According to the methodology and determined program,
by spring sowing in 2014 was followed a three-factor
experiment after precursor one-year cereals, namely maize
on green fodder. Repeat of experiment - quadruple. All
grass mixtures were fertilized in accordance with scheme
of experiment by following types of fertilizers: nitric - in the
form of ammonium nitrate (34% a. i.), potassium - potassium
magnesia (26% a.i.), phosphorus - superphosphate (18.7%
a.i.), as well as growth stimulator Fumar in the range 21 / ha
on phase of grass tillering and alfalfa stooling.

Research was carried out in accordance with generally
accepted methods for fodder production and meadow
growing [6].

Main results of research. It is known that the density
of any herbage, including alfalfa, is an important indicator,
since shoots are an important organ on which the leaf surface
is formed, which has a decisive role in yield formation [7].

Taking into account importance of this indicator,
in conducted experiments was studied changes in the
density of alfalfa and cereal herbage depending on species
composition, seeding rates and fertilizing levels. Among the
studied elements the most influential factors in terms of
density were species composition and fertilizing. Significant
changes in herbages density were observed in the first
year of research. Due to these factors, during all years of
research, the most intense tillering formation was observed
in awnless brome, perennial ryegrass, as well in all grass
mixtures with these species. Crops were characterized by
intense growth and formed herbage with greater height, leaf
width, intense sprout formation, which positively affected on
its botanical composition, leaf surface formation and yield
(Table 1).

Thus, alfalfa-cereal grass mixtures, which consisted
of awnless brome, perennial ryegrass, provided a large
number of shoots, their greater height and leaf surface,
which ultimately contributed to the formation of higher
yields. At the same time, the mentioned cultures were
distinguished not only by intense sprout formation but also
by high phytocoenic activity. Thus, in grass mixtures, they
used resources of the environment more thoroughly than
other types; therefore, during the years of research they
formed quickly and became dominant in above-ground
phytomass accumulation.

On the basis of research, it was found that largest
density (Table 1) was formed by grass mixtures: alfalfa +

| J1. M. EpmakoBa
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awnless brome + perennial ryegrass with mineral fertilizers

N¢,P. Ky, and growth stimulator Phumar application it was

1285 pieces / m?2. Applying of such important technology
element as mineral fertilizers introduction, can to some
extent control the process of forming optimum density of
herbage, and significantly affect herbage productivity and
quality of the feed.

Little bit lower density, was provided by grass mixtures,
which consisted from alfalfa + meadow fescue + reed
fescue, without fertilizer, it was 1077 pcs. / m2.

It is common knowledge that yields of grasses consists
from different types of shoots, their organs, and density of
standing. In addition, plant density — an important factor
that determines intensity and nature of relationship between
plants.

Conclusions. Consequently, density of alfalfa-cereal
mixtures is one of important indicators, which directly
affects on yield of perennial grasses and most depends
on species composition and level of mineral nutrition. The
greatest number of shoots and density increasing were
observed in grass mixtures: alfalfa + awnless brome +

perennial ryegrass with mineral fertilizers N P, K, and

growth stimulator Phumar application it was 1285 pcs. / m?.
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KaHA. C.-T. HayK, OOLEHT Kadeapn poCIMHHULTBA,
HauioHanbHUI yHiBepcuTEeT Hiopecypcis

i NPUPOAOKOPUCTYBAHHSA YKpaiHK

T. I. NMpopoyeHkKo

acnipaHT kadeapwu poCIMHHULTBA,
HauioHanbHMW yHiBEpCUTET Biopecypcis

i NPUPOAOKOPUCTYBAHHSA YKpPAiHKU

CTPYKTYPA BPOXAIO PIMNAKY
AAPOro 3ANIE)XXHO BIA4 WWUPUHU MIXPSAAb TA HOPMU
BUCIBY HACIHHSl B YMOBAX NMPABOBEPEXXHOIO
NNICOCTENY YKPAIHM

AHoTayisa. HaBegeHo pe3ynbTaty AOC/IAXKEHb, CIPSIMOBAHUX Ha BUBYEHHS] Ta BU3HAYEHHS KOMITJIEKCHOrO BI/IMBY HOPM
BUCIBY Ta LUMPUHUN MIKPSIAb HA (POPMYyBaHHS NpOAYyKTUBHOCTI pocinH pinaky ssiporo copty Cipiyc 1a ribpugy O30pHO B yMOBax
lIpaBobepexHoro Jlicocteny YKkpaiHu, a TakoxX BU3HAYEHHSI 3B'SI3KIB MiX JOC/IAXYBaHUMU MOKa3HUKaMN 3i CTPYKTYPHUMU
esieMeHTamMn Bpoxaro. [LloChigxeHHs1 npoBoguance rnpotsrom 2015-2017 pp. B yMoBax CTauiOHapHOI, rnosibOBOI. CIBO3MIHU
kagpeapu pocnuHHuuTea y BI1 HYBIll Ykpainu «ArpoHOMiuHa jocnigHa CTaHyis». [pyHTM — YopHO3emMu Tunosi (rmbokKi)
MasnoryMmycHi, rpy6onuayBaTo-1erkoCyrimHKOBOro MEXaHiyHoro cknagy. JocnigxeHHs nposogunucs 3 coptom Cipiyc 1a
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ri6puaom O30pHo. Cisby nposogunu cisankamm Knern ta C3-3,6, opmyroun pisHy wnpuHy mixpsas: 12,5, 15,0, 25,0 ra 30,0
CM 3 HOpMOIO BuciBy coptis 1a ribpuais 0,8, 1,0, 1,2 1a 1,4 MAH. CXOXUX HACIHUH Ha reKkTap. ¥ pe3ynbrari npoOBEAEHUX HaMU
AOCAIAXKEHb BCTAHOBJ/IEHO, WO B yMOBax [lpasobepexHoro Jlicocreny YkpaiHu OnTuManbHOW LNPUHOKO MIXPSAb 47151 COPTY
Cipiyc € 15,0 cM 3 HOpMOKO BuCiBY 1,2 M/IH.CX.Hac./ra, \4ns ribpugy O30pHO BignosigHo 12,5 cm ta 0,8 MaH.cx.Hac./ra.
KnroyoBi cnoBa: pinak spuii, WNPpUHa MiXXpsab, HopMa BUCIBY, COPT, ribpua, CTpyKTypa Bpoxato, maca 1000 HaCiHUH.

J1. M. EpmakoBa

KaHA. CenbCKOXO03AWCTBEHHbIX HayK, AOUEHT Kkadeapbl pacTeHMeBoACTBa, HauMmoHanbHbIM YHUBEpCUTET 6MOpPecypcoB U
NPUPOAONONb30BaHNA YKpPauHbl

T. U. NpopoueHko

acnupaHT kadeapbl pacTeHMeBoACTBa, HauMoHanbHbIN YHUBEPCUTETOMOPECYPCOB U NPUPOAONONb30BaHUA YKPauHbI

CTPYKTYPA YPOXXKASA PANCA APOBOIo B 3ABVIC\yIMOCTVI OT WULWPUHDbI MEXXAYPAAUN N HOPMbI
BbICEBA CEMSAH B YC/TOBUAX NPABOBEPEXXHOU NECOCTENU YKPAUHDI

AHHOTaumns. [IpuBeaeHbl pe3ynbTaTbl UCCAEA0BAHMN, HAaNPasBAE€HHbIX Ha WU3YyYeHue u ONpeAEeeHNne KOMMIEKCHOro
BO34ENCTBUS HOPM BbICEBA U LUNPUHbBI MEXAYPSAANI HE POPMUPOBaHNE NPOAYKTUBHOCTY PaCTEHMI panca sposoro copra Cupuyc
u rubpuga O30pHO B ycnosusx lNpaBobepexHo flecocreny YKpauHbl, a Takke OfNpeEAECNEHUs] CBA3ENH MEXAY UCCNEAYEMbIMU
10Kas3aTensMm CO CTPYKTYPHbIMU S71EMEHTaMU ypoxas. VIccnegoBaHus npoBoAuAnNCs, B tevyenne 2015-2017 rr. B ycnosusix
craymoHapHoro nonesoro cesoobopora kageapsl pacreHmesogcrsa B Of1 HYBull YkpauHbl «ArpOHOMUYECKAEsT OfbITHAs
craHyusa». lousa - 4YepPHO3eMbl TUMUYHbBIE (Fiy60KUe) ManoryMyCHbit, rpy6onuayBaTo-aerkoCyriiMHKOBbLIX MEXaHNYECKOro
cocrasa. viccnegosaHusi npoBoANINCL ¢ coptoM Cupuyc u rmbpugom O3opHo. Cesby nposogunn cesinkamm Kned n C3-3,6,
PopmMUpyst pasnnydHyro wupnuHy mexagypsani: 12,5, 15,0, 25,0 n 30,0 cM ¢ Hopmo#i Bbicesa coprTos u rmbpugos 0,8, 1,0,
1,2 n 1,4 MJIH. BCXOXUX CEMSIH Ha rekrap. B pe3ynbrare npoBEAEHHbIX HaMU UCCNEA0BaHNI YCTaHOB/IEHO, YTO B yC0BUSIX
lMpasobepesxHoi flecoctenu YKpauHbl ONTUManbHON WNPUHON Mexaypsaanii ans copra Cupuyc ssasiercs 15,0 cm ¢ HopMoi
BbiceBa 1,2 MJH. BCX. ceM./ra, \ans rmbpuga O30pHO COOTBETCTBEHHO 12,5 cm n 0, 8 mnH.BCX.ceMm./ ra.

KnrouyeBblie cioBa: parc sipoBOM, LUNPUHA MEXAYPSANA, HOpMa BbiCE€Ba, COPT, rubpua, CTPyKTypa ypoxas, macca 1000
CeMSiH.
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YIELD STRUCTURE OF SPRING RAPE DEPENDING ON WIDTH BETWEEN ROWS AND SEEDING
RATES IN CONDITIONS RIGHT-BANK FOREST-STEPPE OF UKRAINE

Abstract. Results of researches aimed at studying and determining the complex influence of seeding rates and row spacing
on productivity formation of spring rape variety Sirius and hybrid Ozorno in conditions Right Bank Forest-Steppe of Ukraine
are presented, as well was determinate relationships between investigated parameters and structural elements of the culture.
Research was conducted during 2015-2017 under conditions of stationary field crop rotation of Plant Growing Department
PE NULES of Ukraine "Agronomic Experimental Station”. Soils - is typical (deep) low-humus blacksoil, rough-pew-loamy by
mechanical composition. Research was conducted with variety Sirius and hybrid Ozorno. Sowing was carried out with seeder
Klen S5Z-3.6, with forming different widths of rows: 12.5, 15.0, 25.0 and 30.0 cm with seeding rates of varieties and hybrids
0.8, 1.0, 1.2 and 1.4 million similar seed per hectare. As a result of our researches, it has been established that in conditions
Right Bank Forest-Steppe of Ukraine the optimum width of row spacing for variety Sirius is 15.0 cm with seeding rate 1.2
million seeds/ha, for hybrid Ozorno respectively 12.5 cm and 0,8 million s/ha.

Key words: spring rape, row spacing, sowing norm, variety, hybrid, harvest structure, 1000 seed mass.

Problems formulation. Rape is one of the most
active and dynamic export-oriented transfer facilities in
the domestic plant growing industry. In recent years,
accumulated experience has been summarized and logistics
schemes have been developed. Meanwhile, agricultural
producers, academics, educators and managers relying on
certain practical technologies missed a rather important
approach. First of all, rape is a real opportunity to expand
raw material base of the oily-fat complex with fairly real
prospects. A feature of the rape is that, during its cultivation,
farmer has the opportunity to receive working capital at
earlier times and to balance precursors in the system of crop
rotation and soil fertility [5, 7].

As well as all plants of the cruciferae family, there is a
significant influence on spring rape productivity formation,
along with dates of sowing, the width between rows and
sowing rates. Contradictory data about sowing rates of
winter and spring rape lead to overexertion of seeds or low
yields of crop, and, ultimately, to reducing efficiency of rape
production as an industry in general. Along with it is paying
a lot of attention to rape, one of the most widely spread
oilseeds in the world [1, 3, 6].

In terms of cultivation technology, this culture in
conditions Right Bank Forest-Steppe is not sufficiently
studied. Rape growing technologies development for various
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regions of Ukraine, including for the Kyiv region, has not
been fully developed so far, to ensure their effective
implementation in production.

Analysis of recent research and publications.
Scientific institutions of Ukraine and the world are constantly
creating new high-yielding and low-glucosinolate varieties
and hybrids of rape, which deserve high attention, but in
the conditions Right Bank Forest-Steppe still have not been
fully explored.

In spring rape growing technology, as well as other crops,
sowing is an important technological process, the important
factors of which are width between rows and sowing rate.
By sowing is determined: plant nutrition area, even sprouts,
length of plants vegetation period, etc. Consequently,
growth, development and productivity of plants in many
respects depend on sowing technology in general and the
ways it is carried out, in particular.

A number of scientists involved in the study of the rape
growing technology elements, note the crucial importance
of solving the problem creating an optimal supply area by
selecting a method of sowing and sowing rates.

Theoretical substantiation of different areas of plants
nutrition according to the methods of sowing are set out in
works A. V. Yunik, Y.V. Khmel'yanshchin, P.S. Vishnevsky,
F.M. Kuperman, M.S. Savitsky, N.N. Ul'rich, I.I. Sinyagin and
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others.

Regarding to the choice of optimum sowing rate and
sowing method, there is no consensus. O. I. Polyakov in
his studies found that the highest yield of spring rape was
obtained with usual row method of sowing with sowing rate
2.0 million seeds/ha, and for wide-row sowing method -
sowing rate 1.5 million s/ha [4]. Optimal sowing rate in
experiments V.V. Satubaldin was 3-4 million. s/ha by usual
row method. P.S. Vishnevsky, in the course of his research,
found that spring rape sowing should be carried out with
width between rows 15.0 cm and with sowing ratel.5 million
seeds per hectare in early terms [2].

Consequently, we can conclude that for each variety
(hybrid) and under different growing conditions, the optimal
sowing rate will be own. Even in one region, research results
are controversial sometimes. Therefore, a differentiated
approach is needed for each region and variety (hybrid),
which will allow optimal row spacing and sowing rates to
be achieved in order to obtain the highest unit-to-area
productivity.

The purpose of research was to determine complex
effect of sowing rates and row spacing on spring rape
productivity formation variety Sirius and hybrid Ozorno in
conditions Right Bank Forest-Steppe of Ukraine, as well links
determination between the investigated parameters and
structural elements of the culture.

Methods of research. In order to solve the set of tasks
during 2015-2017, we conducted field research at the field
of stationary field crop rotation Plant Growing Department
at the PE NULES of Ukraine "Agronomic Research Station"
(Vasylkiv district, Kyiv region, Pshenichne village).

Soils - typical low-humus black soils, rough-pew-loamy
by mechanical composition. Plowing layer has a grainy-
dust-free, sublime-nut-grainy structure. By mechanical
composition, soil has 37% of physical clay and 63% of
sand. Humus content in the arable layer is 4.2-4.6%,
absorption capacity is 31-32 mg-ek per 100 g soil, degree
of saturation with the bases is about 90%. In a soil layer
0-20 cm contains 0.2-0.31% of total nitrogen, 0,15-0,25%
phosphorus and 2.3-2.5% of potassium. The content of
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mobile phosphorus is 4.0-5.5 mg per 100 g soil (high),
exchangeable potassium - 15.0-16.5 mg per 100 g soil
(above average), easyhydrolyzed nitrogen — about 14-16
mg/100 g (higher the average). Reaction of soil solution is
close to the neutral pH of salt extract 6.7-7.0.

Research was conducted with variety Sirius and hybrid
Ozorno. Sowing was carried out by seeder Klen SZ-3.6, with
forming different widths between rows: 12.5, 15.0, 25.0
and 30.0 cm and with sowing rates of varieties and hybrids
0.8, 1.0, 1.2 and 1.4 million similar seed per hectare.

The area of registration plot is 25 m2. Repeating of
experiment 4-ruple.

Main results of the study. An important indicator
of spring rape yield formation is its structure, which is
determined by the following elements: plant density per
area unit, number of branches and pods per plant, average
number of seeds per pod and weigh 1000 seeds. The
maximum seed vyield is formed at their optimal ratio, but
with insufficient development of one structural element,
yield can be offset by other indicators.

Yield structure includes several indicators, which depend
on both soil and climatic conditions, varietal characteristics,
and a number of parameters determined by the technology
of this crop growing.

Indicators of yield structure are quite variable and
depend on the specific conditions that form the quantitative
expression each of them. In order to substantiate the yields
that were obtained in conditions, created by the experimental
variants, we analyzed the spring rape yield structure.

An analysis of obtained data, on average over the years
of research, showed that yield structure indicators of the
crop were highest in variety Sirius with sowing rate 1.2
million similar seed/ha. Thus, for widths of row spacings12.5
cm, the number of pods per plant was 56.0 pcs., what is on
11.4 pcs. more than with width of row spacings 30.0 cm.
Sowing rate Increasing led to decrease in the number of
seeds in the pod. In terms of sowing in rate 1.4 min. s/ha
with row spacing 12.5 and 15.0 cm, on average, the number
of seeds per pod was reduced by 4.9 and 4.1, respectively
(Table 1).

Yield indicators variety Sirius depending on cultivation technology elements (2015_2017)Ta6m4ug !
Sovyin_g rate, million Quantity Welgh 1000 seeds, g
similar seed/ha pods per plant, pcs. I seeds per pod, pcs. I seeds per 1m2
Row spacing 12,5 cm
0,8 52,1 22,8 59,4 4,10
1,0 54,1 23,0 65,9 4,08
1,2 56,0 24,9 78,1 4,05
1,4 53,0 21,0 64,6 3,89
Row spacing 15,0 cm
0,8 52,4 22,9 52,8 4,15
1,0 54,2 23 58,6 4,12
1,2 56,8 25,2 71,6 4,10
1,4 53,3 21,1 60,7 3,91
Row spacing 25,0 cm
0,8 49,2 19,9 41,1 3,98
1,0 51,1 19,3 43,4 3,92
1,2 53,2 20,8 49,8 3,88
1,4 50,0 18,8 44,2 3,75
Row spacing 30,0 cm
0,8 39,8 18,5 28,7 3,97
1,0 41,2 19,8 32,6 3,90
1,2 44,6 21,6 40,5 3,81
1.4 40,1 17,9 32,3 3,71
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Reducing the number of seeds in a pod and existing pods
per plant resulted in decrease in amount of seeds from 1 m?
and, consequently, in crop yields as a whole. Sowing rate
1.2 million. s/ha of variety Sirius and width of row spacings
12.5 and 15.0 cm, the number of seeds with 1m2 was 78.1
and 71.6 ths. respectively. the smallest in variety It was
with sowing rate 0.8 million s/ha and row spacing 30.0 cm
and amounted 28.7 thousand pieces, due to lower quantity
pods per plant, seeds in a pod and standing density of rape
plants.

A similar pattern was observed with a weight 1000 seeds,
where, with an increase in sowing rate to 1.4 million s/ha it
decrease with widths between rows12.5 cm to 0.21 g, 15.0
cm - 0.24, 25.0 cm - 0.23, 30.0 cm - 0.26 g. The highest

weight 1000 seeds were with 15.0 cm width between rows
and rate 0.8 million similar seed per hectare.

Obtained results are analogous to the studies of scientists
Vasilkin V.M. and Heidderbrech I.P.,, who also note that when
seeding rates of rape seeds increase, a smaller number of
pods per plant are produced and the weight 1000 seeds are
reduced.

Analyzing yield structure indicators for hybrid Ozorno,
average for the years of research, can be noted that there
are the same patterns as in variety Sirius. However, the
optimum seeding rate for hybrid was 0.8 million s/ha and
row spacing 12.5 c¢m, in which hybrid plants formed the
largest number of pods per plant, seed in a pod and seed
from 1m?. (Table 2).

Tabnuys 2
Yield indicators variety Sirius depending on cultivation technology elements (2015-2017)
Sowing rate, million Quantity Weigh 1000 seeds, g
similar seed/ha pods per plant, pcs. | seeds per pod, pcs. | seeds per 1M2
Row spacing 12,5 ¢cm
0,8 57,7 25,8 77,4 4,27
1,0 56,1 24,9 74,0 4,25
1,2 54,7 24,6 72,7 4,00
1,4 54,2 24,1 70,8 3,80
Row spacing 15,0 ¢cm
0,8 57,6 25,7 75,5 4,26
1,0 56,2 24,7 72,2 4,24
1,2 54,6 24,6 71,2 4,00
1,4 54,0 23,9 69,6 3,79
Row spacing 25,0 ¢cm
0,8 49 21,0 40,1 4,13
1,0 53,7 21,8 51,9 4,10
1,2 52,8 21,6 48,0 3,95
1,4 50,1 20,8 46,9 3,71
Row spacing 30,0 cm
0,8 40,9 19,0 29,5 4,03
1,0 42,6 20,3 34,6 4,00
1,2 42,1 20,0 35,4 3,81
1,4 41,0 19,8 34,9 3,75

The weight 1000 seeds was higher than in Sirius variety.
For the optimal width of row spacing and sowing rates, it
exceeded the index variety on 0.12 g.

Conclusion. As a result of our researches, it was found
that on typical low-humus black soils in conditions Right-
Bank Forest-Steppe of Ukraine the best indicators of yield
structure variety Sirius were with 15.0 cm row spacing and
sowing rate 1.2 million similar seeds 1 hectare, in hybrid
Ozorno - respectively 12.5 cm and 0.8 million similar seeds
per 1 hectare.
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