OT3bIB o¢uunaabHOro
ONIOHEHTA O JAHCCEPTALMH HA
COHCKAHHE YYeHOMH CTenenH

KaHauaata OHONOTHYECKHX HAYK
Cy II3sixy?s Ha Temy: «CTpyKTypHBIE H
GYHKIHOHAIbHBIE XAPAKTEPHCTHKH

coobmecTs amed B

PAKOBHHHBIX
HaseMHbIX MecTtooOHTanusux CeBepHoii
Espazun» no cneunaiabuocru 1.5.15,

Ikojorus (OHosornyecKkHe HayKH)

Juccepranus Cy [3sxyast
MOCBSILLIEHA  M3YYEHHIO MEXaHHU3MOB
dbopMupoBaHUs coobuiecTs
MUHEpaJIbHBIX nmoyB ¥ OOJOTHEIX
O6uoronoB W mpexacraBiser  coboii
TUIATEJILHOE, MpOJIyMaHHoOe 1%}
(byHIaMeHTaIbHOE UCCJIeI0BaHe
3aBUCUMOCTH CTPYKTYPHO-
GYHKIIMOHATBHBIX XapaKTePUCTUK

coo0IecTs pakOBHHHBIX ameO oT Tuma

Ouotona w CpCAOBBIX NEPEMECHHBIX.

PaGoTta BBIMIOJIHEHA € MCHOJIB30BAHHEM

KOMILJIEKCHOIO  IOAXO0Ja K  aHAJIU3y
coobuiecTn PaKOBUHHBIX aMEoD c
IIPUMEHEHUEM rokasarese

TAKCOHOMHYCCKOIO H Q)yHKUHOHaJTBHOFO

pasHooOpa3zus 2 GyHKIMOHATBHBIX

I[IPH3HAKOB pas/IM4YHbIX BHJI0B

REVIEW from the official
opponent on the dissertation for the
academic degree of Doctor of
Philosophy in Biology Su Jiahui
on the topic: "Structural and
functional characteristics of
testate amoebae communities in
terrestrial habitats of Northern
1.5.15.

Eurasia" in specialty

Ecology (biological sciences)

Su Jiahui's dissertation is dedicated
to the study of mechanisms underlying
the formation of mineral soil
communities and wetland biotopes. It
represents a thorough, well-considered,
and fundamental study of the
relationship between the structural and
of testate

functional characteristics

amoebae communities and the type of
environmental

biotope and basic

variables. The work utilizes a
comprehensive approach to analyzing

testate amoebae communities,
employing indicators of taxonomic and
functional diversity and functional
traits of various testate  amoebae
species, analyzed using a variety of

modern statistical methods.



PaKOBHHHBIX ame0, KOTOpbIEe
aHAJIM3UPOBAITUCH pasIuYHBIMH
COBPEMEHHBbIMH MeTo/laMH
CTaTHCTUYECKOrO aHAIM3a.
AKTyanbHOCTH TeMbl paboThl u
HOBHU3HA Hay4HOro UCCIIe/I0BaHus
HECOMHEHHaA. DopmupoBaHue %}
GyHKIHOHUpOBaHME coobiecTs

OJHOKJIETOYHbIX JYKapHorT, 0coOeHHOCTH
reorpaclmquKoro 4 PEruoHanbHOrO

pacrpocTpaHeHus BHUJIOB ame0,
MpoOIeMbl CBSI3aHHBIE C ajanTalHsIMH
BH/IOB K KOHKDETHBIM MHKPOYCIOBUSM,
ONpEneNsArouM CTPYKTYpy coobuiecTsa
— BCE€ I3TO COBpPEMEHHblE Hay4HbIE
TEMATHKH, aKTHBHO M3y4aeMbl€ B CaMbIX
Pa3HbIX CBOMX acreKkTax. ABTOP BBIHOCHT
Ha 3alIUTY pSa MONOXKEHHH, CBS3aHHBIX
co CTPYKTYPHO-(YHKIIHOHATBHOI
OpraHu3sanuei %1 MEXaHU3MaMH
(opMHpOBaHHS COOOIIECTB PAaKOBHHHBIX
ameb. Bce BbIHOCHMBIE Ha 3alIUTYy

IMOJIOKEHUA

000CHOBaHBI, HOBBI ¥

OPHUTHHAJIBHBI M HHKAaKHX (hOpMasIbHBIX

BONPOCOB  HE  BBI3BIBAIOT. ABTOpPOM
NPEI0KEeHbI HOBBIE MOJIXO/IBI,
MHTErpUPYIOLIHE TaKCOHOMUYECKYIO
KIAaCCHPUKAMIO M  (DYHKIHOHATbHbIE

The relevance of the topic and the
novelty of this research are evident.
The formation and functioning of
communities of unicellular eukaryotes,
the  geographic = and  regional
distribution of amoebae species, and

the problems associated with species

adaptation to specific
microenvironments that determine
community structure are among
modern scientific topics, actively

studied in a variety of aspects. The
author presents a number of theses
related to the structural and functional
organization and mechanisms of

community formation in testate
amoebae. All these theses are well-
founded, novel, and original, and raise
no formal questions. The author
proposes new approaches integrating
taxonomic classification and functional
traits in testate amoebae, developing a
new system of functional traits focused

on the study of their ecological roles



MPU3HAKM Y  pPaKkOBHHHBIX  ame0,
pa3paborana HOBasi cucrema
(GYHKIMOHAIBHBIX IIPU3HAKOB,

OPHEHTHPOBaAHHAasET Ha H3YYCHHE  HUX

SKOJIOTHYECKUX posiel M pazHooOpasus.

DyHKIUOHATBHAS Klaccupukanus
N03BOJSET BBIHTH 3a paMKu
TPAUIHOHHBIX MOPHOIOrHYECKHX

chcTeM H obecrieunBaeT Gonee riay6okoe
MTOHUMAaHWE SKOJOTHYECKHX CTpaTeruii
3THX OpraHu3mMoB. Brepsble mnposeen
CPaBHUTEITbHBIH

AHAJIM3  MEXaHU3MOB

(hopmupoBanus coobuecTs
MOYBOOOHMTAIOMUX H CHarHOGHOHTHBIX

PAKOBUHHBIX ameb c

y4étom
PErMOHANIBHBIX M IIMPOTHBIX Pa3IHYMi.

BrisiBiieHHBI

IWIHPOTHBIE  T'PaJHEHTHI
pasHooOpa3zus H peruoHasbHas
cendpuKka  cooOLECTB  PAKOBHHHBIX

ame0. MccnemoBanme BHOCHT BKiIan B
pa3paboTKy HOBBIX METOIOJOrHYECKHX
MOJIXO/I0B ¥ pacIIUpsSeT BO3MOKHOCTH
U3Y4eHHs COOOINEeCTB pakOBHHHBIX amed

B HA3€MHBIX 3KOCHCTEeMax.

Hucceprauust u3nokena Ha 157
CTpaHuax, MNpOM/UIIOCTpUpoBaHa 11
Tabimuamu u 29 pucynkamu. Cnmcok

JIATEpaTypbl BKIO4YaeT 196 ucrouynukos

and  diversity. This functional
classification allows us to go beyond
traditional morphological systems and

provides a deeper understanding of the

ecological  strategies of these
organisms. For the first time, a
comparative  analysis  of  the

mechanisms underlying the formation
of soil-dwelling and sphagnobiotic
testate amoebae communities
taking

regional and latitudinal differences.

was

conducted, into  account

Latitudinal diversity gradients and

regional  specificities of testate

amoebae communities were identified.
This study contributes to the
development of new methodological
and the

approaches expands

possibilities for studying testate
amoebae communities in terrestrial

ecosystems.

The dissertation is 157 pages long
and illustrated with 11 tables and 29
figures. The bibliography includes 196

sources in foreign languages. The

ol
]



Ha WHOCTPaHHBIX A3bIKAX. I[lo

pesyJjibTaTaM pabor aBTOPOM
onmybnukoBaHo 5 crateii B ikypHamax,

uHIekcupyembix  Web

of  Science,
Scopus, RSCI u pexomennosauubix s
3allUThl B JIHCCEPTALIMOHHOM COBETE
MI'V.015.3 no cneumansuocts 1.5.15.
Okonorust (6uonoruyeckue Hayku). Bo

BCEX ONMyONMKOBaHHBIX paboTax BKjaj

aBTOpa  3HAYWTENleH WJIM  SBJISETCH
OIPEEISIOLIAM.
Huccepranus COCTOHT M3

BBelleHUss, 8 rmaB (5 w3  HuX

IIPOHYMEPOBaHbI), BBIBOJAOB W CIHCKA
JIMTEepPaTyphbl. PaGora COZIEPKHUT
aJeKBaTHBIH  0030p  CyIIECTBYIOIMX

JHTEPAaTypHbIX JaHHbIX (rnaBa 1), k
KOTOPOMY Y MEHS BOIIPOCOB NPaKTHYECKH
HE BO3HHKIO, pasgen Marepuan w
2),

3aMe4yaHusl 110 KOTOpOMY IIpHBEEHEI

METOAWKM  (riaBsa HEKOTOpbIEe

HMXXE, TPH  IJIaBbI

pe3ylibTaTam

NOCBSLIEHHbIE
pabor - TpeM
HAlpaBJICHUSIM  BBINOJHEHHBIX aBTOPOM

HCCIen0BaHus,

nanee oe3

UAYT

3aMC€Y4yaHusl H KOMMEHTap1u aBTopa,

yxKe

HyMEpanuu 3aKJIKOYUTEIIbHEIE

BBIBOZIbI M CIHCOK JUTEpaTyphl. Tekcr

author has published five articles in
journals indexed by Web of Science,
Scopus, and RSCI, and recommended
for defense by the Moscow State
University Dissertation Council. 015.3

in the 1.5.15.

(biological sciences). In all published

specialty Ecology
works, the author's contribution is

significant or decisive.

The dissertation consists of an
introduction, eight chapters (five of
which are numbered), conclusions, and
a bibliography. The work contains an
adequate review of existing literature
(Chapter 1), which I found to be
largely unquestionable. A section on
Materials and Methods (Chapter 2),
requires some comments, are provided
below. Three chapters are devoted to
the results of the work— and each of
them is dedicated to three directions of
the research. Following this are thre
unnumbered chapters - the author's
concluding remarks and comments,
conclusions, and a bibliography. The

text is quite well written, although I

T4



AOCTAaTO4YHO  XOpOLIO HarucCaH, XOTHA
OTACIbHbIE KOMMEHTapud 1o HEMY ¥y

MCHSA

BO3HHUKJIH. BwiBogsl B nenom

06OCHOBaHbI, COOTBETCTBYKOT 3ajlayaM

paboTs " XOpOIIo OTpaXaroT

NOJTy4YeHHbIE pe3yabTaThl. Ux
AOCTOBEPHOCTh U HOBH3HA COMHEHHil He

BBI3BIBAIOT. Crucok

JUTEpaTyphl
AJICKBAaTCH U CONEPIKUT NMPAKTUYECKH BCe
aKTyallbHble paboTBI B paccMaTpUBaeMoi

obnacTu uccenoBaHumii.

Obuwee Bneuarnenue or pa6oThi
MOJIOKHUTEIbHOE, XOTS IpPH [POYTEHHH
HEKOTOpbIe 3aMeYaHus ¥ KOMMEHTAPHH
M€Hs BO3HHMKIK. B mepByio ouepens onu
KacaloTCs  M3JIOKEHHS Marepuana B
pasnen «Marepuan u meronukuy» (I'nasa

2).

B rabnuue 2 B kavectse kareropuii
NpH pa3sfe/IeHHH MaTepuHala PaKOBUHEI
HCII0JIb30BaHbI KaK OTAE/IbHbIE KATErOpUH
PaKOBHHBI, COCTOSIIKE U3 OPraHUYECKOro
Marepuraina (1), u3 kcenocom (T.e. YacTHII,
3aXBAYCHHBIX ameb0H B OKpyKarorei
cpene) (2), pakOBHHBEI U3 MAMOCOM (T.e.

YACTHII,

CHHTE3UPOBAHHBIX caMo#

KJIeTKOH) (3) M pakoOBHHBI U3 KJIENTOCOM

have some comments about it. The
conclusions are generally well-
founded, correspond to the aims of the
work, and reflect the obtained results
well. Their reliability and originality of
The

bibliography is adequate and includes

the text are beyond doubt.
virtually all relevant works in the

research area under consideration.

My overall impression of the work
is positive, although I did have some
concerns and comments while reading
it. These primarily concern the
presentation of the material in the

and Methods"

"Materials section

(Chapter 2).

In Table 2, the shell material is
divided into categories. As a separate
shells

composed of organic material (1),

categories author consider
shells composed of xenosomes (i.e.,
particles captured by the amoeba from
the environment) (2), shells composed
of idiosomes (i.e., particles synthesized

by the cell itself) (3), and shells

/9
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(4acTHI, «MO3aMMCTBOBAHHEIX» aMeGoii y
CbE/ICHHBIX DPAaKOBHHHBIX aMed WHBIX
BH/I0B MK cBoero Buaa) (4). Ilono6roe
pasjieieHie MHe TIPEACTaBJSieTCH HE
BIIOJIHE KOPPEKTHBIM, TaKk kKak amebbl,
MMEIOIHE «PAKOBUHY M3 OPraHM4ecKoro

marepuaia»

CHHTE3UPYIOT OelKoBbie

AIbBEOJBI st ee  (HOPMHPOBAHHS
CaMOCTOSITE/IBHO, BHYTPH KIETKH, WU
TakKHM 00pasoM 10 cBoeH cyTH 3TH
CyObe/IMHUIBl  ABISIOTCS MAMOCOMAMH
(4acTHIIAMH, CHHTE3WPOBAHHBIMH CaMOii
KieTkoi). IToMuMO 3TOro, MHOrHMe BHBI
amed uMmeronMe arrIFOTHHAPOBAHHYIO
PakOBHHY H CIOCOOHBIE CHHTE3MPOBATh
HIHOCOMbI OXOTHO BKJIIOYAIOT B COCTAB
PAaKOBHHbI M 4YaCTHIBI M3 BHEUIHEH
Cpe/ibl, TEM CaMbiM QOPMHUPYS PAKOBHUHY
CMelIaHHO# npupoasl. Hekoropsie BubI,
UMeEFOLIHe B HOpMe PaKkoBUHY
CMELIaHHON MPUPO/LI HIIH COCTOSIIYIO B
OCHOBHOM H3 KCEHOCOM IpPH OTCYTCTBHH
noAxozasmero marepuana (GOpMHPYIOT
HYHCTO OpPraHWYECKyl pakoBHHY. MHe
KaXXeTCsl, 4TO BHIOOP 3TOro Mpu3HaKa Juis
aHajli3a SBISICTCS HE CaMbIM Y/Ia4YHbIM,
TaK KaKk BO MHOTHMX CJIy4YasiX €ro TO4YHas

KaTeropusanus HeBO3MOXKHaA.

composed of kleptosomes (particles
"borrowed" by the amoeba from
consumed testate amoebae of other
species or from its own species) (4). I
believe this division is not entirely
correct, since amoebas with "shells
composed of organic material"
synthesize the proteinaceous alveoli
for their formation themselves, within
the cell, and thus these subunits are
essentially idiosomes  (particles

itself).

Furthermore, many amoebae species

synthesized by the cell

with agglutinated shells and the ability

to  synthesize idiosomes readily

incorporate  particles  from  the
environment into their shells, thereby
forming a mixed shell. Some species,
which normally have a mixed shell or
one composed primarily of xenosomes,
form a purely organic shell in the
absence of suitable material. It seems
to me that this characteristic is not the
best choice for analysis, as in many

cases its precise categorization is

impossible.



B Toit Xxe camoii Tabmmume 2 —

crpoka “trophic features” - normuso
IpEVIOKEHO  pa3fenuTh amed  Ha
XHUIIHBIX, MHKCOTPOGHBIX "
OakTepuosiaHbIX. OnHAKO  mocieaHss

KaTeropus sBISETCS OYEHb CIIOPHOM, TaK
KaKk HE€ YYMTBIBAET MHUTAaHHE KJIETOK
OAHOKJIETOYHBIMH TpubamMu (IpoXKIKaMH,
HanpuMep). B memom smreparypubie
yKa3aHHs Ha pallMOH MHUTaHMs ameb (kak
PaKOBHHHBIX, TaK M TOJBIX) OOBIYHO

A0CTATOYHO CKYIHBI H

3a4acTyio

OCHOBAHBI Ha HEJ0CTaTOYHOM
KonuyecTBe Habmonenuii. He ysepen,
4TO JUISL 3TOH CTPOKM MOXHO cobparh

JIEHCTBUTENIBHO KAYECTBEHHbIE JAaHHBbIE.

He coBceM nousTHO, Hackonbko
CPaBHUMBI MEXy CO00H Bce oTOOpaHHbIe
npodsl (o Metoxuke, 00beMy mpoo,
MEeTO/laM BBIACICHUS M HMIACHTH(UKALUH
pakoBHHHBIX amel). «adequately sized
samples were taken in one to three
replicates» — 3710 (1axe co cchuKOi) He
BITOJIHE KOPPEKTHOE OTHCaHHE
MCTI0JIL30BAHHOI0 MaTepHata Ui paboThl
SKOJIOTHYECKOH  HAampaBl€HHOCTH, B
OCODEHHOCTH — paboThl, MOCBSIIECHHOM

KaKoMy-11u60 CpaBHEHHIO.

In the same Table 2, the line
"trophic features" logically suggests
dividing amoebae into predatory,
mixotrophic, and bacterivorous.
However, the last category is highly
controversial, as it does not account for
the nutrition of cells by unicellular
fungi (yeast, for example). In general,
literature on the diet of amoebae (both
testate and naked) is usually quite
sparse and often based on an
insufficient number of observations.
I'm not sure that truly high-quality data

can be collected for this line.

It's not entirely clear how
comparable all the collected samples
are (in terms of methodology, sample
size, and methods for isolating and
identifying testate amoebae).
"Adequately sized samples were taken
in one to three replicates" (even with a
reference) is not an entirely accurate
description of the material used for an
ecologically focused study, especially
a study devoted to any kind of

comparison.



Mue npencrabisercs, 4ro B nexoM

paszuern, NOCBAIEHHBIN MaTepuany
pabOTEl HamHCcaH He O4YeHb YJA4HO,
COCTAaBUTL TIOJIHOE TIPEJCTaBICHHE O
Xapaktepe npo6, cpaBHHUMOCTH Mpob (a
TYT BO3MOXHBI OY€Hb pa3Hbi€é TOHKOCTH U
npobnemsr). M3 Tekcra  pasmena
IIPaKTHYECKH JI0 CaMOro ero KOHIla He
COBCEM TIOHATHO, OBUIM JIH Kakue-TO

npoObI ObLTH 06paboTaHbl AUCCEPTAHTOM

CaMOCTOSTEIIBHO, % JHILB
3aKJIFOYUTEIbHAs ¢ppa3za paszena
M103BOJISIET IIOHSATE, 910 aBTOp
10JIb30BaJICH rOTOBBIMH

aynucTHyeckumu naHHBIMH. MHe G510
ObI ropaszio jierde yBuaeTh JaHHbIE ITOTO
pasjiena, U3JI0XKEeHHbIe B TaOIW4YHON Wiam
(Bo3MOXHO) rpaduueckoit popme —
KaKue NaHHble M TOYKM cOopa marepuana
B3SThl U3 Kakoi paboThl, Kakue ObLIH
o0beMbl 1po6, Kak oTGHpamu mpoGbI,
HACKOJIbKO OHH CPaBHUMBI MEXIy CoOOii.
OT0  BakXHO, TaK Kak B pabore

MPUCYTCTBYET  pas3feNl  MOCBSIICHHBIH
aHAJIM3y pPaClpPOCTPAHEHHUS PAKOBHHHBIX

ame0.

I believe that, overall, the section
devoted to the study's material is
poorly written to provide a full
understanding of the nature of the
samples and their comparability
(which can present a wide range of
subtleties and challenges). It's unclear
until almost the very end whether any
of the

independently by the candidate, and

samples were processed
only the final sentence suggests that
the author used existing faunal data. It
would have been much easier for me to
see the data in this section presented in
tabular or (possibly) graphical form—
which data and collection points were
taken from which study, what the
were, how the

sample volumes

samples were collected, and how
comparable they are. This is important,
as the study includes a section devoted
to analyzing the distribution of testate

amoebae.



ABTOpDOM TpHBeIEHa KapTa, Ha
KOTOPO# OTMEYEHO pacroioxkeHue mpob,
MCTIONB30BaHHBIX B  jJaracerax Juis

Pa3M4HBIX THIOB aHajJWM3a, OJHAKO

OTMEYECHHbIE TOYKH BO MHOTHX cirydasx

NEPEeKPhIBAIOTCS. Bo3moxHoO, He

noMewmand Obl «Bpe3KW» it palioHOB
Hanbosiee MaccoBoro cbopa marepuana,

alouue oonee

AC€TalIbHOE

npeacTasieHune o npodoordope.

Pazpen 2.1.3. (Climate data) ckopee
cooTBeTcTBYeT «O030py nNuTeparypsi», a
HE pasjiely «MaTepHal ¥ METOMMKH», W
BEPOSITHO ObI CMOTpelNCsl yMecTHee B
BHJIE IJIaBbI

OT/IeJIbHOM nuTo630pa.

Otmedy, oHaKO, 4TO BCIO HEOOGXOMUMYIO

MH(OPMALIHIO OH JaerT.

Pabora  comepxur  HekoTOpbIe

CJI€Abl HEBBIYMTAHHOCTH M JI0CAJHBIE

OMeYaTKH (BO3MOJKHO, CBSI3aHHBIE C
aBTO3aMEHOI), HampuMep cTp. 66 BTOpas

CTOKa M jganee 110 BCEMY TEKCTy —

“cleptostome coverings” BMECTO
“cleptosome”  (pagmkanbHO ~— MeHseT
cMbicn). Bnopouem, 310 — 06GBIYHAs

CHTyauusi s oObeMHBIX pabor W B

The author

showing the locations of the samples

provided a map

used in the datasets for various types
of analysis, but the marked points
overlap in many cases. Perhaps some
"inserts" for the areas where the most
extensive material collection occurred,
providing a more detailed
understanding of the sampling process,

would be helpful.

Section 2.1.3. (Climate data) is
more appropriate for a "Literature
Review" than a "Materials and
Methods" section, and would probably
be more appropriate as a separate
of the

However, I note that it provides all the

chapter literature review.

necessary information.

The work contains some traces of
unproofreading and annoying typos
(possibly related to autocorrect), for
example, on page 66, second line, and
throughout the text, "cleptostome
coverings" instead of "cleptosome"
(radically changes the meaning).
However, this is common in lengthy

works and does not affect the overall



[I€JIOM Ha NMOHUMAaHHUE TEKCTa HE BJIUAET.

Mue Monanack CCBIJTKA,
INpOUUTUPOBAHHAsS B TekcTe (cTp. 5), HO
OTCYTCTBYIOIIas B CTHCKE JIHTEPATYPHI

(Todorov, Golemansky 1975).

Ouenp He noMemmano 6s1 NpuBecTH
ame0,

OTHOCAIINUXCS K KaXK/10M HMX BbIJIEJIEHHBIX

B paboTe CHHCOK  BHIOB

ysxmuonansueix rpynn. OH mo3Bonun

ObI HE3aBHCUMO COOTHECTH

yskumonanbuyo  knaccudukanmpo  C
TAKCOHOMHYECKOH U (MUl CIELHaINCTOB)
¢ MOpQONOrHel W HMHBIMH H3BECTHBIMH
XapakTepUCTHKaMH KJIeTok. B Tekymem

BapuaHTe pabOThl MbI  BBIHY)KIEHBI

JOBEPATh  TOIyYEHHOMY

pe3yabTary
«BCJICIIYHO», 4YTO, pasyMmeercs, HE O4YeHb
xopowro. OTcyTcTBHE MOAOGHOrO CrUcKa
A0 KaKOW-TO CTENeHH MPOTUBOPEYUT
YTBEPXKAEHHIO aBTOpa O TOM, YTO

«BIEpPBbIE paspaboraHa cucTema

(GYHKIMOHATBHBIX IPHU3HAKOB H

KlacCuUKalMs  pPakOBUHHBIX  ame0,

OPHEHTHPOBaHHAas Ha H3y4EHHE HX
3KOJIOTUYECKUX pOJied U pasHo0OGpasus»
(dpasa u3 aropedepara, ctp. 5). Cucrema
GYHKIHOHATBHBIX MPU3HAKOB

paspaboTraHa u nNpUBENeHAa, HO I/

10

comprehension of the text. I came
across a reference cited in the text (p.
5) but not included in the bibliography
(Todorov, Golemansky 1975).

It would be very helpful to include
a list of amoebae species belonging to
each of the identified functional
groups. This would allow us to
independently correlate the functional
classification with the taxonomic
classification and (for specialists) with
morphology and other known cell
characteristics. In the current version
of the paper, we are forced to rely on
the obtained results "blindly," which is,
of course, not very good. The absence
of such a list somewhat contradicts the
author's assertion that "a system of
functional traits and a classification of
testate amoebae has been developed
for the first time, oriented toward the
study of their ecological roles and
diversity" (phrase from the abstract, p.
5). The system of functional traits has
been developed and provided, but
where is the corresponding

classification, at least similar to

-t



COOTBETCTBYIOIIAsi ei Kiaccubpukaims,
xota ObI mogobuas pabore Bonnet 1975
roga? Xorenoce Obl 1ojaraTh, YTO 3Ta
4acTh paboTel OCTaBneHa 1A Oyayumx

nyOIHKaIHH.

[Ipu npouteHun paboTsl MHE SBHO
O4€Hb HE XBaTaeT MWIUTIOCTPALAH, Ha
KOTOpO# ObutH OBl NMpUBEAEHBI PHCYHKH
PaKOBUHHBIX ame0, CrpynmnupoBaHHbIE
COOTBETCTBEHHO BBIJIEJIEHHBIM aBTOPOM
(QYHKIMOHATLHBIM rpymnnam (m,
XKEeJIaTe/IbHO, ellle U B OJHOM MaciiTabe).
Mue npezcrasnsieTcs, 4To 3TO MO3BOIKUIO
Obl ropasjo Jydine OLEHHTh XapaKTep
pasOMeHHs ¥  TOMOreHHOCTh (WM
Ha00OPOT reTepPOreHHOCTh) BbIJENEHHBIX
Tpynn ¥ OYeHb CYILIECTBEHHO ITOMOIJIO
Obl B MOHMMaHHUH PabOThl, OCOOEHHO s
YuTaTeNell, He SABISIOUMINXCS Y3KHMH
CrielMaluCTaMid B 00NacTH H3y4YeHus

PAaKOBHHHBIX ame0.

ITocnenuue,
HECOMHEHHO, KOTOpbIe TPEACTABISIOT
cebe MOpGOIOrUIO BHIOB JOCTATOYHO
xopowo. Ho 310 MoxeT 6biTh He Tak [uis

CMIEeUHATTHCTOB B MHBIX 00J1aCTSX.

Maue MpeCTaBIsgETCS, 4YTO

llIPlpOTHBIﬁ 'PAJUCHT — Ha caMOM JieJjie He
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Bonnet's 1975 work? 1 would like to
believe that this part of the paper is

reserved for future publications.

While reading the text, I clearly

missed an illustration

showing
drawings of testate amoebae grouped
according to the functional groups
identified by the (and,

preferably, at the same scale). I believe

author

this would allow for a much better
assessment of the nature of the
partitioning and the homogeneity (or,
of the
identified groups and would greatly aid

conversely, heterogeneity)
in understanding the paper, especially
for readers who are not specialists in
the study of testate amoebae. The
latter, of course, have a fairly good
understanding of species morphology.
But this may not be the case for

specialists in other fields.

It seems to me that "latitudinal

gradient" is not the most appropriate



CaMO€ yJaayHoOe Ha3BaHHE, TaK KaKk |

Makpo- U MHUKPOYCJIOBHUS B U3YHYCHHBIX

MECTOOOMTaHUSIX, pACHpeneNEHHbIX Ha
TaKoM OrpPOMHOM IUTOLIA/TH,
ONpPeNeNsIOTCS  JaleK0 HE  TOJBKO

reorpagu4ecKol IMpPOTOH. ABTOPBI cCaMH
OTMEYarloT, 4TO «pe3yJIbTaThl

NOA4YEPKUBAIOT  POJIb  KIMMATHYECKHX
MIEPEMEHHBIX, TAKHUX KaK CpejHeroaoBas
TEMIEpatypa M CE30HHOCTh OCaIKOB, B
bopmuposanuu KpyIMHOMaCIITaOHBIX
3aKOHOMEpHOCTe! o- u [B-pazHooGpaszms

PaKOBHHHBIX  ameO».

OnHako  aTtH
KJIMMaTHYeCKHe nepeMeHHbIe
OTpPE/ENAIOTCS MHOXKECTBOM (DaKTOpPOB.
Henapom xKe KapTa OCHOBHBIX
Ouoreorpaguueckux 30H OTHIOLb He
nNpuBsi3aHa K IOHPOTE, fHa M caMo
BBIDQXKCHHOE IIUPOTHOE pachpeeleHne
B I700anbHOM MacmTabe — mTyka OYeHb
penkasi. [Ipussizka cocraBa coobectsa
B TOM YHCJI€ U K IIHPOTE HECOMHEHHA ¥ B
pabore JIOCTAaTOYHO ybenurensHo
N0Ka3aHa, HO, BO3MOJKHO, HE CTOMJIO
UMEHHO  IIHMPOTY  BBIHOCHTH  Kak
TUTYJbHBIA (akTop. Bo BBOAHBIX riiaBax
paboTel M B aBTOpedhepaTe rOBOPUTCS O
«IIHPOTHOM M PErHOHAILHOM IpajMeHTe,
BO3MOXHO

HMEHHO aAKIEHT Ha
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term, since both macro- and micro-
conditions in the studied habitats,
distributed over such a vast area, are
determined by much more than just
latitude. The authors themselves note
that "the results highlight the role of
climatic variables, such as mean
annual temperature and precipitation
seasonality, in shaping large-scale
patterns of a- and B-diversity in testate
amoebae." However, these climate
variables are determined by far more
than just latitude. It's no wonder that
the map of the main biogeographic
zones is not tied to latitude, and a
clearly defined latitudinal distribution
on a global scale is very rare. Linking
the distribution The division, including
by latitude, is wundeniable and
convincingly demonstrated in the
paper, but perhaps latitude should not
have been the title factor. The
introductory chapters of the paper and
the abstract mention "latitudinal and
regional gradients," but perhaps an
emphasis on the regional gradient

would have been more appropriate.



PETHOHAIBHOM rpazuente Obu1 Obl Gonee

YMECTCH.

B 3akmouenwe ormeuy, uTo B
paboTe ecTh HeHCNONb30BaHHBIN pe3eps
JaHHBIX, BIPOYEM — JEHCTBUTENIHLHO He
CTOMT BEPOSATHO MBITAThCS YMECTHTh BCE
B OHY paboTy. Pesymeratel paboTsi, mo
CYTH, IPE/ICTABJIAIOT co00# Tpu GonbImux
OsoKka aHanM30B, KaXAblii M3 KOTOPBIX
HUMEeeT CBOH BBIXOA M pe3synbrar. OnHako

pe3yIbTaThl

EPBOTo O1oka

HCCIeIOBaHUM —  «dyHKIHOHAILHAS
KilacCH(UKaluA» PAKOBUHHBIX ameb, He
MOJIHOCTBIO KCIOJIB30BAHEI BO BTOPOM M
TpeTheM pasjienax. beuio 6el  oyeHs
MHTEPECHO  IOCMOTpeTh, KaKk  Ha

IIOJTYYEHHBIE JIaHHBIE HAaKJa/bIBaeTCs

MMEHHO pa3OueHue paKOBUHHBIX aMeb 1o

BbI/IEJICHHBIM aBTOpaMu
(GyskumoHaNeHBIM rpynmam  (He 1o
BHJIaM HITH OT/IeTbHBIM

GynkunonansHeM uepram). IToka uTo
MOTY4YaeTCsi, YTO aBTOPBI CO3HATEIBHO HE
HCTIONb3YOT UMM XK€ CAMHUMH CO3/IaHHbIH
HHCTPYMEHT HMMEHHO JUIs TOr0 THNa
aHams3a, Ui KOTOPOTO OHHM €ro u
co3gaBaid. BeposTHO 310 — omHO H3

NEPCNEKTUBHBIX HAIpaBICHUU pasBuTUs

13

In conclusion, may I note that the
paper contains untapped data, although
it is probably not worth trying to fit
everything into a single paper. The

results of the essentially

paper
represent three large sets of analyses,
each with its own outcome and result.
However, the results of the first set of
studies—the "functional classification"
of testate amoebae—are not fully
utilized in the second and third
sections. It would be very interesting
to see how the authors' classification of
testate amoebae by functional groups
(not by species or individual functional
traits) fits into the obtained data. So
far, it appears that the authors are
deliberately not using their own tool
for the type of analysis for which they
designed it. This is likely one of the
further

promising areas for

development of this research.



ATOro UCCIIEIOBAHNMS.

3aBepluasi  OT3bIB, OTMEYy, 4TO

YKasaHHbi€ MHOIO 3aMe€YiaHHus HHU B KoeH

mepe HE yMAJISIIOT 3HAYUMOCTH
BBEITTOJIHEHHOTO aBTOPOM
JAUCCEPTALIMOHHOIO HCCJICIOBAHMUS.
Jucceprauust  orBewaeT  TpeGOBaHMAM,
YCTAHOBJICHHBIM MocKOBCKHUM
rocyaapCTBEHHBIM YHUBEPCHUTETOM
umenn M.B.JlomonocoBa Kk paboram
no106HOr0 poaa. Copnepxanue
JUCCcepTaLuH COOTBETCTBYET
CIELUATBHOCTH 1.5:15. Dkosorus
(Oumosornueckue  HayKu), a  TaKxkKe
KpUTEPHUAM, OmpeAeseHHsM nmn. 2.1-2.5

[Tonoxenus o NPpUCYIKJICHUU  YUYCHBIX

CTEINEeHEN B MOCKOBCKOM

rocy1apCcTBEHHOM YHHUBEPCHUTCTEC HWMCHH

M.B.JlomoHocoBa. JluccepraumonHoe

HCCJICNOBAHHUE

0pOpMIIEHO  COIIAaCHO

TpCﬁOBaHHHM Ilonoxenus o coBere 110

3alIUTe nuccepTaum‘i Ha COMCKAHHC

yqeuoi’l CTEINICHH KaHauJaaTta HaykK, Ha

COHUCKaHHEC yquOﬁ CTCNICHH  JIOKTOpa

HayK MOCKOBCKOTO rocyaapcTBEHHOIO

yHuBepcurera umenu M.B.JlomoHocoBa.

Takum o6pasom, couckarens Cy

[[3sxysl  3aciay)KMBaeT  I[PHUCYKICHUS

y‘iCHOﬁ CTCIICHH KaHjau/iara
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Finally, I would like to note that the
comments I have made in no way
diminish the significance of the
author's dissertation research. The
dissertation meets the requirements
estabished by Lomonosov Moscow
State University for works of this type.
The dissertation content complies with
1.5.15.

(biological sciences), as well as the

the  specialty Ecology

criteria defined in paragraphs 2.1-2.5

of the Regulations on Awarding
Academic Degrees at Lomonosov
Moscow  State  University.  The

dissertation research is formatted m
accordance with the requirements of
the Regulations on the Dissertation
Defense Council for the degree of
Doctor of Philosophy in Biology of the

Lomonosov Moscow State University.

Thus, applicant Su Jiahui deserves
to be awarded the degree of Doctor of

Philosophy in Biology in specialty
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