YOK 630*548 + 546.185

UbhC

B.H. $ommu, I'.H. Bopouckast, U.5. Hukommumu. Teo-
peTruyecKre NPennoOCBUIKM MEeTOHa OLEeHKM NOTeHLMaJla

OMOJIOTUYECKOM MNPOOYKTMBHOCTM HABEMHEIX DKOCUCTEM

10 M3MEPEeHMAM [apaMeTpPOB BHYTPUBKOCUCTEMHOWM LUP-—
Kynauum docdaTor. — BUOMOHMUTOPMHI JIECHBIX BDKOCU-—

crem. - Kaynac, 1987. c. 78-79.

630*548 + 546.185

B. Fomin, G. Voronskaya, I. Nikolishin. Theoretical
basis of the method of estimation the biological
productivity potential of terrestrial ecosystems
by measuring parameters of the ecosystem phosphates
circulation. - Biomonitoring of forest ecosystems.
- Kaunas. - 1987. p. 78-79.

© SJEeKTPOHHBII pPernpuHT: Bopmc dommH bn-fomin@yandex.ru, 2013



_78_

TeopeTuueckyue NIPEnNOCBUIKM MeToIa OLIEHKM 10—

TeHUMaJsla OMOJIOTMUYECKOM IMNPOAYKTMBHOCTM Ha3eM-—

HBIX DSKOCHMCTeM II10 I/IBMepeHI/IHM napaMeTpOB BHY—
TPUBKOCUCTEMHON LUPKyJIAUuM GocdaToB

B.H. dommu, TI'.H. Boponckaga, U.fA. HuxOIMUMH
JJaM T'ockomMmrmmpoMeTa m AH CCCP

TeopeTudeCkuM aHanmMs3 NpobJeMsl, CBA3aHHOM C IOUC—
KOM crocoba M3MepeHMs I[OoTeHlLMajla OMOJIOTMUEeCKOM IMIpOo-—
OYyKTUBHOCTM HA3EMHBIX DSKOCUCTEM, OCHOBHBIM IIPOIYLIEHTOM
B KOTOPEIX HABJISIOTCH pPacTeHMusd, [IOKasHBaeT, UYUTO BeJMUMHAa
3TOTO I[OTEeHLMaJlla B MaKCMUMaJIbHOM CTEeIeHM OoNpenejyiseTCcd
HEKOTOPEIMM OCOOEHHOCTHAMM BHYTPEHHEeIO (O6MOJIOTMYeCKOTIO)
¥ BHEUWHETIO (T'eO0XMMMUECKOI'O) BKOCUCTEMHOTIO KPYyIT'OBOpPOTa
coenuHeHun ¢ocdopa M KaJblud.

/I3 BCexX BaxHeMuMxX OMOTEHHHX 3JIEMEHTOB TOJIbKO Goc-—
bop He oOpa3yeT JeTyuux COeIMHEHMM U He MOXeT ycCBau-—
BaTbCda OpTaHM3MaMM HeNOCPeICTBEHHO M3 Bo3ayxa. Cle-
OOBATEJIbHO, Ie€OXVMMUUECKMM KPpyI'OBOPOT BOIBE IPMBOIOUT K
HEIPEPEIBHOMY BEIMBEIBAHMIO PACTBOPMMOI'O, IOCTYIHOI'O pac-—
TeHuaMm, ¢ocdopa M3 NOUBEHHO-MMHEPAJIBHOT'O CJIOS HaBeMHBIX
3KOCHCTEM. lIpyM B3TOM BaxHOEe 3HAauUeHMEe MMeeT Cclenyolasd
oueBMIHAA BaKOHOMEPHOCTL. UeM BHIIE CKOPOCTL NPOMEIBAHMUI
IIOUBHE XMIKMMM aTMOCOEpPHBIMM OCalKaMy, TeM MeHblle B Hel
MT'HOBEHHAasa KOHLEHTpalMsa PacCTBOPEHHBIX COoelMHeHuM docdo-
pa. B To xe BpeMd, IJd pPOCTa pacTeHUM TpebyeTcsa Bjara
u docdop, IOOCTYNHHM IJIS YyCBOEHUS TOJIBKO B PAaCTBOPEHHOM
BMuIOe. OTO MNPOTUBOPEeUMe IO CHUX IIOp He MIPpMUBJIeKaJIO BHMU-
MaHMA BKOJIOTOB, a OT eI'0 pelleHMs 3aBUCUT BO3BMOXHOCTb
OLIEHKM OMOJIOTMUECKOV MNPOOYKTUBHOCTM Ha3EMHEX BKOCUCTEM
KOCBEHHBIM CIIOCODOM.

VI3BECTHO, UYTO KajgbLUuM ¥ dochop B XMBHX TKaAHAX pac-—
TUTEJIbHEIX M XMBOTHBIX OPIT'aHM3MOB HAaXOOATCS B pas3nejieH-—
HOM CcOCTOdHMM: Qochop — BHYTPM KJIETOK, a OCHOBHasd Macca
KajblLMsa CKOHLEHTPMPOBaHa B MEXKJIETOUHOM XMAKOCTM. [1o3-—
TOMYy, IPM pPas3pylleHMM CcalpoTpodHBIMM Ipubamu ¥ DaKTepus-—
MM OTMEPUMX PACTUTEJIBHEX M XMBOTHBX TKaHeM 3HaAUUTeJb-—
Had 4YacThb cozepxallerocs B HuUX Qochopa, mnperncraBlieHHAHd,
B OCHOBHOM, ®bocbaT-moHamM, IOOJIXHaA CBS3EBATLCS KaTKOHAa-—
MM kaJibuusg. CBsS3BIBaHME IPOUCXOIAUT KaK HENOCPeICTBEHHO
B paspylmaeMoy¥ canpoTpodaMy pPacTUTEJIbHOM WM XUBOTHOM
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TKaHM IOpM HeU30eXHOM IIepeMellMBaHUM BHYTPUKIIETOUHOT'O
Y MEXKJIETOUHOI'O COIEPXMMOI'O, TaK U NyTeM oO0pa30BaHUA
xkanbumrbochaTHEIXx OUOMMHEPAJIOB B OpI'aHMU3MEe CalpoTpo-—
ba. V3 TaxkmMx MMHepaJsioB Haubojee oOOpdeH npajamutT. Illocie
nepexona OaHHOM QOPMBl HepacTBopuMOIo ¢ocdhaTa Kalblusa
B IIOUBY (B cocTaBe TyMyca) I[I0I BO3IOercTBueM abuoTu-—
YeCKHUX YCJOBUM 5Ta OGopMa HauMHaeT TpaHCchoOpMMPOBaTHCS
B Ipyryon O0opMy, C HECKOJbKO ©OoOJjiee BBICOKOM pPacTBOPU-—
MOCTBIO, HaAIPMMEP, PacTBOPUMYD, IIPM 3BaKUCJIEHUM IIOUBH
YTOJIBHOM KMCJIOTOM, BBIEJISEMOV B I[IOUBEHHYK Cpely KOop-—
HEBEIMIM BOJIOCKAMM AaKTMBHO pPaCTyUMX 3EJIEHBX pPacCTEeHUN.

TaxkuMm oOpas3oM, yrepxaHue o¢ochopa B OMOJIOIMUECKOM
KPpyI'OBOPOTE OCYWECTBJISETCH 3a CUeT YCKOPEHHOTO OMOXMU-—
MMYUECKOT'O BBIKAUMBAHMS KaJlbLMS 3EJICHBMM PaCTEeHUIMM U3
JIMTOTEHHOTO OGOHIa MMHEPAaJIbHEIX 3allacOoB KaJlbLMsa B B5KO-—
cucreMe. OpyTMMM CJOBaMM — B INpenejlax 2KOCUCTEMH CTe-—
IeHb BaMKHYTOCTM OMOJIOTMUECKOT'O KpyTroBopoTa o dpochopy
OOJDKHa OBITh OOpaTHO MNPOIOPLMOHAJIbHA CTEIEeHM 3aMKHYTO-—
CTM OMOJIOTMYECKOI'O KpyI'OBOpOTa IO kajbuuo. Hamo nosa-
raThk, 4YTO M BCe OCTaJlbHBle OMOT'€HBl, NOHOOHO Qochopy u
KajbLUMI0 He MMelMe JIeTYyUdMX COEeOMHEHUM, TakKXe COIPSIXEHBL
B OIOHOM KpyroeopoTe c ¢pocdopom. B obmem OMOJIOTNUECKOM
KPpyT'OBOPOTE TaKMx OMOTeHOB, (Qocdopy NPMHALJIEXUT BeIy-—
mas poJib — BEeCb KPYI'OBOPOT CTPOMTCSH TakK, UYTOOB yIOepXK-—
BaTh B CHUCTeMe MakKCuMaJlbHOe KoJmuecTBO OQocdopa.

Iyg [NPOBEepKM BECKAB3aHHEIX BHIIEe I[IOCTYJIATOB O Me-
XaHU3ME BHYTPUBKOCUCTEMHOMN LUVPKYJIALUN opTodocha-
TOB IIPOBEIEHBl I[IOJIEBBIE MCCJIEHOBaHMSA CTALMOHAPHOI'O pe-
XyMa OPOIOYKIUMOHHOI'O IIpollecCa M3OJMPOBaHHOM CUCTEMH
Pa3HOTPAaBHO-OCOKOBOI'O JyI'a, B pe3yJjibTaTe KOTOPBEIX B3M-—
OVMPUYECKM YCTaHOBJIEHO, UYTO B I[IOCJeNOBaTeJIbHBIE MOMEH—
TEl BPEMEeHM MexIy 3alacoM HaO3eMHOM OMTOMacCCEL M CO-—
oepXaHMeM JIENOHMPOBAaHHBIX B KOPHeOOMTaeMOM CJIOe I10OUBEBL
opTodpoCchaT-MOHOB CyLECTBYEeT OINHO3HAYHO-QYHKLMOHAJIbHAA
JIMHEMHAas 3aBUCHMOCTb. ITO CJHYXUT ODOCHOBAHMEM IEpPCIeK-—
TUBHOCTM HajlbHeNmel paszpaboTku opTodocdaTHOTO MeTona
HATYPHBIX M3MEPEHUM NOTeHLMaJla OMOJIOTMUECKOM NPOAYyKTUB—
HOCTM IIPUPOIHBIX 3KOCUCTEM.
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Basis of the method of estimation the biological

productivity potential of terrestrial

ecosystems by measuring parameters of the
ecosystem phosphates circulation

B. Fomin, G. Voronskaya, I. Nikolishin.

Natural Environment and Climate Monitoring
Laboratory of Goskomgidromet and the USSR
Academy of Sciences

Theoretical analysis of the problem of finding a
method of measuring the capacity of the biological
productivity of terrestrial ecosystems, the main
producer of which are plants, shows that the magnitude
of this potential most dependent on some features
of internal (biological) and external (geochemical)
ecosystem cycling of phosphorus and calcium.

Of all the critical nutrients only phosphorus
don't have any forms of volatile compounds and can
not be absorbed by the plant body directly from the
air. Consequently, geochemical water cycle leads to
continuous leaching of soluble phosphorus, available
to plants, from the soil-mineral layer of terrestrial
ecosystems. In this important next obvious pattern:
the higher rate of soil washing by liquid atmospheric
precipitation, the fewer the dynamic concentration of
dissolved phosphorus compounds. At the same time, the
plant growth needed both the water, and the dissolved
in water forms of phosphorus, only available for plant
absorption. This contradiction has not yet attracted
the attention of ecologists, but his decision opens
the opportunity to assess the biological productivity
of terrestrial ecosystems in an indirect way.

It is known that calcium and phosphorus in living
tissues of plants and animals are in the divided state:
phosphorus — inside the cells and the majority of the
calcium 1is concentrated in the intercellular f{fluid.
Therefore, the destruction of dead plant and animal
tissue by saprotrophic bacteria and fungi a considerable
part of phosphorus contained therein presented primarily
phosphate ions must bind calcium cations. Binding
occurs directly in a degradable plant or animal tissue
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with the 1inevitable mixing of intracellular and
extracellular content, and by the formation of calcium
phosphate biominerals in the saprotroph body. Of these
minerals is most common Dahllite. After transfer of this
form of insoluble calcium phosphate to the soil (in the
humus) under the influence of abiotic conditions this
form begins to be transformed to another form, with a
slightly higher solubility, suchas soluble, acidification
of the soil with carbonic acid produced in the soil
environment of actively growing root hairs green plants.
Thus, the retention of phosphorus in the biological
cycle is carried out through an accelerated biochemical
pumping calcium from green plants lithogenic fund
mineral reserves of calcium in the ecosystem. In other
words - within the ecosystem degree of closure of the
biological cycle of phosphorus should be inversely
proportional to the degree of isolation of the biological
cycle for calcium. We must assume that all the other
nutrients like phosphorus and calcium without volatile
compounds also carry in one cycle with phosphorus. In
general, the biological cycle of nutrients, phosphorus
plays a key role - the whole cycle is constructed so as
to keep the system the maximum amount of phosphorus.
To check the above postulates made about the
mechanism of ecosystem orthophosphate circulation
conducted field studies of the stationary regime of the
production process of an isolated system forb-sedge
meadows, which resulted in an empirically established
that at successive times between stock and phytomass
content deposited in the root zone soil phosphate ions
exist uniquely functional linear relationship. This
justifies the prospect of further development of the
method of field measurements orthophosphate potential
biological productivity of natural ecosystems.



