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The article provides an assessment of perspectives of quinoa (Chenopodium quinoa L.) cultivation in Ukraine,
based on international experience and original field tests, with the aim of ensuring further development and
diversification of crop production in Ukraine and expanding modern crop rotation systems. The data on the
taxonomic position of quinoa and its relationships with other species of the genus Chenopodium and the history
of species domestication are provided. Quinoa is a crop of high nutritional value and can be used in gluten-free
diets, which are important components of human ration. The results of test cultivation of quinoa in 2013-2014
under conditions of the experimental agricultural farm of the Institute of Plant Physiology and Genetics, Na-
tional Academy of Sciences of Ukraine, located in Vasylkiv District (rayon) of Kyiv Region (oblast), are pro-
vided. It is concluded that quinoa is a promising crop for domestic grain producers. The introduction of quinoa
into crop rotation systems can improve ecological conditions of agroecosystems and promote restoration of soil
fertility in the country without diminishing the revenues of farmers.
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INTRODUCTION

The Big Three cereals — wheat, rice and corn — are
justly considered to be the main cereal crops and feed-
ers of humanity. According to FAO (http://www.fao.
org), cereals account for about 58 % of the annual crop
areas and provide humans with over 50 % of food calo-
ries. By 2050, the share of the three mentioned crops
together is expected to amount up to 80 % of the in-
crease in cereal consumption [1, 2]. However, it is ac-
knowledged that along with the increase in the cultiva-
tion of the main crops there is a need for diversification
in cultivation and consumption of other crops, includ-
ing those currently of lesser significance (so-called mi-
nor crops), but which were in the past, and still are,
components of traditional agricultural systems [2—5].
These crops may be better adjusted to the conditions
of specific geographic regions of the Globe, where the
cultivation of the main crops is complicated, risky, or
economically or ecologically unreasonable.

AGRICULTURAL SCIENCE AND PRACTICE Vol.2 No.1 2015

Except for the vegetation season of 2014, during the
recent five years Ukraine witnessed numerous long-
term drought periods, which sharply decreased crop
yield of spiked cereals, technical and other crops. Each
year the fields of the Steppe zone of Ukraine suffer
from droughts of varied intensity. Rapid changes in the
structure of Ukrainian agriculture caused by the forma-
tion of agroholdings (agricultural holding companies
and corporations) and the decline of animal farming
resulted in reduced crop rotations with the cultivation
of only immediately profitable and cost-efficient crops
with high nutrient removal from soils. This, in turn, re-
sulted in considerable worsening of phytosanitary con-
ditions of agroecosystems and segetal plant communi-
ties, the increase in weed infestation levels and growing
threats of emergence of pesticide-resistant pathogens,
pests, and weeds, as well as the decline of soil fertility.
A considerable share of winter wheat fields is occupied
by cultivars and hybrids of foreign selection, which
often become frostbitten in vast areas. Among staple
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cereals registered in Ukraine, spring wheat does not
match the main domestic crop — winter wheat — in the
yield level and qualitative indices, while other crops
(peas, for instance) also require the application of great
amounts of pesticides.

It is important to amend crop rotations in Ukraine
with highly cost-efficient spring crops with low level
of nutrient removal, which are resistant to high tem-
peratures and droughts and tolerant to the applica-
tion of agricultural chemicals. Therefore, so-called
pseudocereals nowadays appear to be quite promising
food and technical crops. Pseudocereals are defined
as non-grass crops that can be used in much the same
way as true cereals (grass cereals). It means that their
seeds (“grain”) are used similarly to cereal grain, e.g.,
pseudocereal seeds can be ground into flour, grits,
etc. Typical pseudocereals include buckwheat (Fago-
pyrum esculentum Moench, family Polygonaceae),
grain amaranths (several domesticated species of the
genus Amaranthus L., family Amaranthaceae), as
well as quinoa (Chenopodium quinoa L.) and some
other species of the genus Chenopodium L. (family
Chenopodiaceae).

Quinoa, an ancient crop that emerged approximately
7,000 years BP (before present) in the mountain re-
gions of the central part of the Andes in South America,
currently enjoys the period of its revival and renewed
popularity. It is caused by unique food (nutrient) char-
acteristics of this species, its easiness of cultivation,
environmental resistance and tolerance, and a great
number of available and diverse cultivars [2, 3, 5, 6].
This crop was even used as an experimental object in
the NASA space program [7]. Therefore, the United
Nations General Assembly and FAO declared 2013 as
the International Year of Quinoa (http://www.fao.org/
quinoa-2013/en/).

As for nutritional properties of quinoa, its protein
content in “grain” varies from 13.81 to 21.9 %, depend-
ing on a cultivar. Quinoa is one of a few edible plants
containing all essential amino acids and most closely
corresponding to human food standards approved by
FAO. The balance of essential amino acids in quinoa
protein considerably exceeds the indices of amino acid
content in wheat grain, barley, and soybean, approach-
ing in that respect the parameters of milk protein. Qui-
noa also has significantly higher calcium, magnesium,
iron and zinc contents as compared to those values in
wheat, corn, rice, barley, oats, rye, and triticale, among
others. It is important that quinoa is suitable for gluten-
free diet [5].
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The taxonomic position of quinoa and
its relationships to other species of Chenopodium

According to modern views, the family Chenopodia-
ceae Vent. belongs to the order Caryophyllales Juss. ex
Bercht. & J. Presl of the unranked group of eudicot, or
true dicotyledonous angiosperms [8, 9]. According to
our variant of the system of flowering plants [9], the
taxonomic position of Chenopodiaceae is viewed as
follows: division Magnoliophyta Cronquist, Takht. &
W. Zimmerm. ex Reveal (angiosperms, or flowering
plants), class Rosopsida Batsch (= Dicotyledonae, eu-
dicots), subclass Caryophyllidae Takht., order Caryo-
phyllales Juss. ex Bercht. & J. Presl., and suborder
Chenopodiineae J. Presl.

In all three published variants of the APG system, the
family Chenopodiaceae [8, 10, 11] was merged with
the family Amaranthaceae, the latter name having no-
menclatural priority and thus being used for the com-
bined family. However, it is difficult to agree with this
decision, especially considering available taxonomic
and nomenclatural evidence [9, 12]. More detailed
justification of the need to preserve the independence
of the family Chenopodiaceae will be published in an-
other article (Mosyakin, in print).

Within the family, the genus Chenopodium be-
longs to subfamily Chenopodioideae Burnett, tribe
Chenopodieae Dumort. It has been suggested to
synonymize the latter with tribe Atripliceae Duby
[13], but it seems to be not the best option (Mosya-
kin, in print).

The modern system of Chenopodium sensu lato and
other genera previously included into this aggregate is
based on the system of Aellen, a Swiss botanist [14—
16]; that system was later improved and updated by
Scott [17], further on — by one of the authors of this
article [18-21], in particular, in collaboration with the
US botanist Clemants [22, 23]. Mosyakin and Clem-
ants [22, 23], among other taxonomic and nomencla-
tural proposals, first justified the phylogenetic isolation
of so-called glandular chenopods (aromatic species
with glandular trichomes) from typical representatives
of Chenopodium sensu stricto (in the strict sense) and
transferred these species to a re-circumscribed genus
Dysphania R. Br., providing necessary nomenclatural
combinations. This taxonomic decision was initially
accepted in our floristic and taxonomic treatments for
the Flora of North America North of Mexico and the
Flora of China [24, 25], later confirmed by molecular
phylogenetic data [13, 26—28], and currently it is al-
most universally accepted.
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In addition, modern molecular phylogenetic studies
justified further segregation of several additional gen-
era from Chenopodium sensu lato (in the wide sense)
[13, 28, 29]. However, these radical changes do not af-
fect the group that includes quinoa and other pseudo-
cereals of the genus, since they all remain in Chenopo-
dium in the strict sense.

According to modern taxonomic views [30, 31], qui-
noa belongs to sect. Chenopodium (the typical section,
containing the nomenclatural type of the genus), which
includes most species of the genus further segregated
into several subsections. Subsection Favosa (Aellen)
Mosyakin & Clemants (= Chenopodium series Fa-
vosa Aellen) includes species geographically ranging
from South America (C. quinoa Willd., C. hircinum
Schrad. etc.) to North America (a group of species re-
lated to C. berlandieri Moq.) and Eastern and South
Asia (C. ficifolium Sm. sensu lato). The latter species
(the lectotype of subsect. Favosa) was widely natural-
ized in other regions outside its initial natural range,
due to which it was sometimes erroneously considered
a species of Mediterranean origin. The phylogenetic
integrity of the newly outlined subsect. Favosa was
conclusively supported by modern molecular and phy-
logenetic evidence [13, 28] and comparative anatomic
and carpological data [32].

Issues of taxonomy and evolution of several species
of Chenopodium, in particular, American cultivated
races of quinoa (C. quinoa), huazontle (C. nuttalliae
Safford), and their wild relatives (C. hircinum etc.)
and probable ancestors were considered in some sub-
stantial, as of that time, publications by Wilson and his
colleagues [35—42]. Even at that time, these integral
studies involved the methods of traditional taxonomy,
palaecoethnobotany (archaeobotany), biochemistry, and
biosystematics.

Recently the nomenclatural type (lectotype) of the
species has been selected for C. quinoa [43]; this her-
barium specimen (the reference sample of the species)
is deposited at the Willdenow Herbarium of the Botani-
cal Garden and Museum in Berlin (Botanischer Garten
und Botanisches Museum Berlin-Dahlem).

History and peculiarities of domestication
of quinoa and some other unique crops of America

The issues of history and peculiarities of domestication
of quinoa and some other unique crops of America has
already been considered in detail by one of the authors
of this article [44]; subsequent discussion in the present
article is partially based on that earlier publication.
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In pre-Columbian times (i.e. prior to the beginning
of colonization by the Europeans) ancient inhabitants
of America managed to domesticate quite a wide range
of local wild plants; however, these crops considerably
differed taxonomically from the domesticated plants of
Eurasia. The unique feature of the ancient American
domestication experience is the use of exclusively local
resources, especially under very limited contacts even
between American geographical and cultural centers of
domestication. Several main centers of plant domes-
tication and origin of agriculture, with their peculiar
sets of crops, are distinguished in the Americas (North,
Central, and South) (see reviews for further informa-
tion [45-53]).

The following centers of plant domestication are usu-
ally distinguished, with some variants, in the Americas:

= Mesoamerican upland and Mesoamerican lowland
centers (remarkable domesticates are corn Zea mays L.,
grain amaranth Amaranthus cruentus L. = A. panicula-
tus L., species of such genera as beans Phaseolus, squash
and pumpkin Cucurbita, paprika Capsicum etc.);

= Andean center (potato Solanum tuberosum L. s.l.
(some taxa), ulluco Ullucus tuberosus Caldas, oca Ox-
alis tuberosa Molina; quinoa Chenopodium quinoa
Willd., qafiiwa C. pallidicaule Aellen, foxtail amaranth
Amaranthus caudatus L. etc.);

= Arizonian-Sonoran center (formed under the influ-
ence of the Mesoamerican upland center; also includes
specific cereals at early stages of domestication, in par-
ticular, barnyard millet from the Echinochloa muricata
(P. Beauv.) Fern. group, species of millet Panicum s.1.,
barley Hordeum s.1., bromegrass Bromus s.l. etc.);

= Eastern North American, also known as Alaba-
man-lllinoian, center (Chenopodium berlandieri Moq. —
C. nuttallii aggr., species of genera Helianthus, Cy-
clachaena, Ambrosia, Polygonum s.l., Phalaris etc.);

= Peruvian coastal center (mainly adoption of crops
from the Andes);

= Amazonian, also known as Amazonian-Orinocan or
Brazilian-Paraguayan, center (manioc Manihot escu-
lenta Crantz, sweet potato [pomoea batatas (L.) Lam.,
and some other crops).

As we can see, the absolute majority of domesticates
of American origin, especially those used at the stage
of early agriculture, are remarkable for their ruderal
(explerent) life strategy; by their ecological and phy-
tosociological features they are somewhat similar to
weeds or plants of marginal habitats [44].
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Species of families Chenopodiaceae and Amarantha-
ceae occupy a prominent place among the cultivated
native plants of America [6, 35, 36, 39—42, 49, 52-59].
The independent domestication of ruderal species of
Chenopodiaceae and Amaranthaceae in America can
be viewed as a unique domestication experiment. The
documented role of these domesticated plants in Ame-
rica was much more important than the role of crops
of these families in the Old World. With the exception
of beet (Beta vulgaris L.) and spinach (Spinacia ole-
racea L.) that originated in the Mediterranean region
[60, 61], chenopod crops did not have significant distri-
bution in the Old World, mainly being used there from
time to time as leaf crops (salad plants) or as substitutes
of normal and wholesome food in famine years (so-
called famine food).

The ethnobotanical data on the use of wild repre-
sentatives of Chenopodiaceae and Amaranthaceae by
native peoples of North and South America are pres-
ent in many publications (see above), and similar data
on North America were critically analyzed and sum-
marized in a thorough monograph by Moerman [63].
Fresh green parts of many representatives of Cheno-
podiaceae (species of genera Atriplex and Chenopo-
dium) were used as green (salad) vegetables or pot-
herbs. The seeds of many wild species of Cheno-
podiaceae served as substitutes of cereals: grit or
flour were made of them; they were soaked, ground,
boiled and prepared as porridge, bread substitute,
and pemmican-type dry mixtures. In particular, Mo-
erman [63] described the use of fruits and seeds of
at least 9 species of Atriplex (orache), 10 species of
Chenopodium, species of Cycloloma Moq. (winged
pigweed), Corispermum L. (bugseed) etc. as food
products, but the real number of species actually
used must have been much higher, as ethnobotanists
often did not indicate the precise species-level iden-
tification of plants, reporting only the genus or an-
other supraspecific group.

Archaeological and palaecoethnobotanical data (see
references above) indicate wide use of seeds of several
species of Chenopodium, which may be considered true
domesticates, in North and South America: C. quinoa
(quinoa, the Andes), C. pallidicaule (qafiiwa or qafia-
wa, the Andes), C. nuttaliae Safford (= C. berlandieri
subsp. nuttalliae (Safford) H.D. Wilson & C.B. Heiser;
huazontle, Mexico), C. berlandieri (central and south-
western part of South America), C. bushianum Aellen
(= C. berlandieri subsp. bushianum (Aellen) Crong.,
North American Atlantic region), C. bushianum subsp.
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jonesianum B.D. Smith (the subspecies considered al-
ready extinct), and some others. Among the mentioned
species and races, only quinoa still maintains its eco-
nomic importance, while remaining species have been
either forgotten (for instance, domesticated North
American large-seeded races of the C. berlandieri
group), or are preserved only locally, as relict crops.

The majority of domesticated species and subspe-
cies of Chenopodium demonstrate some morphologi-
cal and physiological changes likely caused by do-
mestication: disruption of the normal mechanism of
spontaneous dissemination (however, seeds are easily
shed while being thrashed), lost (or at least decreased)
dormant period in seeds; the sizes of seeds increase
considerably; the pericarp is easily isolated from the
testa (seed coat), the testa itself becomes thinner, due
to which the “seeds” acquire shades of white, yellow
or reddish color.

As we can see, practically all cultivated species of
Chenopodium were domesticated independently in
various regions of America. In particular, the fact of in-
dependent origin of Andean cultivars of C. quinoa and
Mexican cultivars of C. nuttaliae [42] has been proven
without doubt. Despite numerous studies, the origin of
quinoa is still a matter of dispute. This species is likely
to have originated from one of the local Andean tet-
raploid wild species belonging to subsect. Favosa. At
present the researchers [64, 65] are inclined to think
that tetraploid American species of Chenopodium from
subsect. Favosa (including the cultivated ones) are al-
lopolyploids that originated from ancient hybridization
events between the local American and probably some
Asian (or Eurasian) species. In particular, it is believed
that one diploid (2n = 18) ancestor of species of the
tetraploid (2n = 36) American complex (C. berlandieri,
C. hircinum, etc.) could be the North American species
C. standleyanum Aellen. Eurasian species C. album L.
or C. ficifolium were suggested for the role of the sec-
ond probable diploid ancestor. In our opinion, typical
C. album, being hexaploid (2n = 54), cannot be consid-
ered as a potential parental species of a tetraploid tax-
on. Therefore, diploid C. ficifolium is best suited for the
role of such an ancestral species. The species C. stand-
leyanum was placed by us [24, 30] in a separate sub-
section Standleyana Mosyakin & Clemants, which is
extremely interesting in terms of its phytogeography,
since it links North American and East Asian taxa. This
subsection also includes East Asian C. bryoniifolium
Bunge (= C. koraiense Nakai s. str.), C. gracilispicum
H.W. Kung (C. koraiense auct. p.p.), C. atripliciforme
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Murr s. str. (C. badachschanicum auct., non Tzvelev),
North American C. standleyanum (C. boscianum auct.
non Moq.), and probably also C. missouriense Ael-
len emend. F. Dvorak. Thus, there is an evident “East
Asian trace” in the origin of American tetraploid spe-
cies of subsect. Favosa (including C. berlandieri, C.
hircinum, and C. quinoa).

As currently generally estimated, quinoa emerged
about 7,000 years BP, but there are some indications to
an older age of this crop. The archaeobotanical remains
of the fruits similar to those of quinoa in the northern
part of Peru on the western slopes of the Andes are dat-
ed by the Las Pircas period (9,800-7,800 years B.P.);
however, it is possible that these earliest finds indicate
the pre-domestication use of plants from natural habi-
tats by tribes of hunters-gatherers rather than complete
domestication [43].

Contrary to the older Andean complex, the so-
called “Eastern complex” of crops was formed in
North America in the eastern and central parts of the
present-day USA about 5,000 years ago, i.e. much
later than the time of quinoa domestication in South
America. Besides the races of the C. berlandieri — C.
bushianum group, this complex also included Am-
brosia trifida L. (giant ragweed), Helianthus annuus
L. s.l. (sunflowers) and local species of genera Cy-
clachaena (marsh-elder) and Amaranthus. Consider-
able domestication-caused morphological changes
in the seeds of cultivated species of Chenopodium
are reliably traced in the archaeological records of
this region for the period of 3,500-2,000 years B.P.
During that period, forms with large (about 2 mm
in diameter) seeds and thinner testa (10—15 um as
compared to 40-78 pum in wild species) appeared,
which may testify to the emergence of true domes-
ticated cultivars. The cultivation of local Chenopo-
dium domesticates (as well as many other species)
in North America gradually ceased starting with the
23 centuries C.E. due to the adaptation of more
productive Mesoamerican (Central American) crops,
in particular, corn, several species of beans, squash
and pumpkin [53]. However, the ancient tradition of
cultivation of South American species of Chenopo-
dium (especially quinoa) continued and still contin-
ues until now.

Quinoa has many native landraces and other cultivars
adapted to extremely diverse natural and climatic con-
ditions of South America. In particular, the following
groups of cultivars, landraces, and forms are distin-
guished [6]: (1) Altiplano (northern Andean highlands),
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(2) Salares (southern highlands), (3) Inter Andean Val-
leys, (4) arid zones (in particular, western highlands),
plants of (5) high altitudes and cool climate, (6) coastal
regions, (7) jungle and tropical zones, and (8) high
rainfall and humidity zones. Such a considerable diver-
sity of cultivars and forms opens excellent prospects
for the search for cultivars best pre-adapted to the con-
ditions of different physiographic and climatic zones
of Ukraine.

Peculiarities of quinoa cultivation

The culture of quinoa is new for domestic pro-
ducers in Ukraine. Under the conditions of south-
ern Polissia and northern Forest-Steppe zones of
Ukraine — at the experimental agricultural farm of
the Institute of Plant Physiology and Genetics, NAS
of Ukraine (Vasylkiv District, Kyiv Region) — qui-
noa was sown in well prepared leveled soil in early
May in 2013-2014 at stable positive temperatures
(8—10 °C) and sufficient humidity of soil. The row
planting was made 1-2 cm deep with the row spac-
ing of 30 cm. The seeds were kindly provided by Dr.
Jamal B. Rakhmetov (M.M. Gryshko National Bo-
tanical Garden, NAS of Ukraine). Late terms of sow-
ing allow using non-selective herbicides based on N-
(phosphonomethyl)glycine (Glyphosate), in spring
and relieving the fields from wheatgrass, Elytrigia
repens (L.) Desv. ex Nevski (4Agropyrum repens L.),
sow-thistle species (Sonchus spp.), and other weeds.
Being the predecessor, quinoa allows decreasing the
weed infestation of the field with thermophylic grass
species (in particular, foxtail species, Setaria spp.
etc.) on condition of introducing graminicides of the
classes of aryloxyphenoxypropionic acid, cyclohex-
anediones efc. A considerable drawback is a high
level of infestation of quinoa fields with common
goosefoot (Chenopodium album L., a species very
widespread in Ukraine) and other related species of
the genus, as well as species of the genus Atriplex L.
(orache). However, if quinoa is used as a predecessor
of winter wheat or corn, on the fields of which the
use of herbicides to control Chenopodium album is
efficient, high levels of weed biomass accumulation
may be considered as application of green manure.

Quinoa responds very well to soil enrichment with
nitrogen [66]. To cultivate the organic crop, quinoa
should be sown after the application of organic fertil-
izers, green manure, nitrogen-fixing grain legumes, or
either nitrogen-fixing species of plants should be used
as green manure.
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Quinoa demonstrates good response to the foliar ap-
plication of macro- and microelements. However, the
damage of quinoa leaves with agrochemicals may be
observed as early as after the introduction of 1-3 %
working solutions of fertilizers. Foliar biofortification
of quinoa yield is efficient using fertilizers containing
nutrition elements and amino acids (Megafol, Megafol
Protein, Isabion).

Due to the fact that quinoa seeds have high content
of proteins and amino acids, it was demonstrated that
it may condition the increase in selenium accumulation
in the yield in the forms of selenomethionine, selenate
(Se(VI)), and in non-protein compounds. On condition
of the application of barium selenate and barium sel-
enite during the vegetation period, quinoa seeds accu-
mulate organic selenium [67].

Quinoa is a known photoperiod-responsive crop.
For instance, cultivars from Ecuador need at least 15
days with short illumination period for 10 h to transfer
to the flowering phase. The duration of the vegetation
period may vary in different years, being from 108 to
148 days [68].

Quinoa is uniquely adapted to the cultivation in dif-
ferent agroecological regions; it grows at relative hu-
midity from 40 to 88 % and can endure the tempera-
tures from —4 °C to +38 °C. This crop uses water with
high efficiency and forms the yield even at 100-200
mm of rainfall during the vegetation season [5]. How-
ever, the physiological mechanisms of stress resistance
of this crop are studied insufficiently [69].

In the vegetation season of 2014 with high amount
of rainfall, the fields of quinoa in Kyiv Region were
slightly infested with downy mildew (Peronospora
farinosa) and sugarbeet root aphid (Pemphigus fusci-
cornis). No infestation with these pathogen and pest
should be expected under dry conditions of the vegeta-
tion season.

In 2014, the yield of quinoa was 1.05 t/ha, thus mak-
ing the cultivation of this crop highly cost-efficient.
According to many authors, the yield may be as high
as 2.5 t/ha [70].

Therefore, quinoa is a promising crop for domestic
grain producers. The introduction of quinoa into crop
rotation systems can improve ecological conditions
of agrophytosystems and promote the restoration of
soil fertility in the country without diminishing the
revenues of farmers and grain producers. The issues
still to be solved in promoting quinoa cultivation in
Ukraine are the identification of crop genotypes opti-
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mal for the regions in the Steppe, Forest-Steppe, and
Polissia zones, the control of dicotyledonous species
of weeds in the fields, and some aspects of introduc-
ing the mechanical aids into crop production.
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s 3abe3meveHHst 3pocTaHHs i auBepcudikaiii poc-
JVHHULTBA YKpaiHU 1 PO3IIMPEHHS! Cy4acHHX CIBO3MIH Ha
OCHOBI y3arajbHEHHs CBITOBOTO JIOCBIy Ta INPOBEICHUX
MOJIBOBHUX EKCIIEPUMEHTIB JIOCHIDKEHO MOXIIUBICTH BHPO-
nryBaHHs B kpaiHi kinoa (Chenopodium quinoa L.). HaBe-
JICHO JaHl 3 CHCTEeMaTH4HOI'O MOJIOKCHHS KiHOa Ta CIO-
pimHeHOCTI KyabTypu 3 iHIIMMH BuJamu poxny Chenopo-
dium, 3 icropii gomectukarii Buny. Kinoa Mae BUCOKy Xap-
YOBY I[IHHICTH, 1l MOXHa BHKOPHCTOBYBaTH y Oe3moTe-
HOBUX JII€TaX, 110 € BOKJIMBUM KOMIIOHEHTOM PAIliOHY JIIO-
quHU. [IpencraBieHo pe3ynabraTé BHPOIILYBaHHS KiHOA Yy
2013-2014 pp. 3a yMOB MAOCIIJHOTO CLIBCHKOrOCIOMAP-
ChKOTO BUpOOHMITBA [HCTHTYTY (hizionorii pociuH i reHe-
tikn HAH VYkpainn (Bacunbkiebkuii paiion KuiBcbkoi 00-
nacti). Takum 4YMHOM, KyIbTypa KiHOA € TNEPCHEKTHBHOIO
JUIS BITYM3HSHUX 3¢pHOBHPOOHWKIB. BBenmeHHs KiHOa 0
CIBO3MIH MO)KE ITOKPAIIUTH CKOJOTIYHUH cTaH arpodiro-
[ICHO3IB Ta CIPHATH BiHOBICHHIO POIFOYOCTI IPYHTIB KpalHU
0e3 3HIKeHHS IPUOYTKIB arpapiis.

KurouoBi cioBa: Chenopodium quinoa, xinoa, 610Jorisi, CHC-
TEeMaTHKa, JOMECTHUKALisl, TEXHOJIOT1] BUPOLTYBaHHS.

KuHoa — nepcrnekTuBHAs 115 YKPAHHBI
«3epPHOBas» KYJbTYpa

C. JI. Mocsikun !, B. B. [lIBapray 2

e-mail: S Mosyakin@hotmail.com;
e-mail: VictorSchwartau@gmail.com

"Nucruryt 6oranuku uM. H. T. Xonogunoro HAH Ykpanust
V. TepemenkoBckas, 4, Kues, Ykpauna, 01004
2UuctutyT usronornu pactenwit u redetnkn HAH Yipanss
V. BacunbkoBckasi, 31/17, Kues, Yipanna, 03022

Jnst obecrieueHnst pocta U JUBEPCUPHKALMN pacTCHHE-
BOJICTBA YKpaWHBIL, a TaKXe PACHIMPEHUS COBPEMEHHBIX
CEBOOOOPOTOB Ha OCHOBE OOOOIICHMS MHPOBOTO OIBITA
W TPOBEACHHBIX IMOJEBBIX 3KCIHEPHUMEHTOB HCCIIEI0BaHA
BO3MOXXHOCTB BBIpAlMBaHMs B cTpaHe kuHoa (Chenopodi-
um quinoa L.). IIpuBeeHbI TaHHBIE IO CHCTEMAaTHYECKOMY
TMIOJIOKEHUIO KMHOA U POACTBE KYJIBTYPHI C JAPYTUMH BHUJA-
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Mu pona Chenopodium, IO UCTOPUN JOMECTHKAIIMU BUIA.
KuHoa nMeeT BBICOKYIO NHINEBYIO IIEHHOCTb, €€ MOYKHO
WCTONB30BaTh B OE3MIIOTEHOBHIX IHETaX, YTO SBIIACTCS
Ba)XHBIM KOMITOHEHTOM palloHa dejoBeka. [IpencTaBneHs
pe3ynbTaTsl BeIpamuBaausa kuHoa B 2013—2014 rr. B ycio-
BUSIX ONBITHOIO CEJILCKOXO3SIMCTBEHHOIO Ipou3BoAcTBa MH-
ctutyTa ¢usnoiornu pacrenuii u reaetukn HAH VYkpan-
vbl (BacunbpkoBckuit paiion Kuesckoii oOmactn). Takum
00pa3om, KyapTypa KHHOA SABJSETCA MEPCHEKTHBHOM IUIs
OTEUECTBEHHBIX 3epHOIIpOU3BOAUTENCH. BBegeHne kuHoa B
CEBOOOOPOTHI MOXKET YJIYUIIHTh YKOJIOTHUIECKOE COCTOSIHUE
arpo(UTOICHO30B U CIIOCOOCTBOBATH BOCCTAHOBJICHHIO TLJIO-
JIOPOAINS TIOUB CTPAHBI 0€3 CHIDKEHHS TPUOBLICH arpapHues.

KuaroueBsbie cinoBa: Chenopodium quinoa, KnHOa, OUOIOTHS,
CUCTEMATHKA, TOMECTHKAIINS, TEXHOJIOTHH BEIPAIINBAHIS.
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