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(TMOHMH, dunuH, 2009)

A, B — no6eru T. lepidozioides; B, I — mnoGer (B) u cpenunubiit nuct (I) T. ceratophylla; /] —

BCKpbIBLIasicsi KOpoOouKa (cneBa) u nober 7. ceratophylla co 3penbiM crioporoHuem (cnpasa); E, X —
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Vaccinium (Ericaceae): okono 450 BugoB, 6onbluoe pa3HooOpa3une B ropHbIX pauoHax TPOMUKOB
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Bierénnia longicheila Aver. & Nuraliev
(Orchidaceae). BbeTHam.
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Tripleurospermum nathaliae A.Zernov (Aste|
KpacHopapckum kpan, Poccus.

Aspidistra xuansonensis Vislobokov
(Asparagaceae). BbeTHam.

Symphytum x mosquense
S.R.Majorov & D.D.Sokoloff (Boraginaceae).
MockBa.
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Shortia rotata Gaddy & Nuraliev
(Diapensiaceae). BbeTHam.
e

"Arthrocnemum franzii Sukhor.
(Amaranthaceae). Ka6o-Bepge.

Lotus stepposus Kramina )

Py S
Corbichonia exellii Sukhor.
(Lophiocarpaceae). Hamu6us.

(Fabaceae). YkpauHa.
BbeTHam.

Argostemma cordatum
Nuraliev (Rubiaceae).

Scotland (Acanthaceae). BbeTHam.
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r 2 & ; " Trithuria cowieana D.D.Sokoléf?, R;enﬁizowa,
Thismia mucronata Nuraliev T.D.Macfarl. & Rudall (Hydatellaceae).
(Thismiaceae). BbeTHam.

ABcTpanus.

Seychllaria barbata
Nuraliev & Cheek (Triuridaceae).
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A key for Aspidistra (Ruscaceae), including fifteen new species

from Vietnam'

With one Map and 3 Figures

Summary

Fifteen species and two subspecies of Aspidistra
(Ruscaceae. Monocotyledons) from Vietnam new to
science are described. This raises the number of
known species to 76 and extends the genus area to
South Vietnam at ca. 12° N. Additionally, a detailed
new key is given to determine all recently known
species in Aspidistra.

New species: Aspidistra atroviolaca, A. bicolor,
A. bogneri, A. carnosa, A. connata, A. foliosa, A. geas-
trum, A. lateralis, A. lutea, A. marasmioides, A. opa-
ca, A. petiolata, A. stricta, A. subrotata, A. superba.

New subspecies: Aspidistra arnautovii sp. nova,
subsp. arnautovii, A. arnautovii subsp. nova caiba-
ensis, A. subrotata subsp. nova crassinervis.

New combinations: Aspidisira dodecandra,
A. glandulosa.

Introduction

The family Ruscaceae has a Northern Hemi-
sphere distribution with a center of diversity in
South-Eastern Asia (following ANGIOSPERM
PHYLOGENY GROUP 2003), the name Rusca-
ceae SPRENG. (1826) has priority over Conval-
lariaceae HORAN. (1834). The genus Aspidistra
is a typical South-East Asian element of that
family. It was introduced by KER-GAWLER
(1822) with A. lurida from China. During the
following 150 years only ten more species were
described (LINDLEY 1826; BLUME 1834; BAIL-
LON 1894; STAPF 1903; HAYATA 1912, 1920:
GAGNEPAIN 1934a, b: P'EI 1939). Even CON-
RAN & TAMURA (1998) estimated only ,about
11 spp™. A more realistic approach is given in
the new English edition of the Flora of China in

Zusammenfassung

Ein Schliissel fur die Gattung Aspidistra (Rus-
cacaea) einschlieBlich 15 neue Arten aus Viet-
nam

Es werden 15 neue Arten und zwei neue Unterarten
der Gattung Aspidistra (Ruscaceae, Monocotyledo-
neae) beschrieben. Damit erhtht sich die Zahl der
bekannten Arten auf 76. Das Areal der Gattung
reicht nun bis in das stdliche Vietnam bei ca. 12° N.
Zusitzlich wird ein neuer BestimmungsschlOssel fOr
alle derzeit bekannten Arten der Gattung vorgestellt.

distinguishing 49 species (LIANG & TAMURA
2000). Indeed, the number of known species
has increased remarkably during the past two or
three decades, and the increase in species num-
ber continues indicating that for a long period
of time these understorey plants of warm-
temperate to (sub-)tropical rain- and monsoon-
forests have been widely overlooked (CHUN &
HOW 1977: LANG 1978, 1981: ZHU & ZHANG
1981; CHEN & FANG 1982: LANG & ZHU 1982,
1984; WAN 1984a.b, 1985, 1987, 1989:
HUANG 1986: WAN & HUANG 1987; LI 1988;
PENG 1989; TAO 1992: FANG, YEN & ZENG
1993; LI, LONG & BOGNER 1998; LANG et al.
1999; FANG & YU 2002; HE 2002; L1 & TANG
2002; TANG & LIU 2003; BOGNER & ARNAU-
TOV 2004; BRAUCHLER & NGOC 2005; TILLICH
2006).

! Dedicated belatedly to Dr. he. Josef Bogner on the occasion of his 65. birthday.

Arcitalitrus sylvaticus

Aspidistra
1998 — 11 BUpooB
2000 — 49 Bnpos

2005 - 80 BnaooB
2015 -130 BupoB
2017 — 145 BnpoB
oueHka — 200-300



HoBbi BapuaHT B3aMmmoaencTBus
onbinnUTenen U pacTeHUn: NINYUHKN

Ouarpamma HakonsieHMs Yucna

Daphnephila stenocalia (AB334225)
Daphnephila machilicola (AB334218)
Daphnephila ornithocephala (AB334223)
Daphnephila taiwanensis (AB334226)

Daphnephila sp. (AB334236)

Mikiola fagi (AB162848)
81/1 1901} Opolodiplosis robiniae (AB106527)
901 Obolodiplosis robiniae (AB106528)
Asphondylia rosetta (GQ387650)

Pseudasphondylia neolitseae (AB334237)
Bruggmanniella actinodaphnes (AB334238)
100/0.991~ Asteralobia sasakii (AB176783)
Asteralobia sasakii (AB176782)
Asteralobia soyogo (AB176803)
Asteralobia soyogo (AB176802)
Placochela nigripes (AB213409)
Placochela nigripes (AB213408)
Oxycephalomyia styraci (AB213402)
Asteralobia patriniae (AB176718)
Schizomyia galiorum (AB213410)
Asteralobia humuli (AB176717)
64/0.821 Contarinia maculipennis (AB597031)
10011t Contarinia maculipennis (AB597030)
Contarinia maculipennis (AB597013)
100/1 Contarinia nasturtii (AY485380)
Contarinia nasturtii (AY485378)
Contarinia tritici (AY485383)
Contarinia tritici (AY485369)
Contarinia okadai (AB105485)
Thecodiplosis japonensis (AB105484)
—10011[ Cecidomyiidae gen. undet. (larva)
Cecidomyiidae gen. undet. (imago)
99/1[ Sitodiplosis mosellana (FN868641)
-/9.58 Sitodiplosis mosellana (KC769212)
Aphidoletes aphidimyza (AB028159)
Macrodiplosis sp. (AB859297)
Aphidoletes aphidimyza (AB028158)
Contarinia viburnorum (AB280766)
100/1y Rabdophaga rigidae (AB244537)
Rabdophaga rigidae (AB244535)
Rabdophaga strobilina (AB244581)
Rabdophaga terminalis (AB244583)
Rabdophaga terminalis (AB244582)
Rabdophaga salicivora (AB244576)
Rabdophaga salicivora (AB244564)
Mayetiola destructor (GQ387648)
Rhopalomyia pomum (GQ387649)
Dasineura banksiae (DQ480722)
Hartigiola faggalli (AB162847)
Hartigiola faggalli (AB162845)

MoneKkynspHbI 6apKOAUHT INYMHOK U MMaro
onbinutenen Aspidistra xuansonensis

onbINIUTENA Pa3BMBaKTCA B NbINIbHUKAX
oboenonbIiX UBeTKO

Mn3BeCTHbIX HAyKe BUOOB poaa

Aspidistra
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Abstract

Podostemaceae, the river-weeds, are characterized by remarkable differences between species and genera, which resulted
from saltational evolution. This paper presents additional cases of such two genera, which are described here from the
Phou Khao Khouay National Protected Area in northern Central Laos. Molecular phylogenetic data show that Crenobryum
mangkonense (gen. & sp. nov.) is sister to Hydrodiscus koyamae, while Laosia ramosa (gen. & sp. nov.) is isolated from all
Asian genera of subfamily Podostemoideae. Ctenobryum mangkonense is distinct from Hydrodiscus koyamae in the crustose
roots (versus rootless in the latter), scattered flowers on the root (versus alternate on the shoot), and pectinate bracts (versus
simple, sheath-like). Laosia ramosa is distinct from all the genera in the columnar, endogenously branched axes and single
style-stigma complex. The axis is an enigmatic organ with combined characteristics of root, stem and leaf, pending further
study. Laos, together with Thailand, is a center of diversity of the Southeast and East Asian Podostemoideae. The three
monotypic genera, i.e., Ctenobryum, Hydrodiscus and Laosia, occur in neighboring and closely similar aquatic habitats
within the Area. The new taxa are formally described.

Keywords Ctenobryum - Enigma - Laosia - matK phylogeny - New genera - Saltational evolution

g T e A s
Fig.3 Laosia ramosa in natural habitat. a Floating axes branched
from roots adhering on rock surface (under water). b Lobed, ribbon-
like roots. Bulges where axes will arise are seen on root surface
(under water). ¢ Columnar axes (green) branched from root (black,
in upper center). d Semi-submerged, floriferous plant. e Flower with
single stamen and ovary with single stigma. f Fruits. g Dried roots
with fruits. Scars of floriferous branches in depressions on root

Acknowledgements We thank M. Nuraliev for providing information
and images of Laosia ramosa, P. Werukamkul for help on the field trip,
and Y. Hirayama for technical assistance for the phylogenetic analysis.




Fig.7 Ctenobryum mangkon-
ense: LPK-04. a Crustose root
with flowering shoots scattered
on dorsal surface.

Fig.3 Laosia ramosa in natural habitat. a Floating axes branched
from roots adhering on rock surface (under water). b Lobed, ribbon-
like roots. Bulges where axes will arise are seen on root surface
(under water). ¢ Columnar axes (green) branched from root (black,
in upper center). d Semi-submerged, floriferous plant. e Flower with
single stamen and ovary with single stigma. f Fruits. g Dried roots
with fruits. Scars of floriferous branches in depressions on root
Acknowledgements We thank M. Nuraliev for providing information
and images of Laosia ramosa, P. Werukamkul for help on the field trip,
and Y. Hirayama for technical assistance for the phylogenetic analysis.




Fig.4 Axes of Laosia ramosa. a Branched axes borne on flattened
root showing that primary axes arise from root and secondary axes
arise from primary ones. b Two branch buds (arrowheads) and flo-
riferous branch (=flower bud comprising spathella and elongate
pedicel) from parental axis. Note flower buds occur on same side of
axis. ¢ Cross section of columnar axis with thin provascular cells. d
Cross section of axis with endogenous bud (in longitudinal section).

e Cross section of pedicel. f Endogenous flower bud and axes (sec-
ondary axes) from parental axis (primary axis). g Endogenous lateral
branches (short axes) subtended by turned-up ruptured projection of
axis. h Longitudinal section of short axis. A axis, FB flower bud, PA
primary/parental axis, R root (flattened), SA secondary axis. Scale
bars a,b,f 1 mm; c—e, h 100 pm: g 500 um

tepals, single stamen and ovary with single stigma. e Seeds on pla-
centa in capsule. Valve of capsule is removed. f Stalked, ribbed cap-
sule. Scale bars 1 mm

Fig.8 Laosia ramosa: a LPK-206, b LPK-201, c¢-f LPK-05. a
Branched columnar axes, some of which are floriferous, branched
from ribbon-like root. b Ribbon-like root with axis-buds on dor-
sal surface. ¢ Spathella. d Flower extruded from spathella, with two
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Vladimariales ordo nov. (Gymnospermae)
from the Middle Jurassic Deposits
of the Mikhailovskii Rudnik Locality
(Kursk Region, European Russia)
N. V. Gordenko

Borissiak Paleontological Institute, Russian Academy of Sciences, Profsoyuznaya ul. 123, Moscow, 117997 Russia
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Abstract—Composite seed-bearing capsules (formed by fusion of eight radially arranged elementary cap-
sules), assigned to a new monotypic order Vladimariales ordo nov,, were found in the Upper Bathonian
deposits of the Mikhailovskii rudnik locality (Zheleznogorsk town, Kursk Region). In its morphology, the
new order demonstrates valuable, phylogenetically conditioned similarity to Peltaspermales and Umkoma-
siales, but it is evolutionarily more advanced than these latter. A basc of the composite capsule is supported
by a collar on a stalk, which in external appearance is not different from collar of Ginkgo L., but has stalk,
vascularized in a different way (its conducting tissue consisted of eight radially arranged collateral vascular
bundles; ecach vascular bundle correspond to one of cight fused clementary capsules, each of which contain a
solitary seed). Capsules and seeds are inverted relative to the collar; as a result, collar protects micropilar tips
of seeds. The presence of collar and whole aspect of the new plant composite capsules give them the signifi-
cant superficial similarity with seed-bearing organs of modern Ginkgo. Mature composite capsule in Vladi-
mariales ordo nov. dehisced along the lines of fusion of elementary capsules, forming the composite capsule,
and scattered seeds; opened composite capsule detached from axis. The significance of the new order for
gymnosperm phylogeny is discussed.

Key words: Middle Jurassic, Bathonian, gymnosperms, Ginkgoopsida, morphology, anatomy, systematics.
DOI: 10.1134/S0031030110100060

Czekanowskiales. He regarded the corystosperms
(umkomasians) as a family within the order Peltasper- . .
males. In recent years, they are often regarded as a sN/ 1t h
separate order—Umkomasiales (Andcmonind Ander- e rlC la
son, 2003; Taylor et al., 2006; Taylor and Taylor, 2009).
I also believe that umkomasians are an independent 5
order. Meyen included all listed orders to comprehen-
sive classis Ginkgoopsida, erected for plants with
bilaterally symmetrical seeds without secondary integ-
ument (Meyen, 1984, 1987). He derived the Cayto-
niales, Ginkgoales, and Czekanowskiales directly
from Peltaspermales with their umbrella-shaped seed-
bearing organs, through the family Angaropeltidaceae
(a new name of Cardiolepidaceae, established by
Meyen, 1977). The Peltaspermales (I exclude of them
umcomasians), evidently, appeared already in the
Carboniferous (Kerp et al., 2001; Naugolnykh, 2007),
still demonstrated diversity in the Triassic, but com-
pletely disappeared to the beginning of Jurassic.
According to Meyen, the Ginkgoales and Cze-
kanowskiales are united by close affinity to Peltasper-
males. The vast majority of foreign scientists at present

81
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p aring capsules (formed by fusion of eight radially arranged elementary cap-
sules), assigned to a new monotypic order Vladimariales ordo nov., were found in the Upper Bathonian
deposits of the Mikhailovskii rudnik locality (Zheleznogorsk town, Kursk Region). In its morphology, the
new order d rates valuable, phy ically conditioned similarity to Peltaspermales and Umkoma-
siales, but it is evolutionarily more advanced than these latter. A base of the composite capsule is supported
by a collar on a stalk, which in external appearance is not different from collar of Ginkgo L., but has stalk,
vascularized in a different way (its conducting tissue consisted of eight radially arranged collateral vascular
bundles; cach vascular bundle correspond to one of eight fused elementary capsules, each of which contain a
solitary seed). Capsules and seeds are inverted relative to the collar; as a result, collar protects micropilar tips
of seeds. The presence of collar and whole aspect of the new plant composite capsules give them the signifi-
cant superficial similarity with seed-bearing organs of modern Ginkgo. Mature composite capsule in Vladi-
mariales ordo nov. dehisced along the lines of fusion of les, forming the ite capsule,
and scattered seeds; opened composite capsule detached from axis. The significance of the new order for
gymnosperm phylogeny is discussed.
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Tunbl CUCTEM XKUBbIX OpraHN3moB

* VICKyCCTBEHHbIE — npounasonbHbIit BLIGOP HEBOMBLLOTD
yncna NpU3HaKkoB Kak OCHOBbI CUCTEMbI

 ECTecTBEeHHblIe — ananus GonbLuoro yucna NPU3HaKOB U

BblENEHNE CaMbIX 3HAYMMbIX KaK pesynsrat paboTbl
cucTtemMaTuKa; NonbiTKka OTPasnTb B CUCTEME «EeCTECTBEHHO
npucyLwmn npupoae nopsigok» (KOTopbin MOr NOHUMAaTbLCS,
Harnpumep, Kak rnnaH TBOPEHUSI).

¢ OBON FOLUMNOHHbIE — cuctema gomkHa oTpaxartb
npeacTtaBneHnsa 06 sBonoLMm

° Kna,qmcmqecme — cuctema OJfmKHa O4HO3HaYHOo
cnegoBaTb U3 npeacTasneHnin o6 apontounn. [1sa acnekra —
nepexon oT UoreHeTNYECKoro gepesa K CUCTEME U
TEXHUYECKME anropnUTMbl MOCTPOEHUS AEPEBLEB.
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Knagmnam,
NN «PUNoreHeTn4yeckad cucTtemMaTuka»

 W. Hennig (1950, 1966) — ocHoBaTenb knagusma
*  MOHOMMNNA — napapunua — NnoNnPuUnns
* MPU3HAKN — COCTOSHUA NPU3HAKOB

* anomopdHbie N NNe3anoMopdPHbIe COCTOAHMUSA
NPU3HaKOB

* CUHanomopduu u cumMnnesnomopgpun
* 1ICNONb30BaHWe BHELLHeN rpynnol
*  MPUHUNN MaKCUManbHOW 3KOHOMUK (MAapCUMOHUN)



PoOocTBo onpenenatoT TOMNbKO Mo
anomopduam!!!

Camoe npocToe NpeanoriokeHne, YTo OHU
BO3HMKNK Y 00LLIero npegka rpynnbl U UMEHHO
NMO3TOMY XapaKTepHbl AN ero NoTOMKOB (T.K.
yHacrnenoBaHbl OT 3TOro npeaka).

X626 X066 2565060

Anomopdus — Npon3BOAHOE COCTOAHME MNpM3HaKa

[Tne3anomopdusa — uCxogHOe COCTOSAHUE NMpu3Haka



PoOocTBo onpenenatoT TOMNbKO Mo
anomopduam!!!

Camoe npocToe NpeanoriokeHne, YTo OHU
BO3HMKNK Y 00LLIero npegka rpynnbl U UMEHHO
NMO3TOMY XapaKTepHbl AN ero NoTOMKOB (T.K.
yHacrnenoBaHbl OT 3TOro npeaka).
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Anomopdus — Npon3BOAHOE COCTOAHME MNpM3HaKa

[Tne3anomopdusa — uCxogHOe COCTOSAHUE NMpu3Haka



Myxckue 2zamembi Kcunema

Cnepmuu X a p a
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KoHMnUKT Nnpn3HakoB: B 3TOM MaccuBe nmgmanomopcpmm, HO HEe MOXET ObITb TakK, YTO

00e OHUN — UCTUHHbIE. XOTS Obl 0ogHa U3 H b JTOXXHON. [TpMHUMN MakCcUManbHOMn
9KOHOMUN — OAMH N3 NOAX0A0B AN NPUHATUS pEeLLEHNN TOM, Kakme N3 cuHanomopum —

UCTUNHHbIE, d KaKUe — J10XXHbIE.



[Tpr3Hak Ne 1: cnocobHOCTL 00Pa30BbLIBATL XIYTUKK (€CT/HET)

XnaMmugoMoHaga (ecTb) ,[[epeeo No 1
— —@— Cnuporupa (HeT)

Xapa (eCcTb)

— CdparHym (ecTb)

— NnayH (ecTb)

XBol (ecTb)

OpngkK (ecTb)

CaroBHUK (ecTb)

CocHa (HeT)

JTIoTUK (HeT)

YTpara XryTUKoB M — TionbnaH (HeT)

OnuHa gepea Ne 1 no npusHaky Ne 1 =2 wara



[Tpr3Hak Ne 1: cnocobHOCTL 00Pa30BbLIBATL XIYTUKK (€CT/HET)

XnaMmugoMoHaga (ecTb) ,[[epeeo No 2
— —@— Cnuporupa (HeT)

Xapa (eCcTb)

—— CdparHym (ecTb)

CocHa (HeT)

XBoly, (ecTb)

— OpnskK (ecTb)

—— CaroBHUK (ecTb)

NMnayH (ecTb)

_@— JioTUK (HeT)

— TronbnaH (HeT)
YTpaTa KIYTUKOB

OnuHa pepera Ne 2 no npusHaky Ne 1 = 3 wara




[Tpr3Hak Ne 1: cnocobHOCTL 00Pa30BbLIBATL XIYTUKK (€CT/HET)

XnaMmugoMoHaga (ecTb) ,ﬂepeeo Neo 3
CaroBHUK (eCTb)

Xapa (eCcTb)

—— CdparHym (ecTb)

NMnayH (ecTb)

XBol (ecTb)

OpngkK (ecTb)

Cnuporupa (HeT)

CocHa (HeT)

r.
JTioTUK (HeT)

YTpaTa XKryTUKoB ’/' —— TionbnaH (HeT)

OnuHa gepea Ne 3 no npusHaky Ne 1 =1 war



[Mpn3Hak Ne 2: cnocobHOCTb K DMOCUHTE3Y NMUTHUHA U Hanunyue
NPOBOAALLUNX BNTEMEHTOB KCUINMEMbI (HET/ECThb)

XnaMmugoMoHaaa (HeT) ,qepeeo No 1
Cnuporupa (HeT)

Xapa (HeT)

—— CdparHym (HeT)

NMnayH (ecTb)

—@— XBouy (ecTb)
OpngK (ecTb)
CaroBHUK (eCTb)
CocHa (ecTb)
JTroTUK (ecTb)
[logBreHne NUrHnHa — TionbnaH (ecTb)
N KCUIMEMBb

OnuHa gepea Ne 1 no npusHaky Ne 2 =1 war



[Mpn3Hak Ne 2: cnocobHOCTb K DMOCUHTE3Y NMUTHUHA U Hanunyue
NPOBOAALLUNX BNTEMEHTOB KCUINMEMbI (HET/ECThb)

XnaMmugoMoHaaa (HeT) ,qepeeo No 2
Cnuporupa (HeT)

Xapa (HeT)

—— CdparHym (HeT)

CocHa (ecTb)

XBol (ecTb)

£ — OpnsK (ecTb)

CaroBHuK (ecTb)

MnayH (ecTb)

JTioTUK (ecTtb)
— TonbnaH (ecTb)

[loaBneHne NUrHuHa
N KCUIEMBb

OnuHa gepea Ne 2 no npusHaky Ne 2 =1 war



[Mpn3Hak Ne 2: cnocobHOCTb K DMOCUHTE3Y NMUTHUHA U Hanunyue
NPOBOAALLUNX BNTEMEHTOB KCUINMEMbI (HET/ECThb)

XnaMmugoMoHaaa (HeT) ,[Iepeeo Neo 3
— —@— CaroBHuK (ecTb)
Xapa (HeT)
—— CdparHym (HeT)
NMnayH (ecTb)
@

XBou (ecTb)
r % Cnuporupa (HeT)

Opnsk (ecTb)
CocHa (ecTb)

[logBneHne NUrHuHa JTroTUK (ecTb)
N KCUNeMbl — TronbnaH (ecThb)

YTpara nUrduHa u
KCUneMmbl

[OnuHa gepea Ne 3 no npusHaky Ne 2 = 3 wara



[ XnammugomoHaga JJIMHA [JEPEBA

Cnuporupa
apa
C(bell_IrHyM
nayH
i _)¥BO o
o aroBHUK
Hepeeo Ne 1 " Cocta
[ JloTuk
TronbnaH
naMmmaomMoHaga
Cnuporupa
apg(bal'H M
¥_Cocxl-la
—{ XBou
— Opnsik —
_CFa)I'ﬁBHMK 3 + 1 4
nayH
Hepeeo Ne 2 b -
TronbnaH
— XnaMuaomMoHaja
CaroBHUK
Xapg
arHym
-o—ﬂ—r-'-’l‘}‘;(”
BO —
mn;u( 1 + 3 T 4
Ne 3 F&ﬂ“ iy
epeso Ne OCHa
'a P —{ JlIloTHK

TonbnaH



NaMugoMoOHaga
Cnuporupa

apa

Cq)ahrHyM
nayH
o Xeow

Opnsk
~P CaroBHuUK

Cnuporupa
apa
CdparHym

o— CoOCHa
[ JToTuk
TonbnaH

—__XnhamMuaomMoHaaa

MnayH
XBoly
Opnak
CaroBHuK
CocHa

H— JItOTUK
—___ TronbnaH




O6bwmn BN NepBUYHbLIX OaHHbIX, NCNOMb3yEMbIX B MOSIEKYNSAPHO-
domnnoreHeTM4YeCKOM aHanmse

[Tpn3Hak — No3mumsa HykneoTmaa
CocTtosiHue npusHaka — A, T, G, C, Hanunumne/otcyTcTBUe

[2-Kebirita roudaireié
[3-Syrmatium glabrumé

[4-Hammatolobium lotoi
[5-Acmispon parvifloru

[6-Cytisopsis

[7-Tripodion tetraphyl
[8-Dorycnopsis abyssin
[9-Lotus tetragonolobu
[18.Hippocrepis emerus
[11.Hosackia pinnata

[12.0rnithopus compres
[13.0ttleya utahensis
[14.Pseudolotus villos

[15.Coronilla
[16 .Podolotus

[17 .Scorpiurus muricat
[18.Antopetitia abyssi

[19.Anthyllis
[26.Anthyllis
[21.Anthyllis
[22.Anthyllis
[23.Anthyllis
[24.Anthyllis
[25.Anthyllis
[26.Anthyllis
[27.Anthyllis
[28.Anthyllis
[29.Anthyllis
[36.Anthyllis
[31.Anthyllis
[32.Anthyllis
[33.Anthyllis
[34.Anthyllis
[35.Anthyllis
[36.Anthyllis
[37.Anthyllis

GAATACCAGATTATA-———— GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAARATATGGATT
GAATACCAGATTATA-———- GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
GAATACCAGATTATA-———- GATATTTGTAATCAATTACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
GAATACCAGATTATA-———— GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGAT-
pseudocyGAGAARTACCAGATTATA-————- GATATTTGTAATCAATTACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
GAATACCAGATTATAGTATAGATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
GAATACCAGATTATA-———- GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATTTAGTATTTCATTGCTACAAATATGGATT
GAATACCAGATTTTA-———- GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
GAATACCGGATTATA-———- GATATTTGTAATCAATCACTGATCATTT-————- AGGGGAGGAACA-———-—-— ATATAGTATTTCATTGCTACAAATATGGATT
GAATACCAGATTATA-———- GATATTTGTAATCAATCACTGATCATTTAATTTCGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAARATATGTATT
GAATACCAGATTATA-———— GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACG—————— GTATAGTATTTCATTGCTACARATATGGCTT
GAATACCAGATTATA-———- GATATTTGTAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAARATATGGATT
GAATACCAAATTATA-———— GATATTTATAATCAATCACTGATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGAT-
viminaliGATAATACCGGATTCTA-———- TATATTTGTAATCAATCACAGATCATTT-——-—- AGGGGAGGAACA-——---— ATATAGTATTTCATTGCTACAAATATGGATT
hosackioGAGAATACCGGATTATA-———- GATATTTGTAATCAATGAATGATCATTT-——--—- AGGGGAGGAACT———--- ATATAGTATTTCATTGCTACAARATATGGATT
GAATACCAGATTATA-———- GATATTTGTAATCAATCACTGATCATTT-——-—- AGGGGAGGAACA-———-—-— ATATAGTATTTCATTGCTACAAATATGGATT
GAATACCAGATTATA-———- GATATTTGTAATCAATCACTGATCAGTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAARATATGGATT
vulnerarGAGAATACCGGATTATA-———— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACAATAACAARTATAGTATTTCATTGCTACAAATATGGATT
lemanianGAGAATACCGGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACAATAACAATATAGTATTTCATTGCTACAAATATGGATT
lagascanGAGAATACCAGATTATA-————- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
henonianGAGAATACCAGATTATA-———— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
cornicinfAAGAATACCTGATTATA-————- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
hamosa GAATACCTGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
circinnafpAGAATACCTGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAARATATGGATT
ramburelGAGAARTACCAGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
tejedensGAGAATACCAGATTATA-———-— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAARATATGGATT
rupestriGAGAATACCAGATTATA————- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
lotoidesAAGAATACCTGATTATA-———— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
cytisoidGAGAATACCAGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
ternifloGAGAATACCAGATTATA-———— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAATA—————— ATATAGTATTTCATTGCTACAAATATGGATT
montana6GAGAATACCAGATTTTA-———— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
barba JoGAGAATACCAGATTATA---—-— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
hermanniGAGAATACCAGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
aurea8B5GAGAATACCGGATTATA-———— GATATTTGTAATCAA-———————- ATTTAAATTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
polycephGAGAARTACCAGATTATA-———- GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACAAATATGGATT
onobrychGAGAATACCAGATTATA-———— GATATTTGTAATCAATCACCAATCATTTAATTTAGGGGAGGAACA—————— ATATAGTATTTCATTGCTACARATATGGATT
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Sabiaceae
Proteales
Buxaceae
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Gunnerales
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:garyophyllalas
Santalales
s Crossosomatales
O ~ %
E o BbicLine
()} ——Celastrales ]
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0 @ L——Oxalidales
< ) Fabales  |eurosids |
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dunoreHUA NOKPbITOCEMEHHbIX MO
Hans Hallier (1893-1912)

Bbiclune

[BYOOrbHbIE

OaHoOonbH
ble

[TPUMUTUBHBbIE
OBYyOOJS1bHbIE

Campanulaceae
Compositae

Anonales

Proterogenae

Valerianac. Dipsac.
'éapﬂfo”ae Cam<anulinae
Agregatae
, [ Rubiaceae Umbeliiferae|| Boraginaceae
\
|Myrsinaceae CIethraceaeI Styracaceae | | goma ce/a’ & Pittosporaceae
o \ =
Primulinae B'i‘c‘ornes Stiracenae ' Umbelllf{orae ubiflorae
.\\ \\ \\ | '|
I
R \ Caryofphyllaceae 3 : !
\\ 3 \ 1 ,'
\ \  Caryophyllinae \‘ H ;
\ \ I \ ! L
\ \ \ \ 1
LA \ | Geraniaceae X : Euphorbiaceae
\ % L v \ Sterculiaceae
%\ \ Gruirlwales\ \ P;)Iygalaceae ;C"I -
\ A t . r olumniferae
% Flgcourtiaceae Y Polygalinae |
\ alicaceae ! .
Peponiferae \ \ H L
\ \ \ 1 I
Guttiferae : I
% Ochnacea H L
\\ Ternstr'oen_vlacea‘e : Lythraceae
Y L Guglale\s \ 1
yo% L 1 ' 'lM_ilrtlnae
AR \ : ! |
w \\ “ \ ] ,' I
Rhamnaceae \\ Calastraceae " ;apindaceae
[ * '
Rharhr}ale's Y \Cal‘astrzlales ‘l/} Aesculinae
! \‘\\ oyl
N Terebinthacese
» 0 Amentacete/
o \ Rutaceae
Rhoeadinae\ __Aristologhiales Ny
Nepenthaceae 7 \, \Terqbenthinge,
RN
Nepen(halales / FRYREEEE
Menispermaceae | ,Saxifragaceae
‘Berberidaceae W id
Ranales
Piperaceae I Famfmelidaceae
Piperinae \ Hamamelina,
N 7
Magnoliaceae

Gymnospermae (Bennettitales)

Puc. 5. Cxema cucrembl I'. Tanmpa



61 reH

(BCe Genok-
KoaupyroLwme reHboil
xrnoponnactHou [JHK)

ol b BbiCLIME
Nicotiana ﬂ' Byﬂ' OJ-I b H bl e

Amborella I_IpMMMTM BHbIe
S Calycanthus D' ByﬂOn b H bl e

— Zea
100 100 B
o[ = O AHOOO0MNbH
100 — Oryza
Pinus b I e
Psilotum
Marchantia

Goremykin et al., 2004



Pisum
3 re H a Arabidopsis 6 1 re H
(18S rDNA (3ce Geno-
4 Clarkia Kogupylowme reHbl
rbclL, ath) Nicotiana xnoponnactHoi [HK)
e Spinacia
Amborella
100 100
Calycanthus 55 Lotus
Triticum 100 Arabidopsis
100 100
Zea 100 Oenothera
61
Nicotiana
100 Oryza - 06
Pinus —| “~————Spinacia
] ——— Amborella
Psilotum 100l Wioo
Marchantia Calycanthus
Degtjareva et al., 2004 — Zea
100
100
Triticum
12
100 — Oryza

HdepeBbsA OYeHb Pinus

MNOXOXWU ApPYr Ha Psilotum

apyra

Marchantia

Goremykin et al., 2003



[axke ncnonb3ysa AaHHbIE O MNOMHbIX
XNOPOMSacTHbIX FTEHOMax, «BEPHOE» MONOXEeHne
O HOAOSbHbIX HE YaaeTcsi Nony4YnTb 0e3
NPUBNEYEHNs penpe3eHTaTUBHON BbIOOPKU
TaKCOHOB.

[MpenctaBum cebe, YTO BbIMEPNN BCE

O HOAOSbHbIE KPOME 3MaKOB. ..

| Lotus
55
100 Arabidopsis

100 Oenothera

Nicotiana

1| {100

Spinacia

Amborella

100] “H100

Calycanthus

—Zea

7
100 — Oryu

— Triticum

Pinus

Psilotum

Marchantia

Goremykin et al., 2003 Logacheva et al., 2008
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CoOTHOIIICHHE
COBPEMEHHBIX U
BBIMEPIIHX
rpymu
CEMEHHBIX
pacTeHUH

(C.B. Meiien, 1987)
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Caytoniales

I

[Archaeopteris]

Rudall,
Bateman,
2010

."Q
AO

suwradsouw

loyewrods

SANAYC

Elkinsia
[Lyginopteris]
[Medullosal
[Callistophvyton]

Cycas caroB
Zamia -

peltaspeiiy]
(Ginkgo ruHkro

[cordaites]
[Emporial

(Cephalo)taxus
Araucaria ®
Podocarpus
Pinus

~

I9HUnodXx

Ephedra -
Welwitschia
Gnetum

1990.19H]

[glossopterids|
[bennettites]
[Cavtonial

Mmopdonorusa

Amborella~
Drimys
Nvyvmphaea

Iagoj.Laghn

Arabidopsis

AHK




OcHoBaHHOE Ha cpaBHUTENTbHOW Mopdhoriormm unoreHeTn4Yeckoe OpeBO
NOKpPbITOCEMEHHbIX pacTeHun (AJ1. TaxTagxaH, 1987)

LILUDAE

CARYOPHYLLIDAE DILLENIDAE ROSIDAE ASTERIDAE

OTnn4Hoe coBnageHue,
-, , KpOMeE KpOLLEYHOM
o — rpynnbl pacTeHNN

Celastranae

Polygonanae

LAMIIDAE
Caryophyllanae

RANUNCULIDAE

Ranunculanae ALISMATIDAE

TRIURIDIDAE

LILIOPSIDA

HAMAMELIDIDAE

MonekynsipHo-chunoreHeTU4YeCKMe AaHHbIe

\ early-divergent angiosperms /




MAGNOLIOPSIDA

LILIOPSIDA
Dilleniidae Rosidae Asteridae
Caryophyltidae R ettt L 7 Asterales i ¥
i e - Thymelaeales | ':" Linales Polygalales ) Campanulales !
’ Polygonales 3 ¢ (eraniales

: Goodeniales |
Euphorbiales ; ' joodeniales :
: —* Liliidae

Sapindales ! L Poules Restionales \\‘

I
1
|
!
|
. i
Z I
' I
) !
- Rhamnales 4 : Lanu'.alcs ) ™ I /Commelinales .
Elaeagnales Vitales l.’ Boragm:ﬂcs l-jlippuridales‘: | ‘dea]cs
/Promaleq/ : \ Scrophularialés ¢ o Dioscoreales
s/ l
I
!
|
|
I
|
!
1
J

E Plumbaginales

Urticales : '
Caryophyllales T

: \ Malvales 3
ST .. = S S Capparales :
r Begoniales ' Polemoniales Bromehales Smilacales i

X\ | g W

Rosales

1
Primulales Cucurbitales Fabales . A : \ ' ': :
\ ) Dipsacales; | C : s H i g L A '
_______________________ Connarales P ' Convolvulales ' ¢ nglbexalgg s Asparagales |
7 P: 1 Ebenales Salicales Apiales : : ' yperales :
: apaverales Ericales . ? &, Cornales ' Oleales : : :
. Ranunculales \ Tamaricales - ! wolanalés ‘ : aryilidales :
: Paeoniales { Elatinales Niolales Myrtales 5 L a : Liliales :
' Actinidiales : ! Gentianales : : :

Dillcniales Droserales :

Saxifragales

- - T e e  m en e e e e e e e = -
7/ Betulales Myricales | — i T
0 ® Fagales N, gl T T
' . : —
i Casuarinales : .
\ Juglandales : o
E ¢ i . Arales :
H Buxales Triuricidae Pandanales :
: Hamamelidales ; | o O - Jpea . N :
: VLT @G <\ ____________________ . | ;" Alismatales ™ NEEEAE :
: v Aristolochiales | ‘ Arecales: 4
: : Piperales |Nepentales| Raftlesiales | N - S S AR :
i Euconuniales : | ' 3
: : Ncl ales @ oy S f ... T ZErhoorTTeeT i
Trochodendrales ' ; A Ales emnionilcs ) i
: t . I aveales Annonales :
: : ' \ \ $liliciales Nymphaeales | |
' \/ / 1
Hamamelididae . :
: Magnoliales .
Magnoliidae

OcHoBaHHOE Ha cpaBHUTENBHOW MOPdOorMn ounoreHeTUYeCKoe APEBO NOKPbITOCEMEHHbLIX pacTEHUN

A.Jl. TaxtagxaH, 1987 BETOM MNokKa3aHa Bblaensaemasa cendac rpynna



A ‘sandwich effect’: the degree of Ha pasHbIX CTYNEHSAX nepapxm4eckon

iIncongruence between CUCTEMbI CTEMEHb «PEBOIMIOLIMOHHOCTNY
morphology-based systems and VISMERERIN pasiiiing
molecular phylogenies depends on taxon

-ra@Llﬁ)kingdom Embryophyta 0] ¢

e superdivision Tracheophyta 0] ¢

« division Spermatophyta (0] ¢

e subdivision Angiospermae 0],4

» class Dicotyledones almost OK

* subclass Roslidae

« order Fabales

« subfamily Papilionoideae 0],4

« group of tribes ‘Galegoid complex’

« tribe Loteae OK

 genus Lotus almost OK

e subgenus Lotus

« section Lotus

« Lotus corniculatus species group 0],4
« species Lotus corniculatus




Platanus, Nelumbo, Proteaceae




Cucremarmueckrme cnssum Proleales eme me BHomme ACHHI, HO,
OO-BHAMMOMY, 3TOT HOPAAOK CTOHT NOBOIBHO Oaumako K Santalales,

84.0rchidales 90.Poales
75.Asterales 74.Calycerales o1 Lamial
73.Goodeniales ARG LS
38.Salicales 72.Campanulales
70.Scrophulariales 86.Cyperales
e _ 37.Tamaricales 57.Polygalales ;
25.Leitneriales /35.Begoniales 69.80raginales 89.Restionales

45.Thymelaecles| § §4.Frotenles

24 .Juglandales 94 Passiflorales 4 Euphorbidles 63.Flagagrale p5.Juncales 88.Eriocaulales

62.Santal \/Mﬂfpsacales
41.Lbenales Sanialales o
23 Myricales oo o, / 83.Zingiberales /
\ 86.Geranigles - \b6.Gentianales 87.Commelinales
40.Diapensiales ;
; ; 55.Sapindales §1Rhamnales
_ 29.Plumbaginales 53 Hippuridales ap : , 82.Iridales
22.8alanopales J / ; 55.0leales
. 59.Araliales \\60.Celostrales -
) JHET | (pegrtales ' - 94.Pandanales
21.Betulales 8 i 54.Rutales 8t.Bromelinles
20.Fagales N \ 58.Coraale
’ 43.Malvales §1.Connarales
\\ . 92.Cyclant
26.Caryophyllales 49.Podostemales 70 Triuritales
- \ 50.Fabales
- 4§.Saxifragales | 93. Arales
19.Casuarinales 10.Nepenthales [ 78.Potamogetonales
18 Barbeual ; \47.Grossulamales
 Barbeyales ‘ : 46.Rosales 77Hydrocharitales 91. Arecales

17.Urticales 33.Violales 80.Liliales
4. Aristolochiales \

N 32.Theales
16. ucomm[aN : 76.Alismales
LEE TN

15.Homamelidales
13.Eupteleales 14.Didymeloles  8.Ranunculales

12 Cercidiphyllales 6.Nelumbonales 70licwles

11.Trochodendralss

42 Primulales 36.Capparales

3.Papaverales

31.Paeoniales,

2.Laurales

3.Piperales
5.Nymphaeales

Platanaceae

1.Magnoliales

) ) K comameHno, poj
Nelumbo rax mzonampoBaH B cHcTeMe HOKPHTOCeMEHHLIX, a HAJHOPH-
Kok Magnolianae Bce eme CTOAb HETOCTATOTHO u3ydeH, 4To ero guie-

THYEeCKUue CBA3HN MOKa eme He yaaeTcsa YCTAHOBUTH i
GO SRS TOKA ¢ y Th ¢ {OCTATOYHOI Cre- A.Jl.TaxtapgxsH (1966)



npoqwe BbiCLLlUNe

1
10 _E Buxaceae Buxales
0
=

Tetracentron
0 L— Trochodendron

100
100

pO4YMne BbiCcLuune

AByAOJibHbIE

Trochodendraceae |Trochodendrales

|Proteaoeae

Platanaceae Proteales
Nelumbonaceae

8 = Gunnera
6 ﬁT Myrothamnus
i Buxus l
9 Pachysandra
. i 7~ Didymeles
16 Tetracentron
— |oo ;; Trochodendron | Trochodendraceae

83
% Isopogon
4 59 T Lambertia
> 100 = Protea
¢ T Platanus

13 Meliosma

Sabiaceae

3_To “3 Sabia | Sabiaceae

> Nelumbo

Coptis |
Glaucidium
Menispermum
Nandina
Sargentodoxa |
Decaisnea
Circaeaster |

Kingdonia
Papaveraceae

|Ranunculales

Euptelea Eupteleaceae 10
T Pteridophyllum 0
M Argemone
Dicentra Euptelea Eupteleaceae

Ceratophyllum Ceratophyllaceae |Ceratophyllales

Savolainen et al. 2000 Soltis et al. 2011
1 reH: rbclL 17 reHOB
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Puc. 5. Craguu npoucxoxacHusi aHtepuaueB (A) U apxeroHueB (b5) BBICHIMX pacTCHUM
U3 MHOTOKaMEPHbIX FaMETAaHTHMEB TMIIOTETUYECKUX BOJOPOCJIEBBIX IPEAKOB

raMmeTaHrmm ne4YeHovYHMmKa
Corsinia marchantioides,
coyeTarLue NpU3HaKku
aHTepuausa U apxeroHus



; b — B TKaHu ramerodura y Huperzia seldgo u3

Puc. 17. 3apoapiliyd BBICIIWX PACTCHUM:

A — B apxerouuu y Riccia bischoffii n3 Bryomorphae

Hu3umx Tracheophyta; B — B sHOocnepMe y Agerdtum mexicdnum u3 Angiospermae; I — aHTEpUIUIA;

2 — apXxeroHui; 3 — 3apoasill criopodura; 4 — 3HAOCIIEPM



i

Puc. 11. Craguu passutus sBcniopadrus (A—I') y Selaginella kraussidna n JIEITOCIIOPAHTHS
([[— M) Bpicuiux nanopoTHUKoB (Polypodiales):

I — HOXKa criopaHrusi; 2 — cTeHkKa; 3 — apxecnopui; 4 — TaneTym; 5 — TeTpanbl CIIOp
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Puc. 13. OcHOBHbBIE TUIBI TETPAI CIIOP U

A — TeTpasapudeckas; b — mzobunarepayibHasi; B — K
2 — IUCTaJbHBIMA moiioc;, 3 —
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