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Pedepar: IIpoBeneHo OLHKY BIUIMBY TiIPOTEPMIYHUX PECYPCIB T4 OKPEMHUX €IEMEHTIB CTPYKTYpPH
HACIHHEBOI MPOMYKTUBHOCTI 3a JIBa POKH BHKOPHCTaHHsS TPaBOCTOI0 Ha ypOXKaWHICTh HACIHHS 3pa3KiB
TeHO(OH/y JIIOLIEPHHU PIi3HOTO E€KOJIOro-reorpadiyHoro MOXOMKCHHS Ha (DOHI IMiJBHIICHOI KHCIOTHOCTI
IpyHTY. BUABNEHO iCTOTHHMI BIUIHB TiIPOTEPMIYHHUX PECYPCiB HA HACIHHEBY MPOAYKTUBHICTH (HEBEIHKI Ta
CepeqHi OCyXH B Mepioj MBITIHHA Ta 30MPaHHS BPOXKAO TIIBHUIYIOTH ii, a OTaiy — HABIIAKH, 3HIDKYIOTH ).
3po0sieHO BUCHOBOK, IO Ui CKOPOUCHHS 4Yacy Ha IPOBEACHHS CTPYKTYPHOTO aHami3y JOCTaTHbO
BUKOPUCTOBYBAaTH O3HAKW 3 HAWOLIBII iCTOTHO BHPAKEHUM BILTUBOM — KIIbKICTh MPOMYKTHBHUX ITaroHiB,
KHTHUIIH HA TIATOHI, 000iB y KATHUII Ta HaciHUH y 000i. [lomanpimoro BuBueHHS oTpeOye MUTaHHS MiHIMIi3aIi1
BTpaT HACiHHS Yepe3 TeHEeTHYHi, 010JIOTI4HI Ta MEXaHIYH1 YAHHUKH.

KuarwuoBi cinoBa: Medicago sativa, KUCIOTHICTh TPYHTY, HACIHHEBA MPOAYKTUBHICTH, KOS(IIliEHT
KOPEJIAIIii, TiIpOTepMivHI PECYPCH.

Abstract: This study assessed the impact of hydrothermal factors on and contributions of individual
seed productivity components to the seed yields of alfalfa germplasm accessions of different eco-
geographical origins grown on soil with increased acidity over two years of sward utilization. A significant
influence of hydrothermal factors on seed productivity was observed: minor to moderate droughts during
anthesis and harvest increased it, while precipitation, conversely, decreased. It was concluded that to reduce
the time spent on structural analysis, it is sufficient to use traits that are most significantly affected: number
of productive shoots, racemes per shoot, pods per raceme, and seeds per pod. Further research is needed on
minimizing seed losses caused by genetic, biological, and mechanical factors.

Key words: Medicago sativa, soil acidity, seed productivity, correlation coefficient, hydrothermal
factors.

Beryn Introduction
_ AKT}_’aHBHiCTB ) JIOCITiJKCHD BILTUBY The relevance of research into the impact
T1IAPOTEPMIMHUX PECYPCIB Ta OKPEMHUX CJICMCHTIB of hydrothermal factors and individual seed

CTPYKTYPH HAaciHHEBOI MPOAYKTUBHOCTI  Ha
ypOXKalHICTh  HAcCiHHS  3pas3kiB  reHodoHay
JOLIEPHU pi3HOTO €KoJIoTO-TeorpadiyHOro
MOXOJKEHHS 3yMOBJIeHa HEOOXiJHICTIO BUAIICHHS
BHCOKOIIPOAYKTUBHOTO BUXIJTHOTO MaTepialy JJis
MOJANBIIOT0 BHKOPHCTAHHA B CEJIEKUIHHOMY
mpowueci.

productivity components on seed yields of
alfalfa germplasm accessions of different eco-
geographical origins is driven by the necessity
of identifying highly productive initial
materials for further breeding.
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Jouepna (Medicago sativa L.) nosponsie
3a0€3MeYNTH TBAPUHHUIITBO OaraTHMu Ha O1JIOK i
BiTaMiHM KOpMaMH Ta € HaiOUIbII MIMPOKO
KYJIETUBOBAHOI0 0OOOBOID KOPMOBOKO KYJIBTYpPOIO
y cBiTi [1]. SIk Gararopiuaa 6060Ba pociuHa, BOHA
30aradye IpyHT a30TOM, TOJIMIIY€E HOTO CTPYKTYPY
W pomiodicTh, ajie, He3Ba)KAIOYM Ha IIe, IOCIBHI
TUTOMII MiJ] i€ KyABTYPOIO CKOPOUYIOTHCS, TAKOK
icHye gJediuuT HaciHHEBoro warepiamy [2].
OCHOBHUM YMHHUKOM, KM BH3HA4a€ HACIHHEBY
Ta KOPMOBY NPONYKTHUBHICTH JIOLEPHHU, € BUOIp
COpPTYy HAHO1IBII TPOAYKTHUBHOTO Ta aAIITOBAHOTO
70 KOHKPETHUX TPYHTOBO-KIIIMaTUIHUX yMOB [3].
Pocivam  dronepHM HOpPMajnbHO PpOCTYTh Ta
po3BuBarOThCA 3a pH 6,5-8,4. 3HMXKEHHS peakiii
IPYHTOBOTrO po3uunHy np0 5,0-5,5 HeratusHO
MMO3HAYA€ThCSI HAa METa0ONIYHMX Tmporecax i
MPOAYKTUBHOCTI pociuH [4]. HalGinpmm moMiTHO
MiJ BIUIMBOM TiJBHIIEHOI KHUCIOTHOCTI IPYHTY
3HM)KYETHCSl HACIHHEBA TPOAYKTUBHICTD JTIOIIEPHH
[5]. Bigznaueno Takox, mo 3a pH 4,5-5,0, xomu
3pOCTa€ aKTUBHICTD 1 TOKCUYHICTH 10HIB aJIFOMiHItO
(Al3+), OynpOoukoBi OakTepii MPUIYNUHSIOTH
CBOIO JKHUTTEMIAIBHICTD [6, 7].

3a pgamumu  XI Typy arpoxiMigHOTO
oOctexxeHHs1, Oinmbine 24% TpyHTIB B YKpaiHi €
KHCITUMH. Bucoka muTtoma Bara KUCIHX IPYHTIB
xapaktepHa s 3oHH [lomices (48,4%). VY
XKurtomupcrkiii, Binnuupkiii, YepHiriBcbkiii Ta
3akapmnarchKiii 00NacTsIX MUTOMA Bara KHCIHX
IUION[ Yy  3arajJbHOMY 00CsA31  00CTeKEHHUX
CIBCBKOTOCTIOAAPCHKHUX YTifb CTAHOBUTH Bim 57
10 66 % [8]. 3arasiom y cBiTi 110112 TAKUX IPYHTIB
CTaHOBUTHL  Omu3pko 50%, a  OCHOBHHMH
HETaTMBHUMH YWHHHKAMH Ha LUX TEPHUTOPIAX €
TOKCHYHI piBHI anoMiHiio (Al) i mapranito (Mn),
a Tako cybonTumainbHi piBHi pocdopy (P) [9].
Takuii cTaH CUIBCBKOTOCHOAAPCHKUX — 3€MeJb
aKTyaJli3ye  PO3BUTOK  TEXHOJOTIH  CEJIeKIIii
JIOIEPHH, CIPSMOBAaHMX Ha CTBOPEHHS COPTIB,
3MaTHUX peaiidyBaTH aJanTUBHUN IOTEHIIa
TCHOTHITY CaMe 3a TaKuX HECTIPUSATINBUX YMOB.
[Muranns enadivHoi amanTanii pPOCIWH MarTh
BayKJIMBE 3HA4YCHHS JUTSE e(heKTUBHOTO
BUKOPUCTAHHS  I'PYHTOBO-KJIIMaTHYHUX  yMOB
KOKHOT 30HH. [i posib 0COGIMBO 3pocTae B yMOBax
XIMIKO-TE€XHOTE€HHOT iHTeHcudikarmii
POCIMHHUIITBA, OCKUIBKU OIiNBIIICTh €JIEMEHTIB
Takol arpoTeXHiKH CIPSIMOBAHO Ha ONTHMIi3allilo
yMOB cepenoBuina came cyocrpary [10, 11]. Tomy
BUHUKA€ HEOOXiTHICTH y NPOJOBKEHHI MOLIYKY
HOBOTO  BHXIJHOTO MaTepiany JIIOLEPHU 3
ONTUMAIBHUM TOEIHAHHSIM EJIEMEHTIB KOPMOBOL
Ta HACIHHEBOI TPOAYKTHBHOCTI Ha  (oHi
MiBUIIEHOT KHCJIOTHOCTI IPYHTOBOTO
CepeJoBHIIA.
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Alfalfa (Medicago sativa L.) supplies
livestock farming with protein- and vitamin-
rich forages and is the most widely cultivated
leguminous fodder crop globally [1]. As a
perennial legume, it enriches the soil with
nitrogen, improving its structure and fertility.
Despite these benefits, alfalfa-sown area is
shrinking; there is also a deficit of seeds [2].
Selection of the most productive -cultivar,
which is adapted to specific soil and climatic
conditions, is the main factor determining
alfalfa's seed and fodder productivity [3].
Alfalfa plants grow and develop normally at pH
6.5-8.4. A decrease in the soil solution reaction
to pH 5.0-5.5 negatively affects metabolic
processes and plant performance [4]. Alfalfa
seed productivity most noticeably decreases
under the influence of increased soil acidity [5].
It was also noted that at pH 4.5-5.0, where the
activity and toxicity of aluminum ions (Al3+)
elevates, nodule bacteria cease their vital
activity [6, 7].

According to the 9th agrochemical
survey, more than 24% of soils in Ukraine are
acidic. The woodlands have a high proportion
of acidic soils (48.4%). In the Zhytomyrska,
Vinnytska, Chernihivska, and Zakarpatska
Oblasts, the proportion of acidic areas in the
total surveyed agricultural land ranges from 57
to 66% [8]. Globally, such soils account for
about 50%, with the main negative factors in
these territories being toxic levels of aluminum
(Al) and manganese (Mn), as well as
suboptimal levels of phosphorus (P) [9]. This
state of agricultural lands actualizes the
development of alfalfa breeding technologies
aimed at creating cultivars capable of fulfilling
their genetically determined adaptive potentials
specifically under such unfavorable conditions.
Issues of edaphic adaptation of plants are of
vital importance for the effective utilization of
pedo-climatic resources in each zone. Its role
particularly increases upon chemical and
technogenic intensification of plant cultivation,
as most elements of such farming techniques
focus on optimizing the soil of all
environmental conditions [10, 11]. Therefore,
there is a continuing need to search for new
initial  alfalfa material with  optimal
combinations of fodder and seed productivity
components on increased soil acidity.



VY nronepHU BUSBICHO 3HAYHHUN HETaTHUBHHN
BIUTMB MIJABUIICHOI KHCJIOTHOCTI TIPyHTY Ha
¢dbopmyBaHHS KOPMOBOT Ta HACiHHEBOI
MPOAYKTUBHOCTI JOCIIIKYBaHUX 3pasKiB.
UYacTtuHa 3 HUX B3arajii He ¢OopMyBajIl HACIHHS B
TaKMX yMOBaX, IPOTE€ KOPMOBa MPOAYKTHUBHICTh
3QIMINAETHCSA HAa AocTaTHboMy piBHI [12]. Tomy
i IBUIIEHH ST HACIHHEBOT TPOAYKTUBHOCTI 1 HaIai
3alMIIAE€THCS OAHIEI0 3 TOJOBHHX HpoOIeM y
cenekmii miei kymprypu [13-15]. llorenmian
HACIHHEBOI POILYKTUBHOCTI JOLEPHU
peaiizyeTbcsi JHIIe 4YacTKoBO. lle 3ymoBieHO
HHU3LKUM PiBHEM 3aIMIICHHS KBITOK (3a3BHuaii 40—
60%) Ta HEBENHKOIO KITBbKICTIO HAaCIHUH y 0001 (3-
4 1mT.), IO 3HAYHOI MIpPOI0 3alleKHUTh Bif
riApOTEepMIYHUX Ta IPYHTOBUX YMOB [16].

Meroro poboTm crama OIiHKAa BILTUBY
€IeMEeHTIB  HAaCiHHEBOI  MPOAYKTHBHOCTI  Ta
rigporepmiuHoro pexuMmy Ha  QopMyBaHHS
MOTEHIIHOTO Ta (PAKTUYHOTO BPOXKAIO HACIHHSA
JOLIEpHU pizHOTO €KoJIoro-TeorpadiyHoro
MMOXO/PKeHHST Ha (DOHI ITABUIIEHOT KHUCIOTHOCTI
IPYHTY Yy TEpIIUil Ta APYTHUH POKH BUKOPHCTAHHS
TPaBOCTOIO.

MeToauka

Hocnimxenns mposomwmy y 2020-2022 pp. Ha
MoJAX [HCTUTYTY KOPMIB Ta CLILCHKOTO TOCTIONAPCTBA
[Monimns HAAH ykpainu. [pyHTH — Cipi omizoneni 3
pH comboBoi BuUTSKKM 5,2-5,3 Ta TiAPONITHYHOIO
KuCNoTHICTIO 2,1-2,4 mr/ekB. Ha 100 T rpyHTY.

Sk Marepian IS JOCIIKEHD
BUKOPUCTOBYBaJIH 192 KONEKIIHHNUX 3pa3KH JFOLIEPHH
MOCIBHOI  Ta  MIHJIMBOI  PI3HOTO  €KOJOTO-
reorpadignoro noxomkenHs. Cepen HHX 3pa3KiB
TIOXOKEeHHsIM 3 Yikpainu 46 mt.; PO — 31; CIIIA —
18; ®panmii — 13; Apreatunn — 11; Kazaxcrany — 7;
Himeuunnn, Jluteu, Kanagwm, FOrocmasii — mo 5
3pa3kiB, Y30ekucrany, bonrapii, [lopryranii — no 4;
ITanii, Yropmman, Bemii — mo 3; [cnawnii, ExkBamopy,
Tamxukucrany, Mekcuku, Yui — o 2; pemira — 1o 1
3pasky (bpazunis, BenmukoOpuranis, [pak, Monroumis,
Aszepbaiiipkan,  Adranictan, [pysis, Amkup,
Typeuunna, Kuprwmscran, Pymynis, Ilepy, Ky0a,
Tanzanis). [Qyis Outbln  1MOKa30BOTO 300paKeHHS
CTPYKTYPHOTO aHaJli3y HACIHHEBOI MPOLYKTHBHOCTI
BUKOpHCTaHO 38 KpaIiyx 3pa3KiB JIOLEpHH (Tabiuis
1).

3akiamaHHs CEJIEKLIIMHUX PO3CaIHUKIB
npoBogwioc B 2020 p. JdiTHIM OE3MOKPHUBHUM
CTIO0COOOM CiBOM IHMPOKOPSITHO (45 cM) mis 00Ky
HAaCiHHEBOT TpoAykTHBHOCTI. Ilmomia  oGmikoBOi
JUISIHKA — 3 M? TOBTOPHICTH JiBOpa3oBa. [loiboBi
JTOCITI JDKEHHS, 00Ky, CITOCTEPEIKCHHS Ta

A significant negative effect of increased
soil acidity on fodder and seed productivity of
the studied alfalfa accessions was observed.
Some of them did not form seeds at all under
such conditions, although fodder productivity
remained sufficiently high [12]. Therefore,
increasing seed productivity remains one of the
main challenges in this crop breeding [13-15].
The potential for alfalfa seed productivity is
only partially fulfilled. This is attributed poor
pollination of flowers (usually 40-60%) and
few seeds per pod (3-4), which largely depend
on hydrothermal and soil conditions [16].

Our purpose was to evaluate the
contributions of seed productivity components
and hydrothermal profile to the potential and
real seed yields of alfalfa accessions of
different eco-geographical origins grown on
increased soil acidity in the first and second
years of sward utilization.

Methods

The study was conducted in the fields of the
Institute of Feeds and Agriculture of Podillia of
NAAS of Ukraine in 2020-2022. The soil is gray
podzolized with a salt extract pH of 5.2-5.3 and
hydrolytic acidity of 2.1-2.4 mg/eq. per 100 g of
soil.

192 collection accessions of purple and
variegated alfalfa of different eco-geographical
origins were studied: 46 accessions from Ukraine,
31 from the Russian Federation, 18 from the
USA, 13 from France, 11 from Argentina, 7 from
Kazakhstan, 5 each from Germany, Lithuania,
Canada, and Yugoslavia, 4 each from Uzbekistan,
Bulgaria, and Portugal, 3 each from Italy,
Hungary, and Sweden, 2 each from Spain,
Ecuador, Tajikistan, Mexico, and Chile, and 1
each from Brazil, Great Britain, Iraq, Mongolia,
Azerbaijan, Afghanistan, Georgia, Algeria,
Turkey, Kyrgyzstan, Romania, Peru, Cuba, and
Tanzania. Thirty-eight best alfalfa accessions
were selected for a more illustrative
representation of the structural analysis of seed
productivity (Table 1).

The breeding nurseries were set in 2020 by
summer open sowing in wide rows (45 cm) to
record seed productivity. The record plot area was
3 m?, with two replications. The field surveys,
records, observations, and measurements were
conducted according to the guidelines [17, 18].
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BUMIpPIOBaHHS TPOBOIMIIH 3TiTHO 3 PEKOMEHIAIIIMHU
[17,18].

Enementn CTPYKTypHU HaCIHHEBOT
MPOAYKTUBHOCTI BU3Ha4aJIM O€3M0CepeIHbO B MO 3a
15-20 16 1o moBHOTO 03piBaHHS MpH MOOYPiHHI 65-
70% 000iB Ha poOCIHMHAX, 3AIUILEHUX 3 TMEPILIOTO
ykocy. [licis mporo 3pazku (75-85% mo3pinux 606iB)
I AKOIITYBAJIA OSH30KOCOIO 1 IOCYIITYBaJIK Y CHOTIAX B
MONbOBUX yMOBaX. CTPYyKTypHHI aHai3 POBOIUIN
3a TaKUMH O3HAKAMH: KUIBKICTh TIPOXYKTUBHHIX
MaroHiB Ha M2, KUTbKICTh KATHI[b HA TTaroHi, JOBKHUHA
KATHUII (BiI MicIA MPUKPIMIIEHHS HIKHBOTO 600y 10
MICIISI IPUKPIIDIEHHS] OCTaHHBOTO), KITBKICTh 000IB y
KUTHL, KUTBKICTb 00epTiB 0600y, KITbKICTh HACIHUH Y
0001, Bucora pociuH Ta Maca 1000 HaciHUH.

Seed productivity components were
determined in the field 15-20 days prior to
complete maturity when 65-70% of the pods on
plants left after the first cut had turned brown.
Then the accessions (75-85% of ripened pods)
were mowed with a brush cutter and dried in
sheaves in the field. Structural analysis was
performed for the following traits: number of
productive shoots per m?, number of racemes per
shoot, raceme length (from the attachment point
of the lowest pod to the attachment point of the
last one), number of pods per raceme, number of
pod whorls, number of seeds per pod, plant
height, and thousand seed weight.

Taoauus 1. [ToxomkeHHS Kparux KONIEeKIiHHIX 3pa3KiB JIONEPHU TOCIBHOT, BHKOPUCTAHUX JIIS BiTOOpaKeHHS

€JIEMEHTIB HACIHHEBOI MPOXYKTHBHOCTI

Table 1. Origins of the best collection purple alfalfa accessions for displaying seed productivity components

. L . Howmep y HamionansHoMy Kpaina
Ha3ga a0o Gionoriunwuii cTaryc 3pa3ka / Accession’s Name or . . TTOXOI>KEHHS
Biological Status kataz0si / National / Country of
Catalogue Number .
Origin
St (Cunroxa) / Syniukha (check cultivar) UJ0700134 UA
Panocnasa / Radoslava uJ0700798 UA
Pocana / Rosana UJ0700653 UA
KM® wmicneBa popma / KMF (local form) UJ0700 886 UA
Cuns 2 / Synia 2 UJ0700 882 UA
Eneris / Elehiia UJ0700883 UA
AmnarorniiBHa / Anatoliivna uJ0700797 UA
JIroba / Liuba UJ0700595 UA
UYepnorososasi / Chernogolovaya UJ0700684 RU
Kenrornbpunmnas 191 / Zhyoltogibridnaya 191 UJ0700318 RU
Sxyrckas sxenras / Yakutskaya Zhyoltaya UJ0700720 RU
Cubupckas 8 / Sibirskaya 8 UJ0700300 RU
Apremuna / Artemida uJo700707 RU
Caparosckas 1 / Saratovskaya 1 UJ0700186 RU
Oranja / UJ0700535 UsS
Maguei /YAAH/Ne1463 / Maguei /UAAN/Ne1463 UJ0700539 UsS
WL-514 UJ0700608 UsS
WL-515 UJ0700609 UsS
Brend 919 UJ0700613 UsS
Deseret UJ0700614 US
Galaxie uJ0700827 FR
Boreale UJ0700406 FR
Cordoba uJ0700617 AR
KpacHoBomomaznckast Ne8 / Krasnovodopadskaya No 8 UJ0700329 KZ
Ziguen uJ0700716 DE
[IneBeH 6 / Pleven 6 UJ0700552 BG
Maris kabul UJ0700540 BG
Bynyunns / Buduchynia UJ0700645 BG
[Tanasa / Palava UJ0700622 BG
Depakc 58 / uJ0700715 CA
Micuesa / Mistseva UJ0700632 PT
Grilys 1 (kmon Ne3) / Grilys-1 (clone No 3) uJo700772 SE
Micuesa / Mistseva UJ0700430 BR
Micuesa / Mistseva UJ0700367 AZ
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QaxTHIHY YpO)KaliHICTh HACIHHS BU3HAYAH
Oe3mocepelHO ~ BarOBUM  METOAOM  IICJIA
OYHIIEHHSI HACIHHEBOTO Marepiaiy, a MOTeHIIHHO
MOXIJIUBY HUISIXOM MHOXEHHS CTPYKTYPHHUX
€JIEMEHTIB MiX CO0O0I0: KIJIBKICTh MPOIYyKTUBHUX
MMaroHiB Ha M2, KUIBKICTh KHUTHIF Ha IIaroHi,
KUTBKICTh 0OOIB y KHUTHUILI, KUIBKICTh HACIHUH Y
00061 (TakuM YuHOM OyJ0 BH3HAYEHO KUNBKICThH
HACiHMH Ha pociuHax 3 1 M2), Macy omHiel TuCYi
HaCiHMH Ta po3aiieHo uei 1o6ytok Ha 1000.

INigporepmiuHi yMOBH 3a pOKH IPOBENEHHS
JOCTIIKEeHb XapaKTepU3yBaucs HEOAHOPITHUMH
PO3MOALIOM OTAAIB Ta TEMIEPATYPHUM PEKIMOM
MOPIBHSHO 3 cepeaHpo0araTopigTHuMHI
3HauYeHHsIMHU (puc. 1).
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The real seed yield was measured
gravimetrically after cleaning the seed material,
while the potential yield was calculated by
multiplying the following yield components:
number of productive shoots per m?, number of
racemes per shoot, number of pods per raceme,
number of seeds per pod (thus, the number of
seeds on plants from 1 m? was estimated), and
thousand seed weight; then this product was
divided by 1,000.

The hydrothermal conditions in the study
years were characterized by uneven distribution
of precipitation and temperature profiles
compared to the long-term average values

(Fig. 1).
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Fig. 1. Precipitation and temperature in 2021-2022.

binpm  ontumansHuMH A popMyBaHHS
HACIHHEBOI MPOJYKTHBHOCTI POCIIMH  JIIOIEPHU
BusiBuBest 2022 p. 3a OCHOBHMH Tiepiof Bererarii
(TpaBeHb-Bepecens) y 2021 p. 3 onNTUMaiIbHUM Ta
HAIJTMIIKOBUM BOJIOr03a0€3MeUeHHsIM Oyl TiJIbKH
TpaBeHb Ta yepBeHb (' TK — 2,41 i 1,43 BinnosixHo),
a B HACTYITHI MICSIIi criocTepirajach NMocyxa pizHOl
intencuHocTi ('TK—-0,5, 0,87, 0,51), Xoua B 11ijioMy
3a Bech nepion BimzHaueHo I'TK Ha pisui 1,08, 1mio

2022 proved to be the more optimal year
for alfalfa seed productivity. In 2021, during the
main part of the vegetation period (May-
September), only May and June had optimal or
excessive wetting (the hydrothermal coefficient
(HTC) was 2.41 and 1.43, respectively). In the
subsequent months, there were droughts of
varying intensity (HTC - 0.5, 0.87, 0.51),
although the overall HTC for the entire period

10 ISSN 1026-9959. Plant Breeding and Seed Production. 2025. 127



BIJIMIOBiZ]a€  JIOCTaTHIM  yMOBaM  3BOJIOXKCHHS
(tabm. 2). Y 2022 p. BUABIEHO MPOTHIEKHI YMOBH:
HeBeJMKa 1ocyxa crocrepiranacsy y TpaBHi (I'TK —
0,87), a 3 uepBHSA 10 BepeCHS KIUIbKICTH OIAJiB
BIJTOBiZajla HAJUIMIIKOBIM YMOBaM 3BOJIOYKEHHS
(I'TK - 2,07, 1,34, 1,97, 2,52). B uinomy 3a 2022 p.
I'TK cranoBuB 1,74, mo BimnoBimae HagMipHOMY
3BOJIOXKCHHIO.

CraructuyHy 000pOOKY JaHUX MPOBOIIIIH 32
JIOTIOMOTOIO TIPOTPaMHOTO 3a0e3medeHHs “Agrostat”,
[IIIT “IBM SPSS Statistics” ta “Microsoft Excel”.

was 1.08, which corresponds to sufficient
wetting (Table 2). In 2022, the conditions were
opposite: there was a slight drought in May
(HTC = 0.87), while from June to September,
precipitation were considered as excessive
wetting (HTC =2.07, 1.34, 1.97, 2.52). Overall,
the HTC was 1.74 in 2022, indicating water-
logging.

Data were statistically processed in
Agrostat, IBM SPSS Statistics, and Microsoft
Excel.

Tadaunst 2. OCHOBHI 3HAYEHHS T1IPOTEPMIYHUX pecypciB 3a nepion pociimxeHs (2021-2022 pp.)
Table 2. Key values of the hydrothermal factors during the study period (2021-2022).

TpaBeHs / UYepseHs /

TToxa3uuk / May Tune

Jlumens / July

3a Bech
miepion /
Entire period

Ceprens /
August

Bepecens /
September

Cepenns
TeMIeparypa
HOBITPS
(tcep), °C/
Mean air

13,4/14,7* 19,3/20

temperature
(tmean), ° C

22,5/19,6

19,3/20,8 12,8/12,7 17,5/17,6

CymMa omajis,
MM /
Precipitation
amount, mm

100/38 83/124

35/81,6

52/127 19,4/96 289,4/466,6

Cyma
AKTHUBHHUX
TeMmeparyp
(takr>10), °C
/ Sum of
active
temperatures
(tact>10), OC

415,4/455,7 579/600

697,5/607,6

598,3/644,8 384/381 2674,2/2689,1

I'TK
CensauHoBa /
Selyaninov’s

HTC

2,41/0,83 1,43/2,07

0,50/1,34

0,87/1,97 0,51/2,52 1,08/1,74

IMpumitka * - 2021 p./2022 p.
Note * - 2021/2022.

PesyabraTi T2 00rOoBOpeHH

3a pe3yabTaraMu MPOBEIEHOTO CTPYKTYPHOTO
aHaJi3y KONEKLiMHMX 3paskiB mouepHu y 2021 p.
(mepmwmii  pik BUKOPUCTAaHHS) BHUSBICHO, MIO
KUTBKICTh MPOAYKTUBHUX MAroHiB Oyia B MeXax Biz
15 no 83 mwT./M2 mpu cepeaHboMy 3HaueHHi 46,3
mt./M2 (tabn. 3). HaliBumii 3HaueHHS 3a IIi€O
03HaKol Oynu y 3paskiB Maguei — 83 mT./mM2, y
cragnaptHoro copry Cuntoxa — 77, y copry
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Results and Discussion

The structural analysis of the alfalfa
collection accessions conducted in 2021 (first
year of usage) showed that the number of
productive shoots ranged from 15 to 83
shoots/m?, with the mean of 46.3 shoots/m?
(Table 3). The greatest numbers of productive
shoots were recorded for cvs. ‘Maguei’ (83
shoots/m?), ‘Syniukha’ (check cultivar; 77), and
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Eneriss — 69. KuUlbKicTh KUTHLL Ha ITArOHI TaKOXK
BapitoBasia B JOCUTH IIIMPOKOMY Jiara3oHi — Big 5 10
49 mT. Ha OAHOMY MAroHi Mpu cepenHboMy — 23.8.
Haii0inpury KimbKiCTh KUTHLB BUSIBIEHO y Pamyra
(UA) — 49, Intpura (UA) — 48 depakc 58 (CA) —
36. B misiomy mipu 3MEHIIIEHH] MIUTEHOCTI TArOHIB Ha
IUIONI 3pocTana iX OCBITJICHICTh Ta 3[aTHICTH JO
rikyBaHHS 3 (OpMyBaHHAM OiBIIOI KiNBKOCTI
CylBiTh. JloBxHHA KUTHUIL cTaHOBMIIA Bij 1 710 3 cM
(CMP - 1,7), ne dopmyBasiocs Bim 3 mo 11
3aB’s13aHUX 000iB (CMP — 6,3). OgaHumu 3 Kparux
3a KIJBKICTIO 000iB y CyIBITTI OyIiK 3pa3Ku: MicIieBa
UJ0700367 — 11 mt., PamocnaBa, KM® (MmicuieBa
tdopma), KpacHoBogomaackas Ne§ — mo 10 mi.,
MpUUOMYy KITBKICTH 000iB lemo 3pocrana Ha
noBmux cynBiTTsX. Kimbkicte  00epTiB 600y
cra”oBmia 1-3 mT, Ha sKi mpumnaxano Bixg 1,5 mo 6
HacinuH (Bix 1,5 1o 2 HaciauH Ha onuH 06epT 000Y).
HaiiBumi 3HaueHHs KUTHKOCTI HaCIHUH y 06001 Oyiu
3adikcoBani y 3paskiB: KymynnnHckas 6oposas — 6;
Panocnasa, KpacnoBononazackas Ne8 — 5 mt.; Cuns
2, AmnaroniiBaa, CapartoBckas 1, Oranja, Boreale,
3uryen, bynyuuns, Grilys 1 (xior Ne3) — o 4 mt.
QdakTryHa YpPOXKAWHICTH HACiHHSI 3a CepeiHIM
MDKIOMYJAIIHAM piBHEM cTaHOBWiIa 24,8 1/M2
IpH  TOTEHIIHHO MOXIMBIA 3a eleMeHTaMHu
cTpykTypu — 34,1 1/™M2. BigHOIIeHHS (aKkTHIHOTO
BpoXkaro 710 noteHmiiaoro 3a CMP cranosuio 73%,
110, Ha HaIlly AYMKY, IIOB’SI3aHO 3 BTPAaTOIO0 BPOXKAIO
HaciHHS 4epe3 oOcumaHHS 000IB Ta HACIHHS TpH
HECBO€YACHOMY 30MpaHHI (3aTsKHI JIOMI Tijx vac
30UpaHHsT CTUMYNIOIOTH MTiATHUBaHHS  000iB,
MPOPOCTAaHHS HACiHHS, a TpUBajla Cyxa Ioronua
CIpUYMHSIE PO3TPICKyBaHHS 4YacTWHH O000IB Ta
oOcHUMaHHs  HACiHHA); TaKOX JI0  BTpartu
IJIOI0CIEMEHTIB MPU3BOIUTh MEXaHIYHUN BIUIUB
MPU MiJKOIIYBaHHI TpaBOCTOK. SK cBiguarh naHi,
HaBelleHl B TaOn. 3, gopmyBaHHs Ta 30epeKeHHS
PiBHS HACIHHEBOI IPOAYKTHBHOCTI y Pi3HHX 3pa3KiB
JIOTICpHA HANPHUKIAI, y
CTaHIAPTHOTO copTy Cunroxa (hakTryHa
ypoKaifHicTh HaciHHs 30epiranacst Ha piBHI 82%,

BiJIPI3HSIIOCS:

Tomi SIK y copty PagocnaBa cranoBuna muie 49%.
Y 3HauHOi YACTMHM 3pa3KiB MPONYKTUBHICThH
30epiranacs Ha piBHI OIOJOrIYHO MOYKJIMBOIO
BpO’Ka0 ab0 HaBITh JENI0 BHUIIOMY, HAIPHUKIAI,
miciea UJ0700430 — 119%, depaxc 58 — 118,
Cuns 2 — 114% Tomo.

‘Elehiia’ (69). The number of racemes per shoot
also varied over a fairly wide range, from 5 to
49 racemes/shoot, with the mean of 23.8. The
greatest number of racemes was observed in cv.
‘Raduha’ (UA), ‘Intryha’ (UA), and ‘Feraks 58’
(CA): 49, 48, and 36, respectively. In generally,
as the shoot density per area decreased, their
illumination and branching ability increased,
leading to the formation of more inflorescences.
The raceme length ranged from 1 to 3 cm (Mean
Population Value (MPV) = 1.7), where 3 to 11
pods set (MPV = 6.3). The best accessions in
terms of number of pods per inflorescence
included ‘Mistseva’ UJ0700367 (11 pods),
‘Radoslava’, ‘KMEF’ (local form),
Krasnovodopadskaya No. 8 (10 pods each),
with  slightly more pods on longer
inflorescences. There were 1-3 pod whorls
containing 1.5 to 6 seeds (1.5 to 2 seeds per pod
whorl). The greatest numbers of seeds per pod
were recorded fpr the following accessions:
‘Kulundinskaya  Borovaya (6 seeds),
‘Radoslava’, ‘Krasnovodopadskaya No. 8 (5),
‘Synia 2°, ‘Anatoliivna’, ‘Saratovskaya 1°,
‘Oranja’, ‘Boreale’, ‘Zyhuen’, ‘Buduchynia’,
and ‘Grilys 1’ (clone No. 3) (4 pods each). The
MPYV of real seed yield was 24.8 g/m? compared
to the potential yield of 34.1 g/m? estimated
from yield components. The MPV of
real/potential yield ratio was 73%, which, in our
opinion, is attributed to seed loss because of pod
and seed shattering during untimely harvest
(prolonged rains during harvest stimulate pod
rot and seed germination, while prolonged dry
weather causes cracking of some pods and seed
shattering); fruits and seeds are also lost because
of mechanical impact during sward mowing. As
Table 3 shows, seed productivity and its stability
differed among alfalfa accessions: for example,
in the check cultivar, ‘Syniukha’, the real seed
yield was maintained at 82%, while in cv.
‘Radoslava’, it was only 49%. In many
accessions, the productivity was maintained at
biologically possible level or even slightly
higher. For example, it was 119% in ‘Mistseva’
UJ0700430, 118% in ‘Feraks 58°, 114% in
‘Synia 2, etc.
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Taoauns 3. EneMenTn cTpyKTypH HaCiHHEBOI IPOIYKTUBHOCTI KPAIIUX KOJEKIIHHUX 3pa3KiB JIOIEepHU mociBHOT y 2021 p.
Table 3. Seed productivity components in the best collection purple alfalfa accessions in 2021.

Kimpkicte Number of Jomxuna | Bucora
0bepTiB ] KUTHII, pOCTHH, YHO*, YHB**,
Hasga spaska / HPOHYKTHBP;WZ(/ R 60GiB y 606y, Ha‘gHgI_H eM. / cm. / Miooo/ r/m?/ r/m?/ YH® /
Accession name aroHis, IIT./M maromi, wr. / | KT, . / — y booy, Raceme Plant W00 RSY*, BSY**, VHB, %
p ZOdlic/tgf racemes/shoot | pods/raceme pod IST// d length, height, g/m’ g/m’
shoots whorls | Seeds/po cm cm
1 2 3 4 5 6 7 8 9 10 11 12
St (Cuntoxa) /
Syniukha (check 77 13 9 2.5 3 1.5 100 1.8 39.9 48.6 82
cultivar)
Panmocnasa / Radoslava 49 15 10 2.1 5 2.5 102 1.7 309 62.5 49
Pocana / Rosana 52 30 7 2.5 3 1.5 81 1.6 35.2 524 67
KM® wmicnieBa hopma /

KMF (local form) 62 15 10 2 3 1.5 87 1.8 53.6 50.2 107
Cuns 2 / Synia 2 47 34 5 2.5 4 1.5 85 1.8 65.5 57.5 114
Eneris / Elehiia 69 20 6 2 3 1.5 98 1.9 40.7 47.2 86

Anatoniiera / 48 35 3 1.5 4 2.5 112 1.9 419 383 109
Anatoliivna
JIro0a / Liuba 49 28 5 2.5 3 1.9 81 1.9 34.7 39.1 89
Heproronosas / 44 28 5 2 3 1.1 82 1.8 30.3 333 91
Chernogolovaya
Kenrornbpunnas 191 /
Zhyoltogibridnaya 191 39 31 5 1.5 3 2 95 1.6 31.9 29 110
SIkyTcKast sxenras /
Yakutskaya Zhyoltaya 50 27 6 1.5 3 2 85 1.7 41.3 41.3 100
Cnbuperas 8 / 45 26 5 2.1 3 1.2 79 1.8 34.8 31.6 110
Sibirskaya 8
Apremuna / Artemida 46 20 8 1.5 2 1.7 86 2 32 29.4 109
Caparoscras 1 / 42 29 4 2 4 1.9 78 1.7 36.5 33.1 110
Saratovskaya 1
Oranja / 58 15 9 2 4 2.5 82 1.6 424 50.1 85

Maguei /YAAH/Ne1463 /

Maguei /UAAN/Ne1463 83 18 7 2 3 1.5 71 1.7 32.5 53.3 61
WL-514 62 20 8 1.5 3 1.5 88 1.7 32.1 50.6 63
WL-515 52 17 8 2 3 2 90 1.9 34.1 40.3 85

Brend 919 60 29 3 2 3 1.5 81 2 354 31.3 113
Deseret 58 23 5 2 3 1.7 78 1.8 374 36 104




LTI "STOT "uononpoid peds pue Surpaarg Jueld ‘6566-9701 NSSI

14!

TIPOJIOBKCHHSI TAOJIHII 3

1 2 3 4 5 6 7 8 9 10 11 12
Galaxie 60 28 7 2 2 1.6 99 2 524 47 111
Boreale 47 22 7 2 4 1.2 81 1.9 33.6 55 61
Cordoba 44 30 7 2 2 2 90 2 38.5 37 104
KpacnoBogonanckas
Ne8 /
Krasnovodopadskaya 45 12 10 2 5 2.5 82 1.8 47.4 48.6 98
No 8
Ziguen 48 15 8 2.5 4 1.6 70 1.7 44.7 39.2 114
ITnesen 6 / Pleven 6 44 25 8 2 3 1.1 83 1.8 54.1 47.5 114
Maris kabul 52 20 8 2 3 1.5 91 1.8 51.7 44.9 115
bynymns / 52 16 9 2 4 1.5 83 1.6 415 47.9 87
Buduchynia
[Manasa / Palava 33 35 6 2.5 3 1.5 87 1.8 35.9 374 96
Depake 58 / 50 36 8 2 2 1.5 78 1.9 64.4 54.7 118
Micuesa UJ0700632 /
Mistseva UJ0700632 62 20 5 1.5 3 1.5 88 1.6 32.5 29.8 109
Grilys 1 (knon Ne3) /
Grilys-1 (clone No 3) 45 23 7 2 4 1.2 65 1.8 55.6 52.2 107
Micuesa UJ0700430 /
Mistseva UJ0700430 47 25 6 2 3 2 98 2 50.3 423 119
Micuesa UJ0700367 /
Mistseva UJ0700367 47 17 11 1.5 3 1.7 93 1.8 31.5 47.5 66
HIP 0,05 / LSD 0,05 2.64 1.31 0.32 0.1 0.15 0.09 4.42 0.1 1.42 1.94 -
CMP / MPV*** 46.3 23.8 6.3 1.8 2.9 1.7 83.4 2 24.85 34.1 73

Hpumitkn: YHO* - YpoxaitHicts HaciHHS Qaktrnara, YHB** - ypoxaitHicTs HaciHHS Oiomoriuaa, CMP*** - cepenniit MbKIOMYALIHHIA PiBEHB.

Note: RSY* - Real Seed Yield, BSY** - Biological Seed Yield, MPV*** - Mean Population Value.




s Ginbi HAOUHOTO BinOOpaskeHHS BILUIUBY
€JIeMEHTIB  HACIHHEBOI  MPOAYKTHBHOCTI  Ha
Oionoriuny Ta ()aKTUYHY YpPOKAHHICTH HACiHHA
JONEpHU Ha (POHI MIABUINEHOT KHUCIOTHOCTI
IPYHTYy pO3paxoByBalli KoedillieHTH MapHOI
KOPEJISIii MiJK IMMH O3HAaKaMu (Tadi. 4)

To more clearly illustrate the contributions
of seed productivity components to the
biological and real seed yields of alfalfa grown
on increased soil acidity, pair correlation
coefficients were calculated between these traits
(Table 4).

Tadauns 4. KoedinieHTH Kopensnii MiX eleMeHTaM1 CTPYKTypH HaciHHEBOT MPOAYKTHBHOCTI y KOJEKLIHHUX
3paskiB JtoriepHu nocisuoi 2021 p.
Table 4. Correlation coefficients between seed productivity components in the purple alfalfa collection accessions,

2021.
K-t
K-1p
K-1p KUTHLb . K-1p K-1p
JorxuHa | 0600iBYy . . Bucora
MPOAYKTHBHUX Ha . | obepTiB | HaciHMH
. . KUTHIL, | KATHII, . pocuH,
3naueHns / HarOleB’ Traros, cMm. / wrT. / 000y, y 006i, cMm. / M1000 /
Value /v wr /- Raceme | Number wrr / wr/ Plant Wiooo
Number of Number Number | Number .
. length, of pods height,
productive of of pod | ofseeds
shoots/m? racemes om pet whorls | per pod om
raceme
per shoot
K-1p
MIPOIYKTUBHUX
MAaroHis, MmT./M>
/ Number of )
productive
shoots/m?
K-1b kuTHLE HA
Maroxi, mr. /
Number of -0,20 -
racemes per
shoot
JloBxxuHa
KHUTHII, CM. /
Raceme length, 0,02 0,14 i
cm
K-1b 600iB y
KHUTHII, 1T, / %
Number of pods 0,04 0,34 0,22 )
per raceme
K-1b 06epriB
000y, wr / 0,07 -0,04 0,16 0,02 -
Number of pod ’ ’ ’ ’
whorls
K-T1b HaciHWH y
6001, 1T /
Number of 0,05 -0,21 0,12 0,01 0,33* -
seeds per pod
Bucora
pociuH, cM. / 0,19 0,11 0,18 0,13 0 0,05 -
Plant height, cm
Miooo / Wiooo 0 0,13 0,03 -0,02 -0,07 -0,07 0,07 -
YH® /RSY 0,41%* 0,03 0,02 0,18 0,19 0,35* 0,12 0,13
YHB / BSY 0,40%* 0,18 0,08 0,37* 0,25 0,59* 0,25 0,16
IIpmmitka: * - Biporigno mpu p < 0.05.
Note: * - significant at p < 0.05.
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3a pesynpraramu 2021 poky icTOTHOTO
BIUTMBY Ha QOpMyBaHHS BpOXKal0 HACIHHA (K
010JIOTIYHOTO TaK i (AaKTHYHOTO) HE BHBJICHO 3a
O3HAaKaMHM: «KUIbKICTb KUTHLb Ha maroHi» (r YH®
= 0,03; r YHb =0,18); «mopxwnna xkutumi» (0,02;
0,08); «ximpkicTh 00eptTiB 600y» (0,19; 0,25);
«maca 1000 macimma» (0,13; 0,16) Ta «BHCOTa
pociu» (r YH® =0,12; r YHB =0,25). Bussieno
CepenHii piBeHb 3B’ A3KY KITBKOCTI MPOAYKTUBHHIX
MaroHiB 3 po3paxoBaHow ypoxainictio (r YHbB
=0,40) ta paxruanoro (r YH® = 0,41). Jlemo ixmi
naHi OyIIo OTpUMaHO 332 O3HAKaMH «KIJTbKICTh 000iB
y kutuni» (r YH® = 0,18; r YHb =0,37) Ta
«KITBKiCcTh HACIHUH y 6061» (r YH® = 0,35; r YHb
=0,59). MeHui 3HaueHHs BIUIMBY JaHUX O3HaK Ha
(dakTU4Hy ypOXKaiHICTh HACIHHS TOPIBHSIHO 3
010JIOTIYHOO CBITYUTH NP0 BTPATH IHUX EJIEMEHTIB
MPOAYKTUBHOCTI B TIEPiOJ BiJl MPOBEJCHHS aHANI3Y
OloJioriyHOi BpPOXKAHWHOCTI 1O JKHHMB. Takok CIIij
BII3HAYUTHA CepenHiii  HeTaTWBHUU BIUIAB
«KIJIBKOCT] KUTHLI Ha ITaroHI» Ha «KUJIBKICTH 0001B
y kutumi» (i3 301IbIICHHAM KITBKOCTI KHUTHIb
KUTBKICTh 3aB’s3aHUX 000IB y HUX 3MEHIITyBalacs
—r = - 0,34) Ta cepeaHili MO3UTUBHUU MiX
«KINBKICTIO 00epTiB 600y» Ta «KiNBKICTh HACIHUH
y 606i» - r =0,33.

Ha npyruit (2022 p.) pik BHKOPHUCTaHHS
HACIHHEBOTO TPAaBOCTOI KOJEKI[IMHHUX 3pa3KiB
JOLEPHHU BUSIBJICHO, IO YaCTHHA 3Pa3KiB CYTTEBO
3MEHIITyBaja (OPMyBaHHS KUIbKOCTI MPOJAYKTUBHUX
naroniB (Crapmaptauii copr Cunioxa, KM®
Micnesa ¢opma, Micuesa UJ0700632) nopiBHSHO 3
MEepIIMM POKOM BHKOPHUCTaHHS, 1HIII 30epiranm ix
kinbkicth (Pamocnasa, Enerist, Apremuna, Oranja)
a6o mimumryBamu 1 (Pocana, Yepnoromosasd,
Cubupckas 8, Brend 919) (Tabx. 5). Xoua B mijomy
3a CMP nana o3Haka 30epiraiacs Ha piBHi 46,9
mt./M2 (y 2021 p. — 46,3 mt./m2). [logiOHi 3MmiHU
MOJKHA OYyJI0 CIIOCTEpIraTH 1 3a 03HAKOI «KIIBKICTh
KATUIF Ha TmaroHi». Tak, 3MeHmyBamacs iXx
KUTBKiCTh y 3pa3kiB XKentoruopumuas 191 (2021p. -
31, 2022 p. — 17) Ta Depakc 58 (36, 25);
3ajMIIanacs HE3MiHHOIO Yy 3pasKiB  craHzapt
Cunroxa (13, 14), Pagocmasa (15, 18), KM®
micieBa ¢dopma (15, 12), Jlroba (28, 25);
nigsuiyBanacs y 3paskis Cuns 2 (34, 40), Eneris
(20, 32), Grilys 1 (xmom Ne3) (23, 32). CMP
3meHmuBes 3 23,8 y 2021p. go 22,2 y 2022 p. Cruig
BiJI3HAYMTH, 10 HA APYTHH PiK BAKOPUCTAHHS JEII0
30inbIIMIAchk JOBXKUHA CynBiTh 10 1,9 cm 32 CMP
(y 2021 p. — 1,7 cm).

Based on the results from 2021, the traits
that did not contribute significantly to either
biological or real seed yield included number of
racemes per shoot (rRSY = 0.03; rBSY = 0.18),
raceme length (0.02; 0.08), number of pod
whorls (0.19; 0.25), thousand seed weight (0.13;
0.16), and plant height (0.12; 0.25). The was a
medium correlation between the number of
productive shoots and estimated yield (rBSY =
0.40) and between the number of productive
shoots and real yield (rRSY = 0.41). Slightly
different values were obtained for the traits of
"number of pods per raceme" (rRSY = 0.18;
rBSY = 0.37) and "number of seeds per pod"
(rRSY = 0.35; rBSY = 0.59). The lower values
of these traits’ contributions on real seed yield
compared to biological one indicate that these
productivity components were lost during the
period from biological yield analysis to harvest.
It should also be noted that there was a medium
negative correlation between the number of
racemes per shoot and number of pods per
raceme (the more racemes were formed, the
fewer pods set in them —r =-0.34) and a medium
positive correlation between number of pod
whorls and number of seeds per pod (r = 0.33).

In the second year (2022) of utilizing the
seed sward of the alfalfa collection accessions,
we found that some accessions had significantly
fewer productive shoots (check cultivar
‘Syniukha’, ‘KMF’ (local form), ‘Mistseva’
UJ0700632) compared to the first year of use.
Others maintained their number (‘Radoslava’,
‘Elehiia’, ‘Artemida’, ‘Oranja’) or increased it
(‘Rosana’, ‘Chernogolovaya’, ‘Sibirskaya §’,
‘Brend 919°) (Table 5). Nevertheless, the MPV
of this trait was still 46.9 shoots/m?> (46.3
shoots/m* in 2021). Similar changes were
observed for the number of racemes per shoot.
For example, their number decreased in
‘Zhyoltogibridnaya 191° (2021 - 31, 2022 - 17)
and ‘Feraks 58’ (36, 25); remained unchanged in
the check cultivar, ‘Syniukha’, (13, 14),
‘Radoslava’ (15, 18), ‘KMF’ (local form) (15,
12), ‘Liuba’ (28, 25); and increased in ‘Synia 2’
(34, 40), ‘Elehiia’ (20, 32), ‘Grilys 1’ (clone No.
3) (23, 32). The MPV decreased from 23.8 in
2021 to 22.2 in 2022. It should be noted that in
the second year of use, the raceme became
slightly longer (MPV = 1.9 cm) (compared to 1.7
cm in 2021).
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Taoauuns 5. EneMenTn cTpyKTypH HaCiHHEBOI POMYKTUBHOCTI KPAITHX KONEKIIHHIX 3pa3KiB JOIEpHH MOCiBHOI y 2022 p.
Table 5. Seed productivity components in the best collection purple alfalfa accessions in 2022.

Kimpkicte Number of Jomxuna | Bucora
0bepTiB ] KUTHII, pOCTHH, YHQD;", YHE*/*,
HasBa‘3pa3Ka / HPOHYKTHBP;WZ(/ KITHIb Ha 606iB y 606y, Ha‘gHgI_H cm. / cM. / Miooo/ /m? /m? YH® /
Accession name Harom(]ls, IIT./M naromi, wr./ | xwmaui, mr /| mr/ y 00 /1, Raceme Plant Wi000 RSY*, BSY**, VHB, %
ps ioooliz/tgf racemes/shoot | pods/raceme pod seelgg/ od length, height, g/m’ g/m’
whorls P cm cm
1 2 3 4 5 6 7 8 9 10 11 12
St (Cuntoxa) /
Syniukha (check 39 14 14 2,5 3 2,5 106 2 28,1 45,9 61
cultivar)
Panmocnasa / Radoslava 50 18 10 2 3 2 98 2 32,3 54 60
Pocana / Rosana 64 24 9 1,5 2 2 102 1,9 38,7 52,5 74
KM® wmicneBa hopma /

KMF (local form) 46 12 13 1,5 4 2 94 1,8 40,6 51,7 78
Cuns 2 / Synia 2 50 40 5 2 3 1,5 72 1,8 52,6 54 97
Eneris / Elehiia 71 32 8 1,5 2 2,2 98 1,8 72,9 65,4 111

AnatoniiHa / 54 26 7 1,5 3 2 86 2 49,6 59 84
Anatoliivna
JTro6a / Liuba 51 25 6 2 3 2.1 86 1,9 31,3 43,6 72
Heproronoas / 7 29 8 1,5 2 1,5 88 1,7 32,8 56,8 58
Chernogolovaya
Kenrorubpunnas 191/
Zhyoltogibridnaya 191 45 17 10 2 4 2,1 84 1,7 44.6 52 86
SIkyTckast sxenras /
Yakutskaya Zhyoltaya 49 28 6 1,5 2 2,2 100 1,6 32,1 26,3 122
Cubupcras 8 / 77 25 4 1,5 3 1,5 81 1,9 51,1 43,9 116
Sibirskaya 8
Apremuna / Artemida 45 20 7 2 4 1,5 92 2 55,7 50,4 111
Caparoscra 1 / 52 25 10 2 2 1,5 88 1.8 55 46,8 118
Saratovskaya 1
Oranja / 57 12 15 1,5 3 2 101 1,6 31,3 49,2 64
Maguei /YAAH/Ne1463 /
Maguei /UAAN/Ne1463 49 24 6 2 4 2 85 1,7 31,8 48 66
WL-515 48 26 5 1,5 3 2 89 1,8 37,9 33,7 112
Brend 919 72 28 8 1,5 2 1,5 102 1,7 60 54,8 109
Deseret 54 18 9 2 3 1,5 88 1,9 47,4 49,9 95




LTI *STOT 'uononpoid paag pue Surpaaig Jue(d ‘6566-9201 NSSI

81

MIPOJOBXKCHHS TAOJIHUII 5

1 2 3 4 5 6 7 8 9 10 11 12
Galaxie 59 27 6 2 3 1,3 102 2 69,2 573 121
Boreale 44 28 8 1,5 3 2,2 85 2 35 59,1 59
Cordoba 49 28 8 2 2 2,2 101 1,8 42,6 39,5 108
KpacnoBogonanckas
Ne& /
Krasnovodopadskaya 48 20 8 1,5 2 2 86 2 36,9 30,7 120
No 8
Ziguen 48 21 7 2 4 1,8 92 1,7 51,7 48 108
IInesen 6 / Pleven 6 52 24 6 2 3 1,8 86 1,9 473 42,7 111
Maris kabul 66 20 9 1,5 2 2 84 1,8 353 42,8 82
bynyumns / 44 21 8 1,5 4 2 77 1.8 31 53,2 58
Buduchynia
ITanasa / Palava 41 28 6 1,5 2 2,2 89 2,1 33,1 28,9 114
Depakc 58 / 59 25 6 2 3 2,1 95 2 51,9 53,1 98
Micuesa UJ0700632 /
Mistseva UJ0700632 54 20 5 2 5 2 82 1,8 51,6 48,6 106
Grilys 1 (knon Ne3) /
Grilys-1 (clone No 3) 61 32 8 1,5 2 2 87 1,8 63,6 56,2 113
Micuesa UJ0700430 /
Mistseva UJ0700430 49 23 6 2 3 2,5 96 2 41,1 40,6 101
Micuesa UJ0700367 /
Mistseva UJ0700367 43 31 6 2 2 1,2 93 2 33,4 32 104
HIP 0,05 / LSD 0,05 2,35 1,22 0,41 0,09 0,15 0,10 4,99 0,11 1,71 2,06 -
CMP / MPV*** 46,9 222 7.8 1,7 2.9 1,9 88,9 1,9 29.4 40,9 67

Hpumitkn: YHO* - YpoxaitHicts HaciHHS Qaktrnara, YHB** - ypoxaitHicTs HaciHHS Oionmoridna, CMP*** - cepenniit MbKNOMYIAIHHIHA PiBEHB.

Note: RSY* - Real Seed Yield, BSY** - Biological Seed Yield, MPV*** - Mean Population Value.




OnHIEI0 03HAKOIO, SIKa 3a3Hajia HaMOlJIbIINX
3MiH, Oyma «KilnbKicTb 000iB y KuTHLi». BoHa
3pociaa 3a CMP 3 6,3 mit. y 2021 p. go 7,8 y 2022
p., 30Kpema 30iJbIICHHS BHSIBICHO Y COPTIB
Cuntoxa (3 9 no 14), XKenrorubpuanas 191 (5, 10)
Ta iHmi. Ha Hamy mymKy, me moB’s3aHO 3 A€o
KpamuMu yMoBaMu 3amuieHHs y 2022 p., konu B
repiox UBITIHHA (TpaBEHb-UYEPBEHH) BHITAIAIIO
MEHIIIe OmaiB, 0 3a0e3MeYyBajo0 PO3MHOKEHHS
JUKUX KOMax 3alliIOBavdiB Ta BHUKOHAHHS IXHIX
¢byHKIid Ha pocnuHax. Pemra o3HaK exeMeHTIB
CTPYKTYpPH HAaciHHEBOI MPOAYKTUBHOCTi, IO
BHBYAIIUCS, 32 POKAMH BiJpi3HSUIMCS HEICTOTHO:
«KITBKiCTh 00epTiB 000y» 2021 p. — 1,8, 2022 p. —
1,7; «xinmpkicTh HaciHMH y 000i» - 2.9; «Bucora
pocnuny» - 83,4 1 88,9 cM; «maca 1000 HaciHUHY -
21 1,9. IIpore, sIKIIO pO3MIIAAaTH OKPEMi COPTH, TO
JIeKonu 3MiHM OynM JOCTaTHRO  BEIUKHMH.
Hampuknan, 3pa3ok ApremMupa:  «KUIBKICTh
HaciHuH y 6006i» 2 (2021 p.) 14 (2022 p.) Tomio.

®dakTryHa ypoxkaiHicTh HaciHHA 3a CMP y
2022 p. (29,4 v/m2) BusBunacs Bumoro Hix y 2021
p. (24,35 r/m2), Gionmoriuna tak camo: 40,9 y 2022
p- 1 34,1 v/m2 y 2021 p. JlocTaTHRO0 BUCOKI PiBHI
HACIHHEBOI MPOTYKTUBHOCTI BUSBICHO Y 3pa3KiB:
Enerist — 72,9 r/m2, Galaxie — 69,2, Grilys 1 (xioH
Ne3) — 63,6, Brend 919 — 60,0, Apremuna — 55,7,
Caparosckas-1 — 55,0, Cuns 2 — 52,6, ®epaxc 58
- 51,9, Ziugen — 51,7, Cubupckas 8 — 51,1 tormo.
[Ipote BimHoOmeHHS (AKTHUHOI ypOXKaiHOCTI 10
OiomoriuHoi 3Menmmnocs 3 73 % (2021 p.) no 67 %
(2022 p.). SIxmio po3rianaTy 3pa3ku 3a pOKaMu, TO
TeK MOXHA CIOCTepiraTd HEOJHOPIAHI JaHi,
YacTMHA 3MEHIIYBalld CBill piBEeHb HACIHHEBOI
MPOAYKTUBHOCTI Ha APYrui (OiLIbII ONTHMAbHUN
3a ymMoBaMH) pik BukopucranHs: Cunioxa (39,9
r/m2 128,1), KM® wmicuesa dopma (53,6 1 40,6); y
NESKMX BHSBICHO BIJIHOCHO CTalli 3HAYCHHS:
Panocnasa (30,9 i 32,3), Jlwob6a (34,7 i 31,1); y
YacTHHU TmomiueHe 3poctanHs: Emeris (40,7 i
72,9), Brend 919 (35,4 1 60 r/m2).

3a xoedimieHTaMu KOpeysIii MmomioHO 10
MEPILOTO POKY BUKOPUCTAHHSI HE BUSIBJICHO BIIUBY
HA HACIHHEBY IMPOJYKTHUBHICTh O3HAK «JIOBXKHHA
kutuii» (r YH® = 0,08; r YHbB =0,19), «xinbkicth
o0epTtie 000y» (r YH® = 0,09; r YHb =0,21),
«Bucota pocaum» (r YH® = 0,0,27; r YHbB =0,26)
ta «maca 1000 maciaune» (r YH® = 0,06; r YHbB
=0,10) (tabn. 6). Takox cmocTepiraBcs
AQHAJIOTIYHWH 3B'SI30K KIIBKOCTI TMPOJYKTUBHUX
naroHiB 3  (QaxktuyHor0 Ta  GiOJOTiYHOIO
ypoxaitnictio (r YH® = 0,50; r YHb =0,44) i
KibKicTio 600iB y kutnii (r YH® = 0,01; r YHB
=0,35). BusBineHo pi3ke 3MCHIICHHS BIUTUBY
KinbpKocTi HaciHuH y 6001 (r YH® = -0,04; r YHB
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The trait that underwent the most significant
changes was the number of pods per raceme. Its
MPV increased from 6.3 pods in 2021 to 7.8 pods
in 2022; specifically it was noted for cvs.
‘Syniukha’ (from 9 to 14), ‘Zhyoltogibridnaya
191° (5, 10), and others. In our opinion, this is
related to somewhat better pollination conditions
in 2022, when less precipitation fell during the
flowering period (May-June), which facilitated the
reproduction of wild insect pollinators and their
functioning on the plants. The remaining studied
seed productivity components did not differ
significantly between years: the number of pod
whorls was 1.8 in 2021 and 1.7 in 2022; the
number of seeds per pod was 2.9; the plant height
was 83.4 and 88.9 cm, respectively; the thousand
seed weight was 2 and 1.9 g, respectively.
However, when considering individual cultivars,
the changes were sometimes quite large. For
example, in ‘Artemida’, the number of seeds per
pod was 2 in 2021 and 4 in 2022, etc.

MPV of the real seed yield was higher in
2022 (29.4 g/m?) than in 2021 (24.35 g/m?), and so
was MPV of the biological yield: 40.9 g/m? in 2022
and 34.1 g/m? in 2021. Sufficiently high of seed
productivity was seen in the following accessions:
‘Elehiia’ yielded 72.9 g/m?, ‘Galaxie’ — 69.2,
‘Grilys 1’ (clone No. 3) — 63.6, ‘Brend 919’ — 60.0,
‘Artemida’ — 55.7, ‘Saratovskaya 1’ — 55.0, ‘Synia
2> — 52.6, ‘Feraks 58 — 51.9, ‘Ziugen’ — 51.7,
‘Sibirskaya 8 — 51.1, etc. However, the
real/biological yield ratio decreased from 73%
(2021) to 67% (2022). When considering
accessions by year, we also observed
heterogeneous data: some accessions reduced their
seed productivity in the second (with more optimal
conditions) year of use: ‘Syniukha’ (39.9 and 28.1
g/m?), ‘KMF’ (local form) (53.6 and 40.6); some
showed relatively stable values: ‘Radoslava’ (30.9
and 32.3 g/m?), ‘Liuba’ (34.7 and 31.1); and some
showed an increase: ‘Elehiia’ (40.7 and 72.9 g/m?),
‘Brend 919’ (35.4 and 60).

As to correlation coefficients, like in the first
year of use, the traits that did not contribute to seed
productivity were raceme length (rRSY = 0.08;
rBSY =0.19), number of pod whorls (rRSY = 0.09;
rBSY = 0.21), plant height (rRSY = 0.27; rBSY =
0.26), and thousand seed weight (rRSY = 0.06;
rBSY = 0.10) (Table 6). There were similar
relationships between the number of productive
shoots and both real and biological yields (rRSY =
0.50; rBSY = 0.44) and between the number of
pods per raceme and real and biological yields
(rRSY = 0.01; rBSY = 0.35). A sharp decrease in
the contribution of the number of seeds per pod
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=0,34), o

OB’ I3aHO

HacaMIiepeq 3

IHTEHCUBHUMHU OMaJlaMd B TIEPiOA TMPOBEICHHS
CTpyKTypHOTO aHamizy Ta BiacHe xHUB (['TK y

cepri 2022 p. — 1,97 Ta BepecHi —

2,52), o

CTBOPIOBAJIO YMOBH ISl TIPOPOCTAHHS HACiHHA B
0600ax. HaromicTh cmocTepiragoch 3poCTaHHS
Koe(irieHTa KOpeNsIIii 3a O3HAKOK «KIIBKICTh
KuTHLG Ha maroHi» r YH® = 0,33; r YHB =0,32,
toni sik y 2021 p. Bin craHoBuB r YH® = 0,03; r

YHB =0,18.

Taonauus 6. KoedimienTn xopensmii MiXk elTeMeHTaMt CTPYKTYpH HACIHHEBOI TPOXYKTHBHOCTI Y KOJEKIITHIX

3pasKiB JrOIiepHH mociBHOiI 2022 p.
Table 6. Correlation coefficients between seed productivity components in the purple alfalfa collection accessions,

was observed (rRSY = -0.04; rBSY = 0.34). This
is primarily associated with intense precipitation
during the structural analysis and harvest periods
(HTC in August 2022 — 1.97 and September —
2.52), which created conditions for seeds to
germinate within the pods. In contrast, there was
an increase in the correlation coefficient for the
"number of racemes per shoot" trait (rRSY = 0.33;
rBSY = 0.32 vs. rRSY = 0.03; rBSY = 0.18

in 2021).

2022.
K-1p
Kem K-t JloxuHa | 600iB y K_Tb‘ K_.Tb Bucora
MPOAYKTUBHHX . ? | o0epTiB | HACIHUH
. KATHIb HA | KHTHIN, | KHATHII, . POCITHH,
[aroHis., . 600y, y 600i,
) HIaroHi, T cM. / wmT. / oM. / M1000 /
3navenns / Value mr./m* / it / it /
/. Number | Raceme | Number Plant Wiooo
Number of Number | Number .
. of racemes length, of pods height,
productive of pod | of seeds
N per shoot cm per cm
shoots/m whorls | per pod
raceme
K-1p
MPOJAYKTHBHUX
MaroHis, mT./M?> / i
Number of
productive
shoots/m?
K-16 xuTHIp Ha
Marosi, mr. /
Number of 0,12 i
racemes per shoot
JlomxuHa KUTHIII,
cM. / Raceme -0,06 -0,04 -
length, cm
K-1b 600iB y
KUTHII, T. /
Number of pods 0,10 -0.26 0,19 )
per raceme
K-T1b 06epriB
600y, T /
Number of pod -0,01 0 0,05 -0,01 -
whorls
K-Tb HaciHuH y
6001, mT /
Number of seeds -0,24 -0,26 0,15 -0,09 0,28 -
per pod
Bucora pocnus,
cm. / Plant height, 0,26 0,09 0,23 0,26 -0,02 -0,16 -
cm
Miooo / Wiooo -0,05 0,01 0,13 -0,06 0,07 0,02 0,02 -
YH® / RSY 0,50* 0,33* 0,08 0,01 0,09 -0,04 0,27 0,06
YHB / BSY 0,44* 0,32%* 0,19 0,33* 0,21 0,34* 0,26 0,10

[pumitka: * - BiporizHo npu p < 0.05.

Note: * - significant at p < 0.05.
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TakuM  YMHOM, 3aBYaCHO  MPOBEACHUI
CTPYKTYpHHMH  aHami3  JO3BOJSIE  BHU3HAYUTH
MOTEHIIHHUN piBEHb HACIHHEBOI MPOMYKTUBHOCTI Ta
BIUTHB OKpeMHX ii enemenrtis [19]. Moro 3nificrenns
B IEpioj] JKHHUB BiJOOpakaTMe HE TOTCHIIHHY
OlomoriuHy ypokailHICTh (OCKIIBKH BXKE JIesika
YacTHHA IUIONOCTEMEHTIB Oyle BTpaueHa), a BiKe
(akTHuHY, 1 7O TOTO X CYIPOBOKYBaTUMETHCS
JOJATKOBUMH BTparaMu TIpH OOCHTIaHHI, IO |
MiATBEPPKSHO HAIIIMMU JIOCTIDKeHHAMU. Ha Bigminy
Bi KOpMOBOI, Ha (OpPMyBaHHS  HACIHHEBOI
MPOAYKTUBHOCTI OUTBII ICTOTHWH BIUIMB MAalOTh
BiZICYTHICTb iHTEHCHBHHX OMaiB y Tepio]] IBITIHHSI-
MOYaTKy 3aB’si3yBaHHA 000iB Ta >kHUB (Oakano I TK
=<(,8), HasABHICTH B JOCTATHIM KUIBKOCTI KOMax
3aIMITIOBadiB, a TAaKOK MOXJINBO, ONTHMAJIBHA
peaKilis IPYHTOBOTO PO3UMHY Ta 3a0e3MeueHICTh
POCIIMH OKpPEMUMH €JIeMEHTAMH >KUBIICHHS (30KpeMa
MiKpoeneMeHTamu).  ToMy — TIOmIyK  IIDISIXIB
MaKCHMMAJILHOI peatizallii HaCIHHEBOTO IMOTCHITIATY
JONEPHH ¥ HaJaNi 3aJIMIIATUMETHCS aKTyallbHUM 1
notpeOye TPOBEACHHS JONATKOBUX JIOCHIIKCHB,
30KpeMa 13 TIOIIYKYy ONTHMAJIFHOTO BHXIiIHOTO
Marepiany (3pas3KiB JIOIEPHH 3 TOCTATHRO BUCOKHUM
pIBHEM 3aIluIeHHS KBITOK Ta 3aB’s3yBaHHS HACIHHS
Ta HABMAKM HU3BKUMH DIBHAMH OOCHIIAaHHA Ta
NPOPOCTaHHA HACiHHA Ha pOCIMHAX Ta IIpU
MeXaHiYHOMY BIUIMBI), Lle M03BONMTEL MiABHUIIMTH
peamizamiro  0iONOTiYHOI  TPOAYKTHUBHOCTI Y
¢axruuHiii 3 65-75 % 1o 85-90 %.

BucHoBkn

BusiBneHo iCTOTHMII BIUIMB TiIPOTEPMIYHUX
pecypciB  Ha piBeHb (HOPMYBaHHS HACIHHEBOT
MIPOAYKTUBHOCTI Ha (POHI TABUIIEHOI KHUCIOTHOCTI
IpyHTYy (HEBENWKiI Ta CepefHi ITOCYyXH B Tepiof
UBITIHHA Ta 30MpaHHS BPOXKAO IMiABHUIIYIOTH HOTO
piBEeHb, a ONAJM — HABIAKH 3HIKYIOTH). 3 METOIO
CKOPOYEHHS 4Yacy Ha TIIPOBEACHHS CTPYKTYPHOTO
aHaN3y JOCTaTHHO BUKOPHUCTOBYBAaTH O3HAKH 3
HaOLIBII ICTOTHO BHPQKEHUM BIUIMBOM: KLIBKICTh
MTPOAYKTUBHUX ITarOHIB, KUIbKICTh KUTHIIb HA MATOHi,
KiUIbKiCTh 000IB y KHTHII Ta KUIBKICTh HACIHHH Y
000i. [loganbmoro BuBUEHHS NOTPeOy€e MUTAHHSA
MiHiMi3alii BTpaT HaciHHS dYepe3 TIE€HETHYHi,
0i0JIOT1YHI Ta MEXaHI4YH1 YNHHUKH.
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Thus, a timely conducted structural
analysis allows for the determination of
potential seed productivity and contributions of
its individual components [19]. In-harvest
analysis will reflect not potential biological
yield (since some fruits or seeds will have been
already lost) but real yield, which will also be
lower  because of  shattering-attributed
additional losses, as we confirmed in this study.
Unlike fodder productivity, seed productivity is
more significantly influenced by the absence of
intensive precipitation during anthesis, early
pod setting, and harvest (preferably HTC <0.8),
sufficient quantities of pollinating insects, and
potentially optimal soil solution reaction and
nutrient supply to plants  (especially
micronutrients). Therefore, finding ways to
maximize alfalfa's seed potential will remain
relevant and requires further research,
particularly in identifying optimal initial
materials (alfalfa accessions with sufficiently
high levels of flower pollination and seed
setting, and conversely, low levels of seed
shattering and germination on plants and under
mechanical impact). This will allow for
increased conversion of biological productivity
into real actual yield — from 65-75% to 85-90%.

Conclusions

Significant effects of hydrothermal factors
on the seed productivity on increased soil acidity
have been noted (minor and moderate droughts
during anthesis and harvest increase it, while
precipitation, conversely, decreases). To reduce
the time required for structural analysis, it is
advisable to use traits that make the greatest
contributions to seed productivity: number of
productive shoots, number of racemes per shoot,
number of pods per raceme, and number of seeds
per pod. Further studies are needed on
minimizing seed losses caused by genetic,
biological, and mechanical factors.
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