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The article presents the material on the study of sunflower productivity formation in post-
harvest crops depending on mineral nutrition under irrigation in the Ssouth of Ukraine. In order
to maximize the productivity of sunflower plants in post-harvest crops, it is necessary to develop
rational tillage measures, optimal fertilizer doses and an integrated plant protection system.

The main objective of the study is to determine the effectiveness of different tillage measures
and nutrition background for growing sunflower in post-harvest crops under different precrops
on irrigated lands of the southern Steppe of Ukraine.

Agroclimatic and soil conditions of the irrigated zone of southern Ukraine allow combining
the cultivation of rapeseed for seeds with post-harvest sunflower for oilseeds. Winter rapeseed
showed higher productivity in the experiments. The yield of its seeds was 32.6 c/ha, which is
11.7 c/ha more than that of spring rapeseed. The optimal conditions for the growth, development
and formation of seeds in sunflower plants are formed when it is grown after the winter rapeseed
as a precrop. At a later sowing date after harvesting spring rapeseed, sunflower significantly
reduces the yield. Soil tillage systems that were studied in the experiment during the cultivation
of sunflower as a post-harvest crop, the best technology was the shallow tillage. In these variants,
the seed yield is 12.2-27.3 c/ha, which is 1.2-2.8 c¢/ha more than in direct sowing. The use of
nitrogen-phosphorus fertilizers before sowing sunflower in a dose of N9OP90 provided the highest
seed yield of 15.9-27.3 c/ha. Compared to the unfertilized control variant and the variant with a
dose of fertilizer N45P45, the yield decreased by 45.9 and 48.8% and 19.0-27.0%, respectively.
Further increase of the fertilizer dose to N135P135 in the experimental conditions did not lead to
an increase in the yield of sunflower seeds. In order to increase the index of irrigated arable land
utilization, rise the coefficient of vegetation period utilization and gross production of oilseeds, it
is advisable to use winter rape as a precursor for post-harvest sunflower crops.

Key words: sunflower, post-harvest crops, yield, shallow tillage, mineral fertilizers, precursor,
winter rapeseed.

Munkin M.B. Bniue enemenmie mexnonozii 6upouiy8anna COHAUHUKA HA YPOHCATIHICIb
6 nicAMNCHUGHUX nocieax npu 3pouienni ¢ ymosax Ilieons Yxpainu

Y emammi suxnadeno mamepian w000 00cniodicents opmy8aHHs nPOOYKMUSHOCT COHSUL-
HUKA 8 NICTANCHUSHUX NOCIBAX 3ANENHCHO 810 MIHEPAILHO2O0 JCUBTICHHS 8 YMOBAX 3POULeHHS NIGOHS.
Yxpainu. /[na ompumanns maxcumanbHoi npoOyKMueHOCmi pOCIUH COHAUHUKA 6 NICIANCHUG-
HUX nOCi6ax HeobXioHo po3pooumu payionanrvii 3axo0u 0OpoOIMKY IPYHmMY, ONMUMATbHI 003U
000pu6 ma inmezpoBany cucmemy 3axucniy pociun.

OcHosHa Mema 00CNIONHCEHHs NONAAE Y 6CMAHOBNIEHHI e(heKMUBHOCMI PI3HUX 3aX00i8 00po-
OImMKY IpYHMY, OHY HCUGLEHHS NPU SUPOWLYEAHHT COHAUMHUKY 8 NICTANCHUGHUX NOCIBAX 30 PIZHUX
NonepeoHUKi8 Ha 3pOuLy8anux 3emisax nigdennozo Cmeny Ykpainu.

A2po KAIMamuuHi 1 IPYHMOSI yMO8U 3pOuLy8anol 30HU nigoHs YKpainu 00360810mb CHOTY-
uamu 6UPOUYEAHHA PINAKY HA HACIHHA 3 NICANCHUSHUMU NOCIBAMU COHAUHUKA HA ONLE HACIHHA.
Buwy npooykmuenicme 6 ymosax npoeeoenusi 00Ciioie nokasas osumuil pinak. Ypoowcatinicmo
tioeo nacinus ckaana 32,6 y/za, wo oinvuie, nopigusano 3 apum Ha 11,7 y/za. Onmumansbhi ymosu
0711 pocmy, po36UMKY i POpMYBaHHA HACIHHA Y POCIUH COHAUHUKA CKAA0AIOMbCA Ni0 Yac eupo-
WYBaHHs 11020 NiCs NONepeoHuKa o3uMuil pinax. 3a 6inbus Ni3HLO2O CMPOKY NOCIBY NiCis
30UpanHA APO2O PINAKY COHAWHUK icmomHo 3meHutye ypoxcai. Cucmemu oOpodimky rpynmy,
AKI 8UEHANUCS 8 QOCHIOL N0 YAC BUPOULYBAHHS COHAUHUKA, NICIANCHUBHOI KYIbMYpOK, Kpa-
worw b6yna mexrHonozis 3 MIIKUM 00podimkom. YV yux eapianmax yposicauHicms HACIHHA CKLA-
oac 12,2-27,3 y/ea, wo binvuie, nopigusano 3 npamum nocigom na 1,2-2,8 y/ea. 3acmocysanns
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asomHo-ghochoprux 0obpus neped nocieom couswHuka 6 003i NIOP90 3abesneuuno camy
8UCOKy ypooicaunicms nacinns 15,9-27,3 y/ea. Ilopienano 3 ney0obpenum KOHmMporem i 8api-
anmom 3 003010 006pus N45P45 ypoorcaiinicme smenwunace na 45,9 i 48,8% ma 19,0-27,0%
8ionosiono. Ilooanvue 36invuents 0ozu 0oopus 0o NI35P135 6 ymosax npogedenus 0ocioie
He nPusoousLo 00 NiOGUEHHS BPONCAIO HACTHHS COHSMHUKA. 13 Y0 niosuwetHsl IHOEKCy BUKO-
PUCAHHS 3DOULYBAHOT Dinni, 30iNblUeHHS KoeiyieHma 6UKOPUCMAHHS 6e2eMayilino2o nepiody
i 6a106020 BUPOOHUYNBA OE HACTHHA OOYINLHO BUKOPUCOBYEAMU AK NONEPEOHUK OJiA NICAlC-
HUBHUX NOCIBI8 COHAUHUKA O3UMULL PINAK.

Knrwouogi cnosa: coHsutHuk, NiCAsidCHUBHI NOCIBU, YPOXICAUHICMb, MIIKA 00poOKa Ipynmy,
MiHepanvbii 000puea, nonepeonux, 03UMuLl pinax.

Problem statement. Currently, the most marginal crops are oilseeds, among which
sunflower is the leading one. Sunflower seeds and processed products are in demand
both on the domestic and foreign markets, and Ukraine is one of the world’s leading
producers in terms of gross harvest of sunflower seeds.

However, the growth in sunflower seed production was mainly due to an increase
in sown areas, instead of the introduction of modern cultivation technologies and irri-
gation, which would have increased productivity per 1 ha of crop rotation. Since the
agricultural sector should develop through intensification, the most important task is to
increase the yield of crops, in particular sunflower, by introducing irrigation, less ener-
gy-intensive and more productive, soil-protective agricultural practices, high-yielding
varieties, and hybrids. In this regard, there is a need to study a set of issues related to
optimizing the water-physical condition of dark chestnut soil by improving the meas-
ures and depth of tillage in the technology of growing sunflower in post-harvest crops
under irrigation in the southern Steppe of Ukraine.

In the South of Ukraine, the problem of increasing sunflower productivity under nat-
ural moisture is difficult to solve due to insufficient soil moisture and uneven distribu-
tion of precipitation. The southern region’s specialization in grain, vegetable, and fodder
crops limits the possibility of expanding the area under irrigated oilseeds. At the same
time, in irrigated crop rotations after winter and some spring crops, 110-140 days of the
growing season with a sum of positive temperatures of 1500-24000 C remain unused. In
post-harvest crops, after some cabbage crops, it is possible to grow early ripening varie-
ties and hybrids of sunflower with a growing season of 80-90 days. In order to maximize
the productivity of sunflower plants in such crops, it is necessary to develop rational
tillage practices, optimal fertilizer doses, and an integrated plant protection system.

Analysis of recent research and publications. The analysis of literature sources has
shown that sunflower is the main oilseed crop in Ukraine and in the world. Sunflower
production is primarily influenced by the yield of hybrids, cultivation technology, logis-
tics of the industry’s enterprises and economic mechanisms for setting the market price
of finished products. To date, a wealth of experimental material on the favorable impact
on plant productivity in specific agro-climatic conditions has been accumulated [1].

Farms in the steppe zone of Ukraine can grow sunflower as a post-harvest crop after
harvesting winter rapeseed for green fodder [2].

In Mykolaiv region, the yield of post-harvest sunflower was 14.6 c/ha for 3 years. In
Zaporizhzhia district of Zaporizhzhia region, 16.2 c/ha of post-harvest sunflower seeds
were obtained. In the US Corn Belt states, sunflower is grown as the second crop after
winter wheat, and at the same time, a full-fledged seed crop is obtained [3]. Despite the
fact that post-harvest sunflower crops are an important additional reserve for increasing
oilseed production, they have not been widely used in southern Ukraine so far, and one
of the main reasons that hinder the expansion of such crops is the insufficient study of the
elements of agricultural technology for growing sunflower in post-harvest crops [4, 5].
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In the frontline, occupied and de-occupied regions of the country, contamina-
tion of agricultural land with unexploded ordnance and mines prevails, which poses
a deadly threat to Ukrainian farmers during field work. In the southern region of
Ukraine, where high crop yields were achieved through irrigated reclamation, dam-
aged irrigation infrastructure needs to be replaced and repaired [6]. This significantly
limits the increase in the area under such crops as sunflower. That is why the most
effective way for farms of various forms of ownership in the post-war economic con-
ditions to increase the gross harvest of sunflower seeds is to create and accelerate the
introduction of new high-performance elements of sunflower cultivation technology
with high agro-ecological adaptability to the natural and climatic conditions of the
South of Ukraine.

Task statement. The main objective of the study is to determine the effectiveness of
various tillage measures and nutrition background for growing sunflower in post-har-
vest crops under different precrops on irrigated lands of the southern Steppe of Ukraine.

The goal was achieved by solving the following tasks:

— analytical review of literature sources and information resources on the peculiar-
ities of sunflower cultivation technology in post-harvest crops on irrigated lands of the
southern Steppe of Ukraine;

— studying changes in agrophysical properties and water regime under different soil
tillage practices;

— determination of sunflower yields depending on tillage practices and nutrition
background under different precrops.

To study these issues on dark chestnut medium loamy soils, a field experiment was
conducted according to the following scheme:

factor A — precrop — winter and spring rapeseed for seed;

factor B — tillage and sowing system, which includes:

1 —tillage with a disk harrow + cultivation with KPS-4 to a depth of 4-5 cm + sow-
ing with a SPCH-6 seeder with a row spacing of 70 cm.

2 — surface tillage with a seeder-cultivator SZS — 2.1 with simultaneous sowing to a
depth of 4-5 cm with a row spacing of 70 cm.

To clarify the sunflower nutrition regimen, we studied the doses of mineral fertilizers
(factor C): no fertilizer; N45P45, N90P90, and N135P135.

The experiment was laid out by the split-plot method in quadruplicate, with the area
of the sown plots being 240 m? and the area of the control plots being 52 m?. The pre-
crops in the experiment are winter rapeseed of the variety Kvynta and spring rapeseed
of the variety Mazhor.

The seeds of winter and spring rapeseed were harvested in two ways, mowed into
swaths at 35% grain moisture and picked up when the grain dried to 12-15%. The seed
yield of winter rapeseed was 32.6 and the seed yield of spring rapeseed — 20.9 c/ha.

Sowing of post-harvest sunflower hybrid Kharkivskyi-49 was carried out after win-
ter rapeseed in the first decade of July, and after spring rapeseed — in the second decade
of July. Before sowing, mineral fertilizers were applied according to the experimen-
tal scheme. The sowing was accompanied by the application of Prometryn herbicide
(4 kg/ha of the product) to the soil surface and irrigation at a rate of 300 m*/ha. During
the growing season, the irrigation regime was differentiated. The plant density before
harvesting in all variants of the experiment was 60 thousand/ha. Harvesting was carried
out by the method of continuous harvesting with a combine harvester “Sampo500” after
the winter rapeseed precrop in the third decade of October, and after the spring rapeseed
in the second decade of November.
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Summary of the main research material. The results of the research allow us to
identify the effect of various agrotechnical factors (pre-crop, tillage, mineral fertiliz-
ers) and their interaction on the accumulation of dry biomass by sunflower plants dur-
ing the growing season. At the beginning of the growing season, from germination to
2-3 pairs of true leaves, the difference in the accumulation of dry matter by plants in the
experimental variants was insignificant, and then significant differences were observed
(Table 1).

Table 1
Dynamics of dry matter accumulation by sunflower plants, c/ha

Nutrition background
- Z wn = a
Precrop The system of soil cultivation and sowing 3 § ) g =
= = 7 = T
E| 2| 2| &
& z
2-3 pairs of true leaves
Winter Minka disking + cultivation + sowing SPC-6 1,0 1,1 1,4 1,2
rapeseed direct sowing with SZS-2.1 1,0 1,1 1,3 1,1
Spring Minka disking + cultivation + sowing SPC-6 0,5 0,6 0,7 0,7
rapeseed direct sowing with SZS-2.1 0,5 0,6 0,7 0,8
Flowering
Winter Minka disking + cultivation + sowing SPC-6 329 57,2 84,2 70,3
rapeseed direct sowing with SZS-2.11 31,5 459 77,0 | 60,7
Spring Minka disking + cultivation + sowing SPC-6 24,7 39,2 60,1 57,7
rapeseed direct sowing with SZS-2.1 23,6 34,7 58,1 46,9
Achievements

Winter Minka disking + cultivation + sowing SPC-6 434 74,9 102,9 | 89,4
rapeseed direct sowing with SZS-2.1 40,1 59,5 87,4 75,1
Spring Minka disking + cultivation + sowing SPC-6 30,2 47,7 71,2 69,4
rapeseed direct sowing with SZS-2.1 29,1 42,4 66,2 | 56,6

During the period of flowering-ripening of sunflower seeds, the positive effect of
shallow tillage and doses of mineral fertilizers on the activity of the production process
is visible. By the end of the growing season, plants in the variants with shallow tillage
accumulated dry matter by 16% more than in the variant with direct sowing after winter
rapeseed as a precrop and by 11% more than after spring rapeseed as a precrop. Ferti-
lizers had a significant impact on the accumulation of dry matter. The dose of N45P45
increased this indicator under conditions of shallow tillage after winter rapeseed by
72%, and after spring rapeseed — by 57%, N9OP90 after winter rapeseed by 137%, after
spring rapeseed — by 135% and N135P135 by 106 and 129%, respectively. The effec-
tiveness of mineral fertilizers decreases with direct sowing of sunflower.

The most favorable conditions for the accumulation of dry biomass of post-harvest
sunflower were observed in the experiment when growing it after winter rapeseed on shal-
low tillage with N9OP90 mineral nutrition. The yield of sunflower seeds varied widely
under the influence of the precrop, tillage and doses of mineral fertilizers (Table 2).
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Table 2
Sunflower yield in post-harvest crops depending on precrops, tillage
and nutrition background, c/ha

Nutrition background
Precrop Soil cultivation system, sowing f::.lttillli(;::s NP, | NP, NP
Winter | Min disking + cultivation + sowing SPC-6 18,7 22,6 27,3 25,4
rapeseed | direct sowing with SZS-2.1 16,5 20,5 24,5 22,9
Spring Min disking + cultivation + sowing SPC-6 12,2 14,3 18,2 18,4
rapeseed | Direct sowing with SZS-2.1 11,0 13,2 15,9 15,8

NIR 0.5 (c/ha):

— for precrops from 0.35 to 0.9;

— for soil cultivation from 0.35 to 0.9;

— for doses of mineral fertilizers from 0.5 to 1.25;

— for the interaction of factors from 1.76 to 4.2.

The analysis of the data showed that sunflower yield decreases when sown at a later
date due to the precrop. The yield reduction is significant and amounts to 6.1-9.1 c¢/ha.
The increase in sunflower yield under the winter rapeseed as a pre-crop is due to better
solar energy supply to the plants, which contributed to the increase in productivity. The
yield of sunflower in variants with shallow tillage was 2.1-2 c/ha higher compared to
surface tillage after winter rape and 1.1-2.6 c/ha higher after spring rape.

Fertilizer application on sunflower crops was effective. The increase in oilseed
yields from mineral fertilizers was significant and amounted to 2.1-8.6 c/ha. The
use of mineral fertilizers in a dose of N45P45 increased the yield by 3.9—4.0 c/ha in
the winter rapeseed precrop and by 2.1-2.2 c/ha in spring rapeseed. When increas-
ing the dose of mineral fertilizers to N90P90, the yield increased by 8.0-8.6 c/ha
(45.9-48.8%) compared to the unfertilized variant and by 4.0-4.7 c/ha (19-27%)
compared to the dose of N45P45 on the winter rapeseed precrop. After spring rape-
seed, increasing the dose of mineral fertilizers to N9OP90 provided a yield increase
of 4.9-6.0 c/ha (44—49%) compared to the control and 2.7-3.9 c/ha (20-27%) com-
pared to the dose of N45P45.

A further increase in doses of mineral fertilizers was not accompanied by an increase
in yield. On average, the maximum yield in the experiment of 27.3 c/ha was obtained in
the variant with shallow tillage, when fertilizing at a dose of N90P90 with winter rape as
a precrop. A more objective assessment of the study of agrotechnical measures of sun-
flower cultivation is given by determining the yield of oil per hectare of sowing. These
indicators were highest during sunflower cultivation with winter rapeseed as a pre-crop,
shallow tillage and a dose of mineral fertilizers N9OP90 (Table 3).

On average, over the years of research, the oil yield per hectare was 9.5 c/ha.
Improvement of crop cultivation technologies should be aimed at improving its quality.
The oil content of sunflower seeds is one of the quality indicators. The most objective
assessment of the agrotechnical factors of sunflower cultivation in post-harvest crops
is given by determining the oil yield per 1 ha of crops. The calculation data of Table 3
show that the highest oil yield in the experiment is provided in those variants where the
highest crop yield was observed.
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Table 3
Influence of the elements of sunflower cultivation technology
in post-harvest crops on oil yield per hectare
Nutrition background
Precrop Soil cultivation system, sowing without
fertilizers NysPus | NogPoy | NissPiss
Winter Disking + cultivation + sowing SPC-6 6,5 7,9 9,5 8,6
rapeseed Direct sowing with SZS-2.1 5,7 7,1 8,5 7,9
Spring Disking + cultivation + sowing SPC-6 3,8 4.4 5,5 5,5
rapeseed | Direct sowing with SZS-2.1 3,4 4,0 4.8 4,7

Depending on soil tillage and nutrition background, the largest amount of oil was
collected from 1 ha in plots with a winter rapeseed precrop of 5.7-8.6 c¢. Compared
to this pre-crop, when growing sunflower after spring rapeseed, 1.9-3.1 ¢ of oil was
harvested per 1 ha. The oil content of sunflower seeds under the influence of the tillage
systems studied in the experiment changed slightly. However, the oil yield was still
higher in the variants where shallow tillage was performed by 0.4—1.0 c/ha. Mineral fer-
tilizers had a significant impact on the oil yield per 1 ha of sunflower crops. The largest
amount of oil, regardless of the pre-crop and soil tillage, was harvested from 1 ha where
a dose of N9OP9O fertilizer was applied — 5.5-9.5 c¢/ha, and the smallest on unfertilized
variants — 3.4-6.5 c/ha.

Thus, the irrigated hectare achieves the highest productivity, judging by the amount
of oil harvested (9.5 ¢) under the conditions of complex action of the precrop — winter
rapeseed, shallow tillage and mineral fertilizers at a dose of N9OP90.

Conclusions. As a result of the conducted research, the effect and interaction of var-
ious agrotechnical factors on sunflower productivity were revealed.

Agro-climatic and soil conditions of the irrigated zone of southern Ukraine allow
combining the cultivation of rapeseed for seeds with post-harvest sunflower for oil-
seeds. Winter rapeseed showed higher productivity in the experiments. The yield of its
seeds was 32.6 c/ha, which is 11.7 c/ha more than that of spring rapeseed. The optimal
conditions for the growth, development and formation of seeds in sunflower plants are
formed when it is grown after the winter rapeseed as a precrop. At a later sowing date
after harvesting spring rapeseed, sunflower significantly reduces the yield. Soil tillage
systems that were studied in the experiment during the cultivation of sunflower as a
post-harvest crop, the best technology was the shallow tillage. In these variants, the seed
yield is 12.2-27.3 c/ha, which is 1.2-2.8 c/ha more than in direct sowing. The use of
nitrogen-phosphorus fertilizers before sowing sunflower in a dose of N9OP90 provided
the highest seed yield of 15.9-27.3 c¢/ha. Compared to the unfertilized control and the
variant with a dose of fertilizer N45P45, the yield decreased by 45.9 and 48.8% and
19.0-27.0%, respectively. Further increase of the fertilizer dose to N135P135 in the
experimental conditions did not lead to an increase in the yield of sunflower seeds. In
order to increase the index of irrigated arable land utilization, increase the coefficient
of vegetation period utilization and gross production of oilseeds, it is advisable to use
winter rapeseed as a precrop for post-harvest sunflower crops.
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MODERN MEASURES OF CONTROLLING ROOT AND SPROUT
WEEDS IN GRAPE AGROPHYTOCENOSES
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In modern economic conditions, scientists search for new technological measures for
controlling the number of weeds, especially perennial ones, which would be highly effective and
low-cost. The purpose of the research is to objectively analyze the effectiveness of technological
measures for controlling the development of pink and gray thistle among industrial grape
plantations taking into account their characteristics and modern control measures. The most
common root and sprout weeds in agrophytocenoses of industrial grape plantations in the south
of Ukraine are pink and gray thistles.

The initial infestation of vineyards by pink and gray thistles occurs due to seeds, and
subsequently the weeds spread extremely rapidly due to the buds formed on horizontal roots.
Despite the biological features of growth and development of pink and gray thistles, the structure
of their root system, they often create a monospecies community, from which all other species of
weed synusia are displaced, and compete quite successfully with grape bushes and many types of
weed phytocoenosis for moisture and nutrients.

Registration of the number and development of weeds at the end of the stage of grape shoot
growth in the areas with fallow land showed that the frequency of spread of pink and gray thistle
plants, as part of different biological and cenotic communities, reached 53.1-57.4% with an
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