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Abstract. At present, the importance of technical crops in the use for everyday needs of people is growing day
by day. Most of the world's agricultural land is intended for the cultivation of industrial crops. Every year the number of
goods produced from them increases.

The article analyzes the significance of technical barley culture, the history of the study of biochemistry,
biological features and biochemistry of local technical crops, namely biochemical, morphological features of barley
varieties “llek-36”, “Karabalyk 150 and lines “llek R-1404”, “llek R-1302”. They were grown in greenhouse
conditions and phenological control was carried out. The germination of the barley variety “llek-36” was 98%, the
germination of the variety “Karabalyk 150 93%, the germination of the line “llek R-1404” 93%, the germination of the
line “llek R-1302” 96%. The protein content according to the main method in the line “llek R-1404” was 16.2%, in
inframatics 16.30%. The protein content in the line “llek R-1302” was 16.5%, in inframatics 16.60%. According to the
results of the above studies, all varieties of spring barley obtained for the study are considered high-protein type.
Varieties and lines of spring barley are more valuable from the point of view of nutrition and animal husbandry.

Keywords: grain forage crops, physiology, biochemistry, varieties and lines of barley, phenology, crop

structure, grain quality, inframatic device.

Introduction
In the crop production of Kazakhstan, in connection with the transition to a market
economy, the agro-industrial complex is facing new challenges in the direction of producing

competitive products, creating and introducing new competitive varieties of domestic breeding and
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modern technologies for their cultivation in risky farming zones. One of the priority crops in the
Western region of Kazakhstan is such a grain crop as spring barley [1].

Barley is a very ancient agricultural crop, known since the Stone Age and occupies a special
place in the history of mankind. In ancient Egypt, barley was grown about 5 thousand years BC. It
is believed that he comes from Near Asia. The fact that barley was sown in Egypt for 4-5 thousand
years BC is known from the writings of the Greek geographer Strabo. On the territory of the
Babylonian country there is valuable data on the sowing of barley for 3100 years BC, and in the
monuments of Assyria — about barley for 2200 years BC [2].

Barley grain is used in its cultivation and processing for various purposes. It is mainly used
as a high-protein concentrated feed for different types and groups of farm animals (cattle, horses,
pigs, poultry). At the same time, various types of cereals and beverages are obtained from it at food
industry enterprises, including for children's and dietary nutrition of the population. A number of
barley varieties that meet a set of technological requirements and certain biochemical parameters
are used in the brewing industry.

The purpose of the scientific work is to conduct experimental studies of the biochemistry of
some varieties and lines of barley culture, one of the technical crops.

In the laboratory “Plant Physiology and Biochemistry” of the Institute of Plant Biology and
Biotechnology of the Ministry of Education and Science of the Republic of Kazakhstan in the
period from 2012 to 2018, a high-yielding, salt-resistant, precocious variety of barley “Kaisar”, as
well as a high-yielding variety of barley “Birlik” was bred [3].

The reaction of spring barley varieties from the VNIIR world collection was studied in
various hydrothermal conditions of Western Kazakhstan, on the duration of the growing season and
a number of economic characteristics that form the final productivity of plants. Against the
background of the breeding process, a number of new promising barley varieties were evaluated for
heat resistance and the strength of the root system development. Using the potential of the global
gene pool, the Aktobe Research Institute of Agriculture together with the Kazakh NIIZIR have
created 6 new varieties of barley for fodder and food purposes, 2 of them are approved for use in the
regions of the Republic of Kazakhstan [4, 5].

Studies have established that the genetic system that controls the characteristics of: the
height of the plant, the duration of the growing season, the number of grains in the ear, the protein
content, includes additive, dominant and epistatic interactions of genes. Hybrid populations with
highly significant non-allelic interactions were identified, reflecting the type of epistasis “additive x

additive”, in which the possibility of effective selection in early generations of hybrids is predicted

[6].
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Identification of barley varieties with good plasticity (maintaining high yields under
different conditions) is a complex task that requires long-term observations and the use of additional
techniques, such as environmental testing, long-term competitive variety testing, when studying
varietal characteristics by the reaction of varieties to different mineral background, sowing density,
sowing period [7, 8].

Brief economic and biological characteristics of the breeding variety of spring barley “llek-
36” of the selection of the “Aktobe Agricultural Experimental Station” LLP. In the State Register of
breeding achievements of the Republic of Kazakhstan since 2016 Patent of the Republic of
Kazakhstan No.757 dated 30.03.2017. The variety was bred in the Aktobe Agricultural School
together with the Kazakh NIIZIR by the method of individual selection from the hybrid population
“k-29917 Syabra RB”, “Karabalyk 150”. The variety is nutanas. Medium-ripened variety, the
duration of the growing season is 70-75 days. Ear of medium length — 6-7 cm, medium density,
weight of 1000 grains 40-45 g. Plant height is 60-70 cm. The shape of the bush is erect, the variety
is resistant to lodging.

Yield and biological utility: in dry years in production tests (2011-2013), the average yield
of the “llek-36" variety was 13.0 c/ha, which is 2.5-3.0 c/ha higher than that of the standard. The
variety is drought-resistant and heat-resistant. Grain and grain fodder qualities are high.

A brief description of the spring barley variety “Karabalyk 150 selection of LLP
“Karabalykskaya SHOS”. The variety was created by hybridization and directed selection (Odessa
36 African x sample) x K-19332 (Germany), a variety of polyclinic “Medicum”. In the State
Register of the Republic of Kazakhstan since 1996, the variety is medium-ripened, resistant to
lodging and shedding. The yield over the years of testing at the state export sites of Northern
Kazakhstan amounted to 20-25 c/ha. The weight of 1000 grains is 45-50 g, the protein content is
11-14%. Cereal qualities are good.

The project was implemented within the framework of the Targeted financing Program of
the Ministry of Agriculture of the Republic of Kazakhstan under the budget program 267,
BR10765056 “Creation of highly productive varieties and hybrids of grain crops based on the
achievements of biotechnology, genetics, physiology, biochemistry of plants for their sustainable
production in various soil and climatic conditions climatic zones of Kazakhstan [9, 10].

Materials and methods of research
The study was conducted in the testing center of the Aktobe branch of JSC “Kazagreks” and

No.2 greenhouse Zhubanov.

40



K.)Ky6aHoB aTbinmarsr AkTe0e oHipITiK yHuBepcuTeTiHiH Xabapibicst, No2 (72), maychim, 2023
JKaparsuisicTaHy FRUIBIMAAPHI

The Luff method for determining the filminess of barley is based on the dissolution of pectin
substances with a weak solution of ammonia, followed by separation of the husk, drying and
weighing.

Items needed to do the job:

1. Analysis panel;

2. Technical scales with different weights;

3. Drying cabinet;

4. Water bath;

5. Buks, hanging bowls, tweezers, dissecting (injection) needle, spatula;

6. Conical flasks for 200 ml, a measuring cylinder for 50 ml;

7. 5% ammonia solution, distilled water, cotton wool.

Two samples are counted out of 50 pieces of grain and weighed on technical scales. Then
each sample is placed in a conical flask with a volume of 200 ml. A mixture consisting of 150 ml of
distilled water and 10 ml of 5% ammonia is poured into a flask. The flask is covered with cotton
wool and put in a water bath. They are heated at 80°C for an hour, and then the liquid is drained.
The swollen grains are poured onto the analysis panel and the film is removed from the grains with
tweezers and a dissecting needle. First, the pods are removed from the back of the grain, and then
from the middle part. The shells are placed in a pre-measured bux and dried to a constant mass. In
industrial laboratories, the film can be dried at a temperature of 130°C for 40 minutes.

The composition of the shell is calculated according to the formula (1), according to which
an amendment was made for the loss of shell mass during the processing of grain with ammonia in
relation to the mass of 50 grains as a percentage of dry matter (the correction is 1/12 of the shell
mass).

1
_ (mp+5mp)100X100_ 10830 m,,
- m3 (100-®)  m3(100-w)’

(1)

Where, ms— is the mass of 50 grains of dry barley, g; mp— is the mass of dried pods, g; ® —
is the moisture content of barley, %.

The shell is expressed as the average of two definitions.

The main method for determining the ash content of grain without the use of accelerators
was approved by the Interstate Council for State Standards, Metrology and Certification on July 30,
2019. This standard is applied to grain to denote ash detection methods.

Crucibles with hangers are weighed on a scale, then the actual weight of the hook is
calculated according to the mnc, the following formula (2):

Mn = M — My, (2)
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where, myn— is the mass of a crucible with a hook, g; m:— is the mass of a free crucible, g.

Crucibles with hangers suspended on scales are placed in the door of a muffle furnace
heated from 400°C to 500°C (or the door, if it is opened), and the hinges are fired, preventing the
ignition of ash products. After the separation of the ash products is stopped, the crucibles are pushed
into the muffle and the door is closed, after which the muffle is heated from 600°C to 900°C (bright
red heating). The stench is carried out until the black particles are completely removed, until the ash
color turns white or slightly gray, after which the crucibles are sent to the desiccator for cooling at
ambient temperature. After cooling in the desiccator, the crucibles are weighed with a 5.3 scale,
then heated in a muffle furnace at a temperature from 600°C to 900°C for at least 20 minutes. The
ash content is considered complete if the mass of the ash crucibles after repeated measurements
does not exceed 0.0002 g. If the mass of each of them decreases by 0.0002 g, heating is repeated
again. In the case of an increase in the mass of crucibles with ash, a lower mass value is selected
after overheating.

The work on determining the protein content in barley was carried out in the branch of
“Kazagreks” JSC in Aktobe. According to the basic method, first of all with the help of a divider,
100 g of barley grains were measured and the grain was cleaned from spoiled grains. The refined
grains were crushed and sifted. After grinding in the mill, it was dried in a drying cabinet or
thermostat. In order for the material to fit freely into the Kjeldahl flask, two masses weighing no
more than 0.3-0.7 g each are taken. The test tube with the nozzle is weighed on a scale and placed
in the Kjeldahl flask as deep as possible. Boiling water for the production of ammonium salts.
H>SO4 decomposes the organic matter of the sample and converts ammonium into ammonia. Then
we will get a numerical calculation of ammonia by pumping acid solution and titration.

In the inframatic apparatus, first of all, grains are extracted, purified from spoiled grains,
measured in a divider. Let's designate the name of the first grain to be analyzed on the device, in our
case barley, that is, barley, sow the second grain and press the analysis button. After 30-50 seconds,
the results of the analysis are displayed on the device screen.

In both cases of the study, the amount of protein indicates a close indicator, but an
inframatic can quickly get information in 30-50 seconds.

Research results and their discussion

Phenological observations are the process of constant observations during the growing
season of seasonal changes in barley plants (and other agricultural crops), their dynamics depending
on the phases of growth and development, the place of growth. During the observations, seasonal

observations are carried out on the basis of environmental changes; the timing of the beginning and
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end of the periods of germination, tillering, exit into the tube, flowering, stages of grain maturation
are determined. Observations are carried out with the establishment of calendar dates for the
passage of individual phenological phases.

According to the scheme of sowing barley (Table 1) the distance between the rows of
sowing was 15 cm, the depth of sowing was 5-6 cm, the number of rows was 5, the total area of
sowing (plots) was 1 m2. 50-55 pieces of seeds were sown on 1 row (1 running meter). First of all,
the germination of spring barley seeds was determined (Table 2).

Table 1. Scheme of sowing varieties and lines of barley

2 different varieties and lines of barley

«9E A3,
14

“Karabalyk

150~

A The distance between the rows is 15 cm.
Width-100 cm.

Per 1 meter shoulder straps = 50-55 pieces of seeds.

The sowing depth is 5-6 cm.

Phenological observations of the growth and development of the barley crop were carried
out in greenhouse No.2 Zhubanov in 2 experimental variants, i.e. the lines of experiment No.1 —
varieties “Ilek-36”, “Karabalyk 150, experiment No.2 — “Ilek R-1404”, “Ilek R-1302” were taken
for control.

Table 2. Germination of spring barley seeds

Crop Number of germinated seeds by day | Germination, %
6 9 14

“llek-36” 21 45 54 98

“Karabalyk 150” 18 39 51 93

“llek R-1404” 37 45 51 93

“llek R-1302” 31 49 53 96
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The above table shows the results of seed germination. After 6 days, 9 days, 14 days after
sowing, the number of germinated seeds and the percentage of germination were determined (Fig.
1). The germination of the “llek-36 variety was 98%, the germination of the “Karabalyk 150”
variety was 93%, the germination of the “llek R-1404" line was 93%, the germination of the “llek

R-1302” line was 96%.

Figure 1. Stages of mass germination of barley
Phenological control was carried out from the initial phase of germination of the barley crop

to the last phase of maturation (Fig.2-3) (Table 3).
Table 3. Indicators of phenological control of barley harvest

Ne | Crops Growth Phase
s |8 s g2 |2
o i= = = :"cg S = >
= E cE28le? o = |2 S
o L O 4w c L o L < K= -
N O o L © | O o > o o <
1 | “llek-36” 15.12 24.12 19.01 05.02 25.03 28.04 161
25.05
“Karabalyk 150” | 15.12 24.12 19.01 03.02 25.03 28.04 161
25.05
2 | “llek R-1404” 15.12 23.12 15.01 01.02 17-25.03 | 28.04 166
30.05
“llek R-1302” 15.12 24.12 16.01 03.02 17-25.03 | 28.04 166
30.05

According to phenological control, the sowing date was December 15, germination

December 24, binding January 19, stem February 5, spike March 25, occasional ripening time April
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28, full ripening time corresponded to May 25 in varieties, and May 30 in lines, totaling 161 days in
varieties and 166 days in lines.

Figure 2, 3. Phases of growth and development of barley
Table 4. Results of determination of barley peeling

“llek-36” “Karabalyk 150~ “llek R-1404” “llek R-1302”

10.6 7.3 9.5 6.8

There are 3 groups of barley depending on its peel: low-cell — up to 10%; medium-cell — 10-
12%; high-cell — over 12% (Fig.4).

12

10.6

® “Tlek-36”

m “Karabalyk 150~
= “Tlek R-1404”

® “Tlek R-1302”

Indicators of barley peeling

Figure 4. Indicators of barley peeling

Table 5. Results of determining the ash content of barley

“llek-36” “Karabalyk 150” “llek R-1404” “llek R-1302”

2.50 2.80 2.70 2.80
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Indicators for determining the ash content of varieties and lines of spring barley without the
use of accelerators through a muffle furnace (Fig.4): “Ilek-36” - 2.50, “Karabalyk 150” - 2.80, “Ilek
R-1404” - 2.70, “Tlek R-1302” - 2.80.

2.85 2.8 2.8
2.8 S —
2.75
2.7
2.65 m “Ilek-36”
2.6 m “Karabalyk 150~
2.55 “Tlek R-1404”
2.5 = “Tlek R-1302”

2.45
2.4
2.35

Indicators of ash content of barley

Figure 5. Indicators of ash content of barley
Based on the data below, the protein content in barley varieties and lines was determined
(Table 6-7). Comparing the results, in the barley variety “llek-36” the protein content according to
the main method was 17.2%, in the inframatic — 17.40%. In the variety “Karabalyk 150 the protein
content according to the main method was — 17.6%, in the inframatic — 18.00%.
Table 6. Results of determination of nitrogen and crude protein in barley, carried out

in the testing center of the Aktobe branch of “Kazagrex” JSC

“llek-36” “Karabalyk 150” “llek R-1404” “llek R-1302”

17.2 17.6 16.2 16.5

Table 7. Indicators of protein content in informatics of barley culture, conducted in the

testing center of the Aktobe branch of “Kazagrex” JSC

“llek-36” “Karabalyk 150” “llek R-1404” “llek R-1302”

17.40 18.00 16.30 16.60
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The protein content according to the main method in the line “llek R-1404” was 16.2%, in
inframatics — 16.30%. The protein content according to the main method in the line “llek R-1302”
was 16.5%, the indicator in inframatics was 16.60% (Fig.6).

In production, depending on the amount of protein in the barley grain, it is divided into high-
protein — with a protein content in the grain of more than 12% (food and nutritional), low-protein-

brewing type.

18.5
18 18
17.6
17.5 - 17.4
17.2
17 +— — . .
= Nitrogen content according
165 16.5 16.6 to the main method
' 16.01L16-3 = Protein content in the
informatics analyzer
16 +— — — — —
155 +— — — — —
15 -
“Ilek-36” “Karabalyk  “Ilek R- “Ilek R-
150”7 1404” 13027

Figure 6. Comparative indicators of the amount of protein by the main method and by the
laboratory analyzer
Conclusion

According to the results of the conducted research, all the presented varieties and lines of
spring barley of domestic selection belong to the high-protein type. That is why all of them are of
great value both for the production of high-quality food products (cereals), including dietary
purposes, and are also the main type of concentrated feed for different types and groups of farm
animals.
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Angarna. Kasipri TaHga ajzamaapablH TYPMBIC KaXETTUTINHE MaiataHyJarbl TEXHUKAIBIK TaKbLUIIApIbIH
MaHBI3bl KYHHEH KYHTe apTyaa. ONIeMIiK ayblUl MIapyallbUIbIK KEpiepiHiH Kem Oeiri TeXHHUKAIBIK JaKbULAapIbl
ecipyre apHairaH. XXbl1 caliblH OTapiaH eHAIPUICTIH Tayapiiap CaHbl apTHII KNS/,

Makanaia TeXHUKAJIBIK apria JaKbLUIBIHBIH MaHbI3bIHA, OHOX IMHUSICHIHBIH 3€PTTEIY TAPUXbIHA TANIAY KaCaJIbl,
JKEPriTIKTI TEXHUKAIBIK JaKbUIIAP/bIH OWOJIOTHSIIBIK EepEeKIIeNiKTepl MeH OMOXMMHSCHI, aTal aWTKaHAa apraHbIH
«Mnek-36», «Kapabanpik 150» coprraper meH «Mnek P-1404», «Wnex P-1302» nuHMsIIApBIHBIH OHOXMMHUSIIBIK,
MOpP(ONOTHSUIIBIK ~ epeKIIeTiKTepi KapacTelpbulabl. JKbuIbDKal KarJalblHAAa ecipinin, (EHOJOrHUsUIbIK OaKpuiay
skacanapl. ApnanbiH «Minek-36» copTeinblH oHrimTIir 98%, «Kapabanbsik 150» copreinbiH eHrimTiri 93%, «Mnek P-
1404» nunusiceinbly, eHrimTiri 93%, «Wnek P-1302» nmnusicbinbiH oHrimTiri 96%-apt kypaabel. «Wnex P-1404»
JIMHUACBIHIAFBI Herisri oaic OolbiHmIa Oenox Memmepi 16,2%, nndpamarukreri kepcerkim 16,30% Gonapl. «Mnek P-
1302» nuHUACHIHAAFBI HET13ri ofic OoibiHIIA Genok Memmepi 16,5%, nndpamaruxreri kepcerkimi 16,60% xepcerTi.
JXorapelarel 3epTTeynep HOTWKeci OOHMbBIHIIA 3epTTeyre alblHFaH JKa3[bIK apIa COPTTApbIHBIH OapibIFbl JKOFAphI
OenokTi T Oonbln caHanaapl. JKa3mblK apma cOpTTapbl MEH JIMHUSUIAPHl TaFaMIbBIK JKOHE MalIa3bIKTHIK TYPFBIIAH
KaparaH[a KyH/BI.

Tyiiin ce3xep: acTHIK-KEMAIK AakbUiap, (GU3HONOrHs, OMOXMMHMS, apIlaHblH COPTTAphl MEH JIMHUSIIAPHI,

(eHonorus, JakblUl KYPBUIBIMBL, aCTHIK carackl, HHQPaKypbUIBIM aciadbl.
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AHHoOTanus. B Hacrosimee BpeMs 3HauCHHE TEXHWYECKHX KYJIBTYP B WCIIONB30BAHUH JUIsl OBITOBBIX HYXKN
JIO/IE pacTer JeHb OTO AHS. bojipmias 4yacTh MHPOBBIX CEIBCKOXO3SIMCTBEHHBIX YTrOAWH IpeaHa3HaueHa JuIs
BBIpAIIMBAHUS TEXHUYECKUX KYIBTYp. C KaKIbIM T'OJIOM KOJIWYECTBO ITPOM3BOANMBIX U3 HUX TOBAPOB YBEINUMBACTCH.

B cratee mpoBeneH aHanu3 3HAYEHHs KYJABTYPHl SIUMEHS TEXHHUYECKOTO, MCTOPUM H3YYEHHS OMOXMMUH,
paccMOTpeHbI OMOIOrHYecKie 0COOEHHOCTH M OMOXMMUSI MECTHBIX TEXHUYECKUX KYJIbTYP, & UMEHHO OMOXMMHUYECKHE,
Mopdosorudeckue oco0eHHOCTH copToB stuMeHst «Mnek-36», «Kapabansik 150» n nuawmii «Mnex P-1404», «Mnek P-
1302». BrlpamuBaiy B TEIUTMYHBIX YCJIOBHUSX U MPOBOAMIM (DEHOIOTMUECKUH KOHTPOJIb. BCXoKecTh copra suMeHs
«Mnek-36» cocraBmna 98%, Bcxoxecth copra «Kapabameik 150» 93%, Bcxoxkecth nuuun «Mnexk P-1404» 93%,
Bcxokects JuHMKM «Mnek  P-1302» 96%. Conepkanue Oenka 1o ocHOBHOMY Mertoay B juHuM «Mmex P-1404»
cocraBmio 16,2%, B undppamatuke 16,30%. Ilo ocHoBHOMy merony B nuHuu «Mnek P-1302» conmepxkanue Oenka
cocraBwio 16,5%, B uH(ppamatuke 16,60%. CoriacHO pe3ynbTaTaM BBINICYKA3aHHBIX HCCICIOBAHUM, BCE cCOpTa
SIPOBOT'O SIUMEHSI, TOMyYEHHBIE JUISI MCCIIEIOBAHUsI, CUUTAIOTCS BBICOKOOENKOBBIM THIOM. CopTa M JIMHUH SPOBOTO
SAYMCECHS 6OJ'ICC ICHHBI C TOYKH 3PCHUA MUTAHUA U )KUBOTHOBO/ICTBA.

KuioueBble cjioBa: 3epHOQYpaxkHblE KYIbTYPbl, (U3HONOTHS, OWUOXMMHS, COpTa W JIMHUM SYMEHS,

(eHOIOr s, CTPYKTYpa YporKasi, KauecTBO 3€pHa, MpuOop MH(paMaTHK.
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