V Praze, dne 15. 4. 2020

Véc: Posudek disertaéni prace Mgr. Michala Chomy “Effect of anthropogenic nitrogen inputs on the
structure and function of ectomycorrhizal communities in spruce forest”

Predkladana disertaéni prace je souborem &tyF publikaci, z nichz tfi jsou jiz vy3lé nebo pfijaté do tisku,
Ctvrtd z nich je ve stadiu rukopisu. Téma prace fesi zajimavou a aktudlni otdzku vlivu depozice dusiku
na vyskyt ektomykorrhiznich hub a fungovani ekosystému. Kladené otdzky jsou zajimavé, ale
vzhledem k volené metodice z velké ¢asti odpovidaji hlavné na prvni ¢ast otazky (sloZeni spolecenstev
hub), zatimco otédzka fungovéni ektomykorrhiznich komunit neni prakticky feSena — pomoci pouZitych
metodickych pfistupl to ani neni dost dobfe moZné. Prace nicméné obsahuje zajimavé postf‘ehy o
biogeochemii a fungovéni ekosystém jako celku, které podle mé tento nedostatek vyvazi.

Ptredkladatel je prvnim autorem ¢lanku, publikovaného v ¢asopise Fungal Ecology a ¢lanku, ktery je
zafazen ve formé rukopisu, na dvou ¢€lancich publikovanych nebo pfijatych k publikaci v ¢asopise Soil
Biology & Biochemistry je predkladatel druhym autorem viceclenného autorského kolektivu, v obou
pfipadech je jeho podil na vzniku praci zasadni. VSechny publikované prace jsou podle mého néazoru
dostateéné kvalitni a pomérné kvalitni je i rukopis étvrtého &ldnku, ktery zatim publikovan nebyl. Jako
takové predstavuji publikované ¢lanky s manuskriptem dostatecny diikaz o kvalité védecké préace
autorského tymu, jehoZ byl predkladatel ¢lenem. Préce je opatfena tvodem, pfehledem cilli préce,
souhrnem experimenti a popisem studovanych ekosystémi a kratkou diskusi. Rozsah je dostacuijici, i
kdyz v pripadé diskuse bych uvital delsi rozsah, umoziujici lepsi zasazeni prace do kontextu. Formalni
a jazykova stranka disertace, ktera je zpracovana v anglickém jazyce, je na velmi dobré trovni.

Uvod do problematiky je celkové dobfe zpracovén, zahrnuje zejména préce, které byly predkladateli
znamy v dobé, kdy se podilel na pfislusnych experimentech a tvofi tak logické pozadi
experimentalnich pfistupt. K dvodu mam tyto otdzky:

Autor uvadi, Ze frekvence ektomykorrhizni kolonizace kofenovych Spicek je az 100%. Ma predstavu o
tom, jaké jsou typické hodnoty tohoto ukazatele?

Je uvedenb, ze ektomykorrhizni houby (ECM) maji nelimitovany pfistup k uhliku. To jisté viceméné
plati pro letni obdobi, kdy probiha rhizodepozice. Jak je to ale s pFistupem ECM k uhliku v zimnim
obdobi?

Nesouhlasil bych s tvrzenim, Ze existuje jasna predstava o saprotrofnich schopnostech
ektomykorrhiznich hub. Sekvenovanych genomu je mélo a genomicky potenciadl ma velmi daleko
k expresi jednotlivych gent v pidach. Co se skutecné vi o saprotrofnich schopnostech ECM hub?

Na strané 12 je uvedeno, Ze ECM houby v ptudach dusikem chudych ,,enzymaticky doluji Ziviny“. Bylo
to nékdy pfimo prokazano in situ? Pokud ano, jaké enzymy se ucastni a jakym mechanismem?

Na stejné strané se uvadi, Ze saturace dusikem vede k omezeni fruktifikace ECM hub a redukci
mycelia. Jak je tedy moZné vysvétlit, Ze v dusikem bohatych piidéch Sumavy tvofi ECM houby &asto
>70% biomasy hub? :



Na strané 13 je uvedena klasifikace ECM hub na nitrofilni a nitrofobni. S nékterymi tidaji se ale nelze
ztotoinit, napfiklad rod Piloderma je ¢asty v dusikem bohatych pidéch (zde uvadén jako nitrofobni).
Klasifikaci vztahu ECM k dusiku provedl van der Linde 2018 v ¢as. Nature. Jak se shoduje poufZita
klasifikace s jeho vysledky? Tuto informaci jsem ocekaval v diskusi, ale nenalezl jsem ji.

Velmi se mi libi experimenty, které byly provedeny, zejména dlouhodobé experimenty s pridavkem
Zivin. Myslim, Ze jejich experimentalni vyuZiti bylo skuteéné vhodné voleno a otazky, které si prace
klade je pravé diky existenci téchto experimentl mozné resit.

V &lanku 2 mé zaujal maly pocet druht ECM hub, ovlivnénych experimentélnim uspofadanim. Kdo

* jsou dalsi ¢lenové spolecenstva hub, kromé ECM hub a u jakého procenta z nich nebylo mozné ur¢it
jejich ekologii? V této studii by bylo vhodné doplnit tidaje o celkové biomase hub, bez ni neni moiné
dovodit absolutni reakci ECM hub ¢&i jednotlivych taxonii na experimentaini usporadani. Jsou tyto
udaje k dispozici?

V &lanku 3 hovofi nadpis o ,,Pozitivni reakci pidnich mikroorganismii“. Co v tomto kontextu znamena
slovo pozitivni? :

Zarazi mé velmi vysoky podil plisné Umbelopsis v nékterych vzorcich. Vzorky s takto vysokym podilem
plisni vétsina autort povazuje za artefakty nevhodného skladovéni vzorkd, pfi kterém se plisné
mohou pomnoZit. MiZe to byt disledkem velmi dlouhého pobytu odebrané piidy mimo mrazék (3
dny pfi 4°C)?

Clanek 4 si viima zejména acidifikace, ktera je jednim z désledkd pridavku dusiku. Vliv pfidavku
dusiku na jeho koncentrace v plidé nicméné neni vyznamna.

V abstraktu autor ika, Ze ,acidity-driven shifts in bacterial community composition influenced the
stoichiometry” a , bacterial abundance influenced magnitude of enzymatic activity”. Jak byla
prokazdna kauzalita tohoto vztahu a které vysledky umoziiuji vyloudit, Ze vliv je opaény
(stechiometrie ovliviiuje bakteridlni spole¢enstvo, dostupnost Zivin danda aktivitou enzymu ovliviiuje
cetnost bakterii)?

U obrazku 1 by mé zajimalo, zda vliv pH na sloZeni spolec¢enstva hub je rovnéZ vyznamny, pokud se
vzorky smrku a buku analyzuji zvlast. Je znamo, Zze dominantni dfevina mé vyznamny vliv na sloZeni
spolecenstev hub.

Na zavér mam k praci nékolik obecnych otézek. Poskytuji vysledky podporu pro tvrzeni, Ze
spole€enstvo ECM hub tvofi nitrofilni a nitrofobni druhy? A Ize je nyni jednozna&né definovat?

Jaké experimentalni uspofadani, by podle predkladatele umoznilo je3té lepsi zodpovézeni otazek o
vlivu dusiku na ekosystémy? Je porovndni experimentalnich ploch v jeden ¢asovy okamzik tim
optimalnim feSenim?

Jaky je podle autora kvantitativni vyznam fixace dusiku v lesnich pidach na dusik chudych
v podminkach nizké atmosferické depozice? MiZe chybéjici depozici zcela nahradit fixace?

Celkové préci povazuji za vyhovujici pro udéleni titulu PhD,

Petr Baldrian



Reviewer's report on the Ph. D. thesis by Mgr. Michal Choma entitled

Effect of anthropogenic nitrogen inputs on the structure and function of ectomycorrhiial

communities in spruce forests

The reported thesis consists of four papers (3 published in high-valued scientific journals
and one at the state of advanced manuscript preparation) preceded by 34 pages of sections
that present general introduction to the topic, aims, description of experimental background,

discussion and general conclusions.

I suppose | can rely on the fact that the three published articles underwent a high-quality
review process before they were accepted for publication. Then, | focused my review mainly

on the other parts of the thesis and on the general aspects discussed.

The section “Introduction/General introduction” provides an insight to mycorrhizal
symbiosis, characteristics of ectomycorrhizal symbiosis and ectomycorrhizal fungi,
ecophysiology of this type of symbiosis including its interaction with nitrogen biogeochemical
cycle and anthropogenic nitrogen sources. This section also includes the general review of
literature data on the response of the community of ectomycorrhizal fungi to anthropogenic
enrichment by bioavailable nitrogen. The author finalI\'l tracts the process of the recovery of

ectomycorrhizal community from the state of excessive nitrogen inputs.

It seems that the introductory section covers all important aspects of ectomycorrhizal
symbiosis at elevated nitrogen supply including some working hypotheses that have been
formulated in the past about the mechanisms behind the regulation of the symbiosis at

ecosystem level.

Regarding the effects of acidification and eutrophication of the forest soils (pg. 11), a
pioneering paper has been published by Fellner and Peskova (1995, Can J Bot 73: S1310-
$1315) which shows high sensitivity of ectomycorrhizal symbiosis to these factors in

permanent experimental plots in the Czech Republic. Is this paper known to the author?

Aims and objectives (pg. 19-20) are clearly described. The author emerges a hypothesis
(objective 1) suggesting that the " ... retreat of nitrophobic (EMF) species hampers the soil N
retention capacity". This idea is also projected to objective Il and certainly would merit a brief

justification at this place as it is one of the main leading ideas of the thesis. Some explanation



is suggested from the text at pg. 13 where the nitrophilic and nitrophobic character of ECM
fungi is defined sensu Lilleskov et al. (2011). Some literature data (pg. 13) suggest that
nitrophobic fungi produce large mycelial biomass soil with high aBsorption capacity which is
not the case of nitrophilic ECM fungi, and this is reflected in hypothetical increase in N losses
“if nitrophobic species are replaced by nitrophilic ones. | believe that this straightforward

explanation of the hypothesis would enhance the digestibility of this section.

In fact, the decrease of nitrogen retention at high N inputs has been reported previously
by other authors (cited for example on pg. 14) which was probably an inspiration and impetus
for the author of the thesis. The question appears, however, why the "luxurious nitrogen" is
hypothetically not exploited for example by higher plant biomass produced due to fertilization
effect. | think, this alternative hypothesis is important, regarding the results that were finally

obtained by the author and his collaborators, and might be mentioned in Aims and Objectives.

It can be seen on pg. 10 (top) that “The N cycle is closed” which means that only a
negligible losses of nitrogen do occur in the N-limited forest ecosystem. The 6ther valid
meaning of the “closing” of the nitrogen cycle is the flux of nitrogen through the denitrification
process, converting nitrate to mblecular nitrogen. It is thus questionable whether the same

term should be used for these two contrasting things.

In the section Discussion (pg. 27, 2nd paragraph), the author states that "The size of
experimental plots may be insufficient to significantly influence C allocation of host trees ...".
This statement is incorrect. It seems that, in the context of the experiment, the plot size should
not affect anything, but may be insufficient to provide the resolution power necessary to

obtain significant results.

We further read in the Discussion (pg. 28, middle) that "We did not observe any
decrease either in fungal gene marker or in its proportion to bacterial marker, which would
* indicate a change in fungi-to-bacteria ratio (Ill).". Table 4 in publication Ill (pg. 83) shows
relatively high variation in this parameter which might indicate that this result is inconclusive

and should be discussed as such.

Though the hypothesis about the decrease of N retention on the ecosystem under high
N input has not been confirmed, | have to score the related research as very successful. This

result is optimistic and means that nature forgives us for the "sin" of eutrophication, at least
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in terms of nitrogen storage in soil. At the same time, this result indicates that the .N
immobilization process in soil is driveﬁ by other factors than the absorption by extensive
mycelium formed by nitrophobic ECM fungal species. What is the opinion of the author about
this problem? Is it possible that even the less extensive mycelium of nitrophilic species is able
to absorb almost all the supplied N at high input ecosystems? Or, is it possible that the concept

of nitrophobes/nitrophiles with contrasting N-absorption capacity is not always strictly valid?

Other optimistic finding is that increased N input must be of long-term duration
(publications Il and V) to affect significantly the composition of ECM fungal communities and
_ the original community partially recovers after the termination of increased N supply
(publication I1). Does the author mean that the low speed of the recovery is caused only by
the nitrogen retention in soil, or the nitrophilic fungal species are pérsistent for some period

even after the soil N content has returned to about its original value?

The data in publication IV were evaluated using permutation analysis. Is the author
aware about the fact that the significance gf the effects of factors by PERMANOVA is proved
only when the dispersion of the data is homogeneous? | was not able to find a note about the
testing the dispersion homogeneity (for example by Betadisper tool) in the Material and

methods section.

The thesis presents the results of original research of high theoretical and practical
importance. At the same time, the author of the thesis contributed significantly to this
research. Taking these facts into account, | came to conclusion that the defendant is
competent to perform scientific research, to receive and evaluate the results and to publish
tﬁe findings. Based on the above said, | recommend to accept the thesis as eligible to award
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the author the Ph.D. degree in Biological Sciences. &,
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In Sobénice, 13.4. 2020 : / ilan Gryndler
Dept. Biology, Fac. Science
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