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The dissertation of Kaparbay Raushan, entitled “Ecological and biological features and
structure of cenopopulation of the rare species Hepatica falconeri (Thoms.) Steward.
(Ranunculaceae Juss.) in the south-east of Kazakhstan”, is dedicated to the study of the
coenopopulation of Hepatica falconeri (Thoms.) Steward, growing in the southeastern region
of Kazakhstan. The research was conducted in the southeastern region of Kazakhstan and aims
to contribute to the understanding of this species' cenopopulation structure.

The work provides a very detailed literature review that provides a thorough introduction to this
extremely rare species which had played a significant role in the evolutionary processes of the
genus Hepatica. This is followed by a chapter on the Methodology used for the collection of
data and their analyses. After this, we find the chapter of Results and Discussions, which is
organized around the following main findings:

. Soil Characteristics: The soil“in the study area is primarily composed of medium
carbonaceous fractions and is non-saline, with salt content below 0.1%. The upper layer has a
high organic matter content, ranging from 10.67% to 19.42%. The pH levels indicate a neutral
reaction in the upper layer, while a weakly acidic reaction is observed at depths of 30-60 cm,
with pH increasing to 8.93% at deeper carbonaceous layers (76-120 cm).

o Population Distribution: The distribution of H. falconeri individuals is uneven. The
study identified a total of 1,198 individuals across six cenopopulations, with varying densities:
339 in the first, 108 in the second, 168 in the third, 60 in the fourth, 145 in the fifth, and 378 in
the sixth cenopopulation.

. Seed Characteristics: The number of seeds per fruit varies significantly, with some
individuals producing between 5-7 and 12-16 seeds, while others have 9-12 seeds, indicating a
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high variability in reproductive traits. The average number of seeds per fruit was found to be
around 10.04.

e  Flower Structure: The study analyzed 400 flowers from four cenopopulations along the
lower part of the Taldi River. It was found that flowers predominantly have six petals (94.5%),
with fewer having five (3%), seven (1.7%), or eight petals (0.3%). This suggests that flowers
with six petals are the norm for this species, while those with fewer or more petals are rare.

The final chapter of Conclusions summarizes the findings and lays down the effective
conservation of this relaict species in Kazakhstan. Finally, we find 135 items in the list of
references that provided the basis of the dissertation already available in the scientific literature.

The content of the dissertation fully aligns with the research specialty. Many findings and data
of the work possess novelty as well as theoretical and practical significance. I especially
appreciate the contribution of the better understanding of the auto-ecology of this rare species,
which can really be used in conservation practices! In summary, the dissertation provides
valuable insights into the ecological and biological aspects of Hepatica falconeri, highlighting
its population structure, reproductive characteristics, and the environmental conditions of its
habitat. This research is significant for conservation efforts and understanding the dynamics of
rare plant species in Kazakhstan.

As a foreign supervisor, I am very pleased to have had the opportunity to work with her during
her doctoral research under the joint supervision of Doctor of Biological Sciences, Professor
Mukhitdinov Nashtay, and I had the possibility to formulate my views on her research.
Kaparbay Raushan’s research is a scientific work with a strong theoretical foundation, including
studies by foreign and domestic scientists, biologists, and representatives of other natural
sciences. The logical structure of her work confirms the quality and thoroughness of the
research conducted. Thus, she has successfully addressed the tasks set out and achieved the
goals of the research. During the dissertation process, Raushan demonstrated enthusiasm for
the subject and a serious approach to the research problem. She showed independence in
studying and analyzing sources from both domestic and foreign authors, as well as skillfully
formulating the goals and objectives of further research.

As a scientific achievement, I acknowledge her findings presented in her dissertation as follows:-

¢ Ecological-coenotic associations and population structure: The dissertation thoroughly
characterized the ecological settings of Hepatica falconeri populations, defining their age
structure and population sizes, revealing varying ontogenetic states across different locations,
and indicating healthy but not fully mature populations.

e Morphology and morphological variability: This study established the typical floral
morphology of Hepatica falconeri as predominantly six-petaled, while also quantifying the
variability in seed number per fruit, providing valuable insights into the species' reproductive
biology.

e Floral composition of coenoflora: The research cataloged the diverse floral communities
associated with Hepatica falconeri, identifying key co-occurring species and highlighting the
influence of differing environmental conditions on floral diversity across studied regions.
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e Biometric and anatomical characteristics: The dissertation provided a detailed analysis
of the biometric and anatomical features of Hepatica falconeri at different life stages,
demonstrating significant variations in plant parameters across cenopopulations, reflecting
local environmental influences. '

e Growth conditions and anatomical adaptations: The study revealed distinct anatomical
adaptations in Hepatica falconeri related to varying moisture conditions across different gorges,
showing a transition from xerophilic-mesophytic to mesophytic features, providing valuable
diagnostic information.

Given the above novelties and scientific merits, it’s my pleasure to express my strong support
of Kaparbay Raushan’s doctoral dissertation “Ecological and biological features and structure
of cenopopulation of the rare species Hepatica falconé;'i (Thoms.) Steward. (Ranunculaceae
Juss.) in the south-east of Kazakhstan”; in light of this, I support the PhD dissertation to be
considered for PhD defence, and — after successful defending — I support Kaprabay Raushan to
be awarded by the title PhD doctor.

Yours sincerely,

A >{ /7
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el ‘%Gébor ramik6, PhD
' “head of research group

Evolutionary Genomics Research Group
Department of Botany, University of Debrecen



Kanap6aii PaymanHbIH
8D05108-I"ecboTanuka MaMaHIBIFEI OOMBIHIIIA

«KasakcTaHHBIH OHTYCTIK-IIBIFBICBIHAAFBI CUPEK Ke3neceTiH Hepatica falconeri (Thoms.)
Steward. (Ranunculaceae Juss.) TypiHiH LEHOIOMYJIAUACHIHBIH SKOJIOTHSIIBIK-OHOIOTHSIBIK
epeKIIeNiKTepi MEH KYPHUIBIMBD) TaKbIPHIOBIHAAFbI IOKTOPIIBIK JMCCEPTALUACHIHA

07.03.2025
ITIKIP

Kamap6ait Paymanusi «KazakcTaHHBIH OHTYCTIK-IUBIFBICHIHAAFbl CHpEK KeszeceTiH Hepatica
falconeri (Thoms.) Steward. (Ranunculaceae Juss.) TypiHiH LEHONOMYJISIUACHIHBIH
9KOJIOTHSTBIK-0HOJIOTHSUIBIK epeKIIeNiKTepi MeH KYPBUIBIMBD) TaKbIPBIOBIHAAFB! AUCCEPTALUACE]
KaszakcrauHelH OHTYCTiK-mmeiFbICBIHAarsl Hepatica falconeri (Thoms.) Steward Typinin
LIEHOIOMYJIALMACEIH  3epTTeyre apHajuraH. 3eprrey Kas3akCTaHHBIH OHTYCTiK-IIBIFBICHIHIA
XKYPTi3iiI, oChl TYPAIH LIEHOMOMY AU KYPbUIBIMBIH TYCIHY A1 KeHelTyre GarbiTTanral. XXyMmeic
erKel-TerKeisi oeOueTTep MOMysIH KaMTHIBI, 6T€ CHPEK Ke3IECETiH TYP Typasibl XKaH->KaKThI
kipicne Gepeni, Hepatica TyBICBIHBIH 9BOJIIOLMSUIBIK IPOLIECTEPiH/IE MAHBI3JABI POJ aTKapraH.
OmaH xelliH MoNiMeTTep >XHHAY XOHE ONApHBIH Talgaybl oHicTeMeciHe apHaIFan Bemim
KenTipinreH, coHsiHaa «HoTmxkenep MeH Tankpulayniap» Tapaysl OepiireH, on kejeci Hensrl
TY)XBIPBIMJIAp TOHIpPEriHAe YibIM/IaCTHIPbUIFaH:

 Tomelpak cumarramManapbl: 3epTTey ayMarbIHAArbl TONbIpAK HEri3iHeH opTala KeMipTeKTi
(paxumsmapaan Typaas ’KoHE TY3/bI eMeC, Ty3 KypambIHbIH Moepi 0,1%-teH TeMeH. YKoraprs
KabaTTa OpraHMKajbIK 3aTTapAblH Mejuepi xorapsl, 10,67%-ten 19,42%-ke neitin esrepeni. pH
IeHreitnepi xoraprel KabaTTa HEHTpanabl peakuusHbl kepeeteni, an 30-60 cM TepeHmiKkTe aJci3

KBIIIKBUT peakuust Gadikananel, pH kepcetkimi TepeHipex keMiprekrti kabarrapaa (76-120 cwm)
8,93%-ke neitiH mOoFrapbUIaiIbl.

o [Tonynsanusausig Tapanysl: H. falconeri Typiniy napakrapbinblH Tapaity sl Gipkenki emec. 3eprrey
OapbIcBIHAA aNTHl LeHononmyauusaaa 6apasirel 1,198 napax aHbIKTaIBI, ONMapPABIH THIFBI3ABIFEI
opTypni: Gipinmi nenomomynsusaa 339, exinmine 108, ymwinmicinge 168, Teprinmicinge 60,
Oecinmicinne 145 sxoHe anTHIHIILI HeHononysnusana 378 napak Gap.

* TyxpmM cunaTTaManapsl: Op0ip jxeMicTeri TYKbIM caHbl allTap/bIKTal e3repin oThIpaasl, Keibip
napakrapaa S-7 uemece 12-16 tykeiM 6osca, an 6ackanapeinaa 9-12 TykeiM keszieceni, 6y kebGero

epeKIIeTiKTepiHae XKOFaphl e3reprimTikTi kopeereni. Opratua anranna, opbip xeMicTeri TYKbIM
causl mamameH 10,04 Gonbim TaOBLUIANEL.

o I'yn xypsuibiMel: 3eprrey Gapbichiiaa Tanapl eseHiHiH Temenri Genirimpgeri Tept
uexononysuusaaad 400 ryn Tangansin seprrenai. Hatmkecinae, rynaepaiy 6acsmv kemnminirinae
anThl Xanbipak O6ap exeHi aHbIKTanAb! (94,5%), an asmaran rymnuaepnae 6ec (3%), xeti (1,7%)
uHemece ceri3 (0,3%) xanbipak 6ap. By anTel xanblpakTsl MYJAACPAIH OCBHL TYP YIUiH KaJIBIIThI
€KeHiH, ajJl a3 HeMece KOIl Janblpakrapbl 6ap Iyiaepaid cupek kesueceTiHid kepcereni. COHFBI
KOPBITBIHABI TapaybIHIAa 3€pTTey HOTHXKENepi >KMHAKTAIBIN, OChl CHPEK Ke3IeCeTiH TYpIiH
Kasakcranga TuiMai cakTaiybl Typasibl YCHIHBICTAap KacajiFaH. AKBIPBIHZA, QUCCEPTAlMsSHBIH
FBUIBIMH 9/1e0HeTTe KOJDKETIMII Heri3fepin KaMTaMackl3 eTkeH 135 nepexkesniy TisiMmi GepinreH.

JluccepTauusaHbIH Ma3MYHBI 3€PTTEJICTIH MaMaH/bIKKAa TOJBIK colikec keneni. JKyMbICTBIH
KOIITEreH HOTHXKENEpi MEH AepeKTepi jKaHalbIKKa He MKOHE TEOPHSUIBIK, MPaKTUKAIBIK MaHbI3bI
Gap. Men ocipece OChl CHpeK Ke3IeCeTiH TYP/iH aBTOIKOJOTUACHIH TEPEHIpeK TYCiHyre KOCKaH
YJIECIH epeKIle aTam 6TKIM KeJeli, oiTkeHi OyJ1 IbIH MOHiH/e TaOUFaTThl KOPFay NPaKTHKAChIHAA
KongaueUTysl MyMKiH! KopeiTemHasutait keme, muccepramus Hepatica falconeri Typinin
9KOJIOTHSIJIBIK JKOHE OMOJIOTHSUIBIK ACTEKTiNiepi Typayibl KYHIBI MOJIMETTep YCBIHAMbI, OHBIH



TIOMYJISIHS KYPBUIBIMBIH, K60€I0 €peKUIENTiKTepiH MOHE TIpUIUIIK OPTACHIHBIH 3KOJOTHUSIIBIK
JKaraiaapbiH aTan Kepceteldi. by 3epTrey TaburaTThl Kopray KyMbIcTapbl MeH Ka3akcTannarsl
CHpEK Ke3JeCeTiH eciMIiK Typ/IepiHiH AWHAMHKACHIH TYCIHY YIIIH YJIKEH MaHBI3Fa He,

[Herennix FeUIIMH KeTekmmi perinae MeH KamapOait PaymanMeH OHBIH JOKTODJEBIK 3€pTTEyi
GapsIichHaa Gipre XXyMBbIC icTey MYMKiHJiriHe He G0/IFaHBIMA 6T€ KyaHBIITHIMBIH. By &yMbIc
Ouonoruss FBHUIBIMZAPBIHBIH JOKTOpHI, mpodeccop Hamrait MyxutaunoBThH Gipnecken
JKETeKIIITiriMeH JKYPri3inai koHe MEeH OHBIH 3epTTeyiHe ©3 Ke3KapachIMABI KaJbIITacTHIpY
MyMKinziria anasm. KamapGait PaymanHbIH 3epTTeyi — IeTeNiK XKoHe OTaHABIK FAIBIMIAP/bIH,
OuonorrapabiH xkoHe 6acka 1a TaOUFU FBUIBIMIAP OKIIJEPiHIH 3epTTEeyJIepiH KaMTUTHIH KYIITI
TEOPHSNIBIK HETi3i 6ap FEUTBIMH JKyMBbIC. OHBIH YMBICHIHIAFBI JIOTMKAJIBIK KYPBUIBIM JKYPri3iirexn
3epTTEyMiH camachkl MEH TepeHAIriH pacraimsl. Ockunaifina, on KOWbUIFaH MiHOETTEpAi COTTI
OpBIH/IAI, 3epTTey MaKcaTTapbIHa XeTTi. Jluccepraius nporeci 6apeichinaa Payiian TakpIpbinka
JereH KbI3BIFYIIBUIBIK IIEH 3epTTEY MacesleciHe eTeH XKayalKepLIiTikieH Kapayasl kepceTti. O
OTAHABIK JKOHE INETENJIK AaBTOPNApIbIH KO3KapacTapblH 3epTTey JKOHE Taljay KesiHnje

TOYENCI3/iriH TaHbITHII, 9pi KapalFhl 3epTTEYIEpAiH MaKcaTTapbl MEH MiHAETTepiH webep Typae
aHBIKTal OinAi.

FeuibivMu sxeTicTik peTinae MEH OHBIH AUCCEPTALMACHIHA YChIHBUIFAH HOTIKENEPIiH Keneci Typae
MOHBIHAANMBIH:

* OKOJIOTHSUIBIK-IIEHOTHKAJIBIK aCCOIMALMsIIap JKOHE MOMYyJIALUS KypbsUIIMBL Jluccepraius
Hepatica falconeri momyiauusiapsIHbIH 9KOJOTHSUIBIK XKaFAaiIapblH TOJBIK CHIIATTAI, OJIAp/IbIH
’Kac KYPBUIBIMBIH JKOHE IOITYJIILHUS KOJNIEMiH aHBIKTaJbl, TYPJIi OpbIHAApAarkl OHTOIE€HETHKAIBIK
KYH/IiH e3repyiH KepCceTTi, COHBIMEH KaTap 9JIi TOJIBIK KETiIMETeH MOy ISIHsIapabl KOPCETTI.

* Mopdornorus sxene Mopdonorusnsik esreprimrik: Byn seprreyne Hepatica falconeri Typinin
THUITIK I'yJI MOPG)OJIOTHACH! aJITHI JKaNbIpaKTaH TYPAaThIHbI aHBIKTAJ/IbI, COHJial-aK Oip sxemicreri
TYKBIM CaHBIHBIH O3TeprillTiri CaHABIK TYprblda OarajaHbIl, OCBl TYPAIH PENpOMYKTHUBTI
OUONOTHSACH Typaslbl KYHBI MaJliMeTTep Gepii.

® BuoMeTpHsANBIK XKoHE aHATOMUSIBIK cunarramanap: Jucceprauus Hepatica falconeri Typinin
Tipmiiik  eryiHmeri opTypni  keseHuepiHmeri OHOMETPHSIIBIK — JKOHE  AHATOMMSUIBIK
epeKIIeNiKTepiH erxel-rerxeiini Tanmansl, Oy 3epTreynepie oCiMAIK mapameTpiepiHiy
LEHONOMY/IILUSIAap apachlHa alTapibIKTalf e3repeTiHiH KOpCeTil, >KeprilikTi 3KOJOTHSUIBIK
oceprnepai Ginaipeni.

* Ocy xarmaitnapbl oHe aHaTOMMSNBIK Oedimaenynep: 3eprrey Hepatica falconeri Typinig
OpTYpJ  INaTKaNjapAarbl  BUIFAIIBUIBIK  OKarjaiiiapeiHa  GaiylaHBICTBI  aHATOMMSIIBIK
Oeftimmenynepin  aHbIKTanm,  Keepodmiubai-Me30GUTTI  cumarramanapiaH  Me30(QuTTi
CHIIaTTaMaJlapFa eTYIl KepCeTil, KYHAbl AHarHOCTUKAIIBIK aKIiapaT YChIH/BL. '

Xorapeina aTajnraH XaHaJIbBIKTap MEH FBUIBIMH JKETiCTIKTEpAi eckepe oThipbin, MeH Kamapbait
Paymanusiy «Ka3akCTaHHBIH OHTYCTIK-IIBIFBICBIHAAFE! cupek Kesjecerin Hepatica falconeri
(Thoms.) Steward. (Ranunculaceae Juss.) TYpiHIH IE€HOMOMYJISILIUACHIHBIH 3KOJIOTHSIIBIK-
GUOJIOTHSUTBIK €pEKIIETIKTEPI MEH KYpBUIBIMBD) aTThl JOKTOPJBIK JHCCEPTALMSACHIHA TOJBIK
KoNay KepceTyre KyaHbIUTHIMBIH. OchliFaH opai, MEH aTajfaH AUCCEPTALUSHBIH KOprayra
YCHIHBUTYBIH KOJIJANMBIH, al Kopray CoTTi asKranraHHaH keitin Kanap6ait Paymanra ¢punocodpus
noxtops! (PhD) mapexeci Gepinyin KonmaiMbIH.

Kypmernen noxrop ["abop IlIpamxo,
/xonsl 6ap/ PhD, OBomouusnslk reHOMHKa OoMHBIHIIA
/mepi Gap/ 3eprrey TOOBIHBIH  kerekirici, Boranwka
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