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YV cmammi oxapaxkmepusosano Gionoziuny ma mokcuuny pons Qocgopy, posenanymo npuuunu eunuknenns degiyumy Docghopy
8 IpyHmax wa mepumopii Yxpainu. Bemanosneno, wjo 013 (yHKYIOHY8AHHA HCUBUX OP2AHI3MIB, 30Kpema pociuH, Hecmaya Pocghopy
BHAYHO BIIUBAE HA NPOYECU POCMY, Memabonizmy ma omocunmesy mowo. Toxkcuuna 0is Docopy 6uasAembes y HAKONUUEHHI Y Bpo-
OYKMaAX CLIbCbKO20 20CH00apcmed, HAOTUUOK Pocopy 6 SKUX He2amugHO GNIUBAE OISl CROJCUBAUIE YiET nPOOVKYIT | ModKce nposi6U-
much SIK 'y Qopmi Xapuoeux ompyenb, max i y opmi cepliosnux 3axeopiosans. Pozensinymo ocnoeni gpopmu icnyeanns cnonyk @oc-
Gopy y tpynmax (pyxauea gopma, Maiopyxauea ma Qikcosana opmu), ix ckiao ma 63aemo38 830K MidC HUMU, OOCHYRHICIb KOJICHOT
3 ¢hopm 0l NO2NUHAHHS MA BUKOPUCIAHHS POCIUHAMU, XAPAKMEPUCMUKY IPYHINY, W0 6RAUSAIOMb HA pyXausicmp cnoryk Qocdopy.
Vsacanvheno naseni memoou ma memoouku ananizy emicniy piznux gopm cnoryk @ocpopy 6 IpyHmax. Bsazani, ons eusnauenns @oc-
opy 3a36unail GUKOPUCMOBYIONb MAKI MEMOOU AHATIZY: (OMOMEMPUYHUL, MUMpUMempuynul, amomio abcopoyiunutl. Hasedeni
namu memoou (memoo Kipcanosa, memoo Mauueina, memoo Yupixosa) marome neeui 6iOMinHocmi, npome 6ci 6azyiomvscs Ha pomo-
Konopumempuuromy memooi. [lis eusnavenns 6anosoeo emicmy @ocopy suxopucmosyioms mooudikosany memoouxy 3a I'inzoype,
Leenosor, Bynvgiye IIpu 6ubopi memody ma mMemoouKy anauizy OCHOGHUM YUHHUKOM € 3abesneueHicmo 1a0opamopii HeoOXioHuMu
Mamepianamu ma peazeHmami, 0ocmyn 00 npunadie. Bemarnosneno sanexcricmo ubopy memoouku ananizy emicmy @ocgopy 6io
napamempig IpyHmy, ujo 0ocioxcyemvca. Aemopu Oitiuinu 8UCHOBKY, ujo nio uac ananisy emicny @ocgopy 6 IpyHmax eudip memoouxu
Mae 6azysamucy Ha muni Ipynmy, Akuil docuioxcyemoca. Ipiopumemmnumu 0ns ananizy € pyxomi cnonyku Qocgopy, ockinbku 80HU Hall-
Oinblile BUKOPUCTNOBYIOMbCS. POCTUHAMU.

Kniouosi cnosa: gocop, pocpamu, pyxmusuii pocghop, pocpamu y rpynmi, Konopumempuynuti Memoo.

Macak Stanislav, Vakal Yuliia. Features of the analysis of phosphorus content in soils

The article describes the biological and toxic role of Phosphorus and considers the causes of Phosphorus deficiency in soils in
the territory of Ukraine. It has been established that for the functioning of living organisms, in particular plants, the lack of Phosphorus
significantly affects the processes of growth, metabolism and photosynthesis, etc. The toxic effect of Phosphorus is manifested in
the accumulation of agricultural products. The excess of Phosphorus has a negative effect on the consumers of these products and can
manifest itself both in the form of food poisoning and in the form of serious diseases. The main forms of existence of Phosphorus
compounds in soils (mobile form, immobile and fixed forms), their composition and the relationship between them, the availability of each
of the forms for absorption and use by plants, soil characteristics that affect the mobility of Phosphorus compounds are considered.
The existing methods and methods of analysis of the content of various forms of phosphorus compounds in soils are summarized. In
general, the following methods of analysis are usually used to determine Phosphorus.: photometric, titrimetric, and atomic absorption.
The methods presented by us (Kirsanov's method, Machigin'’s method, and Chirikov’s method) have certain differences, but they are
all based on the photo-colorimetric method. To determine the gross phosphorus content, a modified method according to Ginzburg,
Shcheglova, and Wulfius is used. When choosing a method and method of analysis, the main factor is the provision of the laboratory
with the necessary materials and reagents and access to devices. The dependence of the choice of the method of analysis of phosphorus
content on the parameters of the soil under study was established. The authors concluded that during the analysis of phosphorus content
in soils, the choice of methodology should be based on the type of soil under investigation. Mobile compounds of Phosphorus are
prioritized for analysis, as they are the most used by plants.

Key words: Phosphorus, phosphates, mobile Phosphorus, phosphates in soil, colorimetric method.

HocnimkenHas BmicTy ¢ocdariB y IpyHTaX € TOBOII
akTyanbHuUM A Yipainu. @ochop € ogHEM 3 HaWOUTBII
BOXJMBUX OIOTEHHUX €JEMEHTIB 1 BHUKOPHUCTOBYETHCS
B TpoIecax J>XUTTENISIIBHOCTI OLIBIIOCTI KMBHX Opra-
Hi3MiB. OcoONMMBY poJib BiH Bifirpa€ B J>KATTI POCIHH,
OCKITbKH HEOOXiTHHUN I POCTY, POSMHOXEHHS, TIPOIIECiB
MeTabomnizmy, poTocuHTe3y. 3 omHOTO OOKY, HecTada (oc-
(dopy IPHU3BOAUTH O MOPYIICHb POCTY Ta PO3BUTKY, 3HHU-
JKeHHsI BpokalfHOCTI pocimH. IlpomiarHocTyBaTH HecTtauy

®ochopy MoxkHA 3a 3MIHOIO 3a0apBICHHS JUCTKIB — i3
3eJICHOT0 3a0apBIICHHS Ha CHHIOBATO — 3€JICHE 3 OPOH30BUM
BiTIHKOM, IIPH IIbOMY JIUCTOYKH POCIIHH CTAIOTh IPIOHIMHA
it By3pkuMu. DOHOBHIT BMICT pocdopy y TpyHTaX 3a3BHUAN
HEIOCTATHiH, 0cOOMMBO 3 BpaXyBaHHIM 00’€MiB arporpo-
MHCIIOBOTO BUPOOHHUIITBA B YKpaiHi, TOMy HECTady KOpery-
FOTh BHECCHHSM TOOPHB, B TOM 7K€ Yac KUTbKICTh CHPOBUHH
JUIA X BHPOOHHIITBA TAaKOXK JOBOJI OOMEKEeHa. 3 1HIIOTO
00Ky, HaJUTUIIIOK BMicTy Gochopy B IpyHTaX MOXKE BHKIIHU-
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Puc. 1. Cnonyku docdopy y rpynri

KaTH TOKCUYHY JIif0, HAKOITUYYIOCh Y BUPOLICHHX Ha TOJISIX
CITBCHKOTOCIIOAAPCHKUX MPOAYKTAX, IO Y IMOAANIBIIOMY
CIPUYHHUTH PO3BUTOK PIZHOMAHITHHX XBOPOO Ta XapIOBUX
OTPYEHB Y BCIX CIOkKBadiB. ToMy HEOOXiTHO 000B’SI3KOBO
3MIACHIOBATH KOHTPOJb 32 BMICTOM (hocdar-ioHiB B IPYHTI,
K1 3 HbOTO TIOTPATIISAIOTH B TKY, & IOTIM B OpTraHi3M JIFOIUHI
Ta TBapuH. ToX 1715t SMEHIICHHS BIUIMBY Ie(ilUTy 9u Haj-
Ky (pochopy Ha pOCTHHH, TBAPUHH Ta JIFOACTBO, CIIiT
PEryJIIpHO NPOBOAUTH MOHITOPHHT HOTO BMICTYy B IpyHTaxX
Ta NIyKaTH OULIXH SIKOMOTa e(DeKTUBHIIIOTO BUKOPHCTAHHS
nmo6puB [1-3]. Takoxkx MOTPiOGHO KOHTPOIIOBATH BMICT (poc-
dopy B TpyHTI, OCKinmbkn Gochop € OTHUM 3 eIEMEHTIB,
SKHUH BiZIOBIZa€ 3a 1OTO POIIOYICTS.

®Docdop y rpyHTI 3HAXOAUTHCS Y CKIIa/Ii HU3KH OpTaHid-
HUX Ta HEOPTaHIYHUX PEIOBMH. BoHM yMOBHO mmofineHi Ha
TPH TPYIIN 32 CBOEIO PYXIHUBICTIO [4]:

1) pyxnuBa (po3unHHa) (hopMa: HEOPTaHIYHI PO3UHHHI
thocdaruy;

2) manopyxmnmBa ¢opma: pochop 3B’s3aHUI 3 aMFOMi-
Hi€M, KaJBI[iEM, 3aJ1i30M, IMOCTYTIOBO 3AaTHUN ITEPEXOTUTH
y pO3YUHHY (pOopMYy.

3) ¢ikcoBana popma: MiHEpaJH Ta OPTaHigYHI PpEIOBHHU
thocdopy, o ayke MOBUTHEHO MiHEPaTi3yIOThC.

®opmu cioyk Pochopy y IpyHTI MatOTh pi3HAN piBeHB
JOCTYITHOCTI ISl TIOIIMHAHHS POCIIMHAMH, TIPH LBOMY BCi
(opMH 3HAXONATHCA B TOCTIHHIA AWHAMIUHINA piBHOBa3i
Mix coboro (puc. 1) [5].

Haii6inpmn BaXkTMBOIO 3 HABEACHHX (OPM € PyXIIHBa
(hopma IpyHTOBOTO PO3UYHHY, OCKIIEKH caMe BOHa Oe3roce-
PEeIHBO BUKOPHUCTOBYETHCS poCIHHAME. ToMy B XO7i aHalTi-
TUYHOTO BU3HAUEHHS BMICTY (hocdariB y IpyHTax B HEPILy
Yepry BH3HA4YalOTh PYXJHBY (OpMY, a TaKOXK 3arajbHHH
(BastoBwmif) BMicT ocdopy.

Jlis BHW3HAUEHHS BaJIOBOTO BMIcTy Qochopy BHKO-
PHUCTOBYIOTh MonmudikoBaHy MeToanky 3a ['im30ypr, Iller-
noBoro, Bymediyc. HaBaxky rpyHTY 0O0pOOISIOTH HU3KOIO
PEaKTHBIB Ta BUIAIIOIOTH JUIl MAKCHMAJIbHOTO BUITyYEHHS

docdopy, micas 9oro BU3HAYAIOTh HOTO BMICT KOJIOpHUME-
TPUYHUM aHATi30M [6].

Jmns ananizy pyxomux ¢opm (ocdariB BHKOPHCTOBY-
€ThCS IEKTbKA PI3HUX METOIIB, 3aJ€KHO BiJl THITY TPYHTY.
Merton KipcanoBa — st BusHa4eHHS (ocdartiB y TpyHTaX
OTTiJI30JIEHOTO PSIAY, POKPUBHUX Ta BMIMIyBaJIEHUX TOPO-
nmax 30HU [lomiccs. Meton Maunrina — it kKapOOHATHHX
TpyHTiB. Metox UnpukoBa — I CipuX JICOBHX TPYHTIB
Ta HeKapOOHAaTHHUX YOpHO3eMiB. HaBeneHi MeTogm MaioTh
MeBHI BiIMIHHOCTI, TIpoTe BCi 0a3yrOThCS Ha KOJIOpHUMe-
TpuaHOMY MeTomi [7-9].

OCKITBKH pyXJIHBICTh (hocdariB 3HATHOIO MIpOTO 3aje-
KUTDH BiJI TTapaMeTpiB IPYHTY, IPH BHOOPi METOAWKU IS
aHaNI3y CINIiJ 3BEpPTAaTH yBary Ha TakKi TOKa3HWKH: THII
TPYHTY, BMICT MiHEpaJbHUX Ta OPTaHiYHUX PEeYOBWH, pH,
TeMIeparypa, aepailisi, BOJIOTIiCTb IpyHTY [4].

Bzaram, mns BusHaueHHs Docdopy 3a3Buyail BHKO-
PUCTOBYIOTh TaKi METOOW aHami3y: (OTOMETPUIHUH,
TUTPUMETPUIHNH, aroMHO abcopOmiitamidt. [Tpm BHOOPI
METONy aHalli3y OCHOBHHUM YHHHUKOM € 3a0e3MedeHiCTh
nmaboparopii HEOOXiMHUMH MaTrepiajJaMH Ta pearcHTaMH,
JIOCTYTI JI0 TIPUITAIB.

I'IK mns pyxmmBux ¢opm dochopy y mepepaxyHky Ha
P,O, Beranorneno Ha pisHi 200 MI/KT CyX0i HAB&KKH IPYHTY.
Ile 3HaueHHS 3a3BHYail HE IEPEBUIIYETHCS, OCKUTBKH Ha
TEPUTOPIsX, HA SIKUX BHOCSATHCS M0OpHBa, (ochop aKTHBHO
TIOMIMHAEThCST pociuHaMu. [Ipy mboMy ciif BpaxoByBarH,
mo QocdarHi 10OpHBa MOXKYTh MICTUTH JIOMIIIKH, & TaKOXK
BHOCHTHCH y BUIVISI KOMITIEKCHHX T0OpuB. Hanpukman, mpn
BHECEHHI KOMIDIEKCHUX pimkux noopms ix [JIK xoHTpOmIO-
€THCSI 32 BMICTOM pyXoMoi popmu ocdariB y rpyHTi [10].

OTxe, py BHOOPI METOIMVKH /ISl BU3HAYCHHS BMICTY
cnonyk @ocdopy y IpyHTaxX B IEpry 4epry CIill OPi€HTY-
BaTUCh Ha THUII IPYHTY, 10 AOCIiKyeThes. [lepmoueproso
MoTpiOHO BH3HAUaTH pyxoMmy (pO3dnHHY) (QOpPMY CITOIYK
Docdopy, OCKITEKH caMe BOHA Oe3MmocepeTHE0 BUKOPUCTO-
BYETHCSI pOCITHHAMM.
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