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PRODUCTIVITY OF MUSTACHIOED PEA VARIETIES DEPENDING ON THE
NUTRITION BACKGROUND UNDER THE CONDITIONS OF THE EASTERN
FOREST-STEPPE OF UKRAINE
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Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

The peculiarities of forming the cropping capacity and grain quality of modern pea varieties
depending on the system of basic fertilization in crop rotation have been established. At unstable
weather conditions, the maximum productivity was provided by Tsarevych, Haiduk and Oplot
varieties against the background of manure aftereffect+ N3oP30K3¢ in the main application. The
difference in grain quality between varieties and nutrition backgrounds has been revealed. The
highest protein content of grain was provided by the least productive varieties Corvet and Malakhit.
The possibility of simultaneous growth of cropping capacity and protein content in grain of Haiduk
variety has been established. The most significant gross protein harvest was obtained on organo-
mineral background of fertilization in Haiduk, Oplot and Tsarevych varieties. The increase in gross
protein harvest per hectare in most varieties depended more on the level of their cropping capacity
than on the protein content in the grain.
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Introduction. Significant food, fodder and agrotechnical significance of field pea (Pisum
sativum L.) is due to the high protein content in the grain, its balance in amino acid composition, as
well as the ability of plants to symbiotic fixation of nitrogen [1,2]. It is one of the best precursors of
grain crops as it improves soils fertility, especially with insufficient application of mineral and
organic fertilizers. Pea grain production in Ukraine has been growing in recent years, but there is no
stability over the years. With the emergence of the mustachioed morphotype varieties, it became
possible to increase the sowing areas of pea. But at the same time, the requirements for the variety
have increased, which must have a high adaptive ability to restore to the optimal level of metabolic
processes aftereffects of the stress factor, which is especially important under conditions of climate
changes. It is necessary to introduce in production new drought-resistant pea varieties with limited
stem growth and compact placement of beans, which have increased resistance to lodging and seed
shedding, as well as more friendly ripening [2,3.,4].

Analysis of literature data and problem statement. Mustachioed pea varieties which have
been created at Plant Production Institute nd. a. V.Ya. Yuriev of NAAS over the past decade, have
high resistance to lodging and drought resistance, uniform ripening, reduced degree of beans
cracking, and most importantly — are suitable for harvesting by direct combining with a potential
grain cropping capacity at the level of 4.6-6.0 t/ha [5]. Due to well-developed and firmly linked
tendrils, in crops conditions are created for sufficient aeration and illumination of the lower storey
of plants. But the high potential of their cropping capacity can be maximally realized when growing
using technologies that involve the complex application of intensification factors and the creation of
optimal conditions for plant growth and development at each stage of organogenesis [6, 7, 8, 9].

The biological peculiarity of peas is a long period of generative development. Unfavorable
weather conditions that occur during this period for pea varieties that differ in the accumulation of
plastic substances are the main reason for the decrease in seed yield. One of the properties of
varieties is also their different reaction and the return of the grain yield to fertilizer application,
which must be taken into account in order to more fully realize their productivity. It should be noted
that earlier, when growing leaf varieties, fertilizers application directly under pea on the chernozem
lands of Ukraine was considered impractical due to excessive plant development, inhibition of
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ripening and thereby a decrease in grain yield. As a result, fertilizers were recommended to be
applied under the predecessors of pea — sugar beet and corn [10].

During the period of germination and flowering, pea assimilates 60-100% of the needed
potassium and 30-65% of phosphorus. Lack of phosphorus in the soil leads to disruption of the
activity of nodule bacteria, negatively affects the tying of beans and grain filling, and slows down
the ripening. Phosphorus-potash fertilizers applied for autumn ploughing significantly increase
grain yield, accelerate the ripening and resistance of plants to diseases [11]. Compared to the
application for pre-sowing cultivation, the main application increases the efficiency of fertilizers by
10-30%, and in dry years — by 40-50% [12].

Under conditions of production, the effectiveness of agrotechnical methods of pea growing
is largely influenced by unfavorable agrometeorological conditions during the growing season, as
evidenced by numerous studies [8, 13]. It should be taken into account that pea has an
underdeveloped root system, is very demanding of light, moisture and soil nutrition [ 14]. For the
formation of 1 centner of grain, pea takes a significant amount of nutrients from the soil, namely:
nitrogen — 4.5-6.0 kg, phosphorus — 1.7-2.0 kg, potassium — 3.5-4.0 kg, calcium — 2.5-3.0 kg,
magnesium — 0.8-1.3 kg, as well as microelements: molybdenum, boron and others [15]. The most
effective agricultural method for increasing the cropping capacity and quality of pea grain is the
application of fertilizers, which significantly level the degree of crop shortage, especially under
unfavorable weather conditions [8].

Based on this, it is important to study the impact of fertilizer, taking into account specific
soil and climatic conditions. Due to the biological ability of plants to assimilate atmospheric
nitrogen and phosphorus from hard-to-dissolve forms of fertilizers and soil, the pea fertilization
system has its own peculiarities. According to H. M. Hospodarenko’s calculations [14], the rate of
nitrogen fertilizers for pea, taking into account the share obtained due to nitrogen fixation, should
be 60-75 kg/ha. In addition, a lack of nitrogen nutrition before the beans formation reduces the
resistance of plants to drought. Under conditions of unstable moisture on podzolized chernozem,
pea reacted well to increased fertilizer doses in the aftereffect of 20 tons of manure + NgoPg0Kgo

and 30 tons of manure + Nj10P70K 00 With an increase in cropping capacity by 0.9 t/ha [16].

According to Burkina S. L. [et al.], the application of mineral fertilizers at a dose of N3oP30K3
against the background of the third year of manure aftereffect reduces the impact of unfavorable
weather conditions on the formation of the pea yield from 30.11% to 28.1% [17]. It is believed that
in comparison with conventional varieties, highly productive ones with the application of fertilizers,
provide a yield increase of 3-4 times greater [18].

According to Kostromitin V. M. [et al.], pea makes good use of the aftereffect of organic
and mineral fertilizers. Thus, placing pea after fertilized predecessors with the content of available
forms of phosphorus and potassium of more than 15 mg per 100 g of soil allows getting 3.0 t/ha of
grain or more without applying mineral fertilizers. Also, under favorable weather conditions, the
coefficients of use of nutrients from the soil increase: nitrogen — by 23-27%, phosphorus — by 10%,
potassium — by 3-7%, but the cropping capacity increase from the fertilizers application decreases
by 0.6—1.0 t/ha, compared to more arid conditions [19].

It was determined that varieties of the leafless morphotype have a lower protein content in
the grain (19.9-24.2%) compared to leaf varieties (24.3-26.8%), but due to their higher yield
capacity, they are able to provide protein harvest at the level of leaf varieties — 1.0-1.3 t/ha [20].
Therefore, it is important to achieve not only a high level of yield capacity, but also the
corresponding indicators of grain quality. V. V.Lykhochvor’s and M. A. Andrushko’s research data
confirm the possibility of simultaneous growth of cropping capacity and protein content in grain
[9].

Thus, it is relevant to study the impact of the fertilization system and the possibilities of
reducing the negative impact of unfavorable weather conditions on cropping capacity and grain
quality. It is important to choose such varieties that, in addition to a high productivity potential,
show the maximum response to fertilizers application and adaptive ability to the weather conditions
of the growing region, which will ensure their more stable cropping capacity and quality indicators
of grain.
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The purpose of the study is to establish the influence of the main fertilization system in
crop rotation on the cropping capacity and quality of grain of mustachioed pea varieties under
conditions of Eastern part of the Forest-Steppe of Ukraine.

Materials, methods and meteorological conditions. The research was conducted during
2016-2020 in a stationary nine-course system of grain-steam-tilling crop rotation of Plant
Production Institute nd. a. V.Ya. Yuriev of NAAS with the following rotation of crops: autumn
fallow — winter wheat — sugar beet — spring cereals — pea — winter wheat — corn for grain (0.5 of the
field) + soybean (0.5 of the fields) — spring cereals — sunflower. After sunflower and under corn,
manure was applied at a dose of 30 t/ha. It should be noted that since 2018, sugar beet has been
removed from the crop rotation and has been replaced with corn. Soil — chernozem typical medium
humus slightly alkaline. The experiment scheme included three fertilization backgrounds: 1 — crop
rotation (without fertilizers, which is formed under the influence of natural soil fertility); 2 —
organic background — application of 30 t/ha of manure in the field of autumn fallow and under corn,
which is 6.6 tons per 1 ha of crop rotation area; 3 — organo-mineral (aftereffect of manure +
N30P30K30 in the main application). Mineral fertilizers in the form of NPK were applied under the
main treatment, and manure — under autumn fallow and corn. Thus, pea plants used the nutrients of
manure in the aftereffect on the fourth year.

During the period of studies on the background without basic fertilization, the content of
easily hydrolyzed nitrogen in the arable layer per 100 g of soil was low or medium (13.2-17.8 mg),
and mobile forms of phosphorus (12.9-10.3 mg) and potassium (10.6-11.2 mg) were increased. On
the organic background, a high content of mobile forms of potassium (12.4-13.1 mg) was noted,
and on the organo-mineral background with the application of N3oP30K3p — a high content of
phosphorus (16.0-16.5 mg) and potassium (13.0-13.3 mg). At the same time, the indicators of
nitrogen content were low or average.

The object of research is the zoned varieties Deviz, Tsarevych, Otaman, Oplot, Corvet,
Haiduk and Malakhit. The technology of their cultivation was generally accepted for the eastern
Forest-Steppe of Ukraine, with the exception of factors that were studied. The predecessor is spring
grain crops. Sowing was carried out with Klen—1.5 M seed drill with a seeding rate of 1.2 million
germinating seeds per hectare. Experiments were laid by the method of split plots, the placement of
variants was systematic, the repetition was threefold, the total area of the plot was 37.5 rn2, the
accounting area was 25.0 m”. Observations, accountings and analyses in experiments were carried
out according to generally accepted methods. The yield was harvested by direct threshing of plots
with a “Sampo—130” combine. Statistical processing of the obtained experimental data was carried
out by the method of variance analysis [21].

Weather conditions in 2016-2020 differed both in temperature and in the amount and
distribution of precipitation. There were significant deviations of these indicators from the long-
term average values. Spring in 2016 was early, excessively humid and warm. The amount of
precipitation in April — May was 2-2.5 times higher than normal at increased temperature regime.
The average daily temperature in March, April and May was 4.1, 3.3 and 0.9 °C higher than normal,
respectively. In June, there was a shortage of precipitation — 32% of the norm fell. At the same time,
the sum of effective temperatures in April, May and June was 59.3, 67.6 and 63.2 °C higher than
the long-term average indicators, respectively. In general, for five months (March-July), the amount
of precipitation exceeded the norm by 120.3 mm, and the temperature regime was higher by 1.1-1.9
°C.

In 2017 March was 5.4 °C warmer than usual, precipitation fell 20.5 mm, which is 16.5 less
than norm. However, the second half of April and May were cooler than norm by an average of
1.0-1.5 °C with the amount of precipitation during this period of 116.4 mm, which is at the level of
norm (119.8 mm). The sum of effective temperatures in May was 20.0 °C less than the optimal
level and was 195.0 °C. In June, the average daily temperature exceeded the norm by 1.4 °C, and
the amount of precipitation (43.5 mm) was 67% of norm. The temperature regime in July was 1.2
°C higher, and the amount of precipitation was 28.5 mm, which is 2.3 times less than norm. In
general, in March-July, the sum of effective temperatures was below norm, and precipitation was
125.2 mm or 59% of normal.
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The spring-summer period of 2018 was characterized as insufficiently humid with an
increased temperature regime. April and May were 2.8 and 3.08 °C warmer, respectively. In March,
precipitation (109.3 mm) was four times higher than norm, but for the period May — July, their total
amount (113.4 mm) was 2.1 times less than norm, and the average monthly air temperature was
2.4-4.5 °C higher than norm.

Hydrothermal conditions in 2019 were the most unfavorable for the formation of
productivity of pea varieties. During April, air temperatures and precipitation were close to norm,
but in May they exceeded the long-term average indicators by 10% and 60%, respectively. In June,
abnormally hot weather was observed with a lack of precipitation (25.4 mm or 60% of norm) and an
increase in the average daily air temperature by 4.3 °C. In the second decade of June, at the absence
of precipitation, the maximum air temperatures were 34-37°C, and on the soil surface — 60—65°C,
which led to soil and air droughts. Average daily temperatures in July and August were close to
norm, but the amount of precipitation was only 27.4 mm and 10.6 mm, or 38.2% and 22.6% of
norm.

April 2020 was characterized by dry conditions and low air temperatures. However, the lack
of precipitation was fully compensated in May — 176.1 mm fell, which is four times more than
norm. At the same time, the average monthly temperature (13.1 °C) was 3.0 °C less, which
contributed to the increase in the vegetative mass of plants. In June, the average daily temperature
(21.3 °C) was 1.1 °C higher than norm with insufficient amount of precipitation. In July, at the
increased temperature regime, the amount of precipitation was 107.8 mm, which positively affected
plant productivity. In August, the average daily air temperature exceeded the norm by 1.7 °C, and
the amount of precipitation was only 12.8 mm. So, in the years of research, weather conditions were
contrasting in temperature and hydrothermal regime with an uneven distribution of precipitation
during the growing season of pea varieties, which made it possible to more comprehensively assess
the effectiveness of the fertilization system, which was studied in experiments.

Results and discussion. According to the results of our research, it was determined that on
average for five years the highest grain cropping capacity on crop rotation background (without
fertilizers) was provided by Tsarevych (2.33 t/ha), Haiduk (2.28 t/ha) and Oplot (2.27 t/ha)
varieties, which is 0.19-0.25 t/ha higher than the standard Deviz variety (2.08 t/ha). Depending on
the year of research, the maximum cropping capacity of these varieties ranged from 3.04-3.21 t/ha,
the minimum — 0.77-0.88 t/ha, and the range of variation was 2.27-2.38 t/ha (table 1). Significantly
higher indicators of varieties productivity were obtained on fertilized nutrition backgrounds. Thus,
against the background of the manure aftereffect, the highest yield (2.75-2.77 t/ha) was formed by
Tsarevych, Haiduk and Oplot varieties, which exceeded the standard by an average of 0.43-0.45
t/ha or 18.5-19.4 %. Compared to the unfertilized background, the grain growth in these varieties
was 0.44-0.45 t/ha or 18.9-21.5 %. It should be noted that the smallest range of yield variation
(2.18 t/ha) was observed in Tsarevych variety.

The maximum productivity of the studying varieties was provided at the main application of
mineral fertilizers at a dose of N3oP30K3( against the background of manure aftereffect. Thus, the
cropping capacity of Deviz variety was 2.69 t/ha or 0.61 t/ha higher than the control (without
fertilizers). At the same time, Tsarevych, Haiduk and Oplot varieties were distinguished with a
yield level of 3.17 t/ha, 3.07 and 3.04 t/ha, respectively, and a grain increase compared to the
unfertilized background of 0.84 t/ha, 0.79 and 0.77 t/ha, which indicates a good reaction to the
increased nutrition background and suitability for growing using intensive technology. The average
annual maximum cropping capacity of these varieties was 4.16—4.39 t/ha, the minimum — 1.27-1.51
t/ha, and the range of its variation was the highest — from 2.79 to 2.89 t/ha.

The smallest increase in grain on organo—mineral background of fertilization was obtained
in Malakhit and Corvet varieties — 0.47 and 0.56 t/ha, respectively. At the same time, the range of
cropping capacity variation over the years was the smallest — 2.43-2.44 t/ha (table 1). The cropping
capacity of pea grains varied not only depending on the biological peculiarities of the variety and
the nutrition background, but also under the influence of weather conditions of the year.
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Table 1
Cropping capacity of pea varieties depending on the fertilization background, t/ha,

2016-2020
Years of research Avera . Grain Cropping capacity,
ge,t/ha increase t/ha

Varieties(B) t/ha % Max -

2016 2017 2018 2019 2020 .
max min  min

without fertilizers (A)

Deviz—st. 2,56 2,50 2,08 0,76 251 2,08 - - 2,56 0,76 1,80
Tsarevych 2,40 3,17 229 088 292 233 025 12,0 3,17 0,88 229
Otaman 247 261 203 086 308 221 0,13 63 3,08 08 222
Oplot 321 241 197 083 294 227 0,19 91 321 0,83 238
Corvet 3,16 2,55 2,11 0,78 236 2,19 0,11 53 3,16 0,78 238
Haiduk 2,60 3,04 226 0,77 2,75 2,28 020 9,6 3,04 0,77 227
Malakhit 2,64 265 199 082 234 209 001 05 265 08 1,83

average 2,72 2770 224 081 2,70 221 0,13 6,3 — — —

background — manure aftereffect

Deviz—-st. 3,02 2,61 245 080 2,72 232 - - 3,02 0,80 2,22
Tsarevych 3,07 3,62 2,60 1,44 3,11 2777 045 194 3,62 1,44 2,18
Otaman 3,19 330 240 1,38 321 2,770 038 164 3,30 1,38 192
Oplot 390 3,16 235 1,22 3,19 2776 044 190 390 1,22 2,68
Corvet 334 3,14 232 1,19 255 251 0,19 82 334 1,19 2,15
Haiduk 3,19 3,70 2,67 1,29 288 2,775 043 185 3,70 1,29 241
Malakhit 2,77 3,12 225 1,06 242 232 0,00 0,0 3,12 1,06 2,06

average 321 323 243 1,20 287 259 032 11,6 - - -

background + N30P30K30

Deviz—-st. 3,57 3,26 2,62 1,01 297 2,69 - - 3,57 1,01 2,56
Tsarevych 3,61 439 287 1,51 346 3,17 048 17,8 439 1,51 2,88
Otaman 3,66 392 250 1,41 3,57 301 032 11,9 392 1,41 251
Oplot 4,16 383 247 1,27 3,48 3,04 035 13,0 4,16 1,27 2.9
Corvet 3,70 3,60 2,43 1,26 2,78 2,75 0,06 22 3770 1,26 244
Haiduk 3,63 4,17 3,00 1,38 3,15 3,07 038 14,1 4,17 1,38 2,79
Malakhit 3,04 361 240 1,018 257 256 -0,13 48 3,61 1,18 243

average 3,62 383 261 1,29 314 290 024 90 — — —

average by nutrition background

Deviz—-st. 3,05 2,79 2,38 086 2,73 2,36 - - 3,05 0,86 2,19
Tsarevych 3,03 3,73 259 1,27 3,16 2,776 040 16,9 3,73 127 246
Otaman 3,11 328 231 1,22 329 264 028 11,9 329 1,22 2,07
Oplot 3,76 3,13 226 1,11 320 2,69 033 140 3,76 1,11 2,65
Corvet 340 3,10 2,29 1,08 256 249 0,13 55 340 1,08 2,32
Haiduk 3,14 3,64 264 1,15 293 270 034 144 3,64 1,15 249
Malakhit 2,82 3,13 221 1,02 244 232 -0,04 0,02 3,13 1,02 211

average 3,19 326 238 1,10 290 257 024 973 — — —

LSD s t/ha: 2016 A — 0,24; B— 0,32; AB — 0,64
2017 A - 0,16; B- 0,24; AB — 0,42
2018 A - 0,16; B~ 0,19; AB — 0,22
2019 A —0,15; B- 0,14; AB — 0,23
2020 A - 0,12; B- 0,16; AB — 0,23

Sharp fluctuations in the hydrothermal regime had a significant impact on the production
process of varieties, and changes in the formation of biomass, especially in dry years, adequately
affected grain cropping capacity. The best weather conditions for the growing season for the
studying varieties were in 2016, 2017 and 2020, in which the average cropping capacity of varieties
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was accordingly on the control (without fertilizers) 2.70-2.72 t/ha, against the background of
manure aftereffect — 2.87-3.23 t/ha, against the background of manure aftereffect + N3oP30Ks3o —
3.14-3.83 t/ha. Among the varieties, the highest productivity was provided by: against the
background without fertilizers — Oplot (3.21 t/ha — in 2016), Tsarevych ( 3.17 t/ha — in 2017) and
Otaman (3.08 t/ha — in 2020); against the background of manure aftereffects — Oplot (3.90 t/ha),
Haiduk ( 3.70 t/ha) and Otaman (3.21 t/ha); on organo—mineral background — Oplot (4.16 t/ha),
Tsarevych (4.39 t/ha) and Otaman (3.57 t/ha). It should be noted that for all the years of research
among these varieties, the smallest range of cropping capacity variation was observed in Otaman
variety, which, depending on the nutrition background, was 1.92-2.56 t/ha.

In 2018, according to the studying fertilization options, the cropping capacity of all varieties
decreased on average to the level of 2.24 t/ha, 2.43 and 2.61 t/ha, which is due to insufficient
amount of precipitation during May — July (2.1 times less than norm) and increased temperature
regime during this period (+ 2.4-4.5 °C to the long-term average data). It should be noted that the
lowest reaction to arid conditions and a decrease in their negative impact on plant productivity was
determined in Tsarevych and Haiduk varieties, as evidenced by the highest level of their cropping
capacity on all nutrition backgrounds: on control (without fertilizers) — 2.29 and 2.26 t/ha,
respectively; against the background of manure aftereffect — 2.60-2.67 t/ha; on organo—mineral
background — 2.87-3.00 t/ha.

But the most unfavorable weather conditions for the formation of pea productivity were in
2019. They were the most critical in June due to a lack of precipitation and a sharp increase in air
temperature (+ 4.3 °© C to norm). Abnormally dry was the second decade of June, when air and soil
droughts led to a violation of water balance, suspension of the growth of plant biomass, reduction of
formation and beans filling processes, violation of the intake of plastic substances, premature
ripening of grain and a decrease in its mass. Prolonged soil drought was observed before harvesting.
Under such arid conditions in 2019, regardless of the nutrition background, Tsarevych and Otaman
varieties were the most resistant to drought, which indicates their high adaptive capacity. Thus, on
the control, their cropping capacity was 0.88 and 0.86 t/ha, respectively, against the background of
manure aftereffect — 1.44 and 1.38 t/ha, against the background of manure + N3oP30K39 — 1.51 and
1.41 t/ha. At the same time, the average cropping capacity for varieties on an unfertilized
background was 0.81 t/ha, and on organic (manure aftereffect) and organo-mineral (manure
aftereffect + N3oP30K30), significant grain increases were obtained — 0.39 t/ha and 0.48 t/ha,
respectively.

Thus, on average for 2016°2020, Tsarevych and Haiduk varieties reacted best to fertilizers
application, which provided a consistently high grain growth: against the background of a manure
aftereffect of 0.44 and 0.47 t/ha, respectively, and at N3oP3oK3o application against the background
of a manure aftereffect — 0.84 and 0.79 t/ha. On average over the varieties, organic and organo—
mineral nutrition backgrounds provided an increase in grain yield of 0.38 and 0.69 t/ha,
respectively, with a cropping capacity of 2.21 t/ha on the control.

Taking into account the problem of fodder and food protein production, along with an
increasing in pea productivity, great importance is given to grain quality indicators, which largely
depend on the variety, growing area, soil, weather conditions and elements of cultivation
technology [9,22,23,24].

According to the results of the analysis for three years, the highest protein content in grain
was formed in 2020 — on average for varieties on organo-mineral background (manure aftereffect+
N3oP30K30), it was 23.34% with fluctuations between 22.58 -24.63%, and on the control — 23.06 %
(in the range from 22.27 to 24.09%). This was facilitated by the increased average daily temperature
in June and the first half of July with insufficient amount of precipitation, as well as a favorable
temperature regime in the preharvest period. The difference in grain quality was found not only in
the nutrition background, but also in varieties. The highest protein content in grain was contained in
Corvet and Malakhit varieties with indicators of 24.09 and 23.35%, respectively, on the control and
24.63 and 23.39 % — on organo-mineral background of fertilization. At the same time, the cropping
capacity of Malakhit and Corvet varieties on both backgrounds was the lowest — 2.34-2.36 t/ha and
2.56-2.75 t/ha, respectively (table 2).
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Table 2
Protein content in the grain of pea varieties depending on the nutrition background,
%, 2018-2020

Protein content, % Increase, % (%)

Variety 018 2019 5030 Average to standard
control (without fertilizers)
Deviz — standard 19,25 21,53 22,87 21,22 -
Tsarevych 19,62 21,58 22,80 21,33 +0,11
Otaman 18,93 21,61 22,72 21,09 -0,13
Oplot 20,14 20,41 22,66 21,07 -0,15
Corvet 21,92 21,30 24,09 22,44 +1,22
Haiduk 20,69 20,87 22,95 21,50 +0,28
Malakhit 22,09 20,86 23,35 22,10 +0,88
average 20,38 21,17 23,06 21,54 -
manure aftereffect + N3oP30K3o
Deviz — standard 19,55 23,02 22,58 21,72 -
Tsarevych 19,52 22,28 22,70 21,50 -0,22
Otaman 19,42 22,51 23,55 21,83 +0,11
Oplot 19,82 21,02 22,95 21,26 -0,46
Corvet 21,60 22,71 24,63 22,98 +1,26
Haiduk 21,07 22,66 23,55 22,43 +0,71
Malakhit 21,05 22,38 23,39 22,27 +0,55
average 20,29 22,37 23,34 22,00 -
LSD s, % for factors: A-0,11 A-0,12 A-0,11 - -
A — variety B-0,15 B-0,16 B-0,13
B—nutrition background AB-0,19 AB-0,22 AB-0,26

The lowest protein content of pea grain was detected in 2018 and averaged 20.38% for
varieties on the control and 20.29% on fertilized organo — mineral background. The main reason for
the decrease in protein indicators in grain was the increased average monthly air temperature (+
2.4-4.5 °C) and half the amount of precipitation (113.4 mm) for the period May-July. It should be
noted that the highest protein content in grain was formed by the least productive varieties Corvet
and Malakhit with indicators of 21.92 and 23.35% on the control variant and 21.05 and 21.6% on
the fertilized one.

On average, over three years, the highest protein content in grain was provided by Corvet
variety with indicators on control (without fertilizers) and organo-mineral (manure aftereffect +
N3oP30K30), respectively, 22.44% and 22.98%, which is 1.22 and 1.26% higher than Deviz
(standard) variety.

In our experiments, the possibility of simultaneous growth of cropping capacity and protein
content in grain, which was provided by the Haiduk variety, has been established. These indicators
were lowest in Oplot variety. So, on average, for three years against the background of the manure
aftereffect + N3oP30K30, compared to the standard Deviz variety, grain increase in Haiduk variety
was 0.35 t/ha, and the protein increase was 0.71%, while in Oplot variety at an increase in cropping
capacity by 0.25 t/ha, the protein content decreased by 0.46 %.

An increase in grain protein content simultaneously with a high level of cropping capacity is
an additional reserve for increasing the gross protein harvest. It should be noted that in all the years
of research, fertilizers application contributed to an increase in protein harvest from 1 ha of a
sowing area. On average, for 2018-2020, against the background of the manure aftereffect +
N3oP30K30, protein harvest in the studying varieties was 0.638 t/ha, which is 0.171 or 36.6% more
compared to the control. The most significant gross protein harvest against the background without
fertilizers was obtained in Tsarevych, Corvet and Haiduk varieties — 0.490-0.497 t/ha, which is
11.1-12.7% more than the standard Deviz variety (table 3).
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Table 3
Gross protein harvest of pea varieties depending on the nutrition background, t/ha,

2018-2020
Nutrition background (B)

Variety (A) (fzvoirtlltlroolit protein increase aftrenrir;tir:t . protein increase
fertilizers) t/ha % N30P30K30 t/ha %

Deviz — standard 0,441 - - 0,584 - -
Tsarevych 0,497 0,056 12,7 0,682 0,098 16,8
Otaman 0,462 0,021 4.8 0,657 0,073 12,5
Oplot 0,478 0,037 8,4 0,687 0,103 17,6
Corvet 0,491 0,050 11,3 0,632 0,048 8,2
Haiduk 0,490 0,049 11,1 0,689 0,105 17,8
Malakhit 0,462 0,021 4,8 0,570 -0,014 2.4
average 0,467 - - 0,638 - -

LSDys, t/ha for factors: A —0,019; B —0,022; AB — 0,034

On organo-mineral background, Haiduk, Oplot and Tsarevych varieties clearly distinguished
with indicators of 0.682—0.689 t/ha and an increase in protein harvest of 16.8—17.8 %. At the same
time, these varieties on both nutrition backgrounds provided the highest level of productivity.
Therefore, the increase in gross protein harvest to a greater extend depended on the level of
cropping capacity of pea varieties than on the protein content in the grain.

Conclusions. At unstable weather conditions, on average for five years on the control
(without fertilizers), the highest grain yield was provided by Tsarevych (2.33 t/ha), Haiduk (2.28
t/ha) and Oplot (2.27 t/ha) varieties, which is 0.19—-0.25 t/ha higher than the standard Deviz variety.
Depending on the year of research, the maximum cropping capacity of these varieties ranged from
3.04-3.21 t/ha, the minimum — 0.77-0.88 t/ha, and the range of variation was 2.27-2.38 t/ha.
Against the background of the manure aftereffect, the productivity of these varieties (2.75-2.77
t/ha) exceeded the standard by an average of 0.43-0.45 t/ha. Compared to the unfertilized
background, grain growth was 0.44-0.45 t/ha or 18.9-21.5 %. Tsarevych variety had the smallest
range of yield variations (2.18 t/ha).

At the main application of N3oP30K3 against the background of manure aftereffect, the
maximum productivity (3.04-3.07 and t/ha) and grain increase (0.77 — 0.84 t/ha) were provided by
Tsarevych, Haiduk and Oplot varieties, which indicates their high reaction to fertilization and
suitability for growing using intensive technology. The average annual maximum cropping capacity
of these varieties was 4.16-4.39 t/ha, the minimum — 1.27-1.51 t/ha, and the range of its variation
was the highest — from 2.79 to 2.89 t/ha. The smallest increase in grain on organo—mineral
background of fertilization was obtained in Malakhit and Corvet varieties — 0.47 and 0.56 t/ha,
respectively. At the same time, the range of cropping capacity variation over the years was the
smallest — 2.43-2.44 t/ha

The best weather conditions for the growing season were in 2016, 2017 and 2020, which
provided, accordingly, the highest level of average cropping capacity of varieties by nutrition
backgrounds: without fertilizers — 2.70-2.72 t/ha, manure aftereffect — 2.87-3.23 t/ha, manure
aftereffect + N3oP30K30 — 3.14-3.83 t/ha. In the driest conditions of 2019, regardless of the nutrition
background, Tsarevych and Otaman varieties were the most resistant to drought, which indicates
their high adaptive capacity. At the same time, the average cropping capacity for varieties on an
unfertilized background was 0.81 t/ha, and organic (manure aftereffect) and organo-mineral
nutrition background provided significant grain increases — 0.39 t/ha and 0.48 t/ha, respectively.

On average, for 2016-2020, Tsarevych and Haiduk varieties reacted best to fertilizers
application, the grain increase of which to the control were consistently high — 0.44 and 0.47 t/ha,
respectively, against the background of manure aftereffect, and 0.84 and 0.79 t/ha — at an additional
application of N3oP30K30. Over the years of research, on average for varieties, organic and organo—
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mineral nutrition backgrounds provided a significant increase in grain — by 0.38 and 0.69 t/ha,
respectively, with a cropping capacity of 2.21 t/ha on the control.

The difference in grain quality has been revealed depending on the variety and nutrition
background. The highest protein content of grain was provided by the least productive varieties
Corvet and Malakhit with indicators of 24.09 and 23.35% on the control and 24.63 and 23.39% on
organo — mineral nutrition background, respectively. The possibility of simultaneous growth of
cropping capacity and protein content in grain of Haiduk variety has been established. The most
significant gross protein harvest was obtained on organo-mineral background in Haiduk, Oplot and
Tsarevych varieties (0.682—0.689 t/ha) with an increase of 16.8—17.8% to the standard Deviz
variety. The increase in gross protein harvest per hectare in most varieties depended more on the
level of their cropping capacity than on the protein content in the grain.
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IIPOAYKTHUBHICTb BYCATHX COPTIB I'OPOXY 3A/IE’KHO B/l ®OHY
JKUBJIEHHS B YMOBAX CXI/THOI'O JIICOCTEITY YKPAIHH

[Tomnog C.1., I'my6oxkuii O.M.
IacrutyT pocnuanunTBa iM. B.S. FOp’eBa HAAH, Ykpaina

Mera IlOC.]'IiI[)KeHHﬂ — BCTAHOBUTHU BIIJIMB CHCTCMHU OCHOBHOI'O y,[[06peHH5{ B CIBO3MIiHI Ha

BpPOKalHICTh 1 SKICTh 3€pHA BYCATHUX COPTIB TOpPOXY B yMmMoBax cxifgHoi dactuHu Jlicocrenmy
Ykpainu.

Marepianu i meroam. JlochimkenHs npoBoguwiu npotsaroM 2016-2020 pp. y craimioHapHIii

JIeB’ATUIUIBHIN  3epHO-Tapo-npocanuiii ciBosmini I[P im. B.SI. IOp’eBa HAAH. Ipynr —
YOPHO3EM THUIIOBHM CEPEAHBOTYMYCHHU claOKoBWIYXeHHH. O0’€KTOM JOCTIHKEHHS Oy cimM
copTiB ropoxy Bycaroro tuny — Jlesi3, Llapesuu, Otaman, Omiot, Kopser, ["aiinyk u Manaxir.
Cxema pocminy BKIOHaia Tpu (QoHM yaoOpeHHs: 1 — ciBo3MmiHHuM (0e3 noOpuB); 2 —
opraniunuii GoH; 3 — oprano-minepanbHuil (micisaist THO + N3gP30K3p B ocHOBHE BHECEHHS).
TexHosorist BUpOLIYBaHHS — 3arajbHONpHiHATA A 30HU. CraTUCTHUHY OOpOOKY
eKCIIePUMEHTAIbHUX PEe3yabTaTiB MPOBOJUIIH 32 IUCIIEPCIHHUM aHATI30M.

OO0roBopenHsi pe3yabTaTiB. Y HecTabUIbHUX NMOroaHux ymonax 20162020 pp. Ha CIBO3MIHHOMY

¢doni (6e3 m0OpWB) HAMBUIIUK PiBEeHb YpoxkalHOCTI 3abe3neunnu coptu Llapesuu (2,33 1/ra),
laiinyx (2,28 1/ra) 1 Omnor (2,27 1/ra), mo Ha 0,19-0,25 T/ra Bumie ctannapTHoro copty Jlesis.
3anexHO BiJl POKY JOCHiIKEHb MaKCHMalbHa YPOXKAWHICTh IUX COPTIB KOJHMBAJIACS B MEKax
3,04-3,21 1/ra, minimansna — 0,77-0,88 T1/ra, a po3max Bapiaiii cranosuB 2,27-2,38 1/ra. Ha
opraniuHomMy (oHI BpOXKalHICTh HHUX COPTIB (2,75-2,77 T/ra) MEpeBUIIYBAIA CTaHIAPT Y
cepennbomy Ha 0,43-0,45 1/ra, a B MOPIBHSIHHI 3 HEYA0OpeHUM (OHOM MprbOaBKa BPOXKANHOCTI Y
3a3HaueHux copTiB ckias 0,44—-0,45 1/ra abo 18,9-21,5 %.
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Haii6inpin Bucokoro Oyia BpoxkaiHicTh (3,04—3,07 T/ra) 1 mpubasky (0,77-0,84 1/ra) 3abe3neuniin
copru Llapesuy, ['afigyk 1 Omior Ha opraHo—MiHepabHOMY ()OHI, IIIO0 CBIAYUTH MPO X XOPOIIY
peaKIio Ha MiABUIICHUN ()OH >KWUBJIEHHS Ta MPUIATHICTH 10 BHPOIIYBAHHS 3a 1HTCHCHUBHOIO
TexHosoriero. CeperHbOpiuHa MaKCUMaIbHA BPOKaWHICTh 3a3HAYCHHUX COPTIB cTaHoBHIA 4,16—
4,39 1/ra,, minimaneHa — 1,27—1,51 1/ra, a po3Max ii BapitoBaHHs OyB HaWBHIIMIA — Bif 2,79 10
2,89 T1/ra. HaiiMmeHmmMii mpupiCT ypOXKaHOCTI Ha OpraHo—MiHepadbHOMY (OHI yIOOpeHHs
onepxkaHo y coprtiB Mamnaxit i Kopser —0,47 Ta 0,56 1/ra BimnmoBigHo. IIpum mpoMmy po3max
Bapiaiii BpoxaiHOCTI 32 pokamu 0yB HaiimMeHInM — 2,43-2,44 1/ra.

Haiikpanii morogni yMOBH 3a BereTaliMHMNA Tepiof IS AOCTIKYBaHUX COpTIB ckiamucs y 2016,
2017 Ta 2020 pp., mo 3abe3neunsio HAUBUIIHMKA PiBEHb CepeaHBbOI BpoXKaWHOCTI Mo (oHax: Oe3
no6pus — 2,70-2,72 t/ra, opraniuaomy — 2,87-3,23 1/ra, oprano—MinepaipbHOMy — 3,14-3,83 1/ra.
B naitbinem HecnpusaTimBux ymoBax 2019 3. He3anexxHo BiJ (OHY KUBICHHS OLIBII CTIHKUMHU
no nocyxu Oymu coptu LlapeBny i Ortaman. [lpu mpomy cepemHs BpOXKaiHICTH COPTIB Ha
HeynoopeHomy ¢oni coctaBuna 0,81 1/ra, a Ha Opra”HiYHOMY Ta OpPraHoO-MiHEpaJbHOMY OYyI0
OJIepKaHo 1cTOTHI Hai0aBKku 3epHa — BianosiaHo 0,39 T/ra ta 0,48 T/ra.

BucnoBku. Y cepenaromy 3a 2016-2020 pp. Haiikpaimie pearyBaiv Ha BHECEHHs JOOpUB
copru llapeBnu Ta Talinyk, HagOaBKU 3epHA SIKUX IO KOHTPOIIO Oyl CTaOUTBHO BHCOKUMH —
BianoBigHo 0,44 1 0,47 1/ra Ha doni micmsnii rHoro ta 0,84 1 0,79 T/ra — 3a 101aTKOBOTO BHECEHHS
N3oP30K30. 3a pokn mociipkeHs y cepelHbOMY IO COpPTax OPTaHIYHUEN Ta OpraHO—MiHEpaTbHUN
¢dbonHM KuBJIEHHS 3a0€3MeYnI ICTOTHUN TPUPICT ypoxaitHocTi — Bignosiano Ha 0,38 ta 0,69 T/ra,
MIpH BPOXKAWHOCTI Ha KoHTpoi 2,21 1/ra.

BusiBneHa BiAMIHHICTB SIKOCTI 3€pHa 3aJIe)KHO BiJ cOpTy Ta QoHY kuBIeHHs. HailBuiry
OinKOBiCTH 3epHa 3a0e3meynn HaiMeHI ypoxaiiHi coptu Koper i Manaxir i3 moka3HHKaMu
BianoBigHo 24,09 1 23,35 % Ha xouTpoii Ta 24,63 1 23,39 % — Ha oprano-miHepaibHOMY (OHI
ynoOpenHs. BcraHOBIeHa MOXKIIMBICTh OHOYACHOTO 3POCTaHHS BPOXKAWHOCTI Ta BMICTY OiJIKa B
3epHi copry laiimyk. HaiiGinbpm icroTHuii BamoBuii 30ip Oika oAepKaHO Ha OpraHo-
MiHepaitbHOMY (oHi y coptiB ["aiinyk, Omor i Lapesuu (0,682—0,689 1/ra) 3 mpupoctom 16,8—
17,8 % no cranmaptaoro copty Jesi3. [linBumienns BanoBoro 300py Oifika 3 rekTapa y OiIbIIOCTI
COPTIB 3aJIeKaJI0 B piBHS IX BPOXKaHOCTI, HIX BiJl BMICTY OijKa B 3epHi.

KurouoBi cjioBa: copox, copm, ¢hon scusnenns, epoicatinicms, sKicmo 3epHa, 30ip oOinka

IIPOAYKTHBHOCTbD YCATBIX COPTOB I'OPOXA B 3ABUCHMOCTH
OT ®OHA ITUTAHHUA B YCIOBHAX BOCTOYHOH JIECOCTEITH YKPAHHBI

[Tonos C.U., I'myGokwmit A.H.
WuctutyT pacrenueBonactsa um. B.S. FOpseBa HAAH, Ykpauna

Ilesab nccneqoBaHMii — yCTAaHOBUTD BIMSHUE CUCTEMbI OCHOBHOT'O Y100pEHHs B CEBOOOOPOTE Ha
YpOXKaHOCTh M KadyeCTBO 3€pHa ycaTbhIX COPTOB ropoxa B YCIOBHSX BocTouHOM Jlecocrenu
YKpauHsL.

Marepuanbl u Meroabl. [loneBbie uccnenoBanust mnpoBoauian B nepuon 2016-2020 rr. B
CTallMOHApHOM ceBoobopoTe MHcTuTyTa pacrenueBoctsa um. B.S. FOpreBa HAAH Ykpaunsl.
[louBa — wyepHO3eM MOIIHBIA C1a0OBBIIENIOUYEHHBIH. OOBEKTOM U3yueHUsi ObUIM CEeMb
pailonnpoBaHHbIX copToB — JleBu3, LlapeBuu, Oraman, Omiot, Kopser, 'alinyk u Manaxur.
Cxema omblTa BKJIIOYala Tpu (oOHA: CeBOOOOPOTHBIN (6e3 ymoOpeHuil); 2 — opraHuyecKuit
(mocneneiictBue HaBo3a); 3 — OpraHo—MUHEpalbHBIM (mocneaeiictBue HaBo3a + N3oP3oKso B
OCHOBHOE BHECEHME). TeXHOJOrus BbIpallUBaHUS —  OOINENpPHUHSATAas [  30HBL
Cratuctuueckyro 00paOOTKYy OSKCIIEPUMEHTAIbHBIX pPE3YyIbTaTOB  MPOBOAMIN METOJOM
JUCTIIEPCUOHHOTO aHaJIN3a.

OOcy:xnenne pe3yabTaToB. B HecTaOunmbHBIX mOrogHbIX ycrmoBusx 2016-2020 rr. Ha
HeynoOpeHHOM (oHE caMblii BBICOKMM YpPOBEHb YypokaiHOCTH obOecnedwsm copta [lapeBuu
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(2,33 1/ra), l'atinyk (2,28 1/ra) u Omior (2,27 T/ra) ¢ IpeBBIIEHUEM CTaHIapTHOTO copTa JeBu3
Ha 0,19-0,25 T/ra. B 3aBUCHMOCTH OT rojla UCCIENOBAaHUN MaKCHUMAalbHAs YPOKAMHOCTH COPTOB
n3MeHsIace B npenenax 3,04-3,21 1/ra, muaumansHas — 0,77-0,88 1/ra, a pasmax Bapuanuu
cocrtaBmi 2,27-2,38 1/ra.

Ha opranndeckom ¢oHE NPOAYKTHMBHOCTH 3THUX COpTOB (2,75-2,77 T/ra) mpeBblajia CTaHAApT B
cpennem Ha 0,43-0,45 T/ra, a MO CpaBHEHHIO C HEYJOOPEHHBIM (OHOM IpUOaBKa yporkasi 3epHa
cocraBuia 0,44-0,45 t/ra wim 18,9-21,5 %. Haubonee Boicokyto yposkaitHocTh (3,04-3,07 Ta
T/ra) u npubasky 3epHa (0,77-0,84 1/ra) obecneunnu copra Llapesuu, [aiimyk u Omnor Ha
OpraHo—MHHEpaNbHOM (POHE, YTO CBUAETEIHCTBYET O XOpOIEH UX peakiMu Ha ynoOpeHus u
BO3MOXXHOCTH  BBIpALIMUBAaHUSl 110 HWHTEHCHUBHOW TexHoJloruu. B rToabl wuccienoBaHuit
MaKCHMaJbHas ypOKaHOCTh 3TUX COPTOB coctaBmia 4,16—4,39 1/ra, Munumanbnas — 1,27-1,51
T/ra, a pa3Max ee BapbUpOBaHUsA ObUI HauBbICIIUKA — OT 2,79 mo 2,89 1/ra. Hammensiryro
mpubaBKy 3€pHAa Ha OpPraHO—MUHEpaIbHOM (OHE YNOOpPEeHHs TMOJMydYeH y COpTOB MamaxuT u
Kopser — coorBerctBenno 0,47 ta 0,56 T/ra. IIpum »ToM pa3smax BapHalyu ypO>KaHOCTH IO
rogaM OblI HaUMeHbIINM — 2,43-2.44 T/ra.

Haunbonee 6aaronpusiTHbIE TIOTOIHBIE YCIIOBHUS JUIsl TOpoxXa clokuiauch B 2016, 2017 Ta 2020 rr., 9To
00€CIeYmII0 COOTBETCTBEHHO CAMBIi BBICOKHI YPOBEHB CPEIHEH YpOKaHHOCTH COPTOB 1O (poHAX:
6e3 ynoopenus — 2,70-2,72 t/ra, oprannueckuii — 2,87-3,23 1/ra, opranHo—-MuHepaibHblii — 3,14—
3,83 T/ra. B nambonee HeOmaronpusaTHbIX yciousx 2019 r. He3aBucHMMO OT (DOHA MUTAHUS
Oonee ycroiluMBeIMH K 3acyxe Obumn copta lLlapeBuu u Otaman. [lpu sTom cpemusis
YpO’KaltHOCTH COPTOB Ha HeynoOpeHHoM (one coctasmia 0,81 T/ra, a opraHnyYecKuii U opraHo-
MUHEPaIbHBIN (POHBI MUTAaHUS OOECIEUNIIHN CYIIECTBEHHYIO MPUOaBKy 3€pHa — COOTBETCTBEHHO
0,39 1/ra Ta 0,48 T/Ta.

BeiBoabl. B cpennem 3a 2016-2020 rr. Hanbosee OT3BIBYMBHIMU Ha BHECEHHE YAOOpEHM ObLIM
copra llapeBnu Ta Tlalimyk, mpubaBKM ypoXash y KOTOPBIX OBUIM CTaOMJIBHO BBICOKUMH —
cootBercTBeHHO 0,44 1 0,47 T/ra Ha opranuyeckoM ¢one (rmocneneiicteue Hapoza) u 0,84 1 0,79
T/ra — mpu ocHOBHOM BHeceHMH N3oP30K30 Ha opranmueckom ¢done. B cpemnem mo copram
OpraHMYECKUH U OpraHO—MHHEpaIbHBIH (OHBI YIOOpeHHl oOecreymii MOBBIIICHHE HX
npoayKTHBHOCTH cooTBeTcTBeHHO 0,38 Ta 0,69 T/ra, mpu ypokalHOCTH Ha KOHTpoue 2,21 T/ra.
BrisiBieHa 3aBUCHMOCTh Ka4ecTBa 3€pHA ropoxa oT copTa u Qona nutaHus. Camas BbICOKas
OCJIKOBOCTh 3¢pHA ObLIa B MEHee ypoxkalWHbIX copToB KopBeT m ManaxuT ¢ mokaszaTeiasMu
COOTBETCTBEHHO Ha KoHTpoie 24,09 u 23,35 %, a Ha opraHo-MmuHepaabHOM (hoHe — 24,63 %
u 23,39 %.

YcraHoBleHa BO3MOXKHOCTh OJHOBPEMEHHOI'O MOBBIIICHUS YPOKANHOCTH U COep KaHus Oenka
B 3epHe copTta [aiiayk. Hanbomnee cymiecTBeHHBINH BamoBOil cOOp OenKka MoJydeHO Ha OpraHo-
MuHepanbHOM (hoHe muTaHus y coptoB [aiinyk, Omnor u Ilapesuu (0,682-0,689 T/ra) c
yBenu4YeHueM nokazarenedt Ha 16,8—17,8 % 1mo cpaBHEHHMIO CO CTaHAAPTHBIM copToMm J[leBus.
[ToBbIlIeHNE BaOBOTO cOOpa Oenka ¢ rekTapa y OONbIIMHCTBA COPTOB 3aBUCENIO OT YPOBHS HX
YPOXKaWHOCTH, YeM OT COJIep KaHus Oelika B 3epHE.

Knrouegwie cnosa: 2opox, pon numanus, ypoxrcaunocms, Kauecmeo 3epHa, coop benxa
PRODUCTIVITY OF MUSTACHIOED PEA VARIETIES DEPENDING ON THE
NUTRITION BACKGROUND UNDER THE CONDITIONS OF THE EASTERN FOREST-
STEPPE OF UKRAINE

Popov S.I., Hlubokyi O.M.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

The purpose of the research was to find out the effect of the main fertilization system in the crop

rotation scheme on the yield and quality of seeds of moustachioed pea varieties in the Eastern
Forest-Steppe of Ukraine.
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Materials and methods. Field studies were carried out in the period 2016-2020 in the stationary
crop rotation scheme of V.Y.Yuriev Plant Production Institute of NAAS of Ukraine. The soil is
powerful, poorly leached chernozem. The object of study were seven zoned varieties — Deviz,
Tsarevych, Otaman, Oplot, Korvet, Haiduk and Malakhit. The experiment scheme included three
backgrounds: 1 — crop rotation (without fertilizers); 2 — organic (manure aftereffect); 3 — organo-
mineral (aftereffect of manure + N3oP30K3¢ in the main application). The cultivation technology
is generally accepted for the zone. The experimental results were statistically processed by the
method of analysis of variance.

Results and discussion. In unstable weather conditions 2016-2020 on the unfertilized background,
the highest yield level was provided by the varieties Tsarevych (2.33 t/ha), Haiduk (2.28 t/ha)
and Oplot (2.27 t/ha) with an excess of the standard variety Deviz by 0.19-0, 25 t/ha. Depending
on the year of research, the maximum yield of these varieties varied within 3.04-3.21 t/ha, the
minimum yield was 0.77-0.88 t/ha, and the range of variation was 2.27-2.38 t/ha. The
productivity of the above mentioned varieties (2.75-2.77 t/ha) exceeded the standard by an
average of 0.43-0.45 t/ha on the organic background, and compared with the unfertilized
background, the increase in grain yield was 0.44—0.45 t / ha or 18.9-21.5 %.

The highest yield (3.04—3.07 t/ha) and an increase in grain (0.77-0.84 t/ha) were provided by the
varieties Tsarevych, Haiduk and Oplot on the organo-mineral background. This testifies to their
good response to fertilizers and the possibility of cultivation using intensive technology. During
the years of research, the maximum yield of these varieties was 4.16—4.39 t/ha, the minimum —
1.27-1.51 t/ha, and the highest range of its variation was from 2.79 t/ha to 2.89 t/ha. The smallest
increase in grain on the organo-mineral background of fertilization was obtained in the varieties
Malakhit and Korvet — 0.47 t/ha and 0.56 t/ha respectively. At the same time, the range of yield
variation over the years was the smallest — 2.43-2.44 t/ha.

The most favourable weather conditions for peas were in 2016, 2017 and 2020. Accordingly, this
provided the highest level of average yield of varieties in terms of backgrounds: without
fertilization — 2.70-2.72 t/ha, organic — 2.87-3.23 t/ha, organo-mineral — 3.14-3.83 t/ha. In the
most unfavourable weather conditions of 2019, regardless of the nutritional background, the
Tsarevych and Otaman varieties were more resistant to drought. The average yield of these
varieties on the unfertilized background was 0.81 t/ha. At the same time, organic and organo-
mineral nutritional backgrounds provided a significant increase in the grain — respectively 0.39
t/ha and 0.48 t/ha.

Conclusions. On average for 2016-2020, the Tsarevych and Haiduk varieties were the most
responsive to fertilization. The increase in grain of these varieties were consistently high — 0.44
and 0.47 t/ha on the organic background (aftereffect of manure) and 0.84 and 0.79 t/ha with the
main application of N3(P39K3y on the organic background respectively. On average, organic and
organo-mineral fertilizer backgrounds for Tsarevych and Haiduk varieties ensured an increase in
their productivity 0.38 t/ha and 0.69 t/ha respectively, with a yield under control (without
fertilizers) of 2.21 t/ha.

The dependence of the quality of pea grain on the variety and nutrition background was revealed.
The highest protein content of grain was obtained in less productive varieties of Korvet and
Malakhit with indicators, in the control of 24.09 and 23.35%, and on the organic-mineral
background — 24.63% and 23.39% respectively.

The possibility of the simultaneous increase in yield and protein content in the grain of the Haiduk
variety has been established. The most significant gross protein harvest was obtained on the
organic-mineral nutritional background in the Haiduk, Oplot and Tsarevych varieties (0.682—
0.689 t/ha) with an increase of 16.8—17.8% in comparison with the standard variety Devyz. The
increase in the gross yield of protein per hectare, in most varieties, depended on the level of their
yield rather than on the protein content in the grain.

Key words: peas, variety, nutrition background, productivity, grain quality, protein harvest.
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