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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 co_ntaminants. · 1 

The u;ing of energy crops Miscanthus spp. and Paulownia tomentosa (Thunb.) Steud for 

phytoremediatiQn process in trace ele~ents ~ontaminated 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 Vsebofice, Czech Republj c, 
deeply researched the impact of soil amendments, i.e.: Tween 20 and Activated Carbon, to the parameters 
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 ofbiochar. 

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 published 
papers in the field is closely connected with the experimental part and finally logistically run to the practical 
implementation. The practical results as a part of the CORNET project "MiscanValue" will be used by 
number of the Czech firms united in Cluster WAST en. 

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, i.e.: 
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 fonned 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". 
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HayqHoro KOHcym.nurra Ha ,IJ,HCCepTill{HOHttylO (PhD) 

pa6oTa Marnc-rpa NirepHM MaMHpoeoii 

"BocCTaHOBJleuue XJIOpopraHH'leCKHMH necTH .. H,IJ,9MH 3eMeJJb C DOMOU(blO 6UOTODJIHBHblX 

paCTeuuii BToporo DOKOJleHHH C DOCJ1e,11,y10muM KaCKa,11,HblM HCDOJlb30B9HHeM 6uoMaCCbl" 

0,11,HOH H3 CaMblX 60JiblIIHX 3KOJIOrH'IeCIOIX npo611eM B KaJaxCTilHe H BO BCeM MHpe SIBmleTCR 

3arpR3HCHHe HCilOJlb3YCMOH IlO'IBbI KCeHo6HOTHKaMH, KOTOpoe qacTO ec-rpe'IaeTCR BOKpyr 

CCJlbCKOX03RHCTBeHHbIX noJieH, MeCT pacnOJIO>KeHHR Heq>Tera30BOH, ropHo,11,06b1BaJOLL1eH, 

nepepa6aTbIBaJOLL1eH npOMbllIIJieHHOCTeH u BOeHHbIX IlOJIHrOHOB. TaKHe reppHTOpHH OKa3h1BaJOT 

IlOCTORHHOe KOJIOCCaJibHOe B03,IJ,eHCTBHe Ha OKpy>KaJOmyJO cpeey H 3,11,0pOBbe 'ICJIOBeKa, C 3TOH TO'IKH 

3peHHR pa3pa60TKa 3<p<peKTHBHbIX MeT0,1),0B peKYJibTHBal{HH reppHTOpHH RBJlReTCSI BIDKHOH HaYIJHOH H 

npaKTH'ICCKOH l{CJiblO. 

B nocne,11,Hee epeMR <pHTopeMe,11,uaQHR 61,ma npH3HaHa aJibTepHaTHBOH <pH3H'ICCKHM HJIH 

XHMH'IeCKHM npol{eccaM, HCilOJib3yeMbIM ,IJ,JIR BOCCTaHOBJieHHR 3arpR3HeHHOH IlO'IBbl. 3-roT MeTO,IJ, 

HCilOJib3YeT pacTeHHR ,IJ,JlR HaKonneHHR, pa3JIO>KCHHR HJIH CTa6HJIH3aQHH 3arpR3HHTeJICH OKp)')KaJOI.LICH 

cpe,11,1,1 B IlO'IBe, ,11,0HHbIX OTJIO>KeHIDIX, noeepXHOCTHbIX HJIH rpyHTOBbIX B0,11,ax. B1,16op pacTeHHH 

onpe,11,eAAeTC1I HX cnoco6HOCTblO nepeHOCHTb BOJJ.Y Ha noeepXHOCTb nO'IBbl nocpe,11,CTBOM 

3Bano-rpa.HCnHpaQHH, 'IT061,1 pa3pylllaTb 3arp113ffj{J01.L1He eemecTBa C IlOMOl.llblO <pepMeHTOB. PacTeHffj{ 

,IJ,OJI)Kffbl HMeTb Bb!COKYJO npOJJ.YKTHBHOCTh 6HOMaCCbl u CKOpOCTb pocTa, 6hITb a,11,anTHpyeMhIMH K 

onpe,11,eneHHb!M nepeHOCHMblM no B03JJ.YXY 3arpR3HHTeJIRM H KJIHMaTH'leCKHM ycJIOBHRM, a TaK>Ke 6b1Th 

YCTOH'IHBbIMH K 3acyxe, XOJIOJJ.Y, 3aconeHHJO, pH IlO'IBbl H T.,11,. ,lv!R ,IJ,OCTH>KeHH.SI xopollleH 3<p<peKTHBHOCTl1 

<pHTopeMe,11,Hal{HH pacTeHHR ,IJ,O]l)Kffbl npOH3B0,IJ,HTh 6oJiblIIOe KOJIH'ICCTBO 6HOMaCChl B ycJIOBH11X 

3arp113HeHHR. 

PacTeT KOJIH'IeCTBO HCCJie,11,0BaHHH, CB113aHHblX C HCilOJlb30BaHHeM Pa3JIH'IHbIX 

6H03HepreTH'IeCIOIX K)'Jlbl)'p B Ka'leCTBe nepcneKTHBHbIX pacTeHHH ,IJ,JlR <pHTopeMe,IJ,Hal{HH IlO'IB, 

co,11,ep>Kall{HX TOKCH'IHbie MHKp03JlCMCHTbl H opraHH'leCKHe Bell{eCTBa. 3TH paCTeHIDl xopOlIIO pacryT H 

pa3BHBaJOTC11 Ha noqeax c pa3JIH'IHbIM 3arp113HeHueM. Cpe,11,H 3HepreTH'leCKHX KYJibl)'p Miscanthus spp. H 

Paulownia tomentosa (Thunb.) Steud 3apeK0MeH,1J,oeanu ce6R KaK Hau6onee nepcneKTHBHbie K)'Jibl)'pbI, 

HMe!Oll{He ,11,0CTaTO'IHYJO ypo>KaHHOCTb ,IJ,a>Ke Ha no11ee C 'IHCTblMH nHTaTeJibHblMH Bell{eCTBaMH, 

,11,eMOHCTJ)Hpyiouzy10 Mopo3oCToiiKHe ceoiicTBa H xopolIIYJO ypo>KaiiHOCTb. IloMHMO npouJeo,11,cTea 

3HeprHH 6uoMacca Miscanthus spp. SIBJlReTC11 nepcneKTHBHbIM l{eJIJIIOJl030COJJ.ep>Kall{HM CblpbeM, KOTopoe 

6y,11,eT npeepamaT1>c11 e l{emno1103y, 6uoTonnueo u pa3JIH'IHbie 6uonpOJJ.YKThI. Miscanthus spp. MO>KeT 

HCilOJib30BaThC11 ,IJ,1111 BOCCTaHOBJICHHSI OCa,11,Ka CTO'IHbIX B0,1), H PCKYJibTHBaQHH IlO'IB, 3arp113HCHHbIX 

TOKCH'IHblMH MHKp03JieMeHTaMH. Hau6onee lIIHpOKO H3BeCTHhlM BH,11,0M 3Toro po,11,a, HCilOJlb3YCMblM B 

<pHTopeMe,11,ual{HH, 11BJIReTC11 M x giganteus J.M. Greef & Deuter (M x giganteus). 0,11,HaKo M sinensis 
no cpaeHeHHIO C M X giganteus IlOKa3aJI ny11wy10 cnoco6HOCTb paCTH B IlO'IBe C opraHH'ICCKHMH 

3arpR3HHTeJI11MH. 

l1cnon1,3oeaHHe 3HepreTu11ecJ01X Kyn1,ryp Miscanthus spp. H Paulownia tomentosa (Thunb.) Steud 

,IJ,JlR npoQecca q>HTopeMe,11,HaQHH B no11eax, 3arp113HCHHblX TOKCH'IHblMH MHKp03JieMeHTaMH, xopolllo 

npe,11,cTaBJICHbl B Hay11HOH JIHTeparype, B TO epeMJI KaK HCnOJib30BaHHe 3THX K)'Jlbl)'p ,IJ,JlR 3apa>KeHHblX 

neCTHQH,11,aMH H CMelliaHHblX 3arpR3HCHHblX IlO'IB O'ICHb orpaHH'ICHO. KpoMe Toro, BJIHRHHe IlO'IBeHHbIX 

y,11,06peHHH H MHKpoopraHH3MOB Ha npol{ecc q>HTOpeMe,IJ,HaQHH HCCJieJJ.YeTCSI cpparMeHTapHO. HeT ,11,aHHblX 

0 KaCKa,11,HOM HCnOJib30BaHHH 6HOMaCCbl 3THX KYJibl)'p, BKJIIO'lag )'THJIH3al{HIO 3arpS13HCHHblX OTX0,11,aMH 

KOpHeH ,IJ,JlR npOH3B0,IJ,CTBa 6uoyrJlj{, 

BOT no11eMY ocHoeHag l{CJib PhD uccne,11,oeaHug, 01,monHeHHoro Marnc-rpoM. AiirepHM 

MaMHpoeoii, H3YIJaeT cpHTopeMe,11,ual{HOHHblH noreHQHaJI Miscanthus spp. H Paulownia tomentosa, 
CB113aHHbIH C XJIOpopraHH'ICCKHMH neCTHI.{H,IJ,aMH (XOII) H TOKCH'IHblMH MHKp03JieMeHTaMl1 

3arp113HeHHbIX IlO'IB, H3Y1feHHeM oco6eHHOCTeH BJIHSIHHSI pa3JIH11Hb!X IlO'IBCHHbIX ,11,06aBOK H 

MHKpooprattH3MOB, BbI,IJ,eJieHHblX H3 3arpR3HeHHOH IlO'IBbl, Ha napaMe-rpbl q>HTOpeMe,11,uaQHH H eapHaHTOB 

KaCKa,11,Horo HCnOJib30BaHug 6HoMaCCbl C npOH3B0,IJ,CTBOM 6uoyrJlj{, 

I..I;eJIH, nOCTaBJICHHLie B PhD HCCJIC,11,0BaHHH, 6LIJIH nOJIHOCTblO BblilOJIHCHbl MarHCTl)OM. AiirepHM 

MaMHpOBOH. B na6opaTOpHblX ycJIOBIDIX OHa HCCJIC,11,0BaJia npol{ecc q>HTopeMe,11,Hal{HH C QeJieBbIMH 

3HepreTH'leCKHMH KYJibl)'paMH C IlO'IBOH, 3arp113HeHHOH XQIJ H TOKCH'IHbIMH MHKp03JieMeHTaMH H3 
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And., H3}"-IHJ1a noTeHU.HaJibHYIO ponh 6aKTepHH, cnoco6cTByIOI.UHX pocry pacTemrn, B 'f'HTOTeXHonorlUi. rs M . 

OKCH'-IHblMH MHKpo:meMeHTaMH H pac C 
X g,ganteus npHMelUleMOH K no1.1BaM, 3arpJ13HeHHhIM T . ' CMotpen ' M · teu·" npH nepepa6oTKe 6Hoyrn.R. a 

cnoco6 KaCKaJ].HOro HCTIOJlb30BaHIDI 6HoMaCChl . X g,gan ., 
Hccne.n.osaHHJI MarncT})a MaMHposoii npe.n.cTaBJIJleT co6oi1 3aKoH1.1effHY10 " non1tiec1< CT})YKTypHpoBaHHYIO HaYl.fHYIO pa6ozy' B KOTOpOH TeOpeTH"leCKaJI 1.1aCTb, O~HOBaHHM Ha rny601<0: ofoope H aHMH3e OTel.feCTBeHHblX H 3apy6e)KHblX ony6JIHKOBaHHhlX pa6oT B 3TOH o6naCTH~ Tecuo CB$1Ja1-1a C 3KCnepHMeHTMbHOH l.faCTblO H HaKOHeU., JIOrHl.feCKH .n.ose.n.eHa JJ.O npaKTHl.feCKOH peam13au.1111 TipatcrH"lecKHe pe3ym,TaTbI 8 paMK~ np0eKTa CORNET «MiscanValue» 6yJlyT ucnoJib30BaTbCJI p$1JJ.o~ qewcKHX qmpM, o6'beJJ.HHeHHbIX B Cluster W ASTen. 
OCHOBHbie pe3yJibTaTbl HCCJie,noBaHHH MarHCTPa MaMHpOBOH nOJIHOCTblO OTpa)Kel{l,J B ny6JIHKaU.IDIX, H3 KOTOpbIX )],Ba ony611HKOBaHhl B eceMHpHO npH3HaHH~JX Hay"IHblX )K)'pHanax C ~blC0KHMH HMnatcr-q>aKTopaMH: International Biodeterioration and Biodegradation (IF = 4.074) " Environmental Science and Pollution Research (IF = 3.056). Pe3yJJbTaTb1 KaH.n.H.AaTCKOH pa6oTbI nocT0J1H1-to npe,n.cTaBJUIJIHCb Ha Hay"IHbIX KOHq>epeHU.IDIX, KpOMe TOTO, MarHCTP MaMHpOBa BbICTYTIHJia C AOKllaJJ.oM Ha ttay"IHhIX ceMHHapax B UJEP, l.JeXIDt. 
Bo speMJ1 pa6oTbI HM KaH.D.H.D.aTcKOH .n.uccePTau.ueii MarucTp AiirepHM MaMuposa TIOJJH0CT1,10 OTBe1.1ana 3a n0CTaHOBKY 3KCnepHMeHTa, ou.eHKy ,llaHHblX HCCJJe)lOBaHHJI, HX BH3YMH3au.mo H HHTepnpeTau.mo. OHa TIOKa3aJJa xopoWHH CTHJlb TIHCbMa, KOTOpblH cymecTBeHHO YJIYl.fWHJICJI BO epeMll CTIDKHpOBKH s UJEP, KOrJJ,a oua pa6oTaJJa HM cosMeCTHbIM HanucaHHeM ny6nmcau,HH. Bo speMJI y1J.e61,1 B acIIHpauzype MarHCTP MaMHposa 3Ha"IHTeJibHO BbipOCJia B npoq>eCCHOHaJlbHOM TIJJaHe H Tenep1, JIBJUleTCJI IlOJIHOCTblO Cq>OpMHpOBaHHbIM Hay"IHbIM COTPYAHHKOM C Me~uapO,llHblM OTibITOM. Pe3yJihTaTbl ee AOKTOpCKOH AHCCePTaLI.HH JIBJIJIIOTCJI HOBbIMH H npHl-leCJIH Bb]JJ.alOJ:nHeCJI uayt{HhJe 3HaHHJI B o6naCTH 6HoTeXHOJIOrHH, q>HTOpeMeJJ,HaU.HH, Mmcpo6HOJIOrmi H CMe:>KHl,IX uay"IHblX o6naCTJIX, B nepBylO oqepe.n.b, ceJibCKOro X03JIHCTBa H aJJbTepuaTHBHOH 3HepreTHKH. 
Pa6oTa Bbmonueua s cooTBeTCTBHH c 3anpocaMH Ha coucKairne )J.u'ccePTaU.HH, Ha MOH B3rJIJl)J., YtfHTbIBIUI paMKH pemaeMbIX uay"IHblX 3aJ].a"I, Ba)KHOCTb nonyqeHHbIX pe3yJibTaTOB )J,JIJI HayKH H npatcrHl.feCKYIO u.eHHOCTb, J].HCCePTaU.IDI AOKTopa q>HJIOCOq>HH MarHCTP AiirepHM MaMHposa COOTBeTCTBYeT T})e6oBaHIDIM K JJ,OKTOpCKOH JJ.HCCepTaU.HH no cneU.HaJJbHOCTH 6D070100-EHOTeXHOJIOrHJI. 

Tipoq>eccop BaJJeHTHHa IlH.D.rrHCHIOK, A,6.u. 
Kaq>eJJ.pa XHMHH H TexuonorHH OKpy)KaIOJ:neH cpeJJ.bI 
Y HHBepcHTeTa j!ua EsaHreJIHCTbI IlypKHue B Y CTH HM Jia6eM, t.IemcKM Pecny6JIHKa HeMel..{Ko-t.IewcKHH npoeKT CORNET "MiscanValue" 
Hay"IHbIH KoucynbTaHT H3 l.J.emcKow Pecny6JIHKH 

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