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W3noxeHa o61ias TeOpHst HCCIEN0BaHAs OOMEHHOTO Kanus B oyBe 1o MeTofy bekerra. IIpoBeneHo mac-
coBoe 06C/IEJOBaH)E COCTOSIHHS OOMEHHOTO KaJlHsi B IEPHOBO-TIOJ30IMCTOM CynecyaHoi nouse GHOnom-
rosa Arpodusuyeckoro uncruryra (AP®H). ITonyyena npocras runepbonnyeckas MOAEIb 0OMEHHOrO
paBHOBeCHs Kalusi B CHCTeMe TBep/las pasa NoYBbI — NOYBEHHbIH PACTBOP. IToka3aHo, 4YTO NeCTpOTa NMOY-
BEHHOTO NMOKPOBA ONBITHBIX Y4aCTKOB B OCHOBHOM OGYC/IOBJIEHA JIOKAJIbHBIM BAPbHPOBAHHEM COfIEpXKa-
HUst OGMEHHOTO Kanus B oyBe 6Grononurona. C IOMOLIBIO NOTYYeHHOH MOJIENH OLIEHEHBI 3aNackl OOMEH-
HOTO KaJus B OYBE, OKa3aTeab GyepHOCTH NOYBBI M TEOPETHYECKHE XapPAKTEPHCTHKA U30TEPMbI 06-
MeHa: 3¢peKTHBHBIE EMKOCTH OOMEHA CENEKTHBHBIX K KaJHIO OOMEHHbIX MECT, KaXYIIMECs KOHCTAHTbI

ob6bmena Hukonsckoro u I'anoHa.

BBEJJEHUE

Mojienn paBHOBeCHSI B CHcTeMe TBeppas (asa
NOYBBI — NOYBEHHBINH PACTBOP SBISIOTCS HEOOXOIH-
MBbIMH COCTABHBIMH YaCTSIMH KOMIUIEKCHBIX WMHTa-
IIMOHHBIX MOJIEJIel POCTa U PAa3BUTHS CEJILCKOXO3sIi-
CTBEHHBIX KyJbTYp. IIpeAnouTuTensHo, 4To0bI MO-
JieN¥ MOYBEHHOro MeX(a3HOro paBHOBECHsS ObLIA
OTHOCHMTENILHO MPOCTHIMH, TEOPETHYECKH OOOCHO-
BaHHBIMH ¥ ONMPAJIUCH Ha OOLIENPHHATHIE arpOXH-
MHYECKHE METO/IMKH.

B arpoxumun mHpoko ucnonw3yercs Q/I (quanti-
ty/intensity) — metop Bekerra [1, 2]. On npegHasna-
YeH /1S ONpefiesieHusi KONMYECTBEHHON CBS3M MEX-
Jly 3a1IacoM JOCTYITHO# JIIsi pacTeHH| (HOPMBI IATA-
TEJILHOTO BEIECTBA B TBEP/IO# (ha3e nmouskl (quantity)

M OTHOLICHUMEM TEPMOAHMHAMHUYCCKHUX AKTHUBHOCTEM
1 1

MOHOB B IIOYBEHHOM pacTBope AR = a,f” /af‘ ,THe a, 1
ap — COOTBETCTBEHHO aKTHBHOCTH HOHOB A ¥ B (y4a-
CTHHKOB MexX(a3Horo o6MeHa) B Xuakou dase, Z, u
Zp YMCTIAa UX 3NEKTPUYECKHUX 3apsaaoB. Benuauna AR
paccmaTpuBaeTCs Kak Mepa “rekymieil” obecrnedeH-
HOCTH PAaCTEHHH 3JIEMEHTOM IMTaHKsl, COOTBETCTBY-
JOIIEN MMEIOIIEMYCsl 3anacy MUTATENbHOIO BEUIECT-
Ba B noyse. OTHOIIEHAE AaKTUBHOCTEM OIHO3HAYHO
CBSI3aHO C XMMHYECKUM NOTEHIMAJIOM 3JIEMEHTA K-
TaHMsl B CHCTEME TBepfasl (pa3a MoYBbI — IOYBEHHbIN
PacTBOP U SIBJISICTC HHTCHCHBHOM BEJIMYMHOM (inten-
sity), XapakTepH3ylolieil CHOCOOHOCTL MATATENBHO-
ro BeuiecTsa K quddysun, MexdasHbIM nepexogam
¥ NIOCTYIUIEHAIO B KOPHH pacTeHuil. MeTon bekerra
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(hakTHYECKH CBOJIUTCS K IKCIIEPHMEHTAILHOMY H3Y-
YEHHUIO y4acTKa H30TE€PMbI paclpeie/ICHus JICMEH-
Ta MATAHAS MEX]y TBEPHOH U XHUAKOH (pazaMu Mod-
Bbl B MHTEpBAJIaX 3HaYEHUN COJIEPKAHUS MUTATENb-
HOTO BEIECTBA B NOYBE, XapaKTEPHBIX IS YCIOBHI
CeNbCKOX03sicTBeHHOro nois. [Ipu aToM H3orepMa

npepcrasnasieTcd B GopMe 3aBUCHMOCTH AC (AR), tne

AC = C - Co, Co — HCXOHOE cofiepKaHue (MCXOfi-
HBIN 3amac) JOCTYIHOM JUIsi pacTeHuii (popmbl aie-
MEHTa NUTaHUsl B TBEPAOH (pa3e MouBkI (B pacyere

Ha euHMIy Maccel), C — cofiepXkaHue (3amnac) nura-
TEALHOTO BEIECTBA B TBEPAOH (haze MOYBLI MOCE
CMEILEHNs PaBHOBECHS NIPH Nepepacupeie/ICHuH MH-
TaTEJNBLHOrO 3JIEMEHTA B CHCTEME TBepAlas ¢a3a noy-
Bbl — IIOYBEHHBIH PacTBOP 3a CYET MPOTEKAKOUHX
npoueccoB copbuun uam aecopouuu. Hapsiny ¢ aTu-
MU BeJIMYMHAMH B MeToJie BekeTTa BaXXHyI0 pOJIb HI-
palOT OTHOLIECHHE AKTHBHOCTEH HOHOB AR, M KOH-
HEHTPAIHs JIEMEHTA [IUTaHWUs B IOYBEHHOM PacTBO-
pe C, MCXOHHO! TMOYBbI, SBIAIOMHKECT aOCIHUCCOH
“HyJIeBO# TOYKH, KOTOpasi pasfesisieT y4acTKH H30-
TepMbl BekeTTa, NomyYeHHbIE MyTEM COPOLMHT | Jie-
copOuum MATATENBHOro BemecTBa. OCOGEHHOCTBIO
meTona BekeTTa sBIsSETCS BO3MOXHOCTH NPHUOIIH-
’KEHHOT'O PaCCMOTPEHMSI ECTECTBEHHOI'O “MHOTOHOH-
HOro” pPaBHOBECHS NMOYBBI KaK “IBYXHOHHOTO” — C
y4acTHEM H3y4aeMOro 3JIEMEHTa IATAHUA H IBYX3a-
PSJIHOTO HOHA KaJbI|s (MJIH CyMMbI HOHOB KaJbIlAs
u Maraus). TunudHasi 9KCiepUMEHTaIbHasi H30Tep-

ma Bekerra AC (AR) umeeT BUJl BbINYKJION KPHBOA,
O6BIYHO MEPEXOMSIEeH B MPOTSKEHHbINH JTMHEAHBIH
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ydacTok. TaHreHc yriia HakJIOHa KacaTelbHOH K
3TOM KpUBOW XapaKTepU3yeT “NOTeHIHANbHYIO 6y-
(epHyrO CIOCOGHOCTD MOYBBI IO OTHOLIEHHIO K pac-
CMaTpUBAEMOMY 3JIEMEHTY NMUTAHUS IPH UMEIOIIEM-
Cs 3amace 3TOoro ajeMeHTta B nouse. OG0OCHOBaHME
meTosia bekeTTa 1 ero Teopusi BO MHOTOM HHJMBH/Y-
aJIbHBI [Tl pa3sHbIX 3JIEMEHTOB MUHEPAJILHOT'O IUTa-
HUSl paCTEHUN.

B pabore u3naraercs Teopusi merona Bekerra
ISl MOHA KaJusi, 6asupyromascs Ha OOIuX MPUHIH-
nax TEOpMHM MOHHOTO OOMEHa M YYMTHIBAIOLIasi OC-
HOBHBIE pE3yNbTaTbl HCCIEAOBaHWI NPEIbITYIIUX
aBTOpOB [1-4]. [lanee Ha OCHOBE 3TOr0 METO/A CTPO-
UTCS MPOCTasi MOJIENIb U30TEPMbI OOMEHAa, XOpOILIO
ONHUCHIBAIONIAs MOBEJCHUE HEOONBIINX KOIHYECTB
OOMEHHOrO Kajus B MOYBE, 3aTEM /ISl MOYBEHHBIX
00pa3noB, 0TOOpaHHBIX Ha KOHKPETHOM MoJie Guo-
nonurona A®PH, oneHMBalOTCS NapaMeTpbl 3TOM
MOJIEJIH ¥ UX BapbUPOBaHUE, OOYCIOBIEHHOE NMECTPO-
TOX IIOYBEHHOTO NOKPOBA ONBITHBIX Y4acTKOB (“‘ma-
pameTpu3anys ¥ peruoHanu3anus Mmosenu’ [5, 6]).

O6mennas opma cocTaBiasieT OCHOBY 3amaca Jo-
CTYMHOIO PACTEHUSIM Kajlus M 3aHUMAET JIUIIb He-
GonbuIyr0 4YacTh OOMEHHOTO KOMILIEeKca nouBbl. Mc-
ciefyeMasl Xe IMOYBEHHasi pa3sHOCTb XapaKTepH3y-
€TCsi OCOOEHHO HU3KHM COfiepXKaHHeM OOMEHHOro
KaJiusl, THIAYHBIM JIJIs1 ICPHOBO-TIO/I30JIUCTHIX MTOYB.
Kpowme Toro, B nepuoj Beretanuu 3anachl JOCTYITHO-
IO pacTEeHHsIM Kajlusi B KOPHEOOUTAEeMOM CJIOe MOoY-
Bbl M OCOOEHHO HENOCPEACTBEHHO Y KOPHE! 3Ha4H-
TenbHO cHUXaroTcs. IToaToMy mccnegoBanusi nose-
JICHUS. MaJIbIX KOJTMYECTB OOMEHHOrO KaJlus B MOYBE
OCOOEHHO BaXKHbI NPH MOJEIUPOBAHUH KAJIUHHOTO
NUTAHUS CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP.

METOJJUKA PACYETA

M3BecTHO, 4TO OOMEH C yYacTHEM JIBYX HOHOB A U
B Ha ogHOpOIHOM (MOHO(YHKIIHOHAIBHOM) HOHOO0-
MEHHHMKE B COOTBETCTBHH C 3aKOHOM JI€HCTBYIOIIHX
Macc ONMHUChIBAETCS TEPMOIMHAMHYECKHM YPaBHEHH-
€M M30TepMbl HOHHOr0 0OMeHa Hukonbckoro:
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Ky = aAR, (1a)
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IJi€ d, U Gz — COOTBETCTBEHHO TEPMOAMHAMUYECKHE

aKTUBHOCTH MOHOB A M B B (paze HOHOOOMEHHHKA.
Hapspny ¢ aTum ypaBHeHHeM 4acTo, OCOOEHHO B JIH-
TepaType N0 XMMHUH NN0OYB U arPOXUMHHU, UCTIOIB3YET-
¢ W “TepMOJAMHAMHYECKH HEOOOCHOBaHHOE™ ypaB-
HEHUE HOHHOro oOMeHa "anona:
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B ypaBHenusx lau 1b K 4, u Ky , — KOHCTaHTBI 06-

MeHa Hukonbsckoro u 'anmoHa cooTBETCTBEHHO. DTH
ypaBHEHHsI MHOTOKPATHO OOCYK/IajliCh U CpaBHHBa-
JIUCh IPUMEHUTENHHO K Pa3IMYHbIM HOHOOOMEHHBIM
cucremam. B arpoxumun ypaBHenue 'anona mmpoko
MCNIONIb30BAJIOCH MPU ONMHMCAHMH OOMEHa MOHOB Ha-
TPUsl B 3aCOJICHHBIX MIOYBAX ¥ NOBEJICHUSI OOMEHHOTO
Kanus no metopy bekerra.

YpaBHenus la u 1b MoryT GbITH 3amUcaHbI U Ye-
pe3 KOHLEHTPALMA HOHOB B TBEP/IOH (ha3e NouBsI (B
¢a3e HOHOOOMEHHHUKA):
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rae C4 u Cp — MOJIbHbIE KOHIEHTPAIUH aicopOHpO-
BaHHBIX MOHOB B 1I04BE, ky 4 U ky , — TaK Ha3bIBae-
Mbl€e “UcnpaBieHHbIE KO3 (PUIMEHTHI paBHOBECHS ,

UM “Kaxyuimecs: KOHCTaHTbl o6MeHa” HHuKoIbCKo-

ro u 'anona coorBeTcTBEeHHO [7]. [lanee oTHOLIEHHE
1 1

) P 5 -
akTUBHOCTER AR u3mepsieTcs B (MONb JI ) , Belti-

uunbl C4 u Cp MMEIOT pa3MepHocTh MMOJIL/100r, a

Kaxylgecss KOHCTaHTbl oOMeHa Hukonsckoro u I'a-
1 1 1 1

ZA B ZA
1 -1
[IOHA U3MEPAIOTCS B (KT JT) A (MoJib 1)
COOTBETCTBEHHO.

Y4YuTBIBast YCIOBHS 3NIEKTPOHEHTPANBHOCTH ISt
¢a3bl HOHOOOMEHHUKA:

Z,Cs+2Z5Cp = S,

Zy

rjae S — eMKOCTh OOMEHHOI'0 KOMILIEKCA MOYBbI (MTI-
akB/100r), npeobpa3yem ypaBHEeHus 2a 1 2b K BUAY:

%
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JInsi paccMaTpuBaemMoro B paboTe Kalluii — KaJibIHe-
BOro oobmena: Zz = 1, Z, = 2. I[Ipu Manbix 3Ha4eHHX
1

Cs (3%
5 BbIpaxeHnue |1 — 5 B YPaBHEHHUH 3a MOXET

OBITh NPEJCTABIECHO B IMHEHHOM NPUOIMKEHUH KaK

(1 - g—;) . YUUTBIBas 3TO, IPUBEJIEM YPaBHEHHS 3a U






