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Review
of the PhD dissertation abstract by Peng Yizhou, titled “Thresholds of purple soil contamination by heavy
metals Cd, Pb and As based on phytotesting (the Western Sichuan Basin, China)”, submitted for the degree
of Candidate of Geological and Mineralogical Sciences (PhD equivalent) in specialty 1.6.21 — Geoecology.

The study is devoted to determining the ecological thresholds of heavy metal contamination (Cd, Pb, and
As) in the purple soils of the western part of the Sichuan Basin. The main focus is on phytotesting methods
aimed at establishing regional criteria for ecological risk assessment that consider the genesis, composition,
and specific properties of purple soails.

Based on regional surveys and subsequent laboratory assessments, the author revealed spatial
regularities in the distribution of heavy metal content in purple soils under various types of territorial
functional organizations. It was established that the exceedance of regulatory values and the high spatial
variability of Cd and As concentrations are especially characteristic of agricultural areas, indicating potential
risks to food security and the quality of agricultural products in the studied region. This leads to the main idea
underlying the research: the existing regulatory system, which is mainly based on uniform background values
and fixed maximum permissible concentrations, cannot adequately reflect the real level of ecological risk
under the specific conditions of purple soil distribution. Therefore, the necessity of introducing a regional
threshold value system based on plant response as the final biological endpoint of impact has been
substantiated, and this approach was implemented using phytotesting methods.

In the experimental part of the study, phytotesting was carried out on two types of purple soils differing
in carbonate content, using rapeseed (Brassica napus) and sorghum (Sorghum bicolor) plants. Systematic data
were obtained on the biological effects of Cd, Pb, and As under both single and combined exposures, which
made it possible to determine toxicity threshold levels. The threshold values are presented not as fixed
quantities but as intervals depending on soil type, plant species, and exposure scenario, reflecting the
conditional and context-dependent nature of ecological thresholds. One of the key findings was the
identification of a pattern showing that, in soils with high carbonate content, the ecological thresholds for the
same metals shifted toward higher concentrations. This demonstrates that the use of uniform standards
without considering genetic and mineralogical differences may lead to systematic distortions in the risk
assessment results.

Under conditions of multicomponent contamination, the author applied combined indicators of metal
interaction (Cd, Pb, and As) and compared the obtained results with the individual thresholds and actual
concentrations observed in the studied soils. It was found that in certain types of functional territorial
organization within the studied region, local areas approach or already fall within the range of values
unfavorable to sensitive crops. Thus, a direct relationship between laboratory-determined toxicity thresholds
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and real soil-use conditions was established, providing the study with practical orientation and high applied
value.

In the applied part of the study, a gradual development of a regional risk assessment system for areas
with purple soil distribution is proposed based on the identified threshold effects for the tested plants. This
system compares experimentally obtained thresholds with existing standards, introduces precautionary
ranges for specific “soil type—crop” combinations, uses data on carbonate content in purple soils and the type
of territorial functional organization as correction factors, and develops adaptive management measures for
sites approaching critical values. Thus, this approach ensures a transition from passive compliance with
established limits to active ecological risk management.

The proposed approach integrates a threshold system of phytotoxicity with environmental management
tools and is distinguished by its high practical applicability and dissemination potential. The author notes that
the developed methodology and established regularities can also be applied to other regions with similar
geological conditions in areas of purple soil distribution. The main results of the research have been published
in scientific journals and presented at conferences, confirming the reliability, theoretical soundness, and
reproducibility of the obtained findings.

The work meets the requirements established by Lomonosov Moscow State University, and its author
deserves to be awarded the academic degree of Candidate of Geological and Mineralogical Sciences, specialty
1.6.21 — Geoecology.
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Iepesod ¢ anznuiickozo A3bIKA HA PYCCKU A3BIK

HHCTUTYT reorpaduuecKnx HayK ¥ MPHPOJAHBIX pecypcoB Kuraiickoii akaieMHH HAYK
(BBepxy cTpanuubl — GupmenHbiii 61ank HueTuTyTa reorpaguyeckux HAyK H IIPHPOHBIX PECYpCoB
Kuraiickoii akazeMun Hayk ¢ ymbaemoii Kuraiickoii akaJeMHH HayK; TEKCT HA AHTIHICKOM
H KHTAHCKOM SI3bIKAX, 6/1aHK NOBTOPSIETCS HA KAXKI0H CTPaHHIIE OPHIHHAA.)

OT3bIB
Ha aBTopedepar quccepranuu [1on Hukoy
«lTopozosvie yposnu 3azpsasnenus maxcénvimu memanramu Cd, Pb u As kpacrnoyeemiblx
2PYHMO8 ho OanHbiM pumomecmuposanus (3anaonas uacme ColdyansCKou enaounet, Kumai)»,
Mpe/CTaBIEHHOH Ha COMCKAaHHE YUEHON CTENEHH KaH/1/1aTa Te0JIoro-MHHEpaIorHICCKUX HayK
no crnenuansHocTH 1.6.21. —-I'eoskonorus

WccteioBaHHe TOCBAIICHO — OMpEJENICHHIO  OKOJIOTHYECKHX — IIOPOroB  3arpsa3HeHUsdA
tsoxénsiv Metastiamu (Cd, Pb i As) B KpacHOLBETHBIX IPYHTaX 3anaaHoil yacTd ChIyaHbCKOH
praguHbl. OCHOBHOE BHHMAaHHE Y/AEJIE€HO MeTojaM (PHTOTECTHPOBAHMSHA, HANpaBICHHBIM Ha
YCTAHOBIICHHE PETMOHAILHBIX KPHTEPHEB OIEHKH JKOJOIMYECKOTO PHCKa C y4ETOM reHesnca,
COCTaBa M Crenu(pUIECKUX CBONCTB KPACHOILBETHBIX IPYHTOB.

Ha 0ocHOBe perioHaIbHBIX 00CIeI0BAHHN H TIOC/EIYIOMMX 1ad0PaTOPHBIX OLEHOK aBTOp
BBISIBIJI IPOCTPAHCTBEHHBIC 3aKOHOMEPHOCTH Pacrpe/ielieH s COepKaHui TAKENBIX METalIoB
B KPACHOLBETHBIX IPYHTAX IPH Pa3IHYHBIX THIMAX QYyHKIMOHAIBHOH OpraHk3aluy TCpPHTOPHHA.
VCTaHOBNGHO, 4YTO MPEBBLINEHHE HOPMATHBHBIX 3HAYEHW M BBICOKAas IIPOCTPAHCTBEHHAA
u3MeHunBOCTh KoHleHTpauuii Cd u As 0coOEHHO XapaKTepHbl Uld CEJIBCKOX03AHCTBEHHbIX
TEPPHUTOPHIL, 4TO YKA3bIBaeT HA MOTEHLMAIBHBIC PHCKH JUI IIPOZIOBOJIbCTBEHHOH 6e301aCHOCTH
M KauecTBa CeBCKOXO3SHCTBEHHOH MPOIYKIMH B MCCIEIyeMOM peruoHe. M3 oToro BbITEKaeT
OCHOBHAs MJes, JIeKaIlas B OCHOBE HCCIIEOBaHMA: NACHCTBYHOLIAs CHCTEMa PEryIHpOBaHHA,
KOTOpas TPEHMYIIECTBEHHO ONMMpaeTcss Ha yHUQHUIMpOBaHHBIE (OHOBBIE 3HAUCHWS H
(MKCHpOBaHHBIE MpPEEIbHO JONMYCTUMbIE KOHIEHTpAlHHM, HE MOXET alCKBaTHO OTpakKarh
peanbHbIH YPOBEHb OKOJIOTMYECKOTO pPHCKA B CHEUM(UYCCKHX YCIOBHAX PaclpOCTPaHEHHS
KPACHOIIBETHBIX TPYHTOB. B CBsI3H ¢ 3THM 00OCHOBaHAa HEOOXOAMMOCTb BBEJICHHS CHCTCMBI
PerHOHAIBHBIX TOPOTOBLIX 3HAYCHWi, OCHOBAHHOW HA PEAKUMM PACTCHHH Kak KOHEYHOMH
GUOJOrMYECKOH TOUKE TMpPHIOKEHHS BO3NEHCTBHA, YTO PEATM30BaHO B pabOTe METOAAMH
(UTOTECTUPOBAHHS.

B 9KCIIepHMEHTAIBLHON YacTH HMCCIIEIOBaHUS (PUTOTECTHPOBAHHE IPOBOIMIIOCH Ha JBYX
THNaXx KPACHOLBETHBIX TPYHTOB, pa3MYalONMXCA 1O  CONEPXKAHMIO KapOOHATOB, ¢
ucronbzoBankeM panca (Brassica napus) u  copro (Sorghum  bicolor). Tloxydensr
cucTeMaTHUYeCKHe Januble o ononornyeckux sddexrax Cd, Pb u As kak npu paszeibHOM, TaK U
TIPH COBMECTHOM BO3/IEHCTBHH, YTO MO3BOJIMJIO OMNPEIETHTh MOPOTOBBIE YPOBHH TOKCHYHOCTH.
[Toporosble 3Ha4YeHHs NPEICTABICHBI HE KakK (PUKCHPOBAHHBIC BEIMYHMHBI, a8 Kak HHTCPBAJILL,
3aBHCSAIIHE OT THIA TPYHTA, BUJA PACTEHUS M CLEHAPHS BO3ICHCTBHS, YTO OTPAKAET yCIIOBHbIN
M KOHTEKCT-3aBHCHMBII XapakTep 3KOJIOTHYECKHX [TOPOroB.

OHMM M3 KIHOYEBBIX PE3YIBTATOR CTAIO BBISBIEHHE 3aKOHOMEPHOCTH, COIVIACHO KOTOPOH
B I'PYHTaX C TOBBIIIEHHBIM COJEpPIKaHHEM KapOOHATOB 3KOJIOIHYECKHE MOPOTOBBIC YPOBHH 1A
OMHHMX ¥ TeX K& META/VIOB CMEIaloTcs B 00JacTh 0oee BHICOKHX KOHLECHTPALHH. It0
[I0KAa3bIBAaeT, 4YTO WCIOJb30BAHME €IWHBIX HOPMaTHBOB 0e3 y4&ra TCHETHYECKHX H
MUHEPAIOTHUECKHX Pa3iMuuii MOXKET IPHBOIUTE K CHCTEMATHYECKUM HCKAKECHUAM Pe3y/IbTaToB
OIIEHKH PHCKA.

B yCIOBHSX MHOTOKOMIOHEHTHOTO 3arpsA3HEHHs aBTOP HCMOJB30BAIl HHTEIPaJIbHBIC



HoKazarenu Biammoneiicraus Metawios (Cd, Pb 1 As) H CONOCTABHII NOJTYy4CHHBIC PE3YJILTATHI C
HHIUBHIYaIbHBIMH  TOPOrOBBIMH  3HAYCHHSMH  H (paxTHyeCcKMMM  KOHIEHTpPALHUIMH,
HAGMIONAEMBIMM B HCCIEAyeMbIX TPYHTaX. YCTaHOBJICHO, HYTO MpH HEKOTOPBIX THIIAX
(QYHKUMOHAJBHOH OpraHW3alMK TEPPUTOPHH B TpEJENax H3y4aeMoro peruoHa OT/IeJIbHBIE
y4acTKM TpUOIMKAOTCH K JuanasoHy Jubo yxe Haxomdrcs B ManasoHe 3HAYCHHH,
HEGIArOMPHUATHBIX /Ul YyBCTBHTENBHBIX CEIBCKOXO3AHCTBEHHBIX KYJILTYP. Takum oOpaszoMm,
YCTAHOBJIGHA NpsiMasi CBA3b MEKIY J1adOpaTopHO OIpe/IeIEHHBIMU TTOPOraMH TOKCAYHOCTH H
peabHBIMA YCJIOBHAMH MCIIOJIB30BAHMS TPYHTOB, TO MPUIAET MCCIIEIOBAHHIO MPAKTHYECKYIO
HaIpaBJICHHOCTh W BBICOKYIO NPHKIAHYIO 3HAYUMOCTD.

B  OpuKNagHOM YacTH  HMCCIEOBAHMsA TPEMLIOKCHO  IHOITAMHOC (hopMHpOBAHHE
pernoHaNIBHOH CHCTEMbI OLCHKH PUCKa IS TEpPUTOPHIi C PacIpPOCTPAHCHAEM KPACHOIBETHBIX
IPYHTOB Ha OCHOBE BBISBJIEHHBIX TOPOTOBBIX 3¢ dexToB I MPOTECTHPOBAHHBIX pacTeHHH.
Takas CHCTEMa IPEANONAraeT COIOCTABIEHHE OKCIIEPHMEHTAIBHO IMOIYICHHBIX MOPOTOBBIX
sHAUEHWH C JEHCTBYIOIIMMH HOPMAaTHBAMH, BBEJCHHE MNPEJIOCTOPOXKHBIX JHAMA3OHOB A
KOHKPETHBIX COYETAHMH THNA TPyHTa H CeNbCKOX03AHCTBEHHOM KYIBTYPBI, HCIIOIB30BaHHC
JAaHHBIX O COJEpXKaHHH KapOOHATOB B KPAaCHOIBETHBIX TPYHTaX H THIIC GyHKIIHOHAIBHOH
OpraHu3ali TEPPUTOPHH B KayeCTBE KOPPEKTHPYIOUIMX daxTopos, a TaKke pa3paboOTKy
AN THBHBIX MEp YNPAaBJIEHHMs JUIS YYacTKOB, MPHOMMKAOIMXCS K KPHTHHECKHM 3HAYCHUAM.
TeM caMmbiM 0BeCIIEUHBAETCS IEPEXO OT MACCHBHOTO COOMIONEHHs yCTAHOB/ICHHBIX HOPMATHBOB
K aKTHBHOMY YIIPaBJICHHIO 3KOJIOTHYECKUM PHCKOM.

IIpenioKeHHBI TOAX0J HHTETPHPYET MOPOTOBYIO  CHCTEMY (UTOTOKCHYHOCTH €
MHCTPYMEHTAMH 3KOJIOTHYECKOr0 MCHEKMEHTa ¢ OTIHYacTCs BBICOKOM IPAaKTHYECKOM
NPUMEHAMOCTBIO M TOTEHIHAIOM THPAXHPOBaHHA. ABTOp OTMeuaeT, 4YTo paspaboTaHHas
METOIMKA M YCTAHOBJICHHbIE 3aKOHOMEPHOCTH MOTYT OBITh NPHUMEHEHBI i B IPYTHX peruoHax ¢
AHATOTHYHBIMH TEOJOTHYECKHMH YCJIOBHSMH B 30HAX pacCIpOCTPaHEHMsA KPaCHOLBCTHBIX
rpyaToB. OCHOBHBIE pE3YJBTaThl HMCCIIEI0BAHUSA onyOIMKOBaHBI B HAy4HBIX KypHalax H
NpejCTaBieHbl Ha KOHQEPEHIHAX, YTO TNOATBCPKIACT HAJEXKHOCTh, TEOPETHUYECCKYIO
000CHOBAHHOCTE M BOCIIPOM3BOAMMOCTH MOITYYEHHBIX BBIBOJIOB.

PaGoTa COOTBETCTBYET TpeGOBAHHAM, YCTAHOBJIEHHBIM MOCKOBCKMM TOCYIapCTBEHHBIM
yuusepcuteToM uMeHn M.B.JloMoHOCOBa, a €€ aBTOp 3aCIyXHBACT IPUCYKACHUS y4YEeHOH
CTENeHH KaHIMAaTa reoJ0ro-MuiHepanoruyecKinX HayK Mo CrenualIpHoCTH 1.6.21. ['eoskoorusi.
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