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This article presents the results of a study of zonal, zero, minimum-zero, minimum and dump-flat-
cutting technologies of wheat cultivation. The article presents average annual data from 2016 to 2020 for the
analysis of wheat yield and calculation of the economic efficiency of the application of these technologies.
The yield of wheat in our zone depends on properly selected agricultural machinery. As a result of the
experiment, the best was the dump-flat-cut agricultural technology of wheat cultivation with an average yield
of 16.5 centners per hectare and an increase of 0.9 centners per hectare to the control. The worst yield
turned out to be on the variant with the use of zero technology — 12.7 centners per hectare. The calculation
of economic efficiency showed that the most profitable was the moldboard-flat-cutting technology - 94.5%,
the lowest profitability of 56.8% was shown by the zero agricultural technology.

Keywords: wheat, yield, agrotechnology, zero technology, dump-flat-cutting technology.

BITUAHMUE PA3NUYHbIX ATPOTEXHONOIMMMA HA YPOV)KAVIHOCTb APOBOW MWWEHULbI
B YCNOBUAX KOCTAHAUCKOWU OBJIACTH

Uigey C.C. — Maaucmp ceribCKOX03ALUCMBEHHbIX Hayk, npenodagamernb kagedpsl agpoHomuu, HAO
«KocmaHadickuli peauoHasnbHbIlU yHUgepcumem umeHu A. balimypcbiHo8a».

unoe M.I1. — kaHOuOam CenbCKOXO03[lICMBEHHbIX HayK, OoueHm kKagedpbl azpoHomuu, HAO
«KocmaHadickuli peauoHarsnbHbIl yHUgepcumem umeHu A. balimypcbiHoga».

B daHHOU cmambe ripedcmasreHb! pe3ynibmamsl uccriedosaHusi 30HanbHoU, Hyrnegou, MUHUMAabHO-
Hyrnegou, MUHUMaJsIbHOU U 0mearsibHO-M/I0CKOPEe3HOU MmexHosIoaull 8030erbieaHus nuweHuubl. B cmamee
rnpueedeHbl cpedHemMHozonemHue OaHHble ¢ 2016 no 2020 200blI aHanu3a ypoxalHocmu nuweHuubl U
pacyem 3KOHOMUYECKOU 3¢hgheKmueHOCMU rPpUMeHEHUsT OaHHbIX MEeXHOo0aul. YpoxalHocmb MweHUUbl 8
Hawel 30He 3agucum om rpasusibHO Mo0obpaHHOU aspomexHUKU. B pesynbmame onbima ny4qwel oka-
3as1acb 0mearsibHO-1/10CKOPEe3Hasi azpomexHo102usi 8030e IbI8aHUsT MUEHUUbI CO cpedHel ypoxxalHOCMbH
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16,5 u/za u npubaekoli k koHmpomto 0,9 u/za. Xydwas ypoxallHocmb OKasanacb Ha eapuaHme c rpume-
HeHueMm Hyrnegol mexHosnoauu — 12,7 u/za. PacyeT aKoHOMMYEeCKon adp(PEeKTUBHOCTM Nokasarn, YTo Hambo-
nee peHtabenbHOM Gbina oTBanbHO-NNoOckopesHas TexHonorns — 94,5%, HaumeHblylo peHTabenbHOCTb
56,8% nokasana Hynesas arpoOTEXHOOMs.

Knodesble crnosa: nuweHuya, ypoxalHOCmb, agpomexHOoroausi, Hyrnegas MexHos02us, omeasbHO-
MI0CKOPEe3Hasi MexHoI02usl.

KOCTAHAI OBJbICbI XXAFOAUbIHAOA XA30bIK BUOANOBIH OHIMAIIHE TYPII
ArPOTEXHONOIMANAPAbIH ©CEPI

Weey C.C. — aybin wapyawsblinbifbl fblibiMOapbiHbIH Masucmpi, "A. balimypcbiHO8 ambiHOafb!
KocmaHal eHipnik yHusepcumemi" KeAK aepoHomusi kagheOpachIHbIH OKbIMYWbIChI.

Wunoe M.I1. — aybinl wapyawbifibifbl fblfibiIMOapPbiHbIH KaHOudambl, azpoHOMUsT KaghedpachiHbiH
OoueHmi, "A. balimypcbiHo8 ambiHOarbl Kocmaral eHipnik yHugsepcumemi” KeAK.

byn makanada 6udali ecipydiH atiMakmblk, Hes0iK, MUHUMarObi-HendiK, MUHUMAasObl XXOHEe Xep acmabl-
XKasbIKMbIK KeCy mexHoo2usinapbiH 3epmmey Homuxxenepi kenmipineeH. Makanada 2016 xbindaH 6acman
2020 xbinFa OeliiHei 6udaliObiH WbiFbIMObIbIFbIH MandaydbiH opmalwia KerKblidblK 0epekmepi XoHe OCbl
mexHornoeausnapobl KondaHyOblH 39KOHOMUKasblK muimOinieiH ecenmey kKenmipineeH.bi3diH almakmarbl
budalidbiH eHimdiniei OypbiC maHOarsnFaH aybliwapyalbliibiK mexHonoausicbiHa 6alnaHbicmsi. Toxipube Ho-
muxeciHOe 16,5 u/za opmawa eHimoinikneH xoHe 0,9 u/ea bakbinayra ecymeH 6udal ecipydiH YUIHOI-
JKa3bIKMbIK Kecy aspomexHosioausickl y30ik 60n0bi. EH Hawap eHiMOinik Hendik mexHonoausHbl KorndaHy
HycKacbiHOa 60510bI1-12,7 u/2a. OKoOHOMUKarbIK muimMOifiikmi ecenmey kepcemkeHOel, eH muimdici-meaic
Kecy mexHosnoeusicbl-94,5%, eH memeHeai Kipicminik-56,8% Hesndik azpomexHOoI02us.

TyliHOi ce3dep: budal, eHIiMAirik, aspomexHonoausi, HenliKk mexHosnoaus, yUiHOI-Ka3bIKMbIK Kecy
MEeXHO102UsChI.

Introduction. Agrotechnology is a set of measures in crop production aimed at obtaining high and
high-quality yields, using cost-effective methods that meet environmental standards. One of the main tasks
for agricultural producers is the choice of agricultural technology. The purpose of this article is to study the
effect of the use of various agricultural technologies on the yield of spring wheat crops.

To achieve the goal, the following tasks were set:

- determine the yield of wheat, depending on the technology of its cultivation;

-calculate the economic efficiency of the application of various agricultural technologies for the
cultivation of wheat.

Research methodology. The research was carried out in the farm "Skindirov" in 2020. The farm is
located in Kostanay district, Kostanay region, near the village of Sadchikovskoye. The farm is located in the
arid steppe zone, on southern black soils.

The experiment was carried out in a four-field crop rotation: pure fallow - spring wheat 1 - spring wheat
2 - spring wheat 3. Wheat variety Lyubava 5 - medium early variety of common wheat

Experience scheme:

1 Traditional (zonal) technology (K);

2 Zero technology;

3 Minimum zero technology;

4 Minimum technology;

5 Moldboard-flat-cutting technology.

When processing the fields according to zonal agricultural technology, pure fallow was used in the first
field. During the summer, four flat-cutting treatments were carried out at 10-12 cm, and at the end of
fallowing on August 25, deep flat-cutting loosening by 25-27 cm with tools PG - 3.5 and KTS - 10-02. The
anti-grain herbicide was applied when the economic threshold of harmfulness was reached.

The autumn tillage after the first wheat was harvested for the second crop consisted in shallow flat-
cutting tillage by 10-12 cm. After the second wheat and the third wheat were harvested, the same
technological operations were used. [2, p.88]

At zero treatment, chemical vapor was used in the first field. In the fallow field, two herbicide
treatments were carried out with a continuous herbicide - Tornado. The first treatment was carried out
between June 15 and 20, the second on July 25, a month later. [3, p.102]

For all subsequent crops in the crop rotation, there was a complete rejection of all treatments, only
chemical pre-sowing and herbicide treatments were carried out in the crops of each crop. Presowing
herbicidal treatment was carried out three days before sowing the culture. The anti-oat herbicide Cougar 0.4
I / ha was used in wheat crops.
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The minimum-zero technology was carried out against the background of chemical steam, but
mechanical presowing cultivation was carried out on all crops in the crop rotation.

The same herbicide Cougar was used in wheat crops against wild oats at the rate of 0.4 1/ ha.

Minimum technology treatment consisted of the use of chemical steam, similar to the two previous
technologies. Presowing cultivation was carried out for all crops in the crop rotation.

After the first wheat and the second wheat were harvested, autumn flat-cut loosening was carried out
by 10-12 cm.

When processing using the moldboard-flat-cutting technology, the pure steam technology included
shallow flat-cutting loosening to a depth of 10-12 cm with the KTS tool - 10-01 on May 30. On July 15, deep
cultivated plowing (with a harvester) was carried out to a depth of 25-27 cm. Subsequent treatments during
the summer consisted of two shallow cultivations of 10-12 cm. [4, p.92]

For all crops of crop rotation, moisture was closed in the early spring period and mechanical
presowing cultivation was carried out.

All data obtained in the study were processed by the AgroStat program.

Research results. When cultivating wheat using different agricultural technologies, the yield may
vary. Wheat yield was taken into account using the continuous accounting method. The results on wheat
yield depending on the cultivation technology are shown in Table 1.

Table 1 — Long-term data on the impact of various agricultural technologies on the yield of
spring wheat, 2016-2020

Cultivation Productivity, centners per hectare Average yield

technology 5
Wheat 1 Wheat 2 Wheat 3 centners per hectare %

1 Traditional (K) 18,2 15,4 13,2 15,6 100,0

2 Zero 17,2 12,0 9,0 12,7 81,4

3 Minimum zero 16,8 12,4 10,4 13,2 84,6

4 Minimum 17,0 13,8 11,8 14,2 91,0

5 Moldboard-flat- 18,8 16,2 14,5 16,5 105,8

cutting

LDSq5 2.1 0,9 1,1

The least significant difference (LDS) is a kind of division price, the resolution of the experiment in
assessing the difference in sample means. The NDS criterion = ty5 * S4 indicates the marginal error for the
difference between the two sample means.

If the actual difference is greater than LDS 45 (d 2 NSRO0.5), then it is significant, significant, with d <
LDS g3, it is insignificant.

Analysis of the yield by various cultivation technologies in the context of crops by crop rotation
revealed a number of features. These features were the result of both different tillage technologies and the
use of herbicides for individual crops. This conclusion is fully manifested when analyzing the yield for each
crop separately. Thus, the yield of the first wheat did not fully reveal the differences between cultivation
technologies. This is due to the fact that in the second half of the summer there was heavy rainfall, which
practically equalized the conditions for the growth and development of the first culture. Therefore, its
productivity was the same in all variants of the experiment — 17.0-18.8 centners per hectare. However, here,
too, some peculiarities in the formation of the crop can be noted. So, its maximum value was typical for the
moldboard-flat-cutting technology — 18.8 centners per hectare, followed by the traditional technology — 18.2
centners per hectare. This indicates that these technologies are good at clearing the field from common wild
oats, improving the nitrogen regime of the soil and accumulating moisture in the soil. Zero, minimum-zero
and minimum technologies are not inferior to these options in a wet year in terms of the yield of the first crop.
However, a noticeable decrease in the productivity of the first crop should be noted. So, according to zero
technology, this is a decrease, respectively, 1.0-1.6 centners per hectare, at a minimum-zero 1.4-2.0
centners per hectare, at a minimum 1.2-1.8 centners per hectare. These values are below the LDS 45 and
can be considered insignificant. However, their high values at a high level of LDS o5 — 2.1 centners per
hectare indicate the instability of these technologies.

In order to visually assess the effectiveness of various technologies of wheat cultivation, calculations
of economic efficiency were carried out. For this, an assessment was made of the costs of processing fields
using various agricultural technologies in the crops of spring wheat.
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Table 2 — Average long-term data on the economic efficiency of various technologies for the
cultivation of spring wheat in a four-field grain-fallow crop rotation, 2016-2020

Index Cultivation technology
Traditional (K) | Zero Minimum zero | Minimum Moldboard-flat-cutting
1 Average yield, 15,6 12,7 13,2 14,2 16,5
centners per
hectare
2 Increase from 1 | - -2,9 2.4 -1,4 +0,9
hectare, centners
3 Selling price of | 7000 7000 7000 7000 7000
1 centner, tenge
4 Cost of 109200 88900 92400 99400 115500

production from 1
hectare, tenge

5 Material and 58750 56705 57058 57763 59384
monetary costs
per hectare,
tenge

6 Labor costs per | 6,20 5,50 5,54 5,60 6,27
1 hectare, men
per hour

7 Labor costs per | 0,39 0,43 0,42 0,40 0,38
hour, men per
hour

8 Cost price of 1 3766 4465 4322 4068 3599
centner, tenge
9 Net profit per 50450 32195 35342 41637 56116
hectare, tenge
10 Profitability,% | 85,9 56,8 61,9 72,0 94,5

Costs per hectare for the control variant amounted to 58,750 tenge. Grain was sold at 7000 tenge per
centner.

Based on the calculations, the least effective option was shown by the option using zero technology.
The average yield for this option was 12.7 centners per hectare. The level of profitability was the lowest at
56.8%. Net profit per hectare is 32195 tenge, with the highest cost of one centner of grain — 4465 tenge,
which is considered expensive grain compared to other options.

The best indicator of profitability of 94.5% and a yield of 16.5 ¢ / ha turned out to be on the option with
the use of moldboard-flat-cut tillage. Only in this variant is a positive increase in yield to the control — 0.9
centners per hectare. Considering that this option turned out to be the cheapest grain in terms of cost — 3599
tenge, the profit per hectare turned out to be the highest and amounted to 56116 tenge. The cost of
production for this option was also the highest and amounted to 115,500 tenge. The cost of 1 centner of
grain was 3599 tenge, which is 866 tenge less than in the worst case using zero technology.

The next most cost-effective option was the traditional technology option, which was the benchmark
option. The profitability on this option was 85.9%, which is 29.1% more than the worst option. The cost of
one centner of grain was 3766 tenge, which is only 167 tenge more expensive than the best option. Profit
from 1 hectare amounted to 50450 tenge, which is less than 5666 tenge on the option with moldboard-flat-
cutting technology, but more than on the option with zero technology by 18255 tenge.

The minimum technology yielded by 13.9% in terms of profitability to control and by 24.5% to the best
option. The profitability on this option was 72.0%. The cost of 1 centner of grain was 4068 tenge. This can be
explained by the cost of herbicides in the crops of the second and third wheat. Profit per hectare amounted
to 41,637 tenge, which is 9,442 tenge higher than in the worst case. Based on this, we can say that the
option using the minimum technology showed an average level of efficiency.

It is inferior to the above options, but still better than the zero-technology option, the zero-technology
option. The level of profitability for this option was 61.9%. This is 32.6% less than the best option, but 5.1%
better than the zero-tech option. Profit from one hectare was 35342 tenge, and the cost of one centner of
grain was 4322, which is also considered an expensive grain. The high cost price was also formed due to the
use of herbicides in all crop rotation fields.

Conclusions. Based on all of the above, we can conclude that the most economically profitable and
expedient will be the use of moldboard-flat-cutting technology of wheat cultivation. The cost of 1 centner of
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grain on this option is the lowest — 3599 tenge, and the net profit is the highest due to the highest yield —
41,637 tenge. The use of traditional technology will also be effective. The control option was not far behind in
terms of performance from the best option and showed a profitability of 85.9%. The cost of grain for this
option is slightly higher — 3766, which is a consequence of the need to use herbicides in the crops of the
third wheat.
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