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DENSITY FORMATION OF WHITE SWEET CLOVER
IN A SINGLE-CROP AND COMPATIBLE SOWINGS
WITH ANNUAL CEREAL CROPS

Abstract. Two-year results of research the cultivation of white sweet clover in compatible crops with annual cereal forage
crops in the Right-bank forest steppe. It was determined the impact of norm of seeding of white sweet clover and fertilization
on species composition, for the best cereal components to create the mixed high performance.

As a result of studies was found that index of compatible sowings white sweet clover with annual cereals depend from weather
conditions, species composition of mixtures, seeding rate of white sweet clover and fertilizing. The biggest number of shoots
(517 pcs/m?) was featured in single-species cultivation white sweet clover and seeding rate 20 kg/ha and fertilizing N,,P,,K,,
The highest density of standing on all variants of compatible cultivation (up to 6-17% higher in comparing to control) was
received with seeding rate of white sweet clover 20 kg/ha. Applying of mineral fertilizer in rate N, P, K, on compatible sowings
had a most significant impact on their density, providing increasing of index 5-12% in comparing with the variant without
fertilizers. Among grass mixtures the highest density (422 pcs/m?) was recognized for compatible cultivation with millet,
seeding rate of white sweet clover 20 kg/ha and fertilizing NP K,

Keywords: compatible crops, density, white sweet clover, corn, millet, sudan grass, sorghum, seeding rate, fertilization.
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AOKTOP CiflbCbKOroCNoAapCbKMUX HayK, npodecop

HauioHanbHWI YHiBEpPCUTET 6iopecypcCiB i NPUPOAOKOPUCTYBaHHSA YKPaiHK

M. B. 3axneb6aeB

acnipaHT

HauioHanbHWMI YHiBEPCUTET 6iopecypcCiB i NPMPOAOKOPUCTYBAHHSA YKpaiHK

®OPMYBAHHSA WIJIbHOCTI BYPKYHY BIJZ1IOINO B HACTUX TA CYMICHUX MOCIBAX

3 OAHOPIYHUMWU 3/TIAKOBUMU KYJIbTYPAMU

AHoOTaUifA. BUKnageHo pe3synbtatv 4BOPiYHUX JOCHIAXKEHb 3 BUPOLLYBaHHS BYPKYHY 6i10oro y CyMiCHUX MOCiBax 3 O4HOPIYHUMY
3/1aKOBUMU KOPMOBUMY Ky/ibTypamMu B yMoBax [lpaBobepexHoro Jlicocreny. BuByeHO BrnamB BUAOBOrO CKAaAY TPaBOCYMILLOK,
HOPM BUCIBY 6YpPKYHY 6i10ro 7@ HOPM MIHEPAIbHOIO XUBICHHS Ha POPMYBaHHS LY iNTbHOCTI HEHO3IB, BCTAHOB/IEHO HANONTUMAabHILL
BUAN 3/1aKOBUX KOMIIOHEHTIB, HOPMU BUCIBY BYPKYHY 6i10ro 1a yA06pEeHHS 47151 CTBOPEHHS TPaBOCYMILLIOK i3 6YPKYHOM 6inuM.
Y pesynbrati npoBeAeHuX AO0CHIAXKEHb BCTAHOBIEHO, WO MOKa3HUK WibHOCTI CyMICHUX MOCIBIB 6ypKyHY 6i10ro 3 04HOPIYHMMY
3/1aKOBUMYU KY/IbTYPaMy 3a7€xas Big MOrogHux yMoOB, BUAOBOrO CKA&AY TPaBOCYMIliKy, HOPM BuUCIBY OypKyHy 6inoro ta
yA06peHHs1. Haribinbiia KinbkicTe naroHis (517 wr./M?) Big3Ha4eHa B O4HOBUAOBOMY r10OCiBi 6ypKyHy 6i10ro 3a HOpMu BUCIBY
20 kryra 1a yaobperHs N, P, K. Haisuwyy rycroTy cTebnoCTor B yCix BapiaHTax CyMICHOrO BUpOLyBaHHs (Buwe Ha 6-17 %
MOPIBHSIHO 3 KOHTPO/IEM) OAEPKAaAuN 38 HOpMu BUCIBY BypkyHy 6inoro 40 20 kr/ra. BHECEHHs1 MIHEpanbHUX [J06puB HOPMOKO
NgoPooKgo ¥ CYMICHMX NOCIBaX HANCYTTEBILIE BIIMHYIO HA IXHIO WiNbHICTb, 3a6€3ne4YnBLIN NPUPICT nokasHnka 5-12%, nopisHsHO
3 BapiaHToM 6e3 [4o06pus. Cepes TpaBOCyMillOK HaiBuly WinbHICTb (422 WT./M?) BiA3HAYEHO 3a CyMICHOIO BUPOLYYBaHHS 3
rpoOCcoM, 3a HopMu BUCIBY 6ypKyHy 6inoro 20 kryra 1a yaobperHs N, Py K.

KnrouoBi cnoBa: cymicHi nociBu, winbHiCTe, 6ypKyH 6inuii, KyKypyAas3a, npoco, CyAaHCbka Tpasa, copro, HopMa BUCIBY,
VAOBPEHHS.
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HaunoHaneHbI YHUBEPCUTET 6MOPECYPCOB U NPUPOAONONL30BAHNSA YKPanHbI

®OPMUPOBAHUE MJIOTHOCTU AOHHUKA BEJIOIO B YUNCTbIX U COBMECTHbIX MOCEBAX

C OQHOJNNIETHUMMU 3/IAKOBbIMU KYJIbTYPAMU

AHHOTaUMS. VI3710)K€HbI PE3YIbTaThl ABYX/AETHUX UCCACA0BAHMI MO BblIPaLNBAHNIO JOHHMKE 6€/10r0 B COBMECTHbIX 10ceBax
C O4HONETHUMU 3/1aKOBbLIMU KOPMOBbBIMU KY/IbTypamMu B yCnosusx [pasobepexHoi Jlecocrenu. U3yuyeHo BAUSIHUE BULOBOIrO
cocraBa TpaBoCMeceli, HOPM BbiCEBA AOHHUKE 6€/10r0 U HOPM MUHEPANTbHOIO MUTaHWs1 Ha8 POPMUPOBaHMNE M/I0OTHOCTY LJEHO30B,
YCTaHOBIEHO ONTUMAalsbHbIE€ BUAbI 3/1aKOBbIX KOMITOHEHTOB, HOPMbl BbICEBA AOHHUKE 6E/10ro u yAOBPEHUS A/ CO3AaHUS
TPaBOCMECEL C AOHHUKOM BEJIbIM.

B pesynbrare npoBeaéHHbIX NCCIEA0BAHMNI YCTaHOBAEHO, YTO MOKAa3aTe b MAOTHOCTY COBMECTHbLIX TOCEBOB AOHHMKA 6E/10r0 C
OAHONETHUMY 371aKOBbIMU Ky/IbTYPaMy 3aBuces OT NOroAHbIX yC/10Buil, BMAOBOIO COCTasa TPaBoOCMECH, HOPM BbICEBA AOHHUKAE
6enoro u yaobpeHus. Hanbonbwee konu4ecrso noberos (517 wr/mM?) oTMeyeHa B O4HOBUAOBLIX M10CEBaxX A[OHHMKA 6€e510ro

Ne1, 2017 BICHUK YMAHCbKOIoO HAUIOHAJIbHOIO YHIBEPCUTETY CAAIBHULITBA

53


mailto:demidasgi@ukr.net
mailto:maximzahliebaiyev@gmail.com

CROP PRODUCTION

npn Hopme Boicesa 20 kryra n yaobperHnn Ny P, K.

CamMyt0 BbICOKYHO MJIOTHOCTb CTEG/IECTOS] BO BCEX BapUaHTax COBMECTHOIMO

BolpawmBanus (Boiwe Ha 6-17% no CpaBHEHUIO C KOHTPOAEM) MOSYHYNIN NPU HOPME BbiCEBA AOHHMKE 6e10ro 40 20 Kr/ra.

BrHeceHne MuHepasnsHbix yaobperHnii Hopmoi N, P, K.,

B COBMECTHbIX nocesax CyLleCTBeHHO roB/Insa/10 Ha UX NAOTHOCTb,

obecrneyns npupocT nokasarenss Ha 5-12% no cpaBHEHUIO C BapuaHTom 6e3 ya06peHuii. Cpean TpaBoCMECEN CaMy O BbICOKYHO
MIOTHOCTb (422 wWT/M?) OTMEYEHO NPy COBMECTHOM BbIPaLyuBaHuy C rnpocoM, rnpy HOpMe BbiCeBa AOHHUKa 6enoro 20kr/ra v

yaobpeHun N, P, K

60" 90" ‘90"

KnroueBbie c/10Ba: COBMECTHbIE [OCEBbI, MOTHOCTb, AOHHUK 6e/bill, KyKypy3a, Mpoco, CyAaHCKasi Tpasa, COpro, HopMa

BbiCEBa, YAOBPEHUS.

Problem formulation. One of the mostimportant factors
which affect on productivity of plant formation it is density.
The density of plants primarily depends on the intensity of
sprouting because of it plants form more developed root
system and use soil nutrients better, accumulate bigger
vegetative mass. Tillering intensity depends of the biological
characteristics of plants, phase of development and external
factors (light, temperature, water and nutrient regimes).
The accumulation of biomass determined by two oppositely
directed processes - liquefaction of seedlings and growth of
their intensity, at that liquefaction occurs earlier and goes
more intensively in the thick grass.

By adjusting density of plant formation via seeding rate,
crop selection, level of mineral nutrition, in some extent,
possible to adjust performance and quality of feed obtained
from it [1]. Therefore, issues related with studying the
impact of compatible sowings components, seeding rate of
crops and fertilizing still remain.

The effectiveness different by time of ripening annual
and biennial plants mixes is undeniable. Indeed, by tier
placing of plants and leaves of different shapes, width and
their direction are instantiated favourable conditions for
longer acquisitions of broad-spectrum sunlight and fuller use
of photosynthetically-active radiation, resulting in increased
productivity of agrophytocenoses [2].

As high-protein component among legumes in mixtures
widely used a white sweet clover. About value of it’s growing
in compatible with other forage crops states in the works of
many Ukrainian and foreign scientists [3-7].

However, during the growing season on plants white sweet
clover, as in the single-crop and in the compatible sowings,
affect a different adverse factors, including: shade by cover
crops or by components of compatible growing, effect of
high temperatures in the summer and low temperatures in
the winter, the loss of root collar in spring, lack of productive
moisture. So, one of the important factors, which determine
yield and quality of plant material is a plant density, in the
case in question, density of communities white sweet clover.

In turn, study of Ukrainian scientists G.I. Prymak,
M.A. Zubrynskyi, V.V. Bazaliya and others evidenced about
significant impact of seeding rate, level of mineral nutrition,
type of cover crops or components of mix on density index
of sowings with said legume crop [8-10].

Materials and methods of research. Research was
conducted during the years 2015-2016 in the research
laboratory of Feed processing, reclamation and meteorology
at the separate unit of National University of Life and
Environmental Sciences of Ukraine "Agronomic Research
Station".

Soil is characterized by a high content of total and
mobile forms of nutrients. In the layer 0-20 cm contained:
total nitrogen 0.29-0.31%, humus - 4.53%, phosphorus -
0.15-0.25%, potassium - 2.3-2.5%, pH of salt extract —
6.87%. The density of soil in equilibrium - 1,16-1,25 g/cm3,
moisture of resistant wilting — 10,8%. Depth of groundwater
- 2-4 m. Given the above figures, it can be argued that field
experiments performed in soil conditions, typical for Forest-
steppe zone.

The total area of elementary lot — 50 m?, of counting
lot = 25 m2, repetition of the experiment is quadruple.
Studies scheme: Factor A — grass mixes: white sweet clover
(control), white sweet clover + maize, white sweet clover +
millet, white sweet clover + Sudan grass, white sweet clover
+ sorghum ; Factor B — Seeding rate of white sweet clover:
16, 18, 20 and 22 kg/ha; Factor C - fertilizers: without
fertilizer (control), N,.P, K,., N..P_K_and N__P. K
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In the experiment were used varieties of white sweet
clover and cereal crops listed in the State Register of plant
varieties, suitable for dissemination in Ukraine.

Definition density of standing was performed by the
method Institute of feed NAAS [11].

Results of research. Hydrothermal conditions during
research were different from average yearly temperature
but favourable for growing fodder crops in general.

In 2015, during the initial stages of growth and
development of studied crops, weather conditions were
slightly more favourable. Thus, spring was warm with a
gradual increasing in temperatures and moderate rainfall
(20 mm and 52 in April and May). Summer, in turn, was
distinguished by high average daily temperatures and low
rainfall (in June-July temperature was 20.4-21.9 °C, total
rainfall - 46 mm). In August, temperatures still remained high
- 22.6 °C, with very low amount of precipitation — 2.3 mm.
Such weather conditions are slowing down the growth and
development of the studied cultures.

Weather conditions 2016 in the early stages of growth
is not so contributed to the growth and development of
the cereal component. Significant rainfall (over 130 mm)
fell in the second half of May. This reduced level of average
temperatures, what is important in the early stages of
growth and development of cereal crops. June-July, as in
2015, was dry with uneven (in the form of short rains)
rainfall - 61 mm. As a result, was significantly delayed the
growth and development of all cultures co-cultivation. In the
first half of August (the period of maturity of the mixtures)
was no rain. In this case, the average temperature was
21.1 °C, what showed inhibitory effect on the growing
vegetative mass of the mixtures before mowing.

Conducted studies was found that density of sowings
white sweet clover in single-crop and compatible sowings
with annual cereals depended from seeding rate of culture,
mineral nutrition and type of mixture (table 1).

The most favourable conditions for white sweet clovers
growth and development were observed in single-species
growing. The density of sowing, in depending from the
studied factors, was ranged between 343-517 pcs/m2. On
average seeding rate increasing helped to increase number
of productive shoots on 25% and increasing amount
of fertilizers — on 9-13%. The biggest number of shoots
(517 pcs/m?) was got with seeding rate 20 kg/ha and
fertilization N,,P, K. Got result shows some depressing
effect overcrowding of crops by increasing seeding rate,
compatible cultivation with other feed crops, and positive
impact of fertilizing on the growth and development of
culture.

Density of white sweet clover-cereal mixtures, depending
of the studied factors, was ranged between 286-422 pcs/m?.
The biggest number of productive shoots per unit of area
was at compatible cultivation with millet and Sudan grass:
352-422 and 345-415 pcs/m?, respectively. Increasing
of seeding rate white sweet clover to 20 kg/ha promoted
increasing of standing density on all variants of compatible
cultivation (6-17%), except coenosis with corn. At the same
time, the overcrowding of white sweet clover to 22 kg/ha
noted some decline in this indicator.

Increasing of mineral nutrition level of compatible
sowings had a positive impact on their density and provided
a 5.12% raise with application fertilizers in rate NP, K.

The biggest number of productive shoots was observed
in compatible sowings of white sweet clover with millet with
seeding rate 20 kg/ha and maximum mineral fertilizing
N, P, K, ,—422 pcs/m2.
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The density of compatible sowings white sweet clover with annual cereals 2015-2016, pcs/m?

Table 1

Seeding rate of white sweet clover, kg/ha (Factor B)

Mixtures Fertilizing 16 18 20 22
(Factor A) (Factor ) White White White White
sweet Cereals Total sweet Cereals Total sweet Cereals Total sweet Cereals Total
clover clover clover clover
Without fertilizers | 343 - 343 400 - 400 450 - 450 460 - 460
NP, oK, s 370 - 370 424 - 424 486 - 486 483 - 483
White sweet clover
NeoPooKeo 380 - 380 432 - 432 499 - 499 497 - 497
NeoPooKso 391 - 391 448 - 448 517 - 517 501 - 501
Without fertilizers | 281 5 286 316 5 321 342 5 347 331 5 336
White sweet clover NP, oK, s 298 6 304 335 6 341 363 6 369 351 5 356
*+ maize No,PooKe, 312 6 318 341 6 347 371 6 377 358 6 364
NeoPooKso 319 6 325 346 6 352 378 6 384 362 6 368
Without fertilizers | 254 98 352 280 %6 376 299 94 393 285 92 377
White sweet clover NP, oK, s 270 107 377 294 100 394 315 97 412 315 95 410
+ millet No,PooKe, 275 112 387 302 102 404 320 98 418 318 % 414
NeoPooKso 280 116 396 306 106 412 323 99 422 321 98 419
Without fertilizers | 267 20 287 304 19 323 328 19 347 324 18 342
White sweet clover NP, oK, s 280 23 303 321 21 342 345 21 366 340 19 359
+ sorghum No,PooKe, 283 23 306 325 23 348 348 22 370 342 20 362
NeoPooKso 284 25 309 329 24 353 350 23 373 346 21 367
Without fertilizers | 264 81 345 292 78 370 319 77 396 317 76 393
White sweet clover N,.P,.K,. 279 89 368 297 82 379 325 81 406 324 78 402
* sudan grass No,PooKe, 281 92 373 299 87 386 327 85 412 325 79 404
N,P,.K 283 93 376 301 89 390 328 87 415 327 81 408
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Conclusions. As a result of studies was found that index
of compatible sowings white sweet clover with annual cereals
depend from weather conditions, species composition of
mixtures, seeding rate of white sweet clover and fertilizing.

The biggest number of shoots (517 pcs/m?) was featured
in single-species cultivation white sweet clover and seeding
rate 20 kg/ha and fertilizing NP, K.

The highest density of standing on all variants of
compatible cultivation (up to 6-17% higher in comparing
to control) was received with seeding rate of white sweet
clover 20 kg/ha.

Applying of mineral fertilizer in rate N,P K, on
compatible sowings had a most significant impact on their
density, providing increasing of index 5-12% in comparing
with the variant without fertilizers.

Among grass mixtures the highest density (422 pcs/m?)
was recognized for compatible cultivation with millet,
seeding rate of white sweet clover 20 kg/ha and fertilizing
NEOPQOKQO'
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MOHITOPUHI NOLWUNPEHHA
BIOTEXHOJIOINIYHUX KVJ1bTYP

B YKPAIHI

AHoTauin. Ynpogosx 2013-2016 pokis 6yn0 npoBEAEHO MOHITOPUHI HasIBHOCTI Ta MOWMNPEHHST BIOTEXHOMOMYHUX KYAbTYpP B
Ykpaini. Hasisricte MO Bu3Ha4any 3a 40M0OMOror TECT-CUCTEM B/IACHOIO BUPOBGHULUTBA, ki 6a3yroTecss Ha TagMan-texHonorii
meroay [UIP y peanbHOMy 4aci, Ha sIKi OTPUMAHO MarteHT Ta TEXHIYHi ymMoBu. PO3PO6NEHI TECT-CUCTEMU YMOX/NBIIIOOTH
BUSIB/IEHHST TPAHCrEHHUX POCNH SIK 38 PEry/ISTOPHUMY €1EMEHTaMM, TaK | 4iIbOBUMYU réHaMu, a TaKoX (AEHTUIKaLito NEBHUX
AiHI TM coiy KykypyAasu Ta pinaxy. Hessaxarouy Ha QakTudHy 3a60poHy BupoLlyysaHHs MO, oTpuMaHi pesynbtaty CBi44ars
PO NPUCYTHICTb BIOTEXHONOMYHUX COiy KYKYPY.A3U Ta pinaxky B KpaiHi.

KnroyoBi cnoBa: reHeTu4yHoO MoAauQIKOBaHi OpraHisMu, noniMepasHa aHUyroroa Peakyis B PEXUMI peanbHoro 4acy,

6i0TEXHONOMYHI KYIbTYPU POC/INH.
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KaHANAAT CeNbCKOX035ANCTBEHHbIX HAaYK, Hay4Hbl COTPYAHMK
M «YkpmeTpTecTcTaHaapT»

T. M. AbiMaHb

JOKTOP CENbCKOXO3MCTBEHHbIX HAaYK, Npodeccop, 3aBeaywnini kadeapon skoTpodonorum

BenouepkoBCKUiA HALMOHANbHbIMA arpapHblil YHUBEPCUTET

MOHUTOPUHI PACNMPOCTPAHEHNUA BUOTEXHOJZIOTMYECKUX KYJIbTYP B YKPAUHE
AHHOTaums. Ha nporsokeHun 2013-2016 rogos 6bi/1 TPOBEAEH MOHUTOPUHIHAINY NS M PACTPOCTPAHEH NS BUOTEXHOIOMMYECKNX
KynbTyp B YKkpanHe. OnpegeneHne MO BblfonHS/IM C MOMOLbIO TECT-CUCTEM COBCTBEHHOIO U3rOTOB/EHMS, Ha KOTOPbLIE Bbi/n
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