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ManoxeHbl pe3ynbTaThl MCCNEA0BAHUS BAMSHWS pPasHbIX
[03 MuHepanbHbix yaobpennin (NPK) Ha cogepxanue mo-
OBWKHbIX COEANHEHUI Xene3a B NaxoTHOM rOPU3OHTe Aep-
HOBO-MOA30MMCTON NoYBbl Ha TeppuTopumn Knposckon obna-
cTu. Bbibop gaHHOro anemeHTa B kayecTBe 0bbekTa uccne-
[0BaHUS CBSA3aH C TEM, YTO OH OTHOCMUTCA K rpynne Tsxenbix
METanfioB ¥ B MOBbIWEHHbIX KOHLEHTPaLMAX OKa3blBaeT
HeraTMBHOE BNUSIHNE HA XMBble OpraHu3Mbl. Ha konuyecTso
NOABWKHBIX COEAMHEHWIA Xene3a B NoYBe MOTYT OKasblBaTb
KaK HerocpefcTBEHHOe, Tak M KOCBEHHOE BMUSHWE MUHe-
panbHble ynobpeHus. MpueefeHbl AaHHble MO AMHAMMKE
COAEPKaHNS MOABWKHbIX COEAMHEHWA Xenesa B Noyse B
TEYEHWe BereTaunoHHOro nepuoga. Mpobbl nous ans uc-
CnegoBaHus oTbupanu no BapuaHTam BHECEHUS yA0OpeHni
(NPK): 30, 60, 90, 120 1 150 kr/ra geicTByOLIErO BELLECTBA.
3a KoHTpONb NpuHUManu noysy 6e3 BHeceHns yaobpeHuit. B
pesynbTaTe NPOBEAEHHbIX UCCNEA0BAHNN YCTAHOBMEHO, YTO
COAEPKaHNe MOABWKHBIX COEAMHEHWIA Kene3a B MaxOTHOM
rOpW30HTE [EPHOBO-MOA30NNCTON NOYBbLI, 06pa3Lbl KOTOPOM
Obinn oTobpaHbl B 2016 r., BapbupoBano ot 12,18 go
121,33 mr/kr; a B 2017 1. — ot 16,45 po 54,53 mr/kr. B pe-
3ynbTaTe NPOBEAEHHOTO CTAaTMCTUYECKOTO aHanmusa nony-
YeHHbIX AaHHbIX 3@ 2016 T. ObINO BbISBNEHO, YTO BHECEHWE
yaobpeHuin He Oka3sbiBaeT 3HAYMMOTO BAIUSIHUS Ha COAEpXa-
HMEe NOMBMXHBIX COEMHEHUI xene3a B noyse. Torga kak B
2017 r. Bo BCe fathl oTOOpa B BapuaHTe onmbita NPK 30
(OMKCMpOBan MOBbLILIEHWE WX KONMWYECTBA OTHOCUTESBHO
KOHTPOIbHOMO BapuaHTa. B Lenom B TeyeHue BeretauuoH-
HOro nepuoda (puKCUpPOBaNM M3MEHEHWE COLEpPXaHMs Co-
e[1HeHuit xene3a B noysax. Mpu aTOM AuMHaMuKa copepxa-
HWS OTNMYAETCS B 3aBMCUMOCTY OT rofa npobooTbopa npobd
MOYBbI, YTO, MO HALLEMY MHEHMIO, CBS3aHO C rMapoTepMuYe-
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ckumm ycrnosuamu. B 2016 r. gons BnusHWS cpoka otbopa
cocrasuna 94,41%, 8 2017 r. — 30,08%.
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This paper discusses the research findings on the influ-
ence of different rates of mineral fertilizers (NPK) on the con-
tent of mobile iron compounds in the arable horizon of sod-
podzolic soil located in the Kirov Region. This element has
been chosen as a research target because it belongs to the
group of heavy metals and in elevated concentrations it ex-
erts a negative effect on living organisms. Mineral fertilizers
may affect the amount of mobile compounds of the element
under study in the soil directly or indirectly. The paper pre-
sents the data on the content dynamics of mobile iron com-
pounds in the soil during the growing season. Soil samples
for the study were selected according to fertilizer application
(NPK): 30, 60, 90, 120 and 150 kg (active ingredient) per ha.
The soil without fertilizer was taken for the control. It was
found that the content of mobile iron compounds in the ara-
ble horizon of sod-podzolic soil, the samples of which were
taken in 2016, ranged from 12.18 to 121.33 mg kg; and in
2017 — from 16.45 to 54.53 mg kg. The statistical analysis of
the data obtained for 2016 revealed that fertilizer application
did not have a significant effect on the content of mobile iron
compounds in the soil. Whereas in 2017 on all the dates of
sampling, increased amount of mobile iron compounds as
compared to the control variant in the variant of the experi-
ment NPK 30 was found. In general, the changes in the con-
tent of iron compounds in soils were recorded during the
growing season. The dynamics differed depending on the
year of soil sampling, which, in our opinion, was associated
with the hydrothermal conditions. In 2016, the percentage of
the influence of the sampling period made 94.41%, and in
2017 - 30.08%.
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BBepeHue

N3BeCTHO, 4TO TsbKenble MeTannbl CnOCOGHbI
OKa3sblBaTb TOKCUYECKOE BMWSIHUE Ha XMBble Opra-
HW3MbI B Cryyae ux u3bbiTka [1]. B TO xe Bpems B
HeBOMbLUMX KOHLEHTpaLUusX MHorme u3 Hux (Zn, Cu,
Mn, Fe n Co) SBnAOTCSA XNU3HEHHO HeobXoaUMbIMM
[2, 3]. Tak, ponb Xenesa B XMBbIX OpraHu3max CBO-
AUTCA K €ro y4acTuto B OKWUCMMTENbHO-BOCCTAHO-
BUTEbHbIX MpoLeccax, MPOUCXOOAWMX B KneTkax,
noaToMy ero u3bbITOK B MOYBE MOXET OKasblBaTb
oTpuUuaTenbHOe JeiCTBIUE Ha POCT W pa3BuUThE pac-
TeHun [1, 4]. Mpn aTom Hambornbluee TOKCUYECKOEe
[ENCTBME [aHHOTO 3eMeHTa OTMEYalT B KUCHbIX
noysax. Ha cogepxaHne u noeefdeHne xenesa B
noyse MOrYT BNWATb MWHeparbHble YA0OpeHus.
Bo3geicTBys Ha XMMWUYECKUA COCTaB NOYB, OHW Cro-
COBHbI KaK MoBbILWATh, Tak U NOHWXATb COAEPXKaHNe
NOABWXHBIX (DOPM TSHKESbIX METasIOoB, B TOM Y1Cne
xenesa [9].

Lenbto paboTbl SABNSETCS OLEHKa BNWUSHUS pas-
HbIX 403 MMHEpPanbHbIX YAobpeHuin Ha copepxanue
NOABWKHbIX COEOMHEHWN Xerne3a B NaxoTHOM ropu-
30HTE AePHOBO-MOA30MNMCTON MOYBbI B TEYEHWE Bere-
TaLMOHHOTO nepuoga.

O0BLeKTbI U MeToabl ccrefoBaHNIA

Wccnegosanus nposogunucs B 2016 n 2017 rr. B
OAHL| Cesepo-BocToka r. Kuposa B ycrnosusix cra-
LIMOHAPHOrO OnbiTa Ha JepHOBO-NOA30UCTON Cpes-
HECYrMWHUCTON NoYBe, CPOPMMPOBAHHOMN Ha 30BN
nepmckux rmuH. OT6op nouBeHHbIX NPob ocyLecTs-
nancs n3 naxotHoro cnos (0-20 cm) B Te4eHue Bere-
TaUMOHHOTO nepuoga. [losa BHOCUMbIX MUHeparb-
HbIX yaobpennin (NPK) coctasuna 30, 60, 90, 120 u
150 Kkr/ra gefcTByIOLLEro BeLecTBa COOTBETCTBEHHO.
B KOHTpOnbHOM BapuaHTe yaobpeHusi He BHOCUIMUCS.
B kauecTBe MuHepanbHbIX yA0BPEHMIA MCronb3oBany
aMMUayHylo cenuTpy, cynepdocdat ABOMHOW rpa-
HYNMPOBaHHbIN 1 XNOPUCTBIN Karui.

CopepxaHue NOABMKHBIX COEAMHEHWA xenesa
onpegensnu B aueTaTHO-aMMOHWUAHOM  BydhepHoM
pactBope ¢ pH 4,8 metogom atomHo-abcop6-
LIMOHHON cnekTpodoTomeTpun. CTatucTuyeckas ob-
paboTka MOMyYeHHbIX pe3ynbTaToB MPOBOAMNACH
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METOAOM [AMCMEPCUOHHOTO aHanu3a C UCrorb3oBa-
Hnem naketa nporpamm  Microsoft Excel 2003 u
AGROS 2.07. [1oCTOBEPHOCTb pasfnuyuin Coaepxa-
HWS Xenesa Mexgy BapvaHTamu OnbiTa OLEHMBa-
nacb ¢ MCnonb3oBaHMeM kputepus [lyHkaHa.

PesynbTathl M 00CyXaeHune

Mo pesynbTaTam HalMX MCCNefoBaHUin cogep-
aHue NoLBWXHBIX COEOUHEHWNA Xenesa B uccneay-
embIx npobax noysbl, 0TobpaHHbIx B 2016 r., Bapbu-
posaro ot 12,18 po 121,33 wmr/kr (tabn. 1).

Makcumym cogepaHus NOABWMKHBIX POpM xene-
3a B Nno4Be OTMEYanW B KOHLE anpens U B KOHUe
WIOHS. YBENUYeHne coaepxaHuns NogBuxXHbIX Coeau-
HEHWI Xenesa B 3TOT Nepuog Morro BbITb CBA3AHO C
YCKOPEHUEM TpaHChOopMaLi OPraHMYEeCKoro BeLLe-
CTBA MOYBbI, B CBA3N C YBENUYEHNEM TEMNEPATYPbI B
KOHLE BeCHbl — Hauane neta npu [OCTaTO4HOM
YBNAXHEHHOCTW MOYBbI MOCIE BECEHHEro CHeroTas-
HUs [6]. Kpome TOro, B BECEHHUM nepuog B noyse
HauynHatoT npeobnagatb BOCCTAHOBMTEMbHbIE MPO-
Liecchbl B pe3ynbTaTe TasHWSA CHera U YBeNYeHus ee
BMNaXHOCTMW.

B otnunume ot 2016 r., B 2017 r. cogepxaHue no-
OBWKHbIX COEOMHEHUN Xene3a B NaxOTHOM FOpU30H-
T€ [EepPHOBO-MOA30MINCTON MOYBbI BapbMPOBano B
bornee yskux npegenax (ot 16,45 go 54,53 wr/kr)
(Tabn. 2).

B 2017 r. konn4yecTBO MOABWKHBLIX COEONHEHMI
“ccnegyemoro aremeHTa yBenuyurnoch no cpasHe-
HWO C KOHTpOneM Tonbko B BapuaHte NPK 30 (Tabn.
2). OneMeHTbl, B TOM 4uCre BXOOsliMe B COCTaB
yaobpeHuil OKasblBalOT BAWSIHUE Ha COAepXaHue W
NOABWKHOCTb [PYrUX 9neMeHToB. W3BECTHO, 4TO
TOKCMYHOCTb KENes3a B NOYBE MOXET NPOSBNSATHLCS
npu cnabon obecneveHHocTn doccopom [7]. Mak-
CUMYM COAEPXaHWUS MOABWXKHBIX COEAWHEHWIA ane-
MeHTa no cpokam npobooTbopa oTMeYanu B Havane
nons. MckntoyeHne coctaBuny KOHTPOSb U BapuaHT
OnbiTa C 40301 BHOCUMOTO MUHEpanbHOro yaobpe-
Hust 60 mr/kr. [ns gaHHbIX Npob dhukcupoBanu mak-
CUMarbHble 3HAYeHWe COoAepXaHUs WCCRneayeMblX
COEMHEHN MeTanNa B NoYBax B Havane aerycra.
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Tabnuua 1
CodepxaHue nodeuxHbIX coeduHeHull Xene3a e noyee 8 2016 2., me/k2
BapuanT [ara otbopa
30 anpens 01 wtoHs 24 MioHs 20 wong 18 aBrycra
KoHTposb 72,35+ 5,33 13,20+ 1,12 65,47+543 | 1311£1,19 14,124 0,70
NPK 30 krira 99,92+ 6,70 16,92+ 1,23 88,58+ 5,01 14,00+ 1,62 18,94+ 1,08
NPK 60 kr/ra 121,33+ 4,89 14,98+ 0,89 88,04+ 8,32 | 12,18+0,69 19,03+ 0,98
NPK 90 kr/ra 106,63+ 3,23 16,44+ 0,84 91,93+ 4,32 14,16+ 0,84 18,58+ 0,63
NPK 120 kr/ra 87,82+ 2,95 14,14+ 0,92 88,60+£528 | 17,14+ 1,69 20,87+ 2,39
NPK 150 kr/ra 85,75+ 5,16 17,55+ 1,76 96,53+ 1,32 | 17,01£1,11 21,37+ 1,75
Tabnuua 2
CodepxaHue nodeuxHbIX coeduHeHull Xene3a e noyee 8 2017 2., m2/k2
BapwanT [ara otbopa

30 mas 16 MoHs 04 nions 19 nong 08 aBrycTa 31 aBrycta

KoHTponb 6,45£2,00 | 20,02+294 | 21,77£3,67 | 22,42+148 23,01+0,38 22,730,23
NPK 30 27441231 | 26454213 | 52,9846,03 | 32,02+1,55 33,62+1,06 35,59+1,95
NPK 60 20,80+£2,07 | 23,87+2,04 | 27,36+1,46 | 29,99+0,74 31,86+1,97 28,88+1,04
NPK 90 22,34+1,40 | 27,082,110 | 36,10+£3,32 | 33,30%1,63 32,91+2,13 26,48+1,17

NPK 120 22,46+2,65 | 24,0242,71 | 54,53+£10,79 | 24,99+0,97 29,77+2.19 26,68+1,11
NPK 150 | 26,69+4,59 | 27,59+210 | 35,86+4,45 | 30,66+0,90 31,55+2,56 32,81+0,83

YKeneso Kak 3anemMeHT C NepeMEHHON BaneHTHO-
CTbl0 CMOCOGHO NEPEXOANTDL U3 OAHOM hOpPMbI B ApY-
Iyl NpU CMEHE OKWUCIUTENbHO-BOCCTAHOBUTESbHBIX
YCINOBWI, KOTOPbIE 3aBMCAT OT BNAXHOCTM MOYBbI. B
2017 r. oHa Oblina BbICOKOW BO BCe nepuodbl (C Mas

no aBrycr).
OnTuManbHble 3HaYeHUs COAEepXaHus mnerkono-
OBWXHbIX ~ COEOWHEHWA xeresa B  [epHOBO-

noasonucTbix noysax coctaenst 1,3-7,0 mr/kr ans
pasHbIX KynbTyp [7]. Takum obpasom, No pesynbTa-
TaMm HalMX MCCrefoBaHWi, YCTaHOBNEHHOE Copep-
XaHue xenesa B Moyse CrnegyeT cunTaTh BbilE Of-
TUMarnbHOrO 3HAYeHUss U MOXET OblTb TOKCMYHbIM
LIS pacTEeHWN.

B pesynbtate npoBEAEHHOr0 CTaTUCTUYECKOrO
aHanuaa 6bino BbisgBNEHO, 4to B 2016 . Ha copep-
XaHWe NOABWXHbIX COEJUHEHM Xenesa B MO4Be
BHECEHWe MUHEepanbHbIX YA0OPEHUI, B T.4. B Makcu-
ManbHOW uccnegyemon B onbite fose (150 kr/ra), He
OKa3bIBAET 3HA4YMMOro BO3AencTBUs. [lons BIMSHUSA
cpoka otbopa coctasuna 94,41%. B 2017 r. oTmeva-
nm BnnsiHne oboux (HakTopoB: [03bl MUHEPanbHbIX
yaobpeHnin n cpoka otbopa. Wx pond coctaBuna
5,77 n 30,08% coOTBETCTBEHHO.

3aknwoyeHue
Takum o6pas3om, B pesynbTate MCCreaoBaHus
BMMSHUS MUHEpPanbHbIX YA0BpeHun Ha copepxanue
NOABWKHbIX COEOMHEHWI Xenesa B NOYBE YCTAHOB-

neHo, 4to B 2016 r. OHO BapbupoBasno B bonee K-
pokux npegenax, yem B 2017 r., namensscs ot 12,18
0o 121,33 mr/kr. BeisiBneHa gnHamuka uccnegyembix
COEAMHEHUN xenesa B NOYBE, XapaKTep KOTOpPOM OT-
NMYaeTCsa B 3aBMCMMOCTM OT roga MCCReaoBaHui.
CoOTHeCeHWe NonyyYeHHbIX AaHHbIX C JaHHbIMK MO
COOEpPXaHWI0 MOABWKHBIX (POPM Xenesa B Noyse
NO3BONWIIO 3aKMKYNTb, YTO YCTAHOBNEHHOE Hamu
cofepxaHue xenesa B NOYBE BbllUE OMTUMANbHOIO
3HaueHus. Kpome Toro, B 2016 r. BnusHue okasan
TOMNbKO OAWH hakTop — Cpok oTbopa, AONs KOTOPOro
coctasuna 94,41%, a 8 2017 r. — cpok otbopa 1 go-
3a BHOCUMbIX MUHEparbHbIX Yo0OpeHuin, oons KoTo-
pbix coctasuna 30,08 v 5,77% v COOTBETCTBEHHO.
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MEPCMNEKTUBHBIE PAHHECHEJILIE COPTA rPYLLUU
HAXYbIBAHCKOM ABTOHOMHOW PECIYBJIUKA

PROMISING EARLY RIPENING VARIETIES OF PEAR GROWN
IN THE NAKHCHIVAN AUTONOMOUS REPUBLIC

Knioveenle cnosa: copm, ¢hopma, azpobuonozuyeckue
ocobeHHocmu, UHMPOOYKUUS, 30HbI pacnpocmpaHeHus,
aKcneOuUUSst, KOMeKYUSI.

lMpencraBneHbl 30HbI PAcNpPOCTPAHEHUS NEPCNEKTUBHBIX
paHHeCMenbIX COPTOB M (hOPM rpyLUM, BO3AEMNbIBAEMbIX Ha
TEPPUTOPUN HaxybiBaHCKOM ABTOHOMHOW Pecnybnnku, ux
Ha3BaHMs,, CMHOHMMbI M MOMONOMMYECKME OCODEHHOCTM.
MpuBeaeHbl cBeaeHMs O Bece, IOpMe M OKpacke MNOLOB
Ka)xgoro copTa, YpoXaiHoCTU C kaxaoro aepesa u 1 ra. OT-
[enbHO YKa3aHbl XUMWUYECKUIA COCTaB U OLEeHKK gerycraunn

NNogoB Kaxzaoro copTa. Takke 0TMEeYEHbI CPOKW CO3PEBAHNS
W XpaHeHWs NIoLoB NEPCNEKTUBHBIX COPTOB W (HOPM IpyLLK.
LleHa perycrauun copToB bIpMbI3bl LUEKEpWU cCOCTaBnsieT
4,7 6anna, cpok xpaHeHus 20-25 gHen. [erycraumoHHas
oueHka nnogos copta Meneiu coctasnset 4,8 6anna u 30-
35 gHen. Mnodbl 3TOro0 copTta ¢ npuBneKaTenbHbIM apoma-
TOM, XOTS CPOK WX XpaHeHusi MeHblue. BbllweykasaHHble
copTa pekoMeHaylTcs depmepaMm W MHAMBMAYambHbIM
hepMepckUM X03aMCTBaM AN BO3AenbiBaHUs Ha 60MbLunX
y4acTkax.
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