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Abstract: An updated checklist of plant species increases
knowledge about flora available for a given area and are
fundamental to the public awareness and conservation
of plant diversity. These kinds of achievements are
closely linked to the implementation of Global Strategy
for Plant Conservation Target 1. This paper provides
a supplement for an updated nomenclatural checklist
of the non-flowering vascular flora of Azerbaijan, one
of the main plant diversity center in the Caucasus.
Information on taxonomy and nomenclature of non-
flowering vascular plants, an updated list of the accepted
names and principal synonyms of the taxa of native and
xenophyte plants known to occur in Azerbaijan are
presented in the checklist. Their distribution and life
form, rarity and endemic status are also quantitatively
analyzed. It includes 115 species, 27 infraspecific taxa
(subspecies and varieties) and 11 natural hybrids of
native and naturalized non-flowering vascular plants
of Azerbaijan belonging to 22 families and 50 genera.
After the publication of the first volume of Flora of
Azerbaijan about 50 new taxa were recorded as a result
of studies by various researchers. The nomenclatural
changes were done among 28 taxa according to recent
phylogenetic and systematic investigations of relevant
plant groups. An up to date nomenclatural checklist will
be a key text to develop e-flora of Azerbaijan and is
necessary for future systematics, ecology, physiology,
ethnobotany and phytochemistry in Azerbaijan.
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INTRODUCTION

According to Target 1 of the 2011-2020 Global Strategy
for Plant Conservation (GSPC) of the United Nations’
Convention on Biological Diversity (CBD), one of the
widely accessible Flora of all known plant species is
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a fundamental requirement for plant conservation.
Additionally, a number of global initiatives have been
established to promote the implementation of the
GSPC and provides a baseline for the achievement and
monitoring of other targets of the Strategy beyond 2020
[Miller, Ulate, 2017; Sharrock et al., 2018].

Since 2014 as a participating member of the World
Flora Online Consortium, an international collaborative
project that meets the goals of the GSPC Target 1,
the Institute of Botany of the National Academy of
Sciences of Azerbaijan has been purposefully working
on the development of electronic flora of Azerbaijan.
Within this purpose as a very first basis, a prerequisite
of the floristic inventory of Azerbaijan is the need to
develop online taxonomic resources and the mechanism
for updating the online flora of Azerbaijan.

In the last decade, the checklist of diatomic algae
(Bacillariophyta) of the continental reservoirs of
Azerbaijan [Mukhtarova, Jafarova, 2020] and diversity
and taxonomic structure of Cyanoprokaryota in the
Azerbaijan sector of the Caspian Sea [Nuriyeva, 2019a,
b] have been updated. These products that we envisage
for the near future to publish in the online database. On
the other hand, developing an up to date version of the
checklists bryophytes and vascular plants for Azerbaijan
are an ongoing projects of the Institute of Botany.

Historically, the first comprehensive floristic works
to study the vegetation of Azerbaijan were conducted
by A.A. Grossheim. He summarized all prior works
and published first edition Flora Azerbaijan [1934-
1936]. During the 1930s and 1960s, the vegetation of
Azerbaijan was further studied by A.A. Grossheim,
I.I. Karyagin, R. Rzazade, Y. Isayev, H. Gadirov,
S.Aghajanov, R. Askerovaand V. Hajiyev, where floristic
work had turned to the monographic style, taxonomy
had broadened into systematics and experimental
taxonomy. A team of these enthusiastic botanists
under the editorship of I.I. Karyagin was published
the most complete 8 volumes of the Flora Azerbaijan
[1950-1961] which remains in use today and is the
indispensable reference of all botanists. The next steps
over the years, several new botanical studies have been
made by Azerbaijani researchers such as R. Askerova,
V. Hajiyev, G. Akhundov, L. Prilipko, A. Askerov, etc.
and foreign scientists.
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Since botanical names and ranks are changed as a
result of systematic and nomenclatural researches, the
accumulation and interpretation of data never cease.
Therefore there was a need to provide the current
classification and nomenclature of these plants readily
accessible through the indexing of all names. Within
this context Vascular Plants of Azerbaijan is intended
to be the first complete synonymized checklist of the
native, xenophytic and adventive vascular plants, with
current classifications and nomenclature. The first
volume of the Vascular Plants of Azerbaijan dealt with
the complete list of the native and naturalized flora of
nonflowering families, including lycopods and other
fern-allies, as well as the gymnosperms [Salimov et al.,
2019]. It brings together information from specimens
deposited at Herbarium of the Institute of Botany (BAK)
as well as many relevant publications.

Our goal in this paper is to provide a supplement
of the in-depth analysis for an updated nomenclatural
checklist of the nonflowering vascular plants that
are known to occur in Azerbaijan, one of the main
plant diversity center in the Caucasus. This way, any
person who deals with Azerbaijan plants will find the
abovementioned checklist useful.

MATERIAL AND METHODS

The studies conducted by the authors were based on
extensive systematic literature review and herbarium
work, including analysis of herbarium specimens
deposited at the BAK.

During the preparation of the checklist, the 1st
volume Flora of Azerbaijan [Karyagin, 1950] was
consulted as an initial step to prepare a list of taxa that
provides overall vision of all useful information for
compiling the list. In addition to this preparatory, the
floras [Tahtadzjan, 1954; Davis, 1965; Ketskhoveli,
1971; Azadi, 2017] and checklists [Czerepanov, 1995;
Gagnidze, 2005; Caucasian Flora Conspectus, 2003;
Murtazaliev, 2009] of the adjacent countries, as well
as many taxonomic and floristic publications [Askerov,
Bobrov, 1972a, b; Askerov 1977, 1983, 2001, 2016;
Askerov etal., 2015, 2016; Farzaliyev, 2008; Ibrahimov,
2006; Imkhanitskaya, 1990,2003; Kudrjashova, Popova,
2008; Mammadov, 2011; Prilipko, 1961; Qurbanov,
Farzaliyev, 2013, 2017; Safarov, Farzaliyev, 2019;
Talybov, 2001; Talybov, 2014] dealing with the
Azerbaijan flora and existing information in the virtual
herbarium and various online databases such as
EurotMed PlantBase [2019], GBIF, The flowering
world [2019], IPNI [2019], The Biodiversity Heritage

Library [BHL, 2019], Azerbaijan Plant Data Service
[AZBIMM, 2019] have been utilized for the compilation
of the detailed literature and brought numerous
taxonomic and nomenclatural changes. We kept track
of those data sources in order to verify the scientific
names of accepted taxa and their synonyms, standard
abbreviations of authors via checking the related
protologue of each taxon comprehensively.

Abbreviations of the authors' names follow those
proposed by R.K. Brummitt & C.E. Powell [1992].
For the entries, titles of periodicals with botanical
content have been abbreviated according to the BPH-2
(comprising the second edition of Botanico-Periodicum-
Huntianum. Pittsburgh) [Bridson et al., 2004]. Book
titles have been abbreviated as in Stafleu & Cowan,
TL-2 (Taxonomic Literature Second edition) [Stafleu,
Cowan, 1976-1988].

The concept of families and genera adopted in the
checklist corresponds to the classification of a liner
sequence of extant families and genera of lycophytes
and ferns [Christenhusz et al., 2011a], Pteridophyte
Phylogeny Group of 2016 (PPG I), and the linear
classification of existing gymnosperms [Christenhusz
et al, 2011b] with some exceptions. The families
here recorded with three parts of the numbers which
represented by total genera as well as their total taxa
number (including native and xenophyte species,
subspecies, varieties and natural hybrids); the
cosmopolite and endemic taxa to Azerbaijan [Solomon
et al., 2013]; and the threatened species [Solomon et al.,
2013; Red Book of Azerbaijan, 2013]. The life-form
categories for the terrestrial and aquatic plant species
have followed the systems of Raunkiaer [1934] and
subsequent extensions by Ellenberg & Mueller-Dombois
[1967]. The distribution data are also provided based on
records from 20 botanical regions of Azerbaijan.

RESULTS AND DISCUSSION

There are 22 families, 50 genera, 115 species, 27
infraspecific taxa and 11 natural hybrids of native
and naturalized non-flowering vascular plants from
Azerbaijan in the checklist (Fig. 1). With the current
knowledge, there are 37 species, 1 subspecies and 1
hybrids of non-native vascular plants (xenophytes),
belonging to 19 genera and 5 families (Table 1).

When analyzing the diversity of families at the
genus level the 10 most genus-rich families have at
least two genera and together include 38 genera, which
account for 76% of the total genus richness. of the non-
flowering vascular flora of Azerbaijan (Fig. 2).
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Figure 1. Total taxa number of families, genera, species, subspecies, varieties and natural hybrids.

Table 1. The total genera and infraspecific taxa number within the families.

Native Xenophytes
Families 8 " E\ 3 = B

G} ) n > Z n n T SAER R
PTERIDOPHYTES

Aspleniaceae Newman 1 7 4 1

Athyriaceae Alston 1 1 2

Cystopteridaceae Shmakov 2 3 1

Dennstaedtiaceae Lotsy 1 1 1

Dryopteridaceae Herter 2 19 4 9 5,29 1

Equisetaceae Michx. ex DC. 1 7 1 1

Lycopodiaceae P.Beauv. 1 1 1

Marsileaceae Mirb. 1 2

Ophioglossaceae Martinov 3 4

Onocleaceae Pic.Serm. 1 1

Osmundaceae Martinov 1 1

Polypodiaceae J.Presl & C.Presl 1 3 1 3

Pteridaceae E.D.M Kirchn. 6 8 1

Salviniaceae Martinov 2 2

Selaginellaceae Willk. 1 1

Thelypteridaceae Ching ex Pic.Serm. 3 3

Woodsiaceae Herter 2 4 1,3
GYMNOSPERMS

Cupressaceae Gray 12 3 3 1 19 1

Ephedraceae Dumort. 1 5 2 1

Ginkgoaceae Engl. 1

Pinaceae Spreng. ex F. Rudolphi 4 1 1 15 1 1,17

Taxaceae Gray 2 1 1

Total 50 | 78 14 12 10 | 37 1 1 7,146 4

4
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Figure 2. The ranking of species-rich families of non-flowering vascular flora.

The most genus-rich families within gymnosperms
are Cupressaceae and Pinaceae, with 12 and 4 genera,
respectively, and among pteridophytes are Pteridaceae,
Ophioglossaceae and Thelypteridaceae with 6 genera
and 3 genera each, respectively. The most 9 species-rich
families together include 93 species representing 80.9%
of all non-flowering species of Azerbaijan. In another
hand, there are 7 families with only one species each,
3 families with two species each, and 3 families with
three species each.

Inview of climatic and geographic diverse conditions,
mainly mountain parts and mesophilic plant association
of forests of the Greater and Lesser Caucasus as well as
Talysh represents biodiversity centres for non-flowering
vascular plants (Table 2, Fig. 3). Among them, the
Lankaran lowlands and Western Greater Caucasus
stand out in terms of species diversity followed by the
Northern Lesser Caucasus, the Quba part of the Greater
Caucasus, and the Mountain part of Lankaran. The high
species-rich for Absheron is mostly due to large datasets

from introduced and cultivated gymnosperms used in
landscape design and botanical gardens.

By comparing different regions of Azerbaijan, the
most species-poor regions are Samur-Devechi and
Caspian lowlands, Bozgir plateau and Lankaran-Mugan
with less than 6 species (Table 2).

According to present knowledge, the families in
the richest in the endemic taxa in the non-flowering
vascular plants of Azerbaijan are Dryopteridaceae, with
five species, followed by Woodsiaceae and Pinaceae
with one species each. Among these species Dryopteris
raddeana (Fomin) Fomin, D. talyschensis (Askerov &
A.E.Bobrov) Askerov & Aktcay, Polystichum kadyrovii
A.Askerov & A.Bobrov, and Pinus eldarica Medw. are
national endemics, whereas Dryopteris oreades Fomin,
Polystichum woronowii Fomin, Woodsia fragilis
(Trevis.) T. Moore are endemics of Caucasus.

Each non-flowering vascular plant species occurring
in Azerbaijan were analyzed in regard to plant
response to unfavorable conditions and classified into
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Table 2. The total taxa number (including families, genera, species, subspecies, varieties and hybrids) of non-flowering
vascular plants in each botanical-geographical region of Azerbaijan (from 1 to 20 indicated in the figure 3).

Ne Botanical-geographical region Families Genera  Species Subspecies Varieties Hybrids
1 Samur-Devechi lowlands 4 4 5 1
2 Caspian lowlands 4 4 6 2
3 Guba part of the Greater Caucasus 16 21 37 8 2 4
4 Eastern (AZ) Greater Caucasus 11 13 15 5 1
5  Western (AZ) Greater Caucasus 18 31 51 4 4 1
6 Alazan-Ayrichay valley 10 13 15 1 3
7 Bozgir plateau 4 5 3
8  Gobustan 9 10 17 4 1
9 Absheron 26 50 3 2
10 Kur plain 10 11 2 1
Il Kur-Araz lowland 10 10 16 3
12 Northern (AZ) Lesser Caucasus 15 26 47 8 2 1
13 Central (AZ) Lesser Caucasus 14 19 31 6
14 Southern (AZ) Lesser Caucasus 11 14 21 4
15 Mountain part of Nakhchivan 9 13 18 6
16 Nakhchivan plain 9 11 16 3
17 Lankaran Mugan 1 1
18 Mountain part of Lankaran 14 18 37 6
19 Lankaran lowlands 19 32 55 5
20 Diabar 9 10 15 1

C. Raunkiaer’s life-form categories modified by H.
Ellenberg & D. Mueller-Dombois. From the evaluation
of all these taxa, 152 of species and infraspecific taxa
perennate, whereas only 1 species is an annual plant (Fig.
4). The overall spectrum of pteridophytes of Azerbaijan

Therophytes

Chamaephytes

Aquatics

Geophytes

Hemicryptophytes

Phanerophytes

Figure 3. The botanical geographical division of Azerbaijan

after Prilipko, 1960 [Salimov et al., 2018]

correlates very well with the general climatic conditions
of the country. Nearly 60% of all non-flowering vascular
plants represent the life-form of hemicryptophyte
and geophyte. The predominance of woody plants
(phanerophytes (50 taxa) and chamaephytes (5 taxa))
recorded among gymnosperms.
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Figure 4. Plant life-form categories represented among the

non-flowering vascular plants of Azerbaijan.
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Azarbaycanin vaskulyar (damarh) bitkilori:
qijikimilarin va ¢ilpaqtoxumlularin yenilonmis
moalumat siyahisina slavo

Roasad A. Solimov
Parvano X. Qaraxani

Zenfira S. Oliyeva
AMEA Botanika Institutu, Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Bitki novlorinin yenilonmis molumat siyahisi, miioyyon
regionda movcud olan flora haqqinda biliklori
geniglondirmoklo ictimaiyyati melumatlandirmaq vo
bitki mixtslifliyini qorunmasmin fundamental asasini
toskil edir. Bu ciir nailiyystlor Bitkilorin Qorunmasinin
Qlobal Strategiyast Hodof 1-in hoyata kegirilmasi
ilo six baghdir. Bu moqalods Qafqazdaki fitomiixte-
lifliyin osas morkozlorinden biri olan Azsrbaycanin
cicoksiz vaskulyar (damarli) bitkilorinin yenilonmis
nomenklatur molumat siyahisina slavalor verilmisdir.
Molumat siyahisi, Azarbaycan florasinda rast golinon
cicoksiz vaskulyar (damarli) bitkilorin taksonomiyasi
vo nomenklaturasi, tobii vo ksenofit bitkilorin gabul
edilmis adlarm vs sinonimlorinin yenilonmis siyahisina
dair informasiyalar1 ehtiva edir. Bundan slave, onlarin
botaniki-cografi rayonlar iizro paylanmasi vo hayat
formalari, nadirlik vo endemizm statusu tohlil edilmigdir.
Molumat siyahisina Azorbaycanin tobii vo ksenofit
cigoksiz vaskulyar (damarli) bitkilorinin 22 fasiloys va
50 cinsos aid olan 115 ndv, 27 névdaxili taksa (yarimnov
vo variasiya) vo 11 tabii hibridlori daxildir. “Azarbaycan
Florasi”nin I cildi nogr olunduqdan sonra miixtolif
todqgiqatcilar torofindon 50-yo yaxin yeni taksonun
(ndv, yarimndv va variasiya) olave olundugu miioyyon
edilmisdir. Miivafiq bitki qruplarmin son filogenetik
vo sistematik todqiqatlarina osason, 28 taksonun
arasinda nomenklatura doyisikliklori edilmisdir. Miasir
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nomenklatura molumat siyahis1 Azorbaycanin elektron
florasinin hazirlanmasi {igiin asas moatna ¢evrilocok vo
galacak taksonomik, ekoloji, fizioloji, etnobotanik vo
fitokimyavi todgiqatlar ii¢lin zoruridir.

Agar sozlar: Azarbaycan, qijikimilor, ¢ilpaqtoxumlular,
vaskulyar (damarl) bitkilor, taksonomiya

Cocynuctbie pacTenust Azepoaiigxana:
JOMOJTHEHUsI K O0HOBJIEHHOMY CIIHCKY
NTEePUI0(PUTOB U roJI0CEMEHHbIX

Paman A. Canumosn
Mappana X. 'apaxanu
3engupa C. AnueBa

HUnemumym bomanuxu HAHA3epb6aiioscana, baoamoapckoe wiocce 40,
Baxy, AZ1004, Azepbaiiosican

OOHOBNICHHBIN KOHTPOJIBHBIA CIIUCOK BUIOB PacTCHUN
pacumpsier 3HaHus 0 (Iope ONpPEAETICHHOTO PErHOHa
1 UMeeT QyHIaMEHTAIbHOE 3HaYeHUE A1 HHPOPMUPO-
BaHMsI OOLIECTBEHHOCTH M COXPAaHEHHs pa3zHOOOpasus
pacrenuid. JloCTHKEHHSI TAKOTO POZia TECHO CBS3aHBI C
peanuzanueil 1106anbHON cTpaTeruy Mo COXpaHeHHIO
pactennii (3amada 1). B maHHO# craThe mpencrapie-
HBI JIOTIOJIHCHHSI K OOHOBJICHHOMY HOMEHKJIATYPHOMY
KOHTPOJILHOMY CIMCKY HELIBETKOBBIX COCYIHUCTBIX pac-
TeHU A3sepOaiimkaHa, OHOTO U3 OCHOBHBIX IIEHTPOB
(uTopaszHooOpasus Ha KaBkaze. Hpopmanus o Tax-
COHOMHUHM M HOMEHKIJIATyPE COCYIUCTBHIX HEI[BETKOBBIX
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pacTeHuii, OOHOBJICHHBIN CIUCOK MPUHSATHIX HAa3BaHUH
U OCHOBHBIX CHHOHHMOB TaKCOHOB MECTHBIX U KCEHO-
(UTHBIX pacTeHHH, U3BECTHBIX B A3epOaiiKane, mpea-
CTaBJIEHBl B KOHTPOJbHOM crucke. Kpome Toro mpu-
BeZIeT KOJIMYECTBEHHBIN aHAIU3 UX paclpelieleHus U
KU3HEHHBIX (OPM, PEIKOCTh U DHIEMHUYECKHH CTaTyC.
On Bxutogaet 115 BuoB, 27 BHYTPUBHIOBBIX TAKCOHOB
(monmBumoB M Bapuauuii) U 11 TpUPOTHBIX THOPHUIOB
HaTUBHBIX M HaTypalW30BaHHBIX HEIBETKOBBIX COCY-
JIUCTBIX pacTeHuil AsepOaiikaHa, IPUHAIISKAIUX K
22 cemeiictBaM u 50 pomam. beuto ycTaHOBIEHO, YTO
nocyie nmyonukanuu 1 toma “®nopa AsepOaiimxaHa”
Pa3NUYHBIMU HCCIIEOBATENSIMI B HETO OBLIM BHECEHBI
CBeJICHUS MPUOMU3UTENHHO 0 50 HOBBIX TaKCOHAX (BU-
Jax, MoJBHIaxX M Bapuanusx). Jlo u mocie myonukanun
I Toma ®nopsr Azepbaiimkana OblT 0OOHAPYKEHBI HO-
Bble cBefieHHs 0 50 HOBBIX TakcoHaxX (BHAAX, MOJBUAAX
W BapHalusax) pa3iuyHbIX uccienoBareneil. CoracHo
HEeJIaBHUM (PHIOTCHETHYECKUM W CHUCTEMaTH4eCKUM
WCCIIEZIOBAaHUSM COOTBETCTBYIOIIMX TPYII pacTeHUi
cpean 28 TakCOHOB OBbUIM ClieJIaHbl HOMEHKJIATYPHBIC
u3MeHennsi. COBpeMEHHBIH HOMEHKJIATYPHBIN CIHCOK
HEOOXOIMM ISl Pa3BUTHUS OyIyIlel CHCTeMaTHKH, KO-
JOTHU, (U3UOJIOTUH, STHOOOTAHUKU U (UTOXMMHUHU B
AszepOaiikane 1 cTaHeT KIIFOUeBBIM OCHOBOM JUTs pas-
BUTHS DIIEKTPOHHOU (Qropbl AzepOaiimxana.
Knrouesvie cnosa: Azepbaiiosican, nmepudogumol, 2o-
JI0OCeMeHHble, COCYOUCTbIE PACTNEHU, MAKCOHOMUS.





