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B3AEMO3B’A30K BMICTY CIIOJIYK HITPOI'EHY TA ITII'MEHTIB
Y BUIIIMX BOJHUX POCJINH Y PIYKAX PIBHEHIIIMHMU 3 PI3HUM
PIBHEM AHTPOIIOT'EHHOT'O HABAHTAXEHHSA

[IpoanaizoBaHO BMICT CIIONYK HITPOreHY Ta MIrMEHTIB BULIMX BOAHUX POCIIMH Y piukax PiBHEHIIMHI
3 pI3HUM pIBHEM aHTPONOICHHOTO HABAaHTAXKCHHSA. BCTaHOBIECHO TMEPEBHIICHHS TIPaHHUYHO
JIONYCTUMHUX KOHIEHTpAIiil [y BOMOHM PHOOrocrnofapchbkoro Mpu3HadeHHs monao BMicty NH,' y
BoJIi. BusiBneHo, o BMicT XJjopodiny a y 6ioMaci BUIIMX BOJHUX POCIUH Ma€ BUIII 3HAYCHHS, HIK
xsopodiny b. Haitbinpmmit BMicT xyopodiniB a i b Ta cymapHHH BMICT XJIOpo(iNiB, a TaKOX
KapOTHHOI/IB BHABJICHO Y IUIaBarodoro riapodira — Lemna minor L. y pidui arpapHoi Teputopii ta
3anypeHoro rigpodira — Ceratophyllum demersum L.y piuui ypbanizoBanoi teputopii. BcraHoBieHO
B32€MO3B 130K MK BMICTOM CIOJYK HITPOTCHY Ta MIrMEHTAMH BHIIMX BOTHHX POCIHH B YMOBax
AQHTPOIIOTeHHOT'0 HAaBAaHTAKEHHs. HalBHIII MO3MTHBHI KOpPENIii MiXK BMICTOM CITOJIYK HITPOTEHY Ta
KOHIICHTpAIII€I0 TIrMEHTiB BUsBIEeHO y Lemna minor L. (r = 0,87), Elodea canadensis Mich. (r =
0,92), Sagittaria saggitifolia L. (r = 0,91), Potamogeton perfoliatus L. (r = 0,89), Typha angustifolia
L. (r=0,78) ta Ceratophyllum demersum L. (r = 0,74).

Kniouosi cnosa: euwji 600Hi pocnunu, X10po@in, KapomuHoiou, AHMpoNno2enHull 8NIUE, CROTYKU HIMPO2eHy

[lirMeHTH BUIIMX POCIUH 3a0€3MEYyIOTh MPOTIKAHHS B KIITHHAX CBITJIOBUX peakiliii GoTocuHTE3y.
OCHOBHA YacTHHA IIrMEHTIB (XJIOPOQLIN) BKIIOYEHA IO CKJIaTy CBITIO30MpANFHIX KOMIUIEKCIB, II0
3a0e3redye TOTJIMHAHHS Ta TIepefady CBITIOBOI €Heprii 0 peakIiMHUX IEHTPiB, B SIKUX
BinOyBaroThcss (poTocHHTETHYHI peakuii. KapoTHHOIIM BigirparoTh poiib CBITJIO30MpAaHHS Ta
BHUKOHYIOTh (PYHKIIIFO 3aXUCTY (DOTOCHHTETUYHOTO arapaTy BiJ poTomnomkopxeHHs [8, 23].

Bwmict poTocHHTETHYHUX TITMEHTIB Ta iX 3MiHA MPOTATOM BETETATUBHOTO MEPIOAY € OJHUM 3
MOKa3HHKIB (i310J70TI9HOTO cTaHy, GOTOCMHTETHYHOT 3IaTHOCTI Ta MPOAYKIIHHOTO MPOIecy POCIUH
[5, 18].

doTocHMHTETHYHA 3[AaTHICTh BUIIUX BOJHUX POCIWH 3aJEKUTh BiJ IJIOTO KOMIUIEKCY
BHYTPINIHIX Ta 30BHIMIHIX (hakTopiB. BHyTpimHiNA (QakTop 00yMOBICHHI T'€HETHYHUM MOTEHIIIAIOM
pOCITMHM, a TOJIOBHI 30BHIIIHI — 1€ CBITJIO, TEMIEpaTypa i HasSBHICTh Y CEPEAOBHUIII PEYOBHH, IO
BH3HAYAIOTh SHEPTEeTUYHI Ta KOHCTPYKTUBHI TIpoliecH pociuH [2, 4, 21]. Ha BMicT GpOTOCHHTETHYHHX
MITMEHTIB Ta IHTCHCUBHICTh (DOTOCHHTE3Y iCTOTHO BIUIMBAIOTH CJICMCHTH MiHEPAIBFHOTO >KHBIICHHS.
HaifBaX/IMBIlUM 3 HUX BBAXalOTh HiTporeH Ta ioro cmoiyku (NH,', NO; , NO, ). Hirporen
BXOJMTH A0 CKJIagy xjopodiay Ta Oepe Oe3mocepenHio ydacts y GoTocuHTesi. 3a HU3BKOIO BMICTY
HITPOTEHY XJIOPOILIACTH MAlOTh CIA0KHH PO3BUTOK JIAMEIISIPHOI CHCTEMH, HEBEIHKY KUTBKICTIO TPaH,
po3ipBaHi MDKTpaHHI JlaMenH, a Takox nepudepiiiai obomonku [1, 8, 20]. Taki XIoporracTu ayxe
rineprpodoBani i MOXyTh 30UIBIIYBAaTHCH Y 2-3 pa3u IMOPIBHSHO 3 XJIOPOIUIACTAMH POCIHH, SIKi
3pOCTalOTh 32 ONTUMAILHUX YMOB JXUBJIeHHS. [lomiOHa Moamdikaiis TOHKOI CTPYKTYpH IUIACTHL
MEePEIKoKAE HEOOXiTHOMY 0OMiHY (POTOXIMIYHUMH QOHIAMH 1 CyOCTpaTamH, 110 3HAYHO 3HUKYE 1X
akTUBHICTB. OTXKe, AeDIIUT HITPOreHy MOPYIIYE CTPYKTYPY XJIOPOIUIACTIB, 3MIHIOE aKTUBHHMA CTaH
(POTOCHHTETHYHOTO amapary i K HacliJOK 00YMOBIIOE pi3Ke 3HIKECHHS e()eKTUBHOCTI BUKOPHCTAHHS
consiuHo1 eneprii [10, 18].

3 ornsay Ha 3a3HavYeHe, METOI JOCHTIHKEHHS € BCTAHOBIIEHHS B3a€MO3B’A3KY MiXK BMICTOM
CHONYK HITPOTEHY Ta MITMEHTIB y BWIIUX BOJHHX POCIHH 3 pidoK PiBHEHIIWHHM 3 Pi3HUM piBHEM
AHTPOIIOTEHHOTO HABAHTAKCHHSL.
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MarepiaJ i MeTOaM J0CTiIZKEHb

IMin wac pmocmimkeHHs Ha Tepuropii PiBHeHCBbKOi o00nacTi BUALIEHO 4 THUNU TEPUTOPIH, IO
BIJIPI3HSAIOTHCS 32 PIBHEM aHTPOIIOICHHOTO HaBaHTaxeHHs: pekpeaniiina (PT), arpapua (AT),
yp6anizoBana (YT) ta texnoremHorpancdopmonana (TT). [do pekpeamiiiHOi TepuTopii BiIHECEHO
3apiuHeHCHKHIA paiioH, OCKUIPKHA Yy HBOMY PO3TAIIOBAHWN BaXKIMBUK 00’ €KT MPUPOIHO-3AMIOBIAHOTO
¢onny PiBHeHIMHM — perioHansHui HangmadTHUN napk «[Ipun’ ate-Croxia». Ha ganiit Teputopii
nociipkyBanmu piuky Ilpoctup. 3a arpapHy TepUTOpir0 OOpaHO OIWH i3 PO3OPEHHX IMiBIEHHUX
paiioHiB ob6nacti — Jlyoencokuii. JlocmimkyBanu piuky IkBa. Jlo ypOaHi30BaHOI TepUTOPIi BKIFOUCHO
MicTo PiBHe, 0 TexHOreHHOTpaHC(HOPMOBAHOT — 3I0JNIOYHIBCHKUI PaliOH, B SKOMY 30CEPEIKCHO
HaiiOupmi  miampuemctBa PiBHeHmmHu (TOB  «VYkpuempemont» i1 BAT «3gonOyHiBchKuit
MeXaHiuHu 3aBo»). Ha nux teputopisx gocmipkyBanu piuky Ycrs [13].

[IpoanamizoBano 36 nmpoO BUIIKWX BOAHHUX POCIHUH, BiliOpaHWX 3 pidoK y depBHi: Potamogeton
pectinatus L., Potamogeton perfoliatus L. Typha angustifolia L. Ceratophyllum demersum L.,
Sagittaria saggitifolia L., Lemna minor L. ta Elodea canadensis Mich.

Bumii BomHI pociMHM BinOWpanu y HATMBHOMY CTaHi 3 PiYOK i BiIMHUBAIM BiJl OCa/KEHb Ta
nepudiToHHUX opraHizMiB [7]. Bwmict xmopodiniB ¢ 1 b Ta 3aranbHy KUIBKICTH KapOTHHOIJIB
BU3HAYAJIH CKCTPAaKTHHM METOIOM CIEKTPO(OTOMETPUYHO 32 MAKCHMyMaMH NOTJIMHAHHS MpH
BIJITIOBIJTHAX JIOBXKHHAX XBHIIb 1 pO3paxoByBaJM 3a BiIOBITHUMHU Gopmynamu [12].

BuMicT amoHiI0O BH3Hauauu (OTOMETPHYHHM METOJOM 3a SIKICHOIO PEAaKI€l0 3 PEeaKTHBOM
Heccnepa npu goexuni xBuimi 420 HM. BMicT HITpHUTIB BU3HAYalM Aia30TyBaHHAM peakTUBOM I 'picca
3 YTBOpPEHHSM 3 |-HadTHIaMIHOM J11a30CMOYKH Y€PBOHO-(Di0IETOBOTO KOJIBOPY, IKY (OTOMETPYBaIIN
npu JoBXHMHI XBHII 520 HM. BMmicT HiTpaTiB y BOJI piYOK JOCITIKYBAaHHX TEPHTOPIN BU3HAYAIU
¢doTomMeTpraHO 3 (PeHONTUCYTH(POKHICIOTOIO 3 YTBOPEHHIM HITPOBMICHOTO (PCHOIY JKOBTOTO KOIBOPY
npu goBxuHi xBum 520 Hm [11, 17].

PesynpTatu nocmimxkeHb 00po0IEHO CTATUCTHYHIUMHU METOJIAMH.

Pe3yabTaTH 10caiizkeHb Ta iX 00roBopeHHst

Pocnuan 3 pi3HEX O0i0TOMIB, HIO BiAPI3HSIOTBCA YMOBaMH 3pPOCTaHHS B OJHOTHUIIHHUX YMOBAax
BIZIPI3HSIOTBCSI TEBHHUMH  OCOOJNHMBOCTSIMH  OYJOBH BEr€TATUBHUX, T'CHEPATUBHHX OpraHiB,
IHTEHCUBHICTIO 1 CIpsIMyBaHHSM MeTa0oi3My Ta BMicToM mirMeHTiB. KoHmeHTparist 1 3araibHa
KIJIBKICTh TITMEHTIB € BaKIMBUM (i310JIOTIYHIM TapaMeTpoM, SKHH XapaKTepHu3ye IOTEHIIIIHY
MOTYXHICTb (DOTOCHHTETHYIHOTO amapaTy pPOCIHH Ta BH3HA4YAa€ PEAKIil0 Ha il Pi3HUX (PAKTOpiB
BIUIMBY Ta MOXIIMBOCTI ajmanTtanii no Hux. HaiiGinpma edexkTUBHICTH (POTOCHHTETUYHOTO amapary
3a0e3MeyyeThCs 32 TaKUM CIiBBIJHOIIEHHSIM MIrMEHTIB: XjopodiniB a — 6muspko 50%, b — 30%,
KapoTuHOiAiB — 20%, OCKIJIbKM OCHOBHY (DYHKLIIO Y CKJaJli CBITIIO30MPaTbHOIO KOMIUIEKCY BUKOHYE
xJopodin a, a xaopodin b Ta KApOTHHOIMM € JOJATKOBHMH Ta 3aXMCHHMH IIirMeHTamu [24, 25].
Pesynprati mocHiIKeHHS BMICTYy HIrMEHTIB y 0iomaci BUIIMX BOJHHX POCIMH 3 Pi3HHM piBHEM
AHTPOIIOTEHHOTO HAaBAaHTAXXCHHS HaBeJeHi y Tabmuui 1.

Tabnuys 1
BwMicT mirMeHTiB y BUIUX BOJHHUX POCIIHH 3 PiUOK 3 Pi3HUM PiBHEM aHTPOIIOTEHHOTO HABAHTAKCHHS
(M=£m, n = 3)
MirmenTn Bwmict x10podiny, Mxrmr cyxoi KapoTuHoim,
Pocaunn Macu Xa a+b MKSPU/mr
Xt | Xap o
PexpeariitHa Tepuropis
Potamogeton pectinatus L. 22,85+1,75 8,22+0,47 31,07 5,79+0,51
Potamogeton perfoliatus L. 24,50+1,56 8,93+0,48 33,44 1,510,085
Typha angustifolia L. 14,50+1,12 5,16+0,32 19,66 2,63+£0,25
YpbanizoBana TepuTopis
Sagittaria saggitifolia L. 14,45+1,06 4,87+0,31 19,32 2,69+0,11
Ceratophyllum demersum L. 26,73+2,56 10,57+0,26 37,30 7,55+0,44
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Typha angustifolia L. | 10412098 | 1,800,012 12,21 0,79+0,06
ArpapHa TepuTOpis
Sagittaria saggitifolia L. 6,80+0,42 2,49+0,20 9,29 1,50+0,09
Lemna minor L. 30,55+1,25 10,05+0,32 40,60 7,51+£0,12
Typha angustifolia L. 12,10+1,10 4,39+0,16 16,49 2,40+0,12
TexXHOTeHHOTpaHC(HOPMOBAHA TEPUTOPIsT

Sagittaria saggitifolia L. 10,05+0,95 4,06+0,10 14,11 2,31£0,06
Elodea canadensis Mich. 17,00+1,23 4,52+0,11 21,52 2,21+0,18
Typha angustifolia L. 14,35+1,34 5,16+0,22 19,51 3,37+0,10

Bwmict xmopodina a y Oiomaci BUIIMX BOJAHHMX POCIUH 3 PIYKH PEKpealiiHOl TepUTOpil
3MiHIOEThCs Bin 14,50 Mkr/mr cyxoi macu (Typha angustifolia L.) no 24,50 MKr/mMr cyxoi mMacu
(Potamogeton perfoliatus L.), a xnopodiny b — 5,16 mxr/mr cyxoi macu (Typha angustifolia L.) no
8,93 mkr/mr cyxoi macu (Potamogeton perfoliatus L.).

Bwmict xj0podiny a y BUIIMX BOAHUX POCIUH 3 PiuKK ypOaHi30BaHOI TEPUTOPII 3MIHIOETHCS BiJl
10,41 mxr/mr cyxoi macu (Typha angustifolia 1..) no 26,73 mxr/mr cyxoi macu (Ceratophyllum
demersum L.), a xaopodiny b — 1,80 mMxr/mr cyxoi macu (Typha angustifolia L.) no 10,57 Mkr/mr
cyxoi Macu (Ceratophyllum demersum L.).

Bwmict xnopoginy a y 6iomMaci BUIIUX BOAHUX POCIIHH 3 PIYKU arpapHOi TEPUTOPii KONMUBAETHCS
Bix 6,80 MKr/™Mr cyxoi Macu (Sagittaria saggitifolia L.) no 30,55 mxr/mr cyxoi macu (Lemna minor
L.), a xmopodiny b — 2,49 mkr/mr cyxoi macu (Sagittaria saggitifolia L.) Ta 10,05 Mkr/Mr cyxoi Macu
(Lemna minor L.).

Bwmict xmopodiny a y 6ioMaci BHIINX BOJHHX POCIUH 3 PiYKH TEXHOTCHHOTpaHCHOPMOBAHOL
Teputopii 3miHIOeThes Bix 10,05 Mxr/Mr cyxoi Macu (Sagittaria saggitifolia L..) no 17,00 Mxr/mr cyxoi
Macu (Elodea canadensis Mich.), a xnopodiny b — 4,06 Mxr/mr cyxoi macu (Sagittaria saggitifolia L.)
1o 5,16 Mxr/mr cyxoi macu (Typha angustifolia L.).

Cepen TOCHiDKEHUX BHIIIB BUIIMX BOJIHUX POCIHH HAWBHIIMHA BMICT XJIOPO(IIIB BUSBICHO Y
Potamogeton pectinatus L. (PT), Potamogeton perfoliatus L. (PT), Ceratophyllum demersum L.(YT)
ta Lemna minor L. (AT), a naitamxuuit y Typha angustifolia L. (YT). Bucokuii BMicT XJI0poQiniB y
Potamogeton ta Lemna moxe OyTH TOB’S3aHHMI 3 THM, IO BOHM HaWOIIbII MOTEHIIHHO 37aTHI
3B’s13yBaTy amiak [3].

VY BCIX BUIMX BOZHMUX POCIHMH BMICT XJIOpPOQily ¢ Mae BHINI 3HAUCHHS, HIX Xiopodin b.
CyTTeBa pi3HMII MK BMICTOM IIIIMEHTIB CIIOCTEPIra€ThCsl y MOBITPSHO-BOIHOI pociuHu — Typha
angustifolia L (YT). 3okpema, BMicT xjopodiny by Typha angustifolia L. y 5,7 paza MeHIIUH Bifg
BMicTy XJopodilly @, y pOCIWH BigiOpaHux 3 iHMHMX Teputopid y 2,8 paza. Y pobori [1, 19]
3a3HAvYa€ThCs, IO 3HIKCHHS Xiopodiry b y pocnmuH Moxke OyTH OOyMOBICHO iHTiOyBaHHSIM
(dbepMeHTiB cuHTE3y XJIopodiny b.

Cymaphuii BMICT xJI0podiiiB (a+b) B AOCHTIKEHUX POCIHMH 3HAXOAMThCS y Aaiana3oni 12,21 —
40,60 MKr/mMr cyxoi Macu. 3a LUM TIOKa3HMKOM POCIMHHM PO3TAIIOBYIOTHCS TAaKHM YHHOM:
pekpeartiitna tepurtopiss — Potamogeton perfoliatus L. > Potamogeton pectinatus L. > Typha
angustifolia L.; ypb6anizoBana tepuropis — Ceratophyllum demersum L. > Sagittaria saggitifolia L. >
Typha angustifolia L.; arpapaa teputopis — Lemna minor L. > Typha angustifolia L. > Sagittaria
saggitifolia L., TexHorenHorpancdopmoBana Tteputopiss — Elodea canadensis Mich. > Typha
angustifolia L. > Sagittaria saggitifolia L.

VY 3aranpHif OWIHII BIUIMBY PiBHS aHTPONOTEHHOTO HABaHTAXXEHHS Ha 3MiHY IMITMEHTHOTO
(GOHIY POCITUH 3HAYHHUU 1HTEpPEC CTAHOBIATH SIK 3MIHM BMICTY XJIOPOQUIIB, TaK i KUIBKICHI 3MIHH
KapoTuHOIAiB [5, 15]. BBakaeTncs, M0 KapOTHHOIAW MAalOTh BUCOKY AHTHOKCHIATHY aKTHBHICTH Ta
3ano0iraroTe (GoTopyiHALl MIrMEHTHOTO KOMIUIEKCY, aKyMYJIFOIOUM YaCTHHY CBITJIOBOI eHeprii [6].
ToMy, 3pOCTaHHS BMICTY KapOTHHOINIB pPO3IVIAAAIOTH SK OAWH i3 MPOSBIB aIanTHBHOI peakuii y
pocnuH [8, 16]. HaiiBummii BMIiCT KapoTHWHOINIB BUsIBIEHO y Potamogeton pectinatus L. (PT),
Ceratophyllum demersum L.(YT) ta Lemna minor L. (AT). Bmict xapotunoinis y 6iomaci Typha
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angustifolia L. (YT) nocUTh HHU3BbKHH TMOPIBHSHO 3 IUMH POCIMHAMH, BiNiOpaHMMH Ha IHIIMX
TEPUTOPIIX.

OTxe, KUIBKICTh MIrMEHTIB — XJOPO(MUIiB 1 KAPOTHHOIMIB Y POCIMHAX 3MIHIOIOTHCS IIiJ] Yac
ananTamii 1o ymMoB cepemoBuma [9, 14]. YacTka 3eeHUX MIrMEHTIB MPOTATOM YCHOTO MEPiomy
JOCHiPKeHHST Oinblle, HDK KAapOTHHOIMIB, IO MiATBEPIKYe BHUCOKHH piBeHb MeTabomizMy i
IJIACTUYHOTO OOMIHY POCIIHH.

Sk 3a3Hayvanocs, BaXJIMBUMH UYMHHUKAMH, Ki Oe€3MOCepeIHbO BIUIMBAIOTh HAa MIrMEHTHHH
KOMIUIEKC BHIIUX BOJHHUX POCIIHH € CIIOJIYKH HITPOreHy. BUIi BOAHI pOCINHHE HEOTHAKOBO PEaryroTh
Ha BMICT CIIOJIYK HITPOTeHY B JIOCTYITHIM Y BOAI ()OpMi, IO IMOB’SI3aHO 3 BIIMIHHICTIO iX TIOTJIMHAHHS
[9]. Binomo, mo aMoHi# Ta HITpaTH 3a IMEBHUX yMOB — PIBHOIIHHI JDKEpPENa >KUBJICHHS IS POCIIHH.
[lepeBakHEe BUKOPUCTAHHS POCIMHAMH aMOHIIO a00 HITpaTiB 3aJeXKHUTh BiJ pAny (akTopis,
HaWBaXJIMBIIIUMHU 3 SKUX €: OlOJIOTiYHI OCOOJMBOCTI POCIMHM, 3a0e3MeyeHiCTh 11 BYIJIEBOIAMH,
KaJbllieM, KaJlieM Ta IHIIMMH €JeMEHTaMM XHBICHHA, B TOMY 4YMCIl MikpoeireMeHTamu. llpu
HEHTpalbHIi peakilii HITPOreH aMOHINHUN 3aCBOIOETHCS POCIMHAMHM Kpallle, a NP KHUCIii — Tipiie,
HDK HiTpatHHH. [lormMHAHHS HITPOTeHy aMOHIHHOTO BigOyBA€ThCS TOMi, KONMHM BiH € €IUHAM
JDKEPENIOM HITPOTEHY, a 3a HAsSBHOCTI HITpaTHOI ()OPMHU HITpOreHy iHTeHCHBHiIIe morauHaeThest NO;3
[6].

V BojoiiMax pekpeariitHoi Ta yp6aHizoBaHoi TepuTopiit BMict NH, cranosus 1,814 mr/am® i
2,397 mr/mm?, mo nepesuutysano I'JIKpu6roci. (0,5 mr/am’) y 3,6 Ta 4,8 pasu Bigmosigno. V piukax
arpapHoi Ta TexHoreHHoTpaHchopmoBaHoi Teputopiit Bmict NH,  cranosus 1,223 mr/am® i 0,823
Mmr/nm?, mo nepesuntyBaio I'[IKpudrocn. y 2,4 ta 1,6 pasu.

Bumict NO, y BomoiiMax pekpealiiinoi Ta ypbanizoBanoi tepuropiii cknazas 0,010 mr/om>. V
BOJIOMMAX arpapHoi Ta TeXHOreHHOTpanchopMoBaHoi TepuTopii BMicT NO, ckimanas 0,020 mr/om? i
0,013 Mr/mm3.

Konmentpamist NO; y Bomoiimax pekpeariiiHol Ta ypbanizoBaHoi Tepuropiit cranosmma 0,128
mr/om?® 1 0,111 mMr/nM?, a y BojoiiMax arpapHoi Ta TexHOreHHoTpaHcdopmoBanoi Teputopii 0,115
mr/om3 10,213 Mr/mv3.

st 3°sicyBaHHS B3a€MO3B’SI3KY BMICTY CIIOJYK HITPOTEHY Ta MITMEHTIB BHIUX BOJHUX POCIHH
y piukax PiBHEHIMHH 3 pi3HHM piBHEM aHTPONOT€HHOTO HABAHTAKCHHS BH3HAUMIN KOC(iIi€HTH
kopensuii (Tad. 2).

Tabnuys 2
KoedimienTn kopensiii Mi>k BMICTOM CITOJYK HITPOTeHY Ta XJIOPOQLIIB 1 KAPOTHHOIIIB
— — - - — - + + +
Bumi Boxi 0, (0} 0O, O; 0O; 03 Hy Hy Hy
pocuiu X X K X X K X X K
Pexpearniifna Teputopis
Potamogeton 0,56 | 023 | 032 | 033 | 017 | 074 | 071 | -085 | -023
pectinatus L.
Potamogeton 077 | -054 | -0.84 | 016 | 049 | -0,14 | -038 | 089 | -0,50
perfoliatus L.
Typha 017 | 056 | 073 | -0.66 | -031 | -0,45 | 065 | 077 | 0,19
angustifolia L.
VYpbanizoBaHa TepuTopis
Sagittaria 042 | 070 | 042 | -051 | -021 | -023 | -035 | -0,91 | -0,70
saggitifolia L.
Ceratophyllum 042 | 074 | 011 | -046 | 0,19 | 08 | 076 | -0,76 | 0,25
demersum L.
Typha 0,70 | -045 | 0,80 | 037 | -061 | 027 | 068 | 075 0,88
angustifolia L.
ArpapHa TepuTopist
Sagittaria 041 | 024 | 050 | -022 | -097 | 023 | 063 | -043 | -094
saggitifolia L.
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Lemna 0,87 0,70 | 0,58 | 0,13 | -0,46 | 049 | 0,77 | 059 | 0,48
minor L.

TDypha 0,65 | -020 | -027 | -0,10 | 0,70 | -0,47 | 0,71 0,50 | -0,75
angustifolia L.

TexHoreHHO-TpaHC(HOpMOBaHA TEPUTOPIs

Sagittaria 091 | 068 | 026 | -060 | -076 | -052 | 037 | 031 | -043
saggitifolia L.

Elodea 030 | -0,63 | -025 | 092 | -042 | -0,50 | 025 | 043 | 061
canadensis Mich.

Typha 065 | 0,78 | -043 | -043 | 039 | -023 | 070 | -0,63 | -0,56
angustifolia L.

HaiiBumi koedilieHTH KOpenslii MiX BMICTOM XJIOopo(didy a Ta HITPUTaMH BUSBJICHHI Y
Potamogeton perfoliatus L. (r = 0,77, PT), Typha angustifolia L. (r = 0,70, YT), Lemna minor L. (r =
0,87, AT) ta Sagittaria saggitifolia L. (r = 0,91, TT); mix BMicTOM XJIOpodily a Ta HiTpaTamMu —
Elodea canadensis Mich. (r = 0,92, TT) ta Typha angustifolia L. (r = -0,66, AT); Mixx BMicTOM
xnopodiny a ta amonieM — Ceratophyllum demersum L. (r = 0,76, YT) ta Lemna minor L. (r = 0,77,
AT).

HaiiBumi xoedimieHTH KOpewsmii Mi>XK BMICTOM XJIopodiy b Ta BMICTOM HITPHUTIB BHSBICHI y
Typha angustifolia L. (r = 0,78, TT), Ceratophyllum demersum L. (r = 0,74, YT); mix BMicTOM
xnopodiny b Ta HiTparamu — Sagittaria saggitifolia L. (r = -0,97, AT ta r = -0,76, TT); Mix BMicTOM
xnopodiny b Ta BMICTOM aMoHito — Sagittaria saggitifolia L. (r = -0,91, YT), Potamogeton perfoliatus
L. (r=0,89, PT), Potamogeton pectinatus L. (r = -0,85, PT).

HaiiBumi xoedimieHTH KOpessmii Mi>k BMICTOM KapOTHHOIIIB Ta BMICTOM HITPHUTIB BHABJIEHI y
Potamogeton perfoliatus L. (r = -0,84, PT), Typha angustifolia L. (r = -0,80, YT); BmicTom
KapOTHHOIMIB Ta BMicTOM HiTpatiB — Ceratophyllum demersum L. (r = -0,89, YT) ta Potamogeton
pectinatus L. (r = -0,74, PT); Mixk BMiCTOM KapOTHHOT/IB Ta BMiCTOM aMoHit0 — Typha angustifolia L.
(r= 0,88, YT) Ta Sagittaria saggitifolia L. (r = -0,94, AT).

B minoMy st mochmipKeHHX BUJIB BHIMX BOJHUX POCIHH BCTAHOBJICHA SIK MO3HTHBHA TaK i
HEeTaTHBHA KOPEJIALis MK BMICTOM CHOJIYK HITPOT€HY Ta BMICTOM IIrMEHTIB.

BucnoBknu

BwmicT TIrMeHTIB y BHMINMX BOJHUX POCIMH BU3HAYAETHCSA X BHUJIOBUMH aJanTallisiMd JI0 yYMOB
3pOCTaHHS Ta 3MIHIOETHCS 3AJICXKHO BiJl CTyHeHs Aii pi3HUX ekojoriyaux (akropis. HaiiBuiuii BMicT
XJIOpoGLTIB BHUSIBICHO Yy TUIABAIOUOTO TiApodita — Lemna minor L. Ha arpapHid TepuTopii Ta
3anypeHux riapoditiB — Ceratophyllum demersum L. na ypOaHnizoBaHili Teputopii i Potamogeton
perfoliatus L. Ha pekpeamiiiHiii Tepuropii. HalHIKYMi BMICT KapoTHHOINIB BUsBICHO y Typha
angustifolia L. Ha ypOaHiz0BaHill TEpUTOPIi.

dopMyBaHHS MIrMEHTHOTO KOMIUIEKCY BHIIMX BOTHHX POCIHMH 3HAYHOIO MipOIO 3aJISKUTH Bill
BMICTY CHOJYK HITpPOTEHY Yy BOAi. 30KpeMa, HAlBUIIlI IMO3UTUBHI KOPEISIii MK BMICTOM HITPHUTIB 1
HITpaTiB Ta BMICTOM XJopodiny a BusBieHi y Lemna minor L. (r = 0,87, AT), Elodea canadensis
Mich. (r = 0,92, TT) ta Sagittaria saggitifolia L. (r = 0,91, TT); Mixk BMiCTOM HITPUTIB 1 HITpaTiB Ta
BMicTOM Xxyopodiny b —y Typha angustifolia L. (r = 0,78, TT) ta Ceratophyllum demersum L. (r =
0,74, YT); Mix BMicTOM aMOHit0 Ta BMicToM xiopodiny a —y Ceratophyllum demersum L. (r = 0,76,
YT) ta Lemna minor L. (r = 0,77, AT); Mi>k BMICTOM aMOHIl0 Ta BMicTOM Xjopodiny b —y Typha
angustifolia L. (r = 0,75, YT), Potamogeton perfoliatus L. (r = 0,89, PT) ta Lemna minor L. (r = 0,59,
AT).

AOCONIOTHI 3HAYEHHS BMICTY MITMEHTIB — HapaMeTpH, L0 MOXYTb 3HAYHO 3MiHIOBAaTHCA
3aJIG)KHO BiJI yMOB 3pOCTaHHS, BHAY BHIIMX BOIHUX pOCIMH Ta BIUIMBY AaHTPOIIOICHHOTO
HaBaHTaXeHHs. JlocmimkeHHsS mTporeciB (QyHKIIOHYBaHHS (OTOCHHTETUYHOTO arapaTy BHIHX
BOJHHX POCJIMH y NPHPOJHUX YMOBaxX MO)KHA PO3IINATH 3 TOUKH 30py OloiHmuKamii 3a0pyrHEHHS
BOJIHOTO CEPEJIOBUINA CIOTYKaMHU HITPOTCHY.
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H. JI. Cyxooonvckas, B. B. ['pybunko

PoBeHckuii rocy1apcTBEHHbIH I'yMaHUTapHbII YHUBEPCUTET

TepHONONBCKUI HALIMOHANIBHBIN NeJarorMYecKuil yHusepcuteT uMeHu Biagumupa ['HaTioka
B3ANMOCBA3b COAEPXXAHMA COEI[HHEHHPI A30TA U IITMI'MEHTOB BbICIIMX
BOJIHBIX PACTEHUI B PEKAX POBEHIIMHBI C PA3BHBIM YPOBHEM
AHTPOIIOT'EHHOIM HATPY3KU

[Ipoananu3upoBaHbl COAEp)KaHNE COCAMHEHMI a30Ta M MUTMEHTOB BBICHIMX BOJHBIX PACTECHHUH B
pekax PoBeHCko# 00dacTH ¢ pa3IMYHBIM YPOBHEM aHTPONOICHHOW HArpy3KH. YCTaHOBJICHO
NpPEBBIICHAE TPENCNBHO JOIYCTHMBIX KOHIGHTpANWil UII  BONOEMOB PBHIOOXO3SIHCTBEHHOTO
Ha3HadeHus 1o coxepxanmo NH, B Boje. BrIsBieHo, uTo comepkaHue Xaopodmina a B GHoMacce
BBICIIMX BOJHBIX PAacTeHWH HMMeeT Ooiiee BBICOKHME 3HAdeHHs, 4eM xjopopwmnia b. Haumbombiiee
coJiepKaHue XJIOpopUUIOB @ U b U CyMMapHOEe COZep)KaHUe XJIOpO(UIUIOB, a TaKkKe KapOTHHOUIOB
o0HapyxeHO B IulaBaromiero ruzapodura — Lemna minor L. B peke arpapHOH TeppUTOPUH U
norpyxeHroro runpodura — Ceratophyllum demersum L. B pexe ypOaHH3UPOBaHHOH TEPPUTOPHH.
MakcuMaiabpHOE CONIepKaHUE KapOTHHOWJOB oOHapyxeHo B Ceratophyllum demersum L. B peke
ypOaHU3UpPOBaHHON Tepputopuu, Lemna minor L. B pexe arpapHoil Tepputopuu u Potamogeton
pectinatus L. B peke peKpealluOHHON TeppUTOpUH, a MUHUMaJbHOEe B Typha angustifolia L. B pexe
ypOaHH3HPOBAHHON TEPPUTOPUH. YCTAaHOBICHA B3aMMOCBS3b MEXIY COICpKaHHEM COCIUHCHUMN
a30Ta W MUTMEHTAMH BBICIIMX BOIHBIX PACTCHHI B YCIOBHAX AHTPOIOTEHHON Harpy3ku. Camble
BBICOKHE TIOJIOKUTEIIbHBIE KOPPEISIMA MEXKIy COJCpKaHHEM COCJTMHEHUH a30Ta M KOHIEHTparuei
MMUTMEHTOB OOHapyxeHo B Lemna minor L. (r = 0,87), Elodea canadensis Mich. (R = 0,92) u
Sagittaria saggitifolia L. (r = 0,91), Potamogeton perfoliatus L. (r = 0,89), Typha angustifolia L. (r =
0,78) u Ceratophyllum demersum L. (r = 0,74).

Kniouesvie cnosa: evicuiue 6oomvle pacmeHus, Xa0po@uini, KapoOmMuHouovl, aHmpono2eHHoe go3oelicimaue,
coeouneHus azoma

I L. Sukhodolska, V. V. Grubinko

Rivne State University of Humanities, Ukraine

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ukraine

CONTENT INTERRELATION OF THE NITROGEN ENTITIES AND PIGMENTS OF HIGHER
WATER PLANTS IN RIVNE REGIONAL RIVERS WITH DIFFERENT LEVEL OF THE
ANTHROPOGENIC EFFECT

The study presents the results about the content of the nitrogen entities and pigments of higher water
plants in Rivne regional rivers with different level of anthropogenic effect. The elements of mineral
nutrition have a significant influence on the content of photosynthetic pigments and the intensity of
photosynthesis. The nitrogen and its entities (NH,', NO; , NO, ) are identified as the most important
ones. The nitrogen is a constituent of the chlorophyll composition and takes a direct part in
photosynthesis. The author states the exceedance of the maximum concentration limits for fishery
waters according to NH," content in researched rivers and identifies that in higher water plants’
biomass chlorophyll a content has higher characteristics than chlorophyll » one. The essential
difference between pigments’ content is noticed in aero-water plant Typha angustifolia L. in the river
of urban territory. In particular in Typha angustifolia L. chlorophyll b content is less than chlorophyll
a content by 5, 7 times, and in plants selected from other territories it is less by 2, 8 times. The author
demonstrates that floating hydrophil Lemna minor L. has the highest carotinoids’ and chlorophylls’ a,
b content in the river of agrarian territory and the same thing deals with waterlogged hydrophil
Ceratophyllum demersum L. in the river of urban territory. In researched plants the total chlorophyll
(a+b) content is within the range of 12, 21 — 40, 60 mcg/mg of dry basis. According to this indicator
the plants are ordered in such way: recreational territory — Potamogeton perfoliatus L. > Potamogeton
pectinatus L. > Typha angustifolia L.; urban territory — Ceratophyllum demersum L. > Sagittaria
saggitifolia L. > Typha angustifolia L.; agrarian territory — Lemna minor L. > Typha angustifolia L. >
Sagittaria saggitifolia L.; technology-related and transformed territory — Elodea canadensis Mich. >
Typha angustifolia L. > Sagittaria saggitifolia L.
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The author highlights that chlorophylls content changes and quantitative carotinods’ changes
should be noted during the general evaluation of the level of anthropogenic effect influence on
changes of pigment plants’ fund. The maximum carotinoids’ content is revealed in Ceratophyllum
demersum L. in the river of urban territory, Lemna minor L. in the river of agrarian territory,
Potamogeton pectinatus L. in the river of recreational territory, and the minimum one in Typha
angustifolia L. in the river of urban territory.

The content interrelation of the nitrogen entities and pigments of higher water plants is
identified under the conditions of anthropogenic effect. The highest positive correlations between the
nitrogen entities content and pigments’ concentration were found out in Lemna minor L. (r = 0,87),
Elodea canadensis Mich. (r = 0,92) ta Sagittaria saggitifolia L. (r = 0,91), Potamogeton perfoliatus
L. (r=0,89), Typha angustifolia L. (r = 0,78), and Ceratophyllum demersum L. (r = 0,74).

Pigments content has significant changes depending on the growing conditions, higher water
plants’ species and the influence of anthropogenic effect.

Key words: higher water plants, chlorophyll, carotinoid, anthropogenic effect, the nitrogen entities
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BIIJIUB TIOI'OJHUX YMOB HA 3MIHY YNCEJIbBHOCTI KOMAX,
3AHECEHUX IO YEPBOHOI KHUT'U YKPATHU. TBAPUHHUI
CBIT Y IPUPOJTHOMY 3ANOBIUTHUKY «MEJTOBOPH»

B poGori Boepie AOCHIHKEHO AMHAMIKY YHCEIbHOCTI OKPEMUX YEPBOHOKHWKHHMX BHIIB KOMax Ha
TepuTOpii 3anoBigHuKa «MegoOopu» 3alIeHO BiA KIiMaTHYHUX yMOB BIpoaoBx 2005-2015 pokis.
OO0k 1 crocTepeKeHHs MPOBOAWIIMCH 32 TpeicTaBHUKaMU pany Jlyckokpuii, a came CarypHiero
BelMKOIO (Saturnia pyri), Maxaonom (Papilio machaon), PalinyxHULIEI0 BEUKOW0 (Apatura iris) Ta
Hopanipiem (Iphiclides podalirius), 3acTOCOBYI0OYM MapHIPYTHHH METOJ MOJBOBUX IOCTIIKEHb Ha
KOHTPOJIBHUX JIJISTHKaX repeOyBaHHS YePBOHOKHIDKHUX KOMax. 3a 4ac MOCIipKeHb oOmikoBaHo 212
0COOUH.

AHami3 TMOKa3HWKIB KIIMAaTOrpaMy CEpeIHBbOPIYHUX TEMIIEpaTyp Ta ONajiB, BKa3ye Ha
3aJIOKHICTh POCTY ¥ CHagaHHS YHCENBHOCTI KOMax Bill KIIMAaTHYHUX YMOB HaBKOJIHMIIHBOTO
cepeZIoBUINa, 110 CKIaJalUCh BIpoAoBxk 10 pokiB Ha TepuTopii 3anoBigHuKa «Menodopu».

Bucoki cepenqHbOpivHI TOKA3HUKK TEMIIEPATypPH MOBITPSI CTBOPIOIOTH ONTHMAJIbHI YMOBHU JUIS
icayBaHHs Papilio machaon ta Apatura iris, ipu yomy Papilio machaon notpe6ye GLIBIIOI BOJIOTOCTI
Ha BIMIHY B Apatura iris, sKii HEOOXiJIHO HEBENIHMKa KUIbKiCTh omaaiB. HuU3bKki cepeqHbOpivuHi
MOKAa3HUKH TEMIIEpaTypy TMOBITPS CTBOPIOIOTH ONTHUMAaJbHI yMOBH JJs icHyBaHHA Iphiclides
podalirius Ta Saturnia pyri. Benuka KiTbKICTh ONaAiB € CHPHUATIMBOIO YMOBOIO JJISl iCHYBaHHS
Iphiclides podalirius wa BiamiHy Bin Saturnia pyri, sKid nns iCHyBaHHST HEOOXigHa HE3HaYyHa
KIJIBKICTH OIaiB.
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