Review of the master degree thesis entitled ,,Germination Ecology in Orchids*

submitted by Tamara Malinova, Bc., Faculty of Science, University of South Bohemia,
Ceské Bud&jovice, Czech Republic.
(under supervision by Dr. J. Jersakova and Prof. M.-A. Selosse)

The reviewed study, being focused on initial life stages of Epipactis spp. plants,
represents excellent insight into the very early phases of protocorm development and
colonization by mycorrhizal as well as saprotrophic and possibly pathogenic fungi. The
author had to accumulate, read and understand considerable volume of the literature, which is
obvious from both main parts of the thesis.

The first part is a manuscript, probably prepared for publication, the second is a reprint
of the article already published in the New Phytologist. Such an excellent output is very
uncommon as a part of the master thesis. Since the second part, as being published in
prestigious international journal, leaves almost no room for criticism, I only can present
comments to it and rather concentrate my effort to the first part.

The first part summarizes the results of extensive outdoor observations on factors
affecting germination of tiny orchid seeds. This work relies upon to analysis of DNA
extracted from roots and protocorms and identification of fungal species/taxa colonizing these
structures is performed using sequencing and comparing the data with existing sequences of
determined fungi. This is modern and advanced approach.

One point in the description of storage of plant material is strange. It is stated (part I, pg.
8) that: ,.Both the mycorrhizal seedlings and root pieces were stored for transportation
reasons in 55% ethanol up to 3 weeks, before recovering them for molecular analyses.”. |
would be precautious in using this method of sample storage since ethanol precipitates
various components of cytoplasm, often forming insoluble particles which may trap DNA and
prevent its successful extraction. Moreover, some undesirable specificity may be introduced
into the extraction procedure when ethanol is used as storage protectant, favorizing extraction
from some organisms. I would prefer storage of intact samples at -20 °C.

As one can learn from the title of the Part I, the ambition of this work was to observe a
coherence between adult orchid plants habitat preferences and habitat soil conditions
necessary for seed germination as well as protocorm development. There are many soil
parameters which can affect seed germination and the presence of suitable symbiotic fungi
may be very important one as it is suggested by some authors cited in the thesis - various
components of soil microflora can trigger the germination but only some of them support
protocorm development.

Unfortunately, this crucial hypothesis could not be verified at the studied localities since
the groups (of seed pakets) were placed randomly within a study site, but always near an
adult Epipactis plant* (Part I, pg. 5), leaving habitat space distant from orchid plants out of
the scope of interest. If the seeds would be germinated also in spaces not colonized by orchid
plants, the effects of habitat character could be partially separated from the effects of orchid
mycobionts. In the light of the presented results (association of Epipactis species with
particular tree species dominating the habitat, Fig. 2A), this approach could be very
interesting.

In general, the results of the study are correctly presented and discussed.

The author is trying to avoid the use of the term “orchideoid mycorrhizal symbiosis™ as
specific mode of coexistence of fungi and orchidaceous plants. Why? This term is well



defined and supported by morphology and physiology of the association. Many fungal taxa
detected by the author may be orchideoid mycorrhizal fungi.

Even though it is not expressed explicitly, the work tends to break persistent
mycological dogma which dictates basidiomycota as the only group of fungi forming
orchideoid mycorrhizal symbiosis. This might be mentioned in Discussion. As seen in Table
4, ascomycota belonging mainly to ectomycorrhizal genera Tuber and Genea are frequently
detected in protocorms and adult plants. The presence of Tuber and Genea spp. in very small
protocorms strongly supports their orchideoid mycorrhizal status. However, the mycorrhizal
status of these fungi in orchideoid mycorrhizal symbiosis must be verified in an inoculation
experiment at best. Until their ability to form the structures typical for orchideoid mycorrhizal
symbiosis (hyphal pelotons with characteristic senescence cycle) is not confirmed, they have
to be taken as “putative”symbionts. This my attitude is reasoned by the ability of e. g. Tuber
spp. to colonize the roots of non-host plants and act as parasites.

I cannot agree with the statement “... sampling of 50 clones, which is supposed to be
su{f‘ icient for detection of complete fungal specrrum in environmental soil samples ...” (pg. 18,

paragraph, 2" sentence), which is really far from the reality. The sampling intensity,
necessary to cover e. g. 90% of ectomycorrhizal fungal species present at a locality always
depends on the degree of dominance in the community and may reach several thousands of
detections.

Figure 2A (pg. 11) presents ordination plot of the linear discriminant analysis. This
method is not mentioned in Materials and Methods.

Table 4 (pg. 15) does not contain the data from the site P2. Why?

The second part of the thesis summarizes the ecological consequences of orchid seed
dispersal, the role of fungal symbionts being mentioned as one of the factors constituting
“safe sites” for orchid recruitment. It has been published as a “commentary” in the “Forum”
section of the New Phytologist and represents a short review of the literature. This article is
compatible with the first part of the thesis.

In conclusion, I found the submitted master degree thesis as very interesting and
innovative, confirming the scientific capabilities of the author. I can propose to classify it as
excellent (klasifika¢ni stupen vyborng¢).
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Oponentsky posudek na magisterskou praci

Tamara Malinova

Germination ecology in orchids

Magisterska prace Tamary Malinové je psana ve (velmi dobré) angli¢ting a sklada se ze dvou
¢asti. Prvni ¢ast je klasicky, do tisku pfipraveny ¢lanek. druha ¢ast je jiz publikovany ¢lanek
z Casopisu New Phytologist, kde prvnim autorem je Skolitelka, druhym Tamara Malinova.

Prace ma vysokou uroven. Sama publikace v prestiznim New Phytologist je toho dikazem.,
ale i o prvnim ¢lanku (ktery je jadrem magisterské prace) predpokladam, ze bude piijat do
tisku ve velmi slusném Casopise, predpokladam, ze autofi planuji nabidnout ¢lanek také do
New Phytologist (je to tak?). Prace ma vysokou formalni aroven, je psana dobrym jazykem a
velmi srozumiteln€, mua dobrou formalni troven, véetné spravné citované literatury.

Prvni ¢ast je jadrem celé prace, a prezentuje vysledky velmi zajimavého experimentu,
studujiciho kliceni druht rodu Epipactis v riznych lokalitach. Dokazuje autor¢inu schopnost
experimentalné pracovat v riznych oborech (od terénnich experimentt po molekularni
laborator, i relativné slozité statistické zpracovani dat). K této ¢asti mam nasledujici dotazy a
pfipominky (na pfipominky psané kurzivou nevyzaduji odpoved’).

Analyza snimku z narodni fytocenologické databaze. Pocty snimku obsahujicich jednotlivé
druhy r. Epipactis jsou prekvapivé nizké. Predpokladam, Ze to nejsou vSechny snimky
s danymi druhy z databéaze. Jak byly snimky vybrany?

Str. 10 Asi bych kontrastum, tak jak byly pocitany, nefikal post-hoc. Ja bych je interpretoval
Jjako planované kontrasty.

Obrazek 2, str. 11: Myslel jsem, ze LDA se poc¢ita v CANOCO programu jako CCA, kde
odpovédi jsou .dummy variables®, oznacujici jednotlivé kategorie. TakZe vlastné pro obrazky
2A, B je pouzita stejna metoda. Pro¢ se jednou nazyva LDA, a jednou CCA. Nebo je tam
néjaky rozdil, které¢ho jsem si nevSiml?

ANOVA na str. 12 — prosim o vysvétleni — vztahuje se k poslednimu cdbéru? Je to
jednocestna ANOVA, nebo i n&jak odrazi vliv lokality? Po srovnani se str. 13 a ANOVAmi
tam si myslim, Ze to byla dvoucestnd ANOVA. Mozna by bylo pichlednéjsi dat vysledky
spoleéné do jedné malé tabulky. M¢& by pak zajimala i interakce (néjak .,o8etfena™, abych za
nulovy model mohl povazovat multiplikativitu, ne aditivitu).

Str. 14 a jinde. Preferoval bych notaci typu F 35 = 1.36. P=0.29 (nikoliv P<(0.29), at’ uz u
ANOVYy, nebo u permutacnich testit v pripadech, kde se jednd primo o hodnotu P. P<néco se
obvykle pise v pripadé pritkaznych vysledkii, a ono néco byvda 0,05, nebo 0,01, pripadné
néjakd velmi mald hodnota u vysoce prukaznych testi

Str. 16 — nepritkazné vysledky permuta¢nich testi. Zvlast' v prvém pripadé (semenace £.
atrorubens a E. Helleborine), by bylo dobré védét, kolik bylo vlastné vzork, a jestli byly



uzity permutace uvnitf bloku (tedy design based, které davaji slabsi test), nebo model based.
Takhle nizka hodnota P fika, Ze by ¢lovék mél byt pii interpretaci nepriikaznosti opatrny,
zvlast pokud byl pocet vzorka maly. Podobné, v porovnani hub u semenaci a dospélych
rostlin (posledni odstavec vysledkii) — fada rodu je jen u jednoho z vyvojovych stadii, ale
vysledky jsou neprikazné. Pro¢?

Str. 17 “We did not detect any common rule...” — je to sice pravda, ale zni to tak trochu, jako
Ze jsme nenasli nic, a miZe to mit Spatny vliv na recenzenty v ¢asopise. Ja radéj pisu, Ze vztah
byl “iiosyncratic”, cozZ znamend totéz, ale recenzenti to lépe sndseji.

Str. 17. — Pokud se uvazuje o mozné “imbreeding depression”, pak by bylo uzite¢né znit, jak
velké byly zdrojové populace semen.

Neékolikrat zmiflovand uzka specializace E. atrorubens. — Podle mych zkuSenosti nema druh
tak tzkou niku, potiebuje svétlo a n€jaké vapno, jinak se najde leckde. Znam ho napt. i z tzv.
Cinaku na hiebenech Krusnych hor, v misté zborenisté byvalé nacistické tovarny z druhé
sveétové valky, kde se zfejmé trochu vapna na zbofenisti naslo. v okoli je pfevazné smrkovy
les, ale rostlina sama byla na svétlém misté ve zborenisti. Myslim. Ze podobné udaje jsou i

z jiznich Cech. Pokud se pamatuji z Alp, tak nepotiebuje ani les, najde se na vapencovych
skalach — pokud les, tak velmi fidky. Proto je v ordinaénim diagramu vazan na borovici, ktera
je vzdy tidka, ale myslim, Ze by byl i v fadé snimkt bez stromového patra. Na druhou stranu
je pravda, ze ekologicka valence E. helleborine je jesté Sirsi.

Druha studie je publikovanym ¢lankem v New Phytologist, piispévkem ktery byl publikovan
v ¢asti FORUM, a je diskusnim pfispévkem spojenym s ,,mini-review*. Piestoze se jedna o
Clanek relativné kratky, povazuji jej za dikaz schopnosti ,,délat védu* — tj. zasazovat
experimentalni vysledky, at' uz vlastni, nebo piejaté, do SirSich souvislosti, a diskutovat

s ostatnimi autory studujicimi danou problematiku.

K této ¢asti mam pripominky:

orig. str. 238 — Kolik je medianova vzdalenost. Vim, ze pouze citujete cizi zdroj (4-7 m),
nicméné podle mého nazoru je problém vSech podobnych studii, Ze nejsou znama (v podstaté
nelze zjistit) individua mimo lokalitu, popf. ve velkych vzdalenostech od lokality. Domnivam
se, ze u orchideji takovych individui maze byt relativné hodné. Jaky je nazor autorky?

Fig. 2b — uvital bych méritko k obrdazku.
Podle mého nazoru prace dokazuje védecké schopnosti autorky, které se predpokladaji spise
v PhD, nez v magisterském stupni. Zvlast ocenuji kvalitné ptipraveny experimentalni ¢lanek

do tisku, i publikovany diskusni pfispévek. Praci jednozna¢né doporucuji k obhajobé, a
hodnotim znamkou vyborné.

V Ceskych Budgjovicich, 17.1.2009




