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Abstract: Environment can not exist without plants.
Historically, plants have often been selected for dif-
ferent uses, as medicinal, food, ornamental and others.
Plants are one of the main sources of food for life. Much
of the food plants exist in nature as wild. Currently the
depletion of natural resources is observed around the
world. Considering these, it is important to study their
location, resources and knowledge of their traditional
use. Qakh is a historical district of the Azerbaijan, lo-
cated in the north-west part of the country and on the
south macroslope of the western part of the Great Cau-
casus. The region is one of the least studied areas of
the country in terms of plant diversity. The checklist of
wild food plants of the region has not been prepared, al-
though the useful plants have been studied by a number
of scientists. Generally, 323 wild food plants (vascular)
were recorded in the region across 72 families and 211
genera, with by far the largest family being Asteraceae
(35 plant species), followed by Rosaceae, Apiaceae,
Fabaceae, Brassicaceae, Lamiaceae, Malvaceae and
Polygonaceae. Total number of species include 29 tree
species, 18 shrubs, 2 subshrubs, 1 climber, 69 annual,
27 biennial and 177 perennial herbs. It was recorded one
endemic species of Azerbaijan (Rubus buschii Grossh.
ex Sinkova), 35 endemics of Caucasus, and 25 species
listed in the Red Book of the Republic of Azerbaijan.
Most of the food plants are distributed in the northern
and northeas-tern parts of the study area (263 species).
The southern part has less numbers (55 species) than
middle part (147 species) of the region. Besides, 52 spe-
cies are found all over the area. In general, the high plant
species richness in the area is found in lower and mid-
dle mountain zone between 600 m and 1700 m. Cluster
analysis based on presence/absence of food plants of the
area along an altitudinal gradient determinate two main
cluster groups, where the first group consists of plants
of the alpine zone and the second group combines the
other zones.
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INTRODUCTION

The existence of plants is very important for the life on
the Earth. Food plants are irreplaceable nutrients and
energy resources for humans, and also many food com-
binations are processed from plant sources. Since an-
cient many food plants have been used as food. A large
part of the food plants have been studied in detail, but
people are still discovering different uses. Generally,
plant-based foods are known as legumes, fruits, grains,
vegetables, seeds and nuts. 80% of the food derived
from world’s plants come from 17 plant families [Wil-
lis, 2017].

The Caucasus Ecoregion is located between the
Black and Caspian seas. The Caucasus Mountains sys-
tem include the Great Caucasus (north part) and the
Lesser Caucasus Mountain Ranges (south part), locate
at the intersection of Europe and Asia. The Caucasus is
listed as one of eight global centers for the domestica-
tion of plants, and many food plants having their ori-
gins from the South Caucasus. The region contains an
amazing variety of vascular plants, with about 6300 de-
scribed species [Bussmann et al., 2017]. Barley, wheat,
grapes, rye, peas, pears, pomegranates, and many other
species can be found growing wild and are the ances-
tors or close relatives of economically important plants
grown present-day.

Azerbaijan occupies the southeastern part of the
Caucasus. The Great and Lesser Caucasus Mountains
cover more than a half of the territory of the country
and its altitude range between 30 m below sea level to
4466 m above sea level. The temperature varies depend-
ing on the relief [Museyibov, 1998]. The country has a
rich and varied plant cover, consisting of a large num-
ber of useful and economically important plants. The
flora of Azerbaijan consists of about 5000 plant species,
belonging to 1142 genera of 186 families [The flora of
Azerbaijan, 1950-1961; Asgarov, 2011], including 200
endemics of Azerbaijan and 950 endemics of the Cau-
casus [Red book of Azerbaijan, 2013, Red list of the en-
demic plants of the Caucasus, 2014]. M.A. Qasimov et
al. [Qasimov et al., 2010]. are recorded 746 wild plants
as vegetable for the flora of Azerbaijan. In generally,
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the flora of the country is represented in twenty botany-
geographical regions. Qakh is a historical district of the
country, located is the north-west part of Azerbaijan
and on the south macro-slope of the western part of the
Great Caucasus.

Approximately 30% of the total area of the region
territory are occupied by forests. The main purpose of
the study is the compilation of a checklist of wild food
plants of Qakh district, also definition of their food
properties and distribution patterns.

MATERIAL AND METHODS

Study area. The Caucasus is situated between the Black
and Caspian seas, between latitudes 39°-47°N and lon-
gitudes 40°-50° E. The southwestern Caucasus includes
counties - Georgia, Armenia and Azerbaijan and is cha-
racterized by a very mild and humid climate. The Re-
public of Azerbaijan is located in the southeastern part
of the Caucasus at the crossroads of eastern Europe and
south-west Asia. It is the largest country in the southern
Caucasus (86.600 km?). Nine out of thirteen main cli-
mate types are represented in the country [Museyibov,
1998].

The investigations were carried out in Qakh district
(Fig. 1), situated in the north-west of Azerbaijan, in
2012-2019. Nearly 40% of region is mountainous. The
northern and northeastern parts of the region belong to
the Western Great Caucasus, central part to the Alazan-
Ayrichay valley, and the southern part to Bozgyr pla-
teau including to 20 botanical-geographical regions of
Azerbaijan.

The study area is divided into six altitude zones:

1) lowland and foothills (up to 400 m a.s.l.); 2) lower
mountain zone (500-800); 3) middle mountain zone
(800-1700); 4) upper mountain zone (1700-2000); 5)
subalpine zone (2200-2400); 6) alpine zone (2400-
3200) [Museyibov, 1998].
Floristic composition and plant uses. Study of the plant
cover was carried out by the route and sampling, gene-
rally accepted methods in geobotany [Field geobotany,
1960]. The plant checklist was prepared based on data
collected during the field trips in the study area and lit-
erature resources [The flora of Azerbaijan, 1950-1961;
Ali-zade et al., 2019].

Accepted scientific names and synonyms were de-
termined according to the Flora of Azerbaijan, then
verifi-ed and updated according to other sources [The
flora of Azerbaijan, 1950-1961, Kew Plant List home
page, World Flora Online (WFO) home page]. Herbar-
ium vouchers are stored in the Herbarium Foundation
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Figure 1. Location of the Qakh district in the
northwestern part of Azerbaijan Republic.

(BAK) of the Institute of Botany of ANAS.

Data about the uses of food plants was obtained
based on interviews and literature resources [The flora
of Azerbaijan, 1950-1961, Qasimov, 2010, Bussmann
et al., 2017]. Interviews were conducted during field
surveys with people living in the area. However, most
participants were over 50 years old, because only very
few younger people has information about food plants.
Statistical analysis. The food plant diversity of the Qakh
district has been analyzed using Venn diagrams [Venn,
1880], between all botanical-geographical regions. The
R programming was used in the statistical analysis and
mapping of the region along on altitude gradient. The
distribution of food plant species richness pattern was
analyzed using the simple linear regression model [Mc-
donald, 2014] along an altitudinal gradient. Algorithm
UPGMA based on the presence or absence data of spe-
cies along the altitude zones were implemented. Clus-
ters are formed based on Jaccard similarity index (K,):

K = c
I T a+b—-c

where, a - represents the total number of members in
A site; b - represents the total number of members in B
site; ¢ - represents the total number of similary members
in both sites.

An altitudinal map (elevation a.s.l., m) of the study
area was created according the highest-resolution topo-
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graphic data generated from Shuttle Radar Topography
Mission (SRTM), extracting to the R, generally using
“raster” and “maptools” packages. The altitude vari-
ables (“alt”) were calculated at the spatial resolutions
— 30 seconds (0.93 x 0.93= 0.86 km2 at the equator)
[WorldClim - Global Climate Data page]. GPS coordi-
nates of plant species were recorded with Garmin Etrex
10.

RESULTS AND DISCUSSION

Floristic and plant uses analysis of the data. As a
result of research, 323 wild food plants (vascular) were
recorded in Qakh district across 72 families and 211
genera, with by far the largest family being Asteraceae
with 35 species, followed by Rosaceae—31, Apiaceae
—28, Fabaceae-22, Brassicaceae—17, Lamiaceae—14,
Malvaceae—13, Polygonaceae—11, while sixty four
families represented by one to ten species (Fig. 2). The
study territory consists of 29 tree species, 18 shrubs, 2
subshrubs, 1 climber, 69 annual, 27 biennial and 177
perennial herbs.
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Figure 2. Frequency of wild food plant taxa arranged
by life forms.

Most of the food plants are distributed in the nor-
thern and northeastern parts of the in the study area (the
Western Great Caucasus botanical-geography region).
This is due to the fact that about 80% of the total flora of
the study area is distributed in this territory; also the area
has the favorable natural and climatic conditions for the
plants. Regardless of the number of species, valuable
food plants are common in whole of the study area. Be-
sides, 52 species are found all over the area (Fig. 3).

Analyzing the endemism of the food plant diversity
of the Qakh district, it was recorded one endemic spe-
cies of Azerbaijan (Rubus buschii Grossh. ex Sinkova),
35 endemic of Caucasus. Out of total number species
recorded in the Red Book of the Republic of Azerbaijan
25 species are found in the district [2013].
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Figure 3. Distribution of food plants shared among
botanical-geographical regions in the Qakh district:

L] Qakh region; Western of the Great Caucasus;

Alazan-Ayrichay valley; Bozgyr plateau

As a result of interviews have been revealed that
some plants (Allium ursinum L., Rhus coriaria L.,
Stellaria media (L.) Vill.,, Chenopodium album L.,
Portulaca oleracea L., Cornus mas L., Castanea
sativa Mill., Malva sylvestris L., Punica granatum L.,
Fragaria vesca L., Fragaria viridis (Duch.) Weston,
Rubus anatolicus (Focke) Focke ex Hausskn., Urtica
dioica L. and etc.) are more traditionally common used
food plants by people in the area (Tab., Fig. 4). Some of
these are often used in the preparation of national meals.

As a result of the analysis of food plants it became
clear that, 47 species have only food properties [The
flora of Azerbaijan, 1950-1961; Qasimov, 2010;
Mehdiyeva, 2011; Ibadullayeva, 2013; Bussmann et al.,
2017; Alizade et al., 2019]. Other 275 plants species
have medicinal, ornamental, melliferous, dye, feed and
different technical useful properties. Of these, 190 plant
species have medicinal properties.

Statistical analysis of the data. As a result of interviews
it has been revealed that the reserves of Allium ursinum,
Castanea sativa, Punica granatum and Rhus coriaria
plant species are widely collected and used in the
district by people, from total number of rare species of
Azerbaijan in the study area [Red Book of Azerbaijan,
2013]. This factor crucially affects the spread of A.
ursinum, C. sativa and R. coraira leading to the decline
of the number of individuals. During field surveys 34
locations of these species were recorded. First we created
a map of study area along altitudinal gradient, and then
the distribution of these species is indicated on the map
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Table. Traditionally common used wild food plants by people in Qakh district.

Latin name Common Use description Part used Life form Location
name
Alliaceae
Allium ursinum ay1 sogan1  salad, vegetable, soup flowers, leaves, bulb  perennial 2,3
Corylaceae
Corylus avellana adi findiq fresh or dried eat, cakes,  fruits tree 2,3
biscuits
Anacardiaceae
Rhus coriaria asi sumagi  oil, spices fruits shrub 1,2, 3
Amaranthaceae
Amaranthus qara as a spinach substitute, the young leaves and annual 1,2,3
retroflexus pancoar salads, added to maize shoots, seeds
(qara tora)  meal
Caryophyllaceae
Stellaria media cincilim in national meals, salat, flower, stem, leaves, annual 1,2,3
sprouts, sandwiches seed
Chenopodiaceae
Chenopodium album  agimtil toro  as a spinach, like the young leaves and annual 2,3
broccoli shoots, tops of mature
plants, the flowers
and sprouted seed
Cornaceae
Cornus mas adi zogal marinade, jam fresh and dried fruits tree 1,2,3
Fagaceae
Castanea sativa adi sabalid  in national meals, eating  fruits tree 3
fresh fruits
Lamiaceae
Mentha longifolia uzunyar- tea, conditery leaves perennial 1,2,3
paq yarpiz
Malvaceae
Malva sylvestris meso in national meals, salat leaves, stems annual 1,2,3
omokdma-
ci, balba
Portulacaceae
Portulaca oleracea bagca salad, marinade leaves, stems, flowers annual 1,2
parparaon and seeds
Punicaceae
Punica granatum adi nar juice, jam fruits tree 1,2,3
Rosceae
Crataegus pentagyna  besyuvali  juice fruits tree 2,3
yemisan
Fragaria vesca meso juice, jam fruits perennial 2,3
ciyoloyi
Fragaria viridis g0y juice, jam fruits perennial 2,3
ciyalok
Rubus anatolicus anatoli juice, jam fruits shrub 2,3
boyiirtkani
Urticaceae
Urtica dioica ikievli soups, in national meals leaves perennial 1,2,3
gicitkan
Vitaceae
Vitis sylvestris meso in national meals, juice, young leaves, fruits climber 1,2,3
lzimii jam, cakes, biscuits

Note: 1 - Bozgyr plateau, 2 - Alazan-Ayrichay valley, 3 - Western part of the Great Caucasus botanical-geographical regions.
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Figure 4. Wild food plants of Qakh district.

(Fig. 5). The map shows that C. sativa is mainly found
in higher altitude zones (800-1700 m a.s.l.). However,
P. granatum is widely distributed in the lowlands (up
to 300-350 m a.s.l.). A. ursinum generally is distributed
from the lowland to higher mountain zone, but mostly
found in large numbers in lowland and lower mountain
zone.
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Figure 5. Distribution of four rare food plant species
[Red Book of Azerbaijan, 2013] along an altitude
gradient in Qakh district: the species are represented
as circles - Allium ursinum (orange), Castanea sativa
(blue), Punica granatum (red), Rhus coriaria (green).

Wild food plant species are distributed across all el-
evation areas throughout Qakh district. The patterns of
food plant species richness along elevation gradient is
shown in figure 6. There is a significant decrease in total
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species richness along altitude from 2000 m to 3200 m
in alpine and subalpine zones. From the total number of
the species, only two species (Vaccinium myrtillus L.,
Carduus crispus L.) are found in subalpine and alpine
areas. Overall, 11 plant species of plants belonging to
nine genera of nine families are distributed in the high
altitudinal zones. In general, the high plant species rich-
ness in the area is found in lower and middle mountain
zone between 600 m and 1700 m, with maximum value
observed at 600-900 m. This can be explained by the
fact that, most of the wild food plants, 172 plant species
(53.25 percent of the total species) are distributed in the
lower and middle mountain zone. The main reason for
the decline of species richness over high elevation is the
decrease of the total number of species in the region.
The distribution of most of the food plants in the lower
and middle mountain zones increases the possibility of
their use by humans.
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Figure 6. Simple linear regression of variations of total
species richness of food plants along an altitudinal
gradient (R?= 0.7236, p = 0.0002775, y = -0,080,
x+273,2)
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Cluster analysis based on presence/absence of food
plants of the area along an altitudinal gradient determi-
nate two main cluster groups. The first group consists
of the alpine zone, while the second group is divided
into different subgroups with other altitudinal zones.
The high similarity coefficients (K, Jaccard) were
determined for the lower and middle mountain zones
— 0.7636. Moreover, the lowland and lower mountain
zone have - 0.7587, the lowland and the middle moun-
tain zone — 0.5863 high similarity coefficients. The
higher mountain and subalpine zones are grouped to-
gether under the subgroup which indicates that they
have similar food plant diversity (Fig. 7).
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Figure 7. Dendrogram of the food plant diversity along
on altitude, formed according Jaccard similarity index,
UPGMA algorithm.

Threatened species. Allium ursinum - the bear’s garlic
(known also as buckrams, ramsons, wild garlic, wood
garlic, broad-leaved garlic or bear leek) widespread
distributed in Europe and Asia. In Azerbaijan, the
species can be found only in the north-western part of
Azerbaijan, also in Qakh district. It is a rare species
of Azerbaijan, which is included the Red Book of
Azerbaijan (2013) with National IUCN status —
Vulnerable (VU) [Dadashova et al., 2017].

All parts of the plant are edible, but leaves are the
mostly used part. In the study area mass collection of this
species was observed. Basically, the plant is harvested
before flowering. This prevents the reproduction of this
species by seeds. Currently planting of the species is
observed in the region.

Rhus coriaria — known as scilian sumac, tanner’s
sumach, elm-leaved sumach can be found in the Western

54

Great Caucasus and Bozgyr plateau botanical-regions in
the study area. It is a rare species of Azerbaijan, which
included in the Red Book of Azerbaijan (2013) with
National IUCN status — Vulnerable (VU).

The fruits of the plant has a sour taste, it is a
popular spice in the East, also in Azerbaijan as dried
and crushed. The fruits of the species are also collected
by people. However, this factor does not pose a threat
in reducing its number. The main factor of decrease is
the collection of trees as firewood. Individuals of trees
in the lower mountain zone in massive numbers are
collected by people, due to the fact that these areas have
easier accessibility.

CONCLUSION

Finally, it is interesting to note that some wild food
plants are distributed in large areas in Qakh district
that can be used for healthy living. The paper presents
originally prepared checklist of wild food plant species
of the district, and analyzed at the taxonomic level and
distribution along an altitudinal gradient. In future stud-
ies, it is aimed to research a widely distributed areas of
wild food plants and their use prospects. It also specify
that two red list species of 4. ursinum and R. coriaria
affected with a negative factor such as collecting by hu-
man activity, than C. sativa and P. granatum. C. sativa
tree species have been widely cultivated by humans
since ancient times in the area. P. granatum is also com-
monly encountered in the culture. Recently, A. ursinum
has been also cultivated in the gardens (private) because
of the species is widely in use. At a time when there is a
reduction in the risk of natural resources it is important
to investigate natural food sources.
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Azarbaycanin Qax rayonunun yabani qida
bitkilari, Qafqazin conub-sorqi: névmiixtalifliyi vo
hiindiirliikkdon asili olaraq yayilmasi

Aida Q. ibrahimova
AMEA Botanika Institutu, Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Otraf miihit bitkilorsiz mévcud ola bilmoz. Tarixen
bitkilor tez-tez derman, qida, boazok va digorlori kimi
miixtolif mogsadlor tglin secilmisdir. Bitkilor hoyat
iiclin asas gida monbalorindon biridir. Yem bitkilarinin
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bir ¢oxu tobistde yabam olaraq movcuddur. Hazirda
diinyada tobii ehtiyatlarin tiikonmosi miisahidos olu-
nur. Bunlar1 nazars alaraq, yabani qgida bitki ndvlorinin
yayillma areallarinin, vo ononovi istifadssi barads
molumatlar1 dyronmok vacib vo aktual hesab edilir.
Qax rayonu Azorbaycanmn tarixi bdolgesi olmaqla,
6lkonin simal-qorb hissasinds vo Bdyiik Qafqazin qorb
hissosinin conub yamacinda yerlagir. Hal-hazirki dovra
gador faydali bitki novlori bir sira alimlor torsfindon
aragdirilmasina baxmayaraq, Qax rayonunun yabani
gida bitkilorinin tmumi siyah1 hazirlanmamigdir.
Tadqiqat islori 2012-2019-cu illorde aparilmigdir.
Burada 72 fasilo vo 211 cinso aid 323 yabami qida
bitkilori qeydo alinmigdir. NOv say1r baximindan
on iri fosilo Asteraceae (35 ndv), daha sonra golon
fosilolor Rosaceae, Apiaceae, Fabaceae, Brassicaceae,
Lamiaceae, Malvaceae vo Polygonaceae. Bunlardan, 29
novil agac, 18 kol, 2 yarimkol, 1 lian, 69 birillik, 27
ikiillik vo 175 goxillik bitki novleridir. Qida bitkilorinin
oksariyyati tadqiq olunan orazinin gimal vo simal-sorq
hissolorindo daha ¢ox rast yayilmisdir. Bundan olava,
52 qida bitki biitlin orazi boyunca yayilmisdir. Todqiqat
orazisindo 1 Azarbaycan endemi (Rubus buschii Grossh.
Ex Sinkova), 35 Qafqazin endemi qeyd edilmisdir, 25
nov isa Azarbaycan Respublikasinin Qirmizi Kitabina
daxil edilmigdir. Qida bitki novleri yiiksoklikdon asili
olaraq statistik tohlil edilmigdir vo miioyyan edilmisdir
ki, an zongin asag1 dag qursagindan orta dag qursagina
kimi 600 m - don 1700 m arasinda olan orazilor név
miixtolifliyi ilo daha da zengindir. Bitki ndvlorinin
orazido movcud olub /olmamasma osaslanan klaster
tohlili naticasinds 2 asas klaster qrupu yaranmigdir.
Acar sozlor: bitkidon istifada, floristik tahlil, statistik
tahlil, tohliikalor

Jukopactymme numesblie pacteHus Kaxckoro
paiioHaA3ep6aiifkaHa, I0r0-BOCTOYHBIN YacTh
Kagka3a: Bu1oBoe pa3Hoodpasne u B 3aBHCHMOCTH
OT I'PajiieHTa BBICOTHI

Aunpga K. UOparumoBa
Hucmumym Bomanuxu HAHA, baoamoap 40, baky, AZ1004,A3epbatiosrcan

Oxpyxaromasi cpea He MOTYT CYIIecTBOBaTh Oe3 pac-
TeHuid. C IpeBHUX BPEMEH pacTeHHs 4acTO OTOUPAJINCh
JUISL Pa3NIMYHBIX LIEJIeH, TaKUX KaK JIEKapCTBEHHBIE, M-
IIEeBbIE, IEKOPaTUBHBIE U Apyrue. PacTeHus ABIsSOTCS
OJHUM W3 OCHOBHBIX MCTOYHUKOB IUIIM JUISl JKU3HU.
Bornpiias 4acTh MUIIEBBIX PAaCTEHUH MPHUCYTCTBYET B
€CTECTBEHHOM NMpHUpOLEe Kak AuKad. B Hacrosmee Bpe-



PLANT & FUNGAL RESEARCH

MsI HaOJTIOIaeTCsl UCTOIICHUE TTPUPOIAHBIX PECYPCOB 10
BCEMY MHUpY. YUUTBIBas 3TO, BAYKHO U aKTYaJIbHO W3-
YYUTh UX MECTOIOJIOKEHHUE, PECYPCHl U 3HAHUS 00 MX
TPaJUIIMOHHOM UCTIONIB30BaHuU. Kaxckuil paiioH Haxo-
JIUTCSL Ha FO’)KHOM MaKpOCKJIOHE 3amaaHoi yactu bomb-
moro KaBkaza u sBIsieTCS HUCTOPUUYECKUM PETHOHOM
AzepOaiipkaHa, pacIoiioKECHHBIM B CEBEpO-3araHon
4acTH cTpaHbl. He cMOTps HA TO, YTO MOJIe3HBIC pacTe-
HUA pailoHa B CBOE BpeMsl KOMILJIEKCHO UCCIIEIOBATIUCH
PAZOM YYEHBIX, CITUCOK €r0 JUKOPACTYIIUX MUIICBBIX
pacTeHui 10 HACTOSIIIETO0 BPEMEHH OCTABAJICS HE U3-
YYEeHHBIM. Hamumu wuccienoBaHUSIMU 3apETUCTPH-
poBaHO 323 MHIIEBBIX PACTEHUS, OTHOCALIUXCA K 72
cemeiictBaM u 211 ponam. HaubGosmbImmm 9uCioM rpe;i-
CTaBUTEJIECH XapakTepusyercs cemeicTBo Asteraceae,
3a KOTOphIM cienyroT Rosaceae, Apiaceae, Fabaceae,
Brassicaceae, Lamiaceae, Malvaceae u Polygonaceae.
W3 o0miero uncia BEISBICHHBIX BHIOB 29 - JepeBbs,
18 - KycTapHUKH, 2 TIONyKyCTapHHMKa, 1 nuaHa , 69 -
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OJTHOJIETHUKH, 27- MBYXJETHUKU U 175 MHOTONETHHE
TpaBbl. 52 BUJa MUIIEBBIX PACTEHUH paclpoOCTPaHEHO
mo Bceil Teppuropun obnacTH uccienoaHus. bomb-
IIUHCTBO K€ COCPENOTOUECHO B CEBEPHOM U CEBEPO-BOC-
TouHoi wactax Kaxckoro paitona. B xone uccnenona-
HUI 3aperrucTpUpOBaH OIWMH 3HAEMHUK A3sepOaiimkana
(Rubus buschii Grossh. Ex Sinkova), Tpunuare msth
sHAeMukoB KaBkaza M ABajauarh MmITh peAKUX U Ha-
XOMSIIIUXCS MO YITPO30i UCUE3HOBEHMsI BHJIOB, 3aHE-
ceHHbIX B KpacHyro kHury AsepOaiimxkaHckoil Pecmy-
ONMKH. YCTaHOBJICHO, YTO HWKHUN U CPEJHUN TOPHBIC
nosica (oT 600 mo 1700 M Hag yp.M.) XapaKTepHU3yIOTCS
BBICOKMM BUIOBBIM pa3HOOOpa3veM MHIIEBBIX pacTe-
Hui. [IpoBeieHHBIN KIICTEPHBIM aHAJIU3, OCHOBAHHBIN
Ha HaJMYMH / OTCYTCTBHU KOPMOBBIX PAaCTeHUI paiioHa
BJI0JIb BBICOTHOTO T'PaIUEHTA, OMPEAETAET 2 OCHOBHBIE
KJIACTEpHBIE TPYIIIIHL.

Kniouesvie cnoga: ucnonvsosanue pacmenui, guopu-
CMUYeCKUll aHaIu3, CMAmMUCMU4ecKuti aHaus, y2possl



