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KouTpons KoHLEHTpallil MakpoesieMeHTa pocdopy B CybCcTpaTi
IIPpY BUPOILIYBAaHHI TOMATiB B YMOBaX 3aXMIIEHOr'0 I'PYHTY

VK 635.261:581.43 DOI: 10.33730/2310-4678.2.2023.282753

KOHTPOJIb KOHIIEHTPAIIIl MAKPOEJIEMEHTA $OC®OPY
B CYBCTPATI IIP¥ BUPOLIIYBAHHI TOMATIB B YMOBAX
3AXHMIIEHOI'O IPYHTY

JI.II. Mopo30Ba
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Xoua 61/16wicms momMamis UpouLyroms y 8IOKpUMOoOMy rpyHmMi, iX Ky/Ibmugy8aHHs y CKASTHUX MeNAUUsX abo
menAuysx myHe/bHO20 Mumny, BKpUMuXx n1acmuKog8or nAi8KoH, Cmae 8ce 6i/1bl NOUUPEHUM 045 3a6e3NeUeHH
MICUeBUX PUHKIB C8IICUMU NA00AMU. Y 3aKPUMOMY TPYHMI 8UPOULYIOMb NEPesaicHO 8UCOKOPOCAL copmu
momamis. BoHu 0036801210Mb MAKCUMA/IbHO efeKmu8Ho 8UKOPUCIO8y8amu nAoOWY menauys i ompumysamu
6azami epodcai. Tomamu, Wo 8UPOULYHOMbC 8 MENAUUSIX, MOJHCYMb 36epicamucs npomsicom 11 micauis, Ha
810MIHY 810 mux, W0 8UPOULYIOMbCS HA 8I0KpUmoMy rpyHmi. Tomamu 3a3zeuuail 36uparoms y He00CMu2a0My
8u2.1501, i 003pisaromMb 80OHU 8iCe N0 HAC MPAHCNOPMYBAHHA AO0 HA NOAUUAX MA2a3UHI8. Pi3Hi eudu momamis,
KT BUPOW,YHOMBCA 8 MENAUUAX, IK NPABUAO, MAOMb 6LAbW MPpUBANUL MePMIH 36epieaHHA, KpawUull cMak ma
8ULLY PUHKO8Y 8apmicMmb, HA 8IOMIHY 80 MUX, W0 8UPOUWLYIOMbCSA Y 8IOKpUMOMY I'pyHMI. 3a38udail, poCAUHU
NpuUEOHyOMbCSL A0 ONOp 3a 00NOMO020H0 0OH020 OPOMYy, NPU UbOMY 3aliel 6iUHI na2oHU (NACUHKU) BUOANAHOMbCS
MAaxKkum HUHOM, W06 3a1UWUA0CS 00He cmeb.10. Bucomy Kyuiie momamis MOJICHA NOCIMYN080 3MeHULy8amu
0151 3pyHHOCMI 8i0pasy nicas 003pieaHH nepulux epoH momamie. IIa2oHU ma cyugimmst UOANASIFOMbCA 05
301/1bUeHHS 008HCUHU KYyWa MOMamis, Ki/iekocmi n/100i8 HA HbOMY ma iIXHbOT 8azu 3 Memoro 3a0080/1€HHA
nompe6 puHnky. Cmak, KoAaip, opma ma mekcmypa — ue Had38UuUallHo 8axcAug8i Kpumepii ouiHKU sKocmi
cgidcux momamis. Takodxc N/100U NOGUHHI OYMU YUUCMUMU MA He MICMUMU 03HAK 2HUMMs 4u xgopo6. Ceiici
momamu nogUHHI 6ymu 00HaKo8uUMuU 3a fopMmoro, cumMempiero ma po3smipom. BoHU NOBUHHI Mamu icKpaguil
ma 0OHOPIOHUIL KOAIp, He Micmumu 3e/1eHUX naeyell, NASAM [ XapakmepHUux 03HaK Hedo3pisnocmi. Y menauuax
NiOMpuMYHOmMbCS BUCOKT KOHUeHmMpauii gyz2/1ekuc1020 2agy (600-1000 ppm) 045 noKpauwieHHs npouecy gomo-
cuHme3y, wieuokocmi pocmy ma gpoxcaitHocmi. ITodibHa npakmuka 0yastce Hacmo 8UKOPUCMO8YEMbCS 8 Pe2lOHAX
i3 HU3BKO 8POJCAIHICMIO MA CUCMEeMAX IHMEHCUBHO20 CLAbCbK020CN00apcbKo2o supobHuymaea. Xoqa eucadka
momamis y rpyHm y menauusx myHe/abH020 muny ece uie 0ocums howupeHa, 6i16icms copmie menAudHUX
momamie iIHMeHCUBHO20 MUy UPOULYIOMb Ha cybcmpamax, makux ik MiHepaabHa eama. Pepmueauyia 3a-
6e3neuye Ha/1eHCHe HCUBACHHS NONCUSHUMU PEHOBUHAMU MA 8UKAOUAE OI/1bWICMb PAKMOPI8, U0 N08’A13AHI
3 0C06AUBOCMAMU 8ANXCKUX TPYHMIB [ AKL 8AHCKO KOHMPOHOEAMU. Bupow,y8aHHs momamie y menauysix
nompeb6ye 8UKOPUCMAHHSA 3HAUHOI Kiabkocmi 800U. /[151 nidX#CUBNEHHA MoMamis X upobHUKAM nompibHO
makoJic 8paxoey8amu Macy ma CmyniHb po3HuHHOCMI MiHepaabHUX 0obpugy 8odi. /Jleski esiemeHmu abo cno-
AYKU, NPUCYMHI 8 3pOULY8ANbHILL 8001, MOACYMb BNAUSAMU HA PICIM POCAUH, CAME MOMY ICHY€E He0OXIOHICMb Y
KOHMpOoAi 3a ix pieHem. Y po6omi docaiddceHo 8naue KoHueHmpauii makpoesaemenma gocgopy 8 cybcmpami
3 MIHepa/ibHOl amu Ha picm i po38UMoK Ky/ibmypu momama copmy Pozasiemma (podicesi) y nepioo Macogozo
N/1I000HOWEHHS 8 YMOBAX 3AXUULEHO20 TPYHNY. BCMaH08.1eHO, W0 (omoeneKkmpoKoA0pUMeMPUHHULL Memoo
8U3HAUEHHS eMmicmy ocgopy y eumsdcKax i3 MiHepaabHOI eamu docums Yymausuil, npocmuil i pekomeHay-
€MbCA 00 BUKOPUCMAHHS 8 CEePIliHUX aHAi3aX. BusHavueHe cepeoHe 3HaAUeHHS BMIicmy MakpoeaemeHmy goc-
dopy (50,0 m2/n) 8us8UNOCA BUWUM 810 MO20, IKe HEOOXIOHe 0151 BUPOUWLYBAHHS MOMamis8 y nepiod Macoeo2o
n/a000HowWeHH . Konmpoab emicmy pochopy 00380451€ 3HAUHOK MIPOI0 nonepedumu xgopobu momamis i
ompuMyeamu 8UCOKOSIKICHI 8poJical.

Karouoei caoga: ximiuHull ckaad, menauys, 2i0ponoHika, esieMeHmu JHCueAeHHs, NOHCUBHUL PO3UUH,
@domoesexmpokosopumempis.

BCTYII HaciHHA ToMaTta B €BpOILy, Jie JOoro Io4aJy BU-

Tomar, abo rominop (Lycopersicon) — pociiu-
Ha cimericrsa ITacabonoBux (Solanacaea), oBoueBa
KysbTypa. ¥ 1519 porui koHkictamop PepHanHmo
Koprec ynepiite mobauns ACKpPaBO-4ePBOHMI LTI
y canax Mourtecymu. Ilin BpaskeHHAM BiH IPuUBi3

POILLYBaTH AK IEKOPATUBHY pocauuy. Y Dpaniii
ToMaT HasdmBaJu “AbJIyKOM KoxaHHA” (pomme
d’amour), OCKIJIbKM BBaYKaJIOC:, 1[0 BiH Ma€ BJac-
TuBOCTI adpoxisiaka. JJaTMHCBKY Ha3By ToOMara,
Lycopersicum esculent, 6yno BBesileHO (PpaHIly3b-
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JL.IL. Mopo3oBa

KouTpons KoHLIEHTpallil MakpoesieMeHTa pocdopy B cybCTparTi

kuM Ootanikom Hoszedowm ITirTon ne TypHedop B
XVII crouitTi, i 03Ha4aJsa BoHA “BOBUMII IEPCUK .
Kpyramit i cokoBuTmit miigy TomMaTa IOMMUJIKOBO
[IPMPIBHIOBABCA JI0 AroJiB OeJaJIoHM i BBasKaBCH
OTPYVHMM — 3Bizicu 71 Ha3Ba. ToMaT, B CBOIO Yepry,
IIOXOAUTHL BiJ icIIaHCBKOTO tomate — IIOXiJTHOTO
Bil cTapomaBHBLOTO aIlTEKCBKOTO cJjoBa tomatl.
Haszpa mominop mo Hac mpuimnijgo 3 iTaJgiiicbKoi
MOBH, “30J10Te AOJIYKO” — pomo d’oro, OCKiNbKH,
JIMOBIpPHO, CITOYaTKy B €BPOIi BUKOPUCTOBYBAJICH
3KOBTI copTu mona. Ileprioro kpainoro, Axka modasa
KyJIbTUBYBaTH TOMAaTH, cTajsa Iramnia. 3 noriany
OoTaHIKM IIJIOAM TOMaTa BBa*KalOThCA ATOHaMI, aJjie
B 1100yTi 71 3a criocoOoM IX BUMKOpPUCTaHHA 34aBHA
3aHAJM CBOIO IIO3UILI0 cepesi oBouiB [1].

IcuyrOTH COTHI BUIIB IIOMiIOPIB — MaJleHbKI
4eppi po3MipoM i3 BUHOIPaAMHY, BeJIMIe3Hi TOMaTI
“BoJioBe cepre” Barow B 600—800 r, cokoBuTI g
caJyaTiB i M'ACKCTI IJIA macTy, KaMmIapi i “Bepii-
KKu’, — 1e Jiie HavBimomimii 3 Oesuriui copris.
Koutip nony, kpim uepBoHOrO, MOXKe BapitoBaTUCH
Bij 6istoro, moMapaH4YeBOro, 3KOBTOT'0, 3€JIEHOTO J0
ioseToBOrO ¥ IIOKOJIATHOTO [2].

Tomat mae cBoi Giosoriuni xapakTepucTy-
ku. Pocoimaa Moske 6y Ty omHOpiuHOIO abo GaraTo-
piunoro. OnHOpiuHMIt KyIll nocarae BucoTu 60—90
CaHTMMETPIB, Ha KIHYMKAX I'lJIOK 3aMiCTh JIMCTIB —
OpyHubKM. Ilonm mo3piBarmTh, AK IPaBUJO, yCi
Bigpa3dy, a micaa [o3piBaHHA pOCJMHA BMUpPAE.
BaraTopiunamit TomaT — BUTKa POCJIMHA, AKa BU-
Marae€ miJTPUMKN 32 JTOIIOMOTO0 KiJIKiB ab0 KJITKN.
Taxuit nomizop Oyne MJIOOHOCUTH NOTHU, TTOKMU
He 3aMepsHe. Ilmin 3a3BMYall no3piBae mi3Hillle,
HI’K y OJHOPIYHOI pOCJIMHM, ajle 3arajioM IIp-
HOCUTB OlnbInmii yposkai. KBiTka, AK IpaBuIo,
3HAXOOMUTHLCA Ha FOJIOBHMX TiJIKaxX. Bucora mocsarae
1,5-3 meTpa, 3a yMOBH, III0 POCJMHA IIOCTilIHO
iITPUMYETBCA 1 B'€ThCA.

Tomat — TemnJyosbuBa MOCYXOCTiiKa poc-
JIMHA, BUMOIJIMBA J0 pomodocTi rpyHTy. IToTpeba
JIO BOJIOTY 3aJIEXKUTH BiZl (pas3y PO3BUTKY POCJIVIH
(cxomn — zaB’Aa3yBaHHA woAiB — 70-80%), ma-
coBe myonoyTBopenHsa — 80—85%, 3aBepiiieHHA
ooy TBopenHsa — 70%) [3].

Kynbrypa ToMara Mae IIMPOKE IPaKTUYIHE
BUKOpUCTaHHA. [loMiiopy IIMPOKO BUKOPUCTO-
BYIOTbCA B KyJiHapil. BoHu 3acTocoByloTbCA AK
IHTPeIEHT y 3aKyCKaX, ePIINX i IPYIUX CTPaBax,
cajaTax — fAK y CUPOMY, TaK i B TOTOBOMY BUIJIAJII.
3 Tomara roTyTh caJjaTy, TOMaTHI CyIy, COyCH,
miny i macTy 3 TOMaTHONO 3aIlpaBKOIO.

TomaTy yCIiIIHO BUKOPMCTOBYIOT AJIA IIPY-
TOTYBaHHA PIBHUX BUAIB KOHCEPBIiB. Ilmonm MicTATH
3HAYHY KIJIBKICTH KUCJIOTH, IO A€ MOXKJIUBICTH
IIPM BUTOTOBJIEHHI KOHCEPBIB 0OMEIKIUTICA CTEPU-
J3alli€ro X y KUIJIAYIN BOJI. SaJIe’KHO BiJl TOTO,
AKOro CMakKy 0asKae JJOMOI'TUCSA TOCIIOAMHSA, IIOMiJIO-
PY MOKHA MapyMHYBaTH, COJIUTHU, BAPUTY COJIOAKI
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coyc, cik abo KoMmmoT. Ik mpaBuio, y Oyab-AKOMY
BUIVIAZL KOHCEPBYBaHHA BUKOPVUCTOBYETHCSH IIYKOP,
Cijib, OIleT, IMMOHHA KMCJOTa i BCiJAKI crerii. 3a
PaBUJIBHOI 3aTOTIBJI MPOAYKT MOsKe 30epiraTtucs
B TEMHOMY IIPOXOJIOJTHOMY MICIIi IIPOTATOM JIeKiJb-
KOox pokiB. Ili koHcepBalii 3aBKAM € BiIMIHHUM
JIOIIOBHEHHAM JI0 TapHIipiB, M’Aca, puby, canaris i
caMOCTiiHOIO 3akyckoro. HaiBinoMinmm npogyk-
TOM 13 TOMATiB € KeT4IyII — COJIOAKUI ITOMiJOPHNI
coyc i3 momaBaHHAM Opuirpas [4].

JieTosoru 1iHyIOTH TOMaTH Ilepenycim 3a
BCe 3a iX KOpPMUCHI I JiKyBaJbHI BjacTuBOCTL. [lo
iX CKJIaLy BXOOATH LIYKPH (IlepeBaskHO PPYyKTO3a
1 UIIOK03a), MiHepaJIbHi coJti (o, KaJiit, pocdop,
Oop, Maryii, HaTPill, MapraHellb, KaJIbllili, 3aJ1i30,
Minb, 1mHK). I[Tomimopmu Takosk Oararti BiTamina-
mu A, B, By, Bg, C, E, K, P, 6eTa-kapoTnHOM.
Y TomaTax MICTATbCA OpPraHiyHI KMUCJIOTU ¥ IO-
TYKHUM aHTUOKCUIAHT JIIKOMiH, 3JaTHUI 3a100i-
raTu paky IepeaMixXypoBoi 3aJI03M, IINVIKM MaTKH,
OPUNVHUTY OiJIEHHA KJITUH ITyXJWHY 1 MyTalii
JHK, 3HM3UTY PUBKK PO3BUTKY CEPLIEBO-CYIMH-
HIX 3aXBOPIOBaHb. ¥ TEePMIiYHO 00pobOJIEHUX TO-
MaTax JIKOIiHy e O6ijibIllle, Hi3K Y CUPUX, TOMY
TOTOBi TOMaTH YacTO PEKOMEHIYIOTHCA J[I€TOJIOTa~
My ToMaT perysoTbs podOTy HEPBOBOI CUCTEMI,
MalTh IPOTU3AINAJIBHUI 1 aHTUOAKTepiaIbHU
edpeKT, MoKPaIlTyIOTh MeTaboJIi3M i TpaBJIeHHA, J10-
IIOMAaraloTh IIPU aCTEHil 1 aTepOoCKJIepo3si, a TaKOXK
€ XOPOIIMM CEYOTiHHMM 3ac000M IIpM XBOpobax HI-
POK i cedoBoro mixypa. ¥ TomMarax IIpeicTaBJIeHO
f6araTo OopraHigHMX KMCJIOT, 0cOOJIMBO AOIYYHOI i
aumonHHOi. CoJti opraHigYHNX KUCJIOT y ITpoIleci 3a-
CBOE€HHA 3aJIMIIAI0Th B OPraHi3Mi 3Ha4YHUIL 3amac
JIYSKHUX MiHEpPaJIbHUX KOMIIOHEHTIB i TAKMM Y/HOM
CIPUAIOTH MiJBUIIEHHIO JY>KHOCTI OpraHiamy Ta
3ar10b6iraHHI0 KMCJIOTHUX 3pYyIleHb. ToMaTy miaTpu-
MYIOTb B OpPraHisdMi HeoOXiTHMI KMCIIOTHO-JIY s KHI
basanc. HeBucokuit BMiCT IypuHIB y momiziopax €
BasKJIMBOIO JIAHKOI B CTPYKTYPi 0e3myprHOBOro
Xap4yyBaHHA IJIA IPOMILIaAKTUKY aTE€POCKIEPOIY.
Y TomaTtax MicTUThCA POJiE€BA KUCJIOTA, KA Bii-
rpa€e BasKJIMBY POJIb Yy KPOBOTBOPEHHI, a TaKOMXK
CIIpusie YTBOPEHHIO B OPraHi3Mi X0JiHy — pedoBu-
HH, AKa HOPMAJI3ye X0JecTepnHoBuii ooMin. OTixe,
IOMiZIOPY MOKYTH IIMPOKO BUKOPVCTOBYBATUCH
B XapuyBaHHI JI0Zlell 3pijoro Ta IOXMJIOTO BIKY,
a TAaKOK XBOPMX i3 MOPYIIeHMM OOMIHOM Ced0BOi
KucJoTu (rogarpa) [5].

Biosoriunoro ocobisuBicTI0O ToMiziopa € i Te,
110 BiH PO3MHOMKYETbCA AK HACIHHAM, Tak i1 Bere-
TaTMBHMM CIIOCOOOM — dYacTkaMy crebeJs i ma-
roHaMu. BoHr nobpe BKOPIHIOIOTHCA y BOJIOTOMY
I'PYyHTL. Y HIUX PO3BUBAETHCA MUYKYyBaTa KOpEeHeBa
cucTeMa.

Tomat — TeronobnBa KyabTypa. Hacinua
jioro 3a Temnepatypu 25—30°C mpopocTae IpoTsa-
rom 3—5 n1i6. IIpu 3HMIKEHH] TeMIIepaTypu IPYHTY
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mo 13°C Ha rymbuHI 3aropTaHHs HACIHHA CXO-
I 3’ABIAITLCA Jiuiie depesd 17-22 nui. Ilicaa
3'ABJIEHHSA [TOBHMX CXOJIiB Ha PICT 1 PO3BUTOK POC-
JIVIH ITIO3UTVBHO BILJIMBAE 3HUKEHHA TeMIIepaTypu
Ha 3—4 nobu (Bmerb — mo 12—15°C, a BHOYI — 10
8-10°C). Le cripuse GLIIBIII IIBUIKOMY POCTY 71 pO3-
BUTKY KOpPEHeBOi cucTeMy i (pOpMyBaHHIO KOMIIaK-
THUX (HEBUTATHYTUX) 100pe OOJIMCTHEHNX POCIINH.
Y dasi mepiioro cupaBiKHBOTO Juctra (20—25-
JIEHHOT'0 BiKY) CiAHII HiKipyIOTH N0 ciM’Amoseil y
TOopdpOTIeperHiliHI Ta HACUITHI TOPIIUKY PO3MIpOM
6x6, 8x8 Ta 10x10 cm abo B kacetu [6].

Binpasy micasa mikipyBaHHA CiAHIN NoJaMBa-
I0Th BOJIOI0 3 TeMIlepaTypow He HuKue 18—20°C.
ITpu BupoIyBaHHi po3cagy B HapHUKaX i MJIIBKO-
BUX TEIJIMIIAX CIAHII MOKHA IMiKipyBaTH y IPyHT
CHOPYAM i3 HIMPUHOIO MIKPANbL 6—7 cM i B pAIKY
5—6 cm. Y coHAYHI nHI npoTAroM 2—3 AHIB cigHI]
3aXUIIAI0TE BiJl HAAMIPHOIO COHAYHOTO OITPOMiHEH-
HA, 11106 BoHM He npuB’as. IIpnu OesmikipoBouHOMY
crrioco0i BUPOLTYBaHHA PO3CaIY HACIHHA BUCIBAIOTH
y MapHUKM 1 TeNJuI{i Ha I'PAAKY 3 MIKPAAIAM
6—7 cMm, a y pasi 1-2 crrpaBiKHIX JIMCTKIB POCIVIHNA
IIPOPMBAIOTh Ha BinmcTani 5—6 cm [7].

IIixg gac cBoro pocty ¥ pO3BUTKY TOMaTH Ma-
I0TBb CBOI 0COOJIMBOCTI floriAxy. Tomar — KyJbTypa
JLy°Ke BUMOIJIMBA JI0 CBITJIa, 0COOJIMBO B PO3CaTHUN
nepiox Tta y dasi nsitinHa. I[Ipu HegocTaTHBOMY
OCBITJIEHHI CIAHII BUTATYIOTHCH, JIVMCTKM POCTYTh
IpibHMMM, CBiTJIO-3eJeHOr0o 3a0apBJIeHHA. SHU-
JKEHHsA IHTEeHCUBHOCTI ocBiTyieHHA Ha 25 1 50% Bix
IIPUPOHOTO JIEHHOTO PV BUPOIIIYBaHHI po3caan
TIOMiZIopa 3MEHIITYE KiJIbKICTb KBITOK, YaIlIOJCTKIB
y cyIBITTAX 1 Kamep y miozi. Hecraga sk ocBiTiieH-
HA y pasi UBITIHHA TPU3BOAUTH 0 3HAYHOI'O OIla-
maHHA KBiTiB. MiHiMaJibHa iHTEHCUBHICTH CBITJIA,
IpY AKI MOKJIVBUI BereTaTUBHUI PICT POCJINH,
CTaHOBUTD 2—3 THC. JK. 1717 dpopmyBaHHA Oy TOHIB i
IIepexoy JI0 LIBITIHHA BOHA IIOBMHHA OyTU HE HIK-
ye 4-5 THC. JIK, a AJa 0e3IepepBHOI0 PO3BUTKY
Ta IJOJOHOIIEeHHA — He Hykde 10 Ttuc. ax. OnTu-
MAaJIBHOIO iHTE€HCUBHICTIO OCBITJIEHHSA JIJIA POCJIVIH
nomiziopa € 20—35 Tuc. JIK 3aJIe3KHO Bif (pasu pocTy
I PO3BUTKY, TPMUBAJIOCTI OCBITJIEHHA i COPTOBUX
ocobauBocTelt. HagmipHa OCBITJIEHICTD TAKOXK He-
TaTMBHO BILJIMBAE HA pocsyHn. Tak, mpu 301IbII1eH-
Hi iHTeHCcHBHOCTI ocBiTIeHHsA (Oinbie 40 Tuc. JK)
JIMCTKY TIOMiJopa KOBTiIOTH i omanamoTs [8].

IIporarom Bereranii morpeba pocsauH y Bogi
HeonHakoBa. HaiibijsipIla BuMora B HMX 0 BOJIOIO-
CcTi cyOCTpaTy IPOABJIAETHCA ITiJT YacC [IPOPOCTAHHA
Hacinaa. IIpu HemocTaTHIN BoJorocTi cyOcTpaTy
micJiA BMUCasKyBaHHSA po3caiyl Ha IIOCTiliHe Miciie
BUPOIIYBaHHA POCJIMHM IIOTaHO NIPUKMBAIOTHCH,
3aTPUMYETbCSA BiTHOBJIEHHA KOPEHEBOI CUCTEMMU,
a BIAIIOBiZIHO, 1 TPOAYKTUBHICTD iX 3HMUIKYETBHCH.
Hecraua Bosiorn B cybcerari 3 gacy Bing modatky
3aB’A3YBaHHA JI0 NO3PiBaHHA IIJIOAIB IPU3BOIUTH

10 3aTPUMaHHSA POCTY POCJIMH, ONaJaHHSA KBITIB,
3HMKEHHSA CepeIHbOI Macyl 1 YPOsKalHOCTI IIJIOAIB,
TOMY BOJIOTiCTE CyOCTpaTy B IIEPiof] IIJIOJOHOIIIEHH
migBuIIyoTh 10 80%. OnTuMmasbHa BOJIOTICTE Cy0-
cTpaTy npu BupollyBaHHI nominopa — 70-80%.

Ilicna BucamsxkyBaHHA poscaau B cybcrar
031 az30Ty 30iablIyloTh A0 piBHA (pocdopHO-
KaJIHOTO $KVBJIEHHA. Y IIOJAJBIIOMY (IO yTBO-
PEHHA IJIOAIB Ha IepIIiil KMTUI) POCJIMHN IOMi-
opa IoTpedyI0Th IIOMIPHOI'0 a30THOTO $KVIBJIEHHHA
i mocusenoro dgocdopuoro. Y nepion popmyBaHHA
IIJIONiB Ha IIEPIIMX TPHOX KUTUIAX JIJIA IIoMifgopa
HeoOXifHe IOCHUJIeHe a30THe SKVBJIEHHHA, a NIPU
ix nmospiBamHi — kaJiiine. Popmyloun BposKaii,
POCJMHY BUHOCATD 13 I'PYHTY NOMKMBHI eJJeMeHT.
Cepennint BunOC ix Ha 10 T npoxykunii cTAaHOBUTE!
aszory — 33 Kr, pocchopy — 13,0, ramiro — 45,3,
KaJIbIlifo — 44, marHito — 8 kr. HesBaskawun Ha
Te, 1110 TIOMiJIOp BMHOCUTE i3 cybeTpary docdopy
y 2,9 pa3u meHle, HisK a30Ty, 1 B 4 pa3yu MeHIIIe,
Hi’K KaJIifo, BiH IIBMUJKO pearye Ha Joro HecTady,
0oco0JIMBO B po3caiHuii Iepiog i min wac dpopmy-
BaHHSA PENpPONYKTMBHUX OpraHis [9].

AHAJII3 OCTAHHIX QOCJIIsKEHb
I IYBJAIRAIIIN

Crpareriuaum 3aBpanHAM HOBoro XXI cro-
JITTA € IPUCKOPEeHe 3POCTaHHA BUPOOHUIITBA
C1JIbCBKOTOCIOIAPCHKOI MPOMYKI[il, B TOMY YMCJIi
i 30iypLIEHHA BUPOOHUIITBA OBOYEBOI €KOJIOTiYHO
Oeameunoi mponykiii B mosace3onnnii nepioy. Came
Tenuili 3a0e31eYyl0Th HaCEeJIEHHA JOCTYIIHOIO
Ta BUCOKOSAKICHOIO IPOJYKITIEI0 B I103aCE€30HHUI
Iepio]; 3a paXyHOK CTBOPEHHA HAKpaIIUX YMOB
MiKPOKJIIMATy. YPOXKANHICTh ¥ TENJIUI[AX Ha I0-
PANOK BUIIA, a TEPMIHM HAAXOMMKEHHA ITPONYKILii
IIPaKTUYHO IIJIOPiYHI 3 ypaxXxyBaHHAM reorpadii
BUPOII[YBaHHA Ta CBITVIOKYJIBTYPU. A IINPOKE 3ac-
TOCYBaHHA 0I0JIOTIYHOTO METOIy 3aXMCTY POCIINH
JI03BOJISE OTPUMYBATHU €KOJIOTiHHO Oe3reuny, bes3-
MIeCTUIMIHY IPOAYKITiI0 BUCOKOI AKocTi [10].

ITounuaroun 3 90-x POKiIB MMHYJIOTO CTOJITTA
e(peKTUBHICTb pOOOTY rajy3i 3aXUIIEHOr0 I'PYHTY
B YKpalHi IoyaJja 3HMYKYBaTUCH, ['OJOBHUM YN-
HOM y 3B’A3KY 31 3HAYHUM ITiJIBUIIIEHHAM IIiH Ha
€HeproHocii 3a OHOYACHOI'O BiJCTaBaHHA IiH Ha
0BOUYeBy nponykiiio. IIpunmanioca 3pocTaHHA
BPOYKAMHOCTI, B JIeAKMUX TEIJIMYHUX KOoMOiHaTax
BOHA CTaJla KaTacTpodivHo HM3BKOIO. Ilopan 3 eko-
HOMIYHMMM NPMYMHaMM ICHyBaB KOMILJIEKC TeX-
HOJIOTIYHMX YMHHMKIB, TaKMX AK: (Pi3UdHEe Ta MO-
pajibHe 3HONIYBAaHHA KYJbTUBAIIMHUX CIOPYI,
3acTapijla TeXHOJIOTiA BUPOLIYBaHHA Ha I'PYHTaX
TOMATiB, HAKOIIMYEHHA XBOPOO 1 UIKiTHNKIB, HU3b-
KIiI piBeHb opraHizaiii BUpOOHUIITBA Ta MiATO-
TOBKM Kaapis [11].

OcraHHIMNM pPOKaMy 3MIiHUJINUCA MiAXOOU IO
TeXHOJIOTii BupoInryBanHA pocyuH. 11106 oTpumaTn
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MaKCUMaJIbHY IIPOAYKTUBHICTD, Tpeba HaBUUTMCHA
KepyBaTM IX pocToM i pos3BuTKoM. IIpu 1mpomy
HalIBa'KJIMBIIINM pe3epBOM 3POCTaHHS BpOKaii-
HOCTi € HabiJbII MOBHA peaJis3alisa MOTeHIi-
HOI IPOAYKTUBHOCTI ribpuiB, 1110 00pobIAI0ThCA,
epeKTUBHE BUKOPMUCTAHHA YMOB BUPOLTYBaHHA, a
TaKOK IIiI0ip ridpuAiB, afalTOBAaHMUX 0 CyYaCHUX
YMOB BUPOILIYBaHHA [12].

Y 3B’A3KYy i3 MM HaYKOBI JOCJIiI3KEHHS,
IpUCBAYEH] arpobiosiorivHoMy OOI'PYHTYBaHHIO Ta
onTuMizalii pakTopis, 10 3a6e3MeYyI0Th BUCOKY
IIPOAYKTUBHICTE BITYM3HAHUX ribpuaiB ToMary B
3VIMOBUX TEIJIMIAX, € OyKe aKTyaJIbHUMIL

Y poborax [13; 14; 15] nocuigsxeHo PoJsb Ma-
KpOeJIEMEHTIB KaJlilo, KaJbI[il0 Ta MAaTHIIO JJdA
pOCTy ¥ PO3BUTKY TOMaTiB IIPY BMUPOIIYBaHHI iX
B yMOBaX B3aXMIIEHOTO IPYHTY, III0 CIOHYKAaJO
JI0 TIOZAJIBIIION0 BMBYEHHSA POJIi IHINX XIMIYHMX
eJIeMeHTIB Ha pisHi (pisioJoriyHi mporecu B poc-
JIMHHOMY OpraHi3Mmi.

MerToro Hamioi ctaTTi 0yJi0 BU3HAYEHHS BMiC-
Ty MakpoesieMeHTa pocopy y BUTAMKKAX i3 MiHe-
paJbHOI BaTy, Ha fAKiV 3POCTAIOTh POCIMHMU TO-
MaTa, Ta OXapaKTepnu3yBaTy BILJINB KOHIIEHTPAIlil
LIbOTO eJIEMEHTA JKMBJIEHHS Ha PICT Ta PO3BUTOK
TOMAaTiB.

MATEPIAJIN
TA METOAN TOCJIIKEHD

O0’ekTOM HOCJiPKeHHA OyJiu o0paHi ToMaTn
copry PoszasierTa (poskeBi nionn) y mepios Maco-
BOTO IJIOJIOHOIIeHHA (micaa 12-i kururi). ITimxmus-
JIeHHsS TOMAaTiB 3[1JiCHIOBAJM 3TiHO 3 peLelToM,

HaBeJEeHNM y mabauyi 1.
Tabauys 1

MaTo4uyHuii pO34NH JJIA MOJUBY TOMATIB COPTY
Pozaserra y mepiog MacoBOro njoOHOIIEHHS

Bak A (kr/1m3) Bak B (kr/1m3)

Ca(NOy), — 95,0 HNO; (57%) — 32,4 x

KNO, — 21,4 pH=55
HNO; — 0,3-0,5 KNO, — 3,9
Xemar Fe (11%) — 0,76 | KH,PO, — 20,4
K,SO, — 39,2
MgSO, — 52,9

Mikpoenementu: r/m?

MnSO, (32%) — 174
ZnS0O, (23%) — 123
Bypa (15%) — 80
CuSO, (25%) — 19
Mouni6gatT Na

40%) — 12

Jlocepeno: cpopMOBAHO aBTOPOM Ha OCHOBI BJIACHUX J0O-
CJIi 13K EeHb.

Binbip mpob Ha BMiCT IOYKMBHUX €JIEMEHTIB
BimOyBaBCA MPOTATOM TUIKHA (II[OHSA, IIIiICTh JHIB
TIOCIIiJIb).

36as1aHCcOoBaHe IPUPOIOKOPUCTYBAHHSI
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Kinvricanit Bmict docdopy Bu3HAUAIU Yy
BUTAMKKAX 13 MiHepaJbHOI BaTy 3a JOIIOMOTOIO
MeTony (POTOEJIEKTPOKOJIOpMMeTPii 3rifHo 3 mMe-
TOAMKOI, HaBeeHOoo B [16].

Hannomwupenimumn B Yrpaini € metonu
BUBHAYEHHA PYyXOMOro ¢pocdopy, 3aIlporoHOBaHi
Kipcanosum, Unpikosum, Mauuriaum, sAki B arpo-
xXimiuHI caysk0i 3aTBepAKEeHHI AK CTaHIAPTHI.

Y pesynabratri B3aemonii oprodocdaris i3
MOJIOZaTOM aMOHiI0 B KMUCJIOMY cepenoBuini 3 pH
0,8—0,95 yTBOprOeTHCA 3abapBieHa B KOBTUII KO-
Jip docdopHOMOIiIOIEHOBA T'eTEPOIIOIiKNCIOTa
H;[P(Mo;0y),], ¥ AKiT 9OTMPU aTOMM KVCHIO Op-
Todpocpary 3aminnyorbea Ha rpynu MosOy:

H.PO, + 12(NH,)MoO, + 24HNO; =

= H,[P(Mos0,0),] + 24NH,NO, + 12H,0. (1)

IIpu nii BigHOBHMKA, HANIPUKJIAL CYJIbQITY,
momibaeH (VI) y reTepornosikmcioTi BiTHOBIIIOETHCA
JI0 CepeqHbOro CTYIEeHA OKMUCHEHHA +5,0, Aruii
BiZIIOBi/lae cyMimni eKBiBaJIEHTHUX KiJIbKOCTeN
Mo (VI) ta Mo (V). BHacaiiok 11b0ro yTBOPIOETHCA
CTIOJIYKa CUMHBOTO KOJbOPY — “MOJIiOIeHOBa CUHB .
IuTeHCUBHICTE 320apBJIEHHA PO3YMHY IIPOIIOPIIii-
Ha KOHIleHTpalii ¢pocdopy, AKUI 3HAXOAUTHCA
3a TpajyoBaJbHUM rpacikoM, modygoBaHMM Ha
OCHOBI CTaHJIAPTHOTO PO34YMHYy pocdarty.

[J1A mpoBesleHHA eKCIEepUMEeHTy OyJsin BuU-
KOPUCTaHI HACTYyITHI HeoOXifHI peaKTVBU 1 ITpu-
Janu:

1. ®oroenexrporosopumerp KDK-3.

2. IlpuroryBaHHA peakTuBy “A”:

a) 5H posuns cynbgarHoi kucaoru. Hamnru
B MipHY K0J0y Ha 1 g 500—600 mu Bogu ¥t mTocTy-
II0BO, IIoMirytouy, BanTy 140 MJI KOHIIEHTPOBaHOI
cysbgarHoi kucyotu (p=1,84 r/mi), oxojdoanuTu
IOBECTY NUCTMJIBOBAHOIO BOJIOIO IO MIiTKU;

6) 12 r MoJibIeHOBOKMCJIOTO aMOHII0 pPO3-
uyHUTY y 200 MJ rapAadoi AUCTUIBOBAHOI BOAU
1 OXOJIOOWUTH;

B) 0,2808 r cypM’AHOBMHHOKMCJIOIO KaJliio
posunuanTU B 100 MJI TenJsoi AuMcTmuIb0BaHOI BOAM
1 OXOJIOOUTIH.

OpuH JiTp peakTUBY “a” MOMIIIAIOTEL Y KOJIOY
Ha 2 JI, IPUJIMBAIOTh IIOCTYIIOBO, PETEJIBEHO IIepe-
Minrymooun, peaktus “6”, a motiMm — peakTun “B”.
Pozunn nepeminiyoorTs i 10BOOATH OO0 MITKU AUC-
TUJIBOBAHOI BOJIOIO.

3. IIpuroryBanua peaxktuBy “B”. PeakTus “B”
TOTYIOTH 13 peakTuBy “A” MIJIAXOM PO3BeJEeHHH,
y OeHb aHaJidy y BiIIOBiIHOCTI i3 4McJOM aHa-
JII30BaHUX 3PasKis:

a) y MipHy KoJ0y Ha 1 J momimamTs 168 ma
peaxktuBy “A”, nogaiors 0,887 r ackopOiHOBOI KMIC-
JIOTU ¥ JOBOAATHL 00'€M PO3UMHY JUCTUJILOBAHOIO
BOJIOIO [0 MIiTKI;

6) 1 MJ1 HOCIiPKYBaHOTO PO3UMHY IOMillla-
I0Th y MipHY K0os0Oy Ha 100 mJ, momaroTb 45 MJ
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peakTuy “B”, 00’eM po3uMHy HOBOAATH JI0 MITKMU
IVCTUIBOBAHOI BOAOI0. KoJlopuMeTpyIoTs depes
10—15 xBuJIMH i 32 OflepsKaHMMU JaHUMU OYIYIOTh
KaJIibpyBaabHNil rpadik.

4. Cranpaptauit po3uns P 0,2 mr/ma. dna
obynoBu KaJsibpyBaJbHOro rpadika BUKOPUCTO-
ByioTb po3unH P 0,02 mr/ma.

PE3YJIBTATI
TA IX OBrOBOPEHHA
DocdopHi 10OpUBa BiLIrpaOTh OQHY 3 KJIIO-

YOBMX POJIel Y PO3BUTKY POCJINH, Y TOMY YNUCJIi

71 TomariB. BoHI aloTh eHeprito, HeOOXITHY NJIA

0oOMiHHMX IIpolieciB. Y pel3yJbTaTi ToMaTy Kpale

POCTYTh, (POPMYIOTH MIIIHY KOpPEHEeBY CUCTEMY,

3eJIeHy Macy, YTBOPIOIOTEL fAKiCHE HACiHHA, a TaKOMK

J00pe IJI0IOHOCATh. XapaKTEePHOI0 OCODJIMBICTIO

docdopy € Te, 1m0 pocauHU 0epyTh i3 I'PYHTY

TiJIBKM HeOOXiTHY KiJbKicTb no0puBa. IlepeBuriien-

HA IO3YBaHHA IIPM BHECEHHI He cTaHe 3ryOHUM, a

ochb HeZoJIiK pocopy IIpU3Beie 10 3yIIMHKU BCiX

mporieciB po3BuTky [17].

OszmakamMm TOro, III0 TOMaTaM He BJCTAda€

docdopy, e:

e 3abapBJiieHHA JIMCTA B (PioJIeTOBUIT KOJIIP;

e 3MiHA (pOpMM JMCTA 3 MOJAJBIIMM iX obma-
IaHHAM;

e 110sBa ILJIAM TEMHOTO KOJIbOPY Ha HMYKHIX JIMCT-
KaxX KyIla,

* IIPUTHIYEHHA POCTY KYJBTYP, Y Pe3yJIbTaTi 40r0o
KYIIi POCTYThb HU3bKI; ciabka KOpeHeBa CUCTEMA
IIOTaHO yTPUMYE POCJMHMU B IPYHTI (puc. 1)

Taki MpoABM MOYKYTb 3’ABUTHUCA ITiCJIA rap-

Ty po3camu abo piskoro cTpmubkra TeMIepaTypu.

Puc. 1. O3naku Hecrtaui pocdopy B ToMaTax
Jlocepeno: [18].

TpanagoTbea BUIIAAKMY, 110 ITiJ] 9ac I0XO0JIOAaHHA
JIMICTSA MOsKe IIOMIHATHU CBill KOJIip, ajle AK TiJIbKU
TIOTeILTIiIae, KoJip BiJHOBIIOETHCA [18].

dDocdop (P) € KiI0UOBUM ejileMeHTOM, 0e3
AKOTO YKUTTEAIANBHICTD POCINH HEMOXKJIMBA. BiH
KOHTPOJIIOE BCi OOMiHHI, pelTpoIyKTMUBHI Ta eHep-
reTUYHI IIPOIeCH, UXaHHA Ta CUHTE3 BYIVIEBOJIIB
(nykpiB, kpoxmagiB). Pocdop HeoOXigHMI TOMA-
TaM y MEHIIi}l KIJIBKOCTI, HI’K a30T Ta KaJiili, aJje
JI0T0 HAABHICTBb y IPYHTI Ta TKAHMHAX POCJIVHU
IIOTpPi0eH Bech Mepiof BererTariii.

Ilin wac mpopocTaHHA HACIHHA e€JeMeHT
BIIJIMBA€E Ha IHTEHCUBHICTBH IIOABM CXOZIB Ta IX
IIOIAJIBIINII PO3BUTOK. IIpuckoproe popmyBaH-
HA KOPEHEBOi CUCTEMM TOMATiB. 3aBIAKU ITLOMY
IocaZKM Kpallle 3acBOIOIOTh BOAY Ta IIOYKUBHI
PEYOBMHM 3 I'PYHTY, IIBUAIIE HAPOUIYIOTH Hal-
3eMHYy Macy.

ITpu craTky nporo esemeHTa BCi OOMiHHI ITPO-
1lecy IIPOTIKaITh y IIOMiZIOpiB mByALIe. Boru mgo-
Ope PoCTyTh i PO3BUBAIOTLCA, BUACHO 3aB’A3YIOTh
L1071, 301IBITYETHCA KIJIBKICTD Ta AKICTh YPOIKAIO.
Bin cripusie ekoHOMHOMY BUTpadaHHIO BOJIOTH, ITi/T-
BUII[Y€E CTIiIKICTh TOMATIB JI0 ITIOCYXM.

OcHoBHY 4acTuHY (POCcOpy TOMAaTHU BUKO-
PUCTOBYIOTH y Ilepiri pa3y 3pOoCTaHHS, HAKOIIN-
YyI4M JIOTO y CBOIX TKaHMHAaX IIpo 3amac. Ilicia
IILOT'O BiIOyBa€TbCA PEyTUJIi3allid — IIOBTOPHE
BUKOPMCTAHHA MiHepaJly JJIf YTBOPEHHA HOBUX
OpraHiB i TOYOK 3pPOCTaHHA.

Docdop BpiBHOBasKye BMIiCT a30Ty B poc-
JIMHAaX, 3a100irae€ HeraTBHOMY BILNIVBY HaJJIUIIIKY
1boro ejiemeHTa. Ilorpeba TOMaTiB y HbOMY IiZIBU-
IIyeThCA IIPY HUBBKUX TeMIlepaTypax IIOBITPsA Ta
I'PYHTY, IIOTAHOMY OCBITJIEHHI Ta MIifABUIIEHi Bi-
HOCHIJI BOJIOTOCTi HaBKOJIMIIIHBOI'O CEPeIOBUILIA.

Hecraua nporo esemenTa B TOMATiB MOXKe
cTaTy CIpPaBIKHBOIO KaracTpodoro. Hapite mpnu
He3Ha4Hil Jioro HecTadl B IIOMiZIOPIB 3aTPUMYETb-
cA picT, IBITIHHA, 3aB’A3b IJIOJIB, MOTIPIIYIOTHCA
Imporecy IUXaHHA Ta o0MiH pedoBuH. PoccopHe
roJIONYBaHHA Ha [I0YaTKY BereTallii cTae CUIBHUM
CTpecoM JIJ1A PocsH. BigHOBUTY iX gysKe CKJIATHO,
a B JeAKUX BUITAKaX i HEMOXKJIMBO [19].

Docdop — esleMeHT eHepreTUYHOro 3abe3-
IleueHHsd. BiH aKTUBI3ye picT KOpeHeBOi cuUCTeMU
i BakJIaTaHHA reHepaTUBHUX OPraHiB, IPUCKOPIOE
PO3BUTOK yCiX HIpOIeciB, MiIBUNIIYE XOJOHOCTiii-
KICTb, HIIBUIITYE CTIMKICTb IO MEXaHIYHNX IIOIITKO-
JIKEeHb 1 ToKpalye 36epeskeHHs A JI0IiB, 30iJIbIrye
OIIIPHICTH 10 KOpPEHEeBOl I'HMJII Ta IHIMX XBOPOD.
Dochop cnoxmBaeTbca nomizopamMu B 5 pasis
MeHIIle, Hi’K a30T, ajle Ma€ BUHATKOBO BasKJIJBe
3HAYEHHHA NJIA I[IJIONOYTBOPEHHA 1 PO3BUTKY KO-
peHeBOl cucTeMM. 3BajKalodM, II0 TeHepaTUBHI
OpraHM IeplINX KUCTeN y IOMiZIOpiB IOYMHAIOTH
dopmyBaTuca paHo, y (asi III0CTOro—BOCBMOTO
IIbOTO JIUCTA, HiAYKUBJIEHHA IIOMiJIOPiB JIETKOPO3-
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YMHHEUMY (POCPOPHOKUCTVIMHU TOOPUBaMIM 0COOIJIMBO

eeKTUBHE B IIepiof] BUPOIIYBAaHHA PO3CAIN.

Kousm macTae nporec Bereranii, pocdop 3a-
CBOIOETHCHA POCJMHAMMU i BUXOIUTH i3 cyOcTpary
pasoM 3 yposKaeM, IedKa JaCTMHA I[bOTO eJIeMeHTa
BUBIJIBHAETHCA IPUPOSHUM IIJIAXOM. TakuM du-
HOM, AKII0 He 00podJiaATy cyberpar pochopamMM
nobpuBamu, JOro 3aracy 3HMIKYIOTBCHA 1 TapHOro
BPO’KaI0 He JoBoAUThCA derkaTn [20].

Momnoxauiit pocpar (MKP) KH,PO, — Bu-
COKOsAKicHe HoOpMBO y BUIMIAMA]L 6inMX KpuUCTaJiB,
IIOBHICTIO BOJOPO3YMHHE, PO3CUITIACTE Ta IIPU3HA-
YeHe JIJIA BUKOPVCTAHHA B CUCTEMaX KpaIleJbHOro
3POIIEHHA Ta II03aKOPEHEBOI'O MiJIKUBJIEHHA, €
OIHMM i3 HalOiIbII KOHIIEHTPOBAaHMUX POCHOPHO-
KaJIHNX 1obpus (puc. 2).

JoOpMBO cKIaAAE€THCA 3 IBOX MOKUBHUX pe-
qoBuUH: docdopy (52% P,0O5) Ta raito (34% K,O).
YUucToTa IPOAYKTY 03BOJsAE 000M ejieMeHTaM
Jerko OyTu nommmHyTuMu pocauHon. MKP mae
HU3BKUI COJILOBUI iHJIEKC, 1110 POOMTH JIOTO ife-
aJBHUM JoOpmBOM 1A (pepruranii. BincyrHicTs
as30Ty B CKJIaJi noOpuBa JO3BOJSE 3aCTOCOBYBATH
MEKP y Bcix cucTeMax OBOYiBHUI[TBA Ta CaIiBHU-
urea [17].

TonoBuyMy nepeBaramu 3acrocyBanua MEP
JIJIA TiTPKYBJIEHHA TOMATIB Y 3aXUILIEHOMY I'PYHTI
€ HaCTyIIHi:
¢ MKP mae Bucory posumuHicTH (213 r/71 mpu

20°C). 3uayeHHA eJEeKTPOnpoBigHocTi Ec HusbKe
(0,8 ms/cm), o podbute MKP igeanbHuM mpo-
IYKTOM JIJI BCIX CHCTEM SKUBJIEHHS,

e MKP (KH,PO,) — BUCOKOKOHIIEHTPOBaHEe JI0-
opuso (P,O; — 52%, K;0 — 34%);

* MaKCUMAaJIbHA THYYKICTH IIPM CYMICHOMY BU-
KOPMCTAHHI 3 a30THUMM JOOpMBaMM — MOXKeE
OyTy BUKOpUCTaHMII y KOMOiHaIi] 3 Oy Ib-AKUMMU
a30TOBMICHUMY JOOpMBaMY;

e BimMiHHe cTapTOBE NOOPUBO, CTUMYJIIOE I[Bi-
TiHHS,

e ineasibHMI Oydep AJA PodOIOro PO3UNHY;

e MKP — 1e umcTuil OpogyKT AJIA IiPOIIOHHUX
cucrteM i 6e3neYHNT TPOAYKT IJIA KPAIIeJIbHOTO
3POLIEHHA 3aXUILEHOro I'PYHTY,

® BIICOKA YICTOTa AOOpMBA (HE MICTUTH JOMIIIOK).
MKP ue mictuts coseii Cl- i Nat ra ionis Bask-
KIX MeTaJis;

e 11pu no3akopeHeBoMy BuKopycTaHHI MKP moske
BMEHIINTU ypaskeHHs OOPONITHMCTOI0 POCOI0 Ha
KyabTypi Tomara. MKP moske OyTu jierko 3mi-
LIaHMIA 3 IHIIIMMY TI03aKOPEeHeBMMY A0OpuBamy,
kapbamizioM 41 HiTpaTOM KaJlilo;

e MKP craagaersca 3 pocdopy Ta radgiro. Rain
rpae BasKJIMBY POJIb Y CUHTE3i Ta TPaHCIOPTY-
BaHHI IIyKpPiB, KPOXMaJIIo Ta KMCJoT. [Tokparrye
AKICTB IJIOAIB Ta JIEKKICTb. Pocdop CTUMYITIOE
PO3BUTOK KOPEHEBOI CCTEMN Ta IIOKPAITYE I1Bi-
TiHHA,

36as1aHCcOoBaHe IPUPOIOKOPUCTYBAHHSI

IIPY BUPOLIYBAHHI TOMATIB B YMOBaX 3aXUIIIEHOI'0 I'PYHTY
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e MKP moske OyTu 3MIIIaHMii i3 ImeCTUIUIaAMU
AK MigRUCIIoYUi 0ydepHuit arent, mae pH 5
(£0,5), 1110 ITOKpaIIy€e AKICTb BOAY Ta MiBUIIYE
e(PeKTUBHICTb 3aCTOCYBaHHSA ITECTUIIM/IIB.

JoOpmBO Mae onTuMaJIbHE CIiBBIJHOIIEHHSA
KaJiio Ta occopy. 3aCTOCOBYETHCA IJIA MAaKCU-
MaJIbHOT'O IIJIOJIOHOIIEHHA 1 MiABUINEHHA CTIMKOCTI
pocauH no xBopoO i mkigHukiB. Crpuse yTBo-
PEHHIO [ONAaTKOBMUX OIiYHMX KBITKOHOCIB, JIETKO
3aCBOIOETHCA POCJMHAMY, IIOKPAIy€e BU3PIiBaHHA
narouiB. MoHOKaJin ¢pochaT MOKHA BUKOPUCTO-
BYBaTHU NJIA OLJIBII PACHOrO IBITiHHSA, 3MEHIIIEH-
HfA ONAJaHHA 3aB#A31 1 Kpalmoro IJIOAOHOIIEHHHA
TOMATIB.

3acrocyBanaa MKP mae meBHi ocoban-
BOCTI:

e y cybcTpaTi He HAKOMMYYETHCHA, & IIIBUIKO PO3-
[IaJla€ThCs,

* IiIKMBJIEHHA POOJIATHLCA TiJIBKM 32 JOIIOMOTOI0
PO3UNHIB;

e IysKe CUJIBbHO BOMPAE BOJOTY (TirpOCKOIIYHMIT),
a HaMOKJUI BTpadae CBOI BJIACTUBOCTI;

e HaibiJbII e(PEeKTUBHUII y TEILIy MOPY POKY,
KOJIY He KapKO ¥ IIOMipHO BOJIOrO;

e epeKTUBHMII y TENJUIAX IPU JOCTAaTHBOMY
OCBITJIEHH] JiI peryJsapHOMY IIPOBITPIOBaHHI;

® BUKOPVCTOBYETBHCA TIJIBKM Bifpa3y, IOTOBUN
po3unH 30epiraHHIO He migaarae [21].

Onrumanbauit ymict ¢gocdopy B cyberpari
cTaHOBUTH Bin 21,7 mo 62,0 mr/u. 3rigHo 3 JiTepa-
TYPHUMU JI;KepeJiaMi, JaHi 110710 BMIicTy dpocdopy
B cybcTpari 3 MiHepaJsibHOI BaTu B pisHi nepiogm
pocTy TomMaTa HaBeleHi B mabaAuyl 2.

Ilix wac mpoBenenHsA cepii mocainie OyB Bu-
3HaUeHMiI BMicT pocopy y BUTANKKAX 13 MiHe-
paJIbHOI BaTu.

Jaui niono BmicTy ¢poccopy B cyberpari 3
MiHepaJbHOI BaTy HaBeZeHI B mabauyt 3.

SrifHO 3 OTPMMAHMMMN [AHVMM, 3araJjbHa
KoHIleHTpallia coseit (Ec) Ta peakiiia cepenoBuiiia
posunny (pH) y mocaimskyBaHUX BUTAKKAX BU-
ABUJIACS B MeKaxX HOpMM, II10 BiZIOBiae repiony
pocty “G” Tomara. BuzHaueHa cepeqHa KOHIIEHT-
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Tabauysa 2
Bumoru mono Bmicty cgoccopy B cyderpari 3 MiHepaJbHOI BaTU B Pi3HI mepiogm pocTy TomMara
Ilepiog pocty
Ne IlokazHuUK
A | B D E F G
1 Ec 2,44 2,38 2,57 2,54 2,55 2,56 2,59
2 pH 5,5 5,3 5,5 5,5 5,5 5,5 5,5
3 P, mr/n 40 40 50 50 50 50 40

Jocepeno: cpopMoBaHO aBTOPOM Ha OCHOBI [22].

Ipumimxa: A — craunapt; B — npocouenna maris; C — Big 1 mo 3 xuruigi; D — Big 3 mo 5 xutwnigi; E — Bix 5 go 10 xurmigi;

F — Big 10 mo 12 kurnii; G — macoBe MJIOJOHOIIIEHHA.

Tabauysa 3
RigbkicHUii BMicT Marfiio, Mr/Ji IJisi TOMaTa y BUTSI3KI[L 3 MiHEepaJbHOI BaTU
JHomycrummii .

N ——— piBeHb HMara Big6opy mpoom Cepenne

° 3HAYEHHS

HU3bKUI | Bucokmii | 19.09 | 20.09 | 21.09 | 22.09 | 23.09 | 24.09

1 pH 5,0 6,5 5,63 5,87 6,08 6,40 5,95 6,12 6,01

2 Ec, mCm/cm 2,5 5,0 4,96 5,01 4,87 443 4,68 4,77 479

3 P, mr/n 21,7 62,0 58,0 60,0 50,0 42,0 440 46,0 50,0

Jlocepeno: cpopMOBaHO aBTOPOM Ha OCHOBI BJIACHUX JIOCJIi?KEHB.
BVICHOBRI

pauia gocdopy y BUTAKKAX BUABUIACA PIBHOIO
50,0 mr/x1 i BUIORO Bif Ti€l, AKa BignoBigae nepiomy
pocty “G” tomara (>40 mr/m). IIporarom mpose-
JIeHHA eKCIIepUMEHTY He 0yJI0 BUABJIEHO 3HAYHUX
Bigxmiens 3HaueHb pH i Ec Big gommyctmumoro piBHA
Y BUTAMKKAX.

Bucoxi 3nauenna pH Oynm ycyHeHi miis-
XOM 30iJbIIIEHHA KiJIbKOCTI HITPATHOI KUCJIOTHU
B IOKMBHOMY po3umHi. Ha mMoMeHT mpoBenieH-
HA EeKCIIepuMeHTy He OyJo 3adikcoBaHO BUU-
MIX O3HAK HecTadi pocopy B pOCIAMHAX, IO
Oyso 3abesreyeHo 3a JOIIOMOTrOI) HAJIEIKHOTO PiB-
HA nobpuBa MOHOKaJIO0 (pocdaTy B IOKUBHOMY
PO3UMHI.

TakuM 4MHOM, PEryJIYy piBeHb (hocdop-
HOTO ’KMBJIEHHS TOMAaTiB, MOKHa 3HAYHOIO MipOIO
BILJIMBATHM Ha IX IPONYKTUBHICTB Ta AKICTE omep-
SKYBaHOI IIPOMYKIIiI.

DoTOENIEKTPOKOJIOPUMETPUYHNI METO, AJIA
aHaJIi3y BUTAMKOK i3 MiHepaJIbHOI BaTU JIOCUTH
4yTJIMBUI, IIPOCTUIL 1 PEKOMEHYEThCA O BUKO-
puUCTaHHA B cepiiiHuX aHaJizax. KoHTpoab BMmic-
Ty (pocopy [O3BOJIAE€ 3HAYHOI MIpOI0 3HUBUTHU
PO3BUTOK XBOPOO TOMAaTiB, 30KpeMa ypasKeHH:A
OOPOIIIHNMCTOI POCOIO, i OTPUMYBATH BUCOKOSAKIC-
HUI BposKail ToMariB. BusHaueHUII BMICT coJieit
docopy vy BuTAKKax i3 minepasbHoi BaTn (50,0
MT/JI) BUABUBCA JOCTATHIM JJIA BMPOLIYBaHHA
TOMAaTiB y ITepio; MacoBOIO IIJIOZOHOIIIEHHH.

IIInaxom perysnapHOro IIpoBeNeHHA aHAaJi-
3iB HeOOXiZHO CJiAKyBaTHM 3a 3MiHAMM BMICTY
eJIeMeHTIB "KUBJEHHA. fKIN0O pe3ynbTaTu aHa-
Jigy BUABJIATE AedinuT abo HAIJNIIOK SKOrOCh
eJIeMEeHTa, TOJi IPOBOAATb KOPUTYBaHHA CKJALY
ITO’KVIBHOTO PO3YMHY.
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Although most tomatoes are grown in open ground, their cultivation in glass greenhouses or tunnel-type
greenhouses covered with plastic film is becoming more common to supply local markets with fresh fruit. In
closed soil, mainly tall varieties of tomatoes are grown. They make it possible to use the area of greenhouses as
efficiently as possible and get rich harvests. Tomatoes grown in greenhouses can be stored for 11 months, unlike
those grown in open ground. Tomatoes are usually harvested unripe and ripen during transportation or on store
shelves. Different types of tomatoes grown in greenhouses tend to have a longer shelf life, better taste and higher
market value than those grown in the open field. Usually, plants are attached to the supports with a single wire,
while the extra side shoots (stepchildren) are removed so that only one stem remains. The height of the tomato
bushes can be gradually reduced for convenience immediately after the ripening of the first bunches of tomatoes.
Shoots and inflorescences are removed to increase the length of the tomato bush, the number of fruits on it and
their weight in order to meet the needs of the market. Taste, color, shape and texture are extremely important
criteria for evaluating the quality of fresh tomatoes. Also, the fruits must be clean and contain no signs of decay
or disease. Fresh tomatoes should be uniform in shape, symmetry and size. They should have a bright and uni-
form color, not contain green shoulders, spots and characteristic signs of immaturity. High concentrations of
carbon dioxide (600-1000 ppm) are maintained in greenhouses to improve the process of photosynthesis, growth
rate and yield. This practice is very common in low yield regions and intensive agricultural production systems.
Although planting tomatoes in soil in tunnel-type greenhouses is still quite common, most intensive-type green-
house tomato varieties are grown on substrates such as mineral wool. Fertigation provides adequate nutrient
supply and eliminates most of the factors associated with heavy soil characteristics that are difficult to control.
Growing tomatoes in greenhouses requires the use of a significant amount of water. To feed tomatoes, their
producers also need to take into account the mass and degree of solubility of mineral fertilizers in water. Some
elements or compounds present in irrigation water can affect the growth of plants, which is why there is a need
to control their level. The paper investigates the influence of the concentration of the macroelement phosphorus
in the mineral wool substrate on the growth and development of the Rosaletta (pink) tomato crop during the
period of mass fruiting in protected soil conditions. It was established that the photoelectrocolorimetric method
for determining the phosphorus content in mineral wool hoods is quite sensitive, simple and recommended for use
in serial analyses. The determined average value of the phosphorus macroelement content (50.0 mg/l) turned out
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to be higher than that required for growing tomatoes in the period of mass fruiting. Controlling the phosphorus
content allows you to significantly prevent tomato diseases and obtain high-quality crops.

Keywords: chemical composition, greenhouse, hydroponics, power elements, nutrient solution, photoelec-

trocolorimetry.
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