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Relations Between Protein Content and Technological Quality Indices in
Grains of Bread Wheat Varieties Under Different Watering Regimes
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Protein content and technological quality indices in grains of bread wheat varieties have been compared.
Protein content in grains of bread wheat varieties was found to change sharply depending on watering
regime. In order to evaluate the nutritional value of bread wheat varieties, sedimentation, gluten
amount, gluten deformation index and grain vitreousity were determined. Vitreousity and gluten
amount ranged from 22.0% to 90.0%, and from 19.2% to 28.8%, respectively, under optimal watering.
Whereas, the same parameters changed between 25.0-100.0%, and 21.2-34.8%, respectively, in

unwatered variants.
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INTRODUCTION

The development of agriculture and
achievement of production abundance, which is
possible by increasing grain production at the
expense of wheat, other cereals and grain legumes,
are the main issues facing our country in the modern
market economy system. Consideration of soil types
is very important due to complex climatic conditions
and soil properties in wheat cultivation regions.
Nowadays, to obtain high-quality and high-yielding
crops, organic and mineral fertilizers should be
applied with consideration of ecological factors of
these regions (Konovalov, 1981). Lately, diseases
and pests have been widely spread in the wheat
cultivation regions of Azerbaijan. Absence of
measures against diseases and pests leads to loss of
the production and a decline in its quality
(Huseynov, 2009; Huseynov et al., 2005).

The main issue in developing a new, high-
productive bread wheat variety having high quality,
resistant to diseases and pests, tolerant to frost,
drought and extreme environmental conditions is the
construction of the complete model of wheat.
Academic J.A. Aliyev laid the foundation for the
new high-quality, high-yielding wheat variety model
(Aliyev, 1982). The study of grain quality and
technological indices related to watering regime is of
great importance. Because these indices play an
important role in the baking industry (Trufanov,
1994; Tutukova et al., 2011). We aimed to improve
the selection methods and prepare recommendations
for selectionists by studying biological and
molecular properties of high-quality, high-yielding
wheat varieties, tolerant to biotic and abiotic factors.
Bread wheat varieties with contrasting productivity,
quality, drought tolerance, resistance to diseases and

pests from the local wheat genefund were planted in
the Absheron Experimental Station of the Research
Institute of Crop Husbandry.

Physiological and biochemical properties of
high-quality grains have been studied in wheat
varieites cultivated in different soil types, under
contrasting climatic conditions. The possibility of
application of these parameters in the selection
process for developing new, high yielding, high-
quality and drought-tolerant varieties has been
elucidated.

MATERIALS AND METHODS

The experimens were performed in 4
replicates, in 2 variants, with 14 perspective local
bread wheat varieties planted in 50m* beds. The
nitrogen content in grains was determined in the
"Keltek 1003 (LKB)" device, using the modified
Kjeldahl micromethod. Coefficient N x 5.7 was used
for the estimation of the protein content (Pleshkov,
1976). Grain vitreousity was measured with DZC-2
diophonoscope. For the determination of the gluten
amount starch was washed out of the flour and gluten
was dried and weighed. Gluten deformation index
was measured with the IDK-1 device. Sedimentation
was estimated after the precipitation of high-
molecular protein particles in 2.0% acetic acid
(QOST, 1986).

RESULTS AND DISCUSSION

To assess the nutritional capability, baking
quality and quality of flour depending on water
regime, grain vitreousity, gluten deformation index,
sedimentation and gluten amount were determined
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in bread wheat varieties. Gluten amount ranged from
19.2% to 28.8 %, gluten deformation index from
77.7 units to 97.0 units under optimal watering
regime. Whereas, the same parameters changed
between 21.2%-34.8%, and 84.7 units - 106.7 units,
respectively, in unwatered variants.

The highest amounts of gluten was found in the
bread wheat varieties Tale 38 (28.8%) and Azamatli
95 (26.8%), the smallest amounts of gluten were
detected in the varieties Nurlu 99 (19.2%) and
Pirshahin  1(21.2%) wunder optimal watering
conditions. Under unwatered conditions the highest
amounts of gluten were detected in the Sartovskaya
29 (34.8%) and Guneshli (28.8%) varieties, the
smallest amounts in the 2 ™ FAWWON N97
(21.2%) and Nurlu 99 (21.6%) varieties. Vitreousity
ranged from 35.0% to 96.0% in bread wheat
varieties under optimal watering regime and from
25.0% to 100.0% under unwatered conditions.
Sedimentation changed from 18.0 ml to 27.0 ml
under optimal watering regime, while in the
unwatered variants this parameter changed between
24.0 ml and 37.5 ml.

Economic suitability index ranged from 0.26 to
0.36 and from 0.26 to 0.34 in optimally watered and
unwatered variants, respectively.

Protein compounds of wheat grain were
determined to elucidate the processes under the
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effect of biotic and abiotic factors and develop new
high-yielding, high-quality varieties, tolerant to frost
and drought, resistant to diseases and pests, using the
purposeful selection process.

Protein content and protein yield per hectare in
the bread wheat varieties cultivated under optimal
watering were found to be 11.8% -13.2 % and 442.9
kg/ha-727.1 kg/ha, respectively. Whereas, these
parameters ranged from 12.2 % to 15.4 % and from
381.9 kg/ha to 667.2 kg/ha, respectively, under
unwatered conditions (Fig. 1).

The largest protein amounts were detected in
the varieties Tale 38 (13.2%), Sartovskaya 29
(13.0%) and the smallest protein amounts were
found in the varieties Giymatli 2/17 (11.8%),
Akinchi 84 (11.9%), Pirshahin 1 (11.9%) under
optimal watering. While under unwatered
conditions, the highest values of this parameter were
found in the varieties Sartovskaya 29 (14.4%), Tale
38 (13.9%), Guneshli (13.5% ) and the smallest
values in the varieties Ruzi 84 (12.2%), 2 ™
FAWWON N97 (12.2%), Akinchi 84 (12.2%).

According to previous reports, nitrogen
fertilizers in soils are insufficient for the formation
of numerous protein compounds in grains of the
high-productive wheat varieties (Huseynov, 2009;
Marushev, 1967; Urazaliyev et al., 2003;
Strelnikova, 1971; Wrigley, 1994).

Table 1. Technological quality indices of grains in regionalized and perspective bread wheat varieties under different

watering regimes.

Variety Variant 1,000-grain Vitreousity, % | Gluten, % | GDI, units | Sedimentation, ml .Ecqlf(m}lc
mass, g suitability index

. . i 53.0 31.0 23.6 95.1 19.5 0.30
Giymatli 2/17 il 493 48.0 24.4 86.1 25.5 0.29
- i 477 42.0 23.6 97.0 24.0 033
Akinchi 84 il 47.0 76.0 26.4 100.9 315 033
. i 47.1 30.0 26.8 84.7 25.5 031
Azamatli 95 il 414 58.0 26.4 96.0 315 031
Nurlu 99 i 40.5 38.0 192 79.9 18.0 027
il 37.0 68.0 21.6 84.7 25.5 0.29
Gobustan i 47.1 24.0 25.5 96.4 225 0.34
! il 442 35.0 252 96.6 27.0 0.34
Rugi 84 I 438 34.0 224 843 27.0 033
v il 47.8 53.0 252 106.7 33.0 032
G i i 39.6 22.0 24.8 80.7 27.0 0.36
yrmyzy gu il 39.4 25.0 22.0 85.0 25.5 0.35
Tale 38 I 46.1 40.0 28.8 96.0 27.0 0.26
¢ il 43.6 73.0 25.6 98.7 33.0 0.28
pirshahin 1 i 46.8 61.0 212 84.5 19.5 032
il 46.5 84.0 252 95.1 285 033
i 383 24.0 22.8 88.4 24.0 0.34

nd
2" FAWWON N97 il 36.1 33.0 212 952 225 032
i 442 45.0 26.0 983 24.0 0.30

th
4 "FEWSN N30 il 38.7 45.0 22.8 933 24.0 0.30
Guneshli I 50.6 90.0 232 84.4 24.0 0.26
u il 46.3 100.0 28.8 952 315 0.26
I 38.8 81.0 232 777 225 0.27
Daghdash it 36.6 81.0 26.0 92.6 24.0 027
i 472 89.0 252 86.9 25.5 0.28
Sartovskaya-29 il 445 91.0 34.8 92.0 375 0.28

I - optimal watering regime; II — unwatered variant
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Fig. 1. Comparison of grain quality indices of regionalized and perspective bread wheat varieties
under different watering regimes.

Table 2. Comparison of grain quality indices of regionalized and perspective bread wheat varieties under different

watering regimes.

Productivity, | Protein,% | Protein yield, | 1000 grain| Vitreousity, | Gluten, | GDI, | Sedimen-
cwt/ha cwt/ha mass,g % % units | tation, ml
Protein,% -0.509**
Protein yield, cwt/ha 0.908** -0.104
1000 grain mass, g -0.122 -0.170 -0.232
Vitreousity, % -0.274 0.553** -0.041 0.100
Gluten, % -0.246 0.694** 0.044 0.242 0.389*
GDI, units -0.197 0.178 -0.146 0.237 0.060 0.403*
Sedimentation, ml -0.516** 0.682%* -0.268 0.099 0.422 0.741 | 0.461*
Economic suitability index 0.146 -0.477* -0.072 -0.056 -0.619** -0.238 | 0.113 -0.023

*0.01 accuracy, ** 0.05 accuracy

Considering the lack of protein compounds in
flour and flour products, and the increasing demand
of population for plant proteins, correlations
between technological quality indices of different
bread wheat varieties have been studied.

A negative correlation (-0.509*%*) was found
between productivity and portein amount in grains of
the studied bread wheat varieties. A positive
correlation (0.908**) exists between productivity and
protein yield per hectare and a weak negative
correlation (-0.104) was detected between protein
yield per hectare and protein amount in grains.
Positive correlations were also observed between
protein amount in grains and vitreousity (0.553%%),
gluten amount (0.694**), sedimentation (0.682**)
and a negative correlation between protein amount
and Economic suitability index (-0.477* ) (Table 2).

Considering the positive correlations between
protein amount, productivity and protein yield per

hectare, valuable recommendations can be given to
selectionists for developing new, high-productive
and high-quality bead wheat varieties.
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Suvarma Rejimindan Asili Olaraq Yumsaq Bugda Sortlarinin Doninds Ziilalin
Miqdari ilo Texneloji Keyfiyyot Gostoricilorinin 9laqosi

S.1. Hiiseynov
Azarbaycan Respublikast KTN Okingilik Elmi Tadgigat Institutu

Mogalodo yumsaq bugda sortlarinin  donindo ziilalin migdarinin texnoloji keyfiyyot gostoricilori ilo
miiqayisali tohlili verilmigdir. Aparilmis tadqgigatlar naticasinde malum olmusdur ki, suvarma rejimindan asilt
olaraq yumsaq bugda sortlariin deninds ziilalin miqdart kaskin suratds doyisir. Suvarma rejimindo asili olaraq
yumsaq bugda sortlarinin qidaliliq doyerini 6yronmok {i¢iin donds sedimentasiyanin, keykovinanin miqdari,
IDK vo siisovarilik dyronilmisdir. Todqiq olunan yumsaq bugda sortlarinin doninds optimal suvarma
variantinda siisovarilik (22,0-90,0%), kleykovinanin miqdart iss (19,2-28,8 %), Suvarilmayan variantda iso bu
gostarici uygun olaraq (25,0-100,0%), (21,2-34,8 %) arasinda doyismisdir.

Acar sozlor: Yumsaq bugda, mahsuldarhq, ziilal, Siisovarilik, kleykovina, sedimentasiya, hektardan ziilal
ciximi.

Otnomenune Mexay Conep:xanuem beska u Ilokazarensmu Texnosoruyeckoro Kavectra B
3epunax CoptoB Msrkoii Illmennusl npu Pazauunsix Pesxkumax IoamBa

C.!. I'yceiinoB
Hayuno-uccreoosamenvcruil uncmumym semnedenus MCX Azepbatioocarnckoui Pecnybnuku

[IpoBeneHo cpaBHEHHE COICpKAHKS OCJIKa M TIOKa3aTesei TEXHOJOTHIECKOTI0 KauecTBa 3epHa COPTOB MATKON
nieHuibl. OOHAPYIKEHO, YTO COJIepKaHUE OelTka Pe3KO MEHSCTCS B 3aBUCUMOCTH OT pekuMa moiuBa. Jlis
OIICHKH THIIEBOW IIEHHOCTH COPTOB MSATKOHM IIIEHUITBI OBUIM OMPEICIICHBI CEIMMEHTAIHS, COIEpIKaHMNe
KJICHKOBMHBI, MHJICKC ae(opMalui KJICHKOBUHBI W CTEKJIIOBHIHOCTH 3e¢pHa. [Ipy ONTHMAaIbHOM IOJUBE
M3MEHEHMSI CTEKIOBHIHOCTH M KOJHYECTBA KIEHKOBHHBEI cocTaBistd 22.0% - 90.0% m 19.2%-28.8%
cooTBeTcTBeHHO. O1HaKO, B BapuaHTax 0e3 MoJIMBa 3TH IMapaMeTphl MeHsUCh B mpenenax 25.0-100.0% u
21.2-34.8%, COOTBETCTBEHHO.

Oenok, CmeKIoBUOHOCMb, KIeUKOBUHA,

Knwouesvie cnosa: Msekas nwenuya, npoOyKmMuUeHOCHY,

ceoumenmayusi, 6vixo0 benka c 1 ea
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