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Abstract.

The article presents a comparative assessment of the productivity of spring
triticale varieties and spring common wheat varieties. It has been shown that spring
triticale varieties are significantly more productive than spring soft wheat varieties.
It has been established that during the cultivation of spring triticale varieties with
growth stimulants - White Pearls and Atonik plus, a positive trend is seen in
increasing yields. During the research period, spring triticale varieties showed high
resistance to stem and brown rust. In addition to using for feed purposes, spring
triticale culture can be successfully used in the field of increasing the nutritional
value of products in the bakery, confectionery and animal feed industries.

Key words: culture, variety, spring triticale, productivity, crop area
structure, precision farming system, bakery and confectionery products, dietetic,
medicinal and therapeutic and prophylactic food products.

Introduction.

The implementation of the precision
farming system in the agricultural
practice of the North Kazakhstan
region requires the need for
diversification as part of the
cultivation of crops. It is necessary to
include new high-yielding and plastic
crops capable of realizing their

productivity potential in the structure
of sown areas of farms in this region,
while ensuring high yields with
minimal labor and material costs. It is
known that the structure of sown
areas is adapted to specific soil and
climatic conditions and is determined
by the set of crops, considering the
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technology of cultivation, it can vary
depending on economic feasibility.
For each crop, technologies of
varying  degrees of intensity
corresponding to the potential of
varieties, as well as the potential of
soil and climatic conditions in which
it is cultivated, are used in the
structure of cultivated areas. The
range of cultivation of grain crops in
Northern Kazakhstan is very limited -
wheat, barley, oats. Over the entire
history of the development of
agriculture in this region, not a single
variety of new grain crop has been
introduced into production.
Currently, agriculture in Northern
Kazakhstan in order to stabilize the
production of grain and feed needs to
reassess the structure of sown areas.
In the system of precision farming,
the solution of this issue is possible by
introducing new  crops  into
production. In this regard, spring
triticale culture is of great interest.
According to statistics from the

Source material, methods and
conditions for research.

Varieties of spring triticale -
Rossika and Dauren were used as the
starting material in the research.
Spring soft wheat in the research was
represented by varieties - Astana,
Karagandinskaya 30,
Karagandinskaya 60. Astana spring
wheat variety was used as a standard
for productivity. The experiments
were laid on the steam predecessor.
Varieties of triticale and spring wheat
were sown according to generally
accepted agricultural techniques at the
optimum sowing dates - May 15-25.
Sowing was carried out with the

international organization FAO, the
global cultivation area of triticale is
increasing. This indicates an increase
in the interest of the agricultural
producer in this crop. [1]. Spring
triticale is a multi-use culture. For
producers of Northern Kazakhstan, it
is of interest, first of all, as a forage
crop. Spring triticale can be used for
the preparation of succulent feed, in
the  compound feed industry,
technology of rolled grain. Its grain
contains essential amino acids that
increase the nutritional value of
protein. The wuse of triticale in
compound feeds allows replacing
wheat and corn, along with balancing
them according to the digestible
protein, amino acid composition and
metabolic energy. The optimal sugar-
protein ratio in the green mass makes
it possible to prepare valuable hay
grain from triticale. The inclusion of
triticale in the diet of animals and
birds increases their productivity,
allows to save feed[2].

SSFK-7 seeder. Sowing rate of 3.0
million viable seeds per 1 ha. The
accounting area of the plot is 100
square meters. m. The repetition in
the experiment is 4-fold. During the
growing  season, counts  and
phenological  observations  were
carried out. The density of plant
standing after germination and before
harvesting was determined, the date of
onset and duration of the phases of
ontogenesis — seedlings, tillering,
flowering, heading, ripening, were
noted. The samples were evaluated for
resistance to drought, lodging, and
susceptibility to diseases and pests.
Harvest was taken into account in the
phase of full ripeness of grain. Plants



from accounting sites underwent
structural analysis, assessed the
physical quality of the grain - fineness
(weight of 1000 seeds), performance,
nature and vitreous grain. The study
of varieties of spring soft wheat and
spring triticale was carried out
according to the methodology of the
state variety testing of crops [3,4].

Research results.

Comparative evaluation of the
productivity of spring triticale with
varieties of spring soft wheat. In our
research, spring triticale varieties
significantly exceeded the standard
spring wheat variety Astana by +
12.75 and + 7.6 centners per ha in
productivity (table 1). It has been
established that growth stimulants can

Mathematical processing of crop data
was carried out according to B.A.
Dospekhov [5]. Weather conditions
during the research period can be
characterized as relatively favorable
for the cultivation of spring triticale
varieties and spring common wheat
varieties.

have a significant effect on the
productivity of spring triticale. When
processing varieties of spring triticale
with growth stimulants - White Pearl
and Atonik plus, a positive reaction to
an increase in productivity ranging
from 2.69 to 6.47 kg/ha was observed
in all variants of the use of growth
stimulants (table 2).

Table 1 - Comparative evaluation of the productivity of spring soft wheat varieties
and spring triticale varieties (North Kazakhstan Agricultural Experimental Station
LLP, North Kazakhstan Region, steam precursor, 2019)

Productivity | The Productivity, ¢/ | £ from
actual humidity ha at standard | standard
Variety name c/ha content of | humidity, 14%,
the grain
during the
harvest, %
Spring soft wheat
St. Astana 22,8 14,8 21,57 -
Karagandinskaya 30 | 25,42 15,2 23,41 +1,84
Karagandinskaya 60 | 23,80 16,0 20,83 -0,74
Spring triticale
Rossika 38,50 15,7 34,30 + 12,75
Dauren 32,73 15,7 29,19 + 7,62
Resistance to fungal diseases. brown and stem rust, powdery
Spring triticale, containing the genetic mildew, hard and dusty smut, grain of
material of rye, is immune to the most spring triticale varieties are not

common diseases of cereals that
adversely affect yield and grain
quality. Due to their resistance to

pickled before sowing, which avoids
large production costs and maintains
the ecological balance of soils. When




studying varieties and promising
lines, spring triticale in the production
crops of  North Kazakhstan
Agricultural  Experimental Station
LLP, the defeat of this crop with
brown and stem rust, both at the
earliest stages of plant development
and at later ones, was not noted.
Spring triticale varieties showed high
resistance to stem and brown rust
against an artificial provocative
background,. A similar pattern was
observed against a natural field

background. This is clearly evident in
the climatic conditions of 2016. This
year, very favorable prerequisites
were formed for the development of
stem and brown rust on grain crops -
spring soft wheat and spring barley
plants were very much affected by
brown and stem rust. It should be
noted that even in this year - the year
of severe damage to crops by stem
and brown rust, spring triticale
showed high resistance to these types
of disease. (picture 1).

Table 2 - Effect of growth stimulants on the productivity of spring triticale
varieties (North Kazakhstan Agricultural Experimental Station LLP, North
Kazakhstan Region, steam precursor, 2019)

Experience options Productivity, | + from
Variety | Growth Productivity | The c/ha at | standard
stimulator | actual humidity | standard
c/ha content of | humidity,
the grain | 14%,
during the
harvest,
%
Dauren | Standard 32,73 15,7 29,19 -
White pearl | 39,23 16,0 34,32 +5,13
Atonik plus | 41,26 16,2 35,66 + 6,47
Rossika | Standard 38,50 15,7 34,39 -
White pearl | 42,28 15,4 38,44 +4,14
Atonik plus | 39,90 15,0 36,99 + 2,69
Spring  triticale is  not of cross-pollination. Spring triticale is

susceptible to smut diseases, but can
be affected by ergot. Propensity to
this disease is a varietal symptom.
Ergot is especially pronounced under
stressful growing conditions, when
the plant, in an effort to maintain its
appearance, increases the percentage

prone to damage to the roots by
fusarium and helminthosporiasis, and
the spike - septoria. The degree of
damage depends on  weather
conditions, the predecessor, the
resistance of the variety. In this case,
a particularly relevant
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Image 1 — Damage to crops by pathogens: 1 - spring triticale (fusarium), 2 - spring
soft wheat (brown and stem rust), 3 - spring barley (brown and stem rust)

method of control is seed
Pretreatment. For these purposes, it is
possible  to use  preparations
recommended for spring wheat or
other cereals, which work effectively
against seed mold, root rot pathogens,
and for problematic varieties, also
against ergot and septoria. For
example, you can use the fungicides
Vitavax 200FF, Sumi-8, Vincit at 1.5
kg/t, Raxil, 0.4 kg/t. Pretreatment is
done before sowing or in advance,
with moisturizing, a flow rate of 10
I/t.

The use of triticale in food
production. In addition to the use for
feed purposes, the spring triticale
culture is of great interest to the
baking industry. In the baking

industry, spring triticale grain can be
used either with the use of baking
using a special technique, or mixed
with wheat flour. According to the
general baking assessment, bread is
inferior to wheat, but surpasses it in
nutritional value [6,7]. Triticale as a
culture, promising for the
confectionery industry, is a valuable
culture for alcohol (provides a higher
yield of alcohol than spring wheat).
Triticale grain is a promising raw
material for the production of starch
[8]. It is known that in the Republic of
Kazakhstan bakery products in
comparison with other types of food
products are firmly in the lead. In this
regard, grain production to meet the
needs of the population in high-



quality bread is an important problem
of the agricultural sector of the
Republic of Kazakhstan. Currently,
the promotion of a healthy lifestyle is
relevant in Kazakhstan. At the same
time, it should be noted that bakery
products from triticale flour have the
greatest beneficial effect in the field
of therapeutic purposes. In this regard,
triticale occupies a special place in the
preparation of diet bread for people
suffering from metabolic disorders.
Research by foreign scientists
indicate the promise of using triticale
for food purposes. Currently, such
studies are most widely carried out in
Poland, the USA, Germany, England,
Australia, etc. [9]. Polish scientists
have developed technologies to
produce products from triticale flour
without adding wheat. Australia has
developed a large number of triticale
flour product formulations. Triticale
flour is wused for baking bread,
muffins, cakes, pies, etc., it is great
for non-yeast dough, in the
preparation of cookies, crackers. In
the USA, triticale flour is used for
baking sugar, oat, coconut and
chocolate cookies, cakes, donuts,
cooking fritters, pancakes, waffles,
pasta, muffins [10-12]. In the Russian
Federation, bread from triticale flour
IS produced in Kalmykia. In 2014,
Kalmyk bread was included in the
“100 best goods of Russia” (Pitcure
2). At the same time, the population

can purchase flour from triticale in the
network of trade organizations
(Picture 3). Currently, JSC "S.
Seifullin  Kazakh Agro Technical
University” started to develop
production technologies for spring
triticale of bakery and confectionery
products from flour (Pitcure 4). The
use of these developments in the
baking industry can contribute to
solving one of the most important
tasks in Kazakhstan - expanding the
assortment of food products for
dietary and therapeutic purposes. The
production of this type of product
may become the basis for the
organization of a healthy diet in the
Republic of Kazakhstan.

Thus, taking into account the
above perspective directions in the
field of increasing the nutritional
value of products in the bakery,
confectionery and animal feed
industries, spring triticale, along with
traditional grain  crops, can
successfully participate in solving the
food and feed problems of the
Republic of Kazakhstan. Currently,
spring triticale in Northern
Kazakhstan is not cultivated. In the
breeding plan for this culture on the
basis of scientific research in the
framework of the Project MES RK
1353/GF4, 2015-2017: “To create
spring  triticale  varieties  with
increased yield potential, high



Picture 3 — Triticale flour in the trading network of the Russian Federation






Image 4 — Experimental bakery products from spring triticale Dauren flour

feed value, increased adaptability and
stability for climatic conditions of the
dry steppe of the North of Kazakhstan
to biotic and abiotic stresses “two
spring triticale varieties were created -
Dauren and Rossika, of which Dauren
was approved for sowing in Akmola
and North Kazakhstan in 2020 by the
state commission for variety testing of
the Ministry of Agriculture of the
Republic of Kazakhstan regions. In

this regard, the use of this variety in
the precision farming system will
allow, on the one hand, strengthening
the fodder base of agricultural
enterprises of the North Kazakhstan
region, and, on the other hand,
organizing the production of bakery
products with increased biological
and nutritional value in the region that
meet the requirements of therapeutic
prophylactic purposes.
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Summary
The development of technologies for precision farming in the North Kazakhstan
region requires diversification in the field of crop cultivation. The structure of
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sown areas of farms in this region must include new high-yielding and plastic
crops that can realize their productivity potential, while ensuring high yields with
minimal labor and material costs. Currently, the range of cultivation of grain crops
in production crops of the North Kazakhstan region is very limited - wheat, barley,
oats. Agricultural production of the region in order to stabilize the production of
grain and fodder needs to reassess the structure of sown areas. In the system of
precision farming, the solution of this issue is possible only by introducing new
crops into production. In this regard, spring triticale culture is of great interest. The
results of the research showed that spring triticale varieties in the soil and climatic
conditions of the North Kazakhstan region in productivity significantly exceed
spring soft wheat varieties. It has been established that when cultivating spring
triticale varieties with growth stimulants, a positive trend is seen in increasing
yields. During the studies, spring triticale varieties showed high resistance to stem
and brown rust. In addition to the use for feed purposes, the spring triticale culture
is of great interest to the baking industry. In this regard, spring triticale, along with
traditional crops, can successfully participate in solving food and feed problems of
the Republic of Kazakhstan.

Key words: culture, variety, spring triticale, productivity, crop area
structure, precision farming system, bakery and confectionery products, dietetic,
medicinal and therapeutic and prophylactic food products.
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Pe3rome
Pazpabotka TexHosoruit mius TouyHoro 3emienenus CeBepo-KazaxcraHckoit
obyslact TpeOyeT NpoBEJACHUS AUBEpCUPUKAIIMU B 00JaCTH BO3JEIbIBAHUS
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYpP. B CTpyKTypy IIOCEBHBIX IUIOIIAAEH XO3SMCTB
JAHHOM o0ylacTh HEOOXOJAMMO BKJIIOYATh HOBBIE BBICOKOYPOXAWHBIE U
IUIACTUYHBIE  KYJIBTYPhI,  CIIOCOOHBIE  peaJin30BaTh  CBOM  NOTEHIMAI
MIPOJYKTUBHOCTH, OOECIeuuBas MPU 3TOM IMOJYYCHHE BBICOKMX YpOKaeB MpU
MUHUMAJIbHBIX TPYIOBBIX M MaTepHANbHBIX 3aTparax. B Hacrosiuee BpeMs
aCCOPTHUMEHT BO3JICJILIBAHMS 3€PHOBBIX KYJIbTYp B MPOU3BOJCTBEHHBIX MOCEBAX
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CeBepo-Kazaxcranckoir o0jacTd BecbMa OTpaHUYEH — MIICHUIA, SYMEHB, OBEC.
CenbCKOX03sUCTBEHHOE MPOM3BOACTBO 00JIaCTH JJIs CTAOMIN3AIMHU IPOH3BOICTBA
3epHa U KOPMOB HYXIAETCA B MEPEOLICHKH CTPYKTYPhl MOCEBHBIX Momanei. B
CUCTEME TOYHOI'O 3E€MJICJENHS PEIIECHUE JAHHOIO BOIPOCA BO3MOXKHO TOJIBKO
MyTEM BHEAPEHHS] B MPOU3BOJCTBO HOBBIX CEIIbCKOXO3SWCTBEHHBIX KYyJIbTYp. B
TOM TIUIaHE OOJIBIIION HWHTEpPEC TMPEACTaBISET KyJIbTypa SPOBOE TPUTHUKAIIE.
Pe3ynpraTe NpoBEIEHHBIX UCCIEN0BAHUN MTOKA3aJIH, YTO COPTa SIPOBOE TPUTUKAJIE
B TMOYBEHHO-KIMMaTtuyeckux ycioBusix Cesepo-Kazaxcranckoil oOnactu mo
IPOJYKTUBHOCTU CYUIECTBEHHO IMPEBBIIMIAIOT COPTA SIPOBOM MSTKOW MIIEHUIIBI.
VYcraHoBiI€HO, YTO MpU 0O0pabOTKE COPTOB SPOBOE TPUTHUKAIE CTUMYJISTOPAMHU
pocTa  MPOCMATPUBAETCS  MOJIOKUTENIbHAs]  TEHACHLMS  HAa  IOBBIIICHUE
ypoxaiiHocTH. B mepuon mpoBeneHHs] HCCIENOBaHUN cOpTa SPOBOE TpPUTHKAIIE
MOKa3aJId BBICOKYIO YCTOMYMBOCTH K cTE€0JEBOM W Oypoil pkaBumnHe. Kpome
WCIIOJIb30BaHUsI HA KOPMOBBIE €U KYJbTypa SIPOBOE TPUTHKAJIE MPEACTABISAET
OOJBIION UHTEpEC s XJIeO0neKapHOH MPOMBIIIIEHHOCTH. B 3T0i1 cBsi3u sipoBOE
TPUTHUKAJE HAPAY C TPAAUIMOHHBIMU 3€PHOBBIMU KYJIbTYpPAMHU MOKET YCHEUIHO
y4acTBOBaTh B PEIICHUM TIPOJOBOJILCTBEHHBIX U KOPMOBBIX MpobiieM PecnyOmmku
Kazaxcras.

KuarwueBblie cjioBa: KylabTypa, COPT, SpOBOE TPUTHKAJE, MPOAYKTUBHOCTD,
CTPYKTypa MOCEBHBIX IUIOMIAJCH, cUCTEMa TOYHOIO 3eMIIeeNns, XJ1e000yI0uHbIe
U KOHIUTEPCKUE U3JENusl, NPOAYKThl TMHUTAHHUS JAUETUYECKOro, JI€YeOHOro H
Je4eOHO-PODUIIAKTUYECKOTO HAa3HAUCHMUSI.
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Contyctik KazakcTtan 0OJIBICBIHBIH JI9 €TIHIIUIIK YIIIH TEXHOJOTHUSIapabl
d3ipJiey aybUl MIAPYalIbUIBIFBl TaKbUIAAPBIH ©CIPY CalachlHla opTapanTaHIbIPyIbl
Kyprizyai tanamn eteai. Ocbl 00JIBIC MIAPYyallbUIBIKTAPBIHBIH €TiC alKanTapbIHBIH
KYPBUIBIMBIHA €H TOMEHT1 €HOEK KOHE MaTEPHUANIIBIK IIBIFBIHIAD KE31HIE KOFaphl
OHIM allyAbl KaMTaMachl3 €T€ OTBIPHIN, ©31HIH OHIMIUIIK dJCYETIH ICKE achIpyFra
KaOUIeTT1 KaHa >KOFaphl OHIMJII JKOHE INIACTUKAJIBIK JaKbLIIApJbl KOCY KaxKeT.
Kazipri yakpitrra Conrtyctik Ka3zakcTtan OOJBICBIHBIH OHIIPICTIK ETICTIKTEPIHIIE
Oupail, apma, Cyjibl CEKULAl JOHJI JaKbUIAapAbl ©CIPYIIH acCCOPTUMEHTI ©Te
mekreyai. OONBICTBIH aybul IIAPYallbUIBIFBl OHJIPICI ACThIK MEH KEMIIOl
OHJIIPICIH TYpaKTaHBIPY YIIIH €riC alKanTapblHbIH KYPbUIBIMBIH KaiiTa Oarayiayabl
KakerT ereni. J[onm eriHmIIK >KyWleciHae Oyl MOCENeHI OHJIPICKE XKaHa aybll
apyaIiblIbIFGl  TAaKBLIAPBIH €HTI3y KOJBIMEH IImemy MYMKiH Oomanmbl. by
TYPFbIIa KOKTEMI1 TPUTHKAJIC MOJCHUETI VJIKECH KBI3BIFYIIBUIBIK TYIBIPAIBI.
Kyprizinren 3eprreynep HotmxkeciHae Conryctik Kazakctan 0O0JIBICHIHBIH
TONBIPAK-KJIMMATTHIK JKaFJailIapbIHIa KOKTEMI1 TPUTHKAJIE CYPhINTapbl OHIMITIT
OOMBIHIIIA JKa37bIK JKYMCAK OWJail CyphINTapblHAH €0yip achlll TYCETIHIH
kopceTTi. CypbIiTapAbl 6HACY KE31HAE 6©Cy CTUMYIATOPJIAphIMEH KOKTEMT1
TPUTHKAJC OHIMIUIIKTIH >KOFapbUlayblHa OH YpJAiC OailKalaTbIHbI aHBIKTAJIIbI.
3epTTey OapbIChIHIAa KOKTEMI'T TPUTHKAJIE CYPBIMBIH cabaKkTap MEH KOHBIP JaTKa
JKOFapbl TO3IMJAUIKTI KepcerTi. JKemamik MakcaTTapra IaijalaHygaH Oacka,
KOKTEMI1 TpUTHUKAJIE€ MOJACHHMETI HaH TICIPYy ©HEpKacidl  YIIIH  YJIKEH
KBI3BIFYIITBUTBIK TYABIpaabl. OchbIFaH OaiJIaHBICTBI KOKTEMT1 TPHUTHKAJIE IOCTYPIIi
JOHI1 nakpligapmMer Katap Kazakcran PecnyOiukachIHBIH a3bIK-TYJIIK JKOHE JKEM-
161 MoceJIesepiH MIeNnIyre oiaarpiaid KaThica ajiajibl.

Tyitinai ce3gep: MoAEHUET, CYpPHIN, KOKTEMI1 TPUTHKAJIEC, OHIMAUIIK, €TiC
aJIKaNTapbIHbIH KYPBUIBIMBI, JI9J1 €TIHIIUIIK XKYHecl, HAaH-TOKAII %KoHE KOHIUTEPIIIK
OHIMJIED, TUETANBIK, EM/IIK )KOHE eM/JICy-aJIJIbIH ally MaKCAThIHIAFbI a3bIK-TYJIIK.



