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BJIUSHUE MEJHUOPAHTA CYJIb®ATA KEJIE3A (II) HA YPOXKAW SYMEHS
B YCJIIOBUSAX TEXHOTI'EHHOI'O 3AT'PABHEHUSA ITOYB TOHBACCA
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Beenenue

VXyauieHne 3K0JI0rn4ecKoil 00CTaHOBKM Ha 3eMJie B LIEJIOM M BO MHOTHX ITPOMBIIUICHHBIX CTPaHax
BO BTOpOH nosioBuHe XX BeKa MPUBEIIO K NEPECMOTPY IKOIOTMYECKUX KOHLETIUM OXPAHBI IPUPOABL,
MOUCKY HOBBIX 3()(heKTUBHBIX METOJIOB OLEHKH 3arps3HEHHS CPEIbl U COCTOSTHHS OMOTHI HA BCEX YPOB-
HSX €€ OpraHu3aIiy, pa3padoTKe HOBBIX IKOJOTHYECKHMX HOPMATHBOB JOMYCTUMBIX aHTPOIIOTEHHBIX
Harpy30K Ha IPUPOIHBIE YKOCHCTEMBI.

PacTurensHOCT SBJSIETCS BaYKHEHIIMM KOMIIOHEHTOM OHMOTEOLeHO3a, 00eCIeUnBaIOIINM HKH3-
HEIEeSTEILHOCTh APYTUX OMOTHYECKHX KOMITOHEHTOB. VI3MEHEHHWS! pacTHTENLHOCTH TOJ JACHCTBHEM
pa3NuYHbBIX (AKTOPOB BHEIIHEH Cpe/bl BIMSIOT Ha COCTOSHUE OMOTeoIeH03a B 1IeJIOM H, BCIEIICTBHE
9TOTO, MOTYT HCIOJIB30BATHCS B Ka4eCTBE JAMArHOCTUYECKUX MPHU3HAKOB. B CBiI3M ¢ 0cOOEHHOCTIMHU
MeTaboNn3Ma, B YaCTHOCTH, HATMYHS BEICOKOTYBCTBUTEIHLHOTO (POTOCHHTETHYECKOTO arapara, pacre-
HUS OOJBIIE UCTIONB3YIOTCS ISl AUATHOCTUKH 3arpsi3HEHHsI aTMOC(EPHOTO BO3yXa, OJTHAKO UX TaKKe
MOYKHO HCIIOJIB30BATh U JUIsl JUArHOCTHKH 3arpsi3HEHMSI TTOUB.

Teppuropus Jlonerkoii obmactu cocrasnseT 4,4 % tepputopun Yrpauusl (26500 xm?). 3aech co-
CpeloTOYCHO 1/5 MPOMBIIIIIEHHOTO MOTEHIMAala CTpaHbl. bonblias KOHIEHTpays MPOMBIIIIICHHOCTH,
pa3BuTas TpaHCIOPTHASs HHOPACTPYKTYpa, BBICOKAs TNIOTHOCTH HACETICHUS CO3/1aI CaMyI0 HHTEHCHB-
HYyI0 Harpy3Ky Ha MPHPOIHYIO cpeny B YkpawHe U B EBpome. B cTpyKType MpOMBIIUIEHHOTO TIPOM3-
BoacTBa 78 % NMPHUXOIUTCS Ha HKOJIOTHUECKU HeOIaronpusiTHbie cepsl: Metamrypruto 42 %, ropHo-
noObIBarome orpaciau 16 %, npousBoacTBo snekTposHepruu 11%, xumuueckoe, HeGrexuMuuecKoe
1 KOKCOXMMHYECKOe Mpon3BoAcTBO 9 %. KommuiekcHoe 3arpsi3HeHHe MOYB B TAKUX YCIOBUSAX, €T0O JIU-
HAaMHYECKHUN XapakTep ¥ U3MEHEHHUE MOUYBEHHBIX CBOMCTB BBI3BIBAIOT HEOOXOUMOCTh MPUHITUIHAIBEHO
HOBOTO MEJTMOPATUBHOTO PEIIeHUSI.

W3BecTHa poih TOYBEHHOTO JKeJie3a B CBSI3BIBAHUN METAIIOB M METAIIONAOB [1-3]. AKTHBHOCTH
COEMHEHHH KeJie3a B COPOLMHU TSDKENBIX METAIJIOB JJaeT BO3MOXXHOCTh NIPUMEHEHHS UX TPU HCKYC-
CTBEHHOH J1€3aKTHUBAILlMM MOJIOTAHTOB. /)11 CHH)KEHMsI TPAHCIOKALMOHHOTO NIEpeHoca 3arpsa3HUTeseH
HCTIOJIb30BaHUE CyIb(aToB Kelie3a B OTACIBbHBIX CIIydasx MMEEeT MPEeHMYILEeCTBa Hajl pacipoCTpaHeH-
HBIM MEJTHOPAHTOM U3BECTHIO, B YACTHOCTH B CHIIY HX d((PEKTHUBHOCTH HA HEUTPAIBHBIX U ICTOYHBIX
mouBax. Cynbhatsl jxkene3a dQpPEKTUBHEI TP CBA3BIBAHUN TEX METAJUIOB, Ha KOTOPBIC NEHCTBHUE M3BE-
ctu He pacnpoctpansercs (Cr, V, Mo, Se, Cd). B MupoBo#i nmpakTuke W3BECTHBI ITATEHTHI IO UCIIOJb-
30BaHUIO OTXOJIOB COCIMHEHHI Kelle3a B KaueCTBE MEITMOPAHTOB (PM3NIECKUX CBOMCTB 1mouB [4, 9—10].
Ho nipu siBHO# nepcrieKTUBE HCIIONB30BaHMs COJICH KeJle3a B KayecTBE MOJIM(YHKIIMOHAIEHOTO MEJINO-
paHTa BECOMBIX MCCJIEIOBAHMHN M0 MPUMEHEHHIO UX Ha YEPHO3EMHBIX [TOYBaX HEOCTaTOYHO.

ean u 3agaun

Llenb paGoTHI — BBISIBUTH MENTMOpPATHBHEIE AP PEKTHI Cyab(ara jxene3a IByXBaJIEHTHOTO Ha ypoKail
SITIMEHS Ha YepHO3eMe OOBIKHOBEHHOM ITPOMBIIIICHHO 3arpsi3HeHHOU TeppuTtopun JlonOacca.

Beutn mocTaBieHbI 3a/1a4u: UCCIIE0BaTh €r0 MEJIMOPATUBHOE BIUSHUE Oe3 BHECCHHSI YIOOPEHUH U
Ha (DOHE UCTIOIB30BaHUS BEPMUKOMIIOCTA, YCTAHOBUTH BIIMSIHAC MEJTHMOPAHTA HA COJIEPIKaHUE METAJLIOB
B Ha,ZI3eMHOI71 JaCcTHu AYMCHA.

OO0BbeKT H MEeTOAUKA MCCIeTOBAHUS

[ToneBoii OmbIT OBLT 3aJI0KEH Ha TeppUTOpHH KOHCTaHTHHOBCKOTO CEIbCKOX03SIMICTBEHHOTO TEXHH-
KyMa, TOJIsl KOTOPOTO BXOJST B TEPPUTOPHUIO TOPOJIA C IOTO-BOCTOKA U UMEIOT 3HAYUTEIbHBIN YPOBEHB
TECXHOT'CHHOTO 3arp${3HeH1/I${. I/ICTO‘IHI/IKaMI/I 3KOJIOTHUYCCKOTI'O 33Fp$[3HeHI/I$I ABJIAKOTCA aHTpOHOFeHHaH
Harpy31<a nu HpOMI)IHIHeHHBIe HpC}IHpI/IﬂTI/IH ropona KOHCTaHTI/IHOBKa, B HaCTHOCTHU 3aBOJbI YKp]_[I/IHK,
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VYkpcrekino. B HemocpeacTBEHHOW OIU30CTH PACTIONOKEH 3aBOJ JKEIe300€TOHHBIX KOHCTPYKIHH.
Hccnenyemsplil yuacTOK HaXOJUTCS B HANPaBJICHUN Peo0IaJalonX BeTPOB. XUMHUYECKHI aHaIHu3 1o-
YBEI TIOKA3aJI MPEBLIICHNE (POHOBOTO comep kaHus MOABKHBIX GopM Zn, Pb, Cd, Cu, BeIcOKOE comep-
xanue Cr u Fe n HU3Ky1o moaBmwKHOCTh Mn.

CxeMa ombITa peHIOMU3UPOBaHHAS B MIATUKPATHOM MMOBTOPHOCTH, BKJIFOYAET 5 BAPHAHTOB 103 Me-
aropaHTa 6e3 BHeceHus yaoOpeHnii 1 Ha ¢poHe npuMeHeHus: Bepmukomiiocta 2000 kr/ra (conepxanue
opranuueckux BemiectB 30 %; pH 7,1; N 0,5 %; P 0,8 %; K 1,5 %; Bnaxuocts 14 %). Menanopant
FeSO,7H,0 BHeceH B 104BY 3a [1Ba TOJa 10 MPOBEAEHHUS OIBITA, BEPMUKOMIIOCT — IEPE]] MIPEITTOCEB-
HOM KymbTuBanmen. Kynmerypa — s'umens sipoBoii copta Ilpepus. [louBa — uepHO3eM OOBIKHOBEHHBIH
TSDKEJIOCYDIHHUCTEIN, pH 6,9 [ 6]. AHamN3 pacTUTEIBHBIX 00pa3IoB U 00PA3IIOB ITOYBBI COOTBETCTBYET
Toccrannmapry [4, 7-8], xene30 B mouse onpenesiock no Tammy [5-7].

OtcyTcTBUE TPOMEP3aHUsl TIOUBBI, OOIBLIOE KOMUYECTBO 3UMHHUX 3aMacoB BJIard, CPEIHsISI TEMIIe-
parypa Bo3nyxa B Mae—urone — 16 — 18 °C (ontumym 20-22 °C) npu NpoBeIEeHUH OIBITA OMPEAEIISIOT
HU3KUHI ypoXKal STUMEHS.

Pesyabrarhl uccie10BaHuil 1 UX 00CyKAeHHe

BepMuKOMIIOCT pH OTCYTCTBUM MEJIMOPAHTA HA ypOKal SUMEHsI B YCIOBHSIX ONbBITa HE BIUSET
(9,60 w/ra mpotus 9,54 1/ra B kouTposie). Buecenue cynbdara xenesa (II) B mo3ax 300 kr/ra u 600 kr/ra
JaeT MoJoKuTenbHbI 3ddekt (Tadn.). Beicokue HOpMBI mpuMeHeHus Menuopanta (1200 kr/ra u
2400 kr/ra) 0e3 BHECEHHs BEPMHKOMIIOCTAa NMPUBOAAT K CYIICCTBEHHOMY CHWKEHHIO YpPOXKaWHOCTH
(6,85 /ra m 6,05 m/ra, coorBeTcTBeHHO). Opranmyueckoe ynodpenue Ha ¢one menmopanTa 1200 kr/ra
CIOCOOCTBYET MOBHIIEHHIO yporkas stamerst (11,51 1/ra mporus 9,60 1/ra B koHTpone). To ecTs, BHe-
CCHHME BEPMHKOMIIOCTA IO3BOJISICT MPUMEHATH Oojiee BbICOKHE 1103blI MenuopanTa (1o 1200 kr/ra),
IIpU TOM, 4TO O€3 BEPMUKOMIIOCTa BHECEHHE cyibdara xkene3a (11) orpannyeno nozoit 600 kr/ra.

Tabnuya. Ypoxaii spoBoro stameHs copra [ [pepus B 3aBUCHMOCTH OT arpodoHa MpH BIUSHAN MEITHOPaHTa
cynbdara xenesa (I11), m/ra

Cynboar xenesa (II), xr/ra
Arpodon
0 300 600 1200 2400
be3 ynobpenmii 9,5+0,7 11,6£1,0 10,4+1,1 6,9+0,9 6,1+0,5
Bepmuxommoct, 2000 kr/ra 9,6+0,5 10,5+0,9 9,4+2,1 11,5+0,7 6,3+0,8

Ha ¢one nefictBus cynbdara sxenesa (1) TpeTsero roga mocie BHeCEHUS HAOIIONASTCS H3MEHEHUE
coJiepKaHus TIOIBYKHOTO Jkene3a B mouse (puc. 1). Huskas mo3a MenropaHTa MPUBOJIUT K YMEHbIIIE-
Huto KonmuecTsa Fe,O,, BRICOKHME J103bl YBEIUUYMBAIOT MOJBUKHOCTD xkeneza Ha 10-20 %. Tak, npu
BHecennn 300 kr/ra cynbgara jxene3a 0e3 MpUMEHEHUS YI0OpeHH CoiepyKaHue TTOIBUIKHOTO JKeJle-
3a camwkaercs ot 100 mr/100 T mouBsr g0 65 mr/100 r mouBsl. Mcmonb30BaHne BEPMHUKOMIIOCTA O€3
MIPUMEHEHHUST MEIHOPaHTa YBEIIMYNBAET MTOJBMKHOCTH xkene3a Ha 15%. Ho 300 kr/ra, kak u 600 kr/ra
cynb(ara xene3a Ha (pOHe OPraHuIecKoro yno0peHus ymenbinaer konuaectso Fe O, or 115 mr/100 r
1o4BbI 10 95 Mr/100 r moussl 1 90 Mr/100 r moYBEL, cOOTBETCTBEHHO. [10BLIIIIEHHE ITOABHKHOCTH JKEJIE3a
OT IPUMEHEHUS MEJIMOpaHTa Ha ()OHEe BHECEHHUSI BEPMUKOMITOCTA ITPOUCXOUT MPH 00JIee BHICOKHX J0-
3ax cynbdara xkenesa (1) (1200 kr/ra). be3 npuMeHeHHsT BEpMUKOMIIOCTA J103a MesmopanTa 600 kr/ra
YBEJIMYUBAET OABIKHOCTH Kene3a Ha 20 %.

XWUMUYECKUH aHaIn3 TIoKasall, 4Tto conepkanue Zn, Pb, Fe, Cr (53; 6,5; 110; 1,05 Mr/kr, cooTBeT-
CTBEHHO) B COJIOME STUMEHS Ha KOHTPOJIbHBIX BapuaHTtax npesbimaet [1J[K, konnenTpanus Cd Takxe
noctarouHo Beicoka (0,23 — 0,27 mr/kr npotus [1JIK 0,3 mr/kr). Konugectso Cu coctapmsieT 3,2 MI/KT,
IpU cpeHeM cozepkanuu B conome 3makoBbix 1,1 — 3,0 mr/kr (ITJK 30 mr/kr). Konmndectso Mn
(33 Mr/Kr) MEHbIIIE CPEIHETO JIsl ATOTO IeMeHTa (52 MI/KT).

[Ipumenenne MennopanTa cyiabgara xene3a (I1) 6e3 BHECEHNS BEpMUKOMIIOCTA CHIYKAET B COJIOME
STAMEHST COJIepKaHNe METAJNIOB KaK TeX, YTO B M30BITKE, TaK M TE€X, YTO B HeJoCTaTke. MaKkcuMaIbHOE
CHIDKeHUe HaOmonaercs Ha pore menmuopanTta 1200 mr/kr moussl (Zn — 35; Pb — 4; Fe — 100; Cr - 0,8;
Cd - 0,09; Cu — 1,7; Mn — 14 B mr/kr). [lo3a menuopanta 2400 MI/KT TIOUYBbI OTHOCUTEIBHO MEHBIINUX
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ero 1103 crnocoOcTByeT noBwimeHuio conepxkanus Cd (0,21 mr/kr), Pb (5,8 mr/kr), Cu (2,6 mr/kr),
Mn (30 mr/kr) 1 oTHOCHTENbHO KOHTpOIist — Fe (170 Mr/kr). DTo TOBOPUT O Ka4eCTBEHHOM M3MEHEHUHT
MEXaHHU3MOB COPOIIMHU MPHU OONBIINX 03aX MEIMOpaHTa. YpoKall SYMEHS OTPUIATEIHHO KOPPEIHPYeT
¢ comepkaHneM xene3a B mouse (r =-0,61). To ecTh, Mpu aKTUBHON COPOITMH MEITHOPAHTOM 3arpsi3HU-
TeNnel U MHKPORJIEMEHTOB YPOKall TMMUATHPYETCS N30BITKOM TIOABM)KHOTO Kelle3a B TIOYBE.

BepmukomnocT yBenuuuBaeT noctymiienue B pacrenus Cd na 17-144 % u Pb na 34-150 %.
[Ipu BHECEeHHMU BEpPMHMKOMIIOCTA BIHMSIHAE MEIMOpaHTa Ha coiepkaHue Cd B cojomMe CTaHOBHUTCS Me-
HEe CYIICCTBCHHBIM (CpellHee CHIDKEHHE OT NMpHUMEHEHHs cylib(dara kesnesa 0e3 ymnoopenus — 27 %,
a Ha ¢one Bepmukomnocta — 12 %). U na hoHe BepMUKOMIIOCTa METTMOPAHT YBEIMYMBAET CONEPIKa-
Hue Pb B comome Ha 23 %. [Ipumenenne BepmukomocTa mpu no3ax cyiabhara Fe(Il) 1200 — 2400 kr/ra
yBenuuuBaeT konndectBo Cr B cosome Ha 14-33 % npu no3ze 2400 kr/ra — Fe B 3 pasa. [Ipumenenune
MeJIMOpaHTa HE3aBUCHMO OT BHECEHHS BEPMHUKOMIIOCTA IPUBOJMT K HEJOCTATOUYHOMY COZEepKaHMIO Mn
B comnome (12—17 mr/kr).
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Puc. Coneprxanne amophHOTO0 xese3a
B I10YBE B 3aBUCUMOCTH OT J103bl BHECEHHUS
50 , , , , , MeJHopaHTa cynbdara xenesa (1)
0 300 600 1200 2400 (1— 6e3 ynobpenuii; 2 — BEpMHUKOMITOCT)
Cynbdar Fe(ll), kr/ra
BriBoabI

Buecenune cynbdara sxeneza (II) Ha 3arps3HEHHOM TSDKEIBIMH METaUIaMH yYacTKe YepHO3eMa
oObIkHOBEeHHOTO B J103¢ 300 Kr/ra maer mpupoct ypoxas stamens Ha 0,9-2.1 1/ra kak Ha ¢oHe npu-
MEHEHHS BEpPMHUKOMIIOCTA, TaK U 0e3 Hero. Beicokne HOpMBI MenropanTa (2400 Kr/ra) MpUBOIAT K CY-
[IECTBEHHOMY CHIKEHHIO ypoxkaitHocT Ha 0,8—5,2 11/ra, Takke He3aBUCUMO OT BHECEHUS OpraHhye-
ckoro ynoopenus. [lpumenenue nccieayeMoro Menmopanta 06e3 BEpMUKOMIIOCTa OIPaHUYECHO 1030
600 xr/ra (mpupoct ypoxas 0,9 11/ra). Mcrnonb30BaHre BEPMUKOMIIOCTA [TO3BOJISCT MOIYYarh MPUPOCT
ypokas stumeHs (1o 2,1 1/ra) Ha oHe Oosiee BBICOKUX 103 MenuopaHTa (10 1200 kr/ra), mpu 3ToM
0e3 BepMuKoMITIOCTa cynbdar sxenesa (I11) B 3Toit ke mo3e Ha TpeTHil T/ TOCie BHECCHUSI CHUKACT YPO-
JKaliHOCTh Ha 3,6 1/ra.

[IpumeHeHne B KauecTBE MEIIMOpaHTa Ha 3arPSA3HEHHBIX TEPPUTOPHSIX YePHO3eMa OOBIKHOBEHHOTO
cynbara xese3a 0e3 BHECCHHUS] BEPMUKOMIIOCTA CHIOKaeT nocryruienue Zn, Fe, Cd, Mn, Cu B pactenust
SAYMCHA.

BepmukomnocT yBenuunBaeT nocrtymienne B pactenuss Cd, yTo He KOMIEHCHUpPYeTCsT MeTHOpaH-
ToM cynbdarom xkenesa (II). Ha ¢pore BepMHUKOMIIOCTa METHOPAHT YBETHIHBACT coaepxkanue Pb u Cr
B coiome siuMeHd. [loaToMy nmpuMeHeHrne BepMHUKOMITOCTA IpH 3arpsi3HeHny 1mouB Pb, Cr u Cd Hexe-
JaTenbHO.

CHmwxkenne noctyruieHust Mn B pactenus Ha oHe BHeceHus cynbdara sxenesa (II) Taxxe orpanu-
YHBAET €r0 MPUMEHEHUE MPH MOYBEHHOM HEAOCTATKE TAHHOTO MHUKPOIJIEMEHTA.

Jlo3a BHecenus cymbdara sxenesa (II) B kagecTBe MeTHOpaHTa HA TMPOMBINIICHHO 3aTrPsS3HCHHOM
yepHO3eMe OOBIKHOBEHHOM OTIpeiesieTcss (POHOBBIM COAEPIKAHNEM TSKEITIX METaJUIOB B ITOYBE U TPH-
MEHEHHEM OPraHMYECKUX YI0OPEHUH, B YaCTHOCTH, BEPMHKOMITOCTA.
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Bricokne HOpMBbI MenuropanTa cyibdara xene3a (1) mpuBOAAT K CYIIECTBEHHOMY CHHKEHHUIO YPOXKAHHOCTH ST4-
MEHS ¥ 3TO HE 3aBHCHUT OT BHECCHHsI OPraHUMYCCKUX ynoOpeHuil. BHecenue atoro menuopanta B 1o3e 300 Kr/ra,
YBEJIMYHMBACT YPOXKAUHOCTD staMeHst 110 2,1 1/ra. [Ipy mocTyIuieH!H B OYBY CYIb(ATOB kele3a B yCIOBHX YBIIAX-
HEHUS ¥ IPUCYTCTBUS KUCIOPOo/a 00pa3yIoTes KOO B aMOP(HBIX THAPOOKCHIOB XKeJe3a, KOTOPhIE Aajiee mpo-
XOIAT TPOIeCC KPUCTAJUIN3AIMN Ha MUHEPAJIbHBIX KOJUIOMIAX U OPraHWYECKHX KOJJIOWIAaX, YaCTHIIAX ITOYBEHI.
[Ipu 3TOM TakKe MEHsSEeTCs pacHpee]IeHre B TOYBE MOTIONICHHBIX OOMEHHO U HEOOMEHHO TSIKEIIBIX METaJIJIOB.

UDC 631.82:631.6

THE EFFECT OF IRON II SULPHATE MELIORANT ON A YIELD OF BARLEY IN CONDITIONS OF
TECHOGENICALLY POLLUTED SOIL OF DONBAS
J.A. Pogromskaja, V.A. Zuza, S.G. Zuza

Donetsk Experimental Station of NSC «N.A. Sokolovskiy Institute of Soil Science and Agricultural Chemistry»,
NAAS of Ukraine

The high rates of iron II sulphate meliorant substantially reduce a yield of barley and is does not depend
on the application of organic fertilizers. A dose of 300 kg/ha of this a meliorant increases a yield of barley
to 2.1 t/ha. When iron sulfates is brought into the soil in conditions of moisturizing and oxygen presence,
the colloids of amorphous iron hydroxide are formed and then crystallize on mineral and organic colloids, soil
particles. It also changes the distribution of heavy metals absorbed in soil.
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