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THE YIELD OF CEREAL PRODUCTS FROM SPELT WHEAT GRAIN AND THE ECONOMIC
EFFICIENCY OF THEIR PRODUCTION
Liubych V.V., Novikov V.V., Polianetska 1.0., Voziian V.V.

Abstract. The article presents the results of the yield of cereal products from spelt wheat in comparison with
the soft wheat, as well as the economic efficiency of their production. YKP-2 cereal production facility and
P3-ABM-6 mill machinery of domestic production were taken into consideration for calculation. Now, low
productivity enterprises are in demand. This is due to lower equipment costs, investment risks and
construction costs. As spelt wheat grain is relatively new on the Ukrainian market and the products of its
processing are little known, the use of cereal production facilities and mill machinery of low productivity is
economically justified. It is found that the yield of cereals from spelt wheat No. 1 was higher by 24.6%
compared to groats from milled soft wheat No. 1 and 2 were higher by 24.6%. So, if you process spelt wheat
grain, the output of whole groats No. 1 is 84.6%, polished meal — 8.4% and waste products of | and Il
categories are 5.3%. The output of milled groats No. 1 is 9.9%, No. 2 is 50.8%, No. 3 is 17.7%, polished
meal is 14.6% and waste products of | and Il categories are 5.3%. The yield of rolled groats from spelt wheat
is the largest (92.0%). The cost of YKP-2 cereal production facility in the maximum configuration at the time
of the calculation was 1200 thousand UAH. Therefore, transportation costs (4%) were 48 thousand UAH,
procurement and warehouse (1.25%) were 15 thousand UAH and installation costs (10%) were 120 thousand
UAH. The initial cost of new equipment amounted to 1383 thousand UAH. The largest costs for building
were construction work (3610.8 thousand UAH or 62.6%). The duration of equipment operation for all
enterprises was 305 days, 52 days were for the equipment repair (22 days for current repair and 30 days for
full one) and 8 days were for weekends and holidays. The daily capacity of enterprises was 24 tons per day.
The utilization factor of grain processing enterprises is 0.8. Therefore, the actual daily output was 19.2 tons
and the annual grain processing volume is 5.856 tons. The conducted economic calculations confirm the
expediency of introducing the developed technologies for the production of groats from spelt wheat No. 1
and milled groats No. 1, 2, 3, since the payback period of capital investments with an annual income of
27850.5 thousand UAH is 0.20-0.24 g. at the profitability level of 40.5-47.6%, for rolled groats it is 11349.8
thousand UAH with the payback period of 0.62 g. with the profitability level of 8.3%.

Keywords: spelt wheat, cereals, economic efficiency.
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INFLUENCE OF THE DATES OF SOWING, ROW SPACING AND FERTILIZERS ON FENNEL
PRODUCTIVITY IN THE SOUTH OF UKRAINE

Makuha O.V.

State Higher Educational Establishment “Kherson State Agrarian University”’, Kherson, Ukraine,
olgaovm19@gmail.com

Abstract. Fennel is a well-known essential-oil, medicinal, spicy, vegetable, aromatic and ornamental plant.
It has abundant applications in medicine, various industries, cooking, animal husbandry, veterinary medicine.
The medicinal applications of fennel include use as an antispasmodic, carminative, diuretic, expectorant,
laxative, stomachic, appetite stimulant, anti-inflammatory, against colic and as a lactation promoter. In
Ukraine the traditional Zones of cultivation of the crop are Western
regions. In recent years there was a necessity of expansion of areas under fennel and its introduction into
rotation in new regions, in particular in the South of Ukraine. The article highlights the effect of cultivation
technology elements (the dates of sowing, the spaces between rows, nutrition background) on the yielding
capacity and content of essential oil in fennel seeds. The seeds’ yielding capacity of fennel, during 2014-
2016, changed according to variants of experiment from 0.74 to 1.39 tons/ha. The least favorable conditions
for productivity process were observed without fertilizers control, sown in a later date with usual rows. The
most favorable conditions were ensured by the interaction of early spring sowing, row spacing of 45 cm,
nitrogen fertilizers of 60 and 90 kg reactant/ha — 1.37 and 1.39 tons/ha, respectively. Under the background
of Ngo there was irsignificant increase of the seeds’ yielding capacity in comparison with the variant of
application Ngo on 0.02 tons/ha or 1.5%. The content of essential oil in the seeds of fennel, averagely for the
years of research, changed according to variants of experiment from 5.13 to 6.29% to absolutely dry matter.
The least favorable conditions for accumulation of essential oil were observed in variant without fertilizers,
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sown in a later date with usual rows, the most favorable — in variant of application Ng,, when sown in the
early period with the width of the row spacing of 45 cm. Under the background of the Ng, there was a
decrease of this characteristic in comparison with the variants of application of N3y and Ngo. The results of
research show that abundant sustainable fennel yields with high content of essential oil on the dark chestnut
soils in the South of Ukraine are ensured by the interaction of early spring sowing, row spacing of 45 cm,
nitrogen fertilizers of 60 kg reactant/ha.

Keywords: fennel, productivity, the seeds’ yielding capacity, essential oil, fennel seeds, dates of sowing, row
spacing, nutrition background, nitrogen fertilizers.

Introduction. Fennel (Foeniculum vulgare Mill.) belongs to the family Apiaceae. It can be an annual,
biennial or perennial plant and is native to the Mediterranean areas. It is grown almost all over the world.
Principal fennel producing countries include India, Argentina, China, Indonesia, Russia, Japan, Italy and
others [1].

Fennel is a well-known essential-oil, medicinal, spicy, vegetable, aromatic and ornamental plant. It has
abundant applications in medicine, various industries, cooking, animal husbandry, veterinary medicine. The
beneficial properties of plants are caused by the essential oil and its major components — anethole (anis
camphor) and fenchone. Different organs of fennel plants contain chemicals, most interest is in fennel fruit
(commonly known as seeds) from which an essential oil is
extracted [1, 2].

Fennel oil, seeds or extracts are commonly used to flavor liquors, teas, ice cream, candy, bread, fish,
salad, soups, cheese, meats and in manufacturing of pickles, condiments, perfumes, soaps, cosmetics and
cough drops [1].

The medicinal applications of fennel include use as an antispasmodic, carminative, diuretic,
expectorant, laxative, stomachic, appetite stimulant, anti-inflammatory, against colic and as a lactation
promoter. Resent studies have shown that essential oil of this plant can be used as a valuable antioxidant,
antibacterial and antifungal agent [1, 2].

In Ukraine the traditional zones of cultivation of the crop are Western
regions. In recent years, due to the rapid development of various branches of industry and increase of
production capacity, there was a necessity of expansion of areas under Foeniculum vulgare and its
introduction into rotation in new regions, in particular in the South of Ukraine. Besides, demand for fennel
seeds and oil is growing every year and requires searching for new ways to improve its yield and collection.

Research materials and methods. In 2014-2016 field experiments were established and conducted in
the Farming “Fantasy” (Great Aleksandrovsk District Kherson Region) on dark chestnut soils, typical for the
South of Ukraine. The purpose of the research was to study the influence the dates of sowing, row spacing
and nitrogen fertilizers on the yielding capacity and essential oil content in fennel seeds.

The plan of experience included such factors and their variants: Factor A — nutrition background:
without fertilizers; Naso; Ngo; Neo; Factor B — the sowing date: early (third decade of March); middle (the first
decade of April); late (second decade of April); Factor C — row spacing width, cm: 15; 30; 45; 60.

Experiment is laid with method of split sections, replication — fourfold. Agrotechnics of fennel
cultivation during the experiment was usual, except for factors and options that have been studied. Essential
oil content in seeds was determined using the method of Ginsbergh [3].

Research results. Among various factors, which can increase the yield on per unit area basis,
fertilizers, sowing dates and sowing methods are considered to be the most important.

The results of our research show the impact of the dates of sowing, row spacing and nitrogen
fertilizers on fennel productivity in the South of Ukraine. Besides, the seeds’ yielding capacity depends on
the effect of hydrothermal conditions.

In 2014 it constituted, on average over experiment, 1.09 tons/ha, in 2015 and 2016 — 0.96 and 1.01
tons/ha, respectively. The decrease of this indicator in 2015 in comparison with other years of research may
be associated with the influence of high temperature, insufficient moisture in the period of young crops-
fructification, considerable amount of precipitation in the interphase period of fructification-ripeness.

The seeds’ yielding capacity of fennel, during 2014-2016, changed according to variants of
experiment from 0.74 to 1.39 tons/ha. The least favorable conditions for productivity process were observed
without fertilizers control, sown in a later date with usual rows. The most favorable conditions were ensured
by the interaction of early spring sowing, row spacing of 45 cm, nitrogen fertilizers of 60 and 90 kg
reactant/ha — 1.37 and 1.39 tons/ha, respectively. Under the background of Ng, there was irsignificant
increase of the seeds’ yielding capacity in comparison with the variant of application Ngo on 0.02 tons/ha or
1.5%.
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In average by factors of value of indicator in the variant without fertilizers was 0.88 tons/ha. The
seeds’ yielding capacity of fennel under the background of N3, increased relative to the control test on 0.13
tons/ha (14.8%), Ngo — 0.21 tons/ha (23.9%), Ngo — 0.23 tons/ha (26.1%). Seed yield increased with increase
in nitrogen levels, but significant increase was observed up to 60 kg N/ha (Fig. 1).

14 6
12 T 59
e\ B A S !
[ o] ] = P it
14 Y\ R R e Y 157
oy ey e b i s s ,
L i e s e RN ok ! o
s ot et b b i i pro i
pm /B B B BY B\ Bl BelTEE Be B
/R B B B B\ B B B B 156
s 08 1 I8 / a RBal BN R By \8d ] e s A '
< F] £ [ b e e e el P s [
] k] Proiid foid Foedd b b N A o ot o | o
A L) s A i R e il e [ na 556 ¥
c ki ] ot Py bt b & ol RN s A s :
S A L s i i R S e e e e
S oed B B OB R BY OBY B B B By
6 T [ [y e L e R M v L o I
o oy R S e R S e i ! e T 54
el Y Ry By By OB B B B B Ry T
Y NN N NN
Sl B B R OB B B B B B R ss
0,4 + [ e P i R b b s s i i ,
e B B B B BY By BE BE B B
e L A A i R s B e e e
ki o] N N b bt i) R s E o |
R I B B - B B R B R < [ )
iy o] N o b b i) N s £ i ,
el L s S i Rati e et el L na
o2+ P BN ORY KM OBY OB M B B By
! o] P [rehed Faiedd bt b ] RN gk fros? o |
e L) N A i R S il i [ nan 51
0 e Al R RS EEY L ERd L BEd o EEM L B R 5
without N30 N60 N90 early | medium late 15cm | 30cm 45¢cm 60cm
fertilizers
Factor A - background supply Factor B - sowing date Factor C - row spacing

the seeds’ yielding capacity —a— the content of essential oil in the fennel seeds

Fig. 1. The seeds’ yielding capacity (tons/ha) and the content of essential oil in the fennel seeds (% of
absolutely dry matter), on averagely due to the studied factors

Early sowing produced higher seed yield. The maximum seed yield was obtained when fennel was
sown on third decade of March. The seeds’ yielding capacity of fennel (sown in the early period) constituted
1.18 tons/ha. When sown one-two decades later the analyzed characteristic fell 0.15-0.29 tons/ha or 12.7-
24.6%.

Average factor, the highest seeds’ yielding capacity of 1.12 tons/ha was observed at row spacing of 45
cm. Changing the width of row spacing relatively 45 cm resulted the decrease of this indicator on 0.06-0.18
tons/ha or 5.4-16.1%.

The results of the studies testify to the fact that the content of essential oil in the seeds of fennel
depends on the effect of hydrothermal conditions and of the factors studied.

In 2014 the mass fraction of essential oil in the seeds of fennel, on average over experiment,
constituted 5.76, in 2015 and 2016 — 5.54 and 5.68%, respectively. The decrease of this indicator in 2015 in
comparison with other years of research may be associated with losses of essential oil under the influence of
considerable amount of precipitation in the interphase period of fructification-ripeness.

The content of essential oil in the seeds of fennel, averagely for the years of research, changed
according to variants of experiment from 5.13 to 6.29% to absolutely dry matter. The most favorable
conditions for accumulation of essential oil were observed in Ngo, when sown in the early period with the
width of the row spacing of 45 cm, the least favorable — without fertilizers control, sown in a later date with
usual rows.

In average by factors of value of indicator in the variant without fertilizers was 5.37%, nitrogen
fertilizers have increased it 1.04-1.10 times. Mass fraction of essential oil in the seeds of fennel under the
background of Nz, Ngo and Ngg increased relative to the control test 0.39; 0.56 and 0.21%, respectively (Fig.
1). Under the background of the Ngy there was a decrease of this characteristic in comparison with the
variants of application of N3, and Ngy on 0.18 and 0.35%, respectively.

The positive influence of fertilizers on the content of essential oil in the fennel seeds depended on the
interaction with the other factors. Under the background of Ngo, there was increase of this characteristic
relatively to the control test 1.08 times on the sites of late term drilling with row spacing 15 and 60 cm; 1.13
times when sown in the third decade of March with row spacing 45 cm.
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Mass fraction of essential oil in the fennel seeds sown in the early period, in the third decade of March
constituted 5.81%. When sown one-two decades later the analyzed characteristic fell 0.11-0.32 percent, or
1.02-1.06 times.

Average factor, the highest concentration of essential oil in seeds of 5.80% was observed at sowing
with aisle 45 cm. Changing the width of the aisle relatively 45 cm resulted in the decrease of this indicator by
0.13-0.22 percent, or 1.02-1.04 times.

Conclusions. The results of research show that abundant sustainable fennel yields with high content of
essential oil on the dark chestnut soils in the South of Ukraine are ensured by the interaction of early spring
sowing, row spacing of 45 cm, nitrogen fertilizers of 60 kg reactant/ha.
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Kpickama Ma3MyHbl. OCIMIIKTEpAiH TaOMFU JKOJIMEH ©Cy JKarJadblHIA JKOHE TOMBIPAKTY3LIY
(aKTOpIapbIHBIH 9CEPIHEH TOMBIPAK KECKiHI KajbIHIBIFBI OOMBIHINA KbICKAa KabaTrapra OeJiHIeH jKac
TOTBIPAKTAPBIH KAIBIITACY YPIICi XKypy/ie

KinTTi ce3nep: mexnocenoi bynineen nanowagpm, Karovlkcakmagvii, YuiHoi, 2ymyc, ciHipiieen He2izoep

Kipicme. Amam KpI3MeTi cajmachlHa TYCKEH TaOWFuM OWOIlEHO3Jap Te3 e3repeli Hemece TYyOiMeH
e3repicke ymbIpaiiner. Keiibip FamsiMmapAaslH KepceTyl OOHMBIHINA, oNlap HWHXKEHEePiK-TEXHHUKAIBIK
KYpBUIBIMAApMEH JKOHE KEUIeHIIEPMEH, MOACHU ETICTIKTEpMEH, op TYpJl MakcaTTarbl O©CIMIIK ©CipyMeH,
TOMEHT1 OHIMII HeMece OHIMCI3 TaKbIp Kepiepre, «HHAYCTPUSULIBIK IIeJepre» HeMmece 0Oacka >kKaHa
Ty3uTiMaepre anMacazpl. Kappepain eHIenren TeniMaepinae TaOuru oCiMIiKTepiH Taiia 60Tysl JKEIHBICTHI
urepyiH 6acTanKel Ke3eHi OOJIBIT TaObLIaIbI.

Tay xeH-eHAIpY >KOHE Tay-KeH KalTa oHJCY KOCIMOPBIHIAPHI Ja TOMBIPAKKA JKaFbIMCBI3 CEp €TEei.
OchIHIall opeKeT eTyIiH HETi3ri HOTMXKeCi - TONmBIpakThIH OyiiHyi. [laiimaner Kazdamapapl eHiAPY Ke3iHze
TOIBIpAaK KECKiHI IimiHapa HeMece TONBIK KEeCil, ajblHaIbl, KabdaTTaphl apalacThIPbUIAbI, COHAAN-aK
TOINBIPAK OpPTaHWKAIBIK JKOHE MHUHEpaIIbl MAaTepHUaNapAblH AacThlHA KOMUTIN Kanmajepl. MyHpmai
TOIBIPAKTapAbl KOMUITEH TOMBIPAKTAP e aTaiiibl. bacTamKpl TOMBIpaKTapIbIH 6HEPKICII KAIIBIKTapbIMEH
KOMLIIN KaTybl HOTHKECIHJIE TOJNBIFRIMEH aybUI IIapyalblIbIFbl aifHABIMBIHAH MIBIFBIN Kallaabl. bacTamker
TOIBIpAaKTapAbIH OETiH JKaybIN JKaTKaH IMeTiHAUIEp/Ie TOMBIPAKTY3UTy YPAici )KaHaaaH OacTaiabl.

TexHoreHmiK OYIIHTEH Kepiiepre KajablK CAKTaFBIIITHIH aCThIHIA KaIFaH XKepiep Ae jKaTabl. 3bIpsSH
Tay KeH 0albITy KOMOWHATHIHBIH KaJIBIKCAKTAFBIIIBIHBIH aJIbIT )KaTKaH aynaHbl 140 rexrapra KybIK, COHBIH
imriage 80 rektapsl maHabl. KUl callblH Kanablk cakrarbimka 1308133,17 ToHHara KYBIK KaJIbIK
xxuHamaap! [1]. XKem xpuimaMasirstr 5-6 M/c OOIFaHa KEPTUTIKTI KeNl DPO3USCH Maia OOJATHIHBL, all el
KBIIIaMIBIFBI 18-20 M/c OonFaH Ke3Je MaH bl OopaH OONATHIHBI OCTLIi XKOHE NI ayalla OTe KOIl MeJIIepAe
KaJIJIBIK CAKTaFrbIIITHIH OCTIHEH YIIKAH KaJKbIMaibl OeimekTep kem Oomanel. CarbiMOaeBTHIH 3epTTEyi
OoiibIHIIIa KeH OalbITy (haOpUKaTaphIHBIH KAJIBIKCAKTAFBIIITAPBIHIAFEl YBITTHl HHTHIPUEHTTEPAIH OpTalia
meuiepi meiHaral TeH: Cu - 0,033 %; Pb - 0,083 %; Zn - 0,2 %,; Fe - 5,2 %; SiO; - 54,2 %; Al,O; - 1,5 %;
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