the
penultimate place among the 4 varieties, only in the same two mixtures
presented and above, has registered increases, even distinctly significant, of
1.83%.

Thus, the mixture Dropia 60% + Boema 40% showed an increase in
the dry gluten content statistically assured both Flamura 85 and Boema,
tested as pure varieties.

No other variant with other varieties in the composition showed an
increase of statistically assured dry gluten content.

The best of the varieties from the point of view of the dry gluten
content, Dropia, in neither mixture presented a statistically assured increase
of this character, which means that the Dropia variety in pure state is not
surpassed by any other variety, by no other mixture both with and without
composition.

Both the Fundulea 4 variety, which has a lower content of dry gluten
and the Flamura85 variety, justify this perspective. We can also mention that
the only variety whose mixture, but only in the proportion of 60% to 40% is
significantly higher than their pure cultivation is Boema.
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Table 3. Dry gluten in the three years of observations

Variety Year | Year II Year 111 Mediate

Boema 9.21 9.84 9.74 9,59

Dropia 8.77 9.98 9.83 9,52
Flamura 85 9.86 10.6 9.4 9,95
Fundulea 4 8.47 9.56 9.69 9,24

Source: Nitu Tulia

The gluten index is calculated taking into account the wet gluten
content and the deformation index, it is an important character of the baking
wheat. It must have values over 35 to define a good quality wheat. In this
case, all varieties and their mixtures presented values above this limit, being
between 47.2 (Dropia) and 50.6 (Flamura 85) in varieties and 48.3 - 57.6 in
mixtures (Table 4)

Flamura variety 85, whose gluten index is higher than the Boema
variety, in all mixtures with it, regardless of proportion, increases this
characteristic, all three mixing variants having significant and even very
significant values.

Regarding the Boema variety, one of the varieties with the lowest
gluten index, in all the mixtures in which it is present, irrespective of the
other Dropia component variety, have registered very significant upper
indices.

Dropia variety, whose gluten index has a higher value than other
varieties, with the exception of Flamura variety 85 in proportions of 60% +
40% and 40% + 60%, by mixing with Boema in proportions of 50% + 50%
and 60% + 40%.

When we analyze the mixture between Fundulea4 and Dropia, two
varieties with gluten index very close in value, we observe that compared to
Fundulea 4, only mixtures with proportions of 50% + 50% and 40% + 60%
have statistically assured increases, while compared to Fundulea 4 all
mixtures, regardless of proportions, show very significant increases of the
analyzed indicator.

Table 4. The values of the glutec index in the three years of observations

Variety Year I Year 11 Year 111 Mediate

Boema 49.2 47.2 48.3 48,23

Dropia 47.6 50.9 56.2 51,56
Flamura 85 49.8 53.5 50.3 51,2
Fundulea 4 50.6 52.7 49.9 51,06

Source: Nitu Tulia
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Table 5 shows the values of the wet gluten index during the three
years of observations. The 4 varieties analyzed have very close values from
this point of view, the smallest value being recorded at the Boema variety
(26.2- the average of the three years).

Table 5. The values of the wet gluten index
in the three years of observations

Variety Year | Year II Year 111 Mediate

Boema 25.9 26.4 26.3 26.2

Dropia 254 27.2 28.4 27,00
Flamura 85 27.2 27.2 274 27,3
Fundulea 4 27.5 28.9 274 27,9

Source: Nitu Tulia

Table 6 shows the values of the wet gluten index during the three
years of observations. It is found that the average of the three years in which
laboratory analyzes were performed, the Boema variety is noted by a
deformation index much more pronounced than the Dropia variety, with a
difference (mean of years) of 2.10. Also, the Flamura 85 and Fundulea 4
varieties had good deformation indices. According to the data obtained in
the laboratory, the lowest value (2.85) was registered in the first year in the
variety Falmura 85.

Table 6. The values of the wet gluten index
in the three years of observations

Variety Year I Year 11 Year 111 Mediate

Boema 8.82 8.87 419 7,29

Dropia 5.76 6.14 3.68 5,19
Flamura 85 2.85 5.75 4.5 4,36
Fundulea 4 3.42 5 4.28 423

Source: Nitu Tulia

For a better highlighting of the conclusions in the following tables
(tab. 7,8,9,) the values of the quality indices studied by years of study are
recorded.
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Table 7. Correlation coefficients calculated for quality indices in year 1 of study

Average production | wet dry gluten

Variety kg / ha gluten | gluten | ind.def | index
Boema 4990 25.9 9.21 8.82 49.2
Dropia 5155 25.4 8.77 5.76 47.6
Flamura 85 4934 27.2 9.86 2.85 49.8
Fundulea 4 5649 27.5 8.47 3.42 50.6

Source: Nitu Tulia

Table 8. Correlation coefficients calculated for quality indices in year 2 of study

Average production | wet dry gluten

Variety kg / ha gluten | gluten |ind.def | index
Boema 5075 26.4 9.84 8.87 47.2
Dropia 5177 27.2 9.98 0.14 50.9
Flamura 85 5229 27.2 10.6 5.75 53.5
Fundulea 4 5380 28.9 9.56 5 52.7

Source: Nitu Iulia

Table 9. Correlation coefficients calculated for quality indices in year 2 of study

Average production | wet dry gluten

Variety kg / ha gluten | gluten |ind.def | index
Boema 5664 26.3 9.74 4.19 48.3
Dropia 5151 28.4 9.83 3.68 56.2
Flamura 85 5125 27.4 9.4 4.5 50.3
Fundulea 4 5012 274 9.69 4.28 49.9

6. Conclusions

Source: Nitu Iulia

In the paper were presented arguments to support the benefits of
the wheat culture, but especially the varieties presented above, relatively old
in our country and still in a process of research and implementation at the

local level.

For our country, the issue regarding the increase of cereal
production at national level is of great notoriety, the objective being to reach
the quota of the productions obtained at European and global level. Only in
this way will we be able to be competitive. So far, the element on which this
growth of production is based is an adequate management.
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According to the study, it was found that in the Plain of Burnas,
good yields were obtained in the 4 wheat varieties studied.

Authentic Romanian varieties are less sensitive to vegetation factors,
which is why they can be widely cultivated in our country, so far the research
is focused on the southern part of the country, which is also the most arid.
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