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AHHOTanus

Abstract

B pabote npuBoguTcst 0630p auTepaTypsl 00 y4acTUU IMPECHOBOJHBIX
JIMaTOMOBBIX BOJIOpOCTIe B 00Opa30BaHMU IMOYB B IE€OJOIMUYECKH OTHAJICHHbIE
MOXM W B HACTOAIMIEE BpeMs, OOCYXKIAeTcs COBPEMEHHOE COCTOSHHE
U3y4EeHHOCTH  MecTa  JuaroMed B OKCTPEMAIbHBIX  YCIOBHSAX
OYBOOOpa30BaHUs, TPHUBOJUTCS TEPEYCHb OCHOBHBIX  OIpENIEICHUH,
UCTIONIb3YEMBIX MPU XapaKTEPUCTUKE JAPEBHUX U COBPEMEHHBIX IOYBEHHBIX
cpel oOuTaHus BOJOPOCIEH.

B cTaTbe u3noxeHsl NpecTaBIeHUs] aBTOPOB O TOYBOOOPA30BAHNH KaK
OJIHOM W3 BeAyuIMx OuocdepHbIXx MexaHu3MoB. B ero ucropuum Oosbiioe
BHUMaHHUE YAESETCS PpOJIM TNPECHOBOJIHBIX JHATOMOBBIX BOJOPOCIEH B

The paper provides an overview on the participation of freshwater
diatoms in the formation of soil in geologically remote epochs and currently;
the current state of knowledge of the place of diatoms in the extreme
conditions of soil formation are discussed. A list of basic definitions used in
the characterization of ancient and modern soil algae habitats is given.

The article describes the authors' view on soil formation as a one of
the leading mechanisms of biosphere. Great attention is paid to the role of
freshwater diatoms in the formation of sedimentary rocks and weathering
sapropels. A relationship between the development of diatoms in the previous
periods and the formation of modern soils is shown. The data on the
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q)OpMI/IpOBaHI/II/I OCaJOYHBIX TIIOpPOA W CaIlpoOIICJICBbIX KOP BBLIBECTPUBAHUA.
[TponemMoHcTpHUpOBaHa CBSI3b MEXY PAa3BUTHUEM JIMATOMEN B MPOILIbIE SIOXU
U (HOpMHPOBAHHEM COBPEMCHHBIX MOYB. [IpUBOASTCS CBEACHHS O Pa3BUTUU
TUATOMOBBIX  BOJIOpOCIIE B TOJIOLICHOBBIX IOYBAaX HA TEPPUTOPUHU
EBponeiickoit wactu Poccum, B 3anmaanoit Cubupu, Kpaitnem Cesepe.
AKIIEHTUpYeTCSl BHUMaHHE Ha pa3BUTHE BOJOpPOCIEH B THAPOMOPQHBIX U
aBTOMOP(HBIX  YCIOBHUSX  IMMOYBOOOpA3OBaHUs.  YJENSAETCS  BHUMAaHHC
MPUCYTCTBHUIO IMATOMOBBIX BOJOPOCIEH B MOJBOJIHBIX [TOYBAX — CAMPOIEISIX U
CMCXKHBIX ITOYBaX MCEKIPUBHBIX MOBBIIIECHUH. HOI[‘-IepKI/IBaCTCﬂ BaXHOCTH
AKTUBHOTO POCTa JUATOMOBBIX BOJOPOCIEH B HAPYIIEHHBIX MOJ30JIUCTHIX
MOYBAaX PEIMKTOBBIX JKOCUCTEM, OBICTPOrO BOCIPOM3BOJACTBA KIETOK B
MEJIKO3EME MOJIOJIBIX TEXHOTEHHBIX TTOYB.

Bricka3piBaeTcs MMPEAITIOJIOXKCHUC O BOSMOXHOM ITO3UTUBHOM BJIMAHUUN
OCTaHKOB HCKOMAE€MbIX JMAaTOMEH, MPUCYTCTBYIOLUIUX B BCKPBIIIHBIX U
BMCIIAOIINUX nopoaax YFJ'IGI[O6I>I‘-II/I Ha BBI’)KUBAHUC ANAaTOMOBBIX.
OO6cyxnaTcst  crnocoObl  BBDKMBAHUS BOJOPOCIEH B KPUOTEHHBIX U
norpedeHHbIXx mouBax. Oco0oe BHHUMAHHE aBTOPHI YJEISAIOT OOOCHOBAHUIO
CBOMX MO3UIUNA B OTHOIIEHWH TEPMHHOB, HCIOIB3YEMBIX MPH O0CYKIECHUU
naneonoys. [IpuBonutcs pacmndpoBka OTEUECTBEHHBIX U MEKIYHApPOIHBIX
MOHSITHUIA, TPUMEHSEMBIX B AJIEONIOYBOBEICHUU.

development of diatoms in the Holocene soils in the European part of Russia,
in Western Siberia, and in the Far North are presented. The attention is
focused on the development of algae in hydromorphic and automorphic soil
conditions as well as on the presence of diatoms in underwater soils, such as
sapropel soils and the adjacent intermane increases. The importance of active
growth of diatoms in disturbed podzolic soils of relict ecosystems, as well as
of rapid reproduction of cells in the fine earth young man-made soils is
underlined.

It is supposed that diatoms fossil remains in the overburden and host
rocks of coal mining possibly have a positive effect on the survival of
diatoms. The methods of seaweed survival in cryogenic and buried soils are
discussed. The authors focus on justifying their position concerning the terms
used in the discussion of paleosoils. The transcript of domestic and
international concepts used in paleopedology is given.

KuroueBnle ciioBa

Keywords

JIMaTOMOBBIE BOJIOPOCIIH, ITOYBA, KPEMHE3EM, TOJIOIEH, TOrpeOEHHAS
OoYBa, JIE

diatoms algae, soil, silica, Holocene, buried soil, ice

Jlutreparypa

References

1. JHo6poBombckuit I'.B. Ilemocdepa kak o0060104ka BBICOKOMH
KOHIIGHTpAIlMd W pa3HooOpa3us ku3HM Ha tuianere 3emus // [louBer B
ouoctepe u xu3Hu yenoseka. M.: ®I'bY BIIO MI'VIJIL, 2012. C. 20-34.

2. Tepacumor W.II., I'mazoBckass M.A. OCHOBBI TIOYBOBEICHUS W
reorpaduu mous. M.: ['oc. uza-Bo reorpad. aurepatypsi, 1960. 490 c.

3. baxnoB B.K. OcHoBHbIe Bexum »dBomoOUUU Ouochepsl u

1. Dobrovolskiy G.V. The pedosphere as the shell of high
concentration and diversity of life on Earth. M.: FGBU VPO MGUL, 2012.
P. 20-34 (in Russian).

2. Gerasimov I.P., Glasovskaya M.A. The basis of pedology and
geography of soils. M.: Gos. izd-vo geograf. literatury, 1960. 490 p. (in
Russian).




noyBooOpa3zoBanus // 4-s1 Beepoc. kou(. «I[Ipobremsl 3Bomonnu mous»: Tes.
nox. [Tymno. 2001. C. 9-10.

4. baxunos B.K. [TouBooOpa3zoBanue: B3I B MPOLUIOE U HACTOSAIIEE
(6uocdepnrie acniextsl). HoBocubupck: M3a-so CO PAH, 2002. 117 c.

5. Kapnauesckuii JI.O. Dxonornueckoe nousoseneHue. M.: M3a-Bo
Mock. yH-Ta, 1993. 184 c.

6. Lex B., Xunrepmaiiep-Opxapn . [TouBsr mupa. Atnac. M.: U3a.
Lentp «Akagemus», 2007. 120 c.

7. Twopun W.B. Oprannueckoe BemiectBo mouB. M.: Cenpxosrus,
1937. 287 c.

8. Schuttler P.L., Weaver T. Concentrating soil diatoms for
assemblage description // Soil Biology and Biochemistry. 1986. V. 18. Ne 4. P.
389-394.

9. Jo6posonsckuii I'.B., Hukutun E.J[. Dxonorus nous. M.: Hayka,
2006. 364 c.

10. ApramonoBa B.C. Pa3Butne no4BeHHBIX BOJIOPOCIEH B HEKOTOPBIX
AQHTPOTIOTEHHBIX COOOIIECTBAX B 30HE 4YepHEBOW Taitru // Bompocsr
MeTaboaM3Ma NOYBEHHBIX MUKpoopranu3mMoB. HoBocubupcek: Hayka, 1981. C.
170-184.

11. ApramonoBa B.C. Pa3BuTHe BOJOpOCIEBBIX COOOLIECTB B MOYBAX
OpU  AHTPONOTE€HHOM  Bo3aecTBUM // MuKpoOOLEHO3bl TOYB  IMpHU
aHTpororeHHoM Bo3zeiicruu. HoBocubupck: Hayka, 1985. C. 111-123.

12. ApramonoBa B.C. Dpomonus cooOmecTB  GOTOTPOPHBIX
MHUKPOOPTIaHU3MOB // DKOJIOTHS U PEKYIbTUBALUSA TEXHOTEHHBIX JIaHIIA(TOB.
Hosocubupck: Hayka. Cu6. ota-aue, 1992. C. 199-214.

13. KopcyHos B.M. I'enernueckue 0COOEHHOCTH
II1yOOKOOIO30JIEHHBIX TIOYB dYepHeBOM Taiiru Cananmpa U HEKOTOpbIE
3JIEMEHTBI COBPEMEHHOT'0 TOYBOOOpa30BaHus B HUX // JIecHbIE TOUBBI TOPHOTO
oKaliMIleHHs roro-Boctoka 3amagHou Cubupu. HoBocmOupck: Hayka. Cu0.
ota-uue, 1974. C. 133-197.

14. ApramonoBa B.C. TlouBeHHBIE BOJOPOCIH OCHHOBO-TTMXTOBOTO
neca cranuoHapa «KortopoBoy» // Mukpobuosornueckue mpouecchl B Mo4Bax
Zamaguoit Cubupu. HoBocubupck: Hayka. Cu6. otn-ame, 1982. C. 159-175.

3. Bakhnov V.K. Key milestones of biosphere and soil evolution //
4-ya Vseros. konf. «Problemy evolyutsii pochv»: Tez. dokl. Pushchino, 2001.
P. 9— 10 (in Russian).

4. Bakhnov V.K. Soil formation: the past and the present (biosphere
aspects). Novosibirsk: 1zd-vo SO RAN, 2002. 117 p. (in Russian).

5. Korpachevskiy L.O. Ecological soil studies. M.: 1zd-vo Mosk. un-
ta, 1993. 184 p. (in Russian).

6. Tsekh V., Khintermayer-Erhard G. Soils of world. Atlas. M.: Izd.
Tsentr «Akademiya», 2007. 120 p. (in Russian).

7. Tyurin L.V. Organic substance of soils. M.: Selkhozgiz, 1937. 287
p. (in Russian).

8. Schuttler P.L., Weaver T. Concentrating soil diatoms for
assemblage description // Soil Biology and Biochemistry. 1986. V. 18. Ne 4.
P. 389-394.

9. Dobrovolekiy G.V., Nikitin E.D. Ecology of soils. M.: Nauka,
2006. 364 p. (in Russian).

10. Artamonova V.S. The development of soil algae in some
communities in anthropogenic black taiga zone // Voprosy metabolisma
pochvennykh mikroorganizmov. Novosibirsk: Nauka, 1981. P. 170-184 (in
Russian).

11. Artamonova V.S. The development of algal communities in soils
under anthropogenic impact // Mikrobotsenozy pochv pri antropogennom
vozdeystvii. Novosibirsk: Nauka, 1985. P. 111-123 (in Russian).

12. Artamonova V.S. Evolution of communities of phototrophic
microorganisms // Ecologiya | rekultivatsiya tekhnogennikh landshaftov.
Novosibirsk: Nauka, 1992. P. 199-214 (in Russian).

13. Korsunov V.M. Genetic features of deeply podzolized soils in
black Salair taiga and some elements of modern soil in them // Lesnye
pochvy gornogo okaymleniya yugo-vostoka Zapadnoy Sibiri. Novosibirsk:
Nauka, 1974. P. 133-197 (in Russian).

14. Artamonova V.S. Soil algae of the aspen-fir forest of «Kotorovo»
station // Mikrobiologicheskiye protsessy v pochvakh Zapadnoy Sibiri.
Novosibirsk: Nauka, 1982. P. 159-175 (in Russian).




15. Anekcaxuna T.U., IlItuna D.A. [louBeHHbIE BOJOPOCIH JIECHBIX
o6uoreoneno30B. M.: Hayka, 1984. 150 c.

16. Konmakosa JI.B., Jlompauesa JI.1. ®nopa Bsarckoro kpas. Yacth
2. Bopopocnmu (BupoBoii cocrtaB, cnenuduka BOAHBIX W TOYBEHHBIX
ououeHo3oB). Kupos: OAO «Kupos. 0011. Tum.», 2007. 192 c.

17. KonpmakoBa JI.B.  Aunbro-nmanobGakrepuanbHas  (mopa u
0COOEHHOCTH €€ pa3BUTUS B aHTPOIIOTC€HHO HAPYIIEHHBIX MOYBaxX (Ha mpUMepe
nouB noa30Hbl EBpormelickoit wactu Poccum): Juc. ... MOKT. OHOJ. HayK.
CoixthiBKap. 2013. 416 c.

18. Jloze XK., Marbe K. TonkoBbIi CIIOBaph IO MOYBOBEICHUIO. M.:
Mup, 1978. 398 c.

19. BbpexoBckux B.®., Kazmupyk B./l., Bummnesckas I'.H. buora B
poleccax MaccorepeHoca B BOJHbIX o0bekTax. M.: Hayka, 2008. 315 c.

20. AntyxoB B.M., braros B.W., Ban A.B., I'puropseBa T.P. u nap.
Oprano-MuHepaibHOE CBIpbE CEeJIBCKOXO035UCTBEHHOTO Ha3HAYCHUS
HoBocubupckoii obiactu (O0bsicHUTENbHAs 3anKcKa K Kapte). HoBocubupck,
1990. 170 c.

21. BazuneBuu H.B. buoreoxumus mo4B cOIOBOr0 3acoiieHus. M.:
Hayxka, 1965. 350 c.

22. bonbiues H.H. Bogopocau u ux poib B oOpa3oBaHuM MOYB. M.:
N3n-Bo Mock. yH-Ta, 1968. 84 c.

23. Jleonosa B.B. Bomopocnu moyB 3acoj€HHOTO psjia U UX yyacTue B

COJIOHIIOBOM miporiecce: ABroped. auc. ... Kanja. 6mon. Hayk. HoBocubupck.
1983. 17 c.
24. ApramonoBa  B.C. MuxkpoOuosoruyeckue 0COOEHHOCTHU

aHTPOIIOT€HHO TpeoOpa3zoBaHHbIX MOYB 3amaaHoil Cubupu. HoBocuOupck:
N3zn-so CO PAH, 2002. 225 c.

25. ApramonoBa B.C. Cyxkueccuu B cooOmiectBe (HOTOTPOGHBIX
MukpoopranusmoB  //  Cykneccun U OMOJOTMYECKUH  KPYroBOPOT.
Hoocubupck: Hayka. Cu6. uzn. pupma, 1993. C. 52-61.

26. lymyeBa M.I'. ®opMupoBaHue BOJOPOCIEBBIX T'PYIITUPOBOK HA
OoTBajax YrojbHBIX paszpaborok B Kysbacce // IlpuponHble KOMIUIEKCHI
HU3MMX pacteHudt 3anaanoit Cubupu. HoBocubupck: Hayka. Cub. ota-Hue,

15. Aleksakhina T.I., Shtina E.A. Soil algae in forest ecosystems. M.:
Nauka, 1984. 150 p. (in Russian).

16. Kondakova L.V., Domracheva L.I. Flora of the Vyatka region.
Part 2. Algae (Species composition, the specificity of water and soil
biocenoses). Kirov, OAO «Kirov. obl. tip.», 2007. 192 p. (in Russian).

17. Kondakova L.V. Algo-cyanobacterial flora and the specific
features of its development in anthropogenically disturbed soils (by the
example of soil of the subzone of the European part of Russia). Doktor. diss.
biol. nauk. Syktyvkar. 2013. 416 p. (in Russian).

18. Loze J., Matue K. Glossary of soil studies. M.: Mir, 1978. 298 p.
(in Russian).

19. Brekhovskikh V.F., Kazmiruk V.D., Vishnevskaya G.N. Biota in
mass transfer processes in water bodies. M.: Nauka, 2008. 315 p. (in
Russian).

20. Altukhov V.M., Bgatov V.I., Van A.V., Grigoryeva T.R. et al.
Organo-mineral raw materials for agricultural purposes in the Novosibirsk
region (Explanatory note to the map). Novosibirsk: 1990. 170 p. (in Russian).

21. Bazilevich N.V. Biogeochemistry of soil of soda salinity. M.:
Nauka, 1965. 350 p. (in Russian).

22. Bolyshev N.N. Algae and their role in the formation of soils. M.:
Izd-vo Mosk. un-ta, 1968. 84 p. (in Russian).

23. Leonova V.V. Algae in soil of salinity range and their
participation in the solonetz process: Avtoref. dis. ... kand. biol. nauk.
Novosibirsk, 1983. 17 p. (in Russian).

24. Artamonova  V.S. Microbiological ~ characteristics  of
anthropogenically transformed soils of Western Siberia. Novosibirsk: 1zd-vo
SO RAN, 2002. 225 p. (in Russian).

25. Artamonova V.S. Successions in the community of phototrophic
microorganisms // Suktsessii i biologicheskiy krugovorot. Novosibirsk:
Nauka, 1993. P. 52-61 (in Russian).

26. Shushueva M.G. Formation of algal groups in the dumps coal
mines in Kuzbass // Prirodnye kompleksy nizshikh rasteniy Zapadnoy Sibiri.
Novosibirsk: Nauka. Sib. otd-nie, 1977. P. 57-85 (in Russian).




1977. C. 57-85.

27. lopoxoBa M.D. @opmupoBaHue U 3HAYCHUE TPYIITHUPOBOK
NOYBEHHBIX BOJOPOCICH B YCIOBHSIX HPOMBIIIICHHOTO 3arps3HeHus (Ha
npuMmepe yraeaooean): ABroped. auc. ... kKaHa. ouon. Hayk. M.: MI'Y. 1989.
24 c.

28. 3umonunna H.B. KonmuecTBeHHBIC TTOKA3aTENIN albIOrPYIITUPOBOK
TEXHOTEHHBIX CyOCTpaTOB B paiioHax yrie- u HedTenoObrum EBpomneiickoro
Cesepo-Bocroka (Pecniyonuka Komu) // 2-1 Mexa. HaydHO-TIpakT. KOHG.,
nocBsimeHHoi 105-nmeturo co aHs poxacaus npod. D.A. Illtuuoii: Matep.
nokianoB. Kupos. 2015. C. 134-139.

29. Maxonuna I'.M. Dxonormueckue acmeKThl MOYBOOOpPA30OBAHUS B
TEXHOT'CHHBIX 3KocucTemax Ypaina. ExatepunOypr: U3a-so Ypan. yu-ta, 2003.
356 c.

30. JlapumeB A.A. O6 o0pa3oBaHMM OAHOTO TPETUYHOIO YT M3
obnactu HU30BbeB p. O0Ou // Xumus tBepaoro tena. 1937. Ne 3. C. 201-207.

31. Okcutok O.JI. JluaTtomoBbIi aHanu3 OypbIXx yriaed u3
AwHorpajackoro paiiona 3akapnarckoi oOmactu // Ykp. 60T. x. 1960. Beim.
17. Ne. 1. C. 76-84.

32. Parmm-zane @. K. ormbl. TexHOTEHHBIE SITIOBHH BCKPBIIIHBIX
HOPOJ] YrOJbHBIX MECTOpOXKIeHUH CHOupH, OIleHKa HX MOTEHLHAIbHOIO
IUTOJIOPO/IMSL W TPUTOJHOCTH JUISI BOCCTAHOBJICHWS TMOYBEHHOTO MOKPOBA:
ABtoped. quc. ... kaua. ouoin. Hayk. HoBocubupck. 1997. 22 c.

33. TapanoB C.A. OcoOGeHHOCTH TIOYBOOOPA30BaHUSI B TEXHOTEHHBIX
nanamadrtax  Kyszbacca  (mpenBapuTeNbHbIE  WTOTM  OMBITOB  HA
JTU3UMETPUUYECKUX MOJeNsiX) // BoccTaHOBIEHHE TEXHOTEHHBIX JIaHIIIAQTOB
Cubupu. HoBocubupck: Hayka. Cu6. ota-aue, 1977. C. 81-105.

34. Amupano B.M., I'yranunackas JI.A. Kprorenes u 3BOIONHAS TIOYB
/I Beec. xoud. Hcropus passutus nmouB CCCP B romouene: Te3. moki.
[Tymunao. 1984. C. 21-22.

35. Ituna 3.A., Anutununa [.C., Kosznosckas JI.C. Amsrodmopa
6omoT Kapenmuu u e€ nunamuka. JI.: Hayka, 1981. 269 c.

36. I'emen M.B. Bogopocnu B skocucremax Kpaiinero Cesepa. JI.:
Hayxka, 1985. 165 c.

27. Dorohova M.F. Formation and importance of soil algae groups in
industrial pollution (by the example of coal mines): Avtoref. diss. kand. biol.
nauk. M.: MGU. 1989. 24 p. (in Russian).

28. Zimonina N.V. Quantitative indicators of algogroups in man-
made substrates in the areas of coal and oil production at the European
Northeast (the Komi Republic) // 2-ya Mezhd. nauchno-prakt. konf.,
posvyashchennoy 105-letiyu so dnya rozhdeniya prof. E. A. Shtinoy: Mater.
dokladov. Kirov. 2015. P. 134-139 (in Russian).

29. Makhonina G.I. Environmental aspects of soil formation in man-
made ecosystems of the Urals. Ekaterinburg: I1zd-vo Ural. un-ta, 2003. 356 p.
(in Russian).

30. Laristshchev A.A. On the formation of one tertiary coal from the
region of the lower reaches of the Ob River // Khimiya tverdogo tela. 1937.
Ne 3. P. 201-207 (in Russian).

31. Oksiyuk O.P. Diatom analyzes of lignite from the Vynohradiv
District, Zakarpatska region // Ukr. bot. zh. 1960. V. 17. Ne 1. P. 76-84 (in
Russian).

32. Ragim-zade F.K. ogly. Technogenic eluvii of overburden of coal
deposits in Siberia, an assessment of their potential fertility and suitability for
soil restoration: Avtoref. dis. ... kand. biol. nauk. Novosibirsk, 1997. 22 p.
(in Russian).

33. Taranov S.A. Features of soil formation in man-made landscapes
of the Kuznetsk Basin (preliminary results of experiments on lysimetric
models) // Vosstanovlenie tekhnogennykh landshaftov Sibiri. Novosibirsk:
Nauka. Sib. otd-nie, 1977. P. 81-105 (in Russian).

34. Alifanov V.M., Gugalinskaya L.A. Cryogenesis and evolution of
soils // Vses. konf. Istoriya razvitiya pochv SSSR v golotsene: Tez. dokl.
Pushchino. 1984. P. 21-22 (in Russian).

35. Shtina E.A., Antipina G.S., Kozlovskaya L.S. Algae of marshes
of Karelia and it dynamics. L.: Nauka, 1981. 269 p. (in Russian).

36. Getsen M.V. The algae in the ecosystems of the Far North. L.
Nauka, 1985. 165 p. (in Russian).

37. Pshennikova E.V. Algae of alas of Leno-Amginsky interflume:




37. IMmennukoBa E.B. Bomopociu amacoB JleHHO-AMIUHCKOTO
MeXaypedbs: ABToped. auc. ... Kana. 6uoin. Hayk. HoBocubupck. 1994. 17 c.

38. I'pomoB  b.B. TIloBemenue  Oaxtepuii //  CopocoBckuii
obpasoBarenbHbIi KypHaI. 1997. Ne 6. C. 28-32.

39. CaguukoB A.Il. Bogopocnu, oOuTaromue B SKCTPEMAIbHBIX
yenoBusx. 2013 [Dnexkrponnsiii pecype] http://www.moip.msu.ru.

40. CamconoB H.M. JlmatomoBbIE BOJOPOCIH MOPCKHUX JIBJOB
FOxHoro okeana: ABtoped. nuc. ... kana. Ouon. Hayk. Caskrt-IleTepOypr.
1995. 24 c.

41. Pallmann H. Pedologie et phytosociologie. Congres intern.de
pedol.mediter. Montpellier. 1947. P. 1-36.

42. Jleprauea M. U., 3pikuna B. C., BonkoB U. A. [IpoGnemsl u
METOABl HM3Y4YCHHsI HCKOMAEMBIX II0YB: METOAMYECKHUE PEKOMEHIAINH.
HoBocubupck, 1984. 79 c.

43. Kubiena W.L. The soils of Europe. London, 1953. 318 p.

44, JTromodyp @. OCHOBBI MOYBOBEJCHHUS U HBOJIOLHUSA MOYB (OMBIT
W3y4YeHUs TMHAMHUKHU 1oYBooOpa3oBanus). M.: M3a-Bo «IIporpecc», 1970. 592
C.

45. "Banos W.B. Pa3Butue mnpencraBieHuil 00 SBOJIONUM IOYB B
Poccuiickom mouBoBenenun // 4-s1 Bceepoc. koH¢. «[IpoGiembl 3BoMOLUN
nouBy: Tes. moxu. [Tymuno. 2001. C. 4-6.

46. Ilukanoea ['.M., [oponenko E.Il., Xepnocenko K.XK.
[lepciekTuBBl ~ peKyJIbTHBALIMM 3€MEIb B  YCIOBUSAX  3amoisipps  //
[TouBooOpa3oBaHue B aHTPOINOreHHBIX ycnoBusx. Ceepaiosck, 1981. C. 101-
108.

47. Pybunmreiin A.5l. buorennsie rpyntsl. M.: Hayka, 1986. 89 c.

48. KpuTepuu OIIEHKH KadecTBa JICYEOHBIX Tps3ed MpH MX pa3BelKe,
UCIIOJIb30BaHUM, OXpaHe // Metoandeckue ykazanus. M.: 1987. 24 c.

49. Crpaxosenko B.J., PocisikoB H.A., Ceico A.1. MecToposxieHus
03EpHBIX carporneneBbix 3aiexeil 3amagnoi Cubupu // X Mexaynap.
ounoreoxum. mkomna. 2015. T. 1. Bapuayn. C. 242-245.

Avtoref. dis. ... kand. biol. nauk. Novosibirsk. 1994. 17 p. (in Russian).

38. Gromov B.V. The behavior of bacteria // Sorosovskiy
obrazovatelnyy zhurnal. 1997. Ne 6. P. 28-32. (in Russian).

39. Sadchikov A.P. Algae that live in extreme conditions. 2013
[Electronic resource] http://www.moip.msu.ru (in Russian).

40. Samsonov N.I. Diatoms of sea ice in the Southern Ocean.:
Avtoref. dis. ... kand. biol. nauk. Sankt-Peterburg. 1995. 24 p. (in Russian).

41. Pallmann H. Pedologie et phytosociologie. Congres intern.de
pedol.mediter. Montpellier. 1947. P. 1-36.

42. Dergacheva M.l., Zykina V.S., Volkov L.A. Problems and
methods of fossil soils studying: guidelines. Novosibirsk, 1984. 79 p. (in
Russian).

43. Kubiena W.L. The soils of Europe. London, 1953. 318 p.

44. Dyushofur F. Fundamentals of Soil Science and evolution of soil
(experience of studies soil formation dynamics). M.: lzd-vo «Progressy,
1970. 592 p. (in Russian).

45. lvanov 1.V. The development of ideas on the evolution of soils in
Russian soil science // 4-ya Vseros. konf. «Problemy evolyutsii pochv»: Tez.
dokl. Pushchino. Pushchino, 2001. P. 4-6 (in Russian).

46. Pikalova G.M., Doronenko E.P., Zhernosenko K.K. Prospects for
land reclamation in conditions of the Arctic // Pochvoobrazovanie v
antropogennykh usloviyakh. Sverdlovsk, 1981. P. 101-108 (in Russian).

47. Rubinstein A.Ya. Biogenic grounds. M.: Nauka, 1986. 89 p. (in
Russian).

48. Criteria for assessing the quality of therapeutic mud with its
exploration, use, protection. // Metodicheskie ukazaniya. M.: 1987. 24 p. (in
Russian).

49. Strahovenko V.D., Roslyakov N.A., Syso A.l. The deposits of
lake sapropel in Western Siberia // 1X Mezhdunar. biogeokhim. shkola. 2015.
T. 1. Barnaul. P. 242-245 (in Russian).



http://www.moip.msu.ru)/
http://www.moip.msu.ru/

Pazgen 1

Section 1

Teopernueckue npoOIeMbl SKOJIOTUU

Theoretical problems of ecology
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Abstract

VBenuueHue IUIOMANAEH KUCIBIX TOYB, BCJIEICTBHE AHTPOIOTEHHOTO
BO3JCHCTBUS,  SIBISETCA  OJAHUM W3  OTpaHUYMBAIOIMUX  (AKTOPOB
MPOJIYKTUBHOCTH  CEIbCKOXO3SMCTBEHHBIX PAacTeHUH BO BCEM  MHDE.
OUTOTOKCUYHOCTh ATHX I[IOYB 3aBUCUT OT MHOTUX (aKTOpOB, OJHAKO
OCHOBHAsl TPUYMHA CHW)KCHHUS YPOKaWHOCTU KYJIbTYpP Ha KHCIBIX IOYBaX
CBSI3aHA C BBICOKUM COJIEPKAHUEM IOJIBHXKHOTO ATFOMUHMS (Al3+). Bricokne
KOHIIEHTpallUH AI¥"  BbBBIBaOT WHTUOMPOBAHKUE JIETIEHUS KIJIETOK, 4YTO
NPUBOAUT K 3aJEPKKE pOCTa KOPHEBOM CHUCTEMBI M COINPOBOXKIAETCA
CHIDKEHHWEM TIOTJIONIEHUST pPACTeHWEeM BOJBl M TUTATEIbHBIX BEIICCTB.
[Ipupoanast BapuabenbHOCTH MO MPU3HAKY TOJIEPAHTHOCTU K aIFOMUHUIO ObLIIa

Acidic soil area increase which takes place due to anthropogenic
impact is one of the factors limiting the productivity of agricultural plants
worldwide. Phytotoxicity of acidic soil depends on many factors, however,
the main reason for crop yields decrease is connected with a high content of
mobile aluminium (AI**). High concentrations AI** cause inhibition of cell
division, resulting in stunted root growth and decrease of the plants water and
nutrients uptake of. Natural variability of tolerance to aluminum has been
identified in many crop species, suggesting the possibility of breeding the
varieties which are high-yielding and well-adapted to ionic toxicity.
Tolerance to aluminum is among polygenic traits, and therefore the choice of
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BBISIBJICHA Y MHOTMX BMJIOB CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP, YTO T'OBOPUT O
BO3MO>KHOCTH BBIBEJICHUS BBICOKOIIPOAYKTHBHBIX, XOPOILLIO aJallTUPOBAaHHBIX K
MOHHOW TOKCUYHOCTH COpPTOB. TOJIEPAHTHOCTH K AJIOMMHHMIO OTHOCHUTCS K
YHUCIy IOJUIEHHBIX IIPU3HAKOB, B CBSI3M C YEM BBIOOp CTpaTeruu IO-
peXHEMY OCTaTCsl OTPaHUYMBAIOIIUM (PAKTOPOM B PA3BUTHH CENEKIIMOHHBIX
HOAXOM0B. Y Ppa3IUYHBIX KyJIbTYp OBUIM YCTAaHOBJIEHBI TI'€HbI, KOTOpbIE
UHIYLHUPYIOTCS, UM, HA00OPOT, MOJABIISIOTCS BO3ACHCTBHEM Al*. BoisBienst
MOJIEKYJISIpHBIE MapKephbl, CBsi3aHHbIE ¢ reHaMu Al-TonepantHoctu. B 0630pe
paccMaTpuBarOTCS  MOJAXOJBI, OCHOBAaHHBIE Ha  MWCIOJB30BaHUM  JUIA
YMEHBILIEHUS IOTVIOUICHHUS A OTpaHUYECHUS TIOBPEXKIEHUS KIIETOK
TOKCHYHBIMU HOHAMHU 3KCIIPECCUH T'€TEPOJIOTMYHBIX T€HOB U COMAKJIOHAJIBHON
M3MEHUYMBOCTH B KYyJIbTYPE M30JIMPOBAHHON pacTUTENbHOU TKaHu. [Iporpecc B
IIOHUMAaHUN MEXaHU3MOB AJTIOMOYCTOMYUBOCTH MO3BOJISIET CErOJHS CO3/1aBATh
TOJICpAaHTHbIE (OPMBI M JIMHUM C HCIOJIB30BAaHHMEM METOJOB TI'€HHOM
VHKEHEPHUH U KIIETOYHOM CEJICKIIUH.

strategy remains the limiting factor in the development of breeding
approaches. In different cultures the genes were found, which are either
induced or suppressed by the influence of AI**. The molecular markers were
identified which are associated with Al-tolerance genes. This review
discusses the approaches based on the use of heterologous genes expression
and somaclonal variation in the culture of isolated plant tissue which lead to
reducing absorption of AI** or limiting cell damage by toxic ions. The
progress in understanding the mechanisms of alumosilicate allows to create
tolerant shapes and lines using the methods of genetic engineering and cell
selection.
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AHHOTAIUA

Abstract

B oOmeMm cnydae xmopoduiia B JIUCTBSIX MOXET OBITh OMpenenéH ¢
Y4ETOM CHEKTpa OTpPaK€HHUsS, TaK KaK KpPacHBbIM y4yacCTOK CIEKTpa CUJIBHO
norjomaercs xjaopopuuioM. OgHaKo U3MEHEHHUs] B KpacHOM o0iacTu cnekTpa
OTpaXEHMsI B pacyeTe Ha eMHUIY MU3MEpPEeHMs XJIOpo(uiula MpU YyBEIUYESHUU
comepxkanusi xjopopumuia wmanbl. Poct LAl mOpuBOAMT K YBEIMYCHHIO
cojiepKaHusl XJopoduisa B KpOHE HE3aBUCHMO OT HM3MEHEHHUH CpelHero
cojiepKaHus XJopoduia B TUCTIX. XI0PODUILT A y b nornomaror menbe
paaualuy B 3eJEHOM CIIEKTPaJIbHOM JMara3oHe, a Takke B auamnazoHe «Red
edge». Unaekcol «Chl-G» u «Chl-Rey» sBnstorcs 6osee 4yBCTBUTEIBHBIMH K
W3MEHEHHIO 3HAYCHHsS COJEp)KaHWs XJIOpOopHIUIa B JIMCTHAX TaK Kak B HHUX
UCTOJNB3YIOTCS  3€lE€Hble M KpacHble  JHMAma3oHbl.  TpHUaHTYISApHBIN
BereraniioHHbId wHAEKC (TGI), BEIUUCIAEMBI TIO TPEYTOIBHHUKY C Y3JIIOBBIMHU

Commonly the amount of chlorophyll in leaves can be determined
taking into account the reflection spectrum, because the red zone of spectrum
is strongly absorbed by chlorophyll. But changes in the red zone of reflection
spectrum are low if calculated per unit of chlorophyll measurement upon
increase of chlorophyll content. The increase of LAI index leads to increase of
content of chlorophyll in the vegetation crown independently from changes of
the average amount of chlorophyll in leaves. Chlorophyll a and b absorb less
radiation in green spectral zone, as well as in and the «red edge» band. The
indices «Chl-G» and «Chl-Re» are more sensitive to changes of leaves
chlorophyll content because these indices use green and red spectral zones.
Triangular vegetation index (TGI), calculated using a triangle with node

points @v%lg and (ﬂg Ry ) R, is a reflectance coefficient in the
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TOYKAMHU @ﬂmg u (ﬂg ’ Rg), rue R, apnsercs KOd(pHUITIEHTOM

OTpa’XCHUA B OMKHEM I/IH(bpaKpaCHOM Juara3oHe, /’lh’/’i’r u /19 SABJIAIOTCS

LEHTPaJIbHBIMU JJIMHAMHU BOJIH B OJIMDKHEM MH(PaKpacHOM, KPACHOM U 3€JIEHOM
JUarna3oHax COOTBETCTBEHHO UMEET CYILECTBEHHO Pa3jMYHbIE 3aBUCUMOCTH OT|
cozmepkanus xiopodmuia a+b u OT MHIEKca THCThEBOW IUIomani. B crathe
uCcIeqyeTcs BO3MOXHOCTb OIPENENICHHs BPEMEHHOIO MaKCHMyMa OOILEero
COJZIEpKaHUs XJIOPOQHUIUIA B KPOHE PACTEHUH C IOMOILIbIO TPUAHTYJISPHOTO
BEreTallMoOHHOro MHjekca. [lomyyena dopMyna U onpenesneHuss CyMMapHOTro
KoJIM4yecTBa XJjopoduiasa B KpOHE MPUMEHUTEIbHO K MOMEHTY CThIKa
BErETALIMOHHOTO M PENPOJYKTUBHOTO IMKIOB B (DEHONOIMM pacTEHUM.
[lokazaHo, 4TO MpOU3BEACHUE CHELA  yeer MakCUMyM  OT
TPUAHTYIISIPHOTO BereTannoHHOTo wuHAekca 1Gl. Ilpm 3TOM mMeeT MecTo
COBIAJICHUE MAaKCHUMyMa CHELA TGl ¢ wmakcumymoMm

ChiLA TEKYIIEro BpEeMEHH (EHOJIOTUYECKOTO  IUKIIA T
CreoBaTelIbHO, SKCTPEMalIbHOE 3HAYCHUE OOIIEro COAepIKaHus XJIopoduilia B
KPOHE PAaCTCHHIA B BETETAI[HIOHHOM ITHKJIC MOXKET OBITh OTPEJICIICHO C IIOMOIILIO
unaexca T1GIl. Iloka3aHo, 4YTO TMpPU O3TOM JOCTUTAETCS CYIIECTBEHHOE
VIIPOIICHUE H3MEPUTEITHHBIX MPOIEAYP U JOCTATOYHBIM B ATHX IEJISAX SBISETCS
n3mepenue nnaekca TGl Bo BpeMeHHON MOCIe10BaTEIbHOCTH BETETAIIHOHHOTO
[IUKJIA WJIA HOPMAJIM30BAHHON Pa3HMIIBI H3MEPEHHBIX CHEKTPATBLHBIX 3HAYCHHMA
B JIBYX JMana3oHax.

OT HHICKCa

fen

near infrared band, 4n:/Ar and 2o are accordingly central wavelengths in
near infrared, red and green bands, is characterized by a significantly different
dependence on chlorophyll content a+b and on leaf area index. The paper
studies the possibility of determination of temporal maximum of total amount
of chlorophyll in the vegetation crown with the help of triangular vegetation
index. The formula for determination of total amount of chlorophyll in the
crown in application to time point of juncture of vegetation and reproduction
cycles in the vegetation phenology is derived. It is shown that product
CHELA K35 3 maximum of the triangular vegetation index TGI. At the
same time the maximums of < FPELA depending on TGI coincides with the
maximum of LA in dependence of current time of phenology

cycIeTfen. Therefore, the extremum value of total content of chlorophyll in
the vegetation crown during the vegetational cycle can be calculated using TGI

lindex. It is shown that it can simplify significantly the measuring procedures

and for that purpose it would be enough to measure the TGI index in the
temporal sequence of vegetational cycle or normalized difference of measured
spectral values in two spectral bands.
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Abstract

Ha Teppuropun mapkoB M CKBEPOB B pa3iIMYHBIX PAaliOHAX Topoja
ObT0 coOpaHO WM mpoaHanu3upoBaHo 94 oOpasna Oa3uaAMAIBHBIX TPHOOB,
oTHOocsmxcst K 24 Bumam, 14 cemeiictBam u 4 mopsiakam (Polyporales,
Agaricales, Russulaceae, Boletaceae). IlpencraBieHbl JgaHHBIE TIO
comepkannto Cu, Pb, Zn B T1UIONOBBIX Telax NpeIACTaBUTEICH
0a3UIMOMHUIIETOB Pa3HBIX 3KOJIOTO-TPO(GUYECKUX TPyIIl. Y CTaHOBJICHO, YTO
MEXIy TPEACTABUTEISIMH  PA3IUYHBIX  HKOJIOTO-TPOUYECKUX  TPYIIT
HanOoJiee BBIPAKEHBI Pa3IMYUs B CIHOCOOHOCTH aKKyMYJIHPOBATh MeEIb.
OTMmeyeHa TakXKe [OCTOBEpHAs pa3HUIA MEXAY COACpP)KaHHUEM IIHHKa B
0a3uamoMax pa3IMYHbIX IKOJIOro-Tpodudeckux rpymi. CrocoOHOCTh TPHOOB
HaKaIUIMBaTh ZNn CHIDKAIACh B PALY: MUKOPU3000pasyromue 0a3uIHOMHUIICTHI
— canpoTpodbl — KCWIOTPOPbl. MaKCUMAIbHBIMU KOHILICHTPAIMSIMA MEIn
XapaKkTepU30BAIMCh IUIOMOBBIE Tena canpoTpodubix BumoB Clitocybe
nebularis (84,7 mkr/r) u Agaricus campestris (42,9 MKr/r), HuHKa —
MHKOpH3000pa3yromue Buasl Trinoloma terreum (253,6 mxr/r) u Cortinarius
torvus (236,7 Mkr/t), cBuHIla — Kcumotpodusiid Bua T. gibbosa (5,4 mkr/r).
BoNbIIMHCTBO MCCIIEOBAaHHBIX BHIIOB T'PHOOB BOOOIIE HE HAKAIUTUBAIN B
IUIOZIOBBIX TEJNax CBHHEN WJIM HAaKalUIMBaJld €ro B HE3HAYUTEIbHBIX
konuuectBax (menee 0,03 mkr/r). Ilo cymmapHomy HakormieHuio TM B
IUIOZIOBBIX ~ Telax  JUAUPOBAIM  MPEACTaBUTEIH  CUMOMOTPOGHBIX
MUKOpH3000pa3zyronx TrpuboB (B cpeaHem 230 MKI/T), CYIIECTBEHHO
yerynaiau uM canpotpogusie Buabl (187 Mkr/r) u keunorpodst (117,5 Mxr/r).
[Tomyyennble pe3ynbTaThl NMPEACTABISIFOT WHTEPEC I Pa3BHTHS METOJIOB
OMoMHINKAIUY 3arpsisHeHus TM ropoACKoii Cpeibl.

94 samples related to 24 species of Basidiomycetes were collected
on the territory of parks and gardens in various parts of the city. All the
samples which belong to 14 families, 4 orders (Polyporales, Agaricales,
Russulaceae, Boletaceae) were analyzed as for content of heavy metals
(HM). The article contain data about concentration of Cu, Pb, Zn in fruit
bodies of different species related to different ecological trophic groups
(saprotrophs, xylotrophic and mycorrhizal macromycetes). It was stated that
the most pronounced differences between different ecological trophic
groups are in their ability to accumulate copper. Significant difference in the
content of zinc in bodies of Basidiomycetes of different ecological trophic
groups was stated. The ability to accumulate Zn can be arranged in order of
descending: mycorrhizal macromycetes — saprotrophic — xylotrophic
macromycetes. The maximum concentration of copper was characteristic of
the fruit bodies of the species Clitocybe nebularis (84.7 pg/g) and Agaricus
campestris (42.9 pg/g) belonging to the saprotrophic group, the maximum
concentration of zinc was characteristic of the of the fruit bodies of the
mycorrhizal macromycetes species Triholoma terreum (253.6 pg/g) and
Cortinarius torvus (236.7 pg/g), and the maximum concentration of lead
was characteristic of xylotrophic macromycetes T. gibbosa (5.4 pg/g). Most
of the fungi species studied did not accumulate Pb in their fruit bodies, or
accumulated it in small amounts (up to 0.03 ug/g). The representatives of
mycorrhizal fungi (on the average 230 pg/g) accumulated HM in the fruit
bodies most of all, saprotrophic group (187 pg/g) and xylotrophic (117.5
ng/g) accumulated significantly less HM. The results obtained are of
interest for the development of bio-indication of urban environment
pollution with HM.
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Abstract

HccnenoBanu cocrosiHue ypOaHO3EMOB Ha COZIEpIKAHUE TSDKEIBIX
MmetauioB (TM) B 30He JefcTBHSA TOpPHO-METAJUTyprHuecKoro KoMOMHaTa Ha
tepputopun 1. BrnanukaBkaza (PecmyOmuka Cesepnas Ocerusi-AnaHus).
VYCTaHOBIEHO, 4YTO TOYBBI YYacTKOB, pacroyiokeHHbIXx BOmm3un OAO
«OJIEKTPOLIMHK» MMEIOT YpEe3BbIYAHO BBICOKUI YpPOBEHb 3arps3HEHUS
NOJBMKHBIMM (OpMaMHM CBMHLA W LMHKa, Oonee uem B 200 pa3
npeBbImaromuM 3HaueHus gona u [TIK.

B xone MopenbHOro sKcrepuMeHTa H3ydeHa akkymymsinus TM
pacteHussMH sguMeHs copTa HoBuyok. YcTaHOBIEHO, YTO HauMOOIBILIUM
HaKOIJICHUEM LMHKAa W CBHUHIA OTJIMYAINCh PACTEHMsI, BBIPALICHHbIE Ha
3arps3HEHHBIX TOoYBaX. AKkymymsiuus TM B KOpHsAX Obuia BBIIIE, Y€M B
noOerax. OfHaKo, 0 CPAaBHEHUIO C OYBOW, KOPHH cojiepKajii MeHblle TM:
kodQdunmeHT HakoryieHus Obu1 MeHbIne 1. C yBennuenuem copepkanus TM
B IIOYBE YBEJIMYMBAJIOCh HUX COJEpKAaHHE B KOPHSX, OJHAKO, NPH 3TOM
KOJIMYECTBO JIEMEHTOB B IT0OErax mMajlo U3MEHSIOCh, YTO CBUJETEIIbCTBYET O
OaprepHoil (pyHKIIMU KOpHEH. Bc€ ke naxe He3HAYMTENbHAS aKKyMYIISIIHS
noberamu ceuHua (4 1K) u uunka (1,44 [1/1K) B pacuére Ha chlpyto maccy
NPUBOAMIIA K CHWKEHHIO HAaKOIJIEHHWs MX OMOMacchl B CpEJHEM B JiBa pasa.
CormacHo paccUUTaHHBIM KO3 (GUIIMEHTaM OHOJOTUYECKOTO TOTJIOMIEHNUS,
CBHUHEIL SIBJIETCS JIEMEHTOM CJ1a00ro HAaKOIUIEHUS, @ Me/lb, HUKEb U LIUHK —
CHJIBHOTO HaKOTLJICHUSI.

N3yueHne OCOOCHHOCTEH pa3BUTUS MHUKPOOHBIX KOMIUIEKCOB B
pu3ochepHoi 1 BHEIIHEH MOYBE MOKa3auo, YTO Haubojee CUIbHOE BIUSHUE
TM oxka3biBatoT Ha a3zoTdukcupyroue O6aktepuu. Pusocepnsiii a¢pdexr B
3arpsiI3BHEHHONW TIOYBE HE NPOSBISETCS TakK SPKO, 4YTO OOBIYHO ObIBAET
XapaKTEepHBbIM I He3arpsi3HEHHBIX MOoYB. CyIIECTBEHHOE MOJABIECHUS BCEX
Ipynn M3y4aeMbIX MUKPOOPraHU3MOB (aMMOHH(HUKATOPOB, a30T(HUKCATOPOB,
rpuboOB) OTMEUYEHO Ha ydacTke Ne 5 ¢ MakCHMaJbHBIM YPOBHEM 3arps3HEeHHUs
1moyBbl TM.

The state urban soil was researched as for heavy metals (HM)
content within the area of mining and metallurgical complex in the city of
Vladikavkaz (the Republic of North Ossetia-Alania). It was found that level
of pollution of the soil in the sites located near the JSC «Electrozink» is
extremely high. It is contaminated with mobile forms of lead and zinc, the
contamination level is more than 200 times higher than the background
values and MPC.

A model experiment was conducted, the accumulation of HM by
barley plants of the species Novichok. It has been established that the
greatest lead and zinc accumulation is characteristic of plants which are
grown in contaminated soils. The accumulation of HM in roots was higher
than in shoots. However, the accumulation of HM in roots is less than in
soil: accumulation ratio was less than 1. With the increase of HM in soil the
content of HM in the roots also increased, at the same time the amount of
HM in shoots changed just a little, which suggests the barrier function of
roots. Yet, even a slight accumulation of lead (4 MPC) and zinc (1.44 MPC)
in shoots as for wet weight lead to two times decrease in their biomass
accumulation on the average. According to biological absorption
coefficients calculated lead is an element of poor accumulation, while
copper, nickel, and zinc — of strong accumulation.

The study of microbial complexes development in rhizosphere and
in foreign soil has shown that HM have the strongest influence on nitrogen-
fixing bacteria. Rhizosphere effect in polluted soil does not appear to be so
evident that usually is typical of uncontaminated soil. Significant
suppression of all groups of micro-organisms (ammonifiers, nitrogen-fixing
bacteria, fungi) is noted on Site 5 with the maximum level of soil pollution
with HM.
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Abstract

JIMYMHKK IPEeBHETO OTpsifa HaceKoMbIX — pyueitnukos (Trichoptera) — B
pekax napka «HOrel1 Ba» — OCHOBHas Tpymmna 3000€HTOCA U IJIaBHBIA OOBEKT
nutaHus peld. PayHa pydeHHUKOB Mapka HacuuThiBaeT 59 BumoB u ¢dopm 17
ceMeiicTB, oTHOcsAIMXCS K AByM mojotpsaam: Annulipalpia u Integripalpia.
MaccoBoe pa3BUTHE MOJy4YarOT HEMHOTHWE BMJbl pyueilHukoB. HambGonbiee
qucino BuAOB — 19 — mpunamiexur cemeiictBy Limnephilidae, ocranbhbie 16
ceMmelcTB UMeroT 1o 1-5 BujioB. TpuxonTepodayHa napka xapakTepusyercs Kak
roJIapKTO-NaIeapKTU4ecKasi ¢ MPUCYTCTBUEM CEBEPHBIX M CHUOMPCKUX BUIOB.
Crenenp cxoxactBa (ayHbl pydeliHMKOB mapka BOJOTOKOB CeBEpHOro M
[Ipunonspuoro VYpana cocraBiasier no Cépenceny 69,7% u oOycioBieHa
FeHETUYECKOM OJIM30CThIO ATUX TEPPUTOPHHA, OOIIHOCTBIO THAPOJIOIMYECKOro,
TUAPOXUMUYECKOT0, TEPMHUECKOTO pPEXUMOB pek. OOmMil 3KOJOTHYecKHid
xapakTep (hayHbl pyueiiHMKOB napka «tOrsia Bay OnpenesstoT X0J01000UBbIe
peoduiibHbIe U OIM3KHE K HUM BH/JIbI, IPEIBSABISIONINE BHICOKHE TPeOOBaHMS K
KHCJIOPOJIHOMY PEXUMY M YHUCTOTE BOJA M TNPEANOYUTAIONINE CTAaOUIIbHBIC
TBEP/bIE TPYHTHI C PACTUTEIBHBIMU OOpacTaHusIMHU. B oceHHe-neTHHi nepuon B
NUTAaHUU OCHOBHBIX PBHIO BOJOTOKOB MapkKa — Xapuyca M MOJOIU CEMIU —
YCTaHOBJICHO 34 BUa PYYEHHUKOB, U3 HUX M0 Macce, Kak MPaBWiIo, B MUIIE PHIO

Fauna formation of caddis flies (Trichoptera) in the Yugyd Va
National Park, which is located on west slopes of the Northern and sub-Polar
Urals, depends on the geographical location of the park (high latitude, natural
border between Europe and Asia), severe climate, serious geographical
history of the area, and various ecological environmental factors in mountain
rivers. Now, water fauna is strongly impacted not only by natural processes
but also anthropogenically.

Larvae of the ancient insect order — caddis flies — are the principle
group of bottom invertebrates and the main nutrition source for fish in rivers
of the Yugyd Va National Park. They take 35-50% total zoobenthos biomass
in open water period. In winter typical species of caddis flies continue growth
and development under ice: biomass of these hydrobionts at pupa stage attains
90% total bottom population biomass towards end winter-early spring.

Fauna of caddis flies counts 59 species and varieties of 17 families and
two suborders: Annulipalpia (21 species and varieties of 7 families) and
Integripalpia (38 species and varieties of 10 families). The highest number of
species (19) belongs to Limnephilidae family, the least 16 families have 1-5
species each. Trichoptera fauna of the park is of a holarctic-palearctic type
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peo0JIaaroT OJUH-TPH BUAA PYYCHHHUKOB, KOTOPBIE JOMHHHUPYIOT B 3TO BpeMs
u B OeHTOCE.

with some northern and Siberian species. The similarity degree of Trichoptera
fauna between water streams in the Northern and sub-Polar Urals comprises
69.7% (by Syerensen) and is conditioned by the genetic similarity of the
areas, common hydrologic, hydrochemical, and thermal river regimes.

Ecologically, Trichoptera fauna in the Yugyd Va National Park is
dominated by cryophilous rheophilic and similar species which are highly
sensitive to oxygen regime and water purity, and prefer stable solid grounds
with vegetation. But here you can meet some species with a relatively broad
ecological plasticity to several factors as they have to adapt to unstable
hydrological conditions in mountain rivers. The majority of caddis flies in the
park are oligosaprobes being highly sensitive to oxygen regime and water
purity. Only few species are mesosaprobes which inhabit slightly polluted
waters.

In autumn-summer period, nutrition diet of the major fish species in
water streams of the park, i.e. grayling and salmon, 34 species of caddis flies
were found. One-three species of Trichoptera prevail in fish food by weight
and they also dominate in benthos at that time of the year.
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AHHOTAIUSA

Abstract

[IpoBenensl MOHUTOPHUHTOBbIE HCClieIOBaHUs BIIUSTHUSA
PaaMOAKTUBHOIO 3arps3HeHUuss B 30-KWJIOMETPOBOM 30HE aBapuM Ha
YepHoObuibckoid ADC Ha OpraHu3M MBIIIEBHIHBIX TPHI3YHOB Pa3HBIX BHUJIOB
B TeueHue 1986—-1993 rr. m 2007 T. ¢ HUCIOJIB30BAaHHEM DKOJIOTHUYSCKHX,
PaaNOXUMHUYECKHX, MOp(}HO(U3HOTOTHUECKHUX, reMaToJOTUYECKUX,
FI/ICTOMOp(bO.]'IOFI/I"IeCKI/IX, OUTOTCHCTUYCCKHUX, 6I/IOXI/IMI/IquKI/IX nu
onoduznueckux mMeroaoB. [IpocnexeHsl 3Tanbl GOPMHUPOBAHUS U PASBUTHL
N3MEHEHUH B OCHOBHBIX CHCTEMax opradmM3Ma M HM3YYCHBI MPOLCCChI HX

Monitoring of the radioactive contamination effects on the
organism of different species of rodents was carried out in a 30-km zone
of the Chernobyl accident in 1986-1993 and 2007 using ecological,
radiochemical, morphophysiological, hematological, histomorphological,
cytogenetic, biochemical and biophysical methods. The stages of forming
and developing changes in the major systems of the organism were
observed and the regulation processes in several generations of rodents

inhabiting in the Chernobyl accident zone were studied. Despite the
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PEryJsIUUA Y HECKOJIIBKUX TIOKOJICHUH MBIIICBUIAHBIX TPHI3YHOB, OOMTAIOIIUX
B aBapuitHo 30He UYADC. HecmoTps Ha WX BHeEIIHEe OJaromoiydue,
0OHapyKEeHBI MHOTOYMCJICHHBIE CTPYKTYpHBIE, MOP(OJIOTHYECKHE,
Oonoxumuueckue, Onopu3nIecKre, IMUTOTCHETUYECKUE N3MEHEHUS B KIIETKAX
W TKaHAX OOCJIEeIOBaHHBIX 3BEpbKOB. HapymieHue KOppeasirOHHBIX
B3aMIMOCBSI3€H MEXKy Pa3IMIHBIMU MTOKA3aTEISIMH ITO3BOJISIET CIETIATh BBIBOJ]
O KA4YeCTBECHHBIX HW3MCHCHHUSAX COCTOSHHUSA TOMYJSIUA  MBIIICBUIHBIX
TPBI3YHOB B pe3ylbTaTe JUIMTECIHLHOTO OOWTaHWS HA PaJUOAKTUBHO
3arpsi3HEHHBIX ~ TeppUTOpUsX. HapymieHus B CUCTEME  peryisiiuu
MEPEKUCHOTO OKHCIICHUS JUIUAOB M JC3UHTETPAHS DHEPreTHUECKOTO
oOMEHa, TPOIIECCOB KPOBETBOPEHHS, NIMCOATaHC OPraHoB JHIOKPUHHOU
CUCTEMBI, ITUTOTCHCTHYECKUE HAPYIICHUS B TIOJOBBIX M COMAaTHYCCKUX
KJIETKaX MOTYT SBIATBCA  CIIEJICTBHEM  CpbIBA  CTAOMIU3UPYIOLIUX
MEXaHH3MOB JINOO YCKOPEHHOTO HCTOIICHHS PE3epPBHBIX BO3MOXKHOCTEH
HCCJIETyeMbIX CUCTEM.

external well-being numerous structural, morphological, biochemical,
biophysical, cytogenetic changes in cells and tissues of animals were
found. Disturbances in correlation between different indices allow us to
conclude that qualitative changes in the state of the rodent populations
took place as a result of their inhabiting the radioactively contaminated
areas for a long time. Disturbances in the lipid peroxidation regulatory
system and disruption of energy exchange, blood formation processes,
imbalance in the organs of the endocrine system, cytogenetic disturbances
in germinal and somatic cells should be the result of the failure in
stabilizing mechanisms or the accelerated exhaustion of the reserve
capabilities of the systems under investigation.
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AHHOTAIUSA

Abstract

Ocanok crounbix Bog (OCB), orceB TBEPABIX KOMMYHAJIBHBIX OTXOOB
(OTC) u ux cmech (2:1) ObLTM MOABEPTHYTHI TPEM BUIAM OHOJIOTHYECKOU
nepepaboTKu B JabopaTOpHBIX yciaoBusx. [Ipu cOpakuBaHuM B TeUeHHUE 25 CyT
BeIx0n Omorasa mist OCB cocrasun 73, mit OTC — 46 u noa OTC+OCB — 125
M/t ¢.B. [Ipu komnoctupoBanuu B TeueHune 90 cyT pecnuparopHas aKTUBHOCTh
u3MeHsuiack B mpexaenax 66—178 mr CO,-C/kr - cyT, mpH TOCIEI0BaTEIbHOM
cOpaxuBaHuu u kommnoctupoBanud — oT 51 10108 mr CO,-C/kr - cyt. Takxke
ObLJIa OLIEHEHA TOKCUYHOCTh KOHEUHBIX MPOAYKTOB nepepadotku. [lokazano, 4ro
nepepaboTKa CMeCH SBJSETCS OoJiee IesIeco00pasHOM 10 CPaBHEHHIO C
WHIUBUIYAJIbHBIMUA CyOCTpaTaMH, U 4YTO, UCXOJ M3 TOKCUYHOCTU MPOIYKTOB,
ONTUMAIBHBIMH METOJAMH  IepepabOTKH  SBISIOTCS KOMIIOCTHPOBAHHE |
MOCJIeI0BAaTEIbHOE COpakKMBaHUE W KOMIIOCTHpOBaHHE. i1 mOCIeaHuX OBLIO
MPOBEJEHO CpaBHEHHWE OSKOHOMHYECKOH dS(PeKkTUBHOCTH HA OCHOBAaHUU
COOTHOIIEHUHN JOXO0JIOB W 3aTpaTr. YCTAaHOBJICHO, YTO JAMUCKOHTHUPOBAHHBIA CPOK
OKYIaeMOCTH MOJIEIBHOTO TMPEANPUATHS, OCYIIECTBISIONIET0 MepepaboTKy
MYHHUIIMTIATBHBIX  OTXOJOB Topoja-MWUIMOHHWKA (Ha mpumepe Kazanm),
cocTaBisieT 4 roja A KOMIOCTHPOBaHUS W 3,7 JIeT OJis MOCIEAOBAaTENbHOTO
aHa’poOHOT0 cOpakUBaHMSI U KOMIIOCTUPOBAHMSL.

Sewage sludge (SS), organic fraction of municipal solid waste
(OFMSW) and their mixture (in 2:1 ratio) were treated by three biological
methods: anaerobic digestion, composting, and subsequent digestion and
composting. After digestion for 25 days biogas yield for SS was 73, for
OFMSW - 46 and for the mixture SS+OFMSW — 125 mL g-1 DM. After 90
days of composting, respiratory activity of the raw wastes ranged from 66 to
178 mg CO,-C kg-1 d-1, and of the preliminary digested samples — from 51
t0108 mg CO,-C kg-1 d-1. Then ecotoxicity of the initial wastes, their
mixtures and final products of three treatments was estimated using elutriate
bioassays with water flea Daphnia magna and infuzorium Paramecium
caudatum, and contact bioassay with higher plant Avena sativa. On the basis
of ecotoxicity assessmet results it was concluded that the treatment of
mixture is more efficient as compared with separate initial wastes, and that
composting and subsequent digestion and composting are the two preferable
methods of treatment. Then economic efficiency of these two methods for
SS+OFMSW was compared. In the calculations, a model company operating
all municipal wastes in the city with 1 milloion population (by the example of
Kazan) was used. It was demonstrated that the length of the discounted
payback period is 4 years for composting and 3.7 years for subsequent
digestion and composting.
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Abstract

B Mo1e1bHOM SKCIIepUMEHTE TIPOBEIeHO n3yueHue 3¢ (HeKToB CBUHIIA,
MeJ, [IMHKA, KaJMHs U HUTpata aMMOHHUS TPH Pa3febHOM M COBMECTHOM
JNEUCTBUM Ha IIpopacTaHue ceMsH suMeHsd copra Hosuuok. Tsoxénsle
METaUTbl M a30TCOJCPXKAILINEC COCIUHCHHS BHOCHINCh B BapUaHTBI C
JTVCTHILTUPOBAHHOM BOJOW B BHEe BogopacTBopumbix coseii: CuCly, ZnCly,
CdCl,, PbCl;, NH4Cl, NaNOs u NH4NO; ¢ xoHieHTpanueii HOHOB cu?,
Zn?*, Cd*, Pb**, NHs" u NO3 100 mxmons/n (MxM). Kontponem Gblia
JMCTUIUTUPOBaHHAs Bojaa. Bcero Obulo uccienoBaHo 44 KOMOWHAIMH
METAaJUIOB, BKIFOYAIONIMX CBUHEL], MEIb, IIMHK, KaJMHI 10 OTIAEILHOCTH U B
JIBOWHBIX, TPOWHBIX U YETBEPHBIX COUYCTAHUSAX HA POCT MPOPOCTKOB SUMCHS

The model experiment was carried out to find out separate and
joint effect of lead, copper, zinc, cadmium, and ammonium nitrate on
seed germination of barley of the species Novichok. Heavy metals and
nitrogen-containing compounds were introduced in variants with distilled
water in the form of water-soluble salts CuCl,, ZnCl,, CdCl,, PbClIy,
NH,4CI, NaNO3 and NH4NO; with ion concentration Cu?*, Zn?*, Cd?*,
Pb?*, NH; ¥, and NO; 100 pmol/l (um). Distilled water was control. 44
combinations of metals were studied including lead, copper, zinc,
cadmium, both individually and in double, triple, and quadruple
combinations as for their influence on the growth of seedlings of barley

Hordeum vulgare L. B npucyTcTBuM pa3inudabix GOPM MHHEPAILHOTO a30Ta.

Hordeum vulgare L. in the presence of various forms of mineral nitrogen.
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B skcnepuMeHTe BBISIBIEHA CIIOCOOHOCTh MOHOB CBHHIIA, KaJIMHUsSI U MEIH B
koHuentpauuu 100 MxkM oka3biBaTh HHTHOUpYIOIIEE ACHCTBHE HA POCT
KOpHSI MPOPOCTKOB M HEKOTOpPasl CTUMYJIUPYIOIIAsi CIIOCOOHOCTh MPU 3TOM
noHoB LuHKAa. Hutpar-uonsl B koHueHtpauuu 100 MxM He oka3biBanu
WHTUOMPYIOMIETo JEHCTBHUS HA POCT KOPHSA IPOPOCTKOB, @ COBMECTHO C
HOHAMU Zn2+, Pb2+, Cd2+, cu® YBEIIMYUBAIA WX WHTHOUpPYIOIIEEe JCHCTBHE.
CoBMeCTHOE JEWCTBHE HOHOB NH4+, npu koHueHtpauuu 100 MxM, c
HCCIEAYEMbIMA HOHAMH METAJUIOB TAaKXKE YBEJIMYMBAJIO WHTHOMpPOBaHUE
pocrta. Haunbounbiiee nHruOupyromiee IeiHCTBUE HA POCT KOPHS MPOSBISIOCH
IIPU COBMECTHOM JICHICTBUU HOHOB Zn*" u Cu2+, a taxxke Cd*'u Cu®". Vonml
Zn2+, Pb2+, Cd2+, Cu®* no OTJICILHOCTH HWHTHOMPOBAIM POCT KOPHS
MIPOPOCTKOB B OOJBIIEH CTEMEHH, YeM IPU COBMECTHOM BO3JEHCTBUU C
HUTPATOM aMMOHHS, KOTOPBIN SBISETCS BaXHBIM HMCTOYHUKOM a30THOTO
ITATAHUS] PACTEHUH.

The experiment revealed that lead, cadmium and copper in concentration
100 um have an inhibitory effect on root growth of seedlings, while zinc
ions have some stimulating ability. Nitrate-ions in concentration of 100
um did not have any inhibitory effect on the growth of seedlings roots,
and in combination with ions of Zn**, Pb®*, Cd*", Cu?* their inhibitory
effect was increased. Their combination with ions of NH;  in
concentration of 100 um, also lead to increase in growth inhibition. The
combined effect of ions Zn?* and Cu?", as well as Cd** and Cu®* had the
biggest inhibitory effect. The inhibitory effect of ions of Zn® *, Pb? ¥,
Cd**, Cu®* taken separately on seedlings root growth was greater that
that when in a double combination with ammonium nitrate, which is an
important source of nitrogen nutrition of plants.
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AHHOTAIUSA Abstract
[IpoBenena oreHka BiIMAHUASA JABYyX MeiuopantoB (buouapa wu Heavy metals (HM) are considered priority pollutants of

JIlurHorymara) Ha MOYBY, 3arpsA3HEHHYIO TSOKEIBIMU MeTaJulaMu. B omnbiTax yepes
3, 10 u 30 cyrok mocie BHECEHHs IpernapaTroB oleHUBaIM pH mous, qTUHaAMHKY
HOJBM)XKHBIX (DOPM KaTHOHOB Cd*, zn?*, Pb* u ToKCHYHOCTH 0o0pa3loB Mo
BbDKHMBaeMOCTH uepBeil Eisenia fetida. PesynbTarel mokaszanu, 4TO 3HAYCHUS
pHCaCl2 moyB nmoBbIIATKCE MPU BHECEHHH MEIHOPaHTOB B KonuuectBe 0,5% u
6onee. OnHOBpeMEHHO B 0oJiee IIEIOYHOM IMOYBE 3HAUUTEIBHO YMEHBIIAIACh
noBMXHOCTh Pb 1 B Menbiueit crenenn Cd u Zn. Ctenenb U3MEHEHUH XUMUKO-
¢usznueckux MoOKaszaTeNned 3aBHcela Kak OT THOA MEJIUOpaHTa, €ro
KOHIEHTpAlluy, TaK M CpoKa HKcro3uuuu. Bapuantel, conepxamme 0,05%
buouapa u JlurHorymara, He OTJIMYAINCh OT KOHTPOJIS, B TO BpeMs Kak B
BapuaHTax, cojepxamux Oonee 0,5% mnpenaparoB, HaOMIONANM CHHXKCHHE
KOHIEHTpauuu noABWwKHBIX ¢(opm Cd, Zn, Pb. Haubonpmmit sddext

UMMOOMIIM3AIIMM JIOCTUTHYT IIpu BHeceHUM 5% buouapa Ha 30-¢ CcyTKH —

environmental concern. There are several technologies of remediating HM-
polluted soil using amendments produced from natural sources which is
becoming more popular for remediation purposes. This paper focuses on
chemical and ecotoxicological influence of Biochar (BC) and Lignohumate
(LG) onto heavily-contaminated fluviosoil. A greenhouse pot experiment has
been carried out for 30 days. Soils were treated with two different types and
three levels of amendments (0.05, 0.5 and 5% for BC and 0.05, 0.5 and 1%
for LG) according to the final soil pH(CaCl,) rate: 6.0, 6.5 and 7.0. Samples
were collected after three time-term treatments (3, 10 and 30 days). Results
revealed that 0.5-5% BC and 0.5-1% LG treatments significantly reduced
active lead, zinc and cadmium concentrations, probably due to formation of
metal-organic complexes. Higher survival rate of E.fetida in soil with all LG
treatments indicated that remediation measures improved soil quality.
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HaOJIIOIAJIOCh CHYDKCHHE J0JIU MOABKHBIX ¢popM Pb Ha 60%, Zn Ha 20%, Cd Ha
35%. Buecenue 1% JlurHorymara CHH3WJIO MOABIMKHOCTH Pb Ha 53%, Zn Ha
14%, Cd na 30%. Pe3ynbTaThl CTAaTUCTHYECKOW OOpaOOTKM MAHHBIX METOJOM
[JIABHBIX ~KOMIIOHEHT BBISSBUJIM, 4YTO BIUSHUE JI03bI MEIHMOPAHTOB Ha
KOHIEHTPAIUIO MOABMKHBIX (POPM TSHKEITBIX METAJJIOB CTATUCTUYECKH 3HAYUMO
i 2/3 mpoaHanu3upoOBaHHBIX Npo0 M coctaBisier 10 69,9% wnabmomaeMoii
cymmapHoi aucnepcuu. Ilpu OuoTecTupoBaHuM Mpod MOYB, 0OpPaOOTAHHBIX
buouapom, Habmronanace cyuiecTBeHHas ru0einb 4epBedl yKe B IEpBbIE CPOKU
HAOMIO/IEHUH, YTO, BO3MOXKHO, CBSI3aHO C M3MEHEHUEM CTPYKTYPbl MOYBBI U
HapyIICHHEM TOPUCTOCTH. B To Bpems kak JIurHorymar 3HAYUTEIBHO
HUBEJIMPOBAI TOKCHYECKOE ICHCTBHE TSHKENBIX METAIOB Ha uepBeil Eisenia
fetida.

However, BC treatments had a detrimental effect in soil toxicity, induced
earthworms mortality in high concentration (up to 100% after 3 days). The
results showed that the bioassay data from the treated variants did not
supposedly reflect decrease in Pb, Zn and Cd concentrations in soil, but
depended on some amendments’ properties. It suggests that bioassays are
necessary to assess ecotoxicity of soil in case of remediation study with novel
amendments.
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AHHOTAIUA

Abstract

Jnsi oleHKH (PUTOTOKCHYECKOTO ddeKTa ChIpoi HEePTH M AM3EITHHOTO
TOIUTMBA HCIIOJB30BAIM CIIEAYIOIIMEe BUABL: JrouepHa mnoceHas (Medicago
sativa), penuc oobikHOBeHHBIH (Raphanus sativus), ropuwniia 6emast (Sinapis alba),
mmrenura  o3umas  (Triticum  durum), panc (Brassica napus). B xoze
SKCIIEPUMEHTAIBHON paboThl ObUIO IMOKa3aHO, YTO TOKCHYECKOE BO3JEHUCTBHE
JIM3EJIBHOTO TOIUIMBA M YTJIEBOJOPOJIOB HE(TH HA TaKMe POCTOBBIE MOKA3aTelH
(SHEprHst MPOPACTaHUS CEMSIH, BCXOXKECTh M NMPKHUBAEMOCTD) Pa3IMYHBIX BUIOB
CEeNIbCKOXO3SMCTBEHHBIX ~ PACTeHMH  HOCWJIO  3aBUCHMBIM  XapakTep  OT
KOHIIGHTPAllMM BHOCHUMOTO TOKCHKaHTa. KonmdecTBO B30OMIEANINX CEMSH
cHwkanoch Ha 50% u Oonee npu BHeCeHUHM 5% AM3EIBHOIO TOIUIMBA U CHIPOH
HedTH OT Maccel cpenbl. [Ipu 3TOoM TokcHueckuit 3PGEeKT sIPKO MPOSBISICS IS
JIM3EJIBHOTO TOIUIMBA: y PAaCTeHMH MPOSBISUICA XJIOPO3, BEreTaTHBHBIE YacTH
MMEJHM MEHBIIYIO JJUHY 110 CPaBHEHUIO C KOHTpoJeM, Ha 10 cyTku Habmromamu
ru0enb NPOPOCTKOB. BbUT MpoBeneH CKPUHUHT KYyIbTYp HE(TEOKHCISIIOMINX
MUKpPOOPraHM3MOB  Ha  (UTOCTUMYJUPYIOUIYIO  akTUBHOCTb. U3 25
KOJIJIGKIIMOHHBIX KYJIBTYP TOJBKO 9 TNpOSBUIM SIBHBIE (UTOCTHUMYIUPYIOIINE
CBOMCTBAa II0 OTHOWICHHIO K KOHTPOJIBHOW rpymme pacteHud. [lpm sTom
HauOonpImMi APQEeKT Ha pa3BUTHE pacTEHHH ObLI MOKa3aH IITaMMaMu
mukpoopranuzmoB Pseudomonas sp. J6, Rhodococcus sp. J12 u Rhodococcus
erythropolis B2 (BKM Ac-2017D). CkpuHUHT Ha CHOCOOHOCTh CHHTE3HPOBAThH

The following species were used to evaluate the phytotoxicity rate:
alfalfa (Medicago sativa), radish (Raphanus sativus), white mustard (Sinapis
alba), wheat (Triticum durum), rapeseed (Brassica napus). The experimental
part of the research showed that toxic effect of diesel and petroleum
hydrocarbons, which influence growth parameters (the energy germination,
germination and survival) of different species of agricultural plants, depends
on the concentration of fluorine insertion. Moreover, the number of
germinating seeds decresased by 50% or more by adding 5% diesel and crude
oil of the mass medium. Thus, the toxicity of diesel resulted in chlorosis in
the plants. Furthermore, vegetative parts have a smaller length as compared to
the control, and the seedlings died on the 10" day. In addition, the culture
screening of the oxidizing microorganisms’ on phytostimulating activity was
also made. The research showed 9 from 25 collective culture samples with
obvious phytostimulating properties. The most effective influence on plant’s
development was shown by strains of microorganisms Pseudomonas sp. J6,
Rhodococcus sp. J12 and Rhodococcus erythropolis B2 (VKM Ac-2017D).
Screening of the ability of these bacteria strains to produce indole-3-acetic
acid showed that the presence of tryptophan in the medium (1 g/l) affected the
production below: 12.1, 8.2, 69.9 ug/ml. The use of Rhodococcus erythropolis
B2 (VKM Ac-2017D) with wheat Triticum durum and alfalfa Medicago
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WHI0JIWIT-3-YKCYCHYIO KHCJIOTY 3THMH IITaMMaMH OaKTEpHid MoKas3all, 4To MpHU
Hanu4uu B cpeae tpunrtodana (1 r/m) onn npoayuuposanu 12,1, 8,2, 69,9 mxr/mn
coorBercTBeHHO. [Ipu ucmons3oBanuu Rhodococcus erythropolis B2 (BKM Ac-
2017D) coBMeCTHO C BBICOKMBAHMEM IIICHUIBI O3MMOM Triticum durum wu
smrotepHbl moceBHoi (Medicago sativa) B yciioBHsIX MOYBEHHOI'O SKCIEPUMEHTA
Ha0JI101a710Ch HanOOoJIbIIas YObUIb YIIIEBOJIOPOJIOB.

sativa resulted in decline of hydrocarbons in soil.
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AHHOTAIUSA

Abstract

[Tokazana cnernuduka u3BIeYeHHs YrIeBoA0poaoB B Cubupu, cBsA3aHHAs
C OTpUIATEIIbHBIM BJIUSHUEM OOBEKTOB JIOOBIYM, TPAHCIOPTUPOBKU U
nepepaboTKU KHUJIKUX U Ta3000pa3HBIX BUJIOB 3TOTO MOJIE3HOTO MCKOMAeMOro Ha
OKpyXKarmyto cpexy. lLlenp ngaHHOW MyONWKaMd COCTOMT B TMPOTHO3E
MacITaboB mpeoOpa3zoBaHUs MPUPOIHON Cpeibl B 30HE BIUSHUS MPOSKTHPYEMOI
MmaructpaibHoil razorpancnoptHoii cuctemsl (I'TC) Hoeiit Ypenroit — Cypryt —
KHP «Anraii» U OCHOBHBIX TEHIECHIHNNW €€ HeraTUBHOM AUHAMUKH. OCBEIEHBI
aKTYaJIbHOCTh CO3JJaHUs TPAHIMO3HOTO 00BEKTa, UCTOPHUS MPUHSTHS PEIICHUS TI0
€ro CO3JaHUI0 U TEPCHEKTUBBI, CIOXKHBIE NPUPOJHAS M TEOTEXHUYECKAs

In this article the specificity of hydrocarbon extraction in Siberia is
shown, which is connected with the negative impact of production,
transportation and processing of liquid and gaseous forms of the mineral on
the environment.

The purpose of this publication is to forecast the extent of
transformation of the natural environment in the area of the designed main gas
pipeline system (GTS) Novy Urengoy — Surgut — PRC (People's Republic of
China) «Altai» impact, and the main trends of its negative dynamics.

The relevance of building the grand object is highlighted, as well as

OCTaHOBKH 30HBI €10 BJIMAHUA U T./I.

the history of the decision on its creation and prospects, complex natural and
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B crarbe ncnonb30BaHbl Kak 0030pHbBIE MaTepUallbl U3 CBOJOK U KapT, Tak
U Pe3yJabTaThl HEMOCPEACTBEHHBIX HAONIONEHUN COTpyqHUKOB MHCTHTYTA
MepanoroBeaeHuss CO PAH mnpouuibix JieT, a Takke COBPEMEHHBIC JTaHHBIEC, B
TOM YHUCJI€ W aHaJU3 JUCTAHIIMOHHBIX CHUMKOB. [lokazaHo utro Teppuropuu, Ha
KOTOpBIE PACIPOCTpaHsIieTCs BIMSHUE TPYOOINPOBOJA, OTIMYAIOTCSA CIIOXKHOMN
naHamadTHOW  CTPYKTYpod  (BBICOKAas CEMCMHYHOCTh M JHHAMUYHOCTH
MEpP3JI0THOM 00CTaHOBKM). MHoOrOJeTHEMep3ibie mopoabl (MMII) Ha Gombieit
4acTU TpPacChl MMEIOT MPEUMYILECTBEHHO OCTPOBHOE, PEAKO IPEPHIBUCTOE
pacnipoctpanenne. Ha ocHoBe nanamadTHO-KPUOMHANKAIIMOHHOTO IOAX0/a
YCTAaHOBJIEHO, 4YTO MOIIHOCTh MHOI'OJIETHEMEP3ION TOJIIM TOPHBIX IOPOJ
Bapbupyet oT 30—-50 M (Ha ormerkax 1900-2200 m) go 250-300 M (Ha BhICOTaX
nopsaka 2700-2900 M) B 3aBUCMMOCTH OT COCTaBa IOPOJ, PACTHUTEIbHOCTH,
PKCIIO3ULIUU U T. 1.

OxapakTepu30BaHbl I'€03KOJOTUYECKHE IPOOJIEMbI, CBOMCTBEHHbBIE BCEM
CTaausAM CcO3JlaHusi OO0BeKTa M OCBOEHHS Tepputopuu 3amagHod Cubupu u
LlenTpanbHoil A3uu, CBSI3aHHBIE C HETATUBHOW JTUHAMUKOW MTPUPOTHOM CPEIbI.

B 3akmioueHunM  OTMEUYEHO, YTO  WTHOPUPOBAHUE  IPUBEICHHBIX
MaTepuajoB M  BBIABIEHHBIX OCOOEHHOCTEH, HEJOCTaTOYHOE H3y4eHUe
MOCNEACTBUI HApYIIEHHUs] €CTECTBEHHBIX TPOIECCOB TemIo-MaccooOMeHa B
TOPHBIX TOPOJaX C M3MEHEHHWEM HMX CBOMCTB, HEM30EKHO BBI3OBYT CEPhE3HBIC
OCIIO)KHEHHUSI TPU CTPOUTENbCTBE M JKcmryatauu o0bekToB ['TC «AnTaity,
COTIPOBOXIAIONTUECS HAPYIIEHHEM HWX YCTOWYMBOCTH M HEPalMOHATHHBIMHU
SKOHOMHUYECKMMHU 3aTpaTaMy Ha UCIPABJICHHE CUTYalUU.

geotechnical situations of its zone of influence, etc.

The article considers the data from survey reports and maps, as well as
the results of direct observations of the Permafrost Institute scientists from
1970s up to and the current state. The analysis shows that the area under the
impact of the pipeline has a variegated complex landscape structure. First of
all, it is high seismicity and dynamics of permafrost conditions. Long-term
permafrost in most of the tracks has a predominantly massive island-like,
rarely interrupted distribution. On the basis of landscape cryo-indicational
approach it was found that the thickness of long-term permafrost rocks varies
from 30-50 m (at elevations of 1900-2200 m) up to 250-300 m (at altitudes
of 2700-2900 m), depending on the composition of rocks, vegetation,
exposure, etc.

Geo-environmental problems have been defined, typical for all stages
of the object creation and development of Western Siberia and Central Asia
territory, which is connected with negative dynamics of the natural
environment.

In the conclusion it is noted, that in case of ignoring the information
mentioned and the features identified, as well as lack of study of violations of
the natural processes of heat and mass transfer in the rocks with changes in
their properties consequences, would inevitably result in serious
complications during the construction and operation of the hydraulic
structures «Altai», their stability would be disturbed of and unsustainable
economic costs of remedying the situation would be required.
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