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AHHOTauuA

B nonesom onbiTe ¢ s6noHen copta CuHan opnosckuit B 2015 1 2016 rr. 6biro
W3y4yeHO BIUSHWE OMPbICKMBAHUIA XNOPUAOM KarbLus, SHTApHOW KWUCIOTOW W
npenapatom ArpoBnHCa (amuHokucnotel — 22,0%, Ca - 8,0%, B — 0,6%) Ha
nokasatenm NEXKocnocobHocTM nnogos. lccnefoBaHus NPOBOAMAMCH B
MOYBEHHO-KNMMATUYECKMX YCroBuMsAX LeHTpa CpeaHepyccKon BO3BbILIEHHOCTH
(Opnosckasi obnactb). Cepasi necHas CpefgHECYrfMHUCTas MoYBa OmbITHOrO
yyacTka MMena BbICOKMIA YPOBEHb 0OECMEYEHHOCTU MOABMXKHBIM (hOCHOPOM W
OOMEHHbIMM  COEAMHEHMAMM Kanusi, Kanbuusi M marHus.  OnpbICKMBaHWS
[EPEBbEB MPOBOAUIN EXEHEAENbHO B TeyeHne 5 Heaenb [0 YBOpKM ypoxas.
Bce obpaboTku, npousBogunu cxogHblid 3chdekT: cnocobcTBOBaNM pocTy
COAEPXaHWA Kanus 1 MarHust B TKaHsX NNOAOB, B TO BPEMS KaK COAepxaHue
KanbUus — yMeHblwanocb. [lokasaHa kntoyeBas pofb MeETeoyCrioBUA B
(hOPMMPOBaHUM SNEMEHTHOMO cocTaBa nnogos. B 3acywnueom 2015 r. Ha
KOHTpONe [Jons NnogoB C FOpbKoM fM4YaTocTbio nNpu cbéMe Obina 23%.
OnpoicknBanua CaClz (1%), sHTapHoi kucnoton (0,05%) n coyeTaHnem aTux
BELLECTB CHU3WUIN KONIMYECTBO MNOLOB C rOPbKOW AMYaATOCTHH) COOTBETCTBEHHO
po 7%, 12,9% u 0,7%. Mocne 140 gHeit XpaHeHus Ha koHTpone bbino 26,3%
cryyaeB ropbko smyatoctu, npu obpabotke CaCly (1%) - 27,8%, npu
onpbickuBaHun sHTapHon kucnoton (0,05%) — 7,6%, CaClz (1%) + sHTapHas
kucnota (0,05%) — 6,0%. B GnaronpustTHOM no rMapoTEPMUYECKAM YCMOBUSM
2016 r. obpaboTki OKkasbliBanM 3HAYMMOE BMWSIHUE HA HAKOMMEHWEe Kanus,
KanbLMs U MarHus B TKaHsX NNOAOB, HO CUMMTOMOB FOPbKON SAMYATOCTM MoCne
200 gHew xpaHeHus He Habnoganocs.

KntoueBbie cnoBa: s0M0Hs, MUHEpanbHOe NUTaHWe, HEKOPHEBbLIE NOAKOPMKM,
ropbkast AMYaToOCTb, KanbLWi, Mardui, Kanui
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Abstract
In the field experiment with the Sinap Orlovsky apple variety in 2015 and 2016
the effect of spraying with calcium chloride, succinic acid and AgrovinCa drug
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(aminoacids — 22.0%, Ca — 8.0%, B — 0.6%) on the indications of fruit storeability
was studied. The experiment was conducted in pedoclimatic conditions of forest-
steppe of the Central Russian Upland (Orel region). The experimental orchard is
on loamy grey forest soil with high phosphorus, potassium, calcium and
magnesium content. The sprayings of the trees were made weekly during 5
weeks before harvesting. All the treatments produced a similar effect: contributed
to the increase in the content of potassium and magnesium in fruit tissues, while
the calcium content decreased. The key role of meteorological conditions in the
formation of the elemental composition of the fruit was shown. In droughty 2015,
the proportion of fruit with bitter pit in the control variety was 23% at harvesting.
The treatments with CaCl, (1%), succinic acid (0.05%) and a combination of
these substances reduced the number of fruits with bitter pit to 7%, 12.9% and
0.7%, respectively. After 140 days of storage there were 26.3% of bitter pit
damages on the control fruits; 27.8% when treated with CaClz (1%); 7.6% when
treated with succinic acid (0.05%) and 6.0% when treated with CaClz (1%) +
succinic acid (0.05%). In 2016, the favorable year under hydrothermal conditions,
the treatments had a significant effect on the accumulation of potassium, calcium
and magnesium in the tissues of the fruit, but symptoms of bitter pit were not
observed after 200 days of storage.

Key words: Malus domestica, mineral nutrition, foliar fertilization, bitter pit,
calcium, magnesium, potassium

BeepeHue

YnpaBreHue KanbLMeBbIM NUTaHeM SOMOHW SBASETCS BaXHbIM 3MEMEHTOM TEXHOMOruu
BblpaLLMBaH1s 3TON KyMbTypbl, NOCKOMbKY C KOHLEHTpaLue kanbumsa B nrogax s6moHu cBsisaH
PSA Ka4eCTBEHHbIX MoKasaTenen, Takux kak NExXKOCnoCobHOCTb, TBEPAOCTb MSKOTH, BbIXOA COKa
n op. [2, 17, 21]. C HepoCTaTOYHbIM COAEPXXaHMEM KanbLysi B Modax CBA3bIBAKT pasBuTME
hu13nonornyeckoro 3aboneBaHns — ropbkoi AMYaToCTH, KOTOPOE MOXET MOSIBNATHCS Y NOAOB
yXe Ha aepese, Nnbo paseuBaTbCs BO BpeEMS XpaHeHus [2, 14]. Y copToB, YyBCTBUTENbHLIX K
rOpPbKOM SIMYATOCTMW, B MpoLecce XpaHeHus MoXeT nopaxatbcst 4o 80% nnogos [21, 24], yTo
SIBNAETCA NPUYMHON 3HAYMTENbHBIX YObITKOB NPOM3BOANUTENEN NNOLOBOM NPOAYKLMM.

KoHUeHTpauus  kanbUus B NNOAAX He  SBMSETCA  €OMHCTBEHHbIM  KpUTEpUEM
NPeAPacnonNOXEHHOCT NNOLOB K Pa3BUTMIO TOPbKOM AMYATOCTU. 3HAUMTENbHYIO PONb WrpaeT
cbanaHcMpoBaHHOCTb MUHEPANbHOTO COCTaBa NoAoB, 0COOEHHO B OTHOLLEHUM Kamnus U MarHus.
lMokasaHo, YTO PUCK pa3BWUTUS 3TOro 3aboneBaHusi cBA3aH C CcooTHoweHuamn Ca/Mg, K/Ca
n (K+Mg)/Ca [2, 15, 22, 23, 27]. /3BeCTHO O CyLIECTBEHHOM BMIUSHAW Ha NPOSBIEHNE
CUMNTOMOB TOPbKOM AMYATOCTU TakuX (DaKTOPOB Kak OCOBEHHOCTW COPTOB W MOABOEB,
COOTHOLUEHWEe BEreTaTMBHOTO W [EHEPATWBHOTO pOCTa [AEpeBbeB, YPOXKAMHOCTb U
MMApPOTEPMMYECKME YCIIOBUS NepruogoB BereTaumm [14, 22, 29].

Hanbonee  LUMPOKO  pEKOMEHOYEMbI  CMOCOO  CHWXEHUS  MPOSIBMEHWA  TOPLKOM
SIM4aTOCTN — OMNpbICKMBAHME JEepPeBLEB NpenapaTtamn KanbLys C Lenblo BbICTPOro NoBbiEHNS
KOHLIEHTpaLuU1 dneMeHTa B TKaHsX nnogos. [ns aToit uenu npegnaraetcs o6WMpHbIA Habop
KanbLMICOAEPKaLLMX COEAMHEHWUIA MPOCTOrO M CHOXHOTO coctaBa. Hambonee wyacto ans
obpaboTok pekomeHOylT ucnonb3osatb xnopud Kanbuus (CaCly) n kanmbuueBylo cenutpy
(Ca(NO3)2), npu  M“CMONb30BaHUM  KOTOPbIX BO3MOXHbI OXOMM NUCTLEB W KOPPO3Ms
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onpbickuBatenen. [ns u3bexaHns aToro HeratMBHOMO achPeKTa MOXHO MPUMEHSTb KanbLuii B
XenaTHoi ¢opme, Hanpumep, B Buge OTA komnnekca [19] wunu B COeQMHEHUM C ApYTrUMM
CMOXHbIMU  OpraHuyeckumu monekynamu [4, 15, 21]. Hepenko kanbuuidi BXOAWT B COCTaB
KOMMNIEKCHbIX MpenapaTtos, CoAepXallux Hapsay ¢ MUHepasbHbIMU KOMMOHEHTaMU PasfinyHbIe
Buonornyeckn akTUBHblE BeLeCTBa (aMUHOKWUCAOTbI, (PUTOrOPMOHBI, rymatbl u np.) [1, 15],
KOTOpble AOMXKHbI OMTUMU3NPOBATL OBMEHHblE MPOLECCHl U CTPECCOYCTOMYUBOCTb PaCTEHM.
Takue arpoxumukaTbl MOSIBUIUCL HA PbIHKE OTHOCUTENbHO HEAABHO, M WX AEWCTBME MoKa
HEeJoCTaTOYHO M3YYEHO.

MapannensHo ¢ MOMCKOM arpOTEXHUYECKMX CMOcOBOB Yny4llieHWsl MUHepanbHOro CocTasa
nnoaoB, pa3BMBAETCS NpeaBapuTenbHas AMArHOCTMKA 3NEMEHTHOMO CoCTaBa AGMOK C Lienblo
OLEHKM MOTEHLManbHOrO pucka MpOSIBNIEHNSI CUMMTOMOB FOPbKOM SIMYaTOCTM B Mpolecce
XpaHeHus [16, 20, 22, 23, 24]. Mpu pa3paboTke METOLOB paHHEN AMArHOCTUKM BHUMaHWe
ygenseTcs: cpokam otbopa nnogoB [16] M onpeaeneHuo Haubonee TOYHbIX MapaMeTpoB
MUHEPanbHOro cocTaBa Ans KOHKpeTHbIX copToB [13, 16, 21]. Takke uccnenosatenu nbitatoTcs
onpenenuTb, aHanW3 SNeMEeHTHOrO CocTaBa Kakux TkaHeW, nMbO YacTeit nmnoga sBnsSeTcs
Hanbonee nHgopmatueHbIM [16, 20, 27].

Llenblo gaHHoOro uccrnegoBaHust Bbino OLEHUTb BAMSIHUE HEKOPHEBbLIX 0BpaboTok S6510HK
COEAMHEHMAMM KanbUus M BUOMOrMYeckM aKkTUBHbIMW BELLECTBaMW HA 3MEMEHTHbI COCTaB
nnogos copta CuHan OpnoBCKWA 1 Noka3aTenu NOTEHLMArNbHOMO pUcka UX MOPaXEHUs rOpbKOW
SMYaTOCTbHO.

06BbeKTbl 1 MeToAbI UcCneaoBaHuUsA

MoneBble onbITbl nposoaunu B 2015 1 2016 rr. B cagoBom Mmaccuse OIrEHY BHUUCTIK ¢
nepesbsaMn 96noHn copta CuHan opriosckuin 1979 v 1987 roga nocagku. [laHHbIN cOpT Umeet
LUMPOKOE pacnpoCTpaHeHne B CpeaHeN 30He CafoBOACTBA POCCUMM M OTHOCUTCS K YMCITY COPTOB,
nnogbl KOTOPbIX MOTYT NOBPEXAaThCs ropbkon amyatocTbto [10].

Cepble necHble nousbl cagosoro mMaccusa ®rEHY BHUUCTIK umetoT cpegHecyrnMHUCTbIN
rpaHynoMeTpuyecknin  coctas, copepxaHue rymyca 3,5...4,5%, OTnMYaTCH  BbICOKUM
COAEpKaHWeM nofBuXHbIX ocaTos, coaepkaHne 0BMEHHOro Kanus BapbUpyeT OT CPEAHEro
[0 BbICOKOTO YpoBHS [5, 6]. MogcTunaroweir Nopogon SBNAKOTCA AONOMUTOBbLIE WM3BECTHSIKU.
Bnarogaps ux 6nnskomy 3aneraHuio, Npourb NOYBbI HACbILEH OOMEHHBIMU COEAUHEHUSMU
KanbLys 1 MarHus, a KUCMOTHOCTb MOYBbI CHXKAETCA C rnybuHon [6].

B TeuyeHne 5 Hepenb 40 YOOPKK ypoxas exeHedesnbHO npoBoauu 06paboTky AepeBbeB Mo
crnegyLwmM cxemam:

2015.

1. ObpaboTku BOOOM;

2. CaCl,— 1%;

3. AxTapHas kucnota (AK) — 0,05%;
4. CaClz(1%) + AK (0,05%).

2016 T.

1. KoHTponb — 6e3 06paboTok;

2. ObpaboTku BOAOK;

3. CaCly-1%;

4. AK - 0,05%;

5. CaClz (1%) + AK (0,05%);

6. ArpoBuHCa — BogopacTBOpUMOe yAobpeHue C Kanbuuem B aMUHOXEenaTHOM opme W
KOMMMEKCOM aMUHOKMCIIOT PAaCTUTENBHOMO NPOUCXOXAEHUS.
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fAHTapHas kucnota Obina BKMKOYEHA B CXeMbl HALMX OMbITOB B KayecTBe GMOMorMyecku
aKTUBHOrO KOMMOHEHTA, NPUMEHSEMOTO B TEYeHWe AeCATUNETHIA B COCTaBe CTPECCNPOTEKTOPHBIX
cMecen [9]. [Ina aToro BelecTBa YCTAHOBIIEHO MOMOXWTENBHOE AENCTBUE HA BOAHbLIA PEXUM,
YTO 0COBEHHO BaXHO B CBETE M3BECTHOW CBSA3W MPOLIECCOB BOAHOTO OB6MEHa B pacTeHun C
TPaHCNOPTOM KanbLns U3 KOPHEN B HaA3eMHble opraHb [9].

MonuanemeHTHbIn npenapaT ArpoBuHCa WMEET Cheayrwmuin cocTaB: amMUHOKUCNOTHI —
22,0%, Ca-8,0%, B-0,6% [1].

MoMUMO OMpbICKUBaHUIA COEAUHEHNAMM KanbLms 1 BUONOMMYECKM aKTUBHBIMI BELLECTBaMM
arpoTexHuka B OMbITHbIX HacaxaeHusx Obina OOLEnpUHATON ANs  KynbTypbl, cucTeMa
COAepXaHWs NoYBbl — 3ayXeHue.

B 2015 r. ana aHanusa Gpanu nnoabl CbEMHOM 3penocTui, KpoMe Toro npu ybopke ypoxas
OLeHMBaMM TOBapHblE KayecTBa MIOAOB W 3aknafblBanu MX Ha XpaHeHWe Npu TemnepaTtype
+2°C v BnaxHoctu 85%.

B 2016 r. nnoabl Ans aHanu3a oTbupanuch ABaxabl B TEYEHWe nepuoda Beretauuu: 3a 15
OHen 0o cbeéma v npu yoopke ypoxas. Cogepxanne kanus, KanbLus U MarHus — MUHepasbHbIX
9NEMEHTOB,  KOMMYECTBO U COOTHOLIEHME  KOTOPbIX  CBS3aHbl € MOTEHLUMAnbHOM
NEXKOCNOCOBHOCTLIO, OMnpedensnu OTAeNbHO B KOXMUe NnogoB, B CeMeHax, a Takke B
nepumepuyeckom crnoe Makotn (MskoTb 1) 1 BHyTpeHHen YacTi MakoTh (MskoTb 2).

CopepxaHue KanbUus W MarHus B Nnogax onpeaensnocb TPUNOHOMETPUYECKUM METOAOM
[12] nocne cyxoro o3oneHus u pacteopeHust 3onbl B 20% HCI. CogepxaHue kanus — Ha
nnameHHom cotometpe [12]. MaTematnyeckas 06paboTka pe3ynbTaToB NpoBOAMNACE METOLOM
AMCNEePCHOHHOro aHanmsa [3).

PesynbTarthbl

B psge uccnenoBaHui NokasaHo, YTO 3MIEMEHTHbIA COCTaB NMI0A0B SBM0HM B CUMTbHON Mepe
onpegensieTcs MeTeoycnosusmu nepuoga seretauuu [7, 8, 17, 18]. BeretaunoHHble nepuogp!
2015 n 2016 rr. oTnMyanucb Npexae BCEro no ycrosusiM yBnaxHeHus (tabnuua 1). BeceHHe-
netHuin nepuog 2015 r. ObIn NPeUMyLLECTBEHHO 3aCyLUMMBLIM — TOMBKO B MKOSIE CyMMa OCaLKOB
Npubnmannacb K CpeaHEMHOrONETHUM NoKasaTensaM, a ocTanbHble MecsLbl, 0COBEHHO aBrycrT,
XapaKTepu3oBanncb HeLOCTaTOMHbIM yBnaxHeHuem. 2016 r., HanpoTuB, OCagkX Bbinaganu
[0CTAaTOMHO PABHOMEPHO, B Pe3ysbTaTe Yero BAaXHOCTb BEPXHErO Crost MOYBbLI B TEYEHUE BCETO
BECEHHe-NEeTHero nepuoga Aepxanacb Ha 6naronpustHom yposHe 16...21%.

Tabnuya 1 — Meteoycnosus nepuogos seretaumm 2015, 2016 rr.

2015 rop 2016 rop
lNokasatenu = =
Mail | MIOHb | MIOMb | @BTYCT | Mail | WKOHb | WoMb | aBryct
CpepgHss t Bosgyxa, °C 15,3 | 16,8 | 18,3 17,3 | 131 | 174 20,3 18,0
CpegHemHoroneTHss t Bosgyxa, °C 130 | 169 | 185 171 | 130 | 16,9 18,5 171
Cymma ocafikoB, MM 248 | 29,2 71,3 1,7 46,5 | 46,5 66,5 64,5
CpeHEMHOroneTHss cyMMa 0CaikoB, MM 36,4 | 65,1 88,0 65,7 | 36,4 | 65,1 88,0 65,7

TpeboBaHusa K MUHEparibHOMY cOCTaBy NnogoB S6MOHM B HacTosLee BpeMs paspaboTaHbl
(bparMeHTapHO, NPEUMYLLECTBEHHO B CBSA3W C OLEHKOW MOTEHLMANbHOM NEXKOCNOCOOHOCTH.
Hanbonee M3BECTHbIM KPUTEPUEM PUCKA Pa3BUTUS FOPLKOW AMYATOCTU SBMSIETCS COAEpKaHue
kanbums B nogax. 1o MHEHWIO MHOTWX uccnepoBatenei, S6MoKk1 JOMKHbI COAepXaTb He MeHee
5 mr kanbums Ha 100 r ceipo maccel [2 ,13, 22]. OnTuManbHbIA YPOBEHb Kannust U MarHus
onpenenéH ToMnbKo A4S COPTOB, BbIpallmBaeMblx Ha tore Poccun. Ha ctagum CbEMHON 3penocTu
Nnoabl KXHbIX COPTOB, B 3aBMCUMOCTW OT COPTOBbIX OCOBEHHOCTEN, LOIMKHbI COoAepxaTb
90...130 mr kanwug, 5...8 mr marHus, 8...14 mr kanbumus Ha 100 r ceipoir maccel [11, 13, 16].
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[eTancHble TpeboBaHMs K MUHEpPanbHOMY COCTaBy MNOAOB, BblpalMBAEMbIX B CPEAHEN 30HE
capoBofcTBa Poccuu, B HacTosLLee BPeMs He YCTaHOBIEHb!.

Mo CpaBHEHWIO C YKa3aHHbIMW BbILle ONTUMAbHBIMK NapamMeTpaMn MUHepanbHOro cocTasa
nnogbl copta CuHan opnosckuin ypoxas 2015 r. cogepxanu 3HauuTenbHO Gonblue Kanus
kanbLus, a cogepkaHue MarHusi B 60MbLUMHCTBE BapuaHToB BbINo HUxe onTumyma (Tabnuua 2).
Bce 0bpaboTku crnocobcTBOBaNM Bo3pacTaHuio kKoHLeHTpauumn kanus B nnogax (Ha 10...70% no
CpaBHEHMIO C KOHTPOmeM). B BapuaHTax ¢ SHTapHOM KUCNOTOW YPOBEHb KamnbLMs YMEHbLUMICA Ha
25...30%, a cogepxaHue marHus — Bospocno B 1,5...3 pasa.

Tabnumua 2 — OneMeHTHbI cocTas nnogos copta CuHan opnosckuit ypoxas 2015 1. npu Cbéme

Bapuant Clz),qepx(aHme, Mr/(1: (;0 I CbIpow Macl\cjlt; CalMg (K+Mg)/Ca
KoHTponb 119,34 20,48 2,11 9,71 5,93
CaCl2- 1% 144,18 19,2 2,5 7,68 7,64
AK - 0,05% 130,14 15,36 6,14 2,50 8,87
CaCl2(1%) + AK (0,05%) 206,55 14,4 3,65 3,94 14,60

OnTuManbHble 3HaYeHUs AN OTHOLWeEHWs KoHueHTpauuin Ca/Mg HaxogsaTes B npegenax
1=Ca/Mg=2 [2, 13]. Mo mHeHuo B.A. T'yakoBCKOro [2], COOTHOLIEHME MEXAY CYMMOW Kanus
MarHus n CoaepXxaHueMm KanbLus B niogax He JOMKHO npesbiwath 25. T.I. pryko 1 coaBTopsl
CYMTAIOT, YTO ONTUManMbHas BEMMYMHA 3TOr0 COOTHOLLUEHMS B 3[4OPOBbIX MAOAAX COPTOB,
BblpalmMBaeMblx Ha tore Poccumn, Haxogutca B npegenax 11<(K+Mg)/Ca<15 , npu 3aTtom
BENWYMHA ONTUMYMA Yy pa3HbIX COPTOB HeoamHakosa [13].

CooTtHowweHne Ca/Mg B 2015 r. BbIno 6am3kum K onTUMasnbHbIM Npeaenam TobKO Y NogoB,
06paboTaHHbIX SHTapHOM KucnoTton (Tabnuua 2). Hanbonee 6nnskoe K onTMMansHOMY YPOBHHO
3HaveHve kputepns (K+Mg)/Ca otmeyeHo B BapuaHTe CaCly (1%) + AK (0,05%). B atom xe
BapuaHTe Oblna HaMMeHbLLas 4ONS NOLOB C FOPbKON AMYATOCTbIO, Kak HA MOMEHT CbEMA, TaK U1
nocne 193 cytok xpaHeHus (Tabnuubl 3 1 4). Takum 06pa3om, KpUTEPUM SNEMEHTHOMO COCTaBa,
paspaboTaHHble ANs HXHbIX COPTOB A0MOHM, MOryT ObiTb MCMOMb30BaHbl AN OnpeaeneHuns
npeapacnonoxeHHocTH nnogos CuHana OprioBCKOrO K PasBUTUKO FOPLKOW AMYATOCTH.

Tabnuya 3 — ToBapHble kayecTsa nnogos copta CuHan opnosckun ypoxas 2015 r. npu cbéme

2 copT, % 3 copt, %
Bbiciumin B1u. BTu. ropokas
BapuauTt o | 1copT, % SMYaTOoCTb,
copT, % BCero ropbkas BCEro ropbkas Beero, %
AMYaTOCTb AMYATOCTb

KoHTponb 32,5 41,0 20,0 17,8 6,5 57 235
CaClz- 1% 36,6 429 18,2 7,0 2,3 0 7,0
AK - 0,05% 32,7 42,2 19,0 11,6 6,1 1,2 12,8
CaCl2(1%) + AK (0,05%) 41,2 44,3 14,0 0,9 0,5 0 0,9

Tabnuua 4 — ToBapHble kayecTBa nnogos copta CuHan oprosckuin ypoxas 2015 r. nocne 193
CYTOK XpaHeHus

% TOBapHbIX Orxons!, %
BapuaHT ° T0BAD Fopbkast
(3mopoBbix) nnogoB Bcero AMYATOCTS 3arap lepespeBaHue
KoHTponb 29,5 70,5 26,3 40,3 39
CaClz2- 1% 439 56,1 27,8 27,6 0,7
AK - 0,05% 64,0 36,0 7,6 25,7 2,7
CaCl2(1%) + AK (0,05%) 61,8 38,2 6,0 29,0 2,6
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B 2016 r. k cxeme onbita 6binu goGaBneHbl [Ba HOBbIX BapuaHTa: ONPbICKMBaAHME
KOMMMEKCHbIM Kanbuuiicogepxalyyum npenapatom ArpoBuHCa v BapuaHT, rae nnogbl Boobuye He
nogsepramuce 0bpabotkam. [MocrnegHuit BapuaHT 6bin goGaBneH B CBS3W C M3BECTHbIMU
0COBEHHOCTAMM MOCTYNNEHNST M TpaHCNopTa KanbUus B pacTeHusX. [1ocKombKy KanbLui
nocTynaeT Yepe3 KOPHU MacCuBHbIM NYTEM W [arnee TPaHCNopTUPYETCs MO COCyaaM KCUMeMbl
[22, 26], Bce (pbakTOpbl, BRMAOME HA BOAHbIN ODMEH B paCTEHMsX, BKIOYas MPOCTOe
OMPbICKMBaHWE BOAOW, OKa3blBaKT BMMSHUE U HA NMPOLECCHI TPAHCMOPTa KanbLus B HaA3eMHbIe
OpraHb!.

PesynbTatbl uccnegoBaHuit, npoBeAéHHbIX B 2016 r., MOATBEPAMNM KIOYEBYK POfb
MeTeoyCcnoBuit B POPMMPOBAHMM 3NIEMEHTHOTO COCTaBa NrodoB. B rog, GnaronpusaTHbin no
nokasaTensM TemnepaTypbl U YBNaXHeHUs, nnodbl Ha MOMEHT CbéMa He WMenu NpU3HaKoB
rOpPbKOM IMYATOCTW, U B JanbHEMLLEM B TeYeHue 214 cyTok XpaHeHWs Npu3HakoB 3aboneBaHns
He Habnganoch.

WccnegoBatenu 0TMEYAKOT CHWKEHWE KOHLEHTPALMK 3MeMEHTOB MUHEPanbHOMo NuTaHus B
sbrokax B npouecce ux pocta [15], cBA3bIBas 3TO C HAKOMMEHWEM B Modax OpraHWYecKux
BelecTB. B Hawmx uccnepoBaHMsX B NOCNeAHWE Hedenv pocTa nnogos Habmoganoch kak
YMEHbLUEHWe, TaK W YBENWUYEHWEe KOHLEHTPaUWW OTAENbHbIX dnemeHToB. Hanmpumep, B
HeobpaboTaHHbIX Mnogax B TeveHue 15 gHeit meper YOOPKOW NPOM3OLLNIO YBENMYEHUE
KOHLEHTpaLWK Kanus BO BHYTPEHHeN YacTn MSKOTM U B CEMeHaX, Takke B ceMeHax 3a 15 gHen
BO3POCIIO COAEPXaHWEe KanbLyus, a CofepxaHue ero B MSKOTU JOCTOBEPHO YMEHbLUMSIOCH. B
koxuue HeobpaboTaHHbIX NNOZOB 3a 3TOT NEpPUOA YBENWYMICS YPOBEHb MarHus (Tabnuupl
5..7).

Tabnuya 5 — CopepxaHue kanust B TKaHsX NnogoB s6noHu copta CuHan OpnoBCKUA Npu
obpaboTke XNOpUCTbIM KanbLueM n Guonornyecku aktueHbIMKU Bewlecteamu, 2016 r., mr/100 r
CbIPON Macchbl

®akTop B (06pabotkm)
daktop A bes SHTapHas CaCla+ ArpoBUH CpepgHve
(cpok otbopa npob) | obpaboTok Bopa CaClz SHTapHas c A
(koHTpOIb) kuenora Kucnota a
Koxuua
3a 15aHen po cbéma 195,07 201,69 235,57* 206,41 229,36 207,76 212,65
Cbém 199,11 177,39 214,92 187,92 244,75* 243,81* 211,32
CpegHue B 197,09 189,54 225,25* 19717 237,06* 225,79*

HCPos A = 15,49 HCPos B = 26,63 HCPosAB = 37,94
MsikoTb 1 (nepudpepuyeckas)
3a 154Hen oo cvéma 87,48 90,18 112,86* 100,71* 102,19* 100,17* 98,93
Coém 95,04 72,09* 86,94 84,10 92,88 95,31 87,73
Cpeatue B 91,26 81,13 99,90* 92,41 97,54 97,74
HCPos A = 4,49 HCPosB = 7,79 HCPosAB = 11,01
MsikoTb 2 (BHYTPEHHSS)
3a 154Hei oo cvéma 100,98 135,94* 147,42* 149,04* 144,45* 127,57* 134,23

Cbém 121,63 118,53 140,67* 135,13 152,68* 151,87* 136,75
CpegHue B 111,31 127,24* 144,04* 142,09* 148,57* 139,72*
HCPos A = 7,43 HCPos B = 12,86 HCPosAB = 18,19
CemeHa
3a 15aHeit oo cbéma 449,28 463,62 469,85 463,76 443,02 42475 452,38
Cbém 514,52 450,15* 496,26 445,45* 493,14 467,67 477,87
CpenHue B 481,90 456,89 483,05 454,61 468,08 446,21

HCPos A = 24,16 HCPos B = 41,84 HCPosAB = 59,17
* - pasnuyusi ¢ KoHmposem AocmoeepHbI NPU YPosHe 3Hayumocmu 5%
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Bce npoBeaéHHble 06paboTkM Okasanm BANSHUE Ha AYHAMUKY XOTS Obl O4HOM M3 N3yYaeMbIX
9NEMEHTOB B TKaHsX NNOAOB. Tak Npu OMpbICKMBAHWUM BOAOW W SHTAPHOWM KUCMOTON K MOMEHTY
CbéMa nrnoJoB Habnopanochb yMEHbLUEHWE YPOBHA Kanus B 0OOMX CROSX MSKOTU, a npu
obpabotke CaCly — KOHLEHTpaLus Kanus CHU3UNAach TOMbKO B e€ nepudepuyeckon vact. Mpu
OnpbickMBaHWW npenapatom ArpoBuHCa — HanpoTMB — B KOXWLE WU BHYTPEHHEM Crioe MSKOTM
KOHLeHTpaLwms kanus 3a 15 gHein yBennumnace (tTabnuua 5).

Kak n Ha KOHTpone, npu ONpbICKMBaHUM MNOLOB BOAOW, SIHTAPHOW KUCOTON M XJIOPUCTLIM
KanbLMem UMero MecTo yMeHbLUEHUE CoAepXaHus kanbLmus B 0Boux Crosx MAKoTW. B aTux xe
BapuaHTax, B OTIMYME OT KOHTPOMS YMEHbLINICSA YPOBEHb KanbLms B KoxXuue nnopos (Tabnuua
6). B nnopax, obpaboTanHbix npenapatom ArpoBuHCa u cmecbio CaClx(1%) + AK(0,05%),
KOHLEHTpaUMs Kanbuus B MSKOTM M KOXWLE NNogoB B TeveHwe 15 gHen nepen ybopkow
Aepxanacb Ha cTabunbHOM ypOBHE Mpy OQHOBPEMEHHOM BO3pacTaHuUi CoaepXaHuns aneMeHTa B
CeMeHax.

Tabnuya 6 — CogepxaHue KanbUus B TKaHSX Nnogos s6moHu copta CuHan OprioBCKMA Mpu
06paboTke XNOPUCTbIM KanbLmeM n Guonornyecku aktueHbiMK Bewjecteamu, 2016 r., mr/100 r
CbIPON Macchbl

®dakTop B (06pabotkm)
®dakTop A bes SHTapas CaCl+ Cpenrite A
(cpok otbopa npob) | obpaboTok Bopa CaClz wicnora | HTapras ArposuH Ca
(KOHTpOIb) Kucnota
Koxwua
3a 15aHen go cbéma 25,38 25,92 26,88 27,00 23,36 20,48* 24,84
Cbém 24,08 15,84* 20,24 18,08* 20,80 23,36 20,40
CpepHve B 24,73 20,88* 23,56 22,54 22,08 21,92
HCPos A = 1,69 HCPos B = 2,93 HCPosAB = 4,14
MskoTb 1 (nepudepuyeckas)
3a 15aHen go céma 10,40 9,36 10,56 9,04* 7,72 7,92% 9,17
Cpém 9,12 8,08 7,04* 7,20% 8,64 8,40 8,08
CpegHue B 9,76 8,72 8,80* 8,12* 8,18* 8,16*
HCPos A = 0,45 HCPos B = 0,78 HCPosAB = 1,11
MsikoTb 2 (BHYTPEHHsS)
3a 15aHen go cvéma 11,52 11,92 11,76 11,44 9,68* 9,92* 11,04
Cbém 9,63 9,84 8,48 7,92* 9,76 9,60 9,24
CpepHve B 10,67 10,88 10,12 9,68* 9,72* 9,76
HCPos A = 0,50 HCPos B = 0,86 HCPosAB = 1,21
CewmeHa
3a 15gHen po cvéma | 233,39 242,06 231,27 196,41 172,20* 206,58 213,65
Cpém 301,38 249,40 231,98* 217,51* 228,56* 269,50 249,72
CpegHue B 267,38 245,73 231,63 206,96* 200,38* 238,04
HCPos A = 21,38 HCPos B = 37,03 HCPosAB = 52,36

* - pasnuyus ¢ KoHmMpoem 00CMO8EPHbI NPU YPosHe 3Hayumocmu 5%

[IMHamMuKa KOHLEHTpauuMW MarHus B TKaHsSX NNogoB S60HM OTAMYanach OT KOHTPOSBbHOIO
BapuaHTa npu obpabotkax CaCly, SHTAapHOM KUCNOTON U COveTaHWeM 3TuX BellecTs (Tabnuua 7).
Mpn onpbickmeanun CaClo 0TMeYEHO BO3pacTaHWe YpOBHS MarHus B nepudepryeckom croe
MSKOTW. Y NNOZOB, OMPbICKAHHbLIX AHTAPHOM KUCMOTOW, 3a 15 OHEeN JOCTOBEPHO YMEHbLUMIACh
KOHLUEHTpaUMs MarHus BO BHYTPEHHeN YacTu MsKOTW. [lpu  MCNONb30BaHUM COYETAHUS
CaClz (1%) + AK (0,05%) kOHUEHTpauus MarHusi, Kak B HapyXHOM, TaK W BO BHYTPEHHEM Crioe
MSIKOTW B TeyeHne 15 aHeln ymeHblmnach B 2 pasa.

HeoanHakoBbIN XxapakTep AMHaMUKW Kanus,, KanbLUs U MarHus B TKAHSX N0A0B (yBenuyeHue
COAEpPXaHWs OOHWX NPU OQHOBPEMEHHOM CHWXEHWUM YPOBHS OPYruX) MOKasblBaET, YTO Henb3s
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CYMTaTh NMPUYMHON U3MEHEHWSI KOHLIEHTPaLMKM MUHepanbHbIX dMEMEHTOB TONbKO POCT Mnoaa w
HaKoMMeHe B TKAHsIX MPOMYKTOB acCUMUNSLMW (TaK Ha3blBAaEMOE «POCTOBOE pasbaBneHne»).
Habniogaemble W3MEHeHUs| COOEpXaHMs 3MEeMEHTOB B pa3NMyHbIX YacTax  nrofa
CBWAETENbCTBYIOT O BAMSHUM HEKOPHEBbIX 00paboTOK Ha GUOXMMMYECKME MNpPOLECCHl U
TPaAHCMOPT 3IEMEHTOB BHYTPU PACTEHMS.

Tabnuua 7 — CopepxaHue MarHWs B TkaHsx nnogoB s6moHu copta CuHan OproBCKuiA npu
06paboTke XNOPUCTbIM KanbLmeM u Gruonornyecku aktueHbiMu Bellecteamu, 2016 r., mr/100 r
CbIPOW Macchbl

®akTop B (06paboTku)
®akrop A bes SHTapHas CaClat+ CpegHue
(cpok otbopa npob) | obpaboTok Bopa CaClz wicnora | HTapHas ArposuH Ca A
(KOHTpOnb) Kucnota
Koxuua

3a 15aHen po cvéma 16,85 15,84 13,24 12,70* 16,46 15,98 15,18
Cbém 10,61 9,55 13,49 10,13 13,10 11,86 11,46
CpegHue B 13,73 12,70 13,36 11,41 14,78 13,92

HCPos A = 1,38 HCPos B = 2,40 HCPosAB = 3,39

MsikoTb 1 (nepudpepuyeckas)

3a 15aHeit oo cbéma 1,54 2,59* 2,02 3,55* 7,15* 3,31* 3,36
Cbém 2,11 1,73 4,03 3,31% 3,26* 2,54 2,83
CpegHue B 1,82 2,16 3,02% 3,43 5,21* 2,93

HCPos A = 0,37 HCPos B = 0,65 HCPosAB = 0,91

MsikoTb 2 (BHyTPEHHSS)

3a 150Hen po cvéma 2,50 2,54 2,45 6,24* 6,24* 3,70* 3,94
Cbém 1,70 1,73 3T 3,84* 3,22* 3,21* 2,81
CpegHue B 2,09 2,14 2,81 5,04* 4,73 3,46*

HCPos A = 0,47 HCPosB = 0,81 HCPosAB = 1,15

CewmeHa
3a 15aHen po cbéma 111,40 129,91 117,21 120,56 131,97 120,42 121,91
Cbém 114,16 116,76 138,77 133,03 151,39 112,32 127,74
CpegHue B 112,79 123,33 127,99 126,80 141,68* 116,37
HCPos A = 16,42 HCPos B = 28,44 HCPosAB = 40,22

* - pasnuyus ¢ KoHmpoem 00CMO8EPHbI NPU YPosHe 3Hayumocmu 5%

HecmoTps Ha pasHooBpasve XWMMYecKoro CoctaBa MpenapaTtoB, MCMOMb30BaHHbIX ANS
HeKopHeBbIX 00paboTok, W HabniogaBlieecs B Xode oOnbita pasHoobpasve B mnpoleccax
nepepacnpegeneHns nU3y4aemblX SNEMEHTOB Mexzy TkaHsmu nnoga, B 2016 r. oTMeyeHo
3HauYMTenbHOe CXOACTBO B KOHEYHOM 3dhdhekTe, MPOM3BOAUMOM BCEMU  U3y4aBLUMMUCS
obpaboTkamu (Tabnuupl 5...7), @ UMEHHO:

- COZepXaHune Kanus B TKaHsX NMNOAOB MOA BAMSHUEM ONPbICKMBAHWIA TONBKO BO3pacTano;

- COAepXaHue KanbLms — yMeHbLIANoCh;

- COAePXaH1e MarHus — yBenn4nsanoch.

YBenmyeHne KOHLEHTPaLMN Kanus 1 CHUKEHWE KOHLEHTpauuW kanbuus B nnogax B 2016 .
COrnacytoTca C pesynbTaTamu NpefwecTByoLLero roaa uccneaoBaquit. Bospactanue yposHs
Marius B nnogax CuHana OpnoBCKOrO MNP HEKOPHEBbLIX MOAKOPMKAX YAOOpeHUsMK, He
cogepxaLiymm 3ToT dneMeHT, BbIno NokazaHo Hamm paHee [7].

3MeHeHMs KOHLEHTpauumW Kanusi, Kanmbuus W MarHus B pasfyHbIX YacTax nnoga npu
ONpbICKUBAHUW COEOMHEHNAMM KanbLius 1 BUOMOrMYECKN akTUBHBIMI BELLeCTBaMU OTPa3UINCh B
W3MEHeHUM nokasaTenen noTeHumarnbHoN NéxkocnocobHocTn sbnok — cooTHoweHun Ca/Mg,
(K+Mg)/Ca un Ki/Ca (pucyHok 1). [ns nocnegHero cooTHowennst T.I. puyko WM CoOaBTOPBbI
NPeanoXunm KpUTepUM ONTUMANbHOrO COAEPXaHUs B Koxuue sOnok: A4ns nnogoB  He
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NoABEPXEHHbIX TOPbKOW AMYaTocTh cooTHoweHne K/Ca B koxuue OOMKHO HaxoguTbecs B
npegenax 10,2...13,0 [16].
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be3 obpaboTok Bopa CaCl2 AHTapHas CaCl2+ ArposuH Ca
kucnota SHTapHasl
kucnoTa
K/Ca _ —
Bes obpaboTok Bopa CaClI2 fAHTapHas CaCl2+ ArposuH Ca
kucrota AHTapHas
kucnota
(K+Mg)/Ca — ] B
bes obpaboTok Bopa CaCl2 fAntapHas  CaCl2+ sHtapHas  ArposuH Ca
Kucnota kucnoTa
O koxwuua 3a 15 gHei Jo cbéma W KOXWLA CbEM
OmsikoTb 1 3a 15 gHen oo cbéma O MsKOTb 1 CbEM
O wmskoTb 2 3a 15 aHeN [0 CbEMa O MSIKOTb 2 CbEM

PucyHok 1 — BninsiHue HekopHeBbIx 06paboTok XMOPUCTLIM KambLMem 1 G1oNormyecku
aKTMBHbIMM BELECTBAMMW Ha NOKa3aTenu NoTeHLManbHOM NEXKOCNIOCOOHOCTY NMOL0B SAGNOHM

copta CuHan opnoBckuii

HecmoTpst Ha CHWKEHWe YPOBHS KanbUus NOL BIUSHMEM OMPbLICKWBaHUA U BO3pacTaHue
COAEPKaHNS MarHusi B TKaHAX NMoAoB, OnTUManbHoe cooTHoweHne Ca/Mg Ha MOMEHT chéma
(1=Ca/Mg<2) Habntoganock y nnogos, 06pabotaHHbIX CaCly, AHTApPHOW KUCIIOTON N COYETAHMEM
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aTux BewlectB. OQHOBPEMEHHO B 3TWX BapuaHTax Habniogancs poct cooTHoweHuin (K+Mg)/Ca
BO BCEX CIIOSIX MAKOTMU.

Bo Bcex BapuaHTax oOnbiTa K MOMEHTy CbéMa 3HayeHue nokasatens (K+Mg)/Ca B
nepudepuyeckon yactn Makotu Oeino B npegenax 11...15. Bo BHYTpeHHeM croe MsKOTM
ONTUManbHble 3HAYEHUS| 3TOr0 COOTHOLUEHUS OblM TOMbKO Ha KOHTpOne M y Mrofdos,
ONpbICKMBaEMbIX BOLOW, a B OCTalbHbIX BapuaHTax ONTUManbHble mnokasaTenu Obinu
MPEBLILLEHDI.

Ha MOMeHT cbéma TonbKo Y HeobpaboTaHHbIX nnogoB cooTHoweHue K/Ca B koxuue Bbino
Hwke 10. Bo Bcex ocTanbHblx BapuaHTax, Bkroyas obpabotkn Bogon, cooTHowenue K/Ca
COOTBETCTBOBAO ONTUMAarbHbIM NapameTpam, NpeanaraeMbiM Ans KXHbIX COPTOB.

Pesynbtathl xpaHeHus nnogos 2016 r. — OTCYTCTBME rOpbKOA AMYATOCTM B TeveHue 214
CYTOK XpaHeHUsi — nokasanu NpUMeHUMocCTb ANt CuHana OproBCKOTO KPUTEPUEB 3NIEMEHTHOIO
cocTaBa, paspaboTaHHbIx Ans coptos KOra Poccum.

BbiBoabl

ObpaboTku gepeBbeB 56M0HM copTa CuHan OPOBCKMA XNOPUCTBIM KarbUWEM, SHTAPHOM
KWCINOTOW, MOMMUANEMEHTHBIM KOMMEPYECKMM npenapatom ArpoBuHCa, a Takke OnpbiCKMBaHMS
BOAOM OKa3blBanu BRMsHWE HAa OMHAMWKY KOHLEHTPaUMM Kanus, KanbLus U MarHus B TKaHsX
nnogoB. Bce o6paboTku, HeCMOTps Ha pasHoobpasne XMMWYECKOro COCTaBa OKasbiBanu
CXOAHbIN 3hheKT: cnocobCTBOBaNM PoCTy COAEPXaHUS Kanust U MarHust B TKaHSX NNOAOB, B TO
BpeMs Kak cofiepxaHue KarnbLus — yMeHbLUIArnoch.

Mnoabl CuHana opnosckoro, nposisusLuve B 2015 1 2016 rr. XopoLuyto NEXKOCNOCOOHOCTS,
WMenn COOTHOLUEHME KOHLIEHTPALWMA MUHEPaNbHbIX SNEMEHTOB B Mfofax, COOTBETCTBYHOLIEE
pekomeHayeMbiM ans coptoB KOra Poccun onTManbHeIM napameTpaM 9feMEHTHOro cocTaBa
nnogos: 1=Ca/Mg<2, 11< (K+Mg)/Ca< 15, 10,2<K/Ca<13,0.
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