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I1. B. Becenxun

(MHCTHTYT 2KoJloriu pacTeHuit U sxHBoTHsIX YO PAH)

PEAKIIUA SKTOMHUKOPHN3 COCHBI OBLIKHOBEHHOH
HA TA3OOBEPA3HOE 3ATPSI3HEHME'

Hsyueno anamomuyeckoe cmpoeHue IKMOMUKOPU3 COCHb! 0ObIKHOBEHHOU
8 YCA0BUSAX 3AZPAIHEHUA OKpYICcaoujel cpedsl 2a3006pa3HBIMU NOANIOMAHMAMU
(SO,, NO,, coedunenus ¢pmopa). Peaxyuro 3KmOMUKOpU3 MOXCHO onucams Kax
ocnabnenue unu noapexcoexue. Imo 8vlpaxcaemcs 8 yxyouleHuu COCmOAHUA
KaK pacmumensHo20 (CHUXCeHUe paduyca KOpHA pacmenus, so3pacmanue 4ucaa
omMmepuiux U NOMEpABWUX mypeop KAEemoOK Kopbl xOpHR), max u 2pubro2o
(CHUNCEHUE MORUJUHbBL YEeXN08) KOMNOHEHMA MUKOPUIHBIX accoyuayuu. [Ipedno-
Aa2aemca, Umo YHKYUOHUPOBAHUE MUKOPU3 NPU 3AZPA3HEHUU npomekaem me-
Hee 3¢pexmusro, yem 8 oHoseix necax. f

YcnewHoe MHKOPH3006pa3oBaHue, YCTOHYHBOCTh W pasHooOpa31e CBA-
3eil peBeCHbIX PacTeHHWH C MHKOpPH3HBIMH rpubaMH paccMaTpHBAIOTCHA B Ha-
cTosALLee BpeMA KaK HeoOXOAWMOE YCIOBHE JUIi YCMELIHOTO pa3BUTHA OTAEINbL-
HBIX PacTEHHHl M NecHsIX HacaxieHHWit B uesom (Llemaxanosa, 1962; Xapnu,
1963; JloGanos, 1971; John, Coleman, 1983; Kapatbirus, 1993). Ilpeanonara-
eTcs, YTO HMEHHO BCTYIUIEHHE B MYTYATHCTHYCCKUC B3aUMOJEHCTBHS C PA3HBI-
MH KOMIUIEKCaMH MMKOpH300Dpa3oBaTesiel 03BONACT APEBECHBIM OCBAHBATLH
IHPOKHH CNEeKTp MeCTOOOMTAHHH M 3aHUMATh KHOYEBbIC MO3HUMK B JICCHBIX
sxocucreMax (Kapateirus, 1993; Kosanenko, 1998).

WccieqoBaHHA 3aKOHOMEPHOCTER TEXHOTEHHOH TPaHCQOPMALMH IKTO-
MHKOPH3HBIX acCOLMAIHHA MOIYT HMETH ONPEACNIEHHOE 3HAYCHHE [ TTOHHMA-
HHS MeXaHH3MOB YCTOHYHBOCTH JieCOB, MOCKOJIBLKY 3KTOMHKOPH3EI, AB/AACH
OU3INONOTHYECKH aKTUBHON 4aCTBIO KOPHEBOH CHCTEMbl PacCTCHHH, B [epByIo
oyepelb CTAIKHBAIOTCA C HEOMAroNpHATHEIMH H3MEHCHUAMH, 00yCNOBAEHHBIMH
peiicTBHEM TeXHOreHHBIX (axropoB. bonpluas 9acTh JTHTEPATYPHBIX NaHHbBIX
CBUAETENBCTBYET O HErATUBHOK PEaKUHUH IKTOMHKOPH3, O CHHKEHHH YCNEIHO-
CTH MHKOPH3000pa30BaHUs M NMOBPEXACHHH MHUKOPH3 NOJ BIHAHHEM NPOMBILL-
JIEHHOTO 3arpA3HeHHs. BMecTe ¢ TeM HMEIOTCS W NPOTHBOIMONOXKHBIE PE3YNbTa-
Thi, B COOTBETCTBUH C KOTOPBIMH JieJaeTcs BBIBOJ O JOCTATOYHOH YCTOMYHBO-
CTH 3KTOMHKOPH3 K TEXHOICHHBIM HarpyskaMm. Ocnabnenne MukopHu3oobpaso-
BaHHA HabmIoNaeTca 0OBIYHO B TEX CAydafX, Korjaa npeobnaalomuMH MosmTio-
TaHTaMH ABISIOTCA razoobpasuble Belectsa (Reich et al., 1985; Kropacek et al.,

' Pa6oTa BBLINONHEHA NpPH nomcpmke POOH (01 -I,i"l04-96407) u Komuccun PAH o pabote ¢
Mostonexbio (rpant Ne 280 6-ro, 1999 . xonxypgja—axcnemmm POCKTOB MOOABIX yUEHbIX

PAH).
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1989: Kowalski et al., 1989 Perrin, Estivalet, 1989, Meier et al., 1990; llIkapa-
6a u ap., 1991; Adams, O'Neill, 1991; Mexonommun, 1994). Mimetomnecs xe pe-
1yALTATHI O NYYLIEM Pa3BHTHH MHUKOPH3 CONPSKEHB! ¢ TAKUM THNOM BO3LEHCT-
BUA, KAK 3arpsIHeHue HOHAMH TAKeNbIX MeTa/luos (SIpMHIIKO, 1990: BecenkuH,
1997, 1998, 1999 a,6, 2001 a). Takum obpa3zoM, MOXKHO npeanonarate, 4To pe-
AKLMS DKTOMHKOPW3 HAa 3arpA3HCHHE pa3HOR XHMHYSCKOH IPHPOJLI AOJDKHA
ObiTh cieuudiyHoMi, YuuThIBag, YTO TPAHCHOPMAITHA MUKOPH3 NOJ BIHAHHEM
AMUCCHI TAMENBIX METAMNOB HAMU B TON WIIH WHOH CTEMNEHH YXKe paccMaTpHBa-
Nachk, LUEAbH0 HACTOALEIO MCCHEJOBAHMA ABUMOCE HM3YYCHHE DEaKUHH 3KTOMH-
KOPH3HBIX 4CCOLHALME HA HHOH THIT XUMHYECKOIro 3arpsiiHEHHA.

Pailion H MeTOAHKE HCCJIEJOBAHRH

PaGoTel nposenedsl B okpecTHOCTAX I. [ToneBcko#, rae OCHOBHBIMH MC-
ToultKaMy BbIGpocoB asnmorca [Tonesckoi kpuomurosbli 3asoa (I1K3) v B
meHblueit ctenedy Cesepckuit Tpy6Hbli 3aBoa. [1peobnagatoniuMy NOJUIHOTAH-
TaMH B pailoHe UCCNeROBAHMI ABAAOTCA raszoobpasHbie BemtecTra: SO (2094
Tfr0ﬂ)2, NGO, (1160 1/ron), CO (1107 1/ron). O6vem BLIOpacHBACMBIX COEAHHE-
nuil metannoe (Fe, Mg, Pb) no obuuuanbHelM JAHHBIM Ha OHH, 8 PTOPHCTBIX
coeaunenuii (HF, neuie ¢pTopuaos) Ha ABa NOpAAKA HUXe. 1TeM HE MCHEE B HE-
nocpeacTBeHHoR Gnuszoctu or IIK3 conepxanue QTopa B pasiHYHBIX KOMAO-
HEeHTaX 3KOCHCTEM ITpEeBLIIIaeT (oHOBBIN ypOBEHL HA ABA-TPH NOPA/IKa, B Jalb-

Heiinem yosigas (Jlxobamesckuit U ap., 1996).
B ¢Bf3H ¢ NOJHBIM OTCYTCTBHEM B DAMXKAHIINX OKPECTHOCTAX NpCAnpH-

SITHS €CTECTBEHHBIX XBOMHAIX JIECOB B KauecTBe 0OBEKTa UCCISHOBAHHA BRIOpa-
HEI HCKYCCTBEHHEIE HACRKAEHHA COCHBI (THII Nleca - COCHIK ATOTHAKOBRIH) BTO-
poro-TpeTsero kaaccor pospacta (37-45 net). Ipobrble ruoAAK 3a10KCHbI B
3a1afgHOM W Ioro-zanaasom HanpasneHusax oT [1IK3. B cooTBeTcTBHH C JIHTEPA-
TypHBIMH TaHHbIMH {JltoDameBckuid u ap., 1996; Tpybuna, 1996) BbiieneHsl
1pH 30HBI TEXHOTEHHON HATpY3KH: HMIAKTHAs (IUIOLIAZH Ha PacCTOAHHAX 1,7-
2.7 kM ot ITK3), 6ydepnas (3,5-6 kM) u doHoBas (20-30 xm). B kawaoK 30HE -
110 TpH naowwand. [Touss!r Ha nnowEANEX ACPHOBO-TIOA3OIHCTHIC.

I[1pobul KopHel cOCHBI 00bIKHOBEHHOM (Pinus sylvestris 1.) orbUpany K3
BEPXHEr0 CNOR MHMHEPANLHON YyacTH no4ssl (¢ rmybuusr 0-5 ¢M OT JeCHOH MOA-
CTUNKH), B MEXAYPAAbAX, (MKCHPOBANH B (ropMajinHe. AHATOMHYECKOS CTPOE-
HHE 3KTOMHKOPH3 aHAU3HpOBAIM Ha HONEPeYHBIX Cpe3ax ToX MHKPOCKOIOM
(120 cpe3on ¢ xax Aol MpoOHOMH ILTOMAAN). Y UHTEIBATH CIEAYIOLIHE TPH3HAKH:
nongrun rpubsoro uexna (no WA Cenusanory, 1981); ero Tomuusa; oOumH
PaJHyC MHKOPH3HOIO OKOHYAHHA; YHCIIO CJIOEB KJICTOK KOPBI KOPHA H OTACJIBHO
YHCJIO CJI0E€B OTMEPIUHX, "TAHHUHOBBLIX" KJMETOK KOPbl; BCTPE4aeMOCTh OKOHYA-

2 o parssiM KOMHETETa N0 NMPHPOAHEIM PECYPCaM, IKONOTHH K cenbckoMy xo3aicrsy MYl
r. Tonerckoit 3a 2000 r.
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HHH ¢ YTEPAHHEIM TYPropoM KIETOK Kopsl KopHA. [lokazarens HHTEHCHBHOCTH
MHKODH3IAIHHY PACCYHTHIBAIIY KaK OTHOIUEHHE YUCNA MUKOPU3HBIX OKOHYaHHI K
obiIeMy YHCIy NpoaHanH3MPOBAHHBIX OKOH4YaHUil. Cnocod onpeieneHus NoH,
3aHHMAEMOW TPHBHBEIM YeXIOM B 00LIEM 00BEME MHKOPH3HOI'O OKOHUYaHUS, W3-
noxed panee (Becenkun, 1999 a).

PezynsTarsl K HX o0CyKIeHHE

Ha KopHAX COCHbI B HCCNENOBAHHBIX COOOLUECTBAX OOHAPYKEHBI 3YMH-
LIETHBIE XaNnbMO(aroBule 3IKTOMMKOPH3E! THIIHUHOrO cTpoenud. Cyns no 3xHage-
HHAM HHTEHCHBHOCTH MHKOPH3ALMUA MOTNMOLANOIIMX KOpHeH, obujas ycneu-
HOCTh OPMHPOBAHHA MUKOPH3 HE 3ABHCHT OT YPOBHA 3arPS3HCHHA: B (DOHOBBIX
ycnoBusx - 91-97 %, B OydepHoii 3oHe - 89-93 % u B HenmocpeacTBeHHOH ONH-

30CTH OT NpeanpusTri - 84-94%.
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Honr mukopuz, %

¢ b v
S0HBI TEXHOTEHHOW Harpy3IKK

OtHocHTENpHOS OOMIIHE MHKOPH3 C MAeKTeHXHMaTH4YecKuMH (1), mces-

AOTIAPEHXUMATHYECKAMH H ABOHHEIMH (2) M beccTpykTypHeIMH (3) rpubHBIMH
YyeXJIaMH B pa3HBIX 30HAX TEXHOreHHON Harpy3kH

Borarcteo NoATHIIOB FPHOHBIX YEXJIOB TAKKE HE M3IMEHSETCs [IpH NpH-
ONKEHHM K NpeanpuiATHIO, B' KOKAOH K3 TPeX 30H 3arpA3HEHHA Ha OZHOH
nnpobroi mwromann obHapyxene no 5-8(9) nmoarumnop wexnos. OnHAKO TEXHO-
reHHas TpaHchopMaLia NMapaMeTpoB pasHooOpa3Ha YeXJIOB BCe Ke IMPHCYTCT-
BYET, YTO BBIpaXaerTcA B HIMEHEHHH COOTHOUIEHHA OOHUIINA MEKOPH3 C YeXTaMM
pPa3’HBIX THIIOB CIOXEHMS - MUIEKTEHXHMATHYECKUMHM, NCEBAOIIAPEHXUMATHYE-
CKHMMH, NBOHHBIMH B GecCTpyKTYpHBIMH (pHCYHOK). BOnuzn npennpuarus 6o-
Jee YeM B 2 pa3za CHHXAeTCsl 1IPeICTaBICHHOCTD IICEBA0NAPEHXHMATHYECKHX U
JBOWHBIX YEXJIOB, KOTOpPhIe B (JOHOBEIX JIECAX TIPHUCYTCTBYIOT ¥ 45-52 % Bcex
MHKOPH3, & B HMIIAKTHOH - TONBKO ¥ 19-23 %. Hapany ¢ 3THM A0BONLHO 3aMeT-
HO, ¢ 27-36 % B HeHapyIeHHBIX jecax Ko 40-63 % B 3arpA3HeHHBIX, BO3PACTAET
OOMNIME MNNCKTEHXHMATHYECKUX YEXJIOB W MeHee HABHO OeCcCTPYKTYPHEIX.
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YMeHbILIEHHE BCTPEYAEMOCTH XOPOLIO CTPYKTYPHPOBAHHLIX NCEBAOMAPCHXH-
MaTHYECKMX W JBOMHBIX HEXJOB H COOTBETCTBYIOIEE BO3pacTaHHe OOHIHSA
NAEKTEHXHMATHYECKHX H OeCCTPYKTYPHBIX NMPY TEXHOTEHHBIX BMEIIATC/ILCTBAX
B JKOCHCTEMhI SBAAETCA, IO BCEl BEPOATHOCTH, PACIpPOCTpaHEHHOH 3aKOHO-
meproctbio (Kowalski et al., 1989; llIkapaGa u ap., 1991; Mexorourun, 1994;
Becenxuu, 1999 6, 2001 a).

TaGnuna 1
CTpoetne 3JKTOMHKOPH3 B pa3HbIX 30HAX TEXHONeHHOW HArpy3Ku
[Tapamerp 30HB TEXHOTEHHOM Harpy3kH
(DoHoBas bBydpepras | MmnakTHasd
OGwuit pagnyc, MKM 189,9+2,3 188,2+2,4 | 166,0+2,0
Panmyc KOpHS, MKM 167,3+2,7 | 166,9+2,1 | 149,3+1,7
TonuivHa yexna, MKM 24.0+0,7 23,5+0,6 IB,SiU,Gm
Hons o6wema yexna, %% 22 940,5 22,910,5 20,5+0,8™
UHCio ¢/10€B TAHHHHOBEIX KJTe- 1,37+0,05 1,54+0,06 1,5240,06
TOK KOpPbl KODHS, WIT.
Yucno cnoeB "XHUBbIX" KNETOK 2,6310,07 2,4910,06 2,40i0,06m
KOPbl KOPHA, IUT. -
BerpevaeMOCTh OKOHYAHHH C 35,7 43,7 310
yTEPAHHBIM TYpropoM, %

- ) LY
3HAYUMOCTE pa3fiHuuii ¢ (oHOBbiMHM mMokasaTelnaMu:  F<0,05; P<0,01;

Eew

P<0,001.

3aMeTHO TpaHCHOPMHPYIOTCA BOTH3M MPEANpPHUATHA aHATOMMHCCKHE [1a-
pamMeTphi CTpoeHHs 3xToMHKkopH3 (Tabn. 1). B nepsyto ouepesis obpaiaer BHH-
MAHHE CYLUECTBEHHOE yMEHbUIEHHe OOIIMX NOMNEpeyHBIX pasMepoB MHKOPH3-
HBIX OKOHYaHHMH B WMMaKTHOH 30He. [IpH 3TOM CHHKAIOTCA pa3sMephl Kak KOp-
Hefl pacTeHuii (paauyc), TaK U TPHOHBIX HEXJIOB (TonuuHa). B cpexHem panHyc
KOpHsI, BXOAAIIEro B COCTaB MHKOPU3HOrO OKOHYQHMA, HA MIOMALAX HMIAKT-
okl 08Bl Ha 11 % MeHsllie cooTBeTCTBYIONMX (oHOBBIX 3HaueHHH. CpeaHss
TONILMHA YeXJIOB CHibkaeTcA Gonee 3ameTHO - Ha 22 %. llocnenunee obcTog-
TebCTBO, TIO Beell BEPOSTHOCTH, MPHBOIUT K TOMY, YTO COOTHOMCHHE 00BEeMOB
PACTHUTENBHOTO ¥ TPHOHOIG KOMITOHEHTA B MHKOpH3aX B yCJIOBHAX 3arpsA3HCHUA
ra3006pa3HbIMH HOJUTIOTAHTAMH H3MEHAETCA B CTOPOHY YMCHBIICHHA MOCJICA-

HEero.

CHIDKeHHe pafHyca KOPHS PACTeHUA NPOHCXOIUT, NO-BHAHMOMY, BCICA-
CTBHME BO3PACTAHHMA YHCHA CIOEB TAHHUHOBBIX - OTMHPAIOIIHX - KAETOK KOpPBI
KOpHA, KOTOpbI¢ B OONBIIMHCTBE CNy4aeB CIUOIIMBAIOTCA B TAHTCHTANBHOM
HanpapneHHH. BO3pACTAHHKD BCTPEYAEMOCTH TaKHX KJIETOK COOTBEICIBYCT
YMEHBLICHHE YUCA CNoeB "NHBbIX", COXPaHHBIIHX TYProp KICTOK KOphI KOPHSL.
B MMNAaKTHOH 30HE IO cpaBHeHMIO ¢ ¢oHOBO 3amerHO Domslue OKOH4YaHHH, B
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KOTOPBIX BCE CJOH KJIETOK KOpbl KOPHH yTepsid TYProp: B HeHAPYUISHHBIX Je-
cax JIOJig TaKHX OKOHY4HMH HEMHOTHM Oonslue TpeTH obuiero obhema BuIGOp-

KH, a BOJH3U NPeANPHATHA - DoJiblile ITOJAOBUHEL
| Tabnuuya 2

Pagnyc KopHs H TOAIIHHA YeXJa B NOABBIOOPKAX MUKOPH3 C YEXJIAMH Pa3HOro
CIOXEHHs B Pa3HbIX 30HAX TEXHOI'€HHOH HArpy3KH, MKM

| [TapameTp 30Hb! TCXHOICHHOH HArpy3KH
(Donosas bygepHas | MmiakTHas
MukopH3Bt ¢ INIEKTEHXHMATHYECKHMH YeXI1aMH
Paanyc KopHSA 166,4+3,5 170,5+3.6 | 150,928
TonuwHa yexna 20,741 1 22.2+1.1 19,2409
MuKopH3el ¢ NCeBROMaPEHXMMATHYECKUMH HYeXIIaMHi
Pamuyc KOpHS 173,343,5 172,0£3,7 | 150,1+5,6""
Tonmumna yexsa 28,5+0.8 26,5+0,8 23,8%+1 ,3“
MUKOPH3BI ¢ ABOHHBIMHM YEXJIAMH
Paguyc xopns 179,7+6,3 176,416,1 170,619,1
Tonumna yexna 39,1£1,2 32,9+1,1 34,017
Mukopu3bl ¢ OecCTpYKTYPHBIMY YeXaMH
Paxuyc KopHS 156,7+3,7 149,743.8 | 140,2+3,4"
TonumHa yexna 13,2+0,7 15,210,7 11,42£0,6

s [ ] eEw
3HAYUMOCTH pasnyH4Hit ¢ GOHOBRIMK NMokazatenamu: P<0,01;  P<0,001.

JabHeAIIHH aHaNK3 OCNOXKHASTCS TeM OOCTOATEILRCTROM, YTO H3MEHE-
HHA HEKOTOPBIX H3 HMCCHEJOBAHHBIX I[APAMETPOB MOrYT OBITL 00YCIOBAEHEI
paliMYHBIMH MeXaHHIMam#. HI3BEeCTHO, YTO MUKOPH3L ¢ YeXJIAMH Pa3IH4YHOIO
CIIOKEHHA 00/1aJal0T CHeHUPHYECKHMH 3HAYEHHSIMH pa3MepHEBIX MPH3IHAKOB
(Becenkin, 2001 6). Hanpumep, TonmuHEa niuekTeHXuMaTHYECKHX H GeccTpyk-
TYPHBIX Y€XTOB, KaK I[IPABH/IO, MEHBIIE, YeM TMCEeBACNAPEHXHMATHYECKHX M
NBOHHBIX, YTO MPUMEHHTENBHO K HCCIIEAYEMOMY PaiioHY WUIHOCTPHPYIOT HaH-
Hele Tabn. 2 Npy CpaBHCHHH B [Ipeeax 30H.

Tor ¢akr, 4To yMeHBIIEHHE pauyca KOPHS H CHHXCHHE TOJILIMHbI YeX-
JIOB NPOCMATPHUBAETCH B Npejenax OTIAEIbHBIX MOABLIOOPOK, T.e. Ha YPOBHE
FPYIIN MHKOPH3 C Pa3HBIMH YEXIAMH, I10 HALUEMY MHEHH}IO, [103BOJIIET I'OBOPUTE
o Dosee UM MeHee NPAMOH, BO3MOXHO, O $YHKIMOHANBHOW 3aBHCHMOCTH Mé-
KTy paccMaTpUBaeMbIMM NapaMeTpaMH H CTENEHBK 3arPA3HEHHOCTH HWIH Ha-
PYUIEHHOCTH TEPPUTOPHH. YUHMTHIBAA, YTC COOTHOLWICHHE MHKODH3 C 4eXIIaMu
PasHOro CMOXEHNHR B TPAaJHEHTE 3aIrPA3HEHH MEHACTCH, MOXKHO TIPEATIONOMKU T,
WTO PCAKLHH, YCTAHOBJICHHBIE 1JIf BCEH COBOKYIMHOCTH MUKOPH3, OTYACTH 00Y-
CIIOBJIEHEl TAKXKe H3MEeHEHHEM INPEeACTAaRISHHOCTH MHMKOPH3 C Pa3sHbIMK 4Yexna-
MU B pa3HEIX Toykax. Harnpumep, Habmiogzaemoe B obmieii Boi0OpKe CHHKCHHE

-
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TOJNUIMHbBl HCXJIOB BOJIK3H NPEAIPUSTHA MOXET O5ITE CBA3aHO ¢ MEHbILICH ITpea-
CTAW/ICHHOCTRIO B 3THX YCAOBHAX 00bIYHO Hanbosee MOUINBIX NCEBAOMNAPEHXH-
MaTHYECKWX M IBOHHBIX YE€XIOB.

YMeHblleHHe cpeadeil MOIWHOCTH MPUOHBIX YEXJIOB B YCIOBHAX 3arpsis-
HEHUS OIMCAHO B OKPECTHOCTAX KPYMHOro NMpoMy3iia ¢ MpeHMylIecTBeHHO ra-
3000pa3HbIM TRIOM 3arpasHenns cpeast (Illkapaba u gp., 1991, MexoHOIIHH,
1994), B TO BpeMs KaK NpH IMHCCHAX TSDKEIbIX METaNNOB HAGIOHaeTCa NpOTH-
BOMOIOKHAS peakuus - yronmende 4yexnos (Becenakun, 1997, 1999 a, 2001 a).
B03M0O®HO, YTO CHHXXEHHE TONIMHEI MOXHO HHTEpPNpPETHPOBATh Kak ocnadne-
HHE MMKOPH3000pa30BaHKA, HO OLUESHUTE MOCNEACTBUA ITOr0 ABJICHHS A pac-
TEHUH, UX POCTA ¥ Pa3BUTHA B HACTOALICE BpeMs HE MPEACTaBAeTCA BOIMOX-

HbIM.

[loBbILIEHHOS KONMYECTRBO OTMUPAKLUIHX KHETOK B MHKOPH3aX C 3arpAs-
HEHHBIX TEPPHTOPUH MOXET CBUAETENLCTBOBATE 00 HHTEHCHOHKAUMK mpollec-
COB OTMHPAaHHU MUKOPH3, 06 UX NOBpeXASHHH. DTO NpeAnoioxeHHe TeM Donee
BCPOATHO, 4TO BOMHIM NpeanpHATHS 3HAYHUTENLHO BO3pacTaeT obusHe OKOH4Ya-
HHH ¢ rnybokoit noTepeii knerouHoro Typropa. B psage uccieaoBaniil ycTaHOB-
nenb! cxonusle peakuuu (IHolopainen, 1989; Ritter et al., 1989). Ilo Hamemy
MHCHMIO, HE OyneT ommbkof cyHTaTh, YTO MONIOUIAIOINAS AKTUBHOCTH MHKO-
pu3, B KOTOPRIX NIPHCYTCTBYIOT OTMHPaIOIlHE KNeTKH, MoHWKeHa. Iloatomy, o
BCEH BEPOATHOCTH, 3TY I'PYNILy PEaKLIHH MOXHO PACCMATPUBATH KAK BEYHIYIO K
YXYALIEHUIO MHHEPATILHOFO NUTAHHA PACTSHHH.

Taxum obpazoM, cyas 1o aHATOMUYECKHM MTPHUIHAKAM, peaKuHIO 3KTOMH-
KOPH3 COCHBI Ha razoo0pa3sHoe sarpsazHerue cpenbl (SO;, NO,, coenuHenus
¢Topa) MOXXHO OnNMCATh Kak ocnablieHHe HIH NOBpeXaeHUe, JTO BhIPAKAETCHA B
YXYJIUEHUH COCTOSHMSA KaK pacTHTENBHOMNY, TaK ¥ rPHOHOr0 KOMIIOHEHTOB MH-
KOPH3HBIX accouuanuil. CyAs no paccMOTPeHHOMY KOMILIEKCY MOPH3HAKOB,
MOXHO MPEATIONAraTh, 4T0 yHKUHOHHPOBAHKE MUKOPHU3 B YC/IOBHAX BO3JEH-
CTBHA NAHHOIO THUIIA IIPOTEKAET MEHee 3Q(MeKTUBHO, YeM B ()OHOBBIX JIECaX.
Onnako nonyyeHHbe JaHHBIE He CBHAETENLCTBYIOT O PE3KOM MOAABIISHHH MH-
KOPH3000pa30oBaHud YK O pa3spyUICHHH 3KTOMHKOPH3HBIX ACCOL[HAIHI.

[lo Bcelt BEPOATHOCTH, YCTAHOBIEHHBIE OTAMYHA B CTPOCHHH 3IKTOMHKO-
pu3 00ycC0B/i€HBl NIPEHMYILECTBEHHLIM BO3ACHCTBHEM ra3oco0pasHBIX I10JLIO-
TAHTOB Ha HaJ3eMHbIC, B TIEPBYIO odepeh (POTOCHHTEIHPYIONIME, OpraHkl pac-
TEHHH, YTO NMPHBOAMT K HIMEHEHHIOD aKTHBHOCTH IIPOLECCOB TPAHCIIOKAIHH Op-
TAHUYECKHUX BEWIECTB B KOPHEBBIE CHCTEMBI H 3KTOMHKOpH3HL. [TomobHoe 00F-
SICHEHHE BBIABUHYTO 'B KayecTBe MPHYHHEI ocHAGIEHHS MUKOPH3000pa3oBaHUs
B NabopatopHbeix axcnepuMeHTax ¢ (ymurauuei cesunes {Ohtonen et al,
1993). Henr3a Takke HCKIFOYMTH, YTO Habmonaemoe ocnabliesne MHKOpH3000-
pazoBaHusg MOXET ObITH B HEKOTOPOIi CTEIICHH CBA33HO ¢ YAOOPAIOIIHM BO3ACH-
CTBHCM MPOMBIUUIEHHRIX BHIOPOCOB, B KOTOPBIX MPHCYTCTBYIOT 3HAUHTC/IBHBIE
KOJIH4YECTBA JJUOKCHAA a30Ta. 3aMETHM, 4TO ocnabiaeHue MuKopH3oobpaszoBanus
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fefACTBHTENbHO HabmonaeTca MpH oGUNBHOM BHECEHHH a30THBIX YAOBpeHHMit
(Jlobanos, 1971; Puit, 1981) u B okpecTHOCTAX TPEANPHATHI IO NPOU3BOACTEY

TYKOR (Schatfers, Termorshuizen, 1989).
(CpasHEHHE AAHHLIX HACTOAIIErO HCCIEAOBAHUA C pe3ylbTaTaMH H3y4de-

HUA pEAaKUHH IKTOMHKOPHU3 Ha 3arpsA3iieHHe OTXORAMH MEJIEILIABHIILHOIO [po-
ussoactea (SU, B kommuekce ¢ Cd, Cu, Pb, Zn) noxassigaer, uto B oboux ciy-
YagX HMEIOTCs KaK JOBONBLHO CXOXKHE pPEeaklUHH (HalpuMep, OTHOCALIHECH K M3-
MEHEHHIO pa3Hoo0pasHs MHKOPH3), TaK M pa3jIHYHbIe, KaCaloUIHecs B OCHORBHOM
AUHAMUKH NPU3HAKOB, XapaKTCPU3YIOLUX Pa3BUTHE FPHOHOrO ucxJIa.
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