Arctoa (2019) 28: 226-230
doi: 10.15298/arctoa.28.21

LAZARENKOA, A NEW MOSS GENUS FROM THE RUSSIAN FAR EAST
LAZARENKOA, HOBBII POJI MXOB C POCCHICKOT'O JAJIBHET'O BOCTOKA
MICHAEL S. IGNATOV!?2, OYUNA D. DUGAROVA?3, ALINA V. FEDOROVA? & ELENA A. IGNATOVA!

MUXAWJ C. UTHATOB!2, OIOHA /JI. JIVTAPOBA3, AJIUHA B. ®EJIOPOBA2, EJIEHA A. UITHATOBA!

Abstract

A very small pleurocarpous moss recently collected in a limestome area in the Russian Far East,
Lozovyj Range, was found in a molecular phylogeny to be a member of the complex of genera commonly
referred to Leskeaceae or Thuidiaceae. Chloroplastic #7rnL—F data (low variable dataset) found its closest
relationship with South Chinese Leskea scabrinervis. Nuclear ITS sequences (much more variable dataset)
did not confirm this. Morphology is in a higher consistence with the signal from the #7rnL—F region,
although the similarity of Russian Far Eastern plants with South Chinese ones is not full. Even if these
plants are congeneric, their position in the genus Leskea contradicts the obtained phylogeny, and there is
no other genera in Leskeaceae to place them. Therefore, Far Eastern plant is described as a new species
and referred to a new genus Lazarenkoa. We refrain to refer Leskea scabrinervis to this new genus until
more studies of that rare species appear. The occurrence of Lazarenkoa in the Lozovyj Range once again
points the urgent need of its conservational value: in this small area are concentrated the only (or one of
two) Russian populations of Homaliadelphus targionianus, Enrothia polyclada, Miyabaea fruticella,
Forsstroemia noguchiana, Fissidens hyalinus, F. beckettii, and Ephemerum spinifolium.

Pesiome

BoxorutonHbIit MOX 04eHb MaJIEHBKOTO pa3Mepa, HeJJaBHO COOpaHHBII B M3BECTHSIKOBOM paiioHe Ha
poccuiickom [lansrem Boctoxke — JIo3oBoM XpeOTe, cortacHO MOJIEKYIIpHO-(QHIOTeHE THYECKHM TaHHBIM
OTHOCHTCS K KOMIUIEKCY POIOB, TPAIHIHOHHO roMmemnaeMblx B Leskeaceae i Thuidiaceae. Xiopo-
IUTIaCTHBIE MocIeoBaTeabHOCTH frnl—F (Mano BaprnaGenbHbIi MapKep) yKa3bIBaloT Ha OJIM3KOE POACTBO
¢ onrcanHoit u3 Kurast Leskea scabrinervis, oqHako paHHbie 10 sjuepHoMy Mmapkepy ITS (Oonee
BapHradeNbHbIE TOCIIEI0BAaTEIFHOCTH ) 3TO POJCTBO HE MOATBEPXKAat0T. Mopdonoruyeckue Npu3HaKy B
OoubIIIel CTENEeHN COOTBETCTBYIOT CHTHAITY OT y4acTka frnL—F, olHako cX0JCTBO MKy paCTCHUSIMU C
poccuiickoro Jlansaero Boctoka n n3 l0xuoro Kuras He siBisercs moiHsM. Jlaxke €CITH 3TH pacTeHHs
OTHOCSITCSI K OTHOMY POJLY, UX HeJIb3s1 OTHOCHTE K oty Lesked, TTOCKOIBKY 9TO POTUBOPEUHT ITOTyYEHHON
(HUIOreHeTHYeCKOH PEeKOHCTPYKIUH, U, B TO ke Bpems, B Leskeaceae HeT HHKaKoro Apyroro popa, B
KOTOPBIH OB MOXKHO OBLIO MX MOMECTHTH. [109TOMY 1anbHEBOCTOUHBIE PACTEHMS MBI ONUCHIBAEM Kak
HOBBII BHJ], OTHOCSIIIIMICS K HOBOMY poxny Lazarenkoa. Mbl ipeiiounTaeM He OTHOCUTH Leskea scabri-
nervis K ’TOMy HOBOMY POJTy JI0 T€X II0p, II0Ka 00pa3Iibl 9TOTO PEKOTO BUIA He OYIyT JOIOIHUTEIEHO
n3yuensl. [Iponspacranne Lazarenkoa na Jlo3oBom XpeOte emie pa3 yka3plBaeT Ha CPOUHYIO HEOOXO-
JIMOCTb OXPaHbI 9TOH TEPPUTOPUH: 31€Ch HAa HEOOIBIION IIOIA [V CKOHIICHTPHPOBAHBI IMHCTBEHHEIE
B Poccuu nonynsituu Homaliadelphus targionianus (wmv onua w3 nByX), Enrothia polyclada, Miyabaea
fruticella, Forsstroemia noguchiana, Fissidens hyalinus, F. beckettii v Ephemerum spinifolium.
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INTRODUCTION

The moss flora of the continental part of the Russian
Far East was studied and comprehensively overviewed
three times: by Lazarenko (1940—-1945), Bardunov & Cher-
dantseva (1982) and Cherdantseva et al. (2018). Despite
the latter publication provided a comprehensive synthesis
of a great buck of information, the revision of new and old
“difficult” collections, especially applying molecular mark-

ers, still continues to bring interesting findings, and the
present paper is focused on one of such specimens.

It was collected by one of the co-authors, OD, in Lo-
zovyj Range, one of few calcareous areas in the southern
Russian Far East, where the only (or one of two) Russian
populations of such rare southern species as Homalia-
delphus targionianus, Enrothia polyclada, Miyabaea fru-
ticella, Forsstroemia noguchiana, Fissidens hyalinus, F.
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beckettii, and Ephemerum spinifolium are known. The
publication on the latter species (Ignatov et al., 2013)
provided overall illustrations of the area, although habi-
tats of Ephemerum spinifolium were different. The Far
Eastern moss discussed in the present paper grows on
shaded limestones. Superficially it looks like a very small
Pseudoleskeella, dark-green to blackish, in fine, some-
what fragile mat. As its morphology did not fit any moss
known from Russia and its immediate proximity, so the
study of the variable DNA loci were involved in hope to
find its closest relatives.

MATERIAL AND METHODS

The specimen in question was studied by a standard
protocol used is similar studies. Total genomic DNA was
extracted from dry plants using the Nucleospin Plant
Extraction Kit (Macherey-Nagel, Germany). Laboratory
protocol was essentially the same as in previous moss
studies, described in detail by, e.g., Gardiner et al. (2005).

Species for the analysed dataset were selected using
BLAST resource of GenBank and from our previous
datasets on Leskeaceae (as soon as it became clear that
the plant belongs to this group in a broad circumscrip-
tion).

Sequences were aligned by Clustal and modified
manually using BioEdit 7.0 (Hall, 1999). Bayesian analy-
sisof the ITS dataset was conducted in MrBayes (Huel-
senbeck & Ronquist, 2001) using the GTR+G model. It
was run for 5000 000 generations with sampling every
1000 generations. The first 25% of sampled trees were
discarded for the burn-in. Supplementary maximum par-
simony analysiswas performed in Nona (Gol oboff, 1994)
in Winclada shell (Nixon, 1999), with bootstrap calcula-
tion for 1000 replications (N searches 100, starting trees
per repetition 100, max trees 100, do max), while for
consensustree parameter were: Max treeto hold 100000,
number of replications 1000, starting tree per replica-
tion 1000.

RESULTS

The obtained results found a controversial position
of the studied Far Eastern moss.

The Bayesian analysis of the concatenated dataset
found Far Eastern moss with Leskea scabrinervis in a low
supported (PP=0.59) clade nested within in wide polyto-
my of various representatives of Leskeaceae and Thuidi-
aceae (Fig. 1).

Bayesian analysis of ITS alone (Fig. 3) placed Far
Eastern plant in sister position to Thuidium+Pelekium
clade (PP=1), but the support of their mutual clade is
quite moderate (PP=0.86).

Bayesian analysis of #nL—F alone (Fig. 2) resolved the
clade of our Far Eastern moss and Leskea scabrinervis with
PP=0.96. In some preliminary tests (not shown) with 2—
3 representatives of the genus Leskea, the support of Far
Eastern moss+Leskea scabrinervis-clade was even maxi-
mal and then their clade was sister of Boulaya mittenii,
although with only very low support.

MP analysis also found our Far Eastern moss in a sis-
ter position with Leskea scabrinervis for both concatenat-
ed dataset and for #7nL-F, as it is seen in strict consensus
trees. Strict consensus tree for ITS dataset resolved it not
close to Leskea scabrinervis, but in a subclade of Peleki-
um and Thuidium, while Leskea scabrinervis in ITS tree
formed a clade with Pseudoleskeopsis zippelii. Bootstrap
tree from the Nona MP analysis of concatenated dataset
left Far Eastern moss in almost totally unresolved poly-
tomy of Leskeaceae and Thuidiaceae.

DISCUSSION

The present data revealed an incongruence between
tree topologies inferred from ITS and #rnL—F markers.
The following conclusions can be inferred from the avail-
able results:

1) The affinity of the Russian Far Eastern moss in
question with a South-East Chinese plant Leskea scabri-
nervis is rather highly supported by the #nL—F data, and
this is congruent with morphology to a certain extent.

2) The considerable difference in ITS likely indicates
that the Russian Far Eastern plant is at least not conspe-
cific with Leskea scabrinervis in addition to their mor-
phological distinction discussed below.

3) Regardless the interrelation of the Russian Far
Eastern moss with Leskea scabrinervis, both of them do
not belong to the genus Leskea and by this reason the
new moss genus is proposed below.

TAXONOMY

Lazarenkoa Ignatov & Ignatova, gen. nov.

Etymology: in honour of Soviet/Ukrainian bryologist
Andrej S. Lazarenko, who provided the first comprehen-
sive annotated catalogue of the Soviet/Russian Far East.

Type: Lazarenkoa microphylla Ignatov & Ignatova.

Diagnosis: Plants very small. Leaves shorter than 0.5
mm, ovate-lanceolate to narrow-triangular, with broad
costa extending to ca. 0.9 the leaf length. Lamina cells
thick-walled, round to oblate, somewhat bulging abaxi-
ally, so leaf dorsal side at lateral view looks rough.

Lazarenkoa microphylla Ignatov & Ignatova, sp.
nova Figs. 4-5
Etymology: species epithet means small leaves.

Type: Primorsky Territory, Partizansk District, Na-
khodka City surroundings, foothills of the Lozovyj Range
(former Chandolaz), E-facing slope, or rocks in stream-
let bed. 43°00°51.1”N, 133°01°13.6”E, 240 m alt.
21.09.2015, Coll. O.D. Tumurova VL-1-14 (holotype
MHA,; isotype: UUH).

Description: Plants tiny, dark green, dull, in prostrate
tufts. Stems creeping, up to 7 mm long, irregularly or
subpinnately branched; branches to 2 mm long, patent
upward; paraphyllia absent. Stem leaves appressed when
dry, erectopatent when moist, ovate-lanceolate to trian-
gular, 0.25-0.35%0.1-0.15 mm, plane; branch leaves
shorter and relatively broader, ovate-triangular, 0.10—
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Fig. 1. Bayesian
tree based on ITS+
trnL-F dataset.
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Leskea polycarpa MH558269 MNG71399
1 Leskea polycarpa MH558272 MN871402
Leskea polycarpa MH558270 MNS71400
1t Leskea polycarpa MH558271 MN871401
11 Leskea gracilescens MH558262 MN871403
Leskea gracilescens MH558263 MN871404
Leskea gracilescens MH558264 MNE71396
Leskea obtusa MH558266 MN871398
Leskea obfusa MH558265 ---
Leskea obtusa MH558267 MN871397
Platylomella fescurii AY242371 AY242379
Pseudoleskeopsis zippelii AY568548 AY683603
Haplocladium angustifolium KF770659 KF770497
Haplocladium microphylium KF770660 KF770498
Haplocladium strictulum KF770661 KF770499
Abietinella hystricosa JX853712 JX853718
Abiefinella abietina JX853713 JX853719
Abietinella sp. JX853714 JX853720
Rauiella fujisana AY568546 AY683600
_|:Thwdlum thermophilum EF368013 EF368012
Thuidium cymbifolium AY568542 KF770482
_wj Pelekium minutulum KX396265 KX396256
Pelekium vestitissimum KX396261 KX396252
0,59 Lazarenkoa microphylla MN850404 MNS49424
Leskea scabrinervis KF770663 KF770501
[ Bryonoguchia molkenboeri KF770666 KF770504
Bryonoguchia molkenboeri KX396260 KX396251
Elodium paludosum KF770667 KF770505
Helodium blandowii AY009803 AY009652
Boulaya mittenii FM161080 AM990347
—————— Sasaokea aomoriensis JF280974 JF280981
_[ Echinophylium sachalinense KX396259 KX396255
Echinophylium sachalinense KX396264 KX396250
Actinothuidium hookeri KF770664 KF770502
Lindbergia serrulata KF770670 KF770508
Lindbergia sinensis KF770668 KF770506
Myrinia pulvinata MK327351 MK314034
Lescuraea mutabilis KF770682 KF770520

R

0,86

Scorpidium cossonii AY625996 AY626013

006 1t Leskea polycarpa MH558270

Leskea polycarpa MH558269 Fig. 2. Bayesian

tree based on ITS
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Leskea obtusa MH558266
Leskea obtusa MH558265
Leskea obtusa MH558267
r Platylomelfa lescurii AY242371
Pseudo/eskeopsis zippelii AY568548
[ Haplocladium angustifolium KF770659
Haplocladium microphyllum KF770660
Leskea scabrinervis KF770663 %
— Haplocladium strictulum KF770661
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I: Thuidium thermophilum EF368013
1 Thuidium cymbifolium AY568542
1 Pelekium minutulum KX396265
08— 1 Pelekium vestitissimum KX396261

Lazarenkoa microphylla MN850404
Abietinella hystricosa JX853712

r Abietinella sp. JX853714
4 |- Rauiella fujisana AY568546
— Abietinefla abietina JX853713
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Bryonoguchia molkenboeri KX396260

Sasaokea aomoriensis JF280974
—— Helodium blandowii AY009803
Actinothuidium hookeri KF770664
Lindbergia serrulata KF770670
Lindbergia sinensis KF770668

0,71

Myrinia pulvinata MK327351

Lescuraea mutabilis KF770682

Scorpidium cossonii AY625396

bietinella hystricosa JX853718
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Fig. 3. Bayesian tree

1 Bryonoguchia molkenboeri KF770504
0.65 |: Bryonoguchia molkenboeri KX396251

Rauiella fujisana AY683600

0,96 Lazarenkoa microphylia MIN849424
based on rnL-F dataset. Leskea scabrinervis KF770501 *
Posterior probabilities I I Thuidium thermophilum EF368012
are shown at branches Thu:dlgm cymblfo(lum KF770482
. . 0,99 Haplocladium angustifolium KF770497
(as in Fig. 1 and 2). —

Haplocladium microphyllum KF770498
Compare position of 087 r Leskea polycarpa MN871400
Lazarenkoa in three tress Leskea polycarpa MN871401
. . Platylomella lescurii AY242379
(arrowed), in .rela“,o“ to Pseudoleskeopsis ziopelii AY683603
Leskea scabrinervis 078 |— Boulaya mittenii AM990347
(asterisk). Haplocladium strictulum KF770499
Lindbergia sinensis KF770506
Pelekium minutulum KX396256
Sasaokea aomoriensis JF280981
— Leskea gracilescens MN871396
— Leskea obtusa MN871397
— Leskea obtusa MN871398
Leskea polycarpa MN871399
—— Leskea polycarpa MN871402
I— Leskea gracilescens MN871403
— Leskea gracilescens MN871404
|: Echinophyllum sachalinense KX396255
Echinophyllum sachalinense KX396250

| 002 Actinothuidium hooker KF770502

Pelekium vestitissimum KX396252
—— Elodium paludosum KF770505

—— Helodium blandowii AY009852
l— Myrinia pulvinata MK314034
Lindbergia serrulata KF770508
Lescuraea mutabilis KF770520
Scorpidium cossonii AY626013
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Fig. 4. Lazarenkoa microphylla Ignatov & Ignatova (from: Russia, Primorsky Territory, 21.1X.2015 Tumurova VL-1-14, UUH,
MHA): 1 — habit, dry (male plant); 2-3, 6 — stem leaves; 4-5 — leaf transverse sections; 7 — habit, dry (female plant); 8 — cell
areolation of whole stem leaf; 9 — branch leaf; 10-12 — branch leaves; 13, 16 — perigonial leaves; 14 — stem transverse section; 15
— perichaetial leaf. Scale bars: 1 mm for 1, 7; 250 um for 2-3, 6, 10-13, 15-16; 100 um for 4-5, 8§-9, 14.

0.20%0.05-0.10 mm, (the smaller leaves of 100x50 um
being 18 cells along the margin and 9 cells wide); costa
20-50 um wide at base, occupying 1/3—1/6 the leaf base,
ending shortly below the apex; margins entire to slightly
and irregularly crenulate at places; leaf cells throughout

the lamina isodiametric to oblate, 5—8 wm, thick-walled,
with low bulgings on dorsal surface, so leaf dorsal side
at lateral view looks rough. Dioicous? Inner pericha-
etial leaves triangular, 0.5x0.25 mm, narrowly acute,
costa strong, gradually narrowing upwards, ending be-
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Figd .y Al A

Fig. 5. Lazarenkoa microphylla (from: Russia, Primorsky Territory, 21.1X.2015 Tumurova VL-1-14, UUH, MHA): A: repeat-
edly branched stem; B: numerous branches on average view of tuft; C: part of branching stem. Photo of dry herbarium specimen.

low apex. Perigonial leaves ovate, 0.3x0.2 mm, blunt to
rounded at apex, inner perigonial leaves ecostate. Sporo-
phytes not seen.

Comments on descriptions: The dioicous sexual con-
dition is identified with question mark: all shoots we ex-
amined had only one sex (most had no gametangia), how-
ever, the plant is copiously branched and so fragile that
we admit that the studied male and female shoots grew
from the same mother-plants, and we simply failed to
find such juntction in the limited material available for
study.

Differentiation. Lazarenkoa microphylla is similar
to Leskea scabrinervis, which diagnostic characters are
also formulated as plants with very small leaves and cos-
ta rough at back (Tong et al., 2002). However, leaf size
in the latter species is reported as 0.4—1.0 mm long (Tong
et al., 2002), whereas in Lazarenkoa the longest leaf we
found was 0.35 mm long, and many leaves were between
0.10 and 0.15 mm. The difference between the two is
also in different nuclear ITS sequences. The latter spe-
cies is autoicous, although this character of sexual con-
dition is not reliable in this case (see comment on de-
scription). Also, according to Tong ef al. (2002), Leskea
scabrinervis grows on trees, while Lazarenkoa was col-
lected on rocks in temporary stream bed. This type of
habitat calls for comparison with North American Platy-
lomella lescurii, which was found to be related to Leskea
scabrinervis by Qi-Ying et al. (2019) in molecular phy-
logenetic analysis. Platylomella is only slightly larger
than Leskea scabrinervis, but it has bistratose leaf mar-
gins, very different lamina areoaltion of cells with angu-
late lumina, curved capsule, and apparent autoicous sex-
ual condition (Christy, 2014).

In any case, neither Lazarankoa, nor Leskea scabriv-
ervis do not belong to the genus Leskea, which is well
delimited in molecular phylogenetic tree (Figs. 2—1), and
has clearly papillose laminal cells.
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