HAYVYHBIE CBA3H
SCIENTIFIC RELATIONS

https://doi.org/10.26898/0370-8799-2022-2-12 Tun crarby: OpUruHaNbHAA
VJIK: 633.85(574.2)(045): 632.3:632.912(045) Type of article: original

YPOXKXAWUHOCTDH CEMSIH PBI)KUKA B 3ABUCUMOCTH OT IPUMEHEHUS
PA3JIMYHBIX ITPEITAPATOB 1 CPOKOB IIOCEBA HA CEBEPE KAZAXCTAHA

(X) MycbinoB K.M., Apunos b.K., Aobimesa I T.
Kaszaxckuii azpomexnuueckuti ynueepcumem umenu C. Cetighynnuna

Hyp-Cynran, Peciyonuka Kazaxcran
(<) e-mail: kazeke1963 @mail.ru

[IpencraBneHsl pe3ynpTraThl MOJIEBOTO OMBITA MO BIMSHUIO MUKPOOMOIOTHYECKUX M XUMHYE-
CKUX CPEJCTB 3aIlMThl PACTEHUI Ha IPOAYKTHBHOCTH CEMSIH phIKHKaA MoceBHOTO. [Ipemaparsl (00-
paboTKa CeMsiH Mepej1 MOCEBOM MPOU3Be/IeHa DKCTPACOIIOM, 110 BEereTaluu — HHeeKTuipaoM [1po-
teyc u pyHrumuaom [ukTop) u3ydensl Ha ¢oHE pa3HBIX cpokoB moceBa (15-20 mas, 25-30 mas).
B kauecTBe KOHTpOJISI MCCIENOBalM BapuaHT Oe3 MpUMEHEeHHs npenaparoB. IloneBoil omeIT 3a-
KJIaJbIBaJM B YETHIPEXKPATHOM MOBTOPEHUH, IIOMAAb AeiaHkd 63 m2. Crocob moceBa — psjio-
BOW ¢ HOpMO#1 BriceBa 6,0 MITH BCXOKMX ceMsH/Ta. [IpeamecTBeHHUK — 1-s1 MIIIEHUIIA ITOCIIe mapa.
Pabora nposenena B 2018-2020 rr. B ycnosusax CeBepnoro Kazaxcrana. OObeKT u3ydeHHs — ce-
MeHa, MMOCEeBBl PhIKUKA MoceBHOTO Mcwmibkynen. [TouBa ydacTka — 4epHO3eM, COJepKaHUE Ty-
myca — 2,50-3,89%, azora — 30,80—-81,20 mr/kr, dpocdopa — 11-30 mr/kr, kamus 620—770 mr/kr.
Cemena o0OpabarsiBaii pacTBOPOoM DKcTpacona u3 pacuera 2 i (10 1 pabouero pacTBopa)/T ceMsiH
B JIeHb MoceBa. PekoMeH10BaH ONTHMAaJIbHBIN CPOK MoceBa pbbkuKa (25-30 Mast) ¥ onTUMalbHOE
coveTaHMe IpenaparoB ¢ 00pabOTKON CEeMsIH U ONPBICKUBAaHUEM IOCEBOB (DyHrHMUuAOM. BrisBieHa
MIPOJIOIKUTETHLHOCTD BETETAMOHHOTO Teprojia pbikuKa B yeioBusix CesepHoro Kaszaxcrana, Ko-
TOpasi cocTaBwiia B cpeqHeM 72—81 neHp. Beicokas MpoAyKTHBHOCTh OTMEUEHA MPH MPUMEHEHUH
MUKpPOOHOJIOTHYECKOTO TIpernapara DKeTpacon (00padoTka ceMsH) B ONPBICKUBAaHUS 1OceBa (PyH-
rutoM Iukrop (11,5-16,0 w/ra). ocrosepnas (HCP(s = 0,52) npubaBka ypoxkas ceMsH COCTa-
Buia 0,77 T/ra. YcTaHOBWIIM, 9TO OOMIIBHBIE TOKIM B TIEPHOJT BET€TAIIMHU CTIOCOOCTBYIOT Pa3BUTHIO
U pacrpocTpaHeHuto O6onesneit (pysapuos: R = 14,3-21,5% u P = 27,5-86,4%; anbrepHapHo3:
R=14,3-20,6% u P =25,2-84,3%).

Ki1roueBble cj10Ba: PbDKUK, CPOK [10CEBA, OMOIOTNYECKUE M XMMUYECKHE IIperaparsl, ypoykaii-
HOCTb CeMsIH
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The results of a field experiment on the effect of microbiological and chemical plant protection
agents on the productivity of camelina seeds are presented. The preparations (seed treatment before
sowing was made with Extrasol, during vegetation - with insecticide Proteus and fungicide Pictor)
were studied against the background of different sowing dates (15-20 May; 25-30 May). As a
control, the version without the use of drugs was investigated. The field experiment was laid in
quadruple repetition, the plot area was 63 m?. The seeding method is row seeding with a seeding
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rate of 6.0 million germinating seeds/ha. The forecrop is the 1st wheat after fallow. The work was
carried out in 2018-2020 in the conditions of Northern Kazakhstan. The object of the study are the
seeds and plantings of camelina Isilkulets variety. The soil of the site is chernozem, humus content -
2.50-3.89%, nitrogen - 30.80-81.20 mg/kg, phosphorus - 11-30 mg/kg, potassium 620-770 mg/kg.
The seeds were treated with Extrasol solution at the rate of 2 1 (10 I of working solution)/t of seeds on
the day of seeding. The optimal seeding date for camelina (May 25-30) and the optimal combination
of preparations with seed treatment and spraying of crops with fungicide are recommended. The
duration of the growing season of camelina in the conditions of Northern Kazakhstan was revealed,
which averaged 72-81 days. High productivity was noted with the microbiological preparation
Extrasol (seed treatment) and spraying of crops with fungicide Pictor (11.5-16.0 c/ha). A significant
(LSDys = 0.52) increase in seed yield was 0.77 t/ha. It was found that abundant rains during the
growing season contribute to increased development and spread of diseases (fusariosis: R = 14.3-
21.5% and P = 27.5-86.4%; alternariosis: R = 14.3-20.6% and P = 25.2-84.3%)).
Keywords: Camelina, sowing time, biological and chemical preparations, seed yield
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INTRODUCTION Camelinais drought-resistant, with a growing
season of 65-90 days, depending on the region of
cultivation. It is undemanding to environmental
conditions, has high ecological plasticity and
can grow in a wide range of soil and climatic
conditions. The plant is a good phytosanitary
plant and forecrop for other crops. The early
maturity is an important biological advantage
of camelina, as it allows to significantly reduce
the intensity of harvesting [4-6]. Therefore, the
cultivation of camelina for oil seeds in the north
of Kazakhstan is relevant.

The purpose of the research is to study
the effect of microbiological, chemical
preparations and timing of sowing on growth,
plant development, spread of diseases and seed
yield of camelina in the conditions of Northern
Kazakhstan.

Currently, there is a steady trend of
expansion of sowing and production of oilseeds
in Kazakhstan [1]. Cabbage crops occupy one
of the leading positions in the world production
of oilseeds. They successfully combine large
potential yield with high content of oil and
protein in seeds and provide a real opportunity
for more rational use of plant resources due
to enrichment of assortment of used species.
Oilseeds production is one of the components
of the agricultural industry, which provides
industry with raw materials, and livestock - with
fodder. The value of oilseeds is determined by
the versatility of their use in the food industry,
in agriculture and as a biofuel [2].

The promising oil-bearing crop camelina
arouses great interest among agricultural
producers. It successfully combines a high
potential seed yield (up to 2.0 t/ha) with a high
content of drying oil (36-40%) and protein

MATERIAL AND METHODS

Field experiments were laid in the

(25-30%). Among the priority indicators of the
quality of camelina seeds is the content of oil
and protein. Studies by various authors have
shown that the oil content in the seeds is about
40%, protein content is 30% [3].

experimental plot of "Kamenka and D" LLP,
located in Sandyktau district of the Akmola
region. The object of the research was the
camelina variety Isilkulets. The effect of
the combined application of biological and
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chemical preparations (treatment of seeds with
Extrasol before sowing, and by vegetation -
with insecticide Proteus and fungicide Pictor),
sown against different sowing dates (May 15-
20; May 25-30) on the yield of camelina seeds
was studied.

Extrasol is a safe preparation of exclusively
biological origin, it improves the supply of
nutrients to plants, increases seed germination,
accelerates plant development, reduces plant
infestation by phytopathogenic microorganisms,
which significantly increases plant productivity.
Pictor is a systemic combined fungicide
containing two active substances (boscalid and
dimoxystrobin) with different mechanisms of
action on a wide range of rapeseed pathogens.
Proteus is a new generation insecticide with
systemic contact action, destroys pests at all
stages of development (from eggs and larvae to
the adult stage).

The variant without the use of preparations
was used as a control. The seeding method was
row seeding with a seeding rate of 6.0 million
germinated seeds/ha. The forecrop was the 1st
wheat after fallow. Minimum tillage was used in
the experiments. No tillage was done after the
previous crop and before sowing, the seeding
was carried out by SZS-2.1 seeders. Harvesting
was carried out by direct combine harvesters
(Vector, etc.) in the phase of economic full
ripeness, when the lower pods turn brown and
the seeds in them harden.

According to the agrochemical survey
of the experimental field soil was common
chernozem, humus content 2.50-3.89%,
nitrogen 30.80-81.20 mg/kg, phosphorus 11-30
mg/kg, potassium 620-770 mg/kg.

The hydrothermal coefficient in the years of
research was from 0.75 in 2020 to 1.4 in 2018,
the sum of positive temperatures above +10 °
C-2295°.

RESULTS AND DISCUSSION

The main limiting factor of yield in the
area of experiments is moisture. The climate
in the study area is sharply continental. This
feature of the climate of Northern Kazakhstan
was manifested in all the years of research,
significantly affecting the productivity of

camelina plants. During the growing season
(from May to August inclusive) in2018,235 mm
of precipitation fell, which amounted to 137%
of the average annual rainfall. According to
the value of the hydrothermal coefficient, 2018
is characterized as well-wetted (HTC = 1.4).
In 2019 for the growing season precipitation
was at the level of the norm (154 mm, which
i1s 24 mm below the mean annual amount of
precipitation), only in May precipitation was
below the norm, in the third ten-day period of
July - 3.5 times less than the mean annual rates.
According to the value of the hydrothermal
coefficient, the year is characterized as dry
(HTC = 0.77). In 2020 during the growing
season precipitation amounted to 177.5
mm, which was 95% of the average annual
amount of precipitation. According to the
value of the hydrothermal coefficient 2020 is
characterized as dry (HTC = 0.75). Distribution
of precipitation during the growing season was
uneven. Thus, in 2018 their main amount was
in the whole August (102 mm), in 2019 - in the
IT ten-day period of June, III ten-day periods
of July and August (149-232% of the average
annual amount of precipitation). The sum of
positive temperatures for the growing season
2018 was above the norm, in 2019, 2020 -
below the norm by 66-328°.

The onset of the main phenological growth
phases of camelina in the years of the study
depended on both the studied agricultural
practices and the weather conditions
(see Table 1).

In the late crops the onset of the interphase
periods sowing - sprouting and sprouting -
branching took place 1-2 days earlier than in
the early crops. The data obtained show that,
on average, the duration of the interphase
period sowing - sprouting was 7-10 days. This
period was characterized by average daily air
temperature of 11.7-13.9 °C and the sum of
precipitation from 6.3 to 24 mm.

The length of the interphase period sprouting
- flowering is one of the main, because at this
time there occurs the growth of the vegetative
mass. When a certain amount of temperatures
is reached, one phase of plant development is
replaced by the next [7, 8]. If it took on average
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Ta6a. 1. /larel HacTyIIIeHHS OCHOBHBIX (ha3 pocTa M pa3BUTHUS phDKKKa, cpemnee 3a 2018-2020 rr.
Table 1. Dates of the main phases of growth and development of camelina, average for 2018-2020

Option Sprouts Branching Flowering First pod formation Full ripeness
Sowing dates 15-20 May
Control 28 May 13 June 29 June 16 July 7 August
Extrasol 26 May 10 June 26 June 13 July 4 August
Extrasol + Pictor 26 May 10 June 26 June 13 July 4 August
Extrasol + Proteus 26 May 10 June 26 June 13 July 4 August
Sowing dates 25-30 May
Control 6 June 20 June 5 July 20 July 11 August
Extrasol 4 June 18 June 3 July 18 July 8 August
Extrasol + Pictor 4 June 18 June 3 July 18 July 8 August
Extrasol + Proteus 4 June 18 June 3 July 18 July 8 August

61,5-261,8° of the sum of positive temperatures
to pass the first period of sowing - sprouting
when sowing on May 15-20, the period from
sprouting to flowering took on average 347,1-
890,1°. As a result, the duration of sprouting -
flowering period averaged 28-32 days.

Observations have shown that camelina
finishes the interphase period of flowering -
full ripeness in 35-40 days, depending on the
hydrothermal conditions.

In our studies, the shortest period of
flowering - full ripeness was observed in 2019
(with average daily temperature of 19.3 °C and
precipitation of 60 mm) and the longest-in 2018
(with temperature of 16.7 °C and 127 mm). This
is explained by the fact that high average daily
temperatures and lack of moisture lead to a
shortening of this period and, conversely, lower
temperatures in combination with abundant
precipitation contribute to its increase.

Camelina is an early maturing crop.
Despite the great role of individual periods of
plant growth and development, the duration
of the entire growing season is decisive in
the economic evaluation of the variety. The
growing season is one of the main biological
traits in plant breeding and is crucial for high
yields. It is one of the means of plant adaptation

to habitat conditions, which is determined by
genetic characteristics and the totality of the
environment [9].

On average, the growing season of camelina
was 75-81 days. At the sowing date of May 15-
20, this figure was 5-6 days shorter than at sowing
on May 25-30. The longest vegetation period of
camelina (89-102 days) was observed in 2018
under relatively cool and rainy weather (HTC =
1.4). In 2019, under dry conditions, the duration
of the growing season of camelina decreased to
64-67 days (HTC = 0.77). The duration of the
growing season as a whole and the individual
interphase periods of development of camelina
plants depended on the varietal characteristics
and growing conditions (see Table 2).

Under conditions of excess moisture
and low air temperature, the duration of the
growing season increases and, conversely,
under conditions of drought, the period from
sprouting to maturity decreases sharply.
Observations suggest that camelina has a
relatively short growing season, which is one
of the main positive biological qualities of the
crop. Thanks to this property, the development
of culture occurs in the best conditions for the
provision of moisture. It ripens much earlier
than other crops.
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Over the years of research, the duration of
the growing season of the crop was influenced
by the use of microbiological preparation, as
well as the sowing period. It averaged 72-81
days, at a late sowing date a decrease in this
period by 5-6 days was observed.

Phytosanitary condition of crops at any level
of agrotechnics is in a certain dependence on
climatic conditions of the area and the weather,
which is established in the period from seedlings
to maturity of seeds. At the same time, especially
noticeable influence on this indicator have
moisture and heat regime during the growing
season. Camelina, unlike other crops of the
cabbage family, is practically not infested by
pests and not affected by diseases. At a time of
constant increases in energy and pesticide prices
this makes it possible to significantly reduce
the level of costs for its cultivation. Infestation
of culture by various fungal diseases directly
depends on climatic and weather conditions.
In laboratory and field studies, scientists
found symptoms of Alternaria and Fusarium
infestation. Leaves, stems and pods are affected
[10]. Meteorological conditions in the years of
research differed from the average annual data,
as well as by decade and month as a whole,
which made it possible to comprehensively
assess the effectiveness of various drugs against
the diseases.

In our studies of phytosanitary conditions in
camelina crops, the amount of precipitation and
temperature regime had a significant impact.
Thus, in 2018 weather conditions were favorable
for the development of fungi of the genus
Fusarium and Alternaria. Reduced average
daily air temperature, good soil moisture in the
III ten-day periods of May and June, as well as
abundant precipitation in the I and II ten-day
periods of August contributed to the infestation
of camelina plants with diseases.

The combined use of seed treatment and
fungicide treatment of crops in the hearted
state against Fusariosis and Alternariosis
significantly stopped the development and
spread of the diseases and kept them in check
until the phase of the formation of the first pods.
Low precipitation in 2018 (8 mm, or 44% of the
mean annual data) with the temperature regime
at the level of the long-term average annual also
contributed to this. In early August, heavy rains
occurred (256% of the mean annual data) and the
dynamics of development and spread changed
dramatically towards an increase in diseases
(Fusariosis: R=14.3-21.5% and P=27.5-86.4%
Alternariosis: R = 14.3-20.6% and P = 25.2-
84.3%). Compared with the control variant, a
significant reduction in the development and
spread of diseases was observed in the variant
with the fungicide Pictor. Weather conditions

Tab6a. 2. [IpomomKUTETHPHOCTh OCHOBHBIX MEX(a3HBIX TIEPHOIOB POCTA U Pa3BUTHS PHDKHKA, CPEIHEE

3a 2018-2020 rr., 1eHb

Table 2. Duration of the main interphase periods of growth and development of camelina, average for

2018-2020, day

. Sowing - sprout- | Sprouts— branch-|  Branching— Flowering—full | Vegetation pe-
Option ing ing flowering ripeness riod

Sowing dates 15-20 May

Control 10 16 16 39 81

Extrasol 8 15 16 39 77

Extrasol + Pictor 8 15 16 39 77

Extrasol + Proteus 8 15 16 39 77
Sowing dates 25-30 May

Control 9 14 15 36 75

Extrasol 7 13 15 36 72

Extrasol + Pictor 7 13 15 36 72

Extrasol + Proteus 7 13 15 36 72
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in 2019 and 2020 were similar (HTC = 0.77
and 0.75). Thus, in 2019 during the growing
season of the crop, little precipitation and a
high temperature background were observed,
which caused a slow increase in the disease.
In such years, the development and spread of
diseases decreased in all the growth phases and
development of the crop compared to 2018.

The crop yield is determined by its main
elements: the number of plants per unit area,
productive bushiness, the number of grains
per plant and the weight of 1000 seeds. The
conditions fortheirmostsuccessful development
depend on the temperature and water regimes,
availability of mineral nutrients, as well as on
technological methods of cultivation.

The yield of camelina in the years of
research was significantly influenced by both
the prevailing weather conditions during the
growing season of the crop, and the timing
of the seeds sowing. Camelina yield from the
combined use of microbiological and chemical
preparations increased in comparison with the
variant without their use (see Table 3).

Thus, when dressing the seeds before
sowing, the yield of camelina increased at the
sowing date of May 15-20 compared with the
control variant by 2.8 c/ha, and with additional
spraying of crops with fungicides - by 3.8 c/ha
and insecticides by 1.2 c/ha. A similar pattern
was found in the variant with the sowing date of
May 25-30 and was, respectively, 5.4; 7.7 and
6.5 c/ha.

The yield differed significantly between the
early and later sowing dates, at sowing in May
25-30 it varied from 8.3 to 16.0 c/ha, which is
by 0.4-4.5 c/ha higher than in the variant with
the sowing date of May 15-20. At the same
time, sowing of seeds treated with Extrasol
and application of fungicide Pictor during
the vegetation period of camelina contribute
to obtaining higher seed yields than in other
variants, regardless of the sowing dates.

CONCLUSIONS

1. As aresult of the research it was found that
the duration of the growing season of camelina
in the conditions of Northern Kazakhstan is 72-
81 days. The optimal sowing date of sowing

Taoxa. 3. BausHue npuMeHeHUs pa3HbIX Ipe-
[apaToB 1 CPOKOB [I0CEBA HA YPOKaHHOCTh CEMSH
priokuka B 2018-2020 rr.

Table 3. Effect of the use of different
preparations and seeding dates on the yield of
camelina seeds in 2018-2020

Sowing date Preparation Yield, c/ha
15-20 May Control 7,9
Extrasol 10,5
Extrasol + Pictor 11,5
Extrasol + Proteus 9,1
LSDys 0,52
25-30 May Control 8,3
Extrasol 13,7
Extrasol + Pictor 16,0
Extrasol + Proteus 14,8
LSD,s 0,54

camelina is the III ten-day period of May, which
provides the maximum seed yield of 13.7-16.0
c/ha, which is 23-28% higher compared to the
earlier sowing date (15-20 May).

2. The optimal efficiency is provided by
the combined use of preparations with seed
treatment Extrasol and spraying of crops with
fungicide Pictor, it contributes to obtaining the
yield by 2.4-2.8 c/ha higher than in the variant
with the seed dressing before sowing and
insecticide Proteus during the growing season.
Sowing with dressed seeds and spraying of
camelina with fungicides during the vegetation
period against diseases increases the yield by
1.4-1.9 times compared to the variant without
their application.

3. Over the years, studies have shown that
the use of combined treatment of seeds with
preparations and seeds with fungicides reduces
the development and spread of diseases to the
phase of the formation of the first pods.
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Camelina seeds yield depending on the use of different preparations
and sowing dates in the north of Kazakhstan
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HHPABUJIA JIUISI ABTOPOB

IpaBuna a1 aBTOPOB COCTABIICHBI HA OCHOBE 3THYECKUX MPHHIINIOB, OOIHUX JUI WIEHOB HAYYHOTO COOOIIECTBA, U
TIPaBUII MyOMUKAINH B MEKTyHAPOTHBIX U OTCIECTBEHHBIX HAYYIHBIX MEPHOJUICCKAX U3IAHUAX, & TAKKE B COOTBETCTBHU
¢ TpeboBanusmMu BAK mi1s nepuoandecknx M3gaHUM, BKIIOUCHHBIX B [lepedeHb pOCCHHCKHUX PELEH3UPYEMBIX HAayYHBIX
JKYPHAJIOB, B KOTOPBIX JO/DKHBI OBITH OIIyOINKOBAHbI OCHOBHBIE HAy4HBIE PE3YJIbTAThl JUCCEPTALUM Ha COUCKAHUE YIEHOH
CTENEHH JOKTOPA U KaHHaTa HayK.

XKypnan myOnuKyeT OpuruHaIbHbIE CTAaThH MO (YHIAMEHTAJIbHBIM U MIPUKJIAJHBIM IPOOIEMaM 10 HAaIIPABICHUSIM:

e o0ree 3emiie/ieNine U PACTCHUEBOJICTRO;

°  CeJICKIIUS, CEMCHOBOJICTBO U OMOTEXHOJIOTHUS PACTCHHIA;

*  arpoxXMMHUsi, arporoYBOBE/ICHHE, 3AIUTA U KAPAHTUH PACTEHHIA;

*  KOPMOIIPOU3BOJICTBO;

*  HHQpEKIMOHHBIE OOJIE3HH K UMMYHOJIOTHSI )KUBOTHBIX;

*  YacTHas 300TEXHHS, KOPMIICHHE, TEXHOJOTHH MPUTOTOBJICHUS KOPMOB U NMPOU3BOJICTBA MPOAYKIHH KHUBOTHOBOJICTBA;
*  pa3BeJCHHUE, CEICKIIUs, TCHETHKA U OMOTEXHOJIOTHUS JKUBOTHBIX;

°  TEXHOJIOTHH, MAIIUHBI U 000PYI0BAaHHE JJIsl arPONIPOMBIIIIIICHHOTO KOMILIEKCA;

*  IHIICBbIC CUCTEMBI.

Crarps, HampaBisieMas B pPEJaKLUWIO, JIOJDKHA  COOTBETCTBOBaTh  TEMAarH4YEeCKMM  pasfeiaM  JKypHaia
«Cubupckuil BECTHUK CEIbCKOXO35IHCTBEHHOM HAYKI»:

lﬂl/l(l)p 1 HAUMECHOBaHHE Hay'-lHOﬁ CleUAJBbHOCTH B COOTBETCTBUH C Homemma”rypoii

HaumeHoBaHne pyOpHuKH .
HAy4YHBIX CHIENHAILHOCTEN, 10 KOTOPLIM NPUCYKIAI0TCS y4eHble CTeneH

3emMiteienne U XUMHU3aIus 4.1.1. OOmiee 3emieneniic 1 pacCTCHHEBOACTBO
4.1.3. Arpoxummusi, arporoYBOBEICHNE, 3aINTa U KAPAaHTUH PACTCHUH

PacrenueBonctBo u cenekuus  4.1.1. O6uiee 3emienenne U pacTeHHEBOICTBO
4.1.2. Cenekuusi, CCMEHOBOJCTBO U OMOTEXHOJIOTHS PACTCHUI

3amura pacTeHUH 4.1.3. Arpoxumusi, arporo4BoBeICHUE, 3alIUTa U KAPAaHTUH PACTCHUI

Kopmomnpon3zBoactso 4.1.1. OOmee 3emieneniic 1 pacTCHUEBOACTBO
4.1.2. Cenekuusi, CECMEHOBOJACTBO U OMOTEXHOJIOTHS PACTECHUI
4.1.3. Arpoxumusi, arporoyBOBECHNE, 3aIIUTA U KAPAHTUH PACTECHHH

300TeXHUS U BETEpUHAPUS 4.2.3. NudexunonHbie 00JI€3HU U UMMYHOJIOTHS )KUBOTHBIX
4.2.4. YacTtHas 300TeXHHUS, KOPMIICHHE, TEXHOJIOTUH ITPUTOTOBIICHNSI KOPMOB U IIPOM3BOJICTBA
MIPOAYKINH KUBOTHOBOACTBA
4.2.5. Pa3Benenue, CeIEKIHs, T€HETUKA U OMOTEXHOJIOTUS KUBOTHBIX

Mexanuszanus, apromatnzanusi, 4.3.1. TexHonmorum, MamuHbI 1 000PYIOBaHUE ISl aTPONPOMBIIUICHHOTO KOMITJIEKCa
MOJIEIIUPOBAHHE U
nHpopManmoHHOe obecreueHne

[epepaboTka 4.3.3. Ilumesbie cUCTEMbI
CEeJILCKOX03sIHCTBEHHOU
MIPOIYKIIUH

4.1.1. OO1mee 3emienenne U pacTEHHEBOACTBO

4.1.2. Cenekuusi, CEMEHOBOJCTBO U OMOTEXHOJIOTHS PACTCHUI

4.1.3. Arpoxumusi, arporo4BOBeICHNE, 3aIIUTa U KApaHTUH PACTCHUH

4.2.3. UudexunronHbie 00JI€3HU U UMMYHOJIOTHSI )KUBOTHBIX

4.2.4. YacTtHas 300TeXHHUS, KOPMIICHHE, TEXHOJIOTUH ITPUTOTOBIICHNSI KOPMOB U TIPOM3BOJICTBA
MIPOAYKINH KUBOTHOBOACTBA

4.2.5. Pa3Benenue, CEIEKIHs, TEHETUKA U OMOTEXHOJIOTUS KUBOTHBIX

4.3.1. TexHOIOrHH, MAIINHBI K 000PYIOBAHUE IS arPOITPOMBIIIICHHOTO KOMILIEKCa

4.3.3. TlumeBble CUCTEMBI

[Ipobnemsl. Cyxaenus
Hayuneble cBsi3u

W3 ucropun
CEeJILCKOXO03SICTBEHHON HAyKU
Kparkue coobmienus

W3 nuccepraninoHHBIX paboT

B sxypHaie Takxke myOauKyTCst 0030pbl, KpaTKue COOOIICHNUS, XPOHUKA, PEIICH3UH, KHW)KHBIC 0003pPEHUS, MaTepHAIIbI
10 UCTOPHUH CEJIbCKOXO3HCTBEHHOW HAYKHU U JIEATEbHOCTU YUPEKICHUN U YUCHBIX.

Yuciio myOnukanuii OJHOTO aBTOpa B HOMEPE SKypHasla HE JOJDKHO INPEBBIIIATh IBYX, HPU 3TOM BTOpas CTAThs
JIOIyCTUMA JIUIIb B COABTOPCTBE.

K paccMOTpeHHIO MPUHUMAIOTCSI MaTepHajbl OT Pa3lTHIHBIX KaTerOPH HCCIeoBaTelNel, aClIUPaHTOB, TOKTOPAHTOB,
CIICIIMAJIMCTOB U OKCIIEPTOB B COOTBETCTBYIOMINX O0TACTAX 3HAHUH.

Bce crarby pelieH3upyrOTCs U MMEIOT 3apeructpupoBaHHblil B cucteme CrossRef nnnexc DOI.

[Ty6nukanuu Uit aBTOPOB GecIIaATHBI.

IIpu HampaBIeHUU CTATbU B PEAAKLMIO XKypHaIa « CHOUPCKUI BECTHUK CENbCKOXO3SIHCTBEHHON HAyKH» PEKOMEHAYEM
PYKOBOZCTBOBATbCS CIAEAYIOLMMU [IPABUIIAMU.
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