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I[MPEAUCIIOBHUE

3emenwHbIid o Coerckoro Coro3a cocrarisier 22,31 muH. kM, 70% ero npuxoaurcs
Ha HeONaronpusTHble B  CEJIbCKOXO3SHCTBEHHOM OTHOIIEHMHM IUIOLIAAM,  IO3TOMY B
COBPEMEHHBIX YCIOBUSAX MEIHOpalus- HE0OXO0AUMOCTh. Pa3BuTHe NaHHON OTpaciy JOJKHO
BECTH K JOCTHKEHHIO ONTUMAJIBHOI'O HApPOJAHOXO35ICTBEHHOIO pe3ysIbTaTa, BbIPAXKAOLIETOCs B
MOJyYeHUN YCTOWYMBON TNPOJYKTUBHOCTH arpo3KOCHUCTEM IPU COXPAHEHHUH 3KOJIOTHMYECKOTO
paBHOBECHsI B IIPUPOAE. DTUM ONpeAessieTcs HEOOXO0IMMOCTh HAyYHOI'O MOAX0Ja K PEIICHUI0
CIIOKHBIX 3a/la4, KOTOpbIE BO3HUKAIOT MNpH (OPMHUPOBAHUM U PA3BUTUH HKOHOMHUYECKH
3¢ (EKTUBHOIO U SKOJIOTUYECKH PALMOHAIBHOTO METMOPATUBHOIO 3€MIIEIEITHS.

W3 Bcex CymIecTBYIOIIMX BHJIOB MEIMOPATUBHOTO BO3JICHCTBHSA TMIPOTEXHHYECKAS
MeJmopanus, HaJIO)KEHHAss Ha €eCTECTBEHHBIN XO0J] TIPOLIECCOB, MPOTEKAIOIINX B
Ouoreonenos3ax, sBIsAETCSs Hambosiee CUIbHOHM U ObicTpoaeiicTByromeil. OHa TpaHchopMHUpyeT
pEeKUMBI OMOLIEHO30B B arpoOMOLIEHO3bl. ArpoOMOLIEHO3 UM €r0 OCHOBHAsl COCTaBIIAIOLIAs -
I0YBa - OTHOCATCS K CJIOXHBIM OTKPBITBIM CHCTEMaM H, CJIEIOBATEIbHO, 00JIaa0T BBICOKOM
qyBCTBUTEIBHOCTbIO K QuiykTyarusm (Oxym, 1986). Takum oOpazom, caMble MeJKue
GuyKTyauu MOT'YT YCWJIMBaTb U H3MEHSTbh BCIO CTPYKTYpy arpoOuoleHo3a. A TaKk Kak
NOJO0HBIE CHCTEMBI 00JIAZal0T CBOWCTBOM HEOOPAaTUMOCTH, MEITHOPATUBHOE BO3JCHCTBUE
JIOJDKHO obecneunBaTh Hanbosee 3(p(EeKTUBHYIO caMOOpraHu3aluio arpooronetosa. C panHon
TOYKHU 3PEHUSI OTBETCTBEHHOCTh MEIIMOpAIMi 0COOEHHO BEJIMKA.

[IpenmeTroM HacTOSIILIEr0 MCCIEAOBAaHMS sABIsSeTcs nenocdepa - BakHEHIIas 4acThb
Oounocdepsl, ¢ KOTOPOI CBsi3aHa KHU3Hb YeroBedecTBa. Ho mpu pemeHnu npoOaeMbl OBBIIICHUS
SKOHOMHYECKOr0 IJIOAOPOAMS IOYB HEOOXOJUMO IIEJIEHANPABICHHO U 3KOHOMMYECKH
000CHOBAHHO MEPECTPOUTH UX CBOMCTBA M peXUMbL. COBpEeMEHHOE HETaTUBHOE OTHOIICHHE K
MEJIMOpallMid - BPEMEHHOE sBJIIEHHE, B OOJBIION CTENEeHHM BBI3BAHHOE HENPABUIbHBIM
IUIAHUPOBAaHHEM €€ Pa3BUTUS M TIOJTYYEHHBIMH COOTBETCTBEHHO pE3yJbTaTaMH, a TaKxKe
0TYACTH U ONpeETICHHbIM HalpaBICHUEM Pa3BUTHS MEITHMOPATUBHON HAYKU.

JlmuTenpHOE BpeMsi  TOJ  MEJNHMOPATHBHBIM BO3JICHCTBHEM IMOHMMAIOCH TOJBKO
peryiaupoBaHHe YpOBHS TPYHTOBBIX BOJ B IouBax. llpeamosaranock, 4To yke JaHHBIE
MEPOTIPUATHS TOJKHBI OKYIHUTHCS YBEIMYeHHEM ypokaeB. CTEneHb HapyIIeHUs IUIOJO0POIUS
[OYB TIPU MEIHMOPATHUBHOM CTPOUTENBCTBE HE OLIEHHWBANACh U Mep MO €€ BOCCTAHOBJICHUIO HE
npuHuManachk. Jlaxke BHECEHWE MHHEPAJIBHBIX YIOOPEHUH CUYHMTANIOCh HEOOS3aTeIbHBIM.
Ypoxkan Ha METUOPHPOBAHHBIX MOYBAX YAacTO OKA3bIBAIMCh HUXKE, YEeM Ha OKpY)Karouleu
tepputopun. [louBa B KauecTBE 00bEKTa METHMOPALINY TIPAKTUIECKH HE pacCMaTPUBAIIACH.

Onnako, HauMHas ¢ 60-bIX IT. HCCIEIOBATENM JOKa3bIBAIOT 3HAYMMOCTb 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, MOJCTHIAIOIINXCS pPa3HBIMA MaTePHHCKHMU
nopoaamu (3aiinensman, 1986). UccnenoBanus mokasaial, YTO CBOWMCTBA TSKENBIX MOWMEHHBIX
3€PHHCTHIX, JIYTOBBIX M HEKOTOPHIX BHJOB JEPHOBO-TJIEEBATHIX IOYB, XaPAKTEPU3YIOIIUXCS
OOKOBOW BOJOMPOHHUIIAEMOCTHIO TOPU30HTOB Oojee 0,4 M/CyT., CIOCOOCTBYIOT 3¢ HEKTHBHON
pabore npeHaxka. OTrJeeHHbIE MOA30JbI, MOJA30JHUCTHIE, JEPHOBO-TIOJ30JIUCThIE U JIpyTue
NOYBBl € HU3KUM KO3(pPULIMEHTOM (QHIBTpallMM U HAIUYHEM BOJAOYIOpa Jaxe MPH 4acToM
JIpEeHaxe HEe OCBOOOXKHAOTCS OT  M30bITOYyHOW  Biard. Takum oOpa3oM, HeoOXoIum
Tu(epeHIIMPOBAHHBIA MOAX0 K CBOWCTBAM MOYB NpPU NPOECKTUPOBAHMH U  MPUMEHEHHU
MEIIMOPATHBHBIX ~MEPONpPHUATHH. YK€ Ha CTaJul MPOSKTHPOBAHUS CIIEAYEeT YYUTHIBATH TE
napamMeTphbl, KOTOpble OyIyT U3MEHEHBI B TPOLIECCe MPOBEACHUS METHOPATUBHBIX paboT. ITo
OTHOCHUTCSl TpPEXKAE BCEro K pexXHMaM I[04YB: T'MJIPOTEPMHUUYECKOMY, OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIEHOMY, MUKPOOOOHO - U THAPOXUMHUYECKOMY.

Bmecre ¢ TeM DNpOrHO3 HM3MEHEHHMs JAOJDKEH OXBAThIBaTh BCE CBOMCTBA IOYB. JTO
MO3BOJISIET YTOYHUTH MapaMeTpbl MEIMOPATHBHON cUCTeMBl. Tak, W3BECTHO, 4TO TOpd MOI
BIMSIHUEM IIPOLIECCOB KOAryJALMM T'YMHHOBBIX KHUCIIOT INpPHOOpeTaeT TUApOPOOHOCTb, UTO
BBIP)KACTCSI B CHIDKEHUHM (DUIBTPAIIMOHHBIX CBOMCTB TOpQsHON 3anexu. P.Orrenbcman
(1978) ormewaeT, dYTO pa3IWYHBIMH aBTOpaMu mpuBomutcs 61  dopmyna nnus pacuera



pacCTOAHUN MEXAY IPEHAMU U CYILECTBYET HECKOJIBKO HOMOTPAMM JIJIs BHIIOJIHEHUS IOJJOOHBIX
NPAaKTUYECKUX pacueToB, IMpPH 3TOM HU B OJHOM K3 HUX OTMEYEHBIX (PaKTKOATYISIUU
TYMUHOBBIX KHCJIOT WM U3MEHEHUS I'yMU(QHUIMPOBAHHOCTH pa3/araroluXxcs pPacTUTENbHBIX
ocTaTKOB Topha HE yduThIBaeTcs. TakuMm o00pa3oM, MPOEKTUPOBAHHE U TOCIEAYIOIIee
CTPOUTENIBCTBO U JKCILTyaTalusl MEJIMOPATUBHBIX CUCTEM JIOJDKHBI OCYHIECTBIATHCA C MO3ULUM
MOYBEHHO-3KOJIOTMYECKOr0 0OOCHOBAHUS BO3MOKHOCTH U II€TIECOO0PA3HOCTH OCBOCHUS 3€MEIb
Y BKJIIOYEHMS X PECYPCHOIO NMOTEHIMANIA B CUCTEMY PErMOHAIbHON MEITMOPALUH.

B 3amagnoit Cubupu OTCYTCTBHE HAay4dHBIX pa3pabOTOK MO PETMOHAIBHOM METHOPALUU
IPUBOJUT K TOMY, 4YTO TP IPOECKTHPOBAHMM JAHHBIX MEPOIPHUATHH  BECh PACYET
OCHOBBIBA€TCSI HAa 3aBUCUMOCTAX, MOJYYEHHBIX s yciaoBuil benopyccun. OnHako AaHHBII
PETMOH UMEET CBOM OCOOCHHOCTH, KOTOPbIE JOJKHBI ObITh OTPa)KE€HBI NP MPOEKTUPOBAHUU U
CTPOUTEIILCTBE.

Bomnpocsl onpenenenust crparerud NpupoJonoas3oBaHus 3anaqHoii Cubupu cBs3aHbl C
ee IMPUPOAHO-KIMMATUUECKUMU  YCIIOBUSIMHU: JUIMTEIbHBIM YBEJIUYEHHEM JUCIPONOPLUU
MEXIy TOJOBBIM DPAJUALMOHHBIM OallaHCOM M KOJIMYECTBOM TOJOBBIX OCAJKOB, a TaKXKe
PaBHUHHBIM XapaKTEpOM TEPPUTOPUU, BBICOKOM 3a0o0ji0ueHHOCThIO (36% oO0mel miomanm
CyIIM) U BBICOKOH HMHTEHCHBHOCTBIO TOpdoHakomieHus. OaHako, HECMOTPS Ha TO, YTO B
Hacrosee Bpems 3anajaHas Cubuph SIBJISETCS PETMOHOM MHTEHCHBHOIO OCYLIEHHS, FOXKHAs
4yacTh pacCMaTpUBAaEMOM TEPPUTOPUU TOJILKO OJIMH pa3 B 5 JieT ObIBaeT M30BITOUYHO YBJIA)KHEHA,
a B OCTaJbHbIC T'0OJIbl B BEreTAl[MOHHBINA MEpHUOJ HAOIIOAAETCs SICHO BBIPAKEHHbIN aeduuut
Baaru (Mesenues, Kapnauesuu, 1969). CrenoBatenbHO, HEOOXOOUMO U BBIOOPOYHOE
OpOILLEHUE 3EMEIIb.

[loiimenHble MOYBBI HauOoOJiee NOCTYIHBI JJIsi BBEIACHHUS B CEJIbCKOXO3SHCTBEHHBIN
o0opoT  mocie  MpoBeJeHHs  Menuopauuu. MenuopaTuBHbIM GoHa moiMel p. O6u u ee
npuTOKOB coctaBisieT 440 Toic. ra uiu 34% ot o0mIei mIomaau o0CKoi moimel. B ocymrennn
Hy)K7aroTcs 334 Thic. Ta MONMEHHBIX MOYB, 4YTO cOCTaBisAeT 76% OT MenuopaTuBHOrO GoOHIA.
Oxkomno 100 ThIC. Ta HyX/1al0TCA B KOMIUIEKCE KYJIbTYP TEXHUYECKUX U arpOTEXHUYECKUX padoT.
Ha octanpHO# muomaan HeoOX0AUMO MPOBEJCHUE OPOCUTENIBHBIX MEJIMOpalMid. Y 1elbHbIN Bec
U 3HAUY€HUE NMOWMEHHBIX IOYB B CEJIbCKOXO3SIICTBEHHOM IPOM3BOJCTBE JAHHOW TEPPUTOPUH
BO3pacTaeT ¢ [ora Ha ceBep. B ycloBHsX caMoo0ecriedeHusi HaceleHus MpOIyKTaMu
NOMMEHHbIE TOYBBI MPEACTABISAIOT CYIIECTBEHHBINM pe3epB. Bwmecre ¢ Tem, Obckas moiima -
CJIOXKHBIA TPUPOJIHBIN KOMIUIEKC, OCBOEHHE KOTOPOrO JOJDKHO OCHOBBIBATHCS HA CTPOTOM
HayyHoM  nonaxone.  CrieoBaTenbHO,  IIMPOKAs CEIbCKOXO3SHCTBEHHAasT  MEIHOparIus
NOWMEHHBIX MOYB HOKHO-TA&KHOM MOJ30HBI TpeOyeT  THIATEIbHOTO U3Y4YEHHI U
HKCIEPUMEHTAILHOTO OOOCHOBAHMSI PAa3IMYHBIX HANpaBICHUH MEIHMOPaTUBHOIO BO3JEHCTBUS
Kak croco0a »KOJIOro-COLUAIBHOTO 0JIaroycTpoiCcTBa MOMMEHHBIX TEPPUTOPUN NIPU  YCIOBUU
COXpaHEHUs MOYB MOMM Kak MPUPOJHOTO pecypca Ouocdepsl.

[fens m 3a1a4u HCCIEJOBAHMUSL

[lenbto qanHOM pabOTHI ABIsAETCS 00OCHOBAHNE HANPABICHUA METHOpAIlMU MOYB MONHM
Ha OCHOBE BBISIBJICHUS U3MEHEHUI UX PEXUMOB I0J] BIMSHUEM MEINOPATUBHOIO BO3JAEHCTBUS U
OILICHKH CTETIEHU HApYLIEHUS X HKOJIOTUYECKOTO PaBHOBECHSI.

B pamkax o01ieil mporpaMmbl HCCIEIOBAHUN peIIaTuCh CICAYIOINE 3a0a4u:

1. 3ydeHne peXKMMOB IOMMEHHBIX ITOYB FOXKHO-TA€KHOM MO/I30HBI.

2. MccnenoBanne N3MEHEHUH CBOMCTB M PEKUMOB I10YB I10]] BIUSHUEM MEJINOPALNU U
MyTeN UX ONTUMHU3ALIH.

3. OmpeneneHue CTENEHU MEINOPATUBHOIO BO3ACHCTBHS HAa XUMHYECKHI COCTaB
JPEHAXXHBIX U MOA3EMHBIX BO/I.

4. O60CHOBaHME UCXOIHBIX JaHHBIX JUI1 IPOSKTUPOBAHUS MEIHOPATUBHBIX CUCTEM.

5. Pa3paboTka CTpYKTYpPHOW CXEMbI MOJIEIH MOYBEHHO-TEHETHYECKOTO 00OCHOBAHUS
KOMIUIEKCHBIX MEJMOpaLUil.

HayuHas HoBHM3HAa pabdoTh 3aKiOYacTCs B NOYBEHHO-TEHETHUECKOM
00OCHOBaHMM BO3MOXXHOCTH M L€JI€COOOpPa3HOCTH OCBOEHUS IOMMEHHBIX 3eMelb OacceliHa
p.O6u B mpeznenax IOXKHO-TAEKHON IOJ30HBI, BKIIOYEHHS HUX PECYpPCHOro MOTEHLUala B
CUCTEMY PETMOHAJIbHOU MEIHOPALUH.

Brnepsrie B ycnmoBusx 3anagHoit CuOMpHU KOMITIEKCHO PACCMaTPUBAIOTCS PEKUMBI TIOYB
IOMM B €CTECTBEHHOM M MEJIMOPHUPOBAHHOM COCTOSHHUSAX M YCTAHABIIMBAIOTCS I1apaMETPBI
ONTUMH3ALMH BOJHOTO, TEMIIEPATYPHOTO, OKHCIIUTEIBHO-BOCCTAHOBUTENBHOIO, IUTATEIBHOTO



PEKMMOB MOYB Ui MPOSKTHUPOBAHUS MEIMOPATUBHBIX cucTeM. Pa3BuTo mpencraBieHue
0 TMOYBaxX IMONM Kak O MOJCIBHOM OOBEKTE NI  W3YYCHHs MOCIEACTBHIA BO3ICHCTBHS
MEJIHOpAlMK, a TaKKe O JMHAMUKE IMOYBEHHBIX PEKHMMOB B IMOiIMaxX Kak O crernupuyeckoMm, O
IIPOTUBOPEYMBOM  SBJICHUH, KOTOPOE XapaKTEpU3yeTCsi HEOAHO3HAYHBIMH KOHEUHBIMU
pe3ynbraTamu. llokazaHo, YTO HAaNpaBIEHHOCTb IOYBEHHBIX MPOILECCOB  CYIIECTBEHHBIM
o0pa3oM orpeaensercst reoMop(OIOro-TUTOIOTUIECKUMH YCIOBUSAMHE MTOMM U HUHTEHCUBHOCTBIO
MEJIMOPATUBHOTO BO3ACHCTBHUS.

B pesynbrare BCECTOPOHHUX  AKCIEPUMEHTAJIbHBIX M  HATYpPHBIX HCCIIEJOBaHUM
000CHOBaHa CTEMEHb MEJIMOPATUBHOTO BO3ICHCTBUS HAa XHMMHUYECKHH COCTaB MOPOBBIX,
JPEHAKHBIX, PEYHBIX U MOJA3EMHBIX BO/I.

JlokazaHo, YTO HaYaJlbHBIM YPOBEHb HAPYIIECHUS IKOJIOTMYECKOTO PaBHOBECHS B ITOYBAX
JIOCTOBEPHO KOHTPOJIUPYETCS COCTOSIHUEM OHOJIOTHYECKOTO pEeXHMa, a KOMIIICKCHBIMH
MOKa3aTelsIMH  OMOPHEPreTUYECKUX  MPOIECCOB  MOTYT ObITh: OKHUCJIUTEIBHO-
BoccTaHOBUTENbHBIN noTeHnuan (OBII), akTHBHOCTh MUKpPOOOIIEHO3a, KaTanas3bl, IEPOKCHUIA3HI,
nonudeHonokcuaa3pl. BriepBbie npeanokeHa CTPYKTypHass MoOjedb MOYBEHHO-T€HETHYECKOTrO
000CHOBaHHS KOMILJIEKCHBIX CEJIbCKOXO3SHCTBEHHBIX MEINOPALIU. B otnnume ot mmpoko
paclpoCTpaHEHHOW TOYKM 3pEHHUsT Ha MEIUOpalUIi0 KaK Ha KOMILIEKC  MEpOMNpUATHH,
o0ecrevyrBaroIUX ONTUMANbHBIE YCIOBUS MPOU3PACTAHUS CEIbCKOXO3SHCTBEHHBIX KYIbTYD, B
npeuiaraeMoil paboTe BIEPBBIE apryMEHTHUPYETCS TE3UC O TOM, YTO MEJMOpAIHs JOJDKHA
0o0ecrnevynTh ONTUMU3ALUIO PEKUMOB IMOYB OCPEICTBOM MOICPIKAHUSI B HUX IKOJIOTUYECKOTO
pPaBHOBECHS], ONPEIEIIEMOro I'eéHe3ucoM 1ouB. JIaHHBIM 1OAXOJ IMO3BOJIAET UCKIHOYMTH
CHI)KCHHME IUIOJIOPOJUS TIOYB TMPH OJHOBPEMEHHOM IOJIYyUEHHUH YCTOMYMBBIX YpOKaeB
pallOHMPOBAHHBIX CEIBCKOXO3AHCTBEHHBIX KYJIBTYP.

OcHoBHbBIE TONOXKEHHSI OOOCHOBBIBAIOTCA Ha MpUMEpe  I[OYB  IMOWM, Haubolee
MOJIBEPYKEHHBIX (MIYKTYyalusiM BHELTHEH CPEIbl.

Ha 3amuTy BBHOCHUTCS NOYBEHHO-TEHETHYECKOE OOOCHOBAHUE YCIOBUHN U
OLICHKA TIOCJEICTBUNH MEJIMOPATUBHOIO OCBOEHHUS IIOYB IMOMM HOKHO-TA€KHON IOJ30HBI
3anaanoit Cubupu.

WccnenoBanus, npoBeiCHHBIE HA METMOPUPYEMBIX MTOMMEHHBIX MOYBax OacceitHa p.Oou,
MOKa3bIBAIOT, YTO IOCTPOEHHBIE MEIMOPATHUBHBIE CHUCTEMbl HE TOJIBKO HE 00ecrednBaroT
MOJIyYE€HUE YCTOMUYMBBIX YPO)KAEB CEIbCKOXO3IUCTBEHHBIX KYJIbTYP, HO U SIBJISIFOTCS MPUYUHOM
CHW)KEHHSI TIOTEHIUAIIBHOTO IIJIOIOPOAHS TIOYB: B OCYIIAEMbIX IIOYBAX IIPOUCXOJUT YCTOMUNBOE
CHI)KEHHME BIQKHOCTH K  Tpeneny pasppiBa KanWUISPHOM CBSI3M, CO3JAIOTCA PE3KO
OKHUCJIUTEIbHBIE YCIOBHS, AaKTHUBU3UPYETCS MHUKPOOMOIIOTHYECKass M DH3UMOJOTHYecKas
AKTUBHOCTb, MPOUCXOJAUT  3HAUUTEIBHOE YBEIMYEHUE MOJABMKHBIX (OPM XHUMHUECKUX
AIIEMEHTOB M UX BBIHOC IPEHAXXHBIM CTOKOM 3a TMpeelbl IOYBEHHOTO MPOohuIIs.

[IpoBeneHHBIE MOJAENBHBIE OIBITHI IMOKA3bIBAIOT, YTO JKOJIOTMYECKOE PpAaBHOBECHE B
noyBax, OIpeJelstoliee 0alanc BeUeCTB, HACTYMAET MPU COXPAHEHUHU MMOYBEHHBIX PEKUMOB,
ONM3KUX K TeHeTHYecKUM. KOHTpOIMPYIOIUMH MOKa3aTeNsIiMU  SKOJIOTHYECKOr0 COCTOSTHHS
MOYB B YCJIOBUAX JIEHCTBYIOIIUX MEIHOPATUBHBIX cucTteM MoryT ObiTh OBII u mapameTpsl
MUKpPOOOOMOXMMHUYECKUX TPOIIECCOB: MHKPOOOLIEHO3, NepoKcHaa3a, nojaudeHoNoKcHuaa3a 1
karanaza. CrnegoBaTelbHO, MCXOJHBIMH IapaMeTpaMHu MpPH MPOSKTUPOBAHUU METUOPATUBHBIX
CHUCTEM JIOJKHBI CIYKUTh PEXKUMBI U cBoicTBa nmoyB. [logo0HOe perienue npoOiaeMbl O3BOJISET
MoJIy4aTh YCTOMYMBBIE YPOKaW CEIbCKOXO3AWCTBEHHBIX KYJIbTYp IPH COXPAaHEHHUM IOYB KaK
MPUPOJIHOTO pecypca Ouocdepsbl, 0071a1ar01IEr0 CBONCTBOM IJI0JOPOIHUS.

[Ipemyaraemplii MOAX0A K MEIMOPATUBHOMY MPOEKTUPOBAHUIO C MO3ULUNA CO3IaHMS
ONTUMAJBHBIX PEKUMOB II0YB, BOIUIOLIEHHBIH B BHUIE MOJIEIM TOYBEHHO-T€HETHYECKOIO
000CHOBaHMS KOMIUIEKCHBIX MeNuopanuii , Oosee I0CTyNeH B paboTe, MO3BOJSET OTOWTH OT
yueTa HEYCTOWYMBBIX METEOIIEMEHTOB, OCHOBBIBAETCSl HA M3BECTHBIX OAIaHCOBBIX YPaBHEHMSIX
IIOTOKA BELIECTB M DHEPIHM, NAET BO3MOXKHOCTb NEPEHUTH K CUCTEME aBTOMATHYECKOTO
npoektupoBanusi (CAIIP). HaxomieHHple TeopeTHdecKue pa3pabOTKu M (HaKTHISCKUH
Marepuan MO HWHXXEHEPHOM MEeNuopaluu, JUHAMUYECKOMY MOJEIMPOBAHUIO OTIEIBHBIX
TEXHUUYECKUX PEIICHUH MO3BOJISIET MPOBOIUTH ONTUMHU3ALMIO MOYBEHHBIX PEXKHUMOB, KaK B
npoliecce METUOPATUBHOTO MPOSKTHUPOBAHUSA, TAK U B SKCIUTYaTAllMOHHOM PEKUME Ha 00BEKTax
MEJIHOPALUH.

[IpakTuyeckoe 3HaAaUYEHUE paobdoTol3aKIIOYACTCI B TOM, YTO UCCIIEIOBAHO
M3MEHEHHE PEXHMOB IOYB MPH MEIHMOPATUBHOM BO3JEHUCTBUHU, JaHa OLIEHKA HaIpaBlIEHUN



JNAaHHBIX W3MeHeHud. BmepBeie s ycmoBui 3amagHort CHOMpPH TIOMYyYEHBl TapameTphl
ONTUMH3AIMU PCIKHUMOB II0YB HOI>'IM, KOTOPBIC BOLIIM B PCKOMCHAAIIMHU, YTBCPKIACHHBIC
MunBoaxo3zom CCCP st mpoeKTHpPOBaHUS U CTPOUTENHCTBA B TOMCKOM o0nacTu. BrisBieHbI
oyt OIITUMH3AIINU HOUMEHHBIX MCIIMOPUPYCMBIX IIOYB HOI>’IM, Ha OCHOBaHUM YECTO
pa3paboTaHbl PEKOMEHJALUU IO CEIbCKOXO3SUCTBEHHOMY HCIOJIB30BAHUIO MEIUOPUPYEMBIX
3€MeEIIb.

VYcTaHOBNEHBI NTOKA3aTeNM BBIHOCA XMMHMYECKHUX JJIEMEHTOB M3 MOWMEHHBIX MOYB Ha
o0beKTax Menuopanuu. Pa3paboTaHbl cHCTEMBl JATYMKOB JUIS M3YYEHHUS TEMIIEPATypHOTO U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO PEKUMOB M YCTaHOBKAa JJIsi MOJEIUpPOBaHUs Ipoliecca
MUI'pallu XUMHUYCCKUX 3JICMCHTOB ITPHU MCIIMOPATUBHOM BOSIIGfICTBPIPI.

Pesynbpratrb HCCIenOBaHUS pPealM30BaHbBl BCEeMH HOPMATHUBHBIX
JOKYMCHTAX, COCTAaBJICHHBIX IIpH JIMYHOM Y4YaCTHM aBTOpa HWIKW IIOA €Iro PYKOBOACTBOM,
UCIOJIb3YEMBIX B MPOCKTHUPOBAHUH MeIMOpaluu 3eMenb. [lomydeHsl aBTOpCKUE CBUAECTEILCTBA
3a HOMepoM 1557145 u 1625384. OnybnuxoBano 84 pabotbl, B TOM ymcie 3 MOHOTrpadpuu



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

KynbrypHble OHOT€OIeHO3bI MPOU3BOMAT OPTAaHMYECKYIO MPOIYKIMIO MHUIIEBOTO U
MPOU3BOJCTBEHHOIO  3HAYCHHUS. Opnako 3¢ deKTuBHO yIpaBIsATh KYJIbTYPHBIMU
HKOCHCTEMaMH BO3MOXKHO JIHIIb TOT/Ia, KOT/Ia MPAaBHIBHO MOHSTHl CYIIHOCTH U HUCTOPHS
B3aMMOOTHOIICHUI IOYBBI, PACTEHUM U ycIOBUHM cpenpl. OTdykaas MPOAYKIHIO, YEIOBEK
JOJDKCH BO3BpalllaTh B TIOYBY B3SAThIE KOMIIOHEHTHI,  coOiomas OalaHc, Kak B
KOJIMYECTBEHHOM, TaK W B KAauyeCTBEHHOM OTHOIIEHUH, aJEeKBAaTHO BHIOMpATh METO/bI
MEJMOPAIMHA, PACCYUTHIBATH W JaBaTh OOOCHOBAHHBIC MPOTHO3BI  IOCIEICTBUN CBOETO
BO3/ICHICTBUS HA MPUPOIHBIC JIaHAMA(THI, YTO BO3MOXKHO JIUIIb MIPH TITyOOKOM 3HAHUU MOYB U
WX B3aUMOOTHOIIIEHUS C reorpaduueckoit cpeaoi.

Eme B 1951 r. OCHOBOMOJIOXKHUK COBETCKOM MenuopaTtuBHOM Hayku A.H.KoctsikoB
OTMeYall, YTO "B3aMMOCBS3b MEJIMOPAIIMH U HAIIPaBJICHUS MOYBOOOPA30BaATEIHLHOTO Mpoliecca Ha
MEJIHOPUPYEMBIX 3EMIISIX IPEIONpeAeisieT MNPUMEHEHHUE TIeHEeTHYECKHMX MPUHLHUIIOB TMpU
PacCMOTPEHUH MEJIMOPATHBHBIX BOIIPOCOB M MpoiieccoB B ux aunamuke" [Kocrsakos, 1951, ¢.3].

B coBpeMeHHOM MPOCKTUPOBAHUN OOBEKTOB MEIUOpAIlMU BECh HHKEHEPHBINH pacyeT
CTPOUTCS Ha MarepuajaX H3bICKaHUI MO OTIENbHBIM CBOICTBAM  IOYB, CJEJIAaHHBIM B
JIOMEITUOPATUBHBIA TMeproJ.  [IpW TOYBCHHBIX W3BICKAHMSIX Ha OOBEKTaX MENOpaluu
MIPOBOSATCS CIEAYIOIINE PadOThI: BBISBISIOTCS TUIIBI U MOATUIIBI IIOYB C UX MPOCTPAHCTBEHHOM
MPUYPOYCHHOCTBIO, BBIUUCISIOTCS HMX IUIOMIAAM W ONPEICSISIOTCS  BOJHO-(DHM3WYCCKHE
CBOMCTBa Ha IMpeobiagaronuX THMaxXx MOYB (00BEMHBIM Bec, KOAPOUIHMEHT (UIBTPALIUH,
MpEACNIbHO-TI0JIEBAasl BJIATOEMKOCTh M MaKCHMallbHas THUTPOCKONMHUYECKas BJIAXHOCTb). B
MPOEKTax MO OPOIICHUIO YYeT MOYBEHHBIX YCJIOBUMN, B YACTHOCTH, BBIPAKACTCS B ONpPEACTICHUN
MOJIMBHOM HOPMBI JUIS Pa3HBIX CJIOEB TOYBBHI M3 pacueTa BEIWYMHBI HWKHETO Mpejaesia
ontumanbsHoOi BinaxkHoctu 0,70 - 0,75 ot mpenenpHo-moneBoit Braroemkoctu (I1I1B), HO Tem
HE MEHEeEe BEJIMYMHA TOJUWBHOW HOPMBI TMPUHUMAETCS BE3/I€ OJIMHAKOBOW HE3aBUCHUMO OT
OCOOCHHOCTEH TOYB PErMOoHa W IUIAHUPYEMBIX CEIThCKOXO3SIICTBEHHBIX MOCEBHBIX KYIBTYP.
[Tpu moxdope MOXKIEBATLHOW TEXHUKH YYHTHIBAIOTCS W (DUIBTPAIIOHHBIC CBOWMCTBA ITOYB.
OpnHako MHTEHCUBHOCTH JO0XK/ISI COBPEMEHHBIX MOMUBAIBHBIX YCTAHOBOK HACTOJIBKO Maja, 4To
OHa TMPAKTHUYECKH MCKIIOYaeT o0pa3oBaHWE MOBEPXHOCTHOTO CTOKa Ha JIOOBIX IOYBax,
MPOEKTUPYEMBIX MMOJ OpolleHue. B pesynbpTare TepsieTcs CMBICT U3Y4YeHUS (PUIBTPAMOHHBIX
CBOIICTB TOYB.

Ha 00BEKTaX OCYyLIEHHMs IIOYBEHHbIE U3BICKaHUS ele Oosiee YIpoIIaloTcs,
OTPaHUYMBAACH OIpeAeIeHueM (UIBTPALIMOHHOW  CIIOCOOHOCTH TOYBOTPYHTOB METOJIOM
HaJIuBa B CKBaXXUHY. ATrpoXMMHMUYECKHE TOKA3aTENIM NOYB JJI OLEHKH IUIOAOPOIUS U

pacueTa U3BECTKOBAHUS U 103 YAOOPEHUN NpU 3aJJaHHOW ypOKalHOCTU KYJIbTYp IMPHUBOIATCS B
paznene npoekrta "CenbCKoX03sIIICTBEHHOE OCBOEHHE".

Ecnu e npoaHanu3upoBaTh CyTh UMEIOIINXCS TPOEKTOB OPOLIEHHS U OCYILIEHUS 3eMeb
pasHBIX PErHMOHOB CTPaHbl, MOXHO CJAENaTh BBIBOJA, YTO BCE OHU OJIM3KHM HE TOJBKO IO
3HAYEHUSIM M1apaMeTpPOB, HO JIaXe IO MPOEKTHBIM YPOBHSIM YpPOXKA€B CEJIbCKOXO3SHCTBEHHBIX
KynbTyp. [IpyunHa 3TOrO0 3aKiro4aercs B TOM, UYTO JAHHBIE pacueThl BEIyTCd MO OAHMM U TEM
K€ WHCTPYKUHAM, O€3 OJDKHOTO ydeTa MPUPOIHBIX YCIOBUH U OCOOEHHOCTEW MOYBEHHOTrO
IOKpOBa KakK OCHOBHOTO OOBEKTa MEIMOPATUBHOIO Bo3jeiicTBUA. O000mas H3M0KEHHOE
BbIIIIE, MO’KHO CJI€aTh BBIBOJI, YTO B HBIHE CYIIECTBYIOIIMX MPOEKTaX HE MpeayCcMaTpUBAIOTCS
MEPONPUATHSI KOMIUIEKCHON Mennopauuu. MennopaTuBHbBIE CUCTEMBI, C IOMOIIBIO KOTOPBIX
IPU COOTBETCTBYIOIIEH arpoTEXHUKE OCYILECTBISETCS CENbCKOXO3AWCTBEHHAs Melnopanus,
B HACTOSIIIEE BPEMS PAaCCUMTHIBAIOTCA M IPOEKTUPYIOTCS MCXOAS U3 PETYJIUPOBaHUS YPOBHS
TPYHTOBBIX BOJ MEJTMOPUPYEMBIX TEPPUTOPHH.

Ilepexon € MEIMOPATHBHOIO IIPOCKTUPOBAHMS HA HOBBIM KAYECTBEHHBI YPOBEHb
NOJpa3yMeBaeT IMOBbINIEHUE TpeOOBaHMH K MEJIMOPAaTUBHOMY NporHo3y. Pa3zoOmieHue
UCCJIENOBAHUM OTAENIBHBIX COCTABJIAIOIIMX IPHUPOJHOTO KOMIUIEKCA NPUBOAUT K KPYIHBIM
npocyeraM. JlaHHBIE HEyZAuM SABIIIOTCA PE3YJBTATOM HENOCTATOYHOIO 3HAHHSA CYIIHOCTH
IPOIIECCOB, MPOTEKAIOUIMX B 30HE a’pauuu, OCOOEHHOCTeW M3MEHEHHUS BOJHO-COJIEBOTO,
BO3yIIHOTO, TEMIIEPATYPHOIO M JPYIMX PEKUMOB IIOYB KaK B €CTECTBEHHOM COCTOSIHMHM, TaK



U TOJ BIUSHUEM METHOpPAaTUBHOrO Bo3jaeWcTBUA. [lo3HaHHWe CYIIHOCTH MPOIIECCOB,
IPOUCXOAIINX B MOYBAX M MX KOJMYECTBEHHAs OLICHKA BO3MOXHBI B PE3Y/IbTAaTe€ HU3YUYECHUS
PEKUMOB MOYB MPH AJIUTEIBHBIX CTAllMOHAPHBIX HCCIEeNOBaHUAX. B MennopaTUBHON MpakTHKe
U3BECTHBI PabOThI, B KOTOPHIX OTMe4aeTcsi 3((EeKTUBHOCTh KOMIUIEKCHOTO BO3JCHCTBHSA Ha
dbopmupoBaHUE ypoxas. Tax, B.B.lllaGanoBeiM (1980B) ObLIO OMNpeaeIeHo, dTO
3 PEKTUBHOCTh TOJBKO BOJHBIX (OPOCUTEIHHO-OCYIIUTENbHBIX) MEIHOPALUuid  JOBOJIBHO
Huszka:  20-40% cpeaHemHorosnetHeid mnpubaBku  ypokas. COBMECTHOE peryjJupoBaHUeE
BOJHOTO M TEIJIOBOTO PEXKUMOB JaeT mpuOaBky 25-50%, a KOMIUIEKCHOE peryaupoBaHUe
BOJHOTO, TEIUIOBOrO M muieBoro pexxuMoB - 90-130%. Ilpu stom moj peryaupoBaHuEeM
IUIIEBOIO0 PEXMMa B MEJIMOPATUBHOM IMPOEKTUPOBAHUU HMMEIOTCS B BHUAY J103bl a30THBIX,
bocPopHBIX U KaTUIHBIX YAOOpEHUI, BEHIOpAaHHBIE B COOTBETCTBUM C 30HAJIBHOW CHCTEMOM
3eMIIeIeNus 110 IPOEKTHBIM YPOBEHb ypoiKasd. [IMuTaTenbHbI peKUM - TOIBKO 4acTh CIIOKHOU
CUCTEMbl KPYIOBOPOTa BEILECTB B arpO’KOCHCTEME, U €r0 PEryJupOoBaHUE MYyTeM BHECEHHS
yKa3aHHBIX yIOOpPEHUH TO3BOJSIET BBOJIUTH B JAHHBIM KPYrOBOPOT HOBBIE KOJHYECTBA
9JIEMEHTOB NMUTAHUS PACTEHUM (XOTSI MPUMEHSEMbIE B HAcTOsIIee BpeMsl yI0OpeHusT Jajiekud OT
COBEpUICHCTBA, TAK KAK OHU HE KOMUPYIOT MPUPOJHBIA KPYTOBOPOT BELIECTB B arpOIKOCUCTEME
U, CJIEeIOBAaTEeNbHO, HE COXPaHAIT HuX OamaHc). KpyroBopor kaxaoro sjieMeHTa JIUTO- U
o6uochepsl MMeeT CBOM OCOOCHHOCTH. J[MHAMUKAa XUMHUYECKHX 3JIEMEHTOB, a B JAJIbHEUIIEM U
uX OaJlaHC CBSI3aHBI C NMPUXOJOM TOTO HJIM MHOTO JIEMEHTA B TIOYBY U €r0 PacxoJoM: MOTEpH
MOTYT TPOMCXOAUTH H3-3a IMPOLIECCOB BBINIEIAUYMBAHUSA 32 Mpeleibl MOYBEHHOTO Mpoduis,
yIeTyduBaHUs B atMocdepy, BETPOBOM W BOMHOH dpo3mu. [locTymaroT 3JeMEHTBI C
aTMoc(epHbIMU OCaJKaMd M TPYHTOBBIMH BojaaMu. [IpeBpaiieHuss u AMHAMHKA XUMHYECKUX
AJIEMEHTOB B CaMOM IOYBE 3aBUCST OT aKTUBHOCTH MHUKPOOHOIOTUYECKUX U YH3UMOJIOTHYECKHIX
npoueccoB. braromaps >KM3HENEATEIbHOCTH MHUKPOOPTaHM3MOB B KPYrOBOPOT  BELIECTB
BOBJICKAIOTCSl OPraHUYeCKHe COCTUHEHUs. B WX cocTaBe B XMUMHUYECKOH (OopMe BOBJIEKAETCS U
pajualvoHHAasi PHEPTUsl - OCHOBHOM U TMOYTH €AMHCTBEHHBIM JHEPreTUUeCKUi MCTOYHUK BCEX
COBEpUIAIOIIUXCSA Ha 3€MHOM MOBEPXHOCTH SABJIEHUH. AKTHBHOCTH MHKPOOMOJOTMYECKUX U
DH3UMOJIOTHYECKUX MTPOLIECCOB ONpPEAEIAET YPOBEHb U KaUECTBEHHBIE MAPAMETPhI IUIONOPOAMS
No4B. BonbIIyl0 3HAYMMOCTB JJAHHBIX MPOLIECCOB B MO3HAHUHU CYIIHOCTH MOYBOOOpPAa30BaHUS U
NOHUMaHUU TPOUCXOXKJIECHHSI U IPUPOABI MOUYBEHHOTO TuIoopoaus otmeuan A.A.Poxe (1971).

BeolmensnoxkeHHoe JOCTaTOYHO YETKO ITOKa3bIBA€T, YTO B CHUCTEMY KOMILUIEKCHOM
MEJIHOPALMA HAa COBPEMEHHOM JTal€ JOJDKHO BXOJIUTH YIPAaBIEHHE KPYyroOBOPOTOM BOIBI U
BEIIECTB Ha OCHOBE  IIO3HAHUS HE TOJBKO CBOWCTB IOYB KaK MTOTOBBIX pE3YJIbTaTOB
OTIpEeIeIEHHBIX COYETaHUH pa3HOOOpa3HBIX PEKUMOB, HO M COOCTBEHHO JaHHBIX PEKUMOB, U
UX B3auMojeWcTBUs. PelieHue MenMoOpaTHBHBIX 3a7ad JOJDKHO ONMUpPAThCi TAK)KE HAa 3HAHUE
CBOWCTB M NPOLIECCOB, MPOTEKAIOUINX B MEIMOPUPYEMBIX MOYBAX U Y4ET BCEro pazHooOpasus
npupoaHbIX  ycinoBuil. [lomoOHBIN moaxoa obecneunBaeT paBHOBECHE B OHMOIeOIEHO3E -
Ba)KHEHIIIeM KOMIIOHEHTE Ouochepshl.

Menunopanust CynieCTBEHHO BO3JIEUCTBYET Ha MpPUPOJIHYK cpeny. M3meHsas yciaoBus
OYBOOOPa30BaHUs M COOTBETCTBEHHO HAMPABICHHOCTh MOYBEHHBIX PEXHUMOB, MEINOPATHBHOE
BO3/JICIICTBME MPHUBOJUT K HEOOpPaTUMOMY HApyIIEHUIO TEHETUYECKH  CIIOXHUBIIETOCS
HKOJIOTHUECKOT0 paBHOBECHs B mouBax. OIEHKa CTENEeHU BO3ACUCTBUS, HE BIEKYyIIEH 3a coO0i
He)KeNaTeJIbHbIX MOCIeACTBUM (TIOTEPH IMII0IOPOAUS MTOUBBI, CHUKEHHS €€ 3alIUTHBIX (PyHKIUH
U JIp.) - BaKHAs yacTh OOILEH SKOJIOTHYECKOM 3amauu Menuopanuu. ['ayOokue u3MeHeHHs B
MPUPOJIHON cpelle MPOUCXOAST HE TOJILKO B 30HE MEJIHOPALMM, HO W HAa MPWIEramollux K
MEJIMOPAaTUBHBIM cHUCTeMaM TeppuTopusix. [1o100HbIe M3MEHEHHs TOJDKHBI HCCIEI0BAaThCS Ha
yYpOBHE MUKpoOMpoleccoB. Tak, HanmpuMep, BIUSHUE MEJINOPATUBHOTO BO3JIEHCTBUS (OPOIICHHUS,
OCYILIEHHs) Ha TUAPOXUMHUYECKUI OajlaHC TEPPUTOPHH M3y4arOT B OCHOBHOM KaK M3MEHEHHeE
CoJlep’KaHusl TOTO WJIM MHOTO COEIMHEHHUS MO0 B KOHEYHOM WHCTAHIMM - TOBEPXHOCTHOM
BOJIOMCTOYHMKE (KyJa HampaBJeHbl JApPEHaKHbIE BOABI), JHMOO B MOJ3EMHBIX BOjAax (Kak
CIIEICTBUE BEpTHUKaJIbHOW Murpanuu). Ho mpuumHe JaHHONW MUTpalMM - TpeBpalleHUusIM
BELIECTB B [104YBaX B 30HE a’3palliy - BHUMaHUs IPAKTUUECKU HE YAENAETCS.

CoxpaHneHnue OJAronpusATHBIX JKOJOTUYECKUX YCIOBUM M HOPMAIbHBIX (QYHKIIHMHA
O6uocdepsl BO3BMOKHO B TOM CJy4ae, €CIIM MCCIEIOBaHUS BCEX COCTABJSIOMINX KOMIIOHEHTOB
OyIoyT TpOBOAMUTHCA KaK Ha MUKPOYPOBHE - M3Y4YEHHE MHUKPOIIPOLIECCOB B IMHAMUKE, TaK M
Ha MaKpOypoBHE - M3MEHEHHUs JaHamapTa M €ro pexumMoB. B Hactosmiee Bpems B
MPOEKTUPOBAHUU NpeycMaTpuBaeTcsa pasjaen "[IpupogooxpaHHbie MeponpusaTHs'", B KOTOPOM



yzensieTcs BHUMaHue U oxpaHe Janamadra. OqHako riryO0OKuX KOMIUIEKCHBIX MCCIIETOBAaHUM C
[EJTBI0 TTOJIHOTO OTCIICKUBAHUS MMPOU3BOAUMBIX MeNHOpaluell u3MeHeHni arponanamadTa He
MIPOBOJIUIIOCH, TIOXKanyid, He Toiabko B Cubupu, Ho U B CoerckoM Coro3e B IIEJIOM H3-3a
CIOKHOM CBSI3U JIOKAJIbHBIX HW3MEHEHUH SKOJOTMYECKOM Cpelbl C PErMOHaJbHBIMU U
r100aTBHBIMH TpOIeccaMu OUOCHEPHI.

B nHacrosiiee Bpemsi MenuopaTHBHAs HayKa pa3BUBAETCs B 4-X HaIPaBJICHUSX:

1. ObocHOBaHME KOMILUIEKCHBIX MEIUOPAIMil: KpaTKO- U JIOJITOCPOYHOE MPOTHO3UPOBAHUE
(Tabanos, 1973, 1976, 1980, 1981, 1982,1983, 1986; lllymaxos, 1984).

2. BpiOOp HHXEHEpHBIX  pEIIEHUH  MEIMOPAaTUBHOTO  BO3ACUCTBUSA HAa  OCHOBE
Maremarnueckoro mojaenupoBanus (Ilunentuxos, Humnpuc, 1978; llaaunos,1978; Humnpuc,
PeByt, 1981; Paboues, 1981; AkonsH, 1983; Toomunr, 1984; 3akpxkeBckuii, 1985, 1986 uap.).
JlanHble 1Ba HallpaBJIEHUs BXOJAT B CUCTEMY aBToMarudeckoro npoektuposanus (CAIIP).

3. OnTumuzanus XO3sIIICTBEHHBIX, TEXHOJIOTHYECKHUX u JpYruX peumeHun -
aBTOMATU3MPOBAaHHAs CHCTEMa YIpaBJIEHUS TexHojorudyeckumu npoueccamu (ACY  TII)
(Fanamun, 1981; XKykosckuid, 1981; [InatonoB, Uynnosckuii, 1984 uap.).

4. Tlousenno-menuoparuBHoe (CkpbiHHUKOB, 1961; 3aiinensman, 1969-1989).

VYKa3zaHHbIEC HallpaBJIEHUSI HAXOAATCS HA Pa3HbIX CTaausX pa3BuTUsA. OCTaHOBUMCS Ha
aHaJau3e NEepBOr0 W3 HUX,  MpPEICTaBUTEIAIMH KoToporo sBisitoTcs C.B.ABepbsHOB U
B.B.llla6anoB (1971, 1973). 3amauy Menuopaiiu JaHHbIE AaBTOPbI BHUASIT B U3MEHEHUU
YCIIOBUIM BHEIIHEH cpenbl TakuM OoOpa3oM, 4TOObI pacTeHne (OPMUPOBAIO MaKCHMalIbHO
BO3MOXHBIN yposkail. Jlisi pemieHus mogoOHOM 3amaud HEOOXOIUMO 3HATh KOJIMYECTBEHHO
BBIpQXCHHBbIE TPeOOBaHWS pPACTEHUH U ONTUMAallbHbIE YCIOBHUA  BHemHed cpensl. Ha
OCHOBaHWUHW DJTHUX JIAaHHBIX OIPEIEISIOTCS HEOOXOAMMBIE MEITUOpPATHUBHBIC BO3JCHCTBHS  Ha
Cpely MOCPEIACTBOM MPHUBEACHUS DPA3HUIBI MEXIy TPEOOBAaHUSMHU PACTCHHH U YCIOBHUSIMH
cpelpl K MUHUMYMY (puc. 1).

Kopennoe ynyudienue BXHBIX I pacTeHUil (akTOpOB BHEIIHEH Cpelbl,
ONPENENAIOMUX NPOAYKIMOHHBIM mporiecc pactenuit  (III1P), upe3BblyaitHO CIOXKHO U
mpeJrnonaraeT pasHble MOAXOABI K PEIICHUI0 NaHHOM 3a1aun. [loapoOHbBIN U HcUepIbIBAIOIIUI
ananu3 maremarudeckux monenei [P mpusenen O.J1.Cupotenko (1981) u H.®.bonnapenko
(1982). B nactosiee BpeMst U3BECTHO OkoJio 50 MomoOHBIX Mojened U HuX MOAUBUKALNN.
CyIIecTBEeHHBIM HEJIOCTATKOM WX SIBIIA€TCS OONbIoe KoJu4yecTBO mapameTrpoB (mo 5000),
TPYIHO TOJAAIOUIMXCS ONPENEICHUI0 M peryiupoBaHuio. JKemnaHwe uccienoBarenell Kak
MOXHO TOYHEE OTOOpa3uTh pPEATbHYI0 JACHCTBUTEIBLHOCTh MPUBOJUT K 3HAYUTEIBHOMY
MPEBBIIICHUIO ONTUMAJIBHOIO YHCJIA MEPEMEHHBIX COCTOSIHUM, KOTOpPbIE CIEAYET YYUTHIBATh
MpU PEIIeHWH JOaHHOW 3amaun. Kpome Toro, mMeronmecs B HACTOSIIMA MOMEHT 3HAHUS
HEJIOCTAaTOYHbI JUIsI OTCEMBAaHMUS HecylecTBEeHHbIX napamerpoB. O.B.T.Ilennunr ne @Ppus
(1986) coBeplieHHO CIpaBEUIMBO OTMETHI, YTO HUKOT/Ia HE MOXET OBITh CO37aHa MO/IEb,
OCHOBaHHAas Ha MOJIHOM 3HAHWUU BCEX OMONOTUYECKUX, PU3NUECKHX M XUMUYECKHX MPOIIECCOB,
npoucxoasamux B cucreme [IOUBA-PACTEHUE-ATMOC®EPA. CnexyeTr 3aMeTuth, YTO BO
Bcex mojensx [P cymecTBeHHOe BHUMaHUE yeIsSeTcsl BIMSHHIO aTMOC(EpPHBIX SBICHUN U
OT/IETIbHBIX MApaMETPOB TTOUYBEHHBIX PEKUMOB Ha (POpMUPOBaHUE TIPOTYKTUBHOCTH PACTCHHI.
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Puc.1. CxemMa CHCTEMBl MEIIMOPAaTUBHOIO pETyJIMPOBaHMS JKU3HEHHO BaXKHBIX I pacTeHHd (akTopoB
[[HabGanoB,1973]; |- uzyuenue TpebOBaHMI PACTEHUI K yCIOBHSM BHEIIHEH cpeabl; S, — K BogHOMY (dakTopy, S;—
TEIIOBOMY, S¢ — (akropy mutanust S; — cBeToBomy; || — u3ydeHue ycinoBuii BHENTHEH CPEeIbl U X H3MEHEHHE BO
Bpemst Bererarmu; O (f) — Bomblii ¢dakrop, ¢r) — Ttemosoir; Il — omHOdakTOpHOE GHOKIMMATHYECKOE

0060CHOBaHNE HEOOXOAUMOCTH MENUOPanii; Fy, — BOAHBIX, F {— TEIUIOBHIX, F {— NMIIEBBIX, F, - cBeTOBX;; llla

— MHOTO(AKTOPHOE OHOKIMMATHYECKOE 000CHOBAHKE HEOOXOIUMOCTH Menuopaiuit: Py - THAPOTEPMUYECKUX,

P o - THIPOTEPMHYECKAX U IHUILIEBBIX, P oot - THIPOTEPMHUYECKHX , UIIEBHIX U CBETOBBIX; |V — onpenenenne
MaKCHMAIIbHOTO JIHANa30Ha PEerylUpOBaHUs: Omax w - BOTHOTO (Gaktopa, Omax t - TEMIOBOrO, Omax f - (akTop
nutabus, Onax r — CBeTOBOro; V — BBIYKCICHHE HEOOXOAMMOTO [UISl CO3MAHUS ONTUMANBHBIX YCIIOBHIA
HPOTHO3UPYEMOI'0 YIPABJIAIOLIEr0 BO3JAeHCTBUA 1O (akTopaM: AQyy) - BOZHOMY, AQyy - TEIIOBOMY, AQsr) —
nuimeBoMy, A@gry- cBeToBoMy; VI — pacueT PperymupyloIMX CHUCTEM, MHHMMM3UPYIOIIUX YNPaBISIOIIHE
BO3/IEHCTBHA 32 BpeMs I, ¢ TOYHOCTBIO £0¢; VII — pa3spaboTka cucTeMbl ONTUMANIBHOTO PETYIHPOBAHUS IO OJTHOMY,
IByM, TpeM u Ooiee ¢akrtopam; VIII — xonndecTBeHHas kBanuuKanys MEIMOPATHBHBIX OOBEKTOB M CHUCTEM
perynupoanus; X — pa3paboTka METO/10B MallIMHHOTO TPOEKTUPOBAHUS METMOPATHBHBIX 0OBEKTOB.

[TouBennsiit 610k B Mozmenu IIIIP o00blYHO paccMmarpuBaeTcsi Kak cpena OOUTaHUSA
pacTeHusl, KOHKPETHEE - BCEro JIMIIb KakK MOPHUCTas cpeda M NEPEIBHKEHHS BOIHBIX H
TEIUIOBBIX  MOTOKOB.  Tak, M.I'.CaHosiH, pa30Oupasi moaxoabl K MOJENW BiIarooOMeHa Ha
CEIBCKOXO035HCTBEHHOM T10JI€, IOYBE OTBOAMUT POJIb "MuHaMHUUecKor KiaaaoBou Biaaru" (CaHosH,
1982r.). BeposiTHO, OTYaCTH 3TO OOBSICHSETCSA KaK CIOKHOCTHIO TIOYBEHHBIX MPOIIECCOB, TaK U
OTCYTCTBHEM CTPOMHOM TEOpuH B3aUMO3aBHCHUMOCTH MTOYBEHHBIX PEXKUMOB U



KU3HENIEATSIILHOCTH pacTeHUil. Mexay TeM, Teopus GOTOCHHTE3a PaCTCHHUH MOSBUJIACH €I B
1953 rony (Pocc, 1964), a B xoHue 60-bIX IT. YK€ ObUIM CO3/1aHBI MOJICNIN JJIi KOHKPETHBIX
CEJIbCKOXO03UCTBEHHBIX KYJIBTYP.

Tem ne menee I1I1P u ciyxut ocHoBoii npu paspadorke B.B.Illab6anoswsim (1973, 1976,
1980, 1983) sTanoB MeTHOPAaTUBHOTO MPOCKTUPOBaHUS: "CelbCKOX03SIMCTBEHHYIO METHOPAIIUIO
HYXXKHO paccMaTpuBaTh KaK HAayKy O KOPEHHOM YJIyYIIEHHUH BCEX >KU3HEHHO BAXKHBIX IS
pacteHuil (pakTOpOB BHEIIHEH Cpelbl, a B TEXHUYECKOM OTHOLICHHH MEIHOpAlUs €CTh
KOMILJIEKC MEPONPUATUH, MO3BOJSIOMIUX CYIIECTBEHHO YBEIMYHUTH MPOIYKTUBHOCTb PACTCHHUN
MOCPEACTBOM  BO3JICHCTBUSL HAa Cpely, MUHUMHU3UPYS pPa3HOCTb MEXKIy TpeOOBaHUSMU
pacrenuii u BHemHUMHU ycnousmu" (IllabanoB, 1983:150). [lnst ocymiecTBIEeHUS JaHHOTO
npuHLIMINA cHOpPMYIHPOBaHBI LIeJIh U TPEOOBaHUS K CHCTEMaM KOMIUIEKCHOTO PEeryIupOBaHUs
(CKP). OchoBnas nenp CKP - ontumanbHOE pacipelieleHUe €CTECTBEHHBIX U MCKYCCTBEHHO
peoOpa3oBaHHBIX MPUPOAHBIX PECYpCOB sl CO3IAHHS YCIOBUN  MaKCHUMalIbHOTO
UCIIOJIb30BAaHUSl  CEIbCKOXO03HCTBEHHBIMU KyJbTypamu (OTOCHHTETUYECKH aKTUBHOM
paguaruu (OAP).

Bce BblIEU3T0KEHHOE  MO3BOJISIET BBLACIUThH CIEAYIOIIME OCHOBHBIE IOJIOXKEHUS
PacCMOTPEHHOTO  HAMpaBlICHUS  MEIHOPATUBHON HayKH: 0co0O€ BHHMAaHHE B TEOpUU
KOMIUIEKCHBIX MENHOpalUid  yAenseTcs aTMOCEepHbIM TapaMeTpaM MW UX BIMSHHIO Ha
¢dopmMupoBaHUE TMPOAYKTUBHOCTH PAaCTeHUH. B 3TOM KpoeTcst oiHa W3 MPUYMH TOTO, YTO, KaK
npaBuiio, moyBeHHbIH Osiok B mozenu IIIIP paccmarpuBaercss B KauecTBe MHEPTHOW CpPEIIbI
obutanus pacrenuid. [lo HamiemMy MHEHHIO, OOBEKTOM MOJICIUPOBAHUS JIOJDKHA OBITH HE
ontumuzanus [1I1P, a mouck onTuMu3anuu Mpexkae BCEro MOYBEHHBIX PEKUMOB, MOCKOJIBKY
UMEHHO IOYBEHHBIE PEKUMBI B HAMOONBIIEH CTENEHH OMNPEACISIIOTCS KIMMATHYSCKHUMU
ycIoBUSIMU U TpaHchopMupyrorcs npu Menuopanusx. B.A.IlnmatonoB u A.D.YynHoBckuit
(1984) Tarxke MOTUEPKUBAIOT HEOOXOMMMOCTH ydeTa INPH MeETHOopaluyd Kiumara mmodys. B
pe3ynbTaTe MoJ TEPMUHOM KOMIUIEKCHOE PEryJIHpOBaHUE YCIOBHM KU3HU PACTEHUU CIEAYeT
[OHUMATh PEryJIMPOBAaHUE ITIOYBEHHBIX PEKUMOB: BOJIHO-COJIEBOTO, OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHOTO, TEIUIOBOIO, COJEBOrO,  MHINEBOro,  MHKpoOuojoruueckoro. s
3 PEKTUBHOCTH COBPEMEHHOW MEIHOPAlMM 3E€MeNb HMEHHO TIOYBEHHBIE PEXHMBI UMEIOT
0c00yI0 Ba)KHOCTb, TaK KaK ypokail pallOHHUPOBaHHBIX COPTOB CEIbCKOXO03SIMCTBEHHBIX KYJIbTYp
3aBUCHUT TPEXJE BCEro OT IMOYBEHHBIX YCIOBUM OIPENEICHHOIO0 PErnoHa ¢ KOHKPETHBIMU
KJIMMAaTUYeCKUMHU yclIoBUsAMH. HeoOxoaumo Takke MMEThb B BHJY, 4YTO AJS KOHKPETHOU
knumaTuuecko 30oHbl DAP  xapakrepusyercs NpPaKTUYECKH IIOCTOSIHHOW — BEJIMYUHOM.
ViydiieHneM MOYBEHHBIX YCIOBUI M CENEKIMOHHBIM OTOOpPOM MOKHO  YBEIMYUTH JIOJIO
ucronb3oBanus pacreHusmu DPAP, wmampumep, ot 1,5% 1m0 2-3%. CremoBatenbHO,
NPAaKTUYECKOE pEIICHWE METUOPATHBHOM 3ajaud - MOJy4YeHHs YCTOMUMBBIX MaKCHUMAaJIbHO
BO3MOXHBIX YpPO’)KaeB B KOHKPETHBIX KJIMMAaTHYECKHX  YCIOBHSIX - BO3MOXHO 3a CYET
ONTUMU3AIMH B MEPBYIO OYepe/lb MOYBEHHBIX YCIOBUHM >KM3HM pacTeHMd. IIpm sTom 3amaua
ONTUMAJILHOTO PETYJIIMPOBAHUS PEKUMOB MOYB IOCPEICTBOM MENMOpPALU, KaK CIPaBEIMBO
nonuepkuBan B.B.Illa6ano (1973, 1983), moeT ObITH pelieHa B 3HAUUTEIHHOU MeEpe yKe
CEeroHsI.

Te3uc o ToMm, 4YTO HEOOXOAMMOE MEIMOPATUBHOE BO3JCHCTBUE HA CPEAY MPOU3pACTAHUS
pacTeHWil pPacCUMTHIBACTCS Ui TPEOOBATETBHOW KYJIBTYPhl, a TOYHOCTH PETyJIHPOBAHUS
JIOJDKHA OBITh MHOTO MEHbINIE JUara3oHa aJanTaluy pacTeHUl, 0 CBOeH CyTH JeKIapaTHUBEH.
BonbIoi  AKCHepUMEHTANBHBI MaTepruan CBHIETEIBCTBYET O 3HAYMTEIHHOM BapbUPOBAHHU
IpezieNioB TPeOOBAHUHM Pa3HBIX CEIbCKOX03IWCTBEHHBIX KYJIbTYpP K MOUBEHHBIM YCIOBHUSIM.

B.C.llleBenyxa (1983) st 3epHOBBIX, BO3MIEIBIBAEMBIX HAa CYTJIMHUCTBIX IOYBaX,
HIDKHEH TpaHuIed ONTUMaJbHOTO YpPOBHS BIaXHOCTH MoyB cuuTaer 50%  OoT mosHOU
Biaroemkoctu (I1B), B.M.Jlereruenko (1983) - 80%, a N.d.Pycunos (1982) - 40-50% I1B s
BCEX CeIbCKOX03aMcTBEHHBIX KyabTyp. WU.IL.Kpyxunun (1984) npu onnnakosoi noze NPK u
50% ot I1IB momyuun ypoxait 50 1/ra 3epHa sipoBoil mieHunsl, a npu 60% ot [1B - 60 w/ra.
Bwmecte ¢ Tem, muianupyemsliii yposkaii mo @AP — 130 1/ra He ObLT JOCTUTHYT.

Ha TopdsnbIx moyBax ONTUMANbHYIO BIAXKHOCTb JJISi 3€PHOBBIX KYJbTYP ONpPEAEISIOT
B mipenenax 50-60%, oouHbIx - 60-75%, kopHemnonoB - 55-75%, MHOromeTHUX TpaB - 56-
80%, xapTodenss u KOpMOBBIX KOpHEII0a0B - 60-65% I1B. Takum obpazom, B ceBooOOpoTE Ha
TOp(STHBIX TTOYBAX MENHOPATHUBHBIE BO3JEHCTBUS NOJKHBI OOecrmeunBarh BiIaXHOCTH 50-80%
I1B [MycukaeB, Anekcees,1984].



B mpouecce pocra pacrenuii ux Qusuonoruyeckas nmoTpeOHOCTh BO BIlare MEHsIETCH,
CJIEZIOBAaTENIbHO, U OHTOICHETHUYECKUI pPEXUM NHTaHUS Boxoi He crabmieH. Ilpu stom
YCTOMYHMBOCTh PACTEHUN K MOCTENEHHO HapacTamlleMy Ie(ULUTY BIIard 3aBUCUT OT YPOBHS
WCXOJHOW BJIAYXKHOCTH MOYB. Tak, B pe3yibTare MPOBEACHHBIX Ha TOP(MSIHO - OOJOTHBIX MOYBAX
OMBITOB YCTAHOBJIGHO, YTO YE€M BbIllIe Obla HayallbHas BJIAKHOCTb, TEM UYBCTBUTEJIbHEE
pearupyroT pacreHus Ha ee Hapactaromuid ageumut (Tepertoe, 1978). B T1abn.1 mpuBencHs
pe3yJbTaThl OMNBITOB MO BBHIIBJICHUIO ONTHUMAJIBHBIX MPEAENIOB  BIAKHOCTH IPHU YCIOBUU
MOCTOSIHHOTO BJIaroco/iep»aHus B MOYBax.

JlJis MHOTOJIETHUX TpaB, HapUMeEp, XapaKTePHO BBICOKOE COZAEpKaHUe BOJbl B TKaHIX
(70-80%) u, cnemoBaTeabHO, MOBBIIMICHHAS TPEOOBATEIILHOCTh K Biare. Kpome Toro, maHHas
NOTPEOHOCTH pa3InyHa Ul KYJIbTUBUPYEMbBIX U €CTECTBEHHBIX JIYTOBBIX COOOIIECTB.

UccnenoBanuss H.B.EnumameBnu (1986) mokaszanmm, 4To BIAQXKHOCTh KOPHEOOHMTaEeMOW
30HbI NOYBBI MOMMBI B uHTepBaie HB-BPK Henb3sa cuntarth onTUManbHOM A1 €CTECTBEHHBIX
ayroBeix coobrmiectB. C yBeIWYEHHEM JIETKOJOCTYITHOW BJIard, HE COMPOBOXIAFOIIUMCS JJIU-
TeJIbHBIM OBEPXHOCTHBIM 3aTOIUICHUEM, YBEITMUHUBACTCSA IPUPOCT Ouomacchl. M anst tex, u ans
npyrux coobmects IIIIB, cocraBnstomas npubnusurensHo 0,7 IIB,  cinyXxur HUXKHUM
MpesIelioM ONTHUMAIBHOTO BIarooOecneueHus, a BepxHuii npeaen 6mu3ok k [1B.

Hamm wuccnegoBanuss Ha ocylmaeMbIX TOPQSHBIX W MHUHEpAIbHBIX  IOYBax
CBUJICTEILCTBYIOT O TMOJIOXXUTEILHOM BIUSHUM TOBBIIICHHON BiaxkHocT mous 0,85 TIB - 1,0
[1B na yBenuueHue BbIXoJa ceHa. [lepBblil HAaUOOIBIINN YKOC TpaB OTMEYAETCs MPU HAIHUYUU
Mep3noro ciost Ha riryoune 40-60 cM, HEBBICOKMX TeMIlepaTypax B KOPHEOOHWTaeMOM CIIO€ U,
KaK [IPaBHJIO, HAMOOJIBIICH BIArOHACKIICHHOCTH 0YB, 01u3Koi K 1B [Muumiesa, 1984, 1985].

B psane pabor (Mensenckuii, Cunuibia, 1979) oTrmeuaeTcss MoJI0XKUTEIbHOE BIMSHUE
sarormienus. HaseiBaeTcs onrumansubiM U nipesen 0,7-1,0 IIB [Auapees, 1983].

Onnako BojaonoTpeOieHue, HalpuMep, MHOTOJIETHUX TpPaB 3aBUCUT U OT COCTaBa
TpaBOCMECEH: npeobnaganue 000OBBIX BemeT K Oonblned TpeOOBATEIBLHOCTH KO
BJIAar000ECIICYCHHUIO, YTO OOBACHICTCS HAJIMYMEM B HHUX OEJIKOBBIX BEIECTB, 00JIaJaoIINUX
BBICOKOM THJIpaTallMOHHOW criocoOHocThi0. CopepikaHue BOABI B JHCThSIX MHOTOJIETHUX TpaB
OIpe/ieNsieT WHTCHCHMBHOCTh WX TpaHcrmupauuu [KombitoBa, 1985]. Tak, WHTEHCHBHOCTH
Tpancnupaiuu konednercs ot 0,39 r/r y BonmocHena cubupckoro 10 0,65 1/ T B 4ac y perHepHH.
A Tak Kak H3BECTHO, YTO YpPOBHU COJIEP>KaHUS BOJBI B JIUCThAX W KOPHSIX pacTeHUH
COOTHOCATCA JpYyr C JpYroM, TpuBeAeHHbIe IU(GPHl CBUIAETENHCTBYIOT O pa3HUIE B
BOJIOTIOTPEOJICHUH OTIEIBHBIX BHJOB MHOTOJETHUX TpaB B 1,7 pa3a. JlaHHBIMH aBTOpamwu,
KpOME TOro, MOKa3aHO, YTO COCTOSIHUE W HMHTEHCUBHOCTH BOJOOOMEHa MHOTOJIETHHUX TpaB
MEHSETCS B IIeHo3e. Tak, y JIIOIEpHBl B CMEIIAHHOM IOCEBE HHTEHCHUBHOCTH TPAHCIHMPALIUN
1,13 r/r B yac, a B uuctom - 0,81 1/r; y kocTpa 6e3ocToro coorBerctBeHHo 0,76 u 0,54.

Takum 00pa3om, HeENb3s TOBOPUTH O MPABUILHOM OIPEACIICHUH OPOCUTEIHLHON HOPMBI,
HE YUUTHIBAsE OCOOCHHOCTH BOJOMOTPEOICHNUS KOHKPETHBIX BUIOB MHOTOJICTHUX TPaB.



Taomnumal.

IMapameTpsl BiIa:KHOCTH TOPGAHO-00J0THBIX OYB A5
CeJIbCKOXO03AHCTBeHHBIX KYJIbTYP, % IIUB CTepenrtnes u ap. 1978)
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Ipumeuanue: Tlpouepk (-) - HET AaHHBIX.

bonee TOro, OTCyTCTBHME YETKHMX TIPAaHMI] ONTUMAJIBHOM ISl PAaCTEHUU BIIAKHOCTH,
MOKAa3aHHOE BBIIIE, MOXKET OBITh OOBSICHEHO HAIMYMEM Y PACTEHHUH HECKOJIBKHX ONTHMYMOB.
Taxk, JI.B.3ayronbHoBa (1985) cuutaer, 4To pasrpaHU4Ye€HHE TOHITUN ONITUMYMOB Y pacTEeHUI
MO>KHO ITPOBECTH IO CIEAYIOIIMM OCHOBAHMSM:

1) OTHOIIEHHUIO K PA3HBIM YPOBHSIM OpraHU3allMu COOOIIECTB (OpraHU3M, MOMYISAIUs);
2) xapakTepy (PUTOLEHOTUYECKUX B3aMMOJECHCTBHIA;
3) 9KOJIOrMYECKHM BO3MOKHOCTSIM U (PUTOLEHOTHUECKOMY IOJIOKEHHUIO BHJIA.

O pasrpaHUYeHMH TOHSATUH ONTHMYMOB, YCJIOBHM pa3BUTHS PACTEHUH TOBOPUT H
B . dpy3una (1987). KaxaoMy ypOBHIO OpraHu3alldil  pacTUTENBHBIX  COOOIIECTB
(opraHu3MeHHOMY, MOIYJALUOHHOMY, LIEHOTMYECKOMY) CBOMCTBEHHBI pEaKlMM PACTEHUN Ha
BHelHue (QakTtopbl. Tak, K OpraHM3MEHHOMY YPOBHIO MHOTOJIETHHX TpaB aBTOPHI OTHOCAT
pOCTOBBIE peakluu, moO0erooOpa3oBaHHe, OTaBHOCTb, HHEPrUI0 KYILEHHUS, OTHOIICHHE K
3aTEHEHMIO U BOJOCHAOXKEHUIO M JIp.; K MOMYISIMOHHOMY - OTHOLIEHHME K 3arylieHHOCTH,
YpOBEHb MPOIYKTHUBHOCTH, 3(PPEKTUBHOCTHh UCIOIb30BAaHUS MUHEPAIBHBIX yI0OpeHUil U Aap.;
K IIEHOTMYECKOMY - OTHOILIEHHE K 3HAYUMOCTH BHMJIOB B COOOIIECTBE, CTPYKTYpPbI COOOIIECTB,
WX YCTOMYHMBOCTH U JIp.

Bce BblieckazsaHHOE — IO3BOJIAET  IPEAINIOJIOKUTH,  YTO 3a7la4a KOMIUIEKCHOM
MEJIUOpPAlMA IO CO3/IaHMI0 HAWIy4YIIUX YCIOBUU ISl NOJIYYEHHS SKOJIOTUYECKH YCTOMYHMBOTO
MaKCHUMaJIbHO BO3MOXKHOI'O YypoXKasi C TO3MLUI YJOBJIETBOPEHUS TpeOOBaHMI pacTeHuil k
YCIIOBUSIM BHEIIHEN Cpebl U MOCIEAYIOIIEr0 BEIOOpa CUCTEMbl ONTUMAIIBHOTO PETyIUpOBaHUS
Ha MEJIMOPAaTUBHBIX OOBEKTaX MOXET OKa3aThcsid He pemraeMoid. B maHHBIX 00CTOSATENBCTBaX
0cO00ro BHUMaHHS 3acily’)KMBaeT BOMPOC ONTHMHU3AIMHU TMOYBEHHBIX PEKUMOB HE TOJIBKO C
NO3ULMK TpeOOBaHUI K HUM pACTEHMH, HO TMPEXIE BCErOo C MO3UIMHA 3KOJIOrHYecKOi
CaMOCTOSITENIbHOCTH T0YB KaK 4acTu Ouochephl.

OHTOreHe3 pacTeHHUH NPENONpPENEIEH palOHMPOBAHMEM M CEJIEKLIIMEH COPTOB.  JTO
O03HA4YaeT, 4YTO pPACTEHUS COOTHECEHBbI C IPUPOJIHBIMHU YCIOBUSMHM OIPENEICHHOIO PETHOHA.
[TouBsI k€ - TPOAYKT BO3JEHCTBUA BCEX BHEUIHHX (PaKTOPOB, CIEIOBATEIbHO, MPEICTABISAIOT
co00il B MPUPOJHBIX YCIOBUSAX YCTOMYUBYIO SKOJOTHYECKYIO CHUCTEMY, OOMEH BEIECTB B
KOTOpOH obecreunBaeT MPOAYKTUBHOCTh €CTECTBEHHOM ¢iopsl 1 ¢ayHsl. Ho  mens
CEIbCKOXO35MCTBEHHOTO IPOM3BOJCTBA - IOJYYEHHE SKOJOTHMYECKH YCTOMYMBBIX BBICOKHMX
ypOKaeB, YpOBeHb KOTOpBIX ompexaensiercs @AP nannoil npuponHoi 30HbL. Takum oGpazom,
TpeOyeTcs co3AaTh B MOYBAX YCJIOBUA, oOecrieunBaroline NpubaBKy ypoxkas MpH COXpaHEHUU
Oamanca oOMeHa BEIIECTB B JAWHAMHUKE IMOYBEHHBIX PEXHMOB (HampuMmep, 3amac BIATH,
KOTOpBI TpeOyeTcs AJs MOJy4yeHUs! SKOJOTUYECKH YCTOMYMBOTO YypoKas TMpU COONIOACHUU
OpPOCUTENIBHBIX HOPM, HE HapyIIAIOUIMX BOJHO-COJIEBOM OamaHc camux mouB). Bce 3T0
MO3BOJISIET MPU3HATH, YTO BMECTO TMOUCKOB 3aBUCUMOCTEH TpeOOBaHWUN pacTeHWd BO BCEM



JUarna3oHe BHEIIHUX YCIOBHM clelyeT MeperTH K ONTHUMH3AIMHM MOYBEHHBIX PEKMMOB Ha
OCHOBE MEJMOPATUBHOTO BO3JCUCTBUS, KOTOpPO€ OO0ECIEeUUT TMOJyYeHUE BBICOKHUX H
9KOJIOTHYECKH YCTOMYMBBIX YpOKaeB OJHOBPEMEHHO C COXpaHEHHEM B IMOYBAX PAaBHOBECHS
MPOLIECCOB OOMEHA BEILIECTB C OKPY>KAOIIEH Cpeoi.

O06001mas paccMOTpEHHBIE BBIIIE  IOJOXKEHUS, CJEeAyeT CKa3aTbh, 4YTO CEJIbCKOE
XO034HiCTBO, OCHOBBIBASICh Ha IMOYBEHHO-TEHETHUYECKOM IOJX0JI€ K PELICHUI0 KOMIUIEKCHBIX
MEJHMOpPALMii, JOJKHO pellaTh OJHOBPEMEHHO JIBE Ba)KHbIC 3a]JaUH:

1) co3naBarh yCTONYMBYIO IPOYKTUBHOCTD arpO3KOCUCTEM;
2) MoCpenCcTBOM 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  peryjJupoBaHUs
apnsercss ¢GakTop BIaXHOCTH. OJIHAKO BIAXHOCTh - TOJBKO (POH, HA KOTOPOM B IOYBaX
MPOTEKAOT OOMEHHBIC MPOIECChl XUMUYECKOTO U OMOJIOTUYECKOTO XapakTepa. IKOJIOTHIeCKOoe
paBHOBecM€ B  IIOYBaX, IO  HamleMy  MHEHHUIO, OIpPEIENAeTCs HalpaBICHHOCTHIO
OMOXMMHMUYECKHUX MPOIIECCOB, O YeM OyAET CKa3aHO HUXKE.

CyliecTBeHHBI HMHTEpeC  MPEACTaBIseT IOYBEHHO-METUOPATUBHOE HAIMpaBJICHHE,
KOTOpoe pa3BuBaetcs Onaroaaps ucciuenopanusm @.P.3aiinensmana (1969 - 1987). Eme B 1969
I. OH OTMEYal, YTO MEJHOpaIlis OKa3blBaeT MHOTO()AKTOPHOE BIUSHUE HA BCE JICMEHTHI
nanamadTa. OIHAKO B LEHTPE MEIUOPATUBHOTO BIMSHHS OCTaeTCs JABYXMETpPOBas TOJINA
TOPU30HTOB IMOYBCHHOTO TPOGUIs, W Ui OOOCHOBAHHOTO PEIICHHUS METHOPATHBHBIX 3a7ad
HEOOXOUMO 3HATh CBOMCTBA M PEXHMBI IOYB B UX MCXOJHOM COCTOSIHUU U MPEICTABISTH UX
TpaHchOpMaIUIO MO MEIMOPATUBHBIM BO3/ICHCTBUEM.

@®.P.3aiiienbMaHOM TMPEUIOKEH U MIUPOKO  HKCHOJNBb30BAH  METOJ 3KOJIOTrO-
TUIPOJIOTUYECKOTO  aHaJIM3a, CYIIHOCTh KOTOPOTO 3akitouaercss B "muddepeHruanim
MOYBEHHBIX KOHTHMHYYMOB Ha OTJIEJbHBIC BHJBI MOYB IO CTENEHH UX 3a00JI0YEHHOCTH, IIO
OJIHOPOJIHOCTH THUIPOJOTUYECKUX YCIOBUM M OOIMHOCTH CBOWCTB Kak Cpeas
OOUTaHUSA pacTeHu " [3aiigensman, 1985]. DKOIOrO-rHIPOTOTHUSCKHUN TPHHITHIT
3aKJIIOYAETCS B OILIEHKE CBOMCTB M PEXUMOB II0YB TOJBKO B KauyeCTBE CpeIbl OOUTaHUS
KYJIBTYPHBIX pacTeHUH, O0OBEKTa CEeTbCKOXO3SMCTBEHHOTO HCIOJIB30BaHUSI U MEITHOPAIIHH.
[IpusnaBasi, dYTO MenHopalus OKa3bIBa€T MHOTO(AKTOPHOE BIUSHUE Ha BCE DJIEMEHTHI
nanamadta, O.P.3aiinensman B moHATHS 3()PEKTUBHOCTH U 11€TI€CO0OPA3HOCTH METHOPAIUU
MHUHEpaTbHBIX MOoYB, 3a00JIOYEHHBIX B PA3HOW CTENEHHW, BKJIAABIBACT YPOKAWHOCTH
CEIbCKOXO3SMCTBEHHBIX KYJIbTYp B pa3Hble 10 YBIQKHEHUIO TOJbl: €CIHM OCYIIEHUE
3¢ (PEeKTUBHO, OHO OKymaeTcs MPUOABKOW ypoxkas, U €ro CjeayeT MPOBOJUTH, CO3/1aBasi MpHU
3TOM ONTHUMAJIbHBIE YCIOBUS JUIsl CEJIbCKOXO3SIIICTBEHHBIX PACTEHUH.

Ecam e ucxomauth U3 MEpBOOYEPEIHON 3a7aud - COXPAHEHHUS MOYBBI KaK KOMITOHEHTA
ouoctepsl - TO MenaHopalus JOJKHA CIOCOOCTBOBATH CO3/IaHUIO B MOYBE TAaKUX YCIOBHUH,
KOTOpBIe o0ecrevyaT nprubaBKy ypoxkasi, KapJuHAJIBLHO HE MEHSS HANPaBICHHOCTH T€HETUYECKU
CIIOXKHBIIMXCS MOYBEHHBIX peXHUMOB. [Ipu 3TOM pacTeHusi MOAOMPAIOTCS B COOTBETCTBHH CO
CBOMCTBAaMHM TMOYB, TaK KaK HAJ0 MPHU3HATH, YTO NieAocdepa sSBIIETCS SKOJOTHUECKOU Cpeaon U
OCHOBOM CYyIIECTBOBAHUS *KU3HU Ha 1aHeTe. OpraHu3Mbl )KUBYT HAa TOYBE U BHYTPU Hee.
Orcrona clenyeT  HEoOXOAMMOCTh — TIyOOKOTo M3y4YeHUs, MpeXae  BCEro,
MUKPOOHOJIIOTUYECKUX U HYH3UMOJIOTMUECKUX TMPOIECCOB B MouBax. W ecnu BOAHBIN peXuUM
MOYB B JIOCTATOYHOW Mepe M3y4eH MHOTHMHU HCCIEAOBATENIIMH Ha 3HAYUTEIHLHON TEPPUTOPUHU
CTpaHBbI, TO UCCIEIOBaHUS OMOJIOTUYECKOTO PEKMMAa HaXOIATCS B HA4aIbHOU CTa/IHUU.

B 3akirodenne ciemyer MOMYEepKHYTh, YTO MOA00pP CETbCKOXO3SMCTBEHHBIX PacTEHUH,
BBIOOp CHCTEMBI 3eMIeeNus W MEIUOpAlUid, BHJIOB TEXHHKH H  yAOOpEeHUH  JOJKHBI
OTUPATHCS Ha MIPUHITAIT  AKOJIOTHYECKOTO COOTBETCTBHSI 3eMIle/ieNius W JiaHamadra,
MOHUMAHUE JIOJTOBPEMEHHBIX SKOJOTUYECKHX TOCIEICTBUA MEIMOPATUBHOTO OCBOEHUS
TEPPUTOPUH.

Panee yxe oTMedanoch, YTO TIOYBA SIBISETCS OMOTCOXUMHYECKOW CHCTEMOH,
oOnanaroniei cnocOOHOCThI0 CAMOPA3BUTHUS, CaMOYIPABIIEHUS U CO3JIaHUSI PEKUMOB, KOTOpBIE
o0ecreunBarOT CyIIECTBOBAHUE JKUBOTO BemiecTBa. CoxpaHeHHEe OHOJOTHYeCKHX (GyHKIUH
MIOYB OCHOBBIBAETCS Ha ONTUMHU3ALMU HUX PEKHUMOB. OTO COCTABISET CYIIHOCTh MOYBEHHO
IKOJIOTMYECKOTO OOOCHOBaHUS  KOMIUIEKCHBIX  Mmenuoparnuii. OOpazoBaHue K€ IOYBBI
TeHEeTUYECKH HEpa3phIBHO CBSI3aHO CO BCEMU KOMIIOHEHTaMu Ouocdepsl. Menuopauus BHOCUT



M3MEHEHHUs B MOYBEHHBIH MOKPOB, a TaKXe JAPYrue KOMIOHEHTHl JaHAmadTa HE TOJIBKO
yIy4lIaeéMbIX YTOAUN, HO U MPUJIETaloNIMX TeppuTopuid. HM3MeHeHus, NMpOUCXOoIslIue Mpu
MEJIMOPATUBHBIX BO3JEHCTBUSX, MOTYT OBITh KPAaTKOBPEMEHHBIMH WM  JJIUTEIbHBIMU,
JIOKaJBbHBIMU HWJIM OXBATBIBAIOIIMMHU OOIIMPHBIE TEPPUTOpUU. JlaHHBIE BOMPOCHI MOJAPOOHO U
BcecTOpoHHE oxapakTepu3oBanbl b.C.MacnoBeim u 11.B.Munaesbim (1985).

HepaunonanbHass menuopanusi MOXKET — BbI3BATh HE)KEJIaTEeJIbHbIE IOCIEACTBUS:
HCYE3HOBEHHE OTACNBHBIX BHUIOB (IOphl U (ayHbl, 3HAUUTEIHHOE CHIKEHHUE YHCIEHHOCTU
BUJIOB W MOMYJISAIUI JIUKUX KUBOTHBIX, U3MEHEHUE MPUPOIHBIX (PaKTOPOB, PE3KOE MOHIKEHUE
WIM TOBBIIIEHHE YPOBHS TPYHTOBBIX BOJ U Tak Jjainee. Bwmecre ¢ Tem, mpaBUIBHO
CIUIAaHMPOBAHHbIE MEIUOPATUBHBIE MEPONPHUATHS HE BBI3BIBAIOT OTPHULATEIBHOIO BO3JEHCTBUS
Ha okpyxaroimyio cpeay [Kmoesa, 1973; Kopuoxa, 1982; Hecrepos, 1982]. Tak, A.I'.BymnaBko
u b.C.MacnoB (1982) ormeuaror, 4yTo Ha Heocymaemoil tepputopuun llosieckst Biarosamacsl
NOJJCPKUBATNCH B HEMOJBUKHOM COCTOSIHUM M HE MPUHHMMAJU Y4acTHUsl BO BJIIaroodbopore, HO
IIPY OCYIIECHHUH 32 CUET CpabOTKH BEKOBBIX 3allacoB BOJ M YBEIMUYEHHS CTOKA B JETHIOIO MEXEHb
MIPOU30ILIO YBEIHMUEHUE TOA0BOIO PEYHOIO CTOKA M BOAHOCTHU MAJIbIX PEK.

Jlo mpoBeneHUs MEIMOPAaTUBHBIX paboT B Oacceiine p.Hapesa 7,4% muomany mods
Impuierammed TeppuTopun HcnbIThiBau  nepeyBnaxHenue (Kapiosckuii, 1986). Ilocne
ocymieHust TOpGsHbIX 00JOT B Mpenenax 0acceiiHa H3MEHWICS U BOJHBIN pexum mous: B 100 m
OT OCYIIIa€MOT0 MaccuBa ypoBeHb IpyHTOBBIX BOJ (YI'B) momnepxkusaics na 79 cm, B 1000 m -
Ha 38 cM, B 3000 M - Ha 5-9 cM.

Jlnst BBIPaOOTKM CTpAaTErHMH HCIIOJIB30BAaHMs MPUPOIHBIX PECYpPCOB, CIEAOBATEIbHO, U
9KOJIOTHYECKON (2 HE TONBKO HKOHOMHUYECKOW) OLIEHKH MPEAINoaraeMblX MEpONpUATUN
HE0OXOJUMO 3HATh MPOTHO3 M3MEHEHUs arpoleHo3a MpPH €ro MEIUOopaluu. ITO COCTABISAET
3aJa4y OKOHOMHUYECKHM J(PGEeKTHUBHOTO U JaHAMA(THO palMOHAIBLHOTO OOOCHOBaHUS
KOMIUIEKCHBIX ~Menuopanuil. OLIEHUTh CTENEeHb MEIMOPAaTUBHOIO BO3JEHCTBUS U €ro
MOCNEACTBUM HEOOXOAMMO A0 TOTO, Kak OHO OyAeT OCYIIECTBICHO, TO €CTh Ha YpPOBHE
IPOEKTUPOBAHUS 0OBEKTA METHOPALIUH.

N3n0xeHHOE MO3BOJISAET MOCTPOUTH JIOTMUECKYK) CXEMY 3TalloB MEIMOPAaTUBHOIO
npoektupoBanus  (puc. 2). Ilpu  OpPOEKTUPOBAHUM OOBEKTOB MEIHOPALMK M BBIOOpE
ONTUMAJIBHOTO BapyaHTa JJIs MPOEKTa MPEAJIaraeTcsi B35Th 3a OCHOBY ONTUMM3ALMIO TOYBEHHO-
FEHETUYECKUX PEeXKHMOB C Y4E€TOM TMPHUHATOTO  YpOBHS YCTOHYHMBOTO ypoxast
CENIbCKOXO3SMCTBEHHBIX KYJIbTYyp. MeToanyeckie yka3aHHs IO BBIOOPY YPOBHS Yyposkas
paspadortansl M.K.KatomoBsim (1977), H.®.bonnapenko u E.E.)KykoBckum (1982). Onnaxo Bce
OHHM paccuuTaHbl Ha HEOIAromoiay4yre Kakoro-mubo W3 MapaMmeTpoB YCIOBUN (OPMUPOBAHUS
ypO’Kasl, yalle BCEro Ha HeJJOCTaTOUHYIO BJIaroo0ecne4eHHoCTb. [Ipyu onTUMHU3aluu MOYBEHHBIX
YCIOBUH HeperynupyembIM ocTaercst onauH ¢aktop - mnpuxox DPAP. Ilepswiii ypoBeHb

JOJDKEH  COOTBETCTBOBAaThH pacueTHOMy ypoxkaw - 1,0-1,5% @DAP. Drto cormacHo
MHOTOYHCIICHHBIM HccnienoBanusaM [Toomunr, 1984 wu nmp.] - BhOomHe peanbHBIA ypoxKail.
Bropoii ypoBeHbp - ypokail, TOJIy4aeMbli B CpPEAHEM 3a MHOTOJIETHUH IEpUOJa IO

pallOHNPOBAHHBIM COPTaM Ha COPTOMCHBITATENIBHBIX CTAHLMAX, € HE PErYIHpPYETCs BOAHBIN
PEXHUM, HO arpOTEXHHUYCCKUC MEPOIIPUATUA CO6J'IIO)I3IOTC$[ IIOJIHOCTBIO, YTO JOJIDKHO OLITH U Ha
MeJMopUpyeMoM Tmosie. JlaHHBI ypOBEHb MOXET OBbITh TNPOEKTHBIM. TpeTuii ypoBeHb -
CTPaxoBOW Ha CIIy4ail CyIIECTBEHHOTO OTKJIOHEHHS pexuma padoThl MEIHOPATUBHOM CHUCTEMBbI
OT ONTUMAJILHOTO.
PazpaboTka npoexra mpoBOAMUTCS B J1Ba dTama:

1) moYBeHHO-TeHETHYEeCKOe 000CHOBAHHE KOMIUIEKCHBIX MEIHOPALIUi;

2) BbIOOp  cuUCTeMBbl  MEIMOPAaTHMBHOIO  BO3JEHCTBUS ~ HA OCHOBE HKOHOMUYECKHU
3P PEKTUBHOTO JIAaHAAPTHO-TEOXMMUYECKOT0 000CHOBAHUS KOMITJIEKCHBIX MEIMOPAIIHH.

Ha ocHOBaHMU yueTa réHeTHYECKOr0 COCTOSIHHSI arpoOHOLIeH03a, INIAHUPYEMOro o0beMa
BAJIOBOW MPOAYKIMH  ONPEACISAIOTCS CyMMapHble TpeOOBaHHMS K  IHUIIEBOMY, BOJHOMY,
TEIVIOBOMY M JIPYTMM pE&XHMaM II0YB, MPOBOJUTCA aHAIW3 OOECIEYEeHHOM MOTpeOHOCTH
YpoXxad B TCILJIO-, BJIaro-, COJICpeCypcCax IMmo4s. HpI/I PCIICHUHU 3ada4YU ONITUMU3ANU TOYBCHHBIX
PEKUMOB B COOTBETCTBUU C CYMMAapHBIMH TPEOOBAHUSAMHU CEIBCKOXO3SMCTBEHHBIX KYJIBTYp
OMpCACIIAOTCA TUAPOTCXHUYCCKHUC n MOYBCHHO-MCJIIMOPATUBHBIC napamMceTpbl
MEJIMOPATUBHBIX CUCTEM - ATO MepBasi YacTh PA0OTHI Ha/l IPOEKTOM MEHUOPALIHH.

BTOpaH qaCTb COCTOUT B BLI60pe CUCTCMbl MCJIMOPATUBHOI'O BOBﬂeﬁCTBHH JJIA
OCYILECTBIICHHUS] PEryJIMpOBaHUs TPeOyeMBbIX ITOYBEHHBIX YCIOBUH C YYE€TOM 3KOJIOTHU



nagmmagra.  Ilpy 3TOM BO3MOKHBI ~ HECKOJBKO BAapUAaHTOB WHXKCHEPHBIX perieHui. B
OKOHYATEIIbHOM BapwaHTe B pabouMii MPOEKT IMOCIe HKOJIOTO-DKOHOMUYECKOW AKCIEPTH3BI
BKJIIOUAETCS OJTHO U3 PEIIeHUN KaK OCHOBHOE.

B 3akirouenue cienyer MoayepKkHYTh, UTO MOYBA - KOMIIOHEHT OuoreouneHo3a. Ee
OuoreoleHoTHYECKHE (DYHKIUU OYEHb pa3HOOOpa3Hbl. VX BaKHOCTH OMpeensercss MpexkIe
BCEro TeM, YTO MTOYBAa UMEET MHOTOIPaHHOE 3HAUYCHHUE Il (DYHKITMOHUPOBAHHS arpoOHUOIICHO3A.
Opnako 10 cUX MOP B MEIHOPALMH MPOJ0JDKAET COXPAHATHCA YIPOIICHHOE PECTaBIeHuEe 00
HKOJIOTMYECKOM 3HAYCHHUHU MOYBBL. B pe3ynbraTe mouBa Kak OCHOBHOM 3JIEMEHT arpoOHoIeH03a
[0 CYILECTBY HE MPUHUMAETCS BO BHUMaHHe BooOmie. TakuMm oOpa3om, 3a0bIBaeTcs OCHOBHOU
MPUHIMIT MCJIIMOPAlIHHU - YIIYUIICHUC, B TOM YUCJIC U YIYUIICHUC ITOYB.
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I' 12a B a2. IOUMEHHBIE IIOYBHI P.OEU 1 EE IPUTOKOB
KAK OBBEKT MEJTAOPALIUH _
(B ITIPEJEJIAX IOKHO-TAEKHOHM ITIOA30HbI TOMCKOMU OBJIACTH)

N3 obmieit miomaan noWMeHHBIX 3eMelb qoiauHbl p.O6u (1,3 muH.ra) Beero numb 130
TBIC. Ta UMEIOT yJIOBJIETBOPUTEIILHOE MEIUOPATUBHOE COCTOSIHHE. 3HAUCHUE MOWMEHHBIX MOYB
B CEJIbCKOXO3WCTBEHHOM TIPOM3BOJACTBE JTaHHOW TEPPUTOPUHM BO3PACTAET C IOra Ha CEBep:
€CJIM B FOKHBIX paiioHax ToMckoi o0iacTu MONMEHHBIE TOYBBI COCTaBISIOT TONBKO 6% OT
o0mieil miomaay CelbCKOXO3SICTBEHHBIX YrOJuid, TO B LIEHTPAJIbHBIX U CEBEPHBIX paloOHAX
cootBeTcTBEHHO - 30% 1 80% (BopoObes, 1971). IIpoBenenue menuopauuii Ha MOMMEHHBIX
MouYBax SBIsieTCd KpalHe HeoOXoAuMbIM. Bwmecte ¢ Tem, OmMyOJIMKOBAaHHBIE [aHHBIE U
MaTepuanabl HAIIUX HWCCICIOBAaHUI CBHJIETEIBCTBYIOT 00  OMpEACNEHHBIX  OCOOEHHOCTSX
NPUPOJIHBIX YyCIOBHM ToMMbI p.OOM U ee MPUTOKOB B Mpe/esax 0KHO-TaeKHON MOI30HBI.
Ipupoause yciaoBu s OCHOBHbIE pe3yibTaThl U3YUCHUS KIMMATHUYECKUX
YCIIOBHH F0XKHOTAEKHON IOA30HBI OCBEIICHBI B psae pador [Koxkenkosa, 1957; Opiosa, 1962;
PyrkoBckas, OxwumieBa, 1966 wu ap.]. YCTaHOBIEHO, 4YTO CpEIHEroj0Bas TeMIIepaTypa
usmensercs ot munyc 0,3-0,6 rpagycoB C B IOOKHOM dYacTd MOA30HBI 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 Impoa0JDKUTEILHOCTh IMEPUOJA C
temneparypoii Beie 10 rpagycoB C cocraBisieT B 10KHBIX paifonax 109-117, B ceBepHbIX - 95
maeit. CpemHerogoBoe KoymdecTBO — atMochepHbIx ocamkoB cocraBisier 400-500 mm mpu
cpenHeM cymmapHoMm ucnapeHud 330 MM,  [lonoxuTenbHbI  BOAHBIA OanaHC cO3MaeT
MPEIIOCBUIKM K PAa3BUTUIO HA JIAHHOH TEPPUTOPUH THAPOMOPQPHBIX M MOIYTHAPOMOPPHBIX
nouB. OgHAKO paclpeneseHre OCAIKOB MO OTAEIbHBIM MECsSIaM BEreTallMOHHOIO IepHoja
CYILIECTBEHHO pasiuyaeTcs (Tabnuma 2). DTo MOATBEPKAACTCS pacyeTaMu, MPOBEICHHBIMU
B.M.IOxmuapiM (1974). B TeueHme Bcero BereTallMOHHOrO Iepuoaa BbimamaeT a0  50%
TOJIOBOTO KOJIMYECTBA OCAJIKOB, YTO OOECIIEYMBACT BHICOKYIO BIQXKHOCTH BO3JyXa, HCKITFOUAs
BO3MOXXHOCTH (PU3UOJIOTUYECKUX 3aCYX.
Tabnuima?.

Ocaaky B roJbl pa3juvHoii 00ecTIe4eHHOCTH, MM
(3a nepuoa 1948-1971 rr. mo 'MC Tomckoii 00/1acTH)

Mecs O6HCH€‘I€HHOO‘{TB 'MC
0Ca/IKOB, %0 KoxeBankoBo | 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
111 54,0 129,2 39,2
111 54,0 129,2 39,2
HIOHb 48,0 52,2 79,3 49,3
72,5 43,3 54,0 13,5
111 71,0 51,5 70,6
23,4 85,0 64,1 34,5
UI0JIb 48,0 97,9 66,7 90,7
72,5 38,4 63,0 57,6
11,1 78,0 117,4 113,8
23,4 42,0 138,9 72,8
aBTyCT 48,0 36,8 86,2 20,4
72,5 37,1 38,0 1222
111 50,0 15,5 36,3
23,4 40,0 43,3 62,8
CEHTSOPb 48,0 35,2 31,6 52,1
72,5 43,9 30,0 29,6




CBoeoOpa3ue KIMMAaTUYECKHMX  YCIOBUI OKa3bIBaeT CYILECTBEHHOE BIUSHUE Ha
OoYBOOOpa3oBaHWE B JAHHOM MOA30HE: MPOAOIDKUTEIbHOE MpeObIBaHUE IOYB B MEp3JIOM
COCTOSTHUM COKpAIlaeT aKTUBHBII MepHoJl MOYBO0Opa3oBaHus, YTO 00yClIaBIUBaET 3aMeJICHUE
IPOIECCOB OMOXMMUYECKHX MPEBpAIICHUH; M30BITOUHOE  yBIaXHEHHE Ha (oHe cradbo
BOJIONIPOHUIIAEMBIX CYTJIMHUCTBIX OTJIOKEHUH (B OCOOCHHOCTH B  YCIOBHUSIX HU3KUX IOHM)
IpeopeaeIisieT BO3MOKHOCTh aKTUBHOT'O TOP(POHAKOTIIICHHUSI.

I[To mammpiM I'.M.CepreeBa (1987) rumporepMuyecKre YCIOBHS FOXKHO-TACKHOMN
o306 3anagHold CubupH B IETIOM MO3BOJISIIOT BBIPALIMBATH PaHHE- U CPEAHECHEINBIE COPTa
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYpP, TPEOYIOUIMX JOBOJIBHO BBICOKMX CYMM CPEIHECYTOUYHBIX
temneparyp Bbiue 10 rpagycos C (1300-1700 rpagycoB C) U IpOJOSIKUTEIBHOCTH JaHHOTO
nepuojaa B 90-100 auei.

ComocTaBneHre pacueTHONW MPOJYKTHBHOCTH KiIMMaTa C (PaKTHUYECKOW ypOKAMHOCTHIO
B TaexkHOW 30He, mpoBeneHHoe I.M.CepreeBpim (1987) mokazamo, uTo dakTudeckas
ypoxalHOCTh B cpenHeMm coctaBisier Bcero 40% oT mnoreHuuanbHOM. Bbicokue ypokau
pallOHUPOBAHHBIX  COPTOB  CEJIBbCKOXO3AWCTBEHHBIX KYJIbTYp MOTYT OBITH IOJIyYEHBI INPHU
YCIIOBUU PETYJIHUPOBaHMUSI BOJHOIO peXUMa IONM IyTeM MEJIHOPATUBHOIO BO3/IEHCTBUS.
Hano 3ametuth, 4YTO B ycinoBusix 3amaaHoi Cubupu OomblIoe BIUSHHE HAa PACTEHHUEBOICTBO
OKa3bIBAIOT TAKXKE MO3/IHUE BECEHHHE U PAaHHUE OCECHHHE 3aMOPO3KH - (PaKTOp, COKpaIIaroIIui
IPOJODKUTEIBbHOCTh  BEreTAllMOHHOrO mepuoia. B cpenHeM mnocienHue 3aMOpO3KU Ha
TeppuTopuu obnactu HaOmoAaTCs ¢ 19 mas o 16 wutons. HacTyrienue nepBbIX 3aMOpPO3KOB
OTMEYaeTCsl B CEpeauHE CEHTSAOps, KpailHe penKko OHM OBIBAlOT B Hayalle CEHTAODA.
Habmroienust moka3bIBaroT, UTO 3aMOPO3KaM HauMEHee MOABEPKEHBI TOOEPEKbs PEK, BEPIIUHBI
IpUB, BEPXHHUE YaCTU CKJIOHOB. HaumMmeHblas NpoaoIKUTENBHOCTh 0€3MOPO3HOIO IMepuoaa
oTMeuaeTcsi Ha ceBepo-BocToke Tomckoi obnactu (90 nHeit), Hambonpmias - B JIOJIMHE
p.O6u (117-123 nus). I.M.Cepreesbim (1987) paspabotana kiaccUpHUKAIHS MECTOMOIOKECHUI
[0 MOPO300MAacCHOCTH, Kyaa Bomwio omnucanue 30 snemeHTOB penbeda. Hambonbmmii Gamn
MOPO300IaCHOCTH UMEIOT BOJOpPAa3/eiabHble MPOCTpaHCTBA. Tak, MONMBI HIMPOKUX JIOJIHUH PEK
umeroT 50 6aUI0B MOPO300MAaCHOCTH, JIOJUHBI MajbIX pek - 90, y4yacTKH NOWMBI, y/laleHHbIe
oT pycna pexku - 30. Heo6xonuMo 3amMeTUTh, YTO HA KJIMMAT MOWMBI B OTJIMYHME OT JAPYTUX
AJIEMEHTOB pesibea OKa3bIBAET BIUSHUE OJIM30CTh OONBIIMX MAcC BOABI, B pE3yJbTaTe uero
MUKPOKJIMMAT XapaKTEepU3yeTcs ONpeleTeHHON O0COOEHHOCTBIO: OOIIMM CMSTYEHUEM IO
CPaBHEHHMIO C BOJOpPA3AEIbHBIMM Y4acTKamMM. 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 m 0,2 rpagyca C, yem Ha
Bojlopasnene, U B ceHtsope 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€LyeMas TEPPUTOPHs, pacroJiarasichb B Ipelenax
3anagHo-CuOUpPCKOM paBHUHBI, NPEACTABISET COOON SMUTEPUUHCKYIO TUIUTY CO CKJIaa4aThiM,
MeCTaMU JIBYXSIpYCHBIM JIOIOPCKUM (DYHIAMEHTOM U YeXJOM Me3030HCKO-KaifHO30HCKUX MOPOT
[Kazapunos, 1960; Pocrosues, Pyakesuu, 1965]. I'nyOuna 3aneranus GpyHmgaMeHTa B Ipezeiax
OCHOBHOM CEJIbCKOXO035HUCTBEHHOM 30HBI TOMCKON 007aCTH N3MEHSETCA OT HECKOJIBKUX METPOB
Ha Kpaiinem fore (c.barypuno) mo 4-5 kmmomerpoB Ha ceBepe [Cypkos, 1963]. HaubGosee
MOJIOJIBIMH  T'€OJIOTMYECKUMH OOpa30BaHMSAMM Ha HCCIEAYeMOH TEeppUTOPHM  SBISIIOTCS
AJUTIOBHANIbHBIE  OTJIOKEHUs MoMbl p.O6M u ee mnpuTokoB. OJHAKO MoOHMa MPOAOIKAET
(dopmupoBaThcs U B HacTosmiee BpeMs. Hapsaay ¢ akkyMmynsiuen aloBus 1eHCTBYeT U OOKOBast
spo3ud. Ha otnenbHbix ydactkax p.OOHM €XerogHo pa3MbIBaeTCsl NMPUOpexHas mojioca MOWMbI
mmpuHo# 110 40-50 M pu rHE GpoHTA pa3MbIBa B HECKOJIBKO KHMIIOMETPOB [3emioB, 1979].

B reomopdonornueckom oTHomeHun mnovimMa camoir OOM W ee TPUTOKOB OTHOCHUTCS K
BHeseHUKOBOH 30He. Kak ormeuaer B.C.Xpomsbix (1975), OOckas moiiMa chopmupoBasiach B
KOHIIE TroJiolieHa. B 1enom 3To oOuimpHas ajuiioBHaIbHO-03€pHasi paBHUHA, T7I€ YETBEPTHUHBIC
OTJIOKEHUSI HaJOXeHbl Ha JApeBHuUe mopoxabl. Ilo nganneiM b.M.Muzepoa (1953), B
YETBEPTUYHBIX OTJIOKEHUSIX IONMBI BBIACNAIOTCS JBa  JIMTOJIOTUYECKUX CIIOSI: HIDKHUM -
necyaHblil, BEPXHUH - WIOBATO-TJIMHUCTHIA MM CYTJIMHUCTBIMN. Penbed moBepXHOCTH MONMBI
U3MEHSETCS TO0 Mepe TpoaBmwkeHus ¢ tora Ha ceBep. B.C.Xpowmbix (1975) Beimenser nsa
reoMop(OJIOTrHUECKUX THITA TOUMBI:



1. TIpoToyHO-OCTpOBHAsS TMOHWMa MMEET PacHpOCTpaHEHHWE OT IOKHBIX TPaHHUIl O00JACTH [0
Braaenus p.Tomu B p.O0Ob. Pycno 3xmeck pasneneHo Ha pykaBa, 00pa3yroliue CONpsHKEHHBIE
CHUCTEMBI, TO €CTb OCTPOBA BBITAHYTHI BJIOJb pycia B BHAe Henodyek. CymmapHas HIMpHHA
MEXXEHHOI'O pycja B MECTax DPa3BETBIEHMH COCTaBIISIET B cpegHeM 3-5 KM, a Tam, IIe peka
cobupaercs B oHO pyciio, - 600-700 m.

2. CerMeHTHO-TpUBUCTasi MoOHMa pacupocTpaHsercs oT BoaaeHus p.Tomu B p.OOb 10
CeBEepHBIX IpaHMll obOsactu. DopMuUpoOBaHME NMONMEHHOW OJUHBI MPOMCXOIUT BCIIEACTBUE
MeaHApUPOBAHUS pycCia.

B mnoiime p.O6u u ee NPUTOKOB MO penbedy, YCIOBUSIM OOpa3oBaHMs U  XapakTepy
OTJIO)KEHUN  JIOBOJIBHO  YETKO BBIACIAIOTCS TPU YacTH: IPUPYCIOBasi, LEHTpalbHas U
npureppacHas. s npUpycloBOW 4acTH IOMMBI XapaKTEpHO HAJIUMYKME IPUPYCIOBOrO Bala,
CO3JAHHOIO IE€CYAHbIMM U CYIECUYAaHbIMM  OTJOKEHUSAMHU. ['paHylOMETpUYECKUI COCTaB
JAHHBIX HAHOCOB XapaKTepU3yeTcsl MpeoliaJaHueM MEJIKOro necka M KpymHOM mnbuiu. Jlis
[EHTPAJIbHOW YacTH NMOWMBI XapaKTepeH T'PUBUCTHIM penbed. OTIOXKEHHS TpeACTaBICHBI
3[1eCh Yallle BCEro JBYWICHHBIMH HaHOcaMU. C IOBEPXHOCTH 3aJI€TaeT CyTIIMHUCTO-IVIMHUCTBIN
QJUTIOBUM, KOTOPBIM MOJCTHIIAETCS MOpoJamMH 0ojiee JErKoro rpaHyJOMETPUUYECKOr0 COCTaBa.
CoOTBeTCTBYIOIIME aHAINU3bl OTPAXKAIOT MPeo0sIalaHie B COCTaBE IOBEPXHOCTHBIX OCAJIKOB
NOWMBI KpYIHOHM nbutd U uia. Penbed mputeppacHoil moiMbl CUIIBHO MOHMXKEH. J[aHHast yacThb
NOMMBI CJOXEHa MPEUMYILECTBEHHO TJIMHUCTHIMU HAHOCAMH, MECTaMU OHa IOJCTHJIAETCS
IIECKaMU U CYIIECSIMHU.

B nenmom penwsed p.Odu u ee MPUTOKOB CBOMM MPOUCXOXKICHUEM 005S3aH 3PO3HMOHHO-
aKKyMYJISITUBHOM paboTte pycna. OJHaKo — CyIECTBEHHbIE WM3MEHEHHs B INEpBUYHBIN
aAKKyMYJISITUBHBIA ~ penbed BHecan onoisHu [3emio, 1970]. B pesynbTarte ux BO3ACHCTBHS
HEKOTOpbIE YYaCTKHU IPUCKIOHOBOM MOMMBI OKa3bIBarOTCA 0o0Jiee BO3BBILICHHBIMH, HEPEAKO
oyrpucteiMu. OcoOble TUIIBI penbeda 00pa3yroTcst B pe3ysibTare paspactaHus 60j0T [3eMIloB,
Bypakos, 1970].

Ha ¢opmupoBanme mouyBeHHOro mokpoBa moiiMbl p.OOM M ee HPUTOKOB OTPOMHOE
BIMSHUE OKa3bIBAa€T TaKXe TIHUApojorudyeckuii pexuMm. [lo ypoBeHHOMY pexuMy U
MOP(}OIOrHUecKUM OCOOEHHOCTSAM B Tpefeiax H0KHOW U IeHTpalbHON 30H Tomckoil obmacTi
BBIICTISIIOTCS.  YEThIPE KPYNHBIX IOMMEHHBIX MAacCHUBa, TP H3 KOTOPBIX OTHOCATCS K
HCCIIEYEMON HaMHU TEPPUTOPHHU. [lepBr1ii MaccuB oxBathkiBaeT noiiMmy p.Odu Ha yyacTke OT
c.barypuno 1o Bmagenus p.Tomu. OH xapakTepusyercs CpPaBHUTEIBHO HEOOJIbIION
IPOJODKUTENBHOCThI0  3aroruieHus (30-35 cyTok) mpH CpeIHUX OTMETKax IMOBEPXHOCTU
noiimMel. B npexnenax manHoro yuyactka p.OO0b mpoTekaeT B JOJMHE, LIUPHUHA KOTOpoH §-12 kM
[Manuk, 1978]. Tloiima mmpuHON 8-10 KM IUTOCKas, C YepeOBAaHHEM TPHUB, JIOKOWH |
OOIIMPHBIX NOHMKEHUH. B noxOMHax MeXJy IpuBaMH paclojlaratloTcsi HeOoJbIlne 03epa,
riyounoi 1o 1,3- 3,0 m. Iloiima pexku Ha 50% 3aneceHa TUCTBEHHBIM JIECOM M KyCTapHUKOM, a B
MEXTPUBHBIX MOHMXEHUsAX 3abomnoueHa. Hwwxknuil ywacrok p.Tomu, OKOHTypuBarommn
CEBEPHYIO TPAHUIlY MAaCCHBA, PACMOJOXKEH B MOWMEHHOW JOJMHE MUPUHON 4-5 KM C TJIOCKUM
penbedoM, pacuJICHEHHBIM BOJIOTOKAMH M 03epaMH. 3aroruieHue novmMel p.Tomu ot c.SIpckoro
qo r.ToMcka HENpOJOIKUTENBHO, B CPEIHEM OHO cocTaBiseT 3-5 cytok.  Cpoku
0CBOOOKICHHSI TOMMBI OT BOJIBI Ha CIIaJIe MOJIOBO/IbS MAJJAI0T HA BTOPYIO MMOJIOBHUHY Masl.

Bropoii noliMenHblii MaccuB B JonuHe p.O0M pacmonokeH Ha y4acTKe OT BIaJCHHUS
p.-Tomu no ycrea p.lllerapku (Bkitoudas ee cpelHee U HWKHee TeueHue). Ha naHHoM oTpeske
BOAHBIN pexuM OOCKOIl MoiMBl B 3HAYMTENbHOW Mepe 3aBucUT OT pexkuma p.Tomu. Ilo
CPaBHEHHIO C MEPBHIM MONMEHHBIM MacCHBOM 37ech Habiromaercst Oombiias auddepeHunanus
OTMETOK MEXAY OTAEIbHBIMU D3JEMEHTaMHU IOHMBI, B  pPE3yJbTaTe YEro XapaKTepUCTUKU
3aTOIUIEHHS M3MEHSIOTCA B IIMPOKOM JMAla30HEe: B rOJbl C BHICOKMM BECEHHHM IIOJOBOJBEM
noiiMa MoXxeT ObITh 3aToryieHa oT 25 1o 45 cyrok. OOckas moiiMa, OTHECEHHas KO BTOPOMY
MaccuBy, umeer mupuny 1,0-1,5 KM, Kak mpaBHJIO, HEBBICOKA, C OOMJIMEM I'PUB M JIOKOHH.
JmuTenbHOCTh 3aTOINICHHUS] TTOMMBI CPETHUX PEK JAHHOrOo MaccuBa He mnpeBbimaeT 30 cyTok
(p.Kus), a na p.Illerapke ona ymenpumaercsa 1o 10-15 cyroxk.

Tpernii moiiMeHHBIN MaccHMB B mpenenax AoJduHbI p.OOM pacmosiokKeH Ha ydacTKe OT
ycrbs p.lllerapku no Bnagenus p.Uynsima. Ha naHHOM ydacTke NPOAOKUTENIBHOCTb U CIIOU
BECEHHETO 3aTOIJICHUS YBEINYUBAIOTCS. B MHOrOBOAHBIE rObI MOJIOBOJbE AIUTCS 45-70 CyTOK.
Peka YUyneim B mpepenax Tomckoi obmactu Teuer mno mupokoil (mo 10 xm) moiime,
M300MITYIONIEeH 03epaMu U cTapuiiaMu. [IpomomKUTENbHOCTh 3aTOTUICHHS MOMMEBI p.UynbiMa Ha



yuactke C.TEI'YJIBJIET - YCTBE PEKU cocraBnser 40-80 cyrok. Cpoku OCBOOOXKIECHHUS OT
BOJBI MAJalOT Ha CepeauHy-KoHel HioHs. CrexyeT OTMETHTh M OOILIyl0 0COOEHHOCTh
TUIPOJIOTUYECKUX YCIIOBUN paccMaTpUBaeMOro peruoHa, KoTopas onpeensercs teM, uto p.O0pb
MMEET caMble HU3KHE YKIIOHBI M3 BCEX KPYIHBIX pek, Branaromux B CeepHbiil JlenoBUTHIN
okean [Manuk, 1978]. Tak ke Manbl M yKIOHBI €€ IPHTOKOB. B pe3yinbraTe CO31al0TCs
HEOJIaroNpUATHBIE YCIIOBUS CTOKA, pacTsAruBaroliue mnojoBojbe. Iloiima nmutenbHOE Bpems
HAXOJUTCS M0/ BO3/ICHCTBUEM M1aBOJIKA.

B OonpmmHCTBE Ccioy4aeB OCBOOOXKIEHHE IIOYB IOMM OT BECEHHErO 3aTOIJICHHUS
3akaHunBaercs B 10-20 ymcnax uroHs. B MHOroBoJHBIE TOJbl YKa3aHHBIH CPOK HECKOJIBKO
YIJIUHSETCS, a B CyXUE - COKPALAeTcsl. B 11e10M MOXKHO CYMTaTh, UTO PEXHUM PEYHOTO CTOKA
Ha paccMaTpUBAaEeMOil TEepPpUTOPUM HEOIArONPUATEH MAJIi MEJIHMOPATUBHOTO CTPOUTEIHCTBA!
UCKJIIOYAeTCd  BO3MOXXKHOCTh HMHTEHCHBHOI'O UCIIOJb30BaHUS IIOYB IOMM 0e3 co3gaHus
JOPOTOCTOSIIINX THAPOTEXHUYECKUX COOpYyX)eHUil. M3BecTHO, YTO MAIUTENBHOCTh CTOSHUS
MaBOJIOYHBIX BOJ B MOWME 3aBUCHUT OT €€ BBICOTHBIX ypoBHel. B.C.Xpombix (1973) Beimensier
YeTbIPe BHICOTHBIX YPOBHS OEMHOCTH Jisl p.O0u:

1. VcknrounTenbHO JTOJrONOEMHBINH BBICOTHBIM ypoBeHb. OH OXBaThlBaeT HauboJjiee HU3KUE
y4acTKU TMOMMBI, 3aHuUMarone B cpeaHeM 2-3% oT ee miomaau. IIpogomkurenbHOCTH
3aTomieHus 65-75 qHEN.

2. lonronoeMHbIH BBICOTHBIM ypoBeHb. K HeMy mpuHajyiexaT HU3KHE IPUPYCIIOBBIE BAJIBL,
TpUBBI, a TAaK)K€ MPUCKIOHOBbIE HU3UHBL. Takue y4acTKU MOWMBI 3aHUMArOT 25% OT obei
riomaau. [IpogomkurensHocTh 3aTomienuit 40-65 nHei.

3. CpenHenoeMHbIi BEICOTHBIN YpoBeHb. OH OXBaThIBAET MPUPYCIOBBIE BAJIbI, 3aHUMAIOIIUE
55-60% momraau B noviMe. [IponomkurensHOCTh 3atorieHus 20-35 nHei.

4. KpaTkonoeMHbIH BBICOTHBIH YpoBeHb. K HemMy OTHOCSTCS Hambojee BHICOKUE TPHUBBI,
KOTOpBbIE COCTABISIIOT 15% rmutomanu moim.

Bmecte ¢ Tewm, ClelyeT MOAYEPKHYTh, YTO U3-3a CJOXKHOCTU penbeda u
JIMTOJIOTUYECKOIO CTPOEHHUS B Pa3HbIX YACTAX OJHOM M TOM K€ MONMBI MOXKET pa3inyaThCcs
YpOBEHBb BEPXOBOJKH U TPYHTOBBIX BOJ. [losiBIeHHE BEPXOBOJKU MOKET OBITH OOYCIOBIEHO
HaJIMYUEM TJIMHHUCTBIX TPOCIIOEK WJIU SIBJIATHCA PE3YyJIbTAaTOM 3aIOJHEHUS aJUTFOBUAIbHBIMU
HAHOCAMU TMOHWXEHUU penbeda. BoIOHOCHBIE TOPHU30OHTHI BEPXOBOAKH UMEIOT BPEMEHHBIN
XapakTep M MUTAITCA 33 CYET MaBOJAOYHBIX BOJ M aTMOC(EPHBIX OCATKOB.

I'pyHTOBBIE BOJBI 3aJIETalOT Ha PAa3IM4HOM TiayOuHe. B mpupycnoBoil yacTu HONWMBI
HauOoJibIas TIIyOrHa 3aeranus u3MeHsiercss ot 1 1o 5 M, B neHTpasibHo - ot 0,5 1o 3 M, B
nputeppacHod - or 0 10 2 M. PeXuM TpyHTOBBIX BOJl HOWMBI ONPENENSIETCS TPYHTOBBIMU
BOJAMU BOJIOpa3jiesia U YPOBHEM peKd. B CBsA3M c BbIlIeCKa3aHHBIM OOJIBILION HHTEpeEC
MPEACTABIISIET THAPOXUMUYECKAS] XapaKTEPUCTUKA TPYHTOBBIX U PEUHBIX BOJ.

CornacHo knaccupukauun O.A.Anekuna (1970), paccmarpuBaemasi TEpPUTOPHS
OTHOCUTCS K THUJPOKapOOHATHOMY Kjaccy BojA cnaboi cTemeHM MuHepanu3amuu. Ha
3a00104eHHBIX BOJ0COOpax (HOPMHUPYIOTCS PEUYHBIC BOJBI C TOBBIIIEHHONW OKHCIISIEMOCTHIO U
LIBETHOCTHIO, HO MUHEpAJIM3allis OCTAETCsl Ha CPEIHEM ISl MCCIEAYEMOr0 PErMOHa YpOBHE.
HckmoueHre COCTaBISIIOT HEKOTOpble JjeBoOepexkHble npuToku p.OOu (Llerapka, Yas), B
OacceliHax KOTOpPBIX OOHAPYKHBAIOTCS TMOPOJBI HEOTeHa, MpEACTaBICHHbIE TIUHAMH U
W3BECTHSKOM, Y€M, OUYEBHJIHO, M OOBSCHAETCS MOBbIIeHHAs (10 940 wmr/m) MuHepaiu3anus
JIAHHBIX BOJ. B mepro BECEHHETO MOJIOBObS PYCIIOBas CETh MOJIy4aeT MUTAaHUE 33 CUET TajbIX
CHETOBBIX BOJl, MHUHEpaJIu3alusi KOTOpbIX HU3Ka (0T 14 mo 67 mr/m). VI3 kaTHOHHOTO cocTaBa
npeo6nanator nonsl Ca’* u Mg'", u3 anmonsoro — HCO3 u SO, . Mon CI' Ha Gonblueii yactu
TEPPUTOPUU MPUCYTCTBYET B HE3HAYUTENbHOM KosinyecTBe. CopepxaHne HUTPATOB U3MEHSETCS
or 0,00 mo 0,08 mr/m u B cambIXx penakux ciaydasx gocturaer 0,467 mr/n. ConepxaHue
PacTBOpPEHHOT0 MUHEpaIbHOTO (hochopa konednercs B Oonpmux mpenenax - oT 0,00 B pecHoi
1o 0,45 mr/a B necocrenHoii 30He. ConeprkaHue NOJBHKHOTO JKelle3a HEBBICOKO.

MuHepanu3anus BOJ OTJIOKEHHH MOWMBI cocTaBiseT oT 98 mo 651 mMr/n mpu cpeaHem
3HaueHuu 298 mr/n. XuMUYecKUil COCTaB dYalle TUIPOKApOOHATHO-KAIBIHUEBHIN, KalbIUEBO-
MarHueBbId, TUIpokapOoHaTHO-XJopuaHbIH. Coxepkanue xene3a coctaBiser 0,2-8,0 mr/m,
HUTparoB - 0,2 mr/a, cyneharoB - 2,8 mr/n, ammonwus - 0,8 mr/n, pH Box - 6,8.

B reo6orannueckoM OTHOIIICHUHU uccieayemMas TEPPPUTOPHS], COTIACHO
knaccupukanun H.D.Beumman (1969), BXOOUT B IOKHBIM JTYyroBO-MIOMMEHHBIA pailoH, s
KOTOPOTO  XapaKTepHbl CPABHUTEIHHO BBICOKAS 3aJ€CEHHOCTb M 3aKyCTAPEHHOCTh IOINMBIL.



Pacnpoctpanenbsl Oepe3oBble, Oepe30BO-OCHMHOBBIE Jeca. B mpupyciioBoil dYacTh XOpoIIo
pa3BUTHI KYCTApPHHUKOBBIE 3apOCiH C MpeodiiajaHueM HMB. B mpenenax HEHTpaabHOW YacTu
MONMBI rocnoicTBytomee nonoxenue (10 50% mromann) MoMydwsin JIyra, MpeICTaBICHHbBIE
NBIPEHHBIMUA,  KOCTPOBBIMH, BEHHHUKOBBIMH U TOJIEBHUIICBBIMU (popmarusmu. Hambombiiee
pacupocTpaHEHUE MOIYYHIH OBCSIHULIEBBIE JIYTA.

B menom  THmonoruyeckwii  coctaB JyroB pa3zHooOpa3zeH W Xapaktepusyercs 19
dbopMmarusiMu, a JIyroBble TPABOCTOM IpeAcTaBieHbl npubauszutenbHo 300 BUaaMu pacTeHUU.
Jns myroBeix Qopmanuii moiimMel p.OOM W ee  IPUTOKOB  XapakTepHa  IOCTEICHHAs
CMEHSAEMOCTb KaK 10 NONEPEYHUKY IMOMMBI, TaK U B HAIIPABJICHUH C FOra Ha CEBEP, B MOCIEIHEM
cllydae TMPOUCXOAMT CIBUT B CTOPOHY THUAPOPHIBHOCTH M OOEIHEHHS BHJOBOTO COCTaBa
naHHbIX Gopmanuii. B mputeppache cocpeaoToueHbl KpyMHble OO0JIOTHBIE MAacCHBBI, KOTOpHIE
3anuMaroT 20-25% muomaay nouMsl.

Bce BoienepeunciaeHubie GakTOpbl OTpaKalTCa Ha MOPQOIOTHYECKUX, (PU3NUECKUX U
XUMUYECKUX CBOMCTBAxX I0YB NOWM. Tak, NepHOAUYECKOE OTIIOKEHHUE 3a CYET IOJOBOJMN Ha
MOBEPXHOCTU MOWMBI CBEXKET0 HAMJIKa CIIOCOOCTBYET CJIOUCTOMY CIIOKEHHIO MOYB. MI3MeHeHUs
JTaHHOTO (hakTopa HAOIIOMAIOTCS C Iora Ha CeBep W MO IMONEepeYHUKy moimMbl. Hampumep, B
MPUPYCIOBON YacTU MONMBI HAHOCHI MPEACTABISIIOT CO0O0M "cClioeHbId mupor", B KOTOPOM IO
LBETY U TI'PaHYJIOMETPUYECKOMY COCTaBY Ka)JOrO CJOSI MOYHO IOJYYUTh MPEJICTABICHUE O
XapakTepe IMOJOBOAbA. B IEeHTpanbHOW 4YacTW NMOMMBI HAHOCHI OTJArarOTCsi B BHJAE TOHKUX
OCaJIKOB, KOTOpBIE COJEpPKaT B CBOEM COCTABE T'YMYCOBBIE BEILIECTBA, OpPraHUYECKUE U
HCOPTaHMYECKUE COCAMHCHHS, KOJUIOMTHBIC BKIIOUCHHS  PAa3IMYHON  OMOXUMHYCCKOU
CTPYKTYphl. Exerognas akkymyJsilus OTJIOKEHHA B LEHTPAIbHOM YacTH MOMMBI IPUBOAUT K
norpeOeHNI0 paHee CHOPMUPOBABIINXCS IMOYBCHHBIX TOPU30HTOB. JlaHHBIC OTJIOKCHHUS,
Ooratbie OPTraHUYECKUM BEIIECTBOM, dopmupyror MomHbIH (D0 1 M u riIyOXKe)
AKKyMYJISITUBHO-IICPETHOMHBIA TOPU30HT. B mpuTeppacHOM YacTu IIOMMBI, Kak Yxke
OTMEUAJIOCh BBIIIE, CO3JAIOTCA YCIOBUA [ 0010TO0Opa3oBaTeNbHOTO Ipolecca 0o
o0pa3yroTcsi TJIMHUCTBIE HAHOCHI C MpeoOjJaJaHueM ujaa M HU3KOH (UIbTPALMOHHOMN
CHOCOOHOCTBIO.

[ToBpIlIEHHOE YBIa)XKHEHUE, ONPEENISIEMOE MTOJIOBOIbEM M BHICOKMM YPOBHEM 3aJl€raHUs
TPYHTOBBIX BOJI B BECEHHE-OCEHHUW IEpUOJ, BBI3bIBAET B IOYBaxX IPOLIECCHl OIJIECHUS,
OpTIITEHHOOOpa30BaHMs. XUMHUYECKHII COCTaB PEYHbIX M TPYHTOBBIX BOJ OKa3bIBaeT
HEMOCPEJICTBEHHOE BIMSIHHE Ha (HOpPMHpOBAHHE arpOXMMHUYECKHUX CBOMCTB MOYB moiiM. Tak,
HEBBICOKOE COJIep’KaHUE >Keie3a B Oonbliel 4YacTH BOJ MOWMBI OINpPENEseT HEBBICOKHE
KOHIIGHTpAIlMH JKejle3a U B IOYBaX, YTO, B CBOIO OUYEpe/lb, HMCKIIIOYAET BO3MOXKHOCTh Ipolecca
3a0XpUBaHUS JIPEH  TPH CTPOUTEIBCTBE JPEHAXHBIX CHUCTeM. bukapOOHaTHBIN CcOCTaB
TPYHTOBBIX BOJ OKa3bIBae€T BIMSHHME Ha (OPMUPOBAHUE PEAKIUN Cpelbl TMOWMEHHBIX IOYB,
Onm3koil k HedTpanbHOW. Cl0XKHOCTh penbeda MONMBI, KOTOPBIM XapaKTepU3yeTCsl HaIuuueM
TPUB U MEKTPUBHBIX TMOHIKEHUH, OOJBIINM KOJTUYECTBOM CTapHIl, MPOTOK, 03€p, OMpeeseT
0oJTbIIIoe pa3HOOOpa3ne KOMOWHAIIWN TOYBEHHOTO TTOKPOBA MOWMBI.

Ocob0eHHOCTU PHU3UKO-XHUMUYECKHUX U OMONOTHUYECKUX CBO
WctTB 1o 9 B PazHooOpasme 3KONIOTHYECKUX YyCIOBUU MOWMBI p.OOM crocoOCTBYET
(GOpMUPOBAHHUIO HEOJHOPOJHOTO TMMOYBEHHOTO TMOKPOBAa TIPU TPOTEKAHWH  CIETYIOIINX
3JIEMEHTApHBIX MPOLIECCOB MOYBOOOPa30BaHUs: IEPHOBOTO, JTyroBoro, 6onotHoro. Kaxxaomy u3
JaHHBIX TMOYBOOOPA30BATENBHBIX TMPOIECCOB COOTBETCTBYET OIPEACICHHBIA THII TIOYB.
OcHoBHbIE pe3yNbTaThl U3y4EHUs MOYB MOWM palioHa MCCIEAOBaHUN OCBEIIEHBI B psjie padboT
[Kysuemos, 1937, 1949, 1951; Henpsixun, 1963, 1971; Tiomenues, Henpsxun, 1968;
Hobposonbckuid, 1971, 1976; CnaBumna, 1971; Beuman, JluxanoBa, 1972; CnaBHuHa,
JluxanoBa, 1978; Tamxkues, 1976]. 13 Bcex moWMEHHBIX TIOYB B HACTOSIIIEE BPeMs K OCBOCHHIO
MOJJIe)KAT TTOMMEHHBIE JIEPHOBBIC, TOWMEHHBIE IEPHOBO-TJICEBAThIC U MOWMEHHBIE OOJOTHBIC
topsiapie (mo knaccuduxaruu B.M.Ipara (1954)), uam cOOTBETCTBEHHO - aJUTIOBHANBLHBIC
JEPHOBBIE, AJUTIOBHANIbHBIE JEPHOBO-TJIEEBATHIE M  AJUIIOBHAIBHO OOJOTHBIE TOpQsHbIE (110
KJIacCU(UKALMKU W TUArHOCTHKE mo4B B 3amagHoit Cubupu (1979)), uam cOOTBETCTBEHHO -
AJUTFOBHAJIbHBIE JEpHOBbIE  KHUCIblE,  AJJIIOBHANIbHBIE OOJIOTHBIE WJIOBATO-TJEEBBIE U
QUTIOBUANIbHBIE MIIOBATO-TOp(dsiHbIe (110 Kiaccudukammu 1 nuarnoctuke nous CCCP (1977)).
B nanpHelimem A OpOCTOTHI  M3JIOKEHHS  JAaHHBIE TOYBBI  COOTBETCTBEHHO  OyayT
0003HauaThCs KaK JEPHOBBIC, JEPHOBO-TIIEEBAThIE U TOP(DHBIE.



JdepHoBble u nepHOBO-TJieeBaThie MO4YBbI. [lo Marepuamam Tomckoil skcnenuIIuu
WHCTUTYTa 3alcUOTUIIPO3eM HAMH OIpeAelieHa TUIOMAah PACIPOCTPAHEHHS JEPHOBBIX U
JNEPHOBO-TJIEEBATHIX IIOYB, KOTOpas COCTaBiseT 125 Thic. Ta WM NPUMEPHO MOJOBHHY
NOWMEHHBIX 3eMenb p.OOH U ee IPUTOKOB B OCHOBHOM CEIbCKOXO3sCTBEHHOM 30He Tomckoi
o6mactu. Top(sHblie MOYBBI 3aHMMAIOT YETBEPTYIO YaCTh MOWMEHHBIX 3eMenb [Muumiesa, 1974].
[Tpu o6cnenoBanuy MoYB f0ro-BocTouHoM yactu 3amanuoit Cubupun K.A.KysuenoBeim (1937,
1949, 1961) B moiimax pp.Tomu, fAu, Kum, YUyneiMa ObLIM BBISIBJICHBI JEPHOBBIC IOYBBI C
HAIMYUEM  TOTPeOCHHBIX  TyMYCOBBIX ~ TOPH30HTOB,  OTMEUEH WX  JBYWICHHBII
IPaHyJIOMETPUYECKUN COCTaB, oOOJeryammuics KHU3Yy. BblIo OTMEueHO, YTO MOYBHI MOWM
paccMaTpUBaEeMOl TEPPUTOPUH OTIMYAIOTCS OT CBOMX AHAJIOTOB B CEBEPHBIX PalilOHAX OOJIACTH
0ojiee MOIIHBIM TYMYCOBBIM TOPHU30HTOM C TIOCTENEHHBIM CHU)XEHHEM TyMmMyca BHHU3 110
npodpwio. B Oomee mo3guux paborax [Hempsixun, 1963; Tromenues, 1968; CnaBuuna,
Henpsixun, 1971] nepHoBbIe MOYBHI HICHTPaIbHOMN MOMMBI p.OOK OBUIH BbIIEIEHBI KaK HanOOIee
NEPCIIEKTUBHBIE AJIS1 CEJIbCKOXO035ICTBEHHOI'O OCBOEHUSI.

JlepHOBBIE TOYBBI ~paclojiaraloTcs Ha POBHBIX MOBBIIIEHHBIX 3JEMEHTax penbeda
noiiMbl. CpaBHUTEIBHO INTyOOKOE 3ajleraHue TPYHTOBBIX BOJ B JIaHHBIX IoYBax (OT 3 M U
rnyoke) [TansbiOaes, MuumieBa, 1976] yka3piBaeT Ha HE3HAYMTEIBHOE MX Y4acTHE B BOJHOM
peKUMe JepHOBBIX TMOYB. B mepuoasl BECEHHETro MOJIOBOJbS M JIOXKIEBBIX MaBOJKOB
TPYHTOBBIE BOABI He mnoxaHuMaioTcs Bbime 3 M. Kak mnokazano T.B.AdanaceeBoil u
P.A.I'py3nkoBoii (1985), oOecrneueHHOCTh JEPHOBBIX MOYB MOMMBI MaBOJKaMH cocTaBisieT 30-
40% , cpemHeMecsuHas MPOAOKUTEIBHOCTh HUX TMOEMHOCTH - MpuOnu3urenbHo S50 gHEH.
BpemenHoe nepeyBiakHeHHe, HACTyHarollee B MepUO BbIXOJa MABOJOYHBIX BOJ Ha BBICOKYIO
[OMy, HE yCIIeBaeT aKTHMBU3UPOBATH BOCCTAHOBUTEIbHBIE MPOLECCHl, I[OITOMY OXPHUCTO-
CU3ble  OTTEHKH IOYBEHHOro Mpodus, XapakTepHbIe MJisi JEPHOBO-TJIEEBATHIX IOYB,
Pa3BUBAIOIIMECS TO]1 TOCTOSTHHBIM WJIA MEPUOANYESCKUM BIUSHUEM I'PYHTOBBIX BOJI, Y IEPHOBBIX
MOYB HE BBIPAKEHBI. ATPOXMMHYECKHE CBOICTBA JEPHOBBIX W  JCPHOBO-TJIEEBATHIX IOYB
MOWMBI  OJIArONPUATHBI: COJIEPIKaHUE TyMyca COCTaBisieT 3-6%, MOYBEHHBIN MOTIIONIAOIIAN
KOMILIEKC HACBHIIIEH KalbIlMEM M MarHueM, crereHb HachimeHHoctn 70-99% (tabmuma 3).
I'panynoMeTpudecKknii COCTaB MOYB M MOJACTHIIAIONIMX TOPOJ BBICOKOM ITOMMBI HEOJIHOPOJIEH.
Kak mpaBuno, TsHKemnblil TpaHyIOMETPUUYECKUN COCTaB BEPXHUX TOPU3OHTOB Ha riiyOnHax ot 50
CM U HHUXKE CMEeHseTca Ha Ooiiee Jerkuil. B mpuTeppacHON 4acTH MONMBI, T]ie TOJICTUJIAIONINE
CJIOM TSDKEJIOTO T'PAaHYJIOMETPUYECKOTO COCTaBa JOCTHTAOT  MOIIHOCTH  3-9 M,II0 BCEMY
MOYBEHHOMY IPO(MUIII0 IPeodIagaeT TAKENO-CYIJIMHUCTBIA U TJIIMHUCTBIA COCTaB ¢ OOJbIINM
coJiep>KaHueM WINCTON (ppakiuu.



XuMH4YeCKHii cOCTaB MOIMEHHBIX JACPHOBO-TJICCBATHIX MOYB

Taonuma3

CymmMma
nornome | I'mapon | Crenens
ITyHKTBI No I'eneTny pH HHEIX HT. Haceimed | Py0s,
obcneoBaHusl | paspe | eckuii Fﬂ};iﬂﬂa’ Fy(l://loyc, conmep | OCHOBAaH | KHCIOT HOCTH mr/100
TI0YBBI 3a TOPU30HT ' ol Hu OCHOB., II0YBBI
0,
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
M L OMCKOTO | A, 75-85 1,34 6,6 23,0 0,1 99,6 -
paiioHa
JlepHOBas, MoiMa B 110-120 | 0,68 6,4 17,2 0,6 96,6 -
p.Tomb C 170-180 - 6,0 30,0 05 98,3 -
K-5 "Mask" A 5-15 5,62 55 10,8 7,0 60,7 75
Ilepsomaiickoro AB 40-50 2,68 4,2 27,2 75 78,3 7,0
panoHa, I B 50-60 - 43 25,2 7,2 77,8 -
ASpHOBAL, C 170-180 5.1 10,8 18 85,7
noiiMa p. - — ’ ’ ’ ! -
Yybiva A 10-20 6,00 4,6 24,8 9,6 72,0 2,5
K-3 "Pocens” A 30-40 - 3,9 26,8 13,1 67,3 0,8
3vipsrckoro 2 AB 46-56 - 33 | 250 12,0 67,4 -
panoHa, B 60-70 - - 25,6 7.8 76,4 -
JIepHOBas,
nojima p. Kuu C 200-220 - 46 23,4 3,1 88,3 -
C-3 uMm, 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 2,2
palioHa,
JepHOBO- B, 70-80 - 6,6 306 | 39 88,7 -
riccbata, BC 130.140 - 6,6 272 | 16 94,4 -
noiima p. Aun
C-3 um. 62 A 0-20 3,66 5,9 458 | 1,9 96,1 | 125
Crepanosa B, 30-40 3,66 5,7 490 | 6,1 89,2 18,6
Kpusormmenuckor
o paiiona, B, 50-100 1,83 5,9 448 | 272 952 |51
JIEpHOBO-
rrieesara, C 110-120 - 6,0 318 | 1.3 96,0 -
noima p.
Ilerapku
[TprmMeuanue: mpoyepek (-) — HeT IaHHBIX
B 3aBUCUMOCTHU oT FpaHy'J'IOMeTpI/I‘leCKOFO cocrtaBa H IMOACTUJIAOIINX HOpO,Z[

(GuIbTPAlMOHHBIE CBOMCTBA JEPHOBBIX U JEPHOBO-TJIEEBATHIX MOYB MOMMBI OyIyT pa3nuyaThCsl.
[ToaToMy Ba)XHO OTMETUTh, 4YTO B pacCMaTpMBaEéMbIX II0YBAX B CJIO€ TSXKEIOIO
IPaHyJIOMETPUYECKOTO0 COCTaBa BCTPEYAIOTCS CylecuaHO-TecYaHble MPOCIOWKH, a MHOTJa U
TOHKHE MPEPBIBUCTBIE CIIOU TajbKU MOIIHOCTHIO 0,5-3,0 cm. [TomoOHOe ciokeHrne MOYBEHHOTO
npoduns yckopsier copoc n30biTouHoi Biaru. C npyroil ctoponsl, kak mnosaraet ['.B.Hazapos
(1970), npu couyeTaHuu CIOEB, YTKEIAIOUIMXCS K TMOBEPXHOCTH, BO3PACTAET BO3MOMXHOCTb
0OJbIIET0 KamWUIAPHOTO TOAbEMa BJIard IO CPaBHEHHUIO C TPYHTOM  OJHOPOIHOIO
IPaHyJIOMETPUYECKOTO COCTABA.

O cBOOOAHOM KanWJUISIPHOM MEPEABMKEHUH BJIard B JIEPHOBBIX U JEPHOBO-TJIEEBATHIX
MOYBaxX CBUJETEIBCTBYIOT UX BOJHO-(pu3nueckue cBoiictBa (Tabnuma 4). Cienyer OTMETUTb,
4TO HCCIelyeMble MOYBbI MUMEIOT cialyio YIUIOTHEHHOCTh BEpXHEH uactu npoduis. DTum
Hapsily C JPYTMM OIpeaestonuM (akTopoM - HEOJHOPOIHOCTHIO T'PaHYJIOMETPHUECKOTO
cocTaBa - OOBACHAIOTCS 3aMeTHble KojeOaHMs 3HAuYeHUH 0O0beMHOM Macchl. BakHoi
0COOEHHOCTBIO JAaHHBIX MOYB SIBJISIETCS UX CIIOCOOHOCTDH JUIMUTEIHHOE BpeMsl yAEepKUBATh 3arac
BJIaTM, PABHBIM IIOJHOM BJIArOEMKOCTH. Tak, HEOAHOKPATHO IPOBEICHHBIE OMBITHI 10
onpeaenenuto [1I1B moka3zanmu, 4To paBHOBECHOE COCTOsIHME Biaru, cootBercTBytomiee [111B,
HacTynaet yepe3 7-11 cyTok mocie BogoHachleHus MoYBbl. OTCrOZa MOKHO 3aKJIIOUUTh, YTO
B rOJbl C HU3KUM IIOJIOBOJBEM, KOIJIA MOMMa HE 3aTaluIMBacTCs, BECEHHME BJIaro3arachbl B
NOWMEHHBIX TOYBaX OBICTPO PACXOIYIOTCS, U BO3HUKAET JAePUUUT MOuBeHHOW Biaru. Ilpu
BBICOKOM TIOJIOBOJIBE M BBIXOJIE€ NABOAOYHBIX BOJ Ha IOWMY JUIMTENBbHBIA MEPUOJ MOCIE MX



craja IOYBBI  OCTAKOTCS B IEPEYBIAXXHEHHOM  COCTOSIHUM, 4YTO  3aTpydHSET HX
CeNIbCKOXO035HCTBEHHOE HCIOJb30BaHne.CBoeoOpa3ue JAEpHOBBIX U JIEPHOBO-TJICEBATHIX ITOYB
MOMM 3aKJIIOYAeTCs U B HMX HENPOYHOM CTPYKTYpE, KOTOpas XapaKTEpU3YeTCs HEBBICOKUM
COJIepKaHWEM arpoOHOMUYECKH LEHHBIX arperatoB, 0coOEHHO BOAOMPOYHBIX.CBOEOOpa3HBI B
noiMax M MpoIecChl T'yMycOOOpa30BaHUsl: OHHM OMNPEIENSIOTCS HE TOJBKO MOCTYIUIEHUEM U
pa3jI0kKEHUEM pPACTUTEIbHBIX OCTAaTKOB, HO U NEPUOAMYECKUM OTJIOKEHUEM TyMYCOBBIX
BEILECTB B COCTABE B3BEILIEHHBIX HAHOCOB.

Tabnumnmad
BoHo-pu3nuecKue CBOICTBA IEPHOBBIX H JePHOBO-IJI€EBATHIX 0YB
[TonuBHas
HOpMa IIpH Koadpunuent
- BJTQXKHOCTH, ¢unpTpanumy,
Z “s s COOTBETCTBY MM\MUH
% % \: X | 3amacel BjarT|  romei
° § § A |mpu ITIIB (MM)  HIKHEMY
[IynkTe! 06cnenoBaHus,| S g 3 é B CJI0€ npeneny -
TIOYBBI § = = 2 OITUMAIIBHOT 5 c
= g z & 0 g | ropusonra
5 2 E,( = YBITaXXHEHUS, :S;
E 8 > MM é
0-50/{0-100|0-50|0-100| © B C
oM oM cM oM

C-3 ‘Barypukexuii | A; [1,20-1,17(2,45-2.46 | 55-53
_ Tomexoro 1,25-1,40[2,47-2,52 | 49-52| 159 | 302 | 48 | 90 | 2,8 | 325|188
panoHa,IepHOBAs,
moiiMa p.Tomb C (,58-1,64|2,49-2,53| 37-35

C-3 "TaxTaMbImeBCKui"
Tomckoro paiioHa,
JIepHOBas, oMa

p.-Tomb

C-3 "TTo6ena" Tomckoro
paioHa, 1epHOBO- A; 1,03-1,19|2,44-2,46 | 58-52

rieeBaras, IEpHOBO- 213 | 399 64 120 | 1,17 | 0,85 -

rieesaras, noima B [1,23-1,30|2,50-2,52 | 51-49
p.Kurat

DIUTHOE XO35MCTBO

A; [1,08-1,32] 2,51 57-47

170 | 343 51 | 103 1,29 | 7,48 | 1,32
B [1,13-1,21|2,49-2,52| 55

YanHCKOro paiiona A; [1,22-1,37)2,33-2,36 | 46-42
p ’ 222 | 443 | 64 130 1,11 - -

Aleprcpo-Ticenatat, B [1,37-1,48| 2,37 42-38
noitma p.Yau

HakomieHne opraHudeckoro BEIIECTBA B PAaCCMaTpPUBAEMBIX II0YBAX IPOUCXOAUT B
ONpEENEHHBIX YCIOBHSX, Ul KOTOPBIX XapaKTepHbl: ciaaboKuciash peakuusl Cpeabl,
HACBHIIIEHHOCTh OCHOBAaHMAMH, NpeoOnamanue nona Ca. Bmecre ¢ Tem, BpeMeHHOE
NepeyBla)kKHEHNE JIaHHBIX IOYB CHOCOOCTBYET MHTEHCHBHOMY OOpPAa30BaHMIO OpPraHUYECKHX
BemecTB THMa (QynbBokUCHOT. CocTaB rymyca MeperHOHHO-aKKyMYJISITUBHOTO TOPHU30HTA
MO’KHO OTpEeAENUTh Kak TIyMaTHO-(ynbBaTHbIA. OTHOILIEHHE YIiiepo/a TYMHHOBBIX KHCJIOT
K yraepoay ¢ynasBokucinor paBHo 1,00-1,18. Cnemyer OTMETUTh HEBBICOKOE COJEpKaHUE
TYMUHOBBIX U (DYJIbBOKHCIOT, CBS3aHHBIX C TJIMHUCTBIMM MUHEpaJaMH M IOJIYTOPHBIMU
okucnamu. CBoeoOpa3ue KaueCTBEHHOTO COCTaBa TyMmyca JIE€PHOBBIX M JIEPHOBO-TJIEEBATHIX
MOYB 3aKJI0YaeTcs B MpeobnagaHuu 2-od (pakiuu KHUCIOT, CBS3aHHOW C KalbIlMeM. A30T
KOHIIGHTpUpYeTcs B (YyIbBOKHCIOTaX W HEPAaCTBOPUMOM OCTaTKe, Kak 3TO OTMEYaeT
M.UN.Kaxarkuna (1981). B cBsi3u ¢ 3TUM TpeACTaBIseT ONMPEACICHHBI HHTEPEC PacCMOTPETh
00€CIeYeHHOCTh JAHHBIX I0YB a30TOM.

MuHepanbHBIM a30T B TyMyCOBOM TOPHU30HTE IOYB MOMM COCTABIISIET HE3HAYUTEIbHYIO
4acTh OT 0011ero a30oTa (2-4%) U mpeIcTaBiIeH B OCHOBHOM aMMOHUIHON dopmoii (Tabi.5).



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

TaoOmumas.

O6mu ®opmbl a30Ta, MI/KT
T'opu |I'myGuna, i Tpymsoru | Jlerkoruap MHHeP‘ C:N
30HT cM a3oT, HeFI/IIlPOVH apomusyenm | omusyewms: | MTBHBU
% U3yCMbIN - M
P. 24. [lepHoBas IerKOCYTTHHICTAs Ha IOTPEeOCHHON TIOUBE
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
AoA 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 cyrimHucTas
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 omiMume  OT 30HAIBHBIX CEPBIX JIECHBIX II0YB BOJIOPA3JEIbHBIX IPOCTPAHCTB
paccMaTpuBaeMble MTOYBBI XapaKTEpU3yIOTCs 0ojiee BBICOKUM cojiepkanueM oobmiero azora (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 TAKKE MO BIUSHUEM
30HAJIBHBIX (PAKTOPOB MOYBOOOpA30BaHUS, HMMEIOT M OOLIMEe YepThl C BOJOPa3AEIbHBIMU
MOYBAMU: TPU BBICOKOM COJIEp)KaHUM OOIIEro a3oTa JUisl HUX XapaKTepHa cialasi MoABHKHOCTb
OpPraHMYECKOTO a30Ta.

Bricokoe copepxaHue a3oTa B HEPACTBOPUMOM OCTAaTKE  CBUIETEILCTBYET O €ro
3aKpeINIEHUH B TPYJHOMOCTYIHBIX COeQUHEHMsX. Hano mosaratb, 4TO JaHHBIE COEIMHEHUS
MIPUBHECEHBI MAaBOJOYHBIMHM BOJAMH, YCTOWYHMBBI M COCTaBJISIOT T'YMYCOBBI pe3epB IOYB
noiM. TloaBmkHbIe (paKkIMKM OPraHUYECKOTO BEIIECTBA - BHOBb 0Opa30BaHHBIN I'yMyc - OYEHb
HEYCTOMUYMBBI M HanboJiee MOJBEPKEHbl OMOXMMHUYECKOMY pasiiokeHuio. [[ns nanpHeimiero
pPasBUTH JAHHOTO TIIOJIOKEHUSI PACCMOTPUM OMOJIOTHUYECKHE CBOWMCTBA JEPHOBBIX U JEPHOBO-
IJICeBaThIX IMOYB MMOWM HAa OCHOBAaHWUHM IPOBEICHHBIX HaMH uccienoBanuii [CraBHUHA,
Wuumiesa, 1987].

XapakTepHOll  OCOOCHHOCTBIO TOYB IICHTPAJLHONW YacTH TOWMBI CIIEYeT CYUTATh
npeobiaganre OakTepHallbHOM HecmopooOpasyromieir Mukpodiopsl (80-96%  or uymcna
MUKpPOOPTraHW3MOB, YYTEHHBIX Ha MUTATENBHBIX Cpelax), 4YTO paHee OTMEYaJoch B IOYBAX
noviM apyrux peruoHoB [Mextues, 1959; Hukutuna, 1978]. Ho pacnpenencuue Oaktepuii B



npoduie ucciaenyeMblx Mo4B 00JadaeT CyIIeCTBEHHBIMU OCOOCHHOCTSMHU: TaK, B MOYBEHHOM
npodune IepHOBBIX MOYB MOWMBI p.Kuu HaONrOmaeTCs HECKOIBbKO MAKCUMYMOB YHCICHHOCTH
Oaktepuii (T1ab0n.6). Jlpyras  ocoOEHHOCTH  MHKPOQUIOPHI  3aKIIOYaeTCs B HAIMYUHU
3HAYUTEIBHOTO KosimuecTBa rpuboB (3 -22%) 1Mo CpaBHCHHIO C  MOWMEHHBIMH IOYBAMH
p.Upteima (0,003- 0,01%) [Hukutunaa, 1978]. Bce 310 mo3BosiseT mpeamosarath ciadyro
AKTUBHOCTh OMOXMMHYECKHMX IIPOIECCOB B IIOYBAX IOWM IOKHO-TA)KHOM TMOJ30HBI U
muddepeHIMaNi0 UX aKTUBHOCTEH MO OTAENbHBIM CIIOSIM MOYBEHHOTO MPOQMIIS B pe3yibTare
MIOEMHOT0 TIpoIiecca MOYBO0OPa30BaHUs.

Pa3znoxeHune opraHMuecKUX BEIIECTB B HCCIEAYEMbIX [I0YBAX LIEHTPAJIbHOM YacTH
no¥iMel p.OOH OCYIIECTBISETCS B OCHOBHOM IIPU YY4aCTUH aMMOHU(HUKATOPOB, pa3pylInTesei
0€3a30TUCTOr0 OPraHMYeCKOro BEILIECTBA, OJUTOHUTPO(UIOB M OMUTOTPO(dOB. 3aMeICHHO
NpOTEeKaeT HUTPU(PHUKALNA: CPEAHSAS YUCICHHOCTh paBHA 9 THIC. KJI B KYOMYECKOM CM IMOYBHI.
Koaddunument MuHepanuzaly OpraHMYEeCKOro BEIIECTBA B CPEIHEM XapaKTepU3yeTcs
BeMUMHOM 2 ¢ konebanusimu ot 0 10 47. B HanboubIei cTeneHu pa3noKeHue OpraHuIecKoro
BEIeCTBa MPOUCXOUT 32 CUET a30TCOAEPKAIINX OPTaHUYECKUX BellecTB. B pesynbrare mouBbl
o0ecrieyeHbl MHHEPAJIbHBIMH (opMaMu a30Ta, O YeM CBHICTEIBCTBYET KOI(PPUIMECHT

OJIMTOHUTPOHUILHOCTH,  paBHbIH 1,4, MMOKA3bIBAIOMIUNA  OOECIEYCHHOCTh  ITOYB
JICTKOAOCTYITHBIMHU (I)OpMaMI/I a3oTa W OonpecacisieTCsa K3  OTHOICHHA  YHMCICHHOCTHU
OJIUTOHUTPO(DUIIOB K aMMOHU(PHUIUPYIOIIEM MUKPOOPTaHU3MaM.
Tabnuimab.
YncaeHHOCTh MUKPOOPIaHM3MOB B JIEPHOBO-TJIeeBaThIX MO4YBAaX MOiMbI p. Kuu
Jlorapugmst Ipeneist
Cpennsist . W3MEHEHUs
duznonoruyecKue rpymnisl cpenHei
YHUCICHHOCTh norapu(moB
YHUCIEHHOCTH
MHKPOOPTaHU3MOB YHCIIEHHOCTH
MHUKpPOOPTaHM3MOB
MHUKpPOOPTaHI3MOB

1. bakrepun Ha MITA 210 8,3 1

2. I'puOs1 Ha cpene Yaneka 24 7,4 1

3. AktuHoMuIeTel Ha KAA 3 6,5 1

4. AMMOHU(HKATOPHI 1928 9,3 3

S. Onurorpodst 1396 91 2-3

6. Pa3zpymuTenu 6€3a30THCTOTO 819 8.9 2.3

OpraHUYECKOTO BEUIECTBA

7. OmuroHUTPOHUITEL 295 8,5 4

8. BoccranoBureu CyibhaTos 265 8,4 3-4

9. AHa’poOHBIC a30THHUKCATOPHI 100 8,0 4

10. Mukpoopranu3Msel Ha cpejie 55 77 2

Uamneka

11. leautpudukarops 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. Hurpudukarops 9 4,0 3-6

Ipumeuanue: Yucnennocts rpynn ¢ I mo 12 -if - 1 muH B lem® CyXOH MOYBBI;
¢ 13m0 15— 1 1hic. B 1 e CyXOH MOUBEI

B memom B JepHOBBIX W JIEPHOBO-TJIEEBATHIX IMOYBAX TMOWM IMPOIECC Pa3IOKECHHS
YIJIEPOJICOACPIKAIIUX BEIIECTB IMPOTEKAET JIOBOJIBHO HMHTEHCHUBHO: TMpPU  JIBYXHEAEIbHOU
AKCIIO3MITNH pasiaraercs 10 57% Beca 3aKiiagpIBAEMON TKaHHU.

Hapsiny ¢ MUKpOOMONTOTHYECKUMU METOAaMHU OHOJIOTMYECKOE COCTOSIHHE TOYB MOXKET
OBITH OLIEHEHO C IMOMOIIIBIO OmpeeieHns akTuBHOCTH GepmenToB [Kympesuu, 1961; Manctsn,
1974; Xa3ues, 1982; IllepOakoBa, 1983] - Oosiee ycTOMYMBOTO U YyBCTBUTEIBHOIO IMOKA3aTeIs,
YeM HMHTEHCHBHOCTh MHKPOOHMOJIOTMYECKUX TpoieccoB. TpaHchopmaiys opraHMuecKux
BEIIIECTB, MOOMIM3AIIHS DJIEMEHTOB MTUTAHUS B MOYBE OCYIIECTBISETCS C MOMOIIBIO ()EPMEHTOB,
BBIZICJIIEMBIX B JIaHHBIH MOMEHT >XMBBIMH OpraHM3MaM{d W HaxOMSIIUXCSI B TIOYBE B



a7IcOpOMPOBAHHOM COCTOSTHMM, IIO3TOMY OIIPEJEIEHUE AKTHMBHOCTH ()EPMEHTOB JAeT MOJHOE
IpeJCTaBICHNUE O OMOJIOTHYECKOM COCTOSTHUH IOYB.

VYpoBeHb U COOTHOLIEHHE aKTUBHOCTH ()EPMEHTOB KOHTPOJIUPYIOTCSA THAPOTEPMUYECKUM
PEKUMOM, XMMUYECKMMU M (PU3UKO-XMMUYECKHMMH CBOMCTBAMHU II0YB, COAEP)KaHUEM B HUX
OpPraHMYeCKOr0  BEIIECTBA, KHUCIOTHOCTBIO, HAaIpaBlIeHUEM II0YBOOOPA30BATEIBHOIO
npouecca. Hekotopeie aBTOopbl [byiino, Jluuko, 1976] paccmarpuBaioT (epMeHTaTHBHYIO
AKTUBHOCTh KaK MHTErPAJIbHOE BBIPAXKEHUE OMOJIOTMYECKUX U (PU3UKO-XMMUYECKHX (aKTOPOB
IIOYB U CUUTAIOT BO3MOXKHBIM YUUTHIBATh €€ IIPU U3yUEHUH IBOJIIOLMH I10YB.

Ilepexoast K WU3N0KEHUIO (EpMEHTATUBHOM AKTUBHOCTHM  JIEPHOBBIX M JEPHOBO-
TJIeEBaTHIX MOYB, MPEXKJIE BCETO OCTAHOBUMCS HA XapaKTEPUCTHKE TeX (pepMEHTOB, KOTOPHIE, HA
Halll B3I, IPEACTABIISIFOT OCOOBIA HHTEpeC A yrilyOJdeHHs IeHEeTHYECKMX AacleKTOB IOYB
noim. bBosee moapoOHO NaHHBINM BONPOC M3JIOKeH B Hamiedl pabore [CiaBHuHa, VHuieBa,
1987].

Wrak, uHBepTa3a OTHOCUTCA K Kiaccy ruaponas. OHa paclleusieT caxapo3y Ha
SKBHUMOJISIPHBIE KOJIMYECTBA IIIOKO3bl U (PyKTO3bl. VIHBepTasa LIMPOKO pacHpoCTpaHEHa B
IPUPOJIE: COAEPKHUTCS B MUKPOOPTaHM3MAaX U BCTPEUYAETCS] MOYTH BO BCEX THUIAX IIOYB.
MHBepTazHyl0  aKTMBHOCTb  CUUTAIOT  XapaKTEPHbIM  IOKa3aTeleM IeHeTHUYECKON
HNPUHAAISKHOCTH U OMOJIOrMYECKON aKTUBHOCTHU MOYB. MIHBepTa3Has akTUBHOCTb, TakK Xke, Kak
U aMWIOJIUTUYECKasi, SBISIETCS IOKa3aTelieM HMHTEHCHMBHOCTH TpaHC(OPMAIMHN YTIIEBOAOB.
Jlerkoruapoau3yeMble yIiIeBO/Abl TUIA CaXxapo3bl U Kpaxmaja IOCTYNalT B IOYBY BMeECTE C
PACTUTENIBHBIM OIAJOM U KOPHEBBIMU BBIJEJIEHUAMU pacTeHuid. VX moOunmsanus coBepiiaercs
OpU y4yacTUU JBYX (epMEHTOB - MHBepTa3sl W aMmuiasbl. llpouecc MuHepanuzauuu
a30TCOJIEPIKAIIUX BEIIECTB, MOCTABJIAIONIUI TOCTYIHBIC Ui PAacTeHU MHUHEpaJIbHBIE (OPMBI
a30Ta, IPOTEKAaeT ¢ pa3HOW MHTEHCUBHOCTBIO B PA3JIMUHBIX HKOJOTHUECKUX YCIOBHUSIX B ITOYBAX
pa3HOro reHe3uca.

Pacniay 6enkoB 10 KOHEUHBIX IPOAYKTOB MPOUCXOAMT B JBa 3Tana. Ha mepBom - oH
OCYILECTBIISICTCSI MPH YYaCTUH TUAPOIUTHUYECKHX (DEPMEHTOB IpOTea3, B pe3yJbTaTe 4Yero
00pa3yloTcsi aMMHOKUCIOTHL.  Ha cienyromem sTane U3 aMMHOKHCIOT U aMUJIOB B Ipoliecce
aMMOHM(UKAIMN BbICBOOOKIaeTcsl aMMHuaK. KaTanusupyroT JaHHBIA IMpoLEcC Ae3aMUHa3bl U
amMHJ1a3bl, K YUCIY KOTOPbIX OTHOCUTCS ypeaza. MHOIMe aBTOPBl CUMTAIOT, YTO "KaTalu3aluio
MIOYB MOXKHO paccMaTpuBaTh Kak IOKa3aTeab (YHKIMOHAIbHONW aKTUBHOCTH MHKPO(MIOPHI B
pasiau4HbIX  9Kojiorumueckux  ycnoBusix"  [LllepbakoBa, 1983: m  np.]. YHuBepcanbHOe
pacnpocTpaHeHue JaHHOTO ()epMEHTa CBSA3aHO C YCIOBHUSIMH, KOTOPBIE BIOJHE MPUEMIIEMBI IS
KHUBBIX OPraHU3MOB. bosiee 1eTanbHO B MOYBaxX M3y4yaroTcs (PepMEHTHI KJlacca OKCUAOPEIYKTa3,
KOTOpBIE SBJIAIOTCS NMMOHEPAMU B YCUJICHHMM MHHEpAIN3AlMOHHBIX IpoueccoB. B.®.Kynpesuu
(1974) yxaspiBaj, 4YTO B IOYBE BBICOKOAKTUBHBIA KHCIOPOJ, OOpa3yroIIMHCS MpH y4acTUU
Karajas3bl, UTPAET OTBETCTBEHHYIO pOJb B MEPEHOCE IEKTPOHOB MPU CUHTE3€ OPraHUYECKUX
COCIMHEHU.

BoccranoBnenue coenquHeHUil kene3a B MOYBE MPOUCXOIUT MPHU HEMOCPEICTBEHHOM
y4aCTMHM MHOTHX BUIOB OakTepuil U Qeppupenykras, KOTOpble HCIOIb3YIOT KHCIOPOJ OKUCH
’Kelle3a B KaYeCTBE aKIENTOPOB AJIEKTPOHOB B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IPOIECCAX.
[Tpu sToM Fe,O3 BoccTanaBiuBaeTcs B 3aKUCHYIO (hopMy. ONTHMaIbHBIE YCIOBUS AJIS Pa3BUTHUS
OakTepuil CO3JAIOTCS MPH OJHOBPEMEHHOM HAIWYUHU B Cpelie OKHUCIEHHBIX (opM Kene3a U
MOJBWKHBIX OpPraHMYECKUX BEUIECTB. bOJbIIyI0 poJib B IIOYBE HUIPAET OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHAS cucTeMa cyiabaThl-cyabduapl. Peakuus uaer B ABe CTaAUM: HA MEPBOIl -
Cyib(aTbl BOCCTaHABIUBAIOTCS JI0 CYIb(QHUTOB C ydacTueM (gepMeHTa cyiabhaTpeayKTasbl, Ha
BTOPOH - 10 cyabpuaoB (hpepMeHT - cymbpuTpemykrasa).

Bonpoc o npeBpaliieHusax B NOYBE a30THBIX COEAMHEHUN A0 CHUX IOpP OCTaeTcs 10 KOHLA
HE BBIICHEHHbIM. B Oosblielt mepe u3ydeHa MHMKPOOHOJOTHMYECKass CTOpOHA  JIaHHBIX
npeBpauieHuil.  PaccMOTpuM mIpoleccsl BOCCTAaHOBJIEHUS B IOYBE HUTPATHOIO a3oTa J0
aMMOHUIHON ¢opmbl.  [louBeHHBIE JOEHUTPU(PUKATOPHI BOCCTAHABIUBAIOT HUTPAThl [0
razoobpasusix (opm azora u ammuaka. Ilpu 3TOM 00OpasyeTcss MPOMEXYTOUHBIH MPOIYKT -
HUTPUTBL. HuTparpenykrasa MNEepeHOCUT aToM BOJOpPOJa K KHUCIOpPOAYy HHUTparoB. B
pe3yJbTaTe HUTPAThl BOCCTAHABIMBAIOTCS 10 HUTPUTOB. HUTpHUTpenyKTa3bl OCYIIECTBISIOT
BOCCTAaHOBJIEHHE HMTPUTOB  4Yepe3  TMIPOKCWIAMUH B TUApPAT OKUCH AMMOHHMA H [0
ra3000pa3HbIX OKMCIIOB a30Ta.



@depMeHTHI MEpoKCcHAa3a M MNoJU(EHOIOKCHIa3a UTPaloT BaXKHYIO POJb B Ipoliecce
rymudukarmy. OHH y4acTBYIOT B MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN apOMaTUYECKOTO
psaa B KOMIIOHEHTHI rymMyca. AKTUBHOCTh JaHHBIX ()EPMEHTOB PacCMOTPUM Ha IMpUMEpe
JEPHOBBIX M JIEPHOBO-TIeeBaThIX MMOYB ToiMbl P.OO6u (Konmamesckuit u Moa4aHOBCKHI
npoduin), a Takke ee MPUTOKOB (3bIpSHOBCKHUI mpoduin). MccmeqoBaHHbIe MOYBBI 110
MHBEPTa3HOW, aMUJIa3HOM M MPOTEAa3HOH aKTUBHOCTU MOTYT OBITh OTHECEHBI K paspsijay IOYB,
OoraTblx WHBepTa30il. MIHTepeCHO OTMETUTh, UTO B MPOQuUIE ASPHOBON MOYBBI MOBBILICHHON
WHBEPTA3HOW aKTUBHOCTBHIO BBIJICISIOTCS MMOTPEOCHHBIC TOPU3OHTHI (Ta0J.7), KOTOPBIC UMEIOT
OoJbIIME BEIWYMHBI 3allacoB T'yMyca M a30Ta MO CPaBHEHHWIO C BBIIIC- W HUXKEJIEXKAIIUMU
TOPU30HTAMM.

Haubonpiias akTUBHOCTh ypea3bl OTMEUAETCsl B BEPXHEM CIIO€ C PE3KUM CHUKEHHEM
BHU3 10 nipoduito. OpHako norpeOeHHbIE TYMYCOBBIE TOPU3OHTHI BBIACISIOTCS TOBBIIICHHOM
aKTUBHOCTBIO W JaHHOro ¢epmenta. Cienyer Takke OTMETUTb, YTO B MONMEHHBIX MOYBAX
3bIpSHCKOr0 Npodis ypea3Has aKTHBHOCTb HECKOJIBKO BBIIIE, & WHBEPTa3HAasi aKTUBHOCTh B
2-4 paza HHXKE [0 CPABHEHHIO C MMOYBAMH, PACIOIOKECHHBIMUA BHHU3 MO TeueHHto p.O0u (cm.
tabn.7). Karama3Has akTHMBHOCTH B UCCICAYeMbIX I[I0YBaX HEBBICOKA, M, MO IIKaje

J.I'.3BarunneBa (1976), naHHple TOYBBI OTHOCATCA K OCTHBIM M CpeaHEOOOTallleHHBIM
(dhepMEeHTOM KaTajaa3omu.
TaGnumal.
(DepMeHTaTI/IBHaH aKTUBHOCTH MOMMEHHBIX ITOYB
WuBeptaza, | Amunasa, | [Iporeasa,
Karanaza MT MT MaJjlb MT Ypeasa,
T'opuzonT FHYSBI:Ha’ oMt O, TJIFOKO3bI TO3BI rmmuEa | NHs
3a 2 MUH
Ha | T MOYBHI

P.16. JlepHOBas TspKeIOCYTIIMHHUCTAsE Ha orpedenHoi nouse, (Konmnamesckuit

poQuIIb)

A 0-10 4,7 108,3 8,3 1,45 0,36
AB 17-27 4,2 447 0,5 0,96 0,16

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

Ay 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 TIPOQILITH)

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

Ay 10-20 1,8 72,0 1,4 1,46 0,30
Aq 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. leproBo-TieeBatast (3pIpAHCKHI TPOGUIb)

Aq 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
ropu3oHtax. Ee yBenmmuenue Ha rayomHe 80-100 cm oOBsCHSETCS HamWuueM OOJBIIOTO
konmyectBa opriireiiHoB. Panee T.A.3y6koBoit u JI.O. Kapnaueckum (1979) ormedanocs, 4yto
c yBenundyeHueM conepxkanus Fe-Mn-HoBooOpa3zoBaHMii BoO3pacTaeT M KaTaJIUTHUYECKas
AKTUBHOCTH MOYB. OPTIITEHHBI K€ 10 CPABHEHUIO C BMELIAIOIIUM MX [MOYBEHHBIM FOPH30HTOM
XapaKTepU3ylOTCs MOBBIIICHHON aKTHUBHOCTBIO KaTaja3zbl. BeposATHO, B HMXKHMX TOPH30HTax
NOYBBI He()epMEHTHAs KaTaIUTUYECKas aKTUBHOCTh MpeobianaeT HaJ pepMeHTHOM. Belme yxe



OTMEYaJIoCh, 4TO B  JIEPHOBO-TJIEEBAaTOW IMOYBE HAOMIOAAETCS YBEIMYEHHUE BHHU3 IO
npopwIto  WINCTON  (pakiu, 4YTO, B CBOIO OYepedb, CHOCOOCTBYET YBEJIUYCHHUIO
KaTaJUTHYECKON aKTUBHOCTHM MHHEpAIOB, OPraHUYECKOTO BEUIECTBAa U OpraHO-MHUHEPabHBIX
KOMILJICKCOB.
AKTHBHOCTG (heppu-, cynbdar-, HUTPUT- U HUTPATPEIyKTa3 MOJAYUHSIETCS OJHOU U TON
e 3aKOHOMEPHOCTH: MPOMCXOJUT HMX TOCTEINEHHOE CHIDKEHHE BHM3 10 npoduiro  (Tadi.8).
Hccnenyemble MOYBBI 10 AKTUBHOCTH JAaHHBIX ()EPMEHTOB MOT'YT ObITh OTHECEHBI K pa3psay
Oenubix. HeBbicOkasgs aKTHMBHOCTh OTMeHYaeTcs M 1O  (QepMeHTaM NepoKCcHIa3e U
nosmdenookcnaaze. Tak, 1o pesynbratam uccienoBanuii B.H.Bounosoii (1980), B cephix
JECHBIX II0YBAaX AaKTUBHOCTb IEpPOKCHAA3bl HU3MeHserca B mnpenenax 1,80-2,04 wmr
noymdenonokcuaassl - 0,70-1,02 mr nypnyprauimsa Ha 1 r mouBsl. B mouBax moitm moo0HOM
BBICOKOW aKTHBHOCTU B mpoduie He HalOmonaerca. BeposTHO, opraHHYecKoe BeEIIECTBO
JaHHBIX TOYB HE SABISETCS JIETKOJOCTYIHBIM [JIsi €ro MpeBpalleHuil MHKpodIopoil u
IPOAYKTaMHU €€ MeTabosIn3ma.
Tab6numas.

@epMEeHTATHBHAS AKTUBHOCTH 0CyIIAEMbIX ICPHOBO-TJIeeBATHIX NOYB MOWMBI p. YyabimM
(3bIpsiHCKUI TPOPUID)

Hutpatpeny | Hurputpe | Cymbdar- Mepokcua Depprpen
KTa3a,MT IyKTasa, | penyKrasa, 52 Mr [Nomgenomnoxe AR, ME
I'my6una, BOCCT. MT BOCCT. MT BOCCT. ’ naasa, Mr Y o2+
cM NOs/1r NO,/Ir SO.% /1p | MYPUyPrai MypIyprajuiiHa socer. Fe
nqulj 3a 24 HO‘IBZI:.I 3a HO‘IlBI:.I 3a Auna na | Ha 1 T mo4BHI Ha 100 r
Jaca 24 qaca 48 gacos [ HOHBE fOHBbL
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

[IpoBeneHHbIl  aHAIN3
OMOJIOTHYECKMM CBOMCTBAM JIEPHOBBIX M JIEPHOBO-TJIEEBATHIX IMOYB IOIM
c(hopMyJIMpPOBaTh OCHOBHBIE MOJOKEHUS UX IKOJIOTMYECKOTO COCTOSIHUSL.

VYcnoBust moyBooOpa3oBaHusi C(HOPMUPOBAIM MOILHBIA T'YyMYCOBBIH TOPU30HT, YTO, B
CBOIO OYepe/b, ONpPEIENIUIIO CBOEOOpazue OUOJIOTMYECKOTO pPEKUMa HCCIEIyEeMbIX I0YB,
KOTOpOE TIPOSIBUIOCH MPEXKIE BCETO B KOJWYECTBEHHOM M KAauye€CTBEHHOM  COCTaBE
MukpoQuiopsl. Tak, 001mas 4YMCIEHHOCTh MUKPOOPTraHU3MOB B 1 T mouBbI Jocturaer 2221 miH.
(mpu cpeaneM 3HaueHuH - 200 MIIH.), YTO 3HAYUTEIBHO MPEBBIIIAET UX OOIIEe CoJepKaHUe B
30HAJIbHBIX TI0YBAX, HATIPHMEP, B CEPhIX U TEMHO-CEPBIX JIECHBIX OMO/30JIeHHbIX [KiieBeHcKas,
1970; MeptsenoBa, 1971]. o mkane oOorameHHOCTH MUKpoOpranu3Mamu [3psrunies, 1978]
HCCIIeIyeMble TIOUBBI XapaKTEPHU3YIOTCA Kak O4eHb Oorateie. OOpamaer Ha ceOs BHUMaHUE
0CcO0EHHO 0O0JbIIOE KOJIUYECTBO MHUKPOOPTaHM3MOB, PpACTYIIMX Ha MSCO-TIENTOHHOM arape
(MIIA), uTo yKka3bIBaeT Ha BO3MOXXHOCTh HHTEHCUBHOI'O Pa3BUTHUS IIPOIIECCOB aMMOHU(HUKALINH.

KonnyectBo  MUKpO(DIIOpHI, ydyacTBYIOUIEW B  TNPEBPAIIEHUH  a30TCOAEPIKALINX
OpraHMYECKHUX BEIIECTB, B IMOYBAX IOWM 3HAYUTENIbHO OONbIlE, YeM, HalpuMep, B CEPBIX
JecHbIX mouBax 3amaaHoil Cubupu. [Ipu 3TOM BBICOKas YMCIEHHOCTb M HEPAaBHOMEPHOCTb
pacrnpezeneHuss MUKpo(IIOpbl OTMEYaeTCsi BO BCEM METPOBOM CIIOE.

Takum o0pazom, JepHOBBIE M JIEPHOBO-TJIEEBATHIE MOYBBI MOWM HMMEIOT TIIYOOKHI
MUKpPOOHOJIOTUYECKUH TPOPUIb, MO COCTaBY M COAEPKAHUIO MUKPOGIOPHl HAOMUHAIOLIUI
npodmiib UYEpPHO3EMOB.  3HAYMTEIbHYIO OOOTAIIEHHOCTh MHKpPOQUIOPOH,  MOTEHIHAIbHO
CIIOCOOHOM K  aKTUBHOM JKM3HENEATEIbHOCTH, MOXKHO paccMaTpuBaTh KaK BO3MOXKHOCTh
MHTCHCUBHOW MMHEpAJIM3allUd OPraHMYeCKHX BELIECTB, B CIy4yae HENPaBUIBLHOTO
MEJIMOPAaTUBHOTO BO3/ICHCTBUS HA JaHHBIE [TOYBBI.

Topgpsinbie mouBbl. TopdsHble MOUBBI, IUIOMIAJL KOTOPHIX B OCHOBHOM
CEIbCKOX03MCTBEHHOU 30HEe Tomckoi oOiactu cocraBiser 740 ThIC. Ta, M0 MHEHHMIO MHOTHX
aBTopoB [Bponszos, 1936; Illymunosa, Enuceesa, 1956; Emuceesa, JIsBoB, 1971; I'epacbko,
JIbBoB, 1980], siBisitorcst HanboJiee MEPCHCKTUBHBIMH JUIsl OCBOCHUSA. OHH (OPMHPYIOTCS B
YCIOBHUSAX H30BITOYHOI'O MOBEPXHOCTHOIO M IPYHTOBOTO YBIQKHEHMs, TIJIaBHBIM 00pa3oM, B

¢dakTHyeckoro marepuajia 1o (PU3MKO-XUMUYECKHUM H
II03BOJISAET



MIPUTEPPACOBBIX OTJIOKEHHUSAX YYaCTKOB MOMMBI. JlJI JAHHBIX MOYB XApaKTEPHO COUYETaHUE
00JIOTHOTO Tpollecca IMOYBOOOPA30BaHUS M 3aWiIMBaHUS Mpouis Oimaronaps BO3ACHCTBUIO
MTaBOJOYHBIX BOJI, COJIEPKAIIMX BO B3BEUIEHHOM COCTOSIHUM TOHKHE WIIMCTBIE YaCTULIBI.

B Tomckoit obnmacTu ObUTH U3y4eHBI OCYIIAEMbIE BOJIOPa3/IeIbHBIC U TEPpPacHbBIE OOIOTA:
B bakuapckowm paiione - Cyxosckoe 6omoto [Enuceesa, 1963], Tomckom paiione - XKykoBckoe,
EnoBounoe Gonora [Edpemon, 1972; TI'neboB, Anekcanapora, 1973; Edpemona, 1975;
MenenrbeBa, 1980]. TopdsHble MOUBBI MOHM B IMpeAciaxX FOKHO-TACKHOM IMOA30HBI 3ara Hou
Cubupu moyBOBeAaMHU 10 CHX MOp HE HM3y4alluCh, a PAacCMaTPUBAINUCH TOJBKO B KayecTBE
TOP(SIHBIX MECTOPOXKICHUH.

Cornacno FO.A.JIeBoBy (1976), moiimenHbie 60sioTa ToMcKOW 0ONacTH pasleicHbl Ha
6osi0THBIE OKpyTa. OOCKOM MOWMEHHBIN OOJIOTHBIM OKPYT COCTABJISIFOT J[Ba paiioHa (CEBEPHBIN U
IOKHBIM) C TpaHULEHd MEXAy HUMHU OKOoJo ycThsi p.UynsiMa. B mpenenax ucciepyemoi
TEPPUTOPUU PACIIONAraeTCsl TOIBKO FOKHBIM OOJOTHBIA OKPYT. 311eCh HIMPOKO PACHpPOCTPAHEHBI
HU3UHHBIE TUITHOBBIE M OCOKOBO-THITHOBBIE 0OJIOTA, 3aJETAIOIINE B CTAPOPEUBSIX Y MOJHOXKbS
BBICOKMX Teppac. OHM XapaKTEPU3YIOTCA MOIIHOM 3aJIekKblo, aocturaroniei 4-6 M. I'unmHoBbie
TOP(SHUKHU OTPaXKIEHBI CO CTOPOHBI PEKU MIMPOKOH MOJIOCOU APEBECHBIX, APEBECHO-CPArHOBBIX
U IPEBECHO-OCOKOBBIX, KakK IPaBUIIO, MEITKO3aJIEKHBIX OOJIOT.

OtnenpHo BbIwieHeH Yasg-UynbIMCKUiI MOMMEHHBIH 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 XapakTepUCTHKE UynbIMCKOro OOJIOTHOTO paiioHa,
ormucanHoro E.SI.MynbpauspoBeiM (1980). B nannom paiione BbimensieTcss 6 moapaiioHoB. B
3bIpsIHCKOM T0JipaiioHe YyIbIMCKOTO pailoHa pacroioKeHbl 3 00beKTa OCYIICHUS MOMMEHHBIX
00J0T, T/Ie MPOBOJWINCH HAIIM UCCIEJOBAHMS, PE3YJIbTaThl KOTOPBIX OYAYT H3JI0KEHHI B
NOCJEIYIOMMX TJaBax JMaHHOW paboThl.  3bIPSHCKUI OOJOTHBIA MOApAiOH  3aHUMAET
TEPPUTOPUI0 MexAy nocesnkoMm YepHbiil Sp u yctbem p.flu. 31ech oTMmedaercs paclliupeHue
UynsiMckol  mo¥Mbl BeencTBue ciausHus pp.Ueru u Kuu ¢ YUyneimoM. B noiime npeobnanator
B pe3y/ibTaTe YBEIMUYEHHUs] TMOEMHOCTH JIEPHUCTO-OCOKOBBIE M 0O€pe30BO-IE€PHUCTO-OCOKOBBIE
6onotHbie Qanuu. KpynHble MaccuBbl OO0JIOT 3aHHMAlOT B MPUTEppache MOWMBI IUIOIIATU
JIPEBHUX H3JIyUYHUH. B pacnpeneneHun pacTUTENBHOIO IOKPOBAa MaccHBa HaOIoJaeTcs
clenyolas omnpenenseMasl yCIOBUSIMU BOJAHO-MUHEPAJIbHOTO MUTAHUS  3aKOHOMEPHOCTH!
IpUTeppacHas 4acTh MOMMBI 3aHATa COrpoil, OkpanHa OOJIOT - JEPHUCTOOCOYHHUKOM, MEXITY
HUMHU DPa3BUBAIOTCSA JPEBECHO-IEPHUCTO-OCOKOBBIE coo0IIecTBa. Ha 0OBOIHEHHBIX ydacTKax
0 BHYTPUOOJOTHBIM pyciaM (GOPMHUPYIOTCS TOISHBIE COOOIIECTBA: T'MITHOBBIE, OCOKOBO-
TUIHOBBIE TOpQsHUKUA. B mpurteppacke TopdsiHas 3ainexb COCTOMT M3 TOMSHBIX BHUIOB. B
OCTaJIbHOM yacTW mojpaiioHa NpeoOiagaroT JPEBECHBIH, JIPEBECHO-IEPHUCTO-OCOKOBBI U
JpeBECHO-TOP(sIHON BUIBI TOpDa.

OU3NKO-XMMUYECKHEe M OHOJOrMYecKHe CBOWCTBA JaHHBIX II0OYB PAacCMOTPUM Ha
npuMmepe Top@sHbIX m1MouB moimMbel p.Kum u p.OOGM, COOTBETCTBEHHO OTHOCSIIUXCS K
YyneiMckoMy OosloTHOMY — mojpaiioHy U OOckoMy  I0KHOMY  OOJIOTHOMY OKpYTy H
XapaKTEepU3YIOIINXCS APEBECHO-OCOKOBBIM COCTaBOM Topda (Tabdi1.9).

Tabnuma9

Borannyeckuii coctaB TOpQAHBIX NOYB
YyabIMCKOro 00JI0THOTO paiioHa

I'nmy6una
orbopa Borannyecknii cocras Topda
00pa3sia, cM
0-20 OcraTku  JpeBeCHO-KYCTapHUKOBOW  pacturenpHocTH — (70%),
kopeniku CAREX omchiana (30%)
20-40 Octatkm  CAREX vaginata m CAREX omchiana (60%),

JpeBecuHb! Oepessl u ocuHs (40%)

Kopemkn CAREX vaginata, ocoku mnapoBupnoit (25%),
40-80 npeBecuHbl ocwHHBI (55%), npemaHokismyc (5%), IIWTOBHHK
(10%), neonpenenenusre 0couku (5%)

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

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

80-120

120-140




Huskue 3HaueHHss OOBEMHON Macchl U CTENEHH pa3loKeHUss Topda ONpeaensior
BBICOKYIO BJIArOEMKOCTh JaHHBIX 1mOo4B (Ta0;1.10). OHM UMEIOT peakIMio Cpelbl, OIU3KYI0 K
HeﬁTpaHBHOﬁ, YTO OOBSICHAETCS BBICOKUM COACPIKAaHUCM IMOABHIKHOTO KaJlbIMd W MarHvsd u
BAIOBBIX WX (OpPM, HAKAIUIMBAIOIIUXCS B  pe3yjbTare THAPOTCHHOW aKKyMYJISIIUU
(cootBerctBenHo 3,11-3,74% u 1,93-4,65% Ha cyxoe BEIIECTBO).

TaonunalO
OcHoBHbIE BOIHO-(U3HYECKHE CBOICTBA TOP(PSIHBIX 10YB
O6bemHas | YaenbHast O6was Homsas 30JILHOCTh Crenen,
'my6una BJIarOEMKOCTb, pasnoxxeHus
Macca Macca MOPO3HOCTh, | o Topa
CII0s1, CM % % OT CyXOM Topda
r/em TTOYBBI %
TopdsHas mousa, YymsiMckuid O0JIOTHBINA IOpaiioH
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
TopdsHas nousa, OOCK]it 10KHBIN 00J0THBIN OKpyT [ AOpamoBa, [lamHeBa, 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 ¢ TIIIyOMHOH W
XapaKTepu3yeTcsl Kak TyMaTHO-(bynbBaTHbBIN (TopdsiHble TOuBb OOCKOro O0JIOTHOTO OKpyra) u
byabBaTHO-TyMaTHBIN  (TOpQsiHBIE MOYBBI UynbIMCKOrO 0OJOTHOrO mojpaioHa). OTHOIIEHHE
yriaepoja TYMHUHOBBIX KHCIOT K YriepoAy (yJIbBOKUCIOT Ha3BaHHBIX IIOYB PaBHO
cootBercTBeHHO 0,88 1 1,30 (Tabm.11). B cocraBe ryMHHOBBIX KHCIOT mpeobianaet (pakiusi,
cBsA3aHHas ¢ KajblueMm. CrelyeT OTMETHTh TakK€ U BBICOKOE COJEpKaHUE HEPacTBOPHUMOIO
ocrarka. OcHOBHas yacTh azora (84-88%) cocpemoTroueHa B HEAOCTYNHOM Uil pacTEHHM
dopMe opranudeckux coeauHeHH, cocTarisist 950-1400 mr/kr mouBkl. JIerkorHIpoIU3yeMbie
BEIIECTBA SBISIOTCS PE3epBOM TOIMOJHEHHMS MUHEPAJIbHOTO a30Ta B TOPPSHBIX MouBax. B
OTJIMYME OT €BPOMNEHCKUX OCYIIaeMbIX TOPQSHBIX MOYB, TAe (pakius JErKOTUAPOIU3YEMOTro
aszora ot obmero a3ora HeBenuka (0,5-4,0%) [[Iepesep3eB, 1963; Byropuna,1974; KaiMbikoB,
Mopuna, 1975; CunbkeBud, 1985], B uccienyembix MmouBax CoJCp)KaHHE TaHHOW (HpaKIuu
3HAUUTENbHO BhIME (126-138 MI/Kr TOYBBHI), YTO OOYCIOBJIEHO, BEPOSITHO, OCOOCHHOCTHIO
OpraHu4eckoro cocrtaBa TopdsHbIx mouB. B uwactHoctu, H.B.MenentreBa (1980) ormeuaer,
YTO BBICOKOE COJEpKAHUE JIETKOTHJIPOIN3YeMbIX (paKIUi a30Ta XapaKTepHO Ui TOP(SHBIX
nouB Tomckoil o06macTH, B KOTOpPBHIX MpeoOsaJaloT OpraHUYECKUe COENMHEHUs Tula
(byIBBOKHCIIOT, U YCTOWYMBOCTh COETUHEHUH a30Ta K ruapoin3y B HUX Huzka. T.I1.CnaBHuHa
(1980) momuepkuBaeT, 4YTO B YCJIOBHUSX IOT0-BOCTOYHOW 4acTH 3amanHoit CuOupu mporecchl
MOOWJIN3aLMU a30Ta WAYT CPaBHUTEIbHO WHTEHCUBHO HMMEHHO 1O  JIETKOTHUIPOJIU3YEMBIX
COEMHEHUH, AaipHElIas >ke MHUHepaln3alMs M HaKOIUIEHWEe MHUHEpalbHBIX (GopM a3zoTa
IIPOTEKAET 3aMEAJIEHHBIMUA TEMIIAMHU.

OcHoBy MHKpOOOIIeHO3a TOP(MSIHBIX TIOYB MPUTEPPACHON IMOWMBI, HAXOIAIICHCS B
€CTECTBEHHOM COCTOSHHM, COCTaBJISIIOT HECHOPOBbIe OakTepuu, (pepMEeHTAaTHBHBIN ammapar
KOTOPBIX IO3BOJIAET, IPEXKJE BCEro, UCMOIb30BATh JIETKOJOCTYIHBIE OpraHUYECKHE (POPMBbI
a30Ta u yrieBojaHble coenuHeHus. ['pudbl coctapnsior 10-32% oT uncina MUKpOOOB, YUTECHHBIX
Ha TIMTATENBHBIX Cpenax, aktuHOMHIIeTHl - 0,2-3,0%. Pa3znoxxenue azoTcoaeprkamiux
OpPraHMYeCKHUX BEUIECTB B TOP(SHBIX TOYBAX OCYLIECTBISAETCA IIPEUMYILIECTBEHHO



ammonudukatopamu (1a6.12). He3HaunTeIpbHO YCTYMAIOT UM B KOJWYECTBEHHOM OTHOIICHHU

paspymmrenu 6e3a30THCTOTO

OpTraHu4YCeCKOro BCIICCTBA,

BOCCTAaHOBHUTENH CYIb(})ATOB, JCHUTPUPUKATOPHI.

OJUTOTPO(]BI, OJTUTOHUTPOPHIIBL,

Taomnumall.

I'pynnoBoii 1 ¢ppaKUHOHHBIN COCTAaB IyMyca TOP(SAHBIX 04YB, % 0T 00111ero yrjiepoaa no4Bbl

=
I'yMuHOBBIE KHCTIOTBI DyIbBOKUCIOTHI é
I'nyouna, | Coeu, EL X | Cul
cM % £ ¥ | Cy
Opaxkius Opaxkius é (E
Q
1 | 2 | 3 | Cymma la | 1 | 2 | 3 | Cymma = 3
Topdsnras nouza, O6ckoit rokHBIH OomoTHBIN OKpyT (Kaxatkmaa, 1981)
0-12 7,14 16,92 | 10,25 | 4,06 | 31,23 | 574 | 16,30 | 8,35 | 4,20 | 34,59 | 34,08 | 0,90
12-22 1547 | 17,09 | 1155|381 |3245| 4,20 | 15,43 | 13,14 | 3,49 | 36,26 | 31,29 | 0,98
30-40 1295 | 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 | 7,95 | 18,47 | 9,20 | 10,09 | 14,90 | 6,15 | 40,34 | 41,19 | 0,46
Topdsnas nousa, YynsIMcKHii OOJOTHBIH NOAPaioH
0-20 33,64 7,8 10,5 | 10,2 | 28,5 2,6 8,4 59 5,0 21,9 385 | 1,3
20-40 47,73 3,6 41 |108 | 18,7 11 4,8 6,5 4,3 16,7 523 | 11
40-60 46,89 3,2 25 [129| 18,6 1,0 4,3 3,2 6,0 14,5 52,1 | 1,3
60-80 47,26 3,7 48 |10,1| 18,6 1,1 3,3 7,1 5,5 17,0 515 | 11
80-100 | 47,69 2,7 33 | 11,8 | 178 11 3,4 55 6,3 16,3 508 | 11
100-120 | 46,11 5,6 5,6 8,7 | 19,9 1,3 3,2 5,4 5,6 15,5 533 | 1,3
Tabnumal2.
YucaeHHOCTh MUKPOOPTraHU3MOB B TOP(QSIHBIX MOYBaxX
Jorapudm IIpenens
Noo Cpennsist cpeHe HU3MEHEHUS
i ®du3nonorndecKue TpymIsl YHCIICHHOCTh norapu(mMoB
MHKpPOOPTaHU3MOB YUCJIEHHOCTH
MHKPOOPIaHH3MOB
l. Bakrepun Ha MITA 105 8,0 1
2. I'puOs1 Ha cpene Yaneka 20 7,3 1-2
3. AxtnHOoMuneTsl 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 2
OPTaHUYECKOI0 BELIECTBA
7. OmuroHUTPOHUITBL 481 8,7 |
8. Boccranosurenu cyibdaToB 90 8,0 2
9. AHadpoOHbIe a30T(HUKCATOPHI 56 7,7 4
10. Mukpoopranu3Mel Ha cpejsie Yarneka 59 7,8 2
1. Jenutpudukatopsl 82 7,9 4-6
12. Boccranosutenu xenesa (I11) 3 6,5 5
13. AdpoOHBIE pa3pyIIUTENN KICTUYATKN 846 5,9 5
14. | AmnadpoOHBIE pa3pyMIUTEIN KICTYATKH 185 5,2 4
15. Hurpudukarops | 3,5 3

Ipumeuanue: C 1 mo 12-it - Imnu B 1 em® cyxoit mouBsl; ¢ 13 mo 15 -1 Teic.B 1 em® CYXOH MOYBBI

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

9TO, BEPOSATHO, OOYCIIaBIMBAET



PEUMYIIIECTBEHHO aHadpPOOHBIN MyTh (uKcanuu a3zora [BaBymo, 1958; N'antumyposa, 1970;
KpanuBuna, 1970; Koznosckas, 1978].

Conepxanne HUTPUGPUKATOPOB B TOP(PSHBIX MOYBAX COCTaBIseT HE Ooyiee 1 ThIC. HA
KyOuueckuii  cantumerp Topda. I[logoOHass  MHOTOYHMCIEHHOCTh  JaHHOW  TPYIIIIBI
MHKPOOPIaHU3MOB XapaKTepPHA B LEJIOM Ul mouB 3amagHoii Cubupu [Anekcanaposa, 1973;
Hamnekosa, 1970]. BakHO OTMETHTB, YTO HECMOTpPS Ha BBICOKOE COACPIKAHHE OPraHUYECKOTrO
BEIIECTBAa,  IOYBBI IOHM B €CTECTBEHHOM COCTOSIHUM, BEPOSATHO, IUIOXO OOecreyeHbl
MHUHEpaJIbHBIMU (hOpMaMH a30Ta, YTO MOATBEPKIaeTCs cooTHOIEeHueM (1:4) amMmoHHpHUKATOPOB
U OJTUTOHUTPOUIBHBIX MUKPOOPTaHU3MOB.

UpesmepHas yBIaKHECHHOCTh TOP(QSHBIX MOYB MTOWM MPENSATCTBYET aKTUBHOMY Pa3BUTHIO
MUKpPOOHOJIOTMYECKUX MpolieccoB. Tak, B TaHHBIX IOYBAX OTMEYAETCS BBICOKAsI MOTEHIMATbHAS
YUCIEHHOCTh  MHMKPOOPIaHM3MOB,  pa3jaralollivx  KIETYaTKy, a CKOPOCTb pPa3JIOKEHUS
LEJUTIONO3bl B €CTECTBEHHBIX YCIOBHIX HU3KA: 3a 15 mHeill skcro3unuu pasznaraercst 3% TKaHU.
Ecimu cpaBHUTH TIO OMOJIOTMYECKON aKTHMBHOCTH PACCMOTPCHHBIE BBINIE TOP(SHBIC IMOYBBI
MOMMEHHBIX 00JIOT ¢ TOPGAHBIMA TIOYBAMH BepXOBBIX Oojor, TO B psanxy BEPXOBOE-
[MEPEXO/IHOE-HU3MHHOE 6010T0 HanMeHbIIeH OUOIOTHYSCKOW aKTUBHOCTBIO O0JIAIAIoT
1o4BbI 00J10T BepxoBoro tumna [XKnanuukosa, 1963; 3arypanbckas, 1966; Anekcanaposa, 1973
u jp.]. B TopdsHBIX MoYBaX HU3MHHBIX OOJIOT B CPABHEHHU C BEPXOBBIMH, COTJIACHO HAIIUM
uccienoBanusM [CnaBuuna, WuummeBa, 1987], yBenuumBaercs o0Omias YHCICHHOCTb
Mukpoduiopsl, gocturas 10 miuH/T cyxoil moussl. KonuuecTBo cropoBbix OakTepuil HIDKe, a
GurroOpecMpyIOMUX BhIIIE, YeM B IMOYBAX BEPXOBOTO U MepexonHoro 0omor. YucieHHOCTh
AKTUHOMHIIETOB U MHKPOOPIaHU3MOB, VTUJIM3UPYIOIIUX ~aMMOHUUHBIM  a30T, Takxke
yBenuunBaetrcst B 10 pa3. Takum oOpa3zom, JIsl TOYB HU3MHHBIX OOJOT OTMEYAETCS YCHUJICHHE
mpolecca MUHepau3aui. IHTEHCUBHOCTD BbIICTICHHS MPOTEOIUTUYECKUX U THIPOTUTHUECKUX
(GepMEeHTOB y MHKpPOOPTaHM3MOB B II0YBAaX HU3MHHBIX  OOJIOT BBHINIE TIO CPAaBHEHHUIO C
BepXxoBbIMH. Ho camasi BrICOKasi aKTUBHOCTh (DEPMEHTOB B Py OOJOTHBIX [TOYB OTMEYaeTcs B
TOP(SHBIX MOYBAX MOUM.

[To comeprkanuo MHBEPTa3bl TOPQSHBIE TOUBBI OTHOCATCS K CPEIHEOOOTallleHHBIM, a 110
ypea3e - K Hu3kooOoramieHHbIM (Tabi.13). [loTeHnumanbHas akKTUBHOCTH (DEPMEHTOB Kiacca
TUApPOJa3 UCCIENYEMBIX IMOYB COCTABISIET MO nHBepTasze 48%, o ypease 38% OT aKTUBHOCTH MX
B MUHEpaJIbHBIX MouBax mnoiM. Crenyer Takxke oOpaTUTh BHMMAaHHE Ha TaKyld OCOOEHHOCTh
TOp(SIHBIX MOYB, KakK Majble 3HauUeHUs: 00beMHOM Macchl. U, ecnu mo akTUBHOCTU (DepMEHTOB,
MOYBBI OIICHUBAIOTCS B €IMHHUIIAX AKTUBHOCTH HAa HABECKYy B rpaMMax, TO IO HEH HeNb3s
OIICHUTh M CPAaBHUTH MOTEHIIMAIBHYIO CIIOCOOHOCTh K KaTalu3zy OMOXUMHYECKHX peaklud B
J€pHOBO-TJIeeBaTOl U TopdsHOM mouBax mnoiM (PacekoBa, 3srunuesa, 1981). IloaTomy B
(Tabmn.14) 3HadeHHs] aKTHBHOCTH ()EPMEHTOB MPHUBEACHBI MO CIOSM C YYETOM 3HAYEHHH HX
00BEMHON MacCCHl.

3acnmykrBaeT 0coOOr0 BHHMMAHHS BBICOKAs aKTUBHOCTh B IMOYBaX MOWM (pepMeHTOB
Kjlacca OKcHAopenykTa3d. Tak, aKkTUBHOCTb (eppupenyKTa3, OJUHAKOBO BBICOKA Kak B
MUHEPATBHBIX, TaK U B TOP(MSHBIX MOYBAX, HO B MOCJIEIHUX OHA COCTABISET CAMBIN BBICOKUI
MIPOLEHT MO CPAaBHEHUIO C aKTUBHOCTHIO MUHEPATIbHBIX MOYB. AKTUBHOCTh CYJIb(aTperlyKTa3bl
1o npoduito TOpSHBIX MOYB OTIMYAETCS KpaiiHel HEepaBHOMEPHOCTHIO: aKTUBHOCThH JIaHHOTO
dbepMeHTa yBenMuMBaeTCs ¢ TIyOMHOW, TJe, HaJIo MojaraTh, U MPOMCXOAUT peanu3arus
BTOPOM CTaJuu BoccTaHOBIEHUs cynbdaroB. Haumnas c¢ riyounsr 50-60 cm OBII B TopdstHbIX
noyBax u3MeHsierca ot -200 mo +200 mB, uyro w® co3maer ycloBHS Ui €ro MPOTEKaHHUS.
[TonTBepkieHNEM STOMY CIYKUT 3amax CEpOBOJOPOAA - KOHEYHOIO NIPOAYKTa B peakluu
BoccTaHOBJeHMs cyinbdaToB (Crelinuep, 1979 u np.). C rinyOMHON yBEeIMUYUBAETCS TaKXkKe
aKTUBHOCTb HUTpPAT- U HUTPUTpeAyKTa3. [IpoBeAeHHBIM BBIIE aHAIU3 JIUTEPATypHOTO U
(dakTHyecKkoro marepuaiia Mo3BOJIAET CHOPMYIHPOBATh OCHOBHbBIE MOJIOKEHUS, KacaroIIHecs
0COOEHHOCTEH CBOMCTB JEpHOBBIX, JEPHOBO-TJIEEBATHIX M TOPQSHBIX IOYB HCCIEAYEeMOU
TEPPUTOPUH.



Tabnuma 13.
DepMeHTATHBHASL AKTHBHOCTH TOPQsiHBIX MouB (UyabIMcKkuii 60JIOTHBIN MOApalioH)
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0-20 2,2 0,7 0,9 2,8 42,2 0,31 0,40 15 87,8
20-40 2,5 0,3 0,8 15 36,3 0,34 0,31 0,5 77,5
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 11 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
Taonuma 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

Mot o1 conepxanus
B JICPHOBO-TJICEBATHIX
oYBax

Bricokas 00ecne4eHHOCTh TYMYCOM, BajJOBBIM a30TOM, MOIIHBINA T'yMYCOBBIN TOPU30HT,
BBICOKasi OMOJIOTHYECKass aKTUBHOCTh, CIIA00KUCTIAs PEeaKIusi Cpebl B 3HAUUTEITLHON CTENEeHU
ONPENIENSAI0T BBICOKOE MIOAOPOAHE MOUYB MOoWM. OJHAKO CYIIECTBEHHbIE W3MEHEHHS! BHOCUT
noitMeHHbI Tiporiecc. CIOMCTOCTh OKa3blBae€T BIUSHUE Ha BOJHO-(DU3WYECKHE CBOMCTBA
IIOYB. [IpuBHOCHMBIE T'yMYCOBBIE BEIIEeCTBA u HaJlararoumncs 30HATBLHBIN
MOYBOOOPA30BATENBHBIM MPOIECC OMPEACIAIOT HECTaOMIBHOCTh KAa4eCTBEHHOTO COCTaBa
rymMyca, O 4YeM CBHUICTEIbCTBYET ITOBOJHHO BBICOKOE COJAEpIKAHHE MOABMXHBIX (pakuuit
TYMHHOBBIX KHCJIOT,  CPaBHUTEIHHO MaJlo€ COJEpP)KaHUE TYMHUHOBBIX U (YIHBOKHUCIIOT,
CBSI3aHHBIX C MJIMHUCTBIMM MHUHEpaJlaMU U YCTOMYMBBIMM MOJYTOPHBIMH OKHciIamu. Hanuuue
MPOCIIOEK JIETKOTO TPaHYJIOMETPHUYECKOTO COCTaBa OMpeAessieT Xopomiue (UIbTpariOHHbIC
CBOMCTBA MMOYB MOWM H, CJIE€I0BATEIHbHO, BO3MOXXHOCTh MUTPALlMU MOABUKHBIX COCTUHEHH 3a
npeaenbl MoYyBeHHOro mpodwist. JlmuTenpHOE TMEepeyBIAKHEHHE BO BpEMs  MPOXOXKICHUS
MABOJIOYHBIX BOJ CO3MAIOT YCJIOBUS IS (POPMHpPOBAHUS HEMPOYHOW CTPYKTYpPHI MOYB MOUM M
YBEJTUYCHUS COJIEPKAHUS TIOJIBIKHBIX (HOPM XUMHUUECKUX COSAMHEHUH.

Oco0o0 crenyer OTMETUTh TOP(SHBIC TTOYBBI, CBOMCTBA KOTOPHIX Mall0 M3YYEHBI KaK B
€CTECTBEHHOM COCTOSIHUM, TaK W B YCJIOBHUSAX Menuopanuu. COOTHOIIEHUE TBEPAOH, KUAKOW U
razoo0pasHoii ¢a3 B JaHHBIX MOYBax cBoeoOpaszHo. TBepmas ¢asa, mpencrasneHHas Ha 70-
90% opraHuuecKMM BEIIECTBOM, 3aHMMaeT Bcero 8-25% ot oOmiero oobema mouBbl. Ha



BO3AylmHYI0 ¢a3zy mpuxoautcs oT 12 mo 27%. OcHoBHOM 00beM  TOp(SHON  MOUYBHI
npelCcTaBiIeH kuakon ¢azoit - 51-80%.

Oco0eHHOCTH TEKCTYphl TOPQSHBIX IMOYB B CBS3W C MX OPraHOTEHHOM  MPUPOIIOI
00yCaBIMBAIOT BBICOKYI0 AMHAMUYHOCTh MX CBOMCTB M PEXHMOB BO BPEMEHHU M HHU3KYIO
YCTOMYMBOCTh K BHEUIHUM Bo3AeicTBUsAM. TakuMm 00pa3oMm, IMOYBBI MOMM SKOJIOTHYECKU
HEYCTOWYMBBI, U U3BMEHEHUSI UX CBOMCTB U PEKHUMOB B MPOIECCE METUOPATUBHOTO BO3ACHCTBUS
MOTYT MPOU30WTH JOCTATOYHO ObIicTpo. Panee Ha 3T0 OoOparunu BHUMaHue B.A.XwmeneB u
B.MN.Iepounun (1982), koTopble OTMEYaaM, YTO NPH CO3JAHWHM HA TIOYBAX MONUM TaexHOU
30HBl YrOAWW, TPUTOJHBIX B IMEPBYIO OYepeab JUIsi KOPMOMPOHM3BOJACTBA M 0YaroBOTO
OBOILLEBOJICTBA, HY)KHO MMETh B BHJY UX IOBBILEHHYIO "paHUMOCTH'. OTO, B YacCTHOCTH,
MOJTBEPK/IAETCSI BHICOKOM MOTEHIIUATBHON OMOJIOTMYEeCKON aKTUBHOCTBIO UCCIIEyEMbIX IOYB,
paccMOTpeHHOH Beimie. B memom mo0as sKocHCTEMa XapaKTEPHU3YETCs  CIEAYIOIMIMMU
nokazaressimu [["epacumos, 1976]:

1) 3aMKHYTOCThFO/aBTOHOMHOCTBEO 000pOTa BEIICCTB;
2) UHTEHCUBHOCTBhIO 00OpPOTa BEIIECTB, O KOTOPOH MOKHO CYAUTh U3 OTHOIICHUN €XETr0JHO
NOCTYyNaroIel OMOJOrnYecKol MpPOAYKLHHU JaHHOM 3KOCUCTEMBI K ee 00LIeil Macce;

3)cTpykTypoit 000poTa BemiecTB  (3aBEpIICHHOCTh 000pOTa BEHIECTB - CTEHCHb
UCIIONIb30BaHUSl BCEH OpPraHMYECKOM MacChl, CO3/1aBaeMOM HSKOCHCTEMOW Ha COOCTBEHHOE
(YHKIIMOHUPOBAHUE).

[Toiima - wnHauboyiee MOJ0OJ0€ TeOJOTHYECKOE OOpa30BaHHE, K TOMY € MOCTOSHHO
Haxojsmeecss B craguu  popmupoBanus [Llpar, 1954]. Tloussl, npeacTaBistomue coOoit
pe3ynpTaT ycioBuil (popmupoBaHHS moWMeHHoro mnanamadra, BoOpasd Bce MpPHU3HAKU
HEYCTOMYMBOW TOWMEHHON CHCTEMBbl. B  €CTeCTBEHHOM COCTOSSHUM  IIOYBBI  I[OWM
XapakTEepU3yKTCAd  BBICOKMM, HO HEYCTOWYMBBIM IIJIOJIOPOJMEM, KOHTPACTHBIM BOJHBIM
pesxxumomM. OO0OpPOT BEHIECTB HE 3aMKHYT - IPOMCXOJUT €KETOTHOE MOCTYIIJICHHE OPTaHUYeCKUX
BEIIECTB C HAaHOCAMH M BBIHOC UX C MMOBEPXHOCTHBIM U FPYHTOBBIM CTOKOM. CKOpOCTH 0060poTa
BELIECTB 3aME/IEHa BCJIEACTBHE PABHOBECHOI'O COUYETAHUSI OKHCIUTENbHBIX (OCBOOOXKIEHUE OT
[aBOJOYHBIX BOJI) U BOCCTAaHOBUTENBHBIX (IIEPUOJI MOJOBOMABS) YCIOBHH cpeabl. B cTpykType
BHYTPEHHEro 000poTa BELIECTB MpeoliasaeT ocTaTO4YHas NPOAYKTUBHOCTh. [louBbl moiim
HAKaIlJIMBAlOT B €CTECTBEHHOM COCTOSIHUM OTPOMHBIN pe3€pB MUTATENIBHBIX BELECTB, KOTOPBIN
XPaHUTCS B MOIIIHOM F'YyMYyCOBOM WM 3aujieHHOM Top¢saHoM cinoe. Ho BcienctBue Toro, 4to
OCHOBHAs 4acTh BEILIECTB IIPUBHECEHA M SKOJIOIMYECKH HE 3aKpeIuleHa, a BHOBb 00pa3yroIiuecs
BEIIECTBa, KakK, HallpUMep, TYMYCOBBIE, XapaKTEepPU3yIOTCs HEe c(HOpMUpOBABIIECHCS 0 KOHIA
CTPYKTYpOMl TyMYCOBBIX MOJIEKYJ, BBICOKOE IIJIOJOPOAME TIOYB SBISIETCA AMHAMHYECKU
HEyCTOWUYMBBIM. [IOYBBI IOMM OTHOCHUTENIBHO CTPYKTYPHBI 332 CUET BBICOKOI'O COJEp KaHUs
rymMmyca, HO BCIEACTBHE €ro KadyecTBa CTPYKTYpPHBIE OTAEIBHOCTU XapaKTEpU3YHOTCS
HEJOCTaTOYHOW  BoJonpoyHocThlo. [logoOHas  CTpykTypa JIeTKO  paspyliaeTrcss Mpu
MeXaHU4ecKOM BozaeicTBuu. TakuMm oOpa3oMm, Bcid cuUCTeMa KpailHe HeycToWuyMBa U He
CIIOCOOHA TMEpPEeHOCHUTh 3KCTPEMallbHbIE YCIOBUS, KOTOPbIE CO3JAOTCS IMPHU AHTPOIIOIE€HHOM
Bo3aeiicTBuM. Cle0BaTeIbHO, MOYBBI MOMM  MOTYT CIYXXHUTh ONTHMAalbHOW MOJENBIO B
Hay4HBIX MCCJIEIOBAHUSIX IO MPOTHO3WPOBAHUIO ITOCIEICTBUIM MEIHOPATUBHOTO BO3JAEHCTBHUSA
3a KOPOTKMH IPOMEXYTOK BPEMEHH. BiMsiHME Mennopauuu MposBISIETCS MPEXIE BCETO Ha
MOYBEHHBIX pexuMax. Takum oOpa3oM, JaHHBIE PEXKUMBI JOKHBI OBITh NEPBOOYEPETHBIM
00BEKTOM M3yUYEHHUS TOCIIEICTBUN MEJINOPALINY .

I'aasa 3. PEXXUMbBI IOMMEHHBIX ITOYB
N IIYTHU UX OITUMHU3ALINN

B npenpiaymieit rimaBe ObTM  PacCMOTPEHBI  OCOOCHHOCTH — (PUBMKO-XMMHYECKUX M
OMOJIOTUYECKNX CBOWCTB HamOoJlee IMUPOKO MCIOJIb3YEMBIX B CEIbCKOXO3SiCTBEHHOM
MIPOU3BOJICTBE JIEPHOBBIX, JEPHOBO-TJIEEBATHIX W TOPQSHBIX IOYB MOWM B Mpejenax I0XKHO-
TaeXHOU No130HBI 3amanHoit Cubupu.



Ha pannux cragusx Menauopalnuu 3eMelb Mbl UMEEM B OCHOBHOM IMOJIOKUTEIbHBIN
3¢ (deKT: TOBBIMIAITCS YPOXKAW, YMEHbIIAETCs 3a00I04eHHOCTh. OHAKO CIIeAyeT JU OTCIOJIa,
YTO HET HEeraTHBHBIX W3MeHeHuH? Tak, mocTpomB Ha 00JOTE MONBAEP, MBI CO3/1aeM
MPEKPACHOE MacTOMINe, HO OJHOBPEMEHHO MPOUCXOIUT CHUKEHHE YPOBHS T'PYHTOBBIX BOJ H
MOCTEIIEHHO PACTUTENIbHOCTh Ha Onu3nexaiedl TeppuTopuu  u3MeHsercs. B mpupone
MIEPECTPANBAIOTCS TPOPUUCCKHUE CBS3H, BHOCSATCS KOPPEKTHBBI B OMOJIOTMUYECKUN KPYrOBOPOT.
Jlannslif mporecc JUIMTEIeH U IOTOMY He3aMeTeH. KonnuecTBeHHble U3MEHEHUs
HaKaIlUIMBAlOTCA, M B OIPEJCICHHBI MOMEHT IIE€pPepacTaloT B KadeCTBEHHBbIC, HESBHOE
CTaHOBUTCS OUEBUTHBIM.

CrnenoBaTenbHO, IPU MPOCKTUPOBAHUHU MEJIMOPATUBHBIX MEPOIPUSATUN KpailHEe BaKHO
3HAaTh MPOTHO3 HM3MEHEHHUS PEKMMOB U  CBOMCTB IMOYB B MPOLECCE MEINOPATUBHOTO
BO3JCUCTBUSA. OTO OCOOEHHO aKTyaJlbHO Il TMOWMEHHbIX mouB 3amagHoit Cubupu c ee
CIIOKHBIMU ~ IPUPOJHBIMH  YCJIOBUSMU U TEPCIEeKTHBOW UIMPOKOTO  pa3BepThIBAHUS
OCYIIUTEIbHBIX PaloT.

[Ipu MenuopaTUBHOM BO3JCHCTBUM HApYyIIAIOTCS €CTECTBEHHBbIE pexXuUMbl MoyB. llenpb
KOMILIEKCHOM MEJTMOPAILUU - OLEHUTh CTEIEHb BIMSHUSA HA BHEUIHIOK CPEy W HAIlpaBUThH €e
HA COXpaHEHHE OHKOJOTMYECKOTO paBHOBECHsS B arpoOHOLIEHO3¢ C  OJHOBPEMEHHBIM
MOJNJEP)KAaHUEM BBICOKOM MPOAYKTHUBHOCTU TMocliefqHero. Takum o0pa3oMm, BBIIEISIOTCS
CJIEYIOIIME TAIbl UCCIIEOBAHUMN 110 ONITUMH3AIIMN TOYBEHHBIX PEXKHMOB:

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

2) u3ydyeHHe TMOYBEHHBIX PEKHMOB B MPOIIECCE METHMOPATUBHOIO BO3ACUCTBUS ISl OLEHKU
CTEMNEHU WX OTKJIOHEHUS OT T€HETUYECKU O00YCIOBICHHBIX;

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

[lepBbie ABa 3Tama COCTaBISIOT OCHOBY CTallMOHAPHBIX uccienoBanuii. Cenenus o0
OKHUCJIUTEITLHO-BOCCTAHOBUTEIIBHOM, OMOJIOTUYECKOM M THAPOXUMHUYECKOM pPEXHMaxX, KOTOPBIC
NpEeXJae  BCEro MOABEPralOTCsl  MU3MEHEHUSAM TMpU  MEJIMOPATUBHBIX  BO3ACHCTBUSX,
MPUMEHUTEIPHO K TOMMEHHBIM II0YBaM IOXHO-TA€KHOW mMOJ30HBI 3amagHoi Cubupu
MPaKTUYEeCKH OTCYTCTBYIOT. B  gaHHOW paboTe MpPUBOASTCS pe3ylbTaThl MHOTOJIETHHX
CTAIlMOHAPHBIX MCCIIEIOBAHUN BOJHOTO, TEMIIEPATYPHOTO, OKUCIUTEILHO-BOCCTAHOBUTEIHHOTO,
MUKpPO0OO0-OMOXUMHUYECKOTO, TUTATENFHOTO H THUIPOXUMHYECKOTO PEXUMOB IIOYB MONM:
JIEPHOBBIX (BBICOKOM MOWMBI), JEpHOBO-TJIEEBATHIX (BBICOKOW M HU3KOM MOWM), TOp(DAHBIX
(HM3KOI1 TONMBI).

C menpl0 W3yYeHUS PEKUMOB TIOYB TIOMM, XapaKTEPU3YIOMIMXCS TUIUYHBIMU
MOYBOOOPA3yIOIMIUMUA  YCIOBUSIMH,  OBUTM  TMOCTPOEHBI OMNBITHBIE YYaCTKU C pPa3HBIMU
BapUaHTaMU OPOIICHHS W OCYIICHHS. B KaduecTBe KOHTPOIBHBIX BBIOMPATUCh aHAJIOTHYHBIC
HEMEIHOPHUPYEMbIE YUaCTKU MOWMBI. Bce 00BEKTHI PacloioKeHbI B Mpefenax I0KHO-TaeKHOU
mom3oHel  Tomckor oOmactu. OBBEKT OPOHIEHUA mmomansro 200 ra B COBXO03€
"BarypuHckuil" pacnonoKeH Ha BBICOKOW MOWME U SIBJIIETCS aHAJIOTOM CHCTEM, HAXOJIAIUXCS B
noitme p.Tomu. ['eomopdonorudeckuii THUM MONUMBI - TMPOTOYHO-OCTPOBHOM, 2-OM  THII
ypoBeHHOTO pexkuma (Tabs1. 15), mouBskI - IEpHOBBIE U IEPHOBO-TJICEBATHIC.



O0beKThI UCC/IeJOBAHNI H UX XaPAKTEPUCTHKA

Taonumals.

I'mpporeonorudyeckue yciaoBus 0ObEKTOB

Peka, MOUBH, T'on ObecneyeHH
O6beKT THII . PaccmarpuBaemple | 38TOTUICHH 0CTh Hara Tponominren . .
MEIHOpAIH | yPOBSHHOTO BosneiictBre BapHaHTHI g13a MAKCHMATIBH | 3aToIUIeHus / BHOCTE Kparkwuii mepedeHs MpoBOANMEIX HaOIIIoeHAI
pexkuMa paccMaTpH | Oro YpOBHS Jara cxona ToJropa B
BaeMBIit BECEHHETO BOJIBI OCYIINTEIIX
TIEpHOT TIOJIOBOJIBSI
T 1971 51,0
C-3 Barypumckuil  1e }(1)341:1’,16 OpowmcHme 1972 73,8 TI'unporepmuueckuii pexum, OB-pexum, TUHaMHUKA
TOM}(]:II)(OFO 5 HOBO_’ o§< CBaHI/Ié [TonuBHas HopMma 200, 1973 779 TOABIKHBIX JIEMEHTOB, MUTPALIHSI ITOABHIKHBIX
aiioHa rnﬂeegaTme I A I[E[H'm ’ 300 u 400 m3/ra 1974 67,9 HE 3aTaruIuB. 9JIEMEHTOB JIPEHAXHBIM CTOKOM, METEOPOJIOTUYECKHE
P - ’ 1975 36,6 HaOIIoAEHUS
1976 92,3
11.05-16.05
1973 15,0 20.05-21.06 44 - 55
1974 91,1 HE 3aTaIlIuB. 6-21
Orp HT,(,) ¢ YynbiM, Ocymenne Paccrostane ot 1975 15,5 RSt 28-38
6osoto OTKPBITBIMH N 08.06 -12.06 N N
Top¢susle, 111- 40( ocymmTenei 60, 100, BopHb1it MUKPOOHOIOTHYECKHN PEKUM
3sIpstHCKOTO arin [aHanamu, 400 200 u 1976 88,0 He 3aTarmB, 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 nepHoso- 1977 60,4 28.04 - 26.05 27 I'mapotepmudeckuii, Mukpoouoiornueckuii u OB-
IJIeeBaThIX, TTyOHHa 1978 43.7 03.05 - 21.05 41 PEXHM, IUHAMHKA ITOJBHKHBIX DJIEMEHTOB,
"BepxHuii mvr" Kus, nepHoBo- Ocvimenme npen 0,8; 1,3; 1,6 m, i (hepMeHTaTHBHAS aAKTUBHOCTh, XAMUYECKUH COCTaB
3;) ﬂHCKoryor TJIeeBaThIe, 3aKYHIjITLIM MEXApPEHOE 1979 12,5 06.05 - 11.06 66 JIPEHaKHOTO CTOKA, MOJICIIEHBIE OTBITHI MO U3yYEHUIO
paﬁOHa topdsusre, 111 1 erl){anceM paccrosiaue 16 M, Ha 1980 79,2 13.05 - 26.05 60 HOPOBBIX PACTBOPOB, ONTHMHU3ALMHU OYBEHHBIX
P T P TOPQSHBIX PeXUMOB, BIUSIHUAIO GOPM U 103 yIOOpeHHH Ha BBIHOC
1981 93,7 01.05 - 04.05 52
cooTBeTcTBeHHO 0,8; ’ A 3JIEMEHTOB U3 MPOMUIIS TTOYB, THAPOXUMHYCCKHN H
1,1; 1,3; 25 m 1982 83,3 27.04 - 02.05 52 BOJHBINA PEXUM MOJ3EMHBIX BOJI
"BepxHue nyra" OO0b, Ocymenune | PaccrosHue meximy 1978 674 16.05-17.05 36-39
[Ierapckoro | Topdsabie, I | oTkpeiThiME | KaHamamu 60, 75, 90, 1979 31,8 27.04 - 08.06 56-58 BoaHblii pexxum
paiioHa THI KaHaJlaMu 120, 150 m 1980 99,2 27.04 - 29.04 21-39




[To matepuanam HaOmonenuir Ha Boamoctax TOMCK (1937-1974 rr.) u KASAHKA
(1969-1974 rr.) B npezaenax OTIBITHOTO y4acTKa HaMHU BBINOJHEH pacyeT I10
MPOAOJDKUATENIBHOCTH, CPOKaM M MOLIHOCTM NABOJKOB B mokme noiuuHbl p.Tomu. B npenenax
ToMckoil oMbl paHHUI CpoK 3arorieHust otMedeH 10-20 ampens 1947 r., no3aHui MaBoaOK
nagan Ha 22-26 mas 1969 r. MakcumaibHbIM CIOW 3aTOIUIEHUS JEPHOBBIX U JEPHOBO-
rJeeBaThIX MMOYB COOTBETCTBEHHO 2,53 u 2,82 M. [nurensHocTh 3aTomieHus 11 gueit. B roasl
npoBeseHust onbiToB (1971-1976) moiima He 3aramuiMBaiachk. TakuM o0pa3oM, B Ipejaeax
OIBITHOTO y4acTKa rmoiima p.ToMu oTHOCHTCS K peako3aTaminBaeMbiM [Kysun, 1953].

JluTonornueckuil paspe3 UEHTPAIbHOM dYacTH TMOWMbI p.ToMHU (JIEpHOBBIC TOYBHI)
UMEET CJeNylollee CTPOSHUE: CYTJIMHKA MOIIHOCThIO 1,6-1,8 M mojcTuiIaroTCs ClIoeM CyIecu
0,3-1,4 m, 3arem cienyrOT OOBOAHCHHBIC MECKM M TaJCUYHUK C TECUAHBIM 3aNOJHUTEIICM.
MougHocTh BOAOHOCHOTO ¢i0si coctaBisieT 2,0-2,6 m. IlputeppacHas yacTb MOWMBI CIIOKEHA
CepoBaTOOYPHIMH CYTIIMHKAMH MOIIMHOCTBIO 1,5-3,8 M, KOTOpBIC MOJCTUIAIOTCS HIOBATHIMHU
cyrnmuHKamMu  MoiHocThio 1,0-2,8 M. Hmke 3ameratoT oOBOJHEHHBIE MbLIEBAThIE MECKH, K
KOTOPBIM MPUYPOUYEHBI TPYHTOBBIE BOJbI. PEXHM TpPYyHTOBBIX BOJ IOWMBI OTHOCHTCS K
npupeunomy [Adonun, 1974], yto oTMedaercs B Iea0M i oMbl p.OOH U ee MPUTOKOB.
JIaHHBIN TN €CTECTBEHHOT'O PEKMMa TPYHTOBBIX BOJ| XapAaKTEPU3yeTCsl TECHON I'UAPABINYECKON
CBSI3bI0 MIOBEPXHOCTHBIX M MOJI3EMHBIX BOJ MOWMEHHBIX TEPPACOBBIX, UYETBEPTUYHBIX, a HHOTJA
MEJIOBBIX M TAJCO30MCKUX OTJIOKEHHU. B mepumos maBoJKOB MPOUCXOIUT PE3KUM MOABEM
ypoBHe#l peku oT 7 1o 11 M ogHOBpeMeHHO ¢ ypoBHsAMU rpyHTOBBIX Boa (YI'B). Becnoit YI'B
Ha JICPHOBBIX IMOYBAX MOJHUMAIOTCS Hanbosee Oiau3ko K moBepxHoctH (3,89-4,77 M), HO He
OKa3bIBAIOT BIMSHHSA Ha Blarosamachl B JaepHOBBIX mouBax (I = -0,13 + 0,09) [Muwumiesa,
FOxmuH, 1979]. Ammmutyna konebanuii YI'B Ha nepHOBO-TiieeBaThIX o4Bax - 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 MPOQUIIS.
BepxHsst yactb, MOIITHOCTHIO 710 1,2 M, peicTaBIeHa WioBaToi rMHOU. Ha ykazanHoi rioyOuHe
[JIMHA CMEHSETCS TSHKEIIBIM CYTIIMHKOM, MEPEXOISUIMM B CYNIECh C JIMH3aMH JIETKOCYTJIMHUCTOTO
cocraBa. JlepHOBo-IiieeBaTble TOYBBI IO BCEMY MPO(UIII0 MMEIOT TJIMHHUCTBIM COCTaB C
npeoOiagaHreM WINCTON (pakLuy.

[To naHHBIM TPaHYJIOMETPUUECKOTO U CTPYKTYpPHOro aHanu3a (puc. 3) MOXKHO clenaTh
BBIBO/I, YTO MOTEHI[UAIBHBIE CTIOCOOHOCTH K arperanuy B UCCIeqyeMbIX MmouBax xopoiurue. [1o
HIKaJle OIEHKHU CTpYKTypHOro cocrosiHus nous C.M.Jlonrosa u I1.Y.baxtuna (1966) nepHoBas
MOYBA XapaKTePU3YeTCs KaK OTIIMYHO U XOPOIIIO OCTPYKTYpeHHas1, 3a uckitoueHuem cios 10-20
CM, CTPYKTYpHOE COCTOSIHUE KOTOPOIO YJOBJIETBOPUTENbHOE. J[epHOBO-TeeBaThle MOYBHI,
BCJIE/ICTBUE OOJiee AMUTENBHOTO BO3JCHCTBHUS MABOJOYHBIX U TPYHTOBBIX BOJI, arperupoBaHbI
10 CPAaBHEHUIO C JIEPHOBBIMU IOYBAMH XYK€ B CyMMe IpeoliiajaloT MUKpoarperaTsl Gppakuuit
niecka ¥ KPYIHO MbUIH, YBENIWYeH GakTop nucrnepcHocTH (cM. puc. 3).

Boanble cBoiicTBa METPOBOTO CIIOS IEPHOBBIX U JAEPHOBO-TJIEEBATHIX MTOYB MPUBECHBI B
Ta61.16. O6beMHast Macca He MPUBBIIIAET 3HaYeHUU 1,2 T/cM, BeMYMHBI OPO3HOCTH 54-63%
CBUJIETENLCTBYIOT O OJIaronpusTHOM BO3AYIIHOM pexkume. Vccrmegyemble MOYBBI OTHOCATCS K
rpyrre Beicokoro BnuThiBaHus [Kaunnckwuii, 1958; Acramnos, 1958]. B mepBsiii yac B cpeHeM
noryomaercss ciaoit Boael B 300 mMm, B mocimenHuit - 150 mMM. OpHaKo AEpHOBBIE MOYBBI
XapakTepusyroTcs Oosiee  BBICOKMM  KOI(D(UIMEHTOM  (QUIBTPALMH, 4YTO OOBSICHIETCS
JIBYWICHHBIM CTpOEHHEM Mo4YBeHHOro mnpodwid. Ilecyanslii u cynecyaHblii CJIOH HMEIOT
"mpoBaJIbHYI" BOJOMPOHUIIAEMOCTD, SBIISIOIIYIOCS MPUYMHONW BBICOKUX WHOUIBTPAIMOHHBIX
MOTEPh B JIEPHOBBIX TOYBAX.
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Tabnauma 16
Baaroemkoctb nouB noiimsl p. Tomb
Croi, 3arac 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-TIIEEBaTasA OYBA

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 MOYB TOWM HE XYKE TAKOBBIX
HaubOosee IUIOAOPOAHBIX B 3amagHod Cubupu  ceppIX JIECHBIX IO0YB U YEPHO3EMOB
OOBIKHOBEHHBIX, Ha YTO yKa3biBaiu uccienoarenu [Yepuukosa, Kyssmuna, 1965; Kosaies,
Tpodumos, 1968].

BanoBoif aHanu3 wuccieayeMbIX TOYB MOKAa3al MOBBIIIEHHOE COAEP)KaHUE MOTYTOPHBIX
OKHCJIOB, OCOOCHHO B  JIEPHOBO-TJICEBATHIX IOYBax (Tadn. 17), 4Yto  OOBICHSAETCS
MOCTYIUICHUEM TMOYBCHHO-TPYHTOBBIX BOJI M3 OIJIECHHBIX TOPU30HTOB U  OCAKICHUEM
JIBYXBAJICHTHOT'O jKejie3a B TMpolecce OKUCIeHHs. Pe3ynapTaTbl arpoXMMHYECKOro — aHajan3a
JEPHOBBIX " JICPHOBO-TJICEBATHIX IMOYB CBUJCTEILCTBYIOT 00 UX OJaronpusTHBIX
arpoXMMHUYECKUX cBorcTBax (Tabis. 18, 19) m obecrieyeHHOCTH TMOJBMXHBIMH MHTATEIbHBIMU
AIIEMEHTaMHU.

O0bekT ocymenuss "OTkpbiToe 0070TO" 3BIpSHCKOrO paiona, miomaapio 1000 ra,
pacmoioxeH Ha JieBooepexxHor moitme p.UynbimMa. OOBEKT ObLI TOCTPOSH OJIHUM U3 MEPBBIX
(1973 r.) ¢ paccrosinuem mexnay kaHainamu 400 m. Amnanoru ("Lipiranoso", "TapObikoBckue
ayra", "bepezoBckue syra", "Uenbaxk III" u np.) Obuim mocTpoeHsl B moitme p.UynbiMa
HECKOJIbKO Mo3ke. ['eomMopdonornyeckuil TUN MOWMBI - CETMEHTHO-TPUBUCTHIM, 3-uil THI
YPOBEHHOTO PEXHMa, TOYBBI - TopdsHbie (cM. Tabm. 15). Jlutomorndyeckuii mpoduiab HMEET
Cleayollee CTpOeHue: ¢ ToBepxHocTu - Topd, MomHocThio 1,5-4,5 M. OsepHo-
QUTIOBHAIBHBIC OTJIOXKEHHUS OJIMTOLEHa MOIMHOCTBI0O 50 M TpeacTaBieHbl IMECKaMH C
MPOCIIOSMU TJIMH, CPEAM KOTOPBIX BCTPEUAIOTCS JIMH3BI CyNEecel W IJIMH.

Becennee mosioBonbe Ha p.UynbiMe HUMEET MPOJOJDKHTEIBLHOCTh 3-4 Mecsma, JIeTHSS
MeXEeHb - 0T 2,5 10 4 MecsueB. Bomamu BeceHHEro moioBoibs 5%-0i 00eCIIEYeHHOCTH Y4aCTOK
3aTaIuIMBaeTCs MOTHOCTHIO, BogaMu 10%-o0it obecnieuenHocTH - 90% yuacTtka, Bogamu 25%-oii
o0ecreueHHOCTH - 0KoJI0 75% yuacTka. B 1973 r. maBogouHbie BO/BI 3aTOMMIN BECh YYaCTOK, B
1975 u 1979 rr. — GONBIIYIO €0 YacTh.



BayioBoit xumudeckuii coctaB 1moys moiMsl p. Tomu (B % Ha MPOKAJICHHYIO HABECKY)

foma, {PL | sio, | R,0; o | ALos | cao | "9 | N | pos | SO Asl%a 3'2823 ?583
HepHoBas mouBa
7-17 430 7793 | 1568 | 408 | 1160 | 198 | 092 | 0,26 | 0,12 | omp | 6,7 4,9 2,8
45-55 4,20 | 74,29 | 1581 | 441 | 10,80 | 0,97 | 0,56 | 0,28 | 0,11 | -"- 6,9 47 2,4
65-75 3,65| 79,38 | 1361 | 441 | 920 |0,71| 040 | 0,23 | 0,11 | -"- 8,6 5,8 2,1
120-130 | 3,10 | 78,94 | 10,50 | 400 | 650 | 0,350,419 | 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 2,4
290-300 |1,40| 73,90 | 15,21 | 3,61 | 11,60 | 0,15 | 0,04 | 0,17 | 0,07 | -"- 6,4 52 3,2
JlepHOBO-TIieeBaTast mo4Ba
0-17 410 67,15 | 754 | 642 | 112 |126 099 | 0,31 0,16 | 0,20 | 60,0 8,9 0,2
17-27 3,30 | 66,58 | 11,59 | 6,43 | 516 | 081|042 | 0,28 | 0,14 | 0,08 | 129 58 0,8
56-66 3,80 | 69,90 | 12,15 | 568 | 6,47 | 0,5 | 0,37 | 0,26 | 0,13 | 0,03 | 10,8 5,8 1,1
94-104 |4,20| 69,56 | 9,88 | 429 | 559 | 028|011 0,23 | 0,14 | 0,05 | 125 7,1 1,3
138-148 | 3,60 | 71,44 | 10,09 | 482 | 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 55 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 44 0,7

TaOnuuma 17



ATrpoxuMHUUYECcKHEe CBOMCTBA IEPHOBBIX MOYB MOKMMBI p. Tomu

Taonuma 18

Cymma
[ wponuTH morIomeH Crenenn ITornomennsie, YKeneso |10 Bepurunoii| [TonBuxHsie,
Aszor aeckad HBIX . [HaChIIEH Mr-3kB /100 mr/100 ¢ mr/100 ¢
Topuso | I'my6una, | I'ymyc, panoso| C/N pH  |kucmorHOC|0CHOBaHMIA HOCTH o
HT oM % . cONEROit . o IMOYBBI Tammy, ITOYBBI ITOYBBI
i, % OCHOBa- 0
Kanmeny v, % %
Mr-5k8/100 T Ca Mg Fe* | Fe** | P,Os | K,0
Amax 0-10 5,20 0,27 | 111 5,98 5,83 41,94 87,7 22,0 6,0 5,00 8,25 | 2,68 | 15,5 —
Amnax 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 | 119 5,35 4,33 32,64 88,5 20,6 3,1 3,96 8,63 | 2,50 | 15,2 —
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 2,86 517 | 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 | 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 —

[Mpumeuanue: [Ipodepk (-) - HET AaHHBIX



ArpoxMMHUYECKHE CBOMCTBA JEPHOBO-TJIEEBATHIX [TOYB M1OMMBI p. Tomu

Taomnuma 19

oo Cymma
AP nornome | CTeneHb | [Jormomen | Ke
JIUTHYC HACHIIIE ) nes | B . IloaBuxHbIC,
A3zoT pH cKast HHBIX HEIE, MT EPUTHHOM /100 ¢
lopus | I'ny6una, | T'ymy - ocHOBaH | HHOCTH kB /100 | OTO mr/100 ¢
IBAJIOBOH, C/N COJICB KHUCJIOT IIOYBBIL
OHT M c, % o Wi 110 OCHOBA- TIOYBBI Tam TIOYBBI
% on HOCTh
Kanneny | HHAMH, My,
% %
Mr-5k8/100 T Ca | Mg Fe* | Fe®* | P,Os | K,0
Apax 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
Aq 17-27 410 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
A, 56-66 2,78 0,20 8,0 5,50 3,76 40,79 91,1 178 | 3,40 | 6,15 | 7,12 | 2,95 | 12,8 10,50
Aq 75-85 1,96 0,09 125 | 6,10 2,44 42,73 94,6 — — | 6,47 | 6,73 | 2,37 | 11,2 10,50
AB 94-104 1,01 0,03 19,3 | 6,54 2,63 43,68 94,8 119 | 2,20 | 6,23 | 6,21 | 2,24 | 10,3 10,80
B, 138-148 — — — 6,15 2,44 42,75 94,6 93 | 240|510 | 584 | 2,07 —
B, 168-178 — — — 5,80 2,63 41,54 92,7 95 | 260|487 |562| 211 —
B,C 196-206 — — — 5,90 2,63 41,70 92,5 — — 14,20 | 5,17 | 1,68 —
C 212-222 — — — 6,30 1,88 42,38 94,9 8,1 | 190|366 | 4,75 | 1,25 —

[Mpumeuanue: [Ipodepk (-) - HET AaHHBIX



['pyHTOBBIE BOABI MPUYPOUCHBI K TIOPOJAM aJUTFOBUAIBHBIX OTJIOKEHUH, BEPXOBOJKA, HA
PEKUM KOTOPOH BIUSIOT aTMOC(EPHBIE OCAJKH U YCIOBHSI 3aTOIUICHUS TTABOJAOYHBIMH BOJIAMH, -
K Top¢siHOM 3anexu. Ha TaHHOM y4acTKe MOITHOCTh TOP(SIHBIX IOYB COCTAaBJISET B OCHOBHOM
1,5-2,1 m. Topd, cnararomuii mpouib TOPGIHBIX TOUB, XapaKTEPU3YETCS BHICOKON CTEIIEHBIO
pazioxenus (65-70%), mpencTaBiIeH APEBECHBIMH U 3JIAKOBO-OCOKOBBIMH BuJamMu (Tadu. 20).
Hauymnas ¢ rayOuHBI 55 cM, IPUCYTCTBYET MENKWW pakymedHuk, pH conesoii - 5,4-6,5,
00eCIeYeHHOCTh MOJIBMXHBIME (popMamu ¢ochopa M Kaius XapakTepU3yeTCs Kak CpeaHss
(Tabm. 21).

Taonuma 20
BoaHo-gusnueckue cpoiicTBa TOpMAHHBIX N04B NoiiMbI p. UyJbIM
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 SAKOBOY
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 cBoOiicTBa MOYB NOHMBI p. YyJabiM

Tunponur IlonBuxHbIE, Bainosoe coxepxanue B % Ha
CreneHp M
nyeckas 3 mr/100r cyxoit Topd
Imy6u pH KHCTOTHOC | ' aCPIe OlIbH
Ha, CM | COJIEBOH | Tb, MT-3KB HHOCTH 0cTb, K2
’ H’a 100r OCHOBaH % P,0s | K,O | P,Os 0 Fe,0; | CaO
usmu, %
Topda
0-10 7,0 14 87 33,2 4,1 11,0 | 1,05 | 0,01 | 3,23 9,90
10-20 7,2 0,7 96 33,4 2,0 10,0 - - - -
20-30 7,4 14 87 35,4 2,7 90 | 0,68 | 0,01 | 1,97 7,20
30-40 6,8 14 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 14 87 19,6 5,6 25 | 030 | 0,01 | 1,57 12,30
70-80 6,8 14 87 28,5 6,4 45 - - - -
80-90 7,0 2,1 82 28,5 5,6 45 | 0,30 | 0,01 | 0,96 9,80
90-100 7,0 14 87 27,6 6,1 50 | 0,25 | 0,01 | 1,20 11,70

"BEPXHUM JIYT™" 3BIPSIHCKOrO  palioHa, Iuiomaapo 472 ra, pacroioKeHHbIN Ha
HU3KOW TMOMME, OCYIIAeTCsl OTKPBITBIMH  KaHalaMH H 3aKpPBITHIM JPEHAXKEM.
['eomopdonornueckuif  THUM MOWMBI - CETMEHTHO-TPUBHCTHIN, 3-Ui THN YpOBEHHOTO PEXKMA,
MOYBBI - JIEPHOBO-TJIeeBaThie U Top(dsHble (cM.Tabu.15). B reomopdosornueckoM OTHOIIEHHH
JAaHHBIH OOBEKT MPHYpPOUEH K JieBoOepekHou moiime p.Kum (mputok p.Uyneima). Penwsed
TUNHWYEH JUIS TOWMEHHBIX MaccuBoB 3amanHoi Cubupu - OH TPEACTaBICH XOPOILIO
BBIDOXCHHBIMA ~ OCHOBHBIMH  JJICMCHTAMHU: IIOHWKEHHOW IIPUTEPPAcCHOM, BBIPABHEHHOU
LEHTPAJIbHOW, IPUPYCIOBOM 4YacTAMU. B reosorn4eckoM OTHOLICHUU TEPPUTOPHUS Y4acTKa



MPUHAUICKAT K O03€PHO-AJUTIOBUATIBHONW paBHUHE C MPEUMYIIECTBEHHBIM MpeolIaiaHueM
QUIIOBUAJIBHBIX W O3€PHO-AJUIIOBUAIBHBIX  OTVIOKEHUU. (COBpEMEHHbIE  AJIIOBUAJIbHBIC
OTJIOKEHHUSI TPEICTABICHBl CYIJIMHKAMU M TIIMHAMH C IPOCIOSMHU TOp(ha M WIOBATHIX Cymecei
MOIIHOCTBIO 10 8 M. Hmxe (mo 25 M) 3asieraer Toiila pa3HO3EPHUCTHIX MECKOB C JUH3aMU
IPaBUIHO-TAJICYHUKOBBIX OTJIOXKEHUH. B mpureppacHoil 4acTu ¢ MOBEPXHOCTH 3ajieraet Topd
MottHocThio 0,8-3,0 M.

Ha ydacTke oTMeueHBI Ba THIAa BOJ: BEPXOBOJKA, KOTOpas MpUypouyeHa K Topdam u
MOKPOBHBIM CYIJIMHKAM, M TPYHTOBBIC BOJbI, MPUYPOUYCHHbIE K IMECYaHbIM OOpa30BaHUSIM.
['myOuna 3ayeranusi BepxoBoAku konebmercs ot 0,6 mo 1,2 M. Ee pexum 3aBUCUT OT
aTMoc(epHBIX 0CaJIKOB M MaBOJIOYHBIX BOJI, PEKHUM IPYHTOBBIX BOJ CBsi3aH ¢ pexumom p.Kuu.
Awmmuiutyna kosnebanust YI'B nocrturaer 4 M. YpoBeHb NMOJ3EMHBIX BOJ YCTaHABJIMBACTCS Ha
rnyoune 2,8-4,2 M. B cuity Toro, 4To B JaHHOM pailOHE OTCYTCTBYIOT BBIJIEPIKAaHHBIC BOJOYITOPHI
MEXly BOJIOHOCHBIMHM FOPU30HTaMH, BOJIbl YETBEPTUUHBIX U BEPXHENAIECOI€HOBBIX OTJIOXKEHUMN
MPEACTABISIIOT €AUHYI0 THAPOJAMHAMHYECKYIO 30HY. B03MOXHO nepeTrekaHue HamOpHBIX BOJ
BEPXHEIAJIEOr€HOBbIX OTJIO)KEHUH B  BOJOHOCHBIM TOPU30HT AJTIOBUAIBHBIX OTJIOKEHUI
MONMBI.

[IpenBapuTenbHOE OCYIIEHHE JAHHOTO y4acTKa ObLIO MPOBEIEHO OTKPBITHIMU KaHalaMU
B 1970 r. VYwuyactok ocyuieHus o0BanoBaH JamM00#, KOTOpas MPEeIOXpaHsIeT ero OT 3aTOIICHUS
NaBOJOYHBIMU BojamMu. B 1976 r. OBUI MOCTPOEH 3aKpBITBIA TOHYAPHBIA JpeHax. Takum
o0Opa3om, oOmas IPOJIOJKUTENIBHOCTh  OCyIIeHUsl coctaBiger 12 ner. IlapamnensHo
NpoBOIWINCEH HaOmroneHus 3a pexumamu topdsasix nous Ha ECTECTBEHHOM BOJIOTE
"KAPAKOJIb" (OBBEKT-AHAJIOI'), pacnonoxxennom B moiime p.Kum. bonotHbiii maccus
"Kapakousp" copMupoBajcs B pe3ysbrare 3apacrtaHus JpeBHero pycia p.Kuu.

Topdsinbie MOUBHI CI0KEHBI TOPGHOM OCOKOBOH U ApPEeBECHO-OCOKOBOU (opmaruii. s
KOpPHEOOUTaeMOW 30HBI  OCYHIaeMbIX TOP(SHBIX TMOYB XapaKTepHa 3aJCPHOBAHHOCTH MU
OCTPYKTYPEHHOCT. Ormedaercs pasznuuue H B (U3UKO-XMMHUYECKHX CBOMCTBax:
MEJIMOPATUBHOE BO3/CHCTBHE YIUIOTHWIO TOpQ, OJHOBPEMEHHO AaKTHUBU3MPOBAICSA IPOLIECC
MUHEPAIU3alUNd U TPOM3O0ILJIO HAKOIUIEHHE B IOBEPXHOCTHOM CJIO€ COSAMHEHHH Kalus U
docdhopa (tadn. 22, 23). Takum 00pa3oM, MOXKHO KOHCTAaTHUPOBaTh Hayajo Mpolecca
"ozemstenust" TopdsiHoit Macenl [Tomaresckuit, 1957; Okpyiko, 1966; bambanos, 1983].

Taonuma 22
Boano-¢gusuyeckue cBoiicTBa TOPpPSIHBIX NOYB NOiMBI p. YyabiMa
I'myOuna, Crenens Yaenbnas | O6bemuast [opo3HOCTH, Monmas 3011BHOCTB,
PA3IIOKICHUS 0 BJIarOEMKOCTb, 0
™ Topda, % Macca r/em” % % L
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




Tadonunga 23

OcHoOBHBIE (pU3HKO-XMMUYECKHE CBOHCTBA TOPQAHBIX NOYB NOMMBI p. YUynbiMa

BanoBoe conepkaHue OKHCIOB, %Ha CyXyIO HornouterHsre H
Tny6una Hapecky KaTHOHBI, MI- BOpH .
cnos, cM 5kB/100 T MOYBEI MHO
P,0s H,0 Ca0 Fe,0s | Ca Mgz | PR
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

Oo6wexr "Kapaxomns"

0-20 0,34 0,09 5,67 5,33 122,0 115 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-TIJIEEBATBIE  ITOYBBI IIPUTEPPACHON yactu noumel p.Kum wumeror

TSDKEJIOCYTJIMHUCTBIM COCTaB B BEpXHEH 4acTu MpOQuUIIsi, CMEHSIONIUICS Ha JIETKOTJIMHHUCTHIN ¢
riyounsl 30-50 cM. MHKpOOCTPYKTYPEHHOCTh IOYB HempoyHas. DakTop IUCHEPCHOCTH IO
H.A.KaunHckomy B BepXHHMX ropusoHTtax cocrasiseT 40,8-71,2%, B HUKHUX TOPU30HTaX OH
Bo3pacraet 10 40,3-90,5%. OO6beMHas Mmacca B METPOBOM CJIO€ TTOYBBI H3MEHSETCS B TIpeienax
0,8-1,2 r Ha kyOMYeckuii cM, IIIOTHOCTh - 2,25-2,52 T Ha KyOu4ecKkuil cM, oOIIasi TOPO3HOCTb,
paBHas 49,4-77,3%, ouenuBaercs no H.A.Kaunmnckomy kak omimuHas.  Koaddumuenr
¢uibTpanun  coctaBiger ¢ mnoepxHocTH 3,08-5,40 mM/cyT, B alIOBUAIBHOM TOPU3OHTE -
0,14-0,20 ™m/cyt. MomHOCTh TymycoBoro ropu3onTa - 110 cM, comepkanue rymyca - 1,3-6,2%.
[TouBbl XapakTepu3yrOTCs KUCIOW peakiueld mouseHHoro pactsopa (pH = 4,6-5,0), Beicokoi
THJPOJTUTUYECKOW KUCIOTHOCTBIO (2,6-12,2 MI-3KB) M BBICOKOH CTENEHBIO HACHIIIIECHHOCTH
ocHOBaHUAMU OT 74 1o 92%. O6GecrnedeHHOCTh MOABMXXKHBIMU (Gopmamu ¢dochopa U Kamus
OLICHMBAETCS KaK HU3Kas U CPEIHSS.

OBBEKT OCYHIEHMSA "BEPXHUE JIVI'A" lllerapckoro paiioHa, pacroioXeHHbIH Ha
HU3KOU MoMMe, XapaKTepusyeTcs |-bIM TUIIOM YPOBEHHOI'O peXHUMa U CErMEHTHO-TPUBUCTBIM
TUTIOM TONMBI (cM. Taba.15). Ob6mas tiomane ocymenus 272 ra. B 1974-1976 rr. Obuin
BBITNIOJHEHBI KYJIbTYPTEXHUUECKHE U CTPOUTEIbHO-MOHTAaKHBIE paboThl, B 1977 r. 00bEKT ObLI
CaH B AKCILTyaTalHIo.

Jlutonoruueckuil paspe3 MOWMBI UMEET CIENYIOIIee CTPOCHHE: C IMOBEPXHOCTU 3aJIeraer
cioit Toppa MomHOcThiO 0,6-4,0 M,  KOTOpBIA TOACTUIAETCS TSOKEIBIMH CYTJIIMHKaMU
MOIIHOCTEIO 3-12 M, HIDKE 3aJieracT CJIOM 00BOJHEHHEIX IEUIEBATHIX ECKOB MOIITHOCTEIO 10 M.

MHOrOBepIIMHHOE, YCI0)KHEHHOE JI0KIEBBIMHU MABOJKaMH, IOJIOBOJbE HAOIIOIAETCA C
ampestst o aBryct (110-120 gaeit). [IpomomkuTenbHOCTh JIE€THE-OCEHHEH MEXKEHH COCTaBIISET
3-4 mecsna. MuHMMaibHble YpOBHM BOjbl p.OOM HaOMIOMAIOTCA TOJBKO B IEPBOM IMOJOBHHE
okTsa0psi. Camoe HH3KOE TOJIOBOABE oTMedanoch B 1980r., MakCUMalbHBIA YPOBEHBH BOJBI
MPEBBICHII MPEINaBOIOUYHbINA YpoBeHb HA 5 M (B 1979 u 1978 rr. cooTBeTCTBEHHO Ha 7 U 6 M),
OJIHAKO U B 3TOT roJi HaOJ0IaCs BBIXOJ BOJABI HAa MOWMY, a MPOJOJDKUTENBHOCTh MOJNOpa B
OCyIIUTENAX JHocTUria 39 nHeil. I'pyHTOBBIE BOABI MPUYPOYEHBI K MECKAM U MMEIOT TECHYIO
CBSA3b C pycloBbIMH BoaamMu p.OOu. VYpoBeHb BEpPXOBOAKU pacrlojokeH B Topdax u
u3MeHsgercs B npenenax 0-2 M. Ha pexum BepxoBOIKM B IEpPUOJ BEreTallMd KpoMe
MAaBOJIOYHBIX BOJ| OKA3bIBAIOT BIUSHUE U AaTMOC(EPHBIE OCAIKH.

[TouBeHHBIN MOKPOB MPEICTABICH CHJIBHO 3alJICHHBIMH TOp(AHBIMU MouBaMHu. Topd,
MOIIIHOCTb KOTOpOoro jgocturaeTr 1,5-2,0 M, OTHOCHUTCS K 3JIaKOBO-OCOKOBOM dopmarmu. s



JTAHHBIX MOYB XapaKTepHbI BHICOKME 3HadeHHs oObeMHoro Beca (B cimoe 0-20 cm - 0,60 r Ha
kyomueckui cm) (tabn. 24). Koadbdumuent ¢uibtpanuy, ONpeAeTeHHBIH  METOJIO0M
BOCCTAaHOBJICHHS BOJIBI B CBaXuHe, cocraBiser 2,3-5,1 m/cyr. Ilo arpoxuMudeckum
nokazareisiMm Topd crmabokucinelif, 3amneHHbil (51-80%), cpemHeoOecnedeH MOABUKHBIMU
dbopmamu docdopa u Kamus.

Tabnauma 24
Bonno-¢pusnueckue cpoiicTBa TOpQAHBIX NOYB NOMMBI p. O0u.
CrerneHn Vaenbnas | O6bemHast | Qomas
InyGuHa, Bun
oM Ppas3IoXKEHN, Macca Macca opo3- Top(ba
% r/em® HOCTB,%
0-10 70 2,27 0,61 73 3HaK0B0-U
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 -4~
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 peXXxuM mMoYB

BoaHblii pesKMM IMO0YB BBICOKOH MOMMBI B €CTECTBEHHBIX ycJ0BHsAX. MccnenoBanus
OJIHOTO pPEeXHMa MPOBOJAWINCH Ha JIEPHOBBIX U JEPHOBO-TJIEEBATHIX MOuYBaX MOWMBI p.Tomu
B TeueHue 1971-1976 rr., koTopsle 0 0OECIIEYEHHOCTH OCAJKOB 3a BETETAI[MOHHBIN MEepHOJl
XapaKTEepU3YIOTCs KaK CpeIHNE U BIaxkHble (Tadi. 25). OnHako pacnpeeneHue 0calkoB 1 Teria
MO0 OTHENbHBIM MecsAllaM ObUIO KpallHe HepaBHOMEpHBIM. [Ipomep3aHue/oTTauBaHuE
OTIPENIETSUTUCh  Mep3ioToMepaMu  [laHuiIMHA W PYy4YHBIM OypeHHeM,  BJIOKHOCTh IIOYB -
TEPMOCTAaTHOBECOBBIM MeTojoM. OTOop 00pa3lioB Ha BIAXHOCTh MpoOBOIWiCS B 4-6
MOBTOPHOCTAX €XeIEeKaaHO (Ha OOBEKTE OPOIICHUS - KaXAYI0 TEHTaay, a TakXe J0 U Tocie
nonuBa) mo 10-canTuMeTpoBbIM ciosM a0 riyounsl 1,0-1,6 M. JIns HaOmromenuit  3a
konebanusiMu YI'B Ha OMNBITHBIX yyacTKax 00OpYAOBAIHMCH HAOIIOATEIbHbBIE CKBAKUHBI, T]I€
pa3 B TpU JHS AENIaTUCh 3aMEpPHI.

PaccmoTpum muHaMuKy BIQXXHOCTH 3a JBa HanbOoJiee KOHTPACTHBIX TOJa UCCIEAYEeMOTO
nepuojna - 1971 u 1972. Koadpduument ysnaxuenus no H.H.MBanosy (1948) cooTBeTcTBEHHO
paBen 0,7 u 1,2 (cm. Tabmn. 25). BoaHblll pekuM IEPHOBBIX MOYB B OOJIBIICH Mepe MOIBEPIKEH
W3MEHEHHUSM [0 CPaBHEHHWIO C JaHHBIM PEXKHMOM JIEPHOBO-TJIEEBATHIX MOYB (puc. 4). IT10
OTIpE/ICNIACTCS YPOBHEM 3aJleTaHWs TPYHTOBBIX Boa (Tabm. 26) W 0COOECHHOCTSIMHU
JUTOJIOTUYECKOTO  CTPOEHHUSI BBICOKOW  TMOWMBI: IBYWICHHBIM TpoduiIeM TOYB TO
TPaHYJIOMETPUUECKOMY COCTaBy U Oosee OJIM3KUM K TTOBEPXHOCTH 3aJ€TaHUEM IeCYAHOTO CIIOS
[MuumeBa, Tan3pibaeB, 1976]. Ba)kHO OTMETHTH TakKe, YTO B BEPXHEH YacTU MPOQHIIL
TSKEJIBIX ITOYB BBICOKOM MTOMMBI UMEIOTCS MPOCIOWKHU CYIIECYaHO-IIECYaHOTO COCTaBa, a MHOI/A
U TOHKHE IMIPEpBIBUCTBIE CJIOM  rajbku  pasmepoMm 1-3 cm.  IlomoOHoe cnoxeHue
0JIAarONPHUATCTBYET OTTOKY HHPUIBTPYIOIIUXCS BOJ.



Tadonuma 25

MeteopoJiorudeckue ycaoBus B roasl uccjaegosanuii, IMC Tomck

MeTteopoornieckue r Mecsubl
XapaKTepHCTHKN on v VI vib [ vin [ oax | ovex
ToMck aTMOC(epHbIe OcanKu 1971 70,6 46,4 40,3 85 319 | 2742
MM /% 00€eCIIeueHHOCTH 16,5 , 79,9 41,2 | 65,9 58,8
1972 46.1 863 | 615 | 38 | 3568
41,2 6,0 16,5 | 51,8 | 58,8 19
1973 61,8 76,1 | 1483 | 14,2 | 13,1 | 3135
20,1 20,1 2,5 97 97 21,7
1974 80,3 822 | 254 | 898 | 97,7 | 3754
9,5 13,0 97 84,1 2,5 6
1975 90 389 | 563 54 | 505 | 269.7
2,5 73,9 55,3 | 62,3 | 34,1 | 48,2
1976 284 756 | 1002 | 325 | 68,9 | 306.3
86,5 32,0 88 12 42
Temneparypa Bosnyxa, °C /% 1971 8,9 15,2 17 155 10 133
O0ecIeYeHHOCTH 51,8 58,8 79,9 48, 37,7 !
7 15 16,1 | 138 | 57
1972 90,2 62,3 94 87 94 115
79 162 | 17,7 | 16,7 | 104
1973 | 764 | 212 | 764 | 13 | 306 | 138
9 14,3 18 156 | 85
1974 1 482 | 739 | 694 | 212 | 650 | 131
6.8 139 | 195 | 146 | 98
1975 94,0 83,5 , , 447 129
9.1 185 | 17,7 | 148 | 93 | 139
1976 | 500 | 16 | 71 | 35 | 42 | 318
KoadduimeHT yBiaxHeHUs 1971 1.0 0,5 0,5 14 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 15 0,4 0,5 0,8 1,3 0,9
Cymma TeNnepaTyP Oomeme | q1g79 | 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




Tadonumna 26

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

JlepHOBbIC TTOBHI JlepHOBO-TIMHUCTBIE
Fon Mees ITOYBBI
Jlexama

| I i Lo [

1971 | uroHb 4,62 4,35 4,73 He uzmepsinuce
HIOJIb 5,32 5,59 5,76 He m3mepsunch

apryct 5,98 6,33 6,34 He mwmepsimmcs
CEHTAOPb 6,44 6,49 6,63 He usmepsnucs
1972 | uioHb - 4,75 5,46 - 1,75 1,39
HIOJb 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 | mait - 3,96 4,14 - 3,60 3,44
HIOHb 3,89 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 | mai 4,77 4,90 5,04 4,44 4,51 4,59
17100)31 521 5,65 5,94 4,17 1,46 2,02
HIOJTh 6,19 6,55 6,71 2,86 3,25 3,62
aBTyCT 6,84 6,93 7,00 4,08 4,20 4,28
CEHTSOPb 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
aBTYCT - 6,63 6,72 4,30 4,50 4,76
CEHTAOPb 6,89 7,00 - 4,95 - -

1976 | maii 5,64 5,62 5,83 - - -
HIOHB 5,90 6,03 - - 5,56 -
HIOJIb 6,55 6,87 - - 5,65 -
aBrycT - 7,14 - 5,76 5,65 -
CEeHTSIOpb 7,13 - - 5,58 - -

Ipumeuanue. TIpodepk (-) - HET TAHHBIX.
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B TskenbIXx  IepHOBO-TJIeeBAaThIX MouBax ¢ Omm3kuMm YI'B mpocnoiiku cymecuaHo-
MECYaHOTO COCTaBa CIIOCOOCTBYIOT OOJIbIIEMY KANWUIIPHOMY MOABEMY BJaru U3 rPyHTOBBIX
BoJ. Pe3synbraToM siBisieTcst Oosiee cTaOUIIBHBIN PEKUM BIAXKHOCTH, OJU3KUN K KaMJUIIPHOMY
HACBIIICHHIO (CM. puc. 4).

Bo BpeMeHHOH OTpe30K HCCIeJOBaHWUN BOIUIM T'OJbl  OJWHAKOBOH OOECIIEYEHHOCTHU
OCaJKOB B II€JIOM 3a Mai-ceHTs0ph. OIHAKO CyIIECTBEHHOE 3HAUYE€HHE Ha PEXHUM BIAXKHOCTH
NOMMEHHBIX TIOYB  OKAa3blBAET XapaKTEp pacHpeleleHUs OCaJKOB Ha MPOTSHKEHUU BCETO
MeproJia BEreTaluu CEIbCKOXO035MCTBEHHBIX KYJIbTYp. Tak, pacnpeneieHue ocaakoB B 1972 r.
OTIPEICIINIIO TPABUTALMOHHBIN CTOK B 5 cpokoB HaOmroaeHuit u3 11. CTok 3a BereTarmoHHBII
nepuon 1972 r. cocraBuin 56 MM, a B 1974 r. cToka He ObLIO, HO B IPHOBBIX MMOYBAX B IAHHOM
roJly oT™Mevaicsi Ae(pUIUT BIAKHOCTH, YTO OOBSACHSCTCS XapaKTEpPOM pAaCIpEesIeHUs] 0CAIKOB
Ha IPOTSKEHUH BCETO NEPHO/Ia BEreTaluu.

CnenyeT OTMETUTh TaKKE€ OTCYTCTBHE YETKOM 3aBHCHUMOCTH BIJIQXXHOCTU I10YB OT
BEJIMYMHBI BBIMAJAIOIMIUX aTMOCHEPHBIX OCAAKOB. [[pUMEHUTENBHO K JIEPHOBO-TIIEEBATHIM
OYBaM 3TO O0ObsCHseTca Onu3kuM 3aieranueM YI'B. B nepHOBBIX mouBax Ha CTBIKE JIBYX
CJIOEB PA3HOTO IPAHYIOMETPUUYECKOTO COCTaBa (TSKEIbIM IPYHT MOJACTHIIAETCS OoJiee JIETKUM)
IIPOUCXOIUT CKOILJIEHHE Biard. Ilpu ouepeHOM NMOCTYIIEHUU OCAJKOB CJIOW JIETKOJOCTYITHOM
KalWUISIPHOW MOANEpPTO-MIOABIKHOM Biaru pacrpoctpaHsercss BHHU3. [lomoOHBIT  pexum
BJIQXKHOCTH 104B paHee otmedan A.D.Jlebeaes (1936).

B uccnegyemblx mouBax HNpOMCXOJIUT MOMOJHEHUE 3allacoB BJIard B OCEHHUW TNEPHUOL
npu BBIIIAJICHUN aTMOC(EPHBIX OCAaJKOB U B pe3yJbTaTe IMOATATUBAHUS BJAard K
pOMEP3aoIeMy CIIO0, 4YTO OTMEYaeTcs BO  Bce oAbl  HcclenoBaHuit (1abm.27).
JILA.PasymoBoit (1950) BbaeneHsl Tpu THIIa W3MEHEHHUs  BJaro3amacoB B IIpolecce
MIpoMep3aHusl MOYBbl 3UMOW. PaccmaTpuBaeMble IOYBBI OTHOCATCSA K THUILY MOYB C CHIJIbHBIM
BJIarOHAKOIJIEHUEM.

Tabnuma 27

HN3meHeHue 3an1acOB BJIATH 32 IEPHOJ OKTAOPb-anpeib B A¢PHOBOI (YU CAMTE/Ib) U IEPHOBO-
rjieeBaToii (3HaMeHaTe/b) MOYBaX

HN3menenne
Bmarozamacel  Bimaroszamacel  3aI1acoB Biaru
Croit OCEHBIO BECHOI Ha OCEHHeE-
MOYBBI, I'ogwl 3UMHUI
cM % or % or MepPHOJ 10
MM T8 MM [I1B CHGFO;[‘;HHI/IH,
0-30 1972-73 116 96 174 145 +58
135 131 130 126 -5
0-50 176 91 243 | 138 467
192 113 198 116 +6
50-100 121 | 72 | 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 | 4 [ 120 11 +55
149 84 174 98 +25
0-30 1975-76 82 68 128 106 +46
76 74 123 119 +47
0-50 116 60 188 97 +72
126 74 196 115 +70
50-100 125 68 115 63 -10
147 82 195 109 +48




HccnenoBanusi, MpOBEACHHBIE B 30HE JOCTATOYHOIO M M30BITOYHOTO YBIAXKHEHUS
[Bacunbes, 1948; Hpanos, 1950; Ma3on, 1951], mokasanu HECIOCOOHOCTh MEP3JIOH ITOYBHI,
XOpOILO YBJIAKHEHHOM C OCEHH, MOIJIOIATh Tajlble BOJAbI, KOTOpBIE IPU 3TOM COpPACHIBAIOTCS
IIPEUMYIIIECTBEHHO IIOBEPXHOCTHBIM CTOKOM. B HccinenyempIx 1ouBax NMOBEPXHOCTHBIM CTOK
IPAKTUYECKH OTCyTcTBYeT. Tomnbko BecHOM 1972 r., Korma CHeEr Tasul O4€Hb OBICTPO
BCJIEJICTBME BHE3AIIHOTO HACTyIUIeHMs Temia (24 ampens cpasy ke IPOU3O0IIEN IEepexon
temriepatypbl depe3 10 rpagycoB C B CTOPOHY TOBBILIICHUS), B IOHWKEHUSAX TOUMBI
HaOJII01aJICsl HEPOAOJDKUTENbHBIN 3acToi Boabl. OfHAKO BCe JaHHbBIE 110 BOJONPOHUIIAEMOCTH
IIPUBOJATCS aBTOPAMHM Il MEP3JIBIX BOJOPA3/AEIbHBIX [10YB, 3HAUYUTEIbHO OTIMYAIOLIUXCS I10
CBOMM CTPYKTYPHBIM CBOMCTBaM OT IIOYB IIOMM, KOTOPBIE XapaKTEPHU3YIOTCS KPYIHOIOPUCTOU
CTPYKTypoil. B KpymHbIX mopax BoJa HE 3aCThIBa€T B BHUJE MOHOJIMTHOM Macchl. OHa nMeer
BUJ CIIPECCOBAHHOI'O MOATAsBIIErO cHera. JlaHHbIe MOpbI OJAronpUATCTBYIOT IPOHUKHOBEHUIO
TaJIBIX BOJ. Y CTaHOBJICHO Takke [Pumunmosa, 1955], 4To B CTpYKTYpHBIX MOYBaxX B IEPUOJ
CHEroTasHUs CTENEHb MX MPOMEP3aHHs OT CHIBHON OBICTPO MEPEXOJUT B COCTOSIHUE ClIaboi
MEp3JIOThI, YTO Tak)Ke OOECIeYMBAET IPOCAYMBAHUE TaNbIX BOJ. BbICKa3aHHbIE MHEHUS
COBEpILEHHO CIpaBeIIMBbl B OTHOLIEHMM HccienyeMmbix noyB. Ilpu Oypenun B u3iome
CTPYKTYPHBIX OTAEIBHOCTEH TaKH€ KpYIHBIE IOPbl XOpPOIIO BHUIHBL, a IpPU MEPEXoje
temneparypbsl uepe3 0 rpagycoB C Oyp J0BOJBHO JIETKO Bpe3aercss B Mep3iblid cioid. Ho
KPHUCTAJLIBI JIb/Ia B U3JIOME YK€ 0OHApYKUBAIOTCS ¢ TpyaoM. [IpoBeeHHOE SKCIIEpUMEHTaIbHOE
omnpenenenue kodpduuueHnta QuiabTpaMM B MeEp3JbIX IMOMMEHHBIX II0YBaX I10Ka3ajo
CIIEAYIOIINE PEe3yIbTaThl: B AepHOBO-TIIeeBaThIX - 0,006 M/cyT, B TopdsiubIX - 0,02 M/cyT. BoIme
TaK)K€ OTMEYAJIOCh, YTO UCCIIEyEMbIE IIOUBBI 4aCTO NIEPE] CHENOTAasHUEM HMEIOT BJIAXKHOCTh Ha
ypoBHe 0,7 IIB. DT0 cBHIETENbCTBYET O HAIUYMKM CBOOOIHOM MOPO3HOCTH a’pallvd, KOTopas
MOJET CIIOCOOCTBOBaTh (MIBTPALUU TalblXx BoJ. DakTop (QMIBTpalMM TajbIX BOJA uepes
Mep3iyto oy orMedeH 1 H.A.Mocuenko (1984).

JlnHaMHKa 3amacoB BJarn M Je@UIUT BJIAKHOCTH. [luHamuKa 3amacoB Biaru
paccMOTpeHa HaMU B pa3Hble IO METEOPOJIOTUYECKUM YCIOBUSIM roabl (puc.5). W B cpeanmii,
Y BO BJIQXKHBIN T'OJIbI 3aI1aChl BJIaTM B METPOBOM CJI0€ B OCHOBHOM He mnpebimatoT III1B kak B
JIEPHOBOM, Tak U B JIEPHOBO-IJIEEBATOM MOYBAaX, YTO OOBACHSAETCS BBICOKUM KOX(PIUIUEHTOM
GuIbTpaluy JaHHBIX MOYB. OJHAKO OTMETUM, YTO B OJJMHAKOBBIE MO 00ECIEYEHHOCTH OCAJKOB
(B cymme 3a Maii-ceHTS0pb) BEreTalMOHHbBIE MEPUOJbl JAMHAMUKA BJIAXKHOCTH HCCIIETYyEMbIX
IIOYB CYILECTBEHHO Pa3IM4aeTCs B 3aBUCHUMOCTH OT PaclpeiesieHUus] 0CaJKOB KaKJOro MecsLa.
OKcTpeMalbHblE 3HAUE€HUsI 3aIlacoB BJIArd 3a TO/bl UCCIEI0BAaHUI HE3HAYUTENIBHO MPEBBIIIAIOT
IpaHUIIBI ONTUMAIBHOM BiaroodecnedeHHocTH (puc. 6). M Tonbko BO BTOpOil MOJOBHHE JeTa
3amachl BJIard CHIDKAIOTCS K TpaHMIE BIAXHOCTU 3aBsiaHusd.  Jlepuuur BIaXHOCTH B
OTJeNbHBbIE  JIeKaJbl JOCTUTaeT BbICOKMX 3HadeHud (tabn. 28). Hepocrtarounas
BJIAroo0ECleYeHHOCTh OTMEYaeTcs U B JICPHOBO-TJIEEBAThIX IOYBAaX, HECMOTPS Ha
MOJNHUTHIBAHUE KOPHEOOUTAEMOT'O CJIOSI OT TPYHTOBBIX BOJI.



JeduuuT BIa’KHOCTH B ICPHOBON U ICPHOBO-TJIeeBATON MOYBAX

3a BereTannonublii mepuoa 1971-1975 rr., m*/ra

Taonuma 28

Jedunut BlaxHOCTH

FOL[LI CpeZ[HI/Ie 3HA4YCHUA MaxkcumanbHble 3HaueHUS
HaboIeHnH Cnou cM Crion cm
030 | 050 | 0-100 | 0-30 0-50 0-100
JlepHOBBIE 1TOUBbI
1971 2712 | 513 [ 975 360 570 1210
1972 naedunmt He HabIrONANICS 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
HCpHOBO-FHeeBaTLIe IIOYBBI
1971 49 107 180 170 480 710
1972 HE HaOJI. 15 He HaOL. 190 320 340
1973 HE Ha0I. HE HaOJIL. 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 paccmMaTpuBaroTCs OTAEIBHO BIaXKHBIN EPUOJ Mal-UI0Jb - B YUCIUTENE, U
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PexuMm BIaXHOCTH HCCIENYyEMBIX MOYB Ha KaXKIblii MOMEHT BPEMEHHU OINPEAEIseTCS
KOMILJIEKCOM METEOpPOJIOTHYECKUX, JIMTOJIOr0-reoMOp(hoIornyeckux ycioBuil M CBONCTBaMHU
noyB. Takum 0Opa3oM, BOTHBIN PEXHUM AEPHOBO-TIIEEBATHIX U B OCOOCHHOCTH JICPHOBBIX TTOYB
B HE3aTaIUIMBAEMOH B I10JIOBOJbE NOWME B 3HAYUTEIBHOM Mepe 3aBHCUT OT IOTOJHBIX YCIOBUM
OTJIEIbHBIX MECALIEB BEreTalMOHHOro mnepuona. CorjaacHO IPOBENEHHBIM HCCIEJOBaHUIM
BJIaro00eCreuyeHHOCTh 1T0YB BBICOKOM MOMMBI B €CTECTBEHHOM COCTOSIHUM HEIOCTaTOYHA Kak
JUISL COXPAHEHUsI UX DKOJIOTHYECKOT0 COCTOSHUSA, TaK U JUIsl IIOJIyUYEHUS TUIAHUPYEMBIX YpOXKaeB
CEJIbCKOXO035HCTBEHHBIX KYJIbTYP.

BoaHblil pe:KMM I0YB BBICOKOH INOHMBI B yCJA0BUAX opouieHus. [Ipu opomenun
IOJIMBHAsE HOPMa ONpPEAEISIeTCs U3 XapaKTepUCTUKU BOAHO-(PU3MUYECKUX cBOMCTB mous - 0,3
[IIB. Ha ocHOBaHUM ompeAeieHHUs TIyOMHBI MPOHUKHOBEHHsS KOPHEBOW CHCTEMBI Oblia
MPUHATAa MOIIHOCTH opomaeMoro ciios 0-50 cMm u Hopma opomieHust - 500 kyOuueckux M /ra.
OpHako, y4YHTBHIBas HaJM4ME ME3OMOHIDKEHHH B pelbede OpoIIaeMoro y4acTka, KyJaa MOTYT
CTEKaTbCsi OPOCUTENbHBbIE BOJbI, a TaKXe YBJIAKHEHUE BEPXHEro I0JIyMETPOBOIO CJOsS
JIEPHOBBIX II0YB  BCJIEJICTBUE KANWULIPHOTO MOJANUTBHIBAHMS OT BJArv, HaxoJslIEics B
IOJBEIIEHHOM COCTOSIHUM Ha CTBIKE CJIOEB PAa3HOTO I'PaHYJIOMETPHUUYECKOro COCTaBa, O 4YeM
BBIIIIE YITIOMHUHAJIOCHh, HOpMa opomieHus Obuta onpeneneHa B 300 kyOudeckux M /ra. 3aMeTum,
4TO MOCIEAYIOIINE MCCIEeI0OBaHNs MOKa3ajlu MPaBWIBHOCTh BbIOOpa MOJMBHOW HOPMBI, 4YTO
OBLIIO MOATBEPKACHO JTUHAMUKON BOJHOIO peXUMa MOMMEHHBIX MOYB M BEIMYMHOHN ypOKaes.
[Ipu mnpoBeneHMH SKCHEPUMEHTa C OpPOIIEHUEM OINpPENeIUINCh OCOOEHHOCTH JE€pPHOBO-
TJIeEBAThIX IOYB: pacyeT BOJHOrO OanaHca MO3BOJMII OICHUTh ydacTHe TPYHTOBBIX BOJ B
BOJI000ECIIEUEHHOCTH pacTeHUi, aocTturaromniee B oraenbHble nepuoasl 10-40% ot oOuiero
pacxoza Biard Ha ucnapenue. OTcrofa cieayeT,uTo B oAbl BHICOKOM 00€CIeUeHHOCTH OCa/IKOB
MOJIMBHAs HOpMa Ha JICPHOBO-TJIEEBAThIX IOYBAaX HE JOJKHA mpeBbimath 150-200 M>/ra, 41O
B IIPOEKTE HE OBLIO YYTEHO.

Haznauenue opomieHHs NPOBOAWIOCH JBYMsI METOJAMHU: IO BIAKHOCTH II0YB U
meromuke CeBHUUTuMa [Llunpuc, 1973], KOoTOpbie MOKa3ald HE3HAYUTEIBHOE PACXOKICHUE
(2,6 aHs), momyckaeMoe MpHU YKOMIUIEKTOBaHUM TpadukoB ruapomonyis. Pacmpenenenue
NOJIMBOB TMpuBeAeHo B Tabmune 29. IIpoBeneHHble MONMBBI 00ECIIEUUBAIOT YBEIMUEHUE
BJIAr03anacoB B BEpXHEM 50-CaHTUMETPOBOM CJIO€ AECPHOBO-TJIEEBATBHIX II0YB BBILIE JIMHHUU
[1I1B, a B mae-uroHe 3amackl Biaru qocturiu 3nauenuii [1B (puc. 7).

Taonuma 29
PacnopeneneHue moJIMBoOB 32 BereTalliOHHbIE EPHO/IBI
Mecs
Iopxka3zarenu Ton Kynstypa Vi Vi VI X Bceero
1973 20 2 97 97
062(‘;;;;5:,‘*%"“’ 1974 13 97 34 2
1975 73 53 62 34
1973 Kamycra 1 1 2 1 5
1974 Kamycra 1 7
Yucno nonuBos 1973 | MHor.TpaBs - - 2 3
1974 | MHuor.TpaBsl - 3 1 1 5
1975 | Muor.TpaBsl - 2 1 1 4

B  nepHOBRIX mTOYBaX Jaxke B YCIOBHMSAX OpPOLIEHUS IOBEPXHOCTHBIM  CIIOH
XapaKTepU3yeTCcsl KOHTPACTHBIM BOAHBIM pexxuMoM. OTcrofa cleayer, YTO HEPAaBHOMEPHOCTH
YBIQKHEHUS ¥ JeDUIMT BIard B T1I0YBAX COXPAHIETCS M B YCIOBUAX OPOIICHHS.
CrnenoBaTenbHO, YACTOTA MOJUBOB ISl MHojjep:kanus BiaaxxkHoctu He Huke 0,7 [IIIB gomxHa
ObITh yBenmueHa. OuepemHoir cpok monuBa mo Meroauke CeBHUUI'uM  nHasnawaercs u3
MOJOKEHUS, YTO BCE BBIMABIIME OCAAKU MCIIOJB3YIOTCA MPOAYKTUBHO Ha CyMMapHOE
ucrapenue. OIHAKO MPH BBINAJEHUH OCAIKOB CBEPX KalWIIIPHOTO HACBHIIIEHHS JAEPHOBOM
MOYBBl Ha4yMHAETCS (QPOHTAIbHAS MUTPALUsS TPABUTAIMOHHOW BIard B TPYHTOBBIE BOJIBL



Omnpenenutb B JaHHOM CiIy4a€ OYEpeIHOM CpOK TMOJuMBa JUisi MOYB C  XOpolen

BOJIOIIPOHHIIAEMOCTBI0 MOXKHO TOJIBKO OypeHHEeM sl ONpeleNieHHsl BIAKHOCTH IIOYB IIOCTE
KaX/IbIX aTMOC(EPHBIX OCAIKOB.
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3acmy)krBaeT BHUMaHUST M TOT (akT, UYTO XOJ CPEIHECYTOYHOTO CYMMAapHOIO
BOJIONOTPEOSICHUs, HANpUMep, TaKoW BIAroMOOMBOI KyJIbTYpOill, KaKk KamycTa, CHH)KAeTCs
TOJILKO Ha TIEPUOJI BETreTaTHBHOW (a3bl 3aBUBKM KodaHa (puc. 8). Bce ocranbHble TEepHOIBI
BEreTallluyd BOJONOTpeOsieHne XapaKTepU3yeTcs BBICOKUMHU 3HAYCHUSIMHU, U JJIs IOJIy4eHUs
IUIAHUPYEMBIX ~ ypokaeB  TpeOyeTcs  JIOMOJHUTENBbHOE YBIAKHEHHE TMouyB.  VIMeHHO
HEJOCTAaTOYHOW  TOYBEHHOM YBIAQXKHEHHOCTBHIO OOBSACHSAIOTCS HEBBICOKHME YpOXKaW J1aHHOM
KyJIbTYpHl B ombITax (Tabum. 30) mpu obmeit apdexTuBHOCTH Opornenus (B 1973 r. ypoxaii nmpu
nonmBe Oonemie B 2,2-2,5 pasa). [lmanupyembie ypo’kal MHOTOJICTHHX TpaB HE ObLIN
MOJIYYCHBI X Ha OPOIAEMbIX JIEPHOBO-TJICEBATHIX MOYBAxX (0OIIHiA ypoxkaii, Tab. 31).
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(29 3. codun Popmupola]| Sceusxc xoua-| Popuauposo -
poccodnl — NUB POIRM-| HO ~ POPMUPO-| HUE KOHOHO —
Qopmuposa- |Ku - 3a8usxo| BOHUE KOYOHT | MEXHUYECKOR
HUE pOoIBMKU | KouaHa cnesocms

Poser po3bumus
—_— — X R ] —0—0—0— 2

Puc. 9 Xod cpedHecymouno2O CymmOpHOZO
sodonompebneHun  KOnyCcms!
1= dannsre 974 rodo
2- Gonnsie 1973 rodo

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

Bce BeImenpuBeieHHBIC Pe3yJbTAThl JIO CHX MO PacCMaTPUBAINCH C TPAJAUIIMOHHBIX B
MEIMOPATUBHOM TPOCKTUPOBAHUU TO3HIINNA 0OECTIEYEHHOCTH BJIATOM CEIhCKOXO03iCTBEHHBIX
KyJIbTyp. PaccMOTpUM HX ¢ 3KOJOTHYSCKUX TO3HWIMA. AHAIHM3 IOJYYCHHBIX PE3yJIbTaTOB
MO3BOJIIET CAENaTh BBIBOA O TOM, YTO B OPOIIAEMBIX JEPHOBBIX MOYBAX 3a T'0JIbI HAOIIOICHUN
otmedaercst ctok 0,7 mm/ra B utonie, asrycte 1973 r. u 0,35 mm/ra B WioHe, HUIOJIe, CEHTIOpe
1974 1. C DKOIOTUYECKUX TMO3UIUN OpOIICHHEe HE JJOKHO BBI3BIBATH CTOK.  Buammo,
AKCIUTYaTaIlMOHHBIN PEKUM OPOIIEHHUS IOJDKCH YCTAHABJIMBATHCS HE 10 PACYETHOMY METOAY, a
HEMOCPEJICTBEHHO TI0 M3MEPSEMON C MOMOINBIO JAaTYMKOB KaK JIO TMOJWBA, TAK U B MOMEHT
MOJIMBA BJIQXXHOCTH MOYB. B pe3ynbTrare rcue3HEeT HeOOXOAMMOCTh BBISICHATH, YTO BBITOJHEE:
IPOMYCTUTH 1-2 MONMBA WM PACCYUTATh OPOCUTENBHYIO cucTeMy Ha 75, 95% obecrneyeHHOCTH
ocankoB. IloctaBneHHnas mpoOnemMa JAEMOHCTPHPYET, YTO TIPHHATBIE B COBPEMEHHOM



MPOCKTUPOBAHUHU TEOPETUUYECKUE METOJbI pacueTa pekruMa OpPOIICHHS JaJIEKO HE ONTHUMAaJIbHbI
JUISL TOWMEHHBIX MOYB: MPU JOMOJHUTEIFHOM YBIQ)KHEHUHU, BBI3BIBAIOUIEM CTOK, IPOUCXOIUT
BBIHOC HE TOJILKO BOJAHOPACTBOPHMBIX COCAMHEHHM, HO U WIUCTOW (pakmuu. Takum oOpazom,
TOJIbKO HaMEYalollMiics B TOYBaX BBICOKOW IMONMBI IMOA3OJUCTHIA 30HANBHBIA MpOIECC B
YCIIOBHUSIX OpPOILICHUSI MOKET YCWIMTBCS W Pa3pylIUTh CIOXKHUBIIEECS B JIAHHBIX IOYBAX
OHMOJIOTHYECKOE paBHOBECHE. DTOMY CHOCOOCTBYET M JUIMTEIbHOE HE3aTOIJICHHE MOWMBI
MaBOJIOYHBIMU BOJAMU BCJIEACTBUE U3MEHEHUS THAPOJIIOTMUYECKOTO PEXUMA PEKU O] BIUSHUEM
aHTpoONoreHHoro Bo3aeicTBUsA. O00011as N3I0KEHHBIE BbIIIE JaHHBIE, OTMETUM, YTO OLIEHKA
BJIaroo0ECIIEYEHHOCTH MOYB [0 THIPOMETEOPOJOTMYECKUM IIapaMeTpaM, KOTopasi B OCIEAHEE
BpeMsl HAaXOAUT Bce OoJblliee MPAKTUUYECKOE MPUMEHEHHE, HE MOXeET ObITh KOppeKTHOU. [lpu
Ha3HAYCHUM pPEXUMa OpOIICHUS CIIEAyeT HWCXOAUTh M3 aHalM3a BOJHOIO pEXUMa I0YB,
CYMMHUPYIOIIETO MOKa3aTelld METE0’JIEMEHTOB U CBOMCTBa MOYBOTPYHTOB. [lomuepkHem, dTo
MOYBHI TONM XapaKTePU3YIOTCS CBOeOOpa3ueM BOJHO-(PU3NYECKUX CBOWCTB,  BBI3BAaHHBIM
YCIOBUSIMU TMOYBOOOpa3oBaHusa. Kpome Toro, mnpu Ha3HAYeHHHM CIOc00a MEIHOPaTUBHOTO
BO3/ICICTBUS HEOOXOMMO MCXOJIUTh M3 IPUOPUTETA IUIOAOPOIMS MOYB KaK HEBOCIOIHHUMOIO
pecypca uocdepsl.

[IpencraBnsioT MHTEpEC MOAXOIBI K BBIOOPY PEKUMa OpOIICHUS B JAPYIHX CTpaHax.
Tak, M.Reddy u W.Clyma (1983) npemioxunu Mojenb sl ONPENCICHUS ONTUMAaIbHBIX
[IapaMeTPOB OPOCUTENIbHBIX CUCTEM, CYTh KOTOPOM 3aKJIIOYaeTCsl B BBISBICHUMHM MAaKCHUMaJIbHBIX
npuObLIel MPU MUHUMYME 3aTpaT (B COBETCKOW NUTepaType JaHHBIA METOJ HM3BECTEH MOJ
TEPMUHOM "PKOHOMHYECKHUH ymiep6"). Pacuersl, mpoBeneHHbIE JAHHBIM METO/IOM, IIOKa3bIBAOT,
4YTO HauOOJBIIUN ypo)kail MOJKeH OBITh MOJY4eH MpH HOpMe moimBa 25 mm (puc. 9), HO
KOJIMYECTBO MOJIMBOB jgocturaer 19. Cambimu Oonbmumu Oynyt u 3atparel (puc. 9a). B
pe3ynbTaTe Hambosee BBIMOJHOM OKa3bIBa€TCS HOpMa MojuBa 51 MM: YHCTBIA BO3BpaT IpU
JaHHOM Bapuante coctaBui 12832 § mpu HOopme nonumsa 25 MM - 10000 $. CrenoBarenbHo,
pazHuia coctabisieT npubmm3uteapbHo 2000 $. BeposTHO, maHHBIE 3aTpaThl MOXXHO OBUIO OBI
OTHECTHU 3@ CUET 3KOJOTMYECKUX, KOTOPbIE OKYNUIHUCH Obl Yepe3 JECATHIETUS COXPAHEHUEM
MOYB Kak Ouopecypca IIaHeThl.

Tabauma 30
Ypoxkaii KamycThl HA IePHOBBIX MOYBAX C OPOIIEHUEM H (€3 OPOIIeHHs
ITpubaska
Tox Yucio Opochems,Haﬂ HOpMa, | Ypowxait, | YPOXKad Tpuneuanse
[IOJIMBOB Mm°/ra wra i %
1971 - Konrposb 322,9 - 100 P=4,5%
1 300 383,9 61,0 118,9
1972 - KonTpons 150,5 - - P=97%
253,7
1973 - KonTpons 560,7 - 100 | PHCP = 137wra
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 = 71wra
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 monuea) | 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-r0 -"-) 253,7 -44.3 -5,6




IIpoaAyKTHBHOCTh MHOTOJIETHHX TPAB M0 YKOCAM Ha /IGPHOBO-TJIeeBAThIX MOYBAX

Tabonuima3l

Pacnpenenenue ypoxasi BO3LYIIHO-CYXOH MAacchl 10 yKocaM
. | I I v \Y VI
OO0mmit
BapuanTtsl TI'on | ypowxaii, oT or or ot ot ot
% wra o01ero wra obuero wra o01ero wra o01ero wra o01ero wra o01ero
ypoKas, ypoxas, yposxas, yposKas, yposKas, ypoxas,
% % % % % %
1973 TpaBbI BTOPOTO TOAA TIOJIE30BaHUS
KoHTpOoss 90,4 40,1 44,3 12,7 14,0 15,5 11,6 12,9 12,0 13,3 40,1 - -
[omu = 30 MM 112,7 44,1 39,1 11,9 10,5 11,1 9,8 19,4 17,3 26,3 23,3 - -
HCP45=62,5 1/ra P=10%
1974 TpaBsl TpeTsero roJia MOJH30BAHUS
KonTpouss (Ned5) 52,7 16,0 30,4 9,3 17,6 8,6 12,5 55 10,4 11,2 213 | 41 7,8
[omus = 30 MM (Ne45) 63,9 18,1 28,3 11,2 17,5 15,0 23,4 7,3 11,4 6,7 105 | 56 8,9
[omus = 40 MM (Ne45) 73,3 16,1 22,0 12,1 16,5 15,7 21,4 14,5 19,7 9,7 13,2 52 7,2
KonTpouss (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
[omus = 30 MM (Ne60) 69,9 13,7 19,6 14,7 21,0 18,8 26,8 12,6 18,0 59 8,5 4,2 6,1
[omus = 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 i/ra P=3,7%
1975 TpaBel 4eTBEpTOTO roJia MOJH30BAHUS
KonTpoib (Ne45) 38,5 13,3 345 131 34,0 35 91 6,3 16,4 2,3 6,0 - -
[omue = 30 mm (Ne45) 45,6 13,6 29,8 11,0 24,1 6,1 134 8,9 19,5 6,0 13,2 - -
[omus = 40 mm (Ne45) 56,8 12,8 22,5 9,4 16,5 12,2 21,5 15,8 27,8 6,6 11,6 - -
KonTpos (Ne60) 37,6 154 41,0 112 29,8 30 8,0 54 14,4 2,6 6,9 - -
[osmue = 30 mm (Ne60) 55,3 139 25,1 16,9 30,6 6,2 112 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 27,4 74 12,9 - -
HCPovgszll,s H/Fa
1976 TpaBbl nATOrO ro/ia NOJIH30BAHUS
Kontpoub (Ned5) 16,1 19,0 55,9 3,6 22,1 35 22,0 - - - - - -
[Tomus = 30 mm (Ned5) 31,7 15,3 48,2 5,6 17,6 10,8 34,2 - - - - - -
[Tormus = 40 mm (Ned5) 32,2 134 41,6 79 24,5 10,9 33,9 - - - - - -
KonTtpous (Ne60) 11,7 4,9 41,9 4,0 34,1 2,8 24,0 - - - - - -
[osue = 30 mm (Ne60) 32,5 16,8 51,6 8,3 25,5 74 22,9 - - - - - -
[Tomms = 40 mm (Ne60) 38,8 16,2 41,7 73 18,8 15,3 39,5 - - - - - -

[pumeuanue. [Ipouepk (-) — YKOCOB HE MPOM3BOIUIOCH
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Uucao NONMBOE B Ce30H Kak (yHKIMA IelicTBuA
INOIBMRHOCTY BOIH B 30HE KOpPHEBOH CHCTEMH
Puc. 9. Tloka3arenu S(I)(I)CKTI/IBHOCTI/I OpOIICHHA: 4 — OTHOLICHUA MEKAY CTCIICHBIO
I/ICCYIH@HI/I?I nu B03BpaTOM HpO}IyKHI/II/I, YUCTBIM B03BpaTOM U CTOUMOCTBIO HpOJIYKHI/II/I nu
OpOCHTCHBHOﬁ CHUCTCMBI, 6 — YHUCJIO ITOJINBOB B CC30H KaK (I)yHKI_II/I}I l[eﬁCTBHH IIOABUXHOCTHU
BOJIbBI B 30HEC KOpHeBOf/'I CUCTCMBI.

Boaubiii peskxuM mo4B HM3KOM moMbl. B mputeppacke, Kak mpaBWio, MPEBATUPYET
TopoobOpazoBanue. TopdsiHple TOUBBEI MOXKHO HCIOJB30BaTh TOJ[ CEIBCKOXO35HCTBEHHBIC
YroJlbsl TOJIBKO TIOCJIE OCYIICHUs. PaccMOTpHUM MX BOJTHBIN PEXUM HA PUMEPE €CTECTBEHHOTO



npeHupoBaHHoro ©Oomnora "Kapakons'", Haxonsmerocs B noiime p.UysibiMa M SIBISIOIIETOCS
aHAJIOTOM PACIHOJIOKEHHBIX TaM € OOBEKTOB OCyIIeHUs. BoaHbI pexuM TOPQSHBIX IOYB
€CTECTBEHHO JPEHUPYEeMOro 0oioTa HeONarompuaTeH Ui BO3JENBIBAHUSA  KYJIBTYPHBIX
pacrenuit (puc. 10). [l HeocyleHHBIX TOP(QSAHBIX MOYB XapaKTEPHO HE3HAYUTENbHOE , IO
CPAaBHEHMIO C OCYILIAEMBIMH, BJIArOHAKOIUIEHUE B 3UMHUI MIEPUOJ, UYTO OIPEAEISAETCS MEHbIIEH
CTENEHbI0 UX Ipomep3aHus. HuwkHsAs uyacTh nmpouiist Bcerja NepeyBlaXHEHAa M CIIY)KUT
pe3epBOM ISl 3UMHETO mepepacnpesiesieHust Biardn. B (opMupoBaHHHM BOJHOTO peXUMa
HEOCYLIEHHOTo 00J10Ta OIpelesdomas pojb MPUHAUICKUT TPYHTOBBIM BojaM. B Hauane
BEreTAllMOHHOTO MEepHOoJa OHH CTOST Yy TOBEPXHOCTH IIOYBBI, ¥ TIOYBEHHBIA MNPOPHIH
IIPAKTUYECKHU 10 HIOJISI HAXOAUTCA B IEPEYBIAXHEHHOM COCTOSHUU. OnTHMallbHas BJIaXKHOCTh
B HeocymeHHON TopdsHor mouse (0,7 IIIIB) ormeuaercss numb B aBrycre. B ycioBusx
3aCylUIMBOrO BereTalMoOHHOro mnepuojna 1982 r. Ha HeOCyIIEHHOM O00J0T€ MPOMCXOIUT
3HAQUMTENIbHOE CHUKeHUue YI'B yxe B HIOHe-HIONe, 4YTO IPUBOAUT K YMEHBUICHUIO
Biaro3amacoB B cioe 0-60 cm ot I1B mo 0,85 IIB. B nanbueiimem B TeucHue 38 aueit (24%
nepuoja BereTallMM) BJIAXKHOCTb IMOYBBI mojaepxkuBaercs B mpenenax 0,7-0,85% IIB. B
OCTaJIbHbIE HCCIEIyeMble I0Jlbl B HEOCYLICHHBIX TOP(SHBIX IMOYBaxX MpeolsajaeT 3acTOHHBIN
TUI BOAHOIO pexuma. JlIMTenbHOE BECEHHEE MEepeyBIAKHEHUE II0YB ornpezaenser
HE00XO0IMMOCTh MX OCYIIEHHs Ui cOpoca N30bITOYHON BJIark BECHOM M MOJATOTOBKU MOYBBI K
CPOKaM BECEHHETO CeBa.
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[IOYBBLI OBLIA

9TO oOKa3aio OIMpeCaACIICHHOC

BJaro3anacel B HUX B 1979 r. Opun HanOGobImuMH (puc.

B OJMHAKOBBIX THAPOIOTHYECKUX
TopQsIHBIE

KaHaJlaMH1

OTKPBITBIMU

(v

BJIMAHUC Ha BOAHBLIKM PCKUM IIOYB -

11).

BoaHblii pexum TOphAHBIX MOYB MOKMMbI p.UynabiMa, ocylIaeMbIX OTKPBITBIMU

KaHAJIaMH U 3aKPBITHIM JipeHakeM. PaccMoTpuM BOAHBIN peKUM JTaHHBIX 1MOYB 3a 1977-1979
IT., XapaKTepU3yIOLIHecs 00eCIIeYeHHOCTRIO0 0CaIKOB COOTBETCTBEHHO 92, 26 u 50% (Tabim. 32).

OOBekThl ocymieHus Haxomuwiuch B 1977 m 1978 rr.

ycioBusX, HO B 1979 r. ocymiaemele
3aTOIIEHBl B TpoaobkeHuu 9-19 ameit (16 mas - 4 wuroHs).
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AHanmu3 BOAHOTO  PEXKMMa OCYIIAEMBIX 3aKPBITHIM JPEHAXKEM M OTKPBITHIMU KaHaJIaMH
TOp(SIHBIX MMOYB TO3BOJSET BBIICIUTH CIEAYIOIKME OOLIMe MpPU3HAKH, XapaKTepHbIe s
CIIOCOOOB OCYHIEHMS: HEPAaBHOMEPHOCTH (M Ja’K€ KOHTPACTHOCTbH) yBJIaXKHEHUS BepxHero 30-
CaHTHUMETPOBOT'O CJIOSl, CHIIKEHHE BIAXHOCTHU B CEPEAMHE BEreTAllMOHHOTO IEepHOoJa HUXKE
npezaena 0,6 TIB B To BpeMst Kak TeopeTUYECKH KanusuisipHas kaiima oT YI'B, Ha ocHoBaHuu
uccienoBannii H.A.Cokomnorckoii (1955), B.®.Ille6exko (1959), B.Il.KpaBuenko (1966),
K.ILJIlyanuna (1967), E.Il.Ilanosa u K.H.IlIumxkosa (1971), nomkHa HaXOAUTHCS B OTACIIbHbBIC
JIeKaJIbl B peJieiaXx KOPHEOOUTAeMOTO CJI0sl COTJIAaCHO MPUBEAEHHBIM JaHHBIM YI'B (Tabxa. 33).
OpnHako JAWMHAMUKA BIQKHOCTH TIOYB CBHJIETENBCTBYeT O aedummre Biard. M3iI0KeHHOE
MO3BOJISET CAeNaTh BBIBOJ O TOM, 4TO YI'B MoxkeT ObITh MoKazareneM paboThl OCYHINTENbHOMI
CHUCTEMBbI, HO HE COCTOSIHUS YBJIaKHEHHs MouB. He kacasch fgajee 1aHHOTO BOMpOCa, MPUBEIEM
onpenenenue b.C.Macnosa u .B.Munaesa (1985:31), Ha Ham B3rJ151/1, HanboJjiee aIeKBaTHO OT-
paxarouiee CyTh OCYHUIUTENbHON Menropanuu: "Hopma ocyiieHus - KoJIM4ecTBO BOAbI, KOTOPOE
HEOOXOUMO YHaIUTh C OCYIIaeMbIX  3€Mellb, YTOOBl CO3JaThb ONTUMAIbHBIN A7
BO3JICTIBIBAEMBIX KYJIBTYP BOJHBIM PEXKHUM TMOUYBHI". YUUTHIBAs CKAa3aHHOE BBINIE, MOXKHO JaTh
CIIeIyIOIIee ONpeAeTICHUE JKOJIOTUYECKON HOPMBI OCYIICHHSI - 3TO KOJUYECTBO BOJbI, KOTOPOE
MOXHO YJQJIUTh C OCYIIA€MBbIX 3€MEJIb, COXPaHss SKOJOTUYECKOE paBHOBECHE B MOYBAX U
oOecrieunBasi BJIAronoTpebICHUE CEIbCKOXO3SHCTBEHHBIX KYIbTYp,  MPUCIOCOOJICHHBIX K
JIAHHBIM TIOYBEHHBIM YCIIOBHSIM.

Bmecre ¢ Tem, BOAHBIN pexuM TOPQSHBIX MOYB, OCYIIAEMBIX Pa3HBIMH ClOco0amu,
UMEET U CBOU 0COOeHHOCTH. [Ipu OCyIIeHNN OTKPHITHIMUA KaHaJdaMH CO3HaroTcs Ooubinue (1o
CPaBHEHMIO C 3aKPBITHIM JAPEHUPOBAHKMEM) BIIaro3anachl Kak B KOpHEOOUTAaEMOM, TaK U BO BCEM
MeTpoBOoM closix. Tak, B cepeauHe ocymuTenbHOM KapThl (BapuanT 200 M OT KaHaia)
BIIaXHOCTh cios 0-50 cm Haxomutcs B mnpexaenax 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 BereTauuu BJIAXHOCTh IMOYB HMMeeT 3HaueHwe Hike 0,6 IIB.
[ToBepXxHOCTHOE TIEPEYBIAKHEHUE OOBSCHAETCS TUAPOJOTUUYECKUMHU YCIOBHSIMHU OOBEKTa. 3a
NEepPHOJI UCCIEAOBAHUM OCYIIAEMBbIM yUaCTOK TPHK/IbI 3aTAIJIMBAJICS [MaBOJOYHBIMUA BojgamMu 15-
NpoLEeHTHOH obecriedeHHOCTH. [loj00Has 3aKOHOMEpPHOCTh B JIMHAMHUKE BOJHOTO pEXHMa IO
IyOMHE TMOYBEHHOTO Mpoduuiis XapakTepHa U sl TopdsHBIX MouB B BapuanTe 100 m ot
ka"asia. OJHOKO B TMOCJIEIHEM Cydae B IOYBax MpeolsagaeT BIaxXHOCTh B npenenax 0,6-0,7 u
0,70-0,85 TIB.

Takum o0Opa3oM,  eciaM TMOAXOAUTh K OIIEHKE BJIAKHOCTU TOYB € TIO3ULUHU
BJIAr0O00ECIIEUeHHOCTH MPOU3PACTAIONINX Ha OOBEKTE OCYIICHHWS MHOTOJIETHUX TpaB, TO
COTJIAaCHO HCCIIe/IOBaHUsIM MHOTHUX aBTOpoB [Hectepenko, CumoHOB, 1969; 3akpikeBCKHiA,
1977 u np.] ontumanshas Biaxuocts 0,70-0,85 TIB B Teuenne 40% BereTallMOHHOTO MEpUOIa
otmeuaercss B 100 m ot ocymureneir, B 200 M MOuYBBI MEPEYBIAXKHEHBI JaXKe IS JTAHHBIX
KyJIbTyp. 32 9 JeT sKCIulyaTaluu oObeKTa ypoXau MHOTOJETHHX TpaB cocTaBisiu 10-20 1y/ra
ceHa (ToceB MPOU3BOACTBEHHBbIN), B 1977 r. OblT mosiyueH ypokaih o3umoil pxu 60 1/ra
3eneHoil macchbl, B 1978-1979 rr. - ropoxoBo-oBcsiHOIM cMecH - 10 150 1/ra 3eneHoi Maccel. B
o0IIeM Ha OCyIIaeMbIX OTKPBITHIMH KaHaJlaMU TOPQSHBIX MOYBaxX ypoxau ObUIM HEOOIbIINMHU.
3acnykMBaeT BHUMaHUs U COCTOSIHHE TMOYBEHHOTO TMOKPOBa JaHHOTO o0bekTa. IlocTossHHOE
MepeyBIAKHEHNE, TUIOXOW YXOJl 3a COCTOSIHUEM KaHAJIOB M HECBOEBPEMEHHBIE YKOCHI TpaB
CrocoOCTBOBAIM BOSHUKHOBEHHIO MPOIEcca BTOPUYHOTO 3200 1a4MBaHUSI.

C DKOJOTHYECKUX TO3UIMN JaHHOE SIBJICHHE MOXHO OIICHHUTh KaK BO3BpaIlleHUE
CHUCTeMBl arpoOHMOIIeHO3a B TMEPBOHAYAIBHOE COCTOSHHE - OOJOTHYIO OSKOCUCTEMY.
MenuopaTiBHOE BO3JCUCTBHE OKAa3aJlOCh HEAOCTATOYHBIM JUISl Pa3pyIICHUs CIIOKHUBIIEHCS
MOJ1 BIIUSIHAEM BHEUTHUX (PAaKTOPOB MPHUPOAHOM dKOcUCTeMbl. OHAKO HAIO MoJiarath (U aajee
MBI TIOCTapaeMcs 3T0 000CHOBATh), YTO HANpaBJICHHE PAa3BUTHS HOBOM 3KOCHCTEMBI BCE K€
OyZner ocoOBIM, TaK KaK OCYIICHHWE BHECIO OTpEICIEHHbIE WU3MEHEHHUS B XOJ MPUPOHBIX
MIPOLIECCOB.



Tadonumga 32

MeTteopoJsiorudyeckue ycaoBus B rojasl uccienosanmnii, 'MC 3bipsinckoe

Mereopoiioruyeckue Tl'ogst Mecsn
XapaKTePUCTUKH X-1V V Vi VIl VIl IX V-1X
AT™MochepHbIe ocaaku, MM/ 1973 181,0 64,3 1173 50,7 9,8 19,0 2611
% obecriedeHHOCTH 18,0 25,0 13,4 29,7 95,7 93,5 49,0
1974 159 612 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 2035

55,2 4,5 86,5 72,0 77,0 82,8 85,0
1976 1479 19,2 1125 38,7 57,6 27.8 255,8
69,9 9 17,8 51,0 66,4 58,0 51,4

1,0
1977 1535 155 16,6 91 1136 394 1942
60,6 94,0 94,8 93,0 11,0 33,8 92,8

1978 136,8 74,5 54,7 39,1 97,0 474 312,7
82,0 11,0 42,0 51,0 22,0 20,2 26,2

1979 185,3 53,8 57,5 244 100,5 232 259.4
12,8 46,0 40,4 75,5 20,0 75,4 50,2

1980 1519 26,8 26,9 100,6 119 144 180,6
53,8 82,8 80,0 6,5 94,8 97,4 99,0

1981 116,2 389 17,1 184.4 379 14,2 292,2
94,6 67,8 94,5 4,0 83,1 99,1 35,0

1982 158.,6 48,6 124 67,6 437 224 194,7
50,0 53,0 96,3 23,8 79,9 84,0 92,3

Temmeparypa Bo3ayxa, 1973 -9,3 79 16,1 18,0 16,3 105 138
°C/% obecreuyeHHOCTH 77,0 64,0 42,8 62,8 9,0 6,5 19,8
1974 9.8 9.0 145 17,9 16,1 8.4 132

42,2 30,2 80,5 65,0 13,1 58,7 47,2

1975 -10.1 71 14,6 194 14,6 9.6 131

51,6 80,1 77,8 22,8 46,8 28,6 53,5

1976 -104 8.9 179 18,1 142 9.3 137
58,8 35,0 11,0 60,9 62,0 38,0 23,6

1977 -12.8 8.9 181 12,9 8.8 6.1 11,0
85,6 35,0 6,8 95,3 95,5 86,5 94,8
1978 -84 6.9 16,7 20,0 12,7 9.3 131
7,2 83,5 30,8 21,0 87,0 38,0 53,5
1979 99 8.4 17,5 20,1 145 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 18,0 153 9.8 136
50,0 52,0 30,8 62,8 32,0 23,0 26,4

1981 7.2 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 -104 10,1 18.0 179 154 8.5 13.2
50,0 12,0 8,1 65,0 30,1 56,1 15,0
KoadduumeHT yBinaxHeHUsN 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 11 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 -

IMpumeuanue. [Ipouepk (-) — HET JAHHBIX.




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

Tabnuma 33

Cnoco6 BapuanTtel Main Hrosb Hronb | ABrycr CeHT0pB
OCYILICHUS Hexkana
o fm ] v T lm]l vl lm o] n]m ]
1977 rox
O1xpeITEie 100 m 35 36 36 35 45 | 57 61 70 83 n3 | 88 94 108 | 102 | 94
KaHaJIbI 200 m 61 55 51 49 59 62 72 81 106 | 116 | 104 | 94 100 | 75 63
Hpenax 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 | 89 93 87 95 100 | 100
KaHaJIbl 200 m 53 54 38 30 34 |45 52 61 74 |80 |84 |83 |87 |89 88
Hpenax 1,3x25m 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 oTMedanoch BbIIMIe, OOBEKT OCYIICHHs ApeHa)keM oOBajJoBaH JaMO0# W,
CJIeIOBATENbHO, HE MOABEPKEH 3aTOIJICHHUIO MMaBOAOYHBIMU BoJIaMU. TONBKO BECEHHUN MOAbEM
YI'B u TasiHHE CHETa BBI3BIBAIOT HACKHIIICHUE TOYBEHHOTO Mpod st Biaroi. beicTpoe CHIbKeHue
YI'B (cm. Ta6m.33) ompenenseT MOJHYK 3aBHCUMOCTh BIIAKHOCTH IOYB OT aTMOC(EpPHBIX
0CcagKkoB. BomHblli peXuM TOPPSHBIX  TMOYB  OOBEKTA OCYIICHUS IMOJIBICPHOTO THIIA
npuoOpeTaeT OCOOCHHOCTH, OTIMYAIOIIME €ro OT PeXHMa MOJOOHBIX TOYB, OCYLIAEMbBIX
apyrumu  criocobamu. [Ipexne Bcero 3To KOHTPACTHOCTh BOJHOTO PEXHMa B METPOBOM
nouBeHHOM Mpoduiie - ot [1B 10 BnaxkHoCcTH, OGMM3KOM K BIAXKHOCTH 3aBSAaHUSI PACTEHHUH, B
TOM YHCJI€ BO BJIAXKHBIE 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.




[lo cpaBHEHHMIO C €CTECTBEHHO JPEHHUPYEMBIM OOJOTOM B OCYIIa€MbIX IOYBaX
MIPOUCXOIUT CYIIECTBEHHOE CHHUXEHHe Biaro3amnacoB. Kpome cpeanux (3a 4 rojga) BeJUYUH
3amacoB Biard Ha (puc.13) naHel aOCONIOTHBIE 32 BCE TOAbl MECSYHBIE 3KCTPEMYMBI:
MaKCHUMYMbl U MHUHUMYMBbI. JIMHUSA CpeqHUX 3HAUYeHWU 3amacoB Biaru B cioe 0-60 cm mpu
BapuaHTE OCylIeHus JpeHaxkeMm 1,3 X 25 M B TeUeHHE TpEX MECSIEB XapaKTEePU3YeTCs
3HayeHusaMu B npenenax 0,6-0,7 IIB. bonbinime BeIWYMHBI BJIaro3anacoB OTMEYAIOTCS IpU
Bapuanre 0,8 x 25 m.

B nemom yMmeHbllieHHE BIaro3amnacoB B OCYIIAEMBIX TOP(SIHBIX MOYBAX MPOU3OILIO
npubausutenibHo  Ha 30% OT NEepBOHAYAIBHOIO COCTOSIHMSL IPUPOJHOM CHCTEMBI -
HeocymeHHoro 6osiota. Ha BapuanTte npenaxa 1,3 X 25 M cpeHue Biaaro3anachl, MUHYS TpeIei
ONTUMAJILHOW BJIAr000ECIIEYEHHOCTH, NEPEXOIAT 3a JIMHHUIO HEAOCTATOYHOW BIIAXKHOCTU (CM.
puc. 13). MoxHo, cienoBaTellbHO, YTBEPXKIaTh, YTO JAHHOE PE3KOE€ HN3MEHEHUE COCTOSHUS
HKOCHCTEMBI BBI30BET HapyIlIeHHE OMOIOTHYECKOTO PABHOBECHS B TOP(SIHBIX MOYBAX, U HPEXKIE
BCEro MPOU30HIET CMEHa aHa3POOHON MUKPOGIOPHI Ha a3pO0HYI0, YTO MPHUBEAET K YBEIMUCHUIO
AKTHBHOCTH IIpoliecca MUHEPAIU3aLUU.
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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.

3aciny)kMBaeT BHUMAaHHUS W OTMEYAIONIMICS (PAaKT CBS3M MEXAYy YPOBHEM ypoxKas W
BJIaroodecneueHHOCThI0 oYB. [Ipoananu3upyem 1o JIydeHHBIE ypOXKau MHOTOJIETHHX TpaB Ha
TOP(SHBIX MOYBAX, OCYIMIAEMbIX 3aKPBITHIM ApeHakeM (Ta0i.34). Haubompmme ypokan ObuIH



nonydeHsl B 1978, 1979 m 1982 rr., XapakTepu3ylOUIMXCs MO OOECIEYEeHHOCTH OCaIKOB
cootBeTcTBeHHO 26, 50 u 92% u I'TK coorBercTtBenno - 1,36, 1,26 u 0,96. Takum oOpazom,
BBICOKHE YpOKau ObUIN MOJIYYEeHBI M B CyXOU T'oJl ¢ HEOIAronpHusITHBIM BOJHBIM pexumoM (50 u
36% OT IIMTEIBLHOCTH BEr€TAallMOHHOIO0 TepuoAa COOTBETCTBEHHO BapuaHTaMm 1,3 x 25 m u 0,8
X 25 m BnaxuocTh Obuta Hike 0,6 [1B) u Bo BiaxkHbIil 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 CpeIHee 3HaueHHe 3arnacoB Biaru B cioe 0-60 cM B mouBax Ha BapHaHTE JpEHa)Ka
1,3 x 25 m B Hauazne aBrycra cHmwkaercs 3a npeaen 0.7 IIB (cm. puc. 13). CiemoBarenbHo,
HEJOCTAaTOYHOE YBIAKHEHHE TOP(QSHBIX MOYB JIOJDKHO OKA3bIBATh BIUSHUE HA YypoxKai 2-ro
ykoca. OpHako W3 4yeThIpex JieT Toabko B 1980 u 1982 rr. 2-0if ykoc ObLI COOTBETCTBEHHO HA
12 u 16% wmeHpumie mo cpaBHeHUIO C 1-bIM ykocoMm. Ilpu craructmueckoir oOpaboTke
pe3yNbTaTOB OBUTM PACCUMTAHBI MAapaMeTphbl BIUSHUSA Ha ypoKail BapHaHTOB IMOBTOPEHUH U
CIIy4alfHOCTeH, MOCIIEAHUN TOKa3aTellb XapaKTepU3yeTCsl BRICOKMMHU 3HaueHUsIMH (Tab. 35).

[IpoBeneHHBIH aHANU3 TO3BOJSET MPEANOJNIOKHUTb, YTO yBEIWYCHHE YypPOKaeB
IIPOUCXOJUT HE TOJBKO 3a CYET ONTHMHU3ALMU BOJHOTO PEKMMA, HO U BCIIEJACTBUE M3MEHEHUS
OPYTMX TOYBEHHBIX PEXHUMOB, BBICBOOOKIAIOUIMX  JIOTMIOJTHUTEIBHBIE PECYPCHI, B
HE3HAUYUTEIIbHOH Mepe 3aBUCHUMBIC OT BJIArOOOECIEYEHHOCTH TIOYB. IDTO MOXET OBbITh
CBSI3aHO, IIPEXKIE BCErO, C YBEIHMUEHUEM OHOJIOTHYECKONH MPOAYKTUBHOCTH TIOYB, BCJEICTBUE
CO3/aHUSI OKUCIIUTEIBHON CPEJbl U YCIOBHUM Pa3IoKEeHUsI OPraHUYECKOT 0 BEIIECTBA.

BoaHblii pexuM 3amJieHHbIX TOPQSAHBIX NOYB moMMbl Pp.0O0H, ocylmaeMbIX
OTKPBITHIMH KaHajaMu. [uaporeosorndeckue yciaoBHsl (€KEroJHOE U IPOAOKUTEIBHOE
3aTOIUIEHUE, BHICOKAsi CKOPOCTh MAaBOJOYHBIX BOJ) ONpeAensitoT ¢popMupoBaHue B moiime p.O0u
3aMJICHHBIX TOP(SIHBIX TIOYB, OTIWYAIOIIMXCS [0 CBOUM BOJHO-(DM3UYECKHM CBOWCTBAM OT
AQHAJIOTMYHBIX, HO HE 3aWJICHHBIX NOYB MoWMBI p.UyneiMa. B mpoekTe ocylieHHs pacueTHBIM
myreM OBUIO OTpEeNIeHO pacCTOsIHUE MeXy kaHamamu B 120 M. Ha ombITHOM ydacTke, Kak
YKa3bIBAIOCh BbIIIE (CM. Tabu.16), ObUTH MOCTPOEHBI TOTOTHUTENbHBIE BapUaHTHI OCYIIEHUS C
paccTosiHUAMHU Mexay kaHanamu B 60, 75, 90, 120 u 150 m. PaccMoTpuM BOJHBIN PEXKUM B I'OJIbI
50- u 99-mporieHTHO# 0bOecreyeHHOCTH 0ocaaKoB (cooTBeTcTBeHHO 1979 m 1980) (Tabn. 36).
[TpoaOmKUTETLHOCTD 3aTOTUICHHSI COCTaBisuIa 37-47 u 4 1HS, AAThl CXOAa BOJBI - 3-13 WIOHS U
30 anpens. BoaHblil pexxuM 3auieHHBIX TOPMSIHBIX TTOYB B OTIWYHE OT BCEX PACCMOTPEHHBIX
paHee XapaKTepu3yeTcsl 3aMeYIEHHBIM OTTOKOM BOJIbI U3 MeTpoBoro ciost (puc. 14). OcobeHHo
3TO OTHOCUTCS K BapUaHTy OCYLIEHUS C pacCcTOsHMeM Mexay KaHainamu B 120 u 150 m. B
CpeIHuM Mo ocajakam roj Biaro3anachl B cioe 0-50 cM Ha BapuaHTEe C PACCTOSTHUEM MEXAY
ocymutensimu 60 M cHmxkarorcs 3a npenen 0,6 IIB. B cyxoii rom momoGHas
BJIaroo0EeCIeYeHHOCTh OTMeHaslach yxke Ha Bcex (kpome 120 um 150-MeTpoBbIX) BapuaHTax.
Kpowme Toro, Ha BapuaHTax ¢ pacCTOSHUAMHU Mexay ocymurensmu B 60, 75 u 90 M BiaxHOCTB
ke 0,6 [IB momnepxkuBamach cooTBEeTCTBEHHO B TeueHue 59, 40 m 46% ot oOmei
MPOJIOJKUTENILHOCTH BET€TAIMOHHOTO MEPUOoa.

Takum o0pa3oM, MojAJEep)KaHUE BIAKHOCTH TOP(DSHBIX TOYB B OMNPEICICHHOM
WHTEpBaJie MPEACTABIsET COOOW JOBONBHO TPYAHYIO 3a7ady. B pa3Hble ToJbI MPOUCXOTUT
CKayKoOOpa3HOE W3MEHEHHE BJAro3anacoB OT COCTOSHUS IOJHOTO HACBHILIEHUS N0 Tpezena
BJIQXKHOCTH Pa3pbiBa KanmuuIsipoB. EcCiM OLEHUTH CTENEHb MEIMOPATUBHOIO BO3JAEHCTBUS, TO
Cpelu BCEX HCCIeNyeMbIX M0YB TOP(sHbIE 3auJICHHbIE TOYBBI 3aHUMAIOT caMoe OJIaronpHusITHOE
MOJIOKEHHE C TIO3WIMKA COXpaHEHWsI BIArooOECNeYeHHOCTH B ONTHUMAIBHOM JHala3oHe B
TE€YEHHE MPOJOJIKUTEILHOTO BpEMEHU. DTO OOBSACHSETCS MPEeXkae BCEro MX IeHEeTHYECKUMU
CBOMCTBaMH - HHU3KHUMH KOdPHUIIMEeHTaMU (QUIbTpallMd ¥ BOAOOTIAYHM. Ypokail ceHa
MHOTOJIETHUX TpaB B CPEIHEM 3a TPH roja coctaBwi o Bapuantam 60, 75, 90, 120 u 150 m
COOTBETCTBEHHO 57, 55, 43 u 43 n/ra.



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

1978 1979 1980 1981 1982
VYKoCH VKOCH VKOCHI VYKochH VKochH
Bapuantst =75 3 : 1 2 3 : 1 2 3 : 1 2 : 1 2 :
SN 13.0 > > > =
17.05|22.07| 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 | 27,7 145 | 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 | 175 | 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 42,2 | 92,3
1,3x25 34,3 | 454 | 20,7 | 1005 | 35,8 30,4 416 | 1078 | 29,5 26,9 9,1 65,5 | 30,1 29,2 | 59,3 | 40,4 43,2 | 87,2
HCPy g5 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 | 11,3 | 48 | 115 | 138 | 64 - - -
ombITa, %
JlepHOBO-TJI€€BATHIE TTOUBHI
0,8x16 355 | 16,8 | 16,0 68,3 28,1 22,2 11,8 | 62,3 21,7 14,3 4,0 46,0 | 15,7 20,8 | 36,5 | 314 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 305 | 219 | 12,0 64,5 24,1 27,1 176 | 68,8 28,4 11,7 3,8 439 | 28,0 30,3 | 58,3 | 245 18,6 | 43,0
1,6x16 336 | 536 | 13,0 | 100,2 | 19,2 29,1 192 | 675 36,6 21,0 6,6 64,2 | 32,4 342 | 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 3,3 7,7 - - - 8,1 148 | 14,3
TounocTh
ombita, % - - - - - - - - - - - - - - - 8,8 12,9 7,0

IMpumeuanue. [Ipoyepk (-) — HE PACCUNUTHIBAIIOCH.



IMapamMeTpbl MaTeMaTHYeCKOH CTATUCTUKYU NPH 06padoTKe pe3yIbTaToB
Ypo:KaeB MHOTOJIETHUX TPaB Ha TOPGSIHBIX NOYBAX

Ta6unuma 35

Ykochl BiusiHue BapuaHTOB, Bnusinue Bnusiaue
% TIOBTOpEHUH, % ciryqaiHocTeH, %
1978 | 1979 | 1980 | 1978 | 1979 | 1980 | 1978 | 1979 | 1980
| 57,7 | 4477 | 53,4 | 16,6 3,3 18,0 | 25,7 | 52,0 | 18,6
1 646 | 52,4 | 44,8 1,6 1,3 109 | 33,8 | 46,3 | 443
Il 63,3 | 43,6 | 63,5 3,1 2,5 0,3 336 | 539 | 36,1
OOmmit ypoxaii | 70,5 | 52,7 | 57,2 4,1 0,2 10,4 | 254 | 47,0 | 32,4

MerteopoJiorudeckue ycaoBus B rojasl uccjaenosanuii (I'MC, M.bparuno)

Ta6nuia 36

MeTeOpOJ’IOFH‘IeCKI/Ie Troabl MeC;H.[LI

XapaKTePHCTHKH X-1IV Vv VI VII VIII IX V-IX
ArtmocepHble 1979 | 1825 | 496 | 759 | 33.4 | 1109 | 46.2 | 316.0
OCaJiK, MM 1980 | 171.0 | 26.0 45.4 40.1 21.4 439 | 176.8
1981 | 1286 | 34.7 8.4 68.4 | 308 | 270 | 172.3

Temneparypa 1979 10.5 7.7 17.0 20.0 14.1 9.9 13.7
Bo3yxa, * C 1980 | 103 | 85 | 164 | 17.3 | 147 | 98 | 133
1981 7.7 9.8 177 | 160 | 16.3 9.0 13.8

Koadpdrmment 1979 - 0.8 0.9 0.4 2.1 1.0 1.0

YBJIKHCHHA 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 MoiMbI p.YUyabiMa, ocylaeMbIX
3aKpPBITHIM JpeHakeM. BecHOW aepHOBO-rieeBaThie MOYBBI HU3KOW MOWMBI HAXOIATCS B
COCTOSTHUM KalWJUIIPHOTO BIArOHACHIIICHUS, a B OTAEIbHBIC TOJbI B COCTOSHUH, OJHM3KOM K
MOJTHOM BJIArOEMKOCTH. PaHee oTMeuanoch, 4TO JIEPHOBO-TJICEBATHIC TOYBHI IMEpe]] HAYAIOM
pOMep3aHus HACHIIIAIOTCS BIIArol 3a c4eT aTMOC(EPHBIX 0CaIKOB OceHHero nepuosa o 0,60-
0,85 TIB. 3HauuTenbHOE YBEIWYEHHUE BIAKHOCTH JAHHBIX TIOYB MPOUCXOJUT BCIEICTBUE
GunbTpay B JPEHBI TAJbIX CHETOBHIX BOJ. DTO Ba)KHAs MPUXOJHAS YacTh BOJHOTO OaiaHca
Il TIOYB TMOJIBJACPHBIX CHCTEM, HE MOJBEPTAOUIMXCA 3aTOIUICHUIO MaBOJOYHBIMU BOJIAMM.



CrnemgyeT OTMETHTh, YTO HAIM4YUE Tporecca (UIBTPALUU BJIAard CKBO3b MEP3IIYIO TIOYBY K
IpEeHaM U, CJIeI0OBaTelIbHO, BECEHHETO IMOIMOJIHEHUS 3allacoB Bjard, y MHOTHX HccieloBaTeNei
BbI3BIBACT COMHEHHUS. B CBs3M ¢ 3TUM BbICKa3biBaeTcsi MHeHue [bumios, 1968, 19609;
Jlorunos, 1974; anskoB, besryoenko, 1979; Jloruxnos, Myxomer3stHoB, 1981], uro 3aKpbIThIit
IpeHax Mmano mnpurogeH B 3amagHod  Cubupu. Bwmecte ¢ Tem, HcclIeIOBaHUSIMU
JL.H.Crenanosa (1957), W.B.Pazopuna (1979), A.H.Kaiiropomosa (1981), b.C.MacnoBa u
B.K.MaxmnaeBa (1982) ycraHOBIIEHO, YTO BOJONPOHHUIIAEMOCTh MEP3JIbIX TOYB O0YyCIOBIICHA
HaJIMYUEM CBOOOJHOW TOPO3HOCTU. OTO TMOATBEPKAACTCA M HAIIMMH MHOTOJIETHUMU
UCCIICIOBAaHUSMU MOMMEHHBIX 11ouB [MHumesa, Maxmnaes, 1985].

UccnenoBanus, nposenennbie B.I1.ITandwmioseiM (1980) Ha CyrIMHUCTBIX YEPHO3EMHBIX
MoYBax, TaKXKe IMOKA3bIBAIOT, YTO MPHU BIAKHOCTH MOYB Mepel npomep3anueMm meHswlie [1B
BECHOM  CIa0OBJIAXKHBIC, PBIXJIOCIOKEHHBIE IIOYBBI XOPOLIO BIUTHIBAIOT Tallble BOABI U
MPaKTUYECKH TOJIHOCTBIO MX aKKyMYJIHPYIOT, MPU 3TOM 3arachl BJard JAOCTUTAIOT 3HAYEHUU
[II1B. bonee Toro, mpoBeAeHHBIH HAMU OIBIT C OCEHHUM BJIaro3apsAKOBbIM MOJIHUBOM MOKAa3all,
YTO Takas TI0YBA YTPAYUBACT CIIOCOOHOCTH BIUTBHIBATH TAJbIC BOJBI, KOTOPBIC MPH 3TOM
MOJIHOCTBIO BBIMAJAIOT U3 BOJHOTO OajaHca MouB.

BeceHHeMy BIaroHakoOIUICHHIO B JIGPHOBO-TJICEBATBHIX IIOYBAX OJIArOMPUATCTBYIOT U
camble Bbicokue B qaHHbId nepuoa YI'B (15-84 cm). Ognako BiMsSHUE TPYHTOBBIX BOJA Ha
BOJHBIN PEXKUM JCPHOBO-TJIEEBATHIX MOUB SABJISICTCSI KPATKOBPEMEHHBIM: YK€ B Ma€ MPOUCXOIUT
pe3koe cHwkenue YI'B 10 2 m u riy0Oxke (Tabnuua 39), B TO BpeMs Kak Ha TOPQSIHBIX IMOYBAX
naHHOTro 00bekTa YI'B mmmrensHOE BpeMs HAXOMWUTCSA B 30HE KAMMILIPHOTO MOJITUTHIBAHUS U
B mepuoa Bererauuu ray6xke 1,0-1,5 M He cHmxkaetcs. Takum oOpa3oM, yxe B Hadalle MIOHS
BIIQYKHOCThH B JIPHOBO-TJIEEBATHIX 1MouyBax cHmxkaercs 3a 0,7 [1B (puc. 15).

PaccMoTpuM BOIHBIN pexUM HCCIEAYEMBIX MTOYB PA3HOI CTETIEHU OCYIICHHS B CyXOU U
BIQXHBIA TOABI (puc. 16). Bo BmaxHbIil Tox 00mas yBIaKHEHHOCTh MOYBEHHOTO MPOQHISL
Bbiie. OHAKO W MPH BBIMAIEHUU aTMOC(EPHBIX O0CaJKOB OOJBIIE CPEAHEMHOTOJIETHEW HOPMBI
B OTJIENIbHBIE MECSIIHI BETETAIMOHHOTO MEPUOa BIAXHOCTH MOYB MPOJOJKAET CHUKATHCS 0
0,6 T1B u Hmxe. HeoOxoaumo Takke UMETHh B BUY, UTO OTMEUYEHHOE CHI)KEHUE BIAXKHOCTH JI0
BJIQKHOCTH pa3pblBa KANMWJUISIPOB TMPOUCXOJUT MO BCEH TIIyOMHE METPOBOTrO  TPOQuIs.
[Tonobnas BmaxkHOCTH B cyxue roiel B cioe 0-30 cM JepHOBO-TJIEEBATHIX IMOYB MOKET
COXpaHsThbCsl Ha HpoTsbkeHuu 73% mnepuojga Bererauuu, a B cioe 50-100 cm - 1o 88%
JUTMTENBHOCTH JJAHHOTO NIEPHOJIA.

Pesynbrarel  aHamM3a BOJHOTO PEXHMMa OCYIIAEMBIX JEPHOBO-TJIEEBATHIX IIOYB
CBUJIETEIIBCTBYIOT O 3HAUUTEIBHOM UX IepeocylieHnH. [Ipyu mpoeKTHpOBaHUM MPEIoNaraioch,
YTO CpeIHsIsE HOpMa OCYIICHHS 32 BETEeTAIlMOHHBINA mepuo OyneT paBHa 1 M. OaHaKO JaHHOE
pacueTHasi HOpMa OCYILIEHHS BbI3Balla 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 IKOJOTMUECKOMY COCTOSIHUIO
MoYB B IOM. MOpP(QOJOTHUECKH 53TO BBIPAKAETCA B YIUIOTHEHUH UM OJTHOBPEMEHHOM
JTUCTIeprupoBaHuu NouB (mouBa "meuHT"). Bo BceM moYBeHHOM Mpoduiie MCYe3ar0T MPU3HAKU
orneenus. [lonoOHoe HEOMArompUATHOE COCTOSHUE BIAXKHOCTH HA OCYIIAEMBIX JIEPHOBO-
rJIeeBaThIX TOYBAX B YCIOBHUSAX IMOJIbJEpa MOXKET OBITh YCTpaHEHO B  pe3ylbTare  HX
JIO’KJICBAHUS WJIM IPUMEHEHHUEM IILTI030BaHUS.
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Prxc. 15. MixaniHxa MOCIOHHBIX 3AMACOE BJIATH B
OCYUIAEDIBIX JePHOBO-IJIeeBATHIX MO YBaX MoHMIBI p.

Yymemza (1977-1982 rr.): 1 - cpeapee sHayenHe
3aMacoB BJIATH, MIDI; 2 - 3KCTIPENMIANbHbIe SHAYe HHS
3aMacoB BJIArH, MIDI.



a) 130 x 16 M ]

a1 % [ g il i
N A, / : s
& F
“E P 70 5 3 80
T T U = 70_|
5 44 ﬁm_ s ' w I
“ - P S — 1 — Y - ' Jo
% 6 - 7 uﬁ' 601 . 4 .
g s EF 0 S0 | INFUH | Frfso—{0rFr— =
G - [ S 111 ] —
== 7o i | s [ A ——
rool EEEIN— 1 T\ — ool ¥ b
A T vie T v T ix v v Vi | X
G8D xIEM
07 11 0+
N\ \602 2L\ 807 A 5 el )
Z ~ =
204 107 L éd T R
I 1
4ol - o] 4o { 60 1
3 S 10 — .
- ﬁ_\ Fil & F oy 7 =
y 60| b= 1 2 907\
S _| G303 X d
E 8o V' 1 — g Py i —
¥ - =¥ ; -H\"—_’E}I._ 5
.I'ﬂﬂ_ g I -'1"01 ;‘ 3 I 1 I'I.
v vio |t v X v Vi T wva [ v [ %

L 1 B3, B9, =, §HEH;

Puc. 6  [JuHaomuka 6enawHocmu 8 JepHoso- 2neeaomsix
NOYETX, OCYWEHHOIX JDEHOMXEM .

rﬂaﬁf.‘ ﬂ) BROMHEI f.lf.g'ﬁ'.f) ﬂ:} {'J’Iﬂﬁ f.‘gﬁz‘]’ ﬂfﬂﬂﬂEVEHﬁﬂL‘m&

0COOK08 COOMBEMCMBEHHO F5u 92%

) mernee 60°%N8; 2) 60-70%; 3 70-80%; 4) 80-90% ' 5) Sonee 90 NA

OuneHka BO3J€HCTBUSI OPOILICHHMS] M OCYIICHHSI HAa BOJAHBIM PeXHUM IOYB MOWHM.

[IpoBeneHHBI  aHANW3  JUTEPATYpHOTO M SMIMPHUYECKOrO  MaTepuaja  MO3BOJSET
c(OopMyIHpPOBATH OCHOBHBIE TOJIOKEHHS ~ COBPEMEHHOTO COCTOSHHUS THIPOTEXHHUYECKOU
MeJNIMOpallMi NOWMEHHBIX MOoYB. ['eHeTHyecku 00YyCIOBIE€HO, YTO MOYBBI MOWM B MPUPOTHBIX
yCIOBUAX C(OPMUPOBATM TPOQHIb, XapaKTEPU3YIOIIUHCS BBICOKMM COJIEpXKaHHUEM TyMyca,
ryookum (1o 100-120 cM) ero  HPOHUKHOBEHHEM, OJIArONPHUSATHOM, HO HEMPOYHOU
OCTPYKTYPEHHOCTbI0. OCHOBHBIM HPUPOJHBIM (HAKTOPOM,  OIpPEIENISIONUM pPaBHOBECHE
MIOMMEHHON NPHUPOJAHONW SKOCHCTEMBI, SBISIOTCS IMABOJOYHBIE BOJbI, KOTOPBIE MPUBHOCAT
IUIOJIOPO/IHBIA  HaWJIOK M CO3AAl0T Ha ONPENAETCHHBIM IMepHoA TUAPOMOP(MHBIA pexUM
noMMeHHbIX MoYB. [Ipy MogOOHOM BOJHOM pEXHMME M OrPaHUYEHHBIX TEIJIOBBIX pecypcax
I0KHO-TA€KHON TMOA30HBL, OOpa3yloIIMiCAs TyMyC TpeAcCTaBisieT co0oil HeyCcTOWYHBBIE
MOJIEKYJISIPHBIE KOMILJIEKCBI, KOTOPBIE JIETKO pa3pyIIAlOTCs MPH HEOJAronpusTHOM COYETAHUU
BHEIIHUX  (akTopoB. OTcioma  CTPYKTypa MONMEHHBIX IOYB HEIOCTaTOYHO IPOYHA,



MOJBEPKEHA OBICTPOMY pa3pyIICHUIO, YTO M OTMEYAeTCs HAIIUMH
BBIBOJAMH JPYruXx aBTOpoB [AnekcamuH, Eropos, 1974].
HeycToiunBOCTh M HEMPOYHOCTH CTPYKTYPBI IOMMEHHBIX I10YB, XapaKTEPU3YIOLIUX HUX
wiofopoaue, onpenensercs u (akropoM BpemeHH. [loiiMmeHHBbIE TTOYBBI — MOJIOJBIE MOYBBI U
COCTOSIHUE KIIMMAKCa, KOTOPOE XapaKTEpU3yeT YCTOMUMBOCTh 3KOCUCTEMBI B 1IEJIOM, /ISl HUX HE
XapaKTepHO BCIIEACTBHE YCIIOBUH MOYBOOOPA30BAHUSA. DTHU HMPHUUYMHBI OMPEICNSAIOT CBONCTBA
MOWMEHHBIX TTOYB U OOBSACHSIIOT HEOOXOIUMOCTh OEPEKHOT0 0OpaIIeHUs C HUMH.
['mapoTexHUUEeCKHME MENMOpaludyd  U3MEHSIOT  OJMH W3 OCHOBHBIX I1apaMeETpOB,
ONPEACISAIONNX YCTONYUBOCTh PABHOBECHS ITPOTEKAIOIINX B MOMMEHHBIX IIOYBAX MPOLECCOB,
BOJHBIN peXUM. /[aHHbIE U3MEHEHHUSI UMEIOT PA3JINYHYIO CTENEHb: OTKPBIThIE KAHAJIBI CBSI3aHbI
C TEM MEHBUIMMHU W3MEHEHHSIMH, YeM OOJIbIle PACCTOSHUS MEXIY HUMH, 3aKPBITHIN JApEeHaX
CYILIECTBEHHO U3MEHSET BOJHBIM pexuM. OQHAKO Ha BCEX MEIMOPATUBHBIX CUCTEMAaX JIaHHbIC
W3MEHEHHUS MPOUCXOAT NPEUMYILIECTBEHHO B NIEPBOM IIOJOBUHE BETETALIMOHHOIO IE€PHOJA.
[Ipu ocyuieHHH ApeHa)keM YK€ B Hayalle HMIOHS BIAXHOCTh XapaKTEPU3YyeTCs 3HAYCHUSIMU
mensbiie 0,6 [IB, B To Bpemsi kak Ha cucTeMax C OTKPBITHIMH KaHalaMM JlaHHAs BJIAKHOCTb
ycranaBnuBaercsi cmycts 1,0-1,5 wmecsima. Ho B mouBax Bcex MENHMOPATUBHBIX CHCTEM
oTMeyaeTcsl Ne(UUUT  BIAKHOCTH, pPA3JIMYAIOUIMICS 1O  BEIMYMHE M JUINTEIbHOCTHU
BO3/1eicTBUS. TO €CTh OCHOBHOE pa3jinyue B BO3/JIEUCTBUU MEIUOPATUBHBIX CHUCTEM OTMEYAETCS
B MHTEHCHUBHOCTH COpOCa BECEHHMX M3JIMIIKOB BJIarM, KOTOPbIE CKJIAJBIBAIOTCS U3 CYMMBI
MaBOJIOYHBIX, TAJIBIX CHETOBBIX U IPYHTOBBIX BOJA. B cBOrO ouepenp, AaHHas Biara €xeroaHo
CO3/a€T YCJIOBUS JUIsl TIOBTOPEHMSI T'€HETHYECKOI'0 LIMKJIA MOMMEHHBIX IOYB - 3aTOIUICHMS -
HE3aBHCHUMO OT CIloco0a MeTMOpaTUBHOrO Bo3zaeicTBus. OIHAKO, COMNIACHO MPUBEICHHBIM
BBIILIE JIaHHBIM [0 YPOXalHOCTM MHOIOJETHUX TpaB HauOosiee OJaronpusiTHbIE YCIIOBUS
mpouspacTaHusi ObUIM CO3JaHbl Ha TMOJIBJEPE C OCYLICHHEM 3aKPBIThIM JApeHaxkeM (10 129 1t
cena). Ilokasarenn oskoHOMHYECKOHW J(P(EKTUBHOCTH B  BHIE CpPOKa  OKYHaeMOCTH
PAcCMOTPEHHBIX METHOPATUBHBIX CHCTEM OTIMYAIOTCS B HE3HAUMTENbHOM creneHu (Tabdm.37).
TakuM 00pa3oM, OCHOBBIBAsICh Ha BOJIHOM PEKHMME IOYB UM MOKA3aTENSIX YpOXKasi MHOTOJIETHUX
TpaB, MO>KHO HPEANOJIOKUTH, 4YTO Hanbosee O1aronpusITHBIM MEIHMOPAaTUBHBIM BO3JEHCTBHEM
JUIsL TIOUMEHHBIX TIOYB MOJKET OBITh CTPOMTENBCTBO MOJBAECPHBIX CHCTEM C OCYIIEHHEM
3aKpbITBIM ~ ApeHaxkeM. Ho  paccMOTpeHHBIE HKOHOMHMYECKME TIOKAa3aTeNd elle  He
CBUJIETEILCTBYIOT, YTO MIOYBA B CHCTEME arpoOMOIIEHO3a MPOJOJIKAET OCTaBATHCA B COCTOSTHUM
DKOJIOTMYECKOTO PABHOBECHA. BBIABUTH HANpPaBICHHOCTh U CTENEHb W3MEHEHUS IOYBEHHBIX
pPeXHMOB B pe3ylbTaTe MEJIMOPAaTUBHOIO BO3JEHCTBUS - HaMBaKHEWIIas 3ajaya JUist
COXPaHEHHUs IJI0JOPOAUS IOUB TOWM M PABHOBECHS NMONMEHHON YKOCHCTEMBI B LIEJIOM.
Tab6numa 37

IMoxka3aTenu 3xoHOMMUYecKOl IPPeKTUBHOCTH OCYLIEHHS NOIMEHHBIX MOYB.

HUCCIICAOBaHUAMU, n

CpaBuurensHas | Koadpduuument
. Cpok
MenuopaTuBHas 9KOHOMHUYECKAs o0mei
BapuaHTsl ., | OKymaeMmocTH,

cucTemMa 3 (eKTUBHOCTD, | SKOHOMHYECKOI
JaeT

py0./ra 3¢ peKTHBHOCTH
OTKpBITas ceTh 60 88,3 0,15 6,7
("Bepxuue 75 83,7 0,15 6,7
ayra" 90 85,5 0,15 6,7
[Ierapckoro 120 31,5 0,12 8,4
paiiona) 150 33,8 0,12 8,4
25x0,80 50,0 0,18 5,6
3aKpBITHI 25x1,10 107,6 0,71 4,8
JpeHax 25X1,30 131,9 0,22 4,5
("Bepxuwmii yr" 16x0,8 -25,6 0,14 71
3bIpsHCKOTO 16x1,10 77,0 0,19 5,3
paiiona) 16x1,30 77,8 0,11 9,1
16x1,60 -19,8 0,14 7,1




BonHblii pexuM omnpenenser COOTHOLIEHNWE B IOYBaX BOJBI U BO31yXa, CJI€A0BATENbHO,
U TpOTEeKaHue (U3NKO-XUMHUYECKUX U OMOJIOTHYECKHUX MPOILECCOB B MOYBE. IJTO, BEPOSTHO, U
ABJISICTCA NPUYUMHON TOrO, YTO MEJIMOPATHBHOE BO3JEHCTBME HA IOYBY JUIMTENBHOE BpEMs
OLICHUBAJIOCH TOJIBKO 10 U3MEHEHHIO BOJJHOTO PEXHUMA.

HccnenoBanusi BOAHOTO peXMMa IOYB IOKA3bIBAIOT, YTO IMPHU OCYIIEHUU MPOUCXOIUT
CYIIECTBEHHOE CHM)KCHUE BIIAXHOCTH MMouB. Hamo momarath, 4to emie OoJiee CyIecTBEHHOE
BJIMSIHUE OCYLICHHE OKa)KeT Ha JPYrve NOYBEHHbIE PEKUMBI, O YEM Jajiee OUIET peub.

Ha ocHoBanmm  Hammx  uccieloBaHUMM M padOT MHOTOYMCIEHHBIX aBTOPOB
[[To6poBonbekmii, 1968; benkosckmii, 1979; Crenanos, Ctensmax, 1980] ciaemyer BBIBOI O
HEOOXOJMMOCTH CTPOHMTENbCTBA Ha TIOWMEHHBIX 3eMJIAX (paBHO B OOBAJIOBAaHHOM U
HEOOBAJIOBAHHOM  BapHUaHTaX) TOJBKO CHUCTEM C JBYCTOPOHHMM pEryJMpOBaHHUEM BOJHOIO
pexxuma. B BeceHHee M010BO1bE U3JIHIIKY BOJBI JOJDKHBI COPAChIBATHCS B BOJOIPHEMHUK, & BO
BpeMs JIETHEH MEXEHM - BO3BpallaThcs B MOuBbl. B ycnoBusx 3anagHo-CHOMPCKOTro pernoHa
OTBOJI W30BITOYHBIX BOJ| MOXKET MPOBOJHUTHCS TOJIBKO CHCTEMaMH MHTEHCHBHOTO OCYIICHHUS -
3aKpBITHIM JPEHAKEM, TaK Kak JJIUTEIbHOCTh BET€TAlMOHHOIO NEpUO/JIa 3/1€Ch OrpaHUUYEHA.

OpouleHre TOWMEHHBIX [OYB XapaKTepU3yeTcs CBOMMH 0COOEHHOCTSIMU:
UCCIICIOBaHMsI MTOKAa3bIBAIOT, YTO BbICOKAs (MIBTPALMOHHAS CHOCOOHOCTh IOYB ONpeAesserT
o0pa3oBaHNe CTOKa, OCOOCHHO TIPW HAJOKEHWU HAa MOJHMB aTMOC(EpHBIX ocankoB. [loaTomy
JUI MOJIEP KaHUSI TEHETHMUYECKH OOYCIIOBIEHHOIO OMOJIOIMYECKOIO paBHOBECHS B JIAHHBIX
noyBax Hanbonee 3(h(PeKTUBHBIMUA OYAyT YacThle MOJIMBBI HEBBICOKUMH TOJIMBHBIMA HOPMAaMH,
a I CeNbCKOXO3SMCTBEHHBIX KYJIbTYpP HE HCKIIOYAaeTCsl M MMITYJIbCHOE J0XKJEBaHHE,
HE00XO0IMMOCTh KOTOpOro 000CHOBEIBaeTcs, Hanpumep, b.M.Jlerenuenko (1983). B pesynbrare
YacThIX IOJMBOB OyJeT YCTPAaHEHO TaKoe HeXelaTeIbHOe CIIEJACTBUE MEIMOpaluH, Kak
KOHTPACTHOCTb BOJHOTO PEKUMa, MPOSBICHUIO KOTOPOH CIIOCOOCTBYET BBICOKAS MCIIAPSIONIAS
CHOCOOHOCTh MOMMEHHBIX MOYB.

TakuM 00pa3oM, NMPUMEHEHHEM OpPOILEHUS JIOJDKHA JOCTUTaThCsl HE TOJBKO BBICOKAs
YPOXKalHOCTh KYJbTYp, HO M COOJIIOAThCS SKOJIOTHUYECKOE PaBHOBECHE MOYB, TeM Ooiiee, 4To
IIPU JTOCTHKEHUN ONPEIEICHHBIX YPOBHEH YPOXKAEB JAIbHEHIINN UX POCT HE COINPOBOKIACTCS
NOBBIIEHUEM BOJAONOTpeOseHust pacteHuil. Oco0oro BHUMaHMS 3aciayXHBaeT CIOCO0
OpOIIICHHsI BIUIOTH J0 MOJHOTO 3aTOIICHUS Ha KopoTkuii eproa [CycioHos, 1985; [TanTenei,
1986].

O000111as1 M3710KEHHBIE BBIIIE JAHHBIE, BBIAEIUM OCHOBHOE. ONTHUMAaJbHBIE 3HAYECHHUS
BJIQKHOCTH C TO3UIMI TpeOOBaHMH pacTeHHH M3MEHSIOTCS B HIMPOKUX mnpexaenax. C
HKOJIOTMYECKUX TMO3MIMM Tpenaen JaHHOM  BIaKHOCTH NOJKEH ObITh  OJNM30K K
CPEIHEMHOTOJIETHEN ero BeJIMYUHE B IPUPOJHBIX IKOCUCTEMAX, TOTa TeHETHYECKU 00YCIIOBIEH
HOEe OMOJIOrMYecKOe paBHOBECHE B MOYBAX OYAET COXPaHATHCS JOJITO, ONpeNenss NalbHeiiee
pa3sBUTHE TIIOYBEHHBIX pEXKHUMOB K COCTOSIHMIO KJIMMakca B YCIOBHSX IOWMEHHOIO
oyBooOpa3oBaTenpHOro npoimecca. Hanpumep, npu ocymeHnn TOP(SHBIX TOYB ONTUMAIbHBII
PEKUM BIKHOCTH JIOJDKEH MOiepKuBaThbes B npeaenax 0,75-0,85-0,95 [1B, ¢ nmpeobnananuem
3Hauennit 0,85 TIB. JlaHHyr0 BIaXHOCTh JOJDKHBI OOecleyuBaTh OCYHIMTEIbHAs U
OCYIIUTENbHO-yBIQKHUTENbHAs  cucTeMbl. K JaHHOH  BJIaXHOCTHM  moAOuparoTcs U
COOTBETCTBYIOILIME CEIbCKOXO3AMCTBEHHbIE KYyIbTYphl.  Jlis moaaepx aHUsi T€HETUYECKH
00YyCJIOBJICHHOTO COCTOSIHMSI MOMMEHHBIX IOYB B  YCIOBHMSX  HE3aTalVIMBaeMON MOWMBI
MIPOU3BOJIUTCS YBEIMUEHUE UX BIAKHOCTH MOCPEICTBOM 3aTOIICHHUS.

MenuopaTuBHbIE CHUCTEMBI HE OYAYT SKOJOTHYECKH pPALUOHAIBHBI M IKOHOMHYECKH
dQQGEKTUBHBI, €CTM TPU WX MPOSKTUPOBAHMHM HE OYAYT YYHTHIBATHCS PEKHMBI TIOYB.
[IpoBeneHHbIE HCCIEIOBAaHUA BOJHOTO pEXHMMa IOYB IOMM IOKAa3bIBAIOT, YTO PEKUMBI U
CBOWCTBA I0YB, COCTABIAIOUIMX CTPYKTYPY MOYBEHHOIO MOKPOBA MEIMOPUPYEMOIO Y4acTKa,
JOJDKHBI  OBITH  ONPENENSIONMMUA TMPH  HPOSKTHPOBAHUU PEKUMOB OPOIICHUS/OCYILICHHS.
[Ipexne Bcero, HMMEIOTCS B BHIY 3aTOIUIIEMOCTb IOMMBI, 3UMHEE BJIArOHAKOIUICHHE,



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

Kak nokazanu Halld HCCIENOBaHUS, PEKUM OPOLIEHMsS, PACCUUTAHHBIM Ha OCHOBE
METEOPOJIOTUYECKUX MMapaMeTpOB, HE OOECHEeUMBAET SKOJIOTHYECKHE MOTPEOHOCTH MOYB U HE
rapaHTUPYeT ONTUMAIBHYIO BIAro00eCIeYeHHOCTh CETbCKOXO03SCTBEHHBIX KYJIBTYp. YPOBHH
TPYHTOBBIX BOJI, KOTOpPbIE SBIIAIOTCS OCHOBHBIMHM IOKa3zaTelasiMH pabOThl OCYIIMTEIHHOU
CHCTEMBI, TaKXe HE CO3/al0T TPeOyeMBIX I MOYB W PACTCHUH YCIOBHW M HE MOTYT OBITh
3HAYUMBIMU NTapaMETPaMH COCTOSIHUS arpoOUOIIeHO3a.

TemMmnepaTypHB U pexXHUM IO 4YB. TemneparypHslili pexuM KOHKPETHOI'O
PErHOHA OMPENEeTCs €ro paauanruoHHbpIMU yeioBusaMu. [1o manaeiM B.H.[lumo (1968, 1972),
paIuanvoOHHBIA OallaHC IEHTPAIbHON TAeKHO-JIECHOW oOyiacTh  OOopeanbHOro mosica, Kyua
BxonuT 3ananHo-Cubupckas TMOYBEHHAas MPOBHUHIMS, oOlpeneiser (HOpMUPOBaHHE IIOYB,
OTHOCSIIIMXCSA MO TEIUIOBOMY PEXUMY K  JUIMTEIbHO-CE30HHO-IIPOMEP3AIOLIEMy  THUILY.
Tepmuueckuit pexxuM 3anagaHo-CuOHPCKON MPOBUHIIMK XapaKTepU3YeTCsl CYMMOM TemrepaTyp
Bemme 10 rpagycoB C nHa rimybomne mouBel 20 cm 1550-1700 rpagycoB C u cpemneit
TEMITEpATypOi MOYBBI 332 TEIUIBIA TMEPHOA Ha TOM ke riayoune 5-10 rpagycoB C [Boponuna,
1973].

TemnnoBoii pexxuM SIBISIETCA OJHUM U3 BeAyIIUX (aKTOPOB Kak MpPU CO3TAHUU YCIOBUI
IIPOU3PACTaHMs CEIbCKOXO3AWCTBEHHBIX pPACTEHUI, TaKk W MpU MNOJJEPKAHUH PABHOBECHS
MPOTEKAIOIIUX OMOJOTUYECKHUX U (U3NKO-XMMHUYECKUX MPOIIECCOB B OYBe. B MennopatuBHOM
IUTaHE JTAHHBIA (PaKTOp MOKa PEryIupyeTcsl OOCPEIOBAHHO Yepe3 U3MEHEHHE BOJIHOTO pPEXKUMa
U yBEIMYCHUE TEIUIOMPOBOIHOCTH 3a CUET arpoTeXHU4ecKkux meponpustuii [Kmroesa, 1974
unpuc, Pesyt, 1974]. [lpu ananu3e TpeOOBaHMI pPACTEHHI K BHEIIHUM YCIOBHSM CpPEJbI
npunaercs OoNbllIoe 3HAYEHHWE BIAKHOCTH M TMPAKTUYECKH  HUYErOo HE TOBOPUTCA O
TEMIEPATYPHOM  PEXKUME. N3 Mereoponormyeckux mapaMeTpoB TEIJIOBbIE  YCIIOBUS
CEJIbCKOXO3SMCTBEHHBIX KYJBTYP XapaKTepU3yITcs cymMmMmon Temneparyp Boiie 10 rpanycos C,
U3 MOYBEHHBIX - TEMIEPaTypoil MOYBBI MPH MPOpPACTaHUU CEMSH, CYMMOH TemImepaTyp
6ombme 10 rpagycoB C Ha riyOuHe pu3ochEepHONW 30HBI, TIIYOWHOW NPOHUKHOBEHUS
AKCTPEMAJIBHBIX MOJIOKUTEIBHBIX TeMmmeparyp. BMmecte ¢ TeM BiMsHUE TeMnepaTyphl JOHKHO
npociexxuBarbes B tuHamuke. Tak, A.M. Ilynasrun (1972) npuBoauT JaHHBIE IO B3AaUMOCBSI3U
TEMITEPaTypPhl MOYBBI M POIOJDKUTEIBHOCTH BEre€TAllMOHHOTO TIepHo/ia pacteHui (tads. 38).

Taonuma 38

BinsiHue TeMnepaTypbl 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 uccneaoBareasiMi ObUIO TTOKa3aHO, YTO IPU MOBBIILIEHUN TEMIIEpaTypbl OUYB
B HUX BO3PACTaeT aKTUBHOCTh OMOJIOTHYECKUX U (PU3HKO-XUMHUYECKUX npoueccoB [Peryr, 1971;
3umenko, 1977; Xasues, 1983 u ap.]. Tak, MeXAy YHUCICHHOCTBIO MHKPOOPIaHH3MOB H
TEMIEPATYPOIl BBIABIAETCS CIEAYIOIIAs 3aBUCHMOCTB: C POCTOM TEMIEpPATyphbl MOYBBI 0
OIPEJICTICHHOTO YPOBHSI IMOBBIMIACTCS AKTUBHOCTh MHKPOOPTaHU3MOB U (epMEHTOB [AJHes,
Famxues, 1972; MouceeBa, 1975; Amumes, ['yceitnoB, 1980]. TemmeparypHblii onTHMyM Yy
PasIMYHBIX MHMKPOOPTraHU3MOB pa3audeH. ONTHUMaJIbHBI HHTEpBAl TEMIEpAaTyphbl AJs
HUTPUPUIMPYIONIMX OakTepuit Haxoautes B npenenax +23+35 rpagycos C [[lomon u ['m me
Bapikak, 1960], Hayaso e akKTHBHU3AIUH KU3HEAEATEIILHOCTH OTMeUaeTes mpu +7 rpagycax C.

B ecrecTBeHHBIX OMOLIEHO3aX (OPMHUPYETCS ONTUMAIbHBINA OajaHc oOMeHa BEIECTB H
SHEPrMH B KIMMATHYECKUX YCIOBUSX OIPEIEIEHHOrO pernoHa. B arpobuorieHosax maHHOE



paBHOBECHE HApyLIaeTcs, YTO B  OCOOOH CTEMEeHU MPOSBISAETCA TNPU THIPOTEXHHUUECKUX
Menuopanusx. Tak, IMOBEPXHOCTHBIH S5-CAHTUMETPOBBIM CJIOW OCYIICHHBIX TOPQSHBIX MOYB
nporpesaercst 10 60 rpagycoB C, B HeocymeHHbIX 10 20 rpaxycoB C [Koepuro, Butuenko,
1980; Cymac, 1982; Ps6oii, Kopane, 1986]. Eciu peskoe yBelIMYCHHE TEMIIECPATyPhI
OTMEUAETCsI B Hayajle BereTalliM pacTeHUM - MPOUCXOAUT pE3KOE CHIDKEHHE YpOKas.
[ToBblieHHE Ke TemmepaTrypbl B TEUEHHE BEreTallMOHHOIO IepHoJa M OCOOEHHO IpU
0JIaroNpHUATHBIX YCIOBUSAX YBJIAQ)KHEHUS I10YB BBI3BIBAECT YBEJIWYEHUE AKTUBHOCTU IPOTEKAHUS
Ouosornyeckux IpoueccoB. B pe3ynpTare NpoOMCXOAUT HapyIIEHHE OHOJIOrMYECKOro
paBHOBECHSI, YCUJICHHUE IPOLECCOB MMHEpPAINU3ALUM OPraHUYECKUX BELIECTB U CHI)KEHUE
HNOTEHIMATIBHOIO IIoopoaus noys. OTcrona cieayer HeoOXOAUMOCTh HM3YyYEHMs TEIIOBOIO
pe’KuMa TOYB C LENbI0 pa3padOTKU MIPUEMOB €ro KOHTPOJIS U KOPPEKTUPOBKHU B 001Iei Moze-
JIM ONITUMU3ALUU TIOYBEHHBIX PEKUMOB.

TemnepatypHblii pexuM TOPPAHBbIX MOYB. OTHOCHUTENBHO TOPQSIHBIX II0YB B
JUTEpaType WIUPOKO PACIPOCTPAHEHO MHEHHUE, YTO OCYIIMTEIbHBIE MEIMOPALMH BbI3BIBAIOT
yXYJIIICHUE TeMIepaTypHoro pexuma [JlynunoBuy, 1965; CkpeinHMKOBa, 1974; [IpuxoThKoO,
1976; Edumosn, 1986]. Ha mam B3risa, maHHas MOCTAHOBKA BOIMPOCA HE COBCEM KOPPEKTHA.
TopdstHble TOYBBI B €CTECTBEHHOM COCTOSIHUM 3aIlOJHEHBI BJIArOM 11O TOJHOM BIaroeMKOCTH.
bnarogapsi BBICOKOW BIJIArOHACHIIIEHHOCTH MX TEIUIOBBIE CBOWCTBA OIPEIEISIIOTCS B OCHOBHOM
TEMIIepaTypHBIMHU MTapaMeTpaMu BoJIbl. B pe3ynbTare TopdsHbIe TOYBBI TEIUIOEMKH, HETTTyOOKO
IPOMEP3al0T, HO HE MOTyT OBITh HCIOJIb30BaHbl B CEJIBCKOXO3SHCTBEHHOM IPOU3BOJICTBE.
Tonbko mocne ux ocymeHus popmupyrores Boinenenusie V. H.CkpeiaankoBoii (1961) B ocoOsrit
THUII TIOYBBI.

PaccMoTpuM TerioBble CBOMCTBA OCYIIA€MbIX TOPQSHBIX MO4YB. TEIOBON pexuM
XapaKTepu3yeTcs CJIEIyIOIIUMHU OCHOBHBIMH napaMeTpaMu: K03 unmenTamMu
TEIIONpPOBOAHOCTH (A) u TemneparyponpoBoaHocTH (Kt). Cornacno H.M.Muxaiinosoii (1954),
CyMMapHasi BeJIMYMHA TEIUIOBOrO MOTOKAa B IIOYBY 3a MEpUOJ Bereranuu cocrasiser §-13%
paavallMOHHOro OajlaHca MOBEPXHOCTH MOYBbI, U3 KoToporo 40% NpuXOOuTCs Ha HAarpeB U
oTTauBaHMe Mep3yoi mouBbl. OTCrOAa, Kazajgoch Obl, CIENyeT, YTO CHIDKEHHE CTeleHU
MpoOMep3aHus - CYIIECTBEHHBIA pe3epB mporpeBaHusi mouB. Omnako B.B.PomanoBeim (1961)
ObUIO OMpE/EseHO, YTO OCOOOro paszivuus B BEIMYMHAX TEMJIOBOTO IMOTOKAa TOP(AHBIX U
MUHEPAJIBHBIX [OYB HET: HECMOTpPsS Ha TO, YTO IOCJIEIHUE MPOMEP3al0T Topas3io IIIyOxe,
OTTauBalOT OHHU pasble. ClenoBaTeNbHO, IPUUYMHA MEAJICHHOTO OTTauBaHUs TOP(SHBIX MOYB
U TOCIEAYIOUIEr0 WX MPOrpeBaHus 3aKJII0YaeTcss He B IIIyOMHE MX IpOMEp3aHMs, a B HX
TEIUIOBBIX CBOMCTBAX.

Bwmecrte ¢ Tem cneayeT BBLAETUTh U OCOOEHHOCTH TEIMJIONPOBOJHOCTH TOP(SIHBIX MOYB.
[Tpu mr000i yBIAXKHEHHOCTH TEIUIONPOBOAHOCTh MX 3HAUYUTENBHO HUXKE TEMJIONPOBOJIHOCTH
MUHEPATBHBIX TOYB (puc. 17), yTO OOBACHSIETCS pa3HOM TEIUIOMPOBOIHON CIOCOOHOCTHIO U
COOTHOIIIEHUEM COCTAaBIIIONIMX KOMIIOHEHTOB JaHHBIX MOYB. B  TOpQsHBIX MoyBax 3TO
pacTUTEIbHOE BEIIECTBO, BOJA MU BO3AYX, B MHHEpPAIbHBIX - TPYHT, BOJa U BO3AYX.
TenmomnpoBonHocts Topda - 0,20, rpynra - 2,43, Bo3ayxa - 0,38 JIx/(m.c. tpanycoB C).
HeonunakoBoe BiusSHUE OKa3blBa€T YBEIUYEHHE CTENEHU YBIAXHEHHS MHUHEPAIbHBIX U
TOpsAHBIX MOYB. 3aroiHeHue 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, NP OAWHAKOBOM TIOTOKE TemJa B TOP(SHBIX MoyBax Oyaer
MIPOUCXOJUTh HATPEBaHUE, B OCHOBHOM, TOBEPXHOCTHOTO CJIOSI ¥ TPAJIUEHT TeMIepaTyphl Oyier
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 TemmepaTyponpoBOJHOCTH BaKEH TPU  HM3YUYEHUH TEMIIEPaTypPHBIX
YCIOBUWA  MPOpaCTaHMS CEeMSIH WIn 00€CTIEUeHHOCTH  KOPHEBOW  CHUCTEMBI
CEJIbCKOXO3SUCTBEHHBIX  KyAbTYp  MOJOXHUTEIBbHBIMH  TeMieparypamu. 3Hadenus K,
nonydenusie B.B.Pomanosbim (1961) u npeacraBineHnbiec Ha (cM. puc. 17), MOKa3bIBalOT, YTO
U TI0O CKOPOCTH TpOrpeBaHus TOP(MSHBIE TMOYBBI CJIEAYeT CUUTaTh 3HAYMTEIBHO  Oolee
XOJIOIHBIMH, YeM MHUHepasibHble. [Ipu 3TOM BJIaXXHOCTh B IIMPOKOM JUANa30HE M3MEHEHUS He
OKa3bIBAET CYIICCTBEHHOTO BIUSHUS HA YIyYIICHHE TEIJIOBBIX CBOWCTB TOP(MSHBIX MmouB. M3
arpOTEeXHUYECKMX MEp BO3JCHCTBUS Ha TEIJIOBOM pexuM TOp(SHBIX MOYB Haumbosee



3HaYMMBIM  SIBJISIETCS TIOKa BHECEHHWE MHHEPAJIbHOIO TpPyHTa M OCOOCHHO  IIECKa,
TEIJIONPOBOIHOCTh KOTOpOTo B IiesioM Oosbiie B 10 pa3 (Pomanos, 1961). Jlannblli npuem
OMOraeT M30eXaTh M SIBICHUS MO3JHUX 3aMOPO3KOB Ha TOp(dsHbIX mMmouBax [Bosuwok, 1977,
BypmatoBa, 1984], koTopoe 00BICHACTCS HErTTyOOKHM IIPOIPEBOM B JTHEBHOE BPEMS U OBICTPHIM
OCTBIBAaHUEM HOUYbIO. B pesynbrare npyu NOHMKEHUM TEMIEPATYPbI BO3/1yXa HOUBIO B IIEPBYIO
ouepellb Ha TOP(SHBIX TOYBAX U BO3HUKAET SIBJICHUE 3aMOPO3Ka.

Huskas TtemMieparyponpoBOAHOCTh TOPQSHBIX [IOYB OINpeAeNsieT MENJIECHHOE
IIPOrpeBaHre BECHOM MpaKTUYECKU MPH JIt000i BiakHOCTU. BMecTe ¢ TeM JieTHHE TeMIepaTypbl
pacIpoCTPaHSIOTCS HETITyOOKO, M BECh MOTOK TEIUIa KOHIICHTPUPYETCS B BEPXHUX CIOAX. Takum
oOpa3om, Ouosiornyeckas cpaboTKa B HIKHUX CIIOSIX MOYBEHHOTO MPOQMIIs OYeHb 3aMe[JIeHa.
Hano nonarats, TemnepaTypHbiM (akTOpoM OOBSICHAETCS yCHIIEHHE OMOIOTHYECKOH cpaboTKu
MOBEPXHOCTHBIX CIIOEB, YTO U OTMEYAETCSI MHOTUMHU aBTopamu. [1lo3Tomy npu mpoeKTupoBaHUU
MEJIMOPATUBHBIX CHCTEM Ha TOPQSHBIX MOYBaX MOKHO, OCHOBBIBASCh Ha 3HAHWU COCTaBa U
cBOiicTB  Topda, momOoOpaTh  arpoTeXHUYECKHE TNpUeMbl (TMECKOBAHHE, MYJIbUHPYIOIIUE
MaTepuaibl U Ap.) Ui YIAY4IIEHUs TEMIEpaTypHBIX YCIOBUM IUIAHUPYEMBIX KYJIbTYpP WIH
BbIOpaTh Takue KyJIbTYpbI, TPEOOBAaHUS KOTOPHIX K TEMIIEPATYPHBIM YCIOBUSM COOTBETCTBYIOT
TEMIIepaTypHOMY pexXuMy TOp(hsHbIX mouB. [Ipy XapakTepucTUKe TeMIIepaTypHOro peKuMa ¢
MO3UIMI DKOJOTUU U TpPeOOBaHMI PACTEHHH Ba)KHO BBIJCIUTH CJCAYIONIME IapaMeTphl:
IIpeJIebl TEMIIEpaTyp H CYMMBl aKTHBHBIX TEMIepaTyp B KOpPHEOOMTaeMoOil 30HE,
TEMIEPATYPHBIN IPaIUEHT U IITYOHHY IPOHUKHOBEHHS aKTUBHBIX TEMIIEpaTyp.

HccnenoBanusi TeMnepaTypHOro pekuMa MOMMEHHBIX IOYB MpOBOIMINCH 10 1,6-3,2 M
CTAIlMOHAPHO 3aJI0KEHHBIMU JaT4ukamu (Tepmopesuctopel MMT-4). Hx ornuuutenbHOU
OCOOCHHOCTBIO  fABJIIETCS  3HAYUTENIbHAs  3aBUCHUMOCTb  BEJIMYUH AIIEKTPUYECKOTO
COMPOTHUBIIEHUSI OT Temieparypbl. [IpumeHsieMble B HAIUX HCCIEIOBAaHUAX 3aBOJICKUE
tepmopesuctopsl Tuna MMT  u3roTaBisitoTcsi Ha OCHOBE MEIHO-MapraHIEBBIX OKCHJIHBIX
HOJYIPOBOJHUKOB. VX mpeumyliecTBa 3aKiI04aloTesl B 00IbIION TOYHOCTH HPU CPABHUTEIBHO
HEBBICOKON YYBCTBUTEJIBHOCTU JJIEKTPOM3MEPUTEIHHON amnmapaTypbl U B BO3MOXHOCTU BECTU
JUCTAaHIIMOHHBIE U3MEPEHMs Ha OOJBIIMX INIyOMHaX MpH JI0O00M KOJIMYECTBE TOUYEK M3MEPEHHUs
oxHuM npudopom [Muwumesa u ap., 1975). Tepmopesucropst MMT-4 nmeroT nuana3on pabounx
temneparyp -60+125 rpaaycoB C, cpok cimyx0sl - 5000 yacoB, cpok xpaHeHus - ao 10 jer
[Iedrens, 1973]. [TokazaHus MOXKHO CHHMMAaTh MOCTOM MOCTOSIHHOTO Toka P-334, 1] 4313.

Meuorue aBtopsl [[1€60B, Amnekcanaposa, 1973; Ilaudwunos, 1975; Yurup, 1978;
KoBnma, 1980] oTMe4aroT, 4To ecTeCTBEHHAs XOJOMHOCTh JUTUTEIBLHO-CE30HHO-IIPOMEP3aOIIHX
noyB 3anagHoi CuOupH - TIaBHBIA JUMUTHPYIOUIMH (akTop A CelbCKOXO3HCTBEHHBIX
KyneTyp. I[Ipexxae Bcero 3To oTHOCHTCS K TOpdsHBIM mouBaM. B Tabn. 39 mnpuBeneHsI
TpeOOBaHUS  pa3IMYHBIX KYJIbTYp K IOYBEHHBIM YCJOBUsM, a B Tabn. 40 - temmeparypa
TOp(siHBIX TOYB B KOopHeoOuTaeMoMm cioe. M3 naHHBIX Tabmull cieqyer, 4To Ha Hayajio
BEreTaly TeMIIepaTypHble YCIOBUS B  TOPQSHBIX TMOYBAX  OJIATONPUATHBI TOJNBKO JIJIS
MHOTOJIETHUX TpaB, a MUHUMAaJIbHbIE TEMIEpPaTypbl NPOPACTAaHUS CEMSH IPUTOIHBI
IIPAKTUYECKH JUIsI BCEX PallOHMPOBAHHBIX COPTOB CEIbCKOXO3SMCTBEHHBIX KYJIbTYD.



Tadonuma 39

TemnepaTypHbIe yCJI0BUS NPOPACTAHNS CeMSIH U NOSIBJICHUS BCXO10B
CeIbCKOX03SIiCTBEHHBIX KYJIbTYP

Kynbrypa, copr Temmneparypa npopacranusi ceMsiH | MUHUMaJIbHBIC Wnrepsan
MHUHUMaJIbHAs ONTHMAaJIbHAS TEMIIEpaTyphI TeMIieparyp
TIOSIBJICHUS HanOONBIINX
BCX0J0B, ° C BCxoJi0B, ° C
Posxb o3umas 0-1" 2-37
[Tmennna sposast 0 28" - 4-26"
I'opox Ha 3epHO 1 23" - 8-24"
SlumeHs sipoBoi 0 307 - 8-26"
Kpacnosipckuii 80
YepBoHeI 0 26 - 8-30
Bumep 0 22" - 4-26°
Osgec, Hapemvckuit 0 24" - 8-30"
943
I'peunxa 347 - 6-7 -
Kanununckas
Jlen-ponryner, 0 247 - 2-34"
Tomckuii 10
Kyxkypysa 8-10" - 10-117 -
Buka sipoBast 1-27 - 2-37 -
Krnesep nyrosoit 0-1" - 2-37 -
CBekJia KopMoBast 347 - 6-7 -
TToxcomHeyHnK Ha 56 - 8-9" -
CHJIIOC
Kaptodens 56 - 8-9" -

* _ maguble TOMCKOM CEIBbCKO*03IMCTBEHHON OINBITHOM CTaHITHN
** — CrenanoB (1948)
«» - TaHHBIE OTCYTCTBYIOT
Taoauma 40
[oka3aTenn TeMIIEPATYPHOTO Pe;KHMA OCYIIAEMBIX TOP(STHBIX OYB HA MIEPHO]
MOCEB-MOCATKA CEIBCKOXO03MICTBEHHBIX KYJIbTYP

[Mokazareny TeMIepaTypHOro pexuma
Kymmtypa Crioco0 Tomt Croit TrauBanus, | Temmneparypa ciost 0-
OCYIIICHUST cM (mpeaensi o | 30 cm, °C (peaesnsl mo
BapHaHTaM) BapHaHTaM)

Mrorogeriue | AKPHITHIA 1977 1-14 20 [ 420
TpaBsl ApeHaxK 1978 13-21 He oImp.

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

Ogec 3aKphIThIIA 1977 14-31 0,0 +4,7
JIpeHax 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 omp.
JpeHax 1978 36-39 HE OIp.

1979 20-26 0,2 +4,1

1980 27-30 0,3 +4,0

1981 HE OIIp. 0,4 +4.9

1982 28-32 2,0 +7,0

[TpoBenenusie Hamu wucciaenoBanus [Muumesa, 1983, 1984] mokaspiBaroT, dTO

ocymraembeie TopdsiHbIe TOYBHI TpoMep3atoT 10 100 cM He3aBHCHMO OT crocoda MX OCYIICHUS



(tabm. 41). [lanHoe mnpoMep3aHHE HAYMHACTCS B OKTIOpE M MPOJOIDKACTCS OKOJIO IIECTH
MecsieB. CpemaHsis MHTEHCUBHOCTh mpomep3anust - 0,5-0,6 cm/cyr. Haubonpmias rimyOuna
poMep3aHusi OTMEYaeTcsi B siHBape-peBpane. B cpaBHEHMH C aHajloraMm  €BpOIEHCKOMN
tepputopun CCCP, rinyOuna nmpomep3aHus ocymaeMblXx TOPpGIHbIX TouB CHOUPH 3HAYUTEIIBHO
Oonpire. Tak, rryonHa mpoMep3aHusi TOPPSHBIX MOYB B Memiepckoid HU3MEHHOCTH COCTaBIISICT
30-35 cm (Macnog, 1960), Ha ceBepe eBporneiickoit vactu CCCP - 50-80 cm (Hecrepenko, 1974,
1979), B bapabunckoit Husmennoctu - 70-110 cm (bapanoB, 1969; Jlorunos, 1974).
Haubonpias ckopocTh mpomep3aHus B TOPPSHBIX IOYBaX OTMEYAEeTCsl B PaHHE-3UMHUN
NepUOo, KOIJia TEMIEPATYphl 1aJEKO HE caMble HU3KUE (CamMble HU3KUE TEMIIEpaTypbl BO3yXa B
sHBape-(peBpale), HO CHEXKHBIM MOKPOB - HEOOJBIION MOITHOCTU. BbIcoTa CHEXHOTo MOKpOBa
OKa3bIBACT BJIMSHHUE U Ha Nocieayrolee npomep3anue. Tak, pa3HULa B MOIIHOCTH CHEXHOI'O
nokposa B 20 cM ompeaensieT U pa3Hylo TIyOuHy MpoMep3aHusi U CPOKH OoTTauBaHus (puc.l8).
OTcroza cneyer, 4To MEpONPUSATH O CHEro3ajaepaHuio (0cOOEHHO B paHHE-3UMHHUN TIepH-
0J1) MOTYT OKa3aThb CYIIECTBEHHOE BIMSHHE Ha TEeMIepaTypy  KOPHEOOUTaeMOro CIosl.
OddextuBHoCcTh dTOro ObUTa BBIBICHA B.M.Kosmosckum (1957) m H.B.Opnosckum (1974),
UCCJICIOBaHMs KOTOPBIX IMOKAa3alld, YTO JAHHBIM CIIOCOOOM MOXKHO TOBBICUTH TEMIIEPATYpPY
Top(siHbIX TTOUB Ha 3 rpaayca C, 4TO OYEHb BaXKHO JJISl CEIbCKOXO039HCTBEHHOTO ITPOU3BOJICTBA
B YCJIOBUSX IOKHO-TaeXHOM moja30Hbl. B.A.Anamenko (1972) mokazan, 4To mpu TemrmepaType
nouBsl 4 rpagyca C Ha rmyOnHe 5 oM (cpenHsisi TIIyOMHA 33€TIKH CEMSIH) TPOJOKUTENIEHOCTh
nepuona [IOCEB-BCXO/bI cocrasnsier 26 nHel, a npu temmneparype Beimie Ha 1, 2, 3 u 4
rpaayca C ero npoaomKUTENIbHOCTh OYAET COCTaBIATh cooTBeTcTBeHHO 20, 18, 16 u 14 nuei.
[Togo6HbIe onbIThl ObUTH TpoBeAeHbl B 1949 r. CrommuBenom u Criparom [Puuapnac, Xaraw,
Mak-Kosura, 1955] (puc. 19).

Taonupa 41

IMoka3aTen npoMep3aHUsI-OTTAUBAHMS O0CYIIaeMbIX TOP(SIHBIX MOYB

Crioco6 ocymieHust, 00bEKT, palioH BapuanTsl Toawt ['myOuna Hata
OCyIIECHUS MPOMEpP3aHus, | TIOJHOTO
cM OTTaMBaHMs
1973-74 107 19.09
1974-75 77 9.07
OTkpbITEIe KaHATBL, «OTKPBITOE OOITOY 400 1975-76 84 22.07
3BIPSIHCKOTO paiioHa, noiima YynbeiMa 1976-77 77 20.06
1977-78 55 24.06
1978-79 50 17.06
OTKpHITEIE KaHANTEI, «BepxHue myra» 150 1978-79 54
[erapckoro paiiona, nmoiima 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
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Puc. 19 Usmenenve cyxo20 eeca xopwed, cmepuw

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

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



3a BEreTalMOHHBIA MEPUOJA OCyIIaeMble TOPQSHBIE TMOYBHI IONMBI HPOTPEBAIOTCS
HEernyOOKo, U JUIS HUX XapaKTEpHbI HEBBICOKHUE CPEIHEBEreTallMOHHbIE TeMmIepaTyphl (Taoil.
42). Temmnieparypa nmous Ha ryonae 20 cM HOJIEPKUBACTCS HA YPOBHE aKTUBHBIX TEMIIEPATYP,
no J[.W.Iamko (1967), TOAbKO MOJIOBUHY NaHHOTO Tepuoaa. Heobxoaumo Takke HMETh B
BUAY, YTO HaJIM4YHe MOAOOHBIX TeMIepaTyp B TOP(AHBIX OCYIIAEMBIX MOYBAX OKAa3bIBACTCA
CMEIIIEHHBIM K KOHILY NIepHOja BereTaluu, 4To OJarompusiTHO TOJBKO JUIS MO3/IHO yOUpPaeMbIX

CEIbCKOXO35MCTBEHHBIX KYJIBTYP.
Taonuma 42

IToxa3zaTe M TEMIEPATYPHOI'O PEKUMA 0CYLIAEMBbIX 3aKPBITHIM APEHAKOM
N0YB HA PO/ BereTAlMH CeJIbCKOX03AiiCTBEHHBIX KYJIbTYP

TToxa3zarenn T'ogwr

1979 1980 1981 1982
I'nyOuna HpOpaCTaHI/I}IOaKTI/IBHLIX 60 45 65 30
temnepatyp (6onee 10°), cm
Cymma aI;TI/IBHBIX TeMIlepaTyp BO3ayxa 1903 1916 1974 1880
Bolie 10
I'nyOuna paCHpOCTpaHSHI/ISI JETHUX 20 Her o5 10
temnepatyp (bonee 15°), cm
[TpoomKUTENEHOCTD TIEpHO/IA C
Temmepatypoii 6osiee 10° Ha riryoune 20 52 46 50 21
cM, % OT BCEro nepro/ia BereTaiuu
CymMma Temriiepatyp Ha riayoune 20 cMm 1560 1386 1668 1221
Cpennsist Temneparypa (°C) 3a nepuoj 7.9 7.0 85 6,2
Bereraiuu Ha riryoute 20 ¢M Mo4BbI

Ocoboro BHUMaHMS  3aCITy>KUBACT clenyroiee OOCTOSITENIbCTBO: W3  aHallu3a
TEMIEPATYPHOTO pexuMa TOPQSIHBIX MOYB IO CyMME aKTHUBHBIX TemrepaTyp Ha riyoune 20 cm
CIIEZlyeT, YTO TPAKTUYECKH BCE CEIBCKOXO3SMCTBEHHBIE KYIbTYPHl Ha JaHHBIX II0YBax
JOJKHBI OBITH oOecrieueHbl TerioM (cM. Tabmuibl 39 u 41). BMmecte ¢ TeM, Ha OCHOBaHHUU
HAIIUX MCCJIEIOBAHUN M JIUTEPATYPHBIX MAHHBIX, O KOTOPHIX YIMOMHUHAJIOCH BBIIIE, W3BECTHO,
YTO IMOBEPXHOCTHBIM CII0H OCYIIEHHBIX TOP(SHBIX MOYB IPOrPEBAETCs B OTJENIbHBIE IEPUO/IBI 10
50-60 rpamyco C. Kak cosepmenHo BepHO otMmeuaeT B.I.Yurup (1978:55), "maxoTHbIA cIoi
/.../ BO BpeMs BereTalyu neperper, U TeMmmnepaTrypa Mo4B JUMUTHPYET BETeTalUI0 He HUKHUMU
CBOMMH 3HA4YCHUsIMH, a BepXxHUMHU". [Ipn 3TOM riryOMHA MPOHUKHOBEHHS BHICOKHUX TEMITEPATYP
nocturaer 20 cM. 3aBUCHMOCTb TeMIepaTypbl BO3/AyXa M MOYBBl Ha TiyomHax 5 u 20 cMm
MOATBEPKIAETCS TaK)KE€ 3HAYEHUSIMU TeMIlepaTypHoro rpagauenTa (tabn. 43). CremoBaTenbHO,
HaJ0 TojaraTb, YTO OLIEHKAa TEIIO00ECTIEYeHHOCTH CEeIbCKOXO3SIMCTBEHHBIX KYJIBTYp IO
CyMMe€ TeMIEepaTyp Ha JaHHOMU IITyOuHE sIBIsieTcs HelpaBWIbHON. BmecTe ¢ Tem, Ha riryoune 30-
40 cM 3aBUCHMOCTb TeMIEpaTypbl IIOYB OT TEMIepaTypbl BO3AyXa pe3Ko TMagaeT u
XapaKTepU3yeTcss paBHOMEPHBIM W3MEHEHHEM B T€YEHHE BCETO BETeTAlMOHHOTO Tepuoaa. o
UIOJIS TeMIiepaTypa Mo4B Ha JaHHOM riyOmHe umeet 3HaueHus 0-10 rpagycoB C, u TOIbKO B
aBryCTe-CeHTsIOpe JaHHbI cjoi mporpeBaercs no 10-15 rpanycor C. Hamo monarars, cymma
Temrneparyp TopdsaHbIX mouB Ha riyouHe 30 cm Oyner Oonee TOCTOBEPHO XapaKTEpU30BaTh
KaK TEeIUI000ECIIEYCeHHOCTh CEITbCKOXO3SHUCTBEHHBIX KYIBTYP, TaK M TEMIEPATYPHBIH PEXAM
MOYB.



Taonunga 43

BepruxajbHblii FPaJMeHT 0CYLLIEHHBIX TOP(SIHBIX NI0YB

Mecsbl
Hoxasatemt | Ton Obrexr fewama |l oy [ v | v |oIx | VeI
Temneparypa | 1979 84 | 175 | 201 | 145 | 100 | 141
BO3AYyXa, ° C
O0ecrneueHHOCTD
TEeMIIEepaTyphI 52,0 | 175 | 195 | 504 17,5 13,5
BO31YyXa, %
Jpenax «Bepxuuit | 0,3 3,7 3,3 0,7 -0,2 He omp.
JyT» 3BIPSHCKOTO I 2,9 5,3 2,8 0,7 -2,5 He omp.
BeprukanbHblit paiiona i 2,9 3,5 2,5 -0,8 0,1 He omp.
rpagueHT OTKpBITBIC KaHAJIBI | 4,8 4,3 8,1 He He omp.
«OTKpBITOE OOTIOTOY 1 He omp.| 9,7 4,2 8,1 He omp.
3BIPSIHCKOTO paiioHa 1l 3,2 51 47 omp- He omp.
Teunepatypa | 1982 101 | 180 | 179 | 154 | 85 132
BO3ayXa, ° C
O0ecrieueHHOCTD
TEeMIIepaTyphI 12,0 8,1 65,0 | 30,1 56,1 15,0
BO31YyXAa, %
BepTHKatbHbli Jpenax «Bepxuuit | 0,1 4,4 2,8 6,1 -0,2 He omp.
rpameHT JyT» 3BIPSTHCKOTO I 3,7 4,1 3,8 2,5 -2,9 He omp.
paiioHa i 4,3 3,9 4.0 -0,8 0,5 He omp.

TeMnepaTypHbIii pesKUM IePHOBBIX M IePHOBO-TJIeeBaThIX M0YB. [0 sxoornyeckoit
kinaccupukanun TemreparypHoro pexuma A.M.Ilyneruna (1972), wuccnenyemsie 1epHOBBIC
U JIEPHOBO-TJIEEBATHIE TOUBBI OTHOCITCSA K TEIJIbIM, OJArONpUATHBIM Ul MPOM3PACTaHUS BCEX
CEJIbCKOXO3SUCTBEHHBIX KYNbTYp (Tabis. 44), HecMoTps Ha ux riaybokoe mpomepsaHue (Tadi.
45). Yxe Kk Havaly Bererally MHOTOJIETHHMX TpaB (B cpefiHeM — 1 Masi) KopHEeOOUTaeMblil CII0i
JMAHHBIX TI0YB TOJHOCTHIO XapaKTEpU3YeTCs HaJMYUEM  TIOJIOKHUTENIBHBIX TeMIeparyp,
HE3aBUCHMO OT ITyOUHBI uX mpomep3anusi. [lonoGHOe ObIcTpoe U r1yO0OKOe pacipocTpaHeHue
MOJIOKHUTEIBHBIX ~TEMIEpaTyp OIpPENeNseTCs XOpOIIeHd TErIONPOBOIHOCTHIO JIEPHOBBIX U
JIEPHOBO-TJIEEBATHIX MONMEHHBIX MOYB, 4YTO 3HAYUTEIHHO CHMXKAeT BEPTUKAJIBHBIN IPaJUEHT B
KOpHEOOUTaeMOH 30HeE.



TaoOnuma 44

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

[okazaTenu TeMnepaTypHOTo
pexrMa
Temneparypa
Kymrypa Bun menmvopaimy, mo4Bs Tompt Cron ciost 01?30?:154,
OTTauBaHMs, CM
’ °C (npenemnsl
(penens! no o
BapHaHTaM)
BapHaHTaM)
1974 40 He omp.
Oporrenne, 1epHOBBIC 1975 Mep3noTHI HeT He omp.
1976 80 He omp.
OpotieHue, 1epHOBO- 1974 34 He onp.
FJ'ICeB’aTBIe 1975 62 He omp.
MHoronetHue 1976 66 He omp.
TpaBbl 1977 32-42 2-10
1978 30-37 5-6
Ocyo1enne, 1epPHOBO- 1979 15-20 -0,7+1,9
riieeBaThIe 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
OporieHne, 1epHOBBIC 1975 Mep3noTHI HeT He orp.
1976 Mep3noTHI HeT He orp.
Opomienue, 1epHOBO- 1974 66 0971
FJ'ICeB’aTBIe 1975 Mep3noTHI HeT 5-17
Onec 1976 Mep3noTHI HeT 4783
1977 60-73 7-15
1978 He omp. 3-6
OcymieHue, JepHOBO- 1979 36-70 1314
rJieeBaThIe 1983 47-50 3-10
1981 He omp. 7-11
1982 67-61 7-10
OporieHue, 1epHOBO- 1974 75 7-10
rIIeeBaThIe 1976 Mep3noTHI HEeT 8-12
1977 83-141 15-23
Kykypysa 1978 74-96 8-15
Ocy1mieHue, JepHOBO- 1979 60-92 3-9
rIieeBaThle 1983 56-62 4-10
1981 He omp. 5-8
1982 84-110 8-11




Tadonuma 45

IMoka3zaTenn MPOMEP3aHUA-OTTAUBAHUSA TCPHOBBIX U ICPHOBO-TJIe€BATHIX IIOYB

['my6una [Hara
Bug
ITouBsl Toaer MIPOME3aHus, TIOJIHOTO
MEIHOopau
CcM OTTauBaAHHUSA
1971-72 205 He omp.
Heponse | L7273 90 He omp.
CPHOBNIC ™197374 160 20.06
1974-75 110 28.04
OporieHue 1975-76 90 4.05
1972-73 60 He omp.
JlepHOBO- Ty 73777 127 13.06
TJICCBATHIC
1974-75 66 5.05
1975-76 75 10.05
1976-77 165 25.06
1977-78 163 6.07
Ocymenme | 7\CPHOBO- 1978779 166 5.07
TJIECBATHIC
1979-80 150 25.06
1981-62 150 29.06

Cpennsis TeMmriepaTypa MOUYBBI 32 MEPUOJ BereTanuu Ha riayomne 20 cM uU3MeEHsETCS B
npenenax 12-15 rpagycoB C, uTo B JBa pasa BbIIIE [0 CPABHEHUIO C TOP(PSHBIMU MOYBAMU
(Tabin. 46). Bech mouBeHHBII poduiis nporpeBaercs 1o temreparyp 10 rpagycos C u Bbime, a
riyOMHa pacrlpoCTpaHeHHsl JeTHUX Temmeparyp gocturaet 130 cm (cm. tabma. 46). IlomoOHbie
TEMIEPATyphbl B [IOYBE B pa3HbIe M0 TEII000ECHEUYEHHOCTH IO/l COCTaBIAOT OT 7 110 50%
BEreTallMOHHOI0 Tepuoja. 3aciaykHBaeT BHUMAHHUS CpaBHEHHE TEMIIEPAaTypHOTO  pexuMa
JIEPHOBO-TJIEEBATHIX MOYB BBICOKOM MOWMBI (p.TOMb) U MOAOOHBIX K€ MOYB HU3KOM MONMBI
(p.Kus). Ilocnennue, mpexxae Bcero, BBIAEIAIOTCS OoblIel IimyOrMHON npoMep3anus. B Ternbie
3UMBbl Ha BBICOKOW MOMMe IiIyOMHa IMpoMep3aHus 1epHOBO-TJIeeBaThIX MOYB gocturaet 60 cm, a
HHU3KOU MOWMBI - 150 cM; B XOJIOJHBIE TOJIBI COOTBETCTBEHHO 66 1 150 cM (cM. Tab. 45)

Tab6numa 46
TeMnepaTypHblii pe;KMM ePHOBBIX NMOYB
T [TouBsl
[Noxkazarenn m JICPHOBO-
TTOWMBI JICPHOBBIC
TIIeeBaThIe
c BBICOKas He omp. 1923
yMMa aKTnilifz(eTlegaoneolgTyp BO3/lyXa — 1778
’ HU3Kas 1880
[v6 BBICOKAs 240 6oxee 200
JyOMHA PacpOCTPaHEHHs aKTHBHBIX
temmieparyp (6omiee 10°) cm BRICOKaR 260 180
HU3Kas He omp. 110
IIponomkuTenbHOCTH NEPUOJIA C BBICOKAs 87 80
TemriepaTypoii 6onee 10° Ha riryoune 20 BBICOKAs 64 60
CM, % oT Bcero nepuoaa Bereraqun HU3Kas He omp. 70
BBLICOKAs 15,2 13,5
CpenHsisi TeMIIepaTypa MOouBbI 3a MEPUO]
Bereraru Ha riryoune 20 cm, °C BhIcoKas 12,6 121
HHU3Kas He omp. 13,3
v BBICOKAs 150 120
TyOMHA pacpOCTPaHEHUSUIETHIX
temneparyp (boneel5°), cm BRICOKaR 80 50
HU3Kast He omp. 33




JlepHOBO-TJIeE€BaThIE IOUBBI HU3KOW MONMBI 3HAYUTEIBHO XOJOJHEE aHAJIOTMUYHBIX OYB
BBICOKOW TOMMBI U B mepuoj Bererauuu (cM.1adin. 46). Hamgo monarate, OCHOBHasi MpUYMHA
3aKJII0YAETCs B Pa3jM4YMM BOAHOIO pEeXHMMa JaHHBIX MoyB. Ilpenensl BlIa)kHOCTHU AEPHOBO-
riieeBaThIX ITOYB HU3KOU moiiMel coctasisgeT 0,6 I1B - 1B, Bricokoi moiimel - 0,7 I1IIB - TIT1B
i npubmusurensao 0,5-0,7 [1B.

B 3axmoueHne OTMETHM OCOOEHHOCTH TEMIEpaTypHOTO peKUMa H3yYEHHBIX IOYB.
Ocymiaemble  TOp(QsiHbIE TOYBBI MO CBOMM TEIJIOBBIM CBOHCTBAM OTHOCATCS K XOJIOJHBIM
noyBaM. be3 TemyoBod MeaMOpaluu OCyllaeMble TOP(sHbIE IOYBBI IO TEMIEpaTypHBIM
YCIOBHAM 32 BECh BETCTAIlMOHHBI TEPHOJ  COOTBETCTBYIOT  TPEOOBAaHUSM  TOJIBKO
MHOI'OJIETHUX TpaB. TemmnepaTypHbI peXUM OCyIIaeMbIX TOP(SAHBIX MOYB XapaKTepuszyercs
KOHTPACTHOCTBIO, YTO KpaliHe HeOIaronpusaTHO KaK ISl CEIbCKOXO3SHCTBEHHBIX KYIbTYp, TaK U
JUISl TEHETUYECKU OOYCIIOBJIEHHBIX MOYBEHHBIX pexnMoB. OTcroa cieayer HeoO0XOAUMOCTh
JIBYCTOPOHHETO PETYJIMPOBAHUSA BOJHOTO pEeXHMMa TOPQSHBIX OCYIIAeMBIX IOYB C LENbIO
CHIDKEHHSI TEMIIEPATypHOI'O I'PaJMeHTa B IOBEPXHOCTHOM CJIO€ MOYBBI. TemneparypHbiit
peXHUM JIEPHOBBIX M JEPHOBO-TJIEEBATHIX II0YB BHICOKOM M HHU3KOW IOHMBI OTBEYaeT
TpeOOBaHUAM BCEX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYpP MOATAEKHOM 30HBI.

Takum  oOpa3oM, TIpM  YCIOBHM  COOTBETCTBHS  ONTHMYMOB  TpeOOBaHHI
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp K TeMIepaType B IIpeleliaXx KiIuMmara pernoHa U Kiumara
[IOYB BO3MOYKHO TIOJYYEHHE YCTOMUYMBBIX YpOXKA€B IIPU COXPAHEHUU SKOJIOIMYECKOIO
paBHOBecHsl B mHouBax. Tak Kak HW3MEHEHME TeMmIleparypsl B mpeaenax 2-3 rpaayco C
BO3MO>KHO 32 CUET U3MEHEHHUS BJIQXXHOCTH I10YB, 33/1a4a ONTUMHU3ALNN TEMIIEPATYPHOTO pexuMa
HOYB MPU MPOESKTUPOBAHUM JJOJDKHA PEIATHCSI COBMECTHO € ONTUMH3AIMEN BOJTHOTO PEXUMA.

OKHCIHUTENbHO-BOCCTAHOBUTENbHB W peXUM 004 B. U3yueHue
OKHMCIIUTEIbHO-BOCCTaHOBUTENbHOrO MoTeHuana (OBII) B mouBax mpejcTaBisieT HHTEpEC U B
TEOPETUYECKOM, U B IPAKTUYECKOM aCIEKTaX, BIIOJIHE 3aKOHOMEPHO N03TOMY, uTOo OB-pexumy
MOCBALIEHO OOJIBIIOE KOJINYECTBO PabOT, B KOTOPHIX OMNMCaHbl BiausHUE Ha BenuuuHy OBII
a’paluy, BIAXHOCTH , WHTCHCHBHOCTH OMoOXxuMHUuYeckux mpoueccoB [Hryen Bu, 1968;
Kaypuues, 1969, 1981; Jlioxuna, 1971; Bosurok, Knumenko, 1982], comepikanus 3aKHCHOTO
xkeneza [[laHTHMYpOBa, 1969;  buprokosa, 1975;  Kaypuues, 1978], mporeccoB
amMMoHH(uKkaimu W HuTpubukauu [Tapapuna, Tapapun, 1970; Jlarpymuna, 1975],
temrepaTypbl [Manuii, 1973; Kymna, 1979; [lenxos, 1981]. BaxHo 0c000 MOI4EpKHYTh, YTO
MHeHUs 0 B3auMoBIMsiHMM OBII m nmapaMeTpoB MOYBEHHBIX PEKUMOB IPOTHUBOpPEYMBHI. Tak,
Hapsy C HanmaueM oOpatHo# 3aBucuMoctd Mexay OBII u BnaxHocThio [3bipuH, ['punjgens,
1963; Hryen Bu, 1968] ormeuaercs u mpsiMast cBsizb [[enkos, 1981], a C.T.BosHwk wu
H.N.Knumenko (1982) omuceiBaror cBsizb Mexay OBII u  BraxHOCTPIO B OCYyIIaeMbIX
TopQsHBIX MOoYBax  mapabomnoil  Tpereero  mopsaka. B paborax J.K.Kymma (1979),
C.T.Bozntok (1982), manpumep, momguepkuBaercsi Hanmuuue npsmoir  3apucumoctu  OBIT ot
temneparypbl mouBbl, a B.C./lenkoB (1981) orpuiiaer BO3MOXXHOCTh MOA0OHON cBsA3HU. Bce
3TO CBUJETEIBCTBYET O TOM, yTO MexaHu3M OB-mporieccoB B o4Bax OUY€Hb CIOXKEH.

Jna  u3yuenus OKHUCJINTEIbHO-BOCCTAHOBUTEIBHOIO COCTOSIHUSL II0YB IIOWM
WCIOJIb30BAINCHh ITUIATUHUPOBAHHBIE 3JIEKTPOJbI, HW3TOTOBJIEHHBIE COTJACHO  METOAMKAM
B.A.Padunosnua u  C.B.Kyposckoii (1953) u T.IL.Ilonosoii u B.C.PocmsxoBa (1963) ¢
HamuMu u3MeHeHusiMu [Muumea, 1975]. Dnexktpomsl 3akiaapiBaanck crainupoHapHo B 10-
CaHTHUMETPOBBIE CJIOU 70 TyOuHsl 1,6-2,1 M, mokazanust cHumanuck npudopamu ICK-1 u AD-
72 yepe3 3 1HA B TEUEHUE BET€TAIMOHHOTO MEPHO/IA.

Junamuka OBII B JepHOBBIX M JAepHOBO-IJieeBAaTbIX No4YBax. OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBI pEXUM  IOYB OINpeAeNseTcsi, Kak H3BECTHO, HMX T'€HETHYECKUMH
CBOMCTBAMH M MOYBOOOPA3yIOIMMH yCIOBUAMHU. Tak, UCCIenyeMble OYBBl XapaKTEPU3YIOTCS
BBICOKOM  BOJONPOHUIIAEMOCTBIO W,  CJIEIOBATElIbHO, BO3JYXOHOCHOW  IOPO3HOCTHIO,
oOecreynBaroIIell TOCHOJCTBO OKHUCIMTENBHBIX YCIOBHHM. OJHAKO 3TO HE O3HA4YaeT, 4YTO
U3MEHEHHE BIQXXKHOCTH B II0YBE HE  BIWSIET HA OKHUCIMTEIbHO-BOCCTAHOBUTEIBHYIO
oOctanoBky. Crenenp wusMeHeHuss OB-pexuMa 3aBUCHUT OT CTENEHH AMCIEPCHOCTH U



arperupoBaHHOCTH MOYB WK orpenensercs nuddepeHuansHol Topo3HocThio. COOTHOIIEHNE
MOp Pa3HBIX Pa3MEPOB U €CTh MPUUMHA reTeporeHHocTH OB-ycioBuil B MOYBEHHOM Npoduiie.
[TpoBenennsie uccnenoBanus (Pesyr, 1971) no3Bosnmiau cpaenaTh CIEAYIOIIMA BBIBOA: UYEM
IUIOTHEE M0YBa U 4YeM OoJibllie ee BIaKHOCTh, TeM MeiJieHHee oTBoauTcs u3 nouBbl CO u tem
CUJIbHEE MPOSIBISIETCA TEHJACHIMS K HAKOIUICHUIO B HEW JJAHHOIO 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 npeneisl 20%. OB-cocTtosiHMe MOYB claraercs W3
OBII arperaToB, XapakTepHU3yIOIIUXCs IopaMu pa3sHbIX pazmepoB U OBII mouBeHHBIX CII0€B Ha
pas3HbIX TIIYOMHAaX U OmpenenseT OMOIHEPreTUYeCKOe COCTOSHHUE MOYBBI HAa KaXKIblii MOMEHT
BpPEMEHH, CIIEZOBATEIIbHO, M YCIOBHS KH3HEOOECIIeUeHUsI KOPHEBON CHCTEMBI PaCTEHUH.

KocBenHo cocrossane OB-ycinoBuii Mo4yB ONpeAeNsiIOT MO CBOOOTHOW IOPO3HOCTH,
KOTOpasi paBHA Pa3HOCTH MEXIy OOIed MOPO3HOCThI0O U 00heMOM BOABI B mouBe (PeByr,
1971). 3amerum, uro nokazatens [1I1B B ocymuTenbHON Menvopalnuu HET, €CTh IOKa3aTelb
IIOJIHOM BJIAroeMKOCTH. B opolieHuu BO3JyXOHOCHas MOPO3HOCTb IIOYB OIpENesieTcs Kak
pa3HOCTh MEXIy 00beMoM, cooTBeTcTBYyrOmUM [II1B mouB U WX BIAXHOCTBIO (B JIUTEpAType
TaK)K€ MCIOJIb3YIOTCS TEPMHHBI '"MOPO3HOCTH a’pauuu”, "BO3AYyXOEMKas MMOPO3HOCTh',
"BO3IyXOHOCHAs TOPO3HOCTH", "BO3AYXOEMKOCTH").

Junamuka OBII B MuHepaJbHbIX M0YBAa BBICOKOH MOMMBbI. B 1epHOBBIX IOYBax
OBII usmensiercs ot 211 go 590 mMB ¢ nmpeobnaganuem 3HadeHuit 300-400 mB. Ilpu stom
npelenbl U3MEHEHUS BO3JYXOHOCHOW IOPO3HOCTH COCTaBIAIOT 5-25% u Oosee.
[IponomxurenbHble U OOWUJIbHBIE OCAJKH BBI3BIBAIOT KPATKOBPEMEHHOE CHUKCHHE
OKHCJIUTEIBHBIX yciaoBuid B cioe 0-10 cM ¢ OBICTPBIM BO3BpAalllCHHEM K YCPETHECHHOU
BenuuuHe 300-400 MB, 4rtO sBiAeTCS pPE3yNbTATOM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOM
O0ydepnoctu nepuoBbix mnouB. [lox mocnemueit, mo M.C.KaypuueBy u [.C.Opnoy (1982),
MOHUMAETCs CHOCOOHOCTh MOYB MPOTUBOCTOATh M3MeHeHuto OBII mpu neficTBUM pa3inyHbIX
¢dakropoB, Hapymammux cioxusiieecs OB-paBHoBecue. B XapakTepucTuke MOYBEHHBIX
IPOIIECCOB JIaHHOE IMOHATHE TpaKTyeTcst Oojiee MIMPOKO, YeM B HEOPraHUYECKOM XUMHH.
[TprunHa 3TOroO 3aKJI0YaeTcsl B TOM, YTO B MOYBAaX CYLIECTBYIOT pazHooOpa3Hble OB-cuctemsl
KaK HEOPTaHUYECKOr0, TaK U OPraHUYECKOTO MPOUCXOKIEHUS, IPUUYEM UX BO3JIEHCTBUE MOKET
OBITH MPSIMBIM U ONOCPEOBAaHHBIM. [IpuMEpOM MOCIIETHETO MOKET CIIYKUTh BHECEHHE B IIOUBY
BELIECTB, BIMSIIOIIMX Ha JKU3HEAEATENbHOCTh MHUKpPO(IOpPH, HO HE BCTYMNAKOUIMX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpu 3TOM moa Bo3aelcTBHEM H3MEHUBLIETOCS
KOJINYECTBA  OIPENENEeHHBIX (U3MOJOTHUECKUX TPYMNI MHUKPOOPTraHU3MOB  IMPOUCXOAUT
u3Mmenenne OB-paBHoBecust mouB. Hano monarate, mo nanHod npuumHe W.C.KaypuueB u
J.C.OpinoB (1982) mpennarator Ha3bpiBaTh OydepHOCTh MouB nuHamuyeckoi. O OydepHOCTH
MOYBBI MOXKHO CYAMTH IO CKOPOCTH HACTYIUIEHHS aHa’dpoOHO3Kca NMpHU 3aTOIIEHUU IMOYBBHI B
ycIoBUSX JlabopaTopHoro onbiTa [bornanos, 1971; Kaypuues, 1975].

Hamu 661 mpoBenien onbiT o u3ydennto OBII B 3aroruieHHBIX mouBax. B Teuenue 12
JHEN mpu 3aToruieHuu JaepHoBoil nouBbl OBII B rymycoBoM ropusoHrte 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 MAaJ€HUS MOTEHIMaja COCTaBWJIa JUIs BEpXHEro ropu3oHTa 4,5
MB/cyT yxe Ha 2-0if JieHb Mociie 3aTOIUICHUs], a B JIEPHOBOOA3O0IMCTHIX MoYBax - 26,5 mB/cyr
[[Cpeunn, 1965]. Tlocne cHATUS 3aTOIUICHHS B HCCIEAYeMOH JIEPHOBOHM TOYBE CKOPOCTh
BoccranoBienust OBII cocraBuna 12,0-19,1 mB/cyr., mpuuem B Teuenue omnoro aus OBII B
rymycoBoM ropusoHte yenmuuwicsa ¢ 211 MB nmo 310 mB. OueBngno, cHuxkenune OBII B
JIEPHOBOI IOYBE CMOXKET IPOM30MTH JMIIb B YCIOBHUSAX IMPOJOJDKUTEIBLHOTO  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 ¢ Onu3kuM 3aneraHueM TpyHTOBBIX BOJ B



nanHbeix mouBax OBII xapakrepusyercss 0Oojiee HHU3KMMHU 3HAYCHHSIMH, YTO OTMEYaeTcs W
npyrumu aBropamu [Opinos, 1970; Patric, Turner, 1968]. 3nauenuss OBII menee 200 mMB
nepuoandecku HaOmomaTes rioyoxke 200 cm. B aepHOBO-TJIeeBaThIX MOYBaX OTMEUAIOTCS U
Oojyiee HU3KHE 3HAUEHUS BO3JYXOHOCHOH MOPO3HOCTH. OIHAKO OKHUCIUTEIbHBIC YCIOBUS B
METPOBOM CJIO€ COXPaHSIOTCS B JAHHBIX I[IOYBaX HE TOJBKO B CPEJHHE, HO M BO BIIAXKHBIC
ronel. W Tombko TiyOke 100 cM BO BCe ToJabl HMCCICIOBAHWNM OTMEYAETCS YMEHBIIECHUE
BO3/IyXOHOCHOM MOPO3HOCTH C OJJHOBPEMEHHBIM CHIKeHHEeM 3HaueHui OBIIL.

PaccmoTtpumMm, kak BiusieT opounieHne Ha auHamMuky OBII 1moyB BBICOKON MONMBI.
[TonuBel HE OKa3BIBAIOT CYIIECTBEHHOTO BJIMSHUS HA COCTOSHUE BO3AYyXOHOCHOW MOPO3HOCTH
u OBII nepHOBBIX TOYB, YTO CBUICTEIBCTBYET O TOM, UTO B HCCIEAYEMBIX MOYBaX
ra3oo0MeH ocyiecTBisieTcs: cBoOomHo. Omuako mpu Oonee dacTeix uaMeHeHusx OBIT B
YCIIOBUSIX OPOIICHUS B JEPHOBBIX MOYBAX BHICOKOW IMONMBI MOXKHO 3aMETUTh CYIIECTBEHHbIE
konebanust 3Hadenuid OBIIL. Tak, cpasy mnocine mnommBa OBII camxkaercs Ha 100-250 mB,
nanee depe3 2-3 qHs MO0 BOCCTaHABIMBAGTCS /10 MEPBOHAYAIBLHOTO YPOBHS, TUOO MPEBHIIIACT
ero (puc. 20). Bce 3TO mo3BOJNIET MPU3HATH, YTO BHICKA3aHHOC MHEHHE O IOJOXKHUTECIHHOM
BO3/ICHICTBUM YacCTBIX IIOJIMBOB HCCIEAYyEMBIX IIOYB BO H30€KaHHWE MOTEPh IMOJMBHBIX BOJI
NOATBEPKIaeTCs U AuHaMukoi OB-ycnoBuii opormaemMbix JepHOBBIX 1MOYB. CoxpaHsronascs
BBICOKAsi TMOPO3HOCTh TMOYB, OBICTpOE CHUXKEHHE U Jjajee moBbilieHHe 3HaueHuil OBII
CBUJICTEIHCTBYIOT O ()POHTAIBHON MUTpAIUM BJIard 3a TPEIeNbl IMOYBEHHOTO Mpoduis mpu
CYILIECTBYIOIIEM TMOJUBHOM pexume. bonee ke Bpicokue 3HaueHus OBII, ormeuaembie B
OpOIIaeMBbIX TOYBAX, YKA3bIBAIOT HAa AKTHBU3AIMIO IPOIIECCOB OOMEHA, CJIEeNOBATEIbHO, U
YBEJIMYEHUE MOJABUKHBIX (POPM MUTATENBHBIX 3JIEMEHTOB.

[IpoBeneHre MOIMBOB Ha JIEPHOBO-TJIEEBATHIX IOYBaX BBICOKOW MONMBI ONPEAEISET
CHI)KEHHE BO3JyXOHOCHOW MOPO3HOCTU B OTIENbHBIX closiX 10 15% mpu 3nauenusix OBII B
npeaenax 350-500 mB. Cnenyer oaHako 3amMeTHUTh, UYTO HAKOILJICHWE BJIard B JEPHOBO-
rJIeeBaThIX TMOYBAaX 3a CUET IMIOJMBOB M3MEHseT Ha  riyoune 1,7 M OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIC YCJIOBHS B CTOPOHY BOCCTAaHOBHUTENIBHBIX K KOHI[y BETe€TallMOHHOTO
nepuoja (puc. 21). B To Bpems kak npu HernonuBHOM BapuanTe cHmxkeHue OBII auxe 200 MB
IIPOUCXOJUT TOJIbKO Ha T1youHe 210 cm.
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1974

Junamuka OBII B MuHepaJdbHBIX 1OYBAa HHU3KOHM moOMMBbI. PaccmarpuBaemas
BO3JIyXOHOCHAasl ~ IOPO3HOCTh OCYIIA€MBIX II0YB HU3KOM IIOMMBI OTHOCUTCS K HEPHOLY
MHTCHCUBHOIO OCYIIEHUS B TeueHHe 3-5 JeT, a BKJIKYas NPEJBAPUTEIBHOE OCYLIEHUE
OTKpBITBIMU KaHasamu - 11-13 ner. Ve B Mae nipu 3aneranun YI'B B npenenax KanuuisspHOTO
HNOJNUTHIBAHUS ~KOPHEOOMTaeMOW 30HBI MOYB BO3AYXOHOCHAs MOPO3HOCTh HM3MEHSETCs MO
BapuanTam ot 16 10 28% B cinoe 0-50 cM ¥ HECKOJBKO MEHBIINE 3HAUeHHs uMeeT B cioe 50-
100 cm (tabnmuma 50). B wurone YI'B omyckaercs Hike 2 M, BO3AyXOHOCHas MOPO3HOCTH
COOTBETCTBEHHO YBEJIMYMBAETCS, COXpPAHSsl BBICOKHE 3HAYEHHUS B KOPHEOOMTAEMOH 30HE /10
KOHIIa BET€TallMOHHOTO nepuoja. Eciau cpaBHUTH 3HaUY€HUS BO3AYXOHOCHOM MOPO3HOCTH IOYB
BBICOKOHN (OpoIllaeMoil) M HU3KOW (OCyllaeMoi) IMOiM, TO 3Hau€HUsl MEpPBbIX OyIyT BHILIE B
cpeaneM Ha 12%, B To Bpems kak 3HaueHuss OBII B Hux Hmxe. Oco0Goro BHUMaHHA
3aCIyKUBAaeT U OTMEYaeMas KOHTPACTHOCTh BO3JyXOHOCHOW IOPO3HOCTH B OCYIIA€MbIX
[OYBax: OT MOJHOTO 3aTOIUIEHUS (TMOPO3HOCTh paBHA HYIIO) [0 BIAXHOCTH, OJIU3KOM K
BJIQXKHOCTH 3aBsifaHusi (IOpo3HOCTh paBHa 66%). Ilpuuem mnogoOHas KOHTPAaCTHOCTH
OTMEYaeTCsl M B YCIOBUAX NepeyBIakHEHUs (BECHOM Npu cHerotasHUM U noabeme YI'B 6muzko
K TIOBEpXHOCTH) M B YCJOBMSIX HEIOCTaTO4HOI BiarooOecnedueHHocTH. I[lo OB-ycrnoBusm
MOYBEHHBIN NMPO(UIb OCYIIaeMbIX JIEPHOBO-TJIEEBATHIX MOYB HU3KOW MOWMBI OJHOPOJIEH U
XapakTepusyercs BbICOKMMHM 3HaueHusiMu OBII.

AHanu3 NpUBENEHHBIX JaHHBIX MO3BOJSET CHAEIaTh BBIBOJ, UTO B JIEPHOBO-TJIEEBATBIX
MOYBaX HU3KOW MONMBI 1O/ BO3JAEHCTBHEM OCYyIIEHUs (POPMHUPYETCS HOBBIN THI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHOTO PEeKUMa ¢ a0COIIOTHBIM T'OCHOJCTBOM OKHUCIMTENBHBIX MpoleccoB. [Ipu
9TOM OCyLIaeMbl€ IIOYBBI XapaKTEPU3YIOTCS HU3KOH Oy(pepHOCThIO, HEYCTONYMBBIMU
3HaueHussMu OBII Bo Bpemenu. Jlunamuka OBII cyniecTBEHHO M3MEHSETCS aXe B TEUEHUE
omHoro mHs (puc. 22). Tak, Ha npoTspkeHuH Tpex yacoB OBII crmos 0-5 cm yBenmuwmics Ha 300
MB, a crog 90-100 cm 3a t0 xe Bpemsa - Ha 400 MB. IlomyueHHble pe3ynbTaTbl TaKke




MNOATBCPKAAIOT BHICOKYHO dKTUBHOCTD IMTPOTCKAOIIUX B OCYIIACMBIX ITOYBaAX 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 3aknroueHne ocTaHOBUMCS Ha BIMSHUU 6-JIETHETO HMHTEHCUBHOTO ocyuieHus Ha OB-
PEXKHUM JIE€PHOBO-TJIEEBATHIX [10YB HU3KOM IMOMNMBI HA BapHaHTE ¢ MEJIKUM ApeHaxeM 0,8 x 16 M,
BJIQKHOCTh IOYB HAa KOTOpPOM camMas BbIcOKas. B TedeHue nepBbIX 3-X JIET OTMEYaercs
ycraHosiieHre OBII B BepxHeM MOIyMETPOBOM ciloe MOYBEHHOro mpodwmis B npeaenax 400-
700 mB, riy6xe - 200-500 MB. B manpreiimem OBII B mouBeHHOM Tpoduie MOIIHOCTHIO 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 BBICOKUMHU 3HAYCHUSIMU.

Takum o6pasom, OB-pexum JepHOBO-TJIEEBATHIX IIOYB HU3KON MOWMBI B YCIOBUSX
OCYILIEHUS CYILIECTBEHHO MEHSETCsI, YTO OCOOCHHO SPKO MPOCIIEKUBAETCSI HAa MpUMEPE JIyTOBO-
00JIOTHBIX OTOP(POBAHHBIX [TOYB, KOTOPHIE BXOJAT COCTABHOM YacCThIO B CTPYKTYPY IMOYBEHHOI'O
IIOKPOBAa HU3KOW TIOHMBI, M CBOMCTBA KOTOPBIX IPHU NMPOEKTUPOBAHUHU OCYLIMTEIBHOW CETH
COBEpIIEHHO HE Y4YUTHIBaIOTCS. BepxoBojaka B JIyroBo-O0JIOTHBIX OTOP(OBAaHHBIX TMOYBaxX B
OTJIMYUE OT MpeolialalomMX B CTPYKTYpPE IIOYBEHHOTO IIOKPOBAa OCYIIAEMOI0  ydacTKa
JICPHOBO-TJIEEBAThIX MMOYB, HAXOJUTCS B TMpenenax mouBeHHoro mpoduis (1-2 M) 10 KoHia
BEreTalluOHHOro nepuona. OpHAaKo e JApeHaX, pacCUMTAaHHBbIM Ha OCYIIEHUE JEpPHOBO-
[JIeeBaThIX IMOYB, MEXKJAPEHHOE 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
COBEpUIEHHO OYEBMJIHO HApYyIIEHHWE HKOJIOTO-TEHETUYECKHX YCIOBUH B JIyrOBO-OOJOTHBIX
oTop(OBaHHBIX TOYBaX, W B HHUX  JOCTOBEPHO  IPOTHOZUPYETCS MHHEpAIH3AIHA
OpPraHMYECKOT0 BELECTBA.
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JNunamuka OBII B Toppsinbix nouBax. [lo cpaBHEHHIO ¢ MUHEpAIbHBIMU TOP(SIHbIE
MOYBBl MMEIOT Psii OCOOCHHOCTEH, KOTOPhIE HWIPAIOT BaXKHYIO poiib B ¢dopmupoBanuu OB-
pexxuma. ITO, TMpekIe BCEro, OOMIIME OPraHUYECKOro BEIECTBA, KOTOPOE MO KOJIUYECTBY
IPEBBIIIACT MMHEPaJIbHYI0 4acTh mouBbl (10 60-90%), a Takke BBICOKOE COJEpKAHUE
XUMHUYECKHX JJIEMEHTOB  IEpeMEHHOW BajeHTHocTH. Hambonee momnHble cBeneHus 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCAX B MEIUOPUPYEMBIX TOPQSHBIX MOYBAX MONHM
eBpomneiickoii yactu Coroza W (pakTopax, BIUSIOMIMX Ha HMX HANPSIKEHHOCTb, W3JI0XKEHBI B
paborax WM.H.CkperaaukoBoi (1956, 1961, 1962), H.C./loky4yaeBa (1969, 1983). Ilo OB-
cocrosHnio Tophsaueix mouB Cubupu u3BectHbl padotsl W.M.I'antumypoa (1958, 1969),
B.M.Ko3znosckoro (1959), M.C.Cuyxunoii (1980, 1982), T.T.Edppemonoii (1977, 1978a,
19786). Opnnako mpeaMeToM HcCleAoBaHUS y4eHbIX CHOUpHU SBISIIMCH TOPQSHBIE MOYBBI
Teppac ¥ BojopazaenoB, auHamuka OBII moiiMeHHBIX TOPGSHBIX TOYB HE M3y4anach. Hamm
OB-cocTosinue TOp(SAHBIX MOYB TOWM HCCIEAOBAIOCH HA OCYHIEHHOM M HEOCYIIEHHOM
BapHaHTaX.

Junamuka OBII B HeocylieHHBIX TOpP(SHBIX NMOYBaxX. 3aTPyAHEHHBI BO31yX00OMEH
OTMEUAaeTCs] B MOYBEHHOM MpOoduiIe HEOCYHICHHBIX TOPQPSHBIX MOYB HA MPOTSIKEHHH BCETO
BEreTallMOHHOTO nepuoja (tadn. 52). Huxke 60 cM B JaHHBIX MMOYBaX OTMEYAIOTCS aHAdPOOHbBIC
ycnoBusi. Toabpko B ceHTSIOpe (B KOHIIE MEPHO/Ia BETeTalllul) CPeTHUE 3HAYCHHS BO3TYXOHOCHOM
MOPO3HOCTH CBMJIETEJILCTBYIOT O BO3MOXXKHOM cMmemieHun OB-ycrnoBuii B CTOPOHY
OKHUCJIUTEIBHBIX MpoleccoB. B cyxoi roa 60-caHTUMETPOBBINA CIIOM HEOCYIIEHHBIX TOPQSHBIX
MOYB OCBOOOXKIAeTCsl OT W30BITKA BJIATM B HIOJNe, U B KopHeoOmtaemoit 3omHe (0-30 cm)
ycraHaBnuBatorcs: 3HadeHus OBII Beime 200 mMB, a B centsbpe msomnera B 200 MB
omyckaetrcss 10 80 cm (puc.24).

OcymieHune co3aeT  KOHTPACTHOCTh BO3JYXOHOCHOH mopo3HocTH (Tabmuma 53).
Cuuraercs, 9r0  HamOoiee  ONAarompwsTHBIE  YCIOBUS  JUIA IIpOU3pacTaHus
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP CO3/al0TCA HA MEJIMOPUPYEMBIX MOYBaX IPU BO3TyXOHOCHOU
noposoct  oT 20 1o 40% [[lanos, Iumkos, 1971]. B TeueHune Bcero BereTaroOHHOTO
nepuoJia ee 3HauUeHHsI U3MEHSAIOTCS B METPOBOM ITOYBEHHOM MpOoduIie OCyIIaeMbIX TOPHIHBIX
noyB oT HyIst 10 50-70%.

[To OB-ycnoBusiM B npousie JaHHBIX MOYB BBIACISIOTCS 3 30HBI:

1) okucnurensHas - B cioe 0-60 cwm;
2) mepexoaHas - B cioe 60-80 cwm;
3) BoccraHoBUTENNbHAS - Ti1yOxe 80 cM (puc.25).

Otmeuaemass HeogHOpoaHOCTh OB-ycioBuil 3acinykuBaer ocoboro BHMMaHus. Eciu B
paccMaTpuBaeMbIX paHee JCPHOBO-TJIEEBATHIX MOYBAX HU3KOW TMONMBI TMOYBEHHBIM MPOQPUIH
XapakTepU3yeTcss Pe3KO OKUCIUTENbHBIMU YCIOBUSIMHM, TO B OKHUCIMTEIBbHOM 30HE TOP(SIHBIX
Mo4B O0Opa3yloTCS MHKPO30HBI aHA’POOHBIX YCIOBUH, a B BOCCTAHOBHUTEIBHOW 30HE -
OKHCIIMTENBHBIX ~ yCIOBUH  (cM. puc. 25). JlOCTOBEPHOCTH 3TOTO  MOATBEPIKIACTCS
MH(OPMALIMOHHO-JIOTMYECKUM aHAJIM30M, COTJIAaCHO KOTOPOMY  BEPOSATHOCTb  IOSIBICHUS
onpeneneHHblx 3HadyeHuid OBII 1o riyOumHe mMOYBEHHOrO MNpO(UIS OIEHHMBAaeTCS  Kak
OTHOIICHUE YaCTOTHI MX MOSIBJICHHUS U OOIIEH YacTOThl u3MepeHus (Tabi.47).

BeposiTHOCTh TOSIBIEHMS BOCCTAHOBMTENBHBIX YCJIOBUH B  BepXHEH uyacTu mnpoduis
kpaitne Mama (P; = 0,014 - 0,130), 9TO CBHIETENBCTBYET O NMPEOOIaIaHUU B JaHHOM CJIOC
OKUCTUTENBHBIX ycinoBui co 3HaueHusiMu OBII 401-600 mB u nepemenno OB-ycnoBuii ¢ OBII
201-400MmB (P coorBercTBerHO paBeH 0,410 u 0,390). Ho ¢ riryOMHO# BEpOSTHOCTh TOSIBICHUS
BOCCTaHOBUTEJNIBHBIX YCIOBUI B OCyIlIaeMbIX TOP(SHBIX MOYBax yBeanuuBaeTcs. Ha ocHoBaHun
MPOBEJICHHOr0 aHajin3a BhIAeNsgeTcs Takxke cior 40-60 cm nmo mmpokomy nuanazony OBII, o
YEeM CBHJIETENILCTBYIOT 3HAYEHMSI BEPOSITHOCTH.
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Taonunga 47

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

I'nyOuna OBIL, mB
’ 201 - 401 - bonee
oM <0 | 0-200 | 450 600 601
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-ycnoBwuii B TOpSHBIX MOYBAX MOATBEPKAACTCS U HU3KOH Oy(epHOCTHIO
nous - 37 MB/cyT, mpuyem B nepBbie nBa nHA nocne 3aroruieHus OBII cumxancsa Ha 75 MB/cyT,
B CJICAYIOUIME YeThIpe AHA - 0 55 MB/cyr. B oTnmume OT pacCMOTPEHHBIX BHINIE AEPHOBO-
rJIeeBaThIX MOYB HHU3KON moiMbl cHIkeHne OBII B TopdsiHbIX mOYBaX MOMMBI IPOUCXOIUT JIO
OTpULATENIbHBIX 3HAUEHUI, M JAaHHBIM PEeXUM MojjepkuBaercs euie B TeueHue 10 nHel nmocie
npekpaleHus 3arorieHus (puc. 26).CrnenoBareiabHo, 3aTOIUICHUE MMO-pa3HOMY BiuseT Ha OB-
COCTOSIHUE B 3aBUCUMOCTH OT mpucyuiero emy OB-pexxnma u Tumna rnous.

OnHuM U3 CyIIecTBEHHBIX (DaKTOPOB, OKasbpiBalOIIMX BiusHue Ha OB-mporeccsl,
CUMTAETCSl COACpKAaHUE B II0YBAX OPIaHUYECKOTO BELIECTBA, YTO MOJITBEPIKIAETCS
onpenenenueM OBII B 6e3rymycHbIX 0o0pasiiax MOpoAbl B YCIOBUAX 3aroruieHus [['pednH,
KypasikoBa, 1962; Kaypuues, 1965]. Bo3bpMeM psia MOYB ¢ pa3HbIM Kau€CTBEHHBIM COCTaBOM
rymyca: 4YepHO3eM OOBIKHOBEHHBIH, Cepble JIeCHbIe, JIE€PHOBO-TIOJ30JIUCThIE, JEPHOBO-
rieeBarbie ¥ TopdsHble mouBkl noiM. [locnennue, cunpHO oTinmyasck o OB-ycioBusM, mpu
3aTOIUICHUH OKa3alluCh WIACHTUYHBIMU CEPBIM JIECHBIM MOuBaM (pHc. 26-28), 3aHHUMAIOMIUM
IPOMEXKYTOUHOE MOJIOKEHNE MEXIY YepHO3EMaMH U JAEPHOBO-TIOA30JUCTBIMU IOYBAMHU IIO
KOJIMYECTBY M KadecTBy rymyca. Opnako OB-pexuMm OepHOBO-NIOA30JUCTBIX  IIOYB,
XapaKTepU3YIOIIMXCS CaMbIM HU3KUM COJEpXKaHHUEM Tymyca B psIy aBTOMOP(HBIX MOYB, B
NIEPBBIE JTHU I10CJIE 3aTOIUIEHUS, MEHSAETCS Ha BOCCTAHOBUTENIBHBIN OYEHb MEIJIEHHO (3a 23 1HA
OBII cuusmiics 1o 20 mB), u OBII npunumaer Haumensine 3HaueHus 170 mB. B To Bpems kak
nogo6Hble 3HaueHus: OBII HamTydmux no coiepkKaHuIo U KauecTBY I'yMyca I04YB - YePHO3EMOB
- paBubl 100 MB (cm. puc. 28). MoxHO 00BSICHUTH pe3koe u ycToiunBoe cHrkenne OBII B
3aTOIUICHHBIX TOP(MSIHBIX MOYBaX BHICOKUM COJEPKaHUEM TOTYPa3I0KUBIIETOCS PACTUTEIBHOTO
ocratka, onHako uccienoBanusmu E.W.T'opmxosoit (1972) u U.C.KaypuueBa u npyrux (1975)
JI0Ka3aHO, 4To pe3koe cHwkeHne OBII mpoucxoauT mpu yCIIOBUM COIEPIKAaHUS  CBEXKETO
OpraHMYECKOIr0 BEIIEeCTBAa,  HO JIETKOJOCTYNMHOro s Mukpoduopsl. Hccnenyemble ke
TOpQsSHBIE TOYBBI CIOXXKEHBI JIPEBECHO-OCOKOBBIM ~ XOPOILIO  PA3JIOKUBIIUMCS  TOPHOM,
JOCTYIHOCTh KOTOPOTO JUIsl MUKPOGIOpHI Maa.

Bonee mocroBepno BeickazanHoe D.P.3aiinensmanom (1969) momokeHue, 4TO cTeneHb
TUAPOMOPGHOCTH TOYB OMNpeAeNsieT UX YCTOMYMBOCTh K BO3HUKHOBEHHUIO aHa’poOHO3HCA.
Toraa ruagpoMopdHbIe, a 3aTeM MOTYTHAPOMOPQHBIC MTOYBHI SIBISIOTCS HauMeHee OydepHBIMU
B OTHOIIEHUU u3MeHeHus: OB-ycnoBuid, 1 HacTyIUIEHHE YCIOBHI aHa’poOHoO3uca BBHI3BIBAET B
HUX Oojee cuiabHOe W mpopospkuTenbHoe cHibkenue OBIIL. ITlocnennee Mecto B psmy
TUAPOMOPGHBIX NOYB MO paBHOBecuio OB-pexuma mpuUHAUIEKUT, MO-BUAUMOMY, TOPPSHBIM
MoYBaM.
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Puc. 27. Timaavoma OBIT ofpasior cepofi TecHoll TOYEE B
PeEIIMe HepeVEIaHeHHe- BB CVIHHE aHie [Tapapima,
Buaprkoea, 1976]
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Puac. 28, Tmmanvoma OBIL gepHoE o-moas omic Toil mode b (a);
YepHoteM 00BIKHOE eHHEIT (6) [3afimenmeman, 1969)

Paccmotpum HIke OB-pexkuM TOpQsIHBIX TOYB B YCIOBHSIX Pa3HOU CTEMCHH OCYIICHUS B
rogel 92-, 50-, 99- u 35-mporeHTHONW O0ECIEUYEHHOCTH OCaAKOB. Ileproa WHTECHCHBHOTO
OCYIICHUS] TOP(SHBIX MMOYB, BKIIOYAIOIINNA U OCYIICHHUE 3aKPBITHIM APEHAXKEM, HCUUCIAETCS C
1977 r. Opnako HauOOJbIIasg MOPO3HOCTH OTMEYajJach B MEPBBIA TOJ OCYIIEHHS U B
3acynutuBbliil 1980 r. Takum 00pazom, B XOPOIIO BOJOMPOHUIIAEMBIX HCCIEAYEMBIX TOPQSHBIX
MoYBax JIpeHaX cpaboTa B TIEPBBINA e TOJ JEHCTBUS, B TMOCIEAYIOIINE TOIbI Ha JEHCTBHE
JIpEeHaXka OKasbIBala BIMSHHUE IUTEIHHOCTh MOAMOPA OT PEKH, KOJHMUYECTBO aTMOC(EpHBIX
OCAaJIKOB 3a CE30H M UX paclpe/ielieHle BO BPEMEHHU.

BMmecre ¢ TeM HEOOXOAUMO MOAYEPKHYTh, YTO Ha CTENEHb OCBOOOXK/IEHUS MOYBEHHBIX TOP
OT BIIaru B OOJIBIIIEH Mepe BIMSET rIyOMHa 3aKIaJKu ApeH. Bo3ayXoHOCHAs MOPO3HOCTHh MOYB



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

B ortHomenun xe OBII He mpociexuBaeTcss MoJ00HON 4YETKOW 3aKOHOMEPHOCTH Pe3ko
BoccTaHoBuTeNnbHbIE ycinoBus (OBII nmpunumaer otpunarenbHble 3HaueHHUs) ¢ MIyOuHb 80 cMm
OTMEUAIOTCS U B CPEJHUNA MO KOJMYECTBY aTMOC(EpHBIX ocaakoB rof (1979) u BoBmakHbII
(1981). B T0 xe Bpems Ha BapuanTe apeHaxa 0,8 x 12 M BO BIaXHBIM 0l OTMEYAIOCh CaMOe
rIyOOKOE B MOYBCHHOM TMpodHIIie MOJI0XKEHNE U30IIIEThl B HyJib MB (10 rmy6unsr 130 cMm). He
COTJIACYIOTCSI C BO3AYXOHOCHOM mopo3HocThio 1 OBII Bepxnero (0-60 cwm) cinos mous. [lpu
MmenkoM JpeHaxke (0,8 X 25 M) mo4Bbl ¢ HU3KMMHU 3HAUEHUSMHU BO3JyXOHOCHOW MOPO3HOCTH
uMeroT 6osee Beicokue 3HaueHuss OBII. Ecnu cpaBauth OB-cocTosiHME HEOCyIIEHHBIX (pHC.
28-29) u ocymIeHHBIX TOP(AHBIX OYB, TO B TEPBBIX NPEoONIAa0T aHA3POOHBIE YCIOBUS U
tosibko OBII B BepxHEeM KOpHEOOUTAEMOM CIIO€ B 3aCYILIUBbIE MEPUOABI MPUHUMAET 3HAUCHUS
400 mB u Beime. Jluanazon 3uauenuii OBII B ocymaembix TopgsiHbix mouBax B cioe 0-60 cwm,
KaK OTMeEYajoch paHee, odeHb muUpok (B mnpenenax 200-800 MB): or oxucouTenbHO-
BOCCTAQHOBUTEIIFHBIX O PE3KO OKUCIUTENBHBIX. TakuM 00pa3oM,BO3/ICHCTBHE OCYIICHHUS Ha
Top(stHBIE TOYBBI OUEHb CyliecTBeHHO, oHO u3MeHseT OBII va 1000 MB: ot -200 no +800 mB.

OneHka OKHC/JIHMTEIbHO-BOCCTAHOBHUTE/IBHOIO COCTOSIHUSI MeJIHOPUPYEMBIX IOYB
noiimM. M3 mpoBeneHHBIX HaMH HaOmoAeHUul cienyer, uto OB-pexum MenTuopupyeMmbIX MOYB
NOWMBI  XapaKTepU3yeTCs HEBBICOKMMU cpenHumu 3HadeHusivu OBII, Ha dTo panee oOpaTui
BHuManue [.B.J/loOpoBonbckuit (1969). B wuccnemyembix AEepHOBBIX M JIEPHOBO-TIIEEBATHIX
MOYBAaX LEHTPAJbHOW 4YacTH MOMMBI p.TOMH, XapaKTEpU3YIOIIUXCSI XOPOUIEH MOPO3HOCTHIO
a’pallii U BBICOKOW BOAOIMPOHHUIIAeMOCTHIO (110 4 M/cyT), OBII Ha npoTskeHUH BereTalmOHHbIX
nepuoioB u3mensiercst ot 200 1o 600 MB ¢ npeobnaganuem Beanuud 300-400 MB  (Tabum. 48).
Huzkune 3nauenuss OBII HabmiogaroTcs TONBKO B MAXOTHOM CJIO€,  YTO, MO-BHIUMOMY,
OOBSCHSETCS aKTUBHOW (PEPMEHTATUBHOM JIEATEIBHOCTHIO B 30HE KOPHEBBIX BbIIEICHUIA.

ITpu opomennn Hopmoit monuea 300 u 400 KyOMYECKHX METPOB HA FeKTap BIIAXKHOCTb
JIEPHOBBIX TIOYB BBICOKOW MOWMBI MMOCTOSTHHO MoiepkuBaercs Ha yposue 0,7-0,8 IIT1B, OBII
npu 3ToM ysenuumBaerca 10 300-700 MB. Opomenne nous Bbi3biBaeT yBenuueHue OBII B
cpennem no npoduiato Ha 50 MB. JlepHOBO-TI€eBaThIe TTOUBBI IPUTEPPACHON YACTH BBICOKOM
noitMel uMeroT cpennee 3Hadyenue OBII va 50 MB Huxe, uem nepHoBbie. OgHAKO OpoOLIEHUE
takke yBenuuuBaeT OBII mous. [lonyyeHHble naHHBIE MO3BOJISIIOT CAENATh BHIBOJ O TOM, YTO
XOpOIIO BhIpakeHHbIE OydepHble CBOWCTBA aBTOMOP(HBIX TMOYB TOWM ONArompHUSATCTBYIOT
COXPAHEHHIO OKHCIUTENIbHBIX YCIOBUH U TNPU HENPOAOKUTEIHHOM 3aTOIUIEHHHM, KOTOpPOe
HaOI0TaeTCs TP MHTEHCUBHOM CHETOTasHUU M HAJIOKEHHH aTMOC(EpPHBIX OCaJAKOB Ha TOJUB.
OTO OT/IMYaeT MOWMEHHBbIE MOYBBI OT BOJOPA3JAEIbHBIX, XapaKTEPU3YIOUIMXCS, KaK MpaBuio,
HEONaronpUATHBIMU BOAHO-(PU3NYECKUMU CBOMCTBaMH. Jlaxke HE3HAUMTETbHBINA U30BITOK BIAaru
B IIOYBax BOJIOPA3JIeJIOB COMPOBOXKIAETCS CYIIECTBEHHbIM TOHWKeHrueM OBII. Taxk,
M.M.KononoBoii (1932), a Ttaxke W.IL.Cepnobonsckum u IL.U.IaBpeiruasiM  (1950)
YCTaHOBJIEHO, YTO IIpU TOJMBE CEPO3EMHBIX U cepo3eMHO-ITyroBbix nous OBII Bepxuero 50-
CaHTHMETPOBOTO CJI0S B TeueHue 2-7 aHel ymenbmnaerca Ha 150-200 mMB u Tonbko Ha 10-15-
bl 1eHp Eh HaunHaeT mocTeneHHo BO3pacTaTh J0 UCXOIHON BETUYHHBL.

Paccmotpum OB-cocTosiHue ocymiaeMblXx THAPOMOPGHBIX MOYB MOKWMBI, B KOTOPBIX Ha
npoTskeHuu 10-7JeTHero mepruosa HCKYCCTBEHHO MOJAECPKUBACTCS OKHUCIUTENBHBIM PEXKUM.
BrnaxHocTh oOCyIIaeMplX TOYB B Mae - TEpPBOIM MOJIOBUHE HWIOHS U CEHTAOpEe HaXOIUTCS B
npenenax 0,7-0,9 [IB. B ocranbHO# nepuoa otMevaercs Aepuuut Biaru. B cpemHue u cyxue
[0 BJIAr000ECTIEYEeHHOCTH OBl BIAKHOCTh BEPXHETO MOJYyMETPOBOro ciost cHuxkaercss 1o 0,4
I1B. IIpnuem Huskue 3HaueHus OBII B ocymaeMbIX JE€pHOBO-TJIEEBATHIX MOYBAX OTMEYAIOTCS U
B YCJIOBHUSIX PE3KOro Je(HIMTa BIATU U COOTBETCTBEHHO BBHICOKOM BO3AYXOHOCHOW MOPO3HOCTH
(1980 1.). OBII B MeTpoBOM CJIO€ OCYIIA€MBIX JIEPHOBO-TJICEBATHIX MOYB HU3KOW MOWMBI Ha
100-120 mMB BblIlle 10 CpaBHEHHIO ¢ AHAJIOTUYHBIMUA TIOYBAMH BBICOKOM MOWMBI (cM. Tabi. 48).
Orcroga cineayer, 4Tro OCYIIEHHWE OKa3bIBAeT KapJWHAJIbHOE BiIMsSHHE Ha u3MeHeHne OB-
pexuMa IoYB HU3KOW moiMbl. Hano monaraTe, 4TO 3TO Ta CTENEHb BO3JACHCTBUS, KOTOpAs



U3MEHSET XOJI €CTeCTBEHHBIX IMPOIECCOB B MouBax. OCOOCHHO ClEAyeT OTMETUTh TOpQsHBIE
HOYBBI, JJIS1 KOTOPBIX XapaKTepHa OKUCIUTENbHAs CpeAa B BEpXHEH 4acTH NpOoQuiIs U pe3Ko
BOCCTaHOBUTENbHAS - Tiyoke 60 cm (tabm. 49). Kak Hamu ObUIO OKa3aHO, B MOYBEHHOM
npodune Qopmupyercs KoHTpacTHBIE OB-pekuM BcIeICTBHE BO3HMKHOBEHUS MHKPO30H C
aHa’poOHbIMK ycinoBusiMu [MHuiesa, 1985].

Tabnuma 48
OBII B Mes1MOpHpYyeMbIX NI0YBaX, MB
Cron, cm
Housa CpelHee | IpeAenbl | CPEeAHee | Mpeesbl | CpeiHee | Mpees
100-
0-50 50-100 200
JepHoBas 250-
HeopomaeMasi([eHTpalibHasl oHMa 400 200-600 350 300-500 350 550
Towmn)

JlepHoBas opormraeMas (LleHTpaJbHast

. 430 300-700 450 350-700 He ompenensm
noiima Tommu)

JlepHouBo-rﬂeeBaTaﬂ (mpurepacHast 350 200-500 350 1300-500 250 220-
noiima Tomu)Heoponraemast 530
JlepHOBO-TJIeeBaTast opoiiacMas 100-

Corrmappacnan motiua Toutd) 450 | 400-500 | 320 | 280480 | 300 430

JlepHOBO-TIeeBaTas ocyacMast

(menTpanpHas noitma Kun, mpurox 470 140-600 450 300-700 He onpenensm
Uyneima)

Topdsinas ocyniaemas

(mputeppacHas novima Kuu, npurox 340 180-600 u3

Uyneima)

(_égg)_ He onpenensanu

[TostBNeHNEe NaHHBIX MUKPO30H MOXKET MPEACTABIATH COOOH OCTaTOYHOE CONPOTUBIICHHE
ruipoMophHON MOYBBI Ha M3MEHEHHE OMOJOIMYECKOro paBHOBecHs. B menom, coriacHo
N.C.KaypuueBy (1979), mnouBbl 1eHTpaibHOU U TPUTEPPACHOM YacTe€d BBICOKOU
(penko3anuBaeMoii) MOWMBI, a Tak)Ke€ MHUHEpaJbHbIE TOYBBl I[EHTPAJBHOW YacTH OCYyIIAaeMOM
HU3KOW MONMBI OTHOCSTCS K THUIIy C T'OCIOJCTBOM OKHCIHMTEIBHBIX IPOLECCOB, a TOp(sHbIE
IIOYBBI IPUTEPPACHON YACTH OCYIIAEMOW HU3KOU MOMMBI - K TUITYy ¢ KOHTpacTHBIM OB-pexumom
Y TIOJTUITY C YCTOMYUBBIMH BOCCTAHOBUTEIBHBIMU MTPOLIECCAMH B HUKHEW YacTu MPOQUIIS.



Taonuma 49
JAunamuka OBII B ocymaembIx mouBax Bo Bjaxnblie (1978), cpennue (1979)
u cyxue (1980) roasi, MB

Mecspl
Cuon, r Maii HroHb HUromb ABryct CeHTsI0ph
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




Cessu wmexay OBII u  oTAeIbHBIMH  OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIMH
cucremamu. IlouBa - Apkuii mpuMep MHOTOKOMIIOHEHTHON CHUCTEMBI, TJ€ OJIHOBPEMEHHO C
pa3HBIMH CKOPOCTSIMH TPOTEKAIOT PEaKIMH OKUCJICHHS/BOCCTAHOBJICHUS Pa3HON MPUPO/IBL.
W3  mHorouucieHHolx pabor wu3BectHo, 4yro OBII mouB  ompexpensercsi HE  TOJBKO
AKTUBHOCTBIO OKHCIIUTENBHBIX U BOCCTAHOBUTEIBHBIX (OPM OOpaTUMBIX CHCTEM, HO U
KHHETUYECKUMH KOHCTaHTaMu HeoOpaTumbix OB-peakmmii (puc. 29). K stomy caemyer
n00aBUTH CIIO)KHBI ~ KOMILJIEKC XHMHUYECKUX PEaKIUd, BKIIOYAIOMIUX  IPOIECCHI
CUHTE3a/pecHHTe3a OPraHMYeCKHX BEUIECTB B MOYBAX, a TaKKEe MHKPOOO-3H3UMOJIOTHYECKUE
npeBpalieHus. JNeKTPOXUMHUUYECKass U KuHeTudeckast npupona OBII uznoxkena B psge padbot
[Hekpacos, 1934; dpymkun, 1952; derrep, 1967, Kaypuue, Opios, 1982]. B mouse
JEHCTBYIOT OJHOBPEMEHHO MHOXKECTBO (AKTOPOB, M, CIEAOBATEIbHO, YETKO ONPEACITUTH
KOMIUIEKCHBIE TTOKAa3aTeNd, CYMMUPYIOLIUE U3MEHEHUS YCIOBHI Cpelibl - TpyAHEeHIas 3aaaya.

B kadecTBe NOTEHIMATONPEACIAIONIMX CUCTEM B IOYBE MPUCYTCTBYIOT KHCIOPO
MOYBEHHOTO BO3/1yXa, YKEJIE300praHU4YEeCKHEe KOMIUIEKCHI CFe® -CFe** | okucHbIC 1 3aKHCHBIC
dopmer kenesa Fe®' - Fe? | coemunenns cepst SO4 — H,S, pasimmunbie opraamueckue OB-
cucrtembl, R-COOH, oxuciaeHHbIE M BOCCTaHOBJICHHBIC (DOpMBI a30Ta NH4+, NO,, NOs3
[Kaypuues, Opios, 1982]. B pe3ynbTare MHOTOYHCICHHBIX MCCIICJIOBAHUN YCTAHOBICHO, YTO
OIIHUM U3 TINaBHbIX (akTopoB, BiIuAmUX Ha  OB-ycroBus B mouBax,  sBiseTCs
ruaporepmuueckuii pexxum. Kak ykassiBajmoch Bble, 3aBucuMoctb OBII or BiaxknocTu
oTMeuaeTcsi MHOrUMH uccaenoBatensivmu [Hryen Bu, 1968; Jlapemn, Wmoxun, 1970 u ap.].
M3BecTHO, 9TO B TOYBaX C IUIOXMMHU BOJHO-(PU3NICCKUMHU U (UIBTPAIMOHHBIMU CBOHCTBAMU
ke He3HAUMTEJIbHOE YBEIWYEHHE BIAXKHOCTH BbI3bIBaeT pe3koe cHmxenne OBII, 1o ecth
mexxny OBII m BrnaxksHOCThIO HaOMOMaeTcs (QYHKIHOHAIBHAS 3aBUCHMOCTH C BBICOKHUM
k03 durenTom koppensuuu [3ypyxos, 1964; Patric, Tuner, 1968; Resulovic, 1970; Opos,
1970].

B nepHOBBIX MMOYBaxX BHICOKON MOWMBI OTMEUAETCs cllabasi MOJOKUTENbHAS CBSI3b MEXKTY
BiaxxHocThio U OBII B moBepxHocTHOM cioe. [IprueM 3HaueHus: kK03(pPUIMEHTOB KOppensuun
¢ TeueHWeM BpeMeHH yBenmuuuBaroTcs (Tabn. 50). C riyOmHOW  jmaHHbIE  KOA(PQUIMEHTHI
MEHSIOT 3HAaK, ¥ CO BPEMECHEM CBs3b ocllabeBaeT. TakuMm 00pa3oM, B BEpXHHX FOPU30HTAX TOYB
OBII Tonpko Ha 16% onpenensercs BIaAKHOCTBIO, C TIYOWHOM 3aBUCHMOCTh OT BIAXKHOCTH
yCUJIMBaeTCcsl U cTaHOBUTCS oOpatHOM. Kpome Toro, HanGonpumnii KO3pPUIMEHT KOppeasiuuu
OTMEUaeTCsl IPU OJTHOBPEMEHHOM OTpeAeNeHNH JaHHbIX mapaMmeTpoB. Ha 5-piif u 10-b1if 1eHb
JaHHas CBsi3b ociabeBaeT (coorBercTBeHHO -0,92, -0,52 u -0,36 mexay ciosmu 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 MOMMBI CBsi3b MexXay OBII 1 BIa)XHOCTBhIO HE3HAUUTEIbHA
B cioe 0-40 cM W mpaKTHYECKHU OTCYTCTBYET B HMIKHHX TOpH30HTaxX (cM. Tabm. 50).
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Taonuuma 50

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

BnaxHocTb

KonTponupyemsie
BEITMYUHBI 1 2 3 4 5 6

JepHoBas nousa
- - 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 | 0,42 | 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 -
-0,92 | 041 | -053 | -0,13 | -0,69 | -0,91
6 -0,52 | -0,40 | -0,52 | -0,10 | -0,38 | -0,62
-036 | -0,28 | -045| -0,11 | -0,21 | -0,43
JlepHOBO-TIIeeBaTast OYBA
-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 -0,34 | -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 -041 | 0,31 | -0,26 | -0,20 -
-038 | -0,22 | -0,30 | -0,27 | -0,17

- - - - 0,18
4 | -014| - |011] 015 | 0,24
- 020 | 011 | 017 | 021

011 | -03 - - -

5 - - - - -

013 | - - - -

IIpumeuanue: Iy, =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 PUIHCHTE aBTOKOPPEISAIIUN COOTBETCTBEHHO B 1-if cpok (OTHOBpEMEHHOE
orpejiesieHne) U IpH cIBIKKe Bo 2-i (10 muei) m 3-it cpoku (15 mHel); 3HaK «-« O3HAYaeT, YTO KOIPPHUIMEHT
KOPPEISIIH 0 a0COIFOTHON BennunHe MeHbIe 0, 1.

Jns BeracHenust 3aBucuMoctd OBII oT aTtmocepHBIX 0CaaKoB OBUIM OINpENeIeHbI
koddurmentel  koppemsiiuu - Mexay OBII mo ciosM W KOJIMYECTBOM OCAJAKOB B JIEHBb
BBIMIAJICHUSI, WX CyYMMOM mocienoBaTenbHO 3a 2, 3, 4 u 5 gueir go uzmepenust OBIIL.
[TomydeHHbie  pe3ynbTaThl CBUACTEIBCTBYIOT O HaJW4YuM CIabOW  CBS3HM MEXKITY



pPacCMOTPEHHBIMH TIOKa3aTeNIIMU, HauOonbmmii  koddduuueHt koppensuun paseH 0,26.
Takum o00pa3zoMm, H3MEHEHHE BJIAKHOCTH IOYB HE SBJSETCS peHIaloluM  (PaKkToOpoM s
u3MeHenns OB-ycrnoBuwii B mouyBax BBICOKOH moiMbl. Cpenu OOMIMPHOW JHTEpaTypHI,
MOCBSIIEHHON o3ydyeHuto OB-cocTosiHus 1ouB, cBenaeHus o BiausiHud Ha OBII temmnepatypsl
NPaKTUYECKH OTCYTCTBYIOT. MokHO mumb Yykaszate padoty M.C.KaypuueBa u H.H.Manuii
(1973), xoTopble mpoBeaH JAOOPATOPHBIA OMBIT IO H3YYEHUIO POJIM THUIPOTCPMUUYECKHUX
ycioBuit B pazsutun OB-niporieccos.

B rymycupoBaHHBIX IOYBax MOWM C BBICOKON OMOT€HHOH CIOCOOHOCTBIO TeMIiepaTypa,
0e3yclI0BHO, BIMSET Ha  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  MPOILECCHI. Opnako
KOA((UIMEHTHI KOPPENALNN MEXIY JAaHHBIMU MapaMeTpamMH XapaKTepHU3ylOTCS HEBBICOKUMU
3HAYCHUSAMU: JJIsl IEPHOBOW MouBBl Kod(duuueHt 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
orMmeuaniocs, OBII omnpeznensercs Takke NOBEAEHUEM COEIMHEHUH jKeIe3a, Maprasia, a3ora,
(bOopMBI KOTOPBIX MPSIMO CBA3aHBI C HanpaBieHHOCTHI0 OB-mpoiieccos.

Jlnis BBISICHEHHUSI CTETICHH YYacTHs KaKJOTO0 KOMITOHEHTa B JIAaHHBIX INPOIECcCcax ObUIH
orpezieNieHbl 3aBUCHMOCTH B MOYBAX BBICOKOM moiMbl /i 6 nepemenHbix (OBII, BrnaxHOCTB,
JKeJe30 JIBYyX- M TPeX-BaJCHTHOE, MapraHell, HUTPATHBIN a30T) 10 5 YpaBHEHUSM:

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 u1g 5-npOoLEHTHOrO YpOBHA 3HAa4MMOCTH COOTBETCTBEHHO paBeH 2,29. Kpurepuit
CYLIECTBEHHOCTH U1 KO3(PQHUIMEHTOB MHOKECTBEHHOM KOpPENSLUU ONpeensercs IIo
cooTtHoueHuto (1)

R n-k
1) F= - ( ), TIe
1-R k-1
R - k03¢ pumenT MHOXKECTBEHHON KOPPETALNH;
N - YUCJI0 3HAYECHU I IEPEMEHHOM;
K - Konn4ecTBO epeMeHHBIX.
Kputepuii cymecrBeHHOCTH i1 KO3(DPUIIMEHTOB MHOXECTBEHHON KOpPpESIIU
YPaBHEHUH 1-5 COOTBETCTBYET CIEAYIOIIUM 3HAYECHUSM:
- ypaBaenue 1 - 3,00;
- ypaBHeHue 2 - 3,24;
- ypaBaenue 3 - 1,53;
- ypaBHenue 4 - 2,39;
- ypaBHeHHE S - 2,76.

CpaBHUBas NOJTYYEHHBIE PE3YJIBTAThHl C TEOPETUUECKUM 3HaYeHHEM F , MOXXHO caenartb
BBIBOJI, 4YTO KO3((UIMEHTh MHOXECTBEHHON KOPpEJSIUM CBsized B ypaBHeHHsX 1-2 u 5
SBIISIIOTCS 3HAUUMBIMU. 1[I0 KOMYECTBY TOMOJHUTENbHON MH(POPMALIMU, BHOCUMON KaXJI0W M3
MepeMEHHBIX, Han0oJiee BaKHBIMU SBIIOTCS Mn 1 Fe?".

Crnenyer OTMETHTb, 4YTO IpHUBEJIEHHBIC (AKTBI  CBUJICTEIBCTBYIOT O CIOXHBIX H
MHOT'OITapaMEeTPUYECKUX 3aBUCUMOCTAX MEXy MOYBEHHbIMU ycinoBusMu 1 OBIL.

B mHacrosimiee BpeMss MOSBWIIMCH  paOOTHI, CBHUJETENBCTBYIOUIME O  BIUSHUH
MUKpoOoOnoxumMudeckux mnporeccoB Ha OB-pexum. Tak, B.H.Bounosoii (1980) momydenst
3aBucumoctu Mexay OBII u oxcupopeaykrasamu, BBIPaKaeMble BBICOKMMH 3HA4YE€HUSMU




koddduimeHToB koppemnsiuu. PaccMotpum nanroe nonoxxenue npu aHanuze OBII mouB Hu3kon
NOMMBI, TJe MPOBOIWINCH MHUKpPOOO- M 3H3UMOJIOTHYECKHe HccienoBanus. Ha ocHoBaHuu
NPOBEIEHHOTO0 HaMH MH()OPMAIIMOHHOTO aHalW3a Obla Ompe/esieHa BEPOSTHOCTb 3HAYCHHUN
OBII B ocymaemMbix TOpGSHBIX MTOYBAX HU3KOM TMONMBI B 3aBUCHUMOCTH OT TJTyOMHBI MPOQUIIS.
Hns storo, nmpuHumas Bo BHUManue, uto BenmunHa OBII B 200 mB sBnsercs rpanuieit
BOCCTAaHOBUTEJIBHBIX M OKUCIUTENBbHBIX yciioBuid (Ceprodonbekuid, 1940; Jlenkos, 1981), Bech
nuarnasoH 3HaueHnid OBIT Obu1 pa30uT Ha CleAyIONINE PAaHTH:

| - ”HTEeHCHBHO BoccTaHOBHTENbHBIE yeioBus - OBII < 0 MB;

Il - BoccranoButenbHbie yenosus - OBII - 0-200 MB;

Il - mepexoaHbIe YCIOBHS OT BOCCTAHOBUTENBHBIX K OKucauTenbHBIM - OBII = 200-400 MB;

IV - okucnurensusie yenosus - OBII = 400-600 mB;

V - UHTEHCUBHO OKUCIHUTENbHBIC ycioBus - OBIT > 600 mB.

BeposITHOCTh TIOSIBIICHHST BOCCTAHOBUTENBHBIX YCIOBHM B OCyIIaeMO# TOPQSHON MOUYBE
yBeJNIMYUBaETCS ¢ TyOuHoi (Tabn. 51). Ecnu, Hanpumep, JaHHas BEPOSITHOCTh B BEPXHEH 4acTu
npoduns (0-60 cm) kpaitae mana (Pai = 0,043-0,117), 49To CBUAETEILCTBYET O MpeoOIaiaHun
3]1eCh OKHCIUTENBHBIX U MEPEXOJAHBIX OT OKUCIHUTEIbHBIX K BOCCTAHOBUTEIHHBIM YCIOBUSX CO
sHaueHusimu OBII ot 200-400 mB o 400-600 MB u Gosbmie, TO ¢ miiyounsr 60-80 cm
MPOUCXOIUT 3HAUUTEIbHOE  YBEIHMYEHHE  BEPOSATHOCTH TMOSBJICHHUS BOCCTAHOBHUTEIHHBIX
yenosuii (Pai = 0,572) ¢ mpeoGmaganueM B JTaHHOW YacTH MPOQHIIS MEPEXOJHBIX YCIOBHH C
OBII 200-400MB. OueBuaHO, UMEHHO Ha JaHHOU ITYOMHE MPOUCXOAUT CMEHA OKUCIUTEIbHBIX
IIPOLIECCOB HAa BOCCTAHOBUTENIbHbIE, a Ha riyouHe 80-100 cM rocrnoacTBYIOT aHa’pOOHbBIE
ycaoBus ¢ OBIT  0-200 MB u menb1e.

Tabnunpa 51

BepositHocTs OBII B ocymaeMbIX TOP(PSIHBIX TOYBAX

BeposrHocTs, Pai
Taybura, 401 - Goree
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 JUHAMHUKY
9 3+ 2+ +
OB-ycrmoBuii m, Kak ciencTBue, u3MeHeHWe B cuctemax Fe™ ---Fe©" u NH; —NOs-
[TpoBeneHHBIE HaMU HHPOPMAIIMOHHBIM aHAIU3 TMO3BOJWI OMPEICIUTh CTENEeHb BIUSHUS
BJIQKHOCTH M Temieparypbl 1ouBbl Ha OBII u ouenuts "0OpaTHy0" CBS3b MEXIY
BbIIIcHa3BaHHBIMK cucTeMamu 1 OBII (Tadu. 52).



Tabnauma 52
Koeddpunnent 3¢ppexTnBHOCTH Nepenaun HHGoOpMALUH
U HHGOPMATHBHOCTD OT Pa3JIMYHBIX pakTopoB k OBII
B TOpP(AHBIX IOYBAX

AMMOHUIHEIN a30T 0,399 0,229

OKHCHOE JKEeJe30 0,321 0,171

0-20 Bia)xHOCTb OYBEI 0,300 0,131
3aKUCHOE KeJIe30 0,166 0,090
Temmnepatypa mo4BbI 0,035 0,076
3aKucHOE JKelle30 0,278 0,152

OKHCHOE JKEeJe30 0,242 0,126

20-40 AMMOHUIHBINA a30T 0,148 0,093
Bia)xHOCTb MOYBBI 0,144 0,063
Temmneparypa mo4BbI 0,036 0,019
Ba)XHOCTh TTOYBBI 0,316 0,147
3aKUCHOE KeJe30 0,204 0,101

40-60 AMMOHUIHBIN a30T 0,087 0,059
Temmeparypa mo4BbI 0,096 0,057

OKHCHOE JKENe30 0,080 0,048
Temmeparypa mo4BbI 0,335 0,234
Ba)xHOCTb MOYBBI 0,335 0,159

60-80 3aKHUCHOE KeIe30 0,226 0,114
OKHCHOE JKeNe30 0,120 0,067
AMMOHUIHEBIN a30T 0,069 0,046
3aKuCHOE XKele30 0,314 0,152
Temrmeparypa mo4BbI 0,126 0,113

80-100 | BiaxHOCTH ITOYBBI 0,226 0,104
OKHCHOE JKeNe30 0,136 0,093
AMMOHUIHBIN a30T 0,069 0,044

VYcTaHOBJIEHO, YTO B 30HE OKHCJIEHHUS ocymaemblx TopdsHbXx mouB (0-60 cm)
HauOosbmiee BiausiHue Ha OBII oka3biBalOT M3MEHEHHUs KOHIIEHTpAllMid aMMOHHIHOTO a30Ta,
OKHMCHOTO ’KeJie3a M BIaKHOCTU MouBbl. Hambosnee cuibHOE BIMSHUE aMMOHHMMHBIM a30T
oka3piBaeT B uHTepBanie 3HaueHud OBII ot 0-200 mo 400 mB. Ilpu npeoOnananuu
OKHUCJIUTEIBHBIX YCIOBUM B BEpXHEM yacTH ocymaeMblx TopgsHbIX nmouB Ha OB-ycnoBus He
BIUSIOT Aaxke Beicokue (Oomnee 90 mr/100 T mouBbI) KOHIIEHTPAIIMY aMMOHHIHOTO a30Ta.

Haubonpmmas cuna csizu okucHoro >kene3a u OBII oTmeuaercss B MHTepBasie 3HAUYECHUN
OBII or 200 g0 400 MB, xorma cucrema Fe®'---Fe?* XapaKTEepPU3yeTCsl HEYCTOWYMBOCTHIO.
Cnenyer otrmerutTh, uro BiausHue Ha OBII amMMoHMitHOro a3ora M OKUCHBIX (hOpM Keres3a
CHIDKAeTCs BHH3 MO TNPOQHUII0 TOYBB, O YEM CBHJETEIbCTBYET yMeHblleHHe K u
MH(OPMAaTUBHOCTH  JaHHBIX  (pakTopoB (cM. Tabm. 52). BuusHue BiaXXHOCTH HA0O0POT
YBEJIMYMUBACTCS ¢ TNIyOMHOW, YTO MOJATBEpAaeTcs Bo3pactanueMm BenunuuHbl K . Hanbomnbinee
Brnussare Ha OBII oka3biBaeT kak cHmkeHHE BiakHOCTH MeHee 60% [1B, Tak u ee yBenudueHue
6omee 90% IIB. Ho ecnu B 30HE OKUCIIEHUS MPU BBICOKOH BIQXKHOCTU OCYIIa€MbIX TOP(SHBIX
MIOYB COXPAHSETCS OKHUCIWTENbHAass OOCTaHOBKa, TO B 30HE BOCCTAaHOBJIEHUS BO3pacTaHUE
BJIQXKHOCTH BbI3bIBacT cHIkeHHe OBII 1o oTpunarenbHbIX 3HAUEHMH. YKa3aHHOE CHHYKEHHUE
BiaxxHocTH 10 60% IIB BeI3biBaeT cmemienue OB-ycnoBuii B cTopony npeobiaganusi a3poOHbIX
IIPOLIECCOB KAaK B 30HE OKUCJIEHMS, TaK U B 30HE BOCCTAHOBJICHUSI.

B 30He BoccraHoBieHMsI ocymiaeMblx TOpdsHbIX 1ouB (60-100 cM) Haubonblee
BausHUe Ha OBII oka3piBaloT TeMmieparypa, BIXXHOCTb IOYBBI, a TaKK€ KOHILIEHTpALMs
3aKHMCHOTO Jkenie3a (cM. Tabi.52). YBenudeHue TeMIepaTyphl OYBBI B HIDKHEH TTOJIyMETPOBOM
TOJILIE, KaK MPaBUJIO, BbI3bIBacT u3MeHeHue OB-ycnoBuil: canxkxenue OBII no 3nauenuin 200-
400 mB m menwme. 3akucHoe kene3o okasbiBaeT BiusHue Ha OBII mo Bcemy mpodwumio
JAHHBIX TI0YB, HO HambOoJIee CUIBHOE - B 30HE BOCCTAHOBJICHUS. YBEIMUYCHHE KOHLEHTPAIMU



3aknucHOro xenesa oosee 100 mr/100 r mouBsl BbeI3BIBaeT cHkeHue 3HaueHuid OBIT no 200
MB 1 menb11€.

Takum oOpaszom, OBII sBisiercs OAHMM W3 BAXKHEUIIUX IMOKA3aTENCH COCTOSHUS
MEJIHOPUPYEMBIX IOYB Ha Ka)Ibli MOMEHT BpeMeHU. Kpome Toro, coriacHoO pacCMOTPEHHBIM
BhbiIe cBs3sM Mexay OBII u aemMeHTaMu OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO — COCTOSIHUS
nous, OBII sBnsercs 1 KOMIUIEKCHBIM TOKa3aTelleM MPOUCXOAAIIUX B MoyBax mpoieccoB. Ero
BEJIMYMHBI OTPAXKAIOT COOTHOIICHHE OKHCICHHBIX M BOCCTAHOBJICHHBIX (DOPM XUMHYECKHX
9JIEMEHTOB M COCAMHEHHMH B IIOYBEHHOM pacTBOpPE, PEryIupys TEeM CaMbIM IMPOIECChHI
KOJIMYECTBEHHOTO ¥ KaYE€CTBEHHOIO IepepacipeiesieHus BEeIIeCTBa.

N.I1.Cepnobonsckum (1953) paspaborana mkana OB-ycioBuii, KOTOpas Ha MEPBOM
JTame MOXKET CIIYXHUTh JIMarHOCTHYECKUM IMokazaTeneM. OAHaKo B HACTOsIIEe BpeMsi B
pakTH4eckor pabore 3amaya ontumuzaumd OB-moTeHIUanoB HE CTaBUTCS, TaK KaK He
pazpaboransl HU aAuana3zoHsl OBII ans pa3HbIX TUIOB TMOYB, HU TMPUEMBI JOCTHUXKEHUS U
NOJJEp)KaHUsl JAaHHBIX ONTHUMAJbHBIX ypoBHeil. Bmecte ¢ tem, OB-pexxumM, Kak mokaszaiu
HAIllM WCCIICJIOBAHUS, XapaKTEPHU3yeTCsl MIUPOKUM JHAIMa30HOM HH()DOPMATUBHOCTH U BBICOKOM
YyBCTBUTEIBHOCTHIO K H3MEHEHUSM BHEIIHMX YyciaoBui. CrenoBaTenbHO, cocTostHue OB-
peXxuMa IMOYB MOXET OBITh JUArHOCTUYECKUM IIOKa3aTeJeM NPH ONTHUMH3ALHUHU TTOYBEHHBIX
pexxuMoB. OcoOeHHO BaxHO, 4To uig omnpenenenus OBII pazpaboTtanbl mpruOOps U JaTUYUKH,
MOCJICTHUE MPOCTHl B M3TOTOBJICHUH, CTAIIMOHAPHO 3aKJIAJBIBAIOTCS B MOYBY U MOTYT IIUPOKO
NPUMEHSThCS HAa MEITUOPATHUBHBIX OOBEKTaX B KayecTBE HMHAMKATOPOB COCTOSIHHS IIOYB.
[Muumesa, 1975].

buonoruueckuit pexu M CoBpeMEHHBINA Tal Pa3BUTHS [OYBOBEICHUS
XapaKTEePU3yeTCsl TOBBIIICHHBIM BHUMAaHMEM K OHOJIOTMYECKMM HCCIEAOBAaHUSIM IOYB, YTO
OTIpe/ieNiIeTCs. TOW OTrPOMHOM POJBIO, KOTOPYIO HIpaeT AesTeNbHOCTh MHUKPOOPTaHH3MOB U
AKTUBHOCTh ()EPMEHTOB B IOYBOOOpPA30BAaHWUU W JKU3HMU TIOYBBL. B mociemHee Bpems B
MOYBEHHON MHKPOOMONOTHMH W DH3UMOJIOTUU TOSIBIJIMUCh HOBBIE HANpPAaBICHUS M METOBbI,
YYUTHIBAIOIINE OCOOCHHOCTH TIOYB. YcraHoBiaeHa 30HAIBHOCTh MHUKPOOHOIOTUYECKHUX
nporeccoB (Mumryctun, 1975). MHorue uccienoBatenu CTPEMSTCS C MOMOIIBIO JaHHBIX O
MUKpPO(DIIOpe U MOYBEHHBIX (epMEHTaX IUATHOCIIUPOBATH KaK €CTECTBEHHOE COCTOSIHHE IOYB,
TaKk U M3MEHEHHs, POUCXOMSAIINE O] BIUSHUEM aHTPOIOTeHHOTO Bo3naelcTBusA. [lomoOHas
HaIPaBJIECHHOCTh HWCCJIEAOBAaHUN CIIOCOOCTBYET YIUIYOJICHHIO TEHETUYECKUX aCIeKTOB
nouBoBeZicHUs. BmecTe ¢ TeM, B M3Y4YeHHUU OMOJIOTMYECKUX PEKHUMOB MOYB U MX TUIOAOPOIHS
OOJIBIITYIO POJIH UTPAET OINpPECIICHHE OMOKATATUTUHYECKUX MapaMeTPOB, UYTO Ja€T BO3MOXKHOCTh
HaIlpaBJIE€HHO PEryJupoBaTh IOYBEHHBIE IPOLIECCHI, CO3/1aBasi ONTHUMAJIbHBIE YCIOBHS s
Pa3BUTHS PACTEHUHN U )KU3HEIAEATETHHOCTH MUKPOOPTaHU3MOB.

HccnenoBanuss B JaHHOM acmleKkTe IMIOKa3ald, YTO  MHUKPOOHMONOTHYecKas |
(dbepMeHTaTUBHASI aKTUBHOCTD IMTOYB MOXET CIIYKUTh HAPAY C APYTUMH KPUTEPUSIMHU HAJIEKHBIM
JNAarHOCTUYECKUM MoKa3aTesieM JUISlL  BBISICHEHUSI CTENEHU OKYJIbTYpUBAHHUS IIOYB.
VYcraHoBlIeHa 3aBUCUMOCTh MEXAY aKTUBHOCTHIO MHKPOOMOJOTHYECKMX M (EepPMEHTATUBHBIX
MPOIIECCOB M OCYIIECTBIEHUEM MEPOIPHUATH, MOBHIAIINX TuIoAopoaue mouB. O6pabdoTka
MOYBBI, BHECEHHWE B Hee ynoOpeHWii W  OCOOCHHO THAPOTEXHHUUYECKAs MEIHOpaIlus
CYIIECTBEHHO HW3MEHSIOT SKOJOTHYECKYI0 OOCTAaHOBKY pa3BUTHUS MHUKPOOPTaHHW3MOB,  YTO
HEM30€KHO OTPa)KaeTCsl Ha HAMPSHKEHHOCTH OMOAMHAMHUKHM TMOYB. MOXXHO TpeArnoaraTh, 4To
CTETeHb Pa3BUTHS M COCTaB MUKPOQIOPHI, AKTUBHOCTH ()EPMEHTOB TAKKE€ MOTYT CIYKUTh
kputepueM 3 (PEKTUBHOCTH TPUMEHSIEMBIX MEIIMOPATHUBHBIX MPHUEMOB.

YCTaHOBNEHO, YTO TPHU OCYIIECTBIEHUU IPPEKTUBHBIX MPHEMOB XUMHU3ALUU U
MEJTUOPAIIHH, 00ecreunBaroIInX MOJTy9eHUE HauOosee BBICOKHX ypOXXaeB
CEJIbCKOXO3SUCTBEHHBIX PACTEHUN, B TIOYBE TMPOUCXOIUT aKTUBM3AIMS OHOJOTHYECKHX
MPOLIECCOB,  BBIpAXKAIOMIAsCSI B~ HApaCTaHUM UHCICHHOCTH MHUKPOOPTraHU3MOB, YCHJICHUU
AKTUBHOCTH TIOYBEHHBIX (DEPMEHTOB, WHTEHCHUBHOCTU [IBIXaHUS W JPYrux mokasareneir. Ho
BCerJa JIM JAaHHOE BO3JICHCTBHE TMOJIOKHUTEIBHO I MOYBBI Kak Owmopecypca? CormacHo



B.AKosne (1989), nns mnpupOIHBIX D3KOCHCTEM XapaKTEPHbI CIEAYIOUIME MPUHIUIIBI

HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS U PA3BUTHUSA:

- KOMIUIEKCHOCTb - JKOJIOTHUECKOE COOTBETCTBUE CpPEAe OOMTaHMS CBSI3aHHBIX MEXIy COOOi
OpraHU3MOB;

- CaMOYIpaBJISIEMOCTh HAa OCHOBE IOCTOSIHCTBA IPUTOKA 3HEPIMHM M I10CJIEI0BATEIBHOTO
MOJIHOTO  MOTpeOIeHUs CO3JJaHHBIX HOBBIX BemiecTB ("mpuponHas 0e30TXo/Has
TeXHOJorus");

- PAcIIMPEHHOE BOCIPOM3BOJICTBO M  HAKOIUIEHHE  ONTHUMAJbHBIX 3JIEMEHTOB YCIOBUUI
CYILLECTBOBaHMS BEAYIINUX PACTUTENBHBIX MOMYIISLUH.

[Tenocdepa (MOYBEHHBINH TIOKPOB) SBISICTCS ~ OMOIHEPIeTHYECKOM M OHMOr€OXMMHUYECKOU

CHCTEMOM, 00JIafaronieii CrIoCOOHOCThIO CaMOPa3BUTHSI, CAMOYIIPABIICHUS M CO3AAHUS PEXKUMA,

KOTOpBI  00ecreyrBaeT CyIIeCTBOBAaHHUE PpACTEHHH, JKUBOTHBIX, MHKPOOPTraHU3MOB U

BOCIIPOM3BOACTBO OMOMAcChl ~ JKMBOro BemiectBa. JlanHble (yHIaMEHTalIbHbBIC MPUHIIUIIBI

CyILLIECTBOBaHUS, [EATEIbHOCTH M MPOAYKTUBHOCTH IPUPOJHBIX 3SKOJOTMYECKUX CHUCTEM

JIOJDKHBI YUHUTBHIBAaTbCSl YEJIOBEKOM IMpU MEIMOpPAaTUBHOM BO3jAeWcTBUU. B 3aBucumMoctu OT

TEHETUYECKUX OCOOCHHOCTEH MOYB CTEMEHb BO3ICHCTBHS PA3TUYHBIX MEPONPHATHIA Ha UX

OMOJIOTMYECKOE pPaBHOBECHE Oymer  pasiuyHa. CnemoBateibHO, 0Cc000€ 3HAYCHHE

npuoOpeTaeT HU3ydeHHE OMOIOTHYECKOro (pakTopa Kak 3HAUMMOTO KPHUTEPHUS ONTUMHU3ALUU

IIOYBEHHBIX PEKUMOB B OIPEJICICHHBIX TIOYBEHHO-KIMMATUYECKUX YCIOBHUSIX.

JluHamMuKy OMOJOTHMYECKHUX IMPOLECCOB PACCMOTPUM Ha MPUMEPE OCYIIAEMBIX MOYB
noiM.  XapakTepuCTHKa MHKpPOOOIleHO3a TO4YB (aMMOHH(HKATOPOB, oIUroTpoos,
paspymmTeneii  6€3a30THCTOrO  OPraHMYECKOTO  BEIIEeCTBa, NEeHUTPpU(UKATOPOB U
HUTPU(PHUKATOPOB, BOCCTAHOBHUTENEH CyIb(aTOB) H3ydalach Ha MPOTSIKEHUU BETETALIMOHHBIX
NEPUOJOB OJHOBPEMEHHO € OTOOpPOM Mpo0 MOYB HAa XUMHYECKHA  aHamu3, MpPU 3TOM
ucnonb3oBanack Meroanka Muacruryra mukpobduonorun AH CCCP.

AKTHUBHOCTh (EpMEHTOB OIpefensaach  CIEAYIOIIMMH  METOJaMH: KaTaja3bl -
razoMerpuueckuM  MerogoMm  B.®.Kympesuua, A.lll.I'anctsana; ypeassl -  MeTOAOM
A.Ill.T"ancTana; MepOKCUIa3bl, MOMU(EHOIOKCUAA3Bl - METOIO0M A lll.T'anctana B
monupuxanuu A.M.Yynaeposoii; Hutputpenaykrassl - MmetogoMm A.lll.T'ancrana, 3.I'.CaaksiHa;
HUTpaTpeaykrassl - MerogoM A.lll.I'ancrana, JI.B.MapkocsHa; cynbgaTpeaykrasbl - METOJO0M
A.lll.Tanctsna; deppupenykrassl - meronoM A.lll.Tancrana, H.A.Oranecsina. Bce Mmetoauku
u3noxeHsl B MoHorpapuu @.X.XasueBa (1976). Ilepokcupaza u moaM(EHOIOKCHIA3a
OIPEICTSUTUCH ¢ HAalMMK u3MeHenusiMu [CnaBauna, Maumesa, 1987].

OcCOoOeHHOCTD MOYB MOMM, Kak ObLTO MOKa3aHO BBIIIE, 3aKII0YACTCA B UX T€HETHYECKOM
KOZIe, CYMMHpPYIOILIEM JEHCTBHE €XKETOJHbIX MaBOJKOB B BUJE HAWJIKOB, IEpPEYyBIaXHEHHUS, a
TaKkXe BBICOKOW T'YMYCHOCTH METPOBOTO CJOs MouBeHHoro mnpoduis. JlaHHble cBoiicTBa
OTPEENAIOT BBICOKYIO OMOJOTHYECKYIO aKTUBHOCTH NMONMEHHBIX MOYB U MPUCIOCOOIEHHOCTh
NOYBEHHOH OWOTHI K THUAPOMOP(QHBIM YCIOBUSM. 3a TMOCIEIHHE  TOJbl  HAKOIUICHBI
Pa3HOCTOPOHHUE JlaHHBbIe,  OTpaXKaloU[e H3MEHEHHsS] KOJMYECTBEHHOTO M KayeCTBEHHOIO
coCTaBa MHMKpPOOPTaHM3MOB B OCYIIaeMbIX MmouBax [3umenko, MucHuk, 1970; 3umenko, 1977,
1983; Mouckux, MBanosa, 1978; Koxewmskos, Bimacos, 1980; 3arypansckas, 1982a, 19826].
OpHaxo MoJydeHHbIE PE3yJIbTaThl B OCHOBHOM OTHOCSITCS K IIOYBaM BOJIOPA3/IEI0B U TEppac.

Hamm nccnenoBanusi moKa3bIBaOT, YTO MPHU OCYIIEHUU MOWMEHHBIX MOYB Kaue€CTBEHHO
MEHSETCS cocTaB MHKpoOoreHo3a. Tak, eampumep, YBEIMYMBAETCA COJCpKAHUE
ABKTMHOMHUIIETOB, YJacTBYIOIIUX B Oojiee TIIyOOKOM Pa3ioKEHHH MOYBEHHOTO OPraHHMYeCKOIo
BemecTBa. OJHOBPEMEHHO BO3pPACTaeT KOJIMYECTBO aMMOHHM(HMKATOPOB, AECHUTPU(DUKATOPOB,
KJIOCTPHINMA, BOCCTaHOBHTENEH Cynbh(haToB, paspymmreneid kinerdatku. Creayer Takxke
3aMEeTHUTb, YTO COJEPKAHUE MUKPOOPTaHU3MOB B TOP(SHBIX MOYBAX U3MEHSIETCS B 3aBUCUMOCTHU
OT MHTECHCUBHOCTH OCyIIeHus (Tabm. 53).



Tadonuma 53

Bausinue HHTEHCHBHOCTH /IPEHUPOBAHMS TOPQSHBIX MOYB
HA YHCJIEHHOCTh MUKPO(JIOPHI

KouuecTBO MHKpOOpPraHu3MoB B 1 cm®
MIOYBBI
I'pymniibl MUKPOOPTaHH3MOB HeocymenHoo | BapHanTs! ocymicRna
6omoTo 0,8x25 m 1,3x25 m
Ammonudukatopsr, 108 23 30 19
Hurpudukaropst, 102 2 68 1
Jlenurpudukaropsy, 10 28 40 45
Knocrpuaus, 10 4 10 4
BoccraHoBuTenH cyibdaros, 107 6 10 7
Paspymmtenn KIeTHaTKY - 32 100 70
a’po0sr, 10
Paszpymmrenn KICTIATKH - 6 20 20
aHa’pooOsl, 10
AxruHomunetsl, 10° 4 100 600
['puGsr, 10° 51 17 10
Omurorpodsr, 108 27 11
Osuronmtpodmisy, 10° 15 8
cprammacexoro seeetsa 10° 3 10 10
MHKpootp;Zi}ellgzl’\aﬁ) Ha cpejie 68 13 4

WHTEeHCUBHOCTh Tpollecca MHHEpATU3alM MOXHO OLEHHTh MO0 KO3((UIUEHTY,
onpezenseMoMy M3 cooTHouleHus yucia MukpoboB Ha KAA u MIIA. B topdsubix mousax
0osiee OKHMCIUTEIbHBIE YCIOBHUS (DOPMUPYIOTCSI HA HWHTEHCHBHO OCYIIEHHOM BapuaHTe 1,3x25
M. OTO cIIcOOCTBYET aKTUBU3ALIMHU MTPOLIEcCa MUHEPAIU3AIMH 32 CUET Pa3BUTUS aKTUHOMMIIETOB,
KO3 PUIIMEHT MUHEpaIN3allii B MHTEHCUBHO OCYIIA€MBIX MOYBaxX yBenuuuBaeTcs Ao 6,2. Ilpu
3TOM CJEeIyeT OTMETHTh, YTO aKTHBHU3aLUs MPOLECCOB MUHEPAINU3AIMKY OXBAaThIBAET METPOBBIA
CJIOM OCYILIa€MBIX IIOYB.

B ocymaempIx aepHOBO-TJIEEBAThIX IMOYBAX MPOLIECC MUHEPATU3ALUNU OPraHUYECKOTo
BEIIIeCTBA NMpoTeKaeT Oojee MHTEHCUBHO Ha BapuaHte 0,8x16 M (MeHee MUHTEHCHUBHBIN JpeHax).
3HaueHue kodp¢unueHta MuHepanu3zauuu Ha BapuanTe 0,8x16M paBHO 34, a Ha BapuaHTe
1,3x16 m - 8,4. MeHee oOCyIIEHHBI BapUaHT BbLAEISAETCS U OONbIIEH AKTUBHOCTBIO
ammoHu@ukaTopoB (10 pa3), yTuinM3aTopoB MHUHEpalbHOro a3ora (B 2 pasa, cMm. Tabma. 53).
Bmecte ¢ Tem Ui akTHBM3ALMUIpOLIECCa HUTPU(DUKALMK B MOMMEHHBIX JI€PHOBO-TJIEEBATHIX
nouBax Oosee OnarompusteH BapuaHT 1,3x16 M. Ha Bapuante 0,8x16 M nepHOBO-TJIeeBaThIX
MOYB HUTPU(UKATOPHI B HE3HAUMTEIHLHOM KOJIMYECTBE OOHApPYKMBAIOTCS TOJIbKO B uioje. He
OTMEYAeTCsl Pa3InUMi MEXAYy BapHaHTaMH B JIEPHOBO-TJIEEBATBHIX MOYBAX I10 aHA’POOHBIM
¢duKcaTopaM azoTa u ACHUTPpUPUKATOPaAM.

[TpoBeneHHBIH KOPPENALMOHHBIA AHAIN3 CBSA3M MEXKIY OTHEIBHBIMM IOKa3aTeNsIMU
MUKpPOOHOJIOTUYECKOTO U (PU3MKO-XUMHUYECKOTO COCTOSHUS TOpPQSHBIX TO4YB (B BHIE
KOPPENSIMOHHOTO OTHOILIICHHUS) MIOKa3bIBAET, UTO MPe0dIaiacT HelrnHeleas 3aBUCUMOCTh MEXKIY
napameTpamu (Tadi1.54). BaxHbM ObLUTO OBI TPOBECTH IKCTIEPMEHTHI HA OCHOBHBIX THIMAaX ITOYB
C y4eTOM MAaKCHMaJbHOIO KOJMYeCTBa (haKTOPOB KaK BHEIIHUX ITOYBOOOPA3YIOIIUX, TaK U
BHYTPEHHUX [MOYBEHHBIX C OLIEHKOW BKJIaJia KaXJI0ro (pakTopa B OTAEIbHOCTH.



Tadonunpga 54

MaTpuna KoppeJsiiHOHHBIX OTHOIIECHHIT MeKIy MOKA3aTeJIMHA MUKPOOHO0JIOrH4ecKOro H (PU3NKO-
XHMHYECKOI0 COCTOSIHUS TOPPsIHO#i MOYBbI (KOJIM4ecTBO Ha0moaenui - 100)

Koppenupyembie 11213 4 5 6 7 8 9 10 11 12
BEITUYHUHBI

Jeunurpuduxaropet | 1 | — | —|—| — | — | — |029| — | — | — | — | —
Koappmmment 2 —|o068|079|066| — [034] — | — [ — | —
neoTpoHOCTH
Koaddunuent 3 _ . — 042 | — — 10,30 | — —
OJIUrOTpOHOCTH
Kosddunuent
MUHEpaTH3aLUH
MHuKpoopranu3Ms
Ha KAA
AMMOHH(DUKATOPBI

5
6
OnuroTpodsl 7
8
9

4 071 — | — |028| — | — | — | —

048 | 046|043 | — | — |030]|0,25

0,34 1025|031 |047 | —
— 10,41 0,38 | 0,25
0,46 | 0,37 | 0,25
BraaxuocTs 10 — —

’Keneso oxucHoe

Keneso 3akucHoe

AMMOHHIHBINA a30T 11 —

OKHCINUTENBHO-
BOCCTAHOBUTEIBHBIN | 12
MOTEHIHAT

Kak yxe oTmeuanoch, ocylleHHE MONMEHHBIX TOP(PSHBIX U JAEPHOBO-TJIEEBATHIX [1OYB
U3MEHSET OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE YCIOBUS IOYB B CTOPOHY YBEIMYEHHUS HX
a’pobHocTH. [Ipu 3TOM yBenuuuBaeTcs coiepxkaHue HUTPUPUKATOPOB, KOHEUHOU MPOTYKIUEH
JeATETbHOCTUKOTOPBIX SIBIIIETCA  HUTPATHBIM a30T. DTa Tpynna MHKPOOPTaHU3MOB MOKET
pa3BHUBaThCS TOJBKO B a’3poOHOM cpene. Bmecte ¢ Tem, mpoBeneHHbIE HAMH HUCCIIEIOBAHUS
MOKA3bIBAIOT, YTO B HUCCIENYEMBIX MTOYBAX HUTPATHBINA a30T OTCYTCTBYET BO BCEM IOYBEHHOM
npoduiie. A BeCEHHUI Nepuoj] OH 0OHAPYKUBAETCSI B HE3HAUUTEIBHBIX KonuecTBax. OIHAKO B
JPEHAXHBIX BOJAX C MEJIMOPUPYEMBIX IOYB OTMEUYAETCS NMPHUCYTCTBUE HUTPATHOIO a30Ta Ha
MPOTSDKEHUH BCEro BereramroHHoro mepuoga (4,3 — 16,0 mr/m). CnemoBarenbHO, HUTPATHI
00pa3yloTcs B MOYBAX B Mpoliecce HUTPUPHUKAIMH, HO OBICTPO MOJBEPratoTCs BOCCTAHOBICHUIO
WJIM YaCTUYHO BBIMBIBAIOTCSI HUCXOASILIMMU MTOTOKAMHU JIpeHakHbIX BoJ. [locnennee Obuto Hamu
OIPEJICNICHO MPH MPOBEACHHUH CIICIHANBHBIX dKcrepuMenToB [CrnaBuuHa, Muumesa, 1987]. Tpu
3TOM OBLJIO JIOKA3aHO, YTO MpIoliecc 00pa30BaHUSI HUTPATOB IMPOUCXOAMUT HA I'paHULE pa3jena
IByX (a3: mouyBa — TMOYBEHHBIM pacTBOp. BoccTaHOBiEHHE HHUTPATOB MHMKpPOOPraHU3Mamu
MPOSBISETCS KaK MPOLECC aCCUMWJISIMU W JUCCUMMIIALMU HUTpatoB. Ilpu accumumisiumn
HUTPAThl MCIONUIB3YIOTCS B KauecTBE MCTOYHHMKA a30Ta JUIsl MOCTPOEHUS] MUKPOOHBIX Ten. B
KOHEYHOM MWTOT€ TMPOIECC AaCCUMHISATOPHOTO BOCCTAaHOBJIEHUS HUTPATOB 3aKaHYMBACTCS
o0pa3oBaHMEM AaMMHUAKa,MIyLIIEr0 Ha TMOCTPOCHHE IHKU3HEHHO-BAXHBIX  OPraHMYECKUX
a30TCOJEpKAIMX BELIeCTB KIeTKU. [Ipm AucCUMUISTOPHOW HUTpATPEAyKIHH HUTpaT
BBICTYIa€T B PpOJIM AKLENTOpa JJIEKTPOHOB B JHEPreTHYECKHX Ipoleccax BMECTO
MOJIEKYJISIPHOTO KHCIIoposa. MUKpOOPTaHU3MbI, CHOCOOHBIE JUCCHUMHIMPOBATH HUTPATHI,
IIMPOKO pacmpocTpaHeHbl B mouBe. [Ipomecc neHUTpUUKAIMHM, KOTOPBIH NpOSBISETCS B
OCYIIaeMbIX I0YBaX, MPEJICTaBiIsieT COOOM HUTpaTHOe JbixaHue. KOHEYHBIMU MPOIYyKTaMU
SBIISIIOTCSL TAa3000pa3Hble BOCCTAHOBHUTENbHbBIE COCIMHEHMS: MOJIEKYJISPHBIA a30T, OKHCh WU
3aKUCh a30Ta. [Ipu acCUMHIATOPHON M AUCCUMMISTOPHON HUTPATPEAYKLIUH YIaCTBYIOT HUTpPAT-
U HUTpUTpenykTasbl. CBoiicTBa 3THX (epMeHTOB ONM3KH, HO JUCCHUMWIIATOPHBIE
HUTPATPEIYKTa3HbIE CHCTEMbI, B IPOTHUBOIMOJOXKHOCTh ACCUMUIISITOPHBIM, CTPYKTYpHO H
(YHKLIMOHATIBHO SBJISIOTCS KOMIIOHEHTaMH KOHYHOTO IMYTH KUCJIOPOJHOTO IbIXxaHud. B sToM
3aKIIF0YACTCsl HX OCHOBHOE OTJIIMYHE OT aCCHMUIIATOPHBIX HUTpaTpenykras [Unsuna, 1973].



B ocymaeMbix MOWMEHHBIX IMOYBAX OMPEICIUTh HAIMPABICHUE HUTPATPEIYKIUU HE
MpeJICTaBIsIeTcss BO3MOXKHBIM. J[MHaMUKa HUTPUT- U HUTPATPEAYKTa3 B MOYBAX Pa3HOM CTEIEeHU
OCYIICHHS TOYTH HE paziuyaercs. TakuMm o0pa3oMm, MpU pa3HOW CTENEHHS OCYIICHUS, YTO
OTMEYaeTCsl B BapuaHTax ¢ rIyOmHOM 3akimanku npeH 0,8 u 1,3 M, MHTEHCHBHOCTH IpoIecca
BOCCTaHOBJICHUS HUTPATOB B 1IeJI0M oiuHaKoBa (puc. 30-33).
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Puc. 30, Quuampra fepMeEHTOE H MHEROOPTAHEZMOE, IpHHEMAIOLUIHE VIACTH B
npecbpazoBEaHHH a30TCOMEREANIETG opraH HYECKOTo BEMECTEA, TophAHad ToYEa,
EapranT 08225 m

Bmecte ¢ TeM MOCTaTOYHO BBICOKAs aKTUBHOCTh HUTPAT M HUTPUTPEAYKTA3 B COUYETAHHH C
COJIEp)KaHWEM B HCCICAYEMBIX TI0YBAX aMMOHHHHOTO a30Ta IMPeIIojiaracT aKTUBHOE
MPOTEKaHNE aCCUMUIISIIIIOHHON HUTpaTpeayKIuu.. CleIyeT Tak)ke OTMETUTh, YTO YUCICHHOCTh
JNEHUTPUT(HUKATOPOB HECKOJIBKO BEIIIC B MEHEE OCYIMICHHBIX MMOMMEHHBIX JICPHOBO-TIICEBATHIX U
Topstapix mouBax (cMm. puc. 30-33). B mocnemHee BpeMs HCCIENOBATENsIMU JIOKa3aHa
(bakyIpTaTUBHOCTH AeHUTpUTPuKaTopod B oTHOomeHun OB-ycnoBuii. CreqoBaTebHO, CTENIEHD
VBJIQKHEHUS TTOYB HE SIBISETCS MPU3HAKOM DPA3BUTHS JUCCUMWISIIIMOHHOW HHUTPATPEIYKINH B
OCTPYKTYPCHHBIX JIEPHOBO-TJICEBATHIX W TOP(MSHBIX IOYBAX, XaPaKTEPU3YIOMIMXCS BBICOKOH
BO3JIyXOHOCHOW TOPO3HOCTHI0. JIabOpaTOpHBIA OMBIT, UMUTHPYIOIIMNA TOJHOE 3aTOTICHUE
MOMMEHHBIX TOYB, IMOKA3bIBAaET, YTO MOMMEHHBIX JEPHOBO-TJIEEBATHIX M TOPQSHBIX MOYBAX
HAOII0TaeTCsl OTHOBPEMEHHOE Pa3BUTHE adpOOHON M aHA’POOHON MUKPOQIOPHI, YIaCTBYIOIICH
B IUKJE NpPEeBpalleHHUs a30Ta B IOYBE. OJTO YKa3blBaeT Ha MPUCIOCOOIIEHHOCTh OHOTHI
OCYIIIA€MBIX IOWMEHHBIX MOYB K TEM MUHHMAIBLHBIM YCIOBUSM a’pallid, KOTOPbIE CO3AAI0TCS 3a



CUCT 3allICMJICHHOI'O BHYTpHArpCraTHoro BO34yXa C HpGO6HaHaHI/I€M BOCCTAaHOBHTCIIBbHBIX
YCJ'IOBI/Iﬁ B OTACJIBHBIX CJI0AX ITOYBCHHOI'O HpO(bI/IJ'IH.
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Puc 31 Juuamura fepMeHTOR H MHKpPoOPTraHHEMOE, [P HHHMAIIHE YIACTH B
npechpazoBalHE asoTCoLEPEANEr OpTAaHHYecKore BEIECTER, TopdAHAA DoUEa, BApHAHT

13225 u
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Puc 32 Junamura depMeHTOE H MHEROOPTAHKSMOE, Ip HHHMAFOIHE YIaCTHE B
npeobpasoBaERH asoTooNEp KAUlero OpraHHIeCcKors BEUIECTER, JEp OB -TIEEEATAT
mouea, BapHanT 0, 8x16 u

[IpoBeneHHbIe HCCIENOBAaHUS MMOKA3bIBAIOT, YTO OCYIICHHE MOWMEHHBIX MOYB MPUBOJIUT
K YBEJIWYEHUIO OMOJOrMYecKOM AaKTUBHOCTH, YTO C CBOIO OYe€pellb CIOCOOCTBYETBBIHOCY
XUMUYECKHUX JIEMEHTOB JPEHAKHBIMU BOJAAMH B YCJIOBHSX IMPOMBIBHOTO BOJHOTO pexkuma.llpu
3TOM BBIHOCY MO/IBEPKEHBI HE TOJIBKO 3JIEMEHTHI, BHOCUMBbIE B MOYBBI C YAOOPEHUSIMH, HO U BCE
HOJBMKHBIE (DOPMBI DJIEMEHTOB MOYBBI, 00JIaAIONINE BHICOKOM MUTPAIIMOHHON CITIOCOOHOCTBIO.
Cormacao b.B.IToasmoBy (1934) u3 coseii, Hambomee pacmpoCTpaHEHHBIX B 3E€MHOH Kope,
Jy4lield pacTBOPHUMOCTHIO O0NAar0T XJIOPHUABI, OMKapOOHATBI W Cyib(paThl HATPUS, 3aTEM
cynb¢atel Kanpliug. [1o TaHHBIM HalIMX HCClIEeNOBaHWM, W3 TOp(SHBIX MOYB MoiM ¢ 1 ra 3a
BETeTAlIMOHHBIA TEPHOJ] BBIHOCUTCS 10 59 kr cymbdaroB, 35 — kameuus, 4,8 — kamusi; u3
JICPHOBO-TJIEEBATHIX — cOOTBeTCTBEHHO 38, 24, u 0,1 xr [Muumresa, Bacunsesa, 1982]. Boinoc
COJIEH pa3pyllaeT MOIJIOLIAIOIINKM KOMIUIEKC I0YB, U3MEHSET COOTHOLIEHHE KOMIIOHEHTOB B
MOYBEHHOM pacTBope. YacTo BhICKA3bIBA€MOE IMOJOXKEHHE O LIETH MEIHOpaluM Kak crocoba
CO3aHUsI OJATOMPHUSATHBIX YCIOBUN IS Pa3BUTHS MUKPOOUOIOTHMUECKUX U YH3UMOJIOTHUECKUX

IPOILIECCOB, HAIIPBICHHBIXHA BBICBOOOKIECHNUE AJIEMEHTOB IMUTAHMS JUIsl pACTEHU, HE SBIISIETCS
BEPHBIM.
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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 MPOLIECCOB, UTOOBI OHA
HE MpuBeJa K HapyLIEHHI0 B I0YBaX 3KOJIOTMYECKoro paBHoBecus? OTcroa €CTeCTBEHHA
IIOCTAaHOBKA 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) nokasaso,
qTOo 3(1)(1)6KT JOIOJHHUTEIBHOI'0 YBJIAXKHCHUA WJIM ITOJHOI'O BPEMCEHHOI'O 3aTOINNICHHA YIy4dIoacT
A30THBIA PEXHUM, CHMKAET MPOLIECC MUHEpAIN3aliK. B yCIIOBUSAX NMOBBIIIEHHON BIaXXHOCTH B
MOMMEHHBIX MOYBaX, HAJO0 MoJlaraTh, OyAyT HOJAEPKUBATHCS IKOJIOTUYECKUE YCIOBHS, OTU3KHE
K YCIIOBUSIM €CTECTBEHHBIX HEOCYUIEHHBIX IOMM M COOTBETCTBEHHO IPOLIECCH] MUHEPAIU3ALNUN
6y,ZIYT UATHU B 3aMCIJIEHHOM TEMIIC. Baxxno IIpH 3TOM OIPEACIINTG ONITUMAJIBHBIC YCJIOBUA IIPU
KOTOPBIX TMPOIECC MHUHEpAIH3alud OyAeT HWATH OJHOBPEMEHHO C TyMH(HUKAIUEH WIu
npeoOnaganueM mnociefHed. Takue OmbITHI Ha TMOWMEHHBIX MOYBaxX OBLIM MPOBEAEHBI U
1noipoOHO U310kKeHbl B MOHOrpaguu CnaBHuHoW, UHumesoii (1987). B kauecTBe KOHTPOJIBHBIX
(akTOpOB OBUIM NMPHUHSATHI MPOIECCHl a30TIpeBpalleHuil. B pe3ynpTare mpoBeleHHBIX OIBITOB
OBLJIO BBIABIEHO, YTO CKOPOCTh Mpollecca aMMOHM(DHUKAIMU U HUTPUPHUKAIUU B MOWMEHHBIX
mo4Bax BO3pPaCTacCT C YBCIIMYCHUCM BJIAXKHOCTHU.

B To ke Bpems ycinoBus, OIaronpusATCTBYIONIME YBEIWYCHUIO aKTUBHOCTU IMPOLIECCOB
aMMOHI/Iq)HKaI_II/II/I/HI/ITpI/I(bI/IKaHI/II/I, HC BCCrla HUACHTUYHBLI YCJIOBUSAM COOTBCTCTBYIOLICTO
YBEIUYCHUS COJEpKAHUS aMMOHUMHOW W HUTpaTHOW ¢dopm azora. Tak, B TOp(DSHBIX MOYBax



ONTHMAJbHAS BIAKHOCTH JIJIsI HUTPU(UKATOPOB MOMAJEPKUBATIACh U B TIEPBBHI, © BO BTOPOI
cpok kommocTtupoBanus B npenenax 0,80-0,95 I1B, Ho oOpa3oBaHHe HUTPATHOTO a30Ta OBLIO
HanOOJIBIIIMUM BO BTOpOM cpok npu BiaxkHoctu 0,6 [1B. B nenom HaMmeuaercs 1Ba onTUMaIbHBIX
YPOBHsI BIQXKHOCTH JUIs TIporieccoB aMMoHupukanuu/autpudukanuu - 0,6-0,7 I1B u 0,8-1,0
[1B. Mmuorue uccienosarenu [Posos, 1956; Expete, Confield, 1966; Balakrishnan, 1964;
Mariakulandai, 1965; Reichman, Irunes, 1966; Tapapuna, Tapapun, 1970;Koueprun, Opiosa,
1970; HamnekoBa, 1970] u3ydanu BIUSHHE BJIQXKHOCTH Ha MPOLIECCHI HUTPU(PUKAIMH B ITOYBAX
nyTeM HWHKYOMpOBaHUS OOpa3loOB MOYB. YKa3aHHbIe aBTOPHl MPUILIM K MHEHHUIO, 4YTO

ONTUMAIILHOW JJIi HUTPU(PHUKAIMA B aBTOMOPQHBIX IOYBAX  SIBIISCTCS BJIQ)KHOCTB,
coctasisromas 0,4-0,6 I1B ipu temneparype 25-30 rpagycoB C 1 NOJTHOMN a’panuu.
Ilo Bcel  BEpOATHOCTH, ypoBHM  ontumuszanuu  OB-ycinoBuii  pa3zBurus

MUKpPOOPTraHU3MOB, KOTOpBIE YYacTBYIOT B MPEBpAIICHHUIX a30TCOAEPKAIIUX BEIIECTB, B
pasHBIX TOYBAaX pa3NUYaloTcsi. B aBTOMOp(HBIX MOYBaX, C WX HEBBICOKUMHU Oy(hepHBIMU
CBOICTBaMH, ONTUMAJIbHBIE YCIOBUS JUIs MpolLiecca HUTPUPHUKAUU U JIEATEIHHOCTH adpOOHO-
aHadpPOOHON MUKPO(MIOPHI CO3MAIOTCS TPU BBHICOKOH MOPO3HOCTH a’paliil M BIAXKHOCTH B
npenenax 0,4-0,6 IIB. CBoeoOpa3ue ocylaeMbIX MONMEHHBIX TTOYB, KOTOPOE 3aKJIFOYAETCS B UX
TCHETUYECKOM TMPHHAUICKHOCTH K  THIAPOMOPPHOMY DSy H TOEMHOM  XapakTepe
MOYBOOOPA30BaHMs,  OMNpeeNseT  BBICOKME  3HAYCHHUS] ONTHUMAIbHOM BIIAXHOCTH IS
POTEKaHUS POIIECCOB aMMOHU(UKAITUH/HATPH(PUKALINH.

Panee MN.I1.CepmnoGonbckum (1949) Obimm  HameueHnsl Tpanuisl OB-ycioBuil nms
MPOLECCOB NpEBpalIeHUl a3ota. Tak, yCIOBHEM YCTOMYMBOCTH 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 wmcciemyembix MouBax —MPOTEKAOT JBa IpoIecca:
HUTpU(]UKAIMS ¥ BOCCTAHOBJIICHUE HUTPATOB JeHUTpU(UKaTopamu. EcTecTBeHHa MOCTaHOBKA
BOIIPOCA O TOM, YTO HUTPAThl 00pa3yrOTCs B MOYBaX MONM B YCIOBHIX aHA3pOOHUO3KCa U CIYKaT
UCXOJIHBIM CYOCTPaTOM JUIl MHTEHCUBHOI'O pa3MHOXKEHHs JeHuTpudukaropos. 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 HUTPAThl,  KOTOPBIE PEATU3YIOTCS
neHutpudukaropamu. Kpome Toro, BoccraHoBiI€HHE HUTPATOB - BeCbMa 3(hPEKTUBHBIN Mpoliecce
B OTHOIIEHHWH oOecreueHHsl KJIETOK MHUKpoopraHu3moB sHepruei. Tak, McCarty (1972)
YKa3bIBa€T, 4YTO CPEAHHI BBIXOJ SHEPTUHU MPU MEPEHOCE OJHOIO JIEKTPOHA OT OPraHUYECKOro
JIOHOpa K HHUTpaTaM paBeH MNpuOau3uTenbHo 18 kkan/r »kB uimum  67,9% sHepruw,
0CBOOOJKIAIOIIEHCs MPU AHAJOTUYHOM IIEPEHOCE 3JIEKTPOHA K Kuciaopoy. C Ipyroil CTOpOHBI,
BO3MOXKHA TaKXe MPUCHOCOOIIeMOCTh a’poOHOH OHOTBI K T€M MHMHUMAJbHBIM YCIOBHUAM
a’pallid, KOTOpbIE CO3/al0TCS B XOPOILIO OCTPYKTYPEHHBIX M OOraTrblX OpraHu4ecKUM
BELIECTBOM ITOYBAX IOWM.

Bce Bbllen3noxkeHHOe MO3BOJISIET MPHU3HATh, YTO BIAXKHOCTh HCCIEAYEMBIX IMOYB HE
OTPaHUYMBAET aKTUBHOCTU OMOJIOTHUECKUX MPOILIECCOB, OHA ONpEAEsieT YpOBeHb, Ha KOTOPOM
IPOTEKAIOT JaHHbIE MPOLECCHl, HO HX AKTUBHOCTb HE MPSIMO MPOIMOPLUOHAIbHA AMHAMHKE
COJepKaHUs MPOAYLUUPYEMbIX TIOJ MX BO3ACHCTBHEM BellecTB. TakuM oOpa3om,
MEJIMOPATUBHOE BO3ACHCTBHE HE JOKHO KapIMHAIBHO MEHSTH TIOYBEHHbBIE PEKUMBI.

OO6pabGoTka 1OYB, BHECEHUE YIOOpPEHH, OCyIlIEHHE, OpOILIEHHE CYIIECTBEHHO
U3MEHSAIOT SKOJOTMYECKYyl0 OOCTAaHOBKY pa3BUTHUS MHUKPOOPIaHHW3MOB, UYTO HEU30EKHO
OTpa’kaeTcs Ha HaNpsHKEHHOCTH OuonuHamMuku mnoyB. IIpoBeneHHBIE HaMU HCCIIEIOBAaHUS
BECbMa OTYETJIMBO I[IOKAa3bIBAIOT, YTO HMHAMKATOPOM HM3MEHHUBIIEHCS  3KOJOTHYECKOU
00CTaHOBKHM B MOYBaxX MOXkeT ObITh Ouonoruueckuii pexxuMm. P.C.Kyryzosa (1979), nanpumep,
IpeJoiaraeT, YT0 aMMOHUpUIIMpYIONe OaKTepUu MOTYT ObITh 3HAYMMBIM JIHarHOCTUYECKUM
1okaszarejeM CTeNEeHU TMAPOMOP(PHOCTH IOYB, a B 30HE JJIUTEIbHO-CE30HHO-TIPOMEP3arOIIUX
MOYB I'YMUHOU 30HBI - TIOKa3aTelIeM ONTUMHU3AINY PEKUMA TIOYB.

Knaccuueckoe mnpencraBienne S(OPEKTUBHOCTH OCYIICHHsI TOYB OCHOBBLIBACTCS Ha
AaKTUBM3AIMM B HUX HUTPUPHUIMPYIOMIKUX IPOLECCOB U COOTBETCTBEHHO  (HOPMUPOBAHUS
HUTPATHOTO THUIA a30THOTO peXHMMa MOYB. B mouBax moiiM mporecc HUTPUPHUKAIMH HUMEET



NOJYMHEHHOE 3HaueHWe, Ha 4ro paHee oOparwna BHuManue T.I1.CnaBauna (1978),
paccMmaTpuBasi 3anaJHO-CUOUPCKUE MOYBBI AIIOBHAILHOTO psifa. B To e Bpems, Kak MoKa3aHo
BBIIIIE, HUTPU(UKAIMS B TOMMEHHBIX ITOYBAX MOXKET MPOTEKATh JIaXKe B YCIOBUAX 3aTOIICHHS.

O06001mass M3JI0KEHHBbIE BBILIE PE3yJIbTaThl HCCIEIOBAHUN, MOXHO OTMETHTh, UTO
HaNpsOKEHHOCTh M HANpPaBJICHHOCTb  OMOXMMHYECKHMX IIPOIIECCOB TOYB  MONM B
TUAPOTEPMHUYECKUX  ycloBusAx  3amagHoit Cubupu  Xapakrtepusyercs HEKOTOPBIMU
OCOOCHHOCTSIMU:  HAIIPaBJIEHHE JIaHHBIX IIPOLIECCOB OIpPEAEsAeTCs MHUKpOo30HaIbHbIM OB-
PEKUMOM; OMOJOTHYECKHM PEXUM JaHHBIX [OYB MHTEHCHUBEH; ONTHUMH3AIUs OMOJOTHYECKHX
IIPOLECCOB  3aKJIIOYAaeTcss B  IOJNJEPKAHUM  YCIOBUM  IIOCTENEHHONM  MUHEpaIu3aluu
OpraHWYEeCKOro BEUIECTBA JAHHBIX I10YB; IOKAa3aTejieM ONTHUMHU3allUM IOYBEHHBIX PEKHUMOB
MOXET OBITh AKTUBHOCTh AMMOHHM(HUKATOPOB, EIUTIOJIO30pa3PYIIAIONINX OaKTEpui, a TakxKe
OTIIENbHBIX OKCHIOPEIYKTa3: KaTajla3bl, MepoKcuaasbl, mnoiudeHonokcuaassl. Paszymeercs,
NPUBEJCHHBIA CIEKTP JOBOJILHO MIMPOK, HO Ui BBIACTCHHS 1-2 KOHKPETHBIX MapaMeTpoB
HY)XHbl JajbHeiIne ucciaegoBaHus. lIpoBeneHHble HaMU pacueTbl KOPPEISALHUOHHBIX
3aBUCUMOCTENl C II€JIbI0 BBIIEICHUS 3HAYUMBIX II0Ka3aTejeil BBIABISIOT, MPEXKIE BCETo,
dbepMeHT KaTanaszy, XapaKTepH3YIOIIUKCS HaJM4heM HauOOIBIIer0 KOJIUYECTBA CBS3EH C
($U3HONIOrMYEeCKUMHU IpyIaMi MUKPOOPIaHU3MOB.

PerynupoBanue ypoBHS OHOJIOTMYECKONW CHUCTEMBI B MOYBE MMEET OONBIIOE 3HAYCHHE
JUISL CE30HHOW TEPEeCTPOMKH MPOIECCOB U IS MOAIEPKaHUSI TOMEeOocTa3a JaHHOW OMOCUCTEMbI
Ipy Pe3KOM H3MeHeHHH BHemHux (aktopoB  ("reHepanbHbix  ontumymoB",  [CeMeHOB,
1984:14]). Ilpuuem B U3MCHSIOUIMXCS BHEIIHUX YCIOBUSX  HEOOXOIMMO HE TPOCTO
MOJAJEP)KUBATh BCE TMOYBEHHBbIE (DAKTOPHI B ONTHMAJIbHOM PEXHMME, HO U 00ecrneduBaTh UX
U3MEHEHHE [0  ONTUMAaJIbHON TpaekTopuu. CoOrjiacHO HallMM  HUCCIIEJOBAHMSIM,
KOHTPOJMPYIOIIUM MapaMeTpoM MyTH MpeoOpa3oBaHMs HA KaXKIbIH MOMEHT BPEMEHH, MOXKET
OBITh COCTOSIHHE TOYBEHHOTO MUKPOOOIIEHO3a U COAep)KaHue (PepMEHTOB.

ArpoxuMuueckuil pexum.HanpaBieHHOCTh OMOXUMHUECKUX MPOIIECCOB
onpezenseT IUHAMHUKY MOABM)KHBIX XMMHUYECKUX COEAMHEHUH B MOYBAaX M, CIEAOBATENbHO, UX
wionopoaue. Ilpu KCHonb30BaHUU MOYB MMOJI CEIBCKOXO3SHCTBEHHbIE Yrojabs —oOparaercs
BHUMaHUE Ha paclleleHUe TPYAHOJOCTYNHBIX COEIMHEHHWH U TEpeBOJ UX B IOJABHKHOE
COCTOSIHME. B arpOHOMHYECKOM OTHOIIEHUU II0YBA CUUTAETCS IUIOAOPOJHOM, €CIu B HEU
JIOCTaTOYHO NUTATENbHBIX JJEMEHTOB JUIsl TOJIyueHUs BBICOKMX YypoxkaeB. Ho B
JEMCTBUTENILHOCTH TOJO0OHBIE YpOXKaW MOTYT OBITh HPU3HAKOM CTPECCOBOIO COCTOSIHMS,
UCIBITBIBAEMOIO TOYBOM, pe3yslbTaTOM KOTOpPOrO SBJISETCS HEoOpaTHMoOe HapylleHue
OMOJIOTNYECKOr0 paBHOBECHSI.

JIluHaMuKa 3JIeMeHTOB NUTAHUSI B [EPHOBBIX M [E€PHOBO-I/IeeBaThIX MouBax. B
noyBax BBICOKOW moHMBI p.ToMu coxepkaHue MOJABMKHOTO (ochopa B €CTECTBEHHBIX
YCIOBHAX M3MeHseTcss B mpeaenax 9-22 mr/100 T B cpemHeM 1O BceMy HOYBECHHOMY
npodwmo, kamust - 12-34 mr/100 r. B maxoTHOM cioe cojep)kaHue MOJABMKHBIX (opMm
HA3BaHHBIX XMMHUYECKHUX DJIEMEHTOB B CPEIHEM COCTaBJIsieT COOTBETCTBEHHO 18 u 36 mr/100r .
B merpoBoM cnoe aepHOBOM MOYBBI MOABMXKHBIX (GopM Kanmusi copepxkutcst 2730 kr/ra,
JepHOBO-TIIeeBaTol mouBkl — 1188 kr/ra, moaBmkHOTO pocdopa coorBercTBeHHO - 1710 11 1188
kr/ra. CozmepkaHHe HHUTPATHOTO a30Ta B CPEJHEM I10 TMOYBEHHOMY MPOGWII0 B JEPHOBBIX
nouBax m3Mmensiercs ot 0,5 mo 12 mr/100 r, B gepuoBo-mieeBarbix - 0,3-6,0 mr/100 r (puc.
34). llpu yBenMYEHUHU BIIAXXHOCTH IOYB BBICOKOW MOWMBI (BECEHHHUH U OCEHHUH MEPHOIbI)
coJlep’kaHWe B HHUX HUTPATHOro aszoTa yBenuuuBaercs. IIpouecc HuTpudukanuu Hanbosee
WHTEHCUBHO IIPOTEKAET B BEPXHEM nosymerpoBoM cinoe. [lomydeHHble JTaHHbBIE
CBUJICTEILCTBYIOT O XOpOIIed 00eCHeYeHHOCTH HUTPATHBIM a30TOM JIEPHOBBIX MO4YB. Tak,
HanOoJiee TI0I0pOIHBIE TEMHO-CEphIE JIECHBIE MTOUBBI TOMCKOM 00JIaCTH COAep KaT HUTPATHOTO
azora 0,04-0,50 mMr/100 r B meperHoWHO-aKKyMyJISTHBHOM ropu3onte [CnaBHuna, 1949;
BypnakoBa, 1960]. B wdepHo3emax u cepbIX JIECHBIX NOYBaX BopoHexkckol o0aacTu
HauOoJIbIlIee COJIEP)KaHNE HUTPATHOTO a30Ta TNPUXOAMUTCS Ha oceHHue Mecsanbl - 4,0-5,8



mr/100 r [JluxaueBa, 1960]. B moiiMeHHBIX O4YBaxX P.MOCKBBI HUTPATHOTO a30Ta COACPIKUTCS
5,88-10,00 mr/100 r moussI [[Ipoxoposa, 1957, 1960].
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Puc, 34, Jlunamuxa OTAENBUBIX 3JCMCHTOB B IepPHOBOA H JEPHOBO-TJEEBATOH NOUBe MOMMBI p- Tomn no
CPEANEMECHUHEIN H CPeNHErNyOHIRbIM JaBHbIM; }— RlepuoBad (e3 NoaHsa; 2 — NEPHOBAS C NONHBOM:
3 — nepyoBo-TneeBarasn Gez OOMUBA; 4 -— ACPHOBO- IVICEBATad ¢ DOJUBOM ' ’

CopnepxaHre aMMOHUHHOTO a30Ta B JAEPHOBBIX MOYBAX BBICOKOI MOWMBI KOJIEOIETCS OT
cnenoB 110 40 mr/100 r ¢ HAUMEHBIIUM COJEPIKAHUEM B 3aCYLUIUBbBIE TOBI.

B nepHOBO-rieeBaTbiX MOYBax BBICOKOM MOWMBI JIMHAMHKAa AMMOHHUWHOIO a30Ta B
€CTECTBEHHBIX YCIOBUIX UMEET O0siee pOBHBINM XapaKkTep M0 CPABHEHUIO C ACPHOBBIMH MOYBAMU
IPY TOXKAECTBEHHOM KonmuecTBe. Makcumanbhbie 3HadeHnuss N-NH nocruraror 43,2 mr/100 r.
CogepxaHue HUTPATHOrO a30Ta B IOYBaXx uU3MeHserca B mpeaenax 2-5 mr/100 r ¢
MaKCHUMaJIbHBIM COJIEp>KaHHEM B HIOHE (CM. puc. 34).

Opo1eHne oka3bIBaeT 3aMETHOE BO3/ICHCTBHE HA TMHAMMKY TOJBIKHBIX (JOPM a30Ta
B TEPErHOMHO-aKKyMYJISTUBHOM TOPH30HTE JIEPHOBBIX U JIE€PHOBO-TJIEEBATBIX I10YB BBICOKOMN
noiimel. Tak, o monua B BepxHeM cioe 0-10 cm conepxkanochd 1,3 Mr/100 r moYBbl HUTPaTHOTO
azota, nocie nonusa - 4,0; B cmoe 10-20 cM coorBercTBeHHO 0,2 M 3,0; B ciioe 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 YCIOBHSX OpPOIICHUS
COJIEp/KaHUE MUTATEIBHBIX DJIEMEHTOB B JIaHHBIX ITOYBAX YBEJIWYMBACTCS B Pa3HbIE CPOKU OT 2
1m0 150% ot ux comepxkaHusl 0 MOJIMBA. BBICOKON MOABUKHOCTHIO MUTATEIBHBIX 3JIEMEHTOB
MOYKHO, Hampumep, OOBSICHUTH TO, YTO Ha JEPHOBO-TJIEEBATHIX MMOYBAaX IMpHOaBKa Yypokas
MHOTOJIETHUX TpaB OKa3bIBa€TCs HE3HAUUTENbHOM IPU BHECEHUHU a30THBIX YJOOpPEHUH B 103aX
N 45 u N 60.

CBoeoOpa3Ha TUHAMHUKa MOJBIKHBIX XHMHUYECKUX JJIEMEHTOB B JIEPHOBO-TJIEEBATHIX
IIOYBaxX HU3KOW MoiMBI. Kak OTMEUYEHO BBILIE, B OCYIIAEMBIX JEPHOBO-TJIEEBATBHIX IMOYBAX
npeobsiajaloT  OKUCIHUTENbHBIE YCIOBHS, YTO  OKa3bIBaeT  OINpEAENICHHOE  BIUSHUE Ha
NOJBWKHOCTh XMMMUYECKMX coeauHeHuid. Tak, Ha puc. 35 npuBEIEHBI CpeIHUE 3a
BEreTAllMOHHBIA Mepuoj KO3(PPUIMEHTH OIJIeeHHs B I0YBAaX, KOTOpbIE YKa3bIBAlOT Ha
CTaOMIIbHOE COJIep’KaHHe BOCCTAHOBIEHHBIX (hopM xkene3a. CojeprkaHue MOJBMKHOTO Kallusl B
JEPHOBBIX M JI€PHOBO-TJIEEBATHIX MOYBAX B TE€UEHHE BEreTAllMOHHBIX MEPHUOJOB M3MEHSETCS B
npenenax 3,8-23,2 mr/100 r moussl. HauGonbiee conepxkaHue Kajldsi OTMEYAETCS B BEPXHEM
MOJIyMETPOBOM cjioe.  VI3MeHeHue ero KojaudecTBa B CpeJHEM IO IiIyOouHe  mpoduis
npoucxoauT B mpegenax 3-12 mr/100 r (puc.36). [Ipenenst coaepxkanus moaBuxHOTO (hochopa
3a BETeTallMOHHBIC TMEpPUOAbl XapakTtepusytorcs  BenuuuHOW  0,6-20,4 mr/100 T mMOYBHI.
Hakonnenune mnozasmxkHOro ¢ocopa Takxke HaONMIOAaeTCs B BEPXHEM IOJIYMETPOBOM CIIOE.
CHmXeHHe BIIQXHOCTH IOYB, YTO OTMEYaeTcss B Trojabl ¢ KodduimeHTom yBiaxkueHus 0,5 u
0,7 ctocobcTBYET HAKOIUICHUIO JaHHBIX (opM ¢ochopa B HccIeyeMbIX OYBAX.
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Puc. 35 KosdbHUHEHT orMeeHHA B OCYITAEMELE JEPHOEO-TNEEEATHE IOUBAN
nofiMu p. Iynrima

ConepxaHe aMMOHUHHOIO a30Ta B CpeJHEM 10 MPO(UII0 OCyLIaeMbIX JEpHOBO-
rieeBatelx 1mouB He mnpeBbimaer 25 mr/100 r (cm. puc. 36). CiaenyeT OTMETHUTh, 4TO B
AQHAJIOTUYHBIX TOYBAaX BBICOKOW IMOMMBI cOAep)kaHME aMMOHMMHOIO a3ora Hibke. HutparHbii
a30T B OCYIIIAEMbIX MOYBAaX OOHAPYKUBAETCSI KpaliHE PEAKO.

B nenom B ocymiaeMblx MOYBax HHU3KOM MOHMBI OTMEUaeTcs BBICOKOE COJEpKAaHUE
MOJBM)KHBIX ()OPM TIHMTATEIBHBIX JJIEMEHTOB. 3aclly’)KHBAaeT BHUMAaHHS TOT (akT, dYTO
coJiepKaHue JaHHBIX (opM Kaius U (ocdopa JepHOBO-TIIEEBATHIX MOYB BBICOKOH M HHU3KOU
noiMel  Onm3ko. J[MHaAM#Ka K€ TIOABIDKHBIX ()OPM a30Ta B JIaHHBIX IMOYBAX CYIIECTBEHHO
pasnuyaercs. Hano momarath, Ha MOJBM)KHBIE COeIMHEHMs Kalus U Gocdopa B 3HAUUTEIBHOM
Mepe BIHSET COCTaB MAaTEPUHCKUX IMOPOJI, a MOABIKHBIE (JOPMBI a30Ta B TMOYBE 00pa3yroTcs B
pe3yibTaTte IKU3HEAEATENBHOCTH MHKPO(DIOpHI, KOTOpas Y4acTByeT B IpeBpallleHUsIX
a30TCOJEpIKAIIMX OpraHMYecKUX BellecTB. [0 ocyllleHus NepHOBO-TJEeBaThle MOYBBI HU3KOU
HNOWMBI JJTUTENFHOE BpeMsI HaXOMIUCh B NEPEyBIA)KHEHHOM COCTOSIHUU M J0 CHUX TOp ellle He
MOJHOCTRIO  BHIIUIM W3 TuUApoMmopdHOoi craamu. [TosToMy B maHHBIX TOYBax Hamboiee
aKTUBHOM OKa3bIBaeTcsi MHUKpoQuopa, crnocoOHas MpOAYLHMpPOBATH aMMOHHUMHBIA a30T. B
pe3ynbTare, Kak HaMU OTMEYaloCh, COJEP)KAaHME HUTPATOB B JEPHOBO-TJIEEBATHIX MOYBAX
HU3KOI MoWMBI OOHApyKUBAETCs JIMIIb B OTHAENbHbIE TNepuoabl. OJHAKO MOXHO MPEIBUACTh
JATBHEHIINE MOCTEICTBUS, KOTOpPhIE MOTYT BO3HHUKHYTH MpU OCHA0JICHUH THIPOMOPHHOTO
pexuMa Tpu mocleayromeM ocymeHud. IIpeobnanaronyue OKMCIUTENbHbIE YCIOBHS OyayT
CIOCOOCTBOBATh IMPEBPAILLEHUIO BOCCTAHOBJIEHHBIX (DOPM a30Ta B HUTPATHI , @ B YCJIOBHUAX
IPOMBIBHOTO BOJHOTO PEXHMa - BBIHOCY MX 3a Mpeneibl 30HBI a’palliH, 4TO MPHUBEAET K
norepe iogopoaus noys. [loatomy ans obecrneueHus ONTUMAIBHOTO a30THOro OajaHca H
COXpaHEHMsI  IUIOJIOPOJUSl OCYIIAeMBIX JEPHOBO-TJIEEBATHIX MOYB  IMOMM  HEOOXOIUMO
MOCTOSTHHO MOJAEpXKUBaTh WX BIaXHOCTh He Huke 80-90% IIB mocpencTtBoM JABYCTOPOHHETO
peryJarpoBaHUsl BOAHOTO pekuMa. B TO Bpemsi Kak B JIEpHOBBIX IOYBAX BBICOKOW MONMBI IS
yIIpaBJICHUS] aKTUBHOCTBIO MTPOIlecca HUTPU(PHUKANUNA HEOOXOAMMBIM MEPOTIPHUITHEM SIBISETCS
BECEHHEE 3aTOIUICHUE MONMBI.

B 3axnmroueHue cieqyer OTMETUTh, YTO MpeAeNbl ONTHUMalbHOM BIaKHOCTH IS
IpOIECCOB aMMOHMU(UKAIMU ¥ HUTPU(UKAMK B MOYBAX IMONM C TPU3HAKAMHU  OIJICCHHUS
XapakTepu3yroTcs OoJiee BBICOKMMHU 3HAUYCHUSIMU BJIQXKHOCTH, YTO MOKa3zaHO Beiuie. IloaTomy
OpOILIICHHE TTOYB, 3aHMMAIOLINX BBICOKYIO XOPOIIO JAPECHUPOBAHHYIO TIOWMY, YIIydllaeT a30THBIN
OanaHc 3a CUeT yCUJIEHHUs HUTPU(UKALMOHHOIO mpolecca. B To ke Bpems ocyliaeMble MOYBBI
TaKXKe HYXKHAIOTCI B OpOUIGHWH, HO YKe I COXpaHEHHsS AaKTUBHOCTH Ipolecca



aMMOHHU(UKAIMH, NPEOOJIAAAIOMEr0o B HUX. TakuM 00pa3oM, MeIMOpaTHBHbBIE MEPOIIPHSITH,
YUYUTBHIBAIOIINE TCHETHYECKH CQOPMHUPOBABIIMECS  PEXKHMMBI  IMOYB  HOWM, obecredar
MOJIy4eHHE SKOJIOTMYECKH BO3MOMKHBIX YPOXKaeB MPHU YCIOBHH COXPAHEHHUS 3KOJOTHYECKOTO
pPaBHOBECHSI B IOYBAX.

- wwy Pa0s 0

Puc. 36. Iunamuxa oTHENEHEX 3IEMEHTOE B OCYIIAEMOH JEpHOBO-TVIEEEBATOH IOYEE B
‘pazHHE 00 VEIAXHEHHIO FOAH ( 10 CpegHEMECAYHEIM H CPEgHErTYOHHHEIM 3a4e HHAM).

JIMHAMHMKa 3J1eMeHTOB NHUTAHHUSI B TOPQSAHBIX Mo4Bax. MHOrue y4yeHble YAEISAIOT
00JbII0€ BHUMAHKE BOIIPOCAM HAINpPaBICHHOCTH U XapaKTepa pa3BUTHs MOYBEHHBIX MIPOLIECCOB
B ocymaeMbIx TopdsHbix mouBax [CkpeiHHHKOBa, 1961, 1968, 1974, 1978; IlepeBepses, 1966;
TpyckaBeukwuii, ['opun, 1967; Ckoponanos, 1969, 1977, 1978; Bozniok, 1969; Edhumos, 1978,
1980; Houckux, 1982]. TopdsHbie MOYBBI B CHIY WX BBICOKOW THHAMHYHOCTH W HHU3KOU
CTEMEHHM SHTPOIUU I0CJIE OCYIIEHMsS 3a CPAaBHUTENIBHO HENPOJOJKUTENbHBIH nepuon (10-15
JIeT) U3MEHSIOT CTPYKTYPY, CBOMCTBA U COCTaB.

Kak Obu10 OTMEUEHO B MNpeAbIAYUIMX IJIaBaX, OCYIIEHHWE MPUBOJUT K CMEHE
TOCHOJCTBYIOIIMX  BOCCTAHOBHUTEIBHBIX YCIOBMH Ha OKUCIHUTENbHBIE, YTO CIOCOOCTBYET
YCUJIEHUIO OMOXMMMYECKHX IPOLECCOB, U TOP(POHAKOIUIEHHE CMEHSIETCd MHUHEepalu3alnuen
OpraHMYEecKOro BemecTBa. Tak, Ha YkpauHe U B benopyccuum mnpouecc MHUHEpaIU3allUHd B
OCyIIaeMbIX TOP(SIHBIX IMOYBaX NpPOTEKaeT Ooyiee MHTEHCHBHO, Y€M B CEBEpPHBIX paioHax
€BPONEHCKON TEeppUTOPUM CTpaHbl, NPUYEM pA3JIOKEHHE OPraHUYecKoro BellecTBa Topda
COINpOBOXKAAaeTCsd 00pazoBaHuWeM OoJbIIOro KonuuecTBa HUTpaToB (400-1200 MI/Kr mOYBBI),
KOTOpBIE BBIHOCATCSI JPEHAKHBIM CTOKOM M SIBJISIFOTCS] IPUUMUHON 3arpsA3HEHMS] IPUPOIHBIX BOJ
[byxman, 1958; Ozonuns, 1958; Tony6, 1964; 3umenko, 1966, 1970; Meeposckuii, 1967,
Byxtopuna, 1971, 1974].

VYCcTaHOBIIEHO TaKXe, YTO MPU WHTEHCHUBHOM OCYLIEHUHU TOP(SHBIX MOYB €BPOIEHCKOMN
yacth Hamed crpanbl  (YI'B  kotopeix Oomee 1,5 M) TOpPOMCXOOUT  BCIIBIIIKA
MUKpPOOHOJIOTUYECKON AEITETbHOCTH, U B pe3yjibTaTe OMOXMMUYECKUX IPOLIECCOB CO3AAI0TCS
yCIOBHS A OBICTPOM MUHEpaM3allMi OPraHWYECKOro BellecTBa TOp(da, BO3HUKAET yrposa
Ouonornyeckoit cpaboTku opranmdeckux mouB [3aitmensman, 1960; Ckopomanos, 1976;
Nynuenko, 1979].

B ycnoBusx [0KHO-TaeXKHOW IMOA30HBI MPOLECC MUHEpPATU3aU IEMEHTOB MUTAHUS B
ocymaeMbIXx TOpdaHbIX MoyBax u3yueH cnabo. Caenyer orMeTuth paborel M.M.OkyHIOBa
(1948), B.M.Enuceeoii (1963, 1971), M.O.MenentseBoii (1973, 1980, 1982), B koTOpBIX
OTMEYAeTCsl, 4TO TMpPH OCYHIeHHH TOpPPsSHBIX MoyB TOMCKOH 00JacTH yCHIIMBAeTCs HUX
Ouosormueckasi akTUBHOCTh. B pabore B.A.Jlpipuna (1978) mokaszaHo, 4To B OCyIIaeMou
HU3UHHOM TOp(AHOM MOYBE MPOLECCH PaA3IOKEHUs OPraHWYECKOro BellecTBa HUAYT, B
OCHOBHOM, JI0 CTaJIM¥ AMMOHM(UKALINK, OKUCIEHHbIE (DOPMBI a30Ta OTMEYAIOTCS AMU30JUUECKU
B CaMbIX BEPXHUX CJIOSX MOYBBI.



[lepeunciieHHbIE BBIIIE WCCICAOBAHUS KACAIOTCS HU3WHHBIX U MEPEXOMHBIX TOPQIHBIX
MOYB BOJAOpa3ienoB U Teppac. I[lo moWMEHHBIM TOPQSIHBIX MMOYBAM IMOJOOHBIC CBEIECHUS
OTCYTCTBYIOT.

[To HamIMM JaHHBIM, B OCYHIAEMBIX TOP(SHBIX MOYBAX MOWM B TPH pa3a yBEJIUYUBACTCS
coJiepkanue ToJBWKHBIX (opM (ocdopa (Tabdn. 55). Bmecte ¢ Tem, ciemyer OTMETHTh, YTO
YBEIUYCHUE BJIAKHOCTH oOcylraembix Topdsubix mouB a0 0,8-0,9 TIB ompenenser BbICOKHE
KOHIIGHTpauu MoABWXHOTO ¢ocpopa (40-60 mr/100 r) B BepxHEM MOIYMETPOBOM CIIOE.
CuHmxenue BiaaxxHoctu 3a npenensl 0,6 1B BeI3pIBaeT yMeHblIEHHE KOHIIEHTPALMH OIBUKHOTO
dochopa mo 10 mr/100 r moussl. [IpuumHON CHMKEHHS TOABMXKHOCTH (oc(haTOB B JTaHHBIX
MOYBaX IMpPU HUHTCHCUBHOM OCYIIEHUU  SBISIOTCA, BEpPOATHO, Kak oOpa3oBaHHe
TPYAHOPAaCTBOPUMBIX (ochaToB OKMUCH IKele3a, TaKk M YBEIMYCHHE aJCOPOIMOHHON
CIIOCOOHOCTH TOP(PSIHON MOYBBI IPU CHUKEHUU BJIQKHOCTH U IMPOTPEBAaHUHU, 4YTO OTMEYAETCS B
psine pabor [Pu3nueckue ycioBus MOYBHI M pacteHue, 1955; fpkos, 1956; ['mu30ypr, 1960;
Edpemon, 1980]. CyiiecTBeHHOE BIMSHHE HA TUHAMHKY MOIBHKHBIX (pochaToB B TOPQSIHOM
[IOYBE OKA3bIBACT IMOTPEOJICHHWE MX HHTEHCUBHO BETETHPYIOIIEH pacTUTEIbHOCTBIO U
nporeccel Mobmmm3anuu Gochopa mukpoduiopoit [[ommun, Onunesud, 1966; I'opaeesa, 1969;
CkpoinHuKoBa, 1984 u ap.]. Uro kacaercss HU3KOIO COJACp)KaHUSA MOABMKHOTO (ochopa B
HEOCYIICHHBIX TOP(MAHBIX MOYBAX, TO TMEPEYBIAKHEHHUE SIBISETCS OCHOBHBIM (haKTOpPOM
CHIDKEHHSI TEMIIOB MHUHEpAIU3alliil  OPraHMYeCKOTO BelecTBa Topda, CIeI0BaTeIbHO, U
CHI)KEHHUS MOABMXKHOTO (pocdopa. Tak, mo HAIUM JaHHBIM, B HEOCYIIEHHBIX TOPPSHBIX MOUBAX
oprannveckue Gopmsl pochopa mpeodrasaT HaL MUHEPATBHBIMA M COCTaBISIOT 85-95% ot
€ro BaJIOBOTO COJIEPIKAHUSI.

Tab6nunma 55

Copep:xanue ¢ocdopa B TopAHBIX NOUBAX

. Banosoit pocop | IMoxsmwxusiit | [Moasuxwslil hocdop,
Cnoii, cMm
TTOYBBHI docdop % oT BaJIOBOTO
Mmr/100 r nouBEI
Ocymaembie
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 3,3
40-60 290 9,4 3,2
60-80 160 6,4 4,0
80-100 150 3,2 2,1

Ocymraembie TOphsSHBIE TOYBHI COAEpX)aT B 2,5 paza OOJbIE BAJIOBOTO KalHs IO
CPaBHEHHIO C HEOCYIIAeMbIMH, UYTO OOBSICHSAETCS MHUHEpalu3aliei MOA3EMHBIX PAaCTUTEIBHBIX
OCTaTKOB U 0OJIbIIeH 30JbHOCTHIO NEPBBIX (Tabi. 56). A.A.TutnaHosa (1979) ormeuaer, 4To B
TPaBsIHOM OMOTeOlIeHO3€ BO3BpAT KaJlus MpeBbIaeT ero norpediaenue. I[loatomy HecnyuaiiHo B
BEPXHUX CIIOSIX OCYIIaeMbIX TOP(SHBIX TOYB IO CPaBHEHUIO C HIKHUM CII0eM
aKKyMyJIHMpyeTcsi 0oJjbllie OOMEHHOTO KaJIusl.



Tadonuma 56

Copaep:xanue kanus B TOP(SAHBIX MOYB

Banosoii 06 . . OOMeHHEII
. N MEHHBIH KaJTni N
Croii, cm KaJIni kanui, % ot
Mr/100 T TOYBEI 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
Heocymiaemsle
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.Edumona (1969), P.A.EropoBoit
(1976), JI.®.bakmeeBa (1981), B.A.lllamanaeBa (1983a, 19830) Takke OKa3bIBacTCA
yBEJIMYEHUE BAJIOBBIX 3al1aCOB U OOMEHHBIX ()OpM Kaius MpHU ocylleHUH TopdsiHbX mous. I[lo
mueHuto P.C.TpyckaBenkoro (1966),  yBenuueHue cojaepkKaHUs Kalusg IPOUCXOJUT B
pe3yibTaTe M3MEHEHUS KOJUIOMJIHBIX CBOMCTB M YCHUJIEHHS CTENEHH TIyMU(HUIIMPOBAHHOCTH
OpPraHMYeCKOTO BEUIECTBA OCYIIAEMBIX TOPQSHBIX IMOYB, YTO, B CBOIO OYEpE/b, ONpPEICIseT
yBeJIn4YeHue 0OOMEeHHOM (ukcanuu kainus.Bmecte ¢ TeM, ciieayeT OTMETUTh, YTO B MCCIEyEMbIX
MOYBAaxX JIOJSl OOMEHHOTO Kajiusi OT €ro BaJoBOro cojepkanus Hepenuka (11-32%), uto u
OTJIMYACT UX OT TOP(SAHBIX MOYB €BPOMEMCKON 4YacTW CTpaHbl M OT HU3WHHBIX Maj030JIbHBIX
ToppsHBIX TOYB 3amanHoil CuOupH, B KOTOPBIX oOMeHHas Gopma kamus cocrasiser 60-80%
[Crico, 1981; Touckux, 1982; [llamanaes, 1983; CunbkeBuy, 1985].

OcHoBHas yacTh a30Ta B JaHHbIX MouBax (98%) cocpenoroueHa B TPYAHOIOCTYITHOMN
dopme. ITloaBMKHBIH a30T HpeACTaBIEH B OCHOBHOM aMMOHUIHON (opmoil. Hutpatos B
TOp(sSIHBIX MOUYBax MpakTUdyecku 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 otMeuanoch B 40-cantTumeTrpoBoM cioe (110 40 kr/ra).

HccnenoBaHust CE30HHOM  AMHAMUKM aMMOHHMMHOIO a30Ta B TOpPQSHBIX MOYBaX
MOKa3bIBAIOT, YTO IMPOLIECC MOOWJIM3ALMM BOCCTAHOBJIEHHBIX (hopM a3oTa ompenensercs
ruaporepMuueckuM  pexkumoMm U OB-ycnoBusimu. IloBblllleHHE BIaXHOCTH U CHIDKEHUE
MHTEHCUBHOCTH OKHCIIUTEJIBHBIX MPOLIECCOB ONPEAEIAIOT YBEINYEHHE 3allacOB aMMOHHUIMHOTO
a30Ta B 30He OKkucieHus ¢ 713 kr/ra mo 912 kr/ra, a B 30He BOCCTaHOBJICHMS - ¢ 278 xr/ra 1o
681 xr/ra. Ha cnaGo ocymieHHOM y4acTke B JJaHHBII MEepHOJ OTMedaeTcs Oosee 3HAYUTEIbHOE
BO3pacTaHHE 3alacoB MOJBMKHOTO aMMOHHMIHOIO a30Ta B BEPXHEM IOJIYMETPOBOM CJO€
nouBsl ¢ 946 kr/ra 10 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
BbIMasieHusi atMoc(epHbIX ocaakoB B konudectBe 100 MM B 30HE OKHCIIEHHS HHTEHCHBHO
OCYIIEHHBIX TOP(SHBIX MMOYB 3aMachkl aMMOHHIHOTO a30Ta yBEJIMUMBAIOTCA B 2 pas3a, a Ha cj1abo
OCYIIIEHHOM y4acTke - B 2,5 pa3za (puc. 37). B ycnoBusx 3acynuiuBoro jieta 1980 r. B 1uHaAMHKe
aMMOHMMHOIO a30Ta OTMEYAeTCsl TEHACHIMS K YMEHBIIEHHIO €ro cojaepkanusd. Mccnenosanus
JAHHOM TMHAMUKHM [0 BapMaHTaM JPEeHaka OKa3bIBAIOT, YTO HAauOoJIee ONTHMAJbHbBIE YCIOBUS
JUIs Tpoliecca aMMOHM(MKAIMKM OTMEYAIOTCS Ha CJ1ab0 OCYIIEHHOM Y4YacTKe, TJe 3arachl
aMMOHMIHOTO a30Ta B 1,4-2,0 pa3a Bblllle, YEM HA y4acTKe, OCYIIEHHOM MHTEHCHUBHO.



W3 BBIIEU3TOKEHHOTO CIEIYeT, YTO B OCYIIAeMbIX TOP(MSHBIX MOYBAX OTMEUACTCS
CpelHee H BBICOKOE COJIEp)KaHHE TOJABIDKHBIX (OPM DJIIEMEHTOB ITUTAHUS. OnHako
MPOBEJICHHOE HCCIICAOBAHNUE BIUSHUS yIOOPCHHUI Ha ypO>Kau MHOTOJIETHUX TPaB IMOKa3bIBaET,
YTO B TOP(MSHBIX TTOYBAX JTUMUTUPYIOMUM (PAaKTOPOM BBICTYHAIOT TAKKE DJIEMEHTHI TUTAHUs, KaK
Kamuii u a3or. Hawmbompmuii ypoxait mHoronetHux TpaB (377,5 m/ra 3eleHONH Macchl B
cpemHeM 3a JBa roza) moiydeH npu BapuanTe N 150 P g9 K 120. Coueranme N g9 P 50 K 120

obecrieumsio ypokaii 3enenoil maccel 344,0 m/ra. HecMoTps Ha OOJbIIyIO pa3HMILY B J103aX
a30Ta, pa3HUIIA B ypO)Kae HECYIIECTBEHHA.
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®ochopuble ynoOpeHHs OKa3blBalOT HE3HAUMTEIbHOE BIMSHHME Ha Yypoxail.OnHako
yBenuueHue yposxas npu Bapuante N g0 P g0 K 6o IO cpaBHEeHHIO ¢ MapHBIMH KOMOHMHAITUSIMH
(Tab6n1.57) moKa3bIBaeT, YTO JUIS MOJYYCHHS MAaKCUMAJIbHOTO YpOXash HEOOXOJWMO BHECEHUE
a30THBIX, POCHOPHBIX U KATUHHBIX YIOOpeHU B TOP(SHBIC TOYBHI.

Takum o00pa3oMm, HCCIEAOBAHUAMU YCTAaHOBJIEHO, YTO B OTJIMYUE OT OCYIIAEMBIX
TOPQSHBIX TOYB EBPOIECHCKONW TEPPUTOPUHU CTPaHBI B JAHHBIX MOYBAX FOKHO-TACKHOW 30HBI
3amagHoit CuOupu paslioKeHHE a30TCOJEPKAIIero OpPraHMYeCKOro BelIecTBa MPOUCXOIUT
MPEUMYIIECTBEHHO JI0 CTaIuu 00pa30BaHMsI aMMOHUWHOTO a30Ta, YTO OMPEACIseT aMMOHUHHBIN
TUIl a30THOro pexkuma nous. Haunbonee MHTEHCHBHO Mpolecc aMMOHU(DUKAIMK B TOPPSHBIX
Mo4yBax NPOTEKAeT B YCJIOBUSAX TMOBbIIIeHHOW BiaxkHoctu  (0,8-0,9 IIB) u HeBblcOKHX
Temneparyp mouBel (He Oonee 15 rpagycoB C). dakTropaMu, CHHKAIOIMIMMH HHTEHCUBHOCTH
JTAHHOTO TIPOLIECCa B OCYIIAEMBIX TOP(SHBIX MOYBAX, SBISIOTCA PE3KO OKUCIUTEIBHBIC YCIOBHS
U aepuuUT BIard, a TaKXKe TEMIIepaTypbl MOYBHI BBIIIE OTMEYEHHOTO Mpeena, KOTOpbIe
CIOCOOCTBYIOT, B CBOIKO ouepenb, nepexony N-NH B Hutparsl. Ontumusanus mnpoiecca
aMMOHH(HKAIIUU BO3MOXHA IMYTEM CO3JaHHUS B OCYIIAEMbIX TOP(SIHBIX MOYBAX yMEPEHHO
OKHUCJIUTEIbHBIX YCIOBUN U MOBBIIIEHHOHN BIaYKHOCTH.

Taonunmga 57

Ypo:kaii MHOT0JIETHMX TPaB, TOP(siHbIe MOYBbI

VYpoxaii 3eneHolt | Ypoxkai Bo3aymHo- | CpeaHeB3BEUIEHHBIN BBIXOJ
Bapuant N N
Macchl, 1/Ta CyXO# Macchl, 1y/ra BO3AYIIHO-CYXOH Macchl, %o
Konrposb 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 3440 86,2 25,0-
Ne120P60K120 356,0 90,5 25,4
Nel80P60K120 3749 95,9 25,6
NeI80P90OKI20 377,5 97,8 25,9

Tak, TMHaMHKa XUMHUYECKHX COSTUHEHUN KaK CIIEJICTBUE (PUBHKO-XUMHUYECKUX PEAKIIUN
U OHMOJOTMYECKOTO peXuma TMOYB MOKa3bIBAET, YTO B pe3yinbTaTe BO3ICHCTBUSA
TUAPOTEXHUYECKUX METHOpPALUA TPOUCXOIUT M3MEHEHUE JKOJIOTHYECKOTO COCTOSIHHS TOYB.
TpaguIIMOHHO CYUTAaeTCs, YTO YBEIMUYEHUE TOJBIKHBIX (HOPM MUTATEIHHBIX JJIEMEHTOB B
MOYBE - ATO YJIyUIIEHUE €€ MUIIEBOTO PEKUMa, YBEIHMYCHHE €€ TI0a0poaus. DPHEeKTUBHOCTh
MEJIMOPATUBHOTO MPUEMA YacTO OIIEHUBAETCS IO CTENEHW YBEIWYEHUS B MOYBAX HUTPATHOIO
a30Ta, HE3aBUCUMO OT TEHE3HWcCa JaHHOU MOYBBL. be3ycIoBHO, €CiH MOoYBa - 3TO TOJBKO Cpeaa
JUTSL TIPOU3PACTaHUSI pacTEeHUI, TO JaHHBINA Moaxoi MoHsATeH. Ho ecnu mousa - "ocoboe Teno
NpUPOAL" ¢ WHIUBUIYAJIbHBIMA CBOWCTBAMH M 3aKOHOMEPHOCTSIMH, C KOTOPBIM CBSI3aHBI
OMOJIOTUYECKHI KPYroBOPOT BEIIECTB M OOpa30BaHME OCHOBHON MAacChl KHBOTO BEIIECTBA
TJIAHETHI, TOT/IA HENMB3S HE yIeTUTh 0c000€ BHUMAaHKME ONTHMHU3AIMHA TTIOYBEHHBIX PEKUMOB, KaK
OCHOBE YCTOMYMBOM MPOAYKTHUBHOCTH C-X  KyJIbTyp. B Hacrosimee Bpemsi 3eMile/Ielblibl
CTOJIKHYJTUCh ¢ OeCCrOpHBIM (PAKTOM HCTOIICHHS MOTCHIMAIBHOTO TIIOOPOUS MOYBHL. YiKe
JABHO, CTOJICTUSIMU HAPYIIAETCS] 3aKOH MPUPOJBI - OMOIIOTUYECKUN KPYroBOpOT BemiecT. U3
MOYBBl C YPOXKAEM CEIIbCKOXO3SMCTBEHHBIX KYJIBTYpP OTTOPTraeTcsi M BBIHOCUTCS C
MOBEPXHOCTHBIM W BHYTPUIIOYBEHHBIM CTOKOM BC€ OOJbIIE W OOJBIINE OPraHUYECKUX U
MHUHEpaJIbHBIX BEIIeCTB. BHocuMmble opranmueckue ynpoopenus (OY) nanexko He Bcerja
MOJIHOCTBIO BOCIIOJIHSIOT U3bTHIE U3 MOUBHI BellecTBa. [loaToMy, Kak Ham MpeacTaBiseTrcs, B
MEPCIeKTHBE HEO0OXOIUMO 00paTuTh 0c000€ BHHMAaHHWE Ha COCTaB BHOCHUMBIX OPTaHUYECKHX
yIoOpeHui, KOTOPBIA IOJDKEH COOTBETCTBOBATH B Kako-To Mepe coctapy OB mouB u



COXpaHATh OamaHCc OMOXMMHMUYECKMX NpOIleccOB B mouBax. lcciemoBaHuwe e MpPOIECCOB
TpaHcGopMaIi OPraHUYEeCKUX yI0OPEHHH MO3BOIUT MIPOTHO3UPOBATH AUHAMUKY MTUTATEIbHBIX
3JIEMEHTOB H B IIEJIOM COJICBOW OajaHC MOYB.

Brimie otmewancs u Takoil ¢akT: mouyBa obOecreyeHa MUTATENbHBIMH 3JIEMEHTaMH,
OJTHAKO JIOTIOJTHUTEJIFHOE UX BHECEHHE B BUJIC€ MUHEPAIBbHBIX YAOOPEHHUN YBEIUYHBACT YPOXKau.
Bo3MoxHO, 3TO O0OBSACHSAETCS TEeM, YTO TIE€HETHYEeCKH OOYCIIOBJIECHHBIH PEXHUM 3IIEMEHTOB
OUTAHUS B TI0YBaX HE COBNAJACT C JUHAMHUKON MOTPEOHOCTH B MHUTATENIBHBIX 3JIEMEHTax
CEJIbCKOXO3SUCTBEHHBIX pacTeHuil. Otcrona cienyer, 4To Ha OCHOBAHWU 3HAHHS JUHAMUKH
XUMHUYECKHX JJIEMEHTOB B TIOYBAaX M TMOTPEOHOCTH B HUX CEIBCKOXO3SHUCTBEHHBIX KYIBTYD
MOKHO  ONTHUMHU3HUPOBATh OalaHC  MOJBMXKHBIX JJIEMEHTOB M COCJUHEHHM B TeueHUe
BEreTAllMOHHOTO TEepHOAa C YYETOM JAPYruX MOYBEHHBIX PEKMMOB U IOYBOOOPA3YIOIIMX
(bakTopoB.

B nacrosimee Bpemst oueHb ci1abo pazpaboTaHa TeopeTHueckas 0aza JUIsl yrpaBlICHHUS
COCTOSTHUEM TIOYB C MO3ULMNA MaTEeMaTHYeCKOro MOJeNupoBaHus. Bmecrte ¢ TeM, MMeEIOTCs
paboThl, B KOTOPHIX CJ/€laHa IONBITKA TOHSATh B3aMMO3AaBUCHMOCTH B TIOYBaX Ha OCHOBE
0anaHCOBBIX METOJOB. JTO pabOThl MO BOJHOMY, COJEBOMY, T'yMyCOBOMY OalaHcam, B
KOTOPBIX YYHMTBIBAIOTCS BCE CTaThU MPUXOJA M pacxona B mouBax [TumisHoBa, 1983, 1986;
Adanacuk, 1983, 1986; Kau, 1986]. Hackoabko 3TO MEPCIEKTHBHO, PacCMOTPHM Ha
NPUBEJCHHOM BhIIIE TpuMepe ¢ 3((EeKTUBHOCTHIO MUHEPATBHBIX YNOOpeHHH Ha JIEpPHOBO-
IJIeeBaThIX MOYBAX BBICOKOW MOWMBI, KOTOPBHIE XapaKTEpU3yIOTCSd 3HAUYUTEIbHBIMU 3aracaMu
MOJIBIKHBIX ()OPM DJIEMEHTOB muTaHus. OpONICHUE ITOYB BBHI3BIBACT BHYTPUIIOUBEHHBINM CTOK B
TPYHTOBbIE  BOABl. XMMHYECKHH COCTAaB CTOKAa YKa3blBa€T HAa MUIPALMIO 3a IMpenaesbl
nouBeHHOro Tpodmins anmoHoB HCO'3, SO7;, NO'3 m karuoHoB Ca™™, Mg++, K" [Tpu
BHYTPUIIOYBEHHOM CTOKE MPOMCXOAMUT BBIHOC HWIUCTOW (pakiMu, a BMECTE C HEHl M BBIHOC
opraHuueckux Bemiects. COasaHCUPOBAaHHBIN yueT MOI00HBIX OTEPD MTO3BOJIUI ObI ONPEAEIUTh
NOTPEOHOCTH U B IPYTHUX, a HE TOJBKO a30THBIX, POCHOPHBIX U KATUIHBIX YAOOPEHUSX.

W1, HakoHel, Kak TOKa3ajl HaIld HWCCIENOBaHMSA, TUHAMUKA DIIEMEHTOB IUTAHHUS B
MOYBax, SBJSASACH TMOKa3zaTeleM YCJIOBHM Cpebl Il MPOU3pacTaHUs PACTeHUN, He SBIAETCS
JOMHUHUPYIOIIMM TIOKa3aTelleM HKOJIOTMYECKOTO COCTOAHUA MouB. Ilnmogoponue mouB u ux
HKOJIOTUYECKOE COCTOSIHHE B 3HAYUTEIBHOM CTENEHM  OIpeNeNseTcss  HalpaBlIEHHOCThIO
OMOXMMHYECKHX MPOIIECCOB, XapaKTEPU3YIOLIUXCs 0ojiee Y3KUM JIMala30HOM pearupoBaHus Ha
W3MEHEHHS BHEITHUX yCIOBHA.

'mnpoxumuueckui pexum.CreacTBUeM METUOPATUBHOTO BO3JICHCTBUS Ha
MOYBHI SIBJISIETCS MUTPAIlMs XUMHUYECKHUX BEIIECTB U3 MOYBEHHOTO MPOoGWiIst U TIy0ke B 30HY
aspani. B HacTosIiee BpeMsl ONpeIeNIeHUI0 MOTePh XUMUYECKUX AJIEMEHTOB ITPH BBIMBIBAHUT
ynensercss OONpIIOE BHUMaHHE,TaK KaK B HMTOTe€ IPOUCXOJAUT CYIIECTBEHHOE H3MEHEHHE
COJIEBOTO pexuMa MouB. TeppuUTOpHUS MEIUOPATUBHOTO 3€MJIEIETHS SBISETCS 30HOH aKTUBHOTO
OMOJIOTUYECKOTO BO3JEHCTBHS Ha COCTaB MOJ3EMHBIX BOJI.JTO MPOUCXOAMUT BCIEICTBUE CMEHBI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ YCIOBUI B moyBax. B pe3ynpTaTe Hapyliaercs paHee
CJIOJKUBIIIEECS OMOre0OXMMHYECKOe paBHOBECHE B MOYBAX U MEHSETCS KayeCTBEHHBIH COCTaB
MUTPHPYIONIETO TTOYBEHHO-TPYTOBOTO TOTOKAa K MOJ3€MHBIM BojaM. Pemraromee BIusHUE Ha
MPOIECChl AKKYMYNSIIMM M MUTPAlldd  BEIIECTB OKa3bIBAalOT CBOWCTBA TIOYB, YPOBEHb
arpOTEeXHUKH BO3JIEJBIBAEMBIX CEIBCKOXO3SMCTBEHHBIX KYIBTYp, CTENEHb AHTPOIIOTEHHOTO
Bo3/eiicTBUA. Tak, B 1€pHOBO-TIOJ30IMCTHIX MOYBAX MUTPAIUHU TOJBEpraeTcs Kaiuii ot 2,2 10
590 kr/ra, xameiuit ot 47,0 1o 690, asor ot 25,0 no 667, cymbdatsl 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 XHUMHUYECKHX 3JIEMEHTOB IOJUMHSAETCS cienyroueil 3akonomepHoctu: Ca >
Mg > K > Na > NH4 u SO4>Cl > NO3 >poy4 [Ilepmuna, 1970; Anekceitunk, 1973; MenbHUKOBa,
1976; Illatumos, 1992].

Murpanusi XMMHYeCKMX JJeMEHTOB B opomaeMbix mnouBax. [loauBel u
HaJararonirecss Ha HUX aTMOc(epHbIe 0CAIKH BHI3BIBAIOT BHYTPUIIOYBEHHBIN CTOK B TPYHTOBBIE



BOAbl. U3 JpeHbl, MpOJIOKEHHONW Ha TIyOMHE | M B OpOIIaeMBIX JEPHOBBIX MOYBAX BHICOKOH
MOMMBI, OTMEYAETC CTOK Ha MPOTSHKEHUHU Bcero BererauronHoro nepuona ot 0,0008 mo 0,07
J/CeK, XUMUYECKHH COCTaB KOTOPOTO XapaKTePU3YETCS BBICOKUM COJCPIKAHUEM KaJIbIIHSA,
cynb(aToB, HUTPATOB U APYTHX KOMIIOHEHTOB.

[Ipu cpaBHeHMH cOCTaBa M KOHILIEHTPALMU PEYHBIX BOJ, HUCIOJB3YEMBIX ISl TOJUBA,
TPYHTOBBIX M JPEHAXHBIX BOJ MOXKHO CJIENAaTh BBIBOJ, YTO IMOCICAHHE XapaKTEPH3YOTCS
OosbIIeH KOHIIEHTpPALMeH MOYTH BCEX XMMHUYECKHX 3iemeHToB (puc. 38). Otcronma cnenmyer,
YTO OPOIIAEMbIE TIOUBHI SBJISIOTCS UCTOUHUKOM ITOCTYIUICHUSI JTOTIOJIHUTEIBLHOTO KOJIMYECTBa
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Puc. 38+ XnuEveckuil cooTaB IPYHTOBHX, DEYHEX H
IpeHaxHHX BOX

UHTPEIMCHTOB B JIpCHaXKHbIE BOABI. [IpW ompeneneHuu CTENeHH MUTPAIMA XHUMHUYECKHX
AJIEMEHTOB 3a MpeeNbl MOYBEHHOTO  Npoduis  ObUIM 3aJI0KEHBI XpoMaTorpagpuyuecKkue
JM3UMETPUYECKUE KOJIOHKH 10 METOJIUKE, MPEII0KEHHON N.C.KaypuueBbim u
E.M.HoznpynoBoii (1960) na BapumanTax c¢ monuBHOUW Hopmoii 300 u 400 kyOmdeckux m/ra.



CopOeHTaMHu CIYy)KWIH OKUCh  amioMUHHS Uit Xpomatorpadpuu u KY-2 B H+ dopme.
XUMUYECKUN COCTaB JIM3UMETPUYECKUX BOJ I[OKA3bIBAET, UTO COCAMHEHUS MUTPUPYIOT B
MOYBEHHOM Tpoduie B BUIE Cylb(aroB Kaiblusd U MarHus. (OCOOEHHO CIIeTyeT OTMETUTh
BbICOKOE conepkanue B ropuzoHTte C (240 cm) HuTpatoB. B TO k€ BpeMsi B IEpPErHOWHO-
AKKyMYJIITUBHOM TOPU30HTE MX KOHIEHTpauus B 1,5 pa3a MeHblIe MO0 CpPaBHEHUIO C
KOHIIEHTpallUe B JIM3UMETPUUECKUX Bojax ropuszoHTa C. YBennueHnue HopMmbl nosmBa a0 400
KyOMUYecKHX Mm/ra CrHocOOCTBYET YCWICHHIO TMIpoliecca HHUTPU(DUKANUA U OKUCICHHIO
COEIMHEHUH cepbl, B pe3y/IbTaTe Yero XUMUYECKUN COCTAB JIM3UMETPUUYECKUX BOJ U3 JAEPHOBOU
MOYBBl BBICOKON TOWMBI XapakTepusyercs OoJiee BBICOKOW KOHIEHTpalMed HUTPATOB U
Cynb(haToB 1O CPAaBHEHUIO ¢ TAaKOBOM npu HopMme opouieHus 300 kybuueckux m/ra.

C moMoImp  XpoMaTorpaguueckoro aHaiM3a YAaloCch YCTaHOBUTH, YTO HAPSAY C
MUHEPAJTbHBIMU MHUTPAllMM TOJBEPKEHbI OpraHuydeckue BemiecTBa. OO0miee HX KOJIUYECTBO,
BBIMBITOE aTMOC(EPHBIMU OCAQJKaMH ¥ TIOJUBHBIMH BOJIAMU W3 BEPXHEW dYacTu mpoduis
JEPHOBBIX MOYB, COCTABIISIET 32 BETeTAIMOHHBINA MEPUOJ HA BapuUaHTE ¢ MOJUBHOI HOopmoit 300
KyOmueckux m/ra 3,5 /M, a Ha BapuaHTe ¢ oJuBHOH HOopMo# 400 kyOuueckux m/ra - 7,5-8,0
r/Mm. Ilpu 53TOM OTYETIMBO BBIPAKEHO IIOCTENIEHHOE YMEHbIIEHHWE C  T[IIyOMHOU
BOJIOPACTBOPUMBIX BellecTB. Bce 3T0 1Mo3BosiseT mpu3HaTh, 4YTO HA3BAHHBIC BBINIE XMMHUYECKUE
9JIEMEHThl MUTPHPYIOT B BUAEC MHUHEPAIbHBIX COCIWHEHUH, Pa3lUYHbIX OPraHO-MHHEPAIbHBIX
MIPOU3BOHBIX U TMPEXKJIE BCETO B BHUJIC IKEJIC300PTraHUYECKUX COCIUHEHHM, Ha YTO yKa3bIBaeT
E.M.Ho3npynoga (1966).

[Tomy4yeHHbIe TaHHBIE TIOKA3BIBAIOT, YTO B JIEPHOBOM MOYBE MUTPUPYIOT 3HAUUTEIIbHBIC
konnuecTBa skenes3a (puc. 39). [Toutu na 50% sxene3o mepemeriaeTcss B CBI3aHHOM COCTOSIHUU,
ocranbHbie 50% - B Buae MuHepanbHbIX (Gopm. [lo royomnsr 180 cMm, rie oTMeuaeTcs cMEHa
[JIMHHUCTOTO COCTaBa Ha CYMECUYaHbI, JKeJIe30 PaBHOMEPHO pacHpelesieTcs M0 MOYBEHHOMY
Hpoz(bmno (o6lee ero KONMYECTBO COCTABISCT 3,2 T/M% ), HIKE murpanus ycunubaercs (4,8
/™).
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Puc. 39. MuTpamis HeXOTOPMX XNMEYECKEX SXEMEHTOB
00 npofeum XEpHOBOM HOYBM, BADEAHT ¢ NOMMBHOR
Hopuoft 300 M®/ra

PesynbpTarel aHanmm3a BBHITSDKEK, MOdNydeHHBIX ¢ momombio 0,1 H# HySO; m 5-
nporientHoro HCl mokaspiBaroT — yBelIMuYeHME MMIpallMOHHOW crocobHocTn Ca u Mg ¢
rIyOMHOW, a TakkKe Tropasfo Ooblliee COJEpKAHWE JAaHHBIX KATHOHOB B BBITSDKKE S-
nporientHoro HCl. Tak, mo manHeiM anamu3a BeITsDKEK 0,1 u HSOs u3 BepxHHMX cioeB
JIepHOBBIX T04B MuTpHpyioT: 0,05-0,12 r/M* Mg®*, copbuposartoro Ha Al,O3, 0,08-0,10 mr/m?
Mg2+, copbupoBanHoro Ha KVY-2, 0,15-0,3 r/M® Ca?* - Ha Al,Os, 0.1 r/M* Ca®* - HaKV-2. Ilo
JaHHbIM aHanu3a BeITsSOKEK S-mpouentHoro HCL, Mg u Ca cootBerctBenno 0,60 u 0,75 1/m
(cm. puc.39). bonpiioe 3HaueHue wuMeeT BbIOOp  BHITSDKKH. Tak, kucinora HCl kak Gonee
CHIIBHBI pEareHT CIIOCOOHa BBITECHUTH TOpa3lo B OONBIIMX KOJWYECTBAX MHHEPATIHHBIE
dopmbl snementoB, ueM 0,1 B H SO . Maprasen B JepHOBBIX MOYBAaX MNepeMelIaeTcs B
OCHOBHOM B MMHEpAJIbHBIX KOMILJIEKCAaX U yacTUYyHO B opranuyeckux (0,25-0,50 r/M B BBITSKKE
HCl u 0,03-0,20 r/m B H SO ). C rimy6bunoit Mmurpanust Mn Bo3pacraer.

Takum oOpa3zoM, xpoMmaTtorpauiecKuil aHalnu3, a TaK)Ke aHaW3 JIM3UMETPUUYECKUX U
JPEHAXXHBIX BOJ KOHCTaTHPYIOT MMIPAIlMI0 HUTPATOB, Xejle3a M MapraHiia ¢ OpOILIaeMbIMU
BOJaMHU B IIpo(uiie AEpHOBBIX MOYB MOWM. YBenudeHue HopMbl oporieHus 10 400 kybuueckux
M/Ta HE OKa3bIBAaeT 3aMETHOT'0 BJIMSHMUSA Ha MUTPAIUIO JAHHBIX 3JEMEHTOB, 32 MCKIIOUYCHHEM
KaJbIMS M MarHus, MHTPAIlMOHHAsT CIOCOOHOCTh KOTOPBIX YBEIHMUYMBAETCS IIOYTH B 2 pasza Io
CpaBHEHHIO ¢ BapuaHToM nojiuBa 300 kyouyeckux m/ra.

XUMHUYECKUH COCTaB JIPEHAKHBIX BOJ OPOIIAEMBIX JEPHOBO-TIIEEBATHIX ITOYB BBICOKOM
NOWMBI XapaKTEPU3yeTCs] CBOMMU OCOOCHHOCTSMHU: TOSBICHHMEM aMMOHMUHBIX (hOpM a3oTa,
yBenmuenneM conepskanns Na» K, obmero xene3a, ymenbmeHnem konmenTpamun Ca . s
AQHUOHHOTI'O COCTaBa XapaKTEpHO yBenuueHue KoHeHTpanuu NO s, SO%4. B JIEPHOBO-TJIEEBATHIX
NIOYBaX B MEHbBIICH CTENIEHU MUTPUPYIOT BOJHO-PACTBOPUMBIE (POPMBI OPraHUUECKOTO BELIECTBA



2
(puc. 40). Eciin na rmyoune 10 cm ancopoenToM 3aaepxkano 10,2 r/M” pacTBOPUMOro yriepona,
To Ha Tiyoune 90 cm - 2,22 1/ M. [TosToMy OABMIKHOE 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
Pe3ynbTaThl aHanm3a XxpoMaTorpauyeckux KOJIOHOK CBUJETEIbCTBYIOT O 3HAUUTEIHHON
MHTPAIl[id UOHOB KalbIlusi U MarHus (cm.puc. 40). DTO MO3BOJISET CAEIATh 3AKIIOYCHUE O
MUTpallii JaHHBIX KaTHOHOB B  COCTaB€ OpraHWYecKUX coeauHeHuil. Cruenyer oco6o
MOAYCPKHYTh, YTO BO BCEX np06ax JIU3UMETPHUYICCKUX BOA JCPHOBO-TJICCBATHIX I10YB
COJICPKUTCS OOUIIBHBIN 0CaJ0K KOJUIOMIHOTO TUIA, YTO TAKXKE MOATBEPKAAET MPEIIOI0KEeHNE
O MUI'pallid BCUICCTB B OpraHO-MHUHEPAJIBbHBIX KOMIIJIICKCaX. HOqueHHLIe PE3YIBTATEI
UCCIIEIOBaHUN OBUIM MCIOJIB30BaHBI Il Pa3pabOTKH peKOMEHAALUH 10 ONpeesIeHHIO BBIHOCA
XUMHUYCCKUX OJOJIEMCHTOB IAPCHAXHBIM CTOKOM H3 II0YB oM B YCII0BUAX OpOUICHUA. B
KayecTBE MCXOJHBIX JaHHBIX JJI YKa3aHHBIX pacueToB ObUIM MpeIoKEeHbl 0000IIeHHbIE
IIoKasaTeiin KOHHGHTpaI_[I/Iﬁ XUMHYCCKUX DJJICMCHTOB APCHAXHBIX BOJ C ACPHOBO-TJICCBATHIX

noyB (Tabi. 58).



Tadonuma 58
KoHueHTpanus KOMIOHEHTOB XHMHYECKOI0 COCTaBA JIPEHAKHBIX BOJ

CopepxaHe HOHOB, MT/JT
IloxazaTtenu
XAMITYECKOTO JlepHOBO-TJIEEBbIE TOYBBI TopdsHbIE TOYBEI

cocTasa I I Il | I Il
ca™ 70,5 53,5 26 119.8 1129 108.,5
81 56 240 126.1 144.5

M 172 | 94 43 | 218 | 195 | 182

g 41.3 17 9.8 453 | 304 | 267

K* 15 14 17 229 41 5.2

1.6 3.2 34 72 27 30

Na* 49 10 30,5 26 209 435
11.2 40 - 45.3 75.6 115.4

Fe obmee - 01 0.2 0.1 0.5 0.3

- 0.2 15 - 22 25
S0,% 138,2 80,1 123.1 2449 2499 169.,5

4 314 155.5 150.0 508 360 468

cr 149 141 73 739 215 37,2
17.7 7.2 18.5 221 126.3 159.3
HCO- 49,9 61.2 723 1257 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

NO. 5.7 3.8 2,6 13 31 53

3 6.1 145 5.6 9.3 4.3 16

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

Ilpumeuanue. B uucnuTene cpefHue 3HaYCHNS; B 3HAMEHaTeJIe MaKCUMailbHble KoHIeHTparuy; | — 11 meproas:

BCCCHHETO ITOJIOBOAbBA, JIETHEN MEXKEHHU U OCEHHUX }IO)K,Z[ef/'I COOTBETCTBCHHO.

Murpanusi XMMH4YeCKHX 3JIEMEHTOB B oOCylIaeMbIX mo4uBax. Kak HEOZHOKpaTHO
OTMEYAJIOCh  BBINIE, B OCYIIAEMBIX IOYBAX MPOUCXOMST CYIIECTBCHHbIE H3MEHEHHs. B
JepHOBO-TyIeeBaThIX MouBax YI'B BecHoil momHumaercs no 60-80 cM OT MOBEPXHOCTH U K
CepeMHEe HIOHA  ONyCKaeTcs Ha OTMETKY 3 M, CcO3/aBasi, TakKuM o00pa3oM, pe3KO
OKHUCJIUTETIbHBIE YCIOBUSI B METpoBOM cioe. B Topdsaubix mouBax YI'B BecHoil Takxke
MOJAHUMAETCS OJU3KO K TMOBEPXHOCTH W B TEUYEHHE BETETAI[MOHHOTO TMEpHUoja IMOCTENEHHO
camxkaercs 10 1,0-1,5 m. B TopdsHBIX MoYBax B MPOIECCE OCYIICHUS PE3KO OKUCIUTEThHBIC
ycioBus (400-600 MB) cosnarotcst B BepxHeMm 60-CaHTUMETPOBOM ciioe, a ¢ riayounsl 90 cMm B
30HE HEIMOCPEICTBEHHOI0 KOHTAaKTa ¢ rpyHTOBbIMU Boaamu OBII npuHuMaeT oTpuiiaTelbHbIE
3HAYCHU.

MakcuManbHOE COJIep’)KaHUEe Kalblls, MarHus, Cyib(paToB B JPEHAXKHBIX BOAAX
OCYIIIaeMbIX TOYB HAOIIOJAETCS BECHOW, KOTJa OTMEYaeTcs HAauOOJBIIUN CTOK W OJM3KOE
3aneranne YI'B. B HeOonpmux KonuyecTBax OOHApYKUBAETCS JKeJIe30 - aHaIu3 Mpod mokaszal
MOJIHOE €ro OTCYTCTBHE B JpPEHAXHBIX BoAax B | mepuoj u mosBIeHHE B HEOOBIIHMX
konmmuectBax Bo Il m III mepumonsr (Ta6m.59). Hago momaraTh, 3HaYUTENBHOE KOJIWYECTBO
MOJABUKHOTO KeJie3a 3aKperuisaeTcs MouBoi. B TOpdsHBIX MOUYBax KOHIIEHTPAIMs KOMIIOHEHTOB
XMMHUYECKOTO COCTaBa JAPEHAXKHBIX BOJ BO BCE MEPHUOJbl 3HAYUTEIBHO BHINIE, YEM B
MHUHEPAIBHBIX KaK MO CPEJHHMM TaK M MO MaKCMMalbHbIM MOKa3areisM. B 2-3 pasza Beliie
cojepxaHue cynbdaroB u O6uxkapboHatroB, B 5-20 pa3 - XJIOPUIOB.



Taonuma 59

BbIHOC XHMHYECKHX 3JI€MEHTOB C APECHAKHBIM CTOKOM 32 BereTannoOHHbII nepuon, Kr/ra

okasarenu TopdsiHbie JepHoBo-TiIeeBaThIe
XUMHUYECKOTO

cocrapa 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 Her 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
NOs HET 0,1-0,8 0,19 HET 0-1,8 0,03
HCO4 18-47 6,2-19,1 5,98 0,5-1,6 1,3-11,5 1,34

ONHOBpPEMEHHO € XHWMHYECKUM aHAJIM30M JPEHAKHBIX BOJ OINpelesscs uX
Mukpobuonornueckuii cocraB (Muumesa, BacunbeBa, 1982). Brimie ymomuHanocs o ToM, 4TO
oOHapyXeHHe B JpPEHAXKHBIX BOJAaX HUTPATOB, HUTPU(PHUKATOPOB U JECHUTPUPHUKATOPOB
MO3BOJIUJIO C/ENaTh MPEANONOKEHHE 00 YCIOBMSIX O00pa3oBaHUS B OCYIIAEMBIX IOYBAX
HUTPATHOTO a30Ta Ha IpaHMLE pazjena 2 ¢a3: MOYBHI U MOYBEHHOI'O PACTBOpA.

WuTepecHble pe3ynbTaThl MOJYYEHBI TI0 TPEBPAIICHUIO CEPbl B OCYIIAEMBIX
noyBax. Tak, B IpEHaXKHbIX BOJaX TOP(AHBIX [TOYB IMOCTOSHHO MPUCYTCTBYIOT CYJIb(haT-HOHbI B
konuuectBe 360-580 mr/n. Ilpu atom cynbdaTbl IPaKTHUECKH OTCYTCTBYIOT B aTMOC(HEPHBIX
ocaZkaXx M He BXOJIAT B COCTaB BHOCHUMBIX B TOYBY MHHEPAIbHBIX YyIOOpeHUil. AHaiu3
MIOYBEHHBIX PACTBOPOB, MOJYYCHHBIX METOJOM LEHTPU(YTHPOBAHUS, TAK)KE YKa3bIBAeT Ha
HOpUCYTCTBUE Cynb(ar-moHOB B KoHUeHTparuu 8-111 mr/n. Hano monarats, obpa3oBaHue
Cy1b(paToB MPOUCXOMUT HEMOCPEACTBEHHO B  OCYINIA€MBIX  I1OYBaX. Conepxanne
cyiabdarpenyuupyommx  Oaktepuil U ¢depMeHTa Cynb(arpeayKTa3bl B JaHHBIX I10YBaX
NPOJIOJDKAET OCTaBaThCs BBICOKMM. [Ipomecc cynmbhaTpeayKunu NpOTEeKaeT aKTUBHO B
aHa’poOHOM yacTH npoduis (rydxke 60 cM) U B aHa POOHBIX MUKPO30HAX TOP(SHBIX MIOYB, a B
CIIOSIX C OKHCIUTEIBHBIMH  YCIIOBHSIMH TIPOUCXOAMT CTOJb )K€ aKTUBHOE OKHCIICHUE
cepoBojiopoza 10 cyibdaroB. [locnenHue B nanbHENIIEM BBIHOCATCA APEHaKHBIM CTOKOM. B
HACTOsIIee BpeMs TaHHBIN MpoIiece MPeodIaaeT, YTo TaKKe SBISETCS MPU3HAKOM HAPYIICHUS
OMOJIOTHYECKOT0  COCTOSHMS TOYB, TaK Kak cepa OoiblIed 4acTbi0o BXOJUT B COCTaB
MIOYBEHHOTO OPTaHUYECKOTo BemlecTBa. Bmecte ¢ TeM, Halo OTMETHTD, YTO CyIbhaTpeayKIus B
OTIpeNIeIeHHBIX Tpefeniax sBIseTCs OJaronpusATHBIM (aKTOPOM Ui ocyliaeMbix moyB. OHa
crocobcTByeT 3akperuieHuto B mouBax Ca, Mg u S B Bujie cyinb(haToB U Cyab(UI0B.

ConepxaHue OTIENbHBIX XHMHYECKHUX 3JEMEHTOB B JPEHA)KHOM CTOKE 3aBHUCHUT U OT
ero o0beMa, W BapHaHTOB JpeHaxa. Ciemyer 3aMeTUTh, YTO MAaKCHMAaIbHBIH W3 3aMEpPEHHBIX
Ha MCCIEelyeMOM YYacTKe OCYIIEHHMs MOAYNb JpEeHaXHOro croka cocramiser 0,12 n/cex/ra
[MacnoB, MaxmnaeB, 1982]. JleroMm npu BBINAJAEHUU TOXKAEH MOIYIH  JIPEHAKHOTO  CTOKa
JOCTUTAIOT 3Hayenut  0,12-0,19 n/cex/ra. Ilpu oTCyTCTBHUM HOXKIEH MOIYJIb CTOKa
ymenbinaercs 1o 0,000026 n/cex/ra. B Tperbell nekane OKTSAOpS IPEHaXHBIH CTOK
3akaH4yuBaercs. OOIuii CIOM JaHHOIO CTOKA 3a TOJBI HAOIIOIeHUI cocTaBmil 24-29 MM, ac
Y4€TOM CTOKa BECEHHErO0 CHETOoTasHus - npubmusutenbHo 54-94 mMm.  Otcrooga BBIHOC
XUMHUYECKHX COCIMHEHMHA W3 TIOYB C APEHAKHBIM CTOKOM XapaKTepU3yeTCss HEBBICOKMMU
3HaueHWsIMU (cM. Ta0.59). Bonbmmii BeIHOC oTMeuaeTcs Ha Top(dsHBIX MmouyBax. JlaHHOE
pasnuyre OOYyCJIOBJICHO TMpEeXIe BCEro OONbIIMM O00BEMOM CTOKa 3a TOJ, a TaKxke
MHTEHCUBHOCTbIO OMOXMMMYECKMX IPOLIECCOB, MNpOTEKalmuX B TopdaHbXx mousax. Ilo
BEJIMYMHE BBHIHOCA B TOP(SHBIX MOYBAX KOMIIOHEHTHI JPEHAXKHOTO CTOKA PACIIONAraloTCs B PS:



katuonbl Cat++ > Mg++ > Na+ > K+ >NH +;
annonbl SO -- > Cl->NO -.

[TomoGHast mocnen0BaTeIbHOCTh BHIHOCA XMMHUECKUX DJIEMEHTOB XapaKTepHA W JUIS
JIPEHA)XHOTO CTOKa JIPHOBO-TJICEBATHIX MMOYB C HEeOObINONW momnpaBkod, 4to K+ m NH + B
JIPEHaKHBIX BOAAX MPAKTUYECKH OTCYTCTBYIOT.

3acnykMBaeT BHUMaHMs BOIpoc OajaHca BEIIECTB B HMCCIENyeMbIX MMouBax. EjkeronHo
B HCCJIEyEMbIX OCYIlIaeMbl€ MOUBbl BHOCHUTCS J03a yaoOpeHuit N135P60K60 (cooTBeTCTBEHHO
aMMHUavyHas CeluTpa, ABoMHOU cynepdocdat, 40-nporieHTHas KaiauitHas coiib). [lomydaembrii B
CpeIHeM yposkail ceHa MHOTOJIETHUX TpaB o BapuaHTam (oT 55 go 100 1y/ra) BerHOCHT ¢ | ra
nmouBsl 236-430 kr asora, 22-40 kr ¢ochopa u 160-290 kr xamus. CremgoBaTelbHO, B
U30BITOYHOM KOJIMYECTBE BHOCATCS TOJIBKO (ochopHbIe yaoopenus. Ecnu naxe npuHATH, YTO
BCE YIOOpEHMs IMOJIHOCTbIO HCIOJB3YIOTCS B TOJ HMX BHECEHHs, TO MHOTOJETHHE TpPaBbl
YIOBJIETBOPSIIOT CBOM MOTPEeOHOCTH B a3oTe Ha 31-57% wu B xanuu - Ha 21-37%. OcranbHoe
KOJIMYECTBO TMHUTATEIbHBIX JJIEMEHTOB MOTPEeOIseTcss HUMH U3 TMOYBBL. METpOBbI cioi
OCYIIaeMbIX TIOYB MMEET 3arachl NOJBUKHBIX (POpPM a30Ta U Kajus Ha 1 ra cooTBEeTCTBEHHO 864
n 756 xr. JlTaHHOrO 3amaca NUTaTEIbHBIX 3JIEMEHTOB JIOCTAaTOYHO AJis noixydeHus 55-100 1 cena
MHOT0JIETHUX TPaB TOJbKO B T€UEHUE 2-5 JIET.

JloGaBuM, uTO ¢ ynoOpeHHsIMM KpOME OCHOBHBIX IUTATEIbHBIX 3JE€MEHTOB Ha 1 ra
OCYIIA€MbIX IOYB €XEroJHO BHoOcATcA 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
Kaiplusa BeIHOCUTCS 47-95, xiopa - 8-16 u Harpust - 17-33 kr/ra. Kpome Toro, mpu 3ToM
BeiHOCUTCS 20-40 kr mMarHus u 5-11 Kr cepsl. MakCHUMaJIbHBIH BBIHOC KaJbIHS JIPCHAKHBIM
CTOKOM B CpEJIHEM 3a I'0Jibl UCCleI0BaHUN ObUI paBeH 36, xjopa - 29, Hatpus - 11, cepsl - 59 u
maraus -6 xr ¢ 1 ra. Takum oOpa3om, pacxoa Ha ypoxkail MHOTOJETHHX TPaB KaJbIIMsl, MarHus,
HATpHsl, CEPBI MPEBBIIIAET MPUXO/T - COJIEP)KAHUE X B MOJBIKHBIX (JOPMax B MOYBE M BHECEHUE
¢ ynoOpeHusmu. B nmaHHOM ciydyae aHanM3 MPOBENEH JajeKO HE MO BCEM DJJEMEHTaM, B
YaCTHOCTH, HeE ONpEACSINCh MHUKPOIJIEMEHTHI. OpHako TOJMY4YEHHbIE PE3YJIbTAThI
CBUJICTENLCTBYIOT O HEOOXOJMMOCTH y4eTa BBIHOCA XUMHYECKHX JJIEMEHTOB B 0allaHCOBBIX
pacuerax MM MOJIENSIX COJIeNepeHoca.

B cBsi3u ¢ 9TUM MpeACTaBIAIOT UHTEpEC NpuBeneHHBIe B Ta0a. 60,61 pacuersl mporHosa
BBIHOCA XMMHUYECKHX DJEMEHTOB JIPEHAXHBIM CTOKOM C JBYX H3YYEHHBIX OOBEKTOB IPHU
pa3HoOi BOJOCOOPHOM MJIOLIa U U 3aJaHHOH 00€CIIeYeHHOCTH CTOKA.

B ocHOBy mpoBeneHHOro pacueTa MOJOXKEHBbl Pe3yNbTaThl HAIIUX HCCIEAOBAHUN IO
XUMHYECKOMY COCTaBY IPEHAKHOTO CTOKA JAHHBIX OOBEKTOB M PACUETHBIC 3HAYCHHsI CTOKa C
3a/laHHOM 00€CcreueHHOCThI0 ISl KaHAJIOB, UMEIUIMX BoAocOopHyro miomans a0 1000 ra,
pekoMeHayemble i ycioBuii 3amagnoi Cubupu [Maxmaes, 1985]. C o0bekTa OCyIIeHHUS
otkpbIThiMu  KaHaslaMu "TAPBBIKOBCKUE JIYI'A" 3sipsiHckoro paiiona (moitmsl p.Kum,
nputoka p.UynpiMa) BBIHOCUTCS MHOTO MEHBIIIE XUMUYECKUX COEIMHEHUH, yeM ¢ 00BEeKTa
ocylieHus B noime p.O6u.



Tabauma 60
BbIHOC XUMHYECKHX 3J1EMEHTOB IPEHAKHBIM CTOKOM € OTKPBITHIX OCYIINTEIbHBIX CHCTEM
( kr/ra, noiima pexu Oou)

Tepron Ob6ecmeue
IIOJIOBO HHOCTR KommonenTsr
MaBO/IKa,
JIbsI %
Na+ | K+ | NH4+ | Ca++ | Mg++ | Fe++ | Cl- [ SO4-- | NO3-
Jis xaHAMOB ¢ BOgocOOpHOit momanpio 1o 100 ra

| 1 6,9 214 1,0 57,3 14,6 1,0 31,9 31,2 0,4
3 59 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 0,4 12,8 12,5 0,1

15 2,4 6,5 0,3 17,5 44 0,3 9,7 9,5 0,1

25 15 4,1 0,2 11,0 2,8 0,2 6,1 6,0 0,1

1 1 0,11 0,2 - 15 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 04 -

10 0,1 0,1 - 11 0,1 0,1 0,5 04 -

25 0,1 0,1 - 1,0 0,1 0,1 0,4 0,3 -

Jis xaHaMOB ¢ BOJOCOOpHOIt miomanpio 1o 100 ra

| 1 20,1 54,1 2,6 1447 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 11 63,2 16,1 11 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

1 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 14 0,1

5 0,2 0,5 - 3,3 0,4 0,2 14 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.. 51 0,7 0,6 0,1

ITpumeuanue. | — meprox BeceHHEro MonoBoAbs; || — MeXaBOIKOBEII TEPHOI.



Tadonumnga 61

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

Ilepuon | ObecrneueHHOCTH
IOJIOBObS maBojka, % Kommonenter
Nat+ | K+ | NH4+ | Cat++ | Mg++ | Fe++ | Cl- | SO4-- | NO3-
Jlnist kaHaANOB ¢ BotocOopHOH miomanso 1o 100 ra

I 1 6,2 6,5 1,1 18,4 7,4 88 | 21,4 10 0,9
3 4,6 4,8 0,8 13,5 55 06 | 159 7,4 0,7
5 3,5 3,7 0,6 10,4 4,2 04 | 12,3 5,7 0,5
10 2,5 2,6 0,4 7,3 3,0 0,3 0,6 4,0 0,4
15 1,9 2,0 0,3 55 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

I 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 kaHAMmOB ¢ BogocOopHO# mromanpio 10 100 ra

| 1 15,6 | 16,3 2,6 45,7 18,6 19 | 541 | 251 2,2
3 116 | 12,2 2,0 34,2 13,9 14 | 404 | 188 1,7
5 96 | 10,1 1,6 28,3 11,5 1,1 | 335 | 155 1,4
10 6,8 7,1 1,1 19,9 8,1 08 | 236 | 10,9 1,0
15 51 5,3 0,8 15 6,1 06 | 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

1 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 -

[Ipumeuanne. | — nepron BeceHHero nosoBobs; || — neTHee-nmaBoKOBBIN IEpHOI.

W3 nutepaTypsl H3BECTHO, 4YTO OOJIBILIOE BIMSHUE Ha pa3Mepbl BHIHOCA XMMHYECKHUX
HJIEMEHTOB OKa3bIBae€T BHECEHHWE B MOuBY yaoOpeHuil. C 1enbl0 BBISICHEHUS UX BIUSHUS
HAaXMMHUYECKUN COCTaB JIPEHAKHOTO CTOKa ObUIM MPOBEJECHBI OMBITHl HA MOHOJHUTAX JI€PHOBO-
TJICeBaThIX M TOPQSHBIX IMOYB IO pa3paboraHHON Hamu Metoaumke [Muumesa, 1980]. B
KauecTBE JIM3UMETPOB ObUTH MCIOJIb30BaHbl ucmaputenu tumna ['P-26 (puc. 41). Cxema ombiTa:
1 - xontpons 6e3 ynoOpenuii, 2 - N120P40K90, 3 - N600P60K420. [peHaxHble BOAbBI
cobupanuce cpasy mnocie nmonaua. J[o3er ynoopenuit (N - moueBuna, K - kanumiinas comp, P -
JBOWHOM cynepgocdar) BHOCUINCH B pacyere Ha ypoxkail ceHa mMHorosieTHux tpas 30, 100 u
160 w/ra. IlepBblit ypoxkail MPUHAT 1O MPOEKTHBIM JAHHBIM; BTOPOW - COTJIACHO MOJIYYEHHOMY
Ha ONBITHOM MEJTHOPATUBHOM Y4YacTKe; IMOCIEAHUN ypoxkail paccuuTaH 1Mo (HOTOCHHTETHYECKU
aKTUBHOHN panuanuu. OpocuTelibHas HOpMa pacCUMTHIBANIACh Ha IUIOIIAAs, MoHoiuTa. [lonaus
HA4YMHAJICS TI0CJIE 3aTOIUIEHUS, YEM MOJEINPOBAIOCh BECEHHEE IOATOIUIEHHE IaBOJOYHBIMHU
BOJAMHU, ONBIT  MPOBOJAWJICS KaK B YCJIOBMSIX HAapacTaHWs IMOJMBHOM HOPMBIL, TaK U NpU
MOCTOSTHHOM HOopMe. OmbIT mmwics 22 nHA. Y A00peHus BHOCHIUCH | pa3 mepes npoBeneHueM
onbiTa. [loMMBHBIE HOPMBI PACCUUTHIBAIUCH UCXOAS U3 CIAEAYIOIIEro: MUHUMANbHAs MOJUBHAS
HOpMa, CYIIECTBEHHO BIIMAIOIAs HAa IIOYBEHHBIE Ipolecchl, cocraBiaseT 10 MM, a
MaKCHUMaJIbHO€ KOJIMYECTBO, KOTOPOE MOXKET OBbITh MPHUHATO MOYBOM B OAMH MoiuB - 60 MM.



CornacHo 3HadyeHusM koddounmenta ¢uiabTpamuu (1-2 m/cyr) 3a Bpems oOmbITa ObLIO
npoBesieHo 11 MoauBOB, KOTOpBIE CIENOBAIM Yepe3 KakKIble JIBa JIHA C IOCIIEA0BaTEIbHBIM
yBEJIMYEHUEM MOJIMBHONM HOpMbI Ha 10 mm (0,3 m). [TonuB mpoBoamics AUCTHIIMPOBAHHON
Boso. Ha xumuueckuil aHamu3 npoObl OTOMpanuch Kax]bple ABa AHA. AHaIW3 MOYB ObLI
IPOBEJICH JI0 U MOCTIe JAHHOTO OIbITA.

VBenn4yeHne KOHLEHTPALMM XUMHMYECKHX 3JIEMEHTOB B  JIM3UMETPUUECKUX BOAX
MIPOUCXOAUT B CIIEyIOIIEeM nopsike (Ta01.62):

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

SO -- > CI- > NO-.
3aMeTHM, YTO paHee HaMH IPOBEAEH IMOAO0OHBIM OINBIT, HO 0€3 MOJETUPOBaHMs 3aTOIJICHUS.
3aKOHOMEPHOCTH BHIMBIBAHUSI KATHOHOB aHAIOTMYHA. BEIMBIBaHNE aHHOHOB NMOTYHUHSIOCH HHOM
3akoHoMepHocTH: Cl- > NO - > SO --. CienoBarenbHO, 3aTOIJICHHE OKa3bIBAET OIMPEACIICHHOE
BIMSIHAE HAa JUHAMHUKY BBIHOCA XMMHYECKHX 3JIEMEHTOB JPEHAKHBIM CTOKOM.

Taonunpa 62

BpiHOC 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;s | NOy

Conepxan Konrpons 109,38 | 0,87 | 57,64 | 1411 | 533 | 1,09 | 29,99 | 140,13 | 6,95 | 0,08

ne Nel20P40K90 | 113,81 | 0,88 | 65,95 | 18,76 | 2,67 | 1,12 | 86,06 | 132,55 | 8,26 | 0,32

3JIEMEHTO

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

B

PO T Ne600P60KA20
(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 OOJIBINE, YEM B

paccMaTpruBaCMbIX BapHUaHTaX.

BblHOC XMMHYECKMX  JJEMEHTOB M3  JEPHOBO-IJIEEBATBIX  IIOYB IPEACTABIEH
HeOOJIBIIMMU BeIMUMHAMHU. B OCHOBHOM ykazaHHOMy BbiHOcy mnoasepratorcsi Ca++ u Cl-.
OcrasnbHble 3JIeMEHTHI 3aKpeIUIsioTes B IouBe. BMecte ¢ no30i cymnepdocdara B mouBsl ObLI0
BHeceHO npubau3utensHo 7 kr Ca, ¢ 90 u 420 kr KaJIMfHON COJTM COOTBETCTBEHHO 46 u 215 kxr
xyopa, 9 u 42 xr Harpua. CrenoBaresbHO, OOJBIION BHIHOC KaJIbLUSA M3 MOYBHI - PE3yJbTaT
O0OMEHHBIX MPOIIECCOB MEX]y KOMIIOHEHTaMU y100peHuil 1 ouBoil. Bech Xj10p, BHECEHHBIN C
yIOOpEeHUsIMH, TOJBEPraeTcsi MUTPALMM U3 METPOBOro cios. IIpu BBICOKOH 103€ a30THBIX
yIOOpEeHU YBEIMYMBAETCS BBIHOC CylbdaToB. ClenyeT 3aMeTUTh, 4TO 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 ompeneneHusi 3aBUCUMOCTH BBIHOCA XUMHUYECKHX 3JIEMEHTOB OT HOPMBI
nosauBa (uim o0beMa aApeHaxkHoro ctoka) st Cat, SO -- u NO - 6butn IpocYUTaHbl IUHEHHAs U
CTEMEHHAsl 3aBUCHUMOCTHU. 3aT€M PACCUUTHIBATIUCH KO PHUIIMEHTHI KOPPEISAINH, OLIEHUBAIOIINE
CBSI3M MEXIy X (HOpMOH mojuBa) U Yy (BBIHOCOM XUMHUECKUX JJIEMEHTOB) JUIS KaXKIOH
3aBUCUMOCTH (Tabn.64). IlpuHATbIE ypaBHEHMsI perpecCMM BBIHOCA XMMHUYECKUX 3JEMEHTOB B
3aBUCHUMOCTH OT HOPMBI II0JINBA UMEIOT CJIEAYIOINN BU:

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

NO-: y=x +2]75

Cat++: y=x -1,20.

Baecenne ynoOpeHuil oOKa3bIBaeT CYIIECTBEHHOE BIMSHUE Ha HM3MEHEHHE COCTaBa
JIpeHaXHBIX BOA W B TOP(QAHBIX mMouBax. Tak, mnpu Bapuante ¢ no3oi N120P40K90 BeiHOC
aMMOHMMHOTO a3ora yBeiauuuics B 1,4 pa3a, HuTparoB - B 2 pa3a, Kaiud - B 1,6 pasa 1o
CPaBHEHHMIO C HEyloOpeHHbIM BapuaHTtoM. [Ipu yBennyeHHH 036l YAOOpEHHUH BBIHOC
MIUTATENBHBIX AIEMEHTOB COOTBETCTBEHHO BO3pacTaeT: Kaiud B 3,5 paza, aMMOHUIHOTO a30Ta -
B 2,8 pa3a, HUTpaTOB - B 5 pa3 (Tabim. 65). Ilo cpaBHEHHIO C JEPHOBO-TJIEEBATHIMU MTOYBAMU B
Top(sHBIX OoJbie BeIHOCUTCS coenuHenus NH +, Cat++, Mg++, SO --, NO -.

TaoOonuma 64

3radyeHne K03 OUIIEHTOB KOPPEIIAIIA
MO Ka)/101 n3y4yaeMoil 3aBUCUMOCTHU

3aBUCUMOCTD
dnemenT y=ax+b y=x*+b Iny=ax+b
SO4 - 0,924 0,909 0,948
NO3 0,783 0,837 0,783

Ca™ 0,837 0,969 0,865




Tadbnuma 65

BbiHoC XMMHYECKHMX 3J1€MEHTOB IPEHAKHBIM CTOKOM, JTU3UMeTPUYeCKHil ONbIT,
TopdsaHas MOYBa, KI/Ta

TMokaszarenn Bapuant Wurpenuents
Na" | K" NH, | Ca™ |[Mg™ | CI SO4” | NOj’

CoxnepxaHue KonTtpois 13,9 98 | 25 |1690 |325 | 32,8 | 3243 7,0
SIEMEHTOB B | N [20P40K90 126 | 154 | 3,2 | 1910 | 47,7 | 52,4 | 376,1 14,7
obuem cToke  ["N0OP6OK420 119 | 344 | 65 (2176 | 485 |[139,1 | 3878 36,3

N120P40K90 (3a BerueToM +19

KOHTPOIIS) -1,3 | +56 |[+0,7 |+22,0 |+15,2 6 " | +51,8 +7,7

Brmoe  MQ800P60K420(3a +106
BBIYETOM KOHTPOJISI) 2,0 | +24,6 | +4,0 |+48,6 |+164 4 +63,5 | +29,3

n_n

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

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

VBenuueHrne KOHUEHTpAalUU  XMMHMUYECKHUX D3JIEMEHTOB B JIM3MMETPHUUYECKUX BOAAX
TOP(SAHBIX ITOYB IPOUCXOJUT B CIEAYIOLIEM HOPSIIKE:

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

Takum 00pa3oM, B YBEIHMUEHHH KOHIIGHTPAIIMM KaTHOHOB B JIM3MMETPUYECKHX BOJAX
TOPQSAHBIX MOYB OTMEYAETCS] MHAs 3aKOHOMEPHOCTh: Ha mepBoM mecrte ctoar Ca + u Mg +.
Opnako B GonpmMx KommdecTBax B TopdsHbIX mouBax BeiHOCATCS NH +, SO -- u NO -. s
BBISICHEHUs CTENICHH MUTPAIlMM MAaKPOKOMIIOHEHTOB M3 TOP(SHBIX M JIEPHOBO-TJIEEBATHIX [TOYB
IpY BHECEHHWH Pa3HBIX (OPM a30THBIX YJOOPEHUH TNPOBOIMICS ONBIT C MOHOJUTAMH B
YCIOBHUAX MHTEHCHBHOIO JAPEHUPOBAHHA. B JaHHOM ONBITE HCHOJIb30BAJIMCH: MOYEBHHA
(CO(NH ) ), cynbar ammonuss (NH ) SO ), ammuauynas cemurpa (NH NO ). OmnsiT
OPOBOJIWICA B TpPEX IOBTOPHOCTSAX, €ro MpOAOIDKUTENbHOCTh - 30 nHeil.  YmoOpenus
N135P60K60 BHOocumuch B Hauyaie ombiTa. Jlo3a a30THBIX YHOOpEeHMH pacCUMThIBAIach,
cormacHo A.A.Huuunoposuu (1963), Ha muaHupyemblii 0 (OTOCUHTETHMUYECKON aKTHUBHOCTH
ypoxkail. Ha xoHTpone Obutn BHeceHbl (QochopHo-KanuitHbie ynoopenuss P60K60. Beero B
TEUYEHHUE OMbITa OBLIO TTPOBeeHO 11 MONMBOB paBHOMEPHO yBeIMUMBaromiehcs Hopmoi (ot 10
10 60 mm). OTOOp JM3UMETPUUECKUX BOJ AJIS MOJTHOTO XUMMYECKOI'O aHajiu3a IpOBOAMIICA
nocjie KaxJIoro mojuBa. B mouBax Taxke ObLI OMpEENIeH COCTaB BOAHOM BBITSXKKU /10 U
1I0CJI€ IPOBEACHUS JAaHHOTO OIIBITA.

HaunbGonpmmii BBIHOC HUTPATHOTO a30Ta B TOP(MSIHBIX MOYBAX MPOUCXOAUT NPU BHECEHUU
amMmMuadHo# cenuTpsl (40kr/ra), 3aTem - MoueBuHbI (31,4 Kr/ra) u cepHOKucIOoro aMMoHus (24,4
kr/ra). OT BHECEHHOTO C yIOOpPEHHMSMH a30Ta 3TO coctaBiisieT cooTBeTcTBeHHO 10,5, 8,1 m
5,1%. CopnepkaHue HHUTPATHOIO a30Ta B JPEHAXHBIX BOJAX IOBBIIAETCS C YBEJINYEHHEM
MOJIMBHOM HOpMBL. Hanudrie HUTpaTHOro a30Ta B IpeHa)KHOM CTOKE MTPU BHECEHUH MOYEBUHBI U
cyib(ara aMMOHHs, HE HUMEIOIIUX B CBOEM COCTaBe HHUTPAT-HOHA, MOXXHO OOBSCHHUTH
MUKpPOOHOJIOTUYECKUM TPEoOpa3oBaHUEM a30Ta, BXOJSIIETO B COCTaB JAHHBIX YAOOpPEHUH.
OTO TOIATBEPKIAAECTCS TaKkKe HaJIMYMEM IPOMEXYTOUYHOTO IPOIYKTa nporecca
HUTpU(UKAMK (HUTPATOB) B JAPEHAXHBIX BOJIAX BCEX BAPHMAHTOB KPOME KOHTPOJILHOTO 0Oe3
ynoOpenuii. HanGonpimnii BBIHOC aMMOHHMIMHOTO a30Ta, KakK W HUTPATHOTO, OTMEYaeTcs IMpH
BHECEHUU aMMHAYHOU CEJTUTPHI.

Baecenne ynoOpeHMiI OKa3bIBAaeT OIpENEIEHHOE BIUSHHE Ha OOMEHHBIE INPOLECCH B
TOp(sIHBIX TTOYBAxX B IEJIOM, B pe3yJibTaTe yero BeIHOC Maruus npu BHeceHuu (NH ) SO, NH
NO u CO(NH ) cocrapnsier coorBercTBeHHO 24,2, 2 u 10,2 kr/ra. [TogoOHast 3aKOHOMEPHOCTH
XapaKkTepu3yeT U BbIHOC KanblMsi. M ecian mpu BHeceHUM (OCPOPHBIX YAOOpeHHM (IBOMHOM
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 ) - BbIHOCA KaJIbIIHs
HE MPOUCXO/HNT.



Bnusiaue ynoOpenuii Ha OOMEHHBIE MPOIECCHl B TOYBAX HOCHUT CIIOKHBIN XapakTep.
Eciu B KOHTpoNbHOM BapuaHTe 0e3  ynoOpeHuN HUTpaTHBIA a30T B BOJHOM BBITSIKKE
OTCYTCTBYET, TO B BapHAaHTE C BHECEHHEM CyJib(haTa aMMOHUS €T0 COJACPKAHUE B JIPCHAKHOM
croke 0,44, mocne BHeceHHs aMMmuadHoOW cenutTpsl - 0,33 mr/i B cinoe 0-20 cm. Kpome Toro, B
BOJIHOM BBITSDKKE I1OCJIE IPOBEEHUS JAHHOIO OIBITA CYIIECTBEHHO BO3pAcTacT KOHILIEHTpALUs
MarHusi 1 Kaubliusg. B aHMOHHOM cocTaBe BOJHOM BBITSDKKH M3 TOP(SHBIX MOYB MOSBISETCS
HUTPAaT-UOH. B OCHOBHOM BCE IPEJCTABICHHbIE B3aUMOCBS3M COJIEP)KAHUSA OTIEJIBHBIX
KOMIIOHEHTOB B JIPEHAKHBIX BOJaX M OOBbEMa CTOKAa OIMUCHIBAIOTCA MapaboIMYeCKUMU
3aBUCUMOCTAMU. OTCYTCTBHE NPSIMOJIMHENHON CBSA3HM MOKA3bIBAE€T, YTO B JAHHOM 3aBHUCHMOCTHU
CYILIECTBEHHYIO POJIb MTPAIOT U Apyrue (GU3NKO-XUMUYECKHE U OMOJIornieckue (pakTophl.

JluHamuka coctaBa KOMIIOHEHTOB JPEHA)KHOI'O CTOKAa B JIEPHOBO-TJIEEBATBHIX ITOYBAX
UMEET CBOM OCOOCHHOCTH. 3HAUMTENIbHO Oonbine (B mpenemax S54-120 «kr/ra) BBIHOCHUTCS
HUTPATHOTO a30Ta, 0COOCHHO MPY BHECEHUH aMMHAavyHOU celUTphbl. BmMecTe ¢ TeM, B ApeHaKHBIX
BOJaX  JCPHOBO-TJIEEBATHIX  IOYB MPAKTUYECKH OTCYTCTBYeT aMMOHUUHHBIA a30T. C
YBEJIMYEHUEM HOPMBl [OJMBA HaOJIONAETCsl M YBEIMUYEHUE BBIHOCA MAarHusi BO BCEX
BapuanTtax (ot 12 mo 42 xr/ra), HO B HAaMOOJBIICH Mepe - IPH BHECEHUH aMMHAYHON CEJTUTPBHI.
BriHOoC cynbhaToB XapaKTepeH TOJIBKO IMPH BHECEHUU Cylb(aTa aMMOHHUS.

CnenyeT OTMETUTh, 4YTO B JEPHOBO-TJIEEBATHIX IOYBAX MNPOUCXOAUT (HPOHTAIHHAS
MUTpalus 3JEMEHTOB yI100peHUil U IPOAYKTOB UX OOMEHa C IOYBOH, TaK Kak MOIVIOIIEHHE UX
MOYBOM OYEHb HE3HAUUTEIHHO. DTO MOATBEPKAAECTCS COCTABOM BOJIHBIX BBHITSKEK M3 IMOYB JI0 U
1ocjie IPOBEJCHHUS ONMHUCAHHOIO omnbITa. KOHLEHTpaluuss UHTPUINEHTOB B BOJHOM BBITSDKKE
JIEPHOBO-TJIEEBATHIX TMOYB TOCJE IMpOBeneHus ombiTa yBenuuuBaercs B 1,1-10,0 pas. BerHoc
JAHHBIX WHTPUIMEHTOB MMEET HeOJIaromnpHsTHBIC IMOCIEACTBUSA: MMPOUCXOANUT 3arps3HEHUE BOJI
30HBI a’panuy, Hed(h(HEKTUBHO HCIIONB3YIOTCA MHUHEpaibHbIe  YIOOpPEHHsI, BCIEICTBUE
HapymeHuss 0OOMEHHBIX MPOIECCOB CHUIKAETCS MII0JOPOIIE METHOPUPYEMBIX ITOYB.

Beixon u3 co3gaBiIerocsl MOJOKEHUS IMBITAIOTCS HAWTH  MHOTME HCCIIENOBATElH.
[Ipexxne Bcero mpennaraercss BHOCUTh Cl1a0OpacTBOPUMBIE a30THBIE YOOPEHMsI, a30T KOTOPBIX
MOCTENIEHHO NEePeXOAUT B PACTBOPUMYIO (OpPMY, HAlpuUMeEp, pa3iuyHble MOJUKOHJIEHCATHBIE
MOYEBUHBI (ypeapopMbl OKCaMHUI U JIp.), YIOOpEHUs C pa3HbIMH IUIEHOYHBIMH HOKPBITHUSIMHU
[Coponmeuxas, 1983 u ap.]. Ha nam B3risia, Oonee mpremiieM Ipyroil METOA - ONTHMHU3ALIUs
conmeBoro Oananca. Tak, B3SB 3a OCHOBY IpOIIECCHl A30THPEBPAIICHUS, B MOYBAX CIEAYET
ONTUMHU3UPOBATH A30THBIN PEXXHUM B CTOPOHY NMPEUMYILECTBEHHOTO 00pa30BaHMs aMMOHUHHOTO
a30Ta, KOTOpBIM MOXET (UKCUPOBAThCA B IOYBEHHOM IOIVIOIIAIOIIEM KOMIUIEKCE U B
3HAUUTENIBHO  MEHBIIEH CTENEHHM IOJBEPraTbCsi BBHIHOCY IO CPAaBHEHHUIO C HHUTPATHBIM.
OnTumanbHOE peryaupoBaHUe BOJHO-BO3IYIIHOTO peXXUMa B IOYBaX MO3BOJIUT COATAHCUPOBATh
KHCJIOTHO-ILIEJIOYHOE PABHOBECHE.

Murpanusi xumudyeckux 3jeMeHTOB B cucreme ATMOCOEPHBIE OCAJJKU-
[MOA3EMHBIE BO/Ibl na obOwekre ocymenus. B Teuenune 1977-1983 rr. mpoBoamiuchk
HaAOJIIO/IEHUs 32 XMMHUYECKUM COCTaBOM aTMOC(EPHBIX OCAJKOB, JPEHAKHBIX M MOJI3EMHBIX
BOJI HAa OOBEKTaX OCYIICHHs JPEHAKEM U 3aKpBITBIMU KaHanamu (moiima p.Kum, 3sipsHCKMIA
paifon). OOBeM [pEeHa)KHOTO CTOKa 3aMepsuics exeqHeBHO. Boma JIsi XMMHUYECKOro aHamu3a
JMBOXIbl B MecCSl]  OTOMpanach U3 KOJUJIEKTOPOB. AHANU3 MPOBOAMICS IO METOAMKE
A.A.Pe3nukoBa (1970). AHanu3 ypoBHSI MOA3EMHBIX BOJ M UX THIPOXHUMHUYECKOTO COCTaBa
OPUBOAUTCS MO TuapopexkuMHbIM ckBakuHam [1I'O "Tomckuedrerasreonorus” 3a 1973-1982
IT., 3aJIO’)KEHHBIX Ha uccienyemoi teppuropuu. JIse u3 Hux (1 T u 16 T) HaxonsATcs Ha
nepBoii Teppace p.Kuu (coorBercTBenHO riyounsl 80 u 17 M), Bo3pacT BOAOHOCHOTO TOPHU30HTA
- Q IIl, eme nBe (5 T u 18 T) — B moiime p.Kun (cooTBeTCTBEHHO ITyOMHBI CKBaKUH 37 1 13 M),
BO3PACT BOJOHOCHOTO ropusonTa - Q 1Y.

PesynpTaTel HAOMIOACHUI 32 COCTaBOM aTMOC(EpHBIX OCaakoB mo 3amamHod Cubupu
NPUBEJCHBI B HEMHOTOYHCIEHHBIX padoTtax [Kazanmes, 1978, 1979a, 19796; Ilanun, 1977],
MOAPOOHBIN aHATU3 KOTOPhIX naH B MoHorpaduu M.H.Yrinanora (1981). ABTOpBI OTMEYAIOT,
YTO XUMHUYECKUI cOCTaB aTMOC(EepHBIX OcaakoB B 3amagHod CuOMpH 3aBHCUT OT CTEIECHU



KOHTMHEHTAJIBHOCTU KiauMarta. VX MuHepanusainus B CpelHEN U F0KHOM Taiire cocrasiseT 10-
15 mr/n, B moxgraiire - 20-37 mr/a. EsxeromHoe mocTyIuieHHE cosied Ha 1 KBaapaTHBINM KM
COOTBETCTBEHHO IO moa3oHaMm 5-8 u 9-18 1. MuHepanuzanus ¥ XHMUYECKUI COCTaB
aTMOC(EpHBIX OCAJKOB OYEHb M3MEHUUBBl M 3aBUCAT OT BpEMEHM Trojaa,  OJn30CcTH
AQHTPOIIOTEHHBIX HMCTOYHMKOB 3arps3HEHUS M HampaBieHus BeTpoB. Hambonee BakHBI mpu
NOJOOHBIX UCCIEIOBAaHUAX CUCTEMAaTHUECKUEe HaOJIOJIeHUs] Ha MeTeocTaHUMsX. J[ng ananuza
IpUBJICYEM HMMEIOUINECs Pe3yIbTaThl UCCIEAOBAHUI COCTaBa TBEPBIX aTMOC(EPHBIX OCAIKOB
H.A.EpmamoBoii (1979), a Ttaxke coOOCTBEHHBIC HAOJNIOACHUS Ha MEIHOPUPYEMOM yYacTKe
noimsl p.Kun [EpmarioBa, Muumiesa, 1984]. AtmocepHbie ocaaku, Kak U3BECTHO, JENSATCS HA
TBEpJIbIE U KHUJKUE. FIX 3HAUMMOCTb ¢ TOUKU 3pEHUs IOCTYIJICHHMs BELIECTB B IOYBBI U Jaliee
B TPYHTOBBIE BOJIbl OIPEAEIAETCS COACPKAHUEM KOMIIOHEHTOB M KOJIMYECTBOM OCAIKOB.
TBepable aTMoc(hepHble OCaIK{, BbIIAJAIONIME B IIpEJesiaX paccMaTpUBaeMOro PErHOHa, I10
kinaccupukanun  O.A.AJEKHMHA OTHOCATCS K TUAPOKApOOHATHOMY WIH XJIOPUJIHO-
KapOOHATHOMY KJlacCy, HaTpUEBOW M HaTpUEBO-KajJblMeBOH rpymmam, | Tumy, co cpeaHei
MuHepanu3anued ot 15 1o 72 mr/a. Bo Bcex CHEroBbIX BoAax HaMH OOHAPYKEH aMMOHUU, U3
COEIMHEHUH Xeje3a MpeolsajaloT 3aKHCHbIE (OPMBI, U3 ILIEIOYHO-3€MEJIbHBIX OCHOBaHWH -
HaTpUl, 3aTeM Kajapluil. B aHMOHHOM cOCTaBe MOBCEMECTHO OTMEYaIOTCs I'MIPOKapOOHATHI U
xyopu bl (Tabi. 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



Boxpl TBepabIX aTMOC(EpHBIX OCAIKOB XapaKTEPHU3YIOTCS BBICOKOW IepMaHTaHATHOM
OKHUCJISIEMOCTBIO, yIjie- U OOIIEKHCIOTHON arpecCMBHOCTBIO, Oiarojaps 4eMy IpelCTaBiIsSIOT
co00i1 10BOJIBHO PEAKIIMOHHO CIIOCOOHYIO Cpely, KOTOpas IPU KOHTAKTE C I1OYBOM BbHI3bIBACT
OOMEHHBbIE peaKlUH C IOYBEHHBIM IOMVIOMIAIOIIUM KOMILJIEKCOM M OIpENeisieT MPOIEeCcChl
npeoOpa3oBaHusl MUHEpAIbHOW dYacTH MoYB. CienyeT OTMETUTh BBICOKYIO BapHadelbHOCTh
MPAKTUYECKH BCEX HWHTPEAMEHTOB COCTaBa TBEPABIX AaTMOCHEpHBIX OCAZAKOB, OCOOEHHO
annoHoB NOj'. Tak, comepkanue HUTparoB usmensercs ot 0,0125 mo 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 BcTpeuarorcst (rop,
Maprasell, rauimii (cM.1a61.63).

B ycnoBusax Tomckoii obmactu Ha TBepable armochepHbie ocanku npuxoautces 20-30%
ro1oBoii cymmbl uiid Ha O0b-UynbiMckoe Mexaypeube nmpuxoautcs ot 70 mo 135 mm. Otcrona
C TBEPAbIMM OCaJKaMH B IIOYBY IIOCTYNAe€T HE3HAYUTEIBHOE KOJUYECTBO XMMHMUYECKUX
coenuHeHui. OCHOBHAsI YaCTh KOMIIOHEHTOB MOCTYMAET C KUAKUMH aTMOC(EpHBIMU OCaKaMH,
KoTopbie cocTaBlsitoT 70-80% rog0BOI CyMMEI (Ta0II. 66).

B katnoHHOM cocTaBe KHJIKHX aTMOC(EpPHBIX O0CAAKOB MPeodIadatoT UOHBI KabLUI U
MarHusi, B aHHOHHOM - TUAPOKApOOHATHI, 3aT€M XJIOPHIBI U CYIb()aThl, 3HAYUTEIBHO ITOBBIIICHA
MUHEpaTu3alys 3a CYeT MOBBIIICHHS BCEX HHIpelueHTOB U ocobeHHo aHnoHoB HCO;3 u
karnonos Ca®".
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JEeT
U  BOJOPACTBOPHUMBIX COCAWMHCHUU B HOAHHBIX

v

PaccMoTpuM cocTtaB MOpOBBIX pacTBOPOB TOpGsHBIX MouB. B TeueHme nByx

MMPpOBOAUIINCH HaGHIO,HCHI/I}I 3a JUHaAMHUKO

pacTBopax, KOTOpbI€ BBLACISINCH Ha IeHTpudyre ¢ yckopeHuem 3,90 B TeueHue 5 MHUH U

COCTaBy IIOPOBBIX

I[Io xumMuuyeckoMy

pPacTBOPOB BBIHOC JJIEMEHTOB PACCUUTHIBAJIICS CIEIYIOIMIMM OOpa30M: IOJHAsl BJIArOEMKOCTh

MCTOOM TIOJYMHUKpPOAHAJIN3aA.

AHAJIU3UPOBAJIMCH

OBITH
BJIATH

v

Ha T'paBUTAIMOHHBIM CTOK MOIKCET

METPOBOTO CJIosI TOP(QSAHBIX TMOYB paBHa 820 MM,

m3pacxonoaHo a0 0,3 IIB wnm 246 MM. B naHHOM KOJIMYECTBE TIpaBUTAIMOHHOMN



COIIACHO COCTaBYy IOPOBBIX pacTBOpoB conepxkurca 17-189 kr HutpatHoro aszora, 10-103 kr
aMMOHUIHOTO a30Ta, 12-934 xr kanprus, 10-418 xr maraus, 42-322 xr 6ukap6onaros, 19-37
Kr Kaimust, 1476-23616 xr/ra cynepaToB B MeTpoBoM cioe. C ydeToM BBIHOCA DIIEMEHTOB
JIpEHa)XHBIM CTOKOM B BOJIOTIPUEMHHK M, HE NMPUHHMAas BO BHUMAaHHE BBIHOC DJJIEMEHTOB C
ypoxaeM, 6ananc xumudeckux 3jeMeHToB B cucteMe ATMOC®EPHBIE OCA JIKU-ITOYBbI-
I'PYHTOBBIE BOJIbl mpeacraBum  ciaegyrommMm — obpasom (tads. 67). CremoBaTenbHO,
OCHOBHOU BBIHOC XUMUYECKHX JIEMEHTOB MPUXOAUTCS HA TIOJ3EMHBIC BOIBI.

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.
W3Mennics ux rugpoxumudeckuii coctan. Coneprxanme Ca’ B Bogax MepBOil HaAMOHMEHHOI
teppacbl coctaBnsger 40-80 mr/n, moiimsel - 40-90 mr/n. Eciu cpaBHUTH JaHHbBIE MTOKa3aTeNu ¢
comepxkaneM Ca’' B THOM3eMHBIX BOAAX TNepBOH HAMONMEHHOH Teppachl 3a HpeaenaMu
MENHOPUPOBAHHOTO yYacTKa, TO MOXKHO KOHCTAaTHpOBAaTh yBenumueHue copepskanus Ca' Ha
20Mmr/n uepes 10 et mocne Hauama ocymenus. CpenHee conepskanne NHy B OTIOXKEHHSX
MOA3EMHBIX BOJI MMOKMMBI U HaIMTOMMEHHOM Teppachl 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
comepskanue NH;™ oTMeuaeTcs B BoJax M 3a HpelelaMH MeTMOpPAaTHBHOTO ydacTka. CpenHee
comepkanne HCOj3 B OTIOXKeHUSX TeX © Japyrmx Box  cocraBimser 150-200  wmr/im.
Conepxanne SO4 B BoJax NepBOM HAANONMEHHOW Teppachkl U3MeHsAeTcs oT 6 1o 23 Mmr/n ¢
npeobnaganueM 6-9 wMr/im, a B MOA3EMHBIX BOJAX 3a MpeaeaMd MeITHOPUPYEMOIo y4yacTka
cocrasisieT 3-6 mr/n. Konnentpanuus NOs™ B Bogax u3MeHseTcs B npenenax 1-2 mr/i.

Takum 00pa3oMm, Ha OCHOBAHHHU IOJIYUEHHBIX PE3yJbTAaTOB OTMEUYAETCS ONpEeNIEHHOE
BIMSHAE OCYIIEHHS Ha XUMHUYECKHH COCTaB MOJA3EMHBIX BOJ, KOTOpPOE OCOOEHHO YETKO
nposiisiercs:  depe3 10-metHmii mepuoa. [lpexxae Bcero, JaHHOE M3MEHEHHE HaMedaeTcs B
nmuaamuke Ca’™" u SO”. CreayeT Moa4epKHyTh, UYTO MOIydeHHbIE JaHHBIE — pe3yabTar 12-
JIETHETO OCYIICHHUS, U3 KOTOPOrO Ha MHTEHCHBHOE OCYIIEHHE MOCPEACTBOM JIPEHAXKHOM ceTu
npuxosaTes nocienaue 7 ner. llpuueM oOBEKT OCYIIEHHUsS MCIIONB3YETCs MOJ KyJIbTYpPHBIN
CEHOKOC. Takum  o0pa3oMm, HHTEHCUBHOCTb NPEHUPOBAHUS U  HaIpaBliEHUE
CEJIbCKOXO35MCTBEHHOTO MCIOJB30BaHUs HE CO3JAOT YCJIOBUS IJI AAJIBHEHIIEr0 YBEIMYEHUs
BBIHOCA XMMHWYECKHX 3JIEMEHTOB U3 TOYBEHHOI'O IPOQUIIS.

[Mposenennswiii Gamanc B cucreMe ATMOCOEPHBIE  OCAJIKU-TIOYBA-
ITOJA3EMHBIE BO/IbI moka3biBaeT, 4TO OCHOBHOM BBIHOC XMMHUUYECKHX JIEMEHTOB HAIPaBJICH
B IOJ3EMHBIC BOJBI, M, CJIEIOBATEIbHO, CO3JaHNE OOOPOTHBIX CHCTEM BOJOCHAOKEHHS MpPHU
JIBYCTOPOHHEM PETYJIUPOBAHUM BOJHOIO PEXHMMa I0YB MTO3BOJUT BO3BPATUTh B MOUYBY OT 1 110



25% BBIHECEHHBIX XUMUYECKHX AJIeMEHTOB. OTCIO/Ia TAKXKE CIEMYET, YTO BO3MOXKHBIM CIIOCOOOM
YMEHBIICHUSI YKa3aHHOI'O BBIHOCA MOXET ObITh ONTHMU3ALMS [TOUYBEHHBIX PEXUMOB C LEJIBIO
COXpaHEeHHs OalaHca BEIIECTB, OJIM3KOTO K TEHETHYECKH 00YCIIOBICHHOMY.

B mnacrosimiee Bpems B moikimax 3amagHoit CuOMpPU TPOSKTHPYIOTCS W CTPOSTCS
N0J00HBIE TIONBJEPHl C JBYCTOPOHHUM DPETYIHUPOBAHUEM BOJHOTO PEKUMA, MPUYEM B IPOCKTE
npeaycMarpuBaercs 2 crnoco0a yBIaXHEHUS: LUI030BaHME U opowieHHe. OJUH ra JaHHBIX
3eMenb o0xomutcs B 6 Thic. pyoOneil. Co CTpouTenbcTBOM OOOPOTHBIX CHCTEM CTOMMOCTD
MeJInopanuu, 6e3yciiOBHO, €lIe YBETUYUTCS.

W, HaKoHeI, MpeICTaBlIseT MHTEPEC PAcCMOTPETh BIMSHHUE cOpoca APEHAKHOTO CTOKA
B BOJONPHUEMHHMK C LEJIbI0 IPOTHO3a T'MAPOXMMHYECKOIO COCTOSIHMS peku. B Hamem
KOHKPETHOM Clly4ae JaHHbIM BOAONpHUEMHHUKOM sBisercs p.Kus. HcecnenoBanus Benuch 110
CIEAYIOUIEH CXeMe:

1) onpenenenre rUAPOXUMUIECKOTO cocTaBa Boj p.Kuu;

2) BbIABIEHME  IUIOIAAEH  MONMEHHBIX 3eMellb M COCTaBa IIOYB, IPHUTOJHBIX IS
CENIbCKOXO3SHCTBEHHOTO HCIOJB30BAHUS ~ HA  OCHOBE KapThl MEJIMOpPATHBHOTO (OHAA,
[OYBEHHO-MEIMOPATUBHON U Tonorpaduueckou KapT;

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

4) BbIOOD criocoba ocyIeHus;

5) ompeneneHue IOKazareled CTOKa C OCYHIaeMbIX 3€MEIb JUIsl [EepHoJa BECEHHEro

II0JIOBO/IbS, KOT/1a OTMEYaeTCsl HauOOoJIbIIMHA BEBIHOC XUMHUYECKUX HJIEMEHTOB.
Kpome Toro, ObLIM ompeneneHbl THAPOJIOTMUYECKHE XAPAKTEPUCTUKH PEKH: MaKCUMaJlbHbIE
YPOBHM PEKHM 3aJaHHOW OOECIIEYEeHHOCTH, pacyeTHblE 3aBUCUMOCTH pacxoja,  CpeaHei
CKOpPOCTH, TIYyOWHBI M IIMPUHBI pekd, Koddduuument Ille3n moToka OoT ypoBHS BOIBI B pEKe,
pacueTHble THaporpadsl IMOJOBO/AbA 33aJaHHOM 00ECHEeYeHHOCTH, YPOBHU BOJbI B pPEKe, AJ
KOTOPBIX HPOHM3BOJATCS pacueTsl pa3zdasiieHus. Pacuer pazbamieHusi cOpOCHBIX (IPEHAKHBIX)
Box jgenancs 1o Mmeroaukam A.H.®ponosa-Pomsuinepa, M.H.SIkosneBa 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.Kum 3132 ra tpeOyror
opomeHus, 2298 ra - ocyleHHs OTKpBITOM ceThlo, 9199 ra - ocymeHus IBYCTOPOHHUM
perynupoBaHueM. CTpOUTENBCTBO COOTBETCTBYIOIIUX MEIHOPATUBHBIX CHCTEM OIpENEseT
oOpa3zoBanue 20 cTBOpOB cOpoca BOJ C MEIMOPHUpPYEeMbIX ydacTKoB. Kak mokasbiBaeT aHanmu3
pacueroB, cOpoc JApeHaXHbIX BoA B p.Kuio CHMKAeT KOHIEHTpPALMI0O B pEKE aHUOHOB
OukapOOHATOB, KaTUOHOB aMMOHHUS M OOIIero keje3a, MaKCUMaJbHOE YMEHbIICHHE
COZIEpKAHHS KOTOPBIX MPOHUCXoauT Ha 1-5% 1o HCO -, na 3,2% o NHy", Ha 8,4% no obmemy
xene3y. CopeprkaHue k€ KaTUOHOB KaJIbL[Usl, MarHusg W AaHHMOHOB CYJb(paTOB U HUTPATOB B
peke yBenmunBaeTcsa. MakcuManbHOEe yBenmueHHe cojepxkanms Ca' cocrasut 21,8%, Mg'™
- 22,3%, SO4 - 70,8%, NO3 - 6,2%. OgHako OTMEUEHHOE YBETUYCHHUE COJEPIKAHUS KAaTHOHOB
KaJblUsi W MarHusi, aHHOHOB CyJIb()aTOB M HUTPATOB OTMEYAETCAd B Mpelenax MEHbIIUX HUX
ITAK no canutapHbiM HopMaM. [IpoBeneHHBIN pacdyeT MOKa3bIBaeT, YTO MPH CYLIECTBYIOIEM
YpOBHE arpoTeXHUKW MU XUMHU3aluu pasMmenieHue B mnoiiMe p.Kum 20 00bekTOB ocymieHwus,
aHanornyueIx oobexry "BEPXHUM JIVI", He HAapyIIUT THAPOXHMMHUYECKOTO PEKHMA PEKH.



I' 1asa4. CTPYKTYPHASI MOJEJb IIOYBEHHO-
3KOJIOTMYECKOI'O0 OBOCHOBAHUSA KOMILIEKCHBIX
MEJIMOPAIIN

PesynbTarel ucciieoBaHMIl pPEXUMOB MEIMOPUPYEMBIX I0YB IOKA3bIBAlOT,  4YTO
Meluopanys  He JOJDKHA OrPaHWYMBATBCS M HUCUEPNBIBATbCA TOJIBKO IOJavell BOABI Ha
OpOILICHHE WM OTBOJAOM e¢ mpu ocymeHud. OHa 00sA3aTeNbHO J0JDKHA OBITh KOMIUIEKCHOM,
TO €CTh COYETaTbCs C APYTUMHM BUAAMU MEJIMOPATUBHBIX M KYJIbTYPTEXHHUYECKUX PpaOOT.
HenocpenctBeHHBIM OOBEKTOM MEIHOpALMU SIBISIETCS MOouBa. HBIHE CTall0 OYEBHJIHO, UTO
IIOYBEHHBIE PECYPChl OIPaHUYEHbl U HE MOT'YT yBEJIMUMBAThCA. [10YBEHHBIN MOKPOB BHIIOIHSET
O0MO3KOIOrMUecKre (KOHLIEHTpAlUsl JUBOTO BEIIECTBA), OMOIHEPreTHUECKHUE (HaKaIIMBaHUE
SHepruu B rymyce, Topge), OuoreoxuMmyeckue (MUrpanus XMMHYECKUX 3JIEMEHTOB U HX
COCAMHEHUN) U Apyrue PyHKIUH U, CIEeI0BATEIbHO, TPEOyeT 0c000 OEpEeKHOTO0 OTHOIICHHS.

B noruueckoM equHCTBE ¢ JAAHHBIM [TOHMMAHUEM I10YBBI HAXOIUTCS MPEJIOKEHHBIH HOIXO0J
K [POEKTHUPOBAHUIO M IOCIEAYIOIEMY MPAKTUYECKOMY OCYIIECTBIECHUIO KOMIUIEKCHBIX
MeJIMOpalMi ¢ MO3ULUI ONTUMHU3ALUU PEXKUMOB MOYB.

CoBpemMeHHasi MeIUOpanusi,  YYWUTHIBAIOIIAasl TOJBKO  MOTPEOHOCTUM pPACTEHUH U
OCHOBBIBAIONIAACA Ha M3MEHEHUM TOJBKO BOJHOrO OajlaHCa I0YB, BEIET K HAPYIICHUIO
CIIOKMBILETOCS KPYroBOpOTa BEIIECTB B nepocdepe u ganee B Ouocdepe B LEIOM.

B pesynbTare nccienoBaHuil BeIABIEHA CTENEHb BO3JEHCTBUS OCYILIEHUS/OPOILIEHHS HA
pexuMbl 1MouB oM. Tak, B yCIOBUSX HHTEHCHBHOI'O OCYIIEHHUS B IIOYBAaX H3MEHSETCS
HalpaBI€HHOCTh OMOXMMHYECKHUX PEXHMMOB, HAPYIIAETCS 3KOJOIMUECKOE PaBHOBECHE, YTO
IPUBOJIUT K YBEJIUYECHUIO OMOJIOTMYECKOM AKTUBHOCTU W KakK CJIEACTBHE - K  YBEJIMUYEHUIO
KOJINYECTBA MOABWKHBIX XUMUYECKUX COEIMHEHUN M UX MUTpALMU B TPYHTOBBIE U MOJI3EMHBIE
BOJIbI, BBI3BIBAIOILEH H3MEHEHHE UX THIPOXMMHUYECKOTo cocTaBa. B To jxe BpeMs onTUMH3aLUsL
OMOJIOTMYECKOr0 COCTOSIHMS TMOYB MOWM 3aK/IIoyaeTcs B MOJACP)KaHUU T'PAHUYHBIX YCIOBUH
TEeHETUYECKHU OOYCIOBJIEHHBIX MOYBEHHBIX PEXHUMOB. Tak, BIaXHOCTh MOYB HU3KOH IMONMBI
reHeTu4ecku ontuMmanbHa B npenenax 0,8-0,9 1B, okucauTenbHO-BOCCTAHOBUTEIbHBIN PEXUM
— B npenenax 300-400 MB u 500-600 mMB, cocTossHHME a30THOTO pPEXKHUMa OIPEICISIETCS
NOJBMKHBIMU (hopMaMM aMMOHUITHOTO a30Ta.

KonTponupyromum mnokaszarenem MEIHOPaTUBHOIO BO3JICHCTBUS  SIBJIAETCS
Ouonornyeckuii (axkTop, XapaKTEpU3YIOLIMICS Y3KUM JHara30oHOM peaklUy Ha BHEIIHHE
ycinoBusi. Takum 00pa3oM, LIETIbI0 KOMIUIEKCHOM MENHMOpaluy JO0JKHA OBITh ONTUMH3ALUS
NOYBEHHbIX pPEeXUMOB. I[logbop CenbCKOXO03SMCTBEHHBIX KYIbTYp JOJKEH IPOBOAMTHCS
COIJIACHO CBOMICTBaM M peXUMaM IOYB, Ui KOTOPHIX IUIAHUPYIOTCS JIaHHBIE KYJIbTYpBHI.
OTcro1a KOpEHHBIM 00pa30M MEHSIETCs OAX0/1 K KOMIIJIEKCHON METHOPALuy IOYB.

CyTb OYBEHHO-TEHETHUECKOTO0 O0OOCHOBaHMS KOMIUIEKCHBIX MENOpalui HU3JI0KEeHa B
BUJIE MOJIENH C MOMOIIBIO AMarpaMMHoON TexHUkH Poppecrepa (1971), koropas B mocienHee
BpeMs IIMPOKO MPUMEHSETCS B HAYYHBIX HccaenoBanusx (puc. 42). Mopens (ITTOKM) nmeer
TPH dTana peuicHUs:

- HCXOJTHOE COCTOSIHUE TI0YB;
- ONTUMU3ALUS TIOYBEHHBIX PEKUMOB;
- 9KOJIOr0-?)KOHOMUYECKAs OlIEHKa BapHAHTOB MEJIMOPATUBHBIX PEIICHUH.

[lepBoHaYaIbHO paccMaTpPUBAIOTCSA BCE PEXUMBI B I0YBAaX ECTECTBEHHOI'O I'€HE3HUCA.
[IpencraBisieTcst HCXOAHOE COCTOSIHUE MOYB (IIOYBa-TIaMsITh, KOMIUIEKC YCTONYMBBIX CBOMCTB U
npusHakoB, 1o B.O.Taprynesny u 1.A.CokonoBy (1976)). Yka3aHHble JaHHbIE MTOCTYIAIOT B
yeTblpe OJ0Ka: TEMJOBOW, BOJHBIM, COIEBOM M OMOJIOTMYECKHM, - MOTOKM HH(GOpMAaLUU OT
KOTOPBIX HAMpaBiAOTCA B OJOK ONTUMU3AIMM, TAE, KpOME TOro, KOHLEHTPUPYETCS BCS
uHpopMalLus 0 TpeOOBAaHUAX PACTEHUIl K IOYBEHHBIM PEKUMaM, SKOJIOTMYECKHEe TpeOOBaHUS
noyB (IIOYBa-MOMEHT, COBOKYITHOCTh HanOoJjiee M3MEHUYMBBIX MPOIECCOB U CBOMCTB B MOMEHT
HaOJIOAECHN) ¥ BapUaHThl MH)KEHEPHBIX PEIICHUH ONTUMH3ALMKA COOTBETCTBYIOILUX PEXKUMOB
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YCJIOBHBIE OBO3HAYEHU A K PUCYHKY 42

Y - INIAHUPYEMBINA YPOXKaK;

Pw - tpeboBaHus pacTeHUH K BIare;

Pt - TpebGoBaHMs pacTeHUI K TEMIIEPATYpPE;

Ps - TpebGoBaHMs pacTeHHI K MHUILIEBOMY PEKUMY;

Pf - TpeGoBaHus pacTeHHii K PU3UKO-XUMHYCCKUM CBOWMCTBAM OYB;
Wi - BJIAr03amnacskl 1-TOTo CJ0sI TOYBbI;

Ti - TeMIIepaTypa i-Toro cjos MOYBBI;

I'B - rpyHTOBBIC BOABI;

R - METEOYCIIOBHS;

E - CyMMapHO€ HUCIIapeHHe;

I1 - IPOMEP3aHHUE;

¢ W - HeZocTaTOK/M30BITOK BIaro3amnacos;

-T - HemocTaTOK TEIIa;

M - MUHEpaJlu3allus;

r - TyMU(pUKAIIHS;

nu - IMMOOWITU3ALINS;

Mt - MEJIMOpaIus TEIIoBasi (MHXEHEPHO pelIeHHas );
Mw - Menmopanus BojgHas (MH)KEHEPHO pellaHHas);
Ms - menmopanus arpoXuMHYecKas;

OKn - sxonmoruyeckuil pakTop MoyB;

OKcp - akosorus cpempl;

0O1...010 - oprannueckue Bemectna B ciosx 0-10...90-100 cm
S1...510 - conu B crosx 0-10...90-100 cm;

Soc - moctymieHue conell ¢ ocagKaMu;

Sar - moriomnieHus a30Ta U3 aTMOChepsl;

SrB - BBIHOC COJI€i TPYHTOBBIMU BOJIAMU;

D¢  -okonorus gpayHsl U (GIopHI;

On - OKoJIOTHs NaHAmadTa;

OB - 9KOJOTHS MOJ3EMHBIX U TPYHTOBBIX BOI;

33 - skoHOMHYEcKas 3P PEeKTUBHOCTS;

Ki - BapuaHTHBIC KaluTaJIbHbIC 3aTPATHI;

Ci - exeroaHble 3aTpaThl, CBSI3aHHbIC C IKCILTyaTalluei

CUCTEMBI, YBEJTUUEHUEM YOOpPOUHOM TEXHMKH, OTHE-
CEHHOM K JIOTIOJIHUTEIbHOMY YPOXKaro KyJIbTYyp;

UKi - ymep6 ot Hegob6opa yposkaeB CeabCKOX03HCTBEHHBIX
KYJIBTYP;
K - KOJIMYECTBO TIEPHOIOB IIOJIEBOTO CE30HA KYIBTYPHI,

B KOTOPBI BOSHUKAIOT YIIEPOBI.

brokx onTumuzanuu mocie KOHTpoisi (COBeTa) CO BCeMH OJIOKaMU PEXHMOB BBIIAET
HECKOJIbKO BapMaHTOB TMPOEKTOB oOOBbeKTa Menuopanuu. Jlanee mnpoBoaWUTCS 3KOJIOTO-
SKOHOMHUYECKAs OIIEHKA TUIAHUPYEMBIX MEIHOPATUBHBIX MEPONPUATHI. PaccMOTpuM KaxkIblil
3Tam B OTHENbHOCTH. biok pacudera Ttemso/Biaro/cosnenepeHoca B MOYBaX OYEHb BaKEH B
MOJIETT  TOYBEHHO-TEHETUYECKOTO OOOCHOBaHMS KOMIUIEKCHBIX Menuoparuii (ITI'OKM).
[lepepacnepenenenue BiIaru, TeIla W COJEd B TOYBAX, MPOUCXOIAIIEEe B OOJIBIIOM
MPOCTPAHCTBEHHOM 00BbEME M Pa3BUBAIOIIEECS BO BPEMEHHU - CIIOKHAs 3a/iada, BBIOJHUTH
KOTOPYIO MOXHO IYyTEM HM3y4eHHS pEXKHMOB: BOJHO-BO3IYLIHOI0,TEIUIOBOTO, COJIEBOTO,
OKHCIUTECIIbHO-BOCCTAHOBUTECIIBHOI'O U 61/IOJIOFI/I‘-IGCKOI‘O. O,Z[HI/IM H3 MCTOAOB IMOJIHOT'O M3YUYCHUA
peXHMMa KOHKPETHOTO KOMIIOHEHTa COCTaBa MOYBHI SBJSETCS OIMpeNeeHHe IOJIHOro OanaHca
KaXI0Io KOMIIOHEHTA B OTACJIBHOCTU U BO BSaHMOHefICTBI/II/I.



['maBHas MPUHIMIHATIEHAS TPYAHOCTh 3aKJIFOYAETCS B TOM, YTO B IMOYBE OJIHOBPEMEHHO
UJET OYeHb OOJIBILIOE YHCIO Pa3HOOOPA3HBIX MUKpOIpoIieccoB. COBPEMEHHOE COCTOSTHUE HAyKH
HEe 00ecmeynBaeT HaM BO3MOXHOCTH KOJIMYECTBEHHOTO MX OMPEICIICHUS M OLCHKH KaXI0TO
MUKpOIIpOIlecca HMHTETPabHOM  COCTABIAIOIIEH OT OJHOBPEMEHHOTO  B3aMMOJCHCTBUS
HECKOJIbKMX TIOYBEHHBIX PEKUMOB. VCKIIIOUEHHE COCTaBISIOT BOJHBIA U TEIJIOBOM PEXKUMBI,
TaKk KaKk B JaHHBIX OOJACTSIX YK€ BO3MOXKHO COCTaBJIeHHWE MOJHOro OamaHca. st BOZHOTO
pEeKHMMa MOXHO KOJMYECTBEHHO OXapaKTEpU30BaTh CIEAYIOLIME COCTABISIOLIME: MTOCTYIUIEHHUE
BJard B TOYBY (U3 arMocdepbl, TPYHTOBBIX BOJ), CTOKHU (ITOBEPXHOCTHBIM, BHYTPEHHUH,
TPYHTOBBIN), HUCTIapEeHUE (CYMMapHOE, C MOBEPXHOCTHU MOYBBI, 3BANOTPAHCIUpPAIIHS), U3MEHEHUE
CoJlep’KaHusl BJard 3a OINpeAeNeHHBbIH Mepuol BpeMeHH. MeTon BoaHoro OajaHca mpu
W3YYCHUU MEIHOPHPYEeMBIX MMo4YB BrepBbie Oblm mpumeHeH A.H.KoctskoBeim B 1919 1. B
Hacrosimee Bpemss B CCCP u 3a pyOexom u3BecTHO Oosiee 40 MeTOZOB pacuera BOJTHOTO
Oananca. B Hamux uccnenoanusix ucnonb3oBad Metoq A.H.Koctskosa (1951), yuntsiBaromuii
CJIETYIOIINE COCTABIISIOIINE:

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

dw - OpUTOK/OTTOK 3amaca MOYBOTPYHTOBBIX BOJ B OMNpEAEICHHON TOJIIE TPyHTa
JTAHHOTO MacCUBa;

P - armocdepHbie ocanku;

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

S - CTOK BCei MOBEPXHOCTH BOBI 32 JAHHBIN MIEPUO]T;

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

A - KOHJIeHCaIus B TIOYBE aTMOC(hepHO BIIary;

O - OTTOK MOYBOTPYHTOBBIX BOJ 32 MPEeibl MAaCCUBA;

E - BenmunHa cyMMapHOTO UCIIapEHUs BJIArd U3 MOYBHI.

B ycnoBusix BBICOKOH He3aTariMBaeMoW MOWMBI (JIEpHOBBIE TIOYBBI) pacyeT BOJHOTO
OaylaHca TOKa3all, YTO MOJHBIM BIAaroo0opoT u3Mepsiercs: BenuunHamu 1153-1456 mm. OgHako
BOJIHBIN OanaHC MOYB Ha HU3KOM M Jake OOBaJOBAHHOUN MOWMeE paccYMTaTh HE yIaeTcs, Tak
KaK B MEPHUOJI MMaBOJIKOB Ha BOJHBIA PEKUM OKa3bIBAET BIUSHUE TUIPABIMYECKUN MOAMOP OT
pEKHU.

OnguuM U3 JanbHEHIIMX MyTEeW COBEPIICHCTBOBAHUS PACUETOB BOJHBIX PEKMMOB Ha
MEIHOPUPYEMBIX 3EeMJISIX SIBIISIETCSA MMPUMEHEHHE CUCTEMbI YpaBHEHUH TEIUIO- U BIaronepeHoca,
CIyXaluX I MPOTHO3UPOBAHUSI BOJAHOTO PEXKMMa MPU METHOpaTUBHOM Bo3aeicTBuu. [lpum
pacueTe MOTYT OBITh HCIOJB30BaHBI M3BECTHBIE MOJEIM TerioBnaronepeHoca [KoccoBmua
(1904), bykunrema (1907), I'apnuepa u Yuncrona (1921), Puuapncona (1931), Kirora
(1952), Kosanenko (1965),Haiinaca (1973), Tanamuna (1981, 1983), Canosina (1982)].

Onnako, kak otmevaeT A.I.bymaBko (1971), He ciemyeT mepeorieHuBaTh BO3MOKHOCTH
NPUMEHEHHUS  METOJOB  MAaTEeMaTHYeCKOro MOJACIUPOBAHHUSA, PAIMOHAIBHO HCIOJIB30BaTh
KOTOpbIE MOXXHO TPU HAIMYHUM TTOJHOIICHHOW WH(OpManud O TOBEACHUH BOJHO- U TEILIO-
0alaHCOBBIX CHCTEM B M3MEHSIIOIIMXCS YCIOBUAX. HeoO0Xoaumbl MHOTOJIETHHE HAOMIOACHUS 32
peKMMaMH TOYB B TIOJIHOM OO0BEME C I1eTbI0 TOJydeHHs HWH(OpMAIMd O CYIIHOCTH
MPOTEKAIOIIUX MPOLIECCOB U MX KOJIMYECTBEHHOW XapaKTepucTuke. Tak, 3a 5-NeTHUU mNepuoj
HaONIOZICHU 3a BOJHBIM PEKHMOM OpOIIAEMBIX  JIEPHOBBIX  IMOYB  BBICOKOM  TOWMBI
(p.-ToMb), TOMBKO JBaXABl OTMEYAJICS JPEHAXHBINM CTOK 3a MPEAEIIbl 30HbI adpaIiH BCIEACTBHE
CJIIO)KMBIIIUXCA HECTAHJAPTHBIX BHENIHUX YCIOBUU (HE3HAUUTENbHBIC, HO  HEMPEPHIBHBIC
OCaJKil W TIPOBEJCHHBIA TIOJIUB),KOTOPbIE OOYCIOBHIM TIOSBIEHHE CTOKa A0 7-13 MM.
PazpaboTka maTemaTudeckoil Moaenu (GyHKIIMOHUPOBAHUS BOJTHO-TEIUIO-0AIAHCOBON CHCTEMBI
BO3MOXXHA TOJIBKO TPU BBHICOKOM YPOBHE HCCJIEIOBAaHUS JAHHOW CHCTEMBl M TPU HAJTHMYUU
MOJTHOM MH(OPMAIIMK O €€ CBOMCTBAX M PEXXMMax B J0- U MOCIEMETHOPATUBHBIN Mepruoapl. Tak,
B HCCIEAYEMBbIX OpOIIAEMBIX JEPHOBBIX TOYBaX Ha riayomHe 160 cM JIETKOTJTUHHUCTHII
TPaHYyJOMETPUUECKHI COCTaB CMEHsETCS Ha cymnecyaHwlid. Ha maHHOW TiyOWHE MOCTOSIHHO
OTMEUAJIOCh CKOIUICHHE BIIarW, KOTOpas BIMsJIA HA JMHAMUKY BIQKHOCTHU MOYB. B ocymaemMbix



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, OLEHUTb  KOTODPBIN
KOJINYECTBEHHO HE IPEJCTaBISIOCh BO3MOKHBIM.

Hakonen, coriacHo MCXOJHOM IOCTAaHOBKE 3a/Jayd — IIOJIYYEHHUS 3aJaHHOTO YpOxkKas
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp IPU YCIOBMM COXPAHEHUS M MOJJEPKAHUSA IKOJOIMUYECKUX
TpeOOBaHUIl MOYB B IPOLIECCE MEIMOPATUBHOIO BO3IEHCTBUS - CIEAYET, YTO B MOJEIAX
JIOJDKHBI OBITh  BBE/IEHBI OI'pPAaHHUYEHHS 3KOJOI0-T€HETHUYECKOro XapakTepa Ha TEPMHUUYECKH,
BOJIHBIN, a TaK)Ke COJICBOU pexXuMbI. JJaHHBIN TOIX0]] MPEACTaBIsIET COOOW pEelIeHNEe OTHOM U3
oOpaTHBIX 3a/Jady - HAaxOXJEHUE TIPAaHUYHBIX YCIIOBHH, oOecneynBaroliuX MHUHHUMAIbHOE
OTKJIOHEHHE mapaMmeTpoB Tero/Bnaro/conenepenoca (TBCII) oT npuHATHIX orpanuyeHuii. B
HAlllUX MCCIIEJOBAHUAX JAHHbIC OIPAHMYEHHS 10 PEKUMY BIAKHOCTU OBUIM IOJYyYEHBI B
IIPOLIECCE IPOBEJEHUS MOJIENbHBIX ONBITOB C  DPAa3HbIMU  BapuUaHTaMH, WMUTHPYIOLIMMHU
3aTOIJICHHE, JIPEHAXHbII CTOK pa3HOM MHTEHCUBHOCTU M 00BbEMa, MOILIHOCTh M COCTaB 30HbI
TBCII. OrpaHuueHusi 3KOJOrO-F€HETHUYECKOTO XapakTepa JUIsl pa3HbIX NOMMEHHBIX IOYB
pasinyHbl. B yclOBHSX OpOILEHMs AEPHOBBIX IOYB BBHICOKOH IMOMMBI, XapakTepU3yIOLIUXCs
ONMaronpusTHBIMH  BOAHO-(DM3MUYECKUMH  CBOWMCTBaMH, pPeXKUM  BIIQXHOCTU  JOJKEH
nojepxkuBarbes B npenenax 0,85 IMIIB, mepHoBo-rieeBaThIX MOYB BEICOKOM moimsr - 0,85-1,00
[II1B. B TO k€ BpeMsi ONTUMHU3ALMS BIAXKHOCTH B OCYIIAEMbIX TOP(QSHBIX [OYBaX HE JIOJDKHA
BeIxoauTh 3a mpenensl 0,7-0,9 IIB. Ilpu naHHBIX YCIOBHSIX BIaXKHOCTU TI'€HETHYECKU
00OyCJIOBJICHHOE paBHOBECHE B I[I0YBAX COXPAHAETCA KaK  yroJHO  JOJr0, OIpeaesss
JlanpHelee pa3BUTHE MOYBEHHBIX PEKUMOB K COCTOSIHUIO KIMMAKCa B YCIOBHSIX KOHKPETHOTO
IPUPOIHOTO PETHOHA.

C BOJHBIM U TEIUIOBBIM PEXMMaMH CBS3aHbI IPOLIECCH] MEPEIBUKEHUS B I10YBAX COJIEH,
KOTOpPBIE TaK)X€ pPacCMAaTPUBAIOTCA B METPOBOM MeIMoOpupyemMoW Ttoiumie. B mnpennaraemon
mogenu II'OKM (cM. puc. 42) yduThIBaeTCsl TaKkKe MOCTYIUIEHHE COJed ¢ aTMOC(hEepHBIMU
OCaJKaMU M yA0OpEHUSIMH, MOIJIOIIEHNE a30Ta U3 aTMOc(eprsl U BBIHOC COJIEH C APEHaXKHBIM
CTOKOM. JluHaMMKa COJIEBOIO  peXUMa YCIIOXKHSAETCS BCIEJCTBHE ydeTa OMOJOrMYECKUX
IIPOLIECCOB, a TaKXKe€ MOCTYIUIEHHS MOJABM)KHBIX XHUMHUYECKMX COEAMHEHUHN NpHU NpeBpallleHUuu
OpraHMYECKOTO BEIECTBA B IIOYBAaX, KOTOPOE MOXKET HATH B JBYX HAIpPaBIICHUSAX:
MUHEpaTu3alud U rymupukauuud. Pesynbrupyromas oOT  ypaBHEHUS TpaHchopmanuu
OpPraHMYECKOTO BEILECTBA BXOAUT B ypaBHEHHe cosenepeHoca. (Crenyer OTMETUTb, 4TO
YpaBHEHHE COJIETIEPEHOCAa MOXKET OBITh pacIIMPEHO 3a CHeT TpaHCcpOpMalMH OTAENbHBIX
KOMIIOHEHTOB, COCTaBIISIOLIMX OpPraHWYecKoe BelecTBO  MouB:  (ocdop-, cepo- u
a30TCOJIEPKAIIUX COCTUHEHHUI.

B psge cinyyaeB HEBO3MOXKHO YCTaHOBHMTb, UTO CIYXHT NPUYUHOW HAOIIIOJIaeMbIX
U3MEHEHUH B COJEpaHUM COEIMHEHHUs, €ro NnepeMelieHre B TOoYBe WM IpeBpaiieHue. B
JAHHOM CJIy4ae COE€JUHEHMS (COJIM WJIM OPTraHNYECKOE BEIIECTBO MOYB) MOTYT OJHOBPEMEHHO
U TIepe[BUTaTbCcsd B IOYBEHHOM TOJIIE, U MOABEPraThCs pPa3IMYHOTO poJia XUMHUYECKUM
npeBpalieHUsIM. B JIaHHBIX cilydasiX COCTaBUTH IOJHBIM peXxuM M OanaHC BellecTBa He
MIPEJICTaBISIETCS BOZMOKHBIM.

3aciny’kMBalOT BHUMaHUS MaTeMaTUYEeCKUE U KOHLENTYalIbHbIe MOAEIH TpaHchopMaluu
OpPTraHUYeCKOTO BEIIECTBa, KOTOPBIE BXOIAT B OJIOK cosernepeHoca (cM. puc. 42). ['ymyc mo4BsI
- TUHAMHUYecKasl CUCTeMa, OH BCE BpeMsl OOHOBJISIETCS 3a CUET MOCTYIUICHUS U T'yMU(UKAIIUH
HOBBIX OpPraHMYECKHUX OCTaTKOB. JIaHHBIN NIpolEecC HAET HENpepbIBHO, HE HAaYMHAsICh U HE
OKaHYMBasICh.

Omnpenenenne aOCOMIOTHOTO BO3pacTa ® pasHbIX (pakuuii TyMYCOBBIX BEILECTB
MOKa3bIBaeT, YTO B COCTaBe TIyMyca OJHOBPEMEHHO COJEp)KaTcsi BHOBb 0Opa3oBaHHBIE
TYMHHOBBIE KHCIIOTBI W "cTapbie" KHCIOTBI, KOTOphIM 5-7 Thic. Jjer [['ma3oBckas, 1984].
Bwmecre ¢ TeM, B BO3paCTHOM OTHOILEHUH, KAK OTMEUYAIOT MHOTHE aBTOPBI, BO3PACT I'YMUHOBBIX
KUCJIOT nuddepeHIupyeTcs Mo MoYBEeHHOMY NMPOUII0: YeM Tiydke, TeM crapiie. BeposTHo,
nepeMenieHre U 00pa3oBaHUE TYMHHOBBIX KHCJIOT B MEHEE KOHTPACTHBIX THAPOTEPMHUUYECKHX



YCIIOBUSX CIIOCOOCTBYET YaCTHYHOMY CHH)KCHHIO TPOIECCOB TpaHCHOpMAIMU B CTOPOHY
MOJIMKOHACHCALIUU MOJIEKYJI TYMUHOBBIX KHCI0T. COCTaBlIEHHE U pellIeHUE alrOpUTMa Ipoliiecca
TparcopMaIi OPTaHUYECKOT0 BEIIECTBA - TPYAHEWIIas 3ajada, TaK KaK JaHHBIN Mmporiecce
OJIHOBPEMEHHO MJIET B pa3HbIX HANpPABICHUSAX, a PE3YJIbTUPYIOLIAs OIpPEAeseTCs] BCEMHU
HATPaBIICHUSMHU.

Hns monenu IT9OKM BaxeH KOHEUHBIM pe3ysibTaT [IaHHOTO IIPOIecca - YBEIUYEHUE
MOJIBIKHBIX MUTATEIBHBIX AJIEMEHTOB JIJISi  CEIBCKOXO3SHWCTBEHHBIX KYJIbTYyp. BMmecre ¢ Tem,
npouecc TpaHchopMaluu OPraHUYECKOTO BEIIECTBA JODKEH MPOXOJUTh B ONTUMAIbHOM
HKOJIOTHYECKOM PEKUME: MPH COOTIOIEHUH B ITOYBE Oe371epuuuTHOrO 6ananca rymyca.

[lepBbie moaXOABI K MATEMATHUYECKOMY OMMCAHUIO JUHAMUKH OPTaHMYECKOTO BEIECTBA
npunamnexxat H.M.CubupueBy (1900) u I'Mennn (1948). Ilocnenuuii mpeanoioxui, 4YTO
pa3joXkeHue TryMyca MOJYUHSETCS SKCIOHEHIMAIbHOMY 3aKOHY. A HaKOIUIEHHE TyMmyca
O3HAyaeT pa3BUTHE HKOCHUCTEMBbI M TEPEXOJ €€ K COCTOSHHUIO KinMakca. OCHOBBIBasCh Ha
dopmynax [.Uennu, T.I'I'mnapmanoB (1975) BeiBen Gopmyny A onpeaeneHUs U3MEHEHHS
o0mIero KoiM4yectsa rymyca B TOYBEHHOM CIIO€ B BO3pacTe t B 3aBUCHMOCTH OT BPEMEHHU
nouBooOpazoBanus t. 3.9Banba (1972) u C.A.Anues (1978) npemnoxuim ypaBHeHus OanaHca
oprannyeckoro BemectBa (OB) u ompeneneHne HMHTEHCUBHOCTH TyMYCOHAKOIUICHUS I10
OTHONICHUIO Kod(duienta rymupukanum K KodphuueHTy MUHEpaIu3auu.

B orinune ot Bcex pacCMOTpPEHHBIX BbllE ypaBHEHUH Mozenb C.A.AnueBa UMEET psj
npeuMyliects. B Hell yuMThIBaIOTCS Mpolecchl T'yMHU(pUKAlUW/MUHEPATU3allud BO BHOBB
nocrynuBiieM OB -  oTHenbHO OT 3amacoB TryMmyca B IIOYBE B CBSI3M C WX Pa3HBIM
MUKpPOOMOXHMHUYECKUM cOCTaBOM.  BrickazanHoe C.A.AnueBbIM  MPEINONIOKEHUE B
nanpHeimeM OblI0  moATBepkacHO padoramu H.Munaepmanna (1968), F.Bunnel (1974),
KOTOpBIE HCMOJb30BAIM B MOJAEIU CYMMY  OKCIIOHEHT, XapaKTEpHU3YIOIIUX  pasoKeHUE
OTJENbHBIX BEUIECTB: Caxapu0B, TEMUIICIUTION03, JIUTHUHOB, ¢eHonoB. OqHako B dopmyie,
npemioxeHHol C.A.AneBbIM, HE yYUTBHIBAECTCA DPA3JIOKEHHE 3alacoB MOYBEHHOTO TyMmyca.
[Ipennonaraercs, BUAMMO, YTO €r0 3amachl MOCTOAHHBI. B TO Bpems kak eme 1.B.TropunbiM
(1965) Obuto mpemnoxkeHO ypaBHeHHEe MuHepanuzanuu OB, rie mpuBOAMINCH JBE CKOPOCTH
paznosxeHusi: Ay ceexero OB u rymyca.

CnemyeT Takke OTMETHTb, 4YTO B psije pabOT  BBICKA3bIBACTCSA COMHEHUE B
NPaBUIBHOCTH MOIX0/a K pa3iokennto OB mo skcnoneHmuaabHoi 3asucumoctu [Pinch, 1950;
Floate, 1970; Martel, 1970; Hunt, 1977]. Ecth 1 Apyras TOYKa 3peHHs Ha MPOIIECC PA3IOKEHHS
OB - ¢ nosunuit tepmoauuHamuku [Kononoma, 1960; Miller, 1964; Yepros, 1985]. Ilo
TpaHcGopMaIi a30TCOMEPKAIINX OPraHMYECKHX BEIIECTB KOJMYECTBO TEOPETUYECKUX U
AKCIEPUMEHTAJIbHBIX Pa0OT 4Ype3BBIYAMHO BENUKO. 3a TOCIEAHEE NECATUIETHE CO3JaHO
HeMaJio Mojiesiell KpyroBopoTa a3ota B sKkocucteMax [TutisHoBa, 1976]. Ha cocrossieiics B
1978 r. B bpasunuu BcTpede 1Mo MOJETMPOBAHUIO MOBeAeHUS a3oTa B cucremax [IOYBA-
PACTEHUE 65110 paccmotpeno 29 wmopeneit [Simulation, 1980]. W3sectHsl moaenu J.ROSS
(1977), H.A Kan (1982), T.I'.T'unsmanoBa (1982), A.S.Buna (1986), X.Keitnmun (1986). Ecnu
CPaBHHUTH IMEpPBOHAUYAIbHBIE U COBPEMEHHbIE Mojenu TpaHchopmanuu OB, B ToM ymie u
a30TCOJIEPIKAIIEro, TO 00IIee y HUX - BEIOOP HAIIPABICHHSI MATEMAaTHIECKOTO MOJICITUPOBAHHS,
a OTIIUYMSI - YCUJICHHE OMOJIOTUYECKOM cocTaBistomieil B mocneanux. [Ipu pacyerax mpoieccoB
MEPEIBIKECHUST B TIOYBAX COJIEH MOTYT OBITh HCIIOJIB30BaHBI W3BECTHBIC MOJCIN OajiaHca
OpPraHWYeCKUX M MHHEPAJIbHBIX BEIIECTB, coJieniepeHoca [[masoBckas, 1972; BaswieBuu,
1976;  Turasaosa, 1983; 3Bemenes, PozanoB, 1984; Tutnsnoa, Jlynauk, 1986]
CTAaTHCTUYECKUE 3aBHUCHMOCTH - BBIHOC XUMHUYECKHX JJEMEHTOB OT oObeMa CTOKa, €ro
nuHamuke u np. [Kimumke, 1979; Kanubep, 1979]. Kaxapiit 3 mpuHATHIX aBTOpaMH CIOCOOOB
MOCTPOCHUS MOJIENId UMEET OMpeeNIeHHbIE HEIOCTaTKH W JOCTOMHCTBA, YTO HE HMCKIIIOYAET
UCIIOJIb30BaHNE MAaTeMaTUYEeCKUX MOJeNed Juisi BapHaHTHBIX MPOPabOTOK MEIHOPATUBHOTO
nporoza. PocT macmTaboB MENMOPAaTUBHOTO CTPOHUTENLCTBA OOYCIABIMBACT IOBBIIICHUE
TpeOoBaHuil K mporuosy. Pa3zoliieHue ncciaenoBaHU OTIENBHBIX COCTABISIONINX MPUPOIHOTO
KOMIUIEKCa IPUBOJIUT K KPYIHBIM MpocyeTaMm. [IpruMepoM MOKET CIyX HUTh HE BCET/a yIa4HOE



ocymeHue B bemopyccun, Korna B pe3ysibTaTe MHHEPATU3AUH U SPO3UH TOPPSHOTO CII0s MPH
IJ1yOOKOM OCYIIEHHH OYBOOOpa3yroIMe IOPObl BHIIUIM HA MOBEPXHOCTh HAa IUIOLaau Oosee
70 teic. ra [JlumrTBan, 1986]. [laHHble HeyqauW SIBISIOTCS PE3YJIbTATOM HEIOCTATOYHOI'O
3HAaHUA CYIIHOCTH MPOLECCOB, MPOTEKAOIIUX B 30HE aPAallUU B E€CTECTBEHHOM COCTOSIHUM U
IIPU MEJIMOPATUBHOM BO3JICHCTBUM.

Crnenyer OTMETUTB, YTO HA COBPEMEHHOM YPOBHE Pa3BUTHs MAaTEMATUYECKUX METOJOB B
IIOYBOBEJCHUM, KOIZJA KaXKIbIM PEXUM II0YB pEIIAeTCs Yalle BCEro B OTHENIbHBIX
(M30IMpPOBAaHHBIX)  MOJENAX, OOecleYeHue  KOMIUIEKCHOTO peleHus ONITUMU3ALAN
IIOYBCHHBIX PEXUMOB B E€CTECTBEHHOM COCTOSSHMM WM IIPU MEIMOPATUBHOM BO3IECHCTBUU
IPEICTABIISIET II0Ka 3HAYUTEIbHBIE TPYAHOCTH. B  HammMx uCCIENOBAHUAX IPOSBHIIACH
3HAYMMOCTb OKHCIIUTENbHO-BOCCTAHOBUTEIILHOTO, MHUKPOOHOJIIOTHYECKOTO u
SH3MMOJIOTHYECKOTO PEKUMOB. B yCIIOBUSAX OpOLICHUS IPU MPOJBUKEHUY IIOJUBHOM BJIaru 110
npoduito mpoucxoauino u3Menenue 3aadueHuit OBII, HO B IEPHOBBIX MOYBAaX BBHICOKOW MOWMEI B
CTOPOHY YBEJIMUYEHUS, a B JEPHOBO-IVIEEBATHIX II0YBAX HU3KOW IMOWMBI B CTOPOHY YMEHBILEHUS,
xapakrepusys OB-ycioBusi B MoMeHT nosnBa. Junamuka OBII cymiecTBeHHO U3MEHsETCS B
teyenue qHA (Ha 300-400 MB) no rmyOunbl 1 M, 4TO CBUAETEIHCTBYET 00 M3MEHEHHH YCIOBUMN
B IIOYBax Mo Bcell rryoune. B ocymraemsix mouBax 3HaueHus: OBII mo3BossitoT pa3srpaHu4uTh
HNOYBEHHbIN  npoduib Ha 30HBI, Xxapakrepusytommecs cBouMu OB-ycinoBusamu u
MHUKpoOboOnoxumuueckumu mpoueccamu.  OBII mMmeer Hamboubliee KOJMYECTBO CBS3EH C
JPYTMMH IOYBEHHBIMHM COCTABIIAIOIIMMHU. (ClIe0BaTEIbHO, MOKHO NPEANonoxuTs, yto OBII
ABJISIETCSL OJHUM M3 BaXHEHIIMX IT0KA3aTEJIEW HKOJIOTMYECKOIO PAaBHOBECHS ITOYB HA KaXAbIN
MOMEHT BPEMEHH.

BecbmMa  BaxXHBIM  SBISETCA ~ YCTAHOBJIEHHME  JUIsi  IIOYB  BCEX THUIIOB
MHUKPOOOOMOXUMHUYECKUX PEKUMOB, KOTOPblE NMPUHUMAIOT ydyacTHE B IOYBOOOpa3oBaHuU. be3
pacmmppoBKM  JaHHBIX MPOIECCOB TPyAHO Oymer pa3o0parbes B CYILIHOCTH
NOYBOOOpa30BaHMSA M BBIUTM HAa €ro MaTeMaTHYecKoe U bu3nKo-MaTeMaTuyecKoe
MOJIEJIMpOBaHUE. ITO CIeAyeT U3 TOoro (akra, YTO MCCIENOBAHUE MUKPOOOOHMOXMMHUYECKHUX
IIPOLIECCOB, C OJHOM CTOPOHBI, BEAET K PELICHUIO MTOYBEHHO-TEHETUYECKUX BOIPOCOB, a C
JIpYroM, - K NMOHUMaHHUIO MPUPOAbI MOYBEHHOro miogopoaus. Takum oOpa3oMm, B MOJeIU
[II'OKM naHHBIM peXUM NPUCYTCTBYET B IBYX BUAax. OH NpEeACTaBIEH KaK CaMOCTOSATENbHBIN
0JI0K B 3Tane Mojenu "moyBa-mamsATh" M BXOJUT COCTAaBHOM dYacTbio B OJOK TpaHchopmanuu
OpPraHMYECKOT 0 BEIIECTBA ITOYBBHI.

HccenenoBanus, NMpOBEIECHHBIE HA IOYBAaX IIOMM, IIOKa3bIBAKOT, 4YTO HE BCEraa
YBEJIIMUEHUE COJEPIKAHUSA AJIEMEHTOB IUTAHMS PACTEHUI M APYTrUX INOJBUXKHBIX COCIUHEHUN B
MIOYBAaX, CBUJIETEIbCTBYIOLIEE 00 YNYUIIEHUH WX arpoOXMMHUYECKHX CBOMCTB, CBHUIETEIIbCTBYET
O COXpaHEHUM U DKOJOTMYECKOro paBHOBecHs B IoyBax. llepexom dieMeHTOB u3
TPYAHOJOCTYITHOTO COCTOSIHUSA B MOABMXKHBIE (POPMBI CIIOCOOCTBYET UX MUTPAIMH 32 IPEIEIIbI
noyBeHHOro npoduis. Ha camom ke Jene mpoUCXOIUT yBEIMYEHHE MUKPOOMOJIOTMYECKON U
SH3MMOJIOTUYECKOW aKTHBHOCTH, B PE3yJbTaTe€ 4YEro pa3pyllaeTcsl OPraHHYECKOe BEHIECTBO
NOYB, €ro (hpaxiuu nepepacnpesesissoTcs Mo CTeNeHN THAPOIM3YEMOCTH U Jajiee - HapylaeTcs
OHMoJoru4ecKoe 1 IKoJIornyeckoe paBHoBecue. Kak mokazanu Hamu 12-jeTHHE HCCaeI0BaHus
PEKUMOB 10YB Ha 0OBEKTE OCYILIEHHs, COCTaB MUKPOOOIIEHO3a U ()epMEHTATUBHAS AKTUBHOCTh
IIOYB - [TOKA3aTENN-NUHIUKATOPbl HAYABILIETOCs IPOLECCa pa3pyLIIEHHs SKOJIOTHH ITOYB.

W3 Bcero CKa3aHHOTO CIEAYeT, 4YTO HCCIEJOBAHMs IIEPBOr0O HTana (MCXOAHOTO
coctossaust 1o4B) moxaenu [IDOKM cBoauTcs kK pelmieHuio 3agad ONTHMHU3AINHA JCHCTBUS
CJIOKHBIX CHCTEM U IIPOLIECCOB B HEHAPYILIEHHOM COCTOSHUM. Pe3ynbpTaThl penieHus yKa3aHHOU
3aJaud B 3HAYUTENbHOM Mepe OyayT 3aBUCeTh OT KPUTEPHUS ONTHMHU3AIMM, MPUHATHIX B
pacueTax IEPEMEHHBIX M OTIPAaHMYEHHUN Ha HUX, MAaTEMaTH4YECKOI'O OINMCaHUs IMPOILECCOB,
YacTOThl U INTyOMHBI MEIHMOPATUBHOIO BO3JEHCTBUS, BHIOOpAa METOAA pacyera ONTHUMAaJIbHBIX
MIOYBEHHBIX PEKUMOB.



Crnenyer 3aMeTUTh, YTO B TOCJIEIHHME TOJbI UCCIEA0OBATEIN BCE Halle O0pamiamTcs K
TaKUM IOHATHAM, KAaK PEXKHMMBI M IApaMETPhI I0YB, UX onTUMH3anusa. OJHAKO KaXKIblil aBTOp
BKJIaJ[bIBAET CBOW CMBICII B JAHHBIE TEPMUHBI.

Tak, A.I'Mensenes u np. (1984) nmox ontumMuzarueii TOHUMAOT OJHOPA30BBIA MTPUEM
CO3/IaHUSl IKOJIOTUYECKH YCTOWYMBBIX JIEPHOBO-KAPOOHATHBIX JIETKOCYTJIMHHUCTBIX IIOYB,
ornienuBaeMbix B BCCP B 9343 Gamia, ¢ KOTOpBIX MOJIY4YalOT peajbHbIN ypoXkKai 3epHOBBIX 65+5
I/Ta.  JaHHBIE TIOYBBI B3SATHl B KayeCTBE TEOPETUYECKOH MOAETH JUIsl ONTHMH3ALUU
OpPraHoreHHbIX M MuHepalbHbIX TOYB bCCP. MeToa onTUMHU3alnK, KaKk YTBEPKIalOT aBTOPHI,
3aKJIF0YAETCs B CO3JAaHUU UCKYCCTBEHHOI'O [TAXOTHOTO TOPU30HTA Pa3HbIX MEIHMOPUPYEMBIX I0YB
AQHAJIOTUYHOIO0 YKAa3aHHOMY TOPH30HTY JE€pHOBO-KapOOHATHBIX IOYB.

HNucturyrom benHUUIIMA Takxke pa3paboTaHbl Hay4yHBIE OCHOBBI PACIIMPEHHOTO
BOCIIPOM3BOZCTBA IOYBCHHOI'O IUIOAOPOJAUS IOCPEICTBOM ONTUMHU3ALUU  CBOWCTB  IIOYB.
Tak, T.H.KynakoBckoit u JLIL/leTkoBckoil (1986) mpuBoasTcs onTUMaiabHbIE IapaMeTphbl
arpOXMMHUYECKUX CBOMCTB JECPHOBO-IIOA30JUCTBIX IIOYB PA3HOIO TIPAHYJIO - METPHUYECKOIO
cocraBa. Hampumep, ontuMaibHble TapaMeTpbl COEPKAHUS T'yMyca B JE€PHOBO-TIOJ30JIUCTHIX
MOYBax CYINIMHHUCTOTO COCTaBa cOCTaBISIIOT 2,5-3,0%, cymecuanoro - 2,0-2,5%, mnecuyaHoro -
1,8-2,0%. OnrumanpHble MOKa3aTeNd MPUBEACHBI M JJIS TaKHMX arpOXUMHUYECKHX CBOMCTB
JAHHBIX I10YB, KaK CyMMa IOIJIOLICHHBIX OCHOBaHU, MOABMXHBIE GopMbl hocdopa, Kanus u
MarHusi, KOTOpbIe 00ecreunBal0T Hanboiee OJIaronpusTHbIC YCIOBHS (POPMHUPOBAHUS YPOIKaeB.

[TonoGHbIe jxe mapamMeTpsl IPUBOAATCA s TOP(HO-OOJOTHBIX U 3a00JOYECHHBIX OYB
noim [KymnakoBckas,  1984]. MurerpanbHas MoOJENb ONTHMAIBHBIX CBOWCTB JICPHOBO-
NOJ30JIMCTBIX CPEIHE- U JIETKO- CYIJIMHUCTBIX II0YB JAHHOIO aBTOpa IPEICTaBICHA B BUJC
ONTUMAJIbHBIX 3HAYEHUH MapaMeTpoB, MOKa3aTeNIel, XapaKTEpU3YIOIIUX COCTOSHUE TI0A0POIUs
U TNpPUEMOB, 00ECHEeUMBAIOUIMX JIOCTHXKEHHE ONTHMAaJbHBIX CBoOWCTB. Kak mosaraer astop,
"MoJielb MO3BOJIIET IMPOTHO3UPOBATh HW3MEHEHUS BO BPEMEHHM MCXOJHOIO  COCTOSIHUS
CBOICTB TO4YB mOJ Bo3zaeiicTBreM (akTopoB mHTeHcHupukarmu" [KymakoBckas, 1984:254].
ABTOp NpPHUBOIUT U OINpeAeJeHHE MOJAEIN KaK MaTeMaTH4YecKOro OMNHCAaHMs, CIOCOOHOrO
"MMUTUPOBATh COBOKYITHOCTb CBOWCTB IIOYB B HMX JMHAMHUYECKOM COCTOSHUU U OTpaXkaTb
BO3MOXXHbIE U3MEHEHHUS IOJ BJIMSHUEM aHTPOIOTEHHBIX M  KIMMaTUdecKux  (paxTopos"
[KymakoBckas, 1984:253].

W3 wumeromuxcsi MOAXOAOB K ONTUMHU3ALMKM  TMOYBEHHOTO  (akTropa YpoxKailHOCTH
ClIeZlyeT, 4TO MOXKHO BBIOpATh Ty WJIM MHYIO Haubosee MpOAYKTUBHYIO IOYBY KaK HEKMI TaJIOH
JUISL OCTaJbHBIX MOYB, KOTOpPbIE PAa3HBIMU NpPUEMaMH MOKHO MPHUBECTU K JTAHHOMY J3TaJIOHY.
OxkynbTypuBas TOYBY, Mbl IIBITAEMCA HM3MEHUTh TIE€HETHYECKHE CBOWCTBA B JIYYIIyH0 B
arpOXMMHUYECKOM CMbIciie CTOpoHY. OnHako ¢akTopbl (MPUYMHBI)  [IOYBOOOpA30BaHUS,
onpenenuBue (OPMHUPOBAHHME TaHHBIX CBOWCTB, ocratoTcs. CrenoBarenbHO, FeHETHYECKU
00yCIIOBJICHHBIE TOYBEHHBIE PEKUMBI OyIyT CTPEMHUTbCS BHOBb BO3BpalllaTh AHTPOIOI€HHO
CO3/1aHHBIE IT0YBBI B IEPBOHAYAIBHOE COCTOSIHHUE.

B monstue "ontumuzamms BogHoro pexkuma mouB" W.MN.Cymaunmein u np. (1982)
BKJIAJIBIBAIOT TOJJACpKAHUE B MOYBE B TE€UEHHE BETETALMOHHOIO NEpHOJAa TaKOro pexuma
YVBIQXHEHUS, TpU KOTOPOM Bce '"Moje3Hble" (QHU3NOIOTHYECKUE MPOLECChl B PACTEHHSIX
IOPOTEKAIOT € MAaKCHUMAaNbHOM A(QQEKTUBHOCTbIO, U YpOXKall JOCTHUraeT Makcumyma. A
N.IL.KpyxununbiM (1984) npuBoasTcs KOHKpPETHbIE HU(PHI ONTHUMH3AIMK BOJHOTO PEXHUMA
(BnaxxHocTh B % ot HB) /U1 nony4deHus nporpaMMupyeMoro ypoxast IbHa U JIFOLEPHBI.

Ectp Takke pabotel [Edpemon, 1986], B KOTOpBIX 4eTKO OOOCHOBBIBACTCS BaXKHOCTH
3HaHMS ONTHUMAJBHBIX IapaMETPOB IOYBEHHBIX CBOMCTB C L€ KOMIUIEKCHON JTMAarHOCTUKU
UX TUIOOPOIMS, KOTOpasi BKIIOYAeT BCE BO3MOKHBIE METObl UCCIIEIOBAaHUM, HampaBiIcHHbIE
Ha BBIABICHHE BeAyIIUX (AKTOPOB U NPHUMH, KOTOpPbIE ONPEIEINSIOT 3a/JaHHBI YPOBEHb
ypoXKasi ¢ ONTHMaJbHBIM KadyeCTBOM MpPOAYKIHMU. MeTo/bl AUarHOCTUKH KOHTPOJIUPYIOT (HO
HE IPOTHOZMPYIOT) HAIpPaBJICEHUE W TEMIbl W3MEHEHHS  IMOYBEHHOIO  IJIOJOPOAMA U
OLICHMBAIOT 3HAYUMOCTb JAHHBIX U3MEHEHUH JUIsl )KU3HU PACTECHUM.



Kak nHam mpexacraBisieTcsi, €ciu MMOJA AUArHOCTUKOW IIOYB TOHHMMATh OMNpEeTeHUE
COOTBETCTBHUSl TIOYBEHHBIX CBOWCTB ONTHUMAJIbHBIM MapaMeTpaM Ha KaXIbld Mepuoj]i BPEeMEHU
MpOU3paACTaHUs CEIbCKOXO03MCTBEHHBIX KYIbTYp, TO B 3a/1a4d JUATHOCTUKH IJIOJIOPOIUs TOYB
JIOJKHO BXOJMUTH MCCIEIOBAaHUE CBA3CH MEXIy IOYBEHHBIMH CBOWCTBaMHU (yCIOBUSIMU
MpoU3pacTaHusi) U MOKa3aTESIMU OTBETHOM PEaKIMKU PacTeHUM Ha U3MEHEHUE JTAHHBIX CBOMCTB,
C LIENBI0 BBIABICHUA MX ONTHUMAJIbHBIX BeduyuH. ClieoBaTeIbHO, 3HAHUE PEXHUMOB (UTO
BKJIIOUAETCS B 33/1a4d UCCIIEIOBAHUI IO AMATHOCTUKE) JIOJDKHO COOTHOCHUTHCA C MOJEISIMHU
MPOTHO3UPOBAHUS U MPOTHO3HOW ONTHMHU3ALMU TPU AHTPOIIOTEHHOM BO3AeHcTBHM. Takum
o0pa3oM, CBOWCTBAa IOYB - HPEIMET HCCIECJOBAaHUM JMArHOCTUKU IUIOJOPOAMS IIOYB, a
MOYBEHHBIE PEXUMBI - TPEIMET HCCIEJOBAHUN TMOCIEIYIOIIEr0 MPOTHO3HOTO YIPaBICHUS
TEHE3UCOM TOYB (TIOACPKUBAHUE OMOIOTUYECKOTO PAaBHOBECHS BHYTPUIIOUBEHHBIX IMPOIIECCOB
U COXpaHeHre oOMeHa BeIlIeCTB B arpoduorieHo3e B 1enom). OTcroa clieyer, 4To ONTUMU3aLus
MOYBEHHBIX PEKUMOB BKJIIOYAET 33/1a4d HE TOJBKO YIPaBJICHUS TE€HETUYECKUMHM MPOIECCaMU
dbopMUpOBaHUS TOYB, HO U YIPABIECHUEM 3KOJIOTUYECKOM YCTOWYMBOCTBIO arpoOHOIIEHO3a B
LEJIOM.

W B apyrux omnyOJMKOBaHHBIX Pa0OTax ONTHMMHU3ALIMS IMOYBEHHOTO (hakTopa ypoxas
OOBIYHO TIOJAMEHSIETCSl YJIYUYIIEHUEM CBOMCTB IOYB HEKOTOPBIMH MEPOMNPUSITHSIMHU, KOTOpPHIE
JOBOJAT JaHHBIE CBOMCTBA 10 ompenaenennoro npeaeia [Kamkromue, 1984; Cemenenko, 1984,
HBanoB, 1984]. B cBoeM OOJBIIMHCTBE 3TO OMNPEACICHHBIE HA OCHOBAHUHM OOJBIIOTO
KOJIMUECTBA IOJIEBBIX OIBITOB MpeJeibl ONTUMAIBHOCTH OTACIBHBIX CBOWCTB MOYB. BaxkHO
TaK)Ke MOJAYEPKHYTh, YTO B IMOYBOBEJICHUU HE BBIPAOOTAH €IIe CTPOTUH MOAXOA K TepMHUHAM
CUCTEMHOTO TMOpAAKAa, M  KaXIblil aBTOpP BKJIAJIbIBAET CBOHM CMBICT B OIpeAeTICHUS
"onTumuzanus", "onTUManbHBIE CBOWCTBA", '"MOAeNb", YTO MNPUBOJUT K PA3HOUYTCHUIO
npeiaraeMbIX TEOPHIl.

[IpuuuHBl pa3HOrIacHsl 3aKIIOYAIOTCA B CIOXKHOCTH IMOYBEHHOTO MPOTHO3UPOBAHMS,
4TO CcO3JaeTcd JAUHAMUYHOCTBIO M MHOTO(AKTOPHOCTHIO TMOYBEHHBIX MPOIECCOB KaK B
€CTECTBEHHBIX, TaK M B BBI3BAHHBIX AHTPOIIOTCHHBIM BO3JEHCTBHEM ycioBusax. IlouBa -
MONUNCIIEpCHAs Cpela,  COCTosas W3 OHONOTUYECKOW, XWUMHUYECKOW U (U3HUECKOi
coctapisitonux. [1oaToMy B mouBe Kak B OMOKOCHOUM OTKPBITOM CHCTEME HEJIb3s YETKO BBIICIUTH
LHEHHOCTh KaXJOW COCTaBIIAIONICH, TaK Kak JMHAMHUKA D3JIEMEHTOB CHCTEMbI OKa3bIBAeTCs
pe3yJabTaTOM COBMECTHOTO BO3JICMCTBUSI BCEX KOMIIOHEHTOB  cpeasl U (PaKTOpPOB,
JIEMCTBYIOILIMX U3BHE.

OnTumuzanusi - IeJlEHaNpaBlIeHHas JesTeNbHOCTb, 3aKII0YaloIascsi B IOIYYEHHH
HaWJIy4dlIuX Pe3yNbTaTOB IPU COOTBETCTBYIOIIUX ycIoBUAX. [locTaHOBKA 3a/1aun ONTUMH3ALUN
npeJrnoiaraeT, Kak H3BECTHO, BBIIIOJIHEHUE CIENYIOIIMUX YCIOBUN: TpeOOBaHHE ONTHUMM3ALNU
TONIBKO OJHOW BEJIIMYMHBI, HaJIWuWe CTeneHeil CcBOOOABl Yy ONTHMH3UPYEMOrOo OOBEKTa
(ympaBisitoie BO3JICUCTBUS, KOTOPHIE TTO3BOJISIOT U3MEHSTh €r0 COCTOSIHUSI B COOTBETCTBHUH C
TpeOOBaHUSIMHU), BO3MOKHOCTh KOJIMYECTBEHHOW OLIEHKH ONTUMHU3UPYEMON BEIUYUHBI
(xputepuii ontumanbHocTH) [BosipunoB, Kadapos, 1975]. JlaHHbIE aBTOpPBI OTMEYAIOT, YTO
0COOCHHOCTH MOJ00HBIX 337]a4 B TOM, UYTO 3HAYCHHUE KPUTEPHUS ONTUMAIBLHOCTH OMpeesieTcs U
CYILIECTBYIOIIUM TOJIOKEHUEM, M TMPEAbICTOPHEN Mmpolecca. ITO MPUBOAUT K HEOOXOIUMOCTH
UCIIOJIb30BaHUS B  KAueCTBE KPUTEPUEB ONTHUMAIBHOCTH  HMHTETPAIbHBIX OIICHOK
(pyHKUIMOHANOB) BUA:
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R - 3agannHas ¢yHKIUS mapaMeTpoB, OMNPEACTSIONIUX COCTOSHHUE IMpollecca B MOMEHT
BpEMEHU t.
Ncxons U3 JaHHBIX — TOHATUM,  HANpaBICHUE WCCIECIOBAHUN [0 ONTHUMU3ALUU
MOYBEHHBIX PEXKUMOB BKJIIOYAET JBE 3aJIa9m: W3y4YE€HHE TIOYBEHHBIX PEKUMOB B
HEHAPYIICHHOM  COCTOSHMM, OOYCJIOBJICHHOM I10YBOOOpa3oBaTeIbHBIMU (DakTopamu, U



U3y4YEHUE PEKUMOB MOYB MPU AHTPOMOTEHHOM BO3JeHCTBUU. PellieHre naHHbIX 33/1a4 MO3BOJIUT
OLICHUTh BO3JICUCTBUS HA IIOYBY U CTENEHb OTKJIOHEHHUS TIE€HETUYECKOIO0 XOJa IMOYBEHHBIX
pPSKUMOB (CTaTHYeCKas ONTHUMHU3alMs) M Ha JAHHOM OCHOBE pa3padoTaTh TOJIXOIbI
HEIOCPEICTBEHHO K ONTHUMHU3AaLMM [OYBEHHBIX PEKHUMOB Ha ¢OHE MEeITHOPATHUBHOIO
BO3JICHCTBUS B  Tpoliecce (OPMUPOBAHUS  YpOXKas  CEIbCKOXO3SMCTBEHHBIX  KYIBTYP
(nnHamuyeckas ontumuszanusi). Jlro6oe aHTPONOreHHOE BMENIATENLCTBO BBI3BIBAET CHAYala
HE3aMETHOE, a 3aTeM CYIIECTBEHHOE U3MEHEHUE B OTKPBITOM CHCTEME - MOYBE. MeanopaTuBHOE
BO3JICUCTBUE HA IOYBY - OJHO W3 CaMbIX CYILIECTBEHHBIX. YBIJIECKAsACh 3aJauei IMOIYyYEHUs
MaKCHMaJdbHO BO3MOXKHBIX YypO’KaeB, MBI YIYCKaeM H3 BHJIY ONACHOCTh HEOOPaTHMOTO
HapylIEHUsT pPaBHOBECHUS 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,
00001aroMil KpUTEpUii MOKa MPAKTUUYECKH HEBO3MOXKHO. Hao monaraTh, BEIXOA MOKET OBITh
HaWJIeH MPH MOCJIeI0BATEILHOM COYETAaHUH ABYX, TPEX MAapaMEeTPOB, MPHU MOUCKE UX COUYCTAHUSI.
TpanuLMOHHO B MOYBOBEACHUM JAHHBIA BOIPOC  pemiajics Ha  YPOBHE ONpeIeseHUs
KOPPEJIALMOHHBIX CBSA3€H W OTHOIICHWH M WH(OPMAIIMOHHO-IOTUYECKOro aHayn3a. B Hammx
UCCJIEOBAHUAX Mbl TaKXKE MOLUIM IO JAHHOMY NYyTH. bBbulM paccuuTaHbl JIMHEWHbIE U
HEJIMHEWHBIC TAapHbIE W MHOXKECTBEHHBIC 3aBHCUMOCTH JUIsI Pa3HBIX MapaMeTpoB IOYB:
BrnaxHocTH, OBII, NOIBMKHBIX XWMHUYECKUX COEIUHEHUH, (PEepMEHTOB, (HU3MOIOTHUECKHUX
TPYII MUKPOOPTAHU3MOB.

B pesynbrare  mpoOBEACHHBIX ~ pacyeToB KOI(DPUIMEHTOB MapHOW KOPPENILIUuu
BBISICHUJIOCh, 4YTO HauOOJIbIlIee YHUCIO JOCTOBEPHBIX CBs3ed oTmedaercs mexay OBII u
OCTaJbHBIMU TMapameTpamMu MouB. bosbiiel MHOOPMATUBHOCTHIO O HAIpPABIEHUU IMOYBEHHBIX
IPOIECCOB  00JIaal0T OTAEIbHBIE MHUKPOOMOJOTHYECKHE TOKazarenu u (GepMeHTH. B
UCCIIETyeMbIX MOYBaX MOWM MMM OKa3aJIUCh aMMOHUGUKATOPHI U (hepMeHT kaTanaza. C 1enbio
onpeneneHus: K03(PPUIMEHTOB KOPPEIAINHI U BBISBICHUS] 0000IIEHHOTO MapaMeTpa JJisi pa3HbIX
Cpell, COCTABIISIIOUIUX MMOYBY, MPOBOAMINCH MapajlieIbHbIE aHATU3bl XUMUUYECKUX AJIEMEHTOB U
napamMeTpoB,  XapaKTEPU3YIOIIUX  OHOJIOTUYECKYI0 AaKTUBHOCTb. B TopdsHbIX moyBax,
OT)KMMax TOP(SHBIX MOYB U MOPOBBIX PACTBOpPAxX, MOITYYEHHBIX Ha IeHTpudyre, ObLIH
onpezeneHbl  aMMOHU(UKATOPbI,  HUTPUPHUKATOPBL,  JAEHUTPUPUKATOPBI,  OJIUTOTPOPHI,
YTWJIM3AaTOPbl MUHEPAJIBHOTO a30Ta, KJIOCTPUIMHU, AarpOXUMHUYECKHE MOKAa3aTel, BIAXKHOCTU
(monBwxHBIE (OPMBI COCIMHEHHMM JKene3a, aMMOHUs), (pepMeHTOB (Karaiaza, TIEpPOKCHIa3a,
nonudeHoNoKCHaa3a, ypeasa, HHBepTa3a), JJIEMEHThI BOJHOW BHITSDKKH. [lompoOHO naHHBIN
omeiT onucadH B MoHorpadpun [CnaBuuna, WMuumesa, 1987]. Haubombliee KOIUYECTBO
napaMeTpPUUECKUX CBs3ed OTMeuarioch MEXIy MHUKpo(Iopoil M Karama3HOWl aKTHBHOCTBIO.
Cnemyer 0co00 OTMETHTBH, YTO MOJACYET KOPPETAIUOHHOTO OTHOIIECHUS MEXITY MHOXXECTBOM
napamMeTpoB, 0 KOTOPBIX TOBOPHIIOCH BBIIIE, TOKA3all, YTO BUJ JIAHHBIX CBSI3€d HOCHUT CIIOKHBIN
XapakTep ¢ npeobiagaHuEM HETWHEWHBIX 3aBHCHUMOcTe. Hamu ObutH chemaHbl BBIBOJBI O
BO3MOXXHOCTH OOOOIIEHHHBIX KPUTEPUEB JUIS OIEHKHA ONTHUMH3AIMU MOYBEHHBIX PEXHUMOB, B
KadecTBe KOTOphIx Obutn Ha3Banbl OBII, kartanasza, 3aTeM mepokcuaasa, moaudeHOIOKCHIa3a,
ammoHuduKaTopel. Ho 1aHHBIE KpUTEpUU SBISIOTCS MpEABAPUTEIBHBIMU, TaK KaK B HAIINX
WCCJICIOBAHUSAX HE CTABWIOCH IIENbI0 WX BBISABJICHHE, IMOJyYEHHBIE pe3yJabTaThl OKa3aluCh
COMYTCTBYIOIIMMH.

Takum 00pa3oMm, yka3aHHBIE KpPUTEPUU HE MOTYT MPETEHIOBATh Ha 0€3yCIOBHOCTD,
JUTSL UX TIOATBEPIKICHUS JOJDKHBI OBITh IPOBECHBI IIeJICHATPABIICHHBIE OMBITHI Ha OCHOBHBIX
TUTAX TOYB C Y4€TOM MAaKCHMAaJIbHOTO KOJWYECTBAa KaK BHEIIHUX MMOYBOOOPA3YIONIUX, TaK H
BHYTPEHHUX TOYBEHHBIX (DaKTOPOB C OIICHKOW BKJIaJa KaXJAOrO0 M3 HHUX B OTIEIHHOCTH.
OpnHako TPOBEACHHBIE MCCIEAOBAHUSA IOKA3bIBAIOT BAXXHOCTh MHUKPOOOOHOXMMHUYECKOTO
dakropa ¥ 00s3aTENBHOCTh OMPEIEICHUS €r0 COCTABISIONUX B JAHHOM JKCIEPUMEHTE.
OTmeTuM, YTO BHHUMAaHHUS 3acCly’KHBAaeT W BBHIOOpP B OyayiieM crocoba CTaTUCTUYECKOTO M
MaTEeMaTHYECKOTO 0OOCHOBAHUS TIOMyYEHHBIX 3aBUCUMOCTEH.



B wuccnenoBanust Broporo stana B mozaenu [IDOKM Bxomut Takxke perieHue 3anad
ONTUMU3ALMY ITOYBEHHBIX PEXKUMOB B YCIOBHUSAX MEIMOPATUBHOIO BO3JEHUCTBHS MOCPEICTBOM
NPUHITUS HMHKEHEPHBIX pemleHuid. YacTh MaHHBIX 3a1au yxe perieHa [[{unpuc, benenbkui,
1979; Tamsmunu, 1981; Bpycunosckuii, 1981; Axamsu, 1984; 3akpxkekuii, 1986], wacth
HaxoJuTCs Ha moxaxoje K peumienuto [[ladenckmii, 1976 u np.]. B 1nenom oxonuarenbHast
peanu3anus MOYBEHHO-TEHETHYECKOr0 IOJXO0Ja B MOJAENU MNOTpPeOyeT COBMECTHBIX YCHIIUN
MOYBOBE/IOB, MATEMATHKOB, OMOJIOTOB, METTHOPATOPOB.

Tpernii »Tanm B JaHHOM MOJENM SBISAETCA OSKOJOTO-d)KOHOMUYECKUM. TepMUH
"9KOJIOTHUECKUI" paBHO3HAUYCH JTaHAMA(THO-TEOXUMUYECKOMY MOJIXOAY OLEHKH MPOSKTHOTO
BapuaHTa. Ha naHHOM sTame MenuopaTHMBHAs CUCTEMa B IIPOEKTE OLIEHMBAETCS C IO3ULUN
BO3JECHCTBUS HA arpO3KOCUCTEMY.

Llenp mpUpOAOOXPAHHBIX MEPONPHUATHH, ONpPENEIsEMbIX B MPOEKTAX, B  HACTOSALIEE
BpeMsl CBsi3aHa ¢ 00JIaropakHBaHUEM JIaHImadTa, yaIydiieHHeM ObITa U OTAbIXa HACEICHUS U C
CO3JJaHUEM IIPOEKTa 3E€MIIEYCTPOWCTBA TEPPUTOPHH, B KOTOPOM pacCMaTpUBAKOTCS
1[eJIeCO00pa3HbIe BapUAHTHI Pa3MEIICHUS TOJICH, TOPOr, XO3SIMCTBEHHBIX CTpOoeHUH. MOKHO
tonbko corjacuthes ¢ b.C.MacnoBeiM u U.B.Munaeeim (1985), koTopsle 0TMEUYArOT, YTO B
HACTOSIIIICE BpPEMsi MEJIMOPATUBHBIE CHUCTEMBl C  MPUPOJOOXPAHHBIMH  MEPONPUSITHSIMHU -
KOMIIPOMUCC MEXAY MPUPOJIOHN U YETOBEKOM.

Kak ormMeuanoce BbllIE, BO3JAECHCTBHE THIPOTEXHUYECKOW MEIMOpPALMM OTHOCUTCS K
HaubOosee OBICTPBIM U CUIBHBIM. HanoxeHHoe Ha ciy4aiiHoe pacmpeselieHue MPUPOIHBIX
(GakToOpoB, OHO MOPOXKJTAET HOBBIA Mporiecc. ATPOOHOICHO3 - CIIOKHAS OTKPBITAas CHCTEMA,
kotopasi, coracHo O.Oxym (1986), oOnagaer BBICOKOW  YYBCTBHUTENBHOCTBIO K
Bo3nelcTBusAM. Hano mosarate, 4YTO AJi IpeCKa3aHUs BOCCTAHOBJICHUS arpO3KOCUCTEMBI U
yOpaBlIeHUs €10, Heo0XoauMo B JeTalsiX  3HAaTh CTPYKTYypy aproouolneHo3a Hu ee
BOCCTAHOBUTEJIBHBIN MOTEHIIMAN (WK 3Kosorudeckuit pesep, 1o IO.JL.M3pasmo (1976)).
WHnave cOXpaHUTH WIH BOCCTAHOBUTH JAHHYIO CUCTEMY OYJET HEBO3ZMOXKHO.

[ToaToMy B cocTaB 0Oyioka mpemnjaraeMoi Mojenu "DKOJIOTHS Cpelbl" BXOIUT OICHKA
BO3JICHCTBUS  HA BOJHO-BO3NYIIHYIO cpenxy, Janmmadrt, dmopy u dayny. Tak, cpemu
pa3IUYHBIX BUJIOB YKOHOMHYECKHX OIICHOK COCTOSHHMSI TPHUPOAHOM CpPEIbl HCIOIB3YyeTCs
OIIEHKA JKOJIOTUYECKUX U3JIEPKEK, MIPEACTABIISIFOLIUX co0oit COBOKYITHOCTb
HApOJIHOXO3SUCTBEHHBIX 3aTpar, BO3HMKAIOIIUX B CBSI3M C JIOMYCTUMBIM YpPOBHEM
9KOJIOTMYECKUX HapylieHuit [MwunanoBa, 1986]. Hampumep, ompeaerseHHe 3KOJIOTHYECKOTO
yiiep0a OT 3arpsi3HEHHUsS BOJIHOW U BO3YIIHOW CPeIbl TPOBOIUTCS 1O hOopMyIie:

D=3m+ VY, rne
O - BKOHOMHUYECKAs OICHKA;
3M - 3aTparhbl Ha OCYLIECTBICHUE MPUPOJOOXPAHHBIX MEPOTIPUITHIA;
Y - paxktrueckuii ymep0, MpUUNHIEMBIA X03IMUCTBY M HACEJICHHIO ITOCJIE TPOBEACHHS WITH
B pe3yJbTaTe HEMPOBEICHUS MPUPOIOOXPAHHBIX MEPOTIPUATHI B CTOUMOCTHOM BBIPAKEHUH.

B sxoHOMHYECKHX OIICHKaX B HACTOAIIECE BPEeMs MOXKET OBITh Y4YT€Ha TOJIBKO 4YacTh
W3MEHEHUN TMPUPOAHBIX KOMIUIEKCOB. YacTh ke HSKOJIOTHYECKHX H3MEHEHHH MOXET OBITh
ompezeseHa TOJBKO  CIIOBECHBIMU OILIEHKaMHM THUIa '"HexkenarenbHO'". be3ycioBHO, JaHHOE
COCTOSTHUE JIel C y4YETOM DKOJIOTMYECKOTro (hakTopa YK€ He YCTpauBaeT COBPEMEHHYIO
Menuopanui. OKOHYATENBHBIA BEIOOP CHCTEMBI METHOPATUBHOTO BO3JICUCTBUS JIOJDKCH HAWTH
IKOJIOTMYECKOE  OOOCHOBAaHUE, BBIPAKEHHOE 4Yepe3  JEHCTBUTENBbHOE  BO3JCWUCTBHE  Ha
OKpYXKalollyl0 Cpely, a HE B BHJIE COCTaBa COOPYKEHUHN B pacuere Ha (popmalibHOE OMHCAHUE
pazjienia o OXpaHe OKPYKAIOIIEH MPUPObI B TPOEKTE MEIUOPALUH.

B mpoekTe ocymuTenpsHOTO 00BEKTa MeIHopanuu ApeHaxkeMm B moime p.Kuu, Ha
KOTOPOM HamMu MPOBOJUIUCH OMBIThI, W3 MPUPOJOOXPAHHBIX MEPONPUTUI ObLTO
MpPEeayCMOTPEHO JIMIIb  oOnaropakuBaHue mnaHmmadTa. B mporecce wmccnenoBaHuii ObLT
OMpeJieSIEH BBIHOC XMMUYECKHUX 3JIEMEHTOB C JIPEHAXXHBIM CTOKOM B BOJOIpPHUEMHUK - p.Kuto,
KOTOppId B cymme jgocturan 150-250 kr/ra MenwmopupoBaHHBIX 3€Mellb B Toa. A
BHYTPUIIOUYBEHHBIA CTOK B MOJ3EMHbIC BOJABI U3MEHUII MX XMMHUYECKUU cocTaB crycTs 10 jer



1ocjie Haydaja OCyLIEHHSs, IPU 3TOM YpOBEHb MOJA3EMHBIX BojA mNoHM3WiIcA Ha 40 cm. [pyrux
U3MEHEHUH SKOJIOTUM Cpelbl HE OTMEYaloch, 4YTO OOBSACHIETCS, BEPOSATHO, HEOOJBIION
IUIOINAABI0  JIaHHOTO ydacTKa ocymeHus. Jlias BeIpaOOTKH CTpaTerHMH HCIOJIb30BaHUS
IOPUPOJHBIX PECYpCOB U,  CJIEJOBATENBbHO, HKOJOIMUECKOW OLEHKH  IpeIroiaraeMbIxX
MEpONPUATHI HEO0O0XOAWMO 3HATh MPOTHO3 M3MEHEHHS arpOIKOCHCTEMBI MPH €€ MEMOPAIHH.
OTO BO3MOXHO IpPU SKCIEPUMEHTAIBHOM M HATypHOM HW3YYEHUHM JaHHBIX HM3MEHEHUil ¢
HOCHEaYIoMUM 0(hOpMIIEHHEM pe3yJbTaTOB B BHJE JUHAMUYECKOH MOJAETH, KOTOpas B
IPAaKTUKE WH)XXEHEPHOI0 NMPOEKTUPOBAHMS 00bEKTAa MEIUOpAlMU JIOJKHA MOJBECTU K €AUHOMY
POCKTHOMY PELICHUIO, YYUTHIBAIOUIEMY SKOHOMUYECKUI M IKOJOTMYECKU (PaKTOpbI (CM.pHC.
42). D10 TaKXKe eIIe MOUICKUT U3y4EeHHI0, 0COOCHHO B yCIoBHsIX CUOUpH.

B 610k skoHOMHYECKOH 3(PEKTUBHOCTH BXOIAT BapUAHTHbIC KalMTAIbHBIC 3aTpaThl,
©XKErofiHbIe 3aTpPaThl, CBA3aHHBIE C OSKCIUIyaTallued TEXHUKU U CUCTEMbI, U OTHECEHHBIE K
JIOTIOJTHUTETILHOMY YpPOXKaro KyJIbTyp, YIIepOd oT HemoOopa ypoxKasi U UHCIIO MOJIEBBIX CE30HOB, B
KOTOpbIE€ BO3HMKAIOT JaHHble yIiepObl. Bo3MOXXHBI M Jpyrue BapuaHThl SKOHOMHUYECKUX
pacyeTosB.

BeimensnoxkeHHoe JOCTaTOYHO YETKO I10KA3bIBAE€T - MPAKTUKA U IOTPEOHOCTH B
IPUMEHEHUN MEJIMOpalui JI0JKHBl YYUTBIBATh, YTO MOAAaya U OTBOJ BOJbI Ha IOJISIX - JIMILb
OJIMH BHJ MEJIHOPALUHU, KOTOPBIA JOIKEH 005S3aTeIbHO COYETAThCS ¢ KOMIUIEKCOM MHOIHMX
JpPYT'UX BHJOB MEJIMOPATUBHBIX BO3JACHCTBUM M KyJIbTYypTeXHHMYEeCKHMX  paboT. OpHako
IPOEKTHUPOBAHUWE  CIIOCOOOB ¥ METOJIOB MEJIHOpalMU JIOJDKHO MIATH Ha IOYBEHHO-
FEHETUYECKON OCHOBE, Oa3upyrollelics Ha 3HAaHUM CBOMCTB M PEXHUMOB I10YB B UCXOJHOM U
MEJIMOPUPOBAHHOM COCTOSIHUU. [IOMCK MH)KEHEpHBIX pELIeHUH BO3ACHCTBUS Ha IOYBY C
LUEJbI0  TOJYYEHUS  YCTOMYHMBOM NPOAYKTUBHOCTA  arpOdKOCUCTEM  COYETaeTCsl C
9KOJIOTUYECKUMHU TpeOOBaHUAMHU IMOYB KaK COCTaBHOM yacTu Ouocdepbl U JaHAmadTHO-
T€OXMMUYECKHM COCTOSIHUEM, TPEOYIONIMM MOHMMAaHHs CBA3€H B arpoO’KOCHUCTEME B IICJIOM.
ITepexon MEJIHMOPATUBHOIO IPOEKTUPOBAHUSA Ha MO3ULUN TTOYBEHHO-TEHETUYECKOTO
000CHOBaHHS MEIHOPALMU PE3KO MOBBICUT KAYECTBO MPOEKTUPOBAHUS U COXPAHMUT MOYBY Kak
IIPUPOIHBIN pecypc.

B 3axmroueHune OTMETHM,  UTO LENbI0 M3JI0XKEHHMs JaHHOrO MaTepuana Oblia
JEMOHCTpalMsl  COCTOSIHMSL ~ OTHENbHBIX 3a1ad, KoTopele BxomaT B Mmozens III'OKM n
BO3MO>KHOCTH MEPCIEKTUBBI padOT B JTaHHOM HarpaBieHud. OJUH aBTOp, KOHEYHO, HE MOXKET
peanan30BaTh MPEUIOKEHHYI0 Mojienb. O/IHAaKo ee OCYIIECTBICHUE OMpeaeniIo Obl mepexon
MEJIMOpallUd Ha HOBBIM ypoBeHb. A HE0OXOIUMOCTH oOlpenenaeHuss Kod(pQPUIUEHTOB B
pacyeTHbIX OJIOKaxX MOJENN M3MEeHW/Ia Obl U MOAXOJ K M3BICKaHUSM, TaK Kak BO3HHUKJA ObI
NOTPEOHOCTh M3MEPEHMsI HOBBIX MapaMEeTpOB HOBBIMU NpubOopamu. Pa3paboTka anropuTmos
nojBesa Obl MEIMOPAaTUBHOE IPOEKTUPOBAHHE K CUCTEME aBTOMATUYECKOI'0 MPOEKTHUPOBAHUS
(CAIIP), a moyBeHHO-TE€HETUYECKUI MOX0 - K 00OCHOBAaHUIO MEIHOPATUBHOI'O BO3JIEHCTBUS C
NO3UIMI ONTHMMM3ALMKN PEKUMOB IOYBBI KaK HMPHUPOAHOro pecypca. CoXxpaHEHHE PEXUMOB
MIOYB U YIpPAaBJIEHWE UMHU MUMENO Obl KOHEYHBIM PE3YyJIbTATOM 3KOJOTHYECKH OOOCHOBAaHHBIE U
YCTOMYMBBIE YpPOXKau pPalOHMPOBAHHBIX COPTOB CEJIBCKOXO35MCTBEHHBIX KYJIBTYP.



3AK/IIOYEHUE

[IpenmeToM MccaenoBaHus SBUJIMCH OPOILLIAEMBIE U OCYIIA€MbIE TIOWMEHHBIE JIEPHOBBIE,
JIEpPHOBO-TJIeeBaTbie M TOpdsHbIE MOYBHI B Tpefesiax I0MKHO-TAeKHOW IOA30HBI 3aragHon
Cubupu,KoTOpple HMMEIOT IIMPOKOE pACIpOCTPaHEHHE U SIBIAIOTCS IEPBOOYEPETHBIMU
o0bekTaMu Menuopauud. B HacTosiiee Bpems ykKe HET COMHEHHS B HEOOXOAMMOCTH
OpPOCHUTEJIBHBIX, OCYHIMTEIbHBIX U OPOCUTEIBHO-OCYIIUTEIbHBIX CUCTEM HE TOJBKO B IOXKHO-
TaexkHoi mom3one. Ho m Bo Bceld TaéxkHoil 30He 3amamgHoi Cubupu. OgHaKo ypoxau
CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYpP Ha MEIMOPUPYEMBIX 3€MIISIX A0 CHX IIOpP OKa3bIBAIOTCSI MHOTO
HUKEe, 4YeM Ha HeMmenuopupyembix. [lepBas mpuumHa 3aKiioyaeTcs B OTCYTCBHE HayYHBIX
pa3pabOTOK IO IPOEKTUPOBAHUIO MEIHMOPATUBHBIX CHCTEM JUIS HccienyemMoro pervoHa. Kax
MpaBUJIO, BCe MPOEKTHI Mo 3amagHoil CubOMpu OCHOBBIBAIOTCS HA UCXOAHBIX Iapamerpax Io
benopyccun. Bropast npuunHa XapakTepHa B LEJIOM JUJIi COBPEMEHHOM MEIMOpALMHU, KOTOPAst
3aKJIIOYaeTcsl B OTHOLIEHWH K mouBe. [louBa, kak OOBEKT MeNMOpalMu MPaKTUYECKH HE
paccmarpuBaetrcs. OgHAKO TOYBBI — 3TO pecypc Ouocdepsl M B ciaydae UX pa3pylICHU
3aMEHUTH WK UMIOPTUPOBATH MX HEBO3MOKHO.

Pa3BuTHe arposkoiIOrMu4eckux CHUCTEM HPUOOPETAET C KaXIbIM TOJAOM Bce Ooibliee
3HaYEHHE KaK TMPEIMET HKOJIOTHMYECKOro MpOTHO3a paBUTUA Ouochepbl. DTO oOTMedaeTcs
MHOTHIMH YYEHBIMU pa3HbIX crenuanbHocTel. [lpuunna 3akmovaercs, kak otmedaer H.A.Kan
(1986), B yBenmnueHNH UHTEHCUBHOCTH BO3JICHCTBUS Ha arpoanamadr.

I".B.lo6poBonbckum (1986) xoHcTaTHpyeTcs (hakT pa3HOTO BO3ICHCTBUS HA TIOYBY MPHU
ee CeIbCKOXO3AWCTBEHHOM HCIONB30BaHUU. BosnmelicTBUe MOXKeT ObITh cOanaHCHPOBAHHBIM
(OopMHUPOBAHKUEM IIOYB BBHICOKOTO YPOBHS IIJIOJOPOJUS, @ MOXKET ObITh pa30alaHCUPOBAHHBIM C
U3BATUEM DHEPIHUH, 3aKIIFOUYEHHOM B MTOYBE, 32 YCET OBICTPON TPAThI €CTECTBEHHBIX MUTATEIbHBIX
PEeCcypcoB, YTO IPUBOJUT K MOTEPE MOUBEHHOT'O TUIOA0POIUS.

Bo3zaelicTBue ruipoTeXHUYECKOM MEIMOpaluii MOKHO OTHECTH K Hanbosee CHIbHBIM U
OBICTPOACHCTBYIOLINM, HAJTOXEHHOE Ha CIy4yailHOE paclpeseieHre MPUPOAHbIX (PaKTOPOB, OHO
MOPOXk/IaeT HOBBIN cilydaiiHbI mpouecc. Ecnu mpuHATH BO BHUMAaHHE, YTO arpoOHMOIEHO3
OTHOCHUTCSI K CJIOXHBIM OTKpBITBIM cucteMaM, To coryiacHo W.IIpuroxuny m U.Ctpenbepcy
(1986) oHM 00a1aIOT BBICOKOW UYYBCTBUTEIBHOCTBIO K (DIYKTyalMsM, U Ja)Ke CaMble Maibie
(GIIyKTyaIril MOTYT YCHIIMBATBHCS M U3MEHSTh BCIO CTPYKTYPY TaKUX CHCTEM. A Tak Kak CUCTEME
INPUHAISKUT CBOMCTBO HEOOPATUMOCTH, TO MEJIIMOPATUBHOE BO3AECUCTBUE JOJKHO 00ECIIEUNTh
HanOosiee H((PEKTUBHYIO CaMOOpPTaHU3AIMIO arpoleHo3a W TOCIEAYIOIINN Mepexoa ee
COCTOSIHUS Ha KeJaeMblil ypOBEHb.

[IpoBeneHHbIE HAMU HCCIIEOBAaHUS Ha MEJIMOPUPYEMBIX MOWMEHHBIX MMOYBax OacceiiHa
p. O6M NMOKa3bIBAIOT, YTO MOCTPOECHHBIE METHMOPATUBHBIE CUCTEMBI HE 00€CIIEUHBAIOT MOTYUYEHUE
YCTOMUYUBBIX YPOXKAEB CEIIbCKOXO3SHUCTBEHHBIX KYJIbTYP W SBISIFOTCS TPUYMHON CHUKCHUS
HNOTEHIMAIBHOTO TIOJOPOHS MTOYB. JTO, B YACTHOCTH, MOATBEPIKIAETCS TEM, UTO B OCYIIIAEMBIX
MOYBaxX MPOUCXOJUT YCTOMYMBOE CHUXEHHE BJIAKHOCTH K MpeAeNy pa3pblBa KamWUISIPHOM
CBSI3U, CO3/IAIOTCS PE3KO OKHCIUTEIbHBIC YCIOBUS, AKTUBU3UPYETCS MHKPOOMOJIOTHYEcKas
AKTUBHOCTB, TPOUCXOJUT CYIIECTBEHHOE YBEIMUYEHHE  IMOJBIKHBIX (OPM XHMHYECKHX
AJIEMEHTOB M UX BBIHOC JIPEHAXXHBIM CTOKOM 32 Mpeesbl TOYBEHHOTO MPOdUIIs.

MHoroBapraHTHbIE MOJIEJIbHBIE OTBITHI MTOKA3BIBAIOT, YTO IKOHOMUYECKOE PABHOBECHUE B
noyBax, ompezensoniee O0ajgaHc BEIIECTB, HACTYNMAET NMPU COXPAHEHUU IMOYBEHHBIX PEKUMOB,
ONMM3KHX K TeHeTHYeCKMM. Ha OCHOBaHWM MHOTOJIETHHX MCCIIEIOBAaHUN Ha MPUMEPE MOHMEHHBIX
noyB OBLJIO TMOKA3aHO, YTO 3a/laya KOMIUIEKCHBIX MEJTHOPALMH 3aKII0YaeTcs B ONTHMH3AINU
PEKUMOB TIOYB, YTO OOECIEUUT COXpaHEHHUE IUIOJOPOAMS MOYB M OJAHOBPEMEHHO IO3BOJIUT
NOJy4aTh YCTOWYMBBIE YpO’KaW CEeIbCKOXO3SAHCTBEHHBIX KYJbTYp, TPeOOBaHMS K YCIOBHUSIM
MIPOU3PACTaHUS KOTOPBIX COOTBETCTBYIOT PEKMMAaM [TOYB KOHKPETHOU TEPPUTOPHUH.

MBI He cuMTaeM IpeJiaraéMblid MOIX0J] OKOHYATEIbHBIM U OECCIIOPHBIM, HO YOEKICHBI,
YTO B YCJIOBUSIX O0ILEN SKOJIOTMYECKO 00ecrieueHHOCTH, KOTla K [04Be Bce 0oJiee MOBBIIIAETCS
UHTEpeC Kak K pecypcy Ouocdepbl, 00laaomemMy YHUKAIbHBIM CBOMCTBOM IUIONOPOIUS, U



COOTBETCTBEHHO MPEABSBISIONIEMY MOBBIIICHHBIE TPeOOBAaHUS K MEIHOPANU, HEOOXOIUM
HOBBI KayeCTBEHHBIH YPOBEHb B pPa3BUTUU MEJIMOPATUBHOTO MPOEKTUPOBAHUS, KOTOPBII
3aKJII0YaeTCs B 0COOOM OTHOIICHMH K MOYBE KaK HEMOCPEICTBEHHOMY OOBEKTY MEIMOpAIHH.
PaBHOBecue oOMeHa BeHIECTBB IOYBE KaK HEM3MEHUMOM HJKOJIOTUYECKOW cpefe KHUBOTO
BelecTBa Ouocdepsl He MOKHO ObITh HApyIIeHO. B CBS3U C 3TUM BeChbMa BAXKHBIM SIBIISCTCS
U3Y4YEeHHE PEKHMMOB IIOYB, KOTOpoe TpeOyeT CTalMOHAPHBIX HCCIEIOBAHUI.DTOT METOJ
MO3BOJISIET MPOTHO3UPOBAaTh M3MEHEHHE CBOICTB IMOYB C IOMOIIBIO OallaHCOBBIX PacyeToB,
(bu3MKO-MaTEMaTHYECKOTO MOJICTTMPOBAHHUSL.

B pesynbraTte pasBUTHS CTAallMOHAPHBIX HCCIEIOBAHUN Yyxe pa3paboTaHbl OCHOBBI
TEOPUHU TUAPOTEPMUYECKOTO U COJIEBOTO PEXKUMOB MOUB U WX OanancoB. Haubosnee papaborana
Teopust ~ BOAHOro OanaHca. EcrecTBeHHbI BOIHBIA OanaHC (MPUXOAHBIE M PACXOIHBIC
3JIEMEHTHI) cocTaBisiercs s 5, 10,... 95% obecnedeHHOCTH BOTHOTO pexxuMa. BogHbIi OanaHc
0o0BeKTa coCTaBIseTCSl U Iociie ero menuopauuu. OJHAKO MEPCHEKTUBA €ro IPUMEHEHUS
METOJla BOJHOro OanaHca B MEJIHMOpallMd BO3MOXKHA TMPU YCIOBHHM YCTPOMCTBA IYHKTOB
HaOJII0JIEHUH 3a €ro COCTABJIAIOIIMMU BO BCEX 30HAX HA OCHOBHBIX TUIAX IOYB U, YTO OCOOEHHO
Ba)XHO, HE TOJIbKO B YCJIOBHSX C €CTECTBEHHBIM BOJIHBIM PEXKUMOM, HO U Ha MEIHOPUPYEMBIX
tepputopusix. HeoOXoauMocTh NpPOBENEHUS HCCICIOBAaHUNA B CTAlMOHAPHBIX  YCIOBUAX
OTHOCHUTCSI KO BCEM PEXHMMaM I0YB, OCOOCHHO K MHUKPOOOOHMOXMMHYECKOMY, BKIIOYAIOIIEMY
U3Y4YE€HHE MMKPOOMOJOTMYECKOIO0 M HSH3MMOJIOTMYECKOTO cocTosiHus mnouyB. Ha 3To panee
obpatun BuuMmanue A.A.Pome (1971). UM ObUIO BBIpaXEHO, HAIIPUMEDP, COXKAICHHE O TOM, YTO
MHUKPOOHOJIOTUIECKOE H3YUCHNE TI0YB 3aKIIF0YaJIOCh B ONPENIEIICHUU COCTaBa MUKPO(DIIOpHL, a He
B HCCJIEIOBAaHUU MHUKPOOMOJIOTHYECKUX IMpolieccoB. Hamim uccienoBaHusl TakkKe OTYETIUBO
MOKAa3aJ 3HAYUMOCTh OHMOJOTMYecKOro ¢akropa (0COOEHHO HH3UMOJIOTHYECKOTO) Kak
MHAMKATOPA SKOJOTHYECKOTO COCTOSHUS TTOYBHI.

Heob6xomuMo Takke wuMETh B BHIY, YTO OOJbIIas TPYJHOCTh B MPOBEICHUU
CTAIlMOHAPHBIX MCCIEAOBAaHUN 3aKIIIOYaeTCs B OTCYTCTBUH MPUOOPOB, MO3BOJISIONINX B TEUCHHE
JUTUTEIIBHOTO BPEMEHHU BECTH aBTOMATU3WPOBAHHBIC 3aMephI MTOKa3aTeNIeld TOYBEHHBIX PEKUMOB
C TIOMOIIIBIO TIOCTOSTHHO 3aryOJIeHHBIX TaTYHKOB.

Oco60ro BHUMAaHMS 3aCITy>KUBAET TO OOCTOSITENHCTBO, YTO B PEIIEHUHA MHOTHUX BOTIPOCOB
WCCIICTIOBAHMSI CBOIMCTB M PEXUMOB TOYB HEH30EKHO COXpAHSIETCS] THIIOTETHYHOCTh U B
pe3ynbTare — HEBO3MOYKHOCTD IOJIyUEHHUSI OJJHO3HAUYHOTO PEIICHUs, KaK TEOPETHYECKOro, TaK U
npakTudeckoro. OTcrola €CTeCTBEHHO CTpeMIIGHHE H30aBUThCS OT MHOXKECTBEHHOM
000CHOBAHHOCTH, KOTOpasi MOXET OBbIThb OCYIIECTBJIEHa Ha OCHOBE (M3MKO-MaTEMaTH4YECKOIO
MOJIeTTMpOBaHusl ¢ mpuMeHeHneM OBM. Jlns storo TpeOyercs mareMaTudeckas MOJENb
(YHKIMOHUPOBAHUS BCEX)KMMOB B arpoO’KOCHUCTEME, KaXKJIOrO B OTIEIBHOCTH U BO
B3aMIMO3aBUCHUMOCTH, CTPYKTypa KOTOpoi M Oblla mpejioxkeHa B riaBe 4 MaHHOW pabOoTHI.
Opnako pa3paboTka MOJENN BO3MOXKHA Ha BBICOKOM YpPOBHE HCCIEIOBAHUNM M MPU HATUYUHU
MOJTHOW WH(GOpPMAIlMKM O CBOWCTBAX U pPEXUMaxX TOYB B MPOIUIOM, HACTOSIIEM U OyIyIIeM.
Nuaue Qopmanuzanmsi, Kak W3BECTHO, MOXKET OBITh HEHYKHOW WM omuobouyHoit. Poct
MacIITabOB MEIHOPATUBHOTO CTPOUTEIHCTBA B HEAJICKOM OYyAyIieM MOTpeOyeT JOCTOBEPHOTO
MPOTHO3a, KOTOPBIM TMOCIY)XKHT OCHOBOM TEXHMYECKHX PEIICHUN TPU MEITHOPAIlMH YJacTKOB,
MacCCHUBOB U PETMOHOB CTPAHBI.

Cnenyet npusectu Bbicka3biBanue B.A.Kosnbl (1989): «OcyiiecTBUMBI I U HYKHBI JTH
BCE TH COOOpaKeHUs, TOX0KKEe Ha MeUThI? OHU 00s3aTeNbHBI, TaK KaK 3TOTO TPeOyeT KU3Hb U
mporBeTaHue denoBeka. OHHM OCYIIECTBHMBI, IMOTOMY 4YTO OHH TIOJICKa3aHbl HAyYHBIMHU
WCCJICIOBAHMSIMH M OIBITOM MpakTUKU. Ho, KOHEYHO, HYXHBI OOJbBINNE YCHIIWS, CPEICTBA,
TBOpUYECKHE KaJpbl U 0011lee TOHUMaHNEe TPOOIIEMBD».
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