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AnHoTanmns. [TonyueHne BEICOKUX YPOKACE CEIBCKOXO3MHCTBEHHBIX PACTEHNH € HA/UIE/KAITAM
KauCCTBOM Ha 3arpA3HCHHBIX TSXKEITBIMU METAIUIAMH MOYBAX MPHOOPETACT AKTyaIbHEHIIIEE 3HAUCHUE
JUTs COBpeMEHHRBIX arpapueB KyGanu. Llenr nccnenoBanuii — H3yYHTh HAKOIIICHHUE TXKCITBIX META-
JIOB B BCTCTATHUBHBIX OPraHaX THIKBCHHBIX PACTCHHH B 3aBUCHMOCTH OT CBOMCTB MOYBHI H (hH3UKO-
XUMHYCCKUX CBOWCTB 3arpsA3HUTEICH. 3a0a49H. ONPEACTUTh BIHIHUC (PUIHNKO-XUMHIICCKUX CBOWCTB
MOYBHI HA HAKOIUIEHHE TDKEIBIX METAIOB B BETETATHBHOHN YacTH M3yYacMBIX PACTECHUH, OIpee-
JUTH BJIWSHAE XUMHUYECKHUX CBOMCTB TAKEIIBIX METAJIIOB HA HAKOIUIEHHE X B BETETATHBHON YacTH
M3YYAaEMBIX PAcTCHHH. METOAOM MOJEBBIX HCCICIOBAHHUMI HM3YUCHO HAKOIUICHHE B BETCTATHBHOM
Macce THIKBBI (cOpT MpaMopHas) TSHKEITBIX METAMIOB MPH HAHECCHHUH X CIIOCOOOM JOXACBAHUS B
3aBHCUMOCTH OT PHU3HKO-XUMHUYCCKUX CBOMCTB MOYBbI. TSKEIBIC METAMITBI B PACTCHHIX ONPEACICHBI
mMeTonoM AAC. YCTaHOBJICHO, YTO MPH BHIPAIIMBAHUH H3y4aCMOT0 PACTCHUS Ha OOrapHOM y4acTKe
JIYTOBO-UEPHO3EMHOM ITOYBHI B JICTBE HAKOIIHIIOCh MEAH U KaJMHS MEHBINE, UEM B TIOUBE PHCOBOTO
UCKa, COOTBCTCTBCHHO B 2,2 U 4,9 pa3. M3yuacMbIc TSKCIBIC MCTAILTE OKA3aIH YTHCTAOIICC BIIHS-
HHC HAa OHOMETPUUCCKUC NIOKA3aTeNn THKBbI. Ha OMBITHRIX ACMIHKAX TYTOBO-UCPHO3EMHOMN MOYBHI
OorapHbI y4acTOK U MIOYBE PHCOBOTO YCKA MPOU30LIIO0 CHIIKCHUE H3YUACMBIX OHOMETPHICCKUX Ma-
pPaMETPOB IO CPABHEHUIO ¢ KOHTposieM. [ [prdeM Ha TyroBo-4epHO3EMHO ITOYBE PHCOBOTO YEKA 3TO
CHW)KCHHE ObLTO OoNiee MHTCHCUBHBIM. 1101 BIUSHUEM TSKEIBIX METAJIOB U CBOUCTB MIOYBHI IIPO-
W30ILUT0 CHIDKEHHE YVPOKAHHOCTH M3YUaeMOr0 PAcTEHU: I IMEPBOTO BapHaHTa OHA COCTABIIIA
24,0 t/ra, ana Broporo — 8.2 1/ra. [lpu BRIpaIUBAaHWUU THIKBBI copTa MpamMopHas Ha JIYTOBO-
YCPHO3EMHOH MOYBE HA GOrapHOM VYACTKE KaAMHS HAKOMHIOCH Ooubie, yeM Meau B 16,0 pas, Ha
JAYTOBO-YCPHO3CMHOH MMOYBE PUCOBOTO YEKa 3TO pazinuue coctasuio B 47,0 pa3. OxHa u3 npudnH
TaKOTO PA3IHYMS B HAKOINICHUH TSKEIBIX METAIIOB — HX (PH3UOIOTHYCCKAS PONb IS H3YIaCMO-
TO PacTeHU.
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Abstract. Obtaining high yields of agricultural plants with their proper quality on soils contami-
nated with heavy metals is of the utmost importance for modern farmers of the Kuban. The purpose of
the research is to study the accumulation of heavy metals in the vegetative organs of pumpkin plants,
depending on the properties of the soil and the physical and chemical properties of pollutants. The
tasks are to determine the influence of the physical and chemical properties of the soil on the accu-
mulation of heavy metals in the vegetative part of the studied plants; to determine the influence of the
chemical properties of heavy metals on their accumulation in the vegetative part of the studied plants.
By the method of field research, the accumulation of heavy metals in the vegetative mass of pump-
kin, Mramornaya variety, when applied by sprinkling method, depending on the physico-chemical
properties of the soil, has been studied. Heavy metals in plants are determined by the AAS method.
It has been found that when growing the studied plant on a rain-fed plot of meadow-chernozem soil,
copper and cadmium accumulated in the foliage less than in the soil of rice check, respectively 2.2
and 4.9 times. The studied heavy metals had a depressing effect on the biometric parameters of the
pumpkin. On the experimental plots of meadow-chemozem soil of the bogamy plot and the soil of
the rice check, there was a decrease in the studied biometric parameters compared with the control.
Moreover, on the meadow-chernozem soil of the rice check, this decrease was more intense. Under
the influence of heavy metals and soil properties, the yield of the studied plant decreased: for the first
variant it was 24.0 t/ha, for the second — 8.2 t/ha. When growing Mramornaya pumpkin variety on
meadow-chernozem soil, a rain-fed area of cadmium accumulated more than copper by 16.0 times,
on meadow-chernozem soil of rice check, this difference was 47.0 times. One of the reasons for this
difference in the accumulation of heavy metals is their physiological role for the plant under study.

Keywords: pumpkin, «Mramornaya» variety, vegetative mass, soil, bogara, field conditions,
migration, heavy metals, sprinkling, plant oppression, harvest, accumulation
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BBICOKHX Y POKA€B KAUECTBEHHON NPOAYKLUH. THIKBEHHBIE PACTEHUS U3ABHA BBIPALIIUBAIOT

New Technologies (Majkop) / Hosbie TexHonorviv
2022; 18 (4)



https://doi.org/10.47370/2072-0920-2022-18-4-192-200
https://doi

CenbCcKOX035IUCTBEHHbIE HayKu
Agricultural sciences

Ha Tepputopuu KpacHonapckoro kpas, mno-
5TOMY OHHU 3aHUMAIOT HeMalible IUIOLanu
B OBOLIHOM ceBooOopote. [1mog ThIKBBI —
MHOTOCEMSIHHAs JIOXKHAsl Sirofa (ThIKBHHA)
OTJINYAETCs] BBICOKOW SHEPreTUYECKON eM-
KOCTBIO, CONIEPIKUT B ceOe OeKH, yIIIeBOIbI
(BKJTFOYAsi MOHO- U TUCAXaPUIbI), IEKTHUHB,
OpraHUyYecKne KHUCJIOThbIl, BUTAMHUHBL Ma-
KpPO- U MHUKPO3JIEMEHTHI, ()ePMEHT ypeasa,
CAJIMIMIIOBYIO KHCJIOTY, (DEHONBHbIC TIJIHU-
Kko3uAbl U T.A. I1101bI THIKBBEI HCIONB3YIOT
B nuiy. OgHako Npu AJUTEIbHOM HUCIOJb-
30BaHUM 3€MJIM B CEJIbCKOXO3SIICTBEHHOM
MIPOU3BOACTBE U MPUMEHEHUU XUMHUYECKUX
[pernapaToB IMOYBA MOXKET 3arps3HSITHCH.
3arpsi3HAOLINE BELECTBA MOTYT BCTyMNaTh
B OMOJNIOrHYecKue KPyroBOPOTHI M O TPO-
¢dudeckoil 1lenu mo4YBa — pPACTEHHE HaKa-
TJINBAThCS B BEM€TATUBHOW U F'€HEPATUBHOMN
YaCTH CEJIbCKOXO3SIMCTBEHHBIX PACTCHUI.
Ilpu >TOM magaer yposkalWHOCTb BBIPAILH-
BAE€MOr'0 PAaCTEHMUs], YXYyJLIAeTCs KauecTBO
nionoB. OAHUM HX TaKUX 3arps3HUTENEH,
KOTOPBIM MOJKET OKa3blBaThb BIIMSHUE Ha
pPOCT U pa3BUTHE PACTEHUs], KAueCTBO €ro
TJIONIOB — TSIXKeJble METaJJIbL.

«Tsxenble MeTanapl — rpynmna XuMu-
YECKHX D3JIEMEHTOB, MUMEIOIIMX IJIOTHOCTh
Oosnee 5 r/em®. JIjst OHOJOrMYECKOM Kitac-
cu(pukany MpaBHIIbHEE PYKOBOACTBOBATH-
Cs HE TIJIOTHOCTBIO, @ aTOMHOH MaccCoi, TO
€CTh OTHOCUTb K TSIJKEJIBIM BCE METAJLIbI C
OTHOCHUTEJIBHOM aTOMHOI Maccoii 6omee 40»
[3; 4; 8-10]. IIpuBeneHHoOe BrILE Onpenesne-
HUE MOJYEePKUBAET CBOMCTBA, MO KOTOPHIM
MHOTHE XHUMHUYECKHE BJIEMEHTbI TI'PYIIbI
MeTtanos Ilepuonuveckoi cucrembl Men-
JesieeBa MOTYT OBITh OTHECEHBI K TSXKEJIbIM
MeTasnaMm. OHaKO OHHU e MPU OIpeeseH-
HBbIX KOJMYECTBEHHBIX IOKAa3aTeNsx Iepe-
XOAST B TPYyNIly MUKPO3JIEMEHTOB, IpUUEM
MHOTHE M3 HHUX IPOCTO HEOOXOMUMBI IS
HOPMAaJIbHOT'O POCTa U pa3BUTHUS PACTEHMUIL

KonudecTBeHHBIE TMOKAa3aTENH, MO KO-
TOPbIM MUKPO3JIEMEHTHI IEPEXOAAT B TPy II-
My TSDKENbIX METaJJIOB, UHBIMHM CIIOBAMU
NpeenbHO JIOMyCTUMbIE KOHLIEHTpAluy,
UTrpaOT HAaWBAXHENIIYI pOJIb MpPU OIpe-
JEeJICHNH COCTOSIHUS TOYBBI Kak cyOcTpara

IJIs1 BBIPALMBAHUS CEJIbCKOXO3SIMCTBEHHBIX
pacTeHM, TaK U AJis1 ONIPEAENICHNs KaueCTBa
BBIPALIMBAEMOMN POAY KL[UH.

JI0BOJIBHO OOJBIIOE KOJIMYECTBO TSKEITBIX
METAJUIOB HAXOOUTCS B MHUHEPAJIBHBIX YAO-
Openmsix. CpIpbe, KOTOPOE UCTIONB3YETCs TIPU
MIPOU3BOACTBE XUMUYECKHUX MPEnaparos, CO-
JEPKUT 3arpsI3HUTENN B PA3INYHBIX KOHLIEH-
Tpauusix. M30aBUTbCS OT mpuMeceil B ChIpbe
IPU TPOU3BOICTBE YAOOPEHUI MPAKTUIECKU
HEBO3MOXKHO. BaykHO npy NpUMEHEHUH XUMU-
YEeCKUX MPEnapaToB 3HATh HE TOJIBKO O COMep-
JKaHUH STHX 3arps3HATENeH B yIOOPEHUSIX, HO
U 00513aTENIbHO YUYHUTHIBATD, YTO B PA3IHYHOM
CBIPBE COAEPIKAHUE TSKEIBIX METAJUIOB MO-
JKET CHJIBHO Pa3iinuarhesl. A CeioBaTeNbHO, U
3arpsi3HEHUE MMOYBbI MOXKET UITH B UHTEHCHB-
HOM peskume. Hepenko B CebCKOXO35HCTBEH-
HO€ IPOU3BOACTBO MOCTYNAIOT MMIIOPTHBIE
ynobpenust. ComeprkaHue mpuUMeced B BUE
TSKEJNBIX METAJJIOB B MTHOCTPAHHOM CBIPbE, U3
KOTOpPOTO MPOU3BOIAT YAOOPEHUS, Pa3JINIHO.
IlosToMy U comep;kaHUE TSKENBIX METAJJIOB
B YAOOpPEHUSIX, M3rOTOBJEHHBIX M3 TaKOIO
CBIPbsl, MOXKET CHJIBHO OTJIMYATLCS OT OTeve-
CTBEHHBIX. B CBsI3M C BO3MOXKHBIM BBICOKMM
COAEP’KAaHUEM HEKOTOPBIX TSKEJBIX MeTall-
JIOB, & UHOTA U LIEJIOW UX TPYIIIbI B UMIIOPT-
HOM CBbIpbE, yOOOpeHHs COmepKaT BBICOKHE
KOHLEHTpauuu 3arpsisHutens. IIpuveneHue
TaKUX yaoOpeHuii ropasfno ObIcTpee MpuBe-
JeT K 3arps3HEHUI0 MOYBbl. B XMMHYeCKHx
npernaparax B BUOE TSDKENBIX METAJIOB MO-
IyT OKa3aTbCs Me[b, KaJMUM, LINHK, CBUHEL,
PTYTb U T.1. BCe OHM B KOHEYHOM UTOTE MOTYT
OKa3aTbCsl B IIOYBE CEJILCKOXO3AMCTBEHHBIX
yronuil. To ecTb B nouBax MPOUCXOAUT HAKO-
TIJICHUE TSDKEJIBIX METAJIJIOB, a X BJIMsHUE HA
CEJIbCKOXO31ICTBEHHBIE PACTEHUSI B OCHOBHOM
HOCHUT OTPHULIATENIbHBIN XapakTep.

OnHako pacTeHUs] MOTYT 3arpsi3HATb-
CAd HE TOJBKO KOPHEBBIM NyTE€M — U3 IO-
YBbl, HO U adpalibHbIM — IPU BBINAJAEHUU
3arpsi3HeHHBIX  ocankoB. Kak mnokasan
MEYAJbHBIA ONBIT ABAPUHHBIX CUTyaL U
Ha XMUMHYECKHX KOMOHMHATaX B Pa3HbIX
CTpaHax, 3arpsA3HUTENN MOTYT OKa3aTbCs
B atmocdepe. [Ipu 3TOM HX mepeHoC BO3-
AV IIHBIM Iy TEM MOXKET UCUUCIATHCS AaXKE
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HE COTHSIMH, a ThICSTYaMH KHJIOMETpPOB. B
KOHEYHOM HTOT€, OCAaJKH B Pa3JTUYHOM
UX BHUJE MOMAJAal0T B TMOYBY HWJIH pacTre-
HUA. B ocagkax MOTyT cOAepkKaThCs pas-
JIUYHBIC TSIKEJIbIe METAJIJIbl B PA3JIMYHBIX
KOHLIEHTPAIHSIX.

OOBeKkTaMu UCCIIeIOBAHUU SIBJISINCH
MOCEBBI THIKBBI cOpTa MpamMopHast. B uccre-
JOBAHUSIX MO HAKOTLJICHUO TSYKEJTbIX MeTaJI-
JIOB B BEre€TATHUBHBIX OPraHaX ThIKBEHHBIX
pacTeHHIl UCTIOJb30BAHBI MEb U KaAMUH,
COOTBETCTBEHHO, B Bune coneil: CuSO, u
CdSO, ma nyroso-4epHO3EMHON IOYBE.
IToBTOpHOCTE B ONbITE 4-KpaTHasi, KOHLIEH-
Tpamusi U3y4aeMbIX TSKEJIbIX METAJIJIOB —
STIAK. ITpyuMeHeHO CHCTeMAaTUYECKOE Pas-
MelIeHHe BAPHUAHTOB B OJUH SIPYC.

MecTo TpOBENEHUSI OMNbITA — CEJIEK-
[{IHOHHO-CEMEHOBOJYECKUN yYaCTOK OTHe-
na osowmesoacTtsa ®I'BHY «®HILI pucay,
r. Kpacnogap. [1nomanb yueTHON A€ISHKA
3x3 m (9 m?). MccnenoBaHust BBITIONHSIIN B
TMOJIEBBIX YCJIOBUSIX C UCMIOJIB30BAHUEM Me-
toguk C.C. JlurBunHoBa [6], KOTOpBIE HaU-
Oojiee TMONXOAST K TaHHOMY BapHaHTy 3a-
KJIAJIKH OTIBITHBIX JAEJISTHOK U UX M3y YSHUIO.
Kpome Toro, Hamu mpuMeHeHa IJisl CTaTu-
CTUYECKONH 00pabOTKH 3SKCIEPUMEHTAb-
HOr0 Matepuaja METOJUKA MOJEBOrO OIbI-
ta b.A. JlocriexoBa [5]. 3akimaaka ONMbITHBIX
NENSTHOK M yXOA 33 HUMHU BBIMOJTHSIJIUCH
COMJIACHO arpoTeXHHKe, pa3paboTaHHON B
otnene osomekaprodenesoncrea GI'BHY
«@HII puca». /laHHass arpoTeXxHUKa NpU-
HSITa JJIs1 BBIPAIIMBAHUS THIKBEHHBIX pac-
TeHU! B ycoBUsixX KpacHogapckoro kpasi.

CxeMa omblTa BKJIIOYAJa CIIETyIOIINE
BapPHAHTHI

1. KonTpons (6e3 00paboTkm). j1yroBo-
YepHO3eMHas IO4YBa, OOTapHBIA YYaCTOK;

2. Jloxnesanune CuSO,, COPT THIKBbI
MpamopHasi, JyroBO-ue€pHO3EMHAs TOYBA,
OorapHbIii y4acToK;

3. Hoxnesanue CdSO,, cOPT THIKBEI
MpamopHasi, JyroBO-ue€pHO3EMHAsI TOYBA,
OorapHbIii y4acToK;

4. Kontponb (0e3 06paboTku): 1yroso-
YepHO3EeMHasl II0YBa PUCOBOTO YEKa,

5. HoxneBanue CuSO,, COPT TBIKBBI
MpamopHasi, JyroBo-4epHO3EMHasl IO4YBa
PHCOBOTO Y€Ka,;

6. Hoxnesanne CdSO,, copT TBIKBBI
MpamopHasi, JyroBo-4epHO3EMHasl IO4YBa
PHCOBOTO Y€Ka,;

Pacxon paboueit skunkoctu: 2,5 n/m?,
OO0paboTka BEreTHPYIOIIUX ThIKBEHHBIX
pacTeHui BBITIOJHEHA B (pa3y LBETEHUS.

Conep:xaHue TSKeJIbIX METAJIOB OIpe-
nensmu B OI'BOY BO «Kybanckuii ro-
CYJapCTBEHHBII arpapHbIii yHUBEPCUTET
umenn UT. Tpybununa», McneitaTenbHas
naboparopust «LleHTp kadecTBa MHUIIEBON
nponykuun» HUM buotexnonoruu u cep-
TUQUKALUY THINEBOH MPOAYKLUH, CIEK-
TPOMETpP aTOMHO-aOCOPOLMOHHBIA MOIU-
¢dukamun MI'A-915.

TrikBa Ha KyOaHu BO3enbIBaeTCS yKe
HeckoJbko aecstuneruil. Ilo nurtatens-
HbIM CBOHCTBaM OHa 3aHHUMaeT OJHO U3
BEIyILIUX MECT CPelU OBOILIHBIX KYJBTYP.
Ha npotsiskeHun BcexX JET €€ BblpallluBa-
HUS POIOJIKAETCS CEJIEKI[MOHHAs padoTa,
pa3pabaTbIBAOTCSI HOBBIE TPUEMBI arpo-
TEXHUKH, M3y4aeTcsl BIUSHHE arMmocdep-
HbIX BBIMNaJA€HUN U MOYBBl Ha HAKOIJIEHUE
3arpsI3HUTENEN B BEreTaTUBHOW U reHepa-
TUBHOMN ee yacTu. OAHUM U3 TAKUX 3arpss3-
HUTEJIEH, KOTOPBIN B IOCJIEAHNE HECKOJIBKO
JeT 0COOEHHO CHJIBHO MPOSIBISET CBOH HE-
raTUBHbIE KauecTBa JJIsl OBOIIHBIX KYJb-
Typ, SIBJIAIOTCS Ts>Kenble MeTayibl. B Ha-
CTosillee BpeMsl 3a7auyM IO OINpeAesIeHUIO
COIepKaHUs TSIKENbIX METAJUIOB B IJIOAAX
U BEreTaTHBHON YaCTH THIKBBI MPUOOpENH
OCOOEHHYIO aKTYaJIbHOCTb.

TeikBa naetT cbemOOHBIN TJION, OMHAKO
U JINCTBSI 3TOTO PACTEHHSI MOTYT OBITh HC-
MOJIb30BAHbI B MUY HE TOJBKO >KMBOTHBI-
MH, HO U 4eJIOBeKOM. B cocTaB ThIKBEHHBIX
auCTheB BXxonaT: Butamunbl A, C, B, B,, B,
B,, PP, xanui, Kajnbuuii, *Kene3o, MarHuu,
MapraHel, Meib, cejieH, pocdop, HUHK.

VY JIUCTBEB THIKBBI XOPOILINE BKYCOBbIE
kKadecTBa. Mx n100aBisOT B cajarsl B Chl-
poM Buze, GapmupyroT, MAPUHYIOT, COJIST,
BapAT CYIIbl, UCIIOJNB3YIOT B KauecTBE Ha-
YUHKU AJIS1 3aKPBITHIX MUPOros. OTBapsl U3
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TBIKBEHHBIX JIUCTHEB MPUSTHBIE HAa BKYC,
MaxHYT MMUHATOM. JIUCThs 4aCTO UCTIOJNb-
3YIOT BereTapuaHilpl, N00aBJisisi B KallH,
OBOIIHBIE KOTJIETHI, XOJIOAHBIE CYTIbI.
TrikBa — 6€30TXOMHBIN TPONY KT. B muiny
UCTIONB3YIOT U MSIKOTb, U 3€JICHBIE JIUCThS, U
nBeTKH. [Tonb3a O0TBBI 3aKiIOUeHa B OOraToM
XUMHUYECKOM COCTaBe U JieueOHOM 3 dexTe.
3eneHble IOOETH B CBEKEM BHIE CTAHYT OT-
JIMYHBIM JIOIOJHEHHEM K OJIIoqaM, HaCTOU U
OTBaphI MOMOTYT YJYYIIUTh COCTOSIHUE TIPH
3a00JIeBaHUSX BHY TPEHHUX OPTraHOB.
OnHako BCe 3TH IIOJIE3HBIE CBOICTBA
UMEET CUJIy B Clly4dae, KOrja pacTeHHe
TBIKBBI HE HMMEET XHMHYECKOTO 3arps3He-
HUSI, KOTOPO€ MOXKET TOJBKO HABPEAUTH

notrpedutento. [ToaToMy ogHOMN U3 aKTyalib-
HBbIX 3a7lauy B HACTOsllee BpeMs sBIAETCS
UCCJIEIOBAHNE HAKOILJIEHUS TSIXKENbIX Me-
TaJIJIOB B BEreTaTUBHOMN YacCTHU THIKBBI B 3a-
BUCHUMOCTH OT MOYBEHHON XapaKTepUCTUKU
U XUMHYECKUX CBOHCTB 3arpsi3HUTENEN.

OnHOll M3 MpPUYMH pa3iUuUil B HaKo-
NJIEHUU U3Y4YaeMbIX TSDKEJIbIX METAJIOB B
BEreTaTUBHBIX OPraHax TBIKBbI SIBJISIFOTCS
CBOICTBA MOYBbI, HA KOTOPOH €€ Bblpallu-
BaJsn (cM. Tabm. 1, 2).

B KpacHogapckom kpae mnpoaoskaet
Pa3BUBATLCSI PUCOBOIYECKOE HallpaBlICHUE.
HccnenoBanust mpoLeccoB, MPOUCXOASIIIINX
C TIOYBAaMH, Ha KOTOPBIX BBIPALMBAETCS
PUC, BBIMOJHSIOTCS, OJHAKO 10 HACTOSILIErO

Tabnuya 1
CroiicTBa JIyroBo-4epHO3EMHOIT TOYBLI JOTAPHOI0 YACTKA
Table 1
Properties of the meadow-chernozem soil of the rainfed area
T'ymyc pH HJIOTHochL O0beMHAS B — Ousu- W
I'myOuHa, (mo TBEpHON | muoTHOCTH | Ilopuc- yecKas
BO- TECOK <0,001
cM TropuHy), - (a3zs1 To- TIOYBBI, TOCTb, % 50.01 At TJIMHA .
% A YBBI, T/CM? r/cm? ’ <0,01 mm
0-25 3,6 6,7 2,70 1,30 51,3 36,3 637 314
30-40 3,5 6,7 2,70 1,31 51,1 36,8 63,2 34,9
50-60 3.4 6,7 2,70 1,34 50,3 37,0 63,0 36,1
70-80 2,6 6,9 2,70 1,35 50,0 37,0 63,0 36,2
100-120 1,9 7.0 2,73 1,41 48,0 37,6 62.4 35,6
140-150 1,5 7.0 2,75 1,42 47,9 37,6 62.4 35,0
Tabnuya 2
CroiicTBA JIYTOBO-"EPHO3EMHOIT MOYBHI PHCOBOTO YCKA
Table 2
Properties of the meadow-chernozem soil of the rice field
Tymye HHOTHOCUT b| Obvewmas Iopuc- | ®usuyeckuii | OGusndec- Wn
['myOwuHa, (mo pH TBEPAOU | ILUIOTHOCTH
cM TropuHy), | BOAHBIH | (as3sl mo TIOYBBI ToCTE, riecor Kas rma |- <0,001
I()) ¥)-| BOA 5 . % >0,01 mm <0,01 mm MM
% YBBI, T/CM r/cM
0-25 3.4 6,5 2,68 1,30 50,6 354 64,6 384
30-40 3.1 6,5 2,69 1,38 48,9 35.1 64,9 37,9
50-60 3.1 6,5 2,72 1,38 48.8 36,8 63,2 37,9
70-80 2.9 6,7 2,73 1,40 48,5 36,3 637 38,2
100-120 2.5 6.8 2,73 1,43 47,6 37,2 62,8 31,6
140-150 1,2 6.9 2,73 1,43 47,5 37,6 62,4 33,0
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Puc. 1. Cooeporcaniie usyyaemuix majcenvix Memaios 8 8e2emamusHoti macce moixgul, copm Mpamopnas
(1 — 1y2080-4epPHO3eMHAS NOYBA PUCOBO20 HeKa, 2 — JIY2080-4ePHO3EMHAS NOY8A, DO2APHbI VHACHOK)

Fig. 1. The content of the studied heavy metals in the vegetative mass of pumpkin, Mramornaya variety
(1 — meadow-chernozem soil of the rice field, 2 — meadow-chernozem soil of the rain-fed area)

BPEMEHH TPAKTHYECKH OTCYTCTBYET UHPOP-
MaLus 00 UCTIOIB30BAHUH 3THX TIOYB TSI BbI-
palmMBaHMs THIKBEHHBIX KyJbTyp. Hemocra-
TOYHO HWH(POPMALMK O BBIPAIIUBAHUU 3THX
CEJIbCKOXO3SIICTBEHHBIX PACTEHUN Ha JIyTro-
BO-UEPHO3EMHBIX ITOYBAX B YCIOBHSIX OOTapBbl.
Jnst yenosuit Ceseproro Kaskasa Beife-
JIEHBI TIOATHUITBI PUCOBBIX MTOYB. PHCOBBIE Yep-
HO3eMHbIe (H4epHO3eMbl OOBIKHOBEHHBIE, TH-
MTUYHBIE, BBIIIEJIOUEHHBIE, FOXKHBIE, Ty TOBO- U
JIy TOBAaTO-4ePHO3EMHBIE), PUCOBBIC JIyTOBBIE;
PHCOBBIE JIyTOBO-OONIOTHBIE U T.10. [2].
Hannbie Tabaun 1 u 2 yKa3bIBalOT Ha
TO, YTO MPU BBIPAIIUBAHUH PUCA HA JIy TOBO-
YEPHO3EMHOMN MOYBE NMPOUCXOAST JOBOJIBHO
3HAYUTEJbHbIE M3MEHEHHS BOIHO-(H3HIUe-
CKUX CBOWCTB, yMEHBINAETCS MOPHCTOCTb,
yBeanuuBaeTcs oObeMHass macca. Kpome
TOrO, MOXXHO OTMETUTH MOCTENEHHOEe W3-
MEHEHHE MEXaHMYEeCKOro COCTaBa IOYBHI B
CTOPOHY €ro yTSKENEHUs], a TaKXKe yBelu-
YEeHHE JTOJIN MIIUCTON (PPaKIIIH.
IIpoBeneHHBIMH HCCNEAOBAHUSIMU  YCTa-
HOBJIEHBI Cy LIIECTBEHHBIE Pa3JINYHsI B HAKOTLJIe-
HUW MEIU W KaJJMUSI B JINCTBSIX THIKBBI COPTA
MpamopHasi B 3aBICHMOCTH OT TIOYBEHHBIX yC-
JIOBUH €€ BbIpaIuBaHus (CM. puc. 1).
B pesynbsrate uccrnenoBaHHil BBISIBIEHO
pa3inyuue B HAKOIUIGHUH B BEreTaTUBHOM
Macce THIKBbI METU M KIMHU$I B 3aBUCHMOCTH

oT BapuaHTa ee BbIpamuBanus. [Ipu Beipa-
NIMBAHUU W3y4YaeMOro pacteHust Ha Oorap-
HOM Y4YaCTKE B JIUCTBE HAKOMHJIOCh KaJAMUS
¥ MEU MEHBIIIE, YeM B ITOYBE PUCOBOTO YEKa,
COOTBETCTBEHHO B 2,2 1 4,9 pas.

[TouBBI C BBICOKMM CONEpKAHUEM OpTra-
HUYECKOT'0 BEIIECTBA U INIMHBI HE OTJINYAI0T-
Csl BBICOKMMH TIOKA3aTENISIMU 110 MUTPALUN
Tsokebx  MetayuioB. [lomoOHast xapakTe-
PUCTUKA TOYB MOAXONUT W IJI MUTPALIMU
paguoHyKJaunoB. To eCTh YepHO3EMHBIE TIO0-
YBbl OTJIMYAIOTCSl TOBOJBHO BBICOKOH CIIO-
COOHOCTBIO K CHUKEHHI) WHTEHCUBHOCTHU
MEPENBIKEHUST U3Y4aeMOr0 3arPs3HUTEISL.
Kpome yka3aHHBIX CBOHCTB TOUBBI, OOJb-
I0€ 3HAYE€HUE B U3MEHEHHH CKOPOCTH MHU-
rpaluy TSIKEIbIX METAJIJIOB B TTIOUYBE UMEET
nokasares PH. HauOonblnast MOOUITBHOCTH
3arpsI3HUTENS OMPENeIeHa I KUCIBIX U
JaXke TIOAKHUCJICHHBIX TOYB, HAMMEHbBIIAs —
IJIs1 HEUTPAJIBHBIX U HIEJOYHBIX.

B mouBax jerkoro MExXaHU4eCKOro co-
CTaBa, a TAKXe KUCIBIX U O0CTHEHHBIX Ty-
MyCOM MPOLIECCHI MUTPALIMH KaJMUs yCH-
nuBaroTes [7].

Jnst onpeneneHuss NPUYUHBI yCTa-
HOBJICHHOTO HAKOILJICHUS TSXKEJIbIX Me-
TaJJOB B HM3y4YaeMOM pPACTEHUH CJEAYyeT
MPUMEHUTh KOMIUJIEeKCHBIN monxon. C on-
HOW CTOpPOHBI, TAKHE CBOWMCTBA MOYB, KaK
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Tabnuya 3
BuoMerpus m3ydaemMoro copta ThIKBbI MpamMopHast ocJie HAHECEHHsI TSIKEJIbIX MeTALIIOB
Table 3
Biometrics of the studied Mramornaya pumpkin variety after the application of heavy metals
Ilokasaremm
Bapuant Joanana Joanana KoanuecTBo Senenoe Joanana
qepenrKka TJIABHOM JHCTHEB HA TJIAB- | TOKpPLITHE, | cTE(.Is,
JIMCTA, CM | JKIWJIKH JINCTA, CM | HOM CTed.1e, IMT. % ™
JIyroBo-uepHO3eMHAA
mo4YBa OOTAPHBIH 39 17 28 92,5 380,5
VUYacTOK
JIyroBo-uepHO3eMHAA 71 1.5 16 66 204.5
TOYBA PHCOBOTO YCKA
JIyroBo-uepHO3eMHAA
mo4YBa OOTAPHBIH 40 22 30 99,5 4240
Y4acTOK (KOHTPOIIb)
JIyroBo-uepHO3eMHAA
TOYBA PUCOBOTO Y€KA 23 14 19 75 244.5
(KOHTPOJIb)

KHCJIOTHOCTb, COAEp:KaHUE OPraHUYECKUX
BELIECTB, TIPaHYJOMETPUUYECKUN COCTaB
OKa3bIBAIOT BJIMSHUE Ha HAKOIJIEHUE Ts-
JKEJIBIX METAJJIOB B U3y4aeMOM PacTEeHUH,
C Ipyroil — OHM K€ BJUSIOT U HAa €ro pocT
u pas3Butue. To ecTb HakomieHue Oyner
3aBUCETH U OT OMOJIOTHYECKOTO COCTOSHHUS
pacrenus (Tabnuna 3).

H3syuaemble Tsokenble MeTaIbl OKa3ain
yTHETAKoIIee BIMsHUE Ha OMOMETpHYECKUe
napaMeTphl ThIKBBI (Tabnuna 3). Ha onbITHBIX
JEJSTHKAX JIyTOBO-YE€PHO3EMHON MOYBBI, 00-
rapHbIl y4acTOK MPOU3OLLIO CHUXKEHUE H3-
y4aeMbIX OHOMETPUYECKUX IapamMeTpoB IO
CPaBHEHMIO C KOHTPOJIEM: UIMHBI uYepeLika
JucTa Ha 1 CM, JJIMHBI [NIABHOM KWUJIKU JIU-
CTa Ha 5 CM, KOJINYeCTBA JIMCTHEB HA INIABHOM
cteOe Ha 2 1T, 3eJISHOrO MOKPBITUS Ha 7%,
nuHbL cTeOist Ha 43,5 cm. Takast ke TeHIeH-
L1l OTMEYEHa U JUIS IEJISTHOK JIy TOBO-YEepHO-
3€MHO MOYBbI PUCOBOTO Y€Ka: Y MEHBIIINIIACh
JUTMHA Yepellka JINCTa Ha 2 CM, JUJIMHA TJ1aB-
HOM JKUJIKHM JIUCTA Ha 2,5 CM, KOJIMYECTBO JI-
CThEB Ha IJIABHOM CTeOJie Ha 3 INT., 3€JIeHOe
NoKpbITHE Ha 9%, nimHa credns Ha 40,0 cm.

Kpome toro, Hamu oOHapy KeHO BJIU-
STHUE CBOWMCTB MOYBHI (Tabnuiel 1 u 2) Ha
OMOMeTPHYECKHe MTOKAa3aTeI! ThIKBbI AaXKe

Ha KOHTPOJIbHBIX NessHKax (0e3 BHECEeHUs
TSIKETBIX MeTasioB) (tabmuua 3). Paznu-
YHh€ TIO0 M3yYaeMbIM TMapaMeTpPaM ThIKBbI
MEXy JIyTOBO-4€PHO3EMHOM TOYBbI, 00-
rapHbli y4acToK (KOHTPOJNb) M JIyrOBO-
YepHO3EMHasl TI0YBa PUCOBOTO 4Yeka (KOH-
TPOJIb) COCTABUIJIO. JIJIMHA YepPellKa JTUCTa
Ha 17 cM, nJavHa TIaBHOW KUJIKH JUCTA
Ha 8 CM, KOJNMYECTBO JIMCTHEB Ha TJaB-
HOM cTebOune Ha 11 T, 3eJleHOe MOKPBITHE
Ha 24,5%, nnuHa ctebns Ha 179,5 cm. Ha
MOYBE M3y4YaeMbIX BAPUAHTOB 3TO Pa3JiH-
YHhe COCTABUJIO: JIJIMHA YEPEeIIKa JUCTA Ha
18 ¢cm, aAnuHA TAaBHOW JKWUJKWA JIMCTA Ha
5,5 CM, KOJIMYECTBO JIUCTHEB Ha TJIABHOM
crebne Ha 12 T, 3€JeHOe MOKPBLITHE Ha
26,5%, nnunHa ctebns Ha 176,0 cm.
DKCreprMeHTaJIbHbIe JaHHbIE OuoMme-
TPUH U3y4aEMOTO COPTa THIKBbI MpamopHas
MO3BOJIMJIM TaK)K€ OTMETHTb, YTO OOJIbIIee
HAKOIJICHUE HW3y4YaeMbIX TSKENbIX MeETall-
JIOB B BET€TATUBHOM YaCTH PaCTEHUS BO BTO-
POM BapUAHTE OMBITA MPUBEJIO K CHIBHOMY
€€ YTHETEHHUI0, YTO, KOHEYHO JKe€, CKa3aJIoCh
Ha ypOykae BbIPALIMBAEMbIX PACTCHHUIL.
KomrnnekcHbIi monxon K UCCIeI0BAHUIO
BJIMSIHUS 3arpsI3HUTENICH U CBOMCTB IMOYBBI
MO3BOJIUT CEaTh OOBEKTHBHBIE BBIBOIBI O
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COCTOSIHUM U3y4aeMOr0 PACTeHHS, €ro ypo-
JKafHOCTH U KAY€CTBE Y POXKasl.

BnusiHue TsxenbIx METAJJIOB U CBONCTB
MOYBbI HE MOTJIO HE CKa3aThCsl HA ypOXKau-
HOCTH U3y4Yae€MOTO PACTEHUS ISl TIEPBOTO
BapuaHTa oHa cocrasmia 24,0 T/ra, 1Jist BTO-
poro — 8,2 T/ra.

[locTynneHue TsKEIbIX METAJJIOB Ha
MOBEPXHOCTD MOYBbI MPOIOJIKAETCS U OyIeT
MPOIOJIKATBCS Jajiblie. B CBOIO ouepens,
5TO MPUBOIHT HE TOJBKO K HAPY LIEHUIO (hu-
3UKO-XUMHUYECKOTO PaBHOBECHS TTOYBEHHON
SKOCHCTEMBI, HO U K JajbHENIIEN aerpaja-
[UU KyOaHCKUX YePHO3EMOB.

Kpowme Toro, B nerpanupyommnx nousax
HApPYIIAIOTCS MUKPOOHOIOrHYECKHe Mpo-
LIECChI, B PE3YJIBTATE Pa3PyLIEHUS CTPYKTY-
PBI YXYAIIAETCS] BOAHO-BO3AY IITHBIHN PEXKIM,
JIerpaanupyeT NOYBEHHbBIN I'YyMYC, U B KOHEU-
HOM CUeTe TMo4Ba TepsieT ronopoaue [7].

B pesynbraTe BBIMOIHEHHBIX HCCIEIO-
BAHUH MOXXHO KOHCTATUPOBATh (DAKT, YTO
OoIblIe B BEreTaTUBHON Macce ThIKBbI HAKO-
MUAJIOCh KaAMUSL, YeM MEIU KaK B IEPBOM, TaK
U BO BTOPOM BapuaHTte omnbita. Ha OorapHom
y4aCTKE JIy TOBO-UE€PHO3EMHOM MOYBBI Pa3JIH-
yue coctaBuio B 16,0 pas, a Ha JIyroBo-yep-
HO3€MHOMH MO4Be pUCOBOro ueka — B 47,0 pas.

OnHOM U3 MPUYMH TAKOTO Pa3jndus B
HAKOILIGHUH XUMUYECKHX 3JIEMEHTOB B Be-
FE€TATUBHON MAacCe THIKBBI MOXET ObITh MX
¢usnogornyueckas posb.

PazgeneHune XUMHUYECKHUX 3JIEMEHTOB Ha
IPYTIIIBIL, B 3aBUCUMOCTH OT OHOJIOrU4eCKOH
POJIU U CONEPKAHUS UX B PACTEHUSIX, TIPE-
noxeHHas [11; 12], TOBOJBHO XOpOIIO TOA-
TBEPIKIAET 3TO MPEATIONOKEHUE.

3akjloueHue

1. CBo¥iCcTBa IMOYBLI OKA3aJIH BJIMSIHUE HA
HAKOTUICHHE H3yYaeMbIX TSDKEJIBIX MeETall-
JIOB B BET€TATHUBHBIX OpraHax ThIKBbI. [Ipu
BBIPAIIIBAHUHU U3y Ya€MOr'0 pacTeHust Ha 00-
rapHOM YYacTKE B JIMCTBE HAKOMUJIOCH KaJ-
MUSI M1 MEIU MEHBIIIE, YeM Ha TIOYBE PUCOBO-
IO 4eKa, COOTBETCTBEHHO B 2,2 1 4.9 pas.

2. Ha nyroBo-4e€pHO3€MHOI MOYBE PU-
COBOTO YeKa OIpeNneeH0 HauOOobllee yr-
HEeTarollee BIIUSHUE HAa OHOMETPUYECKUE
MapamMeTPbl ThIKBHI.

3. bosple B BereTaTUBHOM MacCe ThIK-
Bbl HAKOIIMJIOCh KAJAMUS, YeM MEIU, KaK B
MEPBOM, TaK U BO BTOPOM BAPUAHTE OIIBITA.
Ha OorapHoM ydYacTke JyroBO-4e€pHO3EM-
HOH MOYBBI pa3andue cocTaBuiio B 16,0 pas,
a Ha JIyTOBO-Y€PHO3EMHOM MOYBE PUCOBOTO
yeka — B 47,0 pas.
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