EKOJIOI'TA

O6yCJ’[OBJ’IeHbI HHI[yKHPICﬁ OHOXMMHUYECKOIO0 OTBETA PaCTUTECIIBHBIX KIJIETOK Ha CTPECC, BBI3BAHHBIN
HMOHHU3HPYIOIIUM O6J'[y‘-IeHI/IeM, 4To0 BEAET K ACrpaJallii HYKJIEHMHOBBIX KHCIIOT, MO,Z[I/I(I)I/IKaLII/II/I
KJICTOYHOM CTCHKHU, HAKOIUJICHHIO KpaxmaJia, [IpoTCOoIn3y 1 KOH(bOpMaI_II/IOHHLIM TNPEBPALICHUAM OEIIKOB.

Kntouegvie crnosa: penmeenosckoe usiyuenue, ungpaxpacuas cnekmpockonusi @ypwve (FTIR), unoyyuposantuie
obnyyenuem duoxuMuecKue UsMeHeHUs, 2UNepyyeCcmeumenbHulll OMmeem, KiemoyHas CIneHKa
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CHANGES IN THE NON-PIGMENTED COMPOUNDS IN LEAVES OF IRRADIATED
ARABIDOPSIS THALIANA (L.) HEYNH. PLANTS

The action of radiation on plants often causes structural and metabolic changes that occur over a long
period of time after irradiation. In order to analyze changes in composition of non-pigment
compounds of the plant assimilative organ, leaf, the Fourier-transform infrared spectroscopy (FTIR)
was used. On the basis of the analysis of the FTIR spectrograms of the lyophilized rosette leaves of
Arabidopsis thaliana 30 days after X-irradiation at dose 21 Gy it can be concluded that there are
significant changes in the content of polysaccharides, nucleic acids and proteins. In particular, in the
leaves of irradiated plants the content of proteins and nucleic acids was greatly reduced, pectin and
lignin were replaced by cellulose and hemicellulose, starch was accumulated. The composition of
fatty acids in the cutin in the leaves of irradiated plants has been undergo structural changes. Also, a
slight increase in the ratio of the number of beta-sheets to the number of alpha-helix domains of
proteins has been observed. The changes can be related to the induction of the biochemical response
of plant cells to ionizing radiation, leading to the degradation of nucleic acids, modification of the cell
wall, accumulation of starch, proteolysis and conformational changes in proteins.

Key words: X-radiation, Fourier-transform infrared spectroscopy (FTIR), radiation induced biochemical
changes, hypersensitive response, cell wall
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HAKOIIMYEHHA ®OC®OPY B OPI'AHI3MI NASTURTIUM
OFFICINALE R. BR.

[Mo6mmzy p. Ceper B wMexax M. Tepromiiap (49°29'15” mH. mr., 25°34'51" ¢X. 1.) BHABJICHO
BereTyBaHHS HacTypuii 3BUuaitHol (Nasturtium officinale R. Br.), sixa Mae BUCOKY HaKOIUYyBaJbHY
30aTHICTh 1OA0 crnonyk ¢Gochopy. HalledexkTUBHIIIMMU 3 TOYKM 30py HakomudeHHS (ocdopy €
KOPCHEBO-CTEOIOBA YaCTHHA POCIUHU, IO CHPUSE BHIYYCHHIO 3 €KOCHCTEMH (POCHOpPHHX CHOIYK
MEPeBaKHO 3 TPYHTOBOTO INApy Ta 3 TOBII BOAW. JIS MPaKTHYHOTO BHKOPHCTAHHS y MOKPAIIeHHI
€KOJIOTIYHOTO CTaHy BOJOMM Ta 3MEHIICHHS iX €BTpOQiKallil MUITXOM BHIYYCHHS CIONyK (ocdopy,
3BAYKAFOUM HA MIBHJKICTh HAPOCTAHHS 0iOMacH POCIMHH y TiIPOIEHO3i, MBUIKICTh Ta TPUBAIICTb
Bereranii, N. officinale € nepcnektuBHUM (ochopemenialiiiiHuM BHIOM.

Kniouoesi cnoea: Nasturtium officinale R. Br., hocghop, Hakonuuenns, ciopoekocucmema
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BopHi pociiMHE BOJNOAIIOTH BUCOKOIO aKyMYJIOIOYOI0 3[aTHICTIO IOJIO MOJIIOTAHTIB Pi3HOT XiMIYHOT
OpupoAu. Y HHUX PO3BHHYTI HaA3BUYalHO e(EeKTHBHI MEXaHi3MH HOrTUHaHHS (ocdopy, Xxoua He BCi
Horo (GopMH € JErKOZOCTYITHHMH. 30KpeMa, y 0araTh0X HAYKOBHX IPALSIX BUCBITIIOETHCS MHTAHHS
PO HAKOIMYYBAIBHY 3JIaTHICTh OI0T€HHUX PEYOBUH BOJIHUMH POCIUHAMU [3].

ToMy, METOI eKCHepHUMEHTY OyJo 3’sCyBaTH HAKOMWYYyBAIBLHY 3MaTHICTH (OChOpY BHIIMMHU
BOJHHMMH POCIMHAMH 3 PIUKOBOI €KOCHCTEMH MpH (PIKCOBAHMX yMOBaX 3POCTAaHHS 3a IiJABUINEHOTO
BMicTy dochopy y Boi.

MarepiaJ i MeTOaM T0CTiTIZKEHD
HocnimxyBanu dochopakyMmynoody 34aTHICTh HACTYpLii JiKapchKoi, momupeHoi Big €Bpomnu a0
HenTpanpHOi A3ii.

Hacrtypuis 3Buuaiina, abo HacTypiis Jikapceka, abo Boasauit kpec (Nasturtium officinale R.
Br.): IlapcrBo: Pocmunam, Bimmin: KsitkoBi, [lopsygok: Kamycrtongitai, Pomuna: Kamycrsni, Pin:
Hacrypuis, Bun: Hactypuist 38uuaiina (Nasturtium officinale R. Br.).

Crebna cTensATbCs, TOBCTi, HOPOXHHUCT, A0 50-60 cm y goBxuHy. JIucTs 3ejeHi,
MEPUCTOPO3CiueH] , 3 MUPOKUMHU UYepelKaMy 1 2-7 mapamMu JoBractux abo OBajJbHUX JIMCTOYKIB 3
OUTHIII BEJIMKAM Ta OKPYIJIMM SHIEMOMIOHMM BEpPXiBKOBUM JIHCTOYKOM. PocniHa mBiTe OLTAMHU
JpiOHMMHU KBITaMU Y TpaBHI — CEpITHI, 310paHIMH y HalliBIapacoiIbKh. BiaIBiTatoun, yTBOPIOE LTI —
KOPOTKHIA, PO3AYTUH, 3 OMYKIMMH CTYyJKamH, 0e3 >KHJIOK CTPYYOK 3 TPOJOBIYBAaTHMH, IJIOCKUM
HaciHHAM. BoHa — TumoBuii riapodit, Mae c1a0OpO3BHHEHI MiI3eMHI MAaroHH, SIKi KPIIUIATHCS IO
prOEPEKHOr0 MYy Ta KaMiHHS.

Pocte y nukoMy BUTIISIAL B MICIUIX, Jie IPUCYTHS BOJIOTa (BOIXOWMH, JKepena, KaHaBH, TOIIO).

[Ipobu pocnun Bindupau 3 p.Ceper, mo npotikae B Mexax TepHomons (puc. 1).

Puc.1. Kaprocxema nouupeHss

nonynsuii Nasturtium officinale R. )
Br.-49°29'15" nx. ., Puc.2. ®oro 3 micus 3poctanus N.

25°34'51" cx. n. officinale R. Br.

(p. Ceper). Macmra6 1:10 000

Jlns mocmipkeHHsT TMOTIMHANBHOT 31aTHOCTI (ocdaTiB i3 Boxu OyB MpOBENCHHUN MOACTBHUI
excnepumeHT. s nporo i3 p. Ceper B oxoimusax M. TepHomons Oyno BiniOpano Hacrypuiro
nikapcbky (Nasturtium officinale R. Br.). HacTuHy BifiOpaHuX 3pa3kiB POCIMH OyJIO MOMILIICHO Y
TIPOCTEPHITI30BaHI CKIIAHI eMHOCTI MicTKicTio 10 M’ 13 Bog010 3 p. Ceper, 1mo IpHItHsITH 33 KOHTPOb
(K). dns momemsHOTrOo nociiny (/1) y piukoBy BOAy IoJaBand pO34YMH IUTiApodocdary HaTpiio
(NaH,PO,), B sixomy docop (P) B3situit y xinbkocti 3,5 MIr/nmM® — KOHIIEHTpamis, IpH SKil e1eMEHT
AKTUBHO MOTJIMHAETHCS POCIMHAMH 13 BOAM Ta PIBHOMIPHO PO3MOIIAETHCA Y JIUCTI, cTeO Ta KOpeHi
[3]. Ekcrio3uiiis poCciIHH Ha PO34YMHAX Ta Y MPHPOJHIM BOMI TpHBajia BIPOJOBK YOTHPHOX MICAIIB (3
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’KOBTHS 110 cideHb). Temmeparypa moBiTps B nmpuMilneHHi craHoBmia 18-20°C, temneparypa Boau 14-
16°C, ocitnenicte — 10000 JIk 3a 1ONOMOTOIO JIFOMiHECIIEHTHHX JlaMN (CBITJIOBa/TeMHOBa (a3zu —
16/8 rox). Buznauanu Bmict QocdariB y Bomai Ta BMICT ¢docopy y pociuHI (POTOMETPUIHUM
MeTozoM 3 MoutionatoM amoHito (NH4),MoO,. Bracmigok B3aemomii oprodocdary 3 MomidbaaTom
aMoHiI0 y kucioMy cepemouini (pH=1) y mpucyTHOCTI acKkopGiHOBOi KHCIIOTH YTBOPIOETHCS
IHTEHCUBHO 3a0apBJieHa Y CHHIM KOJIp CIIOJIyKa — «MOJiOJIeHOBA CHHBY». UyTJIHMBICTH BU3HAUCHHSA
cranouts 0,02 mMr PO, /mM’. Onrtuuny rycTuHy po3umHiB BuMiproBamu mpu A= 690 mm. Jlns
epepaxyHKy OTPUMAHHX BEIMYHH y KOHIEHTpamiio (ocdopy ¢ocdaris, Mr P/am’, mokasHuku
MHOXxH Ha 0,3263. (MBB 081/12-0005-01), orucanum [1]. OTpumani 1aHi onpaboBaHi METOIaMu
BapianiiHOi CTATUCTUKH.

Pe3yabTaTh 1ocaiiKkeHnb Ta iX 00roBopeHHs!

IMosiBa N. officinale y mexax M. TepHONONS TIOB’A3aHa 3 MiIBUIICHHIM CEPEIHBOPITHOI TEMIIEPATYPH,
M’SIKUMH MQJIOCHDKHUMH 3MMaMH, 3MEHIICHHSIM KUJIBKOCTI OMaAiB, IMEPECHXaHHIM Ta MPOTPiBaHHAM
BOJOWM, iX eBTpodiKkali€l0 Ta CKOPOYEHHSAM apeally i EKOJIOTIYHOI poJli y MICHEBHX BOJHHX
OiolleHO3aX TpaaUIHHUX JOMiHAHTHUX BuUAiB: He3abyaka OomnotHa (Myosotis scorpioides L.),
Jlenemnsik Benmukuit (Glyceria maxima), Ctpinonuct 3pudaitauii (Sagittaria sagittifolia L.) Tomo. Ha
¢oni X mporeciB N. officinale BusBUIacs KOHKYPEHTHHM BHJOM 1 IIOCTYIIOBO PO3IIMPIOE CBIH
apeai 3a paxyHOK aOOpUTeHHUX BUIIB.

VY pesynpTaTi JOCHIIPKEHb BCTAaHOBIEHAa AWHaMmika BMicty docdopy y N. officinale,
MpeJCTaBjIeHa Ha PUC. 3.
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Puc. 3. lunamika BMmicTy pocdopy (Mr P,Os) v N. officinale y po3pi3i MicsmiB: a —
KOHTPOJIb, O — JIOCJIJT; MICSAIl JOCHIJKEHHsI: 1 — )OBTEHb, 2 — JIUCTONA, 3 — IPyACHbD, 4
— ciyenp; M £ m, n=3.
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BcraHoBiieHO, 1110 BIPOJOBXK TMEPIIOrO Ta JPYroro MicsiiB jgocmixkeHs N. officinale
HaileekTuBHilIe akymynoe ¢ochop cTedso, Bif SIKOTO eeMEeHT HaIXoAuTh 10 Jucta. OnHak,
BIPOJOBXK TPETHOI0 Ta YETBEPTOrO MICAIIB, HaHOLIbIIa aKyMyJrOIOYa 3[aTHICTh BHSBICHA Y
KOpCHEBiil cHCTeMI 13 MAKCUMAaJIbHUMU ITOKa3HUKAMH Y YSTBEPTHH MiCSIb JOCIiIKSHHS.

VY nocnimKyBaHHX POCIMHAX 3MEHIICHHS HAKONWYIYBAJIBHOI 34aTHOCTI (ocdopy y YacTHHAX
pocnuHu BinOysanocs no-pisHomy. Tak, 42,3% y KOHTponbHUX Mpobax 1 44,2% y mocnigHux mpodax
docthopy akymynsoBaHo y ctebui, 32,9% 1 32,4% y xopeHi i1 25,2% 1 23,2% y nucti BianosiaHo. Y
M. scorpioides 47,0% y xoHTponbHEX 1Ipodax 1 50,1% y mocmigaux mpobax ¢pochopy aKyMyJIbOBaHO
y crebm, 31,0% 1 30,5% y mmeti 1 23,6% 1 19,4% y xopeni BimnoBimHo. OTxe, y N. officinale
HalKpalie pO3BHHYTa KOPEHEBO-CTEOJOBE IOIMMHAHHA (ocdopy. BiaMideHi Buime BiIMiHHOCTI
MOXYTh OyTH TOB’513aH1 3 0COOIHUBOCTAMU OyJOBH KOPEHEBOT CHCTEMH, CTE0JIa Ta JIUCTKIB POCIUHH, &
TakoX (Pi310JOTIYHUMU OCOOJHMBOCTSAMHU KHUTTEAUIBHOCTI Ta OOMIHY pPEYOBHH 1 €KOJIOTO-
(h1310JI0TIYHUMY BUMOTaMU POCIIMHH JI0 CEPEIOBUINA iICHYBaHHS .

Otpumani JaHi 1momo BMicTy (ocdopy y pOCIHHI CHIBBIIHOCATHCS 3 aKyMYJIFOIOYOHO
3maTHiCTIO QocopHux crnonyk 13 Boau. Koedimient HaxommueHHs (ocopy y N. officinale
MIPEJICTABICHO HA PUCYHKY 4.

KoecilieHT HakonnyeHH:
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Puc. 4. Koedimient nakormmuenns P y N. officinale 3 Bonu: a — KOHTpOIbHI podu, 6 —
JOCITIHI TIPOOU; MICAIl OCHTIKEHHSI: 1 — %OBTEHb, 2 — JUCTONA, 3 — TPyACHb, 4 —
clueHb
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Bcranosneno, mo koedimieHT akymynsmii ¢gocdopy i3 BoOAM y KOHTPOJIBHHX 1 JOCHITHHX
mpobax — 6,3 1 8,3 BiamoBimno. Ilpu upomy, N. officinale mae BUCOKY 3[aTHICTh aKyMyJIIOBaTH
dochatn KOpPEHEBOIO i CTEONOBOIO YAaCTHHAMHU. Y 3B’S3KY 3 IMEPEBaXKAHHSIM KOPEHEBOTO MULIXY
XUBIEHHA Y N. officinale MmoxiuBe BUITydeHHS (ocHOpPHUX CHONYK 3 TPYHTOBOTO Iapy Ta HAMYIY, a
TaKOX CTEOJIOBOIO YACTHHOIO 3 BOIW, IO BaKIMBO VIS BIIIYYEHHS HAUTMIIKY (ocdaTiB 3 pisHHX
CKJIAJIOBHX BOJHUX €KOCHUCTEM.

3rifHo HAMX AOCHiIKeHb Koe]ilieHT HakomuueHHS P ta xoediuieHT akymymsuii gochopy
POCIMHOI0 13 BOIM MOXHA TOJAATH psaaMu: 1 Micsib — CTEOJIO>KOPIHB>NHCTS;, 2 Micsmb —
CTeOI0>KOPIHB>IHCTS; 3 MiCAIb — KOPIHB>CTEOI0>TTUCTS; 4 MICSIb — KOPiHb>CTCOIO>IUCTSL.

INornmueauHsA ¢ocdopy i3 BOAW BOIHUMH POCIMHAMH y HPUPOJHHUX YMOBaX BinOyBaeThCs
cTe0JIOBOI0 YaCTHHOI POCIMHHOTO OpraHi3Mmy, micist 4oro Gocdop SK 1 iHII MOXKHUBHI A POCIUHU
PCUOBHHU CIPSIMOBYIOTBCSL 0 30H HOr0O IHTEPKAJISIPHOrO Ta amiKalbHOTO POCTy (JIUCTS, KOpEHs), a
motiM i B twioau [2]. Bimomo, mo HakommueHHs docdopy y crebirax poCIMH — OJHA i3 O3HaK
JIOCTaTHBOI 3a0e3medyeHocti pociuH Gocdopom. Tomy, BUXOISUH 13 OTPUMAHUX JaHUX, KOHCTATYEMO
Toii (hakT, mo N. officinale nobpe 3abe3nedyerses Gocopom.

BpaxoBytoun oTpumaHi aHi MOXHa BHpaxyBaTh (hocopakymyloouy 31aTHICT POCIUHH Y
MPUPOIHIX YMOBAX 3 METOI BUKOPUCTAHHS HACTYPIII 1151 030POBICHHS T1iJPOCKOCUCTEM.

[lix 9ac mMOMBOBOTO AOCTIHKEHHS MapIIpyTHHM METOAOM BHSBICHO, IO CEpeiHs KUIBKICTb
POCJIMH HACTYpIii JIIKAPCHKOi HAa OJHOMY M? CTaHOBHTH 192+7 ex3. [IpoOu pocinun BigOupammcs
YIIPOAOBK OCIHHBOTO BEreTaliifHOTO Mepiomy.

Tabnuys 1
Biomaca pociuuu (/M) Ta BMicT pocdopy (/M%) y N. officinale, M+m, n=5.

Moxa3znnk Best pociinna KBiTH JIMCTKH KOpiHb cTebJi0
cupa 51,04+5,79 1,55+0,39 18,48+1,92 11,86+1,72 19,15+1,76
cyxa 10,11+0,70 0,16+0,05 2,48+0,51 0,59+0,07 1,09+0,07

% BOJIOTH 80,2 89,7 86,6 95,1 94,3

/M 1,11 - 0,37 0,05 0,30
Bwmict P | % Bin cyxoi
19,98 - 14,92 8,47 27,52
Macu

SIk ToKaza’mM pe3yibTaTH JOCTIKEeHb, HAHOUTBIIE BOJIOTH MICTUTBCSA Yy KOpEHI Ta credii
pociua. ToMy BimHOCHHH BMIicT (hochopy y KopeHeBiil gacTuHi € HeBucoknM. Haiibimbime dochopy
Hakomuuye OioMaca credJia Ta JINCTKIB, 32 paxyHOK 4oro pociunu N. officinale yTpuMyrOTh OJU3bKO
20% dochopy (y pospaxyrKy Ha unctuii hocdop), a6o 6ins 1 r/m’. 3Baxkaroun Ha IUIONLY, IO 3aiiMae
MOMYJISALsT HACTYPIIii, — OIu3bko 4,5 ra, 3arajoM, B POCIMHAX MOXE 3HAXOJIUTHCS Onu3bKo 45 Kr
010JIOTIYHO TOCTYITHOTO (ochopy.

BucHoBKkH

Ha pocmimxeniit minsami p. CepeT BHSIBICHO BETeTyBaHHS HacTypuii 3Bu4aiiHOi (Nasturtium
officinale R. Br.), ska Mae BHCOKY 3araJlbHOHaKOIMYYBAJIbHY 3JaTHICTH 1070 Qocdopy.
HaifedeKTHBHINIMME 3 TOYKH 30py HaKOMIUYECHHS (Gocdopy € cTedI0-THCTKOBA YaCTHHA POCIHHH, 110
COpUsi€ BIWIYYEHHIO 3 eKocucTeMH (HOCPOPHUX CHONYK SIK 3 TPYHTOBOIO IIApy Ta 3 TOBILI BOJIH, IO
BOXJIMBO [UI O3IOPOBICHHS TiJPOEKOCHCTEMH BiJl HAJJIHMIIKy pPO3YMHHUX (ocdariB. Pocmmau
HACTYypLii y CyXOMy BHIJLIII MOXYTh MicTHTH 10 20% ¢ocdhopy (3a Macorw), TOMy IFO POCIHHY
MOJKHA BBaXKATH I[IHHUM JIKEPEIIOM 010JIOTIYHO JTOCTYITHOTO (ochopy.

OTxe, AN TPaKTUYHOTO BUKOPHCTAHHS Y TOKPAILICHHI E€KOJIOTIYHOTO CTaHy BOAONM Ta
3MEHIIEHHs X eBTpodikamii IIISIXOM BHIyYEHHs cIoilykK Qocdopy, 3BaKaw4d Ha MIBUIKICTbH
HapocTaHHs 0ioMacH POCIMHH Y TiIpOIEHO31, MBUAKICTh Ta TPUBANICTH Beretallii, N. officinale €
MEPCIIEKTHBHUM (ochopeMeiaiiiHiM BHIOM.
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fO. B. Jlioma, B. B. I pybunxo

TepHomnonbckuil HALIMOHANIBHBIN Mearoruueckuii yausepcurer umeHn Binanumupa ['HaTioka
HAKOIIJIEHME ®OCPOPA B OPTAHU3ME NASTURTIUM OFFICINALE R. BR.

Bomusu p. Ceper B mpenenax r. Tepuomonb (49°29'15" cB. mi., 25°34'51" Boct. 1.) oOHapykeHa
Beretanus HacTtypuun oObikHOBeHHOM (Nasturtium officinale), koTopas w©MeeT BBICOKYIO
HaKOMUTEIbHYI0 CIOCOOHOCTh OTHOCHTENHHO coenauHeHuil (ocdopa. Hambonee spdextuBHBIMU C
TOYKH 3pCHUS HaKOIUICHUS (pocdopa sBiIsIeTCsS KOPHEBO-CTeOIeBast YaCTh PACTEHHS, CIOCOOCTBYIOMIAs
HCKITFOUSHHIO U3 DKOCUCTEMBI (DOC(HOPHBIX COSTUHEHUH, MPEUMYIIECTBEHHO U3 TIOYBEHHOTO CJIOS U 3
TOMMM BOABI. JIJIi MPAaKTHUYECKOTO HCIONB30BAaHUS B YIYUYIICHHH 3KOJOTHMYECKOTO COCTOSIHUS
BOJIOGMOB W YMCHBIICHHUS WX O3BTPO(UKAIMU MyTeM H3bATUS coemuHeHuid (ochopa, yduThIBas
CKOpPOCTh HapacTaHusi OMOMAacChl PacTeHHs B THIPOILECHO3aX, CKOPOCTb W INPOHOJDKUTECIHHOCTD
Bereranuu, N. officinale sBnsiercs mepcrnekTHBHBIM GochopeMeHauitHIM BHIOM.

Kniouesvie cnosa: Nasturtium officinale R. Br., ¢pocghop, Hakonnenue, cudposxocucmema

Yu. V. Liuta, V. V. Grubinko
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine

ACCUMULATION OF PHOSPHORUS OF NASTURTIUM OFFICINALE R. BR.

Nasturtium officinale R. Br. which vegetate in river Seret (49°29'15" northern latitude, 25°34'51" eastern
longitude) has high accumulation capacity in relation to connections of phosphorus compaunds. The aim of
the experiment was to find out the accumulation capacity of N. officinale of phosphorus in a river
ecosystem under fixed growth conditions and high levels of phosphorus in water.

The phosphoro-activity and biochemistry of Nasturtium officinale R. Br. of the medicine, which
vegetate inside Europe out Central Asia, was studied. Plant is a typical hydrophyte, with underdeveloped
underground shoots, which are attached to coastal silt. N. officinale in May-September is blossoms.
Nasturtium officinale R. Br. was selected during the vegetation period from the Seret River, which flows
within the city of Ternopil. The content of phosphates in water and phosphorus contents in the plant were
determined by photometric method with ammonium molybdate (NH4),Mo0QO,4. The resulting data by the
methods of variation statistics are processed.

As a result of the study, it was found that the most effective in terms of accumulation of phosphorus
is the root-stem portion of the plant, which helps to remove phosphorus compounds from the ecosystem,
mainly from the soil layer and from the water column. It should be noted that the resulting data on the
content of phosphorus in the plant correlate with the accumulation ability of phosphorus compounds from water.

Consequently, N. officinale has a high accumulation capacity for phosphorus compounds. Dry plants
can contain up to 20% phosphorus, so this plant can be considered a source of biologically available
phosphorus. So, N. officinale is a perspective phosphorus remediation kind of plants.
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