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Pedepar: IIpoBeneHo OLIHKY IIECTH COPTIB JIIOUEPHU Y EKOJOTIYHOMY COPTOBHIIPOOYBaHHI
BHSIBIICHO ITiIBUIIIEHY KOPMOBY MPOAYKTUBHICTH copTiB CuHioxa, PamocnaBa, Antane ta Birute mopiBHSHO
3 iHmuMu. OcoOauBoO ciifl Big3Hauut coptu Pamocnara (12,99 1/ra) ta Birute (12,67 1/ra). 3a 18a poku
BUKOPUCTAHHS 32 HACIHHEBOIO MPOAYKTUBHICTIO BUALIWIKCH copTu Pagocnara (0,477 1/ra) Ta Antane
(0,502 1/ra +8% abo 0,038 1/ra no crannypry Cunroxa ta 5% abdo 0,025 1/ra go ctannapry Panocnasa).
[TigBumeHuM BMICTOM MNpoTeiHy xXapakrepusyBanuch coptd Cunroxa (19,13%), Pagocnasa (19,29),
Malvina (19,89) ta Antane (19,05), a HaliMeHIINH pe3yabTaT BUIBIEHO y copTy Birute, nmume 16,24 %. Y
copriB Cunroxa, PagocmaBa, Antane 30ip Oinka cknas 2,14, 2,51 Ta 2,22 1/ra BignoBigHo. TuMm gacoM y
copty Birute, 3a BiTHOCHO BHCOKOI KOpMOBOi mponyKTuBHOCTI (12,67 T/ra) 30ip Oinka CTaHOBUB JIHIIE
2,06 T/ra.

KawuoBi caoBa: Medicago L., mpomyKTHBHICTB, 30ip CyXoi pPEUYOBWHH, ypoXKail HaciHHS,
KHCJIOTHICTB IPYHTY

Abstract: Six alfalfa cultivars were evaluated in an environmental trial. Increased fodder
productivity was revealed in 'Syniukha', 'Radoslava’, 'Antane', and 'Birute' compared to others. 'Radoslava’
(12.99 t/ha) and 'Birute' (12.67 t/ha) should be particularly noted. Over two years of use, 'Radoslava' (0.477
t/ha) and 'Antane' (0.502 t/ha; +8% or 0.038 t/ha to the check cultivar 'Synyukha' and 5% or 0.025 t/ha to
the check cultivar 'Radoslava') stood out in terms of seed productivity. 'Syniukha' (19.13%), 'Radoslava’
(19.29%), 'Malvina' (19.89%), and 'Antane' (19.05%) were characterized by an increased protein content,
while the lowest protein content was found in 'Birute’ (only 16.24%). In 'Syniukha', 'Radoslava’, and
'Antane', the protein yield amounted to 2.14, 2.51, and 2.22 t/ha, respectively. Meanwhile, in 'Birute’,
despite a relatively high fodder productivity (12.67 t/ha), the protein yield was only 2.06 t/ha.

Key words: Medicago L., productivity, dry matter yield, seed yield, soil acidity.

Betyn Introduction

AKTYaNbHICTh TPOBEJCHHS JOCTIJDKEHb 3 The relevance of research to determine the
BU3HAYCHHS KOPMOBOI Ta HACIHHEBOT fodder and seed productivity of alfalfa in
OPOAYKTUBHOCTI ~ JIIOLEPHU B EKOJOTIYHOMY environmental trials is determined by the need
COPTOBHIPOOYBAaHHI  OOyMOB/ICHA ~HEOOXINHICTIO to identify high-yielding cultivars adapted to
BHLUICHHSI BHCOKOTIPOMYKTUBHHX copTiB specific pedo-climatic conditions for further use
aaNTOBAaHUX JI0 TEBHUX IPYHTOBO-KIIMAaTHYHHX in breeding and production.

YMOB 3 METOI MOJAJbIIOr0 BHUKOPUCTAHHS B
CEJIEKIIITHOMY TIPOIIeCi Ta BUPOOHUIITBI.
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Jlroniepna (Medicago L.) € HalO1MBIT TIAPOKO
KyJBTHBOBAaHOI KOPMOBOIO 000OBOIO KYJIBTYpPOK Y
CBITI Ta BupoulyeTbes y moHan 80 kpainax. [lnoma
rociBiB craHoBUTh 30-40 MiNBHOHIB TEKTapiB i3
3arajJbHAM PIiYHAM BUPOOHHUIITBOM Onm3pko 450
MJH. T. Sk OararopiuHa 6000Ba POCIMHA JIOIICPHA
MOJKe 30epiraTé CBOXO MPOAYKTHBHICTB BIIPOAOBXK 3-
7 pokiB (Tedesco et al., 2022), BoHa Mae CHILHO
po3BHHEHY (3a3BMYaii  CTPW)KHEBY) KOpPEHEBY
CHCTEMY, sIKa 37aTHa IPOHUKATH B IPYHT Ha IITHOUHY
4-6 M, o 103BOJSE €(PEeKTUBHO BHKOPHUCTOBYBATH
BoJsiory 3 Oinmbin mmbokux 3amaciB (Carlini et al.,
2024); 30arauye IpyHT a30TOM, LIO JO3BOJISE
3MCHIIIUTH HOPMH BHECEHHS MiHEpaIbHUX JTOOpPHB
Ha 30-70 % (Desta et al., 2026); nomimmye #oro
cTpyktypy # pomtodicts (Chen et al., 2022) ;
3arobirae eposiiauM mporecam (Qin et al., 2025);
AKTHBHO BHUKOPHCTOBYEThCS K KOPMOBa KYJIBTypa
(Mielmann, 2013).

Pocnuuu mioniepHr 1oOpe BiIpoOCTalOTh Ha
JOCTAaTHRO MIMPOKOMY CHEKTpi IpyHTiB 3 pH 5,5-8,5
3a THOKYIIATLI T ITAMaMH BIIITOBITHUX
a30T(iKCyBaIbHUX MiKpOOpraHi3MmiB, poTe
HaWOUTBII ONTUMANBHUMH € 100pe JIpeHOBaHi
cyrmuHaku 3 pH 6,5-7,5 (Zhang et al., 2024) . Kucni,
MEePEe3BOJIOKEHI Ta BaKKI IIMHUCTI IPYHTH CHIIBHO
3HWKYIOTh MPOAYKTUBHICTH onepau (Du et al.,
2025), mo moB’A3yI0Th 3 aKTUBHICTIO aIFOMIHIIO Ta
obMexeHHsM focTynHocTi hocdopy (Oztiirk et al.,
2022), npunuHEeHHAM a30Tdikcalii abo CHIbHUM Ti
oomexxeHHsM  (Mendoza-Soto et al.,, 2015).
HeratuBHuii BIUIMB  MiABUIIEHOT KHCJIOTHOCTI
IPyHTy B Tepuly 4Yepry BiJJOOpakyeTbCsl Ha
HACiHHEBIM TMPOAYKTUBHOCTI JIIOLEPHU, CYTTEBO
smenmytoun ii (Ferreira et al,, 2012). 3nauna
yactuHa (Oimbme 24 %) TpyHTiB B YKpaiHi €
kuciaumu. 3okpema B 30Hi [lomiccs ix 48,4%, y
Kurtomupcekiit, BinHuNpKif, YepHIriBCchkiid Ta
3akapnarchkiit oonactsx Big 57 mo 66% (Romanova
et al., 2023). VYV cBiTi mioma TakUX TIPYHTIB
ctaHoBuTh Omu3bko 50% (Liatukiené, Skuodiené,
2024). TakuMm YMHOM, MiAOIp COPTIB HaWOINIBII
aJanToBaHUX  JO0  KOHKPETHHX  IPYHTOBO-
KJIIMaTHYHUX YMOB € OJIHUM i3 OCHOBHUX YHHHUKIB,
IO J03BOJIsIE MAKCUMAJIBHO peajli3yBaTy MOTEHIial
HACIHHEBOI Ta KOPMOBOI MPOIYKTUBHOCTI JIFOIEPHH
(Tkachyk et al., 2015; Shi et al., 2017; Laki¢ et al.,
2022).

Metoro poboTu Oyna OIiHKa KOPMOBOI,
HACIHHEBOI MPOJYKTUBHOCTI Ta XiMiYHOTO CKJIany
Cyxoi pEuOBHMHH JIIOLEPHU MOCIBHOI B PO3CaIHUKY
€KOJIOTIYHOTO COPTOBUIIPOOYBaHHS.

Alfalfa (Medicago L.) is the most widely
cultivated fodder legume in the world and is
grown in over 80 countries. Its acreage is 30—40
million hectares, with a total annual production
of about 450 million tons. As a perennial
legume, alfalfa can maintain its productivity for
3-7 years (Tedesco et al., 2022). It has a highly
developed (usually taproot) root system capable
of penetrating the soil to a depth of 4-6 m,
which allows plants to effectively use moisture
from deeper reserves (Carlini et al., 2024); it
enriches the soil with nitrogen, allowing for a
reduction in mineral fertilizer application doses
by 30-70% (Desta et al., 2026), improves soil
structure and fertility (Chen et al., 2022),
prevents erosion (Qin et al., 2025); and is
extensively used as a forage crop (Mielmann,
2013).

Alfalfa plants grow well on a fairly wide
range of soils with a pH of 5.5-8.5 when
inoculated with strains of appropriate nitrogen-
fixing microorganisms; however, well-drained
loams with a pH of 6.5-7.5 are the most optimal
soil types (Zhang et al., 2024). Acidic,
waterlogged, and heavy clay soils significantly
reduce alfalfa performance (Du et al., 2025),
which is associated with aluminum activity and
limited phosphorus availability (Oztiirk et al.,
2022), as well as the cessation or severe
limitation of nitrogen fixation (Mendoza-Soto
et al., 2015). The negative impact of increased
soil acidity is primarily reflected in the seed
productivity of alfalfa, significantly reducing it
(Ferreira et al., 2012). A significant portion
(over 24%) of the soils in Ukraine are acidic.
Specifically, in the Ukrainian Polissia (mixed
forest zone), they account for 48.4%, and in the
Zhytomyrska, Vinnytska, Chernihivska, and
Zakarpatska Oblasts, from 57 to 66%
(Romanova et al., 2023). Globally, the area of
such soils is about 50% (Liatukiené, Skuodiené,
2024). Thus, the selection of cultivars most
adapted to specific pedo-climatic conditions is
one of the main factors allowing for the
maximum realization of the seed and forage
productivity potentials of alfalfa (Tkachyk et
al., 2015; Shi et al., 2017; Laki¢ et al., 2022).

The purpose of this study was to assess the
fodder and seed productivity of alfalfa and to
determine the chemical composition of alfalfa
dry matter of, in an environmental trial nursery.
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MeTtoauka

Hocnimkenns nposoawm y 2021-2023 pp. Ha
momsix  [HCTUTYTY  KOpMIB  Ta  CLIBCHKOTO
rociogapctea Ilomimis HAAH. Ipyntu — cipi
OITiI30JICHI 3 TOKa3HUKOM pH cOh0oBOT BUTSKKY 5,2-
5,3 Ta TiIPONITHIHO KHCIOTHICTIO 2,1-2,4 MI/eKkB.
Ha 100 t 1pyHTY. SK Marepiam mns JOCHIKEHB
BUKOPUCTAHO LIICTh KOJEKUIHHMX 3pa3KiB JIOLEPHU
nmociBHOI Ta  MiHnuBOi:  craHmaptr  CuHroxa
(UJ0700134), crammapr Pagocmasa (UJ0700798),
Pogena (UJO700800) (VYkpaima) Ta Malvina
(UJO700641), Antane (UJO700669), Birute
(UJ0700670) (JImrea). 3akmamaHHS CEICKITIHIX
po3cagaukiB mpoBomunu B 2021 p. miTHIM
0Ee3MOKPUBHUM CIIOCOOOM CiBOM MHMPOKOpsiAHO (45
cM) Uil OONIKy HAaCIHHEBOI MPOMYKTHBHOCTI Ta
cyuineHo (15 cm) must obmiky kopmoBoi. Ilnormra
00MTiKOBO1 AITSIHKKA 24 M? TIOBTOPHICTH JIBOPA30Ba.
[lonboBi JOCIHIIKEHHS, OOMIKH, CIIOCTEPSIKCHHS Ta
BHMIPIOBaHHS TIPOBOIMIIN 3T1THO 3 PEKOMEHAAIISIMHU
(Andriushchenko et al., 2004; Tkachyk et al., 2022)
(Liatukiené, Skuodiené, 2018; Xu et al.,, 2025.
lmporepmiuni yMOBM 32 PpPOKH TPOBEACHHS
JOCTIKEHb XapaKTepU3yBAIUCS HEOTHOPITHUMHU
PO3MOALIOM OMajiB Ta TEMIIEPATypHUM PEKUMOM
MOPIBHIHO 3 CEPeAHLOOAraTOPIYHUMH 3HAYCHHSIMHU

(puc. 1).

Methods

The study was conducted on the fields of the
Institute of Feeds and Agriculture of Podillia of
NAAS in 2021-2023. The soils are gray podzolic
with a salt extract pH of 5.2-5.3 and a hydrolytic
acidity of 2.1-2.4 meq per 100 g of soil. Six
collection accessions of alfalfa (Medicago sativa
L. and Medicago varia Martyn) were investigated:
the check cultivar 'Syniukha' (UJ0700134), the
check cultivar 'Radoslava' (UJ0700798), 'Rodena’
(UJO700800) (Ukraine), 'Malvina' (UJ0700641),
'Antane' (UJ0700669), and 'Birute' (UJ0700670)
(Lithuania). The breeding nurseries were
established in 2021 using a summer coverless
sowing method: wide-row (45 cm) for seed
productivity recording and continuous (15 cm) for
fodder productivity recording. The plot area was
24 m? with two replications. The field
observations,  assessments, records, and
measurements were carried out in compliance with
the quidelines (Andriushchenko et al., 2004;
Tkachyk et al., 2022: Liatukiené, Skuodiené, 2018;
Xu et al., 2025). The hydrothermal conditions
during the research years were characterized by
uneven precipitation distribution and temperature
regimes compared to the long-term average values

(Fig. 1).
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Fig. 1. Precipitation amount and temperature in 2022-2023.
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bimpm ontuManpHUMH I QOpPMYBAaHHS
KOPMOBOI1 MPOJIYKTUBHOCTI POCIHH JIIOIICPHU
BusiBuBcsa 2023 p., a mis HaciHHeBoi — 2022 p. 3a
OCHOBHMII Tiepiof] BereTallii (TpaBeHb-BEPECEHb) Y
2022 p. cmocrepiraimcs Taki YMOBHU: HEBEIIHKA
nocyxa y tpaBHi (I'TK — 0,87), a 3 uepBHsS m0
BepeCHSI — KUIBKICTh OIamiB  BiAmoBimasa
HaJUIUIITKOBUM yMoBaM 3BosioskeHHs (I'TK — 2,07,
1,34, 1,97, 2,52) (tabxa. 1).

2023 proved to be more optimal for alfalfa
forage productivity, while 2022 was more
favorable for seed productivity. In 2022, during the
major part of the growing season (May—
September) of 2022, the following meteorological
events were documented: a minor drought in May
(HTC = 0.87), whereas from June to September,
the precipitation amount corresponded to
excessive wetting (HTC = 2.07, 1.34, 1.97, and
2.52, respectively) (Table 1).

Taomuust 1. OCHOBHI 3Ha4YEHHS TAPOTESPMIYHUX pecypciB 3a mepion nociimkens (2022-2023 pp.).
Table 1. Key parameters of hydrothermal resources during the research period (2022-2023).

IMokazHuk / Tpasenn / | Uepsens /
Parameter May June

JIuneus /

Ceprnens /
August

Bepecens / | 3a Bech nepion /
September Entire period

Cepenns
TemIeparypa
moBitps, “C/

Average air
temperature, "C

14.7/15.4* 20/19.2

19.6/21.3

20.8/22.8 12.7/17.8 17.6/19.3

Cyma omnani, MM /
Precipitation 38/2.8
amount, mm

124/74.8

81.6/64.8

127/31.5 96/64.4 466.6/238.2

CyMa akTUBHHX
temneparyp, ‘C /
Sum of active
temperatures, ‘C

455.7/477.4 | 600/576

607.6/660.3

644.8/706.8 381/534 2689.1/2954.5

I'TK CenstuusoBa /

Selyaninov’s HTC 0.83/0.06 2.07/1.3

1.34/0.98

1.97/0.45 2.52/1.21 1.74/0.81

IMpumitka * —- 2022 p./2023 p.
Note: * — 2022 /2023.

B minomy 3a 2022 p. I'TK cranosus 1,74, mo
BIZIMOBiJa€ HaAMiIpHOMY 3BOJIOKeHHIO. Y 2023 p. 3
ONTUMAJIbHUM Ta JIEI0 HaUTAIIIKOBUM
BOJIOT03a0€31IeYeHHSIM OyITH TUTHKH YePBEHbB, JIUTICHb
ta Bepecenb ('TK — 1,3, 0,98 ta 1,21 BiamoriaHo) a
B HACTYIHI MICsIIi CIIOCTEpiraigach mocyxa pi3HOi
inrencuBHOCTI (I'TK — 0,06, 0,45), B 11i;10MY 32 Bech
nepion Bim3Haweno I[TK wa pieai 0,81, 1mo
BIZMIOBIZIae yMoBaM cJiaOkoi mocyxu. CraTrucTuuHe
OTIPAIIOBAaHHs JIaHUX BHKOHYBAJH 32 JOIIOMOTOIO
porpaMHOTO 3a0e3reueHHs “Agrostat”, “Microsoft
Excel”.

Pe3yabTaTtu T2 06roBOpeHHs

3a pesyibpTaraMM OIHKA IIIECTH COPTIB
JIOIEPHU Y EKOJIOTIYHOMY —COPTOBHUIPOOYBaHHI
BIIPOJIOBX JIBOX POKIB BUKOPHUCTAHHS BHSBJICHO
JIe1I0 MiABUIEHY KOPMOBY NMPOXYKTHBHICTH COPTIB
Cuntoxa, Pamocnara, Antane ta Birute mopiBHsHO 3
iHImMMH (Tabs. 2). OCOOIUBO CIIiT BIAMITUTH COPTH
Pagocmasa (12,99 1/ra) ta Birute (12,67 t/ra). ¥
cranaaptHoro copty Cunroxa 30ip cyxoi peqyOoBHHU
BUsABHMBCS B Mexax 11,21  T/ra, cepenHiit

Overall, in 2022, the HTC was 1.74, which
corresponds to excessive wetting. In 2023,
optimal or slightly excessive wetting was
observed only in June, July, and September (HTC
= 1.3, 098, and 1.21, respectively), while
droughts of varying intensity occurred in the
following months (HTC = 0.06, 0.45). Overall,
for the entire period, the HTC was 0.81, which
corresponds to a mild drought. Data were
statistically processed in Agrostat and Microsoft
Excel.

Results and Discussion

The two-year evaluation of six alfalfa
cultivars in the environmental trial demonstrated
a slightly increased fodder productivity in
'Syniukha', 'Radoslava', 'Antane', and 'Birute'
compared to the others (Table 2). 'Radoslava’
(12.99 t/ha) and 'Birute' (12.67 t/ha) should be
particularly noted. For the check cultivar
'Syniukha', the dry matter yield was 11.21 t/ha,
while the mean interpopulation level (MIL) was
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MDKIIONYJALIHHMA piBeHb cTanoBuB — 11,08 T/ra. 11.08 t/ha. The studied cultivars exhibited a

JlocmipKyBaHi  COPTH  IIPOJEMOHCTPYBAIIM  JEILO slightly decreased fodder productivity in the first
3MEHILCHUH piBeHb KOPMOBOI MPOXYKTUBHOCTI B year of use (except for 'Synyukha' and
TepLImii pik BUKopHCTaHHs (OKpiM copriB CuHioxa 'Radoslava') and significantly increased it in the
Ta PamocnaBa) Ta iCTOTHO MIOBUINMIM HOTO Ha second year (except for 'Malvina'). In our
JpYTHii pik BUKOPUCTaHHs (Kpim copTy Malvina), mo opinion, this is related to the better development

Ha HaIly AYMKY IIOB’S3aHO 3 KpaIlM PO3BUTKOM
POCTIHH qpyTOTo POKYy Y MOPIiBHAHHI 3 iepmM. [Ipu
UbOMY CIIL BIA3HAYUTH, 1[0 YMOBH
BOJIOr03a0e3eyeHHsl TIEPILIOTro poKy Oyl KpalluMH
HDK HacTymHOro. OKpeMo CIiJ BiA3HAYUTH COPT
JoNepHu Antane, KM B MICITi TTOXO/PKECHHST TAKOXK
JICMOHCTPYBAB IiIBUIIICHY KOPMOBY IPOAYKTHBHICTh
(Liatukiené, Skuodiené, 2022). B  ymoBax
HEIOCTaTHBOTO 3BOJIOKEHHS 30ip Cyx0i pedoBHHU
JIIOLIEPHU MOXKe cKiangaru 3-6 1/ra (Xu et al., 2025),
MPU AOCTaTHROMY 3BOJIOJKEHHI MOXKe CTaHOBUTH 10-

of second-year plants compared to the first-year
ones. It should also be noted that the wetting
conditions in the first year were more favorable
than those in the next year. Specifically, 'Antane’'
stood out, as it also demonstrated increased
fodder productivity in its place of origin
(Liatukiené,  Skuodien¢,  2022).  Under
insufficient wetting, the dry matter yield of
alfalfa can range from 3 to 6 t/ha (Xu et al.,
2025), whereas under sufficient wetting, it can

15 1/ra, a mpu 3pomenni — 18-20 /ra (Ili¢, 2025). reach 10-15 t/ha, and under irrigation — 18-20
BcTaHoBIEeHO, IO caMe BONOra B YMOBAX t/ha (Ili¢, 2025). It was reported that moisture,
MI00ABHUX 3MiH KIIIMary € OJHUM i3 BU3HAYAIBLHUX under global climate change, is one of the
YUHHHKIB TpoaykTuBHOCTI JronepHu (Liatukieé, determining factors of alfalfa productivity
Skuodiené, 2023; Xu, 2025). (Liatukiené, Skuodiené, 2023; Xu, 2025).

Taéauus 2. KopMoBa MPOAyKTHUBHICTE 3pa3sKiB JIIOLEPHH MOCIBHOI y PO3CaJHUKY €KOJOTIYHOTO COPTOBUIIPOOYBAaHHS y
2022-2023 pp. (2021 p. mocisy, pH 5,2-5,3)

Table 2. Fodder productivity of the alfalfa cultivars grown in the environmental trial nursery in 2022—2023 (sown in
2021, pH 5.2-5.3)

306ip cyxoi pedounu / Dry matter yield
HOC(;IT}?II:;ZP/TY JI0 CTaHJAPTY 10 CMP /
Hassa 3paska, kpaina 1/Ta / t/ha Relati Panmocnasa Related to
noxomkenns / Cultivars, . N aFlve t(,) /Radoslava' MIL
country of origin Syniukha
Cepenne o N o
2022p. | 2023p. | L ST % + % + %
St Cunroxa (UKR) / Syniukha,
check cultivar (UKR) 10.18 12.23 11.21 - - -1.78 86 0.13 101
St Pagociasa (UKR) /
Radoslava, check cultivar 10.88 15.11 12.99 1.78 116 - - 1.91 117
(UKR)
Ponena (UKR) / Rodena (UKR) 8.24 10.75 9.50 -1.71 85 -3.49 73 -1.58 86
Malvina (LTU) / Malvina (LTU) 9.21 7.70 8.46 -2.75 75 -4.53 65 -2.62 76
Antane (LTU) / Antane (LTU) 8.15 | 15.15 11.65 044 | 104 | -134 | 90 | 057 | 105
Birute (LTU) / Birute (LTU) 9.43 15.90 12.67 1.46 113 -0.32 98 1.59 114
CMP* / MIL* 9.35 12.81 11.08
HIP 0,05/ LSD ¢.05 0.53 0.73
Note: * AIL = mean interpopulation level.
Ha BigMiHy Bif KOpMOBOI MPOXYKTHBHOCTI AJIs In contrast to fodder productivity, a
(opmyBaHHS JOCTaTHEO BUCOKOTO PiBHS HACIHHEBOI, sufficiently high level of seed productivity on
3  TOYKH 30py 3a0e3MeueHoCTi  eJeMEHTaMH acidic soils requires a higher supply of
KUBIICHHA, Ha KUCIUX IPyHTaX 3pocTae .HOTPEGa y phosphorus, potassium, boron, and calcium
BHCOKOMY 3abesreucHHI pocdopom, Kaiem, 60pom (Baidoo et al., 2025). This is because, under such
Ta kajbiieM (Baidoo et al., 2025). Ockinbku 3a TAKUX conditions, their mobility in the soil and
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YMOB Pi3KO 3MEHIITY€ThCS IX MOOLITBHICTD B IPYHTI Ta
JOCTYIHICTB JUIsl POCIIWH, BHACIIOK YOTO HACIHHEBA
MPOAYKTHUBHICTH pi3ko 3MmeHmryeThest (Liatukiené et

al., 2025).
3a  JBa pOKM  BHKOPHCTaHHS  cepej
JIOCTIIKYBaHHX 3pasKiB 3a HACIHHEBOIO

MPOMYKTUBHICTIO BHUIUIMINCH copTé Pamocmasa
(0,477 1/ra) Ta Antane (0,502 1/ra +8 % abo 0,038
T/ra mo St Cunroxa ta 5% abo 0,025 t/ra St
PagocnaBa) (tabm.  3). VYpoxkalHICTh HACiHHS
cTaHoBmia y cragapty Cuntoxa — 0,464 1/ra, CMP
— 0,434 t/ra. Cnist 0KpeMO BiJJ3HAYHTH, 1110 MaXe BCl
JOCIiIKyBaHi copTu ¢dbopmyBanu CBOIO
MaKCHMaJIbHO BHCOKY HACIHHEBY MPOMYKTUBHICTH y
MIepIIviA, OUTBII ONTUMANBHUA PIK BHKOPHUCTAHHS
TPaBOCTOI, & HACTYITHOTO BOHAa 3MEHIIYBAJIACh
OUThII HIX ynIBiYl. CIUHAM BUHITKOM MOXHA
BBa)KaTH cOpT Birute, skuii B IiIOMy 3a JIBa POKH
chopMyBaB ypokaii HAaCiHHS HE TaKHi BHUCOKHI
MOPIBHSHO 3 iHIIMMH, MPOTe BiH OyB BiJIHOCHO
ctanmii 3a pokamu (2022 p. — 0,443 1/ra Ta 2023 p. —
0,371 T1/ra). CrBopeHHWH 3a YMOB TIiIBHIIEHOL
KHUCIIOTHOCTI  IpyHTy copT Birute # Hapmami
3aJIMIIAETHCS OHUM 13 HAHOUTBII MPOXYKTUBHUX Y
Jlutei (Skuodiené et al., 2023), a orpumanmit
JOCTaTHLO BHCOKWI BpOXKall HACiHHSA 1 y HaIIUX
JOCIHIPKCHHSIX MATBEPIUKYE e(DEeKTHBHICTh BEICHHS
cenekilii B Takux ymoBax (Lorenzo et al., 2020).

availability to plants decrease sharply, leading to
a significant reduction in seed yield (Liatukiené
et al., 2025).

Over two years of use among the studied
cultivars, 'Radoslava' (0.477 t/ha) and 'Antane'
(0.502 t/ha; +8% or 0.038 t/ha related to
'Synyukha' and 5% or 0.025 t/ha over
'Radoslava') stood out in terms of seed
productivity (Table 3). The seed yield from
'Synyukha' was 0.464 t/ha, while the MIL was
0.434 t/ha. It should be separately noted that
almost all studied cultivars had their maximum
seed productivity in the first, more optimal year
of sward use, while in the following year, it
decreased by more than half. The only exception
was 'Birute', which, while yielding fewer seeds
than the other cultivars, remained relatively
stable across the study years (0.443 t/ha in 2022
and 0.371 t/ha in 2023). Developed on increased
soil acidity, 'Birute' remains one of the most
productive cultivars in Lithuania (Skuodiené et
al., 2023), and the sufficiently high seed yield
harvested in our study confirms the effectiveness
of breeding under such conditions (Lorenzo et
al., 2020).

Ta6auns 3. HaciHHeBa NpoAyKTHBHICTB 3pa3KiB JIIOIEPHHU ITOCIBHOI Y PO3CaJHUKY €KOJIOTIYHOTO COPTOBUIIPOOYBaHHS

y 2022-2023 pp. (2021p. nocisy, pH 5,2-5.3)

Table 3. Yield and expression of the valuable economic traits in the winter triticale lines, mean for 2024-2025.

VYpoxaiiHicts Hacinns / Seed yield
Hasga 3pa3ka, /o cTaniapry /IO CTanapTy no0 CMP /
KpaiHa MOXO/IKEHH 1/ra / t/ha CuHroxa / .Relatlve PanmocnaBa Related to MIL
/ Cultivars, country to 'Syniukha' /'Radoslava'
of origin Cepenne
2022 p. | 2023 p. 2022- + % + % + %
2023 pp.

St Cunroxa (UKR) / i
Syniukha, check 0.612 0.317 0.464 - - 0.013 97 0.030 107
cultivar (UKR) :
St Pagocnasa
(UKR) /Radoslava, | 703 | 9251 | 0477 | 0013 | 103 i - | 0043 | 110
check cultivar
(UKR)
Ponena (UKR) / -
Rodena (UKR) 0.433 0.274 0.354 -0.110 76 0.123 74 -0.080 81
Malvina (LTU) / -
Malvina (LTU) 0.594 0.205 0.400 -0.064 86 0.077 84 -0.034 92
Antane (LTU) /
Antane (LTU) 0.744 0.260 0.502 0.038 108 0.025 105 0.068 116
Birute (LTU) / -
Birute (LTU) 0.443 0.371 0.407 -0.057 88 0.070 85 -0.027 94
CMP* / MIL* 0.588 0.280 0.434
HIP 0,05/ LSD .05 0.03 0.014
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3 Meror0 O00’€KTHMBHOI OIIHKH  SKOCTI
KOPMOBOi MacH Ta KiJIbKOCTI POCIMHHOTO OiIKY,
SIKOTO MOYKHA OTPUMATH 13 3a3HaYCHUX 3pa3KiB, Oyno
MPOBEJICHO XIMIYHAK  aHaji3 CKIaAy CcyXoi
pedoBuHM (Tabmuis 4). IligBUmeHUM BMICTOM
nporeiny XapakrepusyBaiuch coptu CHHIOXa
(19,13%), Pamocmasa (19,29), Malvina (19,89) Ta
Antane (19,05), a HaliMeHIIIHIA pe3yIbTaT BUSIBICHO
y copry Birute mume 16,24 %. lle BiamoBigHuM
YHHOM BioOpa3miiocs Ha 300pi Oinka 3 rekrapy. Tak
y coptiB Cunioxa, PamocnaBa, Antane 36ip cyxoi
pedoBuHM ctanoBuB 11,21, 12,99 Ta 11,65 1/ra npu
JOCTaTHBO BUCOKOMY BMIiCTy pOTEiHY ix 30ip OinKy
cknaB 2,14, 2,51 Ta 2,22 T1/ra BigmosigHo. Tum
gacoM y copTy Birute, mpm BiZHOCHO BHCOKiit
KOpMOBI# poxykTuBHOCTI (12,67 T/ra), 3a0e3mneuns
30ip Oinka Jyimmie Ha piBHi 2,06 T/ra, 10 MEHIIE
cragmaptoro copry PamocmaBa nHa 0,45 T/ra.
HocrarHbo 3HayHMMH Oynu  po30OiKHOCTI 1 3a
PEIITOI0 O3HAK.

In order to objectively evaluate the fodder
mass quality and plant protein amount obtainable
from these cultivars, we conducted a chemical
analysis of the dry matter composition (Table 4).
An increased protein content was intrinsic to
'Syniukha' (19.13%), 'Radoslava’ (19.29%),
'Malvina' (19.89%), and 'Antane' (19.05%), while
the lowest protein content wad recorded for
'‘Birute' (16.24%). This was correspondingly
reflected in the protein yield per hectare. For
'Syniukha', 'Radoslava’, and 'Antane', the dry
matter yield was 11.21, 12.99, and 11.65 t/ha,
respectively; with a sufficiently high protein
content, their protein yield reached 2.14, 2.51,
and 2.22 t/ha, respectively. Meanwhile, 'Birute',
despite its relatively high fodder productivity
(12.67 t/ha), provided a protein yield of only 2.06
t/ha, which is 0.45 t/ha less than from the check
cultivar ('Radoslava'). Significant differences
were also observed for the other traits.

Taomuuss 4. XiMiyHHHA aHami3 CyX0i PEYOBHMHM 3pa3KiB IIONEPHH IMOCIBHOI Yy pO3CATHHUKY EKOJOTIYHOTO

coproBunpoOyBanHs y 2022-2023 pp.

Table 4. Chemical analysis of the dry matter in the alfalfa cultivars grown in the environmental trial nursery in 2022—

2023.
H .. Ii Macosa yacTka, % y nepepaxyHKy Ha 30ip Oinka, T/Ta
a3pa spasia, Kp/alHa P (;30/1101“;1, abCoIIOTHO cyXy pedoBuHY / Mass fraction, (cepemne 2022-2023
HTOXOILHCHIT ° . % on a dry matter basis pp.) / Protein yield,
Cultivars, country of Hygroscopic t/ha (mean for 2022
origin moisture, % [ yporein | xup/ | kinitkoBusa/ | 301a/ 2023)
/ Protein Fat Fiber Ash
St Cunroxa (UKR) /
Syniukha, check 8.04 19.13 5.04 26.08 10.94 2.14
cultivar (UKR)
St Pagocnasa (UKR) /
Radoslava, check 7.96 19.29 5.58 24.90 12.00 2.51
cultivar (UKR)
Ponena (UKR) /
Rodena (UKR) 7.93 18.70 4.83 23.75 10.75 1.78
Malvina (LTU) /
Malyina (LTU) 8.55 19.89 5.39 24.92 12.40 1.68
Antane (LTU) / Antane
(LTU) 8.27 19.05 4.89 24.89 10.40 2.22
Birute (LTU) / Birute
(LTU) 8.19 16.24 5.70 24.62 9.96 2.06
CMP / MIL 8.16 18.71 5.24 24.86 11.07 2.06
HIP 005/ LSD .05 0.43 0.99 0.28 1.32 0.59 0.11

3a paxyHOK cuMOioTHYHOI a3oTdikcarrii
JIIOLIEpPHA 3/1aTHAa HAKONWYyBaTu B Mexax 15-22 %
nporeiny (Lorenzo et al., 2020). HocmimkyBaHi
COPTH BUJUISUIMCH CEPENIHIM PiBHEM HAKOIMYCHHS
npoTeiny B Mexax 16,24-19,29 %, mo € minkom
OYIKyBaHO B YyMOBax IiJABHINEHOI KHCJIOTHOCTI
IPYHTOBOTO  CEpeloBUINA, J€  CHUMOIOTHYHA
a3orgikcais gemo oomMexxeHa. Ha ocHOBI BiZTHOCHO
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Due to symbiotic nitrogen fixation, alfalfa
is capable of accumulating 15-22% of protein
(Lorenzo et al., 2020). The studied cultivars
were characterized by a medium protein
accumulation within 16.24-19.29%, which is
entirely expected on increased soil acidity,
where symbiotic nitrogen fixation is somewhat
limited. Based on the relatively low fiber content
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HEBHUCOKMX 3HA4YeHb BMICTYy KIITKOBHHHU (23,75-
26,08 %) moniOHO A0 iHmMX mocmimpkeHs (Muir et
al., 2025), MoxHa 3pOOWTH BHCHOBKH, WIO
KJIITKOBUHA (K 1 IHINI TIOKa3HUKHA SIKOCTi) €
TUHAMIYHAMH Ta 3aJIeXaTh Bijl peakIlii poCIIMH Ha
a010THYHI Ta 010TUYHI YUHHUKH YMOB CEPEIOBHIIA.

BuchoBku.

TakuM 4uHOM, IPOBEICHA OLlIHKAa KOPMOBOI Ta
HACiHHEBOi TPOAYKTHBHOCTI COPTIB JIOIEPHA B
EKOJIOTIYHOMY COPTOBUIPOOYBaHHI ~ MiITBEPIKYE
CKJIaTHICTh BEICHHS CeNeKIii IIi€i KyasTypH Ha
TTi TBATIICHHS HACiHHEBOI Ta KOPMOBOI
MPOAYKTUBHOCTI B TOEAHAHHI 3 BHUCOKOIO SIKICTIO
KOPMOBOI MacH Ta MEBHUM PiBHEM aJalTUBHOCTI JI0
KOHKPETHHUX TPYHTOBO-KIIIMaTHYHUX YMOB. Buineni
coptu PamocnmaBa (3a KOpMOBOIO Ta HACiHHEBOIO
MPOAYKTUBHICTIO, BMICTOM TMpPOTEiHY Ta XHUDY),
Cunroxa (3a KOPMOBOIO TIPOXYKTHUBHICTIO, BMICTOM
mpoteiny Ta XHupy), Antane (32 KOpPMOBOIO Ta
HACIHHEBOIO TPOIYKTHBHICTIO, BMICTOM MpOTEiHY),
Birute (3a KOPMOBOIO MPOAYKTUBHICTIO, BMiCTOM
KHUPY), K JTOHOPU IIHHUX TOCIMOAAPCHKUX O3HAK,
MOXXYTb OyTH 3aJTy4eHi JI0 CETIEKIIHHOTO MpoIIecy.

3asBa nmpo aoctynHicTh ganmx: OnyOnikoBaHi B
CTaTTi JaHi 3HAXOAATHCS Y BIIKPUTOMY AOCTYII JUIst
BCiX HAyKOBIIiB.

Buxopucranasa mryuHoro intesaexkty (LI): [Tpu
(hopMyBaHHI MaTepiaiiB CTATTI IITYYHUH IHTEICKT
HE BUKOPHCTOBYBABCSI.

BinnoBinnicts ermunum crangapram: Crarts He
MICTUTh OyIb-SIKUX JOCIIKCHb 3 BUKOPUCTAHHSIM
Jofiel 1 TBApUH K 00'€KTIB.
Kondguaikr inTepecis:
BiJICY THiH.
®inancyBanHs: JlocmimkeHHs (iHAHCYBaJIHNCh 3a
paxyHOK OIOMKETHHX KOIITIB B MeKaX BHKOHaHHSI
3apmanHsa  25.01.01.01.® «lIpoBeneHHs OIIHKH
reHooHy JIOLEPHH MOCIBHOI PI3HOTO €KOJIOro-
reorpagiyHOro MOXO/PKEHHS 3a O10JOriYHUMHU Ta
TOCTIONAPCHKO-IIIHHUMHM ~ O3HakaMH B YMOBax
MiABHUILEHOI KUCIOTHOCTI IpyHTiB [IpaBobepexHoro
Jlicocreny, BUIUIEHHS BUXIIHOTO Marepiany s
CTBOPEHHSI COPTiB-CHUHTETHKIB 3 PIBHEM IeTEPO3UCY
15-20  %» (Homep nepxaBHOI  peecTpauii
0121U107539).

Kondumikr  iHTepeciB

(23.75-26.08%), similar to findings in other
studies (Muir et al., 2025), it can be concluded
that fiber content (as well as other quality
indicators) is dynamic and depends on the plants'
response to abiotic and biotic environmental
factors.

Conclusions.

Thus, the assessments of fodder and seed
productivity of the alfalfa cultivars in the
environmental trial confirmed the complexity of
breeding this crop for increased seed and fodder
productivity in combination with high forage
quality and a sufficient adaptability to specific
pedo-climatic conditions. 'Radoslava’ (due to
fodder and seed productivity, protein and fat
contents), 'Syniukha' (fodder productivity,
protein and fat contents), 'Antane' (fodder and
seed productivity, protein content), and 'Birute’'
(fodder productivity, fat content) are identified as
donors of valuable economic traits and can be
involved in breeding programs.
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