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The article shows the results of studies on the productivity, economic and energy efficiency of cultivation of
sunflower depending on the hybrid composition, stand density of plants and fertilizing compound fertilizers.
The aim of this work was to establish performance, economic and energy efficiency technologies sunflower
cultivation in the South of Ukraine. According to the research found that when growing sunflower on dark
chestnut soils without irrigation in Southern Ukraine the highest yield at 2,3-2,5 t/ha seed of hybrid forms
Megasan. When growing studied culture density stand of plants should be adjusted depending on the genetic
potential of hybrids. Thus, for hybrids Megasan and Jason optimum stand density is 50 thousand/ha for
hybrid Darius — 40 thousand/ha. Processing of sunflower crops provides complex fertilizers increase yield
at 10.7-20.9% and improves the quality of seeds, with the greatest efficiency is characterized by complex
fertilizer Master. Growing sunflower seeds were cost-effective in all versions of the experiment, indicators of
production costs were characterized by stability, and net income and profitability had significant fluctuations.
The use of any and all complex fertilizers caused significant (in 20.2-35.1%) increase in net profit in growing
hybrid seeds Megasan, Jason and Darius. Energy efficiency ratio reached its highest level in the variant with
hybrid Megasan in the formation of standing plant density 40-60 thousand/ha of fertilizer feeding.
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Formulation of the problem. Comparison of
global economic indicators of global agricul-
ture suggests that the main oil crops in most coun-
tries is soy. But in Ukraine the main oilseeds was
and is sunflower because of specific regional char-
acteristics [1]. The value of this crop in the state
food security as an important export component
overemphasized. Growing sunflower lets two ma-
jor products that have exceptional significance for
the development of food base Ukraine — is, first,
valuable vegetable oil, which by its nutritional va-
lue is not inferior animal fats and, secondly, press
cake (oil cake) — a very valuable component to
balance feed on protein and amino acids, which is
used in large scale animal husbandry, poultry, fish,
etc. [2]. At present and for the future urgent prob-
lem is to improve economic and energy efficien-
cy sunflower and the growing demand for quality
seeds by choosing a hybrid structure, optimization
of stand density of plants and the application of
science-based system of fertilization, including by
applying for foliar feeding of complex fertilizers
with trace elements.

Analysis of recent research and publications.
Proved that the efficiency of agricultural produc-
tion belongs to the complex of interrelated eco-
nomic categories, based on the action of objective
economic laws. It reflected one of the most im-
portant aspects of social production — efficiency,
reflecting the shape and purpose of agricultural
production process. Moreover, when describing the
end result should distinguish the concept of effect
and efficiency of the studied technologies of agri-
cultural items crops, including sunflower. Econom-
ic and energy efficiency and sunflower processing
depends on a complex set of natural, economic,
technological, scientific, technical and other fac-
tors. To optimize cultivation technology, improving
the economic and energy efficiency should take
into account the following main features: high re-
quirements for growing conditions; sensitivity to
herbicides; epiphytotic possibility of pathogens
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that can lead to significant loss of yield and quality
of seeds [3].

The purpose of the article. The task of the re-
search was to establish economic and energy effi-
ciency of growing technology elements seed sun-
flower hybrids in the conditions of South Steppe
of Ukraine.

Presentation of the main material. Field exper-
iments with hybrids of sunflower conducted dur-
ing 2014-2016 in the experimental farm «Copani»
Institute of irrigated agriculture NAAS of Ukraine
according to universally accepted methods of busi-
ness research [4]. Economic efficiency study of
culture established by analysis of the following
metrics: productivity, production costs per unit
area, the cost of 1 kg seeds earnings per 1 ha of
crops and the profitability [5]. For the calculation
of economic efficiency on growing technology ele-
ments studied sunflower hybrids Megasan, Jason
and Darius had taken stock prices for seed [6] and
the market price for agrarian resources that have
been established for the period of October 2016.

The role of fertilizing the performance of sun-
flower hybrids was positive in all the years of re-
search, even the deterioration of environmental
conditions, ie reducing rainfall, increase in tem-
perature and decrease in relative humidity. How-
ever, it was shown varying degrees and amounted
on average compared with control plots (with-
out treatments): in 2014 — 11.5-23.1%; in 2015 —
9.2-16.8; 2016 — 12.1-21.9%), respectively.

In average years of research noted the advan-
tage of growing hybrid Megasan which formed a
high yield seeds 2.41 t/ha with a maximum rise
to 2.62-2.74 t/ha in the standing plant density of
50 thousand/ha of crops and processing agents
Wuxal and Master (table 1).

Density stand of plants caused significant fluctu-
ations in plant productivity. Thus, on average, the
smallest seed yield in all the studied hybrids within
1.62-1.90 t/ha was recorded at the minimum and
maximum density stand of plants — 30 and 60 thou-
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sand/ha. On average, a factor in growing hybrids
Megasan and Jason optimum density was 50 thou-
sand/ha, in which the yield was respectively 2.47
and 2.14 t/ha. In the version with hybrid Darius
optimal density was 40 thousand/ha, which is ob-
tained by sunflower yield — 1.89 t/ha.

The use of complex fertilizers Concentrate-
growth, Wuxal and Master of feeding positively
affected the performance of hybrids, which were
studied in the experiment. The largest increase in
use has provided the Master with an average yield
of 2.11 t/ha with a corresponding decrease in other
variants fertilized in 5.7-11.4%.

According to the research, it was found that
the investigated factors significantly affected
the value of gross output. This figure exceeded
20 thousand UAH/ha for growing all investi-
gated hybrids of density stand of plants within
40-60 thousand/ha and processing complex fer-
tilizers Concentrategrowth, Wuxal and Master.
The lowest value of this index in the range of 14.0
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to 17.4 thousand UAH/ha were under minimum
stand density of plants (30 thousand/ha) and with-
out the use of complex fertilizers. Fertilizing crops
Sunflower complex fertilizer Master boosted the
value of gross output per unit area, on average, to
20.6 thousand/ha. In an embodiment of the pro-
cessing plant Wuxal this indicator decreased by
5.7%, and in areas with Concentrategrowth — by
11.4%. Overall crop processing complex fertilizers
provided compared with control plots growth in
gross tax on 10.7-20.9%.

According to the analysis process maps cultiva-
tion of sunflower hybrids Megasan, Jason and Dar-
ius on test plots demonstrated that production costs
slightly varied relative changes of density stand
of plants and the application of complex fertilizers
Concentrategrowth, Wuxal and Master as feeding.

The highest production costs of more than
9.6 thousand UAH /ha recorded in variants with hy-
brid Megasan on stand density 50-60 thousand/ha
and making complex fertilizers Wuxal and Master,

Table 1
Yield seeds sunflower hybrids based on stand density of plants and fertilizers, t/ha
(average for 2014-2016)
Hybrid Fa};fltdg;igncg control (without Cfr?iﬁiite—(facmr = Average | Average
(factor A) thous./ha (factor’B) treatments) growth Wuxal | Master average factor A | factor B
30 1.68 1.81 1.96 2.14 1.90 1.77
Megasan 40 1.96 2.26 2.38 2.57 2.29 9219 2.07
50 2.05 2.49 2.62 2.74 247 2.16
60 1.78 2.09 2.25 2.31 2.11 1.82
30 1.56 1.76 1.73 1.93 1.74
Jason 40 1.82 1.93 2.00 2.29 2.01 1.90
50 1.90 2.09 2.19 2.37 2.14
60 1.57 1.73 1.83 1.76 1.72
30 1.44 1.63 1.68 1.81 1.64
. 40 1.67 1.82 1.99 2.09 1.89
Darlus 50 1.69 179 195 | 2.00 1.86 L7
60 1.45 1.57 1.70 1.76 1.62
Average factor C 1.67 1.87 1.99 2.11 1.96
Lowest significant difference (t/ha):
Assessment of Materiality partial factors for the differences: A — 0.049; B — 0.068; C — 0.055
Assessment of Materiality middle (main) effects: A — 0.027; B — 0.021; C — 0.039
Table 2

Net profit from growing sunflower depending on the hybrid composition, stand density of plants
and fertilization, UAH /ha (average for 2014-2016)

nyb{id TlhetdetnSigy of Fertilizers (factor C) Average Average
actor ant stanain 1 -
B8 | thousyha (factor B)| ottt | ustomonci| Wuxal | Master |average | factor A | factor B
30 7378 8520 9640 | 11455 | 9273 8030
Mega- 40 9995 12794 13622 | 15535 | 12962 11075 10847
san 50 10795 14959 15884 | 17114 | 14639 11652
60 8158 11055 12273 | 12918 | 11125 8335
30 6233 8057 7423 | 9433 | 7738
Jason 40 8659 9606 9946 | 12834 | 10261 0150
50 9363 11090 11723 | 13538 | 11453
60 6154 7588 8221 7598 | 7366
30 5088 6815 6960 | 8288 | 6788
. 40 7228 8564 9880 | 10915 | 9122
Darius 50 7359 8208 9426 9973 8766 7749
60 5010 6054 6979 | 7624 | 6417
Average factor C 7188 9012 9840 | 11070 | 9765
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and the hybrid Jason — at the same thickening and
applying for feed preparation Wuxal.

Calculations revealed that the lowest cost of 1 ¢
of sunflower seeds at UAH 350.4 was in variant
with hybrid Megasan, stand density 50 thousand
plants/ha of crops and processing complex ferti-
lizer Master. The largest (at 629.5 UAH/c) in the
figure formed hybrid version with Darius on stand
density 60 thousand plants/ha and without the use
of complex fertilizers fertilizing.

For hybrid composition greatest level of cost of
sunflower hybrids had Darius and Jason, where
the figure rose to 532.2 and 491.9 UAH/c, respec-
tively. When growing hybrid Megasan the figure
decreased by 19.5 and 12.9% — to 428.2 UAH/c,
indicating that the best use of financial resources
it is in the cultivation of the hybrid.

The maximum net profit of 17.1 thousand UAH
was obtained in the variant with hybrid Megasan
by planting density 50 thousand/ha and conduct-
ing complex fertilizer fertilizing Master (table 2).

Among the studied hybrids Megasan also had ad-
vantages in terms of developing the largest condition-
al net income. Thus, in this hybrid version of the fig-
ure was, on average, by a factor A, 11 975 UAH /ha,
and in versions with hybrids Jason and Darius it fell
to 7749-9180 UAH/ha or at 23.3-35.3%.

The use of any and all complex fertilizers caused
significant (in 20.2-35.1%) increase in net profit in
growing hybrid seeds Megasan, Jason and Dari-
us. In control variant observed minimum values of
the studied parameters — at 7.2 thousand UAH /ha.
The largest net profit was in the version with the
introduction of the drug Mehasan, where he rose
to 11.1 thousand UAH /ha.

The level of profitability than 160% was ob-
served in variants with hybrid Megasan on stand
density 40-50 thousand/ha and for making com-
plex fertilizers Concentrategrowth, Wuxal and
Master. And the greatest profitability (178.3%)
formed when grown on test plots for hybrid Me-
gasan density 50 thousand/na and included in the
feed complex fertilizer Master.

Gross revenues from energy crop seed was due
to variations in seed yield under the influence of
factors studied — a hybrid structure (factor A),
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stand density of plants (factor B) and fertilization
(factor C).

Among the largest sunflower hybrids energy
output per unit area provided growing hybrid Me-
gasan where the study figure was 53.0 GJ/ha. In
hybrids Jason and Darius was decreased energy
intake from seed to harvest 45.9 and 42.3 GJ/ha,
or 13.2 and 20.1%.

According to calculations proved that gross en-
ergy consumption in the production of sunflower
seeds slightly changed under the influence of inves-
tigated factors associated little difference between
individual technological operations and resources
for individual variants cultivation technology.

To form a hybrid crop Megasan spent
18.4 GJ/ha, while grown hybrids Jason and Dari-
us — to 18.1-18.2 GJ /ha.

Unlike indices spending energy on growing
technology, increase energy fluctuated significant-
ly for the studied factors and variations, due to
differences in performance of gross income energy
and, conversely, stable energy costs.

Maximum energy surplus at 34.6 GJ/ha was in
variant with hybrid Megasan and other hybrids,
this figure decreased to 24.2-27.7 GJ/ha or at
19.8-30.1%.

Energy efficiency ratio is a reflection of the ra-
tio of energy intake from harvest sunflower seeds
and energy costs on cultivation technology and re-
sources. This indicator is most fully to draw con-
clusions about the energy efficiency of the studied
factors, especially from the viewpoint of saving
technological costs [7]. In our study, the maximum
level of energy efficiency ratio (more than 3.0) was
in variant with hybrid Megasan with stand density
40-60 thousand plants/ha and conduct of complex
fertilizers fertilizing Concentrategrowth, Wuxal
and Master (table 3).

In areas with a hybrid Megasan the average
factor A was 2.88, which exceeded the rates in
12.5-19.1% energy efficiency in hybrids Jason and
Darius.

For gradations density of plant standing on
forming investigated the energy performance of
hybrids Megasan and Jason had the advantage of
standing plant density of 50 thousand/ha, while

Table 3

Energy efficiency in technology of cultivation of sunflower hybrids in the South of Ukraine
depending on factors studied (average for 2014-2016)

Hybrid| The density of Fertilizers (factor C)
(factor plant standing, control (without | Concen- Average | Average
A) | thous./ha (factor B) | treatments) |trategrowth Wuxal | Master | average | factor A | factor B
30 2.26 241 2.60 2.82 2.53 2.88 2.36
Mega- 40 2.60 2.97 312 3.35 3.01 2.74
san 50 2.71 3.25 3.41 3.55 3.23 2.85
60 2.36 2.76 2.96 3.03 2.78 2.42
30 2.11 2.35 2.31 2.56 2.32 2.52
Jason 40 243 2.56 2.65 3.01 2.66
50 2.52 2.76 2.88 3.10 2.82
60 2.10 2.31 2.43 2.35 2.29
30 1.95 2.18 2.24 241 2.20 2.33
Darius 40 2.24 242 2.63 2.76 2.51
50 2.26 2.38 2.58 2.65 2.47
60 1.94 2.10 2.27 2.35 2.17
Average factor C 2.23 2.48 2.63 2.78 2.60
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the hybrid Darius — 40 thousand/ha. On aver-
age, this factor observed maximum growth factor
energy efficiency by up to 2,85 stand density of
plants 50 thousand/ha and other density, this fig-
ure decreased to 2.36-2.74 or on 3.8-17.0%.
Analysis of energy intensity of 1 t of sunflower
seeds revealed trends to decrease this indicator for
0.068-0.072 GJ growing hybrid Megasan of stand-
ing plant density 40-50 thousand/ha and making
complex fertilizers Wuxal and Master. With a min-
imum (30 thousand/ha) and maximum (60 thou-
sand/ha) of standing plant density without making
complex fertilizers in hybrid version of the study
Darius index gained the highest level — 0.124 GJ/t.
Conclusions and suggestions. According to the
research found that when growing sunflower on
dark chestnut soils without irrigation in South-
ern Ukraine the highest yield at 2.3-2.5 t/ha seed
of hybrid forms Megasan. When growing studied
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culture density stand of plants should be adjust-
ed depending on the genetic potential of hybrids.
Thus, for hybrids Megasan and Jason optimum
stand density is 50 thousand/ha for hybrid Dar-
ius — 40 thousand/ha. Processing of sunflower
crops provides complex fertilizers increase yield at
10.7-20.9% and improves the quality of seeds, with
the greatest efficiency is characterized by complex
fertilizer Master. Growing sunflower seeds were
cost-effective in all versions of the experiment, in-
dicators of production costs were characterized by
stability, and net income and profitability had sig-
nificant fluctuations. The use of any and all com-
plex fertilizers caused significant (in 20.2-35.1%)
increase in net profit in growing hybrid seeds Me-
gasan, Jason and Darius. Energy efficiency ratio
reached its highest level in the variant with hybrid
Megasan in the formation of standing plant densi-
ty 40-60 thousand/ha of fertilizer feeding.
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Kokosixin C.B., Hecrepuyk B.B.
IncTuTyT 3poIryBaHOro 3emMmiaepobcTBa
HarionanbHol akazemii arpapHux HayK YKpainu

ATPOEKOHOMIYHI ACHEKTU ONTUMI3AIII TEXHOJIOITI BUPOII[YBAHHS
TIBPUIIB COHAIMHNKY B YMOBAX IIIBIHA YKPATHU

Amnorarisa

B crarTi BimoOpaskeHO pe3ysabTaTy AOCHIIKEHb 3 BUBYEHHA IPOAYKTUBHOCTI, EKOHOMIYHOI Ta eHepreTMdHOi
e(peKTVBHOCTI BUPOIIYBaHHA HACIHHA COHAIIHNKY 3aJIEYKHO BiJl TNiOpPMAHOTO CKJIAAy, IYCTOTY CTOAHHA POCJIVH
Ta MIPOBeJeHH IIiIKMBJIEHb KOMILJIEKCHIMM TobpmBamu. MeToro 11i€ro poboTy € BCTaHOBJIEHHSA ITPOAYKTUBHOCTI,
€KOHOMIYHOI Ta eHepreTNYHOI e(PEKTUBHOCTI TE€XHOJIOTi] BMPOIIYBaHHA HACIHHA COHAIIHMKY B YMOBaXx IiBIHA
Yrpainn 3a pesyJsbraTaMy JOCJiIKeHb BCTAHOBJIEHO, III0 IIPY BUPOIIYBaHHI COHAIIHNMKA HA TEeMHO-Kalll-
TAHOBOMY I'DPYHTI B HENOJMBHMX yMOBaX MIBAHA YKpaiHm Haibinbiny BposkaiiHicTh Ha piBHI 2,3-2,5 T/ra
HaciHHA dopmye ribpmun Meracan. IIpu BupoLIyBaHHI JOCHIIMKYBaHOI KyJIbTYPM IyCTOTY CTOSHHSA POCJIVH
CJIiJT KOPUTYBATHU 3aJI€KHO BiJl FTeHETUYHOrO MoTeHIiany riopuais. Tak, nia riopuais Meracan ta flcon ontu-
MaJIbHOIO TYCTOTOX cTOAHHA € 50 Tuc. /ra, a nsada riopmuay Hapiit — 40 tuc. /ra. O6pobra MOCiBiB COHAIIHUKY
KOMILJIIEKCHMMY noOpuBaMu 3abesmneuye mpupict yposkarzocti Ha 10,7-20,9% Ta mokpaliye AKicTb HaCiHHA,
[IPUYOMY HAaiOIIBIIIOI0 e(EeKTUBHICTIO XapaKTepu3yeTbcA KOMILIeKcHe noOpmBo Marsictep. BuponryBaHHA
HaCiHHA COHANTHUKY OyJI0 €KOHOMIYHO BUTITHUM B yCiX BapiaHTax [OCJiAy, TOKa3HUKM BUPOOHMYUUX BUTPAT
XapaKTepn3yBasnch cTabisbHICTIO, a uncToro npubyTKy Ta piBHA peHTabesbHOCTI — MaJy iCTOTHI KOJIMBaHHA.
3acTocyBaHHA BCix 6e3 BUKJIIOUEHHS KOMILIEKCHUX HoOpuB o0ymoBmio ictorHe (Ha 20,2-35,19%) 3pocTaHHA
4yCTOr0 NpUOYTKY NPy BUPOIyBaHHI HaciHHA ribpmais Meracan, Icon i Hapiit. KoedimienT eneprernanoi
e(PeKTMBHOCTI MaKCUMAaJIbHOIO PIiBHA JOCATHYB y BapiaHTi 3 ribpmzmom Meracan npu (popMyBaHHI I'yCTOTH
croanHA pocsyH 40-60 Tyc. /ra 3 HmiIMKUBJIEHHAMY HOOPUBaMIU.

KaouoBi ciooBa: coHAmHMkK, ribpuan,
e(PeKTUBHICTD, eHepreTHYHa OLiHKA.

IyCTOTa CTOSAHHA POCJINH,

KOMILJIEKCHI J00pmBa, €eKOHOMidHA
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JIHCTUTYT OpoOIIaeMoro 3eMmJyuesesns
HammonasnbHOI akazeMuy arpapHbIX HayK YKpPaUHbI

ATPOSROHOMMYECKUE ACIIERTHI OIITIMNU3ATIINN
TEXHOJOI'N BBIPAIIVIBAHUA I'MbPNIO0B ITIOJCOJTHEYHNERA
B YCJIOBUMAX IOTA YRPANHDI

AnHOTaUA

B craThe orTpakeHBl pe3ysbTaThl MCCIEOBAHNIL 110 U3YYEHMIO IIPOLYKTUBHOCTY, 3KOHOMUYECKOI U 3HEepreTu-
1ecKoit 3p(PEKTUBHOCTY BhIPAIIVBAHNA CEeMAH IIOICOJTHEYHNKA B 3aBUCYMOCTY OT I'MOPWIHOTO COCTaBa, I'YCTOTHI
CTOAHNUA PACTEHMII U IIPOBEEHUA ITOJKOPMOK KOMILIEKCHbIMU yroOpenusamu. 1lesbro 9T0ii paboThl ABJIAETCA
YCTaHOBJIEHVE IIPOAYKTUBHOCTY, S9KOHOMMIYECKOI ¥ BHEPreTu4YecKoil dp(PeKTMBHOCTY TEXHOJIOIMY BBIpPAIIVIBa-
HIA CeMAH IIOJICOJHEUHMKA B YCJIOBUAX ora YKpauHel IIo pesyabraTaM MCCII€IOBAHMI YCTAHOBJIEHO, UTO IIPU
BbIpallliBaHMN ITIOACOJJTHEYIHIIKA Ha TEeMHO-KaIlITaHOBOJ II0YBE B HEIIOJIMBHBIX YCJIOBMAX KOra praI/IHI)I HaI/IGOJIb—
LIIYI0 YPOSKaTHOCTb Ha ypoBHE 2,3-2,5 T/ra ceMaH dopmupyet rubpuy Meracan. IIpu BeIpalliBaHUM UCCIIELye-
MO KyJIbTYPbI T'yCTOTY CTOAHMA PACTEHMII CIenyeT KOPPEKTUPOBATE B 3aBMUCUMOCTY OT T€HETUYECKOTO II0TeH-
mmaJta tubpuaos. Taxk, mia rubpunoB Meracas 1 SICOH OITMMAJIBHONM T'yCTOTOM CTOAHUA ABJAercsa 50 TwIC. /ra,
a gua ruopuna Hapwuit — 40 Teic. /ra. ObpaboTKa IIOCEBOB IOJCOJHEYHNKA KOMILJIEKCHBIMY y00peHnAMY o0e-
crieyyBaeT IpupocT ypoxkarHocTy Ha 10,7-20,9% n yaydimaerT kadecTBO ceMAH, IpydeM HauOosbIeil adex-
TUBHOCTBIO XapaKTepusyeTcsa KoMILIeKcHoe ynobpenme Macrep. BeipammBanue ceMAH MIOACOJHEYHMKA ObLIO
9KOHOMMYECKY BBITOJHBIM Ha BCEX BapMaHTaX OIbITA, IIOKa3aTeJM IIPOM3BOJICTBEHHBIX 3aTpaT XapaKTepuso-
BaJIMCh CTaOMJIBHOCTBIO, & UMCTOV MPMOBLIM M YPOBHA PEHTA0eJBbHOCTYM — VIMEJM CYIeCTBeHHble KoJeOaHMsA.
IIpumeHneHne Bcex 6e3 MCKIIIOUEHNA KOMILJIEKCHBIX yI00peHuii 00ycsioBmIo cyiiectBenHoe (Ha 20,2-35,19%) pocT
4yCTOVI NPUOBLIM IIpY BhIpalyBanHuy ceMaH rnbpunoB Meracan, con n Hapuit. Kosddunment sHepretmye-
CKOI 9(pPeKTUBHOCTY MaKCUMAaJBbHOIO YPOBHA NOCTUT Ha BapuaHTe ¢ rubpunom Meracan npu popMUpPOBAHUK
I'yCTOTBI CTOAHMUA pacTeHnit 40-60 ThIC. /ra ¢ IOOKOPMKON yIOOPEHNMAMIL.

KarodeBble c10Ba: IOJICOJIHEYHNUK, TMOPUIBI, TYCTOTa CTOSHMA PACTEHMII, KOMILJIEKCHBIE yJOOpEeHMA, DKOHO-
Mudeckasa 9(peKTUBHOCTD, DHEPreTHUecKasa OLleHKa.



