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Review
of the Scientific Consultant on PhD dissertation of Mgr. Aigerim Mamirova

“Restoration of the soil contaminated with organochlorine pesticides using second-generation
biofuel crops with following cascading use of biomass”

One of the biggest environmental problems in Kazakhstan and globally is contamination of the
productive soil by xenobiotics frequently happened around agricultural fields, locations of oil, gas, mining,
processing industry and military polygons. Such territories pose the constant tremendous impact to the
environment and human health, from this point of view developing an effective method for remediation of
the localities is an important scientific and practical goals.

Recently phytoremediation has been recognized as alternative to physical or chemical processes
used for revitalization of the contaminated soil. That technique uses vegetation to accumulate, degrade or
stabilize environmental contaminants in soil, sediments, surface water, or groundwater. Selection of plants
is determined by their ability to bring water to the surface soil by evapotranspiration, to break down
contaminating substances through enzymes. Plants need to have high biomass productivity and growth rate,
be adaptable to certain airborne contaminants and climate conditions as well as resistance to drought, cold,
salinity, soil pH, etc. In order to achieve good phytoremediation efficiency, plants should produce a great
quantity of biomass in contamination conditions.

There are a growing number of researches related to utilization of different bioenergy crops as
perspective plants in phytoremediation of the trace elements and organic substances soils. These plants
show good growth and development in differently contaminated soils. Among energy crops Miscanthus
spp. and Paulownia tomentosa (Thumb.) Steud have been proved as the most perspective crops having the
sufficient harvest values even at the pure nutrients soil, showing frost-resistant properties and good
production. In addition to energy production Miscanthus spp. biomass is a promising cellulose-containing
raw material to be converted to cellulose, biofuels and different bioproducts. Miscanthus spp. can be used
for sewage sludge restoration and soil remediation contaminated with the trace elements. The most widely
known species of this genus used in phytoremediation is M. x giganteus J M. Greef & Deuter (M. x
giganteus). However, M. sinensis compared with M. x giganteus showed better ability to grow in the soil
with organic contaminants. '

The using of energy crops Miscanthus spp. and Paulownia tomentosa (Thunb.) Steud for
phytoremediation process in trace elements contaminated soils are well presented in the scientific literature
while exploitation of these crops for pesticides contaminated and mixed contaminated soils are very limited.
In addition, the impact of the soil amendments and microorganisms in the phytoremediation process are
researched fragmentarily. There is no data about cascading use of these crops’ biomass including utilization
the waste contaminated roots for biochar production.

That is why the main goal of the PhD study accomplished by Mgr. Ajgerim Mamirova has been
researching of the phytoremediation potential of Miscanthus spp. and Paulownia tomentosa related to the
organochlorine pesticides (OCPs) and trace elements contaminated soils, exploring the peculiarities of
influence the different soils amendments and microorganisms isolated from the contaminated soil to the
parameters of phytoremediation and studying the option of cascading use of biomass with biochar
production.

The goals set in the PhD study were fully accomplished by Mgr. Aigerim Mamirova. She explored
in the Lab conditions the phytoremediation process with targeted energy crops with the artificially



contaminated by OCPs soil and real trace elements contaminated soil from V3ebofice, Czech Republj;
deeply researched the impact of soil amendments, i.e.: Tween 20 and Activated Carbon, to the parameter;
of phytoremediation with Miscanthus sinensis And., studied the potential role of plant growth Promoting
bacteria in M. x giganteus phytotechnology applied to the trace elements contaminated soils and
overviewed the way for cascading use of M. x giganteus biomass in processing of biochar.

Studies of Mgr. Mamirova represents a complete and logistically structured scientific work in
which the theoretical part based on the deep overview and analysis of the domestic and foreign publisheq
papers in the field is closely connected with the experimental part and finally logistically run to the practicy|
implementation. The practical results as a part of the CORNET project “MiscanValue” will be used by
number of the Czech firms united in Cluster WASTen.

The main researched results of Mgr. Mamirova are fully reflected in the publications, from which
two are published in the internationally recognized scientific journals with high impact factors, ie.;
International Biodeterioration and Biodegradation (IF = 4.074) and Environmental Science and Pollution
Research (IF = 3.056). The results of the PhD work were constantly presented at the scientific conferences,
in addition Mgr. Mamirova did a report at the scientific seminars at UJEP, Czech Republic.

During work on PhD thesis Mgr. Aigerim Mamirova was fully responsible for establishing the
experiment, evaluation of the research data and their visualization and interpretation. She showed a good
writing style which essentially improved during scholarship at UJEP while worked at the jointly writing
publications. While at the PhD study Mgr. Mamirova has tremendously developed professionally and is
now a fully formed scientific worker with the international background.

The results of her PhD study are new and have brought a prominent scientific knowledge to the
field of biotechnology, phytoremediation, microbiology and related scientific fields, first of all agriculture
and alternative energy.

The work is done in accordance with the requests to the PhD dissertation.

In my opinion, taking into account the framework of the solved scientific goals, importance of the
results to the science and practical value, the PhD thesis of Mgr. Aigerim Mamirova meets the requirements
to PhD doctoral thesis related to speciality 6D07011 — “Biotechnology”.

Professor Valentyna Pidlisniuk, Dr.Sc.

Department of the Environmental Chemistry and Technology,

Jan Evangelista Purkyn& University in Usti nad Labem, Czech Republic
German-Czech CORNET project “MiscanValue”,
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Hay4HOro KOHCY/IbTaHTa Ha AuccepTauroHHyo (PhD)
paGota Maructpa Ajirepum MaMupoBoit
“BoccTaHOBI/IeHHE X/I0POPraHHYecKHMH NeCTHIHAAMH 3eMeJlb ¢ IOMOIMbI0 GHOTOIIHBHBIX
pacTenHii BTOPOro noKoJieHHS ¢ MOC/IeAYIOMAM KACKAAHBIM HCI0/Ib30BAHHEM GHOMAacChI”

OnHo# 3 camex Gonblukx 3KoMOrHueckux npobnem B KazaxcraHe M BO BCEM MHpE ABIIAETCS
3arpA3HCHMe  HCMNONB3YeMOM MOYBbHI KCEHOOMOTHKaMHM, KOTOpPOE 4acTo BCTpeHaeTcs BOKpYr
CEIbCKOXO3ANCTBEHHBIX ~ MIONEH, MeCT  pacrnofioeHus — He(TerasoBoi,  rOpHOAOOBIBAIOLIEH,
nepepabaTbiBaOEH MPOMBILLIEHHOCTEH M BOGHHBIX MOMMrOHOB. Takue TEPPUTOPHM OKa3BIBAIOT
TMOCTOSIHHOE KONOCCANbHOE BO3AEHCTBHE Ha OKPYXKAIOLLYIO Cpedy H 3J0POBbE YENOBEKA, C 3TOM TOUKH
3peHus pa3paboTka 3 HeKTUBHEIX METONOB PeKyNbTHBALIMM TEPPUTOPHIA AB/AETCA BAKHOH HAay4yHOH H
MPaKTHYECKOH LIeNblO.

B nocnennee Bpems (uTopeMenmanMs ObUla MpPHU3HAHA ATLTEPHATHBOM GU3MYECKUM WM
XMMHMYECKMM TIPOLIECCAM, HCTONB3YEMBIM IS BOCCTAHOBJIEHHS 3arps3HEHHON IOYBEL OTOT METOA
HMCTIO/Ib3YET PACTEHHs JUIA HAKOIUICHHS, Pa3/ioKeHHs WM CTabWIHM3ALMK 3arpsasHUTENel OKpyxatoluei
CpeIbpl B TMOYBE, NOHHBIX OTIOXKEHHAX, [TOBEPXHOCTHBIX MJIM TPYHTOBBIX BOZAAX. Bri6op pac'reﬂuifl
ONPEAENAETCA MX CIHOCOGHOCTBIO MEpPeHOCHTh BOAY Ha IOBEPXHOCTb IIOYBBI IOCPEACTBOM
9BaMOTPAHCIUPALlMH, YTOOBI paspyllaTh 3arpA3HAIOLIME BelleCTBa ¢ MoMollbio depMeHToB. PacTeHns
NOJDKHBI MMETh BBICOKYIO NpPORYKTHBHOCTH OHOMAcCHl H CKOPOCTh pOCTa, OBITh aanTHpYEMBIMH K
ONPEACICHHBIM NMEPEHOCHMBIM TI0 BO3AYXY 3arpA3HHUTENAM H KIMMATHYECKHM YCIOBHAM, a Taloke ObITh
YCTOHUYMBLIMM K 3aCyXe€, XOJIOAY, 3acolieH o, pH mouss! U T.A4. [l focTikeHHA XopolueH 3G heKTHBHOCTH
(uTOpEMENMalMH PAaCTeHHs AO/DKHBI MPOM3BOAMTH GOJBIIOE KONMYECTBO GHOMACCHl B YCIOBHAX
3arps3HeHus.

Pacrer  xonMuecTBO  HccienoBaHMii,  CBS3AaHHBIX € HCMONB30BAaHHEM  PasiM4YHBIX
GHOIHEPreTHYECKHX KyJbTYp B KauecTBe MEpPCTEKTHUBHBIX pacTeHHil s (GUTOpeMeaualldd I0YB,
cofiepKallliX TOKCHYHBIE MHKPO3IEMEHThl U OpraHMYecKHe BeLIECTBA. DTH PACTEHUS XOPOLIO PacTyT M
pa3BHBAIOTCA Ha I0YBaX C Pa3IMYHBIM 3arpsa3HeHHeM. Cpeau sHepreTHueckux KyaeTyp Miscanthus spp. n
Paulownia tomentosa (Thunb.) Steud 3apexomeHnoBanyu ce6s kak Haubosee NepCNEKTHBHBIE KYJIBTYPEI,
HMEIOIME JOCTATOUHYIO YPOXKAWHOCTh Jake HAa MOYBE C YHUCTHIMH THTaTeNIbHBIMH BEIECTBAMH,
JAEMOHCTPHPYIOLLYIO MOPO3OCTOMKHE CBOMCTBA M XOpOLIYIO YypoxaHHOCTh. IIOMHMO npou3BoacTBa
3Hepruu 6uoMacca Miscanthus spp. ABNA€TCA NEPCIIEKTHBHBIM LIEILTIONO30COAEPAKALIMM CHIPBEM, KOTOPOE
Gyzer mpeBpalaThes B LEUTON03Y, GHOTOMIIHBO M pasNMuHele 6HONPORYKTHI. Miscanthus spp. MoxeT
HCIMOJB30BaThC UIA BOCCTAHOBJICHHA OCAjIka CTOYHBIX BOJA M PEKYNbTHBALWMH I0YB, 3arpA3HEHHBIX
TOKCHYHBIMH MHKpodieMeHTamMH. Hanbosnee mMpoko M3BECTHBIM BHAOM 3TOrO pOJa, MUCMOJIE3YEMBIM B
duropemenuaumy, sensercs M. x giganteus .M. Greef & Deuter (M. x giganteus). Onnako M. sinensis
Mo CpaBHEHHIO C M. X giganfeus TOKa3all Jly4lIyi0 CTIOCOGHOCTB PacTH B MOYBE C OPraHW4ECKMMH
3arpA3HUTEIAMH.

Hcnonb30BaHHe SHEPreTHUECKUX KybTYp Miscanthus spp. u Paulownia tomentosa (Thunb.) Steud
IS TIpolecca (UTOpEMEAHAlMH B TOYBAX, 3arpA3HEHHBIX TOKCHYHBIMM MMKPOJJIEMEHTaMH, XOPOLIO
NpeCTaBIeHbl B HAYyYHOH JIMTEpaType, B TO BPeMA KaK MCIO/B30BAHHE ITHX KYJBTYp VIS 3apaKEHHBIX
NECTHLHUAAMH M CMEIIAHHBIX 3arpA3HEHHBIX I0YB OYeHb OrpaHuueHo. KpoMe Toro, BIUAHME TOYBEHHBIX
ynoGpeHuii K MUKPOOPTaHU3MOB Ha MpoLiecC GUTOpeMearaLi ucceayercs GpparmenrapHo. Her qanubix
0 KacKaJJHOM MCIMO/b30BaHHUU GHOMACCHl 3THX KYJIBTYp, BKIIOYas YTHIH3ALMIO 3arPA3HEHHBIX OTXOAaMH
KOpHeii /1 POU3BOACTBA GHOYIIIA.

Bor noueMy oOcHOBHas wLeab PhD HcciieNoBaHMsA, BBHIMONHEHHOrO MAarMcTpoM. AWrepum
MamupoBoii, usydaer ¢uTOpeMeIMALMOHHBIA MoTeHuMan Miscanthus spp. w Paulownia tomentosa,
cBA3aHHBI ¢ xuopopraHudyeckuMH mectHiMaamMd (XOII) M  TOKCHYHBIMH MHKPO3JIEMEHTaMH
3arpA3HEHHBIX I10YB, MH3y4YeHHEM OCOOCHHOCTEH BIMAHHA pA3NUYHBIX TOYBEHHBIX J06aBOK M
MMKPOOPraHKW3MOB, BbIAEICHHBIX H3 3ar pA3HEHHOM MOUBEI, Ha MapaMeTphl HUTOPEeMEaHALIMM ¥ BAPUAHTOB
KacKaJHOro MCIoJib30BaH1A GHOMACCEI ¢ IPOU3BOACTBOM OHOYIIIA.

Llenu, noctasneHHsle B PhD Kccien0BaHuH, GbUTH NOMHOCTBIO BHIMONIHEHB! MArMCTPOM. Afirepum
Mamuposoii. B 1a60paTOpHBIX YCIOBHAX OHAa HCCIEAOBANa NPOLECC (PUTOPEMENHALMH C LEIEBBIMH
9HEpreTHYeCKMMH KynbTypaMH ¢ nousoH, 3arpasHeHHOH XOII W TOKCHYHBIMH MHKpOSJIEMEHTAMH H3
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BueGopuue, Yemckas Pecry6nuxa, ry6oko MccienoBana BIUAHHE 102?)32}:;':}011:2““’ HaanMep
Tween 20 u akrueuposannoro yriis, Ha napameTpbl pUTOpeMEAHaLH 0 Miscanthysg Sineny;.
" OCTBYIOLIMX POCTY PacTEHHUH, B q’HTO’rexHo N
And., usyunna NOTEHUHANBHYIO poJib 6aKTepHid, CrIoco yio S—— Moryy
M. x giganteus, NPUMEHAEMOH K Mo4BaM, 3arpA3HeHHbBIM TOKCH'1HbBIMH Mm(p6 : H, u pach(,prla |
x eus ;
Crocob kackanHoro ucnons3oBanus Guomaccel M, x giganteus np nepepadoTke buoyris

Hccnenosanus maructpa MamupoBoii mpeAcTaBiseT coGOH 3aKOHYEHHYIO n TOryeg,
CTPYKTypHpoBaHHy10 Hay4yHylo paboTy, B KOTOpOH TeopeTH4YecKas 4acTb, Ogﬂogaﬂnaa Ha Ty Gokoy
0630pe 1 aHanu3ze oTeuecTBEHHDBIX 1 3apy6exHbIX OMmyGIMKOBaHHBIX paboT B 3TOH O /1acTH, TecHo CB3ay,
C SKCNepHMeHTANBHOM YacTBIO M, HAKOHEll, JIOrMueckH HO0Be/ieHa 1O MPaKTHYECKOH Peanuzayy,,
IpaktHyeckue pesynstatel B pamkax npoekta CORNET «MiscanValue» GyayT ucnionb3oparpcy Pinoy
HELICKMX GupM, 06beauHennbIx B Cluster WASTen. .

OcHOBHBIE pesynbTaThi MccnenoBaHMii maructpa MaMHpOBOI MONMHOCTHIO OTpaxeny
nyﬁnnxaum:x, U3 KOTOPBIX ABa OIMy6IMKOBaHbI B BCEMHPHO l'IpPISHaHHI?lx Hay4HBIX XKypHaJjiax ¢ PblcokHMH
"Mﬂalﬂ‘-tbalcropamn: International Biodeterioration and Biodegradation (IF = 4;074) H EnVll‘onmema]
Science and Pollution Research (IF = 3.056). PesynbTaThl KaHAMAATCKOW paGoThI NOCTOAKY,
[IpeAcTaBaAnUCh Ha Hay4HBIX KOH(epeHLHsX, KpOMe TOro, MarucTp MamupoBa BricTynuia ¢ AOKNagop
Ha Hay4HBIX ceMHMHapax B UJEP, Yexus.

Bo Bpems paGors Hajl KaHANJATCKOH auccepTaumeii MarucTp Aiirepum Mamuposa TIOJTHOCTR1g
OTBe4ana 3a mocramoBky SKCTCPUMEHTA, OLEHKY JaHHBIX MCCICNOBaHHMSA, MX BH3yalusaluio y
MHTeprpeTawmo. Oxa nokasana xopoumii cTHIb NACbMa, KOTOPBIA CYIECTBEHHO YITYHUIMICA BO Bpeyg
CTaxkupoBku B UJEP, korza ona paboTana HaJl COBMECTHBIM HaNHCaHHEM My6auKauuii. Bo BDEMS yueby;
B acmMpaHType Marmcrp Mamuposa 3nauntensho Bepocia B mpodeccHoHaTbHOM MiaHe 1 Teneps
ABNISCTCA MOMHOCTEIO ChOPMHPOBAHHBIM Hay4YHBIM COTPYAHHKOM C MEX/YHAPOHBIM OIBITOM.

Pesynerath! ee AOKTOPCKOH NMCCEpTALMH ABJIAIOTCSA HOBBIMH M IIPMHECIH BBIIAIOIHECS Hay4Hpie
3HaHUA B o6sacTH GuoTexHonoruy, duTopemenuanuy, MHUKPOGHONIOTMH H CMEXHBIX HAYYHBIX obnacrsx, s
TIEPBYIO OUepens, cenbCKOro Xo3MicTea JIBTePHaTHBHO HEPreTHKH.

Pa6ota Bemonnena B coorreTcTBHY ¢ 3anpocaMu Ha COUCKaHHE JUCCEPTaLIHH.
Ha wmoit B3rmam, yuureisas PaMKH  peIIaeMbIX HAY4HBIX 3a]a4, BAXKHOCTh IONYYEHHbIX
PE3Y/ILTATOB V1 HAYKM H NPAKTHUECKYIO LEHHOCTE, HCCepTaLms I0KTOpa drtocodun MarucTp Aiirepum

Mamuposa COOTBETCTBYET TPeOGOBAHMAM K JOKTOPCKOM AUCCepTalMK Mo crneurantbHocT 6D070100-
BuortexHonorus.

IIpodeccop Banenrtuna IMpnucHrok, 4.6.1.
Kadenpa Xumuu u Texuonorun Oxpyskaroweii cpe g

VYuuBepcurera SHa EpanrenmcTs! IMypxune B Veru nan Jlabem, Yemckas Pecrmry6muka
Hemeuko-Yeuckwnii npoexr CORNET “MiscanValue”
Hayunelii koHCynbTanT 13 Yewckoit Pecny6nuku

Ten: +420 776 051 475
Email: valentyna.pidlisniuk@ujep.cz

Houent Hosed Tpora, PhD.

3aMecTHTeNb A€KaHa N0 pa3BuTHIO, DakynsTeT OKpY2Karowei cpenpi
YHuusepcuret Slna Esanrenucts! [Typkune

Ycru Han JlaGem, Yemckas Pecry6nuka
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