Posudek na dizertac¢ni praci E. PadySakové: Role of sunbirds in Afromontane
pollination systems

Predlozena dizertace se zabyva vybranymi aspekty polina¢ni biologie v horském prostiredi
zapadni Afriky. Sjednocujicimi tématy prace jsou vybér kvétii opylovadi a jeho determinanty;
struktura polina¢nich vztahii v druhové bohatém tropickém prostiedi ; a dile kompetice mezi
opylovadi a jeji ekologické, etologické a evolutni souvislosti.

Celkové se mi tematicky prace libi. Jako jeji hlavni pozitivni rysy bych vyzdvihl:

- ziskani novych adajii v z malo znameho prostiedi horskych biotopti subsaharské Afriky

- vhodné vyuziti popisnych i experimentalnich pristupi, které autoriim umoznilo ziskat nékteré
prioritni poznatky o polinalni biologii z této oblasti

Prace jako celek plisobi dobfe, testuje zajimavé hypotézy a pfispiva tak k naSemu porozuméni
ekologii a evoluci mutualistickych vztahl mezi rostlinami a opylovaci v tropech.

PredloZenou dizertacni praci proto povaZuji za zdafilé dilo opraviiujici autorku k ziskani nejvy$si
védecke hodnosti {(PhD} a s radosti ji doporufuji k ispésné obhajobé.

Nakonec bych uvedl nékolik postfehi k zamysleni. Soustfedil jsem se zejména na Kapitoly &, 1, [V,

V a VI, kde je tviiréi prispévek studentky jako povétSinou prvni autorky neoddiskutovatelny (coz
ziejmé tak upiné neplati o Kapitolach I a III}.

Kapitola I:

Uvod dizerta¢ni prace je vidy o$emetnd zilezitost, nebot nenf jasné, jak ma vypadat a pozadavky
na néj se lif mezi fakultami. Pfedstavoval bych si v3ak, Ze tento ivod splni dva cile: 1) predstavi
problematiku dizertan{ prace v §ir$im kontextu (to splnéno bylo), a 2) popiZe, pro¢ bylo tfeba
udélat praveé ten vyzkum, ktery byl proveden béhem PhD studia, shrne co bylo podniknuto k
zaplnéni mezer a jaky maijf ziskané vysledky dopad na dalsi sméfovani oboru (tytoe cile podle mne
splnény nebyly). Cile dizertace zde nevyplyvaji z tohoto tivodnihe textu. Misto tohe je jen strucné
uvedeno (str. 13), Ze horské tropické oblasti jsou malo probadany - a to bez citaci a pofadnych
dikazd.

Pirece jen stru¢né ke Kapitolam Il a IlI:

Obé prace se mné libi, Prvni prace je pékna studie selektivity potravnich zdroji u 3 druhil
strdimilii. Je zaloZena na dostateéném vzorku a dobré metodice. Druha se mné libi kombinaci
atraktivnfho tématu, experimentalniho piistupu a velmi zajimavé hypotézy o diverzifikaci

"y

strdimilli a netykavek v rovnikové Africe. Té8im se na test této hypotézy!

Kapitola IV:

P&kna prace - rozdil mezi frekvenci navitév kvétii riiznymi organismy a jejich skute¢nou roli na
kvétech je nasnadé, ale asi se moc nezkouma z divodu pracnosti. O to lepsi je, Ze to autofi udélali
v neprobadané oblasti Afrotropil.

Uvadi se, ze efektivni opylova¢i souhlasi s polina¢nim syndromem této rostliny (ktery odpovida
veele r. Xvlocopa). Ale A. mellifera je také viela, coZ se vysvétluje tim, Ze je tfeba jesté rozliSovat

syndrom malych a velkych v&el. Nejsem si jisty, kam tento hon za syndromy milZe vést. Nicméné
mne napadd, zda ve studované oblasti neni A. mellifera recentné a je tam tedy cizorody prvek,



ktery nezasahl do evoluce vzhledu kvétii u sledované rostliny. Obecna otazka: nakolik vlastné
ovliviiuji studie polina¢ni biologie recentni zmény krajiny, které musi byt hodné markantni prave
v horéch tropické Afriky - mysleno v kontextu identifikace polina¢nich siti a selekénich faktorii na
vzhled kvéti?

Kapitola V:

Viely byly vice odhanény strdimily na ploSkach s vice kvéty (Tab 1). V diskusi se tvrdi, Ze neni
jasné, zda to neni vyskytem vice ptaki i véel na téchto ploskach - pro¢ ale nebyly navitévy
pocitany (béhem pozorovani 10 x 2 hod)?

Kapitola VI:

1 - Clanek je zamé&Fen na energetické souvislosti kompetice mezi strdimilem a véelou. PFitom
energetika se zde prakticky nefe$i. Pro vypocty GZivnosti kvétid pro ptdka a véelu jsou pouzity
udaje o metabolismu od jinych druht, navic jde 0 BMR a ne FMR (skute¢ny field metabolic rate) a
neni liplné jasné, jak byl vypodet provadén (pfili§ struénd metodika). Celkové se mi zdajf tyto
energetické vypotty zavadéjicf - rozdil v metabolismu mezi endotermnim ptakem a ektotermni
véelou je propastny (tudiZ neti‘eba nic poéitat). Navic energetické vypocty (viz Fig. 4) vypadaji
mnohem pfesnéji nez ve skute¢nosti jsou a vytvareji faleSny dojem kvantifikace néteho, co ani
nebylo méfeno.

2 - V cilech na konci ivodu je zminéna kvantifikace agresivnfho chovani strdimila v(i¢i veele, coz
vsak potom neni zminéno ani v metodach ani ve vysledcich (jen v diskuzi}.

3 - Hodné se odvozuje ze zjisté€ného rozdilu mezi poétem kvétd navstivenych strdimilem a véelou
(viz Fig. 1a, 2). Zde vidim dvé& moZné komplikace:

i) neni jasné, zda je rozdil dan tim, Ze strdimil navitivi na kaZzdé rostliné propor¢né vice kvéti
nebo tim, Ze preferenéné navitévuje rostliny s vice kvéty (viz Fig. 2). Pokud by $lo o proporci,
jednalo by se o binomicka data a ne o poéty (jak je uvedeno v metodach a poéitano s log
transformaci). Tento problém by $el otestovat parovym testem - srovnat pocty kvéth
navitivenych strdimilem vs véelou na téZze rostliné (tj. se stejnym poctem otevirenych kvétd),
piipadné pracovat s proporcemi a ne pocty kvéta.

ii) Neni jasné, jaké bylo okoli vybranych 19 trsi studijni rostliny co se tyka nabidky nektaru jak
stejného tak jinych druhi rostlin. Pokud by byla korelace mezi hustotou rostlin a poétem kvéti
na kazdé z nich (napf. dano kvalitou prostiedi} a strdimil vs véela by odpovidali cdli3né na
denzitu zdrojh, mohla by byt korelace (a v kontextu ¢élanku rozdil ve sklonu regr. pfimek) v Fig. 2
nepiima. Tento problém by se dal jednoduse vyFeit tim, Ze by se v metodach néjak kvantitativné
popsalo okoli studijnich trsh rostlin.

4 - Dost se diskutuje pokles aktivity strdimila pfes poledne (12-13h). Ve Fig. 3 v8ak nejsou v grafu
chybové dsecky a ten pokies tak nenf mozné zhodnotit (na mne plisobi dost nepiresvédcivé).

V Olomouci, 22.10.2014
Vladimir Remes
Katedra zoologie a ornitologické laborator PH UP Olomouc
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Review of the Ph.D. thesis by Eli$ka Pady$akova entitled “Role of sunbirds in Afromontane
pollination systems*

The thesis of Eliska PadySakova consists of a general introduction, four papers published in
international journals, one manuscript and a short summary of the results. The applicant 1s the first
author of one published paper and the unpublished manuscript.

The thesis is well organized, easy to read and objectives are clearly stated. The amount of typing
errors and grammar problems is low apart from the unpublished manuscript, which has to be
improved in many aspects.

Introduction (Chapter I) summarizes principal aspects of interactions between plant and pollinators.
Although it is written well and has appropriate structure, most information is generally known. I
miss better connection between the general introduction and individual objectives of the thesis. This
part could also provide more detailed information on the study site and species, ¢.g., more
information on the region, ecosystem characteristics, ecology of the principal study species, perhaps
even on human impact in the area. Such information does not fit into papers but introduces better
local conditions to the reader. I would appreciate if the applicant includes that briefly in her
presentation.

First two papers (Chapter II: Food selection by avian floral visitors: an important aspects of plant-
visitor interactions in West Africa; Chapter I1I: Hovering sunbirds in the Old World: occasional
behavior or evolutionary trend?) explore the degree of morphological and ecological specialization
of sunbirds as pollinators. The studies compare multiple plant and sunbird species and demonstrate
the complexity of the interactions.

Last three papers (Chapter IV — VI) explore various aspects of the pollination system of Hypoestes
aristata, which is visited by both insects and sunbirds. This part of the thesis focuses on the impact
of individual visitors on reproductive success of the plant (Chapter IV: Generalization versus
specialization in pollination systems: visitors, thieves, and pollinators of Hypoestes aristata) and
competitive relationships between sunbirds and insects (Chapter V: Interference competition
between sunbirds and carpenter bees for the nectar of Hypoestes aristata; Chapter VI: Asymetric
competition for nectar between large nectar thief and small pollinator: an energetic point of view).
The studies are not solely descriptive but they also provide nice tests of general hypotheses
(especially chapter IV). They appear to be the core part of the independent work of the applicant
and clearly demonstrate that she can work scientifically starting from data collection and ending
with a paper writing.

Finally, there is a short summary (Chapter VII) that frames the work and provides interconnections
among the individual studies.

The thesis of Eliska Pady%akova provides novel information on evolutionary and ecological aspects
of the relationships between sunbirds and their host plants. It also provides stimulating contribution
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to the never ending discussion on generalization and specialization in plant-pollinator interactions.
The form and the content of the thesis are very good. I enjoyed reading it and I believe the applicant
fully qualifies for obtaining the Ph.D. degree.

Specific questions:

1) Chapter I1I and IV demonstrate that the sunbird Cinnyris reichenowi is a nectar thief on
Hypoestes aristata and an ineffective pollinator and a thief of Impatiens sakeriana. In both
cases there is a low phenotypic matching between the bird and the flowers. Is there a plant
species (or can we expect that there is one) that is better adapted to pollination by this
sunbird?

2) In Chapter IV, variability in reproductive success that is explained by individual pollinator
groups is quite low. What are the other potential factors explaining differences in seed
production?

3) In Chapter IV, Apis mellifera decreased the reproductive success of Hypoestes aristata
contrary to the sunbird Cinnyris reichenowi. What mechanisms could be employed? Why
did the sunbird species have no effect on the reproductive success while 4. mellifera did?

4) In Chapter V1, I did not understand how you estimated how much nectar was available at
different time of the day. Did you measure visited flowers or flowers bagged for the whole
time?

5) In Chapter VI, description of the statistical analyses is not sufficient. Please, define the
dependent and independent variables in your presentation.

6) In Chapter VI, you suggested that flowers of Hypoestes aristata produce more nectar to
attract the nectar thieves. The thieves force the main pollinator, carpenter bees, to fly further
by depleting nectar sources and aggressive behavior (Chapter V). However, according to
your data, bird visits are much rarer than visits of carpenter bees (Chapter IV, Fig. 2;
Chapter VI, Fig. 1) and occur mostly in larger patches. Can they really exert that much
selective pressure? Is it not more efficient for the plant to reduce the amount of nectar,
which exclude the sunbirds and make the carpenter bees fly further? What about selective
pressure against Apis mellifera, which has, contrary to the sunbird, negative effect on the
reproductive success?

7} Regarding Chapter VI, can you propose a design on data collection, which demonstrate that
sunbirds force carpenter bees to fly further and that it matters to the plant?

(artr, Ml )

Mgr. Blanka Vlasakovéa, Ph.D.
Department of Population Ecology
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