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YIELD, PRODUCTIVITY, AND ECONOMIC EFFICIENCY OF WINTER WHEAT
CULTIVATION DEPEND ON CROP ROTATION LINK AND FERTILIZER SYSTEMS

Abstract

The yield of agricultural crops is influenced by a complex of natural and agrotechnical factors. The productivity of each crop
can only be considered in direct relation to the specific conditions of its cultivation. Among the agrotechnical techniques included
in modern technologies, the correct placement of varieties after different predecessors in crop rotation is the most important. The
structure of crop rotation and the fertilizer system are the simplest and most accessible agrotechnical measures that ensure high
productivity of agricultural crops. The objective application of mineral fertilizers is one of the important elements of winter wheat
cultivation technology that can solve the problem of optimizing the crop's fertilization system.

However, for the conditions of the Northern Steppe of Ukraine, these issues remain insufficiently studied. Therefore, research
on the influence of the structure, composition, and placement of crops in short rotation crop rotations, the productivity and yield of
winter wheat, and their economic justification are quite relevant.

1t has been established that the crop rotation factor positively affects the yield of winter wheat when grown after non-steam
predecessors and different fertilizer systems. The highest yield level of winter wheat variety Oranta Odeska was observed in the
buckwheat—soybean—winter wheat rotation with an organo-mineral fertilizer system, reaching 6.45 t/ha. The yield of winter wheat
significantly depended on the use of fertilizer systems in both crop rotation links. The highest yield increments were found in the
soybean—soybean—winter wheat rotation with an organo-mineral fertilizer system, reaching 1.94 t/ha.

A significant factorial dependence of winter wheat productivity on crop rotation link was proven under conditions without
fertilizers and with a mineral fertilizer system. The highest nutrient uptake index was provided by the organo-mineral fertilizer system —
6.96 t/ha and 7.10 t/ha of grain units, 8.93 t/ha and 9.10 t/ha of feed units, 0.76 t/ha and 0.77 t/ha of digestible protein, respectively, for
the soybean—soybean—winter wheat and buckwheat—soybean—winter wheat crop rotation links. The highest yield increments of grain
and feed units were obtained with the mineral fertilizer system: 2.14 t/ha (44.3%) and 2.74 t/ha (44.3%), respectively. Additional 45.5%
(0.24 t/ha) of digestible protein was formed by winter wheat plants in the soybean—soybean—winter wheat crop rotation link with an
organo-mineral fertilizer system.

The highest economic indicators in winter wheat cultivation were found in the variant without fertilizers in the buckwheat—
soybean—winter wheat crop rotation link, which allowed for a net profit of 9136 UAH/ha and a profitability of 62.4% with expenses of
14629 UAH/ha.

Key words: crop rotation links, fertilizer systems, yield, productivity, economic efficiency, winter wheat.

Introduction. The most important food crop in our country is wheat. Increasing the gross yield of high-qual-
ity winter wheat grain is one of the priority directions for the development of agriculture in Ukraine and worldwide,
and the variety is one of the most effective methods of increasing productivity.

According to scientific research, the potential of modern varieties of winter wheat is only realized by 30—40% [2;
4; 8;9].

The yield of agricultural crops is influenced by a complex of natural and agronomic factors. The productivity
of each crop can only be considered in direct relation to the specific conditions of its cultivation. The use of individual
technologies in the cultivation of modern varieties does not fully realize the biological properties of plants, which ulti-
mately affects the productivity levels [3, 13].

Among the agronomic practices that are part of modern technologies, the most important is the proper placement
of varieties after different predecessors in crop rotation. In recent years, winter cereals have been increasingly sown after
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non-traditional predecessors such as spring barley, sunflower, and rapeseed. This has a negative impact on the phytosan-
itary condition of the fields, moisture supply, nutrient regime of the soil, and leads to a decrease in crop productivity
[5;6;7].

Structure of crop rotation and fertilization system are the simplest and most accessible agronomic measures that
allow forming the soil fertility background, determining the mineral nutrition regime, and ensuring high productivity
of agricultural crops. The most environmentally stable fertilization system is one that combines the application of mineral
fertilizers with the incorporation of by-products and nutrient-rich cover crops [10; 11; 12; 15].

Recently, the question of applying fertilizer rates and methods to winter wheat crops has become relevant. The sci-
entifically justified use of mineral fertilizers and bio-preparations is one of the important elements of winter wheat culti-
vation technology that can solve the problem of optimizing the fertilization system for the crop [1; 14].

However, for the conditions of the Northern Steppe region of Ukraine, these issues remain insufficiently studied.
Therefore, research on the influence of the structure, composition, and placement of crops in short rotation crop rotations,
as well as the productivity and yield of individual crops, is quite relevant.

The aim of the research is to establish the dependence of winter wheat yield levels in different links of short rota-
tion crop rotations on fertilization systems and determine the level of economic efficiency of the investigated factors.

The object of the research is crop rotation links and fertilization systems.

Research methodology. The research methods included field and laboratory-field experiments. Field experiments
were conducted from 2019 to 2023 in the agriculture laboratory of the Institute of Agriculture of the Steppe, National
Academy of Agrarian.

Winter wheat of the Oranta Odessa variety was grown in short rotation crop rotations with different soybean sat-
uration. The crop rotation with up to 60% soybean saturation included the following crop rotation sequence: 1. Soybean;
2. Winter wheat; 3. Soybean; 4. Corn for grain; 5. Soybean. The crop rotation with up to 40% soybean saturation included
the following crop rotation sequence: 1. Soybean; 2. Winter wheat; 3. Soybean; 4. Corn for grain; 5. Buckwheat.

Winter wheat sowing was conducted at optimal sowing dates with a recommended seeding rate of 5.0 million
seeds/ha, alongside three fertilizer systems: 1. Without fertilizer; 2. Mineral fertilizer system; 3. Organic-mineral fertilizer
system. Considering that different crops were grown in the crop rotations, the fertilizer system included the application
of scientifically justified norms for the Northern Steppe zone. For crop rotations with up to 60% soybean saturation,
the mineral fertilizer system included N_ P, K, , while for crop rotations with up to 40 % soybean saturation, N_ P, K
was applied. However, to maintain an average fertilizer rate of N, P, K, per rotation, the organic-mineral fertilizer system
utilized mineral fertilizers similar to the mineral fertilizer system, along with by-products of the preceding crop as organic
fertilizers.

The establishment and conduct of the experiments were carried out according to field research methodology.

To achieve high winter wheat yields during the research period, favorable weather conditions were present in 2022
and 2023. Weather conditions in 2021 and particularly in 2019 were not favorable for obtaining high yields of winter
cereals, including winter wheat.

The presentation of the main material of the research. It is known that the main components for obtaining high
yields of winter wheat are and remain the creation of optimal growing conditions for this crop. By studying the reaction
of winter wheat plants to their location in different crop rotations, we have established that on average for 2019-2023,
this factor has gained significant importance in variants without fertilizers and under the mineral fertilization system.
Growing winter wheat in the crop rotation of buckwheat—soybean—winter wheat has contributed to obtaining reliable
yield increases compared to the crop rotation of soybean—soybean—winter wheat, which amounted to 0.46 t/ha without
fertilizers and 0.21 t/ha under the mineral fertilization system (Table 1).

Therefore, we have established that the crop rotation factor positively affects the yield of winter wheat when grown
on non-steam predecessors in the absence of fertilizers and under the mineral fertilization system, and is neutralized

Table 1. Yield of winter wheat variety Oranta Odeska depending on the crop rotation links and fertilization
system (2019-2023)

c cati A " Difference
rop rotation - verage for
links, Factor A Fertilizer system, Factor B 2019-2023 factor A factor B
t/ha % t/ha %
Sovb b Without fertilizer 4,39 - - - -
OyDeam SOYBEAN= I\ fineral NP, K. 5,85 — — 1,47 33,4
winter wheat - 020220
Organic-mineral N_P, K +By-p.P* 6,33 - - 1,94 44,3
Buckwh Without fertilizer 4,85 0,46 10,5 - -
uckwheat - Mineral NP, K. 6,07 021 3,7 1,22 252
soybean—winter - 04040
Organic-mineral N, P, K, + By-p.P* 6,45 0,12 1,9 1,60 33,1
Average 5,66 — — — —
LSD,, A=0,13 B=0,16 AB=0,22

Note: By-p.P* — by-product of the previous culture
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when using the organo-mineral fertilization system. Thus, the research has only shown a tendency to obtain lower yields
of the crop when using mineral fertilizers in combination with the by-product of the previous crop as organic fertilizers.

Studying the factor of fertilizer systems, it was established that its effect was greater compared to the crop rotation
factor, especially when growing winter wheat preceded by soybean replanting. It was found that in the specified crop
rotation sequence, the yield increase in the mineral fertilization system was 1.47 t/ha or 33.4%, and in the organo-min-
eral system it was 1.94 t/ha or 44.3%. Considering that the yield of winter wheat in the crop rotation sequence buck-
wheat—soybean—winter wheat was higher than in the sequence soybean-soybean-winter wheat, and the difference between
the fertilizer treatments was smaller, we also obtained significant but smaller yield increases for the fertilizer systems
in the buckwheat—soybean—winter wheat link. According to the data in Table 1, it was found that the yield increase due
to the mineral fertilization system was 1.22 t/ha or 25.2%, and for the organo-mineral system it was 1.60 t/ha or 33.1%.

Thus, the results of our research demonstrate that on average for the years 2019-2023, the yield of winter wheat
depended on the use of fertilizer systems in both crop rotations links. The highest yield increases were observed when
using the organo-mineral fertilizer system in the crop rotation sequence soybean—soybean—winter wheat, reaching
1.94 t/ha. However, the highest yield of winter wheat was obtained when grown in the buckwheat—soybean—winter wheat
link with the organo-mineral fertilizer system, reaching 6.45 t/ha.

One of the important criteria for evaluating the effectiveness of crop cultivation is its productivity level. To some
extent, the negative impact of the external environment can be reduced by using crop rotation and enriching crop rotations
with additional sources of nutrients. We have found that the crop rotation factor and different fertilizer systems had
a significant impact on the productivity of winter wheat.

So, in our study, the highest yield of grain units from the winter wheat crop of the Oranta Odeska variety was
in the crop rotation chain of buckwheat—soybean—winter wheat. Due to the effect of only the crop rotation factor, this
indicator increased by 0.51 t/ha (10.5%) and reached 5.33 t/ha, compared to the link of soybean—soybean—winter wheat —
4.83 t/ha.

A significant increase in grain unit yield was achieved by applying mineral fertilizers — 0.24 t/ha for
LSD_=0.14 t/ha. Despite the fact that the highest level of productivity for this indicator was in the organo-mineral fertilizer
system — 7.10 t/ha, the influence of the crop rotation factor in this variant was not significant — 0.13 for LSD =0.14 t/ha
(Table 2).

Table 2. Yield of grain units from the winter wheat crop of the Oranta Odeska variety depending on the crop
rotation chain and fertilizer system (2019-2023)

c cati A f Difference
rop rotation - verage for
links, Factor A Fertilizer system, Factor B 2019-2023 factor A factor B
t/ha % t/ha %
Sovb b Without fertilizer 4,83 - - - -
oybean—soybean— :
winter wheat Mlner'ftl N _anKm 6,44 - - 1,61 33,4
Organic-mineral N_ P, K, +By-p.P* 6,96 - - 2,14 44,3
Buckwh Without fertilizer 5,33 0,51 10,5 - -
uckwheat- Mineral N_ P, K 6,68 0,24 3,7 1,34 252
soybean—winter - 040 —d0
Organic-mineral N, P, K, + By-p.P * 7,10 0,13 1,9 1,76 33,1
Average 6.22 — — — -
LSD, A=0,14 B=0,17 AB=0,24

Note: By-p.P * — by-product of the previous culture

A significantly larger share of the influence on winter wheat productivity in different crop rotation links was
attributed to the fertilizer system. In the mineral fertilizer system, the highest additional yield of grain units from
the winter wheat crop of the Oranta Odeska variety was obtained in the soybean-soybean-winter wheat link — 1.61 t/ha
or 33.4%. In the buckwheat-soybean-winter wheat link, this indicator was slightly lower — +1.34 t/ha or +25.2%, but still
significantly exceeded the smallest significant difference.

In the organo-mineral fertilizer system, the yield of grain units from the winter wheat crop was highest — 6.69 t/ha
in the soybean-soybean-winter wheat link and 7.10 t/ha in the buckwheat-soybean-winter wheat link. However, it should
be noted that growing winter wheat after repeated soybean plantings had the most effective impact on plant productivity,
with an additional yield of grain units at 2.14 t/ha, which exceeded the variant without fertilizer application by 44.3%.

The formation of other indicators of winter wheat productivity in our study followed a similar trend. In the soybean-
soybean-winter wheat link, the yield of feed units was the lowest at 6.19 t/ha (Table 3).

Replacing one field of soybeans with buckwheat in the crop rotation resulted in an increase in this indicator by
0.65 t/ha (10.5%) and allowed for a yield of 6.84 t/ha of this product.

The use of different fertilizer systems had a more effective impact on crop productivity. In the organo-mineral
fertilizer system, the yield of feed units was the highest — 8.93 t/ha for growing winter wheat after repeated soybean
plantings and 9.10 t/ha in the buckwheat-soybean-winter wheat link. In the mineral fertilizer system, this productivity
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Table 3. Yield of feed units from the winter wheat crop of the Oranta Odeska variety depending on the crop
rotation chain and fertilizer system (2019-2023)

c cati A " Difference
rop rotation - verage for
links, Factor A Fertilizer system, Factor B 2019-2023 factor A factor B
t/ha % t/ha %
Sovh Y Without fertilizer 6,19 - - - -
oYDEa SOy Mineral N_P, K 8,25 - - 2,07 334
winter wheat — S5 2
Organic-mineral N, P, K +By-p.P* 8,93 - - 2,74 44,3
Buckuth Without fertilizer 6,84 0,65 10,5 - —
uckwheat- Mineral N, P, K 8,56 0,30 3,7 1,72 25,2
soybean—winter - - 204040
Organic-mineral N, P, K + By-p.P * 9,10 0,17 1,9 2,26 33,1
Average 7,98 — — — —
LSD, A=0,18 B=0,22 AB=0,31

Note: By-p.P * — by-product of the previous culture

indicator was lower — 8.25 t/ha and 8.56 t/ha respectively, but it increased significantly for growing winter wheat
in the soybean-soybean-winter wheat link, obtaining an additional 2.74 t/ha (44.3%) of feed units compared to the control
without fertilizers.

A higher collection of digestible protein was observed in both crop rotation links when using the organo-mineral
fertilizer system, 0.76 t/ha and 0.77 t/ha respectively, but the effect of the crop rotation factor in this variant was not
significant, LSD,=0.01 t/ha. The crop rotation without fertilizer application had a significant impact on this productivity
indicator — 0.52 t/ha and 0.58 t/ha, meaning that introducing buckwheat into the crop rotation chain resulted in an increase
in protein yield by 0.06 t/ha or 11.4% (Table 4).

Table 4. Yield of digestible protein units from the winter wheat crop of the Oranta Odeska variety depending
on the crop rotation chain and fertilizer system (2019-2023)

c tation link A f Difference
rop rotation links, - verage for
Factor A Fertilizer system, Factor B 2019-2023 factor A factor B
t/ha % t/ha %
Sovb b Without fertilizer 0,52 - - - -
Oydeart Soybean™ Mineral N_P_K 0,70 - - 0,18 34,5
winter wheat S 5020220
Organic-mineral N, P, K +By-p.P* 0,76 - - 0,24 45,5
Buckwh Without fertilizer 0,58 0,06 11,4 — —
uckwheat Mineral N_P_K 0,73 0,03 37 0,15 25,2
soybean—winter — 0= A0S0
Organic-mineral N_ P, K + By-p.P* 0,77 0,01 1,9 0,19 33,1
Average 0,68 - - — —
LSD, A=0,01 B=0,02 AB=0,02

Note: By-p.P * — by-product of the previous culture

Unlike the yield of grain and feed units, the collection of digestible protein was more effectively influenced by
the organo-mineral fertilizer system, and the highest increase was obtained for growing winter wheat in the soybean—
soybean—winter wheat link — 0.24 t/ha (45.5%). In addition, the crop rotation factor determined active protein accumulation
for all fertilizer systems.

Thus, the results of five years of data prove that the productivity of winter wheat depended on the use of fertilizer
systems in both crop rotation links. The highest nutrient collection indicators for the Oranta Odeska variety were provided
by the organo-mineral fertilizer system — 6.96 t/ha and 7.10 t/ha of grain units, 8.93 t/ha and 9.10 t/ha of feed units,
0.76 t/haand 0.77 t/ha of digestible protein for growing winter wheat in the soybean—soybean—winter wheat and buckwheat—
soybean—winter wheat links, respectively. However, the highest increases in grain and feed unit yields were obtained
with the mineral fertilizer system: 2.14 t/ha (44.3%) and 2.74 t/ha (44.3%), respectively. Additional 45.5% (0.24 t/ha)
of digestible protein were formed by winter wheat plants in the soybean—soybean—winter wheat link using the organo-
mineral fertilizer system.

The instability in prices for agricultural products, energy carriers, plant protection agents, fuel, and mineral
fertilizers led to an increase in the costs of growing winter wheat, which has lower grain quality in 2023 due to unfavorable
weather conditions and reduced profit. Prices established on August 17, 2023 were used for calculating the economic
efficiency of growing winter wheat.

The lowest costs for growing winter wheat were in the variants without fertilizers in both crop rotation links
and amounted to 14,430 UAH/ha and 14,629 UAH/ha, respectively (Table 5). The most profitable option turned out to be
the variant without fertilizers in the buckwheat-soybean-winter wheat crop rotation chain, where obtaining a higher yield
played a decisive role, resulting in a net profit of 9,136 UAH/ha with the highest profitability of 62.4%.
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Table 5. Economic efficiency of growing winter wheat variety Oranta Odeska depending on the crop rotation
chain and fertilizer system (2019-2023)

5o = R R =
2eg | % £Z £z £
- < g £ :

Crop rotation links, Fertilizer system, Factor B ) 5= 2 °= £ aZ § X

Factor A = = =3 2 < - < &

2L ° 2 e = 2o 1

~ & &3 58 z £
Sovh . Without fertilizer 4,39 14430 21511 7081 49,1
oypean SOybean= - M\fineral N_P, K 5,85 22711 28665 5954 26,2

winter wheat e

Organic-mineral N P, K. +By-p.P* 6,33 22919 31017 8098 353
Buckwh . Without fertilizer 4,85 14629 23765 9136 62,4
e cat=SOybeaN \fineral NP, K 6,07 27357 29743 2386 8,7
Organic-mineral N, P, K, + By-p.P* 6,45 27522 31605 4083 14,8

Note: By-p.P * — by-product of the previous culture

In the organo-mineral fertilization system in the crop rotation of buckwheat—soybean—winter wheat, the highest yield
of winter wheat (at the level of 6.45 t/ha) was obtained compared to the soybean—soybean—winter wheat rotation, where 20 kg/
ha less mineral fertilizers were applied. Scientifically justified recommendations for the application of mineral fertilizers were
taken into account individually according to the needs of each crop, with an average of N, P, K, per hectare of crop rotation
area. However, due to the high price of mineral fertilizers, the production costs of winter wheat increased significantly.

Therefore, the application of mineral and organic fertilizers is necessary and an integral part of the technology for
growing winter wheat, which contributes to achieving the highest level of yield. However, at the same time, high prices
for mineral fertilizers lead to an increase in production costs from 22,711 UAH/ha to 27,522 UAH/ha, which does not
allow for a net profit of more than 2,386—5,954 UAH/ha. The most profitable option in today's conditions is the cultivation
of winter wheat without fertilizers in the buckwheat—soybean—winter wheat crop rotation chain, which allows for a net
profit of 9,136 UAH/ha with expenses of 14,629 UAH/ha.

Conclusions. Crop rotation positively influenced the yield of winter wheat when grown after non-steam
predecessors in the absence of fertilizers and with a mineral fertilizer system, and this effect was neutralized when using
an organo-mineral fertilizer system. The highest yield of winter wheat variety Oranta Odeska was obtained when grown
in the buckwheat-soybean-winter wheat rotation link with an organo-mineral fertilizer system, reaching 6.45 t/ha.

The yield of winter wheat significantly depended on the fertilizer systems used in both crop rotations. The highest
yield increase was observed when using an organo-mineral fertilizer system in the soybean-soybean-winter wheat rotation
link, with an increase of 1.94 t/ha.

Crop rotation significantly influenced the productivity of winter wheat, both in the absence of fertilizers and with
a mineral fertilizer system. The highest nutrient uptake was observed with the organo-mineral fertilizer system, reaching
6.96 t/ha and 7.10 t/ha of grain units, 8.93 t/ha and 9.10 t/ha of feed units, and 0.76 t/ha and 0.77 t/ha of digestible protein
in the soybean-soybean-winter wheat and buckwheat—soybean—winter wheat rotations, respectively.

The highest increases in grain and feed units were obtained with the mineral fertilizer system, with additional gains
of 2.14 t/ha (44.3%) and 2.74 t/ha (44.3%), respectively. Additional 45.5% (0.24 t/ha) of digestible protein was formed by
winter wheat plants in the soybean—soybean—winter wheat rotation with an organo-mineral fertilizer system.

The highest economic indicators were achieved when growing winter wheat without fertilizers in the buckwheat—
soybean—winter wheat rotation, resulting in a net profit of 9136 UAH/ t/ha and a profitability of 62.4 % with expenses
of 14629 UAH/ t/ha.
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YPOXKAWUHICTH, TPOAYKTUBHICTHh TA EKOHOMIYHA E®GEKTUBHICTH
BUPOIIIYBAHHS NIIEHUII O3UMOI 3AJIEXKHO
BIJ JJAHKH CIBO3MIH I CUCTEM YAOBPEHHSA

Anomauisn

Vpoorcatinicms cinbcbro2ocnodapcokux Kyiomyp opmyemspcsi nio GnIUGOM KOMIIEKCY NPUPOOHUX MA AZPOMEXHIYHUX (Dak-
mopig. [IpoOykmusHicmb nOCIBi6 KONCHOI KYIbIMYpU Modice PO32Is0amucs tuie 6 6e3nocepeoHboMy 38 3Ky 3 KOHKDemMHUMU YMOGAMU
it supowyeanns. Ceped acpomexHiuHux NPULiomis, wo 6xo0ame 00 CKAAOY CYYACHUX MEXHONO02IU, HAUDLIbW 8ANCTUBUM € NPABUTLHE
PO3MIUeHHSI COpMi6 NICIA PI3HUX NONePeOHuKis y cieoamini. Cmpykmypa cio3MiH ma cucmema YOOOPeHHs € HaunpoCmiuumMy ma
HAtl0OCMYRHIWUUMU A2POMEXHIYHUMU 3AX00AMU, SIKI 3a0e3NeUyIomb UCOK)Y NPOOYKMUBHICMb CLIbCbKO20CROOApCcbKux Kynbmyp. 06 ek-
MUGHe 3aCMOCYB8aAHHA MIHEPAIbHUX 000PUE € OOHUMU 3 BANCTUBUX €TIEMEHMIE MEeXHONO2IT GUPOULYEAHHA NUEHUYT 03UMOI, WO MOdice
supiwumu npoodemy onmumizayii cucmemu YO00OpeHHs KYIbmypu.

Oonax ons ymog Ilisniunozo Cmeny Yxpainu yi numanns 3a1umaromscs uje HeOOCMamub0 6USUEHUMU, THOMY OOCTIONCEHHS
wWooo 6NAUGY CMPYKMYpPU, HAOOPY Ma POIMIWEHHs KVIbMYp V CI803MIHAX KOPOmKOL pomayii, npoOyKMUGHOCMI ma 8pONCaAtiHOCHI
nweHuyi 03UMoi ma ix eKOHOMIYH020 OOIPYHMYBAHHS € OOCUMb AKNTYATbHUMLL.

Bemanosneno, wo cieoaminnuill paxmop no3aumueHo GNauBA¢ Ha YPOuCAHICIb NUeHUYT 03umoi 3a iT 6UPOWY8aAHHS NO HENAPo-
8UX NONEPEOHUKAX | PI3HUX cucmemax yoobpenns. Haubinowuil pisenv epoxcatinocmi nuenuyi ozumoi Copmy Opanma odecvka 06y8 y
JIGHYL 2peyuKa — Cosl — NUEeHUYsL 03UMA HA (POHI Op2aHO-MiHepanbHOT cucmemu yOoopenus i cmanosus 6,45 m/ea. Ypooicaiinicme nute-
Huyi 03uMoi iIcComHO 3anedxcana 8i0 6UKOPUCMAHHS cUCmeM YO0OpeHHs. 6 000X aHKax cieosmin. Hailbinbwi npubaexu eposcaiinocmi
6CMAHOBIEH] 30 OP2AHO-MIHEPANLHOT cucmemu YO0OpeHHs Y TaHyl CI603MIHU cos—cos—nueHuys osuma (1,94 m/za).

Jogedero icmomuy paxmopianbHy 3anexcHicmes npoOyKmMueHOCMI NueHUYl 03UMOi 8i0 TaHKU CI603MIHU HA (hoHax 6e3 000pus
ma minepanvHoi cucmemu yoobpenns. Haiiguwi nokaznuxu 300py nojicugHux peuogun 3ab6e3nevysana opeano-miHepaibha cucmema
yoobpenns — 6,96 m/ea ma 7,10 m/za 3eprosux oounuywv, 8,93 m/za ma 9,10 m/2a xopmogux oounuyw, 0,76 m/za ma 0,77 m/ea nepe-
MmpagHo2o npomeiny, 8iON0GIOHO 00 JIAHOK CIBO3MIH COsL — COsl — NUIEHUYS 03UMA MA 2peyka — cosi — nuieHuys o3uma. Hatibinvwi npu-
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6asKU BUX00Y 3ePHOBUX MA KOPMOBGUX OOUHUYL OMPUMYSATU 3a MiHepanbHol cucmemu yoobpenns: 2,14 m/ea (44,3%) ma 2,74 m/2a
(44,3%) sionosiono. [Jooamxkosi 45,5% (0,24 m/2a) nepempasrnozo npomeiny gopmysanu pociunu nuleHuyi 03umoi 8 1anyi Cieo3MIiHU
COsl — COsL — NUIEHUYL 3A OP2AHO-MIHEPANbHOL cucmemu YOOOPeHHsl.

Hatlsuwi ekoHOMIUHI NOKAZHUKU NPU BUPOWYEAHHE NULEHUYT 03UMOI 6CMAHOBIEHO y 8apianmi 6e3 000pus y 1anyi cieo3minu
2PeuKa — Cosl — NUEHUYS 03UMA, U0 00360JULO OMPUMAMU YMOGHO yucmuil npubymok Ha pisui 9136 epn/ea, penmabenvnocmi 62,4%
3a sumpam 14629 epn/ea.

Knwouosi cnosa: ranxu cieosmin, cucmemu yOoOpeHs, YPOICAUHiCMb, NPOOYKMUGHICIb, eKOHOMIYHA eeKMUSHICIb, NUEHUYS
osuma.
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