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GIRIS

Movzunun aktualligr va islanma daracasi. Miiasir dovrda bit-
ki genofondunun shamiyyatli doracados titkonmasi tobii ekosistemlos-
rin normal faaliyyatinin pozulmasina gatirib ¢ixarir, tokamiiliin po-
tensial imkanlarini azaldir va insanlar1 onlarin faydali keyfiyyatlorin-
don istifado etmokdon mohrum edir. Son illar mess torpaglarinin in-
tensiv manimsanilmasi, ¢camanliklorin sumlanmasi, otlag va bigoanak
sahoalarinin artmasi va s. bu kimi antropogen amillor digoar névlar ki-
mi Gentiana cinsina daxil olan névloarin do populyasiyalarinin azal-
masimin realligin1 vo bir ¢ox ndvlarin itmak tahliikasinds oldugunu
siibut edir’.

Bitkilorin morfobioloji slamatlorinin miiasir metodlarla todgiq
edilmasi onlarin filogenetik sistemlarinin yaradilmasi, fundamental
florogenetik konsepsiyasinin, taksonomik tasnifatlarin hazirlanmasi
ticiin osas molumat manboyi hesab edilir. Bu baximdan ali bitkilarin,
onlarin fasilalorinin, tribalarinin va cinslorinin sistematik todqiqi qiy-
motli floristik malumat bazasidir. Cigokli bitkilorin xiisusi shamiyyas-
to malik olan ali bitki gruplarindan biri do Acigigokkimilor (Gentia-
naceae Juss.) fasilosi va onun miixtalif cinsloridir®. Torkibina hom
dekorativ, hom do dorman shamiyyatli névlor daxil olan acigigaklo-
rin miihafizasinin, habels onlardan somarali istifads edilmasinin elmi
cohotdoan asaslandirilmis forma va metodlarinin islonib hazirlanmasi
tigtin novlarin fundamental kompleks bioekoloji tadgigatlarinin (ya-
yilmasi, novdaxili doayiskanlik, populyasiya biologiyasi va tabii po-
pulyasiyalarin davamliligi) aparilmasi vacibdir.

Acigigokkimilor gozal dekorativ xiisusiyyatlorino malik olduglart
tiglin bozok bitkilori kimi istifado olunur. Bazi névlarini alpinariyalarda
Va siini su anbarlarinin sahillarinds grup halinda okirlor. Hayati formalari-
nin miixtalifliyi, ndvlorin tolerantliginin genis diapazonu, digarlarinin ya-
say1s soraitino uygunlasmasi fasilonin sistematikasini ¢atinlogdirir.

! Solomon, J. Red list of the endemic plants of the Caucasus: Armenia, Azerbaijan,
Georgia, Iran, Russia and Turkey / J.Solomon, T.Shulkina & G.E.Schatz //
Missouri Botanical Garden Press, — 2014, — 353 p.

2 Ma, Y.-Ch. Gentianopsis - a new genus of Chinese Gentianaceae | Y.-Ch. Ma //
Acta Phytotax. Sinica. - 1951. - Vol. 1. - Ne |, - p. 7-19
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Qafgazda bitan Acigigokkimilarin bioloji vo ekoloji xiisusiyyat-
lari hagqinda adsbiyyatda malumatlar natamamdir, dogqig malumatlara
cox az rast galinir. Tabii landsaftlarin miistosna miixtalifliyi ilo saciy-
yalonan Azarbaycanin arazisi Qafgazin diger regionlarindan fargli ol-
dugu tiglin Gentianaceae fosilasi novlorinin dyranilmasinds niimuna
sahasi hesab oluna bilar. Cografi mévqgeyi, shangdasi stixurlarinm mii-
rokkab geoloji qurulusu va ¢ox yayilmasi Azarbaycanda endemizmin
inkisafina vo biomiixtalifliyin yaranmasina sorait yaradir.

Apardigimiz tadgigat Azarbaycan florasinda yayilmis Acigigok
(Gentiana L.) cinsi novlarinin sistematik vo bioekoloji tohlilina hasr
edilmigdir. Cinsin sistematik todqigi toxminon 60 il bundan svval
“Azorbaycan florasr™ ssorinds aparilmis, 2016-c1 ilde A.Osgorovun
Azorbaycanin bitki alomi kitabinda taksonomik siyahisi verilmis-
dir.*Acigigok névlorinin statusu miibahissli olaraq galdigindan onla-
rin dagiqlosdirilmasine ehtiyac vardir. Tobii soraitds novlorin popul-
yasiyalarinin miiasir vaziyyatinin 6yranilmasi, onlarin bitki ortiiyiin-
doa rolunun aydinlasdiriimasi da tadgigatin asas masalalorindan ol-
musdur.’2016-2021-ci illorde Azarbaycanin miixtslif botaniki-cogra-
fi rayonlarina edilon ekspedisiyalar vo tonazzohlor zamani yigilan
herbari materiallarmin vo AR ETN Botanika Institutunun herbari
fondunda saxlanilan herbari niisxalarinin tongidi toftisinin naticalori
uzun illardir ki, cinsin Azarbaycanda yayilan névlorinin sistematika,
taksonomiya vo bioekoloji xiisusiyyatlorinin 6yranilmodiyini gosto-
rir, onlarn statuslariin dagiqlosdirilmasinin ¢atinliyi tadgigatin apa-
rilmasini aktual edir.

Tadgigatin obyekti va predmeti. Todgigat obyekti Azarbay-
can florasinda yayilan Acigi¢ok cinsinin sistematikasinin 6yronilms-
sidir. Predmeti Acigigak cinsinin klassik vo miiasir metodlarla todqi-
qidir.

% Coduena, P.M. ®nopa AsepGaiimkana / P.M.Coduesa — baky, — T.7, 1957,
—c. 85-101

* Osgorov, AM. Azorbaycanin bitki alomi (Ali bitkilor-Embryophyta) / A.M.9sgarov,
—Baki: TEAS Press, —2016. — 312s.

® Ibadullayeva, S.J., Huseynova, I.M. An Overview of the Plant Diversity of Azerbaijan /
— Switzerland: Biodiversity, Conservation and Sustainability in Asia, - 2021. - p.431-478
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Tadgigatin magsadi va vazifalari. Todgigatimizin asas mag-
sadi Azarbaycan florasinda yayilan Gentiana cinsinin sistematik tor-
Kibinin, onlarin taksonomiya va nomenklaturasinin, bir ¢ox miibahi-
sali novlarin, ¢atin tayin edilon vegetativ vo generativ organlarinin
morfoloji-diagnostik slamatlorinin 6yranilmoasi, névlorin cografi ya-
yilma ganunauygunluglarimin tadqiqidir.

Bu mogsadls garsiya asagidaki vazifalor goyulmusdur:

» Azorbaycanda yayilan Gentiana cinsinin név torkibinin do-
giglesdirilmasi, konspektinin hazirlanmas,

» Cinsin yeni toyinedici agarinin tortib edilmosi;

» Cinsin sistematikasinda morfoloji-diagnostik slamatlorin sha-
miyystinin miioyyanlosdirilmasi;

» Gentiana cinsino aid novlorin sistematik tohlili, bioekoloji
xususiyyatlorinin (hayati formalarinin, yiiksoklikdon asili olaraq ya-
yilma ganunauygunluglarinin) aragdiriimast;

» Acigigok cinsina daxil olan névlarin botaniki-cografi tohlili;

» Cinsin novlarinin xoroloji analizinin aparilmast;

» Acigigok novlorinin tosorriifat shomiyyatinin vo gorunma
todbirlorinin miiayyanlosdirilmasi.

Tadgiqatin metodlari. Tadgiqat isinin yerino Yyetirilmasinda
miiqayisali-morfoloji, molekulyar-filogenetik, biomorfoloji, biocog-
rafi, bioekoloji va s. metodlardan istifads edilmisdir.

Miidafiays ¢ixarilan asas miiddealar:

e Azorbaycan florasinda yayilan Acigigok cinsi novlarinin tak-
sonomik tarkibi miioyyan dayisikliklorlo xarakteriza olunur.

¢ Cinss aid olan ndvlorin taksonomik torkibinin miioyyan olun-
masinda, klassik metodlarla yanasi, molekulyar metodlardan da isti-
fado zoruridir.

e Dorman shamiyyatli névlarin axtariimasi biomiixtalifliyin qo-
runmasinin vacib hissasidir.

Tadgigatin elmi yeniliklori. Apardigimiz todgigatlarn naticasi
olaraq asagidaki elmi yeniliklor miiayyan edilmisdir:

Azorbaycan florasinda yayilmis Acigigok névlorinin tongidi
toftisi aparilmig, taksonomik torkibi miioyyanlosdirilmisdir. Gentiana
L. cinsi novlarinin taksonomiya vo nomenklaturast 6yronilmis, Azar-
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baycan florasinda gostorilmis 14 noviin 1-i yarimndv saviyyasino
endirilmis va 3-i sinonima kegirilmis 9 n6év va bir yarirmndévdan iba-
rat yeni taksonomik sistem tortib edilmisdir. Azarbaycan florasinda
yayilan Gentiana cinsins daxil olan novlarin yeni toyinedici agar tor-
tib edilmisdir. ilk dofo olarag Azerbaycan florasinda G.septemfida
(Abseron), G. asclepiadea (KQ simali Ganca vo Gadoboay rayonlar)
novlarinin yeni yayilma areallart gostorilmigdir. Acigigok cinsi nov-
lorinin yiiksoklikdan asili olaraq yayilma ganunauygunluglart miioy-
yanlasdirilmis vo GPS koordinatlar1 asasinda xarita sxemi tortib edil-
migdir. Miixtoalif cografi areallara malik Gentiana névlarinin xoroloji
analizi aparilmis, 5 cografi element miioyyan edilmisdir.

Isin praktiki ahamiyyati. Azerbaycanda yayilmis Gentiana
cinsina daxil olan novlarin tongidi toftisi aparilmis, novlarin filoge-
netik olagolori arasdirilmisdir. Homginin dekorativ (G.lagodechiana,
G.septemfida, G.crusiata), dorman (G.septemfida, G.crusiata, G.asc-
lepeidae, G.gelida, G.verna, G.lagodechiana) vo gida ohomiyyatli
novler miiayyan edilmisdir. Dissertasiya isindo 6z aksini tapmis cin-
sin sistematikasina, bioekologiyasina, cografiyasina vo s. aid materi-
allar “Azorbaycan florasi”nin vo “Azarbaycan bitkilorinin toyinedici-
si”’nin tortib edilmasindo istifads oluna bilar.

Isin aprobasiya va tatbigi. Dissertasiya isinin asas noticalori
akademik Hason ©liyevin 110 illik yubileyina hasr olunmus “Ekolo-
giya: Tobiot vo Coamiyyat Problemlari” mévzusunda I11 Beynalxalq
elmi konfransda (Baki, 2017); “Miiasir Tobist vo Igtisad elmlarinin
aktual problemlari” mévzusunda kegirilon Beynalxalq elmi konfrans-
da (Ganca, 2018); Ganc Alim va Talobalorin Konfransi: Qlobal gagi-
riglart hall etmok {iglin Biologiya v kond tosarriifatinda innovasiya-
lar Baki, 2018); Akademik A.A. Qrossheymin 130 illik yubileyina
hasr olunmus “Miiasir Botanikada Innovasiya vo ®nonoalor” mévzu-
sunda elmi konfransda (Bak1, 2019); AGBIOL Proceedings of III In-
ternational Agricultural, Biological & Life science conference (Edir-
ne, Turkey: 15-17 december 2021), AR ETN Botanika Institutunun
Elmi seminarinda (2023) miizakira olunmusdur.

Dissertasiya isinin mdvzusu Vo mazmununa aid 5 moqals, 5 tezis
(3 mogalos va 4 tezis Azorbaycanda, 2 magalo vo 1 tezis belnalxalq
bazalarda (Web of Science) referatlagdirilan vo indekslosdirilon jur-
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nallarda) ¢cap olunmusdur.

Dissertasiya isinin yerina yetirildiyi taskilatin adi. Disserta-
siya isi Azorbaycan EIm vo Tohsil Nazirliyinin Botanika Institutu-
nun Herbari sobasinds yerina yetirilmisdir.

Dissertasiyamin struktur bolmalarinin ayrihigda hacmi. Dis-
sertasiya isi giris, 6 fasil, naticodon ibarat olub, 147 sshifani shato
edir. Dissertasiya isi imumilikds iki yiiz sokkiz min isaradon ibarat-
dir. ©dabiyyat siyahis1 212 adda olub, onlardan 41 azorbaycan, 86
rus vo 85 xarici manbolordir. Dissertasiya isi 9 cadval, 1 Xarito-sxem
va sokillarla zonginlosdirilmisdir.

ISIN 9SAS MOZMUNU
I FOSIL. 9DOBIYYAT iCMALI
Diinyada va respublikamiz daxilinds Gentiana cinsinin dyranil-
mosi istigamatinds aparilmis todgiqat islori arasdirilmis, miigayisali
tohlil edilmis vo alinmis norticalor dissertasiyada bu bolmods genis
sorh edilmisdir.

11 FOSIL. TODQIQATIN MATERIALI VO METODIKASI

Gentiana L. cinsinin 6yronilmasi magsadi ilo aparilan tadgigat-
lar 2016-2021-ci illor orzinds ETN Botanika Institutunun Herbari so-
basinds miiasir vo klassik metodlardan istifado edilorok yerino yeti-
rilmigdir. Todgigat materiali olarag Gentiana cinsino aid Azarbaycan
orazisindon miixtolif ekoloji soraitdo toplanmis (150-don ¢ox) herbari
niisxalorindon, Azorbaycan Elm vo Tohsil Nazirliyinin Botanika ins-
titutunun (BAK), Baki Dovlat Universitetinin Biologiya fakiiltasinin,
Rusiya EA V.L.Komarov adina Botanika Institutunun (LE), Giirciis-
tan EA N.N.Kesxoveli adina Botanika Institutunun (TBI) herbari
fondlarinda saxlanilan ¢oxsayli herbari niisxalorindan, hamginin
diinyanin miixtolif herbari fondlarinda [GBIF] saxlanilan ¢oxsayl
herbari niisxalorindan va tadgiqat isino aid odobiyyat materiallarin-
dan istifads edilmisdir.

Stasionar todgiqatlar iso forgli marsrutlar tizro Azarbaycanin
miixtalif botaniki-cografi rayonlarinda arandan yiiksok dag qursagina
vo alpa godor biitiin sahalordo aparilmisdir. Todgigatlar Gentiana
cinsina aid ndvlorin tarixini ohato edon odobiyyat materiallarinin
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aragdirilmasi ilo yanasi, miiqayisali-morfoloji, cografi, areoloji, eko-
loji metodlar asasinda aparilmisdir.

Molekulyar todgigatlar aparmaq iigiin toplanilan bitki nii-
munoalarinin “Dneasy Plant Mini Kit” dastinin kémayils ilo quru-
dulmus cavan yarpaqlarindan DNT ekstraksiya edilmisdir. Novle-
rin identifikasiyasini dogiglosdirmak ticiin ITS1 vo ITS4 ardicilliq sa-
halarina vo Amerika GenBank moalumat bazasina istinad olunmusdur.
Cinsin filogenetik agaci1 iso ML metodundan istifads olunaraq qurul-
musdur.

Morfoloji-sistematik todgigatlar K.Linney, M.Bieberstein,
C.A.Meyer, O.Dekandol, F.Ledebur, E.Buasye, I.F.Smalhauzen,
A.A.Qrossheym, Y.-Ch Ma, R.M.Sofiyevanin todgigatlar1 osasinda,
eyni zamanda mixtalif illords toplanmis herbari niisxalorinin tongidi
toftisi naticasindo novlorin taksonomiyas: vo nomenklaturas: daqig-
losdirilmis, bitkilorin morfoloji qurulusu MBJ-3 binokulyar lupasin-
dan istifads etmoklo Gyronilmisdir.

Névlarin biomorfoloji tadgigatlar: 1.G.Serebryakova®, hayati for-
malarmn tosnifat: K.Raunkier sistemi’ asasinda yerin yetirilmisdir.

Cinsa aid olan novlarin oksariyyatinin subalp vo alp qursaginda
yayildigi ii¢lin bu qursaqlarda yerloson noévlorin taksonomik torki-
binin miiayyan edilmasinda Serensen-Cekonovski oxsarliq amsalin-
dan istifads olunmusdur.

Is=2a/ ((at+b)+(a+c))

a- imumi novlarin sayi, b- birinci dag qursaginda olan nov-
lorin say1, c- digor dag qursaginda olan névlorin sayi.

Nomenklatura masalalorinin dagiglosdirilmasinds yosun, gobalok
va bitkilar tigiin Beynalxalqg Nomenklatura Kodeksi asas gotiiriilmiis,
taksonlarin elmi adi va sinonimlorinin dogiglasdirilmasindo miixtalif
veb bazalardan istifads olunmusdur.?

® Cepebpsikos, W.I. JKusuenusie GOPMBI BHICIINX PACTEHHIl M HX H3ydeHHE /
N.I".Cepeopsikos // TloneBas reodboranuka, — M.-JI., m3n-so "Hayka", — T.1, —
1964,— c. 5-31.

" Ellenberg, H.A key to Raunkiaer plant life forms with revised subdivisions /
H.A.Ellenberg. — D.Mueller-Dombois, — 1968, — p. 56-73.

8 [Elektron resurs] URL: http://www.worldfloraonline.org
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Novlorin bioekoloji xiisusiyyatlorinin Syrsnilmesi F.Babayeva®,
ekologiyas: M.B.Fardayeva'®, névlorin cografi tohlili N.N.Porteniera™
gora todqiq edilmis, cografi elementlor miioyyanlosdirilmisdir.

III FOSIL. GENTIANA L. CINSININ TAKSONOMIYASINDA
DIAQNOSTIK OLAMOTLORIN OHOMIYYOTI

3.1. Novlarin morfoloji-diagnostik alamatlari. Acigi¢ok
(Gentiana L.) cinsi ndvlorinin diagnostik slamatlorinin miisyyan et-
mok todgigatimizin asas masalalordan biri hesab edilir. Morfoloji di-
aqgnostik olamatlorin cins va névlarin sistematikasinda bdyiik rolu
vardir. Gentiana cinsi goézlo goriinan morfoloji slamatlora malikdir
ki, bu da diagnostik nisanalorin miiayyan edilmasi baximindan ¢ox
lazimlidir. Diagnostik xtisusiyyatlor novlarin fargli xtisusiyyatlorinin
askara ¢ixarilmasinda xiisusi shamiyyat kasb edir, fasilo va cins daxi-
lindo miixtalif ranglarin (cins, yarim cins, ndv, yarimnov va S.) forg-
lonmoasinda bu ciir alamatlora gox asaslanilir. Acigigoklor dekorativ
bitkilordir. Dekorativ bitkilor kimi morfoloji slamatlorin ham canl,
hom herbari halinda goriinmasi asas amillordandir.

Cinsin diagnostik alamatlorinin toyinatinda vegetativ vo gene-
rativ organlar eyni doracado ohomiyyat kosb edir. Tobiotdo olan
canli bitkilorin, ham do bu bitkilordon hazirlanmis herbari materialla-
r1 izarinds apardigimiz aragdirmalar naticasinds miisyyan edilmis bir
sira diagnostik olamatlor taksonlarin toyininds osas hesab edilir. Qu-
rudulmus herbari materiallarinin toyinati ¢atinlik toratdiyi tigiin, nov-
lorin tobiotds identifikasiyasinin daha vacib oldugu mogsadauygun
hesab edilir. Gentiana cinsinin asas diagnostik alamatlori ¢igayin qu-
rulusu, yarpaglarin formasi hesab edilir.

Gentiana cinsinin asas alamatlori ham yarimcins, hom seksiya,
hom do novlorarast taksonomik alamatlori Kimi miioyyan olunmus-
dur. Bu alamatlor ¢igayin qurulusu, tacin qurulusu, agizciglarin for-
mast, lagoklar arasi qiriglar vo s. hesab edilir.

% Babayev, F. . Bitki cografiyasi / F.O.Babayev — Baki: BDU, — 2004. - 291 s.

10 ®dapneeBa, M.b. Dkonorust pactenuii 1 Metosl puronnmukamy / M.b.®apaeepa. —
Kazaun, — 2018, -150 c.

1 IMoprennep, H.H. ®nopa n Goranmueckas reorpadus Cesepnoro Kaskaza /
H.H.Iloprennep. — Mocksa, — 2012, — 293 c.
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Yarimcins ii¢lin osas hesab edilon alamatlor kasacigin, lagaklo-
rin qurulusudur. Cinsa xas olan vo doyismayan olamatlor bunlardir:
Cigoklori dord, bazon besiizvlii, ¢ox az hallarda alti, sokkiziizvli
olurlar; tac borusokilli, stinbiilvari, zongvari, sancagsaKilli, ¢ilpaq va
ya daxildon sacaqli, hissalori arasinda gatli vo ya qatsizdir. Erkokcik
tac borucugu ilo sonlanir. Qutucuq ikigatli, biryuvali, ¢ox toxumlu-
dur. Cinso xas olan slamatlor ayri-ayri novlerde 6ziinemoxsusdur®,

Vegetativ organlar:

Kok — Acigigoklorin koklori kokiimsovlardan ibarstdir. Ko-
kiimsovlar miixtalif névlords miixtalif qurulusludur:

Kokiimsovlart yogun qisaldilmigdir — G.asclepiadea; kokiim-
sovlart yogun simsokilli koklidiir - G.septemfida, G.gelida; kokim-
sovu yogundur, kéhno yarpaglarin liflori ilo biriinmiis qmlhidir -
G.cruciata; kokiimsovu nazik, siirtinon, budaglanandir - G.pyrenaica,
G.verna, G.verna subsp.pontica.

Govdo - Gentiana cinsinin sistematikasinda gévdanin qurulusu,
formas1 vo budaglanmasinin shomiyyati vardir. Cinsin bazi novlori
hiindiir, sado, diiz dayanan - G.asclepiadea; bozi novleri ¢oxsayl,
yuxariya galxan, sads, six yarpagh - G.septemfida, G.gelida; diger
novlari coxsayli, six yarpaqli, tok ¢igakli, sada, diiz qalxan, yogunlas-
mig - G.cruciata; basqa novlor ¢oxsayli, asasindan bos budaglanan,
bir ¢igokli — G.aquatica; homginin ¢ox qisa, dikduran, dordtilli, iri ¢i-
¢okli — G.verna subsp.pontica; nazik, sads, budaglanan — G.nivalis;
nazik, diiz vo ya ayilmis, sads, bazon zaif budaglanan - G.pyrenaica;
algaq, dord tilli, meyve zamani uzanmis — G.verna kimi fargli govdoys
malikdir.

Yarpaq — Acigicoklorin yarpaglar: garsiligh diziilmisdiir, la-
kin ndvbali vo topasokilli diiziiliislii ndvlori do vardir. ilk dofo olaraq
acigigoklorin topa sokilda yarpaglara malik olmasmi N.I.Kuznetsov
oyronmisdir. Acigigoklorin yarpaglar::

Kokotrafi rozetsiz, iri, oturag, yumurtavari, tiroksokilli vo ya
nestarsokilli, nestorsokilli, uzun itilonmis, 3-5 damarl - G.asclepia-
dea; oturag, asasindan bitisik borusakilli qinli, uzunsov yumurtavari

12 Zeynalova, A.N. Gentiana L. cinsi novlorinin morfoloji olamotlori / A.N.Zeynalova /
Naxgtvan Dovlst Universitetinin Xabarlari, Nax¢ivan: - 2020. Ne8 (109) s. 64-70
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Vo ya yumurtavari nestorsokilli, kiit, bes damarli - G.septemfida;
mohkom, dorivari, asasindan qina bitisik, i damarl, asagida bir go-
dor enli yumurtavari, ortada va yuxarida olanlar uzunsov, nestarsakil-
li, yuxaridan sixilmus, kiit vo ya iti — G.gelida; gévds yarpaglari iri,
mohkom, bazon dorivari, oturaq, bir damarli, kokatrafi yarpaglar
oval, ellipsvari nestorsokilli, asasindan va uc hissodon sixilmisdir,
govdo yarpaglar: ¢oxsayli, yumurtavari va ya nestorsokilli - G.cru-
ciata; kokotrafi yarpaglar tors yumurtavari oval, tors yumurtavari kii-
roksokilli, ensiz, asagidaki govdo yarpaqglar: ensiz, orta vo yuxarida-
kilar uzunsov, kenarlart pordoasokilli, iti vo ya kiit, qisa qnli -
G.aquatica; kokotrafi yarpaglar oturaq, ellipsvari vo ya yumurtavari
uzunsov, kiit vo ya kiitvari, kokatrafi vo asagr govdo yarpaglart six
rozet omolo gotirir, gévds yarpaglar: 1-3 sayli, ensiz, asasindan qina
bitisik, yuxari ciitlor kasaciga yaxinlagandir - G.verna subsp. pontica;
kokatrafi vo asagi govdo yarpaglar rozeto yigilmis, yumurtavari va
demok olar ki, dairavi, govds yarpaglart yumurtavari va ya yumurta-
vari nestarsakilli, kiit va ya itidir — G.nivalis; gévdos yarpaqglar: oturaq
uzunsov nestarsokilli vo nestorsokilli, yuxaridan sixilmus, iti, bir vo
ya i¢ damarli — G.pyrenaica; asagi yarpaglar mohkom rozet amalo
gatirir, ellipsvar1 vo ya ellipsvari nestorsokilli, iti, bazon kiit, ii¢ da-
marli, kenarlar1 hamar, goévdo yarpaglarinin bir iki ciit qisa va ensiz,
bitisik qisa qinli, yuxaridak: ciitliik ¢igayin altinda yerlogon olur —
G.verna.

Generativ organlar:

Cicok — ¢oxsayli, govdanin yuxar: hissasinds tok yerlosir, bo-
zon yarpagin qoltugunda ii¢ adad yerlosir — G.asclepiadea; tops his-
sada ¢ox ¢icakli basciq ¢icok grupuna toplanmisdir, bazon topa hisse-
do olan govdoa yarpaglar ils six ortiiliir — G.septemfida, G.gelida; sa-
caqsiz, dord, bazon bes lizvlii, oturaq, dosto amolo gatirorak yarpagin
goltugunda va ya goévdoanin topa hissasinds yerlasir - G.cruciata; iri,
bandvsayi-mavi, sagaqsiz - G.pyrenaica; besiizvli, tok, goxusuzdur —
G.aquatica; govdoanin yuxar: hissasinds tok yerlasir,iridir — G.verna,
G.verna subsp pontica; parlag mavi, iri deyil, gévdonin tops hisse-
sinda va ya budaglarda yerlasir — G.nivalis; dérdiizvli, tok, gévdanin
topa hissasinds va ya budaglarda yerlasir, yarpaglar ¢igokdon arxada
galir — G.lagodechiana.
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Kasa yarpaglan — Kasa yarpaglarmm qurulusunun miixtolifliyi
acigigaklarin diagnostikasinda miihiim shomiyyat kasb edir.

Zongsakilli, diiz kasikli, xatvari enli, nestorsakilli, bozon enli,
topa hissadan iti, konarlar1 kolo-kotiir discikli, borucuga barabar vo
ya ondan qisa formali - G.septemfida; uzunsov, zangsakilli, yanlar-
dan bolimli, bazan biitdv, disciklori ensiz Xotvari, geyri-borabar,
borucuqdan ti¢ dofo Kigik, aralarindaki oyuq pardali olan - G.gelida;
zongsokilli dord discikli, nazik pardasli, parlaq, disciklari iti, tigkiinc,
nestarsakilli - G.cruciata; borusakilli sonluglu, yanlaradan boéliinme-
misg, disciklor arasindaki oyuq iti olan — G.pyrenaica; borusakilli,
osasindan sixilmis, uzunsov, nestorsokilli, iti, konarlart pardali discikli
formali — G.aquatica; borusokilli, bestilli, bir godar siskin, ganadsiz
Vo ya ensiz ganadli, iki dofo tacdan Kigik, disciklori eyni, ensiz nes-
torsokilli, ti¢ dofo borucugdan kigikdir — G.verna; bir-birindon ayril-
mayan bes discikli, bozon dord discikli, borusakilli, tacdan yarim do-
fa Kigik, qanadsiz, kiinclorinds gara zolagl, disciklori ensiz, nestorso-
killi xotvari, qutucugdan kigik, dartilmus iti, bir ne¢o dofo borucug-
dan kigik formali — G.nivalis; zongsakilli, iki dofs tacdan qisa, discik-
lori borucuga barabar, tigkiinc nestorsakilli, azca borabar olmayan,
disciklar arasi oyuq kiit, bazon kasa yarpaqglar birtorafli taca bitismayan
formada olur — G.lagodechiana; uzunsov zangsakilli, yanlardan doarin
boliimlii, bazan biitdv, disciklori ensiz xoatvari, barabar olmayan, iki
dofa borucugdan qisa olan — G.asclepiadea.

Tac — Acigigaklorin tact 6ziinamoxsus mavi, goy, ag, agimtil
sartya calan, bozi novlordo xalli olur. Miixtalif novlordo bu slamat
doyisir:

Kasaciqdan iki dofo uzun borusokilli sancaqvari, gdy bozi hal-
larda ag xalli, hissalori qisa tigkiinc, nozars garpan daracads simmet-
rik olmayan sacagsiz qathdir - G.asclepiadea; goy rongds, borucug-
dan 6-7 dofo qisa, hissalari iti, hissalor arasinda uzun sagaqli qath
olan — G.septemfida; iri borucuqgsokilli sancagvari, sari, 5-6 hissoli
yumurtasoKilli ti¢kiinc, iti vo ya itivari, 5-6 dofo borucugdan qisa,
hissalori arasindaki qatlar hissslordon qisa, simmetrik olmayan, iki
bolimli va ya discikli, bazon biitév olur — G.gelida; 3-4 dofs kasa-
ciqdan uzun, gdy borucuqgsakilli sancaqgvari, 4 qisa, yumurtavari tig-
kiinc, iti va ya itivari, diiz discikli va ya tickiinc nestorsokilli, iki bo-
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limli qatlar arasi 2-3 dofo discikdon qisadir — G.cruciata; borucug-
sokilli sancaqvari, uzunsov oval, kiit hissali, hissalor arasinda gatlar
discikli, hissalora barabar vo ya ondan bir az qisadir — G.pyrenaica;
iki dofo kasacigdan uzun borucugvari sancaqsokilli, goyumtul mavi,
tickiinc nestorsakilli, iti hissali, gatlar bir dofs tacin hissalarindon qi-
sa, yumurtavari oval, pardali, topa hissasinds ¢ox da barabar olmayan
discikli vo ya biitovdiir — G.aquatica; parlag mavi, borucugsokilli,
uzunsov yumurtavari kiit hissali, iki dofo borucugdan qisa, hissalor
arasindaki qatlar tigkiinc nestorsokilli, iki boliimlii, ¢ox sayda, kenara
ayilmis hissalordon qisa olan - G.verna subsp.pontica; qifvari borusos-
Killi, gdy, hissalorin ortasina godor uzanan, hissalori uzunsov vo ya
uzunsov tars yumurtavari, asagi hissalorin kanarlari barabar olmayan
¢ox Vo Ya az sacaqli, topa hissadon kiit vo ya iti sonluglu, biitévko-
narli va ya boliimlii olan — G.lagodechiana; borucugvari, qisa yumur-
tavari tigkiine, iti hissalidir, hissslor arasinda gatlar parlaq, tickiinc, iki
boliimli olan — G.nivalis.

Meyva - Acigigaklorin meyvasi ¢ox toxumlu, biryuvali, ayaq-
cigl v ya oturag, iki ganadla agilan qutucuqdur.

3.2. Cinsin taksonomiyasinda miibahisali masalalor. ilk dofa
cinss adi1 fransiz botanik, sistematiki J.P.Turnefor verib. 1718-ci ildo
X.Ruppius cinsi iki grupa boliir. Gentiana vo Gentianella. Bir miid-
dot kecdikdan sonra cinsin tosviri 1753-cii ildo K.Linney torafindan
verilmisdir. Gentiana L. Gentianaceae fosilasinin an miirokkab cins-
larindan biridir. Gentianella cinsinin tosviri isa bir gadar gec arsays
goldi. 1737-ci ildo K.Linney “Genera Plantarum” asarindo Gentiana
Tournef. ilo Centaurum minus Touref. cinslorini birlogdirdi. 1753-cii
ildo iso Gentiana ilo Swertia vo Halenia Bork cinslorini birlosdirdi.
Linneydon sonra galon alimlar onun fikrini gabul etdilor vo Gentiana
cinsini boyiik torkibds cins hesab etdilor. 1950-ci illorin avvalinda
Acigigaklorin sistematikasina, anatomiyasinin, kariologiyasinin 6yro-
nilmasino maraq artdi vo ¢oxlu faktiki materiallar toplandi. Bu da ye-
ni filogenetik sistemlorin yaradilmasina, taksonomik torkibin osash
sokilda islonmasina sabab oldu. Bu zaman Cin sistematiki Y.-Ch. Ma
Gentiana cinsindan Gentionopsis Ma cinsini ayirdi vo taksonomiya-
da tokamiilii asas gotiirdii. Bundan sonra Avropada ¢oxlu sayda fikir
ayriliglar1 bas verdi. Acigigaklarin sistemlagdirilmasinin asas prinsipi
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biitiin alamatlorin saviyys vo mansadan galon alamatlora boliinmasi
olmalidir.

Acigigaklorin sistematikasini arasdirarkon yuxarida gostarilon
A.A.Grossheymin do goabul etdiyi bolgiinii asasli hesab edirik. Belo
ki, novlori identifikasiya etdikca bu gercakliyi gobul edirik. Bildiyi-
miz kimi Gentiana cinsinin Azarbaycan florasinda verilon taksono-
mik torkibinds Gentianella va Gentionopsis cinslarinin xtisusiyyatlo-
rini 6ziinds dasiyan Gentonopsis blepharophora va Gentianella cau-
casica, G.lingulata vo G. umbellata novlarinin forgli xiisusiyyatlars
malik oldugunu miiayyan etdik.

Gentianella cinsinds kasaciq daxilindo pords yoxdur. Kasacigin
hissalori bir-birina bitisir vo bir-birini biikiir. Tacin dilimlori arasinda
gatlar yoxdur. Birillik va ¢oxillikdir.

Genianopsis bolimlii deyil. Tac borucugvari qif soklindadir,
sacgaqsizdir, kasaciq alt hissodon tiziikvaridir. Tacin konari ¢ox vaxt
sacaqli vo ya kirpikciklidir. Agizciq yumurtavari va ya borucuq se-
killidir. Qutucuq oturaqg va ya ayaqciqlidir. Toxum pulcugvari, bazan
topa hissodon ganadlidir. Birillik va ya ikiillikdir.

Umumiyyatlo, morfoloji xiisusiyyatlorino géro hor iki cins
Gentiana cinsina oxsar olsa da, noviin klassik xiisusiyyatlorino asa-
son ondan tamamila farglonir vo biz ds har tig¢ cinsin novlarini fargli
statusa malik hesab edirik.

Azaorbaycan florasinda cins R.M.Sofiyeva, Qafgaz florasinda
iso A.A.Grossheym tarafindan islonilmisdir. R.Sofiyeva Azarbaycan
florasinda cinss aid 14 ndv, A.A.Grossheym iso 10 ndviin oldugunu
gostormisdir. Ilk olaraq G.septemfida Pall. ndvii miibahisalore sobab
oldu. K.Kox (Koch, 1850) bu ndvii avvalca yarimnov hesab etdi. Bir
gadar gec A.A.Qrossheym (1932) cinsin tarkibinds Gentiana septem-
fida var. lagodechiana Kusn. vo miistogil név G.lagodechianani tos-
diq etdi. Grossheym G.lagodechiana noviinii Azarbaycan florasinda
yayilmadigini gqeyd etmis, lakin Sofiyeva bu néviin Quba vo Zagatala
orazisinds yayildigimi gostormisdir, G.lagodechiana miistaqil név
olaraq gobul edilmisdir. Hal-hazirda cinss daxil olan miibahisali nov-
lorin miizakirosi galmaqgdadir. 1808-ci ildo M.Bibersteyn toroafindon
G.asclepiadea novii tosvir edilir. Sonralar 1843-cii ildo Kox torafin-
don Osetiyadan G.schistocalyx G.asclepiadea noviiniin ndvmiixtalif-
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liyi olaraq tasvir edilir. 1850-ci ilda G.schistocalyx (K.Koch) K.Kox
noviini mistaqil név oldugunu miioyyan edilir. Bir godor sonra ola-
motlarinin (kasacigin qurulusu, yarpaglarin yerlosmasi vo s.) ¢ox ox-
sar olduguna gors bu novii Kuznetsov G. asclepiadea néviiniin sino-
nimina Kegirir, son illords aparilan molekulyar analizlorin naticalori
do bu fikrin diizglinliiylinti tasdiq edir va bir ¢ox diinya alimlari do bu
fikri dostoklayir va hal-hazirda da G.asclepiadea miistoqil nov hesab
edilir.

G.angulosa Qafgazin endem novii hesab edilirdi. Ik dafo
1808-ci ilds Bibersteyn torofindon miistoqil nov kimi verilir. 1819-cu
ildo avval Bibersteyn, sonra isa digar Qafgaz alimlari onu G. verna
noviinlin yarimnovii kimi gabul edirlor. 60 ilo yaxin bir vaxtda bu
nov G.angulosa olaraq taninir. Son illor aparilan molekulyar natics-
lors osaslanaraq G.angulosa vo G.pontica novii birlosorok G.verna
subsp.pontica noviiniin sinonimina kegir. G.pontica névii Soltok to-
rofindon 1901-ci ildo Pontdan tosvir edilir. Lakin Qafgazi todqiq
edon alimlor Ledebur, Buasye, Lipski 6z asarlorinde onu miistaqil
nov hesab etmirlor. Qrossheym 1932-ci ilds bu novii oldugu kimi ge-
bul edir. 1904-cii ildo Kusn. 6ziiniin tadgigatlarinda G.pontica novii-
ni G.verna noviiniin yarimnovii hesab edir. Bir asrdon ¢ox kegon
dovr orzinds Kusnin adi gozlo gordiiyii olamatlor elmin inkisaf etdiyi
yeni asrdo aparilan ¢oxsayli analizlor naticasinds 6z tasdigini tapir vo
G.verna subsp.pontica kimi tosdiq edilir. Belo ki, bu novlor arasinda
morfoloji slamatlarina géra oxsarliq ¢oxdur va daha ¢ox G.vernanin
morfoloji alamotlorini tokrarlayir. Buna goro do Qafgaz todgigatcilar:
G.verna noviiniin yarimnovii subsp. pontica hesab edirlor. G.djimi-
lensis novii 1850-ci ildo Kox torofindon tosvir edilmisdir. Lakin
Qrossheym 1952-ci ildo bu néviin morfoloji slamatlorino asason
G.pyrenaicum ndviiniin sinonimi oldugunu iddia edir. Bir godar son-
ra Avropa novii G.pyrenaicum Qafqaz novii G.djimilensis noviiniin
sinonimi oldugu siibut edilir.

G.blepharophora névii 1912-ci ildo Bordzilovski torafindan
Axalxalakidan tasvir edilib. 1952-ci ildo Qrossheym bu néviin G.sili-
lata noviiniin sinonimi oldugunu gostarir. Halo Qrossheymdan avval
1951-ci ildo Ma Gentionella cinsinin tasvirini verir. Tac1 qifvari, bo-
ruvari, sagaqsiz, agizciq sagaqli, kasa yarpaglar: tam agilmayan, qutu-
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cuq oturag ve ya ayaqciqli olmast. Bu kimi alamatlora uygun olaraq
G.blepharohora Gentiana cinsinin torkibindon ¢ixarilib vo slamatlo-
rini dasidig1r Gentionopsis cinsinin tarkibina kegirilib.

IV FOSIL. GENTIANA L. CINSININ SISTEMATIK
VOZIYYOTi

4.1. Cinsin iimumi xarakteristikasi. Azorbaycan florasinda
Gentiana cinsinin 60 ildon artiq bir dévr arzinds timumi xarakteristi-
kas1 vo sistematik tohlili verilmomigdir. Bizim torofimizdon aparilan
todgigatlar naticasinds cinss aid novlor arasdirtlmisdir (Xorito-sxem 1).

4.2. Cinsin tayinedici acari. Cinsa daxil olan seksiyalarin va
névlorin yeni tayinedici agari tortib edilmisdir™.

4.3. Cinsin taksonomik tarkibinin tasnifati. Gentiana cinsinin
taksonomik tarkibinds bas veran doyisikliklar noticasinda, cinsin 9 nov
Vo bir yarrmnévdan ibarat oldugu tasdiq olunmus, névlorin qisa tasviri
Vo sinonimi verilmisdir (Cadval 1).

Cadval 1
Gentiana cinsi novlarinin seksiyalar iizra qruplasdirilmasi
Ne | Seksiyalar Novlar Yarimnévlar
1.G.asclepeidae L.
2. G.gelida M.B.
1. | Pneumonanthe | 3.G.septemfida Pall.
4.G.lagodechiana
Kusn.
5. G.pyrenaica L.
2. | Chondrophylla 6.G.aquatica L.
7. G.nivalis L.
. 8. G.verna L. G.verna subsp.pontica
3. | Cyclostigma (Soltok)  Litard. et
Maire
4. | Aptera 9. G.cruciata L.

13 Zeynalova, A.N. Azorbaycan florasinin Gentiana L. cinsi névlorinin toyinedici
cadvali / A.N.Zeynalova, P.X.Qaraxani, T.A.Qasimova // Pedaqoji Universitetin
Xabarlari Riyaziyyat ve tabist elmlori seriyasi, - Baki: - 2019. C.67, Nel, sah.
236-240
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Xarita-sxem 1. Gentiana L. cinsi névlarinin Azarbaycanda yayilmasi

4.4. Cinsin molekulyar-filogenetik tadgiqgat.

Niimunanin DNT-nin ekstraksiyasi ii¢iin hazirlanmasi: Top-
lanilmis bitki nimunaloarinin bir hissasi molekulyar-filogenetik todqi-
gatlar ti¢iin istifade olunmusdur. Har bir niimunadan 100-200 mq ca-
van yarpaq 2 ml-lik tibiklora gqoyulur. Agzi baglanms tiibiklor bir
ne¢o dogige maye azotda saxlandigdan sonra bitki materiali yaxsica
azilir. «Dneasy Plant Mini Kit» dastinin komakliyi ilo qurumus vo
xirdalanmus bitki niimunoalorindon DNT ekstraksiya edilir. Qurumus
DNT-nin iizorina 0.1 TE buferi olava olunur vo - 20° C-li soyuducuda
1 geco saxlanilir. Ekstraksiya edilmis DNT-nin migdar1 spektrofoto-
metrds (260 vo 280 nm dalga uzunlugunda) tayin olunur (Nano Drop
2000 ¢ UV-Vis Spectrophotometer — Thermo Scientific). DNT-nin
miqdar1 tayin olundugdan sonra, PZR reaksiyasmin aparilmasi ii¢iin
hor bir niimuna DNT-don 50 ng/pl gatiliglt is¢i mohlullar hazirlanilir.
Reaksiya yigildiqgdan sonra tiibiklor PZR aparatina (Gene Amp PCR
System 2720, Applied Biosystems Foster City, CA) yerlasdirilir vo
asagidaki ardicilligda program tartib olunur. DNT bolgesinin ampli-
fikasiyasi tigiin iso ITS 1 (TCC GTA GGT GAA CCT GCG G) vo
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ITS 4 (TCC TCC GCT TAT TGA TAT GC) praymerlorindan istifada
edilmisdir. Daha sonra PZR mohsullarina praymerlar slavs olunarag,
ABI 3730XL avtomatlasdirlimis sekvenatora yerlosdirilorak, trnL
intron praymerlarinin nukleotid ardicilliglar1 asagidaki kimi oxunul-
musdur. ** Reaksiya yigildigdan sonra tiibiklor PZR aparatina (Gene
Amp PCR System 2720, Applied Biosystems Foster City,CA) yerlos-
dirilir vo asagidaki ardicilliqgda program tortib olunur. DNT bolgosi-
nin amplifikasiyast tigiin iso ITS 1 (TCC GTA GGT GAA CCT GCG G)
vo ITS 4 (TCC TCC GCT TAT TGA TAT GC) praymerlarindon
istifado edilmisdir (Cadval 2).

Cadval 2
ITS praymerlarinin (5-3) nukleotid ardicillig
DNT Praymer | Nukleotid ardicillig1 5-3 Referans
bolgasi
ITS1 TCC GTAGGT GAACCT GCG G White va digorlori,
ITS 1990
ITS 4 TCC TCC GCT TAT TGA TAT GC | White vo digarlori,
1990

Nukleotid ardicilliimin oxunmasi (Sekvensloma): ©ldo edi-
loan PZR mohsullar1 sekvenslonmadan avval QIAquick Gel Extraction
Kit (Qiagen, Almaniya) dastindon istifado edilorok tomizlonmisdir.
Daha sonra PZR mohsullarina praymerlor olava olunaragq ABI 3730XL
avtomatlasdirilmis sekvenatora yerlosdirilorok vo niikleotid ardicil-
liglart oxunmusdur (cadval 3).

Cadval 3
trnL intron praymerlarinin (5-3) nukleotid ardicilhig
DNA | Primer Primer sequence 5-3 Referans
region
trnL c CGA AAT CGG TAG ACG CTACG Taberlet et
trnL al., 1991
intron | trnL d GGG GAT AGA GGG ACT TGAAC Taberlet et
al., 1991

1 Zeynalova, A.N. Molecular analysis of the genus Gentiana growing in Azerbaijan /
AN.Zeynalova // International Journal of Botany Studies, India: - 2021. Volume 6
Issue 3, p.751-752
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Molekulyar-filogenetik analizin naticalari: ©lds edilon nuk-
leotid ardicilliglart ABS GenBank molumat markazindokilorlo miiga-
yiso edilorak asagidaki naticalar oaldo edilmisdir:

S1 niimunasi GenBank molumatlar: ilo Gentiana septemfida
novi ilo uygunlasir.

S2 niimunasi GenBank malumatlar ilo Gentiana pyrenaica novii
ilo uygunlasir.

S3 niimunasi  GenBank molumatlar: ilo Gentiana gelida novii
ilo uygunlasir.

S4 niimunasi GenBank moalumatlar: ilo Gentiana nivalis névii
ilo uygunlasir.

S5 niimunasi GenBank molumatlar: ilo Gentiana blepharophora
novi ilo uygunlasir.

S6 niimunasi  GenBank molumatlar ilo Gentiana cruciata novii
ilo uygunlasir (sokil 1.)

Circium arvence miigayiss li¢iin gotiirilmusdiir.

A1G1 Gentiana septemfida

B4 TC003 AG2 Gentiana pyrenaica

B4 AG4 Gentiana gelida

6 TCO005 A6 Gentiana nivalis

TCO06 A3 Gentiana blepharophora

A5 Gentiana cruciata
TCO014 S1 Cirsium arvence

—
0.08

Sakil 1. Azarbaycanda yayilmis bazi Gentiana cinsi névlarinin

niivo genomundaki ITS gen boélgasinin Maximum Likelihood
(ML) metoduna gora ¢akilmis filogenetik agaci
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V FOSIL. GENTIANA L. CINSI NOVLORININ BIOEKOLOJI
XUSUSIYYOTLORI

Bioekoloji todgigatlarin aparilmasi bitki sistematikasinda nov
amologalms va bir sira miibahisali masalalarin hallinds miihiim shs-
miyyat kasb edir. Bu baximdan Gentianaceae fosilosino daxil olan
cinslorin bioekoloji xiisusiyyatlori bir ¢ox diinya alimlor tarafindon
otrafli sokilda 6yranilsa da, Gentiana cinsinin Azarbaycan névlarinin
bioekologiyasi lazimi sokilds 6yranilmamisdir.

5.1. Novlorin fenologiyasi. Tabistds bas veran bir ¢ox movsimil
doyisikliklor, ekoloji durum névlorin bioekoloji xiisusiyyatlorini, iimu-
milikds onlarin fenologiyasini izlomays asas verir. Cigokli bitkilorin in-
Kisaf fazalarinin tokrarlanmasi — fenoloji hadiss adlanir. Miixtslif tadgi-
gatcilar fenoloji fazan1 miixtalif ciir gabul edir. Masalon, bu 5-7 arasinda
doyisir. Ot bitkilorinda fenoloji faza toxumdan ciicorms ilo baslayrr,
sonra vegetativ organlara baslangic verilir, ardinca qongaloma, ¢igoklo-
mo, Meyva Va toxum vermo proseslori gedir. Tabistdo fenoloji fazalarin
yerina yetirilmosi istilik va digor ekoloji faktorlardan asilidir.

Gentiana cinsi novlari gigokloma tarixlarina gors iki grupa bo-
liniir:

a) erkon yayda ¢igoklayanlor (Gentiana aquatica, G.verna subsp.
pontica, G. nivalis, G. pyrenaica, G.verna vo s.)

b) payizda cigokloyanlar (G.gelida, G.septemflda, G. asclepiadea,
G.lagodechiana, G.pyrenaica va s.).

Umumiyyatlo, iyun-iyul aylarinda acigicoklorda gongaloms bas
verir. Tam ¢igoklomo dovrii avqust-sentyabr aylarina tosadif edir.
Meyvaloma dovrii iso miixtolif ndvlords avqust ayinin ikinci on giin-
liiylindon oktyabr ayinin sonuna godor davam edir (cadval 4).

Cadval 4
Azarbaycanda Acigi¢ok novlorinin movsiimii inkisafi

I Fenoloji fazalar
Ne | Noviimadi Fosn oloms | Cigoklomo | Meyvalomo | Disseminasiya
1 2 3 4 5 6
1. | G.asclepeidae VI-VII VIII-IX VIII-X IX-XI
2. | G.gelida VIVIL | VIV XX XI
3. | G.septemfida VII-VIII VIII-IX IX-X IX-X
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Cadval 4-iin davamu

1 2 3 2 5 6

4. | G.lagodechiana VII-VIII VIII-IX IX-X IX-X
5. | G.pyrenaica VI-X VI-VIII VII-1X VIHI-X
6. | G.aquatica -V V-V VIV VII-IX
7. | Gonivalis VI VIV VII-IX VITX
8. | Gerna VI VIV | VIV IX
9. | G.cruciata VIVIL | VIVIE | VITHIX X
10 So‘rq‘ilrc”; subsp. |y, VI-VII IX X

5.2. Novlarin ekologiyasi va bitki gruplarinda istiraki. Raun-
kierin hoyati formalar sistemi bitkilorin alverissiz soraito kogtiriilmasine
uygunlagsmasini xarakterizo edon alamotlors asaslanir, yoni bunun asa-
sinda adaptasiya durur. Raunkier barpaedici tumurcuglarmn yer sothin-
do yerlosmasins asaslanarag onlarin bes hoyati formasini miioyyan et-
migdir. Bildiyimiz kimi acigigoklorin oksor novlori yiiksok dagda yayi-
lan otlardir. Acigigoklor hemikriptofitdir, onlar geyri-alverisli zaman-
larda belo tumurcuglart yerin sathinds olur. Havalar soyuduqda yeriis-
tii hissalor mahv olur, yeralti organlari iss torpagin daha darin gatlarina
gedir, yerdoki tokiintiilor igarisindo miihafizo olunur, golon il yenidan
alverisli soraito uygun olaraq yeriistii govdalori inkisaf etmoya baglayir
Vo bu proses hor il davam edir. Acigigaklor homginin terofitdirlor. Belo
ki, yayda yeriistii orgqanlart mohv oldugdan sonra toxumla slverissiz
davrlarini basa vururlar®®.

Azaorbaycanda yayilan acigigoklor giinas siialarina miinasibatino
gora U¢ qrupa ayrlllrlﬁ:

1. isniq sevanlar (heliofitlar) — Bura daxil olan névler G.lago-
dechiana, G.pyrenaica, G.aquatica, G.septemfida giinasi sevandirlar,

1> Zeynalova, A.N. Bioecological features of Gentiana species / A.N.Zeynalova //
International Journal of Botany Studies, india: - 2022. Volume 7 Issue 1, p.369-371

16 Zeynalova, A.N. Azorbaycanda yayilan Acigigok (Gentiana L.) névlarinin ekolo-
giyasi / Azorbaycan Milli EImlor Akademiyasi Botanika Institutu Azorbaycan
Botanika Comiyysti Akademik Aleksandr Alfonsovi¢ Qrossheymin 130-cu ildo-
niimiine hasr olunmus Ganc Alim va Toadgigatgilarm “Miiasir Botanikada inno-
vasiya va ananalor” movzusunda konfrans, Baki: 20 dekabr, 2019, - sah. 42
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asasen giinas siialarinin daha ¢ox isiglandirdigr yerlords bitirlor.

2. Kolgayadavamhilar (heliositsiofitlar) Kolgayadavamli bitki-
lor G.nivalis, G.verna, G.verna subsp. pontica va s. tam isiglanan
yerlordo boyliyiir, kolgods daha yaxsi inkisaf edirlor.

3. Kolgasevanlar (sitsiofitlar) — G.cruciata, G.asclepiadea,
G.gelida bu novlar ancaq kolgads inkisaf edirlor.

Acigigoklorin riitubato garst miinasibatlori do forglidir. Onlar
yasadiglart miihito géro 2 grupa ayrilirlar:

Mezofitlor - Bu novlor kserofitlorlo higrofitlorin arasinda araliq
movqe tutur. Orta riitubat soraitino uygunlasanlardir. Buraya G.ascle-
pedia, G.lagodechiana, G.cruciata, G.pyrenaica, G.nivalis. ©ksar novlor
mezofitdir.

Kseromezofitlor - Bu araliq qrupa daxil olan névler ham mezo-
fitloro, hom do kserofitloro xas xtisusiyyatlori 6ziindo birlogdirir:
G.septemfida, G.aquatica, G.verna, G.gelida, G.cruciata.

Torpagin fiziki xassasina géra acigigak cinsi novlari 4 grupa boliiniir:

1. Turs torpaglarda yayilan acigicoklor — G. verna, G.pyrenaica,
G.nivalis

2. Petrofitlor — (yunanca “petros” — das, “phyton” — bitki) dash
substratlarda vo gaya yariglarinda yayilan novlordir — G. asclepiadea,
G.lagodechiana, G.gelida, G.verna subsp. pontica

3. Arqillofitlor — gilli torpaglarda, riitubati ¢otin kegiron gilli
torpaglarda yayilan borusokilli vo onlarin hibridi — Gentiana cruciata,
G. septemfida, G. asclepiadea, G.aquatica

4. Psammofitlor — qumlu substratlarda yayilanlardir: G. septemfida

Acigigoklor asasan, yiiksok dagliq va alp bitkiloridir. Bu névlorin
inkisafinda iglim, torpag, su ve s. faktorlarin rolu osasdir. Hiindiirlikk
gradientindan asili olarag, Gentiana cinsi novlarinin yayilma ganunauy-
gunluglarini aydinlasdirmaq iiciin 1954-cii ildo L.1.Prilipko torafindon
hazirlanan va gobul edilon sxemo asason miioyyan etmisik.

Todgigatlarimiz zamani aydin oldu ki, asag1 vo orta qursaqda 2
nov, yuxar: dag qursaginda 4, yiiksok dag qursaginda alpda 4 nov, bir
yarimnov, subalpda 6 ndv, bir yarimndv yayilmisdir. Yarimnovo
(G.verna subsp. pontica) hom subalpda, ham do alpda rast goalinir.

Asagy, orta dag vo yiiksok dag qursaginin oxsarliq smsalinin
Is=0,75%, yuxari ilo yiiksok qursaq arasinda Is=0,53%, subalpla
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alp qursaginda isa Is=10,60% oldugu miiayyon edilmisdir.

5.2. Azarbaycanda yayilmis Acicicak (Gentiana L.) cinsina
daxil olan bitkilarin fitosenoloji xiisusiyyatlari. Antropoloji amil-
lor ekoloji va biotik amillarlo birgs Yer tizorinds bitkiliyin formalas-
masina ravac verir. Yasadigimiz arazinin relyefi, bas veroan iglim do-
yisikliklori, temperaturun koskin artib azalmasi, normadan artiq ya-
gmtilar vo s. bu kimi tosirlor torpagin qurulusuna tesir edir, onu do-
yisdirir vo bu dayisikliklor bitki ortiiyiiniin formalasmasina soabob
olur. Tobiat hadisalarinin dayismasi bitkiliyin dinamikasina da tasir
edir. Tadgiq etdiyimiz orazinin bitkiliyino nazar salsaq asagidaki ki-
mi ganunauygunlugu goro bilorik. Belo ki, acigigoklora ham ¢omon,
hom bozqir, hom do mesa bitkilik tipinds rast golmok miimkiindiir.

Camon bitkilik tipi - Bu bitkilik tipi subalp vo alp olmagla iki
yera boliiniir. Subalp ¢omonlor subalp qursaqda, mesalorin yuxari
sorhaddindan baslangic gotiirtir. Acigigoklardan subalp va alp gomoan-
larinds vo meso bitkilik tipindos rast galinir: G.asclepiadea, G.gelida
G.verna subsp. pontica, G.aquatica, G.verna, G.pyrenaicum va s.

Mesa bitkilik tipi - ¢oxlu sayda agac va kol bitkilori vardir. Azor-
baycan mesalarinds 72 névdan ¢ox agac, 266 n6v kol bitkilori vardir. Bit-
ki ortiiyli tiplorinin daha ¢ox shomiyyato malik olam mesadir. Belos ki,
diinya orazisinds 27 %, Azorbaycan orazisinds 10 % meso bitkiliyi ilo
ohato olunmusdur. Osrlorca mesolorin qirilmast onlarin sayini azalmasina
sobab olmugdur. Meso bitkiliyinds asas yeri Subalp mesaliyi tutur. Azor-
baycani tadgiq edon todgigatgilar subalp qursagr ilo meso arasinda sahani
subalp mesolori adlandirmuslar'’. Subalp mesalori iki yers bliniir: meso
altindan ¢ixmis vo ya miioyyan bir hissasi bitki ilo zongin olan dag ya-
maclar1 vo ya mesalori Meso bitkiliyindo G.cruciata, G.gelida, G.septem-
fida, G.asclepiadea novlori genis yayilmsdir.

Qaya bitkiliyi — daglarin uca zirvalorinds gayalarin ilkin bitki-
liyi gbz oxsayir. Qayalarin bir ¢oxunda dasli sildirimlarda, hamginin
tokiintii, dagint1 olan hissalordo gaya bitkiliyi formalasmisdir. Qaya
bitkiliyi cox zangin floristik torkibs malikdir. Ik baxisdan gayalari
sanki bir ortilys biirtimiis gdy-Yyasil yosunlar, shongdas: vo ya karbo-

Y Haciyev, V.C. Azorbaycanin yiiksok daglq bitkiliyinin ekosistemi / Baki: Tohsil
—EIm, 2004, 130 s.
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nat siixurlarinda yerloson sibyalor goriiniir. Todricon onlarin yerini
mamurlar tutur. Belo ki, mamurlar riitubatin gorunmasinda va torpag
omolo golmasinds xiisusi rolu olan iizvii maddslorin yaranmasina
sabab olur. Qaya bitkiliyi asagidaki gostarildiyi kimi tasnif olunur:
Qayaliq, tokiintiiliik, dasliq dagntilari, buzlag morenlori, gonbarlik.
Tosnifatda verilon gaya bitkiliyinin amalo golmasinds yerin cografi
en dairasi, hiindiirliiyti, dag stixurlarinin tarkibi asas rol oynayir. Qur-
saqlarin bir ¢oxunda (meso, subalp, alp, sibnival) gayalar vardir vo
harada olmasindan asili olmayaraq onlarin bitkiliyi ibtidai vo ali bit-
Kilordon ibaratdir. Cox sayda ali bitki novlori gayalarda bitir, bitkilik
tipi amolo gatirir. Burada Dryopteris, Astragalus, Potentilla ilo bir-
likds G.lagodeschiana, G.aquatica novlarins ds rast goalinir.

VI FOSIL. GENTIANA CINSI NOVLORININ FILOGENIYASI
VO COGRAFI ANALIZI

6.1. Azarbaycanda yayilan Gentiana L. cinsi novlarinin filoge-
netik alagalari. Acigigoklorin adabiyyat materiallarinda Qafgqaz monsali
oldugu barado ziddiyyatli fikirlor soylonmisdir. Lakin acigi¢oklori todqiq
edon gorkemli tadgigatgt N.Kuznetsov onlarin Boreal monsays aid oldu-
gunu vo timumulikds Qafgaz ndvlarinin acigi¢oklorin asash olaraq buz-
lasma dovriindon migrasiya etdiyi haqqmnda fikirlorini irali stirmiisdiir.
Oslindo Kuznetsovun fikrini tosdiq edarok Alp vo Himalay kimi iri ndve-
moalgalmo markazlori ilo Qafgazin miigayisa olunmadigini gobul edirik.
Gentiana cinsinin bazi névlori mas. G.asclepiadea buzomalogalmo dov-
riindon mesoa Vo subalp arazilords galdigi miisyyan olunmusdur. Septemfi-
da yarimseksiyasina daxil olan, yiiksok dag qursaginda vo mesado yayi-
lan novlor G.septemfida Sorgi Qafgazda, G.gelida iso Kigik Qafgazda in-
Kisaf etmisdir. Buzlasma dovriindo avropadan Qafgaza G. verna, G. niva-
lis, Asiyadan iso G. pyrenaica, G. aquatica migrasiya etmisdir. A.Qross-
heymin todgiqgatlarinda acigigoklorin Qafgaz ndvlorinin mansayinin cavan
Boreal kokdon baglangic gotiirdiiyli gostorilir. Masalon, G.pyrenaica
(G.dshimlensis) tigtingii vo ya buzlasma dévriiniin sonunda formalagmis-
dir. Sonralar An.A.Feodrov bu fikirlorin oksina olarag, Qafgaz-Kigik
Asiya novii olan G.pyrenaica (G.dshimlensis) néviiniin dagliq asiya men-
soli olub arktikaya migrasiya etdiyini gostormisdir. A.A.Grossheym ¢o-
xillik acigigok novlarinin ilkin amalogalma markazinin Moarkazi Asiya ol-
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dugunu gostarirdi. O, hesab edirdi ki, buzlagsma dovriindo Gentiana cinsi-
nin bir ¢ox novlari Markazi Asiyadan Qafgaza vo Avropaya migrasiya et-
misdir. Miiasir manbalar cinsin (Markazi Asiyada, Alpda) novmiixtalifli-
yinin inkisafini ikincili hesab edirlor vo bu artimi yiiksok dagliqda n6vle-
rin daha yaxsi inkisaf ila alagslondirirdi. Q.Miiller Cyclostigma seksiyasi-
nin tiglincti dovrda Aral Vo Xazar danizi arazisindsn baslangic gotiirdiiyii
fikrini irali stiriir. Cinsin névlorini miiasir areallar ilo miigayiss etdikds,
onlarin Qorbi Qafgazda yasadigi miioyyan edilmisdir.

6.2. Azarbaycanda yayilan Gentiana L. cinsi névlarinin bo-
taniki-cografi analizi. Gentiana L. novlorinin 6yranilmasinin cinsin
florogenetikasina aid bir ¢ox hall olunmayan mosalalorin arasdiriima-
sinda boyiik shamiyyati vardir. Bir ¢ox todgigatgilarin odabiyyatlari-
nin tahlili naticasinds ndvlorin cografiyasinin analizi aparilmisdr.

Todgigatlarimiz naticesinde Azarbaycan orazisinds yayilan
miixtalif cografi areallara malik Acigigak ndvlarinin xoroloji analizi
zamani1 N.N.Portenierin sistemi osasinda 5 cografi element miiayyan
edilmisdir (cadval 5)*.

Cadval 5
Azarbaycanda yayilan Gentiana L. cinsi novlorinin cografi
elementlar sistemi

- - o
No Cografi Novlarin /o ) Névlor
elementlor say1 miqdari
GENIS YAYILMIS NOVLOR = 2 nov
1. | Holarktik | 2 [2222% | G.aguatica, G.asclepiadea
BOREAL ELEMENT= 6 n6v
2. | Sirkumboreal 1 11,11% G.nivalis
3. | Qafgaz 2 220}022 G.septemfida, G.lagodechiana
4 Qafqaz- 3 33,34 G.cruciata, G.pyrenaica,
" | avropa % G.verna,
QODIM ARALIQ DONizZi ELEMENTI = 1 név
. 11,11 .
5. | Iran-turan 1 % G.gelida
coMmi 9 100 %

18 Zeynalova, A.N. Chorological analysis of Gentiana L. Species distributed in
Azerbaijan // AGBIOL Proceedings of III international Agricultural, Biological
& Life science conference, Edirne, Turkey: 15-17 december 2021, - p. 300
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NOTICOLOR

1. Gentiana L. cinsi novlarinin taksonomiya va nomenklaturasi 6yre-
nilmis, Azarbaycanda Acigigok cinsinin 4 seksiyaya aid 9 nov, bir
yarimnovdan ibarst yeni taksonomik torkibi tortib edilmisdir.

2. Gentiana cinsins aid seksiyalar va novlar tiglin yeni diagnostik ala-
motlor asasinda regional floralarda gostorilmayan toyinedici cadval
tortib edilmisdir.

3.1k dofo olaraq Azorbaycan florasinda G.septemfida (Abseron),
G.asclepiadea (KQ simali Ganca vo Gadabay rayonlar1) névlarinin
yeni yayilma areallar1 gostorilmis, todgiq olunan névlarin Azarbay-
canin bitki ortiiyiinds rolu, yiiksoklikdon asili olaraq novlorin ya-
yilma ganunauygunluglar1 6yranilmisdir.

4. 11k dofo olaraq, respublikanin miixtoslif botaniki-cografi rayonlarin-
dan toplanilmis bitki niimunalorinin molekulyar-filogenetik analizi
aparilmis vo novlorin identifikasiyasi tigiin 1TS1 vo ITS4 (daxili
transkripsiya edilmis speysr) ardicilliq sahalarins baxilmigdir. Oldo
olunan nukleotid ardicilliglarinin Amerika Gen Bank molumatlar
ilo miiqayisali tohlili aparilmis vo miibahisali névlorin statusu dagig-
losdirilmisdir.

5. Miixtolif cografi areallara malik Gentiana novlorinin xoroloji analizi
zamani 5 cografi element va bunlardan Qafqaz vo Qafgaz-Avropa
cografi elementinin stiinliik toskil etdiyi miioyyan edilmisdir. Col
todgiqatlart vo herbari materiallarinin Gyranilmosi asasinda novlorin
areallarinin elektron xarita-sxemlari tortib olunmusdur.

6. Aragdirmalar naticasinda cinsin torkibinds bir Qafgaz endemiki
G.lagodechiana oldugu miisyyanlagdirilmigdir.

Dissertasiya isina aid dorc olunmus elmi asarlar:
1. Zeynalova, A.N. Gentiana L. genus in the flora of Azerbaijan /
A.N.Zeynalova, P.Kh.Garakhani // Azerbaijan National Academy
of Sciences Proceedings of the Institute of Botany, - Baki: - 2017,
vol. 37, p.81-83

2. Zeynalova, A.N. Azorbaycan florasinda yayilan Gentiana L. cinsinin tak-
sonomiyasi // Akademik Hoason Oliyevin 110 illik yubileyino hasr olun-
mus “Ekologiya: Tobist vo comiyyat problemlori” mévzusunda I11 Bey-

nolxalq elmi konfrans, - Baki: - 26-27 dekabr
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INTRODUCTION

Relevance and degree of development of the topic. In mo-
dern times, the significant impoverishment of the plant gene pool
leads to the disruption of the normal functioning of natural ecosys-
tems, reduces the potential of evolution, deprives humans of the op-
portunity to use their useful qualities. In recent years, intensive exp-
loitation of forest land, plowing of meadows, increase of pasture and
mowing areas, and other such anthropogenic factors prove the fact
that the populations of species of Gentiana genus, like other species,
are decreasing and that many species are in danger of disappearing.’

The study of morphobiological features of plants by modern
methods is considered the main source of information for the creati-
on of their phylogenetic systems, the compilation of basic florogene-
tic concept and taxonomic classifications. In this regard, the syste-
matic study of higher plants, their families, tribes and genera is a va-
luable floristic database. One of the higher plant groups of flowering
plants is the gentian family (Gentianaceae Juss.) and its various ge-
nera®. It is important to conduct fundamental complex bioecological
studies of species (distribution, intraspecies variability, population
biology and sustainability of natural populations) in order to develop
scientifically based forms and methods of protection of the gentian
family, which include both decorative and medicinal species, as well
as their efficient use.

Since the species of the gentian family have beautiful decorati-
ve properties, they are used as ornamental plants. Some species are
planted in rock gardens and on the banks of artificial reservoirs in
groups. The diversity of life forms, the wide range of tolerance of
species, the adaptation to living conditions of others complicates the
systematics of the family.

The information in the literature about the biological and eco-

! Solomon, J. Red list of the endemic plants of the Caucasus: Armenia, Azerbaijan,
Georgia, Iran, Russia and Turkey / J.Solomon, T.Shulkina & G.E.Schatz //
Missouri Botanical Garden Press, — 2014, — 353 p.

2 Ma, Y.-Ch. Gentianopsis - a new genus of Chinese Gentianaceae | Y.-Ch. Ma //
Acta Phytotax. Sinica. - 1951. - Vol. 1. - Ne |, - p. 7-19
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logical characteristics of the species of gentian family growing in the
Caucasus is incomplete, accurate information is rare. The territory of
Azerbaijan, which is characterized by an exceptional diversity of na-
tural landscapes, is different from other regions of the Caucasus, so
it can be considered a sample area for the study of species of the
Gentianaceae. The geographical position, the complex geological
structure of limestone rocks and wide distribution in Azerbaijan
create conditions for the development of endemism and the creation
of biodiversity.

Our research is devoted to the systematic and bioecological
analysis of species of the Gentiana L. common in the flora of Azer-
baijan. The systematic study of the genus was carried out about 60
years ago in the “Flora of Azerbaijan” 2, and a taxonomic list was gi-
ven in A.Asgarov’s book “Plant Kingdom of Azerbaijan” in 2016".
Since the status of gentian species remains controversial, there is a
need for their clarification. The study of the current state of species
populations in natural conditions and the clarification of their role in
vegetation were also among the main tasks of researh”. The results of
the critical review of the herbarium materials collected during the ex-
peditions to different botanical-geographical regions of Azerbaijan in
2016-2021, and the herbarium copies stored in the Herbarium Hund
of the Institute of Botany, MSE RA show that the systematics, taxo-
nomy and bioecological characteristics of the species of the genus
distributed in Azerbaijan have not been studied for many years, the
difficulty of specifying their status makes the research urgent.

Object and subject of the research. The object of research is
the study of the systematics of the genus distributed in the flora of
Azerbaijan. The subject is the study of the genus with classical and
modern methods.

% Coduena, P.M. ®nopa AsepGaiimkana / P.M.Coduesa — baky, — T.7, 1957,
—c. 85-101

* Osgorov, A.M. Azorbaycanin bitki alomi (Ali bitkilor-Embryophyta) / A.M.9sgarov,
— Bak1: TEAS Press, —2016. — 312 s.

® Ibadullayeva, S.J., Huseynova, .M. An Overview of the Plant Diversity of Azerbaijan
/I - Switzerland: Biodiversity, Conservation and Sustainability in Asia, - 2021.
- p.431-479
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Goals and objectives of the study. The main goal of our rese-
arch is to study the systematic composition of the Gentiana common
in the flora of Azerbaijan, their taxonomy and nomenclature, many
disputed species, the morphological and diagnostic features of diffi-
cult-to-determine vegetative and generative organs, and the patterns
of geographical distribution of species.

For this purpose, the following tasks have been set:

» Clarification of species composition of Gentiana genus dist-
ributed in Azerbaijan, compilation of its synopsis;

» Compilation of a new determinant key of the genus;

» Determination of the importance of morphological-diagnos-
tic features in the systematics of the genus;

» Systematic analysis of species belonging to the genus Gen-
tiana, investigation of their bioecological characteristics (life forms,
patterns of distribution depending on altitude);

» Botanical-geographical analysis of the species included in
the genus;

» Conduction of chorological analysis of genus species;

» Determination of the economic importance and conservation
measures of gentian species.

Research methods. Comparative-morphological, molecular-
phylogenetic, biomorphological, biogeographical, bioecological and
other methods were applied in the research.

Provisions submitted to the defense.

¢ The taxonomic composition of the species of the genus Gen-
tiana distributed in the flora of Azerbaijan is characterized by certain
changes.

e In order to determine the taxonomic composition of the species
belonging to the genus, it is necessary to use molecular methods as
well as classical methods.

e Searching for medicinally important species is an important
part of biodiversity conservation.

Scientific innovations of research. As a result of our research,
the following scientific innovations have been identified:

A critical review of the gentian species common in the flora of
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Azerbaijan was carried out, and the taxonomic composition was de-
termined. The taxonomy and nomenclature of Gentiana L. species
were studied, 1 of the 14 species shown in the flora of Azerbaijan
was reduced to the level of subspecies and 3 were synonymized, a
new taxonomic system consisting of 9 species and one subspecies
was drawn up. A new determinant key of genus species distributed in
the flora of Azerbaijan has been compiled. For the first time, new
distribution areas of G.septemfida (Absheron), G. asclepiadea (Ganja
and Gadabay districts of the LC north) were shown in the flora of
Azerbaijan. The patterns of distribution of species of the genus de-
pending on the altitude were determined and a map scheme was
drawn up based on GPS coordinates. A chorological analysis of gen-
tians with different geographical areas was carried out, and five ge-
ographical elements were determined.

Practical importance of the work. A critical review of the speci-
es included in the genus Gentiana distributed in Azerbaijan was carried
out, and the phylogenetic relationships of the species were investigated.
Decorative (G.lagodechiana, G.septemfida, G.crusiata), medicinal
(G.septemfida, G.crusiata, G.asclepeidae, G.gelida, G.verna, G.lago-
dechiana) and nutritionally important species were also identified. The
materials on systematics, bioecology, geography and etc. regarding the
genus reflected in the dissertation work can be used in the compilation
of “Flora of Azerbaijan” and “Key of Azerbaijan Plants”.

Approbation and application. The main results of the disser-
tation work were discussed at the 111 international scientific conferen-
ce on “Ecology: Nature and Society Problems” dedicated to the
110th anniversary of Academician Hasan Aliyev (Baku, 2017); inter-
national scientific conference on the topic “Actual Problems of Mo-
dern Natural and Economic Sciences” (Ganja, 2018); Conference of
Young Scientists and Students: Innovations in Biology and Agricul-
ture to Solve Global Challenges (Baku, 2018); scientific conference
on “Innovation and Traditions in Modern Botany” dedicated to Aca-
demician A.A.Grossheim's 130th anniversary (Baku, 2019); AGBI-
OL Proceedings of Il International Agricultural, Biological & Life
science conference (Edirne, Turkey: 15-17 december 2021); scienti-
fic seminar of the Institute of Botany, MSE RA (2023)
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5 articles, 5 theses related to the topic and content of the disser-
tation (3 articles and 4 theses in Azerbaijan, 2 articles and 1 thesis in
international databases (Web of Science)) were published in peer-re-
viewed and indexed journals.

The name of the institution where the dissertation was car-
ried out. The dissertation work was performed at the Department of
Herbarium of the Institute of Botany of the Ministry of Science and
Education of the Republic of Azerbaijan.

Separate volume of the structural sections of the dissertation.
The dissertation consists of an introduction, 6 chapters, and a result, co-
vering 147 pages. The dissertation consists of two hundred and eight
thousand characters in total. The literature list is 212-titled, 41 of them
are Azerbaijan, 86 Russian and 85 foreign sources. The dissertation
work is enriched with 9 tables, 1 map-scheme and figures.

MAIN CONTENT OF THE WORK
CHAPTER I. LITERATURE REVIEW
The research works conducted towards studying the Gentiana
genus in the world and within our republic were investigated, compa-
red and analyzed, and the obtained results were broadly interpreted in
this section of the dissertation.

CHAPTER Il MATERIAL AND METHODOLOGY
OF THE RESEARCH

The researches for the purpose of studying the genus Gentiana
L. were carried out in the Herbarium Department of the Institute of
Botany, MSE RA using modern and classical methods during 2016-
2021 years. As research material, herbarium specimens (more than
150) collected in different environmental conditions from the terri-
tory of Azerbaijan belonging to Gentiana genus, numerous herbari-
um specimens stored in herbarium funds of Institute of Botany of the
Ministry of Science and Education of Azerbaijan (BAK), Faculty of
Biology of Baku State University, Komarov Botanical Institute of
the Russian Academy of Sciences (LE), Institute of Botany named
after N.N. Ketskhoveli of Academy of Sciences of Georgia (TBI),
also numerous herbarium copies stored in different herbarium funds
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of the world [GBIF] and literature materials related to research work
were used.

Stationary studies were conducted along different routes in diffe-
rent botanical-geographical regions of Azerbaijan in all areas, from
lowland to high mountain belt and alpine. The studies were conducted
on the basis of comparative-morphological, geographical, areological,
ecological methods, in addition to the review of literature materials co-
vering the history of species belonging to the Gentiana genus.

DNA was extracted from dried young leaves of plant samples
collected for molecular research using the “Dneasy Plant Mini Kit”.
ITS1 and ITS4 sequence sites and the American GenBank database we-
re referenced to confirm species identification. The phylogenetic tree of
the genus was constructed using the ML method.

Morphological-systematic studies were carried out based on
the studies of K.Linney, M.Bieberstein, K.A.Meyer, O.Dekandol,
F.Ledebur, E.Boisier, I.F.Schmalhausen, A.A.Grossheim, Y.-Ch Ma,
R.M.Sofiyeva, at the same time, the taxonomy and nomenclature of
the species were clarified as a result of the critical review of herbari-
um specimens collected in different years and morphological struc-
ture of plants was studied using MBJ-3 binocular magnifier.

Biomorphological studies of species were carried out based on
systems by 1.G. Serebryakov®, classification of life forms based on
C. Raunkier’s system’.

Since the majority of the species belonging to the genus are
distributed in the subalpine and alpine zones, the Serensen-Cheko-
novski similarity coefficient was used to determine the taxonomic
composition of the species located in these zones.

Is=2a/ ((a+b)+(a+c))
a a- number of total species, b- number of species in the first
mountain belt, c- number of species in the other mountain belt.

6 CepeobpsikoB, W.I'. J)Knuznennsie (popmbl BEICIIMX pPAacCTeHHH M MX H3ydeHHe /
N.I".Cepeopsikos // Tlonesas reoboranuka, — M.-JI., m3n-so "Hayka", — T.1, —
1964,— c. 5-31.

" Ellenberg, H.A key to Raunkiaer plant life forms with revised subdivisions /
H.A.Ellenberg. — D.Mueller-Dombois, — 1968, — p. 56-73.
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The International Code of Nomenclature for algae, fungi and plants
was used to clarify nomenclature issues, and various web databases were
used to clarify the scientific names and synonyms of taxa.®

Bioecological characteristics of species was studied according
to F.Babayev®, ecology to M.B. Fardayev'®, geographic analysis of
species to N.N.Portenier** and geographical elements were defined.

CHAPTER I11. IMPORTANCE OF DIAGNOSTIC TRAITS IN

THE TAXONOMY OF THE GENUS GENTIANA L.

3.1. Morphological-diagnostic signs of species. Determining
the diagnostic traits of gentian (Gentiana L.) species is considered
one of the main issues of our research. Morphological diagnostic
signs have a great role in the systematics of genera and species. The
genus Gentiana has visually visible morphological features that are
very useful for identifying diagnostic characters. Diagnostic features
are of particular importance in revealing the different characteristics
of species, and the differentiation of different ranks (genus, subge-
nus, species, subspecies, etc.) within a family and genus is based on
such characteristics. Gentian are decorative plants. One of the main
factors is the appearance of morphological features, such as decorati-
ve plants, both in live and herbarium.

Vegetative and generative organs are equally important in deter-
mining the diagnostic characteristics of the genus. A number of diagnos-
tic signs determined as a result of our research on living plants in natu-
re, as well as herbarium materials prepared from these plants, are consi-
dered the basis for determining taxa. Since identification of dried herba-
rium material is difficult, identification of species in nature is considered
more important. The main diagnostic features of the genus Gentiana are
the structure of the flower and the shape of the leaves.

® [Elektron resurs] URL: http://www.worldfloraonline.org
9 Babayev, F. O. Bitki cografiyas1 / F.O.Babayev — Baki: BDU, — 2004. - 291 s.
10 ®appaeeBa, M.b. Dxonorust pacrennii u Meronbl guronHmukanmn / M.b.Dapneesa.
— Kasans, — 2018, —150 c.
1 IMoprennep, H.H. ®nopa n Goranmueckas reorpadus Cesepnoro Kaskaza /
H.H.IToprennep. — Mocksa, — 2012, — 293 c.
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The main characters of the genus Gentiana were defined as
subgenus, section, and interspecies taxonomic characters. These
signs are considered the structure of the flower, the structure of the
corolla, the shape of the stomata, the folds between the petals, etc.

The main characteristics for the subgenus are the structure of the
calyx and petals. These are the traits that are specific to the genus and do
not change: Flowers are four, sometimes five-membered, rarely six- or
eight-membered; corolla tubular, spicate, bell-shaped, pin-like, glabrous
or internally fringed, layered or unlayered between parts. Stamen ends
with a corolla tube. Capsule double-layered, one-locular, multi-seeded.
Genus-specific traits are specific to individual species*2.

Vegetative organs:

Root — The roots of gentians consist of rhizomes. Rhizomes
have different structures in different species:

Rhizomes thickly shortened. — G.asclepiadea; the rhizomes
thick stringlike rooted - G.septemfida, G.gelida; rhizome thick, she-
athy covered with fibers of old leaves - G.cruciata; rhizome is thin,
creeping, branching - G.pyrenaica, G.verna, G.verna subsp.pontica.

Stem - The structure, shape and branching of the stem are impor-
tant in the systematics of Gentiana genus. Some species of the genus are
tall, simple, upright - G.asclepiadea; some species - multiple, ascending,
simple, dense leaved - G.septemfida, G.gelida; other species - numerous,
densely leafy, single-flowered, simple, erect, thickened - G.cruciata; ot-
her species numerous, loosely branched from the base, single-flowered -
G. aquatica; also very short, erect, four-edged, large-flowered — G.verna
subsp.pontica; thin, simple, branching — G.nivalis; thin, straight or cur-
ved, simple, sometimes weakly branched - G.pyrenaica; low, four-edged,
elongated during fruiting - has a distinct stem, like G. verna.

Leaf — Gentians have oppositely arranged leaves, but there are
species with alternate and clusterlike arrangement. For the first time
N.I. Kuznetsov found out that gentians have clusterlike leaves. Lea-
ves of gentians:

Basal leaves without rosette, large, sessile, ovate, heart-shaped

12 Zeynalova, A.N. Gentiana L. cinsi névlorinin morfoloji olamatlori / A.N.Zeynalova //
Nax¢ivan Dovlst Universitetinin Xabarlori, Nax¢ivan: - 2020. Ne8 (109) s. 64-70
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or lanceolate, lanceolate, long sharpened, 3-5-veined - G.asclepia-
dea; sessile, contiguous at the base tubular sheath, oblong-ovate or
ovate-lanceolate, obtuse, five-veined - G.septemfida; firm, leathery,
adjacent to the sheath at the base, three-veined, slightly broadly ovate
below, middle and upper ones oblong, lanceolate, compressed above,
obtuse or pointed — G.gelida; stem leaves - large, firm, sometimes le-
ather-like, sessile, one-veined, basal leaves - oval, elliptic-lanceolate,
compressed at the base and tip, stem leaves are numerous, ovate or
lanceolate - G.cruciata; basal leaves inverted ovate oval, inverted
ovate spade-shaped, narrow, the lower stem leaves narrow, the midd-
le and upper ones elongated, the edges membranous, sharp or obtuse,
with short sheaths - G.aquatica; basal leaves sessile, elliptic or ovate-
oblong, obtuse, basal and lower stem leaves forming a dense rosette,
stem leaves 1-3, narrow, adjacent to the sheath from the base, the up-
per pairs are close to the calyx - G.verna subsp. pontica; basal and
lower stem leaves collected in a rosette, ovate and almost circular,
stem leaves ovate or ovate-lanceolate, obtuse or acute — G.nivalis;
stem leaves sessile oblong-lanceolate to lanceolate, compressed abo-
ve, acute, one- or three-veined — G.pyrenaica; lower leaves form a
robust rosette, elliptic or elliptic-lanceolate, sharp, sometimes obtuse,
three-veined, edges smooth, one or two pairs of stem leaves short and
narrow, contiguous short sheath, the upper pair is located below the
flower — G. verna.

Generative organs:

Flower - numerous, located alone in the upper part of the stem,
sometimes three in leaf axil — G.asclepiadea; A multi-flowered capi-
tate is collected in inflorescence at the apex, sometimes densely co-
vered by the stem leaves at the apex — G.septemfida, G.gelida; non-
fringed, four, sometimes five-membered, forming a bunch and loca-
ted in the axil of the leaf or in the apex of the stem - G.cruciata; lar-
ge, purple-blue, without fringes - G.pyrenaica; five-membered, sing-
le, odorless — G.aquatica; located alone in the top part of the stem,
large — G.verna, G.verna subsp pontica; bright blue, not large, loca-
ted on the apex of the stem or on the branches — G.nivalis; four-
membered, single, located at the apex of the stem or on the branches,
leaves behind the flower - G.lagodechiana.
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Sepals - diversity of the structure of the sepals is of great im-
portance in the diagnosis of gentian species.

Bell-shaped, straight cut, linear-wide, lanceolate, sometimes wi-
de, acute at apex, edges unevenly toothed, equal to or shorter than the
tube - G.septemfida; elongate, bell-shaped, divided on the sides, some-
times entire, teeth narrow linear, unequal, three times smaller than the
tube, with a hollow between - membranous - G.gelida; bell-shaped
with four toothed, thin membranous, shiny, teeth sharp, triangular, lan-
ceolate - G.cruciata; with a tubular end, not divided from the sides,
with a sharp hollow between the teeth — G.pyrenaica; tubular, comp-
ressed at the base, oblong, lanceolate, acute, edges membranous toot-
hed form — G.aquatica; tubular, five-edged, slightly swollen, wingless
or narrowly winged, twice smaller than corolla, teeth equal, narrowly
lanceolate, three times smaller than tube — G.verna; inseparable five-
toothed, sometimes four-toothed, tubular, half the size of the corolla,
wingless, with black stripes at the corners, teeth narrow, lanceolate li-
near, smaller than a capsule, stretched pointed, several times smaller
than a tube— G.nivalis; bell-shaped, twice shorter than the corolla, te-
eth equal to the tube, triangular lanceolate, slightly unequal, the hollow
between the teeth is blunt, sometimes the sepals one-sided not attached
to the corolla — G.lagodechiana; oblong bell-shaped, deeply divided
on the sides, sometimes entire, teeth narrow linear, unequal, twice
shorter than the tube — G.asclepiadea.

Corolla - The corolla of gentians is unique blue, white, whitish
yellowish, and in some species s spotted. This sign varies in different
species:

Twice longer than calyx, tubular pinlike, blue some cases with
white spots, parts short triangular, markedly asymmetrical layer wit-
hout fringe - G.asclepiadea; blue, 6-7 times shorter than the tube,
parts sharp, long fringed layer between parts — G.septemfida; large
tubular pin-like, yellow, 5-6 parted ovoid-triangular, pointed or so-
mewhat pointed, 5-6 times shorter than the tube, layers between the
parts shorter than the parts, asymmetrical, bipartite or toothed, some-
times entire - G.gelida; 3-4 times longer than calyx, blue-tubular-pin-
like, 4 short, ovoid-triangular, pointed or somewhat pointed, flat-to-
othed or triangular-lanceolate, bipartite interlayers 2-3 times shorter
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than the tooth — G.cruciata; tubular-pin-like, oblong-ovate, obtuse-
parted, interlayers toothed, equal to parts or slightly shorter — G.pyre-
naica; twice longer than the calyx, tubular-pinlike, bluish blue, trian-
gular-lanceolate, acute, layers once shorter than the parts of the co-
rolla, ovoid-oval, membranous, very unequally toothed or entire at
the apex — G.aquatica; bright blue, tubular, oblong-ovate obtuse par-
ted, twice shorter than the tube, layers between the parts triangular
lanceolate, two-parted, numerous, shorter than parts bent to the side -
G.verna subsp.pontica; funnelled tubular, blue, extending to the
middle of the parts, parts oblong or oblong inverted ovate, edges of
lower parts unequal more or less fringed, obtuse or acute at apex, en-
tire or divided — G.lagodechiana; tubular, short-ovoid triangular,
acute-parted, the layers between the parts shiny, triangular, bipartite
— G. nivalis.

Fruit - Fruit of the gentians is a multi-seeded, one-celled, pe-
dunculated or sessile, capsule opening with two wings.

3.2. Controversial issues in the taxonomy of the genus. For
the first time, the name of the genus was given by the French botanist
and systematist J.P. Tournefort. In 1718, Kh. Ruppius divides the ge-
nus into two groups. Gentiana and Gentianella. After some time, the
description of the genus was given by K. Linney in 1753. Gentiana
L. is one of the most complex genera of the Gentianaceae family.
Gentianella genus was described a little later. In 1737, C. Linnaeus
in his “Genera Plantarum” united the genera Gentiana Tournef. and
Centaurum minus Tournef. In 1753, he combined Gentiana and
Swertia and Halenia Bork. Scientists after Linnaeus accepted his opi-
nion and considered Gentiana genus to be a large genus. In the early
1950, interest in the study of the systematics, anatomy, and karyo-
logy of gentian increased, and many factual materials were collected.
This also led to the creation of new phylogenetic systems, and the
fundamental development of the taxonomic composition. At this ti-
me, the Chinese systematist Y.-Ch. Ma separated the genus Gentio-
nopsis Ma from the genus Gentiana and took evolution as a basis in
taxonomy. After that, there were many disagreements in Europe. The
main principle of the systematization of gentiana should be the divi-
sion of all signs into signs of level and origin.
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When investigating the systematics of gentiana, we consider
the above division accepted by A.A. Grossheim to be reasonable. So,
we accept this reality as we identify species. As we know, in the ta-
xonomic composition of the genus Gentiana given in the flora of
Azerbaijan, we determined that Gentonopsis blepharophora and
Gentianella caucasica, G.lingulata and G. umbellata species, which
have the characteristics of the genera Gentianella and Gentionopsis,
have different characteristics.

The genus Gentianella does not have a membrane inside the
calyx. The parts of the calyx join and twist each other. There are no
folds between the parts of the corolla. It is annual and perennial.

Genianopsis is not segmented. Corolla funnelform, without a
fringe, calyx ring-shaped from the bottom. Corolla edge often fringed
or ciliated. Stomata is ovoid or tubular. Capsule sessile or peduncula-
ted. Seed scaly, sometimes winged from the apex. Annual or biennial.

Although both genera are broadly morphologically similar to
the genus Gentiana, they differ greatly from it in terms of classical
features of the species, and we consider species of all three genera to
have a separate status.

In the flora of Azerbaijan, the genus was developed by R.M.Sofi-
yeva, and in the flora of the Caucasus by A.A.Grossheim. R.Sofiyeva
showed that there are 14 species of the genus in the flora of Azerbaijan,
and A.A.Grossheim showed 10 species. For the first time, the species
G.septemfida Pall. caused controversy. K.Koch (Koch, 1850) initially
considered this species as a subspecies. Somewhat later, A.A.Grossheim
(1932) confirmed Gentiana septemfida var. lagodechiana Kusn. and in-
dependent species G.lagodechianani in the genus composition. Gross-
heim noted that G.lagodechiana species is not distributed in the flora of
Azerbaijan, but Sofiyeva showed that this species is distributed in the
territory of Guba and Zagatala. G.lagodechiana was accepted as an in-
dependent species. Currently, the controversial species included in the
genus remains a debate. In 1808, the species G.asclepiadea was descri-
bed by M.Biberstein. Later, in 1843, Koch described species diversity of
G.schistocalyx G.asclepiadea from Ossetia. In 1850, G.schistocalyx
(K.Koch) K.Khoch species was determined as an independent species.
Later, Kuznetsov transferred this species to the synonym of G. asclepia-
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dea due to the fact that its characteristics (the structure of the calyx, the

arrangement of the leaves, etc.) are very similar. The results of molecu-
lar analyzes conducted in recent years confirm the correctness of this
idea, and many world scientists also support this idea and currently
G.asclepiadea is considered an independent species.

G.angulosa was considered an endemic species of the Caucasus.
It was first given as an independent species by Biberstein in 1808. In
1819, first Biberstein and then other Caucasian scientists consider it
as a subspecies of G. verna species. For about 60 years, this species
has been known as G.angulosa. Based on recent molecular results,
G.angulosa and G.pontica species are combined and transferred to
the synonymy of G.verna subsp.pontica species. The species G. pon-
tica was described by Soltok in 1901 from Pont. However, scientists
studying the Caucasus, like Ledebur, Boisier, Lipsky, do not consider
it an independent species in their works. Grossheim in 1932 accepts
this species as it is. In 1904, Kusn considered the species G. pontica
to be a subspecies of the species G. verna in his research. For more
than a century, the signs seen by Kusn with the naked eye have been
confirmed by numerous analyzes carried out in the new century of
scientific development, and confirmed as G.verna subsp.pontica.
Thus, there is a lot of similarity between these species in terms of
their morphological features and mostly repeats the morphological
features of G. verna. Therefore, Caucasian researchers consider
subsp. pontica to be subspecies of G.verna species The species G.dji-
milensis was described by Koch in 1850. However, Grossheim in
1952 claims that this species is a synonym of G.pyrenaicum species
based on morphological characteristics. A little later, European spe-
cies G.pyrenaicum is proved to be a synonym of Caucasian species
G.djimilensis.

The species G. blepharophora was described by Bordzilovsky
from Akhalkhalaki in 1912. In 1952, Grossheim indicated that this
species is a synonym of G.sililata. Even before Grossheim, in 1951,
Ma gave a description of the genus Gentionella. Corolla funnel-sha-
ped, tubular, without fringe, stomata fringed, calyx leaves not fully
opened, capsule sessile or pedunculated. According to such features,
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G.blepharohora was removed from the genus Gentiana and transfer-
red to the composition of the genus Gentionopsis, which bears its
characteristics.

CHAPTER IV. SYSTEMATIC STATUS OF THE
GENUS GENTIANA L.

4.1. General characteristics of the genus. General character-
istics and systematic analysis of the genus Gentiana in the flora of
Azerbaijan have not been given for more than 60 years. As a result of
our research, species belonging to the genus were investigated (map-
scheme 1).

4.2. Determinant key of the genus. A new determinant key of
the sections and species included in the genus has been compiled®®.

4.3. Classification of the taxonomic composition of the genus.
As a result of the changes in the taxonomic composition of the Gen-
tiana genus, it was confirmed that the genus consists of 9 species and
one subspecies, and a brief description and synonym of the species
was given (table 1).

Table 1
Grouping of the species of Gentiana genus by sections
Ne Seksiyalar Novlar Yarimnévlor
1.G.asclepeidae L.
2. G.gelida M.B.
1. | Pneumonanthe | 5 = o otemfida Pall.
4.G.lagodechiana Kusn.
5. G.pyrenaica L.
2. | Chondrophylla 6.G.aquatica L,
7. G.nivalis L.
. 8. G.verna L. G.verna subsp.pontica
3. | Cyclost .
yelostigma (Soltok.)  Litard. et
Maire
4. | Aptera 9. G.cruciata L.

13 Zeynalova, A.N. Azorbaycan florasinin Gentiana L. cinsi névlorinin toyinedici
cadvali / A.N.Zeynalova, P.X.Qaraxani, T.A.Qasimova // Pedaqoji Universitetin
Xabarlari Riyaziyyat ve tabist elmlori seriyasi, - Baki: - 2019. C.67, Nel, sah.
236-240
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Map-scheme 1. Distribution of Gentiana L. genus species in Azerbaijan

4.4. Molecular-phylogenetic study of the genus

Sample preparation for DNA extraction

Some of the collected plant samples were used for molecular-
phylogenetic studies. 100-200 mg of young leaves from each sample
is placed in a 2 ml tubes. After the closed tubes were kept in liquid
nitrogen for several minutes, plant material is crushed well. From
dried and crushed plant samples DNA is extracted by means of
“Dneasy Plant Mini Kit”. 0.1 TE buffer is added to the dried DNA
and stored one night in a 20°C refrigerator. The amount of extracted
DNA was determined in a spectrophotometer (at 260 and 280 nm
wavelengths) (Nano Drop 2000 ¢ UV-Vis Spectrophotometer — Thermo
Scientific). After determining the amount of DNA, working solutions
with a concentration of 50 ng/ul from each sample DNA are prepared
for PCR reaction. After collecting the reaction, the tubes are placed
in the PCR machine (Gene Amp PCR System 2720, Applied Biosys-
tems Foster City, CA) and the program is compiled in the following
sequence. For the amplification of the DNA region ITS 1 (TCC GTA
GGT GAA CCT GCG G) and ITS 4 (TCC TCC GCT TAT TGA
TAT GC) primers were used. After that, the primers were added to
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PCR products, placed on an ABI 3730XL automated sequencer, the
nucleotide sequences of the trL intron primers were read as follows,
After the reaction is collected, the tubes are placed in the PCR machine
(Gene Amp PCR System 2720, Applied Biosystems Foster City,CA)
and the program is compiled in the following sequence. For the
amplification of the DNA region ITS 1 (TCC GTA GGT GAA CCT
GCG G) and ITS 4 (TCC TCC GCT TAT TGA TAT GC) primers
were used (table 2).

Table 2
Nucleotide sequence of ITS primers (5-3).
DNA | Primer Nucleotide sequence 5-3 Reference
region
TS ITS1 TCC GTA GGT GAA CCT GCG G White et al, 1990

ITS4 TCCTCC GCT TAT TGATAT GC White et al, 1990

Nucleotide sequence reading (Sequencing): The obtained
PCR products were purified using the QIAquick Gel Extraction Kit
(Qiagen, Germany) before sequencing. Then primers were added to
the PCR products, placed on an ABI 3730XL automated sequencer,
and nucleotide sequences were read (table 3).

Table 3
Nucleotide sequence of trnL intron primers (5-3).
DNA | Primer Primer sequence 5-3 Reference
region
trnL ¢ CGA AAT CGG TAG ACG CTACG Taberlet et
trnL al., 1991
intron | trnL d GGG GAT AGA GGG ACT TGAAC Taberlet et
al., 1991

Results of molecular- phylogenetic analysis.

The obtained nucleotide sequences were compared with those
in the US GenBank data center and the following results were obtai-
ned:

1 Zeynalova, A.N. Molecular analysis of the genus Gentiana growing in Azerbaijan /
A.N.Zeynalova // International Journal of Botany Studies, india: - 2021.
Volume 6 Issue 3, p.751-752
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S1 sample matches the Gentiana septemfida species with Gen-
Bank data.

S2 sample matches the Gentiana pyrenaica species with Gen-
Bank data.

S3 sample matches the Gentiana gelida species with GenBank data.

S4 sample matches the Gentiana nivalis species with GenBank data.

S5 sample matches the Gentiana blepharophora species with
GenBank data.

S6 sample matches the Gentiana cruciata species with GenBank
data (figure 1).

Circium arvence is taken for comparison.

A1G1 Gentiana septemfida

TC003 AG2 Gentiana pyrenaica
AG4 Gentiana gelida

TCO05 A6 Gentiana nivalis
TCO06 A3 Gentiana blepharophora

A5 Gentiana cruciata

TCO014 S1 Cirsium anence

—
005

Figure 1. Phylogenetic tree of the ITS gene region in the nuclear genome
of some Gentiana genus species distributed in Azerbaijan according to the
Maximum Likelihood (ML) method

V CHAPTER. BIOECOLOGICAL CHARACTERISTICS
OF SPECIES OF THE GENUS GENTIANA L.

Bioecological research is of great importance in species forma-
tion and solving a number of controversial issues in plant systema-
tics. In this regard, although the bioecological characteristics of the
genera belonging to the Gentianaceae family have been studied in
detail by many world scientists, the bioecology of the Azerbaijani
species of the Gentiana genus has not been adequately studied.
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5.1. Phenology of the species. Many seasonal changes in natu-
re, the ecological situation provide a basis for monitoring the bioeco-
logical characteristics of species, and their phenology in general. Re-
peating the development phases of flowering plants is called a phe-
nological event. Different researchers perceive the phenological pha-
se in different ways. For example, it varies between 5-7. In herbaceo-
us plants, the phenological phase begins with germination from seed,
followed by initiation of vegetative organs, followed by budding, flo-
wering, fruiting, and seeding. The fulfillment of phenological phases
in nature depends on temperature and other environmental factors.

Gentiana species are divided into two groups according to their
flowering dates:

a) those flowering in summer (Gentiana aquatica, G.verna
subsp. pontica, G. nivalis, G. pyrenaica, G.verna etc.)

b) those flowering in autumn (G.gelida, G.septemflda, G. asc-
lepiadea, G.lagodechiana, G.pyrenaica etc.).

Generally, budding occurs in gentians in June-July. The full
flowering period is from August to September. The fruiting period
lasts from the second ten days of August to the end of October in dif-
ferent species (table 4).

Table 4
Seasonal development of gentiana species in Azerbaijan
Ne Name of the Phenological phase
species Budding | Flowering | Fruiting | Dissemination
1. | G.asclepeidae VI-VII VIII-IX VIII-X IX-XI
2. | G.gelida VI-VII VII-VIII IX-X XI
3. | G.septemfida VII-VIII VIII-IX IX-X IX-X
4. | G.lagodechiana VII-VII VIII-IX IX-X IX-X
5. | G.pyrenaica VI-X VI-VIII VII-1X VII-X
6. | G.aquatica HI-1v V-V VII-VIII VIHI-IX
7. | G.nivalis V-VII VI-VIII VII-IX VIII-X
8. | G.verna V-VI VI-VII VII-VIII X
9. | G.cruciata VI-VII VII-VIII VIII-I1X X
10 | G.verna subsp. V-VI VI-VIII IX X
pontica
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5.2. Species ecology and participation in plant groups. Ra-
unkier's system of life forms is based on traits that characterize the
adaptation of plants to unfavorable conditions, that is, adaptation is
based on it. Raunkier identified five life forms, based on the location
of regenerative shoots on the surface of the earth. As we know, most
species of Gentiana are herbs distributed in high mountains. Gentians
are hemicryptophyte, they have shoots on the surface of the earth
even in unfavorable times. When the weather gets cold, the above-
ground parts are destroyed, and the underground organs go to the
deeper layers of the soil, are protected in the remains in earth, and
next year, according to favorable conditions, the above-ground stems
begin to develop, and this process continues every year. Gentians are
also therophytes. Thus, after the destruction of the above-ground or-
gans in the summer, they end their unfavorable period with seeds™.

Gentians distributed in Azerbaijan are divided into three groups
in relation to sunlight'®:

1. Sun loving plants (Heliophytes) — The species G.lagodec-
hiana, G.pyrenaica, G.aquatica, G.septemfida included here are sun-
loving, growing mainly in places with more sunlight

2. Shade tolerant plants (Heliosciophyte) Shade tolerant
plants G.nivalis, G.verna, G.verna subsp. pontica etc., grow in full
light, they develop better in the shade.

3. Shade-loving plant (Sciophytes) — The species G.cruciata,
G.asclepiadea, G.gelida thrive only in the shade.

The attitude of gentians to humidity is also different. They are
divided into 2 groups according to the environment they live in:

Mesophytes - these species occupy an intermediate position bet-
ween xerophytes and hygrophytes. They are plants adapted to medium
humidity conditions which include: G.asclepedia, G.lagodechiana,

1> Zeynalova, A.N. Bioecological features of Gentiana species / A.N.Zeynalova // Interna-
tional Journal of Botany Studies, India: - 2022. Volume 7 Issue 1, p.369-371

16 Zeynalova, A.N. Azorbaycanda yayilan Acigicok (Gentiana L.) névlorinin ekolo-
giyasi // Azorbaycan Milli Elmlor Akademiyasi Botanika Institutu Azorbaycan
Botanika Comiyyati Akademik Aleksandr Alfonsovi¢ Qrossheymin 130-cu ildo-
niimiine hasr olunmug Ganc Alim va Tadgigat¢ilarin “Miiasir Botanikada inno-
vasiya va ananalor” mévzusunda konfrans, Baki: 20 dekabr, 2019, - sah. 42
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G.cruciata, G.pyrenaica, G.nivalis. Most species are mesophytic.

Xeromesophytes - Species included in this intermediate group
combine the characteristics of both mesophytes and xerophytes:

G.septemfida, G.aquatica, G.verna, G.gelida, G.cruciata.

According to the physical properties of the soil, gentiana species
are divided into 4 groups:

1.Gentians growing in acidic soils — G. verna, G.pyrenaica,
G.nivalis

2.Petrophytes — (Greek “petros” — stone, “phyton” — plant) species
distributed on stony substrates and rock crevices — G. asclepiadea, G.la-
godechiana, G.gelida, G.verna subsp. pontica

3.Argillophytes — Tubular and their hybrids spread on clay
soils, clay soils that hardly conduct moisture — Gentiana cruciata,
G. septemfida, G. asclepiadea, G.aquatica

4.Psammophytes — those that spread on sandy substrates:
G. septemfida

Gentians are mainly high-mountainous and alpine plants. The
role of climate, soil, water and other factors in the development of
these species is fundamental. Depending on the height gradient, we
have used the scheme developed and adopted by L.I.Prilipko in 1954
to clarify distribution patterns of Gentiana species.

During our research, it became clear that 2 species distributed
in the lower and middle belt, 4 in the upper mountain belt, 4 species
and one subspecies in the alpine, 6 species and one subspecies in the
subalpine. The subspecies (G.verna subsp. pontica) is found both in
the subalpine and in the alpine.

The similarity coefficient of the low, middle and high mountain
belt was determined to be Is= 0,75%, between the upper and the high
belt - 1s=0,53%, in the subalpine and alpine zone - I;=0,60%.

5.2. Phytocenological characteristics of plants of the genus
Gentiana (Gentiana L.), common in Azerbaijan. Anthropological
factors together with ecological and biotic factors contribute to the
formation of vegetation on Earth. The relief of the area where we li-
ve, climate change, sudden rises and falls in temperature, heavy rain-
fall and other similar influences affect the structure of the soil, chan-
ge it, and these changes lead to the formation of vegetation. Changes
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in natural phenomena also affect the dynamics of vegetation. If we
look at the vegetation of the area under study, we will see the follo-
wing pattern. So, gentiana can be found both in the meadow, steppe,
and in the forest type of vegetation.

Meadow type of vegetation - This type of vegetation is divi-
ded into subalpine and alpine. Subalpine meadows originate from the
upper border of the forests in the subalpine belt. Gentiana species are
found in subalpine and alpine meadows and in forest vegetation:
G.asclepiadea, G.gelida G.verna subsp. pontica, G.aquatica, G.verna,
G.pyrenaicum etc.

Forest vegetation type - there are many trees and shrubs. There
are more than 72 species of trees and 266 species of shrubs in the fo-
rests of Azerbaijan. Among the types of vegetation, the most impor-
tant is the forest. Thus, 27% of the world and 10% of Azerbaijan are
surrounded by forest vegetation. Deforestation for centuries has cau-
sed their number to decrease. Subalpine forests occupy the main pla-
ce in forest vegetation. The researchers studying Azerbaijan named
the area between the subalpine belt and the forest as subalpine fo-
rests'’. Subalpine forests are divided into two parts: transferred from
the forest or mountain slopes or forests where a certain part is rich in
vegetation. The species such as G.cruciata, G.gelida, G.septemfida,
G.asclepiadea widespread in forest vegetation.

Rock vegetation - the primary vegetation of the rocks on the
high peaks of the mountains attracts attention. In many of the rocks,
rock vegetation has formed on stony steeps, as well as in parts with
scree and debris. Rock vegetation has a very rich floristic compositi-
on. At first glance, blue-green algae as if covering the rocks, lichens
in limestone or carbonate rocks are visible. Gradually mosses take
their place. Thus, mosses cause the creation of organic compounds
that have a special role in moisture protection and soil formation.
Rock vegetation is classified as follows: Rock, scree, rocky debris,
glacial moraines, area with cobbles. Geographical latitude, height,
composition of mountain rocks play a key role in the formation of

Y Haciyev, V.C. Azorbaycanin yiiksok daglq bitkiliyinin ekosistemi/ Bak1: Tahsil
—EIm, 2004, 130 s.
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rock vegetation given in the classification. Many of the belts (forest,
subalpine, alpine, sibnival) have rocks, and regardless of where they
are, their vegetation consists of primitive and higher plants. A large
number of higher plant species grow on the rocks and form a vegeta-
tion type. Along with Dryopteris, Astragalus, Potentilla G.lagodesc-
hiana, G.aquatica are also found here.

CHAPTER VI. PHYLOGENY AND GEOGRAPHICAL
ANALYSIS OF SPECIES OF GENUS GENTIANA

6.1. Phylogenetic relationships of Gentiana L. genus species
distributed in Azerbaijan. The literary materials show conflicting
opinions about the Caucasian origin of gentians. However, the
outstanding researcher N. Kuznetsov, who studied gentians, sugges-
ted that they belong to the Boreal origin and that Caucasian species
of gentians in general migrated from the Glacial Period. In fact, con-
firming Kuznetsov's opinion, we accept that the Caucasus cannot be
compared with large species formation centers such as the Alps and
the Himalayas. It was found that some species of the genus Gentiana
(for example G.asclepiadea) remained in the forest and subalpine
areas from the glacial period. The species G.septemfida included in
subsection Septemfida, and distributed in high mountain belt and fo-
rest was developed in the Eastern Caucasus, G. gelida in the Lesser
Caucasus. During the glacial period G. verna, G. nivalis migrated
from Europe to the Caucasus, G. pyrenaica, G. aquatica from Asia.
A. Grossheim’s research shows that Caucasian species of gentians ta-
kes its origin from the young Boreal root. For example, G.pyrenaica
(G.dshimlensis) was formed at the end of the Tertiary or glacial period.
Later, An.A.Feodrov, contrary to these ideas, showed that G.pyrenai-
ca (G.dshimlensis), which is Caucasian-Asia Minor species was a
mountainous Asian origin and migrated to the Arctic. A.A.Grosshe-
im showed that the initial species formation center of perennial genti-
ans was Central Asia. He believed that many species of the genus
Gentiana migrated from Central Asia to the Caucasus and Europe
during the glacial period. Modern sources consider the development
of species diversity of the genus (in Central Asia, Alps) as secondary
and attributed this increase to the better development of the species at
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high altitudes. G. Muller puts forward the idea that the Cyclostigma
section originated in the Aral and Caspian Seas in the Tertiary period.
Comparing the species of the genus with their modern ranges, it was
determined that they live in the Western Caucasus.

6.2. Botanical-geographical analysis of species of Gentiana L.
genus distributed in Azerbaijan. The study of Gentiana L. species
is of great importance in investigating many unsolved issues related
to the florogenetics of the genus. As a result of the analysis of the li-
terature by many researchers, an analysis of the geography of the
species was carried out.

During the chorological analysis of Gentiana species with dif-
ferent geographical ranges distributed in the territory of Azerbaijan,
five geographical elements were determined based on the system of
N.N. Portenier (table 5)*2.

Table 5
System of geographical elements of Gentiana L. species
distributed in Azerbaijan

. Number :
| Gl | o™ | Qi
species
WIDESPREAD SPECIES = 2 species
1. | Holarctic | 2 ]| 2222% | G.aguatica, G.asclepiadea
BOREAL ELEMENT= 6 species
2. | Circumboreal 1 11,11% G.nivalis
3. | Caucasus 2 22,22 % G.septemfida, G.lagodechiana
4 Caucasus- 3 33,34 % | G.cruciata, G.pyrenaica, G.verna,
" | Europe
ANCIENT MEDITERRANEAN ELEMENT = 1 species
5. | Iran-Turan 1 11,11% | G.gelida
TOTAL 9 100 %

18 Zeynalova, A.N. Chorological analysis of Gentiana L. Species distributed in
Azerbaijan // AGBIOL Proceedings of III international Agricultural, Biological
& Life science conference, Edirne, Turkey: 15-17 december 2021, - p. 300
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1

2.

RESULTS

. The taxonomy and nomenclature of Gentiana L. species were

studied and a new taxonomic composition of Gentiana L., consist-
ing of 9 species, one subspecies belonging to 4 sections was com-
piled in Azerbaijan.

. For the sections and species of the genus Gentiana, a determinant

table, not shown in the regional floras, was drawn up based on
new diagnostic characters.

. For the first time, new distribution ranges of G.septemfida (Ab-

sheron), G.asclepiadea (Ganja and Gadabey districts, north LC)
were shown in the flora of Azerbaijan, the role of the studied spe-
cies in the vegetation of Azerbaijan, the distribution patterns of the
species depending on the altitude were studied.

. For the first time, molecular-phylogenetic analysis of plant sam-

ples collected from different botanical-geographical regions of the
republic was carried out and ITS1 and ITS4 (internal transcribed
spacer) sequence areas were examined for species identification.
A comparative analysis of the obtained nucleotide sequences with
the American Gene Bank data was carried out and the status of
disputed species was clarified.

. During the chorological analysis of Gentiana species with differ-

ent geographical ranges, 5 geographical elements were identified,
among which the Caucasian and Caucasian-European geograph-
ical element predominates. On the basis of field studies and analy-
sis of herbarium materials, electronic maps-schemes of the ranges
of the species were drawn up.

. As a result of research, it was determined that the genus contains

one Caucasian endemics (G.lagodechiana).
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