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Mogalado togdim olunan molumatlar bir sira todqiqatgilar torafindon miixtolif illordo Qarabag
orazisindon toplanmig vo herbarido (BAK) saxlanilan géboloyabonzor orqanizmlorin Oomycota
sObasina aid niimunoslorinin, habels miivafiq odobiyyat molumatlarinin tadqiqine osaslanir.
Niimunoalor toftis edilib, goboloklorin taksonomik strukturu, sahib bitkilori arasdirilib. Tadqiqat
obyekti olaraq sobonin Albuginaceae fosilosindon Albugo (Pers.) Roussel, Wilsoniana Thines vo
Peronosporaceae fosilosindon Bremia Regel, Hyaloperonospora Constant., Peronospora Corda,
Plasmopara J. Schrot vo Pustula Thines cinslorine aid imumilikdo 50 ndv barado molumat
verilir. Bu goboloklor 15 sira, 22 fasilo, 48 cinso aid 58 bitki novii lizorindo askar edilmisdir.
Bu bitkilor 27 birillik, 20 coxillik, dord (4lyssium alyssoides L., Lactuca seriola L., Melilotus
officinalis (L.) Desrs, Trifolium alpestre L.) bir vo ya ikiillik, bir (Brassica oleracea L.), bir vo
ya coxillik, ti¢ (Barbarea vulgaris subsp. arcuata (Opiz ex J. Presl & C.Presl.) Celak., Conium
maculatum L., Hyosciamus niger L.), ikiillik, bir lian (Vitis vinifera L.) va iki kolcuqdan (Artemisia
gmelini Weber ex Stechm., Capparus spinosa L.) ibaratdir. Qeyd edok ki, bu qrupa aid gobolok
novlari patogen olub, yabani bitkilorlo yanasi bir sira modoni bitkilorin xostolik téroadiciloridir.
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GIRIS

Oomycota uzun miiddet gdboaloklor alomi
daxilindo tosniflogso do son arasdirmalara
gbro goboloyabonzor orqanizmlor kimi bilinon
Chromista polifletik bioloji alomine aid
edilir. Miasir tosnifat son 10-15 il orzindo
apartlan  DNT osasli  molekulyar-genetik
todqiqatlar, taksonomiya vo nomenklaturaya
ohomiyyatli  yeniliklorin  gotirilmasi  ilo
noticolonmis, bir sira cins vo novlorin statusu
doqiglosdirilmakls ciddi yerdoyismolora sabob
olmusdur [Voglmayr, Riethmuller, 2005;
Ploch et al., 2010; Thines, 2010; Thines and
Choi, 2016; Crandall et al., 2018]. Soboays aid
Oomycetes sinifi bir (Ducellieriales Buaya
& Thines), Peronosporomycetes M.W.Dick
sinfi i¢ (Albuginales Thines, Peronosporales
A. Fisch., Rhipidiales M.W. Dick) sira,
Saprolegniomycetes Thines & Beakes sinifi iki
sira (Leptomitales Kanouse, Saprolegniales E.
Fisch.) vo Incertae sedis hesab edilon sinif yeddi
(Anisolpidiales M.W. Dick, Haliphthorales
ined., Haptoglossales M.W. Dick, Miraculales
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Buaya & Thines, Olpidiopsidales M.W. Dick,
Pontismatales Thines, Rozellopsidales M.W.
Dick) sira olaraq miioyyon edilmisdir [Maia et
al., 2022; Hyde et al., 2024].

Soba  miixtalif ekosistemlordo  tosadiif
edilon miixtolif hoyati formalara malik bir sira
orqanizmlari birlogdirir. Bu qrupun forma vo
olgilico genis miixtalifliys malik niimayondslori
bir sira yabani, kond tosarriifatt vo dekorativ
bitkilor {izorinds parazitlik ederak ciddi iqtisadi
itkilor torados bilirlor [Crandal et al., 2018]. Bu
yaxinlarda Halophytophthora (Peronosporales,
Pythiaceae) cinsino sahil bolgolori iigiin
xarakterik olan alt1 forqli novii daxil edilmisdir
[Maia et al., 2022]. Qeyd edak ki, bu gébaloklor
kosmopolitdirler vo onlara Antarktikadan bagqa
biitiin qitolords tesadiif edilir [Thines, 2010].

Oomycota gobaloklori klassik olaraq cinsi
(anteridi, ooqoni) va qeyri cinsi (sporangi)
quruluslarin olamatlorine gora dixatomik acarlar
lizro toyin edilir. Bu quruluslari is1q mikroskopu
ilo miisahido etmok homiso alverigli deyil vo
bazon miimkiinsiizdiir. Buna gors do s6banin bir
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sira niimayandslorinin sahib bitkiys asaslanan
toyinati bir gador miibahisali hesab edilir.

Qeyd edok ki, 6lko iizro bu gdboloklorin
todqiqgina dairilk sanball1 asar olaraq Azarbaycan
mikoflorasinin IV cildini (Peronosporales) qeyd
etmoak olar [Ulyanishchev, 1967]. Lakin 85-ci
illordon bari bu istigamatinds aragdirmalar bir
goder zoiflomis, yalmiz tosorriifat ohomiyyati
kosb  edon  Oomycota  niimayandolori
aragdirtlmisdir. Homginin az sayda ¢ap iglorinda
yabani florada yayilan miixtolif cinslor iizro
aragdirmalara da tosadiif edilir [Aghayeva,
2016; Aghayeva et al., 2022; Bakhshiyeva et
al., 2019 a,b].

Bu qrupa aid edilon yalangt unlu seh
gobaloklari  (Peronocporaceae) tizra oOlkada
aparilan todqiqat islorinin azligi, o ciimladon
diinyada bu qrup gdbaloklarin son onilliklarda
ardicil todqiqinin naticasi olaraq qoabul edilmis
taksonomik vo nomenklatura yeniliklorini
nozoro alaraq yabani flora iizro bu qrupun
arasdirilmast vacibdir. Yalan¢i unlu sehlor
biotrofbitki parazitlorinin mithiim qrupunu toskil
edir vo onlarn toratdiyi xostoliyin simptomlari
yarpaqlarin yuxari sothinde kigikdon bdyliys,
damarla mohdudlanan vo mohdudlanmayan
lokalorin amalo golmasi ilo xarakterizo olunur.
Hazirki todqiqatin magsadi herbari niisxolori vo
yerli mikoloji adabiyyata istinaden Qarabagda
yayilmig Oomycota goboaloklorini arasdirmaq,
taksonomik torkibi vo bitki siyahisimi tohlil
etmokdoan ibarat olmusdur.

MATERIAL VO METODIKA
Botanika Institutunun mikoloji herbarisindo

(BAK) saxlanilan, todqigatgi-alimlor (V..
Ulyanissev, T.M. Axundov, B.Q. Hiiseynova,
N.E. Kanigina) torsfindon 20-ci asrin 40-85-
ci il araliginda depozit edilmis niimunslor
klassik morfoloji yanasmalarla arasdirilmigdir.
Askar simptomlara malik niimunoslorin ndv
moansubiyyati slibhali goriindiikde mikroskop

(Nikon Eclipse E100, Japan) vasitosilo
yoxlanilmig  vo  toyinedicilordon istifado
etmoklo  doqiqlosdirilmigdir  [Ulyanishchev,

1967; Thines, Choi, 2016]. Homginin miiasir
taksonomik yeniliklor nazars alinmis vo gobalok
adlarinin  doqiqlogdirilmasi Index Fungorum
[2025], sahib bitki adlar1 iso World Flora Online
[2025] molumat bazalari ilo qarsilagdirilmigdir.

NOTICOLOR VOONLARINMUZAKIROSI

Taksonomik tohlil. Aragdirmalar
Peronosporomycetes sinfinin Albuginales (2)
va Peronosporales (5) siralarma aid 7 cinsi
ehtiva edon 50 néviin doqiqlesdirilmasi ilo
naticalonmisdir (Cad.).

Codvoaldan goriindiiyli kimi Albuginaceae
fosilasi Albugo cinsindon A. candida, A.
capparidis, A. ipomoeae-panduratae  Va
Wilsoniana cinsindon W. bliti olmaqla 4 novii
ehtiva edir. Peronosporaceae fasilasi daha genis
olub, 46 novls geyd edilmisdir. Bu fasilays aid
edilonlordon yalniz Bremia cinsi bir névls (B.
lactucae var. lactucae), Hyaloperonospora cinsi
dord (H. brassicae, H. brassicae, H. camelinae,
H. thlaspeos-arvensis), Plasmopara tg (P,
conii, P. nivea, P. viticola), Pseudoperonospora
iki (P. cannabina, P. humuli) novls daxil
edilmisdir. Nov say1 ilo istiinliik toskil edon

Cadval. Oomycota sobasing aid yalangt unlu sehlorin taksonomik strukturu

Sinif Sira Fosilo Cins Nov say1

. Albugo 3

Albuginaceae Wilsoniana )

Bremia 1

Peronosporomycetes  Albuginales Hyaloperonospora 4
Peronosporaceae  Pseudoperonospora 2
Peronospora 36

Plasmopara 3
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Peronospora cinsino aid névler P. aestivalis, P.
alta, P. arborescens, P. asperuginis, P. buniadis,
P. chenopodii, P. conglomerata, P. conringiae,
P. coronillae, P. cristata, P. dorycnii, P. ficariae,
P flava, P. galii, P. herniariae, P. hyoscyami,
P. knautiae, P. lamii, P. lepidii, P. farinosa, P.
mayorii, P. meliloti, P. nesliae, P. polygoni, P.
ranunculi, P. ranunculi-oxyspermi, P. rapistri, P,
sherardiae, P. sisymbrii-officinalis, P. sulphurea,
P. swinglei, P. taurica, P. trifolii-alpestris, P.
urticae, P. viciae, P. violae olmusdur.

Sahib bitkilor. S6boya aid edilon gdbaloklor
genis sahib bitki araligina malik olmasi nazora
almmalidir. Belo ki, Bremia Regel cinsinin
niimayandolori osason Asteraceae, Albugo
(Pers.) Roussel vo Hyaloperonospora Constant.
osason  Brassicaceae, Wilsoniana Thines
Caryophyllaceae, Pustula Thines Asteraceae,
Peronospora Corda vo Pseudoperonospora
Rostovzev bir ¢ox miixtalif modani, elaca do
dekorativ vo Plasmopara J. Schrot. asason
Apiales vo Ericales siralarina aid bitkilordo
tosadiif edilir (Sok. 1).

Oomycota gobaloklarinin sahib bitkilarinin
aragdirilmasi naticasinds Eudikotlar qrupundan

Ranunculales, Rozidlor qrupundan Vitales,
Fabales, Rosales, Malpighiales, Geraniales,
Brassicales, Superasteridlor grupundan
Caryophyllales, Asteridlor grupundan

Gentianales, Boraginales, Solanales, Lamiales,
Asterales, Dipsacales vo Apiales olmaqla 15
sira 22 fosiloyo, 48 cinso aid 58 bitki novil
miloyyan edilmisdir. Bitkilorden 27-si birillik,

20-si ¢oxillik, 4-ii (Alyssium alyssoides L.,
Lactuca seriola L., Melilotus officinalis (L.)
Desrs, Trifolium alpestre L.) bir va ya ikiillik,
1-i (Brassica oleraceae L.) bir va ya ¢oxillik,
3-i (Barbarea vulgaris subsp. arcuata (Opiz ex
J. Presl & C.Presl.) Celak., Conium maculatum
L., Hyosciamus niger L.) ikiillikdir. Siyahiya
hamginin bir kolcuq (Capparis spinosa L.) va
bir lian (Vitis vinifera L.) bitkisi do daxildir
(Sok. 2).

Qeyd edok ki, Ranunculales sirasi
Papaveraceae fosilosino aid birillik Papaver
rhoeas L., P. somniferum L. tzarinda
Peronospora arborescens (Berk.) de Bary,
Roemeria hispida (Lam.) Stace ilizorindo P
cristata Tranzschel ndvlori qeyd edilmigdir. Bu
siradan ¢oxillik Ranunculus L. (R. bulbosus L.,
R. ficarioides Bory & Chaub., R oxyspermus
Willd.) cinsinin ndvlari {izarinds Peronospora
ficariae Tul. ex de Bary, P. anunculi Gaum., P.
ranunculi-oxyspermi Jacz. & Sergeeva ndvlari
toyin edilmisdir.

Rozidlor qrupuna aid bitkilorin daha ¢ox
sayda goboloklor iiciin sahib rolu oynadigi
agkar edilmisdir ki, onlarin arasinda Fabaceae
vo  Brassicaceae  fosilolorinin  bitkilori
ustiinliik togkil etmisdir. Fabaceae fasilasinin
novlarinden Coronilla scorpioides (L.) Koch.
lizarinda Peronospora coronillae Gaum., Lotus
herbaceus (Vill.) Jauzein tizorindo P. dorycnii
Uljan., Medicago minima (L.) Bartal. vo M.
polymorpha L. lizerindo P. aestivalis Syd.,
Melilotus officinalis (L.) Pall. izarinda P. meliloti

N\

Sokil 1. Oomycota niimayondolori: 1. Albugo candida, 2. Bremia lactucae var. lactucae, 3. Wilsoniana
bliti, 4. Hyaloperonospora brassicae, 5. Peronospora mayorii bitkilori izorinde simptomatik slamatlor; a.

konidiofor; b. sporlar. Miqyas: 10 pm
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Sakil 1. Sahib bitkilarin hoyati formalari

Syd., Trifolium alpestre L. lizerinds P. trifolii-
alpestris Gaum. va Vicia sp. novloari tizorinds P,
viciae (Berk.) Casp. on ¢ox yayilanlar olmusdur.
Brassicaceae fosilasine aid bitkilordon Capsella
bursa-pastoris Medik., Hirschfeldia incana
(L.) Lagr.-Foss. vo Rapistrum rugosum (L.)
All. iizerinds Albugo candida (Pers. ex J.F.
Gmel.) Roussel, Capparaceae fasilosindon
Capparis spinosa L. lizerindo A. capparidis
(de Bary) Kuntze qeyd edilmisdir. Brassicaceae
fosilasing aid novlorin boylik oksariyysti mas.,
Alyssum alyssoides L. iizorinda Peronospora
taurica Jacz., Bunias orientalis L. lizorindo
P buniadis Géum., Conringia orientalis
(L.) Dumort. iizerinde P. conringiae Géum.,
Lepidium latifolium L. tzerinds P lepidii
Géaum., Neslia paniculata (L.) Desv. lizerinds
P. nesliae Géum., Sisymbrium irio L. izorindo
P sisymbrii-officinalis Gaum. novlerine aid
herbari niisxalori miixtolif illords ¢ox sayda
toplanilanlardan ~ olmusdur. Bu  fasilonin
niimayondalorinde Peronospora ilo yanasi
Hyaloperonospora cinsinin niimayandslorine
do tosadiif edilir vo bunlar Barbarea vulgaris
subsp. arcuata (Opiz ex J.Presl & C.Presl)
Celak. iizorindo H. barbareae (Gium.)
Goker, Camelina laxa C.A.Mey. iizorindo H.
camelinae (Gdum.) Goker, Voglmayr, Riethm.,
Weiss & Oberw., Thlaspi arvense L. lizorinda
H. thlaspeos-arvensis (Gaum.) Goker, Riethm.,
Voglmayr, M. Weiss & Oberw. ndvloridir.
Rozidler qrupuna aid Vitales (Vitaceae) yalniz
Vitis vinifera L. izarindo Plasmopara viticola

Berk. & M.A. Curtis) Berl. & De Toni ilo
Malpigiales (Violaceae) Viola arvensis Murray
Peronospora violae de Bary ilo, Geraniales
(Geraniaceae) Geranium L. cinsing aid {i¢ nov
iizorinde P. conglomerata Fuckel ilo siyahiya
almmisdir. Bu qrupa aid Rosales sirasindan
Cannabaceae fasilosinin niimayandalari
iizorinde  Pseudoperonospora  ndvlerinden
Cannabis sativa L. bitkisi Ps. cannabina (G.H.
Otth) Curzi, Humulus lupulus L. (Cannabaceae)
bitkisi isa Ps. humuli (Miyabe & Takah.) G.W.
Wilson, Urticaceae fosilosindon Urtica urens L.
bitkisi Peronospora urticae (Lib.) de Bary ilo
assosiasiyada geyd edilmisdir.

Superasteridlor qrupundan yalniz
Caryophyllales sirasina aid Amaranthaceae
fosilosindon Amaranthus retroflexus L. novii
Wilsoniana bliti (Biv.) Thines gdbaloyina,
Atriplex sagittata Borkh. novii Peronospora
farinosa (Fr.) Fr. goboloyino, Chenopodium
L. cinsinin novleri Peronospora chenopodii
Casp. goboloyino yoluxur. Caryophyllaceae
fosilesindon Herniaria hirsuta L. bitkisindo
Peronospora herniariae de Bary, Polygonaceae
fasilasindon Polygonum L. cinsing aid bitkilords
Peronospora polygoni Halst. novlori tipik
yalang1 unlu seh toradir.

Asteridlor qrupunun niimayandalori
sokkiz siraya aid 15 bitki iizorinde tesadif
edilon novlerlo geydo alinmisdir. Gentiniales
sirasti  (Rubiaceae) Galium  verrucosum
Huds. bitkisinds Peronospora galii Fuckel,
Sherardia arvensis L. lizerinds Peronospora
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sherardiae Fuckel, Asperugo procumbens L.
bitkisindo P. asperuginis Schroet. novlori ilo
saciyyelonmisdir. Solonales sirast Convolvulus
cantubrica L. (Convolvulaceae) bitkisinds
Albugo  ipomoeae-panduratae  (Schwein.)
Swingle, Hyosciamus niger L. bitkisindo
Peronospora hyoscyami de Bary, Asterales
sirast Artemisia gmelinii Webber ex Stechm.
(Asteraceae) bitkisindo Peronospora sulphurea
(Gdum.) Constant.,, Lactuca serriola L.
bitkisindo Bremia lactucae var. lactucae Regel
ilo qeyd edilmisdir.

Apiales swrast  Conium maculatum L.
(Apiaceae) bitkisi tlizerinde tosadif edilon
Plasmopara conii (Casp.) Trotter, Orlaya
daucoides (L.) Greuter bitkisindo Plasmopara
nivea (Unger) J. Schrét. novlori olmusdur.
Lamiales siras1 bdyiilk olmaqla Lamiaceae
fosilasindon Lamium album L. {zerinds
Peronospora lamii A. Braun, Salvia viridis
L. iizorindo P swinglei Ellis & Everh.,
Plantaginaceae fosilosindon Plantago major
L. tlizorindo P alta Fuckel, Linaria vulgaris
Mill. {izerinde P flava Géum. novleri ilo
saciyyolonmigdir.

Hal-hazirda Qarabag orazisinin go6bolok
miixtalifliyine dair yalniz 6ten asrds toplanilmis
herbari nlimunolorino osason fikir yiirlitmok
mimkiindiir. Bu aragdirmada  gostorilon
ndvlorin boylik aksariyyati 6z sahib bitki ti¢lin
spesifikdir. Molumdur ki, gébaloklordon Albugo
capparidis, Peronospora. dorycnii, P. ranunculi-
oxyspermi, P. rapistri, P. taurica vo P. viciae
novlori halo 6ton asrdo az-az rast golinon névlor
idi [Ulyanishchev, 1967]. Hal-hazirda geyd
edilon bitki névlorinin vo onlarla assosiasiyada
olan goboloklarin vaxtile toplanilan orazilords
tosadiif edilmo ehtimalin1 doyarlondirmak tigiin
golocok illordo bu istigamotdo aragdirmalarin
genislondirilmosi moagsadouygun olardi.
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HccienoBanue  pasHooOpaszus
Kapa6axa no repéapabsiM o0pa3ua

Oomycota

JI. H. AraeBa, X.P. Ann6aeBa, T.B.MauioBa
Wucturyr boranuku MunucrepctBa Hayku u
O0OpazoBanmst AzepOaiimkanckoii PecryOmukw,
yi1. A.AbGac3ane, momee3n 99, AZ1004, baky,
Azepbaitmxan

B crarse npencrasnena uHpopMaysi, OCHOBaH-
Has Ha M3y4YECHHH IK3EMILUILIPOB, OTHOCSIIUXCS K
THITy TpuOOnomoOHeIX opranusmMo Oomycota,
COOpaHHBIX B pa3HbIC TO/IBI PSIIOM HCCIIEN0BaTe-
neit Ha Tepputopun Kapabaxa u xpasiuecs B
repbapru (BAK), a Taxke Ha aHanM3e COOTBET-
CTBYIOLLIMX JIUTEPATYPHBIX JaHHBIX. beum mpo-
CMOTpPEHBI 00pasLpl, ONpenesieHa TAKCOHOMH-
Yyeckas CTpYKTypa I'puOOB M PAaCTCHHH-XO3SEB.
OO0BEKTaMU UCCIIEIOBAHMSA ABILIIOTCA 50 BUIOB U3
ponos Albugo (Pers.) Roussel, Wilsoniana Thines,
NPUHAUISKAMX K CceMelcTBy Albuginaceae
u Bremia Regel, Hyaloperonospora Constant.,
Peronospora Corda, Plasmopara J. Schrot u
Pustula Thines npuHamIeKammx K CeMEHCTBY
Peronosporaceae. Otu rpuObl 0OOHapyKEHBI Ha 58
BHUJAX PACTECHUI, OTHOCAIMXCA K 15 mopsikam,
22 cemeiictBam u 48 ponam. K »stuMm pacteHusim
oTHOCcATCS 27 onHoiueTHHMX, 20 MHOTOJICTHHX,
yetbipe (Alyssium alyssoides L., Lactuca seriola
L., Melilotus officinalis (L.) Desrsh, Trifolium
alpestre L.) OnIHONETHUX WM JABYJETHUX, OZHO
(Brassica oleraceae L.) omHoNeTHEE WIIX MHOTO-
JIeTHee, TpU ABYNICTHU TpaBbl (Barbarea vulgaris
subsp. arcuata (Opiz ex J. Presl & C. Presl.)
Celak., Conium maculatum L., Hyosciamus
niger L.), onna mmawna (Vitis vinifera L.) u 1Ba Ky-
crapuauka (Artemisia gmelini Weber ex Stechm.,
Capparus spinosa L.). Crniemyer oTMEeTUTb, 9TO
BUJIbI TPUOOB, OTHOCSILMECS] K 3TOH IpyIIe, SB-
JISFOTCS IATOTCHHBIMU M BBI3BIBAIOT 3a00J1€BaHMS
psiia KyJIBTYPHBIX, A TAKKe ITUKOPACTYIIUX pac-
TEHUH.

KioueBble ciioBa: pon, TpuObI, repOapuid, K-
3eMIULSIP, BUJ, BO3OYIUTENb
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Examination of Oomycota diversity of
Karabakh based on herbarium specimens

D.N. Aghayeva, Kh.R. Apbayeva, T.B. Mailova
Institute of Botany, Ministry of Science and
Education of the Republic of Azerbaijan, A.
Abbaszade str., entrance 99, AZ1004, Baku,
Azerbaijan

The information presented in the article is based
on the examination of specimens residing to
Oomycota phylum of fungi-like organisms
collected by a number of researchers from
Karabakh territory in different years and kept in
the herbarium (BAK), as well as relevant literature
data. The samples were inspected, the taxonomic
structure of the fungi, and their host plants were
determined. Research objects consist of 50 species
of the genera Albugo (Pers.) Roussel, Wilsoniana
Thines of the family Albuginaceae and Bremia
Regel, Hyaloperonospora Constant., Peronospora

Corda, Plasmopara J. Schrot and Pustula Thines
of the family Peronosporaceae. These fungi were
found on 58 plant species belonging to 15 orders,
22 families, and 48 genera. These plants include
27 annual, 20 perennial, four (Alyssium alyssoides
L., Lactuca seriola L., Melilotus officinalis (L.)
Desrsh, Trifolium alpestre L.) annual or biennial,
one (Brassica oleraceae L.) is annual or perennial,
three biennial herbs (Barbarea vulgaris subsp.
arcuata (Opiz ex J. Presl & C. Presl.) Celak.,
Conium maculatum L., Hyosciamus niger L.), one
liana (Vitis vinifera L.) and two shrubs (4rtemisia
gmelini Weber ex Stechm., Capparus spinosa
L.). It should be noted that the species of fungi
belonging to this group are pathogenic and cause
diseases of a number of cultivated plants as well
as wild plants.

Keywords: genus, fungi, herbarium, specimen,
species, pathogen
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