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As a result of monitoring conducted in nature in the years 2015-2017, more than 150
copies of herbarium materials and seeds were collected covering 35 populations on 12
species of Lathyrus. The article presents the results of the research on biomorphological
diversity and dissemination based on their descriptor data. The biomorphological
variability and ecological features of the 12 species that have been accumulated
dispersed in different regions of Azerbaijan and in various ecological conditions have
shown that these species are more commonly found in the Greater Caucasus,
Kura - Araz and Talysh botanic - geographical regions. They are dispersed mostly in
the forests and subalpine meadows.

Introduction

Lathyrus L. is one of the polymorphic varieties of
legumes. Lathyrus species are precious fodder,
medicinal and ornamental plants, contains a large
number of proteins and other biologically active
substances, and also are beneficial as fodder plants.
Sweet pea (L. odoratus) is widely used as a
decorative plant. Some types of species are bee-
honey (Sarker et al., 1997). Meadow vetchling
(L. pratensis) is a herbal plant (Grossheim, 1952;
Karyagin, 1954).

Researchers divide 170 species of Lathyrus L.
into (Kenicer, 2008; Lewis et al., 2005) 12 to 13

sections throughout the world (Chefranova, 1971,
1987; Asmussen and Liston, 1988; ILDIS, 2010;
Kupicha, 1974, 1983; Leht, 2009). Kupicha
(1979) in “The taxonomic studies in the tribe
Vicieae (Leguminosae)” included this genus into
Vicieae tribe and informed of 13 sections of this
genus.

Chefranova (1987) in “The Flora of Euro. part of
the USSR” divided the Lathyrus genus into 6
subgenus and 15 sections. Shehadeh (2011) in his
work, “Ecogeographic, genetic and taxonomic”
taking into account the molecular signs and the
genetic analysis, divided the world-wide distributed
Lathyrus genus into 9 sections.
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Lathyrus is distributed with 52 species in Europe,
30 species in North America, 78 species in Asia
and 24 species in tropical East Africa and South
America. Earlier five of the Lathyrus species
spread in Azerbaijan were referred to as Orobus
L. (Grossheim, 1952; Karyagin, 1954), which is
currently not regarded as an independent species
and is included in the composition of the
Lathyrus species (Asgarov, 2011, 2016;
Magulaev, 2005). Unlike the Lathyrus species, in
Orobus L. species, the leaves are without tendril,
and instead of it, there is a protrusion at the end
of the leaf. This sign is now regarded as the main
characteristic of the Lathyrus species referred to
the Orobus section (Asgarov, 2011, 2016;
Grossheim, 1952; Fedchenko, 1948; Chefranova,
1971, 1987; Asmussen and Liston, 1998).
Currently, Orobus genus of this plant with 24
species is found wild in Azerbaijan (Asgarov,
2011, 2016; Karyagin, 1954). One species is
cultivated (L. odoratus).

Though Grossheim (1952) gave information about
the types of Lathyrus spread throughout the
Caucasus and Karyagin (1954), Asgarov (2011,
2016) and other botanists in species spread in
Azerbaijan in their works, the biomorphological
diversity of the species, its intrinsic systematics
have not been studied extensively.

Lathyrus species are annual and perennial herbs.
Stem erect or climbing by means of tendrils. The
leaves are composed of one or several leaflets, and
ending in tendril; a leaflet is elliptic, ovate, ovate —
oblong, lancet or linear; veins parallel or pinnate.
Leaves occasionally phyllodic or reduced to
stipules and a tendril. Inflorescence racemose, 1 or
many flowered. Calyx campanulate, unequally or
equally toothed. Corolla is dark red, pink, yellow or
white, sometimes purple, brick red, or orange.
Staminal tube usually truncates at apex, rarely
oblique. Ovary is bare, sometimes flat or glandular
and haired. Legume is linear, elliptic, polysemous,
aside squeezed, and opened. Seeds 2 to many
(Cherepanov, 1995; Davis, 1979; Maxted and
Goyder, 1988; Bojnansky and Fargasova, 2007
Yakovlev et al., 1996).

Cytological investigations have shown that all
species in Azerbaijan were diploid with 2n = 14
chromosomes, the basic chromosome number of
x=7 (Shehadeh, 2011; Leht, 2009; Badr, 2007;
Sarker et al., 1997; Bojnansky and Fargasova,
2007; Yakovlev et al.,, 1996; Yamamoto et al.,
1984).

Materials and methods

The materials for the study were collected during
expeditions under the leadership of A. M. Asgarov
at the Institute of Genetic Resources during
2015-17. Herbarium data and extensive literature
information have also been analyzed. Comparative
morphological, botanical - geographical,
biomorphological, ecological, taxonomic, floristic-
systematic, phytocenological methods were used in
the study. In addition, the materials stored in the
Herbarium Foundation of the Botanical Institute of
ANAS and the Herbarium Foundation of the
Institute of Genetic Resources of ANAS were
investigated. The spreading of species has been
given on the regionalization scheme adopted in the
flora of Azerbaijan.

Information about temperature and precipitation on
routes is based on climatic indicators in the Diva -
GIS computer program. The gathering coordinates
were recorded with Garmin eTrex 20-model GPS.
Cluster analysis was performed through the SSPS
Win (SPSS version 16.0) program.

Asgarova’s (2011, 2016) classification was used for
species nomenclature, and Raunkier (1937) and
Serebryakov’s (1964) classifications were used
while analyzing life forms and other ecological
features.

Results and discussion

Thirty five stations located in different areas
selected by certain echo-geographical features from
one-another were selected for exploration of the
Lathyrus species dispersed in Azerbaijan in 2015-
2017, the ranges of the species were mapped with
the DIVA-GIS computer program (Fig. 1). Lathyrus
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species were collected in different biotopes: forest,
meadow, planting area, in grass, river coast,
roadside. The ecological and geographical data of

the Lathyrus species collected from the research
area - data about latitude and longitude, sea level
are given in Table 1.

kilometers

Fig. 1: Areas of distribution of species which herbarium and seeds are collected: O- L. aphaca; @ - L. hirsutus; & - L.

miniatus; A- L.pratensis;¥s- L. tuberosus; - L. sphaericus; - L. cicera; [__]- L.annuus;

- L. cyaneus; <>- L. roseus; 4p- L. pallescens.

Different herbarium samples collected by use for
the fenetic (taximetric) analysis of Lathyrus types
were reviewed. At least five examples of each
population have been studied and each population
is labeled as the single Operational Taxonomic Unit
(OTU). For the morphological analysis of plants, 31
quantities (height of plant, length of leafstalk,
number, length and width of leaflets, number of
flowers in flower group, length of flower group,
length of corolla, number, length and width of
legymes, number of seeds, diameter of seed) and
quality (ecobiomorph of the plant, shape, form,
surface of the stem, base of the leaf stalk, structure,
shape of the leaflet, stipule shape, shape of the
flower, flower group layout, form of the calyx,
colour of the corolla, form, structure and colour of
the seed) like signs have been selected.

< L. laxiflorus;

1 B

The measurements were made at least 2-3 copies of
each population, and the average value was
calculated. Based on the results obtained, the
taximetric (fenetic) analysis was carried out using
the method of Cluster Analysis (CA). The analyzes
were conducted through the SSPS Win (SPSS
version 16.0) software. The types of morphological
quantitative and qualitative signs used in the
research are classified into clusters. Six clusters 33
consisting of 12 species were identified during the
34 research (Fig. 2).

The statistical analysis of the above-mentioned
species of Lathyrus genus collected during the
expeditions in 2015-2017 has been conducted and it
has been found out that there is a negative
correlation between altitude - minimum, maximum
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and average - annual temperature indicators with 1%
probability. A positive correlation has been recorded
between the altitude and precipitation with 5%
probability. A negative correlation was observed
between  precipitation and average annual
temperature indicators with 5% probability. Also,
there was a positive correlation between the
minimum  temperature and the maximum
temperature and average annual temperature and
between the maximum temperature and the average
annual temperature with 1% probability (Table 2).
The first cluster includes L. cyaneus, L. pallescens,
L. sphaericus collected from the different
populations, the second cluster includes L. laxiflorus,
L. roseus, L. cicera, L. annuus, the third cluster
includes L. pratensis, L. tuberosus, the fourth cluster
includes L. aphaca, the fifth cluster includes L.
miniatus, and the sixth cluster includes L. hirsutus.

The first cluster is divided into 4 subclusters: the first
subcluster includes L. cyaneus (Shamakhi and
Ordubad regions), the second subcluster includes L.
pallescens (Shamakhi region, Aghsu road). These
species belong to the section Lathyrostylis (Shehadeh,
2011; Kupicha, 1974). The third subcluster includes
L. sphaericus (Aghdash, Khizi, Masalli regions), the
fourth subcluster includes L. sphaericus (Lerik
region) species. This species belongs to Lineacarpus
section (Shehadeh, 2011; Kupicha, 1974). The species

belonging to Lathyrostylis and Lineacarpus are
grouped into one cluster.

The species studied belong to morphological and
ecological groups. L. pallescens is xeromesophyte, L.
cyaneus, L. sphaericus are mesophytes. The species
belonging here also belong to various ecobiomorphs.
Thus, L. cyaneus, L. pallescens are perennial; L.
sphaericus is annual plant (Serebryakov, 1964). They
were existed at the low and middle mountain range
during the expeditions (Prilipko, 1954). There are four
climatic types: mild-hot with dry summers, mild
winters and dry, warm - hot semi-desert and dry
desert climate with dry summers, cold climate with
dry summers. In these areas, the types of soil (clay,
sandy- clay), the inclination rate of the slope (L 2 -
flat 0°-3% O 5- mountainous 30-45°; E 6- steep slope
>45°) are noted.

The second cluster is divided into 4 subclusters: the
first subcluster includes L. laxiflorus (Lerik, Guba,
Khizi regions), the second subcluster includes L.
roseus (Shabran region), and the third subcluster
includes L. cicera (Aghdash region, Kerik region —
Galasar, Mistan village) and L. annuus (Goychay,
Masalli regions). L. laxiflorus is included in the
Pratensis section, L. roseus - Orobon section, L.
cicera, L. annuus - Lathyrus section (Shehadeh,
2011; Kupicha, 1974).

Table 1. Coordinates of Lathyrus species found and ecological information on them.

Ne  Species Collection areas

Coordinators

1 L. aphaca L.

Zagatala region. Tala area

N 41°34'040; E 46°35'365; H 317 m

Khurdamir r., village Karrar. Khurdamir N 40°18'220; E 48°16'162 ; H5 m

workshop

2

3

L. annuus L.

L. cicera L.

Aghdash r., vill. Yukhari Nemetabad
Khizi r., bottom part of Vardah village,
way to Dubrar pasture

Jalilabad r., vill. Sulucheshma

Masalli r., vill. Sharafa

Goychay r.,vill. Garayazy
Masalli, vill.Tekle, around the railway
station

Aghdash, vill.Aghajayazi, right bank of

Turyanchay
Lerik r., vill. Galasar
Lerik r., vill. Mistan

N 40°41'794; E 47°18'360; H 12 m
N 40°53' 402; E 48°56' 959; H 991 m

N 39°12' 406; E 48°25' 630; H 139 m
N 39°05'208; E 48°67'377; H -15m

N 40°37'186; E 47°59'107; H 173 m
N 39°07'41; E 48°40'08; H -25 m

N 40°42'972; E 47°33'010; H 107 m

N 38°41'415; E 48°23'790; H 1350 m
N 38°39'003;E 48°24'940; H 1723 m
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Ne  Species Collection areas Coordinators
4 L. sphaericus Retz. Aghdash, vill. Aghajayazi, right bank of N 40°42'972; E 47°33'010; H 107 m
Turyanchay
Khizi r., bottom part of Vardah village, N 40°53' 402; E 48°56' 959; H 991 m
way to Dubrar pasture
Shamakhi r., vill. Pirgulu N 40°46'864; E 48°36'168; H 1430 m
Masalli, vill. Shikhlar, around the N 38°58'48; E 48°33'564; H 98 m
Vilash river
Lerik r., vill. Shovu N 38°72'853; E 48°70'012; H 133 m
5 L. cyaneus (Stev.) C. Koch  Shamakhi r., vill. Mirzandiya N 40°34'737; E 48°43'648; H 584 m
Ordubad r., vill. Paragha N 39°5'10; E 45°55'13; H 1644 m
6 L. pallescens (Bieb) C. Shamakhi r., Aghsu road N 40°38'550; E 48°28'450; H 794 m
Koch
7 L. roseus Stev. Shabran r., vill. Zeyna N 41°09'922; E 48°41'120; H 935 m
8 L. laxiflorus (Desf) O. Lerik r., entrance of vill. Piran N 38°73'369; E 48°66'735; H 207 m
Kuntze Khizi r., bottom part of VVardah village, N 40°53' 402; E 48°56' 959; H 991 m
way to Dubrar pasture
Guba r., vill. Digah N 41°22'324; E 048°30'161; H 658 m
9 L. pratensis L. Oghuz r., vill. Dashaghil N 41°14'513; E 47°42'252; H 1010 m
Shamakhi r., vill. Pirgulu N 40°46'864; E 48°36'168; H 1430 m
Khizi r., territory of Chistiy-Klyuch N 40°49' 27; E 48°52' 43; H 1529 m
Shahbuz r., Batabat pasture, N 39°32' 4; E 45°47' 23; H 2253 m
surrounding of Lake Batabat
10 L. tuberosus L. Oghuz r., vill. Khalkhal N 41°04'956; E 47°53'272; H 649 m
Shamakhi r., vill. Pirgulu N 40°46'864; E 48°36'168; H 1430 m
Shamakhi r., Aghsu road N 40°38'550; E 48°28'450; H 794 m
Gabalar.,vill.Yenikend N 40°82'466; E 47°81'381; H 589 m
Gubarr. vill. Vladimirovka N 41°23'08; E 48°32' 211; H 545 m
11 L. miniatus Bieb ex Stev. Khizi r., bottom part of VVardah village, N 40°53' 402; E 48°56' 959; H 991 m
way to Dubrar pasture
Dashkesen r., vill.Khoshbulag N 40°30'719; E 46°05'012; H 1527 m
Shaki r., vill.Khish N 41°25'885; E 47°18'615; H 995 m
Shahbuz r., Batabat pasture, N 39°32' 4; E 45°47' 23; H 2253 m
surrounding of Lake Batabat
Absheron r., Institute of Agriculture N 40°31'951; E 49°52'576; H 12,5 m
Khizi r., bottom part of VVardah village, N 40°53' 402; E 48°56' 959; H 991 m
way to Dubrar pasture
Bilasuvar r., Bilasuvar — Iran highway N 39°26'463; E 48°31'12 ; H13 m
territory of Imishli region N 39°45' 222: E 47°53'896; H 10 m
Zagatalar. Tala area N 41°34'040; E 46°35'365; H 317 m
Lerik r., vill. Galasar N 38°41'415; E 48°23'790; H 1350 m
12 L. hirsutus L. Gabalar., vill. Kichik Amili N 40°84'509; E 47°79'514; H 381 m

Aghdash r., vill.Yukhari Nemetabad
Shamakhi r.,Aghsu road

Masalli, vill.Tekle, around the
railwaystation

Masalli r.,vill.Gizilaghaj.

Zardab r., the edge of Aghjabedi road

N 40°41'794; E 47°18'360; H 12 m
N 40°38'550; E 48°28'450; H 794 m
N 39°07'41; E 48°40'08; H -25 m

N 39°03'0; E 48°49'4; H -23 m
N 40°13'214; E 047°34'577; H 8 m
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Table 2. Correlation between ecological parameters of the collected samples.

Signs Altitude Average iz e Toi
Altitude 1 - - - -
Average 0. 354* 1 - - -
Tmin -0.903** -0.167 1 - -
Ve -0.862** -0.3 0.883** 1 -
Toi -0.862** -0.346* 0.856** 0.932** 1

* - correlation is significant at the 0.05 level (1 — tailed);

The species included in the second cluster are
mesophytes. The species belonging here belong to
different ecobiomorphs. Thus, L. laxiflorus, L.
roseus are perennial, L. cicera, L. annuus - annual
plants (Serebryakov, 1964). These species are
found in the low and middle mountain ranges
(Prilipko, 1954). There are 6 climatic types in this
cluster: hot semi-desert and dry desert climate, mild
- hot, humid cold and mountain tundra climate,
mild-hot in which precipitation is equally
distributed, mild-hot semi-desert and dry
subtropical climate with dry summers, moderate
and dry subtropical. Here the types of soil (clay,
sandy, sandy- clay, gravel), the inclination rate of
the slope (L 2 - flat 0°-3°, U 3 — wavy 3°-8°% O 5-
mountainous 30-45%; E 6- steep slope >45% are
indicated.

The third cluster is divided into 4 subclusters: The
first subcluster includes L. pratensis (Oghuz,
Shamakhi, Khizi regions), the second subcluster
includes L. pratensis (Shahbuz region), the third
subcluster includes L. tuberosus (Oghuz, Shamakhi
regions) and the fourth subcluster includes L.
tuberosus (Aghsu, Gabala, Guba regions). L.
pratensis is included into Pratensis section, and L.
tuberosus is included into Lathyrus section
(Shehadeh, 2011; Kupicha, 1974).

L. tuberosus belonging to the third cluster is
xeromesophyte, L. pratensis - mesophyte. These
species are perennials (Serebryakov, 1964). They
are found mostly in the middle and low mountain
ranges (Prilipko, 1954).Here 5 climatic types exit:
semi-desert and dry desert climate, mild-hot with
dry summers, hot, cold and mountain tundra
climate in which precipitation is equally distributed,
dry subtropical climate. In these areas, the types of

** - correlation is significant at the level (1 — tailed)

soil (sandy, sandy- clay), the inclination rate of the
slope (O 5- mountainous 30-45°%; E 6- steep slope
>45°% are noted.

IV cluster is divided into 3 subclusters: the first
subcluster includes L. aphaca (Khurdamir, Agdash
regions), the second subcluster includes L. aphaca
(Khizi, Masalli, Zagatala regions), and the third
subcluster includes L. aphaca (Zagatala region). L.
aphaca species is included in the Aphaca section,
which has the least species in the taxonomic
classification (Shehadeh, 2011; Kupicha, 1974).

This species is mesophyte and annual plant
(Serebryakov, 1964). During the expedition, it was
found in the low mountain range (Prilipko, 1954).
There are 3 climatic types in this cluster: mild - hot
semi-desert, mild - hot and subtropical, mild - hot
climate with dry summers. In these areas, the types
of soil (clay, sandy- clay), the inclination rate of the
slope (L 2 - flat 0°-3% O 5- mountainous 30-45°%)
are noted.

The fifth cluster is divided into two subclusters: the
first subcluster includes L. miniatus (Khizi,
Dashkesen, Shahbuz regions) and the second
subcluster includes L. miniatus (Shaki region). L.
miniatus species is included in the Lathyrus section
(Shehadeh, 2011; Kupicha, 1974).

L. miniatus belonging to this cluster is mesophyte.
L. miniatus species is perennial (Serebryakov,
1964). This species is found in middle and high
mountain ranges (Prilipko, 1954). Here 3 climatic
types exist: mild, mild - hot, cold climate. In these
areas, the types of soil (clay, sandy, sandy- clay),
the inclination rate of the slope (O 5- mountainous
30-45%; E 6- steep slope >45°) are noted.
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HIERARCHICALCLUSTER ANALYSIS
Dendrogram using Ward Method
Rescaled Distance Cluster Combine

C A SE 0 5 10 15 20 25
Label Num +-—-——=———— e o ————— Fom——————— o —— +
L.cyaneus K20 34 :li
L.cyaneus E1 47
L.pallescens D6 23
L.sphaericus E5 5 —
L.sphaericus M2 40 :I_—
L.sphaericus K9 37
L.sphaericus ST1 42 _
L.laxiflorus ST2 21 :l_
L.laxiflorus ST2 38
L.laxiflorus E5 8 ]
L.roseus ST1 10
L.cicera 3 T
L.cicera K9 26
L.cicera B2 14 _—
L.annuus K13 28 :I—
L.annuus M5 39
L.pratensis Z7 32 e
L.pratensis K19 35
L.pratensis ES8 4 —
L.pratensis E2 16 _—
L.tuberosus Z5 33 37
L.tuberosus K19 36
L.tuberosus D6 22 —
L.tuberosus 78 30
L.tuberosus Q1 20 —_—
L.aphaca K3 24 :l—
L.aphaca K4 25
L.aphaca Eb 7 —
L.aphaca M1 41 '
L.aphaca 2 —_—
L.aphaca A8 19
L.miniatus Eb5 9 :|—
L.miniatus D3 11 F—
L.miniatus E2 15
L.miniatus Z11 27 _
L.hirsutus G5 12 T —
L.hirsutus Abl 18
L.hirsutus E5 6
L.hirsutus A2 17 4
L.hirsutus 1 —_—
L.hirsutus Bl 13 —_
L.hirsutus 71 31
L.hirsutus K6 29 —_—
L.hirsutus D6 44 E—
L.hirsutus M5 46 —
L.hirsutus A6 43
L.hirsutus M6 45 —

Fig. 2: Single Integrated Cluster Analysis of morhphological signs in Lathyrus species.
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The sixth cluster is divided into 5 subclusters: the
first subcluster includes L. hirsutus (Bilasuvar,
Absheron regions), the second subcluster includes
L. hirsutus (Khizi, Imishli regions), the third
subcluster includes L. hirsutus (Zagatala region),
the fourth subcluster includes L. hirsutus (Lerik,
Gabala, Aghdash regions), and the fifth subcluster
includes L. hirsutus (Masalli region — Tekle,
Gizilagaj). This species is included in the Lathyrus
section (Shehadeh, 2011; Kupicha, 1974).

The L. hirsutus species included in the sixth
cluster is mesophyte. This species is annual
(Serebryakov, 1964). L. hirsutus species is found
in low mountain ranges (Prilipko, 1954). In this
cluster there are 4 climatic types: mild-hot semi-
desert and dry desert climate with dry summers,
mild climate, mild - hot climate in which
precipitation is equally distributed, mild - warm
and dry. Here the types of soil (clay, clay — gravel,
sandy, sandy- clay), the inclination rate of the
slope (L 2 - flat 0°-3°%; O 5- mountainous 30-45% E
6- steep slope >45°) are indicated.

Thus, the research of the biomorphological
variability and ecological features of the 12 species
that have been accumulated by us, dispersed in
different regions of Azerbaijan and in various
ecological conditions has shown that these species
are more commonly found in the Greater Caucasus,
Kura - Araz and Talysh botanic - geographical
regions. They are dispersed mostly in the forests
and subalpine meadows. In these areas, the
variability of the climatic condition and soil cover
has resulted in the well adaptation of the Lathyrus
species in these areas.
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