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IlepcneKTUBHBIM KOPMOBOi COPT JIONMHA Y3KOJIUCTHBIN 53

Areesa IL.A., XD I1ouyTuna H.A.

Bcepoccuiickuii nayuno-ucciedosamenbckull UHCMumym atonuna — guauan Pedepaivbnozo
HAY4HO020 YeHmpa KOpMOnpou3eo0cmea u azpodxonoauu um. B.P. Burvamca

bpsiackas obnacts, 1. Muuypunckuit, Poccus

(XDe-mail: lupin.labuzkolist@mail.ru

[IpuBeneHs! pe3ynbTaThl OLEHKH B KOHKYPCHOM M 3KOJIOTMYECKOM MCIIBITAHHAX HOBOIO COpTa
JIIONTUHA Y3KOJIMCTHBIN 53, COUeTAIOIIEeT0 BHICOKYIO YPOKaHOCTb, TEXHOJIOTHYHOCTh U yCTOMYUBOCTD
K HeOmaronmpusTHEIM dakTopaM cpeabl. MccnemoBanus IpoBeIeHBI B FOT0-3anmaaHon 30He LlenTpas-
Horo permoHa Poccuiickoit ®deneparuu (bpsiackas obmacts). [loyBa monei nepHOBO-TIOA30JIACTAS
CYIJIMHHCTAs, UIMEET CPeHUH ypoBeHb uiogoponusi, pH 5,3-5,6. BpsHckas 001acTh BXOIUT B 30HY
YMEPEHHOTO YBIaKHEHUS, THAPOTepMHUYeCcKHid k03 dunmenT coctasnsier 1,3—1,4. /lana xapakrepu-
CTHKa HOBOTO KOPMOBOTO COPTa JIFONIMHA Y3KOJIHCTHOTO Y3KOMUCTHBIN 53 (Lupinus angustifolius L.).
CopT Y3KOIHCTHBIN 53 KOPMOBOM yHHBEpPCAIBHOTO THIIA MCIIOIB30BaHMS MIpeIHa3HAueH JUIs BBIpa-
IIMBAHUSA 3€pHA W 3€JCHON MacChl M CKapMJIMBAaHWS BCEM BHJAM >KMBOTHBIX W MTHIBI. OTIndaercs
MOHOTIOAWAIFHBIM MOP(OTHITIOM, YCTOHYMBOCTHIO K TIOJIETAHHIO M CKOPOCHENOCThI0. lIpomomkn-
TEJIHHOCTh BEreTAIMOHHOTO [IEPHO/Ia COCTABIsET 85—95 nHEi, co3peBaeT OJHOBPEMEHHO C pAHHUMH
SIPOBBIMU 3€pPHOBBIMU KYJIBTYpaMU. 3€pHOBAsI MPOyKTUBHOCTB I10 UTOTaM TPEXJIETHETO KOHKYPCHOTO
coproucnbiTanus paBHa 3,04 T/ra, 3eneHoykocHas — 34,0 T/ra, uto Beimie koHTposs Ha 0,55 u 1,7 1/ra
COOTBETCTBEHHO. [IpuBeneHbl NaHHBIE KOJIMYECTBEHHOTO CO/EP)KAaHUS aJKaJOHJ0B B CEMEHax 3a
8 et (2016-2023). HoBbrIit copT oTHyYaeTcss CTaOMILHO HU3KUM COIEPIKAHIEM aJIKAIOHIOB B 3epHE
(0,042%) u B 3emenoii macce (0,01%). Comeprxanne CpIpOro MpoTenHa B 3epHE cocTaBiseT 32,6%,
B CYXOM BellIeCTBe 3e1eHoi Macchl — 15,9%. Bo3nenpiBanne HOBOrO copTa JIIONUHA B MPOU3BO/ICTBE
OyzeT crocoOCTBOBaTh PELICHHUIO MPOOIeMbl fedunuTa OeiKa B KOpMax JUIsl BCEX BUIOB )KUBOTHBIX
Y IITULBL.

KaroueBbie cjioBa: JIIOMUH Y3KOJIUCTHBIH, COPTOMCIIBITAHUE, YPOXKAWHOCTD, OCTIOK, alTKATOHIbI
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The results of evaluation of a new variety of Uzkolistny 53 in competitive and ecological trials,
which combines high yield, technology and resistance to adverse environmental factors, are presented.
The research was conducted in the southwestern zone of the Central region of the Russian Federa-
tion (Bryansk region). The soil of the fields is sod-podzolic loamy with an average level of fertility,
pH 5.3-5.6. Bryansk region is included in the zone of moderate humidification, the hydrothermal
coefficient ranges 1.3—1.4. A new forage variety of a narrow-leafed lupine Uzkolistny 53 (Lupinus
angustifolius L.) is presented. The variety Uzkolistny 53 forage universal type of use is designed for
growing grain and green mass and feeding all kinds of animals and poultry. It is distinguished by its
monopodial morphotype, lodging resistance and early maturity. The duration of the vegetation period
is 85-95 days, matures simultaneously with early spring grain crops. Grain productivity at the end of
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the three-year competitive variety trial was 3.04 t/ha, green-mowed productivity — 34.0 t/ha, which
is higher than the control by 0.55 and 1.7 t/ha, respectively. The data of quantitative alkaloid content
in the seeds for 8 years (2016-2023) are presented. The new variety is characterized by consistently
low content of alkaloids in grain (0.042%) and in green mass (0.01%). The content of crude protein
in the grain is 32.6%, in the dry matter of green mass — 15.9%. Cultivation of a new variety of lupine
in production will contribute to solving the problem of protein deficiency in forages for all kinds of

animals and poultry.
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INTRODUCTION

Expanding the range of fodder crops is an
urgent problem of fodder production. The se-
lection of crops that should be characterized by
high and stable yields, good fodder qualities,
lower energy consumption for cultivation, high
biological plasticity and adaptability’, less sensi-
tivity to soil and climatic conditions and rational
use of agroclimatic conditions of the cultivation
zone play a major role in this process [1].

One of the tasks of modern agriculture is to
increase the production of plant protein for live-
stock. Narrow-leafed lupine (Lupinus angustifo-
lius L.) is a crop of multifaceted use: it increas-
es soil fertility, strengthens the forage base, its
grain is used as a raw material for food protein.
It is characterized by such valuable qualities
as high grain productivity, early maturity, fast
growth rate, tolerance to anthracnose and fusa-
riose [2-5].

Narrow-leafed lupine is a historically ancient
crop, but the development of forage varieties
with modified mutant recessive genes suitable

for use in agricultural production began only in
the second half of the twentieth century?[6, 7]. At
the All-Russian Research Institute of Lupine —
branch of the Federal Williams Research Center
of Forage Production & Agroecology, a series
of spring yielding varieties of narrow-leafed
lupine has been created to date: Vityaz, Sider-
at 46, Bryansky forage variety, Belorozovy 14,
which are released in all regions of Russia. At
present, 15 varieties of narrow-leafed lupine for
fodder and sideral purposes of the All-Russian
Research Lupine Breeding Center are included
in the State Register of Breeding Achievements
of the Russian Federation [8]. According to its
biological requirements to life support factors
narrow-leafed lupine is adapted to cultivation on
the vast territory of the country in different soil
and climatic zones. This species is characterized
by cold tolerance. The minimum temperature
for seed germination is 2—4 °C, seedlings tol-
erate short-term spring frosts up to —7 °C. The
sum of active temperatures for the formation of
green-mowing crop is 1250—-1300 °C, for the for-

"Takunov I.P. Lupin in Russian agriculture. Bryansk, 1996, 372 p.

*Kuptsov N.S., Takunov I.P. Lupin (genetics, breeding, heterogeneous crops). Klintsy: Pridesenie, 2006, 575 p.

KopmornponssoacTso

CubupCKHUil BECTHHK CEITbCKOXO3IHCTBEHHOM HayKH ¢ 2025 ¢ 55 ¢ | 53



Promising forage lupine variety Uzkolistny 53

Ageeva P.A., Potchutina N.A.

mation of seeds — 1600—-1700 °C. Narrow-leafed
lupine is actually a “northern soybean”. It can be
grown on the soils of different mechanical com-
position — from sandy loam to loamy. For the
formation of a good yield narrow-leafed lupine
only needs fertilizers that are applied under the
previous crop, it is also distinguished by good
technology.

However, in order to realize high productiv-
ity potential under changing climate conditions,
this crop needs further increase of its adaptabili-
ty potential. Adaptability as a means of realizing
high productivity in different soil-climatic and
agrotechnical conditions can be significantly in-
creased only by selection means.

The purpose of the research is to evaluate in
competitive and ecological trials a new variety
of narrow-leafed lupine Uzkolistny 53, combin-
ing high yield, processability and resistance to
adverse environmental factors.

MATERIAL AND METHODS

The research was conducted in a selective
crop rotation located in the southwestern zone
of the Central region of Russia (Bryansk re-
gion). The soils were sod-podzolic, loamy,
cultivated, with average fertility level: humus
content 2.0-2.4%, mobile phosphorus content
of 15-16.8 mg/100 g of soil, exchangeable po-
tassium content of 14.5-16.0 mg/100 g, soil
solution reaction pH 5.3-5.6. The new variety
of narrow-leafed lupine Uzkolistny 53 was stud-
ied in competitive variety trials in 2017-2019, it
was included in the State Register of Breeding
Achievements of the Russian Federation in 2023
for all regions. This article summarizes the re-
sults of the trial for 2021-2023.

The competitive variety trial was established
according to the methodology (1985)°. The area
of the plot was 16.5 m?, fourfold repetition. Sow-
ing was carried out at the optimum time with a
breeder SKS-6-10 with a seeding rate of 1.3 mil-
lion germinated seeds/ha. Part of the plot (3 m?)
in the blue-grey shiny bean phase was mowed to

record the yield of green mass. Harvesting for
grain was carried out in the phase of full ripe-
ness of beans by Sampo-130 combine harvester
with subsequent conversion of the yield to stan-
dard purity and moisture. Studies on the quali-
ty of grain and dry matter of green mass were
conducted in the licensed analytical laboratory
of the All-Russian Research Institute of Lupine.

Meteorological conditions in the years of re-
search were contrasting. The most unfavorable
for the realization of grain productivity was
2021: hurricane rains with hail in the phase of
active growth of lupine damaged the plants.

Rainstorms alternated with high-temperature
periods, which caused crust formation, strong
soil compaction and deterioration of soil aeration.
In summer, severe drought was observed during
critical phases of growth and development of
narrow-leafed lupine, which had a negative im-
pact on yield formation. May and early June were
characterized by increased precipitation in 2022.
Their sum amounted to 116.3 mm with the norm
of 50 mm. Hydrothermal regime of July was close
to the norm — 1.52. Conditions for grain yield for-
mation and ripening were satisfactory. Sowing of
the experiment in 2023 was carried out early, in
the beginning of the III ten-day period of April.
Frost of 3.1 °C in the first ten-day period of May
did not have a negative effect on sprouts and fur-
ther growth and development of lupine plants. In
May and during the I and II ten-day periods of
June, only 24.9 mm of precipitation fell, while the
norm was 106 mm (23.5%); air temperature was
close to the norm throughout the entire vegeta-
tion period. Rains in the second half of summer
contributed to the formation of a good yield of
narrow-leafed lupine seeds.

Laying of experiments, visual observations
and surveys, biochemical analyses were carried
out according to the methods generally accept-
ed in breeding work. The technology of nar-
row-leafed lupine cultivation developed at the
All-Russian Research Institute of Lupine was
used in the research work.

3Dospekhov B.A. Methodology of field experiment. Moscow, 1985, 351 p.
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RESULTS AND DISCUSSION

Narrow-leafed lupine Uzkolistny 53 variety
was created by intervarietal hybridization and
subsequent selection for a complex of valuable
economic and biological traits from the combi-
nation Las 1501 x Danko under the conditions
of a changed climate. Selection number SN 53-
02-10, botanical definition — Lupinus angustifo-
lius var. albosyringeus. The variety was released
in 2023 in all regions of the country”.

Uzkolistny 53 variety is a universal type of
fodder, designed for growing grain and green
mass and feeding to all kinds of animals and
poultry. Lupine grain forage is used to normal-
ize the concentrate part of the ration for protein,
green mass is used in fresh form and for prepara-
tion of silage, grain silage and grain slurry.

The variety has a monopodial type of branch-
ing, resistant to lodging, bean cracking and seed
shattering at the root. Grain yield at the end of
the three-year variety trial was 3.04 t/ha, green
yield — 34.0 t/ha, which exceeds the control by
0.55 and 1.7 t/ha (22.0 and 5.3%, respectively)
(see Table 1).

Lupine Uzkolistny 53 is characterized by
low content of alkaloids in grain (0.042%) and
in green mass (0.01%); crude protein content in
grain is 32.6%, in dry matter of green mass —
15.9%. Collection of protein with grain yield —
8.92 c/ha, with yield of dry matter of green mass
—9.62 c/ha. The addition to the control amount-
ed to 1.67 and 1.36 c/ha, or 23.0 and 16.5%,
respectively. According to long-term data, the
duration of the vegetation period of the variety
Uzkolistny 53 from sprouting to maturity varies
in the range of 82-95 days. The calendar matu-
rity date in the southwestern zone of the Cen-
tral Region is late July - early August. Due to its
early maturity the variety is a good forecrop for
winter crops [9]. Early harvesting allows obtain-
ing seeds and grain forage of high quality with
less energy consumption.

Taoda. 1. XoszsiicTBeHHO-OMOI0THYECKast XapaKTe-
pPHUCTHKaA COpTa JIFONINHA Y3KOJIUCTHBIN 53
(2021-2023 1)

Table 1. Economic-and-biological description
of the lupine variety Uzkolistny 53 (2021-2023)

Usko- Vityaz | Deviation
Indicator listny 53 (stan- from the
sty dard) standard
Yield, tha: 3,04 | 249 | 4055
grain
green mass 34,0 32,3 +1,7
Growing season, days 89 87 +2
Green mass dry matter
yield, t/ha 7,14 5,67 +1,47
Mowing period 58 56 +2
Crude pro(t)ein content of 32.6 292 134
the grain, %
Crude protein in the . 15.9 14,6 113
green mass dry matter, %
Protein yield with grain 8.92 7.5 11,67
yield, c/ha
Protein yield with green
mass dry matter yield, 9,62 8,26 +1,36
c/ha
Alka10(1)d content in the 0,042 | 0057 | -0.015
seeds, %
Alkaloid content in the , 0,010 | 0,010 0
green mass dry matter, %
Weight of 1000 seeds, g 126,1 | 141,3 15,2
Plant height, cm 50,2 49,1 +1,1
Carotene in the green 49.4 32.4 +17.0
mass dry matter, mg/kg

*Takunov L.P, Slesareva T.N., Lukashevich M.I. et al. Innovative experience of fodder lupine production. Moscow, 2012, 77 p.

SPatent No. 12726 Russian Federation, variety code 7954490, Uzkolistny 53, No. 83327 / Federal Williams Research Center of
Forage Production & Agroecology; applied for 10.12. 2020; issued 17.05.2023.
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Reduction and stabilization of grain alka-
loid content level is a priority in breeding work
on creation of fodder lupine varieties. Accord-
ing to the International Classifier of the genus
Lupinus L. (Stepanova et al., 1983), all lupine
samples with less than 0.025% alkaloids in their
seeds are classified as sweet and can be used for
food purposes. Varieties with alkaloids content
from 0.025 to 0.10% in the grain are low-alka-
loid and are used in the preparation of feed for
all kinds of animals and poultry. According to
the requirements of the standard “Fodder lupine”
GOST R 54632-2011, the content of alkaloids
in the grain of fodder lupine of the first class is
allowed not more than 0.10%. Table 2 shows the
quantitative content of alkaloids in seeds when
reproducing the new variety in comparison with
the standard.

Both varieties of narrow-leafed lupine met
the requirements of the first class by alkaloid
content during 8 years of study. In some years
this indicator is 2-3 times lower than the per-
missible norm [10]. The new variety Uzkolistny
53 contains 0.012% less alkaloids in the seeds
than the standard Vityaz. In the ecological tri-
al conducted in the Vyatka Agrotechnological
University (Kirov region) and Udmurt Research
Institute (Republic of Udmurtia), new areas for
narrow-leafed lupine, the grain yield of the new
variety reached 4.0 t/ha. Narrow-leafed lupine is
a long-day plant, and its reproductive phase is
faster in northern regions [11-16]. Of all species
a narrow-leafed lupine is least heat-loving.

Morphological features of Uzkolistny 53 va-

riety: seedlings have a pronounced anthocyanin
color, as they grow and develop, vegetative or-
gans acquire a dark green color. The peduncle has
traces of anthocyanin, flowers are pale purple,
large. Seeds are white, rounded-bulb-shaped,
shiny. The weight of 1000 seeds is 115-130 g.
Beans are brown, with a sharp tip, well-marked
seed chambers, have 5-6 seeds. The variety is
stable in morphological traits and meets the re-
quirements of distinctiveness and homogeneity
(see fig.1-4)

N -y,
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Puc. 1. ®aza userenuns
Fig. 1. Flowering stage

Taoda. 2. XapakrepucTuka copTa Y3KOJIUCTHBIN 53 10 ankaiouJHOCTH B KOHKYPCHOM COPTOUCIIBITAHUU
Table 2. The description of the lupin variety Uzkolistny 53 for alkaloid content in competitive variety

trial
Quantitative content of alkaloids in the seeds, %
Variety Year
2016 2017 2018 2019 2020 2021 2022 2023 Average
Uzkolistny 53 0,063 | 0,053 | 0,028 | 0,034 | 0,033 | 0,027 | 0,043 | 0059 | 0,042
Vityaz (standard) 0,060 | 0,051 | 0,039 | 0,079 | 0,043 | 0,035 | 0,059 | 0069 | 0,054
Deviation from the stan-| 1 003 | 0,002 | 0,01 | -0.05 | 0,01 | 001 | 0,016 | -0,01 |-0,012
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Puc. 2. ®aza co3zpeBaHus
Fig. 2. Ripening stage

Puc. 3. boOb1
Fig. 3. Pods

Puc. 4. Cemena
Fig. 4. Seeds

CONCLUSION

As a result of the breeding work in the
All-Russian Research Institute — branch of the
Federal Research Center “Federal Williams Re-
search Center of Forage Production & Agroecol-
ogy” a new variety of narrow-leafed lupine Uz-
kolistny 53 was obtained, characterized by early
maturity, low alkaloidity, resistance to lodging,
exceeding the standard variety Vityaz by 22.0%
in grain yield. In the direction of use the variety
has a universal purpose.
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