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BCTYII

Cepen BCiX CLIBCHKOTOCHOAAPCHKUX KYJIBTYpP KapTOIUISl € OJIHIEI0 3
HaOUTbIl BioMuX. s OUIBIIOCTI YKpaiHIIB 1€ OJAWH 3 OCHOBHHUX
MPOAYKTIB IIOJCHHOIO paIliOHy, SKUW BiJJJaBHA BBAXAIOTh <JIPYTUM
xmioom». Ilsg maHoOaMBa Ha3Ba BKa3y€ Ha BaXXJIMBE Miclle, SKE BOHA
3aiimae B Hamomy pairioni. CBOIO CllaBy KapTOILUIA 3aBOIOBajia HE TIJIbKH 32
Te, 110 BOHA HeBUOArIMBa Yy TMPOIECI BUPOIIYBAHHS 1 HAA3BUYAWHO
KaJIopiifHa, ajieé ¥ 3a CBOi MOXKMBHI Ta CMakoBi sikocTi. Tak, OynnOu
Kaptori MicTaATh 20-25 % cyxux pedoBuH, 14-30 % kpoxmanto, OJIM3bKO
2 % 6inxka, 0,1-0,3 % sxupy. OcoOnuBe 3HAUYCHHS B Xap4yyBaHHI JIIOJUHU
Mae OIOK KapTOIull, SKHH IIHATHCA 3HAYHO BHINE OLIKA 1HIINAX
CUIbCBKOTOCIIOAAPCHKUX KYJIbTYp, y TOMY 4YHCII 1 MIIEHUIN. KO0
MOBHOIIIHHICTh OLIKa Kypstdoro siidns npuiHatd 3a 100 %, To Ol10K
kapTomal craHoButume 80 %, Tomi sk mmeHuri — 50 %. I3 geB’stu
He3aMIHHUX JJIS JIOAUHA aMIHOKHMCJIOT KapTOIUIsS MICTHTh BiciM, Oarata Ha
MiHEpajJbHI PEYOBMHHU, 30KpemMa Ha Kamid. I[iHHICT, KapTOILIl, SK
MPOJYKTY XapuyBaHHS BU3HAYAETHhCA TAaKOXK BUCOKHM BMICTOM BITaMIiHIB,
ocobsuBo BiTaminy C. I[Tpu cnoxkuanni 3a 100y 300 r kaprormi norpeda
OpraHi3Mmy JIIOJUHH 3a0e3neuyerbesi maiixe Ha 50 % 1000BOT HOpMH Y
Bitamini C, 10-15 % — B; (aneBpuHn), 15 % — PP (nianun), 5 % — B,
(pubodnasin), 2 % — mposiTamiH A (kapotuH). JKogeH mNpPOAYKT
XapuyBaHHS HE BUKOPHUCTOBYETHCS TAaK IMIUPOKO B KyJiHAPIi, IK KapTOILIA.
[3 kapromiai Ta MOPOAYKTIB 11 MEpepoOKHM BUTOTOBISIOTH COTHI
PI3HOMaHITHUX CTpPaB.

Benuke 3HayeHHs Mae KapTomuisl SIK KOpMOBa KyjibTypa. Sk
MOJIOKOTIHHMM KOpM 1ii BHUKOPHUCTOBYIOTH MpPHU PO3JOIOBAHHI KOPIB.
Oco061mBO BeJIMKE 3HAYEHHS Ma€ BOHA MPH BIATOIIBII CBUHEH, a TAKOXK €
IIHHUM KOPMOM JJIs1 TITHII].

BUHATKOBO BeJIMKE 3HAYEHHS Ma€ KapTOIUIsl $K CUPOBUHA s
IPOMUCIOBOCTI. 3 HEi BUTOTOBISIIOTH KpOXMallb, KJIE€H, MATOKy, CHUPT,

JIEKCTPUH, TJIOKO3y TOHIO. 3 TPOAYKTIB MEepepOOKH BUTOTOBIAIOTH
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dboTOTUIIBKY, IIHHI JIaK¥, Kay4dyK, AyXH, PI3HOMaHITHI JIKM Ta IHII
BUpoOU. Binxoam TexHIYHOI TepepoOKH KapToIuli, 30Kkpema Oapaa, €
IIHHUM MOJIOKOTIHHUM KOPMOM.

Bce 1e 3yMOBIIO€ TMOCTiiHE 3pOCTaHHS OOCSTIB CIOXWBAHHS 1
BUKOPUCTAHHS III€1 KYyJIbTYpU Y KpaiHax 31 3pOCTal040r0 €KOHOMIKOIO 1
BIIMOBITHO POOUTH i IIIHHUM JHKEPEIOM TPUOYTKY [JIsi MICHEBUX
arpapiiB. Bnacue, YkpaiHa BXOAUTH 70 YMCJia CBITOBUX JIIIEPIB HE JIUIIE
3a o0OcaramMu BUpPOIINYBaHHS (II’SiTa y COHUCKY HAWOIIBIINX BUPOOHUKIB
KapTOIUIl y CBITI), ajie ¥ 3a MacimTaboM crnokuBaHHs KapTori — 131,3 kr
Ha JIyITy HaceJCHH:, IOCTYIaldYuch y boMy Jmie bimopyci (178,3 kr).

KapTomist BneBHEHO MoOcigae B CBITI MEPIIICTh Cepell HE 3€PHOBUX
NPOJIOBONBYMX KYJIBTYp. Il BHPOOHMIITBO BIIPOJOBK OCTaHHIX JECATH
pokiB 3pocTae npubauzHo Ha 4,5 % mopoky. 3okpema, y Kurai, 1o €
HaOUTBIIIMM BUPOOHUKOM KapTOIUIl y CBITI, ii IJIAHYIOTh BUPOLIYBATH HA
OUIBIIOCTI MOCIBHUX IUJIOINI KpaiHU, SIK MPOBIIHY CUIBCHKOTOCTIOIAPCHKY
KyJbTypy. IlogBoitTu oOcsiru BUpOOHMIITBA KapTOIUll mianye v [ugis. B
Ilepy ypsin NpoOBOAUTH CEpPHO3HY POOOTY, CIPSIMOBAHY Ha 3HIKCHHS
IMIIOPTY JOpOroi TMINEHUIIl Ta 3a0XOYCHHS HACEeJICHHs KpaiHu [0
301JIbIIIEHHS BUPOOHUIITBA KAPTOILII.

[ xoua, Ha BIAMIHY BIJl OUTBIIOCTI 3JJAKOBUX KYJBTYp, KapTOILISl HE
HaJIeKUTh JIO TMEpeNiKy MpPOAOBOJIBYMX TOBApIB, MO0 € 00’ €KTaMu
ro0anbHUX TopriBeabHUX BigHOCHH, OOH CcBOIM pillIeHHAM POTOJ0CHIA
2008 pik «MiDKHaApOJAHUM POKOM KapTOIUI», IO CBIAYUTH MPO
CTpaTeriyHe 3Ha4€HHs i1 B CBITOBIM €KOHOMIIIl, & HE TIJIBKUA K CBOEPIIHOT
,,CTPaxoBOi~ CIILCHKOTOCIOAAPCHKOI KYJIbTYpH, IO 37aTHA JIOMOMOITH
MEPEKUTH CKIIaJIHI Yacu pepmepaM B yMOBaxX HU3BKOTO PIBHS MPUOYTKIB
Ta CIOXKHWBa4YaM, JJOXOJH SIKUX CYTTEBO CKOPOTHUIIUCH.

Ha cprorogni oOcsar BUpOOHHUIITBA KapTOIUl B YKpaiHl HEYXUIbHO
pyXaeTbesl 10 TOKa3HUKa 22 MJH. TOHH Ha pik. buteire 90 % 3araabHOTO
BPOXKAl0  KapTOIUIl  BUPOIIYETHCS Yy  HEBEIMUKUX TMPUBATHUX Ta

OpuUcaguOHNX TOCHOJApPCTBaX, SKi 1i BUKOPUCTOBYIOTH JJIsl BIACHOI
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MoTpeOu, a HAJIMIIOK BPOXKAal0 MPOJaroTh. | Xoua icHye 0GaraTto COpPTIB
BUBEJCHUX JJIA PI3HUX KIIMAaTHYHUX 30H Ta THUINB TPYHTIB OJHAK,
CepeaHIi BpOXKal MO KpaiHi He3HauyHWi, Onu3bko 17,5 T/ra, TOAl K B
Takux KpaiHax sk Himeuuumna, benbris, BenukoOpuranis, I'ommanmis,
[Iseinapis 38,0-49,0 T/ra.

Y HUHINIHIA cUTyallli BUPOOHUKHM BTpAvyalOTh 3HAYHY YACTUHY
BpOXKal0 KapTOILUNl 4Yepe3 HECBOEYACHICTh UM HEAOTPHMAHHI €JIEMCHTIB
TEXHOJIOT1i BUPOIIYBAaHHS Ha OKPEMHX €Tamax PO3BUTKY, B OCHOBHOMY,
yepe3 He3HaHHs 010JIOTIYHUX BUMOT Ili€l KyJIbTypH, a Mpu 30epiraHHi —
010XIMIYHHUX MPOIIECIB, IO MPOXOAATH B OyJbOAaX KapTOIUIl Ha MPOT3i

BCHOTO TIEp10Ty 30epiraHHs.
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1. Iloxoa:keHHsI Ta OOTAHIYHA XaPAKTEPUCTHKA

KapToris Hale:KuTh 0 POJAMHH MMACIBLOHOBUX, poay Solanum, skuii
npeactaBiaeHuid Ot 200 nukuMu BuaamMu Kaproruil. Jleski 3 HUX €
MOCYXOCTiMKi, 1HIII MOpPO3OCTiMKi, CTIAKI JO 3aXBOpPIOBaHb 1 [0
KOJIOPAJICHKOTO KyKa. OHaK, OKYJIbTYPEHUI B OCHOBHOMY BHJI — Solanum
tuberosum L. Jluki BuIM KapTOIUIi € I[IHHUM MaTepiajioM IS
CEJICKIIIOHEPIB MPHU CXPEIlyBaHHI iX 3 KyJIbTYpPHUM BHUIOM KapTOIUIl IS
BHBE/ICHHSI HOBUX COPTIB 3 IEBHUMHU IOCIIOAPCHKUMH O3HAKAMU, 30KpeMa
CTIHKOCTI J10 XBOPi0 YU 1HIITUMHU.

Bigomo, mo B Axaax kaprtomio crnoxupaiu iie 8000 pokiB Tomy.
[Ticnst Toro, sixk B XVI cTOMITTI icmaHIi 3aBe3fid KapTOIUlo 10 €Bpornw,
BOHA IIBUIKO TMOIIMpuUiaca cBiToM. B mpuposi xapromis — OGararopiyHa
pOCIMHA 3 TpaB SHUCTUMH CTEOJIaMH Ta MIJ3€MHHMHU CTOJOHAMH, ajie B
KYJIbTypl BUKOPUCTOBYEThCA SIK OJHOpIYHA, TOMY IO BECh 1i KUTTEBUU
UK BIAOYBAa€ThCAd 3a OJMH BereramiiiHuii mepioa. Po3aMHOXyeTbCs
KapToIUisl BereratuBHO (OysibOamu, BiUKaMH, BIJICAJKAMH, >XHUBIISIMU),
TOMY IO TIIBKH TPU IOMY CIOCOO1 PO3MHOXXEHHS MOXKHaA 30epiraTu
XapakTepHl g COpPTy O3Haku. [Ipym HaCIHHOMY PO3MHOKEHHI BHHUKAE
O0arato HOBUX (OPM, 3 SAKHMH NPALIOIOTh CEJCKIIOHEPHU IJIsl BUBEIACHHS
HOBHUX COPTIB.

KapTomist sik pociuHa CKIagaeThbCs 3 HaI3EMHOTr0 cTedJia, Ha IKOMY B
MIpY J103piBaHHS 3’SIBJSETHCA CYLBITTS, JHUCTKIB, MIA3€MHOr0 cTebya 3
SAKOTO BIJPOCTAIOTh CTOJIOHM Ha SKUX yTBOPIOIOTHCS OyiIbOU, KOPEHEBOI
CUCTEMU.

Crebds10. KuUbKICTh cTE€0EN 3QJIEKUTH BiJI TOTO CKUIBKH BIYOK Oyib0u
npopocio. YacTtruHa crebiia, ika 3HaXOAUTHCS B 3€MJI1, B OLIBIIIOCTI COPTIB
He 3a0apBiicHE, HA3WUBAETHCS IMIJI3EMHUM CTE0JIOM, a Ta YacTHHA, SKa
3HaXOJIUThCSA Ha TOBEPXHI — HaJ3eMHUM cTeOnoM. Ha mia3zemHil yacTuHi
YTBOPIOIOTHCSL CTOJIOHM, 3 SIKMX BUPOCTaIOTh OyJibOW, a HAa HaJI3EMHIA —
JIMCTKH, KBITKH, 1HOM1 Aroju. 3abapBiieHHs cTebJia € COPTOBOIO 03HAKOIO

(B1JI 3€J€HOro 10 CHHBO-(iojieToBOro). dopma Kyia OyBa€e 3aKpHUTOIO,
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KOJIU cTeOesl He BHUJIHO I JUCTSIM 1 BIAKPHUTOIO, KOJW CcTebja BHUIHO.
BucoTa kyma He 3aBXau BIAMOBIIA€ BUCOTI cTeba, 60 hopMa KyIna MOXKe
OyTu posnora, a Moxke OyTH MOpsIMOCTOSIYOI0. B mocymmmBuX ymoBax
PO3JIOTICTh KyIlla KOPHMCHA THUM, IO 3aTIHIOE IPYHT, BHACIIJOK YOIO
MEHIIIE BHUIIApOBYEThCS Bojiord. CtebJi0 B IOIEpEYHOMY pO3pi3i OyBae
pebpucte, Tpu- adb0 YOTUpPUTpPaHHE. Y OUIBIIOCTI COPTIB B3JIOBXK pedep
BUPOCTAIOTh Ha cTe0ax MJIACTUHKH, SIKI Ha3UBalOThCA Kpwiamu. Bonwu
OyBarOTh TpsAMI 1 XBWJISCTI, IMIMPOKI 1 BY3bKi, 3€JIEHI 1 MIrMEHTOBaHI.
Ctebi10 BKpHUTE JIeb MOMITHUMH BOJIOCKAMHU.

Jlucrok. Ilepmn mMCTKHM, IO 3 SBISIOTHCS Ha IIOBEPXHI, IIPOCTI,
UTOKpai. PO3BUHEHUH THUCTOK KapTOIUI — HEMMAPHONEPUCTUI, PO3CIUCHU,
CKJIaJIA€ThCS 3 YepeliKa 1 CTprokHsA. Ha cTprkH1 po3MillieHa 0JiHa KiHIEBa
gacTka 1 Big 3 g0 7 OIYHMX, IO CHASTH Ha CTPYIKEHBKAX 1 YEPTYIOTHCS 3
gacTuHKamMu. dopMa poO3MIIMIEHHS 1 YMUCIO iX Ta BEJIMYHMHA YacCTOK €
COPTOBMMH O3HakaMu. BepxHs HemapHa yacTka Ma€ Ha3BY KiHIIEBa
yacTka. biuHi yacTku paxyioTh Bij KiHieBoi — I mapa, II mapa 1 T.1. Bcei
YaCTOYKH JIUCTKA, SIKI PO3MIIICHI MiXK KIHIIEBOIO 1 MEPILIOI0 Mapor0 O1YHUX
YaCTOK, HA3MBAIOTh MPUKIHIIEBUMHU dYacToukamu, MK [ Ta Il mapamu
OOKOBHUX 4YacTOK — vactoukamu nepmoi cepii, mix Il ta III mapamm
OOKOBHX YaCTOK — YaCTOYKaMHU JAPYroi cepii 1 T.J1. 3a po3MipaMHu YaCTOUYKH
B KOXHIA cepil OyBarOTh pi3HI: KPYyIHI, ce€peHl ¥ ManeHbki. L[iHHOIO
COPTOBOIO O3HAaKOI € (opmMa OCHOBU KiHIIEBOI YacTku. Bona OyBae
cepuenoioHa, MOpoMiXHA Ta KIUHOMOMIOHA. Y  JEAKUX COpPTIB
CIIOCTEPITa€ThCs TUTIOMIOIUCTICTh — MPUKPUBAHHS Ta HAJSTaAHHSA YacTOK
OJIHA Ha OJHY a00 Ha KIHIEBY YacTKy. PO3CIUEHICTh JINCTKA € BaXKJIMBOIO
COPTOBOIO O3HAKOI0. BOHa 3a1eKuTh BiJ KUIBKOCTI Ta pO3MILIEHHS YaCTOK
1 yacTouoK y cepisix. KiapKIiCTh iX y KOXKHIM cepii Moxke OyTH pi3HOI0. €
COPTU 3 BEJIMKOI KUIBKICTIO Map YacTOK 1 YacTOYOK — BEJIMKa
pPO3CIUEHICTh, Ta 3 MAJIOI0 KUIBKICTIO — Majla PO3CIYEHICTh JIUCTKA.

CepenHs HE BBAXKAETHCSA XapaKTEPHOIO 03HAKOIO COPTY.
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JIsi BU3HAYEHHS COPTY BaXKJIMBE 3HAUYCHHS Ma€ CIIBBIAHOIICHHS
JOBXUHU JIMCTOBOI IJIACTUHKU JI0 UIMPHUHH, SKE HA3UBAIOTh JUCTKOBUM
iHnexcoM. Floro BU3HAYaI0Th 33 NMEPIIOI0 TAPOI0 GOKOBUX YACTOK.

3a crmoco0OM MPUKPITUICHHS YacTOK Ta YaCTOYOK JO CTPHUIKHS JIMCTKA
iX pO3MOJIUISAIOTh Ha CTPUKEHBKOBI, CUSY1 Ta 301ralou BHU3 — IJIACTUHKA
ix 30irae Ha CTPUKEHb JIUCTKA.

3a TUMOM PO3MIIICHHS 4YacTOYKU OyBalOTh KyTOBI, KOJH BOHH
PO3MIIIeH] Ol CTPMKEHBKIB YaCTOK, CEPEAUHHI — SIKIIO BOHHU MICTATHCS
MOCePEeIMHI CTPYHKHS MK YaCTKaMH, Ta 3MIIICHI.

[Ipy BH3HAauYEHHI COPTY 3BEPTAIOTh YyBary TaKOXX Ha CTYIIHb
MIrMeHTaIlli, OJMCK Ta OIYIICHICTh JHMCTKOBOI MOBEpXHi. bins ocHOBU
KOXXKHOT'O JINCTKA € JBa CEPHOBHAHI a00 JIMCTOBHAHI YW IIPOMIKHI
MPWIKCTKHU.

Byan6a i croion. Ha mouatky po3BuTky 0ysib0 Ha HUX YTBOPIOIOTHCS
HEBENIUKI  JIYCKOMOJIOHI  JIMCTOYKH, fKI IIBHUAKO  aTpodyroThCH,
3JIMIIIAI0YX HA CBOEMY MicIi pyounk (OpiBKy). Y ma3yxax IHX JIMCTOUKIB
1 3aknagaroTbes Biuka. KoxkHe Biuko OynpOu Mae 3-4 OpyHBKH, 3 SIKHUX
IIPOPOCTAE JIMIIIE OHA, a PEIlTa 3aJUIIAIThCA B 3amaci (cmisayi). Bidyok Ha
Oynb01 OyBae Bim 6 no 12, a Ha Benukux OynsOax 1 go 20. Ilpwm
MpOpOCTaHH1 OyabOU, MICIS MOSIBA CXO/I1B, HA MIJ3€MHIN YacTHHI cTeba 3
nasyx JyCKaTUX JIMCTOYKIB PO3BUBAIOTHCS CTOJOHU. BOHU crodaTky
pPOCTYTh Yy JOBXHHY, YTBOPIOIOTH KUIbKa MIXKBY3JiB, MOTIM BepXiBKa
CTOJIOHA TIOTOBIIYETHCS 1 YTBOPIOETHhCS OynbOa. CTonoHM 1 Oyian0u €
BUJIO3MIHEHUMH T1J3eMHUMU cTeOiamu. Ta yactuHa OynbOu, SIKOKO BOHA
3’€THYETHCS 3 CTOJIOHOM HA3UBAETHCS IMYMOBUHOIO, a MPOTUJICKHA —
Bepx1BKOIO. Ha BepxiBIll CKym4eHO Oulbllle BIYOK, HIXK Ha MYHOBHUIHIM
yacTUHI. Y cs MoBepxHs OynbOH ycisiHa OararbMa HEBEJIMKUMU OTBOpaMU —
COUEBHYKAMHU, YEepe3 5Kl BIAOYBA€ThCA TUXaHHA. B cyxomy mpuMillleHHi
Ipy HOPMaJIbHUX yMOBax 30epiraHHs BOHU Mailke HEIMOMITHI, aje MpH

CUJILHOMY 3BOJIOK€HHI BOHU PO3KPUBAIOTHCS HACTUIbKU, 11O Ye€pe3 HUX
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BUJIHO M sKyml OynpOu. IloBepxHs Oyiap0M BKpHTA MIKIPKOIO, SIKa SIBIISIE
co0010 KOPKOBY TKaHUHY (TIEPUAEPMY ).

KopeneBa cucrema. [Ipu BupoiiyBanHi kapToruii Oyiap0amMu pocinHa
yTBOPIOE MHYKYBaTy KOPEHEBY CHCTEMY, a HACiHHAM — CTPWKHEBHUH
KOpiIHb, Ha SKOMY TIi3HIIIE YTBOPIOOThCA O14H1 KopiHui. [Ipu
BUPOIIYBaHHI Oynb0aMu — KOpPEHiI BIAXOJSATHh BiJi MIA3€MHOTO cTeOsa
ctosioHa. KopeHi kapTorii po3MilieHI B OCHOBHOMY Yy BEPXHIX IIapax
IPYHTY, TOMY JJisi OTPMMAaHHS BHCOKHX BpOXXaiB OpPHUHN IIap IPYHTY
MOBHUHEH OyTH OaraTuil Ha eNeMEHTH >KUBJIEHHs. Hailb11b1moro po3BuTKy
KOpPEHEBa CUCTEMa JOCATAE IMiJ] 4ac IBITIHHS POCIWHHU 1 OCTYIOBO B MIPY

JOCTUTaHHS OyJIbO BOHA MOYMHAE BIIMUPATH.
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2. biosoriyni 0c00J11MBOCTI Ta BUMOTI'H 10 YMOB cepel0BHIIA

Kaprorms — pocianHa moMipHOTO TOSICY, 301IBIIEHHS CBITJIIOBOTO JIHS
CIpHsi€ KpallloMy PO3BUTKY BEre€TaTUBHUX OPraHiB, TOMYy paHHE BECHSHE
CaJilHHs 3a0e3rnedyye OTPUMaHHS BUIIMX BpoxkaiB Oynb0. Kpammmu mis
KapTOILIl IPYHTAaMU € OMiJ30JIEHI Ta MIA30JIMCTI, JIETKI 3a MEXaHIYHUM
CKJIagoM (CyIiIIaHi, CyIJIMHKOBI), 3a0e3IeUeHl MOKUBHUMH PEUYOBHUHAMU
Ta BoJoror. JloOpuMH € TakoXX OIiJ30JIEHI YOPHO3E€MU B paiioHax
JOCTaTHHOTO 3BOJIOKEHHS. BUCOKI BpoXkai JJa€ KapTOIUIsl Ha OKYJIbTYPEHUX
TopoBHUIIAX Ta B 3aIljlaBax PIUuOK J€ HE 3aCTOIOETHCS Bojaa. Ha Bamkux
[JIMHUCTUX IPYHTaX MOKHA OJIEP>KAaTU BUCOKI BpOXKai JIUIIE TPU BHECEHH1
JOCTAaTHBOI KIJIBKOCTI OpraHiuHux qo0puB. Halikpaiie BIaeTbcsi KapTOTUIs
Ha HEUTpaJbHUX Ta CIA00KHUCIUX I'PYHTAX, MEHII MPUATHI KUC1 1 30BCIM
HE MPUAATHI 3aCOJICHI.

Y pO3BUTKY KapTOIUll BiJ3HA4alOTh 4YOTUPU ¢eHonoriunl ¢hasu:
cXoau, OyTOHI3allis, IBITIHHS 1 JOCTUTaHHA (BiAMUpaHHS OaausIs).
Bumoru 10 yMmoB cepenoBuina B 111 ¢a3u € pi3Hi. Tak, nmepioa Bia caaiHHs
A0 CXOMiB 3aJIe)KHO BIJ TPYHTOBUX 1 TOTOJHUX YMOB, a TaKOX BIJ
010JIOT1YHUX OCOOJIMBOCTEN COPTY KoJUBaeThbes Bi 15 mo 25-30 nHiB, a
Moxe i 110 40 aniB. Ciig 3a3HA4YUTH, 0 OyJIbOU BiJ BECHSHOIO CaJIHHS
JalTh cxoau Ha 1-3 1mHs padimie, HiX OyJIbOM JITHROTO caAiHHA. bynbou
nounHawTe npopocratu npu 4 °C. OntuManbHa TeMmmeparypa
npopoctanHs +13 +18 °C. Po3BuTOK OpyHBOK KapTOIUIl MPOXOAUTH MPHU
temrepatypi 7-8 °C, sikuio Hk4de +7 °C To KOpiHII HE YTBOPIOIOTHCS 1 HA
KIHI[I TaroHa 3a PaxyHOK 3alaciB MOXMUBHUX PEUYOBHUH MATEPUHCHKOI
Oynb0U 3’ ABJISAIOTHCA MOJIOJIL APiOH1 JouipH1 Oyinn0u. [ToniOHe sBuie (6€3
MOSIBU CXOJIIB) MOXE CIIOCTEPIraTUCh MPU CaAiHHI OyJIb0U B CyXHUl IPYHT
npu Temnepatypi 25 °C 1 Bule.

Ilepiox Bix cxoxiB A0 mo4arTky uUBiTiHHA. B 1eil 4dac pocnuHa
pO3BHBA€E CBOIO BereraruBHy macy. B mepmii 10-15 gHiB micist cXofiB
MapOCTKU PO3BUBAIOTHCA B MpsAMocTosyl cTebna. Yepes 12-17 nHiB micis

cXomiB (hOpMYeThCS KYII, KM Mae pi3Hy KiUIbKicTh creden (2-10-12).
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CepeHbOI0 ONTUMAIBHOIO TEMIIEPATYypOIO MOBITPS AJIS MEPIOTY POCTY
HamzeMHoi Macu € 21 °C. B mel mepion sIK MPaBWIO ITOYHMHAETHCS
OyIb00yTBOPEHHSI.

Ilepioa Bix mo4aTKy HBITIHHS 10 NPUIHHEHHS POCTY OaaMJLIA.
[Ticyst UBITIHHS TPUPICT HAA3EMHOT Macu MPOJIOBXKY€EThCS HEOBro (Bif S-
7 no 15-18 nHiB). 3a 1ei yac npupicT 6aauiuis 30UIbIITYETHCS TPUOIU3HO
Ha 10-15 %, micas 9oro HacTymae Mmepioj AEsSKOi CTaOUIbHOCTI, a MOTIM
Bara HaJ3€MHOI Macu KyIlla IMOCTYIIOBO 3MEHIIYEThCS. Y CHPHUATIUBUX
yMOBax OyJbOM POCTYTh BIJHOCHO MIBMAKO. HamowaTky mpupocTu Baru
3pOCTaIOTh B T€OMETPUYHIN MpOrpecii 1 JOCATal0Th CBOTO MAaKCUMYMY B
IpyTrikd mosioBuHI JunHA. [licias 11poro OJM3bKO JBOX THXKHIB IMPUPOCTH
yTPUMYIOThCS Ha OJHOMY PIiBHI, a TIOTIM IIBUAKO 3HUKYIOTHCS.
Haiikpamoro Temneparypor OynbOoyTBOpeHHs BBakaeTbes 17 °C. Ilpu
MIIBUIIEHHI Temmeparypu IpyHTy na0 29 °C  Oyib00yTBOpEHHS
MPUTTUHSAETHCS.

Haitbinpimn BIANOBiAAIBHUM € TaK 3BaHUNW poOouMii mepioa — BiA
IBITIHHS J0 TPUIMUHEHHA POCTy OalWwmiis, Koau OylbOu JaroTh
MakcUMalbHUM TpupicT. OnTuManbHa TemnepaTtypa IpyHTty 16-18 °C, a
npu nonuBax 17-20 °C. Ilpu BUIIMX TeMmmepaTypax Bpoxkail Oyiap0 majae,
a npu temneparypi IrpyHTy 23 °C i Ouibie Oyiab0u HEPIIKO MPOPOCTAIOTh
1€ B MOJI1, JAI0YX HOBI POCIIMHHU.

B nmnepioa, xomu BiIOyBa€ThCSd MaKCHUMaJbHE YTBOPEHHS OyIb0,
CepelHs ONTUMaJlbHa TeMIlepaTypa TOBITPA 1 TIPYyHTY Mae Oliablie
3HaUYCHHS I (QOopMyBaHHS BpOXKalw, HIK TeMIeparypa peuTa
BEreTalllifHOrO TePIoy.

Ilepioa Bix mpUNUHEHHS POCTY 0aAuU/LIA 10 HOro BigMupaHHs. B
nel mepioJ  pOCIMHA  3aKIHYy€ 1HTEHCHBHE  OyJIbOOyTBOPEHHS,
MOYMHAETHCS JOCTUTAHHS Oynp0 1 srig. s mporo mepioay BereTarii
KapTOIUITHOI POCIMHU ONTUMAIBHUMH TeMIepaTypaMu MOBITPS 1 TPYHTY
3aJIMIIAIOTBCS Ti K cami, 0 Oyiau, abo Jelio 3HWXKEHi. 30UIbIICHHS B

JIMITHI-CEePITH1 KIJBKOCT1 JHIB 3 MaKCUMAaJIbHOIO TEMIEpaTypol0 BHILE 35
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°C (17-40 nnuiB) 3Hmwxkye Bpoxkail kaprorm a0 50 %. Ilpu upomy
3HIDKYETBCSI 1 SIKICTh YpOXaro, MOXJIMBE MITKyBaHHS Oyib0, a TaKoX
BUPOJIKEHHS COPTY.

Cepen ¢akrTopiB, III0 BHU3HAYaKOTh KOJMBAHHS BPOXKaiB KapTOILIL,
BUpIIIaJbHE 3HAYCHHS Ma€ KUIBKICTh ONaJiB 1 IX PO3MOALI MiJ dYac
BereTamiiHoro mepioay. BeraHoBieHO, M0 onTUMAabHA BOJIOTICTh IPYHTY
— 60-80 % Bix mompoBOI BosiorocTi. HalGinmbpini BUMOTH KapTOILTl O
BOJIOTH B IPYHTI € TIEP10J CaMOTO IHTEHCUBHOT'O HarpoMajikeHHs 0ynn0. B
Mep10]] Bl KiHIIS IBITIHHS 10 B’ THEHHS OaIWUIIIsA KapTOIUII BUMAarae Jemio
3HUKEHOTO PIBHS BOJIOTH, TaK SIK IMPH BUCOKIA BOJIOIOCTI IPYHTY 1

TEeMIEepaTypi MOCUITIOETHCS YPAKEHICTh KapToIuil piTodToporo.
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3. BioxiMiYHM# CKJIa/l TA KYJIHAPHI AKOCTi 0y 1601

KyninapHi BIacTHBOCTI  KapTOIUIl  BHU3HAYAIOTHCS  O10XIMIYHUM
CKJIaJIoM OyJib0 Ha SIKWW BITMBAIOTH TEXHOJOT1l BUPOIILYBaHHS, IPYHTOBO-
KJIIMATAU4YHI YMOBH, COPTH KapTOIUIl, YMOBHM 30€piraHHs Ta CIOCOOU
MPUTOTYBaHHS.

OcHOBHa CKJIaJ0Ba YacTHMHA KapTOIUIl 3a ii O10XiIMIYHMM CKJIaJOM
npunagae Ha KpoxMaJjab. BwmicT kpoxmanio B Oynp0ax KapToruii
ctaHoBUTh BiJ 12 10 30 % 1 Ginbie g0 cupoi macu. KonnBanHs noB’si3aHi
3 COPTOBUMHU OCOOJMBOCTSAMHM, BIUIMBOM THUIy I'PYHTY, KJIiMaTy Tomio. Y
OyJnb01 KpoXMajb PO3MOAICHUN HEPIBHOMIPHO 1 BMICT MOTO 3MEHIITYETHCS
K B HaAMpsIMKY 10 nepudepii, Tak 1 B HANpsAMKY 10 sigpa Oynbou. Kpim
TOTO, OUIBIIIE WOTO B MyMOBHMHHIN YacTuHi (Ha 2-3 %), HIK Y BEpXiBKOBIH
gacTuHl OynpOu. Kpoxmans y Oynp0ax 3HAXOAMTHCS Yy BUTIAII 3€peH
pizHoi Benmuman — Big 1 go 110 Mk, B cepegapomy — 30-60 MK.
TeMneparypa kiecrepusalilii KapTOIUITHOTO Kpoxmanio — 95-65 °C. 3
IHIIMX BYIJIEBO/AIB Ha AKICHI MOKA3HUKHU OyJbOM Ma€ BILJIUB BMICT LIYKpIB.
VY cBixk0310panux Oyap0ax KapTOIUIl BMICT I[yKpIB HU3BKHUH, B CEPEIHHOMY
0,7 % B cupiii Oynb01 un 2,8 % Ha cyXy pedoBuHY. bijblie moJoBUHU 3
Hux (65 %) npunanae Ha riatoko3y, o1t 30 % Ha caxaposy 1 611 5 % Ha
GpykTo3y. binblie mykpiB 3HAXOAUTHCS B MYMOBUHHINA YaCTHHI, MEHIIIE Y
BepxiBui. B Oynb0ax kapToruii € 1 1HII NOMIIyKpH, 30KpeMa KIITKOBHHA,
NEeKTUHOBI PEYOBUHU TOWIO. B Mipy JOCTUraHHsS KapTOIUll BMICT
KJIITKOBUHU 3pOCTAa€ 1 CTAHOBUTH B cepeaHboMy 1 %, mpruuoMy OCHOBHaA
Maca ii 30cepemkeHa B MIKIPII, y BHYTPINIHIX 4YacTHUHaX OyibOu
KJIITKOBUHU MAJIO.

A30THCTI cIOJIyKH B Oyip0ax KapTOIUll MPEJCTaBiI€Hl B OCHOBHOMY
,,CHpUM”’ TIPOTETHOM, BMICT SIKOTO, B CEPEIHbOMY, CTAHOBUTH 2 % 110 CUPOT
MacH. ,,Cupuil” IpoTeiH CKIaIaeThCs 3 OUIKOBUX Ta HEOUIKOBUX PEUYOBHH,
IX CHIBBIIHOIIECHHSA 3HAXOOUThCA B Mexax 2:1. OcHoBHa Maca OUIKIB
Oynb0 € CoNepO3YMHHI, BIIIHOCUTHCA J0 TPYIH TJIOOYIIIHIB 1 IicTaia Ha3BY

TyOepuny. CymapHa OiojoridyHa I[IHHICTh O1IKIB OyJIh0 BH3HAYAETHCS
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BMICTOM HE3aMIHHHUX aMIHOKHCIIOT 1 € BHIIOK 0aratbOX 3EpHOBHUX
KYJbTYp, OJHAK JIMITYETbCS B OCHOBHOMY BMICTOM MeTioHIHY. Cuif
3a3HAYUTH, 10 HE3aMIiHHI aMIHOKHCIIOTH € 1 B HEOUIKOBiM (ppakiii, ane
3HAYHO B MEHIIMX KiIBKOCTSAX. Ha 705110 HEOLTKOBUX a30TUCTUX PEUYOBUH
npunagae i cnenu@iuHui 118 KapTOIUIl TJIIKOAJKaIoi] COJIaHIH, a TaKOX
HE3HAYHA YaCTHMHA a30TUCTUX CHOJYK TMPEICTaBICHA HEOPraHIYHUMU
aMOHIWHUMH 1 HITPATHUMU COJISIMHU.

ABOTHCTI pEYOBUHU PO3MOJILJICHI B TKaHUHaX OyNnb0 HEpiBHOMIpHO. B
IIKIpII Ta B IIapi KOpU IO MPUMHUKAE 10 HEi, a TAaKOXK B CEPLEBUHI iX
HaWOUIbIIE TOAl K B KaMOlaJlbHMX TKAaHUHAX 1X HE3HAYHA KUIBKICTb.

Bwmict sxkupy B Oynpbax craHoBUTH, B cepeanbomy, 0,1-0,2 % cupoi
Baru. KapTomisiHuii XKup MICTUTh AYKE€ BaXJIUBI HE3aMiHHI >KHUPHI
KUCJIOTH — JIIHOJIEBY 1 JIIHOJICHOBY, $IKI HE CUHTE3YIOThCA B JIIOJACBKOMY 1
TBapUHHOMY OpraHi3Max 1 MOBUHHI TMOCTYINATH 3 1’K€l0. 3amacu XKUpY
MICTSITbCSI B OCHOBHOMY B 30BHIIIHIN YaCTUHI KaPTOIUIMHU I1J1 MIKIPKOIO.

3nayenHss pH coky Oynb0 kaprormil ckiagae 5,6-6,2. Taka
KHCJIOTHICTh KJIITUHHOTO COKY OOYMOBJIEHA HasIBHICTIO B Oysib0ax 3HAYHOI
KUTBKOCTI  OpraHidyHMX KHMCJIOT, 30Kpema, JIMMOHHOI, sOJIy4HOI,
1IABEJICBOI, BUHHOI, SIHTApHOI Ta AesAKuX 1HmUX. OcobnuBo Oarato B
Oynb0ax amuMoHHOI kucnotu (0,4-0,6 %). [Ipu nepepoO1i Ha Kpoxmab 13
KOXKHOI TOHHHM OyJIb0 OTPUMYIOTH JOJAATKOBO HE MEHIIE |KIr JTUMOHHOI
KHUCJIOTH.

BynbOu kapToruii MICTITh y €001 HEOOXIMH1 ISl KUTTEMISIIBHOCTI
JIOJIWHU 1 TBapuHU TakKl pPEUYOBUMHU SK BiTaMiHM 1 HacamIiepen
ackopOiHOBy kucioty (Bitamin C). HaiiOuibiie #Horo mae Mojoaa
CBIXKO310paHa kaprormida. Bitamin C 30cepemXeHuid B OCHOBHOMY B
KamMOiaJpHOMY I1api OyJibpOM, a B IIKIPII 1 OCOOJHMBO B IIEHTPaIbHIM
yacTuH1 — Horo MmeHiie. Cepenns KiapkicTh BiTaMiHy C ckianae 15-25 mr
Ha 100r. 3a nepio 3MMOBOTO 30€epiranHs KuibKicTh BiTaminy C B Oyip0ax
3MeHIyeTbest B 2-3 pa3u. Kpim ackopOiHOBOT KUCIOTH OynbOM KapTOILIi

MICTSTh BiTamMiHM rpynu B, HianudH, kapoTuH Tomto. OjHak, BMICT iX
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HE3HAYHUM 1 TUTBKH 32 PaXyHOK KapTOILIl JIFOJWHA HE MOXKE 3aJ0BIILHUTH
CBOIO MOTPEOY B IIMX BiTaMiHAX.

BwmicT 30411 (MiHEpallbHUX PEYOBMH) B Oyib0ax KapTOIUl CKIajae, B
cepennboMy, 1 % cupoi Macu, 3 HuUX OuIa 60 % npumagae Ha Kaiil.
Bucokuii BMICT Kaito B Oyiab0ax 3yMOBIIIOE 1 IIJIBUILIEHY OTPeOy IIbOTo
€JIEMEHTY MPU BUPOIIYBaHHI KapTOTLII.

AJTKQJI0IIM — TeTePOIUKIIYHI CIIOYKH, IO MICTSITh B CBOEMY CKJIaJi
aToM a30Ty. 3arajbHa BJIACTHBICTh iX — CHJIbHA (Pi3i0J0TivyHA i Ha
OopraHi3M TBapuH 1 jrojei. B manux go3ax — 30ympkyroda gis, B OUIBIIUX —
MPUTHIYYIOYA 1 B 3HaUYHUX — OoTpyiHa. [Ipubmuzno 15-20 % Bcix BUIB
BUIIIMX POCIIMH € aJIKaJ0iIOBMICTHI. ¥ TBOPEHHS 1 pO3I1aJl aJIKajI0i/liB TICHO
MOB’S13aHO 3 METa0O0JI13MOM POCIHH, 30KpeMa 3 MpolecaMu CHHTE3Y 1
po3maay Oinka. BBaxkaeTbcs, MO BMICT ajJKaJIOiliB B TKaHWHAX POCITHH
M1JBUIYETHCS MPU HECTIPUSTIUBUX YMOBaX POCTY.

I'mikoankanoiau, 1o MICTAThCS B OyJibOaxX KapTOIJIl 4acTO Ha3WBaIOTh
,,ColaHiHoM”. B¢l ankanoiiu KapToIuil BITHOCATHCS IO CTEPOiTHOI Tpynu
MOXITHUX ITUKJIONEHTAHOIEepriapodeHaHTPEHA 1 CKJIAIatOThCs 13 BJIACHE
anKanoifa (arjikoHa) 1 IyKpy, 3B’S3aHOT0 3 HUM TJIIKO3UJIHUM 3B’ S3KOM.
OCHOBHI TJIKOQIKAJOIM KyJIbTYPHOTO BUAY KApTOIUIl € O-COJAHIH 1 O-
yakoHIH. HalOumpmmuii BMICT ajkaloigiB € B IapOCTKaX 1 KBITKax,
HaiimMmeHIIM B OynbOax. OCHOBHAa Maca TIJIIKOAIKAJIOiAiB B Oyiab0ax
3HaXOUThCA B Tepimux 10 psmax KIiTHH, IO 3HAXOIATHCS M1 KOPKOBUM
emigepmicoMm. OCHOBHAa 4YacTUHA TApEeHXIMH 1 BCS CeplieBUHA OYIb0
3allOBHEHI KpOXMajeM 1 He MICTUTh alKaloidiB. [Jikoankanoiau
MICTSITBCS Y BCIX KIIITUHAX OPYHBOK, IPUUOMY B 3HAYHUX KUITBKOCTSIX.

I'mkoankanoiny cojaHiH 1 YaKOHIH B HEBEJIUKUX KUIBKOCTIX
pO3MIISIIAIOTECS  SIK  HOpPMajbHI KOMIOHEHTH Oynb0 kapromiai. [lpu
MiJBUILIEHOMY BMICTI iX, B OyJibOax 3’sBIISIETbCS TIPKUHM MpPUCMaK, a MpU
B)KUBAHHI TaKuX OyJIb0 BUHUKAE BIIUYTTA 3yAy B TOPIII.

IIpu my»xke HU3BKOMY BMICTI TJIIKOAJIKaoiliB B Oynnp0ax (1-5 Mr %)

CMakKk BapeHoi Oynb0Ou Aemo TIpIIMi, HiXK Npu cepeanboMy (5-10 mr %).
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[linBuieHunit ix BMICT nmoripirye cMak (Buiie 26 Mr % Ha cupy peUYOBHHY)
1 € HEOE3MEeYHNUM JIJIS 3JI0POB’ ST JTIOIUHHU.

Ho3a rmikoankanoimis 0,2-0,4r € netaipbHOIO IS JTIOAWHUA. Bynbou
KapTorwil, ski  wmictate Outeme 20 wMr %  IiKoadKalloimiB,
BUKOPUCTOBYBATH B 13Ky HE PEKOMEHYETHCS, OCOOJUBO SKIIO BAPUTH iX B
nymmnuHHL. Oguiena Oyabp0a MeHIll HeOe3leuHa, Tak K 3HayHa 4acThHA
aJIKaJI0i/M1B BUAAISETHCS 3 OUUCTKAMHU, a YaCTHHA TIEPEXOJIUTh B BOY, IIPH
BapiHHI HEOUMIIIEHUX OyNb0 uepe3 ciadKy MPOHUKHICTh MIKIPKU IILOTO HE
BiOyBaeThcsa.  HaliOumpmry  HeOesmeky i1 JIIOACH  CTaHOBHUTH
HEpPO3YMHHUN Yy BOJl COJIaHIH, SIKMH CKOHIEHTPOBAaHUW OIS OCHOB
npopociux Bidok. I[lpu ciaOkomMy OTpy€HHI JIOAWMHU 3€JICHUMU YU
npopociuMu  Oynb0amMu 3’ SBJSIOTBCA CUMITOMU Takl SIK, BIIYYTTS
BAXKKOCTI B IIJIYHKY, Hy/JI0Ta, PBOTA, HEPIJAKO MOHOC, BIIUYTTS TFPKOTH B
ropai. OgHak, 4yepe3 AE€Hb-[Ba JIOJMHA BU3I0POBIOE. Ilpu cunbHOMY
OTPY€EHHI CUMIITOMH T1 %K, aJ€ JOJAEThCA CUIIbHA CIIpara, CyJ0poru M s3iB,
YacTUM CJIa0KUIl MyJIbC, MOKJIMBUM OTIK JMIS, 3’ SIBISETHCS 11aHO3 I'y0 1
CIIM3UCTHUX, MOTIM HACTyIae Mapaiiy JUXaHHS 1 CMEepTh. XBOpoOa MOXKe
MPOTIKATH He OuIbIe 2-3 rOUH, a MOXKE JIEKUIbKa JHIB.

ITigBuIIeHU BMICT TJIIKOAJIKANIOIAIB TOKCUYHUM 1 Jyis TBapuH. Ilpu
BBEJCHHI B paIliOH TBApWH 3HAYHOI KIJbKOCTI KapTOIUISIHOI THUYKHU
CIIOCTEPITraeThCsl MOPYUIEHHSI KOOPJUHAIlT, ClIa3MU MYCKYJIaTypH, I1aHO3
CIIU3UCTHUX.

Sx mnpaBwio, B Oynbbax kapromm wictutbess a0 10 mMr %
rIIKOANKaNoifiB. Ko BpaxyBaTH, [0 OCHOBHA YACTUHA 1X 3HAXOAUTHCS
I1JT KIPKOI OyJb0, TO HEOE3NMEKU OTPYEHHS JIOJANHU MPAKTUIHO HEMAE.
OnHak, B JEIKUX BUMAJKaX BMICT aJIKaJOiAiB PI3Ko 3pocTae. Tak, mpu
BUPOIIYBaHHI KapTOIII Ha MIN[AHUX TPyHTaX MPHU HECTadi BOJOTH BMICT
aJIKaJIOiIIB 3HAYHO BUIIUKM HIXK MPU JOCTATHHOMY 3a0€3MeUYeHHI BOJIOTOIO.
B xomomune mormose 71iTo, 0COOJMBO TPH Mi3HIX MOCaaKaxX, KOJIU OyJIb0u He
BCTUTAlOTh JIO3PITH, BMICT QJIKaJOilB B HHUX MOXKE IEPEBUILYBATH

JONYCTUMY HOpMY. [JKoankaaoiid MOXKYTh HArpoMaJKyBaTUCh 1 B
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KapKy TMOroay MHpH HECTadl BOJIOTH, LIO0 IOB’S3aHO 3 HEJAO3PIBaHHIM
OymB0.

PiBeHp BMICTY TJIIKOQJIKAJIOIAIB MIABUINYETHCS B MpoOIlieci 30epiranuHs
KapTOILIl, OCOOJIMBO BECHOIO, KOJIM Oyiahr0M MOYMHAIOTHh MPOPOCTATH.
IcToTHHM (hakTOpOM, 1110 BIUITMBAE HA MiABUIIEHHS BMICTY TIIKOAJIKAJIOi11B
€ CBITJIO, OCOOJIMBO TIPU MIJBUIICHUX TEMIIEpaTypax.

Takum 4MHOM, Ha 30UIBIICHHS BMICTY TJIIKOAJIKAJIOiAIB B Oyian0ax
KapTOIUIl BIUIMBA€E 30MpaHHS HE3PIJIOro yposkaro, 30epiraHHs Ha CBITII,
MEXaHIYHI MOIIKO/KEHHS, & TAKOXK MPOPOCTaHHs Oyas0 mpu 30epiraHHi.

BuMoru 10 KyJiHAPpHHUX SIKOCTelN KapTOIUIl BU3HAYAIOTHCA 3 OJIHIET
CTOPOHM 1HJUBIAyaJIbHUM CMaKOM CIIO)KMBaua, 3 APYroi — MpU3HAYECHHSIM
npoaykii. Tak, qis 6opury uu cyny OyiabOM HE MOBHMHHI PO3CHUIIATHUCH, a
JUTsl TIPUTOTYBaHHS MIOpe — 30epiratu GpopMmy B MPOIEC BapiHHA 1 JIETKO
PO3MHUHATHCS B CyXy pO3CHUIIYACTy Macy. Y BCiX BHUNAJKaXx M’ SKYII
MOBUHEH OyTH OJHOPIAHUN, TEPEBaXXHO OLIOTO0 YW CBITJIO-KOBTOTO
KOJIbOpY, 0€3 TeMHuX IUisiM. B TOM ke yac KapToIuisi HE MOBUHHA OyTH
npicHOIO — 0€3 cMaky 1 3amaxy. Pi3HUIA y BMICTY aMiHOKHCIIOT 1 I[yKpiB,
KPOXMAJIIO 1 IIYKPIB € OJIHIEI0 3 MPUYUH PI3HOTO CMaKy OyJin0, Mpuuomy,
HaBITh HE3HAYHE TIJBUIICHHS BMICTY LYKpPYy Yy OyJbOl € TPUUYHMHOIO
MOTIPIIEHH i1 CMakoBUX fAKOCTeW. TakoXX BIAMIYEHO, MO OyInOM 3
MEHIIIMM BMICTOM 30JId MAalOTh OUIbII M SIKUA NPUEMHHUN cMak. Bucoki
703U a30THUX JOOpPUB TMOTIPHIYIOTh CMakK 1 TOCUJIIOIOTh TMOTEMHIHHS
M’sikyiia. HeraTuBHMI  BIUIMB ~ BHUCOKMX  J03 a30THHX JOOpUB
HEUTPAI3YEThCS MIABUIICHHAM 103 (ocPopHUX Ta KalilHHUX HOOpHUB.
ConenudiuyHuid ,,KapTOIUISIHUK®  3amax 3YMOBIIOETbCS HAsIBHICTIO B
Oynb0ax edipHUX OJII Ta IHIIUX JIETKUX KOMIIOHEHTIB, 30KpeMa CIUPTIB.
KinbkicHHI 1X BMICT 3aJIEKUTh B COPTY, YIOOpPEHHS, CTYIE€HS] CTUIJIOCTI

OyJnb0, TPUBATICTIO 30€pITaHHs TOIIIO.
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4. TexHoJ10Tis1 BUPOULYBAHHS

TexHomoriss BUPOOHUIITBA KapTOILUIl CKJIANAE€ThCS 3 TaKUX OCHOBHUX
omepailiii: ynoOpeHHs, O0OpOOITKY TIpyHTY, TMIJATOTOBKM HACIHHOTO
Marepiaiy, CaJiiHHs, JOTJISAY 3a TOCiBaMu, 30MpaHHs BPOKaro.

Kaprommo  9yacto  peKOMEHAYIOTh IS MOHOKYJIBTYPHOTO
BupoiuryBanHs. [Ipore 6e33MiHHE BUPOITYBAHHS HA OJHOMY 1 TOMY 3K TOJII
3MEHIIYE i1 BPOXKaHICTh, CTIpUsIE€ HATPOMAPKEHHIO B IPYHTI crielu(iuHUX
IIKITHUKIB Ta 30yAHHMKIB XBOpoO. ToMy moBepTratu KapTOIUIO Ha
MOTNEPEeAHE MICIIE CJiJI HE paHime HibK uepe3 Tpu poku. Kpammmu
NnonepeJHNKAMHM € O3UMI Ta 3€pHOO000BI KyJIbTypu. B oBoueBUX
CiBO3MiHAxX KpalldMH IONEepeTHUKAMHU JUIsl KapTOIUTl € KaIycTa, OTIpKH,
1u0yJis, YaCHUK, TOpOX, KBacojs. He MoxHa caguTu KapTOILTIO TMIiCHs
MOMIJIOPIB Ta I1HIIMX MAacCIbOHOBHUX KYJbTYp, TOMY IO B HHUX CILUIbHI
XBOPOOHU 1 IIKITHUKH.

KopeneBa cuctema KapToruli, B OCHOBHOMY, PO3MillleHA B OPHOMY
mapi rpyHTy 1 KapTOIUIA Ha BiIMIHY BiJl 0araThboX 1HIIUX KYJbTYp hopMye
CBIl yposkail OGe3mocepelHbO B I'PyHTiI. ToMy OCHOBHa MeTa OOPOOITKY
IPYHTY MOJISITAa€ B CTBOPEHHI PO3MYIIEHOTO, T00pe aepoOBaHOT0, TOCTATHHO
3a0€3Me4YeHOr0 BOJIOTOK0 OPHOTO MIApy, a TAKOX 3HUIIEHHI Oyp’sHIB,
IIKIIHUKIB 1 3aropTaHHi Ta TEpeMillyBaHHI B HbOMY OpraHIYHHX Ta
MIHEpaJIbHUX J00puB. BcTaHOBIEHO, MO HA JIEPHOBO-MII30JUCTUX
CEepeNHIX Ta BaXKUX CYIVIMHKaX Kpalll YMOBH [IJII POCTY POCIHH Ta
ypoxkaro Oyiab0 CKJIaaaroThCsl MpU MUIbHOCTI rpyHTy 1,0-1,2 r/eM®, Ha
JerKuX CyrImHKax Ta cymickax — 0,9-1,1 I‘/CM3, TOIl SK 3BHYAalHO BOHA
cramoButs 1,2-1,8 r/em’, Jnsg  po3nylieHHs TIPYHTY, 3BHYAMHO,
MPOBOJIUTHCS TJIMOOKA OpaHKa. Ajie 301IbIIEHHS TJIMOMHU OPHOTO IIapy
IPYHTY ONpPaBJaHO TUIBKU TOl, KOJM BOHO HE 3HUXKYE B HHOMY BMICT
ryMyCy Ta HE€ MOripuIye ioro (¢i3sMKO-XiMIuHI BJIACTUBOCTI. B nepHOBO-
Mi30JUCTUX TPYHTaX TIJIMOMHA TYMYCHOTO TOPH30HTY CTaHOBUTH 15-
25 cM, TOMY PEKOMEHAY€EThCS 3BUYaliHA OpaHKa 3 PUXJIEHHSM ITiIOPHOTO

mapy 10 30 cm. Kpaini yMOBH CTBOPIOIOTHCS KOJIHM 3510JIEBUH 0OpOOITOK
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CKJIAJIA€ThCA 3 JYIICHHS 1 opaHKu. JIyIlleHHs JEMIIHUMH JTyIIHIbHUKaMU
a00 TUIOCKOPI3HUMHM 3HapsAAsMu Outblll edeKTUBHE B OOpOTHO1 3
KOPEHEMapOCTKOBUMH Oyp’siHaMH, B HArpOMAaJI>)KEHH1 BOJIOTH, BOHO MEHIIIE
posnuiatoe 1pyHT. IlomapoBe 2-3 pa3oBe IylieHHS B OOpoThOi 3
KOPEHEMapOCTKOBUMHU Oyp’sHAMU Ha3UMBAIOTh METOJIOM BUCHAXEHHS, 00
MiCJs MIAPI3yBaHHS KOPEHIB 1 MOJOAUX KOPEHEBUX MApOCTKIB POCIUH
OCOTIB, O€pI3KM TMOJIbOBOI Ta IHIIHUX YTBOPIOIOTHCS HOBI MapOCTKH, IO
BUCHAXYE KOPEHEBY cHCTeMy Bciel pociauHu. [ns OopoTsbu 3
O0araTopiyHUMH KOPEHEBUIIHUMHU Oyp’ssHaMH — TMHPIEM TOB3YYHM,
CBUHOPHEM, TYMA€EM Ta 1HIIUMHU 3aCTOCOBYIOTH METOJ YAYUICHHS, SKHM
noJjisirae B 2-3 pa3oBOMY JIYIIEHHI 000B’SI3KOBO JUCKOBUM JYIIMJIBHUKOM
Ha rauouHy 6-8 Ta 8-10 cm. Ilicma KOXHOTO JIYIIEHHS TOpi3aHi
KOPEHEBUINA MTPOPOCTAIOTh, BUCHAXKYIOThCA 1 MpUOpaHi riuboko y ¢asi
,,ITUJIEIb~ HE B3MO31 MPOPOCTHU HA MOBEPXHIO.

Becnsinuii 06po0iTok 3510y MOYMHAIOTH 3 PAHHBOTO 3aKPUTTS BOJIOTH
OooponyBanHsiM B 1-2 cmigu. Ilicns migcuxaHHs IPYyHTY KYJIbTUBYIOTH 3
OJIHOYaCHUM OOpOHYBaHHAM. Ha Ba)KHMX 3allJIMBalOYUX I'PyHTaX HABECHI
MPOBOJISITH IOBTOPHY OPAHKY IUTyraMu 0€3 MOJIullb.

Kapromns myxe uytnuBa g0 BHeceHHs a00puB. s gopmyBanHS
ypoxaro 0yias0 B 10,0 T (mpu cmiBBigHOIIEHH] Oyab0 10 Oamuiist sk 1:1)
noTpibHo azoty — 60 kr, dochopy — 25 kr, kamiro — 135 kr. ¥ cucremi
yA0OpEeHHST KapTOIUll MependadyaeTbCcsi CyMICHE BHECEHHSI OpTraHiuHUX Ta
MiHepansHEX 106puB. Hajimommpenime opradiude m06puBo THil. Horo
Kpaille BHOCUTHM BOCEHM I opaHKy. OntumanbHa Hopma 30-40 T/ra.
[TinBumennss Hopmu 10 60 T/ra 1 OUIbIIE MOTIPIIYE SIKICTh O0YyJb0. Pigkmii
rHid (100-120 T/ra) BHOCATH IMiCJis JKHUB Ha NOAPIOHEHY COJIOMY,
IPOJIMCKOBYIOTH 1 BUCIBAIOTh IIBUIKOPOCHI KamyCTsIHI KYJbTypH (peabKy
OJIIMHY, TIPYMINIO YU 1H.) Ha 3eJieHe noO0puBo (He mizHime 1-15 cepmus).
SK1110 HE BHOCHUTHCS PIAKUM THIM TO MPU JTUCKYBaHHI COJIOMHU HEOOX1IHO
BHECTHU a30THI J100pHBa 3 po3paxyHKy Nig.15 Ha 1 T conomu. 3a aBa Micsili

BereTallli ypoXauHICTh 3eJeHO1 Macu cujepariB aocsrae 150-200 wy/ra.
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[IproproBaHHs COJOMH 1 CHJAEpPATIB TMOKpAIlye CTPYKTYpy IpPYHTY,
3MEHIIIY€ WOro HIIJIBHICTh 1 PIBHOIIIHHO 32 CBOIM BILJIMBOM BHECEHHIO 20-
40 T THOTO.

BHeceHHsi OJHUX OpraHiyHuX JOOpUB HE B3MO31 3a0e3MeUuTU
OTpUMAaHHs BUCOKHUX BpokaiB OyJsib0. Tak, mpu BHeceHHi 40 T/ra rHOKO B
rpyHt notpamisie azotry 200 kr, docdopy 80 kr, kamito 240 Kr, npuuoMy
Koe(ilieHT BUKOpPUCTaHHSA a30Ty cTtaHoBUTH 30 %, dochopy — 40 %,
kammo — 60 %. Omxke, kaprorer 13 BHeceHux 40 T/ra THOW Oyne
BUKopucTaHo: azotry 60 kr, dochopy 32 xr, kamito 144 kr, a s
dbopmyBanHs ypoxkaro kaptoruti 300 m/ra morpidbno N — 180, P — 75, K —
405 kr. YacTuHy €leMEHTIB >KUBJIEHHS Il (pOopMyBaHHS ypoxaro Oyne
BUKOPUCTAHO 3 IPYHTY 3a paxyHOK HOro pojwouocti. [ns nepHOBO-
M1I30JUCTUX TPYHTIB — 1€ opieHToBHO N — 70, P — 25, K — 140 xr/ra,
pEIITY €JIEMEHTIB >KUBJICHHS CJIIJI BHECTU 3 MIHEpPAJIbHUMHU JTOOPUBAMH,
MpU IOMY CJIiJ BpaxoBYBaTH, 110 KOE(DIIIEHT BUKOPUCTAHHS €JIEMEHTIB
KUBJICHHSI KapTOIUICIO 13 a30THUX JOOPHUB CTAaHOBUTH OpieHTOBHO 70 %,
dbochopuux — 20 %, xamitnux — 80 %. 3BiAcCH, IJIs OTPUMAHHS YPOXKAIO
Oyne0 B mexax 300 1/ra nmotpiOHO BHecTH 40 T/Ta THOIO 1 MiHEpaTbHUX
n100puB HOpMOKO N7gPgoKis9. 3 1HIIMX €JIEMEHTIB JKUBJICHHS IS
dbopMyBaHHSl ypoxkar HeoOXigHuid MarHii. Tomy, 3 KaniliHUX 100pUB
Kpallle BHOCHUTH KaJliMarHesiro, ska kpiM kamito (28 %) mictuth 8 %
marHito. Ha BposkaifHICTh KapTOIJIi TO3UTUBHO BILIMBAIOTH MIKPOJI0OPHUBA.
[Xx MOXHAa BHOCHTM B TIPyHT pa3oM 3 MiHepaJbHHUMH JOOpUBaMH,
00po0siTH OYNIEOU TIepe]] MOCAAKOI0 YK OOMPUCKYBATH POCIUHU B TIEPIOA
BereTallli B MOEIHAHHI 3 BHECEHHSIM NecTuliniB. Hailoinbi eheKkTuBHUMU
MIKpOJIOOpHMBaMHM Ha JIEPHOBO-IIA30JMUCTUX, JACPHOBUX, OIMIJI30JICHUX
I'PYHTax € OOpHI, MOJIIOAC€HOBI Ta IIMHKOBI, @ Ha TOP(OBUIIAX — MIJTHI.

IlinroToBKa HACIHHOrO0 Martepiajgy Ma€ BHHSATKOBO BaXXJIMBE
3HAQ4YEHHS, 1 BC1 BUTpaTH Ha JOBEJCHHS MOT0 J0 TOCIBHUX KOHIWIIIN
KOMIICHCYIOThCS ~ JIOJIATKOBUM  ypoxkaeM.  Hacammepen — Oynnom

nepeOuparoTh 1 copTyroTh. JUIs cagiHHsS HenmpuaaTtHi OyJbOM, ypa)keHi
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piI3HUMH XBOpoOamu (pU30KTOH103, (GITOPTOPO3, KiIbIIEBA Ta 1HII THHUJI,
BIpyCHUMU 1  MIKOIJIJA3MEHHUMHM  XBOpOoOamu),  TMOIIKO/KEHHI 1
HecTaHnapTHl. PosainenHs Oynb0 Ha @pakuii € ayxe BaKIUBUM
HAaCIHHMIIBKUM 3axo070M. [Ipu BucakyBaHH1 OyJb0M OJJHAKOBOTO PO3MIPY
PIBHOMIPDHO PO3MIIIYIOTECA Ha IUIONI 1 HA OJWHAKOBY TJIMOUHY
3aropTaroThCsl, OJHOYACHO 3’ SIBISIOTHCS CXOJIM, IO JO3BOJIIE CBOEYACHO
po3noyaTu poboTH mo goriany 3a nocagkamu. CopTyioTe OynbOy, B
OCHOBHOMY, Ha Tpu ¢paxiii: apioHy — 30-50r, cepennro — 50-80r 1 Beauky
noHaz 80r. Benuki Oyns0u pixkyTh, OJTHAK, IPU [IbOMY BUHUKA€E HeOe3MmeKa
MOIIMPEHHS XBOPOO, 1110 IepeAatoThes yepe3 Oyap0u. 3BECTH A0 MIHIMyMY
TaKy HeOe3IeKy MOHa, 3MOUYIOUd HIX B Ae3iH(ikyrodomy posunHi (0,05
% camiuunoBoro KuciaoTor ado 0,1 % MapraHiieBOKHCIUM KajlieM).

BingcoproBaHi s camiHHg Oyiab0M MpOrpiBarOTh Ha COHIll BOPOJIOBK
10-20 nHIB 10 YTBOPEHHS HEBETUKHUX MPOPOCTKiB. HeoOX1qHO CTeKUTH 32
TUM 11100 BOHU HE TEPEPOCIr, TOMY He OyAyTh OOJaMyBaTHCS T 4ac
caAlHHA. Y TOCMOJApCTBax, /€ KapTOIUII0 BHUPOLIYIOTh Ha HEBEJIMKHX
IJI0IIax 1 caAsTh BPYUYHY 1]l IUTYT @00 MapKep KapTOILTIO MPOPOIIYIOTh 10
YTBOPEHHS 3€JICHUX, MIIHUX IapOCTKIB 3aBIOBXKKH 2-4 CM 3 SBHO
BUpPAXXEHUMH KOpeHeBUMHU ropbOoukamu. IIpopoinyBanHs 0COOIHMBO
e(heKTUBHE MPU BUPOIILYBaHHI PAHHBOI KapPTOILII.

Tak sk Ha MOBEpPXHI MIKIPKU OyJIb0M MOXYTh 3HAXOJAUTUCH 30y THUKU
pi3HUX 1HPeKkuiHuX xBopoO (piTodpTopo3, pi3HiI THUII, Mapiia Ta iH.), a
i yac nepeOrpanHs Ta COpTyBaHHS OyIb0M mepe3apakyroThCs TO Mepe
CalHHAM iX ciia nporpyroBatd. Oco0iauBO €(pEeKTUBHUM € mpemnapar
[Tpectmk. Bin Mae QyHrIUMAHY Ta IHCEKTULUHY 110 1 3aXUIIAE MOJIOY
POCIMHY BIJ ypaKEHHS XBOpoOaMM Ta IIKIJAHUKaMH. BijacyTHe
MOIIIKO/KCHHS BiJl IPOTSHUKIB, IMIMHOK TPABHEBOT'O XPYIIla, KAITyCTIHKH,
TUHE KOJIOPAAChKUM KYyK, HEMA€E SUIEKIaJKA, TOMY B OKpeMi pOKH HEMae
noTpeOrM BHOCUTH 1HCEKTULMAM TiJ yac Bereraiii. Butpara pobouoi
piauan — 20 51/T. PazoM 3 npoTpyroBaHHAM JOLIIBHO Oyan0u 0OpoOIIsTH

MIKpOEJIEMEHTaMHU Ta CTUMYJISITOPAMH POCTY.
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CaniHHs KapTOIUIl MPOBOATH MPHU MPOrpiBaHHI IPpyHTY 110 6-8 °C Ha
rmmouHl 10-12cM. B ocHOBHOMY 11e BiZIOYBa€ThCS KOJIU CEPEAHBOI000BA
TeMIiepatypa TMOBITpsi BcTaHoOBIOeThea Bume 8 °C. B meit uyac
3aBEpUIYEThCA CIBOA sIpUX 3€pHOBUX. B mepiry uepry BHUCAKYIOTh
MPOPOIIEH] PAHHBOCTUIIL cOpTU. [IOTIM BHCAKYIOTh KapTOIUIKO Ha
HACIHHUIIBKI 1T, CEPEJIHI Ta MI3HbOCTUTIII COPTHU. 3aBEPIIYIOTh CaJIHHS
pizanumu OynbOamMu y 100pe MporpiTUil IpyHT. B OCHOBHOMY, KapTOILTIO
cagsiTh rpedeHeBuM criocoooMm. OnTuManbHa rIuOuHaA caaiaHsg 6-12 cM Bif
piBHs MOBepxHI Mmojis mpu BUcOTI rpedens 20 cm. Ilpu Takiét raubuHI
CaJlHHS MOXXHAa PO3MyLIyBaTH 1 OOpPOHYBAaTH TIOCIBM HE BUTSITYIOUHU
nocakeHnx Oynp0. Ileit cmocid HaOyB MOMIMPEHHS TOMY, IO Ja€
MOKJIMBICTh OOPOOJISITH MOCIBU J0 MOSBU CXOJIB, HE YIIUIBHIOIOUH IPYHT
y MiCIsX BHUCaJKeHHS Oynp0. ['peOeHeBa MOBEpXHS PAIKIB Kpalie
MPOTPIBAETHCS, TIPU HAAMIPHUX OMagax IpeOeHI HEe MEPEe3BOJOXKYIOThCA,
MOJIIMIIY€EThCS Ta3000MiH, 110 CTBOPIOE CIPHUSATINBI YMOBH JJIsI PO3BUTKY
POCIIMH IIIe Ha MOoYaTKy iX Bereraii. Ha Jerkux mimaHux rpyHTax, Cyxux
TOp(dOBHIIIAX Kpallle CaaUTH KapTOILUII Oe3- rpeO0CHEBUM CIIOCOO0OM, IpHU
1boMy rpebeHi (GOopMyrOThCS HE MPHU CaJlHHI, a MiJ Yac OJHOTO-JIBOX
MIJITOPTaHb POCIIMH.

HisskumMu  arpoTexXHIYHUMHU 3aXO0JlaMH  HEMOXKJIMBO KOMIICHCYBATH
HEJI001p yporKaro pU HEJAOCTAaTHINA TYCTOTI HacakeHb. BcTaHoBiIeHO, 110
HaWOUIbIII ONMTUMAILHOI KIIBKICTIO cTeOen Ha rektap € 180-200 Tucsy.
[Ipy Takiii KiIBKOCTI CTeOen JIMCTKOBUM arapar Haulkpaille 3acBOIOE
COHSIYHE CBITJIO, 3pOCTae MHOro (HOTOCHUHTETUYHA MISUIBHICTH 1 TIPHU
HasBHOCTI 1HIIKUX (pakToOpiB (ONTHUMaJIbHA TEMIIEpaTypa, BOJOTICTb,
HasIBHICTh €JIEMEHTIB HUBJICHHS TOIIO) (DOPMYETHCS BUCOKUU ypoKail
Oynb0. HeoOx11HO BpaxoByBaTH, 10 OYJIbOM, 3aJI€KHO BiJ COPTY, MACOI0
30-50 r 3gatHi yrBOopuTH 1,8-4 cTebna, macoro 50-80 r — 2-5 cTebna, 80-
120 r — 3-6 creben, ToOTO uMM OULIBII OyJbOM THUM MEHIIA TyCTOTa

camiHHs. Jlmg camiHHS Ha HACIHHUIBKI [Tl TYCTOTY HAacCaJKEHb
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30UTBIIYIOTH 1S (DOPMYBaHHSA MOCAIOK 3 KiIbKicTIo creden 200-250
TUC/TA.

Jorasia 3a mociBaMU TPOBOJUTHCS 3 METOI 3HMINECHHS Oyp sHIB,
MOJTITIIEHHS MOBITPSHOTO 1 BOAHOTO PEKUMIB IPYHTY, 110 CTBOPIOE Kparlli
YMOBU [IJI1 BUKOPUCTAHHS POCIMHOK BHECEHUX JOOpUB, 3aXUCTYy BIiJ
XBOpOO Ta MIKIIHUKIB. BiH mossirae B CyIiJIbHOMY PO3MYILIyBaHHI IPYHTY
70 TIOSIBU TAPOCTKIB, PO3MYIIYBaHHI B MIUKPSAASIX 3 MPUCUIIAHHIM
Oyp’siHIB TPYHTOM B psiIKax Ta OONPUCKYBaHHI MJId 3aXUCTy BIJ
IIKOJJOYMHHUX OPTaHI3MiB.

Bbaratopa3oBe npucumanfs KyIiB KapTorull (HaBiTh 3a BUCOTH 5-7 CM)
st popMyBaHHS ~ OUIBINIOT KIIBKOCTI CTOJIOHIB JIOLUIbHE JIUIIE JIst
CepeHbO- Ta MIZHBOCTUIJIUX COPTIB, TaK SK MPHU TMPUCUIIAHHI PaHHIX
COpPTIB CBOIO €HEPril0 BOHM OyAyTh BHUKOPHUCTOBYBATH Ha (POpMyBaHHS
HOBUX CTe0eJ, CTOJIOHIB 1 HE€ BCTUTHYTHh C(HOpPMYBaTH paHHIN ypoxkain
OymB0.

3axucT HacaPKeHb KapTOILIl BIJl XBOPOO Ta IIKIAHUKIB 3aJICKUTH BIJI
GdiTocaHITapHOTO CTaHy IPYHTY Ta pociauH. Benukoi mkoau mocaakam
KapTOILIl 3aBAal0Th Taki XBOpoOuM sK GiTodpTOpo3, anbTepHApPio3,
MaKpocnopio3, napuia, THuIl O0ynb0, BipycHI xBopoOu. [[ns 3axucTy Bij
XBOpOO  3aCTOCOBYIOTh arpOTE€XHIYHI MeEToaAW (COpT, MPOYHUCTKA,
nonepeqHUK Ta 1H.). Ilpore B OIIBLIOCTI BUIMAAKIB BOHH €
JOTIOBHIOIOYMMH, a TOBHHMM 3aXHUCT BiJl YpaX€HHS Ja€ JIMIIC BHECCHHS
GyHTIUAIB.

B ocranHi poku, KpiM TpaJUIiHOI, JUCTKOBOT 3HAYHOTO MOIINPEHHS
HaOyna credsioBa Gopma PpiTodhTOpO3y, siIKa NPU3BOJIUTH 10 II€ OUIBIINX
BTpart. JIuctkoBa Gopma PpiTohTOpO3y IHTEHCUBHO PO3BUBAETHCA B MIEPIOA
3MHUKaHHS PSAAKIB KapTOIUIl MPYU BUCOKIM BOJOTOCTI MOBITPS 1 TeMIeparypi
16-21 °C. Ilpu ypaxkeHHiI XBOpoOOI Ha Kpasx JHUCTKIB 3 SIBISIOTHCA
CipyBaTo-01711 MacHi IUISIMH, MIi3HIIIE JUCTKH YOPHIIOTh, 3arHUBAIOTH 1
BiAnaaaoTh. CtebiioBa opma ypakye pOCIMHHU paHille, HIX JIMCTKOBA.

Ha crtebnax 3’4BAsIIOTBCS TEMHI IJISAMU a00 CMYTU. YPaKeHl 4YaCTHUHU
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BUCHUXAIOTh. [[J11 60poThOH 3 HITOGTOPO30M BUKOPHUCTOBYIOTH IIpEINapaTH
KOHTAaKTHOI 9YM  CHCTeMHO-KOHTakTHOi  fmii. Ilepmmit  0O6poOiTOK
PEKOMEHIYETHCA MPOBOAUTH MPODUIAKTUYHO, O MOSBU IUISIM Ha POCIHHI
— B MepioJ 3MHUKaHHS Oaguiisi B pSAJAKaX 3 BHKOPUCTAHHIM TUIBKH
cepTu(ikoBaHUX 3ac00IB  3aXUCTy POCIUH (YEMITIOH, YapIBHUK,
moJikapOaIyH, XJIOPOKHUC Mijl, OOpAOChKa piadHA, aKkpoOarT, pUJAOMLI Ta
iH.). HactymHi 00po0iTku nmpoBoasATh uepe3 8-12 nHiB 3 inTepBanom 10-14
JTHIB.

B octanni poku 3pic o0ir koHTpagakTHUX (TAPOOHUX) MECTUIIUIIB,
OCKUIBKHA JI€SIKI KpaiHW JI03BOJISIFOTH BUPOOJATH Ha CBOIM TEpUTOPIi
HeOe3MeuHl OTPYTOXIMIKATH, SKI IMITYIOTh CEpTHU(IKOBaHY, SKICHY
MPOAYKIIIIO, ajle MPU I[bOMY MICTSATh KAHIIEPOTCHH Ta PEYOBUHHU, IO
BUKJIMKAIOTh 1HIII CEPHO3HI 3aXBOpPIOBaHHSA. BUKOpPUCTaHHS TaKux
MECTULIUIIB TPHU3BOAUTH A0 3a0pyJHEHHS  CLILCHKOTOCIOAAPCHKOT
MPOAYKIIi, TOMY CJIlJ BHUKOPUCTOBYBAaTHM TUIBKA OpHUTIHAIBHI 3acO0u
3aXUCTY POCIIHH.

Big mosiBu cxojiB A0 30HMpaHHS BPOXKAK KapTOIUIKO MOIIKOIKYIOTh
pi3H1 0araToigHi KOMaxu. 3HaYHy IIKOAY 3aBAAl0Th IPYHTOBI IIKITHUKHU —
IPOTSHUKY, TUIMHKH UIACTUHYACTOBYCHUX KYKIB, TYCEHHUII MIATPU3AI0UNX
coBOK. Jlucts kapromm 1 monoai crebjia MOIIKOKYIOTh IUIMN psij
JUCTOTPU3YUYUX MIKIJHHUKIB. BeNnuKy KoMy HAHOCAThH IWIKITHUKH, SKI
KUBJISIThCS POCIMHHUM COKOM (TIOMENuIll, IUKagud, Tpurcu). Kpim
MOIIKO/I)KEHHS JINCTS] BOHU € IEPEHOCHUKAMHU BIpYyCHUX 1H(EKIIIH.

[3 MIKITHUKIB HAWOUIBIIOI IIKOAM KapTOIUIl 3aBJA€ KOJIOPAJACHKUUI
KyK. 3UMy€e BiH B IpyHTI. BecHoto, npu temmeparypi rpyHry 12-14 °C,
BUJIA3UTh HA TTOBEPXHIO, MPUUOMY BUXIJ KYyKa MOXKE PO3TATYBATUCA Ha |-
1,5 micsami. Ha 3-5 nmeHp micist BUXOAY YKHA CHApPIOIOTHCS 1 CaMKH
BIJIKJIAJIalOTh Ha HIDKHIO CTOPOHY JIMCTKAa Kyukamu 1o 30 1 Ouiblie s€ns.
[ImomoButicts 900-1600. Ha 6-18 nmeHr 3 sd€ipb BUXOOATH JIUYUHKU.
JInuuHKY KUBIATHCS JIUCTAM 18-24 nmHI, MICHs 4Oro 3apUBAIOTHCS B IPYHT

1 MEePETBOPIOIOTHCS HA JISUICUKY, 3 sIKO1 uepe3 12-20 nHIB HOSBISIOTHCS
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MOJIO1 KyKH. BOHM BiAKIIQIarOTh SHIIS 1 yepe3 JeIKUM 9ac TMOSBIISIOTHCS
KYKH Ipyroi reHeparitii. BctanoBieHo, Mo B mepioj Bij MOYaTKy HBITIHHS
70 TPUIIMHEHHS pocTy Oamwiis, 10 TUYUHOK 3HIKYIOTH yposkail Ha 10-
15 %, a mpu HasiBHOCTI 40-501MYHMHOK — yposkaro He Oy/e.

KapTtomisini mosist Briepiie oONpUCKYIOTh 1] YaC MacOBOTO BUXOY
KyKa 3 TPYHTY, BAPYre — MIPU MACOBI1il MOSIBI JIMYMHOK 1 TOBTOPIOIOTH MIPHU
MacoBii MOsIBI MOJOAMX KYKiB. JIJisi 3amo0iraHHsl pO3BUTKY Y IIKITHUKA
CTIMKOCT1 J0 1HCEKTHIMAY iX HEOOXITHO YepryBaTH. SIKIIO ONTUMAJIbHI
CTpOKH OOpOTHOM 3 KOJOPaACBKHUM >KYKOM 1 XBOpOoOaMu CHiBMaAaloTh,
JOIIJILHO 3aCTOCOBYBaTH OAaKOB1 CyMilllli 1HCEKTHIMIIB Ta (YHTIIHUIIB 3
BpaxyBaHHSM iX CyMICHOCTI.

Jlo 1HmmMX HeOEe3MeYHMX IIKIJHUKIB  KapTOIUIl  BIJHOCHUTHCS
KamycTssHKa 3BuyaiHa. [lommpena BoHa B yciX 30HaxX Ha go0pe
3BOJIOKEHUX, Y TOMY YHUCII 3pOIIyBaHUX 3eMiisiX. JKuBe B I'PYHTI 1 JuvIlIe
3piJika TIOSIBIIIETHCS Ha MOBepxHI. JlocuTh m0o0pe miaBae, MOXKe JITaTH.
3umye B IpyHTI Ha TiOuH1 60 1 Oibplle caHTUMETPIB. MacoBUil BUXI1] Ta
MOYaTOK KUBJICHHS PO3MOYMHAETHCS KOJIW IPYHT Ha riaumbuHi 20-30 cMm
nporpiBaerbes 10 9-10 °C. Ilicns cnaproBaHHS CaMMIIl BiAKJIaAalOTh SIS
(200-600 i1 Oimprme). JIMYMHKA TOSABISIOTHCSA B YepBHI-IUIHI. [loBHMIA
IIUKJI PO3BUTKY TpuBae 1,5-2 poku. Tak fK KamyCTSHKa BIIHOCHUTHCS 10O
KOMax 3 HEMOBHUM IIMKJIOM NEPETBOPEHHS (B HET BIACYTHS (pa3a JIsIeuKn),
TO JUYMHKA TOAI0Ha Ha jJopociy Komaxy. KamycTsiHka — THUMOBHUUI
nomidar. IlIkoauTts mpakTUYHO BCIM TEXHIYHUM, KOPMOBHM, OBOYEBUM
KyJbTypaM, CaKaHIAM Ta MOJOAUM PpOCIHHAM IUIOJOBUX, ST1THUX
KyJabTyp. HaiiOinbmoi mKoauW 3aBlae y BECHAHO-JITHIA MEpiOf.
Kupnsiuuchk neperpusae KopiHHs, BUigae OynbOu. Oco0amBo HeOe3neuHa
y BECHSIHUU TIepIOJl, KOJU >KUBUTHCA MOJOAUMHU POCIMHAMH. 32 BUCOKO1
YUCEIBHOCTI MIKIHUKIB 0€3 3ac001B 3aXHUCTYy ypoKail MOXe OyTH IIJIKOM
3HWKEHUM. XapaKTepHOK OCOOJMBICTIO IIKiAHWKA € Te, IO BiH HE
BIJI3HAYAETHCSI  JIOCTATHIM  PIBHEM  3UMOCTIMKOCTI, 30KpeMa MpH

temreparypi Huwxkdye +2 °C BiH TWHe. 3 IHIIOTO OOKY IpHU BHUCOKIH
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temrepatypi (25-27 °C) 1 HM3BKIH BOJIOTOCTI TIPYHTY BOHA IOYHHAE
MITpYBaTH, IIIyKaTH OUIBIIT BOJIOT1 MICIIA.

OcHOBHI 3ac00H 3aXHCTy — 3aCTOCYBaHHS NpOoTpyeHuX npuHazg (1 xr
sumeHro, 30 r coHsmHMKOBOI 011l 1 50 r iHcekTuuuay). Ha npucagnOHux
TISHKaX KalyCTSIHKY BUJIOBJIIOIOTH 3a JIOTIOMOTOK JIOBWIBHUX —SIM
3aBrnoOIKu 60-80 cM, siKki BOCEHHU 3aKJIaJIlal0Th THOEM (Kpale KIHChKUM).
Ha 3umMiBinio Tyau 30uparoThecsi KomMaxu. B X010/1Hy mopy rHiil BUOUPaIOTh
3 M 1 PO3KJIAJal0Th TOHKUM IIIAPOM Ha IPYHTI, 32 HU3BKUX TeMIepaTyp
KaIyCTSIHKa TUHE.

[1pu BU3HAYEHHI CTPOKIB 30MPaHHS, CJI1Jl BpaXOBYBAaTH, 1110 B OCTaHHI
30 gHIB 10 MPUPOAHOTO BiAMUPAHHS OaausiIs BiIOYBA€THCS 1IHTEHCUBHUM
pict Oynb0, TOMy B KOXHOMY KOHKPETHOMY BHIIQJIKy 10 CTPOKIB
BHUJIAJICHHS Oaauiiis MOTPIOHO MIAXOJWTH 1HAWBIAyaldbHO, B 3aJICKHOCTI
B1Jl IOTOJHUX YMOB Ta MPU3HAYCHHS KapTOILIl (HACIHHEBA, MIPOJAOBOJIbYA,
Ha TIepepoOKy). 3aramom, 3HUINEHHS Oaauiulsl Yy HACIHHEBOI KapTOILTI
npoBoJsATh 3a 10-14, a y mpogoBoib4oi 3a 5-6 aHiB A0 30upanHs. [Ipu
CKOIIlyBaHHI Oaawuisl TPyHT IIBUJIIIE Mpocuxae, OyJIbOM MEHIIe
YpaXyIOTbCs XBopoOamu. baauiis Mo)kHA 3HUIIUTH XIMIYHUM CIIOCOOOM,
3actocoBytoun jAedomianti. lle 3HMKYe 3axXBOpPIOBAHHS, CIIPUSIE
3MILHEHHIO MIKIpKKU Oyian0u, mpuckoproe ¢izlonoriune go3piBaHHg. Ha
BIZIMIHY BIJT MEXaQHIYHOTO CKOIIyBaHHA Oaawiuis, sKe MPUIHHSIE
HapOCTaHHS BpOXaw OyJb0O, MpHU XIMIYHOMY 3HUIIEHHI MPOJOBXKYETHCS
IHTEHCUBHUM BIATIK MOXXUBHUX PEUOBHMH 3 Oanuiuist B OynbOu, 1 UM
CaMHM 30UIbIIY€ETHCS BPOKAMHICTh. 3a 12-14 qHIB 10 30MpaHHs KapTOILIIO
00po0IsitI0oThE  XJOpaToM MarHito (25-30 kr/ra), permonom (2 1/ra),
npernaparoM Oacta (3 Ji/ra) UM IHIIUMU CEPTU(IKOBAHUMHU MpENapaTamu.
30upaHHs KapTOIUTl CJI1Jl TPOBOJUTH 3a TEIUIOI Ta CyXOi MOTOAH, TaK SIK
BOJIOTa TIOTOJIa YCKJIQJHIOE POOOTYy 30UpabHOI TEXHIKH, IT1IBUIIYE
TPaBMOBAHICTh OYyJIbO Ta 301IbIIY€E YaCTKy THUIIO1 OyJIbOM mpu 30epiraHHi.
B minomy 30upanbHi poOOTH HEOOX1AHO 3aKIHUYMUTH O TOTO 4acy, KOJU

TemIieparypa noBiTps 3Hu3uThes 10 8 °C. ITpu 30upanHi 3a OUIBII HU3bKO1
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TeMrnepaTypu 30UIbIIYETHCS  MEXaHIYHE TIONIKO/DKeHHS Oymp0 1
MOTIPIIEHHS 1X JIEKKOCTI.

HezanexxHo Bif crocoOy 30MpaHHs KapTOIUIl 3aBXKIM YacTUHA Oyib0
TPaBMY€EThCA. 3BUYANHO, MPU MEXaHI30BaHOMY 30MpaHH1 iX yacTKa BUIIA
HDK 0Opu pydyHomy 30upanHi. OnaHak, HaBITh HE3HAYHA KUIbKICTh
MONIKO/DKEHUX OyiIhb0 MOXE CTaTh MNPUYMHOK BUHUKHEHHS OCEPEIKIB
3arHUBaHHSA, TaK SIK JO TPAaBMOBAaHUX TKAaHUH MPOHUKAIOTH 30YyIHUKHU
PI3HUX XBOPOO, SKI B MOJAIBIIOMY MOXYTh YpakKyBaTH CYCIJIHI OyJbOU.
JIJ1si yHUKHEHHSI 1IbOT0, 310paHy KapTOIUTIO MPOTATOM JABOX-TPbOX THXKHIB
BUTPUMYIOTH 3a MiABUIIEHOI Temmepatypu (14-18 °C) 3abesneuyrouu
BUIbHUI A0CTyN MOBITps y Hacuil. Lleil nepioa Ha3UBaKOTh JIKYBAJIbHUM,
OCKLJIbKH TIPU 1[bOMY 3arOl0I0ThCS BC1 YIIKOJKEHHS Oyiab0. 3a MiIBUIIEHO1
TEMIEPATypH 1 BUIBHOTO JOCTYMY KHUCHIO OyJIbOU B MICUSAX YIIKOJKEHHS
yTBOPIOIOTh HOBI 3aXMCHI TKaHWHHM, SIKI 3amo0iraioTh 1H()IKyBaHHIO
XBOpoOaMu Ta CHPUSIIOTH TpuBaloMy 30epiranHio. KpiMm Toro, mig yac
JKYBaJbHOT'O TIEP10AY BIIOPAKOBYIOTHCS 1H(IKOBaHI OyIbO0U.

30epiranns. 30epiraHHs KapTOILUIl HAJIEKUTh JI0 TOCHOJAAPCHKUX
3aX0/l1B (BUOIp TUITy CXOBHIIA, MIATPUMAHHS PEXKUMIB 30€pIiraHHs TOIIIO).
OnHak, 0e3 3HaHHSI O10XIMIYHUX MPOIIECIB, SIKI MPOXOASATh B OyJibOax mif
yac 30epiraHHs, 3aCTOCYBaHHSI MPEBIHTUBHUX (3amoOiraroumx) 3axXo/liB
3axXUCTy OyJibO BIJI XBOpOO Ta WIKIJTHHUKIB 30€pErTH ypoxKail 3 BUCOKOIO
CITO’KMBYOIO I[IHHICTIO MTPOJOBOJIHLYOI KAPTOILII 1 IKICHY HAaCIHHEBY OyJIH0Yy
€ MPOOIEeMaTUYHO.

bioximiuHI miponecH, K1 aKTUBHO MPOXOJSTh B OyJIb0aX € MPUUMHOIO
3MIHH iX XIMIYHOT'O CKJaAy INpu 30€piraHHi 1 BAHUKHEHHS PI3HOTO POy
(GyHKIIOHATBHUX po3yaaiB. Pa3oM 3 TUM 3aBASKKM TOMY, IIO Ha MPOTS3i
BCHOTO TEepioAy 30epiraHHsi MPOJOBXKYIOTHCS MPOILECH KUTTEMISIBHOCTI
Oyp0M MarOTh MEBHY CTIMKICTH A0 (pITONATOTE€HHUX MIKpOOpraHi3Mis. B
IbOMY TIOJISITA€  TNPUHIIMIIOBA  BIAMIHHICTR CBDKMX Oynp0  Bif
KOHCepBOBaHUX. Jljisi Toro, mo0 30epertd KOHCEpBOBaHI OyJIbOU, B SIKUX

010X1MIYHI MPOLIECH BIJCYTHI, HEOOXIAHO iX 130JII0OBATH BIJl 30BHIIIHHOTO
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CEpeIoBUIINA, YIIAKyBaTU B repMeTUdHy Tapy. CBixki Oyab0M MOXYTh OyTH
30epekeHl TITbKU TPH B3a€EMOJIII 13 30BHINIHIM CEPEIOBHINEM IUITXOM
MNIATPUMKH ONTUMAJIBHOI TEMIIEpaTypH, BOJOTOCTI 1 Ta30BOr0 CKIATy
MOBITPS.

SKmo npu BUPOIIYBaHHI KapTOIUIl BCl 3YCWUIsA, B OCHOBHOMY,
HaIpaBJICHl HA MiJBUIICHHS BPOXKAt0, TO MPHU 30epiraHHi — Ha 3aXUCT BiJl
XBOPOO 1 MPOPOCTaHHs, 1 Ha 30€peKEeHHSI IKOCT1 OYJIB0.

Sxictb Oynb0 BHU3HAYAETHCS HE TUIBKM BMICTOM TMOXHUBHHUX 1
G131010T1YHO  aKTHBHUX  PEYOBHH, ajeé 1 CMakoM, KOJIbOPOM,
KOHCUCTCHIIIEI0O 1 HaBITh 3amaxoM. BaxiauBe 3Ha4YEHHS Mae€ Takui
MOKAa3HUK SK TOTEMHIHHS M SKOTi OynbOM mICAs BiABaprOBaHHS,
(hepMEeHTAaTUBHE ITIOTEMHIHHS 1 CMaK M’ SIKOTI.

Ha moTtemMHiHHS M’SKOTI BIUIMBA€ CIIBBIAHOIICHHS B Oyib0i1
XJIOPOTEHOBOI 1 JUMOHHOI KHCJIOTH, MPUYOMY JIUMOHHA KHCJIOTa CIPHSE
00e30apBIIIOBaHHIO TEMHO03a0apBICHUX CHOJIYK. € MpsMa 3aJICKHICTh MK
KOHIICHTPALII€I0 JIMMOHHOI KHCJIOTH 1 KUIBKICTIO Kallilo B OynbOax 1
oOepHEeHa 10 KIJIBKOCT1 BBIOpaHUX XJIOPUIIB.

Jpyroro MNpUYUHOK TOTEMHIHHA Oynp0 mOpu TepMmidyHiid 00poOili,
0COOJIUBO TIPM BUPOOHUIITBI YIINCIB, € B3aEMOIA I[yKPIB 1 aMIHOKHUCIOT
OynbOu. HaBiTh He3HAUHE MiABUILEHHS BMICTY I[yKpIB y OyJibO1 1CTOTHO
BIUIMBA€ HA CMAKOBI, KyJIHApHI Ta TEXHOJOT14H1 BIacCTUBOCTI Oyns0. [Ipu
TEPMIUHiIil 00pOOIll IYKPU BCTYMAIOTh B PEAKII0 3 aMiHOKHCJIOTAaMH,
YTBOPIOIOYM TEMHO3a0apBJIeHI MPOAYKTH MEJIAHOIAH, Kl BUKJIMKAIOTH HE
TUIbKY MOTEMHIHHS MPOAYKTY, aji€ i MOTIPIIECHHS BC1X HOTO BIACTUBOCTEMN
— CMaxy, po3BaproBaHOCTI, HaOyxaHHs. Tak Ik B CBI’K0O310paHuX OyJibOax
IyKpPIB MaJio, TO TEPHIOYEPTOBUM 3aBJaHHSAM € HEIOMYIICHHS iX
HarpoMajpkeHHss B Tporieci 30epiranHsa. CoJIOAKUH CMaK KapToIuTi
BIJTYYBAETHCSA KOJIHM BMICT I[yKpIB CTAHOBUTD 2 % 1 OuIblie B cupiit Oyib0i,
ajie MOMITHE MOTIPIIEHHS KOJbOPY Ta IHIIUX BJIACTUBOCTEH KapTOIUIi

HACTYIIA€ KOJIM BMICT I[yKpIB CTAHOBUTH OuIbIIE 1 %.
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JlaBHO BIJIOMO, IO MpPH TPUBAIOMY 30€piraHHi KapTOIUll TMpHu
temrnepatrypi Ouigs 0 °C OynpOM CTAarOTh COJIOAKMMH 1 IO COJIOAKOTO
MPUCMAKy MOXKHa IMO30yTHUCA SAKIIO BUTPUMATH iX JACSIKUM Yac TMpHU
KIMHaTHI# TemmnepaTypi. HakonuueHHs IykpiB B OyibOax Mpu HU3BKIN
TeMIepaTypi, a TaKOX iX 3HUKHEHHSI IIPU 3MIHI HU3BKOI TeMIepaTypu Ha
BHCOKY 3yMOBJICHO PI3HOIO IIBUAKICTIO MPOTIKAHHS OCHOBHHUX peaKliii
BYIJICBOJIHEBOTO  OOMIHY:  PO3KJIAJEHHS KpPOXMAJIO JO  IYKDIB,
MEPETBOPEHHS IYKPIB 3HOBY B KpOXMajb, OKUCIECHHSM IIyKPIB B MPOIIEC]
nuxanHs. I3 3amkennasm temmneparypu 3 20 °C g0 0 °C mBHAKICTh peaKiii
PO3KJIaAy KPOXMadb-I[yKOp 3MEHIIYEThCS B TPU pa3u; IMIBUJKICTh peakilii
CHUHTE3y 3 IYKpiB Kpoxmaimto B 20 pa3iB 1 MIBUJAKICTh BUKOPHUCTAHHS
IyKpiB B mpolieci guxaHHs B 3 pa3u. Tak sk Ha auxaHHa Oyian0
BUTPAYAETHCS HE3HAYHA YaCTHHA IIYKPl, TO 13 3HWIKEHHSM TeMIIepaTypH
MepeBakae peakilis Po3KIaay KpPOXMAallo, IO 1 € OCHOBHOK MPUYHUHOKO
HAaKOMMMYEHHS IyKpiB B OynbOax. [lpum miAgBUINEHHI TeMmeparypu
IIBUJIKICTh CHUHTE3Y 3 ILYKPIB KPOXMAaJI0 3pOCTae€ HaMOIIbIIEe 1 TOMY
BUTPUMKA OyJIbO B TEIUII MICIS XOJIOJHOTO 30epiraHHs 3a0e3rneuye pi3Ke
3MEHIIIEHHS IYKpiB B Oyiap0ax 3a paxyHOK PECHUHTE3y KpOXMA0.
PecunTe3oBaHmii KpoxXmayb BIAPI3ZHSAETHCS BiJ TOro 10 YTBOPUBCS B
MPOIEC] BUPOIILYBAHHS OYyJIbO OUIBII JPIOHUMHU PO3MiIpaMu KPOXMaJIbHUX
3€peH, a 3 iX pOo3MIpOM MOB’S3aHUN TaKUN BaXKJIUBUM TMOKA3HUK SIKOCTI
KapTOIUTi, IK HOro KOHCHUCTEHIIisl npu BapiHHi. [Ipu BapinHi Oynb0 3epHa
HaO0yXarTh, BHACHIJOK YOTO POCIMHHI KJIITUHHU OKPYTJSIOTHCSA 1 JIETIIe
BUIIUISIIOTBCS OJIHA B1J OJIHOI, 110 CTBOPIOE PO3CHUITYACTY KOHCHUCTEHIIIIO
M’SKOTI, fKa TaK IIHUTbCA Yy Kaprtoruil. Ilpum npiOHMX po3Mmipax
KPOXMAJIbBHUX 3€peH IiJ Yac TEepMIYHOI OOpPOOKM BHACIIJIOK CHIJIBHOTO
HaOyXaHHS, MPOXOAUTH PO3PUB OOOJOHOK KJIITHH, B PE3YyJbTaTi HYOTO
M’SIKOTb OyJib0M HaOyBae Kalomno110HOi KOHCUCTEHIIII.

[Ipu temneparypi 10 °C HakonmrueHHs IYKPIB B OyJb0ax KapTOILIl HE
CIIOCTEpIraeThbesi. AJie MpU TaKiid TeMIepaTypi CTPOKH 30epiraHHs Oyib0

CUJILHO CKOpPOYYIOTBCSI 1 3HAYHO 3pOCTAalOTh BTpPaTH BYIJIEBOJIB Ha
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nuxanus. 1106 3abe3neunTn 3a0BIIbHE 30epiraHHs ix Tpeba 30epiraTu
npu 4 °C. Ilpu miit Temneparypi 100pe 30epiraloTbCsi He TUIBKU KyJIIHApHI
Ta TEXHOJOT1YHI BJIACTUBOCTI Oynb0, ane 1 i1 HaciHHI skocTi. OmHaK M
TeMIleparypa CTBOPIOE HeOe3leKy ypakeHHS Oyiabp0 1HGEKIiHHUMU
xBopoOamu. JlocuTh €(QEeKTUBHUM 3aXOJI0OM ISl 3aXUCTy Oyiab0 Bif
1H(EKIIHHUX 3aXBOPIOBAHb € AKTUBHE BEHTUJIFOBAHHS.

birpme naBamuaTH BUIIB TpHOKIB Ta OakTepii € 30ygHUKaAMU
3axBOprOBaHb KapTomii. OCHOBHA iX KUIBKICTh ypa)Ky€ KapTOIUIIO IE Y
BEreTallliHUil  mepioJ, a Mg dYac 30epiraHHs XBOpoOa TIIBKH
MPOJIOBXKYEThCA. TomMy epeKkTUBHUI 3aXUCT OyJIbO TOBUHEH MPOBOJIUTHCS
B TIpoIieci ix BUponryBaHHsI. OCHOBHUM 30yJTHUKOM 3aXBOPIOBaHb II1J] 4ac
30epiranHs Oynp0 € Tpubku 13 poaunu ¢y3apiym. BoHu 31aTHI
MPOHUKHYTH B OyJbOy JHINE Yepe3 MEXaHIuHI MOIIKOKEHHS YU Yepe3
IUXaJIbHI OTBOPU — COYEBHUYKH. 3J0pOBa, HEMOIIKO/KEHA IMepuaepma
Oynp0u (IIKIpKa) € JJIS HUX MPAKTUYHO HEJOCTYMHUM Oap’epoMm. Tomy
HEOOX1THO 3aKJIaJaTH Ha 30epiraHHs 11711 HEMOIIKOKeH1 Oyp0u abo Ti B
SAKUX TIOIIKOJ/KEHHS, PaHU 3apOC/Ii HOBOIO KOPKOBOKO TKaHUHOIO. Tak sk
CIIOPU MIKPOOPTaHi3MiB 37]aTHI MPOPOCTATH JIMIIIE B KPAIIMHHOPIIKOMY
CEpEeIOBUILIL, TO HE MEHIII BAXKIIMBO 3aKJIaJlaTh Ha 30epiraHHs cyxy Oyiab0y
1 OATpUMyBaTH 1i TaKOK Ha MPOTI31 BChOrO IMepiojay 30epiraHHs.
BcTraHoBiieHO, MO TMpU IMIBUIKOCTI MOBITPSHOTO MOTOKY B Maci OynbOu
0,12m 3a IcexkyHay BOJsiHA IUTIBKA, sIKa YTBOPIOETHCS 3 MPOIYKTIB OOMIHY,
BUTyBa€THCS.

[Ipy npupoHI BEeHTWIALII HEO0OXiAHA IIBHAKICTH MOBITPSIHOTO
MOTOKY BCTAHOBJIIOETHCSI MPHU BUCOTI Hacumy Oyiap0 He Ounbmie 1,2-1,6M.
[Tpu BucoTi OuIbIIE 1,6M HEOOXIMHOTO PYXy MOBITPSI MOKHA JOCSITHYTHU
TIJIBKY TIPH JJOTTIOMO31 aKTUBHOT'O BEHTHJTFOBAHHH.

[Ipu 3aknaami Oynb0 Ha 30epiraHHs mepin 15 AHIB MIATPUMYIOTH
TemnepaTypy mnoBiTps 01 20 °C mpu BigHOCHIM Bojorocti 90-95 % 1
mBUAKOCTI  pyxy mnositps 0,12-0,50 w/cek. Ile Tak 3BaHui

npodiakTuyHu mnepiod. B 1meil yac BigOyBaeTbcsi MpoCyIlika Oyib0,
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3)KMBAaHHS MEXaHIYHMX TOIIKOJKEHb, III0 BH3HAYAE CTIMKICTh OyiIh0 B
MOJAJIBIINN Mepio] 30epiranHsi, B SIKOMY CII1JI MIATPUMYBAaTH TEMIIEPaTypy
B Mexkax 4 °C 1 onTuMalibHUI OOMIH MOBITPSI.

Ilepen 3aBaHTaXXKEHHSIM CXOBHIIA KapTOILICIO 000B’SI3KOBO MPOBOISTH
roro ne3iHdekmito. Ilepmry nesiHdekIiro MpoBOASATH 1€ HABECHI, IMICHs
BUBAHTXKCHHSI KapTOIUISA. 3a JBa THXKHI JI0 3aBaHTa)KEHHS 000B’SA3KOBO
MPOBOJSATH IOBTOPHY J€31H(EKII0, a CTIHU 1 3aCIKU CXOBHINA OUISITH
BallHOM 3 J0JaBaHHAM 2-3 % po34uuHy MigHOTO Kymnopocy. IligBuineny
yBary MPHUIUIAIOTh 1 OYMINCHHIO CXOBHINA B MWy, SKHH MICTHTH
BEJIMUE3HY KUIBKICTh CHOpP PI3HUX TATOreHIB, OCOOJMBO 30YIHHKIB
cpibssicTol mapin Ta cyxoi (y3apio3Hoi rHuil. TexHika, sika Mpalroe B
CKJIaJIChKOMY TMPUMIIIEHHI TakKoXX Ma€ OyTH BUYMIIECHOI Ta
npoie3iH(pikoBaHOIO.

Ha 30epiranns 3akiagaroTh 3J0pOBi, PETEIBHO BiJCOPTOBaHI OyiInOH,
YUCTI BIJ 3€MJI1 Ta POCIMHHUX PEIITOK. BC1 MOMIKOIKEH1, CIIOTBOPEHI Ta 3
O3HAaKaMH 3axXBOPIOBaHb OynbOM BuAsoTh. llepeOupanHs Oyias0 B
OCHOBHMI Tiepioj; 30epira”Hsi, OCOOJMBO TIpPH HaBaJbHOMY 30€epiraHHi
ManoepekTuBHe. B TakoMy BUNaAKy, BigiOpatu XBopi OyibOM MOXHa
JUIIEe Yy BEpXHbOMY Iapi Hacumy. OXonomxeHl Oyiab0u MpU BOPYIIIHHI
JIETKO TPaBMYIOTHCS, @ 3J0pOB1 OUIbII€ KOHTAaKTYIOTh 3 XBOPHUMH, IO
auie 30UTblllye piBeHb BIAXOHAiB. BaxknumBo mnam’sTtaTd, MO0 HU3bKA
TeMriepaTypa 30epirants B el nepioj, poOUTh HEMOXKIMBUM 3arOHOBaHHS
HOBOYTBOPEHHX MTOPAHEHb 1 MOITKOHKCHb.

VY Benukux (QepMepchbKUX TOCHOAApPCTBaX, IO CIELiali3yloThCS Ha
BUPONIYBaHHI KapTOIUIl, ypoxkal 30epiraloTh y MOCTIMHUX Ta CE30HHUX
CXOBHIIAX. Y MOCTIMHUX CXOBHUIIAX 3aCTOCOBYIOTh AKTUBHY ¥ MPUMYCOBY
3arajbHO OOMIHHY BEHTWJISILIIIO 32 MOJKJIMBOCTI BIAIITYBaHHS aKTHUBHOI
BEHTWJIALIT KapTOIUTIO PO3MIIIYIOTh HABAJIOM Y 3acikax mictkicTio 70-100T
a6o cexuisx Ha 250-100T. Y ce30HHUX CXOBHUIAX KAPTOILIIO 30€piratoTh B
yMOBax MPUPOJHOTO OOMIHY TMOBITpsI a00 13 3aCTOCYBaHHSIM aKTHUBHOI

BeHTWJIAMIT. [lepmmii TUN BEHTWIISIII 3aCTOCOBYIOTH Yy Kararax 3
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MPUTIUBHO-BUTSHKHUMH TpyOaMu, a APYTUi y KaraTax BEJIMKOi MICTKOCTI.
BBaxaeTbcsa, 10 Ui JIEKKOCTI Ta €KOHOMIYHOI  €(EeKTUBHOCTI
HaWJOIIBHIIINM € 30epiraHHs KapTOoIlli B yMOBaxX aKTUBHOI BEHTHIIAII] Y
KamiTaJIbHUX Ta CE30HHUX CXOBUIIAX 13 PO3MIIICHHSIM MPOYKIIil HABaJIOM.

Jns  30epiraHHs  KapTOIUli B3UMKY B  HEBEJIMKHX  oOcsrax
BUKOPHUCTOBYIOTh KaraTu, TpaHIei, miaBaiau, morpedu Tomo. Haskoio
TpaHIIIeH 1 KaraTiB BUKOMYIOTh KaHABY ISl BIIBEACHHS JOIIOBOI Ta TaJIOi
Boau. IIpoTsirom 30epiraHHsi KapTOIUII B Kararax 1 TpaHIIESX CTEXaTh 3a
TeMIepaTypor 1 3a MOoTpedu JOJATKOBO BKPHBAIOTH a00, HAaBIIAKH,
NpOBITPIOIOTH  iX. HaBecHi, SKIIO TMOTPIOHO MPOJOBXKUTU TEPMiH
30epira”Hs, KaraTu BKPUBAIOTh CHITOM a00 3aTIHIOKOTb.

HaciaHeBy  kapTorumro  Tepe  3aKkjiaJaHHAIM Ha  30epiraHfs
O3€JICHIOITh Ha cBIT ynpojoBx 10-12 guiB. Ilim dac uporo 3axomy
Oynb0M MEPIOIUYHO TIePEeroOPTaIOTh, MO0 03eICHEHHS OyJI0 PIBHOMIPHUM.
[linroToBNIeHYy TakuM YHUHOM KapTOIUIIO 30epiraloTb OKpPEeMO BIJ
IIPOJIOBOJILYOI Ta KOPMOBOI OCKUIBKM B HIH HAKONMHMYYETHCS aKaJIOi
coJlaHiH. Y TIOYaTKOBUW TEpiojJ HACIHHEBY KapTOIUIIO 30epiratoTh 3a
Buioi Temneparypu (10-12 °C), a B OCHOBHUH 3UMOBHUN TIEpIOJ
TeMmreparypa TmoBiTps Mae Oyth B Mexax 1-4 °C Teria, BIJIHOCHA
BoJioricTh TOBITPA 90-95 %. OCBITIEHHS HE Ma€ BEJIMKOI0 3HAYEHHS,
MpOTE MOTIM MPU MPOPOCTAHHI HA CBITII YTBOPIOIOTHCA KOPOTKI, TOBCTI
3a0apBIIeHI MAPOCTKH, 3aMICTh OUTHUX €TI0JOBaHUX.

[loBiTps, 30KpeMa KHCEHb, MOTPIOHE NIl nuXaHHsS Oynb0. B TOM ke
qyac BYIJICKUCIUMN Ta3, SKUHA YTBOPIOETHCS BHACIHIIOK JAWXAaHHS, IIKIIJTHABO
BIUIMBA€ HAa HACIHHI SIKOCTI Oynb0, TOMy HOro mOTpIOHO BUIAIATH 13
KapTOIJIECXOBUIII IIJITXOM BEHTUJIALIII.

XBOpoOM Ta IIKIIHUKM KapTomiai mnepiony 30epiranns. Ilpu
30epiraHHi KapTOILUIl Y CXOBHIIAX, SKI HE MalTh OCHOBHOIO, a caMme,
TEPMOI30JISIIlT, CHUCTEM BEHTUJIFOBAHHSA 1 OXOJO/KCHHS TMPOAYKINi Ta
CUCTEMH PELUPKYJISIIi IMOBITPS, MOCTIMHO BIJOYBalOThCS KOJWBAHHS

TeMIepaTypH, MosiBa KOHAEHCATY Ta BIANMOTIBaHHS OYJbO, 1110 TPU3BOJAUTH
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70 PO3BUTKY Ha KapTOIUIl PI3HOMAHITHUX 3aXBOpIOBaHb. HasBHICTH
IIKITHUKIB, KPIM OPSIMUX BTPAT BHACIJOK IOIIKO/KCHHS M 3HUIICHHS
Oynb0, crpusie TOMy, IO HaBITh HE3HAYHI IOMIKO/KCHHS BIJKPUBAIOTH
BOpOTa 30y JHUKAM 3aXBOPIOBaHb. 3arajoM XBOpPOOM Ta IIKIJTHUKH MOXKYTh
ICTOTHO 3HU3WTH CIIOKUBUY IIHHICTh KapTOIUIl dYepe3 301IbIICHHS
BIJIXO/IIB, 3HUKEHHSI BMICTY KPOXMAJIl0, MOTIPIICHHS CMAaKOBUX SIKOCTEH.
Bukopucrtanus xBopux OyJib0 Ha HACIHHHUIIBKI TOTPEOU 3HIDKYE ypokai
Ha 15-50 %.

CyyacHuM perjiamMmeHToM oOpoOKa MecTHIMAaMHU IPOJAO0BOJIBYOT
KapTOIUTl, SIKA 3aKJIa/Ia€ThCsl HAa 30epiraHHsd, He mnependayeHa, OJHaK IS
HAaCIHHEBOI 3apeecTpoBaHl Taki Mpemnapatu sk ,,Makcum” Ta ,,PoBpainb
AxBadno”. HailedekTuBHIIIE X BUKOPUCTOBYBATH Pa3OM 3 MPUJIUIIAYEM,
MPUYOMY MPUJIUTIAY TOBUHEH YTBOPIOBATH Ha MOBEPXHI OyJIHO0M MPOHUKHY
MeMOpaHy, sIka HE MPOCTO YTPUMYy€ XIMIYHHMA TIpenapar, a W He
MEPELIKOKAE TUXAHHIO OyIbOU.

[3 mWKIiIMBUX KOMax y CXOBHWINAX PI3HOTO THITY BiAYYTHOI IITKOIM
MOXYTh 3aBJaTH KOJIOPAJCHKUN YK, KAPTOIUITHUN KOMapuK, KapTOIIIHA
MUIb, cTe0JI0Ba HeMaroaa. bopoTe0y 3 HMMM CIliJi HOYUHATH LIE B IMOJI.
Jl1st 0OMeXeHHsT ypaKeHb NPOBOAUTH J€31H(EKIII0 CXOBUI Ta PETEIbHE
nepeOrpaHHs 1 BUOpaKOBYBaHHS OyJIb0 BOCEHU Ta BECHOIO.

J1o HalOUIbIII NOIIMPEHUX 1 HEOE3MEUHUX XBOPOO nepioay 30epiraHHs
BITHOCATH CyXy (py3apio3Hy rHuiib, ¢itodTopo3, pomo3, mapuia ta pi3Hi
OakTepianbHl XBopoOu OynbOu. bakrepianbHi XBOpoOOM OCOOJIHMBO
HeOe3MeYHl, OCKIJIbKU IIBUJIKO MEPETBOPIOIOTH OYJIbOM Ha PIAKY Macy 3
HETIPUEMHUM 3aI1aXOM 1 CTBOPIOIOTh Y CXOBHUIIAX MOTYXHUM 1HPEKIIAHUN
¢oH. 3 rpuOHUX XBOPOO HANMOIMIMPEHINIOK € cyXa (py3apio3Ha THUJIb, SIKa
HaNOUIbIIE MPOSBIAEThCS Yepe3 2-3 Micsmi micist 30upanns. Ilepmmmu
O3HaKaMH 3axBOPIOBaHHS € TI0siBa Ha OynpOax cipo-Oypux, Jeiio
BJABJICHUX IUISIM HENpaBWiIbHOI (opmu. YpaxeHa Oyib0a MOCTYHOBO
po3knagaeThes. [Ipu 30epiranHi B yMOBaX HOPMaJbHOI BOJIOTOCTI YpaXKeH1

OyJIbOM BUCUXaAIOTh, 3MOPIIYIOTHCS 1 TBEP/I1I0Th. MoOKe Tepe/1aBaTUCh Bij
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XBOpUX Oynap0 10 370pOBHX, TOMY HaBKoJIO 1H(}iIKOBaHUX OyIb0
CTBOPIOIOTHCS OCEPEAKU 1HPEKIIII.

byns0wm, K1 c1abo ypakeHi TOI YU 1HIIOK XBOpPoOOI0, a0 Ti, 110 HE
MarOTh 30BHINIHIX O3HAaK XBOPOOM BHMCAKE€HI HaBECH1 JalOTh 3PiIKEH1
CXOJIM, a Tl 10 31N BIJICTaIOTh B POCTIL. SIK B OJHOMY TaK 1 B APYyromy
BUIIAJIKy BOHHM CTAIOTh JPKEPEIOM 1H(EKIIIi.

Jlo xBopoO kaprtomi mepiogy 30epiraHHs KpiM 1HQEKIINHUX
BIJTHOCSITH 1 XBOPOOW BUKJIMKAaHI HECIPUSATIMBUMH YMOBaMH CEPEIOBUIIIA.
bynw6a, sk uBHMIl OpraHi3Mm, Ma€ IEBHI BUMOTH 0 yMOB 30epiraHus,
MOPYIIEHHS SKUX MOXE CIPUYMHUTH 3HAYHE TIOTIPIICHHS SKICHUX
MOKa3HUKIB 4YM BIJIMHUpPAaHHS 1 3arHuBaHHsA Oyinbp0. Jlo Takux XBOpoO
BIJIHOCUTHCA  JITKYBaHHS, SIKE€ CIOCTEPITA€ThCS  BECHOIO,  SKIIO
TeMIIEpaTypa 1 BOJIOTICTh Y CXOBUIIAX HIABUINYIOThCS. [Ipu bOMy SIKICTh
Oynp0 3HAYHO 3HUKYETHCS, a BUKOPUCTAHHS HA HACIHHS MPHU3BOAUTH [0
3HAYHOTO HeAoO0opy yposkaro. IIpu HagMipHi BOJIOTOCTI 1 MOPYIICHHI
razoo0MiHy Yy CXOBHINIAX CHOCTEpiraeThcs yayiieHHs Oynb0. Ile OyBae
TOJ1, KOJIM B KaraTW MNPOHUKAE JAOLIOBAa a00 CHIroBa BOJAA. Y IyIICHHS
CIIOCTEPIra€ThCsl TAKOXK IMPU 3HAYHOMY IIIJIBUIIEHHIO TEMIEpaTypu B
karatax. Haltuacriiie 3irpiBatoTbcsi 0yib0M paHo (10 OXOJIOJIKEHHS 3eMJI1)
3aKJiaJicHl B KaraTu a0o0 3acikM BEJIIMKHUX PO3MIPIB TMPU HEIOCTATHIN
BEHTWIALII. YAYIICHHS 3YMOBJIEHE HECTa4y€l0 KHUCHIO B TOBITpl. B
pe3yJbTaTi Bif0yBa€eThCsl aHaepOOHE AUXaHHS, BHACIIIOK SKOT0 KpOXMalib
NIEPETBOPIOETLCS B CIIUPT. Bigx HarpoMakeHHS CHOUPTY B KIITHHAX BOHH
OTPYIOIOTHCS 1 THHYTh.

[Tix yac 30epiraHHsi KapTOIUIl HEPIIKI BUMAJKU 3aXBOPIOBAaHHS OYJIbO
Bicnoto. Jlyxke ypaxkeHi OyJibOM HE Jal0Th CXO/IIB, a CJI1ad0 ypaxeHi XoY 1
CXOJIATh, MPOTE BTpA4yaloTh TOBAPHI SIKOCTI Bpoxaro. Ha ypaxeHux Bicmoro
Oyip0ax y MICHAX COYEBUYOK 1 BIYOK 3’ SIBJISIFOTHCS OKPYIJIl TEMHI IUIAMHU 3
BiIMepaux KiIiTUH. OCHOBHOIO MPUYMHOIO BICIK Ha Oynb0ax € BUCOKI
KOHIIEHTpaIlli BYTJIEKUCIIOTO Ta3y B CXOBHUIAX 1 HU3bKa TeMmepaTrypa (Bij

— 1 °C go + 1 °C). Ilpu HemocTaTHIA BEHTHWIIALINT KOHIIEHTpAIIS
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BYIVICKUCJIOTO Ta3y B CXOBHII 3pocTae. SK Bigomo, 13 3HIKCHHSIM
TEMIIEpAaTypy PO3UYMHHICTh BYIVIEKHUCIOTO Ta3y 3pOCTaE, 1 TOMYy IIpHU
HU3BKIM TeMrmeparypi y BOJi, IIO MICTUTBCS B KIITHHAX OyJbO, sIKI HE
3aXMIIEHI KOPKOBOI TKAaHMHOIO (IIKIPKOO OynbOM), a 1e Biuka 1 Iap
KJIITHH, 0 3HAXOAATBCS MiJ COUeBHYKaAMM (JIuXajibHI OTBOPH), 3POCTaE
KOHIIEHTpAalllsl BYIJIEKUCJIOTH 1 BOHU BIAMUpaIOTh. Taki OyianOu Jjist

CaJIIHHS HETPUJIaTHI.
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5. SIkicTh HACIHHSA

SAkicTh HaCIHHS — OJIHE 3 HAWOOIIOUIMIMX MUTAHb JJII YKPAiHCHKOTO
KapToruisipa. YKpaiHChbKUM PHUHOK HACIHHEBOI KapTOIUIl Mailke He
BperyipoBaHuii. 11 mpongae XTo Xode i SIK Xode, TaK SK MPUOYTKOBIiCTbH
IIbOTO BHIY OI3HECY € BHCOKa. SIK HacCIiJ 0K, BITYM3HSHHN PHHOK
HAaCUYECHUN HU3bKOSKICHOIO MPOAYKIIIEI, MPU [[bOMY YaCTO MPOJAIOTh JJIs
CaJlHHS KapTOIUIIO 5-6 pempoayKiii, a TO 1 MPOCTO TOBapHY OyJibOy.
BoaHovac BUpoOIIyBaHHSI HACIHHEBOI KapTOIIIl B YKpaiHi periiaMeHTOBaHO
3aKOHOJIaBCTBOM 1 BUMAarae JIIIeH31I0 Ha TOPTIBJII0 HACIHHEBOIO OYyJIH00¥O,
CIUIaTH POSUITI, MOCTIMHOTO KOHTPOJIIO 3 OOKY BIAMOBIIHUX CIYKO, KpiM
TOTO BHUPOIIYBaHHS HACIHHEBOI KapTOILUIl Ma€ CBOIO cHenudiky.
[TpuabaBmy SIKICHY KapTOIUIIO 1 PEMpPOyKYBaBILH ii 10 APYroi YU HABITh
3-4 pemnpoaykilii MOXKHa TOBHICTIO 3a0e3nmeyuTd cede HeAOpPOTHM
BUCOKOSIKICHUM HACIHHEBUM MaTepiaJoM. 3 BpaxXyBaHHSAM MPUPOCTY
YpOXKXaHOCTI Ta HaJIEKHOI MOr0 SKOCTI II€ HE JIMIIE OKYMHUTh BapTICTh
HACIHHS, a i MPUHECE HeTIOTaHl MPUOYTKHU.

OTxe, BaXIWBO 3HATH JEsAKl arponpuiioMH, sKi, 3 OJHOrO OOKY,
JOTIOMOXKYTh MaKCHUMaJbHO CIHOBIIRHUTA BHUPOJDKEHHS KapTOILUI, a 3
IHIIOTO — BUKOPUCTOBYBATHU JJIsSI CaJIIHHA 3/I0POBUI HACIHHEBUI MaTepial.
3a po3MipaMH BTpaT, sIKl TEPHUTH ypoKall KapTOIUIl HA MEPIIOMY MICIll —
BUPO/KEHHS, MOTIM (¢itodpropa Ta 1HIII XBOPOOM 1 UIKIJHUKH.
BcranoBneHo, M0 BUPOKEHHS KapTOIUTl MPHCKOPIOETHCS 3 IIBHOYI Ha
MiBJICHb, Ha IO BEJIWKUW BIUIMB Ma€ TEIJIOBUU (aKTop, KpiM TOTO 3
MIBHOY1 Ha MIBJIEHb 30UIBIIY€ETHCS KITBKICTh KOMaX MEPEHOCHUKIB BIPYCIB,
a YMOBU BHUPOIIYBaHHS TUIbKH TaJbMYyIOTh a00 TMOCHIIOIOTH PO3BHUTOK
BIpyCHUX 3aXBOpIOBaHb. Bipyc, mnoTpamuBIIM 10 TKAaHWUH POCIUHH,
MOYMHAE PO3MHOXKYBATUCS 1 Uepe3 CyIMHHY CUCTEMY MOTpaIlisie B 0yib0y.
3 KOXXHHUM PENpOayKYBaHHSIM BIH PO3MHOXKYEThCA Bce Ouiblie, 10 1
NPU3BOJIUTh JO 3HWKEHHS YpOXaWHOCTI. SIK mpaBUIIO BIpyC HE MOXKE
CaMOTY>XKKH TIOTPAlUTH B POCIHHY. YPaX€HHS 370POBHUX POCIHUH BIiJ

1H(pIKOBaHUX MO’KE BIJOYBATUCh MPU MEXAHIYHUX MOMIKOIXKEHHIX B
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mpoIieci CajiHHs, a IMiJ Yac BereTallli mepeaacTbcsi CUCHUMHU KOMaXamu
(momenuii, [UKaaKd Tollo). JKHUBISYHCH POCIMHHUM COKOM Ta
MEePEeMIIyIOYMCh 3 XBOpPOi POCIWHM Ha 370POBY BOHH 1 IIEPEHOCSTH
Bipycu. HalOinplll 4yTIMBUMHU JI0 Ypa)X€HHsS BIPYCHUMHU XBOpOOaMH €
MOJIOA1 Ta oOciabJieHI POCIMHU, a TOMY BCl 3aXOJd, SKI CHOPUSIOTH
OTPUMAaHHIO CHJIBHUX, 3JIOPOBHX POCIHH € aieBl. Hacammepen e paHHi
CTPOKM CaJiiHHS, IIOBHOIIIHHE JKWUBJICHHS, JOTPUMAaHHS CIBO3MIHH,
BUKOPUCTAHHS 3acO0IB 3axuCTy pociauH. KpiMm TOoro, koH4e mOTpiOHO
PO3MEKOBYBAaTH HACIHHEBI TMOCIBH 1 ToBapHi. HaciHHEBI mOCiBM TMOBHUHHI
OyTH BIJIOKpEMJIEHI BIJl MOCAJO0K KapTOILI, @ TaKOX IHIINX MacCIbOHOBHUX
KyJbTYyp (mOMi0piB, mepifto Toiro) He MeHIe Hix Ha 300-500 M. Ha Hux
CIiJiT MPOBOAUTH BECh KOMIUIEKC 3aXOiB BIANOBIAHO 0 TEXHOJOTII
BUPOLIYBaHHSI HACIHHEBOI KapTOIil. OCHOBHUMH 3 HUX € PAHHE CAIHHS
ApOBU30BAaHUMH  OynbOamMu, TIpudoMy Oyiab0M 3 TOHKMMH Ta
HUTKOTIOIOHMMH MAapOCTKaMu ciija BigOpakoByBatu. B ymoBax Ilomiccs
Ta 3aXiIHUX paloHIB OUIBII 3J0pPOBUM HACIHHEBUM MaTepiad MOKHa
olepkatu mpu 3arymieHomy camindi kaprormil (60 X 30). Ilo3utuBHE
3HAYCHHS OUIBIIOI T'YCTOTH CaJiHHS IOSCHIOETHCS KpAIUM 3aTIHCHHSIM
IPYHTY, III0 BEJ€ O MEHIIOTO MOro MpoTrpiBaHHS Ta BUCyITyBaHHs. [Ipu
MOCajlll BEIUKUMH OyJbOaMu OAEPXKYIOTh, SIK MPaBUJIO, OLIbII CHIIbHI
POCIMHU, Kl MEHIIE YpaXYITbCS BIpycaMu 1 BUPOIKEHHS MPOTIKAE
noBuIbHIIME. Ha >kanb 4yacTo BUPOOHMK BEIHMKY (pPakIlilo peaiizye sK
CTOJIOBY, a CEpEIHIO Ta ApiOHY BUKOPUCTOBYE Ha cadiHHA. Ilpu mpomy
3aCTOCOBYIOTHCS TPAJHUIIINAHI TEXHOJIOTIi, 3a SKUX BIPYCHI XBOpOOH,
MIOBTOPHE TMEpe3apa)KeHHs 1 3aXMCT BIJ TMOMEIHUIl 0 YBard 4acTo He
OepyTbcsi. YpakeHl BipycaMH POCIHHU (POpMYIOTh ApiOHIIII OyJbOH,
TOOTO, 3 TOYKU 30PY BUPOOHHKA — caMe HACIHHEBY. 3a TAKOTO MiAX0My IS
CaJiHHSA 3 POKY B PiK BIIOUPAETHCS HAUTIPIINNA MaTepial, M0 MPU3BOAUTH
70 3HIKCHHS BPOXKAaiB Ta BHUPOKEHHS coOpTy. llo3uTWBHUI BIUIMB Ha
HACIHHEBI SKOCTI Ma€ BHECEHHS THOMO, 3€JIeHUX J00puB. IliIBHUILEH] J03U

a30THUX JIOOPUB MPUCKOPIOIOTH BUPOXKEHHS KapTOTLII.
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Jns  3amoOiraHHs 3apakKeHHS BIPYCHHMMH XBopoOamu  Oynib0
MPaKTUKYIOTh CKOIITYBaHHSA OaauiijIsi B MEPioJ KiHEIb IBITIHHSA-MOYATOK
BIIMUpaHHsI, a OyJIbOM 3aUIIAl0Th B IPYHTI A0 orpyOiHHs mkipku. [IpoTte
MO3UTUBHA [lis1 PAHHBOI'O CKOIITYBaHHS OaaWiUis Ha ii HACIHHEBI SIKOCTI
MPOSIBIISIETCA B THUX BHUIAJAKaX, KOJM BOHO CHPUSE TMOMEPEIKEHHIO
HETAaTUBHO1 J1i BUCOKHMX TemIepaTtyp Ha pociuHy. [lomiueHo, mo 4um
KpynHii Oyi1s0M mpu paHHROMY 30MpaHHi, TUM BHUILI 1X HACIHHI SKOCTI.
Tomy Bci arpoTexHiuHl 3axoaud (SIpOBHU3aAIlis, 3aryiieHe CaiiHHS,
yAOOpEHHS, JOTJIA1) MAalOTh OYTH CIIPSIMOBAHI Ha MPUCKOPEHHS PO3BUTKY 1
JOCTUTaHHS OyJbO0.

YMoBH 30epiraHHs Taki X K 1 JJi1 TOBapHOi OyNnbOW, OJHAK IS
HAaCIHHOI TEeMIIepaTypy B CXOBHIIAX HIATPUMYIOTH B Mexax 1-3 °C.
CTIiKICTh COPTY MPOTH HECTPUSITIMBUX YMOB 1 30KpeMa MPOTH BIPYCHUX
XBOPOO 3YMOBIIOE HOro JOBrodiTTsA. Tomy, IJsi KOXKHOI TIPYHTOBO-
KJIIMAaTUYHOI 30HU HA COPTOAUIBHUIIX BIAOMPAIOTH COPTH SIKI € CTIMKI B
naHux ymoBax. OCHOBHUMHM IMOKa3HUKAMHU TIPU I[bOMY €: BPOKaNHICTD,
SAKICHI TOKa3HUKH Ta I1HTEHCUBHICTh BUPOJKEHHsS. [lo I1HTEHCHUBHOCTI
BUPOJIKEHHS B YKpaiHi BUIALISAIOTh YOTUPH 30HU:

1. 3oHa cnabkoro BUPOIKEHHS — MOJICHKI 1 3aX1H1 00JacTi.

2.  30Ha TOMIPHOTO BHPODKEHHS — IEHTPAIbHUN 1 CXIJIHUM
Jlicocrem.

3.  30Ha CWJIBHOTO BUPOJKECHHS — MIBACHHI paliOHHU.

4.  3ona Kapmnar 1 [Ipukapnarrs.

B 30H1 | HaliOLIBII COPUSITINBI YMOBH JIJIsi BUPOIIYBaHHS TOBApHO1
KapTOIlIl, COPTOOHOBJIEHHS mepeadavyaeTscsa pa3 B 5-6 pokKiB; B 30H1 2
COPTOOHOBJICHHSI ~ CJiJi TPOBOAUTH KOXHI 3-4 poku. B 30H1 3
COPTOOHOBJICHHS MPOBOAUTHCS pa3 B 2-3 POKHU, pO3MHOKEHHS 3aBE3€HOT0
CaIMBHOTO MaTrepialy MPOBOIUTHCS B OCHOBHOMY CIIOCOOOM JIITHBOTO
caginHa. B 30Hi 4 Halikpalil yMOBHU [Jii BHUPOIIYBaHHS KapTOILII,
0CcOOJIMBO HACIHHOI, 3aMiHa HACIHHEBOT'O MaTepiaiay MPOBOJUTHCS pa3 B S-
6 pOKiB.
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6. BiuiuB Mikpo100OpuB Ha ypo:Kaii i AKicTh 0yJ1b0 MPOA0BOJIbLY0I

KapToILIi

301JIbIIICHHS YPOXKAHHOCTI Ta BaJOBOTO 300py KapTOIUIl € 3arajbHOI0
po0JIEMOI0 ChOTOJICHHS. BIpoBa/PKeHHs y BUPOOHUIITBO 1HTEHCHUBHUX
TEXHOJIOT1il BUMarae 3acTOCyBaHHS BHCOKHUX HOPM MiHEpaJbHUX JI00pUB,
MECTUIM/IB Ta 3HAYHUX CEHEPreTMYHUX 1 MaTepialbHUX BHUTpAT, IO
HETaTUBHO BIJIMBA€ HA UYHWCTOTY JOBKUUISA. 3BiACHM OJAHUM 3
HaWBAXJIMBINIMX 3aBJaHb Taly3l KapTOIULIPCTBA € po3poOKa CrocoOiB
M1BUILECHHS €PEKTUBHOCTI JIii MiHEpPAJIbHUX JOOPHUB 3a 3MEHIICHUX HOPM
ix 3acrocyBaHHsi. OAHUM 13 NUISIXIB BHUPIIMICHHS IIHOTO 3aBAaHHS €
BUKOPUCTAHHS HOBHUX TMEPCHEKTUBHUX (OpM J0OpUB, CTBOPEHUX HA
XEJaTHIN OCHOBI, 10 CKJIay SKHUX BXOJSITh HE TIJIbKM OCHOBHI €IIEMEHTHU
’KUBJICHHS, @ 1 HEOOXITHUI HaO1p MIKPOETIEMEHTIB !

JInss  HOpMadbHOrO  POCTYy 1 PO3BUTKY  POCIMHKAPTOILII
MIKPOEJIEMEHTH TOBUHHI HAJXOAUTH B aKkTUBHIN (opmi. Jlo HaWO1IbIIT
MNEPCHEKTUBHUX 010JIOTYHO aKTUBHUX CHOJY4YEHb HAJIEKaTh KOMIUIEKCOHU
MetaniB (xemnarn). OpUriHaNABHICTh 1XHBOI i1 MOJSATa€E y TOMY, 110 BOHU
aAKTUBI3YIOTh JIISUIBHICTh (PEPMEHTIB, BIUIMBAIOTh HA O10XIMiYHI MPOLIECH,
Kl TIPOXOJSTh Y KIITHUHAX, CTUMYJIIOIOTH PICT 1 PO3BUTOK pociuH. o
CKJIaly UbOr0 BUJY AOOpHUB BXOASATH BOJOPO3YMHHI (HOPMU MaKpO- 1
MIKPOEJIEMEHTIB y XeJaTHOMY CTaHl, (opMyiy SKHX BiOIpalbOBaHO 3
ypaxyBaHHAM 010JIOTTYHUX 0COOJIMBOCTEN MIEBHUX
CUIBCBKOTOCIIOAAPCHKUX KYyJNbTYp. Taki J0OpuBa BUKOPUCTOBYIOTHCS JIS
MIJOKUBIICHHST ~ POCIWH, TOMYBHU3HAa4aJlbHUM  (PaKTOpoM  iXHBOTO
3aCTOCYBAaHHS € BH3HAYEHHS ONTUMAJIbHOI (ha3u POCTYy 1 PO3BUTKY
pociauHM. JlOoBeneHO, IO T03aKOpEHEBE MIPKUBJICHHS Kpalle i€ Yy
KPUTHUYHI TIEPIOJIA POCTY 1 pO3BUTKY pociuH. CaMe B 1Ieil yac y pociauHax
BIIOYBAIOThCS KapJWHAJIbHI 3MIHM CTOCOBHO OOMIHY pEUYOBUH, IX

CHIBBIJHOIIEHHS Ta MIBUIKOCTI HAIXOMKEHHS €JIEMEHTIB >KUBJIECHHS B

! Bepmenko IO. f., borgapuyk A. A. OCHOBHI CKJIQJIHUKHU TTOKUBHOI IIIHHOCTI KapTOTLII.
Kapmonnapcmeo: migicsio. memam. nayx. 30. Kuis: Arpapna mayka. 2010. Ne 39. C. 85-103.
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pociunu. Came TOMY MiIXKUBJICHHS, MPOBEJICHE B LIEW MEpioJl, MiABUIILYE
MOTEHIIa]l POCIWH 1 TMOKpaIlye YMOBH Il yYTBOPEHHS T'€HEPATUBHUX
OpraHiB 2, 3, 4

Ha ¢opmyBanust 10 T 0ynbs0 motpidno 25 r 6opy, 20 r miai, 70 r
Maprasiito, 1 r monioaeny, 65 r uuHky. MikponoOprBa MOKHa BHOCUTHU B
IPYHT pa3oM i3 MiHEpaJIbHUMU H0OpHUBaMU, 00pOOIATU OyJIHOM PO3ZUMHOM
MIKPOJIOOpHUB OJHOYACHO 3 MPOTPYIOBAHHSAM a00 OOMPHUCKYBATU POCIUHU
B TepioJ1 BereTallii miji yac 00poO0iTKy GyHTiuIaMu (3MUKaHHS POCIUH Y
pAAKY) °.

PocnvHM KapTOIUIi TOCTPO pearyroTh Ha HECTady IMHKY, CEPEAHBO —
Maprasifto i Majio — Ha AeMIIUT Mil.

bop mnigBuillye KpOXMaduCTICTh Oyiab0, Ha BamHAKOBUX IPYHTaXxX
3amofirae ypaKeHHIO KapTOIUIl mapiior. 3a HecTadl Oopy pOCIMHU
BIJICTAIOTh y POCTI, MOJIOJE JHUCTS AehOPMYETHCS, POCIWHU CTAIOTh
KapJIUKOBUMHU.

JloOpe 3abe3neueHHs POCAUWH LHMHKOM 30UIbIIYE YpPOXKAWHICTD,
MOKpAIlly€e AKICTh OyJIbO, MiABUINYIOYM BMICT KpoxMaio. Hectaya 1iuHKy
CHIIBHO TaJIbMY€ PiCT POCIIHH, BHKJIHKAE XJIOPO3 i HEKPO3 JIUCTS °

He3Baxkatoun Ha Te, 10 Yy JKUBJIEHHI KapToIuli, (HOpMyBaHHI
BPOXKAWHOCTIN SKOCTI Oyib0 MO3UTUBHY POJb BIAINpalOTh MIKPOA0OpHBa,

HIMPOKOro 3aCTOCYBAHHA IIJIAXOM BHCCCHHS B IPYHT BOHHU HE 3H3ﬁH.IJ'II/I, B

2 bakreprosbl kKynbTypHbIX pactenuit / J[. [llmaap Ta in. Kuis. 1980. 143 c.

% Bancasmuene B. H., Mapuykaiituc A. C. AKponeKkTaabHOE NePEeABUKEHNE SK30TCHHOM-
MHIWIOYKCYCHOM KHCJIOTBI B pocTkax Kaptodens. Quzuonoeusa pacmenuu. 1975. T. 22.
Bem. 3. C. 514-518.

4 Wnpuyk JI. A. BnusiHue B3auMoeiCTBHS T'yCTOTHI, CPOKOB MOCAKU U HOPM YAOOpEHHit
Ha ypokail M KadecTBO Kaprodens: aBToped. JUC. HA COMCK. YUEH. CTENEHHM KaHH. C.-X.
Hayk: crietl. 06.01.09-PactenueBoactBo. Kamenen-Ilogonsckuit. 1981.27 c.

> Inbuyk P. B., Inbuyk B. A. Ominka sikicTi 3GMpaHHS BPOXKAKO KapTOILT 3aIEKHO Bil
TEXHOJIOTIYHUX 3aXOMiB BUpomlyBaHHS. 30ipnux wHayk. np. HHI] «Ilncmumym
semnepoocmeay. Kuis. 2012. Bun. 1-2 . C. 48-53.

6 Heromtok E. T'., Jleromtok C. E. Exonoro-texnorenna 6esneka Ykpainu. Kuis: EKMO.
2006. 306 c.
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OUTHIIIOCTI BUIAJKIB iX 3aCTOCOBYIOTH ISl MO3aKOPEHEBOTO >KHBJICHHSI
pociuH '

[lepeBaroro = M03aKOPEHEBOTO  MIIHKUBICHHS €  MOXJIMBICTH
KOMIUIEKCHOTO 3aCTOCYBAaHHsI iX 3 1HIIUMHU BUJAMH JIOOpUB Ta 3acobamu
3aXHUCTY POCIWH. 3aCTOCYBaHHS MIKPOJOOPHUB € HEBiJ €MHOI YaCTHHOIO
3aXO0/lIB 3 MIABUIIEHHS MPOAYKTUBHOCTI KapToIuli. MIKpOEJIeMEHTH 3/1aTH1
I1JIBUIIYBAaTH CXOXICTh Ta MTOCUJIIOBATH PO3BUTOK POCIHH 8, 9, 10,

3a manumu A. A. Cugopuyka, 1. ®@. Kamniupkoro " II03aKOPEHEBE
MIJKUBJICHHS. POCIMH TIOPIBHSHO 3 KOHTPOJEM CIHPHUSIO 1CTOTHOMY
M1JIBUIIICHHIO BPOXKAWHOCT1 KapTOILIi: 3a MepIIoro BHeCeHHs ((a3a MoBHUX
cxoniB) Ha 2,4-3,5 T/ra 1 3a aApyroro(daza OyToHizarii) — Ha 2,7-4,2 1/Ta.

3acToCcyBaHHSI TEPEANOCAAKOBOI 0OpoOKU Oyiab0 PO3YMHOM COJel
MikpoenemeHTtiB (B, Mn, Cu, Mo, Zn), mo3aKOpe€HeBOro MiA>KUBICHHS
POCJIMH B MEpioJ MacoBUX cXOiB a30ToM (N3g) 1 00mpHUCKyBaHHS OaauLIs
yepe3 15 guiB micas mosiBu cxodiB 0,05%-HUM pO3YMHOM MIJHOTO
KYIOpPOCY 3HIXKYBAJIO ypakeHHS pociuH ¢ditopTopozom Ha 23-32%.
OkpiM mHMX 3aXO[iB, 3aCTOCYBaHHS IIle TPHPA30BOTO OOMPHUCKYBAHHS
dyHTIUAAMA ~ 3HIDKYBAJIO  YPaXEHHS  POCIMH  KapTOIUIi  COPTY

: : 12
[IpiekynbChKa paHHS MaKpOCIOPI1030M, a OyJIbOU — MapIIero .

" 3agipioxa, II. JI., Imeuyx JI. A., Impuyk P. B. Cram, mpoGneMu Ta MepCrEKTHBH
CEJIeKIIIT KapToIIi B 3aXiqHOMY perioHi Ykpainu. Kapmonaspcmeo YVipainu. 2009. Ne 1-2
(14-15). C. 6-12.

Heninbebka VY. 1., Inbuyk P. B. Meronnka BUKOHAHHSI €KCIIEPUMEHTIB ISl CTBOPEHHS
BHXIJTHOTO CEJEKIIMHOTO MaTepiaiy KapTOIUIl, CTIMKOro MPOTH CyXoi (y3apio3HOT THHIIL.
36ipnux nayx. npays Inemumymy BK i I[b. Kuis. 2012. Ne 14. C. 579-582.

* Inbuyk P. B. IIpoXyKTHBHICTb i SIKiCTh KAPTOILTI 3aI€KHO Bill TPYIIH CTHIIOCTI COPTY B
yMOBax 3axigHOTO periony Ykpaiau . Mam. I-oi midxcuapo. nayk. npaxm. xough. npucs. 10-
it piu. yms. Ykp. Incmumymy excnepmusu copmie pocaun. Kuis. 2012. C. 219-221.

% Inpuyk P. B. Cemekuist kapToruti B 3aximHoMmy perioni Ykpainn. Osowu u gpyxmu.
Kuis. 2012. Ne 5. C. 22-28.

" Cunopuyk A. A., Kaminpkuit I1. @. EGeKkTHBHICTb CTPOKIiB BHECCHHS HOBHX JOODHB
IIPU MO3aKOPEHEBOMY MI/DKUBICHHI POCIUH KapTomuli. Kapmonaapcmeo: mixceio. memam.
Hayk. 36. Kuis: Arpapna Hayka. 2009. Bun. 38. C. 145-151.

12 Bnacenko M. 10., Kuenko 3. B., Ilerpenxo C. JI. IIInsixu migBumenss epekTHBHOCT
HEBUCOKHMX HOPM MiHepaJIbHUX no0puB. Kapmonapemeso Vrpainu. Kuis. 2007. Ne 3-4(8-9).
C. 38-45.
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[To3akopeHeBe MIHKUBJICHHS KapToruil copty JIyroBchbka HaWOLIbII
e(eKTUBHE 32 OJIHOPA30BOr0 BHECEHHS MMij 4ac UBITIHHA. OONMPUCKYBaHHS
KapTOIUI PO3YMHOM PIJIKOTO MIKpO00pUBa B XenaTHiil hopmi « MIiKpoBIT»
MOPIBHAHO 3 (H)OHOBUM BapiaHTOM N150P 120K 150 IIIBHIIYBaIO ypOKalHICTh
Oynp0 Ha 5,3 T/ra ado Ha 13,9 % B

[To3akopeHeBe MiKUBJIECHHI MIKPO1I0OpHMBaMU MOKHA TTOEAHYBATH 13
3aCTOCYBaHHSM 3ac001B 3axUCTy pociuH. JJiss €(heKTUBHOCTI 3aCBOEHHS
€JIEMEHTIB  JKUBJICHHS  MIKPOEJIEMEHTH 3 BHCOKOIO  O10JIOTTYHOIO
AKTUBHICTIO TMOTPIOHO BBOJAUTH B (POPMI KOMIUIEKCHHX COJIEH 3
OpraHiYHUMH KHUCJIOTaMHU — KOMIUJIEKCOHaMH ab0 XeJlaTaMH.

IlepencanuBHa 06poOka O0ynbpd kapToruii okcuaatoM Topdy, CuSOy,
H,BO; 1 po3umnom moaBiiiHOI 103U cynepdocdary crpusia
O37I0pOBJICHHIO Oynp0 HOBOro ypoxkar. HaiiOumpmuii edext OyB y
BaplaHTax 3 BUKOPHUCTAHHSIM OKcHAaTa TOpQy 1 pO3UMHY MOABIHHOI 103U
cynepdocdary.

Ha pocnaumnax cymep emiTHOro wartepiany coptTiB  CBITaHOK
KuiBcbkuii, O6piit 1 JlyroBceka, e B a3y OyToHi3auli B 0akoBii cymimini
BHOCWIH MIiKpogoOopuBo Mikom 1 ¢dynrinua Pumomin MIL 72% 3. m.
HOpPMOIO 2,5 Kr/ra pa3zom 3 iHcekTunuaoMm Koudimop 20% B. p. k. 5 n/ra,
MOMITHJIM TO3UTHUBHUM BIUIMB MpemnapaTiB Ha PICT 1 PO3BUTOK POCIHH.
BaxnuBe Miciie B IHTETPOBAaHIA CUCTEMI 3aXHCTy KapTOILUIl MarOTh HE
TIJIBKU T00pUBA, a i MIKPOEJIEMEHTH, K1 CIPHUSIINA 3aXUCTy KapTOILIl B1J
psiay TpUOKOBHX 1 OakTepiaibHUX 3aXBOPIOBaHb, ajie Ha BIIMIHY Bia Jii
(yHTIIN/I1B BOHH HOCWIIOIOTH IMYHITET POCIUH "

VY coptiB kapromm He3zabynka 1 JlyroBcbka MO3WTUBHUN BIUIUB
MOJII0ZIEHY Ha IPUPICT ypokaro OyB y BapiaHTI BHECEHHS 10OPUB BPO3KHU/T
— BignmoBigHO 6 1 9 %, 3a nokanpHOTO 16 1 9 %. IlpupicT ypoxarw Bia

BHECEHHs OOpy 1 IIMHKY JIOKAJIbHO ckiaaaB 2,8 — 3,6 1/ra. [lpu BHeceHH1

B Kaninpxuii T1. ®., Pyxenxo I'. C., Cromsipuyk JI. B. IIpogyKTHBHICTS HOBHX COPTIiB
KapTOIUIl 3aJIeXHO BiJl HOPM 1 CHocoOiB BHECEHHsS NOOpuB. Kapmoniapcmeo: midcgio.
memam. nayk. 30. Kuis: Jlosipa. 1999. Bum. 29. C. 127-133.

' Inpina JI. B. [lis 1oGpyB mpH pi3HUX crcTeMax oOpoOiTKy IpyHTY . Pecypcosbepizaioui
mexHnoao2ii 0opobimky rpynmy. Kuis. 1989. C. 63-73.
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MIKPOEJIEMEHTIB JIOKAJIBbHO 1 BPO3KHUJ B OKpEeMi POKH 3a pPIBHEM
BPOKAHOCT1 1CTOTHOI Pi3HUII HE OYJIO,II0 3aJIe’Kajao BijJ MOTOJHUX YMOB
poky. HaiiBuiy ypoxaitHicTe Oynb0 copTiB Ilpuekynbcbka paHHS 1
Oronbok ofepkaHo y BapiaHTi BHeceHH1 40 1/ra + NggP70Kgg, copTy Temn
~ NgoP7oK0 ™

EdexTuBHICTh MO3aKOPEHEBOTO MIKUBICHHS MIKO30M HOPMOKO 3
7/t y moeaHanHi 3 AkpodaTrom MII, 69% 3. 1. 2 kr/ra Oyna Buie eTajgoHa 1
cranoBuna 58-69%. HaiiBuima yposxaitHicTe Oynp0 Oyna y BapiaHTi, e
caauBHI Oynp0u 0OpoOssimu MikpoaoOpuBoM Mik 3 5/T, a Bereraiiiiny
Macy POCIIMH KOMILIEKCOM moiikapoanuny, 80% 3. m. 2,6 kr/ra 3 MIKO30M
3 n/ra— 18,8 /ra *°.

BaxiuBUM ~ €JIEMEHTOM  PECypco30€peKeHHS 1  MiABUILCHHS
BPOXKAMHOCTI € e(QEeKTHUBHE 3aCTOCYBaHHS B KapTOIUISIPCTBI E€JIEMEHTIB
O10JIOTIYHOTO  3eMJIepOOCTBa, 30KpeMa, pEryjsiTopiB  poCcTy Ta
MIKpo10OpuB. BOHM TOCWIIOIOTE OOMIHHI TIPOIIECH B POCIWHHOMY
OpraHi3mi, MiJBUINYIOTh CTIHKICTh 10 HECHPUSATIUBUX MOTOJHUX YMOB i
XBOpPOO, CHOPUSIOTH 3OUIBIICHHIO TMOTEHIIAy POCJIHH, IiJBUIIICHHIO
BpPOKAMHOCTI Ta IKOCT1 OYJIbO.

@opMyBaHHS BPOKAK KAPTOIUIl 3aJIEKUTh Bl KOMILUIEKCY (PaKTOpIB:
IPYHTOBO-KJIIMATUYHUX YMOB PETIOHY, O10JIOTIYHOI OCOOJMBOCTI COpTY,
3aCTOCYBaHHS ~MIHEpaJbHUX 1 OpraHidyHUX JOOpUB, MPABUIBHOI
arpoOTEXHIKH 1 100poro (piTOCaHITAPHOTO CTaHY MOCIBIB o

3acTocyBaHHSI BHUCOKMX HOpPM JIOOpHUB NIpH 3pOCTaHHI iX BapTOCTI
BUMAraroTh MONIYKY LIJISXIB, SIK1 CIPUSIIOTH MIJIBUIIEHHIO €PEKTUBHOCTI iX
BUKOpUCTaHHS. OIHUM 13 (AKTOPIB, K1 AAIOTh MOXJIUBICTh BUPILIUTH IO

po0JIeMy, € 3aCTOCYBAHHS PETYJISITOPIB POCTY Ta MIKPOJAOOPUB.

> 3apamun A. A. BiusiHie ynoO6peHuii 1 GHOMpPEnapaToB Ha YpOXKaiHOCTh U KadeCTBO
kiyoHel kaprodens. Aepoxumus. 2000. Ne 4. C. 63-67.

[Toranenko JI. B. ArpoximiuHa oIiHKa pI3HMX CHCTEM YyIOOpPEHHS KapTOIUI MpHU
BupoiyBaHHi B 30Hi [lomices. Kapmonnsapcmeo: midesio. memam nayk. 36. Kuis: ArpapHa
Hayka. 2014. Bum. 42. C. 175-184.

v Yepuunesckuii H. Y ao6penue, ypoxaii n kauectBo kaptodens. Kapmogenv u ogowu.
Kuis: Konoc. 1975. Ne 4. C. 14.
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3HayHa pOJIb y I1JIBUILICHHI MPOAYKTUBHOCTI
CLIIBCBKOTOCIIOAPCHKUX KYJBTYP HAJICKUTh PETYJISITOPAM POCTY POCIIHH:
iX 3aCTOCYBaHHS Ja€ MOXJIMBICTh CIPSIMOBAHO peaji3yBaTH IMOTEHIIIHI
MOXJIMBOCT1 COPTY. BaXJIMBUM acnieKTOM [1i peryJsTOPIB € IiJIBUIIICHHS
CTIAKOCTI POCJIMH J10 HECIPUSATIUBUX (DAKTOPIB CEPEAOBUIIA — BUCOKUX Ta
HU3bKHUX TEMIIepaTyp, HECTaul Y HAJIMIIKY BOJIOTH, (PITOTOKCHYHOI il
MECTULINIIB, YPAXKEHHS IIKITHUKAMH Ta XBOpoOamMu 18

JlocmpKeHHIMHA ~ BCTAHOBJICGHO, IO 3aBOSKH  ITABHUIICHHIO
MPOHUKHOCTI  KJIITMH MeMOpaH TiJl BIUIUBOM PEryjisTOpiB, 3a
BUKOPUCTAHHS 1X CYMICHO 13 3aco0aMH 3aXHUCTy POCIUH, 3MEHIITYETHCS
(GITOTOKCHUYHUN BIUIMB PSAAy TECTULHJIB HA POCIMHH, a TaKOXK
3HWDKYETBCSI TICCTUIIMJIHE HABAaHTAKCHHS Ha arpoleHo3 3a pPaxyHOK
3MEHIIICHHSI HOpM TipenapatiB npu (iTocaniTapaux oopookax Ha 20-25 %
Ge3 SHIDKEHHS IX 3aXHCHOTO eeKTy .

Perynstopu pocTy Ha KapTOIUIl 3aCTOCOBYIOTh 3 METOIO MOCUJICHHS
MPOIECIB BIATOKY NPOAYKTIB (OTOCHHTE3y 3 HAA3€MHOI Macu Ta
Oynb00yTBOpPEHHS, 301IBIIIEHHS] CTIMKOCTI POCIMH y MEpioj Bererarli 10
xBOp00. OOpoOka pOCTOBUMHU XIMIYHUMH PEUYOBHHAMH CTUMYJIIOE
MPOPOCTAHHS BIYOK, pO3TAIOBAHUX HE TUIBKH Y BEPXHI, alie 1 Y HUKHIM
yacTuHi Oynb0. lle 00ymMOBIIO€ yTBOpPEHHsI OUIBIIOI KUIBKOCTI CTeOed,
30UIBIIIY€E€ ACUMUIALIIAHY MOBEPXHIO 1 MPOAYKTUBHICTh POCIHMH KapTOILIL.
O6poOka HaciHHEBUX Oyiab0 (Di310J0TIYHO AKTUBHUMHM pPEUYOBUHAMM:
Aepocui, IBiHSH, €KCTPAKTOM 3 MPOPOCIOTO HACIHHS TIICHUIl CIIpHUsIa
30UIBIIIEHHIO KIIBKOCTI C€TeOeN y KyIll, MIJBUIIEHHIO BPOKAMHOCTI

: 2
MOPIBHSIHO 3 KOHTpoIeM Ha 15-21 % .

18 Pynuuk-IBamenko O. . BB rpyHTOBO-KIIMAaTUYHUX YMOB BUPOIIYBaHHS KapTOILT
Ha OioxiMmiuHuil ckinan Oyne0. Kapmonnapcmeo. Kui: Arpapna Hayka. 2011. Bun. 40. C.
144-153.

¥ Bmicr asoTHcTHX pedoBHH y Oyap0ax KapTOIUI 3aleXHO BiI yIOOpeHHsS Ta
6ionoriyanx ocobmuBocteit coptiB / I'. C. Pymenko ta iH. Kapmonaapcmeo: midicgio.
memam. Hayk. 30. Kuis: JloBipa. 1999. Bum. 29. C. 105-114.

0 pynenxo I. C., Cromspuyk JI. B. Bumict HiTpaTiB B 6y/166ax 3aIekKHO Bif Pi3HHX 103
opraniyHux n00puB. Kapmonnapcmeo: midxceio. memam. nayk. 36. KuiB: Ypoxait. 1993.
Bum. 25. C. 61-66.
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Perynstopu poCTy J03BOJISIIOTh CYTTEBO M1BUILIATH
MOCYXOCTIMKICTh COPTIB KapTOIUIl Ta 1HIIUX KYJIbTYp, @ TaKOXX 3HU3UTHU
IIKOJOYUHHICTh JEAKUX 1HIIUX CTPECOBUX YMHHUKIB M1 yac GopMyBaHHS
BPOXKAIO .

BusBneHo MNpPOTEKTOpHY Mil0  PETyIsITOpPIB  POCTY, 30KpeMa
IMomictimymia K, namsg miaTpuMaHHS ONTUMAJIbHOTO CIIIBBiAHOIICHHS
IHTeHCUBHOCT1 (DOTOCHHTE3Y 1 JWXaHHS Ta MIABUINCHHS CTIAKOCTI, IO
3MEHIIIY€ He001p ypoxkaro 0ysib0 Ta AedilUTy BOJOTH 2

JlociIpKeHHsI TI0 BIUIMBY PETYJISITOPIB POCTY, K 3aCO0y MiBUILICHHS
MPOAYKTUBHOCTI KapTOILIl , MPOBOJWINCH B YCIX perioHax YKpaiHu Ta 3a
KOPZOHOM.

B 3oni Ilomiccs BuBYanu BIUIUB perynisaTopiB pocty Emictum C 1
[ToTeiiTiH Ha ypoxai 1 AKicTh Oynp0 Ha [lomcekiit TOCHITHIN CTaHIl 1M
O.M. 3acyxina. B pe3ynbTati 3acTocyBaHHs npemnapatiB Ha ¢oHi 60 T/ra
THOI0 Ta MIHEPAJbHUX JOOPUB OTPUMAHO MPHUPICT BPOXKAID IO COPTY
Ho6pounn 2,0-5,3, 308 — 1,8-2,8, Xopoc — 3,5- 5,1 1/ra 23,

[ToTelTiH CTUMYJIOE€ PICT 1 PO3BUTOK KapTomu B 1,5 pasa Ta
30UIbIIY€E NPOIYKTUBHICTh (POoTOCUHT3Y HA 7-74 %,

Busuenns perynsaropiB pocrty Iloreiitin, Emictum C, Kaprtonin Ha
MPOAYKTUBHICTh KapTOIUIl MPOBOJAWIM Ha MIiBAHI YKpaiHu. BiamiueHo
pI3HY UYTJUBICTH COPTIB N0 PETYJATOPIB POCTY, a TaKoX CHOCOOIB
0o0pobiTky. Ha nociBax copty IlocBiT HallOubIKK npupicT ypoxkarw (5,2
T/ra) 1 HaOUIBIIMK BHUXIJ ToBapHUX Oyns0 (69,8 %) oTpumaHo mnpu

onpuckyBaHHi nociBiB Emictum C, a kapromis copty HeBcbka kparie

2! Pynenko T'. C., Bnacenko M. FO. 3acTocyBaHHS METOIy JTHCTKOBOI AiarHOCTHKH s
BU3HAYCHHS 3a0€3ME€YEHOCTI POCIUH KapTOIUIi OCHOBHUMHM €JIEMEHTaMH KHUBIICHHS. BicHuk
c. - . Hayku. KuiB. 1977. Ne 8. C. 111-114.

%2 Ps6ues B. B., Cunninn T. A. HeiictBue ynoOpeHuil Ha MPOAYKTUBHOCTh PA3IMUHUX
coptoB kKaprodens. Hayu. mpyost Jlbeosckoco CXU. JIsBoB-Jlyonsanst. 1979. T. 383. C. 37-
49.

2 Pszanues B. b. Brumms CTUMYJISITOPIB POCTY Ha MPOAYKTUBHICTH O3A0POBIICHOI

KapToIUli B poO3CaaHiil KynbTypi. Kapmonaapcmeo: migcgio. memam. Hayk. 36. KuiB:
Arpapna Hayka. 2010. Ne 39. C. 115-123.
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BijipearyBajia Ha 00poOky Oyms0 IloreiitTinHom — 5,1 T/ra 1 79,2 %
BIJIITOB1IHO 24,

BuByanach e(EKTUBHICTh HOBOIO pETyJsSITOpa pPOCTY POCIHH
Manbsramin Ha kaptoruti. B pesynbrari oOpoOku Oynb0 mepes caaiHHIM
BCTAHOBJICHO MIIBUIIIEHHS BPOXKAWHOCT1 KapTOIUIl, BIIMIY€HO TTO3UTUBHUI
BIUIUB HAa PO3BUTOK POCIWH, KUIbKICTh Oyiab0, BMICT B HHX CYyXOil
pEYOBUHU, Kpoxmauio Ta BiTaminy C.

Buenumu Pocii BuBuYanach €(EKTHUBHICTh 3aCTOCYBaHHS pPI3HUX
perynsaTtopiB  pocty Ha coptu Binerra 1 Jlyroceka. BimmiueHo
CTUMYJIIOBaHHSI CXOXOCTI OyJibO, POCTY 1 PO3BUTKY POCIWH, 3HUKCHHS
ypaXeHHS POCIUH 1 OyibO XBOpoOaMHu, MiABUIIECHHS 1X MPOJTYKTUBHOCTI i
BHXO/y BPOYXAI0 TOBAPHUX OYIIb0 =.

Basyiounch Ha OaHHX =, 2/ MOXHA CTBEpIKYBATH, L0 OKpeMi
CTUMYJIITOPH POCTY, BHECEH1 330BHI, O€3MOCEpPE/IHhO BIUIMBAIOTh Ha
MOTJIMHAHHA a30Ty, (Qocdopy 1 Kamiio, a TaKoX Ha TMEpPECyBaHHS IUX
CJIEMEHTIB MIHEPAJIbHOTO JKMBJICHHS B pociuHax. OOmnpucKyBaHHS
reTEPOaAyKCUHOM MIJBUIIYE BMICT €HJOTC€HHUX AayKCHHIB, OCOOJIMBO
CHJIbHO Ha (POH1 HEJOCTATHHOTO 3a0e3IeueHHs a30TOM 1 hochopoM.

[1ix BIIMBOM pETyISTOPIB POCTY 3HAYHO 3pOCTAaB BUHOC POCIUHAMHU
azoty 1 ¢docdopy, TOOTO ABOX CTPATETiYHO BAXJIMBUX ISl POCIMHUH

. 28 . . .
CJICMCHT1IB JKHWBJICHHA . BI,Z[OMO, 10 4YHUCCIIbHICTh AaCOII1aTUBHUX

24 Ceprienko 0. M., Tumomenko T. B. BruuB oOpoOKku KapTOIUli NMECTUIIMIAMH Ta
MIKpOeJIeMeHTaMu Ha (ITOCaHITapHUN CTaH MOCIBIB 1 ypoxai. Kapmonnapcmeo: midxncaio.
memam. Hayk. 30. Kui: Arpapna nayka. 2002. Bum. 31. C. 125-130.

% Ceprienko Y0. M. O6po6ka kapToruti (hyHTIiIMIAME Ta MIKpOSIEMEHTAMH Ta iX BILIUB
Ha PO3BHUTOK aJbTEpHAPIO3y 1 Bpoxkail. Kapmonaapcmao: midxceio. memam. Hayk. 36. KuiB:
Arpapna Hayka. 2004. Bun. 33. C. 163-167.

" CimakoBa O. B. bioxiMiusa XapakTepucTHKa HOBHX COPTiB  KapTOILT.
Kapmonnapcmeo: mionceio. memam. nayx. 36. Kuis: Arpapna nayka. 2012. Bumn. 41. C. 24-
28.

" Cemenuyk B. T'. TIpomyKTHBHICTH COpTiB KapTorai B ymoBax IliBaeHHO-3aximHoi
yactuHu YKpainu. Kapmonnusipcmeo Ykpainu: nayk. eupo6. oscypuan. Kuis: TOB «ludo-
npuaT. 2014. No 1-2(34-35). C. 39-41.

% CnoGomsn C. O. ExoHoMidHa Ta eHepreTHuHa e(EKTHBHICTh BHPOIIYBAHHS
O37I0POBIICHUX JTiHIN KapTtomii. Kapmonaapcmeo: midicgio. memam. Hayk. 30. KuiB:

Arpapna Hayka. 2014. Bumn. 42. C. 97-106.
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a30T(QIKCaTOPiB 3HAXOAUTHCA B MPSIMIA 3aJIEKHOCTI BiJ pIBHA 1X
BYTJICLIEBOTO UBJICHHS. TOMY MOXHA IPUITYCTUTH, IO PETYJIATOPU POCTY
B TIEPIITY Yepry, aKTUBYIOTH Ipoliecu (POTOCUHTE3Y 1, BIAMOBIIHO, BIATIK B
KOPEHEBY 30HY OPTaHIYHUX KHUCJIOT, IIYKPIiB Ta 1HIIUX CIIOIYK.

[luTtaHHs BIUIMBY pIBHS MIHEpPAJBLHOTO >KHBIICHHS Ta PETYJSATOpa
pocty IloTelTiH Ha NPOJYKTUBHICTh KapTOIUIl BUBYaIU B 30HI1 [lomiccs
VYkpainu. BcTanoBneno, mo o0poOka caiuBHUX Oynb0 UM MpernapaTom
crpusiia MiJBUILCHHIO BpoXaiHOCTI Ha 1,6 T/ra, 300py CyXUX PEHYOBHUH -
Ha 4,4, kpoxmamio - Ha 2,7 m/ra. CymicHe 3actocyBaHHs [loTeWTin 3
MiHEpaJbHUMH JTOOpHBAMHU JO3BOJIMIO OTPUMATH IPHUPICT ypOKAHHOCTI
3QJIEKHO BiJ HOpM J00puB 5,8-9,3 T/ra, 300py CyXux pe4doBUH - 110 13,7-
18,6, kpoxmaito - 1o 8,3-11,9 w/ra. [Ipu cymicHomy BHeceHHi [loTelTiH Ta
MIHEpaJbHUX JOOPUB B po3paxyHKY NgoPgoKioo yposkaiinicTs Oynan0 Oyma
MpPaKTUYHO TaKOlo, SK Ha (oHI OUIBII BHUCOKOI HOPMHU JOOpUB —
N120PgoK150 0€3 oro 3actocyBaHHs.

OpHuM 3 B@)XJIMBUX MHUTaHb JJIS BCIX TPYH PETYJSITOPIB POCTYy €
BUSIBJICHHS crienMdiky iX Jii B 3aJIe)KHOCT1 BiJl BUAY 1 COPTY POCIHH, a
TaKO0 CIOCO0IB 3aCTOCYBaHHSI.

[IpuctocyBanHd KyJIBTYpHMX POCIMH JO YMOB 30BHIIIHHOTO
CEpEeNOBUINA 3aBXIU IOCSATANIOCH IIJISXOM BHBEJACHHS HOBUX COPTIB.
Tenep 3'sBUBCS 1HIIUN M1J1X1]1, TTOB'I3aHUM 3 BIAKPUTTSAM PI3HUX XIMIYHUX
CIOJIYK — PETYJSATOPIB POCTY POCIWH, 3aCTOCYBaHHS SKHUX 3MIHIOE
MIBUIKICTH POCTY 1 TUI PO3BUTKY POCIHH B OakaHOMY HampsMky. Bigomi
CUHTETUYHI PETYJIATOPU POCTY POCIUH — 1€ CTPYKTYpHI a00 (Hi310J0T14H1
aHajoru (ITOrOpMOHIB, Kl 3AaTHI 3MIHIOBaTH TOPMOHAJIBHUI CTaTyC
POCJIMH B 33JJaHOMY HaIpsIMKY.

MexaHi3M pICTperyJirow4doi Ali  O10CTUMYJISTOPIB HA POCIUHU
MOSICHIOETHCSI HACTYITHUM YMHOM: IIBUJIKO NMPOHUKAIOYN Yepe3 MeMOpaHu
B KJIITHHY, BOHU YTBOPIOIOTb KOMIUIEKCH 3 MPOMIXHUMH OlJIKaMH,
MOXKJIUBO 3 perientTopamu ¢iToropMoHiB. Ll KoMILIeKCH omocepeIKOBaHO

BIUIMBAIOTh Ha KOH(OpPMAIIMHUN CTaH XPOMATHHY MiJABUIIYIOYH HOTO
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MaTpUYHY JIOCTYIHICTh ajia cuHTedy PHK- momimepas, ogHodacHo 3 mum
010CTUMYJIATOPU CTUMYJIIOIOTH B KIIITHHAX CUHTE3 O1IKiB. [TimcymMKkoM BCix
[IUX 3MiH € PUCKOPEHHS BCIX POCTOBUX MPOIECIB Y POCIIHHI.

CriBBiJHOIIIEHHS €HJIOT€HHUX (PITOTOPMOHIB MOCTIMHO 3MIHIOETHCS 1
BOHM 3HAaXOJATbCS B JUHAMIYHIA pIBHOBa3l, sSKa MIATPUMYEThCS 3a
pPaxyHOK CHUHTE3Y, po3naay 1 iX nmepemilieHHs 2

XapakTepHOI 0COOJUBICTIO 1i€1 PIBHOBArU € HaAMIpHA PYXJIMUBICTS 1
YYTJIWBICTh [0 30BHINIHBOTO BIUIMBY. AHAaII3 JIITEpATypHUX JKEpen
MoKa3ye, 110 Ha BMICT (ITOTOPMOHIB, iX pIBHOBary B 3Ha4HIA Mipi
BIUIMBAIOTh TaKi 30BHIIIHI (PaKkTOpH, SIK TeMIepaTypa JTOBKULISA, BOJIOTICTh
MOBITPSI 1 IPYHTY, CBITJIIO, IPOMUCIIOBI 3a0PYyTHCHHS.

Y psai poOIT HAroJONIyeThCs, 110 MIHEpAJIbHE >KUBJICHHS
BU3HAYAETHCS HASIBHICTIO €HAOTEHHHUX (D ITOTOPMOHIB. € MPUITYIICHHS, 1110
pa3oM 3 I1HIIMUMH OI10JIOTIYHUMH OCOOJHMBOCTSMH OJHA 3 BaKJIMBHUX
COPTOBUX BIJIMIHHOCTEN B MPOJYKTUBHOCTI POCIMH KapTOIUIl — BMICT B
HUX HEOJHAKOBOI1 KIIBKOCTI MPUPOJHUX (HITOTOPMOHIB, AKI MO PI3HOMY
BILUIUBAIOTh Ha PICT 1 PO3BUTOK KOPEHEBOI CUCTEMH, (DOTOCUHTE3 POCIIHH 1
[IOTJIMHAHHS HUMH €JICMCHTIB MiHEPAIbHOTO SKUBICHHS

Tak, B umiTepaTypi € JaHi, MO OOpoOKa POCIUH KapTOIUIl
pEeryJisiTopaMu poOCTy B MEpioJl Bereraiii Outbill e(eKTHBHA, HIK OYJIbO
nepen  camiHHAM. OONPUCKYBaHHA POCIMH BOJHMMH  pPO3YMHAMHU
perynstopiB  pocty Iloteiitin 1 Emictum C 3abe3nedye HalBuUIlly
e(eKTUBHICTH y (pa3i OyTOHiI3aIlii a00 0OTHOYACHO 3 BHECEHHSIM TTECTHUITU/IIB
(y OakoBux cymimax) mpud OOpoTbOl 3 KOJIOPAJACHKUM KYKOM Ta
dbitopTopo3om. IHIN AOCHIAHUKKA CXWJIBHI J0 JIyMKH, IO Kpalle
Mo€eAHYBAaTH 00pOOKY OYyJIBO 1 BEreTyrounx pociivH kaprorutl. Halikpamiuii

pe3yabTaT MO BPOKAWHOCTI POCIMH KapTOILIl OTPUMAaHO Ha BapiaHTax, 1€

% TIpoayKTHBHICTh KapTOIUT 3aleKHO BiX CIOCOGIB OCHOBHOTO OOPOGITKY IPYHTY B
ymoBax [lomiccs / O. @. Cmarmniit Ta iH. Kapmonaapcemeo: midxesio. memam. nayk. 36. Kuis:
VYpoxait. 1986. Bun. 17. C. 35-38.

% CigaxoBa O. B. BMicT OCHOBHHX KOMIIOHEHTIB GioXiMiuHOro cKiamy OGyas0 KapTorui
Ta iXHE 3HAYCHHS B JIETUYHOMY XapuyBaHHI JoauHu. Kapmoniapcmeo Ykpainu. Hayk.
BupoOH. xxypHai. Kuis: TOB «Inpo-ipunT». 2013. Ne 3-4(32-33). C. 8-12.
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OyneOu mepen camiHHAM  oOpoOmsmmce Bepmuctumom 1 aBivi
OMPUCKYBAJIU HUM POCIUHM Y (pa3i OyToHizaiii i uBiTiHHA 10 10-14 n/ra 3

Bueni  BBaxkaroTh, 10  ONPUCKYBAaHHS  POCIMH  KapTOILTI
perynstopamu pocty Iloreiitin, Emictum C, rymatom HaTpito HEOOXI1JTHO
MOYMHATH B TEPioJ MOBHUX CXOIB, MpPU BUCOTI pociuH 15-20 cMm 1
MpoBOAUTU J10 OyToHi3ali. OOpoOka B OLIbII Mi3HI CTPOKU MPOJIOBKYE
BereTariiHui mepion 32

[Totpeba pocaun B azoTi 1 (docdopi 3abe3neuyeThCcsi, TOJIOBHUM
YUHOM, 332 PaxyHOK 3aCTOCYBaHHS MiHEpaJlbHUX HOOPHUB, BapTICTh SKUX
nopiBHioe 50% cobiBapTocTi MpoAyKIii pocnuHHUNTBA. J{iia Ykpainu 1ie
BeJIMUe3H1 3aTpaTu ( HAa NPUPOJHUM Ta3 i BUPOOHMIITBA A30THUX
100pUB, HA POCIHCHKI Ta appUKAHCHKI allaTUTH — OCHOBHY CUPOBHUHY IS
BUpoOHHUITBA (PochopHux n00puB). TOMy NMUTaHHS W00 3aCTOCYBaHHS
pi3HUX BUIB 1 (opM AOOPUB HA KAPTOILIl CYMICHO 3 PETYJISTOPAMH POCTY
€ aKTyaJbHUM 1 Majl0 BUBUEHUM, MOJAIbIIE JOCIIKEHHS [INX ACHEKTIB €
HEOOX1THUM JIJII OTPUMAaHHS BUCOKOTO BPOXKAK0 KapTOILII.

Bosogitoun  BMIHHSM ~ COpSIMOBYBAaTM B HeoOXigHuM  OIK
(GYHKIIIOHYBaHHSI PETYJSITOPHUX CHUCTEM, MOKHA JIOCSITTH 3HA4YHOTO
M1IBUILICHHS BPOXKAWMHOCTI Ta SIKOCTI BpoXKaro. AJjie 1€ MUTaHHS HOTPIOHO
pO3TJSIaTH TUIBKA B KOMIUIEKCI 3 1HIIMMH €J€MEHTaMH, siIKi (hOPMYIOTh
BpOXKail: 00pOOITKOM TIPYHTY, YJIOOPEHHSM, CHUCTEMOIO 3aXHCTy POCIHH
BiJl Oyp'siHIB, XBOpOO 1 IIKIAHUKIB, 1000pOM IHTEHCUBHUX copTiB. [IpoTe,
IIUPOKE BUKOPUCTAHHS PETYJSITOPIB POCTY CYTTEBO OOMEKYETHCS
NCIKUMHU HEBUPIMICHUMH TpoOJIeMaMH, OIHIEI0 3 SKUX € BHUSBICHHS
cnenr@iky J1ii CHHTETUYHUX PETYISATOPIB POCTY 3aJ€XKHO Bl BUIY 1 COPTY

POCJIMH, a TAKOXK cI0CO0Y 3aCTOCYBaHHSI.

! Bpomak 1. C. ITpoayKTHBHICTh COPTIB KapTOIMT 3aIeXKHO Bif HOPM i CrIOCOGIB
3aCTOCYBaHHS PETYJISITOPIB pOCTy B yMOBax 3axinHoro Jlicocrenmy Ykpainu: aBroped. auc
Ha 37100. BYCH. CTYNEHIO KaH/. C. - I. Hayk: crem. 06.01.09-Pocauanunrso. Binauis. 2005.
20 c.

%2 Bykomosa T. I1. Bioximiumuii ckimax 6yims0 i #HOro BINIMB Ha SKIiCTh KAPTOIIIETPOIYKTIB
/ T. I1. Byxonosa Ta in. KuiB: Arpapna Hayka. 1997. C. 153-160.
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B mitepaTypi CTOCOBHO IbOTO MHUTAaHHS 3YCTPIYAE€ThCA Oarato
MPOTHUPIY, TOMY OJIHUM 3 BOKJIMBUX 3aBJaHb B KapTOIUISIPCTBI € POo3poOKa
HaWOLIBII palllOHABHUX MPUMOMIB 3aCTOCYBAHHS PETYJSTOPIB POCTY 1
MIKpPO100pUB 3

CTBOpEHHS CeJIEKI[IOHEpaMU HOBUX BHUCOKOMPOTYKTUBHHUX COPTIB
KapTOIJli 3 OJHOTO OOKYy, Ta 3MEHIICHHS HaBaHTAXKEHHS HAa IPYHT 3
JApyroro, BUMarae mouryk HoBux (Gopm 100puB, siKi O CIIPUSIIN 3pOCTAHHIO
MPOJTYKTUBHOCTI COPTIB 32 MOMIPHUX HOPM 1X BHECEHHSI.

Kapromis qy>xe BUMOTJIMBA JI0 TOKUBHUX PEUOBUH. {151 OTpruMaHHs
BHUCOKHUX YpOKaiB 1 J0Opo1 AKOCTI OyJIbO BOHM MOBUHHI OYyTH JOCTYITHUMHU
pOCIMHAM BYaCHO, Y HEOOX1MHIN KUIBKOCTI 1 B MOTPiOHIM (opmi. [lum
BAMOTaM 3aJI0BOJIBHSIFOTH Ti JIOOpHWBA, SKi BHOCATBHCS 3 YpaxyBaHHSIM
IPYHTOBHX 3alaciB MMOXWBHUX PEUYOBHH 1 HAMPSIMKOM TOJAJBIIOTO
BUKOPUCTAaHHS KapTomull (CTOJOBAa, HACIHHUIM Marepian, NepepoOKy Ha:
KPOXMaJl, CIIUPT, Ha KOpM s Xy1o6m) >,

[linBumeny moTpedy KapTOIUli B IMOXXHBHUX PEYOBHHAX BHU3HAYAE
TaKOXK 1i ciabopo3BHMHEHA KOpEHeBa cucTeMa. Bara KOpeHIB cKiajae
TIIbKU 7% BiJl Baru HaJI3€MHOI YaCTUHU POCINHU. BpaxoByroun He3HAUYH1
3amacy MOXWBHUX PEYOBUH Y CIPUX OMIA30JEHUX MOBEPXHEBO OTJICEHUX
IPYHTaX, SIKl MEPEBaXKalOTh B 3aXiJHOMY PEriOHI, OTPUMAaHHSA BHUCOKHUX
ypoxkaiB Oynb0 HEMOXJuBE 0€3 3acTOCyBaHHS JOOpHUB. 3aCTOCYBaHHS
MIKpOJOOpUB € HEB1JI €MHOIO YACTUHOIO MIPOMPHUEMCTB IO MiABUIIECHHIO
OPOAYKTUBHOCTI  KapTorutni. MikpoeleMeHTd 37aTHI  IiABUIIYBAaTH
CXOXKICTb T IIOCHIIIOBATH PO3BHTOK POCIHH °°.

Ha pociunax coptiB CBiTaHOK KuiBCbhKHil, OOpiii Ta JIyroBchbka Ha

IOUISTHKaX, JI€ BHUCAUKyBaJld CYIEPENITHUN MaTepiall, MIKpPOJI0OpUBO

8 Hacigaunreo kaptommi. I1. C. Tecmok, M. A. Monouskuii, M. FO. Bnacenko. bina
[epxsa. 2000. 200 c.

¥ TexHONOTHSI TPUMEHEHHSI PETyIATOPOB pPOCTa pacTeHUH B 3emuiefenuu. Memoo.
nocobue. noo peo. C. I1. I[lonomapenxo. Kuis. 2003. 54 c.

% Tecmiok I1. C. Bumory kapToruii 10 yMOB BHpOLTyBaHHs. Kaprorwist - apyruii xi6.

Hayx. nonyn. anom. ons censn y mpvox eun. Kuis: Jlopipa. 1995. Bun. I. 281 c.: in. C. 74-
81.
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Mikom BHOcuIM B (pazy OyToHi3amii B 0akoBidi cymili 13 (QYHTIIUAOM
Pumomin MU, 72 % 3.n. Ta iHcektuimaom Koudimzop, 20 % B.p.k. B
KUIBKOCTI 2,5 1 5 71/T. BigMiueHO MO3UTHMBHUI BIUIMB MpemnapariB Ha picT 1
PO3BUTOK pPOCIMH. BaxjuBe Miclle B I1HTETpOBaHil CHUCTEMi 3aXUCTy
KapTOIUII MalOTh MIKPOEJIEMEHTU. BOHU CIpUSAIOTh 3aXUCTY KapTOILIl BiJ
psly TpUOKOBHX 1 OakTepiaibHUX XBOpPOO, ajie Ha BIAMIHY Big Ail
(GyHTIIUAIB 3M1MCHIOETHCS 1I€ 32 PaXYHOK MOCHIJICHHS IMYHITETY POCIUH %

3acTocyBaHHSI TEPEANIOCAAKOBOI 0OpOOKH Oyib0 PO3UYMHOM COJIEH
MmikpoenemeHntiB (B, Mn, Cu, Mo, Zn), m03aKOpeHEBOTO I >KUBJICHHS
POCJIMH B TIEp10]] MAaCOBUX CXOMIB N3g 1 0OnpucKyBaHHs Oaamuist yepes 15
nHiB micas mosiBu cxoaiB 0,05 %-HuM MiAHUM KyHOpOCOM 3HUKYBAJIO
ypaxeHHs pociuH ¢itodTopo3om Ha 23-32 %. 3acTocyBaHHS, OKPIM IIUX
3aXOfiB, 1€ OJHOTO — TPUPaA30Be OOMPUCKYBaHHS (YHTIUIAMH,
3HIDKYBQJIO  ypaKeHHS  KapToruli  copty  llpuekynbcbhka  paHHS
MaKpOoCIopio3oM 37

AHai3 JiTepaTypy CBIIUYMTH, 1110 3a JIOMIOMOTOI0 PETYJISITOPIB POCTY
Ta MIKpPOJOOpPUB MOXXHAa 3HAYHO IIJABUIIUTUA MPOAYKTHUBHICTH POCIUH
KapTOIUIi, 301IBIINTHA BPOXKANHICTh 1 TOKPAIIUTH SIKICTh OYJIBO0.

[IpoTe, BIIMB IUX IpeEnapariB, PEryJsITOPIB pOCTY, MIKPOJIOOPUB Ha
POCIHHY, ii pICT, PO3BUTOK, MPOJYKTUBHICTb 1 SIKICTh MPOYKI[li BUBUCHUI
HEJIOCTAaTHBO.

Tomy, BaXJIMBUM HaMpPsIMKOM JOCHIDKEHb € TOHIYK CHOCO0IB
HaNOIbII €()EKTUBHOIO 3aCTOCYBAHHS PETYJSATOPIB POCTY 1 MIKpOJOOpUB
JUIS. TJBUILEHHS MPOJYKTHBHOCTI POCIHWH KapTOIUIl 1 TMOKpaIlIeHHS iX

SKICHUX ITOKA3HHUKIB.

% Tecmox I1.C. BupomyBammsin cronoBoi kapromm. Kuis: Vpoxait. 1976. 96 c.

(BumaHHSI IpyTe JOMOB. 1 mepepooit.).

Tecmok II. C., Kneus C. A. BausiHMe METEOPOJIIOTMYECKUX YCIOBUM BET€TALIMOHHOTO
Neprosia Ha YpOXKAMHOCTh U KauecTBO Kaprodensi. Kapmogenesoocmeo: mesnceed. memam.
Hayu. co. Kuis: Ypoxait. 1987. Bem. 18. C. 47-49.
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/. BniIiuB cnoco0iB Ta TEPMiHIiB 3aCTOCYBaHHSI PeryJsiTopa pocTy
Emictum C Ha picT i PO3BUTOK POCJIMH KAPTOILIL, GOpPMyBaHHA

BPOKAK0 Ta AKICTHh COPTIB KAPTOILIL Pi3HUX I'PYHN CTUIJIOCTI

PicT 1 po3BUTOK pOCIIUH — 11€ O€3MEepEePBHUIN MPOLIEC, Y IKOMY OKpeEMI
dazu, 1O PIi3HATBCS MDK €000 B OCHOBHOMY  (Di310JIOT1YHUM 1
010XIMIYHMM CTaHOM, TIOCTYTOBO MEPEXOATh OAHA B OAHY. Jluie Aeski 3
HUX BUSBIISIOTH 30BHIMIHI 03HaKH. e ¢a3um cxomiB, OyToHI3aIii, IBITIHHA,
BiIMHpPAHHS KaPTOILIHHHS .

3acTtocyBaHHsl perynsTopa pocTy Emictum C jemnio BIUIMBAIO Ha
TPUBAIICTh MDK(Pa3HUX TMEpioMiB, ajie B 3HAYHIM Mipl 3ajexano BiJ
O10JIOT1YHUX BJAcTUBOCTEH copTy. Ockiapku copT kapTtomut CeprnaHOoK
HAJICKUTH 10 TPYIU PaHHBOCTHUTIINX, a COPT Bipa — 10 cepeHbOCTHUTIINX,
TO TPUBAIICTH BCiX (peHosoriunmnx a3 y copty CepnaHok Oyjia MEHIIIOIO,
HDXK y copTy Bipa (okpim nepiogy caaiHHs — CXOH).

Vpoxkail KapToILll € IMOXIIHUM BiJ KIIBKOCTI cTeOell, X BHCOTH,
IUIOMII JIMCTS, TPUBAJIOCTI All aCUMUISIIAHOIO amapary, KUIbKOCTI 1
cepeaHboi Macu OynbOu. BcCl arpoTexHiuHi 3axoAu, IO IPOBOASTHCH,
MOBHHHI OyTH CHOpPSIMOBAaHI Ha CTBOPEHHSA ONTUMAJbHUX YMOB IS
(hopMyBaHHSI Ha3BaHUX YNHHUKIB YPOKAUHOCTI »

KinbkicTe creben B Kyl 3alexana Bij ocobmuBoctei copty. [lpu
BHMBUYEHHI CIOCOOIB 1 TEPMiHIB 3aCTOCYBaHHs peryistopa pocty Emictum
C BCTaHOBJIEHO, IO JICII0 OUIBITY CTEOJI0YTBOPIOIOYY 3/IaTHICTh MaB COPT
Bipa. 3actocyBanHs perymnsitopa pocty Emictum C cripusizio 3011bIIEHHIO
KIIBKOCTI CcTe€0€eJI 1 BUCOTH POCIUH 000X COPTIB MOPIBHSAHO 3 KOHTPOJIEM
(6e3 00poOKku (Tabd. 1)).

binpima kiMpKICTh cTEOEN 1 BHUCOTa POCHHMH OyJia Ha BapiaHTax, Je

pociuan 00poossin Emictumom C y ¢asy cxofiiB. Y paHHbOCTHUTIIOTO

% Bracenko M. 10., BenbsminoBa-3epuosa JI. /1., ManekeBud B. B. ®i3ionorist pociuH 3
ocHoBamu O1oTexHoJorii. bina Lepksa: BIAY. 2006. 502 c.

% Bormanos O. I, Ocummuyk A. A., Kpasenp O. @. BaxiuBuii pe3epB MiIBUIICHHS
BPOKaWHOCTI KapToIuli. Bichux cinbcvrococnooapcvroi nayku. Kui. 1986. Ne 6. C. 21-23.
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copty CeprnaHok BUCOTa POCIUH ckiaaana 49,5, y cepeanbocturiioro Bipa
— 53,6 cm, mo BigmoBimHO Ha 10,9 1 12,9 cm Oinbine TOPIBHSIHO 3
KoHTposieM (6e3 o0pobOku). O6podka Emictumom C Ha Bapiantax ¢asa
cxodiB + aza OyrToHizalii Ta cXojaiB + OyTOHI3allisl + IBITIHHSA HE
npu3Besia 0 JAIbHIMIIIOr0 HAPOCTAHHS BUCOTH POCIUH KapTOIUIl HiI B
OJIHOTO 3 copTiB. HaBmaku, BiAMIYEHO JIE11I0 3MEHIIICHHS BUCOTU POCIUH
MOPIBHAHO 3 BapiaHTOM, JIe OOpPOOKY pEeryJsiTopoM POCTY MPOBOJUIN Y
¢a3zy moBHux cxoxiB Ha 1,5-1,6 cm y copty Cepnanok 1 Ha 1,8-2,3 cm
copty Bipa.

Tabnuysa 1
BruiuB cioco0iB i TepMiHIB 00POOITKIB PeryJsitTopomM pocTy
Emictum C Ha 0ioMeTpHYHI NOKA3HUKH POCJTHH KAPTOILIi COPTIB
Pi3HMX IPYI CTUIJIOCTI

CepmaHox - Bipa -
TepMinu Ta criocobu PaHHBOCTUTJINN CEpPEIHbOCTUTIINI
00pOOKH PErysiTopoM BHCOTA TIona BHCOTA Iona
pocty Emictum C* POCJIMH, CM JIACTS, POCJIMH, CM JIACTS,
* THC.M?/Ta * * THC.M/ra *
Koutpons (6e3 00poOkm) 38,6 20,0 40,7 25,0
O6poOka O0ynb0 40,4 23,7 42,8 29,1
O6poOka pocmuH y dazy: 495 343 536 385
- IOBHUX CXOJIiB
- cx0/iB + OyToHi3amii 479 31,7 51,8 36,0
- CXOMIB + ByTomIzanii + 48,0 31,4 51,3 35,4
I[BITIHHS

* - 00miku 110 610METPUYHUX MOKA3HUKAX POCIMH MPOBEACHI B (pa3y IBITIHHS.
* - 00pobky Emictumom C npoBoauiu 3 po3paxyHky 10 mu npemapaty Ha 300 1 Boau Ha 1
ra IIoIl.

OO6poOka OyJIbO Ta BEr€TaTUBHOI MacH PETyasaTOpoM pocty Emictum
C no3uTHBHO BIJIMBAJIa HA aCUMUIAIIINHY TTOBEpXHIO JIUCTs. [1noma mucts
cepeaHboCTUrIIOro copTy Bipa Oyra memio O11bI1010, Hi’K PAHHHOCTHUTIIOTO
copty CeprnaHok 1 cTaHOBHWJIa Ha KOHTPoJ1 (6e3 o0pooku) 25,0 THC.M?/Ta,
npu 00poOii O0ynsd perymstopoMm pocty Emictum C nmcTkoBa Tiola
3pocia Ha 4,1 tic.M*/ra. Hail6inpImii Brums peryssitopa pocty EMictum
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C Ha 3pocTaHHs aCHMUISIINHOT MOBEpPXHI JUCTKIB OyB Ha BapiaHTax 3
MPOBEICHHSIM 00pOoOKH y (Da3y moBHHMX cxoiB. Ilioma mucts Ha 1IbOMY
BapiaHTi y paHHbocturioro copty CepmaHok ckimanana 34,3, 'y
cepeHboCcTUrIoro copry Bipa — 38,5 THC.M?/ra, W0 BiAnoBixHO Ha 14,3 i
13,5 Tic.M?/ra Gisnbiue MOPIBHSAHO 3 BapiaHTOM (0e3 00poOKH).

binem edexkTuBHOIO BHSABUIACHL 00pOOKa PEryiIsiTOpoM POCTY
Emictum C He Oynp0, a pOCIMH KapTOIUIl y Tepioja Bereraiii. Y cOpTiB
KapTOIUIi 000X Ipyn CTUTIIOCTI Mpu 0OpoOIIl peryastopom pocty EMictum
C B ¢a3y moBHHX CXOJiB BIAMIY€HI MaKCUMaJbHI 010METPpUYHI TTOKa3HUKH
POCIIMH KapTOIUI: KUIBKICTh cTeOen Ha oauH Kyuy — 4,2-4,7 1mT., BUCOTA
pociuH 49,5-53,6 cMm, rioma aucts 34,3-38,5 THC.M?/Ta.

Cepen ¢akTopiB, K1 BIUIMBAIOTh HA PIBEHb YPOXKANHOCTI KAPTOILI, €
3aCTOCYBaHHSI PEryasiTopiB pocTy. Oco0IMBO BaKJIMBUM JJIsI BCIX TPyl
PETYIISITOPIB POCTY € BUSABICHHS CIIEU(DIKK 1X il B 3aJIKHOCTI BiJT BUIY 1
COPTY POCIHH, @ TaKOX CHOCOOIB 1 TEpMIHIB iX 3aCTOCYBaHHS, IO A€
MOXJIUBICTh CIIPSIMOBAHO PETYJIIOBATH HAWMBAXKIIMBIII 010JI0TTYHI MPOLIECU
B POCIMHHOMY OpraHi3Mi, HaWMOBHIIIE pealdi3yBaTH MOTEHINNHHI
MO>KJIMBOCT1 COPTY, FOpUIy ©

[Ipu 00poOLi pocnuH KapTomuil peryisaropoM pocty Emictum C
ypoxaiHicTh y copty CepnaHok ckiamana 25,1-25,3, copty Bipa - 28,4-
29,6 T/ra, mo BianosigHo Ha 3,1-3,3 1 Ha 2,7-3,9 T/ra OuIbllIe MOPIBHSIHO 3
KoHTpojeM (0e3 00poOku). Ilpupict ypoxaiHocti y copty CeprnaHok B
INPOLIEHTHOMY BiJHOIIIEHHI cTaHOBUB 13,6-15,0, y copty Bipa — 10,5-15,2 1
OyB ICTOTHUM HE3aJIeKHO BiJ KpaTHOCTI 1 ()a3u OOpOOKH PEryssiTopoM
pocty Emictum C.

Haii0is1b111 CyTTEBUM MPHUPICT YPOXKAIO BlJl 3aCTOCYBAHHS PETysATOpa
pocty Emictum C OyB Ha BapiaHTax, J€ O0OpOOKY POCIHUH MPOBOIAWIH Y
a3y noBHuX cxoAiB. [IpupicT ypoxaro Bif peryyisiTopiB poCTy Ha I[bOMY

BaplaHTi y paHHLOCTUTIIOTO copTy CepraHok OyB ICTOTHUM 1 ckianas 3,3

0 Jlyk’sinenko 1. A., Hopuwuit A. I1. BecHsne Ta niTHe BUpPOLIYBaHHSA KapTOIUIl B CTEIy
VYxpaiau. J{ninponerposcek: [Ipomine. 1971. 145 c.
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npu HIPgs 2,9 1/ra, y cepegubocturioro copty Bipa — 3,9 mpu HIPys
2,6 1/ra (Tabm. 2).

O6pobka Oynp0 perymastopom pocty Emictum C mopiBHSHO 3
00poOKOI0 pociuH, Oyna MEHII €(EeKTUBHOIO, MPUPICT YypOXKa MOpH
1IbOMY CKyiaaaB Juie 23,1-2,5 1/ra.

Ha ocHOBI IbOTO MOKHaA 3pOOUTH BHCHOBOK, III0 B CEPEIHHOMY 3a
TPU POKHU TMOJHOBUX JOCIIPKEHb HalOUIbil e(eKTUBHOIO € 00poOKa
perynstopom pocty Emictum C mo BereratuBHIM Maci y a3y MOBHHUX
cxomiB. O0poOka perymsitopoMm pocty Emictum C Oynb0, HE3anexXHO Bif
COPTY, € MEHIII €(p)EKTUBHUM arpOTEXHIYHUM 3aX0JIOM.

Bmiue perynstopa pocty Emictum C Ha ypoxailiHICTh OyB

PIBHO3HAYHUM 151 COPTIB KapTOIUIl 000X IPYI CTUTJIOCTI.

Tabnuys 2

BruiuB cioco0iB i TepMiHiB 00po0ku peryasstopom pocty Emictum C
HAa BPOKANHICTh KAPTOILJIi COPTIB PiI3HUX IPYN CTUIJIOCTI

Cepnanox - Bipa —
PaHHBOCTHUTTIUI CepeaHbOCTUTIINI
Tepminu Ta criocoou . HpHpICT TpUpICT
00poOKH ypoxau= | ypowalo Bil yposKaii- YPOKAIO Bl
HICTD, pEryJATopiB | . PEryIATOPIB
T/Ta pocTy HICTS, T/Ta pocTy
T/Ta % T/Ta %
KonTtpoas (6€3 00poOKmH) 22,0 - - 25,7 - -
O06poOka Oys0 24,5 2,5 11,4 27,8 2,1 8,2
OOpobxkapocmuny dasy: | o5 | 33 | 1509 | 206 | 39 | 152
- IOBHUX CXOIB
- CX0JIiB + OyToHi3aIii 25,0 3,0 13,6 28,4 2,7 10,5
- CXOMIB + OyTomIsaNii + 251 | 31 | 141 | 287 | 30 | 116
LBITIHHSI ' ' ' ' ' '
HIPgys 2,9 2,6

OCHOBHUMM CKJIaJOBUMHU MPOJYKTHUBHOCTI KapTOIUIl € KUIbKICTb
Oynb0 mifg Kyiiem Ta Maca OyJbp0 oJHOro Kymia. JlaHi mpo BIIUB CIIOCOO1B
Ta CTPOKIB 3acTOCyBaHHs perymsTopa pocty Emictum C Ha cKi1agoBi

BPO’KAr0 COPTIB KapTOIUIl PI3HUX TPYI CTUTIIOCTI HaBeeHI B Ta0uIIl 3.
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Tabnuys 3
BruiuB cnmoco0iB Ta TepMiHIB 3aCTOCYBAHHSA PeryJasiTopa pocTy
Emictum C Ha cKJIa0Bi BPOKAaK COPTIB KAPTOILII Pi3HUX TPy

CTHUIJIOCTI
CepnaHoxk - Bipa —
PaHHBOCTHUTJINH CePeHbOCTUTIINI
. O o . p— O o o —
TepMminu Ta ciocoOu a = ) E 3 § a = ) % ) §
5 = =82 2|5 g SN =
= = B | L E =° g
& “
Kontposs (6e3 00poOKm) 10,0 68 81,5 14,3 65 76,8
O0poOka 0yb0 12,5 70 85,7 15,7 72 80,1
ObpodKa pociun y (asy: 130 | 72 | 860 | 159 | 75 | 846
- IOBHUX CXOIiB
- cxo/iB + OyToHI3a1ii 12,7 71 88,3 16,0 76 82,9
~ CXOIB + OyTOHI3aNi + 128 | 72 | 874 | 161 | 75 | 832
[BITIHHA

[Ipu oO6pobui Emictumom C mepen caminusM Oynp0d crocTepiraBcs
HE3HAYHUM TPUPICT KUIBKOCTI Oynb0 1 iX Maca B pPO3paxyHKY Ha OJIUH
Kyil. SAkmo Ha KoHTpoJi (0e3 00poOKM) KIIBKICTh OYJbO MiJ KYIIEM Yy
copty Cepnanok ckiangana 10, y copty Bipa —14,3 mrT., npu oOpooOIt
Oynb0 peryyisiTopoM poCTy iX KUIBKICTh BIAMOBIAHO 3pocia Ha 2,5 i
1,4 mtr.,, a maca TOBapHMX Oynab0 3pocTaia B CEPEIHBOMY 3a POKHU
nocmimkens Ha 2,01 7,0 1.

[Ilo ctocyerbcsi 00poOku Emictumom C BereraTuBHOI Macu, TO
BIIMIY€HA TEHJICHIliSA 10 AAJIBHIAIIOrO 3pOCTaHHS KIIBKOCTI OyipO Mif
KymieMm 1 ix macu Ha 3,01 1,8 mt. Ta Ha 4,01 10 .

[cTOTHOT PI3HUILI M1k KUIBKICTIO OyIb0 MIJT OJHUM KYIIEM 1 IX Macoro
3aJIEKHO BiAg (a3 1 KpaTHOCTI OOpPOOKH POCIHUH PETYISITOPOM POCTY
Emictum C y copty CeprnaHok He BUSIBIEHO. SKIio nmpu oOpoOIli pOCIUH y
a3y MOBHUX CXOMIB KIJIBKICTh OyIB0 Mija KyImieMm ckiagana 13,0 mT., To Ha
BapianTi oOpoOka EmictumoMm B a3y MHOBHUX CXOJIB + OyTOHi3allis

KUIbKICTh Oynib0 y copty CepriaHok Oyiia A0 MEHIIOK0.
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Y copty Bipa HaBnaku npu o6poOiii perynstopoM pocty Emictum C
JEeNIo 3pocTana KUIbKICTh Oynbp0, Maca ToBapHOi OynbOH, BIJCOTOK
TOBapHUX Oynb0 BiamoBiaHo 3 15,9 no 16,1 mr., maca3 75 no 76 t.

bioximiuHuii cknan OynbO € OJHUM 3 HAaWBAKIIMBIIIKUX MOKA3HUKIB
XapyoBOi I[IHHOCTI KapTOIUIl Ta ii KyJIHApHUX BIJIACTUBOCTEN 1 MOXKe
3MIHIOBATUCh  3aJIEKHO BiJ TIPYHTOBO-KJIIMAaTUYHUX YMOB, pIBHSA
yA0OpEeHHS Ta 0COOJIMBOCTEN arpoOTEXHIKA BUPOLTYBaHHS, COPTY Ta IHIIIE.

OCHOBHMMM TIOKa3HUKAMH SIKOCTI KapTOIUIl € HarpoMajKeHHS B
Oynp0ax cyxoi pe4OBHHHM 1 KpOXMAJTIO, BIJl YOTO 3aJI€XkKaTh 11 TOCIIOAAPChKI,
CMaKOBI Ta TEXHOJIOT1YH1 BJIaCTUBOCTI.

BcraHoBieHo, 0 BMICT CyXO1 pe4yOBHMHH Ta Kpoxmanto Ha 66,0 %
00OyMOBJIEHUI BJIACTUBOCTSIMU COPTY, Ha 8,4 % - ymoBaMu poky 1 Ha 5,5 %
- MICLIEM BHUPONLYBaHHS “

Pesynbrati HaAmmx AOCIIIKEHb CBIIYaTh MPO BIUIUB PETYISATOpA
pocty Emictum C Ha siKicHI TOKa3HUKH OyJIs0 (Tadi. 4).

Binomo, mo B cBik0310panux Oynb0Oax Ounbiie 30 % ByriaeBojiB
Ipunajgae Ha Kpoxmaib, sAkui ckianae 70-80 % cyxoi pedoBuHu. IcHye
MEeBHA KOpEJslis MK BMICTOM CyXOi peUOBMHH 1 Kpoxmamno. Bona
BUPAXKAETHCS  BIJIHOCHO TMOCTIMHOIO BEJIMYMHOK PI3HHUII MDK  iX
MPOLEHTHUM BMICTOM 1 CTAHOBHTH 5,75 %. BMICT KpoXMalito B KapTOILI €,
HacaMIiepesl, COPTOBOIO O3HAKOK 1 3HAYHO 3aJICKUTh BiJ] BIACTHUBOCTEH
copry “.

3acTOoCyBaHHSI PETyJIsTOPIB POCTYy MPU3BEIO JIO HE3HAYHOTO
3HUKEHHSI BMICTY CyXOi PEYOBHMHHU Ta KpPOXMalll0 B OyJibOaxX KapTOIIl
OUIBIIMK BIUIMB HA 1[I MOKAa3HUKU Majdud OCOOJHUBOCTI COPTIB, Kl MH
BUBUYAJ. B cepeqHbOMy 3a POKH JOCHIIKEHb, BMICT CyX0i pEUYOBHHU Ha
KOHTpOJi (0e3 00poOKH) y paHHBOCTUTIOTO copTy CepraHoK CKJajaB

20,4, a y cepeaubocturiioro copty Bipa — 22,9 %, kpoxmaiio BiANOBIIHO

" Tecmiok II. C., Momnorskuii M. 5. IIpakTunnii nopagHuk kapromrapa. JIynsk: Kuit.
1999. 266 c. (Hayk. momyJ. BUL.).

2 Biacenko H. E., Maiictpenko C. M., Mopo3 M. U. Viyumenue kauectBa KapToders.
Kuis: Ypoxaii. 1979. 71 c.
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14,7 1 17,1 %, T06TO copT Bipa 3rigHO cBOiX 010JOT1YHUX BIIACTUBOCTEH

OyB OLIBII KPOXMATUCTUM MOPIBHAHO 3 cOpToM CepriaHok.

Tabnuys 4
BB ¢nnoco0iB Ta TEPpMiHIB 3aCTOCYBAHHS Peryjsiropa pocTy
Emictum C Ha sIKiCHI IOKa3HUKH 0YJ1b0

CenaHOK - paHHbOCTUTJIUI Bipa — cepennpocturiauii
Bwmicr: R Bwmicr: .
TepMminu Ta B 5 5 = % - 5 o = % -
croco6u 06pobxn (S 3 ¢ = X EE2E249% % = =X EE2 825
c7 |2 EEfF g leg 1885872
R | = T = Q Z = =
Konrpous 03] 504 | 147 | 78 | 322 | 229 | 171 | 68 | 439
00poOKHM)
O6poOka Oynp0 20,7 | 149 | 81 | 365 | 234 | 176 | 70 48,9
OOpobka pociauH y
da3zy: 203 | 146 | 84 | 369 | 232 | 175 | 71 52,1
- IOBHUX CXOJIIB
" CXOMB T 202 | 145 | 82 | 362 | 231 | 174 | 70 | 494
OyToHi3aIlii
- cXo/iB +
OyToHi3arii + 202 | 145 | 8 | 36,4 | 232 | 175 | 72 50,2
BITIHHSI

Haii0iibIl BUCOKMM BMICT CYXHMX PEUOBHH 1 KPOXMAJIIO y COPTIB
KapToIuii, OyB Ha BapiaHTax, J€ BHUPOIIyBwIM OynsOu, 0O0poOIIeH]
Emictumom C. BMmicT cyxux pedoBuH copty CepnaHOK Ha IbOMY BapiaHTI
ckianas 20,7, kpoxmanio — 14,9 %, Buxig KpoxMalito 3 KO)KHOTO rekrapa —
36,5 n/ra, y copty Bipa BignmosigHo 23,4 1 17,6 % Tta 48,9 u/ra. Ilpupict
KPOXMAJIIO MOPIBHSAHO 3 KOHTpojeM (0e3 o0poOku) cknagas 0,2 1 0,5 %,
BUX1J] KPOXMAJIIO 3 KOKHOTro rektapa 0y Ha 4,2 1 5,0 11/ra O11bIINM.

[Ipu oOpoo6ui pocaun Emictumom C B mepiof BereTalli BiAMiueHa
TEHJEHIIISI O 3MEHILIECHHS BMICTY KPOXMAJIIO 1 CyXOi PEYOBHHU Y
panHbocTuriioro copty CeprnaHok. BMICT iX OyB HUXKXYUM MOPIBHSHO 3
BaplaHTOM KOHTpoJib (0e3 o0poOkwu). IIpoTe, y cepeHbCTUTIIONO COPTY
Bipa o0po0Oka, sk Oyib0, Tak 1 HaA3€MHOI MacH, MpU3BeIa 10 3POCTAHHS

BMICTY CyXOi pe4oBUHH 1 kpoxmaito Ha 0,3-0,5 %.
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[I{o cTocyeThes HITPATIB TO, IO 000X COpTax, SIK Ipu 00poOITl OyIKO,
TaK 1 mpu 00poOlIl BEreTaTUBHOT MaCH, BMICT iX 3pocTaB 3 78 10 85 MI/KT y
copty Cepmnanok 1 3 68 mo 72 mr/kr y copty Bipa. HaiGinpmuii BMIiCT
HITpaTiB B OynbOax OyB Ha BapiaHTax, A€ HIPOBOAUIN TPHOXPA30BY
00poOKy BereTaTuBHOI Macu: [-11y — B a3y moBHUX cXO/iB, II-ry - B a3y
oyrtonizaiiii 1 III-Tt0 — B pa3y uBITIHHS.

Otxe, 3acTtocyBaHHs peryistopa pocty Ewmictum C chpuse
3pOCTAHHIO  BUCOTH  POCJIMH, ACUMUISAIIMHOI  TMOBEPXHI  JIUCTS
panHbocturioro copty Cepnanok Ha 14,3, cepeaubocTuriioro copty Bipa
Ha 13,5 THC.M?/Ta.

Haiibinbm edextuBHOO Aisi perynstopy pocty Emictum C Oyna Ha
BapiaHTax, Ji¢ oOpoOKYy Haca/PKeHb MPOBOAWIM y (Pa3y MOBHHUX CXOJIIB.
VYpoxkaitaicts copty CepnaHok TyT ckianana 25,3, copty Bipa — 29,6 1/ra,
o Ha 3,3 1 3,9 1/ra a6o Ha 15,0 1 15,2% OimpIie MOPIBHSIHO 3 KOHTPOJIEM
(6e3 00poOKHM).

BruuB perynsaropa pocty Emictum C He 3anexxaB BiJ 010JIOTTYHUX
BJIACTUBOCTEN COPTY 1 110 000X copTax OyB piBHOZHAYHUM.

SAkicHi moka3HUKU Oynp0 3ajexHO Bij 3acTtocyBaHHs Emictumy C
HalOUIbIl BUCOKUMU OyiH mipu oOpoOIl Oyias0. BMicT cyxoi pedoBuHH 1
KpPOXMAJII0 MO 000X copTax Ha oMy BapiaHTi ckiagaB 20,7 1 14,9 y
copty Cepnanok Ta 23,41 17,6% y copty Bipa.

Ha ocHOBiI mpoBeleHUX ITOCHIIKEHb BCTaHOBJEHO, IO OOpPOOKY
perynstopoM pocty Emictum C, HEOOXITHO MPOBOAUTHU Yy (pa3y MOBHUX

CXO/IiB, 3 po3paxyHKy 10 mi npenapary Ha 300 sniTpiB Boau Ha | ra miomil.
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8. EQekTHBHICTH 3aCTOCYBaHHA peryJsiTopa pocty Bepmucrum nist

COPTIB KapTOILIi 32J1€5KHO Bijl IX 0i0JIOTiYHHUX BJIACTHUBOCTEM

PO3BUTOK pOCIMH XapakTEepU3yeEThCAd 3MiHaMH  (P1310JIOTTYHUX
GyHKIIA OpraHi3My Ta OPraHOTBOPYMX MpoIlieciB. BOHU 3yMOBIIOIOTH
MOSIBY HOBUX OpraHiB 1 3MiHU MOp(QoJioriyHux o3HaK pociuH. CTpoku
MOSIBU CXOJIIB € MOYaTKOM BIJUTIKY HACTaHHS BCIX HACTYmHHUX (a3 pocty i
PO3BHUTKY .

MacoBa mosiBa CXOJIB Ha BapiaHTax, N¢ OyJbOu mepesn CaaiHHAM
00pobunu perynsitopom pocty Bepmuctum BigMmiueHa y copty Ko63a Ha
3-5 nHiB, y copty Jlerenna Ha 2-3 nmH1 paHilie, HDK Ha KOHTpoji (0e3
00poOkm). Y cepennponizHbOro copty Oxcamut-99 o00poOka Oyian0
pEryasaTOpOM pocTy BepMucTuM HE BIUIMBaja Ha TPUCKOPEHHS IMOSBU
cxo/11B. BoHU MOSIBUITMCH OJTHOYACHO 3 KOHTPOJBbHUM BapiaHTOM.

[Ipu mnpoBemeHHi 0OpoOKM pocHWH Yy pi3Hl ¢a3u  Bereraiii,
OyToHi3alis po3nodanack y copty KoO3a Ha 2-4, 1nBiTiHHA Ha 2-3 1HI
paHillie, a BEreTaliiiHui nepioJ MPOJOBKUBCS Ha 5-7 THIB.

O6pobka Oynb0 perynsiTopoMm pocTy Bepmuctum BIUMBajia Ha
MOKPAILIEHHSI CXO0XKOcCTi Oynb0. Skmo Ha koHTpomi (0e3 00poOKn)
3pIJKEHICTh HACAKeHb y paHHboCTHUTIOTO copTy Kob3a ckmamgana - 12,
cepeauabocturiioro Jlereuga — 7 1 cepenaponizaboro Oxcamut-99 — 10 %,
TO TIpu 00poOI1l OyIEO0 BepMUCTUM 3pimKEHICTh CXO/11B 3MEHIIIWJIACh Ha 4-
5 %.

Perynarop  pocty BepMuctuM  NO3UTHBHO  BIUIMBAB  Ha
CTE0JIOYTBOPIOIOYY 3JIaTHICTh YCIX COPTIB KapTOIUIl, $SIKI MU BHBYAJIU
(Tabm. 5).

Criji BIAMITUTH, III0 ONITUMAIBHUM CTEOJIOCTOEM Ha 1 Ta JJis paHHIX
1 cepelHbOpPaHHIX COPTIB KapToruli BBaxkaeTbcss 250 Tuc. mr./ra. 3a
00poOku Oynap0 perynsTopom pocty Bepmuctum crelnocTii  y

panHbocTHUrIIOro copty Ko03a 3poctraB He3HauHo, Jwuiie Ha 3%. s

3 ®izlonoriuni ocHOBH peryssimii mocyxoctiiikocti kapromil. [Tia. pex. . I1. ['puroprok,
T. I1. Hwxauk. Xmensuutpkuii. Kuis: Bua-Bo Cepris [TanTtioka. 2004. 236 c.
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CEePEeAHBOCTUTIIOTO COPTY Jlerenaa i cepeHboMni3HLOro copTy Oxcamut-99
BILUTUB OOPOOKH PEryIsTOPOM POCTY Ha CTEOJOYTBOPIOIOUY 3/IaTHICTh
Oyna OuIbIl ePEKTUBHOIO, IPUPICT CTEOEN B PO3paxyHKY Ha OJIUH TeKTap
3pic Ha 26 1 17 Tuc. mt./ra abo Ha 7,71 7,8 %.

Haitbinpmmm  crebnocTii OyB Ha BapilaHTaX, JA€ IPOBOJIWIN
TpUKpaTHy 00poOKy Bepmuctum, a came: y ¢a3u MOBHUX CXOMAIB +
OyToHizaris + nBiTIHHA. KibKicTh cTe0en Ha 1[bOMY BapiaHTi 0OpPOOKH Y
pannbocturioro copry Ko6G3a cranoBuia 296, cepeaHbOCTHUIIIOTO

Jlerenga — 394 1 cepenuponizaboro Oxcamut-99 — 264 tHc. mr./ra.

Tabnuys 5
Crte0/10yTBOPIOOYA 31ATHICTH COPTIB KAPTOILII Pi3HUX IPyN
CTUIJIOCTI 3aJI€KHO BiJ 1il peryjstopa pocty Bepmucrum

Coptu
Ko63a - Jlerenna - OxcamuT-99 -
Tepminu Ta ciocobu PAaHHBOCTHUTIIUN | CEPETHBbOCTUTIINN | CepeaHbOII3HIN
00pOOKHU PeryasaTopom KinpkicTh cTeben
*
pocty BepmHcTim y Ky, Ha | y Ky, | Ha 1 ra, Y |l mal ra,
ra, KYIIIi,
IIT T THUC.IIT TUC.IIT
THC.IIT TIT
Kontpos (6e3 00poOkm) 5,0 260 6,5 338 4,0 219
O6pobka Oys0 5,2 268 7,0 364 4,3 236
O6poOka pocnuH y dazy:
- IOBHUX CXO/IIB 54 281 7,2 375 4.6 253
- cxo1iB + OyToHi3arii 5,4 281 7,6 394 4.6 253
“oxomB +Oyromizauii | 5o | o9 | 76 | 304 | 48 | 264
I[BITIHHSA

* 00poOky Bepmuctum npoBoauiu 3 po3paxyaky 10 i/t 6yns0, Hacamkens 10 n/ra.

He3anexxHo Big Tpynmu CTUTJIOCTI MO COPTax CIOCTEPIranoch
3pOCTaHHA CTEOJIOCTOI MpU O00pOOLl HACaIKEHb PETYIATOPOM POCTY
Bepmuctum, y copry Ko63a - na 36,0, Jlerenaga — na 56,0, Oxcamur-99 —
Ha 45 Tuc. creben Ha 1 ra.

Mix copTamu KapToOIUIi, sIKi MA BUBYAJIM, ICHyBaJla 3Ha4YHA PI3HUIIS B
CTEOJIOYTBOPIOIOUIM 34aTHOCTI, fKa, B TMEpIIy 4Yepry, 3ajexana Bij

KUIBKOCT1 yTBOpeHux cteden B kymii. Copt KoG3a B cepelHbOMYy yTBOPIOE
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5,3 crebna na kyul. Coprt Jlerenga OyB Oiiabin 0araTocTeOJIOBUM i
yTBOptoBaB — 7,2, copt OkcamuT-99 MaB HallMEHIy KUIBKICTh CcTeOEn —
4,5 wT. B pO3paxyHKy Ha OJIMH KYIII.

BposkaliHiCTh KapTOILIl TICHO IIOB’s3aHa 3 IUIOMICIO JIMCTS B
pPO3paxyHKy Ha OJIUH rekTap. Ha BenInunHy 1bOro noka3HuKa MaJii BILUIMB
00pOOITKH PETYyIIITOPOM POCTY, SIK OyJIHO, TaK 1 HACAKEHb.

Ha xontpomi (6e3 00poOkm) jucTkoBa moBepxHsA y copTy KoO3a
cknamana 28,7, Jleremma — 35,4, Oxkcammut-99 -32.5 THC.M2/Ta. [Tpu
00poO6111 OyiIp0 BIAMIYEHO 3POCTAHHS ACUMUISIIAHOI MOBEPXHI JUCTA IO
yCiX copTax KapToIuil, siki Mu BuBUasn. ¥ copty KoO3a - Ha 5,6, Jlerenaa
—mua 16,9, Oxcamut-99 — Ha 10,7 % (Tadi1. 6).

3HAYHO 3pOCJa JIMCTKOBA MOBEPXHS 3a JOAATKOBOI OOPOOKH POCIUH
mig yac Bereramii npenaparoM Bepmuctum. Tak, 3a ogHOpa3oBOro
OOMpHCKYBaHHS POCTUH Y (pa3y MOBHUX CXOIB TUIONIA JIUCTS MOPIBHSIHO 3
KOHTpoJieM (6e3 o0poOkm) y paHHbOCTHTIIOTO copTy Ko03a 3pocrtana Ha
13,2, cepeaubocturiioro copty Jlerenma — Ha 18,1, y cepeaHbOMi3HHOTO
copty Oxcamut-99 - Ha 16,0 %.

[Ipu nBOpa3oBOMYy OOMPHUCKYBaHHI CIIOCTEpIraBcS HE3HAYHUU
MNpPUPICT ACUMUISIIAHOI MOBEPXHI 1 JOJATKOBO [0 OJHOPA30BOIO
obnpuckyBanHsa y copty Ko63a cknagas numre 7,7, y copty Jlerenma — 5,0,
y copty Okcamut-99 — 3,2 %. IIpu TpupazoBoMy 0OTPHUCKYBaHHI, a came B
¢dazy moBHUX CXOiB + OyTOHI3aIlli + IBITIHHS MOPIBHSIHO 3 JIBOPA30BUM,
BIJIMIY€HO HE3HAYHMU MPUPICT JIUCTKOBOI MOBEPXHI BIAMOBIAHO COPTIB HA
1,4,2,713,3 %.

Takum unHOM, 00OpoOKa OynbO TEepes CaliHHSAM 1 POCIMH IMiJ 4Yac
BEreTallli peryiasiTopoM pocTy BepMHCTUM 103BOJISI€ 3HAYHO 301IBIIUTH
ACUMUTAIIMHY TOBEPXHIO JIMCTS 1 JIOBECTH ii JO ONTHUMAaJIbHUX 3HAYCHB,
0 B TOAAJBIIIOMY TIO3UTHUBHO BiJirpaso Ha ¢GOpMyBaHHI BHCOKOTO

BpoOKaro 0yJb0.

Tabnuys 6
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ILiomia JJuCTA Ta YUCTA NPOAYKTHUBHICTH (JOTOCHMHTE3Y COPTIB
KAPTOIJIi Pi3HUX IPYN CTUIJIOCTI 3aJI€2KHO Bij Ail peryJjasitopa pocry

BepMucrum
Coptu
Ko63a - Jlerenpa - Oxkcamut-99 -
PAHHLOCTUIJIMH | CEPEIHLOCTUTJI | CEPEIHBOII3HIM
15071
2 2 2
Tepminu Ta 2 '% g 2 '% g 2 ';E; g
CocoOn 00pobkH | 2 = | =2 2 HNE T |22 XN E = o 5T x
EESETOEESNE TOEESE O
Q X X > Ol o X B 2> Ol O X 2 > 0O
S a2 >0 s> HE SR
H oo X2 E 0o HEBSIR Qo HES
c 8 B2 ISR 8 =SS
S TESEgE TESREEE T|ESER
s |z8 |8 |z2 |8 g
= S3 |E S5 |E S 5
5 S 5 S 5 &
Korrpouts (bes 28,7 | 534 | 354 | 653 | 325 | 629
00poOKM)
O6poOka OyIR0 30,3 6,03 41,4 7,48 36,0 6,51
O6poOka pociauH y
¢dazy: - TOBHUX 32,5 6,57 41,7 8,65 37,7 7,44
CXOJIB
" CXOMIB ¥ | 350 | 6,64 | 438 | 893 | 389 | 7,57
OyToHi3aIl1
- CXO/JIIB +
OyToHizarii + 35,5 6,72 45,0 9,01 40,2 7,73
[BITIHHS

BusHaueHHs 4MCTOI MPOAYKTUBHOCTI (DOTOCHHTE3Y, MPOBEICHOTO B
¢dazy OyToHi3aIllil — HBITIHHS, MOKA3aJI0 MO3UTUBHUM BIUIUB Bepmuctumy
Ha Ied mokasHWK. IIpupicT 4YHCTOI MPOAYKTUBHOCTI (POTOCHHTE3Y
BIJIMIYE€HHM, sIK mpyu 0OpoOLi Oynb0, Tak 1 3a 00poOKH pociauH. Ko Ha
kKoHTpoJi (0e3 o0poOku) UIID y copry Kob3a ckmagana 5,34, y copty
Jlerenna — 6,53 i y copry Okcamur-99-6,29 r/m* Ha n06y. Ilpu 06polui
OyJp0 mepes caiHHIM BiAnoBigHo copTy 6,03, 7,481 6,51 F/MZ/I[O6y.

3a OJHOPa30BOro0 OOMPHUCKYBAaHHS POCIUH PETYIATOPOM POCTY
Bepmuctum y ¢aszy nosuux cxoaiB UII®D 3pocrana y copty Kob63a Ha 1,2,

y copty Jlerenma — Ha 2,12, y copty Okcamut-99 — Ha 1,15 r.M2/1106y
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MOPIBHAHO 3 KOHTpoJieM (0e3 00poOku). 3a NBOPa30BOT0 OOMPUCKYBAHHS
Bepmuctumom y a3y moBHUX CXO0AiB + OyTOHI3alli Ta TPUPA30BOTO Y
¢dazy MoBHUX CXOAiB + OyToHI3aIis + HBITIHHSA BIAMIYEHO ITOAJIbIIE
3poctanHs YI1D, ane BOHO OyJio HE 3HAUYHUM.

[Ipo6Gyiiema 30UIBIIIEHHS] BPOXKAWHOCTI KapTOIUIl XOY 1 € TOJIOBHOIO,
ajie TOpsiI 3 HEK TI0CTaE HE MEHII BaXKJIWBE 3aBAaHHS — OTPUMAHHS
€KOJIOTTYHO-YHMCTOT TIPOTYKITI].

Bupimutu npobiieMy MiIBUIICHHS MPOJYKTUBHOCTI MOMJIHBO HE
JUIIE CENEKIINHO-TCHETUYHUMHU METOJIaMH, BHECEHHSM JI0OpUB Ta
MEeCTUIIM/IIB, aJle 1 3aCTOCYBAHHSAM PETYJSATOPIB POCTY POCIHWH, SKI BCE
OUIbIIE CTalOTh HEBIJI'€EMHUMU €JIEMEHTAMHU IHTEHCUBHUX TEXHOJOT1H
BHPOLLYBAHHS CLICHKOTOCIIONAPCHKHIX KYJIBTYD .

OCHOBHUMHM CKJIQJJOBUMHU BPOXKAaI0 KaAPTOIUI € KUIbKICTh OyJbO T
KymeM 1 cepeans maca Oynp0. Ili mokasHHMKM 3aieXHO BiJ 0OpoOKu
pEryJISITOpOM pocTy BepMucTUM sl COpPTIB PI3HUX TPy CTUIIIOCTI
HaBeIeH1 B Ta0JIHII /.

AHaJi3 OTpUMaHMX JaHUX ITOKa3aB MO3WTHBHUN BIUIUB PETYJISATOPA
pocty Bepmuctum Ha 30UIbIIEHHS, SIK KITBKOCTI Oyab0 MiJ KyIIeM, Tak 1
3pOCTaHHS MacH OJIHOTO KYIIIA.

BB 1iporo perynstopa 3ajexaB BijJ O10JOTIYHHX BIACTHUBOCTEU
COpTy 1 HaWOUIbIl BHUCOKI TMOKa3HUKU OTPUMAHI y CEPEIHBOCTHUTIIIOrO
copry Jlerenma. KinbkicTh OynbO i OAHUM KYIIEM MOPIBHAHO 3
KOHTpoJieM (0e3 oOpoOKHM) Ha BapiaHTax, /i€ MPOBOJWIN TEpEACaTUBHY
00poOKky Oyiw0, 3pocna Ha 1,3 mT., Mmaca Oyiap0 OAHOTO KyIia — Ha 95 T.
Ha BapiaHTax, e npoBoauiid 00poOKy pOCINH, KUIbKICTh OYJIbO 3pociia Ha
2,6 mt. 1 205 1, TOAl K Yy paHHbOCTUIIIOrO copTty KoO3a 1l moka3HUKH

B1IMOB11HO 3pocTaiu Ha 0,4-0,8 mT. 1 60-164 r.

Tabnuys 7

“ ®ininosa JI. M. EQeKTHBHICTh MPHPOHMX Ta CHHTETHIHHX PEryISTOPIB POCTY MpPH
3aCTOCYBaHHI IiJl caiBHI OyIp0M KapToIuti: aBToped. AUC Ha 37400. BUCH. CTYNEHIO KaH]. C.
- r. Hayk: crient. 06.01.09-Pocnuununrso. Kuis: 2002. 19 c.
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KinbkicTs 0y/160 B pO3paxyHKY HA OJMH KYII i cepeHs Maca
OJTHOT'0 KYIIA 32JIeKHO Bij Jil peryasitropa pocty Bepmucrum

Coptu
Ko63a Jlerenna Oxkcamut-99
o @) o
m
Tepminu Ta ciocoou Lg :, =3 & o =8 = e > E = .
A &« - o b & o o A Z [ o
00poOKHU SEEH vwd | EEEl o« |[EEE| ©d
> > 2 5 > > 2 g o> 2 g
CRRS 55 |© KK 55 |© KK 5 g
28E &F |ERE| &F |2GE| &F
“25 5 |*&5| g | 2% &
= = p=
Kontpon (6e3 80 | 710 | 122 | 1115 | 86 960
00poOKH)
O0OpoOka OyB0 8,4 770 13,5 1120 9,2 976
Obpobxa pocmHy 87 | 816 | 143 | 1270 | 94 983
(dazy: - MOBHUX CXOJIiB
- cXo/1B + OyToHI3a1i 8,8 863 14,8 1310 9,7 997
- CXox1iB + OyToHizaNif 8,8 874 14,8 1320 9,8 996
+ LBITIHHA

[Ipu 06po6ii kaprort BepmucTuMom 30UIbIIyBaiach KUIBKICTh
CepeHIX Ta KPYIMHUX OYyJb0, 3MEHIITyBajlach KUIbKICTh BIIXO/1B, 3pocTaia
TOBAPHICTh OYyJIHO

3015bIIICHHS KUIBKOCTI Oynb0 MijJ KyIIeM Ta iX CEpeAHbOI MacH Mif
BIUIMBOM  PEryJiATOpa pOCTy OOYMOBWJIO  3pOCTaHHA  3arajbHOI
BPOKaiHOCTI Ha BCiX BapiaHTax Aociixy (Taou. 8).

HaiiBumioo BpoxkalHICTh MO COPTax YyCiX TPyl CTUTJIOCTI, SKI MH
BUBYaJIK, OyJia Ha BapiaHTax, A€ MPOBOAWIM TPUPA30BY OOPOOKY pOCIUH
Bepmuctumowm, a came y pazy moBHUX CXOAiB + OyToHI3allii + IBITIHHS. Y
paHHbOCTHUTIIOr0 copTy KoO3a BpoxkaliHICTh HA I[bOMY BapiaHTI CKJajana
30,4 T/ra, mpuUpICT ypoXkKarw MNOPiBHAHO 3 KOHTposieM (0e3 00poOKM)
ckiragaB 5,0 1/ra a6o 19,7 %. Y cepennpocturiioro copty Jlerenaa
BiamoBigHo 40,3 T/ra, npupict 5,6 T/ra abo 16,1 %, y cepeaHbOII3HbOTO
copty Oxcamut-99 — 35,3 1/ra, npupict 5,8 1/ra ado 19,8 %.

Tabnuys 8
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YpoxkaiiHiCTh KAPTOILJIi 3aJ1€5KHO Bijl COPTY Ta 00POOKHU CaAMBHUX
0yJb0 i HACaJAKEeHb PeryJasaTopom pocry Bepmuctum

Coptu
Ko03a Jlerenma Oxkcamut-99
Tepminu Ta ciocodbu | ypo- | mpupicT | ypo- OpUPICT | ypo- | HpHUPICT
00poOKH Kaii- Kaii- Kaii-

HICTB, | T/Ta | % | HICTH, | T/Ta | % |HICTB, | T/Ta | %

T/Ta T/Ta T/Ta
Kontpons (6e3 23.4 i i 34,7 i i 295 i i
00pOOKH)
O6poOka O0yb0 247 |+23|1 90 | 366 |+19| 54 | 312 |+1,7| 5,7
O6pobKa pociuH y
¢dazy: - MOBHUX 289 |+3,5/1138| 385 | +3,8 109 | 335 |+4,0| 135
CXOJIiB
" CXOMB + | 295 | +4,1|16,1| 392 | +45|12,9| 342 |+4,7 159
OyToHi3aIlii
- CXOmiB +
OyToHi3arii 30,4 | +5,0|19,7| 40,3 | +5,6| 16,1 | 35,3 | +5,8|19,8
+ UBITIHHS
HIPgys 2,0 2,2 1,8

Cnig BiAMITUTH, 110 00poOKa BepMucTUMOM pociauH B pi3Hi ¢azu
pPOCTy 1 PO3BUTKY Oyna OUThbIl €()EKTHBHOIO IOPIBHIHO 3 0OPOOKOIO
Oynb0. IIpupicT ypoxkaro BiJi 3aCTOCYBaHHsS LIbOTO arpo3axojly, a caMme:
o0pobOka Oynp0, OyB MiHIMAIBLHUM 1 Yy paHHbOCTUTIIOrO copTy KoO3a
ctaHoBuB 2,3 1/ra. Y coptiB Jleregaa ta OxcamMuT-99 mpupict ypokaro
OyB B Mexax nmomwiku pocainy 1,91 1,7 1/ra mpu HIPys 2,2 1 1,8 1/ra.

[Ipr 30UIbLIEHHI KUIBKOCTI OONPUCKYBaHb €(QEKTUBHICTh Ili
Bepmuctumy 3pocrana, ane mnOpupicT OyB MEHIIMM TOPIBHSHO 3
OJIHOPA30BUM OOMpUCKYyBaHHSAM. Tak, mpu o0poO1i pociauH y a3y
MOBHMX CXOJIB MpHUpICT ypoxkawo y copTy KoO3a ckimanaB - 3,5, y copry
Jlerenna — 3,8, y copry Oxcamut-99 - 4,0 T1/ra. JIBopaszoBe
obnpuckyBaHHS pociauH Bepmuctumom y (da3zy mNOBHHX CXOAiB +
OyToHI3allisl 3a0€3MeYnI0 MPUPICT YpPOKal0 MOPIBHSHO 3 OJHOPA30BUM
mumie 0,6-0,7 1/ra, TpupazoBe mopiBHAHO 3 ABopazoBuM — 0,9 — 1,1 1/ra.

ToOT0, 301/IbIIEHHS HOPMH BUTpaTU pEryJsaTopa pocty Bepmuctum 10
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MOBIMHOT Ta MOTPIMHOT HOPMH TPU3BOIUIIO IO 3POCTAHHS BPOXKAMHOCTI
nuie B 0,4-0,5 paza.

bioximiunuii ckian Oynp0 € OJHWM 3 HAWBAKIMBININX MMOKA3HUKIB
Xap4oBO1 I[IHHOCTI KApTOILI Ta i1 KyJIHAPHUX BJIACTUBOCTEH.

Perynsarop pocty Bepmuctum 3a0e3rnedyBaB INpHUPICT  CyXoi

PEUYOBHHH 1 KPOXMAaJII0 Y COPTIB KAPTOILII HE3aJeKHO BiJ IPyIH CTUIIOCTI
(tabm. 9).

Tabnuysa 9
BmuiuB TepMiHiB i c1oco0iB 00po0OKH PeryJiaiToOpomM pocry
Bepmucrum Ha sikicHI noka3Huku 0yJab0 (cepeane 3a 2003-2005 pp.)

Ko03a \ Jlereuma \ Oxcamut-99
Bwmicrt
< - X < - X < . X
N N N
Tepminu Ta % S Eﬂ E S Eﬂ E S Eﬁ
crocoou 0OpoOKH % <| § C-; % <| B (.; % o| § (.;
=Tl g | B2 g E 2 g £
5 o > ) o > b o >
Q Mm Q Mm Q m
Kontpois (be3 240 (173 188 |214 | 156 |223 |232 167 [210
00poOKH)
O6po6Ka 6yL0 246 | 178 190 21,8 [160 [231 [236 | 17,8 |22,0
OO6pobOKa pociuH y
basy: - MoBHUX 249 182 197 |220 16,2 [233 | 239 |181 |223
CXOIIB
- exonB + - 251 |18.4 |200 |221 |163 [235 |240 |182 |225
OyToH13a11li
- CXOMB + OYTOHI- | oo ) | 195 1901 223 |165 |237 |241 |183 | 232
3a111+1BITIHHA

OO0pobka Oynp0 BepMmuctumom 3a0e3nedmsia MPUPICT  CYXOi
peuoBuHM y copty Ko63a Ha 0,6, Jleremma 1 Oxcamut-99 - ma 0,4 %,
Kpoxmaito BiamnosigHo — Ha 0,5, 0,41 1,1 %.

Bwmict kpoxmaito 1 cyxoi pe4oBHHH — II¢ O10JI0T1YHA O3HAKa COPTY.
Bumum ix Bmict OyB y panawsocTturioro copty Ko6za 17,3-18,5 %,

MeHIuM y copty Jlerenga — 15,5-16,5 %.
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Bwmict BiTaminy C Takoxx OyB pI3HUM Y COPTIB KapTOIUIl, SIKI MH
BuBYanK. MenmuM BMicT BiTamiHy C OyB y copty Ko63a 18,8-20,1 mr%,
Toal sk y copTiB Jlereama 1 Oxkcamur-99 Biamosigno 22,3-23,7 ta 21,0-
23,3 mr%.

Otxe, 00poOka perynstopoM pocty Bepmuctum, sik Oyiab0, Tak i
pPOCIMH, y pi3HI (pa3u BereTallli mokpaiye 010XIMi4H1 MOKa3HUKHU Oyib0, a
came: 30UIbIIy€eTbesl BMICT cyxoi pedoBunu Ha 0,9-1,2, kpoxmantio — Ha
0,9-1,6%, Bitamiay C — Ha 1,3-2,2 Mr%.

Ha ocHOBi poBeieHUX AOCIIKEHb BCTAHOBJIEHO, 110 ONTUMI3yBaTH
nmapaMeTpy OJHOI0 Kyia, arpogiTOlleHO3y B IJIOMY Ta IIpoIlec
OyJnbOOYTBOPEHHS, a TAKOX MIJBUIIUTH aJallTUBHI MOXJIHUBOCTI POCIIHH,
10 B KIHIICBOMY PE3YJIbTaTi 3a0€3MeUYUTh OJCPKaHHS BHUCOKOT'O BPOXKAIO
KapTOIUI, MOXJIMBO 3aBASKA OOpoOIl camuBHUX Oyiab0 1 BEreTyrouux
POCIIMH PEryJIaTOpaMu POCTY.

[lepencanuBHa 00poOka Oynb0 perynasitopom pocty Bepmuctum
crpusiia MPUCKOPEHHIO TOSBU CXOiB, 3MEHIIIEHHIO 3PiPKEHOCTI POCJIUH,
30UIBIIIEHHIO AaCUMUIAIIMHOT TOBEPXH1 JIUCTSL.

Haiisuiy Bpoxaiinicts 30,4 copty Ko63a, 40,3 - Jlerenna 1 35,3 1/ra
— OkcamMut-99 oTpuMaHO NpHU TPUPaA30BId 0OPOOIl POCIUH PETYIATOPOM
pocty Bepmuctum y ¢asy HOBHMX CXOJIB + OyTOHI3alil + I[BITIHHS.
[Ipupict ypoxkato MOpPIBHSHO 3 KOHTpoJieM (0e3 oOpoOKM) cCKianaB
BianmoBigHO copty 5,0 T/rai 19,7%, 5,6 T/ra1 16,1 % ta 5,8 1/ra 1 19,8%.
HesanexHo BiJ rpynu CTUIVIOCTI COPTY OLIbIl €(peKTHBHOIO € 00poOKa
Bepmuctumom pocius, Hik Oynib0. EdexktuBnicTs a1i Bepmuctumy npu
30UIBIIIEHH] KUIBKOCTI ONPUCKYBAaHb 3pOCTaja, ajie MPUPICT ypoxkar OYB
3HAYHO MEHIIUM MOPIBHSIHO 3 OJTHOPA30BOI0 OOPOOKOIO POCIWH Yy HOPMI
10 kr/ra 'y a3y moBHHX CXO/IB.

[Ipu 30UTbIIEHHI HOPMH BUTpaTH PETyJsiTOpa pocTy Bepmuctum mo
NOJBIMHOI Ta MOTPitHOI HOPMHU BpOKalHICTh 3poctana juiie B 0,4-0,5

pasa.
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O6po0ka perynsTtopoM pocty Bepmuctum, sk Oyibpd Tak 1 poCiuH, y
pizHi ¢da3u BereTallli mokpailye 610XiMiuH1 OKa3HUKHU Oyibp0, a came: Ha
0,9-1,2% 36inbmryBaBcsa BMICT cyxoi pedoBuHHu, Ha 0,9-1,6% - Bwmict
kpoxMaio 1 Ha 1,3-2,2 mr% - Bitaminy C.
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9. BiiiuB mo3akopeHeBoro mixxkuBjeHHs Kpucrajionamu Ha

BPOKAUHICTD i AKICTh KAPTOILIi

[luTaHHs BUKOPUCTAHHS Yy BHUPOOHHUIITBI KapTOIUIl €JIEMEHTIB
TEXHOJIOT1l 3eMJIepoOCTBa, a caMe 3MEHIIEHHS 00 ’€MIB 3aCTOCYBaHHS
MECTUIUMIIB 1 MiHEpaJIbHUX JOOPUB B OCTaHHI POKM HAOYyJO 3HAYHOI
akTyanbHOCTl. OJHUM 13 NUIIXIB BHUKOHAHHS IbOI'O 3aBJIaHHSA €
BUKOPUCTAHHS HOBUX Cy4aCHUX OpraHO-MiHEpaIbHUX JOOPHUB, K1 MICTSITh
y co0l HE TUIBKM OCHOBHI €JIEMEHTH >KUBJICHHS, ajie W IUIMI apceHas
MIKpPOEJIEMEHTIB (M11b, MOTIOACH, MapraHellb, IIMHK, OOp, celieH, KpeMHIN
iim) *.

Benuka yBara npuaiisieTbcsi BAKOPUCTAHHIO MIKPOJOOPUB 3 METOIO
MOCWJICHHS TIpoLieciB OyIL00yTBOPEHHS, BIATOKY MPOAYKTIB (POTOCHHTE3Y
3 BEreTaTUBHOI MacH B Oyib0H, MIABHUIICHHS CTIHKOCTI POCIHWH B MPOIIECi
Beretaiii 1 Oyns0 B mepion 30epiranHs. BigMiueHO pi3Ky YyTIWBICTH
POCIMH 10 MiKpoJoOpuB. 3acTOCyBaHHS iX HaWOUIbII €()EKTUBHE B
ONTHUMAJIBHUX yMOBax JUISI THX TMPOIECIB, PETYJAIII0 SKUX BOHHU
3M1MCHIOIOTD.

BBeneHHsT MiKpOJOOpHB B TEXHOJIOTIKO BUPOOHMIITBA KapTOILII
noTpedye BUBYEHHS iX BIUIMBY HAa POCJIMHU 3aJI€KHO BiJ PIBHIB 1 TEPMIHIB
3acTocyBaHHS. Tak, sIK HAIXOJKEHHS IMOXKUBHUX PEUOBHH YEpe3 JIUCTS
Mae  CcBOWO  crnemu@iky, 3yMOBJEHY  aHATOMOMOP(OJOTTUHHUMU
OCOOJIUBOCTSIMM ~ OY/JOBH JIUCTKA, a TaKOX JCIAKUMU (HI3UYHUMHU
dakTopamMu: 3MOYYBaHICTh IIOBEPXHI JINCTKA PO3UYMHOM, CTyIEHEM
JTUCIIEPCHOCTI, IBUAKICTIO BUIIAPpOBYBaHHs To1lo. [lepepaxoBani aktopu
CBIIYaTh NPO TE€, IO IO3aKOPEHEBE JKUBJIEHHS POCIUH Ma€ CBOIO
crietriKy 1 3HAYHO BIJPI3HSAETHCS BiJi OCHOBHOTO >KUBJICHHS 3 IPYHTY.
[lutaHHs 110710 PIBHIB 1 TEPMIHIB MTO3aKOPEHEBOTO MIHKUBJICHHS POCIUH,

. 46
30KpeMa KapTOoILIi, Maji0 BUBYCHE .

®® TexHOIOrHsS NPUMEHEHHS PETYISATOPOB POCTAa PAacTeHMil B 3emiexenuu. Memoo.
nocooue. nop pen. C. I1. [Tonomapenko. Kuis. 2003. 54 c.

46 Tuxomupos A. O., lllenenenko B. M. bioximiuHa TexHOJOTIsI (METOAUYHI BKa3iBKHU 10
nabopaTopHoro npakTukymy). Auinponerposesk: JITHY. 2008.
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Kpucranonu Bumnyckae HopBexcbka komnania “Hopek ['iapo ACA”.
3aCTOCOBYIOTH X JJIsI TIEPEANIOCIBHOIO OOpOOITKY CaJuBHOIO Marepiany,
MO3aKOPEHEBOTO  JIUCTKOBOTO  MIJKUBICHHS  SIK  JOMOBHEHHS [0
TPAJULINHUX CUCTEM OCHOBHOI'O MIHEPAJIBHOTO KUBJICHHS, 3aJI€KHO BIJl
POCTY Ta PO3BUTKY pOCIMH, iX (Dizionoro-0ioximMiunux mnoTped. Bonu
3a0€3MeuylOTh IIJIBUIIIEHHS BPOXXaWHOCTI, IMYHITETY Ta MOKpPaIlyIOTh
SKICHI TIOKa3HUKH, MIJBUINYIOTh 3JaTHICTh POCIMH 3aCBOIOBATH MOKUBHI
PEYOBUHU 3 TPYHTY, CTUMYJIOIOTH OIOXIMIYHI TMPOIECH B KOPEHEBIH
CUCTEMI Ta BereTaTuBHMX opraHax. lle ximiyHOUMCTI n00pHBa, IO
320€3MeYyoTh OTPHUMAaHHS EKOJIOTTYHO-YMCTOI MPOAYKIi, SKy MOXKHA
BUKOPHUCTOBYBATH JIJIS TUTSYOTO Ta JIETUIHOTO Xap4yyBaHHS.

Kpucramonu migBHINYIOTh TOJEPAHTHICTH POCIHMH JIO0 CTPECIB, IO
BUHUKAIOTh BHACIIIOK Ail MECTUIMAIB, HECIPUATINBUX TMOTOJHUX YMOB
(mocyxa, MIHyCcOBa TEMIIepaTypa, pi3Kl mnepenagu TeMIepaTypu MOBITps),
IIKOJIOYUHHICTh TPUOKOBUX Ta OaKTepiaIbHUX XBOPOO.

MeTroro  HamMX  JOCHDKCHh  OyJIO  BCTAaHOBUTH  BILIWB
MO3aKOPEHEBOTO MiKUBJICHHS KpHUCTOIOHOM Ha BPOXKAWHICTH 1 SIKICTh
COPTIB KapTOIUIl PI3HUX TPyN CTUIVIOCTI y MAil 1 B3a€EMOjil 3 OCHOBHUM
KUBJICHHSAM POCIWH. 3a BapiaHT OCHOBHOTO >KHUBJICHHS TpUIMau
cugepatu (o3umuil pimak) + NgoPgoKio (HITpoamodocka + kamiMaruesist y
.p.).

Hammmu  goCHipKEHHSIMA ~ BCTAHOBJICHO, 110 MMO3aKOPEHEBE
1 KU BJICHHS 3HAYHO MTOKpaIrye KUTTETISTBHICTD POCIIHH.
3acTOCyBaHHSM  TO3aKOPEHEBOTO  MipkuBieHHs  Kpucramonom B
KOMIUJIEKCl 3 OCHOBHHUM J>KHUBJICHHSIM JOCSITAETHCS MO3UTUBHUN BIUIUB HA
MPOXO/KEHHST  (PeHoNoriyHux ¢a3 po3BUTKY, OCOOIMBO B TMEPIOJ
3aKJIadaHHs MPOAYKTUBHOCTI KynbTypH. [Ipy mboMy 3pocTae BucoTa i Bara
CTeOJIOCTOIO KYIIa, aCUMUIAIIiHA TTOBEPXHS JTUCTKIB (Tadum. 10, 11).

Haiibinpma BucoTa cTebs0oCTOI0, Bara Oamawiuiss OJHOTO KyIla 1
aCUMUISAIIMHA TOBEPXHSA JIMCTKIB COPTIB KapTOIUIl, SIKI MU BHUBYAIH,

dbopMyBaach Ha BapiaHTax, Jie OyJ0 BHECEHO OCHOBHE YKUBJICHHS POCIIMH
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B HOpMI NggPgoK1o9 Ha QoHI cuaepaTiB Ta NMPOBEACHO TPU IMO3aKOPEHEB1
MIPKUBIICHHST pociuH, a came: Kpucramon sxoBtuit 3,0 kr/ra y ¢da3zy
cxoniB, Kpucrtanon kopuunesuit 1,0 kr/ra 'y ¢asy Oytonizanii i Kpucrangon

KopuuHeBui 1 kr/ra 'y a3y 1uBITIHHS.

Tabnuysa 10
BB no3akopeHeBoro misKuBJIEHHSI HA PicT I PO3BUTOK

BEreTaTUHBHOI MACH KapPTOILIi CepeJHbOCTUIIOr0 coprty Bipa
KonTtpomas (63 1006puB) Cupaepat + NgoPgoKizo

= o A = o A
Qo I < ¥ o o < 2
« aa] - o e « /M « O K
< S = O < < S e )Y @ ®
ITozakopeHeBe =| 55 |'g =& =| 5 5 |'g EX
: >, S5 | § B > S5 | R B
M KUBJICHHS & O 2 | B w = & O 2 | B w =
< 5= |8 & Q < 5= |S 8
= S5 | & X E = 25 |2 ® =
S f: g |5 &° S =S |5 &F
2 e = s A 2 £ = | s @
m < o m < @]
24 = /M =
KonTpons (6e3
. 415 230 17,0 58,0 331 27,3
TT1JPKUBJICHHS )
Kpucranos xxoBtuii
P 427 | 263 | 178 | 593 | 366 | 285

3 kr/ra (daza cxoiB)
Kpucrasnon xoBTuit

3 kr/ra (daza cxomiB) +
Kpucranon kopruuHeBui

1 kr/ra ((haza GyToHi3ailii)
Kpucranon xoBtuii

3 kr/ra (daza cxomiB) +
Kpucranon kopuaHeBHit 43,8 279 19,7 60,1 415 30,4
1 xr/ra (¢pa3za Oyronizarii
+ 1 xr/ra ((a3za 1BITIHHA)

43,2 270 18,0 59,7 406 29,8

BucoTa pociuH Ha uux BapiaHTax y copty Bipa cknagana 60,1 cM,
Bara BereTaTMBHOI MacHh OJHOTO Kymia — 415 r 1 acuMmusiiiHa TOBEpXHs
aucTtkiB — 30,4 TI/IC.MZ/I‘a, y copty Oxcamut-99 BianoBijgHo 66,5 cMm, 448 T
131,7 THC.M2/Ta.

[IpoTte, nogaTkoBe MO3aKOPEHEBE MiIKUBIICHHS pociiuH, (KpucTtanon
kopuu-uHeBuit 1,0 kr/ra) y ¢asy uBiTiHHA, K y copTy Bipa, Tak 1 y copty
OkcaMut-99, NOpIBHSHO 3 BapiaHTOM, i€ HMPOBOJAMJIM JBa MO3aKOPEHEBI
N1JPKUBJICHHA y a3y cxoniB 1 OyToHI3allli, HE AaJO0 3HAYHOTO €(]EKTy.

[Ipupict pocnuH y BucoTy y copty Bipa cknagaB aume 0,4 cwm,

Monorpadis 73 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

BereTaTMBHA Maca 3pocia Ha 9 T, acCUMIIAIIIHA TOBEPXHS JUCTKIB — Ha
2 : : :
0,6 Tuc.m/ra, y copry Okcamut-99 Bimmosigno Ha 0,8 cm, 18 r 1 1,5

2
THC.M /TAa.

Tabnuysa 11

BnuimB nmo3akopeHeBOro miizKuBJIEHHSI HA PICT i PO3BUTOK

BereTaTHBHOI MacH KapTOILIi cepeIHbOCTUIJIOr0 copTy OkcamuT-99
KonTposib
(6e3 1oOpuB)

CHz[epaT + NgoPgo K120

[To3akopenese
11K BJICHHS

aCUMUTIIIIITHA

MTOBEPXHS JIUCTKIB,

BHCOTa KyIIla, CM
Bara BereTaTuBHOI
MacH KyIia, T
acUMUISLIITHA
MTOBEPXHS JIUCTKIB,
THC.M>/Ta
BHCOTA KyIIla, CM
Bara BEr€TaTUBHOI
MacH KyIna, T

2
THC.M /Ta

Koutpous (6e3
IT1JDKMBJICHHS )
Kpucranon xoBThii

3 kr/ra (¢aza cxoiB)
Kpucrasnon xoBTuit

3 kr/ra (¢a3a cxomiB) +
Kpucranon kopuuHeBuit

1 xr/ra (¢paza 6yToHizarlii)
Kpucranon xoBtuii

3 kr/ra (¢daza cxomiB) +
Kpucranon kopunaHeBUi 46,6 363 20,0 66,5 448 31,7
1 kr/ra (a3za 6yTonizaiii
+ 1 kr/ra ($ha3a uBITIHHSA)

40,3 321 18,5 56,0

w
(o}
oo

26,8

42,8 349 19,4 60,3 414 28,6

45,4 350 19,7 65,7 430 30,3

OTxe, Mg ONTUMAIBHOIO POCTY 1 PO3BUTKY POCIUH KapTOILIi
HE3aJIEKHO BiJ TPYNH CTUIJIOCTI COPTY OUIbII €(PEKTUBHI MO3aKOPEHEBI
niKUBJIEHHA Y (ha3y cXoAiB 1 OyTOHI3ali.

IIpu BHecenni Kpucranony sxoBtoro 3 kr/ra (¢asza cxomi) +
Kpucranony xopuuneBoro 1 kr/ra (¢daza OyToHi3allii) BUCOTa POCIUH Y
copty Bipa ckiagana 43,2-59,7 cM, Bara BereTaTUBHOI Macl OJTHOI'O KyIIa
270-406 T, acuMisiiina moBepxHs Imctkis 18,0-29,8 THc.M/ra, y copry
Oxcamut-99 BignosigHo 45,4-65,7 cm, 350-430r119,7-30,3 THC.MP/Ta.
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3Ha4yHOi PI3HMII MO BIUIMBY IO3aKOPEHEBOIO >KUBJIECHHS Ha PICT 1
PO3BUTOK POCIHMH 3aJIEKHO BIJ TPYNMH CTUTJIOCTI COPTY HE BHSBICHO.
Jlemo Oinbio0 B cepenabomy Ha 1,1-2,8 cM Bucorta pociauH, Ha 42,5-
85,2 Bara BereTaTMBHOI Macu ojHoro kyma 1 Ha 0,3-1,3 THC.M%/ra
aCUMUIAIIMHA TIOBEpXHS JIUCTKIB OyJia Yy CEpeHbOMIZHROIO COPTY
OxkcaMuT-99 NopiBHSIHO 3 CEPEAHBLOCTUTIIUM cOpTOM Bipa.

binbin eeKTUBHUM MO3aKOPEHEBE MiKUBJICHHSM POCIUH OyJI0 TpH
BHECEHHI OCHOBHOTO m00pmBa B HOpMi NgoPgoKip Ha (oHi cumepariB
NMOpiBHAHO 3 KOoHTposieM (0e3 moOpuB). Bucorta pociun y copty Bipa
3pocia Ha 38,9%, Bara BereraTMBHOI Macu OJHOTO Kyma Ha 45,7%,
acUMUIAIIMHA mMoBepxHs JuUCTKIB Ha 60,2%, y copry Oxcamur-99
BigmosigHo Ha 42,1, 22,11 51,0 %.

Hamri  gocnipkeHHsT CBIIYaTh, IO TMO3aKOPEHEB1 MIKHUBJICHHS
POCJIMH Majii 3HAYHUW BIUIMB HA BPOXKAMHICTH 000X COPTIB KapTOILIl, K1
My BuBuYanu. [Ipore 1meil BmIMB 3anexaB BiJ TMOTOJHUX YMOB POKY 1
010JIOT1YHUX BJIACTUBOCTEU COPTY.

B cepenHbOMYy 3a YOTHPH POKHU JOCITIKEHB ypoxkal y copty Bipa Ha
KOHTpOJ1 (0e3 100puB) Bij MMO3aKOPEHEBOTO MiHKUBICHHS CKIajaB 16,4-
19,1, ma BapianTi cuaepatu + NgoPgoKipo — 23,2-26,2 T/ra, y copty
Oxkcamut-99 Bignosiguo 20,0-22,7 1 24,4-27,8 t/ra. [lpupict ypoxaro Bif
OCHOBHOTI'O HUBJICHHSI Y cOpTy Bipa mopiBHsIHO 3 KOHTpoJieM (0e3 100puB)
ckianaB 6,4-7,1 1/ra abo 44,1-37,2%, y copty Oxcamut-99 — OyB neiio
meHmuM 4,4-5,0 1/ra a6o 22,0-23,5% (tadm.12, 13).

[lozakopeneBe mimxuBiIeHHS Kpucraionamu y BiJCOTKOBOMY
BIJIHOIIICHH] €()EKTUBHIIINM OyJIO Ha BapiaHTax 0€3 OCHOBHOI'O >KUBIICHHS.
BiacoTku npupocTy BpoOKaro BiJ MO3aKOPEHEBOTO IMiIKUBJIECHHS Y COPTY
Bipa na kontpo:ni (6e3 n1o0puB) ckiananu 7,2-24,8, Toal sIK Ha BaplaHTax
cunepatu + NgoPgoKio — 6,9-20,7, y copty Oxcamut-99 BianoiaHo - 8,7-
23,416,5-21,4.
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Tabnuys 12

YpoxkaiiHiCTh cepeHbLOCTUIION0 copTy Bipa 3a/1e:KHO Bij piBHIB i
TEPMiHIiB M03aKOPEeHeBOro mil:KuBJeHHs Kpucrajonamu

[To3akopenese
1 JKABJICHHS

YpoxkaiiHicTb, T/Ta

[TpupicT Bijg )KUBJICHHS:

Poxku

IMO3aKope-
HCBOTI'O

OCHOBHOTIO

I pix

IT pix

III pix

IV pik

CepelHe

Tra| % | t/ra| %

KOHTpOJIb (0€3

JI0OpUB)

Kontpons (6e3
IT1JDKUBIICHHS )

13,8

10,8

15,6

20,9

Kpucranon xoBtuii
3,0 kr/ra (ha3a cxo/iB)

14,6

13,0

16,9

21,3

1,1 | 7,2

Kpucranon xoBTuii
3,0 kr/ra (¢dha3a cxo/iB)
+ Kpucranon
kopuuHeBul 1,0 kr/ra
(daza OyToHizariii)

15,7

14,3

17,3

23,1

2,3 | 150

Kpucranon xoBTuii

3,0 kr/ra (¢ha3za cxo/iB)
+ Kpucranon
kopuuHeBui 1,0 kr/ra
(¢aza Oyronizarii) + 1,0
kr/ra (paza nuBITIHHS)

17,2

16,2

18,7

24,4

19,1

3,8 | 24,8

CUACPATH + Ngopgo K120

Koutposs (6e3
T1JDKUBIICHHS )

23,8

20,7

19,9

22,6

21,7

6,4 | 418 | - -

Kpucrasnon xxoBtui
3,0 xr/ra (a3za cxog.)

24,3

22,3

21,7

24,4

23,2

71 441 15 | 6,9

Kpucranon xoBtuii 3,0
kr/ra (paza cxofiB) +
Kpucranon koprnuHeBuit
1,0 kr/ra (daza
OyTOHI3aI1ii)

26,0

23,4

24,3

25,7

24,8

7,2 1409 | 3,1 | 143

Kpucranon xostuii 3,0
kr/ra (aza cxomiB) +
Kpucranon koprnuHeBuit
1,0 kr/ra (daza
oyronizamii) + 1,0 kr/ra
(daza nBiTIHHN)

26,8

24,6

26,6

27,0

26,2

71 372 45 | 20,7

HIPgs orcuenenns: m/eca ocnosne
nozaxkopeuege

42 39 27
1,5

1,4

1,3

3,5
1,6
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Tabnuys 13

YpoxaliHiCTh cepeaHbONMI3BHBLOI0 copTy OKcaMuT-99 3a51€KHO Bil
PiBHIB i TepMiHIB m03aKopeHeBOro migkuBiaeHHsa Kpucrasonamn

[To3akopenese
M JOKABJIEHHS

YposkaliHiCTh, T/Ta

[Tpupict Bij )KUBJICHHS:

Poxku

IIO3aKOpceC-
HCBOI'O

OCHOBHOTI'O

I pix
IT pix
M1 pix

IV pik

cepeniHe
3a POKHU

T/Ta % T/Ta %

KOHTPOJIb (06€3 100puB)

Kontpons
(6€3 11 HKUBIICHHS)

18,5 17,0 16,5 21,5

18,4

Kpucrasnon xoBTuit
3,0 xr/ra (pa3za cxosiB)

20,0 1 19,2 | 18,1 | 22,7

20,0

16 | 8,7

Kpucranon >xoBTuii

3,0 kr/ra (¢da3a cxomiB) +
Kpucranon kopruuHeBui
1,0 kr/ra (daza
OyTOHI3aI1ii)

21,41 20,7| 19,0 24,0

21,3

2,9 | 15,7

Kpucrasnon xoBTuit

3,0 kr/ra (¢da3za cxomiB) +
Kpucranon koprnuHeBui
1,0 kr/ra (dhaza
oyronizaiii) + 1,0 kr/ra
(daza 1BITIHHSA)

23,2 1 21,6 | 20,3 | 25,7

22,7

43 | 234

CuacpaTtu + NgoPgoK

120

Kontpons
(6€3 miKUBIICHHS)

25,3121,1|20,8|24,5

22,9

45 | 244

Kpucrainon xxoBtui
3,0 xr/ra (pa3a cxosiB)

27,01219|234|254

24,4

44 1220] 15 | 65

Kpucrasnon xxoBtui

3,0 kr/ra (da3za cxomiB)
+Kpucranon
kopuuHeBud 1,0 kr/ra
(daza O6yTonizarrii)

28,4 | 243|251 | 27,6

26,3

50 | 235 | 3,4 | 148

Kpucrasnon xxoBtui

3,0 kr/ra (da3za cxomiB)
+Kpucranon
kopuuneBu 1,0 kr/ra
(daza Oyrtonizamii) + 1,0
kr/ra (pa3a uBITIHHA)

30,3 252|258 298

27,8

49 | 225 49 | 214

HIPgys orcusnenns.: m/ea

OCHOG6He

nozaxkopenege 1,2

43 30 25

1,1

3,4

1,6 18
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binbpm Bucokum 3,8-4,5 1/ra mpupict ypoxkato y copty Bipa i1 4,3-4,9
T/ra y copty Okcamut-99 OyB Ha BapiaHTax, J€ IPOBOJUIN 3-0X Pa3oBe
nmo3akopeHeBe mimkuBiaeHHs (Kpuctamon sxotuit 3,0 kr/ra (dasza cxomiB)
+ Kpucranon kopuuneBuii 1,0 kr/ra (¢dasza O0yronizamii) + 1,0 kr/ra (paza
LBITIHHA)).

s cepeTHLOCTUTIIOrO cOpTy Bipa BHECEHHS OCHOBHOTO J0OpHBa B
HOpMI  NggPgoKip0 Ha ¢oH1 cumepariB 3abe3medmyio 3HAYHO OUIBIIHI
MPUPICT ypoOXKaro TMOPIBHIHO 3 cCepeaHbomi3HIM copToM OxcammT-99.
[IpupicT ypokaro Bii OCHOBHOTO yA0OpeHHs y copTy Bipa B cepeanpoMy
ckianas 7,1, Tomal sk y copty Oxcamut-99 - nume 4,9 1/ra.

CepenHiii mpupiCT ypoO’Kaw BiJ I03aKOPEHEBOTO MiIKUBICHHS
Kpucrtanonamu OyB Maii’ke piBHO3ZHAYHUM JJis1 000X COPTIB: 2,8 T/ra s
copty Bipa 13,1 1/ra qis copty Oxcamut-99.

JlonatkoBe Mmo3aKkopeHeBe MiKUBJICHHS KprcTaloHOM KOpUYHEBUM
1,0 xr/ra y ¢a3y UBITIHHI HE 3a0€3MEYMIO AOCTOBIPHOTO IPHUPOCTY
BPO’KarO MOPIBHSIHO 3 BapiaHTOM ITiJKKBIICHHS KpucTtanonom >xoBtum 3,0
kr/ra (daza cxomiB) + Kpucramon xopuuneBuit 1,0 kr/ra (daza
OyrtoHizamii). Ilpupict ypokaro BiJ J0JaTKOBOTO IMO3aKOPEHEBOTO
MIJKUBJIEHHS y (a3y UBITIHHS y copTy Bipa 1 Okcamut-99 cknanas 1,4-
1,5 t/ra mpu HIP 1,5-1,8 T/ra, T00TO mpUpIiCT ypokato OyB B Mexax
MOMUJIKA JOoCHiAy. B 3B’s3Ky 3 muM, BUTpaTa JOJATKOBHUX KOINTIB Ha
M03aKOPEHEBE MIHKUBJIEHHA POCIMH KapTomii y a3y LBITIHHS
€KOHOMIYHO HE BUIIPABJIaHA.

Kpamum BapiaHTOM MO3aKOPEHEBOTO MIIHKUBIICHHS POCIWH COPTIB
000X Tpyn CTUIIIOCTI € iX 00poOka: Kpucranon xxoBtuit 3,0 kr/ra y ¢dazy
cxoniB + Kpucranon kopuunesuii 1,0 kr/ra 'y a3y OyToHizari.

BcTranoBneno, 1o cepenHpomizHIA copT kaprormiai Oxcamut-99
NOPIBHSHO 3 CEPEAHLOCTUINIMM cOpToM Bipa mpu 3acTocyBaHHI
M03aKOPEHEBOT0 ITi/DKUBIICHHS KpucramonamMmu 3a piBHO3HAYHUX YMOB

BUPONIYBaHHS 3a0e3leuye BUIY BpoKaHICTb. Tak, B cepelHbOMY 3a
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2006-2009 pp. ypoxkaiinicts copty Bipa cknagana 20,5, a copty OkcamuT-
99 — 23,0 1/ra, abo Ha 2,5 T/ra BUIIE.

BMmicT cyxoi peyoBHMHH 1 KPOXMaJll0 € OCHOBHUMH TMOKa3HUKAMHU
SKOCTI Bpokaro. Bimomo, 110 BMICT CyXOi PEYOBHMHH 1 KpPOXMAJIO
3YMOBJICHUM, TE€PEBaKHO, OCOOJMBOCTSMH BHPOIINYBAHOTO COPTYy (Ha
60%), mnorogHuMu ymoBamHu poky (Ha 8%), MicueM Ta YMOBaMH
BUPOLILYBaHHS KyJIbTypH (Ha 5,8%) v

CenekIlioHEpH CTBOPWIM BUCOKOKPOXMaJbHI COPTH KapToruii Temr,
CunTte3, Butok, 3madutok. CepeaHboIi3Hii copT 3Ma0UTOK MICTUTH 0
26% xpoxmamto, a cepegubocTurii coptu Tamicman, Kpinina, JKipina 1
CepeHbOpPaHHIN copT Apxijaes HakonmuuyooTh 10 21,6 % Kpoxmanio.
JloCHiAHUKM TMPOBOJWIM BHUBYEHHS TEXHIYHUX COPTIB  KapTOILII.
MakcumanbHu BMICT KpoXMaltto BigMidueHo y coptiB Tilva (danis) — 20,5
%, Ilomicsuka (Ykpaina) — 20,2 %, Atalfi (Himepmanmu) — 18,7 %,
binopycekuii kpoxmaneuuii — 18,5 %, Pito (®iunsumia) — 18,2 %, Vestar
(Hopgerist) — 17,9 %, npu KpoXMaJMCTOCTI CTaHAApTy bepiixiHreH —
15,2 % *.

Isencekun  mocnmigauk J. Canno 49 aHaji3ye Taki Ba)XJIUBI
MOKA3HUKU SIKOCT1 KapTOIUI, SIK BMICT KPOXMAaJio 1 Moro 30ip B yMOBax
[IBemii ta Jlatpii. HalOUIbll BUCOKHII BMICT KPOXMAIK0 Malld COPTH
Bepba - 26,6 %, Selesta i Goya — 23,6 %, Kuras, Kardal, Average
BiAnoBigHO 22,3 %. Ili gaHi me pa3 miATBEPKYIOTh BAXKJIMBICTh TaKOl
COpPTOBOI O3HAKH, SIK BMICT B OyJIb0aX KpOXMallio.

B pmocmimi, g€ MM BHUBYQJIM TO3aKOPEHEBE  IIJKWBIICHHS

Kpucranonamu npu 30uMpaHH] BpOXkKar, BU3HAYAIU BMICT KPOXMAIIO Yy
OynpOax (tabm. 14).

" BroxuMmus cembCKXOo3sicTBEHHBIX pacTennit / B. M. ITmemkos Ta im. Kuis: Komoc.
1975.296 c.

*® ®arees A. 1, Bynuria C. }O. MikpoeneMeHTH B CUTbCHKOMY T'OCTIOApCTBi. XapKiB.
2001. 126 c.

% Canno J. Testing of starch potato varientes. Races of the potato cyst nematode in the
Andean region and a new system of classification. 2003. C. 169-173.
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Tabnuysa 14
BMmicT kpoxmaJiio B 0yab0ax copry Bipa Ta Oxcamur-99 3as1e:xH0
Bi/I piBHIB Ta TePMiHiB 03aKOPEHEBOT0 Mi>KUBJICHHS

Bwict kpoxaito, %

Bipa Oxcamut-99
[To3akopenese
) KOHTPOJIb | CHAEpPATH | KOHTPOJIb
IMPKUBIICHHS cuaepary +
(6e3 + (6e3 NaPo K
100puB) | NgoPgoKizo | 106pHuB) 907 90TH20
Konrpor, (0es 17,2 16,5 15,0 13.8
IT1JPKUBJICHHS )
Kpucrasnon xoBTuit
3,0 kr/ra (da3za cxoiB) 17,1 16,4 14,7 136
Kpucranon »xoBThii
3,0 kr/ra (¢da3za cxoniB) + 17.0 16.2 14.6 13,2

Kpucranon koprnuHeBui
1,0 kr/ra (ha3za 6yToHi3aiiii)

Kpucranon xoBtuii

3,0 xr/ra (a3za cxomiB) +

Kpucranon kopuaHeBHit 16,9 15,8 14,4 13,0
1,0 xr/ra (dpa3a 6yTonizarlii)

+ 1,0 kr/ra (¢aza uBiTiHHS)

CepennbocTurnuii  copt Bipa 3a  cBoiMuM  010JIOTTYHUMU
OCOOJIMBOCTSAMHM XapaKTEPU3YETHCA 3HAYHO BUIIUM BMICTOM KPOXMAIIIO
NOPIBHSAHO 3 cepenHbomni3HiM coptoM Okcamut-99. CepenHiii BMICT
KpoxMmalto y copty Bipa cranoBuB 17,0, Toni ax y copty Oxcamut-99 -
e 14,7 %.

3HayHa PI3HULS B KPOXMAIUCTOCTI OyiIb0 criocTepiranach 1 1o pokax
JOOCHIIKEHb. 3HAYHO BHUIIKUM BMICT KpOXMaii B Oynb0ax 000X COpTIB
BiMIueHO y 2009 p. Skiio BMICT kpoxmaito B Oyiibbax copty Bipa B 2007
p. B cepenubomy ckiangas 16,3, B 2008 p. — 17,7, To B 2009 p. — 17,9,
copty OxcamuTt-99 Binnosiguo 13,5, 14,6 1 14,8%. Ha BmicT kpoxmaiio B
Oynp0ax 3HAYHUU BIUIMB MaB PiB€Hb OCHOBHOIO >KMBJICHHS. Ha KoHTpoi
(0e3 moOpuB) BMICT Kpoxmaito B OynbOax copty Bipa cranoBuB 17,2, Ha
BapiaHTaX 3 OCHOBHHUM JXHUBJICHHAM cujepaTu + NggPgoKig — 16,5 %, y
copty OkcamMuT-99 BiiOB1IHO OCHOBHOTO >kuBJIeHHs 15,01 13,8 %.

[Ilo crocyeThcs MoO3aKOpeHEBOro MiKuBIeHHS Kpucrtamonamu, To

BiIMIY€HA TEHJICHI[ISA /10 3MEHIICHHS KPOXMAJIUCTOCTI OyJIb0 000X COPTIB
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13 30UIBIIEHHSM J03U iX BHeCeHHs. IIpu mo3akopeHeBOMY MiKUBIICHHI
Kpucranon »xoBtuii (3 kr/ra) y a3y cXo/iB BMICT KpOXMaii y OyJb0ax
copty Bipa 6yB menmum mume Ha 0,1%, y copty Oxcamut-99 - Ha 0,2-
0,3% mnopiBHAHO 3 KOHTpoJsieM (Oe3 mijpkuBiieHHs). [lo Mipi 3pocTaHHs
KUIBKOCTI ~ ITO3aKOPEHEBUX  IMIHKHUBJICHb  KPOXMAJIHUCTICTh  OyJb0
3MEHIIYBAJIaCh 1 HAMHUKYOIO0 B 000X COPTIB KapToILli Oyjia Ha BapiaHTax,
7ie TIPOBOJMIIN MO3aKopeHeBl mipkuBiaeHHs: Kpucranon sxotuit 3,0 kr/ra
(daza cxoniB) + Kpucranon xopuuneBuit 1,0 kr/ra (dasza Oyronizaiii) +
1,0 kr/ra (da3a uiTiHHg). Y copTy Bipa BMICT KpoXMalll0 Ha LbOMY
BapiaHTi ckiagaB 15,8-16,9%, y copty Oxcamut-99 13,0-14,4%, mio
BiAnoBigHO copty Ha 0,3-0,7 1 0,6-0,7% MeHIIe MOPIBHAHO 3 KOHTPOJIEM
(0€3 MmiIKUBIICHHS).

Haii611p111 BUCOKMM BMICT KpOXMaITIO B Oyin0ax 000X copTiB OyB Ha
KOHTPOJILHOMY BapiaHTi, A€ HE MPOBOJAWIN MO3aKOPEHEBI IMIHXKUBIICHHS 1
HE BHOCWJIM OCHOBHE N0OpuBO. [IpoTe, BUXiI Kpoxmamio 3 Tekrapa OyB
OiMBIIMM Ha BapiaHTax, Jie¢ BHOCHJIM OCHOBHE JOOPHBO 1 IPOBOJMIH
nipKuBiIeHHS (Taba. 15).

3pocTaHHs BUXOAY KPOXMAJIO 3 TEKTapa BIIOYBaJIOCs, SIK 32 PaXyHOK
MIIBUILIEHHS BpOXaHOCTI 000X COpPTIB, Tak 1 BMICTY B Oyib0ax
KpoxMalno. fkio y copty Bipa cepenHs kpoxmanucTicTh Oyiab0 ckiaaana
17,0%, ypoxalinictb — 20,5 T/ra, TO BUX1J KpOXMaJll0 3 TeKTapa CKJaJaB
34,8 w/ra, y copty Okcamut-99 Bignosigno 14,7%, 23,0 t/ra 1 33,8 1/ra,
mo Ha 1 n/ra meHme. 3a paXyHOK BHECEHHS OCHOBHOTO JOOpHBa BUXIJ
Kpoxmaiao y copty Bipa 3pic 3 26,3-32,3 no 35,8-42,2 u/ra, y copry
Okcamut-99 3 27,6-32,7 no31,6 - 36,1 wra. Ilpu mno3zakopeHEBUX
niKuBIeHHSX KpucTtasionaMu Takok 3pOCTaB BUXiJ KPOXMAJIO 3 OJHOTO
rekrapa 3 26,3-35,6 no 32,3-42,2 u/ra y copty Bipa i3 27,6-31,6 no 32,7-
36,1 w/ra y copry Oxcamut-99. HaliGiab11 BUCOKUM BUX1J KPOXMAIIO 3
OJIHOTO TE€KTapa y 000X COPTIB KapTomuli OyB Ha BapiaHTax, /e BHOCHIIH

ocHOBHE A00puBO0 B HOpMiI NgoPgoKio9 Ha (oHl cumepariB i mpoBOIUIU
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Mmo3akopeHeBe 3-b0X KpaTHE MIKUBJICHHS Kpucramonamu y pizHi ¢azu

POCTY 1 PO3BUTKY POCIIHH.

Tabnuysa 15

Buxia kpoxmaJio 3 0JHOT0 reKTapa 3aJIe’KHO Bi/l PIBHIB Ta TePMiHIB
NMO3AKOPEHEBOr0 MiI»KNUBJICHHS

Buxig kpoxmaitto 3 OJHOTO TeKTapa, IHT
Mosaxopetese Bipa OxcamuT-99
) KOHTPOJIb | CHAEpPAaTH | KOHTPOJIb
1 PKABIICHHS (6e3 L (663 cujeparu +
100puB) | NggPgoKipo | 100puB) NsoPaokzo
KonTtpo:s (6€3 mipKuBICHHS) 26,3 35,6 27,6 31,6
Kpucrasnon xoBTuit
3,0 kr/ra (da3za cxo/iB) 28,0 38,0 29,4 332
Kpucranon xxoBtuit 3,0 kr/ra
(¢aza cxoniB) + Kpucranon 299 40.2 311 347
kopuuHeBwnii 1,0 kr/ra (daza ’ ’ ’ ’
OyTOHI3allii)
Kpucranon xostuit 3,0 kr/ra
(daza cxoxiB) + Kpucranon
kopuunaeBui 1,0 xr/ra (aza 32,3 42,2 32,7 36,1
oyronizamii) + 1,0 kr/ra (¢da3a
I[BITIHHS)

Buxig kpoxmaiio 3 KOKHOrO rekrapa y copty Bipa cknanas 42,2, y
copty Oxcamut-99 - 36,1 1/ra, mo BiAnoBiAHO copTy Ha 6,4 1 4,5 1/ra
OlJIb11I€ MOPIBHSIHO 3 KOHTPOJIEM.

Otrxe, HaWOLIBII  €(EeKTUBHHM  BaplaHTOM  I03aKOPEHEBOIO
MIJKUBJIEHHA € 00poOka pocnuH Kpucranonom xoBtum 3,0 kr/ra (¢asa
cxoniB) + Kpucranon xkopuuneBuii 1,0 kr/ra (paza Oyrtonizanii). Bucora
pocivH y copTy Bipa Ha pOoMy BapiaHTi MO3aKOPEHEBOTO IIJI>KUBJICHHS
ckiagana 43,2-59,7 cM, Bara BereraTuBHO1 MacH oJiHOro Kyiia 270-406 r,
acUMUIAIIIHA TTOBepXHs JucTKiB 18,0-29,8 TI/IC.MZ/Fa, BpoXkaiHicTh 19,1-
26,2 1/ra, y copty Oxcamut-99 Bianosiaxo 45,4-65,7 cm, 350- 450, 19,7-
30,3 Tuc.m°/ra, 22,7-27,8 T/ra.

[Ipy nomaTKOBOMY TMO3aKOpPEHEBOMY TIKUBJIEHHI Kpucraionom
kopuuHeBuM (1 kr/ra) y a3y UBITIHHS OTPUMAHO MPUPICT YpOKaro IO

000X copTax B MeKaxX IMOMIJIKU JOCTITY.
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10. ITo3akopeHeBe nikuBJAeHHA EX0oIHCTOM

[lozakopeneBe mimkuBIeHHS EkomucroMm 3a0e3nedye pOCIUHU
ONTUMAJIBHOIO KUIBKICTIO MIKPO- 1 MakpOEJIEMEHTIB, CTUMYJIIOE MPOIECU
POCTY 1 PO3BUTKY POCJHH, CIPHUSE OUIBII IHTEHCUBHOMY BUKOPHCTaHHIO
€JIEMEHTIB JKUBJICHHS 3 IPYHTY, MIJBUIIY€E CTIMKICTh POCIMH, 3amooirae
Gb1310JIOTITYHUM ~ CTpecaM Ta BIAMNOBIIHO 3a0e3meuye  IMiABHUIICHHS
BPOKAHOCTI 1 IKOCTI OAEP>KaHOI MPOAYKIIIi.

[IponyKTUBHICTH  POCIMH  KapTOIUII  TICHO  TOB’s3aHa 3
HarpoOMaJKEHHsIM BET€TaTUBHOI MacH, aCHUMUIAIIIAHOI TOBEpPXHI 1
nepiogoM ii (yHKI[IOHYBaHHS, CKJIQJOBUMH SIKOTO € OOJIMCTBIICHICTh
Kyll[a, BUCOTA POCIWH 1 aCUMUISIIHA TOBEPXHS JTUCTKIB.

Hamu  BCTaHOBIEHO  BIUIUB  I03aKOPEHEBOTO  IMIJKUBIICHHS
ExonucTom Ha 11 moka3sHUKH copTiB Kaptormii Bipa 1 Oxcamurt-99 (Tabu.
16, 17).

Tabnuys 16

BB nozakopeHeBoro miakuBjaeHHss EkoucTom Ha picT i
PO3BHTOK BEreTATHBHOI MACH CePEAHbOCTUIJIOTO cOpTy Bipa

KonTpons (6e3 nodpuB) | Cunepat + NggPgoKizo
" = $ < e = $ <
g E‘g Eow g Eg Eow
. > ST = T = = = = as BN
ITozakopeHeBe MDKUBICHHS | % o | X ™ 2 Xeg| s | H X g X«
=5 1827583 g°5[825¢83
s [s¢ |2€8 g8 |sg [EEE
= |E5 877 E |EF |8°°
Konrrpons 400 | 270 | 17,7 | 650 | 450 | 30,7
(6€3 miKUBIICHHS)
Exonuct
3,0 kr/ra (basa cxonis) 42,3 277 18,3 66,3 458 30,9
Exonuct
3,0 xr/ra (a3za cxomis) + 43,0 281 18,5 66,9 461 31,4
3,0 kr/ra (ha3za 6yToHi3ariii)
Exonuct
3,0 kr/ra (cda3a cxomiB) +
3,0 xr/ra (¢aza O6yronizarii) + 44,1 283 19.4 70,3 467 35.2
3,0 xr/ra ((ha3za 1BITIHHS)
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OnTuManbHUM BapiaHTOM, SKUW 3a0€3MeYuB HaWOUIbITY BHUCOTY
pociuH y copty Bipa 70,3 cm, Bary Oammmis omgHoro kyma 467 T 1
aCUMUIALIIITHY TTOBEpXHIO 35,2 THC.M%/Ta, y copty OxcamuT-99 BiAMOBIAHO
66,9 cMm, 510 T 1 34,3 THC.M?/Ta OyJIO IO3aKOPEHEBE ITiKHUBICHHS
Exomucrom 3,0 xr/ra (da3a cxoxaiB) + 3,0 kr/ra (¢pa3za Oyronizarii) + 3,0
kr/ra (¢asa 1BiTiHHA) Ha (OHI OCHOBHOrO A00puBa NgoPgoK1og9 + cumepar.
[TopiBHsHO 3 KOHTposieM (0e3 MiJKUBJICHHS) CEPelHS BHCOTA OJHOTO
Kyma y copty Bipa 3pocna Ha 5,3 cM, Bara BereratuBHOi Macu Ha 17 T,
acCUMUIALIIITHA TOBEPXHs JUCTKIB Ha 4,5 THC.M7/Ta, y copty Oxcamut-99

BiaImoB1AHO - 2,9 cM, 26 T1 3,9 THC.M%/Ta.

Tabnuys 17

BnuiuB mo3axkopeHneBoro mikuBjaeHHs1 EK0JIUCTOM HA PicT i pO3BUTOK
BereTaTHBHOI MacH cepeIHbONI3HbOro copTty Oxkcamurt-99

Kontpons (6e3 1o0puB) | Cugepat + NgoPgoKizg
[To3akopeHneBe g E E“ -’E §N§ E‘ E( E\ 95 :m:Nh
M1 JUKUBIICHHS =3 |8 ~E25Z2 =3 |80 -2 53
o s O S 2 2 o < O S g9 =
2 IS & = S 2
Kortpors 420 | 315 | 180 | 640 | 484 | 304
(6€3 miKUBIICHHS)
Ekonuct
3,0 kr/ra (basa cxonis) 43,4 319 18,5 65,2 491 31,7
Ekonuct
3,0 xr/ra (¢a3za cxoxis) + 44,0 327 19,7 65,8 498 32,2
3,0 xr/ra ((aza 6yTonizaiiii)
Ekonuct
3,0 xr/ra (a3za cxoxi) +
3,0 xr/ra (paza 6yronizaiii) + 452 334 204 66,9 510 34,3
3,0 xr/ra (ha3za BITIHHSA)

3HaYHUN BIUIMB Ha O10JIOT1YHI MOKA3HUKH POCIUH Maji0 OCHOBHE
KUBJICHHS B HOpMI NgoPgoKiog Ha ¢oni cuaepartiB. Bucora pocnun,
MOPiBHSIHO 3 KOHTpoJieM (0e3 mo0puB), y copty Bipa 3pocna 3 40,0-44,1
cMm g0 65,0-70,3 cm, Bara BereratuBHOl Macu 3 270-283 no 450-467 r,

acUMINsAIIMHA TMOBepXHSA JHCTKIB 3 17,7-19,4 mo 30,7-35,2 THC.M%/Ta, y
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copty Okcamut-99 BignosigHo 3 42,0-45,2 no 64,0-66,9 cm, 315-334 no
484-510 13 18,0-20.4 no 30,4-34,3 tic.m>/ra. Crig BIMITHTH, IIIO JIHIIIE
OJIHE TI03aKOPEHEBE TIKUBICHHS 0€3 OCHOBHOI'O >HBIICHHS HE Ja€
BI/IOBITHOTO €()EKTY.

BBaxkaeTbcs, 110 ONTHUMAJIBHOIO TUIONICIO JTMCTKOBOI IOBEPXHi € 40-
45 tuc.m*/ra .

B Hammx MOCHIDKEHHSX aCUMUIAIINHA TIOBEPXHS JINCTKIB, Ha
KOHTPOJIbHUX BaplaHTax 0e€3 OCHOBHOTO JKMBJICHHS, y copTy Bipa
ckiamana jume 17,7-19,4, y copty Oxcamut-99 18,0-20,4 THC.M2/Ta.
HaBiTb mpu BHECEHHI OCHOBHOTO YJIO0OpeHHS B HOpMi NggPgoKizg +
cUJepaTd acUMUIAIINHA MOBEPXHS JMCTKIB 000X COPTIB KapTOIUIl HE
J0csriia ONTUMAlIbHOTO PIBHS 1 cTaHoBWiIa y copty Bipa 30,7-35,2, y
copty Okcamut-99 — 30,4-34,3 tic.m*/ra. To6To, y 000X COpTIB Pi3HOI
Py CTUIJIOCTI AaCUMUIALIINIHA TOBEPXHS JIMCTKIB TMPH 3aCTOCYBaHHI
OJIHAKOBUX HOPM >KUBJICHHSI OyJia pIBHO3HAYHOIO.

[Ipu mo3akopeHeBUX MMDKUBICHHAX EKomncToM acumisiiiHa
MOBEPXHsI JINCTKIB 3pocTtasia y copTy Bipa Ha 9,6% Ha konTposi (6e3
no6puB) 1 HA 14,6 % npu BHECEHHI OCHOBHOI'O KMBIICHHS NggPgoKiyo Ha
¢don1 cunepariB. Y copty Okcamut-99 npupicT aCUMUISIIIAHOI MMOBEPXHI
JUCTKIB Ha KOHTpoJii (0e3 mgo0puB) OyB JEHI0 BUIIMM IOPIBHSHO 3
BHECCHHSM OCHOBHOTO >KHMBJICHHS 1 CKiazaB BianoBiaao 13,31 12,8 %.

[lozakopeneBe mimxuBieHHsT pociauH EkomucroM y pi3Hi ¢da3u
BereTarlii Majo JIEII0 MEHIINI BIJIMB HAa MPUPICT YPOKar0 KapTOIUIi 000X
COPTIB MOPIBHSIHO 3 OCHOBHUM JKHUBJIEHHSIM (Tab:n. 18, 19).

[Ipupict ypoxkaro BiJi OCHOBHOTO HUBJICHHSI y copTy Bipa ckinanaB
9,6-10,6 1/Ta, abo 47,4-66,7 %, y copty Okcamut-99 Biamosigao 7,0-9,1
T/ra abo 39,8-42,7 %. Cmig BIAMITUTH, TIO MNPUPICT YPOXKAKO BIJ

OCHOBHOTO KUBJICHHS JICIIIO PI3HUBCS MO COPTax.

>0 byzoBep, @. f. UccnenoBanus o GuU3MOIOTHN U OMOXUMUU pacTeHuil. Hayy. mpyoul.
Xapwvkos. CXH. T. 48. 1966. 210 c.

Monorpadis 85 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

Tabnuys 18
YpoxkaiiHIiCTh cepeTHLOCTUIION0 copTy Bipa 3a/1e:kHO BiJ PIBHIB i
TEPMiHIiB M03aKOPEHEeBOIr0 MiKuBJIeHHs Exomcrom

. [Tpupicr Bi
VYpoxaiiHicTb, T/Ta PHP H
YKVBJICHHS:
Poxku OCHOBHOTO| | 0 ROPE”
[To3akopenese HEBOT'O

M JUKABJIEHHS

[ pix
IT pix
III pix

<
S
&l tra| % |[1tra| %
<
™

KOHTPOJIb (06€3 100puB)

Kontpous (6e3
IT1JDKUBJICHHS )

15,810,8 17,2 20,0159 | - - . -

Exomuct

3,0 kr/ra (da3a cxo1iB) 180112811901 206 176 - - | 1,7 10,7

Exomucrt 3,0 kr/ra (da3za
cxoniB) + 3,0 kr/ra (dpaza |19,5|14,3|22,0(23,3|198| - - 3,9 | 238
OyToHi3a11i1)

Exomnuct 3,0 kr/ra (da3za
cxoxiB) + 3,0 kxr/ra (aza
oyronizaiii) + 3,0 kr/ra
(daza 1BITIHHS)

19,8 16,2|123,0 249|209 | - - |50 (314

CUacpaTu + Ngopgo K120

Kontpons (6e3 238|256 (249318265106 667| - | -
TT1JPKUBJICHHS )

Exomacr 3,0 kr/ra (asa |5, 919701 264(337|279/103 /558 | 1.4 | 53
CXOJIIB)

Exomnucrt 3,0 kr/ra (da3za
cxoniB) + 3,0 kr/ra (dpaza | 25,91295|26,8(356(294| 9,6 [485| 2,9 |10,9
OyTOHIi3aI11ii)

Ekonuct

3,0 kr/ra (¢da3za cxomiB) +
3,0 xr/ra (aza 28,5130,2|272372(308| 99 |47,4| 4,3 |16,2
oyronizaiii) + 3,0 kr/ra
(daza uBiTIHHS)

HIPys orcusnenns: m/z2a OCHO8He 49 40 33 51
nosakopenege 1,4 1,5 1,4 16

VY copty Bipa Bin OyB HallO1IbIITUM Ha KOHTPOJI1 (0€3 MITKUBICHHS)
— 10,6 1/ra a6o 66,5 %, To11 5K y copTy OkcamuT-99 HaitbuIbIIMM OYB Ha
BapiaHTaX, Ji€ MPOBOJAWIM TPHUPA30BE IM03aKOPEHEBE ITiHKUBJICHHS 1
craHoBuB 9,1 1/ra a6o 42,7 %.
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Tabnuysa 19
YpoxkaiiHICTh cepeHbONI3HBOI0 copTy OKcamMuT-99 3a/1€5KHO Bij
PIBHIB i TEpMiHIiB I03aKOPEHEBOr0 MilxKNBJIeHHSI ExoancTom

" ITpupict B1
VYpoxaitHicTb, T/Ta PHp A
JKUBJICHHS:
OCHOB- Mo3aKope-
Poxu
[TozakopeHeBe HOTO HEBOTO
M KUBJICHHSI v =
o = R =R
= | & 8| & |59
o, o o &ltra| % |1/ta| %

KOHTPOJIb (06€3 100puB)

KoHutpous (6€3

- 18,6 ({10,3(20,0(216|17,6 |- - - -
TT1JPKUBJICHHS )

Exomucrt 3,0 kr/ra (da3za

) 19,311,7|22,3 23,4 (19,2 | - - 16 |90
CXOJIIB)

Exomucrt 3,0 kr/ra (da3za
cxoxiB) + 3,0 kr/ra (pa3za | 20,1 |12,3|22,7|24,9|20,0 |- - 24 13,6
OyTOHI3allii)

Exonucr 3,0 kr/ra (da3za
cxoniB) + 3,0 kxr/ra (daza
oyronizarii) + 3,0 kr/ra
(daza 1BITIHHS)

21,3 114,81 23,4 | 25,7 21,3 | - - 3,7 [21,0

cugepaTts + NgoPggK120

Koutpons (6e3
TT1JDKUBIICHHS )

26,4 22,3253 |244|246|7,0 (398 |- -

Exomuct

3,0 kxr/ra (da3za cxonis) 29,0 124,326,7|269 26,775 39121 |85

Exonuct 3,0 kr/ra (da3za
cxoniB) + 3,0 kr/ra (paza | 31,5|25,7|27,2|30,3|28,7(8,7 |435|4,1 |16,7
OyTOHi3aI1ii)

Exomuct

3,0 xr/ra (¢a3za cxomis) +
3,0 xr/ra (aza 33,0]26,2|28,9(33,3/30,4|9,1 |42,7|58 |23,6
oyronizaiii) + 3,0 kr/ra
(daza uBiTIHHS)

HIPys orcuenennsi: mea  ocHogHe 50 4,1 35 49
nosakopemnege 1,4 1,3 14 17

[IpupicT ypokato BiJlI TMO3aKOPEHEBOTO TMIIKUBICHHS POCIHH
KapTOIUTl TaKOX PI3HUBCS MO copTax. Y cepeaHbOCTUIIIOro copty Bipa
OyB JHeIo BHUIIMM Ha KOHTpojl (6e3 mobpus) - 1,7-5,0 1/ra a6o 10,7-

31,4 %, y copty OkxcamuT-99 HaBmaku, Ipu BHECEHHI OCHOBHOTO J0OpHBa
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NgoPgoK120 + cumepar 1 cknagaB 2,1-5,8 1/ra abo 8,5-23,6 %, Toai K Ha
KoHTpoi (6e3 no6pus) numre 1,6-3,7 1/ra ado 9,0-21,0 %.

HaiiBummii ypokaii 000X COpTIB KapToImii OyJI0 OTpUMAaHO Ha
BapiaHTaX, J€ BHOCHWJIM OCHOBHE JOOpHBO B HOpPMI NgoPgoKiog Ha ¢oHi1
CUJIEpaTIB 1 MPOBOJUIN MO3akopeHeBe MikuBiaeHHsS Exomrctom 3,0 kr/ra
(daza cxomiB) + 3,0 kr/ra (daza 6yronizamii) + 3,0 kr/ra (dha3a HUBITIHHS).
VY copty Bipa Ha n1bomy BapianTi BiH ckianas 30,8 1/ra, y copty OxcamuT-
99 — 30,4 1/ra.

[Ipupict ypoxaro Ha BapiaHTi, J€ MPOBOAWIM TO3aKOPEHEBE
nipkuBieHHs Exomuctom 3,0 kr/ra (¢asza cxomiB) + 3,0 kr/ra (dasa
oyrtonizamii) + 3,0 kr/ra (dasza 1BiTIHHA) OyB HAMOUIBIIUM JIsI 000X
COpTIB KapTormui, siki MU BuB4anu. Jlus copty Bipa mnopiBHAHO 3
KoHTpoJjieM (0e3 o0pobOku) cknagaB 4,3-5,0 T/ra, a6o 16,2-31,4%, nns
copty Oxcamut-99 — 3,7-5,8 1/ra a6o 21,0-23,6%.

[Ipu mpoBeaeHHI 10AaTKOBOiI 00poOku pociauH Exommcrom y daszy
IBITIHHS TOPIBHSIHO 3 MOIMEPEIHIM BapiaHTOM, KOJU OOpPOOKY MPOBOIUIU
y ¢a3y cxoiB + OyToHI3allii TPUPICT ypokato OyB HE3HAYHUM 1 CKJIAJIaB
mumie 1,1-1,4 t/ra 'y copty Bipai 1,3-1,7 1/ra y copty Oxcamut-99.

BB mo3akopeHeBOro TMiKUBICHHS EKOIWCTOM Ha OCHOBHI
MOKA3HUKA TPOAYKTUBHOCTI COPTIB KapTOIUIl, SIKi MM BHUBYaiu OYB
piBHO3Ha4HUM. Y copTy Bipa, BHCOTa pOCIuH B CEpEeIHHOMY CTAaHOBHUJIA
54,7 cm, Bara BereTaTMBHOI Mach OJHOTO Kyiia 368 T, acHMUISIIAHA
NOBEpPXHS JHCTKIB 25,3 THC.M/Ta, ypoxaiHictb 23,6 T/ra, y coOpTy
Oxcamut-99 BigmosigHo - 54,5 cm, 4101, 25,6 TI/IC.Mz/I‘a, 23,5 1/ra.

bioxiMiuHui ckjag OyJab0 € OJHUM 3 HAWBAKJIMBIIIUX IMOKA3HUKIB
Xap4oBO1 LIHHOCTI KapTOIUIl Ta ii KyJlIHApHUX BIAaCTUBOCTEW. OCHOBHOIO
CKJIaJIOBOIO YAaCTHHOI Oynp0u € Kpoxmanb. Ha BmicT #oro B Oyip0ax

3HQYHUW BIJIMB MarOTh OIO0JIOTIYHI BJIACTUBOCTI COPTY 1 PIBCHb
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MIHEPAJIHHOTO JKUBJICHHS, @ TaKOX ITOTOJHI YMOBH, SIKi CKJIaAalOThCS i
yac BereTarri 1 1H. >1

B Hamux DOCHIKEHHSX BMICT Kpoxmani B Oyin0ax, B MepIly
4yepry,3ajiexan Biji 010J0T1UHUX 0coOIUBOCTEN copTy. CepenHbOCTUTIINI
copT KapTorul Bipa xapakTepu3y€eTbCsi OiIbIIT BUCOKOI KPOXMAJIUCTICTIO
Oynb0 1 3HAYHO KpaluMHU KyJIHAPHUMHU TOKa3HUKAMH, 30Kpema
PO3CHITYACTICTIO M'SIKOTI, CMAaKOBUMH SKOCTSIMH, HETEMHIHHSIM M'SIKOTI
TICJI BapiHHS, MOPIBHSIHO 3 CEpeAHbOMNI3HIM copToM Oxcamut-99. BmicT
Kpoxmaii B OynpOax copTy Bipa B Hammx TOCHIKEHHSX CKJIaJgaB Bij
16,3 1o 17,2 % 1 6yB Ha 2,2-3,1 % BumumM, ToAi Sk y copTy Okcamut-99
(13,2 - 15,0 %) (Tabmn. 20).

Tabnuysa 20
BwmicT kpoxmaJiio B Oysab0ax copry Bipa ta OxcamuT-99 3a/1e:kH0 Bij
PiBHS Ta TEPMIiHIB M03aKOPEeHEeBOIr0 mijxKuBJIeHHs1 Exoaucrom, %

Bwmict kpoxmaito, %
Bipa Oxkcamut-99
[Tozakopenese
. KOHTPOJIb | CHJIepaTH | KOHTPOJb | CHIEpaTH
1KV BIICHHS
(Oe3 + (Oe3 +
1100puB) | NooPgoKipo | m100puB) | NooPoeoKizg
KonTtpo:as (6€3 1miKUBICHHS) 17,2 16,5 15,0 13,8
Ekonuct
3,0 kr/ra (ha3a cxo/iB) 17.0 165 14.9 13,7
Ekonuct
3,0 kr/ra (¢da3za cxomiB) +
3,0 kr/ra (cha3za 6yToHi3ariii) 16,8 16,4 14,2 13,5
Exomuct
3,0 xr/ra (¢a3za cxoxis) +
3,0 xr/ra (¢aza OyTonizarii) + 16,6 163 13,9 13,2
3,0 xr/ra (a3a 1BITIHHA)

PiBHI OCHOBHOI'O JKHBJICHHS Ta I103aKOPEHEBE MIKHUBJICHHS
ExomuctoM B pi3HUX J03aX 1 B PI3HI TEPMIHM, 3MEHIIYBajlud BMICT

KpOXMalto B 0yJib0Oax.

°! Bioximiunmii ckmax Gynas0 i #oro BB Ha sKicTe Kapromrenpoxykris / T. II.
bykomnosa ta in. KuiB: Arpapna nayka. 1997. C. 153-160.
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Axmio Ha KoHTpo (6€3 J0OpHB) BMICT KpoxMallio y copTy Bipa Oys
MaKCHMalbHUM 1 CKiamaB 17,2, TO mpW BHECEHHI OCHOBHOT'O J00pHBa
NgoPooKip + cumeparm kpoxmamucticte Oynp0 3Hm3uiack Ha 0,7%, y
copty Okcamut-99 BignosigHo 15,0 1 3Hu3mnacs Ha 1,2 %.

[TozakopeneBi mimpkuBICHHA EKOIMCTOM MpU3BENW 10 3MCHIIICHHS
3arajbHOro0 BMICTY Kpoxmaito y Oynan0ax Ha 0,2-0,6 % y copty Bipa i Ha
0,6-1,1 % y copty Okcamut-99.

Buxig kpoxmamo 3 OJHOTO TeKTapa 3ajiekaB Bijg O10JOTIYHHX
BJIACTUBOCTEH COPTY, PIBHSA MPOJAYKTUBHOCTI, BMICTy KPOXMaJll0 B
Oynb0Oax. binpll BUCOKMM BHUXIJ Kpoxmaiaio OyB y copty Bipa Ha
BaplaHTax, ¢ BHOCWJIU OCHOBHE NOOPUBO Yy HOpMI NggPgoKipg + cuaepaTu
1 IPOBOAMIIM TPUPA30BE MO3aKOpEeHEBE MiKuBIIeHHS Exonmucrom 3,0 kr/ra
(daza cxoniB) + 3,0 kr/ra (¢daza Oyronizarii) + 3,0 kr/ra (dha3a HBITIHHS).
Buxig kpoxmanmio 3 OJHOTO rekTapa Ha LbOMY BapiaHTi ckianaB 50,2 y

copty Bipa Ta 40,1 u/ra y copry Oxcamut-99, mo Ha 10,1 1/ra menme
(tabm. 21).

Tabnuys 21.
Buxig KpoxmMaJiio 3 OTHOI0 IreKTapa 3aJIe’KHO BiJ PiBHIB Ta TePMiHIB
MO3aKOPEHEeBOro misKuBJIeHH ExoaucTom, 11/ra

Buxin kpoxmaitro 3 0JTHOTO TeKTapa, IHT
Bipa Oxkcamut-99
[Tozakopenese
: KOHTPOJIb | CHJIepaTH | KOHTPOJb | CHIAEpaTH
TT1JKUBIICHHS
(6e3 + (6e3 +
J1100puB) NgoPgoKizo |  106puB) NgoPgoKi20
KoHTposs (6€3 mipKuBICHHS ) 27,3 43,7 26,4 33,9
Exomuct
3,0 kr/ra (ha3a cxo/iB) 29,9 46,0 28,6 36,6
Exomuct
3,0 kr/ra (cda3a cxomiB) + 33,3 48,2 28,4 38,7
3,0 xr/ra (a3a OyTonizarrii)
Exonuct
3,0 kr/ra (cda3a cxomiB) +
3,0 xr/ra (pazabyronizarrii) + 34,7 50,2 29,6 40.1
3,0 kr/ra (ha3a uBiTIHHSA)
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OTxe, TMO3aKOpeHEeBE IIDKUBJICHHS pocIuH ExomuctoMm Moxke
3a0€3MeYuTH BHUCOTY POCIHUH Yy CepeaHbocTUroro copty Bipa 44,1-
70,3 cM, Bary BereTaTUBHOI Macu OJHOTO Kyiia 283-467 r, acCUMUIALINHY
MOBEPXHIO JHUCTKIB 19,4-35,2 TI/IC.MZ/Fa, BpoxaitHicTh 27,9-30,8 T/ra,
BMICT kpoxamto 16,3-17,0 %, BuxXiJ KpoxXmaj 3 OJHOTO IeKTapa ILIOIII
29,9-50,2 1/ra. Y cepenHboIi3Hporo copty Okcamut-99 BiamnoBigHo: 45,2-
66,9 cM, 334-510 t, 20,4-34,3 Tuc.M*/ra, 26,7-30,4 t/ra, 13,2-14,9 % i
26,8-40,1 m/ra.

[To3zakopenese mimkuBiaeHHs Exonuctom 3,0 kr/ra (¢asa cxonis) +
3,0 kr/ra (daza Oyronizaii) + 3,0 kr/ra (dha3a uBiTiHHA) y copTy Bipa
3abe3neumsio npupict ypoxarwo 4,3-5,0 1/ra a6o 16,2-31,4 %, y copty
Oxcamut-99 3,7-5,8 1/Ta a60 21,0-23,6 %.

Hamu BcTaHOBJE€HA CepellHs 4YacTKa MPUPOCTIB YPOKAK KapTOILI
BII PEryJATOPIB POCTY Ta TMO3aKOPEHEBOTO ITKUBICHHS POCIWH IS
COPTIB PI3HMX Tpyn CTUTIOCTI. HaliMeHIIMM mpupIiCT ypoxaro, sIK Bif
perynstopiB  pocty (4,2), Tak 1 BiJ TO3aKOPEHEBOIO IKWUBJICHHS
(401/ra) OyB y Tpymi paHHBOCTUIJIMX COPTIB 1 3pOCTaB Bij
PAHHBOCTHUIIIMX 10 CEPEIHBOMI3HIX, 3 4,2 10 5,8 1T/ra a60 Ha 38,0 % npu
3aCTOCyBaHHI peryistopiB pocty 1 3 4,0 no 5,35 1/ra a6o 33,7 % npu
[103aKOPEHEBOMY IIJKUBIICHHI (puc. 1).

7

5,8

6

5,35

[é]

IN
|

[pupicr ypouaro, T/ra

PaHHBOCTHIJII COPTH CepeIHbOCTHUTIII COPTH CepelHbOITi3HI COPTH

B Perynsitopu pocty B Ilo3akopeHeBe i >KHBISHHST

Puc. 1. YacTka npupoCTIiB YPO:KaI0 Bi/l peryJsiTopiB pocTy Ta
M03aKOPEHEBOI0 MiKNBJICHHS 32JI€KHO Bi/l TPYNIH CTUIJIOCTI COPTY
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Ha ocHOB1 mpoBeieHUX JOCTIIHKEHb MO MUTAHHIO BUBUCHHS CTPOKIB
Ta cnoco0iB 3acTocyBaHHs perynaropa pocty Emictum C 1 Bepmuctum Ta
MO3aKOPEHEBOTO  MMIDKUBJICHHS poOCIUH KapTomn Kpucramonom 1
ExonucToM BCTaHOBJIEHO, 1IO:

- OLIBII epeKTUBHOIO JIis perynsTopa pocty Emictum C, 3a 00poOku
Haca/KeHb 3 po3paxyHKy 10 mm npemnapary Ha 300 1 Boau Ha 1 ra mioi,
Oyna Ha BapiaHTax, J€ OOpoOKYy HacaJKeHb MPOBOAWIM Yy (ha3y MOBHHUX
cxo/iB. YpoxkaiHicth copTy CepnaHok TyT ckianana 25,3, Bipa — 29,6
T/ra, mo Ha 3,3 1 3,9 1/ra abo Ha 15,0 1 15,2% OinbIIe TMOPIBHIHO 3
KOHTpoJsieM (6e3 00poOKH);

- BuIly BpoxkaiHicTh (30,4) copty Ko63a, 40,3 — copry Jlerenna i
35,3 1/ra — copty OkcamMuT-99 oTprMaHO MpU TPUPA30BiKA 0OPOOIIl POCITUH
peryisTopoM pocty Bepmuctum y ¢asy moBHHX cXOAiB + OyToHi3amii +
IBITIHHS 3 po3paxyHKy Ha 10 ji/ra HacaJ)keHb B KOXHY 3 (a3 Bererarlii.
[IpupicT yposkaro MOPIBHSIHO 3 KOHTposieM (0e3 oOpoOKH) BiAMOBITHO
copty ckiazaaB 5,0 1/ra ado 19,7%, 5,6 1 16,1 Ta 5,8 1 19,8% BiAMOBIIHO.
HesanexHo Bija copTy O11b1I €PEKTUBHOIO € 00pOOKa pOCIUH, HIXK OYJIH0;

- OUIBIIMKA MPHUPICT YPOXKAK BiJ IMO3aKOPEHEBOIO IMiIXKUBJICHHS
Kpucranonamu 3,8-4,5 1/ra y copty Bipa 1 4,3-4,9 1/ra y copty Oxcamurt-
99 oTpumaHO Ha BapiaHTax 3 OCHOBHUM >KHUBJICHHSIM cHAepatu +
NgoPgoK129 1 mo3akopeHeBuM mimkuBiaeHHsAIM: Kpucranon »xostuii 3,0
kr/ra (¢paza cxoxiB) + Kpucramon xopuuneBuit 1,0 xr/ra (daza
oyrtonizaiii) + 1,0 kr/ra (paza nBitinus). [Ipote, qogaTKOBE MIHKUBICHHS
(Kpucranon xopuuneBuit 1,0 kr/ra (¢daza UBITIHHS) TOPIBHSHO 3
Kpucranon xoBtuii 3,0 kr/ra (dpasza cxoxais) + Kpucranon kopuunesuit 1,0
kr/ra (a3za OyToHI3allil) He 3a0€3MeUnII0O IOCTOBIPHUI MPUPICT YPOXKaro.
[Tpu HIPys st mo3akopeHeBoro mipkuBiaeHHs 1,5-1,6, mpupict ypoxkaro
Ha IIbOMY BapiaHTi ckianas 1,4-1,5 1/ra;

- Mo3aKopeHeBe MiKuBIEHHsS pociuH Exomuctom 3,0 kr/ra (dasza
cxomiB) + 3,0 kr/ra (¢aza Oyronizamii) + 3,0 kr/ra (daza UBITIHHA)
3a0e3medye npupicT ypoxkaro y copty Bipa 4,3-5,0 1/ra a6o 16,2-31,4%, y
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coptry Oxcamut-99 — 3,7-5,8 1/ra abo 21,0-23,6%. Otxe, 1o COPTIB
KapTOIUIl PI3HUX TPYIN CTUTIOCTI HAUOLIbII €()EKTUBHUM € MO3aKOPEHEBE
nigxuBieHns Exomucrom 3,0 kr/ra (dasza cxomiB) + 3,0 kr/ra (daza
Oytonizaiiii) + 3,0 kr/ra (¢dha3za uBiTIHH).

st copty Bipa edekTUBHICTh MMO3aKOPEHEBOTO MiKUBJICHHS OyJia
OUIbIIOK0 0€3 BHECEHHS OCHOBHOTO JKUBJICHHS, MPHUPICT YPOKAWHOCTI
ckinagaB 5,0 1/ra abo 31,4%. Jnsa copry Oxcamut-99 — npu BHECEHHI
OCHOBHOTO UBJEeHHS cuaepaTtd + NgoPgoKip mpupict — 5,8 T/ra abo
23,6 %.

EdexTuBHICTh peryyisTopiB pocTy 1 MO3aKOPEHEBOIO IKWUBJICHHS
3poctana BianmoBigHO Ha 38,0 1 33,7 % Big rpynu pPaHHBOCTUTIIMX J10
CepEeHBOII3HIX COPTIB KapTOILII.

Po3paxyHOK eKOHOMIYHOi €()EeKTUBHOCTI 3aCTOCYBaHHS PETYISATOpa
pocTty BepMuctum 3ajie’kHO TEpMiHIB Ta CIIOCOOIB OOPOOKHU COPTIB Pi3HUX
IPyIl CTUTJIOCTI BCTAHOBJIEHO, 110 00poOKka Oynp0 Bepmuctumom Oinbin
e(eKTUBHOI OyJia IS CepeAHLOCTHUTIIONO cOpTy JlereHma mopiBHSIHO 3
copramu Ko63a 1 Oxcamut-99 (Taba. 22).

YMOBHO 4uCTUM TIPUOYTOK, mpu oOpooOIl Oyias0 BepMmictumom, s
bOr0 COpPTY cKkiaaaB 6,77 THC.PH Ha TeKTap, COOIBapTICTh OJHOTO
IIeHTHepa - 36 TIpH., piBeHb peHTabenbHOCTI - 74,6%. Ilpu o0poO6I
Bepmuctumom y pi3Hi ¢a3u pocTy 1 pO3BUTKY POCIHMH TAaKOXK HAHOIbITY
e(EeKTUBHICTh 3a0€3MeUnB 1Ie COPT KapTOILUIl. Y MOBHO YUCTHM MPUOYTOK
ckinangaB 7,2-8,1 Tuc.rpu/ra., cobiBapTicTe npoaykuii — 34,5-32.5 rpH.,
piBeHb peHTabenbHocTi — 78,9-85,3 %.

Cni BIAMITUTH, 0 YMOBHO YUCTHUM MPUOYTOK BiJ 3aCTOCYBaHHS
peryysiTopa poCTy MOPIBHAHO 3 KOHTpoJieM (0e3 o0poOKH) 3pocTaB y
copty KoG3a na 70,1, y copry Jlerennga — Ha 53,1, y copty Oxcamut-99 —
Ha 22,1 %. CoOiBapTicTh BIAMOBIAHO 3HMKYyBajach Ha 5,7, 8,2 17,7 rpH. 3a
HT. PiBeHs penTadenbHOCTI 3poctaB 3 50,1 10 84,5 % y copty Kob3a, 3
53,3 1o 85,3% y copty Jlerenma i3 52,4 no 80,3% y copty Oxcamur-99.
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Tabnuys 22.
ExonoMiuHa eeKTHMBHICTH 32CTOCYBAHHS PEryJsiropa pocry
BepMuCTHM 7151 COPTIB KAPTOILIi PI3HUX I'PYI CTHIJIOCTI

Ko63a — Jlerenma — Oxcamut-99 —
, PaHHBOCTHUTIIAMN CEpENHbOCTUTIINI CepeaHbOMI3HIN
Tepminu Ta - S 2 : S
CIIOCOBH b= A z s = S s B a °
6p06 = 5 = Bl IS A= EIE S = =
B8 | | a22BE7 4 .88 i |42
perJI}ITOPOMEHﬂdgg EEE;EE’H EEEi«sﬂSE 5 &
poery |29 ES 259 EE 255 EF| L5
& < Lo m oY Qe B F < Qo
Bepmuctum |3 5 | B S|g B S & Slg 2 | .2 s
2% |8 =2 8 28 |8 :
= S <y o o, - © o
KoHTposb 3,80 | 41,7 | 50,1 | 529 | 40,7 | 53,3 | 4,79 | 448 | 52,4
(6e3 00poOKM)
O06poOka 425 | 404 | 66,5 | 6,77 | 36,0 | 746 | 497 | 422 | 675
Oynb0
O6poOka
pociun y dazy: | 4,83 | 39,0 | 738 | 7,20 | 345 | 789 | 512 | 413 | 74,3
- IIOBH. CXO/1B
C CXOMB T 524 | 369 | 782 | 7,50 | 33,6 | 825 | 537 | 38,5 | 79,7
OyToHi3arrii
- CXOMiB +
OyTonizarii + 575 | 36,0 | 845 | 8,10 | 325 | 853 | 585 | 37,1 | 80,3
BITIHHSI

Haiibinbim egekTuBHOIO 00p0o0OKa, K Oyib0, Tak 1 pociuH, Oyna s
cepeaHbocTUraoro copry Jlerenma. PiBeHb peHTA0ENbHOCTI MO IHOMY
copty 3a 00poOku Oymp0 ckimamaB 74,6%, 3a 00poOku pocimH — 78,9-
85,3 %. ExoHOMI4H1 TOKa3HUKH JABOX IHIIUX COPTIB OYJIM JEII0 HIKUYUMH.

AHai3 MNpPOBENEHUX JAOCIIKEHb Ta PO3PaXyHOK EKOHOMIYHOI
€(eKTUBHOCTI 3aCTOCYBaHHS peryjdaropa pocTy BepmucTum mnoka3as
JOLIBHICTh HOTO BUKOPUCTAHHS MTPU BUPOIILYBaHH1 KapTOILII.

Po3paxyHKOM  €KOHOMIYHOT  €(pEeKTHUBHOCTI  MO3aKOPEHEBOTO
nipkuBiIeHHS KpucramoHamMu COpTIB KapTOIUIl PI3HUX TPYH CTUIJIOCTI
BCTAHOBJICHO, III0 HE3aJI€KHO BiJ TPyNU CTUIJIOCTI COPTY HAMOUIBII
e(DEeKTUBHUM € TIJKUBJIEHHA pociuH KapToril Kpucramonom xxoBtum 3,0
kr/ra B ¢azy cxomiB + Kpucraimon xopuuneBuit 1,0 xr/ra (¢asa

Oyronizariii) + 1,0 kr/ra (¢pa3a 1Bitinas) (Tadir. 23).
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Tabnuys 23
ExonomMiuHna epeKTHBHICTH 03aKOPEHEBOT0 MiIXKMBJIEHHSA
Kpucrajonamu copTiB KApTOILIi Pi3HUX IPYNl CTUIJIOCTI

KonTtpoms (63 106puB) Cunepatu + NgoPgoKiog
‘S =| YMOBHO D = YMOBHO
£ é £ uncrnit £ é e YHCTHH
8 5| E 2| npubyrox |8 T E 2| mnpubyrok
IMosakopeesi mmkustenss | 2 = | £ o[ . - =SS
= g 2= o SlE 5 220 =
s 2 | gl = ﬂ.&cﬁxq:{g EE-‘
H > 2| = i Sl = G Y- B iy = &Hh
C H|E 5| B8 o HE X & S
N9 |L s &~ HgN 9L H N «&&—Hcs
EEg - |gRE BEES |gRE
28 |7 8 [EE- |7 8
Cepennvocturiuii copt Bipa
Koutpos (6e3 ] i ] ] i i i ]
IT1JKUBJICHHS )
Kpucranon sxosmuit 3,0 kr/ra | 4 419 431083| 05 |15/195| 1,35 | 2,25
((baga CXOHiB) ) ) ] ] ) ] ] ]
Kpucranon xoBtuit 3,0 xr/ra
(dasa cxomis) + Kpucranon |5 5|5 999 19| 274 (314,03 323 | 4,03
kopuuHeBuit 1,0 xr/ra (daza ’ ’ ’ ’ ’ ’ ’ ’
OyToHi3al1ii)
Kpucranon xxoBTHii
3,0 xr/ra (a3za cxomaiB) +
Kpucraiaon kopuyHeBuii 3,8 14941389 3,70 (455,85 |4,80 457
p P
1,0xr/ra (¢aza 6yTonizaiiii)
+ 1,0 kr/ra (da3a uBiTiHHSA)
CepennnomizHiii copt Oxcamut-99
KonTtpons (6e3 ) i ] ] i i i i
T1JKUBJICHHS])
Kpucranon xostuid 3,0 krira |4 6|5 0g| 158 | 263 |15|1,95| 1,35 | 2,25
(daza cxomniB)
Kpucranon xxoBtuii 3,0
kr/ra (asa cxoms) + 20 [377(297| 371 |34|442| 362 | 452
Kpucranon kopuuneBuii 1,0
kr/ra (¢paza OyToHizarlii)
Kpucranon xxoBtuit
3,0 kr/ra (a3za cxoniB) +
Kpucranon kopuuneBuii 1,0 43 15591454 432 496,37 | 532 | 506
kr/ra (aza 6yToHizariii) +
1,0 xr/ra ((a3a uBiTIHHS)

Ha mproMy BapiaHTi BiJi MO3aKOPEHEBOTO IMiPKUBJICHHS OTPUMAHO

HaNOIBII BUCOKHUM MPUPICT TOAATKOBOI npoaykii — 3,8-4,5 1/ra o copty

Monorpadis

95

ISBN 978-617-95252-8-5




Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

Bipa i 4,3-4,9 1/ra no copty Okcamut-99. 3 KOKHOro rekrapa OTpUuMaHO
YMOBHO 4YHUCTUW mpuOyTOK, y copty Bipa Ha BapianTi 6€3 OCHOBHOTO
KUBJICHHS (KOHTpOJib), 3,89 1 4,8 THC.rpH/TA, IPU BHECEHHI OCHOBHOTO
*KUBJICHHS B HOpMI NggPgoK129 A.p Ha (OHI cusieparib.

st copty Oxcamut-99 unictuii npuOyTOK BiAMOBIIHO ckiaB 4,54 1
5,32 Tuc.rpa/ra. Ha KOXHY [HOJAaTKOBO 3aTpadye€Hy TPUBHIO YUCTUM
npuObyTok 'y copty Bipa Big M03aKOpPEHEBOTO  IiIKUBJICHHS
Kpucranonamu, y ¢aszy cxomiB Kpucramon »xoBtuii 3,0 kr/ra + dasa
Oyronizarii, Kpucranon kopuuneBuii 1,0 kr/ra + ¢dasa HBITIHHS, a TaKOX
Kpucrtanon xopuuneBuit 1,0 xr/ra, cknaB 3,70-4,57 rpH, y coptry
Oxcamut-99 - 4,32-5,06 rpH.

binbmry  edexTuBHICTH Uit 000X  COPTIB  KapTOILIl  MaJio
MO3aKOPEHEBE TIHUKUBICHHS Ha BapilaHTaX 3 BHECEHHSIM OCHOBHOTO
noopuBa B HOpMI NggPgoK129 Ha (oHI cuaepaTiB MOPIBHIHO 3 KOHTPOJIEM
(6e3 mobpuBa). Ilpupict nomarkoBoi mpoaykilii TyT ckiaangas 1,5-4,5 1/ray
copty Bipa 1 1,5-4,9 1/ra y copty Oxcamut-99, BapTicTh 10JaTKOBOI
npoAyKiii BiamoBigHo copty 1,95-5,85 1 1,95-6,37 Tuc.rpH yMOBHO
YUCTUM TpuOyTOK 3 oxHoro rekrapa 1,35-4,80 i 1,35-5,32 Tuc.rpn, a
KOXKHa JIOJaTKOBO 3aTpadeHa TpUBHA 3a0e3meyusia yMOBHO YHCTHH
npuOyTok 2,25-4,5712,25-5,06 rpH.

Haiibinbiry edexTuBHICTh Bii KpHCTanoHIB OTpUMaHO MPU BHECEHHI
ocHOBHOTO J00puBa NgoPgoKip Ha ¢oHI cuaepaTiB 1 MO3aKOPEHEBO
nijpkuBiaeHHl  Kpucranonom xotum 3,0 kr/ra (¢da3a cxomiB) +
Kpucrtanonom kopuunesum 1,0 kr/ra (daza Oyronizanii) + 1,0 kr/ra (daza
uBiTiHHs). Ha mpoMy BapianTi y copTy Bipa oTpuMano 10aaTKOBO1
npoaykuii — 4,5 1/ra, ii BapTicTh ckiagana 5,85 TUC.TPH, YMOBHO YHUCTHUI
npUOYTOK 3 OJHOTO IekTapa 4,8 THC.TPH, a Ha KOXKHY TPHBHIO JI0JIJaTKOBUX
3aTpatr oTpumaHo 4,57 TpH.

Y copty Oxcamut-99 BignosigHo — 4,9 1/ra, 6,37 Tuc.rpH, 5,32
Tuc.rpH 1 5,06 TpH. B 1iloMy €eKOHOMIYHA €(PEKTUBHICTh MTO3aKOPEHEBOTO

nijkuBieHHs  Kpucrtanmonamu wmana  Outblly  €(pEKTHBHICTH ISl
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CEepeAHBOMI3HBOTO cOpTy OkcamMuT-99 NOPIBHAHO 3 CEPEIHBOCTUIIUM
coptoM Bipa.

Po3paxyHKu €KOHOMIYHOT €(QEKTHUBHOCTI MiJXKUBJICHHS POCIHH
Exonuctom mokazaB, IO I CEPEAHBOCTUTIIOTO copTy Bipa Oiibiin
epekTuBHUM € miJpKUBACHHS Exoauctom 0€3 BHECEHHS OCHOBHOTO
noopuBa. KinbkicTh J0AATKOBOI MPOAYKIII BiJ  MO3aKOPEHEBOTO
i pKuBIeHHS Exonuct Oyna 6inbimnoro 1 ckinagana 1,7-5,0 1/ra.

BapricTe 107aTKOBO OTpHUMAaHOi MTPOAYKINT BIAMOBIAHO CKJIajaalia
2,21-6,5 THC.TpH., YMOBHO YUCTUM MPUOYTOK 3 OJHOTO rekrapa 1,56-5,55
TUC.TPH, a Ha OJHy TPHUBHIO JOJATKOBUX 3aTpar oTpumaHo 2,4-5,84
rpuBHi. Tomi, sk Ha BapiaHTi cuaepaTu + NggPgoKiyo Il BCl IOKa3HUKHU
OyJM 3HAYHO HWKYMUMHM 1 CKJIajaiu AoAaTKkoBoi mponykiii 1,4-4,3 1/ra, ii
Baprictb 1,82-5,59 tuc.rpa 1 1,17-4,64 TUC.TpH. YMOBHO YHCTOTO
npuOYTKYy 3 OAHOTO reKTapa. Y MOBHO YHCTHI MPUOYTOK HA OJHY TPUBHIO
I0IaTKOBUX 3aTpar ckias 1,8,-4,85 rpH (Tadm. 24).

Ins cepenubocturiioro coprty Oxcamut-99 HaBnaku, OuIbIIe
J0aTKOBOI MPOJYKIIi OTPUMAHO IPU BHECEHHI OCHOBHOTO J00pHBa, a
came 2,1-5,8 T/ra momaTkoBOi MOPOMYKINi, TOMl SK Ha KOHTpoii (0e3
noopus) nuie 1,6-3,7 1/ra.

YMOBHO 4MCTU NTPUOYTOK 3 OAHOrO rekrapa 2,08-6,44 npotu 1,43-
3,71 TuC.TpH, YMOBHO YUCTUU MpUOYTOK HA KOXXHY TPUBHIO JOJATKOBHUX
3aTpaT CKJaB BiAmoBiaHO 3,2-6,78 1 2,2-3,97 rpH, ado 1,0-2,81 rpH. MeHIIIE
NOPIBHSHO 3 KOHTpOoJieM (0€3 BHECEHHSI OCHOBHOT'O I0OpUBA).

binbil €KOHOMIYHO BUTIHMM BapiaHTOM JUIsl CEPEeIHBOCTUTIIOTO
copty Bipa Oyno mo3zakopeneBe migxuBieHHs Exomuctom B HOpMmi 3,0
kr/ra (da3a cxomiB) + 3,0 kr/ra (¢asza Oyrtonizamii) + 3,0 kr/ra (¢aza
I[BITIHHS), /€ HA KOKHY T'PHUBHIO JI0JIaTKOBUX 3aTpaT OTpuMaHo 5,84 TpH, a

3 KOYKHOT'O TeKTapa 5,55 TUC.TPH.
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Tabnuys 24
ExonoMiuHa eeKTMBHICTH N03aKOPEHEBOT0 MiXKMBJIEHHSA
Exo0J1CcTOM COPTIB KAPTOILIi PI3HUX I'PYI CTHIJIOCTI

+
KonTtpomns (6€3 100puB) Cunepatu
NooPgoKi20
. YMOBHO = | YMOBHO
<| 8 B wmetmd 5|\ Q@ = dHCTHI
< = ‘é = | mpubyToK E g ~| npubyToK
Ilo3akopeHeBi MKUBIEHHS | &6 | & &| = 5 |8 |SE| = | &
EElos B Sz|Efeid B&| 8&
SETE s |gBlgeiE s |gf
c H & ¥ E ~ole |[EX | 2
o ol e B W E T elg | F|ES
5Eg ¢ |EEIE |BE £ |FE
% % = — g | X % = ~ —
M — < o g( M — < [<p]
<) as! oyl s
Cepengnpocturauii copt Bipa
Kontposs (6€3 nijpkuBieHHs) | - - - - - |- - -
Kpucranon xosmit 3,0 krra |42 15511156 (24 |1.4)1,82|1,17 1,80
(daza cxoniB)
Kpucranon xxoBtuit 3,0 xr/ra
(basa cxonip) + Kpuctanon | g q |59 1490 | 406 |29(3,77 (292343
kopuuHeBuit 1,0 xr/ra (daza ’ ’ ’ ’ ’ ’ ’ ’
OyToHi3al1ii)
Kpucranon xxoBtuit 3,0 kr/ra
(daza cxoniB) + Kpucranon
kopuuHeBui 1,0xr/ra (pasza 50 6,50 5,55 584 |4,3|559|4,64|4,85
Oyrtonizarii) + 1,0 kr/ra (daza
IIBITIHHS)
CepennvomnizHiii copt Oxcamut-99
KoHntposb (06€3 mipkKuBiIeHHs) | - - - - - |- - -
Kpucraton xostit 3.0Kr/ra |9 65 1143 220 [2,1]2732,08]3,20
(daza cxoiB)
Kpucranon xxoBtuii
3,0 kr/ra (dasa cxonis) + 24 312|227 |267 |41|533|448| 527
Kpucranon kopuunesuii 1,0
kr/ra (paza OyToHizarlii)
Kpucrasnon xxostui
3,0 kr/ra (a3a cxomiB) +
Kpucranon xopuunesutii 1,0 3,7 1481|371 3,97 |58|754|6,44 6,78
kr/ra (¢a3za 6yronizaii) + 1,0
Kr/ra (pa3a UBITIHHS)
Monorpadis 98 ISBN 978-617-95252-8-5




Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

Ha koXHy [0JaTKOBO BHUTpPAau€Hy TPUBHIO Ha MIJKUBICHHS
orpuMmaHo 6,78 TpH. AOJAaTKOBUX KOWITIB 1 3 KOXHOro Tekrapa 6,44
TUC.TPH YMOBHO YUCTOT'O MPUOYTKY.

s cepenHponizHbOro copty OxcamMutT-99 OulbIll €KOHOMIYHO
BUT1IHUM BaplaHTOM OyJ0 TpUPA30BE MO3aKOPEHEBE ITIIKUBJICHHSI
Exonuct B miil X HOpMI, aje Ha BaplaHTaX 3 BHECEHHSM OCHOBHOTO
xkuBIIeHHS NgoPgoK120 Ha poHI cumepartis.

OTtxe, M03aKOPEHEBI1 1KUBIICHHS pOCIuH KapTOILIi
MikponoopuBamu Kpucramon 1 EKOIMCT € €KOHOMIYHO BHT1IHUM
arpoOTeXHIYHUM 3aXO0JI0OM, SKHM HE BHMAarae 3HaA4YHUX 3arpaT mpaii Ta
KOIITIB, ajie 3a0e31e4ye TOCUTh BUCOKI TPUOYTKHU.

Hamu mpoBegeHa eKOHOMIYHA OIiHKA BIUIMBY KOXXHOTO 3
arpoTexHigyHuX (aKTOpiB, sIKI MM BUBYAJIA 1 BU3HAYEHA 3arajbHa iX 4yacTKa
BIUIUBY JIJISI COPTIB KaPTOILIL PI3HUX TPYN CTUIIIOCTI.

BcraHoBieHo, 10 dYacTka BIUIMBY arpoTeXHIYHUX (PaKTOpiB Ha
€KOHOMIYHI1 MMOKa3HUKH (COOIBAPTICTh MPOAYKIIli, pEHTA0EIbHICTh, YMOBHO
YUCTHM MPUOYTOK 3 OJHOTO TIeKTapa 1 Ha OJMH KapOOBaHEIb T'PUBHIO
J0JIaTKOBUX 3aTpaT) ACIIO pi3HUIIACA MO copTaM. B rpymni paHHbOCTUTIIUX
COpTIB OUTBIION OyJia YacTKa BIUJIMBY CTPOKIB CaAlHHS, COPTY, CIIOCOOIB
AOTJIsIAYy 3a TOCiBaMHU, TYCTOTH CaJiHHS, a TAaKOX I[103aKOPEHEBOI0
MIJKABJIEHHS, PETYJIATOPIB POCTYy, aje MEHIow — ao0puB. B rpymi
CEPEAHBOCTUTIIUX COPTIB MOPIBHAHO 3 PAHHBOCTUTIIMMH OUIbINOIO Oyia
YacTKa BIUIMBY JHOOPUB 1 JEII0 MEHIINM 1HIIUX arpOTEXHIYHUX (PaKTOPIB.

Tak wacTka BIUTMBY NOOpPWB y PaHHBOCTUTIIMX COPTIB CKJajalia
44,8 %, o cepeaHbOCTUTINX — 57,2 %, CTPOKIB caaiHHA BIAMOBiAHO 15,6 1
10,0 %, BmumB copty 10,1 1 9,6 %, coco6iB morisaay 10,8 1 7,6 %, BriuB
M03aKOPEHEBOro MipkuBiIeHHA — 6,8 1 5,7 %. B minomy B 000X rpymnax
CTHUTJIOCTI COPTIB HaMOUIbIIY YaCTKY BIUIUBY arpOTEXHIYHHUX 3aXO0/1B MaJIH

n00puBa, Ipyre Miclie 3aiiMay CTPOKHU caaiHHs (puc. 2).
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Pannvocmuzni copmu

W JTo6puBa

B CTpoKH cagaHHs

O Copr

O Crocobwn norisiay 3a rociBaMu

B ['ycroTa camiHHs

@ I'mnOuHa 3apoOKH Opra’HiyHUX JOOPHUB
@ ITo3akopeHEeBe ITiHKUBICHHS

M Perynsitopu pocty

15,6

Cepeonvocmueni copmu

B /ToGpuBa
B CTpoku cagaHHs
O Copt

O Crroco6u Iorisiay 3a nmociBamMmu

B "'ycTroTa caaiHHA

57,2
@ I'nuOuHa 3apOOKH OpraHivHHUX
100puB

@ I'To3akOopeHEBEe ITi IHKUBIICHHST

B Perynsitopu pocrty

Puc. 2. YacTka BIUIMBY arpoTeXHiYHUX (PAKTOPIB Ta iX eKOHOMIiYHA
e(peKTMBHICTH IPH BUPOLLYBAHHI KapPTOIJIi COPTIB Pi3HUX I'PyIl
CTUIJIOCTI

BcTaHoBiieHO, 110 3aCTOCYBaHHS arpoTeXHIYHUX (akTopiB, 3a
BUKJIFOUYEHHSIM CTPOKIB CaJiHHS, BUMararoTh 30UIBbIIICHHS 3aTpatr mpall Ta
KOIITIB, a HalOUIbIl BUCOKUM MPUPICT JOAATKOBOI MPOIYKIIIi
3a0e3neuyroTh 100puBa. HezanexxHo BiJl Tpynu CTUTIIOCTI COPTY MPHUPICT
J0IaTKOBOT MPOMAYKIII 3pOCTa€e 13 301IbIICHHAM PIBHIB >KUBJICHHS, ajie

iCHye MeXa yaoOpeHHs, MpH sIKik, He3BaKalouW Ha MOJAIBIINN TPUPICT
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J0aTKOBO1 MPOAYKIIii, €(PEeKTUBHICTh JAHOTO arpoTEXHIYHOTO 3aXOIy
MOYMHAE 3MEHIITYBATHCS.

ExoHomiuHa edeKTHBHICTh 3aCTOCYBaHHS PETYISATOPIB  POCTY
EmictuMm 1 Bepmuctum 3anexana BiJi COpTy KapToruii, ¢pa3u Ta KpaTHOCTI
00poOku. Haitbinein ehekTuBHOIO 00po0OKa, sk Oyab0, Tak 1 pOCiIuH, Oya
Ul CepeIHhOCTUTIOro copty Bipa. PiBeHb peHTaOenbHOCTI 00pOoOKHU
Oynp0 1mBOTO COpTy ckimamaB 74,6 %, 3a 00poOku pocnun 78,9-85,3 %.
ExoHOMIYHI MOKa3HUKH 1HIIUX COPTIB OYJIU ACIIO HUKYHUMHU.

[To3zakopenese mimxuBieHHss Kpuctagonamu HaiOu1bi €(heKTUBHUM
Oysno mpu 06poOi1i pociaun: Kpucranon xostuit 3,0 kr/ra (dasza cxomi) +
Kpucranon xopuuneBuit 1,0 xr/ra (daza Oyronizamii) + 1,0 kr/ra (daza
I[BITIHHS) 3 BHECEHHSIM OCHOBHOTO 100prBa B HOpM1 NggPgoKgg Ha xoxHYy
T'PUBHIO JIOJJATKOBUX 3aTpaT OTPUMAHO YMOBHO YHMCTUM TIPUOYTOK y COPTY
Bipa — 2,25-4,57, y copty Oxcamut-99 — 2,25-5,06 rpH.

[TozakopeneBe mimxkuBICHHS Exomuctom mns copTy Bipa Oinbin
eheKTUBHE 0€3 BHECEHHS OCHOBHOTO JKHMBJICHHS. TYyT Ha KOXHY T'PHUBHIO
J0JaTKOBUX 3aTpatT Ha M KUBJIeHHS Exonucrom orpumano 2,40-5,84 rpH.
YMOBHO YHCTOT'O MPUOYTKY, TOJII SK 3 BHECEHHSIM OCHOBHOTO >KHUBJICHHS
1,80-4,85 rtpuH. Hnsa copty OxcamutT-99, HaBmaku, yMOBHO YHCTUU
npuOyTOK, SIK 3 OJHOTO T'eKTapa, TaK 1 B PO3PaxXyHKY Ha OJIHY T'PUBHIO
JOATKOBUX 3aTpaTr, OyB OUIBIIMM MpPU BHECEHHI OCHOBHOTO J00pHBa
NgoPgoKi2p 1 cknagaB BigmosinHo 6,44 Tuc. rps./ra i 6,78 TpH. HA OAHY
TPUBHIO JOJATKOBUX 3aTpaT. HailOUIblll €EKOHOMIYHO BUTIAHUM BapiaHTOM
U1si 000X copTiB Oyiia TpupazoBa oOpoOka Exonmuctom B HOopMi 3,0 Kr/ra
(daza cxonmiB) + 3,0 kr/ra (da3za Oyronizaii) + 3,0 kr/ra (dha3a uBiITIHHS),
dKka 3a0e3nedwsna y copTy Bipa yMOBHO 4YMCTHMHA NPUOYTOK 3 OJHOTO
rexkrapa 4,64-5,55 Tuc. TpH. 1 YMOBHO YUCTUH NpUOYTOK Ha OJIHY TPHUBHIO
noaaTkoBux 3atpar 4,85-5,84 rpH., y copty Oxcamut-99 BinmnosigHo 3,71-
6,44 Tuc. rpH. 1 3,97-6,78 rpH.
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11. E¢peKTHUBHICTH KOMILJIEKCHOTO BUKOPHCTAHHS MIKPOI00pHUB i

CTHMYJIATOPA POCTY

OTpumaHi JaHI 1O 3aCTOCYBAaHHIO CTUMYJATOPIB POCTYy 1
MIKpOJAOOpUB Ta MOHOJIOOPUB TIPU MTO3aKOPEHEBOMY IIJI)KUBJICHHI POCIUH
CB1/14aTh PO €(PEKTUBHICTH TAHOTO arpOTEXHIYHOTO 3aX01y.

BB 1o3akopeHeBOro MiDKUBJICHHS 1 CTUMYJSTOPIB POCTY Ha

OloMeTpUYHI MOKa3HUKHU KapToIUIi copty Jlerenaa HaBeaeHi B Tabnuii 24,

Tabnuys 24.
BruiuB mo3akopeHeBoro mil>KUBJICHHS | CTUMYJIATOPIB POCTY HA

0ioMeTpH4YHI MOKA3ZHUKH KapToILIi copry Jlerenna
< s U;‘ﬂ
= 5 5 5 a
E as & < 2 & o
O = = A~ < = 2 5
: = S O3 E B8 rxg o
BapiauTtu © 5 S =" 2 = SRS
=i = B9 |FEeFs
9 = = o = = B ~
2 o> o = F s F
A o S 5 a, &
B = = = =]
. /M =
KonTposs (6e3 00poOKm) 5,0 58,4 40,3 10,1
[aTepmar-kaprors + Anbda 6.4 68.3 49,4 133
Hano I'poy
Anwpa I'poy Exctpa
(xapromus) + Anbda Hano 4,9 60,4 41,8 11,7
I'poy
Anbpa I'poy Exctpa
(bocdopo-kaniit) + Anbda 6,1 66,2 47,6 12,9
Hano I'poy
Anbda I'poy Exctpa (6op) +
Anbda Haro Tpoy 6,2 69,4 50,3 13,6
Anwda ['poy Exctpa (kaumiif) +
Anbda Hato Tpoy 55 63,7 46,4 11,4
Anwspa Hano I'poy + Anbda 5.1 62.8 45,3 108
Hano I'poy
HIPys 0,8 5,2 3,4 1,4

CepenHsi KUIbKICTh cTeOen y copTy Jlerenna Ha KOHTPOJI CKiaaa
5,0 mt. Ilpu mo3zakopeHeBOMY MIKHUBJICHHI MOHO- 1 MIKpOJI0OpUBaMH 1

00poO0Ill CTUMYJISITOPOM POCTY KUIBKICTh CT€OEN CyTTEBO 3pocTana. Ha
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BapiaHTi, /¢ TPOBOJMIM IIIPKUBJICHHSI MIKPOJOOPHBOM, SIKE B CBOEMY
CKJIaJl Mano O60p 1 0OpoOsAIU CTUMYIATOPOM POCTY KUIBKICTH CT€OET B
PO3paxyHKy Ha OJWH Kyl Oyia HalOUIbIIOW 1 cKiamama 6,2 mT., abo Ha
1,2 . creben Oinblie MOPIBHIHO 3 KOHTPpoJieM (0e€3 00poOKn).

HaiiGinbmuii picT poCIMH y BUCOTY BiAMIUCHUHN Ha JABOX BaplaHTax,
3 MDKUBJICHHS POCJIMH KapTomum, a came: [HTepmar-kapromis -+
ctumyssitop pocty Ansda Hano I'poy 1 Ansda I'poy Excrpa (6op) +
Anspa Hano I'poy. Bucora pociamH Ha Iux BapiaHTax CTaHOBHUJIA
BiAmoBigHO 68,3 169,4 cm 1 0yna Ha 9,9-11,0 cm OiIbIIOO.

B uuioMy, nMCTKOBa TMOBEPXHS coOpTy KapTomi Jlerenga Oyna
ONTUMAJIBHOIO 1 HaBITh HA KOHTPOJI1 (0€3 00pOoOKH) B CEPEAHROMY 3a POKHU
nociimkens ckiagana 40,3 THc.M°/ra, Xxoda pI3HMIACH 33 DPOKAMH i
Haiimenmoo 6yia B 2013 pouwi - 34,7 tuc.m /ra.

YucTta npoayKTUBHICTh (DOTOCUHTE3Y Ha KOHTpoJi (6e3 00poOku) y
copry Jlerenna Oyna 10,1 F/M2H06y. [Ipu 3acTocyBaHHI MO3aKOPEHEBOTO
KUBJICHHS POCIMH 1 CTHUMYJISATOPIB POCTYy YHCTa TNPOAYKTHUBHICTB
doTocuHTE3y 3pocTana, Ha BapiaHTax, J€ MPOBOIWIN IIiHKUBICHHS
[aTepmar-kapromis ckianana - 13,3, Amnsda I'poy Excrpa (dpochopo-
kamit) + Anbdpa Hano I'poy - 12,9 1 Anbda I'poy Ekctpa (6op) + Anbda
Hano I'poy - 13,6 F/MZI[O6y. Haiibinbm Bucokoro UII®D Oyna Ha BapiaHTI 3
M03aKOPEHEBUM >KUBJICHHSIM MIKPOJIOOPHUBOM, B CKJIaJIl SIKOTO OyB OOp.

BcraHnoBieHO BHCOKY €()EeKTHUBHICTH IMO3aKOPESHEBOTO IIiIKUBJICHHS:
IpoBene-HOro B a3y MOBHHUX CXOJIB Ta B a3y movarky OyTOHi3alii
MiKpos100puBoM [HTepmar-kaprorig (Hopma 2,0 j/ra + CTUMYISITOP pOCTY
Anbsda Hano I'poy (30 mi/ra)).

OTpumMaHa B cepeaHbOMY, 3a POKH JOCHIKEHb, MPH I[LOMY
YPOXKaMHICTh KapTOILIl CePeaHbOCTHUITIOTO copTy Jlerenna ckimamama 38,1
T/ra. IlpupicT ypokailHOCTI TMOpPIBHAHO 3 KOHTpoJieM (0e3 00poOKu)
craHoBuB 7,9 T/ra a60 26,1 % (Tabdm. 25).

Bucoky eQeKTUBHICTh M03aKOPEHEBOTO TIJKUBJICHHS OTPUMAHO

TakoX Ha BapilaHTax, 1€ JBOXPa3oBy OOpPOOKY PpOCIMH MPOBOJIUIU
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MikpoaoopuBom Anbda I'poy Exctpa (60op) + ctumynsatop pocty Anbda
Hano I'poy. YposxkaiiHicTs Ha 1iboMy BapiaHTi nociigy Oyna 37,9 1/ra, npu
o0po611i Inrepmar-kaprors - 38,1 T/ra, npupicT BiANOBIAHO ckiaaas 7,7
1 7,9 1t/ra a6o 25,5 1 26,1 %. Jlemo Menmry, ypokahHictb 35,5 T1/ra,
npupict 5,3 1/ra abo 17,5 % oTpumMaHo Ha BapiaHTax, A€ IPOBOIWIN
JIBOXpA30B€ I103aKOPEHEBE IIJKUBICHHS MiKpojaoOpuBoM Anbda I'poy
Exctpa — docdopo-kaniit + ctumynsatop pocty Anbda Hano ['poy.

Tabnuys 25
BB no3akopeHeBoro miKuBJICHHS Ta CTUMYJISITOPIB POCTY Ha
YPOKAUHICTh KAPTOILII CEPEeAHBOCTHUIIION0 copTy Jlerenaa

VYpoxaitHicThb, T/Ta [Tpupict
o M E) =
1 2 B = =
Bapiantu 2 & E § s 5| +/- %
— — = () o
O &
KonTtpos (6€3 00poOKmH) 21,3 39,3 30,2 30,2 - -
lurepuar-kapronna + Ambda | 555 | 545 | 334 | 381 |+79 |+261
HaHO l—‘poy ] L ) ] ] ]
Anbpa I'poy Exctpa (kap-
romna) + Anbda Haro Tpoy 232 | 447 | 26,1 | 313 |+11 |[+36
Anwda ['poy Exctpa (dhoc-

¢dopo-kainiii) + Anbda Hano 242 | 556 | 26,9 | 355 |+53 |+175

I'poy
Anwda ['poy Exctpa (60p) +

26,0 | 56,8 | 309 | 379 |[+7,7 |+255

Anbda Hano I'poy

Ansda I'poy Excrpa (xamit) + 248 | 492 | 273 | 335 |+32 |+109
Anbda Hano I'poy

Amba Haro Tpoy £ Ateda | 57 | 462 | 251 | 320 |+20 |+59
Hano I'poy

HIPys 2,1 3,7 2,8

Ha namy nymMky e(QeKTHBHICTh JAHOTO BUAY MiKpogoOpuB Aubda
I'poy Exctpa — Qocdopokaniii B mepiry yepry MoB’si3aHa 3 THUM, IO
KapTOIUIA «KaJleatoOHa» KyJlbTypa, a TIO03aKOPEHEBE I KUBICHHS
MiKpo00puBoM, B sikoMy KOs cknamae 18 % crpusiyio pocTy 1 pO3BUTKY
BereratuBHOI MacH. Lo ctocyeThest pocdopy, TO cipi Omi30J€HI IPYHTH,
7€ TMPOBOJAWIWCH JOCTIPKEHHS 3a arpoxXiMiYHUMHM JaHUMU OigHl Ha

dochop. A Tak, SIK TOCHIKEHHSIX HE BHOCWIM OCHOBHE 100pHBo (NPK)
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3aBJSAKH TTO3aKopeHeBomy mipkuBieHHI0 Anbda ['poy Excrpa (dbochopo-
kamif), ne P,Os cknagae 10 %. Hecraua dochopy Oyna B gesikiit mipi
nonoBHeHa. KpiM Toro, A0 ckiaay 1bOro MIKpoAoOpHMBa BXOIAUTH THUTaH
(Ti — 0,01 %), saxuii akTUBI30BYBaB pICT 1 IMiJABUIYBaB BOUpPaHHS
CHCTEMOIO pociuH Gocdopy 1 Kalliro.

Pemira mikponoOpuB, a came: Anbpa I'poy Ekcrtpa-kapromis +
Ansda Hano I'poy 1 cTuMynsiTop pocTy, Xod 1 3a0e3Meuuiu MpUpICT
ypoxainocti 3,2 1 2,0 1/ra, ane el mpupicT OyB B MekaxX MOMHJIKA
nocniny. HaiimeHnima epekTUBHICTh MO3aKOPEHEBOTO MiIKUBJICHHS Oyia
Ha BapiaHTi 3 00poOKor0 MikpoaoOpuBoMm Anbda ['poy Excrpa — kaprormis
+ crumynsaTop pocty Ansda Hano I'poy. HesBakarounm Ha MmIHMpOKUU
CIIEKTP MIKPOEJIEMEHTIB, 110 BXOASTh 10 Horo ckiany: N — 3,0, P,Os — 4,0,
K-9,0, MgO -0,3, SO, -0,5, B-04, Cu-0,15, Fe - 0,1, Mn - 0,2, Mo
— 0,005, Zn — 0,2% wmacu, epeKTUBHICTh HBOTO MIKpOJOOpHBa Oyia
HaiiMeHIor. CepelHs ypOKAMHICTh 3a POKU JOCIHIKEHb HE3HAYHO
nepeBakayia KOHTpoJb (0e3 00pobok) 1 ckimamana 31,3 1/ra nmpu 30,2 1/ra
Ha KOHTpOJI1 (0e3 00poOKH).

HaiimMeHIIUM TOpUPICT ypOXKAWHOCTI, SK BIJI CTUMYJIATOPIB POCTY
(4,2), Tak 1 Bijg mno3zakopeHeBoro mijpxuBieHHs (4,0 T/ra) OyB y rpyti
PAHHBOCTHUIJIUX COPTIB 1 3p0OCTaB BiJl PAHHHOCTUIIIUX JI0 CEPEHBOMI3HIX, 3
4,2 no 5,8 t/ra a6o Ha 38,0 % 3a 3aCTOCYBaHHS CTUMYJIATOPIB pocTy 13 4,0
10 5,35 1/ra a6o 33,7 % 3a m03aKOpEeHEBOTO IMiIKUBICHHSI.

Ha ocHOBI npoBeeHNuX TOCHIKEeHb 3 MUTaHHS «BIumuB perynsropis
POCTY Ta MIKPOJIOOpPUB Ha MPOTYKTUBHICTH KAPTOILI1» BCTAHOBJIEHO:

binbmmii mpuUpicT ypoKaHOCTI BiJ MO3aKOPEHEBOIO MIIKWUBICHHS
Kpucranonamu 3,8-4,5 1/ra y copty Bipa 1 4,3-4,9 1/ra y copty Oxcamurt-
99 orpuMaHO Ha BapiaHTaX 3 OCHOBHUM YJIOOpEHHSIM cuaepatua -+
NgoPgoKi2p 1 mo3akopeneBuM mimxkuBieHHsM: Kpuctagon xoBtuit 3,0
kr/ra (¢paza cxoxmiB) + Kpucramon xopuuneBuit 1,0 xr/ra (daza
oyrtonizanii) + 1,0 kr/ra (pa3a niTiHHsA). [IpoTe qoAaTKOBE MM KUBJICHHS

(Kpucranon kopuuneBuit 1,0 kr/ra (¢dasza UBITIHHS) MOPIBHAHO 3
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Kpuctanon xoBtuii 3,0 kr/ra (dhaza cxoxaiB) + Kpucranon kopuunesuii 1,0
kr/ra (a3za OyroHizamii) He 3a0e3MEYUIO0 ICTOTHOTO MPUPOCTY
ypoxainocTi, ipu HIPgs a5t mo3akopeneBoro mimkusieHHs 1,8, 1 mpupict
Ha [IbOMY BapiaHTi ckianas 1,4-1,5 1/ra.

[TozakopeneBe mimxuBieHHs: pociuH Exomuctom 3,0 kr/ra (dasza
cxomiB) + 3,0 kr/ra (¢aza Oyronizamii) + 3,0 kr/ra (dasza UBITIHHA)
3abes3nedye mpupicT ypoxkaiHocTi y copty Bipa 4,3-5,0 1/ra ab6o 16,2-
31,4%, y copty Oxcamut-99 — 3,7-5,8 1/ra a6o 21,0-23,6%. Ot1xe, mis
COpPTIB KapTOIUIl PI3HUX TPYN CTUTIOCTI HaWOUIbII e()EKTUBHUM €
nipkuBieHHs Exomuctom 3,0 kr/ra (¢asza cxomiB) + 3,0 kr/ra (dasa
OyTtonizaiii) + 3,0 kr/ra (dha3a uBITIHH).

Jns  copty Bipa mo3akopeHeBe MNiDKUBJICHHS OyJIo  OUIbII
e¢(eKTUBHHM Ha BapiaHTax 0€3 BHECEHHS OCHOBHOTO KWBIICHHS, MPUPICT
ypoxkaiHocTi ckiaagaB 5,0 t/ra ado 31,4 %, nns copty Oxcamut-99 — 3a
BHECECHHSI OCHOBHOTO MIHEPAJIBLHOTO JKMBJEHHA cujepatu + NggPgoKiog
oTpuMaHo npupict — 5,8 1/ra abo 23,6 %.

E(deKTUBHICTh CTUMYJISITOPIB POCTY 1 TO3aKOPEHEBOTO M1KHUBJICHHS
3poctana BianmoBigHO Ha 38,0 1 33,7 % Bix rpynu pPaHHBOCTUIIIMX 10
CEpEHBOINI3HIX COPTIB KapTOILIL.

EdextuBHuMm  mikpomoOpuBom €  IHTtepmar-kaprorusi.  JIBa
MO3aKOPEHEBl MI/KUBIECHHS B (a3dy CXOAIB 1 IMOYaTKy OyTOHi3amii
3a0e3nmeunso oTpuMaHHs ypoxanHocti copty Jlerenma 38,1 T/ra, npu
IIbOMY TIPHUPICT YPOKAaHHOCTI JTAaHOTO COpTY ckiaaaB 7,9 1/ra abo 21,6%.

BcTaHOBIIEHO BHCOKY €(EKTHUBHICTh BHPOIIYBAHHS KAapTOIUIl 3
3aCTOCYBaHHSIM MOHOJOOpPUB A0 CKJIany sSKUX BXxoauB Oop (Ansda I'poy
Ekctpa 00p) i ctumynaropa pocty Anbpo Hano I'poy. Ilozakopenesi
NiKUBJICHHA 3a0e3neunsii - ypokaiHicTe copty Jlerenma 37,9 T/ra,

npupict 7,7 1/Ta ado 25,5%.
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o [To3akopeHeBe NIIKUBICHHS EKOMMCTOM: PICT 1 PO3BUTOK BEreTaTMBHOI MacH Ta
BpoxaitHicTh kaptorut / P. B. Impuyk Tta in. Plant Biologic Protection Innovationway
Information Bulletin. Chernivtsy-Boiany. 2012. Ne 43. S. 107-111.

62 [Tozakopenese mimxuBieHHs: EkonucToM: sikicHI mokasHUKH Bpoxkato / P. B. Inbuyk Ta
iH. Bicnux Binnuybkoeo HayionanibHo2o azpapHozo yHigepcutety. Binauis. 2012, Ne. 1(57).
C. 26-30.

o3 Inpuyk P. B., Inpuyk FO. P. BinmuB no3zakopeHeBoro miJpKMBJICHHS KPUCTAJOHAMH Ha
JMHAMIKY PO3BHUTKY 1 BpoxkaiHicTh kapTomi. Cinzbcbkuil 2ocnodap. JIbBiB: Crnomom. 2013.
Ne. 3-4. C. 5-10.

® Inpuyk P. B., Impuyk B. B., Ampoxin B. B. ExoHOMiuHa e(eKTHBHICTH OKPEMHX
€JIEMEHTIB PeCcypcoOIagHOi TEXHOJOTIi BUPOIYBaHHs KapTorul. [lepedzipne ma eipcvke

3eMaepobCmeo i meapuHHUYmMeo. mixceio. memam. nayk. 360. JIeBiB. 2013. Bum. 55. Y. II. C.
49-55.

Monorpadis 107 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

12. 3acrocyBaHHsI OPraHiYHMX Ta OPraHO-MiHEPAIHLHUX JJO0PHUB Y KUBJICHHS

KapToIUTi

[TopiBHAHO 3 IHIIUMH KYJbTypaMU KapTOIUIs OLIBII BUMOTJIHBA [0
3a0€3MEeUYCHHsI TOKUBHUMU PEYOBMHAMH, BOHA HArpoOMajKy€ BEIIMKY
BEreTaTUBHY 1 OyJbOOBY Macy MpH BIIHOCHO CJIa0KOMY pO3BUTKY
KOPEHEBOI CUCTEMU, TOMY MOTPEOye BHECEHHS 3HAYHOI KIJILKOCTI JOOPUB
68

Kpaiioro BBaxkaeThCcsi cUCTEMa ynoOpeHHs, sika 3a0e31euye pOCIUHU
KapTOIUIl  pIBHOMIPHO BHOPOJOBXK Bciei Beretamii. Il morpeba
3a/I0BOJIBHSIETBCSL Y pa3l TOEIHAHHS 3aCTOCYBaHHS OpraHiyHUX 1
MiHEpaIbHUX JOOPUB *

Haii6inp1 epeKTHBHUM OpPraHidHUM JOOPUBOM JJIS KApTOILTL € THIMH,
OJIHAK, 3apa3 CIOCTEepIraeThCcsi HMOro karactpodiuHa HecTaya, TOMY
NOTPIOHO BECTH TIONIYK aJIbTEPHATUBHUX JUKEPENT  HAAXOMKCHHS
OpraHiyHOI Macu B IPYHT, Kl O CIPHUSIIA HE TUIBKU OTPUMAaHHIO BUCOKUX
BpOXKaiB, ajie ¥ 3abe3neuyBain O 30€pEeKEHHS Ta OXOPOHY POJIOYOCTI.
CyuacHi €KOHOMIYHI YMOBH B arpapHOMY CEKTOPI1 CIIOHYKAaIOTh JI0 MOIIYKY
TEXHOJIOT1M, TMOOyJ0BaHMX Ha  MOOUII3aIlii  JACHIEBUX  MICIIEBHUX
MIHEpAJIbHUX Ta OPraHIYHUX pecypciB. IIepcrieKTUBHUM B LIbOMY AaCIEKTI
€ 3aJly4yeHHsS B OIOJIOTIYHUM KpPyrooOIr BTOPUHHOI  MPOAYKIIII

POCIIMHHUIITBA, cnnepaTiB Ta BHUI'O-TOBJICHHS Ha 1X OCHOBI HOBOIO

65 .
Inbuyk P. B., Impuyk FO. P. BmimB mno3akopeHEBOro miP)KUBJICHHS MOHO- Ta

MIKpOAOOpUBAMH Ta CTUMYJSATOPAMHU POCTY HAa BpOKaWHICTb KapTomii. [lepedcipne ma
2ipcoKe 3eMaepoocmeo i meapuHHuymeo: mixceio. memam. Hayk. 30. JIbBiB. 2013. Bum. 55.
Y. 1. C. 51-59.

% Inpayk P. B., Impuyk JI. A., Anboxin B. B. VpoxaiiHicTh KapTOIUT 3aJI€XKHO Bif PiBHIB
KUBJICHHSI, CMOCOOIB BHECEHHsI JOOpWMB Ta Macu caauBHUX ¢pakuil. Kapmonnapcmeo
YKéjai'Hu. Kwuis. 2013. Ne 1-2 (32-33). C. 24-27.

! WUnbuyk P. B. DQdexkTHBHOCTS MCIOIB30BAaHUS MHUKPOYIOOPEHHH M CTUMYISTOPOB
pocta nipu BeipamuBanuu kaprodens. HHI «uctutyT 3emnenenus». Yabanu. 2014. Neo5
(96). C. 38-41.

% Arpoekonoriuni ocHoBH BupomryBanus kapromm / B. M. ITonoxenens ta in. Kuis:
Cair. 2008. 196 c.

% Kpasuenko A. O., Illapama M. I'. ArpoTexniuni mpuifOMH BHPOIIYBAHHS BHCOKHX
yposkaiB kaprormi B 30Hax [lomices 1 Jlicocreny Ykpainu. Kapmonnapcmeo Ykpainu. 2010.
Ne 1-2. C. 20-30.
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MOKOJIIHHS OpTaHO-MiHEepaJbHUX O10aKTMBHHMX JOOPHUB, SIKI 3aCTOCOBaHI B
703aX Ha MOPAJIOK HUKYUX y MOPIBHAHHI 3 PEKOMEH-IOBAHUMHU J03aMU
TpaAUIIMHUX OpraHIYHUX JOOpHWB, HE TOCTyHalTbcs, a TO U
MEPEBUIIYIOTh iX 32 €(PEKTUBHICTIO "

JlochipkeHHsT BIUIMBY PI3HUX BHUJIIB OpPraHidHUX 1 OpraHo-
MIHEpAJIbHUX JIOOPUB Ha YpOXKalHICTh, SKICTh OYyJIbO KapTOIUl Ta
MMOKUBHUM PEXUM IpyHTYy npoBoawiM mpotrarom 2007-2010 pp. y
MOJIbOBOMY CTallloOHapHOMY JOCHil 3aknageHomy B 2006 p. y nmabopartopii
3eMJIepOOCTBa Ta BIATBOPEHHS POJIOYOCTI IPYHTIB, sSKUM Bkiodae 10
BapilaHTIB y TpUKpaTHOMY TMoOBTOpeHHI. CiBO3MiHA YOTUPHUIILIbHA:
KapTOIUIsl, S'YMIHb SIPUM 3 MIJACIBOM KOHIOIIMHU, KOHIOIIMHA JIy4Ha,
nieHuIls o3uma. BupoiyBanu copt kaproruii — CBiTaHok KuiBchkuit.

JlochiKeHHsT AUHAMIKM TOXWUBHUX PEYOBUH Y TIPYHTI MMOKa3aIH
MO3UTUBHUY BIUIMB BCIX BHU/IIB YAOOPEHHS HA MOXWBHUW PEXKUM IPYHTY,
KWW TPOTITOM BETETAIIMHOTO MepioAy KapTormwli OyB KpalluM, HDXK Yy
BapianTi 0e3 moOpuB (Tabn. 26). Illomo BigxmieHb Ha YIOOPEHHX
BapilaHTax CIiJ BIA3HAYUTH, 110, SK TMPABUJIO, Kpalluid piBEHb
3a0€3MEeYEHOCTI  €JIEMEHTaMHM  KUBJICHHS  3YMOBIIIOBAJO  CYMICHE
BUKOPUCTAHHS OPTraHiuHUX 1 MIHEpAIbHUX JOOPHUB.

Haii0OinibIie HArpoMajKeHHsI €JIEMEHTIB JKUBJICHHS B IPYHTI IIiJ
KapTOIUICIO CIIOCTEPIralid y BaplaHTaX OpPraHO-MIHEPAJIbHOTO YI0OpEHHS
13 BHECEHHSIM Oe3mocepeIHbO i KapTorwito 30 T/ra THOI Ta MIHEPAIbHUX
n0o0puB y HOpMi NggPgoKgo. IIpr 11poMy BMICT JTy>KHOT1IPOJII30BAHOTO
a30Ty, JIETKOJOCTYNMHUX ¢ocdaTiB Ta OOMIHHOTO Kalilo J0 CaJiHHS
KapTOIJIl CTAaHOBUB BiAnoBiaHO 125, 169 1 112 Mr/KT IpyHTY.

VY BapiaHTI 3aCTOCYBaHHS CHUAEPATIB 1 COJOMH MOXKUBHUN PEKUM
I'PYHTY OyB OJIM3bKUM J0 HasIBHOTO y BaplaHTax 13 CAaMUMHU OPTraHiuHUMU
noOpuBamu (rHOeM, kommnocToMm). Cepen  opraHo-MiHEpaIbHUX JTOOPUB

nepesary maB “Exo0iom”.

° omakos B. I'. TloxHuBHAs cuzepalus U IJI0A0pOAre AEPHOBO-TIOA30JIUCTHIX MOYB.
3emnenenue. Kuis: Arpapna nayka. 2007. Ne 1. C. 11-13.
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Tabnuys 26.
/AnHaMika Jerkopo34MHHNX ()OPM OCHOBHUX OIOr€HHHMX €JIEMEHTIB Y
rpyHTi (0-20 ¢cM) mix BIUIMBOM Pi3HUX BUAIB 10OpUB NMpH
BHPOIIYBAHHI KAPTOIJIi, MI/KI IPYHTY

Yac B1100py 3pa3kiB IpYHTY
: micJist
JIO TIOCaJKHU B IIepion
Ne KapTOILT LIBiT]i;)HH}I 36upanns
n/ | YmoOpeHHs KapToIuTi BPOKAIo
1 e e | o e | o
Z 2\, bz Z 2\, bz Z 2\. g

1 be3 no6pus

(KOHTPOJIH) 93 | 131 | 86 | 91 | 137 | 82 | 93 | 124 | 73
2 | I'miit, 30 T/ra 108 | 143 | 87 | 105|154 | 97 | 110 | 143 | 89
3 | NggPgoKgo 123 | 157 | 107 | 110 | 173 | 120 | 129 | 155 | 104
4 I'miit, 30 1/ra +

NgoPgoKao 1251169 | 112 | 118 | 190 | 121 | 131 | 180 | 105
5 | Komnocr, 30 T/ra 105 | 147 | 95 | 103 | 167 | 109 | 115 | 149 | 90
5 Kommnocrt, 30 1/ra +

NggPgoKgo 117 | 159 | 103 | 109 | 179 | 122 | 125 | 167 | 95
7 Oprano-miHepanbHa

cymimr (OMC), 3 1/ra | 107 | 139 | 97 | 101 | 159 | 110 | 110 | 137 | 88
8 Cupepar + conoma +

NooPgoKao 109 | 138 | 94 | 104 | 169 | 103 | 112 | 148 | 91
9 | OM/J, 3 1/ra 107 | 145 | 90 | 102 | 155 | 98 | 111 | 142 | 87
10 | OM/] “Exo6iom” 3t/ra | 119 | 156 | 100 | 109 | 174 | 113 | 127 | 165 | 94

BMmicT 610reHHUX €JIEMEHTIB y IPYHTI Mijl HOTrO BIUIMBOM BIIPOJIOBXK
yChOT'O TMEpi0ly Bererailii nepedyBaB Ha JOCTATHHO BUCOKOMY PiBHI Ta HE
MOCTYIABCSl TOKa3HUKaM 3a()iKCOBAaHUM IPU CYMICHOMY BHKOPHUCTaHHI
THOIO 1 MIHEpaJIbHUX JOOPHUB, 110 MaJO MO3UTUBHUI BIUJIUB Ha €(DEKTUBHY
POJIIOYICTh IPYHTY.

AMIUTITY]a KOJIMBaHb 3HAYEHb MOKA3HUKIB MOXHWBHOTO PEXUMY Ha
ya0oOpeHUX BaplaHTaXx y BCl Tepiloaud OOCTeXEeHb OyJia HANIIHUPIIOIO
CTOCOBHO a30Ty, J€ BiAXWJIEHHs mepedyBanu B Mexax 21 — 22 %, nus
dbocdopy 1 Kajiro el noka3HUK He nepeBuliyBaB 14 %. BMicT MOXKUBHUX
€JEMEHTIB y IPYHTI 3a3HaBaB 3MiH ITiJ 4ac BereTaii kapToruil. Bummit

piBeHb 3a0€3IEeUCHOCT] JIETKOJIOCTYITHUM a30TOM BIJI3HAYCHO Yy Tepioau
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MoYaTKy 1 3aKiHYeHHs Bererarii, HWKYAM — Yy TIepioJ UBITIHHA 1
HaWOUTBIIOT ACUMUISIIT HOTO POCIMHAMM.

Ce30HH1 KOJIMBaHHS BMICTY JOCTYNMHHUX pociuHaMm ¢opm dochopy
XapakK-TepU3yBAJIMCA HAWOUIBIIMMH 3HAYCHHSMHU [OKAa3HMKAa IIiJI 4Yac
IBITIHHA 1 3HMJKCHHSM Ha KiHElb BereTalii. Y BapiaHTax CYMICHOTO
BUKOPHUCTAHHS THOIO 1 MiHEpalbHUX J0OpuUB, a TakoxkK “Exob0iomy” BMICT
nocTynHoTo docdopy micis 300py BpokKar0 3aIHIIABCS JOCUTh BUCOKUM 1
ctaHOBUB 165-180 Mr/kr 1pyHTYy. 3aKOHOMIPHOCTI MO0 JAUHAMIKH
KaJIIMHOTO pEeXUMY IPYHTY OyJIM MEHII YITKMMH, X04a Ha KiHEellb BereTarlii
TEX BIJ3HAYCHO 3HIDKEHHS BMICTY OOMIHHOTO Kajll0 y TIPYHTI, IO,
OYEBHUIHO, TIOB’SI3aHO 3 HArpoMa/pKEHHAM Kaiito, sk 1 docdopy, B
PENPOIYKTUBHUX OpraHax KapTOILTI.

[IpoBeneH1 MOOCHIKEHHS MOKa3aiu, IO 3a POTalil0 CIBO3MIHU
BpPOXKaWHICTh KapTOIUIl B 3HAYHIN MIpl BH3HAyajgacs PIBHEM 1 BUAOM il
ynoopenns (tadim. 27).

B cepennboMy 3a Tpu POKM HaWBHIIY BpOXKaiHICTH Oynp0 17,2—
17,5 1/ra 3a0e3meuniii CyMiCHE 3aCTOCYBaHHSI OpPTaHIYHUX 1 MiHEpaIbHUX
T0OpUB, HE3aJEKHO BIJl BUAY OPraHIYHOrO JOOpHBa, a TaKOX BHECCHHS
MOJIKOMIIOHEHTHOTO OpraHo-MiHepaibHOro noopusa “Exobiom”.

CyMicHe 3aCTOCYBaHHSI y CIBO3MIHI MIHEPAJIbHUX JOOPHUB, CUJIEPATIB
1 coJioMH 3a0€3IMeUnIIO MIPUPICT BPOKAKO KapToruil Ha piBHI 8,2 1/ra. [Ipu
OJIHOCTOPOHHBOMY  3aCTOCYBaHHI ~ CaMUX  MIHEpAJIbHUX  JOOpUB
BpOXKaWHICTh KapToruli ctaHoBwia 15,4 T/ra 1 Oyna BUIOIO, HIXK, TPHU
BUKOPHUCTaHHI CaMOT0 THOMO, Jie BoHa ckjianana 11,2 1/ra, 1 Ha 2,9 1/ra
nepeBakajia KOHTPOJIbHUIN BapiaHT.

3acTOCyBaHHSI KOMIIOCTY, OpraHo-MiHepaiabHOi cymimi 1 OMJI,
BHECEHUX 0€3 J0/1aBaHHs MIHEpAJIbHUX JOOPUB, 3a0€3MEUNIIA ACIIO0 HIHKYI
OpUPOCTU Bpokaro Ha piBHI 4,6 — 5,3 T/ra. SAkicTs Oynp0 Oyia 10CTaTHBO

BHCOKOIO Ha BCIX BapiaHTax, HE BUKIIFOYAIOUM KOHTPOJIIO 0€3 T100pHB.

Tabnuys 27

Monorpadis 111 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

YpoxkaiiHicTh Ta AKICTh 0yJ1b0 KapTOILIi cCOPTY CBITAHOK KHIBCHKHH
3aJI€KHO BiJl BUY YA00pEeHHHA

o Sxicts OyI0
YpoxkaiiHicThb, T/Ta
(cepenne)
o S =
J:I.; Yn06peHgﬁ v i = v | 2 % ;% % % g = §
KapTOILUTl = = | & = | BES|E¢gls8 S
m sl B D E|2E|2E98 28| 53
T T 55lEE HES|gE
i %
1 bes nobpus
(KOHTPOJIB) 76 110480 | 7,3 | 8,3 - 1256/ 20,0 29
2 | I'min, 30 1/Ta 106(12,8(11,2(10,2| 11,2 | 29 | 25,1 | 18,6 35
3 | NggPgoKgo- 1441151185 |13,6| 154 | 7,1 | 25,2 | 19,1 49
4 ['miit, 30 T/ra +
NgoPgoKgg 165(174119,7|16,4| 175 | 9,2 | 25,0 19,1 53
5 | Komnocr,30 1/ra | 13,6 | 15,3 129|111 | 132 | 4,9 | 256 19,8 35
6 Kommnoct, 30
T/ra + NgoPgoKgeo | 16,8 | 17,6 | 185|158 | 17,2 | 89 | 25,1 | 19,0 48
Oprano-minepa-
[/ | IbHA CyMIII
(OMC), 3 1/ra 150(144111,8|13,1| 13,6 | 53 | 258 19,5 37
Cupepar +
8 | comoma +
NgoPgoKao 16,6 | 156 (17,6 | 16,0| 16,5 | 8,2 | 26,6 | 20,3 52
9 |OM/, 3 1/ra 14911411115 11,0| 129 | 46 | 26,0 | 19,9 45
10 OM/I“Exobiom™
3 1/ra 1591151)21,7|16,2| 17,2 | 89 | 259 | 19,6 42
HIPys m/ea 13 |14 |14 |12 |13

YiTKkO1 3aKOHOMIPHOCTI BIUIMBY JOCIHIP)KYBAaHUX BHUIIB 1 PIBHIB
yAOOpeHHs Ha BMICT Yy OyJb0ax Cyxoi pEYOBHMHU 1 KpOXMallo He
BCTAHOBJICHO. B cepelHbOMY 3a YOTHPHU POKH MOKA3HUKHU CYXOi PEYOBUHU
1 KpOXMaJIl0 KOJIMBAJWCh BIJMOBIIHO B Mexax 25,0-26,6 % 1 18,6 —
20,3 %.

Bwmict HiTpaTiB y KapTomii OyB y MeXax JOMYCTUMHUX HOPM 3
TEHJICHIII€I0 HOro 3O0UIbIICHHS Ha BapilaHTaX CYMICHOTO BHECEHHS
OpraHIYHUX 1 MiHEpPAJIbHUX IOOPUB OJHAK HE TEPEBUIIYBaB TI'PAHUYHO
JONMYyCTUMUX KOHIeHTpaui. HailHwkuuMm JaHuii moka3HUK OyB Ha

KOHTPOJI1 (0€3 T0OpUB) 1 CTAHOBUB 29 MI/KT CUPOT MaCH.
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3a pe3ylbTaTamMu NPOBEACHUX JOCHII)KEHb BCTAHOBJICHO, IO B
ymoBax 3axigHoro Jlicoctenmy Ha CipuX JICOBUX TOBEPXHEBO OIJICEHUX
IPYHTaX HOBE OpraHo-MiHepasibHe OloakTuBHE 100puBO “Exobiom”,
BHECEHE y HOpMI 3 T/ra 3a0e3meyusio yABIYI BHIIMUNA MPUPICT BPOXKAIO
kapromm (8,9 T1/ra) mpu 30€pekEHH1 AKICHUX IIOKa3HUKIB OyJn0
MOPIBHSAHO 13 3acTocyBaHHsAM 30 T/ra THOIO Ta HE MOCTYMAJIOCS OpPraHo-
MiHEpaTbHINA cucTeMi yaoOopeHHs 3 BHeceHHSIM 30 T/Ta THOIO + NggPgoKago.

Jlane  TOJNIKOMIOHEHTHE  JOOPHMBO  TOPIBHAHO 3  IHIIUMH
OpraHIYHUMHU Ta OPTraHO-MIHEPAIbHUMHU JOOPHUBAMH TIOKA3aJI0 Kpaly
€(EeKTUBHICTh 1IOJ0 BMICTY MOXUBHHUX PEUYOBHH y OPHOMY IIApi IPYHTY
nix kapromieto. [Ipu 11poMy, BMICT OIOT€HHUX €JIEMEHTIB I1iJi BILIUBOM
“Exo0ioMy” y IpyHTI BOPOJIOBXK YChOr'O MEpIoAy BereTallli He MOCTyIaBCs
piBHIO 3a(iKCOBaHOMY TpH CYMICHOMY BHUKOPHUCTaHHI THOIO 1
MIHEpaJbHUX JOOpUB, IO MaJ0 3HAYHWM TO3WTUBHUN BIUIUB Ha
POAIOYICTH CIPOTO JICOBOTO TOBEPXHEBO OTJIEEHOTO IPYHTY.

BcTanosneHo, mo B ymoBax 3axijgHoro Jlicocteny Ha Cipux JIICOBUX
MOBEPXHEBO-OIJICEHUX IPYHTAX HOBE OpraHo-miHepaibHE Ol10aKTHBHE
no0puBo «Exo6iom» BHEceHe y HOpMi 3 T/ra 3a0e3neuyBaino yBiui BULIUN
MpUPICT Bpo-KaWHOCTI Kapromm (8,9 T/ra) mpu 30epekeHHl SKICHUX
MOKAa3HUKIB Oynb0 TOPIBHSAHO 13 3acTocyBaHHsAM 30 T/ra THOWO Ta HE
MOCTYIAJIOCS OpraHO-MIHEpaJbHIN cUCTEMI yAOOpeHHs 3 BHEceHHsM 30
T/ra THOXO + NgoPgoKgg (puc. 4).

Jlane  TOJIIKOMIOHEHTHE  JOOpPHMBO  MOPIBHAHO 3  IHIIUMH
OpraHiYHUMU Ta OpPraHO-MIHEPAJIbHUMHM JOOpHUBAMU MOKA3aJl0 Kpaury
€(EeKTUBHICTH IIOJI0 BMICTY MOXHWBHUX PEUYOBUH Yy OPHOMY IIapl IPYHTY
11T KapTOILIEIO.
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10 - 02 ¢ g B ['wiit, 30 7/ra (KOHTpOID)

o |

]

28 - B [siit, 30 /ra + N9OP9OK0
g

§ 65_ ® Kommocr, 30 1/ra +

nEL ) N9IOP9OK90

; B Crijiepar + conoma +

=2 N9OPIOK90

E.O | B OMJT “ExoGiom”, 3 1/Ta

Puc. 4. IlpupicT ypo:xaiHOCTI KAPTOILIi 32 BHECEHHS Pi3HUX BU/IB
OpraHo-MiHepaJbHUX J100pUB

AHal3 E€KOHOMIYHOI e(EKTHMBHOCTI 3aCTOCYBAaHHS PI3HUX BHJIIB
OpraHo-MiHepaJIbHUX JOOPUB MOKa3aB BUCOKY €()EKTUBHICTH CHUAEpaTiB +
comoma + NgoPgoKgo He3Bakaroum Ha T€, MmO MOPHUPICT TOAATKOBOI
MPOAYKIIi OyB JIeII0 HIKIUM 8,2 T/Ta TMOPIBHSIHO 3 1HIIUMH BapiaHTaMu
MIPOTE€ YMOBHO YHCTHHA NMPUOYTOK Ha KOXHY T'PHBHIO JOJATKOBHUX 3aTpaT
OyB HaiBumuMm 1 ckiaB 15,0 rpH. 1 Ha 9,4 rpH. abo 26,8 % OunbIe
MOPIBHSIHO 3 TPAAUIIIHHOI cucTemMoro yaoopeHHs 30 1/ra + NggPgoKgp., 1€
YMOBHO-YHUCTHH MPUOYTOK HA OJHY TPHUBHIO JOJATKOBUX 3aTpaTr CKJIadaB
muuie 5,57 rpH. (Tabun. 28).

3acTocyBaHHS OpraHo-MiHepaibHOTO J00puBa “ExoGioM” B 1031
3,0 T/ra 3abe3neunsio MpPUPICT NPOIYKIII 1 YMOBHO-YMCTHI NMPUOYTOK 3
OJIHOTO TeKTapa OyB piBHO3Ha4YHMM BHeceHH0 30 T/ra kommocTy +
NgoPgoKgg. UncTuil mpuOyTOK Ha OAHY T'PUBHIO JI0JIATKOBUX 3aTpaT CKJIaB
13,8 rpH. 1 6yB Ha 8,2 rpH., a00 Ha 23,5 % BumuM. Brucoka ekoHOMIYHA
e(EeKTUBHICTh 3aCTOCYBaHHSI HOBOTO OpraHO-MiHEpajabHOro J00puBa
«Exob0iomM» 3a BHUpONIYBaHHA KApTOIUIl JIOCATAETHCS 3a PaxyHOK
CKOPOYEHHSI 3aTpaT Tpalll Ta KOIITIB, 30KpeMa Ha 100puBa (THii),

BapTICTh iX BHECEHHS 13aTpaTy Ha MaJMBHO-MACTWIbHI MaTepiaiu.
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Tabnuys 28.

ExoHOMIYHA e(DeKTUBHICTH 32CTOCYBAHHSI Pi3HUX BH/IB OPraHo-
MiHepaJbHUX JO0OPHUB 32 BUPOIIYBAHHS KAPTOILII

Honart- BapticTb YMOBHO-UYHCTHI IPUOYTOK
Jlo3u 1 BUaM opraHo- KOBa JI0JaTKOBO1 3 OJIHOT'O Ha OJIHY T'pPH.
MiHEepaJbHUX T00pUB npoAy- | MPOAYKIIi, | reKTapa, TUC. | JOJATKOBUX
KITisl, T/Ta | THC. TPH. T'PH. 3aTpar, rpH.
I'aiit 30 1/ra (KOHTPOJIB) 2,9 5,8 3,9 2,0
['niit 30 1/ra + NggPgoKgg 9,2 18,4 15,6 5,57
Kommoct
30 1/ra + NogPeoKas 8,9 17,8 16,4 11,7
Cunepar + conoma +
8,2 16,4 15,5 15,0
NaoPgoKgo
OMJL "Exobiom 8.9 17,8 16,6 138
3 1/ra
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13. BluiuB Mikpo100OpUB HA YPO:KaAWHICTH KapTONJIi HA QoHi

OCHOBHOI'O KUBJICHHHA

JlocmimpkeHHIMHI ™72 oBemeHMi KiNBbKICHWIT B32€MO3B’A30K MiK
MOKa3HUKaMU (POTOCHUHTETHYHOI ISIBHOCTI 1 HMPOAYKTHUBHICTIO POCIHMH
KapTOILII.

MaxkcuMainbHa IJI0Ia JUCTKOBOI IMTOBEpXH1 y copTy Jlerennaa y dasy
IBITIHHA OyJia y BapiaHTi JIOKQJIHHOTO BHECEHHS MiHEpAJIbHUX TO0OpUB
1103010 NggPgoK129 + mo3akopeneBo Intepmar-Kaprormis — 42,4 tuc. MZ/Fa;
y ¢a3zy moyaTky BiIMHpaHHS Oaawiuia BoHa crtaHoBmia 43,1 Tuc. m°/ra.
3pocTaHHs IUIOIII JIMCTKOBOI TIOBEPXHI 3a JIOKAIHLHOIO BHECECHHS
MOPIBHSHO 3 BapiaHTOM BHeCEeHHs MOOpUB NgoPgoKiy9 Bpo3kua Oyio B

Mexkax noxubku nocuiny — 0,5-1,9 tuc. m°/ra (Tabm. 29).

Tabauys 29
BB QOHY KUBJICHHH i c10CO0Y BHECEHHS MiHepPaJIbHHUX J00PUB HA
(popMyBaHHS IJIOMII JIMUCTKOBOI MMOBEPXHi KapTOoILIi coprty Jlerenna,

THC. M7/Ta
daza pocTy 1 pO3BUTKY
®oH XUBJICHHS 1 Cc110C10 BHECEHHS JOOpUB OyTOHI-| LBITI- BUIMH=
CXOIU i paHHS
3aIisg | HHSI
Oauis
1 2 3 4 5
KoHnTposs (6e3 1o6puB) 6,8 15,2 | 20,6 21,0
InTepmar-Kaprormis (mo3akopeHeBo) 6,9 179 | 21,7 22,2
N60P50K90 (BpOBKI/II[) 8,6 18,2 25,6 25,9
N60P50K90 (J'IOKaJ'IBHO) 9,0 20,4 27,2 27,7
NgoPeoKgo (Bpo3ku) + InTepmar-Kaprormis 0.4 2238 | 289 30,8
(03aKOPEHERBO)
NgoPeoKgo (Toxanbno) +Iatepmar-Kapromis 9.7 236 | 304 31.0
(03aKOPEHERBO)
NgoPgoKlzo (BpOSKI/I}l) 11,9 26,4 37,1 38,2
N90P90K120 (J'IOKaJ'IBHO) 12,1 27,2 38,5 38,9

™ Bumnesceka O. B. Brumie MiHEpaabHOro XHUBICHHS HA YPOXKaifHICTb Ta GioXiMidHi
MOKAa3HUKU SKOCTI Oynb0 KapTOIIi COPTIB PI3HMX Tpyn crturiocti. Kapmonnspcmeo
Vrpainu: nayk. eupob. scypuan. Kuis: ToB «Iado-tipunty. 2014, Nel1-2 (34-35). C. 42-47.

2 AJanTvBHA 3[IaTHICTh COPTIB BITUYM3HIHOI cenekilii B ymoBax [IiBIeHHOT yacTUHU 30HU
[Tomiccst Ykpainu / O. B. Bummnescbka ta iH. Kapmonnapcmeo Yxpainu. Kui: TOB
«Kgimy. 2013. Ne 1-2 (30-31). C. 32-38.
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[TponoBxkenns Tabaui 29

1 2 3 4 5
N90P90K120 (Bpo3kun) + [nrepmar-Kapromist 127 | 280 | 405 42 6
(T03aKOpEHEBO) ’ ’ ’ ’
N90P90K120 (nokansHO) +IHTepMar-Kaprorms 132 | 293 | 424 | 431
(T03aKOPEHERBO)
HIPO5 3,1 2,1 4,4 5,2

[lmoma maucTKOBOI MOBepXHiI pociauH copty Jlerenma y a3y

UBITIHHS MiJ] BIULIMBOM (POHY JOOpUB 1 ciocOOy X BHECEHHS, MOPIBHSIHO 3

KoHTposieM (06e3 nobpusB) 21,0 TwcC. MZ/Fa), y BaplaHTaX BHECEHHS

NgoPgoK120 ToKampHO 1 Bpo3KHa + MO3aKOpEHEBe I KUBJICHHS [HTEpM™Mar-

KapTomns 3pocna BigmoBigao 10 38,9 1 43,1THC. M*/ra a6o B 19 12,0

pasu.

binpin HAOYHO AUHAMIKA HAPOCTAHHS ILJIOII JUCTKOBOI MOBEPXHI 3a

dazaMu pocTy 1 pO3BUTKY POCIIMH KapTOIUIl copTy Jlerenaa mij BIUIMBOM

KpallliX BapiaHTiB yA0OpEHHs HaBeIeHa Ha PUCYHKY 5.
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ByTonizanis IBiTiHHs IouaTok BiTMHpaHHSI

oaMILIs

g KoHTpO.IB (0€3
1106puB)

=== N60P60K90
(J10KaIBbHO)

o= \GOP60K90
(;1okanbHO) +
InTepmar-
Kapronas
(nmo3akopeHeBo)

g N9OPI0K 120
(J10KaIBHO)

== N9IOPI0K 120
(J1okanbHO) +
InTepmar-
KapTonJisi
(mo3zakopeHeBo)

Puc. 5. Ilnoma aucTKOBOI MOBEPXHi KapTomai copry Jlerenaa

. 2
3AJIE€KHO B1 103 BHECCHUX IlOﬁpI/IB, M /ra

Monorpadis

117

ISBN 978-617-95252-8-5




Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

Y 3eneHuX JHCTKaxX BiAOyBaeThcsa mpolec (OTOCUHTE3Y, MpPH
SKOMY CBITJIOBA €HEPTis MOTJIMHAETHCS 1 BUKOPUCTOBYETHCA HAa CHUHTE3
BIIHOBJICHMX BYTJICLIEBMICHHX CIOJYK 3 JBOOKHCY BYIJICIIO 1
Boju. TepMin poTocuHTe3 OyB  3ampomoHoBaHuil  Yapas3zom  Peitnom
bance 13 Unka3pkoro yHiBepcuTeTy Ha noyatky XX croiirts. Y €Bpomi
I[e MpOoIeC YacTO HA3WBAIOTh ACUMUISILIEID a00 ACUMUISAIIEI0 BYIJICIIO.
I{e# mporiec BiIOYBA€ThCS TUTBKH B OCBITJICHIM YaCTHHI 3€JI€HOI TKAaHWHH,
TOMY IIIO 3€JICHUH MIrMEHT POCIUH — XJOpo(dul — rpa€e iCTOTHY poOJib Y
MEPETBOPEHHI CBITJIOBOI €HEprii B XiMiuHy. BUKOpUCTaHHS BYTJIEKHUCIOTO
ra3zy poOCJIMHOIO 3 MOBITPS 3A1MCHIOETHCA 32 JOTIOMOI0I0 XJIOpOoPity, sSIKHit
MpUJa€ poOCIMHAM XapaKTepHUU 3€JIeHUuN Kojip. BiH po3MmilryeThesl B
KIITUHHUX CTPYKTypax, SKi Ha3uBarOTbCs XJoporuiactamu. CoHsYHa
CHEpTis, sKa YIOBIIOETHCA 3€pHAMHU XJOpodidy, 3IIMCHIOE CHUHTE3
poCIMHOIO Oumblll a00 MEHII CKJIQJHUX PEYOBHH, 5Ki, B CBOIO YEpry,
(bopMyIOTh CIIpaBkH1 3aMacu MOKUBHUX PEYOBHH.

VY nporeci GoToCUHTE3Y BYTJICKUCIIHH Ta3 Mij BIVIMBOM XJIOPOQLITy
pearye 3 BOJIOIO; MPU IIbOMY YTBOPIOETHCS TIIFOKO3a 1 BUILISAETHCSA KUCECHB:

GCOZ + 6H20 — C6H12 06 + 602 (141)

[loBHe MiHEpaibHE JOOPUBO 3 MAarHieM 1 KajbIlieEM 3a0€3Me4yBajio
Kpallli YMOBHM [Ji1 YTBOPEHHSI XJOpoPiay 1 MiABUIIECHHS (POTOCUHTE3Y
POCJHUH 1 B KIHIIEBOMY MIJCYMKY CIPHSIO 3pOCTaHHIO MPOAYKTUBHOCTI
pocimH .

BinbIIOCTI 3€JICHUX POCIIHH MICTAThHCS Xjaopodinmu a i b. HaliBumuii
BMICT 3araJIbHOTO XJIOPO(UIy B JUCTIX KApPTOIUIl CHOCTEpIraBcs B (azy
Oyronizamii-nBiTiHHS (Tadm1. 30).

Bwmict 3aranbHOro xjopoiay B JUCTKaxX KapTOILIl CEPEAHBOMY 3a
TPU POKU JOCIIJKEHb OyB HAWBUILKUM Yy BapiaHTI JIOKAJIBHOTO BHECEHHS
NgoPgoK120 + IHTEpMar-Kapromnmns nozakopeneBo — 2,54 % Ha abCOIIOTHO

CyXy pPEUOBHHY, 1110 BHUIIE KOHTPOJIIO (0e3 1o0puB) Ha 62,8 %.

7 . . .
* €pnoknmenko O. A. BMICT a30THCTHX PEYOBHH y Oymb6ax KapTOILT 3aleKHO Bif

3aCTOCYBaHHS Pi3HUX (OPM a30THUX NOOpUB. Kapmonnapcmeo: midxceio. memam. HayK. 30.
KuiB: Arpapna nayka. 2002. Bun. 31. C. 86-94.
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Tabauys 30.
BwMict 3arajabHoro xjgopogiiny B JIMCTKAX KapToIuli copry Jlerenga B
a3y OyToHIZauii-UBITIHHA 32J1€5KHO BiJ ()OHY KHBJICHHS i CIIOCO0Y
BHECeHHsI 100puB,% Ha a0COJI0THO CYXy PE4YOBHHY

@DoH KUBIJICHHS 1 cTIOC10 Poku nmocnimkenn Cepenne 3a
BHECEHHS 100pHB pOKH
I pix IT pix [l pix | TPOBEIEHHSA
JTOCITIIPKEHb
KonTtpons (6e3 1o0puB) 1,75 1,16 1,78 1,56
InTepmar-Kapromnmus 2,02 1,46 1,02 1,80
(03aKOPEHEBO)
NeoPGQKgo (BpOSKI/II[) 1,97 1,49 2,00 1,82
NgoPeoKgg (7TOKaTBHO) 2,08 1,67 2,04 1,93
NgoPeoKgo (Bpo3kur) + [nTepmar- 216 1,64 263 2.14
Kapromis (rmo3zakopeHeso)
NgoPeoKgo (T0KanbHo) +IHTep™mar- 218 1,72 274 221
Kaproms (mo3akopeHeBo)
N90P90K120 (BpOSKI/II[) 2,04 1,48 2,87 2,13
N90P90K120 (J'IOKaJ'IBHO) 2,10 1,52 3,00 2,21
NooPoK120 (Bpo3kua) + InTepmar- 2.19 171 3.46 245
Kaproms (rmo3zakopeHeso)
NgoPgoK120 (TOKaIBHO)
+IaTepmar-Kapromns 2,20 1,76 3,67 2,54
(T103aKOpPEHERBO)
HIPqs 0,05 0,03 0,07

[TopiBHSIHHSL BIUIMBY CHOCOOIB BHECEHHSI MiHEpaJIbHUX HOOpUB B
1031 NgoPgoKgo Ha yTBOpeHHS XJIOPO(IIBbHUX 3€peH, MOKA3aJ0 HE 3HAYHE
30UIBIIIEHHS] BMICTY XJiIopoduty B nuctkax — Ha 0,11 %, 3anokaibHOTO iX
BHECCHHS; 3a 301JIbIIICHHS 103U 110 NggPgoK120 Ta TOKaIBHOTO iX BHECCHHS,
BMicT xyopodiny 3pic aumie Ha 0,08 % (HIPs 0,03-0,07 %).

[IpOnyKTUBHICTE (POTOCUHTE3Y PpOCIMH BHU3HAYAETHCS CYMAapHOIO
ACUMUIALIIIMHOI0 TOBEPXHEIO JIUCTKIB 1 1HTEHCUBHICTIO (DOTOCMHTETUYHHUX
NpoIeCIB  HAa OJUHHUIKO TIUIOII  JIUCTS "oy CEpPeAHbOMY, YHCTA
NPOJIYKTUBHICTh (POTOCHMHTE3y POCIMH KapTorun copty Jlerenga min

BIUTMBOM (POHY i CIOCOOY JKUBJICHHS 3MiHIOBaJIacs TaKUM YrHOM (Tab:. 31).

™ Kyk T. M. ®OTOCHHTETHYHA [isTBHICTD Ta MPOAYKTHBHICTD Pi3HHX COPTIB KapTOILTi
3aJIe)KHO BiJl YMOB BUPOIIYBaHHS: aBTOped. IUC. Ha 3A00YTTS BUCH. CTYIMEHIO KaH[. 010JIOT.
Hayk: crert. 03.00.12-®i3iomoris pociun. Kuis. 2000. 19 c.
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Tabauys 31.
Yucra npoayKTUBHICTH GOTOCHUHTE3Y KAPTOILIi copTy Jlerenaa
. . 2
3aJIe5KHO BiJ ()OHY KMBJICHHS i C1IOCO0Yy BHeCEeHHs J00pPUB, I/'M” 3a

100y
@DoH KUBIIEHHS 1 c110C10 Paza p OCTY M POSBUTRY
CXO0/U- OyToHI3al1is- UBITIHHSA-
BHECEHHS JI0OpPHUB . .. .
OyToHizaisa IBITIHHS BiIMUPAHHS
Kontpos (6e3 1o0puB) 10,6 10,2 7,8
IaTepmar-Kapromis 11.0 10.9 8.7
(103aKOPEHERBO)
NeoPGQKgo (BpOSKI/II[) 11 ,4 11 ) 1 8 ) 6
NeoPGQKgo (JIOKaJ'H)HO) 11,6 11,5 8,8
NgoPeoKgo (Bpo3ku) + InTepmar- 13,4 12.8 10,7
Kaproms (mo3akopeHeBo)
NeoPeoKgo (7TOKanmbpHO) +IHTEpMAr- 13.9 13.0 10,8
Kapromis (rmo3zakopeHeso)
N90P90K120 (BpO3KI/II[) 11,5 11,0 8,7
NgoPgoK120 (TOKaIBHO) 11,7 11,8 8,8
NooPgoK120 (Bpo3kun) + [HTEepmar- 13,7 13.8 11.0
Kaproms (mo3akopeHeBo)
N90P90K120 (J'IOKaJ'IBHO)
+IaTepmar-Kapromis 14,0 13,9 11,8
(T103aKOPEHERBO)
HIPy 15 0,7 1,9

Y (¢a3zy OyToHI3alii-IBITIHHA y BapiaHTaX 3 BHECEHHSIM J00pUB
1103010 NgoPgoKgo BoHaA cTanosuima 11,1-11,5 r/™M°3a n00y; 3a 30UIbIICHHS
no3n  1o0puB A0 NgoPgoKip — 11,0-11,8 r/M*3a n00y, TOOTO BIJ
30UIBIIIEHHS] OCHOBHOTO >KMBJICHHSI YHCTa TMPOJIYKTHUBHICTH (DOTOCHUHTE3Y
Maibke He 3pocTtana. IIpoTe BIUIMB MMO3aKOPEHEBOTO I1KUBJICHHS
npernaparoMm [HTepmar-Kapromis Ha BapiaHTaX MiHEPaJbHOT'O >KUBJICHHS
— NeoPsoKgo 1 NgoPgoK120 — OyB icTOTHHM; TOpIBHSIHO 3 KOHTpojeM (0e3
N0OpHB) YKCTAa MPOAYKTHBHICTH (POTOCHMHTE3y y BaplaHTaXx BHECEHHS
no6puB go03amMu  NgoPgoKgg 1 NgogPgoKi10 B a3y cxonmu-0yToHizarris
cranoBmna Bin 13,4 o 14,0 r/m” Ha 100y, B (ha3zy OyTOHI3aIis-LBITIHHS —
BianoBigHo 12,8 1 13,9, B daszy usiTiHHA-BigMupanusa Oamgwmist — 10,7-
11,8 r/mM%3a 100y.
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binbIin BCOKa 4KMCcTa MPOAYKTUBHICTH (POTOCUHTE3Y B MEPIOJ CXOIH-
OyToHI3alllg, HaA Hally JyMKy, TOB’s3aHa 3 OUIbII 1HTEHCUBHUM
(OTOCMHTE30M MOJIOJUX JUCTKIB 1 B IeW mepioa Iie 30epiraeTbes
3HAYHUN BIJIMB MAaTEPUHCHKOT OYJILOM HAa MOJIOJY POCIIMHY.

301IbIIEHHST YPOXKaWHOCTI KapTOIUIl € 3arajibHol0 MpoOJIeMOIO
ChOTOJICHHS. BOpoBa/kKeHHSI Yy BUPOOHUIITBO IHTEHCUBHUX TEXHOJIOTIM
BUPOIIYBaHHS BHMAara€ 3acTOCYBaHHS BHCOKHUX HOPM MiHEpaIbHUX
T00pHB 1 MECTULMAIB, 3HAYHUX CHEPTETUYHHUX 1 MaTeplalbHUX BUTpPAT, 110
HEraTMBHO BIUIMBAE HA YUCTOTY JTOBKLILJIA.

[ToTeniiina abo OloJoTiYHA MPOIYKTHUBHICTD XapaKTEPU3YETHCS
ONTUMAIBHUM  CEPEIHHOJOOOBUM  MPUPOCTOM  MPOTATOM  yChOTO
BETeTAIlIMHOTO MEPIOy, SKUM BU3HAYAETHCS JOCTATHIM 3a0€3IMECUCHHSIM
BOJOI0, MiHEpAJIbHUMH PEYOBHHAMH, (POPMYBAHHSAM JTUCTKOBOI MOBEPXHI.
TobTO0, 1mEe MakKCHUMaJIbHO MOXJIMBHM OI10JIOTIYHHM BHUXIT OYyIbO.
CriBBigHOMIEHHS (PAKTUYHOI 1 MOTEHIIMHOI yPOXKaMHOCTI € TOKAa3HUKOM
TEXHIYHOTO PiBHSI BUPOOHUIITBA &

®opmyBaHHS Oyab0 1 OaAUIUIS MPOTATOM BEreTalliiHOrO Mepioy B
JOCIII TPOXOMIIO HACTYITHI €Ta POCTY 1 pO3BUTKY (Tab. 32).

[lepmmii — Big cxoAiB A0 OyTOHI3alll KapTOIUIl, KOJA HalOUIbII
MPUPOCTU Mae 0aauiUisl, a OyIbOU — CyTTEBO MeHIi. J[pyruil — e nepiof
Bil KIHIA OYTOHI3amii A0 IBITIHHS, KOJHM NPUPOCTH Macu OyJib0
OpOXOASATh HaMONbII 1HTEHCHMBHO. B 1eill mepioa cepeaHboA000BHIA
npupict Oyne0 y copty kaptomi Jlerenpa cranoBuB 622-1041kr/ra.
Tpertiii eTan, KOJM TPUPOCTH BEre€TaTUBHOI Macu Oyl MIHIMAJIbHHMHU, a
ypoxailHicTh  Oynb0 3pocTana, ajie MEHII I1HTEHCMBHO — 3
CEepPEeIHBbOI000BHM TPUPOCTOM OylIp0 — 252-566 kr/ra. Y BiJICOTKOBOMY
CHIBBIJHOIIEHHI MaKCUMaIbHUN NPUPICT Oyiap0 OYB y Mepiof] B MOYATKY
OyToHi3amii m0 3akiH4eHHA IBiTIHHA — Big 51,1 1o 59,4%. 3HauHO

MEHIIMMH TpUPOCTH Oynb0 Oynu B Mik(dasHI mepiogd — BiJ MOBHUX

"> CrifikicTh COpTIB KAPTOIUTi MPOTH TPHOHHX 3aXBOPIOBAHE 3AJIEXKHO BiJl TOFOXHAX YMOB
/ 1. II. I'puroprok Ta iH. 3axucm pocaun. 2011. Ne 4. C. 14.
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CXOoMiB /10 mouyatrky OyrtoHizamii — 16,5-21,1% 1 Big 3aKkiHYEHHS I[BITIHHS
1o 360upanns — 24,1-29,3%.

Tabauys 32.
Cepeanboa000Bi npupocTu 0yJab0 copty Jlerenaa 3ajieskHo Bij piBHIB
i cmoco0iB BHECEHHs 100pUB

Cepennbo 1000BuUM pUpIcT OYIIHO, &
Kr/Ta 2B
. 5w
®oH xuBJIEHHA 1 CLIOCIO BIJ B1J OyTOHI- Bl B oW
BHECEHHSI 100pUB CXOJIIB 3arii 10 SaKIHYCHHA | o= c%
710 6yTo- | 3akinuenns | WBITIHHA IO | X =
Hizamil [BITIHHSA 30upaHHs § <
KoHTpoub (6€3 100puB) 172 622 252 24,9
InTepmar-Kaprommns 206 672 208 28.0
(103aKOPEHEBO)
N60P60Kgo (BpO3KI/II[) 275 730 381 33 ) 8
NgoPeoKgg (7TOKaTIBHO) 328 853 431 39,3
NgoPeoKgo (Bpo3ku) + InTepmar- 324 861 451 39.9
Kapromis (rmo3akopeHeso)
NeoPeoKgo (7TOKanmbHO) +IHTEpMAr- 308 918 517 43.0
Kaproms (mo3akopeHeBo)
N90P90K120 (BpOSKI/II[) 328 910 492 42,2
NgoPgoKlgo (J'IOKaJ'IBHO) 353 980 521 45,2
Ng()Pg()Klzo (BpOSKI/II[) + IHTepMaF' 369 1013 541 46,9
Kaproms (mo3akopeHeBo)
NgoPgoK120 (ToKanbHO) +IHTEpM™MAr- 431 1041 566 49.7
Kaproms (mo3akopeHeso)
HIPqs 57 148 62 2,2

3a onTuManbHUX ab0 OJM3BKUX [0 HUX YyMOB BHPOIIYBaHHS
KapTOIUIl cepeHbOI000B1 MpUpoCcTH Oynbd B ¢azy OyTOHI3alli-IIBITIHHS
cranoBuwiu 1013-1041 xr/ra, mo B 1,63-1,67 pa3u Oinbine, HiX Ha
KOHTpoJI1 (0e3 1oOpuB).

[Ipupoctu ypoxkaliHocTi Oynb0 3anexanu Big (QOHY 1 crmocoOy
BHECEHHS MIHEpaJIbHUX JOOpHUB, MaKCHUMaJbHHUMH BOHH OyJId Ha
BapiaHTax 3 JIOKAJIbHUM BHECEHHSIM JOOpUB y 1031 NggPgoKip +

Intepmar-Kapromns (mo3akopeneBo). Ha upomy BapianTi B ¢asy BiAg
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KiHIE  OyToHI3amii J0 IBITIHHSI  CepPeaHbOI000BUI IPHUPICT
crtanoBuB 104 1xkr/ra.

[TopiBHSIHHS TPUPOCTIB YPOKAMHOCTI OyJIbO, 3aJIEKHO Bl CIIOCOOY
BHECEHHsI JJOOpUB, CBIIUUTH MPO 3arajbHy TEHJCHIIIO iX 3POCTaHHS 3a
JokaibHOTO BHeceHHA. CepelHbOJA000BUM MPUPICT, Y  BapiaHTI
JOKaIbHOrO BHECEeHHs H00puB 103010 NgoPsoKgy, y dazy Oyronizariis-
uBiTiHHSA OyB Ha 123 Kr/ra OUTBIIMM TOPIBHSHO 13 BHECEHHSIM €T JI03U
T0O0pYB BPO3KHI.

HaiiOuibim cepeqHbo1000B1 MPUPOCTH OyJM HA BaplaHTax JIOKAIBHOTO
BHeCeHHsI NgPgoKp9 + mo3akopeneBo Intepmar-Kapromis, ae vy
MDK(pa3HUNA TepioJl BiJ TMOBHUX CXOMIB JO TMOYarky OyToHi3aIil
cepeHboI000B1 mpupoct Oynb0 craHoBwIM 431kr/ra, Bijl MOYATKY
OyToHi3aIii 10 3aKiHdeHHS BITIHHSI — 1041 1 BiJ 3aKiHUYCHHS IBITIHHS 10
30upanns 566 kr/ra; Ha KoHTpoJi (6e3 moOpuB) BiamoBimHo 172, 622 i
252 xr/ra, abo B 2,51,1,67 1 2,25 pa3u cepeaHbo1000B1 MPUPOCTH OyiH
BUIIIAMH.

YpoxalHICTh KapTOIUIl 3aJICKUTh BIlJ] KOMIUIEKCY €JIEMEHTIB
TEXHOJIOT1i BUPOINYBAaHHS, Cepel SKUX HaWOLIbII BAXKJIMBHMH € COPT,
Horo rpyna CTUIJIOCTi, (DOH XKUBJIEHHS, CIIOCIO BHECEHHS TOOpPHUB 1 Maca
CaJIUBHUX OYJIBO.

BB macu caquBHUX Oyiab0 Ha BpPOXKAWHICTh KapTOILUIl 3HAYHOIO
MIpOI0 BH3HAYaBCS HAa3BaHUMHU BHINE JOCIHIDKYBAHUMH €JIEMEHTAMHU
TEXHOJIOTii ~ BHUPOINYBaHHA 1 TOTOAHUMH  yMOBaMH  IPOTATOM
BEreTaliiHOro repiony.

3a POKH NOCIIIKEHb, HAMBHINA YpOXKaHICTH KapTorul Oyna y II-
OMY POIIi: Y cepeAHbOPAHHBOTO COPTY [IMBO BOHA KONMMBanacs Bia 28,5 110
50,4 t/ra, cepeanbocturiioro copty Jlerenaa — Big 33,4 mo 64,7 T/ra i
cepeaHbomnizHboro copty Oxcamut-99 — Bixg 15,0 o 44,1 1/ra; mpoTsirom
[-oro 1 I1I-oro pokiB yposkailHICTh IIUX COPTIB Oyja BiAmoBigHa Ha 13,2-
39,4, 31,8-45,4 1 13,4-16,7 % menmoro (Tadm. 32).
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3a BHUPOITYBaHHS CepeAHLOPAHHBOTO COpTy JuBo,
cepeanbocturioro Jlerenga 1 cepenspomizHpboro  Oxcamut-99 3
BUKOPUCTAHHSAM HaciHHEBUX Oynp0 wmacoro Big 40 mo 100 rHa
aHaJIOriyHUX (POHAX KHUBJICHHA 1 CIOCOOaxX BHECEHHS JOOpPUB, COPTH
KapTOIUIi 3a PIBHEM BPOXKAMHOCTI Oynb0 PI3HWIKUCS JIOCUTh CYTTEBO
(Tadm. 33).

Tabauys 33
YpoxailHICTh COPTIB KAPTOILJIL Pi3HMX IPYN CTUIJIOCTI 32JI€2KHO Bij
(oHy KUBJIEHHH | C1IOCO0Y BHECEHHS 100pUB, T/Ta

Copr
®oH XKUBJICHHS 1 CITOCi0 BHECEHHS JluBo — Jlerenga — | OxcamuT-99—
MiHEpaJIbHUX J00PHUB CEpEIHBO- CEpEIHbO- CEpEIHbO-
paHHIl CTUTJINI H13HIA
KonTtpoas (63 106puB) 23,1 24,9 15,2
InTepmar-Kapromis (1mozakopeHeBo) 27,0 28,0 16,8
NsoPeoKgo (Bpo3Km 1) 31,2 33,8 23,1
NeoPengo (HOK&J’IBHO) 35,3 39,3 26,5
NgoPeoKgo (Bpo3ku) + InTepmar- 35.0 39,9 271
Kaproms (mo3akopeHeBo)
NeoPeoKgo (7TOKanmbHO) +IHTEpMAar- 375 43,0 287
Kapromis (mo3akopeHeso)
Ng()Pg()Klzo (BpOSKI/II[) 37,6 42,2 28,3
Ng()Pg()Klzo (HOK&J’IBHO) 39,6 45,2 30,7
NgoPooK120 (Bpo3ku) + [HTEpM™mar- 39,5 46.9 312
Kaproms (mo3akopeHeso)
NgoPooK120 (TokansHO) +IHTEpM™Mar- 417 49.7 328
Kaproms (mo3akopeHeso)
CepeHe 3a copTamu 31,7 39,3 26,0
HIPys dobpusa 3,7 4.0 3,2
CnocoOU 6HeceHHts 19 2,0 1,6
seUYUHA PpaKryili 1,2 1,0 0,8

Haii0inibi1 BUCOKY BpOXAWHICTH COPTIB KapTOIUll YCIX Tpyl
CTUTJIOCTI OYyJIO OJiep>KaHO Yy BapiaHTI JOKaIbHOTO BHECEHHSI NggPgoKixg +
[arepmar-Kapromna noszakopeneBo: y copty HuBo — 41,7 T/ra, mo Ha
18,6 1/ra Ginblie, HiK Ha KOHTPOJ1 (06e3 100puB); y copTy Jlerenna — 49,7

T/Ta, 1o OuIbIIe KOHTpOJto Ha 24,8 T/ra 1y copTy Okcamut-99 — 32,8 1/ra,
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o OinbIe KOHTpoJto Ha 17,6 T/ra abo BiamorigHo copTiB B 1,81, 2,00 1
2,16 pasiB OunbIIe (puc. 6).

60

50

40

30 27.0 28.0
p3,1 24,9

20 A 15,

YpoxaiinicTb, T/Ta

1 2 3 4 5 6 7 8 9 10
OCopr JuBo BCopt Jlerenga B Copt Oxcamur-99

1. Kontpous (6e3 mo6puB); 2. Intepmar-Kaproms (mozakopeneso); 3. NeoPgsoKo (Bpo3kum);
4. NgoPeoKgy (mokansno); 5. NgoPsoKgo (Bpo3kua) + Intepmar-Kapromis (rmo3zakopeHeBo); 6.
NgoPeoKgo (fTokanbno) + Intepmar-Kaproruist (mo3zakopeneBo); 7. NgoPgoKiz (Bpo3kum); 8.
NgoPgoKi20 (s1oxanmba0); 9. NgoPgooKizo (Bpo3kun) + Intepmar-Kaproms (mo3akopeneso); 10.
NgoPgoK120 (Tokansno) + InTepmar-Kapromis (mo3akopeHeBo).

Puc. 6. YpoxaliHicTb KAapTOILIi 3aJ1€2KHO BiJl (POHY KUBJICHHSAI
CIoco0y BHECeHHs 100puUB

3a BHECEHHS TIJ KapTOIUII0 MiHEpPaJIbHUX JOOPUB BPO3KHI 1
JIOKaJbHO OUThI €()eKTUBHUM BUSIBUBCS JIOKAIBHUHN CIOCIO; YPOKAMHICTh
coptiB kaptoruti J{uBo, Jlerenma i OxkcamMuT-99 3a moKaIBHOTO CHOCOOY
BHeceHHs J100puB B 11031 NgoPgoKgy MOpiBHSIHO 31 CTOCOOOM — BPO3KUI,
Oyma 3a copramu Bulow BigmoBigHo Ha 13,1, 16,3 1 14,7 %. I3
30UIBIICHHSIM J103W MiHepadbHUX J100puUB Bi NgoPeoKgy 10 NgoPgoKiog
€(EeKTUBHICTh JIOKAIBHOTO BHECEHHS JOOpPUB ICTOTHO 3HUXKYETHCA. Y
BapiaHTI JIOKAJLHOTO BHECEHHS MiHEpaJbHUX T0OPUB HOPMOIO NggPgoKisg
nmopiBHIHO 3 NgoPgoKgp BIZICOTOK 3pocTaHHS BpPOXKAWHOCTI KapTOILI
3MEHIIYEThCS, a came — y copty JAuBo — Ha 5,3, Jlerenaa — 7,1 1 OkcamMurt-
99 — ma 8,5 %; T00TO, ypOKaWHICTh KapTOILIl OlIbIle 3pocTana 3a
PaxyHOK ONTUMAJIbHOTO (DOHY KUBJIEHHS, HI)K IEBHOTO CIOCOOY BHECEHHS
T0OpUB.

Y Il-omy pori ypokailHICTh CepeIHbOPAHHBOTO copTy JluBO 3a

JIOKaJIbHOTO BHECEHHsI NggPgoKiog + [HTEpMar-Kapromns (mo3akopeHeBo)
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crtanoBmia — 46,9-50,4 1/ra, a B I 1 III pokax — 34,8-39,4 1/ra, mo HUXKYe
BimoBiaHO Ha 21,9 1 25,8 %. YpoxkaiiHicts kapToruti copty Okcamut-99 B
yCl pOKH JochimkeHb Oyma B Mexax 28,7-30,4 1/ra, ToOTO HAWOLIBII
CTaOUIBHOIO.

[lopiBHSIHO 13 BIUIMBOM MIHEpaJbHUX JOOPHMB Ha MPUPOCTU
yPOKaMHOCTI KapTOILTi, CIIOCOOM iX BHECEHHS BIUIMBAJIM 3HAYHO MEHIIIE.
SIkio y Bapiantax 3 (pOHaMM KUBJICHHS IPUPOCTU YPOKAHHOCTI KapTOILIi
coptiB [{uBo, Jlerennma 1 Oxcamut-99 csaranu Bignosigao 41,5-93,3; 34,6-
108,91 60,0-138,2 %, To MakcuMmaibHa e(PEKTUBHICTh CITOCOOIB BHECEHHS
noopuB Oymna snumie B mexax 17,8; 12,1 1 21,6 %. Cnig BiAMITUTH, 10
e(EeKTUBHICTh CIIOCOOIB BHECEHHS MiHEpaJbHUX JIOOpPUB Ha MIPUPOCTHU
ypOKatHOCTI OyJIb0 y BCIX COpPTIB OUIBIIOK Oyia 3a HMXKYO1 03U JOOpUB
— NeoPeoKago.

BcTaHOBIIEHO BUCOKY €(EKTHUBHICTH MO3aKOPEHEBOr'O IMIKUBIICHHS
KapTOIUIl, MPOTArOM Bererailii, MikpogoopuBoMm I[nrepmar-Kapromnsa sk
OKpEeMO, TaK 1 B SKOCTiI JOJIaTKOBOI'O €JEMEHTY TexHoJiorii Ha (oHi
OCHOBHUX J100puB. [IpupocTu ypoxkallHOCT1 KapTOILIl BiJl TO3aKOPEHEBOTO
MIPKUBIICHHS. KOMIUIGKCHMM MikpogoOpuBoM Intepmar-Kapromns 3a
coptamu kaptorui Jluso, Jlerenaa 1 OkcaMuT-99 cTaHOBWIM BiANIOBIAHO —
2,0-4,0 1/ra abo 5,6-11,6 %, 2,2-6,5 1/ra a6o 5,0-18,0 %1 1,1-5,1 1t/ra abo
7,6-19,3 %.

BB mo3akopeHeBOro MiKUBIECHHS MikpogoOpuBoM I[HTepmar-
Kapronnss Ha mnpupict ypokalHOCTI OyB 3HAYHO BHUIIMMY BapiaHTI
BHECEHHS HUXYOI 03U OCHOBHOT'O MiHEepasbHOTO >KUBJICHHS — NgoPgoKgp,
y coptiB JluBo ckmamaB — 4,3-4,5, Jlerenna — 6,1-6,5 1 Okcamut-99 — 4,3-
4,5 T/ra. 3a 301IbIICHHS 03U BHECEHHS OCHOBHMX H0OpHB 110 NggPgoKiog
IPUPICT YPOXKAMHOCTI Bl TO3aKOPEHEBOTO T1KUBJICHHS 3MEHIITYBaBCS 10
yCiX IOCTIPKYBaHUX COPTax KapTOILIi.

[lozakopeHeBe MIIKUBJICHHS POCIMH KapTomii copty JuBo
MikponoOpuBoMm IHtrepmar-Kapromnsa, Ha koHTpodi (0e3 moOpuB) y

BapiaHTax CaJaiHHSA Macor caauBHUX Oynpd — 61-80 1 81-100 r copusiio
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MIPUPOCTY BPOKAWHOCTI B Mexkax 8,9-9,7 %. [ cepeIHbOCTUTIIOTO COPTY
Jlerenna mpupicT MmiJ BIUIMBOM MacHu HaciHHEBOI (pakiii Oynb0 OyB
HEJIOCTOBIPHUM JIMIIE y BapiaHTi JIOKaIbHOTO BHECEHHS NgoPgoKiyg; Ha
pemTi  BaplaHTIiB  NPUPOCTH  BpOXKAMHOCTI OyJaM  ICTOTHUMH, a
HaOUTBIIMMU — 3a Macu caguBHUX Oyias0 — 61-80 r, Ha (HOHI JOKATBHOTO
BHeceHHSI NgoPeoKgo — 5,0 T/ra, mo Oinbiie 14,4% 10 KOHTPOJIIO Ta y
BapiaHTi BHeCeHHS M00puB 103010 NgoPgoKiy9 (BpO3KHI) — BiAMIOBIAHO Ha
49T1rai1l11,2%.

Y cepennbonizHEOro copty OkcamMuT-99 HaWOUIBIIT HPUPOCTH
ypOKaltHOCTI OYyJIM 3a caJiiHHA Macoro caauBHUX Oyis0 — 81-100 r Ha doHi
nokanbHOro BHeceHHsS NgoPgoKgg — 9,2 1/ra a6o 40,2 %, 1m0 mopiBHSIHO 3
Macoro 61-80 r 6ibie Ha 2,5-9,8 T/ra a6o 22,4-40,2 %. IctoTHMII TpUpICT
YPOKaHOCTI 3a CaJlIHHS Macoro caauBHUX Oynb0 — 61-80 r OyB nwuiie Ha
¢doH1 TOKAITBPHOTO BHECEHHS J0OpHB B 71031 NgoPgoKgo— 1,6 T/Ta 260 6,9 % 1
3a JBOX CHOCOOIB BHECEHHs J0OpWB (JIOKaIbHO 1 BpPO3KHI), Ha (POHI
NeoPsoKgo + InTepmar-Kapromns (mo3zakopeneBo) — 1,3 1/ra abo 5,1-5,3 %
(HIPg5— 0,8 1/Ta).

OTxe, WISl CepeIHBOMIZHLOIO0 COpTy KapTomi OxcamMuT-99 Ouibii
eheKTUBHOIO € Macor caguBHUX Oymp06 — 81-100 r, a g
CepeIHbOPaHHLOTO cOpTy JluBO 1 cepemnHbocTHUTIIOrO copty Jlerenpga —
HaciHHeBa (pakilisa macoro 61-80 r.

Yactka BrumBy (GOHY JKHBJICHHS Ha BpPOKaWHICTH copTiB [{uBo,
Jlerenga 1 Oxkcamut-99 Oyna BianoigHo Big 16,9 no 80,5 %,Bix 12,4 no
99,6 % 1 Bix 10,5 mo 115,8 %, T06TO M1t copTy Oxcamut-99 BoHa Oyna
HalOUIBIIOIO.

Ha miacTtaBi npoBeAeHUX TOCHIIKEHb BU3HAYEHI YACTKU BIUIMBY W
IHIIUX ~ JOCHIPKYBaHUX  €JIEMEHTIB TEXHOJIOT1i BHUPOIIYyBaHHS Ha
ypokaitHICTh KapToruti (Tabm. 34).

3 mnokpamieHHsM (OHY KUBICHHS YPOXKaWHICTb JOCHIIKYBaHUX

COPTIB KapTOILTi 3pocTania.
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Tabnuys 34.
BniuB (pOHY KUBJ/IEHHSI HA BPOKAMHICTH KAPTOILIi JOCTII)KYBAHUX
COpPTIB
JlocaiKyBaHi €1eMEHTH TeXHOJIOTT | YpOXKaiHICTb, Hpwp ICTq)};II)( 2?;;;0”1 1o
BHUPOIILYBAHHS T/Ta e %
1 2 3 4
c. [luBo
Kontpois (6e3 1o6puB) 23,1 - -
IaTepmar-Kapromis (1mo3akopeHeBo) 27,0 3,9 16,9
NeoPeoKgo (Bpo3KHT) 31,2 8,1 35,1
NeoPeoKgg (710KaIBHO) 35,3 12,2 52,8
NeoPeoKgo (Bpo3ku) + [nTepmar- 35.0 11.9 515
KapTtomis (mozakopeHeBo)
NeoPeoKgo (7T0KanbH0) +IHTEpMAr- 375 144 62.3
KapTtomis (mozakopeHeBo)
N90P90K120 (BpO3KI/II[) 37,6 14,5 62,8
N90P90K120 (J'IOKEUIBHO) 39,6 16,5 71,4
NgoPooK120 (Bpo3kua) + IHTEpMar- 39,5 16,4 71.0
Kapromis (mozakopeHneBo)
NgoPgoK120 (TokansHO) +IHTEpM™Mar- 417 186 80,5
KapTtomis (mozakopeHeBo)
c. Jlerenna
Kontpoub (63 106puB) 24,9 - -
InTepmar-Kapromis (o3akopeHeBo) 28,0 3,1 12,4
NGOPGOKQO (BpO3KI/II[) 33 ) 8 8 ) 9 35 ) 7
N60P60K90 (HOK&HBHO) 39,3 14,4 57,8
NeoPeoKgo (Bpo3ku) + [nTepmar- 39.9 14.6 60,2
Kapronis (mo3akopeHeBo)
NeoPeoKgo (7ToKansHo) +IHTep™Mar- 43.0 18.1 72.7
Kapromnuis (mo3akopeHeBo)
N90P90K120 (BpO3KI/II[) 42,2 17,3 69,5
N90P90K120 (J'IOKEU'IBHO) 46,9 22,0 88,4
NgoPooK120 (Bpo3kua) + IHTEpM™ar- 452 20.3 815
Kapronuis (mo3akopeHeBo)
NgoPgoK120 (ToKansHO) +IHTEpM™Mar- 49,7 24.8 99,6
KapTtomis (mozakopeHeBo)
c. Oxkcamut-99
KonTtpomas (6e3 1oopuB) 15,2 - -
InTepmar-Kapromis (mo3akopeHeso) 16,8 1,6 10,5
N60P60K90 (BpOBKH}I) 23, 1 7 ) 9 52 ) 0
NGOPGOKQO (J'IOKEUII:HO) 26,5 11,3 74,3
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[Tponosxenns Tabmuii 34

1 2 3 4
NeoPeoKgo (Bpo3ku) + [nTepmar- 271 11.9 78.3
KapTtomis (mozakopeHeBo)
NeoPeoKgo (7T0KanmbHO) +IHTEpMAr- 28.7 135 88.8
Kaptomis (mozakopeHeBo)
N90P90K120 (BpOBKI/II[) 28,3 13,1 86,2
N90P90K120 (JIOKaJ'IBHO) 30,7 15,5 102,0
NgoPooK120 (Bpo3kua) + InTepmar- 31.2 16.0 105,3
KapTtomis (nmozakopeHeBo)
NgoPooK120 (TokansHO) +IHTEpM™Mar- 32,8 17.6 115.8
KapTtomis (mozakopeHeBo)

Axmio Ha xKoHTpoai (0e3 moOpuB) ypokailHICTh copTy Jlerenma, B
CEepeaHbOMY 3a POKH JOCIIKeHb, cTaHoBMaa — 24,9 T/ra, TO y BapiaHTi
BHECCHHS MiHEpaidbHUX H00puB y 11031 NgoPeoKgg — 33,8-39,3 T1/ra; 31
30utbIIeHHAM i1 40 NggPgoKip — 42,2-46,9 T1/ra, TOOTO ypOXkKalHICTh
3poctana B 1,7-1,9 pa3u. YpoxkaitHicts coptiB kapToril JluBo 1 OkcamMur-
99 3a hoHaMM KUBIICHHS 3pOCTalIa AaHAJIOT1YHO.

3a cnoco6aMu BHECEHHS TIOOPHUB, MAaKCUMaIbHUN BIIHOCHHUM MPUPICT
BpokaitHocTl OyB y copty Okcamut-99 — Big 13,2 go 82,7 %; y copTiB
Jugo 1 Jlerenga — BianoBigHo 8,7-46,7 % 1 3,1-65,3 %. HaitMeHIIMM BiH
OYB y CEpEeIHBOCTUIJIOTO CcOpTy JlereHma 3a JIOKaJbHOrO CHOCOOY
BHeceHHs n00puB — 3,1 %. 3a marepiasaMu JOCHIIKEHb OIMyOJIKOBaHO

; . - 76 77
TAaKl HAYKOBI IIpam  , .

"® Inpuyk P. B. YpokaifHiCTh PaHHBOCTHIIHX COPTIB KApTOIUII B 3aleXKHOCTI Bis
arpoTeXHIYHUX NpHUHOMIB BUpomnyBaHHs. Bicnux Cmeny. KipoBorpaa: CazoniBka. 2012.
IOgineii. Bumyc. Y. 2. C. 253-256.

" Inpayx P. B., Ansoxin B. B. Brumus piBHIB i croco6iB MiHEpaTbHOrO KHBICHHS Ha
YPOKalHICTh, PICT 1 PO3BUTOK POCIUH KapTOIUN CepeaHbOCTHTIOro copry Jlerenaa.
Monoouii euenuii. 2016. Ne 3. C. 243-248.

Monorpadis 129 ISBN 978-617-95252-8-5




Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

Cnucok Jirteparypu

1. Bepmenko HO. f., bonmapuyk A. A. OCHOBHI CKJIaJHUKH
MO>XKMBHOI LIHHOCTI KapTorut. Kapmonasapcmeo: mixnceio. memam. HAYK.
360. KuiB: Arpapna nayka. 2010. Ne 39. C. 85-103.

2. bakTepuno3ssl KyiabTypHbIX pactenuid / JI. lmaap Ta 1. Kuis. 1980.
143 c.

3. BancaBuuene B. H., Mapuykaiituc A. C. AKpomnekTaabHOE
MEPENBKEHUE  DK30N€HHOM-MHIWIOYKCYCHOM KHCIOTBI B POCTKax
kaptodensa. Quzuonocusn pacmenuti. 1975. T. 22. Boin. 3. C. 514-518.

4. Unpuyxk JI. A. Bnusnue B3aUMOAEUCTBUS TyCTOTBI, CPOKOB
MOCAJIKU U HOPM yJ00peHUl Ha yposkail U KauecTBO kapToderns: aBToped.
JIMC. Ha COHMCK. YYE€H. CTENeHW KaHa. c.-Xx. Hayk: cnen. 06.01.09-
PacrenuneBonctBo. Kamenen-Ilomonasckun. 1981.27 c.

5. Inpuyk P. B., Impbuyk B. A. Ouinka skicTi 30UpaHHS BPOXKAIO
KapTOIUTI 3aJIe)KHO BIJ TEXHOJOTTYHUX 3aXOJIB BHPOITyBaHHS. 30ipHUK
nayk. np. HHL] «Incmumym 3emnepoocmeay. Kuis. 2012. Bun. 1-2 . C.
48-53.

6. Heromiok E. I'., eromox C. E. Exonoro-texHorenHa Oe3Iieka
VYkpainu. Kuis: EKMO. 2006. 306 c.

7. 3asiproxa, II. [1., Inpuyk JI. A., Inpuyk P. B. Cran, npobiiemu ta
MEPCIEKTUBU  CEJIeKIIl KapTOIll B 3aXiHOMY pErioHl YKpaiHHu.
Kapmonnspcmeo Vrpainu. 2009. Ne 1-2 (14-15). C. 6-12.

8. Henminbceka VY. 1., Impuyk P. B. Mertonuka BUKOHaHHS
EKCIIEPUMEHTIB JUIsi CTBOPEHHSI BHUXIJHOTO CEJEKI[IMHOro MaTepiany
KapTOILIl, CTIMKOTO MPOTH CyX01 y3apio3HOI THWII. 30IpHUK HAYK. npayb
Incmumymy BK i I]b. Kuis. 2012. Ne 14. C. 579-582.

9. Impuyk P. B. IIpoayKTHUBHICTH 1 SIKICTb KapTOIUIl 3aJIEKHO BIJ
IpyIU CTUTIIOCTI COPTY B YMOBaxX 3axiJIHOTO periony Ykpainu . Mam. I-oi
MidCHapO. Hayk. npakm. koH@. npuce. 10-iu piu. yme. Ykp. Incmumymy

excnepmu3u copmis pocaun. Kui. 2012. C. 219-221.

Monorpadis 130 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

10. Inpuyk P. B. Cenekiig kapTomii B 3aXiIHOMYy PerioHi YKpaiHU.
Osowu u ppyxkmu. Kuis. 2012. Ne 5. C. 22-28.

11. Cumopuyk A. A., Kaminpkuit II. ®@. EdekTUBHICTb CTPOKIB
BHECEHHSI HOBHUX JOOpPUB IpU MO3aKOPEHEBOMY IIJIKUBJICHHI POCIUH
kapTomil. Kapmonnapcmeo: mixceio. memam. Hayk. 30. KuiB: ArpapHa
Hayka. 2009. Bumn. 38. C. 145-151.

12. Bnacenko M. IO., Kuenko 3. b., Iletpenko C. [. lnsxu
MIJBUILCHHS €(QEKTUBHOCTI HEBUCOKMX HOPM MIHEpPAIbHUX J10OPUB.
Kapmonnapcmeo Ykpainu. Kuis. 2007. Ne 3-4(8-9). C. 38-45.

13. Kamiupkuit II. ®., Pymenxo I'. C., Cromsapuyk JI. B.
[IpoayKTUBHICT, HOBUX COPTIB KapTOIUIl 3aJIEKHO BiJI HOPM 1 CIOCOOIB
BHECEHHs N00puB. Kapmonaapcmeo: mixceio. memam. Hayk. 36. Kuis:
Hogipa. 1999. Bum. 29. C. 127-133.

14. Insina JI. B. Jlig 1oOpuB npu pizHUX cUcTeMax 0OpOOITKY IPYHTY
. Pecypcoszbepicaroui mexnonoeii oopooimky rpynmy. Kuis. 1989. C. 63-
73.

15. 3aBanun A. A. BausHue ynoOpeHuid u OuonpemnapaTtoB Ha
YPOKaHOCTh U KauecTBO KiyOHeu kaptodens. Aepoxumus. 2000. Ne 4. C.
63-67.

16. Tloramenko JI. B. ArpoxiMmiyHa OIllHKa pI3HUX CHUCTEM
yA0OpEeHHS KapTOIUIl Tpu BUpoILyBaHHI B 30H1 [lonicea. Kapmonaapcmeo:
Mmidceio. memam Hayk. 30. KuiB: Arpapna "ayka. 2014. Bumn. 42. C. 175-
184.

17. Yepnunesckuit H. Y no0penue, ypoxail 1 KauecTBO KapTodes.
Kapmodghenv u osowu. Kuis: Konoc. 1975. Ne 4. C. 14.

18. Pyanuk-IBamenko O. I. BrniuB rpyHTOBO-KIIIMATUYHHX YMOB
BUPOIILYBaHHSI KapTOIUIl Ha Ol0XIMIYHUN ckian Oynw0. Kapmonasapcmeo.
KuiB: Arpapna Hayka. 2011. Bum. 40. C. 144-153.

19. BMicT a30TUCTUX PEHOBHH Yy Oyib0ax KapTOIUIl 3aJIeKHO Bijl

yao0peHHs1 Ta O1onoriunux ocodbimBocter coptiB / I'. C. Pynenko Tta iH.

Monorpadis 131 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

Kapmonnapcmeo: midceio. memam. nayk. 30. KuiB: {osipa. 1999. Bum.
29. C. 105-114.

20. Pynenko 1. C., Cromspuyk JI. B. Bmict HiTpatiB B OyinOax
3aJICKHO BI1JI PI3HUX 03 OpraHidyHUX A00puB. Kapmonnapcmeo: midicsio.
memam. Hayk. 30. Kui: Ypoxait. 1993. Bum. 25. C. 61-66.

21. Pynenko I'. C., Bmacenko M. IO. 3actocyBaHHsS MeTOAYy
JIMCTKOBOI JIIarHOCTUKHY JIJII BUBHAUYCHHS 3a0€3ME€YeHOCT] pOCIUH KapTOILIi
OCHOBHUMM €JIEMEHTAMU JKUBJICHHSA. Bicuuk c. - 2. Hayku. KuiB. 1977. Ne
8.C.111-114.

22. Padbue B. B., Cununun I'. A. J[leiictBue ymoOpeHHil Ha
MPOAYKTUBHOCTh  pa3IU4YHUX COpPTOB  Kaptodens. Hayu. mpyowi
Jlveosckoeo CXU. JIbBoB-Jlyonsnsl. 1979. T. 383. C. 37-49.

23. PszanueB B. b. BB cTUMyIATOpIB pOCTY HA MPOTYKTUBHICTh
03JI0POBJIEHO1 KapTOIUIl B pO3CafgHli KyabTypl. Kapmonaapcmeo: midxcsio.
memam. Hayk. 30. KuiB: Arpapra Hayka. 2010. Ne 39. C. 115-123.

24. Ceprienko 1O. M., Tumomienko T. B. BriuB o0poOku KapToruii
MEeCTUITUAMHU Ta MIKpOeJIeMeHTaMi Ha (DiTOCaHITApHUI CTaH MOCIBIB 1
ypoxail. Kapmonnapcmeo: midiceio. memam. Hayk. 30. KuiB: ArpaphHa
Hayka. 2002. Bum. 31. C. 125-130.

25. Ceprienxko . M. OO0poOka kaprormial QyHriquIaMu Ta
MIKpPOEJIEMEHTaMU Ta iX BIUIMB HAa PO3BUTOK aJIbTE€pPHAPIO3y 1 BpOXKail.
Kapmonnapcmeo: misxcsio. memam. nayk. 36. KuiB: ArpapHa Hayka. 2004.
Bun. 33. C. 163-167.

26. CigakoBa O. B. bioxiMiuyHa XapaKTepUCTHKa HOBUX COPTIB
KkapToril. Kapmonnapcmeo: mixceio. memam. Hayk. 30. KuiB: ArpapHa
Hayka. 2012. Bum. 41. C. 24-28.

27. Cemenuyk B. I'. IIpoaykTHUBHICTH COpPTIB KapTOIUIl B yMOBax
[TiBgenHo-3axigHoi yacTuHu YKpainu. Kapmonnapcmeo Ykpainu. uayx.
supoo. scypuan. Kuis: TOB «Iado-mpuat». 2014. Ne 1-2(34-35). C. 39-
41.

Monorpadis 132 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

28. Cnobomssn C. O. ExoHomiuHa Ta €HepreTuyHa €(PEeKTUBHICTH
BUPOIILYBaHHS O3J0POBJIEHUX JiHIM KapToril. Kapmonaapcmeo: midxnceio.
memam. Hayk. 30. KuiB: Arpapna Hayka. 2014. Bun. 42. C. 97-106.

29. IIpoAyKTUBHICTh KapTOIUIl 3aJ€kKHO BiJ] CIOCOOIB OCHOBHOI'O
00poOiTky r1pyHTy B yMoBax Ilomicca / O. ®. Cwmarmi Ta iH.
Kapmonnapcmeo: midceio. memam. nayk. 36. KuiB: Ypoxaii. 1986. Bur.
17. C. 35-38.

30. CigakoBa O. B. BwmicT OCHOBHMX KOMIIOHEHTIB O10XIMI4HOTO
ckiany Oynbp0 KapTOIUll Ta iXHE 3HAYEHHA B JIETUYHOMY XapyyBaHHI
moaunu. Kapmonnapcmeo Yxpainu. Hayk. BupoOH. xypHai. Kuis: TOB
«Iudo-npuraT». 2013. Ne 3-4(32-33). C. 8-12.

31. bpomak I. C. IIpoayKTHUBHICTh COPTIB KapTOILIl 3aJI€KHO BiJ
HOPM 1 CHIOCOOIB 3aCTOCYBaHHS PETYJATOPIB POCTY B YMOBaxX 3axXigHOTO
Jlicocteny Ykpainu: aBToped. 1uc Ha 3700. BYEH. CTYNEHIO KaHI. C. - T.
Hayk: crell. 06.01.09-Pocaunnuiireo. Binnuig. 2005. 20 c.

32. bykonoBa T. II. bioxiMmiunuii cknag Oyiap0 1 HOoro BIJIMB HA
axicTh kaproruienpoaykti / T. I1. bykonosa Ta iH. KuiB: ArpapHa Hayka.
1997. C. 153-160.

33. Haciaaunurso kaprommi. I1. C. Tecmrok, M. . Momnoupbkuii, M.
10. Bnacenko. bina Iepksa. 2000. 200 c.

34. TexHonoruss NPUMEHEHUS PETYJSITOPOB pPOCTA PACTCHUU B
semseaenuu. Memoo. nocobue. noo peo. C. I1. [lonomapenko. Kuis. 2003.
54 c.

35. Tecmok II. C. Bumoru kapTormil A0 YMOB BHPOIIYBaHHS.
Kapromns - gpyruit xnib. Hayk. nonyi. anvm. 01s ceisaH y MpboX GUn.
Kwuis: Jlosipa. 1995. Bumn. 1. 281 c.: i1. C. 74-81.

36. Tecmoxk II.C. BupomyBanHsu cTOJ0BOi KapToril. Kwuis:
Ypoxait. 1976. 96 c. (BuaaHHs apyre AOMOB. 1 mepepoOI1.).

37. Tecmox II. C., Kienp C. A. BiuusiHue METEOPOJIOTHYECKUX

YCJIOBI/Ifl BCTCTAlMOHHOT'O IICpHUOJa Ha ypOH(aﬁHOCTB Hn Ka4de€CTBO

Monorpadis 133 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

kaptodens. Kapmogpenesoocmeo: medceed. memam. uayd. co. Kuis:
VYpoxkaii. 1987. Beim. 18. C. 47-49.

38. Bnacenko M. IO., BenbsiminoBa-3epuona JI. [I., MampskeBuu B.
B. ®i3iom0ris pocauH 3 ocHoBamu OioTexHoJorii. bima Ilepksa: BJIAY.
2006. 502 c.

39. bormanoB O. I., Ocunuyk A. A., Kpaseup O. ®@. Baxusuit
pe3epB 1 JIBUILICHHSI BPOXKAHOCTI KapTOILi. Bicnux
cinbcokococnodapcvkoi Hayku. KuiB. 1986. Ne 6. C. 21-23.

40. Jlyk’snenko 1. A., Yopumit A. II. Becusne Ta IiTHE
BUPOIITYBaHHS KapTOIull B cTeny Ykpainu. JlHinpomneTpoBchk: [IpoMiHb.
1971. 145 c.

41. Tecmok II. C., Monouskuii M. . lIpakTUUuHMN NOpaTHUK
kapTorusipa. Jlyupk: Kuit. 1999. 266 c. (Hayk. momyJi. BUAL.).

42. Bnacenko H. E., Maiictpenko C. M., Mopo3 M. U. Yayumenne
kadectBa Kaprodens. Kui: Ypoxkaii. 1979. 71 c.

43. ®i31070T14HI OCHOBU PETYJISIIi MOCYXOCTIMKOCTI KapToruti. I1i.
pea. 1. II. I'puroprok, T. Il. Hwxuuk. XmenpHunpkui. Kuis: Buma-Bo
Cepris ITanTroKa. 2004. 236 c.

44. ®uminoa JI. M. EdexTuBHICT, TPUPOAHUX Ta CHHTETUYHUX
PETYyJISITOPIB POCTY MNPH 3aCTOCYBAaHHI TM1J CaJuBHI OyJIb0M KapTOILI:
aBToped. nuc Ha 37100. BUEH. CTYIIEHIO KaH/. C. - I. HayK: cnel. 06.01.09-
Pocimuuuinreo. Kuis: 2002. 19 c.

45. TexHomorusi TNPUMEHEHUs] PETYIATOPOB pPOCTAa PACTCHHM B
semienenuu. Memoo. nocooue. nox pea. C. I1. ITonomapenko. Kuis. 2003.
54 c.

46. TuxomupoB A. O., Illenenenko B. M. bioxiMiuHa TE€XHOJOT1s
(MeTOAMYH1 BKa31BKH J0 JIAOOPATOPHOTO MPAKTUKYMY ). JIHITIPOMIETPOBCHK:
JIHY. 2008.

47. buoxumus celbCKXx03aicTBEeHHbIX pacTeHult / b. M. IlnemkoB Ta
1. Kuis: Kosoc. 1975. 296 c.

Monorpadis 134 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

48. dateeB A. 1., bynurin C. FO. MikpoeneMeHTH B CLILCHKOMY
rocrnojapcTsi. Xapkis. 2001. 126 c.

49. Canno J. Testing of starch potato varientes. Races of the potato
cyst nematode in the Andean region and a new system of classification.
2003. C. 169-173.

50. BbyzoBep, ®@. S. HccaenoBanus 1mo (Ppu3uoIOTHH U OHMOXMMHUHM
pactenuii. Hayu. mpyowi. Xapvxkose. CXHU. T. 48. 1966. 210 c.

51. bioximiuamii ckimag Oynap0 1 HOro BIUIMB Ha  SKICTh
kaprorienpoaykrtiB / T. II. Bykonosa ta iH. KuiB: Arpapna nayka. 1997.
C. 153-160.

52. Impuyk JI. A., Impuyk P. B. Xapaktep nposiBICHHS
KPOXMAJIUCTOCTI OyJIbO y TOTOMCTBA PI3HOTO MOXOKEHHS. [lepeozipHe i
2ipcoke 3emnepobocmeo i meapunnuymeo. JIpBiB. 2006. Bum. 48. Y. II. C.
52-60.

53. Impuyxk P. B. Pexomenpamii 3 BHUpOIIYyBaHHS KapTOIUIl Yy
(dbepMepChKUX TOCIoAapcTBax Ta Ha MPUCAAMOHUX AUISHKaAX 1 ropoaax / P.
B. Inbuyk Ta 1n. JIsBiB. 2010. 22 c.

54. Inpuyxk P. B., Impuyk JI. A. KopensiiiiHa 3a1eXHICTh MiX
MPOAYKTUBHICTIO 1 KPOXMAJHUCTICTIO OyJIb0 y TOTOMCTBA KapTOILIl PI3HOTO
MOXO/KeHHS. Mamep. midxcnapoo. Hayk. kKong. «Hayxkoee 3abe3neyenns
IHHOBAYIUHO20 pPO36UMKY azpapHo2o eupoonuymea y Kapnamcbkomy
pecioniy. Yepnisii. 2007. C. 108-117.

55. Impuyk P. B. BmimB mno3akopeHEBOro TIJKUBICHHS Ta
PETYyNISITOPIB POCTY HA YPOXKAMHICTH KAPTOIUIl COPTIB PIZHUX TPyl
CTUTJIOCTI. Te3u oOonosioeu MidXCHAPOO. HAYK. NpaKkm. KOHghepeHYil
“Ilpobnemu  nioguwenHs  A0ANMuUEHO20  NOMEHyiany  cucmemu
pociunHuymea y 36 ‘a3ky 3i sminamu xuimamy’ . bina Lepksa. 2008. C. 34.

56. Impuyk P. B., Impuyk JI. A. BmimuB cnoco0iB 1 CTpOKIB
3aCTOCYBaHHS PETyJATOpa pocTy BepMuctuMm Ha BpOXKAWHICTh 1 SKICHI

MOKA3HUKWA KapTOIUTl COPTIB PI3HUX TPym CTUTIOCTI. [lepedeipne ma

Monorpadis 135 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

2ipcbKe 3emaepobcmeo i meApUHHUYMEO. MIdHCi0. memam. HAYK. 30.
JIpBiB. 2010. Bun. 52. Y. II. C. 39-48.

57. Inbuyk P. B. 3agiproxa I1. JI., Auapymiko O. M. BB crioco6iB
Ta CTPOKIB 3aCTOCYBaHHS peryisitopa pocty Emictum C Ha BpOXKalHICTD 1
SKICHI TTOKa3HUKHM KapTOILIl 3aJIe)KHO BiJ I'PYHHU CTUIVIOCTI COpPTY. BicHuk
Jlvsiscvoko020 HayionanvHo2o0 acpapHo2o YHigepcumemy «AcpoHomisny.
JIsBiB. 2011. Ne 15(1). C. 323-331.

58. BmnuB BHeceHHs MikpoaoOpuBa KpucrtaioHn Ha AKiCHI
MOKa3HUKHM KapTOIUIl COPTIB pi3HUX rpyn cturiocti / P. B. Inpuyk Ta iH.
llepeocipne ma cipcoke 3emaepoocmeo | MEAPUHHUYMBO: MINCBIO.
memam. Hayk. 360. JIbBiB. 2011. Bun. 53. Y. II. C. 51-55.

59. BmuB pi3HMX BHU/IB OpPTaHIYHUX Ta OpraHO-MiHEpaIbHUX
100pYB Ha YPOKAMHICThH 1 SKICTh OyJb0O KapTOIUIl Ta MOXKUBHUU PEXKUM
rpyaty / P. B. Inpuyk ta 1H. Kapmonnapcmeo YVrpainu. Kuis. 2012. Ne 1-
2(26-27). C. 23-27.

60. Inpuyk P. B., Impuyk B. A. OrmiHka sIKicTi 30MpaHHS BpPOXKako
KapTOIUTI 3aJIe)KHO BIJ TEXHOJOTTYHUX 3aXOJIB BUPOLIYBaHHS. 30ipHUK
nayk. np. HHI] «Ilncmumym semnepoocmeay. Kui. 2012. Bumn. 1-2 . C.
48-53.

61. Ilo3akopeHeBe mIKUBIECHHS EKOIMCTOM: pICT 1 PO3BUTOK
BEreTaTHBHOI MacH Ta BpokaiHicTh kapromm / P. B. Inpuyk Ta in. Plant
Biologic Protection Innovationway Information Bulletin. Chernivtsy-
Boiany. 2012. Ne 43. S. 107-111.

62. Ilo3zakopeHeBe MIKUBICHHA EKOMUCTOM: SKICHI TOKa3HUKH
Bpoxato / P. B. lmpuyk Ta iH. BicHux BiHHUYbK020 HAYIOHAILHO20
azpapnoeo yuigepcutety. Binaums. 2012. Ne, 1(57). C. 26-30.

63. DLmuyk P. B., Impuyk IO. P. BmimB mno3akopeHEBOro
Mi/UKUBJICHHS KpPUCTAJOHAMU Ha JUHAMIKY PO3BUTKY 1 BPOXKAMHICTH
kapromuti. Cinbcokuu cocnodap. JIbBiB: Crosom. 2013. Ne. 3-4. C. 5-10.

64. Inpuyk P. B., Impuyxk B. B., Amsoxin B. B. ExoHomiuHa

e(DEeKTUBHICTL  OKPEMHX  €JIEMEHTIB  PECYpCOOIIaHOI  TEXHOJOT1l

Monorpadis 136 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

BUPOIIyBaHHS KapTomul. [Ilepedcipne ma e2ipcoke 3emiepobcmeo i
MBAPUHHUYMEO.: Midceid. memam. Hayk. 30. JIbBiB. 2013. Bumn. 55. Y. II.
C. 49-55.

65. Lmuyk P. B., Impuyk [O. P. BmmmB mno3akopeHeBOro
MDKUBIICHHS MOHO- Ta MIKpOJAOOpHMBaMH Ta CTHUMYJISATOPAMH POCTY Ha
BpOXKaMHICTh KapToiull. [lepedcipne ma 2ipcoke 3emiepobcmeo i
MBAPUHHUYMBEO.: Midceid. memam. Hayk. 30. JIbBiB. 2013. Bun. 55. Y. L. C.
51-59.

66. Impuyk P. B., Impuyk JI. A., Ampoxin B. B. VYpoxaiiHicTb
KapTOILUTI 3aJI€KHO BIiJl PIBHIB KUBJICHHS, CIIOCOOIB BHECEHHS JOOpUB Ta
Macu caguBHUX (pakiii. Kapmonaapcmeo Yipainu. Kuis. 2013. Ne 1-2
(32-33). C. 24-27.

67. Unpuyk P. B. D dexTuBHOCTH NCIIOIB30BaHUS MUKPOYI00pECHMIA
U CTUMYJISITOPOB pocTa mnpu BeipaniuBanuu kaprodens. HHI «uctutyT
semueaenus». Habanu. 2014. Ne5 (96). C. 38-41.

68. ATrpoeKoJIOTiYHI OCHOBM BHUpOIIyBaHHs Kaprtomii / B. M.
[Tonoxxenenp Ta 1. Kuis: CaiT. 2008. 196 c.

69. Kpauenko A. O., Illapana M. I'. ArporexHiuHi npuiiomMu
BUPONIYBaHHSI BUCOKUX YypoxkaiB kapToruil B 30Hax [lomiccs 1 Jlicoctenmy
Ykpainu. Kapmonasapecmeo Yipainu. 2010. Ne 1-2. C. 20-30.

70. JlomakoB B. I'. [lo>xxHuBHAs cuaepanus U mI0AOPOIHUE IEPHOBO-
NOJ30JIUCThIX TOYB. 3emuenenue. Kuis: Arpapna nayka. 2007. Ne 1. C.
11-13.

71. BummneBckka O. B. BmiuB MiHepadbHOrO JKUBJICHHS Ha
YPOXKaHICTh Ta O10XIMIYHI MOKa3HUKHU SIKOCTI OYyJIbO KapTOIUIl COPTiB
PI3HUX TPYyN CTUTIOCTI. Kapmonaapcmeo YKpainu: HayK. 6upoo. dHCypHAL.
Kuis: ToB «Iado-nipunT». 2014. Nel-2 (34-35). C. 42-47.

72. AnmanTuBHaA 3aTHICTh COPTIB BITUM3HSHOI CEJNEKIli B yMOBax
[TiBnennoi yactuau 30HU [lomiccs Ykpainu / O. B. BumneBcbka Ta iH.
Kapmonnapcmeo Vkpainu. Kuis: TOB «Ksimy. 2013. Ne 1-2 (30-31). C.
32-38.

Monorpadis 137 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIA0BAa TEXHOJIOTII BUPOIYBAHHA KaPTOILIi

73. €aokumenko O. A. BMicT a30THCTUX pe4YOBUH y OyibOax
KapTOIUIl 3aJIeKHO BIJ 3aCTOCYBaHHS Pi3HUX (OPM a30THHUX J10OpPUB.
Kapmonnapcmeo: misxnceio. memam. nayx. 36. Kui: ArpapHa Hayka. 2002,
Bumn. 31. C. 86-94.

74. Kyxk T. M. ®@oToCMHTETUYHA [ISUIbHICTh Ta MNPOJYKTHUBHICTH
PI3HUX COPTIB KapTOIUIl 3aJIEKHO BIJI YMOB BHUPOIIYBaHHS: aBTOped. JucC.
Ha 3J00yTTS BYEH. CTyHeHIO KaHja. Oiojor. Hayk: cmer. 03.00.12-
diziomnoris pocaun. Kuis. 2000. 19 c.

75. CTIUKICT, COPTIB KapTOIUlI MPOTA TPUOHUX 3aXBOPIOBAHBb
3asiexkHo Bia morogHux ymoB / 1. II. I'puroprok Ta iH. 3axucm pociun.
2011. Ne 4. C. 14.

76. Inbuyk P. B. YpokailHICTb paHHBOCTUTJIIUX COPTIB KapTOILIl B
3QJIEKHOCT] B1J] arpOTEXHIYHUX MPUHOMIB BUPOILYBaHHs. Bichux Cmeny.
KipoBorpan: CazoniBka. 2012. FOBineit. umyc. Y. 2. C. 253-256.

77. Impuyk P. B., Anboxin B. B. BmimB piBHIB 1 cmnocoOiB
MIHEPAJIBHOTO JKUBJEHHS Ha YpOXKaWHICTh, PICT 1 PO3BUTOK POCIUH

KapToIUll cepeaHbocTUriioro copty Jlerenna. Monoouu euenuti. 2016. No
3. C. 243-248.

Monorpadis 138 ISBN 978-617-95252-8-5



Ilo3akopeHeBe MiIKNBJECHHSA K CKJIAI0BAa TEXHOJIOTII BUPOIYBAHHSA KAPTOILIL

Monorpadis 139 ISBN 978-617-95252-8-5



HayxoBe Buanus
Monoepadhis

Poman [JIBUYK
Oxkcana BABPMHOBUY
Oxer CTACIB

ITo3akopeHeBe MiTKMBJIEHHA SIK CKJIA10Ba
TEXHOJIOTIl BUPOIIYBAHHS KAPTOILII

ISBN 978-617-95252-8-5

9" 786179 & 525285

®opmar 30x42/4. Tupax 500 mip. Ym. apyk. apk. 7,05

Bunageis 1 BUTOTOBIIIOBAY
[HCTUTYT cUTbChKOTO TOocToAapcTBa KapnaTchkoro periony
CB101IITBO MPO BHECEHHSI Cy0’€KTa BUAABHUYOI CIIPaBU
110 IEP>KaBHOT'O PEECTPY BUAABIIIB, BUTOTOBIIIOBAUIB 1 PO3MOBCIOI)KYBaviB
BuaaBHu4Oi npoaykiii JIK Ne 7457 Bin 28.09.2021 p.

r|E|:- [=]
A

https://isgkr.com.ua/




