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USING INTRODUCED SAMPLES OF ONION
CROPS FOR BREEDING IN THE CONDITIONS
OF THE SOUTH OF WESTERN SIBERIA

S.V. Zharkova, E.V. Shishkina, N.Yu. Speranskaya

The biological diversity of our planet largely depends on human impact on the
environment. Globally, there is a large variety of perennial plant species worldwide.
One of the methods of genetic preservation of wild species is introducing them into
the culture. In the conditions of Altai Krai, scientists have found approximately 28
species of wild-growing onion crops. Wild-growing onion species have important
agronomic characteristics. The current research aims to examine, evaluate, and
select clones, and create a variety of perennial onion crops. The research objects are
samples of three types of perennial onions: Welsh onion, Altai onion, and Chinese
chive. The trial establishment, observations, and selections were conducted using
instructive methodological regulations. According to the Welsh onion culture, 27
samples were studied. Early growing forms and samples with a long regrowth—
bolting period were selected, which determines the duration of economic use in
the culture. The least volatile variables were identified. There were 18 samples of
Altai onion in the research. A sample of this type with the maximum duration of the
regrowth—bolting period was identified. Further research on the selection of clones
allowed the identification of promising forms. The selection of clonal material on
Chinese chives was carried out using 21 samples. Phenological and morphological
evaluation of the samples was performed in this culture, and interesting breeding
forms were identified. As a research result, one sample of each type was transferred
to the state crop variety testing. According to the results, three new varieties of
perennial types of onion crops were zoned: Welsh onion Premiera, Altai onion
Viktor, and Chinese chive Zelyeny dol.
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HCHOJIb30BAHUE
HUHTPOAYILIUPOBAHHBIX OBPA3IIOB JIYKA
JIJISI CEJIEKIIMA B YCJIOBUSIX IOTA
3AIIAJIHOM CUBUPHU

C.B. Kapxoea, E.B. Illuwixuna, H.I0. Cnepanckasn

buonozuueckoe pasnoobpaszue nawei nianemovl 60 MHO20M 3AGUCUM OM
6030€liCGUS Ye08eKa HA OKpYdIcalowyio cpedy. Bo ecem mupe cywecmayem bonvuioe
pasnoobpasue 81008 MHo2oremHuux pacmetuil. OOHUM U3 MEMO008 2EHEMUYECKO20 CO-
XpaHeHus OUKUX BUOOB ABTAEMCS 66e0eHIUe UX 6 KYIbmypy. B ycnosusax Anmatickoeo kpas
VUEHbIMU 0OHAPYIHCEHO 0KOMO 28 U008 OUKOPACHYWUX 81008 JyKa. JJukopacmyuue
BUOBL IYKA UMEIOM 8AJICHbIE AepOmMeXHudecKue xapakmepucmuku. /lantoe ucciedoosa-
Hue HanPAaseHo Ha u3ydenue, OYeHKy u Omoop KIOHOB, A MAKIICE HA CO30AHUE PA3TUY-
HbIX MHO20NeMHUX JIYKOBbIX Kyabimyp. Obvekmamu ucciedo8anus AeIA10mces oopasybl
mpex 81008 MHO20NEMHE20 VKA. IYKA-0amyHa, JIyKa anmaticko2o U JiyKa KUmatickozo.
Tlocmanoska onvima, Habmooenue u 0moopsvl NPOBOOUTUCH NO UHCHIPYKINUBHO-Me-
moouyeckum nonodxcenusm. Hzyueno 27 obpasyoe nyka-oamyna. Omodpannl panme-
cnenvie opmbvl U 006pasybl ¢ OTUMETLHBIM NEPUOOOM OMPACMAHUA U CIPETKOBAHUS,
umo onpeoensien NPOOOIACUMETLHOCHb XO3AUCTNEEHHO20 UCTIONb30BAHUS 8 KYAbIMYPe.
Onpedenenvl naumeree GONAMUIbHbLE NEPEMEHHbLE. B Ucciedo8anusx ucnons306ai0c
18 obpazyos nyka anmatickoeo. Onpedenena 6b100PKA MO0 BUOA C MAKCUMATLHOU
NPOOOIHCUMETLHOCBIO NEPUOOA OMPACMAHUA U CIpenKkosanus. [lamvnetiuue uccie-
0dosans no cenexyuit KIOHOB NO360IUTU BbIABUNTL NEpCheKkmusHble hopmbl. Omoop Kio-
HAILHO20 MAMEpUana no JiyKy KUmatiCKoMy npo8oowics ¢ uchonvsosanuem 21 oopasya.
B smoui kymvmype nposedena genonozuveckas u Mopgonosuieckasn oyeHka oopasyos,
BbIABNICHbL UHMEPECHbIE CeleKYUOHHbIe hopmbl. B pesynvbmame uccrnedoganuii no 00-
HOMY 00pasyy Kaxcoo2o 8uda ObLL0 NEPeOaHo Ha 20CyOapCmMEeHHOe COPMOUCTIMAHUE.
Bonee moeo, paiionupoéano mpu HOGbIX COPMa MHOLONEMHUX BUOOG JIVKOBbIX KYIbMYp:
ayk-6amyn «lpemvepay, nyx anmaiickuti « Bukmopy u iyx kumatickuii « 3enemviil 00m.

Knrouegvle cnosa: munozonemuuil iyK, 1yK-0amym, 1yK aumaicKutl, JIyK Ku-
MaicKull;, e2emayuonHblll Nepuoo; CmpenKosanue, 3e1eHvlll JUCm, yeemenue,
ompacmanue; copm

Jna yumupoeanusa. Kapxoea C.B., [luwxuna E.B., Cnepancras H.IO. Hc-
NOIb306aHUe UHMPOOYYUPOBAHHBIX 00PA3YO8 VKA OISl CELeKYUll 8 YCI0BUAX 102a
3anaonou Cubupu // Siberian Journal of Life Sciences and Agriculture. 2022. T. 14,
Ne 2. C. 387-400. DOI: 10.12731/2658-6649-2022-14-2-387-400
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Introduction

The increasing human impact on the environment has a global nature; hence,
there is a significant and urgent problem — the protection of the biological di-
versity of our planet, including the territory of Russia. The biosphere of the
planet is a large species diversity in the vegetable world. The intensification of
the industrial impact leads to the disappearance of many plant species, thereby
violating ecosystem integrity. The disappearance of any kind, even an insignif-
icant population or species of plants, is a great irreparable loss of biological
diversity [5; 11; 13].

One of the areas of work on biodiversity conservation is the introduction of
local flora into plant culture. Performing such important work will help preserve
the gene resources of plants through their cultivation. The second possibility of
species conservation, which complements the protection of species in native hab-
itats and is used by the scientific community, is the introduction — transfer of spe-
cies to the collections of botanical gardens and scientific institutions [7; 10; 16].

Introduction and further research of valuable or endangered plant species in
various ecological and geographical zones allow preserving these species, selecting
valuable sorts, and expanding the range of cultivated plants, which will increase
the supply of vitamin and nutritional products to the population of the country.

One of the most common plant groups in the world is onion crops, which be-
long to wild perennial forms: Welsh onion (A4.fistulosum.L), chives (4.schoeno-
prasum.L), tree onion (A4.proliferum.L) etc., and cultivated species that have
long been cultivated and used by humans: bulb onion (4.cepa.L), shallot (4.as-
colonicum.L), winter garlic (4.sativum.L) [7; 14].

Many Russian scientists have established the primary centers of origin for
many types of onion crops. Most of these centers are located in highland or
foothill areas closer to the seacoast. N. I. Vavilov writes on the origin of onion
crops in his work, “<...> The first largest independent center of world agricul-
ture and the origin of cultivated plants is a mountain part of central and western
China with the surrounding low-lying territories <...>” [4, c. 12]. On page 14
of this work, onion crops are also noted [4, c. 14]. Breeding areas of various
types of onion crops have been found in Altai Krai despite the adverse climatic
conditions characterized by sudden temperature changes in summer and winter,
which are very important for perennial wintering onions. The paper of Altai sci-
entists presents data that about 50 species of wild onion crops grow in Siberia,
28 of which are found in Altai Krai [17, c. 117].

The cultivation of perennial species in the work environment allows for
several leaf cuts during the growing season, which is economically profitable
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production despite the costs of restoring the plantation and maintaining a high
agricultural background [5].

For breeding on the domestication of wild perennial onions, it is important
to isolate samples from local and introduced wild forms with good winter har-
diness, which is one of the main characteristics, and a long period of delivery of
green leaves with a high content of vitamins and antioxidants in them [12; 15; 19].

Many species of onions are quite comfortable in the conditions of the Altai
Krai due to their ability obtained over a long evolutionary period - to go dormant
during a period unfavorable for vegetation [2, c. 6, 263, 275; 5, c. 239, 260; 12,
c. 225].

Cultivated and wild species of onions should be considered as members
of a single botanical family whose representatives are intensively used in the
national economy. To preserve biodiversity and areas of growth of perennial
onion crops, it is necessary to introduce species into the culture, creating and
then cultivating varieties of these crops.

Materials and methods

The research aims to study and evaluate some types of perennial onion crops
according to agronomic characteristics and identify the types most adapted to Si-
berian conditions for their further use in breeding in the south of Western Siberia.

The research tasks are as follows:

* To identify the most winter- and frost-resistant samples of perennial on-

ions in the conditions of Altai Krai;
* To evaluate samples of Welsh onion and Altai onion and identify the forms of
early regrowing and late-bolting with the longest regrowth—bolting period;

 To evaluate samples of Chinese chives based on indications of the timing
and length of the development phases and sample a powerful and inten-
sively developing leaf rosette;

* To specify the advanced materials for all types of onions and transfer the

selected samples to the state crop variety testing.

The research work on the evaluation of samples of three types of perennial
onions — Welsh onion (27 samples), Altai onion (18 samples), and Chinese chive
(21 samples) — was performed in the Ob region of Altai Krai from 2008 to 2020.

The soil of the place where the examined samples were established has a
thick humus-accumulated horizon of 30—40 cm, which is important for peren-
nial crops, and represents the type of ordinary, medium-loamy chernozems.

The weather conditions differed by year in terms of the accumulated pre-
cipitation and variations in temperature recordings, which made it possible to



Siberian Journal of Life Sciences and Agriculture, Tom 14, Ne2, Yacts 2, 2022 391

fully evaluate the samples and identify the most promising ones according to
the goal and tasks set.

The research was conducted according to the methodical guidelines: Meth-
odology for Field Experience [8], Methodology for State Variety Testing of
Agricultural Crops [3], and Methodical Guidelines for the Selection of Onion
Crops [9]. The test plot area was 3 m? in the fourth repetition.

Results

The aim of perennial onions cultivation is to obtain a green mass of leaves.
The period of growth of a good quality assimilation mass with delicate fragrant
leaves continues for onions until the bolting begins. During this period begins
the outflow of nutrients from the leaves to form the reproductive organs, flowers,
and then — seeds. The leaves coarsen and begin to dry out; the turgor decreases.
When growing perennial onions, much attention is paid to the indicator of the “re-
growth-bolting” duration. This period determines the production value of the crop.

In2012-2014 and 2016, the plants had an even and intensive growth. The first
sprouts and then a vigorous increase in the green mass of leaves were observed in
samples of Welsh onion No.13, No.21, No.22, and No.23. The intensive develop-
ment of these samples in the spring-summer period indicates their resistance to
unfavorable conditions of the winter period (sudden temperature changes, thaw,
frost, etc.), which characterizes them as winter- and frost-resistant.

In the collection of Welsh onion samples, the average duration of the re-
growth—bolting period over the years of the examining fluctuated at the level
of 48—50 days. The variation in this characteristic between samples of different
precocity was 1622 days (Fig. 1, Table 1).

Fig. 1. Collectible Welsh onion samples in the bolting-blooming phase:
A — general view of the plot, B — close-up picture
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Table 1.
Duration of the interphase regrowth—bolting period of Welsh onion (collection)
Year Characteristic | Characteristic
Sample oscillation variabilit
P 2012 | 2013 | 2014 | 2015 | 2016 min-max V. % Y
13 34 42 42 40 37 34-42 8.88
14 37 39 39 39 38 37-39 2.33
15 45 49 50 48 47 45-50 4.02
21 33 40 41 42 37 33-42 9.45
22 49 56 57 51 50 49-57 6.93
23 36 41 42 40 41 36-42 5.86
24 37 46 44 45 40 37-45 8.92
25 49 57 58 54 52 49-58 6.8
32 35 43 42 43 38 35-43 8.86
43 36 44 44 41 40 36-44 8.09
44 48 56 59 59 53 48-59 8.43
52 33 41 44 43 38 33-44 11.2

The characteristics obtained as a result of observations allowed dividing
the examined samples into three groups according to precocity: early ripening,
mid ripening, and late ripening. For early ripening samples, the duration of the
interphase regrowth—bolting period varies within 40—45 days, and the date of
bolting occurs from May 12 to June 1, depending on the conditions of the year.

The second group consisted of mid-ripening samples with the duration of
the regrowth—bolting period within 44-50 days and the beginning of bolting
from May 20 to June 5. This group includes Samples 15, 103, and 109. About
22.2 % of all examined Welsh onion samples (Samples 22, 25, 44, 104, 107,
and 111) are late-ripening, with the regrowth—bolting period of 48—61 days and
the period of bolting from May 26 to June 14.

Early regrowth was observed in Altai onion samples (Samples 10, 11, 113,
147, 148, 155, 179, and 180). The longest regrowth—bolting period was more
than 44 days in the collection nursery. It was observed in eight samples — Sam-
ples 11, 60, 61, 89, 113, 114, 150, and 151. From these samples, promising
clones were selected with such characteristics as winter- and frost-resistant with
a long productive period - No. 11, 113.

In 2011, the clone of Sample 11 — No. 61/98 — was distinguished by agro-
nomic characteristics and was transferred to the breeding nursery for further
research (Fig. 2).

On average, during the years of testing, the early regrowth of plants on the
Chinese chive culture was noted in the second decade of April. This group in-
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cludes Samples 9 and 62 (April 10), 26 (April 12), and 7 and 8 (April 13). Re-
growth in Samples 27, 33, 37, and 59 was noted ten days later (Table 2).

T

Fig. 2. Plant of Clone 61/98 of Sample 11 in the bolting phase.

Table 2.
Dates of the beginning of phenological phases, promising samples
of the A. odorum perennial onion

Re- | Bolt- | Boot |Beginning of| End of Seed stationary
Sample growth | ing |opening| blossoming | blossoming [— phase

milk | wax | full

6 04/18 |07/10| 08/01 08/03 - - - -

7 04/13 | 07/06 | 08/03 08/05 - - - -

8 04/13 | 07/06 | 07/25 07/28 - - - -

9 04/10 | 07/16| 08/03 08/05 - - - -
26 04/12 | 06/23 | 07/26 07/30 08/20 08/25108/30|09/15

27 04/26 | 07/08 | 07/27 08/15 - - - -

3 04/26 | 07/08 | 08/01 08/05 - - - -

37 04/28 |07/12| 08/03 08/06 - - - -
59 04/26 | 06/06 | 07/21 08/01 07/17 08/07 {08/12{09/01
62 04/10 | 06/06 | 06/19 06/30 07/15 07/25107/30|08/25

In the research, the Chinese chive samples developed intensively, forming a
good leaf mass (Table 3). The number of formed branches varied from 1.8 piec-
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es (Sample 7) to 3.4 pieces (Sample 9). The maximum number of leaves on the
plant was noted on Sample 37 (8.2 pieces), though the leaves themselves were
not large enough (leaf length of 29.0 cm and leaf width of 0.7 cm).

Table 3.
Morphobiometric characteristics of promising samples
of the A. odorum perennial onion
Branch Leaf |Leaf measurement| Plant | Flower Inflores-
Sample| number, | number, | Length, | Width, | height, | spike cences
pcs. pcs. cm cm cm |height, cm| diameter, cm
6 2.8 3.6 26.4 0.6 36.2 57.4 5.2
7 1.8 5.0 30.7 0.5 34.4 87.6 6.0
8 2.0 4.6 29.9 0.4 38.4 77.6 5.5
9 3.4 4.6 34.8 0.7 37.6 70.6 6.4
26 3.2 5.4 26.2 0.5 344 48.2 4.8
27 2.0 4.6 30.0 0.5 38.0 64.0 5.5
33 3.2 6.2 42.4 2.7 42.6 44.0 6.4
37 2.6 8.2 29.0 0.7 41.8 45.8 5.1
59 32 6.0 29.8 0.9 38.6 61.8 4.2
62 3.2 5.0 31.0 0.8 37.0 49.6 4.2

Chinese chives begin to bloom from the second year of their life, forming
low arrows up to 50-55 cm, with spherical inflorescences. The flower spike
height in the research samples reached 87.6 cm (Sample 7); a flower spike was
large, with a diameter of up to 6.0 cm. On average, the height of the flower spike
in the samples ranged from 45 to 70 cm.

The phenomenon of layerage blossoming and seed formation was most pro-
nounced in Samples 7, 8, 9, 27, 33, and 37.

Discussion

Perennial onion crops represent a great variety of species. Many Siberian
scientists have studied and are currently studying them. E. I. Grinberg is one
of the main Siberian scientists on perennial types of onion crops [14]. In Rus-
sia, perennial onion species are in demand for use in the food industry and as
ornamental plants [6; 18]. Scientists have used introduced forms to obtain new
breeding material [1].

The research results have shown differences in cultures and samples by an
important feature of the Siberian region — early regrowth. Based on this indica-
tor, Welsh onion samples (Samples 13, 14, 21, 23, 24, 32, 43,52, 73, 99, 100,
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101, 102, 105, 106, 108, 110, and 112) have been selected (Table 1). Out of the
18 Altai onion samples, eight showed themselves as well wintering and early
regrowing. Sample 11 of this group has the longest regrowth—bolting period,
which is important for the production of the crop. In the culture of Chinese
chive, five out of 21 samples were identified according to the intensity of early
regrowth (Table 2). Regrowth was noted at the end of the first and the begin-
ning of the second decade of April. According to the number of leaves formed
on a plant and their dynamic parameters, Sample 33 (6.2 pieces; 42.4 cm and
0.7 cm, relatively) and Sample 59 (6.0 pieces; 29.8 cm and 0.9 cm, relatively)
have been identified (Table 3).

Conclusion

The obtained results allowed selecting samples on the studied crops ac-
cording to the most important indicator for perennial onion crops — winter and
frost resistance. In the Welsh onion species, it is samples No.13, No.21, No.22,
No.23, in the Altai onion species - No.11, No.113, in the Chinese onion spe-
cies - No.9, No.62, No.26.

Samples No.14 and No.44 of Welsh onion were selected by the character-
istics indicated in the research tasks. Clones were selected from each sample.
Selection work is currently underway on the cloned material of Sample 14 —
cloning with subsequent individual selection. Sample 44, with the maximum
regrowth—bolting period in the experiment, was transferred to the state crop
variety testing after passing a long environmental test in 2016. The successful
passing of the test allowed this sample to be zoned as the Premier variety in all
regions of Russia in 2017.

Promising Samples 107 and 111 selected as early regrowth with a long re-
growth—bolting period were included in the further selection process [18].

Cloning of samples and intensive individual selection on Altai onion al-
lowed identifying Clone 61/98, which showed uniformity and stability in terms
of agronomic characteristics. In 2017, this sample was transferred to the state
crop variety testing and successfully passed it. In the same year, it was zoned
and entered into the State Register of Selection Achievements Authorized for
Use for Production Purposes as a Victor variety.

In 2011, Sample 59 of the culture of Chinese chive was distinguished, as
it stood out for a number of agronomic characteristics. The sample success-
fully passed the state crop variety testing. In 2020, it was zoned as a new Chi-
nese chive variety Zelyeny Dol and entered into the State Register of Selection
Achievements Authorized for Use for Production Purposes (Fig. 3).
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Fig. 3. A plant of the new Chinese chive variety Zelyeny Dol.

References

1. Agafonov A.F., Dubova M.V. Selektsiya mnogoletnikh lukov [Perennial onion
selection]. Tezisy Dokladov Pervogo Mezhdunarodnogo Simpoziuma “Novyye
i Netraditsionnyye Rasteniya i Perspektivy Ikh Prakticheskogo Ispol’zovaniya
[Proc. First International Symposium “New and non-traditional plants and pros-
pects for their practical use”]. Pushchino, 1995, pp. 454-455. http://elib.cnshb.
ru/books/free/0153/153920/files/assets/basic-html/page-457 . html#

2. Alekseeva M.V. (1960) Kul turnyye Luki [Cultivated Onions]. Moscow, Kolos,
1960, 303 p.

3. Brezhnev D.D., Bakulina V.A. Metodika Gosudarstvennogo Sortoispytaniya
S.-Kh. Kul tur [Methodology for State Variety Testing of Agricultural Crops].
Moscow, Kolos, 1975, 197 p.

4. Vavilov N.I. Botaniko-Geograficheskiye Osnovy Selektsii [Botanical and Geo-
graphical Bases of Selection]. Moscow, Book on Demand, 2015, 61 p. https://
www.bookvoed.ru/files/3515/10/33/24.pdf

5. Vodyanova O.S. Luki Almaty [Onions of Almaty]. Ministry of Agriculture
of the Republic of Kazakhstan, Almaty, 2007, 367 p. http://nblib.library.kz/
elib/Sait/Sovrem-¢%20knigi/01-04-2016/Sostoianie%20i%20perspektivy%20
nauchnyh%20issledovani%202011/files/assets/common/downloads 3b9face7/
publication.pdf



Siberian Journal of Life Sciences and Agriculture, Tom 14, Ne2, Yacrp 2, 2022 397

10.

11.

12

14.

15

16.

Gindina S.R. Dekorativnyye luki [Ornamental onions]. T¥vetovodstvo [Floricul-
ture], 1979, no. 1, p. 15.

Grinberg E.G., Suzan V.G. Lukovyye Rasteniya v Sibiri i na Urale (Batun, Shnitt,
Slizun, Vetvistyy, Altayskiy, Kosoy, Mnogoyarusnyy). [Onion Plants in Siberia
and Ural Regions (Welsh Onion, Chives, Dwarf Alp Onion, Chinese Chive, Altai
Onion, Lopsided Onion, Tree Onion)]. Novosibirsk, RAAS. Sib. Department of
the NSU SibNIIRS, 2007, 224 p.

Dospekhov B.A. Metodika Polevogo Opyta [Methodology for Field Experi-
ence]. Moscow, Agroproizdat, 1985, 350 p. https://www.studmed.ru/view/do-
spehov-ba-metodika-polevogo-opyta 9733259bddc.html

Ershov L1., Vorobyeva A.A. Metodicheskiye Ukazaniya po Selektsii Lukovykh Kul tur
[Methodical Guidelines for the Selection of Onion Crops]. Moscow, VASKhNIL,
1997, 122 p. http://biblus.ru/default.aspx/i/Default.aspx?book=6m1865g6
Zhuchenko A.A. Adaptivnaya Selektsiya Rasteniy. Selektsiya Produktivnykh
Sortov [Adaptive Plant Breeding: Selection of Productive Varieties]. Moscow,
Znanie, 1986, 30 p.

Ivanova ML1, Kashleva A I. Introduktsiya lukov mnogoletnikh pishchevogo naprav-
leniya v usloviyakh Moskovskoy oblasti [Introduction of food-related perennial
onions in the conditions of the Moscow region]. Shornik Nauchnykh Trudov po
Materialam Mezhdunarodnoy Nauchno-Prakticheskoy Konferentsii, Posvyashchen-
noy VII Kvasnikovskim Chteniyam [Proc. The International Scientific and Practical
Conference Dedicated to the VII Kvasnikovsky Readings]. Moscow: All-Russian
Research Institute of Irrigated Vegetable and Melon Growing, 2016.

. Kazakova A.A. Luk [Onion]. Leningrad, Kolos, 1970, 359 p.
13.

Ivanova M.I., Bukharov A.F., Kashleva A.l., Bukharova A.R. Luk batun v
dvuletney kul’ture [Welsh onion in two-years culture]. Kartofel I Ovoshi [Po-
tato and Vegetables], 2016, no. 5, pp. 19-22.

Grinberg E.G., Vanina L.A., Zharkova S.V., Suzan V.G. Nauchnyye Osnovy Intro-
duktsii, Selektsii i Agrotekhniki Luka Shalota v Zapadnoy Sibiri [Scientific bases of
introduction, selection, and agricultural techniques of shallot in Western Siberia].
Novosibirsk, Russian Agricultural Academy. Sib. Department, 2009, 208 p.

. Golubkina N.A., Seredin T.M., Molchanova A.V., Kosheleva O.V. Sravni-

tel’naya otsenka pokazateley antioksidantnoy aktivnosti nekotorykh vidov mno-
goletnikh lukov [Comparative evaluation of indicators of antioxidant activity of
some types of perennial onions]. Ovoshi Rossii [Vegetables of Russia], 2018,
no. 5, pp. 73-76. https://doi.org/10.18619/2072-9146-2018-5-73-76

Bukharov A.F., Ivanova M.I., Stepanyuk N.V., Kashleva A.I., Bukharova A.R.,
Baleev D.N. Urozhaynost’ i kachestvo produktsii luka Oshanina (Allium os-



398 Siberian Journal of Life Sciences and Agriculture, Vol. 14, Ne2, Part 2, 2022

17.

18.

19.

chaninii O. Fedtsch.) i luka Pskemskogo (Allium pskemense B. Fedtsch.) pri
vyrashchivanii v tsentral’nom regione [Yield and product quality of Allium os-
chaninii O. Fedtsch. and Allium pskemense B. Fedtsch. when grown in the central
region]. Ovoshi Rossii [Vegetables of Russia], 2018, no. 3, pp. 32-35 https://doi.
org/10.18619/2072-9146-2018-3-32-35

Shishkina E.V., Zharkova S.V., Malykhina O.V. Sort luka batuna Prem’yera dlya
usloviy yuga Zapadnoy Sibiri [Premier Welsh onion variety for the conditions
of the south of Western Siberia]. Ovoshi Rossii [Vegetables of Russia], 2019,
no. 1, pp. 65-67. https://doi.org/10.18619/2072-9146-2019-1-65-67

Shishkina E.V., Zharkova S.V. Mnogoletniye vidy lukovykh kul’tur v Sibi-
ri [Perennial types of onion crops in Siberia]. Mezhdunarodnyy Zhurnal Gu-
manitarnykh i Yestestvennykh Nauk [International Magazine of Humanities
and Sciences], 2019, no. 1, pp. 117-121. http://intjournal.ru/wp-content/up-
loads/2019/02/SHishkina.pdf

Yurieva N.A., Kokoreva V.A. Mnogoobraziye Lukov i Ikh Ispol’zovaniye [The
Variety of Onions and Their Use]. Moscow, MSHA Publishing House, 1992,
159 p. https://spisok-literaturi.ru/books/mnogoobrazie-lukov-i-ih-ispolzo-
vanie_28926086.html

Cnucok numepamypul
AradonoB A.®., JTyooa M.B. Cenexiiysi MHOTOJIIETHHX JIYKOB. // Teszucwvl 0o-
K11a008 nepeozo mencoyHapoonozo cumnozuyma “‘Hoevie u nempaouyuontvie
PACMeHUs U NepCnekmugyl ux npakmudeckozo ucnonvzosanus”. I1., 1995. C.
454-455. http://elib.cnshb.ru/books/free/0153/153920/files/assets/basic-html/
page-457 html#
AunexceeBa M.B. Kynemypusie nyku. M.: Konoc, 1960, 303 c.
Bpeoicnes /1./1., baxkynuna B.A. Memoouka cocyoapcmeenno2o copmoucnvima-
nus c.-x. kyromyp. M.: Komoc, 1975. 197 c.
BasunioB H.U. Fomanuxo-eceoepaghuueckue ocnoger cenexyuu. M.: Knaura mo
Tpebosanuto, 2015. 61 c. https://www.bookvoed.ru/files/3515/10/33/24.pdf
Bonsnosa O.C. Jlyku Anmamer. A.: MununcteperBo Cenbekoro XoszsiictBa Kazax-
crana, 2007. 367 c. http:/nblib.library.kz/elib/Sait/Sovrem-e%20knigi/01-04-2016/
Sostoianie%201%20perspektivy%20nauchnyh%?20issledovani%202011/files/
assets/common/downloads_3b9face7/publication.pdf
Tunpnna C.P. dexoparuubie nyku. // [{eemosoocmeo. 1979. Nel. C. 15.
I'punbepr E.I', Cy3an B.I. JIykoBble pactenus B Cubupu u Ha Ypaie (6aryH,
IIHUTT, CJIM3YH, BETBUCTHIHN, alNTaliCKuil, Kocoii, MHOTOsipycHbIN). H.: PACXH.
Cu6. Otnenenne F'HY Cu6HUNPC, 2007. 224 c.



Siberian Journal of Life Sciences and Agriculture, Tom 14, Ne2, Yacrp 2, 2022 399

10.

11.

12.

13

14.

15.

16.

17.

18.

19.

JocniexoB B.A. Memoouka nonesoeo onvima. M.: Arponpomusar, 1985. 350 c.
https://www.studmed.ru/view/dospehov-ba-metodika-polevogo-opyta 9733259
bddc.html

Epwos U.U., Bopobvesa A.A. Memoouueckue ykasanus no cenekyui iyKogblx
xynomyp. M.: BACXHWJI, 1997. 122 c. http://biblus.ru/default.aspx/i/Default.
aspx?book=6m1865g6

Kyudenko A.A. AnantuBHas cenekuus pacteHuil. Cenexyusi npoOyKmMuGHsIX co-
pmos. M.: 3nanue, 1986. 30 c.

WBanosa M.U., Kanuiesa A.J1. IHTpOoyKIUs TyKOB MHOTOJIETHHUX IHIIEBOTO
HamnpasJeHus B yCIOBUAX MockoBckoii obnactu // Cenexyus, cemenogoocmeo u
COpMOBas acpoOmexHuKa 08OUHbIX, baxuesvlx u yeemounvix Kymomyp. CoopHux
HayUHbIX MPY0os no mamepuanam MexcoyHapoOHOU HaAYUHO-NPAKMUYECKOU KOH-
Gepenyuu, nocssuennori VI Keacnuxosckum umenusim, M., 2016. C. 128-132.
Kazakosa A.A. Jlyx. JI.: Komoc, 1970. 359 c.

. JIyk GaryHn B aBynertHei kynsrype / MiBanoBa M.U., Byxapos A.®., Kamiiesa

A ., banees JI.H., Byxaposa A.P. // Kapmoghenv u osowu. 2016. Ne5. C. 19-22.
Hayunvie ocrnosvl unmpooykyuu, cenexyuu u azpomexnuxu ayka waioma 6 3a-
naonoti Cubupu / Tpunbepr ET., Banuna JI.A., YKapkosa, C.B., Cy3an, B.I'. H.:
Poccenbxoszakanemus. Cub. ot.-e, 2009. 208 ¢. 10

CpaBHUTEIbHAS OLICHKA MOKa3aTeaeld aHTHOKCUAHTHOW aKTUBHOCTH HEKOTO-
PBIX BHIOB MHOTOJIETHUX JyKoB / [onyokuna H.A., Cepenun T.M., MonuaHo-
Ba A.B., Komenesa O.B. // Osowu Poccuu. 2018. Ne5. C. 73-76. https://doi.
org/10.18619/2072-9146-2018-5-73-76

YpoxkaitHOCTh M KadecTBO npoaykuuu jdyka OmanuHa (Allium oschaninii O.
Fedtsch.) u nmyka [1ckemckoro (Allium pskemense B. Fedtsch.) nmpu Beiparinsa-
HUM B LIEHTpaIbHOM peruoHe / byxapos A.®., Banosa M.H., Crenantok H.B.,
Kanmesa A.U., byxaposa A.P., banees, [I.H. // Osowu Poccuu. 2018. Ne3. C.
32-35. https://doi.org/10.18619/2072-9146-2018-3-32-35

Iumkuna E.B., Kapkosa C.B., Mansixuna O.B. Copr nyka 6aryHa [Ipembepa
Juist yenosuit tora 3anaguoit Cubupu // Osowu Poccuu. 2019. Nel. C. 65-67.
https://doi.org/10.18619/2072-9146-2019-1-65-67

Ivmkunaa E.B., Kapkosa C.B. MHoroneTarne BuIbI TyKOBBIX KynbTyp B CH-
oupu // MexcOyHapoOomnblil HCypHal SyMAHUMAPHBIX U eCeCcm8eHHbIX HAYK.
2019. Nel. C. 117-121. http://intjournal.ru/wp-content/uploads/2019/02/
SHishkina.pdf

IOpseBa H.A., Koxopesa B.A. Muozoobpasue nykoé u ux ucnonvzosanue. M.:
Wzn-Bo MCXA, 1992. 159 c. https://spisok-literaturi.ru/books/mnogoobrazie-
lukov-i-ih-ispolzovanie 28926086.html



400 Siberian Journal of Life Sciences and Agriculture, Vol. 14, Ne2, Part 2, 2022

DATA ABOUT THE AUTHORS
Stalina V. Zharkova
Altai State Agricultural University
98, Krasnoarmeyskiy Ave., Barnaul, 656049, Russian Federation
stalina_zharkova@mail.ru
ORCID: https://orcid.org/0000-0001-8410-6715

Elena V. Shishkina
West-Siberian Vegetable Experimental Station, Branch, Federal Scien-
tific Center of Vegetable Crop Production
22, Opytnaya Stantsiya Str., Lebyazh’ye, 656904, Russian Federation
elenda_70@mail.ru
ORCID: https://orcid.org/0000-0002-3392-1215

Natalya Yu. Speranskaya
Altai State University
61, Lenin Ave., Barnaul, 656049, Russian Federation
speranskaj@mail.ru
ORCID: https://orcid.org/0000-0003-0036-3760

JAHHBIE Ob ABTOPAX
Kapkosa Craauna B.
Anmaiickuii I'ocyoapcmeennuiii Aepaproiii Yuusepcumem
npocn. Kpacnoapmweiickuii, 98, e. bapnayn, 656049, Poccutickas @edepayust
stalina_zharkova@mail.ru

IInmkuna Enena B.
3anaono-Cubupckas Osownas Onvimuas Cmanyus, Quiuan Dede-
panvrozo Hayunoeo L{enmpa Osowjesoocmea
yi. Onvimuas Cmanyus, 22, c. Jlebsiicve, 656904, Poccutickas @edepayust
elenda_70@mail.ru

Cnepanckas Harauabs 1O.
Anmatickuii I'ocyoapcmeennviil Ynusepcumem
npocn. Jlenuna 61, 2. Bapuayn, 656049, Poccutickas @edepayus
speranskaj@mail.ru

IMoctynuna 26.01.2022 Received 06.01.2022
[ocne peuensuposanus 02.02.2022 Revised 02.02.2022
[punsra 15.02.2022 Accepted 15.02.2022



