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Field experiments to study the biologized technology of safflower cultivation were carried out in the
spring and summer periods in the dry steppe zone of Western Kazakhstan. In the course of the research,
traditional technology and technology with the use of biologic drugs and biofertilizers were studied. The area
of the plots is 50 m? the repetition is three times, the location of the plots is random.
The results of scientific research have shown that under the conditions of 2020, the highest oil collection of
2.29 c / ha was obtained with the combined use of the biological product Biodux, biofungicide Orgamica S
and biofertilizers Organit N, Organit P (biologized technology) by seed treatment and treatment during the
growing season. The use of traditional technology along with biological yield reduces the oil yield by 0.57 ¢ /
ha or by 33.13%. As a result of comparative studies of safflower oil content, an increase in oil content up to
30.0% was revealed when using biologized technology.
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BUOJNIOTNANAHObLIPLIIFAH ©CIMAIK LWWAPYALWbINbIFbIHAA MAKCAPBIHbIH
ArPOJNIAHAWA®TTAPbIH KANBINTACTbIPY

Hacuee B.H. — aybin wapyawblinbifbl fblibiMOapbiHbiH O0KmMopsbl, KP ¥FA Mywe-koppecrioHOeHmi,
npogpeccop. )KeHeip xaH ambiHOarbl bambic KasakcmaH agpapribiK-mexHukanblK yHueepcumemi, Oparn

EceHeyxuHa A.H. — aybin wapyawbinbifbl fbliibiMOapPbIHbIH Maa2ucmpi, OKbimyuwbl. KeHaip xaH
ambiHOarbl bambic KasakcmaH agpapribiK-mexHuKansik yHueepcumemi, Opan

Makcapnb! ecipydiH buornoausnbliKk mexHosmo2usicbiH 3epmmey 6olibiHwa OanarbiKk maxipubernep
bambic KaszakcmarHbiH Kyprak Oanarnbl alivarbiHOa KeKkmeM-xa3 KeseHOepiHde xxypeisindi. 3epmmey
b6apbicbiHOa Qacmyprii mexHonoauss MeH 6uonosusinbiK npenapammap MeH 6uo mbiHalUmKbitumapobi
KondaHy mexHoroausicel 3epmmendi. MendekmepdiH aydaHbl 50 M?, KaimanaHybl yw pem, mMendekmepdi
opHanacybl ke30elcoK. FbinbiMu 3epmmeynepOiH Homuxenepi kepcemkeHoel, 2020 xblnobiH xardalibiHOa
Guodykc 6uonpenapameiH, Orgamica S buogpyHauyudiH xoHe Organit N, Organit P 6uomsiHalmkKbitumapbiH
(6uornozusnbiK mexHonoaus) myKbiMObl 0apiniey xoHe eciMOikmepdi eecemayusi Ke3eHiHOe 6YPKy apKbisibl
bipee KondaHy 2,29 u/za OeHeeliiHOe MakcapbIHbIH XOfapbl 6HIMI anblHObl. [Jecmypni mexHOmoausiHbl
KondaHy MakcapbiHblH buosiozusinbiK eHimoOinieiH 0,57 u/za Hemece 33,13%-ra memeHdemmi. Makcapbi
MalibiHbIH callbicmbipMaribl 3epmmeyrnepi HomuxeciHoe 6uo02usifibIK MexXHOI02UsIHbI KOoridaHy Ke3iHoe
matidbiH 30,0% -ra deliH xoFapblnaraHbl aHbIKMarsobi.

TyliHOi ce30ep: Mmakcapbl, 6UOIO2USIIbIK MEXHOII02US, 6CY XoHe damy, eHIMAIniK, mal Kypambl

®OPMUPOBAHUA ArPOJTAHALLA®TOB CA®DJIOPA B CUCTEME
BUOJNTOrMM3NPOBAHHOIO PACTEHUEBOLICTBA

Hacuee B.H. — dokmop cernibckoxo3sicmeeHHbIX HaykK, dYneH-koppecrnoHOoeHm HAH PK, npogbeccop.
3anadHo-KasaxcmaHckuli agpapHO-mexHuYecKkull yHugepcumem umeHu XKaHaup xaHa, 2.Yparbck

EceneyxuHa A.H. — masucmp ceribCKOX035UCMEeHHbIX. HayK, npernodasamersb 3anadHo-KaszaxcmaH-
CKUU agpapHO-mexHuU4YecKul yHusepcumem umeHu XKaHaup xaHa, 2.YparsnbcK

lMoneebie onbimbl N0 u3yyeHuro 6uUOIO02U3UPOBAHHOU MeXHOoMo2uUU 6030esbigaHusi caghriopa
npoeodursiucb 8 8eCeHHe-lemHuli nepuolbl 8 cyxocmernHol 30He 3anadHoz2o KasaxcmaHa. B xode
uccriedosaHuli usydyasaucb mpaduyuoHHas MEXHOI02Us U MEeXHOJI02Us C MPUMEHEHUEM bUOJI02UYECKUX
npenapamos u 6uoydobpenuti. lMnowads AensHOK 50 M?, M08MOpeHUe - MPexKpamHoe, pacrofoxXeHue
OensaHoK - cry4yalHoe. Pe3ynbmambl Hay4HbIX uUccriedogaHuli rokasasnu, 4mo 8 ycroeusx 2020 eoda
Haubornee ebicokuli cbop macrna 2,29 u/za nonydyeH fnpu COBMECMHOM UCMOMb308aHUl buonpenapama
Biodux, buogbyHeuyuda Orgamica S u buoydobpeHut Organit N, Organit P (6uonozu3upogaHHasi mexHo-
i0eusi) npompasnueaHuem cemsiH u obpabomkoli 8 nepuod eecemayuu. Mcrnonb3ogaHue mpaduyuoHHOU
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mexHoroauu Hapsdy buonoaudeckol ypoxalHocmblo CHUXaem ebixo0 macna Ha 0,57 u/fea unu Ha 33,13%.
B pesynbmame cpagHUMeIbHbIX Uccriedo8aHuli Maciu4dHocmu caghriopa 8bIsI8NIEHO M08bILIEHUE Mac/uY-
Hocmu 0o 30,0% ripu npumeHeHuUU 6uoI02u3upo8aHHOU MexXHOoIo02uu.

Knrouesble crioga: cagriop, buosioausuposaHHassi mexHoso2us, pocm u passumue, ypoxxalHOCmb,
macnu4Hocms

In our opinion, safflower in the region can occupy a certain niche in the formation of biologized
agricultural landscapes. The role of safflower in increasing the production of vegetable protein and oilseeds
is significant. Its cultivation makes it possible to more efficiently use the potential of the lands of arid areas
with a reduction in the cost of producing oilseeds [1, p. 4, 2, p. 355, 3, p. 48, 4, p. 183, 5, p.41, 6, p.482].

Safflower seeds and their processed products play an important role in the country's food complex.
The level of the gross seed harvest depends not only on the satisfaction of the population's needs for edible
vegetable oil, but also to a large extent on the provision of animal husbandry with full-fledged feed. The
cultivation of safflower is also relevant in the climatic conditions of Western Kazakhstan, which are
characterized by high heat supply and a long growing season. If earlier safflower was sown more in the East
Kazakhstan and Almaty regions, now it is increasingly produced in the north, in the western regions and in
the south. There is a very strong demand for safflower, it is dismantled by all the nearby countries, it goes
very well to China.

In the West Kazakhstan region, safflower crops do not exceed 29 thousand hectares, the yield of
oilseeds remains low (7.0-8.5 c/ha). An important reserve for increasing productivity and expanding acreage
is the improvement of safflower cultivation technologies using biologized technology, which is becoming a
real trend in the Republic of Kazakhstan.

Biologization of agriculture, aimed at the predominant use of biological, rather than chemical and
technical factors to increase the economic efficiency of agricultural production, is becoming the main factor in
increasing soil fertility, obtaining high yields of agricultural crops, It is also important that climate changes
occurring over the past years, as well as the creation of new varieties of safflower, characterized by
adaptability, resistance to adverse environmental factors and having high productivity require the
development of technology for the use of biological products, which, being in the optimum, most contribute to
increasing the productivity of the crop. In agronomic science, there are studies on the study of biological
preparations on oilseed crops [7, p.52, 8, p.163, 9, p.4955]. However, these studies are focused on other soil
and climatic conditions.

The purpose of the research is to study and evaluate biologized technologies of safflower cultivation in
Western Kazakhstan to provide vegetable oil producers with high-quality raw materials in the system of
diversified crop production.

According to the morphological features of the genetic horizons of the profile and agrochemical
indicators of the arable layer, the soil of the experimental site is characteristic of the dry-steppe zone of
Western Kazakhstan.

In the experiments, the safflower variety "Ahram"is used. The seeding rate is recommended for zone 1
of the WKO. The system of tillage adopted in the 1st zone of the West Kazakhstan region.

The repetition of the experiment, the size and location of plots when laying, the organization of
observations of the onset of phenological phases, accounting for the growth and development of safflower
were carried out according to generally accepted methods [10, p. 55].

Statistical processing of research results by the method of variance analysis using computer programs
[11, p.78].

In the system of biologized agriculture, recommended and available on the market microbiological
preparations and bio-organic fertilizers were used for the study in order to carry out pre-sowing treatment of
seed material and spraying during the growing season of the studied crops: microbiological preparation
Biodux, biofungicide Orgamica S, Organit N biofertilizers, Organit P biofertilizers.

The growth and development of safflower was significantly influenced by the prevailing weather
conditions of the growing season. In the conditions of 2020, during the periods of germination, initial and
active growth of safflower in May, 7.6 mm of precipitation fell at a multi-year level of 27.0 mm, in June, 56.1
mm of precipitation fell, which is more than the multi-year level of 25.1 mm. In May and June, the air
temperature was approximately at the level of the average annual temperature.

In the future, prolonged dry weather in July (5.8 mm of precipitation fell against 41.0 mm of long-term
level) significantly reduced the productivity of safflower. In July, the average monthly air temperature was
26.20 C with a long-term average of 22.40 C.

In August, with an average monthly air temperature of 19.90 C, precipitation fell 17.1 mm or less from
the long-term average of 7.9 mm.

In general, the agrometeorological conditions of the 2020 agricultural year were not favorable for the
growth, development and formation of safflower yields.

One of the most important structural elements that determine the productivity of safflower is the
density of standing plants in crops, which should be determined for different natural and climatic zones of its
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cultivation. Science and practice show that only with the optimal number of plants per unit area of the field,
the best use of environmental factors by crops is ensured.

Water, light, temperature, soil fertility are the most important factors that determine the formation of the
density of standing plants in agricultural crops. These factors have a significant impact on the germination of
seeds, the emergence of seedlings and, first of all, on such an important production indicator as field
germination.

In the phase of full seedlings of safflower and before harvesting, we determined the field germination
of seeds and took into account the density of standing plants, respectively. Due to the fact that sparse crops
can not guarantee a good harvest, high field germination is the most important indicator in order to achieve
this. As our studies have shown, safflower is characterized by a fairly high field germination of seeds. In the
2020 studies, the field germination rate of safflower, depending on the cultivation technology, was 91.5-
92.8%. At the same time, the highest completeness of seedlings is provided when seeds are treated with
biological preparations.

Cultivation technologies had a significant impact on the safety of safflower plants by the end of the
growing season. In studies 2020 when sharing Biodux biopesticide, fungicide Orgamica S and bio-fertilizers
Organit N, Organit P (biologichna technology) by etching of seeds and treatment during vegetation safflower
(foliar feeding of plants in phase 3-6 leaves) are marked in the safety of crops safflower harvesting in
comparison with conventional technology of cultivation (control). If with the biologized technology, by the
time of harvesting, 88.04% or 408.5 thousand pieces/m2 were preserved out of 464.0 thousand pieces/m2 of
sprouted plants, then 384.5 thousand pieces/m2 or 84.04% were preserved in the control of 457.5 thousand
pieces/m2. Before harvesting, 24.0 thousand pcs/m2 more plants were preserved in the sowing field using
the biologized technology compared to the control.

Results of phenological observations. In the conditions of 2020, the development of safflower plants
depended on the cultivation technology. When sowing on April 27, in the 2 studied variants of the cultivation
technology, safflower seedlings appeared on May 10, i.e. 13 days after sowing. Starting from the budding
phase, there was a difference in the rate of development of safflower, depending on the experience options.
With traditional technology, the budding phase occurred on July 1, or 51 days after the emergence of
seedlings. In the application of bio-technology, ie. when you share a biological preparation Biodux, fungicide
Orgamica S and bio-fertilizers Organit N, Organit P (biologichna technology) by etching of seeds and
treatment during vegetation safflower (foliar feeding of plants in phase 3-6 leaves) marked the early onset of
budding 2 days compared to safflower plants of the control variant.

In this variant, the budding phase occurred on June 28 or 49 days after the appearance of full shoots.
This trend in the development of safflower in the 2nd variants persists in the flowering phase. According to
the variants of the experiment, safflower entered the flowering phase on July 16 and 18. At the same time, in
the variant of the biologized technology, the flowering phase occurred earlier by 2 days compared to the
control. The flowering was friendly and lasted 34 days in the biologized technology version. When using
traditional technology, the duration of the flowering period-maturation lasted 37 days, that is, 3 days longer
than in the variant of using biological preparations. Full maturation in 2020 on the control came-on August
25, with the total duration of the growing season was 107 days. The use of biological preparations (biological
product Biodux, biofungicide Orgamica S and biofertilizers Organit N, Organit P (biologized technology)
reduced the duration of the growing season of safflower in the conditions of zone 1 of Western Kazakhstan
in comparison with traditional technology by 3 days. With the studied biologized technology, the duration of
the growing season of safflower was 104 days.

At the same time, it is necessary to note the importance of reducing the duration of the growing
season and the friendly maturation of safflower for the timely and high-quality organization of harvesting
operations.

Dynamics of growth of safflower plants. One of the indicators that characterize the state of
agrocenosis is the height of plants. Observations of the dynamics of linear growth of safflower showed that
the height of the plants depended on the weather conditions of the growing season and the cultivation
technology.

The analysis showed that at the beginning of the growing season, safflower has a low growth rate in
height. At the same time, the most intensive growth of plants in height was observed in the period from
stemming to the beginning of flowering. Then the growth rate decreased and by the phase of the beginning
of maturation of the plant on the studied variants had the highest height.

In the 2020 studies from the stemming phase, the difference in the growth of safflower plants was
noted, depending on the cultivation technology. In the phase of stooling the plant height of the control group
was 20 cm, and in applications of bio-technology plants had a height of 24 cm or the difference between the
height of the plants studied options amounted to 4 cm.

In the budding phase, the height of safflower plants according to the experimental variants was in the
range of 39-44 cm, and by the flowering phase, safflower plants had a height of 50-56 cm. At the same time,
the combined use of the biological product Biodux, the biofungicide Orgamica S and the biofertilizers Organit
N, Organit P (biologized technology) provided the maximum growth of safflower plants in comparison with

37



AYBUIWWAPYAUBIJIbIK FbIJIBIMOAPDI CENbCKOXO3AUCTBEHHbIE HAYKU

the control (traditional technology). By the maturation period of the safflower plant in the biologized version of
the technology reached 61 cm. Before harvesting, the height of the plants of the control variant was 54 cm or
the plants of this variant were left from the plants of the biologized technology variant by 7 cm.

When grown in different soil and climatic conditions, agricultural crops show noticeable features of the
formation of crop productivity elements. The safflower among these parameters is necessary to allocate such
important to create crop, as the stand density of plants surviving to harvest (pieces/m2), the number of
baskets 1 plant (EA), number of filled seeds per 1 plant (pieces), the number of seeds in 1 basket (PCs),
weight of seeds from one inflorescence (g), seed weight per plant (g).

Elements of the technology significantly affect the yield of any crop. Incorrectly selected technology
parameters can lead to the formation of low productivity indicators of safflower crops, which in turn can affect
the yield of oilseeds.

In the 2020 studies, the best indicators of the elements of the crop structure and the yield of safflower
were established using biologized cultivation technology (Table 1).

Table 1 - Structure of safflower yield elements depending on the cultivation technology in 2020
in the conditions of Zone 1 of the West Kazakhstan Region

Options Number of Number of The dia- Number of | Macca | Biological
plants per 1 productive meter of the | seeds per 1000 yield,

m?, baskets per baskets for 1 plant, CcCeMsiH, c/ha
pcs 1 plant, pcs 1 plant, see pcs r

Traditional 38,45 15,00 2,18 24,40 42,70 6,00

technology, control

Biologized 40,85 17,00 2,41 25,50 43,15 7,64

technology

LSDos — c/ha 1,19

Thus, the combined use of the biological product Biodux, the biofungicide Orgamica S and the
biofertilizers Organit N, Organit P (biologized technology) by seed treatment and treatment during the
growing season provided the number of productive baskets in safflower plants compared to the control
variant to 17.0 pcs per 1 plant.

With an average basket diameter (2.18-2.41 cm), when using biologized technology, the number of
seeds per 1 basket was 1.1 more than in the control. The use of biological preparations also contributed to
an increase in the weight of 1000 seeds from 42.70 to 43.15 g.

From the research data, it can be seen that in the conditions of 2020, the highest yield of 7.64 c / ha
was obtained with the joint use of the biological product Biodux, the biofungicide Orgamica S and the
biofertilizers Organit N, Organit P (biologized technology) by seed etching and processing during the growing
season. The use of traditional technology reduces the biological yield of safflower by 1.64 ¢ / ha or by
27.33%.

Seed huskiness is an indicator of quality that needs to be reduced. In the 2020 studies, huskiness
increased with traditional cultivation technology to 33.6%. The lowest indicator of seed huskiness was
observed when using biologized technology — 32.3%.

The oil content of safflower seeds, as shown by studies, varies under the influence of environmental
conditions prevailing during the growing season and elements of cultivation technology. In studies, the fat
content in the seeds was reduced by 28.8% when using traditional technology.

In 2020, as a result of comparative studies of the oil content of safflower, an increase in the oil content
of up to 30.0% was revealed when using biologized technology.

From the research data, it can be seen that in the conditions of 2020, the highest oil yield of 2.29 ¢ /
ha was obtained by the joint use of the biological product Biodux, the biofungicide Orgamica S and the
biofertilizers Organit N, Organit P (biologized technology) by seed etching and treatment during the growing
season. The use of traditional technology along with biological yield reduces the oil yield by 0.57 ¢ / ha or by
33.13%.

Conclusions.

Pre-sowing treatment of seeds and the use of biological products and biofertilizers during the growing
season contributes to the activation of a number of growth, physiological and biochemical processes of
plants, which leads to an increase in the yield of safflower.

With the combined use of the biological product Biodux, the biofungicide Orgamica S and the
biofertilizers Organit N, Organit P (biologized technology), the maximum indicators of productivity and quality
of safflower were obtained. As a result of comparative studies of the oil content of safflower, an increase in
the oil content of up to 30.0% was revealed when using biologized technology. In the conditions of 2020, the
highest oil yield of 2.29 ¢ / ha was obtained with the joint use of the biological product Biodux, the
biofungicide Orgamica S and the biofertilizers Organit N, Organit P (biologized technology) by seed etching
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and treatment during the growing season. The use of traditional technology, along with biological yield,
reduces the oil yield by 0.57 ¢/ ha or by 33.13%.
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