
BJlLlRHIlE 3ATPI13HEHkW TRXEJIbIMII METAMAMM 
M CEPHMCTbIM r A 3 0 M  HA 3ICTOMklKOPMbl PlCEA OBOVATA 

M ABlES SlBlRICA 

INFLUENCE OF HEAVY METAL AND SO, POLLUTION 
OF PlCEA OBOVATA AND ABES SlBlRlCA 

Ycnelu~oe  ( P y t i ~ q t ~ o ~ n p o ~ a ~ n e  necHblx coo61uecr~ BO M H O ~ O M  06ec11ern~ae~cn 6naro- 
AaPIl CBSI3nM HX IlOMHHaHTOB H ~ ~ H $ H K ~ T O P O B -  A P ~ B ~ C H ~ I X  pa~lellklfi C MNKOPH3HblMII rPH- 
6 a ~ n ,  eblcoxoe pa~i~oo6pa3we K O T O P ~ I X  06ecnesnsae~ BOSMOXHOCTL anarrraunn npeBecnbrx 
p a c ~ e ~ n i i  K l ~ n p o ~ o ~ y  c l l e q y  YC~OBHR npon3pac~a~nn (John, Coleman, 1983; KapaTblrnH, 
1993; Koaanen~o, 1998). B csn3ti c JTUM nccnenoBaHnn 3 a ~ o n o ~ e p ~ o m e i i  T ~ X H O ~ ~ H H O ~ ~  

- rpa~c$op~aqnn pzxiw6pa3m ~ K T O M H K O P I I ~ H ~ ~ X  accouuaunii M O ~ Y T  HMrrb 3 ~ a s e ~ n e  m 
IlOHHMaHHR MeXaHW3MOB ~ C T O ~ ' ~ H B O ~ O  ( P ~ H K ~ N O H H P O B ~ H H R  3KOCHCTeM B UeflOM. 

H ~ O ~ H O K ~ ~ T H O  YCTaHOBJleHHOe CHnxeHne pa3~006pa3~n 3KTOMNKOpH3llblX ~ H ~ O B ,  
npOUCXODlUIee npn p a 3 ~ 0 0 6 p a 3 ~ b l ~  TeXHOreHHblX BMeIUaTeJlbCTBaX, n03BOnllJIO BbIpBHHYTb 

npennonoxesne o B O ~ M O X H O ~ ~  $ y ~ ~ q n o ~ a n b ~ o i i  C B R ~ N  Memy COCTORHH~M necoB n pa3~o-  
06pa3ne~ MHKO~NJHLIX rpu608 (Fellner, 1989). A H ~ J I N S  HH~OPMBUHN, O T H O C R L U ~ ~ ~ C I ~  K H3Y- 
'ieHHlO C O ~ C T B ~ H H O  3KTOMHKOPH3, TaKXe CBUAeTeJlbCTUyeT 0 BblpWeHHOM B TOG rtnU U H O ~  
CTelleHw CHnmeHnw NX p a 3 ~ 0 0 6 p ~ ~ n  npn llpOMbllunellHOM Bo3~efic~BHkI (Markkola, Ohto- 
nen, 1988; Holopainen, 1989; Kowalski et al., 1989; Kropacek et al., 1989; U ~ a p a 6 a  n np., 
1991; Kralgher et al., 1996; Kieliszewska-Rik~cka et al., 1997). B ~ O J I ~ U I H H C T U ~  npnueaeH- 
H ~ I X  pa601 w3yranwc~ nocnencrenn ~ M ~ C C H H  ra~006pa3nb1~ nonnmTaHTos n TOnbKO B o n ~ o i i  
(Kowalski et al., 1989) n c c ~ ~ e ~ o e a n n c b  nocnencTuMn OT 3 a r p n 3 ~ e ~ n n  CepHncTblM aHrsnpt1- 
AOM B CoseTaHtin c UHHKOM. 

Ysn~blaan orcyrcrelle B nmeparype n~c)oph~aqnn o peaKUHN 3KTOMHKOpU3 ApeBecIlux 
Ha ocmoe XDoHuqecKoe ~ a r ~ n 3 ~ e n n e  IIPHI)O~~HLIX ~ K O C H C T ~ M  TIIXenblMN MeTannaMn, M ~ I  

Pa60~bl IlpOBeAeHbl B eCTeCTBeHHblX T ~ M H O X B O ~ H ~ ~ X  MXHOTae~HblX JleCaX CpenHer0 
Y p a ~ ~ a  c pa3eoil cTerleHblo ~ e x ~ o r e ~ ~ o i l  1iapymeHllocrn. npo6nble nrlouann pacnonoxeHu 
B 3one ~ r n ~ e i i c ~ ~ n n  C p e ~ ~ i e y p a n b c ~ o r o  ~ e n e l ~ n a e n ~ ~ b ~ o r o  -~aeona, ab16pacblealoulero B aT- 
&ioc+epy 6onbwoe KoJlrtclecTBo Teepnblx, coAepxamlix nblnb Cu, Zn, Cd, Pb, As n Fe, n r.a.30- 
06pa3Hbl~ (So2) IlPOMbllllneHHblX OTXOnOB. B o ~ p y r  IlpeAllpHnTHn BUAeJleHbl TJ)H 30Hbl TeX- 
H O T ~ H H U ~ ~  HBTpY3KW: 1iMIIaICI.Han (11po6~ble IIJlOlUBAH lla YRaAeHHRX I n 2 KM OT 3aBoAa), 
6y+ep~an  (4.5 n 7 KM) &I (CIo~~unan (30 KM), xapaKrepmytou(Hecn I~ocnenona~enbHbtM cntlxe- 

HNeM YpOBHH 3aIpH3HetlNII 3KOCHCTeM. B llell0Cl7e~1~.~Bell~0fi 6111130~~k1 U1. IlpeflII~)HII.rHn ypo- 
eeHb co~~epxanlrn KncnoTopacToopnMbrX +opn~ Cu B 1loucTlinKe npeebrluaeT +o~loeb~ii B 65 
pa'$, Pb- B 18, Cd - B 3-5 pa3. Hapnay C 3TtlM llpOl4CXOflllT TeXHOreHHOe IlOnKHCJleHHe 
IlO'iB: B O U H O ~ ~  IlOA~l'11J1K11 14 BepXllerU MMHePaJlbHOI'O CJLOR I l O ~ t l b l  1IPIIMCI)HO Ha I-- 
1.5 eU c ~ e q e t l  e 6onee KtlCnyIO o611ac~b (Dopo6eii~lt1~, 1995). 

Mcxon~o 1ia I I P O ~ H L I X  I I I IOU~AHX 6bllltl llpeuman11eHbl e ~ ~ o ~ o - r ~ t ~ x . r o ~ b ~ e  Jleca JIHIIIIHKO- 
BOI'O 14 K I I C J I ~ ~ H H K O ~ O  +HILOB HA cepblx Ilecnblx IlosBax. B waclonluee BpeMn o 6 n 1 1 ~  necoe B 

p e 3 y ~ 1 ~ r a ~ e  ~ e x ~ t o r e ~ n o i i  .rpanc+op~aunn cymeclnelltio nsMeHnncn: c~n3nncn sallac, 803- 
poclla aonn cyxocron tr 113pexe11noc~b iipenecllol'o IloJlora, no.r.rn noneocrbm Ilonaene- 
no B O J O ~ H O B J I ~ H ~ I ~  XBO#H~.IX, npon301~11a cMena pauwre~lb~oi i  accoqt1auWI.I c HeMopilllb- 
HO-KHCJIH~HOU Ha XBOULOBYK), kl3MeHeHbl M O P ~ O J ~ O ~ I Y ~ C K ~ ~ ~  H ~ H . J ~ I K O - X R M L ~ Y ~ C K M ~  n a p -  
MerpLl IlOClBbl, oco6ee110 BepXtInX OpraHoreHHblx l'OPH30H~08 ( B o P o ~ ~ ~ ~ H K  H np., 1994; 
Kailr-opo~oea, Bopo6eiirn~, 1996). 

R 1995 I-. 6~1nw o.ro6pasbr M H K O ~ H J ~ I  IIoflpocTa e m  C H ~ I I ~ C K O G  (Picea obovata Ledeb.) t~ 
I I H X T ~ I  cn6npc~oii (Abies sibirica Ledeb.), B 1995 r. - M~IKOPNJLI  Aeperrbes ntlx.rbl rlepsoro 
RpyCa WlAeJlLHO H 3  J I ~ C H O U  IIOflC.~NJIKN, YMYCOBO-aKKYMYnBTHBIlOr0 ( ~ e l l ~ ~ p e ~ c r ~ e l l ~ ~  ll0a 

110~~rnnKofi) ti 3JlloBUanbHOrO (c my6kl~bl 15-20 CM) nO9BeHllblX L.OpN3OHTOB. MHKOPHJLI 
RByJleTllHX BCXOUOB nnxTbl wr06pa~bl B 1998 r. C6op MaTeptrarlos ocyqecrennnu Ha ojlnlix 
11 Tex x e  11po6~blx llnouamx Bcerna B KoHue BereTaLuIvHHoro nepnona. 06pa3qb1 (Pnucnpo- 
sann B 4 %-M ~ o p ~ a ~ l t l ~ e .  Bcero 6b1no npochlorpetlo B rnnuepn11e 6e3 oKpamnsatlHn oKono 
2500 cpe3oe rlorlepessbrx M N K O ~ W ~ H ~ I X  O K O H Y ~ H N U  TOJIIUHHOA 10-1 5 MKM. Onpenennl~n 
rlonlnll r p ~ 6 ~ o r o  sexlla no W. A. Ce~lrcsa~osy (1973,198 1). 6ecc-rpy~~ypnb~e rexnbl nonTn- 
noa R H S OTHOCHII~I K o n ~ o i i  rpynne SR. 

Y UCCneAOBallHblX P ~ C T ~ H M ~  llpenCTaBneHbl3YMNUeTHble ~ W I b h i ~ ~ a ~ ~ B b l e  3KTOMIiKOPM- 
3t.l (Cennsa~oe,  1981). s~nlosalomrie 6onee nnw Menee p a ~ ~ n ~ t . 1 2  rpu6noU vexon u CeTb 
r a p ~ n r a .  M3yse~ne cpe3os 6e3 oKpamnsanlm He no3~osnno oqeHmb CTeneHb p a 3 ~ n ~ n n  MH- 
uennn B H Y T ~ H  KJI~TOK napenxnMbl Kopnn n ntlyqn qenqanbnoro unnwlwpa, n o 3 ~ o ~ y  cy- 
UeCTBOBaHNe NHblX TNnOB MHKOPH3 (~KTO~HROMHKOPH~,  ~ C ~ B A O M ~ ~ K O ~ H ~ )  He YCTaHOBneHO. 
Y nepesbes nepaoro npyca BcTperatoTcn oKoHraHnn c cmbw r a p ~ n r a ,  no 6e3 HapyxHoro 
r p n 6 ~ o r o  sexna. H e p e n ~ o  B TaKnx OKoHraHtinx 1-2 cnon nepn+epnrec~~ix KneToK K O ~ M  

KOPHI He OlineTeHbl ~ P H ~ H L I ~ ~ W  ~H+BMH. 00 qeHTpanbHoro qnnnHnpa cmb r a p ~ n r a ,  KaK npa- 
BWlO, TaKXeHeLIOXOAHT. B OTnHqNe OT MNKOPH3 C Pa3BKTblMH YeXnaMH UTaKtiX HN-0~0HYa- 
H N I X  OTCYTCTBYIOT OTMNPBIOUNe ( T ~ H H N H O B ~ I ~ )  KneTKH W He ~a6ntonae~cn  nOTepH TyprOpa 
KneTKaMn KOPM KOPRI. Rocnen~ue  sceraa nMemT nJounaMeTpnqecKym, lie q a ~ c + o p ~ n p o -  
BaHHylo 40pMy. 

B o6ueB CnOXtIOCTU BlJnBJ1ellbl MHKOPA3bl C 14 IIOATHllaMH 'IeXnOB (~a6n .  I). y BCeX 
pacre~ni i  npaKTnsecKn nosceMecTHo orhlerenbr rexnbr B, BF, F ti SR, Kuropbre 06pa3ylo.r 
Ha~6onblueC KOnHYeCTBO MHKUPH3. O ~ H M M  H3UdHNblX 110~3.1.11110B MOXeT G ~ I T ~  IIpeIlCTaBJlCHV 
40 23-58 % YeXJlOB B Bbl60p~e, B CyMMe Xe OHM ~ O P M H P Y I O T  OT 63 no 93 % MMKOPH3 B 3a- 
BHcn~oc~w OT MecTa or6opa o6pa3uo~, elma H ~o3pacla pacTelltln. Y aspocnblx AepeBbeB 80 

Bcex cnysanx npeucTaBnesb1 H N - O K O H ~ ~ H H R ,  He naiinennbre y s c x o ~ o s  n noApocTa. Rpn- 
MepH0 B nOnOBHHe ~ b 1 6 0 ~ 0 ~  HMeIOTCII 'IeXJlbl IIOATHIIOB G, N, 0 ,  P H Q, KawblR H 3  KOTOpblX 
(POPMHPY~T He 6onee 10-1 I % MHKOPH3 B OnllOM M ~ C T O O ~ H T ~ H ~ I U .  B CYMMe IIX OTHOCHTeJlb- 
Hoe o6mne He nperrbluaer 12-14 % y omoii rpynnfil pacTe1in8 B o n ~ o i i  TosKe, 3a ncKnm- 
reHneM onlloro cnyran - 25 %. 

0 6 q e e  qtlcno IIOJITHIIOB seXnoB B 3aBHcllMoun 0.1 ~ t ~ n a ,  so3pacra pacTeHnn n nosseH- 
Horo I'OPII3UHTB BapLtIpyeT B YCJlOBllRX H ~ W ~ U J ~ ~ U ~ ~ I ' O  3al'P11311CHliR 0.1 4 A 0  9, B 6y+ep~0B 30- 
He - OT 8 AO I I, B ~ O H O B O R  - m 6  40 12 (-ra6n. 2). Rpc~ 3.1.0~ y Kaworo n3 0 6 a e ~ ~ o u  wrcno 
3apen1crpnposa~~b1x tl n u n a ~ ~ k 1 0 8  3o11e nonTtrrros Irnxe, reM B +ono~oil. 0 CnnNtenWn pa3- 
~006pa3nn sexnoB B ycnoBlinx 3arpm~e11nn CBuneTeJlbcrByeT UnHaMnKa 311are~nii IlHneKca 
pa3noo6pa3nn U l e i ~ ~ o e a ,  KoTopbre B HMIIIKI noii 3 o ~ e  t ~ a  15--41 % nnxe cooTBercTByloujllx 
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~ H O C U T C ~ ~ H ~ C  o6nn~c n c c s n o n a p c ~ x ~ M a T ~ . l c c ~ ~ x  H JIBO~~HUX ((1) H ~ C C C T P Y K T Y ~ H ~ I X  (6) 'ICXJIOB B $OHOBOR 
(@), 6yQlcptloil (6) H 1 l M f l a K ~ ~ O i i  (111, H2 -- Ha ynanenuli I II 2 KM OT npcnnpun~nn) ~ O H B X  T C X H O ~ ~ W H O G  wd- 

v Y 3 K H .  

I - noncrHnra, 2 -- ryuycosuil, 3 - >n~osuanb~~btn TO~II~OIITY. 

IITHII, HO H CBepXy BHH3 B IIOYBeHHOM npo@Une ( k h b e ~ ,  1991; B O ~ O ~ ~ U Y U K  H Ap., 1994; 
Kaiiroponoaa, B o p o 6 e i i ~ u ~ ,  1996). ~ ~ M ~ T H M ,  YTO no napaMeTpaM 60I ' a~c~Ba  H pa3~006pa- 
3Wl YeXJIOE BJIHXHHe T ~ X H O ~ ~ H H O ~ ~  Hawy3KH TaKXe ny'Illle npOCMaTpHBaeTCX B s e p x ~ e i i  YaC- 
TH IIOYBeHHOrO npo@WIinn. 

Y C T ~ ~ ~ O B J ~ ~ H H O ~  B YCnOBWlX 3aTR3HeHWR eCTeCTBeHHblX neCOB IlblnblO TIlXenblX MeTaJl- 
JIOB 3 a ~ e ~ ~ o e  (HO He ~ a ~ a c ~ p o @ t i ~ e c ~ o e )  c m x e a n e  pa3~006pa3ar JKTOMNKOPH~ C O ~ B ~ T -  

c ~ s y e r  pearqmolhc, ~ a 6 n m n a e ~ b 1 ~  H npa npyrax ~ u n a x  npoMblmneHHoro ~ o s n e i i c ~ s n n  Ha OK- 

pyxamqym cpeny. k i 3 ~ e ~ n m q a e c n  cooTeomesue xopouro cTpylcrypeposaHHblx ncesnona- 
PeHXHMaTHYeCKHX I1 ~ ~ C C T P Y K I ~ P H ~ I X  YeXJIOB B nOnb3)' nOCneAHHX TaKXe OTMeYaJlOCb 
paHee (Kowalski et al., 1989; u ~ a p a 6 a  H np., 1991). n o  Haurnhi naHHmt, MHKOPW~EJ c nceB- 
nOIIapeHXHMaTHYeCKHMH 'leXJlaMH XaPaKTePH3YH)TCII HaHMeHbLUefi V ~ C T O T O ~ ~  BCTpeYaeMO- 
CTH TaHHHHOBblX KneTOK KOpbl KOpHII, B TO BpeMIl KaK MMKOPHJbl C ~ ~ C C T P ~ K ~ P H ~ I M U  qeXJIa- 
M U  - ~aa60nbllleii (Becen~un ,  2001). n o c n e n ~ a i i   KT cooTHocnwn c y m a ~ o e n e ~ n o i i  
ApyrnMn UccnenoBaTennhta a a ~ e ~ c a @ u ~ a q ~ e i i  npoqeccoa cTapeam M H K O P H ~ H ~ I X  OKoHva- 
~ a i i  npn npoMblurner1Hblx a o 3 n e i i ~ ~ ~ s n x  (Holopainen, 1989; Ritter et al., 1989). 

P a 3 ~ 0 0 6 p a 3 ~ e  ~ K T O M H K O P H ~ H ~ I X  qemos  Ha o n p e n e n e ~ ~ o i i  TeppeTopaa censaso s nep- 
BYH) ovepenb c p a 3 ~ 0 0 6 p a 3 u e ~  npencTaaneHHblx Ha ~ e f i  M H K O P H ~ H ~ I X  ~ H ~ O B .  0 6  3TOM CBII- 

neTenbCTByeT c I I~~H@W.IHOCT~ CTpOeHHX qeXJIOB, @ O P M H P Y ~ M ~ I X  Pa3HbIMH BWaMH ~ H ~ O B  

(Danielson et al., 1984; Godbout, Fortin, 1984; M a p ~ a ~ a i i ~ e ~ ,  1985; Gronbach, Agerer, 
1986; Agerer, Weiss, 1989; Hansen, Vries, 1989; Agerer, 1996; Dames et al., 1999). ~ O ~ T O M Y  

s KasecTse O C H O B H O ~ ~  npaqaHbl, 0 6 y c n o ~ n a ~ a m q e i l  cHaxeHlie pa3~006pa3nn I - ~ H ~ H E J X  Sex- 
n08, MOXHO CYHTaTb npOHCXOflJIulee C POCTOM )'POBHIl3awJI3NeHHR TePPIITOPHII CHHXeHLle 
~ a 3 ~ 0 0 6 p a 3 n n  C O ~ C T B ~ H H O  ~ P H ~ O B - C H M ~ H O H T O B .  no-BWAHMOMY, TOKCHYeCKOe B03neiiCTEIHe 
c~a3b1aae~cn Ha pa3~006pa31in ~KTOMHKOPWJ H e  TonbKo BcnencTBne a 3 ~ e n e ~ l r n  cocTaBa MH- 

KO~HOWOB, HO B o n p e n e n e ~ ~ o f i  cTerlenu H nyreM npnMoro ~ 0 3 n e i i c ~ ~ u n  Ha HHX 3arpn3ue- 
Hun. Ha pa3~006pa3ue 3KTOMHKOP113 MOrp OKE3blBaTb BIIHXHHC B03MOXHbIe pa3nllYHII B 

llpOnOnW<HTe~bHOCTH CyUleClBOBaHWR, CKOPOCTH @OPMUPOB~HHII H (<CTaPeHHII)) MHKOPH3, 
O ~ ~ C ~ O E ~ ~ H H ~ I X  ypOBHeM TOKCClqllOCTH IIOYBbl.  TO MOXeT npHBeCTH K H3MeHeHIIH) COOTHO- 

UleHHII llOnTHnOB YexnOB, CYHTalO~IlXCJl B03PaCTHblMH (P~HHWMH - A, BF HnIl n03AHH- 
M U  - SR) 3 ~ a n a ~ n  P ~ ~ B H T H I I  YexnoB npyrux IIO~THIIOB. 

O ~ ~ H O J H ~ ~ H O  0qeHill.b nOCneACTBllJl TeXHOreHHOrO CHlIXeHbW pa3~006pa3m 3KlOMHKO- 
Pti3AJlR OlAeJlbHblX pacre~ll i i  11 p a ~ ~ C l T e ~ l b ~ b l ~ ~ 0 0 6 ~ e ~ l ' B  B UenOM El HaCTOnUee BpeMIl n0CTa- 
TOVHO CnOn~IiO. 0 6 q e e  cH1IXeHlre pn31ioo6pa3wn rpki6Hb1~ YeXJlOB llpH 3alpa3HeHHH MOXHO 
TpaKlOBaTb, KaK CB~iqereJ lbCTBO yllpOueHlUl ClPYKl)'Pbl c~11.3eii npeBeCHblX pac~ennii C MHKO- 

plI3HbIMk1 I ~ H ~ ~ M H ,  IITO B CBOH) ovepeAb pacchtaTpnsaercn KaK ~ e 6 n a r o n p ~ n ~ H a n  win + W T O ~ H -  

OHTOE peaKUIUl (Felb~er, 1989), XOTn IlpnMble OlreHKIl CBn3ll pa~oo6pa3un  MHKOpU3 C YCIICUI- 

H V C ~ ~ W  pa3EN.l.lll0~06e~ HJlH C O O ~ L U ~ C T B  B UeJlOM IlaM He WJBeCTH1.1. ~ Y H K U U O U ~ J I ~ H ~ ~  aKTiIB- 
HOCTL 0~~1.1pamqnx MIIKOPIIS c ~ ~ C C . I P Y K ' ~ Y ~ H L ~ M I I  qexnahln II c BLICOKOB 11pencTaaneHIjocTbm 
HeaKlHBHblX KJIeTOK KOPbl KOplln, BepOXrhO, IlOHHXeHa, ll03TOMY MOXHO CYIlTaTb, YTO H ~ ~ J I H ) -  

UaeMoe [la 3a1.pn31ieli~blx TeppllTopllnx H ~ M ~ H ~ I I H ~  cooreourellun O ~ I U I I U I  rexJlo6 a nonb3y 
6eCclpy~l)'pHblx 'XlKXe BeneT K HertitHEHbIM IlOUleACTEllHM JUln p a c ~ e ~ t i k .  

T ~ K I I M  06pa30~,  p a ~ o o 6 p a 3 a e  T P W ~ H ~ I X  31<TOhlHKOPH3HblX 9eXnOB IlPH 3dTp113HeHHH eC- 

TeClBeHHblX 3KOCHCTeM IlblnbH) THXenblX Me'laJIJIOB B KOMllJleKCe C S o *  CHIIXaeTcn. CUllXe- 
Hue pa3~006pa3en 1lpoucxojAli.r npeaMyqecreeHHo 3a creT BblrlaneHwn penKnx n o m w n o ~ ,  
IlPll 3TOM OTHOCWTenbHOe 0611n1ie nCeBflOllapeHXHMaTH'leCKHX H ~ B 0 ~ l l b l ~  'IeXJIOB no Mepe 
pocTa ypoaHn ~ e x ~ o ~ . e a ~ o #  narpyswn corpauaercn, a 6ecc~pylcryp11b1x - ~ o s p a c ~ a e ~ .  Hpu- 
~ H ~ K I I  T ~ X H O ~ ~ H H O ~ ~  ~ p a ~ c + o p ~ a q u n  napaMeTpos p a 3 ~ 0 0 6 p a ~ n  MHKOPH~ OTYeTnwsee npo- 
narlnwrcn B ~ e p x ~ e i i ,  1iau60nee sarpns~~eunoii racTn nosseHtloro npoc)nnn. 
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Mncrnryr 3K01101 nn pac~cnnii H XHBUTH~IX YpO PAH 
E~arcpli~6ypr 

SUMMARY 

Decrease of diversity of ectomycorrliizal mantles of spruce and abies in condition of heavy metal 
and SO2 pollution was noted. Comparative abundance of pseudoparenchymatous and double mantles 
decreases with rise of technogenous influence; comparative abundance of unstructuredinantles incre- 
ases. In the most degree the diversity of mycor~liizas changes in upper, most impacted part of soil pro- 
file. 

KIRFEVA N. A.BAKAEVA M ' D , G A L ~ M Z Y A N O V A  N.F MFLUENCE01:PETROLEUM 
; PRODUCTS 6~ THE CO~PLEX OF SOIL MICROMYCETES 

~ O T K M  TOIlnHB0, CMaJOYHble M CTPOHTenbHLle MaTepHaAbl nOllanakOr B OKpyXatOUytO Cpe,!(y B 

IIpOUeCCe HX 3KCNIYaTaUHB. ~ O C T O I I H H O  nOCryna8 B IlOYBy rOpOAOB H IlpOMblluneHHLlX 
npennpm~ni i ,  H ~ ~ T ~ ~ ~ O A ~ K T L I  M O ~ T  cTaTb OUHOA n3 npnsnH anTponoreHHoro crpecca 
AaHHblX 3KOCHCTeM. 

Pun pa6o.r nocBnweH HSYqBHHIO npoueccon, I ~ p o n c x O ~ u ~ n x  B M N K P O ~ H ~ I X  c006wecr- 
sax, S ~ ~ R ~ H ~ H H ~ I X  ~ e 4 r e n p o n y ~ ~ a ~ t 1  n p n p o n m x  n a u w a t $ ~ o s  (Solano-Serenaet al , 1998; 
Chaineau, 1999, ne6enena, 2000). O A H ~ K O  BJlHBHMe Ha IlO'iEeHHgIe MtIKPOOP~aHM3MbI TaKRX 
y r n e ~ o n o p o n ~ ' c ~ e c e i i ,  KaK r a s o n n ~ ,  6e~3nl1,  KepouiH, n n s & b ~ o e  TOnnHBO, Ma3yT 11 1 A ,  
nOKa e w e  HeJlb3n CqUTaTb AOCTaTOsHO H3YSeHHblM. 

H a c ~ o r w a r  p a 6 o ~ a  IlOCBnUeHa kl3YqeHNW HeKOTOpblX XapaKrepkiCTkiK M ~ I K O ~ N O T ~ I  nOqB, 
noneeprlunxcn eo3neilc~nnw ue+~enponylcroa. 

kfccnenosa~nn rlpoeouenn a J I ~ ~ D ~ ~ T O ~ H ~ I X  ycnosnnx Ha T~MHO-cepoii ~ ~ C H O E  m x e -  
n o c y r n n ~ n c ~ o i i  n o v ~ e  ( r y ~ y c ,  7.6 %, p~ n o n ~ o i i  BallnxKn - 5.7, N ~ ,  -4520 M ~ K T )  
n0YBy kiCKyCCTBeklH0 3al PR3SIRjIM H ~ @ T ~ ~ ~ O A Y K T ~ M I ~  B KOHUeHTpaUMnX 0.5, 5 1i 8 % Or ee 
Beca. B KaYeCTBe 3arpn3Hnfenefi ~ L I J I U  N C ~ O n b 3 0 B a H L l 6 e ~ 3 ~ ~  a I 3 ~ 0 ~ 0 6 ~ n b ~ b l ~  A-95, MO- 

TopHoe Macno nHnyc;EplianbHoe M-40A n nn3enbaoe rorlnlrso nentee  K O H T ~ O J I ~ M  cnyxn-  
na Ta xe n o w a  B e y  eceHen nonnmauToe.  B e r e ~ a u n o ~ ~ b l e  cocynb~ eMKocTbm 2 n HHKY- 

6nposann B TeprocTaTe npe 27°C s TeveHHe 9 wet. B ~ n o e o i l  cocTaa caxaponsTtlqecKnx 
rpn6oe onpeuenmn nyTeM noceea n o ~ n e ~ ~ o i i k y c n e ~ 3 w w  ~a a r a p w 3 0 e a ~ ~ y m  cpeny 'lane- 
Ka B I O - K P ~ T H O ~  noBTopHocTn. B n n o ~ y w  H U ~ H T I I + H K ~ U ~ ~  rpn60a npoBomnlr no  onpeue- 
nnTennM ( ~ ~ A O I I J I ~ Y K O ,  1972: Eropoea, 1986; G~inaic, Kosanb, 1988, ~ n n a k :  Kyp6aq~a8 ,  
1990). 

~ o ~ l l n e ~ c  Tnn~iqnb~x ~nnoe-onpenennnn Ha ocnooe n p o e . r p a n c ~ a e ~ ~ b i i  n B ~ ~ M ~ H H O A  
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