Martin Lepsi: Taxonomy and variability of selected Sorbus — Ph.D Thesis 2017

First of all I would like to congratulate Martin Lepsi and his team of coworkers on a most impressive
piece of work. Outstanding is not a too big word for it, | think. First of all a most conprehensive and
up-todate revision of the Sorbus complex in the Czech Republic and neighbouring countries, utilizing
a concert of methods not before put to work in this group, and then exemplarily elucidating the
taxonomy and biogeograpy of the matter with several new species described, and earlier mistakes
corrected, disentangling the critical distinctions between closely related taxa where previous

attempts by several workers have been unsuccessful. All in all a most impressive achievement.

In the following a short rationale for my conclusion that | recommend that Martin Lep3i’s thesis is

accepted for defence for the philosophy doctor degree.

The Thesis

The thesis is titeled “Taxonomy and variability of selected Sorbus taxa”. It includes and builds upon a
thorough revision of the genus Sorbus found in the Czech Republic where several workers have
conributed over the years. In the introducton the unique contribution of Martin Lepsi is detailed,
showing his role as a driving force in writing the drafts for most of the papers, and also in
accomplishing many of the tasks involved, including most relevant techniques of traditional
taxonomic work and modern biosystematics. All together seven papers are included, written by
Martin Lepsi with coworkers, in four of these he features as the first author. Papers | -- V are
published in Preslia, paper VI in New Journal of Botany, while paper VIl is still in the manuscript form.
Also ncluded is a comprehensive introduction to the thesis outlining the history of the study of the
genus Sorbus in general and in the study area in particlar, detailing on relevant conservation

measures, and summarizing the aims of the thesis study.

Papers | -V forms the core of the study, giving full details of the genus Sorbus in the Czech Republic,
with special emphasis on the subgeneus Aria. In addition, in Appendix |, a fully updated and revised
treatment in Czech of the the genus for the Czech Flora is presented by Martin and Petr Lepsi. This

appedix is submitted publication.

Paper VI treats new species described from The United Kingdom with Tim Rich as first author, whith
Martin Lepsi participating as a cowriter describing new hybrid taxa and the new subgenus Triparens

within Sorbus. This subgenus, based on the species Sorbus intermedia, is accomodated to include




taxa originated from crosses between species of fhe three subgenera Sorbus, Aria, and Torminaria.
This taxon became relevant for Martin’s studies in the Czech flora, since Sorbus intermedia occurs

here as an introduced species.

Paper VIl gives a detailed overview of the reproductive modes of Sorbus taxa, including sexual and
apomictic plants, based on detailed studies of ploidy levels in cells taken from a large crop of
vegetative cells, pollen, and embryo sacs (including egg cells, embryo, and endosperm) in developing
plant and seed tissues of the taxa encountered in the study. The variability demonstrated in
reproductive pathways give an over-view and insight into the biological background of the the
taxonomic variability and population dynamics of the genus Sorbus far beyond what has been
possible until present. The sexual mode is confirmed as the single operative mode in diploides, where
conspecific pollen from different individuals is effecting fertilization of both egg and endosperm. This
confirming the basal réle of the five diploid species involved, Sorbus aucuparia, S. aria, S.
chamaemespilus, S. domestica, and S. torminalis, in this part of Europe. Pollen is needed for seed set,
also in apomictic plants, by the mechanism of pseudogamy. Production of unreduced pollen is not
confirmed, and apomixis in diploids is ruled out. Polyhaploids are exceedingly rare in triploids /
tetraploids. Unlike all pseudogamic complexes studied so far, the central cell is fertilised by both
sperm cells, producing an unusually high-polyploid endosperm. Some cases of heterofertilization
(sperm from two pollen involved) are also documented, contributing to the same. Triploids are highly
self-sterile, and largely dependent on pollen from other species to set seed. In tetraploids and
pentaploids conspecific pollen is effective in pseudogamy, and also to some degree in fertilization of
the (unreduced) egg cell (facultative apomixis). Diversification in the complex is drived by residual
sexuality in apomicts, generating triploids from diploid-tetraploid crosses, or by comparatively rare
production of By-hybrids from the fertilization of an unreduced egg cell in a triploid or tetraploid

plant. Evolutionary successful lines are stabilized by apomixis and spread by seed.

The work

The quality of the work taken together, and also the contribution made by Martin Lepsi, stands out
as excellent. The taxonomic revision concentrating on the subgenus Aria, is detalied, comprehensive
and is based to a large extent on plant material and data collected by Martin Lepsi himself, together
with his brother and long time coworker, Peter Lep§|’. The drafts for the manuscripts are in most
cases drawn up by Martin; who also has developed and refined the texts until publication, based on
input and comments from his fellow workers, all of whom are, as far as can be seen, appropriately

credited in the introduction to the thesis, and along in the appropriate papers, as well. The papers in




a clear way present and take into account results from methods from the whole spectrum available
in a most impressive way. With the eye-opening study on reproduction and variablilty in the apomict
complex Sorbus, this work will likely be holding a position as a standard to follow in studies on other

parts of the complex.

Some questions for dispute
With this in mind, there still are points to be made and questions to be asked, and some suggestions

as well as corrections to be made.

The title: “Taxonomy and variability of selected Sorbus taxa” does not seem quite to the point, and
especially the phrase “selected Sorbus taxa” may seem to indicate that taxa were chosen at random,
and not by necessety from what emerged to the keen eye of the Student of Natural Evolution in the
area chosen. The basis of the presented work is a revision of the genus Sorbus, and especially the
subgenus Aria, in the Czech Republic and neighbouring countries. Strictly, the results apply within
this area and to this part of the genus Sorbus. With a few exceptions this is also the scope of the
studies presented. Paper VI strays off to Great Britain, but the part Martin Lepsi is credited for
pertains to description of taxa relevant to the description of his Czech material, and the same may be
said of the inclusion of a table of cultivated and alien Sorbus species in Europe in paper Il. The
strength of the thesis lies in the thorough revision of the Czech material. Her also lies the implications
for the taxonomy and variability of the parts of the genus involved, mainly the subgenera Aria,
Torminaria, and Tormaria of Central Europe. The fact that a comprehensive view of the total content
of the genus within this area is scrutinized, gives the thesis a strength of perdicability that defies the

word “selected” in the title, and there is nothing casual about it.

Details on the findings of the work are given in the paragraph “Summary of results and Conclusions”,
which is approved by me here (p. 253-258). Espcially important is the discovery of the so far
unknown version of the pseudogamic mode of apomixis in the genus Sorbus. The discovery builds on
the extremely detailed and comprehensive knowledge of the variability and taxonomy of the genus
obtained by the author through many years of field experience, and also by the exceedingly large

crop of material colleted to be investigated by the Flow Cytometry method.

In the main area studied, Central Europe, the thermophilous species Sorbus torminalis (subgenus
Tormaria) and S. aria (subgenus Aria) have apparently played the lead réle in evolution, resulting in

several new apomict and polyploid species of which many are now described from the Czech Flora,



sorted by Martin in subgenus Torminaria (11 apomict species and two sexual hybris) and Aria (7
apomict species). Many of these species are local endemics of the Czech Republic, but several are
also found in a wider area, and may well have evolved elsewhere. The situation still stands out in
sharp contrast to the subgenus Sorbus of which only the sexual Sorbus aucuparia is found. It has a
strikingly wide spread in the Czech Republic, but still only one rare member of the NW-European
subgenus Soraria is found, Sorbus pauca, in addition to two sexual hybrid taxa. The lack of hybrid
combinations between the subgenera Sorbus and Torminaria is commented upon (on p. 219). What
could be the cause? Does it reflect differences in flowering phenology (S. aucuparia earlier than the
others to flower), or other causes? The S. aria s.str. is rare, seldom encountering S. aucuparia in the
wild, and the subgenus Aria polyploids may be late in flowering or by other causes unfit to form
crosses with S. aucuparia. Still S. aria functions as pollen donor where it co-occurs with S. aucuparia.
In this case the low rate of encounter between the two may explain the lack of evolutionary results?
Finally, the complex hybridogenous group including subg. Aria, S. torminalis and S. aucuparia is
represented by the introduced S. intermedia. This and its backcrosses-with S. aucuparia, must have
evolved elsewhere. So, the results obtained, lead to inquiries into where else did these species
evolve, and what are the main ecological factors gowerning the dynamics in different parts of

Europe?

The dynamics of the evolution within the apomict complex of Sorbus as observed in the Czech
Republic is compared to the situation within other complexes, like Poa, Taraxacum, Crataegus (North
Americain) and others. Several factors may be responsible for the Sorbus populations being relatively

species poor in comparison with other agamic complexes.

Relic locality, relic habitat and species ecology. The apomict species of Sorbus are often referred to
as occuring in “relic localities”, and also it is pointed to differences in life form, Sorbus being rather
long-lived trees, Poa and Taraxacum short lived herbs. Relic locality, relic habitat apparently refers to
(p. 11) habitats such as open (semi-)natural forest and (steep) rocks. Such habitats are very stable (p.
12-13), but are limited in range and quite rare. The preference for such relic localities/habitats may
seem to be in conflict with the species having high competitive ability and living longer compared to
herbaceous perennials. Their greater demands for space coupled with the rarity of suitable habitats
mean that Sorbus populations often consist of a few individuals only. Especially tetraploid species of
the subgenus Aria show a preference for climatically warm regions and inhabit relic habitats such as
cliffs and rocky slopes with steppe vegetation. fheir local abundance closely depends on the

presence and range of these habitats (p. 63). Sorbus species can be used as umbrella or flagship




species in conservation strategies because they mostly inhabit relict or seminatural habitats of high
biological value (p. 20).

The question is: how do you explain the ease with which S. mougeotii (and other spp.?) has invaded
the Sorbus hot spot localities you consider stable, relic, etc. and prossibly housing species having

survived since the Holocene? How old are the endemic apomicts?

Sorbus moravica (s. 57) “is light-demanding endemic of sunny 6r at least partly open habitats such as
cliffs, screes, ravines and steep woody or shrubby slopes of canyons in karst areas. Besides semi-
natural to relic vegetation, also grows in spruce & pine plantations and their clearings.”

Sorbus pontis-satani (s. 62) “has similar ecological demands as the sympatric species, S. moravica. It
is a light-demanding, rupicolous and calcareous species that prefers semi-natural or relic vegetation
on cliffs or their close surroundings, but rarely grows in open Picea abies plantations or man-made
clearings. It was mostly recorded on south-facing and west-facing slopes.”

Sorbus collina (p. 70) “prefers open or semi-open habitats such as cliffs, screes, steppes, rocky
slopes, woodland and shrubby fringes, open woodlands and their gaps or clearings. It is recorded in a
wide range of different types of vegetation in open mesophilous to thermophilous broadleaved and
coniferous forests and shrubs, including contact or transitional vegetation in non-forest
communities. It favours natural (often relic) or semi-natural habitats, but also grows in pine and
spruce plantations.”

Sorbus mougeotii (p. 87, 88) “In Europe, several other species of Sorbus that were planted escaped
and became established in (semi-)natural, often relict (rocky) vegetation, which when combined with
poor knowledge of taxonomy of the planted species, may give an impression of a natural origin for
an escaped population and lead to serious taxonomic misinterpretations.” “Sorbus species escape
from cultivation quite easily and inhabit (semi-)natural, often relict rocky vegetation.”

Sorbus eximia (p. 117) “occurs in open (woody margins of dry grasslands) and (semi)shaded habitats
(forests) on base-rich soils on limestone. In forests, it usually grows in the understorey. It is recorded
on slopes of all aspects.” “A majority of individuals occur in semi-natural forests or grasslands with a
high abundance of relic species, but it is also found in man-made habitats such as plantations of
Pinus nigra, long-abandoned quarries (in Sesleria grassland — Diantholumnitzeri-Seslerion) or at sites
of prehistoric settlements (in species-poor dry grasslands — Festucion valesiacae). The species grows
sympatrically with S. aria s.l., S. danubialis and S. torminalis.”

Sorbus pauca (p. 147, 151) “occurs on Bezdéz and Maly Bezdéz hills near the town of Doksy in
northern Bohemia.” “The population on Bezdéz hill occurs on a large rock with relict vegetation.”
“Relatively stable conditions, however, may have persisted on the rocks of the Bezdéz hills and some

other volcanic hills in the region. Our hypothesis that the rocks were not forested throughout the




Holocene is supported by the local occurrence of presumably relict species such as Allium strictum,
Arctostaphylos uva-ursi, Aster alpinus, Calamagrostis varia, Dianthus gratianopolitanus, Festuca
pallens and Hieracium schmidtii. These species are unable to spread either under a forest canopy or
in open habitats of a cultural landscape, and their survival is dependent on harsh conditions on open

rocks.”

An additional internal factor drawn to attention is the relatively high incidence of obligate apomixis
within Sorbus, where other systems are more flexible with facultative apomixis and more rapidly
gives rise to multipple (tens of) apomict microspecies and clones within populations. On the other
hand Sorbus spp. are psudogamous and require pollination for apomict seed set. Now, since insect
pollinators hardly see any diffenrence between species, and pollinate indiscriminately, the one
available at one time, the relative low number of individuals and also low number of species
represented in relic localities, may favour the exchange of pollen between separate species, and thus
give an increased chance of lukcy strike crosses forming new apomict clone combinations. This seems
to have been the situation in many places in Norway, and is still going on. True in the Czech republic

as well?

The situation in detail given for each species may indicate a potential for outbursts of Sorbus species
from relic habitats into more dynamic situations, like forest clearings, successions, and regeneration
of shrubs in abandoned farm systems like grazed meadows etc. This is typical in Norway, where local
endemic apomicts take part on equal terms with other, more widespread species. True in the Czech

Republic as well?

A factor correlated with the affinity of apomict species for relic localities may be connected to seed
dispersal by birds. In Norway this is typical, the apomict Sorbus seem to favour places warm in late
autumn, that is localities with steep rocky soil facing south-west, and with a forest edge character.
Here birds, especially Turdus spp. seek their places for night rest, and also preferably leave their
droppings. The phenomenon is quite striking, and obvious along the fjords of Norway, where rare
endemics and apomict polyploid colonies of Sorbus are confined to the northern shores, and lack on

the southern (north-facing) sides. Similar situations may exist in the Czech Republic.

A few minor amendments suggested
p. 20: The first sentence may be altered to read: “The aim of paper Il is a taxonomi revision of S.
eximia (a Czech Republic endemic hybridogenous taxon alledgedly known for apomixis at the diploid

level),...”




p. 170: The names of the two subgenera Torminaria (containing Sorbus torminalis) and Tormaria,
containing hybridogenous species evolved by crosses of subgenus Aria and S. torminalis, have been

swapped! Elsewhere, like in the flora treatment in Czech, the names are correct.

In several places the articles “a” / “an” and “the” are missing.

Bergen, April 6 2017
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Posudek doktorské prace Martina Lepsiho ,, Taxonomy and variability of selected Sorbus taxa“

Doktorska prace Martina LepSiho se zabyva skupinou dFevin, jejichZ taxonomie se zdala jesté

v nedavné dobé byt v Ceské republice dobie poznana. Dlouha Iéta se jefabtim vénoval dr. Kovanda,
ktery jesté v pribéhu 90. let minulého stoleti nékolik druhl popsal. Vysledky skupiny botaniki
soustfedénych okolo Martina Lepsiho vSak ukazaly, Ze ani nebylo nutné zapojit ty nejmodernéjsi
techniky, aby se stupen poznani podstatné zménil. Predlozena prace je souborem dilCich studii,
jejichZ vysledkem jsou pak syntézy: zpracované rozsifeni jednotlivych jefdbi v CR a zcela nové
zpracovani rodu pro zavéreény dil Kvéteny CR.

Doktorska prace se skldda ze Sesti origindlnich ¢lank( vénovanych ¢eskym jerabim, jeden ¢lanek se
tykd anglickych druh(. Soucasti je i velmi kvalitni Uvod (Introduction), ktery praci za¢lefiuje do rémce
soucasného poznéni rodu Sorbus, a Shrnuti hlavnich zavér( prace. Jako Appendix je uvedeno nové
zpracovani rodu pro Kvétenu Ceské republiky, které bude uvedeno v 9. zavére¢ném dilu.

Ze Sesti ¢lankd vénovanych nasim jefdabim je pét zaméreno taxonomicky, posledni ¢lanek se tyka
poznani reprodukéni variability vSech ¢eskych jefabl (+ dvou anglickych). V ¢lancich nejsou pouze
popsany nové druhy jefabl, ale dva dfive popsané jsou ,zruseny”: jeden z nich (udanlivy endemit S.
quernea) byl identifikovan s francouzskym druhem Sorbus mougeottii, u druhého (S. hardeggensis)
bylo zjisténo, Ze nejde o apomikticky druh, ale o soubor jedincti recentnich hybrid(. U nékterych
dalsich druh@ byly opraveny tdaje o chromozomovych poctech ¢i reprodukénim mechanismu. Za
nejvyznacnéjsi sdéleni je nutno povazovat zjisténi, Zze S. eximia, ktery byl uvddén jako diploidni
apomikt, a toto zjiSténi se dostalo do vSech vyznacnych praci o apomiktech, neni diploid. Celkova
bilance poznavéni rodu Sorbus je Gctyhodna: deset novych jefabii bylo z CR nové popséano, u EtyF
dalsich bylo zji§téno, Ze byly $patné uréeny; naopak, jeden hybrid byl nové nalezen v CR stejné jako tfi
cizi druhy sazené a zplafujici na nasem uzemi.

V ¢lanku z Anglie se Martin Lepsi podilel na popsani dvou hybridi a jednoho podrodu (Sorbus subg.
Triparens).

Za velmi vyznamné povazuji dva ¢lanky. V prvnim z nich je provedena revize okruhu Sorbus aria

v Ceské republice, kde je velmi podstatné zmé&nén néhled na tuto skupinu, je provedena cela fada
oprav a jsou popsany nové taxony. Materidl, ktery byl v této studii vyuZit, nepochazel pouze z Ceské
republiky, ale téZ z vychodni Francie, Némecka, Rakouska a Madarska. Tim vysledky maji mnohem
vétsi vyznam, nez kdyby byly zaloZzeny na materidlu z mnohem mensiho Gzemi.

Sedmy ¢lanek se zabyval variabilitou reprodukénich systéma nejen viech zdstupct rodu od nas, ale
zahrnuty byly i pentaploidni druhy z Anglie. Stejné jako u dalich rodl (Pilosella, Rubus, Potentilla) se
ukazalo, Ze i u rodu Sorbus neni potomstvo apomiktd jednotné. Na rozdil od vyse uvedenych rodi je
véak evidentni, Ze se vznikajici typy v pfirodé uplatriuji jen velmi vzacné; je to dano zejména nizsi
pravdépodobnosti Uspésného uchyceni. Jde v podstaté o nerealizovany potencial uritych genotypd.
K tomu se vztahuje ma prvni otézka: nezkousel uz nékdo, jaka je variabilita potomstva vzniklého po
vykli¢eni, zda je vée ¢i jen ¢ast z aberantniho potomstva eliminovéno?

Vzhledem k tomu, Ze aposporicka apomixe je u rodu Sorbus pseudogamie, bylo mozno téz zkoumat
jaké ploidie mély dérci pylu. Zde se uplatnil populaéni pfistup, k bezpe¢né interpretaci ziskanych dat




bylo tfeba znat slozeni celé populace. V tom mél autor disertace nespornou vyhodu, protoze jefaby
vyborné pozndva i v pfirodé. Za sebe musim poznamenat, Ze stejné jako v rodu Pilosella bylo
nalezeno nékolik pfipadll vzniku semen, které je velmi obtizné vysvétlit.

V rodu Sorbus je v soucasnosti pfijimano takové pojeti mikrospecii, Ze jsou v podstaté
reprezentovany jednotlivymi klony vzniklymi na vétSinou na rGznych lokalitach, ale ze stejnych
rodicl. Je to opét ovlivnéno i vzacnosti vzniku a uchyceni takovych klontd. Kdybychom pfijali obdobné
pojeti u rodu Pilosella, $lo by i na Gzemi republiky minimalné o stovky novych druhd. Nemysli si autor,
Ze uZ by stalo za to, zacit rozliSovat celé skupiny mikrospecii, které maji stejny plvod? Vim, Ze je to
nékdy velmi obtiZné stanovit, zejména u blizce pfibuznych taxond ze skupiny S. aria.

Autorovi se podafilo v nékterych uzemich odhalit i klony, reprezentované jednim individuem. Tento
klon mdze byt béhem doby namnoZen po zaniknuti jedince (matefské ramety) produkci dcefinych
jedincl (ramet) z kofenovych vymladkd. Nemohlo k tomuto jevu dojit na nékterych lokalitach i u jiz
rozeznavanych a akceptovanych taxonl reprezentovanych omezenym poctem jedincl?

V tomto pripadé zcela nesporné pomohou i vysledky ¢lanku, které ukazuji, jak je vyznamna zbytkova
sexualita. Oba pentaploidni taxony se od sebe vyrazné lisi: u rodu Pilosella se vtomto sméru velmi
lisily jednotlivé klony se stejnym plvodem. Zde je vidét rozdilné pojeti taxon( v obou rodech, u
jerabu by byly rtzné klony evidentné chapany jako odlisné druhy.

Jesté jeden drobny dotaz: v Introduction na str. 7 je uvedeno schema rodu s podrody (i hybridniho
plvodu). Pro¢ tam autor nepouzil podrod Triparens (jim popsany)?

Je evidentni, Ze Martin Lepsi ma vysoky cit pro variabilitu rostlin v pfirodé; pozorovani viak
nepromita do mechanistického popisovani novych typ(, ale dovede velmi dobfe analyzovat pfiiny
variability a pomoci riznych metod otestovat identitu jim rozliSenych typl. V tom vidim hlavni
prednost hodnocené disertace.

Disertacni prace Martina Lep3iho zcela nepochybné spliiuje pozadavky na podobné prace kladené (de
facto je podstatné prevysuje). Z tohoto divodu doporucuji préci jako podklad k udéleni pfislusného
titulu.

Prihonice 5.4. 2017 Prof. RNDr. Frantisek Krahulec, CSc.
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Oponentsky posudok na PhD pracu Martina Lepsiho:
Taxonomy and variability of selected Sorbus taxa

Predkladané dizertacna praca si kladie za ciel' prehodnotit’ taxonomicki bohatost’ tohoto diploidno-
polyploidného, sexualne-apomiktického rodu v Cesku a to za pouZitia irokej $kaly
metodologickych pristupov po¢nic podrobnym morfologickym Stidiom podporenym
kvantitativnym pristupom vo forme mnohorozmernych Statistickych metéd, podrobnym $tidiom
rozirenia taxénov, Stidiom variability ploidie a spésobu rozmnoZovania aZ po analyzu
premenlivosti genetickych znakov.

Praca obsahuje celkovo 7 rukopisov, z ktorych 6 bolo publikovanych. KedZe sa zaobera zvicsa
lokalnou diverzitou, je pochopitel'né, Ze sa Preslia stala takmer vylu¢ne domovskym ¢asopisom
uchédzaca. Vel'mi podstatny je vSak aj fakt, Ze autor k praci zaradil d’alsi rozsiahly rukopis vo forme
Appendixu, ktory je vzh'adom na rieSent tému klIticovy a ktory vlastne predstavuje zaviSenie
autorovho usilia o taxonomicki reviziu rodu na tizemi CR. Jedné sa o monografické spracovanie
rodu Sorbus pre Dodatky ku Kvétene CR.

Vzhladom k celkovému ubytku dizertaénych prac zameranych na taxonomicku problematiku, ktoré
Stidii, je nutné ocenit’ fakt, Ze sa autor vobec pustil do takejto naro¢nej témy a navyse ju dotiahol do
uspesného konca. Kriticku taxonomicko-chorologickd, ale aj karyologicka reviziu rodu Sorbus
povazujem za najvatsi prinos prace z hl'adiska hodnotenia diverzity a pripadnych ochranérskych
opatreni. Vysledkom je aktualny prehl'ad druhov s roz$irenim, ktory obsahuje o.i. aj niekol’ko
novych, zvécsa stenoendemickych taxénov, ale aj opis nového podrodu, ¢i synonymizéaciu
novoopisaného taxénu s taxénom pestovanym a splanievajticim. Takato prepotrebna orientacia v
taxonomickej diverzite sa dala dosiahnut’ jedine vel'mi detailnym Stiidiom zaloZenym na pocetnych
vlastnych zberoch ale aj kritickej revizii herbarovych dokladov a s pouZitim vy3sie zmienenych
metodologickych postupov. Taxonomicka revizia sa nasledne stala odrazovym mostikom k prvému
kvantitativnemu zhodnoteniu reproduk¢énych spésobov v rode vobec, ktorého vysledky su zahrunuté
v poslednej, zatial’ nepublikovanej $tidii. Tito pracu povaZujem za zasadni z hl'adiska evolu¢ného,
nakol'ko pomaha pochopit’ nielen vSeobecné mechanizmy hybridizécie a polyploidizacie v rode, ale
objasfiuje aj procesy na lokalnej drovni.

Na zaklade vy3sie uvedeného sa domnievam, Ze predloZena dizertacna praca Martina Lepsiho spiiia
vSetky obsahové aj formdlne kritéria PhD préce, je vysokej vedeckej kvality a preto ju jednoznacne
odporti¢am k obhajobe.

/
VT M)y
V Prahe, 10. aprila 2017 Patrik Mraz

fity )

K praci mam nasledujice poznamky (1-2) a otazky (3-7):

1. V tivodnej kapitole chybaji na viacerych miestach odkazy na literatiru, ktoré by odkazovali /
podporovali uvedené tvrdenia (napr. str. 14, 15, 19).

2. U viacerych tax6nov boli vybrané epitypy, ktoré st uloZené len v jedinom regionalnom herbari
(Mtizeum Ceské Bud&jovice). Odportical by som, aby sa v budiicich pripadoch epitypifikécii,
zaloZenych na autorovych zberoch pripravili duplikaty, tj. isoepitypy, ktoré by boli rozoslané do



.....

napr. v pripade diploidnej Sorbus aria L., ktora je navySe kl'i¢ova z hl'adiska tvorby novych druhov
v rode.

3. Autor v ivodnej kapitole uvéadza, Ze vacSina apomiktickych druhov st stenoendemity vel'mi
malych tzemi. Vedel by autor vysvetlit, aké faktory mézZu stat’ za pomerne vel’kym areadlom dvoch
apomiktickych taxénov a to Sorbus danubialis a S. collina, jako aj fakt, Ze ich arealy tychto druhov
zasahuju aj do uzemi, kde diploidny druh S. aria s.str. nerastie?

4. Sorbus collina rastie okrem Bavorska aj v strednych a SZ Cechéch, ale aj v dolnom Rakiisku a Z
Mad'arsku. Ako si autor vysvetl'uje absenciu tohoto druhu na J Morave, ktora je inak mimoriadne
bohaté na apomiktické druhy?

5. Polyploidné apomikty st zname len z podrodu Aria a z hybridogénnych podrodov, ktorych
zéstupcovia vznikli z kriZeni, kde jednym z rodi¢ov bol nejakych taxén z podrodu Aria. Cim si
autor vysvetl'uje takiito Specifickost’ podrodu Aria resp. neschopnot’ zastupcov ostatnych podrodov
tvorit’ polyploidné apomikty?

6. Vie sa nieCo o smere hybridizdcii, v ktorych vznikaji apomiktické taxény? Napriklad to, Ci
materskym taxénom je vZdy nejaky zastupca podrodu Aria?

.....

medzidruhovou hybridizaciou lokalnych poulacii. Existuje molekularny dokaz / dokazy o lokalnej
proveniencii tychto apomiktov v CR?

8. Na zaklade porovnania situ4cie v CR a krajin, ktoré majt resp. pracujui na taxonomickej revizii
rodu (napr. Vel'ka Britdnia, Mad’arsko, Nemecko, Norsko), je mozZné urobit’ nejaké zhodnotenie
pripadnych trendov / faktorov, ktoré by mohli vysvetlit’ pripadné rozdiely v diverzite medzi tymyto
Uizemiami?

9. Je mozZné podobnym spdsobom zanalyzovat’ diverzitu rodu na tizemi CR a jej pripadné priciny?




