References

1 Zadontsev Al. Vplyv sposobiv sivby riznykh za skorostyhlistiu - hibrydiv
kukurudzy na volohozabezpechenist ta produktyvnist wyroshchuvanoi pislia nykh
ozynoi pshenytsi / Al. Zadontsev, HR. Pikush, V.S. Kovtun // Visnyk s.-h.
nauky. - 1968.- Ne 10.- S. 43-51.

2 Medinets V.D. Zavisimost urozhaya zerma ozinmoy pshenitsyi ot nakopl-
eniya nadzemnoy messyi / V.D. Medinets // Vestnik s.-h. nauki.- 1967.- # 1-
S. 4652

3 Petrov E.G, Lyapshina ZF. Zavisimost urozhaya zerma ot uro-zhaya
nadzenmoy messyi pshenitsyi / EG Petrov, ZF. Lyapshina // Tezisyi dokladov
nauchnoy konferentsii.- Tselinograd, 1967.- S. 33.

4. Pysarenko V.A Efektyvnist zroshennia silskohospodarskykh kultur 7/
V.A Pysarenko // Pidwyshchennia efektyvnosti wykorystannia zroshuvanykh

POC/TMHHMLTBO

5 Netis I.T Ozyma pshenytsia v zoni Stepu /1. T Netis.- Kherson: Ailant, 2004.-

Bs

6. Gadzhimamedov 1.M, Materialyi respublikanskogo pochvenno- agrohimi-

cheskogo soveschaniya, posvyaschennogo ekologii. Vosproizvodstvo plodorodiya

i ohrana pochv /7 I.M Gadzhimamedov, MN. Rzaev, AM. Gasanov. - Baku,

1990. - S. 295-296.

7. Popkov N.S. Programmirovanie urozhaya ozimoy pshenitsyi. //Himizatsiya
selskogo hozyaystva / N.S. Popkov. - -#10. - S 2023

8 Netis L.T., Podkopai I.1. Vplywv vodopostad”annla ta mneralmho Zhymennia

na fotosyntez i produktyvnist ozymoi pshenytsi / LT. Netis, I.1. Podkopai //

Temat. nauk zb.: Zroshuvane zemlerobstvo. - Wp. 26. - K Urozhai,

1981 - S. 21-26.

9 Hamaiunova V.V. Opredelenye doz udobrenyi pod selskokhoziaistvennbie

kulturbi v uslowyiakh oroshenyia / V.V. Hamaiunova, Y.D. Fylypev /7 Visnyk

ahramoi nauky. - 1997. - N&. - S.15-19.

stepovykh landshaftiv. - Kherson: RVTs «Kolos», 2003. - 68 s.

S. Poltoretskyi

PhD in Agriculture,

Associate Professor of Uman National
University of Horticulture
poltorec@yandex.ru

YK 631.53.01:633.17(477.46)

peculiarities of sowing rate
selection of seed coenosis
ofcommon millet

Abstract. The analytical review of domestic and foreign literature concerning the establishment of optimal sowing rates
of common millet seeding depending on soil and climatic conditions of the area of cultivation, varietal peculiarities and
other factors are presented. As a result of conducted analysis was found that scientists and production workers don't have
one opinion about the optimal seeding rate for seed coenosis of common millet. A large number of posts has considerable
antiquity conducted under different regional conditions. And comprehensive studies on the effect of sowing rates, sowing
method and weather conditions on the formation ofsowing qualities and yield properties of millet seed under the conditions
of unstable watering of Right-Bank Forest-Steppe of Ukraine were not carried out at all.

Keywords: millet seed, sowing rate, method of sowing, sowing qualities, yield properties.

C. M. Nontopeuybkui

KaHAuAaT CilbCbKOrocnogapcbkKuUx HaykK, AOLEHT YMaHCbKOro HauioHa/lbHOro yHiBepcuTeTy cajiBHuuTBa

OCOBJIMBOCTI AOBOPY HOPMN BUCIBY A/1A HACIHHNUBbKOIO LIEHO3Y IMNMPOCA NMOCIBHOIO
AHOTauina. HaBegeHo aHaNiTUYHUI Ornag BiTYM3HAHUX | 3apy6idKHUX NiTepaTypHUX AXXepen Woa0 BCTAHOBMEHHSA ONTUMaIbHUX
HOPM BUCiBY HACiHHMLbKUX MOCIBiB NMpoca MocCiBHOro 3an1eXHo Big 'PYHTOBO-KNIMAaTUYHUX YMOB 30HU BUPOLLYBaHHS, COPTOBUX
ocobnmBOCTEN Ta IHWKWUX YMHHUKIB. B pe3ynbTaTi npoBefeHOro aHanisy BCTAHOB/EHO, WO HAayKOBLi Ta BUPOOHUYHUKN 1
A0 HWHI He MalTb €4WHOI AYMKM LWOAO0 BCTAHOBMEHHSA ONTMMasibHOT HOPMW BUCIBY ANS HACIHHMUbKOro LEeHOo3y npoca
nociBHoro. Benuka KiNbKiCTb MOBiAOM/EHb Ma€ 3HaYHY AaBHWHY, BMKOHaHa 3a PIi3HUX perioHa/lbHUX YMOB, a KOMMJ/IEKCHI
AOCNIgKEeHHA 3 BUBYEHHS BM/IMBY HOPM BUCIBY, cnocoby ciB6W Ta MOrogHMx ymMoB Ha (OpMyBaHHS MOCIBHUX SAKOCTEW i
BpOXalHUX BNacTUBOCTENW HACIHHA Mnpoca B YyMOBaX HECTIMKOro 3BOJIOXKeHHs [MpaBob6epexxHoro Jlicocteny YKpaiHU He
npoBoANNNCSA 30BCIM.

KniouoBi cnoBa: HaciHHA npoca, HOpMa BuUCiBY, Cnocib ciB6M, MOCIBHI AKOCTi, BpoXalHi B1aCTUBOCTI.

C. M. MNonTtopeubKnii

KaHanaat Ce/IbCKOXO3ANCTBEHHbIX HayK, AOUEHT YMaHcKoro HaumnoHasibHOro yHnBepcutTeTta cagoBsojcrtea

OCOBEHHOCTM NMOABOPA HOPMbI BbICEBA /14 CEMEHOBOAYECKOIO UEHO3A IMNPOCA
MOCEBHOI'O

AHHOTauus. NpuBefeH aHaNUTUYECKUn 0630p OTeYeCTBEHHbIX U 3apyb6eXHbIX INTepaTypHbIX UICTOYHUKOB NO YCTAHOBNEHWUIO
OnTUMasnbHbIX HOPM BbiCEBA CEMEHOBOAYECKMX MOCEBOB NPOCa NOCEBHONO B3aBUCMMOCTN OT MOYBEHHO-KAMMAaTUYECKNX YCITOBUIA
30Hbl BblpaliMBaHUA, COPTOBbIX OCOBEHHOCTEN N APYTrUX PaKTOpoB. B pe3ynbTaTte NpoBefeHHOro aHan3a ycTaHOB/IEHO, 4TO
YYeHble N NMPOU3BOACTBEHHUKN HE MMEKT eANHOr0 MHEHWUS OTHOCUTENIbHO YCTaHOB/IEHUS ONTUMasibHOW HOPMbl BbiceBa ANS
CEeMEeHOBOAYECKOro LeHo3a npoca NoceBHOro. bonbluioe KONYecTBO COOBLEHVA UMEeT 3HaUYUTEIbHYI0 AAaBHOCTb, BbIMO/IHEHbI
npu pasnnyHbIX YCNOBUAX, a KOMMNJIEKCHbIE UCCef0oBaHns NO U3YYEHUIO BAUSAHUA HOPM BbiCeBa, cnocoba nocesa M NOroAHbIX
YCNoBuUi Ha (hOpMMpOBaHME NOCEBHbIX KAYECTB N YpOXKalHblX CBOMCTB CEMSAH NpoOca B YC/IOBUAX HEYCTOWUMBOrO yBIaXXHEHNSA
MpaBobepexxHoii JlecocTenn YKpanHbl He NMPOBOANINCH BOBCE.

KntoueBble c/ioBa: CeEMeHa npoca, Hopma BbiceBa, cnocob noceBa, NOCEBHbIE KayecTBa, ypoXKailHble cBolicTBa.

Rational quantitative and spatial location of seeds per
unit of area is one of the most important and ancient issues.
Its solution involves several aspects: biological (potential of
varietal productivity, its earliness,
lodging, etc.); agro-technical (predecessors, fertilizer sys-
tem, time and method of sowing, caring peculiarities, etc.);
natural (natural fertility of the soil, its physical and chemical
properties, topography); economical (weediness of sowings,
the usage nature - for commodity grain, sowings, for green

bushiness, resistance to
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mass, etc.); (light, heat, moisture
security) [22].
Considerable empirical
establish the optimal average sowing rates of different crops,
both for natural districts and for specific regions. Recom-
mendations on differentiation of these rules depending on
soil fertility, predecessors, crops’ purpose, weediness, terra-
in's features are published in the scientific literature. The

principal is the formation of optimum density of productive

agro-meteorological

data of scientists allowed to
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crop production

haulm stand [26]. From an agronomic point of view during
the cultivation of millet seed need to find a combination of
external factors according to which not the greatest produc-
tivity of individual plant, but the largest number of high-
quality seed yield per unit of area is achieved at the lowest
labour inputs and the lowest material resources spend.

Therefore, despite the fact that the solution of this prob-
lem has considerable antiquity, it doesn't lost its relevance
till today. Need in optimal nutrition area and density of haulm
stand of plants occur as a result of the introduction of new
agricultural measures and putting into production zoned and
promising varieties. The fact that the haulm stand density
is crucial factor for plants productivity and quality of yield
was found. [30]

Now sowing rates of millet in the main areas of its
cultivation varies greatly - from 10 to 45 kg/ha or from 1,2
to 8,0 million pieces of similar seeds per hectare. As you can
see, the interval is quite wide, so we need to set sowing rate
for a particular area, as practice shows that unproductive
are both dense and sparse sowings.

Millet has a low field germination, which varies depending
on the area of growing. I. M. Yelagin points out [32], that
according to the State Commission on grade testing and
protection of selection achievements, low field germination
of millet - from 20 to 47% was observed in the forest area,
in forest-steppe it ranged about 37 - 56%, and under steppe
conditions increased to 75%. Taking into account this fact,
from north to south and from east to west millet sowing
rate should be increased. Other authors also adhere to this
view [24]. In addition, the authors note that in areas of
sufficient watering and in fertile soils sowing rate also should
be slightly higher.

I. M. Yelagin [32] recommends under the conditions of
high agrotechnics on fertile and watered soils sowing rate
should be increased by 5%, and under conditions of late
sowing terms in a droughty spring, drying of sowing layer of
soil and insufficient reserves of moisture in it - it is advisable
to increase by 10%. Other authors [29] believe that during
sowing on weed infested areas and danger of midge
nascency, millet sowing rate should be increased by 10 -
15%, the same increase should be conducted if harrowing
on sprouts is used. Thus, V. A. Fedotov [9] notes that under
unfavorable field conditions germination and late mowing
terms of sowing millet sowing rate should be increased
by 15 - 25%.

According to V. V. Pron'ko [18], often the deviation in the
growing technology of millet - is high sowing rate. During
sowing of seed surplus, people trying to compensate the
disadvantages of pre sowing soil preparation and weed
control. Productivity of thickened sowings significantly
reduces. In his investigations, the author found that in arid
regions on chestnut soils and south black soils should be
sown - 2,0 - 2,5 million, and on the common and deep black
soils 2,5 - 3,0 million pcs. of similar seeds/ha.

A. G. Prosvirkina [19] explains the dependence of the
yield and quality of millet seed from sowing rates by the
fact that in thickened sowings (over 4,5 million pcs./ha)
determinative is the number of productive stems with panicle
of small size, and in thin sown sowings (less 1,5 million
pcs./Zha) - tillering and panicle grain content significantly
increase.

However, based on observations of other authors [7]
productive tillering of millet plants, even in the variant
with the lowest density, was at the level of unit and did not
significantly affect the productivity of separate plants and
the number of yield in general.

According to Y. F Yakymenko [31], millet strongly
reduces yield after sowing rate deviation downward from
optimal compared to its deviation upwards. Other authors
also pointed out the predominance of increased sowing
rates during the cultivation of millet. Thus, according to A.
G. Zakladna [33] was found that the higher sowing rate, the
greater the number of plants per unit of area remains at
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harvest time, although field germination of seeds reduces.
However, the increase of productive haulm stand per unit
of area is associated with reduction of millet plants height,
seed weight reduction from one panicle and weight of
1000 seeds. Thus, with increase of sowing rate from 1,8
to 4,5 million of similar seeds per hectare, plants height of
variety Shatylivske 144 decreased from 132 to 117 cm and
weight of seeds from a panicle from 3,22 to 1,74 g.

According to a number of scientists [12] after the
increase of sowing rate from 3,5 to 4,5 million pcs./ha, yield
of millet seeds is significantly increased, but after its further
increase to 5,5 million - it isn't changed. The authors note
that the sowing rate affected the reproduction factor, and
it reached a maximum level after the sowing of 3,5 million
of similar seeds per 1 ha. However, sowing rates had no
effect on germination energy, germination and weight of
1000 seeds.

Other authors [16] argue that millet sowing rates from
2,0 to 8,0 million / ha under the conditions of irrigation don't
have significant effect on yield. It is explained by the ability
of culture depending on the growing conditions to change
the grain size of panicle and somehow - productive tillering.
So weight of 1000 seeds is changed slightly. According to M.
R. Nikulin, V. N. Shamray, M. S. Dobud'ko [17], thickened
sowings (sowing rate 3,5 - 4,5 million pcs./ha) increase the
hull content of seeds.

However, G. A. Soloviyov [23] notes that the sowing rate
affects not only the yield but also the sowing qualities of
seeds. Thus, according to the results of his research field
germination of seeds obtained from sowings, where sowing
rate of 3,0 million of similar seeds per 1 ha was used,
amounted 60,3%, and after its increase to 4,0 million it also
increased to 70,0%o.

V. A. II'yin and E. N. Zolotukhin [13] in arid areas
recommend to sow millet of rate 2,0 million pcs./ha, and
in less arid - 2,5, and on usual and deep black soils 3,0 -
3,5 million. In dry years, in the thickened sowings small
by size panicles are formed, while yield also decreases.
S. Beketov [4] agrees with the idea that sowing rate should
be set depending on soil and climatic conditions of the farm,
as well as watering of the area, time and method of sowing
and recommends a range from 1,2 to 3,0 million pcs./ha.
N. M. Ageev and A. S. Kuyanichenko [1] also note that millet
sowings should not be protected. Under dry conditions in
thickened sowings root system is poorly developed and
a large number of small immature panicles are created.
Under these conditions, the optimal rate is 1,8 - 2,0 million
seeds/ha. However, very sparse sowings can't provide high
seed productivity [15]. I. lvakhnenko [14] also found that
with decrease of sowing rate height, leaf area, number of
nodal roots, weight of plants and their productivity increased.
But not due to all sowing rates greater plant productivity
with decreasing of sowing rate provided the highest seed
reproduction factor.

Considerable variation of sowing rates of millet seed
depending on the term and method of sowing according to
different conditions of research is set. Thus, in the conditions
of Ural region [15] found that during the sowing in optimum
terms (the second decade of May) sowing rate should not
exceed 1,8 - 2,4 million pcs./ha of similar seeds, at the
same time early and late sowing need its increase by 10 -
17% considering of reduction of field germination of seed.
In conditions of Aktyubinska region [27] during sowing
millet from 15 to 20 May (optimal term for the zone), it is
recommended to sow 2,5 - 3,0 million of similar seeds/ha.
Under these conditions, on average for three years, seed
yield amounted 1,7 t/ha. However, according to another
author [25], in conditions of this region during sowing on
20 - 25 of May, the largest amount of yield (1,72 t/ha)
was obtained with increasing sowing rate of millet seed to
3,3 million pcs./ha. According to V. A. Alabusheva [3] in
the Rostov region during sowing of millet in optimal terms
(soil temperature at a depth of seeding 10 - 12°C) it is
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necessary to use a regular linear method of sowing with
sowing rate of 2,0 - 3,0 million pcs./ha.

A. N. Dushkin [8], the optimum rate of sowing of millet
in Voronezh region considers 3,5 - 4,0 million pcs./ha at
sowing on commodity grain and 2,5 - 3,0 million - for seed
sowing and breeding of new varieties.

Research results in conditions of Donetsk region [6]
showed that the flow of precipitation during the growing
period of millet is rather uneven. However,
adhere to the experimentally determined optimum sowing
terms and sowing rate of 4,0 million/ha of similar seeds,
we could obtain 3,7 t/ha of millet seed of cereal varieties.
According to K. A. Savitskyi [21] the maximum harvest of
millet in the Forest-Steppe of Ukraine by the best farms
provided the sowing in optimum terms with seeding rate
of 4,0 - 4,5 million/ha of similar seeds by linear method.
V. S. Saprykin concluded in the same way [20]. Thus, for the
conditions of Forest-Steppe of Siberia during growing fodder
varieties of millet for seeds, optimum sowing rate is 4,0 -
4.5 million/ha of similar seeds, and during its growing for
fodder purposes,
Nevertheless, according to M. F Vasilchenko [18] for the
Forest-Steppe of Altai optimum sowing rate for millet
sowings of forage varieties is 3,5 - 4,0 million/ha, and du-
ring growing for feed - 4,5 - 5,0 million pcs./ha of similar
seeds.

Sowing rates define both the density of haulm stand and
nutrition area of plants, which except productivity influence
the yield and seed quality. T. I. Borid'’ko admits [5] that
after decrease of sowing rate of spring wheat, weight of
1000 seeds is increases, namely their particle size and
yield of seed fraction. Similar results, but with the cultiva-
tion of millet were received in Kurgan, Orenburg and Che-
lyabinsk regions [2].

Observations of several authors [12] found that millet
of zoned varieties can form up to 20 stems, from which not
more than three - five usually bear fruit. However, due to
area of nutrition, all stems can also bear fruit. The authors
believe that this can be achieved by compliance with sowing
rate of 3,5 - 4,5 million/ha of similar seeds. Thus, according
to the results of obtained data, increase of sowing rate
from 3,5 to 4,5 million pcs./ha increased the yield of millet
seeds from 3,29 to 3,52 t/ha. However, with further increase
of sowing rate to 5,5 million, seed yield was unchanged.
According to the results of other studies [13], increase
of sowing rate from 2,0 to 4,0 - 5,0 million/ha caused a
similar increase of yield of millet seeds (from 18,8 to 22,6 -
24,6 kg/ha) due to increasing the productive haulm stand
(from 171 - 182 to 238 - 249 pcs./m2). At the same time,
the quality of seeds grown with increase of sowing rate and
the lowest it was with the maximum rate.

N. M. Fedulova [10] recommends fixing the sowing rate
depending on soil and climatic conditions of the growing
area and predecessor. Thus, according to the results of
her research under the conditions of Steppes after the
best predecessors, optimal sowing rate of millet is 4,0 -
4.5 million/ha of similar seeds.

if we will

it should be increased to 5,5 million.

It should also be noted that the views of both researchers
and producers on the density of seed sowings on different
backgrounds of nutrition is also quite controversial, and for
millet - insufficiently studied. Some authors, on fertilized
and more fertile soils recommend reducing the sowing rate,
and on non-fertilized soils - on the contrary, increasing [11].
According to other researchers [26], where the soil is full of
moisture and nutrients, sowing rate should be increased,
as it provides greater reproduction factor of seed. However,
most of them agree that by sowing with low rate of sowing,
part of factors that determines the level of seed productivity
remains unused, and we do not get the full effect from
sowing. In extremely dense sowing, total suppression of
all plants is observed, intraspecific competitive struggle for
nutrients, moisture, light and other factors of life increases,
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leading to a sharp decrease of productivity and increase of
the growth of heterogeneous seed material.

Conclusion. Analyzing the above mentioned literature
on the influence of peculiarities of establishment an optimal
sowing rates of millet sowings, we can see that scientists and
production workers did not coincide in opinion on the terms
of optimization of this agro measure. A large number of posts
has considerable antiquity, made under different regional
conditions, and comprehensive studies on the influence of
sowing rates, sowing method and weather conditions on the
formation of sowing qualities of yield properties of millet
seed under conditions of unstable watering of Right-Bank
Forest-Steppe of Ukraine were not conducted at all.
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