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BBEJAEHUE

AKTYaJIbHOCTh Te€Mbl Hccae0BaHust. [Ipy 100bIYe MONE3HBIX UCKOMACMBIX W3
000pOTa M3BIMAKOTCS BCE HOBBIE M HOBBIC CEIBCKOXO3SHCTBEHHBIC W JIECHBIC YIOJbS,
COOTBETCTBEHHO BO3PACTAIOT W MJIOIIAM HAPYLICHHBIX 3eMenb. B Poccnn npu 1oObiue
TOJIBKO OTKPBITBIM CITOCOOOM YTJISI, KENIE3HBIX, MAPraHUEBBIX Py U (JIFOCOB HAPYLIEHO
Oonee 1,1 MJH. ra pa3MUHBIX 3EMENBHBIX YroAWid. BOCCTAaHOBIEHHE HAPYIIEHHBIX
3eMENb SABIAETCA OJHUM W3 BOKHEHIIMX MPOLECCOB BOCIHPOU3BOACTBA KOMIIOHEHTOB
SKOCUCTEM TEXHOTCHHBIX JaHAmadToB. Ha BBIHECEHHBIX HAa MOBEPXHOCTh OTBAIAX
BCKPBILIHBIX MOPOJA YIOJABHBIX MECTOPOKACHHUIA MO BAMSHUEM MPUPOIHBIX (PAKTOPOB
HAYMHACTCS MPOLECC NEPBUYHOTO MOYBOOOPA30BAHUS, (POPMUPYIOTCS MOJIOABIE TTOYBHI,
KOTOPBIE 3aMETHO OTJIMYAKOTCS IO CBOMCTBAM OT 30HAIBHBIX IMOYB COINPEACIBHBIX
TEPPUATOPUHA.

OtBajibl ¢ cepocojcpKalllMMKM  MOPOJAMH  —  CJIOKHECHIIMNA  OOBEKT  JJIs
PEKYIBTUBALMY (CO31aHus 3aadoTona) u JaibHERIero ONoIOrnyeckoro ocsoeHus. 1o
3KOJIOro-OMOJIOTMYECKOH M arpOXMMUYECKOW  KJIacCM(MKAMU TOPHBIX  MOPOJ
H.T. Macroka (1992) u A.HU. Capuua (1974) yramcrele CHaHIbl OTHECEHBI K S5-My
KJaccy M ouneHeHol umu, a Takke H.E. bekapesmuem, H.M. ['opOyHOBBIM,
A.A. KonGacunbim (1974), kak HENpUTOIHBIEC Ui OMOJIOTMYECKON PEKyIbTHBALMKA O€3
KOPEHHOTO YIYUYLICHUS.

B cynepuaconepkammeit mopone B OTBaax coaepkarcs (UTOTOKCUUYHBIE
VIJIUCTBIE W TJIMHUCTBIC CIAHLBI, aPTAUIMTHL. B mpornecce nepeMemeHus mopoasl Ha
JHEBHYIO TMOBEPXHOCTh TOJ BIMSHUEM PA3IUYHbIX (DAKTOPOB aAKTUBH3HPYHOTCS
(u3nYeCKOe BBIBETPUBAHUE, OKHUCIECHHWE, PACTBOPEHHWE, THAPOSW3, THApaTalus,
NpOUCXOAUT ropeHue u nbiieHue otBaioB (Koema, 1973; baknanos, 1984,
Makcumorny, ['opOynoBa, 1991; 3y6oma, 2000; 3pepkoBckuii, Tynwmka, 2001;
3BepkoBckuid, ['punan, Tynuka, 2006; Anapoxanos, 2010).

Tak, OkuUCIICHME  JUCYNBQUAOB  KEjle3a MNpPd  AKTUBHOM  YYacCTHH

MUKPOOPraHU3MOB  MPOMCXOJUT O0OpA30BAHUIO CEPHOM  KHUCIOTHI, pa3pyllCHUE
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KPUCTATMYECKOM PEINOTKM MUHEPATIOB, YTO MPUBOAUT K THAPOJIM3Y CYIb(ATOB KENe3a
U amoMuHus. [Ipy HE3HAUMTENIBHOM COACP)KAHWM B TOPOAC UICTOYHO3EMEIBHBIX
METAJIJIOB Pa3BMBACTCA BBICOKAs OOMEHHAs M akTUBHAs KuciaoTHocTh (pH 3-2),
pa3pylIacTcs KPUCTANTMYECKAS PELICTKA ATFOMOCHIMKATOB, BO3PACTAOT MOIBAYKHBIC U
TOKCUYHBIE JJIsl PACTCHUH KOHLICHTPALMM QTFOMHHHS, JKEJIe3a, MapraHua u APYyrux
anemenToB (Capuu, 1969; 3aiiues, 1970; Anepuxun, Jlynxkun, MuxaiinoBa, YCKOB
1986; banbkoBckasi, MakcumoBudy, 1989; Maxonuna, 2003). Uccnenoanusimu H.E.
Omnanacenko, M.B. Kocrenko, B.B. Kopskenerckoro (2000 — 2003), ycTaHOBJIEHO, YTO
TS CYJIb(PUAHBIX MTOPOA MPUCYIIU P OTPHLIATEIBHBIX XUMHYECKUX CBOWCTB, (PU3UKO-
XUMHYECKAX CBOWMCTB (BBICOKAs KOHLEHTPALMUS JETKOPACTBOPHUMBIX TOKCUYHBIX COJICH,
COJIOHLICBATOCTh, HH3Kasg TMOIMJIOTHTEIbHAS CHOCOOHOCTh, HU3KOE COACPKAHUE
AKCTParupyeMoro yriepoaa, OPraHndeckoro BEIMIECTBA U a30Ta), (PU3MUYECKUX U BOJHO-
(pU3nYECKUX CBOMCTB (BOJOMPOHUIIAEMOCTb, OOCTHEHHOCTh MJIOM OECCTPYKTYPHOCTb,
BBICOKAs TUIOTHOCTH ciiokeHus ) (KopskeHepckuii, MyxuHa, O0osioHCKH#, OnaHaceHKo,
Xanemenauk 2001; Kocrenko, 2001; Kocrenko, Onanacenko, 2002; KocCTeHKO,
Onanacenko, 2005; Kocrenko, Onmanacenko, baduu, Kaiinanosuu, 2006).

AHanu3 Hay4YHOH JHUTEpPaTypbl MO CEPOCOACPKAIMM OTBajaM IMOKa3al, 4TO WX
CBOMCTBA, PEKUMBI W DKOJOTMYECKHUE (PYHKIMH WMEKOT YETKO BBIPAKCHHYIO
PETMOHANIBHYI0 M MHIMBUIYAJIBHYIO CENU(UKY, U B OTACIBHBIX PETMOHAX OCTAKOTCS
MAJIOM3YYCHHBIMU. B  4YacTHOCTH, HEIOCTAaTOYHO M3YYEHbl TOCTTEXHOTCHHBIE
BO3/ICICTBHS HA MOKA3aTEIN IOA0POANS SMOPHO3EMOB U HA IPEBECHO-KYCTAPHUKOBBIE
pactenus B Bo3pacte 10 u Oonee net. He M3ydeHbl TMHAMHUKA KUCIOTHOTO KOMILIEKCA,
Tpancpopmanmss AucCyibPuaoB B CyJdb(darbl, OCTPYKTYpUMBAHWE, COJACPKAHUE
AKCTParupyeMoro OPraHMYECKOro BEIIECTBA, a30Ta, (ocdopa, kanvs W BIark B
MOJIOJIBIX TMOYBaxX NOHMKEHWH. He nana oneHka NPUrOgHOCTH 3MOPHO3EMOB MOJ
Pa3IAYHBIC BUJBI JEPEBBEB U KYCTAPHUKOB M HE YCTAHOBJIEHBI JUIsl HUX TOMYCTUMBIC
KPUTEPUM  OCHOBHBIX 3MaUUYECKUX TOKa3arenei. OTO  CBHIAETENBCTBYET 00
AKTyaJbHOCTH U HEOOXOAMMOCTH NMPOBEACHUS JATBHEHITNX UCCIICTOBAHMIA.

Crenenn pPa3paboOTAHHOCTH. Boccranosnenuto IKOCHCTEM Ha

cyabduacoaep)kalmx OTBaaxX yAeneHo Oonbinoe BHUMaHue (CaBuu, 1969; 3aiiies,
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1970, Anepuxun, Hynkun, 1986, banbkoBckas, H.I'. Makcumosuu, 1989; ['U.
Maxonnna, 2003, Koctenko, Omanacenko, 2005). B cymectByrommx padorax
MOKA3aHO, YTO CYKIIECCUS PACTUTEIBHONO TMOKPOBA, CBOKMCTBA, PEXKUMBI U
AKOJIOTUYECKUE (PYHKIUU SMOPUO3EMOB UMEIOT YETKO BHIPAKEHHYI) PETHOHAIBHYIO U
WUHJMBUTYAJTBHYIO CIEHU(PUKY U B OTICIBHBIX PETMOHAX OCTAFOTCS MAJIOU3yYCHHBIMH.

Henn u 3apa4n

Ieas: BbissBUTE O0COOCHHOCTM ABTOTEHHOM CYKIECCMM M NEPBUYHOIO
MOYBOOOPA30BaHUST Ha CyIb(UICOACPKAINIMX I[MAXTHBIX OTBajax Mjis pa3padOTKH
MPUEMOB ONTUMH3AIUN STUX MPOIIECCOB.

3agavu ucc/ieI0BAHNS:

1. M3yunTh JaUHAMUKY BHJIOBOIO COCTaBa PACTUTEIBHBIX COOOHIECTB Ha
CyAb(PHUIHBIX  MOPOJHBIX  OTBAlax W  YCTAHOBUTh WX  CHCTEMATHYECKYIO,
reorpamyeckyto u OMOMOP(OIOrHYECKYIO CTPYKTYPY.

2. YCcTaHOBUTH CTaAMNHOCTh u WHTEHCUBHOCTH MPOIIECCOB
CaMOPEKYJIbTUBAIIMKA B COOTBETCTBHM C PA3BUBAOIIUMHUCS MPOIECCAMU BHIBETPUBAHUS
¥ TOYBOOOPA30BaHUS B TOHWKECHUSIX HA CYJIbPUAHBIX OTBAJIAX.

3. Hzyuuth puznyeckue, BOAHO-PU3NIECKUE, XUMHUUECCKUE CBOMCTBA, BOIHBIH
PEKHUM SMOPHO3EMOB, a TAKXKE COACPKAHUE HJIEMEHTOB MUHEPAIBHOTO MUTAHUS B HUX
Ha TPEHJIC aBTOIC€HHOM CYKIIECCHH.

4, YcraHoBuTh  3aaUUECKHE  KPUTEPUM  NPUTOAHOCTH  TEXHOTCHHBIX
cyOCTpaToB MJisi JPEBECHO-KYCTAPHUKOBBIX PACTCHHA M HA OCHOBE KOMILJIEKCHOTO
U3y4YEHUsT OCOOCHHOCTEH Pa3BUTHSI ATUX PACTEHU (KM3HEHHOCTh, PacHpOCTPAHCHUE
KOPHEBON CUCTEMBI) BBISIBUTH HAMOOJEE YCTOWUYMBBHIE BUJBI JJIsi UCHOJIB30BAHUS TMPU
CO37IaHUM UCKYCCTBEHHBIX (PUTOLIEHO30B.

Hayunass HoBu3HAa. Ha OCHOBE KOMIUIEKCHBIX WCCIEAOBAHUI CHCTEMBI
«cynbhuaconepxaimii cyocrpar — penbed — 3MOpruo3emMbl, 31apoTon — KIMMATON —
PaCTUTEIIBHOCTE» BBISIBJICHBI OCOOECHHOCTH aBTOTME€HHOM CYKIIECCHM, YCTaAHOBJICHBI
CBOICTBA M MOKA3aTENM TUIOJOPOAMS SMOPHUO3EMOB M TEXHOTEHHBIX CyOCTpaToB, AaHa

OLICHKA UX IMPUTIOAHOCTH IJIA (1)I/ITOMGJ'II/IOpaI_[I/II/I.
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Teopernyeckasi M NPAKTHYECKAsI 3HAYMUMOCTH PabOThI

Teopernueckasi 3HAYUMOCTB: YCTAaHOBJIEHA JWHAMHKA BHUIOBOTO COCTaBa
(PUTOLICHO30B, CUCTEMAaTHYeCKasi CTPYKTYpa, CTPYKTypa KOPHEBOM CUCTEMBI pACTEHUH B
X0JI€ Pa3BUTHS MOJIOI0M MOYBHI HA CYJIb(PHUACOAEPKAIUX OTBAJIaX.

JlokazaHo, 4to »aaguyeckue (HAKTOpPHl SBISIOTCS JIMMUTUPYIOIIMMU IS
Pa3BUTHSI PACTUTEBHBIX COOOIIECTB HA OTBAJIE.

IpakTnueckas 3HAYHMOCTD: Pazpabotansi MaJI03aTpaTHbIe
penbegodopmupyrommii. W PUUKO-XUMUYECKUA  CIOCOOBI  PEKYJIBTHBALUA
(PUTOTOKCHYHBIX, CEPYCOACPKAIIMX MOPOJ AXTHBIX OTBAIOB. [lo100paH acCOpTUMEHT
MEPCIICKTUBHBIX JAPEBECHO-KYCTAPHUKOBBIX PACTCHUHN JUIsl CO3JaHUST MCKYCCTBEHHBIX
(hUTOLICHO30B HA CYJIb(IUICOACPKAIIMX OTBAIAX.

HayuHble wuccienoBaHus JieriM B OCHOBY pa3pabOTKH JBYX IPOCKTOB IO
TOPHOTEXHUYECKOH M OMOJOTMYECKON PEKYJIBTUBALMU CYIb(UIHBIX TOPHBIX MOPO/T
oTBaJioB Ha maxte «CrenHasy, Oanku «be3piMaHHasgy u maxte «lOo0uneitnas» [TAO
«ATOK «IlaBnorpagyroney (I1punoxenune B).

MeTtoaosiorusi ¥ METOAbI HCCAeA0BaHUSA. METOAOJNIOrMYECKON OCHOBOM
JIMCCEPTALMOHHOTO MCCIICIOBAHUS MOCTY>KUIM TPYIbl 3aPYOSKHBIX U OTE€YECTBEHHBIX
YUEHBIX B C()e€pe BOCCTAHOBJICHUS TEXHOTCHHO HAPYIICHHBIX B PE3YJIBTATE YIIIEA00BIUN
OMOreoIeHO30B 151 WU3YUYCHHS Pa3JIAYHBIX cnoco0oB PEKYIBTUBALIANA
cyabuaconaepkanmx  OTBajOB. [IpM  BBIMOJHEHWM  pabOThI  HCIOJIb30BaHbI
HEOOXOJUMBIC CTaHJAAPTU3UPOBAHHBIE METOJbI M3YYEHUS ABTOICHHOW CYKIECCUU,
METOJIbl UCCIEOBAHUS SMOPUO3EMOB U CYJIb()MIHON TOPHOM MOPOJBI, a TAKKE METOIbI
MaTEMATUYECKONA CTATUCTUKH.

IHo/10’keHHus1, BLIHOCUMBIC HA 3ALIUTY:

BbISBIICHO, 4TO HA BEpIIMHAX CYJb(PHUACOAEPKAIIUX IAXTHBIX OTBAJIOB 34 CUET
UX ONTUMHU3AIUU (PopMUPyETCs OyrpucTO-3anaAuHHbIA Me3openbed), Onaroaaps 4emy B
MOHWKECHUSAX MEXAY OyrpaMu 3a CYET JOMOJHUTEILHOTO IMOBEPXHOCTHOIO CTOKA
aTMOC(EPHBIX OCaJKOB W CHOCA TOHKOAMCHEPCHBIX YaCTUI[ UIAXTHOH MOPOJbI

HHTCHCUBHO IPOTCKAIOT IIPOLCCChI BLIBCTPHUBAHKA, OKHUCICHMSA, BbIIIC/IAYMBAHWAA,
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PACCOJIOHIIEBAHUST M MOYBOOOpa3oBaHus, 4ro 3a 10—12 jeT NMpUBOAMUT K PA3BHTHIO
NUOHEPHBIX (PUTOLEHO30B U (POPMUPOBAHMIO B 3aMaMHAX MOJIOIBIX MOYB.

BunoBoii cocras, CTaaMHHOCTH U MHTEHCUBHOCTb NPOTPECCUBHON CYKLECCUU
CBA3aHBl C PAa3BMBAIOIIMMMCS BO BPEMEHHM IMPOLECCAMU  BBIBETPUBAHUS W
NOYBOOOPA30BAHMS, & TAKXKE C MJIOJOPOAUEM MOJIOIOH MOYBBI

Ha 1maxTtHeIX OTBaJax TMPOTEKAECT ABTOTCHHAs CYKLECCUs MO  TUIY
ONMaronpHUsITCTBOBAHWS HA MUOHEPHON CTaguu A0 MOMEHTa (POPMHUpPOBAHHS APEBECHO-
KyCTaPHUKOBBIX pacTeHUH. Janee CyKueccus MPOTEKAET MO TUIY TOJIEPAHTHOCTH.

CreneHb J0CTOBEPHOCTH Pe3yJabTATOB MCCICIOBAHUS TMOATBEP)KICHA YETKON
NMOCTAHOBKOM 1eM M 334a4, TUIATEIIbHBIM IUIAHUPOBAHMEM  DKCIEPUMEHTA,
UCIIOJIb30BAHMEM TMOAXOMAIMIMX LENsIM M 3aJa4aM  METOAOB M NPUMEHEHUEM
CTAaTHCTUYECKONH 00paboOTKH.

AnpolOanust pe3yJbTatoB. OCHOBHBIE PE3YJIBTATHI UCCIEAOBAHUI JOJIOKEHBI HA
KOH(EPEHIMSIX MOJOABIX yueHbiXx B Hukmrckom Ootanmueckom cany HBC-HHI]
(2011 rr.); Ha MeXAyHapOAHbIX KOH(pepeHIMsX: «PekynbTHBalis  CKIaJIHUAX
TEXHOEKOCUCTEM B  HOBOMY THUCAYOMITTI: HOOcepHMH acnekT» (YKpaiHa,
M. JIHimponeTpoBebK, 29 — 30 tpaBHs 2012 p.); «BiIHOBICHHS MOPYLUICHAX MPUPOIHUAX
exocuctem» (Ykpaina, M. Jlonenpk, 12 — 15 tpaBus 2014 p.), CTyI€HTOB, ACIIAPAHTOB U
MOJIOABIX yueHbIX «JlomoHocoB 2015» (Poccus, Mockea, MI'Y, 13 — 17 anpens 2015
I.), Ha HAyYHO-MPAKTUYECKON KOH(pEPEHIUN « IKOOMOJOTHYECKUE MPOOJIEMbl A30BO-
YepHOMOPCKOTO PErMOHA M KOMIUIEKCHOE YIPABICHUE OWMOJIOTMYECKUMHU PECYPCaMmd)
(Snra — CeBactonosb, 28-30 cenTsa0ps 2015 r.); Ha HAyYHBIX YTEHUSAX «COBPEMEHHBIC
3HEPro- M pecypcocOeperarome, 3K0JI0TMYECKUE YCTOMUMBBIE TEXHOIOTUN U CHCTEMBI
CENBCKOXO3SMCTBEHHOTO ITPOU3BOICTBAY, MOCBAILLEHHBIX  TNAMSATH YJIcHa-
koppecnonaeata PACXH nu HAHKP, akanemuka MADIT u PABH fkoBa BacunseBuua
BoukapeBa 18 nexabps 2015 roma (Ps3amb, 2015 r1.); Ha Bcepoccuiickoit ¢
MEXIYHAPOAHBIM ~ YYaCTUEM HAY4YHOH KOH(EpeHIMH «AKTyallbHble OPOOJIEMBI
YCTOWYMBOTO pa3BUTHSA ArpO3KOCUCTEM (MOYBEHHBIE, 3KOJIOTUYECKHUE,
OMOLEHOTUYECKUE ACMEKTHI)», MOCBAMICHHON O0-TETHIO JTa0OpaTOpUu arpo3KOJIOTHH

Hukwurckoro 6orannueckoro cana (Snrta, 7 — 11 oktsiops 2019 r.).
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IyOnaukanuun: [lo Teme auccepTanoHHOM padoThl 0NyONMKOBAHO 24 neYaTHbIE
padoThl, U3 HUX B )KypHAJIaX, pPEKOMEHI0BaHHBIX BAK — 7.

JImunblii BKJIAA aBTOpa. B auccepranmio BOLIM MAaTE€PUANIbI, TOJYYEHHBIC
JIMYHO aBTOPOM B PE3YJIbTATE MOJIEBBIX U JA0OPATOPHO-AHAIMTUYECCHX UCCIICTOBAHUH B
2010 — 2012 rr. ABTOp BBINOJHWI BECh OOBEM HWCCIECIOBAHWI, MPOBENT aHAIN3
NOJYYEHHBIX  JAHHBIX, C(QOPMYJIHMPOBI  OCHOBHBIE MOJIOKEHHSI  JUCCEPTALMH,
COCTABJISIFOLIME €€ HOBU3HY U MPAKTUYECKYIO 3HAYMMOCTb.

Crpykrypa paborsl: Jluccepranms usnokeHa Ha 209 cTtpaHunax, COCTOUT W3
BBEJCHHUS, 6 IJ1aB, 3aKIFOUYEHHUS, BBIBOAOB, CIMCKA JMTEPATYPHI, BKIOUYAROIETO 455
MCTOYHMKOB, U3 HUX 111 Ha MHOCTPAHHBIX A3BIKAX, U MPUIIOKEHHNA, U3TI0’KEHHBIX HA 12

cTpanunax. Pabora Bkrouaet B ceOst 32 Tabmuupl U 18 pUCYHKOB.
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PA3JEJI 1 PACIPOCTPAHEHHME, KIACCUO®UKAIINA 1 CBOMCTBA
CYJIb®UTHON T'OPHOI MOPOIBI (OB30P JIUTEPATYPHI)

1.1 Cykuneccun Ha TEXHOT€HHBIX Cy0OCTpaTax H NepBUYHOE MOYBO00OPA30OBAHUE

[ToHATHE O CYKLECCHUSIX — OJHO M3 OCHOBHBIX B COBPEMEHHOM 3KOJIOTMH, B HEM
OPETOMJIISIOTCS BCE ACHEKTHI M3y4eHHs cooOuiectB. [lox cykueccueid MOHMMAETCs
YIOPSAOYCHHBI W HANpPaBJICHHBIA MPOLECC M3MEHEHUs cooOUIecTBa B PE3YJbTATE
B3aMMOJICHCTBHSI €r0 KUBBIX KOMIIOHEHTOB MEKIY COOOM M OKpY’KaroIIEH (PrU3ndyecKoi
cpenoil. Cykueccuss BbIpaKacTCs BO BPEMEHM B NPEOOpPAa30BaHMM KaK Camoro
cooOlIECTBA, TaK W BHEHIHEH cpeabl. Beck kuMBOM MOKPOB 3eMiM, €CIIA  €ro
paccMarpuBaTh Ha OMOTEOLICHOTHMYECKOM (3KOCHCTEMHOM) YPOBHE, MOABEPKEH
HEIMPEPBIBHBIM 3aKOHOMEPHBIM M3MEHEHUSAM, TEKYUYECTH TaK K€, KaK U IPOLIECCHl HA
Tr00BIX YPOBHSX ku3HH (UepHoBa, 1977). I1o muenuto P. Mapraneda, npeacraBienne
O CYKIIECCHM B DKOJIOTHH JOJDKHO 3aHMMATh TAKOE YKE MECTO, KaK MPEACTABICHUE 00
3BOTIOIMU B 001el Onosorun (Margalef, 1968).

Hzyuenune cykileccuii 3apoiuiioch B KOHIE mo3anpoinioro Beka (Warming, 1896;
Cowles, 1901) B Henpax (PUTOCOLMOJIOTUMA — HAYKW, KOTOpass B HauOoJiee HarJisiIHON
(opME CTAIKMBAETCS C M3MCHEHUSIMU JKMBBIMA OPraHU3MAMH CBOCTO OKPY>KEHUS
(cozmanue Qutocpennt). IlepBrie ke mard B M3yYEHUM CMEH COOOIIECTB Jald TaK
MHOTO HOBOTO, 4YTO MPHUBEIM K CO3MAHMIO0 YPE3BbIYAWHO OPUTMHAIBHOW TEOpUHU
®. Knementca (Clements, 1904, 1916, 1936), aHamoru3upoBaBLICH pa3BUTHE
COOOIIECTB M OHTOIEHE3 OPraHM3Ma C KOHUEMIMEH CEpPUHHBIX MU MOHOKIMMAaKCOBOW
craauii. @. KneMeHTC MOCTYAMPOBAT HE TOJIBKO «OHTOTEHE3», HO W «(UIOTCHE3)
pPACTUTENBHOTO  MOKpoBa  3eMiiM  (ITPOMCXOKACHHE  «MAHKIIMMAKCOB»  OT
«J0KJIMMAKCOB»). HecMoTps Ha MHOTOYHCIEHHBIE HEOOCTAaTKH, IOABEPIIINAECS
NOCTEAYIOEMY MHOTOJIETHEMY OOCYXKIEHUIO B Pa3HbIX IeOOOTAHWYECKMX LIKOJIAX,
koHuenus @. Kinemenrca octaBuiia OOJIbIION ciiell B pa3paboTKE TEOPUM CYKLECCHH.

[To muenuto B.JI. AnekcaHapoBoid, yHUBEPCANIbHAS KIacCH(UKAIMSI TAKCOHOMUYECKHUX
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CIVHML], PACTUTEJIBHOIO TMOKPOBA, CO3JAHHAS 3THUM VYEHBIM, 0 CHX IOP OCTAeTCs
€MHCTBECHHOM, YYWTBHIBAIOUICH TWHAMUKY PpacTUTENbHOCTH (AJiekcaHapoBa, 1969,
Mupkun, 1984).

OnHa M3 OCHOBHBIX OCOOCHHOCTEH CYKLECCHl — MOCTEMECHHOE 3aMEJICHHE
TEMIIOB CMEHBI LIEHO30B, B PE3YJbTATE YEro NOCICAOBATENBHBIA PAI MX PAHO WIU
NO3HO 3aBEPLIACTCS OTHOCUTEIBHO YCTOWYMBBIM COOOIECTBOM. Beck psin cooO1IecTB,
OT TMHOHEPHOTO, HEYCTOMYMBOTO, A0 OTHOCHUTEJIBHO CTAa0WJIBHOTO, ObLI Ha3BaH
®. KnnemeHTCOM cepueit, uim cepoil. OTCroa OTAEIBHBIE 3TANbl PA3BUTUS CYKLIECCUI —
CepUaIbHBIE CTAIMU. DTa TEPMUHOJIOTUS UCTIOJB3YETCS U B HACTOSIIEE BpeMs. [loHsTHE
3AKJIFOUYMATENBHON  CTAaOWJIBHON  CTaguM, WIM KJIMMAakKca, 3aT€éM  MHOTOKPaTHO
nepecMarpuBaiack (UYepHosa, 1977).

HccnenoBanueM 0OCOOEHHOCTEH PACTHTENBHBIX CYKLIECCHMI HA Pa3iMYHbIX
cyOcTpaTax U moyBax 3aHMMaUCh MHorue ucciaenoparenu (I[Tavockuii, 1891; EneHkun,
1921; Pamencknid, 1924, 1938, 1952; Cykaues, 1942, 1950, 1954, 1964; Anexun, 1928;
JlaBpenko, 1940; Spowenko, 1961 u ap.). [logpoOHbIi aHaM3 pa3BUTUS B3IJISI0B U
ucH B M3YYCHHH CyKueccuil reodotannkamu nad B.Jl. Anexcanaposoii (1964, 1969).

Bxnang reoOOTaHMKOB B M3YUYCHHME CYKIIECCHI 3aKIIO4aeTCsl B CO3JaHHH
MHOTOYHCIICHHOH TEPMHMHOJIOTHM M Pa3HOOOpa3HBIX KJIACCU(MKALMNA KaK OTACIbHBIX
ATaNoOB CYKIECCHH, TaK W CAMHUX CYKLIECCHOHHBIX PSAJOB PACTUTENBHBIX COOOIIECTB.
OnHOll W3 TIaBHBIX OCOOEHHOCTEH BCEX PpaHHUX KIACCHPUKALMN SBISETCA HX
OTUCATENBHBIIA XapaKTep, OCHOBAHHBIA HAa BHEIIHWUX MPHU3HAKAX: MO JJUTEIIBHOCTH U
MacITA0HOCTH (KPAaTKOBPEMEHHBIE, [UITEIBHBIC, BEKOBBIE CMEHBI), M0 U3HAYAIbHBIM
CBOWMCTBAM MECTOOOMTAHWMH (NMEPBUYHBIE W  BTOPUYHBIE CYKLOECCMM W HX
NOJpa3Ac/iCHUs), MO S>KA3HEHHBIM (OpMaM PACTEHUH Ha 3aKIHOUYMTEIBHBIX WA
WHULMAIBHBIX CTAaUsX, MO HAMPABICHHOCTH (TPOTPECCUBHBIC WM PETPECCHOHHBIE
cMmenbl). Cpean OOTaHWKOB IMMPOKO pacnpocTtpaHeHa kinaccugukarus B.H. Cykadepa
(1950, 1954), B KOTOpPOH CYKLIECCHMM PACTHTEIBHOCTH CHCTEMATU3UPYIOTCS TIO
OPUYMHAM WX  HA3bIBAIOIIKAM. ABTOICHHBIE  (CHHITCHETHYECKHE, OHAOTCHHBIE,
(UIOLEHOTEHETUYECKUE) W OK30INEHHBIE  (TOJIOTEHETMYECKHE M JIOKAJIbHBIC

KaTacTPO(PUUECKUE) CYKIIECCUH.



13

C TOYKM 3peHUs KOHLENIMHU MPOCTPAHCTBEHHOTO-IUIAHUPOBAHUS, TO €CTh
npeacTapicHuss 00  ONTUMAIbHOW  3KOJOro-OMOJIOTMYECKOM, JCTETUUECKOM U
COLMAJILHOW ~ CTPYKTYpPE TMPOCTPAHCTBA, a TaKXKE HapsAy C HCHOJb30BAHUEM
NOYBOCMECEH B KayecTBEe «MmaTepuasiay JaHamadTHOro oO0ycTpoiCcTBa pacTeHMUs
SBJIIFOTCS  CAMBIM ~ B&)KHBIM  DJIEMEHTOM yxojga 3a JjanamadrTom ([lmyraraps,
Kopkenepckmii, 2015).

[Tonbop pacTeHuid, MPUTOAHBIX U ONTHUMHU3ALMU YKOCUCTEM M JIAHAIIAPTHOTO
CTPOUTENIBCTBA, OMPEACIAETCS PAAOM KPUTEPUEB, PEIIAIOUINNA U3 KOTOPBIX — KPUTEPHiA
COOTBETCTBUSI ~ MECTONMPOM3PACTAHUIO.  YCJIOBUS ~ MPOU3PACTaHUS  PACTCHMIA
npeacTaBiasieT CcoOOd  COBOKYMHOCTH  (D)aKTOPOB — CPEAbL:  TUAPOTEPMHUUECKHUX,
saapuUeCKUX, THAPOJOTHUECKUAX U JPYTHX.

B npupoaHbix YyCIOBHSX MecCTa OOUTaHMs OOYCIABIMBAIOT OMNPEACTICHHYIO
KOMOMHAIMIO (COBOKYMHOCTb, accamOJICl0) PACTCHH, COOTBETCTBYIOUIYIO THITY
pacTUTENbHOCTH. B psne ciydaeB, TpU KOTOPBIX BO3HUKAECT HEOOXOAUMOCTH
OCYILLIECTBIIEHUS PAObOT MO JaHAAPTHOMY CTPOUTENLCTBY, TPUXOAUTCI UMETh AEI0 HE
C ECTECTBEHHbIMM MECTOOOUTAHMSIMHM, a C CYLIIECTBEHHO W3MEHUBIIUMHU CBOIO
CTPYKTYpPy B pE3yJbTaTe MACATEIILHOCTU 4YEJIOBEKA, T.€. TEXHOTeHHbIMU. K Takum
CTPYKTypaM OTHOCATCS BCE OTB&JIbl TOPHBIX BBHIPAOOTOK M  DJEMEHTHl X
conpoBoxaaromme (Jmurposa, 2019).

B cBs3u ¢ 100bIYeH YIS U APYTHX MOJIE3HBIX UCKOMAEMbIX YUEHBIMU YACAETCS
BCE OOJIbILIE U3YUEHUIO PEreHepallud TEXHOTEHHBIX JaHAAPTOB U (HOPMUPOBAHUIO B
uX npejaenax OMOLUEHO30B. BaXHEHIIMM acleKTOM 3TO# MPOOIeMbl SBISETCS U3YUCHUE
MPOLIECCOB MOYBOOOPA30BAHMST M CUHIECHETHMUYECKMX CYKIECCUN PACTUTENBHOCTU Ha
TOPHBIX MOPOJAX MPOLUIBIX TE€O0JIOTMYECKUX OIMOX, BBIHECEHHBIX HA IHEBHYIO
MOBEPXHOCTb.

HHTepec k mpomeccaM NOYBOOOpA30BaHMs B TEXHOTEHHBIX JaHAmadrax c
KQXIbIM TOJOM BO3pacTacT, MO0 MHOTMMHU WCCIEAOBATENSIMU BBISBJICHBI KpaifHe
UHTEPECHBIE B TCOPETUUECKOM M BAKHBIE B MPUKJIATHOM OTHOLICHUHU (PAKThI OBICTPOTO
(GopMHUpOBaHUS B PATUYHBIX JKOJOTMUYECKHUX HUINAX TEXHOTEHHBIX JaHAma(ToB

MOJIOJBIX TIOYB B HWTOTE pEereHepanuu OWOLIEHO30B. OTHMH (pakTamu eIe pas
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MOATBEPKIAIOTCS UJICH O JOMUHHUPYIOLIEH TOYBOOOPA3YIOIICH POJIH )KUBOTO BEIICCTRA,
KoTopeie pazpuBaiich B.W. Bepnaackum (1926), B.P. Bumesamcom (1949), wu
B.b. [TonbiHOBEIM  (1956). BBICTPBIi pPUTM TakUX MPOLECCOB B TEXHOTCHHBIX
JanAmadgTax, Mo MHEHUIO YUYEHBIX 3a4aCTYIO MOJBEPracTCsl COMHEHUSIM M3-3a TOTO, YTO
BBIXOJIUT 34 PaMKH MPUBBIYHBIX MNpeacTaBicHuil. COMHEHUS BbI3BaHBI TE€M, 4TO B
DKOCUCTEMAX C HEHAPYIICHHM CJIOKCHHEM CIMOCOOHOCTh MUKPOOPraHW3MOB U
PacCTUTENIbHBIX COOOMIECTB K CaMOBOCCTAHOBJICHHIO W PaCUIMPEHHMIO apeana He
MNPOSIBJISIETCS TaK CWJIBHO, KaK 3TO CJIy4aceTCs MPU 3HAYMTEIIBHBIX HApPYLIECHUSIX
nanamadgroB.  OTKpbITEIE  pa3pabOTKA  MOJE3HBIX  HMCKOMACMBIX, CYHMIECTBEHHO
U3MEHSIOIME OONMK MPUPOAHBIX JaHAMA(PTOB, MOTyT CAY>KHTh B JAHHOM CJy4ae
NPUMEPOM KaTaCTPOPHUUECKOr0 U3MEHECHUsI OOJMKa 3€MJIM, TPU KOTOPOM TEHACHIIMS
OMOILICHO30B K CaMOBOCHPOM3BOJCTBY MNposiBAseTcs O4YeHb penko (Erepenckad,
VYraposa, 1979).

B TtexHoreHHnix maHmmadTax, OKPYKCHHBIX MPUPOJHBIMU W KYJbTYPHBIMH
BBICOKOTPOYKTUBHBIMHU OMOreolEeHO3aMH, BOCCTAHOBJICHME  YHUYTO>KEHHBIX
MPOMBIIICHHOCTBIO OMOTEOIIEHO30B (B TOM YMCJIE U MOYB) MOXKET MPOUCXOAUTH €IIE
oonee ObicTppiMM TemMnamu. OO0 3TOM CBHIETEILCTBYIOT MaTepuaibl psjla aBTOPOB
(Schulze, Rozania, 1969; Bepnep, 1973; Taratumsunu, 1976, Maxonuna 1974,
Tpopumos, @arkynun, 1977).

OTUM  BOOPOCaM TOCBAIICHO OONBIIOE YWCIO MyOnuKauuid, B KOTOPBIX
paccMaTpUBAIOTCS MPOLECCH MOYBOOOPA30BAaHUS M CaMO3apacTaHUsl B Pa3IMUYHBIX
MPUPOJHBIX 30HAX Ha CIA00KHUCIIBIX, HEUTPANBHBIX U C1a00MIETOYHBIX PHIXJIBIX TOPHBIX
NopoJiax ¢ OTHOCUTENBHO OJaronpUsTHbIMHU (PU3HMUECKUMHU, XUMUYECKUMHU U (PU3UKO-
XUMUYECKUMH CBOWCTBAMM JijIsl Mpou3pacTaHus pactutenbHocT (bekapeBuy u ap.,
1971; bounaps, 1971; bounaps, Jlonatko, 1973; Tpodumon, 1974; Macrok, 1968, 1984,
Motopuna, 1970; Yubpuk, 2002; UubOpuk, barypun, 2003; KypaueB u ap., 2002;
AnapoxanoB u ap., 2004, 2009; Jluceukwmii, ['oneycoB, Kyxapyk, Uenenes, 2005;
Kocrenko, Omanacenko, 2005; Cepenuna u ap., 2006, Hoeunkwii, 2016; Bauer, 1970;
Diekjobst, Ant, 1972; Peucker, 1970; Johnson, Skousen, 1994, 1996).
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3apacTaHue KapbepoB MO J00bIYE YIJIsl W JAPYTHX TMOJE3HBIX HCKOMACMBbIX
OPOMCXOAWT MO  TUMY TNEPBAYHOM  ABTOTCHHOM  CYKLECCHU.  TEPPUTOPHS
XapaKTEPU3YETCsl MOJIHBIM OTCYTCTBUEM MUTATEIBHBIX BEIMICCTB M MOCEICHHUMA YKUBBIX
OPraHM3MOB,  3/I€Cb  NOCTYMAaT€IbHO  MPOUCXOIAT  3aCEJICHWE, HauuHas ¢
MUKPOOPraHU3MOB, a TaKXKE MXOB W JIMIIAHHUKOB, NHOHEPHBIX PaCTCHUIA,
(opMUPOBAHME MOJIOAOH MOYBBI, CMEHA BOJHOIO PEKMMA M MUKPOKJIMMATA JAHHOW
TEPpUTOpUM. BTopuuyHas CykOoeccuss B OTJIMYME OT TIEPBHYHOM, SIBJISFOTCS
BOCCTAHOBUTEJIbHBIMH CMEHAMH HApPYIICHHBIX COOOWIECTB. BBHITYET MHEHHE, YTO
HEKOPPEKTHO CPABHUBATH BBIBOJIbI, MOJIYYEHHBIE B XOJE HCCIIECIOBAHUS BTOPHUYHBIX
CYKIIECCHIA, KOTOPBIE TPOTEKAOT, HAa O0JIee MITOAOPOAHBIX U YCTOSBIIMXCS CyOcTparax,
¢ Oonee mo3agHUMM cTaausiMu nepBrUuHbIX cykueccnid (Old Fields..., 2007). Beigenstor
5 cranmii nepeuuHoii cykueccuu (Clements, 1928):1. TlosBiieHUE MyCTHIX, HE 3aHATHIX
JKU3HBIO y4acTKoB; 2. [loceneHre OpraHm3MOB M MOSIBJICHHUE WX JMACIOP HAa JAHHBIX
TeppuTopusix; 3. Pacnpoctpanenune ocoOeid, (OpMHUPOBAHHE COMKHYTOrO MOKpOBA; 4.
KoHkypeHms BHYTpH cPOPMUPOBABLIETOCS COOOIIECTBA, CMEHA MMOHEPHBIX BUJOB HA
BUJIbI, MapKUpYHOIME O0Jice TO3AHHE CYKIIECCHOHHBIE CTaavH; 5. YCHIEHHUE
3 (PUKATOPHONW POJIM PACTEHUH, 3HAYMTENBHOE BIMSHUE PACTUTEIBHOTO COOOLIECTBA
Ha cpelly ¥ U3MEHEHHE €€ MapaMeTPOB.

Ha pa3nuuHbIX 3KOTONAxX CyKIECCHs MPOTEKACT MO PA3TUYHBIM MYTSM, MOKET
OPUBOIUTE K (POPMHUPOBAHHMIO PA3IMYHBIX COOOIIECTB M MMETh PAa3HYH) CKOPOCTb.
Mopenu CyKIECCHHM, YYMTHIBAIOLIME BCKO I[MUPOTY 3TOr0 BONPOCA, HA3bIBAKOT
nonuBapranTHeiMU. O.M. Cymuna (2013) Belaenuna Ha oTBajlax 5 3TANOB CYKUECCHH
PaCTUTENIBHBIX COOOIIECTR:

1. HyneBoil 3tam cykuneccuu — 3TO TONBIA TPYHT (MOPOAA), TA€ OH MPEACTaBJICH
€AUHON MUHEpPAIBbHOW MaTpuleil. Havyano 3aceiieHus SABIAETCS CIEAYIOIMM 3TaroM
WIA CTApTOBBIM 3Tall, OH XapaKTEPU3YETCs HU3KHM YPOBHEM OOIIEr0 MPOCKTHBHOTO
nokpeiTust (OINll) m HamMuMeM PpeaKUX TPYNN NHOHEPHBIX OJHOJICTHUX BH/OB
pacTeHuil.

2. llepssiii 3Tam, Ha HEM cyOCTpaT MO CPABHECHUIO C HYJEBBIM 3TANOM €me cinado

HN3MCHCH, BCIICACTBUC Pa3JIMYHBIX aOMOTCHHBIX nponcCcCOB HAYMHACTCA PpPa3AaC/ICHUC
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Pa3IMUYHBIX HKOTOMOB, 4YTO MPHUBOJUT K PACXOKACHUIO TMyTeH BOCCTAHOBJICHMS
PaCTUTETBLHOCTH.

3. Cykueccun OIIIl Ha mnepBoM 3Tane pa3BuTa HE3HAYMTENBHO (5—10%),
CYIIECTBEHHOIO BO3JCHCTBUS Ha CyOCTpaT pacTEHMsIMM Ha 3TOH CTaauu euie He
Oka3biBaeTcs. B o0mieM BapuaHTE SIOBHAIBHBIE SKOTOMBI, XOPOIIO JPEHUPOBAHHBIE,
CYXHE, 3/IEChb BBIPOKEHBI 3PO3MOHHBIE TMPOLECCHl W BHILICTAYUBAHUE SJIEMEHTOB.
TpaHCOUTIOBUATIBHBIE IKOTOMBI CKJIOHOB XapPAKTEPU3YIOTCS PA3JIUYHBIM PEKUMOM
yBIQKHEHUS. Ha moI00OHBIX TEPPUTOPUSIX MIET MUTPALIHS SJIEMEHTOB, TAKXKEe BO3MOXKHA
sposusi. [lo cpaBHEHMIO C ANMIOBHAIBLHBIMU 3KOTOMAMH, 3[€Ch HEMHOIO BBILIE OOIIEE
MPOCKTUBHOE MOKPHITHE, MHOT/IA B KOPHEOOMTAEMOM CJIO€ PACTCHUI peakiusi CPebl
cyOcTpara OKa3bIBACTCS 3HAYUTENBHO HIKE. TPaHCANIOBUATIBHO-AKKYMYJISTUBHBIC
AKOTOMNBI MOAHOKUN CKJIOHOB CUMTAIOTCs 0ojiee OMaronpusTHBIMU JUIsl TPOU3pacTaHUs
pacTEeHU, 3TO POSABIACTCS B OONBIIIEM MTPOSKTUBHOM MOKPHITHH, TIOMUMO OJHOJIETHUX
U MHOTOJIETHMX JJIMHHO-KOPHEBHUIIHBIX TPaB 3KCIUICPCHTOBIOSBISIOTCS PACTCHUS C
pa3HooOpa3HbIMU KU3HCHHBIMU (popmamu. Ha maHHON cTaguu 0coOOro BO3ACUCTBUS
pacTeHMii Ha cyOcTpaT HE HAOMOMAcTCi. YMEPEHHOE W W30BITOYHOE YBIAKHEHUE
TOUYHO [JI8 aKKYMYJSTHUBHBIX OKOTOMOB, 37ECh CKJIQIbIBAIOTCS ONaronpusATHBIC
YCIIOBUSL JUIS Pa3BUTHs PACTUTEILHOCTA. Ha TakuWx ydacTKax TMOCENSIOTCS BHUIbI-
rurpoduter, OIIT pacTUTENLHOCTH YBEIMUMUBACTCS. ABTOPOM BTOPOIt 3Tam ObLT Ha3BaH
«3JIAKOBOM  WJIM  MEpeXojHOoM» cragueil. B Held mpeodinagaroT  MPOLECCHI
OMOJIOTMYECKOTO W XMMHUYECKOTO BBIBETPHBAHMS, B HEKOTOPBIX CIydasX HAUYMHACTCS
oOpazoBanue nojactuiku. [Ipeodnanarot Buabl cemeiicta Poaceae. Ha anmoBHanbHBIX
JKOTOMAax MPOJOKACTCS CMbIB MeNKuX (pakiuii rpyHTa. J[aHHBIE TEPPUTOPUHU
OTHOCATCS. K OJMrOTPO(MHBIM, TAEC 3HAYUTENBHO NpeoONagaroT 3J1aku, TAEe MpH
UHTCHCUBHOM WX CKOIUICHUSX HAYMHAETCS TymycooOpaszoBaHue. TpaHCHIIOBUAIbHBIC
DKOTOMBl ~ OTHOCATCS K  ME30TPO(PHBIM  MECTOOOMTAHUSIM, 3JIaKHU  3aHUMAIOT
FOCHOJCTBYIOIIEE MECTO, HAET M3MEHEHHUE TIPAHYJIOMETPUYECKOTO  COCTaRa,
YBEIMYMUBACTCS BUJOBOE paszHooOpaszue. (OOpa3oBaHUE OPraHUKUA OTHOCUTCA K
napuesijiaM  PacTUTENbHOCTA. B TPaHCALIIOBHAIbHO-aKKYMYJISITUBHBIX — 3KOTOMAX

IIPOUCXOONT HMHTCHCHUBHOC HaKOIIJICHHUEC MEJIKO3EMA, napajicjibHO C 3TUM
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HAKaIUIMBAIOTCA CEMsHA pacTeHui. bnaromaps 3TOMYy YBEIMYMBACTCS HA TaKHUX
TEPPUTOPHUAX OOIIEE MPOEKTUBHOE MOKPBITUE, KOTOpoe coctaBiseT oT 30 mo 50%.
KycrapHuKOBBIE pacTeHHs B TaxuX (PUTOLICHO3aX WIPAOT CYIIECTBEHHYIO POJIb, YUCIIO
3JIaKOB  BO3POCTAET, PACTUTENIBHBIA  TOKPOB  YCJIOXKHSET CBOK  CTPYKTYPY.
HakannuBaroTcs NMUTATENBHBIE BEIIECTBA, MOJA JCHCTBHEM PACTUTEIBHOCTH MEHSETCS
peakuust Cpeibl, MOTYT MEHATHCS BOJIHBIE PEKMMBI, CHETOHAKOIUICHHS WU CBETOBOTO
PEKMMA, HAYMHAETCS MEPBMYHOE MOYBOOOpa3oBaHue. lIpexxae Bcero, Ha Takue
NPOLECCHI BAUSIOT JIMIIARHUKY U Mxu (CymuHa u ap., 2008).

4. ABTOp HA3BIBACT TPETUM 3TANl NEPEXOAHON, WM «KYCTAPHUKOBOMU cramueiny. C
YBEJIMYEHUEM PACTUTEILHOIO MOKPOBA MHUTrpalus OMO(PHIBHBIX 3JIEMEHTOB HAa BCEX
aNeMeHTax penbeda 3ameiserca. OO0mee NPOEKTUBHOE MOKPHITHE PACTUTEIBHOCTH
VBEIIMYMBACTCA BO BCEX THUIAX SKOTOMOB. DOPMUPYETCS CPEIHUIA, KYCTAPHUKOBBIN
ApyC, MHTCHCHBHO HAaKaIUIMBACTCA OMax M 00pa3yeTcs MOACTHIKA. Ha 3mroBHaIbHBIX
3KOTOMNAX MOJ KyCTAPHUKAMH MOSBISIOTCS MOKPOB UX MXOB, YCIIOKHIETCS CTPYKTypa
PaCTUTENILHOIO TMOKPOBA, HAKAIJIMBACTCA OMAJa, HAYMHAKOT AKTHBU3UPOBATHCS
MUKPOOPraHu3Mbl B MOYBE. biarogaps pa3BUTHIO PACTUTENBHOCTA HA CKJIOHAX, HA
TPAH3UTHBIX SKOTONAX MPOLECCH MEPEMELICHUS JIEMEHTOB 3aryXxarT. CpenHss 4acTb
CKJIOHA MPUOOPETAET XAPAKTEPUCTUKW BEPXHECH WM HIXKHEH wvacTeil, u3-3a 3TOro
IPAaHMLBI  CHAJIBHO Pa3MBIBAKOTCA. B TPaHCIUTIOBHAIBHO  AKKYMYJISTUBHBIX U
AKKYMYJISITUBHBIX ~ 3KOTOMAX  APKO  MPOMCXOAUT  MHTEHCUBHOE  HAKOIUICHUE
OPraHUYECKOr0  BEIIECTBA, VCIOXKHACTCA CTPYKTypa PaCTUTEIBHOTO IOKPOBA.
YBENMMUUBACTCS 3HAUUTEIBHO AKTUBHOCTD U YMCIIEHHOCTh NTOYBEHHBIX OPraHU3MOB.

5. UeTBepThIil 3TAll — 3TO MOCJIEAHAS 3aBepluaromas craaus. [Ipoueccel Murpaunu
OMO(UIBHBIX  DJIEMEHTOB  KCOHTPOIMPYHOTCS  PACTHTEIBHBIMA  COOOLIECTBAMM.
O6OpazoBaBmIMECS (PUTOLECHO3bI CTAHOBATCS OOJIEE DIIOBHAJILHO  YCTOWYMBBIMU,
JIPEBECHO-KYCTAPHUKOBBIC BUBI 33JICPYKUBAOT OMO(UIIBHBIC SJIEMEHTBI, U3-3a YETr0 UX
MUTpalsl 3HAYATEbHO 3aMmeanseTcs. [lpomcxomdT mpouecchl  OMOJIOTMYECKOTO
BBIBETPUBAHUS, YBEIIMUMBACTCS TPOLICHT IPEBECHO-KYCTAPHUKOBBIX PACTEHUMN, & TAKXKE

POJIb JIMIIAHHUKOB U MXOB. BUI0BOI COCTaB JTMIIAHHUKOB CXOJICH C HCHAPYIICHHBIMHA
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COOOILIECTBAMH, TMPOCICKHUBAETCS YETKO BBIP@KECHAs SPYyCHOCTb. Pa3zHooOpasme
MOYBCHHBIX TPUOOB YBEIMUMBACTCS, POPMUPYIOTCS MOJIOBIE MTOYBBI.

XoAa ¥ HanpaplcHUE BOCCTAHOBJICHMS SKOCHCTEM HA HAYAIBHBIX JTarax
CYKIICCCHM B 3HAYUTEIILHOM MeEpEe ONpenenistoT cyOcTpar (3MOPHO3EM), CHIIBHO
paznAyaronIecss 1Mo CBOMM CBOMcTBaM. CKOpPOCTh Pa3BUTHS CYKUECCHUM MOXKET
OTNPEACTATHCS MUKPOArpeEraTHbIM M TPAHYJIOMETPUYECKAM COCTaBaAMH, CIIOCOOHOCTBIO
CyOCTpaToB yAEp)KMBATh BIIAry, a TAKXKE PSAOM JAPYIrUX MOKa3areiaeil U CBOMCTB.
Paznoo0Opasue pacTUTENBHOIO MOKPOBA 3aBUCUT OT THHa cyOctpara (Sumina, 1998),
caMm CyOCTpar M €ro MOBEPXHOCTh MOXET OK3bIBaTh BO3JCHCTBME HA PACHPENCIICHHE
paznuHbIX ceMsH Ha HEM (Chambers et al., 1990).

OTMEYEHO, YTO TOYBBI C CYIJIMHUCTBIM M CYNKCYAHBIM TPaHyJIOMETPHYCCKAM
COCTaBOM OOJAAMIOT HaWOOJbIICH CKOPOCTBK) Pa3BUTHS CYKLECCH, HEMHOIO
MEJUICHHEE PA3BUTHUE PACTHTEIBHOTO NOKPOBA HIET HA TMECYAHBIX, TJTUHUCTBIX M
menoBbix nouBax (Hemaraes, 2012). CyriMHOK MO CBOMM (PU3MYECKUM M XUMHYECKHM
CBOMCTBAM  MOKET OBbITh MNOTCHIMAIBHO  IJIOAOPOAHBIM  cyOcTtpatoM. OH
XapaKTEPU3YIOTCS  OJIArONPHUITHBMHU  (PU3UKO-XUMHUYECKAMHU CBOMCTBAMH  (BBICOKAs
CTEMECHb HACBHIIICHHOCTA OCHOBAHMSIMH, BBICOKAs €MKOCTh morouicHus) (MaHakos,
2012).

[Tpu Gosee OGmaronpusITHX YCIOBHAX 3Aa(OTONMA, CKOPOCTh PA3BUTHS CYKIECCUU
BBIIIIC, & 3HAYWT, YUCJIO BHJOB B TAKMX YCJIOBHSAX YBEJIMYMBACTCS, UX CHOCOOHOCTH
CYLIECTBOBATh HA TakWx cyOcTparax Bo3pacracT. Ha mpumepe KapbepoB JECOTYHAPHI
HA CYMECYAHBIX M CYMJIMHUCTHIX MOPOJaxX ObIJIO BBISBICHO MO 8 CYKIIECCHOHHBIX PSIOB
u Ha necuanelx mo 6 psaoB (Komuesa, 2005). B moaTBep»KIeHUM 3TOH THIIOTE3bI
Han0oJsee TMHAMUYECKHUE TTOJTHOWIEHHBIC PS/Ibl 1 HAMOO0JIEE BBICOKHE TEMIIBI CYKIECCHH
B JJAHHOM ciy4ac. B mMpOTHBOMOIIOKHOCTE CYIJIMHKAM JJIsl TIECKOB XapaKTEPHBI MEHEE
OnmaronpusTHeIE (PU3HYECKHAE, XMMHUYECKAE CBOWCTBA M arpOXOMHUYECKUE MOKA3aTENN
(AngpoxanoB, Kypaues, 2010).

[Tpn HaJIMUMKM OPraHUYECKOTO BEIIECTBA WK MPU €0 BHECEHUM BOCCTAHOBIIEHUE
SKOCUCTEMBI MPOMX30IUT ObIcTpee. B KadecTBe mpuMepa NpPHUBENEM HAPYLICHHBIE

TCPPUTOPHUHU B 30HC TaﬁFH, rac OBLIO IIOKAa3aHO, 4YTO TCMIIbI Pa3BUTHA CYKHCCCHUA MMCIIa
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HA CMECSAX MOPEHBI U TOp(da NydiInii pe3ysbTar, HandoaEE MEJIEHHO BOCCTAHOBIIEHUE
1JTO HA BCKPbIIHBIX nopoaax (Koctuna, 2013).

B kmaccupmkannoHHOM OTHOLIEHUU (cornacHo Knaccupukanum U AMarHOCTHKH
nouB Poccum, 2004) TEXHOrCHHbIE MOBEPXHOCTHbIE OOpa30BaHUsSl MPEACTABICHBI
sMOpro3eMamu (Mooabie TouBkl) (AHApoxaHoB, Kypaues 2010).

OTBaJIbl TOKCUYHBIX TOPHBIX MOPOJ, B TOM YHCIIE M COAEPKALIME CYIb()UIHBIC
MUHEPATBI, TAKXKE BEChbMA IIMPOKO PACHPOCTPAHEHBI, HO MPOLECCHl MEPBHYHOTO
NOYBOOOPA30BaHMsI M CaMO3apacTaHWsi Ha HUX M3y4YaJld HEMHOTHE HCCIECI0BATENN
(Anepuxun w gp., 1986; Jyakun, 1989; EnmarbeBckas, 1995; Casuu, 1989;
Makcumorny, ['opOynoBa, 1991; 3y6oma, 2000; ['puman, 2003; 3BEpKOBCKUH,
Tynuka, 2003).

[Tpoueccel MOYBOOOPa30BaHMS HA TOKCHYHBIX MOPOAAX M3YYEHbI HETOCTATOYHO,
HO HEKOTOPBIC 3JIEMEHTAPHBIE MOYBEHHBIC TpoLecchl (OI11]) oTpaskeHbl B MOJIHOM Mepe.

B nureparype HOBOJBHO JETAILHO OXAPAKTEPHU30BAHO 0OPAa30BAHUE KUCIOTHOTO
KOMIUIEKCA TMPUA CEPHOKKUCIOM BBIBETPMBAHWM MUPHUTCOACPKAIIMX TOPOJ W B
3MOprO3eMax OTBalOB. Bkparie OHO CBOAWTCA K TOMY, YTO B MPOLECCE OKUCICHUS U
OPH YYaCTHMH THOHOBBIX OakTepwii B CyNbQUACOACPKAMX MOPOJAX HAKAMIMBAETCS
cBOOO/JHAA cepHAas KHUCIIOTA, PEaKUMs CPeabl TMOAKUCIACTCS JO JETATBHBIX JUIs
pacTeHWH 3HAYEHWI, BO3HHMKAET BBHICOKAs OOMEHHAs KHUCIOTHOCTh, TMOBBIMIAETCS
CoJIepKaHUe TMOJBUXKHOTO (B MOHHBIX (popMax) allOMUHUS U JKene3a. Takue mopojbl
CTAHOBATCS (PUTOTOKCUYHBIMH JUIsl PacTeHi. CKOPOCTh OKHUCIIUTEIBHOIO MPOIECCca BO
MHOTOM 3aBHCUT OT KOJIMYECTBA M CTEMECHU AUCHEPCHON MUPUTHOM CEPBI, a TAKKE OT
I'PaHyJIOMETPUYECKOTO COCTaBa ropHOM mopoasl (AnepuxuH, 1986; Macrwk, badeHko,
1992; EnnarbeBckas, 1995).

H3BECTHO, YTO HATMYKME OPraHUYECKOTO B MOYBE OTIMYAET €€ OT FOPHBIX MOPOJ
U SIBIIICTCS CAMBIM YCTOHYMBBIM TOKA3aTeNIEM IUIOAOPOAMS. B HEM COCPEIOTOYEHBI
OCHOBHBIC HEPreTUUYECKUE PECYPCHI [UISl MOYBEHHBIX MHUKPOOPraHU3MOB W 3amachl
BOKHEHIIMX JUISi PACTCHHMH JJIEMEHTOB MHUTaHWA. B CB3M ¢ 3TUM, O TeMOax
NOYBOOOPA30BaHMsI HA TOPHBIX MOPOJAAX HauOoJee KOPPEKTHO CYAWTh MO TEMITaM

rymycooOpa3zoBaHusl M TYMYCOHAKOIUICHHUS (IO COASPKAaHUIO YTJIEPOaAa MITH TYMYCOBBIX



20

KHCJIOT), a TaKXKe MO OOCCHEYEHHOCTH MOJIOJBIX MOYB OCHOBHBIMH MUTATECIbHBIMU
semectamu (N, P, K) u no Gorarctey ocrosanmsimu (Ca®’, Mg®*, K*). Kpome Toro,
HAKOTJICHUE OPraHM4eCKOro YIriepoja U a30Ta SBIsSCTCA TUAarHOCTUYECKAM MPU3HAKOM
AKTUBHOTO MOYBOOOPA30BaHUSI.

Bce cBoiicTBa OpraHMYECKOro BELIECTBA MNPEACTABISIOT CAMYK BAKHYHO
AKOJIOTMYECKYIO 4YacTh 3AadoTona, ux pa3fciicHUE B TBEPAOH (pa3e, HAKOIUICHHE W
opopmiicHHE CHEHUPUUECKOH OpPraHO-MUHEPATLHOW (pa3bl  OTpaXKaroT Hambosee
BaXHBIC CTOPOHBI 00pa3zoBanus nmous (Hakapskos, Tpodgumos, 1978). [1o nanubiM B.A.
AngpoxaHoBa (1986), cocTaB MCKOMAEMOro OPraHMYECKOro BeHlecTBa B OONBLICH
CTCIECHU TMPEACTABIEH BBICOKOJMUCIEPCHBIM PACTUTENBHBIM JETPUTOM, B MEHBILICH
CTEMEHH — OOJIOMKAMUW JIMTHUTOB. YCTAHOBJICHA 3aBHUCHMOCTb OOYIJICHHOCTH W
KOJIMYECTBA MCKOMAEMOW OPraHuK! OT T'PaHYJIOMETPUUYECKOTO COCTABA FOPHBIX MOPOA
(AnepuxuH, 1986).

[LI. AnepuxuHbiM ¢ coTpyaHukamu (1986) ycraHOBIEHA 3aBHCHMOCTh
TYMYCOMPOSIBJICHUS HA TMEPBBIX CTAAMIX PA3BUTUS MOJOJBIX TOYB CYJIb(PUIHBIX
OTBAJIOB OT HAJIM4Ms M COCTABA MCKOMAEMOTO OPraHMYECKOTO BEMICCTBA M UTO B XOJC
CEPHOKHMCIIOTO BBIBETPHBAHUS MPOMCXOAWT YCWICHHAS JECTPYKUHUS PEITUKTOBOIO
OPraHMYECKOTO BEUIECTBA MOJIOJBIX MOYB JO €ro MOYTHM TOJHOrO OKHCIeHus. B
MOJIOJIBIX TIOYBAX HA CyJAb(UIHBIX oTBaNaxX Kypckoi MarHuTHO#M aHOManm K 9 rogam
HAKOIUIEHHE OPraHUYeCKoro BelecTna coctaBumiio B cinoe 0-50 cm 0,52-0,71% Copy, @
Kojau4ecTBO BasioBoro aszora — 0,02-0,03% npu cootHomenun C/N 17-29, 4yto HE
CBOMCTBEHHO 30HAJIHBIM MTOYBAM.

Ha noBoibHO BBICOKOE coxepxkanue yrimucroro semecrsa (1,3-2,4% Copr) B
HAAyroJabHBIX TMHAX [logmockoBHOro OacceiiHa oOpatun BHuManue AWM. CaBuu
(1969) m oTMeTHII, YTO YIVIMCTOE OPraHMYECKOE BEMIECTBO CO BPEMEHEM OKHUCIISIETCS C
oOpazoBanuem COs.

Hurepecna padota B.H. [IpeoOpaxkeHnckoii (1966), B KOTOpoii 0HA OTMEYAET, UTO
ayTOr€HHOE NHPUTOOOPA30BAHKME B OCATOYHBIX MOPOAAX CBSA3aHO W OOYCIIOBJICHO
VCXOAHBIM KOJTMYECTBOM OPraHMYECKOrO BEIIECTBA B HAYAJIC JUAr€HE3a. XapaKTepu3ys

OCajIKi FOPCKOTO0 M HUKHEMENOBOro Bo3pacta Kypckol MarHMUTHOM aHOMaiuu, OHA
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OTMEYAET HEPABHOMEPHOCTh PACHPEICIICHUAS TUPUTA B MMOPOAAX U €r0 3aBUCUMOCTh OT
PA3MELICHUS UCKOTIAEMBIX PACTUTEIBLHBIX OCTATKOB, IO KOTOPBIM OH BBIJEIISICTCS.

Ha 24-netHux oOTBajax CBHHIIOBO-IIMHKOBBIX CYJIb(UIHBIX MECTOPOMKACHUIX
Cux0oT3-AllMHS ~ €CTECTBEHHAS PACTUTENBLHOCTh OblJa MPEICTABICHA  JIECHBIMU
MOHOJOMHUHAHTHBIMU COOOLIECTBAMM C TOCMOJACTBOM Jy0a MOHTOJBCKOTO IPHA YYACTHH
Oepe3bl, SICEHs, KJICHA, UBBI U TOMOJS, a TakkKe O000BO-Pa3HOTPABHOM M MOJIBIHHO-
3JIAKOBOM TPyNIMPOBKAMH. Y CTAHOBIICHO, YTO JJII NOCTTEXHOTCHHOH (ha3bl SBOIIOLUH
TEXHOTCHHOI0 JIaHAmapTa XapakTepHO (POPMHUPOBAHME TMPOCTHIX PACTUTEIBHBIX
IPYNINHAPOBOK B PeE3yJbTaTe caMo3apacTaHus CylabQUAHBIX MOPOJ, OOpa3oBaHUE
OPraHOTCHHBIX TOPH30HTOB, AKKyMYJISILIKS 30JbHBIX 3JEMEHTOB, (OPMUPOBAHHE
nouseHHOro nornowmaromero kommiekca (I1I11K) (EnnateeBckas, 1995).

B03MOXHOCTB MOCENICHUsT pACTEHHIA HA TAKUX TIOPOJIAX JIMMHTUPYETCS CYXOCTBEO
cyOcTpara, OOJIBIIUMHU aMIUIATYaMU TEMIEPATYPBl HA €r0 MOBEPXHOCTH, BBICOKOM
KHACIIOTHOCTBIO. bosee yBIaKHEHHbIE MHKPO3alNaguHbl OTBAJIOB, TAC CKAITUBAETCS
MEJIKO3EM, 3aHSATHl TPABSIHUCTHIMKM TPYMIAPOBKAMH, a MEPBOMOCEIICHLIAMH SIBJISTFOTCS
MOJIbIHb, WBaH-4yail, BeWHWK, nojeBuia. M3 apeBecHbix — Oepe3a, TOMOJb, WBa,
PSIOMHHUK.

ITo nanueiM EnmarbeBckoit B.I1. (1995), conepkanne OpraHiyecKkoro yriepoaa B
MOJIOJIBIX MOYBAX MOJ TPaBSIHUCTONH PACTUTEIBHOCTBIO BBILIE, YEM MOJ APEBECHOH. B
COCTaBE OPraHUYECKOr0 BEMIECTBA MO TPABSIHUCTBIMU I'PYNIHAPOBKAMHU 3HAYUTEIIbHAS
J0J1s1 HETUIPOIA3YEMOTO OCTAaTKA, HU3Kas CTENEHb T'YMUA(DHUKALIMK, & CPEAN MOJABHIKHBIX
KOMITOHEHTOB MPEOOIaiatoT (PyJIbBOKUCIIOTHI.

Hakomnnenne OpraHM4YecKoro BEIIECTBA MOJ TPABIHUCTBIMH T'PyNIUPOBKAMH
COMPOBOXKIACTCS TMOIMIETAYMBAHUEM MOJIOABIX TOYB, HakomicHuem Ca, Mg, P,
3amerienneM Bojopoma u  amomuHusas B [IIIK  kaneiuwem.  dopmupoBaHue
OPraHMYECKOTO BELIECTBA B MOJIOJBIX MOYBAX HA OTBAIAX MAET MO 30HAJLHOMY THITY
(rymarHo-(QynsBaTHOMY ) (EnmarbeBckas, 1995).

[To nannbM .M. Maxonunoii (2003), Ha oTBanax OOJIBIIE BCETO OPraHUYECKOTO

BEIIECTBA HAKAIUIMBAETCS Mo rpynmoit oepes (0,24-2,58%.,), nanpiie uaAyT COOOIIECTBE
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0COOEHHOCTAX MOYBOOOPA30BAHUS HA TOPHBIX MOPOJAX OCHOBAHBI HA MCCIIEIOBAHMSIX
€IMHAYHBIX MOYBEHHBIX pa3pe3oB (Koctenko, Onanacenko, 2005; Hopuukwuii, 2014).
Takum 00pa3oM, B JHWTEPaType OCBEIICHBI TOJBKO HEKOTOPbIE BOMPOCHI
NEPBUYHOINO TMOYBOOOPA30BAHMS M CAMO3AapacTaHMsl Pa3IMUHBIX TOPHBIX mopod. He
OPEJICTABICHBl UCCIEAOBaHUS 10 (POPMHUPOBAHHMIO 5SMOPHO3EMOB M Pa3BUTHIO

CYKIIECCHHU HA CYJb(UAHBIX TOPHBIX MOPOJAX B MOJIHON Mepe.

1.2 Knaccnpuxanusi, MOp(poJiorusi, reHe3uc U pacnpocTpaHeHue 0TBAJIOB

¢ cyabduacoaep:xameii nopoaoi, ux ny4eHue (Cnocodbl pexkyJIbLTHBAIHN)

BypHoe pa3BuTre ropHo100BIBAOLICH MPOMBINUICHHOCTH BO BCEM MUPE MPUBEIO
K 3HAYUTEIIbHOMY YXYIUICHHIO SKOJOIMYECKON OOCTAaHOBKM HE TOJBKO B 30HE
JESATEIbHOCTA NPEANPHUIATANA, HO W AANEKO 3a €€ mpeaciamu. MUJUTMOHBI T€KTapOB
3€MJTM TTOJIBEPrarOTCs HEMOCPEACTBEHHOMY BO3ACHCTBHIO TPOMBILIIICHHBIX pa3paboToK,
B PpE3yJIbTaTe€ KOTOPBIX HAPYLIAKOTCS CHOXKMUBLIMECS OHOrEOLEHOTHYECKUE CBS3H,
U3MECHACTCA Penbed) 3E€MHOM MOBEPXHOCTH M JIMTOJIOTMYECKAs OCHOBA, MOJHOCTBIO
YHUUTOKAKTCS MOYBEHHBIA W PACTUTENbHBINA MOKPOB. OCOOEHHO CUIIBHO BO3ICHCTBYET
HA TOPUPOJHBIC NaHAMA(TEl TOPHOAOOBIBAOIIAS MPOMBIIUICHHOCTh, B YaCTHOCTH
OTKPBITBIE Pa3paOOTKHA MOJIE3HBIX HKCKOMaeMbIx. [log WX BIMSHMEM Ha OrPOMHBIX
IUIOMIAAAX 3HAYUTENIbHBIM W3MCHEHUSIM TOABEPrarOTCs XapakTep W CTPYKTypa
nanamadTa ([ IoUBEHHO-3KOJOTHYECKIIT MOHUTOPUHT M OXPaHa nmous, 1994).

[To yrBepxacHuto B. A. AnapoxanoBa (AnapoxanoB, Kypaues, 2010) nouBbl
TEXHOTCHHBIX JIaHAWA(TOB, KaKk W BCE TOYBbl €CTECTBEHHBIX JIaHAMA(PTOB,
(dopmupyroTcs Onarogaps Pa3BUTHIO MOYBOOOPA30BATENIBHBIX MPOIECCOB W TMOJ
Bo3aciictBieM (mo HaOopy) (akropoB mnouyBooOpazoBaHus. Bce 3TO MO3BOISET
KJIaCCU(UIMPOBATH MOYBHI, CPOPMHUPOBAHHBIE B TEXHOTCHHBIX JIAHIA(TAX HA OCHOBE
MPUHIIMNIOB TeHETHYeCKoro nousoBencHus (Po3os, MBanoBa, 1967, UpaHoBa, 1976).

PacmipocTpaneHHass HEOOIEHKA STOM CYNMIECTBEHHOW OCOOCHHOCTH TEHE3Wca TOYB
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TEXHOTCHHBIX JaHAMA()TOB OKA3bIBACTCS, HA HALIl B3I, CEPHE3HOM MPUYMHOMR, 10 CHX
NOp NPUMATCTBYIOMICH pa3paboTKu KiIacCH(PUKALMK ITOYB.

JUIs ~ TEXHOTEHHBIX MMOYB  HEOJHOKPATHO  MPEANPUHUMAIUCH  MONBITKH
paspaborare kinaccuukanuo (OBumHHUKOB, denoceea, 1972; Mortopuna 1975,
Oxpana npuponbl, 1985). Bce 3TH NONBITKM MPAKTUYECKHM OCHOBBIBAJIUCH HE Ha
IFCHETUYECKUX, a HA TEXHOJOTMYECKHX MPU3HAKAX. B HUX MOYTH HE YUYMTHIBAIUCH
NOYBCHHBIX, & YYHTHIBAIMCH JlaHAmA(THBIE TOpu3Haku. CylmecTByrOT paboThl, B
KOTOPBIX MOMBITATUCH KIACCH(PHUIMPOBATh MOYBY TEXHOTECHHBIX JIAHAMAPTOB Kak
€CTECTBEHHO MCTOpHUECKOE 0OpasoBanue (AHapoxaHoB, Kypaues, 2010).

Ha wnamr B3rssn B paGore JILB. ErtepeBckoii ¢ coaBropamu (1982), k
Knaccupukanum ObUl TPUMEHEH WEPAPXUUYECKUMHA TOAXOMA, KOTOPBIA MO3BOJIAI
Pa3ACIATE MHOTOUMCIICHHBIE TAKCOHBI TOYB — OT MX KJIACCOB JI0 BApHAHTOB. [0 croBam
B.A. AuapoxanoBy ¢ coasropamu (2010) B 3TOH KinaccM(pUKaMud NPUCYTCTBYET
3HAYUMOCTh TEXHOJIOTMYECKUX MPOLECCOB (POPMUPOBAHUS TEXHOTEHHOIO JiaHamagdra,
HE3HAYUTENbHAS ~ OOOCHOBAHHOCTb  MOYBEHHO-TEHETHMYECKHX  JUArHOCTHYECKUX
NPU3HAKOB U KpuTepueB (AHapoxanoB Kypaues, 2010).

B mocnemnux w3gaHmax oOwiei kiaccuuKalMi TEXHOTEHHBIX JIaHAA(TOB
(Kimaccnukaums..., 1997, 2004) BMecTO TepMUHA «IOYBBD) HCIOJIB3YETCS TEPMHUH
«TEXHOTEHHOE TOBEPXHOCTHOE oOpazoBanue» (TIIO). B ocHOBE cHCTEMaTUKH W
aarHocTUK TIIO nekuT psii XapakTEPUCTUK CTPOCHMS, TPOUCXOXKICHUS U COCTaBA
marepuana, u3 koroporo coctoar TTIO. Ilpu cxoacTee B moaxoaax K kjaaccudukanuu u
JMArHOCTHKM TEXHOTeHHbIX Mo4YB W TTIO mmeercs NMpUHOMIMANBHAS PA3HULA, CIIOU
TIIO He paccMarpUBarOTCS KAaK TEHETUYECKH  CONMPSHKEHHBIE  TOPU3OHTHI
(Knaccugpukanus..., 1997). B knaccuukanyuv MoyB OTBAJIbI € CEPOCOACPKAUICH
NOPOJIOl OTHECEHBI K rpynne Takcu(paOpHKaTOB, MOATPYNIE TOKCUIMTOCTPAToB. [lo
MHEHUIO HEKOTOPBIX YUeHBIX (AHApoxaHoB, Kypaues, 2010) B 310# knaccupukanuu He
COONIOACTCA MEPBbI MPUHLIMN KIACCU(PUKAUMU T0YB, NPUHLKIN T€HETUYHOCTH,
«TPEATONIATAIOIMI pa3c/ICHUE MOYB, B CBSI3U C OLICHKOW WX FEHETHYECKOTO MPOQUIIs
KaK COBOKYMHOCTH (CHUCTEMBI) TOPWU30HTOB, OTPAXKAKOIIMX B CBOMX CBOMCTBax

npoueccsl, ux chopmupoBasmmey (Knaccnpukanms. .., 2004).



25

Ha nam B3ryisij, Jydile BCEro 0XapakTepU30BbIBACT TEXHOTCHHBIC JIAHIA(THI B
noJIHOK Mepe knaccudukaims, npeatoxkennas M.M. NanmpkueBbiM 1 ap. (OKojorus u
peKyapTHBaLMs. .., 1992). B Hell MpUMEHEHBI COBPEMEHHBIE MPOPUIBHO-T€HETUYECKUE
KPUTEPUH U B MOCIECAYIOMEM OHa anpoOupoBaHa B Ky30acce npu kaprorpadupoBaHUN
TEXHOT€HHbIX JlaHama@dToB. bbila Moka3zaHa MpaKkTUYECKas MNPUTOAHOCTh 3TOU
Knaccupukanms Ans 3tux uenei. Takas knaccuukanys co BpEMEHEM OblJIa YTOUYHEHA
u momuduumpoBanHa B.M. KypaueBeim u B.A. AnapoxanoBeiMm (Kypaues,
AHnnpoxanoB, 2002): CTBOJI MOCTIMTOICHHBIX MOYB MO XaPaKTEPY MOYBOOOPA3OBAHUS
JICTIUTCS HA TPU BETBU — SMOPUO3EMBI, JINTO3EMBI U DJTFOBUO3EMBI.

[Tpu BBIHOCE TOPHOM MOPOABI HA MPOUCXOIUT MPAKTAYCCKHU MOJTHOE PA3PYILICHUE
€CTECTBEHHBIX MPUPOJHBIX JIAHAAPTOB M 00pa3oBaHuE TEXHOTeHHBIX (MOTOpHHA,
OBuunHUKOB, 1975; Onanacenk ¢ coaBropamu, 2004). Tepputopus, Ha KOTOpPOH
BEJETCs 100BIYA MOJIE3HBIX MCKOMAECMBIX, TOCTEIIEHHO oOpacracT TeppukoHamu. Bceé
3TO BJECYET 3a COOOH 3HAUYMTENIBHOE YBEJIWUYEHUE MACIITa0OB HAPYIICHUS MPUPOIHBIX
nanamwadToB. B mocneanue roasl 6onee MUPOKOE PACHPOCTPAHEHUE MOMYUMI TaKOH
TEPMHH KakK «TeXHOTeHHbI» manamadgr (Iwukyma, Ertepesckas, pyros, 1970;
[{apabaer, 1975; Yeknuna, 1976; Ponnman u ap., 2012). Takue nanamadtbl HEraTUBHO
BO3JCUCTBYIOT HA TEPPUTOPUH, TPWICTAKOIIME K HAM. Ha mpuiieraronmx TeppuTopusix
AKTUBHO HWJYT TPOLECCHl 3arpsa3HCHUsT MOYB W BOJA PA3JIMUYHBIMU  BPCIHBIMU
BelIEeCTBaMK. PenieHre mpoOiemMbl  ONTHMM3AlMM  TEXHOTCHHBIX  JaHAMA(TOB,
CHWPKCHHS HETATHBHOTO BJIMSHHAS HA TMPWIETAIOMNAE TEPPUTOPUH, BO3BPAIICHUS
HAPYLIEHHBIX 3€MEJb BO BTOPUYHOE UCTIOIB30BAHUE OOMICCTBY CTAHOBUTCS aKTyaJIbHOM
skojornueckoit 3amadeid (Iloma, 2006; AwnngpoxanoB, Kypaues, 2010; Kopuiukos,
Kpacnomran, 2012; Anapoxanos, 2014).

Haubonee cnoxHbIMH Jj18 OMOJIOTMYECKON ONTUMU3ALMUA SIBJISIOTCS OTBAJIbI
cojepkalme B ce0e cepocoaepauye yriimcTe U rMHUACThIE ciaHibl (KoBaa, 1973,
Macrwok, 1974; Mactok, bekapesuu, 1978; baknanos, 1984; MakcumoBuy, ['opOyHOBa,
1991; 3yb6osa, 2000; ['punian, 2003; 3epkoBckuii, Tynuka, 2001, 2003; OnaHaceHKo,
Xammmennuk, Kocrenko, 2003; Onanacenko, ExoB, Kocrenko, 2003; 3BEpKOBCKHIA,

Hoeramok, 2012; Hoeunikuii, Onanacenko, 2014).
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OtBasibl ¢ cyab(puacOaEp)KaMMKM TOPOJAMU  KapbepoB M 1axT JlonOacca,
Kyzbacca, Ypana, [lonmockoBHoro Oaccelina, KMA, Annana, CuxoT3-AJMHS U APYTHX
peruonoB CHI' saBisitorcst HauOoJiee CHOKHBIMU JiJIE  OMOJIOTMYECKOTO OCBOCHHSI.
Cepocoaeprkaliye mopojbl NIMPOKO PacCHpOCTPAHEHBI B OTBajaX TOPHOI0OBIBAIOIICH
npoMbiluiecHHOCTH AHrmn, Benrpuu, Kutas, Pymbinun, Cnosakum, CIIIA (Capuu,
1969; Coiiep, Kpayk [l>xoH, 1971; bekapesuy, ['opOyHoB, Konbdacun, 1974; Cwmur,
1974, xomnac, 1974, Anepuxun, PemeroB, 1984; TpasieeB, 3BEPKOBCKHIA,
OBuuHHOKOB, 1989; bekapesuu, Mactok, Haban, 1992; bonaapse, {onarko, KabaneHko,
1992; JlebGenera, 1992; Maxonuna, 1992; Uesbruenos, 1992; [latanos, Jlu 1{3yHbI0M,
1992, EnnarteeBckas, 1995, Macrwk, 2001, buonornueckas peKyJbTHBAHS U
MOHHUTOPHHT ..., 2008).

B cwiy »TEX npuuMH Cylb(UIHBIC TOPHBIE MOPOJABI MO KJIACCU(PUKAIUIM
H.W. T'opOynora (1974), A.Y. Casuua (1974), H.E. bekapepuua, H.T. Mactoka (1975)
OTHECEHBI K HETPUTOTHBIM JIJT UCTIOJIb30BAaHUS B CEJIbCKOM M JIECHOM XO3SIICTBE 0€3 UX
KopeHHoro yayumienus (I'opOynoB m np., 1971; Caeuu, 1974; AnepuxuH, YCKOB,
Hynxkun, 1978; bekapeuu, 1984). Tak, okucieHue AUCYIbDUIOB Kele3a MPH
AKTUBHOM y4YaCTUW TMOHOBBIX OAKTEpUH MPUBOIUT K 0OPA30BAHUIO CEPHON KUCIOTHI U
MOCJEACTBUIA BBITEKAIOMKAX W3 3TOr0. [IpH HE3HAYUTETBLHOM COACPKAHHM B TMOPOJE
HICJIOYHO3EMENBHBIX ~ METAJJIOB  PA3BUBACTCS  BBICOKAs OOMEHHas W  aKTUBHAs
KUCJIOTHOCTh (pH 3-2), paspymiaercs KpHUCTaUIMYECKash PEIIETKA aTFOMOCUJIMKATOB,
BO3PACTAIOT MOJABUKHOCTh M TOKCHYHBIC JJIsI PACTCHUNA KOHICHTPALMMU AJTFOMUHUS,
JKele3a, Mapraiua u Apyrux snemeHToB (CaBuy, 1969; 3aiiues, 1970; Anepuxus u ap.,
1975; banbkoBckas, MakcumoBud, 1989; Maxonuna, 2003).

Kpome atoro Takue knaccupukanuu pazpadaThiBAIUCh B €BPONECHCKUX CTPAaHAX U
CIIA panee — B 1950 — 1960-x rr. Knaccuukanusi TeXHOTCHHBIX JIAHAMA(PTOB OTHOMH
u3 mnepBbix Obuta mpuHaAta B AHrmm (Hall, 1957). B ee OCHOBY MOJIOKEHBI
MTPOUCXOKICHUE, CBOMCTBA M XO35MCTBEHHAS 3HAYMMOCTh OTBaIa. Y YéHbIC B ['epManun
(Carson, Dixon, 1982; Knabe, 1959) npemioxunn NSTHYIEHHYIO KIaCCH(UKALIMIO
BCKPBIIIHBIX TOPHBIX TOPOJ, KOTOPBIE PA3IUYAIACh 1O BO3MOXKHOCTH  HX

HCIIOJIb30BAHHUS B JICCHOM M CEJIBCKOM X03sMCTBax. BCro nopoay pas3aciiiiii Ha KJIacChl.
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[-1II — n1oKOpOAHBIE PUTOHBIC IS CENBCKOTO X03siCTBA; 11l — HETOKCUYHBIE IECKU U
[JIMHBL — JUIS JIECOBO30OHOBNCHUS, IV — oueHb Oeanble, WHAUPDEPEHTHBIE —
NPUTOAHBIC JJI JICCHOH peKyiabTUBaUuu, V — (PUTOTOKCHYHBIE MOpoabl. [TogoOHyr0
Knaccupukanuio pazpadoTtaim B YUeX0CIOBaKUM AJIsi BCKPBILIHBIX MOPOA OypOYrOJbHBIX
pa3pe3oB (Stys, 1961). B Iloabmie pazpaboTaHa kiacCHpUKalMs Ha pa3Inudd
MPOUCXOXKICHUS TEXHOTEHHBIX JaHAMA(TOB (yroibHBIC, MPOMBINUICHHBIC OTBAJIBI U
T.4.)(Skavina, 1962). B mnocneactBum B 3Ty KiacCU(pUKAIMIO ObUTH J100aBICHBI
XAPAKTEPUCTHKU TMOPOJ MO (PU3NYECKUM CBOMCTBAM (IrPaHyJIOMETPUUYECKHNA COCTaB)
arpoxuMHUeckuM mnokaszarensam (mmoaopoaue). B CIIA paspadotana kinaccuukaius
(Smith et al., 1964) 3a OCHOBY KOTOPOW B3SIThI; KMCJIOTHOCTh MOPOIbI, KAMEHUCTOCTh
MOPObI, KPOME TOr0, YUUTHIBACTCS KPYTU3HA CKJIOHA.

B CCCP Ttakxe ObulM MPEANOKEHBI HECKOJIBKO BAPHAHTOB KJIACCH(pUKALMI
HApPYWIEHHBIX TeppuTopuid. OHHM TNOAPA3ACIASIMCHL MO BHJAM HApPyUIEHWH, M0
OPUTOTHOCTH MOPOJ WM CyOCTpPaTOB AJisi UCHOJIb30BAHUS B LENAX OMOJOTMYECKON
PEKYJAbTHBAMM M MO cnocodam  (QOpMUPOBAHUST TEXHOTCHHBIX JaHAMA(TOB
(TapueBckmii, 1970; I'opOyHoB u ap. 1971, Munekos, 1973; Konecnukos, [1nkanosa,
1970, Motopuna, 1975, ®enoto, 1978). OTMETHMM, UYTO BBIMICYTOMSIHYTHIE
KJTacCU(PUKAIMM HAMPABJCHB HA PELICHUE MPAKTHYECCKUX BOMPOCOB PEKYJIHTUBAIUH.
OHu wuMend  TJaBHBIM  00pa3oM  WMHBEHTApU3alMOHHBIA  Xxapaktep. Takue
KJIAaCCU(PUKALMU HE MO3BOJISUTA U3yUYUTh T€HETUUYECKUE U IKOJOTUUYECKUE OCOOCHHOCTH
no4yB000OpazoBaHusl. [10UBBI PeKO U ¢ OOIBITMMH OTOBOPKAMHU MOTJIM PAaCCMaTPUBATHCS
KaK OOBEKT UCCIEN0BAHUS C MO3ALHAN KITACCUYECKOTO TOYBOBEACHHSI.

CrentyeT OTMETUTBH, YTO yKe B cepeauHe 1970-X IT. MHOTHWE HCCIICIOBATEINH,
Hapsay ¢ pa3padOTKON MPAKTHYECKUX PEKOMEHAIMEI MO (PUTOMETHOPAIINH, 3aMETHIIH,
Y10 (POPMUPYIOUTUECS B TEXHOTCHHBIX JaHAMAPTAX SIKOCUCTEMBI SBJISIOTCS YAOOHBIMHA
OOBEKTOMU JiJIi  PEUICHUST TEOPETUYECKMX M MNPAKTHYECKUX MpodjeM  psaa
ouonornyeckux Hayk (Motopuna, 1974; Eteperckas, 1976, bazuneBuu, TuTnsHOBa
1974, Maxonuna, 1974; Illymyepa, 1977). B HMX NpakTHYECKH BCErJa H3BECTECH
«HOJIb-MOMEHTY», Ha4dajio (POPMUPOBAHUSI CYKIECCHOHHBIX MPOIECCOB B TEXHOTCHHOMN

3KOCHUCTCMC. HOBTOMy TaKUC DOKOCHCTCMbBI ABJIAKOTCA HACAJIIBHBIMHM MOACIAMHU AJIA
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U3YUYEHUSI CKOPOCTU M PA3BUTHSI CHHIEHETUUYECKUX CyKileccuil (AnapoxaHoB, Kypaues,
2010).

bonbmime  mpOCTpaHCTBEHHBIE — pa3Mepbl  (BbICOTA,  IJIOMIAJAb)  OTBAJOB
CHOCOOCTBYIOT HMHTCHCUBHOMY BBIBETPMBAHMIO TBEPJBIX YACTUIl, a HaJU4MEe
Cyab(uacoAepKaIMX KOMIOHEHTOB M BOCTAHOBJIEHHOIO JKeJi€3a B IIAXTHOU MOpOJE
N0/l BO3JACHCTBHEM a0MOreHHBIX (aTMOC(EpPHBIX) W  OMOrEHHBIX (THOHOBBIX,
cyabdarpenyuupyrommx OakTepuii) areHTOB BBI3BIBAIOT PA3BUBAIOIIMECS BO BPEMECHH
XUMUKO-OMOJIOTMYECKHUE MPOIIECCHI ¢ BBIACIICHUEM TEILIOTHI, Ta3000pa3HbIX BEIECTB,
oOpazoBaHuEeM CEpHOHN KHUCIIOTHI U cyib(aroB xene3a ([TonsiHoB, 1956, Kosna, 1972;
Opros, 1985; Casuu, 1969, 1989; Bypeikun, 1985).

DT TNPOLECCHl  CONMPOBOKAAKOTCI CHWXKeHUEM pH no 2-3, yBelnMueHuEM
OOMEHHOW KHUCJIOTHOCTH, TOJBH)KHOCTH aJIFOMMHHMSI W Ke€je3a, O00pa30BaHUEM
TPYJHOAOCTYIHBIX JUIsl pacTeHU ocdaToB aroMuHus. Bee 3TO OTpULIATEIBHO BIUSET
HA PacTEHUs W XapPaKTEPU3YET CYJIbPUIHBIC TMOPOABl KAK CIOXHEHIINH OOBEKT IS
PEKYJIbTUBAIIMK. YUYEHbIE OCHOBHOC BHUMAHUE VACISUIA WM3YUYCHHIO TJIaBHOTO
FEOXMMUYECKOTO TPOIEcca TUIMEPreHe3a TakuxX IMOPOoJ — MPOLECCY OKUCICHUS
JUCYJIb(PHUIOB, CEPHOKHUCIIOrO BBIBETPUBAHUS, PA3BUTHUIO KUCJIOTHOTO KOMILUIEKCA B
HEJIOM W ero BiausgHUI0 Ha pacteHuss (Macrok, bekapepuu. 1978; KocrteHko,
Onanacenko, 2005).

Ha npaktuke OOMBIIUHCTBO YIaeA00bIBAOIIUX KOMIIAHWA BO MHOTHX CTpaHax
UCIOJIB3YIOT MOJIENh ONTUMHU3AIMN  (PUTOTOKCHYHBIX MIAXTHBIX TOPOJA CIOCOO0M
3aChINKU PA3JIMYHBIMU MEJUOpaHTaMu 10 1,5 M ¢ MOC/IEIyONMM HAaHECEHUEM Ha HHUX
100pOoAHOM MOYBkl 10 80 cM. [IpH CENEKTUBHON OTCHINKE UCIBITHIBAOTCS U JIPYTUE
MEJTMOPAHTHI ¥ IUIOAOPOIHBIE HHTPEAUECHTHI. 30J1a YIJIsl, OUTYMbI, OUOIIAMBI, U3BECTD,
MEJI, CHHTETHYECKHE Bs3yliue, cynepaacopoeHtsl Terra-Serb, Skap, Biobert, Adrobiob,
npenaparbl  OMOTEXHOJIOTMYHOIO CHHTe3a. Bce 3T0  mpeanonaract  Ao00bvy,
TepeMeIIeHNe W OTCHINKY 15—18 ThIc. M’/Ta OUBO-TPYHTOB YTO OYEHB JOPOTO, & MOPOiA
u HeBo3MOkHO (Bruning, 1962; Illner, Lorenz, 1965; Kopma, 1972; MotopuHa,
OBuunHuKOB, 1975; Stus et al., 1981; Anepuxun, Pemero, 1984; Kenedepna, 3yOona,
1982; baknanos, 1984; Iler3nep, Kocrosenkuii, 1990; Makcumoruy, ['opOyHoBa, 1991;
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®an Jluey, 1993; Omanacenko u ap., 2000; 3ydosa, 2000; 3BepkoBckuii, ['punaH,
Tynuka, 2006; Anapoxanos, Kypaues, 2010).

[[lupoko WCHBITHIBAJICA CHOCOO  3€MJICBAHMS  OTBAJIOB, MPH  KOTOPOM
HEMOCPEACTBEHHO HAa TOPHYKO TOPOAY HAHOCUTCS CJIOW TUIOAOPOJHONW TOYBHI.
OTHOCUTENBHO HOPM 3E€MJIEBAHUSl HET €JMHOTO MHEHHS, a WX YCTAHOBJICHHE
OCYUIIECTBJISIETCS, TJIABHBIM 00pa3oM, METOJIOM «IPOO U OMIMO0KY.

Onnu uccnenoarenu (bekapesuu u ap., 1970; Illukyna, EtepeBckas, Jpyros,
1970) cuuraror Hanbosiee HenecooOpa3HbIM OTCHINATh HA MOBEPXHOCTh OTBAIOB CIIOM
mouBbl OT 50 cm u Beiie. [1o manneiM JL.M. Motopunoii, I'. A. 3aituesa, A.M. CaBuua
(1970) npu CeNbCKOXO3SMCTBEHHON PEKYJITUBALMK (PUTOTOKCUYHBIX OTBAJIOB HAHOCST
40-cM €n10i1 YepHO3€eMa HA SKPAHUPYIOLLY IO MPOCIIORKY CYTIMHKA TONMUHONK 10—-15 cm.
H. T Macrwk, ILI1. Babenko (1992) npeanararor Ha MOpPOLy OTCHINATH CIOW JTYroBOH
nouskl 50—100 cm (Mactok, babenko, 1992).

Ha Kypckoii MarHMTHON aHOMalWM MPOBOAWIMCH OMBITBIL MO OTCHIIKE Ha
cyabuanyro nopoay 30-80-cm cios nouBsl (JlyakuH, 1992). Uepe3 18 ner HMKHSISA
YacThb TOYBbI MOAKUCIWIACh CyJb(aTHBIMM COJMSIMA W JETPAAUpOBAalIa, UTO
OTPHULATENBHO OTPA3KAIIOCh HA KOPHSIX PACTECHUM.

[TpeanpuHUMAIMCh TOMBITKK YJYYIICHWS CBOWCTB MOPOJHBIX OTBAJIOB MyTEM
MUHUMAIBHBIX 103 3eMmjeBaHuss (3-30 cMm), BHeceHUs YAOOPECHWH, NPABUIIBHBIX
CEBOOOOPOTOB M IPYIMX arpOTEXHUYECKUX npueMoB (JloOpoBonbsckuii, Edanos, 1969,
Tapuescknii, [lyOun, 1962; [lukamosa, 1974). [IpueM MUHUMAIBHOTO 3EMIJICBAHUS
OPUBOJWI HE CTOJIBKO K YBEJIMUEHUIO 3aMIACOB MUTATEIBHBIX BEIIECTB B TEXHOTCHHBIX
cyOcTparax, CKOJIbKO CIOCOOCTBOBAI MHTEHCU(PMKALMKA MOYBOOOPA30BATEIBHOTO
npouecca 3a C4eT MHOKYJISLAA MUKPOOPTaHU3MOB, 3aKPEIJIEHUIO U BCXOKECTH CEMSIH
pacteHnii. OJHAKO 3€MJIEBAHUE TOKCHYHBIX TOPHBIX MOPOJA A0 KPATKOBPEMEHHBIMA
3(h(}PEKT U CO BpEMEHEM 3TOT CJI0M CTAHOBWJICS KACIIBIM U HEMPUTOJHBIM JJIs1 PACTCHUH.

JUT MOBBIIIECHUS TJI0A0POANS TOPHBIX MOPOJ OTBAJIOB IMPOKO UCIBITHIBATIUCH U
apyrue menropanTtel. B Mcnanuu (Karamonus) B mopoAy MAXTHRIX OTBAJIOB BHOCHIIOCH
no 250 u 6000 M’/ra cBHHOrO HaBO3a ¢ moGaBieHueM coxoMbl (Miguel Salazar et al.,
2000).



& ? 1 0 "2 5 2" 14
05 1 "% & = "4
H I uz2"1 " 95 1 = 1"
"1 " 4" 0 6
& @ € 2 | "2 @99 € 1
4 = 5
1" E,\nug_z pgii\]5 ~\jon]5 ;999G6
& 1"  Eklm\\a j \ 65 ;999G H I 1 "
4" 12 5 4
"2 " 0 A@ 5

& # 1 1"" 1
" 25 45 105 ! 5 5045 5 1"
"2 21 2 1 4 2 U 4
E+ "25 ;9A9G6
& 41 1 2 I 4
A H" 1 " 1U 1 0
Eeg] €05 ~g«5 AMK<G6
+ .11 2 40 5
.11 ! 5. | 5
1 " " 0 1 !
U""2 4 6 4 "2 1102 2 "2 UH
"1 0 "l 4 2 =H 1 4
I "1 4 1 01 "6 F" 4 !
2 ! 4 240 =
=HH ! 1 1 0
11 5" "2 1 2 EF 5* 5
B4 5 AMKMW # 5 F 5 AMN;W * 5 AMNKS AMM9W -
- 05 R 05 AMNKG6

0

6 AMN@W



31

HccnenoBanusamu yueHbsIx HUKATCKOrO GOTAHMYECKOTO Caia YCTAHOBIIEHO, UYTO
CyIbQUIAHBIM TOPOJAaM MPHUCYIIMKAK OTPUIIATEIBHBIE XUMHUUYECKUE CBOMCTBA, TaK U
¢uznueckue cpoiictBa (Kocrenko, 1999, Onanacenko u ap., 2000; Omanacenko, 2001,
Kostenko, Opanasenko, 2004; Kocrenko, Omanacenko, 2005; 2005a; OnaHaceHKO U
ap., 2001, 2003, 2005, 2011; Koctenko u ap., 2008).

Takum 00pa3oM, Kak MOKa3bIBACT 0030P JUTEPATYPhl, padOTHl MO ONTUMU3ALMH
HApPYLIEHHBIX  3€MEIb  BHAUajJ€  MPECNCAOBAIM  CEIbCKOXO3SHCTBCHHBIE  WJIU
JIECOXO3SIMCTBEHHBIC 1€KW, B mocneaHue roapl yAENsIeTcss BHUMAHUE SKOJIOTMYECKON
cocrapisitonieii. B Hactosdinee BpemMss ONTHMM3AlMIO0 TEXHOTCHHBIX 00pa3oBaHU
MPOBOJAT KOMILIEKCHO, T.€. MPUMEHUTENIBHO K KaKIOMY OOBEKTY pa3padaThIBacTCs
CBOHM MPOEKT, B KOTOPOM MPEIyCMOTPEHBI PA3JIMYHBIC HAMPABJACHUS W TEXHOJIOTHH,
KOTOPBIE MMO3BOJIIIOT CO3/1aBaTh HA HAPYUICHHBIX 3€MJISIX OJIArOMPUSITHBIC YCIOBUS

(AngpoxanoB, Kypaues 2010; [Tnyrarape, KopskeneBckuii, 2014).

1.3 ®usnveckne cBoiicTBa Cyab(PpUAHOI rOPHOI MOPOABI

[Ipn m3yvyeHun Ccynb(QUAHONW TOPHOW MOPOJBI, B OOJbIICH CTENEHW OOpaliaau
BHUMAHWE HEOJAronpusiTHBIE XWMHYECKHE CBOWCTBA W BIIMSHUE 3THX CBOHCTB Ha
pactenus (Mactok, 1990; bekaperuu, Macrok, Yaban, 3abanyeB, Msiuuk, 2003).
Yuéueimu HBC-HHI ycraHOBiEH Takke LEblii HEraTUBHBIX (PU3NYECKUX U BOJHO-
(DU3MYECKUX CBOMCTB: HM3Kas BOAOMNPOHMIIAEMOCTb, BBICOKAS TMJIOTHOCTH CIIOKCHHS
(Onanacenko, Xanmumennuk, Kocrenko, 2003; OnanaceHko, XanuMmeaHuk, KocTeHko,
Kaitnanosuu, 2004).

Bwmecte ¢ TeM 10Ka3aHO, 4TO HE TOJBKO KUCIOTHOCTh MOPOJbI, €€ 00CAHEHHOCTh
rymycomM, N, P, K, OeccTpyKTypHOCTP W HH3Kas BIIArOEMKOCTb SIBIISIFOTCS
mumuTupyromuM - paktopamu. [lpy u3ydyeHHH CyabPUACOAEP)KAIUX BIOBUEB B
MOCTEXHOTCHHOM (paze IBOJIIOIMM YCTAHOBJICHBI TAKXKE HEJIOCTATOK MEJIKO3EMa U WIia B

HEM, PsAA  HEOMArompHsTHBIX JAPYTUX  BOAHO-(DM3MYECKHX CBOMCTB, BBICOKAs
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COJIOHIIEBATOCTh U 3aCOJICHHOCTh, HU3Kas MOMIOTUTENbHAS COCOOHOCTh (OnaHaceHKo,
u ap., 2000; Omanacenko, 2001; Kostenko, Opanasenko, 2004).

[Ipn wuccrnenoBaHuu CEPyCOACPXAIMX MIAXTHBIX OTBAJIOB OOJbIIC BHUMAaHUS
YACTSAI0Ch U3YYEHUI0 XUMUYECKUX CBOHCTB MOPOJBI, TOPa3a0 MEHBIIEE — (PUINYECKUM
CBOiCTBaM, B yaCTHOCTH, CTPYKType (Kenebepna, 3ydosa, 1992).

CTpykTypa NMOYBBI — OJIMH U3 IMaBHEHIINX (PaKTOPOB €€ MmiIoaopoaus. Toabko B
CTPYKTYPHOM TMOYBE CO3JAKOTCS ONTHUMAJbHBIC B3aUMOOTHOUIEHUS  PA3IMYHBIX
PEKUMOB, COXPAHIETCS Bjlara, MPOUCX09T OOMEHHBIE TPOLECCHI, MHTEHCU(DULIUPYETCS
MUKPOOMOJIOTUYECKAS ~ JIEATECIBHOCTh, MPOUCXOAUT HAKOIUJIEHHE OPraHu4yeCcKOro
BEIIECTBA M mUTaTeNbHbIX BemecTB (['eapoiin, 1926, Kaunnckuii, 1958, BaatonuHa,
Kopuaruna, 1986; Mensenes, 2008; Hosunikwuii, 2013).

HN3yueHne  rpaHyJOMETPUYECKOITO M CTPYKTYPHO-arperaTHOro  cocrama
TEXHONE€HHBIX CyOCTPATOB U MOJIOABIX MOYB HA ONTUMU3UPOBAHHBIX MIAXTHBIX OTBajax
CYAb(PHUIHBIX TOPHBIX TMOPOJ JCTAJbHBIX MCCICIOBAHUNA HE MTPOBOAMIOCH. B
moHorpadpum B.A. AnapoxanoBa m B.M. KypaueBa (2010) mpuBeacH CTPYKTYpPHBIH
COCTAB JIAIIIb HETOKCUYHBIX BCKPBIITHBIX TOPHBIX MOTCHIMAIBHO MIOJAOPOIHBIX MOPO/T
Ky3zbacca.

H3yueHne CTPyKTYPHOrO COCTaBa Ha HETOKCUYHBIX MOPOJIaX OTBAJIOB OTMEUYEHO,
YTO B BEPXHEM OOOTalI€HHOM OPraHMYE€CKUM BEIIECTBOM CJIO€ MEJIKO3EM B arperarax
CKJIEEH TYMYyCOBOW mja3Moi. B oOpa3iiax W3 WUTFOBHAJIbHBIX TOPU30HTOB OOJIbIICE
y4aCTHE B arperupoBaHWM MPUHUMAIOT T[JIMHUCTHIE MHUHEPAJIbI, OKHUCIBI JKEIe3a W
amoMuHus.  OTMedeHO 4To  20-JE€THsAS TMOYBA HA  HETOKCHYHBIX — OTBajax
XapaKkTepU30BaNACh  HEMPOYHOM  MENKOKOMKOBaroil  crpykrypoii  (Hakapsikos,
Tpodumos, 1979; Tapanos u ap., 1979).

JUIst MONOJIBIX TOYB HA HETOKCMUHBIX nopoaax orBanoB KATOKa I1.A. Tapacos
(1989) ompenenun Takue nokazaremu uUX OCTyKTypeHHocTH: Ko 1-3, Ky 0,2-0,5,
TOTa KakK JUIsi TEMHO-CEPOM JIECHOM MOYBBI KOA(D@PUIMEHTHI CTPYKTYPHOCTH U
BOJOMPOYHOCTH COOTBETCTBEHHO Obli 4—13 1 0,7-0,9.

Ha 3amagnorm Jlowbacce A.H. Macrwok (1990) npuBogus — JHIIb

Mop(doorHuecKoe OMMCAaHWE CTPYKTYPHOTO COCTOSHHUS TOYBCHHONW MacChl B
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MOJIYMETPOBOM ~ CJI0€ HA IUIOCKOM OTBajle. B [OOCTYMHOM HaMm JmTeparype
KOJIMYECTBEHHBIX TOKA3aTelic TEXHOTEHHBIX CYOCTpPaTOB M MOJIOABIX MOYB Ha
Cynb(UAHBIX TOPHBIX MIAXTHBIX OTBAIOB 3anaaHoro Jlondacca Her.

BaxxHOCTh ompeneneHus CTPYKTypbl M cinadas €€ W3yYCHHOCTh B PA3JIMUHBIX
cyOcTparax W MOYBEHHBIX OOPA30BAHMIX TEXHOTEHHBIX JTAHAIA(TOB YKA3bIBAKOT HA
HEOOXOMMOCTh BKpaTLe pPacCMOTPETh CBEACHHS O (akTopax W MEXaHM3Max
CTPYKTYpOOOpa30BaHus, O CTPYKTYPHOCTH TIOYB M CIOCO0AX OLICHKH UX CTPYKTYPHOIO
cocTostHMsl. TONMBKO Takve CBEACHHS MO3BOJIIFOT HAM OOBEKTHBHO MHTEPIPETUPOBATH
NOJTyUYEHHBIE PE3YJbTAThl CTPYKTYPHO-arperarHoro coctaBa Cylb(UAHBIX TOPOJ,
TEXHOTCHHBIX CyOCTPaTOB M MOJIOJIBIX TIOYB IIAXTHBIX OTBAJIOB.

[Ipencrapnenns o (akropax W MexaHu3Max OOpa3oBaHMs CTPYKTYpPbl MOYB
JOCTAaTOYHO IOMPOKO OCBEIATUCH B JIATEparype. B pasHble TOAbl BaKHEHIIYIO,
AKTUBHYIO POJIb B CTPYKTYPOOOPA30BAHUM 30HATBHBIX TOYB OTBOJWIIA OPraHUYECKOMY
BEILIECTBY, INIMHE, Wy, HoHaM Kanbius (Bunbsmc, 1940; Kocteiues, 1951; BepumnuH,
1958). Cnenyer oco0o oTMeTHTH OcHOBomosaratomue padotel A H. CokonoBckoro
(1971) o ponm KanblMs KaKk CTpaXka MOYBEHHOH CTPYKTYPHl W €€ YXYALIECHUS NpU
manom kommuectee Ca’’, KK. Iempoiina (1926) u apyrmx yuensix (I'amon, 1937,
Kaunnckuii, 1947, Konockora, [llykuna, 1961) nokazaBuimx, 4TO arperupoBaHUE
MOYBCHHBIX YacTUL OOYCIOBIIMBACTCS KOAryJsLUMEH KOJUIOMAOB TOJX BIIASIHHEM
BIEKTPOJIMTOB U CBEPTHIBAHUE OPraHMYECKOr0 BEIIECTBA MPOUCXOIUT IMOA ACHCTBHEM
MOHOB KaJbLUs U JKEIE3a.

B JMTEpaType JNETANBHO ONKCaHbI ITPOLIECCHI arperupoBaHus
IpaHyJIOMETPHYECKIX YaCTHIL MO BIIMSHAEM OPraHMYeCKOTO BelecTBa, KaTHoHoB Ca®'
u Mg”, THAPOOKMCIIOB >Kelme3a ¥ amoMHHHA. OTMEUYEHO, UTO arpernpoBaHHe
I'PAHYJIOMETPUYECKMX YaCTULl HEPEIKO MMEET MECTO YK€ B MATEPUHCKUX IMOPOJAX,
XOTS TEHE3UC UX arperaroB MHOM, YeM B TYMYCHPOBAHHBIX CIIOSIX — KPOLICHHE IIBIO HA
oTaenbHOCTH (KoMoukH) (Tromun, 1954, 1958).

[To maHHBIM psiAa aBTOPOB AarpervpOBAHUE TMOYBEHHBIX YACTHL MPOUCXOIUT,
KOIr7la TYMHWHOBAas KHCIIOTa TMOJSPHO COPOMpPOBaHA HA BHYTPEHHUX TMOBEPXHOCTSIX

MHHCPAJIOB THIIA MOHTMOPWIUIOHHMTA MW IIPpH OTOM CKIICHBAIOHICC OPraHH4YCCKOC
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BEUICCTBO AJCOPOMPOBAHO HA TMOBEPXHOCTH YACTWL[ MOHHBIMH TPyNIamMu THAPATOB
OKHCEH »JKele3a W aIlOMUHUST W OTYACTH UICJIOYHO3EMEJIBHBIMU  KATHOHAMM.
ATpPErMpOBaHUI0 TAKXKE CIIOCOOCTBYET KpHCTAUIM3ALMs aMOPQHBIX TMOJTYTOPHBIX
okuciioB (AntunoB-Kaparaes u ap., 1948; 'opOynoB, Epoxuna, lllypuna, 1971).

BopoycroliunBeie arperatsl 00pa3yroTcs Mo ACHCTBUEM paaa (GakTOpoB, CPEAU
KOTOPBIX BEAYIIEE MECTO NPHUHAICKUT KOJMYECTBY M KAUECTBY MNEPETHOMHBIX
BEUICCTB TMOYBBI, KAYECTBEHHOMY COCTaBY MHMHEPAJIOB W OOMEHHBIX OCHOBAHHMA
YepHO3EMHBIX MOYB (XaH, 1957, 1959).

B mocnmenHue roapl 3HAUMTENBHBIE UCCIICAOBAHMS CTPYKTYPBI MOYB MPOBEACHBI
B.B. MengeneBbim (2008). YUeHbIM MIMPOKO OCBEIIEH T'€HE3UC CTPYKTYPbl NOYB W, B
YACTHOCTH, TEOPHsI, 3aKOHOMEPHOCTH BOBJICUEHUSI MEXAHUYECKHUX 3JIEMEHTOB B MUKPO-
W Makpoarperatel,  (OPMHpPOBAHME  CTPYKTYpPbl B 3aBUCUMOCTH  OT
I'PaHyJIOMETPUYECKOTO  COCTaBa, I[OKa3aHa poOJib OPraHWYECKOTO BEIIECTBA B
00pa3oBaHMM CTPYKTYPbI, @ TAKXKE PACCMOTPEHBI 3Tanbl U MEXAHU3Mbl arperanuu
ITOYBEHHBIX OTACIIBHOCTEN.

CornacHo B.B. MengeneBy (2008) u 1pyriuM y4eHbIM, Mbl MOl CTPYKTYPHOCTBIO
NOHAMAEM CIIOCOOHOCTh MOYBBI KPOIIUTHCA (PacnafaThCsl) Ha OTACIBHOCTH U B PaBHOM
MEpE MPUHUMACTCA, YTO CTPYKTYPHOCTb — 3TO M CHOCOOHOCTh MOYBBI 0OpPA30BBIBATH
CTPYKTYPHBIE OTIECIBHOCTH M3 MEXAHMYECKHX 3JIEMEHTOB M MHKpoarperatoB. Hemb3s
HE corjacuthes, uro crpykrypa (Mensenes, 2008) — »3T0 OnpeAc/iCHHbIN
BHYTPUTOPU30OHTHBII  YPOBEHb OpPraHM3alii MOYBEHHOTO TENA, OTPAXKAFOIIMNA
OCOOCHHOCTH  TMOYBOOOpa3OBaHWsT B  JAHHOW  MECTHOCTH. OJTOT  YPOBEHb
XapaKkTepu3yeTcs pasMepoM, (POpPMOH, MIIOTHOCTBIO YKIIAJKH CTPYKTYPHBIX €IUHMIL,
BHCITHUMH A BHYTPEHHUMU CBOWCTBAMMU.

B.B. Menagenes (2008), kak u yuensie MI'Y (Teopun 1 MeTOabI (U3NUKH MOYB. ..,
2007), oTMeYaeT, 4YTO MEXaHW3Mbl OOpa30BaHWs arperaroB M3 JJIEMEHTAPHBIX
NOYBCHHBIX YaCTUL[ IMOKA TUMOTETHYHbL. CyIIECTBYIOUIME TEOPUM KOHACHCALUH,
CKJICMBAHMS, LICMECHTALMW, KAMWUIAIPHAS HE B COCTOSHUM B TMOJIHOM MEPE PaCKpHITh
CIIOKHYIO Tpupony (popMHpPOBaHMS BOAOYCTOWYMBOIO, MEXAHWYECKH IMPOYHOTO W

IMOpHUCTOIO arperara.
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B nureparype QocTarodyHO XOpPOLIO OCBEILIEHBI MHOTME BONPOCHI, CBA3AHHBIE C
(PU3NYECKUMU CBOMCTBAMH BCKPBILIHBIX MOPOJ ¢ MECT AOOBIYM PA3IMYHBIX MOJE3HBIX
uckonaeMbix. O Tex K€ CBOMCTBaX Cylb(PUAHON TOPHOW MOPOIABI MMEKOTCS JIUIIb
CAMHUYHBIE YVIIOMHHAHUA B JIMTEPATYpPE, KOTOPBIE HE MAOT MOJHON KapTHHBI BCEX
[POLIECCOB NPOUCXOIAIIEr0 B HEH C TeYeHUEM BpeMeHU. DHU3NUYECKHE CBOMCTBA
cyab(puaHON ropHO MOpokl maxT 3anaaHoro-/{oHdacca 1 U3BMEHEHUS] STUX CBOMCTB
CO BpeMmeHeM OoJsiee MOJIHO NPEACTaBJICHBI B padoTax yuyeHbIXx HUKHTCKOro caaa

(HoBumkwuii, 2011, 2013).

1.4 ®u3uKo-xuMHYECKHE H XUMHYECKHe CBOiiCTBA Cy/b(uIHOI rOPHOi MOPOAbI

CynbduaconepKamue MIAXTHBIE W BCKPBIMIHBIE MOPOAbI OTBAJIOB OMHMCAHBI B
JUTEPATYPE KaK YIIIMCTHIE U TJIMHUCTBIE CJIAHLBI, AJICBPUTHI, AJIEBPOJIUTHI, apTHIIIUTHI,
NECYAaHUKHA. Bce OHM XapakTepU3yHOTCS BBICOKMM COJEP)KAHMEM MHHEPAIOB MUPHUTA
win mapkasuta (FeS,), tpounuta (FeS), xanekonuputa (FeCuS). Conepikanue nupura
MOKeT Kojebarbes OoT 1 10 2,5% W BeIIIE M OH KOHUEHTPUPYETCS B CTSOKEHUSAX W
koHkpenusx. Coaepskanue oOmeil cepbl B oTBasiax konedsercs ot 0,01% no 10,9%. B
cocraBe o0wIeh cepbl mpeoOmagaeT cepa cyiabpuanas (84%) (I'opbynoB u ap., 1976;
3BepkoBckui, 1998; Coxonos, Kauypun, Menexora, 2010). Ciaeayer OoTMETUTH, 4TO
Hapsay ¢ OOBIYHBIMH JJIsi MOYBOOOPA3YIOIMX MOPOA aTOMOCHIIMKATaMu, O€3BOJHBIC
CWJIMKATBl QJIIOMHHHAS B METAaMOP(QU3MPOBAHHBIX TJIMHHCTHIX CJIAHIAX LIMPOKO
OPEICTABICHBl PEAKAMHU Ui NOYB MUHEpAJlaMH CUJUIMMAHUTOM W AWCTCHOM WU
krnaHuToM (AlLS10s5 ¢ paznmuuHeiMa Gopmamu kpuctammianmu). C TEPPUKOHOBBIMU
NOpOJlaMi Ha MOBEPXHOCTHh BBIHOCHTCS PEAKUA Asis Oumocdepbl MHHEPAT MEJUIHT
(Al,C1,0q, HyO — menoBo-kenTasi aJlOMUHUEBAs COJIb METWUIUIOBOH KHCIOTHI) —
CBUACTENb OOpa3oBaHHWs B MNPUPOAHOH OOCTAHOBKE COCAMHCHUN QIIOMHHHS C
OPraHMYECKUM BEIIECTBOM. HEManoOBa)XHO Tak»Ke, 4TO TAKWUE MOPOJbl OTBAJIOB OCTHBI

KaJIbIITUCM, UTO ABJIACTCA OJIHOM M3 IIPUYIMH MHTCHCHUBHOI'O Pa3BUTUA (IJI/ITOTOKCI/ILIHOFO
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KoMILiekca kuciiotHocT (bekapesuu, I'opOyHoB, Konbacun, 1974; Mxxesckas, Capuy,
Yeknuna, 1974; bypeikun, 1985; Jlyakun, Casuu, 1989; Kenebepna, 3ybosa, 1992;
[Tanac, 1998).

[Tpu BBIHOCE OPOABI B OTBAIBI AUCYIBMUABI JKENE3a, HAXOIMBLIMECS B CIAHLAX
B BOCCTAHOBJICHHOHM, 3akUCHOH Qopme, B Mpolecce  BBIBETPUBAHHS U
NOYBOOOpA3PBaHMsl TMOJABEPratoTCd HMHTEHCUBHOMY XHUMHKO-MHKPOOHOJOTHYECKOMY
OKHCIICHUIO ¢ O0Opa30BaHUEM CEPHOM KUCIOTBI W TUAPOIU3YIOLIMXCS CYJb(aroB
Kene3a. B a3poOHBIX YCIOBHIX B OKUCIICHUH YYACTBYIOT PA3JIMYHBIE TPYTIITBI THOHOBBIX
u cepoOaktepuii (PyGeHunk, 1947).

DOneMeHTapHas cepa MOSBISETCS B CyOCcTpare Kak MTPOMEXYTOUHBIH MPOJYKT
OKHCIICHUSL CYJIbPUAOB >kene3a. Ee OKucaeHne mpoTeKaeT CTYNMEeHYaTo, HO KOHCUYHBIM
MIPOAYKTOM SBJIS€TCS CepHasi KUcIoTa wid cyiabdarsr S — S,05” (Tuocynsdar) —
S40¢> (Terparmonar) — SO;” (cyapdut) — SO4> (cynbdar).

OkuclaeHHEe MUPUTA KHUCIOPOAOM BO3AyXa TMOJ BO3JCHCTBHEM THOHOBBIX
OaKkTepuii NPUBOAMT K HAKOIIJIEHHEO CEPHOM KMCIIOTHI 1O PEAKLIVH:

2FeS,+70,+2H,0—2FeSO4+2H,SOy4

Cynbdarel kene3a ¢ mnomowbro Oaktepuit  Thiobacillus  ferrooxidans w
Thiobacillus thiooxidans OKHCISIOTCS TAJTbIIE TIO PEAKIIUSIM:

4FeSO4+0,+2H,S04=2Fe,(S04)5+2H,0 nnu

12FeSO,4+30,+36H,0=4F¢,(S0O,); *9H,0+2F¢,05.

Cepnas KHCJIOTa CUJIBHBIN XUMUYECKUHT pearenrt, Omaronapst
KOTOPOWITPOUCXOIUT BBIBETPUBAHKUE TOPHBIX MOpoA. OHA pa3pyliacT KPUCTATUUYECKUE
PELUIOTKA MHHEPAJIOB, 00pa3ysi CEPHOKMCIIBIE COJIM, MOCTYMAIOIIME B AAJTbHEHIINI
reoxumuueckuii notok (Cokonos, Kauypun, Menexosa, 2010).

CKOpOCTh ~ OKHCIMTENIBHBIX ~ NPOLECCOB B CEPOCOJAEP)KALIMX  MOPOJAX
OMPEACTSAETCS UENbIM PAIOM (PAKTOPOB. TPAHYJOMETPUUYECKHUM COCTABOM MOPOJBL,
KOJIMYECTBOM M CTEMEHBIO TUCHEPCHOCTH MHHEPAIOB CYJIb(PUAHONH CEpbl (TUPUTOB),
OMOXMMHYECKON  aKTUBHOCTBEO  THOOAKTEPUH, TUAPOTEPMUYECKUM  PEKUMOM

TEPPUTOPUM OTBAJIOB, BpeMeHeM roja (yakun, CaBuy, 1989).
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HNHTeHcnpukanms OKUCICHUs CyIb(UIHBIX MUHEPAIOB 32 CUET OMOXUMUYECKOMA
AKTUBHOCTA TUOHOBBIX OaKTEpHii OblUla JOKa3aHa YCTAHOBJICHUEM CKAuYKOOOPa3HOTO
YBEJIIMYEHUS MX YUCICHHOCTHM B HAUaJbHBIA TMEPUON  OKHCIICHWS, [IUPOKHM
pacrnpocTpaHEHHEM OakTEpUii BO BCEX OKUCISAIOUIMXCS TOPOJAAX, 3HAYUTEIIbHBIM
CHIDKEHHMEM CKOPOCTM OKHCIMTENILHOTO mpomecca (B 2-3 paza) B YCIOBUSX,
UCKITIOYAIOIIMX MHMKPOOMOJIOTHYECKYIO  aesaTeabHocTh  (Cauu, 1969; Coxkonosa,
Kapagaiiko, 1964; bekapepuu, ['opOynoB, Konbacuu, 1974; AnepuxuH, JlyakuH,
MuxaiisioBa, YckoB, 1986; Illnerens. 1987, Nynkun, Casuu, 1989; 3onn, Tpasiees,
1992; Kenebepna, 3ydosa, 1992; Mactok, 1992; EnnarbeBckas 1995).

CKOpOCTh ~ OKMCIMTENIBHOTO  MpOLECca  BBHIIE B MOPOJAX  JIETKOTO
I'PaHyJOMETPUYECKOTO COCTaBa, OCOOEHHO B TEIUIBIN MEPUOJ TOAA, B TNIMHAX OKUCIICHUE
3aMeISIETCS, a B 3MMHUAN NEPUO MTPUOCTAHABIMBAETCS.

CreneHp yBIQKHECHUS ONPEACIACT HAMPABICHHOCTh OKHCIUTEIBHO-BOCCTAHO-
BUTEJIBHBIX ~ MPOLECCOB, KHUCIOTHOCTH CcyOCTpatoB. [ls OKMCICHHS TNHPUTOB
OylaronpusaTHO yBiIaXHEHUE 60% OT HAMMEHBIIEH BJIArOEMKOCTH, a MPH BIAXXHOCTH
cyoctpatoB Oonee 80% wux HAMMEHBIICH BJIArOEMKOCTH HAYMHAKOT Mpeodianarh
BOCCTAHOBUTEINBHBIE Mpotiecchl ([ynkun, Capud, 1989).

OkuclaeHre TNHPUTOB W JPYIMX CEPOCOJAEPKALIMX TMOPOJ CO BPEMEHEM
IPOrPECCUPYET, YTO COMPOBOKIAETCS 3AKOHOMEPHBIM M HETPEPHIBHBIM YBEITMYCHHEM
KHUCJIOTHOCTH cyOCcTparoB (pH BoHOM U CONEBOM BBITSKKA qocturact 3—4, a uHoraa 1—
2), BO3pacTaHMEM KOHLICHTPALMK MOABMXHBIX (hopMm amomuuus (o 190-200 Mr Ha
100 r moposel). [1py MOBBIIIEHHOM COACPAHUKM B CyOCTpaTax W MOYBaxX MOJBHKHOTO
ATFOMHHHS 00pa3yroTCsl TpyAHOpPAacTBOpuMBIE (pocdarel amoMuHus, GochHop KOTOPBIX
MaJIOJOCTYNEH pacTeHUsIM. B 3Tux ciydasx HaOmogaeTes pe3Koe yXyAUICHUE PA3BUTHS
KOPHEBOH CUCTEMBI PACTCHMIA, YXYAINAETCS YIJIEBOAHBIA, a30THBIA W (ocdarHblii
OOMEH B PaCTEHMSX, a BBICOKME KOHIEHTPALMHU MOJABH>KHOTO AOMUHUS (Oonee 2 Mr/m,
18 Mr Ha 100 T MOYBKI) BBI3BIBAIOT JaXe WX rudenb. B Kucnbix cydcTpaTax U moyBax
NOHMYKAETCS JOCTYMHOCTh MOJHMOJEHA W TOBBIIIAETCS PACTBOPUMOCTH COCIMHEHUIA
skenesa (mo 600 mr Ha 100 r cyOcTpara), maprasiia, Oopa, meau, uHka. HempocraTok

ICpBoOro u M30BITOK MNOCJICAHUX JJICMCHTOB CHMIKACT NPOAYKTHBHOCTDL paCTeHI/Iﬁ
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(T'opbynoB u np., 1976, Bypeikun, 1985; lyakun, Casuu, 1989; Kenebepna, 3yOosa,
1992; Tlanac,1998).

Bce mpoueccel B cynb(UAHONH rOPHOM MOPOAE COMPOBOKAAKOTC 3aKOHOMEPHBIM
YBEJIIMYEHUEM OOMEHHOW KHCIOTHOCTH, BO3PACTAHMEM MOJBHXKHOCTH ATIOMUHMS,
MOJIMO/ICHA, TOBBIIICHUEM PAaCTBOPUMOCTH COCIMHEHUI >Kene3a, MapraHua, 0opa,
MEM, HMHKA. Bce 3TO OTpULIATENBHO CKA3bIBACTCS HA PACTECHUSX.

Haubonee BaxxHOI (yHKIMEH >Kele3a CUATACTCS €r0 y4yacThe B JbIXaHUU W
¢orocuHTeze. JKene3o BIUSET HA MHOTHE NPOLECCHI CUHTE3a M MPEBPALLECHUS
OPraHAYECKOTO BEMIECTBA, MOCKOJIBKY OHO BXOJUT B COCTaB HEKOTOPBIX BAKHBIX
(depmenToB. JKenme3o TakKe AKTHBM3UPYET MHOTME (DEPMEHTBI B  PACTCHHSX
(KaransimoB, 1960; boituenko, 1962).

[Ipn HEeOOCTAaTOUHOM MUTAHWM PACTCHUH SKEIE30M YBEIMUYMBACTCS COACPYKAHUE
AMUHOKHCIIOT W YMCHBIIAETCA COJACP)KAHME PACTBOPUMBIX OEJIKOB, CaxapoB W
nommdenosos (Ijin, 1952). C.B. 3oun (1982) orMeuan, 4ro BOMPOC TOKCHYHOCTH
Keneza pa3paboTaH HEAOCTATOYHO. HOpMBI TOKCHMYHOrO BIMSHUS PA3IMYHBIX (POpM
JKEJe3a Ha PacTCHUs HE BBISBICHBI. Tak, mpu coaepxaHuu B wie oonee 30% oOuiero
Kele3a  YXYAWAKTCS  (PU3MYECKUME  CBOWCTBA, TEPSETCS  MPOTHBOIPO3MOHHAS
YCTOHYMBOCTh MOYB W MPOSIBISETCS OCTPBIA HEAOCTATOK IMOABHM)KHBIX MUTATEIBHBIX
COCIMHEHUN, YTO CKa3bIBACTCS HA POCTE U KAYECTBE KOHEYHOM IMPOAYKIIUU PACTCHUMN.

MOKHO CUMTaTh, YTO HEAOCTATOK W M30BITOK BOJOPACTBOPHMBIX COCIUHEHMIA
OOYCNIOBIIMBAIOT PA3IMYHBIE (POPMBI YTHETECHUS PACTCHWH, TaK KaK >KEJIE€30 WIPACT
BOXHYIO pOJIb B Mpoueccax Mmeradbonm3ma. BMmecre ¢ TeM ocTraeTcs HESICHOM pPOb
pa3iAuHbIX (HOPM CBOOOIHOTNO OKMCHOIO M TMAPOOKHCHOIO SKENE3a, MOCKOJIbKY OHH
HEMOCPEACTBEHHO PACTCHUSIMU He NOTpeOnsitoTes. [Ipennonmaraercs, 4rto 4eM MEHeEe
OKPUCTAJNTU30BAHO JKEJIE30, TEM OTHOCUTEJIBHO MEHBIIE SHEPruM OyayT 3aTpavyrBaTh
pPacTeHUsT Ha €ro BOCCTAHOBJICHHE, MPU MPEOONaJaHuN CUIBHOOKPHCTATU30BAHHBIX
(dbopM ux BoccTaHOBJIEHUE OyAeT 00Jice MEUICHHBIM U BO3MOYKHO HEAOCTATOYHBIM JIJIst

pactenuii (3oHH, 1982).



39

Pone antoMuHust B (U3UONIOTMU PacTeHHU M3ydeHa HeaocTarouHo. [IoBBIMICHHBIE
KOHLICHTPALMK ATIOMHUHUS B PAaCTBOPE HETATHBHO CKA3bIBAKOTCS HA POCTE W Pa3BUTUHU
pactenmii (Cokonosa, Tonnemrra, Tpogumos, 2007).

AJIOMUHUWH TIO pa3HOMY BIIMSIET HA PACTCHUS, MO3TOMY OMPEACICHUE TOKCUYHBIX
KOHUEHTPAUMi MPOBOAAT OTAEIBHO ISl pa3HbIX BUAOB pacteHuii (Adams, Hethcock,
1984; Goransson, Eldhuset, 1991; Delhaize, Ryan, 1995).

JIOKa3aHO, 4TO SKTOMHKOPW3HBIE IPUOBI MOBBIMIAKT YCTOHYMBOCTh PACTEHUHN K
TOKCUYHOMY BO3JCHCTBUIO QNIOMUHMS. PacTeHHMs MOryT yBEIMYMTH PEAKLMIO
NOYBCHHOMCpEABl B pu3ocdepe, YTO MPOMCXOANT, KOrIA U3 PacTBOPA, COACPIKALIETO
NO; 1 NH,', KOpHH NperMyIlecTBEHHO MOITIOMAKT HUTPAT-HOH. Beneactsue 31oro
pH B pusocepe MOBBIIAECTCS, ATFOMHHHA OCAKAACTCS W HE MOKET MPOHUKHYTH B
KOpeHb (Sposito, 1996).

HekoTopeie aBTOpbI CUMTAKOT, YTO Y BBICIIMX PACTCHUHA €CTh BHYTPECHHUE
MEXAHU3MBI, ONPEICISIIOIIAE UX YCTOWYMBOCTh K QIFOMHUHHIO. [Ipy NMPOHUKHOBEHUH
ATFOMHUHHMS B LMTOIIa3My, B HEH OH MOXET 00pa30BaTh KOMILIEKCH ¢ OPraHMYECKAMU
KHACJIOTaMH, MPOTEMHAMHU W IPYTMMH OPTraHMYECKAMHW JIUTAHJAMH, CUHTE3UPYEMBIMU
KJIETKOM, 1 o0ocabnuBarkes B Bakyossix (Delhaize, Ryan, 1995).

[Tpu BEIBETpUBAaHWYU TOPHOM MOPO/IbI B MOYBEHHBIA PACTBOP MOCTYMAKOT U IPYTHE
JIETKOPACTBOPUMBIE COJIM, KOHLICHTPALIMA KOTOPBIX MOTYT MPEBBIILIATE TOMY CTUMBIE JIJIs
PacTeHUl HOPMBL.

HccnenoBanus Ha anespurax Kypckoi MarHMTHOW aHOMAaIWM IOKa3ajid, 4To
yepe3 2 roja Mmocie BbIHOCA MOPOABl HAa MOBEPXHOCTh KHCIOTHOCTH PACTBOPA
HapacraeT, K 10 rogam AOCTUracT CBOEro MaKkcumMyma, a uepe3 15—18 ner cynbsduasl B
100 ¢cM c¢J10€ MOYTH MOTHOCTBIO OKUCIISIOTCA. Y CTAHOBIICHO TAKXKE, YTO 32 CYTKH B CJIOC
AKTUBHOTO OKHCcleHus: paspyuaercs 3—5 mr/FeS, na 100 r mopoasl, a ¢poHTAIBHOE
OKHCJICHUE CMENIACTC BHU3 TOJIBKO MOCJE TOrO, KaK B MPEABIAYIIEM CIIOE OKUCIIUIOCH
He meHee 70% cymbduaoB. Hapsay ¢ okucieHueMm CyiabQUIOB HACT MHTparus
oOpazytomuxcsi cyab(aroB (M APyruX COJiei) BHU3 MO MPOQUIIIO MO BO3JACHCTBAEM

0CaaKOB, 4YTO MO3BOJLACT TI'OBOPUTL O HAYaJbHBIX CTaaudX OIPCCHCHHUA HWIIN
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CaMOMENMOpalM  MYyTEM €CTECTBEHHOro MpombiBaHus mopoael (Caeuu, 19609,
Anepuxun, Jlynkun, Muxaiinosa, 1986; Jlyakun, 1992).

Brnonne mnoHATHO, Yro ueM OOnbIIE BBHIMANAET OCAAKOB M JIyYlle
JPEHUPOBAHHOCTH OTBAJIA, TEM MEHBILE COACPKAHUE CEPhI B mopoaax. Ho, HecMoTps Ha
BBIMBIBAHUE CEPHOU KUCIIOTHI U €€ COJIEH (M APYruX COJIEH) B HUKHIOKO YacTh Mpouis,
(PUTOTOKCMYHOCTh MOPOJ TOBEPXHOCTHOTO CJIOS OTBAJOB B TEUEHUE ACCATUIICTHN
COXpAHSETCS HA BHICOKOM YPOBHE, IIOCKONIbKY Kartnonsl HY, Al’*, a, BoamoxHo, n Fe™*,
yaepkuBatbcsi B mouBeHHOM mnoriomatomieMm kommiekce (IMT1K) (Dold, Fontbote,
Wildi, 1999; Gast, Schaaf, Wilden, Scheider, Huttl, 2001; Zhang, Luo Sh, 2002).

AHanu3 HaAyYHOH JHUTEpaATypbl MO CEPOCOACPKAIMM OTBajaM IMOKa3al, 4TO WX
CBOWMCTBA, PEKUMBI W DKOJOTUYECKHUE (PYHKIMH WMEKOT YETKO BBIPAKCHHYIO
PETMOHANIBHYIO M MHIMBUIYAJIbHYIO CENU(UKY, U B OTACIBHBIX PETMOHAX OCTAKOTCS
MaJION3yYCHHBIMH.

Cynbduaconepkamme MIAXTHBIE TOPHBIE TOPOJAbI MPU BBIHOCE HA JIHCBHYIO
NOBEPXHOCTh TOABEPTAIOTCS HAPACTAIOIIEMY BO BPEMEHH XWMHKO-OMOJOTHYECKOMY
OKHMCIICHUIO ¢ OOpa30BaHUEM CEPHOM KUCIOTBI W TUAPOIU3YIOLIMXCA CYJb(aroB
Keesa.

OTW  TPOLECCH  COMPOBOXKIAAKOTCS 3aKOHOMEPHBIM  YBEIMYEHUEM OOMEHHOM
KHACIIOTHOCTH, BO3PACTAHUEM MOJABHXKHOCTH QJIFOMHHHS, MOJIMOJEHA, MOBBILICHHEM
PAcTBOPMMOCTH COCAMHEHWH >Kene3a, MapraHua, Oopa, Meaw, LOuMHKA. Bce 3T0
OTPHULIATENIbHO CKA3bIBACTCSI HA PACTCHUSAX M XAPAKTEPU3YET CYJIbPUACOACPKAIINE
NOPOJIbl KAK CHOXKHEHIIMNA OOBEKT Ui PEKYIbTHBALMM HA 3TANe FOPHO-TEXHUYECKUX

paboT 1 Ha 3Tare OUOJIOTMYECKOTO OCBOCHUSI.
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PA3EJI 2 OFBEKTBI 1 METO/IbI UCCJIETOBAHUIT

2.1 Onucanue IKCIEPUMEHTA U CXeMa NPOBEJACHHS ONbITA

Hccneposanus nposoaws ¢ 2010 mo 2018 r1T. HA CTAMOHAPHBIX ONBITHO-
OPOM3BOJACTBEHHBIX ~ Y4YaCTKaX  HA  BEPIIMHE  TPANCUMEBHIHOTO  OTBANA,
PEKYJIBTUBUPOBAHHOTO  penbedodopmupyromum  cmocodbom (S = 0.8  ra),
3akpbiBaromeiics maxtel  «llepmotpaBHeBay (pucyHok 2.1, 1. IlepmoTrpaBeHck
[TaBnmorpaackoro paiioHa JlHenmpomerpoBckoit oOmactu). Ha BepumHe oTBaja
NOCTEAOBATENBHOW  OTCBIMKOM Ky4 IIAXTHOW TMOPOABI  aBTOMAIMHAMHU  ObLI
chopMupoBaH OYTrPUCTO-3aNaAMHHBIA ME30peENbed) (HaHOPEThED).

[Ipn U3ydyeHUM aBTOrCHHON CYKIIECCHM OBLIM ONPEICIICHBI. IMHAMUKA BHIOBOTO
coctaBa (PUTOLICHO30B, CONPSDKEHHOCTh BHJIOB C  YCJIOBHSIMH MECTOOOMTAHWS,
SKOJIOTHYECKAS TOJICPAHTHOCTh, CUCTEMATUYECKAsT CTPYKTYPbl HATUBHON YaCTH BHJIOB,
reorpaguyeckas (apeajoruyeckasi) CTPYKTypa, OCHOBHBIE >KM3HEHHBIE (HOPMBbI
(OnoMopQel), CTPYKTYpa KOPHEBOH CHCTEMBI PACTEHHIA.

ConpsbkeHHOCTh  0COOEH  BUAOB PACTEHW €  YCIIOBUSMH MECTOOOMTAHMMNA
OLICHUBACTCS ¢ MOMOLIBI0 dKonorndeckux mkan JLI'. Pamenckoro, X. Dnnendepra. B
OCHOBE CIoco0a OLICHKM MECTOOOMTAHWUM — DJIEMEHTAPHAS KOHLICTIIUS JTAHAMUYECCKON
ayTAKOJIOTUH, KOTOpasi BKITIOYACT CICAYIOUINE MOJIOKEHUS: 1) KaXAbld BUA PaCTCHHIA
UMEET CBOKO, TOJIBKO €My MPHUCYLIYIO 3SKOJIOTHYECKYK) HHUOIY, 2) CYIIECTBYET
BEPOSATHOCTHOE COOTBETCTBHE MEXKAY BUAAMH W TpPaaMeHTaMu (AKTOPOB Cpeasbl;, 3)
Hajuue ocoOeii BUIa JaeT MHPOPMALAIO 00 SKOJIOTMH MECTOOOUTAHMUSI.

JUIst OTIpeAeIIeHHs] SKOJIOTMYECKOM TOJIEPAHTHOCTH PACTEHMI UCTIOB30BaHbl 100-
OaJUIBHBIE MIKATBI SKOJIOTHYECKAX (PaKTOpOB Oa3bl AAHHBIX «JKOJATa», CO3JAHHOW B
nabopatopun  (QOpel W PACTUTEABLHOCTH HUKHUTCKOTO OOTAHWYECKOro  caja
(Kopxkenepckuii, 1990, 1999). JlanHas 0a3za COACPNKUT YHUPUIMPOBAHHYIO

UH(OPMALIMIO O Pa3MEIIEHUU BUAOB BJIOJIb TPAMEHTOB (PAaKTOPOB-YCIOBHUM U (PAKTOPOB-
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pecypcoB. Touky onTUMyMmMa W pealu30BaHHBIA (parMeHT TrpagueHTa Ha HEM
OTNPEACTISUIN /ISl BeAyIuX (PaKTOPOB-yCIOBUI U (PAKTOPOB PECYPCOB (OCBEUICHHOCTh —
3aTCHECHUE, TEPMOPEKUM, APUAHOCTH — TYMHJIHOCTH (OMOPOPEKHM), KPHUOPEKHUM,
KOHTUHEHTAJIbHOCTh,  YBJIQKHEHHE, TMEPEMEHHOCTb  YBIIAXKHEHHUS, KHCJIOTHOCTb
cyOcTpaTta, COJEBOM pekuM (QaHUOHHBIM  COCTaB), COJEpKaHME KapOOHATOB,
COJIEP)KAHUE a30Ta, COACPKAHUE TyMycCa, TPaHYJIOMETPUUYCCKUI (MEXaHUYECCKHIA)
COCTaB cyOcTpara).

Jlns onmpenenieHus >KU3HEHHBIX (POPM HAMM MCHOJIB30BaHA cucTeMa PayHkuepa
(Raunkiaer, 1937), B kOTOpO#i 3TH (POPMBI CBEICHBI K MATA OCHOBHBIM IPYIIIaM:

1. CDaHeDOd)I/ITBI. IToukn BO300OHOBIICHUS HAXOIITCd HAa 3HAYUTECIBLHOM

BBICOTE HaJl MOBEPXHOCTHIO MOuBBL. CioAa TJaBHBIM 00pa3oM OTHOCSATCS JEPEBbI U
KyCTapHUKH. Y JIAJICHHOE OT TMOBEPXHOCTH MOJIOKEHUE MOYEK O3HAYAET BO3MOKHOCTh
WX OTKPBITOW MEPE3UMOBKH 0€3 3alIUThI KAKUX-TMOO0 MTPUCIIOCOOTICHHIA.

2. Xamedutel. [Touku BO30OHOBJICHUS PACHOJIOKEHBI HA PACCTOSIHUM HE
oonee 0,25 M HaJ MOBEPXHOCTHIO MOYBHI M B HEOJIArOMPUSITHBIA MEPUOA 3UMYIOT TOJ
nokpoBoM cHera. Cpeau xaMe(UTOB €CTh KYCTAPHUYKM C BEYHO3EICHBIMH WJIM
OMaJAIIUMK JIUCTSIMHU, a TAKXKE MOJYKYCTAPHUYKH, Y KOTOPbIX B HEOJIArompusITHBIN
NEepUOJT OTMUPAIOT HE TOJIBKO JIUCThSI, HO M YaCTU MOOETOB.

3. emukpuntoduthl. [Toukn BO30OHOBIICHUS JIEKAaT HA YPOBHE MOBEPXHOCTH

MOYBHI, T/I€ OHU OTHOCHUTENIBHO 3alllMIICHBI CaMOil MOYBON W OTACIbHBIMH YaCTIMHU
pacteHus. MopQoioruueck 3Ta rpymnmna J0BOJAbHO pa3HOOOpa3Ha M MPEACTaBICHA B
OCHOBHOM TPaBSAHUCTHIMUA MHOTOJIETHUKAMH.

4. KpunTodgutel. Ha 3MMy HaA3eMHBIE 4YacTH OTMHUPAKOT, HO MOYKH

BO30OHOBJIEHHSI COXPAHSIOTCS B MOYBE (r€OQUTHI) WIM TMOA BOJAOH (TMAPOQPHTHI).
COOTBETCTBEHHO XapaKTEPy MOJA3EMHBIX OPraHOB PA3IMYAOT JIYKOBUYHBIE T'€O(UTHL,
KIyOHEBBIE, KOPHEBHINHBIC, KOPHEBbIE. YTIyOJeHHE B TMOYBY HAMOOJIEE YSA3BUMBIX
qacTel sBaseTcss BecbMa 3((ECKTHBHOM 3alIMTOH Kak OT XOJOJHOIO, TaKk M OT
3aCyLUIMBOr0 NMEPHOJA.

5. TepoduTeL OnHonerHue pacrenus, KOTOPBIE [IEPEIKUBAIOT

HEONAronpusITHOE BPEMs ToJla B BUAEC CeMsiH. BaxHelmas amantuBHash yepra 3TOH
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JKU3HEHHOH (POpPMBI — CMOCOOHOCTH B C)KAThle CPOKH NPOXOAUTH MOJHBIA UK
Pa3BUTHS, 3a4ACTYIO BECbMA KPATKHIA.

Jliis u3ydeHust 0co0eHOCTENH (POPMUPOBAHUS MOJIOBIX SMOPHO3EMOB HA OTBAJIaX
u3ydaaum Hx (u3nyeckue, (PU3NKO-XUMUYECKME M XUMHYECKHE CBOHCTBA W
arpOXMMHUYECKUE MOKA3aTENM B MEKOYTOPHBIX MOHM)KCHUSX IMOJA MCKYCTBCHHBIMH W
€CTECTBEHHbIMU (uTOonEcHO3amMu. KoHTponem cnyxkuna cyibpuaHas ropHas Mnopoja,
0TOOpaHHas ¢ HE3aPOCIINX BEPUIMH, WIH CKIIOHBI OyTPOB.

B wuccnenopanus BkjtoueHbl 20-22-€THUE MOJIOJABIE MOYBBI MEXKOYTOPHBIX
NOHWXKEHU (3MOpuo3embl). B pabore HaMM NPUMEHSJIACh KJIacCH(PULIMKALHS
TEXHOTeHHbIX Janamadros, npemioxkeHHas M.M. anmkueeim 1 B.M. KypaueBbim
(Okonoruss W pekynbTHBaLMs..., 1992) B wmommpukaumm B.M. Kypauera wu
B.A. AnapoxanoBa (KypaueB, Anapoxanos, 2002). [To 31oii kinaccudukanyiu Ha OTBaIE
BBIJICTICHBl 3MOPHUO3EMbl HMHHULHAAIBHBIC, 3MOPHO3EBI OPraHO-aKKyMYJISITUBHBIE W
3MOPHUO3EMBI IEPHOBEIE.

[Tnomane MexOYrOpHBIX MOHMXKEHWH Ha maxrte «llepmoTrpaBHEBa» COCTaBIIsANIA
or 3,5 no 10 ™’ IIpoeKTHBHOE NOKPHITHE €CTECTBEHHON pPACTHTEIHHOCTH B
MEXKOYTOPHBIX MOHMKEHUAX ObLI0 30-95%.

Bbi 3aJ105kK€H OMBIT IO CO3JaHUIO MCKYCCTBEHHBIX (PUTOLIEHO30B B MEXKOYTOPHBIX
noHwkeHusx (pucynok 2.2). Ilocaaka pactenuii BeimosHeHa B 2000-2005 1T,
PEHIOMHBIM CIOCOOOM.

[TonOop BHOOB OCYIIECTBISUICS 1O JABYM HANPABJICHUSM: HPUCYTCTBUE B
OPUPOJIHBIX  (PUTOLICHO3aX MCCIECAYEMOro pailoHa W MPUCIOCOOJIEHHOCTh K
KIMMATUYECKAM  YCJIOBHSM  paiioHa. M3BECTHO, 4YTO  KIMMAaT  OMPEACTSET
NOTCHUMAIBHBIA apeal MPOM3PACTaHWsl MPUTOAHBIX AJII PEKYJIBTHBALMH APEBECHO-
KYCTapPHUKOBBIX PACTEHWI B JTAHHOM peruoHe. Ha 3ToM 3Tane mccnenoBaHuii U3 BCEro
MHOT0OOpa3usi  BJIIEMEHTOB  KJIUMaTa YCTAHABIMBAIMCH WM  YTOUYHSUIUCH  T€
KJIMMATHYECKHAE MMOKA3ATEIN-PETYIATOPBI, KOTOPBIE HENOCPEACTBEHHO BIMSUIA HA POCT
U JIOJITOBEYHOCTh JICPEBBEB W  KYCTAPHUKOB, ONPEACIsUIA  MOAOOP  BHIOB.
I'upporepmuuecknii  ko3pduument (I'TK)  paccumteiBasim  mo  CeNssHUHOBY

(Baxos, 1977).
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beo BeicaxeHo 17 BuaoB pacrenuit: Pinus nigra subsp. Pallasiana (Lamb.)
Holmboe, Juniperus sabina L., Juniperus virginiana L., Platycladus orientalis (L.)
Franco, Sumphoricarpos albus (L.), Robinia pseudoacacia L., Buddleja davidii Franch.,
Spiraeaxvanhouttei (Briot) Carriere), Ligustrum vulgare L., Gleditsia triacanthos L |
Quercus robur L., Acer platanoides L., Fraxinus lanceolata Borkh., FElaeagnus
angustifolia L., Syringa vulgaris L., Forsythiaxintermedia Zabel, Tamarix tetrandra
Pall. ex M.Bieb.

Jlns wm3ydeHuss 0coOCHOCTE (POpPMHUpPOBaHMS TEXHOICHHBIX CYOCTpPAaroB Ha
IUIOCKAX OTBajaX M3ydalu WX (PU3AYECKUE, (PUIUKO-XHUMHUUYECKHE M XUMHUYECKHE
CBOWMCTBA M AarpOXMMHMYECKHE TII0Ka3aTeau TOJ HWCKYCTBEHHBIMUA (PUTOLICHO3AMH.
KonTponem cnyxuna cyibuaHas ropHas mopoaa.

HccenenoBanust MpoBOAMIM HA TIOCKOM OTBAJIE CYIb(UIAHON TOPHOM MOPOABI HA
TICII «Ilaxta «ITaBnorpaackas» [TAO «JITOK ITaenorpaayromns» (S = 0,15 ra).

OnBITHO-MMPOU3BOICTBEHHBIN YYaCTOK JEKOPATHBHBIX JPEBECHO-KYCTAPHUKOBBIX
pacTeHWii Ha TUIOCKOM OTBaje Mo A0NMHE pekn Camapel Obll PEKYJIbTUBHPOBAH B
1999 r. manozarparabiM pu3nko-xumuueckum cnocobom HBC-HHII. B uccnenopanus
BKJIFOUEHBI 3 BapuaHTa ombiTa: 1) cynbduanas ropHas nopoga — [Tl (koHTposib); 2)
okapOOHaueHHas CyJdb(uaHas ropHas MOpPoJa C BHECCHHEM M 3allAXMBAHUEM Ha
riyouny 20 cm apeecHbix onunok — JJO (I'TI+KC+0); 3) okapOoHaueHHast ropHas
nopoja C BHECEHHWEM U 3aMAXMBAHMEM OCAJTKOB XO30BITOBBIX CTOKOB — OXC
(ITI+KC+OXC). OrMeruMm, 4YTO ONWIKH, M OCAaAKA XO30BITOBBIX CTOKOB Ha
OKapOOHAYEHHYI0 TOPHYKO TMOPOAY OTChIMAIKACH cioeM S5 cM. Hopma oOTChIKH
KapOOHATHOrO  JKEATO-Oyporo  JIECCOBHIHOTO  CYIJIMHKA  PAcCUMTHIBAJIACh 1O
conepxannio Ca”* B cyrmiHKe 1 S BanoBoii B cynbduHoit mopose. B cpeHem Ha 1 ra
BHOCUI0Ch 800—1000 T cyrmuuka. Ha 3TOM ydacTke 3a0KeHO 9 pa3pe3oB U 0TOOpaHO
13 00Opa3zioB Nopoasl U CyOCTpaToOB AJis TAOOPATOPHBIX UCCIICTOBAHUH.

Ha Bcex BapuaHTax ombiTa ObUIM BBICQKCHBI CICAYIOIMUE APEBECHBIE W
KyCTapHUKOBbIE pactenus: Gleditsia triacanthos L, Tamarix tetrandra Pall. ex M.Bieb.,
Symphoricarpos albus (L.) S.F.Blake, Elaeagnus commutata Bernh. ex Rydb., Catalpa

bignonioides Walter, Spiraea vanhouttei (Briot) Zabel, Pyracantha crenulata (Roxb.
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ExD.Don) M. Roem., Pinus nigra subsp. Pallasiana (Lamb.) Holmboe, Acer
platanoides L. Bce yka3aHHbIC pacTeHHMsl BBICA)KEHHBI HAa BCEX BapuaHTax Mo 5
AK3EMIUIAPOB KAKAOr0 BUAA. Ha KOHTPOJILHOM BapuaHTe B MOMEHT UCCIIENOBAHUIN BCE

pacTeHMs TOTUOJIH.

2.2 MeToanl uccjieaoBanuii

[Ipn mosieBbIX M JIAOOPATOPHBIX MCCIAEAOBAHUSX MOJIOABIX MOYB WM TOPHOH
MOPOJIbI UCTIOJIB30BaHbI TPUHATHIE B TOUBOBeAcHUH [ OCToL, JICTY u meroquku. [1pu
orbope mpoO CyabPUAHOH TOPHOW TOPOJBI, HSMOPHO3EMOB W  MPOBEACHUS
naGoparopHbix pador yureHbl craaaptel ['OCT 12071-2000 «I'pynter. Ot6op,
YIIaKOBKA, TPAHCIOPTUPOBAHUE U XPAHEHUE 00PA3LIOBY.

Ha Bepummne otBana maxtel «[lepmorpaBHeBay ObLTO 3an0XeHO 32 paspes3a Ha
ryouny 10 60 cM 1 oToOpano 96 oOpasznos. OOpasibl TOPOABl U MOJIOAOW MOYBKI U3
pa3pe3oB oTOMpanu st aHanu30B 1o cyiosm 0-20, 20-40 u 40-60 cm.

OO6pa3zubl Ha B1axHocTh U N, P, K otOupanu B anperne, aBrycre u oktsaope ¢ 2010
1o 2012 rr. belm onpeneneHsl 3anacsl MPOAYKTUBHON BJIATM U MTUTATEIIBHBIX BEILECTB.
Pa3zpe3sl 3aknaapiBajii TaKMM 0Opa3oM, YTOOBI OXBAaTUTh MCCICAOBAHUSIMHA BECH
Y4YacTOK.

['panymomMeTpuyeckuii CoCTaB MENKO3€Ma ONPEIACIsUIA  METOIOM MUNETKH
nupodocdaTHeiM crmocodoM M Mukpoarperatheiii — no Kaumnckomy (I'OCT 12536-
2014; Kaumnckuii, 1958, 1947), makpoarperarHblii coctaB nouB — Mo CaBBHHOBY
(I'OCT 12536-79, Bamonuna, Kopuarmna, 1986), o0OBbeMHYX0 Maccy MeEIKO3eMa
oroupanu mumHapoM 1no H.A. Kaumnckomy (I'OCT 5180-84), o0umyro mopucTocTb
OTNPEACTISUIA pacueTHbIM MeToA0M (Baaronuna, Kopuarnna, 1986).

BoonpoHHIaeMoCcTh 1 HAMMEHBIIYIO BIArOEMKOCTb MTOYB ONMPEACIISII METOI0M
pam (Bamtonuna, Kopuarmna, 1986), MakCHMaJbHYH) TMTPOCKOIMMYHOCTH — IIO
Hukonaesy (I'OCT 5180-75; Pome, 1969), xo>3pPuumeHT BOAONPOYHOCTH

PACCUMTHIBAIM MO CYMMAapHOW BHEHIHEH MOBEPXHOCTH arperaroB (Arpodusnueckue
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[TepcneKTUBHOCTH BhIpAIMBAaHUs 17 BUAOB JPEBECHO-KYCTAPHUKOBBIX PACTCHUH,
UCIOJIb3YEMBIX B OMBITE MO CO3JAHUIO MCKYCCTBEHHBIX (PUTOLEHO30B HA CYJIb(UIHBIX
OTBAJIaX, OLEHUBAJIM MO OOLIEMY COCTOSIHUIO (BBICOTA, OKPY>KHOCTh IITaMOa CTBOJIA),
nexopatuBHocTH 1o 4-x OamubHOM wwikane (Korenoea, Bunorpamosa, 1974) m no
PA3BUTHIO KOPHEBOH cUCTEMBI (MeTOA «cpe3a» KonecHukosa (KomecHukos, 1972).

Cratuctuueckas 00pabOTKa OKCICPUMEHTAIBHBIX JAHHBIX NPOBEAEHA C

HUCIIOJIB30BAHMEM CTATUCTHUYECKOIO makera Statistica 6.0 u MS Excel.
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PA3EJI 3 MPUPOJAHHBIE YCJIOBUS PETTOHA UCCJIEJJOBAHUI

3.1 Kaumar paiioHa v noroaHbie yCJIOBHSI B IEPHOJA IPOBEACHUS HCCIeI0BAHMIT

[TaBmorpaackuii  aIMUHUCTPATUBHBIAH pailoH JIHEMPOMETPOBCKOH  00MacTH
PaCIOJIOXKEH B €€ BOCTOUYHON YaCTH U 3aHUMACT muiomaas 1450 KM,

KimmMar xapakrepusyercs KaKk yMEPEHHO-KOHTUHEHTAIbHBIN. B COOTBETCTBHHM C
OOLICTIPUHATON CHCTEMOM arpOKIMMATHYECKOTO paiioHupoBanus (Jlazapenko, 1995),
paliOH OTHOCUTCS K LEHTPAIHHON YMEPEHHON 3aCyILIINBON arpOKIMMATHYECKON 30HE
ceBepHO# crenu Ykpaunbl. [lo nmureparypueim nanueiM (benosa, Tpasnees, 1999), B
3TOM paiioHe B cpeaHeMm Bbimagaer 514 MM ocagkoB B roxa. CpemHeroposas
TeMmneparypa Bo3ayxa 8,4°C. B cpenqHeM MHOTOJICSTHEM BBIBOJIE, 32 TOJl HAKATUIMBACTCS
3030° aktuBHbBIX (B 10° C) Temneparyp. B pa3Hble roJpl 3Ta CyMMa U3MEHSETCS OT
2336° no 3723°.

Cpennss 3a Tpu roga uccaeaopanuii (2010-2012 rr.) remneparypa Oblia paBHa
8,9°C (tabmuua 3.1.1), uTo GJAM3KO K MHOTOJIETHAM JAHHBIM, YKA3aHHBIM B JIATEPATYPE
(benosa, Tpasnees, 1999). B 2010 r. caMbIM XOJIOJAHBIM MecsiiaM ObuT sHBaphb, B 2011 u
2012 rr. — (eBpasb. MUHUMANILHAS TEMIIEPATYPa BO3AyXa Ommyckanachk 10 —27,6°C (B
¢despane 2012 r.). Camble >Kapkue MECSAIBI B 3TOM pallOHE — HWIOJIb W aBIYCT.
MakcumanbHas Temreparypa B TEPUOJ MCCIECIOBaHUS 3a(HUKCMpOBAHA B AaBryCTE
2010 r. u cocraBmiia 39,8°C.

Cpenneronopas Temneparypa ozayxa B 2010 r. 6su1a 8,2°C. CaMblil X010 JHEIHA
MECsIl — sHBapb, CO CPEIHMM 3HAYeHHEM Temmeparypel Bozayxa —7,0°C wu
MEHAMATEHLIM —26,0°C B TpeTeil nekane. CaMbIM JKAPKHUM MECSLEM B 3TOM TOJY ObLI
aBrycr: cpemuss temmneparypa 25,2°C, maxcumansHas (39.8°C) oTmeueHa B mepBoii
nexane. Cymma temneparyp Boimie +10°C cocrapuna 3451°. T'010BOE KONIUYECTBO
0CaaKOB paBHANOCH 5433 MM, a 3a BErCTAllMOHHBIA MEPHOA C aNpeNs MO OKTAOPb

cocTtaBmiio 356,4 MM. 3a BEr€TallMOHHBIN MEPUO BbINAIO NMOYTH 66% TOA0BOH CYMMBI



51

0CaaKoB, OoJbllle Bcero B Mac — 87,3 MM, MeHbllle Bcero B aBrycre — 7,7 mMm. ['TK
CensiHuHOBA 3a Tembli nepuoA roaa 0,84 (tabmuna 3.1).

B 2011 r cpeanerogosas Temneparypa Bo3ayxa obuia 8,6°C. CaMblif X0JI0IHBIH
Mmeca — (eBpaib, CO CPEAHMM 3HAYEHWEM TeMIeparypsl Bosmyxa —7,6°C,
MUHUMAaJIbHAsA TeMIeparypa Bo3ayxa —26,6°C oTMeueHa B TpeTel aeKane sHBaps.
CaMbIM KapKUM MECSILEM B roy ObUI MIOJIb, CPEAHEMECIYHAS TEMIIEPATYPa COCTABUIIA
24,0°C, makcumym 37,0°C 3aperucTpupoBad B Tpereil nekage. Cymma TemIeparyp
soime +10°C Owuta 3277°. TOm0BOE KOMMYECTBO OCAAKOB paBHsIOCh 4183 MM, a 3a
NEPUOJT € ampenst Mo OKTSIOph coctaBwiio 2921 mMMm. 3a yKa3aHHBIE CEMb MECSIECB
BbINaj10 oyt 70% roJoBoOi CyMMbI OCAJIKOB, OOJIbIIE BCEro B HMIOHE — 1329 MM, a
MeHble Bcero B aBrycre — 3.4 mm. ['TK CensHunoBa 3a Temiblii nepuoj (anpeinb —
OKTs10ps) 0,55 (Tabnuua 3.1).

B 2012 r. cpenneronoBas Temneparypa Bo3ayxa Obula BbILIE, YEM B MPEABIAYLIHE
nea roga: 10,0°C. Camblii XONomHbIH Mecsl — (eBpalib, CO CPEIHUM 3HAYCHHEM
Temneparypbl Bozayxa —9.4°C u MuHUMaNbHBIM —27,6°C, 3aperHCTPHPOBAHHBIM B
Hayvaje BTOpoil Ackaasl peppans. Hanbonee xapkum MECALEM B 3TOM TOAY CTaJl UIOJIb,
cpennemecsunas temmeparypa 25,1°C, HO MakCHMyM OTMEYEH B CEPEAUHE BTOPOM
nexansl uions (36,6°C). Cymma temneparyp Bhinie +10°C cocrasmia 3898°. T'omosoe
KOJIMYECTBO OcanakoB 563.3 MM, a 3a mepuoja ¢ anpens no okrsope 360,3 M. 3a
BEreTALIMOHHBIN NEPUOA BBINANIO0 NOUTH 64% rog0BOH CyMMBI OCAJIKOB, OOJIBIIE BCETO B
aBycte — 1479 mM, menbine Bcero B anpene — 18,3 mm. ['TK CensHrHOBA 3a EPUOA
anpenb — OKTA0pb Obu1 paBeH 0,87 (Tabnuma 3.1).

Poct m pasBuTHE pacTeHHMil ONMPENENAETCsS arpoOKIMMATUUYECKUMU PECypcamu, a
MMEHHO CYMMOH TeMIeparyp BO3AyXa 3a TMEpuOJ BEreTauud W CTENCHU
VBIQKHEHHOCTH. YBIIAXKHEHHOCTh MOYKHO XapPAKTEPU30BATh YEPE3 COOTHOLLEHUE TEILIA
(cymma TeMmmeparyp) U Biaru (cymma 0caakoB). KOTMYECTBEHHO 3TO COOTHOLICHHE
MOKHO BBIPA3UTh pa3HbIMH KO3(pPuuMeHTaMH. B CBOEM HCCIEIOBAHWM MBI

ucnoab3oBany ruaporepmudeckuii kodpduument (I'TK) Censaunona (Baxos, 1977).
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Tabmana 3.1 — MeTeopoiornueckue mokazarenuy 3a rojael uccnenoBanumii (20102012 rr.)

[Tepuon Temnepatypa Bo3ayxa, °C Cymma I'TK
CpeaHas | MaKCUMyM | MHHUMYM OCaJIKOB, MM CenssHUHOBA
2010 .
sSHBapp -7,0 6,9 -26,0 45,7 HE ONPEIECIIHN
DeBpalib -2,0 6,6 -14,4 428 HE ONPEACIBIN
Mapt 2,2 18,1 -8,3 14,3 HE ONPEIEIIN
Anpernb 10,3 22,6 -0,5 34,4 0,89
Maii 17,2 29.4 5,6 87,3 1,64
HroHb 22,5 35,5 8,9 41,7 0,60
Hromp 25,0 37,0 15,5 82,9 1,07
ABrycr 25,2 39,8 8,5 7,7 0,09
CeHTAOpPD 16,3 31,5 2,1 38,1 0,77
OKTA0OPH 6,2 16,6 -4,7 64,3 HE OMPEACIISAIN
Hos6pp 8.4 22,1 -5,0 25,8 HE OMPEACIIAIN
Jlexaopp -0,1 11,5 -9,2 58,3 HE OMPEACIIAIN
Top 8,2 39,8 -26,0 5433
2011 r.
SHBapp -6,7 2,6 -26,3 39,7 HE ONPEIECIIN
Deppab -7,6 5,0 -22.8 20,3 HE ONPEIECIIN
Mapt 0,1 15,3 -21,5 28,9 HE ONPEIECIIN
Anpenb 8,7 242 -1,8 29,6 HE ONPEACIIIHN
Maii 17,3 30,1 3,2 16,1 0,30
Hrosb 20,9 31,7 9,9 132,9 1,32
Hromp 24.0 37,0 12,4 61,3 0,82
ABrycr 20,9 35,5 6,6 3.4 0,05
CeHTAODPD 15,5 31,4 2,0 16,6 0,26
OKTA0OPD 8,2 26,6 -7,0 32,2 HE OMPEACIIAIN
Hos6pp 0,6 11,9 -14,2 7,7 HE OMPEACIIAIN
Jlexaopp 1,8 14,3 -8,0 29,6 HE OMPEACIIAIN
I'on 8,6 37,0 -26,3 4183 HE ONPEIECIIMN
2012 r.
JHBapp -3,7 9,0 -18,6 41,6 HE ONPECIBIN
Deppab -9.4 5,6 -27,6 26,1 HE ONPEIECIIN
Mapt 0,8 15,4 -12,0 41,6 HE ONPEIEIIHN
Anperb 13,7 32,3 -1,2 18,3 0,44
Maii 19,8 32,7 4,9 37,1 0,59
Hronan 22,2 36,6 6,5 49,0 0,73
Hromp 25,1 36,5 10,7 38,4 0,50
ABrycr 22.4 38,0 7,6 147.9 2,13
CeHTAODPD 16,3 27,7 9,7 21,0 0,43
OKTA0pPB 11,9 25,3 -0,6 48,6 1,31
Hos6pp 4.6 17,9 -4.8 20,5 HE OMPEACIIAIN
Jlexaopp -3,1 13,6 -17,0 73,7 HE OMPEACIIAIN
I'on 10,0 38,0 -27,6 563,8 HE ONPEIECIBIN
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B IlaBnorpanckom paitone 31oT ko3 puuueHT coctapuin 0,75. Cymma aKTUBHBIX
temneparyp Boiie +10°C B cpennem 3a Tpu roga — 3542°C. Cpeanee 3a IepHOJ
HAOMOJICHUI TOJ0BOE KOJMMYECTBO OCaAKOB — 508 MM, 4TOo OJNM3KO K CPEOHHUM
MHOTOJICTHUM JIaHHBIM JUIsl JTAHHOTO arpOKJIMMAarhyeckoro paioHa. Hammensbriee
KOJIMYECTBO 0CaAKOB 3a rof Beimanio B 2011 r. u cocraBuiio 418 MM, a HauOoblIee —
564 mm B 2012 T,

Bzaumocs3p Temneparypbl ¥ BIQKHOCTH XOPOLIO OTPAKAKOT KIMMaJAAarpaMMel,
COCTaBJEHHBIE N0 cnocody Banbrepa-I'ecceHa, Ha KOTOPBIX B ONPEICIEHHBIX
MacmTadax COMOCTABJIICH T'OJOBOM XOJA TEMOEPATypPbl BO3AyXa € XOJOM BBIMAACHHS
ocaakoB. Tak OblUTa NOCTPOEHA KITMMaAHarpaMMa UCCIIEyeMOro paiioHa (pucyHok 3.1).

B wenomM, yciioBus MmOroabl B MNEPUOA MCCIECIOBAHUNA COOTBETCTBOBAIM €€

MHOTOJIETHEMY PEKUMY, XapaKTEPHOMY Uil JAHHOTO MPUPOTHOTO paiioHa.

3.2 llouBbI 1 OYBOOOPA3YOLINE OPOABI

[TouBsl 3anagnoro JlonOacca AensTcs Ha JABa TUNa. B mepByro rpynmy BXOIST
aBTOMOP(QHBIE MOYBHI, (POPMUPYIOIIMECS HA KOPEHHBIX Oeperax Wi BEPXHUX Teppacax
pekn Camapsl C ypOBHEM TpPyHTOBbIX Boa miyOxke 10-15 wm. HaumbGonee
PACTPOCTPAHEHHBIMU CPEAN HUX SIBIISIFOTCS 30HATBHBIE OOBIKHOBEHHBIE MAJIOTYMYCHBIE

YEPHO3EMBI, COIEPIKAIINAE B BEPXHEM rOpu3oHTe 4—5% rymyca.
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I'opuzont H umeer mommocte 042 cm, Hp 42-80 m Ph 80-90 cm. Jlunus
BCKUNaHUs 3ajieract Ha riyouHe 50—60 cMm. ['Opu30HT OeNorna3ku BhIPAXKEH 3a4acTyIO
HESICHO M pacnojiaracres riy0ke ryMyCUPOBaHHBIX TOPU30HTOB. EMKOCTB OTIOLICHHUS
konebnercs B npenenax 3040 cmonb (+)/kr mouBel. [lOrIOHmICHHBIE OCHOBaAHHMS
npencrapnensl Tombko Ca®” u Mg®'. ITouBoo6pasyromeii Mopoaoii OOBIKHOBEHHBIX
YEpHO3EMOB B OOJIBINIMHCTBE CIIy4acB SIBJISIETCS JIECC W JIECCOBUAHBIE CYIJIMHKH
TSOKEJIOCYTJIMHACTOTO TPAaHYJIOMETPUYECKOr0 cocTaBa. [lo3ToMy W mouBbl 00JIa1ar0T
MPEUMYIIIECTBEHHO  TSKEJIIOCYIVIMHUCTBIM -~ cocTaBoM. B [laBmorpaackom  paiioHe
HIMPOKO PAa3BUTHI Mpouecchl 3po3un  (53% mNOouYB HMMEKOT NpPU3HAKK Cinado- |
cpenneapoanpoBannbiX) (bexkapesud u ap., 1974).

Bo BTOpyro rpynmy BXOAST THAPOMOP(HBIE WM NOJYTHAPOMOP(HBIE MOYBHI,
HaxoAsImMecs B npeaenax noimel peku Camapbl. OTH TOYBBI IPA BECEHHEM PA3JIMBE
WHOTAA MCMBITHIBAKOT KPAaTKOBPEMEHHOE 3aToricHre. KpoMe TOro, rpyHTOBBIE BOJIbI
3QJIETAk0T BBILIE KPUTHYECKOTO YPOBHS, B PE3YJIbTATE YEro B MOMME CHOPMUPOBATIUCH
OONOTHBIE, JIyTOBO-OOJIOTHBIE W JIyTOBO-YEPHO3EMHBIE MOYBHI, B PA3HOW CTENCHU
3aCOJIEHHBIE M COJIOHLICBATHIE.

JlyroBeie mouBbl coaep:kar oT 2 a0 5% BaJlOBOro rymyca, 4acTto mnpoQuib
CIIOUCTBIH. AJUTFOBHAIBHBIE OTJIOKCHHS NOWM 00JaJar0T MOIIHOCTBEO Oonee 5—8

METPOB U YaCTO YXOAAT MIy0KEe YPOBHS TPYHTOBBIX BOJI.

3.3 I'eosiorus

Ha pa3mbiTOii MOBEPXHOCTH  JTOKEMOPUICKAX  KPHCTAUIMYECKUX  TMOPOA
YKpauHCKOro HMTa 3a1eracT 0CajA04yHO-3P(y3MOHHAs TOJINA JECBOHCKOTO BO3PacTa,
XapaKTEPU3YIOMIAIC MEPECIauBAIOIIMMACA  HM3BECTHSKAMH, TECYAHO-TTTUHUCTBIMU
ClIaHLAMW W JAPYTUMU nopoaaMu. [IoBepx NEBOHCKMX OTJIONKECHWI HAXOIWTCS TOJINA
NOPOJI KAMEHHOYTOJILHOTO BO3PAacTa, MPEACTABICHHAS BEPXHUM U CPEAHUM KapOOHOM.
K »3TuM OTIOXXEHHSM TPUYPOYEHBI MPOCIOM KaMEHHOro yrias. B crpoenun

KaMeHHOYFOHBHOI\/JI TOJIIIX IIPUHUMAIOT Y41aCTHUC O6J'IOMO"IHI>I€, I'NIMHUCTBIC, YITIMCTEIC



56

NOPOJIbl, ECYAHUKHA CEPOTr0 U TEMHO-CEPOr0 I[BETA U AJCBPUTHL. | TMHUCTHIE TOPOABI
OPEJICTABICHBl TNPEUMYIIECTBEHHO ApPrM/UIMTAMHA W YIJIOTHEHHBIMU TJIMHAMMU  C
coxepxanrem vactur pazmepom <0,001 mm 57-64%.

Bumemaromme kaMeHHbIA yroyib MOPOJbl HA KOHTAKTE C MOJE3HBIM MCKOMAEMBIM
CWIbHO MUPUTH3UPOBAHBL. [lMpuT BCTpewaeTcs B BUAEC HEOONBIIMX MPOCIOEK,
KOHKPELWA, CTSHKEHWA W €IMHWYHBIX KpuctauioB. [lo mepe ynaneHus OT JTUHUM
KOHTAKTa MOPOJ C YITIEM, KOJTUYECTBO MUPUTA B MOPOJAX 3aMETHO yMeHblIacTca. B
KAMEHHBIX YTTISIX TAKXKE MPUCYTCTBYET MUPHUT, O YEM MOKHO CYIUTh MO MOBBIIICHHOMY
cojepxkaHuto B HUX cephol (1-4%). [Tpu 3ToM Ha 105110 CYJIbMUAHONU CEPHI TPUXOAUTCS
ot 30 no 70% Bceit ceprl, COAEPKAIICHCS B YIJISX.

Takum 00pazoM, KOHTAKTHBIE MOPOABI M OCTATKH YIJIsi MAPUTU3UPOBAHBL U MPH
W3BJICYCHUA WX HA JHECBHYIO [MOBEPXHOCTh IPOMCXOJUT OKHUCIICHUE NUPHTA W
00pa3oBaHKE CEPHOMN KUCIOTHI.

[ToBepx YrICHOCHOM TONINM 3aJE€Tar0T MEPMCKUE MOPOJABI, 3aTEM ME3030MCKHE
OTJIO’KEHUS B BUJIC MIMH KOPAUYHEBO-KPACHOTO M CEPOT0 LIBETA U TIECYAHUKOB, KOTOPBIC
NOKPBIBAOTCS TPETUYHBIMU OTJOKEHUSIMU. [laeoreHoBbIE OTIOXKEHUS Oy4akCKOro
Apyca NPEACTABICHBl NMPEUMYIICCTBEHHO MECKAMM M TMECYAHWMKAMM, KUEBCKHHA spycC
COCTOMT TTIaBHBIM 00pa3oM W3 3E€JICHOBATO-CEPBIX M TOJIyOOBATO-CEPBIX MEPIreIMCThIX
IJIMH, XapbKOBCKHW ClaracTcsi MOPCKAMH TJIAYKOHUTOBBIMM TIECKAMH, A TaKXKe
CEPOBATO-3€JIEHBIMU BS3KUMU MIMHAMU. HEOTeHOBBIE OTIIOKEHUSI COCTOAT M3 TIECKOB U
NIECYAHBIX TJIUH.

YeTBEpTUYHBIE  OTJIOKECHUSI MPEACTABICHBl KPAaCHO-OYphIMH TJIMHAMH U

JIeCCOBbIMU OTNIOKECHUSIMU (BekapeBny u 1p., 1974).

3.4 PacTure/ibHBII OKPOB

Pactutensrocte  Ilpucamapbss 3aHMMacT 0co00€ MECTO B MPUPOJE
JIHENPONETPOBIIWHEL. 3mece  cpOpMHMpPOBAHO  JABa  MHKponaHamadra - —
PUBOAOPA3AEIBHO-0AIOUHBI M TEppacoBelid. st mpHBOAOPA3AEIBHO-0AIOYHOTO

naHawadra XapakTepeHO TO, YTO CEJIbCKOXO3SIMCTBEHHBIE YIOfbs pazHOOOpa3sTCs
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OTHOCSITCSI MPEUMYIIECTBEHHO K BBICOKOTPABHOMY THITy C TOCHOJACTBOM TPOCTHHKA
OOBIKHOBEHHOTO (Phragmites australis (Cav.) Trin. ex Steud.).

Ha Bropoii necuaHoii Teppace BCTpEUaOTCS COCHSIKH, OCPE3HSIKU, OJIbIIAHUKN U
Top(dsHbIE 00JIOTIA, BKIIOYAKOIUE 35 CEBEPHBIX BHJAOB (MAMOPOTHUKH, TIJIAYHBI,
TopsHbie MxH, opxuach.). Ha Hell Takke QopMHpPYrOTCS nCaMMO(WIBHBIE CTEMU C
XapaKkTepHbIMU TPEACTABUTENSIMU. OBCsiHULA bekkepa (Festuca beckeri (Hack.)
Trautv.), ToukoHor cusslii (Koeleria glauca (Spreng.) DC.), koBbUIb necuanblii (Stipa
pennata L.), OeccMmepTHMK mnecuanblii (Helichrysum arenarium (L.) Moench),
THICSTYECTTUCTHUK OOBIKHOBEHHBIH (Achillea millefolium L.).

Ha tperpux Teppacax B COJIOHIIOBO-COJIOHYAKOBBIX YCIOBHUSX (POPMUPYETCS
rajio(puTHas paCTUTETLHOCTb.

B Ouoreonenoszax [lpucamapbsi mpou3pacTacT psj PEAKUX Ui CTCHHOU 30HBI
pacrenuii. Tak, B OalipayHbIX Jecax BCTPEYACTCS Psii CPEIM3EMHOMOPCKHX BHUIOB:
HUIEMHUK BBICOKUN (Scutellaria altissima L.), okonnuk TaBpuueckuii (Symphytum
tauricum Willd.), BopoOeitHuK nypnypHO-cuHUI (Aegonychon purpurea-coeruleum
Holub.). B onpmianukax, HaxoasOIMXCs HA CTHIKE apeHbBl W MOHMBI, MMPOM3PACTAET
OONBIIOE KOJMYECTBO MAMOPOTHUKOB, apeal KOTOPBIX JICKHUT JAIbLIE K CEBEPY.
Bonbioit ouar ceBepHbIX BUIOB C(OOPMUPOBAJICS HA apPEHE, TAC KPOME COCHBI U Oepe3bl

BCTPEUAOTCS TUIAYH, OPJISIK, OpXUAHbIE, carHoBbie Mxu (benosa, Tpasnees, 1999).
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PA3/IEJI 4 TUHAMUKA ABTOT'EHHOM CYKIIECUU
HA CYJIL®UJICOJAEPKAILMX IAXTHBIX OTBAJIAX U PEAKIIUS
PA3JIMYHBIX TOPO/I JEPEBLEB I KYCTAPHIUKOB HA CBOVICTBA
YMBEPUO3EMOB

4.1 llepBu4Hasi cyKueccusi Ha SMOpHO3eMax Cyab(PUIHBIX OTBAJIOB

dopmMHrpoBaHUE OMOLICHO30B HATOPHBIX OTBAIAX — MPOLECC OUYEHD CIOXKHBINA. [0
yrBepxkacHuio B.M BepHaackoro, xuBoe BEmIECTBO OMOCHEPBI MOCTOSIHHO OKa3bIBAET
JABICHUE HA BCE JOCTYIHOE €My MPOCTPAHCTBO. [l03TOMy, >KMBBIE OpPraHU3MBbI
BCTPEYAKOTCS B PHIXJIBIX MOPOAax Ha OONBIIWX rIyOMHAaX, XOTd M B 00J1€€ YIPOLIEHHBIX
COOOLIECTBAX, YE€M HAa TMOBEPXHOCTH 3€MHOH KOpbel. B BO3ayxe NOCTOSHHO
OPUCYTCTBYIOT MHUKPOOPraHu3Mbl, cnopel TpuOoB. [Ipm BbIHOCE Ha JAHEBHYIO
MOBEPXHOCTh MUKPOOPraHW3MBI Cpa3y >K€ MONaJar0T Ha MOopoay OTBajoB. [TosTtomy
YTBEPKACHHUE, YTO TOPHBIE MNOPOABI B OTBajlaX CTEPWIbHBI W OE3)KU3HCHHBI, a
(opMupoBaHuE PUTOLEHO30B HAYMHACTCS YEPE3 HECKOJIBKO JIET MOCiE €€ BBIHOCA HA
MOBEPXHOCTH HE COBCEM BepHO (TopueBckuii, 1964).

Ha Bepmmne TeppukoHOB uepe3 10-12 ner mocie MpeKpameHus OTCHINKA
nopoibl OBUIO MPOBEAEHO re000TAHNYECKOE OOCIIEIOBAHUE U BBISIBIICHBI TP CUHY3UH
PACTUTENBHBIX TPYMIIUPOBOK, MPEACTABICHHBIX 35 BHIAMM BBICIIUX COCYJIUCTBIX
pacTeHuid, KOTOpBIC pachpeaciicHsl o 15 cemeiictBam. KpynmHelmmm cemMelcTBOM
BBICTYNIAJIO CEMEUCTBO Asteraceae — 27%, cnenyromme 3a HUM cemeicTBa: Poaceae —
19%, Fabaceae — 14%, Polygonaceae — 9%, Brassicaceac — 6%, Santalaceac — 6%;
ocTaJIbHBIE 9 ceMelcTB ObUTH MpeAcTaBicHbl 0 1 BUaYy (Tabnuia 4.1).

[lepBast cuHy3MsI — CHHY3Msl TPOCTHUKA B TOHMYKEHHOW OJIFOALIE00pA3HO YacTh OTBaja,
I7I¢ AKTUBHO aKKyMYJIMPYIOTCSl OCAJIKH W MPOIYKThl CMBIBA, BTOPasi — CHHY3Usl BEHHHUKA
— YYaCTKH MEKOYTPOBBIX MOHM>KEHUH C HAMBITBIM JJIFOBUEM M TPEThSI — CUHY3HSI BA3EIS
— (parMEHT TMOBEPXHOCTH C BHECEHHBIMH CTPOUTENBHBIMU OTXOJAMH (JIPEBECHBIC

OTUJIKN).
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Tabnmuna 4.1 — Coucok BUAOB BBICIIMX COCYUCTBIX PACTCHHIA, 3aPETUCTPHPOBAHHBIX
MOCJIE 3aBEPILCHHUS OTCHINKKA HA MMOBEPXHOCTH MOPOAHOIO OTBAJIA IIAXTHI

«IIepmorpaBHeBaY

Bun IIpucyrcTBre BUa B PUTOLIEHO3aX
12 ner nocne 25 ner nocne
OTCBINKHU OTBAJIa | OTCBHIIKH OTBaJla

1 2 3

CemelicTBO Asteraceae

+

Achillea millefolium L.

A. nobilis L.

Ambrosia artemisiifolia L.
Arctium lappa L.
Artemisia absinthium L.
A. cina Berg ex Poljakov
A. vulgaris L.

Centaurea diffusa Lam. -
C. juncea L. —
Chondrilla latifolia M. Bieb. +
C. juncea L. —
Cichorium intybus L. —
Cirsium incanum (S.G.Gmel.) Fisch. ex M. Bieb. | —
Cyclachaena xanthiifolia (Nutt.) Fresen. -
Lrigeron canadensis L. -
Lactuca tatarica (L.) C.A Mey. -
Onopordum acanthium L. —
Rhaponticum repens (L.) Hidalgo +
Senecio leucanthemifolius Poir. +
Sonchus arvensis L. +
S. oleraceus (L.) L. -
Tanacetum vulgare L. —
Tripleurospermum inodorum (L.) Sch.Bip. —
Tragopogon borysthenicus Artemczuk —
1. dubius Scop.
Xanthium strumarium L. —

+|+]|1

+[+]1

+|+]1

|
]+

[+ ]

[+

+
|

+

\O
e
\O

CewmeticTBo Poaceae

+

Anisantha tectorum (L.) Nevski
Bromus arvensis L.

B. hordeaceus L. —
B. japonicus Thunb. +
Bromopsis inermis (Leyss.) Holub -
Calamagrostis epigejos (L.) Roth +
Digitaria sanguinalis (L.) Scop. -
Lchinochloa crus-galli (L.) P.Beauv. -
Elymus repens (L.) Gould +
Puccinellia dolicholepis (Krecz.) Pavlov -
Poa angustifolia L. —

+ ||

FlH ] ]
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[Tponomxenne Tadbmmubl 4.1

1
P. compressa L. - +
P. pratensis L. - -
Phragmites australis (Cav.) Trin. Ex Steud. + +
Setaria pumila (Poir.) Roem. & Schult. - +
6 12
Cewmeticto Fabaceae
Lathyrus tuberosus L. + +
Lotus corniculatus L. + +
Melilotus albus Medik. = +
M officinalis (L.) Pall. + +
Robinia pseudoacacia L. - +
Securigera varia (L.) Lassen +
4
Cemeiictso Rosaceae
Malus domestica Borkh. - +
Prunus armeniaca L. - +
P. spinosa L. - +
Pyrus communis L. - +
Reseda lutea L. - +
Rosa canina L. - +
0 6
CewmeticTro Polygonaceae
Fallopia aubertii (L. Henry) Holub + -
Persicaria maculosa Gray — +
Polygonum aviculare L. - +
Rumex acetosella L. + -
R. confertus Willd. - +
R. crispus L. + +
3 4
CewmetictBo Chenopodiaceae
Atriplex nitens Schkuhr + —
Chenopodium album L. - +
Polycnemum arvense L. - +
Salsola australis L. - +
Silene viscosa (L.) Pers. - +
1 4
CewmeiicTBo Brassicaceae
Diplotaxis muralis (L.) DC. - +
Lrysimum diffiusum Ehrh. + -
Sinapis alba L. - +
S. arvensis L. + -
2
CewmeiicTBo Solanaceae
Hyoscyamus niger L. - +
Populus nigra L. - +
Solanum nigrum L. — +
0 3
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1

CewmelicTBo Santalaceae

Thesium arvense Horv

Th. brachyphyllum Boiss. + -
2 0
CewmeiictBo Convolvulaceae
Convolvulus arvensis L. + +
1 1
CemeiictBo Resedaceae
Reseda lutea L. — +
0 1
CewmetictBo Scrophulariaceae
Linaria vulgaris Mill. - +
Verbascum ovalifolium Donn ex Sims + +
1 2
CewmeiictBo Fagaceae
Quercus robur L. - +
0 1
CewmeiictBo Lamiaceae
Sideritis montana L. — +
0 1
CewmelicTBO Aceraceae
Acer campestre L. + +
1 1
CewmetictBo Elacagnaceae
FElaeagnus angustifolia L. - +
Fuphorbia esula L. + +
1 2
CewmeticTBo Apiaceae
Daucus carota L. + +
1 1
CewmeticTBo Boraginaceae
Echium vulgare L. — +
0 1
CewmeiictBo Ranunculaceae
Consolida regalis Gray + +
1 1
CemeiictBo Amaranthaceae
Amaranthus retroflexus L. - +
0 1
CewmeticTro Caryophyllaceae
Silene noctiflora L. - +
Elisanthe viscosa (L.) Rupr. + -
1 1
CemeiictBo Oleaceae
Fraxinus excelsior L. + +
1 1
O0mee K0J1M4YeCTBO BH0B 35 70
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[TpoeKTHBHOE MOKPBITUE B 3TUX FPYNIUPOBKAX COCTABNUIO: cuny3ust Coronilla —
70%, cuny3us Calamagrostis — 55%, cuny3us Phragmites — 90%. OO1uee 4yicio BUAOB
B CHHY3HMSX BapbUpOBAJIO OT 18 110 25.

Hcnone3ys mporpaMmmy «Pover» A OLIEHKM €MKOCTH MECTOOOMTaHW u 0azy
JaHHBIX «OJKOAaTa», COACPXkAIIyl0 WH(OPMALUI0 O Pa3MEUICHHMH BHIOB PACTCHHIA
BJIOJIb TPAAUEHTOB CPEAbl, HAMU YCTAHOBJICHBI MHUHUMAIBHBIE M MAaKCHUMAJIbHBIE
3HAQYEHHU I'PAJALUIA, & TAKKE UX ONTUMYMBI U KOKIOTO U3 YIOMSHYTBIX CUHY3UIA HA
rpagueHTax GaKTOpOB CPEBL.

Kak BuaHo w3 pucyHka 4.1, Hanbosiee ONTUMAIBHBIE YCIOBHS YBIIAXKHEHHS
CO3/IAK0TCs B MEKOYTPOBBIX MOHMKEHUSAX OTBaja. OTCroaa CAeayeT BBIBOA, 4TO (popma
penbe(da UrpacT MEPBOCTENIEHHOE 3HAUYCHUE.

AHanM3 TPOBOAMIIN MO CIEAYIOLUINM I'PaueHTaM (PaKTOPOB-yCIOBUI U (aKTOPOB
cpeasl ¢ ammmmtynoit or 0 mo 100: comepxanme azora 1, KOHTMHEHTALHOCTH
KJIMMarTa 2; COJICBOH PEKMM (AHWOHHBIM CcOCTaB) 3; MEPEMEHHOCTh YBIAXKHEHUS 4
KPUOPE)KMM 5, OCBEIIEHHOCTb — 3areHeHWe 6, coaepkaHue rymyca 7,
KOHTUHEHTAJILHOCTh KJIMMara 8; TeMreparypa Bo3ayxa 9; coaepkanue kapoonaros 10;
KHCJIOTHOCTH cyOcTpara 11; yenaxuenue 12.

Cpemn mepeunciieHHbIXx B Tabiuue 4.1 BHOOB pacTeHHid OBUIA TPEICTABICHBI
CIICAYIOIINE S>KU3HECHHbIE (OPMBI. 1epeBbsi — 4, JEPEBbSI-KYCTAPHHKM — 2,
MOJIMKAPIHMYECKUE TpaBel — 29, MOHOKapnukd — 6, MOHOKaApIUKH-O3AMBIE
OJTHOJIETHUKH — 3, O3UMBIE€ OJHOJIETHUKH — 9, ApOBBIE OJHOJIETHUKH — 5.

[Ipn aHanM3e pacTUTENBHBIX COOOIIECTB M MOAOOPE AacCOPTHUMEHTA s
O3€JICHEHUSI OTBAJIOB CIEAYET oOpaniarh BHUMAHUE HA T€ CPEIACTBA OCBOCHHUS CPEIbI,
KOTOPBIE MMEKOTCS Y PACTEHHMA MCXOAHOrO0 BUAOBOrO cocraBa. OIHMM W3 BaXKHBIX
MOKAa3aTesied  SABISAETCA  CTPYKTypa KOpPHEBBIX cucTeM. KopHeBas  cucrema
WCCIICIOBAHHBIX PACTCHHMA B OOJIBIIMHCTBE CIIy4acB pPacnojarajach B BEPXHUX

rOpU30HTax cyocTpara.



KJ

# J6A 7 I E 4 EAGS 04 0 E;G5
E:G 2H "6



65

[To THMaM KOPHEBBIX CUCTEM MPEOOIaany PACTEHUS CO CTEP’KHEBON CUCTEMOM —
26 BUJAOB, CPEAM HUX CO CTEP)KHEBOM cuctemMol rmyOokoro 3anmeranus (>50 cm) —
19 BugoB, cpemanero 3aneranus (10—15 cm) — 7 BuaoB. KHCTEKOPHEBOW CHCTEMOIA
XapaKTePU30BATACH 12 BUAOB pPACTEHMIA, TPUYEM C KHCTEKOPHEBOW riyOokoi (4—-10
CM) — 5 BUIOB, cpeanel (2—5 ¢cm) — 3 Buaa u KOpotkoi (1-3 cm) — 4 Bua.

B xone dnopuctudeckoro oOcneaoBaHus TEPPUTOPUU OTBAja TOPHOH MOPOJIbI
3akpeiBaronieiics maxtel «llepmoTpaBHeBay wepe3 22-25 JEeT MOCHE 3aBEPLICHUS
OTCHINKK OBUIO 3aperucTpupoBaHo 70 BHAOB BBICHIMX COCYAMCTBIX PAaCTCHHMN
(Trabnuua 4.1), npencraBneHHbIX 21 cemelcTBaMu.

AHanmM3 CHCTEMAaTHYECKOU CTPYKTYPBl HATUBHOM YacT BUIOBOTO COCTaBa OTBAJIA
BCKPBIBAET B LIEJIOM 30HAIBHBIA TUN OpraHM3al JAHHON (DIOphl, CBOHCTBEHHOMH
[Tpucamapero. KpynHedmmm ceMERCTBOM 34€Ch BBICTYIIAIO CEMEHCTBO Asteraceae —
27%, 3a HUM ciiegoBam ceMeiictBa Poaceae — 16%, Fabaceae — 10%, Rosaceae — 9%,
Polygonaceac — 7%, Chenopodiaceac — 4%. OctanbHble ceMmeiicTBa ObUH
npeacTaBieHbl 1-2 Buaamu. Beaymee nNOJNOKEHUE TPEX CEMEHCTB CBI3aHO CO
3HAUUTENIBHBIM YYaCTHEM B CTPYKTYPE COOOIIECTB BUAOB, CBSI3AHHBIX C AHTPOMOTCHHOM
NEATENBHOCTRIO. Ha MOBEpXHOCTH OTBaNa, KPOME TPAJAMLMOHHOW TOPHOM MOPOJBI,
YacTO CChIMAIM OBITOBOH MycOp M OTXOABL. [103TOMY HEpPEAKO BCTPEYATUCH BUIBI
pPAaCTEHUIA, BBIPAIMBAECMBIE HA CAJ0BO-OTOPOJHBIX YUACTKAX (TOMATBHI, MOJACOIHEYHUK).

[Tony4eHHBIE pe3yJIbTaThl TEOO0TAHUYECKOTO UCCIIEA0BAHMS Yepe3 25 JIeT nocie
3aBEPIICHMS OTCBINKK OTBAJIA NMOKA3AJIA, YTO UAECT MHTEHCUBHOE PA3BUTHE ABTOICHHOM
cykueccnn. Kpome 15 cemeiictB, KoTopble Obuld OOHApPY>KEHBI NPU MEPBOM
obcnenoBanuu (12 jieT MOCae OTCHINKW), STOT COUCOK JOMOJIHUJCA 7 CEMEHCTBaMU U
1 cemelicTBo BhIMano. ClieayeT OTMETHTH, YTO TMPU NEPBOM OOCICAOBAHWH BHJbI
cemelicTBa Rosaceac OTCYTCTBOBa/IM, a MPU MOBTOPHOM OOCIEIOBAHWUM OHU ObLIH
NPEACTABIICHBl IECTBIO BHAaMu. [lo 1-2 Buma HacuurthiBaM apyrue 6 CEMEHCTB.
Bemano cemelictBo Santalaceae, nmpencraBieHHOe ABYMs Buaamu 1hesium arvense
Horv u Thesium brachyphyllum Boiss. (Tabnuua 4.1).

[Toxn rerpaduueckoii (apeanornueckoi) CTpyKTypoil HOHUMAKOTCS CBOMCTBEHHBIE

COOTHOIIICHHS TPYII BHJOB PACTCHHM, OOBECIMHECHHBIX OOIIHOCTHIO CBOMX apeajioB.
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AHau3 uccleayeMblx (PUTOLIEHO30B OTBaja wmaxThl «lleprioTpaBHEBay MoOKa3an €€
000COOJICHHOCTh O OTHOIIEHWID K PEruoHanbHOi (nope Ilpucamapbs W BCKpbLI

OJIHOCTOPOHHOCTh U A€(HEKTHOCTH (Tabnuia 4.2).

Tabnuia 4.2 — I'eorpaduueckas CTpykTypa (PIopbl TOBEPXHOCTH OTBAJIa FTOPHOM

nopoJibl MIaxThl «llepuioTpaBHEBaY

Tun apeana, apeanoruyeckas rpymnma Yucno %
BUJIOB | y4acTus

JIpeBHECPEAU3ZEMHOMOPCKHIA:

CoOCTBEHHO CPEIU3EMHOMOPCKAs 1 1,43
[Tepexoaubiii — Cpean3eMHOMOPCKO-EBPOTICHCKUIA:
EBponeiicko-cpeau3eMHOMOPCKas 4 5,72
EBponeicko-Cpean3eMHOMOPCKO-TIEPE IHEA3UATCKAs 11 15,73
EBpasuarckuil CTEMHOM:
[ToHTHYECKO-Ka3axCTaHCKas 3 4.29
[Tepexoaublii — Cpean3eMHOMOPCKO-EBPA3UaTCKUIA CTEITHOM:
Cpenn3eMHOMOPCKO-EBpAa3uaTCKas CTCIHAS 4 5,72
[lepenneasuarckas U €Bpa3uarckast CTemHas 2 2,86
Cpenn3eMHOMOPCKO-TIEPEHEA3NATCKAs U €Bpa3uarckas | 1 1,43
CTeNHAas
["omapkTryeckuid:
[Nonapkrryeckas 10 14,3
[TaneapkTuyeckas 10 14,3
3anagHonancapKkTHICCKas 11 15,73
IOxuonaneapkTuueckas 2 2,86
EBponeiickas 2 2,86
ANTBEHTUBHBIH 9 12,87

Hawnbonee xpymHO#l rpynmoil 3aech SBISUIMCH BHIBI TOJAPKTUYECKOrO THIA
apeasioB (Oosiee 50 %), OCHOBY KOTOPOM COCTaBJsI AHTPONMOMUIIBHBIA BIEMEHT —
PYACPaIbHBIE M CEreTalbHBIE pacTeHUs. Ero reo3meMeHTsl pacipoOCTPaHEHbI MO BCEH
l'omapktuke wu Ilaneapktuke. Bropas kpynHas rpynna — BHABl [EPEXOIHOIO
(CpenuzeMHOMOPCKO-€BponEiickoro) tuna apeayioB (6onee 20 %), TPETbIO CTYINECHb
3aHUMAJIA AJIBCHTUBHBIE — TPUIUIBIE BUABI, CPEIX KOTOPBIX JOCTAaTOYHO MHOTIO

annepreHoB (Cyclachaena xanthiifolia (Nutt.) Fresen., Ambrosia artemisiifolia L.).
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Takum oOpa3om, reorpaduueckas CTPyKTypa HW3y4eHHOro (parMeHra
PACTUTENBHOCTH IIAXTHOTO OTBAala CBUACTEINBCTBYET O TOM, 4TO (DIOPOLIEHOTEHES
HAXOAMWTCS B HAYAJIbHOM CTa MM CYKLIECCHOHHOTO TPOLECCA.

OCHOBHBIE >KH3HEHHBIE (OpMBI (OMOMOP(BI) — 3TO B 3HAUYMATEIBHON CTEICHU
pe3yabTaT MPUCHOCOOJSCHUS PACTEHUH K MOJIOABIM, MPEUMYLIECTBEHHO KHCIIBIM
noYBaM OTBAJIOB. BMOMOP(BI MOKA3bIBAIOT HAMPABJICHUS aJanTallH, MO3BOJISIOLIUE
BBDKATHh M YACPKATbCS HA CBOEM MecTooOmTaHuM. CBOHCTBA, KOTOPBIMH OO0JIagaroT
OTJENIbHbIE OMOMOP(BI B COOTBETCTBUU C YCIOBUSIMU CPEIbl OOMTAHWS, HA3bIBAIOT
npU3HaKaMu mnpucnocoOneHus. Ha OCHOBaHMM TPHU3HAKOB MPHUCIOCOOJNEHUS K
NEPEKUBAHUIO HEOTArONPUSITHBIX YCIOBHI CpPelibl, OCOOEHHO B KPUTUUYECKHUE TIEPUOIBI
(3UMHHE XO0JIO/1A, JIETHSS YKapa) NOCTPOEHBI MHOTUE CUCTEMBI )KH3HEHHBIX (POPM.

Ha pucynke 4.2 moka3aHo COOTHOIIEHUE OTACIbHBIX FPYIN KA3HEHHBIX POPM BO
(yiope MOBEPXHOCTH OTBaIA wWAxThl «llepmoTpaBHEBa», I CPABHECHUS MPUBEICHBI
CHEKTPHI OMOMOP(Q JBYX 30HATBHBIX TUIIOB — KOJIKOBBIX (OaiipayHbIX) JIECOB U CTEMHOMN
PACTUTENBHOCTH (HA PUCYHKE — MEPBBIMA Psif).

U3 ructorpaMmbl BHJIHO, 4TO TO cocTaBy Owomopd ¢iopa oTBaja Onmke K
(dnope OaifpauHbiX JECOB (COOCTBEHHO K YEMY Mbl CTPEMHUMCS MOJOWUTH TpH
(OpMUPOBAHNYU JPEBECHO-KYCTAPHUKOBBIX HACAKICHWH ), OJJHAKO MOYTH OTCYTCTBYIOT
BUJbl C SKM3HEHHOW QopmMoil XaMe(uT, KOTOpblE MNEPEKUBAKOT HEOIArONPUSTHBIE
NEPUOABI TOJ 3AIIUTONW CHEKHOrO MOKPOBA WM MOJ MOKPOBOM ONaAa WM BETOLIM.
CHer 1 onaj JIMCTBEB CHJIbHO PA3BEUBAIOTCSA BETPOM C BEPUIMHBI OTBajla. Y CIIOBUS JUIs
xame(pUTOB OyAYT MOCTUTHYTHI TOJIBKO Ha CTaAuH CHOPMUPOBAHHOIO PACTUTEIIBHOTO
NOKPOBA (C TOYKW 3PECHHSI Pa3BUTHUSL CYKIIECCHM HA OTBAJIE, 3TO BO3MOXKHO JIET YEPE3
25-40). B TO € BpeMs BEIMKO YHCIO BHIOB, HM30€TAOIUX TEMIEPATYPHBIE
3KCTpeMyMbl:  kpuntopurtoB — 13,8% (mpsdyyr mnOYKM BO30OHOBIECHMS  IMOJ
NOBEPXHOCTBIO cyOcTpara) U TepoPutoB — 29,3% (MPOXOAAT KU3HEHHBIA LUK OT
CEMEHHM 10 CEMEHH B OYEHb CXKAThIC CPOKH, HCIOJb3Ys OJIArOnpUsTHBIE CE30HHBIC
3KOJIOTMYeCKAe HUIM). M3-3a KOPOTKOTO (OJHOJIETHETO) LMKIIA PA3BHTHS TEPOPUTHI

HMCIOT OI'PAaHUYCHHYIO IIPOAYKTUBHOCTL, IIOOTOMY HC NOCTHUIAIOT OO0IBIIMX pasMCpoOB,
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CM, B KOTOpPBIX €UIE AaKTUBHO PA3BUBACTCA KHUCIOTHBIA KOMIUIEKC W JPYrUe
MUKPOIPOLECCH. [103TOMY KOPHM NPEANOUTUTENBHEE pa3BUBAOTCA B Ciiosax 30—50—60-
CAHTUMETPOBBIX CJIOSAX TOYBBI, TI€ 3T NMPOLIECCH 3aTOPMOKEHBI WIA 3aBEPIIAOTCS,
arpeCCHBHBIC KOMIIOHEHTBHI TMPOAYKTOB BBIBETPUBAHHMS M MOYBOOOpPA30BaHUS HA

CyIb(UAHBIX TOPHBIX MOPOJaX HE TAK AKTUBHO aKKyMYJIUPYIOTCS.

TN v ryorHa KopHeEBOW CUCTEMDbI
80 ~
60
5 40
g 20
T < . . .
S 20 1 2 3 5 L
>
-40
60 -
Yci0BHBIE 0003HAYEHUS:
Trr KOpHEBON CUCTEMBI:
SKCTECHCUBHBIH (KHCTEKOPHEBOW ) $¢ UHTCHCHBHBIN (CTEP>KHEKOPHEBOIA )
['myOnHa 3aneranust KOPHEBOH CUCTEMBI:
riyookas KOpOTKast CpeIHsis

Pucynok 4.3 — Tun u CTPpyKTypa KOPHEBOM CUCTEMBI PACTEHUI TOPHOTO OTBAJIA IIAXTHI

«[lepmoTpaBHeBa» uepe3 25 JeT NOCie 3aBEPIICHUS OTCHITKU

C TOUYKHM 3peHUs MPOCTPAHCTBEHHO-IUIAHWUPOBOYHOW KOHLEMIMKA HAapsay C
WCIOJIb30BAHUEM TMOYBBI, PACTCHUS SIBIISIOTCS BAKHEHIIMM 3IIEMEHTOM yXOJa 3a
JaHAmWadTOM. W MPAKTHKA JIAHAMAPTHOrO CTPOMTENILCTBA M yXOA 3a JiaHamadrom
O3HAQYaEeT, MPABHJIBHOE WCIOJIb30BAHUE PACTEHWUH. OTO MO3BOJCT JIMKBUAWPOBATH

yiepO, HAHECEHHBI MPUPOTHOMY JaHIAPTY, WU TPEAOTBPATUTD €r0 MOSBJICHUE, B
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Pacrenus, ykoc | 301bHOCTD Cu Pb Co Ni Zn Mo Cr \Y Ti Mn Ba Zr
Ambrosia

s 13.1 10,0 | 20,0 6,3 320 | 200 12,0 10,0 | 32,0 32 | 3200 | 40 5,0
artemisiifolia L.
Salsola 14,7 8,0 6,3 5.0 120 | 250 8.0 8,0 15,0 1,5 | 6300 | 32 5,0
australi
Elytrigia 9,0 8,0 6,3 HO* 10,0 6,3 6,3 6,3 32,0 2,5 1200 | 32 4,0
repens
Polygonum 8.6 10,0 15,0 HO 250 | 200 12,0 8,0 15,0 20 | 8000 | 32 5.0
aviculare
Lotus 8,5 8,0 25,0 8,0 50,0 8,0 10,0 12,0 | 32,0 32 | 4000 | 32 5,0
corniculatus
Yroc Ne 1 152 6.3 15,0 15.0 12,0 8.0 15.0 8.0 20,0 2,5 100,0 | 40 5.0
Melilotus albus 8.2 10,0 | 40,0 HO 32,0 8,0 40,0 | 500 | 63,0 5,0 63,0 3.2 5,0
Medlk. 2 2 2 2 2 2 2 2 2 2 2 2
Artemisia 75 8,0 8,0 HO 20,0 5.0 6,3 8,0 20,0 3,2 1000 | 32 4,0
absinthium
Anisantha 8,0 8,0 6,3 HO 150 | 10,0 | 40,0 10,0 | 25,0 2,5 1200 | 40 4,0
tectorum
Phragmites 7.6 8,0 6,3 HO 15,0 10,0 8,0 10,0 | 320 2.5 1000 | 32 4,0
australis
Cyclachaena 15,8 8,0 10,0 HO 20,0 12,0 8,0 6,3 20,0 2,0 1200 | 3.2 5,0
Xanthlfolla 2 2 2 2 2 2 2 2 2 2 2 2
Atriplex 16,9 5.0 5.0 HO 8.0 2.5 6,3 6.3 12,0 1,5 1500 | 32 4.0

nitens

2

2

2

2

2




[Tponomkenune Tabmuusl 4.3

73

Pactenusi, ykoc Ga Ag Bi Ge Sc Li P La Al Fe Ca Si Mg
Ambrosia 12 0,0 12 HO 6,3 2,0 120,0 3,2 12 4.0 150,0 3,2 50,0
artemisiifolia L.

Salsola australi 1,0 0,0 1,0 HO 10,0 2,0 63,0 2,5 0,6 3.2 40,0 HO 63,0
Elytrigia repens | 1.5 4.0 1,0 1,0 12,0 1,0 80,0 25 0,6 25 6,3 15,0 10,0
Polygonum 1,2 0,0 1,0 HO 8,0 1,0 | 250,0 2,0 1,5 4,0 63,0 HO 120,0
aviculare

Lotus 1,5 0,0 1,0 HO 8,0 1,5 100,0 2,5 2,0 5,0 100,0 HO 32,0
corniculatus

Vioc Ne 1 1,0 5,0 HO HO 8,0 1,5 32,0 3,2 1,0 4,0 63,0 HO 40,0
Melilotus albus | 2,0 8,0 12 HO 10,0 2,0 120,0 3,2 2,5 6,3 63,0 5,0 50,0
Medik.

Artemisia 1,2 4.0 1,0 HO 10,0 1,0 63,0 2,0 1,0 4.0 80,0 HO 32,0
absinthium

Anisantha 1,5 5,0 1,0 1,5 10,0 1,0 320,0 2,0 0,5 5,0 6,3 12,0 8,0
tectorum

Phragmites 1,2 4,0 1,0 1,0 10,0 1,0 50,0 2,0 0,6 2,5 10,0 8,0 10,0
australis ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Cyclachaena 1,0 4,0 1,0 HO 10,0 1,5 40,0 2,5 8,0 3,2 150,0 HO 50,0
xanthifolia ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
Atriplex 1,0 8,0 1,0 HO 8,0 2,0 10,0 3,2 0,5 2,0 63,0 HO 40,0
nitens

* He oOHapyskeHO.




74

OUTONEHOTUYECKMI  aHAIW3 TO3BOJUT YCTAHOBUTH CHHTAKCOHOMHYECKOE
NOJIO’)KEHUE PACTUTEIIBHOCTH W OMPEACIIUTh XAPAKTEP €€ MPOUCXOXKACHHS, a TaKKe
OLICHUTh CTEMEHb €€ aHTPONOreHHOW aedopmanuu, T.€. YIAICHHOCTH OT
NOTCHIMATBHON PACTUTEIIBHOCTH.

Ha ocHOBE MOYBEHHO-OMOIOTUYECKUX HMCCICAOBAHMN OblTa JaHA OLICHKA BCEX
NOHWKEHUI HECTUTAHMPOBAHHOM YacTH OTBaIa WaxThl «llepmoTpaBHeBay Ha MIOWAAN
O0K0J10 1 ra Afis OUEHKH MPUTOJHOCTA MOJOJBIX MOYB MOJA APEBECHO-KYCTAPHUKOBBIC
pacteHus. B nHaubosiee  yBI@XHSEMBIX B  TEUEHHWE TOAAa  IUIOJOPOIHBIX,
PACCOJIOHIIOBAHHBIX, BBIMIEIOYEHHBIX OT JIETKOPACTBOPUMBIX COJCH W HauMeEHee
KACIBIX TouyBax 3anaavH B Hos0pe 2000 r Opuio BeicakeHO 190 nepeBbeB W
KYCTapHUKOB, BUIOBOH COCTAB KOTOPBIX MPUBEIEH B TAOIHIIEC MPUIIOKEHAS A. 1.

OneHka oOmIEro COCTOSIHWS HEOPOLIAEMBIX PACTEHWH TOKa3ana JIOBOJBHO
BBICOKMI mpoueHt (77%) OpWKUBACMOCTH CAKCHIIEB B TaKUX  YCIOBMSX
MECTOOOMTAHUS, €CITU MPUHATH BO BHUMAHUE CUJIBHBIE BETPHI U TO, YTO JAXKE IMOCTE
NOCAJKA pacTeHust He ObUIM MONMTHL. OCOOEHHO CWIIBHO TOCTPAjald PacTeHHs Ha
NOJIBETPEHHOW BOCTOYHOW YaCTHM OTBald, 4YTO YKAa3bIBa€T HA HEOOXOIMMOCTh
00BaJIOBaHMS BEPUIMHBI C BOCTOKA 00JIe€ BBICOKMMH KYy4aMH IO €€ KPAo.

B pesynbrare m3ydeHUs: €CTECTBEHHOIO CYKLIECCMOHHOTO TPEHJA Ha IIAXTHBIX
OTBajlaXx OBbITM BBIJCICHBI TNEPCHEKTUBHBIE s UENeH (PUTOPEKYJIBTUBALMHA W
O3€JICHEHUS! CYJIb(PUACOACPKAIIUX OTBAJIOB PACTEHUS: JOHHUK JICKQPCTBECHHBIN
(Melilotus officinalis (L.) Pall.), neipeii nonsyumii (Elytrigia repens (L.) Nevski),
NoHHUK Oenblit (Melilotus albus Medik), Belinuk HazemHsblii (Calamagrostis epigejos
(L.) Roth), pe3ena xxenras (Reseda lutea 1.), naaBenen porateiidi (Lotus corniculatus
L.), anuzanra xkposenvHas (Anisantha tectorum (L.) Nevski), sicenb 3enenblii (Fraxinus
lanceolata Borkh.), nox y3komuctuelii (Elaeagnus angustifolia L1.), poOuHHs
mwkeakaums (Robinia pseudoacacia 1L.). OTHOCUTENBHO YCTOMYMBBIMU MOKHO CUMTATh
KJIEH OCTPOJUCTHBIN (Acer platanoides L.), TIOCKOBETOUHUK BOCTOUHBINA (Platycladus
orientalis (L.) Franco), Oymiero m3MmenuuByw (Buddleja davidii Franch.), cnmpero
Banrytra (Spiraeaxvanhouttei (Briot) Zabel), OuptouriHy OOBIKHOBEHHYO (Ligustrum

vulgare L.), QOp3ULMI0 NPOMEKYTOUHYK (Forsythia intermedia), TaMapHKC
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B Bo3pacte 15 ner Ha 3MOpmo3emMax BBICOTA HEKOTOPBIX ACPEBBEB POOMHUU
JoKeakanuu Obuta 0ojiee 6 M, CpelHsisl OKPY>KHOCTh mTam0a cocTapfsjia 67, nuamerp
npoekurur KpoHel — 650 cm (tabmmna 4.4, pucyHok npunoxkeHus b.2). JKuzHeHHoe
COCTOSIHME HACKJACHWH Xopoliee. BpicakeHHas rpynna pacteHwit  Robinia
pseudoacacia L.. B OTHOM NOHM>KEHWU HAUMHAJIA JAaBATh MOJIOIYH) KOPHEBYIO MOPOCIIb.

[Ton HECKONBKO pa3peKEHHBIM TMOJOTOM (POPMUPYIOTCS TUAPOJIOTHYECKANA W
TEMIEPATYPHBIA PEKUMBI, OIArONpUATHBIC IJI Pa3BUTHs YCTOMYHMBOIO TPABSHUCTOTO
NOKpPOBA C JOMHUHMPOBaHMEM BeitHMKaA. [ImoTHOCTE SMOpmo3emMa moj poOuHUEH
JbKeakanpeii B mMoHIKEHUIX Oblta HeBbIcOKoM 1,1-1.3 F/CM3, KOJIMYECTBO CKeJieTa ¢
ryOWHON  yBEMMUMBAIOCH. OT cpeaHeckenetHoro — 20% B cnoe 0-20 cm 1o
CWIIBHOCKENETHOTO — 52% B cnoe 40—60 cm. Ilopucroctes moussl o KaumHCkOMy
(1965) B BepxHeM cioe Obula OTIIMYHOH, 4 B HWKHEM — HEYJOBJICTBOPUTEIIBHAS
(tabmuua 4.5). OMOpro3eM Noja pOOMHUEN B BEPXHEM CJO€ CPEAHEKHUCHbIM — pHycl
4,54, ¢ riyOMHOM KHUCIOTHOCTh YMEHbIajgack U B cioe 40-60 cm pHgc Obut 7.41.
I'maponutrueckas U OOMEHHAs KHUCJIOTHOCTh B cioe 0-20 cM cocraBmsuia 4,61 u
0,12 cMoab(+)/Kr cOOTBETCTBEHHO (Tadnuua 4.6). M3BECTHO, YTO MEJKO3EM SIBISIETCS
OCHOBHBIM BMECTHJIMILIEM MUTATEIIBHBIX BEIICCTB, BJIATM U KOPHEBBIX CUCTEM PACTCHHUH.
3anacel Menko3ema B citoe 0—60 cm coctasuim 4463 Teic. T/Ta.

CocTosIHUE SICEHSI 3€JIEHOr0, BBICA)KEHHOTO HA OMBITHO-MPOU3BOJICTBEHHOM
ydacTke, ObUIO XOpollee W MO HIKane AEKOPATUBHOCTH OUEHUBAIOCH B 4 Oamna.
CpenHsig BICOTA IEPEBBEB COCTABHIIA 4,7 M, OKPY>KHOCTbh mtamba — 33 ¢M, TuaMeTp
npoeKIru KpoHbl — 630 cM (Tabmuna 4.4, pucyHOK npunoxenus b.2).

[To MIOTHOCTH CNOKEHWSI MOYBA MOJ SICEHEM HE YIUIOTHEHA, MOPHUCTOCTH IO
Kaunnckomy otnmdnas. OmOpro3em B cinoe 0—60 ¢cM CHIBHOCKENETHBIN (Tabmmna 4.5).
KuCcmoTHOCTE MONIOI0M MOYBBI MOJ SICEHEM MOKET OBITH OJHUM M3 JIMMUTHPYIOIIAX
(akTOpoB I PACIpPOCTPAHCHUS €ro KOPHEBOW cucteMbl (Tabmuma 4.6). TIlo
JUTEPATYPHBIM JAHHBIM, 3TO PACTEHHE TPEOOBATEILHO K MHHEPAIIbHOMY NUTAHUIO W
NOYBCHHBIM YCIOBHAM (JlepeBbs M KYCTapHMKM Ui 3allMTHBIX..., 1974). B TOXKE
BpEMS SICEHb 3EJICHBI XOpOowIO ce0si YyBCTBYET HA MOJIOJABIX MOYBAX CYJIb(HIHBIX

OTBAJIOB.
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Tabnuua 4.5 — dusnyeckrue CBOHCTBA MOJIO0M MOYBBI MOHUKEHUN MO TPEBECHO-

KyCTaPHUKOBBIMHU PACTCHUSIMHU HA BEPLIMHE LIAXTHOrO OTBana B ciioe 0—60 cm

JlepeBbs M KyCTapHUKHI = < o
— L Q \O
H“ 2 % = E‘; q% < 2 q%m Em § 8 §
255 82L& 223/ 838|258
SO =% BEE2Fr| EES| o |9 o cC
2SR S5 | 55525 |05¢
Ogzg 2 |22 | 2 3
D) O = =
= O e
Armeniaca vulgaris Lam. 25 5398 1,22 2,58 52
Pyrus communis L. 38 4300 1,16 2,44 53
Quercus robur L., 37 4463 1,19 2,50 52
Acer platanoides L. 23 5494 1,20 2,57 53
Robinia pseudoacacia L. 23 5494 1,20 2,57 53
Sumphoricarpos albus L. 23 5494 1,20 | 2,57 53
Tamarix tetrandra Pall. ex M.Bieb. 25 5264 1,16 2,50 51
Forsythiaxintermedia Zabel 23 5494 1,20 2,57 53
Fraxinus lanceolata Borkh. 37 4463 1,19 2,50 52

[To wkame AeKOPaTUBHOCTH AyOy YepeHI4aroMy B BO3pacTe 15 neT Ha MOJIOAOH
nouse Obla jnaHa oneHka 4 Oamna. Beicota pactenuii B cpeaHem coctaBuia 4,3 M,
HEKOTOPBIE DK3EMIUISIPhI JOCTUTAIA BBICOTHI 5 M. CpeHUil TUaMeTp MPOEKIUU KPOHBI
360 cm, a amametp ctBoja 42 cm (tabmuua 4.4, pucyHok npwioxeHus b.3).
dOu3nyecKrue U XUMUYECKUE CBOMCTBA MEIKO3eMa MoaA AYOOM M MOJ SCECHEM OJIM3KH

(tabmuusl 4.5, 4.6).
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Tabnuna 4.6 — Xumuyeckue u (PU3NKO-XUMHYECCKUE CBOMCTBA MEJTKO3E€Ma MOJIOJIBIX TTOYB MOHMYKEHUH MO/ IPEBECHO-
KYCTapPHUKOBOH PACTUTEILHOCTHIO HA BEPIIMHE IMAXTHOTO OTBAJIA

I'nybuna, cm I'ymyc, % pHxka KucnorHocts, cMomb(+)/kr HonsmkHeii Al
% | T/ra THApONUTHYECKAs | oOMeHHast MI/KT
Armeniaca vulgaris Lam

0-20 0,39 7,2 6,22 1,16 0,01 HE ONPeAEIsIN
20—-40 0,22 4,4 4,10 3,60 0,57 0,99
40-60 0,24 3,7 3,80 5,52 1,13 1,98

Pyrus communis L.

0-20 0,24 4,2 3,87 4,17 1,14 1,98
2040 0,13 1,9 3,86 5,41 2,19 4,05
40-60 0,19 2,3 3,70 7,47 3,95 7,11

Quercus robur L.

0-20 0,24 4,2 3,75 5,48 1,16 18,72
2040 0,13 1,9 3,95 3,40 0,46 7,20
40-60 0,39 4,7 6,45 0,52 0,01 HE ONpeaessuIn

Robinia pseudoacacia L.

0-20 0,50 8,2 4,54 4,61 0,12 1,8
20—-40 0,48 8,1 4,99 2,80 0,02 0,30
40-60 0,36 7,8 7,41 0 0 0

Tamarix tetrandra Pall.

0-20 0,27 6,7 5,31 2,41 0,04 0,06
20-40 0,17 3,1 6,36 1,08 0,01 HE ONpeaessuIn
40-60 0,37 3,7 5,80 3,56 0,02 0,03

Forsythiaxintermedia Zabel

0-20 0,50 8,2 4,54 4,61 0,12 0,19
20—-40 0,48 8,1 4,99 2,80 0,02 0,03
40-60 0,36 7,7 7,41 0,01 0,01 HE ONpeaessuIn

Fraxinus lanceolata Borkh

0-20 0,36 5,4 3,73 4,97 1,45 14,50
20—-40 0,12 1,8 3,70 5,48 1,16 1,89
40-60 0,06 0,8 3,92 3,40 0,46 0,90
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AOpHUKOC OOBIKHOBEHHBIH, Kak W Tpylly, Ha OTB&IC LEJICHAMPABICHHO HE
BBICOKABAIM. OTH PACTEHMs HA CyJIb(PUACOACPKAMX OTBAIAX YYyBCTBYHOT ceOs
XOpOIIO, UX JIEKOPATUBHOCTH MO IIKale OLCHUBANACh B 4 Oayia. B BEICOTY HEKOTOPHBIC
pacTeHust TOCTUrall NOYTH 5 M, CPEHSsS BBICOTA ACPeBbeB Oblna 4 M. PacteHus Obuin
PACKUANCTBIC, CPEIHUN IUAMETP MPOEKUMU KpPOHBI paBHsuics 700 cM, OKPY>KHOCTb
mram0Oa — 72 cm (tabnuua 4.4, pucyHok npuiioskeHue b.1).

['pymia OOBIKHOBEHHAss HA MOJOJOH MOYBE B MOHWXKEHMSIX HOCTHraiga 3,5 M
BBICOTHI, OKPY>KHOCTh IiTamOa Obuta 44 c¢M W auameTp npoekuuu KpoHbl 440 cwm.
JKuzneHHoe coctosiHuE AepeBa — xopoiee (Tadauna 4.4, pucyHok npuioxkenue b.1).
Pacrenune Xopomo nepeHOCHIIO 3UMHUAE MOHWKEHUS TEMITEPATYPhl M HEAOCTATOK BJIard
B JKapkue mecsubl. KopHeBas cucrema AepeBa nmpoHuKana Ha rayOumHy mo 80 cwm.
OcHoBHas Macca BcachiBaroux KopHeid (90%) Obita cocpenotoueHa B ciioe 0—60 cm, a
Bce mnpoBoasmpe KopHu (100%) waxomwimebh B cioe 20-60 cm (tabmuma 4.7).
PacnipocTpaneHre BCACHIBAOIIMX KOPHEH B BEPXHUX CIIOSIX CBS3aHO C YBEIMYCHUEM
ckeneTHocTH ¢ myOuHoil ot 29 B cioe 0-20 cm ao 48% B cioe 40-60 cM u
YMEHBILIEHUEM TOPO3HOCTH OT 57 B BEPXHEM ciioe A0 49% B HIXKHEM CIIOE; ¢ TITyOHHOH
YBEIMUUBANIACH KUCIOTHOCTh, PHyc; CHYKANAckh 10 3,46, THAPOIUTAYECKAS U OOMEHHAS
KHACTOTHOCTH OblH 7,47 1 3,95 cMOmb(+)/KI COOTBETCTBEHHO.

['pyma 0ObIKHOBEHHAS MOXKET OBbITh HCITOJIb30BAHA B 3€JIEHOM CTPOUTENIBCTBE KAK
LIEHHAs JIEKOpaTUBHAs TOPoja (pucyHOK npuitoskenue b.1).

KopHeBast cucremMa pacTeHHi OKAa3bIBAET OJIOXKMTEIBHYIO POIb B YIYUIICHUA
nouBeHHoro nokpora (Jlemumos, KoOen, Y30ek, Bonox, I'punan, eipna, 2012).
bnarogaps KOpHU pacTeHus MOTMOMAKT U3 MOYBLI BOJY U MUHEPAIBHBIE COJIU, & 3aTEM
NEPENAOT WX HAA3EMHBIM oOpraHaM. Kpome 3TOro KOpHM HAaCBIIAKOT TMOYBY
OPraHMYECKUM BEILIECTBOM MOCHE OTMUpaHus. Ha moBepxHOCTM KOpHEH oOpasyercs
CIIM3MCTBIN CJIOH, KOTOPBIA MPEACTABIACT COOOH MPEBOCXOJHBIA CyOCTpaT pa3BUTHUS

Mukpoguopsl B puzochepe (Konecuukos, 1974).
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Tabmuna 4.7— KonuuecTBo «Cpe30B» KOpHEH 15-T€THUX APEBECHO-KYCTAPHUKOBBIX

pacTeHnil Ha MOJIOJO0M MOYBE MIAXTHOIO OTBAJIA

['myOuHa, cm [IpoBosle KOPHHA BceacbiBaronme KOpHU
IIT. | % IIT. | %
Acer platanoides L.

0-20 1 7 14 29
2040 9 60 19 40
40-60 5 33 15 31

0-60 15 100 48 100

Forsythiaxintermedia Zabel

0-20 1 17 70 80
2040 4 66 13 15
40-60 1 17 4 5

0-60 6 100 87 100

Armeniaca vulgaris Lam.

0-20 1 8 63 49
2040 11 84 48 37
40-60 1 8 18 14

0-60 13 100 129 100

Pyrus communis L.

0-20 0 0 63 32
2040 7 44 65 33
40-60 9 56 49 25
60-80 0 0 20 10

0-80 16 100 197 100

Fraxinus lanceolata Borkh.

0-20 2 20 32 43
2040 0 0 31 41
40-60 8 80 12 16

0-60 10 100 75 100

H3yueHrneM KOPHEBBIX CHCTEM APEBECHBIX U KYCTAPHUKOBBIX MOPOJ B YUCTHIX H
CMEIIAHHBIX HACAKIACHHUIX TPUPOJHBIX U UCKYCCTBEHHBIX OMOTEOLIEHO3aX 3aHUMAIIACH
MHorue wuccienoBarenu (Paxteenko, 1963; Konecuukor, 1974; Kamunun, 1983;
Benora, 1999 u np.). OnHako MOBEACHHUE MOJ3EMHBIX OPTaHOB PACTEHUN B TEXHO3EMAX
W3YYCHO HEAOCTAaTOYHO, HCCIICIOBAHMs, KAk MpaBWiio, OBUIM CBSI3aHbl TOJBKO C
PAaHHUMHU CTaJWsSIMU CTaHOBIEHUs napeBoctost (bapannuk, 1977; Tpaenees, 1987,

Macrok, 1990, 1991; 3BepkoBckmii, 2001).
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Metonom «cpe3a» B.A. KonecHukoBa HamMu Oblla M3ydeHA KOPHEBas CUCTEMA
5 BUJIOB JIEPEBBEB M KYCTAPHUKOB HA MOJIOJBIX IMOYBAX B TOHMKEHUSX.

PacnipocTpaneHre KOPHEBOW CUCTEMBI JEPEBBEB M KYCTAPHUKOB B SMOpHO3EMax
NOHWKEHUI ONPENENSIETCS HE TOJIBKO KMCIOTHOCTBIO, HO M (PU3MYECKMMH CBOMCTBAMHU
noponbl. HecMOTpst Ha TO, 4YTO B MOJOIOM MOYBE WHTEHCUBHO MPOXOAST MPOLECCHI
PACKUCIICHUS. W BBILICTAYABAHNS, OHA OOJIAAET PSIOM HETaTUBHBIX CBOMCTB, B TOM
yuciie M (PU3NYECKUX. OTO, B CBOK) OYEpPEIb, OTPHLATEIBHO CKa3bIBACTCS Ha
pacrnpoCTpaHEHHE KOPHEBOM CHCTEMBI. [IpOBEICHHBIE HAMU HMCCIEAOBAHUS KOPHEBBIX
CUCTEM MOKA3aJli, YTO HAa MOJIOJBIX MOYBAX PE3KO BBIPAXKEHA aJAANTUBHAS CIIOCOOHOCTH
IPEBECHBIX W KYCTAPHUKOBBIX PACTEHW K HEOMArompHsITHBIM — YCIOBHSM KX
OPOU3pACTaHusl. ITO MPOSBISUIOCH B (POPME CTPOEHUS KOPHEBBIX CUCTEM M TIIyOWHE
pacnipeneneHus KopHei. llocie BeIBO3a MOPOABLI IPY30BOl TEXHUKON HA OTBAJI B HEW
BCTpeUaiCsl OBITOBOM, CTPOMTENBHBIA MycOp, B KOTOPOM COJEP)KaJOCh MHOTO
opranvku. [IpM packonmke KOPHEBBIX CHCTEM JCPEBbEB M KYCTAPHHUKOB OBLIO
OOHaApy>KEHO, YTO KOPHH PACTEHHI MPOHMKAIA B OCTATKHA 3TOT0 MYCOpPa U OCBAaUBAIH
BeCh CJo ¢ HUM. [lpm 3TOM KOpHM B CHJIBHOH cTeneHu AeOPMUPOBATUCH W
PacCMpOCTPaAHSUIACh TIO TPEIUHAM FOPHOW MOPOJIbl (CTAHOBHIUCH MJIOCKUMH). Y CITOBUS
Pa3BUTHS KOPHEH ONPEAENAIOTCS XapaKTEPOM PpacnpelciicHus B TEUEHUE ToJa B
NOYBECHHOM NPO(MUIE BOABI U 3JIEMEHTOB MUTAHMS, & TAKXKE TEMIEPATYPHBIM PEKAMOM
BEPXHETO TOPU30HTA MOJIOJOH MOYBHI.

KonuuecTBo BcachlBarOIUMX KOPHEH y aOpukoca OOBIKHOBEHHOTO € TIyOWHOIA
3aMETHO yMeEHbIIAA0Ch (Tabnuia 4.7). 3TO CBA3aHO € VYIUIOTHEHUEM M PE3KUM
YBEJIMYEHUEM KUCIOTHOCTH, PHie B cinoe 40-60 cm Ob11 3,80. HecmoTpst Ha Bee 37O,
TaMm HaxoauIock 14% BcexX BCACHIBAKOIIMX KOPHEH. Y rpylin OOBIKHOBEHHOH KOPHEBas
cuctema Oblta pa3Buta xopomo, B cjioe 0—80 cM Obi1o 197 BcachiBatonmx kKopHei. Ho
u3-3a HEOJAroNpUSATHBIX (PU3UKO-XUMUYECKUX CBOMCTB C TIIYOMHOH KOJIMYECTBO
KOPHER 3aMETHO YMEHBIIWIIOCH, TaK KaK pHic, B cimoe 40—60 cm noxoaun 1o 3,46.

VY ¢op3uimu npoMexyTOYHOM OCHOBHAs (hopMa BCACHIBAOMIMX KOPHEH ObLia
coCpenoToueHa B BeEpxHeM cioe. B Hamem caydae 310 cmoii 040 com, rme

COCPENOTOUEHO 95% Bcex BCACHIBAIOUIMX KOPHEHW. B MEepBYI0 odepens 3TO CBSI3aHO C
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BBICOKOH TUIOTHOCTBIO CIIOKCHHMsI TOPOABI. OOBEMHAs Macca MelKo3ema Oblia
1,40 r/cm’ (prcyHOK mproskeHue b.3).

KileH OoCTpONMCTHBIA HaXOAWICAs HEOAIEKO OT (OP3ULUM MPOMEXKYTOUHOU B
OTHOM TMOHWKEHMU. KOpHEH y KI€Ha OCTPOJIMCTHOTO MEHBIIE, YeM Y APYIMX MOPOI:
Bcero 48 mr. BcacsiBarOMX M 15 — mpoBoasmux. KonuyecTBo BCacklBarOIIMX KOPHER
COCpPENOTOYEHO B BepxHe vactm snadortona (69%). Ilo xumuueckum U (Pusmko-
XUMHYECKAM CBOWCTBAM B TMOHWXEHMHM TMOJ 3THMH PacTEHUSIMU 3MOpPUO3eM OBl
MaJIONPUTOIHBIM ISl MPOU3pacTaHus BhICIIUX pacTteHuii: pHycy Obut 3,14, oOMeHHas u
THIPOJIUTHYECKAS KACIOTHOCTh OBUIM BBILIE, YEM MOJA APYTMMH MOPOJAMH JEPEBHEB.
KoHuentpanus amoMunHusi Oblia cpeaHeTokcnuHoi (Tadmuna 4.7). Ho, HecMoTps Ha
TaKUE YCIOBUS, BCE BBILICTIEPEUMCIICHHBIE PACTEHUS YCIIEIIHO MMPOU3PACTAIOT B TAHHOM
noHwKeHun. ConocTaBisst MexaAy coO0il Moa3eMHbIE OMOT€OTOPU30HTHl HACAKICHUH,
MO>KHO 3aKJIFOUUTH, YTO MAKCUMAIBHOE KOJIMYECTBO KOPHEH COCPEAOTOUYECHO B BEPXHEN
qacta 3MOpro3eMa — 79%. OcBoeHNE KOPHSAMH pacTeHuil B OCHOBHOM ciiosi 0—60 cm
TOBOPHT O TOM, 4YTO B 3MOpHO3€Max MPOM3OLUIA TMPOLECCHl PACKUCICHUS W
BbIllIcTauMBaHns (pUCYHOK 4.4). [TapannenbHO ¢ 3TUM B MOJIOAOH MOYBE MOHWKEHHIMA
UACT YIydlIeHUE (PU3NYECKUX CBOMCTB: MPOMCXOMAT Pa3yIJIOTHEHHE, YBEIWYCHHE
MOPO3HOCTU MEJIKO3E€MA, YIYYIIEHUE CTPYKTYPHOCTH W YMEHBIICHHE CKEJIETHOCTH.
Takke WAET HAKOIUICHWE OPraHMyeCKOro BELIECTBA M NMUTATENBHBIX BEIIECTB, YTO
JenaeT Takoh 31adoTon NMPUTrOAHBIM s eme Ooliee TpeOOBATENBHBIX PACTCHUH, YeEMY
CHOCOOCTBYET  MOCTOSIHHOE ~ YBEJIMYCHHWE  BHJOBOIO  COCTaBa  TPABSAHUCTOM
PaCTUTEIIBHOCTH.

[Tony4yeHHbIE HAMM PE3YNbTATHI MOKA3BIBAKOT, YTO MOJIOJAS TMOYBA MOHWKEHUHN
[PUTOJIHA JUTS POU3PACTaHKs TPABAHUCTON U APEBECHO-KYCTAPHUKOBOM pacTeHuil. Ha
ONTUMU3HPOBAHHBIX CYJIb(UIHBIX OTBAAX WWIAXT 3anagHoro Jlonbacca mpu 3anmacax
Mmenko3zema B ciioe 0—60 cm He menee 4300 1/ra, opranuyeckoro Beutectsa 0,8 1/ra, pH

COJIEBOM BBITSKKU HE HUKE 3,7 M KOHIICHTPAMW MOABUKHOTO aTFOMUHUS A0 8,1 MI/KT.




























































































































































































































































































































































