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W3ydena cBs3p MEXIy PaclpoCTpaHEHHEM CTBOJOBBIX W KOPHEBBIX THWICH M arpOXHMMHYECKUMH CBOMCTBAMU
MOYB B ypOaHMU3UPOBAHHBIX HacaxmeHmsx Pinus sylvestris L. MccmenoBanus npoBemens! Ha 12 mpoGHBIX MUIoma-
JISIX, PacHONIOKEHHBIX Ha TePPUTOpHH T. ExarepuHOypra u B €ro OKpecTHOCTSIX. Y CTAHOBJICHO, YTO JOIH AEPEBb-
€B C KOPHEBBIMH THWISIMH M CyMMAapHO C KOPHEBBIMH U CTBOJIOBBIMH THIJISIMU TECHEE BCETO CBS3aHBI C COOTHO-
mweHHeM Niercorunpommsyemsii / P205 B JecHoit moacruike. C pocToM OTHOCHTEIBHON 00ECIECYEHHOCTH a30TOM II0-
Pa’KeHHOCTh THHJIEBEIMU OOJIE3HSAMH BO3PACTaeT, C POCTOM OTHOCHUTEIBHOH obecredeHHOCTH (hochopom — cHU-
skaercs. Jlpyrue arpoxXMMHYECKHe CBOICTBA ITOYB OKA3ajHCh MEHEE TECHO CBS3aHHBIMHU C PacIpOCTPaHEHHEM

THHJICH.

Knrouesvie cnosa: cocHa OObIKHOBEHHAs!, CTBOJIOBBIC THUJIM, KOPHEBbIC 'HIJIM, ypOaHU3HPOBaHHBIC Jieca, PeK-
peanusi, TeXHOT€HHOE 3arps3HEHNE, arPOXUMUYECKHE CBOICTBA 1104B, PH MOYBBI, JIETKOTUIPOIU3YEMBIN a30T.

[TpobneMBl palnMOHANBHOTO WCIONB30BAHHUS U
OXpaHBl YpOAHW3WPOBAHHBIX JIECOB B IIPOMBIILICH-
HBIX PErMOHaX B CBSI3U C POCTOM MAacIITa0OB aHTpPO-
MOTEHHBIX BO3ACHCTBUII CTAaHOBATCS B IOCIETHEE
BpeMst 0cO0eHHO akTyanbHbiMU [16, 17]. Jlns pa3pa-
OOTKH DSKONOTHYeCKH OOOCHOBAHHBIX IPHUHIIHIIOB
yIOpaBJeHUs JieCaMH, B TOM YHUCIE TOPOJACKHUMH U
MPUTOPOTHBIMH, HEOOXOOUMO JIETATBHOE HCCIIENO0-
BaHHWE MEXAaHU3MOB, JETEPMUHUPYIOIIUX UX YCTOM-
YUBOCTH MPH Pa3HBIX aHTPOIOI'€HHBIX BO3AEHCTBUSX.

OJHUM U3 OCHOBHBIX MOCIEICTBUN CHIDKEHHS YC-
TOMYMBOCTU JIPEBOCTOEB M WX MMMYHHTETa B YyCIO-
BUSIX aHTPOIOTE€HHBIX, U B YaCTHOCTH, PEKpealloH-
HBIX Harpy3oK, SBJISETCS 3HAYUTEIbHBIA POCT mopa-
JKEHHOCTH WHQEKIIMOHHBIMU OOJE3HIMHU, OCOOCHHO
BBI3BIBAEMBIMU KCHIIOTPOQHBIME 023U IHOMHIIETAMH.
Hanbonbiiee 3HaueHre UMEIOT KOPHEBBIE U CTBOJIO-
Bble THHWIM. K HacTosiimieMy BpeMEHH pPe3yibTaThl
UCCIeNoBaHul pasHbiX aBTOpoB [4, 6-11, 18] oaHo-
3HaYHO CBUJIETEIBCTBYIOT O BO3PACTaHUH YpPOBHA
MOPaXXCHHOCTH JPEBOCTOCB THUIICBBIMU OONE3HIMU B
TOPOJICKUX U MPUTOPOIHBIX Jiecax. Bricokue pekpea-
LIUOHHbIE HArpy3KHd CONPOBOXKAAIOTCA MeEXaHHue-
CKUMHU TIOBPEXKJCHUSIMH CTBOJIOB U KOPHEBBIX Jaim
nepeBbeB [8, 9], yIuloTHEHHEM MOYB U W3MEHCHHUEM
WX COCTaBa, yXYIIIEHUEM KHUCIOPOIHOTO DPEXHUMa,
00CMHEHNEM BHJIOBOTO COCTaBa IMOYBEHHOW MUKPO-
(IIOpBI CO CABUTOM B CTOPOHY MPEOOTaTaHus MaTo-
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reHHbIx Gopm [2, 3, 13, 14, 24]. Takxke B rOPOACKHX
YCIIOBHSIX BBICOKAsl PEKpEAIlMOHHAsI HArPy3Ka 4YacTo
COYETAETCS C 3arpsA3HCHUEM ITOYBBI M BO3YIIHOM
cpenbl. DTO COMPOBOKAACTCS CHUXKEHUEM YCTOWYH-
BOCTH JIPEBOCTOEB M HMMMYHHTETAa J€PEBbEB, BCIEI-
CTBHE YEro MOPaKEHHOCTh IPEBOCTOEB THUIICBHIMU
0O0JIe3HAME BO3PACTAET.

JeranpHplil aHATU3 (AKTOPOB YCTOHYMUBOCTH Jie-
COB K IMATOr€HHBIM Ipr0aM He BXOIWT B 3a[1ady Ha-
CTOSIIIIETO UCCIIEOBAHUS, HO B [[EJIOM HU3BECTHO, YTO
YCTONYMBOCTh JPEBOCTOEB K THHIICBBIM OOJE3HIM
JETePMUHHUPYETCS OONBIIUM KPYroM IPHYHMH, OT-
JIeTIbHBIE U3 KOTOPBIX K HACTOSIIEMY BPEMEHU U3Y-
YeHbl HEJOCTATOYHO. MOXKHO Mpe/roiararth, 4To B
YCIIOBHSIX YPOAHH3UPOBAHHOM CPE/Ibl PAHTH OT/AEIb-
HBIX (haKTOPOB, AECTEPMUHHUPYIOUIUX MAPaAMETPhI UM-
MYHHTETa JIPEBOCTOEB, MOIYT 3HAYUTEIBHO H3Me-
HATHCSL. B CBSI3U C 3TUM HAMH M3Y4YCHO BIIHSHHE ar-
POXHMHUYECKOTO COCTaBa IMOYB HA PACIPOCTPAHEHUE
CTBOJIOBBIX M KOPHEBBIX THUJIEH COCHBI OOBIKHOBEH-
uoit (Pinus sylvestris L.) B ypbaHH3UpOBaHHBIX Ha-
C&K/ICHUAX, KCIBITHIBAIOIINX PAa3HBIC YPOBHHU PEK-
PEAIMOHHON HArPY3KH U a3pPOTEXHOTEHHOTO 3arpsi3-
HCHUSL.

MATEPHUAJI U METOJbI

Yuacmku u npoénsie nnowaou. Viccnenosanus
MPOBOIMIIMCH Ha 12 MOCTOSIHHBIX MPOOHBIX IIOMIA-
JIIX, PACIOJIOKEHHBIX MO TPH IUIOIIAIA HA YeThIpeX
yJacTkax, JBa W3 KOTOPBIX HaXomaTcsd B
r. ExarepunOypre, a 18a — 3a ropogom (puc. 1).

BenencTeue 3TOro mpoOHBIE TUIOMAAA pa3jivya-
IOTCA  HAa0OpPOM JOMUHHUPYIOIIUX aAHTPOIOTeHHBIX
(haKkTOpOB, KOTOpPBIC YCIOBHO O0O3HAUYCHBI Kak (hak-
TOpBI «ypOaHHU3AIMM» W «PEKpEalHOHHOW Harpys-
ku». OTAaBasi OTYET, YTO PEKPEalMOHHbIC BO3ICHCT-
BHSI MOT'YT pacCMaTPHUBAThCS KaK 4acTh KOMIUIEKCHO-
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ro (akropa ypOaHU3AIMH, MBI CYMTAEM BO3MOXKHBIM
UCIIONIb30BATh MPEAJIOKEHHYI0 CXEMYy MO CIEAyo-
UM npuyuHaM: Ha ogHOM U3 y4acTKOB B uepre ro-
pona (teppuropusi aeHapapus BoraHudeckoro cajia
VpO PAH) BcienctBue 3amoBeHOrO pexuma (3a-
OpeT TMOCELICHHS), MPEUMYIIECTBEHHO, BbIPaKEH
TOJBKO OUH (aKTOp — ypOaHU3ANNS WIH KOMILIEKC-
HOE BO3ICUCTBUE TOPOJCKOH Cpelbl, OCHOBHBIM CO-
CTaBISIIOIIUM KOTOPOTO SIBJISIFOTCSL Pa3HBIC (POPMEI
XUMHYECKOro  (a’spOTEeXHOTEHHOr0) — 3arpsA3HEHHS.
PexpeanronHble Harpy3KH BbIpakK€Hbl OTHOCUTENBHO
cnabo. Ha apyrom ropoackom yuacTke (Jiecomapk
pAAOM C JeHApapueM) Bo3zeiicTBUe (hakTopa ypoOa-
HU3AIlUU COYETAETCsl C 3aMETHOH peKpealioHHOM
Harpy3Kod. Y4acTOK, C YMEPEHHOH peKpealuOHHOU
Harpy3koi, TIJ€ a’3pOTEXHOI€HHOE 3arpsi3HEHUuE,
MPENONOKUTENBHO, BBIPAXKEHO JIUIIb Ha YpPOBHE
peruonaneHoro ona, pacrmonoxex B 10 km ot Exa-
TepuHOypra. KOHTpONBHBIN y4acTOK, HA KOTOPOM HE
BBIpOKEHBI HU ypOaHW3alMs, HU PEKpPealnOHHBIC
Harpy3ky, a ypoBEHb AaTMOC(HEPHOIrO 3arps3HEHUs
TaKXke, MPEANONOKUTEIBHO, COOTBETCTBYET PETHO-
HaNBHOMY (OHY, pacmoioxkeH Takxke B 10 kM oOT
ExarepunOypra.

ExaTepuH6ypr

AeHpapapwit
5C YpO PAH

neconapk
“HOro-3anagHbiit”

03. Yycosckoe

Puc. 1. Cxema pacrnoioKeHus: y4acTKoB (OTMEUCHBI
KBaJpaTaMu).

[poOuBIe mmomamy, pasmepamu mopsiaka 50x50
M HMEIOT OJM3KOE CXOJCTBO MO JIECOPACTUTEIBHBIM
ycinoBusiM (COCHSIK Pa3HOTPABHbIN), TaKCAIIMOHHBIM
mapamerpaM JpeBOCTOEB, penbedy, BO3pacTy IpeBo-
CTOEB, IOYBEHHBIM YCJIOBHSIM.

Ilougennwlit nOKpoe u azpoxumuyeckue ceoil-
cmea noue. Ha ka0 miomaay 3ajJoXeHo U ONu-
CaHO MO OJJTHOMY MTOUYBEHHOMY pa3pe3y. B mouBeHHBIX
o0pasiax, OTOOpaHHBIX U3 TPEX BEPXHUX TOPU3OHTOB
(JlecHOM TOJCTUIIKH, TYMYCOBO-aKKyMYJISTUBHOIO U
MOATYMYCOBBIX) CTaHmapTHeiMu Meromamu [1, 19]
orpeieNieHbl: KUCI0THOCTh (pH, rumponuTHueckas),
cozepxanue oOMeHHBIX ocHoBammii (Ca, Mg,
Ca+Mg, crereHb HACBHIIIEHHOCTH OCHOBAHUSIMH) U
SJIEMEHTOB MHHEPAIBHOTO MHUTAHUs (TIOIBHKHBIC
coemuHeHus Kanus, Gochopa, HUTpaThl). Bee m3me-
peHust BBHIIONHEHB! B Jabopatopuun MOPuX YpO
PAH, akkpeqUTOBaHHOW B CHUCTEME aHAJIUTHYECKUX

naboparopuii  (arrecrar POCC.RU0001.515630).
ConepkaHue JIETKOTHAPOIU3YEMOro a30Ta OMpere-
nsuti B BeITsKKe Tropuna-Kononosoii (0,5 1 H,SOy)
[15] mMeTomoM BBICOKOTEMIEPATYPHOrO CXKHTAHUS B
TOKE KHCJIOpOJa HA aBTOMATHYCCKOM aHAJIU3aToOpe
Multi N/C (¢pupmsr: Analytic-Jena AG, T'epmanus).

Ilopasicennocms cocHbl KOPHEGHIMU U CHGOLO-
6bIMU ZHUIAMU U3YYald MYTEM B3ATHS KEPHOB W3
CTBOJIA U TPEX KOPHEBBIX jam y kaxmaoro u3z 30 1e-
peBbeB cocHbl mepBoro spyca [8, 9]. Hdepesbst mis
B3ATHSI KEPHOB Opasii Ha Ka)XI0i MpOOHOH IUIOIIau
0e3 orOopa, O TPaHCEKTE, Yepe3 OMUMHAKOBOE pac-
CTOSIHME OT TPEABIAYLIEro jaepeBa. BcrpeyaemocTb
CTBOJIOBBIX M KOPHEBBIX THUJIEH YUHTBIBAIH pa3-
nenpHo. KpoMe Toro orpeensii CyMMapHyo mopa-
JKEHHOCTh COCHBI THIJICBBIMH OOJIE3HSIMH, T.€. JIOJTEO
JIEPEBHEB, KOTOPHIE UMEIOT THUJIb XOTS OBl OJHOM
JIOKAJTU3AIUH — WIKA CTBOJIOBYIO, UIIH KOPHEBYIO WU
U Ty U apyryio [7]. B Hacrosieii pabote HCIoIb30-
BaHbI OLEHKH, He qu((hepeHIIUPOBAHHBIC [0 CTA UM
Pa3BUTHS THIJIEBBIX OOJIC3HEH.

Cmamucmuyeckuii ananu3s. Ilpu vccienoBaHuK
B3aUMOCBSI3H MEXY arpOXUMUYECKHMMHU CBOMCTBAMU
MOYB M MOPAKCHHOCTHIO JPEBOCTOEB THIISIMU HC-
MONB30BAIM  HEMapaMeTpuieckuil KO3 HUIIMEHT
koppensiuu Crimpmena (rs), y4eTHOU eIUHUIEH TPpU
pacyere KOTOPOro OBUIO 3Ha4YCHHE TMPU3HAKA HA Ofi-
HOI mpoOHo# mwiomamu (N = 12).

PE3YJIbTATBI U UX OBCYKJIEHUE

Oowan xapaxkmepucmuxa oOpesocmoes. Bce
MpOOHBIE TUTOMIANU TPEACTABICHBI CIIEIBIMH BBICO-
KOIIOTHOTHBEIMHU  JipeBocTostMu  cocHel  100-150-
nerHero Bo3pacra -1l kmaccos GonuTeTa co cpen-
Helt BeicoTol 25-30 M u cpenauM auamerpoM 36-48
cMm [23]. JlepeBbsi COCHBI MIEPBOrO sIpyca Ha BCEX yda-
CTKax HE pa3IMYaliuCh IO MPOAOIIKATSIEHOCTH JKH3-
HU XBOW, CTENEHH Ne(oNuanud U OTHOCHTEIEHOMY
JKH3HEHHOMY cocTostHuio [22]. B ypbanu3upoBaH-
HBIX JiecaX 3aMETHO TPAHC(HOPMHUPOBAH TPABSIHO-
KyCTapHUYKOBBIN SIPYC, MOIUIECOK W TOAPOCT [Ie-
pesses [5, 20].

Ilougennwviit nOKpoe WCCIECHOBAHHBIX YYacCTKOB
MIPE/ICTABIICH CPEHE- U CIa00KAMEHUCTBIMU THITHY-
HBIMU U OIOJ30JCHHBIMH Oypo3emMaMu, (HOpMHUPYIO-
IIMMUCS. B YCIOBHSX XOpomiero apeHaxa. OueHKu
TUTOTHOCTH T'YMYCOBBIX TOPH30HTOB HEHAPYIICHHBIX
BBIIENIOB Ha Bcex miomansx Ommsku (0,77-0,85
r/cm’). Tlox BIWSHHEM BBITANTHIBAHHS IUIOTHOCTB
BEPXHHMX FOPH30HTOB MoBbIIaeTcs B 1,2—1,5 pasa (o
0,95-1,10 F/CM3), MOJICTUIIKA M TYMYCOBBIE TOPHU30H-
THI BEIOUBAIOTCS U DPOMPYIOTCS. B ropoackux mecax
HAOIOACTCS CHUKEHUE MOIIHOCTU IOJCTHIKA B
1,5-1,8 pasa, 0 CpaBHEHHUIO C YYaCTKOM C PETHO-
HAJBHBIM YPOBHEM aTMOC(epHOro 3arpsisHeHus 0Oe3
PEKpEaIOHHBIX HATPY30K.

ATpPOXHMHUYECKHE CBOMCTBA YpOaHU3UPOBAHHBIX
U HeypOaHU3UPOBAHHBIX TIOYB 3aMETHO Pa3TUYaIIUCh.
B roponckux necax, Mo CpaBHEHHIO C 3aTOPOIAHBIMH,
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YCTaHOBJICHO MOJIIEIAYNBAaHIE BEPXHUX TOPU30HTOB
Ha 0,2-0,5 emuuunel pH ¥ HakorieHue OOMEHHBIX
ocHOBaHMH. ITouBEHHBIN TOrIOMAIOMNI KOMITJIEKC B
YCIOBUSX TOPOJCKON Cpelbl HACKHIIIEH, B OCHOBHOM,
KanbMeM u o0mmas crernedb HaceimeHus (Ca+Mg)
nocruraetr 45-60% mo cpaBHenuto ¢ 25-40% na 3a-
TOPOIHBIX YYacTKax. M3 3IeMEHTOB MUHEPaIHHOrO
MUTAHUS CYIIECTBEHHO BO3PACTANIO TONBKO COAEpIKa-
HUE a30Ta; KOJIMYECTBO Kamusi u (ochopa HE H3Me-
HSCTCS HU B CBS3U C (aKTOpOM ypOaHU3aIMY, HH B
cBs3U ¢ (hakTopoM pekpealiuu. Bmecte ¢ Tem coaep-
JKaHUE JIETKOTHIIPONU3YeMbIX (HOpM a30Ta B YCIOBHU-
X ypOaHU3aIKU CYIIECTBEHHO YBEIUIUBACTCSA: MIPH-
MepHO B 2 pasa B mojactwikax (or 11-22 mr/100 r
MOYBBI HA 3arOpPOJIHBIX y4acTkax a0 25-45 mr/100 r
MOYBBI B TOPOJICKHX Jiecax) U mpuMepHo B 1,3 pasa B
ryMycOBBIX ropusonrax (ot 3-6 mo 5-7 mr/100 r
MOYBBI).

Takum 006pazoM, TpaHC(OpPMAIHS UCXOTHO KHC-
JBIX JIECHBIX TIOYB ITOJ BIHSHUEM (akTtopa ypOaHuU-
3allUK IPOTEKAET JOBOJBHO THITMIHO. D(HPEKTHI mo-
[IETaYNBaHUs, HACBHIICHUS OOMEHHOTO KOMILIEKCa
KaJbIUEM, YBEIHYCHUS OOMEHHOH €MKOCTH H 000-
TaIeHUs DJIEMCHTAMH MUTAHUS paHee HEOTHOKPATHO
MoKa3aHel JUis ypbaHU3upoBaHHbIX mouB [3, 13, 14,
24]. Tlo HameMy MHEHHWIO, HauOonee BaKHOH 0OCO-
OEHHOCTHIO U3YyYCHHOIO MOYBEHHBIX CBOWCTB B Yp-
0aHM3UPOBAHHBIX JIeCaX SIBJSIETCS BO3PACTAHHE CO-
Jep KaHuUs TOJBIDKHBIX (opM a3oTa. ITO CBHICTEINb-
CTBYET O HECIIOCOOHOCTH (PUTOLIEHO30B IOJHOCTBHIO

UCIIONIE30BATh PECYpPChl OMOTEHHBIX JJIEMEHTOB Me-
CTOOOHMTAHMI B TOPOICKUX YCIOBUSIX.

KonnyecTBeHHbIE OCOOCHHOCTH MOPAMNCEHHOCHU
COCHbL 00bIKHOBEHHOII KOPHEGLIMU U CHI6OI08bIMU
CHUAMU HA WCCIICMAOBAHHBIX IUIOMIAJX IETAIBHO
omucanbl panee [7]. Kak mokasamu pesynbTaThbl, OC-
HOBHBIC pa3i4usl B PACIPOCTPAHEHHUM THHJICH Ha-
OMIOaroTCsT MEXIY TOPOICKAMH W 3arOopoJHBIMU
yuactkamu (tabn. 1). HauGonpmiast cremedb mopa-
JKEHHOCTH THWJIEBBIM OOJNE3HSMHU HAOIONANach B
ypbanusupoBanubix siecax (42-90%), a B 3aropon-
HBIX Jiecax oHa ObL1a 3HauMTeabHO Hinke (11-38%).
BwMmecre ¢ TeM clieyeT OTMETUTh, 9TO camMasi BRICOKAst
MOPaXCHHOCTh THHJISIMH BBISBIICHA B YCIOBHUSX 0€3
BBIPOKEHHBIX PEKPEAIMOHHBIX HArpy30K, HO IpH
BBICOKHM YPOBHE a3POTEXHOT'CHHOI'O 3arps3HEHUs
BO3IYIITHOM CpeJbl — Ha TEPPUTOPUU 3aKPBITOrO JUISI
MOCEIICHUsT ACHAPapHs, TAe o0Ias MOpaKEHHOCTb
THUJICBBIMU O0JI€3HAMU BapbupoBana ot 67 mo 90%.
B akTHBHO mocemaeMoM Jiecornapke MopakeHbl 42—
67% nepeBbeB. Ha ocHOBaHMM MONYYCHHBIX PE3YIib-
TATOB MOXXKHO TPEANOJIO0KUTh, YTO HHTCHCUBHOE a3-
POTEXHOTEHHOE 3arps3HEHHE BO3IYIIHOW Cpeasl B
yCIOBUAX ypOaHHW3aUU OKa3bIBaeT OoJee 3aMEeTHOE
BO3JICHICTBUEC HA CHIDKCHHE MMMYHUTETa COCHBI H,
COOTBETCTBEHHO, Ha MOPAKEHHOCTh COCHBI THHJIC-
BBIMHU OOJIE3HSIMH, 110 CPABHEHUIO C YMEPECHHBIM TEX-
HOTCHHBIM 3arps3HCHHEM IIOYBBI WU yMEPEHHBIM
YPOBHEM PEKpEaIOHHON qurpeccuu [7].

Ta6auua 1. Tonst mepeBses Pinus sylvestris, mopaxeHHBIX THUIEBBIMA GOJIC3HSIMHE B Pa3HBIX YCIOBHUSIX

3aropoHbIe YIACTKH

I'oponckue ygactku

Tun 03 BBIPAXKEHHBIX PEK- | C BBIPAXKCHHBIMHU PEK- | 03 BBIPaKCHHBIX PEK- | C BBIPAKCHHBIMHU PEK-
THUJICH PCalMOHHBIX HATPY30K, | PEAlMOHHBIMH Harpy3- | PEalMOHHBIX HATPY30K, | PEAlMOHHBIMH Harpys-
% kam, % % xam, %
CTBONIOBEIC THHIIN 0-14 13-38 33-60 25-33
Kopuessle rammm 0-11 0-13 40-56 25-33
O01mas mopaxeHHOCTb 11-14 25-38 67-90 42-67

THUJIAMHA

Céa3b pacnpocmpanenus ZHUleil ¢ azpoxumu-
yeckumu ceoiicmeamu no4e. BiusHue KUCIOTHOCTU
MMOYB HA MUKOOWOTY ¥ Pa3BUTHE HH()EKIIMOHHBIX 00-
JIe3HEH IepeBbEB JI0 HACTOSAIIETO0 BPEMEHH SIBIIACTCS
mpeaMeToM Juckyccuit [26, 27]. Tak, mokaszaHo, 4TO
MPH IEJTOYHON PeaKIMK TOYBSHHOTO PacTBOpa, 0CO-
OeHHO Tpy mpeBbIenny nopora 6,0-6,5 pH Bo3pac-
Taer uHH(pEKIHOHHas akTHBHOCTH Heterobasidion
annosum (Fr.) Bref. na xBoiiabix nepeBbsix [25]. TTo
MOTYYEHHBIM HaMu pe3yiabTataM, pH TOYBEHHBIX
pacTBOPOB HE JIOCTUTAKOT CTONb BBICOKMX 3HAYCHUH,
cocrapysis 5,7-5,9 pH B moactunkax u 5,6-5,8 pH B
TYMYCOBBIX TOPH30HTaX Ha ypOaHW3MPOBAHHBIX y4a-
ctkax. TeM He MeHee, HaOIIOJAETCS 3HAYMMAs IIO-
JOKATENbHAST B3aHMMOCBSI3b MEXIy BeTHMYuHOW PH
MOJCTHIIKA W TOPaXEHHOCTBIO COCHBI KOPHEBBIMH
THWIAMH U 00mIell mopaxkeHHOCThIo (Tabm. 2). Tlpu
5TOM Ha BCEX rpadrkax Ha PUCYHKE 2 3aMETHO «OT-

KJIOHSIOIIEECS» TOJIOKEHUE OJHOM MpOoOHON Tu1oIa-
i (Ne 6), pacronoXeHHON Ha TEPPUTOPHU JIEHIpa-
pusi, Ha KOTOpOW HAONIONAIOTCS BBICOKAS WHTCHCHUB-
HOCTbh MOPaXEHUS CTBOJIOBHIMU U KOPHEBBIMU T'HHU-
JISIMH, C TPYAOM OOBSCHHMAsI B PaMKaX THUIIOTE3bI 00
OJTHO3HAYHOW B3aMMOCBA3M Mexay PH mouBbl U pac-
MPOCTPAHEHUEM THUJIEH.

Takum 00pa3oM, Ha MPOAHATU3MPOBAHHBIX yda-
CTKaxX BBIpaK€Ha CONPSHKEHHOCTh Mexny pH moz-
CTUJIKM W PACIPOCTPAaHEHUEM THHJICH COCHBI OOBIK-
HoBeHHOW. HO »Ta CBSI3b, BEPOSATHO, HE SBISETCA
(YHKIIMOHAJIBHOM, U HET CBUAETENILCTB B MOJB3Y TO-
ro, YTOOBI CUMTATh BO3pACTaHHE BENHUMHBI PH moa-
CTHJIKM Ha ypOaHW3UPOBAHHBIX IUIOMIAISAX MPAMOM
MIPUYMHON pOCTa YPOBHS MOPAKEHHOCTH COCHBI THU-
JIeBbIMKA OOJIE3HSIMM, a Takxke paccMmarpuBath pH
MOJICTUIIKM KaK 3HAYMMBbIA ()aKTOp CHUKEHUS UMMY-
HUTETA COCHBI K MATOr€HHBIM MPHOAM.

251



. Mzeecmus Camapckozo nayunoz2o yeumpa Poccutickou akademuu nayk. 2013. 7. 15, Ne 3

Ucnonesys pacder kK0d()QHUIHMEHTOB KOPPEISIIHiA
(cM. Tabn. 2), BBHIIOJIHEH ITOMCK arpoXHMHYECKUX
CBOWCTB I104YB, B HaNOOJIBIIIEH CTENEHH CBSI3aHHBIX CO
BCTPEYAEMOCTBIO THUJIEBBIX MOPAKEHUM COCHBI. Tec-
THPOBAIach CBS3b B OTHOIICHHM 3HAYUTEIBHOIO KO-
JINYECTBA MOYBCHHBIX XapPAKTEPUCTHK, OTIACIBHO M3-
MEPEHHBIX B JICCHBIX IMOJCTUIIKAX U TYMYCOBBIX TO-
pu3onTax. Kak mokasanu pe3ynpTatsl, Hanbomiee Tec-
HO BEJIMYMHBI JIOJeH JEPEBhEB, MOPAXKEHHBIX THHJIC-
BBIMH OOJIC3HSIMHU, KOPPEIHPYIOT C COOTHOMICHUEM
KOJTMYECTBA JTOCTYIHBIX JUIS PacTeHui (HopM a30oTa u
dhocdopa B TIO/ICTUITKE (cootHoOMmIEHNS
N ercornapomsyessii / P20s). 3HaueHns xod¢puuueHTos
KOPPENAIUU MKy dTHM ITOKa3aTelneM U BCTpedae-
MOCTBLIO THHJIEH HE TOJIBKO CTATHCTHYECKH 3HAYHUMBI,
HO Y 10 a0COJIFOTHBIM 3HAYCHUSIM MPUOTHKAIOTCA K
XapaKTepUCTUKaM (YHKIMOHAIBHBIX, T.€. IPHYHHHO-
CIIEJICTBCHHBIX, CBs3el. MHTepecHO, YTO HanOOJb-
e 3Ha4eHus: COOTHOMEHUS N ervorumpomsyessii / P20s
HaOJIroMar0TCs Aj1s1 TpoOHOoM miomaan Ne 6, Ha KOTO-
POl YCTaHOBIICH MaKCHUMAaJbHBIA YPOBEHb THUJIEBBIX
nopaxkenuii (puc. 3). Takas TecHast 3aBUCHMOCTb 10~
3BOJISICT 3AKIIOYUTH, YTO HA HCCICAOBAHHBIX y4acT-

Kax BBICOKAs YCTOHYHMBOCTh K BO3JCHCTBUIO KOpHE-
BBIX M CTBOJIOBHIX ITATOICHOB XapaKTepHa sl Jie-
PEBBEB, PACTYIIUX B YCIOBHSIX OTHOCHUTEIBHOTO Jie-
¢unmTa MOABUKHBIX WM AOCTYITHBIX (JOPM a30Ta Mo
CpPaBHEHHIO ¢ JOCTYNHBIMU opmamu ¢ocdopa. [Tpu
MPEUMYIIECCTBEHHOM YBEIHYCHHH COICPKAHUS B
MOJICTHIIKE JOCTYITHBIX (hOPM a30Ta, IO CPABHEHUIO C
¢dochopom, HabMOAAETCS POCT AONH IMOPAXKEHHBIX
JepeBbeB. B TO ke BpeMs HEOOXOTUMO OTMETHTH,
9TO JOJIU JICPEBHEB C KOPHEBBIMU THWJISIMH M 00IIast
MOPaXXCHHOCTh MOJOKUTEIBHO, HO HE OYEHb TECHO,
koppenupytor ¢ abcomotHeiM (B Mr/100 r mouBbI)
COJICpIKaHUEM JISTKOTHAPOIU3YEMOr0 a30Ta B ITOYBE.
C ypoBHeM 00€CIEUYeHHOCTH JIOCTYIHBIM a30TOM
TYMYCOBOI'0 TOPH30HTa WK C copepxkanueM ¢ocdo-
pa pacrmpocTpaHEHUE THUICH, BEPOSTHO, HE CBSI3AHO.
B 11enoM MOXHO 3aKIIOYHTH, YTO YPOBEHB Pacmpo-
CTpaHEHUs THWIEH B ypOaHU3MPOBAHHBIX JIECaX Ipe-
UMYIIECTBEHHO ONPEACIACTCS HMEHHO OallaHCOM
COJICPIKaHMSI OCHOBHBIX JJIEMEHTOB MHHEPAIBHOTO
MUTaHUS B [IOYBE, & HE ypOBHEM aOCOMIOTHOM obec-
MIEYCHHOCTH MMH.

Taﬁ.lmua 2. KOppeJ’IHHI/IOHHaH 3aBUCUMOCTb MCIKAY arpOXUMHUYICCKUMHU CBOICTBAMH IOYB YPOBHEM HOPAKCHHO-

cru Pinus sylvestris raunessiMu Goe3HsIME

Ty rHANeBBIX OONe3HEH
CBolicTBa 1o4YB I'opuzont CTBOJIOBBIE KOPHEBBIE obmas

[OPayKCHHOCTh

r P r P r P
PH BomHBII A0 +0,68 0,016 +0,70 0,011 +0,76 0,004
Al +0,35 0,269 +0,45 0,144 +0,46 0,136
HacpImeHHOCTh OCHOBAHUAMK A0 +0,49 0,106 +0,75 0,005 +0,70 0,011
Al +0,16 0,625 +0,42 0,179 +0,27 0,397

Conepxanue

0OMEHHBIX OCHOBaHHM A0 +0,53 0,078 +0,59 0,045 +0,67 0,017
Al +0,48 0,111 +0,49 0,103 +0,62 0,033
KO A0 -0,20 0,534 +0,06 0,862 -0,10 0,753
Al +0,08 0,803 -0,11 0,744 +0,02 0,957
P05 A0 -0,26 0,417 -0,11 0,734 -0,17 0,594
Al -0,13 0,685 -0,54 0,070 -0,35 0,270
N serxormpomsyemssit A0 +0,48 0,117 +0,61 0,034 +0,64 0,024
Al -0,04 0,897 +0,22 0,495 +0,11 0,745
CoorHoteHHE Nercorunpomsyensii / P205 A0 +0,76 0,004 +0,85 <0,001 +0,90 <0,001
Al +0,09 0,770 +0,54 0,069 +0,32 0,313

[Mpumedanus: rg — koadduipeHT Koppensimu CrmpMmena; P — ypoBeHb 3HAUNMOCTH; 3HaUUMbIe KO (HITHEHTH! BBIIEIEHBI T10-

JyXKUPHBIM 1prdTOM; N = 12,

O6CY)KL[3.CMBIC Ppe3yibTaThl B LEJIOM COOTBETCT-
BYKOT NPEACTABJICHUAM, YTO BbICOKAA MOPAKEHHOCTb
COCHBI THHJIEBBIMH OOJIE3HSIMH B TOpOACKHX HacCax-
JACHUAX MOXECT OOBSCHATHCS KOMILICKCOM d)aKTOpOB,
TaKUX KaK BBICOKHU YPOBCHb pereaHHOHHOﬁ Ha-
IPy3KH B KOMIUJICKCE C A3POTEXHOICHHBIM 3arpsi3He-
HHEM, aHTPOIIOIr€HHAasA Tpchd)opMaum{ I104B, BBICO-
KU BO3pacCT APEBOCTOCB, TpaHC(bOpMaIII/ISI IIOYBCH-

HOW MHKOOWOTHI B CTOPOHY Ipeo0IiaaHusl aToreH-
HBIX BHJOB [2]. DTO COMPOBOKAAETCS CHIDKEHHUEM
MMMYHHUTETA JPEBECHBIX PACTEHUH M POCTOM Mopa-
’KEHHOCTH JPEBOCTOEB THUJIEBBIMU OOJIE3HIMH.

[To Hamiemy MHEHUIO, BBISIBIIEHHBIE B3aUMOCBS3H
MEXK]ly HHTEHCUBHOCTBIO PAcIIPOCTPaHEHUs THUIIEH 1
MOYBEHHBIMU XapaKTEPUCTUKAMH ypOaHU3UPOBaH-
HBIX JIECOB MPEACTABJISIOT 3HAYUTEIbHBIN HHTEpecC.
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MpI mpeamonaraeM, 4To BO3pacTaHUE JOIU MOBPEXK-
JICHHBIX JIepeBbeB ¢ pocToM PH MmouBkbl U oOecreyeH-
HOCTH TMOJBMKHBIMH (DOpMaMHU a30Ta OTHOCHTEIIbHO
dochopa MOKET UMETh KaK (PyHKIMOHATBHBIN, TaK U
KOPpENATUBHBIN XapakTep. CXOIHBIE 3aKOHOMEPHO-
CTH paHee OBUIM YCTAHOBIICHBI KaK IIPH HCCIEIOBA-

HUM YCTOWYMBOCTH JAPEBECHBIX pacTenuit [21], tak u,
HampuMep, Ipyu U3ydeHuu (HaKTOPOB YCTOHMUMBOCTU
MOJICONHEUHHKAa K Oenmodt rammu [12]: ypoBeHs yc-
TOMYUBOCTH TMOJIOKUTENHHO KOPPETUPOBAI C COAEP-
’)KaHHeM B IOYBE JAOCTYIHOro (ocdopa u orpuua-
TEJNBbHO — C COJIEP)KaHUEM a30Ta.

a 6 8
60 () 60 100
/ . N
X _ _ 80 °
n‘ =
i~ 40 40 +
8 60 |
s
(0] L L R
]
T
o 40 +
5 20 20 |
m
i | 20 f
O 1 o 1 1 1 ] 0 0 1 1 1 1 1 ]
48 52 5,6 6,0 4.8 52 56 6,0 4.8 5,2 5,6 6,0

pH noactunkm

Puc. 2. 3aBucuMOCTh MeXIy PH MOACTHIKH M BCTPEYAEMOCTBIO CTBOJIOBBIX (@), KOpHEBBIX (6) rHUIICH U oOwIei
nopaxxeHHOCTh0 THIIIMHE () Pinus sylvestris. 3neck u Ha puc. 3 pasHbIMU (GUTrypaMu 0603HAYCHBI COUCTAHHS YC-
JIOBUH: He3aJauThle (PUTYPHI — 3aTOPO/IHBIC YYACTKH, 3AJIUTHIE — FOPOJICKUE; KPY)KKU — IUIOMaaAn Oe3 BBHIPAXKEHHBIX
PEKpEaMOHHBIX HAarpy30K, KBaJpaThl — IUIOLIAH C BBIPAXEHHBIMH PEKPEAIMOHHBIMU HAarpy3KaMH, CTPEJIKOH OT-
MeueHa HanboJsiee KyKJIOHSIoMmaAsIcs» MpoOHast oAb Ha TEPPUTOPUH JCHAPAPHSI.

a 6 8
60 r 60 100
< | ' 80
240 | 40 |
3 60
=
(0] L L
©
2 40
£ 20 20 |
o
_ _ 20
O _O 1 ] 0 _O_D) 1 ] 0 1 ]
0,3 1,0 1,7 0,3 1,0 1,7 0,3 1,0 1,7

NnerxormnponmayeMbM / P,05 B nogcturnke

Puc. 3. 3aBUCHMOCTH MKy COOTHOIICHHEM TTOBIKHBIX (hopM a30Ta U hochopa B MOACTUIKE U BCTPEUAEMOCTHIO
CTBOIIOBBIX (@) U KOPHEBBIX (0) THIUIEH 1 00Iel nopaxkeHHOCThIO THIIME (6) Pinus sylvestris.
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MOoXHO mpejnoaarath, YT0 U3MEHEHHUS 00CYX-
JIAEMBIX MMOYBEHHBIX CBOWUCTB B YpOaHH3MPOBAHHBIX
jiecax MOTYT OKa3bIBaTh BIMSIHUE HA OOWJIHE, BHIO-
BOI COCTaB MJIM IIATOI€HHOCTDb ITapa3sUTHYECKUX KCH-
J0TpodHBIX IpubOB, &, TAKXKE, BO3MOXKHO, HA YpO-
BEHb HMMYHHUTETA JIEPEBHEB. BaXKHBIM apryMEHTOM B
MOJIb3Y TOTO, YTO MOYBCHHBIE XAPAKTEPUCTHKU MOTYT
ObITh (PAaKTOPOM, 3aMETHO BIIMSIOIIAM Ha CTEIEHb
MOPaYKEHHOCTH COCHBI THHJIEBBIMH OOJE3HIMH, a,
CIIEIOBATENIbHO, ¥ HA YPOBEHb UMMYHUTETA JIEPEBb-
eB, sBiAETCA 0Oojee TecHas CBA3b CO CBOMCTBAMH
nouBsl (pH, HACBIIIEHHOCTh OCHOBAHMSIMH, COIEP-
xanue P,0s, coorHomenne Nyercornmpomsyessii / P2O0s)
pacrpocTpaHeH s KOPHEBBIX THUJIEH, [T0 CpAaBHEHUIO
€O cTBOIOBBIMHU (CM. Tabir. 2). T'urmoressl Wit 00bsc-
HEHHUSI TAKOTO BIHMSIHUS Pa3iUYHbl, HO MOTYT OBITh
o0beMMHEHBI B J(Be IPyMIlbl: 1) U3MEHEHUsI B CO00-
1iecTBax (PMTOMATOr€HHBIX OPraHM3MOB BCJIEICTBUE,
HAIpUMep, OOLIMX CIBUIOB B COOTHOIIECHHH OOWMIIUS
OCHOBHBIX TPYII MOYBEHHBIX OPraHU3MOB WIIH OIl-
TUMH3AIUN YCIOBUU OOWTAHWS M AKTHBHOCTH JUIS
OT/EIBHBIX BUIOB IpU0OOB; 2) H3MEHEHUE COCTOSHUS
JIEPEBBEB — pa3Hasi CKOPOCTb POCTa JEPEBBEB U MX
qacreii, pa3HOe CTPOEHNE KOPHEH M IPEBECHHBI, Pa3-
HOE COOTHOIIEHHE AKTHMBHOCTH IIPOLECCOB IIEPBHY-
HOI'0 U BTOPUYHOIO MeTabojIM3Ma B 3aBHCUMOCTH OT
[MOYBEHHBIX XapaKTEPUCTHK.

3AKJIIOYEHUE

Pacmipoctpanenue CTBONOBBIX U, OCOOCHHO, KOp-
HEBbIX THUWJIEH B HACa)JIEHHUSX COCHbI OOBIKHOBEH-
HOI, pOU3pacTalOIUX B LIMPOKOM JIHANa30HE adpo-
TEXHOT€HHOI'0 3arpsi3HEHUS U DPEKPEeallMOHHON Ha-
PYLUIEHHOCTH Ha TEPPUTOPUU KPYHMHOrO MPOMBIII-
JIEHHOTO Topojia U B €ro OKPecTHOCTIX, Haubomee
TECHO CBS3aHO C COOTHOLIEHHEM KOJIMYECTBa JIETKO-
TUAPOIU3YEMOr0 a30Ta M JOCTYIHOTO PACTeHUSM
tdbocdopa B necnoit moacrunke. C pocToM OTHOCHU-
TENFHONH O00ECIIEYeHHOCTH a30TOM YpPOBEHb IOpa-
J)KEHHOCTH THHUJIEBBIMH OOJIE3HSMU BO3pacTaer, C
POCTOM OTHOCHTEIBHOH 00ecredeHHOCTH (Pochopom
— cHWkaercs. [IpyrMMu MOYBEHHBIMH CBOMCTBAMH,
BBICTYMAIOMIUMH TPEAUKTOPAMU YPOBHS IMOpPAXKEH-
HOCTH THWISAMH, SBISIOTCS pH MOACTHIIKK W ee Ha-
CBILLIEHHOCTh OCHOBAaHUSAMH, C YBEIHMYEHUEM KOTO-
PBIX JOJI1 I€PEBbEB C KOPHEBHIMU THHJISIMH TaKXkKe
BO3pacTaer. Bo3MOXHBIN (YyHKIHOHAJIBHBIA Xapak-
TEp CBS3M MEXAY arpoXUMHYECKMMH CBOHCTBaMHU
TOYB, 0COOEHHO COOTHOIIEHHUEM
N erxornapomusyemsit / P2Os M pacIipocTpaHeHUeM THUIeH
OTKpBIBaeT BO3MOXKHOCTh Pa3padOTKU MEp CHUKEHUS
MOPa’KEHHOCTH THUJIEBBIMU OOJIE3HSIMU B ypOaHU3H-
POBAaHHBIX WJM OCOOO0 LEHHBIX HACAKACHUAX. DTOT
pueM — BHECEHUE YIOOpeHHil — M3BECTEH B CEJlb-
CKOXO3SUCTBEHHOHN (DUTOMATOIOTMU U HCIOJIb3YeTCs
JUIsL PEeryjisiiud BUAOBOIO COCTaBa campoTpodHOi
MMOYBEHHOW MUKOOMOTBHI U CHIKEHUS MOPaXKEHHOCTU
pacrenuii uH(GEKIMOHHBIMU Gone3nsmu [12].
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Pabora BhIONHEHA TpH moiepkke MHTerparu-
ontoro npoekra YpO PAH (mpoexr 12-11-4-2057),
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THE INFLUENCE OF SOIL AGROCHEMICAL PROPERTIES ON THE ROOT
AND STEM ROT OF PINUS SYLVESTRIS IN URBANIZED FORESTS

© 2013 "2D.V. Veselkin, *E.V. Koltunov, 'S.Ju. Kajgorodova

! Institute of plant and animal ecology, Ural Branch RAS
2 Ural federal university named after First President of Russia B.N. Yeltsin
¥ Botanical Garden, Ural Branch RAS

The interrelation between of stem and root rot distribution and agrochemical soil properties in urbanized pine forests is studied.
The investigations was done at Ekaterinburg territory and the surrounding area on 12 sampling areas. The proportion of trees
with root rot and the total from the root and stem rot is most closely related with the ratio Neasy nydrolyzante / P2Os in the forest floor,
it was established. With the increase of nitrogen relative ensuring — the root and stem rot infestation is increased, with the
increase of phosphorus relative ensuring — is reduced. The other agrochemical soil properties were less closely associated with
the spread of rot.
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