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I[MPEAMCIIOBHUE

3emenwHbIid o Coerckoro Coro3a cocrammsier 22,31 muH. kM, 70% ero npuxoaurcs
Ha HeONaronpusTHble B  CEJIbCKOXO3SHCTBEHHOM OTHOIIEHMHM IUIOLAAM,  IO3TOMY B
COBPEMEHHBIX YCIOBUSAX MEIHOpalus- He0OXO0AUMOCTh. Pa3BuTHe NaHHON OTpaciy JOJKHO
BECTH K JOCTHKEHHIO ONTUMAJIBHOI'O HAPOJAHOXO35HCTBEHHOIO pe3ysIbTaTa, BbIPAXKAOLIETOCs B
MOJYYeHUN YCTOWYMBOH TNPOJYKTUBHOCTH arpo3KOCHUCTEM IPU COXPAHEHHUHU 3KOJIOTMYECKOTrO
paBHOBECHsI B IIPUPOAE. DTUM OMNpeAesseTcs HEOOXOIMMOCTh HAyYHOI'O MOAX0Ja K PEIICHUI0
CIIOKHBIX 3a/la4, KOTOpBbIE BO3HUKAIOT MNpH (OPMHUPOBAHUU U PA3BUTUH HKOHOMHUYECKH
3¢ (EKTUBHOIO U SKOJIOTUYECKH PALMOHAIBHOIO METMOPATUBHOIO 3€MIIEIEIHS.

W3 Bcex CylIeCTBYIOIIMX BHJIOB MEIHMOPATUBHOTO BO3JICHCTBHSA TMIAPOTEXHHYECKAS
MeJnopanus, HaJIO)KEHHAsi Ha eCTECTBEHHBIN XO0J] TPOLIECCOB, MPOTEKAOIINX B
Ouoreoneno3ax, sBISETCSs Haubosiee CUIbHOUM U ObicTpoaeicTByromeil. OHa TpaHchopMHUpyeT
pEeKUMBI OMOLIEHO30B B arpoOMOLIEHO3bl. ArpOOMOLIEHO3 UM €r0 OCHOBHAsl COCTaBIIAIOLIAsS -
[0YBa - OTHOCATCS K CJIOXHBIM OTKPBITBIM CHCTEMaM H, CJIEIOBATEIbHO, 00JIaa0T BBICOKOM
qyBCTBUTEIBHOCTbIO K QuiykTyauusm (Oxym, 1986). Takum oOpazom, caMble MeJKue
GuyKTyauu MOT'YT YCWJIMBaTb U H3MEHSTbh BCIO CTPYKTYpy arpoOuoleHo3a. A Tak Kak
NOJO0HBIE CHCTEMBI 00JIAZal0T CBOWCTBOM HEOOPAaTUMOCTH, MEITHOPATUBHOE BO3JICHCTBUE
JIOJDKHO obecneunBaTh Hanbosee 3¢p(eKTUBHYIO caMOOpraHu3aluio arpooronesosa. C panHon
TOYKHU 3PEHUSI OTBETCTBEHHOCTH MEIIMOpAIMA 0COOEHHO BEJIMKA.

[IpenmeTroM HacTOSILIEr0 HCCIEAOBAaHMs sABIsSeTcd nenocdepa - BakHEHIIas 4acThb
Oouocdepsl, ¢ KOTOPOH CBsi3aHa KHU3Hb 4YeroBedecTBa. Ho mpu pemeHnu npoOaeMbl OBBIIICHUS
SKOHOMHYECKOr0 IJIOAOPOAMS IOYB HEOOXOOUMO IIeJIEHANPABICHHO W 3KOHOMMYECKH
000CHOBAHHO MEPECTPOUTH UX CBOWCTBA U pekUMbl. COBpPEMEHHOE HEraTMBHOE OTHOLICHHE K
MEJIMOpallMid - BPEMEHHOE sBJIIEHHE, B OOJBIION CTENEeHUM BBI3BAHHOE HENPABUIbHBIM
IUIAHUPOBAaHUEM €€ Pa3BUTUS M TIOJIYYEHHBIMH COOTBETCTBEHHO pE3yJbTaTaMH, a TaKxKe
0TYACTH U ONpeeTICHHbIM HalpaBICHUEM Pa3BUTHS MEIHMOPATUBHON HAYKH.

JlmutenpHOE BpeMst  TOJl  MEJNHOPATHBHBIM BO3JICHCTBHEM IMOHHMAIOCH TOJBKO
peryiaMpoBaHHE YpPOBHS TPYHTOBBIX BOJ B IouBax. IIpeamosaranock, 4To yKe JaHHBIE
MEPOTIPUATHS TOJKHBI OKYIHUTHCS YBEIMYeHHEM ypokaeB. CTemneHb HapyIIeHUs IUIOJO0POIUS
[OYB TPU METUOPATUBHOM CTPOUTENBCTBE HE OLIEHHWBANACh U Mep MO €€ BOCCTAHOBJICHUIO HE
npuHuManachk. Jlaxke BHECEHWE MHHEPAIBbHBIX YIOOPEHUH CUYHMTANIOCh HEOOS3aTebHBIM.
VYpoxkan Ha METUOPHPOBAHHBIX MOYBAX YAaCTO OKA3bIBAIMCh HUXKE, YEeM Ha OKpYyKaroulen
tepputopun. [louBa B kauecTBE 0OBEKTa METHMOPALINY TIPAKTUIECKH HE pacCMaTPUBAIIACH.

Onnako, HauMHas ¢ 60-bIX IT. HCCIEI0BATENM JOKa3bIBAIOT 3HAYMMOCTh COOCTBEHHO
MOYB, WX CBOWCTB M PEXKUMOB I TPOTrHO3a panuoHaidbHOro BozzaercTBus (Kosna,
CamoiinoBa, 1966; HoOpoBonbckuit, 1968, 1986; 3aiinensman, 1975, 1985; CkpblHHUKOBA,
1961; Bonobyes, 1974, 1985 u np.).

Tak, Hanpumep, KapAUHAJIbHOE  HM3MEHEHHE  BOJHOTO pexuma Io-pa3zHOMY
CKa3bIBaeTCsl Jake Ha TI0YBAaX OJHOTO THIIA, MOJCTHJIAIOIINXCS pPa3HBIMA MaTePHHCKHUMU
nopoaamu (3aiinensman, 1986). UccnemoBanus mokasaial, YTO CBOWMCTBA TSXKENBIX MOWMEHHBIX
3€PHHCTHIX, JIYTOBBIX M HEKOTOPHIX BHJOB JEPHOBO-TJIEEBATHIX IOYB, XaPAKTEPU3YIOIIUXCS
OOKOBOW BOJONMPOHHUIIAEMOCTHIO TOPU30HTOB Oojee 0,4 M/CyT., CIOCOOCTBYIOT 3¢ HEKTUBHON
pabote npeHaxka. OrJeeHHbIE MOA30JbI, MOJA30JKUCTHIE, J€PHOBO-TIOJ30JIUCThIE U JIpyrue
MOYBBl € HU3KUM KO3(pPULIMEHTOM (QHIBTpAallMM U HAIWYHEM BOJAOYIOpa Jaxe MPH 4acToM
JIpeHaxe HEe OCBOOOXKHAOTCS OT  M30bITOYyHOW  Biard. Takum oOpa3oM, HeoOXoIum
Tu(epeHIMPOBAHHBIA MMOAX0J K CBOWCTBAM MOYB HpPU NPOECKTUPOBAHHUM U  MPUMEHEHHUU
MEIIMOPAaTHBHBIX ~MEPONpPHUATHIH. YK€ Ha CTaJul MPOSKTHPOBAHUS CIIEAYEeT YYUTHIBATH TE
napaMeTpsbl, KOTOpble OyIyT U3MEHEHBI B IPOLIECCe MPOBEACHUS METHOPATUBHBIX paboT. ITo
OTHOCHUTCSI TIPEXKAE BCEro K pexXHMaM I[04YB: T'MJIPOTEPMHUUYECKOMY, OKHUCIIUTEIBHO-
BOCCTaHOBUTEIILHOMY, MUKPOOOOHO - U THAPOXUMHUYECKOMY.

Bmecre ¢ TeM DNpOrHo3 H3MEHEHHMs JAOJDKEH OXBAThIBaTh BCE CBOMCTBA MOYB. JTO
MO3BOJISIET YTOYHUTH MapaMeTpbl MEIMOPATHBHON CUCTeMBl. Tak, W3BECTHO, 4TO TOpd MOI
BIMSIHUEM IIPOLIECCOB KOAryJALMHM T'YMHHOBBIX KHCIIOT IMpPHOOpeTaeT TUAPOPOOHOCTb, UTO
BBIPA)KACTCSI B CHIDKEHUHM (DUIBTPAIIMOHHBIX CBOMCTB TOpQsHON 3anexu. P.Orrenbcman
(1978) ormewaeT, dYTO pa3IWYHBIMH aBTOpaMu mpuBomutcs 61  dopmyna nnus pacuera



pacCTOAHUI MEXAY IPEHAMU U CYILECTBYET HECKOJIBKO HOMOTPAMM J1JIsl BHIIOJIHEHUS TIOJJOOHBIX
NPAaKTUYECKUX pacueToB, IMpPH 3TOM HU B OJHOM K3 HUX OTMEYEHBIX (PaKTKOATYISIUU
TYMHUHOBBIX KHCJIOT WIM M3MEHEHUS I'yMU(QHUIMPOBAHHOCTU pa3/araloliuxcs pPacTUTENbHBIX
ocTaTKOB Topda HE yduThIBaeTcs. TakuMm o00pa3oM, MPOEKTUPOBAHHE U TOCIEAYIOIIee
CTPOUTENIBCTBO M JKCILTyaTalUsl MEJIMOPATUBHBIX CUCTEM JIOJDKHBI OCYHIECTBIIATHCA € MO3ULUM
MOYBEHHO-3KOJIOTMYECKOT0 0OOCHOBAHUS BO3MOKHOCTH U IIETIECOO0PAa3HOCTH OCBOCHUS 3€MEIb
Y BKJIIOYEHHS X PECYPCHOTIO MOTEHIMANIA B CUCTEMY PErMOHAIbHON MEIHMOPALUH.

B 3amagnoit Cubupu OTCYTCTBHE HAay4dHBIX pa3pabOTOK MO PETMOHAIBHOM METHOPaLUuU
IPUBOJUT K TOMY, YTO IIpA NPOECKTHPOBAHMM JAHHBIX MEPOIPHUATHH  BECh PACYET
OCHOBBIBA€TCSI HAa 3aBUCUMOCTAX, MOJIYYEHHBIX s yciaoBuil benopyccun. OnHako AaHHBII
PETHOH UMEET CBOM OCOOCHHOCTH, KOTOPbIE JIOJIKHBI ObITh OTPa’KE€HBI IPHU NMPOESKTUPOBAHUU U
CTPOUTEIILCTBE.

Bomnpocsl onpezneneHust crpaterud Npupoaonoas3oBaHus 3anaqHoil Cubupu cBs3aHbl C
ee IMPUPOAHO-KIMMATUUECKUMU  YCIIOBUSIMU:  JUIMTEIbHBIM YBEJIUYEHHEM JUCIPONOPLUU
MEXIy TOJOBBIM DPAJUALMOHHBIM OallaHCOM M KOJIMYECTBOM TOJOBBIX OCAJKOB, a TaKXKe
PaBHUHHBIM XapaKTEpOM TEPPUTOPUU, BBICOKOM 3a00s0ueHHOCThIO (36% o00mel miomanu
CYIIM) U BBICOKOH HMHTEHCHBHOCTBIO TOpdoHakomieHus. OaHako, HECMOTPS Ha TO, YTO B
Hacrosee BpeMms 3anaaHas Cubuph SIBJISETCS PETMOHOM MHTEHCHBHOIO OCYLICHHS, FOXKHAs
4yacTh pacCMaTpUBAaEMOM TEPPUTOPUHU TOJILKO OJIMH Pa3 B 5 JieT ObIBa€T M30BITOUYHO YBJIA)KHEHA,
a B OCTaJbHbIC TOJIbl B BEreTAl[MOHHBINA MEpHOJ HAOMIOAAETCs SCHO BBIPAKEHHbIN aeduuut
Baaru (Mesenues, Kapnauesuu, 1969). CrenoBatenbHO, HEOOXOOUMO U BBIOOPOYHOE
OpOILLEHUE 3EMEIIb.

[loiimenHble MoOYBBI HauOoOJiee NOCTYIHBI JJIsi BBEIACHHMSI B CEJIbCKOXO3SHCTBEHHBIN
o0opoT  mocie  MpoBeleHHs  Menuopauuu. MenuopaTuBHbIM GoHa noiMel p. O6u u ee
npuTOKOB coctaBisieT 440 Toic. Ta uiu 34% ot o0mIei mIomaau o0CKoi moimel. B ocymrennn
Hy>K7aroTcs 334 ThiC. ra MONMEHHBIX MMOYB, 4YTO COCTaBisAeT 76% OT MenUOpaTUBHOTO (GOHIA.
Oxkoino 100 ThIC. ra HyX/1al0TCA B KOMIUIEKCE KYJIbTYP TEXHUYECKUX U arpOTEXHUYECKUX padoT.
Ha octanpHOl muomaan HeoOX0AUMO MPOBEJCHUE OPOCUTENIBHBIX MEJIMOpalMid. Y 1elbHbIN Bec
U 3HA4Y€HUE NMOWMEHHBIX TOYB B CEJIbCKOXO3SICTBEHHOM IPOM3BOJCTBE JAHHOW TEPPUTOPUH
BO3pacTaeT ¢ [ora Ha ceBep. B yclnoBusX caMoo0ecriedeHusi HaceleHus MpOIyKTaMu
MOMMEHHbIE TOYBBI MPEACTABISAIOT CYIIECTBEHHBIM pe3epB. Bwmecre ¢ Tem, ObOckas moiima -
CJIOXKHBIA TPUPOJIHBIM KOMIUIEKC, OCBOEHHE KOTOPOrO JOJDKHO OCHOBBIBATHCS HA CTPOTrOM
HayyHoM  monaxone.  CreoBaTenbHO,  IIMPOKAs CEIbCKOXO3SHCTBEHHAas  MEIHOparIus
NOWMEHHBIX MOYB HOKHO-TAKHOM TMOJ30HBI TpeOyeT  THIATEIbHOTO U3Y4YEHHI U
HKCIEPUMEHTAILHOTO OOOCHOBAHMSI PA3IMYHBIX HANpaBICHUH MEIHMOPaTUBHOIO BO3JEHCTBHUS
Kak croco0a »KOJIOro-COLHUAIBHOTO 0JIaroycTpoicTBa MOMMEHHBIX TEPPUTOPUN NIPU  YCIOBUU
COXpaHEHMs MOYB MOMM Kak IMPUPOJHOTO pecypca Ouocdepsl.

[fens m 3a1a4u HCCIEJOBAHUSL

[lenbto qanHOM pabOTHI ABIIsETCS 00OCHOBAHNE HANPABICHUA METHOpAllMU MOYB MONUM
Ha OCHOBE BBISIBJICHUS U3MEHEHUI UX PEXUMOB IO BIMSHUEM MEINOPATUBHOIO BO3JACHCTBUS U
OLICHKH CTETIEHU HApYyLIEHUS UX HKOJIOTUYECKOTO PaBHOBECHSI.

B pamkax o01eil mporpaMmbl HCCIEIOBAHUN peIIaTNCh CICAYIOIINE 3a1a4u:

1. 3ydeHne peXKMMOB IOMMEHHBIX ITOYB FOKHO-TA€KHOMN MO/I30HBI.

2. MccnenoBanne N3MEHEHUI CBOMCTB M PEKUMOB I10YB I10]] BIUSHUEM MEINOPALUU U
MyTeN UX ONTUMHU3ALIH.

3. OmpeneneHue CTENEHU MEIMOPATUBHOTO BO3ACHCTBHMS HA XUMHYECKHI COCTaB
JIPEHAXHBIX U MOA3EMHBIX BO/I.

4. O60CHOBaHHME UCXOIHBIX JaHHBIX JUI1 IPOSKTUPOBAHUS MEIHOPATUBHBIX CUCTEM.

5. Pa3paboTka CTPYKTYpHOW CXEMbI MOJIEIHM MOYBEHHO-TEHETHYECKOTO 00O0CHOBAHUS
KOMIUIEKCHBIX MEJTMOpALUil.

HayuHnas HoOBHM3HAa pabdoTh 3aKiOYacTCs B NOYBEHHO-TEHETHUECKOM
00OCHOBaHMM BO3MOXKHOCTH M L€JI€CO0OpPa3HOCTH OCBOEHHS IMOMMEHHBIX 3eMelb OacceliHa
p.O6u B mpeaenax IOXKHO-TACKHON IOJ30HBI, BKIIOYEHHS HUX PECYpPCHOrO MOTEHLUala B
CUCTEMY PETMOHAIbHOU MEIHOPALUH.

Brnepsrie B ycnmoBusx 3anagHoit CuOMpu KOMIIEKCHO PACCMaTPUBAIOTCS PEKUMBI TIOYB
IOMM B €CTECTBEHHOM M MEJIMOPHUPOBAHHOM COCTOSHHUSAX M YCTaHABIIMBAIOTCS I1apaMETPhI
ONTHUMH3ALMH BOJHOTO, TEMIIEPATYPHOTO, OKHCIIUTEIBHO-BOCCTAHOBUTENBHOIO, IMUTATEIBHOTO



PEKHMMOB MOYB IS MPOSKTHUPOBAHUS MEIMOPATUBHBIX cucTeM. Pa3BuTo mpencraBieHue
0 TMOYBaxX IMOHM Kak O MOJCIBHOM OOBEKTE MJIsi  W3YYCHHs MOCIEACTBHIA BO3ICHCTBHS
MEJIHOpAlMK, a TaKKe O JMHAMUKE IMOYBEHHBIX PEXKHMMOB B IMOiIMaxX Kak O crenupuyeckoM, O
IIPOTUBOPEYMBOM  SBJIEHUU, KOTOPOE XapaKTEpU3yeTCsl HEOAHO3HAYHBIMH KOHEUHBIMU
pesynbraTamu. llokazaHo, YTO HaNpaBIEHHOCTb IOYBEHHBIX MPOILECCOB  CYIIECTBEHHBIM
00pa3oM orpeaensercst reoMop(OIOro-TUTOIIOTUIECKUMH YCIOBUSAMHE MOMM U HHTEHCUBHOCTBIO
MEJIMOPATUBHOTO BO3ACHCTBHUS.

B pesynbrare BCECTOPOHHUX  AKCIEPUMEHTAJIbHBIX M  HATYpPHBIX HCCIIEJOBaHUM
000CHOBaHa CTEMEHb MEJIMOPATUBHOTO BO3ICHCTBUS Ha XHMMHYECKUH COCTaB MOPOBBIX,
JPEHAKHBIX, PEUYHBIX U MOJA3EMHBIX BO/I.

JlokazaHo, YTO HaYaJlbHbIM YPOBEHb HAPYIIECHUS IKOJIOTMYECKOTO PaBHOBECHS B ITOYBAX
JIOCTOBEPHO KOHTPOJIUPYETCS COCTOSIHUEM OHOJIOTHYECKOTO pEXHMa, a KOMIIJICKCHBIMH
MOKa3aTesIMM  OMOPHEPreTUYECKUX  MPOIECCOB  MOTYT OBITh: OKHUCJIUTEIBHO-
BoccTaHOBUTENbHBIN noTeHnuan (OBII), akTHBHOCTh MUKpPOOOIIEHO3a, KaTanas3bl, IEPOKCHUIA3HI,
nonudeHonokcuaa3pl. BriepBbie npeanokeHa CTPyKTypHass Mojieb MOYBEHHO-T€HETHYECKOrO
000CHOBaHHS KOMILJIEKCHBIX CEJIbCKOXO3SHCTBEHHBIX MEINOpPALIU. B otnunume ot mmpoko
paclpoCTpaHEHHOW TOYKM 3pEHHUs Ha MEIUOpalUi0 KaK Ha KOMIUIEKC  MEpONpUATHH,
o0ecrnevyrnBaroUX ONTUMANbHBIE YCIOBUS MPOU3PACTAHUS CEIbCKOXO3SHCTBEHHBIX KYIbTYD, B
npeuiaraeMoii padoTe BIEPBBIE apryMEHTHUPYETCS TE3UC O TOM, YTO MEJMOpAIHsl JOJDKHA
o0ecrnevynTh ONTUMU3ALUIO PEKUMOB IMOYB OCPEICTBOM MOIEPIKAHUSI B HUX IKOJIOTUYECKOTO
paBHOBECHS], ONPEIENIIEMOr0 T'eéHe3ucoM 1ouB. JlaHHBIM 1OAXOJ MO3BOJIAET UCKIHOYMTH
CHW)KCHHME IUIOJOPOJUS TIOYB TMPH OJHOBPEMEHHOM IIOJIYUEHHUH YCTOMYMBBIX YpOKaeB
pallOHUPOBAHHBIX CEIBCKOXO03AHCTBEHHBIX KYJIBTYP.

OcHoBHbIE TONOXKEHHSI OOOCHOBBIBAIOTCA Ha MpUMEpe  IOYB  IMOWM, Haubolee
MOJIBEPYKEHHBIX (MIYKTYyallusiM BHEITHEH CPEIbl.

Ha 3amuTy BBHOCHUTCS NOYBEHHO-TEHETHYECKOE OOOCHOBAaHUE YCIOBUHN U
OLICHKA TMOCJEICTBUNH MEJIHOPATUBHOIO OCBOEHHUS IIOYB IMOMM FOXKHO-TA€KHON MOJ30HBI
3anaanoit Cubupu.

WccnenoBanus, npoBeicHHBIE HA METMOPUPYEMBIX MTOMMEHHBIX MOYBax OacceitHa p.Oou,
MOKa3bIBAIOT, YTO IOCTPOEHHBIE MEIMOPATHUBHBIE CHUCTEMbl HE TOJIBKO HE 00eClednBaroT
MOJIy4YE€HUE YCTOMYMBBIX YPO)KAEB CEIbCKOXO3IUCTBEHHBIX KYJIbTYP, HO U SIBJISIFOTCS MPUUYUHOM
CHM)KEHHSI TIOTEHIUAIIBHOTO IIJIOIOPOAHS TIOYB: B OCYIIAEMbIX IIOYBAX IIPOUCXOJUT YCTOMUNBOE
CHI)KEHHME BIQKHOCTH K  Tpeneny pasppiBa KamWUISPHOM CBSI3M, CO3JAIOTCA PE3KO
OKHUCJIUTETIbHBIE YCIOBHS, AaKTHUBU3UPYETCS MHUKPOOMOIIOTHYECKass M DH3UMOJOTHYecKas
AKTUBHOCTb, MPOUCXOAUT  3HAUUTEIBHOE YBEIMYEHUE MOJABMKHBIX (OPM XHUMHUECKUX
AIIEMEHTOB M UX BBIHOC IPEHAXXHBIM CTOKOM 3a TMpeelibl IOYBEHHOTO MPOohuIIs.

[IpoBeneHHBIE MOJAENBHBIE OIBITHI MOKA3bIBAIOT, YTO JKOJIOTMYECKOE PpAaBHOBECHE B
noyBax, OIpeJelstoliee Oalanc BeIeCTB, HACTYMAET MPU COXPAHEHUHU MMOYBEHHBIX PEKUMOB,
ONM3KUX K TreHeTHYecKUM. KOHTpOIMPYIOIUMH MOKa3aTeasiMU  3KOJIOTHYECKOr0 COCTOSIHHS
MOYB B YCJIOBUSAX JIEHCTBYIOIIUX METHOPATUBHBIX cucTeM MoryT ObiTh OBII u mapameTpbl
MUKpPOOOOMOXMMHUYECKUX TPOIIECCOB: MHMKPOOOLIEHO3, NepoKcHaa3a, noaueHoNoKcHuaa3a 1
karanaza. CrnegoBaTesnbHO, MCXOJHBIMHM IapaMeTpaMH MpPH MPOSKTUPOBAHUU METUOPATUBHBIX
CHUCTEM JIOJKHBI CIYXUTh PEXUMBI U cBoicTBa nmoyB. [logo0HOE perienne npoOiaeMbl O3BOJISET
MoJIy4aTh YCTOMYMBBIE YPOXKaW CEIbCKOXO3AMCTBEHHBIX KYJIbTYp IPH COXPAaHEHHUM IOYB KaK
IMPUPOJIHOTO pecypca Ouocdepsbl, 0071a1ar0IIEr0 CBONCTBOM IJI0JOPOIHUS.

[Ipemyaraemplii MOAX0A K MEIMOPATUBHOMY MPOEKTUPOBAHUIO C MO3ULUNA CO3IaHMS
ONTUMAJBHBIX PEKUMOB I[I0YB, BOIUIOLIEHHBIH B BHUIE MOJIEIH TOYBEHHO-T€HETHYECKOIO
000CHOBaHMS KOMILUIEKCHBIX MeNuopanuii , 0osee I0CTyleH B paboTe, MO3BOJSET OTOMTH OT
yueTa HEYCTOWYMBBIX METEOIIEMEHTOB, OCHOBBIBAETCSl HA M3BECTHBIX OAIaHCOBBIX YPaBHEHMSIX
IIOTOKA BELIECTB M DHEPIHM, NAET BO3MOXKHOCTh NEPEHUTH K CUCTEME aBTOMAaTHYECKOTO
npoektupoBanusi (CAIIP). HaxomuieHHble TeopeTHYecKHe pa3pabOTKH M (HaKTHICCKUH
Marepuan MO HWHXXEHEPHOM MeNuopaluH, JUHAMUYECKOMY MOJEIMPOBAHUIO OTIEIbHBIX
TEXHUYECKUX PEIICHUN MO3BOJISET MPOBOIUTH ONTUMHU3ALMIO MOYBEHHBIX PEXUMOB, KaK B
npoliecce MeTUOPATUBHOTO MPOSKTHUPOBAHUSA, TAK U B HKCIUTYaTAllMOHHOM PEKUME Ha 00bEKTax
MEJHOPALIUH.

[IpakTuyeckoe 3HaAaUYEHUE paobdoThl3aKII0YACTCI B TOM, YTO UCCIIEIOBAHO
M3MEHEHHE PEeXHMOB IOYB MPH MEIHMOPATUBHOM BO3JEWUCTBUHU, JaHa OILIEHKA HaIpaBlIEHUMN



JNaHHBIX W3MeHeHud. BmepBeie s ycmoBui 3amagHot CuOMpPH TIOMYyYEHBI TapameTphbl
ONTUMHU3AIMU PCIKHUMOB I10YB HOI>'IM, KOTOPBIC BOLIIM B PCKOMCHAAIIMHU, YTBCPKIACHHBIC
MunBoaxo3zom CCCP st mpoeKTHpOBaHUS U CTPOUTENHCTBA B TOMCKOM oOnacTu. BrisBieHBI
nyTu OIITUMH3AIINU HOUMEHHBIX MCIIMOPUPYCMBIX IIOYB HOI>’IM, Ha OCHOBaHUM YECTrO
pa3paboTaHbl PEKOMEHJALUU IO CEIbCKOXO3HCTBEHHOMY HCIOJIB30BAHUIO MEITHOPUPYEMBIX
3€MeEJlb.

VYcTaHOBNIEHBI NTOKA3aTeNM BBIHOCA XMMHMYECKHUX JJIEMEHTOB W3 MOWMEHHBIX MOYB Ha
o0BbeKTax Menuopanuu. Pa3paboTaHbl cHCTEMBl JATYMKOB U M3YYEHHUS TEMIIEPATypHOTO U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO PEKMMOB M YCTaHOBKAa JJIs MOJEIUpPOBaHUs Ipoliecca
MUI'pallu XUMHUYCCKUX 3JICMCHTOB ITPpHU MCIIMOPATUBHOM BO3II€I>'ICTBPIH.

Pesynprare HCcCHenOBaHUS pPealM30BaHBbBl BCEeMH HOPMATHUBHBIX
JOKYMCHTAX, COCTAaBJICHHBIX IIpH JIMYHOM Y4YaCTHM aBTOpa HWIKW IOA €Iro PYKOBOACTBOM,
HCIIOJIb3YEMBIX B MMPOCKTHUPOBAHUH MEMOpaluu 3eMenb. [lomydeHsl aBTOpPCKUE CBUAECTEIHCTBA
3a HOMepoM 1557145 u 1625384. OmnybnuxoBano 84 pab®otbl, B TOM ymcie 3 MOHOTrpadpuu



I'nmasal. OQKOJIOI'MYECKHUE U ITIOYBEHHO-
IF'EHETUYECKHE ACHHEKTBI TEOPUH U TIPAKTHKHA
KOMIIVIEKCHBIX MEJIMOPAIIUHU

KynbrypHble OHOT€OIeHO3bI MPOU3BOMAT OPTaHMYECKYIO MPOIYKIMIO MHUIIEBOTO U
MPOU3BOJCTBEHHOIO  3HAYCHHUS. Opnako 3¢ dekTuBHO yIpaBJIsATh KYJIbTYPHBIMU
HKOCHMCTEMaMH BO3MOJKHO JIMIb TOTJA, KOTJa MPAaBUIBHO MOHSATHI CYIIHOCTh H  HCTOPHUS
B3aMMOOTHOIICHUI IOYBBI, PACTeHUM U ycIOBUHM cpenpl. OTdyxkaas MPOIYKIHIO, YEIOBEK
JIOJDKEH BO3BpalllaTh B IOYBY B3AThIE KOMIIOHEHTHI, cobmronas  OamaHc, KaKk B
KOJIMYECTBEHHOM, TaK W B KAayeCTBEHHOM OTHOIIEHUH, aJEeKBAaTHO BHIOMpATh METO/bI
MEJMOpAIMH, PACCYUTHIBATH W JaBaTh OOOCHOBAHHBIC MPOTHO3BI  IOCIEJICTBUN CBOETO
BO3/ICIICTBUS HA MPUPOIHBIC JIAaHAA(THI, YTO BO3MOXKHO JIUIIb MIPH TITyOOKOM 3HAHUU TOYB U
WX B3aUMOOTHOIIIEHUS C reorpaduueckoit cpeaoi.

Eme B 1951 r. OCHOBOMOJIOXKHUK COBETCKOM MenuopaTtuBHOM Hayku A.H.KoctsikoB
OTMeYaJll, YTO "B3aMMOCBS3b MEJIMOPAIIMK U HAIIPaBJICHUS MOYBOOOPA30BaATEIHLHOTO Mpoliecca Ha
MEJIHOPUPYEMBIX 3EMIISIX IPEIONpeAeNisieT MNPUMEHEHHE TIEeHEeTHYECKHMX MPUHILHUIIOB TMpU
PacCMOTPEHHH MEJIMOPATUBHBIX BOIIPOCOB U IpoleccoB B ux auHamuke" [Kocrtskos, 1951, ¢.3].

B coBpemMeHHOM MPOEKTUPOBAHUU OOBEKTOB MEJIHMOPAIIMH BECh WHKEHEPHBIM pacyeT
CTPOUTCS Ha MaTrepuajaX H3bICKaHUI MO OTIENbHBIM CBOICTBAM  IOYB, CJEJIAHHBIM B
JIOMEJIMOPAaTUBHBIN Tiepuoa.  [Ipu TOYBEHHBIX U3BICKAHUSX HA OOBEKTaX MEIHOpaIluu
MPOBOSATCS CIEAYIOIINE paOOThI: BBISBISIOTCS TUIIBI U MOATUIIBI ITOYB C UX MPOCTPAHCTBEHHOM
MPUYPOYCHHOCTBIO, BBIUUCISIOTCS WX IUIOMAANM W ONPEICISIOTCS  BOJHO-(HU3HYCCKHE
CBOMCTBa Ha IMpeobiajgaromux THMaxX MOYB (00BEMHBIM Bec, KOAPOUIMEHT QUIbTPALIUH,
MpEACNbHO-TI0JIEBAasl BJIATOEMKOCTh M MaKCHUMallbHasg THTPOCKONHUYECKas BJIAXHOCTb). B
MPOEKTax MO OPOIIEHUIO YYeT MOYBEHHBIX YCJIOBUMN, B YACTHOCTH, BBIPAKACTCS B ONpPEACICHUN
MOJIMBHOM HOPMBI JJIS Pa3HBIX CJIOEB TOYBBI K3 pacueTa BEIWYMHBI HIDKHETO Ipejesa
ontumanbsHoi BrnaxHoctu 0,70 - 0,75 ot mpenenpHo-moneBoit Braroemkoctu (I1I1B), HO Tem
HE MEHEeEe BEJIIMYMHA TOJMBHOW HOPMBI TMPUHUMAETCS BE3/I€ OJIMHAKOBOW HE3aBHUCHMO OT
OCOOCHHOCTEH TMOYB PErHOHa W IUIAHUPYEMBIX CEIThCKOXO3SIICTBEHHBIX MOCEBHBIX KYIBTYP.
[Tpu moxdope MOXKIEBATLHOW TEXHUKH YYHTHIBAIOTCS W (UIBTPAIIMOHHBIC CBOWCTBA IOYB.
OaHaKO MHTEHCUBHOCTD JIOK/ISl COBPEMEHHBIX MOJIMBAIIBHBIX YCTAHOBOK HACTOJBKO Mala, 4To
OHa TMPAKTHUYECKU MCKIIOYaeT o0pa3oBaHHWE TMOBEPXHOCTHOTO CTOKa Ha JIOOBIX IOYBax,
MPOEKTUPYEMBIX MO/ OpolleHue. B pesynbpTare TepsieTcs CMBICT U3Y4YeHUS (PUIBTPAMOHHBIX
CBOWCTB IOYB.

Ha 00BEKTaX OCYLIEHHMs TIIOYBEHHbIE U3BICKaHUS eme Oosiee YMpoIIaloTcs,
OTPaHUYMBASACH ONpeACTIeHHEM (PUIBTPAIIMOHHONH  CIIOCOOHOCTH TIOYBOTPYHTOB METO/IOM
HaJIMBa B CKBaXXUHY. ATpOoXMMHMYECKHE NOKA3aTEeJIM NOYB JJII OLEHKH IUIOAOPOIUS U

pacueTa U3BECTKOBAHUS U 103 YAOOPEHUN NpH 3aJJaHHOW ypOKalHOCTU KYJIbTYp IMPHUBOIATCS B
paznene npoekrta "CenbCKOX03sIIICTBEHHOE OCBOEHHE".

Ecnu e npoaHanu3upoBaTh CyTh UMEIOIINXCS TPOEKTOB OPOLIEHHS U OCYILIEHUS 3eMeb
pasHBIX PErHMOHOB CTPaHbl, MOXHO CJAEJaTh BBIBOJA, YTO BCE OHU OJIM3KHM HE TOJBKO IO
3HAYEHUSIM M1apaMeTpPOB, HO JIaXKe IO MPOEKTHBIM YPOBHSIM YpPOXKAaeB CEJIbCKOXO3SHCTBEHHBIX
KynbTyp. [IpyunHa 3TOrO0 3aKiro4aercs B TOM, UYTO JAHHBIE pacueThl BEIyTCd MO OAHMM U TEM
K€ MHCTPYKUMSIM, 0€3 JOJDKHOTO Yy4eTa HMPHUPOJHBIX YCIOBHM W OCOOCHHOCTEH MOYBEHHOIO
IOKpOBa Kak OCHOBHOTO OOBEKTa MEIMOPAaTUBHOIO BozjeiicTBuA. O000mas H3I0KEHHOE
BbIIIIe, MO’KHO CJIE€aTh BBIBOJI, YTO B HBIHE CYIIECTBYIOIIMX MPOEKTaX HE MpeaycMaTpUBAIOTCS
MEPONPUATHSI KOMIUIEKCHON Mennopauuu. MennopaTuBHbBIE CUCTEMBI, C IOMOIIBIO KOTOPBIX
IPU COOTBETCTBYIOIIEH arpoTeXHUKE OCYILECTBISETCS CENbCKOXO34MCTBEHHAs Melnopaius,
B HACTOSIIIEE BPEMs PAaCCUMTHIBAIOTCS M IPOEKTUPYIOTCS MCXOAS U3 PETYJIUPOBaHUS YPOBHS
TPYHTOBBIX BOJ MEJIMOPUPYEMBIX TEPPUTOPHH.

IIepexon ke MEIMOPATHBHOIO IMPOCKTUPOBAHUS HA HOBBIM KAue€CTBEHHBIM YpOBEHb
NOJpa3yMeBaeT IMOBBbIIIEHUE TpeOOBaHUH K MEJIMOPAaTMBHOMY NporHosy. Pa3zoOmieHue
UCCJIENOBAHUM OTAENIBHBIX COCTABJIAIOIIMX IPHUPOJHOTO KOMIUIEKCA NPUBOAUT K KPYIHBIM
npocyeraM. JlaHHBIE HEYZAud SABIAIOTCA PE3YJBTaTOM HENOCTATOYHOIO 3HAHHSA CYIIHOCTH
IPOIIECCOB, MPOTEKAIOUIMX B 30HE a’palnuu, OCOOEHHOCTeH M3MEHEHHUS BOJHO-COJIEBOTO,
BO3yIIHOTO, TEMIIEPATYPHOIO M JPYIMX DPEKUMOB IIOYB KaK B €CTECTBEHHOM COCTOSIHMM, TaK



U TOJ BIUSHUEM METHOpPAaTUBHOrO Bo3jaeWcTBUA. [lo3HaHHMe CYIIHOCTH MPOIIECCOB,
IPOUCXOAIINX B MOYBAX M MX KOJMYECTBEHHAs OLICHKA BO3MOXHBI B PE3YyNlbTAaTe€ HU3YUYEHMS
PEKHUMOB MOYB MPH AJIUTEIBHBIX CTAllMOHAPHBIX HCCIEeNOBaHUAX. B MennopaTUBHON MpakTHKe
U3BECTHBI PabOThI, B KOTOPHIX OTMe4aercsi 3((EeKTUBHOCTh KOMIUIEKCHOTO BO3JCHCTBHSA Ha
dbopmHupoBaHUE ypoxas. Tax, B.B.llla6anoBeiM (1980B) ObLIO OMNpeAENIeHo, dTO
3 PEKTUBHOCTh TOJBKO BOJHBIX (OPOCUTEIBHO-OCYIIUTENbHBIX) MEIHOPALUid  JOBOJIBHO
Huzka:  20-40% cpeaHemHorosnetHed npubaBku  ypokas. COBMECTHOE peryjJupoBaHUeE
BOJHOTO M TEIJIOBOTO PEXUMOB JaeT mpuOaBky 25-50%, a KOMIUIEKCHOE peryaupoBaHUe
BOJHOr0, TEIUIOBOrO M NUIIEBOr0 pexumoB - 90-130%. Ilpu sTomM moxa peryaupoBaHUEM
IUIIEBOIO0 PEXMMa B MEJIMOPATUBHOM MPOEKTUPOBAHMU HMMEIOTCS B BHJAY J03bl a30THBIX,
bocopHBIX U KaTUIHBIX YAOOpEeHUIi, BEHIOpAaHHBIE B COOTBETCTBUM C 30HAJBHOW CHCTEMOM
3eMIleleNus 10 IPOEKTHBI YPOBEHb ypoiKasd. [IUTaTenbHbI PEKUM - TOJIBKO 4acTh CIIOKHOU
CUCTEMBbl KPYIOBOPOTa BEILECTB B arpO’KOCHCTEME, U €r0 PEryJupOoBaHUE MyTeM BHECEHHS
yKa3aHHBIX yIOOpPEHUH TO3BOJISIET BBOJIUTH B JAaHHBIM KPYrOBOPOT HOBBIE KOJHYECTBA
9JIEMEHTOB NMUTAHUS PACTEHU (XOTSI MPUMEHSEMbIE B HACTOsIIee BpeMsl yI0OpeHusl JajeKku OT
COBEPUIEHCTBA, TAK KAK OHU HE KOMUPYIOT MPUPOJHBIA KPYTOBOPOT BELIECTB B arpO3KOCUCTEME
U, CJIEIOBAaTEeNbHO, HE COXPaHAIT HuX OamaHc). KpyroBopor kaxaoro sjieMeHTa JIUTO- U
o6uochepsl MMeeT CBOM OCOOCHHOCTH. J[MHAMUKa XUMHUYECKHX 3JIEMEHTOB, a B JAJIbHEUIIEM U
uX OaJlaHC CBSI3aHBI C MPUXOJOM TOTO HJIM MHOTO JIEMEHTA B MIOYBY U €r0 PacxoaoM: MOTepH
MOTYT TPOMCXOAUTH H3-3a IMPOLIECCOB BBINIEIAUYMBAHUSA 32 Mpeleibl MOYBEHHOTO Mpoduis,
yIeTyduBaHUs B atMocdepy, BETPOBOM UM BOMHOW dpo3mu. [locTymaroT 37eMEHTHI C
aTMoc(epHbIMU OCaJKaMU M TPYHTOBBIMH BojaMu. [IpeBpaiieHuss v AMHAMHUKA XUMHUYECKUX
AIIEMEHTOB B CaMOM ITOYBE 3aBUCST OT aKTUBHOCTH MUKPOOHOIOTUYECKUX U YH3UMOJIOTHYECKIX
npoueccoB. braromaps >KM3HENEATEIbHOCTH MHUKPOOPTaHM3MOB B KPYrOBOPOT  BELIECTB
BOBJICKAIOTCSl OPraHUYEeCKHE COCTUHEHUs. B MX cocTaBe B XMMHUYECKOW (opMe BOBJIEKAETCS U
paaualvoHHAasi PHEPTUsl - OCHOBHOW U TMOYTH €AMHCTBEHHBI JHEPreTUYECKU MCTOYHUK BCEX
COBEpUIAIOIIUXCSA Ha 3€MHOM MOBEPXHOCTH SBJIEHUH. AKTHMBHOCTH MHKPOOMOJOTHYECKHX U
HH3UMOJIOTHYECKUX MTPOLECCOB ONpPEAEIAET YPOBEHb U KaUECTBEHHBIEC MAPAMETPhI IUIONOPOAMS
No4yB. BoJbIIyl0 3HAYMMOCTB JJAHHBIX MPOLIECCOB B MO3HAHUHU CYIIIHOCTH IOYBOOOpPAa30BaHUS U
NOHUMaHUU TPOUCXOXKJIEHHS U IPUPOABI TOUYBEHHOTO TuIoopoaus otmeuan A.A.Poxe (1971).

BeolensnoxkeHHoe JOCTaTOYHO YETKO IOKa3bIBA€T, YTO B CHUCTEMY KOMILUIEKCHOMN
MEJIHOPALMA HAa COBPEMEHHOM JTale JOJDKHO BXOJIUTH YIPAaBICHHE KPYyroBOPOTOM BOJBI U
BEIIECTB Ha OCHOBE  IIO3HAHUS HE TOJBKO CBOWCTB IOYB KaK MTOTOBBIX pE3YJIbTaTOB
OTpEeIeIEHHBIX COUETaHUH pa3HOOOpPa3HBIX PEKUMOB, HO M COOCTBEHHO JaHHBIX PEKUMOB, U
UX B3auMojeWcTBUs. PelieHue MenMoOpaTHBHBIX 3a7ad JOJDKHO ONMUPAThCi TAK)KEe HAa 3HAHUE
CBOWCTB M TNPOLIECCOB, MPOTEKAIOUINX B MEIMOPUPYEMBIX MOYBAX U Y4ET BCEro pazHooOpasus
npupoaHbIX  ycnoBuil. [lomoOHBIN moaxoa obecneunBaeT paBHOBECHE B OHMOIEOIEHO3E -
Ba)KHEIIIeM KOMIOHEHTE OuOoCchepshl.

Menunopanusi CynieCTBEHHO BO3JIEUCTBYET Ha MpPUPOJIHYK cpeny. M3meHsas yciaoBus
OYBOOOpa30BaHUsI M COOTBETCTBEHHO HAMPABICHHOCTh MOYBEHHBIX PEXUMOB, MEIHOPATHBHOE
BO3/ICIICTBME MPHUBOJUT K HEOOpPaTUMOMY HApyIIEHHUIO TEHETUYECKH  CIIOXKHUBIIETOCS
HKOJIOTHUECKOT0 paBHOBECH B MouBax. OIEHKa CTENEeHU BO3ACUCTBUS, HE BIEKYyIIeH 3a coO0i
He)KeNaTeNIbHbIX MOCIeACTBUM (TIOTEPH IJI0IOPOAUS MTOUBBI, CHUKEHHS €€ 3alIUTHBIX (DYHKIUH
U JIp.) - BaKHAs 4acTh OOILEH SKOJIOTHYECKOM 3ahaun Menuopauuu. ['ayOokue u3MeHeHHs B
MPUPOJHOIN cpelle MPOUCXOAST HE TOJIBKO B 30HE MEJIHOPALMM, HO W HAa MPHIEramollux K
MEJIMOPAaTUBHBIM cHUCTeMaM TeppuTopusix. [10100HbIe M3MEHEHHs TOJDKHBI HCCIIEI0BAaThCS Ha
yYpOBHE MUKpOMpoleccoB. Tak, HanmpuMep, BIUSHUE MEJINOPATUBHOTO BO3/IEHCTBUS (OPOIICHHUS,
OCYILIEHHs) Ha TUAPOXUMHUYECKUI OajlaHC TEPPUTOPHH M3y4arOT B OCHOBHOM KaK M3MEHEHHE
CoJlep’KaHusl TOTO WJIM MHOTO COEIMHEHHUS MO0 B KOHEYHOM MHCTAHIMM - TOBEPXHOCTHOM
BOJIOMCTOYHUKE (KyJa HampaBJeHbl JApPEHaKHbIE BOABI), JHOO B MOJ3EMHBIX BOjAax (Kak
CIIEICTBUE BEepTHUKaJIbHOU Mmurpanuu). Ho mpuumHe JaHHONW MUTpalMM - TpeBpalleHUusIM
BELIECTB B [104YBaX B 30HE a3palliy - BHUMAaHUs IPAKTUUECKU HE YAENAETCS.

CoxpaHeHue ONaronpusATHBIX JKOJOTUYECKUX YCIOBUM M HOPMAIbHBIX (QYHKIIHMHA
O6uocdepsl BO3BMOKHO B TOM CJy4ae, €CIIU MCCIeIOBaHUS BCEX COCTaBJISIOMINX KOMIIOHEHTOB
OyIoyT TpOBOAMUTHCA KaK Ha MUKPOYPOBHE - M3Y4YEHHE MHUKPOIIPOLIECCOB B IMHAMUKE, TaK U
Ha MaKpOYpOBHE - M3MEHEHHUs JaHamadTa M €ro peXumMoB. B Hactosmiee Bpems B
MPOEKTUPOBAHUU NpeycMaTpuBaeTcsa pasjaen "[IlpupogooxpaHHbie MeponpusaTHs'", B KOTOPOM



yzensieTcsl BHUMaHue U oxpane Janamadra. OqHako riryO00oKuX KOMIUIEKCHBIX UCCIIEOBAaHUM C
[EJBI0 TTOJIHOTO OTCIICKUBAHUS MPOU3BOAUMBIX MeNUOpaluell u3MeHeHH arpoianamadTa He
MIPOBOJIUIIOCH, TIOXKanyid, He Toiabko B Cubupu, Ho U B CoerckoM Coro3e B IIEJIOM H3-3a
CJI0)KHOM CBSI3M JIOKAJIBHBIX W3MEHEHHM SKOJIOTMYECKOW CpEeApl € PETHOHAIBHBIMU U
r100aTBHBIMH TpOIeccaMu OUOCHEPHI.

B nHacrosiiee Bpemsi MenuopaTHBHAas HayKa pa3BUBAETCs B 4-X HAIPaBICHUSX:

1. OGocHOBaHUE KOMIUIEKCHBIX MEIHOPALMA: KPaTKO- U JOJITOCPOYHOE MPOTHO3HPOBAHHE
(ITabanos, 1973, 1976, 1980, 1981, 1982,1983, 1986; lllymaxos, 1984).

2. BpiOOp WHXCHEPHBIX PEIICHUH  MEJIMOPATHBHOTO  BO3JCHCTBUS Ha  OCHOBE
Maremaruyeckoro mojaenupoBanus (Ilunentuxkos, Humnpuc, 1978; llaaunos,1978; Humnpuc,
PeByt, 1981; Paboues, 1981; AkonsH, 1983; Toomunr, 1984; 3akpxkeBckuii, 1985, 1986 uap.).
JlanHble 1Ba HallpaBJIEHUs BXOJAT B CUCTEMY aBToMarudeckoro rnpoexktuposanus (CAIIP).

3. OnTumuzanusi XO03SICTBEHHBIX, TEXHOJOTHYECKUX u JIpYyTUX pELICHUN -
aBTOMATU3MPOBAaHHAs CHCTEMa YIpaBJIeHUs TexHojoruueckumu npoueccamu (ACY  TII)
(Fansamun, 1981; XKykosckuit, 1981; [InatonoB, UynnoBckuii, 1984 uap.).

4. TlouBenHo-menuoparuBHoe (CKkpbIHHUKOB, 1961; 3aiinensman, 1969-1989).

VYKka3zaHHbIEC HallpaBJIEHUSI HAXOAATCS HA Pa3HbIX CTaausIX pa3BuUTUA. OCTaHOBUMCS Ha
aHaJau3e NEpBOr0 W3 HUX,  MpeICTaBUTEAIMH KoToporo sBisitoTcss C.B.ABepbsiHOB U
B.B.Illa6anoB (1971, 1973). 3amauy Menuopaiiu JaHHbIE AaBTOPHI BHUASAT B U3MEHEHUU
YCIIOBUH BHEIIHEH cpenbl TakuM OoOpa3oM, 4TOObI pacTeHue (OPMUPOBAIO MaKCHMalIbHO
BO3MOXHBIN yposkail. Jlisi pemieHns mogoOHOM 3amaud HEOOXOIUMO 3HATh KOJIMYECTBEHHO
BBIpQXXCHHBIE TPEeOOBaHUS pPACTEHUH U ONTHUMAallbHbIE YCJIOBHUA  BHemHed cpensl. Ha
OCHOBaHWHW DJTHUX JIaHHBIX OIPEIEIAIOTCS HEOOXOAMMBIE MEITUOpPATHUBHBIC BO3JCHCTBHS  Ha
Cpely MOCPEACTBOM MPHUBEACHUS DPA3HUIBI MEXIYy TPEOOBAaHUSIMHU PACTCHHH U YCIOBHUSIMH
cpelipl K MUHUMYMY (puc. 1).

Kopennoe ynyuinenue BOXHBIX  JJI1 pacTeHUil (akTOpOB BHEIIHEH Cpelbl,
ONPENENAIOMUX NPOAYKIMOHHBIM mporiecc pactenuit  (IIIIP), upe3BblyaitHO CIOXKHO U
MpeJrnonaraeT pasHble MOAXOAbI K PEIICHUIO NaHHOM 3a1aun. [loapoOHbBIN U HcUepIbIBAIOLIUI
ananu3 maremarudeckux monenei [P mpusenen O.J1.Cupotenko (1981) u H.®.bonnapenko
(1982). B nactosiee BpeMst U3BECTHO OkoJio 50 MoA0OHBIX Mojened U HuX MOAUBUKALUN.
CyIIiecTBEHHBIM HEJIOCTAaTKOM WX SIBIIsA€TCS OO0NbIoe KoJu4yecTBO mapameTrpoB (mo 5000),
TPYIHO TOJAAIOUIMXCS ONPEIEICHUI0 M peryiupoBaHuio. JKenaHwe uccienoBarenell Kak
MOXHO TOYHEE OTOOpa3uTh pPEATbHYI0 JACHCTBUTEIBLHOCTh TMPUBOJUT K 3HAYUTEIBHOMY
MPEBBIIICHUIO ONTUMAJIBHOIO YHCJIA MEPEMEHHBIX COCTOSIHUM, KOTOpPbIE CIEAYET YYUTHIBATh
MpU PEIIeHUH JOaHHOW 3amaun. Kpome Toro, uMeronmecs B HACTOSIIMA MOMEHT 3HAHUS
HEJIOCTAaTOYHbI JUIsI OTCEMBAaHMUA HecylecTBEeHHbIX napamerpoB. O.B.T.Ilennunr ne @Ppus
(1986) coBeplieHHO CITpaBEUIMBO OTMETHIJI, YTO HUKOT/Ia HE MOXET OBITh CO37aHa MO/IEb,
OCHOBaHHAas Ha MOJIHOM 3HAHHUU BCEX OMONOTUYECKUX, PU3NUECKHX M XUMHUYECKHX MPOIIECCOB,
npoucxoasmux B cucreme [IOUBA-PACTEHUE-ATMOC®OEPA. Cnexyer 3aMeTuth, 4TO BO
Bcex mojensx [P cymecTBeHHOEe BHUMaHUE yleIsSeTcsl BIMSHHIO aTMOC(EpHBIX SBICHUN U
OT/IENIbHBIX MApaMETPOB TTOUYBEHHBIX PEKUMOB Ha (POpMUPOBaHUE TIPOTYKTUBHOCTH PACTCHHIA.
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Puc.1. Cxema cucTteMbl METHOPATHBHOTO DETYJIMPOBAHUS JKU3HEHHO BAXHBIX M1 pacTeHud (HakTopoB
[[abGanoB,1973]; I- uzyuenue TpebOBaHMI PACTEHUI K yCIOBHSM BHEIIHEH cpeabl; Sy, — K BogHOMY (dakTopy, S, —
TEIUIOBOMY, Sy — (hakTopy muTaHus S, — cBeTOBOMY; Il — M3yueHHe ycinoBHif BHENIHEH CpeIsl M X H3MEHEHHE BO
BpeMsl BETeTaluu; Ou(r) — BOAHBIA QakTop, ¢(r) — TeroBoi; III — omHOMaKTOpHOE OWMOKIMMATHYECKOE

0060CHOBaHKE HEOOXOAUMOCTH MENUOpaunii; F, — BOAHBIX, F | — TEIUIOBHIX, F ; — NMIIEBBIX, F, - cBETOBX;; Illa

— MHOI‘O(i)aKTOpHOC OHOKIMMATHYECKOE 000CHOBAHHE HCO6XOI[I/IMOCTI/I Mennopaunﬁ: pwt - TUAPOTCPMUYCCKUX,

P wtf - THAPOTCPMHUYCCKUX U IMUIICBBIX, F wtfr -~ THAPOTEPMHUYCCKUX , TUIIEBbIX U CBETOBLIX; IV - OIpeAC/ICHUEC

MaKCHMaJIbHOTO JHana3oHa PerylupoBaHUS: dy. w - BOAHOTO (akTopa, dpy.x ¢ - TEMIOBOTO, dy. ¢ - (axrop
mUTaHus, dpax + — CBETOBOTO; V — BBIYHCICHHE HEOOXOAWMOTO MJIS CO3MAaHUS ONTHMAIBHBIX YCIOBHH
NPOTHO3UPYEMOTO YIPABJISAIOIIErO BO3AeHCTBUS 1O (QakTopam: A@Qyq - BOJHOMY, AQy - TEIUIOBOMY, AQgm —
IUIIEBOMY, AQry- CBETOBOMY; VI — pacueT perymupyrolMX CUCTEM, MHHUMU3HPYIOLIUX YIPaBIIAIOIIHE
BO3/IEHCTBHSA 32 BPEMS T'q, C TOYHOCTBIO £0¢; VII — pa3spaboTka cuCTEMBI ONTUMANIBHOTO PETYITHPOBAHUS IO OJTHOMY,
IByM, TpeM u Oonee ¢akropam; VIII — konnyecTBeHHas KBadM(UKAIMs MEIMOPATHBHBIX OOBEKTOB M CHUCTEM
perynupoanust; [X — pa3paboTka METO/10B MallIMHHOTO TPOEKTUPOBAHUS METHOPATHUBHBIX 00BEKTOB.

[TouBennsrit 610k B mMozmenu IITIP 00bluHO paccMarpuBaeTcsi Kak cpega OOMTaHUs
pacTeHusl, KOHKPETHEE - BCEro JIMIIb KakK MOPUCTas cpeda JIs IMEPEIBHKEHHS BOIHBIX H
TEIUIOBBIX  MOTOKOB.  Tak, M.I.CaHosiH, pa30Oupasi moaxoabl K MOJENU BiIarooOMeHa Ha
CEIBCKOXO035HCTBEHHOM T10JI€, TIOYBE OTBOAMUT POJIb "nruHaMHUuecKor KiaaaoBou Biaaru" (CaHosH,
1982r.). BeposiTHO, 0T4acCTH 3TO OOBSICHIETCSA KaK CIOKHOCTHIO TIOYBEHHBIX MPOIIECCOB, TaK U
OTCYTCTBHEM CTPOMHON TEOpUU B3aUMO3aBHCHUMOCTH MTOYBEHHBIX PEXKUMOB U



KU3HENICATCILHOCTH pacTeHuil. Mexay TeM, Teopus GOTOCHHTE3a PaCTCHHUH MOSBUJIACH €IIIE B
1953 rony (Pocc, 1964), a B xoHue 60-bIX IT. YK€ ObUIM CO3/1aHBI MOJICNIN JJIi KOHKPETHBIX
CEJIbCKOXO3HCTBEHHBIX KYJIBTYP.

Tem ne menee I1IIP u ciyxut ocHoBoii npu paspadorke B.B.Illab6anossim (1973, 1976,
1980, 1983) sTanoB MeTHOPAaTUBHOTO MPOCKTUPOBaHUS: "CellbCKOX03SMCTBEHHYIO METHOPAIIUIO
HY)KHO paccMaTpuBaTh KaKk HayKy O KOPEHHOM YJIYYIIEHUH BCEX JKU3HEHHO BAaXKHBIX JUIS
pacteHuil (pakTOpOB BHEIIHEH Cpelbl, a B TEXHUYECKOM OTHOUICHHH MEIHOpAlUs €CTh
KOMIUIEKC MEpOIPUATUH, MMO3BOJISIIOIIMX CYHIECTBEHHO YBEJIWYUTh MPOJYKTUBHOCTb PACTEHUN
MOCPEACTBOM  BO3JICHCTBUSL HAa Cpely, MUHUMHU3UPYS pa3HOCTb MEXKIy TpeOOBaHUSMU
pacrenuii u BHemHUMHU ycnousmu" (IllabanoB, 1983:150). [lnst ocymiecTBIeHUS JaHHOTO
npUHIKIA cHOPMYIHPOBaAHBI LI€JIh U TPEOOBAHMS K CHCTEMaM KOMIUIEKCHOTO PeryIupOBaHUs
(CKP). OcHoBnas nenp CKP - ontumanbHOE pacipelielieHUe €CTECTBEHHBIX U MCKYCCTBEHHO
npeoOpa3oBaHHBIX MPHUPOAHBIX PECYpCOB sl CO3JAHHS YCIOBUN  MaKCHUMAalIbHOTO
UCIIOJIb30BAaHUSl  CEIbCKOXO03HCTBEHHBIMU KyJIbTYpaMu (OTOCHHTETUYECKH aKTHBHOM
paguaruu (OAP).

Bce BblIEU3T0KEHHOE  MO3BOJISIET BBIACIUThH CIEAYIOIIME OCHOBHBIE IOJIOXKEHHUS
pPacCMOTPEHHOTO  HAMpaBIICHUS  MEIHOPATUBHOU HayKH: 0co0O€ BHHMAaHHE B TEOpUU
KOMIUIEKCHBIX MENHOpAlMid  yAenseTcs aTMOocepHbIM TmapaMeTpaM U UX BIMSHHIO Ha
(dopMupoBaHHE NPOAYKTHUBHOCTH pacTeHHil. B 3ToMm kpoercs oHa U3 NPUYHMH TOTO, YTO, KaK
npaBuiio, moyBeHHbI Osiok B mozenu IIIIP paccmarpuBaercss B KadecTBe MHEPTHOW CpPEJIbI
obutanus pacrenuid. [lo HamiemMy MHEHHIO, OOBEKTOM MOJICTUPOBAHUS JIOJDKHA OBITH HE
ontumuzanus [1I1P, a mouck onTuMM3anuyu Mpexae BCEro MOYBEHHBIX PEKUMOB, MOCKOJIBKY
MMEHHO IIOYBEHHBbIE PEKUMbl B HAWOOJIbIIEH CTENEHM OIPENEISIIOTCS KIMMaTHYeCKUMU
yCcIoBUSIMU U TpaHchopMupyrorcs npu Menuopanusx. B.A.IlmatonoB u A.D.YynHoBckuit
(1984) Tarxke MOTUEPKUBAIOT HEOOXOMMMOCTH YydeTa INpPH METUOpaluyd Kiumara moys. B
pe3ynbTaTe MoJ TEPMUHOM KOMIUIEKCHOE PEryJIHpOBaHUE YCIOBHM KU3HU PACTCHUN CIEAYeT
IOHMMATh PEryJIMPOBAaHUE ITOUBEHHBIX PEKUMOB: BOJIHO-COJIEBOTO, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHOTO, TEIUIOBOIO, COJEBOrO,  MUINEBOro,  MHKpoOuojoruueckoro. Jlns
3G (HEKTUBHOCTH COBPEMEHHON MeNMOpalMyd 3€Melb HMEHHO ITOYBEHHBIE PEXKHUMbBI UMEIOT
0c00yI0 Ba)KHOCTb, TaK KakK yporkail pallOHUPOBaHHBIX COPTOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYP
3aBUCHUT TPEXJE BCEro OT IMOYBEHHBIX YCIOBUM OIPENEICHHOIO0 PErnoHa ¢ KOHKPETHBIMU
KJIMMAaTUYeCKUMHU yclIoBUsAMH. HeoOXxoaumo Takke UMEThb B BHJY, 4YTO AJS KOHKPETHOU
knmuMaTuuecko 30Hbl  DAP  xapakrepusyercs NpPaKTUYECKH IOCTOSIHHOW — BEJIMYUHOM.
ViydiieHneM MOYBEHHBIX YCIOBUI M CENEKIMOHHBIM OTOOpPOM MOKHO  YBEIMYHUTH JIOJIO
ucnonb3oBanus pacrenusmu DAP, wampumep, ot 1,5% mo 2-3%. CremoBatenbHO,
NPAaKTUYECKOE pEIICHWE METUOPAaTHBHOM 3ajaud - MOJy4YeHUs YCTOMUMBBIX MaKCHUMAaJIbHO
BO3MOXXHBIX YPOXAa€B B KOHKPETHBIX KIMMAaTHYECKMX  YCJIOBUSAX - BO3MOXHO 3a CUeT
ONTUMU3AIMM B MEPBYIO OYepe/lb MOYBCHHBIX YCIOBUHM >KM3HM pacTeHMH. IIpm sTom 3amaua
ONTUMAJIFHOTO PETYJIIUPOBAHUS PEKUMOB TOYB IIOCPEICTBOM MENMOPALU, KaK CIPABEIMBO
nomuepkuBan B.B.Ila6ano (1973, 1983), mokeT ObITH pelieHa B 3HAUUTEIHHOU MeEpe yKe
CEeTrOoHs.

Te3uc o ToMm, 4YTO HEOOXOAMMOE MEIMOPATUBHOE BO3JICHCTBUE HA CPEAy MPOU3pACTAHUS
pacTeHUil pacCUUTHIBAETCS NJs1 TpeOOBaTENbHOW KYyJIbTYpbl, a TOYHOCTb PEryJIUpOBaHUS
JIOJDKHA OBITh MHOTO MEHbINIE JUara3oHa aJanTaluy pacTeHul, 0 CBOeH CyTH JeKIapaTHBEH.
Bonbuioil skcnepuMeHTanbHBIH MaTepHall CBHJAETENbCTBYET O 3HAYMTEIbHOM BapbUPOBAHUU
npezenoB TpeOOBAHUHM pa3HBIX CEIbCKOX03IMCTBEHHBIX KYJIbTYpP K TOUBEHHBIM YCIOBHUSIM.

B.C.llleBenyxa (1983) s 3epHOBBIX, BO3MEIBIBAEMBIX HAa CYTJIMHUCTBIX IOYBaX,
HIDKHEH TpaHuIedl ONTUMaJbHOTO YpPOBHS BIXHOCTH MoyB cuuTaer 50%  OT mosHOU
Brnaroemkoctu (I1B), b.W1.Jlerenuenko (1983) - 80%, a U.®.Pycunos (1982) - 40-50% I1B nns
BCEX CeIbCKOX03aMcTBEHHBIX KyabTyp. WU.IL.Kpyxunun (1984) npu onnnakosoit noze NPK u
50% ot IIB momyunun ypoxait 50 1/ra 3epHa sipoBoil mieHunsl, a npu 60% ot [1B - 60 1/ra.
Bwmecte ¢ Tem, muianupyemslit yposkait mo @AP — 130 1/ra He ObUT TOCTUTHYT.

Ha TtopdsnbIx moyBax ONTUMANbHYIO BIAXKHOCTb JJISi 3€PHOBBIX KYJbTYP ONpPEAEISIOT
B npenenax 50-60%, oomHbix - 60-75%, kopHemionoB - 55-75%, MHOrojeTHuUX TpaB - S56-
80%, xapTodenss u KOpMOBBIX KOpHEIIoa0B - 60-65% I1B. Takum obpazom, B ceBooOOpoTE Ha
TOP(QSAHBIX TOYBAX MEIMOPATHUBHBIC BO3ACUCTBUS JOJDKHBI oOecreunBaTh BIaXHOCTh 50-80%
IIB [MycukaeB, Anekcees,1984].



B mporecce pocra pacteHuit ux Qusnonoruveckas moTpeOHOCT, BO Bjare MEHSETCH,
CJIEZIOBAaTENIbHO, W OHTOICHETHUYECKUI pPEXUM NHTaHUS Boxoi He crabmineH. Ilpu stom
YCTOMYMBOCTh PACTEHUU K MOCTENIEHHO HapacTaronieMy AeQUIuTy BiIard 3aBUCHUT OT YPOBHS
MCXOJHOW BJIAXKHOCTH MOYB. Tak, B pe3yibTare MPOBEACHHBIX Ha TOP(MSIHO - OOJOTHBIX MOYBAX
OTBITOB YCTAHOBJICHO, YTO YE€M BHIIIC ObLJIa HadajdbHas BIAKHOCTh, TEM YYBCTBUTEIbHEE
pearupyroTt pacreHus Ha ee Hapactaromuid aeumut (Tepertoe, 1978). B T1abn.1 mpuBeneHsl
pe3yNbTaThl OMBITOB IO BBISBJICHHIO ONTHMAIBHBIX MPEJACIOB  BIAKHOCTH TNPHU YCIOBUH
MOCTOSIHHOTO BJIaroco/iep»aHus B MOYBax.

JIy1s1 MHOTOJIETHUX TPaB, HAIPUMEP, XapaKTEPHO BBICOKOE COJIEP)KAHHME BOJbI B TKaHIX
(70-80%) m, crnemoBaTelbHO, MOBBIMICHHAS TPeOOBATEILHOCTH K Biare. Kpome Toro, maHHas
MOTPEOHOCTH Pa3IMYHA IS KYJIbTHBUPYEMBIX M €CTECTBEHHBIX JTYTOBBIX COOOIIECTB.

UccnenoBanuss H.B.EnumameBnu (1986) mokaszanm, 4To BIAXXHOCTH KOPHEOOHTaEeMOW
30HBI MOYBbI MoMbI B HHTepBajie HB-BPK Henb3st cuntath ONTUMAIBHOM AJISI €CTECTBEHHBIX
ayroBeix coobmiectB. C yBeNIWYEHHEM JIETKOJOCTYITHOW BJIard, HE COMPOBOXIAFOIIUMCS JJIU-
TEJBLHBIM TTOBEPXHOCTHBIM 3aTOIUICHUEM, YBEIUIMBACTCS MIPUPOCT OMomaccel. I s Tex, u s
apyrux coobmects IIIIB, cocraBnstomas npubnusurensHo 0,7 IIB,  cinyXur HMXKHUM
MIPEAesIOM ONTHUMAJIBHOTO BJIaroo0ecredeHus, a BEpXHU rpezen 01u3ok k [1B.

Hamm wuccnegoBanuss Ha ocylmiaeMbIX TOPQSHBIX W MHUHEpAIbHBIX  IOYBax
CBUJICTEJILCTBYIOT O TMOJOKUTEIHHOM BJIMSIHUM MOBBIMIEHHON BiakHocTu mous 0,85 1B - 1,0
[1B na yBenuueHue BbIXoJa ceHa. [lepBblil HAaMOOIBIINNA YKOC TpaB OTMEYAETCs MPU HATHYUU
Mep3noro ciost Ha riryoune 40-60 cM, HEBBICOKMX TeMIlepaTypax B KOPHEOOHWTaeMOM CIIO€ U,
KaK IpaBujIo, HanOOJIbIIIEH BJIAarOHACHIIIICHHOCTH OYB, Oyin3koi k [IB [Muumesa, 1984, 1985].

B psane pabor (Mensenckuii, Cunuibid, 1979) oTrmeuaeTcss MoJIOXKUTEIbHOE BIMSHUE
3atoruieHusl. Ha3piBaercst ontuManbubiM 1 nipenen 0,7-1,0 IIIB [Aungpees, 1983].

Onnako BojaoOnoOTpeOIeHUE, HalpUMEp, MHOTOJIETHUX TpPaB 3aBUCUT U OT COCTaBa
TpaBOCMECEH: npeobnaganue 0000OBBIX BemeT K Oonblned  TpeOOBATEIBLHOCTH KO
BJIar000ECTICYCHUIO, YTO OOBSCHICTCS HAIMYHMEM B HHUX OCJIKOBBIX BEIIECTB, OOJaTAIOIINX
BBICOKOM THJIpaTallMOHHOW criocoOHOocThI0. CopaepikaHue BOABI B JHCThSIX MHOTOJIETHUX TpaB
ompenensieT MHTEHCUBHOCTh uX TpaHcnuparuu [KombitoBa, 1985]. Tak, WHTEHCHBHOCTH
Tpancnupaiuu xKonednercs ot 0,39 r/r y BonmocHena cudupckoro 10 0,65 1/ T B 4ac y perHepHH.
A Tak Kak H3BECTHO, YTO YpPOBHU COJIEPKaHUS BOJBI B JIUCThAX W KOPHSIX pacTeHUH
COOTHOCATCA JpYyr C JpYroM, TpuBeAeHHbIe IUGPHl CBUIAETENHLCTBYIOT O pasHUIE B
BOJIOTIOTPEOJICHUN OTIEIbHBIX BHJOB MHOTOJETHUX TpaB B 1,7 pa3a. JlaHHBIMH aBTOpamu,
KpOME TOro, MOKa3aHO, YTO COCTOSIHUE W HMHTEHCUBHOCTH BOJOOOMEHa MHOTOJIETHUX TpaB
MEHSETCS B IIeHO3e. Tak, y JIIOIEpPHBl B CMEIIAHHOM IIOCEBE HWHTEHCHUBHOCTH TPAHCIHMPALIUN
1,13 r/r B yac, a B uuctom - 0,81 1/1; y kocTpa 6e3ocToro coorBerctBeHHO 0,76 u 0,54.

Takum 006pa3om, HENb3s TOBOPUTH O MPABUIBLHOM OIPEACIICHUH OPOCUTEIHLHON HOPMBI,
HE YUUTHIBAsE OCOOCHHOCTH BOJOMOTPEOICHNUS KOHKPETHBIX BUIOB MHOTOJIETHUX TPaB.



Taomnumal.
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bonee TOro, OTCyTCTBHME YETKHMX TIPAaHMI] ONTUMAIBHOM ISl PAaCTEHUU BIIAKHOCTH,
MOKAa3aHHOE BBIIIE, MOXKET OBITh OOBSICHEHO HAIMYMEM Y PACTEHHUH HECKOJIBKHX ONTHMYMOB.
Taxk, JI.B.3ayronbHoBa (1985) cuutaer, 4To pasrpaHUYE€HHE TOHITUN ONTUMYMOB Y pacTEHUI
MO>KHO ITPOBECTH IO CIEAYIOIIMM OCHOBAHMSAM:

1) OTHOIIEHHUIO K PA3HBIM YPOBHSIM OpraHU3allMu COOOIIECTB (OpraHU3M, MOMYISAINs);
2) xapakTepy (GUTOLEHOTUYECKUX B3aMMOJICHCTBHIA;
3) 9KOJIOrMYECKHM BO3MOKHOCTSIM U (PUTOLEHOTHUECKOMY IOJIOKEHUIO BHJIA.

O pasrpaHUYeHMH TOHATUH ONTHMYMOB, YCJIOBHM pa3BUTHSL PACTEHUH TOBOPUT H
B . Apy3una (1987). KaxaoMy ypOBHIO OpraHu3allddl  pacTUTENBHBIX  COOOIIECTB
(opraHu3MeHHOMY, MOIYJIALHOHHOMY, LIEHOTMYECKOMY) CBOMCTBEHHBI pPEaKIMM PACTEHUH Ha
BHeIHue QaxkTopbl. Tak, K OpraHM3MEHHOMY YPOBHIO MHOTOJIETHHX TpaB aBTOPHI OTHOCAT
pOCTOBBIE peakluu, mno0erooOpa3zoBaHHe, OTaBHOCTb, HSHEPrUI0 KYILEHHS, OTHOIICHHE K
3aTEHEHMIO U BOJOCHAOXKEHUIO M JIp.; K MOMYISIMOHHOMY - OTHOILIEHME K 3aryllieHHOCTH,
YpOBEHb MPOIYKTHUBHOCTH, 3(PPEKTUBHOCTHh UCIIOIb30BAaHUSI MUHEPAIBHBIX yI0OpeHUi U Aap.;
K IIEHOTMYECKOMY - OTHOILIEHHE K 3HAYUMOCTH BHMJIOB B COOOIIECTBE, CTPYKTYpPbI COOOIIECTB,
WX YCTOWYHMBOCTH U JIp.

Bce BblleckazsaHHOE — IO3BOJIAET  IPEAINIOJIIOXKUTH,  YTO 3a7a4a KOMIUIEKCHOM
MEJIUOPAMA IO CO3/AHMI0 HAWIYyYIIUX YCIOBUU JUISl MOJIYYEHHUS! SKOJIOTUYECKH YCTOMYHMBOTO
MaKCHUMaJIbHO BO3MOXKHOT'O ypoKasi C TO3MLUI YJAOBJIETBOPEHUS TpeOOBaHUI pacTeHuil k
YCIIOBUSIM BHEIIHEN cpefibl U MOCIEAYIOIIEr0 BEIOOpa CUCTEMbBl ONTUMAIBHOTO PETyIUpOBaHUs
Ha MEJIMOpPAaTUBHBIX OOBEKTaX MOXET OKa3aThcsi He pemraeMoid. B maHHBIX 00CTOSATENBCTBAX
0co00ro BHUMaHHS 3acily’)KMBaeT BOMPOC ONTHMHU3AIMHU TMOYBEHHBIX PEKHMOB HE TOJIBKO C
NO3ULMK TpeOOBaHUI K HUM pACTeHHMH, HO TMPEXIE BCEro C MO3UIHMHA 3KOIOTHYEeCcKOi
CaMOCTOSITENIbHOCTH MOYB KaK 4acTu OHocephl.

OHTOreHe3 pacTeHHMH NPENONpPENEIeH palOHMPOBAHMEM M CEJIEKLIIMEH COpPTOB.  JTO
O03HA4YaeT, 4YTO pPACTEHUS COOTHECEHBI C IPUPOJIHBIMHU YCIOBUSMHM OIPENEIECHHOIO PETHOHA.
[TouBsI k€ - TPOAYKT BO3JEHCTBUSA BCEX BHEUIHHX (PAKTOPOB, CIEIOBATEIBHO, MPEICTABISAIOT
co00il B MPUPOJHBIX YCIOBUSAX YCTOMYUBYIO SKOJOTHYECKYIO CHUCTEMY, OOMEH BEIeCTB B
KOTOpOH obecneunBaeT MPOAYKTUBHOCTh €CTECTBEHHOM ¢opsl 1 dayHsl. Ho  menb
CEIbCKOXO35MCTBEHHOTO IPOM3BOJCTBA - IOJYYEHHE SKOJOTHYECKH YCTOMYMBBIX BBICOKHMX
ypOKaeB, YpOBeHb KOTOpBIX ompexaensercs AP nmannoil npuponHoi 30Hb. Takum oGpasom,
TpeOyeTcs co3AaTh B MOYBAX YCJIOBUSA, oOecrieunBaroline NpubaBKy ypoxkas MpH COXpaHEHUU
Oamanca oOMeHa BEIIECTB B JAWHAMHUKE IMOYBEHHBIX PEXKHMOB (Hampumep, 3amac BIATH,
KOTOpBI TpeOyeTcs AJis MOJy4yeHUs SKOJOTUYECKH YCTOWYMBOTO YypoKas MpU COONIOACHUU
OpPOCUTENIBHBIX HOPM, HE HapyIIAIOUIMX BOJHO-COJIEBOM OamaHc camux mouB). Bce 3T0
MO3BOJISIET MPU3HATH, YTO BMECTO TMOUCKOB 3aBUCUMOCTEH TpeOOBaHWN pacTeHWd BO BCEM



JUarna3oHe BHEIIHUX YCIOBHM clelyeT MeperTH K ONTHUMM3AIMHM MOYBEHHBIX PEKMMOB Ha
OCHOBE MEJMOPATUBHOTO BO3JCUCTBUS, KOTOpPO€ OO0ECIEeYUT TMOJyYeHUE BBICOKHX H
9KOJIOTHYECKH YCTOHYMBBIX YpOKaeB OJHOBPEMEHHO C COXpPaHEHHEM B IMOYBAX PaBHOBECHS
MPOLIECCOB OOMEHA BEIIECTB C OKPY>KAOIIEH Cpeoi.

O06001mas paccCMOTpEHHbIE BBIIIE  IOJOXKEHUS, CJEeAyeT CKa3aTb, 4YTO CEJIbCKOE
XO034HiCTBO, OCHOBBIBASICh Ha IMOYBEHHO-TEHETHUUYECKOM IOJX0JI€ K PEIICHUI0 KOMIUIEKCHBIX
MEJIHOPALMid, JOJKHO pellaTh OJHOBPEMEHHO JIBE Ba)KHbIC 3aJaUH:

1) co3naBarh yCTONYHMBYIO IPOYKTUBHOCTD arpO3KOCUCTEM;
2) MOCpenCTBOM ONTUMHU3ALUU PEKUMOB COXPAHATH MOYBBI B KAUYECTBE OMOJIOTHYECKOTO U
HKOJIOTHYECKOTO0 pecypca Ouochepsl.

Hakonern, u3 aHanu3a TeOpUM KOMILIEKCHBIX MEIMOPALUNA BBHITEKAET TE3UC O TOM, YTO
OJIHUM U3 OCHOBHBIX MapaMeTpOB YIPaBICHUS CHUCTEMOW KOMIUIEKCHOTO  peryjaupoBaHUs
apnsercss ¢GakTop BIaKHOCTH. OIHAKO BIAXHOCTh - TOJBKO (POH, HA KOTOPOM B IOYBAX
MPOTEKAOT OOMEHHBIC MPOIECChl XUMUYECKOTO U OMOJIOTUYECKOTO XapakTepa. IKOJIOTHIeCcKOoe
paBHOBecM€ B  IIOYBaX, IO  HalleMy  MHEHHIO, OINPEIENAeTCs HalpaBICHHOCTHIO
OMOXMMHMUYECKHUX MPOIIECCOB, O YeM OyAET CKa3aHO HUXKE.

CyliecTBeHHBI HMHTEpeC  MPEACTaBIseT IOYBEHHO-MEIUOPATUBHOE HAIMpaBJICHHE,
KOTOpoe pa3BuBaetcs Onaroaaps ucciuenoBanusm @.P.3aiinensmana (1969 - 1987). Eme B 1969
I. OH OTMEYal, YTO MEJHOpaIis OKa3blBaeT MHOTO(AKTOPHOE BIUSHUE HA BCE DJIECMEHTHI
nanamadTa. OIHAKO B IEHTPE MEIUOPATUBHOTO BIMSHHS OCTaeTCs JABYXMETpPOBas TOJILA
TOPU30HTOB IMOYBCHHOTO TPOGUIs, W Ui OOOCHOBAHHOTO PEIICHHUS METHOPATHBHBIX 3a7ad
HEOOXOUMO 3HATh CBOMCTBA M PEXHMBI IIOYB B UX MCXOJHOM COCTOSIHUU U MPEICTABISTH UX
TpaHchOpMAaIUIO O] MEIMOPATUBHBIM BO3/ICHCTBUEM.

@.P.3aiiienbMaHOM TMPEUIOKEH U IIUPOKO  HKCHOJb30BAH  METOJ 3KOJIOrO-
TUAPOJOTUYECKOTO aHalu3a, CYIIHOCTh KOTOPOTO 3akitouaeTcs B "muddepeHruanim
MOYBEHHBIX KOHTHMHYYMOB Ha OTJIEJbHBIC BHJBI MOYB IO CTENEHH UX 3a00JI0YEHHOCTH, IIO
OJIHOPOJIHOCTH THUIPOJIOTUYECKUX YCIOBUM M OOIMHOCTH CBOWCTB Kak Cpeasl
oOuUTaHUA pacrteHu " [3aiigensman, 1985]. Dkon0ro-ruApOIOrnYECKUi MPUHIUIT
3aKJIIOYAETCSl B OLIEHKE CBOWCTB M PEXUMOB II0YB TOJBKO B KauyeCTBE Cpelbl OOUTaHUs
KYJIBTYPHBIX pacTeHUlM, O0OBEKTa CEeTbCKOXO3SMCTBEHHOTO HCIOJIB30BaHUSI U METHOPAIIHH.
[IpusnaBasi, dYTO MenHWopalus OKa3blBA€T MHOTO(AKTOPHOE BIUSHUE Ha BCE DJIEMEHTHI
nanamadta, O.P.3aiinensman B moHATHS 3()PEKTUBHOCTU U 11€TIECO0OPA3ZHOCTH METHOPAIUU
MUHEpaTbHBIX MOYB, 3a00JIOYEHHBIX B PpA3HOW CTENEHHU, BKJIAABIBACT YPOKAWHOCTH
CEIbCKOXO3SMCTBEHHBIX KYJIbTYp B pa3Hble 10 YBIQKHEHUIO TOJbl: €CIM OCYLIEHUE
3¢ (PEeKTUBHO, OHO OKymaeTcs MPUOABKOW ypoxkas, U €ro CjeayeT MPOBOJUTH, CO3/1aBasi MpHU
3TOM ONTHUMAJIbHBIE YCIOBUS JUISl CEJIbCKOXO3SIICTBEHHBIX PACTEHUH.

Ecnm e ucxomauth U3 MEPBOOYEPEIHON 3a7aud - COXPAHEHHUS MOYBBI KaK KOMITOHEHTA
ouoctepsl - TO MenaHopalus JOJKHA CIOCOOCTBOBATH CO3/IaHUIO B MOYBE TAaKUX YCIIOBUH,
KOTOpBIEe o0ecreyaT npubaBKy ypoxkasi, KapJUHAIBLHO HE MEHSS HANPaBICHHOCTH T€HETHYCCKU
CIIOXKHBIIIMXCS TOYBEHHBIX peXHUMOB. [Ipu 3TOM pacTeHus] MOAOMPAIOTCS B COOTBETCTBHH CO
CBOMCTBAaMHM TMOYB, TaK KaK HAJ0 MPHU3HATH, YTO NieAocdepa sSBIIETCS SKOJIOTHUECKOU CPeaon U
OCHOBOM CYyIIIECTBOBaHUS *KU3HU Ha IaHeTe. OpraHu3Mbl )KUBYT HAa TOYBE WU BHYTPU Hee.
Ortcrona claenyeT HEeOoO0XOIMMOCTh  TIIyOOKOTO W3y4YeHUs, MpeXae  BCEro,
MUKPOOUOJIIOTUYECKUX U IH3UMOJIOTMUECKUX TMPOIECCOB B MouBax. U ecnu BOAHBIN peXuUM
MOYB B JIOCTATOYHOW Mepe M3y4eH MHOTHMHU HCCIEAOBATENIIMH Ha 3HAYUTEIHLHON TEPPUTOPUHU
CTpaHBbI, TO UCCIIEIOBaHUS OMOJIOTUYECKOTO PEKMMa HaXOIATCS B HAYaIbHOU CTa/IHU.

B 3akirodenne ciieqyer moIYepKHYTh, YTO MOA00pP CETbCKOXO3SMCTBEHHBIX PacTEHUH,
BBIOOp CHCTEMBI 3eMIeeNus W MEIUOpalUid, BHJIOB TEXHHUKH H  YAOOpEeHUH  JOJKHBI
OTUPATHCS Ha MPUHITAIT AKOJOTHYECKOTO COOTBETCTBHSI 3eMIIe/ieNius W JiaHamadra,
MOHUMAHUE JIOJTOBPEMEHHBIX OSKOJOTHYECKHX TOCIEICTBUA MEIMOPATUBHOTO OCBOEHUS
TEPPUTOPUH.

Panee yxe oTMedanoch, YTO TIOYBA SIBISETCS OMOTCOXUMHYECKONW CHCTEMOH,
oOnanaroniei CmocOOHOCThI0 CAMOPA3BUTHUS, CaMOYIPABIICHUS U CO3/IaHUSI PEKUMOB, KOTOpBIE
o0ecreunBarOT  CyIIECTBOBAaHUE JKUBOTO BemiecTBa. CoxpaHeHHe OHONOTHYecKHX (GyHKIUN
MIOYB OCHOBBIBAETCS HA ONTUMHU3ALUU HUX PEKUMOB. OITO COCTABISET CYIIHOCTh MOYBEHHO
IKOJIOTHYECKOTO OOOCHOBaHUS  KOMIUIEKCHBIX  Menuoparnuii. OOpazoBaHuE K€ IOYBBI
TeHEeTUYECKH HEpa3phIBHO CBSI3aHO CO BCEMU KOMIIOHEHTaMu Ouocdepsl. Menuopauus BHOCUT



M3MEHEHHUs B MOYBEHHBIH MOKPOB, a TaKXe JAPYrue KOMIOHEHTHl JaHAmadTa HE TOJIBKO
yIy4lIaeMbIX YTOAUN, HO U NPUJIETalONIMX TeppuTopuid. HM3MeHeHus, MpOUCXOIsAlIue Mpu
MEJIHOPATUBHBIX BO3JEHCTBUSX, MOTYT OBITh KPAaTKOBPEMEHHBIMH WM  JJIUTEIbHBIMU,
JIOKAJBbHBIMU HWJIM OXBATHIBAIOIIMMHU OOIIMPHBIC TEPPUTOPUU. JlaHHBIE BOMPOCHI MOJPOOHO U
BcecTOpoHHE oxapakTepu3oBanbl b.C.MacnoBeim u 11.B.Munaesbim (1985).

HepaunonanbHass menuopanusi MOXKET — BbI3BaTh HE)KEJIaTEeJIbHbIE IOCIEACTBUS:
MCYE3HOBEHHE OTAENBHBIX BHUIOB (JIOphl U (ayHbl, 3HAUUTEIHHOE CHIKEHHUE YHCIEHHOCTU
BUJIOB W MOMYJISAIUI JIUKHUX KUBOTHBIX, U3MEHEHUE MPUPOIHBIX (PaKTOPOB, PE3KOE MOHIKESHUE
WIM TOBBIIIEHHE YPOBHS TPYHTOBBIX BOJ U Tak Jjainee. Bwmecre ¢ Tem, mpaBUIbHO
CIUIAaHMPOBAHHbIE MEIUOPATUBHBIE MEPONPHUATHS HE BBI3BIBAIOT OTPHULIATEIBHOIO BO3JEHCTBUS
Ha okpyxkarouyto cpeay [Kioesa, 1973; Kopuoxa, 1982; Hectepos, 1982]. Tak, A.I'.bynaBko
u b.C.MacnoB (1982) ormeuaror, 4yTo Ha Heocymaemoil tepputopuun llosieckst Biarosamacsl
MOJJEPKUBATNCH B HEMOJBUKHOM COCTOSIHUM M HE MPUHUMAJM Y4acTHUsl BO BJIIaroobopore, HO
IIPY OCYILIEHHUH 32 CUET CpabOTKH BEKOBBIX 3allacoB BOJ U YBEIMUYEHHS CTOKA B JIETHIOIO MEXEHb
MIPOM30ILIO YBEIHMUEHUE TOA0OBOIO PEYHOIO CTOKA M BOJAHOCTHU MAJIbIX PEK.

Jlo mpoBeneHUs MEIMOpPAaTUBHBIX paboT B Oacceiine p.Hapesa 7,4% muomany mods
npuiieraliieid TeppuTopun  HcnbiThiBau  nepeyBnaxHenue (Kapiosckuii, 1986). Ilocne
ocyuieHust TOpGsSHBIX 00JOT B Mpenenax 0acceiiHa H3MEHWICS W BOJIHBIN pexum mous: B 100 m
OT OCYIIIa€MOT0 MaccuBa ypoBeHb IpyHTOBBIX BOJ (YI'B) momnepxxusaics na 79 cm, B 1000 M -
Ha 38 cM, B 3000 M - Ha 5-9 cM.

Jlnst BBIPaOOTKM CTPATErHH HCIIOJNB30BAaHMs MPUPOIHBIX PECYpPCOB, CIEAOBATEIbHO, U
9KOJIOTHYECKON (2 HE TONBKO HKOHOMHUYECKOW) OLIEHKH IPEAINOoaraeMblX MEpONpUITUN
HEoOXOJUMO 3HaTh MPOTHO3 M3MEHEHHUs arpoleH03a MpH €ro MEIUOopaluu. ITO COCTABISAET
3aJauy OKOHOMHUYECKHM J(PGEeKTHUBHOTO U JaHAMA()THO paldOHAIBHOTO OOOCHOBaHUS
KOMIUIEKCHBIX ~Menuopanuil. OLIEHUTh CTENEeHb MEIMOPAaTUBHOIO BO3JIEHCTBUS U €ro
MOCNEACTBUM HEOOXOAMMO JO TOTO, Kak OHO OyAeT OCYIIECTBICHO, TO €CTh Ha YpOBHE
IIPOEKTUPOBAHUS 00BEKTA METHOPALIUH.

N3n0xeHHOE MO3BOJISAET MOCTPOUTH JIOTMUECKYH) CXEMY 93TalloB MEIMOPAaTUBHOIO
npoektupoBanust  (puc. 2). I[lpm  npoexkTUpoBaHUU OOBEKTOB MEIHMOpAalMd M BbIOOpE
ONTUMAIBHOTO BapyaHTa JJIs MPOEKTa MPEAJIaraeTcsi B3STh 3 OCHOBY ONTUMM3ALIMIO TOYBEHHO-
FEHETUYECKUX PEeXKHMOB C Y4E€TOM TMPHUHATOTO  YpPOBHS YCTOHYHMBOIO ypokast
CENIbCKOXO3SMCTBEHHBIX KYJIbTYyp. MeToanyeckue yKa3aHHs IO BBIOOPY YpPOBHS Yyposkas
paspadotansl M.K.KatomoBsim (1977), H.®.bonnapenko u E.E.)KykoBckum (1982). Onnaxo Bce
OHHM paccuuTaHbl Ha HEOIAromoiy4yre Kakoro-mubo W3 MapaMmeTpoB YCIOBUN (OpMUPOBaHUS
ypO’Kasl, yalle BCEro Ha HEJJOCTaTOUHYIO BJIaroo0ecne4eHHoCTb. [Ipyu onTUMH3auu MOYBEHHBIX
YCIOBUH HeperynupyembIM octaercst onuH ¢aktop - mnpuxox DPAP. Ilepswlii ypoBeHb

JIOJDKEH COOTBETCTBOBAaTh pacueTHomy ypoxkato - 1,0-1,5% ®AP. Dto coriacHo
MHOTOYHCJIEHHBIM HccaenoBanusaM [Toomunr, 1984 wu np.] - BHoOJHE peanbHBIN ypoOKail.
Bropoii ypoBeHb - ypokail, TOJIy4aeMbld B CPEAHEM 3a MHOTOJIETHUH IEpUOJa IO

pallOHNPOBAHHBIM COPTaM Ha COPTOMCHBITATENIBHBIX CTAHLMAX, € HE PEryIMpPYyeTCs BOAHBIN
PEXHUM, HO arpOTEXHHUYCCKUC MEPOIIPUATUA CO6J'IIO)I3IOTC$[ IIOJIHOCTBIO, YTO JOJIDKHO OLITH U Ha
MEJMOopUpyeMoM Tmosie. JlaHHBI ypOBEHb MOXET OBITh TNPOEKTHBIM. TpeTuii ypoBeHb -
CTPaxoBOW Ha CIIy4ail CyIIECTBEHHOTO OTKJIOHEHHS pexuma padoThl MEIHOPATUBHOM CHUCTEMBI
OT ONTUMAJILHOTO.
PazpaboTka npoexra NpoBOAMUTCS B JiBa dTama:

1) moYBEeHHO-TeHEeTHYEeCKOe 000CHOBAaHHE KOMIUIEKCHBIX METHOPALIUi;

2) BbIOOp  cuUCTEMBl  MEIMOPAaTHMBHOIO  BO3JEHCTBUS ~ HA OCHOBE HKOHOMUYECKHU
3 PEKTUBHOTO JIAHAAPTHO-TEOXUMUYECKOTO 000CHOBAHUST KOMILJIEKCHBIX MEJINOPALIHA.

Ha ocHOBaHMU yueTa r€éHeTHYECKOrO COCTOSIHMSI arpoOHOLIeH03a, INIAHUPYEMOro o0beMa
BAJIOBOW MPOAYKIUH  ONPEACISAIOTCS CyMMapHble TpeOOBaHMS K  IHUIIEBOMY, BOJHOMY,
TEIUVIOBOMY M JIPYI'MM pE&XHMaM IIOYB, MPOBOJUTCA aHAIW3 OOECIEYEeHHOM MOTpeOHOCTH
YpoXxad B TCILJIO-, BJIaro-, COJICpeCypcCax Mmo4s. HpI/I PCHICHUHU 3ada4U ONITUMH3AlNN TOYBCHHBIX
PEKUMOB B COOTBETCTBUU C CYMMAapHBIMH TPEOOBAHUSAMHU CEILCKOXO3SMCTBEHHBIX KYJIBTYp
OMpCACIIAOTCA TUAPOTCXHUYCCKHUC u MOYBCHHO-MCIIMOPATUBHBIC napamMeTpbl
MEJIMOPATUBHBIX CUCTEM - ATO MepBasi YacThb Pa0OTHI HA/l IPOEKTOM MEIHUOPALHH.

BTOpaH qaCTb COCTOUT B BLI60pe CUCTCMbl MCJIMOPATUBHOI'O BOBHCﬁCTBHH JJIA
OCYILECTBIICHHUS] PEryJIMpPOBaHUs TpeOyeMbIX ITOYBEHHBIX YCIOBUH € YYE€TOM 3KOJIOTHU



nagamagra.  Ilpg 3TOM BO3MOXKHBI ~ HECKOJBKO BAapUAaHTOB WHXKCHEPHBIX perieHui. B
OKOHYATEIIbHOM BapwaHTe B pabouMii MPOEKT IMOCNe HKOJIOTO-DKOHOMUYECKOW AKCIEPTH3BI
BKJIIOUAETCS OJJHO U3 PEIIeHUN KaK OCHOBHOE.

B 3akirouenue cienyer MoayepKkHYTh, UYTO MOYBA - KOMIIOHEHT OuoreouneHo3a. Ee
OuoreoleHoTHYECKHE (DYHKIMU OYEHb pa3HOOOpa3Hbl. VX BaKHOCTh OMpeensercss MpekIe
BCEro TeM, YTO MT0YBAa UMEET MHOTOIPaHHOE 3HAUYCHHUE Ui (PYHKIIMOHUPOBAHHS arpoOHUOIICHO3A.
Opnako 10 cUX MOP B MEIHOPALMH MPOJOJKAET COXPAHATHCA YIPOIIEHHOE PECTaBIeHuEe 00
HKOJIOTHYECKOM 3HAYCHHUHU MOYBBL. B pe3ynbTaTe mouBa Kak OCHOBHOM 3JIEMEHT arpoOHoIeH03a
[0 CYILECTBY HE MPUHUMAETCS BO BHUMaHHe BooOmie. TakuMm oOpa3om, 3a0bIBaeTcs OCHOBHOU
MMPUHIMIT MECJIIMOPAlIHH - YIIYUIICHUC, B TOM YUCJIC U YIIYUIICHUC ITOYB.
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I' 12a B a2. IOUMEHHBIE IOYBHI P.OBU U EE IPUTOKOB
KAK OBBEKT MEJTAOPALIUH _
(B ITIPEJEJIAX IOKHO-TAEKHOM ITIOA30HbI TOMCKOMU OBJIACTH)

N3 obmieit momaan moWMeHHBIX 3eMelb JojauHbl p.O6u (1,3 mutH.ra) Beero aumb 130
TBIC. Ta UMEIOT yJIOBJIETBOPUTEILHOE MEIUOPATUBHOE COCTOSHHE. 3HAUCHUE MOWMEHHBIX MOYB
B CEJIbCKOXO3HWCTBEHHOM TIPOM3BOJACTBE JTaHHOW TEPPUTOPUHM BO3PACTAET C IOra Ha CEBep:
€CIIi B I0KHBIX paiioHax Tomckol 001acTH MONMEHHBIE IOYBBI COCTABISIOT TOJNBKO 6% OT
oOmieil miomaay CelbCKOXO3SHCTBEHHBIX YrOJuM, TO B LIEHTPAIbHBIX U CEBEPHBIX paloOHAX
cootBeTcTBEHHO - 30% 1 80% (BopoObes, 1971). IlpoBenenne menuopauuii Ha MOMMEHHBIX
MouYBax SBIsIETCd KpalHe HeoOXoAuMbIM. Bwmecte ¢ TeMm, OmMyOJIMKOBAaHHBIE [aHHBIE U
MaTepuaiabl HAIMIUX HWCCICIOBAHUI CBHJIETEIBCTBYIOT 00  OMpEACNEHHBIX  OCOOEHHOCTSX
OPUPOJIHBIX yCiIOBHM ToMMBI p.OOM U ee MPUTOKOB B Mpe/esax 0KHO-TaeKHON MOI30HBI.
[Ipupoause yciaoBu s OCHOBHbIE pe3yibTaThl U3YUCHHUS KIMMATHUYECKUX
YCJIOBHH I0)KHOTACKHOW MOA30HBI OCBEIeHbI B psije pador [Koxkenkosa, 1957; Opnosa, 1962;
PyrkoBckas, OxumeBa, 1966 u nap.]. YcraHoBieHO, YTO CpPEIHEroA0Bas TeMIlepaTypa
u3mensiercs or Munyc 0,3-0,6 rpagycoB C B I0)KHOM 4YacTH MOJ30HBI 10 MuHyc 1,4-1,5
rpagycoB C B ee ceBepHOM 4acTu. MaKCHUMalIbHBII MPOrpeB BO3AyXa MPUXOIUTCS HA HUIONb CO
cpenneit temmeparypoit 17,2-18,5 rpamycoB C. Cpennsis nmpoaoJDKUTEILHOCTh IMEpUOJA C
temriepaTypoi Beiie 10 rpagycoB C coctaBisieT B 10kHBIX paiioHax 109-117, B ceBepHbIX - 95
nHeit. CpemHerogoBoe KoymdecTBO — atMochepHbIx ocamkoB cocraBisier 400-500 mm mpu
cpenHeM cymmapHoMm ucnapeHud 330 MM,  [lonoxuTenbHbI  BOAHBIA OanaHC cO3[MaeT
MPEIIOCHUIKH K PAa3BUTUIO HA JIAHHOH TEPPUTOPUH THAPOMOPPHBIX M TOIYTHAPOMOPPHBIX
nouB. OgHAKO paclpeneseHre OCaIKOB MO OTAENIbHBIM MeEcsIaM BEreTalliOHHOIO IepHoja
CYIIECTBEHHO pasnuyaeTrcs (Tabiuia 2). 9To MOATBEPKAACTCS pacueTaMu, IPOBEICHHBIMU
B.M.IOxmuapiM (1974). B TeueHme Bcero BereTallMOHHOrO Iepuoaa BbimamaeT a0  50%
TOJIOBOTO KOJIMYECTBA OCAJIKOB, YTO OOECIEYMBACT BHICOKYIO BIQXKHOCTH BO3JyXa, MCKIIIOUYAs
BO3MOXXHOCTH (PU3UOJIOTUYECKUX 3aCYX.
Tabnuma?.

Ocaaku B roJbl pa3juvHoil 00eCTIe4eHHOCTH, MM
(3a nepuoa 1948-1971 rr. mo 'MC Tomckoii 00/1acTH)

Mecs O6HCH€‘I€HHOO‘{TB 'MC
0Ca/IKOB, %0 KoxxeBankoBo | Tomck | IlepBomatick
11,1 72,0 33,7 73,4
23,4 26,1 37,3 59,1
Maii 48,0 17,1 20,1 28,8
72,5 37,7 61,0 27,4
11,1 54,0 129,2 39,2
11,1 54,0 129,2 39,2
UIOHB 48,0 52,2 79,3 49,3
72,5 43,3 54,0 13,5
11,1 71,0 51,5 70,6
23,4 85,0 64,1 34,5
HIOJIb 48,0 97,9 66,7 90,7
72,5 38,4 63,0 57,6
11,1 78,0 1174 113,8
23,4 42,0 138,9 72,8
aBryCT 48,0 36,8 86,2 20,4
72,5 37,1 38,0 122,2
11,1 50,0 15,5 36,3
23,4 40,0 43,3 62,8
CeHTSI0Pb 48,0 35,2 31,6 52,1
72,5 43,9 30,0 29,6




CBoeoOpa3ue KIMMATUYECKUX  YCIOBUH OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha
oYBOOOpa30oBaHWE B JAHHOM IMOA30HE: MPOAOIDKUTEIbHOE MpeObIBaHUE IMOYB B MEp3JIOM
COCTOSIHUM COKpalllaeT aKTUBHBIN MEpPHOJ] 10YBOOOPA30BaHMs, YTO 0OYCIABIMBAET 3aMeJICHHe
IPOIECCOB OMOXMMUYECKHX TMPEBpPAIICHUH; M30BITOUHOE  yBIaXHEHHE Ha (oHE cradbo
BOJIONIPOHUIIAEMBIX CYIVIMHUCTBIX OTJIOXKEHMH (B OCOOEHHOCTH B  YCIOBMSIX HHU3KUX IOIM)
IpeoNpeaeisieT BO3MOKHOCTh aKTUBHOT'O TOP(POHAKOTIIICHHUS.

I[To mammpiM I'.M.CepreeBa (1987) rumporepMuyecKkue YCIOBHS FOKHO-TACKHOMN
o308 3anagHold CubupH B IETIOM MO3BOJISIIOT BBIPALIMBATH PAaHHE- U CPEAHECHEINBIE COPTa
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp, TPEOYIOIIMX JOBOJIBHO BBICOKUX CYMM CpPEIHECYTOUHBIX
temneparyp Bbiue 10 rpagycos C (1300-1700 rpagycoB C) U IpOJOSIKUTENIBHOCTH JaHHOTO
nepuojaa B 90-100 guei.

ComocraBneHne pacueTHONW MPOJYKTHBHOCTH KJIMMaTa C (haKTHUECKOH ypOKAMHOCTHIO
B TaekHOW 30He, mpoBeneHHoe I.M.CepreeBpim (1987) mokazamo, uTo dakTudeckas
ypoxalHOCTh B cpenHeMm coctaBisier Bcero 40% oT mnoreHuuanbHOM. Beicokue ypokau
pallOHMPOBAHHBIX  COPTOB  CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp MOTYT OBITh IOJIy4€HBl MpHU
YCIIOBUU pPETYJIHUPOBaHMSI BOJHOIO peXUMa IOMM IyTeM MEJINOPATUBHOIO BO3/IEHCTBUS.
Hano 3ametutbh, uTO B ycnoBusAx 3anajnHoil Cubupu 0oJbllioe BIUSHHE HA pACTEHUEBOJCTBO
OKa3bIBAIOT TAKXKE M03/IHUE BECEHHHE M PAHHUE OCEHHHUE 3aMOPO3KH - (PAKTOpP, COKpallaroui
IPOJODKUTEIBHOCTh  BETETAlMOHHOIO Iepuoia. B cpenHeM mnocienHue 3aMOpO3KU Ha
TeppuTopun o0nactu HabmonaroTes ¢ 19 mas nmo 16 urons. HactynieHue nepBbIXx 3aMOpO3KOB
OTMEYaeTCsl B CEpeauHE CEHTSAOps, KpailHe penKko OHM OBIBalOT B Hayalle CEHTAODA.
HaOnronenus mokas3bBalOT, YTO 3aMOPO3KaM HauMEHee IOJBEPKEHbI 0OEPEKbsl PEK, BEPLIMHbBI
IpUB, BEPXHHUE YaCTU CKJIOHOB. HaumMmeHblas npomoIKUTENBHOCTh 0€3MOPO3HOIO IMepuoaa
OTMEYaeTcsi Ha ceBepo-BocToke Tomckoil obmactu (90 nHelt), Hambonblias - B JIOJUHE
p.O6u (117-123 gus). I'M.CepreeBoim (1987) paspaborana kKiacCHPHUKAIUS MECTOIOIOKCHHMA
[I0 MOpPO300MAaCHOCTH, Kyaa Bouwio onucanue 30 snemeHtoB penbeda. HanbGombimii 6amn
MOPO300IaCHOCTH HMMEIOT BOJIOpPA3/EIbHbIE MPOCTPAHCTBA. Tak, MONMBI IIMPOKUX JOJHUH PEK
umeroT 50 6auI0B MOPO300NAaCHOCTH, JTOJUHBI MajbIX pek - 90, yyacTKH NOWMBI, y/laleHHbIe
ot pycna pexku - 30. Heo6xonuMo 3amMeTUTh, YTO Ha KJIMMAT MOWMBI B OTJIIMYHME OT JAPYTUX
AJIEMEHTOB pesibea OKa3bIBAET BIUSHUE OJIM30CTh OONBIIMX MAcC BOABI, B pe3yJbTaTe uyero
MUKPOKJIMMAT XapaKTEepU3yeTcs ONpeleTeHHON O0COOEHHOCTBIO: OOIIMM CMSTYEHUEM I10
CPaBHEHHMIO C BOJOPA3AEIbHBIMM Yy4acTKamMHM. Tak, MO HamuM  METEOpOJOTHYECKUM
HaOJII0/IeHUsIM, TIpOBEeNEHHBIM B moiimMe p.Tomu, cpenHeMmecsyHas TeMIiieparypa BO3ayXa B
noiiMe B Mae, HIOHE M aBrycTe Bhllle cooTBeTcTBeHHO Ha 0,1;1,2 u 0,2 rpangyca C, yem Ha
Bojlopasnene, U B ceHTs0pe Ha 0,4 rpagyca C Hike (pacCTOSIHUE MEXKIY THAPOMETIIOCTAMU -
25 xm). bonee 3HauUMTENbHBIMU Pa3IMUUSAMH XapaKTEPU3YeTCs KOJUYECTBO  BBINAJAIOLINX
atMocdepHbIx ocaakoB (B mpenenax 0,2-20,0 Mm).

B reonornueckoM OTHOLIEHMM HCCIE€NyeMas TEPPUTOPHs, pacroJiaraschb B Ipelenax
3anagHo-CuOUPCKOM paBHUHBI, MPEACTABISET COOON SMUTEPUUHCKYIO TUIUTY CO CKJIaa4aThiM,
MeCTaMU JIBYXSIPYCHBIM JIOIOPCKUM (DYHIAMEHTOM M YeXJOM Me3030HCKO-KaifHO30HCKUX MOPOT
[Kazapunos, 1960; PocroBues, Pynkesuu, 1965]. ['myObuna 3anmeranust pyHnaMeHTa B mpeenax
OCHOBHOM CEJIbCKOXO035HUCTBEHHOW 30HBI TOMCKON 007aCTH N3MEHSETCA OT HECKOJIBKUX METPOB
Ha KpaiiHeM tore (c.barypuno) npo 4-5 kunomerpoB Ha ceBepe [CypkoB, 1963]. Haubonee
MOJIOJIBIMH  T'€OJIOTMYECKUMH OOpa30BaHMSAMM Ha HCCIEAYeMOH TEeppUTOPHH  SBISIIOTCS
AJUTIOBHANIbHBIE  OTJIOKEHHUsI oMbl p.O6M u ee mpuTokoB. OJHAKO MOHMa MPOAOIKAET
(dopmupoBaThcs U B HacTosmiee BpeMs. Hapsaay ¢ akkyMymsiuen alioBus 1eHCTBYeT U OOKOoBast
spo3ud. Ha ornenbHbix ydacTkax p.OOHM €XerojgHo pa3MbIBaeTCsl NMpUOpexHas mojioca MOWMbI
mupuHoii 10 40-50 M ipu AnMHE GpOHTA pa3MbIBa B HECKOJIBKO KMJIOMETpOB [3emMiioB, 1979].

B reomopdonornueckom oTHomeHun moriMa camoi OOWM W ee TPUTOKOB OTHOCHUTCS K
BHeseHUKOBOH 30He. Kak ormeuaer B.C.Xpomsbix (1975), OOckas moiiMa chopmupoBasiach B
KOHIIE TosIolieHa. B 1nenoM 3710 o6mmpHas aulloBUaIbHO-03€pHasl PaBHUHA, IJ€ 4YETBEPTUUYHbBIE
OTJIO)KEHUSI HaJOXeHbl Ha JApeBHue mnopoxabl. Ilo ganneiM b.M.Muzeposa (1953), B
YETBEPTUYHBIX OTJIOKEHUSX IOWMBI BBIAEISIOTCS [1BA  JIMTOJOTHMYECKUX CJOSA: HWDKHUHM -
NecyaHbli, BEPXHUHM - WIOBATO-TJIMHUCTBIA WM CYTJIMHUCTHIM. Penbed moBepXHOCTH MONMBI
W3MEHSETCS TO0 Mepe TpoaBwkeHus ¢ tora Ha ceBep. B.C.Xpowmbix (1975) Beimenser nsa
reoMop(OJIOrHUECKUX THITA TOUMBI:



1. IIpoTo4HO-OCTpOBHAS TMOHWMa MMEET PacHpOCTpaHEHHWE OT FOXKHBIX TPaHHUIl 00JaCTH [0
BraaeHus p.Tomu B p.O0Ob. Pycno 3xmeck paszneneHo Ha pykaBa, 00pa3yrollue CONpsHKEHHBIE
CHUCTEMBI, TO €CTb OCTPOBA BBITAHYTHI BIOJb pycia B BHAe Henodyek. CymmapHas HIMpHHA
MEXEHHOI'0 pycja B MECTax DPa3BETBIECHMH COCTaBIISIET B cpegHeM 3-5 KM, a Tam, IIe peka
cobupaercs B oHO pyciio, - 600-700 m.

2. CermMeHTHO-TpUBHUCTasi MoOHMa pacmpocTpaHsercs oT BoaaeHus p.Tomu B p.O0b 10
CeBEepHBIX IpaHMll obOsactu. DopMupoBaHHE NMONMEHHOW OJUHBI MPOMCXOIUT BCIIEACTBUE
MeaHApUPOBAHUSA pycia.

B mnoiime p.O6u u ee NPUTOKOB MO penbedy, YCIOBHSIM OOpa3oBaHMs U XapakTepy
OTJIO)KEHUN  JOBOJIBHO  YETKO BBIACJAIOTCS TPU YacTH: IPUPYCIOBas, LEHTpalbHas U
npureppacHas. s npUpycloBOW 4acTH IOMMBI XapaKTEpHO HAJIUMYKME IPUPYCIOBOrO Bala,
CO3JAHHOIO IE€CYAaHbIMM M CYIECUYAaHbIMM  OTJOKEHUSAMHU. ['paHylOMETpUYECKUI COCTaB
JAHHBIX HAHOCOB XapaKTepU3yeTcsl MpeoliaJaHueM MEJIKOro necka M KpyHmHOM mbuid. Jlis
[EHTPAJIbHOW YacTH NMOWMBI XapaKTepeH T'PUBUCTHIM penbed. OTIOXKEHHS TNpeaCTaBICHBI
3J1eCh Yallle BCEro JBYWICHHBIMH HaHOcaMHU. C IOBEPXHOCTH 3aJI€TraeT CyTJIMHUCTO-IVIMHUCTBIN
QJUTIOBHMM, KOTOPBIM MOJCTHIIAETCS MOpOoJamMH 0ojiee JErkoro rpaHyJOMETPUUYECKOrO0 COCTaBa.
CoOTBeTCTBYIOIIME aHAINU3bl OTPAXKAIOT MPEo0sIalaHue B COCTaBE IOBEPXHOCTHBIX OCA/IKOB
NOWMBI KpYIHOHM nbut U uia. Penbed mputeppacHoil moiMbl CUIIBHO MOHMKEH. J[aHHast yacThb
NOMMBI CJOXEHa IPEUMYILECTBEHHO TJIMHUCTHIMU HAHOCAMH, MECTaMU OHa IOJCTHJIAETCS
IIECKaMU U CYIECSIMHU.

B nenmom penwsed p.OOu u ee MPUTOKOB CBOMM IPOUCXOXKICHUEM 005S3aH 3PO3UOHHO-
aKKyMYJISITUBHOM paboTte pycna. OJHaKo — CyIECTBEHHbIE WM3MEHEHMs B INEpBUYHBIN
aKKyMYJIATUBHBIH penbed BHecnu omoisHu [3emioB, 1970]. B pesynprare mx BO3IEHCTBUS
HEKOTOpbIE YYaCTKU IPUCKIOHOBOM TMOMMBI OKa3bIBatOTCsA 0o0Jiee BO3BBILICHHBIMH, HEPEAKO
Oyrpucteivu. OcoObie TUTIBI pelibea 00pa3yroTcs B pe3yibTare pa3pacTaHus 00JO0T [3eMIIOB,
Bbypaxkos, 1970].

Ha ¢dopmupoBanme mouyBeHHOro mokpoBa moiiMbl p.OOM M ee HPUTOKOB OTPOMHOE
BIMSHUE OKa3bIBAa€T TaKXe TIHUApojorudyeckuii pexuMm. [lo ypoBeHHOMY pexuMy U
MOP(}OIOrHYEeCKUM OCOOEHHOCTSM B TpeJesiax H0KHOW U IEeHTpalbHON 30H Tomckoil obmacTi
BBIICTISIIOTCS.  YEThIPE KPYNHBIX IOMMEHHBIX MAacCHUBa, TP H3 KOTOPBIX OTHOCATCS K
HCCIIEYEMON HAMHU TEPPUTOPHHU. [lepBr1ii MaccuB oxBatbiBaeT noiiMy p.Odu Ha yyacTke OT
c.barypuno no Bmagenus p.Tomu. OH xapakTepusyercs CpPaBHUTEIBHO HEOOJIbIION
IPOJODKUTENbHOCTBIO  3aroruieHus (30-35 cyTok) mpH CpeIHUX OTMETKax IMOBEPXHOCTU
noiimMel. B npexnenax manHoro yuyactka p.OO0b mpoTekaeT B JOJMHE, MIUPHUHA KOTOpoH §8-12 kM
[Manuk, 1978]. [Iloiima mmmpunor 8-10 KM MIOCKas, C 4YepeJOBaAaHWEM TPHUB, JIOKOUH H
OOIIMPHBIX MOHMKEHUH. B noxOMHax MeXJy I'pUBaMH pacrojlaraloTcsi HeOOoJbIlne 03epa,
riyounoi 1o 1,3- 3,0 m. Iloiima pexku Ha 50% 3aneceHa TUCTBEHHBIM JIECOM M KyCTapHUKOM, a B
MEXTPUBHBIX MOHWXKEHUsAX 3abomoueHa. Hwwxknuil ywacrok p.Tomu, OKOHTypuBaromuni
CEBEPHYIO TPAHUIlY MAaCCHBA, PACIOJOXKEH B MOWMEHHON JOJMHE IUPUHON 4-5 KM C TJIOCKUM
penbedoM, pacuJICHEHHBIM BOJIOTOKaMH M o3epaMH. 3aroruieHue novmMsl p.Tomu ot c.SIpckoro
qo r.ToMcka HENpONOKHUTENBHO, B CPEIHEM OHO cocTaBiseT 3-5 cyrtok.  Cpoku
0CBOOOKJICHHSI TOMMBI OT BOJIBI Ha CIIaJIe MOJIOBO/IbS MAJJAI0T HA BTOPYIO MOJIOBUHY Masl.

Bropoii noliMenHbiii MaccuB B JonuHe p.O0M pacmosnokeH Ha y4acTKe OT BIaJCHHUS
p.-Tomu no ycrea p.lllerapku (Bkitoudas ee cpelHee U HWKHee TeueHue). Ha maHHoOM oTpeske
BOAHBIN pexuM OOCKOil MoiiMbl B 3HAYMTENbHOW Mepe 3aBucUT OT pexkuma p.Tomu. Ilo
CPaBHEHMIO C MEPBHIM MONMEHHBIM MacCHBOM 37ech Habiromaercst Oombiias auddepeHunanus
OTMETOK MEXAY OTAEIbHBIMU D3JEMEHTaMU IOHMBI, B  PE3yJbTaT€ YEro XapaKTepUCTUKU
3aTOIUIEHHS M3MEHSIOTCA B IIMPOKOM JMAla30HEe: B rOJbl C BHICOKMM BECEHHHM IOJIOBOJBEM
noiiMa MoxeT ObITh 3aToryieHa oT 25 1o 45 cyrok. OOckas moiiMa, OTHECEHHas KO BTOPOMY
mMaccuBy, umeer mupuHy 1,0-1,5 KM, Kak mpaBHiIO, HEBBICOKA, C OOMIJIMEM I'PUB M JIOXKOHH.
JImuTenbHOCTh 3aTOINICHHUS] TOMMBI CPETHUX PEK JAHHOrO MaccuBa He mpeBbimaer 30 cyTok
(p.Kus), a Ha p.Illerapke ona ymenbmaercsa 1o 10-15 cyroxk.

Tpernii moiiMeHHBIN MacCcHUB B mpenenax AoJuHbI p.OOM pacmosioKeH Ha ydacTKe OT
ycrbs p.lllerapku no Bnagenus p.Uynsima. Ha nanHHOM ydacTke NPOAOKUTENIBHOCTb U CIOU
BECEHHETO 3aTOIJICHUS YBEINYMBAIOTCS. B MHOrOBOAHBIE rObI MOJIOBOIbE AIUTCS 45-70 CyTOK.
Peka Yyneim B mpepenax Tomckoi obmactu Teuer mno mupokoi (mo 10 xm) moiime,
M300MITYIONIeH o3epaMu U cTapuiiaMu. [IpomomKUTEbHOCTh 3aTOIUICHHS MMOMMEBI p.UynbiMa Ha



yaactke C.TEI'YJIBJET - YCTBE PEKU cocraBnser 40-80 cyrok. Cpoku OCBOOOXKIECHHUS OT
BOJBl TANAOT Ha CepeauHy-KoHell uIoHA. CremayeT OTMETUTh M OOIIyI0 OCOOCHHOCTH
TUIPOJIOTUYECKUX YCIIOBUN paccMaTpUBaeMOro peruoHa, Kotopas onpenensercs TeM, uto p.O0pb
MMEET caMble HU3KHE YKIIOHBI M3 BCEX KPYIHBIX pek, Brajnaromux B CeepHbiil JlenoBUTHIN
okean [Mamuk, 1978]. Tak ke Malibl U YKJIOHBI €€ NPUTOKOB. B pesynbraTe co3maroTcs
HEOJIaronpusTHBIE YCIIOBUSI CTOKA, pacTArUBarollue MmojoBojabe. [loitmMa niuTenbHOE Bpems
HAXOJUTCS [0/ BO3JICHCTBUEM I1aBOJIKA.

B OonpmmHCTBE Ciy4aeB OCBOOOXKIEHHWE TOYB TOWM OT BECEHHETO 3aTOIUICHHS
3akaHuuBaerca B 10-20 umcnax uioHd. B MHOTrOBOJHBIE TOAbl YKAa3aHHBIA CPOK HECKOJIBKO
YJIMHSIETCS, a B CyXHe - COKpalaeTcs. B 11e10M MOKHO CUUTaTh, UTO PEKHUM PEUHOIO CTOKA
Ha paccMaTpUBAaEeMOil TEepPPUTOPUU HEOIATONpPUATEH MAJIi MEJIUOPATUBHOTO CTPOUTEIHCTBA!
UCKIIIOYAETCSI  BO3MOXHOCTh HMHTEHCHUBHOI'O HCIIOJIB30BaHMUS TIOYB MOWM 0e€3 co3gaHus
JOPOTOCTOSIIINX THAPOTEXHUYECKUX COOpYyXeHuil. M3BecTHO, UYTO MAJTUTENBHOCTb CTOSHUS
MaBOJIOYHBIX BOJ B MOWME 3aBUCHUT OT €€ BBICOTHBIX ypoBHel. B.C.Xpombix (1973) Beimensier
YeTbIPE BHICOTHBIX YPOBHS OEMHOCTH J1sl p.O0u:

1. UckimounuTenbHO JOJTOMOEMHBIA BBICOTHBIM ypoBeHb. OH OXBaThIBaeT Hanbosiee HU3KHE
y4acTKU TMOWMBI, 3aHuMarone B cpeaHeM 2-3% ot ee miomaau. IIpogomkurenbHOCTH
3aTomiieHus 65-75 qHEN.

2. lonronoeMHbIi BBICOTHBIM ypoBeHb. K HeMy mpuHajiexaT HU3KHE IPUPYCIIOBBIE BAJIbL,
TPUBBI, a TAaK)K€ MPUCKIOHOBbIE HU3UHBL. Takue y4acTKU MOWMBI 3aHUMArOT 25% OT obei
romaau. [IpogomkurensHoCcTh 3aTomienuii 40-65 nHei.

3. CpenHenoeMHbIi BEICOTHBIN YpoBeHb. OH OXBaThIBAET MPUPYCIOBBIE BAJIbI, 3aHUMAIOIIUE
55-60% mutomaau B noiime. [IpomomkutenbHocTh 3aTorienus 20-35 nHei.

4. KpaTkonoeMHbIH BBICOTHBI YypoBeHb. K Hemy OTHOCSTCS Hambojee BHICOKUE TPHUBBI,
KOTOpBbIE COCTABISIIOT 15% rmutomanu moim.

Bmecte ¢ Ttewm, ClelyeT MOAYEPKHYTh, YTO U3-3a CJOXKHOCTU penbeda u
JUTOJIOTHYECKOTO CTPOCHHS B Pa3HBIX YACTAX OJHOM M TOH e MONMBI MOXKET pa3inyaThCs
YPOBEHb BEPXOBOJKH U TPYHTOBBIX BOJ. [losiBIeHHE BEPXOBOJIKU MOKET OBITH OOYCIOBICHO
HaJUYHEM TJIMHUCTBIX TPOCIOCK WU SIBIATHCS PE3YyJIbTATOM 3alOJIHEHUsS aJUTFOBHAILHBIMU
HAHOCAMU TMOHWXEHUU penbeda. BoIOHOCHBIE TOPHU3OHTHI BEPXOBOAKH UMEIOT BPEMEHHBIN
XapakTep W MUTAIOTCS 32 CYET MaBOJAOYHBIX BOJ M aTMOC(EPHBIX OCATKOB.

I'pyHTOBBIE BOJBI 3aJIeTalOT Ha Pa3IM4HOM TiayOuHe. B mpupycrnoBoil yacTu MONWMBI
HauOoJibIas TJIyOMHA 3ajieraHus u3MeHsiercst ot 1 1o 5 M, B neHTpasibHo - oT 0,5 1o 3 M, B
nputeppacHod - or 0 10 2 M. PeXuM TrpyHTOBBIX BOJ NOWMBI ONPENENISIETCS TPYHTOBBIMU
BOJaMHU BOjJIOpasfiella M YPOBHEM peKH. B CBs3W ¢ BhIIECKa3aHHBIM OOJBIION HHTEpEC
MPEACTABIISIET THAPOXUMUYECKAS] XapAaKTEPUCTUKA TPYHTOBBIX U PEUHBIX BOJ.

CornacHo knaccupukauun O.A.Anekuna (1970), paccmarpuBaemasi TEppPUTOPHS
OTHOCUTCS K THUJIPOKapOOHATHOMY Kjaccy BojA cnaboi cTemeHM MuHepanu3zamuu. Ha
3a00104eHHBIX BOJ0COOpax (HOPMHUPYIOTCS PEUYHBIC BOJBI C TOBBIIIEHHONW OKHCISIEMOCTHIO U
LBETHOCTHIO, HO MUHEpaJIU3alUsl OCTAETCSI Ha CPEAHEM I UCCIEAYEMOI'0 PErMOHa YpPOBHE.
HckmroueHre COCTaBISIIOT HEKOTOpble JjeBoOepexkHble npuToku p.OOu (Llerapka, Yas), B
OacceliHax KOTOpPBIX OOHAPYKHBAIOTCS TOPOJLI HEOTeHa, IMpEACTaBIEeHHbIE TIUHAMH U
W3BECTHSKOM, Y€M, OUYEBHJIHO, M OOBSCHAETCS MOBBIIeHHas (10 940 wmr/m) MuHepaiu3anus
JAHHBIX BOJ. B mepro BECEHHETO MOJIOBObS PYCIIOBas CETh MOJIy4aeT MUTAaHUE 33 CUET TaJbIX
CHETOBBIX BOJl, MHUHEpaJIu3alus KOTOpbiX HU3Ka (0T 14 mo 67 mr/m). VI3 kaTuOHHOTO cocTaBa
npeobnagaroT nousl Ca™ u Mg"™, u3 anmonnoro — HCO3 u SO, . Mon CI' Ha Gonblieii yactu
TEPPUTOPHUU MPUCYTCTBYET B HE3HAYUTEIHHOM KonmuecTBe. ConiepkaHuE HUTPATOB U3MEHSICTCS
or 0,00 mo 0,08 mr/m u B cambIXx peakux ciaydasx gocturaer 0,467 mr/m. ConepxaHue
PacTBOPEHHOTO MUHEpaIbHOTO (hochopa konedercs B Oonpmux mpenenax - oT 0,00 B pecHoi
1o 0,45 mr/a B necocrenHoii 30He. ConeprkaHue NOJBHKHOTO JKelle3a HEBBICOKO.

MuHepanu3anusi BOJl OTJIOXKEHHH MOWMBI cocTaBisieT oT 98 mo 651 mMr/n mpu cpeaHem
3HaueHuu 298 mr/n. XuMUYecKuil COCTaB dYalle TUAPOKapOOHATHO-KAIBIHUEBHIN, KalbIUEBO-
MarHueBbId, TUIpokapOoHaTHO-XJopuaHbd. Copepkanue xene3a coctaiser 0,2-8,0 mr/m,
HUTparoB - 0,2 mr/a, cynedaroB - 2,8 mr/n, ammonwus - 0,8 mr/a, pH Box - 6,8.

B reo6orannueckom OTHOIICHUU uccieayemMas TEPPPUTOPHSI, COTIACHO
knaccupukanun H.D.Breuman (1969), BXOOUT B IOKHBIM JTYyroBO-MIOMMEHHBIA pailoH, s
KOTOPOTO XapaKTepHbl CPABHUTEIHHO BBICOKAS 3aJ€CEHHOCTh M 3aKyCTAPEHHOCTh IONMBI.



Pacnpoctpanenbsl Oepe3oBble, Oepe30BO-OCHMHOBBIE Jeca. B mpupyciioBoil dYacTh XOpoIIo
pa3BUTHI KYCTApHHUKOBBIE 3apOCiH C MpeodiiajaHueM HMB. B mpenmenax HMEHTpaabHOW YacTu
MONMBI rocnoicTBytomee nonoxenue (10 50% mromann) MONMydrsIn  JIyra, MpeCTaBICHHbBIE
NOBIPEHHBIMHA,  KOCTPOBBIMH, BEWHHUKOBBIMH U TOJIEBHUIICBBIMU (opmarusmu. HamOombiiee
pacupocTpaHEHUE MOIYYHIH OBCSIHULIEBBIE JIYTA.

B memom  THUmONOTMYECKWE  COCTaB JIYTOB pasHooOpa3eH U xapakTtepusyercs 19
dbopMmarusiMu, a JIyroBble TPABOCTOM MpeAcTaBiieHbl npuobauszutenbHo 300 BUAaMU pacTeHUU.
Jns myroBeix Qopmanuii moiimel p.OOM W ee  IPUTOKOB  XapakTepHa  IOCTEICHHAs
CMEHSEMOCTb KaK 10 IONEPEYHUKY ITOMMBI, TaK U B HAIIPABJICHUH C FOra Ha CEBEP, B MOCIEIHEM
cllydyae TMPOUCXOAMT CIBUT B CTOPOHY THUAPOPHUIBHOCTH M OOEOHEHUS BHJOBOTO COCTaBa
naHHbIX Gopmanuii. B mputeppache cocpeqoToueHbl KpyMHble OO0JIOTHBIE MAacCHBBI, KOTOpBIE
3aHuMaroT 20-25% miomaau noimsl.

Bce BoienepeunciaeHubie GakTOpbl OTpakalTca Ha MOPQOIOTHUYECKUX, (PU3NUECKUX U
XMMUYECKUX CBOMCTBAxX IOYB NOWM. Tak, NEpHOAUYECKOE OTIIOKEHHUE 3a CYET IOJOBOJMUN Ha
MOBEPXHOCTU MOWMBI CBEKET0 HAMJIKa CIIOCOOCTBYET CJIOUCTOMY CIIOKEHHIO MOYB. MI3MeHeHUs
TaHHOTO (hakTopa HAOIIOMAIOTCSA C Iora Ha CeBep W MO IMONEepeYHUKy moiMbl. Hampumep, B
MPUPYCIOBON YacTU MONMBI HAHOCHI MPEICTABISIIOT CO0O0M "cCloeHbI mupor", B KOTOPOM IO
LBETY U TI'PaHYJIOMETPUYECKOMY COCTaBY Ka)JOrO CJOSI MOYHO IOJYYUTh MPEJCTABICHUE O
XapakTepe IMOJOBOAbA. B IEHTpanbHOW YacTW NMOMMBI HAHOCHI OTJArarOTCs B BHJAE TOHKUX
OCaJIKOB, KOTOpBIE COJEpPKAaT B CBOEM COCTAaBE T'YMYCOBBIE BEILIECTBA, OpPraHUYECKUE U
HCOPraHMYECKNE COCAMHCHHS, KOJUIOMTHBIC BKIIOYCHHS  PAa3IMYHON  OMOXUMHYCCKOU
CTPYKTYphl. Exerognas akkymyJsilus OTJIOKEHHM B LEHTPAIbHOM YacCTH MOMMBI IPUBOAUT K
norpeOeHUI0 paHee CHOPMUPOBABIINXCS IMOYBCHHBIX TOPU30HTOB. JlaHHBIE OTJIOKCHHUS,
Oorateie OPraHUYECKUM BEIIECTBOM, dopmupyror MomHbIH (Do 1 M u riIyOXKe)
AKKyMYJIITUBHO-IIEPETHOMHBIA TOPU30HT. B mpuTeppacHOM dYacTu IIOMMBI, Kak Yxke
OTMEUAJIOCh BBIIIE, CO3JAIOTCA YCIOBUA [ 0010TO0Opa3zoBaTeNbHOTO Ipolecca b0
0o0pa3yroTcsi TJIMHUCTBIE HAHOCHI C MpeoOjJaJaHueM ujla M HU3KOH (UIbTPALMOHHOMN
CHOCOOHOCTBIO.

[ToBpIlIEHHOE YBIQ)KHEHUE, ONPEEIISIEMOE MTOJIOBOILEM M BHICOKMM YPOBHEM 3aJIeraHUs
TPYHTOBBIX BOJI B BECEHHE-OCEHHUW IE€pUOJ, BBI3BIBAET B IOYBaxX IPOLIECCHl OIJIECHUS,
OpTIITEHHOOOpa30BaHMsl. XUMHUYECKHII COCTaB pPEYHbIX M TPYHTOBBIX BOJ OKa3bIBaeT
HEMOCPEJICTBEHHOE BIMSIHHE Ha (HOpMHpOBAHHE arpOXMMHUYECKHUX CBOMCTB MOYB mmoiiM. Tak,
HEBBICOKOE COJIep’KaHUE >Keie3a B OosblIel 4YacTH BOJ MOWMBI OIpPENEseT HEBBICOKHE
KOHIICHTpAIlMH KeJle3a U B IM0YBaX, YTO, B CBOIO OUYEpe/lb, HMCKIIIOYAET BO3MOXKHOCTh Ipolecca
3a0XpUBaHUS JIPEH  TPU CTPOUTEIBCTBE JPEHAXHBIX CHUCTeM. bukapOOHaTHBIN cOCTaB
TPYHTOBBIX BOJ OKa3bIBae€T BIMSHHE HAa (OPMUPOBAHUE PEAKIUN Cpelbl TMOWMEHHBIX IOYB,
Onm3koil k HedTpanbHOU. Cl0XKHOCTh penbeda MONMBI, KOTOPBIM XapaKTepU3yeTCsl HaIuunueM
TPUB U MEKTPUBHBIX TOHIKEHUH, OOJBIINM KOJTUYECTBOM CTapHIl, MPOTOK, 03€p, OMpeeseT
0oJTbIIIoe pa3HOOOpa3ue KOMOWHAIINN TOYBEHHOTO TTOKPOBA MOWMBI.

Ocob6eHHOCTU PHU3UKO-XHUMUYECKHUX U OHMONOTHUYECKUX CBO
WctTB 1 o 9 B PazHooOpaswe 3KONIOTHYECKUX YCIOBUU MOWMBI p.OOM crocoOCTBYeET
(GOpMUPOBAHHUIO HEOJHOPOJHOTO TMMOYBEHHOTO TMOKPOBAa TIPU TPOTEKAHUH  CIETYIOIINX
3JIEMEHTApPHBIX MPOLECCOB MMOYBOOOPa30BaHUs: IEPHOBOTO, JTyroBoro, 6oiotHoro. Kaxxaomy u3
JaHHBIX TOYBOOOPA30BATENBHBIX TMPOIECCOB COOTBETCTBYET OIPEACTICHHBIA THII TOYB.
OcHoBHbIE pe3yNbTaThl U3y4eHUs MOYB MOWM palioHa HCCIEAOBaHUN OCBEIIEHBI B psjie padboT
[Ky3neno, 1937, 1949, 1951; Henpsixun, 1963, 1971; TiomenueB, Henpsxun, 1968;
Hobposonbckuid, 1971, 1976; CnaBumna, 1971; Beuman, JluxanoBa, 1972; CnaBHuHa,
Jluxanosa, 1978; 'amxues, 1976]. 13 Bcex MOWMEHHBIX MOYB B HACTOSILIEE BPEMSI K OCBOCHUIO
MOJ/JIe)KAT TTOMMEHHBIE JIEPHOBBIC, TOWMEHHBIE IEPHOBO-TJICEBAThIC U MOWMEHHBIE OOJOTHBIC
topsiabie (mo knaccuduxaruu B.M.Ipara (1954)), uiam COOTBETCTBEHHO - AJUTIOBHANBLHBIC
JEPHOBBIE, AJUTIOBUANIbHBIE JEPHOBO-TJIEEBATHIE M  AJUTIOBHAIBHO OOJOTHBIE TOpQsHbIE (110
KJIacCU(UKALMKM W TUArHOCTHKE mo4B B 3amagHod Cubupu (1979)), uam cOOTBETCTBEHHO -
AJUTFOBUAJIbHBIE JICPHOBbIE  KHUCIblE,  AJJIIOBHANIbHBIE OOJIOTHBIE WJIOBATO-TJEEBBIE U
QUTIOBHANIbHBIE MIIOBATO-TOp(dsiHbIe (110 Kiaccudukamu 1 nuarnoctuke nous CCCP (1977)).
B nanpHelimem A OpOCTOTHI  M3JIOKEHHS  JaHHBIE TOYBBI  COOTBETCTBEHHO  OyayT
0003HauaThCs KaK JEPHOBBIC, JIEPHOBO-TJIEEBAThIE U TOP(DSHBIE.



JepHoBble u nepHOBO-IJieeBaThie MO4YBbI. [lo Marepuamam Tomckoil skcneanIIUU
WHCTUTYTa 3alcUOTUIIPO3eM HAMH OIpeAelieHa TUIOMAab PACIPOCTPAHEHHS JEPHOBBIX U
JIEPHOBO-TJIEEBATBIX IIOYB, KOTOpas cocTaBisieT 125 TeIC. ra WIM NPUMEPHO IOJOBUHY
NOWMEHHBIX 3eMenb p.OOH U ee MPUTOKOB B OCHOBHOM CEIbCKOXO3SHCTBEHHOM 30He TomcKkoi
obsactu. TopdsHbIC TOUBBI 3aHUMAIOT YETBEPTYIO YaCTh MOMMEHHBIX 3eMelb [MHumesa, 1974].
[Tpu o6cnenoBanny mo4B foro-BocTouHoi yactu 3amanuoit Cubupun K.A.Kysuenosem (1937,
1949, 1961) B moiimax pp.Tomu, fAu, Kum, UyneiMa ObLIM BBISIBJICHBI JEPHOBBIC IOYBBI C
HAIMYUEM  TOTPeOCHHBIX  TyMYCOBBIX  TOPH30HTOB,  OTMEUEH WX  JBYWICHHBII
IpaHyJIOMETPUYECKUN COCTaB, oOOJeryammuics KHU3Yy. BblIo OTMEueHO, YTO MOYBHI HOWM
paccMaTpuBaEMOi TEPPUTOPHUH OTIIMYAIOTCS OT CBOMX aHAJIOrOB B CEBEPHBIX paiioHax o0nactu
0ojyiee MOIIHBIM TYMYCOBBIM TOPHU30HTOM C TIOCTENEHHBIM CHH)XEHHEM TyMmMyca BHHU3 110
npodumto. B Oonee mo3muux padorax [Hempsixwn, 1963; Tromenues, 1968; CrnaBauHa,
Henpsixun, 1971] nepHOBBIE TOUBBI IIEHTPATBHOM MOKWMBI p.O0M OBLIN BBIJCICHBI KaK HanboJsee
MEePCIEKTUBHBIC JIJIS1 CEIbCKOXO35IMCTBEHHOI'O OCBOCHHUSI.

JlepHOBBIE TOYBBI ~ paclojiaraloTcs Ha POBHBIX MOBBIIIEHHBIX 3JEMEHTax peibeda
noiimMbl. CpaBHUTEIBHO INTyOOKOE 3ajleraHue TPYHTOBBIX BOJ B JIaHHBIX IouBax (OT 3 M U
riyoxke) [TanspibaeB, Muumesa, 1976] yka3piBaeT Ha HE3HAUUTENbHOE MX y4acTHE B BOJHOM
peXUMEe  JEPHOBBIX  IOYB. B mnepuoabl BeceHHEro MOJOBOJbA W JOKIEBBIX I1aBOJKOB
TPYHTOBBIE BOABI He mnoxaHuMaioTcs Bbime 3 M. Kak mnokazano T.B.AdanaceeBoili u
P.A.I'py3nkoBoit (1985), oOecrneueHHOCTh JEPHOBBIX MOYB MOMMBI aBOJKaMH cocTaBisieT 30-
40% , cpemHeMecsuHas MPOAOKUTEIBHOCTh HUX TMOEMHOCTH - NpuOnu3utenbHo S50 mgHEH.
BpeMeHHoOe nepeyBia)kHEeHHE, HACTYIAOIIEE B IEPUOJI BbIX0/1a MAaBOJOYHBIX BOJ Ha BBICOKYIO
oMy, HE€ yCIEeBaeT aKTUBU3UPOBATH BOCCTAHOBHUTEIIbHBIC IMPOIECCHl, IOITOMY OXPHUCTO-
CU3ble  OTTEHKH IOYBEHHOro Mpoduis, XapaKTepHbIE Ul JI€PHOBO-TJIEEBATHIX IOYB,
Pa3BUBAIOIIMECS TIO]1 TOCTOSTHHBIM WJIA MEPUOANYESCKUM BIUSHUEM I'PYHTOBBIX BOJI, Y IEPHOBBIX
MIOYB HE BBIPAXKEHBL. ATPOXUMHUUYECKHE CBOMCTBA JEPHOBBIX M  JEPHOBO-TJIEEBATHIX IMOYB
MONMBI  OJarONpHUsTHBI: COACp)KaHUE Tymyca cocTaBisieT 3-6%, MOYBEHHBIN MOTIOMIAIOIINN
KOMILIEKC HACBHIIICH KalbIlMEM M MarHueM, CTereHb HachimeHHocTH 70-99% (tabmuna 3).
I'panynoMeTpudecknuii COCTaB MOYB M MOJACTHIIAIOIIMX TMOPOJA BBICOKOM ITOMMBI HEOJHOPOJIEH.
Kak mpaBuio, TspKenblil TpaHyJIOMETPUUYECKUN COCTaB BEPXHUX TOPU3OHTOB Ha riiyOnHax ot 50
CM U HHUXXE CMeHseTcs Ha Ooiiee Jerkuil. B mpuTeppacHON 4acTH MONMBI, TJie TOJICTUJIAIONINE
CIOU TSKEJIOT0 TPaHYJIOMETPUYECKOIO COCTaBa JOCTHTAIOT  MOIIHOCTH  3-9 M,lI0 Bcemy
MOYBEHHOMY MPOQUITIO TTPeoOIaaaeT THKEIO-CYTIMHUCTBIM U TIMHUCTBIM COCTaB ¢ OOJIBIIUM
coJiep>KaHueM WINCTON (ppakiuu.



XuMH4YeCKHii coCTaB MOiMEeHHBIX JACPHOBO-IJI1€CBATHIX MOYB

Taonuma3

CymmMma
nornome | I'mapon | Crenens
[IyHKTBI Ne enerny pH HHBIX ur. HachimeH | P,0Os,
o0cneoBaHusl | paspe | ecKuii Fﬂ};iﬂﬂa’ Fyl(\;yc, conmep | OCHOBAaH | KHCIOT HOCTH mr/100
TIOYBBI 3a TOPU30HT ' 7 ol Hu OCHOB., TIOYBBI
Mr/3kB/100 r mo4BEI %
C-3 A 10-20 3,27 6,4 38,3 1,36 96,5 16,0
"T'c}{fT;MBHHeBCK A, 40-50 224 | 58 41,0 0,2 99,7 17,2
Wi OMeKoro I A 75-85 1,34 6,6 23,0 0,1 99,6 -
paiioHa
NepHOBAT,TOMMA B 110-120 | 0,68 6,4 17,2 0,6 96,6 -
p.ToMb C 170-180 - 6,0 30,0 0,5 98,3 -
K-> "Mask" A, 5-15 5,62 55 10,8 7.0 60,7 75
Ilepsomaiickoro AB 40-50 2,68 4,2 27,2 7,5 78,3 7,0
panoHa, 1 B 50-60 - 43 25,2 72 77.8 -
JIepHOBas,
Hoima p. C 170-180 — 5.1 10,8 1,8 85,7 -
Yynpiva A, 10-20 6,00 4.6 24.8 9,6 72,0 2.5
K-3 "Poccus” A, 30-40 § 3,9 26,8 13,1 67,3 0,8
SbIpAHCKOTO 0 AB 46-56 - 33 25,0 12,0 67,4 -
parona, B 60-70 - - 25,6 7.8 76,4 -
JIepHOBas,
nofima p. Kun C 200-220 . 4.6 234 3,1 88,3 -
C-3 um, Jlenuna A 0-18 5,79 6,2 38,4 7,6 83,5 1,1
ACHHOBCKOTO B, 30-40 . 6,6 350 | 43 89,0 22
palioHa,
IepHOBO- B, 70-80 - 6,6 30,6 | 3.9 88,7 -
riccbata, BC 130,140 . 6,6 272 | 1.6 94.4 .
noitma p. Au
C-3 um. 2 A, 0-20 3,66 59 45,8 1,9 96,1 12,5
Crepanosa B, 30-40 3,66 5,7 490 | 6,1 89,2 18,6
Kpwusorenuckor
o paiiona, B, 50-100 1,83 59 48 | 22 952 | 5,1
JIEPHOBO-
ARG C 110-120 ; 6,0 318 | 13 96,0 -
noima p.
Ilerapku
[Tpumeuanue: npoyepex (-) — HET JAHHBIX
B 3aBUCUMOCTHU oT FpaHy.]'IOMeTpI/I‘leCKOFO cocrtaBa H IMOACTUJIAOIIINX HOpO,Z[

(GuIbTPAlIMOHHBIE CBOMCTBA JEPHOBBIX U JIEPHOBO-IJIEEBATHIX MMOYB MOMMBI OyIyT pa3nuyaThCsl.
[ToaToMy Ba)XHO OTMETUTh, 4YTO B pacCMaTpMBaEéMbIX II0YBAX B CJOE TSXKEIOIO
IPaHyJIOMETPUYECKOTO0 COCTaBa BCTPEYAIOTCS CyIecuaHO-IecYaHble MPOCIOWKH, a MHOTJa U
TOHKHE MPEPBIBUCTBIE CIIOU TajbKu MOIIHOCTHIO 0,5-3,0 cm. [lomoOHOe ciokeHrne MOYBEHHOTO
npoduins yckopsier copoc n30biTouHoi Biaru. C npyroi ctoponsl, kak nosnaraet I'.B.Hazapos
(1970), npu couyeTaHuM CIOEB, YTKEIAIOUIMXCS K TOBEPXHOCTH, BO3pPACTAaET BO3MOXHOCTb
0OJbIIET0 KamWUIAPHOTO TOJbEMa BJIard IO CPaBHEHHWIO C TPYHTOM  OJHOPOIHOIO
IPaHyJIOMETPUYECKOTO COCTABA.

O cBOOOAHOM KaNWJUISIPHOM MEPEABMKEHUH BJIard B JIEPHOBBIX U JEPHOBO-TJIEEBATHIX
MOYBaxX CBUJETEIbCTBYIOT UX BOJHO-(pu3nueckue cBoiictBa (Tabnuma 4). Cienyer OTMETUTD,
4TO HCCIelyeMble MOYBBI UMEIOT cialyi0 YIUIOTHEHHOCTh BepXHEH uactu npoduis. DTum
Hapsily C APYTMM OIpenestonM (akTopoM - HEOJHOPOIHOCTHIO T'PaHYJIOMETPHUUECKOTO
cocTaBa - OOBACHSIOTCS 3aMeTHble Koje0aHMs 3HAueHUH 0O0beMHOM Macchl. BakHoi
0COOEHHOCTBIO JAaHHBIX MOYB SIBJISIETCS UX CIIOCOOHOCTDH JUIMUTEIBHOE BpEMsl yAEepKUBATh 3arac
BJIaTM, PABHBIM IIOJHOM BJArOEMKOCTH. Tak, HEOAHOKPATHO IPOBEICHHBIE OMBITHI 10
onpeaenenuto [II1B mokazanu, 4To paBHOBECHOE COCTOsIHME Biiaru, cootBercTBytoiee [111B,
HacTynaeT yepe3 7-11 cyTok mocie BogoHachleHus MoYBbl. OTCrofa MOKHO 3aKJIIOUUTh, YTO
B rOJbl C HU3KUM IIOJIOBOABEM, KOIJIA MOMMa HE 3aTaluIMBacTCs, BECEHHHE BIJIaro3arachl B
NOWMEHHBIX TOYBaxX OBICTPO PACXOIYIOTCS, U BO3HUKAET JePHUUUT MOuBeHHOW Bimaru. Ilpu
BBICOKOM TI0JIOBOJIBE M BBIXOJIE€ NABOJAOYHBIX BOJ Ha IOWMY JUIMTENIBbHBINA MEPUOJ MOCIE UX



craja IOYBBI  OCTAKOTCS B IEPEYBIAXHEHHOM  COCTOSIHUM, 4YTO  3aTpydHSET HX
CeNIbCKOXO03SHCTBEHHOE HCIOJb30BaHne.CBoeoOpa3ue JAEpHOBBIX U JIEPHOBO-TJICEBATHIX ITOYB
MOMM 3aKJIIOYAeTCs U B HMX HEINPOYHOM CTPYKTYpE, KOTOpas XapaKTEpU3YyeTCs HEBBICOKUM
COJIepKaHWEM arpoOHOMUYECKH LEHHBIX arperaTtoB, 0cOOEHHO BOAONPOYHBIX.CBOEOOpa3HBI B
noiMax M MpoIlecChl T'yMycOOOpa30BaHUsl: OHHM OMNPEIENSAIOTCS HE TOJBKO MOCTYIUIEHUEM U
pa3jI0kKEHUEM pPACTUTEIbHBIX OCTAaTKOB, HO U NEPUOAMYECKUM OTJOKEHUEM TIyMYCOBBIX
BEILECTB B COCTABE B3BEILIEHHBIX HAHOCOB.

Tabnumad
Boano-du3nyeckne CBOICTBA JEPHOBBIX H 1IEPHOBO-TJIEEBATHIX NOYB
[TonuBHas
HOpMa IIpH Koapunuent
. BIIA)KHOCTH, ¢unsTpanum,
3 s = COOTBETCTBY MM\MUH
% % \: X | 3amacel BIarT forei
© § S A |mpu ITIIB (MM)  HIKHEMY
ITyHKTEI 00CIeI0BAHKS,| S g § é B clloe npezeny -
TIOYBBI § S o g ONTUMAIBHOT | & c
= g = & 0 g | ropusonra
5 2 5 = YBIQKHEHUS, g
2 & | 2 | 8
—~ =
0-50{0-100|0-50|0-100| © B C
oM cM | cm oM
C-3 'Barypukexuii | A; [1,20-1,172,45-2.46 | 55-53
_ Towcexoro 1,25-1,40[2,47-2,52| 49-52| 159 | 302 | 48 | 90 | 2.8 |3.25] 188
paiioHa,/lepHOBas,
noitma p.Tomb C [1,58-1,64(2,49-2,53 | 37-35
C-3T TaXTaMBIH.IE)BCI(I/II/I A, [1.08-132] 251 5747
OMEIOro paroma, 170 | 343 | 51 | 103 | 1,29 | 7.48 | 1,32
ACPHOEAR, HOMMA | B [1,13-1,21[2.49-2,52| 55
p.Tomb
C-3 "[TobGena" Tomckoro)
saiora, aeproso- | A1 [L03-1,19[2:44-2.46 | 58-52
riieeBaras, JIepHOBO- 213 399 64 120 1,17 | 0,85 -
rieeBatas, noiiMa | B [1,23-1,30[2,50-2,52 | 51-49
p.Kurat
?Igﬁflx:;o;’;‘;:{‘? A, [1,22-1,372,33-2,36 | 46-42
I[GpHCBO-FHeeBaTaH, 222 | 443 64 130 1,11 - -
o ’ B [1,37-1,48] 2,37 42-38
noitma p.Yau

HakonuieHne opraHMuYeckoro BEIIECTBA B pacCMaTpPUBAEMBIX IIOYBAaX IPOMCXOAMT B
ONpEENEHHBbIX YCIOBMSX, Ul KOTOPBIX XapakKTepHbl: ciaaboKucias peakuusl Cpeabl,
HACBHIIIEHHOCTh OCHOBAaHMAMH, NpeoOnaganue nona  Ca. Bmecre ¢ Tem, BpeMEHHOE
nepeyBla)kKHEHNE JIaHHBIX MOYB CHOCOOCTBYET MHTEHCHBHOMY OOpPAa30BaHMIO OpPraHUYECKHX
BemecTB THMa (QynbBokUCHOT. CocTaB rymyca MEperHOHHO-aKKyMYJISITUBHOTO TOPU30HTA
MO’KHO OTpEeAENUTh Kak TIyMaTHO-(ynbBaTHbIA. OTHOLIEHHE YIiiepo/ia TYMHHOBBIX KHCJIOT
K yraepoay ¢yasBokucinor paBHo 1,00-1,18. Cremyer OTMETUTh HEBBICOKOE COJECpKaHUE
TYMUHOBBIX U (DYJIbBOKHCIOT, CBS3aHHBIX C TJIMHUCTBIMM MUHEpaJaMH M IOJIYTOPHBIMU
okucnamu. CBoeoOpa3ue KaueCTBEHHOTO COCTaBa TyMmyca JI€PHOBBIX M JIEPHOBO-TJIEEBATHIX
MOYB 3aKJ0YaeTcs B mpeobnagaHuu 2-od (pakiuu KHUCIOT, CBS3aHHOW C KalbIlMeM. A30T
KOHIIGHTpUpYEeTcs B (QYyIbBOKHCIOTaX W HEPAaCTBOPUMOM OCTaTKe, Kak 3TO OTMEYaeT
M. .Kaxarkuna (1981). B cBsi3u ¢ 3TUM TpeACTaBIsET ONMPEACIICHHBIH HHTEPEC PacCMOTPETh
00€CIeYeHHOCTh JAHHBIX MOYB a30TOM.

MuHepanbHBIM a30T B TyMyCOBOM T'OPHU30HTE IOYB ITOMM COCTABIISIET HE3HAYUTEIbHYIO
9acTh OT 00mIero a3ota (2-4%) u npeacTaBiIeH B OCHOBHOM aMMOHHIHON (opMoii (Tabi.s).



Conep:xanue u popMa a30Ta B mouBax noiimsr Oou
[P.I'.'UBanoBa, T.Il.Cnapuuna, 1981]

TaoOmumas.

O6mm ®opmbl a30Ta, MI/KT
Tl'opu |I'myGuna, i Tpymsoru | Jlerkoruap MMHeR C:N
30HT cM a3oT, HGFI/II[POVH apomusyenm | omusyems | MTBHBU
% N3yeMbIi o M
P. 24. [lepHoBas NerKOCyTIMHICTas Ha IOTPEOCHHON TIOYBE
A 0-10 0,165 1252 171 207 20 12,4
10-20 0,102 658 174 174 14 14,6
B, 30-40 0,056 376 92 52 10 10,1
B, 55-65 0,050 306 98 87 9 13,3
A 76-86 0,109 763 171 147 9 13,0
A 100-110 | 0,148 1043 241 187 9 13,6
125-135 | 0,070 470 141 81 8 12,4
B, 150-160 | 0,019 122 38 24 6 5,5
190-200 | 0,005 20 11,00 11,00 8 13,8
P.1 lepHoBas cyriauHucTas
ApA 0-9 0,170 1151 369 159 21 10,7
A 13-23 0,168 1204 369 95 12 10,2
A 34-44 0,232 1752 523 34 11 11,7
A 60-70 0,132 926 327 53 14 12,5
AB 82-62 0,168 1488 148 28 16 5,5
B 102-112 | 0,039 259 86 27 18 14,0
C, 132-142 | 0,018 96 44 30 10 22,5
C, | 150-160 | 0,044 326 95 8 11 7,2
CI | 190-200 | 0,042 208 168 30 14 16,0
P.2. lepHoBas cyrimMHucTas
AoA 0-10 0,357 2370 878 300 22 9,6
A 15-25 0,168 1196 403 72 9 10,8
A 35-45 0,151 961 406 134 9 11,5
A 55-65 0,155 1121 359 59 11 8,5
AB 73-83 0,078 522 193 59 6 8,9
B 98-108 | 0,066 483 100 64 13 6,3
BC | 125-135 | 0,047 309 89 64 8 6,2
C 150-160 | 0,048 342 81 45 12 9,6

B ornuume  OT 30HAIBHBIX CEPBIX JIECHBIX IOYB BOJOPA3CIBHBIX MPOCTPAHCTB
paccMaTpuBaeMble TIOYBBI XapaKTePU3YIOTCs OoJiee BHICOKHM cojiep:kanueM obmero azorta (0,3-
0,8%) u mocTeneHHBIM MajeHneM ero BHU3 1o npoduiio (MBanosa, CnaBuuna, 1981), OGomee
y3kuM oTHomeHueM C:N (8-11) B BepxXHMX TOpPH30HTaX, YTO YKa3bIBaeT Ha BBICOKOE
coJiepkaHue azora B rymyce. OgHako MOWMEHHBIE MOYBBIL, (OPMUPYACH TAKXKE MO BIUSHUEM
30HAJBHBIX (PAKTOPOB TMOYBOOOpPA30BAaHUSA, WUMEIOT W OOIIME YepThl C BOJOPAa3ACTbHBIMU
MOYBAMU: TPU BBICOKOM COJIEpKaHUM OOIIEro a3oTa JUisl HUX XapaKTepHa cialasi MoABHKHOCTD
OpPraHMYECKOTO a30Ta.

Bricokoe copepxaHue azoTa B HEPACTBOPUMOM OCTAaTKE  CBUIETEILCTBYET O €ro
3aKpeIUIeHUH B TPYIHOJOCTYNHBIX coeAuHeHusX. Hajo momarate, 4YTO JaHHBIE COEIUHEHUS
MIPUBHECEHBI TABOJOYHBIMU BOJAMH, YCTOWYMBHI M COCTaBIISIOT TYMYCOBBIM pe3epB IOYB
noiim. [ToaBMkHBIE (PaKIIUK OPTaHUYECKOTO BEIECTBA - BHOBH 00Opa30BaHHBINA T'yMYyC - OY€Hb
HEYCTOMUYMBHI M HauboJiee MOJBEPKEHbl OMOXMMHUYECKOMY pasiiokeHuto. [[is nanbHeimiero
pa3BUTHS JAHHOTO IMOJIOKEHUS PACCMOTPHM OMOJIOTHYECKHE CBOMCTBA JEPHOBBIX M JCPHOBO-
rJeeBaTblX IOYB IIOMM Ha OCHOBAaHUM IPOBEAECHHBIX HaMmHM uccienoBanuil [CriaBHUHAa,
Wnumesa, 1987].

XapakTepHOll  OCOOCHHOCTHIO TOYB IICHTPAJLHONW YacTH TOWMBI CIIEIyeT CYUTATh
npeobiaganue OakTepHallbHON HecmopooOpasyromieir Mukpodiopsl (80-96%  or uymcna
MUKpPOOPTraHMW3MOB, YYTEHHBIX Ha MUTATENBHBIX Cpelax), 4YTO paHee OTMEYaloch B IOYBAX
noiM npyrux peruoHoB [MexrtueB, 1959; Huxkutuna, 1978]. Ho pacnpenenenue O6aktepuii B



npoduie ucciaenyeMblx Mo4B 00JadaeT CyIIeCTBEHHBIMU OCOOCHHOCTSMHU: TaK, B IOYBEHHOM
npodune IepHOBHIX MOYB MoWMBI p.Kuu HaONrOmaeTCs HECKOIbKO MAKCUMYMOB YHCICHHOCTH
Oaktepuii (T1ab0n.6). Jlpyras  ocoOEHHOCTb  MHKPOQUIOPHI  3aKIIOYAeTCs B HAIMYWHU
3HAUUTENILHOTO KoynuecTBa TpuboB (3 -22%) mo CpaBHEHUIO C  IMOWMEHHBIMU IOYBAMHU
p.Upteima (0,003- 0,01%) [Huxkutuna, 1978]. Bce 310 mo03BOJIsSET mpeamnoararh ciadyro
AKTUBHOCTh OMOXMMHYECKHMX IIPOIECCOB B IIOYBAX IOWM FOKHO-TAKHOM TMOJ30HBI U
muddepeHIMalNI0 UX aKTUBHOCTEH MO OTAENbHBIM CIOSIM MOYBEHHOTO MPOQMIIS B pe3yibTare
MIOEMHOT0 TIpoIiecca MoYBO0Opa30BaHus.

Pa3znoxeHne opraHMYecKUX BEIIECTB B HCCIEAYEMbIX [I0YBAX LIEHTPAJIbHOM 4YacTH
no¥iMel p.OOH OCYIIECTBISETCS B OCHOBHOM IPU YY4aCTUU aMMOHU(HUKATOPOB, pa3pylInTesei
0€3a30TUCTOr0 OPraHMYeCKOro BELIECTBA, OJUTOHUTPO(UIOB M OMUTOTPO(dOB. 3aMeICHHO
NpOTEKaeT HUTPU(PHUKALNA: CPEAHSAS YUCICHHOCTh paBHA 9 THIC. KJI B KYOMYECKOM CM IMOYBHI.
Koadduuument MuHepanuzaluy OpraHMYECKOro BEIIECTBA B CPEIHEM XapaKTepU3yeTcs
BeMUMHOM 2 ¢ konebanusimu ot 0 10 47. B HanboubIei cTeneHu pa3noKeHue OpraHudaeckoro
BEIIECTBAa IMPOUCXOUT 3a CUET a30TCOAEPKAIINX OPTaHUYECKUX BellecTB. B pe3ynbrare mouBbl
o0ecrieyeHbl MHUHEPAJIbHBIMH (opMaMu a30Ta, O YEeM CBHICTEIBCTBYET KOI(PPUIMECHT
ONIMTOHUTPOMUIBHOCTH,  paBHbI 1.4, MOKA3bIBAIOIINI  00ECIEeUYeHHOCTh  MOYB
JIETKOJOCTYIMHBIMU ~ (popMaMH  a30Ta U OMNpeleNsieTcs U3 OTHOIICHHS YHCIEHHOCTH
OJIUTOHUTPO(DUIIOB K aMMOHU(PHUIUPYIOIIEM MUKPOOPTaHU3MaM.

Tabnumab.
YncaeHHOCTh MUKPOOPIraHM3MOB B /IEPHOBO-TJIeeBaThIX MO4YBaX NOoiMbI p.Kuu
Jlorapudmsr Ipeneist
Cpennsist . W3MEHEHUs
duznonoruyecKue rpymnisl cpenHeit
YHCICHHOCTh norapu(mMoB
YHUCIIEHHOCTH
MHKpPOOPTaHU3MOB YHCIEHHOCTH
MHUKpPOOPTaHM3MOB
MHUKpPOOPTaHI3MOB
1. bakrepun Ha MITA 210 8.3 1
2. I'puln1 Ha cpene Yaneka 24 7.4 1
3. AktuHomuietsl HAa KAA 3 6,5 1
4. AMMOHN(UKATOPEI 1928 9,3 3
S. Onurorpodst 1396 9,1 2-3
6. Pa3zpymuTenu 6€3a30THCTOTO 819 8.9 -3
OpraHUYEeCKOTO BEUIECTBA
7. OnuroHUTPOQYUIBI 295 8,5 4
8. BoccTanoButenu cynbharon 265 8,4 34
9. AHa’poOHBIC a30THHUKCATOPHI 100 8,0 4
10. Mukpoopranu3Msl Ha cpejie 55 77 2
Uanexa
11. Jenutpudukarops 32 7,5 4-5
12. BoccranoBurenu xene3a (111) 2 6,3 5
13. A3poOHBbIe pa3pyLIUTENH 1760 6.2 4
KJIETYATKH
14. AHaspoOHbIE pa3pyIIUTENN 122 5.1 4
KJIETYATKH
15. Hurpudukatopst 9 4,0 3-6

Ipumeuanue: Yucnennocts rpymi ¢ [ mo 12 -i - 1 MIE B 1cM® CyXoii I0UBBI;
¢ 13mo 15— 1 thic. B 1 e’ cyxoii I0UBBI

B memom B JEpHOBBIX W JIEPHOBO-TJIEEBATHIX IMOYBAX TMOWM IIPOIECC Pa3IOKECHHS
YIJIEPOJICOACPKAIIUX BEIIECTB MPOTEKAET JIOBOJIBHO HMHTEHCHUBHO: TMpPU  JIBYXHEAEIbHOU
AKCIIO3HITNH paziaraercs 10 57% Beca 3aKiiagpIBaeMON TKaHHU.

Hapsiny ¢ MUKpOOHMONIOTHYECKUMU METOAaMH OUOJIOTMYECKOE COCTOSIHHE TOYB MOXKET
OBITH OIICHEHO C MOMOIIBIO oOmpeeiacHuss akTuBHOCTH dhepmeHToB [Kymnpesud, 1961; ["ancrsH,
1974; Xazues, 1982; lllepbakoBa, 1983] - Gonee yCTOWYHBOTO M YYBCTBUTEIBHOTO IOKa3aTers,
YeM HMHTEHCHBHOCTh MHKPOOHMOJIOTHMYECKUX TporeccoB. TpaHchopmaiys opraHmuecKux
BEIIIECTB, MOOMJIM3AIIHS DJIEMEHTOB MUTAHUS B MOYBE OCYIIECTBISETCS C MOMOIIBIO ()EPMEHTOB,
BBIZICJIIEMBIX B JIaHHBIH MOMEHT >XHBBIMH OpraHM3MaM{d W HaxOMNSIIUXCSI B TIOYBE B



a7IcOpOMPOBAHHOM COCTOSTHMM, IIO3TOMY OIIPEEIEHUE AKTHMBHOCTH ()EPMEHTOB JAeT MOJHOE
IpeJCTaBICHNUE O OMOJIOTUYECKOM COCTOSTHUH TTOYB.

VYpoBEeHb U COOTHOLIEHHE aKTUBHOCTH ()EPMEHTOB KOHTPOJIUPYIOTCSA THAPOTEPMUYECKUM
PEKUMOM, XMMHUYECKUMU M (PU3UKO-XMMUYECKHMMH CBOMCTBAMHU II0YB, COAEP)KaHUEM B HUX
OpPraHMYECKOT0  BEIIECTBA, KHUCIOTHOCTBIO, HAaIpaBlIEHUEM II0YBOOOPA30BATEIBHOIO
nporecca. Hekoropsie aBTopsl [byinos, Jluuko, 1976] paccmarpuBaioT (epMEeHTATHBHYIO
AKTUBHOCTh KaK MHTErPAJIbHOE BBIPAXKEHHUE OMOJIOTMYECKUX U (PU3UKO-XMMUYECKUX (aKTOPOB
IIOYB U CUUTAIOT BO3MOXKHBIM YUUTHIBATh €€ IPU U3YYEHHUH IBOJIIOLUH I10YB.

Ilepexoast K U3N0KEHUIO (EPMEHTATUBHOM AKTUBHOCTHM  JIEPHOBBIX M JEPHOBO-
TJIeEBaTHIX MOYB, MPEXKJE BCETO OCTAHOBUMCS HA XapaKTEPUCTHKE TeX (pepMEHTOB, KOTOpHIE, HA
Halll B3I, IPEACTABIISIIOT OCOOBIA HHTEpeC A yrilyOJdeHHs IeHEeTHYECKHX AacleKTOB IOYB
noiiM. bonee moapoOHO JaHHBIN BOMpOC M3JIOXKeH B Hamed pabore [CnaBHuHa, MHUIIEBa,
1987].

Wrak, nHBepTaza OTHOCUTCS K Kijaccy Tujapona3d. OHa pacuiermiser caxapo3y Ha
SKBHUMOJISIPDHBIE KOJIMYECTBA IIIOKO3bl U (PyKTO3bl. VIHBepTasa LIMPOKO pacHpoCTpaHEHa B
IPUPOJIE: COAEPKHUTCS B MUKPOOPTaHM3MAaxX U BCTPEUYAeTCsl MOYTH BO BCEX THUIAX IIOYB.
MHBepTazHyl0  aKTMBHOCTb  CUUTAIOT  XapaKTEpPHbIM  IOKa3aTeleM reHeTHYECKON
HNPUHAAICKHOCTH U OMOJIOrMYeCKON akKTUBHOCTHU MOYB. MIHBepTa3Has akTUBHOCTb, TakK Xke, Kak
U aMWIOJNIUTUYECKasi, SBISIETCS IOKa3aTelieM HMHTEHCHMBHOCTH TpaHC(OPMAIMH YTIIEBOAOB.
Jlerkoruapoau3yeMble yriieBO/Abl TUIA CaXapo3bl W Kpaxmaja IOCTYNalT B MOYBY BMeECTE C
PACTUTENBHBIM OIAJOM U KOPHEBBIMU BBIJEJIEHUAMU pacTeHuid. VX moOunusanus coBepiiaercs
Opd y4yacTUU JBYX (EepMEHTOB - MHBepTa3sl W aMmuiasbl. llpouecc MuHepanuzauuu
a30TCOJIEPIKAIINX BEIIECTB, MOCTABJIAIONIUI TOCTYIHBIC JUIS PAaCTEHUH MHUHEpaJIbHBIE (OPMBI
a30Ta, IPOTEKAeT ¢ pa3HOW MHTEHCUBHOCTBIO B PA3JIMUHBIX IKOJOTHUECKUX YCIOBHUSIX B ITOYBAX
pa3HOTro reHe3uca.

Pacniay 6enkoB 10 KOHEUHBIX IPOAYKTOB NPOUCXOAMT B JBa 3Tanma. Ha mepBom - oH
OCYIIECTBIISICTCST TPH YYaCTUH THUAPOIUTHUYECKHX (DEPMEHTOB IpOTea3, B pe3yJbTaTe 4Yero
00pa3yloTcsi aMMHOKUCIOTHL.  Ha cienyromem sTane U3 aMMHOKHCIOT U aMUJOB B Ipoliecce
aMMOHM(UKAIMN BbICBOOOXKIaeTcsl aMMHak. KaTanusupyroT JaHHBIA IMpoLecc Ae3aMUHa3bl U
amMHJ1a3bl, K YUCIY KOTOPbIX OTHOCUTCS ypeaza. MHOIrMe aBTOpbl CUMTAIOT, YTO "KaTalu3aluio
MIOYB MOXKHO paccMaTpuBaTh Kak IOKa3aTeiab (YHKIMOHAIbHONW aKTUBHOCTH MHKpPO(MIOPHI B
pasnuyHbIX  3konornyeckux  ycnosusx" — [IllepOakoBa, 1983: m  np.]. YHuBepcaibHOe
pacnpocTpaHeHue JaHHOTO ()epMEHTa CBSA3aHO C YCIOBHSIMH, KOTOPBIE BIOJHE MPUEMIIEMBI IS
KHUBBIX OPraHU3MOB. bosee neTanbHO B MOYBaxX M3y4yaroTcs (PepMEHTHI Kjlacca OKCUAOPEIYKTa3,
KOTOpBIE SBJIAIOTCS NMHOHEpAMU B YCUJICHUM MHHEpAIN3alMOHHBIX IpoueccoB. B.®.Kynpesuu
(1974) yxazpiBaj, 4YTO B IMOYBE BBICOKOAKTUBHBIA KHCIOPOJ, OOpa3yroIIMHCS MpH y4acTUH
KaTrajas3bl, UTPAET OTBETCTBEHHYIO pPOJb B MEPEHOCE AIEKTPOHOB MPU CUHTE3€ OPraHUYECKUX
COCIMHEHU.

BoccranoBnenue coenuHeHuil kene3a B MOYBE MPOUCXOIUT MPHU HEMOCPEICTBEHHOM
y4aCTMHM MHOTHX BUIOB OakTepuil U QeppuperykTas, KOTOpble HCIOIB3YIOT KHCIOPOJ OKUCH
JKele3a B KauecTBE aKIENTOPOB 3JIEKTPOHOB B OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCaX.
[Tpu sToM Fe,O3 BoccTaHaBiuBaeTcs B 3aKUCHYIO (hopMy. ONTHUMaIbHBIE YCIOBUS JJIS Pa3BUTHS
OakTepuil cO3JAIOTCS MPH OJHOBPEMEHHOM HAIWYUHU B Cpelle OKHUCIEHHBIX (opM Kene3a U
NOJBWKHBIX OpPraHUYECKUX BEUIECTB. bOJbIIYyI0 poJib B IIOYBE HUIPAET OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHAS cucTeMa CcyiabaThl-cyabduapl. Peakuus uaer B ABe CTaAUM: HA MEPBOI -
Cyib(arbl BOCCTaHABIUBAIOTCS JI0 CYIb(QUTOB C ydacTueM (GepMeHTa cyiabhaTpeayKTasbl, Ha
BTOPOH - 10 cyabpuaoB (hepMeHT - cymbPuTpemykrasa).

Bonpoc o npespaliieHusax B NOYBE a30THBIX COEAMHEHUHN A0 CHX IOpP OCTaeTcs 10 KOHLA
HE BBIICHEHHbIM. B Oosblielt mepe u3ydeHa MHMKPOOHOJOTHMYEcKass CTOpOHA  JIaHHBIX
npeBpanieHuil.  PaccMOTpuM Ipolecchl BOCCTAaHOBJIEHUS B IOYBE HUTPATHOIO a30Ta M0
aMMOHUITHON (¢opmbl.  [louBeHHBIE JNEHUTPU(PUKATOPHI BOCCTAHABIUBAIOT HUTPATHl 10
ra3oobpasusix (opMm azora u ammuaka. IIpu 3TOM 00pazyeTcss MPOMEXYTOUHBIH MPOIYKT -
HUTpUTBL. HuTparpenykTasa MNEepeHOCUT aToM BOJOpPOJAa K KHUCIOpPOAY HHUTparoB. B
pe3yJbTaTe HUTPAThl BOCCTAHABIMBAIOTCSA O HUTPUTOB. HUTpUTpenyKTaspl OCYLIECTBISIOT
BOCCTAaHOBJIEHHE HMTPUTOB  4Yepe3  TMIPOKCWIAMUH B TUApPAT OKUCHM AMMOHHMA H [0
ra3o00pa3HbIX OKMCIIOB a30Ta.



@depMeHTHI MEpoKCcHAa3a M MOJU(EHOIOKCHIa3a UTPaloT BaXKHYIO POJb B Ipoliecce
rymudukary. OHH y4acTBYIOT B MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN apOMaTUYECKOTO
psga B KOMIIOHEHTHI rymyca. AKTUBHOCTh JaHHBIX ()EPMEHTOB PacCMOTPUM Ha IMpUMEpe
JIEPHOBBIX M JICPHOBO-TIeeBaThIX MMOYB NoiMbl P.OO0u (Konmamesckuit m Moa4aHOBCKHIN
npoduin), a Takke ee MPUTOKOB (3BIpSHOBCKHUI Mpoduis). MccmeqoBaHHbIE MOYBBI 110
MHBEPTa3HOW, aMUJIa3HOM M MPOTEAa3HOH aKTUBHOCTU MOTYT OBITh OTHECEHBI K pa3psijy IOYB,
OoraTblx WHBepTa30il. MIHTEepeCHO OTMETUTh, UTO B MPOduiIe ASPHOBON MOYBBI MOBBILICHHON
MHBEPTa3HOW aKTHBHOCTBHIO BBIACISIOTCS MOrpeOeHHBIE TOPU3OHTHI (Tabin.7), KOTOpHIE UMEIOT
OoJbIIME BEIWYMHBI 3allacOB T'yMyca M a30Ta [0 CPaBHEHHIO C BBIIIe- W HUXKEJIEXKAIIUMU
TOPU30HTAMH.

Haubonpiias akTUBHOCTH ypea3bl OTMEUAeTCsl B BEPXHEM CIIOE€ C PE3KUM CHUKEHHEM
BHU3 110 npodmno. OmHako morpeOeHHBIE TYMYCOBBIE TOPU30HTHI BBIICTSIOTCS TOBBIIICHHON
aKTUBHOCTBIO W JaHHOro ¢epmenrta. Crienyer Takke OTMETUTh, YTO B MONMEHHBIX MOYBAX
3bIpstHCKOTO TIpoduiIs ypeasHas aKTHBHOCTh HECKOJBKO BBINIC, a MHBEPTA3HAsl aKTUBHOCTh B
2-4 pa3a HIXKE [0 CPAaBHEHHIO C MMOYBAMHM, PACIIOJIIOKEHHBIMH BHU3 MO TeyeHHio p.O0u (cM.
Tabn.7). KaramasHas aKTHBHOCTH B HCCIEIYEMBIX IIOYBaX HEBBICOKA, M, IO UIKaJIE
J.I'3psarunueBa (1976), naHHble TOYBBI OTHOCATCA K OCAHBIM H  CpelHeoOOTaleHHbIM
dbepMeHTOM KaTalla30u.

TaGnumal.
(DepMeHTaTI/IBHaH aKTUBHOCTh MOMMEHHBIX ITOYB
WuBeptasza, | Amunasa, | [Iporeasa,
Karanaza MT MT MaJjlb MT Ypeasa,
Topu30HT FHYS\I:Ha’ o’ 0, TIIFOKO3BI TO3BI runa | NH;
3a 2 MUH
Ha | T MOYBHI

P.16. JlepHoBas TspKeNIOCYTIIMHHUCTAsE HAa orpedenHoi nouse, (Konmnamesckuit

poQuIIb)

A 0-10 4,7 108,3 8,3 1,45 0,36
AB 17-27 4,2 44,7 0,5 0,96 0,16

B 35-45 4,5 55,7 0,4 0,57 0,13

A 60-92 1,8 67,7 2,0 0,72 0,32
AB 100-110 1,8 62,7 1,5 0,53 0,07

B 117-127 0,7 47,3 0,7 0,30 6,00
BC 135-145 1,6 40,0 0,6 0,28 0,04

C 175-185 0,4 18,7 0,2 0,11 0,09

P. 46. [lepHoBas mouBa (MOIT9aHOBCKHIA TIPOQILTH)

A0 0-10 3,1 152,7 1,6 2,20 0,35

A 10-20 1,8 72,0 1.4 1,46 0,30
Ay 30-40 1,0 41,3 0,6 0,82 0,20
A 55-65 0,8 50,0 0,5 0,56 0,17
AB 80-90 0,7 8,0 0,4 0,31 0,14

B 95-105 0,9 9,3 0,4 0,15 0,10
BC 120-130 0,4 8,7 0,3 0,09 0,07

C 160-170 0,45 10,0 0,2 0,05 0,13

P. 1. lepaoBo-TrneeBaras (3pIpstHCKHN TPOQUIIH)

A 10-20 7,0 40,1 1,5 2,10 1,3
AB 30-40 2,1 34,7 1.4 1,45 0.4
A,B 40-50 4,5 13,3 0,6 0,57 0,2

B, 50-90 4,8 12,2 0,4 0,30 0,1

HauOonpmras akTUBHOCTh JaHHOTO (hepMEHTa OTMEYaeTcss B BEPXHEM U HIDKHEM
ropu3ontax. Ee yBenmmuenue Ha rayomHe 80-100 cm oOBsCHSETCS HamH4ueM OOJBIIOTO
kosnmyectBa opriireiiHoB. Panee T.A.3y6koBoit u JI.O. Kapnaueckum (1979) ormedanocs, 4yto
c yBenuueHWeM conepxkaHus Fe-Mn-HOBoOOpa3oBaHMiI BO3pacTaeT M KaTaTUTHYECKas
AaKTUBHOCTH MOYB. OPTIITEHHBI K€ 10 CPABHEHUIO C BMELIAIOIIUM MX [MOYBEHHBIM FOPH30HTOM
XapaKTepU3YIOTCS MOBBILIEHHOW aKTUBHOCTHIO KaTanas3bl. BeposiTHO, B HI)KHHUX TOPHU30HTAX
NOYBBI He()epMEHTHAs KaTaIUTUYECKas aKTUBHOCTh MpeobianaeT HaJ pepMeHTHOH. Belie yxe



OTMEYaJIOCh, 4TO B  JIEPHOBO-TJIEEBAaTOW  TMOYBE HAONIOAAETCS YBEIMYEHHE BHHU3 IO
npopwIro  WINCTON  (pakiui, 4YTO, B CBOIO OYepedb, CHOCOOCTBYET YBEJIUYCHHUIO
KaTaJUTHYECKON aKTUBHOCTH MHHEpAIOB, OPraHUYECKOTO BEUIECTBA U OpraHO-MHUHEPabHBIX
KOMILIEKCOB.
AKTHBHOCTH (heppu-, cynbhar-, HUTPUT- U HUTPATPEIyKTa3 MOJAYUHSIETCS OJHOU U TON
K€ 3aKOHOMEPHOCTH: MPOMCXOJHUT UX TOCTENEHHOE CHIDKEHHE BHM3 MO mpodmmo (Tadmn.8).
Hccnenyemble MOYBBI 10 AKTUBHOCTH JAaHHBIX ()EPMEHTOB MOTYT ObITh OTHECEHBI K pa3psay
Oenubix. HeBbicOkasgs aKTHMBHOCTh OTMeHYaeTcs M 1O  (epMeHTaM NepOKCHUIaze |
nonmdeHoiokenaaze. Tak, mo pesynbratam uccienoBanuii B.H.Bounosoii (1980), B cephix
JECHBIX II0YBAaX AaKTUBHOCTb IEPOKCHAA3bl HU3MeHsierca B mnpenenax 1,80-2,04 wmr
nosmdenonokcuaassl - 0,70-1,02 Mr nypnyprauimHa Ha 1 © mouBsl. B mouBax moitm momo0HOM
BBICOKOW aKTHBHOCTH B mpoduie He HalOmonaerca. BeposTHO, opraHHYecKoe BeIIeCTBO
JaHHBIX TOYB HE SABISETCS JIETKOJOCTYIHBIM [JIsi €ro IpeBpalleHudl MHUKpodIopoil u
IPOAYKTaMHU €€ MeTaboIn3ma.
Tab6numas.

@epMEeHTATHBHASL AKTUBHOCTH O0CyIIAeMbIX ICPHOBO-TJIeeBATHIX MOYB MOWMBI p. YyabimM
(3bIpsiHCKUI TPOPUIB)

Hutpatpeny | Hurputpe | Cymbdart- Mepokcua depprpen
KTa3a,Mr ITyKTa3a, penykTasa, 52 Mr [Nomudenonokc AR, ME
['my6una, BOCCT. MT BOCCT. MT BOCCT. ’ Haasa, MI Y > oy
cM NOs/I T NO,/Ir SO,> /1p | MYPUyPrai MypIyprajuiiHa pocer. Fe
HO‘IBIj 3a 24 HO‘IBZI:.I 3a HO‘IIBI:.I 3a maHa Ha | Ha 1 I TOYBEI Ha 100
yaca 24 qaca 48 JacoB [ HOYBRI TTOHBRI
10-20 0,5 1,0 1,2 0,30 0,30 44,0
30-40 0,5 0,9 4,1 0,30 0,26 34,8
40-50 0,4 0,9 1,5 0,26 0,19 30,4
50-60 0,4 0,8 4,1 0,36 0,13 23,2
80-90 0,3 0,8 0,9 0,41 0,16 22,2

¢dakTHyeckoro Mmarepuajia 1o (PU3MKO-XUMUYECKHUM H
II03BOJISAET

[IpoBeneHHBI  aHAIN3
OMOJIOTHYECKMM CBOMCTBaM JIEPHOBBIX M JIEPHOBO-TJIEEBATHIX IMOYB IOIM
c(hopMyJIMPOBaTh OCHOBHBIE MOJOKEHUS UX IKOJIOTMYECKOTO COCTOSIHUSL.

VYcnoBust moyBooOpa3oBaHusi C(HOPMUPOBAIM MOILHBIA T'YyMYCOBBIH TOPU30HT, YTO, B
CBOIO O4epe/b, ONpPEIENIUSI0O CBOEoOpazue OUOJIOTMYECKOTO pPEKUMa HCCIEIYyEeMbIX I0YB,
KOTOpO€ TIPOSIBUIOCH MPEXKIE BCETO B KOJUYECTBEHHOM M KAauye€CTBEHHOM  COCTaBE
MukpoQuiopsl. Tak, 00mas 4MCIEHHOCTh MUKPOOPraHU3MOB B 1 T ouBkI gocturaer 2221 miH.
(mpu cpeaneM 3HaueHuH - 200 MIIH.), 4TO 3HAYUTEIBHO MPEBBIIIAET UX OOIIEe CoJep)KaHue B
30HaJIbHBIX IIOYBAX, HAIPUMED, B CEPHIX U TEMHO-CEPHIX JIECHBIX OMOJ30JIeHHbIX [KieBeHckas,
1970; MeptBenoa, 1971]. Ilo mkane oborameHHOCTH MUKpOOpraHu3sMami [3Barunies, 1978]
HCCIIeIyeMble TIOYBBI XapaKTEPHU3YIOTCA Kak O4eHb Oorareie. OOpamaer Ha ceOs BHUMaHUE
0CcO0EHHO 0O0JBIIOE KOJIWYECTBO MHUKPOOPTaHM3MOB, PpACTYIIMX Ha MSCO-NIENTOHHOM arape
(MIIA), uTo yKka3bIBaeT Ha BO3MOXXHOCTh HHTEHCUBHOI'O Pa3BUTHUS IIPOIIECCOB aMMOHHU(HUKALINH.

KomnnyectBo  MUKpO(IOpHI, ydyacTBYIOLIEW B  TPEBPAIIEHUH  a30TCOIEPIKALINX
OpraHMYECKHUX BEIIECTB, B IMOYBAX MOWM 3HAYUTENIbHO OONbIle, YeM, HalpuMep, B CEPhIX
JecHbIX mouBax 3amaaHoil Cubupu. [Ipu 3TOM BBICOKas YMCIEHHOCTb M HEPAaBHOMEPHOCTb
pacnpezeneHuss MUKpo(IIOpbl OTMEYAETCs BO BCEM METPOBOM CIIOE.

Takum o0pazom, JepHOBbIE M JIEPHOBO-IJIEEBATHIE MOYBBI MOWM HMMEIOT TIIyOOKHI
MUKpPOOHOJIOTUYECKUN TPOPUIb, MO COCTaBY M COAEPKAHUIO MHUKPOGIOPHl HAOMUHAIOLIUI
npopmib UYEpPHO3EMOB.  3HAYMTEIbHYIO OOOTAIIEHHOCTh MHKPOQIIOPOH,  MOTEHIHAIbHO
CIIOCOOHOM K  aKTUBHOM JKHU3HENEATEIbHOCTH, MOXXKHO paccMaTpuBaTh KaK BO3MOXKHOCTh

UHTCHCUBHOM MUHEpPAJIM3alMU OPraHUYECKUX BELIECTB, B  CIydae HEIPaBUILHOTO
MEJIHOPATUBHOIO BO3JCHCTBYS HAa JAHHBIE TIOYBBI.
Topgpsinbie mouBbl. TopdsHble MOUBBI, IUIOMIAJL KOTOPHIX B  OCHOBHOM

CEIbCKOX03UCTBEHHOM 30HEe Tomckoi oOiactu cocraBiser 740 ThIC. Ta, IO MHEHHMIO MHOTHX
aBTopoB [bpon3zoB, 1936; lllymunosa, EnuceeBa, 1956; Enuceea, JIbBoB, 1971; I'epackko,
JIsBoB, 1980], sBHstOTCS HamOoee MEPCIEKTHBHBIMU JUIsi ocBoeHUs. OHU (popMHpYIOTCS B
YCIIOBHSIX M30BITOYHOTO MOBEPXHOCTHOTO M TPYHTOBOI'O YBIIQXXHEHHWS, TJIABHBIM 00pa3oM, B



MIPUTEPPACOBBIX OTIOKEHHUSAX YYaCTKOB MOMMBI. I JAHHBIX MOYB XAPaKTEPHO COYETaHUE
00JIOTHOTO Tpollecca IMOYBOOOPA30BaHUS M 3aWiIMBaHUS Mpopuis Oimaronaps BO3ACHCTBUIO
MIaBOJOYHBIX BOJI, COJIEPKAIIMX BO B3BEHIEHHOM COCTOSIHUM TOHKHE WIIMCThIE YaCTULIBI.

B Tomckoit obnmactu ObUTH U3yUeHBI OCYIIaeMbIE BOJIOpa3/IeIbHBIC U TeppacHbIE OOIOTA:
B bakuapckom paiione - CyxoBckoe 6osoto [Enuceesa, 1963], Tomckom paiione - JKykoBckoe,
EnoBounoe 6Gonora [Edpemos, 1972; TI'nebo, Anekcanaposa, 1973; Edpemona, 1975;
MenentrseBa, 1980]. TopdsHbie TOUBBI MOKWM B MpeEeiax FKHO-TACKHON MOA30HBI 3amaj Hon
Cubupu moyBOBeAaMHU 1O CHX TOP HE HM3y4alluCh, a PacCMaTPUBAINUCH TOJBKO B KayecTBE
TOP(SIHBIX MECTOPOXKICHUH.

Cornacuo FO.A.JIeBoBy (1976), moiimenHbie 60si0Ta TOoMCKOW 00NacTH pa3/eicHbl Ha
6ostoTHBIE OKpyTa. OOCKOI MOWMEHHBIN OOJIOTHBIM OKPYT COCTABJISIFOT J[Ba paiioHa (CEeBEPHBIN U
IOKHBIM) C TpaHULEd MEXAy HUMHU OKoJo ycThsi p.UynsiMa. B mpenenax ucciepyemoi
TEPPUTOPUU PACIIONAraeTCsl TOIBKO F0KHBIM OOJOTHBIA OKPYT. 371€Ch HIMPOKO PaCHpOCTPaHEHBI
HU3UHHBIE TUITHOBBIE M OCOKOBO-THITHOBBIE 0OJIOTA, 3aJE€TAIOIINE B CTAPOPEUBSIX Y MOJHOXKbS
BBICOKMX Teppac. OHM XapaKTEPU3YIOTCA MOIIHOM 3aJIekblo, aocturaronied 4-6 M. I'unmHoBbie
TOP(SHUKU OTPaXKIEHBI CO CTOPOHBI PEKU MIMPOKOH MOJIOCOU APEBECHBIX, APEBECHO-CPArHOBBIX
U IPEBECHO-OCOKOBBIX, KakK IPaBUIIO, MEITKO3aJIEKHBIX 0OJIOT.

OtnenpHo BbIwieHeH Yasg-UynbIMCKUII MOWNMEHHBIH OONOTHBI OKPYr, KOTOPBIN
BKJItOUaeT noiMel pp.Yynsima, Yan 1 ux NpUTOKOB U pa3jeiseTcs Ha JBa paiioHa (YysnbiMcKuil u
Yaunckwii). B mocnenneM pa3BuThl kKapOOHATHBIE OCOKOBO-TUITHOBBIE U APEBECHBIE OOJIOTA.

Bosiee mompoOHO OCTaHOBUMCS Ha XapakTepUCTUKE UynbIMCKOro OOJIOTHOTO paiioHa,
ornucanHoro E.SI.MynbpauspoBeiM (1980). B nannom paiione BbimensieTcss 6 moapaiioHoB. B
3bIpsIHCKOM ToJipaiioHe YynbIMCKOTO pailoHa pacroioKeHbl 3 00beKTa OCYIICHUS MOWMEHHBIX
00J0T, T/Ie MPOBOJWINCH HAIIM UCCIEJOBAHMS, PE3YJIbTaThl KOTOPBIX OYAYT H3JI0KEHHI B
NOCEIYIOMMX TJlaBax JaHHOW paboThl.  3BIPSHCKUN OOJOTHBIA MOApAiOH  3aHUMAET
TEPPUTOPUI0 MexAy nocesnkoMm YUepHbiil Sp u yctbem p.flu. 31ech oTMedaercs pacllupeHue
YynbiMckoll  moiiMel BeneacTBue ciustaus pp.Uetn u Kuu ¢ Uynsimom. B nolime npeo6nagator
B pe3y/ibTaTe YBEIMUYEHHUsS MOEMHOCTH JIE€PHUCTO-OCOKOBBIE M O€pe30BO-IEPHUCTO-OCOKOBBIE
OonotHbie Qanuu. KpynHble MaccuBbl OO0JIOT 3aHMMAOT B MPUTEPpPAche MOWMBI IIOIIAIU
JIPEBHUX H3JTyUYUH. B pacnpeneneHun pacTUTENBHOIO IMOKPOBAa MaccuBa HalOIoJaeTcs
clenyomas omnpenenseMasl yCIOBUSIMU BOJAHO-MUHEPAJIbHOTO MUTAHUS  3aKOHOMEPHOCTH!
IpUTeppacHas 4acTh MOMMBI 3aHATAa COrpoil, OKpanHa OOJIOT - JEPHUCTOOCOYHHUKOM, MEXITY
HUMHU DPa3BUBAIOTCSA JPEBECHO-/IEPHUCTO-OCOKOBBIE coo0mecTBa. Ha 0OBOIHEHHBIX ydacTKax
0 BHYTPUOOJOTHBIM pyciaM (GOPMHUPYIOTCS TOISHBIE COOOIECTBA: T'MITHOBBIE, OCOKOBO-
TUIHOBBIE TOpQsHUKUA. B mpurteppacke TopdsiHas 3anexb COCTOMT M3 TOMSHBIX BHUIOB. B
OCTaJIbHOM yacTu mojpaiioHa NpeoOiagaroT JPEBECHBIH, JIPEBECHO-IIEPHUCTO-OCOKOBBI U
JpEBECHO-TOP(sIHON BUIBI TOpDa.

@U3NKO-XMMUYECKHEe M OHOJOrMYecKHe CBOWCTBA JAaHHBIX II0YB PAacCMOTPUM Ha
npuMmepe Top@sHbIX 1ouB moimbel p.Kum u p.OOGM, COOTBETCTBEHHO OTHOCSIIUXCS K
YyneiMckoMy OosloTHOMY — mojpaiioHy U OOckoMy  I0KHOMY  OOJIOTHOMY OKpYTy H
XapaKTEepU3YIOIINXCS APEBECHO-OCOKOBBIM COCTaBOM Topda (Tadi1.9).

Tabnuma9

Borannyeckuii coctaB TOpQAHBIX NOYB
YyabIMCKOro 00JI0THOTO paiioHa

I'nmy6una
orbopa Borannyecknii cocras Topda
o00pa3ia, cM
0-20 OcTaTkn  JpeBecHO-KyCTapHUKOBOH pacturensHOocTH  (70%),
kopeuiku CAREX omchiana (30%)
20-40 Octatkm  CAREX vaginata m CAREX omchiana (60%),

JipeBecuHb! Oepessl u ocuHs (40%)

Kopemkn CAREX vaginata, ocoku mnapoBuanoit (25%),
40-80 npeBecuHbl ocwHHBI (55%), npemaHokismyc (5%), IIUTOBHHK
(10%), Heonpenenenusre 0couku (5%)

Ocratku  CAREX vaginata (25%), npeBecuna Gepessl (60%),
ocussl (15%)

Octatkn  CAREX vaginata (25%), npesecuna Gepesbr (40%),
ocunsl (30%), mutoBHUK (5%)

80-120

120-140




Huskue 3HaueHHss OOBEMHON Macchl U CTENEHH pa3loKeHUss Topda ONpeaemnsior
BBICOKYIO BJIArOEMKOCTh JaHHBIX Mo4B (Ta0i.10). OHM MMEIOT peakiuio Cpeabl, OJM3KYI0 K
HeﬁTpaHBHOﬁ, YTO OOBSICHAETCS BBICOKUM COACPIKAaHUCM IMOABHIKHOTO KaJlbIMd W MarHvsd "
BAIOBBIX WX (OpPM, HAKAIUIMBAIOIIMXCS B  pe3yjbTare THAPOTCHHOW aKKyMYJISIIUU
(cootBerctBenHo 3,11-3,74% u 1,93-4,65% Ha cyxoe BEIIECTBO).

TaonunalO
OcHoBHbIE BOIHO-U3HYECKHEe CBOICTBA TOP(PSIHBIX 10YB
O6bemHas | YaenbHast O6was Homsas 30JILHOCTh Crenen,
['my6una BJIarOEMKOCTb, pasnoxeHus
Macca Macca MOPO3HOCTh, | o Topa
CII0s1, CM % % OT CyXOM Topda
/oM TTOYBBI %
TopdsHas mousa, YymsiMckuid O0JIOTHBINA TIOpaiioH
0-20 0,19 1,63 89 468 22,5 50
20-40 0,22 1,65 86 394 14,1 45
40-60 0,23 1,67 86 374 16,1 40
60-80 0,19 1,69 86 467 14,7 40
80-100 0,20 1,66 87 439 18,0 40
Topdsnas nousa, OOCK]it 10xKHBIN 00J0THBIN OKpYyT [ AOpamoBa, [TamHea, 1984]

0-10 0,56 1,66 66 118

10-20 0,66 1,83 28 42

20-30 0,48 1,83 74 154

30-40 0,24 1,22 80 333

40-50 0,24 1,22 80 333

50-60 0,26 1,22 79 304

60-70 0,21 1,22 83 395

70-80 0,18 1,33 86 505

80-90 0,26 1,33 80 304
90-100 1,11 2,56 56 50

CoctaB rymyca TOpQSHBIX IOYB TOHM IIOCTENEHHO H3MEHSeTCs C TIIyOMHOH M
XapaKTepu3yeTcsl Kak TyMaTHO-(ynbBaTHbBIN (TopdsiHble TouBbl OOCKOro O0JI0THOTO OKpyra) u
¢bynabBaTHO-rTyMaTHBIN  (TOpQsiHBIE MOYBBI UynbIMCKOro 0OJOTHOrO mojpaiioHa). OTHoOIIEHUE
yriaepoja TYMHUHOBBIX KHCIOT K YriepoAy (yJIbBOKUCIOT Ha3BaHHBIX IIOYB PaBHO
coorBercTBeHHO 0,88 1 1,30 (Tadn.11). B coctaBe ryMHHOBBIX KUCIOT mpeoOianaer ¢ppakuus,
cBsA3aHHas ¢ KajbiueMm. CrenyeT OTMETHTh TakK€ U BBICOKOE COJIEpKaHUE HEPacTBOPHUMOIO
ocratka. OcHOBHas yacTh azora (84-88%) cocpemoTroueHa B HEAOCTYNHOM Ul PacTEHHMU
dbopme opranuueckux coeauHeHuid, coctaBisisi 950-1400 mr/kr mouBkl. Jlerkoruaponiusyembie
BEIIECTBA SIBISIOTCS PE3epBOM IOIMOJHEHHS MUHEPAJIbHOTO a30Ta B TOPQSHBIX MouBax. B
OTJIMYME OT €BPOMNEHCKUX OCYIIaeMbIX TOPQSHBIX MOYB, TAe (pakius JErKOTUAPOIN3YEMOTrO
azoTa ot obmero azota Hepenuka (0,5-4,0%) [IlepeepseB, 1963; byropuna,1974; KanmbikoB,
Mopuna, 1975; CunbpkeBud, 1985], B uccineayeMpIx MOYBaxX COJACpKAHWE NaHHOWU (pakiuu
3HauUUTENbHO BhIME (126-138 MI/Kr mOYBBHI), YTO OOYCIOBIEHO, BEPOSITHO, OCOOCHHOCTHIO
OpraHuYecKoro cocrtaBa TopdsiHbIX mouB. B uwactHoctu, H.B.MenentneBa (1980) ormeuaer,
YTO BBICOKOE COJEpXaHUE JIETKOTHJIPOIN3YeMbIX (paKIUi a30Ta XapaKTepHO Ui TOP(SHBIX
nouB Tomckoil o6macTh, B KOTOpPBIX MpeoOaaloT OpraHUYeCKUe COEIMHEHHUs Tula
(byIBBOKHCIIOT, U YCTOWYMBOCTh COETUHEHUH a30Ta K ruapoin3y B HUX Huzka. T.I1.CnaBHuHa
(1980) momuepkuBaeT, 4YTO B YCJIOBHUSX IOTO-BOCTOYHOW 4acTH 3amagHoit CuOupu mporecchl
MOOWJIN3aLMU a30Ta WAYT CPaBHUTEIbHO WHTEHCHBHO HMMEHHO 1O  JIETKOTHUIPOJIU3YEMBIX
COEMHEHUH, AalpHElIas >ke MHUHepalu3alMs M HaKOIUIEHWEe MHUHEpalbHBIX (QopM azoTa
IIPOTEKAET 3aMEAJIEHHBIMUA TEMIIAMHU.

OcHoBYy MHKpOOOIIeHO3a TOP(SHBIX TIMOYB MPUTEPPACHON IMOWMBI, HAXOIAIICHCS B
€CTECTBEHHOM COCTOSHHM, COCTaBJISIIOT HECHOPOBbIe OakTepuu, (pepMEeHTAaTHBHBIN ammapar
KOTOPBIX TO3BOJISIET, MPEXAE BCEro, HCIOJIb30BAaTh JIETKOJOCTYIHbBIE OpraHudeckue (HopMbl
a30Ta u yrieBojaHble coenuHeHus. ['pudbl coctaBnsior 10-32% oT uncina MUKpOOOB, YUTECHHBIX
Ha MHTaTEIbHBIX Cpenax, aktuHoMunetol - 0,2-3,0%. Pa3znoxxkeHue azoTconepKammx
OpPraHMYeCKHUX BEUIECTB B TOP(SHBIX TOYBAX OCYLIECTBISAETCA IIPEUMYILIECTBEHHO



amMmoHu(pukaTtopamu (Tabdma.12). HesHaunTenpHO yCTYMarOT UM B KOJIMYECTBEHHOM OTHOIIECHUH

paspymmrenu 6e3a30THCTOTO

OpTraHru4YeCKOro BCIICCTBA,

BOCCTAaHOBHUTENH CYIb(})ATOB, JCHUTPUPUKATOPHI.

OJUTOTPO(]BI, OJTUTOHUTPOPHIIBL,

Taomumall.

I'pynnoBoii 1 ¢ppakuHOHHBIN cOCTAaB ryMyca TOP(sAHBIX N04B, % 0T 00111ero yrjiepoaa no4Bbl

]
I'yMuHOBBIE KHCTIOTBI DyIbBOKUCIOTHI é
I'nyouna, | Cogus EL X | C/
cM % £ ¥ | Cy
Opaxkius Opaxkius é (E
0
I | 2 | 3 [Cywma 1a | 1 [ 2 | 3 [Cywma| =3
Topdsuras nouza, O6ckoit rokHBIH OomoTHBIN OKpyT (Kaxatkuua, 1981)
0-12 7,14 16,92 | 10,25 | 4,06 | 31,23 | 5,74 | 16,30 | 8,35 | 4,20 | 34,59 | 34,08 | 0,90
12-22 1547 | 17,09 | 11,55 | 3,81 | 32,45 | 4,20 | 15,43 | 13,14 | 3,49 | 36,26 | 31,29 | 0,98
30-40 12,95 | 18,32 | 10,49 | 3,76 | 32,57 | 5,22 | 16,89 | 11,42 | 3,55 | 37,08 | 30,35 | 0,88
55-65 4,96 13,10 9,16 | 4,06 | 26,32 | 7,09 | 17,10 | 12,22 | 4,10 | 40,51 | 33,29 | 0,65
70-80 0,98 5,20 532 | 795 | 18,47 | 9,20 | 10,09 | 1490 | 6,15 | 40,34 | 41,19 | 0,46
Topdsnas nousa, UynsIMcKHii OOIOTHBIH NOAPaioH
0-20 33,64 7,8 10,5 | 10,2 | 28,5 2,6 8,4 59 5,0 21,9 38,5 | 1,3
20-40 47,73 3,6 4,1 | 10,8 | 18,7 1,1 4,8 6,5 4,3 16,7 523 | 1,1
40-60 46,89 3,2 2,5 | 129 | 18,6 1,0 4,3 3,2 6,0 14,5 52,1 | 1,3
60-80 47,26 3,7 4,8 |10,1 | 18,6 1,1 33 7,1 5,5 17,0 51,5 | 1,1
80-100 | 47,69 2,7 33 | 11,8 | 17,8 1,1 34 5,5 6,3 16,3 50,8 | 1,1
100-120 | 46,11 5,6 5,6 8,7 | 199 1,3 3,2 54 5,6 15,5 533 | 1,3
Tabnumal2.
YucaeHHOCTh MUKPOOPTraHU3MOB B TOP(QSIHBIX MOYBaxX
Torapudm IIpenensr
Noo Cpennsis cpeHe HN3MECHEHUS
i ®duznonornuecKue rpymisl YHCIICHHOCTh norapu(mMoB
MHKPOOPTaHU3MOB YUCJIEHHOCTH
MHKpPOOPTaHM3MOB
I. bakrepun na MITA 105 8,0 1
2. I'pu6sI Ha cpene Yaneka 20 7,3 1-2
3. Axtunomuiietsl Ha KAA 2 6.4 2-3
4. AMMOHH(DUKATOPHI 1880 9,3 2-3
5. Omurorpodst 2186 9,3 2-3
6. Pazpymmrenn 6e3a3zorucroro 937 9.0 )
OPTaHWYECKOT0 BELIECTBA
7. OnmuroHuTpOPHITEI 481 8,7 I
8. Boccranosurenu cyibdaToB 90 8,0 2
9. AHaspoOHbIe a30THUKCATOPHI 56 1,7 4
10. Muxkpoopranusmsl Ha cpeze Yareka 59 7,8 2
1L Jerntpudukatops! 82 7,9 4-6
12. Boccranourenu xenesa (III) 3 6,5 5
13. AdpoOHBIE pa3pyIIUTENN KICTUYATKN 846 5,9 5
14. | AHa»>poOHBIE pa3pyIMINTENN KIETYaTKN 185 5,2 4
15. Hurpudukarops I 3,5 3

Ipumeuanue: C 1 mo 12-i - Immu B 1 eM® cyxoii mouBsl; ¢ 13 1o 15 - 1 Thic.B 1 cM’ cyxoii mouBbI

B Oonpmom konmwdectBe B TOPGSHBIX TOYBAX MPUTEPPACHONW YacCTH TOWMBI
NpEJCTaBICHbl TakXe aHa’poOHbIe (UKCATOPHI a30Ta,

YTO, BEPOSATHO, OOYCIIaBIMBAET



MIPEUMYIIIECTBEHHO aHa’dpoOHBINH NyTh (pukcanuu azora [BaBymo, 1958; I'antumypona, 1970;
Kpanusuna, 1970; Koznosckas, 1978].

Conepxanne HUTPUGPUKATOPOB B TOP(PSHBIX MOYBAX COCTABIsET HEe Oosiee 1 ThIC. HA
KyOuueckuid  cantumerp  Topda. I[logoOHass  MHOTOYHMCIEHHOCTh  JaHHOW  TPYIIIIBI
MHUKPOOPTaHU3MOB XapaKTepHa B IiejoM s nmouB 3anagHoi Cubupu [AnekcanapoBa, 1973;
Hamnnexosa, 1970]. BaxHO OTMETUTBh, YTO HECMOTPS HA BBICOKOE COJEPYKAHUE OPraHMYECKOIo
BEIIECTBAa,  IOYBBI IOHM B €CTECTBEHHOM COCTOSIHUM, BEPOSTHO, IUIOXO OOecreyeHbl
MHUHEpaJIbHBIMU (hOpMaMH a30Ta, YTO MOATBEpKIaeTCs cooTHOIIEeHueM (1:4) aMmMoHMpHUKATOPOB
U OJTUTOHUTPO(UIBHBIX MUKPOOPTaHU3MOB.

UpesmepHas yBIQKHECHHOCTh TOP(QSHBIX MOYB MTOWM MPENSATCTBYET aKTUBHOMY Pa3BUTHUIO
MUKpPOOHOJIOTMYECKUX MpolieccoB. Tak, B TaHHBIX IOYBAX OTMEYAETCS BBICOKAsI MOTEHIMATbHAS
YUCIEHHOCTh ~ MHMKPOOPIaHM3MOB,  pa3jaralollivXx  KIETYaTKy, a CKOPOCTb pPa3JIOXKEHUS
LEJUTIONO3bl B €CTECTBEHHBIX YCIOBHIX HHU3KA: 3a 15 mHeill skcro3unuu pasnaraercst 3% TKaHU.
Ecimu cpaBHUTH TIO OMOJIOTMYECKON aKTHMBHOCTH PACCMOTPECHHBIE BBINIE TOP(SHBIC IOYBBI
MONMEHHBIX 00JIOT ¢ TOPGAHBIMA TOYBAMH BEepXOBBIX Oojor, TO B psanxy BEPXOBOE-
[MEPEXO/IHOE-HU3MHHOE 60:10T0 HanMeHbIIeH OUOIOTHYSCKOW aKTUBHOCTBIO O0JIATaIoT
nouBkI 00JI0T BepxoBoro tuna [XKnanuukoBa, 1963; 3arypanbckas, 1966; Anekcannposa, 1973
u 1p.]. B topdsHbIX MmouBax HU3UHHBIX OOJIOT B CPAaBHEHUU C BEPXOBBIMH, COIJIACHO HAILIUM
uccienoBanmsiv  [CrnaBHuHa, Mammesa, 1987], yBenmnuuBaeTcst o00mmIas YHCICHHOCTB
Mukpoduopsl, gocturas 10 muH/T cyxoil moussl. KomuuecTBo cropoBbix OakTepuii HIDKe, a
(GITFOOPECIIMPYIONIMX BBIIIE, YEeM B MOYBAX BEPXOBOTO M IMEPEXOAHOrO 00NOT. YMCICHHOCTH
AKTUHOMHIIETOB U MHKPOOPIaHU3MOB, YTUJIM3UPYIOIIUX ~aMMOHUUHBIM  a30T, Takxke
yBenmmuuBaercs B 10 pa3. Takum oOpa3oM, JUIsl TOYB HU3MHHBIX OOJIOT OTMEUAETCsl YCHICHUE
npolecca MUHepau3auu. THTEHCUBHOCTD BbIICTICHUS MPOTEOTUTUYECKUX U THIPOTUTHUECKUX
(GEepMEHTOB y MHKPOOPTraHWU3MOB B IOYBAaX HHU3WHHBIX  OOJOT BBIINIC IO CPABHCHHUIO C
BepXxoBbIMH. HoO camas BrICOKasi aKTUBHOCTh (DEPMEHTOB B Py OOJOTHBIX [TOYB OTMEYaeTcs B
TOP(SHBIX MOYBAX MOUM.

ITo comeprkanuo MHBEPTa3bl TOPQSHBIE TOUBBI OTHOCATCS K CPEIHEOOOTallleHHbBIM, a 110
ypea3e - K Hu3kooOoramieHHbIM (Tabi.13). [loTeHnumanbHas akTUBHOCTH (DEPMEHTOB Kiacca
TUApPOJa3 UCCIENYEMBIX IMOYB COCTABISIET MO nHBepTasze 48%, o ypease 38% OT aKTUBHOCTH UX
B MHUHEpPAJBHBIX TOuBax MoiM. CrenyeTr Takke oOpaTUTh BHUMAHHE HAa TaKyl0 OCOOEHHOCTH
TOp(SIHBIX MOYB, KakK Malble 3HaUeHUs1 00beMHOM Macchl. M, ecnu 1o akTUBHOCTH (PEepMEHTOB,
MOYBBI OIICHUBAIOTCS B €IMHHUIIAX AaKTUBHOCTH HA HABECKYy B rpaMMax, TO IO HEH HeNb3s
OIICHUTh M CPAaBHUTH MOTEHIIMAIBHYIO CIIOCOOHOCTh K KaTalu3ly OMOXMMHYECKHX peakluid B
J€pHOBO-TJIeeBaTol U TopdsHOM mouBax mnoiM (PacekoBa, 3Bsrunuesa, 1981). IloaTomy B
(Tabmn.14) 3HadyeHHs] aKTHUBHOCTH ()EPMEHTOB MPHUBEACHBI MO CIOSM C YYETOM 3HAYCHHH HX
00BEMHON MaCCBHI.

3acnmykrBaeT 0coOOr0 BHHMMAHHS BBICOKAs aKTUBHOCTh B IMOYBAaX MOWM (pepMeHTOB
Kjlacca OKcuaopenykrad.  Tak, aKkTUBHOCTH (eppupenyKTa3, OJUHAKOBO BBICOKA Kak B
MUHEPATBHBIX, TaK U B TOP(MSHBIX MOYBAX, HO B MOCJIEIHUX OHA COCTABISIET CAMBIN BBICOKUI
MIPOIICHT IO CPABHEHUIO C AaKTHBHOCTHIO MHHEPAIBHBIX MOYB. AKTUBHOCTH CYJIb(aTpeyKTasbl
1o npouito TOphSHBIX MOYB OTIMYAETCS KpaiiHe HEepaBHOMEPHOCTHIO: aKTHBHOCThH JIaHHOTO
depMeHTa yBenuUMBaeTCs ¢ TIyOMHOW, TJe, HaJIo MojaraTh, U MPOUCXOAUT peanu3arus
BTOPOH CTaJuu BoccTaHOBIEHUs cynbdaros. Haumnas c¢ rimyounsr 50-60 cm OBII B TopdstHbIX
noyBax u3MeHsiercsa ot -200 mo +200 mB, uyro w® co3maer ycioBHS NI €ro MPOTEKaHHUS.
[loaTBepkIeHHEM ASTOMY CIYXHUT 3alax CEpOBOAOPOJA - KOHEUYHOIO MPOJAYKTa B PEAKIUU
BoccTaHOBJIeHMs cyinbdaToB (CreiiHuep, 1979 u np.). C rinyOMHON yBEeIMYUBAETCS TaKxkKe
aKTUBHOCTb HUTpPAT- U HUTPUTpPEeAyKTa3. [IpoBeAeHHBIM BBIIE aHAIU3 JIMTEPATypHOTO U
(dakTHyecKkoro marepuaia Mo3BOJIAET CHOPMYIHPOBATh OCHOBHBIE TOJIOXKEHUS, KacarolIHecs
OCOOCHHOCTEH CBOWMCTB JIE€PHOBBIX, JEPHOBO-TJIEEBATHIX M TOP(PSHBIX TOYB HCCIETyeMOMH
TEPPUTOPUH.



Tabnuma 13.
DepMeHTATHBHASL AKTHBHOCTH TOPQsHBIX Mo4uB (UyabIMcKkuii 60JIOTHBII MOApalioH)
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0-20 2,2 0,7 0,9 2,8 42,2 0,31 0,40 | 1,5 87,8
20-40 2,5 0,3 0,8 1,5 36,3 0,34 0,31 | 0,5 71,5
40-60 2,6 0,8 0,9 4,7 36,8 0,28 0,38 | 0,3 75,3
60-80 0,6 0,2 1,1 3,3 41,0 0,27 0,26 | 04 77,9
80-100 1,3 0,7 14 8,0 37,3 0,39 0,25 | 04 120,0

TaOomnumna 14.

DepMeHTATHBHASL AKTHBHOCTH TOP(SIHBIX MOYB, KI' BbIIEJIEHHOT0 KOMIIOHEeHTa Ha 1 ra
(kaTanaza — m°0,/ra). (YynbiMckuii 60J0THBIH OAPaioH)
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0-20 1276 406 522 1624 24476 179 232 870 509
20-40 1950 234 624 1170 28314 265 242 390 604
40-60 1508 464 522 2726 21344 162 220 174 437
60-80 288 96 528 1584 19680 129 125 192 374
80-100 650 350 700 4000 18650 195 125 200 600

0-100 5672 1550 2896 11104 112464 930 944 1831 | 2524

8.8 34,0 30,9 42,7 47,8 25,4 42,0 384 | 75,0

Hounst o1 conepxanus
B JICPHOBO-TJICEBATHIX
oYBax

Bricokas 00ecne4eHHOCTh TYMYCOM, BaJOBBIM a30TOM, MOIIHBINA T'yMYCOBBI TOPU3OHT,
BBICOKasi OMOJIOTHYECKass aKTUBHOCTD, CIIA00KUCTIAs PEeaKIusl Cpebl B 3HAUUTEITLHON CTENEeHU
ONPENIETSAI0T BBICOKOE MIIOAOPOAHE MOUYB MoWM. OJHAKO CYIIECTBEHHbIE W3MEHEHHS BHOCUT
noitMeHHbIN Tiporiecc. CIOMCTOCTh OKa3bIBa€T BJIUSHUE Ha BOJHO-(DU3WYECKHE CBOMCTBA
MIOYB. [IpuBHOCHMBIE TyMYCOBBIE BEIIEeCTBA u HaJIararoIIumncs 30HATBLHBIN
MOYBOOOPA30BATENBHBIM MPOIECC OMPEACIAIOT HECTaOMIBLHOCTh KA4eCTBEHHOTO COCTaBa
rymMmyca, O 4Ye€M CBHUJICTEIbCTBYET ITOBOJHHO BBICOKOE COJAEpIKAHHE MOABMXHBIX (pakuuit
TYMHHOBBIX KHCIIOT,  CPaBHUTEIHHO MaJlo€ COJEpP)KaHHUE TYMHUHOBBIX U (YIHBOKHUCIIOT,
CBSI3aHHBIX C MJIMHUCTBIMM MHUHEpaJlaMU U YCTOMYMBBIMH TMOJYTOPHBIMH OKHciIamu. Hanuuue
MPOCIIOEK JIETKOTO TPaHYJIOMETPHUYECKOTO COCTaBa OMpeAessieT Xopomue (UIbTparliOHHBIC
CBOMCTBA MMOYB MOWM H, CJIE€I0BATEIbHO, BO3MOXXHOCTh MUTPAIlMU MOJABUKHBIX COCTUHEHH 3a
mpeaenbl MoYyBeHHOro mpodwist. JlmuTenpHOE MEepeyBIAKHEHHE BO BpPEMs  MPOXOXKICHUS
MABOJIOYHBIX BOJ CO3MIAIOT YCJIOBUS IS (POPMHPOBAHUS HEMPOYHOW CTPYKTYPHI MOYB MOUM U
YBEJTUYCHUS COJIEPKaHUS TIOJBIKHBIX (HOPM XUMHUUECKUX COSAMHEHUH.

Oco00 cienyer OTMETUTHh TOP(SHBIC TTOYBBI, CBOMCTBA KOTOPBIX Mall0 M3YYEHBI KaKk B
€CTECTBEHHOM COCTOSIHUM, TaK W B YCJIOBHSAX Menuopanuu. COOTHOIIEHUE TBEPAOU, KUAKOU U
razoobpasHoii ¢a3 B JaHHBIX MOYBax cBoeoOpaszHo. TBepmas ¢asza, mpencraBneHHas Ha 70-
90% opraHuuecKMM BEIIECTBOM, 3aHMMaeT Bcero 8-25% ot oOmiero oobema mouBbl. Ha



BO3AylHYI0 ¢a3zy mpuxoautcs oT 12 nmo 27%. OcHoBHOM 00beM  TOp(SHON  MOYBHI
npezcTaBieH Xuakou ¢azoi - 51-80%.

OcoOeHHOCTH TEKCTYphl TOPQSHBIX MOYB B CBS3W C MX OPraHOTEHHOM  MPUPOJIOI
00yC/IaBIMBAIOT BBICOKYI0 JUHAMUYHOCTb WX CBOMCTB U PEXUMOB BO BPEMEHU U HU3KYIO
YCTOMYMBOCTh K BHEUIHUM Bo3AeicTBUsAM. Takum 00pa3oMm, IMOYBBI MOMM SKOJIOTHYECKU
HEYCTOMYMBBI, U U3MEHEHUSI UX CBOWCTB M PEKUMOB B IIPOLIECCE METMOPATUBHOTO BO3JEHCTBUS
MOTYT MPOU30UTH JOCTATOYHO ObIicTpo. PaHee Ha 3T0 0oOparmnu BHUMaHue B.A.XwmeneB u
B.N.Iepounun (1982), koTopble OTMEYaaM, YTO IPH CO3JAHWHM HA TOYBAX MONUM Tae)HOU
30HBl YrOAWW, TPUTOJHBIX B TMEPBYIO OdYepedb JUIsi KOPMOMPOHM3BOJACTBA M 0YaroBOTO
OBOILLEBOJICTBA, HY)KHO MMETh B BHJY UX IOBBILEHHYIO "paHUMOCTh'. OTO, B YacCTHOCTH,
MOJTBEPXK/IAETCS] BBICOKOM MOTEHIUATBLHOW OMOJIOTMYECKON aKTUBHOCTBIO UCCIIEyEMbIX IOYB,
paccMOTpeHHOH Bbimie. B memom mo0as sKocHCTEMa XapaKTEPH3YETCs  CIEAYIOIMIMMU
nokazarensmu [['epacumos, 1976]:

1) 3aMKHYTOCTBI0/aBTOHOMHOCTBIO 000POTa BELIECTB;
2) UHTEHCUBHOCTHbIO 00OpOTa BEIIECTB, O KOTOPOH MOKHO CYAUTh U3 OTHOIICHUN €XETr0JHO
NOCTyNarome 6MoJornyecko MpoAYKLUHHU JaHHOM 3KOCUCTEMBI K ee 00LIeil Macce;

3)cTpyKTypoii 000poTa BemIeCTB (3aBEpPIICHHOCTh O00OpPOTa BEHIECTB - CTENEHb
UCIIONIb30BaHUSl BCEH OpPraHMYECKOM MacChl, CO3/1aBaeMOM HSKOCHUCTEMOW Ha COOCTBEHHOE
(YHKIIMOHUPOBAHHUE).

[Toiima - wnHauboyiee MOJI0OJ0€ TE€OJOTUYECKOE OOpa30BaHHE, K TOMY € IMOCTOSHHO
Haxomsamieecss B craauu  ¢opmupoBanus [Ulpar, 1954]. Ilousbl, mpeacraBisomme coOon
pe3ynbTaT ycioBuil (popmupoBaHHS moOWMeHHOro mnanamadrTa, BoOpaid Bce MpPHU3HAKU
HEYCTOMYMBOW TOWMEHHOM CHCTEMbl. B  €CTeCTBEHHOM COCTOSSHUM  IIOYBBI  I[OWM
XapakTEepU3yKTCAd  BBICOKMM, HO HEYCTOWYMBBIM IIJIOJIOPOJMEM, KOHTPACTHBIM BOJIHBIM
pesxkumoM. O0OpOT BelIeCTB HE 3aMKHYT - IIPOUCXOANT €KETOJHOE TOCTYIUIGHHE OPTraHHYECKUX
BEIIECTB C HAaHOCAMH M BBIHOC UX C MOBEPXHOCTHBIM U FPYHTOBBIM cTOKOM. CKOpOCTh 000poTa
BELIECTB 3aMEJJIEHa BCJIEACTBHE PABHOBECHOT'O COUYETAHUSI OKHCIUTENbHBIX (OCBOOOXKIEHUE OT
[aBOJOYHBIX BOJI) U BOCCTAaHOBUTENBHBIX (IIEPUOJI MOJOBOABS) YCIOBHH cpeabl. B cTpykType
BHYTPEHHEro 000poTa BELIeCTB MpeoliasaeT ocTaTo4YHas NPOAYKTUBHOCTh. [louBbl moiim
HAaKaIlJIMBAlOT B €CTECTBEHHOM COCTOSIHUM OTPOMHBIN pe3€pB MUTATENIBHBIX BELECTB, KOTOPBIN
XPaHUTCS B MOIIIHOM F'YyMYCOBOM WM 3aWjieHHOM Top¢saHoM cioe. Ho BcienctBue Toro, 4to
OCHOBHAsl YacTh BEILIECTB IIPUBHECEHA M SKOJIOIMYECKH HE 3aKpeIuleHa, a BHOBb 00pa3yroIIuecs
BEIIECTBa, KakK, HallpUMep, T'YMYCOBBIE, XapaKTEepPU3yIOTCs HEe c(OpMUpOBaBIIEHCS A0 KOHIA
CTPYKTYpOM TyMYCOBBIX MOJIEKYJ, BBICOKOE IIJIOJOPOAME TIOYB SBISIETCA AMHAMHYECKU
HEyCTOWYMBBIM. [IOYBBI IOMM OTHOCHUTENIBHO CTPYKTYPHBI 332 CUET BBICOKOIO COJEpKaHUs
rymMmyca, HO BCIEACTBHE €ro KadecTBa CTPYKTYpPHBIE OTAEIBHOCTH XapaKTEpU3YHOTCS
HEJOCTAaTOYHOW  BoJonpoyHocThlo. [logoOHas  CTpykTypa JIeTKO — paspyliaeTrcs Mpu
MeXaHU4ecKOM BozaeicTBuu. TakuMm oOpa3oMm, Bci cuUCTeMa KpailHe HeycToWuynBa MU He
CIIOCOOHA TEpPEeHOCHUTh SKCTPEMallbHbIE YCIOBUS, KOTOPBIE CO3JAOTCS MPHU AHTPOIIOI€HHOM
Bo3aeiicTBUM. Clle0BaTeIbHO, TMOYBBI MOMM  MOTYT CIYXXHUTh ONTHMAaJIbHOW MOJENBI B
Hay4HBIX MCCJIEIOBAHUSIX IO MPOTHO3WPOBAHUIO ITOCIEICTBUIM MEIHOPATUBHOTO BO3JAEHCTBUSA
3a KOPOTKMH IPOMEXYTOK BPEMEHU. BiMsHHUE Mennopauuu MposBISIETCS MPEXIE BCETO Ha
MOYBEHHBIX pexuMax. Takum oOpa3oM, JaHHBIE PEXKUMBI JOKHBI ObITh NEPBOOYEPETHBIM
00BEKTOM M3yUYEHHS MOCIIEICTBUN MEJINOPALINH .

I'aasa 3. PEXXUMbBI IOMMEHHBIX ITIOYB
N IIYTHU UX OITUMMU3ALINN

B npenpiaymiedt riiaBe ObTM  pacCMOTPEHBI  OCOOCHHOCTH — (PUBHKO-XMMHYECKUX M
OMOJIOTUYECKNX CBOWCTB HamOoJjiee IIUPOKO HCIOJIb3YEMBIX B CEIbCKOXO3SiCTBEHHOM
MIPOU3BOJICTBE JIEPHOBBIX, JEPHOBO-TJIEEBATHIX W TOPQSHBIX IOYB MOWM B Mpezenax I0KHO-
TaeXHOU No130HBI 3amanHoit Cubupwu.



Ha pannux cragusx Menauopalnuu 3eMelb Mbl UMEEM B OCHOBHOM IMOJIOKUTEIbHBIN
3¢ (deKT: TOBBIMIAIOTCS YPOXKAU, YMEHbIIAETCS 3a00I04eHHOCTh. OHAKO CIIeAyeT JHU OTCIOJIa,
YTO HET HEeraTHBHBIX W3MeHeHuH? Tak, mocTpouB Ha 00JOTE MONBAEP, MBI CO3/1aeM
MPEKPAcHOE MacTOMINe, HO OJHOBPEMEHHO MPOUCXOIWT CHUKEHHE YPOBHS T'PYHTOBBIX BOJ H
MOCTEIIEHHO PACTUTENIbHOCTh Ha ONu3nexaieil TeppuTopuu  u3MeHsercs. B mpupone
MIEPECTPANBAIOTCS TPOPUUECKHUE CBS3H, BHOCSATCS KOPPEKTHBBI B OMOJIOTHMYECKUN KPYrOBOPOT.
Jlanuplif  mporecc JUIMTEIeH U HOTOMY He3aMeTeH. KonnuecTBeHHble U3MEHEHUs
HaKaIlUIMBAlOTCA, M B OIPEJCICHHBI MOMEHT IIE€pPepacTaloT B KadeCTBEHHBbIC, HESIBHOE
CTaHOBUTCS OUEBUHBIM.

CrnenoBaTenbHO, TIPU MPOCKTUPOBAHUHU MEJIMOPATUBHBIX MEPOIPUSATUN KpailHe BaKHO
3HAaTh MPOTHO3 HM3MEHEHHUS PEKMMOB U  CBOMCTB IOYB B MPOLECCE MEINOPATUBHOTO
BO3JCUCTBUSA. OTO OCOOEHHO aKTyaJllbHO Il TMOMMEHHbIX mouB 3amagHoit Cubupu c ee
CIIOHBIMU ~ IPUPOJHBIMH  YCJIOBUSMU U TEPCIEeKTHBOW UIMPOKOTO  pa3BepThIBAHUS
OCYIIUTEIbHBIX PaloT.

[Ipu MenuopaTUBHOM BO3JCHCTBUM HApyILIAIOTCS €CTECTBEHHbIE pexXUMbl MoyB. llenb
KOMILIEKCHOM MEJTMOPAILUU - OLEHUTh CTETNEHb BIUSHUSA HA BHEUIHIOI CPEy W HAIlpaBUTH €e
HAa COXpaHEHHE OHKOJOTMYECKOTO pAaBHOBECHS B arpoOHOLIEHO3€¢ C  OJHOBPEMEHHBIM
MOJJEP)KAaHUEM BBICOKOM MPOAYKTHUBHOCTU ToclieqHero. Takum o0pa3oMm, BBIIEISIOTCS
CJIEYIOIIME ATAIbl UCCIIECTOBAHUMN 110 ONITUMH3AIIMY TOYBEHHBIX PEXKHMOB:

1) u3ydyeHHe  TOYBEHHBIX pPEXHMOB B HEHApYIIEHHOM COCTOSHUHU, OOYCIOBICHHOM
oYB0O0Opa3oBaTeNbHBIMU (DAKTOPAMH;

2) u3ydyeHHe TMOYBEHHBIX PEKHMOB B MPOIIECCE MEIHMOPATUBHOIO BO3AECUCTBUS ISl OLEHKU
CTEINEHU UX OTKJIOHEHUS OT T€HETUYECKU O00YCIOBICHHBIX;

3) onTuMu3anMg ~TOYBEHHBIX PEXUMOB B  mporecce (GopMUpoBaHUS  ypoKas
CEIBCKOXO035UCTBEHHBIX KYJIBTYP.

[lepBbie ABa 3Tama COCTaBISIOT OCHOBY CTallMOHAPHBIX uccienoBanuii. Cenenus o0
OKUCITUTEIHHO-BOCCTAHOBUTEILHOM, OUOJIOTHYECKOM M THAPOXMUMHYECKOM PEKUMaX, KOTOPHIC
NpEeXae BCEro MOABEPralOTCsl  HU3MEHEHUSM NP  MEIMOPATUBHBIX  BO3ACHCTBUSX,
MPUMEHUTEIPHO K TOMMEHHBIM II0YBaM IOXHO-TA€KHOW mMOJ30HBI 3amagHoi Cubupu
MPAaKTUYEeCKH OTCYTCTBYIOT. B  gaHHOW paboTe MPUBOASTCS Pe3ylbTaThl MHOTOJIETHHX
CTAIlMOHAPHBIX MCCIIEIOBAHUN BOJHOTO, TEMIEPATYPHOTO, OKHCIUTEIbHO-BOCCTAHOBUTEIHHOTO,
MUKpPO0OO0-OMOXUMHUYECKOTO, MTUTATENFHOTO U THUIPOXUMHYECKOTO PEXUMOB IIOYB MONM:
JIEPHOBBIX (BBICOKOM MOWMBI), JEPHOBO-IJIEEBATHIX (BBICOKOW M HU3KOM MOWM), TOP(hSHBIX
(HM3KOI1 TONMBI).

C menpi0 W3yYeHUS PEKUMOB TIOYB TIOMM, XapaKTEPU3YIOMIMXCS TUIUYHBIMU
MOYBOOOPA3yIOIMIUMUA  yCIOBUSIMH,  OBUTM  TOCTPOEHBI OMBITHBIE YYaCTKU C Pa3HBIMU
BapuUaHTaMU OPOIICHMS W OCYyIIeHHs. B KaduecTBe KOHTPOIBHBIX BBIOMPATUCh aHAJIOTHYHBIC
HEMEJIUOPUPYEMbIE YUaCTKU MOWMBI. Bce 00BEKTHI PacloyioKeHbI B Mpefenax I0KHO-TaeKHOU
mom3oHel  Tomckoir oOmactu. OBBEKT OPOHIEHUA momanesro 200 ra B COBXO03€
"BarypuHckuil" pacnonokeH Ha BBICOKOW MOWME U SIBJIAETCS aHAJIOIOM CHCTEM, HAXOJIAIUXCS B
noitme p.Tomu. ['eomopdonorudeckuid THUM MONUMBI - MPOTOYHO-OCTPOBHOM, 2-O0M  THII
ypOBEHHOTO pekuma (Tabm. 15), MOoYBHI - IEpHOBBIE U IEPHOBO-TIIEEBATHIC.



O0beKThI UCC/IeJOBAHNI H UX XaPAKTEPUCTHKA

TaoOomnumals.

I'mpporeonorudyeckue yciaoBus 0ObEKTOB

Peka, MOUBH, Ton ObecnieueHH
OGbeKT THII . PaccmarpuBaemple | 38TOTUICHH 0CTh Hara Tponomxnren . .
MEIHOpAIH | yPOBSHHOTO BosneiictBre BapHaHTHI g13a MAKCHMATIBH | 3aToIUIeHus / BHOCTE Kparkwuii mepedeHs MpoBOANMEIX HaOIIIoeHAI
pexkuMa paccMaTpu | Oro YpOBHS [ara cxona Tojropa B
BaeMBIit BECEHHETO BOJIBI OCYIINTEIAX
TIEPHOJT HOJIOBOJIBSI
T 1971 51,0
C-3 Barvourckiil  1e }(1)341:1’,16 Obomere 1972 73,8 Tuaporepmuueckuii pexxum, OB-peskum, TuHaMuKa
TOM}(]:};(OFO A 5 HOBO_’ o§< CBaHI/Ié [TonmBHas HopMma 200, 1973 77,9 TOJABIKHBIX JIEMEHTOB, MUTPALIHSI ITOABHIKHBIX
N Aieb Ao ’ 300 1 400 m3/ra 1974 67,9 HE 3aTaIlIuB. 3JIEMEHTOB JPEHAXKHBIM CTOKOM, METEOPOJIOrHYECKUE
paitona rieeBatsbie, 11 JJIH-70
I 1975 36,6 Ha0JTrOICHHS
1976 92,3
11.05-16.05
1973 15,0 20.05-21.06 44 -55
1974 91,1 HE 3aTaIlINB. 6-21
Orp PITOC Yyiibim, Ocymenue Paccrosnue ot 1975 15,5 19.05-03.06 28 -38
6osoto OTKPBITBIMH N 08.06 -12.06 N N
3 Top¢susle, 111- 40( ocymmTenei 60, 100, BopHb1it MUKPOOHOIOTHYECKHN PEKUM
BIPAHCKOTO i TII KaHaIaMH, 200 M 1976 88,0 HE 3aTaILIuB. 0-11
paiioHa M
1977 72,0 HE 3aTaIlINB. 0-24
1978 80,0 HE 3aTaIlINB. 0-26
1979 15,5 19.05-02.06 23-32
Ha nepHoBo- 1977 60,4 28.04 - 26.05 27 I'mapotepmudeckuii, Mukpoouoiornueckuii u OB-
TJIeeBaThIX, TITyOHHa 1978 43.7 03.05 - 21.05 41 PEXHM, IUHAMHKA ITOJJBHKHBIX DJIEMEHTOB,
"BepxHuii mvr" Kus, nepHoBo- Ocvimenme npen 0,8; 1,3; 1,6 m, . (hepMeHTaTHBHAS aKTUBHOCTh, XAMUYECKUH COCTaB
3;) smcxoryor TJIeeBaTkIe, 3aKYHIjITBIM MEX[PEHOe 1979 12,5 06.05 - 11.06 66 JPEHaKHOTO CTOKA, MOJIETBHBIE OIBITHI MO H3yUEHHUIO
paﬁOHa topdsusre, 111 1 erl){anceM paccrosiaue 16 M, Ha 1980 79,2 13.05 - 26.05 60 HOPOBBIX PACTBOPOB, ONTHMHU3ALMHN OYBEHHBIX
P TN P TOPQSHBIX PeXUMOB, BIMSIHUIO GOPM U 103 yAOOpeHHH Ha BBIHOC
cootBeTcTBeHHO 0,8; 1981 93,7 01.05 - 04.05 52 3JIEMEHTOB U3 MPO(UIISL OYB, THAPOXUMHIESCKHUN
1,1;1,3;25m 1982 83,3 27.04 - 02.05 52 BOJHBINA PEXUM MOJ3EMHBIX BOJT
"Bepxuue nyra" OO6b, Ocymienne | PaccrosHue Mexay 1978 674 16.05-17.05 36-39
[lerapckoro | Topdsiabie, I | oTkpeiThiME | KaHamamu 60, 75, 90, 1979 31,8 27.04 - 08.06 56-58 BoaHblii pexxum
paiioHa THI KaHaJlaMu 120, 150 m 1980 992 27.04 - 29.04 21-39




[To matepuanam HaOmonenuir Ha Boamoctax TOMCK (1937-1974 rr.) u KASAHKA
(1969-1974 1r.) B npeaenax OIIBITHOTO y4acTKa HaMH BBINIOJHEH pacyeT Mo
MPOAOJDKUATENIBHOCTH, CpPOKaM M MOLIHOCTM NABOJKOB B morme noiuuHbl p.Tomu. B npenenax
ToMckoil oMbl paHHUI CpoK 3arorieHust otMedeH 10-20 ampens 1947 r., no3aHUN MaBoAOK
nagan Ha 22-26 mas 1969 r. MakcumanbHbI CIOW 3aTOIUIEHUS JEPHOBBIX U JEPHOBO-
rJeeBaThIX IMOYB COOTBETCTBEHHO 2,53 u 2,82 M. [nurensHocTh 3aTomieHus 11 gueit. B roabl
npoBenaeHuss onbiToB (1971-1976) moiima He 3aTtamuuBanach. Takum o0pa3oM, B Tpenenax
ONBITHOTO y4acTka noima p.Tomu oTHOCUTCS K peako3araminBaeMbiM [Ky3un, 1953].

JluTonoruueckuil paspe3 UEHTPAIbHOM dYacTH TMOWMbI p.ToMHU (JIE€pHOBBIE TMOYBHI)
UMEET CJeNylollee CTPOSHUE: CYTJUHKA MOIIHOCThIO 1,6-1,8 M mojcTuiIaoTCs ClIoeM Cyrecu
0,3-1,4 M, 3areM cleaylOT OOBOAHEHHBIC MECKU U TAJCUYHHUK C MECUAHBIM 3alOJIHUTEIIEM.
MougHocTh BOAOHOCHOTO ciosi coctaBisieT 2,0-2,6 m. IlputeppacHas yacTh MOWMBI CIIOKEHA
CepoBaTOOYPHIMH CYTTIMHKAMH MOIIHOCTBIO 1,5-3,8 M, KOTOpBIC MOJCTUIAIOTCS HIOBATHIMHU
cyrmuHKamMu  MoiHocThio 1,0-2,8 M.  Hmke 3ameratoT oOBOJHEHHBIE MbLIEBAThIE MECKH, K
KOTOPBIM MPUYPOUYEHBl TPYHTOBBIE BOJbI. PEXHM TpPYHTOBBIX BOJ IOWMBI OTHOCHTCS K
npupedHoMy [Adonun, 1974], uro oTmedaercs B menoM uis momsl p.OOH U ee MPHUTOKOB.
JIaHHBIN TN €CTECTBEHHOT'O PEKMMa TPYHTOBBIX BOJ| XapAaKTEPU3YETCs TECHON I'MAPABINYECKON
CBS3bIO MIOBEPXHOCTHBIX M MOJ3EMHBIX BOJ MOWMEHHBIX TEPPACOBBIX, UYETBEPTUYHBIX, a HHOTJA
MEJIOBBIX M TNAJCO30MCKUX OTJIOXKEHHU. B mepumos maBoJKOB NMPOUCXOIUT PE3KUM MOABEM
ypoBHe#l peku oT 7 1o 11 M ogHOBpeMeHHO ¢ ypoBHsAMHU rpyHTOBBIX Boa (YI'B). Becnoit YI'B
Ha JICPHOBBIX IMOYBAX MOJHUMAIOTCS Hanbosee Oiau3ko kK moBepxHoctH (3,89-4,77 M), HO He
OKa3bIBAIOT BIMSHMS Ha Bjarosamachl B JepHOBBIX mouBax (r = -0,13 + 0,09) [Muaumesa,
KOxmun, 1979]. Ammuryaa konebannit YI'B Ha nepHoBo-TiieeBaThix mouBax - 5,84 m (ot 1,00 B
1972 1. no 6,84 m B 1975 r.). Koapdunuent koppensuuu mexay YI'B u 3amacamu Biaru B
MeTpoBoM cioe pased 0,59 + 0,09.

JlepHOBBIE MOYBBI XapaKTEPU3YIOTCSA JBYWIEHHOCTHIO CTPOCHHS TOYBEHHOTO TPOQUIIS.
BepxHsst yactb, MOIITHOCTHIO 710 1,2 M, IpeicTaBIeHa WioBaToi rMHOU. Ha ykazanHoi rioyOuHe
[JIMHA CMEHSETCS TSHKEIIBIM CYTIIMHKOM, MEPEXOISLIIUM B CYNECh C JIMH3aMH JIETKOCYTJIMHUCTOTO
coctaBa. JlepHOBO-TJIeeBaThie TIOYBBI IO BCEMY MPO(III0 MMEIOT TJIMHUCTHIA COCTaB C
npeoOiaaHeM WINCTON (pakLuy.

[To naHHBIM TPaHYJIOMETPUUECKOTO U CTPYKTYpPHOTO aHaiu3a (puc. 3) MOXKHO caenaTh
BBIBO/I, YTO MOTEHI[UANBHBIE CTIOCOOHOCTH K arperaiuy B UCCIeqyeMbIX MmouBax xopomrue. [1o
HIKaue OIEHKU CTpYKTypHOro cocrosiuus nous C.M.Jlonrosa u I1.Y.baxtuna (1966) nepHoBas
MOYBa XAPaKTEPU3yeTCs KaK OTIMYHO M XOPOLIO OCTPYKTYpPEHHAs, 3a UCKIIoueHueM cios 10-20
CM, CTPYKTYpPHOE COCTOSIHHE€ KOTOPOTO YIOBJIETBOPUTEIbHOE. [[epHOBO-TriieeBaThie IOYBHI,
BCJIE/ICTBUE 0OJiee AMUTENBHOTO BO3JCHCTBHUS MAaBOJOYHBIX U IPYHTOBBIX BOJI, arperupoBaHbI
M0 CPABHEHUIO C IGPHOBBIMH MTOUYBAMH XYXE: B CyMME MPe0o0IaIaloT MUKpoarperaTsl Ppaxiuit
necka ¥ KpyImHOU IbUTH, YBEIHUYeH (PakTop AUCIepCHOCTH (CM. puc. 3).

Bosnabie cBolicTBa METPOBOTO CJI0SI IGPHOBBIX U JIEPHOBO-TJIEEBATHIX MTOYB MIPUBEJCHBI B
Tabn.16. O0beMHas Macca He MPUBBIMIACT 3HAYeHHH 1,2 T/CM, BeTHMYMHBI TOPO3HOCTH 54-63%
CBHJICTEIILCTBYIOT O OJIATONMPHUSATHOM BO3YIIHOM pexume. Mcciaeayempie MOYBBI OTHOCATCS K
rpy1ire Bbicokoro BnuThiBanus [Kaunnckuii, 1958; Acranos, 1958]. B mnepBblil uac B cpeqneM
noryomaercss ¢iaoil Boabl B 300 MM, B mocimenHuit - 150 mMM. OpHAKo AEpHOBBIE MOYBBI
XapakTepusyroTcs Oonee  BBICOKMM  KOI(D(UIUMEHTOM  (QUIBTPALMH, 4YTO OOBSICHIETCS
JIBYWICHHBIM CTpO€HHEM Mo4YBeHHOro mnpodwud. Ilecyanslii M cynecyaHblii CJIOH HMEIOT
"mpoBaJIbHYI" BOJOMPOHUIIAEMOCTD, SBIISIOIIYIOCS MPUYMHONW BBICOKUX WHOUIBTPALMOHHBIX
MOTEPh B JIEPHOBBIX TOYBAX.
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Tabnauma 16
Baaroemkoctb nouB noiimsl p. Tomb
Croi, 3armac Biaru, MM B % x IIB B3R %
™ | ppuIIB | npuIIIIB | npu B3 | TITIB B3 or II1B
JepHoBas rousa
0-50 288 194 59 67,2 20,5 30,5
50-100 284 182 63 64,0 22,6 35,0
0-100 573 376 123 65,8 21,7 32,8
JlepHOBO-IJIeeBaTas MouBa

0-50 283 170 59 49,5 17,3 34,8
50-100 275 178 66 64,6 242 37,4
0-100 558 348 127 56,2 20,5 36,5



Otcroga cnemyeT, YTO BOJHO-(DM3MYECKHE CBONCTBA TMOYB TOWM HE XYKE TAKOBBIX
HaubOosee IUIOAOPOAHBIX B 3amagHod Cubupu  cepplX JIECHBIX I0YB U YEPHO3EMOB
OOBIKHOBEHHBIX, Ha 4YTO yKa3bIBaJIU uccienoBarenu [Yepnukora, Kyspmuua, 1965; Kosanes,
Tpodumos, 1968].

BanoBoiif aHanu3 wuccieayeMbIX TOYB MMOKa3al MOBBIIIEHHOE COAEPIKaHUE MOTYTOPHBIX
OKHCJIOB, OCOOCHHO B  JIEPHOBO-TJICEBATHIX IMOYBax (Tadn. 17), dYto  OOBICHSAETCS
MOCTYIUICHUEM TMOYBEHHO-TPYHTOBBIX BOJI M3 OIJIECHHBIX TOPU30HTOB U  OCAKICHUEM
JIBYXBAJICHTHOT'O jKejie3a B Ipolecce OKUCIeHHs. Pe3ynapTaTbl arpoXMMHYECKOro — aHajan3a
JEPHOBBIX " JICPHOBO-TJICEBATHIX IMOYB CBUJCTEILCTBYIOT 00 UX OJaronpusTHBIX
arpoxuMuyeckux cpoicTBax (Tabn. 18, 19) u obecrieueHHOCTH MOABMKHBIMH MHUTATEIbHBIMU
AIIEMEHTaMHU.

O06bekT ocymenuss "OTkpbiToe 0070TO" 3BIpSHCKOrO paioHa, miomaapio 1000 ra,
pacmoioxeH Ha JieBoOoepexxHor moitme p.UynbimMa. OOBEKT ObLI TMOCTPOSH OJIHUM U3 MEPBBIX
(1973 r.) ¢ paccrosinuem mexnay kaHanamu 400 m. Amnanoru ("Lipiranoso", "TapObikoBckue
ayra", "bepezoBckue syra", "Uenbaxk III" u np.) Obuim mocTpoeHsl B moitme p.UysnbiMa
HECKOJIbKO Mo3ke. ['eomMopdonornyeckuii TUN MOWMBI - CETMEHTHO-TPUBUCTHIM, 3-wil THIl
YPOBEHHOTO PEXMMA, TIOYBBI - Top(hsHbIe (cM. Tabm. 15). JluTonormdeckuii mpoduias HMeeT
Cleayolllee CTpOeHHe: ¢ ToBepxHocTu - Topd, MomHocThio 1,5-4,5 M.  O3sepHo-
QUTIOBHAIBHBIC OTJIOXKEHHUS OJIMTOLeHa MOIMHOCTBI0O 50 M TpeacTaBieHbl MECKaMH C
MPOCJIOSMU TJIMH, CPEAM KOTOPBIX BCTPEUAIOTCS JIMH3BI CyNeceil W IUIMH.

Becennee nmonoBoase Ha p.UynapiMe HMeEET MTPOJOJDKUTEIBLHOCTh 3-4 Mecsila, JIETHSS
MeXeHb - 0T 2,5 10 4 MecsueB. Bomamu BeceHHEro monoBoibs 5%-0i 00eCIIeYeHHOCTH Y4aCTOK
3aTarjuBaeTcs MOJIHOCThIO, Bojamu 10%-oii obecnieuenHocTH - 90% yuacTka, Bogamu 25%-oi
o0ecrne4eHHOCTH - 0KoJI0 75% yuacTka. B 1973 r. maBogouHbie BO/BI 3aTOMIIN BECh y4aCTOK, B
1975 u 1979 rr. — 6ONBIIYIO €0 YacTh.



BanoBoii xumuueckuii coctas 1mouB mnoitmsl p. Tomu (B % Ha NpoKaIeHHYIO HaBECKY)

foma, {VAL | i, | R0; %e; ALO; | Ca0 | g | M pos | S0, 13%3 ;128@ 1%8?
JepHoBas mouBa
7-17 430 | 77,93 | 15,68 | 408 | 11,60 | 1,98 | 0,92 | 0,26 | 0,12 | omp | 6,7 4,9 2,8
45-55 4201 74,29 | 15,81 | 4,41 | 10,80 | 0,97 | 0,56 | 0,28 | 0,11 | -"- 6,9 4,7 2,4
65-75 3,65| 79,38 | 13,61 | 441 | 920 | 0,71 | 0,40 | 0,23 | 0,11 | -"- 8,6 5.8 2,1
120-130 | 3,10 | 78,94 | 10,50 | 4,00 | 6,50 | 0,35 | 0,19 | 0,23 | 0,13 | -"- 12,1 7,5 1,6
220-230 |2,25| 78,15 | 11,36 | 3,36 | 8,00 | 0,12 | 0,08 | 0,20 | 0,08 | -"- 9.8 6,9 24
290-300 | 1,40 | 73,90 | 15,21 | 3,61 | 11,60 | 0,15 | 0,04 | 0,17 | 0,07 | -"- 6,4 5,2 3,2
JlepHOBO-TyIeeBaTast mo4Ba

0-17 410 | 67,15 | 7,54 | 642 | 1,12 | 1,26 | 0,99 | 0,31 | 0,16 | 0,20 | 60,0 8.9 0,2
17-27 3,30 | 66,58 | 11,59 | 643 | 5,16 | 0,81 | 0,42 | 0,28 | 0,14 | 0,08 | 12,9 5,8 0,8
56-66 3,80 | 69,90 | 12,15 | 568 | 647 | 0,56 | 0,37 | 0,26 | 0,13 | 0,03 | 10,8 5,8 1,1
94-104 | 4,20 | 69,56 | 9,88 | 429 | 559 | 0,28 | 0,11 | 0,23 | 0,14 | 0,05 | 12,5 7,1 1,3
138-148 | 3,60 | 71,44 | 10,09 | 4,82 | 5,27 | 0,13 | 0,04 | 0,17 | 0,09 | 0,03 | 13,5 7,1 1,1
168-178 | 4,10 | 67,82 | 22,05 | 9,76 | 12,29 | 0,60 | 0,32 | 0,11 | 0,07 | 0,01 5,5 3,1 1,2
212-222 | 3,30 | 59,46 | 1597 | 9,14 | 6,83 | 0,57 | 0,38 | 0,09 | 0,04 | 0,24 | 10,2 4.4 0,7

TaOnuuma 17



ATrpoxuMHUUYECKHE CBOMCTBA JIEPHOBBIX MOYB MOKMMBI p. Tomu

Taonuma 18

Cymma
[ MponuTH morIomeH Crenenn ITornomennsie, YKeneso |10 Bepurunoii| [TonBuxHsle,
Aszor aeckad HBIX . [HaChIEH Mr-5kB /100 mr/100 ¢ mr/100 ¢
Topuso | I'my6una, | I'ymyc, panoso| C/N pH  |kucmorHOC|0CHOBaHMIA HOCTH o
HT oM % . CONEROi . o IMOYBBI Tammy, ITOYBBI IOYBBI
i, % OCHOBa-
Kammeny |00 or %
Mr-5k8/100 T Ca Mg Fe** | Fe** | P,Os | K,O
Amax 0-10 5,20 0,27 | 11,1 5,98 5,83 41,94 87,7 22,0 6,0 5,00 8,25 | 2,68 | 15,5 —
Amax 10-20 5,30 — — 5,96 6,25 33,20 84,2 — — — — 15,5 | 24,0
Al 20-30 3,90 — — 5,90 4,40 32,00 87,0 — — — — 15,4 | 20,0
Al 45-55 3,50 0,17 | 11,9 5,35 4,33 32,64 88,5 20,6 3,1 3,96 8,63 | 2,50 | 152 —
Al 70-80 3,00 — | —— | 5,58 4,81 31,20 86,5 — — — — 15,0 | 23,5
Al 90-100 1,90 0,08 | 13,7 5,40 3,95 32,64 89,4 20,4 3,6 2,86 5,17 | 2,21 | 15,0 —
AB 120-130 — — — 5,98 1,88 34,70 95,0 14,8 5,0 2,87 496 | 1,07 | 18,5 —
B 173-183 — — — 5,60 1,69 34,70 80,3 14,1 3,8 2,78 3,87 | 0,17 — —
BC 190-200 — — — 5,45 3,38 35,04 90,1 — — 2,82 2,75 1 0,30 | 10,0 —
C 290-300 — — — 5,70 1,13 35,80 90,0 12,0 2,2 2,79 2,31 | 0,48 2,3 —

[Ipumeuanue: [Ipouepk (-) - HET JAHHBIX



ArpoxuMHUYECKHE CBOMCTBA JEPHOBO-TJIEEBATHIX MTOYB MOMMBI p. Tomu

Taomnuma 19

oo Cymma
AP nornome | CTeneHb | [Jormomen | Ke o
JIUTUYE HACHIIIE ) nes | B o IloaBuxHbIC,
AsoT pH cKas HHBIX HBIE, MT" CPUTHHOM v/ 100 ¢
lopus | I'nyGuna, | T'ymy BanoBoii. | C/N | conen ocHOBaH | HHOCTH kB /100 | OTO mr/100 r
OHT M ¢, % % ’ oi K:;(J:IT(;T W 10 OCHOBA- ITOYBBI Tam TIOYBBI TOHBE
Kanneny | HHAMH, My,
% %
Mr-5k8/100 T Ca | Mg Fe** | Fe** | P,Os | K,0O
Avax 0-17 6,30 0,32 11,4 | 5,55 6,39 42,98 87,3 19,4 | 5,60 | 9,34 | 8,68 | 3,47 | 11,9 12,00
Ay 17-27 4,10 0,31 7,6 5,42 6,02 41,62 87,0 18,0 | 3,80 | 7,28 | 8,46 | 3,15 | 12,2 12,90
Ay 56-66 2,78 0,20 8,0 5,50 3,76 40,79 91,1 17,8 | 3,40 | 6,15 | 7,12 | 2,95 | 12,8 10,50
Ay 75-85 1,96 0,09 12,5 | 6,10 2,44 42,73 94,6 — — | 647 |6,73 | 2,37 | 11,2 10,50
AB 94-104 1,01 0,03 19,3 | 6,54 2,63 43,68 94,8 11,9 | 2,20 | 6,23 | 6,21 | 2,24 | 10,3 10,80
B, 138-148 — — — 6,15 2,44 42,75 94,6 9,3 1240 | 510|584 | 207 | —
B, 168-178 — — — 5,80 2,63 41,54 92,7 9,5 | 2,60 | 487 | 5,62 | 2,11 —
B,C 196-206 — — — 5,90 2,63 41,70 92,5 — — 1420|517 | 1,68 | —
C 212-222 — — — 6,30 1,88 42,38 94,9 81 [ 190 | 3,66 | 475 | 1,25 | —

[Ipumeuanue: [Ipouepk (-) - HET JAHHBIX



['pyHTOBBIE BOABI MPUYPOUCHBI K MIOPOJAM aJUTFOBUAIBHBIX OTJIOKEHUH, BEPXOBOJKA, HA
PEXUM KOTOPOH BIMSIOT aTMOC(hEpHBIE OCAJIKU U YCIOBUS 3aTOIJICHHS TABOJJOYHBIMH BOJAMH, -
K Top¢siHOM 3anexu. Ha TaHHOM y4acTke MOITHOCTh TOP(SIHBIX IOYB COCTAaBJISAET B OCHOBHOM
1,5-2,1 m. Topd, cnararomuii npoduiib TOPPAHBIX MOYB, XapaKTEPUIYETCS BEICOKOW CTEIICHBIO
pazioxenus (65-70%), mpencraBiIeH APEBECHBIMH U 3JIAKOBO-OCOKOBBIMH BuJamu (Tadu. 20).
Haunmnas ¢ rayOuHBI 55 cM, NPUCYTCTBYET MEIKWM pakymeyHuk, pH comeBoit - 5,4-6,5,
00eCIeYeHHOCTh MOJABMXHBIME (popMamu ¢ochopa M Kalus XapakTepU3yeTCs Kak CpeaHss

(Tabm. 21).

Taonuma 20
BoaHo-dusnueckue cpoiicTBa TOp(AHHBIX N04B NOiiMBI p. UyJIbIM
Cremnenb VnenbHas O0beMHas O6mas
I'nyOuHa, cM | pa3jioXeHus, Macca Macca MOPO3HOCTh, | Bua topda
% r/em’ %
0-10 60 1,77 0,43 75 TIPEeBECHBIH
10--20 60 1,77 0,34 81
20-30 60 1,77 0,28 85 OCOKOBO™
JIPEBECHBIN
30-40 60 1,63 0,33 80 SAKOBO~
OCOKOBBIH
40-50 65 1,63 0,28 83
50-60 65 1,63 0,30 82
60-70 65 1,63 0,37 77
70-80 65 1,63 0,31 81
80-90 65 1,63 0,29 82
90-100 70 1,63 0,27 83
Taonuma 21

ArpoxuMmuyecKue cBoiicTBa MO4YB NOMMBI p. YyJabiM

Tunponur IlonBuxHbIE, Bainosoe conepxanue B % Ha
CreneHp M
nyeckas mr/100r cyxoit Topd
HaceIlEe | 301bH
[my6n pH KHCIIOTHOC
Ha, CM | COJEBOH | Tb, MT-3KB HHOCTH OCTE, K2
’ ’ OCHOBaH % P,Os | K,O | P,Os Fe,0; | CaO
Ha 100r o e
usmu, %
Topda
0-10 7,0 1,4 87 33,2 4,1 11,0 | 1,05 | 0,01 3,23 9,90
10-20 7,2 0,7 96 334 2,0 10,0 - - - -
20-30 7,4 1,4 87 354 2,7 9,0 0,68 | 0,01 1,97 7,20
30-40 6,8 1,4 87 27,6 10,2 | 10,0 - - - -
40-50 7,0 2,1 82 20,3 - 52 0,26 - 1,45 5,80
50-60 7,0 2,1 82 20,5 16,1 2,0 - - - -
60-70 6,4 1,4 87 19,6 5,6 2,5 0,30 | 0,01 1,57 12,30
70-80 6,8 1,4 87 28,5 6,4 4,5 - - - -
80-90 7,0 2,1 82 28,5 5,6 4,5 0,30 | 0,01 0,96 9,80
90-100 7,0 1,4 87 27,6 6,1 5,0 0,25 | 0,01 1,20 11,70

"BEPXHUM JIYT™" 3BIPSIHCKOTO  palioHa, Iuiomaabo 472 ra, pacroioKeHHbIN Ha
HU3KOW TMOMME, OCYIIAeTCsl OTKPBITBIMH  KaHalaMH H 3aKpPBITHIM JPEHAXKEM.
['eomopdonornueckuif  THUM MOWMBI - CETMEHTHO-TPUBUCTBIN, 3-Ui THI YpOBEHHOTO PEXKMA,
MOYBHI - JIEPHOBO-TJIeeBaThie U Top(dsHble (cM.Tabi.15). B reomopdoaornueckoM OTHOIIEHUH
JNAHHBIH OOBEKT MPHYpPOUEH K JieBoOepekHo moiime p.Kum (mputok p.Uyneima). Pemwsed
TUNHWYEH JUII TOWMEHHBIX MaccuBoB 3amanHoi Cubupu - OH TPEACTaBICH XOPOILIO
BBIDOKCHHBIMA ~ OCHOBHBIMH  JJICMCHTAMH: IIOHMIKEHHOW IIPUTEPPAcHON, BBIPAaBHEHHOU
LEHTPAJIbHOW, IPUPYCIOBOM 4YacTAMU. B Ireosorn4eckoM OTHOLIEHUU TEPPUTOPHUS Y4acTKa



NPUHAMISKAT K O3€pPHO-aJUTIOBUAIBHON pPaBHUHE C TNPEUMYIIECTBEHHBIM NpeoliagaHueM
QUIIOBUAJIBHBIX W O3€PHO-AJUIIOBUAIBHBIX  OTVIOKEHUU. (COBpEMEHHbIE  AJTIOBUAJIbHBIC
OTJIOKEHHUSI TPEICTABICHBl CYIJIMHKAMU M TIIMHAMH C IPOCIOSMHU TOp(da M WIOBATHIX Cyrecei
MOIIHOCTBIO 10 8 M. Hmxke (mo 25 M) 3asieraer Toila pa3HO3EPHUCTHIX NECKOB C JMH3aMU
IPaBUIHO-TAJIEYHUKOBBIX OTJIOXKEHUH. B mpureppacHoil 4acTu ¢ MOBEPXHOCTH 3ajieraetr Topd
MotrHocThio 0,8-3,0 M.

Ha ydacTke oTMeueHBI iBa THIAa BOJ: BEPXOBOJKA, KOTOpas MpUypouyeHa K Topdam u
MOKPOBHBIM CYIJIMHKAM, M TPYHTOBBIC BOJbI, MPUYPOUYCHHbIE K IMECYaHbIM OOpa30BaHUSIM.
['myOuna 3aieranusi BepxoBoAku konebmercs ot 0,6 mo 1,2 M. Ee pexum 3aBUCUT OT
aTMoc(epHBIX 0CaJIKOB M MaBOJIOYHBIX BOJI, PEKUM IPYHTOBBIX BOJ CBsi3aH ¢ pexumom p.Kuu.
Ammuintyna kosnebanust YI'B nocrturaer 4 M. YpoBeHb NOJ3EMHBIX BOJ YCTaHABJIMBACTCS Ha
rnyoune 2,8-4,2 M. B cuity Toro, 4To B JaHHOM pailOHE OTCYTCTBYIOT BBIJIEPIKaHHBIC BOJOYITOPHI
MEXly BOJIOHOCHBIMHM F'OPU30HTaMH, BOJIbl YETBEPTUUHBIX U BEPXHENAIECOI€HOBBIX OTJIOXKEHUMN
MPEACTABISIIOT €AUHYI0 THAPOJAMHAMHYECKYIO 30HY. B03MOXHO neperekaHue HamOpHBIX BOJ
BEPXHEIAJIEOr€HOBbIX OTJIOXKEHUH B  BOJOHOCHBIM T'OPU30HT AJTIOBUAIBHBIX OTJIOKEHUI
MONMBI.

[IpenBapuTenbHOE OCYIIEHHE JAHHOTO y4acTKa ObLIO MPOBEIEHO OTKPBHITHIMU KaHalTaMU
B 1970 r. VYwyactok ocyuieHus: oOBanoBaH Jam00#, KOTOpasi MPeIOXPaHsIeT ero OT 3aTOIICHUS
MaBOJOYHBIMU BojaMu. B 1976 1. OBUI MOCTPOEH 3aKpBITBIA TOHYAPHBIA JIpeHax. Takum
o0Opa3om, oOmas MPOJIOJKUTENIBHOCTh  OCyLlIeHUsT cocrtaBiger 12 ner. IlapamnensHo
IpoBOIWINCEH HaOmromeHus 3a pexumamu topdsasix mnoys Ha ECTECTBEHHOM BOJIOTE
"KAPAKOJIb" (OBBEKT-AHAJIOI'), pacnonoxxenHom B moiime p.Kum. bonmotHbiii maccus
"Kapakoup" copMupoBajcs B pe3ysbTare 3apacrtaHus JpeBHero pycia p.Kuu.

Topdsinbie MOUBHI c10KEHBI TOPGHOM OCOKOBOH U ApPeBECHO-OCOKOBOU (opmaruit. s
KOpPHEOOUTaeMOW 30HBI  OCYHIAaeMbIX TOP(SHBIX TMOYB XapaKTepHa 3aJCPHOBAHHOCTH MU
OCTPYKTYPEHHOCT. Ormedaercs pasznuuue H B  (DU3HKO-XMMHUYECKUX CBOHCTBAX:
MEJIMOPATUBHOE BO3/CHCTBHE YIUIOTHWIO TOpQ, OJHOBPEMEHHO AaKTHUBU3MPOBAICSA IPOLIECC
MUHEPATU3alUNd U TIPOU3O0ILIO0 HAKOIUIEHHE B IMOBEPXHOCTHOM CJIO€ COSAMHEHHMH Kalus U
dochopa (tadn. 22, 23). Takum 00pa3oM, MOXXHO KOHCTAaTHUPOBaTh Hayajao Mpolecca
"o3emnenus" TopdsHoit Maccel [ TomameBckuii, 1957; Okpymiko, 1966; bam6anos, 1983].

Taonuma 22
Boano-¢pusuyeckue cBoiicTBa TOPpPsIHBIX MOYB NOiiMBbI p. YyabiMa
I'myOuna, Crenens Yaenbnas | O6bemuast [opo3HOCTH, Monsas 301BHOCTB,
PA3IIOKICHUS BJIarOEMKOCTb,
™ Topda, % Macca r/em” % % %
O6wexT "Bepxuuit ayr"
0-20 55 1,76 0,33 81 246 39,8
20-40 50 1,72 0,41 76 186 35,6
40-60 50 1,70 0,33 80 244 35,8
60-80 50 1,68 0,72 84 310 35,6
80-100 50 1,69 0,32 81 253 34,9
O6mwexT "Kapaxons"
0-20 50 1,63 0,19 89 468 22,5
20-40 45 1,65 0,22 87 394 14,1
40-60 40 1,67 0,23 86 374 16,1
60-80 40 1,69 0,19 89 467 14,7
80-100 40 1,66 0,20 68 439 18,0




Taonuma 23

OcHoOBHBIE (pU3HKO-XMMUYECKHE CBOICTBA TOPQAHBIX NOYB NOKMBI p. YUynbiMa

o [TornounienHsie
BanoBoe coaepikanue OKUCIIOB, Y%Ha CyXYIO ) pH
[ny6una HaBecKy KaTHUOHBI, MT BomHO
cios, M 9kB/100 T MOYBBI
P,0s H,0 Ca0 Fe,0; Ca** Mg+ | BRIPUR
O6wexT "Bepxumii ayr"

0-20 0,42 0,21 3,74 4,65 88,0 8,9 6,8
20-40 0,36 0,20 3,34 3,0 81,0 6,0 6,6
40-60 0,29 0,12 3,20 1,93 82,0 15,8 6,2
60-80 0,10 0,11 2,98 1,91 65,0 13,8 6,4

80-100 0,11 0,10 3,11 1,66 70,0 15,7 6,3
Oo6mwext "Kapaxomns"

0-20 0,34 0,09 5,67 5,33 122,0 11,5 7,3
20-40 0,29 0,06 6,32 2,96 116,0 7.9 7,1
40-60 0,29 0,04 5,87 2,17 122,0 15,6 7,2
60-80 0,16 0,06 5,58 2,02 110,0 15,6 7,0

80-100 0,15 0,04 6,05 2,12 100,0 9,9 7,2
JlepHOBO-TJIeEBaTBIE  ITOYBBI IIPUTEPPACHON gyactu noumel p.Kum wumeror

TSOKEJIOCYTJIMHUCTBIN COCTaB B BEpXHEH 4acTHU MPO(UiIs, CMEHSIOIIUINCS Ha JETKOTIIMHUCTBIN €
riyounsl 30-50 cM. MUKpOOCTPYKTYPEHHOCTh IOYB HempoyHas. DakTop IUCHEPCHOCTH IO
H.A.KaunHckomy B BepxXHHX ropusoHtax cocrasiseT 40,8-71,2%, B HUKHUX TOPU30HTaX OH
Bo3pacraet 10 40,3-90,5%. Ob6beMHas Macca B METPOBOM CJIO€ TTOYBBI H3MEHSETCS B TIpeIenax
0,8-1,2 r Ha KyOM4YecKHii CM, TNIOTHOCTh - 2,25-2,52 T Ha KyOu4ecKkuil cM, oOIIasi TOPO3HOCTb,
paBHas 49,4-77,3%, ouenuBaercs no H.A.Kaunmnckomy kak omimuHas.  Koaddummenr
¢wibTpaun  coctaBiger ¢ mnoBepxHocTH 3,08-5,40 m/cyT, B alIIOBUAIBHOM TOPU3OHTE -
0,14-0,20 m/cyt. MomHocTh rymycoBoro ropusonra - 110 cM, cogepxanue rymyca - 1,3-6,2%.
[TouBbl xapakTepu3yrOTCs KUCIOW peakiueld mouseHHoro pactsopa (pH = 4,6-5,0), Beicokoi
TUAPOJIUTUYECKON KHUCIOTHOCTBIO (2,6-12,2 Mr-skB) M BBICOKOH CTENEHBIO HACBHIIIEHHOCTU
ocHOBaHUAMU OT 74 1o 92%. OGecrnedeHHOCTh MOJBMXXKHBIMU (opmamu ¢dochopa U Kamus
OLICHMBAETCS KaK HU3Kas U CPEIHSS.

OBBEKT OCYHIEHMSA "BEPXHUE JIVI'A" lllerapckoro paiioHa, pacroiaoXeHHbINH Ha
HU3KOMW MoiMe, XapaKTepusyeTcs |-bIM TUIIOM YPOBEHHOI'O peXHUMa U CErMEHTHO-TPUBUCTBIM
TUTIOM TONMBI (cM. Ta0xa.15). Ob6mas tiomane ocymenus 272 ra. B 1974-1976 rr. Obuin
BBITNIOJIHEHBI KYJIbTYPTEXHUUECKHE U CTPOUTEIbHO-MOHTaKHBIE paboThl, B 1977 r. 00bEKT ObLI
CaH B AKCILITyaTaIHIo.

Jlutonoruueckuil paspe3 MOWMBI MMEET CIENYIOIIee CTPOEHHE: C IMOBEPXHOCTU 3aJIeraer
cioif Toppa MomHOcThIO 0,6-4,0 M,  KOTOpPBIA TOACTUIAETCS TSKEIBIMU CYIJIIMHKAMU
MOIIHOCTEIO 3-12 M, HIDKE 3aJieracT CJIOM 00BOJHEHHBIX IEIIECBATHIX ECKOB MOITHOCTEIO 10 M.

MHOrOBepIIMHHOE, YCI0KHEHHOE JI0KIEBBIMHU MABOJIKaMH, IOJIOBOJbE HAOIIONAETCA C
ampestst o aBryct (110-120 gneit). [IpomomkuTenbHOCTh JIETHE-OCEHHEH MEXKEHH COCTaBIISET
3-4 mecsiia. MuHHUManbHBIE YPOBHU BOJBI P.OOM HAONIIOJAIOTCS TOJIBKO B MEPBON MOJOBHHE
okTsa0psi. Camoe HH3KOE TOJIOBOALE OoTMeudanoch B 1980r., MakcUMalbHBIA YPOBEHBH BOJBI
MPEBBICHII MPEINIaBOIOYHbINA YpoBeHb HA 5 M (B 1979 u 1978 rr. cooTBeTCTBEHHO Ha 7 U 6 M),
OJIHAKO U B 3TOT roJl HabJ0IaICs BBIXOJ BOJABI Ha MOWMY, a MPOJOJDKUTENBHOCTh MOJNOpa B
OCYIIUTENAX NocTUria 39 nHeil. I'pyHTOBBIE BOABI MPUYPOYEHBI K MECKAM U MMEIOT TECHYIO
CBA3b C pycioBbIMH BoaamMu p.OOu. VYpoBeHb BEpPXOBOAKU pacrlojokeH B Tophax u
u3Mensercs B npenenax 0-2 M. Ha pexum BepxoBOIKM B IEpPUOJ BEreTallMd KpoOMe
NaBOJOYHBIX BOJ OKa3bIBAIOT BIUSHUE U aTMOC(EPHBIE OCAIKH.

[TouBeHHBIN MOKPOB MPEICTABICH CHJIBHO 3aWJICHHBIMH TOp(AHBIMU MouBaMHu. Topd,
MOIIIHOCTh KOTOpOoro gocturaeTr 1,5-2,0 M, OTHOCHUTCS K 3JIaKOBO-OCOKOBOM dopmarmu. J{is



JAHHBIX MOYB XapaKTepHbI BHICOKHME 3HadeHHs oObeMHoro Beca (B cimoe 0-20 cm - 0,60 r Ha
kyomueckud cm) (tabn. 24).  Koadbdumuent ¢uibrpanuu, ONpeAaeNeHHBIH  METOIO0M
BOCCTAaHOBJICHHS BOJIBI B CBaXuHe, cocraBiser 2,3-5,1 m/cyr. Ilo arpoxuMuyeckum
nokazarensiM Topd crnabokucieli, 3amneHHbil (51-80%), cpemHeoOecnedeH MOABUKHBIMU
dbopmamu docdopa u Kamus.

Tabnuma 24
BonHo-¢pusnueckue cpoiicTBa TOpQsHBIX NOYB NOMMBbI p. O0uU.
CreneHp Vaenbnas | O6bemHast | Qomas
I'myOuna, Bung
oM pas3I0XKEeHUA, Mmacca Macca opo3- Top(ba
% /oM HOCTB,%
0-10 70 2,27 0,61 73 | 3naoso
OCOKOBBIH
10-20 70 2,39 0,60 74 -
20-30 70 2,42 0,59 76 -
30-40 70 2,34 0,48 . 79 -
40-50 70 2,25 0,45 80 -“-
50-60 70 2,75 0,57 75 -
60-70 70 2,09 0,45 78 -
70-60 70 2,03 0,37 82 -
80-90 70 2,26 0,43 81 -
90-100 70 2,37 0,48 80 -“-

BoaHb#i peXxuM mMOYB

BoaHblii pesKMM IMO0YB BBICOKOH MOMMBI B €CTECTBEHHBIX ycJ0OBHsAX. MccnenoBanus
OJIHOTO peXHMa MPOBOJAWINCH Ha JIEPHOBBIX U JEPHOBO-TJIEEBATHIX TMOuYBaxX MOWMBI p.Tomu
B TeueHue 1971-1976 rr., koTopsle O 0OECIIEYEHHOCTH OCAJIKOB 3a BETETAI[MOHHBIN MEepHoJl
XapaKTEepU3YIOTCs KaK CpeiHNE U BIaxkHbIe (Tadi. 25). OnHako pacnpeeneHue 0calkoB 1 Teruia
M0 OTIENbHBIM MecsAllaM ObUIO KpailHe HepaBHOMEpHBIM. [Ipomep3aHue/oTTauBaHuE
OTPENETSUTUCh  Mep3ioToMepaMu  [laHuiauHAa W py4YHBIM OypeHHeM,  BJIKHOCTh IIOYB -
TEPMOCTAaTHOBECOBBIM MeTofoM. OTOop 00pa3lioB Ha BIaXHOCTh mpoBogwics B 4-6
MOBTOPHOCTAX €XeIEeKaJaHO (Ha O0OBEKTE OPOIICHUS - KaXKAYI0 TEHTaay, a TakXe J0 U Tocie
nonuBa) mo 10-canTumeTpoBbIM ciosM a0 riybunsl 1,0-1,6 M. JIng HaOmromenuit  3a
konebanusiMu YI'B Ha OMNBITHBIX ydacTKax 0OOpYAOBAIHMCH HAOJIOATEIbHBIE CKBAKUHBI, T]IE
pa3 B TpU JHS AENaIUCh 3aMEpPHI.

PaccmoTpuMm muHaMuKy BIaXXHOCTH 3a JBa HanbOoJiee KOHTPACTHBIX TOJa UCCIEAYEMOTO
nepuojna - 1971 u 1972. Koadpdunment ysnaxuenus no H.H.MBanosy (1948) cooTBeTcTBEHHO
pasen 0,7 u 1,2 (cm. Tabma. 25). BoaHblll peXuM IEPHOBBIX MOYB B OOJBIIEH Mepe MOABEPIKEH
W3MEHEHHUSM [0 CPaBHEHHWIO C JaHHBIM PEXKHUMOM JIEPHOBO-TJIEEBATHIX MOYB (puc. 4). IT10
OTIpENIeISIeTCST YPOBHEM 3ajieTaHusi TPYHTOBBIX Box (Tabn. 26) W 0COOEHHOCTSIMU
JUTOJIOTUYECKOTO  CTPOEHHUSI BBICOKOW TMOWMBI: IBYWICHHBIM TpoduiIeM TOYB TO
TPaHyJIOMETPUUECKOMY COCTaBy U Oosiee OJIM3KUM K TTOBEPXHOCTH 3aJ€TaHUEM I€CYAHOTO CIIOS
[MuumeBa, Tan3pibaeB, 1976]. BaxxHO OTMETHTH Takke, YTO B BEpXHEW YacCTH MPOPUIS
TSDKEJIBIX TT0YB BBICOKOH MOWMBI HMEIOTCS MPOCIONKH CYIeCYaHO-IIECYaHOr0 COCTaBa, a MHOTAa
U TOHKHE IMPEpBIBUCTBIE CJIOM  rajbku  pasmepoMm 1-3 cm.  IlomoOHoe cnoxeHue
0JIAarONPHUATCTBYET OTTOKY HHPUIBTPYIOIIUXCS BOJI.



Tadonuma 25

MeteopoJiorudeckue ycaoBus B roasl uccjaegosanuii, IMC Tomck

Merteoposioruyeckue T'o Mecsipt
XapaKTEPUCTUKHU A \" VI VII VIII IX V-IX
ToMck aTMOC(epHbIe OcCanKu 1971 70.6 46.4 40,3 85 319 | 2742
MM /% oOecrie4yeHHOCTH 16,5 58,8 79,9 412 | 659 58,8
1972 46.1 1249 | 86,3 | 61,5 38 356.8
41,2 6,0 16,5 | 51,8 | 58,8 19
1973 61.8 76.1 1483 | 14,2 | 13,1 | 313,5
20,1 20,1 2,5 97 97 21,7
1974 80,3 82,2 254 | 89,8 | 97,7 | 3754
9,5 13,0 97 84,1 2,5 6
1975 90 38.9 56.3 54 50,5 | 269.7
2,5 73,9 553 | 62,3 | 34,1 | 482
1976 28.4 75,6 | 100,2 | 32,5 | 68.9 | 306.3
86,5 32,0 17 88 12 42
Temneparypa Bosayxa, °C /% 1971 8.9 15,2 17 15.5 10 133
O0ecrnie4yeHHOCTH 51,8 58,8 79,9 48,2 | 37,7 ’
1 15 16,1 138 | 5.7
1972 90,2 62,3 94 87 94 11,5
7.9 16,2 17,7 | 16,7 | 104
O3 1 264 | 212 | 764 | 13 | 306 | 38
9 14,3 18 156 | 8.5
1974 48,2 73,9 69,4 | 41,2 | 659 13,1
6.8 13,9 19,5 | 146 | 9.8
1975 94,0 83,5 412 | 73,9 | 44,7 12,9
1976 9.1 18,5 17,7 | 148 | 93 13,9
50,0 1,6 71 35 42 31,8
KoadduimeHT yBiaxHeHus 1971 1.0 0,5 0,5 1,4 0,6 0,8
1972 0,6 1,7 1,6 1,3 0,9 1,2
1973 0,8 0,8 0,9 0,2 0,2 0,6
1974 1,3 1,3 0,3 1,6 0,3 0,9
1975 1,5 0,4 0,5 0,8 1,3 0,9
Cymma TeM“fgf‘Typ Oombme | g7y 135 394 | 511 | 449 | 234 | 1723
1972 122 421 484 358 58 1446
1973 128 464 547 517 | 265 1923
1974 199 280 556 485 155 1778
1975 116 371 605 431 180 1705
1976 15 554 548 459 | 242 1818




Taonuuma 26

YpoBeHb rpyHTOBBIX BOJ B noiiMe p.Tomu 3a BereranmoHHble NEPUOABI, M

JlepHOBbIC MOUBH! JlepHOBO-TIMHUCTBIE
Ton Mecsm MTOYBBI
Jlexama
I 11 11l 1 | o | m
1971 | uronb 4,62 4,35 4,73 He msmepsutics
HIOJIb 5,32 5,59 5,76 He usmepsuuce
aBrycT 5,98 6,33 6,34 He mwmepsmmcs
CEHTAOPb 6,44 6,49 6,63 He usmepsuuce
1972 | wroHb - 4,75 5,46 - 1,75 1,39
HIOJIb 5,70 5,69 5,50 1,37 1,49 1,68
aBTyCT 5,86 6,11 6,17 1,79 1,96 1,86
CEHTAOPb 6,09 6,06 6,07 2,20 2,27 2,28
1973 | maii - 3,96 4,14 - 3,60 3,44
HIOHb 3,39 4,25 4,81 - 2,37 1,83
HIOJIb 5,36 5,69 5,95 2,83 3,35 3,49
aBTyCT 6,19 6,19 6,41 3,53 4,00 | 4,02
CEHTS0Pb 6,59 6,74 6,88 4,08 - -
1974 | maii 4,77 4,90 5,04 4,44 4,51 4,59
HIOHB 5,21 5,65 5,94 4,17 1,46 2,02
HIOJTh 6,19 6,55 6,71 2,86 3,25 3,62
aBrycT 6,84 6,93 7,00 4,08 420 | 4,28
CEHTAOPb 7,05 6,96 6,82 4,39 4,67 4,95
1975 | maii - 4,25 3,40 - 2,76 3,69
HIOHb 3,09 4,11 4,81 - 3,97 3,67
HIOJIb 5,33 5,69 5,92 3,79 3,89 4,10
aBrycT - 6,63 6,72 4,30 4,50 4,76
CEeHTSIOPb 6,89 7,00 - 4,95 - -
1976 | maii 5,64 5,62 5,83 - - -
HWIOHB 5,90 6,03 - - 5,56 -
HIOJTb 6,55 6,87 - - 5,65 -
aBrycT - 7,14 - 5,76 5,65 -
CeHTSI0pb 7,13 - - 5,58 - -

IIpumeuanue. IIpouepk (-) - HET JaHHBIX.
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B TskenbIx  IepHOBO-TJIeeBAaThIX MouBax ¢ Omm3kuMm YI'B mpocnoiiku cymecuaHo-
MECYaHOT0 COCTaBa CIIOCOOCTBYIOT OOJIbLIEMY KANWUIIPHOMY MOABEMY BJaru U3 rPyHTOBBIX
BoJ. Pe3ynbraToM siBisieTcst 6osiee cTaOUIIBHBIN PEKUM BIAXKHOCTH, OMU3KUN K KaHJUIIPHOMY
HACBIIICHHIO (CM. puc. 4).

Bo BpeMeHHOH OTpe30K HCCIeJOBAaHWUN BOIUIM TOJbl  OJMHAKOBOH OOECIIEYEHHOCTH
OCaJKOB B II€JIOM 3a Mai-ceHTs0ph. OIHAKO CyIIECTBEHHOE 3HAUYE€HHE Ha PEXHUM BIAXKHOCTH
NOMMEHHBIX TIOYB  OKAa3blBAET XapaKTEp pacHpeleleHHUsl OCaJKOB Ha IPOTSHKEHUU BCETO
MeproJia BEreTalu CeIbCKOX035IMCTBEHHBIX KYJIbTYp. Tak, pacnpeneineHue ocaakoB B 1972 r.
OTIPEICINIIO TPABUTALMOHHBIN CTOK B 5 cpokoB HaOmroaeHuid u3 11. CTok 3a BereTarmoHHBII
nepuon 1972 r. cocraBuin 56 MM, a B 1974 r. cToka He OBLIO, HO B ICPHOBBIX MMOYBAX B IAHHOM
roJy oT™Mevaicsi Ae(pUIUT BIaKHOCTH, YTO OOBSACHSCTCS XapaKTEPOM pPAaCIpEeIICHUs] 0CAIKOB
Ha IPOTSHKEHUH BCETO NEPHO/1a BEreTaluu.

Cnenyer OTMETUTh TaKKE€ OTCYTCTBHE YETKOM 3aBHCHUMOCTH BIJIQXKHOCTU II0YB OT
BEJIMYMHBI BBINAJAIOIMINUX aTMOCHEPHBIX OCAAKOB. [I[pUMEHUTENBHO K JIEPHOBO-TIIEEBATHIM
[OYBaM 3TO O0ObsCHseTca Onu3kuM 3aneranueM YI'B. B nepHOBBIX mouBax Ha CTBIKE JBYX
CJIOEB PAa3HOTO IPAHYIOMETPUUYECKOTO COCTaBa (TSKEIbIM IPYHT MOACTHIAETCS OoJiee JIETKUM)
IPOUCXOJUT CKOIJIEHHE Biard. IIpu ouepeHOM NMOCTYIIEHUU OCAJKOB CJIOW JIETKOJOCTYITHOM
KalWUISIPHOM MOANEpPTO-MOABIKHOM Biaru pacrpoctpaHsercss BHH3. [lomoOHbBIT  pexum
BJIQXKHOCTH 1M04B paHee otmedan A.D.JleGeaes (1936).

B uccnenyembix mouBax MpOMCXOJIUT MOMOJHEHUE 3allacoB BJIard B OCEHHUWU TMEPHOL
npu BBIIIAJICHUN aTMOC(EPHBIX OCAaJKOB U B pe3ylbTaTe IMOATATUBAHUS BJAard K
mpoMep3arolieMy CJIO0K, YTO OTMeYaeTcss BO  Bce  Toibl  uccienoBaHuit (1abdmn.27).
JILA.PasymoBoii (1950) BbaeneHsl Tpu THIIa W3MEHEHHUs  Bjaro3amacoB B Ipoliecce
MIpoMep3aHusl MOYBbl 3UMOW. PaccmaTpuBaeMble IOYBBI OTHOCATCSA K THUILY MOYB C CHJIbHBIM
BJIarOHAKOIJIEHUEM.

Tab6numa 27

HN3meHeHue 3anacOB BJIATH 32 IEPHOJ OKTSAOPb-anpeib B A¢PHOBOI (YUCAMTE/Ib) U IEPHOBO-
rjieeBaToii (3HaMeHaTe/b) MOYBaX

H3menenne
Bmarozamacel  Bimaroszamacel  3aI1acoB Biaru
Croit OCEHBIO BECHOI Ha OCEHHE-
MOYBBI, T'oxwr 3UMHHUMN
- MM % ot MM % ot crl:eerpoﬂTc;iffp?ﬂ
II1B III1B MM ’
0-30 1972-73 116 96 174 145 +58
131 130 126 -5
0-50 176 91 243 | 138 +67
192 113 198 116 +6
50-100 R 2 | 169 | 93 -38
158 89 155 87 -3
0-30 1974-75 75 62 133 111 +58
107 104 111 108 -6
0-50 120 62 204 | 105 +84
177 104 184 108 +7
50-100 74 | 41 | 129 | 71 +55
149 84 174 98 +25
0-30 1975-76 82 68 128 106 +46
76 74 123 119 +47
0-50 16 | 60 | 188 [ 97 +12
126 74 196 115 +70
50-100 125 68 115 63 -10
147 82 195 109 +48




HccnenoBanusi, MpOBEACHHBIE B 30HE JOCTATOYHOIO M M30BITOUYHOTO YBIAXKHEHUS
[BacwibeB, 1948; Hsanos, 1950; n3oH, 1951], moka3aiu HECIOCOOHOCTh MEP3JI0M ITOYBHI,
XOpOILO YBJIA)KHEHHOM € OCEHH, MOIJIOIATh Tallble BOJAbI, KOTOpBIE IPU 3TOM COPACHIBAIOTCS
IIPEUMYIIIECTBEHHO IIOBEPXHOCTHBIM CTOKOM. B HccinenyempIx 1ouBax NMOBEPXHOCTHBIM CTOK
IPAKTUYECKH OTCyTcTBYeT. Tombko BecHOM 1972 r., Korma CHeEr Tasul O4€Hb OBICTPO
BCJIEJICTBME BHE3AIHOTO HACTyIUICHMs Temia (24 ampens cpasy ke IPOU3O0IIEeN IEepexon
temriepatypbl uepe3 10 rpagycoB C B CTOPOHY TOBBILICHUS), B IOHWKEHUSAX MOUMBI
HaOJII01aJICsl HEPOAOJDKUTENbHBIN 3acToi Bozbl. OfHAKO BCe JaHHbBIE 110 BOJONPOHUIIAEMOCTH
IPUBOJATCS aBTOPAMHM Il MEP3JIBIX BOJOPA3/AEIbHBIX [104B, 3HAUYUTEIbHO OTIMYAIOLIUXCS I10
CBOMM CTPYKTYPHBIM CBOMCTBaM OT IIOYB IIOMM, KOTOPBIE XapaKTEPHU3YIOTCS KPYIHOIOPUCTOU
CTPYKTypoil. B KpymHbIX Iopax BoJa HE 3aCThIBa€T B BHUJE MOHOJIMTHOM Macchl. OHa nMeer
BUJ CIIPECCOBAHHOI'O MOATAsBIIErO CHera. JlaHHbIe MOpbl OJAronpUsATCTBYIOT IPOHUKHOBEHUIO
TaJbIX BOJ. YCTAHOBJIEHO Takxke [Pununmnosa, 1955], 4To B CTPYKTYpHBIX MOYBaX B MEPUOJ]
CHEroTasHUs CTENEHb MX MPOMEP3aHHs OT CHJIBHON OBICTPO MEPEXOJUT B COCTOSIHUE CIIaboM
MEp3JIOThI, YTO TaK)Ke OOECIeYMBAET IMPOCAUYMBAHUE TAIBIX BOJ. BbICKa3aHHbIE MHEHUS
COBEpILEHHO CIpaBeIIMBbl B OTHOLIEHMM HccienyeMmbix noyB. Ilpu Oypenun B u3iome
CTPYKTYpPHBIX OTAEIBHOCTEH TaKH€ KpYIHBIE IOPbl XOpPOIIO BHUIHBL, a MpU MEpPExoje
temneparypbsl uepe3 0 rpagycoB C Oyp M0OBOJBHO JIETKO Bpe3aercss B Mep3iblidi cioid. Ho
KPHUCTAJLIBI JIb/Ia B U3JIOME YK€ 00OHApYKUBAIOTCS ¢ TpyaoM. [IpoBeeHHOE SKCIIEpUMEHTaIBHOE
omnpenenenue kodpduuueHnta QuIbTpaMM B MeEp3JbIX IMOMMEHHBIX II0YBaX I10Ka3ajo
CJIEAYIOIINE PEe3yIbTaThl: B AepHOBO-TiIeeBaThIX - 0,006 mM/cyT, B TopdsubIX - 0,02 M/cyT. BoIme
TaK)K€ OTMEYAJIOCh, YTO UCCIIEyEMbIE IIOUBBI YaCTO NIEPE] CHErOTAasHUEM HMEIOT BJIAXKHOCTh Ha
ypoBHe 0,7 IIB. DT0 cBHIETENbCTBYET O HAIUYMKM CBOOOJIHOIN MOPO3HOCTH a’pallvu, KOTopas
MOJET CIIOCOOCTBOBaTh (MIBTPALUHU TalblXx BoJ. DakTop (QUIBTpALMM TajbIX BOJA uepes
Mep3iyto oy orMedeH 1 H.A.Mocuenko (1984).

JlnHaMHuKa 3amacoB BJaru M Je@UIUT BJIAKHOCTH. [luHamuKa 3amacoB Biaru
paccMOTpeHa HaMU B pa3Hble IO METEOPOJIOTMYECKUM YCIOBUSIM rofbl (puc.5). W B cpeanmii,
Y BO BJIQXKHBIN T'OJIbI 3aI1aChl BJIaTM B METPOBOM CJI0€ B OCHOBHOM He mnpesbimaroT III1B kak B
JIEPHOBOM, Tak U B JIEPHOBO-IJIEEBATOM MOYBAaX, YTO OOBACHSAETCS BBICOKUM KO3(PHUIUEHTOM
GuIbTpauu JaHHBIX M0YB. OJHAKO OTMETUM, YTO B OJJMHAKOBBIE MO 00ECIEYEHHOCTH OCAJIKOB
(B cymme 3a Maii-ceHTS0pb) BEreTalMOHHbBIE MEPUOJbl JAMHAMUKA BJIAXKHOCTH HCCIIETYyEMbIX
IIOYB CYILECTBEHHO PA3IN4aeTCs B 3aBUCUMOCTH OT PaclpeiesieHus] 0CaJKOB KaKIOro MecsLa.
OKCcTpeMalbHble 3HAUEHHUsI 3aIlacoB BJIArH 3a TOJbl UCCIEI0BAaHUI HE3HAYUTENIBHO MPEBBIIAIOT
IpaHUIIBI ONTUMAIBHOM BiaroobecnedeHHocTy (puc. 6). M Tonbko BO BTOpOil MOJOBHHE J€Ta
3amachl BJIard CHIDKAIOTCS K TpaHMIE BIAXHOCTU 3aBsiaaHusd. Jlepuuur BiaXHOCTH B
OTJeNbHBbIE  JIeKaJbl JOCTUTaeT BbICOKMX 3HaueHud (tabn. 28). Hemocrtarounas
BJIAroo0ECIeYeHHOCTh OTMEYaeTcs U B JICpHOBO-TJIEEBAThIX I0YBAaX, HECMOTPS Ha
HOJNHUTHIBAHUE KOPHEOOUTAEMOT'O CJIOSI OT TPYHTOBBIX BOJI.



JeduuuT BIa’KHOCTH B ICPHOBON U ICPHOBO-TJIeeBATON MOYBAX

3a BereranuoHHbli nepuox 1971-1975 rr., m/ra

Taonuma 28

Jehunut BIaxHOCTH

FO[[LI CpeZ[HI/Ie 3HA4YCHUA MakcumanbHbIe 3HaUCHUS
HaOMOIeHNH Crion cm Cion cM
030 | 050 | 0-100 | 0-30 0-50 0-100
JlepHOBBIE 1TOYBbI
1971 212 | 513 | 975 360 570 1210
1972 naedumt He HabIIONANICS 80 20 400
1973 65/190 107/350 46/570 | 230/330 | 330/570 | 460/1100
1974 310 490 810 440 660 1370
1975 362 607 815 790 1120 1580
HepHOBO-FHeeBaTBIe IIOYBHI
1971 49 107 180 170 480 710
1972 He HaOJl. 15 He HaoJI. 190 320 340
1973 He HaOJI. HE HaOJL 91 80 120 440
198 365 621 510 760 1170
1974 110 210 510 220 380 1050
1975 334 490 696 680 1090 1180

34CyLJIUBBIC - aBFYCT-CeHTﬂ6pB - B 3BHAMCHATCJIC.

Ipumeuanue: B 1973 rony paccmaTpuBaroTCs OTAEIBHO BIaKHBIN MEPUOJ Mal-UI0Jb - B YUCIUTEINE, U
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PexuMm BIaXHOCTH HCCIENYyEMBIX MOYB Ha KaXKIblii MOMEHT BPEMEHHU OINpEAeseTCs
KOMIUIEKCOM METEOPOJIOTUYECKUX, JIUTOJIOr0-reoMop(hOIOTHYECKUX YCIOBUH U CBOWCTBaMU
noyB. Takum 0Opa3oM, BOJHBIN PeXXHUM JEPHOBO-TIIEEBATHIX U B OCOOCHHOCTH JICPHOBBIX TTOYB
B HE3aTAIUIMBAEMON B ITOJIOBOJbE MOMME B 3HAUMTEJILHOM MEPE 3aBUCUT OT NOTOAHBIX YCIOBUI
OTJIEIbHBIX MECALIEB BEreTalMOHHOro mnepuona. CorjgacHO HPOBENEHHBIM HCCIEJOBaHUIM
BJIaro00ECIIEYeHHOCTh [MOYB BBICOKOW MOWMBI B €CTECTBEHHOM COCTOSIHUM HEIOCTaTOYHA Kak
JUISL COXPAHEHUSI UX DKOJIOTHYECKOTO0 COCTOSIHUS, TaK U JUIsl IIOJIyUYEHUs TUIAHUPYEMBIX YpOXKaeB
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.

BoaHblil pe:KMM I0YB BBICOKOH INOHMBI B yCJA0BUAX opouieHus. [Ipu opomenun
MOJIMBHAsE HOPMa OIpPEAENSETCS U3 XapaKTEPUCTUKU BOJIHO-(PHU3UYECKHX CBOWCTB mouB - 0,3
[IIB. Ha ocHoBaHUM omnpeAeNeHHUs TIyOMHBI MPOHUKHOBEHHS KOPHEBOW CHCTEMBI Oblia
MPUHATAa MOIIHOCTH opomaeMoro cios 0-50 cMm u HopMma opormeHust - 500 kyOuueckux M /ra.
OpHako, y4YHTBHIBas HaJMUME ME3OMOHIDKEHHH B peibede OpoIIaeMoro y4acTka, KyJaa MOTYT
CTEKAaTbCsl OpPOCUTENbHBIE BOJbBI, a TaKK€ YBIQKHEHUE BEPXHETO IOJIYMETPOBOrO CIIOs
JIEPHOBBIX II0YB  BCJIEJICTBUE KANWULSIPHOTO MOJAMUTBHIBAHMS OT BJAru, HaxoJslIEiHcs B
MOJBEIIEHHOM COCTOSIHUM Ha CTBIKE CJIOEB PAa3HOrO IPaHyJOMETPUUECKOIO COCTaBa, O YeM
BBIIIIE YITIOMHUHAJIOCHh, HOpMa opomeHus Obuta onpeneneHa B 300 kyOudeckux M /ra. 3aMeTum,
YTO TMOCTEAYIOUINE HCCIeIOBaHUSl MOKAa3all MPaBUIBLHOCTh BbIOOpA MOJMBHON HOPMBI, UTO
OBLIIO MOATBEPKACHO JTUHAMUKON BOJHOIO peXUMa NMOMMEHHBIX MOYB M BEIMYMHOHN ypOKaes.
[Ipy mnpoBeneHUM OKCIEPUMEHTAa C OPOIIEHHWEM OIpPEeAETIINCh OCOOCHHOCTH JEpHOBO-
TJIeEBAThIX IOYB: pacyeT BOJHOrO OanaHca MO3BOJMII OICHWUTh ydacTHe TPYHTOBBIX BOJ B
BOJI000OECIICYCHHOCTH PAacTeHUH, JocTuraromee B otnaeiabHbie nepuoasl 10-40% ot obmiero
pacxoza Biard Ha ucnapenue. OTcrofa cieayeT,uTo B oAbl BHICOKOM 00€CIeUeHHOCTH OCa/IKOB
MOJIMBHAsT HOpMa Ha JCPHOBO-TJIEEBAThIX IOYBAaX HE JOJKHA mpeBbimath 150-200 M°/ra, 4To
B IIPOEKTE HE OBLIO YYTEHO.

Ha3nauenune opoiieHuss NpPOBOAMIOCH JABYMSI METOJAMM: IO BJIAXHOCTH IOYB M
meroanke CeeBHUUT'uMa [[{unipuc, 1973], koTophie MoKa3aan HE3HAYUTEIHHOE PACXOXKICHUE
(2,6 aHs), momyckaeMoe MpHU YKOMIUIEKTOBaHUM TpadukoB ruapomonyis. Pacmpenenenue
NOJIMBOB TMpuBeAeHo B Tabmume 29. IIpoBeneHHble MONMBBI 00ECIEUUBAIOT YBEIMUEHUE
BJIAr0o3aracoB B BEpXHEM 5(0-CaHTUMETPOBOM CJIO€ AECPHOBO-IJVIEEBATBHIX I10YB BBILIE JIMHUU
[1I1B, a B mae-uroHe 3amackl Biaru qocturiu 3nauenuii [1B (puc. 7).

Taonuma 29
Pacnopenenenue moJIMBoOB 32 BereTalliOHHbIE EPHO/IBI
Mecs
Iopxka3zarenu Ton Kynstypa VI VII VIII < Bceero
1973 20 2 97 97
06222;(‘)’:,‘*%”" 1974 13 97 34 2
1975 73 53 62 34
1973 Kamycra 1 1 2 1 5
1974 Kamycra 2 4 1 7
Uucno nonmuBoB 1973 | MHuor.TpaBbl - - 2 1 3
1974 | Muor.TpaBst - 3 1 1 5
1975 | MHuor.TpaBbl - 2 1 1 4

B nepHOBRIX TOYBaX Jaxke B YCIOBHMSX OpPOLICHUS IOBEPXHOCTHBIM  CIIOH
XapaKTepU3yeTCsl KOHTPACTHBIM BOAHBIM pexxuMoM. OTcrofa cleayer, YTO HEPAaBHOMEPHOCTH
YBIQKHEHUST ¥ JeDUIMT BIard B T10YBAX COXPAHIETCS M B YCIOBUAX OPOIICHHS.
CrnenoBaTenbHO, YACTOTA MOJUBOB Il THojaep:kanus BiaaxxkHoctu He Huke 0,7 [IIIB gomxHa
ObITh yBenmueHa. OuepemHoir cpok monuBa mo Meroauke CeBHUUI'uM  nHasnawaercs u3
MOJOKEHUS, YTO BCE BBIMABIIME OCAAKU MCIIOIB3YIOTCA MPOAYKTUBHO Ha CyMMapHOE
ucnapenue. OIHAKO MPHU BBINAJEHUH OCAIKOB CBEPX KalWIIIPHOTO HACBHIIIEHHS JAEPHOBOM
MOYBBl Ha4yMHAETCS (QPOHTAIbHAS MUTPALUsS TPABUTAIMOHHOW BIard B TPYHTOBBIE BOJIBI



Omnpenenutb B JaHHOM CiIy4a€ OYE€peIHOM CpOK TMOJuMBa JUisi MOYB C  XOpoulen

BOJIOIIPOHHUIIAEMOCTBI0 MOXKHO TOJBKO OypeHHEeM sl ONpEeJeNieHHs BIAKHOCTH II0YB IIOCTE
KaX/IbIX aTMOC(EPHBIX OCAIKOB.
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3aciaykuBaeT BHMMaHUS M TOT (aKT, UYTO XOJ CPEIHECYTOYHOTO CYMMAapHOIO
BOJIONOTPEOSICHUs, HAmpUMep, TaKoW BIAroJOOMBOI KyJIbTYypOil, KaKk KamycTa, CHH)KAeTCs
TOJILKO Ha TIEPUOJI BETreTaTHBHOW (a3bl 3aBUBKM KoyaHa (puc. 8). Bce ocranbHble TEepHOIBI
BEreTallud BOJONOTpeOsieHne XapaKTepU3yeTCs BBICOKUMHU 3HAYCHUSIMH, U JJIs IOJIyYeHUs
IUIAHUPYEMBIX ~ ypokaeB  TpeOyeTcs  JOMOJHUTENBbHOE YBIAXKHEHHE TMouyB.  VIMeHHO
HEJOCTAaTOYHOW  MOYBEHHOM YBIAQ)KHEHHOCTHIO OOBSACHSAIOTCS HEBBICOKHME YpOXKaW JIaHHOM
KyJIbTYypHl B ombITax (Tabn. 30) mpu obmeit apdextuBHOCTH oporienus (B 1973 r. ypoxaii nmpu
nonmBe Oonepmie B 2,2-2,5 pasa). [lmanupyembie ypokal MHOTOJICTHHX TpaB HE ObUIN
MOJIyYEHBI U Ha OPOILAEMbIX JIEPHOBO-TJIEEBATHIX MMOYBaX (00mMiA ypoxaii, Tabm. 31).
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Puc. 9 Xod cpedHecymouno20 CymmapHOZO
sodonompebneHun  KOnycmé!
1= dannsre 974 rodo
2- Gonnsie 1973 rodo

Takum 00pa3zom, BO3HUKAET BOMPOC: ObLIa JIM HEOOXOAWMA OPOCUTENbHAS METHOpaIus
Ha JIEPHOBO-TJIeeBaThiX MmouBax? [IpmbaBka B ypokae MHOTOJICTHUX TpaB HE OIpaBIbIBACT
MPOU3BEICHHBIX 3aTpat. Beliie ObUI0 MOKa3aHO, YTO HE BCErja SKOHOMHYECKH d(P(HEKTUBHO
OpOIIIEHWE W Ha JECPHOBBIX MOuBax. [lo-BHAMMOMY, MOAXOJ K OPOIICHHWIO IMOHMEHHBIX IOYB
JOJIKEH OBITh JPYTUM.

Bce BeImenpuBeieHHBIC PEe3yJbTATHl JIO CHX MOP pacCMAaTPUBAINCH C TPAIUIIMOHHBIX B
MEIMOPATUBHOM TPOSKTUPOBAHUU TMO3HINNA 00ECTIEYEHHOCTH BJIATOM CEIhCKOXO03iCTBEHHBIX
KyJIbTyp. PaccMOTpUM HX ¢ 3KOJOTHYSCKUX TO3HWIMA. AHAIHM3 IOJYYCHHBIX PE3yJIbTaTOB
MO3BOJISIET CAENaTh BBIBOJ O TOM, YTO B OPOIIAEMBIX JEPHOBBIX MOYBAX 3a T'0JIbI HAOIIOACHUN
otmeuvaercst ctok 0,7 mm/ra B utonie, aprycte 1973 r. u 0,35 mm/ra B WioHe, HUIOJIE, CEHTIOpe
1974 1. C D2KOIOTUYECKUX TMO3UIMH OpOIICHHEe HE JJOKHO BBI3BIBATH CTOK.  Buammo,
AKCIUTYaTAIMOHHBIN PEKUM OPOIIEHHUS IOJDKCH YCTAHABJIMBATHCS HE IO PACYETHOMY METOAY, a
HEMOCPEJCTBEHHO TI0 M3MEPSEMOU C MOMOINBIO JATYMKOB KaK JIO TOJWBA, TAK U B MOMEHT
MOJIMBA BJIQXHOCTU MOYB. B pe3ynbTare mcue3HEeT HeOOXOAMMOCTh BBISICHATH, YTO BBITOJHEE:
IPOMYCTUTH 1-2 MONMBA WM pacCYUTATh OPOCUTENIBbHYIO cucTeMy Ha 75, 95% obecrneyeHHOCTH
ocankoB. IloctaBneHHas mpoOnema JAEMOHCTPHPYET, YTO TIPHHATBIE B COBPEMEHHOM



MPOCKTUPOBAHUHU TEOPETUUYECKUE METOJbI pacueTa pekruMa OpPOIICHUS JAJIEKO HE ONTHUMAaJIbHbI
JUISL TOWMEHHBIX MOYB: MPU JOMOJHUTEIFHOM YBIQ)KHEHUHU, BBI3BIBAIOUIEM CTOK, IIPOUCXOIUT
BBIHOC HE TOJILKO BOJAHOPACTBOPUMBIX COCIMHEHHM, HO U WINCTOW (pakmuu. Takum oOpaszom,
TOJIbKO HaMEYalollMUiics B IOYBaX BBICOKOW IMONMBI IMOA3OJUCTHIA 30HANBHBIA IpOIECC B
YCIIOBHUSIX OpPOILIECHHUSI MOXKET YCWIMTBCS W Pa3pylIUTh CIOXKHUBIIEECS B JIAHHBIX IOYBAX
OMOJIOTHYECKOE paBHOBECHE. DTOMY CHOCOOCTBYET M JUIMTEIbHOE HE3aTOIJICHHE MOWMBI
MaBOJIOYHBIMU BOJaMU BCJIEACTBUE U3MEHEHUS THAPOJIIOTMYECKOTO PEXUMA PEKU O] BIUSHUEM
aHTponoreHHoro Bo3aeicTBUs. O00011as N37I0KEHHBIE BbIIIE JaAHHBIE, OTMETUM, YTO OLIEHKA
BJIaro00ECIIEYEHHOCTH MOYB [0 THIPOMETEOPOJOTHYECKUM IIapaMeTpaM, KOTopasi B OCIEAHEE
BpeMsl HAaXOAUT Bce OoJblliee MPaKTUUYECKOe MPUMEHEHHE, HE MOXET ObITh KOoppeKkTHOU. [Ipu
Ha3HAYEHUM pPEXUMa OpOILICHUS CIIEAyeT HWCXOAUTh M3 aHalM3a BOJHOIO pEXUMMa I0YB,
CYMMHPYIOIIETO MOKa3aTelld METE0dJIEMEHTOB U CBOMCTBa MOYBOTpYHTOB. [lomuepkHem, dTo
MOYBHI TMONM XapaKTePU3YIOTCS CBOeOoOpa3ueM BOJHO-(PU3NYECKUX CBOWCTB,  BBI3BAaHHBIM
YCIOBUSIMU TMOYBOOOpa3oBaHusa. Kpome Toro, mnpu HazHAYeHHH CIOco0a MEIHOPaTUBHOTO
BO3/ICHCTBUS HEOOXOMMO MCXOJIUTh M3 IPUOPUTETA IUIOAOPOIMS MOYB KaK HEBOCIIOIHHUMOIO
pecypca OGuocdepsl.

[IpencraBnsioT MHTEpEC MOAXOIBI K BBIOOPY pEKMMa OpOIICHUS B JAPYIHX CTpaHax.
Tak, M.Reddy u W.Clyma (1983) npemioxunu Mojenb sl ONPENCICHUS ONTUMAIbHBIX
[IapaMeTPOB OPOCUTENIBHBIX CUCTEM, CYTh KOTOPOM 3aKIIOYaeTCsl B BBIABICHUMM MAKCHUMAaJIbHBIX
npuObLIel MPU MUHUMYME 3aTpaT (B COBETCKOW NUTepaType JaHHBIA METOJ HM3BECTEH IOJ
TEPMUHOM "PKOHOMHYECKHUH ymiep6'"). Pacuersl, mpoBeeHHbIE JAHHBIM METO/IOM, ITOKa3bIBAOT,
4YTO HAuOOJBIINN ypokail MOJKeH OBbITh MOJY4eH MpH HOpMe mmoymBa 25 mm (puc. 9), HO
KOJIMYECTBO MOJIMBOB jgocturaer 19. Campimu Oonbmumu Oynyt u 3atpartel (puc. 9a). B
pe3ynbTaTe Hambosee BBIFOJHOM OKa3bIBa€TCA HOpMa MojuBa 51 MM: YHCTBIA BO3BpaT IpU
JaHHOM Bapuante coctaBui 12832 § mpu Hopme nonumsa 25 MM - 10000 $. CrenoBarenbHo,
pazHuia coctabisieT npubmm3ureapbHo 2000 $. BeposTHO, maHHBIE 3aTpaThl MOXKHO OBLIO OBI
OTHECTHU 3@ CUET 3KOJOTMYECKUX, KOTOPbIE OKYNUIHUCH Obl Yepe3 JECATHIIETUS COXPAHEHUEM
MOYB Kak Ouopecypca IIaHeThl.

Tab6numa 30
Ypo:kaii KanycTbl Ha IEGPHOBBIX II0YBaX € OPOLIEHUEM U 0e3 OpOoLIeHHs
ITpubaska
Tox Yucio Opocheng,Haﬂ HOpMa, | VYpowxait, | YPOXKasd Tpuneuanse
MOJINBOB m’/ra w/ra
ra %
1971 - KonTponb 322,9 - 100 P=45%
1 300 383,9 61,0 118,9
1972 - KonTpons 150,5 - - P=97%
253,7
1973 - KonTtpons 560,7 - 100 | PHCP = 137u/ra
5 1000 646,7 307,0 121,0 | P=8.7%
5 1500 480,0 393,0 154,9
5 2000 580,7 226,3 89,5
1974 - KoHTpoin 684,7 - 100 | HCPO,95 = 711yra
7 1400 730,4 104,0 179 | P=35%
7 2100 660,2 149,7 25,7
7 2800 563,8 79,5 13,7
6 1800 (6e3 1-ro momuea) | 687,9 -166,6 -22.4
6 1800 (6e3 2-ro -"-) 645,6 42,5 -5,3
6 1800 (6e3 3-ro -"-) 658,1 -11,2
6 1800 (6e3 4-ro -"-) 686,1 -72,3 -9,5
6 1800 (6e3 5-ro -"-) 253,7 -44.3 -5,6




IIpoAyKTHBHOCTh MHOTOJIETHHX TPAB M0 YKOCAM Ha /IGPHOBO-TJIeeBAThIX MOYBAX

Tabnuima3l

Pacnpenenenue ypoxas BO3AYIIHO-CYXOH Macchl 10 yKocaM
. I 11 I IV \Y VI
OO0mmit
BapuanTtsl T'on | ypowxaii, oT or or ot ot ot
% wra o01ero wra obuero wra o01ero wra o01ero wra o01ero wra o01ero
ypoxas, ypoxas, ypoxas, ypoxKas, ypoxKas, ypoxas,
% % % % % %
1973 TpaBbl BTOPOTo roia MOJIb30BaHMs
Kontpons 90,4 40,1 44,3 12,7 14,0 15,5 11,6 12,9 12,0 13,3 40,1 - -
[omms = 30 MM 112,7 44,1 39,1 11,9 10,5 11,1 9,8 19,4 17,3 26,3 23,3 - -
HCPy 95=62,5 n/ra P=10%
1974 TpaBsl TpeTbero roJia NOJb30BaHUS
Konrpois (Ne45) 52,7 16,0 30,4 9,3 17,6 8,6 12,5 55 10,4 11,2 21,3 4,1 7,8
[Momms = 30 MM (Ned5) 63,9 18,1 28,3 11,2 17,5 15,0 23,4 7,3 11,4 6,7 10,5 56 8,9
[Momms = 40 MM (Ned5) 73,3 16,1 22,0 12,1 16,5 15,7 21,4 14,5 19,7 9,7 13,2 5,2 7,2
Konrpois (Ne60) 51,9 23,3 44,9 4,6 8,9 6,0 11,6 2,8 54 11,5 22,2 3,7 7,0
[Tomms = 30 MM (Ne60) 69,9 13,7 19,6 14,7 21,0 18,8 26,8 12,6 18,0 5,9 8,5 4,2 6,1
[Tomms = 40 mm (60) 73,0 15,4 21,1 11,8 16,2 15,9 21,8 15,9 21,8 9,0 12,3 5,0 6,8
HCPy95=15,41 y/ra P=3,7%
1975 TpaBbl 4eTBEpPTOrO roJia NoJab30BaHUs
Konrpons (Ne45) 38,5 13,3 34,5 13,1 34,0 3,5 91 6,3 16,4 2,3 6,0 - -
[Tomms = 30 MM (Ned5) 45,6 13,6 29,8 11,0 24,1 6,1 134 8,9 19,5 6,0 13,2 - -
[Tomms = 40 mm (Ned5) 56,8 12,8 22,5 94 16,5 12,2 21,5 15,8 27,8 6,6 11,6 - -
Konrpous (Ne60) 37,6 154 41,0 11,2 29,8 3,0 8,0 54 14,4 2,6 6,9 - -
[Tomms = 30 mm (Ne60) 55,3 13,9 25,1 16,9 30,6 6,2 11,2 13,3 24,1 5,0 9,0 - -
[omus = 40Mm(Ne60) 57,3 12,9 22,5 11,1 19,4 10,2 2,1 15,7 274 7.4 12,9 - -
HCPyos=11,3 1/ra
1976 TpaBbl nTOrO ro/ia NOJIH30BAHUS
Kontpouns (Ned5) 16,1 19,0 55,9 3,6 22,1 3,5 22,0 - - - - - -
[Tomus = 30 mm (Ne45) 31,7 15,3 48,2 5,6 17,6 10,8 34,2 - - - - - -
[Tomus = 40 mm (Ne45) 32,2 134 41,6 7,9 24,5 10,9 339 - - - - - -
Konrpous (Ne60) 11,7 4,9 41,9 4,0 34,1 2,8 24,0 - - - - - -
[Tomm = 30 mm (Ne60) 32,5 16,8 51,6 8,3 25,5 7,4 22,9 - - - - - -
[Tomus = 40 mm (Ne60) 38,8 16,2 41,7 7,3 18,8 15,3 39,5 - - - - - -

[Tpumeuanue. IIpouepk (-) — ykocOB He NPOM3BOAUIOCH
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Uucao NONMBOE B Ce30H Kak (yHKIMA IelicTBuA
INOIBMRHOCTY BOIH B 30HE KOpPHEBOH CHCTEMH
Puc. 9. TToka3arenu S(I)(I)CKTI/IBHOCTI/I OpOIICHHA: 4 — OTHOLICHUA MCKAY CTCIICHBIO
I/ICCYIH@HI/I?I nu B03BpaTOM HpO}IyKHI/II/I, YUCTBIM B03BpaTOM U CTOUMOCTBIO HpOJIYKHI/II/I nu
OpOCHTCHBHOﬁ CHUCTCMBEI, 6 — YHUCJIO ITOJIHMBOB B CC30H KAaK (I)yHKI_II/I}I l[eﬁCTBHH IIOABHUXHOCTHU
BOJIbBI B 30HEC KOpHeBOf/'I CUCTCMBI.

Boaubiii peskuM mo4B HM3KOM moMbl. B mputeppacke, Kak mpaBWIO, MPEBAUPYET
TopoobpazoBanue. TopdsiHple TOUBBEI MOXKHO HCIOJB30BaTh TOJ[ CEIHCKOXO3HCTBEHHBIC
YroJIbsl TOJIBKO TIOCNIE OCYIICHUs. PaccMOTpHUM MX BOITHBIN PEXKHUM HA PUMEpPE €CTECTBEHHOTO



npeHupoBaHHoro ©Oomnora "Kapakons'", Haxonsmerocs B noiime p.UysibiMa U SIBISIOIIETOCS
aHAJIOTOM PACHOJIOKEHHBIX TaM € OOBEKTOB OCyIIEeHUs. BoaHbI pexuM TOPQSHBIX IOYB
€CTECTBEHHO JPEHUPYEMOro 0oioTa HeONarompusTeH Ui BO3JENBIBAHUSA  KYJIBTYPHBIX
pacrenuit (puc. 10). [l HeocymeHHBIX TOP(QSAHBIX MOYB XapaKTEPHO HE3HAYMTENbHOE , IO
CPaBHEHMIO C OCYILIAEMBIMHM, BJIArOHAKOIUIEHUE B 3UMHMI MIEPUOJ, UYTO OIPEAEISAETCS MEHbIIEH
CTENEHbI0 UX Ipomep3aHuss. HuwxkHsas uyacTs nmpoduist Bcerga NepeyBlaXHEHAa M CIIY)KUT
pe3epBOM ISl 3UMHETO mepepacmpesesieHust Biard. B (opMupoBaHHHM BOJHOTO peXUMa
HEOCYLIEHHOTro 00JI0Ta OIpelesdomas pojb MPUHAUICKUT TPYHTOBBIM BojaM. B Hauane
BEreTAIllMOHHOTO MEepHOoJa OHH CTOST Yy TOBEPXHOCTH IIOYBBI, ¥ TIOYBEHHBIA MNPOPHIH
IIPAKTUYECKHU 10 HIOJISI HAXOAMUTCA B IEPEYBIAXHEHHOM COCTOSHUU. OnTUMallbHas BJIaXXHOCTb
B HeocymeHHON TopdsHor mouse (0,7 IIIIB) ormeuaercss numb B aBrycre. B ycioBusx
3aCylIUIMBOTO BereTalMoOHHOro mnepuojga 1982 r. Ha HeoCylIEHHOM O00J0T€ MPOUCXOIUT
3HAQUMTENIbHOE CHUKeHUuEe YI'B yxe B  HIOHe-HIONe, 4YTO IPUBOAUT K YMEHBUICHUIO
Binaro3amacoB B ciioe 0-60 cm ot IIB mo 0,85 IIB. B pmanpHeiimem B Teuenue 38 muen (24%
nepuoja BereTallMM) BJIAXKHOCTh IMOYBBI mojaepxkuBaercs B mnpenenax 0,7-0,85% IIB. B
OCTaJIbHBbIE HMCCIEIyeMble T0Jlbl B HEOCYLICHHBIX TOP(SHBIX MOYBaxX MpeolianaeT 3acTOHHBIN
TUI BOAHOIO pexuma. JlIMTenbHOE BECEHHEE MEpPEyBIAKHEHUE II0YB ornpezaenser
HE00XO0MMOCTh MX OCYIIEHHs Ui cOpoca N30bITOYHON BJIark BECHOM M MOJATOTOBKU MOYBBI K
CPOKaM BECEHHETO CeBa.
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[IOYBBLI OBLIA

9TO 0OKa3aio OIIpCACIICHHOC

BJaro3anacekl B HUX B 1979 r. Obun HanOGoabIuMu (puc.

B OJMHAKOBBIX THAPOIOTHYECKUX
TopQsIHBIE

KaHaJlaMH1

OTKPBITBIMU

(v

BJIMAHUC Ha BOAHBLIKM PCKUM IIOYB -

11).

BoaHblii pexum TOphAHBIX MOYB MOMMbI p.UynabiMa, ocylIaeMbBIX OTKPBITBIMU

KAaHAJIAMH U 3aKPBITHIM JpeHakeM. PaccMOTpUM BOAHBINA pEeKUM JIaHHBIX 110YB 3a 1977-1979
IT., XapaKTepU3YIOLIHecs 00eCIIeYeHHOCTRIO0 0CaIKOB COOTBETCTBEHHO 92, 26 u 50% (Tabin. 32).

OOBekThl ocymieHus Haxomuwiuch B 1977 m 1978 rr.

ycloBusX, HO B 1979 r. ocymiaemele
3aTOIIEHBl B TpoaobkeHuu 9-19 ameit (16 mas - 4 wuroHs).
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AHanmu3 BOAHOTO  PEXKHMMa OCYIIAEMBIX 3aKPBITHIM JAPEHAXKEM M OTKPBITHIMU KaHaJIaMH
TOp(SIHBIX TMMOYB TO3BOJSET BBIICIUTH CIEAYIOIME OOLIMe MpPU3HAKH, XapaKTepHbIE s
CIIOCOOOB OCYHIEHMS: HEPAaBHOMEPHOCTH (M Ja’K€ KOHTPACTHOCTbH) yBJIaKHEHUsS BepxHero 30-
CaHTHUMETPOBOI'O CJIOS, CHIIKEHHE BIAXHOCTU B CEPEAMHE BEreTAllMOHHOIO IEpHOoJa HUXKE
npezaena 0,6 TIB B To BpeMst Kak TeOpeTUYECKH KanwjuisipHas kaiima otT YI'B, Ha ocHoBaHuu
ucciaenoBannii H.A.CokomnoBckoii (1955), B.®.IlleGexo (1959), B.Il.KpaBuenko (1966),
K.ILJIlynnuna (1967), E.Il.Ilanosa u K.H.IlIumxkosa (1971), nomkHa HaXOAUTHCS B OTACIIbHbBIC
JIeKaJIbl B MpeJieiaX KOPHEOOUTaeMOTO CJIOSl COTJIACHO MPUBEAEHHBIM JaHHBIM YI'B (Tabm. 33).
OpnHako JAWMHAMUKA BIQKHOCTH TIOYB CBHJICTENBCTBYeT O jaedummre Biard. M3iokeHHOE
MO3BOJISET CAeNaTh BBIBOJ O TOM, 4TO YI'B MoxkeT ObITh MmoKazarenem paboThl OCYIIUTENbHOM
CHUCTEMBbI, HO HE COCTOSIHUS YBJIaKHEHHs MouB. He kacasich fgajee 1aHHOTO BOMpOca, MPUBEIEM
onpenenenue b.C.Macnosa u .B.Munaesa (1985:31), Ha Ham B3rJ151/1, HanboJjiee aIeKBaTHO OT-
paxarouiee CyTh OCYHUIUTENbHON Menuropanuu: "HopMa ocyieHus - KoJIM4ecTBO BOAbI, KOTOPOE
HEOOXOUMO YHaIUTh C OCYIIaeMbIX  3€Mellb, YTOOBl CO3JaTh ONTUMAJIbHBIN 7S
BO3JICTILIBAEMBIX KYJIBTYP BOJIHBIM PEXHUM MOUYBHI". YUUTHIBas CKa3aHHOE BBIIIE, MOXKHO JaTh
CIIEeIyIoIlIee ONpeAeTICHUE JKOJIOTUYECKON HOPMBI OCYIIEHHS - 3TO KOJUYECTBO BOJbI, KOTOPOE
MOXHO YJAJIUTh C OCYIIAEMBbIX 3€MEJIb, COXPaHss SKOJOTUYECKOE paBHOBECHE B MOYBAX U
oOecrieunBasi BIAronoTpeOICHUE CEIbCKOXO3SHCTBEHHBIX KYIbTYp,  MPUCIOCOOJIICHHBIX K
JIAHHBIM TIOYBEHHBIM YCIIOBHSIM.

Bmecre ¢ Tem, BOAHBIN pexuM TOPGSHBIX MOYB, OCYIIAEMBIX Pa3HBIMH CIOcOo0aMu,
UMeeT M CBOU 0cOOeHHOCTH. [Ipu OCylIeHNN OTKPBITBHIMA KaHaldaMH CO3HaroTcs Ooubinue (1o
CPaBHEHMIO C 3aKPBITHIM JAPEHUPOBAHKMEM) BIIaro3anachl Kak B KOpHEOOUTAaEMOM, TaK U BO BCEM
MeTpoBOM closix. Tak, B cepeauHe ocymuTenbHOW KapThl (BapuanT 200 M OT KaHaia)
BIIaXHOCTh cios 0-50 cm Haxomutcs B mpeaenax 0,85 TIB B teuenune 90% BereTalluOHHOTO
nepuoaa. [lpuuem nepeyBiaaxHEHHOCTh oTMedaercs B cioe 0-50 cm, a B cioe 50-100 cm B
teueHue 46,4%  mnepuona BereTauuy BJIAXHOCTh IMOYB HMMeeT 3HaueHue Himke 0,6 IIB.
[ToBepxHOCTHOE TIEPEYBIAKHEHUE OOBSCHACTCS TUAPOJOTHUUYECKUMHU YCIOBHSIMHU OOBEKTa. 3a
MEepPUOJ UCCIEAOBAHUM OCYIIAEMBbIN yYaCTOK TPYK/IbI 3aTAIJIMBAJICS MMaBOJOYHBIMUA BoJamMu 15-
poLeHTHOH obecriedeHHOCTH. [loj00Has 3aKOHOMEPHOCTh B JIMHAMUKE BOJHOTO pEeXHMa IO
rIyOMHE TMOYBEHHOTO Mpoduiis XapakTepHa U sl TopdsHbIX mouB B BapuanTe 100 M ot
ka"asia. OHOKO B TMOCJIEIHEM Cydae B IOYBax MpeolsagaeT BIaXXHOCTh B mpenenax 0,6-0,7 u
0,70-0,85 I1B.

Takum o00Opa3oM,  eciaM TMOAXOAUTh K OIEHKE BJIAKHOCTU TOYB € TO3ULUHU
BJIAr0O0ECIIEUEHHOCTH MPOU3PACTAIONINX Ha OOBEKTE OCYIICHHS MHOTOJIETHUX TpaB, TO
COTJIaCHO HccrenoBaHUsIM MHorux aBTopoB [Hecrepenko, CumonoB, 1969; 3akpikeBckuid,
1977 u np.] ontumaneHas BinaxnHocts 0,70-0,85 I1B B Teuenue 40% BereTalnoHHOTO MEpHO/Ia
otmeuaercss B 100 m ot ocymmureneir, B 200 M MouYBBI MEPEYBIAXKHEHBI AaXKe IS JTAHHBIX
KyJIbTyp. 32 9 JeT sKCIulyaTaluu oOBbeKTa ypoxau MHOTOJETHHX TpaB cocTaBisiu 10-20 1y/ra
ceHa (ToceB MPOU3BOACTBEHHBbIN), B 1977 r. OblT mosiydeH ypokaih o3umoil pxu 60 1/ra
3enmeHoil macchl, B 1978-1979 rr. - ropoxoBo-oBcsiHOM cMecH - 10 150 1/ra 3eneHoi Maccel. B
o01IeM Ha OCyIIaeMbIX OTKPBITHIMH KaHaJlaMd TOPQSHBIX MOYBaxX ypoxau ObUIM HEOOIbIINMHU.
3acnyKMBaeT BHUMaHHUs U COCTOSIHHE TMOYBEHHOTO MOKPOBa JaHHOTO o0bekTa. [locTossHHOE
MepeyBIAKHEHNE, TUIOXOW YXOJl 3a COCTOSIHUEM KaHAJIOB M HECBOEBPEMEHHBIE YKOCHI TpaB
CIocoOCTBOBAIM BOSHUKHOBEHHIO MPOIecca BTOPUYHOTO 3200 1a4MBaHUSI.

C DKOJOTHYECKUX TO3WIMN JaHHOE SIBJICHHE MOXHO OIICHHUTh KaK BO3BpaIlleHUE
CHUCTEMBl arpoOHMOIIeHO3a B TMEPBOHAYAIBHOE COCTOSIHHE - OOJOTHYIO OKOCUCTEMY.
MenunopaTiBHOE BO3JCUCTBHE OKA3aJlOCh HEAOCTATOYHBIM JUISl Pa3pyIICHUs CIIOKHUBIIEHCS
MOJ1 BIIUSIHWEM BHEUTHUX (AaKTOPOB MPUPOAHON dKOCHUCTeMbl. OHAKO HAIO TMoJiarath (U aajee
MBI TIOCTapaeMcs 3T0 000CHOBATh), YTO HANpaBJICHHE PAa3BUTHS HOBOM 3KOCHCTEMBI BCE K€
OyZner ocoOBbIM, TaK KaK OCYIICHHWE BHECIO OTpEICIIEHHbIE W3MEHEHHUS B XOJ MPUPOHBIX
MIPOLIECCOB.



Tadonumga 32

MeTteopoJsiornyeckue ycaoBus B rojsl uccienosannii, F'MC 3bipsinckoe

Mereopoiioruyeckue Tl'ogst Mecsn
XapaKTEepUCTUKHU X-1V \ VI VII VIII IX V-IX
AT™MochepHbIe ocaaku, MM/ 1973 181.,0 64,3 1173 50.7 9.8 19.0 261.1
% 00eCcIeueHHOCTH 18,0 25,0 13,4 29,7 95,7 93,5 49,0
1974 159 61.2 34.5 26.3 65.9 68.3 256.2
51,6 31,8 63,5 72,4 55,9 4,8 51,0
1975 156.8 84.4 24.5 27.0 46,2 214 203.5
55,2 4,5 86,5 72,0 77,0 82,8 85,0
1976 147.9 19.2 12,5 38.7 57,6 27.8 255.8

69,9 91,0 17,8 51,0 66,4 58,0 51,4

1977 153.5 15.5 16.6 9.1 113.6 394 194.2
60,6 94,0 94,8 93,0 11,0 33,8 92,8

1978 136.8 74.5 54,7 39.1 97.0 47.4 312.7
82,0 11,0 42,0 51,0 22,0 20,2 26,2

1979 185.3 53.8 57.5 24.4 100.5 23.2 2594
12,8 46,0 40,4 75,5 20,0 75,4 50,2

1980 151.9 26.8 26.9 100,6 11.9 14.4 180.6

53,8 82,8 80,0 6,5 94,8 97,4 99,0
1981 116.2 38.9 17.1 184.4 37.9 14,2 2922
94,6 67,8 94,5 4,0 83,1 99,1 35,0

1982 158.6 48.6 12,4 67.6 43.7 22,4 194.7
50,0 53,0 96,3 23,8 79,9 84,0 92,3

Temmeparypa Bo3ayxa, 1973 93 79 16,1 18.0 163 10.5 138
°C/% 00ecreYeHHOCTH 77,0 64,0 42,8 62,8 9,0 6,5 19,8
1974 9.8 9.0 145 179 16.1 8.4 132
422 30,2 80,5 65,0 13,1 58,7 47,2
1975 -10.1 7.1 14,6 194 14,6 9.6 13.1
51,6 80,1 77,8 22,8 46,8 28,6 53,5
1976 -10.4 8.9 17.9 18.1 142 9.3 13.7
58,8 35,0 11,0 60,9 62,0 38,0 23,6
1977 -12.8 8.9 18.1 12.9 8.8 6.1 11.0
85,6 35,0 6,8 95,3 95,5 86,5 94,8
1978 -8.4 6.9 16,7 20.0 12,7 9.3 13.1
7,2 83,5 30,8 21,0 87,0 38,0 53,5
1979 9.9 8.4 17.5 20.1 14.5 10.0 14.1
46,0 52,0 17,5 19,5 50,4 17,5 13,5
1980 -10.2 8.4 16,7 18.0 15.3 9.8 13,6
50,0 52,0 30,8 62,8 32,0 23,0 26,4
1981 1.2 10.6 18.2 16.0 16.3 8.8 14.0
3,0 8,7 5,0 88,5 8,8 50,0 15,0
1982 -10.4 10.1 18.0 17.9 154 8.5 13.2
50,0 12,0 8,1 65,0 30,1 56,1 15,0
Koadpumment yBnaxxHeHust 1973 - 0,8 1,2 0,6 0,1 0,3 0,6
1974 - 0,7 0,3 0,2 0,9 2,3 0,7
1975 - 1,2 0,2 0,2 0,6 0,5 0,5
1976 - 0,2 1,1 0,5 0,8 0,5 0,6
1977 - 0,2 0,1 0,1 2,6 0,7 0,5
1978 - 1,2 0,5 0,5 2,9 1,1 1,0
1979 - 0,8 0,6 0,2 1,7 0,4 0,7
1980 - 0,3 0,3 1,3 0,2 0,2 0,4
1981 - 0,4 0,1 3,0 0,5 0,3 0,7
1982 - 0,6 0,1 0,8 0,6 0,4 -

[Tpumeuanue. [Tpouepk (-) — HET TaHHBIX.




I'1iy0uHa rPYHTOBBIX BOJI B TOP(SHBIX No4YBax (nmoiiMa p.Uyasim), cM

Tabnuma 33

Cnoco6 BapuanTtsl Main Hrosb Hronb | ABrycr | CeHT0pB
OCYILICHUS Hexkana
I | o |m ]| 1 [o[m]r1 | o]lm] 1 ]|]o[m]T1 ]| uo]|m
1977 ron
O1xpbITHie 100 m 35 36 36 35 45 | 57 61 70 | 83 n3 | 88 94 108 | 102 | 94
KaHaJbl 200 M 61 55 51 49 59 [62 |72 |8l 106 | 116 | 104 | 94 100 | 75 63
Jpenax 1,3x25 M 133 122 108 | 96 9% |94 |97 105 | 119 | 120 | 124 | 106 | 79 106 | 124
0,8x25 m 72 71 56 55 58 | 66 80 103 | 114 | 118 | 125 | 111 | 98 108 | 116
1978 rox
O1xpbITHIe 100 m 88 82 59 42 63 81 86 | 91 103 | 112 | 105 | 88 81 93 98
KaHaJIbI 200 m 41 79 42 26 34 |46 |54 |35 |48 |58 |79 103 |59 | 68 75
Jpenax 1,3x25m 70 74 87 104 | 106 | 113 | 111 | 127 | 134 | 138 | 139 | 131 | 126 | 116 | 121
0,8x25 m 58 56 91 72 91 93 91 64 101 | 104 | 100 | 94 |91 94 106
1979 ron
OTKpbITHIE 100 m 53 52 35 23 29 |25 27 34 |46 |48 |55 60 |65 |70 |72
KaHaJIbl 200 m 32 27 17 8 6 9 19 34 139 36 |33 32 |54 |57 58
[Jpenax 1,3x25 m 106 122 66 60 62 |56 |62 |94 106 | 119 | 124 | 98 | 94 115 | 128
0,8x25 m 31 52 23 40 43 |41 57 86 |93 95 101 | 75 86 101 | 108
1973 - 1979 ron
OtKpbITHIE 100 m 62 52 40 33 43 | 53 58 | 67 80 |8 |93 87 195 100 | 100
KaHaJIbI 200 M 53 54 38 30 34 |45 52 | 61 74 |80 |84 |83 87 189 88
Jpenax 1,3x25 m 103 106 87 87 88 88 90 109 | 120 | 126 | 129 | 112 | 100 | 112 | 124
0,8x25 m 54 60 57 58 64 |67 |76 |84 103 | 106 | 108 | 93 92 101 | 110




Kak yxe ormedanoch BbIIIEe, OOBEKT OCYIICHHS ApeHa)keM OoOBajJoBaH aaMO0# W,
CJIEI0BATEIIbHO, HE MOABEPIKEH 3aTOIJICHUIO MTaBOJOYHBIMU BOJAMH. TONIBKO BECEHHUN MOIBEM
YI'B u TasiHHE CHETa BHI3BIBAIOT HACKHIIICHUE TOYBEHHOTO Mpod st Biaroi. beicTpoe CHIbKeHUe
YI'B (cm. Ta6m.33) ompenenseT MOJHYK 3aBHCUMOCTh BIIAKHOCTH IOYB OT aTMOC(EpPHBIX
0CcagKkoB. BomHbli pexkuM TOPPSHBIX  MOYB  OOBEKTA OCYIICHUS IMOJIBICPHOTO THIIA
npuoOpeTaeT OCOOCHHOCTH, OTIMYAIOIIME €ro OT PEeXHMa MOJOOHBIX TOYB, OCYLIAEMbBIX
apyrumu  criocobamu. [Ipekie Bcero 3To KOHTPACTHOCTh BOJHOTO PEXHMa B METPOBOM
nouBeHHOM Mpoduiie - ot [1B 10 BnaxkHoCcTH, OMM3KOM K BIAXXHOCTH 3aBSAaHUSI PACTEHHUH, B
TOM YHCJI€ BO BJIQXKHBIE MO OCaJKaM rojsl (puc. 12).
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Prc. 12, Tpmanomka BIaGKHOCTH B TOP(AHBIX IIOYE AX, 0CYIIeHHEIX ] eHAKeM
(1977-1979 rr), obecnedeHHOCTE 0CATKOE c00TEeTcTEeHHO 92 - 26 - 50 %, BapuanTth
apeHaa: a- 08x25 v 6 - 1,3x2501; 1 - BracksocTs MeHeee 60% I1B; 2 - 60-70 % IIB;
3 - T0-80% IIB; 4 - 80-90% IIB; 5 - Gonee 90% IIB.




[Io cpaBHEHHMIO C €CTECTBEHHO JPEHHPYEMBIM OOJOTOM B OCYIIa€MbIX IOYBaX
MPOUCXOIUT CYIIECTBEHHOE CHHXEHHe Biaro3amnacoB. Kpome cpeanux (3a 4 roja) BeJUYUH
3amacoB Biard Ha (puc.13) naHel aOCONIOTHBIE 32 BCE TOAbl MECSYHBIE SKCTPEMYMBI:
MaKCHUMYMbl U MHUHUMYMBbI. JIMHUSA CpeqHUX 3HA4YCeHWH 3amacoB Biaru B cioe 0-60 cm mpu
BapuaHTe OCylIeHus JpeHaxeMm 1,3 X 25 M B TeUeHHE TpEX MECSIEB XapaKTEPU3YeTCs
3HayeHusMu B npenenax 0,6-0,7 IIB. bonpinme BeIWYMHBI BJIaro3anacoB OTMEYAIOTCS IpU
Bapuanre 0,8 x 25 M.

B nemom yMmeHbllIeHHE BIaro3amnacoB B OCYIIAEMBIX TOP(SIHBIX MOYBAX MPOU3OILIO
npubausutenibHo  Ha 30% OT NEepBOHAYAJIBHOIO COCTOSIHMSL IPUPOJHOM CHCTEMBI -
HeocymeHHoro 6osiota. Ha BapuanTte npenaxa 1,3 x 25 M cpeHue Biaaro3anachl, MUHYS TPeIei
ONTUMAJILHOW BJIAr000ECIIEUEHHOCTH, NEPEXOIAT 3a JIMHUIO HEJOCTATOYHOW BIIAXKHOCTU (CM.
puc. 13). MoxHo, cienoBaTellbHO, YTBEPXKIaTh, YTO JAHHOE PE3KOE€ HM3MEHEHUE COCTOSHUS
HKOCHCTEMBI BBI30BET HapyIlIeHHE OMOIOTHYECKOTO PABHOBECHS B TOPQSIHBIX MOYBAX, U MPEXKIEe
BCEro MPOU30HIET CMEHa aHa3POOHOM MUKPOGIOPHI Ha a3pO0HYI0, YTO MPHUBEAET K YBEIMUCHUIO
AKTHBHOCTH IIpoliecca MUHEPATU3aLUU.
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Pric. 13. Tpmanvrma mocIoifHEIX 3AIIAC0E BJIACH B TOP(QAHEIX MOYE ax
moimael p. Kim. Bapmamrer: ¢ - 1,3x25 0 6-08x25m; B -

ecTecTE eHHO-IpeHHpyeMoe GoaTo | I\E‘l]]i‘llxl:l.]]]:-" (1979-1982) rr); 1 -
cpegHee 3HAYeHIe FAIACOE BJIACH, MM; 1 -1 9KCTpeMAaIbHBIe
IHAYEHIHA FAIACOE BJIATH, MM.

3acny)kMBaeT BHUMAHHUS W OTMEYAIONIMICS (PaKT CBS3M MEXAYy YPOBHEM ypoxKas W
BJIaroodecneueHHOCThI0 oYB. [Ipoananu3upyem Mo JIydeHHBIE ypOXKau MHOTOJIETHHX TPaB Ha
TOP(SHBIX MOYBAX, OCYIMIAEMbIX 3aKPBITHIM ApeHaxkeM (Ta0i.34). Haubombmme ypokan ObuH



noinydeHbl B 1978, 1979 m 1982 rr., XapakTepu3ylOUIMXCs O OOECIEYeHHOCTH OCaIKOB
cootBeTcTBeHHO 26, 50 u 92% u I'TK cootBercTtBenno - 1,36, 1,26 u 0,96. Takum oOpazom,
BBICOKHE YpOKau ObUIN MOJIYYCHBI M B CyXOU T'oJl ¢ HEOIAronpHUsITHBIM BOJHBIM pexumoM (50 u
36% OT IIUTEIBLHOCTH BEreTAallMOHHOIO0 TepuoJa COOTBETCTBEHHO BapuaHTaMm 1,3 x 25 m u 0,8
x 25 M BiaxuocTh Obuta Hike 0,6 [1B) u Bo BiaxkHbIi Tox (BmaxkHocTh Obuta HInKe 0,6 [1B
TOJIbKO Ha BapuanTe 1,3 x 25 M B Teuenue 9% nepuoza Beretanuu). CoraacHO NOTy4YEHHBIM pe-
3y/lbTaTaM CpelHee 3HaueHHe 3arnacoB Biaru B cioe 0-60 cM B mouBax Ha BapHaHTE JpEHa)Ka
1,3 x 25 m B Hauane aBrycra cHmwkaercs 3a mpeaen 0.7 IIB (cm. puc. 13). CaemoBarenbHo,
HE/IOCTaTOYHOE YBJIAXHEHHE TOP(MSAHBIX MOYB JIOJHKHO OKA3bIBATh BIMSHUE Ha Yypoxai 2-ro
ykoca. OmHako W3 4eThIpex JieT ToJabko B 1980 u 1982 rr. 2-0if ykoc OBLI COOTBETCTBEHHO HA
12 u 16% wmenbmie mo cpaBHeHHIO C 1-bIM ykocoMm. Ilpu craructmueckoir oOpaboTke
pe3yNbTaTOB OBUIM PACCUMTAHBI MAapaMeTphbl BIUSHUSA Ha ypoKail BapHaHTOB IMOBTOPEHUM U
CIIy4alfHOCTeH, MOCIIEAHUN TOKa3aTellb XapaKTepU3yeTCsl BBICOKMMHU 3HAaYeHUsIMU (Tab. 35).

[IpoBeneHHBIH aHANU3 TO3BOJSET MPEANONIOXKHUTh, UTO YBEIWYCHHE YypOXKaeB
IPOUCXOJUT HE TOJBKO 32 CYET ONTHMHU3ALMU BOJHOTO PEKMMA, HO U BCIIEJACTBUE M3MEHEHUS
IPYTMX TOYBEHHBIX PEXHUMOB, BBICBOOOKIAIOUINX  JIOTIOJTHUTEIbHBIE PECYPCHI, B
HE3HAYUTEIIbHOH Mepe 3aBHUCHUMBIC OT BJIArOOOECIEYEHHOCTH TIOYB. ITO MOXKET OBbITh
CBSI3aHO, IIPEXKIE BCEr0, C YBEIHMUEHUEM OHOJIOTHYECKONH MPOIYKTUBHOCTH TIOYB, BCIEICTBUE
CO3aHUSI OKUCIIUTEIBHON CPEJbl U YCIOBUM pa3IoKeHUsI OPraHUYECKOT 0 BEIIECTBA.

BoaHblii pexuM 3amJieHHbIX TOP(SAHBIX NOYB moMMbl Pp.0O0H, ocymaeMbIX
OTKPBITHIMH KaHajaMmu. [uaporeosorndeckue yciaoBusl (€KEroJHOE U IPOAOIKUTEIBHOE
3aTOIUICHUE, BHICOKAsi CKOPOCTh MAaBOJOYHBIX BOJ) ONpeAensitoT ¢popMupoBaHue B moiime p.O0u
3aWJICHHBIX TOP(MSIHBIX TIOYB, OTIWYAIOIIMXCS M0 CBOMM BOJHO-(DM3MYECKHM CBOWCTBAM OT
AQHAJIOTMYHBIX, HO HE 3aWJICHHBIX OYB MOWMBI p.UyneiMa. B mpoekTte ocylieHHs pacueTHBIM
myreM OBUIO OTpEJEeNICHO pacCTOsIHUE Mexay kKaHamamu B 120 M. Ha ombITHOM ydacTke, Kak
YKa3bIBAJIOCh BbIMIE (CM. Tabu.16), ObUTH MOCTPOEHBI TOTOTHUTENbHBIE BapUaHTHI OCYIIEHUS C
paccTosiHUsIMU Mexly kaHasiaMmu B 60, 75, 90, 120 u 150 M. PaccMoTpuM BOAHBIN PEKUM B TOIbI
50- u 99-mporeHTHON 00ecTeYyeHHOCTH OcaakoB (cooTBeTcTBeHHO 1979 u 1980) (Tabdn. 36).
[TponomKkUTeNbHOCTD 3aTOIIEHUs cocTaBisia 37-47 u 4 nHs, OaThl cxoia BoAbI - 3-13 uroHs U
30 anpens. BoaHblil pexxuM 3auieHHBIX TOPMSIHBIX TTOYB B OTIWYHE OT BCEX PACCMOTPEHHBIX
paHee XapaKTepH3yeTcs 3aMeUIEHHBIM OTTOKOM BOJIbl U3 MeTpoBoro cios (puc. 14). OcobeHHo
3TO OTHOCUTCS K BapUaHTy OCYLIEHUS C pacCcTOsHHMEM Mexay kKaHainamu B 120 u 150 m. B
CpeIHuM Mo ocajakam roj Biaro3anachl B cioe 0-50 cM Ha BapuaHTEe C PACCTOSTHUEM MEXAY
ocymutenssmu 60 M cHmwxkarorcs 3a mnpenen 0,6 IIB. B cyxoii romx momoGHas
BJIaroo0EeCIeYeHHOCTh OTMeHaslach yxke Ha Bcex (kpome 120 u 150-MeTpoBbIX) BapuaHTax.
Kpowme Toro, Ha BapuaHTax ¢ pacCTOSHUAMHU Mexay ocymurensmu B 60, 75 u 90 M BiaxHOCTB
ke 0,6 [IB momnepxxkuBamach cooTBEeTCTBEHHO B TeueHue 59, 40 m 46% ot oOmei
MPOJIOJKUTENHOCTH BETETAIIMOHHOTO MEpUOo/a.

Takum o00pa3oM, MoOAJEp)KaHUE BIAKHOCTH TOP(DSHBIX TOYB B OMNPEICIEHHOM
WHTEpBaJie MPEACTaBIseT cOOOW JOBONBHO TPYAHYIO 3a7ady. B pasHble Tofbl MPOUCXOTUT
CKayKoOOpa3HOE H3MEHEHHE BJIAaro3anacoB OT COCTOSHUS IOJHOTO HACBHILIEHUS [0 Tpezena
BJIQYKHOCTH Pa3pbiBa KanmuuIsipoB. EciM OLEHUTH CTENEHb MEIMOPATUBHOIO BO3JAEHCTBUS, TO
Cpelu BCEX HCCIeNyeMbIX M0YB TOp(sHbIE 3auJICHHbIE MTOYBBI 3aHUMAIOT caMoe OJIaronpHusITHOE
MOJIOKEHHE C TIO3WMIMKA COXpaHEHHsI BIArooOECNEeYeHHOCTH B ONTHUMAIBHOM JHala3oHe B
TE€YEHHE MPOJOJIKUTEILHOTO BpEMEHU. DTO OOBSACHSETCS MPEeXkae BCEro MX IeHEeTHUYECKUMU
CBOMCTBaMH - HHU3KHUMH KOdPHUIMeHTaMu (QUIbTpallMd ¥ BOAOOTIAYHM. Ypokail ceHa
MHOTOJIETHUX TpaB B CPEIHEM 3a TPH roja coctaBwmi no Bapuantam 60, 75, 90, 120 u 150 m
COOTBETCTBEHHO 57, 55, 43 u 43 n/ra.



Tabnuma 34
YpoxaiiHOCTH ceHa MHOT0JIETHUX TPAaB Ha MOYBAX, 0CyIIAeMbIX 3aKPBITHIM IpeHa:keM, MoiiMa p. Uyasima, n/ra

1978 1979 1980 1981 1982
VYKocH VKoCH VKOCHI VYKochH VKOCH
Bapuantel =77 3 : 1 2 3 : 1 2 3 : 1 2 : 1 2 :
SN 13.0 > > > =
17.0522.07 | 13.09 &) 18.06 | 19.07 9 ©) 19.06 | 30.07 | 10.09 ©) 18.06 | 12.08 ©) 25.06 | 24.07 ©)
Topdsiable MOYBHI
0,8x25 26,5 | 27,7 14,5 | 68,7 26,1 23,2 255 | 74,8 32,9 22,3 9,4 64,6 | 37,6 37,1 | 74,7 | 34,1 30,2 | 64,3
1,1x25 27,1 | 355 | 17,5 80,1 29,8 27,0 44,0 | 100,8 | 32,0 28,5 11,8 72,3 | 23,8 442 | 68,0 | 50,1 422 | 92,3
1,3x25 343 | 454 | 20,7 | 100,5 | 35,8 30,4 41,6 | 107,8 | 29,5 26,9 9,1 65,5 | 30,1 29,2 | 59,3 | 404 432 | 87,2
HCP, o5 8,7 | 15,7 6,6 21,0 13,1 9,8 16,6 | 29,8 7,2 6,5 3,8 10,1 15,9 18,8 16,5 - - -
Toumocts | - - . 162 | 120 | 152 | 109 | 80 | 77 | 113 | 48 | 115 | 138 | 64 . - -
ombITa, %
JlepHOBO-TI€€BaTHIE TOYBHI
0,8x16 355 | 16,8 | 16,0 68,3 28,1 22,2 11,8 | 62,3 27,7 14,3 4,0 46,0 15,7 20,8 | 36,5 | 31,4 54,7 | 86,1
1,1x16 325 | 414 | 32,8 | 106,7 | 204 36,6 356 | 92,6 42,8 25,5 14,6 82,9 | 30,0 447 | 74,7 | 39,5 46,6 | 86,1
1,3x16 30,5 | 21,9 | 12,0 64,5 24,1 27,1 17,6 | 68,8 28,4 11,7 3,8 439 | 28,0 30,3 | 583 | 24,5 18,6 | 43,0
1,6x16 33,6 | 53,6 | 13,0 | 100,2 19,2 29,1 19,2 | 67,5 36,6 21,0 6,6 642 | 324 342 | 66,6 | 27,7 32,4 | 59,8
HCPO0,95 8,9 9,5 7,6 15,7 3,6 12,9 7,6 18,1 3,4 4,1 33 7,7 - - - 8,1 14,8 14,3
TounocTh
ombita, % - - - - - - - - - - - - - - - 8,8 12,9 7,0

ITpumeuanue. [Tpouepk (-) — HE paCCUUTHIBAIOCH.



ITapamMeTpbl MaTeMaTHYeCKOH CTATUCTUKYU NPH 06padoTKe pe3yIbTaToB

YpO:KaeB MHOI'0JIeTHUX TPaB Ha TOPQSHBIX NOYBaAX

Tabnuma 35

Ykocsl BinsiHue BapuaHTOB, Bnusinue Bnusinue
% TIOBTOpEHUH, % ciryqaiHocTeH, %
1978 | 1979 | 1980 | 1978 | 1979 | 1980 | 1978 | 1979 | 1980
I 57,7 | 44,7 | 534 | 16,6 3,3 18,0 | 25,7 | 52,0 | 18,6
II 64,6 | 524 | 448 1,6 1,3 10,9 | 33,8 | 46,3 | 44,3
I 63,3 | 43,6 | 63,5 3,1 2,5 0,3 33,6 | 53,9 | 36,1
OOmmit ypoxaii | 70,5 | 52,7 | 57,2 4,1 0,2 104 | 25,4 | 47,0 | 324

MeteopoJiorudeckue yciaoBus B rojasl uccjaenosanuii ('MC, M.bparuno)

Tab6nuia 36

MeTeOpOJ’IOFH‘IeCKI/Ie Troabl MGCHL{LI

XapaKkTCPUCTHKA X-IV \Y% VI VII VIII IX V-IX
AtMoc]epHbIe 1979 | 1825 | 49.6 | 75.9 334 | 1109 | 462 | 316.0
OCajikn, MM 1980 | 171.0 | 26.0 | 454 | 40.1 214 | 439 | 176.8
1981 | 128.6 | 34.7 8.4 68.4 30.8 270 | 1723

Temmneparypa 1979 10.5 7.7 17.0 20.0 14.1 9.9 13.7
Bo3yxa, * C 1980 | 103 85 164 | 173 | 147 | 98 133
1981 7.7 9.8 17.7 16.0 16.3 9.0 13.8

Koappunnent 1979 - 0.8 0.9 0.4 2.1 1.0 1.0

YBIKHCHUA 1980 - 0.3 0.5 0.6 0.4 0.8 0.5

1981 - 0.3 0.1 1.3 0.6 0.6 0.4
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BoaHblili pekMM [1epHOBO-IJIeeBATBIX MOYB MNoiMbI p.YUyabiMa, ocymiaeMbIX
3aKpbITHIM JpPeHakeM. BecHOW AepHOBO-rieeBaThlie MOYBBI HU3KOW MOWMBI HAXOIATCS B
COCTOSTHUM KalWJUIIPHOTO BIArOHACHIIICHUS, a B OTAEIbHBIC TOJbl B COCTOSHHUH, OJHM3KOM K
MOJTHOM BJIArOEMKOCTH. PaHee oTMeuanoch, 4TO JIEPHOBO-TJICEBATHIC TOYBHI IMEpe]] HAYAIOM
pOMep3aHus HACHIIIAIOTCS BIIArOW 3a cYeT aTMOCQEPHBIX 0CaKOB oceHHero nepuosa a0 0,60-
0,85 TIB. 3HauuTenbHOE YBEIWYEHHUE BIAKHOCTH JAHHBIX TIOYB MPOUCXOJUT BCIEICTBUE
GunbTpaU B JPEHBI TAJbIX CHETOBHIX BOJ. DTO Ba)KHAs MPUXOJHAS YacTh BOJHOTO OayiaHca
JUI. TIOYB TOJIBJACPHBIX CHCTEM, HE MOJBEPTaAOLIMXCA 3aTOILUICHUIO MaBOJOYHBIMH BOJAMM.



CnemgyeT OTMETHTH, YTO HAIW4YUE Tporecca (UIBTPALMK BJIAard CKBO3b MEP3IIYIO TIOYBY K
JIpEeHaM U, CJIeI0OBaTelIbHO, BECEHHETO IMOIMOJIHEHUS 3allacoB Bjard, y MHOTHX HccieloBaTenei
BBI3BIBAET COMHEHMSA. B CBI3M ¢ OSTHM BbICKa3biBaeTcsa MHeHue [bumos, 1968, 1969;
Jlorunos, 1974; JlanbkoB, besryoenko, 1979; JlorunoB, MyxomeTr3siHoB, 1981], 4T0O 3aKpBITHIi
IpeHax wmano mnpurojgeH B 3amagnod  Cubupu. Bwmecte ¢ Tem, wHcclenoOBaHUSIMU
JL.H.Crenanosa (1957), W.B.Pazopuna (1979), A.H.Kaiiropomosa (1981), b.C.MacnoBa u
B.K.MaxmnaeBa (1982) ycraHOBIIEHO, YTO BOJOIMPOHHUIIAEMOCTh MEP3JIBIX TOYB O0YyCIOBIICHA
HAJIMYUEM CBOOOJHONW TOPO3HOCTU. OTO TMOATBEPKAACTCA M HAIIMMH MHOTOJIETHUMU
HCCIIeIOBaHUSIMM ITOMMEHHBIX To4uB [Muummesa, Maxiaes, 1985].

UccnenoBanus, nposenennbie B.I1.ITandwmioBeiM (1980) Ha CyrIMHUCTBIX YEPHO3EMHBIX
MoYBax, TaKXKe IMOKA3bIBAIOT, YTO NP BIAKHOCTH MOYB Nepel npomep3anueMm meHsblie [1B
BECHOM  CIa0OBJIAXKHBIE, PBIXJIOCIOKEHHBIE IOYBBI XOPOLIO BIUTHIBAIOT Tallble BOABI U
MPaKTUYECKH TOJIHOCTBIO MX aKKyMYJIHPYIOT, MPU 3TOM 3arachl BJard JAOCTUTAIOT 3HAYEHUU
[II1B. bonee Toro, mpoBeAeHHBIH HAMU OIBIT C OCEHHUM BJIaro3apsAKOBbIM MOJIUBOM MOKa3all,
YTO Takas TI0YBA YTPAYUBAET CIIOCOOHOCTH BIUTBHIBATH TAJBIC BOJBI, KOTOpPBIC TIPH ITOM
MOJIHOCTHIO BBIMAJAIOT U3 BOJHOTO OajaHca MouB.

BeceHHeMy BIaroHakoIUICHHWIO B JIGPHOBO-TJICEBATBHIX I10YBAX OJIArOMPUATCTBYIOT U
camble Bbicokue B qaHHbId nepuoa YI'B (15-84 cm). OgHako BiMSHUE TPYHTOBBIX BOJA Ha
BOJIHBIM PEXKUM JCPHOBO-TJIEEBATHIX TIOYB SABJISICTCS] KPATKOBPEMEHHBIM: YK€ B Ma€ MPOUCXOIUT
pe3koe cHmkenue YI'B 10 2 m u riy0Oxke (Tabnuua 39), B TO BpeMs Kak Ha TOPQSIHBIX IMOYBaAX
naHHOTro 00BekTa YI'B mmmrensHOE BpeMs HAXOMWUTCSA B 30HE KAMMILIISPHOTO MOJITUTHIBAHUS U
B mepuoa Bererauuu ray6xke 1,0-1,5 M He cHmkaetcs. Takum oOpa3oM, yxe B Hadalle MIOHS
BIIQYKHOCThH B JIPHOBO-TJIEEBATHIX 1MouyBax cHmxkaercs 3a 0,7 [1B (puc. 15).

PaccMoTpuM BOIHBIN pexUM HCCIEAYEMBIX MTOYB PA3HOI CTENIEHU OCYIICHHS B CyXOU U
BIaXHBIA TOAbI (puc. 16). Bo BmaxHbIil Tox 00mas yBIaKHEHHOCTh NMOYBEHHOTO MPOQHISL
Bbiie. OHAKO W MPH BBIMAIEHUU aTMOC(EPHBIX O0CaJAKOB OOJBIIE CPEAHEMHOTOJIETHEW HOPMBI
B OTJIENIbHBIE MECSIIbI BETETAIMOHHOTO MEpPUOa BIAXXHOCTH IMOYB MPOJOJKAET CHUKATHCS 0
0,6 T1B u Hmxe. HeoOxoammo Takke UMETHh B BUY, UTO OTMEUYEHHOE CHI)KEHHE BIAXKHOCTH JI0
BIIQKHOCTH pa3pblBa KANMWJUISIPOB TMPOUCXOJUT MO BCEH TIIyOMHE METPOBOrO  Mpoduuis.
[Tonobnas BmaxkHOCTH B cyxue roiel B cioe 0-30 cM JepHOBO-TJIEEBATHIX IMOYB MOKET
COXpaHsThbCsl Ha mpoTsbkeHuu 73% mnepuojga Bererauuu, a B cioe 50-100 cm - 1o 88%
JUTUTENBHOCTH JJAHHOTO NIEPHOJIA.

Pesynbrarhl  aHanmm3a BOJHOTO PpPEXKHMMa OCYIIAEMBIX JEPHOBO-TJIEEBATHIX IIOYB
CBUJIETEIBCTBYIOT O 3HAUUTEIBHOM UX IepeocylieHnu. [Ipyu mpoeKTHpOBaHUM MPEIoNaraioch,
YTO CpeAHsIsi HOpMa OCYIICHHS 32 BETEeTAIlMOHHBINA mepuo OyneT paBHa 1 M. OjaHaKO JaHHOE
pacueTHasi HOpMa OCYILIEHHS BbI3Basla pe3koe CHIbkeHne YI' B u kak pe3ynbTaT - yMEHbILIECHHE
BJIAro3anacoB 10 KpuTuueckux mnpeaenos (Huwke 0,5 I1B) mpuMeHUTENbHO M K MHOTOJIETHUM
TpaBaM, MMPOU3PACTAIOLIMM Ha MOJBIEPE COMVIACHO MPOEKTY, M K IKOJIOTMUYECKOMY COCTOSIHUIO
MOYB B IOM. MOpP(QOJOTHYECKH 53TO BBIPAKAECTCA B YIUIOTHEHUH MW OJIHOBPEMEHHOM
JTUCTIeprupoBaHuu TouB (TouBa "meUHT"). Bo BceM moYBeHHOM Mpoduiie MCUe3ar0T MpU3HAKU
orneenus. I[logoOHOe HEOIATOMPUATHOE COCTOSHHE BIIAKHOCTH HA OCYIIAEMBIX JIEPHOBO-
rJIeeBaThIX TIOYBAX B YCIOBHUSX IMOJIbJIEpa MOXKET OBITh YCTpaHEHO B  pe3yibTare  HX
JIO’KJICBAHUS WM IPUMEHEHHEM IILTI030BaHUS.
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Prxc. 15. MixanHxa MOCIOHHBIX 3AMACOE BJIATH B
OCYUIAEDIBIX JePHOBO-IJIeeBAaTHIX MO YBaX MoHMIBI p.

Yymemza (1977-1982 rr.): 1 - cpempee sHavenHe
3aNacoB BJIATH, MDI; 2 - 3KCTIPENIAbHbIe SHAYe HHS
3aMacos BJIArH, MIDI.
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) mernee 60°%N8; 2) 60-70%; 3 70-80%; 4) 80-90% ' 5) Sonee 90 NA

OueHnka BO3JeCTBHUSI OPOLUICHHSI M OCYIICHHUSI HA BOJHBIA PeKHM IOYB IOHM.

IIpoBeneHHBIM  aHANW3  JUTEPATYpHOTO M SMIMPHUYECKOrO  MaTepuaja  MO3BOJSET
c(opMyIHpPOBAaTh OCHOBHBIE TIOJIOKEHHS ~ COBPEMEHHOTO COCTOSHHUS THUIPOTEXHHUYECKOU
MeJNIHOpallMi OWMEHHBIX MOoYB. ['eHeTHuyeckn 00yCIOBIE€HO, YTO MOYBBI MOWM B MPUPOTHBIX
YCIOBUAX C(OPMUPOBATHM TPOQHIb, XapaKTEPU3YIOIIUICS BBICOKMM COJEpXKaHHEM TyMyca,
ryookum (1o 100-120 cM) ero  HPOHUKHOBEHHEM, OJIarONPHUSATHOH, HO HEMPOYHOU
OCTPYKTYPEHHOCTbI0. OCHOBHBIM HPUPOJHBIM (HAKTOPOM,  OIpPEIENSIONUM pPaBHOBECHE
MTOMMEHHON NPHUPOAHONW SKOCHCTEMBI, SBISIOTCS MAaBOJOYHBIE BOJBI, KOTOPBIE MPUBHOCAT
IUIOJIOPO/IHBIA  HAaWJIOK H CO3MAl0T Ha ONPENETCHHBIM MepHoA TUAPOMOP(MHBIA pexUM
noMeHHbIX Mo4YB. [Ipy MogOOHOM BOJHOM pEXHMME M OrPaHMYEHHBIX TEIJIOBBIX pecypcax
I0KHO-TaKHON TMOA30HBL, OOpa3ylolMiicss TyMyC TpeAcTaBisieT co0oil HeyCcTOWYHBBIE
MOJIEKYJISIPHBIE KOMILJIEKCBI, KOTOPBIE JIETKO pa3pyIIAlOTCs MPH HEOJAronpusTHOM COYETAHUU
BHEIIHUX  (akTopoB. OTcioma  CTPYKTypa MONMEHHBIX MOYB HEIOCTATOYHO IPOYHA,



MOJBEPKEHA OBICTPOMY pa3pyIICHUIO, YTO M OTMEYAeTCs HAIIUMH
BBIBOJIaMM JIPYTUX aBTOPOB [AnekcamuH, Eropos, 1974].
HeycToiunBOCTh M HEMPOYHOCTH CTPYKTYPhI IOMMEHHBIX I10YB, XapaKTEPU3YIOLIUX HUX
wiogopoaue, onpenensercs u (akropoM BpemeHH. [loiiMmeHHBIE TOYBBI — MOJIOJBIE MOYBBI U
COCTOSTHUE KIIMMAKCa, KOTOPOE XapaKTEpU3yeT yCTOMUMBOCTh 3KOCUCTEMBI B 1IEJIOM, /ISl HUX HE
XapaKTepHO BCIIEACTBHE YCIIOBUN MOYBOOOPA30BAHUSA. DT HMPHUUYUHBI OMPEICNAIOT CBONCTBA
MOWMEHHBIX MTOYB U OOBSACHSIIOT HEOOXOIUMOCTh OEPEKHOT0 0OpaIIeHUs C HUMH.
['mapoTexHUUEeCKHME MENMOpaluyd  HU3MEHSIOT  OJMH W3 OCHOBHBIX I1apaMeETpOB,
ONPEACIAIONNX YCTONYUBOCTh PABHOBECHS ITPOTEKAIOIINX B MOMMEHHBIX IIOYBAX MPOLECCOB,
BOJHBIN peXUM. /[aHHbIE U3MEHEHUSI UMEIOT PA3JINYHYIO CTENEHb: OTKPBIThIE KAHAJIBI CBSI3aHbI
C TEM MEHBUIMMU W3MEHEHHSIMH, YeM OOJIbIle PAcCTOSHUS MEXIY HUMH, 3aKPBITHIN JApEeHax
CYyILIECTBEHHO U3MEHSET BOJHBIM pexuM. OQHAKO Ha BCEX MEIMOPATUBHBIX CUCTEMAaX JIaHHbIC
W3MEHEHHUS MPOUCXOAAT NPEUMYILIECTBEHHO B NIEPBOM IIOJIOBUHE BETETALIMOHHOIO IE€PHOJA.
[Ipun ocyuieHHH ApeHa)keM YK€ B Hayalle HMIOHS BIAXHOCTh XapaKTEPU3YyeTCs 3HAUCHUSIMU
mensbiie 0,6 I[IB, B To Bpemsi kak Ha cucTeMax C OTKPBITBIMH KaHalaMM JIaHHAs BJIAKHOCTb
ycraHaBnuBaerca cnyctsa 1,0-1,5 mecsna. Ho B mouyBax BcCeX MEIHOPATUBHBIX CHUCTEM
oTMeyaeTcsl Ne(UUUT  BIAKHOCTH,  pPA3JIMYAIOUIMIICS 1O  BEIMYMHE M JUIUTEIbHOCTHU
BO3/1ecTBUS. TO €cTh OCHOBHOE pa3inyue B BO3JIEUCTBUU MEIUOPATUBHBIX CHUCTEM OTMEYAETCS
B MHTEHCHUBHOCTH COpOCa BECEHHMX M3JIMIIKOB BJIarM, KOTOPbIE CKJIAJBIBAIOTCS U3 CYMMBI
MaBOJIOYHBIX, TAJIBIX CHETOBBIX U IPYHTOBBIX BOJA. B cBOrO ouepenp, AaHHas Biara €KeroaHo
CO3/a€T YCJIOBUS JUIsl TIOBTOPEHUSI T'€HETHYECKOI0 LIMKJIA MONMEHHBIX IIOYB - 3aTOIUICHUS -
HE3aBHCHUMO OT CIloco0a MeTMOpaTUBHOrO Bo3zaeicTBus. OIHAKO, COMNIACHO TMPUBEICHHBIM
BBIILIE JIaHHBIM [0 YPOXalHOCTM MHOIOJETHUX TpaB HauOosiee OJaronpusiTHbIE YCIIOBUS
npouspacTanusi ObUIM CO37]aHbl Ha TOJIBJEPE C OCYIICHHEM 3aKpBITHIM ApeHaxkeM (10 129 1t
cena). Ilokazarenn oskoHOMHYECKOHW J(P(EKTUBHOCTH B  BHIE CpPOKa  OKYHaeMOCTH
PAcCMOTPEHHBIX METHOPATUBHBIX CHCTEM OTIMYAIOTCS B HE3HAUMTENbHOHM creneHu (1abdm.37).
TakuM 00pa3oM, OCHOBBIBASICh Ha BOJIHOM PEKHMME IOYB M MOKA3aTENISIX YpOXKasi MHOTOJIETHUX
TpaB, MO>KHO IPEANOJIOKUTh, 4YTO HanboJsee O1aronpusITHBIM MEIMOPAaTUBHBIM BO3JEHCTBHEM
JUISL TIOWMEHHBIX TIOYB MOJKET OBITh CTPOMTENBCTBO MOJBAECPHBIX CHCTEM C OCYIIEHHEM
3aKpbITBIM ~ ApeHaxkeM. Ho  paccMOTpeHHBIE HKOHOMHYECKHME TIOKAa3aTeNd elle  He
CBUJIETENILCTBYIOT, YTO MIOYBA B CHCTEME arpoOMOIIEHO3a MPOJOJIKAET OCTABATHCA B COCTOSTHUM
DKOJIOTHUECKOTO PAaBHOBECHA. BBIABUTH HANpPaBICHHOCTb U CTENEHb W3MEHEHUS IOYBEHHBIX
PeXKHMOB B pe3ylbTaTe MEJINOPAaTUBHOIO BO3JEHCTBUS - HaMBaKHEWIIas 3ajaya JUist
COXpaHEHHUs IJI0JOPOAUsS IOYB TOWM M PAaBHOBECHS NMONMEHHON YKOCHCTEMBI B LIEJIOM.
Tab6numa 37

IMoka3aTenu 3xoHOMHUYecKOi IPPeKTUBHOCTH OCYLIEHHS NOMIMEHHBIX MOYB.

HUCCIICAOBaHUAMU, n

CpauurensHas | Koadpduuuent
. Cpok
MenuopatuBHas SKOHOMHMYECKAs oO1ei
BapuanTst . | okymaemocrtw,

crucreMa 3¢ (EKTHBHOCTD, | SKOHOMHYECKOU
JeT

py0./ra 3¢ peKTHBHOCTH
OTKpBITas CETh 60 88,3 0.15 6,7
("Bepxmune 75 83,7 0,15 6,7
myra" 90 85,5 0,15 6,7
[erapckoro 120 31,5 0,12 8,4
patioHa) 150 33,8 0,12 8,4
25x0,80 50,0 0,18 5,6
3aKpHITHI 25x1,10 107,6 0,71 4.8
JpeHax 25X1,30 ]3],9 0,22 4,5
("Bepxawmii myr" 16x0,8 -25,6 0,14 7,1
3bIPSIHCKOTO 16x1,10 77,0 0,19 53
paiiona) 16x1,30 -77.,8 0,11 9,1
16x1,60 -19,8 0,14 7,1




BoaubIil pexxum onpeensieT COOTHOIIEHWE B TI0OUBaX BOABI M BO3/yXa, CIEAOBATEIIBHO,
U TIpOTeKaHHue (PU3MKO-XUMHUYECKHX U OMOJIOTUYECKUX MPOIECCOB B MOYBE. ITO, BEPOSITHO, U
SBJISICTCSI TIPUYMHOM TOTO, YTO MEJIMOPATUBHOE BO3ACHCTBHME HAa IOYBY JJIUTEIBHOE BpEMSs
OIICHUBAJIOCHh TOJBKO MO U3MEHEHUIO BOJHOTO PEXUMa.

HccnenoBanusi BOJHOTO peXMMa IOYB TOKA3bIBAIOT, YTO MPU OCYIICHHH TPOUCXOJIUT
CYIIIECTBEHHOE CHIDKEHHE BIAXKHOCTH MOYB. Hano monarate, yto emie Oosiee CyIIECTBEHHOE
BIIMSIHAE OCYIIICHUE OKKET Ha JAPYTrHe MOYBEHHBIC PEKUMBI, O YeEM JaJIee MOUIET PEUb.

Ha ocHoBanum  HaAmmMx  HUCCIENOBaHMM W pabOT MHOTOYMCIECHHBIX aBTOPOB
[[{o6poBonbekuii, 1968; benkoBckuii, 1979; Crenanos, Crenpmax, 1980] cienyeT BBIBOI O
HEOOXOJUMOCTH CTPOMTENHCTBA HA MMONMEHHBIX 3eMiIiX (paBHO B OOBAaJIOBAaHHOM U
HEOOBAJIOBAHHOM  BAapHMaHTaX) TOJBKO CHCTEM C JIBYCTOPOHHHM PETYJIMPOBAHHEM BOJIHOTO
pexxuMa. B BeceHHee MOI0BO/IbE H3IHUIIKHA BOBI JJOJDKHBI COPACHIBATHCS B BOJOTPUEMHUK, @ BO
BpeMsl JIETHEH MEXEHU - BO3BpallaThcs B MOYBBL. B ycnoBusax 3amagHo-CuOUPCKOTO peruoHa
OTBOJI M30BITOYHBIX BOJ| MOXET MPOBOJUTHCS TOJIHKO CUCTEMAMH MHTEHCHUBHOTO OCYIICHUS -
3aKPBITHIM JAPCHAKEM, TaK KaK JUIMTEILHOCTh BET€TAIlMOHHOTO MIEPHO/Ia 3/IeCh OTpaHUYCHA.

OpolieHre TOWMMEHHBIX TIOYB  XapaKTEPHU3YETCs CBOUMH 0COOCHHOCTSIMH:
HCCJICIOBaHMS TIOKA3bIBAIOT, YTO BBICOKAs (PHIIBTpAallMOHHAS CIOCOOHOCTHh TOYB OIpPEaeIseT
o0pa3oBaHUe CTOKA, OCOOCHHO TIPW HAJOKEHWU HAa MOJHB aTMOC(EpHBIX ocankoB. [loaTomy
JUTSL TIOJIEPKaHUSI TEHETHYECKH OOYCIOBIEHHOTO OWOJIOTMYECKOTO pPaBHOBECHS B JIAHHBIX
nouBax Hanbosiee 3p(HEeKTHBHBIMU OYIAYyT YacThIC MOJIMBHI HEBHICOKMMHU TTOJHMBHBIMA HOPMaMH,
a JUId CeNbCKOXO3SIICTBEHHBIX KYyJIbTYp HE MHCKIIOYAeTCS W HMITYJIbCHOE JI0XKICBaHHE,
HE00X0IMMOCTh KOTOpPOro 000CHOBEIBaeTcs, Hanpumep, b.M.Jlereruenko (1983). B pesynbrare
YacThIX TMOJMBOB OYyJEeT YCTPAaHEHO TaKOe HeXelaTeNbHOe CJEeICTBUE MEIUOpaIluy, Kak
KOHTPACTHOCTh BOJIHOTO PEKMMA, MTPOSIBIICHUIO KOTOPOHM CIOCOOCTBYET BBICOKAS MCIIAPSIFOIIIAS
CITOCOOHOCTH TOMMEHHBIX TTOYB.

Takum 00pa3oMm, MpUMEHEHHWEM OPOIICHHS JIOJDKHA JOCTUTAThCA HE TOJBKO BBICOKAsS
YPOKaHOCTh KYJIbTYp, HO U COONIOAATHCS HKOJIOTUYECKOE paBHOBECHE MOYB, TeM OoJjee, 4To
IIPU JOCTHKEHUH ONPEIEICHHBIX YPOBHEH YPOXKAEB JAIbHEHIINN UX POCT HE COIPOBOXKIACTCS
MOBBIIIIEHHEM BOJOMOTpeOneHust pacteHuil. (Ocoboro BHHUMaHHSA 3aclyKHUBAaeT CIOCO0
OpOIIEHUS BIUIOTH JIO MOJHOTO 3aTOIIeHUs Ha KopoTkuil nepuon [Cycnonos, 1985; [lanTenei,
1986].

O0006111as1 M37I0KEHHBIE BBIINIE JAaHHBIE, BBIAEIUM OCHOBHOE. ONTHUMalIbHBIE 3HAUYECHHUS
BJIQXKHOCTH C TO3UIMI TpeOOBaHMI pacTeHHl H3MEHSIOTCA B IMHUPOKHX mpeaenax. C
OKOJOTUYECKUX TO3UIUN Mpeaen JaHHOW  BIIAXXHOCTH JOJDKEH OBITh  OJM30K K
CPEIHEMHOTOJIETHEHN €r0 BETUYMHE B MIPUPOJIHBIX IKOCHUCTEMAX, TOT/Ia TeHETUYECKH 00YCIOBIEH
HOE OHOJIOTHYECKOE PAaBHOBECHE B IMOYBAX OYAET COXPAHATHCS JOJTO, ONMPEesis JajlbHeHIee
pa3BUTHE TOYBEHHBIX PEXHMOB K COCTOSHHMIO KIHMAaKCca B YCJIOBHUSIX TOWMEHHOIO
MOYBOOOpa30BaTENHLHOTO TIpoliecca. Hampumep, mpu ocymeHnr TOPGSHBIX MTOYB ONTUMAIIbHBIN
PEXUM BIAXXHOCTHU JIOJKEH ToaepuBaThes B mpeaenax 0,75-0,85-0,95 1B, ¢ npeobnaganuem
3Hayennit 0,85 TIB. JlaHHyr0 BIaXHOCTh JOJDKHBI OOecleyuBaTh OCYIIMTEIbHAs U
OCYIIUTEIHHO-YBIAKHUTENbHA cUCTeMbl. K  JaHHON  BIAQXHOCTH  MOAOUPAIOTCS U
COOTBETCTBYIOIINE CEIbCKOXO3UCTBEHHBIC KYJNbTYphl. I moanepkaHus TEHETHYECKH
OOYCIIOBJICHHOTO COCTOSHUSI TIOWMEHHBIX TIOYB B  YCJOBHSIX  HE3aTAIUIMBAEMON TONMBI
MIPOU3BOUTCS YBEIIMUEHUE UX BIAKHOCTH IMOCPEICTBOM 3aTOTLICHHUS.

MenuopatuBHble CHUCTEMbI HE OYAYyT SKOJOTHYECKH pallMOHATBHBI MU AYKOHOMUYECKU
3¢ (PEeKTUBHBI, €CIM TPH WX MPOCKTUPOBAHUH HE OYAYT YUYUTHIBATHCS PEXKHUMBI TIOYB.
[IpoBeneHHbIE HCCIIEIOBAHUA BOJHOIO PEXKMMa IOYB IMOWM IOKa3bIBAIOT, YTO PEXKUMBI U
CBOMCTBA TOYB, COCTaBIAIONIMX CTPYKTYPY MOYBEHHOTO MOKPOBA MEIMOPUPYEMOTO yYacTKa,
JOJKHBI OBITh OMPEACNSAIONIMMU TPU  MPOCKTHPOBAHUHM PEKUMOB  OPOIICHHSI/OCYIIICHUS.
[Ipexxne Bcero, UWMEIOTCS B BHAY 3aTOIUIIEMOCTh TOWMBI, 3WMHEE BJIArOHAKOTUICHHE,



rpaHyjJoMeTpudeckoe U OoTaHuueckoe (B ciyyae TOPQSHBIX MOYB) CTPOCHUE MPOdUIIs MOYB
MOMMBI, ONpeeNsaoNIie UX BOJIHO-(PU3NUECKIe CBONCTBA U PEKUMBI.

Kak nokazanu Hallu HCCIENOBaHUS, pPEKUM OPOLIEHMS, PACCUUTAHHBIM HAa OCHOBE
METEOPOJIOTUYECKUX MMapaMeTpOB, HE OOECHEUUBAET SKOJIOTHYECKHE MOTPEOHOCTHU MOYB U HE
rapaHTUPYeT ONTHUMAIBHYIO BIAro00eCIeYeHHOCTh CETbCKOXO035CTBEHHBIX KYJIBTYp. YPOBHH
TPYHTOBBIX BOJI, KOTOpbIE SBIIAIOTCS OCHOBHBIMHM IOKa3zaTelsiMH pabOThl OCYIIMTEIHHOU
CHCTEMBI, TaKXe HE CO3/al0T TPeOyeMBIX Ui MOYB U PACTCHUH YCIOBHWA M HE MOTYT OBITh
3HaYUMBIMU MTapaMETPaMH COCTOSIHUS arpoOUOIIeHO3a.

TemMmnepaTypHB U pexXHUM IO 4YB. TemneparypHslili pexuM KOHKPETHOI'O
PErHOHAa OMPENEseTCs €ro paauanoHHbpIMU yeioBusaMu. [1o manaeiM B.H.[lumo (1968, 1972),
panuanoHHbI OanaHC IEHTPAJbHOM TaekKHO-JIECHONW oOyacTh OopeanbHOro mosica, Kyzaa
BXonuT 3ananHo-Cubupckas TMOYBEHHAs MPOBHHIMS, oOmpeneiser (HOpMUPOBaHHE IIOYB,
OTHOCSILIUXCS MO TEIUIOBOMY PEXUMY K  JUIMTEIbHO-CE30HHO-IIPOMEP3AIOLIEMy  THUILY.
Tepmuueckuit pexxuM 3anagaHo-CHOMPCKON MPOBUHIIMK XapaKTEpU3YeTCss CYMMOM TemrmepaTyp
Boimie 10 rpamycoB C Ha rayoune mousBel 20 cm 1550-1700 rpagycoB C u cpenneit
TEMIEpaTypoil MOUBHI 3a TEIJIbIA Mepuoa Ha Toi ke rimyoune 5-10 rpagycoB C [Boponuna,
1973].

TemnnoBoii pexxuM SIBJISETCA OJHUM U3 BeAyIIUX (aKTOPOB Kak MPU CO3TAHUU YCIOBUI
IIPOM3PACTaHMs CEIbCKOXO3AWCTBEHHBIX pPACTEHUH, TaKk W NpU MNOJJAEPKAHUH PABHOBECHS
MPOTEKAIOIIUX OMOJOTUYECKHX U (U3NKO-XMMHUYECKUX MPOIIECCOB B TOYBe. B MennopatuBHOM
IUTaHE JTAHHBIA (PaKTOp MOKa PEryIUpyeTCsl ONOCPEIOBAHHO Yepe3 U3MEHEHHE BOJHOTO pPEKUMa
U YBEJIMYEHUE TEIUIONPOBOJHOCTH 32 CUET arpoTexHuueckux Meponpusaruil [Kiroea, 1974;
[Munpuc, PeByt, 1974]. [Ipn ananuze TpeOOBaHUN pACTEHUN K BHEUIHUM YCIOBUSM CpEIbl
npupaercs OoNbllIoe 3HAYEHHWE BIAKHOCTH M TMPAKTUYECKH  HUYEro HE TOBOPUTCA O
TEMIEPATYPHOM  PEXKUME. W3 MeTeoponormyeckux mapaMeTpoB TEIJIOBbIE  YCIIOBUS
CEJIbCKOXO3SMCTBEHHBIX KYJBTYP XapaKTepU3yIOTcs cymMMoin Temneparyp Boiie 10 rpanycos C,
U3 MOYBEHHBIX - TEMIEPaTypoil MOYBBI MPH NPOpPACTaHUU CEMSH, CYMMOH TemImepaTyp
6ombme 10 rpagycoB C Ha rinyOuHe pu3ochepHON 30HBI, TIIYOWHOW TNPOHUKHOBEHHUS
HKCTPEMAJIBHBIX MOJIOKUTEIBHBIX TeMmIeparyp. BMmecte ¢ TeM BiMsHUE TeMnepaTyphl JOHKHO
npociexxuBarbes B tuHamuke. Tak, A.M. Illynasrun (1972) npuBoauT JaHHBIE IO B3AaUMOCBSI3U
TEMIEPATYPbI MOYBBI U IPOAOKUTEILHOCTH BETr€TallMOHHOIO Nepuoja pacTeHui (Tadi. 38).

Taonuma 38

BunsiHue TemMnepaTypbl NOYBBI HA JVIMHY BereTainoHHoro nepuoaa (Ilyasrun, 1972)

Temneparypa JlmvHa BereTalMoOHHOTO MEPUO/a, THU
noussl, ° C MIICHUIA STYMEHbB OBEC
15-20 78 73 79
12-14 81 77 83
8-10 106 98 106
6-7 124 120 139

MHuorumu uccnegoBareiasiMi ObUIO TIOKa3aHO, YTO IPU MOBBIILIEHUN TEMIIEpaTyphl OUYB
B HUX BO3pPAcCTaeT aKTUBHOCTbh OMOJOTMUYECKUX U (PU3MKO-XMMHUYECKHX mporeccoB [Peyt, 1971;
3umenko, 1977; Xasue, 1983 wm np.]. Tak, MexIy 4YHCICHHOCTBIO MHKPOOPTraHW3MOB U
TEMIIEPATYPOI BBIABIAETCS CIEAYIOIAs 3aBUCHMOCTB. C POCTOM TEMIEpPATyphbl MOYBBI 10
OTpPEICNIEHHOT0 YPOBHS IOBBIIIAETCS AKTUBHOCTb MHUKPOOPTaHM3MOB U (EpMEHTOB [AnueB,
lamxues, 1972; MouceeBa, 1975; Anues, I'yceitnoB, 1980]. TemnepaTypHbIii onTUMyM Y
pasIMYHBIX MHMKPOOPTraHU3MOB pa3audeH. ONTHUMaJIbHBI HHTEpBAl TEMIEpaTypbl AJs
HuTpuuIUpyomux Oaktepuil Haxomutcs B npeaenax +23+35 rpagycos C [[lomon u ['u ne
bapxkak, 1960], Hayano ke aKkTUBU3AIUY KUZHEAEATEIbHOCTH oTMedaeTcs npu +7 rpagycax C.

B ecrecTBeHHBIX OMOLIEHO3aX (OPMHUPYETCS ONTUMAIbHBINA OajgaHc 0OMEHa BEIECTB H
SHEPrMH B KIMMAaTHYECKUX YCIOBUSAX OIPEIECIEHHOrO pernoHa. B arpobuoneHosax maHHOe



paBHOBECHE HApyLIaeTcs, YTO B  OCOOOH CTENEeHU MPOSABISAETCA TNPU THIPOTEXHHUUECKUX
Menuopanusx. Tak, IMOBEPXHOCTHBIH S5-CAHTUMETPOBBIM CJIOW OCYIICHHBIX TOPQSHBIX MOYB
nporpesaercs 10 60 rpagycoB C, B HeocymeHHbIX 10 20 rpanycoB C [Kospuro, Butuenko,
1980; Cymac, 1982; Psaboi, Kosame, 1986]. Ecim pe3koe yBelnWYeHHE TeMIIepaTypbl
OTMEUAETCsl B Hayajle BeEreTalliM pacTeHUM - MIPOUCXOAUT pE3KOE CHIDKEHHUE YpOKas.
[ToBblIeHNE ke TemmepaTrypbl B TEUEHHE BEreTallMOHHOIO Iepuoja M OCOOEHHO IpU
0JIaroNpHUATHBIX YCIOBUSAX YBJIQ)KHEHUS I10YB BBI3bIBAECT YBEJIWYEHUE AKTUBHOCTU IPOTEKAHUS
Ouosornyeckux ImpoueccoB. B pesyinpTare NpoMCXOAUT HapylIeHHE OHOJIOrMYECcKOro
paBHOBECHSI, YCUJIEHHUE IIPOLECCOB MMHEpPAINU3ALUM OPraHUYECKUX BELIECTB U CHI)KEHHE
HNOTEHIMATIBHOIO IIofopoaus noys. OTcroja cieayer HeoOXOAUMOCTh HM3YyYEHMs TEIIOBOIO
peKuMa TOYB C LENbI0 pa3padOTKU MPUEMOB €ro KOHTPOJIS U KOPPEKTUPOBKHU B 00IIIEi Moze-
JIM ONITUMU3ALUU TIOYBEHHBIX PEKUMOB.

Temnepatypublii pexuM TOPPAHBbIX MOYB. OTHOCHUTENBHO TOPQSIHBIX I0YB B
JUTEpAType WIMUPOKO PACIPOCTPAHEHO MHEHHUE, YTO OCYIIMTEIbHBIE MEIMOPALMM BbI3BIBAIOT
yXyAlLleHue TeMiieparypHoro pexxuma [Jlynunosuy, 1965; CkpsinHukoBa, 1974; [Ipuxotbko,
1976; Edumos, 1986]. Ha Ham B3ris, gaHHas MOCTaHOBKA BOMPOCAa HE COBCEM KOPPEKTHA.
TopdstHble TOYBBI B €CTECTBEHHOM COCTOSHHM 3aIlOJTHEHBI BJIArOM 1O TOJHOM BIaroeMKOCTH.
bnaronapst BBICOKOWM BIJIArOHACBHIIIEHHOCTH MX TEIUIOBBIE CBOWMCTBA OIPEIEISIIOTCS B OCHOBHOM
TEMIIepaTypHBIMHU MTapaMeTpaMu BoJbl. B pe3ynbTare TopdsHbIe TOYBBI TEIUIOEMKH, HETTTyOOKO
IPOMEP3al0T, HO HE MOTyT OBITh HCIOJIb30BaHbl B CEJIIBCKOXO3SHCTBEHHOM IPOU3BO/ICTBE.
Tonbko mocne ux ocymeHus popmupyrores Boinenennsie V. H.CkpeiaankoBoii (1961) B ocoOsrit
THUII TIOYBBI.

PaccMoTpuM TerioBble CBOMCTBA OCYIIA€MbIX TOPQSHBIX MOYB. TEIIOBON pexuM
XapaKTepU3yeTcs CJIEIyIOIIUMHU OCHOBHBIMH napaMeTpaMu: K03 punmeHTamMu
TEII0NpoBOAHOCTH (A) u TemneparyponpoBoaHocTH (Kt). Cornacno H.M.Muxaiinosoii (1954),
CyMMapHasl BEJIMYMHA TEIUIOBOTO MOTOKA B IIOYBY 3a MEPUOJ BereTaluu cocrasiseT 8-13%
paavallMoOHHOro OajlaHca MOBEPXHOCTH MOYBbI, U3 KoToporo 40% NpuXOauTCs Ha HArpeB U
oTTauBaHMe Mep3yoi mouBbl. OTCrOAa, Kazajgoch Obl, CIEeNyeT, YTO CHIKEHHE CTEleHU
MpOMEep3aHus - CYIIECTBEHHBIA pe3epB mporpeBaHust mouB. Omnako B.B.PomanoBeim (1961)
ObUIO OMpe/eseHO, 4YTO OCOOOro paszivuus B BEIMYMHAX TEMJIOBOTO MOTOKAa TOP(AHBIX U
MUHEPAJIBHBIX [OYB HET: HECMOTpPsS Ha TO, YTO IOCJIEIHUE MPOMEP3al0T Topas3io IIIyOxe,
OTTauBalOT OHHU pasblie. CienoBaTeNbHO, IPUUYMHA MEAJICHHOTO OTTauBaHUs TOP(SHBIX MOYB
U TOCIEAYIOUIEr0 MX INPOrpeBaHUsl 3aKJII0YaeTcss He B TIIyOMHE MX IpOMEp3aHMs, a B UX
TEIUIOBBIX CBOMCTBAX.

Bwmecrte ¢ Tem cneayeT BBLACTUTH U OCOOEHHOCTH TEIMJIONPOBOJHOCTH TOP(SIHBIX MOYB.
[Tpu mr000¥ yBIAXKHEHHOCTH TEIUIONPOBOAHOCTh MX 3HAUYUTENBHO HUXKE TEMJIONPOBOJIHOCTH
MUHEPATBHBIX TOYB (puc. 17), yTOo OOBACHSIETCS pa3HOM TEIUIOMPOBOIHON CIOCOOHOCTHIO U
COOTHOILIIEHHUEM COCTABIIIONIMX KOMIIOHEHTOB JaHHBIX MOYB. B  TOpQsHBIX MoyBax 3TO
pacTUTEIbHOE BEIIECTBO, BOJA M BO3AYyX, B MHHEpAIbHBIX - TPYHT, BOJa U BO3AYX.
TennonpoBonnocts Topda - 0,20, rpynra - 2,43, Bo3ayxa - 0,38 JIx/(m.c. rtpanycoB C).
HeonunakoBoe BiusSHUE OKa3blBa€T YBEIUYEHHE CTENEHU YBIAXHEHHUS MHUHEPAIbHBIX U
TOpsHBIX MOYB. 3anoiHeHue Biaroi Bcex mop oT 60 mo 100% yBennuuBaer ko3dduumeHt
TEIUIONPOBOAHOCTH B MUHEpaNbHBIX MoyBax B 1,09, a B TopdsHbIX MouBax - B 2,5 paza (cM.
puc. 17). CnenoBarenbHO, MPH OAWHAKOBOM TIOTOKE TemJa B TOP(SHBIX MoyBax Oyxaer
MIPOUCXOJUTh HATPEBaHHE, B OCHOBHOM, TOBEPXHOCTHOTO CJIOSI ¥ TPAJIUEHT TeMIepaTypsl OyieT
CYILLECTBEHHO BBIIIIE, YEM B MUHEPAJIBHBIX IIOYBAX.
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Puc.17. TemmoEsie xapaK TEpHC THEH MHHEPATEHELDX H TOp P AHEIX MO YE
[Porzanos, 1961 1.]:

a - TEINONPOESIHOCTE; B - TEMIEPaTYPONPOEO THOCTE .

1 - MoHEpans Han MowEa ¢ 06 BenHoH paccoi 0,9 (pexo gHCMEpCHan);

2 - ¢ obBenmoi raccoit 1,5 {dremwognenepenan); 2 - cdarmeBsIH ouec ©

o Benoit praccoeit 0,04 r/cral npu t-200C; 4 - MHHEPATE HAA IOYEFA C

o BenHo it praccoit 1.6 riem3 (xpymomoguenepenan); S - © 0B eMHOF
maccoii 0.9 (xpyrmomesncnepenan); 6 - mooedt Topd (e B Illebenso )

Koadduiment TemmepaTyponpoBOJHOCTA BaXXKEH TPU  HU3YUYEHUH TEMIIEpaTypPHBIX
YCIOBUWA  MPOpACTaHUS CEeMSH WIn 00€CIICUeHHOCTH  KOPHEBOW  CHUCTEMBI
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp  MOJOXHUTEIBHBIMH  TeMIeparypamu. 3HadueHus K,
noydeHHsie B.B.PomanoBeim (1961) u ipencraBienasie Ha (cM. puc. 17), MOKa3bIBalOT, YTO
U TI0 CKOPOCTM TIpOorpeBaHus TOP(MSHBIE TMOYBBI CJIEAYeT CUUTaTh 3HAYMTEIBLHO  Oolee
XOJIOHBIMH, YeM MHUHepasibHble. [Ipu 3TOM BJIaXXHOCTh B IIMPOKOM JUANa30HE M3MEHEHUS He
OKa3bIBAET CYIICCTBEHHOT'O BIUSHUS HA yIyYIICHHE TEIJIOBBIX CBOWCTB TOP(MSHBIX mouB. M3
arpOTEeXHUYECKMX MEp BO3JCHCTBUS HaA TEIJIOBOM pexuM TOp(SHBIX MOYB Haumbosee



3HAUMMBIM  SIBJIIETCS TIOKAa BHECEHHE MUHEPAILHOTO TpyHTAa M OCOOCHHO TIeCKa,
TEIJIONPOBOIHOCTh KOTOpOro B IiesioM Oosbiie B 10 pa3 (Pomanos, 1961). Jlanublli npuem
MoMoraeT u30eKaTh U SBICHUS MO3THUX 3aMOPO3KOB Ha TopdsiHbIX TouBax [BosHiok, 1977;
bypmatoBa, 1984], koTopoe 00BSICHETCS HETITYyOOKUM MPOTPEBOM B JTHEBHOE BPEMS U OBICTPHIM
OCTBIBAaHMEM HOYBIO. B pe3ynbpTaTe mpu MOHMKEHUU TeMIEpaTyphl BO3JAyXa HOUYBIO B IIEPBYIO
ouepellb Ha TOPQSHBIX TOYBAX U BO3HUKAET SIBJICHUE 3aMOPO3Ka.

Huskas TtemmeparypornpoBOIHOCTh TOPSHBIX IIOYB OINpEAeNsieT MENJIECHHOE
MPOrpeBaHre BECHOM MpaKTUYECKU MpH JIt000i BiakHOCTU. BMecTe ¢ TeM JieTHHE TeMIepaTypbl
pacIpoCTPaHIOTCS HETITyOOKO, M BECh MOTOK TEIUIa KOHIICHTPUPYETCS B BEPXHUX CIOAX. Takum
o0Opa3om, Ouosiornyeckas cpaboTKa B HIKHUX CIIOSIX MOYBEHHOTO MPOQMIIL OYeHb 3aMe[IeHa.
Hano nonarats, TemnepaTypHbIM (PakTOpoM OOBSICHAETCS yCHIIEHHE OMOJIOTHYECKON cpaboTKu
MOBEPXHOCTHBIX CIIOEB, YTO U OTMEYAETCSI MHOTUMHU aBTopamu. [1lo3Tomy npu nmpoeKTupoBaHUU
MEJIMOPATUBHBIX CHUCTEM Ha TOPQSHBIX MMOYBAX MOXHO, OCHOBBIBASCh HAa 3HAHWUU COCTaBa U
cBoiicTB  Topda, momOOpaTh  arpoTEeXHUYECKHE NpUeMbl (TMECKOBAHHE, MYJIbUHPYIOLINE
MaTepuaibl M Jp.) JJIA YIYYIICHHS TEMIIEPATypHBIX YCJIOBHHM IUIAHUPYEMBIX KYJIbTYP WIIU
BbIOpaTh Takue KyJIbTYpbl, TPEOOBAaHUS KOTOPHIX K TEMIIEPATYPHBIM YCIOBUSM COOTBETCTBYIOT
TEMIIEPATYPHOMY PEKHUMY TOPQPSHBIX MOYB. [Ipy XapaKTepUCTHKE TEMIIEPATYPHOT'O PEXKHMA C
MO3UIMI JKOJOTUU U TpPeOOBaHMI PACTEHHH BaXKHO BBIJACIUTH CJCAYIONIME IapaMeTphl:
MpeaeIIbl TEMIEpPAaTyp W CYMMBl aKTHUBHBIX TeMIlepaTyp B KOPHEOOMTaeMOH 30HE,
TEMIEPATYPHBIN IPaIUEHT U TITYOHHY IPOHUKHOBEHHS aKTUBHBIX TEMIIEpaTyp.

HccnenoBanusi TeMnepaTypHOro pekuMa MOMMEHHBIX IOYB MPOBOIMINCH 10 1,6-3,2 M
CTAaIlMOHAPHO 3aJI0’KEHHBIMU JaT4uKkamu (Tepmopesuctopel MMT-4). Hx ornuuutenbHOU
OCOOCHHOCTBIO  fABJIICTCS  3HAYUTENIbHAs  3aBUCHUMOCTb  BEJIMYUH AIEKTPUIECKOTO
COMPOTHUBIIEHUSI OT Temieparypbl. [IpumMeHsieMble B HAIIUX HCCIEIOBAaHUAX 3aBOJICKUE
TepMope3ucTopbl Tuna MMT  M3roTaBisAIOTCS Ha OCHOBE MEIHO-MapraHIIEBBIX OKCHJIHBIX
MOJYTIPOBOJHUKOB. VX mpenMyInecTBa 3akiouatoTcs B OOIBIION TOYHOCTH MPU CPABHUTETHHO
HEBBICOKON YyBCTBUTEIHLHOCTH DJJIEKTPOU3MEPUTEIHLHON amnmaparypsl U B BO3MOXHOCTH BECTH
JTUCTAaHIIMOHHBIC U3MEPEHHS Ha OONBIINX TyOMHAX MPH JIFOOOM KOJIWYECTBE TOUEK M3MEpPEHUs
onHuUM npubopom [Muuiesa u ap., 1975). Tepmopesuctopet MMT-4 umeror auana3on padodunx
temneparyp -60+125 rpaaycoB C, cpok cimyx0sl - 5000 yacoB, cpok xpaHeHus - ao 10 jer
[[IedTens, 1973]. [lokazaHus MOKHO CHUMATh MOCTOM MOCTOSIHHOTO Toka P-334, 111 4313.

Mmuorue aBropsl [['ne6oB, Amnekcangpoa, 1973; Ilandwunos, 1975; Yurup, 1978;
KoBna, 1980] oTmedaroT, 4TO €CTeCTBEHHAsI XOJOIHOCTh JTUTEIbHO-CE30HHO-TIPOMEP3AIOIINX
nouB 3anagHoi CUOMpPU - TVIAaBHBIA JUMHUTUPYIOIIUNA (AaKTOp IS CETbCKOXO03HCTBEHHBIX
KynbTyp. Ilpexxne Bcero 3To oTHOCUTCS K TOopdsHbIM mouBaMm. B Tabn. 39 mnpuBeneHsl
TpeOOBaHUS  Pa3NUYHBIX KYIbTyp K IOYBEHHBIM YCIOBUSM, a B Tabu. 40 - Temmeparypa
Top(siHBIX TOYB B KOpHeoOWTaemMoMm cioe. M3 naHHBIX Tabmui cieqyer, 4To Ha Hayaiao
BEreTallud TEMIEpaTypHbIe YCIOBUS B  TOPQPSHBIX [MOYBaX  ONArOMPHSTHBI TOJBKO IS
MHOTOJIETHUX TpaB, a MHHUMAJIbHBIE TEMIEPaTyphl MPOPACTAHUS CEMSH TPUTOTHBI
MPaKTUYECKH [l BCEX PAaHOHUPOBAHHBIX COPTOB CEIbCKOXO35MCTBEHHBIX KYJIbTYP.



Taobnuma 39

TemnepaTypHbIe yCJIOBUS NPOPACTAHNS CEMSIH U NOSIBJICHUS BCXO10B
CeJIbCKOX03SICTBEHHBIX KYJIbTYP

Kynbrypa, copr Temmnepatypa npopacranusi ceMsiH | MUHHUMaJbHBIC WnrepBan
MHUHUMaJIbHAs ONTHMAaJIbHAS TEeMIIEpaTyphI TeMIiepaTyp
TIOSIBJICHUS HanOONBIINX
BCX0J10B, ° C BCX0Ji0B, ° C
Poxb o3umas 0-1" 2-37
[Tmennna sposas 0" 28" - 426"
I'opox Ha 3epHO 1 23" - 8-24"
Sumens ApoBoif 0 30° - 8-26"
Kpacrosipcknii 80
UepBoHeln 0 26 - 8-30"
Bunep 0 22 - 4-26°
Ogec, Hapeimckuit 0 24 - 8-30"
943
I'peunxa 347 - 6-7" -
Kanununckas
Jlen-nonrysern, 0 247 - 234"
Tomckuii 10
Kykypysa 8-10" - 10-117 -
Buxa sipoBas 1-27 - 2-37 -
Kiesep nyrosoit 0-1" - 2-37 -
CBekJ1a KopMoBast 347 - 6-7 -
TToxcomHeyHnK Ha 5-6 - 897 -
CHJIOC
Kaptodens 5-6 - 89" -

* — nanabple TOMCKOM CEIBCKO*035MCTBEHHON OIBITHON CTAHIINH
** — Crenanos (1948)
«» - TaHHBIE OTCYTCTBYIOT
Taonuma 40
[oka3aTenn TeMIIEPATYPHOTO PeKHMA OCYIIAEMBIX TOP(STHBIX OYB HA TIEPHO]
MOCEB-MOCATKA CEIBCKOXO03ICTBEHHBIX KYJIBTYP

TToka3zaTesy TeMIIepaTypHOro PexHUMa
Kymmstypa Criocod Tomt Croit TrauBanus, | Temmneparypa ciost 0-
OCYIIICHUST cM (mpeaensi o | 30 cm, °C (mpeaensl mo
BapHaHTaM) BapHaHTaM)

Mrorogeriue | AKPHITHI 1977 1-14 20 [ 420
TpaBbl ApeHax 1978 13-21 HE OIIp.

1979 6-10 -0,2 +0,3

1980 5-10 -0,2 +0,5

1981 HE o1Ip. -0,3 +1,3

1982 1-5 -0,6 +0,7

OBec 3aKpbITHIH 1977 14-31 0,0 +4,7
JpeHaX 1978 32-37 HE O1Ip.

1979 17-22 0,0 +2,9

1980 17-20 0,0 +3,5

1981 HE OIp. 0,0 +4,8

1982 22-30 0,1 15,0
KyKypy3a 3aKpBITHIN 1977 21-40 HE oIIp.
JIPEHAXK 1978 36-39 HE o1Ip.

1979 20-26 0,2 +4,1

1980 27-30 0,3 +4,0

1981 HE O1Ip. 0,4 +4.,9

1982 28-32 2,0 +7,0

IIpoBenenHsie HamMu wucciegoBanus [MHumesa, 1983, 1984] moxa3pIBaOT, 4YTO

ocymraembie TopdsiHbIe TOYBHI TpoMep3atoT 10 100 cM He3aBHCHMO OT crocoba UX OCYIICHUS



(tabm. 41). [lanHoe mnpoMep3aHHE HAYMHACTCS B OKTIOpPE M MPOJOIDKACTCS OKOJIO IIECTH
MecsieB. CpemaHsis MHTEHCUBHOCTh mpomep3anust - 0,5-0,6 cm/cyr. Haubonpmias riyOuna
poMEp3aHusi OTMEYaeTcsi B siHBape-peBpane. B cpaBHEHMH C aHajloraMm  €BpOIEHCKOMN
tepputopun CCCP, rinyOuna nmpomep3aHus ocymaeMblX TOPpGIHBIX TouB CHOUPH 3HAYUTEIIBHO
Oonpire. Tak, rryonHa mpoMep3aHusi TOPPSHBIX MOYB B Meniepckoil HU3MEHHOCTH COCTaBIISIET
30-35 cm (Macnos, 1960), Ha ceBepe eBpornerickoit uactu CCCP - 50-80 cm (Hectepenko, 1974,
1979), B bapabunckoit Husmennoctu - 70-110 cm (bapanoB, 1969; Jlorunos, 1974).
Haubonpiias ckopocTh mpomep3aHus B TOPPSHBIX IOYBAX OTMEYAeTCsl B PaHHE-3UMHUN
Nepuoji, KOrja TeMIEepaTyphl JaJIeKO HE caMble HU3KUE (CaMble HU3KUE TEMIEPaTyphl BO3AyXa B
sHBape-(peBpalie), HO CHEXKHBIM MOKPOB - HEOOJBIION MOITHOCTH. BbIcoTa CHEXHOTo MOKpOBa
OKa3bIBACT BIMSHUE U Ha Nocieayrolee npoMep3anue. Tak, pa3HULa B MOIIHOCTH CHEXHOI'O
nokposa B 20 cM ompezaensieT U pa3Hylo IyOuHy MpoMep3aHusi U CPOKH oTTauBaHus (puc.l8).
OTcrozia cneyer, 4To MEpONPUATH O CHEro3aJepaHuio (0cOOEHHO B paHHE-3UMHUN TIepH-
0J1) MOTYT OKa3aThb CYIIECTBEHHOE BIMSHHE Ha TEeMIepaTypy  KOPHEOOUTaeMOro Closl.
DddextuBHoCcTh dTOro ObUTa BBIsBICHA B.M.Kosmosckum (1957) u H.B.Opnosckum (1974),
HCCJICIOBAHMsI KOTOPBIX IMOKAa3alld, YTO JAHHBIM CIIOCOOOM MOKHO TOBBICUTH TEMIIEPATYPY
TopsiHbIX TTOUB Ha 3 rpaayca C, 4TO OYEHb BaXKHO JJISl CEIbCKOXO03HCTBEHHOTO ITPOU3BOJICTBA
B YCJIOBUSIX IOKHO-TaeXHOM Mmoja30Hbl. B.A.Anamenko (1972) mokazan, 4To MpH TemmepaType
nouBsl 4 rpagyca C Ha rayOuHe 5 oM (cpemHsisi TIIyOMHA 33€TIKH CEMSIH) TPOJIOKUTENIEHOCTh
nepuonaa [IOCEB-BCXO/bI cocrasnsier 26 nHel, a npu temmneparype Beimie Ha 1, 2, 3 u 4
rpaayca C ero npoaomKUTENIbHOCTh OYAET COCTaBMATh cooTBeTcTBeHHO 20, 18, 16 u 14 nuei.
[TonoGHbIe omnbiThl ObutH TpoBeaeHBl B 1949 r. CrommuBenom u Cnparom [Puvapnc, Xaras,
Mak-Komna, 1955] (puc. 19).

Taonupga 41

IToka3aTen mpoMep3aHUsI-OTTAHBAHMS O0CYIIAeMbIX TOP(SIHBIX MOYB

Croco6 ocymieHust, 00bEKT, paiioH BapuanTsl Toawt ['myOuna Hata
OCyIICHUS MPOMEpP3aHus, | TIOJHOTO
cM OTTaMBaHMSA
1973-74 107 19.09
1974-75 77 9.07
OTkpbITEIe KaHATBIL, «OTKPBITOE OOITOY» 400 1975-76 84 22.07
3BIpSHCKOTO paiioHa, noiimMa Yynbima 1976-77 77 20.06
1977-78 55 24.06
1978-79 50 17.06
OTkpbITHIE KaHAIBL, «BepxHue yra» 150 1978-79 54
Ilerapckoro paiiona, moitma Oou 1979-80 52
25x0,8 1976-77 80 25.07
25x1,1 1976-77 67 15.06
25x1,3 1976-77 81 25.07
25x0,8 1977-78 90 18.07
25x1,1 1977-78 80 19.06
3akphIThI ApeHax «BepxHuil myr» 25x1,3 1977-78 89 25.06
3BIPSHCKOrO paiioHa, noitma Kun 25%0,8 1978-79 79 8.07
25x1,3 1978-79 60 22.06
25x0,8 1979-80 61 20.06
25x1,3 1979-80 87 19.06
25x0,8 1981-82 70 10.07
25x1,3 1981-82 65 5.07




X
£
I I
= =] /,/F
o i XL 1 T T w
z .: \\
§: NN
2 \ -

) \
ommarra 135.06

g ommaeanag X8 06

- ! ommarnag 22,87

Faybuno

Oy o r—= 2 &———a 3

Puc. 18. HereHCHEHOCTE NMPORMEPIaHHA OC VINeHHEIX TOP AN oy mofmsr p. ynemea:
1 - papranT 1,1x25 p1; 2 - vapwanr 1 3x25 px (1978/79); 3 - papranT 1,1x 25 na (197778 r.)
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Puc. 19 Usmenenve cyxo20 eeca xopwed, cmepuw

U OMPpOCUIUX NOCAe CAXQUWUBOHUS YaCmed pocme-
HUU ¥ poozpaca - muorofieinHez0 npt 4% pasiiueiibix
memnepamypox 8 nowae (no LroNAUBEHY u Copaezy, 1949,
gomupyemcs - no C QwPusapdc, AM. Xazgu, T-M.
Max - Konna, 1955) &

A- xopru; 6-cmepHR: B- ompocwue Yacmu.



3a BEreTalMOHHBIA TMEPUOJA OCyIIaeMble TOPQSHBIE TMOYBBI IONMBI HPOTPEBAIOTCS
HEernyOOKo, U JUIS HUX XapaKTEpHbI HEBBICOKHME CPEIHEBEreTallMOHHbIE TeMmIepaTyphl (Tabil.
42). Temneparypa nous Ha riyonsHe 20 cM HOIAEPKUBACTCS HA YPOBHE aKTUBHBIX TEMIIEPATYP,
no J[.W.Iamko (1967), TOAbKO MOJIOBUHY JaHHOTO Tepuoaa. Heobxoaumo Takke HMETh B
BUIY, 4YTO HaJIM4YHe MOAOOHBIX TeMIepaTyp B TOP(AHBIX OCYIIAEMBIX MOYBAX OKAa3bIBACTCA
CMEIIIEHHBIM K KOHILy epHOoja BereTaluu, 4To OJarompusiTHO TOJBKO JUIS MO3/IHO YOUpPaeMbIX

CEJIbCKOXO035MCTBEHHBIX KYJIBTYP.
Taonumpga 42

IToxa3zaTe M TEMIEPATYPHOI'0 PEKUMA 0CYLIAEMBbIX 3aKPBITHIM APEHAKOM
M0YB HA PO/ BEreTAlMH CeJIbCKOX03AiiCTBEHHBIX KYJIbTYP

TToxa3zarenu T'ogwr

1979 1980 1981 1982
I'nyOuHa HpopaCTaHH;IOaKTHBHHx 60 45 65 30
temnepatyp (6onee 10°), cm
Cymma aI;TI/IBHBIX TeMIlepaTyp BO3ayxa 1903 1916 1974 1380
Bblie 10
I'nyOuna paCHpOCTpaHSHI/ISI JETHUX 20 Her 25 10
temnepatyp (bonee 15°), cm
[TpoomKUTENEHOCTD TIEpHO/IA C
Temmepatypoii 6osee 10° Ha riryoune 20 52 46 50 21
cM, % OT BCEro nepuo/ia BereTaiuu
CymMma Temriiepatyp Ha riayoune 20 cMm 1560 1386 1668 1221
Cpennsist Temnieparypa (°C) 3a nepuoj 7.9 7.0 8.5 6.2
Bereraiuu Ha riryoute 20 ¢M mo4BbI

Ocoboro BHUMaHMS  3aCITy>KUBACT cienyromiee OOCTOSITENIbCTBO: U3  aHallU3a
TEMIEPATYPHOTO pexuMa TOPQSIHBIX MOYB IO CyMME aKTUBHBIX TemrepaTyp Ha riyoune 20 cm
CIIEZlyeT, YTO TPAKTUYECKH BCE CEIBCKOXO3SMCTBEHHBIC KYNbTYPHl Ha JaHHBIX I0YBax
JOJKHBI OBITH oOecrieueHbl TermiaoM (cM. Tabmuibl 39 u 41). BMecte ¢ TeM, Ha OCHOBaHHUU
HAIIUX MCCJICIOBAHUN WM JIUTEPATYPHBIX NAHHBIX, O KOTOPHIX YIMOMHUHAJIOCH BBIIIE, W3BECTHO,
YTO IMOBEPXHOCTHBIH CII0M OCYIIEHHBIX TOP(SHBIX MOYB IPOrPEBAETCs B OTJENIbHbIE TIEPUO/IBI 10
50-60 rpamycoB C. Kak coepiienHo BepHo otmedaeT B.I.Hurup (1978:55), "maxoTHsI cioi
/.../ BO BpeMs BereTaluu neperper, U TeMmmnepaTrypa Mo4B JUMUTHPYET BETeTalUI0 He HUKHUMU
CBOMMH 3HA4YCHHUSIMH, a BepXHUMHU". [Ipu 3TOM riryOMHA MPOHUKHOBEHHSI BRICOKHX TEMIIEPATYypP
nocturaer 20 cM. 3aBUCHMOCTb TeMIepaTypbl BO3/AyXa M MOYBBl Ha TiyomHax 5 u 20 cMm
MOATBEPKIAETCS TAK)KE€ 3HAYEHUSIMH TeMIepaTypHoro rpaauenta (tabn. 43). CrnemoBaTenbHO,
HaJ0 TojaraTb, YTO OLIEHKAa TEIUIO00ECTIEYeHHOCTH CEeIbCKOXO3SIMCTBEHHBIX KYJIBTYp IO
CyMMe€ TeMIEepaTyp Ha JaHHOU IITyOuHE sIBIsieTcs HelpaBWIbHON. BmecTe ¢ Tem, Ha riryoune 30-
40 cM 3aBHUCHMOCTb TEMIEpaTypbl IIOYB OT TEMIepaTypbl BO3AyXa pe3KO TMagaeT u
XapaKTepU3yeTcss pAaBHOMEPHBIM M3MEHEHHEM B T€YEHHE BCETO BETeTAlMOHHOTO mepuoaa. o
UIOJIS TeMIiepaTypa Mo4B Ha JaHHOU riyOmHe umeet 3HaueHus 0-10 rpagycoB C, u TOJIBKO B
aBTyCTe-CeHTsI0pe JaHHbId cjoi mporpeBaercs n0 10-15 rpamxycor C. Hamo monarars, cymma
Temreparyp TopdsHbIX mouB Ha riyouHe 30 cm Oyner Oosee TOCTOBEPHO XapaKTEpU30BaTh
KaK TEeIUI000ECTIEYeHHOCTh CEITbCKOXO3SHUCTBEHHBIX KYIBTYP, TaK M TEMIEPATYPHBIH PEXAM
MOYB.



Taonunma 43

BepruxkajbHblii FPaJMeHT OCYLLIEHHBIX TOP(SIHBIX NI0YB

Mecsbl
Howasarema | Tox Obwexr Aekaza |y |y | v | ovim | IX V-IX
Temneparypa | 1979 84 | 17,5 | 20,1 | 14,5 | 100 14,1
BO3ayXa, ° C
O06ecmeyeHHOCTh
TeMIepaTypbl 52,0 17,5 19,5 | 50,4 17,5 13,5
BO31YyXa, %
Jpenax «Bepxuuit I 0,3 3,7 33 0,7 -0,2 He onp.
JyT» 3BIPSTHCKOTO II 29 53 2,8 0,7 -2,5 He omp.
BeprukanbHbiii paiioHa 111 2,9 3,5 2,5 -0,8 0,1 He omp.
rpagueHT OTKpBITbIE KaHAJIBI I 4,8 4,3 8,1 He He omp.
«OTKpBITOE OOTIOTOY I Heomp.| 9,7 4,2 8,1 He omp.
3BIPAHCKOTO paiioHa 111 3,2 5,1 4,7 omp- He omp.
Temneparypa | 1982 101 | 180 | 179 | 154 | 85 132
BO3ayXa, ° C
O06ecmeueHHOCTh
TEMIIEPATYPBI 12,0 8,1 65,0 | 30,1 56,1 15,0
BO31YyXAa, %
Beprukamsusiii Jpenax «Bepxuuii I 0,1 4.4 2,8 6,1 -0,2 He omp.
—— JIyT» 3BIPSHCKOTO 1T 3,7 4,1 3.8 2,5 -2,9 He onp.
paiiona 11 4,3 3,9 4,0 -0,8 0,5 He omp.

TeMnepaTypHbIii pesKUM IePHOBBIX M IePHOBO-TJIeeBaThIX M04YB. [0 sxoornyeckoit
kinaccupukanuu TemreparypHoro pexuma A.M.yneruna (1972), uccnenyemsie 1epHOBBIC
U JIEPHOBO-TJIEEBATHIE ITOUBBI OTHOCITCSA K TEILJIbIM, OJArONpUATHBIM Ul MPOM3PACTaHUS BCEX
CEJIbCKOXO3SUCTBEHHBIX KyNbTYp (Tabis. 44), HecMoTps Ha ux riaybokoe mpomepiaHue (Tadi.
45). Yxe Kk Havaly Bereraliy MHOTOJIETHHMX TpaB (B cpefHeM — 1 Masi) KopHeOoOUTaeMblil CII0i
JMAHHBIX TI0YB TOJHOCTHIO XapaKTepU3YeTCs HaJIMYMEM  TIOJIOKHUTENBHBIX TeMIeparyp,
HE3aBUCHMO OT ITyOUHBI uX mpomep3anus. [lonoGHOoe ObIcTpoe U I1yOOKOe pacnpocTpaHeHUe
MOJIOKUTEIPHBIX ~ TEMIeEpaTyp OIpPENeNsIeTCss XOpOIIeld TErIONPOBOTHOCTRIO JIEPHOBBIX U
JIEPHOBO-TJIEEBATHIX MONMEHHBIX MOYB, 4YTO 3HAYUTEIHHO CHMXKAeT BEPTUKAJIBbHBIN IPaJUEHT B
KOpHEOOHTaeMOH 30HeE.



TaoOnuma 44

IMoka3zarean TEMIIEPATYPHOI'0 PEKUMA ICPHOBBIX U I€PHOBO-IJIC€BATHIX
OB Ha MEePUOJ MOCEB-IMOCAIKA CeJIbCKOXO0351ii CTBEHHBIX KYJbTYP

IlokazaTenu TCMIICPATYPHOTO

peKnMa
Temneparypa
Kymrypa Bun memvopatmy, mo4Bs Tompt Cron ciost OI—)3 OZBI,
OTTauBaHMs, CM
’ °C (npenemnsbl
(penens! o
BapuaHTaM) 1o
BapHaHTaM)
1974 40 He omp.
Oporrenne, 1epHOBBIC 1975 Mep310Thl HET He omp.
1976 80 He omp.
OpotieHue, 1epHOBO- 1974 34 He onp.
FJ'ICeB’aTBIe 1975 62 He omp.
MHoromnetHue 1976 66 He omp.
TpaBbl 1977 32-42 2-10
1978 30-37 5-6
Ocyo1enne, TepHOBO- 1979 15-20 -0,7+1,9
rjIeeBaThIe 1983 20-25 -0,3+2,7
1981 He omp. -0,1+4,3
1982 34-48 He omp.
1974 100 1,9-4,8
OporieHue, 1epHOBBIE 1975 Mep3noTsl HET He omp.
1976 Mep3noTsl HET He onp.
Opomienue, 1epHOBO- 1974 66 Bl
FJ'ICeB’aTBIe 1975 Mep3noTsl HET 5-17
Onec 1976 Mep310Thl HET 4783
1977 60-73 7-15
1978 He omp. 3-6
OcymieHue, JepHOBO- 1979 36-70 1314
rieeBaThble 1983 47-50 3-10
1981 He omp. 7-11
1982 67-61 7-10
OporieHue, IepHOBO- 1974 75 7-10
rJieeBaThble 1976 Mep3n0Tsl HET 8-12
1977 83-141 15-23
Kyxypysa 1978 74-96 8-15
Ocy1mieHue, JepHOBO- 1979 60-92 39
TIIeeBaThHIC 1983 56-62 4-10
1981 He omp. 5-8
1982 84-110 8-11




Taonuma 45

IMoka3zaTenn MPOMEP3aHNA-OTTAUNBAHUSA JTCPHOBBIX U ICPHOBO-IJI€€BATHIX IIOYB

['my6una [Hara
Bun
ITouBsl Toaer NIPOME3aHus, TIOJIHOTO
MEJHOpaLH
cM OTTauBaHHA

1971-72 205 He omp.
Tleprosse 1972-73 90 He omp.

P 1973-74 160 20.06

1974-75 110 28.04

Opolenue 1975-76 90 4.05
1972-73 60 He omp.

Jleprioso- 757377y 127 13.06

riieeBaThe

1974-75 66 5.05

1975-76 75 10.05

1976-77 165 25.06

1977-78 163 6.07

Ocymenme | ACPHOBO- 978779 166 5.07

riieeBaTbie
1979-80 150 25.06
1981-62 150 29.06

Cpenusis TeMriepaTypa MOYBBI 32 MEPHOJ BereTanuu Ha riayomHe 20 cM uU3MEHsIETCS B
npenenax 12-15 rpagycoB C, uTo B JBa pasa BbIIIE [0 CPABHEHUIO C TOP(PSIHBIMU MOYBAMU
(Tabin. 46). Bech mouBeHHBII poduis porpeBaercs 1o Temreparyp 10 rpagycos C u Bbie, a
IyOMHA paclpocTpaHeHHs JIeTHUX Temrepatyp aocturaet 130 cm (cm. tabn. 46). IlogoGHbie
TEMIEPATyphbl B [TIOYBE B pa3HbIE M0 TEII000ECHEUYEHHOCTH T'Ojbl COCTaBIAIOT OT 7 110 50%
BEreTAllUOHHOTO NEPUOMA. 3acily’)KMBAacT BHUMAHUS CpPAaBHEHUE TEMIIEPaTYypHOIO pPEKuUMa
JIEPHOBO-TJIEEBATHIX MOYB BBICOKOM MOWMBI (p.TOMb) U MOAOOHBIX K€ MOYB HU3KOM MONMBI
(p.Kus). Ilocnennue, mpexxae Bcero, BBIACIAIOTCS Oobliel riyOrnHON npoMep3anus. B Temnbie
3UMBbl Ha BBICOKOW MOWMe IiIyOMHa MpoMep3aHus I€pHOBO-TJIeeBaThIX MOYB gocturaet 60 cm, a
HU3KON moWMbl - 150 cM; B XOJIOAHBIEC T'OJIBI COOTBETCTBEHHO 66 1 150 cM (cM. Tabi. 45)

Taonuma 46
TeMnepaTypHbIii pe;KHM I€PHOBBIX MOYB
[TouBs!
Tun
ITokazarenu N JICPHOBO-
ITOHAMBI JICpPHOBEIC
rieeBaThie
c BBICOKAS He omp. 1923
yMMa aKTHBHBIX TeM;'IeopaTyp BO37yXa S 1778
Beimze 10°, °C
HU3Kas 1880
[v6 BBICOKAs 240 6omee 200
TyOWHa pacrpoCTPaHESHUS fKTI/IBHBIX — 260 130
temmieparyp (6omiee 10°) cm
HU3Kas He omp. 110
IIponomKUTENEHOCTD NIEPUOJIA C BbICOKas1 87 80
TemrepaTypoii 6osee 10° Ha riryoune 20 BBICOKAs 64 60
cM, % ot Bcero nepuoga BereTaiunu HU3Kasg He omp. 70
C BBICOKAst 15,2 13,5
pEenHsIs TEMIIEpaTypa MOYBHI 32 nc?pnon F— 12.6 2.1
BereTanmu Ha Tiyoune 20 cm, °C
HHU3Kas He omp. 13,3
[av6 BBICOKas 150 120
nyOuHa paCHpOCTpaHeHI/CI)}IHeTHI/IX SEICOKaA 30 50
Temrepatyp (6omneel5°), cm
HU3Kas He omp. 33




JepHoBo-TiieeBaThie MOYBBI HU3KOW MOMMBI 3HAYUTENBHO XOJIOJHEE aHAJIOTHYHBIX MOYB
BBICOKOHM TOHMMBI W B Tiepuoj Beretanuu (cMm.tadn. 46). Hamo mosaraTte, OCHOBHAs IpUYMHA
3aKJIIOYAETCS B Pa3jM4UM BOJHOIO pEXMMa JaHHBIX MouB. llpenesnsl BIaXXHOCTH JIE€PHOBO-
riieeBaThIX ITOYB HU3KOU moiiMel coctasisgeT 0,6 I1B - 1B, Bricokoi moiimel - 0,7 I1IIB - TIT1IB
i npubmusurensao 0,5-0,7 [1B.

B 3aknroueHue OTMETHM OCOOCHHOCTH TEMIEPATyPHOTO PEKHMMa W3YYEHHBIX IOYB.
Ocymaembie TOp(hSHBIE TIOYBBI MO CBOMM TEIUIOBBIM CBOWCTBAM OTHOCSTCS K XOJOJHBIM
nmoyBaM. be3 TemioBod Menuopanuu ocymaeMple TOp(SHBIE TIMOYBBI IO TEMIIepaTypHBIM
YCIIOBUSIM 332 BECh BETCTAIMOHHBIA TEPHOJ  COOTBETCTBYIOT  TpPeOOBaHUSIM  TOJBKO
MHOTOJIESTHUX TpaB. TeMIepaTypHBI PEKHUM OCYyIIaeMbIX TOP(QSHBIX TOYB XapaKTEPU3YETCs
KOHTPACTHOCTBIO, UTO KpaiiHe HEOIArOMPHUATHO KaK ISl CEIbCKOXO3SHCTBEHHBIX KYIbTYp, TaK U
JUISl TEHETHYECKU OOYCIIOBIICHHBIX TOYBEHHBIX PEKHUMOB. OTCrOAa clielyeT HEOoO0XO0IUMOCTh
JIBYCTOPOHHETO PETYIMPOBAHUS BOJHOTO pPEXKUMa TOP(SIHBIX OCYIIAEMBIX IOYB C IEJBIO
CHI)KEHUSI TEeMIIEpaTypHOTO TPaJMEHTa B IOBEPXHOCTHOM CJOE€ MOYBBI. TemnepaTypHblii
peXuUM JIEPHOBBIX M JEPHOBO-TJICEBATBIX TOYB BBICOKOW M HHU3KOW TOWMBI OTBEYACT
TpeOOBaHUSAM BCEX CEIbCKOXO03WCTBEHHBIX KYJIbTYp MOATAC)KHON 30HBI.

Takum  oOpa3omM, TIpU  YCIIOBUHU  COOTBETCTBUS  ONTHMYMOB  TpeOOBaHMIA
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp K TEMIEpaType B Mpefenax KJIUMara permoHa U KiIuMara
MOYB BO3MOXKHO TMIOJYyYE€HHWE YCTOMYMBBIX YypOKAaCB IMPU COXPAHCHUH SKOJOTUYECKOTO
paBHOBecHsl B MoYBaXx. Tak Kak HW3MEHEHHE TemImepaTypel B mpeaenax 2-3 rpagycoB C
BO3MOYKHO 32 CUET U3MEHECHHS BJIAXKHOCTHU MOYB, 33]]a4a ONTUMH3AIIMN TEMIIEPATYPHOTO PeXUMa
MIOYB TPH NMPOSKTUPOBAHUY JOKHA PEIIaThCs COBMECTHO C ONITHMH3AIMEH BOJIHOTO PEKHUMA.

OKHCIUTENbHO-BOCCTAHOBUTEIABHB U pPEeXUM 00 4B. U3yueHue
OKHCIUTEIbHO-BOCCTaHOBHUTENbHOTO ToTeHnuana (OBII) B mouBax mpeacTaBiisieT HHTEpPEC U B
TEOPETHUYECKOM, M B MPAKTHUUECKOM aCIEKTaX, BIOJIHE 3aKOHOMEPHO 103ToMYy, uTo OB-pexumy
MOCBSIIEHO OOJBIIIOE KOJIUYECTBO PabOT, B KOTOPBIX OMHCAHBI BiusHue Ha BenuuuHy OBII
a’panyu, BIAXHOCTH , WHTEHCHBHOCTH Ouoxumudeckux rmporeccoB [Hryen Bu, 1968;
Kaypuues, 1969, 1981; Jlroxuna, 1971; Bo3niok, Kinumenko, 1982], conepxaHusi 3aKHCHOTO
kene3a [["aHTHMYypOBa, 1969; buprokosa, 1975; Kaypuues, 1978], mpoieccos
amMmMmoHuuKauu u  HUTpudukauuun [Tapapuna, Tapapun, 1970; Jlarpynuna, 1975],
temriepatypbl [Mammit, 1973; Kynmna, 1979; Jlenkos, 1981]. Baxno 0co60 nMog4epkHyTh, YTO
MHEHUsI 0 B3auMoBiHsHUM OBII u mapamMeTpoB MOYBEHHBIX PEKUMOB MPOTHUBOPEUUBHI. Tak,
Hapsily ¢ HanuuueM oOpatHoil 3aBucumoctu mMexay OBII u BnaxHocThio [3blpuH, ['punaens,
1963; Hryen Bu, 1968] ormeuaercs u npsimas cBsa3b [[enkos, 1981], a C.T.Bo3Hwok u
H.N.Kmumenko (1982) omuceiBaror cBsizb Mexay OBII u  BraxHOCTPIO B OCYyIIaeMbIX
ToppsAHBIX MOoYBax  mapabonoil  Tpereero  mopsaka. B paborax J.K.Kymma (1979),
C.T.Bozntok (1982), manmpumep, momguepkuBaercsi Hanmuuue npsmoir  3apucumoctu OBIT ot
temneparypbl mouBbl, a B.C./lenkoB (1981) oTpuiiaer BO3MOXXHOCTh MOAO0OHON cBsA3U. Bce
9TO CBHJIETEILCTBYET O TOM, YTO MexaHnu3M OB-MporieccoB B MOYBax OYE€HH CIIOKEH.

Hns  uzydeHus OKHCJIUTEIbHO-BOCCTAHOBUTEIHLHOTO COCTOSIHUSI TIOYB  TOMM
WCIIOJTH30BATINCH TUIATUHUPOBAHHBIE JJIEKTPOJbI, HW3TOTOBJIICHHBIE  COTJIACHO  METOJHMKaM
B.A.Pabunosnua u  C.B.Kyposckoii (1953) u T.ILIlonosoii u B.C.PocmsaxoBa (1963) ¢
HamuMu n3MeHeHusamu [Maumesa, 1975]. DnekTpoapl 3akiiaiblBAIMCh cTamoHapHo B 10-
CaHTHUMETPOBBIE CJIOU 70 TyOuHs! 1,6-2,1 M, mokazanus cHumanuck npudopamu ICK-1 u AD-
72 yepe3 3 1HA B TEUEHUE BET€TAIMOHHOTO MEPHO/IA.

Junamuka OBII B [epHOBBIX W JepPHOBO-IJIeeBATBHIX MNMO4YBaX. OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBI PEXKUM  TIOYB OMNPEACNSICTCS, KaK HW3BECTHO, WX TCHETHYCCKUMHU
CBOMCTBaMH U MOYBOOOPA3YIOMIMMH yCIOBUSIMHU. Tak, McclenyemMble MOYBBI XapaKTePU3YIOTCS
BBICOKOM  BOJIOTIPOHUIIAEMOCTBIO M,  CJIEIOBATEIbHO, BO3AYXOHOCHOW  TMOPO3HOCTHIO,
oOecreunBarOMIe TOCHOJCTBO OKUCIUTENBHBIX ycioBuil. (OJHAKO 3TO HE O3HAYaeT, dYTo
W3MEHEHUE BJIAKHOCTH B TOYBE HE  BIUSET HA OKHUCIHUTEIBHO-BOCCTAHOBUTEIHHYIO
obcranoBky. Ctenenp usMmeHeHus OB-pexxrMa 3aBUCHUT OT CTEMEHU JUCIEPCHOCTH U



arperupoBaHHOCTH MOYB WK orpenensercs nudpdepeHuansHol Topo3HocThio. COOTHOIIEHNE
MOp Pa3HbIX Pa3MEPOB U €CTh MPUUMHA reTeporeHHocT OB-yciaoBuil B MOYBEHHOM Npoduiie.
[TpoBenennsie uccnenosanus (Pesyr, 1971) no3Bosnmau cpaenaTh CIEAYIOIIMHA BBIBOA: 4YEM
IUIOTHEE M0YBa U 4yeM OoJibllie ee BIaKHOCTh, TeM MeJieHHee oTBoauTcs u3 nouBbl CO u tem
CUJIbHEE MPOSIBIISIETCA TEHJACHIMS K HAKOIUIEHUIO B HEW JIAHHOIO COEOUHEHMs. B phIXibIX
nouBax (o 1,3 r Ha KyOMYecKHil cM) Jake HpU UX CPAaBHUTEIBHO BBICOKOW BIIAXKHOCTHU
comepxanue CO B mouBeHHOM Bo3ayxe He mnpesbimaer 0,2-0,6% U COOTBETCTBEHHO
CoJIepXaHue KHUCIOpoJa He cHUKaercs 3a npenensl 20%. OB-cocTtosiHMe MOYB claraercs W3
OBII arperaToB, XapakTepHU3yIOIIUXCs IopaMu pa3sHbIX pazmepoB U OBII mouBeHHBIX ClI0€B Ha
pa3HbIX TIIYOMHAaX U OmpenenseT OMOIHEPreTUYECKOe COCTOSHUE MOYBBI HAa KaXKIblii MOMEHT
BpPEMEHH, CIIEZIOBATEIIbHO, H YCIOBHS KH3HEOOECIIEUeHUsI KOPHEBON CHCTEMBI PaCTEHUH.

KocBenHo cocrossane OB-ycinoBuii Mo4yB ONpeAeNsiFOT MO CBOOOTHOW IOPO3HOCTH,
KOTOpasi paBHAa Pa3HOCTH MEXIy OOIell MOPO3HOCThI0 U 00heMOM BOABI B mouBe (PeByr,
1971). 3amerum, uro nokazatens [II1B B ocymuTenbHON Menvopalnuu HET, €CTh IOKa3aTelb
IIOJIHOM BJIAroeMKOCTH. B oporieHuu BO3AyXOHOCHas MOPO3HOCTb IIOYB OIpENENsieTcs Kak
pa3HOCTh MEXIy 00beMoM, cooTBeTcTBYOmUM [IIIB mouB U WX BIaXHOCTBIO (B JIUTEpAType
TaK)K€ MCIOJIb3YIOTCSI TEPMHHBI '"MOPO3HOCTH a’pauuu’, "BO3AYyXOEMKas MMOPO3HOCTb',
"BO3IyXOHOCHAs MTOPO3HOCTH", "BO3AYX0EMKOCTH").

JAunamuka OBII B MuHepaJbHBIX NMOYBA BBICOKOH MOMMBI. B 1epHOBBIX MmouYBax
OBII usmensiercs ot 211 go 590 mMB ¢ nmpeobnananuem 3HadeHuit 300-400 mB. Ilpu stom
npelrenbl U3MEHEHUs BO3JYXOHOCHOW IMOPO3HOCTH COCTaBIAOT 5-25% u Oosee.
[IponomxurenbHble U OOWUJbHBIE OCAJKH BBI3BIBAIOT KPATKOBPEMEHHOE CHUKCHHE
OKHCJIMUTEIBHBIX ycioBuid B cioe 0-10 cM ¢ OBICTPBIM BO3BpAallCHHEM K YCPETHEHHOU
BenuuuHe 300-400 MB, 4TtO sBiAeTCS pE3yNbTATOM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
Oydepnoctu nepuoBbix mnouB. [lox mocnemueit, mo M.C.Kaypuuery u [.C.Opnoy (1982),
MOHUMAETCs CHOCOOHOCTh MOYB MPOTUBOCTOATh M3MeHeHuto OBII mpu neficTBUM pa3nnyHBIX
¢dakropoB, Hapymammux cioxusiieecs OB-paBHoBecue. B XxapakTepucTuke MNOYBEHHBIX
IPOIIECCOB JIaHHOE IMOHATHE TPaKTyeTcs: Ooyiee HIMPOKO, YeM B HEOPraHUYECKOM XUMHH.
[TprunHa 3TOrO 3aKJIOYaeTCsl B TOM, YTO B MOYBAaX CYLIECTBYIOT pazHooOpa3Hble OB-cuctemsl
KaK HEOPTaHUYECKOr0, TaK M OPraHUYECKOTO MPOUCXOKIEHUS, IPUYEM UX BO3JIEHCTBUE MOKET
OBITH MIPSIMBIM U ONOCPEOBAaHHBIM. [IpUMEpOM MOCIIETHET0 MOKET CIIYKUTh BHECEHHE B IIOUBY
BELIECTB, BIMSIIOIIMX Ha JKU3HENEATENIbHOCTh MHUKpPO(IOpPH, HO HE BCTYMNAOUIMX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpu 3TOM mon Bo3aelcTBHEM H3MEHUBIIETOCS
KOJINYECTBA  OIPENENEeHHBIX  (U3MOJOTHUECKUX TPYNI MHUKPOOPTraHU3MOB  IMPOUCXOAUT
u3Mmenenne OB-paBHoBecust mouB. Hano monarate, mo nanHod npuumHe W.C.KaypuueB u
J.C.OpinoB (1982) mpennarator Ha3bpiBaTh OydepHOCTh MouB nuHamuuyeckoi. O OydepHOCTH
MOYBBI MOXKHO CYAMTH IO CKOPOCTH HACTYIUIEHHS aHa’dpoOHO3Hca NMPHU 3aTOIIEHUU MOYBHI B
ycnoBUAX JabopaTopHoro omnbita [bornanos, 1971; Kaypuues, 1975].

Hamu Obu1 mpoBenen onbiT o u3ydennto OBII B 3aToruieHHBIX mouBax. B Teuenue 12
JHEN mpu 3aroruieHuu aepHoBoil mouBbl OBII B rymycoBoM ropusoHnrte nonusuics Ha 49 mB
wi 4,1 MB/cyr, 4To, corlacHO JIUTEpaTypHBIM JaHHBIM, CBUJIETEILCTBYET O 3HAUUTEIBHOMN
OydepHocTH M3ydaeMbIxX mouB. B To Bpems kak, mo ganHbeiM H.H.Mamnwmii (1973), B Mep310THO-
TaeXHBIX MOYBAX CKOPOCTH MaJIEHUs MOTEHIMalla COCTaBWiIa [UIsl BEpXHEro ropusonta 4,5
MB/cyT yxe Ha 2-0i JieHb Mociie 3aTOIUICHUs, a B JIEPHOBOOA3O0JIMCTHIX MoYBax - 26,5 mB/cyr
[['peunn, 1965]. Ilocne cHATHS 3aTOINIEHHS B HCCIEAYEMOM JEpPHOBOM MOYBE CKOPOCTh
BoccranoBienust OBII cocraBuna 12,0-19,1 mB/cyt., mpuuem B Teuenue omnoro aas OBII B
rymycoBoM ropusoHte yenuuwica ¢ 211 MB nmo 310 mB. OueBngno, cHmxkenune OBII B
JEPHOBOI IOYBE CMOXKET IPOU30MTH JIMIIb B YCIOBHUSAX IPOJOJDKUTEIBLHOTO  3aTOIUICHUS
BoJaMu. B OCHOBHOM B JEpHOBBIX IOYBAaX BBICOKOW MOWMBI OKHCIMTENIBHBIE YCIOBUS
YCTOMYHUBBI IO BCEMY TPOQHITIO.

B nepHoBo-TiieeBathix nmouBax BbicOKOM moviMbl OBII usmensierca ot 121 go 530 mB
¢ npeobnaganuem BenuuuH 250-350 MB. B cBsi3u ¢ Onau3kuM 3aneraHueM TPYHTOBBIX BOJ B



nanHbeix mouBax OBII xapakrepusyercss 0Oojiee HHU3KMMHU 3HAYCHHSIMH, YTO OTMEYaeTcs W
npyrumu aBropamu [OpnoB, 1970; Patric, Turner, 1968]. 3nauenuss OBII menee 200 mB
nepuoandeckn HaOmomawtes rioyoxke 200 cm. B aepHOBO-IiIeeBaThIX MOYBaX OTMEUAIOTCS U
Oojyiee HU3KHE 3HAUEHUS BO3JYXOHOCHOH MOPO3HOCTH. OIHAKO OKUCIUTEIbHBIC YCIOBUS B
METPOBOM CJIO€ COXPAHSIOTCS B JAHHBIX I[IOYBaX HE TOJBKO B CPEJHUE, HO M BO BIIAXKHBIC
ronel. W Tombko TiyOke 100 cM BO BCe Tojabl HMCCICIOBAHWNA OTMEYACTCS YMEHBIICHUE
BO3/IyXOHOCHOM MOPO3HOCTH C OJJHOBPEMEHHBIM CHIbKeHHeM 3HaueHuit OBIIL.

PaccmoTtpumMm, kak BiusieT opounieHue Ha guHamMuky OBII 1moyB BBICOKOW MONMBI.
[TonuBel HE OKa3BIBAIOT CYIIECTBEHHOTO BJIMSHUS HA COCTOSHUE BO3AYyXOHOCHOW MOPO3HOCTH
u OBII nepHOBBIX TOYB, YTO CBUJICTEIBCTBYET O TOM, YTO B HCCIEAYEMBIX MOYBaX
ra3oo0MeH ocymecTBisieTcs: cBoOonHo. OmuHako mpu Oonee dacTeix usMeHeHusx OBIT B
YCIIOBUSIX OPOIICHUS B JEPHOBBIX MOYBAX BBICOKOW MONMBI MOKHO 3aMETUTh CYIIECTBEHHbIE
konebanuss 3Haduenuid OBIIL. Tak, cpasy mnocine mnommBa OBII camxaercs Ha 100-250 mB,
nanee depe3 2-3 qHs 1100 BOCCTaHABIMBAGTCS /10 MEPBOHAYAIBLHOTO YPOBHS, TUOO MPEBHIIIAET
ero (puc. 20). Bce 3T0 mo3BoJisieT MpHU3HATH, YTO BBICKA3aHHOE MHEHHME O IOJOXKHUTEIbHOM
BO3/ICHICTBUM YacCTBIX IIOJIMBOB HCCIEAYEMBIX IIOYB BO H30€KaHHWE TOTEPh IMOJMBHBIX BOJI
NOATBEPKIaeTCs U AuHaMuKkoi OB-ycnoBuii opormaembix JAepHOBBIX 1MO0YB. CoxpaHsronascs
BBICOKasi TMOPO3HOCTh TMOYB, OBICTpOE CHUXKEHHE U Jjajee moBbilieHHe 3HaueHuil OBII
CBUJICTEIHCTBYIOT O ()POHTAILHON MUTpAIMK BJIard 3a TPEIeNbl IMOYBEHHOTO MpOoduis mpu
CYILIECTBYIOIIEM MOJUBHOM pexume. bonee ke Bpicokue 3HaueHus OBII, ormeuaembie B
OpOIIIaeMbIX TOYBAX, YKa3bIBAIOT Ha AKTHBU3AIMIO IPOIIECCOB OOMEHA, CJIEeNOBATEIbHO, U
YBEJIMYEHUE MOJABUKHBIX (POPM MUTATEIBHBIX 3JIEMEHTOB.

[IpoBeneHre MOIMBOB Ha JIEPHOBO-IJIEEBATHIX IOYBAX BBICOKOW MOMMBI ONPEAEISET
CHU)KCHHE BO3yXOHOCHOW MOPO3HOCTU B OTIENbHBIX closiXx 10 15% mpu 3nauenusix OBII B
npeaenax 350-500 mB. Cnenyer oaHako 3amMeTHUTh, UYTO HAKOILJICHHWE BJIard B JEPHOBO-
IJIeeBaThIX TMOYBAaX 3a CUET IMIOJIMBOB M3MEHseT Ha  riyoune 1,7 M OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIE YCJIOBHS B CTOPOHY BOCCTAaHOBHUTENIBHBIX K KOHI[y BEre€TallMOHHOTO
nepuoja (puc. 21). B To Bpemss kak mnpu HernoquBHOM BapuanTe cHuxkeHue OBIT auxe 200 MB
IIPOUCXOJUT TOJIbKO Ha TyouHe 210 cm.
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Junamuka OBII B MuHepaJdbHBIX NOYBAa HHU3KOH mNoiMbI. PaccMmarpuBaemas
BO3JIyXOHOCHAasl ~ IIOPO3HOCTh OCYIIA€MBIX II0YB HU3KOM ITIOMMBI OTHOCUTCS K HEPHOLY
MHTCHCUBHOIO OCYIIEHHUS B TeueHHe 3-5 JeT, a BKJIKYas NPEJBAPUTEIBHOE OCYLIEHUE
OTKpBITBIMU KaHanamu - 11-13 ner. Yxke B Mae nipu 3aneranun YI'B B npenenax KanuuisspHOTO
HNOJNUTHIBAHUA KOPHEOOMTaeMOW 30HBI MOYB BO3AYXOHOCHAs MOPO3HOCTh HM3MEHSETCs IO
BapuaHTaMm oT 16 10 28% B cioe 0-50 cM M HECKOJIbKO MEHbIIUE 3HauUeHUsl uMeeT B cioe S50-
100 cm (tabnmuma 50). B wurone YI'B omyckaercs Hike 2 M, BO3AyXOHOCHas MOPO3HOCTH
COOTBETCTBEHHO YBEJIMUYMBAETCS, COXPAHssl BBICOKHME 3HAYEHHUS B KOPHEOOMTAEMOH 30HE /10
KOHIIa BET€TallMOHHOTO nepuoja. Eciau cpaBHUTH 3Ha4Y€HUS BO3AYXOHOCHOM MOPO3HOCTH IOYB
BBICOKOHM (OpoIllaeMoil) M HU3KOW (OCylIaeMoi) IMOiM, TO 3Hau€HUs MEpPBbIX OyIyT BHILIE B
cpeaneM Ha 12%, B To Bpems kak 3HaueHuss OBII B Hux Humxe. Oco0Goro BHUMaHHA
3acIyKUBAaeT U OTMEYaeMas KOHTPACTHOCTh BO3JyXOHOCHOW IOPO3HOCTH B OCYIIA€MbIX
[OYBax: OT MOJHOTO 3aTOIUIEHUS (TMOPO3HOCTh paBHA HYJIIO) [0 BIAXHOCTH, OJU3KOHM K
BJIQXKHOCTH 3aBsifaHusi (mOpo3HOCTh paBHa 66%). Ilpuuem mnogoOHas KOHTPAaCTHOCTH
OTMEYaeTCs M B YCIOBUAX NepeyBIakHEHUS (BECHOM Npu cHerotasHUM U noabeme YI'B 6muzko
K TIOBEpXHOCTH) M B YCJOBMSIX HEIOCTaTO4HOI BiarooOecnedueHHocTH. I[lo OB-ycrnoBusim
MOYBEHHBIN NMPO(UIb OCYyIIaeMbIX JIEPHOBO-TJIEEBATHIX MOYB HU3KOW MOWMBI OJHOPOJIEH U
XapakTepu3yercs BbICOKMMH 3HaueHusiMu OBII.

AHanu3 NpUBENEHHBIX JaHHBIX MO3BOJSET CHAENaTh BBIBOJ, UTO B JIEPHOBO-IJIEEBATBIX
MOYBaX HU3KOW MONMBI MO/ BO3JEHCTBHEM OCYyIIEHUsT (POPMHUPYETCS HOBBIN THI OKUCIUTEIbHO-
BOCCTAHOBUTEJILHOTO PEKUMa ¢ a0COIIOTHBIM T'OCHOJCTBOM OKHUCIMTENBHBIX MpoleccoB. [Ipu
9TOM OCYyIIaeMbl€ IIOYBBI XapaKTEPU3YIOTCS HU3KOW Oy(pepHOCThIO, HEYCTOHYMBBIMU
3HaueHussMu OBII Bo Bpemenu. Jlunamuka OBII cymiecTBEHHO M3MEHSAETCS aXe B TEUEHUE
omgHoro mHs (puc. 22). Tak, Ha npoTsbkeHuu Tpex yacoB OBII crmos 0-5 cm yBenuuwics Ha 300
MB, a ciog 90-100 cm 3a 10 xe Bpems - Ha 400 MB. IlomydyeHHble pe3ynbTaTbl TaKke




MNOATBCPKAAIOT BHICOKYHO dKTUBHOCTD IMPOTCKAOIIUX B OCYIIACMBIX IMOYBaX peaKuHﬁ OKHUCJICHUA
N BOCCTAHOBJICHUS.
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Puc 22 Muumamura OBLl B TeuenHe THAE OCYILAEMELE
OEpHOBO-TIEEEATHE IoUEax DoHME f. Tynuma (28.06.79) 1-cnod 0-2 cug
3-cnoi 20-30cw 4 - cooef 20-60 cu 5 - cnof P0-100 cw; & - cnof
180-200 cu.

B 3akniroueHne ocTaHOBUMCS Ha BIHUSHUU 6-JIETHETO HMHTEHCUBHOTO ocyuieHus Ha OB-
PEKHUM JIEPHOBO-TJIEEBATHIX [10YB HU3KOM IMOMNMBI HA BapHaHTE ¢ MEJIKUM ApeHaxeM 0,8 x 16 M,
BJIQKHOCTh MIOYB HA KOTOpPOM camMas BbICOKass. B TedeHue nepBbIX 3-X JIET OTMEYaercs
ycraHosiieHrne OBII B BepxHeM MOJIyMETPOBOM ciloe MOYBEHHOro mnpodwmis B npeaenax 400-
700 MB, rny0xke - 200-500 mB. B nanpneiimem OBII B mouBeHHOM npoduiie MOIHOCTBIO 2 M
npuHuMaer 3HadeHue oT 500 MB u Beime. Ilpu BapuanTax riyOokoro apeHaxa 1,6 x 16 m u
1,3 x 16 m OBII xapakrepusyertcs erie 601ee BBICOKUMHI 3HAYCHUSIMU.

Takum obpasom, OB-pexum JepHOBO-IJIEEBATHIX IOYB HU3KON MOWMBI B YCIOBUSX
OCYILIEHUS CYILIECTBEHHO MEHSETCsI, YTO OCOOCHHO SPKO MPOCIIEKUBAETCSI HAa IpUMEPE JIYyTOBO-
00JIOTHBIX OTOP(POBAHHBIX [MOYB, KOTOPHIE BXOJIAT COCTABHOM YacCThIO B CTPYKTYPY IMOYBEHHOI'O
IIOKPOBAa HU3KOM TMONMBI, M CBOMCTBA KOTOPBIX IPHU NMPOEKTUPOBAHUHU OCYLIMTEIBHOW CETH
COBEpUIEHHO HE Yy4YUThIBalOTCS. BepxoBojaka B JIyroBo-O0JOTHBIX OTOp(OBAaHHBIX IOYBaX B
OTJMYUE OT MpeolalalomMX B CTPYKTYpE IIOYBEHHOTO IIOKPOBAa OCYIIAEMOI0  ydacTKa
JIEPHOBO-TJIEEBATHIX MOYB, HAXOAWUTCA B THpelenax rnoypeHHoro npodumis (1-2 M) 1o kKoHIA
BEreTalluOHHOro nepuona. OpHAako e JApeHaX, pacCUMTAHHBbIM Ha OCYIIEHUE JEPHOBO-
[JIeeBaThIX IOYB, MEXKJIPEHHOE pacCTOSHUE Ha KOTOPHIX MPUHUMAETCs paBHbIM 16 M,
Tpanchopmupyer OB-ycnoBust J1yroBo-OOJOTHBIX ~ OTOP(OBAHHBIX  IOYB, MEXKJIPEHHOE
paccTostHUE Ha KOTOPBIX JOJKHO OBITH HE MEeHee 25 M. YKe uepe3 roja mocie JAeHCTBUA
npeHaxxa OB-yci0Bus B TaHHBIX [TOYBAX CTAHOBSATCS PE3KO OKUCIUTENbHBIMU (puc 23). OTcrona
COBEpIIEHHO OYEBMJIHO HApYIIEHHE HKOJIOTO-TEHETUYECKUX YCIOBUH B JyrOBO-OOJOTHBIX
oTOp(OBaHHBIX TOYBaX, W B HHUX  JOCTOBEPHO  IPOTHOZUPYETCS MHUHEpATH3aAIM
OpPraHUYECKOT0 BELIECTBA.



"GWOOL 22U0Q (8 ‘g 00L-005 (£ “gW005-00k (3 f M 00% -00§ (5
GWO0E-002 (h 'gWO002-0 (F TgmW0-002~@ ‘GHWQ0Z - 3NN (i

EWMMEAR d HMHOD ¥edholl EMHEEG0ddoLe XHEIONOG-0G0IAr XN ARMAI0 J [T EAHNEHH] €7 0HJ

L 9 £ & o [P 2l « . !

s
‘.I
E
Eh
=1

ey

h-'

\
:ﬁf‘l’ 1

rd

;"‘d
Hh“'t‘

B

\
§J
Va
(5
A
3

wa'DHnghira



JNunamuka OBII B Toppsinbix nouBax. [lo cpaBHEHHIO ¢ MUHEpAIbHBIMU TOP(SIHbIE
MOYBBl MMEIOT Psii 0COOCHHOCTEH, KOTOPhIE HWIPAIOT BaXKHYIO poiib B ¢dopmupoBanuu OB-
pexxuma. ITO, TMpekIe BCEro, OOMINE OPraHUYECKOro BEIECTBAa, KOTOPOE MO KOJIUYECTBY
IpeBbIIIAaeT MHUHEpaldbHYl0 4YacTh MouBbl (10 60-90%), a Takke BBICOKOE COJEpKaHuE
XUMHUYECKHX JJIEMEHTOB  IEpeMEHHOW BajeHTHocTH. Haubonee monHbie cBeneHus 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCAX B MEIUOPUPYEMbIX TOPQSHBIX MOYBAX IMONHM
eBporneiickoii yactu Coroza u (pakropax, BIUSIOMIMX HAa HMX HANPSIKEHHOCTb, W3JI0XKEHBI B
paborax WM.H.CkpeiaaukoBoit (1956, 1961, 1962), H.C./loky4yaeBa (1969, 1983). Ilo OB-
cocrosHnio TophsaHeix mouB Cubupu u3BectHbl pabotsl W.M.I'antumyposa (1958, 1969),
B.M.Koznosckoro (1959), M.C.Cuyxunoit (1980, 1982), T.T.Edpemonoir (1977, 1978a,
19786). Opnnako mpeaMeToM HCCIeAOBaHUS y4deHbIX CHOUpHU SBISUIMCH TOPQSHBIE MOYBBI
Teppac ¥ BojopazaenoB, auHamuka OBII moiiMeHHBIX TOPGSHBIX TTOYB HE M3y4anach. Hamm
OB-cocTtosinue TOp(SAHBIX MOYB TOWM  HCCIEAOBAIOCH HAa OCYIIEHHOM M HEOCYIIEHHOM
BapHaHTaX.

Huunamuka OBII B HeocymieHHBIX TOP(SHBIX MOYBaX. 3aTPYAHEHHBIN BO31yX00OMEH
OTMEYaeTCs] B MOYBEHHOM MpoduiIe HEOCYHICHHBIX TOP(PSHBIX MOYB HA MPOTSIKEHHH BCETO
BeretalioHHoro nepuoza (tadmn. 52). Huwxke 60 cM B JaHHBIX [1OYBaX OTMEYAIOTCSI aHAPOOHbIE
ycnoBusi. Toapko B ceHTSO0pe (B KOHIIE MEPHO/Ia BETeTalllui) CPeIHUE 3HAYCHHSI BO3TYXOHOCHOMN
NOPO3HOCTH  CBMJIETEJILCTBYIOT O BO3MOXXKHOM cMmemieHun OB-ycrnoBuii B CTOPOHY
OKHUCJIUTEJIBbHBIX MpoleccoB. B cyxoi roa 60-caHTUMETPOBBIN CIIOW HEOCYIIEHHBIX TOPQSHBIX
MOYB OCBOOOXKIAeTCsl OT W30BITKA BJIArM B HIOJNe, U B KopHeoOmtaemoilt 3omHe (0-30 cm)
ycranaBnuBatorcss 3HadeHus OBII Beime 200 MB, a B centsbpe msomnera B 200 mB
onyckaetrcst 10 80 cm (puc.24).

OcyieHue co3aeT  KOHTPACTHOCTh BO3AYyXOHOCHOM MOPO3HOCTH (Tabmuma 53).
Cuuraercs, 9ro  HamOosee  ONArompwsTHBIE  YCIOBUS  JUIS [IPOU3pacTaHUs
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP CO3JAl0TCA HA MEIMOPUPYEMBIX MOYBaX MPHU BO3TyXOHOCHOU
nopo3Hoct ot 20 1o 40% [[lano, Illumkos, 1971]. B TedeHne Bcero BereTarmOHHOTO
nepuoJia ee 3HauUeHHsI U3MEHSAIOTCS B METPOBOM ITOYBEHHOM Mpoduiie OCylaeMbIX TOPHIHBIX
nmo4B ot HyJs 10 50-70%.

[To OB-ycnoBusaM B mpoduiie JaHHBIX MOYB BBIACTSIOTCS 3 30HBI:

1) okucnurensHas - B cinoe 0-60 cwm;
2) mepexoaHas - B cioe 60-80 cwm;
3) BoccTtanoBuTebHAs - TIyOke 80 cMm (puc.25).

Otmeuaemass HeogHOpoaHOCTh OB-ycioBuil 3aciykuBaer ocoboro BHMUMaHus. Eciu B
paccMaTpuBaeMbIX paHee JACPHOBO-TJIEEBATHIX MOYBAX HU3KOW TMONMBI TMOYBEHHBIM MPOQPUIH
XapaKTepU3yeTcss PEe3KO OKUCIUTENbHBIMHU YCIOBUSIMU, TO B OKHCIUTEIBHON 30HE TOP(HSIHBIX
Mo4B O0Opa3yloTCI MHKPO30HBI aHA’POOHBIX YCIOBHUH, a B BOCCTAHOBHUTEIBHOW 30HE -
OKUCITUTENBHBIX  ycnoBUUM (cM. puc. 25). JlOCTOBEPHOCTb 3TOr0  MOATBEPKIAETCS
MH(OPMALIMOHHO-JIOTHYECKUM aHAJIM30M, COTJIaCHO KOTOPOMY  BEPOATHOCTb  IOSIBICHUS
onpeneneHHblx 3HadyeHuid OBII mo riyOmHe mMOYBEHHOrO MNpo(UIsS OIEHMBAaeTCS  Kak
OTHOIIIEHUE YaCTOTHI UX MOSBIICHUS M OOIIEH YaCcTOTHI M3MepeHus (Tabm1.47).

BeposITHOCTh TOSIBIIEHHS BOCCTAHOBHUTENBHBIX YCIOBUH B  BEpXHEW 4YacTH Tpoduis
kpaiine mana (P, = 0,014 - 0,130), yTo CcBHIETENHCTBYET O MPEOoOJIAlaHUK B JAHHOM CJIO€
OKUCTUTENBHBIX ycinoBui co 3HaueHusiMu OBII 401-600 mB u nepemenno OB-ycnoBuii ¢ OBII
201-400MmB (P, cootBercTBeHHO paBeH 0,410 u 0,390). Ho ¢ rimyOnHOI BEpOsSTHOCTh MOSABIECHUS
BOCCTAaHOBUTENBHBIX YCIOBUN B OCYIIAeMBIX TOP(MSHBIX MOYBAX yBeIUYuBaeTcs. Ha ocHoOBaHUU
MPOBEJICHHOT0 aHajin3a BhlAeNsgeTcs Takxke cior 40-60 cm no mmpokomy nuanazony OBII, o
YeM CBHJIETENILCTBYIOT 3HAYEHHSI BEPOSITHOCTH.



- . g% 00G —00F — ¢ ‘GM 00P—008 —F ‘Ax 006—008 —& ‘@I 003
~—g—Z ‘gl 0—(00Z—) — ¢ ‘ewmirdp 'd FARROL Xegnoy XMHEMJOL XMHESMWA20dL € IJH() BMUWEBHI] 'Fg A

=1 i = ]

Y Z§61 . 44881 0861
x | xifaal ma] A A x | xi| wa] unf i F & x| xi] ma] nal A ] A
» o+ & a o+ w = v v o+ . T A s [RE LRI * A g s % % 68 a e Booa ety mieE Va
il Rl Rkt

= TN A v ¢ » s e e 0O
1 [ ] 13 L . ] I-lom

wa'pungfva




. | 8" 004 esrog-g m.. 004-008 =4 *gn 00S-00% -
'gn 00¥-006-G*GM 00E-002-¥ ‘BMO0Z-0-€ ‘g 0-002——2 *gnO0Z - SoHON-

[RWIILAT, “d 191nmon Xe aholl XIIHEPdoL X19meemAo0 4 [[() eMHINCHH]] ST "IHJ

EHE BEEH = g = _H_ C KRR D

1801 (v 3 Lol
X) _t_rb’_ m> T _n | G Xt | WA | TiA | T F W 72 _ UA in_IA

i
00§ l

W2 ‘DHngkue

WD DHNQAir 2




Taonunga 47

3navenus BeposTHocTH (Pai) mosiBenns onpenesenHoro panra OBII
B ocymaeMbIX TopdsaHbIX noysax (Ctapukosa, 1984)

I'nyOuHa OBIL, mB
’ 201 - 401 - fornee
oM <0 0-200 | 40 600 601
0-20 - 0014 | 0300 | 0410 | 0270
20-40 - 0130 | 0390 | 0280 | 0,200

40-60 0,006 0,120 0,400 0,350 0,120
60-80 0,191 0,200 0,390 0,090 0,020
80-100 1,42 0,250 0,260 0,026 0,003

Kontpactaocts OB-ycnoBuii B TOpSHBIX MOYBAaX MOATBEPKAACTCS U HU3KOH Oy(hepHOCTHIO
nous - 37 MB/cyT, nmpuyem B niepBbie nBa nHA nocne 3aroruieHus OBII cumxkancsa Ha 75 MB/cyT,
B CJIEAYIOUIME YeThIpe AHA - o 55 MB/cyr. B oTnmume OT pacCMOTPEHHBIX BBINIE AEPHOBO-
rJIeeBaThIX MOYB HU3KON moiMbl cHIkeHne OBII B TopdsiHBIX mOYBaX MOMMBI IPOUCXOIUT JI0
OTpULATENIbHBIX 3HAUEHUI, M JAaHHBIN PEeXUM MojjepkuBaercs euie B TeueHue 10 nHel nocne
npekpaleHus 3arorienus (puc. 26).CrnenoBareiabHo, 3aTOIUICHUE MMO-pa3HOMY BiuseT Ha OB-
COCTOSIHUE B 3aBUCUMOCTH OT mpucyuiero emy OB-pexxnuma u Tuna rnous.

OnHuM U3 CylIecTBeHHBIX (DaKTOPOB, OKa3blBalOIIUMX BiusHue Ha OB-mporeccsl,
CUMTAETCSl COJAEpKAHUE B II0YBAX OPraHUYECKOTO BELIECTBA, YTO MOJITBEPIKIAETCS
onpenenenueM OBII B 6e3rymycHbIX 00pasiiax MOpoAbl B YCIOBUAX 3aroruieHus [['pedwnH,
KypasixoBa, 1962; Kaypuues, 1965]. Bo3bMeM psia mouB ¢ pa3HbIM Kau€CTBEHHBIM COCTaBOM
rymyca: 4YepHO3eM OOBIKHOBEHHBIH, Cepble JIeCHbIe, JIE€PHOBO-TIOJ30JIMCThIE, JEPHOBO-
rieeBatbie ¥ TopdsHble mouBkl noiM. [locneanue, cuinpHO oTinmvasck nmo OB-ycioBusM, mpu
3aTOIUICHUH OKa3alluCh WIACHTUYHBIMU CEPBIM JIECHBIM MOuBaM (pHc. 26-28), 3aHHMAIOMINUM
IPOMEXKYTOUHOE MOJIO)KEHNE MEXIY YepHO3EMaMH U JEPHOBO-IOA30JUCTBIMU IOYBAMHU 11O
KOJIMYECTBY M KadecTBy rymyca. OnnHako OB-pexuMm OepHOBO-NIOA30JUCTBIX  IOYB,
XapaKTepU3YIOIIMXCS CaMbIM HU3KUM COJEpXaHUEM Tymyca B psay aBTOMOP(HBIX MOYB, B
IIEPBBIE JTHU I10CIJIE 3aTOIUIEHUS, MEHSAETCS Ha BOCCTAHOBUTENIBHBIN OYEHb MEIJIEHHO (3a 23 1HA
OBII cuusmiics no 20 mB), u OBII npunumaer Haumensime 3HaueHus 170 mB. B To Bpems kak
nogo6Hble 3HaueHuss OBII HamTydmux no coiepkaHuIo U KauecTBY F'yMyca I04YB - YEPHO3EMOB
- paBubl 100 MB (cm. puc. 28). MoxHO 0O0BSICHUTH pe3koe u ycToiunBoe cHrkenne OBII B
3aTOIUICHHBIX TOP(SIHBIX MOYBAX BHICOKUM COJIEP>KaHUEM TOTYpPa3TI0KUBIIETOCS PACTUTEIBHOTO
ocratka, onHako uccienoBanusmu E.W.T'opmxosoit (1972) u U.C.KaypuueBa u npyrux (1975)
JI0Ka3aHO, 4To pe3koe cHwkeHne OBII mpoucxoauT mpu yCIIOBUM COIEPIKaHUS  CBEXKETO
OpraHMYECKOTr0 BEIIEeCTBA,  HO JIETKOJOCTYNMHOro s Mukpoduopsl. HMccnenyemble ke
TOpQSHBIE TOYBBI CIOXKEHBI JIPEBECHO-OCOKOBBIM ~ XOPOIIO  PA3JIOKUBIIUMCS  TOPHOM,
JOCTYITHOCTh KOTOPOTO JUIsl MUKPOGIOpHI Maa.

Bonee mocroBepno BeickazanHoe D.P.3aiinensmanom (1969) momokeHue, 4TO cTeneHb
TUAPOMOPGHOCTH TOYB OINpeAeNsieT UX YCTOMYMBOCTh K BO3HUKHOBEHHUIO aHa’poOHO3HCA.
Torma rugpoMopdHbIe, a 3aTeM MOTYTHAPOMOPQHBIC MTOYBHI SIBISIOTCS HauMeHee OydepHBIMU
B OTHOIIEHUU u3MeHeHUs: OB-ycnoBuid, 1 HacTyIUUIEHHE YCJIOBHI aHa’poOHO3uca BBI3BIBAET B
HUX Oojee cuiabHOe W mpopospkuTenbHoe cHibkeHune OBIIL. ITlocnegnee Mecto B psmy
TUAPOMOPGHBIX NOYB MO paBHOBecuio OB-pexuma npuUHAUIEKUT, MO-BUAUMOMY, TOPPSHBIM
MOYBaM.
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Pric. 26. Tmmanvoma OBII maxotHOr0 c0A mode: a-
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Pruc. 27. Iimaanoma OBIT ofpasior cepolfi mecHoll TOYEE B
PeEIIMe TepeVEIaHeHHe- BB CVIIHE aHie [Tapapima,
Buaprxkoea, 1976]
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Puc. 28. Tmmanoma OBIL gepHok o-moms omic Toil mode s (a);
YepHoteM 00EIKHOE eHHEIT (6) [3aiimememan, 1969)

Paccmotpum HIke OB-pexkuM TOpQsIHBIX TOYB B YCIOBHSIX Pa3HOW CTEMEHH OCYIICHUS B
roagbl 92-, 50-, 99- m 35-mporeHTHON 00€CTeYeHHOCTH OcaakoB. [lepmon WMHTEHCHBHOTO
OCYIICHUS] TOP(SHBIX MMOYB, BKIIOYAIOIINNA U OCYIICHHUE 3aKPBITHIM APEHAXKEM, HCUUCIAETCS C
1977 r. Opnako HauOO’bIIasg MOPO3HOCTH OTMEYajJach B MEPBBIA TOJ OCYIIEHHS U B
3acynutuBbliil 1980 r. Takum 006pazom, B XOPOIIO BOJOMPOHUIIAEMBIX HCCIEAYEMBIX TOPQSHBIX
MoYBax JIpeHaX cpaboTai B MEPBBINA XKe TOJ JEHCTBUS, B TMOCIEAYIOIINE TOJbI Ha JEHCTBHE
JIpEeHaXKa OKasbIBalIa BIMSHHUE IUTEIHHOCTH MOAOpPA OT PEKH, KOJHMUYECTBO aTMOC(EpHBIX
OCAaJIKOB 32 CE30H U UX PaclpeeICeHHe BO BPEMEHH.

Bmecre ¢ TeM HEOOXOAUMO MOAYEPKHYTh, YTO Ha CTENEHb OCBOOOXK/IEHUS MOYBEHHBIX MOP
OT BIIaru B OOJIbIIIEH Mepe BIMSET rIyOMHa 3aKIaJKu ApeH. Bo3ayXoHOCHAs MOPO3HOCTH MOYB



npu apeHaxe 1,3 x 25 m B cpenneM Ha 10-20% Bpllle 1O CPaBHEHUIO C MEHEE OCYIIEHHBIM
BAPUAHTOM.

B orHomenun xe OBII He mpociexuBaeTcss M0J00HON 4YETKOW 3aKOHOMEPHOCTH Pe3ko
BoccTaHoBuTeNnbHbIE ycinoBus (OBII mpuHumaer oTpunarenbHble 3HaueHHUs) ¢ MIyOuHbI 80 cM
OTMEUAIOTCS U B CPEJHUNA MO KOJMYECTBY aTMOC(EpHBIX ocaakoB rof (1979) u BoBIakHBII
(1981). B T0 xe Bpems Ha BapuanTe apeHaxa 0,8 x 12 M BO BIaXHBIH 0l 0TMEYAJIOCh CaMOe
rIyOOKOE B MOYBCHHOM TMpodiie MOJI0KEHNE U30IIIeTh B Hyllb MB (0 rmy6unsr 130 cMm). He
COTJIACYIOTCSI C BO3AYyXOHOCHOH mopo3HocTeio 1 OBII Bepxnero (0-60 cwm) cinos mous. [lpu
menkoM JpeHaxke (0,8 X 25 M) mo4Bbl ¢ HU3KMMHU 3HAUEHUSMHU BO3JyXOHOCHOW MOPO3HOCTH
uMeroT 6osee Beicokue 3HaueHuss OBIL. Ecnu cpaBauth OB-cocTosiHME HEOCyIIEeHHBIX (pHC.
28-29) u ocymieHHbIX TOP(SHBIX MOYB, TO B MEPBBIX NpeolIagaroT aHa’dpoOHBIE YCIOBUS U
tosibko OBII B BepxHeM KOpHEOOUTAEMOM CIIO€ B 3aCYILIUBbIE MEPUOABI IPUHUMAET 3HAUCHUS
400 mB u Beime. Jluanazon 3uauenuii OBII B ocymaembix TopgsHbix mouBax B cioe 0-60 cwm,
KaK OTMEYajoch paHee, odeHb MmHUpok (B mnpenmenax 200-800 mMB): or oxucauTenbHO-
BOCCTAQHOBUTEIIBHBIX O PE3KO OKUCIUTENBHBIX. TakuM 00pa3oM,BO3ICHCTBHE OCYIICHUS Ha
Top(siHBIE TOYBBI OUEHb CyliecTBeHHO, oHO u3MeHseT OBII na 1000 MB: ot -200 no +800 MB.

OneHka OKHC/JIMTEIbHO-BOCCTAHOBHUTE/IBHOIO COCTOSIHUSI MEJIHOPUPYEMBIX IOYB
noiimM. M3 mpoBeneHHbIX HaMH HaOmoAeHUul cienyer, yto OB-pexum MenmuopupyeMmbIX MOYB
NOWMBI  XapaKTepU3yeTCs HEBBICOKMMH cpenHumu 3HadeHusimu OBII, Ha dTo panee oOpaTui
BHuManue [.B.J/loOpoBonbckuit (1969). B wuccnemyembx AEpHOBBIX M JIEPHOBO-TIIEEBATHIX
MOYBAaX UEHTPAJbHOW 4YacTH MOMMBI p.TOMH, XapaKTEpU3YIOIIUXCS XOPOULIEH MOPO3HOCTHIO
a’pallii U BBICOKOW BOAOIMPOHHUIIAEMOCTHIO (110 4 M/cyT), OBII Ha npoTskeHUH BereTalmOHHbIX
nepuoaoB n3mensiercs ot 200 go 600 MB ¢ npeobnananuem Benuuna 300-400 MB  (Tabm. 48).
Huzkune 3Hauenuss OBII HabmiogaroTcss TONBKO B MAXOTHOM CJO€,  YTO, MO-BHIUMOMY,
OOBSCHSIETCS aKTUBHOW (PEPMEHTATUBHOM JIEATEIbHOCTHIO B 30HE KOPHEBBIX BbIIEICHUI.

ITpu opomennn Hopmoit monuea 300 u 400 kyOMYECKHX METPOB HA FeKTap BIIAXKHOCTb
JIEPHOBBIX IOYB BBICOKOW MOWMBI ITOCTOSIHHO MojaepkuBaercs Ha yposHe 0,7-0,8 ITI1B, OBII
npu 3ToM ysenumumBaercd 10 300-700 MB. Opomenue nous Bei3biBaeT yBenuuenue OBII B
cpennem no npoduiato Ha 50 MB. JlepHOBO-TIeeBaThIe OYBBI IPUTEPPACHON YACTH BBICOKON
noitMel uMeroT cpennee 3HayeHue OBII va 50 MB Huxe, uem nepHoBbie. OgHAKO OpoLIEHUE
takke yBenuuuBaeT OBII mous. [lonydyeHHble naHHBIE MO3BOJISIIOT CAENATh BBIBOJ O TOM, YTO
XOpOUIO BhIpakeHHbIe OydepHble CBOIlCTBa aBTOMOP(HBIX IOYB MOWUM OJAroNpHUITCTBYIOT
COXPAHEHMUIO OKHCIUTENIbHBIX YCIOBUH U TNPU HENPOAOKUTEIHHOM 3aTOIUIEHHHM, KOTOpPOe
HaOJr01aeTCsl IPU MHTEHCHBHOM CHETOTAassHUU M HAJIOKEHHM aTMOC(EPHBIX OCAJKOB Ha IOJIUB.
OTO OT/IMYaeT MOWMEHHbIE MOUYBBI OT BOJOPA3/EIbHBIX, XapaKTEPU3YIOUIMXCS, KaK MpaBuio,
HeOJIaronpusATHEIMUA BOAHO-(pU3MUECKUMH CBOMCTBaMU. Jlaxke He3HAUMTENbHbIN U30BITOK BIaru
B MOYBaxX  BOJOPA3AEIOB COMPOBOXKAAETCA CYHIECTBEHHbIM moHmkeHueM OBIL. Taxk,
M.M.KononoBoii (1932), a Ttaxke W.II.Cepmnobonsckum u IL.U.IaBpeiruasiM  (1950)
YCTaHOBJIEHO, 4YTO IIpU IOJUBE CEPO3EMHBIX U cepo3eMHO-ITyroBbix nous OBII Bepxuero 50-
CaHTHUMETPOBOTO CJIOS B TeueHue 2-7 nHel ymenpmaercs Ha 150-200 mB u tonbko Ha 10-15-
bl 1eHp Eh HaunHaeT mocTeneHHo BO3pacTaTh J0 UCXOIHON BETUIMHBL.

Paccmorpum OB-coctosiHue ocymiaeMbIX THAPOMOP(HBIX MOYB MOMMBI, B KOTOPBIX Ha
npotrskeHu 10-7JeTHero mnepruosa HMCKYCCTBEHHO MOJAECPKUBACTCS OKHUCIUTENBHBIM PEXKUM.
BnaxxHocTh ocylIaemMbIX MOYB B Mae - MEPBOIl MOJOBUHE HIOHS M CEHTSOpEe HaXOOUTCsS B
npenenax 0,7-0,9 [IB. B ocranpHoil nepuoa ormeuaetcst AeUIUT Biaaru. B cpennue u cyxue
[0 BJIAr000ECTIEYEeHHOCTH OBl BIAKHOCTh BEPXHETO MOJYMETPOBOro ciost cHuxkaercss a0 0,4
I1B. IIpnuem Huskue 3HaueHus OBII B ocymaeMbIX JE€pHOBO-IVIEEBATHIX MOYBAX OTMEYAKOTCS U
B YCJIOBHUSIX PE3KOro Je(HIMTa BIATd U COOTBETCTBEHHO BBHICOKOM BO3AYXOHOCHOW MOPO3HOCTH
(1980 1.). OBII B MEeTpOBOM CJIO€ OCYIIA€MBIX JIEPHOBO-TJIEEBATHIX MOYB HU3KOW MOWMBI Ha
100-120 MB BbIlIe M0 CPaBHEHUIO C AHAIOTUYHBIMH MTOYBAMH BBICOKOM MOMMBI (cM. Tabi. 48).
Otrcroga cineayer, 4Tro OCYIIEHHWE OKa3bIBACT KapJWHAJIbHOE BiIUsAHHE Ha u3MeHeHne OB-
pexuMa Io4YB HU3KOW moiMbl. Hano monaraTe, 4TO 3TO Ta CTENEHb BO3ACHCTBUS, KOTOpAs



U3MEHSET XOJI €CTeCTBEHHBIX IMPOIECCOB B MouBax. OCOOCHHO ClEAyeT OTMETUTh TOpQsHBIE
IIOYBBI, /111 KOTOPBIX XapaKTepHa OKUCIMTENIbHAs cpella B BEpXHEH 4acTH Mpopuiis U pe3Ko
BOCCTaHOBUTENbHAS - Tiyoke 60 cm (tabn. 49). Kak Hamu ObUIO OKa3aHO, B MOYBEHHOM
npodwmie (opmupyercs KoHTpacTHbIH OB-pexum BciieCTBHE BO3HUKHOBEHHS MHKPO30H C
aHadpoOHBIMH ycnoBusaMu [Muummesa, 1985].

Tabnuma 48
OBII B MesiMOpHpYyeMBbIX NI0YBaX, MB
Cron, cm
Housa cpelHee | Ipelensl | CpelHee | MPEAeNbl | CPEeAHee | Mpenernbl
100-
0-50 50-100 200
JepHoBas 250)-
HeopolraeMasi(LIeHTpalbHas noima 400 200-600 350 300-500 350 550
Towmn)

JlepHoBas opormaeMas (LleHTpaJIbHast

o 430 300-700 450 350-700 He onpenensnu
noiima Tommn)

JlepHouBo-rﬂeeBaTaa (npurepacHas 350 200-500 350 300-500 250 220-
noitmMa Tomu)HEOpoIITaeMast 530
JlepHOBO-TJIEeBaTast OporraeMast 100-

Cpriceppacran Hoiiwa Toxt) 450 | 400-500 | 320 | 280480 | 300 430

JlepHOBO-TIICeBaTast OcyIIaeMast

(menTpanpHas noitma Kuu, npurox 470 140-600 450 300-700 He onpenensinu
Uyneima)

Topdsinas ocyniaemas

(mpureppachas novima Kun, nputox 340 180-600 u3

Uyneima)

(-150)-

363 He onpenensanu

[TostBNeHNEe TaHHBIX MUKPO30H MOXKET MPEACTABIATH COOOH OCTaTOYHOE CONPOTUBIICHHE
ruipoMophHON MOYBBI Ha M3MEHEHHE OMOJOIMYECKOro paBHOBecHs. B menom, coriacHo
N.C.KaypuueBy (1979), mnouBbl 1eHTpaibHOU U TPUTEPPACHONM YacTed BBICOKOU
(penko3anuBaeMoii) OWMBI, a Tak)Ke€ MHUHEpaJbHbIE TOYBBl IIEHTPAJBHONW YacTH OCYyIIAaeMOM
HU3KOW MONMBI OTHOCSTCS K THUIIy C T'OCIOJCTBOM OKHUCIHMTEIBHBIX IPOLECCOB, a TOp(sHbIE
MIOYBBI IPUTEPPACHON YACTH OCYIIAEMOW HU3KOM MOMMBI - K TUITY ¢ KOHTpacTHBIM OB-pexumom
Y TIOJTUITY C YCTOMYUBBIMH BOCCTAHOBUTEIBHBIMU MTPOLIECCAMH B HUKHEW YacTu MpOQUIIs.



JAunamuka OBII B ocymaembix mouBax Bo BJaxnblie (1978), cpennue (1979)
u cyxue (1980) roani, MB

Taonuma 49

Mecspl
Cuon, r Maii HroHb HUromb ABryct CeHTsI0pb
oM OJIBI

Cpennee [Ipenensr | Cpeanee | Ilpenensr | Cpennee | Ilpenensr | Cpennee | Ilpenenst | Cpennee | [lpenemns

JlepHOBO-TJIEEBbIE TOUBBI
0-50 1979 380 100-540 510 120-650 550 200-750 550 290-750 370 115-550
1980 400 150-570 450 100-550 325 100-550 470 150-580 480 100-600
50-100 | 1979 270 80-520 320 290-650 400 190-750 500 270-750 360 250-550
1980 530 490-580 520 420-580 530 420-650 550 510-580 540 420-600

Topdsinbie MouBbI

0-50 1978 340 60-540 590 210-750 410 180-730 370 180-740 580 190-690
1979 435 400-540 500 200-640 570 180-760 610 425-750 410 350-525
1980 220 40-460 270 0-150 360 221-500 290 160-450 340 330-460
50-100 | 1978 91 (-10)-350 420 150-720 560 161-730 540 210-760 510 180-640
1979 (-220) (-430)-10 (-270) | (-400)-330 (-10) (-325)-630 260 (-210)-640 40 (-210)-4
1980 (-150) (-400)-100 | (-220) (-420)-75 6 (-244)-100 45 (-20)-110 55 20-130




Ceszsm wmexny OBII u  oTAeIbHBIMM  OKHCJIMTEIbHO-BOCCTAHOBHTEJIbHBIMU
cucreMamu. [louBa - spkuii mpuMep MHOTOKOMIIOHEHTHOW CHCTEMBI, TJI€ OJIHOBPEMEHHO C
pa3HBIMH CKOPOCTSIMH TPOTEKAIOT PEaKIMH OKUCJICHHS/BOCCTAHOBJICHUS Pa3HON TMPUPO/IBL.
N3  mHOroumcieHHbix pabotr wu3BecTHO, 4yto OBII mouB  ompegemsieTcss HE  TOJBKO
AKTUBHOCTBIO OKHCIIUTENBHBIX U BOCCTAHOBUTEIBHBIX (OPM OOpaTUMBIX CHCTEM, HO U
KMHETUYECKUMHU KOHCTaHTamMu HeoOpatumbix OB-peakuwmii (puc. 29). K stomy cuegyer
JI00aBUTH CIIOXKHBIM ~ KOMIUIEKC XMMHYECKHUX  pPEaKIUH, BKIIOYAIOIMIMX  IPOLIECCHI
CHHTE3a/peCHHTE3a OPraHWYECKUX BEIIECTB B IOYBAX, a TAKKE€ MHUKPOOO-3H3UMOJIOTHYCCKUE
npeBpalicHus. DIeKTPOXUMHUUYECKass U KuHeTudeckast npupona OBII uznoxkena B psjue padbor
[Hekpacos, 1934; ®pymkun, 1952; ®errep, 1967, Kaypuuer, Opiio, 1982]. B mnouse
JNEHCTBYIOT OIHOBPEMEHHO MHOXECTBO (DaKTOpPOB, U, CIIEJOBATEIbHO, YETKO OIPEICIHUTh
KOMILJIEKCHBIC TTOKA3aTeIM, CYMMHUPYIOIINE U3MEHEHHUS YCIOBHH Cpellbl - TpYJIHEHIas 3a1ayqa.

B xawecTBe mNOTEHIMATIONPELISIONIMX CHCTEM B TIOYBE MPUCYTCTBYIOT KHUCIOPOJ
MOYBEHHOTO BO3/1yXa, YKEJIE300praHUYEeCKHEe KOMIUIEKCHI CFe® -CFe?* , OKHCHBIE U 3aKHCHBIE
dopmsr xenesa Fe’* - Fe** | coemunenmst cepst SO4 — HoS, pasmmunsie opranmueckue OB-
cucrteMbl, R-COOH, oxuciaeHHbIE M BOCCTaHOBJICHHBIC (DOpMBI a3oTa NH4+, NO,, NO5s
[Kaypuues, OpinoB, 1982]. B pe3yibTare MHOIOYMCIIEHHBIX UCCIEIOBAaHUN YCTaHOBJIEHO, 4YTO
OIHUM U3 TINaBHbIX (akTopoB, BiuAmUX Ha  OB-ycroBus B mouBax,  sBisSeTCA
ruaporepmuueckuii pexxum. Kak ykassiBajmoch Bble, 3aBucuMoctb OBII or BiaxkHocTn
oTMeudaeTcst MHOruMu uccnenoBarensimu [Hryen Bu, 1968; Jlapemun, Wmtoxun, 1970 u gp.].
M3BecTHO, 9TO B TMOYBaX C IUIOXUMHU BOJHO-(PU3NICCKUMHU U (UIHTPAIMOHHBIMU CBOWCTBAMU
Ja)kKe He3HAUMTEJIbHOE YBEIWYEHHE BIAXKHOCTH BbI3bIBaeT pe3koe cHmxenne OBII, 1o ecth
mexxny OBII m BrnaxkHOCThIO HaOMOMaeTcs (QYHKIHOHAIBHAS 3aBUCHMOCTH C BBICOKHM
koadunmenTom Koppemsituu [3ypyxoB, 1964; Patric, Tuner, 1968; Resulovic, 1970; Opnos,
1970].

B nepHOBBIX TMOYBaxX BHICOKON MOWMBI OTMEUAETCs cliabast MOJOKUTENbHAS CBSI3b MEXKTY
BiaxxHocThio U OBII B moBepxHocTHOM croe. [IpuueM 3HaueHus: kK03(pPUIMEHTOB KOppensuun
C TeueHHeM BpeMeHM YyBenuuuBaroTca (Tabn. 50). C rnyOuHOM naHHBIE KOA(PHUIMEHTHI
MEHSIOT 3HaK, ¥ CO BPEMEHEM CBs3b ociiadeBaeT. Takum 00pa3oM, B BEPXHUX TOPU30HTAX MMOYB
OBII Tonpko Ha 16% onpenensercs BIaAKHOCTBIO, C TIYOWHOM 3aBUCHMOCTh OT BIQXXHOCTH
yCUJIMBaeTCsl U cTaHOBUTCS oOpatHOM. Kpome Toro, HanGonpmmii Ko3pPUIMEHT KOppeasiuuu
OTMEYAETCs MIPU OJHOBPEMEHHOM OIPEJEICHUN JaHHbIX napametrpoB. Ha S5-viii m 10-b1i1 1eHb
JaHHas cBs3b ocinabeBaeT (coorBercTBeHHO -0,92, -0,52 u -0,36 mexnay ciosimu 0-10 u 120-
140 cm u -0,91, -0,62 u -0,43 mexny onHoumeHHbIMU ciosiMua  120-140 cm) (cm. Tabn. 50). B
JIEPHOBO-TJIEEBATOM TMOYBE BHICOKOW MOUMBI CBsi3b Mexay OBII u BIakHOCTBhIO HE3HAYUTEIbHA
B cioe 0-40 cM W mpaKTHYECKHU OTCYTCTBYET B HMKHHX TOpU30HTax (cM. Tabm. 50).
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Taonuma 50

MaTpuus! k03¢ (PHINEHTOB NAPHOH KOPPEJISINU BIAaKHOCTH
u OBII B noiiMeHHBbIX MOYBaX

BnaxHocTb

Konrponupyemsle
BEJINYNHBI 1 2 3 4 5 6

JepHoBas nouysa
- - 0,16 | 0,21 0,31 0,48
1 0,30 0,17 | 0,38 | 0,14 0,33 0,36
0,41 045 | 0,50 | 0,12 0,32 0,34

-0,42 | -0,27 | -0,28 - -0,32 | -0,24
3 -0,35 | -0,31 | -0,17 - -0,14 | -0,20
0,14 0,15 - - 0,16 -
OBII 0,20 - 0,23 0,23 0,33 0,40
4 0,21 0,15 | 0,30 | 0,24 0,25 0,31
0,41 043 | 042 | 0,14 0,28 0,39
-0,17 | -0,24 - -0,35 | -0,28 | -0,26
5 -0,16 | -0,17 - - - -0,12
0,08 - 0,12 - 0,19 -
-092 | -041 |-0,53 | -0,13 | -0,69 | -0,91
6 -0,52 | -0,40 | -0,52 | -0,10 | -0,38 | -0,62
-0,36 | -0,28 | -045 | -0,11 | -0,21 | -0,43
JlepHOBO-TIIeeBaTasl MOYBa
-0,16 - - 0,13 0,28
1 - -0,20 | 0,12 | 0,21 0,28
- 0,16 0,1 - 0,11
-0,40 | -0,31 | -0,27 | -0,22 -
2 -034 | -0,18 | -0,27 | -0,24 | -0,13
-0,30 | -0,15 | -0,18 | -0,15 | -0,12
OBIL -0,32 | -0,36 | -0,40 | -0,30 | -0,20

3 -0,41 | -0,31 | -0,26 | -0,20 -
-0,38 | -0,22 | -0,30 | -0,27 | -0,17

- - - - 0,18
4 | 014 - 011 | 0,15 | 024
- 020 | 0,11 | 0,17 | 021
0,11 | -03 - - -
5 - - - - -
-0,13 -

IHIpumeuwanue: g, =030,n=44;1-0-10 cm; 2 — 10-20 cm; 3 - 3040 cm; 4 — 60-70 cm; 5 — 90-100 cm; 6 —
120-140 cm; 0,16; 0,38; 0,50 — KO3 GUIHUEHTH aBTOKOPPENISIUNA COOTBETCTBEHHO B 1-U CPOK (OJZHOBPEMEHHOE
orpeziesieHne) U IpH cIBIKKe Bo 2-i (10 muei) m 3-it cpoku (15 mHel); 3HaK «-« O3HAYaeT, YTO KOIPPHUIHEHT
KOPPEISIHIH [0 a0COIOTHON BennurnHe MeHbIe 0,1.

Jns BeracHenust 3aBucuMoctd OBII oT aTtmocepHbIX 0CaaKoB OBUIM OINpENeIeHbI
ko durmentel  koppemsiiuu - Mexay OBII mo ciosM W KOJIMYECTBOM OCAJAKOB B JIEHBb
BBINIAJICHUSI, WX CyMMOM mocienoBaTenbHO 3a 2, 3, 4 u 5 gueir go uzmepenuss OBIIL.
[TomydeHHbie  pe3ynbTaThl CBUACTEIBCTBYIOT O HaJW4YuM CIabOW  CBS3HM MEXKITY



pPacCMOTPEHHBIMH TIOKa3aTeNIsIMU, HauOonbmmii  koddduuueHt koppensuun pasen 0,26.
Takum o00pa3zoMm, H3MEHEHHE BIAKHOCTH IOYB HE SBJSETCS peHIaloluM  (aKkTOpoM st
u3MeHenns OB-ycrmoBuii B mouyBax BBICOKOH moiMbl. Cpenu OOMIMPHOW JHTEpATypHI,
MOCBsIIEHHON o3ydyeHuto OB-cocTosiHus 1ouB, cBenaeHus o BiausiHud Ha OBII temmnepatypsl
NPaKTUYECKH OTCYTCTBYIOT. MokHO Jumb Yykaszate paboty M.C.KaypuueBa u H.H.Manuii
(1973), xoTopble mpoOBeIH JAOOPATOPHBIA OMBIT IO H3YYEHUIO POJIM THUIPOTEPMUUYECKHUX
ycioBuii B pazsutuu OB-niporieccos.

B rymycupoBaHHBIX ITOYBax MOWM C BBICOKOH OMOT€HHOI CIOCOOHOCTHIO TeMIiepaTypa,
0€3yclI0BHO, BIMSET Ha  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  MPOILECCHI. Opnnako
KOA(UIIMEHTHI KOPPENALNN MEXIY JaHHBIMU [apaMeTpamMH XapaKTepHU3ylOTCS HEBBICOKUMU
3HAYCHUSAMU: JJIsl IEPHOBOW MouBBl KodpduuueHt pasen 0,33 (n = 846, r kput. = 0,66 npu 5-
MIPOIICHTHOM YPOBHE), ISl ISPHOBO-TIIeeBaTon mouBkl - 0,27 (n = 567, r kput. = 0,08). Kak yxe
orMmeuasiocs, OBII omnpeznensercs Takke NOBEAEHUEM COEIMHEHUH jKeIe3a, Maprasia, a3ora,
(opMBI KOTOPBIX MPSMO CBSA3aHBI ¢ HAIIpaBIeHHOCThIO OB-mponeccos.

Jlnisl BBISICHEHUSI CTETICHH YYacTHs KakKJOTO0 KOMIIOHEHTa B JIaHHBIX IMPOIECccax ObUIH
ompezieNieHbl 3aBUCHMOCTH B MOYBAX BBICOKOM moiMbl /i 6 nepemenHbix (OBII, BrnaxHOCTB,
JKeJe30 JABYX- U TPEX-BaJEHTHOE, MapraHell, HUITPATHBIN a30T) [0 5 ypaBHEHUSIM:

1.Eh=2,47Mn + 0,07 Fe + 2,18Fe -5,76No + 11,83W;
2.Eh=0,12(Mn) +0,007(Fe ) + 0,003(Fe ) -
-0,64(NO) +0,34(W) ;
3.Eh=0,004 1/Mn + 42,64 1/Fe -10,69 1/Fe -
- 0,01 1/NO +979,76 1/W;
4. In(Eh) = - 0,03 In(mn) + 0,014 In(Fe ) -
- 0,107 In(Fe ) - 0,038 In(NO ) + 1,79 In(W);
5. In(Eh) = 0,57 In(Mn) + 0,0017Fe + 0,023Fe -
- 0,135 NO +0,159W.

Pacuersl mpoBenenbl nns 125 3HaueHWi Kaxaol W3 6-TH nepeMeHHbIX. Kputepuit
@umepa F U1 5-npoLEHTHOrO YpOBHA 3HAa4MMOCTH COOTBETCTBEHHO paBeH 2,29. Kpurepuit
CYLIECTBEHHOCTH Ul KO3(DQHUIMEHTOB MHOKECTBEHHOM KOpPENSLUU ONpeensercs IIo
cooTtHomeHuto (1)

1) F=-m- (-=-----—-- ), Tae
1-R k-1
R - k03¢ duIMEeHT MHOXKECTBEHHOI KOppesLuy;
N - YACJIO 3HAYEHUI MEPEMEHHOM;
Kk - KONMYECTBO MEPEMEHHBIX.
Kputepuii cymecrBeHHOCTH i1 KO3(DPUIIMEHTOB MHOXECTBEHHON KOpPpESIIU
YpaBHEHUH 1-5 COOTBETCTBYET CIEAYIOIIUM 3HAYECHUSM:
- ypaBHeHnue 1 - 3,00;
- ypaBHeHue 2 - 3,24;
- ypaBHenue 3 - 1,53;
- ypaBHeHue 4 - 2,39;
- ypaBHeHue S - 2,76.

CpaBHUBas NOJIYYEHHBIE PE3YJIBTATHl C TEOPETUUYECKUM 3HaUeHHEM F , MOXXHO caenartb
BBIBOJI, 4YTO KO3((UIMEHTh MHOXECTBEHHON KOppEJSIUH CBsized B ypaBHeHHsX 1-2 u 5
SBJISIIOTCS] 3HAUUMBIMU. 1[I0 KOMYECTBY MOMOJHUTENLHON MH(POPMALIMU, BHOCUMON KaXJI0W M3
NepEeMEHHBIX, Hanbosiee BaXXHbIMU ABISIOTCA Mn 1 Fe™.

Crnenyer OTMETHTb, 4YTO IpHUBEIEHHBIC (AKTBI  CBUJIETEIBCTBYIOT O CIOXHBIX H
MHOT'OIIapaMETPUYECKUX 3aBUCUMOCTAX MEKy TOUYBEHHBIMU ycnoBusaMu u OBIL

B mHacrosimee BpeMss MOSBWIMCH  pabOTHI, CBHUJETENBCTBYIOUIME O  BIUSHUH
MUKpoOoOnoxumudeckux mnporeccoB Ha OB-pexum. Tak, B.H.Bounosoit (1980) momydenst
3aBucumoctu Mexay OBII u oxcuapopeaykrasamu, BBIPaKaeMble BBICOKMMH 3HA4YE€HUSMU



koddduimeHToB Koppemnsiuu. PaccMotpum nanroe nonoxxenue npu aHanuze OBII mouB Hu3Kon
NOWMBI, TJe MPOBOIWINCH MHUKpPOOO- M 3H3UMOJIOTHUYEcKHe uccienoBanus. Ha ocHoBaHuu
IPOBEICHHOTO HaMH MH()OPMAIIMOHHOTO aHalW3a Obla OmpesesieHa BEpOSTHOCTb 3HAYCHHUN
OBII B ocymaemMbix TOpGSHBIX MTOYBAX HU3KOM TMONMBI B 3aBUCHUMOCTH OT TJTyOMHBI MPOQUIIS.
Hns storo, nmpuHumas Bo BHUManue, uyTto BenmunHa OBII B 200 mB sBnsercss rpanuieit
BOCCTAaHOBUTEIBHBIX M OKUCIUTENBbHBIX yciioBuid (Cepnodonbekuid, 1940; Jlenkos, 1981), Bech
nuarnasoH 3HaueHnid OBIT Obu1 pa30uT Ha CleAyIONINe PaHTH:

I - uaTEeHCHBHO BOCccTaHOBUTENBHBIE yeioBus - OBII <0 MB;

IT - BoccranoBurensHble ycnosus - OBII - 0-200 MB;

III - mepexoaHbIe YCIOBHS OT BOCCTAHOBUTENBHBIX K OKuciauTelbHbiM - OBII = 200-400 MB;

IV - oxucnurensusie ycnosus - OBII = 400-600 mB;

V - HHTEHCUBHO OKHUCIUTENbHBIE ycioBus - OBII > 600 mB.

BeposiITHOCTh TIOSIBIICHUST BOCCTAHOBUTEIBHBIX YCIOBHI B OCyIIaeMOi TOPQSHON MOYBE
yBEJNMYUBAETCS C TyOuHoi (Tabn. 51). Ecnu, Hanpumep, JaHHas BEPOSITHOCTh B BEPXHEH 4acTu
npoduns (0-60 cm) kpaitae mana (Pai = 0,043-0,117), 49To CBUAETEILCTBYET O MpeodIaiaHun
3/1eCh OKHCIUTENBHBIX U MEPEXOJAHBIX OT OKUCIHUTEIbHBIX K BOCCTAHOBUTEIBHBIM YCIOBHUSX CO
sHauenusimu OBII ot 200-400 mB g0 400-600 MB u Gosbmie, TO ¢ miiyounsr 60-80 cm
MPOUCXOAUT 3HAUUTEIbHOE  YBEIHMYEHHE  BEPOSATHOCTH TMOSBJICHHUS BOCCTAHOBHUTEIHHBIX
yenouii (Pai = 0,572) ¢ mpeoOmaganueM B JTaHHOW YacTH MPOQHIIS MEPEXOJHBIX YCIOBHH C
OBII 200-400MB. OueBuaHO, UMEHHO Ha JAaHHOU ITYOMHE MPOUCXOAUT CMEHA OKUCIUTEIbHBIX
IIPOLIECCOB HAa BOCCTAHOBUTENIbHbIE, a Ha riyouHe 80-100 cM rocrnoacTBYIOT aHa’pOOHbBIE
ycaoBus ¢ OBIT  0-200 MB u menb1e.

Tabnuma 51

BepositHocTs OBII B ocymaeMbIX TOP(PSIHBIX TOYBAX

BeposrHocTs, Pai
Tyouna, 401 - Gonee
cM <0 0-200 | 201 -400 600 600
0-20 - 0,043 0,362 0,345 0,250
20-40 - 0,117 0,421 0,252 0,210
40-60 - 0,082 0,406 0,442 0,070
60-80 0,196 0,154 0,572 0,075 -
80-100 0,374 0,274 0,354 - -

BoaHO-BO3AYIIHBINA PEXUM SIBISETCS TJIaBHBIM (DaKTOPOM, OMPEACISIONUM IUHAMHUKY
OB-ycioBuii H, Kak CIEACTBHe, H3MeHeHHe B cucremax Fe''---Fe’* u NH;*—NOs-
[TpoBeneHHBI HaMU HHPOPMAIIMOHHBIM aHATU3 TO3BOJWI OMPEICIUTh CTENEeHb BIUSHUS
BJIQKHOCTH M Temieparypbl 1ouBbl Ha OBII u ouenuts "0OpaTHyo0" CBS3b MEXIY
BbIIIcHa3BaHHBIMK cucTeMamu 1 OBII (Tabu. 52).



Tabnuma 52
Koeddpunnent 3¢pdexTnBHOCTH Nepenaun nHGoOpMAUH
U HHGOPMATHBHOCTH OT Pa3JIMYHBIX pakTopoB k OBII
B TOp¢AHBIX IOYBAX

AMMOHMIHBIA a30T 0,399 0,229

OKHCHOE JKeJIe30 0,321 0,171

0-20 BaxxHOoCTh MTOUBEI 0,300 0,131
3aKUCHOE KeJIe30 0,166 0,090
Temneparypa mouBbI 0,035 0,076
3aKucHOE JKele30 0,278 0,152

OKHCHOE JKeJIe30 0,242 0,126

20-40 AMMOHUIHBIN a30T 0,148 0,093
Bia)XHOCTH MOYBBI 0,144 0,063
Temneparypa mouBbI 0,036 0,019
Bi1a>xHOCTB TTOYBBI 0,316 0,147
3aKHUCHOE XKeIe30 0,204 0,101

40-60 AMMOHUIHBIN a30T 0,087 0,059
Temneparypa mouBbI 0,096 0,057

OKHCHOE JKENe30 0,080 0,048
Temmeparypa mo4BbI 0,335 0,234
BiraxxHOoCTE MOYBEI 0,335 0,159

60-80 3aKHUCHOE KeIe30 0,226 0,114
OKHCHOE JKENe30 0,120 0,067
AMMOHUIHEBIN a30T 0,069 0,046
3aKkHCHOE Kee30 0,314 0,152
Temmeparypa mo4BEI 0,126 0,113

80-100 | BmaxxHOCTB MOUYBEI 0,226 0,104
OKHCHOE JKeNe30 0,136 0,093
AMMOHMIHBINA a30T 0,069 0,044

VYCcTaHOBJIEHO, YTO B 30HE OKHUCIEHHUS ocymaeMmblx TopdsHbXx mouB (0-60 cm)
HauOosbmiee BiausiHue Ha OBII oka3biBalOT M3MEHEHHUs KOHIIGHTpAIMid aMMOHHIHOTO a30Ta,
OKHMCHOTO ’KeJie3a M BIaKHOCTU MouBbl. Hambosnee cuibHOE BIMSHUE aMMOHHMMHBIM a30T
oka3biBaeT B uHTepBane 3HaueHud OBII ot 0-200 mo 400 mB. Ilpu npeoOnananuun
OKHUCJIMTEIbHBIX YCIOBUM B BEpXHEHM yacTH ocymaeMblx TopgsHbIX nmouB Ha OB-ycinoBus He
BIUSIOT Aaxke Beicokue (0onee 90 mr/100 T mouBbI) KOHIIEHTPAIIMY aMMOHHITHOTO a30Ta.

HaubGonpmmas cuna cszu okucHoro >kene3a u OBII ormeuaercss B MHTepBase 3HaAUYECHUN
OBII or 200 10 400 MB, korma cucrema Fe’*---Fe™ XapaKTEepPU3yeTCsl HEYCTOWYMBOCTBIO.
Cnenyer otrmerutTh, uro BiausiHue Ha OBII amMMoHMitHOro a3ora M OKUCHBIX (hOpM Keres3a
CHIDKAeTCs BHH3 IO TNPOQHUII0 TOYBB, O YEM CBHJETEIbCTBYET yMeHblleHHe K u
MH(OPMATUBHOCTH  JaHHBIX  (pakTOopoB (cM. Tabm. 52). BnusHue BiaXXHOCTH HAa0OOPOT
YBEJIMYMBACTCS ¢ TNIyOMHOU, YTO MOJATBEpxAaeTcs Bo3pactanueMm BenuuuHbl K . Hanbomnbinee
Brnusare Ha OBII oka3biBaeT kak cHIkeHHE BiIakHOCTH MeHee 60% [1B, Tak u ee yBenudueHue
6omee 90% I1B. Ho ecnu B 30HE OKUCIIEHUS MPU BBICOKOH BIQXKHOCTU OCYIIa€MbIX TOP(SHBIX
MIOYB COXPAHSETCA OKHUCIWTENbHass OOCTaHOBKa, TO B 30HE BOCCTAaHOBJIEHUS BO3pacTaHUE
BJIQXKHOCTH BbI3bIBacT cHMKeHue OBII 1o oTpunarenbHbIX 3HAUEHMH. YKa3aHHOE CHHYKEHHUE
BiaxxHocTH 10 60% IIB BeI3biBaeT cmemienne OB-ycnoBuii B cTopony npeobiaganus a3poOHbIX
IIPOLIECCOB KAaK B 30HE OKUCJIEHMS, TaK U B 30HE BOCCTAHOBJICHUSI.

B 30He BoccraHoBieHMsI ocymiaeMblx TOpdsHbIX 1ouB (60-100 cM) Haubonbliee
BausHUe Ha OBII oka3bpiBaloT TeMieparypa, BIAXXHOCTb IOYBBI, a TaKK€ KOHILIEHTpaLUs
3aKHMCHOTO JXene3a (cM. Tabi.52). YBenudeHue TeMIepaTyphl OYBBI B HIDKHEH TTOJIyMETPOBOM
TOJILIE, KaK MpaBUJIO, BbI3bIBacT u3MeHeHne OB-ycnoBuil: camxenue OBII no 3nauenuit 200-
400 mB m menwmme. 3akucHoe kene3o okaswpiBaeT BiusHue Ha OBII mo Bcemy mpodwuio
JAHHBIX TI0YB, HO HamOoJee CUIBHOE - B 30HE BOCCTAHOBJICHUS. YBEIMUYCHHE KOHLEHTPAIMU



3akucHOro xenesa ooiee 100 mr/100 r moussl BbeI3BIBaeT cHmkeHue 3HaueHuin OBIT no 200
MB u menb11€.

Takum oOpasom, OBII sBusieTrcs OAHMM W3 BAXKHEUIIUX IMOKA3aTENCH COCTOSHUS
MEJIUOPUPYEMBIX IOYB Ha KaXK/Ibli MOMEHT BpeMeHH. Kpome TOoro, coriiacHo pacCMOTPEHHBIM
Bhbiie cBs3sM Mexay OBII u anemMeHTaMu OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO — COCTOSIHUS
nous, OBII sBisieTcss 1 KOMIUIEKCHBIM ITOKa3aTelIeM IPOUCXOASIIMX B NOYBax Iporeccos. Ero
BEJIMYMHBI OTPAXKAIOT COOTHOIICHHE OKHCICHHBIX M BOCCTAHOBJICHHBIX (DOPM XUMHYECKHX
3JIEMEHTOB UM COEJIMHEHUN B IIOYBEHHOM pACTBOpPE, PEryJIHpys TEM CaMbIM IPOLIECCHI
KOJIMYECTBEHHOTO ¥ KaYE€CTBEHHOIO IepepacipeiesieHus BEeIIeCTBa.

N.I1.Cepnobonsckum (1953) paspaborana mkana OB-ycioBuii, KOTOpas Ha MEPBOM
JTame MOXKET CIYXHUTh JIMarHOCTHYECKUM IMokazaTeneM. OpHako B HACTOsIIEe BpeMsi B
MpakTH4eckord pabore 3amaya ontumuzaumd OB-moTeHIUanoB HE CTaBUTCS, TaK KaK He
pazpaboransl HU aAuana3zoHbl OBII ans pa3HbIX TUIOB TMOYB, HU TNPUEMBI JOCTHKEHUS U
NOJAJIepkKaHUsl JaHHBIX ONTUMAaJbHBIX YpoBHel. Bmecre c¢ Tem, OB-pexum, kak nmokasanu
HAIllM WCCIICJIOBAHUS, XapaKTEPU3yeTCsl MUPOKUM IHAIMa30HOM HH()DOPMATUBHOCTH U BBICOKOM
YyBCTBUTEIBHOCTHIO K HW3MEHEHUSM BHEIIHMX YycinoBui. CienoBaTenbHO, cocTostHue OB-
peXxuMa IMOYB MOXET OBITh JUArHOCTUYECKUM IIOKa3aTeJeM NpPH ONTHMH3ALMUHU TTOYBEHHBIX
pexxuMoB. OcobOeHHO BaxkHO, 4To uig onpenenenus OBII pazpabotanbl mpuOOpH U JATYUKH,
MOCJICTHUE MPOCTHl B M3TOTOBJICHUH, CTAIIMOHAPHO 3aKJIAJBIBAIOTCS B MOYBY U MOTYT IIUPOKO
NPUMEHSThCS HAa MEITUOPATHUBHBIX OOBEKTaX B KayecTBE HMHAMKATOPOB COCTOSIHHS IIOYB.
[Muumesa, 1975].

buonoruueckui pexu M COBpeMEHHBIN 3Tall pa3BUTHUS [OYBOBEACHUS
XapaKTEepPU3yeTCsl TOBBIIICHHBIM BHUMAaHMEM K OHOJIOTMYECKUM HCCIEAOBAaHUSIM IOYB, YTO
ONpeNEeNseTCss TOM OrPOMHOM pPOJbI, KOTOPYK) HUIPAET AEATEIbHOCTh MUKPOOPraHU3MOB U
AKTUBHOCTh ()EPMEHTOB B IOYBOOOpPA30BAaHWUU WM JKU3HM TIOYBBL. B mociemHee Bpems B
MOYBEHHON MHKPOOMONOTMH W YH3UMOJIOTUU TOSIBIIIUCH HOBBIC HANpPaBICHUS M METOJBbI,
YYUTHIBAIOIINE OCOOCHHOCTH TIOYB. VYcraHoBiaeHa 30HAIBHOCTh MHUKPOOHOIOTUYECKHUX
npoueccoB (Mumryctun, 1975). MHorue uccienoBaTenu CTPEMSITCS C MOMOIIBIO JaHHBIX O
MUKpPO(DIIOpe M MOYBEHHBIX (epMEHTaX IUATHOCIIUPOBATH KaK €CTECTBEHHOE COCTOSIHHE IOYB,
TaKk U M3MEHEHHs, MPOUCXOMAIINE O] BIUSHUEM aHTPOIOTeHHOTO Bo3naelcTBusA. [lomoOHas
HaIpPaBJIECHHOCTh HCCJIEAOBAHUN CIIOCOOCTBYET YIUIYOJICHHIO TE€HETHYECKUX aCIeKTOB
nouBoBeZicHHUs. BmecTe ¢ TeM, B M3Y4YeHHUU OMOJIOTMUYECKUX PEKHUMOB MOYB U MX IUIOAOPOIHS
OOJIBIITYIO POJIh UTPAET OINpPECIICHHEe OMOKATATUTUHIECKUX MapaMeTPOB, UYTO Ja€T BO3MOXKHOCTh
HaIlpaBJIE€HHO PEryJupoBaTh IOYBEHHBIE IPOLIECCHI, CO3/1aBasi ONTHUMAJIbHBIE YCIOBUS IS
Pa3BUTHS PACTEHUHN U )KU3HEIAEATETHHOCTH MUKPOOPTaHU3MOB.

HccnenoBanuss B JaHHOM acmleKkTe IMIOKa3ald, YTO  MHUKPOOHMONOTHYecKas |
(dbepMeHTaTUBHASI aKTUBHOCTD IMTOYB MOXKET CIIYXKUTh HAPAY C APYTUMH KPUTEPUSIMHU HAJICKHBIM
JNAarHOCTUYECKUM MoKa3aTesieM JUISL  BBISICHEHUSI CTENEHU OKYJIbTYpUBAHHUS IIOYB.
VYcraHoBlIeHa 3aBUCUMOCTh MEXAY aKTUBHOCTHIO MHKPOOHOJOTMYECKMX M (EePMEHTATUBHBIX
MPOIIECCOB M OCYIIECTBIEHUEM MEPOIPHUATHI, MOBHIMAIINX TUIoAopoaue mouB. O6pabdoTka
MOYBBI, BHECEHHWE B Hee ynoOpeHWid W  OCOOCHHO THAPOTEXHHUUYECKAs MEIHOparlus
CYIIECTBEHHO HW3MEHSIOT SKOJOTHYECKYI0 OOCTAaHOBKY pa3BUTHUS MHUKPOOPTaHHU3MOB,  UTO
HEM30€KHO OTPaXKaeTCsl Ha HAMPSHKEHHOCTH OMOAMHAMHUKH TOYB. MOXXHO TpeAroJaraTh, 4To
CTETeHb Pa3BUTHS M COCTaB MUKPOQIOPHI, AKTUBHOCTH ()EPMEHTOB TAKKE€ MOTYT CIYKUTh
kputepueM 3 (PEKTUBHOCTH TPUMEHSIEMBIX MEIIMOPATUBHBIX MPHUEMOB.

YCTaHOBNEHO, YTO TPHU OCYIIECTBIEHUU IPPEKTUBHBIX MPHEMOB XUMHU3ALUU U
MEJTUOPAIIHH, 00ecreunBaroIInX MOJTy9CHUE HauOosee BBICOKHX ypOXKaeB
CEJIbCKOXO3SUCTBEHHBIX PACTEHUN, B TIOYBE TMPOUCXOIUT AKTUBM3AIMS OHOJOTHYECKHX
MIPOLIECCOB,  BBIPAXKAIOLIASICI B HAPACTAaHUM YHCICHHOCTH MHUKPOOPIaHU3MOB, YCHUJICHUHU
AKTUBHOCTH TIOYBEHHBIX (DEPMEHTOB, WHTEHCHUBHOCTU [IBIXaHUS W JPYTux Mokasareneir. Ho
BCerJa JIM JAaHHOE BO3JICHCTBHE IOJIOKHUTEIBHO MJIs MOYBBI Kak Owmopecypca? CoriacHo



B.AKosne (1989), nns mnpuUpOIHBIX D3KOCHCTEM XapaKTEPHbI CIEAYIOUIME MPUHIMIIBI

HOPMaJIbHOT'O ()YHKLIMOHUPOBAHUS U Pa3BUTHSL:

- KOMIUIEKCHOCTh - JKOJIOTHUECKOE COOTBETCTBHE CpPEAE OOMTaHUS CBSI3aHHBIX MEXIy COOOii
OpPraHU3MOB;

- CaMOYIpaBJISIEMOCTh HAa OCHOBE IIOCTOSIHCTBA IPUTOKA 3HEPIMHM U I10CJIEI0BATEIBHOTO
HOJIHOTO  TOTpeOJIeHUs CO3JaHHBIX HOBbIX BewlecTB ("mpuponHas 0e30TXOAHas
TeXHOJorus");

- pacIIMpEeHHOE BOCIPOM3BOACTBO W HAKOIUICHHE  ONTHMAJIbHBIX JJIEMEHTOB YCIOBUHI
CYILLECTBOBaHMS BEAYIIUX PACTUTENBHBIX MOMYIISLUH.

[Tenocdepa (MOYBEHHBIH TIOKPOB) SBISICTCS ~ OMODHEPIeTHYECKOM HM OMOT€OXMMHUYECKOU

CHCTEMOM, 00JIafaronieil CriocCOOHOCThIO CaMOPa3BUTHS, CAMOYIIPABICHUS M CO3AAHUS PEXKHUMA,

KOTOpbIIl 0oOecrieuuBaeT CyLIECTBOBAHME PACTEHUM, JKUBOTHBIX, MHMKPOOPraHMU3MOB U

BOCIIPOM3BOACTBO OMOMAcChl ~ JKMBOro BemiectBa. JlanHble (yHIaMEHTalIbHbIC MPUHIIMIIBI

CYLIECTBOBAHMs, MACIATEIBHOCTH M IPOJYKTHUBHOCTH IPUPOAHBIX HKOJOTMYECKUX CUCTEM

JIOJKHBI YUUTBHIBaTbCSl YEJIOBEKOM IMpU MEIMOpPAaTUBHOM BO3jAeWcTBUU. B 3aBucumMoctu oT

TeHETUYECKUX OCOOEHHOCTEeH MOYB CTEMEHb BO3JAEHCTBHS Pa3IMYHBIX MEPONPHUATUN Ha UX

OMOJIOTHYECKOE pPaBHOBECHE Oyner  pasinuyHa. CnemoBateibHO, 0Cc000€ 3HAYCHHE

npuoOpeTaeTr U3ydeHHe OMOJIOTMYECKOro (akTopa Kak 3HAYMMOIO KPUTEpUs ONTHUMM3ALUN

MIOYBEHHBIX PEKUMOB B OIPEJICTICHHBIX TIOYBEHHO-KIMMATUYECKUX YCIOBUSIX.

JluHaMuKy OHOJIOTMYECKUX MPOLIECCOB PACCMOTPUM Ha IPHUMEPE OCYILAEMbIX IOYB
noiM.  XapakTepuCTHKa MHKPOOOIeHO3a TO0YB (aMMOHH(HKATOPOB, onuroTpoos,
paspymuTeneii  6€3a30TUCTOrO0  OPraHMYEeCKOro  BELIECTBa, JNEHUTPU(PUKATOPOB U
HUTPU(PHUKATOPOB, BOCCTAHOBHUTENEH CyIb(}aTOB) H3ydalach Ha MPOTSIKEHUU BETETALIMOHHBIX
IEpUOJIOB OJHOBPEMEHHO C OTOOpPOM MNpo0 NOYB HA XUMMYECKMH  aHalu3, IOpU 3TOM
ucronb30Banack Meroanka Muacruryra mukpooduonorun AH CCCP.

AKTHUBHOCTh (EpMEHTOB OIpefensiaach  CIEAYIOIIMMH  METOJaMH: KaTaja3bl -
razoMerpuueckuM  MerogoMm  B.®.Kympesuua, A.lll.I'anctsana; ypeassl -  MeTOAOM
A.Ill.T"ancTana; MepoKCUIa3bl, MOMU(EHOIOKCUAA3BI - METOJ0OM A lll.T'anctana B
monupuxanuu A.M.Yynaeposoii; Hutputpenaykrassl - MmetogoMm A.lll.T'ancrana, 3.I'.CaaksiHa;
HUTpaTpeaykTassl - MerogoM A.lll.I'ancrana, JI.B.MapkocsHa; cynbgaTpeaykrasbl - METOJ0M
A.lll.Tancrsna; deppupenykrassl - meronoM A.lll.Tancrana, H.A.Oranecsina. Bce Mmetoauku
u3noxeHsl B MoHorpapuu @.X.XasueBa (1976). Ilepokcupaza u mnoaMQEHOIOKCHIA3a
OTIpENIeTISUTUCH C HAaIMMK n3MeHenusimu [CnaBuuna, Muumesa, 1987].

OcCOo0eHHOCTD MMOYB MOMM, Kak ObLIO MOKa3aHO BBIIIE, 3aKII0YACTCA B UX T€HETHYECKOM
KOZIe, CYMMHpPYIOILIEM JEHCTBHE €KETrOJHbIX MaBOJKOB B BUJIE HAWUJIKOB, IEPEYBIaXHEHUS, a
TaKXe BBICOKOW T'YMYCHOCTH METPOBOTO cJIOsl MouBeHHOro mnpoduis. JlaHHble cBoiicTBa
OTPEENAIOT BBICOKYIO OMOJOTHYECKYI0 aKTUBHOCTb IMONMEHHBIX MOYB U MPUCIOCOOIEHHOCTh
NOYBEHHOH OWOTBI K THUAPOMOP(QHBIM YCIOBUSM. 3a TMOCIEIHHE  TOJbl  HAKOIUICHBI
Pa3HOCTOPOHHHUE JlaHHBbIE,  OTpaXKaloU[Me H3MEHEHHs] KOJMYECTBEHHOTO M KayeCTBEHHOIO
cOoCTaBa MMKPOOPIaHM3MOB B OCyIlaeMbIX nouyBax [3umenko, Muchuk, 1970; 3umenko, 1977,
1983; Honckux, UBanosa, 1978; Koxemsikos, Bnacos, 1980; 3arypansckas, 1982a, 19826].
OpHako MoJy4eHHbIE pE3yJIbTaThl B OCHOBHOM OTHOCSITCS K IIOYBaM BOJIOPA3/IEI0B U TEppac.

Hamm nccnenoBanusi moka3bIBalOT, YTO MPHU OCYIIEHUU MOWMEHHBIX MOYB Kaue€CTBEHHO
MEHSETCS cocTaB MHKpoOoreHo3a. Tak, eampumep, YBEIMYMBAETCA COJCpKAHUE
ABKTMHOMHUIIETOB, YJacTBYIOIIUX B Oosiee TIIyOOKOM Pa3iIoKEHHH MOYBEHHOTO OPraHHYeCKOIo
BemecTBa. OJHOBPEMEHHO BO3pPAcTaeT KOJIMYECTBO aMMOHHM(HUKATOPOB, AEHUTPU(DUKATOPOB,
KJIOCTPHINMA, BOCCTaHOBHTENEH Cynb(haToB, paspymmreneid kierdatku. Creayer Takxke
3aMEeTHUTb, YTO COJEPKAHUE MUKPOOPTaHU3MOB B TOP(SHBIX MOYBAX U3MEHSIETCS B 3aBUCUMOCTHU
OT MHTCHCUBHOCTH OCyIlIeHus (Tabm. 53).



Tadonupma 53
BinsiHMe HHTEHCHBHOCTH APEHUPOBAHHS TOP(SIHBIX NOYB
HA YHCJIEHHOCTh MHKPO(JI0OpbI

KouuecTBO MHKpPOOpPraHu3MoB B 1 cm’
MIOYBBI
I'pynmbr MEKpOOpPraHU3MOB Heocymentioe | BapHanTs! ocymemis
6omoTto 0,8x25 m 1,3x25 m
Awmmonngukaropsr, 10° 23 30 19
Hurpudukaropsi, 107 2 68 1
Jlenutpuduxaropsr, 10’ 28 40 45
Knoctpumus, 107 4 10 4
BoccranoBuTenu cyabharos, 107 6 10 7
Pazpymurenn KICTIATKH - o 100 70
a’po0sI, 10
Pazpymmrenn KICTIATKH - 6 20 20
aHa’pooOsl, 10
Axrunomnerst, 10° 4 100 600
['pu6sr, 10° 51 17 10
Omurorpodsr, 10° 27 11
Osuronutpodmisy, 10° 15 8 5
apramscexoro semecraa, 10 3 10 10
MHKpOO[[;l;iI:CIII/zZI’VIﬁ) Ha cpejie 63 13 4

WHTEeHCUBHOCTh TpollecCa MHHEpATU3alM MOXHO OLEHHTh MO0 KO3((UIUEHTY,
onpezenseMoMy M3 cooTHouleHus: yucia MukpoboB Ha KAA u MIIA. B topdsubix mousax
0osiee OKHMCIUTEIbHBIE YCIOBUS (DOPMUPYIOTCSI HA WHTEHCHBHO OCYIIEHHOM BapuaHTe 1,3x25
M. OTO cIIcOOCTBYET aKTUBU3ALIMHU MTPOLlecca MUHEPAIU3AIMH 32 CUET Pa3BUTUSL aKTHHOMMUIIETOB,
K03 PUIIMEHT MUHEepaIN3allii B MHTEHCUBHO OCYIIaeMBIX MOYBaxX yBeauuuBaercs a0 6,2. Ilpu
3TOM CJEeyeT OTMETHUTh, YTO aKTHUBHU3aLUs MPOLECCOB MUHEPAINU3AINKY OXBaThIBAET METPOBBIH
CJIOM OCYIIa€MBIX IIOYB.

B ocymaembIx JepHOBO-TJIEEBAaThIX MOYBAX MPOLIECC MUHEPATU3ALUN OPraHUYECKOTO
BEIIIeCTBA MpoTeKaeT Oojiee MHTEHCUBHO Ha BapuaHTte 0,8x16 M (MeHee MHTEHCHUBHBIN JpeHax).
3HaueHue kod(p¢unueHTa MuHepanu3zauuu Ha BapuanTe 0,8x16M paBHO 34, a Ha BapuaHTe
1,3x16 m - 84.. MeHee OCyIIEHHBI BapUaHT BbLAEISAETCS U OONbIIEH AKTUBHOCTBHIO
ammoHu@ukaTopoB (10 pa3), yTuiaM3aTOpoB MHHEpalbHOro a3ora (B 2 pasa, cM. Tabm. 53).
Bmecte ¢ Tem Ui akTMBM3ALMUIpOLecCa HUTPU(DUKALIMN B MOMMEHHBIX JIEPHOBO-TJIEEBATHIX
nouBax Oosee OnarompusiteH BapuaHT 1,3x16 M. Ha Bapuante 0,8x16 M nepHOBO-IJieeBaThIX
MOYB HUTPU(UKATOPHl B HE3HAUMTEIHLHOM KOJIMYECTBE OOHApPYKMBAIOTCS TOJIbKO B uioje. He
OTMEYAeTCsl Pa3InUMi MEXAYy BapHaHTaMHU B JIEPHOBO-TJIEEBATBHIX MOYBAX I10 aHA’POOHBIM
¢duKcaTopaM azoTa u ACHUTpUPUKATOPaAM.

[TpoBeneHHBI KOpPPEIALMOHHBIA AHAIN3 CBSA3M MEXKIY OTHEIBHBIMM IOKa3aTEeIsIMU
MUKpPOOHOJIOTUYECKOTO U (DU3MKO-XUMHUYECKOTO COCTOSIHUSL TOPQSHBIX TO4YB (B BHIE
KOPPENSIUOHHOTO OTHOILIIEHH) MIOKA3bIBAET, UTO MPeodaiacT HelrnHeleas 3aBUCUMOCTh MEXKIY
napameTpamu (Tadi1.54). BaxHbM ObUTO OBI TPOBECTH IKCTIEPMEHTHI HA OCHOBHBIX THIAX ITOYB
C y4eTOM MAaKCHMaJbHOTO KOJIMYeCTBa (haKTOPOB KaK BHEIIHUX ITOYBOOOPA3YIOIIUX, TaK U
BHYTPEHHUX [TOYBEHHBIX C OLIEHKOW BKJIaJia KaXJI0ro (paKkTopa B OTACIbHOCTH.



Taobnunpga 54

MaTpuna KoppeJsiiHOHHBIX OTHOIIECHHIT MeKIy MOKA3aTeJIMHA MUKPOOHO0JIOrH4ecKOro H (PU3NKo-
XMMHYECKOro cocTOSTHUSI TOPGAHOI NOUYBEI (KOINYecTBO HadMoaeHuil - 100)

Koppenupyemble
BEITHYHMHBI
Jenutpupukarops lrf\—|—|—|— | — | —1029 — | — | — | — | —
Koopduument 2 — 1068 ]0,79(066| — |034| — | — | — | —
neoTpoHOCTH
Koapunnenr
OIUroTpoHOCTU
Koapunpmenr
MUHEpaIH3alUH
MHuKpOOpraHU3MBbI

Ha KAA
AMMOHH(DUKATOPBI

5
6
OnuroTpodst 7
8
9

11213 4 5 6 7 8 9 10 11 12

3 — | — | — |o42| — | — o030 | — | —

4 0,71 | — — 0,28 | — — — —

048 0461043 | — | — |030]0,25

0,341 0,25 0,31 | 0,47 | —
— 1041 0,38 | 0,25
0,46 | 0,37 | 0,25
BraaxuocTs 10 — —

’Keneso oxucHoe

Keneso 3akucHoe

AMMOHHIHBINA a30T 11 —

OKHCIUTENBHO-
BOCCTAaHOBHUTENBHBIN | 12
MOTEHIUAT

Kak yxe ormeuanoch, ocylieHUE MOWMEHHBIX TOP(QSHBIX U JEPHOBO-TJICEBATHIX MOYB
U3MEHSET OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIE YCIOBHUS I0YB B CTOPOHY VYBEIMYEHHS HX
aspoOHocTH. [Ipu 3TOM yBenMUMBAETCS COAECpXKAHWE HUTPU(DUKATOPOB, KOHEUHOW MPOIYKITUEH
JIeATETbHOCTUKOTOPBIX SIBJIIETCA  HUTPATHBIM a30T. DTa Tpynna MHKPOOPTaHU3MOB MOKET
pa3BUBATHCS TOJILKO B a’poOHOU cpene. Bmecte ¢ Tem, mNpoBeIEeHHbIE HAMH HWCCIIEIOBAHMS
MOKAa3bIBAIOT, YTO B UCCIEAYEMbIX MMOYBAX HUTPATHBIM a30T OTCYTCTBYET BO BCEM IOYBEHHOM
npoduiie. A BeCEHHUM Nepuo]] OH 0OHAPYKUBAETCSl B HE3HAUUTEIBHBIX KonuecTBax. OIHaKoO B
JPEHAXXHBIX BOJIAX C MEJIMOPUPYEMBIX MOYB OTMEYAETCS MPUCYTCTBHUE HUTPATHOIO a30Ta Ha
MPOTSDKEHUH BCEro BeretamroHHoro mnepuopa (4,3 — 16,0 mr/m). CnemoBarenbHO, HUTPATHI
o0pa3yroTcs B oYBax B Mpoliecce HUTpudukamu, Ho ObICTPO MOIBEPTalOTCS BOCCTAHOBICHUIO
WJIM YaCTUYHO BBIMBIBAIOTCS HUCXOASIIMME MTOTOKAaMU JIpeHaXHBIX BoJ. [locnennee Ob110 HaMu
ONpeIeTICHO IPHU MPOBEICHUH CHEUaIbHBIX SKcniepuMeHToB [CnaBHuHa, Maumesa, 1987]. Ilpu
ATOM OBLIO JI0KAa3aHO, YTO MPIOlecC 00pa3oBaHUsl HUTPATOB MPOUCXOAUT HA TPAHUIIE pa3jesa
IByx (a3: mouBa — TMOYBEHHBIM pacTBOp. BoccTaHOBIEHHE HUTPATOB MHUKPOOPTaHU3MAMU
MPOSIBIISIETCS KaK MPOIECC AaCCUMIUIAIMN W TUCCUMWIALNMK HUTpatoB. [lpm accumumisiuu
HUTPATHl UCTIONLIL3YIOTCS B KayeCTBE MCTOYHHMKA a30Ta JUIsS MOCTPOCHHS] MHKPOOHBIX Tel. B
KOHEYHOM HTOTE€ TMPOIECC ACCHMIISITOPHOTO BOCCTAHOBJICHHMSI HHTPATOB 3aKaHYMBACTCS
oOpa3oBaHMEM aMMHUAaKa,UAYIIETO Ha TMOCTPOCHHE IKU3HEHHO-BAXKHBIX  OPTraHUYECKHX
a30TCO/CPKAIINX BEIIECTB KJIETKH. [Ipu JUCCUMUISTOPHONW HHUTPATPEAYKIIMH HUTpAT
BBICTYIIA€T B POJM aKIENTOpa »dJIEKTPOHOB B SHEPreTHMUECKUX MPOIEccax BMECTO
MOJICKYJIIPHOTO KHCTOpoAa. MUKpOOPTraHW3MBbl, CIOCOOHBIE JUCCUMUIMPOBATH HUTPATHI,
HIMPOKO PACIPOCTpPaHEHbI B mouBe. [Iporecc AEHUTpUPHUKAIUN, KOTOPBIA MPOSIBISIETCS B
OCYIIIaeMbIX TIOYBaX, MPEACTABIISIET COO0OM HUTpaTHOE [bixaHWe. KOHEUYHBIMHU MPOAYKTaAMH
SBIISIIOTCS Ta3000pa3Hble BOCCTAHOBHUTENBHBIE COCAMHEHMS: MOJEKYISPHBIA a30T, OKUCh U
3aKUCh a30Ta. [Ipn acCCUMIISITOPHON U JUCCUMUIIITOPHON HUTPATPENYKIIMHA YIaCTBYIOT HUTPAT-
U HuUTpUTpeAykra3pl. CBoiicTBa d3TUX (epMEeHTOB ONW3KH, HO JAUCCUMUIISTOPHBIC
HUTPATPENYyKTa3HbIE CHUCTEMBI, B IPOTHBONOJOKHOCTh ACCUMWISTOPHBIM, CTPYKTYPHO |
(GYHKIIMOHATIBHO SIBJISIOTCS KOMIIOHEHTAMH KOHYHOTO MYTH KHCIOPOIHOTO JAbIXaHus. B 3Tom
3aKJIF0YAETCSl UX OCHOBHOE OTJIMUME OT aCCUMMJIATOPHBIX HUTparpenykras [Mnbsuna, 1973].



B ocymaemMbix MOWMEHHBIX MOYBAaX OMNPEACIUTH HAMNPABICHUE HUTPATPEAYKIIUU HE
MpeJICTaBIsIeTcs BO3MOXKHBIM. J[MHaAMUKa HUTPUT- U HUTPATPEIyKTa3 B MOYBAX Pa3HOM CTENEeHU
OCYIICHHS TOYTH HE paziuyaercs. TakuMm o0pa3oMm, MpU pa3HOW CTENEHHS OCYIICHUS, YTO
OTMEYaeTCsl B BapuaHTax ¢ IIyOmHOM 3akimanku npeH 0,8 u 1,3 M, HHTEHCHBHOCTH IMpoIecca
BOCCTAHOBJICHUSI HUTPATOB B 11eJIOM oanHaKoBa (puc. 30-33).
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Puc. 30, Qunamura fepMEHTOE H MHERCOPTAHHZMOE, IpHEMAOLUIHE VIACTH B
npecbpazoBEaHHH a30TCONEPEANIETG opTAHHYECKOTo BEMECTEA, TophAHad ToYEa,
EapranT 08225 u

Bmecte ¢ TeM IOCTaTOYHO BBICOKAs aKTUBHOCTh HUTPAT M HUTPUTPEAYKTA3 B COYETAHHH C
COJICp)KaHWEM B HCCICAYEeMBIX TI0YBAX aMMOHHMHHOTO a30Ta IMpeIIojiaracT aKTUBHOE
MPOTEKaHNE ACCUMUIISIIIMOHHON HUTpaTpeayKIuu.. Clenyer Tak)ke OTMETUTh, YTO YUCICHHOCTh
JTEHUTPUT(HUKATOPOB HECKOJIBKO BEIIIC B MEHEE OCYIICHHBIX MMOMMEHHBIX JICPHOBO-TIICEBATHIX U
Topdstapix mouBax (cMm. puc. 30-33). B mocnemHee BpeMs HCCIENOBATENsIMU JIOKa3aHa
(bakynpTaTUBHOCTH AeHUTpHUTPUKaTopod B oTHOomEeHnn OB-ycnoBuii. CreqoBaTebHO, CTENIEHD
VBIQKHEHUS TTOYB HE SIBISETCS MPU3HAKOM DPA3BUTHS JUCCUMWISILIMOHHOW HUTPATPEIYKIIMH B
OCTPYKTYPCHHBIX JIEPHOBO-TJICEBATHIX W TOP(MSHBIX IOYBAX, XapaKTEPU3YIOIIMXCS BBICOKOH
BO3JIyXOHOCHOW TOpPO3HOCTHI0. JIabOpaTOpHBIM OMBIT, UMUTHPYIOIIMNA TOJHOE 3aTOTICHUE
MOMMEHHBIX TOYB, IMOKAa3bIBAaCT, YTO MOMMEHHBIX JEPHOBO-IJIEEBATHIX M TOPQSHBIX MOYBAX
HAOII0TaeTCsl OTHOBPEMEHHOE Pa3BUTHE adpOOHON M aHA3POOHON MUKPOQIOPHI, YIaCTBYIOIICH
B IUKJE NpEeBpalleHHus a30Ta B IOYBE. OJTO YKa3blBaeT Ha MPUCIOCOOIIEHHOCTh OHOTHI
OCYIIIA€MBIX IOMMEHHBIX MMOYB K TEM MUHHMAIBLHBIM YCIOBUSM a’pallid, KOTOPBIE CO3AAI0TCS 3a



CUCT 3allCMJICHHOI'O BHYTpHArpCraTHoro BO34yXa C Hp606HaHaHI/I€M BOCCTAaHOBHTCIIbHBIX
YCJ'IOBI/Iﬁ B OTACJIBHBIX CJI0AX ITOYBCHHOI'O HpO(bI/IJ'ISI.
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Puc 31, Juuamura fepMeHTOR B MHEpoOpTraHHEMOE, [P HHHMAKIHE VIACTH B
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Puc 32, Junamura depMeHTOE H MHEROOPTAHKSMOE, Ip HHHMAFOIIHE YIaCTHE B
npeobpasoBaERH a0 TooNEp KALlEro OPTaHHTECKOTd BElECTER, JEpHOE-TIEEEATAl
nouea, BapHanT 08216 wm

[IpoBeneHHbIe UcCIENOBaHUS MMOKA3bIBAIOT, YTO OCYIICHHE MOWMEHHBIX MOYB MPUBOJIUT
K YBEJIWYEHUIO OMOJOrMYecKOM AaKTUBHOCTH, YTO C CBOIO OY€pe/lb CIOCOOCTBYETBBIHOCY
XUMUYECKHUX JIEMEHTOB JPEHAKHBIMU BOJAAMH B YCJIOBHSX MPOMBIBHOTO BOJHOTO pexkuma.llpu
9TOM BBIHOCY INO/IBEPKEHBI HE TOJIBKO 3JIEMEHTHI, BHOCUMBbIE B MOYBBI C YAOOPEHUSIMH, HO U BCE
HOJBMKHBIE (DOPMBI SJIEMEHTOB MOYBBI, 00JIaAIONINE BHICOKOM MUTPAIIMOHHON CITOCOOHOCTBIO.
Cormacao b.B.ITonasmoBy (1934) u3 coseii, Hambomee pacmpoCTpaHEHHBIX B 3E€MHOH Kope,
Jy4lied pacTBOPHUMOCTHIO OONAar0T XJIOPHUABI, OMKapOOHAThI W Cyib(GaThl HATPUS, 3aTEM
cynb¢atel Kanplug. [lo TaHHBIM HalIMX HCClIEeNOBaHWM, M3 TOp(SHBIX MOYB MoiM ¢ 1 ra 3a
BETeTAlIMOHHBIA TEPHOJ] BBIHOCUTCS 10 59 kr cynbdaroB, 35 — kameuus, 4,8 — kamus; u3
JIEPHOBO-TJIEEBAThIX — COOTBETCTBEHHO 38, 24, u 0,1 xr [Maumesa, Bacuibesa, 1982]. Beinoc
COJIEH pa3pyllaeT MOIJIOLIAIOIINKM KOMIUIEKC I0YB, U3MEHSET COOTHOILIEHHE KOMIIOHEHTOB B
MOYBEHHOM pacTBope. YacTo BBICKA3bIBAEMOE IMOJOXKEHHE O LIETH MEIHOpaluM Kak crocoba
CO3aHUsI OJATOMPHUSATHBIX YCIOBUN IS Pa3BUTHS MUKPOOUOIOTHMUYECKUX U YH3UMOJIOTHUECKUX
MIPOLIECCOB, HAIIPBJICHHBIXHA BHICBOOOXK/IEHUE AJIEMEHTOB MUTAHUS JUIsl PACTCHUM, HE SBISETCS
BEPHBIM.



Hompu@ukooiapst Renumpuqunamopsl I

i N
y 404 = . ‘
o o
z | .l, . 1
\g 604 i # i
2 Pepi?
----- ) | HRTREE
: 1 0 SR T -Il—‘ilvu [_wvm
a =1 A1 B304 s [ "_Il-“.r::F'SFH_HS‘f-?b
e SEESE e 5 |
Humpumpedykma3G
0y === _xJLJ!' li_{
e
2o ﬁﬂ:_ - i p—
. lLin. s - ]
v - ‘2__
3 Pra 5 0"
3 a 50+
3 X
s §
T 80
i .
- X 3 [IT—
Wig- N \'l' | N | AL ;2400 VL v~ T
L85 0.5-10 1.0=15  #5-20 220 (L] p-02 0.2:04 . ©4-0% 105

—/ = B l_dl = [%Emr%ﬁ
' - NO2 - peAYKInaIU , M : -
. pedyKkmMQain, Mr GUCCMAHR8ASH g
::3.; gjm{oamaa ‘Ha fr AQueur HBIX HUMPUMQEH HY jr neuwdo!

Puc, 33. JunaMuka QCPMEHTOER M MHKPOOPIalHiMOR, NPHHHMAIONINX YHACTHC
B npeoGpasoBaliuyd  A30TCOICPHKALICIO OPrajludCerOTO BCIECTRA, MCPIOBO-
raeeBatas noysa, sapuant 1,3X16 M

Jlo KaKkux ke mpeJesoB BO3MOXKHA aKTUBHU3ALMsI OMOJIOTHYECKUX MPOIIECCOB, UTOOBI OHA
HE MpuBeja K HapyLIEHHIO B I0YBaX 3KOJIOTMYECKoro paBHoBecus? OTcloa €cTeCTBEHHA
[IOCTAaHOBKA BOMpoca 00 YCIOBUSX ONTUMHU3AIMM OHMOJOTMYECKOTO PEXUMa B OCYIIAEMBIX
6onorax. Takx, B paborax JI.d.Tapapunosoii, B.H.Bounosoii, B.A.buproxosoii (1974),
M.Mwrnower, R.Tesarik, B.Ulehlora (1983), Panda, Polso (1982), D.S.Ross (1983) noka3ano,
4yTO 3(PEKT JOMOIHUTENBHOTO YBIAKHEHUSI UM MOJHOTO BPEMEHHOI'O 3aTOIUICHUS YITydIlaeT
A30THBIA PEXHUM, CHIKAET MPOLIECC MUHEpAIN3allKi. B yCIIOBUSAX MOBBIIIEHHON BIaXXHOCTH B
MOMMEHHBIX MMOYBaX, HAJO MoJlaraTh, OyAyT HOJAEPKUBATHCS IKOJIOTUUECKUE YCIOBHS, OTU3KHE
K YCIIOBUSIM €CTECTBEHHBIX HEOCYUIEHHBIX IOMM M COOTBETCTBEHHO ITPOLIECCHI MUHEPAIU3ALNN
OyIoyT UATH B 3aMeJJICHHOM Temile. BakHO mpu 3TOM ONpeAenuTh ONTUMANbHbIE YCIOBUS MpU
KOTOpBIX IMPOLECC MUHEpaTu3aluu OyaeT UATH OJHOBPEMEHHO C TyMHpUKaUued HIu
npeobnaganueM TmoclneaHeil. Takue ONbITHI Ha MOMMEHHBIX IMOYBAaX OBUIM TPOBEIACHBI U
1oipoOHO U310kKeHbl B MOHOrpaguu CnaBHuHol, UHumesoii (1987). B kauecTBe KOHTPOJIBHBIX
(akTOpoB OBUIM NMPHUHSATHI MPOIECCHl a30TIpeBpalleHuil. B pe3ynpTare mpoBeleHHBIX OIBITOB
OBLIIO BBIABIEHO, YTO CKOPOCTh Mpollecca aMMOHM(DHUKAIMU U HUTPUPHUKAIUU B MOWMEHHBIX
IIOYBAX BO3PACTAET C YBEIMUEHUEM BJIAXKHOCTH.

B To ke Bpems ycioBus, OGIaronpusATCTBYIOIIME YBEIWYCHUIO aKTUBHOCTU IMPOLIECCOB
aMMOHH(DUKAITUU/HUTPUDUKAIIIH, HE BCErJa WACHTUYHBI YCIOBHUSM COOTBETCTBYIOLIETO
YBEJTUYCHUS COJEPKAHUS aMMOHUMHOW W HUTpaTHOW ¢dopm azora. Tak, B TOp(DsHBIX MOYBax



ONTUMAJbHAS BIAKHOCTH JIJIs1 HUTPU(UKATOPOB MOMAEPKUBATIACh U B TIEPBBI, © BO BTOPOM
cpok kommocTtupoBanus B npenenax 0,80-0,95 I1B, Ho obpa3oBaHHe HUTPATHOTO a30Ta OBLIO
HanOOJIBIIMM BO BTOPOH cpok mnpu BiaxkHoctu 0,6 [1B. B nenom HaMmeuaercs 1Ba onTUMaIbHBIX
YPOBHsI BIQXKHOCTH ISl TIporieccoB aMMoHupukanuu/autpudukanuu - 0,6-0,7 I1B u 0,8-1,0
[1B. Mmuorue uccnenosarenu [Po3oB, 1956; Expete, Confield, 1966; Balakrishnan, 1964;
Mariakulandai, 1965; Reichman, Irunes, 1966; Tapapuna, Tapapun, 1970;Koueprun, Opiosa,
1970; HamuekoBa, 1970] u3y4anu BIusHHE BIaKHOCTH Ha MPOLECCHl HUTPU(PHUKAIMU B TOYBAX
NyTeM HWHKYOMpOBaHUS OOpa3lOB MOYB. YKa3aHHbIE aBTOPHl MPUILIM K MHEHHUIO, 4YTO

ONTUMAIILHOW i HUTPUPHUKAIMA B aBTOMOPQHBIX IOYBAX  SIBIISCTCS BJIQ)KHOCTB,
coctasistomas 0,4-0,6 I1B ipu temneparype 25-30 rpagycoB C 1 MOJIHOMN a’paiuu.
Ilo Bcell  BEpOATHOCTH, ypoBHM  ontumusanuu  OB-ycinoBuii  pa3Burus

MUKpPOOPTraHU3MOB, KOTOpBIE YYacTBYIOT B MPEBpALICHHUSIX a30TCOAEPKAIIUX BEIIECTB, B
pasHBIX TOYBAaX pa3NUYaloTCs. B aBTOMOp(HBIX MOYBaX, C WX HEBBHICOKUMHU Oy(hepHBIMU
CBOICTBaMH, ONTUMAJIbHBIE YCIOBUS JUIs MpolLiecca HUTPUPHUKAIUU U JIEATEIHHOCTH adpOOHO-
aHadpPOOHON MUKPO(MIOPHI CO3MAIOTCS TPU BBICOKOM TOPO3HOCTH a’paliil M BIAXKHOCTH B
npenenax 0,4-0,6 IIB. CBoeoOpa3ue ocylaeMbIX MOHMEHHBIX TOYB, KOTOPOE 3aKJIIOYAETCS B UX
TCHETUYECKON TMPHHAUICKHOCTH K THAPOMOPPHOMY DSy M TOEMHOM  XapakTepe
MOoYBOOOpA30BaHMs,  OMpeAeNseT  BBICOKME  3HAYCHHUS] ONTHUMAJIbHOM BIIAXHOCTH IS
NPOTEKaHUS IPOIIECCOB aMMOHU(UKAITUH/HUTPH(PUKALINH.

Panee MN.I1.CepmnoGonbckum (1949) Obimm  HamedeHnbl TpaHuisl OB-ycioBuit mms
MPOLECCOB NpEBpaAlICHU a3ota. Tak, yCIOBHEM YCTOMYMBOCTM M HAKOIUIEHUS HUTPATHOIO
azota siBnsiercss Eh 350 MB u Bbie. Hamu yxe oTMeyanoch, 4To MpH MOJTHOM 3aTOIICHUH U
camwkennn Eh 3a mpepensr 350 MB B mcciemyembIx MouBax —MPOTEKAOT JBa IpoIecca:
HUTpU(UKAIMS ¥ BOCCTAHOBJIICHHE HUTPATOB JeHUTpU(UKaTopamMu. EcTecTBeHHa MOCTaHOBKa
BOIIPOCA O TOM, YTO HUTPAThl 00pa3yrOTCs B MOYBaX MOHM B YCIOBMIX aHA3pOOHUO3KCa U CITYKaT
UCXOJIHBIM CYOCTPaTOM JUIl MHTEHCUBHOI'O pa3MHOXKEHHs JeHuTpudukaropo. Ha mnomobHyro
BO3MOKHOCTh yKa3zbiBatoT T.Richard m T.Robert (1980). Cornacno R.I1.Bell (1969), OBII ne
nagaer Hwke 1200 MB, moka B moYBE€ HUMEIOTCA HUTPATBI,  KOTOPBIE PEATU3YIOTCS
nenutpudukaropamu. Kpome Toro, BoccTaHoBiI€HHE HUTPATOB - BecbMa 3(hPEeKTUBHBIN Mpoliecce
B OTHOIIEHHWH oOecreueHHsl KJIETOK MHUKpoopraHu3moB sHepruei. Tak, McCarty (1972)
YKa3bIBAa€T, 4YTO CPEIHHI BBIXOJ SHEPTUHU MPU NEPEHOCE OJHOIO JIEKTPOHA OT OPraHMYECKOro
JIOHOpa K HHUTpaTaM paBeH MNpuoOausuTenbHo 18 kkan/r »kB uimun 67,9% sHepruw,
0CBOOOKIAIOIIEHCsS MPU AHAJOTUYHOM IIEPEHOCE 3JIEKTpOHA K Kuciaopoy. C Ipyroi CTOpOHBI,
BO3MOXHA TaKXe MPUCHOCOOIIeMOCTh a’poOHOW OHMOTBI K T€M MHMHUMAJIbHBIM YCIOBHUAM
a’pallid, KOTOpbIE CO3/al0TCSI B XOPOILIO OCTPYKTYPEHHBIX M OOraTtblX OpraHu4ecKUM
BELIECTBOM ITOYBAX IOKM.

Bce BbllIen3nokeHHOE MO3BOJISIET MPHU3HATh, YTO BIAXKHOCTH HCCIEAYEMBIX IMOYB HE
OTPaHUYMBAET aKTUBHOCTU OMOJIOTHUECKUX MPOIIECCOB, OHA OMpe/eseT YpOBeHb, Ha KOTOPOM
MPOTEKAIOT JaHHbIE MPOLECCHl, HO HX aKTUBHOCTb HE MPSIMO MPOIMOPLUOHAIbHA AMHAMHKE
COJepKaHUs MPOAYLUUPYEMbIX TIOJ HX BO3JCHCTBHEM BemlecTB. TakuM oOpa3om,
MEJIMOPATUBHOE BO3ACHCTBHE HE JOKHO KapIMHAIBHO MEHSTH TIOYBEHHbBIE PEKUMBI.

OO6paboTka 1OYB, BHECEHUE YIOOpPEHH, OCYyIlIEHHE, OpOILIEHHE CYIIECTBEHHO
U3MEHSAIOT OSKOJOTMYECKYyl0 OOCTAaHOBKY pa3BUTHUSI MHUKPOOPIaHHW3MOB, UYTO HEHU30EKHO
OTpa’kaeTcs Ha HaNpsHKEHHOCTH OuonuHamMuku mnoyB. IIpoBeneHHBIE HaMU HCCIIEIOBaHUS
BeChbMa OTYETJIMBO IIOKA3bIBAIOT, YTO MHAWKATOPOM HM3MEHHUBILIEHCS  3KOJOTHYECKON
00CTaHOBKHM B MOYBaxX MOXkeT ObITh Ouonoruueckuii pexxuMm. P.C.Kyrysoma (1979), nanpumep,
IpeJIoaraeT, YT0 aMMOHUpUIIKpYIoNe OaKTepruu MOTYT ObITh 3HAUMMBIM IMarHOCTUYECKUM
1okaszarejeM CTEeNEeHU TMAPOMOP(PHOCTH IOYB, a B 30HE JJIUTEIbHO-CE30HHO-IPOMEP3arOIIUX
MOYB I'YMUHOU 30HBI - TIOKa3aTelIeM ONTUMHU3AINU PEKUMA TIOYB.

Knaccuueckoe mpencraBieHne d3()PEKTUBHOCTH OCYIICHHS TOYB OCHOBBIBACTCS Ha
aKTUBM3AIMM B HUX HUTPUPHUIMPYIOMIUX MPOLECCOB U COOTBETCTBEHHO  (HOPMUPOBAHMUS
HUTPATHOTO THUIA a30THOTO peXHMMa MOYB. B mouBax moiM mporuecc HUTPUPHUKAIMH HUMEET



NOJYMHEHHOE 3HaueHWe, Ha 4ro paHee oOparwna BHuManue T.I1.CnaBauna (1978),
paccMarpuBasi 3anaJHO-CUOUPCKUE MOYBBI AIIOBHAIILHOTO psifa. B To e Bpems, Kak MOKa3aHO
BBIIIIE, HUTPU(DUKAIMS B TOMMEHHBIX ITOYBAX MOXKET MPOTEKATh JIaXKe B YCIOBUAX 3aTOILICHHS.

O06001m1ass M370KEHHbIE  BBILIE PE3yJIbTaThl HCCIENOBAHUN, MOXHO OTMETHTh, UTO
HANpsOKEHHOCTh M HANpPaBJICHHOCTb  OMOXMMHYECKHMX IIPOIIECCOB TOYB  MONM B
TUAPOTEPMUYECKUX  ycloBusAx  3amagHoit Cubupu  Xapakrepusyercs HEKOTOPBIMU
OCOOCHHOCTSIMU:  HAIIPaBJIEHHE JIAHHBIX IPOLIECCOB OIpPEAEIseTCs MUKpOo30HaJIbHbIM OB-
PEKUMOM; OMOJOTHYECKHM PEXUM JaHHBIX MOYB MHTEHCHUBEH; ONTHUMH3AIUsl OMOJOTHYECKHX
IIPOLIECCOB  3AKJIOYAaeTcss B  NOJNJEPKAHUM  YCIOBUM  IIOCTENEHHONM  MUHEpaIu3aluu
OpraHWYECKOr0 BEUIECTBA JAHHBIX II0YB; IOKAa3aTejleM ONTHUMHU3allUM IOYBEHHBIX PEKHUMOB
MOXET OBITh AKTUBHOCTh AMMOHHM(HUKATOPOB, IEIUTIOJIO30pa3PYIIAIONINX OaKTEpUi, a TaKkKe
OTIICNbHBIX OKCHIOPEIyKTa3: KaTajla3bl, MepoKcuaasbl, mnoiudeHonokcuaassl. Paszymeercs,
IIPUBEIECHHBIN CHEKTP JOBOJBHO IIMPOK, HO JUI BbIAEIEHHMSI 1-2 KOHKPETHBIX [apaMETPOB
HY)XHbl JajlbHeiIIne ucciaegoBaHus. lIpoBeneHHblE HaMU pacyeTbl KOPPEISALHUOHHBIX
3aBUCHUMOCTENl C II€JIbI0 BBIIEJICHUS 3HAYUMBIX II0Ka3aTejeill BBIABISIOT, MPEXKIE BCETo,
dbepMeHT KaTanaszy, XapaKTepH3YIOIIUKCS HaJM4heM HauOOIBIIEr0 KOJIUYECTBA CBS3EH C
(U3HONIOrMYEeCKUMHU IpyNIaMi MUKPOOPTaHU3MOB.

PerynupoBanue ypoBHS OHOJIOTMYECKOW CHUCTEMBI B MOYBE MMEET OONbIIOE 3HAYCHHE
JUISL CE30HHOW TEPEeCTPOMKH IMPOIECCOB U IS MOAIEPKaHUS TOMeOocTa3a JaHHOW OMOCUCTEMbI
IpU PE3KOM U3MEHEHUHU BHeHUX ¢akrtopoB  ('reHepanbHbix  onTUMyMoOB",  [CemeHOB,
1984:14]). Ilpuyem B W3MEHSIOUIMXCS BHEIIHUX YCIOBUSAX  HEOOXOAMMO HE MPOCTO
MOJAJEP)KUBATh BCE TMOYBEHHBbIE (DAKTOPHI B ONTHMAJIbHOM pEXHMME, HO U 00ecrneduBaTh UX
U3MEHEHHE [0  ONTUMAaJIbHON TpaekTopuu. CoOrjacHO HallMM  HUCCIIEJOBAHMSIM,
KOHTPOJMPYIOIIUM MapaMeTpoM MyTH MpeoOpa3oBaHMs HA KaXKIAbIH MOMEHT BPEMEHH, MOXKET
OBITh COCTOSIHHE TOYBEHHOTO MUKPOOOIIEHO3a U COAep)KaHue (PepMEHTOB.

ArpoxuMuueckuil pexum.HanpaBieHHOCTh OHOXUMHUECKUX MPOIIECCOB
onpezenseT IUHAMHUKY MOABM)KHBIX XMMHUYECKUX COEAMHEHUH B MOYBAaX M, CIEAO0BATENbHO, UX
wionopoaue. Ilpu KCHonb30BaHUU MOYB MMOJI CEIBCKOXO3SHCTBEHHbIE Yrojabs —oOparaercs
BHUMaHUE Ha paclleleHUe TPYAHOJOCTYNHBIX COEIMHEHHWH U TEpeBOJ] UX B IOJABHKHOE
COCTOSIHME. B arpOHOMHMYECKOM OTHOIIEHUU II0YBA CUUTAETCS IUIOAOPOJHOM, €CiIu B HEU
JIOCTaTOYHO NUTATENbHBIX JJEMEHTOB JUIsl TOJIyu€HUs BBICOKMX YypoxkaeB. Ho B
JeMCTBUTENIBHOCTH TOJOOHBIE YpOXXKaW MOTYT OBITh HPU3HAKOM CTPECCOBOIO COCTOSIHMS,
UCIBITHIBAEMOIO MOYBOM, pe3yslbTaTOM KOTOpPOrO SBJISETCS HEoOpaTHMoe HapylleHHe
OMOJIOTNYECKOr0 paBHOBECHSI.

JIluHaMuKa 3JIeMeHTOB NUTAHUSI B [EPHOBBIX M JePHOBO-I/IeeBaThIX MouBax. B
noyBax BBICOKOW moHMBI p.ToMu coxepkaHue MOJABMKHOTO (ochopa B €CTECTBEHHBIX
ycIoBUSIX u3MeHsieTcss B mpeaenax  9-22 mr/100 r B cpeaHeM MO BCEMY IOYBEHHOMY
npodpwmo, kamust - 12-34 mr/100 r. B maxoTHOM cioe cojep)kaHue MOJABMKHBIX (hopm
HA3BaHHBIX XMMHUYECKHUX DJIEMEHTOB B CPEIHEM COCTaBJIsieT COOTBETCTBEHHO 18 u 36 mr/100r .
B merpoBoM cnoe aepHOBOM MOYBBI MOABMXKHBIX (GopM Kanusi copepkutcst 2730 kr/ra,
JepHOBO-TyieeBaToil mouBsl — 1188 kr/ra, monBuxkHOrO (hocdopa coorBeTcTBEHHO - 1710 1 1188
kr/ra. CozepkaHHe HHUTPATHOTO a30Ta B CPEJHEM I10 TMOYBEHHOMY MPO(GUII0 B JIEPHOBBIX
nmouBax u3mensercs ot 0,5 go 12 mr/100 r, B nepHoBo-rieeBatbix - 0,3-6,0 mr/100 r (puc.
34). llpu yBenMYEHUHU BIIAXXHOCTH IOYB BHICOKOW MOWMBI (BECEHHUH U OCEHHUI MEPHOIbI)
coJlep’kaHMe B HHUX HUTPATHOro a3zoTa yBenuuuBaercs. [Ipouecc HuTpudukanuu Hanbosee
WHTEHCUBHO IIPOTEKAET B BEPXHEM nosiymerpoBoM cioe. [lomydeHHble JTaHHBIE
CBUJICTENILCTBYIOT O XOpoIIed 00eCHneYeHHOCTH HUTPATHBIM a30TOM JIEPHOBBIX MOYB. Tak,
HanOoJiee TI0I0POIHBIE TEMHO-CEphIE JIECHBIE MOYBBI TOMCKOM 00JIacTH cOAep kaT HUTPATHOTO
azora 0,04-0,50 mr/100 r B meperHoWHO-aKKyMyJISTUBHOM Topu3oHTe [CraBHuHa, 1949;
BypnakoBa, 1960]. B 4epHO3emMax U cepbIX JIeCHBIX NOoYBaX Boponexckoi obnactu
HauOoJIbIlIee CoJEep)KaHUE HUTPATHOTO a30Ta NPUXOAMTCS Ha oOceHHue Mecansl - 4,0-5,8



mr/100 r [JluxageBa, 1960]. B moiiMeHHBIX mO4YBaxX p.MOCKBBI HUTPATHOTO a30Ta COICPIKUTCS
5,88-10,00 mr/100 r moussr [[Ipoxoposa, 1957, 1960].
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Puc, 34, JlunamuKa OTAENBUBIX 3JCMCHTOB B IepPHOBOA H JAEPHOBO-TJICEBATOH NOYBe MONMBEI p- Tomn no
CPEANEMECHUHREIN H CPeNHErNyOHIRbIM JaBHbIM; }— RlepuoBad (e3 NoaHsa; 2 — NEPHOBAS C NONHBOM:
3 — nepyoBo-TneeBarasn Gez OOMUBA; 4 -—— ACPHOBO- IVICEBATAd € DOJUBOM ' ’

CopepxaHre aMMOHUHHOTO a30Ta B JAEPHOBBIX MOYBAX BBICOKOI MOWMBI KOJIEOIETCS OT
cnenoB 110 40 mr/100 r ¢ HAUMEHBIIUM COJEPKAHUEM B 3aCYLUIUBBIE TObI.

B nepHOBo-rieeBarbix MOYBax BBICOKOM MOWMBI JMHAMHUKAa AMMOHHUWHOIO a30Ta B
€CTECTBEHHBIX YCIOBUSX UMEET O0siee pOBHBIM XapaKkTep M0 CPABHEHUIO C AEPHOBBIMH MOYBAMU
IPY TOXKAECTBEHHOM KonmuecTBe. Makcumanbhbie 3HadeHnss N-NH nocruraror 43,2 mr/100 r.
CogepxaHue HUTPATHOrO a30Ta B IOYBax uU3MeHserca B mpeaenax 2-5 mr/100 r ¢
MaKCHUMAaJIbHBIM COZIEp>)KaHHEM B HIOHE (CM. puc. 34).

OporeHre oka3bIBaeT 3aMETHOE BO3/ICHCTBHE HA TMHAMMKY TOJBIDKHBIX (JOPM a30Ta
B IIE€PETHOMHO-aKKYMYJISITUBHOM TOPU30HTE JIEPHOBBIX U JIEPHOBO-TJIEEBATHIX IOYB BBICOKOMU
noiimbel. Tak, o monua B BepxHeM cioe 0-10 cm conepxkanoch 1,3 Mr/100 r mouBbl HUTPaTHOTO
azota, nocie nonusa - 4,0; B cmoe 10-20 cM coorBercTBeHHO 0,2 1 3,0; B cimoe 60-70 cm - 1,7 u
5,8; B cmoe 90-100 cm - 2,7 u 3,1 mr/100 r mouBsl. Takum oOpa3oM, B YCIOBHUSX OpPOIICHUS
COJIEpKaHUE MUTATEIbHBIX 3JIEMEHTOB B JAHHBIX MOYBAX YBEJIIMYMBAETCS B Pa3HbIE CPOKH OT 2
1m0 150% ot ux comepxkaHus 10 MOJIMBA. BBICOKON MOABUKHOCTHIO MUTATEIBHBIX 3JIEMEHTOB
MOKHO, HampuMep, OOBSICHUTH TO, YTO Ha JEPHOBO-TJIEEBATHIX MOYBaxX MpubOaBKa ypoxkas
MHOTOJIETHUX TpaB OKa3bIBaeTCs HE3HAUUTEIbHOM IPU BHECEHUHU a30THBIX YJOOPEHUH B /103aX
N 45 u N 60.

CBoeoOpa3Ha TuHAMHUKa MOJABM)KHBIX XHMHUYECKUX JJIEMEHTOB B JIEPHOBO-TJIEEBATHIX
noyBax HU3KOHM moiiMbl. Kak oTMeueHO Bbille, B OCYIIAEMbIX JE€PHOBO-TJIEEBATHIX MOYBAX
npeobsiajaloT  OKUCIHUTENbHBIE YCIOBHS, YTO  OKa3bIBAaeT  OINpEAENICHHOE  BIUSHUE Ha
NOJBWKHOCTh XMMMUYECKUX coeauHeHuid. Tak, Ha puc. 35 npuBEIEHBl CpeIHUE 3a
BEreTallMOHHBIA Mepuoj KO3(PPHUIMEHTH OIJIeeHUs B II0YBAaX, KOTOPbIE YyKa3bIBalOT Ha
CTa0MIIbHOE COJIep’KaHHe BOCCTAHOBIEHHBIX (hopM xene3a. CojeprkaHue MOJBMKHOTO Kallus B
JEPHOBBIX M JI€PHOBO-TJIEEBATHIX MOYBAX B TE€UEHHE BEre€TAllMOHHBIX MEPHUOJOB M3MEHSETCS B
npenenax 3,8-23,2 mr/100 r moussl. HauGonbiee conepxkaHue Kalldsi OTMEUAETCS B BEPXHEM
MOJIyMETPOBOM cjioe.  VI3MeHeHue ero KojaudecTBa B CpeIHEM M0 IiyOouHe  mpoduis
npoucxoauT B mpeaenax 3-12 mr/100 r (puc.36). [Ipenenst coaepxkanus moaBuxHOro hocdopa
3a BETeTAllMOHHBIC TMEpPHOAbl XapakTtepuszytorcs  BenuuuHOM  0,6-20,4 Mr/100 T mMOYBHI.
Hakonnenne mnozasmxkHOro ¢ocdopa Takxke HaONMIOAaeTCs B BEPXHEM IOJIYMETPOBOM CIIOE.
CHmKeHue BIIQXHOCTH TOYB, YTO OTMEUYAeTCss B Tojabl ¢ KodpduimeHTom yBiaxkunenus 0,5 u
0,7 crtocobcTBYET HAKOIUICHUIO JaHHBIX (opM ¢ochopa B HccIeyeMbIX OYBAX.
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Puc. 35 KosdbHUHEHT orMeeHHA B OCYITAEMELE JEPHOEO-TNEEEATHE IOUBAN
nofiMu p. Iynrima

ConepxaHre aMMOHUHHOIO a30Ta B CPeJHEM 10 NPO(UII0 OCYyHIaeMbIX JEpHOBO-
rieeBatbix 1mouB He mpeBbimaer 25 mr/100 r (cm. puc. 36). Cnenyer OTMETUTh, YTO B
AQHAJIOTUYHBIX TOYBaX BBICOKOW IMOMMBI cOAep)kaHME aMMOHMMHOIO a3ora Hibke. HutpatHbii
a30T B OCYIIIAEMBIX MOYBAaX OOHAPYKUBAETCSl KpaliHE PEAKO.

B nenom B ocymaeMblx Mo4Bax HHU3KOM MOHMBI OTMEUaeTcs BBICOKOE COJEpKaHUE
NOJBWKHBIX ()OpPM MUTATENBHBIX JJIEMEHTOB. 3acily)kKMBaeT BHHMaHMs TOT (akT, UTO
coJiepKaHue AaHHBIX (opM Kaius U (ocdopa JepHOBO-TIIEEBATHIX MOYB BBICOKOH M HHU3KOU
noimMbl  Onu3ko. /lnHammuka Ke MOABMKHBIX (OpPM a30Ta B JaHHBIX MOYBAX CYIIECTBEHHO
pasnuyaercs. Hano momarate, Ha MOJBM)KHBIE COEIMHEHMS Kalus U Gocdopa B 3HAUUTEINBHOM
Mepe BIIMSET COCTaB MAaTEPUHCKHUX MOPOJ, a MOJABHKHBIE (POPMBI a30Ta B MOYBE 00pa3yroTCs B
pe3yibTarte IKU3HEAEATENBHOCTH MHKPO(DIOpHI, KOTOpas Y4acTByeT B IpeBpallleHUsIX
a30TCOJEpIKAIIMX OpraHUYecKUX BellecTB. [0 ocyllleHus NepHOBO-TJeeBaThle MOYBBI HU3KOU
MOWMBI JIJIUTENIBHOE BpeMsl HaXOAWINCH B MEPEYBIAXHEHHOM COCTOSHUU M JI0 CUX IIOp €lle He
MOJIHOCTBIO  BBIIIM U3 TruapoMoppHON craauu. IlosToMy B NaHHBIX MouBax Haubosee
aKTUBHOM OKa3bIBaeTcsi MHUKpoQuopa, crnocoOHas MpOAYLHMPOBATH aMMOHHUNHBIA a30T. B
pe3ynbTare, Kak HaMU OTMEYaloch, COJEPKAHME HUTPATOB B JEPHOBO-TJIEEBATHIX MOYBAX
HU3KOI MoWMBI OOHApYKUBAETCs JIMIIb B OTJAENbHbIE TNepuoabl. OJHAKO MOXHO MPEIBUACTh
JaNbHEUIINE MOCIEICTBUS, KOTOpPble MOTYT BO3HHMKHYTh HpU OcCHal0JIeHUH TUIpoMopdHOro
pexumMa Tpu nocieayromeM ocymeHud. IIpeobnanaromye OKMCIUTENbHbIE YCIOBHS OyayT
CIOCOOCTBOBATh IMPEBPAILLEHUI0 BOCCTAHOBJIEHHBIX (DOPM a30Ta B HUTPATHI , @ B YCIOBHUAX
IIPOMBIBHOTO BOJIHOTO pE&XHMMa - BBIHOCY MX 3@ MPEIENbl 30HBI a’palyy, YTO NMPHUBEAET K
notepe iogopoaus noys. [loaTomy ans obecrneueHus ONTUMAIBHOTO a30THOro OajaHca H
COXpaHEHMsI  IUIOJIOPOJUSl OCYIIAEMBIX JEPHOBO-TJIEEBATHIX MOYB  IMOMM  HEOOXOIUMO
MOCTOSTHHO TOJAEpKUBaTh UX BIaXHOCTh He HUke 80-90% IIB mocpencTtBoM JABYCTOPOHHETO
pETyJINPOBAaHUS BOJHOTO peXHMa. B TO BpeMs Kak B JEPHOBBIX IIOYBAX BBICOKOW MOWMBI AJIS
yIpaBieHUs] aKTUBHOCTBIO Mpoliecca HUTpUDUKAIMM HEOOXOJUMBIM MEPONPUITHEM SBIISETCS
BECEHHEE 3aTOIJICHUE MTONMBI.

B 3axmroueHue crieqyer OTMETUTh, 4TO MpPEAeNbl ONTHUMAalbHOM BIAKHOCTH JUIS
IpOIECCOB aMMOHHU(UKAMU ¥ HUTPU(UKAUK B MOYBAX IMONM C TNPU3HAKAMHU  OIJICCHUS
XapakTepu3yroTcs OoJsiee BHICOKMMHU 3HAUYCHUSIMU BJIQXKHOCTH, YTO MOKa3zaHO Beluie. IloaTomy
OpOILIEHUE M0YB, 3aHUMAOIINX BBICOKYIO XOPOIIO APEHUPOBAHHYIO MONMY, YIy4IlaeT a30THBIN
OanaHc 3a CUET yCUJIEHHUs HUTPU(UKALMOHHOTO mpouecca. B To ke Bpems ocyliaeMble MOYBBI
TAaK)K€ HYXKIAIOTCS B OpPOILEHUH, HO YXE I COXpPaHEHHs aKTMBHOCTM IIpolecca



aMMOHHU(UKAIMH, NPEOOJIAAAIONEr0 B HUX. TakuM 00pa3oM, MeIMOpaTHBHbBIE MEPOIIPHSITHS,
YUYUTBHIBAIOIINE TCHETHYECKH CQOPMUPOBABIIMECS  PEXKHMMBI  IMOYB  HOWM, obecredar
MOJy4eHHE SKOJIOTMYECKH BO3MOMKHBIX YPO)KaeB MPHU YCIOBHH COXPAHEHHUS 3KOJOTHYECKOTO
PaBHOBECHSI B IOYBAX.
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Puc. 36. Junamuxa oTHENLHEX 3IEMEHTOE B OCYIIAEMOH JEPHOBO-TVIEEEBATOH IOYEE B
‘pazHHE 00 VEIAXHEHHIO FOAH ( 10 CpegHEMECAYHEIM H CPEgHErTYOHHHEIM 3a4e HHAM).

JIluHAMHMKAa 3JIEMEHTOB NHUTAHUS B TOP(PSAHBIX MOYBaX. MHOruMe ydeHbIE YIEISAIOT
0oJIbIII0€ BHUMAaHUE BOIPOCAM HAMPABICHHOCTH M XapaKTepa Pa3BUTHsI TOYBEHHBIX MPOIECCOB
B ocymaeMbIix Topdsabix mouBax [CkpeiHHHKOBa, 1961, 1968, 1974, 1978; IlepeBepses, 1966;
TpyckaBeukwuii, ['opun, 1967; Ckoponanos, 1969, 1977, 1978; Bozniok, 1969; Edhumos, 1978,
1980; Honckux, 1982]. TopdsiHble MOYBBI B CHIIy UX BBICOKOW JAMHAMUYHOCTH U HHU3KOH
CTENEHHM SHTPOIUU I10CJIE OCYIIEHUsS 3a CPaBHUTEIBHO HENpOJOoLKUTENbHBIA nepuon (10-15
JIET) U3MEHSIOT CTPYKTYPY, CBOWCTBA U COCTAB.

Kak Obuto oOTMEYEeHO B TPEABIAYIIMX TIJIaBaX, OCYIICHHE TPUBOJAUT K CMEHE
TOCMO/ICTBYIONINX  BOCCTAHOBHUTEIBHBIX YCIOBHH Ha OKHUCIUTENBHBIE, YTO CIIOCOOCTBYET
YCWICHUIO OMOXMMHUYECKHX TIPOIECCOB, W TOPHOHAKOIIICHUE CMEHSIETCS MHUHEpaIu3alnen
opraHumyeckoro BemlecTBa. Tak, Ha YkpauHe u B benopyccunm mpoliecc MUHEpald3alud B
oCcyliaeMbIX TOPQSHBIX IMOYBAaX MPOTEKaeT OoJieé MHTEHCHBHO, Y€M B CEBEPHBIX pailoHax
€BPOIEHCKON TEepPPUTOPUU CTPAHBbI, TMPUYEM pA3JI0KEHHE OPraHu4Yeckoro BelecTBa Topda
COIpOBOXKAAaeTCsd 00pazoBaHuWeM OoJbIIOro KonuuecTBa HUTpaToB (400-1200 MI/Kr mOYBBI),
KOTOPbIE€ BBIHOCATCS JPEHAXHBIM CTOKOM U SIBJSIOTCS IPUYMHON 3arpsi3HEHUs] TPUPOIHBIX BOJ
[byxman, 1958; Ozonuns, 1958; T'ony6, 1964; 3umenko, 1966, 1970; Meeposckuii, 1967,
Bbyxtopuna, 1971, 1974].

VYCcTaHOBIIEHO TaKXe, YTO MPU WHTEHCHUBHOM OCYLIEHUHU TOP(SIHBIX MOYB €BPOIEHCKOMN
yacti Hamed crpanbl  (YI'B  kotopeix Oomee 1,5 M) TOPOMCXOOUT  BCIIBIILIKA
MHUKPOOHOJIOTHYECKON JACSITEIPHOCTH, W B Pe3yJbTaTe OMOXMMHUYECKUX TPOIECCOB CO3/IA0TCS
yCIOBUSL A7l OBICTpOM MUHEpaNu3allid OpPTaHWYecKoro BemiecTBa Top(da, BO3HUKAET yrposa
OmoJIoTMYecKo CcpabOTKM opraHuueckux mouB [3aiaensman, 1960; CkopomaHoB, 1976;
Hynuenko, 1979].

B ycnoBusix 10KHO-Ta€XKHOW TOM30HBI MPOIECC MUHEPATH3AIIMN dJIEMEHTOB IMUTAHUS B
OCYIIaeMbIX TOPQSHBIX TouBax wu3ydeH ciabo. Crnemxyer orMeTuTh pabdotel M.M.OkyHIloBa
(1948), B.M.Enuceeoii (1963, 1971), M.O.MenentseBoii (1973, 1980, 1982), B koTOpBIX
OTMEUAeTCsl, YTO TMpPH OCYIIeHUH TOp(PsiHBIX MOoYB TOMCKOW 0OO0NaCTH YCHIUBAETCS HX
Ouosiormueckasi akTUBHOCTh. B pabore B.A.Jlpipuna (1978) mokaszaHo, 4To B OCyIIaeMou
HU3UHHON TOP(SHONW TMOYBE MPOLECCHl PA3JIO0XKEHUS OPraHUYECKOTO BEIIeCTBA HUAYT, B
OCHOBHOM, JI0 CTaJM1 aMMOHU(UKALIUY, OKHCIEHHbIE (POPMBI a30Ta OTMEYAIOTCS AMU30INYECKU
B CAMbIX BEPXHHUX CJIOSAX MOYBBI.



[lepeunciieHHbIE BBINIE HCCIEAOBAHUS KACAIOTCS HU3WHHBIX U MEPEXOMHBIX TOPQIHBIX
MOYB BOJOpa3ienoB U Teppac. [lo moWMEHHBIM TOPQSIHBIX MMOYBAM IMOJOOHBIE CBEIEHUS
OTCYTCTBYIOT.

[To HamIMM JaHHBIM, B OCYHIAEMBIX TOP(SHBIX MOYBAX MOWM B TPH pa3a yBEJIUYUBACTCS
coziepkanue NoJBWKHBIX (opM (ocdopa (Tabdn. 55). Bmecte ¢ Tem, ciemyer OTMETHTh, YTO
YBEJIUYCHUE BJIAKHOCTH ocylraembix Topdsubeix mouB ao 0,8-0,9 TIB ompenenser BbICOKHE
KOHIIGHTpaluu MoABWKHOTo ¢ochopa (40-60 mr/100 r) B BepxHEM MOIYMETPOBOM CIIOE.
CHmxenue BiaaxxHoctu 3a npenensl 0,6 1B BeI3pIBaeT yMeHblIEHHE KOHIIEHTPALMH TOIBUKHOIO
dochopa mo 10 mr/100 r moussl. [IpuumHON CHMKEHHS NOABMXKHOCTH (oc(haTOB B JTaHHBIX
MOYBax IMpPU HUHTCHCUBHOM OCYIIEHUU  SBISIOTCA, BEpPOSTHO, Kak oOpa3oBaHUe
TPYAHOPAaCTBOPUMBIX (ochaToB OKUCH IKele3a, TaKk M YBEIMYCHHE aJCOPOIMOHHOU
CIOCOOHOCTH TOP(PSIHON MOYBBI MIPU CHUKEHUU BIQKHOCTH U MPOrPEBAaHUHU, YTO OTMEYAETCs B
psae pabor [Dusmueckue yclIoBUs MOYBBI M pacteHue, 1955; Spkos, 1956; I'unzbypr, 1960;
Edpemos, 1980]. CymiectBeHHOe BiMSHHE HAa AMHAMUKY MOJBIXKHBIX (ocdaTtoB B TophsHOI
MOYBE OKa3bIBa€T IMOTPEOJCHHE WX HMHTCHCHUBHO BETETUPYIOIIEH paCTUTEIBHOCTHIO U
nporecchl Moomm3anuu (ochopa mukpodaopoit [I'ommn, OnuneBud, 1966; 'opneesa, 1969;
CkpeiaHuKOBa, 1984 m np.]. Uto KacaeTcsi HU3KOrO COACpXaHHsS TOIBIKHOTO (ocdopa B
HEOCYIICHHBIX TOP(MAHBIX MOYBAX, TO IMEPEYBIAKHEHHE SIBISETCS OCHOBHBIM (DaKTOpPOM
CHW)KCHHSI TEMIIOB MHUHEpAIHM3AllMM  OPraHUYeCcKOro BeliecTBa Topda, CIeI0BaTebHO, U
CHI)KEHHUS MMOABMXKHOTO (pocdopa. Tak, mo HaIUM JaHHBIM, B HEOCYIIEHHBIX TOPSHBIX MOUBAX
oprannveckue Gopmel pochopa mpeodraaT HaL MUHEPATBHBIMUA M COCTABISIOT 85-95% ot
€ro BaJIOBOTO COJICPIKAHUSI.

Tabnuma 55

Copep:xanue docdopa B TopAaHBIX NOUBAX

. Banogoii pocop | IMoxsmwxkusiit | [Moasuxwblil hocdop,
Cnoii, cM
TTOYBHI docdop % oT BaJIOBOTO
Mmr/100 r no4BEI
Ocymaempie

0-20 420 35,2 8,4
20-40 360 25,1 7,0
40-60 290 39,6 13,6
60-80 100 20,6 20,6
80-100 110 22,6 20,5

Heocymaemslie

0-20 340 14,0 4,1
20-40 290 9,6 33
40-60 290 9,4 3,2
60-80 160 6,4 4,0
80-100 150 3,2 2,1

Ocymraembie TOphsSHBIE TMOYBHI COAEpX)aT B 2,5 paza OOJbIE BAJIOBOTO KalHs IO
CPaBHEHHIO C HEOCYIIAeMbIMH, UYTO OOBSCHSAETCS MUHEpalu3aliei MOA3EMHbBIX PAaCTUTEIBHBIX
OCTaTKOB U OOJIblIeH 30JbHOCTHIO NEPBbIX (Tabin. 56). A.A.TutnaHoBa (1979) ormeuaer, 4To B
TpaBsIHOM OMOTeOlIeHO3€ BO3BpAT KaJlus MpeBbIIIaeT ero norpedienue. [loatomy HecnyuaiiHo B
BEPXHUX CIIOSIX OCYIIaeMbIX TOP(SHBIX TOYB IO CPaBHEHUIO C HIKHUM CII0eM
aKKyMyJIHMpyeTcsi 0oJjbllie OOMEHHOTO KaJIHsl.



Tadbnunga 56

Copaep:xxanue kanus B TOP(SAHBIX OYB

Banoson 06 . . OOMeHHEII
. N MEHHBIH KaJIni N
Croii, cm KaJIni kanui, % ot
Mr/100 T TOYBBI BaJIOBOT'O
Ocymiaembie
0-20 210 54,4 25,9
20-40 200 40,8 20,4
40-60 120 24,8 20,6
60-80 §(0) 12,0 10,9
80-100 100 18,0 18,0
Heocyniaemsle
0-20 90 7,8 8,7
20-40 60 6,4 10,7
40-60 40 4,6 11,5
60-80 60 5,0 8,3
80-100 40 4.8 12,0

Uccnenopanusmu M.O.Iapkymu (1956, 1965), B.H.Epumona (1969), P.A.Eroposoiit
(1976), JI.®.bakmeera (1981), B.A.lllamanaeBa (1983a, 19830) Takke nOKa3bIBacTCs
yBEJIMYEHHUE BAJIOBBIX 3al1aCOB U OOMEHHBIX ()OpM Kaius MpH ocylieHuH TopdsiHbIX mous. Ilo
mueHuto P.C.Tpyckasenkoro (1966),  yBenuueHue cojaepkKaHUs Kalusg IPOUCXOJUT B
pe3yibTaTe M3MEHEHUS KOJUIOMTHBIX CBOMCTB M YCHUJIEHHS CTENEHU TyMU(PHUIIMPOBAHHOCTU
OpPraHMYeCKOTO BEUIECTBA OCYIIAEMBIX TOPQSHBIX IMOYB, YTO, B CBOIO OYEpE/b, OINpPEICIseT
yBeJIn4YeHue 0OOMEeHHOM (ukcanuu kainus.Bmecte ¢ TeM, ciieayeT OTMETUTh, YTO B UCCIEy EMbIX
MOYBax J0Js OOMEHHOTO Kajusi OT €ro BajoBoro cojepxkaHusi Hesenuka (11-32%), uto u
OTJIMYACT UX OT TOP(SHBIX MOYB €BPOMEMCKON 4YacTW CTpaHbl M OT HU3MHHBIX Mal030JIbHBIX
Topsiubix mouB 3amanHoil Cubupu, B KOTOpBIX oOMeHHast popma kanus coctasisger 60-80%
[Crico, 1981; Houckux, 1982; Illamanaes, 1983; CuabkeBuy, 1985].

OcHoBHas yacTh a30Ta B JaHHbIX MouBax (98%) cocpenoroueHa B TPYAHOIOCTYITHOMN
dopme. IloaBMKHBIH a30T HpEACTaBIEH B OCHOBHOM aMMOHUIHON (opmoil. Hutpatos B
TOp(SIHBIX MOYBaxX MpakTU4yecku HeT. M3 15 cpokoB HaOMIOAEHMI 3a BEreTallMOHHBINA MEPUOJT
HUTPATHBIM a30T oOTMedancss B 2-4 CpOKax B BEPXHEM IIOJIYMETPOBOM CIIO€ MHTEHCHBHO
OCyIIEHHbIX TOp(sHbIX moyB (BapuanT 1,3 x 25 m). Haubonbuiee copepxaHue HUTPATHOTO
azoTa otMedanoch B 40-cantTumerpoBoM cioe (110 40 kr/ra).

UccnenoBanus Cce30HHOM ~ JUHAMHKM AaMMOHHUHHOTO a3oTa B TOP(SHBIX IOYBAX
MOKa3bIBAIOT, YTO IMPOLIECC MOOWJIM3ALMU BOCCTAHOBJIEHHBIX (hopM a3oTa ompenensercs
ruaporepMuueckuM  pexxumoMm U OB-ycnoBusimu. IloBblllieHHE BIaXKHOCTH U CHIDKEHUE
MHTEHCUBHOCTU OKHCIIUTENIBHBIX MPOLIECCOB ONPEAEIAIOT YBEINYEHHE 3allacCOB aMMOHHUIMHOTO
a3oTa B 30He OkmcieHus ¢ 713 kr/ra mo 912 kxr/ra, a B 30He BOCCTaHOBJICHHS - ¢ 278 xr/ra Ho
681 xr/ra. Ha cnaGo ocymieHHOM y4acTke B JJaHHBII MEepHOJ OTMedaeTcs Oosee 3HAYUTEIbHOE
BO3pacTaHHE 3alacoB MOJBMKHOTO aMMOHHMIHOTO a30Ta B BEPXHEM IOJIYMETPOBOM CJO€
nouBsl ¢ 946 kr/ra 1o 2064 xr/ra, a B HI>KHeH yactu npoduis - ¢ 282 kr/ra 1o 873 kr/ra.

B nepuop axtuBHbIX ( >10 rpagycoB C) temmepaTyp B JaHHBIX IOYBaxX YBEIMUYEHUE
BJI&KHOCTH BBI3BIBAaET yCWJIEHHE Iporecca aMMoHu(pukanuu. Tak, B aBrycte 1979 r. mocne
BbIMa/ieHus1 aTMoc(epHbIX ocaakoB B koiaudectBe 100 MM B 30HE OKHCIIEHHS MHTEHCHBHO
OCYILIEHHBIX TOP(SHBIX MMOYB 3aMachkl aMMOHHITHOTO a30Ta yBEJIIMUMBAIOTCA B 2 pa3a, a Ha cj1abo
OCYIIIEHHOM y4acTke - B 2,5 pasa (puc. 37). B ycnoBusix 3acynuiuBoro yiera 1980 r. B AuHamMuke
aMMOHMMHOIO a30Ta OTMEYAeTCsl TEHACHIMS K YMEHBIICHHIO €ro cojaepkanus. MccnenoBanus
JTAHHOM TMHAMUKHM [0 BapMAHTaM JIPEHaXka [OKa3bIBAIOT, YTO HAanOOJIee ONTHUMAJIbHBIE YCIOBUS
JUIs Tpoliecca aMMOHM(MKAIMKM OTMEYAIOTCS Ha CJ1ad0 OCYIIEHHOM YYacTKe, TJe 3arachl
aMMOHMIHOTO a30Ta B 1,4-2,0 pa3a Bblllle, YEM HA Y4acCTKe, OCYIIEHHOM MHTEHCHUBHO.



W3 BBIIEU3TOKEHHOTO CIEIYEeT, YTO B OCYIIAeMbIX TOP(MSHBIX MOYBAX OTMEUACTCS
CpelIHEee H BBICOKOE COJIEp)KaHHE TOJABIKHBIX (DOPM DJIIEMEHTOB ITUTAHUS. OnHako
MPOBEJICHHOE HCCIICOBAHNUE BIUSHUS yIOOPCHHUI Ha ypO’Kau MHOTOJIETHUX TPaB IMOKA3bIBAET,
YTO B TOP(MSIHBIX TTOYBAX JTUMUTUPYIOMUM (PaKTOPOM BBICTYHAIOT TaKHE DJIEMEHTHI TUTAHUs, KaK
Kamuii u a3or. Hawmbompmuii ypoxait mHoronetHux TpaB (377,5 m/ra 3eleHOH Macchl B
CpemHeM 3a JBa rozaa) moiydeH npu BapuanTe N 50 P o9 K 129. Coueranme N g9 P o K 120

obecrieumsio ypokaii 3enenoi maccel 344,0 m/ra. HecMotTpst Ha OOJbIIyIO pa3HMILY B J103aX
a30Ta, pa3HUIlA B ypO)kae HECYIIECTBEHHA.
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®ochopuble ynoOpeHHs OKa3blBalOT HE3HAUMTEIbHOE BIMSHHME Ha Yypoxail.OnHako
yBeJNMueHUe ypoxkas pu Bapuante N ¢9 P g0 K ¢ 0 cpaBHEHHIO C MapHBIMH KOMOHWHAIIASIMU
(Tab6n1.57) moka3bIBaeT, 4TO IS MOJYYCHHS MAaKCUMAJIbHOTO YpOXash HEOOXOJMMO BHECEHUE
a30THBIX, POCHOPHBIX U KATUHHBIX YIOOpeHUN B TOP(SHBIC TOYBHI.

Takum o00pa3oMm, HCCIEAOBAHUSAMU YCTAaHOBJIEHO, YTO B OTJIMYUE OT OCYHIAEMBIX
TOPQSHBIX TOYB EBPOIECHCKONW TEPPUTOPUU CTPaHBI B JAHHBIX MOYBAX FOKHO-TACKHOW 30HBI
3amagHoit Culupu paslioKeHHE a30TCOJEPKAIIEr0 OpPraHMYeCKOro BEHIecTBa MPOUCXOIUT
MPEUMYIIECTBEHHO JI0 CTa Iy 00pa30BaHMsI aMMOHUWHOTO a30Ta, YTO ONPEIeseT aMMOHUHHBIN
TUIl a30THOro pexkuma mnous. Hanbonee MHTEHCHBHO Mpolecc aMMOHU(UKAIMK B TOPPSHBIX
Mo4Bax NPOTEKAeT B YCJIOBUSAX TMOBbIIeHHOW BiaxkHoctu  (0,8-0,9 IIB) u HeBblcOKMX
Temneparyp mouBel (He Ooniee 15 rpagycoB C). dakTropaMu, CHHKAIOIIMMH HHTEHCUBHOCTH
JAHHOTO TIPOLIECCa B OCYIIAEMBIX TOP(SHBIX MOYBAX, SBISIOTCA PE3KO OKUCIUTEIBHBIE YCIOBHS
U aepuuUT BIard, a TaKXKe TEMIIepaTypbl MOYBHI BBIIIE OTMEYEHHOTO Mpeena, KOTOpbIe
CHocoOCTBYIOT, B CBOIO ouepenb, nepexony N-NH B Hutparsl. Onrumusaunus mnpoiecca
aMMOHH(HKAIIUK BO3MOXHA IMYyTeM CO3JaHHUS B OCYIIAEMbIX TOP(SHBIX MOYBAX YMEPEHHO
OKHUCJIUTEIbHBIX YCIOBUN U MOBBIIIEHHOHN BIaYKHOCTH.

Tadonuma 57

Ypo:kaii MHOT0JIETHMX TPaB, TOP(siHbIe MOYBbI

VYpoxaii 3eneHolt | Ypoxkai Bo3aymHo- | CpeaHeB3BELIEHHBIN BBIXOJ
Bapuant N N
Macchl, 1/Ta CyXOM# Macchl, 1y/ra BO3AYIIHO-CYyXOH Macchl, %o
Kontpois 176,4 52,3 29,6
Ne60P60 216,7 61,8 28,5
Ne60K60 276,1 72,8 26,3
P60K60 266,1 71,4 26,8
Ne60P60K60 325,3 84,8 26,0
Ne60P60K60 308,7 81,4 26,3
Ne60P60K120 344,0 86,2 25,0-
Ne120P60K120 356,0 90,5 25,4
Ne180P60K120 374,9 95,9 25,6
NeI8OP90KI20 3717.,5 97,8 25,9

Tak, TMHaMHKa XUMHUYECKUX COSTUHEHUN KaK CIIEJICTBUE (PUBHKO-XUMHUYECKUX PEAKITUN
U OHMOJOTMYECKOTO peXuMma TMOoYB MOKa3bIBAET, YTO B pe3ynbTaTe BO3ICHCTBUSA
TUAPOTEXHUYECKUX METHOpAlUA TPOUCXOIUT M3MEHEHUE DKOJIOTHYECKOTO COCTOSIHHS TOYB.
TpaguIIMOHHO CYUTAaeTCs, YTO YBEIMUYEHUE TOJBIKHBIX (HOpPM MUTATEIHHBIX JJIEMEHTOB B
MOYBE - ATO YJIyUIIEHUE €€ MUIICBOTO PeKHUMa, YBEIHMYCHHE €€ TI0aA0poaus. DPHEeKTUBHOCTh
MEJIMOPATUBHOTO MPUEMA YacTO OIIEHUBAETCS IO CTENEHW YBEIWYEHUS B MOYBAX HUTPATHOIO
a30Ta, HE3aBUCUMO OT TEHE3HWcCa JAaHHOM MOYBHL. be3ycIoBHO, €C/H MOYBa - 3TO TOJBKO Cpeaa
JUTSL TIPOU3PACTAHUS pacTEeHUI, TO JaHHBINA Moaxoid MoHATeH. Ho ecnu mousa - "ocoboe Teno
NpUPOAL" ¢ WHIWBUIYAJIbHBIMA CBOWCTBAMH M 3aKOHOMEPHOCTSIMH, C KOTOPBIM CBSI3aHBI
OMOJIOTUYECKHI KPYroBOPOT BEIIECTB M OOpa30BaHHE OCHOBHON MAacChl KHBOTO BEIIECTBA
TJIAHETHI, TOT/Ia HENMB3S HE yIeTUTh 0C000€ BHUMAHHME ONTHMHU3AIMHA TTIOYBEHHBIX PEKUMOB, KaK
OCHOBE YCTOMYMBOW MNPOAYKTHUBHOCTH C-X  KyJIbTyp. B Hacrosimee Bpemsi 3eMile/Ielblibl
CTOJIKHYJIUCh ¢ OeCCrOpHBIM (PAKTOM HCTOIICHHS MOTCHIMAIBHOTO TIIOOPOIUS MOYBHL. YiKe
JABHO, CTOJICTUSMU HAPYIIAETCS] 3aKOH MPHUPOJBI - OMOIIOTUYECKUH KPYroBOpOT BemiecT. U3
MOYBBl C YPOXKAEM CEIIbCKOXO3SMCTBEHHBIX KYJIBTYpP OTTOPTraeTcss M BBIHOCUTCS C
MOBEPXHOCTHBIM W BHYTPUIIOYBEHHBIM CTOKOM BC€ OOJIbIIE W OOJBIINE OPraHUYECKUX U
MHUHEpaJIbHBIX BeIIeCTB. BHocumble opranmueckue ynoopenus (OY) nanexko He Bcerza
MOJIHOCTHIO BOCIIOJIHSIIOT U3bTHIE U3 MOYBHI BellecTBa. [loaToMy, Kak Ham MpeacTaBiseTcs, B
MEPCIIeKTHBE HEO0OXOIUMO 00paTuTh 0c000€ BHHMAaHHWE Ha COCTaB BHOCHUMBIX OPTaHUYECKHX
yI0OpeHui, KOTOPBIA JIOJDKEH COOTBETCTBOBATH B KakoM-TO Mepe cocrtapy OB mouB u



COXpaHsiTh OanaHc OMOXMMHUYECKHX MPOIECCOB B MouBax. lcciemoBaHWe K€ MPOIECCOB
TpaHcGopMaIi OpraHU4YeCKUX yI0OpEHHH MO3BOIUT MIPOTHO3UPOBATH AMHAMUKY MUTATEIbHBIX
9JIEMEHTOB H B II€JIOM COJICBOI OanaHC MOYB.

Brimie otmewancs u Takoil ¢akT: mouyBa obOecrieyeHa MUTATENbHBIMH 3JIEMEHTaMH,
OJIHAKO JIOTIOJTHUTEIFHOE UX BHECCHHE B BHJIE MUHEPAIBHBIX YIOOPCHUI YBETUYMBACT YPOXKAH.
Bo3MoxHO, 3TO O0OBACHSAETCS TEeM, 4YTO TIE€HETHYEeCKH OOYCIIOBJICHHBIH PEXHUM HIIEMEHTOB
NMUTaHWS B TOYBAX HE COBMAJAeT C JUHAMUKOW TMOTPEOHOCTH B MHTATEIBHBIX AJIEMEHTaX
CEJIbCKOXO3SUCTBEHHBIX pacTeHuil. Otcroa cienyer, 4To Ha OCHOBAHWU 3HAHMS JUHAMUKH
XUMHUYECKHX JJIEMEHTOB B TIOYBaX M TMOTPEOHOCTH B HUX CEIBCKOXO3SHUCTBEHHBIX KYIBTYD
MOKHO  ONTHUMHU3HUPOBATh OalaHC  MOJBMXHBIX JJIEMEHTOB M COCJUHEHUM B TeueHUe
BETCTAlIMOHHOTO TMEpPHOJa C yYETOM JPYIMX TOYBEHHBIX PEXHMOB U TOYBOOOPA3YIOIIUX
(bakTopoB.

B Hacrosmiee BpeMsi oueHb cnabo paspaboTaHa TeopeTHuecKas 0a3a IS yIpaBlICHUS
COCTOSTHUEM TIOYB C MO3ULMNA MaTEeMaTHYeCKOro MOJeNupoBaHus. Bmecrte ¢ TeM, MMerOTCs
paboThl, B KOTOPBIX cCJlieJlaHA TOMbITKA TMOHATH B3aMMO3aBUCHMOCTH B IIOYBaX HAa OCHOBE
0anaHCOBBIX METOJOB. OTO pabOThl MO BOJHOMY, COJEBOMY, T'yMyCOBOMY OalaHcam, B
KOTOPBIX YYMTBHIBAIOTCS BCE CTaTbM IpHUXo0Ja M pacxoja B nousax [TurnsHoBa, 1983, 1986;
Adanacuk, 1983, 1986; Kan, 1986]. Hackoibko 3TO NEPCIEKTHBHO, pPacCMOTPUM Ha
MPUBEICHHOM BhIIIIe TipuMepe ¢ 3(D(HEKTHBHOCTEIO MUHEPATBHBIX YIOOpEHUH Ha JCPHOBO-
IJIeeBaThIX MOYBAX BBICOKOW MOWMBI, KOTOPBIE XapaKTEpU3yIOTCAd 3HAUYUTEIbHBIMU 3aracaMu
MOJIBIKHBIX ()OPM DJIEMEHTOB muTaHus. OpOIICHUE ITOYB BBHI3BIBACT BHYTPUIIOUBEHHBIM CTOK B
TPYHTOBBIE  BOABl. XMMHYECKHH COCTaB CTOKAa YKa3blBa€T HAa MHUIPALMIO 3a IMpelesbl
nousenHoro npopuis ammonos HCO3, SO7;, NO7; u katmonmos Ca'", Mg, K. Ilpu
BHYTPUIIOUBEHHOM CTOKE MPOMCXOAMUT BBIHOC WIUCTOW (pakiMu, a BMECTE C HEH M BBIHOC
opraHuueckux Bemiects. COaJaHCUPOBAaHHBIN yueT MOI00HBIX OTEPD [TO3BOJIUI ObI ONPEAEIUTh
MOTPEOHOCTH U B IPYTHUX, a HE TOJBKO a30THBIX, POCHOPHBIX U KATUINHBIX YAOOPEHUSX.

W, makoHel, Kak TMOKa3aJid HAIM WCCIEAOBAHHS, JWHAMHKA AJJIEMEHTOB MHUTAHUS B
MoYBax, SIBJSASACH IOKA3aTeleM YCIOBUHU CpeAbl Al MPOU3PACTaHUSI PACTEHUH, HE SIBISETCS
JTOMUHUPYIOIIUM TOKa3aTeJIeM IKOJIOTHYECKOTO COCTOsHMS mouB. [lmomopoaue moys u ux
HKOJIOTUYECKOE COCTOSHME B 3HAYUTEIBHOM CTENEHW  OMNpEAENsieTCsl  HalpaBJIEHHOCTHIO
OMOXMMHMUYECKHUX TMPOIIECCOB, XapaKTEPUIYIOITUXCS Oosiee Y3KUM JUana30HOM pearupoBaHus Ha
M3MEHEHUS BHEIIHUX YCIOBUM.

'mnpoxumuueckui pexum.CreacTBUeM METUOPATUBHOIO BO3JIEHCTBUS Ha
MIOYBHI SIBJISIETCS MUTPAIlMs XUMHUYECKHUX BEIIECTB U3 MOYBEHHOTO MPOoGWiIst U TIy0ke B 30HY
aspanuu. B Hacrosee BpeMs OnpeeNeHrI0 MOTePh XUMUYECKUX SJIEMEHTOB MPU BHIMBIBAHUHT
yaensiercss OONbIIOE BHMMaHWE,TaK KaK B HMTOTE€ TMPOUCXOAUT CYIIECTBEHHOE W3MEHEHHE
COJIEBOTO PEKMMA MOYB. TeppUTOPHUS METUOPATUBHOTO 3€MJICIEIHS SIBJISICTCS 30HOW aKTUBHOTO
OMOJIOTUYECKOTO BO3JICHCTBUS HAa COCTaB MOJ3EMHBIX BOJ.ITO MPOUCXOANUT BCIECICTBUE CMEHBI
OKHCITUTETFHO-BOCCTAHOBUTENFHBIX ~ YCJIIOBHM B TIOYBaX. B pesynbTaTe Hapymaercs paHee
CIIOXKHBIIIEECS OMOT€OXMMUYECKOE PAaBHOBECHE B MOYBAX U MEHSETCS KayeCTBEHHBIH COCTaB
MUTPHUPYIOMIETO TOYBEHHO-TPYTOBOTO TMOTOKA K IMOJ3€MHBIM BOJaM. Pemmiaroiiee BIMSHUE Ha
MpolecChl AKKyMYJSALIMM M MUTPAllMM  BEUIECTB OKAa3bIBAlOT CBOWCTBA IIOYB, YPOBEHBb
arpOTEXHUKHU BO3JIEIBIBAEMBIX CEIbCKOXO3WCTBEHHBIX KYJIBTYp, CTENEeHb aHTPOIOTEHHOTO
BO3zelcTBUs. Tak, B IEpHOBO-MOJ30JUCTHIX MMOYBAX MHUTPALUU MOJBEPraeTcs Kajaui oT 2,2 10
590 kr/ra, xameiuit ot 47,0 1o 690, asor ot 25,0 no 667, cymedatsl ot 22,6 1o 140, dochop
or 0,1 mo 78 xr/ra (FOmxkeBuu, 1972; bobpunkas, 1975; Ilupomenko, 1979; KopoTkoB u
1p.,1985; Kopotkos,1989; IlunsaukoB u ap.1989). B menom, coriacHO MHOTOYHCICHHBIM
aBTOpaM, BBIHOC XHMMHUYECKHX 3JEMEHTOB MOJUYUHSETCA cleAyrollen 3akonomepHoctu: Ca >
Mg > K > Na > NHy u SO4>CI > NO3 >poy [Ilepmuna, 1970; Anekceituuk, 1973; MensHUKOBa,
1976; Ilartunos, 1992].

Murpanusi XMMHYeCKMX 3JJeMEHTOB B opomaeMbix mnouBax. [loauBel u
HaJararonifecss Ha HUX aTMOCc(epHbIE 0CAIKH BHI3BIBAIOT BHYTPUIIOYBEHHBIN CTOK B TPYHTOBBIE



BOoAbl. U3 JpeHbl, MpOJIOKEHHONW Ha TIyOMHEe | M B OpOIIaeMBIX JEPHOBBIX MOYBAX BBICOKOMH
MOMMBbI, OTMEYAETCS CTOK Ha MPOTSHKEHUHM Bcero BereraunonHoro nepuona ot 0,0008 mo 0,07
7/CeK, XUMHUYECKHH COCTaB KOTOPOTO XapaKTePU3YeTCS BBICOKUM COJCPIKAHUEM KaJIbIIHS,
cynb(aToB, HUTPATOB U APYTHX KOMIIOHEHTOB.

[Ipu cpaBHeHHH cOCTaBa W KOHLIEHTPALMU PEYHBIX BOJ, MUCIOJIB3YEMBIX ISl TOJMBA,
TPYHTOBBIX M JPEHAXHBIX BOJ MOKHO CIENaTh BBIBOJ, YTO IMOCIACAHHE XapaKTEPH3YIOTCS
OosbIIel KOHIEHTpALMEN MMOYTH BCEX XUMHUYECKHX 3J1eMeHTOB (puc. 38). Orcrona cienyer,
YTO OPOIIAEMbIE TIOUBHI SBJISIOTCS UCTOUHUKOM ITOCTYIUICHHSI JTOTIOJIHUTEIBLHOTO KOJIMYeCTBa
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Puc. 38+ XnuEveckuil cooTaB IPYHTOBHX, DEYHEX H
IpeHaxHHX BOX

UHTPEIMCHTOB B JIpCHaXKHbIE BOABI. [Ipu ompeneneHun CTENeHH MUTPAIMA XHUMHUYECKHX
AJIEMEHTOB 3a MpeJeNbl MOYBEHHOTO  Npoduis  ObUIM 3aJI0KEHBI XpoMaTorpagpuyuecKkue
JU3UMETPUYECKUE KOJIOHKH 10 METOJIUKE, MPEII0KEHHON N.C.KaypuueBbsim u
E.M.HoznpynoBoii (1960) na BapumanTax ¢ monuBHOW Hopmoii 300 u 400 kyOmdeckux m/ra.



CopOeHTaMHu CIYy)KWIH OKUCh  amoMUHHS Uit Xpomatorpadpuu u KY-2 B H+ dopwme.
XUMHUYECKUN COCTaB JIM3UMETPUYECKUX BOJ I[OKA3bIBAET, UTO COCJAMHEHUS MUTPUPYIOT B
MOYBEHHOM Tpoduie B BUIE Cyib(aroB Kaiblusd U MarHus. (OCOOEHHO CIIeTyeT OTMETUTh
BBICOKOE conepkanue B ropuzoHTe C (240 cm) HuTpatoB. B TO k€ Bpems B IEpPErHOWHO-
AKKyMYJIITUBHOM TOPU30HTE MX KOHIIEHTpauus B 1,5 pa3a MeHbIIe MO0 CpPaBHEHUIO C
KOHIIEHTpallUeH B JIM3UMETPUUECKUX Bojax ropuzoHTa C. YBennuenue Hopmbl mosmBa a0 400
KyOMUYeCKHX M/Ta CHoCOOCTBYET YCWICHHIO TMpoliecca HHUTPU(MUKANUA U OKUCICHHIO
COEIMHEHUH cepbl, B pe3y/IbTaTe Yero XUMUYECKUIN COCTAB JIM3UMETPUUYECKUX BOJ U3 JEPHOBOU
NOYBBl BBICOKON TOWMBI XapakTepusyercs OoJjiee BBICOKOW KOHIEHTpalMeld HUTPATOB U
Cynb(haToB 10 CPAaBHEHUIO ¢ TAaKOBOM 1npu HopMme opouieHus 300 kyduueckux m/ra.

C moMoImp0  XpOMAaTorpaguueckoro aHaiu3a YAaloch yYCTaHOBUTH, YTO HAPSAY C
MUHEPAJbHBIMU MHUIPAllMM TOJBEPKEHbI OpraHuyeckue BemiecTBa. OO0miee HX KOJIUYECTBO,
BBEIMBITOC aTMOC(EPHBIMU OCAQJKAMH ¥ TIOJUBHBIMH BOJIAMU W3 BEPXHEW dYacTu mpoduis
JEPHOBBIX TOYB, COCTABIISIET 32 BETeTAllMOHHBINA MEPUOJ HA BapuUaHTE ¢ MOJUBHOM HOopmoit 300
KyOmueckux m/ra 3,5 /M, a Ha BapuaHTe ¢ moJuBHOW HOpmo# 400 xybmueckux m/ra - 7,5-8,0
r/mMm. Ilpu >TOM OTYETIMBO BBIPAKEHO IIOCTENIEHHOE YMEHbIIEHHWE C  TIIyOMHOU
BOJIOPACTBOPUMBIX BelIecTB. Bce 3T0 1mo3BosiseT mpu3HaTh, 4YTO HA3BAHHBIC BBINIE XMMHUYECKUE
3JIEMEHThl MUTPHPYIOT B BUJEC MHUHEPAIbHBIX COCIWHEHUH, Pa3lUYHbIX OPraHO-MHHEPAIbHBIX
MIPOU3BOJHBIX U TMPEXKJIE BCETO B BHUJIE IKEJIC300PTraHUYECKUX COCIMHEHHM, Ha YTO yKa3bIBaeT
E.M.Ho3apynosa (1966).

[Tomy4yeHHbIe TaHHBIE TIOKA3BIBAIOT, YTO B JIEPHOBOM MOYBE MUTPHUPYIOT 3HAUUTEIILHBIC
KonnuecTBa sxenesa (puc. 39). [Toutu na 50% sxene3o mepemeriaercsi B CBI3aHHOM COCTOSIHUU,
ocranbHbie 50% - B Buae MuHepanbHbIX Gopm. o roybouns 180 cMm, rae oTMeudaercs cMeHa
[JIMHUCTOTO COCTaBa Ha CYMECUYaHbI, JKEJIe30 PaBHOMEPHO pacHpelesieTcs M0 MOYBEHHOMY
Hpoz(bmno (oblIee ero KONHMYECTBO COCTABISICT 3,2 I/M” ), HIEKE MUrparus ycuiauBaercs (4,8
/™M™ ).
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Puc. 39. MuTpamis HeXOTOPMX XNMEYECKEX SXEMEHTOB
00 npofeum XEpHOBOM HOYBM, BADEAHT ¢ NOMMBHOR
Hopuoft 300 M®/ra

Pesynbrarel aHanmm3a BHITSKEK, ToJdydeHHbIX c¢ momorisio 0,1 B HSOs u 5-
nporientHoro HCl mokaspiBatoT — yBeldMuYeHME MMIpalMOoHHONW crocobHocTh Ca u Mg ¢
IyOMHOM, a TakkKe ropas3io Ooblliee COJAEp)KaHUE JaHHBIX KAaTHOHOB B BBITSDKKE S-
npouentHoro HCI. Tak, mo mannHeiM aHanmu3a BeITsDKeK 0,1 u H,SO4 M3 BepxHHX cioeB
JePHOBBIX TT04B METpupyioT: 0,05-0,12 r/mM* Mg**, copbuposantoro na ALOs, 0,08-0,10 mr/m”
Mg**, copbupoannoro Ha KY-2, 0,15-0,3 r/m” Ca®* - ma ALOs, 0.1 r/m® Ca®* - HaKV-2. Ilo
JMaHHbIM aHanu3a BeITsSOKEK S-mpouentHoro HCL, Mg u Ca cootBerctBenno 0,60 u 0,75 1/m
(cm. puc.39). bonpioe 3HaueHue wuMeeT BbIOOp  BBHITSOKKH. Tak, kucinota HCl kak Gonee
CIWJIbHBIH peareHT CIOCOOHAa BBITECHUTH Iopa3/lo B OOJBIIMX KOJWYECTBAX MHUHEPAIbHbBIE
dopmbl snementoB, ueM 0,1 B H SO . Maprasen B JepHOBBIX MOYBAaX NEepeMeNIaeTcs B
OCHOBHOM B MMHEpAJIbHBIX KOMILJIEKCAaX U yacTU4yHO B opranuyeckux (0,25-0,50 r/m B BBITSKKE
HCl u 0,03-0,20 r/m B H SO ). C rimy6bunoit murparust Mn Bo3pacraer.

Takum oOpa3zoM, xpoMmarorpaguiecKuil aHaliu3, a TaK)Ke aHaW3 JIM3UMETPUUYECKUX U
JIPEHAXHBIX BOJ KOHCTAaTHPYIOT MHTPAIMI0 HHUTPATOB, *kKelle3a U MapraHila ¢ OpOIIaeMbIMHU
BOJIaMHU B IIpo(ujie AEpHOBBIX MOYB MOWM. YBenudeHue HopMbl oporieHus 10 400 kybuueckux
M/Ta HE OKa3bIBa€T 3aMETHOTO BIMSHHS HAa MUTPALUIO JAHHBIX AJIEMEHTOB, 32 HCKIIOYEHHUEM
KaJbIIMS M MarHus, METPAIlMOHHAsT CIOCOOHOCTh KOTOPBIX YBEIMUYMBAETCS IIOYTH B 2 pasa Io
CpaBHEHHIO ¢ BapuaHToM nojiuBa 300 kyouyeckux m/ra.

XUMHYECKUH COCTaB JPEHAKHBIX BOJ OPOLIAEMBIX JIEPHOBO-TJIEEBATHIX IMOYB BBICOKOM
MOWMBI XapaKTEPU3yeTCs] CBOMMU OCOOCHHOCTSMHU: TOSBICHHMEM aMMOHMUHBIX (hOpM a3oTa,
yBenuueHneM cozepxkanus Na® K, oOmero sxenesa, ymenblienneM konnentpauuu Ca *. Jlns
AQHUOHHOTI'O COCTaBa XapaKTEpHO yBenuueHue KoHIeHTpauuu NO 3, SO*,. B JIEPHOBO-TJIEEBATBIX
MOYBaX B MEHbILIEH CTEMIEHH MUTPUPYIOT BOJHO-PACTBOPUMBIE (HOPMBI OPTaHUYECKOTO BEIlIeCTBA



2
(puc. 40). Ecniu na rimyoune 10 cm ancopbenTom 3aaepkano 10,2 r/Mm” pacTBOPHUMOTO YyIieposa,
To Ha Tiyoune 90 cm - 2,22 1/ M [TosToMy OABHIKHOE 3KEJI€30 B JIEPHOBO-TJIEEBATON MOYBE
MUTPHPYET B OCHOBHOM B MUHEPAIBbHOH (popme.
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Pmo, 40. Mprpamuf HEXOTOPMX XMMMYOOKNX SJAMEHTOB M
BOZOPACTBODEMOI'0 OPI'HAMYEOKOIC BEWECTTBA
o npofiae opomaeMoll HepHOBO-IeeBaTOR
NOYEM, BAPEAHT ¢ moxwuBHOR Hopmoft 300 nnga
1= F% CEABAHHO® O OPPAHNYCOKMM BOEEGQTBOMS 2° /00w
Emmﬁﬁu QWH.H&gﬁM aiasyi’&?
6 « BOROPACTBODHMOS ODI'AHNYECKOe BemMecTBO
Pe3ynbTarhl aHamm3a XxpoMaTorpauyeckux KOJIOHOK CBUJETEIbCTBYIOT O 3HAUUTEIHHON
MUTpallMy MOHOB KajblUs M MarHus (cm.puc. 40). DTo Mo3BOJSAET clENaTh 3aKIIOYEHHE O
MUTpalliy JaHHBIX KaTHOHOB B  COCTaB€ OPraHMYecKUX coeauHeHuil. Cruenyer 0co6o
MMOAYCPKHYTh, YTO BO BCEX np06ax JIU3UMETPHUYICCKUX BOJA JCPHOBO-TJICCBATBHIX I1I0YB
COJIEPKUTCSL OOUIIBHBIN 0CaJ0K KOJUIOMIHOTO TUIA, YTO TAKXKE MOATBEPKAAET MPEINOI0KEHNE
O MUI'palliid BCUICCTB B OpraHO-MHUHEPAJIBbHBIX KOMIIJIICKCaX. HOqueHHLIe PE3YIbTATEI
UCCIIEIOBaHUH OBUIM MCMOJIB30BaHBI I Pa3pabOTKH pEKOMEHIANNI 10 OMpEIeIEHHI0 BhIHOCA
XUMHUYCCKUX OJOJIEMCHTOB IAPCHAXHBIM CTOKOM H3 II0OYB oM B YCII0BUAX OpOUICHUA. B
KayecTBE MCXOJHBIX JAaHHBIX JJI YKa3aHHBIX pPacueToB ObUIM MpeIoKeHbl 0000IIeHHbIE
IIoKasaTeiin KOHHGHTpaI_[I/Iﬁ XUMHYCCKUX DJJICMCHTOB APCHAXHBIX BOJ C ACPHOBO-TJICCBATHIX

nouB (Tabm. 58).



Tadonuma 58
KoHueHTpanus KOMIOHEHTOB XHMHYECKOI0 COCTAaBA JIPEHAKHBIX BOJ

CopepxaHre HOHOB, MT/JT
IToxa3zarenu
XAMITYECKOTO JlepHOBO-TJI€EBbIE TOYBBI TopdsHbIE TOYBEI

COCTaBa I 11 111 I II 111
Catt 70,5 53,5 26 119.8 1129 108.5
232 81 56 240 126.1 144.5

Mo+ 17.2 9.4 43 21,8 19.5 18,2

& 413 17 9.8 453 | 304 | 267

K L5 14 17 22.9 4.1 5.2

1.6 3.2 34 72 27 30

Na* 49 10 30,5 26 20,9 43,5
11.2 40 - 453 75.6 115.4

Fe obmee - 0.1 0.2 0.1 0.5 0.3

B 0.2 1.5 - 22 2.5
50> 138.2 80,1 123.1 244.9 249.9 169.5

4 314 155.5 150.0 508 360 468

cr 14,9 14,1 73 73.9 21,5 37.2
17.7 17.2 18.5 221 126.3 159.3
HCO~ 49,9 61,2 72.3 125.7 133 216,2

3 62 79.5 101 182 270 366

NH* 0.3 0.5 0.2 0.3 0.2 0.2

4 0.4 3.2 0.7 0.7 0.4 0.4

- 3.7 3.8 2,6 1.3 3.1 3.3

NO; 6.1 14.5 5.6 9.3 43 16

pH 6,4 6,6 6,5 6,4 6,6 7,1

Ilpumeuanue. B uncnurene cpeiHUE 3HaUECHYsI; B 3HaMeHaTelle MakcuMaibHble KoHIeHTpanuy; I — III nepuoel
BECEHHETO II0JI0BO/IbSI, JIETHEH MEKEHU U OCEHHUX J0XKAEH COOTBETCTBEHHO.

Murpanusi XMMH4YeCKHX 3JIEMEHTOB B OCylIaeMbIX mo4uBax. Kak HEOZHOKpaTHO
OTMEYAJIOCh  BBIIIE, B OCYIIAEMBIX IOYBAX MPOUCXOMST CYIIECTBCHHbIE H3MEHEHHs. B
JiepHOBO-TyIeeBaThIX MouBax YI'B BecHoil momHumaercs no 60-80 cM OT MOBEPXHOCTH U K
CepeMHEe HIOHA  OINyCKaeTcs Ha  OTMETKY 3 M, CO3/aBasi, TakKuM o00pa3oM, pPe3KO
OKHUCJIUTETIbHBIE YCIOBUS B METpoBOM cioe. B Topdsanbix mouBax YI'B BecHoil Takxke
MOJAHUMAETCS OJU3KO K IOBEPXHOCTH W B TEUYCHHE BETETAI[MOHHOTO TMEepHUoja IMOCTENEHHO
camxkaercs 10 1,0-1,5 m. B TopdsHBIX MoYBax B MPOIECCE OCYIICHUS PE3KO OKUCIUTETbHBIC
ycnosus (400-600 MB) cosnarorcst B BepxHeMm 60-CaHTUMETPOBOM ciioe, a ¢ riayounsl 90 cMm B
30HE HEIMOCPEICTBEHHOI0 KOHTAaKTa ¢ IpyHTOBbIMU Boaamu OBII npunumaeT oTpuiiaTeibHbIe
3HAYCHMS.

MakcuManbHOE COJIep’)KaHuEe Kalbllks, Marfus, Cyib(paToB B JPEHAXKHBIX BOAAX
OCYIIIaeMbIX TOYB HAOIIOJAeTCS BECHOW, KOTJa OTMEYaeTCcs HAuOOJBIIUN CTOK W OJM3KOE
3aneranne YI'B. B HeOonpmux KonmyecTBax OOHApYKUBAETCS KeJIe30 - aHaau3 Mpod mokasal
MOJIHOE €ro OTCYTCTBHE B JIPEHAXHBIX BoAax B | mepuon W mosBIeHHE B HEOOJBIIHX
konmmuectBax Bo Il m III mepuonsr (Ta6m.59). Hago momaraTh, 3HaYUTENHHOE KOJIUYECTBO
MOJABMKHOTO KeJie3a 3aKperuisaeTcs MouBoi. B TOpdsHBIX MOUYBax KOHIIEHTPAIMs KOMIIOHEHTOB
XMMHUYECKOTO COCTaBa JAPEHAXKHBIX BOJ BO BCE MEPHUOJbl 3HAYUTEIBHO BBIINIE, YEM B
MHUHEPAIBHBIX KaK MO CPEJHUM TaK M MO MaKCUMaJbHBIM MOKa3areisM. B 2-3 pasza Belie
coJiepkaHue cyiabhaToB U OnKapOOHATOB, B 5-20 pa3 - XJIOPUIOB.



Taonuma 59

BbIHOC XHMHYECKHX 3JI€MEHTOB C APEHAKHBIM CTOKOM 32 BereTalnoOHHbIH nepuon, Kr/ra

okasarenmu TopdsiHbie JepHoBo-TiIeeBaThIC
XUMHYECKOTO
cocTaBa 1977 1978 1979 1977 1978 1979
Na* 5--11 0,1-2,2 0,21 0-0,4 0-1,4 0,17
+

K 0,1-4,8 0,1-2,2 0,18 0 HeT 0,08
NH,* 0 0 0,02 0 0 0,01
Ca** 10--35 3,3-15,5 5,43 0,2-0,8 1,0-24,3 0,38
Mg** 1,2-6,2 0,5-2,6 1,06 0-0,1 0,3-4,4 0,05
Fe oOwee HET HET 0,03 HET HET HET
Cr 2,2-29,0 0,4-14,3 0,08 0,1-0,3 0,2-22,7 0,26
SO~ 25-59 1,8-31,1 14,57 0,2-2,0 2,5-37,8 0,64
NO5 HEeT 0,1-0,8 0,19 HEeT 0-1,8 0,03
HCO;5 18-47 6,2-19,1 5,98 0,5-1,6 1,3-11,5 1,34

ONHOBpPEMEHHO € XHMHYECKUM aHAJIM30M JPEHAKHBIX BOJ ONpelesscs uX
Mukpobuonornueckuii cocraB (Muumesa, BacunbeBa, 1982). Brimie ymomuHanocs 0 ToM, 4TO
oOHapyXeHHe B JPEHAXKHBIX BOJAaX HUTPATOB, HUTPU(PUKATOPOB U JECHUTPUPHUKATOPOB
MO3BOJIUJIO C/ENaTh MPEANONOKEHHE 00 YCIOBHMSIX O00pa3oBaHUS B OCYIIAEMBIX IOYBAX
HUTPATHOTO a30Ta Ha IpaHMLE pasjena 2 ¢a3: MOYBHI U MOYBEHHOI'O PACTBOpA.

WHuTepecHble pe3yibTaThl IOJYYEHBl [0 IPEBPALLEHUI0 CEpPhl B OCYIIAEMBIX
noyBax. Tak, B IpEHaXHbIX BOJaX TOP(SHBIX [TOYB IMOCTOSHHO MPUCYTCTBYIOT CYJIb(haT-HOHbI B
konuuectBe 360-580 mr/n. Ilpu atom cynbdaTbl IPaKTUUECKH OTCYTCTBYIOT B aTMOC(HEPHBIX
ocaZkaXx M He BXOJIAT B COCTaB BHOCHUMBIX B IOYBY MHHEPAIbHBIX YyI0OpeHUH. AHaiu3
MIOYBEHHBIX PACTBOPOB, MOJYUYEHHBIX METOJOM LEHTPU(PYIHpOBaHUS, TAKXKE YKa3bIBaeT Ha
OpUCYTCTBUE Cynb(ar-MoHOB B KoHUeHTparuu 8-111 mr/n. Hano mnonarats, obpa3oBaHue
Ccynb(}aToB  MPOUCXOIUT HEMOCPEACTBEHHO B  OCYIIaeMbIX  ITOYBax. Conepxanue
cyibdarpenyuupyommx  Oaktepuil U ¢epMeHTa Cynb(arpeayKTa3bl B JaHHBIX I10YBaX
IPOJO/DKAET OcCTaBaThCs BBICOKUM. [lpomecc cynbdaTpeIyKIuu NPOTEKaeT aKTHBHO B
aHa’poOHOM yacTH npoduis (rydxke 60 cM) U B aHadPOOHBIX MUKPO30HAX TOP(SHBIX MIOYB, a B
CIOSIX C OKUCIUTENbHBIMH  YCIOBUSIMM IPOMCXOJUT CTOJIb JK€ AaKTUBHOE OKHCIIEHUE
cepoBojiopoza 10 cyiabdaroB. [locnenHue B nanbHEWIIEM BBIHOCATCA APEHaKHBIM CTOKOM. B
HACTOsIIEee BpeMsl JaHHBIN MPOLIecC MPeo0IalaeT, YTO TAaK)Ke ABJISETCS MPU3HAKOM HapylIEHUs
OMOJIOTHYECKOTO  COCTOSHMS TOYB, TaK Kak cepa OoiblIed 4acTbi0o BXOJUT B COCTaB
MIOYBEHHOT'0 OPraHUYECKOro BellecTBa. BMecre ¢ TeM, HaJI0 OTMETUTH, UTO CYIb(paTpeayKIUs B
OTIpeNIeIeHHBIX Tpejenax sBIseTCs OJaronpusATHBIM (aKkTOPOM Ui ocyllaeMbix moyB. OHa
crocobcTByeT 3akperieHuto B mouBax Ca, Mg u S B Bujie Cynb(haToB U CyIb(UIO0B.

CopnepxaHue OTACIBHBIX XMUMHUYECKHX DJJIEMEHTOB B JIPEHA)KHOM CTOKE 3aBHCHUT U OT
ero o0bema, M BapuaHTOB JApeHaka. CreayeT 3aMeTUTh, YTO MaKCUMalbHBIH U3 3aMEpPEHHBIX
Ha MCCIEelyeMOM YYacTKe OCYLIEHHMs MOAYJb JpEeHaXHOro croka cocramisgeT 0,12 n/cex/ra
[MacnoB, Maxmae, 1982]. Jletom npu BeIMaACHUU TOXKACH MOIYJIA  JPEHAXKHOTO  CTOKA
JIOCTUTatOT 3Hayenut  0,12-0,19 n/cex/ra. Ilpu OTCYTCTBHM HOXKIEH MOIYJIb CTOKa
ymenbiiaercs 1o 0,000026 n/cex/ra. B Tperbell nekane OKTSAOpS IPEHaXHBIH CTOK
3akaHunBaercsa. OOIMi cI0H JaHHOTO CTOKA 3a roAbl HaOMroaeHui coctaBui 24-29 MM, ac
Y4€TOM CTOKa BECEHHErOo CHEToTasHus - npubnusutenbHo 54-94 mMm. OtTcrooma BBIHOC
XUMHYECKHX COEJUHEHHM M3 TMOYB C JPEHAXKHBIM CTOKOM XapaKTEpU3YETCs HEBBICOKUMU
3HaueHus MU (cM. Tabn.59). bonbmuii BbIHOC OTMeuaeTcss Ha Top(sAHBIX moyBax. JlaHHOe
pasnuuyre OOYyCJIOBJICHO TMpEeXIe BCEero OONbIIMM O00BEMOM CTOKAa 3a TOJ, a TaKxke
MHTEHCUBHOCTbIO OMOXMMMYECKMX IPOLIECCOB, NpPOTEKalmuX B TopdaHbXx mousax. Ilo
BEJIMYMHE BBIHOCA B TOP(SHBIX MOYBAX KOMIIOHEHTHI JPEHAXKHOTO CTOKA PACIIONAraloTCs B PSA:



katnoHsl Ca++ > Mg++ > Na+ > K+ >NH +;
annoHel SO -- > CI - > NO -.

[TonoGHast mocnen0BaTeIbHOCTh BHIHOCA XMMHUECKUX DJIEMEHTOB XapaKTepHA U JUIS
JIPEHA)XKHOTO CTOKa JIPHOBO-TJIEEBATHIX MOYB C HEeOObINONW momnpaBkod, 4to K+ u NH + B
JpEHaKHBIX BOAAX MPAKTUYECKH OTCYTCTBYIOT.

3acimykMBaeT BHUMaHMs BOIpoc OajaHca BEIIECTB B HMCCIENyeMbIX MMouBax. EjkeromHo
B HCCJIEyEMbIX OCYIlIaeMble MOUBbI BHOCHUTCS J03a yaoopeHuit N135P60K60 (cooTBETCTBEHHO
aMMHavHas CeluTpa, ABOMHOU cynepdocdart, 40-npouieHTHas KainuitHas coiib). [lomydaembrii B
CpeIHeM yposkail ceHa MHOTOJIETHUX TpaB mo BapuaHTam (oT 55 go 100 1y/ra) BeiHOCHT ¢ | ra
nouBbl 236-430 kr asora, 22-40 kr dochopa u 160-290 xr xamus. CregoBaTeslbHO, B
M30BITOYHOM KOJIMYECTBE BHOCATCS TOJIBKO (hochopHbIe ynoOpenusi. Ecnu naxe MpUHATH, YTO
BCE YIOOpEHMs MOJIHOCTbIO HCIOJB3YIOTCS B TOJ HMX BHECEHHs, TO MHOTOJETHHE TpPaBbl
Y/IOBJIETBOPSIIOT CBOM MOTPeOHOCTH B a3oTe Ha 31-57% wu B xanuu - Ha 21-37%. OcranbHoe
KOJIMYECTBO MHUTATEIbHBIX JJIEMEHTOB MOTPeOIseTcss WMH U3 TMOYBBL. METpOBBI cioi
OCYIIaeMbIX TIOYB MMEET 3aIachl NOJBUKHBIX (POpPM a30Ta U Kajus Ha 1 ra cooTBETCTBEHHO 864
u 756 xr. JlTaHHOTO 3amaca NUTaTEIbHBIX 3JIEMEHTOB JIOCTAaTOYHO AJis noixydeHus 55-100 1 cena
MHOT0JIETHUX TPaB TOJbKO B T€UEHUE 2-5 JIET.

JloGaBuM, uTo ¢ ynoOpeHHsIMM KpOME OCHOBHBIX IHTATENIbHBIX 3JE€MEHTOB Ha 1 ra
OCYIIAeMbIX IOYB €XKEroJHO BHOcATcA 77 Kr xyopa, 20,5 kr kaneuus, 15 kr Hatpus Ha 1 ra, a
Kpome Toro Maruuii, cynbdatsl u ap. Ho mpu ypokae ceHa mHoronetHux TtpaB 55-100 1/ra
KanbIusl BeIHOCHTCS 47-95, xjopa - 8-16 m Harpus - 17-33 kr/ra. Kpome Toro, mpu 3ToM
BbiHOCUTCS 20-40 xr marHusi U 5-11 Kr cepsl. MakcuUMaabHbIA BBIHOC KaJbIHS JAPEHAKHBIM
CTOKOM B CpEJIHEM 3a I'0Jbl UCClleIoBaHUN ObUI paBeH 36, xjopa - 29, nartpus - 11, cepsl - 59 u
Mmaraus -6 xr ¢ 1 ra. Takum oOpa3om, pacxoa Ha ypoxail MHOTOJETHHX TPaB KaJbIIMsl, MarHus,
HATpHsl, CEPBI MPEBBIIIAET MPUXO/ - COJIEP)KAHUE X B MOJBIKHBIX (JOPMax B MOYBE U BHECEHUE
¢ yaoOpeHusmu. B nmaHHOM ciydyae aHanM3 MPOBENEH JajeKO HE MO BCEM DJJEMEHTaM, B
YaCTHOCTH, HeE ONpEACSINCh MHUKPODJIEMEHTHI. OpHako TOJY4YEHHbIE PE3YJIbTAThI
CBUJICTENLCTBYIOT O HEOOXOJMMOCTH y4eTa BBIHOCA XUMHYECKHX JJIEMEHTOB B 0allaHCOBBIX
pacuerax MM MOJIENSIX COJIenepeHoca.

B cBsi3u ¢ 5TUM MpeACTaBIAIOT UHTEpEC NpuBeIeHHbIe B Tab0a. 60,61 pacuersl nmporHosa
BBIHOCA XMMHUYECKHX D3JEMEHTOB JIPEHAXHBIM CTOKOM C JBYX H3YYEHHBIX OOBEKTOB IPHU
pa3Hoil BOJOCOOPHOM MIOMIaAN U 3aJaHHONW 00eCIIEYeHHOCTH CTOKA.

B ocHOBy mpoBeneHHOTro pacueTa MOJOXKEHBbl Pe3yNbTaThl HAIIUX HCCIEAOBAHUN IO
XUMHYECKOMY COCTaBY IPEHAKHOTO CTOKA JAaHHBIX OOBEKTOB M PACUETHBIC 3HAYCHHsI CTOKa C
3a/laHHOM 00ecreuyeHHOCThI0 ISl KaHAJIOB, UMEINIMX BoAocOopHyro miomans a0 1000 ra,
pexoMeHayemble i ycnoBuil 3amaaHodt Cubupu [MaxmaeB, 1985]. C oObekTa ocyiieHus
otkpbIThiMu  KaHaslaMu "TAPBBIKOBCKUE JIYI'A" 3sipsiHckoro paiiona (moitmsl p.Kum,
nputoka p.UynpiMa) BBIHOCUTCS MHOTO MEHBIIIE XUMHUYECKUX COEIMHEHUH, yeM ¢ 00BEeKTa
ocylieHus B noime p.O6u.



Tabnuma 60
BoiHOC XUMHYECKHUX 3JIEMEHTOB JIPEHAKHBIM CTOKOM € OTKPBITHIX OCYIIMTEILHBIX CHCTEM
( kr/ra, noiima pexu Qou)

Tepron ObGecneue
IIOJIOBO HHOCTR KommonenTsr

i MaBO/IKa,

%
Nat+ | K+ | NH4+ | Cat+ | Mg++ | Fetr+ | Cl- | SO4-- | NO3-
Jis xaHAMOB ¢ BOgocOOpHOIt momanpio 1o 100 ra

I 1 6,9 21,4 1,0 57,3 14,6 1,0 31,9 31,2 04
3 5,9 15,9 0,7 42,6 10,9 0,7 23,8 23,2 0,3
5 4,5 12,2 0,6 32,8 8,5 0,6 18,3 17,8 0,2
10 3,2 8,6 0,4 23,0 5.8 04 12,8 12,5 0,1
15 2,4 6,5 0,3 17,5 4.4 0,3 9,7 9,5 0,1
25 1,5 4,1 0,2 11,0 2,8 0,2 6,1 6,0 0,1

11 1 0,11 0,2 - 1,5 0,3 0,1 0,6 0,5 -
3 0,1 0,2 - 1,3 0,2 0,1 0,6 0,5 -
5 0,1 0,2 - 1,2 0,2 0,1 0,5 0,4 -
10 0,1 0,1 - 1,1 0,1 0,1 0,5 0,4 -
25 0,1 0,1 - 1,0 0,1 0,1 04 0,3 -

Jis xaHaMOB ¢ BOg0CcOOpHOIT momaznpio 1o 100 ra

I 1 20,1 54,1 2,6 144,7 36,9 2,6 80,7 78,8 1,1
3 15,1 40,4 2,0 108,3 27,6 2,0 60,4 59,0 0,8
5 12,5 33,5 1,6 89,7 22,9 1,6 50,0 48,9 0,7
10 8,8 23,6 1,1 63,2 16,1 1,1 35,2 34,4 0,5
15 6,6 17,8 0,8 47,6 12,1 0,8 26,5 25,5 0,3
25 3,7 9,9 0,4 26,6 6,8 0,4 14,8 14,5 0,2

11 1 0,3 0,8 - 49 0,6 0,3 2,1 1,8 0,1
3 0,2 0,6 - 3,8 0,4 0,2 1,7 1,4 0,1
5 0,2 0,5 - 3,3 0,4 0,2 1,4 1,2 0,1
10 0,2 0,4 - 2,7 0,3 6,2 1,2 1,0 01
15 0,2 0,3 - 2,2 0,2 0,1 0,9 0,8 0,1
25 0,1 0,2 - 1,7 ..0,2.. 5,1 0,7 0,6 0,1

ITpumeuanue. I — nepuoj BeceHHEro 1nosioBoabs; II — MexnaBoJKOBBIM IEPUO/,.



Tadonumga 61

BpiHOC XMMHYECKHMX 3JIEMEHTOB IPEHAKHBIM CTOKOM C OTKPBITHIX OCYLIUTEIbHBIX CHCTEM
(kr/ra, noiima p. Kun)

Ilepuon | ObecrneyeHHOCTH
IOJIOBObS maBojaka, % Kommonenter
Na+ | K+ | NH4+ | Cat+ | Mg+ | Fer+ | Cl- | SO4-- | NO3-
Jlnst kaHaANoOB ¢ BotocOopHOH miomansio 1o 100 ra
1 1 6,2 6,5 1,1 18,4 7,4 8,8 21,4 10 0,9
3 4,6 4,8 0,8 13,5 5,5 0,6 15,9 7,4 0,7
5 3,5 3,7 0,6 10,4 42 04 12,3 5,7 0,5
10 2,5 2,6 0,4 73 3,0 0,3 0,6 4,0 04
15 1,9 2,0 0,3 5,5 2,3 0,2 6,5 3,0 0,3
25 1,2 1,2 0,2 3,5 1,4 0,1 4,1 1,9 0,2
1I 1 0,2 0,4 - 0,7 - - 0,4 0,2 -
3 0,2 0,3 - 0,6 - - 0,3 0,2 -
5 0,1 0,3 - 0,5 - - 0,3 0,2 -
10 0,1 0,3 - 0,5 - - 3 0,2 -
15 0,1 0,2 - 0,4 - - 0,3 0,2 -
25 0,1 0,2 - 0,4 - - 0,2 0,9 -
Jlis kaHAMOB ¢ BOgocOOpHO# mromanpio 10 100 ra
1 1 15,6 | 16,3 2,6 45,7 18,6 1,9 | 54,1 25,1 2,2
3 11,6 | 12,2 2,0 342 13,9 14 | 40,4 18,8 1,7
5 9,6 10,1 1,6 28,3 11,5 1,1 33,5 15,5 1,4
10 6,8 7,1 1,1 19,9 8,1 0,8 23,6 10,9 1,0
15 5,1 53 0,8 15 6,1 0,6 17,8 8,0 7,0
25 2,8 3,0 0,4 8.4 3,4 0,3 9,3 4,6 0,4
II 1 0,7 1,2 - 2,2 - 0,1 1,2 0,8 -
3 0,5 0,9 - 1,73 - 0,1 1,0 6,0 -
5 0,4 0,8 - 1,49 - 0,1 0,8 5,0 -
10 0,3 0,6 - 1,22 - - 0,5 3,0 -
15 0,3 0,5 - 1,01 - - 0,5 0,3 -
25 0,2 0,4 - 0,79 - - 0,4 0,2 -

IIpumeuanue. I — nepuon BeceHHEro nNojaoBoAbs; 11 — neTHee-naBoAKOBBIA NEPHO.

W3 nurepaTypsl H3BECTHO, 4YTO OOJIBILIOE BIMSHUE Ha pa3Mepbl BHIHOCA XMMHYECKHUX
HJIEMEHTOB OKa3bIBae€T BHECEHHWE B MOuBY yaoOpeHuil. C 1esibl0 BBIICHEHUS UX BIUSHUS
HAaXMMHMYECKUN COCTaB JIPEHAKHOTO CTOKa ObUIM MPOBEJCHBI OMBITHl HA MOHOJHUTAX JIE€PHOBO-
rJieeBaThiX M TOPQSHBIX MOYB MO pa3paboTaHHONM Hamu Mertoauke [Muumesa, 1980]. B
KaueCcTBE JIM3UMETPOB ObUTH MCIOJIb30BaHbl ucnaputenu tumna ['P-26 (puc. 41). Cxema ombiTa:
1 - xoHTponb Oe3 ynobOpenmii, 2 - N120P40K90, 3 - N600P60K420. JIpenaxuble BOJbI
cobupanuce cpasy mnociue nmonaua. Jlo3er ynoopenuit (N - moueBuna, K - kanuiinas comnb, P -
JBOWHOM cynepdocdar) BHOCUINCH B pacyere Ha ypokail ceHa mMHorosieTHux Tpas 30, 100 u
160 w/ra. IlepBblii ypoxkail MPUHAT MO MPOEKTHBIM JAHHBIM; BTOPOU - COTJIACHO MOJYYEHHOMY
Ha ONBITHOM MEJTHOPATHBHOM Y4YacTKe; IMOCIEAHUN ypoxKail paccuuTaH 1Mo (HOTOCHHTETHYECKU
aKTUBHOHN panuanuu. OpocuTelibHas HOpMa pacCUMTHIBANIACh Ha IUIOIIAAs, MoHoiuTa. [lomaus
HA4YMHAJICS TI0CJIE 3aTOIUIEHUS, YEM MOJEINPOBAIOCh BECEHHEE IOATOIUIEHHE IaBOJOYHBIMHU
BOJAMHU, ONBIT  MPOBOJWJICS KaK B YCJIOBMSIX HAapacTaHWs IMOJMBHOM HOPMBI, TaK U NpU
MOCTOSTHHOM HOopMe. OmbIT mwiics 22 nHA. Y A00peHus BHOCHIUCH | pa3 mepes npoBeieHueM
onbiTa. IloMMBHBIE HOPMBI PACCUNUTBHIBAINCH UCXOAS U3 CICAYIOIIET0: MUHUMAJIbHAs NOJUBHAS
HOpMA, CYIIECTBEHHO BIIMAIOIAs HAa IIOUYBEHHBbIE Ipolecchl, cocraBiaser 10 MM, a
MaKCHUMaJIbHO€ KOJIMYECTBO, KOTOpPOE MOXKET OBbITh MPUHATO MOYBOM B OAMH MOIUB - 60 MM.



CornacHo 3HadyeHusM koddpounuenta ¢uiabTpanuu (1-2 m/cyr) 3a Bpems OIbITa ObLIO
npoBesieHo 11 MoJuBOB, KOTOpBIE CIENOBAIM Yepe3 KakKIble JIBa JIHA C IOCIIEA0BATEIbHBIM
yBEJIMUEHUEM MOJIMBHOM HOpMbI Ha 10 mm (0,3 m). [TonuB mpoBoamics AUCTHILIMPOBAHHON
Bojo. Ha xumuueckuil aHamu3 npoObl OTOMpanuCh Kaxble ABa AHA. AHaIMU3 MOYB ObLI
IIPOBEJIEH 10 U 110CJIE€ JAHHOT'O OIIbITA.

VBenn4yeHne KOHLEHTPALMM XUMMUYECKHX 3JIEMEHTOB B  JIM3UMETPUUECKUX BOAAX
MIPOUCXOAUT B ClIeIyIOIIeM nopsike (Ta01.62):

Na+ > K+ > Ca++ > Mg++ > NH +;

SO-- > Cl- > NO-.
3aMeTHM, YTO paHee HaMH IPOBEAEH MOAO0OHBIM ONBIT, HO 0€3 MOJEIUPOBAHMS 3aTOIJICHUS.
3aKOHOMEPHOCTh BbIMBIBAHUS KaTUOHOB aHAJIOTMYHA. BbIMbIBaHWE aHMOHOB MOAYNHAIOCH UHOM
3akoHoMepHocTH: Cl- > NO - > SO --. CnegoBaTenbHO, 3aTOIUICHUE OKA3bIBACT ONPE/ICICHHOE
BIUSHUE Ha JUHAMUKY BBIHOCA XMMHUUYECKUX JIEMEHTOB JAPEHAXKHBIM CTOKOM.

Taonunpa 62

BbiHOC XHUMHYECKHX 3JIEMEHTOB APEHAKHBIM CTOKOM, .]'IPISPIMeTpPI‘-leCKI/Iﬁ OIIBIT,
JAC€pHOBO-IJIeeBaTas 1Mo4Ba, Kr/ra

Ilokazaren

" Bapuant WHurpenuenTst

Na™+K* | NH," | Ca™ | Mg™ | Fe™ | Fe™ | CI SO,” | NO; | NOy
Conepxan KonTtpons 109,38 | 0,87 | 57,64 | 14,11 | 5,33 | 1,09 | 29,99 | 140,13 | 6,95 | 0,08

ue
smemento | e120P40K90 | 113,81 | 0,88 65,95 | 18,76 | 2,67 | 1,12 | 86,06 | 132,55 | 8,26 | 0,32

B B cToke |Ne600P60K420| 97,98 1,66 | 171,11 | 37,79 | 3,47 | 1,92 (276,91 | 160,60 | 19,06 | 0,88

Ne120P40K90

(3a Beruerom | +4,43 | +0,01 | +8,31 | +4,65 | -2,66 | +0,03 |+58,07 | -7,58 | 1,31 | 0,24
KOHTPOJIS)

Ne600P60K420

(3a BBIYETOM -11,4 0,7 | 113,47 |+23,68 | -1,86 | 1,83 (246,02 | 20,47 | 12,11 | 0,80
KOHTPOJIST)

[Ipumeuanue: 3HaK "+" - 0O3HAYaeT BHIHOC; 3HAK "-" - 03HAYAET, YTO BEIHOC B KOHTPOJIE OOJIBIIE, YEM B
paccMaTpHuBaeMbIX BapuaHTaXx.

BrrroC

BblHOC XMMHYECKMX  JJEMEHTOB M3  JEPHOBO-IJIEEBATBIX  IIOYB IPEACTABIECH
HeOOJIBbIIMMU BeIMUMHAMHU. B oCHOBHOM ykazaHHOMY BbiHOcy mnoasepratorcsi Ca++ u Cl-.
OcrasnbHble 3JIeMEHTHI 3aKpeIUIsioTes B ouBe. BMecTte ¢ no30i cynepdocdara B mouBsl ObLI0
BHeceHO npubam3utensHo 7 kr Ca, ¢ 90 u 420 Kr KaJIMfHON COJTM COOTBETCTBEHHO 46 u 215 kxr
xyopa, 9 u 42 xr Harpua. CrnenoBaresbHO, OOJBIION BHIHOC KaJIbLUSA M3 MOYBBI - pE3yJbTaT
OOMEHHBIX MPOIIECCOB MEXy KOMIIOHEHTaMU y100peHuil 1 mouBoil. Bech X10p, BHECEHHBIN C
yIOOpEeHUsIMH, TOJBEPraeTcsi MUTPAIlMM U3 METPOBOro cios. IIpu BBICOKOH 103€ a30THBIX
yIOOpEeHU# YBEIMYMBAETCS BBIHOC CylbdaToB. ClemyeT 3aMeTUTh, YTO CyIb(aThl B OOIBIIHX
KOJIMYECTBAX BBIHOCSATCSA U HA KOHTPOJIBHOM Y4acCTKe.
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Puc.41. Cxena 06OpyROBAHHA MNOWNADAN FAR MNPOBENGHAA
MOROABHOTO ONMMTA MO BHHOCY XMMWUGCKMX OAGMeHTOB

JpeHAXHHM CTOKOM

I - crofixu; 2 - crarbHag Ganka; 3 - KOXYX HCMapuTens
TP-25, ynmunersmft Ha 30 cM; 4 - WcnapuTeib I'P-25;

5 - MOHOXMT NMOWBH; © - co6MpaTenbHAR BOPOHK&;

7 - cocyl mus c6opa JAPSHAXHHX BOM; 8 - nogBeMHOe
yerpoficTso; 9 - MHOTOReTHM® TPaBH

B nensx ompeneneHusl 3aBUCUMOCTH BBIHOCA XUMHUYECKHX 3JIEMEHTOB OT HOPMBI
nonuBa (Wi oovema apeHaxknoro croka) s Cat, SO -- u NO - OblTH mpocunTaHbl TUHEHHAS U
CTEMEeHHAsl 3aBUCHUMOCTHU. 3aTEM PACCUUTHIBATIUCH KO PHUIIMEHTHI KOPPEISAINH, OLIEHUBAIOIINE
CBSI3M MEXIy X (HOpMOH mojuBa) U Yy (BBIHOCOM XUMHUECKHX JJIEMEHTOB) JUIS KaXKIOH
3aBUCUMOCTH (Tabm.64). IlpuHATbIE ypaBHEHMsI perpecCMM BBIHOCA XMMHUYECKUX 3JIEMEHTOB B
3aBUCHUMOCTH OT HOPMBI IIOJINBA UMEIOT CIEAYIOINN BU:

SO --:Iny=0,61x + 0,894;

NO-: y=x +2]75;

Cat+: y=x -1,29.

Buecenne ynoOpeHuil oOKkasbIBaeT CYIIECTBEHHOE BIMSHUE Ha HM3MEHEHHE COCTaBa
JIpeHaXHBIX BOA W B TOPQAHBIX mouBax. Tak, mpu Bapuante ¢ no3oi N120P40K90 BeiHOC
aMMOHMMHOTO a3ora yBeiauuuics B 1,4 pa3a, HuTparoB - B 2 pa3a, Kaiud - B 1,6 pasa 1o
CPaBHEHMIO C HEyJoOpeHHbIM BapuaHTtoM. [Ipu yBenuyeHHM 036l YAOOpEHUH BBIHOC
MIUTATENBHBIX AIEMEHTOB COOTBETCTBEHHO BO3pacTaeT: Kaiud B 3,5 paza, aMMOHUWHOTO a30Ta -
B 2,8 pa3a, HUTpaATOB - B 5 pa3 (Tabin. 65). Ilo cpaBHEHHIO C JEPHOBO-TJIEEBATHIMU MTOYBAMU B
TopstHBIX OombInie BIHOCUTCA coenuuenust NH +, Ca++, Mg++, SO --, NO -.

Taonuma 64

3HadyeHne K03 OUIIEHTOB KOPPEIIAIIA
MO Ka)/10¥ n3y4yaeMoi 3aBUCUMOCTHU

3aBHCHMOCTh
dnemenT y=ax+b y=x"+b Iny=ax+b
SO4 0,924 0,909 0,948
NO; 0,783 0,837 0,783

Ca™ 0,837 0,969 0,865




Tadonunga 65

BbiHoC XMMHYECKHMX 3J1eMEHTOB IPEHAKHBIM CTOKOM, JTU3UMeTPUYeCKHii ONbIT,
TopdsaHas MOYBa, KI/Ta

IToxazaTenn Bapuant WurpennenTsl
Na* | K* NH," | Ca™ |[Mg™ | CI SO,” | NOy

Conepxanue Kontpoib 13,9 9,8 | 2,5 |169,0 | 32,5 32,8 | 3243 7,0
SIEMEHTOB B | N 120P40K90 12,6 | 154 | 32 191,0 | 47,7 | 52,4 | 376,1 14,7
obmem cToke  NGOOP6OKA20 119 | 344 | 6,5 |217,6 | 48,5 |139,1 | 3878 36,3

N120P40K90 (3a BerueToM +19

KOHTPOJIS) -1,3 +5,6 |+0,7 |+22,0 [+15,2 6 * | +51,8 +7,7

Bemoc  m0g00P60K420(3a 2106
BBIYETOM KOHTPOJISA) -2,0 | +24,6 | +4,0 |+48,6 |+164 4 +63,5 | 4293

n_n

Ilpumeuanue: 3Hak "+" 03HayaeT BHIHOC, 3HAK
paccMaTpUBaeMbIX BapHaHTaX

03Ha4YacT, YTO BLIHOC B KOHTPOJIC 60m,111e, 4EeM B

VBenuueHrne KOHUEHTpAalUUMU  XMMHMYECKHUX DJIEMEHTOB B JIM3MMETPUUECKUX BOAAX
TOP(SAHBIX IT0OYB IPOUCXOJUT B CIEAYIOLIEM HOPSIIKE:

Ca++ > Mg++ > K+ > NH +;
SO -->CIl- > NO -.

Takum 00pa3oM, B yBEIMUEHHH KOHIIEHTPAIIMM KaTHOHOB B JIM3MMETPUYECKHX BOJaX
TOPQSAHBIX MOYB OTMEYAETCS] MHAs 3aKOHOMEPHOCTh: Ha mepBoM mecrte ctoar Ca + u Mg +.
Opnako B Gonpmnx KommdecTBax B TopdsHbIX mouBax BeiHOCATCS NH +, SO -- u NO -. s
BBISICHEHUs CTENICHH MUTPAIlMM MAaKPOKOMIIOHEHTOB M3 TOP(SHBIX M JI€PHOBO-IJIEEBATHIX [TOYB
IpY BHECEHHWH Pa3HBIX (OPM a30THBIX YJOOPEHWH TNPOBOAMICS ONBIT C MOHOJUTAMH B
YCIOBHUSAX MHTEHCHBHOIO JAPEHHPOBAHUA. B JaHHOM OIBITE HCHOJIb30BAIMCH: MOYEBHHA
(CO(NH ) ), cynbar ammonuss (NH ) SO ), ammuauynas cemurpa (NH NO ). Omnsit
OPOBOJIWICA B TpPEX IOBTOPHOCTAX, €ro MpOAOIDKUTENbHOCTh - 30 nHeil.  YmoOpenus
NI135P60K60 BHOcumuch B Hauyayie ombITa. Jlo3a a30THBIX YIOOpPEHHMH pacCUMTHIBAJIacCh,
cormacHo A.A.Huuunoposuu (1963), Ha miuaHupyemblii 0 (OTOCUHTETHMUYECKON aKTHUBHOCTH
ypoxkail. Ha xoHTpone Obutn BHeceHbl (ochopHo-KanuitHbie ynoopenuss P60K60. Beero B
TEUYEHHUE OMbITa OBLIO TpoBeeHO 11 MONMBOB paBHOMEPHO yBeIMUMBaroehcs Hopmoi (ot 10
10 60 mm). OTOOp JM3UMETPUUECKUX BOJ JJIS MOJHOTO XUMMYECKOI'O aHajiu3a IPOBOAMIICA
nocjie KaxJIoro mojuBa. B mouBax Taxke ObLI OMpENENIeH COCTaB BOAHOM BBITSKKU /10 U
10CJI€ IPOBEACHUS JaHHOTO OIIBITA.

HaunbGonpmmii BBIHOC HUTPATHOTO a30Ta B TOP(MSIHBIX MOYBAX MPOUCXOAUT NPU BHECEHUU
amMmMuadHo# cenutpsl (40kr/ra), 3aTeM - MoueBuHBI (31,4 Kr/ra) u cepHokuciIoro aMMoHus (24,4
kr/ra). OT BHECEHHOTO C YyIOOpPEHHSIMU a30Ta 3TO COCTaBiigeT cooTBeTcTBeHHO 10,5, 8,1 u
5,1%. CopaepxaHue HMTPATHOIO a30Ta B JPEHAXHBIX BOJAX IOBBIIAETCS C YBEJINYEHHEM
MOJIMBHOM HOpMBL. Hanuyrie HUTpaTHOro a30Ta B IpeHa’)KHOM CTOKE ITPU BHECEHUH MOUYEBUHBI U
cyib(ara aMMOHHs, HE HUMEIOIIUX B CBOEM COCTaBe HHUTPAT-HOHA, MOXXHO OOBSCHHUTH
MUKpPOOHOJIOTUYECKUM TPeoOpa3oBaHUEM a30Ta, BXOJSLIETO B COCTaB JAHHBIX YAOOpPEHUH.
OTO TOIATBEPKIAAECTCS TaKkKe HaJIMYMEM IPOMEXYTOUYHOTO IPOIYKTa mporecca
HUTpU(UKAMK (HUTPATOB) B APEHAXHBIX BOJIAX BCEX BAPUAHTOB KPOME KOHTPOJILHOTO 0Oe3
ynoOpenuii. HanGonbimnii BBIHOC aMMOHMIHOTO a30Ta, Kak M HUTPATHOTO, OTMEYAeTcs IMpH
BHECEHUU aMMHAYHOU CEJTUTPHI.

Baecenne ynoOpeHMiII OKa3bIBAaeT OIpENEIEHHOE BIUSHHE Ha OOMEHHBIE INPOLECCH B
TOp(sIHBIX MOYBAxX B EJIOM, B pe3yJsibTaTe yero BeIHOC MarHus npu BHeceHuu (NH ) SO, NH
NO u CO(NH ) cocrapnsier coorBercTBeHHO 24,2, 2 1 10,2 kr/ra. [TogoOHast 3aKOHOMEPHOCTH
XapaKTepu3yeT U BbIHOC KanblMs. M eciau mpu BHeceHUU (OCPOPHBIX YHO0OpeHHM (IBOMHOMN
cynepdocdar) B BelllIeHa3BaHHOI /103€ B TOYBHI ocTynaer 10 Kr Kanblus, TO BBIHOCUTCS IPU
Bapuante ¢ (NH ) SO - 69; NH NO - 27 kr/ra. Ilpu Bapuante ¢ CO(NH ) - BpiHOCa KanmbIus
HE MPOUCXO/IHNT.



Bnusiaue ynoOpenuii Ha 0OOMEHHBIE MPOIECCHl B TOYBAX HOCHUT CIIOKHBIN XapakTep.
Ecnn B KOHTpONbHOM BapuaHTe 0€3  yAOOpeHMM HUTpaTHBI a30T B BOAHOM BBITSXKKE
OTCYTCTBYET, TO B BapHAHTE C BHECEHHEM CyJib(haTa aMMOHUS €T0 COJCPKAHUE B JIPCHAKHOM
croke 0,44, mocne BHeceHHs aMMmuadHOW cenuTpsl - 0,33 mr/i B cinoe 0-20 cm. Kpome Toro, B
BOJIHOM BBITSDKKE I1OCJIE IPOBEEHUS JAHHOIO OIBITA CYIIECTBEHHO BO3pAcTacT KOHILIEHTpALUs
MarHusi ¥ Kajiplus. B aHMOHHOM coCTaBe BOAHOHM BBITSDKKM M3 TOP(SHBIX MOYB MOSBISIETCS
HUTPAT-UOH. B OCHOBHOM BCE IPEJCTABICHHBIE B3aUMOCBS3M COJAEP)KAHUSA OTIEJIBHBIX
KOMIIOHEHTOB B JPEHAXKHBIX BOJAaX M 00bEMa CTOKA OIMUCBIBAIOTCS  MapaboIM4ecKUMHU
3aBUCUMOCTAMU. OTCYTCTBHE NPSAMOJIMHENHON CBSA3HM MOKA3bIBAE€T, YTO B JAHHOM 3aBHUCHMOCTHU
CYIIECTBEHHYIO POJIb MIPAIOT U ApYrue GU3NKO-XUMHUECKUE U OMOJIOrnYecKre GakTopbl.

JluHamuka cocTaBa KOMIIOHEHTOB JPEHA)KHOI'O CTOKAa B JIEPHOBO-TJIEEBATBHIX ITOYBAX
MMEET CBOM OCOOCHHOCTH. 3HAUMTENbHO Oonbine (B mpenemax S54-120 kr/ra) BBIHOCHUTCS
HUTPATHOTO a30Ta, 0COOCHHO MPU BHECEHUH aMMHAYyHOU CeNUTphl. BmMecTe ¢ TeM, B ApeHaKHBIX
BOJAX  JECPHOBO-IVIEEBATHIX  IOYB IPAKTUYECKU OTCYTCTBYET aMMOHUMHBIA a3or. C
YBEJIMYEHUEM HOPMBl [OJMBA HaOJIONAETCsl M YBEIMUEHUE BBIHOCA MAarHusi BO BCEX
BapuanTtax (ot 12 mo 42 xr/ra), HO B HAaMOOJBIICH Mepe - IPU BHECEHUHW aMMHAYHON CEJTUTPBHI.
BreiHOoC cynb(haToB XapaKTepeH TOJIBKO MPH BHECEHUU Cylb(aTa aMMOHHUS.

Crnenyer OTMETHTb, 4YTO B JEPHOBO-IJIEEBATHIX IOYBAX MPOUCXOAUT (POHTAIBHAS
MUTpalus 3JEMEHTOB yI00peHUil U IPOAYKTOB UX OOMEHa C IOYBOH, TaK Kak MOIVIOIIEHHE UX
IIOYBOM OYEHb HE3HAUYUTEIBHO. DTO MOATBEPKAACTCA COCTABOM BOJIHBIX BBITSKEK M3 I10YB [0 U
1ocjie IPOBEJCHUS ONMHUCAHHOIO omnbITa. KOHILIEHTpaluuss UHTPUIUEHTOB B BOJHOM BBITSDKKE
JIEPHOBO-TJIEEBATHIX IIOYB IIOCJIE IpOBeneHus omnbiTa yBennuusaercs B 1,1-10,0 pa3. BerHoc
JAHHBIX WHTPUAMEHTOB MMEET HeOJIaromnpHsTHBIC IMOCIEACTBUS: MPOUCXOANUT 3arps3HEHNE BOJI
30HBl a’paluM, HEIPPEKTUBHO HCHOJIB3YIOTCS MUHEpalbHble  YIOOpeHUs, BCIEACTBUE
HapymeHuss 0OOMEHHBIX MPOIECCOB CHUIKAETCS MII0JOPOINE METHOPUPYEMBIX ITOYB.

Beixon w3 co3faBiIerocsl MOJOKEHUS IMBITAIOTCS HAWTH  MHOTHME HCCIIENOBATElH.
[Ipexxne Bcero mpennaraeTcss BHOCUTh Cl1a00OpacTBOPUMBIE a30THBIE YOOPEHHsI, a30T KOTOPBIX
MOCTETNIEHHO MNEePeXOAUT B PACTBOPUMYIO (OpPMY, HAIpUMeEp, pa3iIUyHble MOJUKOHJIEHCATHBIE
MOYEBUHBI (ypeapopMbl OKCaMHUI U JIp.), YIOOpEHUs C pa3HbIMHM IUIEHOYHBIMH HOKPBITHUSMHU
[[oponeukas, 1983 u ap.]. Ha Ham B3rusan, Gonee mpuemseM ApPYroid MeTOJ - ONTHUMHU3ALUSL
conmeBoro Oananca. Tak, B3SB 3a OCHOBY IpOIIECCHl A30THPEBPAIICHUS, B MOYBAX CIEAYET
ONTUMHU3UPOBATH A30THBIN PEXXHUM B CTOPOHY NMPEUMYILECTBEHHOTO 00pa30BaHMs aMMOHUHHOTO
a30Ta, KOTOpBIM MOXET (PUKCUPOBAThCA B IOYBEHHOM IOIVIOIIAIOIIEM KOMIUIEKCE U B
3HAUUTENBHO  MEHBIIEH CTENEHHM IOJBEPraTbCsi BBIHOCY IO CPAaBHEHHUIO C HUTPATHBIM.
OnTumanbHOE peryaupoBaHUe BOJHO-BO3IYIIHOTO peXUMa B IOYBaX MO3BOJIUT COATAHCUPOBATh
KHCJIOTHO-ILIEJIOYHOE PABHOBECHE.

Murpanusi xumudyeckux 3jeMeHTOB B cucremMe ATMOCOEPHBIE OCAJKU-
[MOA3EMHBIE BO/Ibl Ha o0Owekre ocymenus. B Teuenue 1977-1983 rr. mpoBoaminchk
HaAOJII0/IEHUS 32 XUMHUYECKUM COCTaBOM aTMOC(EPHBIX OCAJKOB, JPEHAKHBIX M MOJ3EMHBIX
BOJI HAa OOBEKTaX OCYIICHHs JPEHaXEM M 3aKpBITHIMU KaHanamu (roiima p.Kum, 3sipsHCKMIA
paifon). OOBEM [pEeHa)KHOTO CTOKa 3aMepsuics exeqHeBHO. Boma JIsi XMMHUYECKOro aHaiu3a
JMBOXIbl B MecCSAl]  OTOMpanach U3 KOJUIEKTOPOB. AHANU3 MPOBOAMICS IO METOAMKE
A.A.Pe3znukoBa (1970). AHanu3 ypoBHSI MOA3EMHBIX BOJ M UX THIPOXHMMHUYECKOTO COCTaBa
OpUBOAUTCS MO TuapopexuMHbIM ckBaxuHam IO "TomckHedrerasreonorus” 3a 1973-1982
IT., 3aJIO’)KEHHBIX Ha uccienyemoi teppuropuu. JIse u3 Hux (1 T u 16 T) HaxonATcs Ha
nepBoii Teppace p.Kuu (coorBercTBenHo riyounsl 80 u 17 M), Bo3pacT BOAOHOCHOTO TOPHU30HTA
- Q III, eme nBe (5 T u 18 T) — B nmoiime p.Kun (cooTBeTCTBEHHO ITyOMHBI CKBakUH 37 1 13 M),
BO3pacT BOJOHOCHOIO ropu3oHTa - Q IY.

PesynpTaThl HaOMIOACHUI 32 COCTaBOM aTMOC(EpPHBIX OCaakoB mo 3amanHod Cubupu
MpHUBEICHB B HEMHOTOYHUCICHHBIX padorax [Kazanmes, 1978, 1979a, 19796; Ilanun, 1977],
MOAPOOHBIN aHaTU3 KOTOPhIX MaH B MoHorpaduu M.H.Yrinanosa (1981). ABTOpBI OTMEYAIOT,
YTO XUMHUYECKUI cOCTaB aTMOC(EepHBIX OcagkoB B 3amagHoid CHOMPH 3aBHCUT OT CTEHECHU



KOHTMHEHTAJIBHOCTU KiauMarta. VX MuHepanus3anus B CpelHEN M F0KHOM Taiire cocrasisieT 10-
15 mr/n, B moxgraiire - 20-37 mr/a.  EsxeromHoe mocTyIuieHHE cosield Ha 1 KBaapaTHBIM KM
COOTBETCTBEHHO IO moa3oHaM 5-8 u 9-18 1. MuHepanuzanus ¥ XHUMUYECKUI COCTaB
aTMOC(epHBIX OCaJKOB OYEHb M3MEHYMBBI M 3aBHCAT OT BpPEMEHH Troja,  OJIM30CTU
AQHTPOIIOTEHHBIX WMCTOYHMKOB 3arps3HEHUS M HampaBieHHs BeTpoB. Hambonee BakHbI mpu
MOI0OHBIX UCCIIEOBAHUSX CHCTEMaTH4ecKre HaOmroJeHuss Ha MeTeoctaHuusx. [[ns anammza
NpUBJICUYEM HMMEIOUINECs Pe3yIbTaThl UCCIEAOBAHUI COCTaBa TBEP/BIX aTMOC(EPHBIX OCAIKOB
H.A.EpmamoBoii (1979), a Ttaxke coOOCTBEHHBbIC HAOJNIOACHUS Ha MEIHOPHUPYEMOM YYacTKe
noiimbl p.Kun [EpmamoBa, Maumesa, 1984]. ATmocdepHbie ocanku, Kak U3BECTHO, ICNATCS Ha
TBepAbIe U XKuAKME. VX 3HAUMMOCTh C TOYKH 3pEHUSI MOCTYIUICHUsI BELIECTB B IOYBHI U Jajee
B TPYHTOBBIE BOJIbl OINPEAEIAETCS COACPKAHUEM KOMIIOHEHTOB M KOJIMYECTBOM OCAIKOB.
TBepubpie aTMoc(epHbIe OCaJKH, BBHINAAAIONINE B MpeAesiax pacCMaTpUBAEMOr0 PErMoHa, I10
kinaccupukanun  O.A.AJEKHMHA OTHOCATCS K TUAPOKApOOHATHOMY WIH XJIOPUJIHO-
KapOOHATHOMY KJIacCy, HAaTPUEBOW M HATPHEBO-KAIbLIMEBOM rpymmnam, [ Tumy, co cpenHei
MuHepanu3anued ot 15 1o 72 mr/a. Bo BceX CHEroBBIX BOAax HaMH OOHAPY)KEH aMMOHUU, U3
COCIMHEHUN Kele3a MpeodaagaroT 3aKUCHbIE (OPMBI, M3 IIEIOYHO-3€MENbHBIX OCHOBAHUU -
HaTpUl, 3aTeM Kajapluil. B aHMOHHOM cocTaBe MOBCEMECTHO OTMEYaIOTCs I'MIPOKapOOHATHI U
xjopusl (Tadir. 63).

Tatnuua 63
Xumuueckuil cocTaB TBEpOHX ATMOCHEDHHX OCALKOB,

06p- YynnMcKOe MemLypeube

-k e = = o = mm mm mm o e mm omm Em Em o T

KomnoneHnT Ege,m—xge Koaggm- | Homno- | Cpennee | Hoaddm~
Coer e [ | e [we
Mr/n Eﬁ%‘fa MED/ 1 %
Minepamusamma 18,05 35 Min 13,03 41
He s 9,27 84 Pl 8,05 137
e 4,09 91 O 24,00 35
Sly 2,27 85 ZI’L 46,43 438
N0y 0,43 669  Jfo 2,85 143
Caﬁ‘: 1,56 60 NI 0,21 110
g 0,52 o1  Ji 3,08 450
Na*+R™ 308 53 B 3,7 185
NHu J: 0,64 52 S2. 4,14 I4
Fe™r 0,04 67 Lo 0,21 95
Fe*” 0,13 w7 (L 0,16 87
OrennemoeT 1,87 st AT 0,023 129
pH 6,31 9 Co 0,08 84
LT 0,46 80
Se 0 -
e 0,02 95

da. 0,13 52



Boapl TBepabIX aTMOC(EpHBIX OCAIKOB XapaKTEPHU3YIOTCS BBICOKOW IepMaHTaHATHOM
OKHUCJISIEMOCTBIO, yIJie- U OOIIEKHCIOTHON arpecCMBHOCTBIO, Oiarojaps 4eMy HpelCTaBiIsSIOT
co00i1 10BOJIBHO PEAKIMOHHO CIIOCOOHYIO Cpely, KOTOpas IPU KOHTAKTE C IOYBOM BBI3bIBACT
OOMEHHBbIE peaKUWH C IOYBEHHBIM IOIVIOMIAIOIIUM KOMILJIEKCOM M OIpEeNeisieT MPOIecChl
npeoOpa3oBaHrs MHUHEPATbHONW dYacTH mmouB. ClemayeT OTMETHTh BBICOKYIO BapHaOeIbHOCTh
MPAKTUYECKH BCEX HWHTPEAMEHTOB COCTaBa TBEPABIX AaTMOC(HEpHBIX OCAZAKOB, OCOOEHHO
annonoB NOs'. Tak, comepkanue HUTparoB usmensercs ot 0,0125 xo 0,5000 mr/n. B TBepabix
aTMoc(epHBIX Ocallkax B OOJBIIOM Pa3HOOOpazuu coaepikarcs MUKpodaeMeHThl. [louTu BO
BCEX aHANM3UpyeMbIX mpobax oOHapyxkeH TuTaH (3-11 mkr/m). Yacto BcTpeuarorcs: (rop,
Maprasetl, rajuiiii (cM.1a6:1.63).

B ycnoBusax Tomckoii o6nactu Ha TBepabie atMocdepHbie ocaaku npuxogutcs 20-30%
ro1oBoi cymmbI uid Ha O0b-UynbiMckoe Mexaypeube nmpuxoautcs ot 70 mo 135 mm. Otcrona
C TBEpPABIMH OCaJKaMHd B IIOYBY IIOCTYMAE€T HE3HAYUTEIHHOE KOJIUYECTBO XUMHUUYECKUX
coenuHeHui. OCHOBHAsI 4YaCTh KOMIIOHEHTOB MOCTYMAET C KUAKUMH aTMOC(EpHBIMU OCaKaMH,
KoTopsie cocTaBisitoT 70-80% ro0BOI CyMMEI (TadII. 66).

B katnoHHOM cocTaBe KHJIKHX aTMOC(EpPHBIX O0CaAKOB MPeodIadatoT UOHBI KAbLUI U
MarHusi, B aHHOHHOM - TUAPOKApOOHATHI, 3aTEM XJIOPHUIBI U CYJIb(aThl, 3HAYUTEITHHO MMOBBIIICHA
MUHEpaTu3alys 3a CYeT MOBBIIICHHS BCEX HHIpelueHTOB U ocobeHHo aHnoHoB HCO;3 u
karroroB Ca’".
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JeT
U  BOJOPACTBOPHUMBIX COCAWMHCHUU B HOAHHBIX

v

PaccMoTpuM cocTtaB MOpOBBIX pacTBOPOB TOpGsAHBIX MouB. B TeueHme nByx

MMpOBOAUIINCH HaGHIO,HCHI/I}I 3a JHUHaAMHUKO

pacTBopax, KOTOpbI€ BBLACISINCH Ha IeHTpudyre ¢ yckopeHuem 3,9q B TeueHue 5 MHUH U

COCTaBy IIOPOBBIX

I[Io xumMuuyeckoMy

pPacTBOPOB BBIHOC 3JIEMEHTOB PACCUUTHIBAJIICS CIEIYIOIMIMM OOpa30M: IOJHAsl BJIArOEMKOCTh

MCTOAOM TIOJYMHUKpPOAHAJIN3A.

AHAJIU3UPOBAJIMCH

OBITH
BJIATH

v

Ha T'paBUTALIMOHHBIM CTOK MOKCET

METPOBOTO CJIosI TOP(QSHBIX TMOYB paBHa 820 MM,

m3pacxonoaHo g0 0,3 IIB wnm 246 MM. B naHHOM KOJIMYECTBE TIpaBUTAIMOHHOMN



COIIACHO COCTaBYy IOPOBBIX pacTBOpoB coxaepxkurca 17-189 kr HuTpatHoro asora, 10-103 kr
aMMOHUIHOTO a30Ta, 12-934 xr kanbius, 10-418 kr marams, 42-322 xr 6ukapOonaTtos, 19-37
Kr Kanust, 1476-23616 xr/ra cynspaToB B MeTpoBoM cioe. C ydeToM BBIHOCA BIIEMEHTOB
JIpEHA)XHBIM CTOKOM B BOJIOTIPUEMHHK M, HE NMPUHHMAas BO BHUMAaHHE BBIHOC DJJIEMEHTOB C
ypoxaeM, 6ananc xumudeckux 3yeMeHToB B cucteMe ATMOC®EPHBIE OCA JIKU-ITOYBbI-
I'PYHTOBBIE BOJ/Ibl mpeacraBum  cineayronmMm — obpasom (tadm. 67). CriemoBaTenbHO,
OCHOBHOM BBIHOC XMMHUYECKHUX 3JIEMEHTOB TMPUXOIUTCS HA MOJA3EMHBIC BOJIBI.

TaGnuua 7

OnemMeHTH GansHca XUMHUECKUX SIEMEHTOB B cUCTEME

OCAJIKM - TIOUBH - IOASEMHHE BOOH Ha OGHEKTE OCYUEHHA
CraTbu GanaHea | Ca' ’ JU?WH o ‘ N Hyt HC.{J’;} SO, l NOs~

Tlpuxon, kr/ra

¢ ocamKamu 0,3-112,7 0,1-27,9 He omp. 0,14,4 36,6-439 0-I2
MopoBHe pacTBOpH 12-934 10418 19-37 10-103 42-322 1476-23616 I7-189
cymmMa I12-1046 10-445 19-37 10-107 72-761 1480-23724 I7-201

Pacxon, xr/ra
BHHOC MPEHAKHLM
CTOKOM 10-35 2-6 2-4 0 1847 25-30 1,0

PaBHOCTh MERIy NPUXOIOM M PACcXOAOM

BOBMOKHOE MOCTYI-
neHVe B TMOdseM- :
HHE BOJA 2-1011 8-429 I7-33 10-10% 54-704 [455-23694 18-200

Ocymenue Bo3BasIo cHWKeHue YI'B Ha moiime Ha 50-60 cm, Ha Teppace - 1o 170 cm.
Usmenunncs ux ruppoxummueckuii coctas. Conepxkanne Ca™ B Bogax mepBoil HaamoWMEHHOM
teppacel  coctaBiusieT 40-80 mr/m, moiiMel - 40-90 mr/n. Eciau cpaBHUTH TaHHBIE MTOKA3aTeNH C
conepxanneM Ca'™ B NOA3EMHBIX BOJAaX MEpBOM HAANOMMEHHOM Teppachl 3a HpeeIaMu
MEJIMOPUPOBAHHOIO yYacTKa, TO MOKHO KOHCTATMPOBAaTh yBeluueHue copepxkanus Ca' Ha
20mr/n wepes 10 nmer mocne Hawanma ocymeHus. Cpexnee coxep:kanne NH," B oTioxkeHusx
MOA3EMHBIX BOJI MMOKWMBI U HAJIMTOMMEHHOM TEpPpachl COCTABISIET COOTBETCTBEHHO 2,0-2,5 u 0,6-
1,1 mr/m ¢ MakcuMaldbHBIM cojep)kaHueMm cooTrBeTcTBeHHO 21,4 u 13,6 wmr/n. [lanHoe
conepxanne NH," orMedaeTcss B BOJax W 3a MpeeNiaMH MEIMOPATUBHOTO yuacTka. CpenHee
comepxanne HCO; B OTIOKEHUSX TeX © JApyrux Boj  coctaBmsger 150-200  wmr/m.
Conepxxanne SO4 B BOJax NepBOM HAANONMEHHOW Teppachkl U3MeHseTcst oT 6 1o 23 Mmr/a ¢
npeobnaganueM 6-9 Mr/im, a B MOA3EMHBIX BOJAX 3a IMpeaesaMd MeTHOPUPYEMOIo y4yacTKa
cocrasisieT 3-6 mr/n. Konnenrpauus NO3™ B Bogax u3MeHseTcs B npenenax 1-2 mr/i.

Takum 00pa3oMm, Ha OCHOBAHHHU IOJIYUEHHBIX PE3yJbTAaTOB OTMEUYAETCS ONpEeNIEHHOE
BIMSHHUE OCYIIEHHS Ha XUMHUYECKHH COCTaB MOJA3EMHBIX BOJ, KOTOpPOE OCOOEHHO YETKO
nposiBiisiercst  4epe3 10-metHmit mepuon. Ilpexae Bcero, JaHHOE U3MEHEHHE HAMEYaeTcs B
muramuke Ca™ u SO”. Cneayer MOAYEPKHYTh, YTO IIOJy4EHHBIE JaHHBIE — PE3yabTar 12-
JIETHETO OCYIICHHUS, U3 KOTOPOrO Ha MHTEHCHBHOE OCYIIEHHE MOCPEACTBOM JIPEHAKHOM ceTu
npuxofsaTes nocienaue 7 ner. llpudyeM oOBEKT OCYIIEHHUS MCIIONB3YeTCs MOJ  KyJIbTYpPHBIN
CEHOKOC. Takum  o0pa3oMm, HHTEHCUBHOCTH JIPEHUPOBAHUS U  HaIpaBlieHUE
CEJIbCKOXO35MCTBEHHOTO MCIOJB30BaHUsl HE CO3JAOT YCJIOBUS IJI AAJIBHEHIIEr0 YBEIMYEHUs
BBIHOCA XMMHYECKHX 3JIEMEHTOB U3 TIOYBEHHOI'O IPO(UIIS.

[Ipoenennsiii Gamanc B cucreMe ATMOCOEPHBIE  OCAJKU-TIOYBA-
ITOJA3EMHBIE BO/IbI moka3biBaeT, 4TO OCHOBHOM BBIHOC XMMHUUYECKHX 3JIEMEHTOB HAIPaBJICH
B IOJ3€MHBIE BOJBI, M, CJIEIOBATEIbHO, CO37aHWE OOOPOTHBIX CHCTEM BOJOCHAOKEHHS MpPHU
JIBYCTOPOHHEM PEryJIMpOBaHUU BOJHOTO PEKMMA IOYB IO3BOJUT BO3BPATUTH B MOYBY OT 1 10



25% BBIHECEHHBIX XUMUYECKHX 3JIeMEHTOB. OTCIO/Ia TAKXKE CIEMYET, YTO BO3MOXKHBIM CIIOCOOOM
YMEHBIICHUSI YKa3aHHOI'O BBIHOCA MOXET ObITh ONTHMHU3ALMS [TOUYBEHHBIX PEXUMOB C LEIJIBIO
COXpaHEeHHs OaylaHca BEIIECTB, OJIM3KOTO K TEHETUYECKH 00YCIIOBICHHOMY.

B mnacrosimee Bpems B moikimax 3amagHoit CUOMpPHU TPOSKTHPYIOTCS U CTPOSTCSA
N0J00HBIE TTONBJEPHl C JBYCTOPOHHUM DPETYIHUPOBAHUEM BOJHOTO PEKUMA, MPHUYEM B IPOCKTE
npeaycMaTrpuBaercs 2 crnoco0a yBIaXHEHUS: LUI030BaHUE U opowieHHe. OJUH ra JaHHBIX
3eMenb o0xomutcs B 6 Thic. pyoOneil. Co CTpOUTeNnbCTBOM OOOPOTHBIX CHCTEM CTOMMOCTD
MeJIopanuu, 6e3yciiOBHO, €11e YBEIUYUTCS.

W, HaKoHeI, MpenCTaBlIsieT MHTEPEC PacCMOTPETh BIMSHHUE cOpoca APEHAKHOTO CTOKA
B BOJONPHUEMHHMK C LEIbI0 IPOTHO3a T'MAPOXMMHYECKOIO COCTOSIHMS peku. B Hamem
KOHKPETHOM ClIy4ae JaHHBIM BOAONpHUEMHHUKOM sBisgercs p.Kus. HecnenoBanus Benuch 110
CIEAYIOUIEH CXeMe:

1) onpenenenre rUAPOXUMUIECKOTO cocTaBa Boa p.Kuu;

2) BbIABIEHME  IUIOIAAEH  MONMEHHBIX 3€Mellb M COCTaBa IIOYB, IPHUTOJHBIX IS
CEIIbCKOXO3SHCTBEHHOTO HCIOJB30BAaHUS ~ HA  OCHOBE KapThl MEJIMOpPATHBHOTO (OHAA,
[OYBEHHO-MEIMOPATUBHON U Tonorpaduueckoi KapT;

3) npuBsi3Ka B IJIJaHE COPOCHBIX CTBOPOB BBISIBJIEHHBIX IUIOIIA/IEH;

4) BbIOOD criocoba ocyIeHus;

5) ompeneneHue IOKazaTeled CTOKa C OCyHIaeMbIX 3€MEIb JUIsl [EepHoJa BECEHHEro

II0JIOBO/IbSI, KOT/Ia OTMEYaeTcsl HauOOJIbIIMHA BBIHOC XUMHUYECKUX 3JIEMEHTOB.
Kpome Toro, ObLIM ompeneneHbl THIPOJIOTMUYECKHE XAPAKTEPUCTUKH PEKH: MaKCUMallbHbIE
YPOBHM PEKHM 3aJaHHOW OOECIIEYEeHHOCTH, pAacUeTHbIE 3aBUCUMOCTH pacxoja,  CpeaHei
CKOpPOCTH, TIYOWHBI M IIMPUHBI pekd, Koddduuument Ille3n moToka OT ypoBHS BOIBI B pEKe,
pacueTHble THaporpadsl MOJOBO/AbS 33aJaHHOM 00ECHEeYeHHOCTH, YPOBHU BOJbI B pPEKe, AJs
KOTOPBIX TPOHM3BOJATCS pacueThl pa3zdasiieHus. Pacder paz0amieHusi cOPOCHBIX (IPEHAKHBIX)
Box jgenancs 1o Mmeroaukam A.H.®ponosa-Pomsuinepa, M.H.SkosneBa u ap. (1976) u
B.O.Muxaiinosa (1978). Pacyerst BoimonmHensl Ha OBM M-220 u BDCM-4. [IpuBenem
OCHOBHBIE PE3yJbTaThl, IMOJIy4YEHHbIE B Ipolecce uccienoBanus. M3 Bcero (oHaa MPUTOTHBIX
K OCBOGHHMIO B mpenenax Tomckoil oOnactu moiMeHHBIX 3emenb p.Kuum 3132 ra tpeOyror
opomeHus, 2298 ra - ocyleHHs OTKpBITOM ceThlo, 9199 ra - ocymeHus IBYCTOPOHHUM
perynupoBaHueM. CTpPOUTENBCTBO COOTBETCTBYIOIIUX MEIHOPATHUBHBIX CHCTEM OIpENEiseT
oOpa3zoBanue 20 cTBOpOB cOpoca BOJ C MEIMOPHUPYEMBbIX ydacTKoB. Kak mokasbiBaeT aHaiu3
pacueroB, cOpoc JApeHaxHbIX BoA B p.Kuio CHMKaeT KOHIEHTPALUI0O B pEKe aHUOHOB
OuKapOOHATOB, KaTUOHOB aMMOHHUS M OOHIero keje3a, MaKCUMaJbHOE YMEHbIICHHE
coJepkKaHus KOTOPBIX MpoucxoauT Ha 1-5% no HCO -, na 3,2% no NHy4*, na 8,4% mo o6memy
xene3y. CopeprkaHue k€ KaTUOHOB KaJIbL[Usl, MarHusg W AaHHMOHOB CYJb(paTOB U HUTPATOB B
peKe yBenuuuBaeTcs. MakcuManbHOe yBenaumueHue cojaepxkanus Ca'™ cocrtasut 21,8%, Mg*™
- 22,3%, SO4 - 70,8%, NO3 - 6,2%. OnHako OTMEUEHHOE YBEIMYEHHUE COACPKAHUSA KATUOHOB
KaJblUsi W MarHusi, aHHOHOB CyJb()aTOB M HUTPATOB OTMEYAETCAd B Ipelenax MEHbIIUX HUX
ITAK no canutapHbiM HOopMaM. [IpoBeneHHBIN pacdyeT MOKa3bIBaeT, YTO MPH CYLIECTBYIOIEM
YpOBHE arpoTeXHUKU M XUMHU3aluu pasMmenieHue B mnoiiMe p.Kum 20 00bekTOB ocymieHwus,
aHanornyueIx oobexry "BEPXHUM JIVI", He HAapyIIUT THAPOXHMHYECKOTO PEKHMA PEKH.



I' 1asa4. CTPYKTYPHASI MOJEJIb IIOYBEHHO-
3KOJIOTMYECKOI'O0 OBOCHOBAHMSA KOMILIEKCHBIX
MEJIMOPAIINI

PesynbTarel ucciieoBaHMIl pPEXUMOB MEIHOPUPYEMBIX I0YB IOKA3bIBAKOT,  4TO
MelMopanys  He JOJDKHA OrPAaHWYMBATBCS M HCUEPNBIBATbCA TOJIBKO IOJadel BOABI Ha
OpOILICHHE WM OTBOJAOM e¢ Mpu ocymeHud. OHa 00s3aTeNbHO J0JDKHA OBITh KOMIUIEKCHOM,
TO €CTh COYETaTbCs C APYTUMHM BUAAMU MEIMOPATUBHBIX M KYJIbTYPTEXHHUYECKUX PpaboOT.
HenocpencrBeHHBIM OOBEKTOM METHOpALMU SIBISIETCS MOuYBa. HBIHE CTallo OYEBHIHO, UTO
IIOYBEHHBIE PECYPChl OIPaHUYEHbl U HE MOT'YT yBEJIMUMBAThCA. [10YBEHHBIN MOKPOB BHIIOIHSET
O0MO3KOIOrHMUecKre (KOHLIEHTpAlUsl JUBOTO BEIIECTBA), OMOIHEPreTHUECKHUE (HaKalJIMBaHUE
SHEpruu B rymyce, Topde), OuoreoxuMmyeckue (MUrpanus XMMHYECKUX 3JEMEHTOB U HX
COCMHEHUI) M Apyrue PyHKIUH U, CIEeI0BATEIbHO, TPEOyeT 0c000 OEPEKHOTO OTHOIICHHS.

B noruueckoM equHCTBE ¢ AAHHBIM MTOHMMAHUEM I10YBBI HAXOIUTCS MPEJIOKEHHBIH HOIXO0J
K [POEKTHPOBAHUIO M IOCIEAYIOIEMY MPAKTUYECKOMY OCYIIECTBIECHUIO KOMIUIEKCHBIX
MeJIMOpalMi ¢ MO3ULUI ONTUMHU3ALUU PEXKUMOB OYB.

CoBpemMeHHasi Menuopanusi,  YYWUThIBAlOIIas TOJBKO  MOTPEOHOCTHM pPACTEHUH U
OCHOBBIBAIONIAACA Ha M3MEHEHUM TOJBKO BOJHOrO OajlaHCa I0YB, BEIET K HAPYIICHUIO
CIIOKHBILETOCS KPYroBOpOTa BEIIECTB B nepocdepe u ganee B Ouocgepe B LEIOM.

B pesynbTare nccienoBaHuil BeIABIEHA CTENEHb BO3JEHCTBUS OCYILIEHUS/OPOIICHHS HA
pexuMbl 1MouB oM. Tak, B yCIOBUSIX HHTEHCUBHOI'O OCYIIEHHUS B IIOYBAaX H3MEHSAETCS
HalpaBI€HHOCTh OMOXMMHYECKHUX PEXHMMOB, HAPYIIAETCS 3KOJOIMUECKOE PaBHOBECHE, YTO
IPUBOJIUT K YBEJIUYECHUIO OMOJIOTMYECKOM AKTUBHOCTU M KaK CJIEACTBHE - K  YBEJIMUYEHUIO
KOJINYECTBA MOABWKHBIX XUMUYECKUX COEIMHEHUN M UX MUTpALMU B TPYHTOBBIE U MOJI3EMHBIE
BOJIbI, BBI3BIBAIOILEH H3MEHEHHE UX THIPOXMMHUYECKOTo cocTaBa. B To jxe BpeMsi onTUMH3aIUs]
OMOJIOTHYECKOT0 COCTOSIHMS TMOYB MOWM 3aK/IIoYaeTcs B MOJACP)KaHUU T'PAHUYHBIX YCIOBUH
FEeHETUYECKHU OOYCIOBJICHHBIX MOYBEHHBIX PEXHUMOB. Tak, BIaXHOCTh MOYB HU3KOH IMONMBI
reHeTHYecKkn onTtumanbHa B npenenax 0,8-0,9 11B, okucnurenbHO-BOCCTAHOBUTENBHBIN PEKUM
— B npenenax 300-400 MB u 500-600 mB, cocTtossHHME a30THOTO PEXHUMa OIPEICISIETCS
HOJBMKHBIMU (hOpMaMH aMMOHUITHOTO a30Ta.

KonTponupyromum mnokaszaTeneMm MEJIHOPaTUBHOIO BO3JICHCTBUS  SIBJIIETCS
Ouonornyeckuii (axTop, XapaKTEpU3YIOLIMICS y3KUM JHarna30HOM peaklMy Ha BHEIIHHE
ycinoBusi. Takum 00pa3oM, LIETbI0 KOMIUIEKCHOM MENHOpaluy JO0JKHA ObITh ONTHUMH3ALUS
NOYBEHHbIX pPEXUMOB. I[logbop cCenbCcKOXO03SMCTBEHHBIX KYJIbTYp JOJKEH IPOBOAMTHCS
COIVIACHO CBOMICTBaM M peXuUMaM IOYB, Ui KOTOPHIX IJIAHUPYIOTCS JIaHHBIE KYJIbTYpHI.
OTcro1a KOpEHHBIM 00pa30M MEHSIETCsl OAXO0/1 K KOMIIJIEKCHON METHOPALuy ITOYB.

CyTb OYBEHHO-TEHETHUECKOTO0 O0OOCHOBaHMS KOMIUIEKCHBIX MENOpalui H3JI0KEeHa B
BUJIE MOJIENM C MOMOIIBIO AMarpaMMHON TexHUKH Poppecrepa (1971), koropas B mocienHee
BpeMsl IIMPOKO MPUMEHSETCS B HayuHbIX uccienoBanusx (puc. 42). Mogens (IINOKM) umeer
TPH dTala peuieHUs:

- HCXOJTHOE COCTOSIHUE TI0YB;
- ONTUMU3ALUS TIOYBEHHBIX PEKUMOB;
- BKOJIOr0-9)KOHOMUYECKAs OLIEHKa BapHaHTOB MEJIMOPATUBHBIX PEIICHUH.

IlepBoHaYaIbHO paccMaTpPUBAIOTCS BCE PEXUMBI B I0YBAaX ECTECTBEHHOI'O I'E€HE3HUCA.
[IpencraBisieTcst HCXOAHOE COCTOSIHUE MOYB (IIOYBa-IaMsTh, KOMIUIEKC YCTOMYMBBIX CBOMCTB U
npusHakoB, 1o B.O.Taprynesny u 1.A.CokonoBy (1976)). Yka3aHHble JaHHbIE MTOCTYIAIOT B
yeTblpe OJ0Ka: TEMJOBOW, BOJHBIM, CONEBON M OMOJIOTMYECKHM, - MOTOKM HHGOpMaLUU OT
KOTOPBIX HAMpaBiAlOTCA B OJOK ONTUMHU3AIMM, TAE, KpOME TOro, KOHLIEHTPUPYETCS BCS
uHpopMaLus 0 TpeOOBAaHUAX PACTEHUIl K IOYBEHHBIM PEKUMaM, SKOJIOTMYECKHE TpeOOBaHMS
noyB (IIOYBa-MOMEHT, COBOKYITHOCTh HanOoJjiee M3MEHUYMBBIX MPOIECCOB U CBOMCTB B MOMEHT
HaOJIOCHNUS) ¥ BapUaHThl MH)KEHEPHBIX PEIICHUH ONTUMH3ALMKA COOTBETCTBYIOILUX PEXKUMOB
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YCJIOBHBIE OBO3HAYEHUS K PUCYHKY 42

Y - INIAHUPYEMBINA YPOXKaK;

Pw - TpeOOBaHUs PACTCHUH K BIIare;

Pt - TpeOOBaHUS PACTEHUI K TEMIIEpaTYpE;

Ps - TpeOOBaHUs PACTEHUH K MUIIEBOMY PEXKUMY;

Pf - tpebGoBanus pacTeHuit K PU3MKO-XMMHYECKHM CBOMCTBAM I10YB;
Wi - Biarosamnacsl i-TOTO CJIOSl TIOYBBI;

Ti - Temmeparypa i-TOTO CJIOS IOYBBL;

' - rpyHTOBBIE BOABI;

R - METE0YCIIOBUS;

E - CyMMapHO€ HCIapeHHUE;

IT - IPOMEP3aHHUE;

¢ W - HeocTaToK/M30BITOK BIIaro3amnacos;

-T - HemocTaToK Teruia;

M - MUHEpaIu3alus;

r - ryMuduKanus;

nu - IMMOOWITU3A1INS;

Mt - MEJIMOpaIus TEIioBas (MHXEHEPHO pelIeHHas);
Mw - mMenuopauus BoAHas (MHKEHEPHO peIIaHHas);
Ms - MEJIHOpAalMs arpOXUMHYECKas;

OKn - sxonmoruyeckuil pakTop MoYB;

OKcp - akosorus cpempl;

01...010 - opranunueckue Bemiectna B ciosix 0-10...90-100 cm
S1...S10 - comnu B cimosax 0-10...90-100 cm;

Soc - mocTyruieHue conel ¢ ocagKamu;

Satr - mornomeHus a3ora U3 arMochepsr;

SrB - BBIHOC COJIEW TPYHTOBBIMU BOJAMU;

D¢ - skonorus gpayHsl U (GIopHI;

On - OKOJIOTHS NaHAmadTa;

OB - 9KOJOTHS MOJ3EMHBIX U TPYHTOBBIX BOI;

33 - sKkoHOMHYEcKas 3(PPEeKTUBHOCTS;

Ki - BapmaHTHBIE KanHWTaJIbHbIEC 3aTPATHI,

Ci - exeroiHble 3aTpaTbl, CBSI3aHHBIE C SKCILIyaTaluein

CUCTEMBI, YBEJIMUEHUEM YOOPOUHOM TEXHMKH, OTHE-
CEHHOM K JTOTIOJTHUTEILHOMY YPOXKaro KyIbTyp;

UKi - ymep0 oT HemoOopa ypokaeB CeTbCKOX03IHCTBEHHBIX
KYJIBTYP;

K - KOJIMYECTBO TEPHOIOB IIOJIEBOTO CE30HA KYIBTYPHI,
B KOTOPBI BOSHUKAIOT YIIEPOBI.

brok onTumuzanuu mocie KOHTpoisi (COBeTa) cO BCeMH OJIOKaMU PEXHMOB BBIIAET
HECKOJIbKO BapHaHTOB TMPOEKTOB oOOBeKTa Menuopanuu. J[lanee mnpoBoAWUTCS 3KOJIOTO-
SKOHOMHUYECKAs OIIEHKA TUIAHUPYEMBIX MEIHOPATUBHBIX MEPONPUATHI. PaccMOTpuM KakIblit
3Tam B OTHENbHOCTH. biok pacuera Ttemso/Bnaro/cosnenepeHoca B MOYBaX OUYEHb BaKEH B
MOJIETTM  TOYBEHHO-TEHETUYECKOTO O00OCHOBaHMS KOMIUIEKCHBIX Menuoparuii (ITI'OKM).
[lepepacnepenenenue BiIaru, TeIla W COJed B TOYBAX, MPOUCXOIAIIEEe B OOJIBIIOM
MPOCTPAHCTBEHHOM 00BEME M Pa3BUBAIOIIEECS BO BPEMEHHU - CIIOKHAs 3a/laya, BBIOJIHUTH
KOTOPYIO MOXXHO TIYTEM HM3y4eHHUS pPEXKHMOB: BOJHO-BO3YLIHOI0,TEIUIOBOTO, COJIEBOTO,
OKHCIUTECIIbHO-BOCCTAHOBUTECIIbHOI'O U 61/IOJIOFI/I‘-IGCKOI‘O. O,Z[HI/IM H3 MCTOAOB IMOJIHOT'O M3YUYCHUA
peXKMMa KOHKPETHOTO KOMIIOHEHTa COCTaBa MOYBHI SBJISETCS OMpe/elieHHe IOJIHOro OanaHca
KaXI0Iro KOMIIOHEHTA B OTACJIbHOCTU U BO BSaHMOHefICTBPII/I.



['maBHas mpuHIMNIUATIBHAS TPYIHOCTh 3aKJIIOYAETCS B TOM, YTO B IIOYBE OJHOBPEMEHHO
UJET OYeHb OOJIBILIOE YHCIO Pa3HOOOPa3HBIX MUKpOIpoIieccoB. COBPEMEHHOE COCTOSTHUE HAyKH
HEe 00ecmeynBaeT HaM BO3MOXHOCTH KOJIMYECTBEHHOTO MX OMPEICIICHUS M OLCHKH Ka)XI0Tro
MUKpOIIpoOIlecca HMHTETPabHOM  COCTABIAIOIIEH OT OJHOBPEMEHHOTO  B3aMMOJEHCTBUS
HECKOJIbKMX TIOYBEHHBIX PEXKUMOB. VICKIIIOUEHHE COCTaBISIOT BOJHBIA U TEIJIOBOM PEXHUMBI,
TaKk KaK B JaHHBIX OOJACTSIX YK€ BO3MOXKHO COCTaBJIeHHWE MOJHOro OamaHca. s BOZHOTO
pEeKMMa MOXHO KOJMYECTBEHHO OXapaKTEpU30BaTh CIEAYIOLIME COCTABISAIOLIME: ITOCTYIUIEHHUE
BJard B TOYBY (U3 arMocdepbl, TPYHTOBBIX BOJ), CTOKHU (IIOBEPXHOCTHBIM, BHYTPEHHUH,
TPYHTOBBIN), HUCTIapeHUE (CyMMapHOE, C MOBEPXHOCTHU MOYBBI, 3BANOTPAHCIUPAIIHS), U3MEHEHUE
COJIep’KaHusl BJard 3a OINpeAeNeHHBbIH MepuoJ BpeMeHH. MeToq BoaHoro OajaHca mpu
W3YYCHUU MEIHOPHPYEeMBIX MMouB BrepBbie Obim mpumeHeH A.H.KoctskoBeim B 1919 1. B
Hacrosimee Bpemss B CCCP u 3a pyOexom u3BecTHO Oosiee 40 MeTOIOB pacuera BOJTHOTO
Oananca. B Hamux uccnenoanusix ucnonb3oBad meton A.H.Koctsxoa (1951), yuntsiBaromuii
CJIETYIOIINE COCTABIISIOIINE:

dw=FP-V-S)+(G+A-0)+E, rne

dw - NPUTOK/OTTOK 3amaca MOYBOTPYHTOBBIX BOJ B OINpPEAETICHHOW TOJIIE TpyHTa
JTAHHOT'O MacCUBa;

P - armocdepnbie ocanku;

V - NOBEpXHOCTHBIE BOJBI, IOCTYIAIOLIME M3BHE, CO CTOPOHBI BOAOCOOpa WU
CHU3Y;

S - CTOK BCeil MOBEPXHOCTH BOJIBI 33 JAHHBIN MEPUOI;

G - IpUTOK IPYHTOBBIX WM (PUIBTPALIMOHHBIX BOJ| Ha JaHHBI MacCHUB;

A - KOHJIeHCaI¥sl B IIOYBE aTMOC(EPHON BJIary;

O - OTTOK MMOYBOTPYHTOBBIX BOJI 32 MpEeibl MAaCCUBA;

E - BenmuumHa cymMmMapHOTo MCHIApEHUs BJIaru U3 MOYBHI.

B ycnoBusix BBICOKOH He3aTaruiMBaeMoW MOWMBI (JIEPHOBBIE TIOYBBI) pacyeT BOJHOTO
OayaHca TOKazall, YTO MOJHBIM BIaroo0opoT uMepsiercs: BenuunHamu 1153-1456 mm. OgHako
BOJIHBIN OanaHC MOYB Ha HU3KOM W Jake OOBaJOBAHHOUM MOWMeE paccYUTaTh HE yIaeTcs, Tak
KaK B MEPHUOJI MMaBOJIKOB Ha BOJHBIA PEKUM OKa3bIBAET BIUSHUE THUIPABIMYECKUN MOAIOP OT
PEKH.

OnmuuM U3 JanbHEHIIMX MyTEeH COBEPIICHCTBOBAHUS PACUETOB BOJHBIX PEKUMOB Ha
MEJTUOPUPYEMBIX 3EMIISIX SIBIISIETCA MPUMEHEHHE CUCTEMbI YPAaBHEHUH TEIIO- M BIaronepeHoca,
CITyXaluX I MPOTHO3MPOBAHUSI BOJAHOTO PEXKHMMa MPU METHOpATUBHOM Bo3aeicTBuu. [lpu
pacueTe MOTyT OBITH HCIIOJIB30BaHbl M3BECTHBIE MOJAENM TeruioBiaromnepeHoca [KoccoBuua
(1904), bykunrema (1907), I'apnuepa u Yuncrona (1921), Puuapncona (1931), Kirora
(1952), Kosanenko (1965),Yaiinaca (1973), Nanamuna (1981, 1983), Canosina (1982)].

Onnako, kak otmevaeT A.I.bymaBko (1971), He ciemyeT mepeorieHuBaTh BO3MOKHOCTH
NPUMEHEHUSI  METOJIOB  MaTeMaTHYECKOTO MOJIEIUPOBAHMS, PALMOHAIBHO HCIOIb30BATh
KOTOpbIE MOXXHO TPU HAIMYUM TTOJHOIICHHOW WH(OpManuu O TOBEACHUH BOJHO- U TEILIO-
0alaHCOBBIX CHCTEM B M3MEHSIIOIIMXCS YCIOBUAX. HeoOXoaumbl MHOTOJIETHHE HAOMIOACHUS 32
peKMMaMH TOYB B TIOJJHOM OOBEME C I1eTbI0 TOJydeHHs] HWH(OpMAlMd O CYIIHOCTH
MPOTEKAIOLIUX MPOLIECCOB U MX KOJIMYECTBEHHOW XapaKTepucTuke. Tak, 3a 5-MeTHUU mNepuoj
HaOJIOZICHUH 3a BOJHBIM PEKHMOM OpOIIAEMBIX  JIEPHOBBIX  IMOYB  BBICOKOM  TOWMBI
(p.-ToMb), TONBKO JBaXABl OTMEYAJICS JPEHAXHBIM CTOK 3a MPEAEIbl 30HbI adpaIiH BCIEACTBHE
CJIIOKMBIIIUXCSA HECTAHJAPTHBIX BHENIHUX YCIOBUW (HE3HAYUTENbHBIC, HO  HEMPEPHIBHBIC
OCaJKl W TIPOBEJCHHBIH TIOJIUB),KOTOpbIE OOYCIOBHIM TIOSBIEHHE CTOKa A0 7-13 MM.
Pa3zpaboTka maTemaTudeckoil Moaenu (yHKIIMOHUPOBAHUS BOJHO-TEIUIO-0AIAHCOBON CHCTEMBI
BO3MOKHA TOJBKO IPU BBICOKOM YPOBHE HCCJIEJIOBAHMS JTAHHOM CHUCTEMBl U TMPU HAIUYUU
MOJTHOM MH(OPMAIIMK O €€ CBOMCTBAX M PEKMMax B J0- U MOCIEMETHOPATUBHBIN Mepruoabl. Tak,
B HCCIEAYEMBIX OpOIIAEMBIX [EPHOBBIX TOYBaX Ha riayomHe 160 cM JIETKOTJTUHHUCTHIN
TPaHyJOMETPUUECKHI COCTaB CMEHsAETCS Ha cynecyanblid. Ha maHHOW TiyOWHE MOCTOSIHHO
OTMEYAJIOCh CKOILJIEHUE BJIard, KOTOpas BIUsJIA HA JUHAMUKY BJIXKHOCTH MOYB. B ocymraembix



TOPQSAHBIX MOYBaX HHU3KOW mMoiMbI (p.UynbiM), B kKoTopbix YI'B Ha omyckaincs 3a npenen 120-
150 cm, maxke He3HAUYMTENbHBIA ToabeM YI'B mon BausHueM arMochepHBIX OCAIKOB HWJIH
[IaBOJIKOB OKa3blBaJl CYILECTBEHHOE BJIMSHUE Ha BOJHBIM pEXUM, OLIEHUTh  KOTOPBIN
KOJIMYECTBEHHO HE MPEJCTaBISAIOCHh BO3MOXKHBIM.

Hakonen, coriacHo HMCXOJHOM IOCTAaHOBKE 3aJayd — IIOJIYYEHHUsS 3aJaHHOTO YpOxkKas
CEIbCKOXO3SMCTBEHHBIX KYJIBTYpP MPHU YCIOBHM COXPAHEHUS U MOAJACPKAHUS IKOJOTMUYECKUX
TpeOOBaHUIl MOYB B IPOLIECCE MEIMOPATUBHOIO BO3IACHCTBUS - CIEAYET, YTO B MOJEIAX
JOJKHBI OBITH BBEJIEHBI OTPAHMYEHUSI SKOJIOTO-TeHETHUYECKOTO XapakTepa Ha TEPMHUYECKHIA,
BOJIHBIN, a TaK)Ke COJICBOU pexXuMbl. J[aHHBIN MOIX0]] MPEACTaBISIET COOOW pElIeHNEe OTHOH U3
oOpaTHBIX 3a/lay - HaxOXJEHHE TPAHUYHBIX YCJIOBH, 00ECNeYHBAIONINX MHUHUMAIbHOE
OTKJIOHEHHE MapaMeTpoB Temo/Braaro/conenepenoca (TBCII) oT npuHATHIX orpaHudyeHuii. B
HAIIUX HCCIIEIOBAaHUSAX [IaHHBIE OrPAaHUYECHHS] 1O PEXUMY BIXHOCTH OBUIM IMOJIyYEHBI B
IIPOLIECCE IPOBENEHUS MOJIEIbHBIX ONBITOB C PAa3HbIMU  BapuUaHTaMH, WMUTHPYIOLIUMHU
3aTOIUICHUE, JPEHAXKHBII CTOK Pa3HON MHTEHCUBHOCTH U 00BEMa, MOIIHOCTh U COCTaB 30HBI
TBCII. OrpaHuueHusi 3KOJIOrO-F€HETHUYECKOTO XapakTepa JUIsl pa3HbIX NOMMEHHBIX IOYB
paznuuHbl. B ycllOBUSIX OpOILIEHMSI JEPHOBBIX IOYB BBICOKOW IMONMBI, XapaKTEepPU3YIOLIUXCS
ONaronpusATHBIMH  BOAHO-(DU3MYECKUMH  CBOWMCTBaMH, pPEXHUM  BIIQXHOCTU  JOJDKEH
noaaepxxuBarbes B npenenax 0,85 1B, mepHoBo-TryieeBaThix MOYB BbICOKOM moitmel - 0,85-1,00
[II1B. B TO k€ BpeMsi ONTUMHU3ALMS BIAXKHOCTH B OCYIIAEMbIX TOP(QSAHBIX I[OYBaX HE JIOJDKHA
BbIXOoaUTh 3a npeaensl 0,7-0,9 [IB. Ilpu gaHHBIX YCIOBHUSIX BIJIaXKHOCTH TE€HETUYECKU
00OyCJIOBJICHHOE pAaBHOBECHE B I[I0YBAX COXPAHAETCA KaK  yroJHO  JOJr0, OIpeaemss
JanbHEHIIee pa3BUTHE MTOYBEHHBIX PEKUMOB K COCTOSIHUIO KIIMMAaKca B YCIOBHUSAX KOHKPETHOI'O
IPUPOIHOTO PETHOHA.

C BOIHBIM U TEIIOBBIM PEXUMaMH CB3aHbI IPOLIECCHI IEPEIBIKEHUS B I10YBaX COJIEH,
KOTOpPBIE TaK)XE€ pPacCMAaTPUBAIOTCA B METPOBOM MeIMOpHUpyemMoW Ttoiumie. B mnpennaraemon
mogenu II'OKM (cM. puc. 42) yduThIBaeTCsl TaKkKe MOCTYIUIEHHE COJled ¢ aTMOC(hEpHBIMU
OCaJKaMU M yA0OpeHUSIMH, MOIJIOIIEHNE a30Ta U3 aTMOc(eprl U BBIHOC COJIEH C APEHaXHBIM
CTOKOM. JluHaMMKa COJIEBOIO  peXUMa YCIIOKHSETCS BCIEJCTBHE ydeTa OMOJIOrMYECKUX
IIPOLIECCOB, a TaKXKe€ MOCTYIUIEHHS MOABM)KHBIX XHUMHUYECKMX COEAMHEHUH NpHU NMpeBpalleHUuu
OPraHMYECKOTO BEIIECTBA B IIOYBAX, KOTOPOE MOXET HIATH B JBYX HAIpPaBICHUAX:
MUHEpaTu3aluu U rymupukauuud. Pesynbrupyromas oOT  ypaBHEHUs TpaHchopmanuu
OpPraHMYECKOTO BEIECTBA BXOJUT B ypaBHEHHe cosenepeHoca. (Crenyer OTMETUTb, 4YTO
YpaBHEHHE COJIETIEPEHOCAa MOXKET OBITh pacHIMPEHO 3a CHET TpaHCHOpMalUH OTAENbHBIX
KOMIIOHEHTOB, COCTaBIISIOLIMX OpPraHWYecKoe BelecTBO  MouB:  (ocdop-, cepo- u
a30TCOJIEPKAIIUX COCTUHEHHUIA.

B psge cinyyaeB HEBO3MOXKHO YCTaHOBHMTh, UTO CIYXHUT NPUYUHOW HAOIIIOJIaeMbIX
M3MEHEHUH B COJZEpaHUM COEIMHEHHUs, €ro NnepeMelleHre B TOoYBe WM IpeBpaiieHue. B
JAHHOM CJIy4ae COEJUHEHMS (COJIM WJIM OPTraHUYECKOE BEIIECTBO MOYB) MOTYT OJHOBPEMEHHO
U TIepe[BUTaTbCcsd B IOYBEHHOM TOJIIE, U MOABEPraTbCs pPa3IMYHOrO poJia XUMHUUYECKUM
npeBpalieHusIM. B JIaHHBIX cilydasiX COCTaBHTH IOJHBIM pexuM M OanaHC BellecTBa He
MPEJICTaBISIETCS BOZMOKHBIM.

3aciy’kMBalOT BHUMaHUSI MaTeMAaTUUYEeCKUE U KOHLENTYaIbHbIE MOAETH TpaHchopMaluu
OpPraHMYECKOT0 BEUIECTBa, KOTOPBIE BXOJAT B OJIOK coieneperoca (cM. puc. 42). 'ymyc noussl
- IMHAMHMYECKasl CUCTeMa, OH BCe BpeMsi OOHOBISIETCS 3a CUET MOCTYIUIEHUS M T'yMHU(UKaIUu
HOBBIX OpPraHMYECKHUX OCTaTKOB. JIaHHBIN NIpolEecC HAET HENpephbIBHO, HE HayMHAsCh U HE
OKaHYMBasICh.

Ornpenenenne abCoMOTHOrO Bospacta ' 'C  pasHBIX (PAKIHi TyMYCOBBIX BEIIECTB
NOKa3bIBaeT, YTO B COCTaBe TIyMyca OJHOBPEMEHHO COJEp)KaTcsi BHOBb 0Opa3oBaHHBIE
TYMUHOBBIE KHUCJIOTBI M '"cTapble" KHCIOTBI, KOTOpbIM 5-7 Thic. JeT [['ma3zoBckas, 1984].
Bwmecre ¢ TeM, B BO3paCTHOM OTHOILIEHUH, KAK OTMEUYAIOT MHOTHE aBTOPBI, BO3PACT I'YMHUHOBBIX
KUCJIOT nuddepeHImpyercs Mo MoYBEeHHOMY NMPoUiI0: 4eM Tiydke, TeMm crapiie. BeposTHo,
nepeMenieHre U 00pa3oBaHWE TYMHHOBBIX KHCJIOT B MEHEE KOHTPACTHBIX THAPOTEPMHUUYECKHX



YCIIOBUSX CIOCOOCTBYET YaCTHYHOMY CHH)KCHHIO IPOIECCOB TpaHCHOpMALIMU B CTOPOHY
MOJIMKOH/ICHCALIMM MOJIEKYJI TYMUHOBBIX KUCIOT. COCTaBIIEHHE U PELIEHUE aIrOpuT™Ma IIporecca
TparcopMaIi OPTaHUYECKOT0 BEIIECTBA - TPYAHEWIIas 3ajada, TaK KaK JaHHBIN mporece
OJIHOBPEMEHHO HJET B Pa3HbIX HAIIPABICHUSAX, a PE3YJbTUPYIOLIAs ONpPENEsAeTCS BCEMHU
HaIpaBJICHUSMH.

Hns monenu IT9OKM BaxeH KOHEUHBIM pe3ysibTaT [aHHOTO IIPOIecca - YBEIUYCHUE
MOJABUKHBIX MUTATEIBHBIX 3JIEMEHTOB JUIsl CEIbCKOXO35AWCTBEHHBIX KYJIbTYp. BmecTe c Tewm,
npouecc TpaHchopMaluu OPraHUYECKOTO BEIIECTBA JOKEH MPOXOJUTh B ONTUMAIbHOM
9KOJIOTHYECKOM PEXHME: IPU COOIIOICHNH B TTouBe Oe3aeunmutHoro 6ananca rymyca.

[IepBble MOAXOAbI K MATEMAaTUYECKOMY ONMCAHUIO JUHAMUKH OPraHUYECKOIro BEUIECTBA
npunamnexxat H.M.CubupueBy (1900) u I'Mennn (1948). Ilocnenuuili mpeanoioxui, 4YTO
pa3oKEeHUe TrymMyca IOAYMHSETCS SKCIOHEHUMAIbHOMY 3aKOHY. A HAKOIUIEHHE TyMmyca
03HAYaeT Pa3BUTHUE SKOCHUCTEMbl M TMEPEXOJ] €€ K COCTOSAHMIO KiauMmakca. OCHOBBIBasACh Ha
dopmynax [.Uennu, T.I'I'mabmanoB (1975) BeiBen Gopmyny A onpeaeneHUs U3MEHEHHS
0011Iero KOJIMYeCTBa TymMyca B TIOYBEHHOM CJIO€ B BO3pacTe t B 3aBUCMMOCTH OT BpPEMEHU
nouBooOpazoBanus t. 3.9Banba (1972) u C.A.Anues (1978) npemnoxuim ypaBHeHus: OanaHca
opranunyeckoro BemectBa (OB) u ompeneneHne HMHTEHCUBHOCTH TyMYCOHAKOIUICHUS I10
OTHONICHUIO Kod(unmenta rymupukanuu K KodphuueHTy MUHEpaIu3auu.

B orinuune ot BceX pacCMOTpPEHHBIX BbIlE ypaBHEHUM Mozenb C.A.AnueBa UMEET psj
npeuMylnects. B Hell yuMThIBaIOTCS Mpolecchl T'yMHU(pUKAlUU/MUHEPATU3allud BO BHOBB
noctynuimieM OB -  oTmensHO OT 3amacoB rymyca B IOYBE B CBSA3M C UX pPa3HbIM
MUKpPOOMOXHMHUYECKUM cOCTaBOM.  BrickazanHoe C.A.AnMueBbIM  MPEINONIOKEHUE B
JaJbHEWIeM ObuTo  moATBepXkAcHO padoramm H.Mwunaepmanna (1968), F.Bunnel (1974),
KOTOPbI€ MCIOJIb30BAIM B MOJEIM CYMMY  OSKCIOHEHT, XapaKTEPHU3YIOLIUX  PAa3JI0KEHUE
OTJICITBHBIX BEIIECTB: CaXapHJIOB, TEMUIIEIUTION03, JUTHUHOB, (eHosoB. OnHaKko B ¢Gopmyle,
npeaioxkeHHo C.A.AMeBbIM, HE YUYHMTBIBAECTCS Pa3JIOKEHHE 3aMacoB IMOYBEHHOTO TyMmyca.
[Ipennonaraercs, BUAUMO, YTO €r0 3amachl MOCTOAHHBI. B TO Bpems kak eme 1.B.TropunbiM
(1965) Obuto mpemIoxkeHO ypaBHeHHEe MuHepanuzanuu OB, rae mpuBOAMINCH JBE CKOPOCTH
pasnoxkenus: 1 ceexkero OB u rymyca.

CnemyeT Takke OTMETHTb, YTO B psije pabOT  BBICKA3bIBACTCSA COMHEHUE B
MPaBUIILHOCTH T0/1X0/1a K paznoxkenuto OB 1o skcnoneHnmansHoi 3aBucumMoct [Pinch, 1950;
Floate, 1970; Martel, 1970; Hunt, 1977]. EcTs u npyras Touka 3peHusl Ha IPOLECC PA3JI0KEHUSA
OB - ¢ mo3umuit tepmogunamuku [Kononoma, 1960; Miller, 1964; UYeprtos, 1985]. Ilo
TpaHcQopMaIli a30TCOMEPKAIINX OPraHMYEeCKHX BEIIECTB KOJMYECTBO TEOPETUYECKUX U
AKCIIEPUMEHTANIBHBIX PA0O0T Ype3BBIYATHO BEJIMKO. 3a TIOCJEIHEE NECATHIIETHE CO3IaHO
HEMaJo MoJieJiell KpyroBopora azota B 3kocuctemax [Turtnsnosa, 1976]. Ha cocrosiBuieiics B
1978 r. B bpa3unuu BcTpede 1Mo MOJETMPOBAHUIO MOBeAeHUS a3oTa B cucremax [IOYBA-
PACTEHUME O6su1o paccmorpeno 29 moaeneit [Simulation, 1980]. M3Bectusl Mmoaenu J.Ross
(1977), H.A.Kan (1982), T.I'.T'unsmanoBa (1982), A.S1.Buna (1986), X.Keitnmun (1986). Ecnu
CpPaBHHTH IMEpBOHAUAIbHBIE U COBPEMEHHBIE Mojenu TpaHchopMmanuu OB, B ToM ymie u
a30TCO/EpIKAIIETo, TO 00IIee Yy HUX - BEIOOP HAMpPaBICHUS] MATEMAaTHIECKOTO MOJIEITHPOBAHMSI,
a OTIUYHS - YCUJICHHE OMOJIOTUYECKO cocTaBistomieil B mocneanux. [Ipu pacyerax mpoieccoB
MepeIBMKEHUSI B TIOYBAX COJIEH MOTYT OBITH HCIOJb30BaHBI HM3BECTHBIE MOJENU OajaHca
OpraHMYEeCKUX MU MHUHEpaIbHBIX BEUIECTB, cojenepeHoca [['nasoBckas, 1972; basunesuuy,
1976; TurnsnoBa, 1983; 3eneneB, PozanoB, 1984; TutnsHoa, Jlyaauk, 1986]
CTAaTHCTUYECKUE 3aBHUCHMOCTH - BBIHOC XHMHUYECKHX OJEMEHTOB OT oObeMa CTOKa, €ro
nuHaMuku u Ap. [Knumke, 1979; Kanuubep, 1979]. Kaxaprit U3 NpuHATHIX aBTOpaMH CITIOCOO0B
MOCTPOEHHUS MOJIETTU HMMEET OIpEACIICHHbIE HEOCTATKU M JOCTOMHCTBA, YTO HE HMCKIIOYAET
MCIOJIb30BaHNE MAaTeMaTHYEeCKUX MOJeNed JUisi BapHaHTHBIX MPOpabOTOK MEIHOPATHBHOIO
nporoza. PocT macmTaboB MENMOPAaTUBHOTO CTPOHUTENLCTBA OOYCIABIMBACT IOBBIIICHUE
TpeOoBaHuil K mporuosy. Pa3zo0mieHue ncciaenoBaHU OTIEIbHBIX COCTABISIONINX MPUPOIHOTO
KOMILJIEKCa IPUBOAUT K KPYIHBIM IpocueTraMm. [IpuMepom MOXKET Cly>KUTh HE BCErJa yAauHOe



ocyuieHue B benopyccun, Korna B pe3ysibTaTe MHHEPATU3ALUH U SPO3UH TOPPSHOTO CII0s MPH
rJ1yOOKOM OCYIIEHHH OYBOOOpa3yrolMe IOPO bl BBIIUIM Ha MOBEPXHOCTh Ha IUIOLaau Oosee
70 Teic. ra [JIumTBaH, 1986]. JlaHHblE HEyqauu SIBISIFOTCS PE3YyJIbTATOM HEJOCTATOYHOIO
3HAaHUA CYIIHOCTH IPOLECCOB, IMPOTEKAOIIUX B 30HE aPAallUU B E€CTECTBEHHOM COCTOSIHMM U
IIPU MEIMOPATUBHOM BO3JICHCTBUM.

Crnenyer OTMETUTB, YTO HA COBPEMEHHOM YPOBHE Pa3BUTHs MAaTEMATUYECKUX METOJOB B
IIOYBOBEJCHUM, KOIJA KaXKIbIM PEXUM II0OYB pEIIAeTCA dalle BCEro B OTHEIbHBIX
(M301MpPOBAaHHBIX)  MOJENAX, OOecleYeHue  KOMIUIEKCHOTO peleHus ONTUMU3ALAN
IIOYBCHHBIX PEXKUMOB B E€CTECTBEHHOM COCTOSSHMM WM IIPU MEIMOPATUBHOM BO3IEHCTBUU
IIPEICTaBIISIET II0KAa 3HAYUTEIbHbIE TPYJHOCTH. B  HammMx uCCIENOBaHMUAX IPOSBHIIACH
3HAYMMOCTb OKHCJIUTENBHO-BOCCTAHOBUTEIIBLHOTO, MHUKPOOHOJIOTHYECKOTO u
SH3MMOJIOTMYECKOTO PEKUMOB. B yCIIOBUSAX OpOLICHUS IPU MPOJBUKEHUH IIOJUBHOM BJIaru 10
npoduito mpoucxoauino u3Menenue 3aadeHuit OBII, HO B IEPHOBBIX MOYBAX BBHICOKOW MOWMEI B
CTOPOHY YBEJIMUYEHUS, a B JEPHOBO-IVIEEBATHIX II0OYBAX HU3KOW IMOWMBI B CTOPOHY YMEHBILIEHUS,
xapakrepusys OB-ycioBusi B MoMeHT nosmBa. Junamuka OBII cymiecTBeHHO U3MEHsETCS B
teyenue qHA (Ha 300-400 MB) o rmyOuHbl 1 M, 4TO CBUAETEIHCTBYET 00 M3MEHEHHH YCIOBUUN
B IIOYBax Mo Bcell rmyoune. B ocymraemsix mousax 3HaueHus: OBII mo3BossitoT pa3rpaHuvuTh
HOYBEHHbI  npoduib Ha 30HBIL, Xxapakrepusytomuecs cBouMu OB-ycinoBusamu u
MHUKpoOoOnoxumudeckumu mpoueccamu.  OBII mMmeer Hambousbliee KOJMYECTBO CBSA3CH C
JPYTMMH ITOYBEHHBIMHM COCTABIIAIOIIMMHU. (CIlIe0BaTEIbHO, MOKHO NpPEANonoxuTs, yto OBII
ABJISIETCSI OJHUM M3 BAXHEHIIMX IT0KA3aTeJIEW HKOJIOTMYECKOIO PAaBHOBECHS ITOYB HA KaXIbIN
MOMEHT BPEMEHH.

BecbmMa  BaxXHBIM  SBISETCA ~ YCTAHOBJIEHHME  JUIsi  IIOYB  BCEX TUIIOB
MHUKPOOOOMOXUMHUYECKUX PEKUMOB, KOTOPblE NMPUHUMAIOT ydyacTHE B IOYBOOOpa3oBaHuU. be3
pacmmppoBKM  JaHHBIX MPOIECCOB TPyAHO Oymer pa3oOparbes B CYILIHOCTH
NOYBOOOpa30BaHMS M BBIUTM HAa €ro MaTeMaTHYecKoe U bu3nKo-MaTeMaTuyecKoe
MOJIEJIMpOBaHUE. ITO CIeAyeT U3 Toro (akra, YTO HMCCIETOBAaHUE MUKPOOOOMOXMMHUYECKHUX
IIPOLIECCOB, C OJHOM CTOPOHBI, BEAET K PELICHUIO MTOYBEHHO-TEHETUYECKUX BOIIPOCOB, a C
JIpYroM, - K NMOHUMaHHWIO MPUPOABI MOYBEHHOro miiogopoaus. Takum oOpa3oMm, B MOJEIU
[II'OKM naHHBIM peXUM NPUCYTCTBYET B IBYX BUAax. OH NPEACTaBIEH KaK CaMOCTOSATENbHBIN
0JI0K B 3Tane Mojenu '"moyBa-mamsATh" M BXOJUT COCTAaBHOM dYacThio B OJIOK TpaHchopmanuu
OpPraHMYECKOTO BEIIECTBA MTOYBBHI.

HccenenoBanus, NpOBEIEHHBIE HA IOYBAaX IIOMM, IIOKa3bIBAKOT, 4YTO HE BCEraa
YBEJIMUEHUE COJEPIKAHUSA JIEMEHTOB NUTAHMS PACTEHUN M APYTUX NOJBUXKHBIX COCIUHEHUN B
MIOYBAX, CBUJIETEIbCTBYIOLIEE 00 YIYUIIEHUH WX arpOXMMHUYECKHX CBOMCTB, CBHUIETEIIbCTBYET
O COXpaHEHUUM U DKOJOTMYECKOrOo paBHOBecHs B IoyBax. llepexox dsieMeHTOB u3
TPYAHOJOCTYITHOTO COCTOSIHUSA B MOABMXKHBIE (POPMBI CIIOCOOCTBYET UX MUTPAIMH 32 IPEEIbI
noyBeHHOTo npoduis. Ha caMmom ke Jene MpoUCXOIUT yBEIMYEHHE MUKPOOHOJIOTMYECKON U
SH3MMOJIOTHYECKOW aKTHBHOCTH, B PE3yJbTaTe€ YEro pa3pyllaeTcsl OPraHMYECKOe BEHIECTBO
NOYB, €ro (hpaxiuy nepepacnpesesissioTcs o CTeNeHN THAPOIM3YEMOCTH U Jajiee - HapylaeTcs
OHMOJIOTHYECKOe U IKOJIOTHUYECKOoe paBHOBecue. Kak mokaszanu Hamu 12-jeTHue ucciaenoBaHus
PEKUMOB 10YB Ha 0OBEKTE OCYILIEHHs], COCTaB MUKPOOOIIEHO3a U ()epMEHTATUBHAS AKTUBHOCTh
IIOYB - [TOKA3aTENN-UHINKATOPbI HAYABILIETOCs MPOLECCa pa3pyLIEHHs SKOJIOTHH IT0YB.

W3 Bcero CkKa3aHHOTO CIEAYyeT, 4YTO HCCIEJOBAaHMs IEPBOro HTana (MCXOAHOIO
coctossaus mo4B) moxaenu [IDOKM cBoauTcs kK pemieHuio 3agad ONTHMHU3AIMHA JCHCTBUS
CJIOJKHBIX CHCTEM U IIPOLIECCOB B HEHAPYILIEHHOM COCTOSHUM. Pe3ynbpTaThl penieHus yKa3aHHOU
3aJaud B 3HAYUTENbHOM Mepe OyayT 3aBUCeTh OT KPUTEPHUS ONTHMHU3ALMM, MPUHATHIX B
pacueTax IEPEMEHHBIX M OTIPAaHMYEHHUH Ha HUX, MAaTEMaTH4YECKOIO OINHCaHUs IMPOLECCOB,
YacTOThl U INTyOMHBI MEIMOPATUBHOIO BO3JEHCTBHUS, BHIOOpa METOAA pacyera ONTUMAalbHBIX
IIOYBEHHBIX PEKUMOB.



Crnenyer 3aMeTUTh, YTO B TOCJIEIHHME TOJbI MCCIEA0BATEIN BCE Halle Oo0pamamTcs K
TaKUM TOHATHSAM, KaK PEXUMBbI U HapaMeTpbl OUB, UX onTUMU3anus. OJHAKO KaXIbli aBTOP
BKJIaJIbIBAE€T CBOW CMBICII B JAHHBIE TEPMHUHBI.

Tak, A.I'Mensenes u np. (1984) mox ontumMuzarueii MOHUMAOT OJTHOPA30BBIA MTPUEM
CO3/IaHUSl HKOJIOTUYECKH YCTOWYMBBIX JIEPHOBO-KAPOOHATHBIX JIETKOCYTJIMHHCTBIX —IIOYB,
ornienuBaeMbix B BCCP B 9343 Gamia, ¢ KOTOpBIX MOJIY4YarOT peajbHbIN ypoXKai 3epHOBBIX 65+5
I/Ta.  JaHHBIE TIOYBBI B3SATHl B KayeCTBE TEOPETUYECKOH MOAENH JUIsl ONTHMH3ALUU
OpPraHoreHHbIX M MuHepalbHbIX TOYB bCCP. MeToa onTUMHU3alK, KaK YTBEPKIAlOT aBTOPHI,
3aKJIF0YAETCS B CO3JAaHUU UCKYCCTBEHHOI'O [TAXOTHOTO TOPU30HTA Pa3HbIX MEIHOPUPYEMBIX 10YB
AQHAJIOTMYHOTO YKa3aHHOMY TOPHU30HTY JI€PHOBO-KapOOHATHBIX [TOYB.

HNucturyrom benHUUIIMA Takxke pa3paboTaHbl Hay4dHBIE OCHOBBI PACIIMPEHHOTO
BOCIIPOM3BOJICTBA MTOYBEHHOIO IUIOJOPOAMS IOCPEACTBOM ONTHUMHU3ALMH  CBOWCTB  IOYB.
Tak, T.H.Kynakosckoit wu JLIL/letkoBckoil (1986) mpuBoasiTcs onTHMaiabHbIE IapaMmeTphbl
arpOXMMHUYECKUX CBOMCTB JI€PHOBO-NOJA30JUCTBHIX IOYB PAa3HOrO TIPAaHYIO - METPUYECKOIO
cocraBa. Hampumep, ontuMaibHble TapaMeTpbl COEPKAHUS T'yMyca B JE€PHOBO-IOJ30JIUCTHIX
MoYBax CYINIMHUCTOrO cocTaBa cocTaBistoT 2,5-3,0%, cynecuanoro - 2,0-2,5%, mnecyaHoro -
1,8-2,0%. OnTumaibHble NOKa3aTeNM NPUBEICHBI M JJIs TaKMX arpOXMMHUYECKHUX CBOICTB
JAHHBIX OYB, KaK CyMMa MOTJIOUICHHBIX OCHOBAaHUM, MOABMXHBIE Popmbl Gocdopa, Kamus u
MarHusi, KOTOpbIE 00ecreunBal0T Hanboee OIaronpusTHbIC YCIOBHS (POPMHUPOBAHUS YPOIKaeB.

[TonobOHbIe jxe mapamMeTpsl NPUBOAATCA Ui TOP(}HO-O0TOTHRIX M 3a00JOUYEHHBIX MOYB
noviMm [KynakoBckas, 1984]. HWnterpanpHas MOJENIb ONTHUMAIBHBIX CBOWCTB JIEPHOBO-
MOA30JIUCTBIX CpPEJHE- U JIETKO- CYIVIMHHUCTBIX MOYB JAHHOTO aBTOpa IpEACTaBiI€HAa B BUJE
ONTUMAJIbHBIX 3HAYEHUH MapaMeTpoB, OKa3aTeNlel, XapaKTEepU3YIOIIUX COCTOSHUE TI0A0POIUS
U TPUEMOB, OOECIEUMBAIOIINX JIOCTIKEHUE OINTUMANbHBIX CBOMCTB. Kak momaraer aBTop,
"MoJieJb MO3BOJIAET IMPOTHO3UPOBATh W3MEHEHUS BO BPEMEHU MCXOJHOIO  COCTOSIHUS
CBOWCTB MO4YB 1OJ Bo3zaelcTBUEeM ¢akTopoB MHTeHcHpukanuu" [KymakoBckas, 1984:254].
ABTOp NpPHUBOJUT U OINpEAETCHHE MOJAEIN KaK MaTeMaTH4YeCKOro OIHCAaHMs, CIOCOOHOro
"MMUTUPOBATh COBOKYITHOCTh CBOWCTB IIOYB B HMX JIMHAMHUYECKOM COCTOSHUM U OTpaXkaTb
BO3MOXKHbIE U3MEHEHUS IOJ BIIMSHUEM aHTPOIOTEHHBIX M  KIMMaThU4ecKux  (paxTopon"
[KynakoBckas, 1984:253].

W3 umeromuxcsi MOAXOAOB K ONTUMHU3ALMKM  TMOYBEHHOTO  (akTopa YpoxKailHOCTH
ClIeZlyeT, 4TO MOXKHO BBIOpATh Ty WJIM MHYIO Haubosee MpOAYKTUBHYIO IOYBY KaK HEKMH TaJIOH
JUISL OCTaJbHBIX MOYB, KOTOpPbIE PAa3HBIMU NpPUEMaMH MOXKHO HMPHUBECTH K aHHOMY JSTaJIOHY.
OxkynbTypuBas TOYBY, Mbl IIBITAEMCA HM3MEHUTh TE€HETHYECKHE CBOWCTBA B JIYYIIyH0 B
arpOXMMHUYECKOM CMbIciie CTOpoHY. OnHako ¢akTopbl (MPUYMHBI)  [TOYBOOOpA30BaHUS,
onpenenuBie (OPMUPOBAHHWE TaHHBIX CBOWCTB, ocratoTcs. CrenoBarenbHO, FeHETHYECKU
00yCIIOBJICHHBIE TOYBEHHBIE PEKUMBI OyIyT CTPEMHUTHCS BHOBb BO3BpalllaTh AHTPOIOI€HHO
CO3/1aHHBIE IT0YBBI B IEPBOHAYAIBHOE COCTOSIHHUE.

B monstue "ontumuzamms BogHOoro pexkuma mouB" U.MN.Cymaunmein u np. (1982)
BKJIAJIBIBAIOT TOJJACpKAHUE B MOYBE B TE€UEHHE BETETALMOHHOIO INEpHOJAa TaKOro pexuma
VBIQKHEHUS, TMpU KOTOPOM Bce '"Moje3Hble" (QU3NOIOTHYECKUE MPOLECChl B PACTEHHSIX
OPOTEKAIOT € MAaKCHUMAaNbHOM A(QQEKTUBHOCTbIO, W YpOXKall JOCTHUraeT Makcumyma. A
N.IL.KpyxununabiM (1984) npuBoasTcs KOHKpPETHbIE HU(PHI ONTHUMH3AIMK BOJHOTO PEXHUMA
(BnaxxHocThb B % ot HB) /U1 nony4deHus nporpaMMupyeMoro ypoxast JbHa U JIFOLEPHBI.

Ectb Takxe pabotsl [Eppemon, 1986], B KOTOpBIX YETKO OOOCHOBBIBAETCS Ba’KHOCTD
3HaHMS ONTHUMAJIBHBIX IapaMETPOB ITOYBEHHBIX CBOMCTB C L€ KOMIUIEKCHON ITMAarHOCTUKU
UX TUIOZIOPOMS, KOTOpasi BKJIIOYAeT BCE BO3MOKHBIE METObl UCCIIEIOBAaHUM, HampaBiIcHHbIE
Ha BBIABICHHE BeAyIIUX (AKTOPOB U NMPHYMH, KOTOpPbIE ONPEIEINSIOT 3a/JaHHBI YPOBEHb
ypoKast ¢ ONTUMAJIbHBIM KayeCTBOM MPOAYKLUHMHU. METOJbl JUArHOCTUKH KOHTPOJIUPYIOT (HO
HE IPOTHOZMPYIOT) HANpPaBJIEHUWE W TEMIbl W3MEHEHHS  I[OYBEHHOIO  IJIOJOPOAUA U
OLICHUBAIOT 3HAYMMOCTb JIaHHBIX U3MEHEHUH ISl )KU3HU PACTECHHIA.



Kak nHam mpexacraBisieTcsi, €ciu MOJA AUArHOCTUKOW IIOYB TOHHMMATh OMpEIeTeHUE
COOTBETCTBHUSl ITOYBEHHBIX CBOWCTB ONTHMAJIBHBIM IapamMeTpaM Ha KaKIbI MEepHUOJ BPEMEHHU
MPOU3paACTaHUs CEIbCKOXO03IUCTBEHHBIX KYIbTYp, TO B 3a/1a4d JUATHOCTUKH IJIOJOPOIUS TOYB
JIOJDKHO BXOJUTh HCCIEOBAaHUE CBSI3€M MEXAY TOYBCHHBIMU CBOMCTBaMHU (YCJIOBHSIMU
Mpou3pacTaHusi) U MOKa3aTESIMU OTBETHOM pEaKIMKM PacTeHUN Ha U3MEHEHUE JTAHHBIX CBOMCTB,
C IENBbIO BBIABICHUS MX ONTUMAJIBHBIX BenuuuH. Clie0BaTENbHO, 3HAHHE PEXUMOB (YTO
BKJIIOYAETCS B 3aJa4M HUCCIICIOBAHUN IO JUArHOCTHUKE) JOJKHO COOTHOCHTBHCS C MOACISMU
MPOTHO3UPOBAHUS W TPOTHO3HOW ONTHUMHU3AIMH IPH AHTPONOTEHHOM BO3JICHCTBHH. Takum
00pa3oM, CBOICTBAa MOYB - MPEIMET HCCIECIOBAHUM JUArHOCTUKHU IUIOJOPOAUSl TOYB, a
MOYBEHHBIC PEKHUMBI - TPEAMET HCCICAOBAHMM IOCIECAYIOMEro MPOTHO3HOTO YIpaBICHUS
TeHE3UCOM TOYB (TIOACPKUBAHUE OMOIOTUYECKOTO PAaBHOBECHS BHYTPUIIOUBEHHBIX MPOIECCOB
¥ cCOXpaHEHHEe OOMEHa BEIIECTB B arpoOHOIeHO3¢e B 11e10M). OTCIO/1a CIIeyeT, YTO ONTUMM3AIUS
MOYBEHHBIX PEKUMOB BKJIIOYAET 33/1a4d HE TOJBKO YIPAaBJICHUS TE€HETUYECKUMH MPOIECCaMU
dbopMUpOBaHUS TOYB, HO U YIPABIECHUEM JKOJIOTUYECKOM YCTOWYMBOCTBIO arpoOHOLIEHO3a B
IEITIOM.

WU B apyrux omnyOIMKOBaHHBIX Pa0OTax ONTHMMHU3ALMSA IMOYBEHHOTO (hakTopa ypoxas
OOBIYHO TIOJMEHSIETCSl YJYUYIIEHUEM CBOMCTB IMOYB HEKOTOPBIMH MEPOMNPUSTHSIMHU, KOTOpPHIC
JIOBOJISAT JIaHHBIE CBOMCTBA A0 omnpeaeneHHoro npeaena [Kamxromnuc, 1984; Cemenenko, 1984,
NBanoB, 1984]. B cBoem OOJBIIMHCTBE ATO OIpPEACIICHHbIE HAa OCHOBAaHUU OOJBIIOTO
KOJIMYECTBA IOJIEBBIX OMBITOB IPEAEIbl ONTUMAIBLHOCTH OTIEIbHBIX CBOMCTB mouB. BakHO
Tak)Ke MOJAYEPKHYTh, YTO B IMOYBOBEJICHUU HE BBIPAOOTAH €IIe CTPOTUH MOAXOA K TepMHUHAM
CHCTEMHOTO TMOpSAAKa, W  KaKJbId aBTOpP BKJIAJLIBAET CBOH CMBICI B ONpEICICHUS
"onTumuzanus", "onTUManbHBIE CBOWCTBA", '"MOAeNb", YTO MNPUBOJUT K PA3HOUYTCHUIO
Mpe1JIaraeMbIX TEOPHA.

[IpuunHBl pa3HOTIacHsl 3aKIIOYAIOTCA B CJIOKHOCTH IMOYBEHHOTO MPOTHO3UPOBAHMS,
4TO CcO37aeTci JAUHAMUYHOCTHIO M MHOTO(AKTOPHOCTHIO TMOYBEHHBIX MPOIECCOB KaK B
€CTECTBEHHBIX, TaK M B BBI3BAHHBIX AHTPOIIOTCHHBIM BO3JCHCTBHEM ycioBusax. IlouBa -
MOJIMJIUCTIEPCHAsA  Ccpena, cocrosimas M3 OWOJIOTMYECKOM, XMMHUYECKOM U (usmdeckoin
coctapisitonux. [loaToMy B mouBe Kak B OMOKOCHOM OTKPBITOM CHCTEME HEJIb3s YETKO BBIICIUTH
IIEHHOCTh KaXJOW COCTaBIIAIONICH, TaKk Kak JUHAMHKA JJEMEHTOB CHCTEMBI OKa3bIBaeTCSA
pe3yJabTaTOM COBMECTHOTO BO3JICMCTBUSI BCEX KOMIIOHEHTOB  cpeabl U (PpaKTOpPOB,
JIEMCTBYIOILIMX U3BHE.

Ontumuzanus - IeJICHaNpaBleHHas JIeATebHOCTh, 3aKIIOYaloNascs B TMOTYyYEeHUU
HaWJIy4dlIuX Pe3yNlbTaTOB IPU COOTBETCTBYIOIIUX YCIoBUAX. [locTaHOBKA 3a/1auu ONTUMM3ALUN
MpeAnojaraeT, Kak H3BECTHO, BBHIOJTHEHUE CIEAYIOMUX yCIOBUN: TPEOOBAHHUE ONMTUMHU3AIUU
TOJILKO OJHOW BEJIIMYMHBI, HaJIWYWe CTeneHeil CcBOOOABl Yy ONTHMH3UPYEMOrOo OOBEKTa
(ympaBisitoiie BO3JCUCTBUS, KOTOPHIE TTO3BOJISIOT U3MEHSTh €r0 COCTOSIHUSI B COOTBETCTBHUH C
TpeOOBaHUSIMHU), BO3MOKHOCTh KOJIMYECTBEHHOW OLIEHKH ONTUMHU3UPYEMON BEIMYUHBI
(xputepuil ontumanbHocTH) [bosipunoB, Kadapos, 1975]. JlaHHble aBTOpHI OTMEYAIOT, YTO
0COOCHHOCTH MOJ00HBIX 3a7]a4 B TOM, UYTO 3HAYCHHUE KPUTEPHUS ONTUMAIBLHOCTH OMpeIesieTcs U
CYIIECTBYIOIINM TOJOKEHHEM, U TPEABICTOPUEH Mporiecca. ITO MPUBOAUT K HEOOXOIUMOCTH
UCIIOJIb30BaHUS B  KAueCTBE KPUTEPUEB ONTHUMAIBHOCTH  HMHTETPAIbHBIX OIIEHOK
(¢pyHKUMOHATOB) BUA:

t kv
I= ] Rdt , Tae
0
R - 3amanHas QyHKOHS MapamMeTpoB, OMPEIEISIIONIMX COCTOSHHE MpOoIecca B MOMEHT
BpEMEHU t.
Hcxona w3 [aHHBIX  T[OHSATUM,  HANPABJIEHUE HWCCIENOBAaHUKA IO ONTUMHU3ALUU
MOYBEHHBIX PEXKUMOB BKJIIOYAET JBE 3aJIa9m: W3y4YE€HHE TIOYBEHHBIX PEKUMOB B
HEHAPYIIEHHOM  COCTOSIHMM, OOYCJOBJICHHOM I1I0YBOOOpa3oBaTeIbHBIMU (DakTopamu, U



M3y4EHUE PEKUMOB MOYB MPU AHTPOMOTEHHOM BO3J€HCTBUU. PellieHre naHHbIX 33/1a4 MO3BOJIUT
OLICHUTh BO3JICUCTBUS HA INOYBY U CTENEHb OTKJIOHEHHUS TIE€HETUYECKOrO0 XOJa IOYBEHHBIX
PSKUMOB (cTaTHYecKas ONTHUMHU3allMs) M Ha JAHHOM OCHOBE pa3padoTaTh TOJIXOJbI
HEIOCPEICTBEHHO K ONTHUMHU3AaLMM [OYBEHHBIX PEKUMOB Ha ¢OHE MEeITHOPATHUBHOIO
BO3JICHCTBUS B  Tpoliecce (OPMUPOBAHUS  YpOXKas  CEIbCKOXO3SHCTBEHHBIX  KYIBTYP
(nnHamuyeckas ontumuszanusi). Jlro6oe aHTPONOreHHOE BMEIIATENBCTBO BBI3BIBAET CHAYala
HE3aMETHOE, a 3aTeM CYIIECTBEHHOE U3MEHEHUE B OTKPBITOM CHCTEME - MOYBE. MeanopaTuBHOE
BO3JICUCTBUE HA IOYBY - OJHO W3 CaMbIX CYIIECTBEHHBIX. YBICKAsACh 3aJaueil IMOIyYEHUs
MaKCHMaJdbHO BO3MOXKHBIX YypO’KaeB, MBI YIYCKaeM W3 BHJIY ONACHOCTh HEOOPaTHMOTO
HapylLIEHUs PaBHOBECHUS MOTOKOB SHEPIMM M BEIIECTBA B OTKPBITBIX cuUcTeMax. To ecTh
3a/1a4a JMHAMHYECKON ONTHMH3AINH JOKHA PEIIaThes C YU€TOM IKOJIIOTHYECKUX TpeOOBaHUH
noyB. Bce BMecte cocraBisier ocHOBY BToporo 3tana [I90KM.

Bnonne moHATHO, 4YTO AJIS ONTHUMHU3ALUU TIOYBEHHBIX PEXKUMOB HANTH €IUHBIM,
00001IaroNil KpUTEPUIA TTOKa MPAKTUUYECKH HEBO3MOKHO. Hao monaraTth, BEIXOA MOKET OBITh
HaWJIeH MPH MOCJIeI0BATEILHOM COYETAHUH ABYX, TPEX MAapaMeTPOB, MPHU MOUCKE UX COUYCTAHUSI.
TpanuLMOHHO B MOYBOBEACHUM JAHHBIA BONPOC  pemiajics Ha  YPOBHE ONpENeTeHUs
KOPPEJALMOHHBIX CBSA3€H W OTHOIICHUM M WH(OPMAIIMOHHO-IOTUYECKOro aHain3a. B Hammx
UCCIEOBAHUAX Mbl TAKXKE MOLUIM IO JAHHOMY NyTH. bBbulM paccuuTaHbl JIMHEWHbIE U
HEJIMHEWHBIC TapHbIE W MHOXKECTBEHHBIC 3aBHCUMOCTH JUIsI Pa3HBIX MapaMeTpoB IOYB:
BrnaxxHocTH, OBII, NOIBMKHBIX XWMHUYECKUX COCIUHEHUH, (PEpPMEHTOB, (HU3MOTOTHUECKHUX
TPYIIT MUKPOOPTaHU3MOB.

B pesynbrare = mpOBEAEHHBIX  pacyeToB KOI(DPHUIMEHTOB MapHOW KOPPEIALUU
BBISICHUJIOCh, 4YTO HauOOJIbIlIee YHUCIO JOCTOBEPHBIX CBs3ed oTmedaercss mexay OBII u
OCTaJbHBIMU TMapameTpamu MouB. bosbiiel MHOOPMATUBHOCTHIO O HAIpPABIEHUU IMOYBEHHBIX
IpOIeCCOB  00JIaal0T OTAEIbHBIE MHUKPOOMOJOTHYECKHE TOKazaTrenu W (GepMeHTh. B
UCCIIETyeMbIX MOYBaX MOWM MMM OKa3aJUCh aMMOHUGUKATOPHI U (hepMeHT kaTanaza. C 1enbio
onpeneneHus: K03(PPUIMEHTOB KOPPENIAINHI U BBISBIIEHUS] 0000IIIEHHOTO MapaMeTpa JJisi pa3HbIX
Cpell, COCTABIISIIOUIUX MMOYBY, MPOBOAMINCH MapajlieIbHbIE aHATU3bl XUMUUYECKUX AJIEMEHTOB U
napamMeTpoB,  XapaKTEPU3YIOIIMX  OHOJIOTUYECKYI0 AaKTUBHOCTb. B TopdsHbIX moyBax,
OT)KUMax TOP(SHBIX MOYB U TMOPOBBIX PACTBOpPAxX, MOITYYEHHBIX Ha IeHTpudyre, ObLIH
onpezeneHbl  aMMOHU(UKATOPbI,  HUTPUPHUKATOPBL,  JAEHUTPUPUKATOPBI,  OJIUTOTPOPHI,
YTHJIM3AaTOPbl MUHEPAJIBHOTO a30Ta, KJIOCTPUIMHU, AarpoOXUMHYECKHE MOKAa3aTe, BIAXKHOCTU
(monBwxHBIE (OPMBI COCTMHEHHMM »Kene3a, aMMOHMs), (pepMeHTOB (Karaiaza, TIEpPOKCHIa3a,
nonudeHoNIoKCHaa3a, ypeasa, HHBepTa3a), AJIEMEHThI BOAHOW BHITSKKH. [lompoOHO naHHBIN
onbIT onucaH B MoHorpapuu [CnaBHuna, Wuumesa, 1987]. HaubGonplnee komudyecTBo
napaMeTpPUUECKUX CBs3ed OTMeuaroch MEXIy MHUKpo(Iopoil M Karana3HOWl aKTUBHOCTBIO.
Cnemyer 0oco00 OTMETHTBH, YTO MOJACYET KOPPETAIUOHHOTO OTHOIIECHUS MEXIY MHOXXECTBOM
napamMeTpoB, O KOTOPBIX TOBOPHIIOCH BBIIIE, TOKA3aJl, YTO BUJ JIaHHBIX CBSI3€d HOCUT CIIOKHBIN
XapakTep ¢ npeobiagaHUEM HETWHEWHBIX 3aBHcHUMoOcTe. Hamu ObutH chemaHbl BBIBOIBI O
BO3MOXXHOCTH OOOOIIEHHHBIX KPUTEPUEB JUIS OIEHKHA ONTHUMH3AIMU MOYBEHHBIX PEXHUMOB, B
KadecTBe KOTOphIXx Obutn Ha3Banbl OBII, kartanasza, 3aTeM mepokcuaasa, moaudeHOIOKCHIa3a,
ammoHudukaTopel. Ho 1aHHBIE KpUTEpUH SBISIOTCS MpEABApUTEIBHBIMU, TaK KaK B HAIINX
WCCJICIOBAHMUSIX HE CTABWIOCH IIENbI0 WX BBISABJICHHE, IMOJYyYEHHBIE PE3yJabTaThl OKa3aluCh
COMYTCTBYIOIIMMH.

Takum 00pa3oMm, ykKa3aHHBIE KPUTEPUU HE MOTYT MPETEHIOBaTh Ha 0€3yCIOBHOCTD,
JUTSL UX TIOATBEPIKICHUS JOJDKHBI OBITh IPOBECHBI IIeJICHANPABIICHHBIE OMBITHI Ha OCHOBHBIX
TUTAX TOYB C Y4€TOM MAaKCHMaJIbHOTO KOJWYECTBAa KaK BHEIIHUX MMOYBOOOPA3YIONIUX, TaK H
BHYTPEHHUX TOYBEHHBIX (DaKTOPOB C OIICHKOW BKJIAJa KaXXJAOrO0 M3 HHUX B OTIEIHHOCTH.
OpnHako TPOBEACHHBIE MCCIEAOBAHUSA IOKAa3bIBAIOT BAXXHOCTh MHUKPOOOOHOXMMHUYECKOTO
dakTopa ¥ 00s3aTENBHOCTh OMPEIEICHUS €r0 COCTABISIONIUX B JAHHOM JKCIIEPHMEHTE.
OTtmeTuM, YTO BHHUMAaHHUS 3acly’KHBAaeT W BBHIOOpP B OyayiieM crocoba CTaTHCTUYECKOTO M
MaTEeMaTHYECKOTO 0OOCHOBAHUS TIOTyYEHHBIX 3aBUCUMOCTEH.



B wuccnenoBanust Broporo stana B mozaenu [IDOKM Bxonut Takxke pernieHue 3anad
ONTUMU3ALMY [TOYBEHHBIX PEKUMOB B YCIOBHUSAX MEIMOPATUBHOIO BO3JIEHCTBHS MOCPEICTBOM
NIPUHATUS HHKECHEPHBIX peuleHuid. YacTh NaHHBIX 3a7a4d yxe peweHa [Llunpuc, benenbkuii,
1979; T'ansmun, 1981; bpycunockuii, 1981; AxamsH, 1984; 3akpxkeBkuii, 1986], dacthb
HaxoauTca Ha monaxonae k pemenuto [[lavenckuit, 1976 u np.]. B nenom okoHuatenbHas
peanu3anusi MOYBEHHO-TEHETHYECKOr0 MOJXO0Ja B MOJAENU MNOTpPeOyeT COBMECTHBIX YCHIIUN
MOYBOBE/IOB, MATEMATHKOB, OMOJIOTOB, METTHOPATOPOB.

Tpernii »Tanm B JaHHOM MOJENM SBISAETCA OSKOJOTO-d’KOHOMUYECKUM. TepMUH
"9KONIOTHUECKUI" paBHO3HAUCH JTaHAMA(THO-T€OXUMUYECKOMY MOJIXOAY OLEHKH MPOSKTHOTO
BapuaHTa. Ha naHHOM sTame MenuopaTHMBHAs CUCTEMa B IIPOEKTE OLIEHMBAETCS C MO3ULUU
BO3JECHCTBUS HA arpO3KOCUCTEMY.

Llenp mpUpOAOOXPAHHBIX MEPONPHUATHH, ONpPENEIsSEMbIX B MPOEKTAX, B  HACTOSALIEE
BpeMsl CBsi3aHa ¢ O0JIaropakuBaHUEM JIaHImadTa, yaIydlieHHeM ObITa U OTAbIXa HACEICHUS U C
CO3JJaHUEM IIPOEKTa 3E€MIIEYCTPOWCTBA TEPPUTOPHH, B KOTOPOM pacCMaTpUBAKOTCS
1[eJIECO00pa3HbIe BapUAHTHI Pa3MEIICHUS TOJICH, TOPOr, XO3SMCTBEHHBIX CTpOoeHUuW. MOKHO
Tonbko corjacuthes ¢ b.C.MacnoBeiM u U.B.MunaeeiM (1985), koTOopsle 0TMEUYArOT, YTO B
HACTOSIIIICE BpPEMsi MEJIMOPATUBHBIE CHUCTEMBl C  MPUPOJOOXPAHHBIMH  MEPONPUSITHSIMHU -
KOMIIPOMUCC MEXAY MPUPOJIOIN U YETOBEKOM.

Kak orMeuanoce BbIlIE, BO3JCUCTBHE THIPOTEXHUYECKOW MEIMOpPALIMM OTHOCUTCS K
Haubosee OBICTPBIM U CUIBHBIM. HanoxeHHoe Ha ciy4aiiHoe pacmpeselieHue MPHUPOIHBIX
(GakToOpoB, OHO MOPOXKJTACT HOBBIA Tporiecc. ATPOOMOIICHO3 - CIIOKHAS OTKPBITAas CHCTEMA,
kotopasi, cornacHo lO.Oxym (1986), oOnagaer BBICOKOW  YYBCTBHUTENBHOCTBIO K
Bo3nelicTBusAM. Hano mosaraTe, 4YTO AJiA IpeCKa3aHUsl BOCCTAHOBJIICHUS arpO3KOCUCTEMBI U
yIOpaBlIeHUs €10, Heo0XoauMo B JeTalsiX  3HAaTh CTPYKTYypy aproouolneHo3a Hu ee
BOCCTAHOBUTEJIBHBIN MOTEHIMAN (WK 3Kosorudeckuit pesep, 1o IO.JL.M3pasmo (1976)).
WHnave cOXpaHUThH WM BOCCTAHOBUTH JAHHYIO CUCTEMY OYJET HEBO3ZMOXKHO.

[ToaToMy B cocTaB Oyioka mpenjaraeMoi Mojenu "DKOJIOTHS Cpelbl" BXOIUT OICHKA
BO3JICHCTBUS  HA BOJHO-BO3NYIIHYIO cpeny, Janmmadrt, dmopy u dayny. Tak, cpemu
pa3IUYHBIX BUJIOB DKOHOMHYECKHX OIICHOK COCTOSHHMSI TPHUPOJAHOM CpPEIbl HMCIOIB3YyeTCs
OIIEHKa JKOJIOTUYECKUX U3JIEPKEK, MPEACTABIISIIOLIUX co0oit COBOKYIHOCTb
HApOJIHOXO3SUCTBEHHBIX 3aTpar, BO3HMKAIOIIUX B CBSI3M C JIOMYCTUMBIM YpPOBHEM
DKOJIOTMUECKUX HapyweHuil [MwnanoBa, 1986]. Hampumep, ompeneneHue 3KOJIOTHYECKOIO
yimiep0a OT 3arps3HEHHs BOJHOW U BO3YIIHOW CPeIbl TPOBOIUTCS 1O hopMyIie:

D=3m+ VY, rne
O - BKOHOMHUYECKAs OICHKA;
3M - 3aTpatrhl Ha OCYLIECTBICHUE MPUPOJOOXPAHHBIX MEPOIIPUITHIA;
Y - paktrueckuii ymep0, NpUUMHIEMBIA X03IMCTBY M HACEJICHHIO ITOCJIE MPOBEACHUS WUITH
B pe3yJbTaTe HEMPOBEICHHUS MPUPOIOOXPAHHBIX MEPOTIPUATHI B CTOUMOCTHOM BBIPAKEHUH.

B sxoHOMHYECKHX OIIEHKaX B HACTOAIIECEC BPEMs MOXKET OBITh YYT€Ha TOJIBKO 4YacTh
W3MEHEHUH TMPUPOAHBIX KOMIUIEKCOB. YacTh ke HSKOJIOTHYECKHX H3MEHEHHH MOXET OBITh
ompezeneHa TOJbKO  CIIOBECHBIMU OIIEHKaMHM THUIa '"HexkenarenbHO'". be3ycioBHO, JaHHOE
COCTOSTHUE JIell C y4YETOM JKOJIOTMYECKOTo (hakTopa YK€ HE YCTpauBaeT COBPEMEHHYIO
Menuopanui. OKOHYATENBHBIA BEIOOP CHCTEMBI METHOPATUBHOTO BO3JICUCTBUS JTOJDKCH HAWTH
IKOJIOTMYECKOE  OOOCHOBAaHUE, BBIPAKEHHOE 4Yepe3  JeHCTBUTENLHOE  BO3JCWUCTBHE  Ha
OKpY’Kalolllyl0 Cpely, a HE B BHJIE COCTaBa COOPYKEHUH B pacuere Ha (popmalibHOE OMHCAHUE
pazjienia o OXpaHe OKPYKAIOMIeH MPUPO/Ibl B TPOEKTE MEIHOPALUH.

B mpoekTe ocymuTenpsHOTO 00BEKTa MeIHopanuu ApeHaxkeMm B moime p.Kuu, Ha
KOTOPOM HamMu MPOBOJUIUCH OMBITBl, W3 MPUPOJOOXPAHHBIX MEPONPUTUI ObLTO
MPEAYyCMOTPEHO JIMIIb  oOnaropakuBaHue mnaHmmadTa. B mporecce wmccnenoBaHuii ObLT
ONpeJIeNICH BBIHOC XMMUYECKHUX 3JIEMEHTOB C JIPEHAXXHBIM CTOKOM B BOJOIpPUEMHUK - p.Kuto,
KOTOppId B cymme jgocturan 150-250 kr/ra MenwmopupoBaHHBIX 3€Mellb B Troa. A
BHYTPHUIIOYBEHHBIA CTOK B MOJ3EMHbBIC BOJbI U3MEHUII MX XMUMHUYECKUU coctaB crycTs 10 mer



1ocjie Hadaja OCyLIEHHs, IPU 3TOM YpOBEHb MOJA3EMHBIX BojA NoHM3WiIcA Ha 40 cm. [pyrux
U3MEHEHUH SKOJIOTMU Cpelbl HE OTMEYaloch, 4YTO OOBSACHIETCS, BEPOSATHO, HEOOJbIION
IUIOINAABIO  JIAaHHOTO ydacTKa ocymieHus. Jlias BeIpaOOTKH CTpaTeruy HCIOJIb30BaHUS
IPUPOJHBIX PECYpCOB H,  CIEJOBATEIbHO, HKOJOTMYECKOM OLICHKH  NPEAIoaraeMblx
MEpONPUATHI HE0O0XOAWMO 3HATH MPOrHO3 U3MEHEHHS arpO3KOCHCTEMBI MPH €€ MEMOPAIIHH.
OTO BO3MOXKHO IIPH DSKCIEPUMEHTAIILHOM M HAaTYpHOM H3Y4YCHMM JaHHBIX M3MECHCHMH C
HoCHeayIomUM opOpMIIEHHEM pe3yJbTaTOB B BHJE JUHAMUYECKOH MOJETH, KOTOpas B
IPAKTUKE WH)XEHEPHOI'0 MPOEKTUPOBAHMs 00bEKTAa MEIUOpAlMU JOJKHA HOJABECTU K €AUHOMY
IPOCKTHOMY PELICHHIO, YUYUTHIBAIOIIEMY 3KOHOMUYECKHIA U HKOJIOTHYECKUH (haKTOphl (CM.pHC.
42). D10 TaKKe emie MoJJIe)KUT H3YYCHUI0, 0COOCHHO B yciaoBusax Cubupu.

B 010k skoHOMHYECKO# 3(PPEKTUBHOCTH BXOIAT BapUAHTHbBIC KalMTAIbHBIC 3aTpaThl,
€XKETOHBbIC 3aTpaThl, CBA3AHHBIC C JKCIUIyaTallMed TEXHUKH M CUCTEMbI, U OTHECCHHBIE K
JIOTIOJTHUTEILHOMY YpPOXKaro KyJIbTyp, YIIepO oT HemoOopa ypoxkast U UHCIIO MOJIEBBIX CE30HOB, B
KOTOpbIE€ BO3HMKAIOT JaHHble yiiepObl. Bo3MOXXHBI W Jpyrue BapuaHThl SKOHOMHUYECKHX
pacyeTosB.

BelmensnoxkeHHoe JOCTaTOYHO YETKO I10Ka3bIBAE€T - NPAKTUKA U IOTPEOHOCTH B
IPUMEHEHUN MEJIMOpalui JI0JKHBl YYUTBIBATh, YTO IOJAaya U OTBOJ BOJbI HA IMOJISIX - JIMILb
OJIUH BHJ MEJIHOPALUHU, KOTOPbIM JOIKEH 005S3aTeIbHO COYETAThCS ¢ KOMIUIEKCOM MHOIHMX
JpYT'MX BHJOB MEJIMOPATUBHBIX BO3JACHCTBUM M KyJIbTYpTeXHHMYECKHMX  paboT. OpHako
IPOEKTHUPOBAHUWE  CIIOCOOOB M METOJIOB MEJIHOpallMK JIOJDKHO MIATH Ha IOYBEHHO-
FEHETUYECKO OCHOBE, Oa3upyrollelics Ha 3HAaHUM CBOMCTB M PEXHMOB I10YB B UCXOJHOM U
MEJIHOPUPOBAHHOM COCTOSHMU. [IOMCK MHKEHEPHBIX pEIICHUH BO3JEHCTBUS Ha IOYBY C
LUEJbI0  TOJYYEHUS  YCTOMYHMBOM NPOAYKTUBHOCTA  arpO3KOCUCTEM  COYETAeTCs C
9KOJIOTUYECKUMHU TpeOOBaHUAMHU IOYB KaK COCTaBHOM yacTu Ouocdepbl U JaHAmAPTHO-
T€OXMMUYECKHM COCTOSIHUEM, TPEOYIOIIMM MOHMMAHHs CBA3€H B arpo’KOCHUCTEME B IICJIOM.
ITepexon MEJIMOPATUBHOIO TPOEKTUPOBAaHUSA Ha MO3ULUN TTOYBEHHO-T€HETUYECKOTO
000CHOBaHHUS MEIHOPALIMU PE3KO MOBBICUT KAYECTBO MPOEKTUPOBAHUS U COXPAHMUT MOYBY Kak
IIPUPOJHBIN pecypc.

B 3axmioueHue OTMETHM,  UYTO LENbI0 M3JI0KEHHsS JaHHOrO MaTepuana Oblia
JEMOHCTpalMsl  COCTOSIHMSL ~ OTHENbHBIX 3a1ad, KoTopele BxomaT B Mmozens III'OKM n
BO3MO>XHOCTH MEPCIEKTUBbI padOT B JaHHOM HarpaBiieHUHd. OIUH aBTOp, KOHEYHO, HE MOXKET
peaan30BaTh MPEUIOKEHHYI0 Mojienb. O/HAaKo ee OCYIIECTBICHUE OMpeaeniIo Obl mepexon
MEJIMOpallUd Ha HOBBIM ypoBeHb. A HEOOXOIUMOCTb OlpeaenaeHuss Kod3(pQGUIUEHTOB B
pacyeTHbIX OJIOKaxX MOJENH M3MEeHW/Ia Obl U MOAXOJ K M3BICKaHUSAM, TaK KaK BO3HHUKJA ObI
NOTPEOHOCTh M3MEPEHMsI HOBBIX MapaMEeTpOB HOBBIMU NpubOopamu. Pa3paboTka anropuTmoB
nojBesa Obl MEIMOPAaTUBHOE IPOEKTUPOBAHHE K CUCTEME aBTOMATUYECKOI'0 MPOEKTHPOBAHUS
(CAIIP), a mouBeHHO-T€HETUYECKUI TOX0 - K 00OCHOBAaHUIO MEIHOPATUBHOIO BO3JIEHCTBUS C
NO3UIUI ONTHUMM3ALMKN PEKUMOB IOYBBI KaK NMPHUPOAHOTo pecypca. CoXxpaHEHHE pPEXUMOB
MOYB M YIpPAaBJIEHWE UMHU MUMENO Obl KOHEYHBIM PE3YyJIbTATOM 3KOJOTUYECKH OOOCHOBAaHHBIE U
YCTOHYMBBIE YpPOXKau pPalOHMPOBAHHBIX COPTOB CEJIBCKOXO3SNUCTBEHHBIX KYJIBTYP.



3AK/IIOYEHUE

[IpenmeToM HcciaenoBaHus SBUIMCH OPOILLIAEMBIE U OCYIIAEMbIE TIOWMEHHBIE JIEPHOBBIE,
JNEpHOBO-TJIeeBaTbie M TOpdsHbIE MOYBHI B Tpeiesiax I0KHO-TAeKHOW IOA30HBI 3aragHon
Cubupu,KoTOpple HMMEIOT IIMPOKOE pACIpPOCTPAaHEHHE U SBIAIOTCS IEPBOOYEPETHBIMU
o0beKkTaMu Menuopauuud. B HacTosiiee Bpems ykKe HET COMHEHHS B HEOOXOAMMOCTH
OpPOCHUTEJBHBIX, OCYHIMTEIbHBIX U OPOCUTEIIbHO-OCYIIUTEIbHBIX CUCTEM HE TOJBKO B IOXKHO-
TaexHoi mom3oHe. Ho m Bo Bceld TaéxkHoil 30He 3amamgHoi Cubupu. OgHaKo ypoxau
CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYP Ha MEIMOPUPYEMBIX 3€MIISIX A0 CHX IIOpP OKa3bIBAIOTCSI MHOTO
HUKEe, 4YeM Ha HeMmenuopupyembix. [lepBas mpuumHa 3aKioyaeTcs B OTCYTCBHUE HayYHBIX
pa3pabOTOK IO IPOEKTUPOBAHUIO MEIMOPATUBHBIX CHCTEM JUIS HccienyemMoro pervoHa. Kax
MpaBUJIO, BCe MPOEKTHI Mo 3amagHoil CubOMpH OCHOBBIBAIOTCS HA UCXOAHBIX Iapamerpax Io
benopyccun. Bropas npuurHa XapakTepHa B LEJIOM JUJIi COBPEMEHHOM MEIMOpALNHU, KOTOpAast
3aKJII0YaeTcsi B OTHOLIEHWH K mouBe. [louBa, kak OOBEKT MeNUOpaluu MPAKTUYECKH He
paccmatpuBaetcs. OmHAKO TOYBBI — 3TO pecypc Omocdepsl m B ciiydae HX pa3pylICHHS
3aMEHUTH WK UMIOPTUPOBATH MX HEBO3MOXKHO.

Pa3BuTHe arposkojIOrM4ecKMX CHUCTEM HPHUOOPETAET C KaXIbIM TOJAOM Bce Oouibliee
3HaYeHHE KaK TMPEIMET HKOJIOTMYECKOro TMpOTHO3a paBUTUA Ouochepbl. DTO OTMeYaeTcs
MHOTMMH YYEHBIMH pa3HbIX crienuanbHocTel. [Ipuunna 3aximtouaercs, kak ormedaer H.A.Kan
(1986), B yBennueHN MHTEHCUBHOCTH BO3JICHCTBUS Ha arpoanamadr.

I".B.lo6poBonbckum (1986) xoHcTaTHpyeTcs (hakT pa3HOTO BO3JCHCTBUS HA TIOYBY MPHU
€e CeIbCKOXO3AWCTBEHHOM HCIONB30BaHUU. Bo3znmelicTBue MOXeT ObITh cOanaHCHPOBAHHBIM
(OpMHUPOBAHKUEM IIOYB BBHICOKOTO YPOBHS IIJIOJOPOJUsS, & MOXKET ObITh pa30alaHCUPOBAHHBIM C
U3BATUEM DHEPIHH, 3aKIIFOUYEHHOMN B MMOYBE, 32 YCET OBICTPON TPAThl €CTECTBEHHBIX MUTATEIbHBIX
pPecypcoB, YTO IPUBOJUT K MOTEPE MOUBEHHOT'O TUIOA0POIMS.

BoszaelicTBue ruipoTeXHUYECKON MEIMOpalui MOKHO OTHECTH K HanOosee CUIbHBIM U
OBICTPOACHCTBYIOLINM, HAJOXKEHHOE Ha CIy4yailHOe paclpesieieHre MPUPOAHbIX (PaKTOPOB, OHO
NOpOXk/IaeT HOBBIN ciydaiiHbl mpouecc. Ecnu mpuHATH BO BHUMAaHHE, YTO arpoOHMOIEHO3
OTHOCHUTCSI K CJIOXHBIM OTKpBITBIM cucteMaM, To corsiacHo W.IIpuroxuny m U.Ctpenbepcy
(1986) oHu 00651a1at0T BBICOKOW YYBCTBHTEIBHOCTBIO K (PIYKTyallMsM, U JIa)Ke camble Majble
(GiyKTyali MOTYT YCUJIMBAThCS U U3MEHSITh BCIO CTPYKTYPY TaKHX CUCTEM. A Tak KaK CUCTEME
INPUHAIEKUT CBOMCTBO HEOOPATUMOCTH, TO MEJIMOPATUBHOE BO3AECUCTBUE JOJKHO 00ECIIEUNTh
HanOonee HPPEKTHBHYI0 CaMOOPTaHHM3AIMIO arpoleHo3a W TMOCIEAYIOINN Iepexon ee
COCTOSIHUS Ha JKEJIAEMbII YPOBEHb.

[IpoBeneHHbIE HAMU HCCIIEOBAaHUS Ha MEJIMOPUPYEMbIX MOWMEHHBIX MMOYBax OacceilHa
p. O0M MOKa3bIBAIOT, YTO MOCTPOEHHBIE METMOPATUBHBIE CUCTEMBI HE 00€CIIEUHBAIOT MOTYUYEeHUE
YCTOMYMBBIX YPOXKAEB CEIbCKOXO3AWCTBEHHBIX KYJIbTYp U SIBISIOTCA MPUYUHON CHHKEHUS
MOTEHLUAIBHOTO MJI0JOPOIUS OUB. JTO, B YACTHOCTH, MOATBEPKAAECTCSA TEM, UTO B OCYIIAEMBIX
MOYBaX MPOUCXOJUT YCTOMYMBOE CHUKEHHE BJIAXKHOCTU K MpeAeNy pas3pblBa KanmWUISIPHOM
CBSI3U, CO3/AIOTCS PE3KO OKHCIUTEIbHBIC YCIOBHS, AKTUBU3UPYETCS MHKPOOMOJIOTHYecKas
AKTUBHOCTb, TNPOMCXOJUT CYIIECTBEHHOE YBEJIMYEHHUE  MOJABIKHBIX (OPM XHMHUYECKUX
AJIEMEHTOB M UX BBIHOC JIPEHAXXHBIM CTOKOM 32 MpeAesIbl TOYBEHHOTO MPOdUIIs.

MHoroBapraHTHbIE MOJIEJIbHBIE OTBITHI MTOKA3BIBAIOT, YTO IKOHOMUYECKOE PABHOBECHUE B
noyBax, ompezensoniee O0alaHc BEIIECTB, HACTYMAET NMPU COXPAHEHUU MOYBEHHBIX PEKUMOB,
OJIM3KUX K TeHeTH4eckuM. Ha 0OcCHOBaHNMM MHOTOJIETHUX HCCIEI0BaHUIN Ha MPpUMEpPE MONMEHHBIX
noyB OBLJIO TMOKA3aHO, YTO 3a/laya KOMIUIEKCHBIX METHOPALUH 3aKII0YaeTcs B ONTHMH3AIMU
PEKUMOB TIOYB, YTO OOECIEUUT COXpPaHEHHUE IUIOJOPOAMS MOYB M OAHOBPEMEHHO IO3BOJIUT
[OJy4aTh YCTOWYMBBIE YpOXKaW CEIbCKOXO3SAHCTBEHHBIX KYJbTYp, TPeOOBaHMS K YCIOBHUSIM
MIPOU3PACTaHUS KOTOPHIX COOTBETCTBYIOT PEKMMAaM ITOYB KOHKPETHOU TEPPUTOPHUH.

MBI He cuMTaeM IpeiaraeMblid MOIX0J] OKOHYATEIbHBIM U OECCIIOPHBIM, HO YOEKICHBI,
YTO B YCJIOBUSIX OOILEN SKOJIOTMYECKO 00eCieueHHOCTH, KOT/la K IM04Be Bce 00Jiee MOBBIIIAETCS
UHTEpeC Kak K pecypcy Oumocdepbl, 00laaaomemMy YHUKAIbHBIM CBOMCTBOM IUIONOPOIUS, U



COOTBETCTBEHHO MPEABSBIAIONIEMY MOBBIIICHHBIE TPeOOBAaHUS K MEIHOPAHUU, HEOOXO0IUM
HOBBIH KAaYeCTBEHHBIH YPOBEHb B Pa3BUTUU MEJIMOPATUBHOTO MPOEKTUPOBAHUS, KOTOPBII
3aKJII0YaeTCs B 0COOOM OTHOIICHMH K MOYBE KaK HEMOCPEICTBEHHOMY OOBEKTY MEIMOpAIHH.
PaBHOBecue oOMeHa BeHIECTBB IOYBE KaK HEM3MEHUMOM HSKOJIOTUYECKOW cpeze KHUBOTO
BelecTBa Ouocepsl He MOKHO ObITh HApyIIEHO. B CBS3U C 3TUM BeChbMa BAXKHBIM SIBJISCTCS
U3Y4YEeHHE PEKHMMOB IIOYB, KOTOpoe TpeOyeT CTalMOHAPHBIX HCCIEIOBAHUI.DTOT METOJ
MO3BOJISIET MPOTHO3UPOBATh M3MEHEHHE CBOICTB IMOYB C IOMOIIBIO OallaHCOBBIX PacyeToB,
(bu3UKO-MaTEMaTHYECKOTO MOJICTTMPOBAHHUSI.

B pesynbraTte pasBUTHS CTAallMOHAPHBIX WCCIEIOBAHUN YyXe pa3paboTaHbl OCHOBBI
TEOPUHU TUAPOTEPMUYECKOTO U COJIEBOTO PEXKUMOB MOUB U UX OanancoB. Haubonee papaborana
Teopust ~ BOAHOro Oananca. EcrecTBeHHBI BOIHBIA OanaHC (MPUXOAHBIE M PACXOIHBIC
3JIEMEHTHI) cocTaBisiercs s 5, 10,... 95% obecneyeHHOCTH BOTHOTO pexxuMa. BogHbli OanaHc
00BEKTa COCTaBISAETCS U Iocie ero menuopauuu. OJHAKO MEPCHEKTUBA €ro IPUMEHEHUS
MeTOJla BOJHOrO OanaHca B MEJIHMOpPAallMd BO3MOKHA TMPU YCIOBHH YCTPOMCTBA IyHKTOB
HaOJII0JIEHUH 3a €ro COCTABJIAIOIIMMU BO BCEX 30HAX HA OCHOBHBIX TUIAX IOYB U, YTO OCOOEHHO
Ba)XHO, HE TOJIbKO B YCJIOBHSIX C €CTECTBEHHBIM BOJIHBIM PEXKUMOM, HO U Ha MEIHOPUPYEMBIX
tepputopusix. HeoOXoauMocTh NpPOBENEHUS HCCICIOBAaHUNA B CTAlMOHAPHBIX YCIOBUAX
OTHOCHUTCSI KO BCEM PEXHMMaM I0YB, OCOOCHHO K MHUKPOOOOHMOXMMHYECKOMY, BKIHOYAIOIIEMY
U3Y4YE€HHE MMKPOOMOJOTMYECKOr0 M HSH3MMOJIOTMYECKOTO cocTosiHus mnouyB. Ha 3To0 panee
obpatun BuuMmanue A.A.Pome (1971). UM ObUIO BBIpaXXEHO, HAIIPUMEDP, COXKAICHHE O TOM, YTO
MHUKPOOHOJIOTHYECKOE H3YUCHHE TIOYB 3aKII0YaJIOCh B ONPEIEIICHUU COCTaBa MUKPO(DIIOpHL, a He
B HCCJIEIOBAaHUM MHUKPOOMOJIOTHYECKUX IMpolieccoB. Hamim uccienoBaHusl TakkKe OTYETIUBO
MOKAa3aJ 3HAYUMOCTh OHMOJOTMYecKOro ¢akropa (0COOEHHO HH3UMOJIOTHYECKOTO) Kak
WHAMKATOPa 3KOJOTHUYECKOTO COCTOSHUS TTOYBHI.

Heob6xomuMo Takke HMETh B BHIY, UYTO OOJbIIas TPYAHOCTh B TMPOBEICHUU
CTaIlOHAPHBIX MCCIEAOBAaHUN 3aKIIIOYaeTCs B OTCYTCTBUH MPUOOPOB, MO3BOJISIONINX B TEUCHHE
JUTUTEIIBHOTO BPEMEHU BECTH aBTOMATH3WPOBAHHBIC 3aMEphI MTOKA3aTENIeH MOYBEHHBIX PEKUMOB
C TIOMOIIIBIO TIOCTOSIHHO 3aryOJeHHBIX TaTYHKOB.

Oco0oro BHUMaHUS 3aCIyKUBAET TO OOCTOSATENBCTBO, YTO B PEIIEHUH MHOTHUX BOIPOCOB
HCCIICIOBAHMSI CBOICTB U PEXKUMOB TOYB HEH30EKHO COXpAHSIETCS THIIOTETHYHOCTh U B
pe3ynbTare — HEBO3MOYKHOCTD MOJIyUYE€HHUSI OJJHO3HAUYHOTO PEIICHUs, KaK TEOPETUUECKOro, TaK U
npakTudeckoro. OTcrola  €CTeCTBEHHO CTpeMIIGHHE M30aBUThCS OT MHOXKECTBEHHOM
000CHOBAHHOCTH, KOTOpasi MOXET OBbIThb OCYIIECTBJIEHAa Ha OCHOBE (M3UKO-MaTEMaTH4YECKOIO
MOJIeTMpOBaHusl ¢ mpuMeHeHneM OBM. Jlns storo TpeOyercs mareMaTudeckas MOJENb
(YHKIMOHUPOBAHUS BCEX)KMMOB B arpoO’KOCHUCTEME, KaXJIOTO B OTIEIBHOCTH U BO
B3aMMO3aBUCHUMOCTH, CTPYKTypa KOTOpOoW M Oblia mpejioxkeHa B riaBe 4 MaHHOW pabOoTHI.
Opnako pa3paboTka MOJENN BO3MOXHA Ha BBICOKOM YpPOBHE HCCIEIOBAHUNM M MPU HAITUYUHU
MOJTHOW WH(GOpPMAIMKM O CBOWCTBAaX U pPeXUMaxX MOYB B MPOIUIOM, HACTOSIIEM U OyIyIIeM.
Nuaue Qopmanuzamnmsi, Kak W3BECTHO, MOXKET OBITh HEHYKHOW WM omuoouyHoit. Poct
MacIITabOB MEIHOPATUBHOTO CTPOUTEIHCTBA B HEAJICKOM OYyAyIieM NOTpeOyeT JOCTOBEPHOTO
MPOTHO3a, KOTOPBIM TOCIY)XKHT OCHOBOM TEXHMYECKHX PEIICHUN TPU MEITHOPAIMU YJacTKOB,
MacCCHUBOB U PETMOHOB CTPAaHBI.

Cnenyet npusectu BbickasbiBanue B.A.Kosnbl (1989): «OcyiiecTBUMBI 1M ¥ HYKHBI JIH
BCE TH COOOpaKeHUs, TOX0KKEe Ha MeUThI? OHU 00s3aTeNbHBI, TaK KaK 3TOTO TPeOyeT KU3Hb U
nmpoiBeTaHue denoBeka. OHHM OCYIIECTBHMBI, IMOTOMY 4YTO OHH TIOJICKa3aHbl HAyYHBIMHU
WCCJICIOBAHMSIMH M OIBITOM MpakTUKU. HO, KOHEYHO, HYXHBI OOJbBINNE YCHIIWS, CPEICTBa,
TBOpUYECKHE KaJpbl U 0011lee TOHUMaHNEe TPOOIIEMBDY.
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