MHUKOJIOTHA U ®PUTOIIATOJIOTHA, 2020, mom 54, Ne 4, c. 305—308

VK 582.285.2 (470.23-25)
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MICROMYCETES ROSSICAE: CHOROLOGICAL AND TAXONOMICAL NOTES.
1. CHRYSOMYXA SUCCINEA (PUCCINIALES, BASIDIOMYCOTA) — NEW FIND

FOR SAINT PETERSBURG, EUROPEAN RUSSIA
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The present notice opens a paper series devoted to rare and interesting species of micromycetes causing rust and
leaf spots found in various regions of Russia. In June 2019, an interesting species Chrysomyxa succinea, new to
the European territory of Russia, was revealed at Peter the Great Botanical Garden of Komarov Botanical Insti-
tute (Saint Petersburg). The fungus colonized the leaves of Rhododendron ledebourii. Two infected plants were
found at a certain distance from each other. The rust fungus Chrysomyxa succinea is common in Siberia, the Rus-
sian Far East, Japan, and China. Its aecidial stage develops almost exclusively on Picea jezoensis, whereas the ure-
dinial stage develops on various Rhododendron species. In this notice, the uredinial/telial stages of Chrysomyxa
succinea were characterized. The species in question differs from the closely related Ch. rhododendri in infesting
a fresh leaves; certain differences in features of urediniospores ornamentation exist, too. The present notice also dis-
cusses a nature distribution range of the host plant, Rhododendron ledebourii, and the history of its introduction in Peter
the Great Botanical Garden. It has been suggested that the infection occurred due to long-range propagules (uredi-
niospores). Since the Chrysomyxa succinea is the macrocyclic rust, it can be assumed that its stages 0 and I can be found
during careful examination of single Picea jezoensis representatives in Saint Petersburg arboreta.
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The genus Chrysomyxa Unger (Coleosporiaceae,
Pucciniales, Pucciniomycetes, Basidiomycota) is pre-
sented by more than 30 species of rust fungi, charac-
terized by external basidia and warty urediniospores
which develop in chains with intercalary cells. Most of
species in the genus form a subepidermal spermogonia
and aecia of Peridermium-type. Their uredinia of Cae-
oma-type with reduced or absent peridium; telia
develop subepidermally, flat or casnion-shaped, some-
times with small stalk. The telispores one-celled, laid
in chains (Kuprevich, Transhel, 1957; Arthur, 1962;
Azbukina, 2015).

This genus includes both macrocyclic heteroecious
species (the aecia and spermogonia develop mainly on
Picea, whereas uredinia, telia, and wintering mycelium
are associated with evergreen leaves of ericaceous plants),
and microcyclic ones, whose life cycle is represented by
telia and occasionally by spermogonia (Savile, 1950).

Some genus representatives are widely distributed
over European Russia, as Chrysomyxa cassandrae
(Peck et G.P. Clinton) Tranzschel, Ch. empetri (Pers.)
J. Schrot. ex Cummins, Ch. ledi de Bary, Ch. pirolata
(Koern.) G. Winter in Rabenh., Ch. rhododendri (DC.)
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de Bary, Ch. woroninii Tranzschel. Their aecidial stage
is associated mainly with Picea abies or P. obovata,
whereas the uredinial stage — with rhododendrons and
boreal bogs ericaceous plants (Kuprevich, Transhel,
1957; Spaulding, 1961; Azbukina, 2015).

Since 2019, we have begun special studies of Erica-
ceae s.l. mycobiota, including Rhododendron spp. and
boreal bogs ericaceous plants. This notice opens a se-
ries of papers devoted to rare and interesting species of
micromycetes of various regions of Russia that cause
rust and leaf spots.

The leaves of living plants were herbarized accord-
ing to standard reccommendations (Geltman, 1995).
Dried shoots were viewed using the MBS-3 binocular
stereoscopic microscope. The micromorphological
analysis of the basidiomata was carried out using an
Axio Scope Al light microscope at the Laboratory of
Systematics and Geography of the Fungi (BIN RAS).
Micro-preparations for general hyphal morphology
study were prepared using a 5% KOH solution. Such
media as Melzer’s reagent, Congo Red, and 5%
NH,OH solution were used to testing of thickened wall
structures (spore surface sculpture). The uredinio-
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Fig. 1. Chrysomyxa succinea (LE 330109) on Rhododendron ledebourii, Saint Petersburg: a — general view of affected leaves with mild
symptoms of dying; b — urediniospores with ornamented exosporium; ¢ — young fruits are affected spots of uredinium stage of the
fungus; d — underside of current leaf with small spots of uredinium stage of the fungus. Scale bar — 10 um.

spores measurements were carried out into the distilled
water. The material collected is loaned in the Mycolo-
gical Herbarium of the BIN RAS (LE F).

In June 2019, on the territory of Peter the Great Bo-
tanical Garden of the Komarov Botanical Institute of
the Russian Academy of Sciences, we have revealed
the rust fungus Ch. succinea (Sacc.) Tranzschel. The
fungus colonized the leaves and young fruits (Fig. 1, a—d)
of Rhododendron ledebourii Pojark., whereas both infested
plants were found that were 400 meters away from each
other. The purpose of this notice is drawing attention to
this interesting for European Russia rust species.

The species was described as hyphomycete Gloeospo-
rium succineum based on Altai type specimen (Saccar-
do, 1880), then assigned to the rust genus Chrysomyxa
by V.G. Tranzschel (Transhel, 1939). Taxonomically,
this is rather stable species (Cummins, Hiratsuka,
2003; Cao et al., 2017). This rust fungus is common in
Siberia, in the Russian Far East (Azbukina, 2015), Ja-
pan (Hiratsuka, Sato, 1969; Farr et al., 1996), and Chi-
na (Ji et al., 2020). Its aecidial stage develops almost
exclusively on Picea jezoensis (Siebold et Zucc.) Carri-
ere, whereas the uredinial stage develops on various
species of Rhododendron: Rh. aureum Georgi (locus
classicus), Rh. brachycarpum D. Don ex G. Don, RhA.
dahuricum L., Rh. pseudochrysantum Hayata. On Rh.
ledebourii, as far as we can judge from the available lit-
erature, the fungus is noted here for the first time. Be-
low follows a characterization of uredinial (II) and te-
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lial (III) stages of this species, based on original mea-
surements.

Chrysomyxa succinea (Sacc.) Tranzschel, Conspec-
tus Uredinalium URSS: 70, 314, 1939. — Gloeosporium
succineum Sacc., Michelia 2 (6): 146, 1880; Chry-
somyxa expansa Dietel, Bot. Jb. 28 (3): 287, 1900;
Ch. alpina Hirats. f., Bot. Mag., Tokyo 46: 471, 1929. —
Fig. 1.

Uredinia develop on the underside of living leaves
(occasionally on petioles) on the wintering mycelium,
slightly oblong with rapidly disappearing peridium, or-
ange or orange-yellow, grainy under lens. Uredinio-
spores 17.5—37.8 X 10.5—25.7 um, in the main fraction
subglobose, up to short ellisoid-cylindrical, with a
thickened ornamented wall (ornament with regular
columns, giving a surface warts up to 3 wm high), with
3—5 equatorial pores and granular golden-yellow con-
tents Fig. 1, b).

Telia develop on the underside of living leaves or
young fruits, spotted, cushion-shaped or almost capi-
tate, orange-yellow, 0.3—1.5 mm in the largest dimen-
sion. Teliospores in chains up to 250 um long, 14—
28.5 X 6.5—12.5 um, smooth, thick-walled, with gold-
en-yellow contents.

Material examined: Ch. succinea. — Russia, Saint
Petersburg, Peter the Great Botanical Garden of the
Komarov Botanical Institute of the Russian Academy
of Sciences, 59°58’08”N, 30°19'10”E, on Rhododen-
dron ledebourii. Coll. 14.06.2019, det. 21.06.2019,
V.A. Dudka and I.V. Zmitrovich (LE 330109).
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Spermogonia (0) and aecia (I) of this species devel-
op on spruce (the only Picea jezoensis was reported till
now) and were not found by us. According to literature
descriptions, the spermogonia are round, the aecia are
oblong and develop on the underside of living needles;
aeciospores 21—20 % 11—24 um, ellipsoid to subglo-
bose, thick-walled (Azbukina, 2015).

Another species, Chrysomyxa rhododendri also in-
fests rhododendrons, but this species develops uredinia
and telia on last year’s leaves as well as dry petioles and
even shoots; the urediniospores of this species in com-
parison with Ch. succinea are slightly smaller on aver-
age, and the columnar ornamentation of their wall is
less pronounced.

An early synonymy of the species was studied by
Crane (2005). The earlier name, Ch. expansa, was giv-
en on life cycle features [the rust on Rhododendron
brachycarpum (Chrysomyxa expansa) had only telia,
whereas the rust on Rhododendron aureum (C. suc-
cinea) had both uredinia and telia]. However, field
studies and inoculation experiments (Hiratsuka, Sato
1969) showed that uredinia are produced on Rhodo-
dendron brachycarpum var. roseum and that the uredin-
ial stages on both rhododendron hosts, and the aecial
stages produced on Picea jezoensis, are identical. The
production of uredinia and telia might be influenced
with the host species and by environmental conditions
in a particular location or from year to year.

Concerning the host plant, Rhododendron ledebou-
rii, this species was segregated from Rh. dauricum rela-
tively recently (Poyarkova, 1952), and its independent
species status is rather controversial issue.

According to M.S. Alexandrova (1975), main part
of Rh. ledebourii distribution range lies on Siberia: in
Altai and in the southern part of the Sayan Mountains,
along the Enisey mountains and on the Tanu-Ola
ridge. This species is especially widely represented in
Altai (near the Chiket-Aman pass, the Karagem river
valley, the vicinity of the villages of Elekmonar, Che-
mal, Mount Uzyuk, the Katun river basin, Mount Si-
tokha, the surroundings of Lake Teletsk, the village of
Ust-Muta, the lower reaches of the Chumat-man river,
Maralda mountain, Anosu river) and in the Western
Sayan (Turlygan taskyl, Buiba river valley, Kaimarsky
Arshan mountain, Mondy village, Hulugayshi river,
Khantepru river, Bingolchik river, Torgalyna village,
Ha-Kem river, and Belbei river, valley Shiraita River,
the upper reaches of the Usa River, Mount Rossypi,
Tannu-Ola Ridge, Ungush River Valley, Ulengest and
Uryanhai river basins). RhA. ledebourii is one of the most
common shrubs of Tuva, where it grows everywhere with-
in the forest belt. Outside of Russia, the range of this spe-
cies extends to the northwestern part of Mongolia.

It would be interesting in this regard to understand
a nature of rust specie expansion into alien region.
Rh. dauricum s.1. was appeared in the collection of Pe-
ter the Great Botanical Garden even before 1816
(Svyazeva, 2005). Since 1910s, its evergreen forms were
singled out in the collection catalogues of Peter the
Great Botanical Garden. In 1952, these forms were
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segregated as independent species, Rh. ledebourii. The
plant infested by Chrysomyxa coccinea, was entered to
Peter the Great Botanical Garden in ~2010 from the
Otradnoye tree nursery of the Komarov Botanical In-
stitute as 10 years-old adult plants that were grown by
Yu.A. Luks from seeds obtained from the Botanical
Garden of the Riga University in 1985. The oldest cul-
tivars of Rhododendron ledebourii in Peter the Great
Botanical Garden represents by seed offspring from Al-
tai obtained by E.G. Pobedimova in 1929.

Other botanical gardens which closest to the Peter
the Great Botanical Garden, where RhA. ledebourii is
cultivated, are located in Moscow (Russia), Tartu, and
Tallinn (Estonia). This species has appeared in the
Main Botanical Garden of Moscow only in the late
1940s. On all distance to the south from the Moscow
and up to the northern limit of RA. ledebourii nature
distribution range, there are no tree nurseries would
containing this species. Also, it should be noted that in
Peter the Great Botanical Garden conditions, the
Rh. ledebourii began to show certain signs of fungal dis-
eases only during recent years. A seed origin of the
main plantings of Rhododendron spp. of the Botanical
Garden suggests that the rust infection can be occurred
due to propagules of long-range transfer (Zmitrovich et
al., 2003; Belomesyatseva, 2004). Since Chrysomyxa
succinea is a macrocyclic species, it can be assumed that
its stages 0 and I can be found, too, after careful examina-
tion of Picea jezoensis, which is available both from the
collection of the Peter the Great Botanical Garden, and
St. Petersburg State Forest Management University.

The work was carried out using technique of the
Center “Cellular and Molecular Technologies for
Studying Plants and Fungi” at Komarov Botanical In-
stitute of the Russian Academy of Science. Laboratory
work was supported by the RFBR grant (N 19-04-
00024 A) and the State Research Task N AAAA-A19-
119020890079-6.
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Muxpomunetsl Poccuu: reorpadguyeckue m Takconommyeckue 3ametku. 1. Chrysomyxa

2 Bomanuueckuii cad Iempa Beauxoeo Bomanuueckoeo uncmumyma um. B.JI. Komaposea PAH, Canxm-ITemep6ype, Poccus

succinea (Pucciniales, Basidiomycota) — noBas Haxonaka B Cankr-IlerepOypre
u EBponeiickoii Poccun
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Hacrosiast 3aMeTKa OTKpbhIBAeT CEpUIO CTATe, MOCBSIICHHBIX PENKUM U MHTEPECHBIM BUIaM MUKPOMMIIE-
TOB, BBI3bIBAIOIIMM P>KaBUMHY U JIMCTOBbIE TISITHUCTOCTU, OOHAPY>KEHHBIM B pa3IMYHbIX pernoHax Poccum.
B utone 2019 r. B boranuyeckowm cany Ilerpa Benukoro borannueckoro nncrutyra Poccuiickoit akanemuu
HayK ObLI 0OHApy>KeH HOBBIH 17151 eBporneiickoii Tepputopuun Poccuu Bun Chrysomyxa succinea. I'pnd KonoHu-
31MPOBaJ JIUCTbSI UHTPOAYLIEHTA OTKPBITOrO rpyHTa Rhododendron ledebourii, npruemM MHOULIMPOBaHbI ObLIU
IIBa pacTeHUsI, HAXOISIIIIMECS B OTIPe/IeICHHOM OTIaJIeHUU OpYT OT Apyra. PxxaBumHHbIM rpub Chrysomyxa suc-
cinea pacrpoctpaneH B Cubupu, Ha Poccuiickom HansHeMm Bocroke, B Anonuu, Kurtae. Ero suunuanbHas
CTamusl pa3BUBaETCs MOYTHU UCKITIOUMTEILHO Ha Picea jezoensis, B TO BpeMsl KaK ypeIMHUAJIbHAs — HA pa3jiny-
HBIX Bunax Rhododendron. B 3ameTKe NpUBOAUTCS XapaKTEpUCTUKA YpeIUHUAIbHON U TeJIMOCTaauii 3TOr0 BU-
na. Ot 6auskoro Buna Chrysomyxa rhododendri Bun oTimdaeTcst TeM, UTO KOJIOHU3UPYET CBEXME JIMCThS; OTIpe-
NeJIEHHbIE Pa3JIMuMsI UMEIOTCS TAaKKe B XapaKTepe OPHAMEHTAIIMU YpenMHUOCTIOp. Takke B 3aMeTKe pacCMOT-
PEHBI eCTeCTBEHHBIN apeayl pacteHUsI-xo3siuHa (Rhododendron ledebourii) v uctopusi ero MHTPOLYKLIMU B
borannueckom cany Ilerpa Benukoro. Bruio BEIABUHYTO HPEeaNoIoXKEeHHE, YTO MHGEKIIMS Ipou3olilia 3a
cUeT IpomnaryJj gajibHero rnepeHoca rpuda. [lockonbky Bun Chrysomyxa succinea siBIsieTCsl MaKpOLUKINYE-
CKHMM, MOXHO IIPEIIoJOXUTh HaxoxneHue ero craauii O u I mpu BHUMaTe1bHOM 00cieoBaHUU Iocanok Picea
Jjezoensis Ha Tepputopun CaHkr-IletepOypra.

Katouegoie croea: 60TaHUYECKUE Callbl, UHTPOAYKLIMSI pACTEHUI, MUKPOMULETBI, PACIIPOCTPAaHEHUE, pelKUe
BUJIBI TPUOOB, p>KaBUMHHBIE TPUOBI, POTOAECHIAPOHBI
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