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ABSTRACT

As you know, one of the important functions of phosphorus in the cell is the energy supply processes of
growth and reproduction of living matter. It falls in the middle of the cell in the form of inorganic phosphate resulting in
the active transport and is quickly activated in a variety of organic compounds and inorganic condensed phosphates -
polyphosphates. Phosphorus is included in these compounds as a result of two main reactions - phosphorylation and
phosphorylation in chloroplasts, coupled with the wind in the mitochondria. The plants use the energy - energy bonds
of ATP produced by the process of photosynthesis for growth and metabolic processes related to energy costs : CO
assimilation, absorption of various organic and inorganic compounds, the synthesis of amino acids, proteins, nucleic
acids and inorganic polyphosphates.

Showing close connection with phosphorus energy processes in a cell can be traced back to plants with
different types of metabolism are sensitive to phosphorus nutrition, such as sugar beet and winter wheat.

Since no active transport of nutrients to maintain homeostasis cannot be both at the cellular level and the
whole plant level, the level of phosphorus is an essential factor that contributes to the level of biochemical processes
at membrane level and energy basis for the maintenance of these processes due to the energy -energy relations.

Root uptake and transport of nutrients is closely linked to the processes of metabolism and energy in plant
organisms, the vitality and growth, as above-ground organs and roots.

The process of respiration is a source of energy required for the uptake of mineral nutrients. This is due to a
close relationship between the intensity of the absorption of nutrients by plants and respiration rate. For normal
growth and root respiration need a constant supply of energy to it material - the products of photosynthesis
(carbohydrates and other organic compounds) from the overhead organs. With the weakening of photosynthesis
decreases the formation and transport of assimilates in the roots, resulting and reduced absorption of nutrients from
the soil.

The phosphate fertilizers need use for the formation of high plant productivity. This is a question
exacerbated by the inaccessibility of this element for plants and limited resources reserves of phosphate deposits.
Particularly important is the study of phosphorus nutrition of plants in relation to the acidity of the soil where its
availability is further reduced. So, from the world's reserves, the total area of acid soils is approximately 30 %. In
particular, the area of acidic soils in Ukraine is 3.5 million hectares. Increase the acidity of the substrate is one of the
main factors that negatively affect not only the growth and development of plants, but also on the activity of soil
microorganisms, absorption and assimilation of nutrients, the activity of enzymes and plant productivity as a whole.
Such violations cannot be completely eliminated even after the increase in acidic soils.

In connection with the above, the purpose of our study was to investigate the influence of the conditions of
phosphorus and acidity of the substrate on morphogenesis, the functional activity of the root cells, the photosynthetic
apparatus, gas exchange of CO; and plant productivity sugar beet and winter wheat
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PE3IOME

Ak BigOMO, oaHieto 3 Baxnmemx dyHKLin docdopy B KNiTUHI € eHepreTnyHe 3abe3neyvyeHHs NpoLeciB pocTy i
BiATBOPEHHS XMBOI MaTepii. BiH noTpannse B cepeauHy KNiTUHW Y BUrNAAi HeopraHivyHoro docdaTy B pesynbrari
aKTMBHOIO NepPeHeCEeHHS i LUBMOKO BKINOYAETLCA B Pi3Hi OpraHiyHi Conyku i KOHOEHCOBaHi HeopraHivHi pocdaTth -
nonidgocdaTtn . Poccop BKNIOYAETLCA B Ui CMONYKN B pe3ynbTaTi 4BOX OCHOBHUX peakuii - docopunioBaHHs B
xnoponnactax i ocdOopUIoBaHHS , CIOMYYEHOro 3 ANXaHHAM B MITOXOHAPIAX.

[ani pocnuH1 BUKOPUCTOBYIOTb €HEprito MakpoepriyHnx 3B'a3kis AT®, Lo NPOAYKYETLCA B NPOLIECI
POTOCUHTESY AN POCTOBUX | OOMIHHMX NPOLLECIB, NOB'A3aHNX 3 eHepreTMYHUMK 3aTpatamu: acuminsuii CO»,
MOTMUHAHHSA PIBHUX OPraHiYHUX i HEOPraHiYHNX CMONYK, CUHTE3Y aMiHOKMCMOT, BinkiB, HYKNEIHOBNX KNCMOT i
HeopraHiyHux nonicocdaris . BinobpaxeHHs TiCHOro 38'a3ky ocdopy 3 eHepreTMYHUMN NpoLecamm B KIiTUHI
MOXHa NMPOCTEXUTM Ha POCNMHAX 3 Pi3HUM TUNOM MeTaboniamy, YyTNMBUX A0 MPOCHOPHOTO XKUBFEHHS, TaKMX AK
LyKkpoBun Bypsik i 03uma nwennus. Lien iHTepec BUKNMKaHUA LWe 1 TUM, LLO MWEeHNUS € a3oTodinoMm , a K BigoMo 3
niTepatypHUX gxxepen nornnHaHHA asoTy i pocdopy B3aeMONoB's3aHi: npu noninweHHi NornnHaHHSA docdopy,
NonNiNWYyeTbLCA NOrMMHAHHA a30Ty | HaBnaku.

Ockinbku 6e3 aKTMBHOrO TPaHCMNOPTY NOXMBHUX ENEMEHTIB HEMOXIMBO NiATPMMaHHSA roMeocTasy, sik Ha
KNiTMHHOMY PIBHi, TaK i PiBHi LiNoi poCnuHuW, piBeHb (poCOPHOrO XUBMEHHS € HEOOXIAHUM YMHHMKOM, LLIO
06ymoBIto€e piBeHb BioxiMiYHMX MpoueciB Ha MemMBpaHHOMY PiBHI Ta eHepPreTMYHOI OCHOBOK MIATPUMKM LMX NPOLECIB
3aBASKN eHeprii MakpoepriYHux 3B'A3KiB.

MornnHaHHA KOpeHAMW i TPaHCMOPT MOXMBHUX PEYOBMH TICHO MOB'A3aHi 3 npouecamy OBMiHy peyoBWH i
€Heprii B POCINVHHMX OpraHiaMmax, 3 XUTTEAIANbHICTIO i POCTOM, K HaA3eMHUX OPraHiB, TaK i KOpeHs.

Mpouec guxaHHA € OxeperioMm eHeprii, HeobxigHOT ANsi aKTMBHOIO MOMMIMHAHHA eneMeHTIB MiHepanbHOro
XMBNEHHs. Llum oByMOBMIOETHCA TiICHUI 3B'A30K MiXK iHTEHCUBHICTIO NMOMMMHAHHS POCITMHAMMW €MEMEHTIB XXUBMEHHS |
iHTEHCUBHICTIO AuxaHHA. [nsi HOPpManbHOrO POCTY i AMXaHHSA KOPEHS1 HEOOXiAHO MNOCTIiHE HAAXOOXXEHHSI 40 HbOro
€eHepreTUYHOro marepiany - NPoOAykTiB POTOCUHTE3Y (BYIMEBOAIB Ta iHLWMX OPraHiyHMX Crnonyk ) 3 Hag3eMHUx
opraHiB. lNMpu nocnabneHHi POTOCUHTE3Y 3MEHLLYETLCA YTBOPEHHS i TPAHCMOPT acUMINSATIB B KOPEHsX, BHacnigoK
YOro MOTiPLWYETECA XKUTTEQIAMNBHICTb | 3HWKYETHCA MNOTMMHAHHS NMOXUBHUX PEYOBWH i3 'PYHTY.

[na dopMyBaHHSI BUCOKOi NPOAYKTUBHOCTI POCIMH BUHUKAE HEOOXiAHICTb BHECEHHSA docdopHmx Aobpus. Lie
NMUTaHHSA 3aroCTPIOETLCA BHACMILOK BAXXKOAOCTYMHICTb LbOr0 €NeMEeHTY AJ151 POCIUH | 0OMEXeHOCTi pecypciB 3anacis
doccopHux poaosumwl. OcobnmBo BaxnNMBMM € AOCMIAKEHHS (POCKHOPHOrO >XMBMEHHS POCHUH Yy 3B'A3KY 3
KMCNOTHICTIO I'PYHTY, A€ MOro OOCTYMHICTb A0AAaTKOBO 3MEHLIYETbCS. Tak, 3i CBITOBMX 3anaciB, 3aranbHa nrnoLa
KUCMUX I'PYHTIB cTaHOBUTL NpunbnmaHo 30 %. 3okpema , nnowa kucnux rpyHTiB B YkpaiHi ctTaHoBUTb 3,5 MIH. ra .
36inbLlUeHHs KUCNOTHOCTI cybcTpaTy € ogHMM 3 TONoBHUX (DaKTOPIB, SKUA HEraTUBHO BMNNMBAE HE TiNbKW Ha PicT i
PO3BUTOK POCINH, @ N Ha aKTUBHICTb I'PYHTOBUX MIKDOOPraHi3MiB, NMOrMMHAHHSA Ta 3aCBOEHHS €NeMEHTIB XXMUBMNEHHS,
aKTUBHICTb (PEPMEHTHMX CUCTEM i NMPOAYKTMBHICTbL POCIMH B LinoMy. Taki MOPYLIEHHS HEe MOXyTb OyTV MOBHICTIO
NiKBiAOBaHI HaBITb MiCNA NiABULLEHHST pH.

Y 3B'A3Ky 3 BULLECKa3aHUM, METOI HaLLUX AOCNigKeHb Oyno BUBYEHHS BNNMBY YMOB (hOCEHOPHOIO XKMBMEHHS
Ta KMCMNOTHOCTI cybcTpaTty Ha mMopdporeHes, PyHKLiOHaNbHY aKTUBHICTb KNIiTUH KOPEHIiB, (POTOCMHTETMYHUI anapar,
razaoo6bmiH CO; i NpOAYKTMBHICTb POCNUH BYPSIKY LIYKPOBOIO i MLIEHUL 03MMOI.

KnioyoBi cnoBa: LykpoBuii Bypsik , 03uma nweHnus , pocdopHe XKMBNEHHS , KUCMOTHICTb , OyHKLiOHanbHa
aKTUBHICTb KITiITUH KOPEHIB , (DOTOCMHTETUYHMI anapaT , NPOAYKTUBHICTb.
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PE3IOME

Kak n3BectHo, ogHON M3 BaxHbIX OYHKUMIA dhoccopa B KNeTke ABMSETCA 3HepreTudeckoe obecnedeHue
NnpoLEeCccoB pocTa U BOCNpou3BeaeHUs xunBo matepuni. OH NonagaeT B cepeauHy KNeTkn B BUAE HEOPraHU4eCcKoro
doccata B pesynbTaTe aKTMBHOrO nepeHoca M ObICTPO BKMIOYAETCS B Pa3fnUYHble OpraHnyeckme CoeauHeHus u
KOHOEHCMpPOBaHHble HeopraHudeckne docdatsbl - nonudocdatel. Pocdop BKMNYAETCA B 3TM COEAMHEHUSA B
pesynbTaTe ABYyX OCHOBHbIX peakuuin - hocopmnupoBaHns B xroponnacTtax u ocopunupoBaHunsi, COnpsiXKEHHOro
C AblXaHMeM B MUTOXOHAPUSIX.

[anee pacTeHWss MCMONb3YKT 3HEPrno Makpoaprimyeckux ceasen ATD, npogyuupyemon B npouecce
doToCUHTE3a ONA POCTOBbIX M OOMEHHbIX NMPOLECCOB, CBA3AHHBLIX C 3HEPreTUYEeCKMMMU 3aTpatamu: acCUMWUNSLUN
CO,, nornoweHnss pasnuyHbiX OpPraHUY4ecKUX W HEOPraHUYEeCKUX COEAMHEHWI, CUHTE3a aMWMHOKUCIOT, Oerkos,
HYKIMEUHOBBIX KUCIOT U HEOPraHW4eckux nonndocdaTtos.

OTobpaxeHue TecHon cBA3n ocdopa C SHEepPreTMYeCcKMMM NpoLieccamn B KIeTKe MOXHO NpocneanTb Ha
pacTeHnax ¢ pasHbIM TUNOM MeTabonuama, YyBCTBUTENbHBIX K (POCHOPHOMY MUTAHUIO, TaKMX Kak caxapHasi cBekna
1 03umas nweHuua.

Mockonbky 6€3 akTMBHOrO TpaHCMnopTa NUTaTeNbHbIX ANIEMEHTOB HEBO3MOXHO MOAAEepXaHWe romeocTasa,
KaK Ha KNeTOYHOM YpPOBHE, TaK U YPOBHE LIENOoro pacTeHusi, ypoBeHb (oochopHOro NuTaHms siBNsieTcst Heo6xoanMbIM
dakTopom, 0bycnaBnMBaloWMM YpoBEHb BMOXUMMYECKMX MPOLECCOB HA MeMOpPaHHOM YPOBHE W 3HEpPreTu4eckomn
OCHOBOW NoaaepXaHusi 3TUX npoLeccoB Gnarogaps 3HEPrM MakpO3PTMYECKMX CBA3EN.

MornoleHne KOPHAMU U TPaHCNOPT NMTAaTENbHbIX BELLECTB TECHO CBA3aHbI C Npoueccamy obMeHa BeLLecTs
W 3HEPrMn B pacTUTENbHbLIX OPraHN3Max, C XXM3HeAEeATENbHOCTbIO M POCTOM, KaK HaA3€MHbIX OPraHoOB, Tak U KOPHS.

Mpouecc AbixaHnst ABNAETCA MCTOYHMKOM SHEPrumn, HeobXoaAMMON AN aKTUBHOIO MOrMOLLEHNUS 3rIeMEHTOB
MUHepanbHOro NuTaHusa. 3TMM obycnoBnNMBaeTCA TECHas CBA3b MeXAY MHTEHCMBHOCTBLIO MOIMOLLEHNS pacTeHnsamMu
SMNEMEHTOB NUTaHWA W WHTEHCMBHOCTBIO AbixaHus. [ns HOpmanbHOro pocta M AblXaHus KOpHA Heobxoanmo
NOCTOSIHHOE MOCTYMNMIEHUE K HEMY 3HEPreTMYeckoro mMaTtepuana - NpoaykToB ¢OTOCMHTE3a (YrmeBOA4OB M APYrnxX
OpraHN4Yecknx CoeauHeHn) n3 Hag3eMHbIX opraHoB. Mpu ocnabneHnn oTocMHTE3a ymeHbLLaeTcs obpa3oBaHue U
TPaHCNOPT acCUMUISITOB B KOPHSAX, BCMEACTBME YEro yXyALaeTcs XU3HEAEATENbHOCTb U CHUXaETCst NOrnoLLeHne
nuTaTenbHbIX BELLECTB 13 NOYBbI.

[Ona dopMUpOBaHNS BbICOKOW MPOAYKTMBHOCTU pacTEHUA BO3HUKAET HeobXxoOAMMOCTb BHECEHWS
docthopHbIX yaobpeHuin. ATo BONPOC 0b6oCcTpsieTca BCNeacTBMe TPyAHOOOCTYNHOCTU 3TOr0O afieMeHTa Ans pacTeHui
W OrpaHWYEHHOCTN PecypcoB 3anacoB HOCOPHbIX MecTopoxaeHun. OCOBEeHHO BaXHbIM SBMSETCA UccneaoBaHne
OoCOpPHOro NUTAHWS pacTeHW B CBA3M C KUCIOTHOCTbIO MOYBbl, A€ €ero [AOCTYNHOCTb [AOMOMHUTENbLHO
yMeHbluaeTcsi. Tak, M3 MUPOBbIX 3anacoB, obLias nnowanb KUCMbIX NoYB coctaBnseT npubnuamtensHo 30%. B
YaCcTHOCTM, MNnolWagb KUCMbIX No4YB B YkpauHe cocTtaBnsieT 3,5 MnH. ra. YBenuuyeHue KUCroTHocTu cybctparta
ABMNAETCA OOHWUM M3 rMaBHbIX PaKTOPOB, KOTOPbIA HEFATUBHO BNUSIET HE TOMBLKO Ha POCT U Pas3BUTUE PACTEHUIA, HO U
Ha aKTUBHOCTb MOYBEHHbIX MWKPOOPraHW3MOB, TMOMMOWEHNE U YCBOEHWE 3MEMEHTOB MNUTAHWS, aKTUBHOCTb
(PEPMEHTHbIX CUCTEM M MPOAYKTMBHOCTb PacCTEHWA B LENOM. Takne HapylweHus He MOryT ObiTb MONHOCTbIO
NVKBMOUPOBaHbI AaXke nocrne nosbiweHns pH.

B cBS13u C BblweckasaHHbIM, LEMNbio HaLLIUX UCCreaoBaHui Gbino n3yyeHue BnusHUS yCrnoBuin hocdopHOro
nATaHMA W KUCMOTHOCTM cybcTpata Ha mopdoreHes, (YHKUMOHANbHYIO aKTUBHOCTb  KIETOK  KOPHEWN,
doTocuHTETUYECKMIA annapart, razoobmeH CO2 1 NpoaYKTUBHOCTL PACTEHUIN CBEKITbI CaXapHOM M MLIEHULbI O3UMOIA.

KnioueBble cnoBa: caxapHas cBekna, o3umasi nweHuua, ¢ocdopHoe nuTaHue, KUCMOTHOCTS,
(PYHKUMOHarNbHasa akTUBHOCTb KIEeTOK KOpHEeW, (hOTOCUHTETUYECKMIA annapart, NPpoayKTUBHOCTb.
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