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CemeHnyeHko 0. JI.

KaHdudam Ci/ibCbKo20cno0apcbKux HayK, doyeHm,
doyenm kagedpu cesekyii i HACIHHUYMa8a
/IHinposcbkull depicasHull aepapHoO-eKOHOMIYHUU yHigepcumem
M. [[Hinpo

TEXHOJIOTTYHI ACIIEKTH BUPOLLIYBAHHA KAPTOIIJII
PAHHbOI HA 3POIIEHHI B 30HI MIBHIYHOT'O CTENY YKPAIHH:
3A YHIIVIbHEHHA ITOCIBIB TA Y IBOYPOKAUHIU KYJIBTYPI

AHomayis. /[o HOBIMHIX MexHOo/102il Y POCAUHHUYMBI 8I0HOCUMbCS
B8UPOWYBAHHS KApmMonJji paHHvoi (Mo.1000i) 8 ywiabHeHUX nocieax ma
deoypodicaliHill Ky/abmypi 0451 8€CHSIHO20 ma JAIMHbO — OCIHHL020
cnojxcusaHHs. I[lpobsnemamuka 8upobHUYmMBa Kapmonai pPaHHbOIL
(m0s1000i) 6 30HI nieHiYHO20 Cmeny YKpaiHu no/siea€ y npupooHo -
KAIMAMUYHUX yMOB8AX 8UPOUWYBAHHS (30HA HeA0CMAMHbO20 380/10HCEHHS
3 HAPKUM mMa CNEKOMHUM JAIMmOM [ X0/100HUMU 3UMAMU), npome Ha
3powy8aHux 3eMa51X Ky/1bmypa Kapmonsi dde 3HayvHi epoycai diemuvHoi
npodykyii  8ucokoi  sskocmi.  YWi/bHeHHs1 nocigie@  HA  OCHO8I
a/1e/10namu4HUX B830€EMO038’°513Ki8 POCAUH 0d€ MOdxHcAUBicmb 000amKo8o
odepxcamu  ypoxcau CynymHix Kyabmyp 1 6iibw  payioHa/abHO
gukopucmamu noJsugHi 3emai. Hedo3piai (mon0di) 6yavbu kapmonai -
noxcusHul ma diemuyvHuli NpodyKkm, wo KOpucmyembsvCs NONUMOM Ha
PUHKY, 8 IIMHbO — OCIHHI Micsiyl daHOI npodykyii 81acH020 8UPO6HUYMBA
Ha pUHKy Matidce HeMde, BUPOWYBAHHS Yy 080YypOXCaliHilU Kyabmypi dae
MOJHCAUBICMb 3a0080/16HUMU NONUM PUHKY HA OaHY NPOOYKYIH.

Bcryn

[[lopiuHo B YKpaiHi BUpouyoTh 19,5 MJIH TOHH KapTomJi (3 HUX Ha
paHHIO TMPOAYKIit0o mnpunajgae 6sau3bko 35-40%) 3a mnoTpebU
BHYTpIIUHbOI0 PUHKY 20-22 MJIH TOHH Ha pik. [lonuT Ha paHHIO
NPOAYKILiI0 3aJ0BOJILHAETBCA LLJIAXOM iMnoprty 3 €runty, [osnaHaii,
[Tosib1Li, iKa MOTpanJis€ miJi BA3HAa4YeHHSI «MoJIoZia KapTomisi». MoJsioga
KapTOILIA BiZIPI3HAETHCA HE TiJIbKM CMaKOBUMU SIKOCTSIMHU, 2 ¥ BUCOKOIO
Ji€eTMYHOW WiHHIiCTIO. li 6y/JL6M MicTATHL O6iIKM Ta He3aMiHHI
aMiHOKMCJIOTH, SIKi J10O6pe 3aCBOIOIOTbLCS OpraHiaMoM JitoAWHU. CTPOK
36epiraHHs M0JIO/I01 KapTOIJIi — /0 'ATU 1116, AaJii B HiK BiJIOyBarOThCS
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He3BOpOTHI isiosioriyHi mnponecd (crapiHHs), OyJbOM MOCTYIOBO
Jl03piBalOTh i BTpA4yalTh CBOK Xap4yoOBY LiHHICTb. OCKIJIbKU B YKpaiHi
KapTOILJIsl PAHHA BECHAHOT'O CTPOKY BUPOIYBaHHS 30UPAETHCS B YEPBHI
€ MOXJIUBICTh €(PEeKTUBHOIO BUKOPUCTAHHS 3POLIYBAHUX 3€MEJbHUX
yTiJib LIIJIIXOM MMOBTOPHOI'O CaiHHS KapTOIIi 3i CBIXK03i6paHUX OYJIbO Y
[IBOYPOKaWHIN KyJbTypi [Ja 3abe3ledyeHHS PUHKY [JIETHUYHOIO
NPOAYKIIEI0 BJIACHOTO BUPOOHMIITBA HANPHUKIHII JiiTa Ta BOCEHHU.
Po3po06JieHi esleMeHTH TEXHOJIOTI € J0JaTKOBHUM CIIOCOO0OM PO3IIMpPEHHS
BXKUBAaHHA MOJIOLOI KapToOIUll B OCIHHI MicALl 3 BUKOPUCTAHHAM
CBXKO3iOpaHMX OyJib0O, [JiI 4YOro BCTAHOBJEHO Pi3HI cnocobu ix
npoOyaKeHHH, 1110 J03BOJIUTh 3a0€3MeYMTH MONMUT PUHKY, MAKCUMAJIbHO
epeKTUBHO BHKOPUCTATU 3pOLIYBaHi 3eMeJibHI YrifAs Ta 3MIiLHUTHU
€KOHOMIKY CiJIbCbKOT'0CIOAAPChKUX MiAIIPHUEMCTB-BUPOOHUKIB.

1. TexHoJI0Tif yIIiJIbHEHHA NOCiBiB KapTOIJIi pAHHbOCTHUIJIOL
B YMOBax NiBHiYHOro Creny YKpaiH4 Ha 3pOLIEHHI

B 30Hi niBHiYHOro Creny YKpaiHU BUPOLIYBaHHA KapTOILi paHHbOI
Ma€ JeKiJibka CHoco0iB: B YUIIJIbHEHHUX MOCiBaX; BECHSHOTO CTPOKY
CaJliHH#A 3 NepecailuBHOI0 0OpPOOKOI0 O6YJ/Ib6 Ta ApOBi3alli€lo; JiTHbOTO
CTPOKY CaZliHHA Y BOYPOXKANHIN KyJIbTYpi.

YiiJibHEHHA MOCIBIB — Ile MOXJIMBICTb OTPUMATU Pi3HOMAHITHY
OBOYEBY MNPOAYKIIil0, 11O BiANOBiZla€ CTaHAApPTaM SKOCTIi Ha OJHIU
JiIAHLI 3eMeIbHUX yrifab. [IpaBuibHe NMOEAHAHHA OBOYEBUX KYJIBTYP
(3 ypaxyBaHHSM iX ajieJIoNaTUYHUX 3B’A3KiB) A€ BUCOKI Bpoai sAKiCHOI
NpOAYKLil, AK OCHOBHOI KyJbTYpH, Tak 1 il yumisibHIOBada. PaHHA
KapTOIIA € JIETUYHUM MPOAYKTOM 1 ylUIiJIbHEHHA 11 MOCIBIiB 403BOJIAE
OTPUMATH A0AATKOBUN NPUOYTOK BiJy BAPOOHUI[TBA.

3araJibHONPUKWHATA TEXHOJIOTiA BUPOLIYBaHHSA KapTOILII PaHHBOI B
30HiI miBHiYHOro Cteny YKpaiHM — BHCAa/)KYBaHHSI OyJibO 3a CXeMOIO
70 x 20 cMm.

[IpoTe Ha paHHIX CTaiAX OHTOreHe3y POCJAUHU KapTOILJIi He TOBHICTIO
BUKOPHMCTOBYIOTh IJIOIY MDKpSAb, 110 3HWXKYE ePeKTUBHICTb
BUKOPHUCTAaHHSA 3pOlIyBaHUX 3eMeJib [1, c. 34].

YilbHEeHHA NOCIBIB CiJIbCbKOTOCNOAAPCHKUX KYJAbTYP € OLHUM 3
JliEBUX CI0CO06iIB e(peKTUBHOTO BUKOPUCTAHHS MOCIBHUX IJIoL], J00PUB,
BOJIOTM i COHsAYHOI eHeprii. OJHaK BUpIlleHHIO JaHOi Mpo6JieMHU
NpUCcBsiYeHa He3HauyHa KiJbKICTh MyoOusikauid B JiTepaTypHUX
JoKepesiax. 3a JaHUMU JocaijkeHb B. Jlertsapbosa [2, c. 30], B. CocyHoBa
[3, c. 34], B. CanoxHikoBa [4, c. 41], P. Heg6ana [5, c. 167], H. linyxa
[6, c. 235], T. Tap6oBcbKoi [7, c. 53], 3. Cuua [8, c. 28] npu BUpoLlyBaHHi
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CI/IBCBKOTOCIIOZAPCbKUX KyJIbTYp B yMOBaX VIJIBHEHHA IIOCIBIB
YpPOXKalHICTb OCHOBHUX KyJbTyp 30ijbllyBajacb Ha 2-3T/ra.
B okpeMux BUNAJKax YPOXKaWHICTh 3a/iMilajach Ha PiBHI KOHTPOJIIO,
IpU bOMY CyMapHUMW BpPOKal OCHOBHUX Ta YIIIJIbBHIOIOYHUX POCJUH 3
OJIMHMIIi TOCIBHOI IJIoi miAgBHUIYBaBcs A0 15-20 % i 3asiexkaB BiJi 30HU
BUPOILLYBaHHA Ta POCJIUH YILIJIbHIOBAYIB.

Y  BHCOKOPO3BHHEHMX  KpaiHaX MOUIMPIOKTHLCA  MacuITabu
aJIbTEPHATUBHOTO 3eMJIEPOOCTBA, 30KpeMa B OBOYiBHUITBI. B [HCTUTYTI
OBOYiBHHUITBA i 6amTaHHulTBa HAAH mnpoBoauauca AocCaigKeHHs 3
pO3pOOKM aJallTUBHOI (mepexiZHOI /0 OpraHiyHoOi) CUCTEMU
BHPOOHUIITBA OBOYEBOI MpoAyKLii [9, c. 47], pe3y/JibTaTH IKOTO CTaJx
OCHOBOIO aJIbTEPHAaTHMBHOI (OpraHiyHOi) CMCTeMH, a caMe - 3a/[isTHO
MeTOJ, IHTEPKPOMIHTY (IOJIIKYJIbTYpPH), 1110 3abe3Meyye CTBOPEHHS YMOB
JlIS1 CaMOperyJIlOBaHHA 1 CaMOBiJHOBJIEHHA arPOE€KOCUCTEM.

Cy4yacHe IHTEHCHMBHE OBOYiBHUIITBO MAa€ PAJ, CEPHO3HUX €KOJIOTIYHUX
npo6JieM, NOB’SI3aHUX 3 /Jlerpajialliel0 I'PyHTIB i BUCHaKEHHSAM iX
poarodocTi. OBOYl 37jlaBHa BHUKOPUCTOBYKOTb HE TUIbBKA AK 3BUYaWHI
NPOJYKTH XapuyBaHHS, a U JIIETUYHI Ta JIiKyBaJ/ibHi. CaMe TOMy HEO0OXi/IHO
NIKJIyBaTHUCA TIPO IX BHCOKYy HAKICTb, He [JOIYCKaTH HaKOIHWYEHHA
TOKCUYHUX pedyoBHH. /i 1IbOrOo HEOOXiHWU MepexiJi BijJ HaAMipHOI
iHTeHcudikalii 10 HAayKOBO — OOIPYHTOBaHOI 6ioJiorisanii, MeTO/iB
OpraHiyHOroro 3emJiepo6cTBa (32 €BPOINENCHKOI TEPMiHOJIOTIEID —
«aJbTEpHATHBHE 3eMJIepOOCTBO», 328 aMEPUKAHChKOK — «IIOHOBJIIOBAHE
3eMJ1epo6CcTBO») [10, C. 44].

Jlesiki oBO4i MalOTh aHTUMIKPOOHi BJaCTUBOCTI, OTKe, aJIeJI0NaTUYHO
NPUTHIYYIOTh (QiTonaToreHHi rpubmu i OakTepii. [l opraHiyHoOro
3eMJiepo6CTBaA ajiesioNaTiss MOXKe OYTU BaXKJIMBUM eJIeMeHTOM B 6aJiaH-
CYBaHHi BiJIHOCMH MiX T'yCTOTOI POCJMH i Oyp’sHaMH, IIKiJHUKaMH,
XBOpPO0OaMHU Ta copTaMu. B3aeEMO03B’A3KHU MixK BUJAaMU POCJMH, 30KpeMa
3MilllaHI MTOCiBY, HEAOCTATHHO BUBYEH], 1110 € BarOMOI0 NPUYUHOK )4
NpoBeJIeHHS TaKUX JoCaipkenb. [11, ¢. 275; 12, ¢c. 167].

BiJIBIIICTE CiJIBCBKOTOCNOAAPCHKUX KYJbTYP MAlOTh IE€BHY aJieJio-
naTU4YHy akTuBHicTh [13, c. 149; 14, c. 177; 15, c. 36]. Pocaunu
BU/IJIIIOTh B HAaBKOJIMILIHE CcepeOBUIlle PEYHOBHUHU Pi3HOI 6ioXiMidyHOI
NPUPOAHY, AKI B XO1 CKJIaJHUX XIMIYHUX [IEpEeTBOPEHD I'PAIOTh BAXKJIUBY
poJib y GOpMyBaHHI «aJieJIONaTUYHO HEUTPAJbHUX» CUCTEM — XiMiYHO
caMoperyJiboBaHUX eKkocucteM [16, c. 154; 17, c. 109; 18, c. 151]. Bnius
POCJIMHU — JOHOPA HAa POCJIMHY-AKLENTOP LIJIAXOM aJIeJIONNaTUYHOI B3a€E-
MOJii Biipi3HAETbHCS 3a CIPSIMOBAHICTIO (CTUMYJIIOIOUMH, HEUTpaJbHUU
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abo QITOTOKCUYHMI) i 3a CTyleHeM KWOro nposiBy (CUJIbHOAKTUBHUH,
cepeHbOAKTUBHHUM 200 MaJIOAaKTUBHUH).

[ QyHKIiIOHYBaHHS aJIbTEPHATHBHOI CHCTEMMU 3a MNPUHIMUIIOM
iHTepkpomiHry  (MOJIIKyJIbTypH), Ha TMoJi  (POPMYHOTHCS CMYTH
OZJHAKOBOr'O pO3Mipy, KpaTHi 0a30Bili KoJil TpakTopa (HampukJaf
140 cM). B ogHUX cMyrax BUPOLIYIOTb OBOYEBi KyJbTYpH, B iHIIUX —
CynyTHi. YepryBaHHSl KyJIbTyp BiJJOYyBAa€TbCS ILIJISAXOM IepPiogUYHOI
3MiHM IUX cMyT. CMyTroBH# CIOCi6 BUPOILIyBaHHS 0BOYEBUX KYJbTYp, Ha
BiZIMiHY Bi/l BiJOMHX pO3p06OK M0 MOJIiKYyJIbTYPHHUX IMOCiBaX, 3ab6e31euye
MOBHY TEXHOJIOTIYHICTh BUPOOHUYHMX MPOLECIB i3 3acTOCYBaHHAM
CUCTEM MalllMH 3 Pi3HOI IUPUHOI0 3aXBaTy arperaris.

Ha migcraBi npoBeieHHX 6i0TecTiB (3a MeTOAUKOW ['POJIBMHCHKOrO)
[16, ¢ 124], B n1abopaTopHUX yMOBaX, Oy/JI0 BUJiJIEHO JBi HAMOLIbII
epEeKTHUBHI KyJbTypU AJiS YIIiJIbHEHHS MOCIBiB KapTOIIi B MOJIbOBUX
yMOBax - IUOyJsA - masoT i canat. [[poBegeHUMU AOCTIPKEHHSIMUA
BCTAHOBJIEHO, 1110 BUBYEHI POCIIMHU-JOHOPU 3a XapaKTepOM BUJIJIEHb
BiJHOCATbCA [0 MaJIOAKTUBHUX [0 BiJHOUIEHHI [0 MNPOPOCTaHHA
NApOCTKiB KapToIluii. [Ipy ibOMy BUABJIEHO TEHJEHILiI0 10 HE3HAYHOTO
iX CTUMYJIFOBaHHSA NPU MPOPOLIYyBaHHI 3 caJaTOM i [UOYJer — IaJoT).
AKTHBHICTb aJIeJIONAaTUYHO — aKTUBHUX PEYOBUH B 610Np0o0i B YMOBHUX
opuHunax kymapuhy (YOK) 3a A. M. I'poasvHcbKkMM nepebyBasia B
Mexkax 100-105. 3a mkanorw H. M. MatBeeBa [19, c. 115]. ui pociunu
BiJHOCATBCA [0 asesionaTuyHo MasoakTUuBHUX (0 — 300 YOK).

TexHoJsIOTiI BUPOIYBAaHHS KapTOILII PAaHHbOI 3arajJibHONPUHHATA
Jid niBHiYHOro Creny YkpaiHu. Pi3HULIA noJiirae B TOMY, 1[0 MOCAJKU
OCHOBHOI KyJIbTYpH (KapTOMJsl) YIUIJIbHIOIOTh POCAWHAMHU YIIiJbHIO-
BadyaMu. KapTorio BUCAKYIOTh y NepIIii — ApYyrikd Aekali KBiTHA 3
rycToToro 54-55 THc. pociuH / ra.

YuisibHIOIO4Yy pocauHy (Lyubyas - 1IaJ0T Ha 3eJieHe Iepo)
BHCA/KYIOTh B MiXKpS A5 KAPTOILII Bifipa3y mic/id ii cafiiHHA Ha IJIMOUHY
4-5 cMm 3a cxemoro 140 x 8-10 cm (80-85 Tuc. pocaun /ra). 3a ciaiiom
KOJIiC TPAKTOpa YIiJIbHEHHS He IPOBOJUTH.

Jlornga 3a mociBaMM TOJIATAE 'y NiJXKUABJIEHHSX, BereTaliMHUX
M0JIMBaX Ta 3aXMUCTi POCJWH BiJ IKiJHUKIB i XBOPOO JiMllle NpenapaTUMU
BHeCeHMMHU [0 pfitodyoro «llepesiky necTUUAIB 1 arpoxiMikariB
JI0O3BOJIEHUX 10 BUKOPUCTAHHA B YKpaiHi».

36upaTHy UUOYJII0 — IAJIOT Ha 3eJIeHe Mepo CJIiJ MPU J0BKHUHI JIMCTKIB
28-30cm He pgomyckawuu ix oOrpybiHHA pa3oM 3 LMOYJIMHAMHU.
CBo€4acHU 36ip BpOKalw POCJIUH YUIiJIbHIOBA4iB [03BOJISIE OTPUMATHU
MOBHOI[IHHUM BpPOXXaKW KapTOILJIi paHHbOI Ta paHille 3BIJIbHUTH AIJISHKY
JlJ1s1 TOBTOPHOTO BUPOILIYBAHHSA iIHIIUX OBOYE€BUX POCJIUH.
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YuisibHeHHS KapToOImJi IUOyJiel0 — 1IAJOT i caJlaTOM He BIJIMBE Ha
NpOXO/PKeHHsI ¢eHoJioriyHuX (a3 pocJMHAMH KapToIJli — CXOAHu
He3aJsIeXKHO BiJi BapiaHTy JOCAiJKeHHS 3 ABJATbCA OJHOYACHO — Yepes3
24-25 ni6 micaa BUCAKyBaHHS, IUOYJI - IIAJOT i canaTty — 4yepes
12-14 ni6. 3a 6ioMeTPUYHMMU NOKA3HUKAMU YIiJIbHEHHS L[UOYyJe —
I1aJIOT i caJlaTOM NPU3BOAUTH [0 3HWKEHHA BUCOTH POCJIUH KapTOILIi,
KiZIbKICTBb cTe6es1 B KyIlli 3MeHIIYeThCA 10 3,6 — 4,1 IITyKU HAa POCIMHY —
puc. 1.

54,7

KapTonas (KOHTPO/ib) 44

I 52,
B 37,2
KapTonna+umnbyna-wanot

4,1

B s

I 0 :
D 25,3

KapTonnas+canaT
P 3,8
B g3
0 10 20 30 40 50 60
M BMCOTa KapTonai, cm M BMCOTa YLLiIbHIOBAYiB, CM
KinbKicTb cTeben KapTtonni, Wt B KiNIbKiCTb IMCTKIB YLLiIbHIOBAYIB, WIT

Puc. 1 bBioMmeTpr4Hi N0Ka3HUKM POCJIMH B YIIi/IbHEHOMY NOCiBI

BusHaueHo, 1110 BpOKalHICTh paHHbI (M0J10/101) KapTOILJIi B YHUCTOMY
nociBi, y cepejHbOMy 3a TpU POKH, cTaHOBWaa 35,4 T/ra, mpu
ylUliJIbHEHHI 1nubyJsaew - wmwajnaotr — 31,9 T/ra, camatom - 30,5 T/ra.
CyMapHUU yporkad BiAIOBIJHO CKJIaB: KapTOIJsA + LUOYJSA — MaJO0T —
42,1 T/ra, kapTomis + canat — 46,8 T/ra, To6TO A0JaTKOBA Ha/ibaBKa /10
KOHTpoJI0 ckaagae 18,9 i 32,2 % BianoBigHo. Jl0o4aTKOBO OTPUMYIOTh
ypoxau yuiiJibHIOBayiB, B cepeAHbOMy, uoOyai — manot - 10,2 T/ra,
casarty — 16,3 T/ra - puc. 2.

CTpyKTypHUH aHa/li3 Oy/b0 KaApTOIJIi BKa3ye, IO VIiJibHEHHS
BIIMBA€E Ha $opMyBaHHSA OyJibO i TOBapHicTh Bpoxkato. CepeaHs Maca
Oy/1bOU Yy MNOpPiBHAHHI 3 KOHTpoJsieM 3HUWXKYeETbcad Ha 0,8 (ylliib-
HeHHs 1ubOyJeto - manoT) — 2% (canart). CepesHsa Maca 6yJibOU
craHoBusa BignosigHo Big 109,2 go 123,4 M Ha KOHTpoJi -
puc. 3.
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cepeaHe

2018

2017

2016

cepeaHe

2018

2017

3aranbHuiA yporkali/ypoxkait ywinbHioBadis

2016

40

cepe

cepe

2016 2017 2018 2016 2017 2018

[HE [He
B KapTonas (KOHTPOAb) 33,5 35,7 37,2 35,4

[ KapTonns+umnbyns-wanot 28,4 32,6 34,7 31,9 10 11,8 8,7 10,2
M kapTonna+canar 27,3 31,9 32,5 30,5 16,9 18,4 13,5 16,3

HIP 05, 1/ra—2,78

Puc. 2. BpoxaiiHicTh KapTOIJIi paHHbOI Ta POC/IMH-YLIi/IbHIOBAYiB

- ——————————& &
g KapTtonnaa+canart 109,2
2 g
< 2 96,5
o\ci -y KapTonna+umbyns wanot 114,3
2 w©
2 e 97,3
I = 2
§ KOHTPO/Ib 123,4
o
'_
0 20 40 60 80 100 120 140

Puc. 3. CTpyKTypHUH aHAJIi3 BpOKal0 0yJ/1b0 KAPTOILIi
Ta MOro TOBAPHICTh B YIliJIbHEHUX NOCIiBaxX

Kpawmum yuiizibHIoBaueM /J151 paHHBOI KapTOIJIi € IUOYJIs — IaJIOT Ha
3esieHe mepo (rycrora pocauH 80-85 Tuc. pocaun / ra). Po3apobaeHuit
crnoci6 BHUpPOLIYBaHHS KapToOIJi paHHbOI 3a YIUJIbHEHHS TMOCIBIiB
UOYyJier0 — MWAJOT CIPUsIE MiBUILEHHIO CYMAapHOTO BPOXak KapTOILIi
paHHBOTO i LMOYJIi — WaJoT Ha 6,7 TOHH 3 reKkTapa. PiBeHb peHTabe/b-
HOCTi cTaHOBUTb 167 % (419 yucTUX mociBiB kapTomai — 140 %) -
puc. 4.
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M BapTiCTb Ba/I0BOI NPOAYKLLT, TUC rPH/ra & BUPOBHUYI BUTPATH, TUC.IPH./Ta

B yncTuiA NPUBYTOK, TUC. TPH./ra M piBeHb peHTabenbHOCTI, %

Puc. 4. EKOHOMiYHA epeKTHBHICTh BUPOOHUITBA KAPTOILIi
PaHHBOI B YLIiJIbHEHUX MOCiBax

BukijirouHe 3HauyeHHd KapToOIUll AK IPOAYKTY XapyyBaHHA
IOACHIOETBCA YHIBEPCAJIbHICTIO 1I BHUKOPHUCTAaHHA JJid PI3HUX
rocroZlapCbKUX LijIeM I B IbOMy paKypCi 3 KapTOILIElD He MOXe
3piBHATUCh KOJHA CiJIbCBKOTOCHOAApPChbKa KyJbTypa. 3a KIJBKICTIO
NOXMBHUX PEYOBHH 3 OJWHUIII IJIOIL KapTOIJIS 3aMMaE OJHe 3 MePILINX
Micib cepeJ, POCJWH, 10 KYJbTUBYKOTbCA JioAWHOW. KasopiniHa
[IHHICTb KapTOILJIi BABiYi BUIIlAa 32 MOPKBY, BTPHUYi 3a KaIlyCTy, B YOTUPHU
pasu 3a TomaTtu. KapromnsgHuil 6inok (TybepiH) 3a 6iosioridyHOMO
I[iIHHICTI0O KpalU{ 3a POCJAMHHUMN OIJIOK Py CiJIbCbKOTOCHOapChKUX
KyJIbTYp, 30KpeMa nueHuni [20, c. 207].

2. TexHoJ10TisA KAPTOIUIi paHHBOI (M0JI0A0i) BECHAHOIO CTPOKY

BHMPOILLYBaHHA B 30Hi miBHiYHOro Cteny YKpaiHu Ha 3pOLUIeHHi

Jlns 36vMpaHHs paHHbOro Bpoxkakw (Ha 50 - Ty mo06y Bij cafiHHS)
OCHOBHI arpOTeXHOJIOT14YHI aCleKTH:

- sdposi3auia (mpopoinyBaHHsI) Oysab6 BrpogoBx 20 nAi6 npu
t 12-16 °C Ta Bosiorocti noBiTpsa 75-80 % HB (cnpusie nigBUlLeHHIO
BpoO>KallHOCTi Ha 3,5 T/ra Ta 6iJblile);

— JIOKaJibHe BHeCeHHsI MiHepaJbHUX J06puB y 4031 NeoPsoK3o
(mipgBUILLEeHHS ypoKalHOCTI Ha 5,6 T/ra i 6isblie);

- nepejcasvBHA 06poOKa OYyJbO KapTOMJi pPO3YMHOM CEYOBHUHU
(20 kr/T) (migBUIleHHS YPOXKAaWUHOCTI paHHbOI MpoAyKIii Big 4,4 T/ra).

318



®dopmyBaHHA HOBOI MapaZiIUIrMU PO3BUTKY arponpomMucaoBoro cektopy B XXI ctosiTTi

3. ApoBi3zanis (mpopoinyBaHHs) NOCAAKOBOI0 MaTepiaay
3a BECHAHOI'O CTPOKY CajiHHA

Apogizalis 6y/ib06 — 0AMH 3 BaXKJIMBUX TEXHOJOTIYHUX IPUUOMIB, 1110
CIIPUAIOTH OJEePXKaHHIO HaZpaHHbOI NPOAYKII KapTOIlJIi Y BECHAHI Ta
JIITHI CTPOKHK ¥ MiJABUIIEHHIO ii YPOXKAaUHOCTI. 3a paXxyHOK sApoBi3alil
JIOCATAETbCA  CKOpPOYEHHSA  BereTaliiHOTO  IepioZy  POCJIMH,
NIJBUIIYETHCA €Heprid Ta IHTEeHCUBHICTb MPOLECIB POCTY i pO3BUTKY.
Jlucenko T. [l. [21, c. 9] Big3Ha4uB, 10 Nij 4yac sposisalii Ha Oyab6ax
KapToIlJIi 106pe po3BHUBAKTHLCS He JIMIIEe BEPXiBKOBI, a M OiJbIIICTh
06i4YHHX Bi4OK. B Micigx pocTy BiUOK, 11ie A0 BUCAJKYBaHHS, IPOXOASATh
saKicHI (cTaZliliHi) 3MiHM KJIITUH, 3aBASIKA YOMY POCJHWHHU MPUCKOPEHO
BCTYNalTh y pa3y UBITIHHA i Oy/b60yTBOpeHHA. HaBK0J10 pOoCTKiB mif,
yac gpoBi3anil 3’9BJAAITbCA HANJMBH, LIJIbHO BKPUTI TOpOKaMH
3a4aTKOBHUX KOpPIiHLIB, fAKi yepe3 3-5 fi6 micsig BUCAPKyBaHHSA y I'PYHT
$GOpMyIOTh TNOTYKHY KOpPEHEBY CHUCTEMY, uepe3 $fKY POCJIMHU
OTPUMYIOTb I[IOXXMBHI pe4YoOBUHM 3 TIPyHTY. fApoBisanida copuse
NPUCKOPEHHIO MOSIBU CXOAiB Ha 4-11 fi6, uBiTiHHA - Ha 7-14 fi6,
BpOXKal0 PpaHHbOI NpoAyknii - Ha 12-15 pgi6 panxime, HiXK 3a
BUCa/>KyBaHHS He pOBi30BaHUM M10CaJJKOBUM MaTepiajsoM. 3 Tabsuli 1
BHU/IHO, IO dApoOBi3anid HACIHHEBOrO MaTepially y BCiX BUIIaQJKax
3abe3meyye MigBULIEHHS Bpoxkaw Oysbb. EdekT Big sposizanii
0O0yMOBJIEHUH 0i0JIOTIYHUMH BUMOraMH POCJUH KapTomJi 0 GaKTopiB
pPOCTY i pO3BHUTKY 1 iX B3aeMO/ii 3 30BHIIIHIM cepegoBuileM. KpiMm Toro,
y PpsAfi pauoHiB, e KapToIJid ypaxyeTbcad GIiToPTOpo mpHU
BUCA/P)KyBaHHI SIpOBi30BaHUMM OyJibOAaMH paHHIX COPTIB BJAAETHCS
3i6paTu ypoxaH [0 CTPOKY MacOBOT'0 PO3MOBCIO/»KEHHS XBOPOOHU.

BaxxsiiBe 3HauYeHHA [AJid OJepXKaHHA PAHHbLOIO BpOXKal KapTOILIl
MalTb CHOCOOU TMepejcafyMBHOI MiATOTOBKU Oyyb06. 3aBASIKU IX
3aCTOCYyBaHHI0 MPUCKOPIETbCA MNPOXOJKEeHHSA QeHoJoriyHuX ¢as
POCTY Ta PO3BUTKY 1 3pOoCTa€E NPOAYKTUBHICTb POCJMH. BCcTaHOBJIEHO
3a/IeXKHICTb GOpPMYBaHHSI ypoOXKaw KapTomji MoJsiofoi (Ha mpukaafi
copty IMnasa) Bij mi;r0TOBKY Ca/IMBHOTO MaTepiaJsly 4,0 BUCA/[)KyBaHHS.
3a pi3HUX NepeAcaJUBHUX O0OPOOOK OyJsib0O (BOAOIO, alleTHUJIEHOM,
KHCHEM Ta PO3YMHOM CEYOBHHH) CTAOIIbHO HaAMOi/bIl ePeKTHBHUM
croco6oM, mnepejicalUBHOI MiATOTOBKM, € 00pobka Oysb6 miA yac
BUCA/P)KYBaHHSI po3uMHOM ce4yoBUHM 20 kr/T. Cnocibé 3abe3meuye
Kpallud picT, PO3BUTOK Ta YypoxKauHicTb kKaptomai. Ilpupict
ypO>KalHOCTI, B cepeJHbOMY, CKkJIaAa€ 4,4 T/ra - puc. 5.

319



dopmyBaHHA HOBOI MapaZIUrMU PO3BUTKY arpornpomMucaoBoro cektopy B XXI ctosiTTi

Tab6aunga 1
BruiuB sipoBisalii (mpopoliyBaHHA) HA YPOKaNWHICTh
PaHHBLOI KapTOILIi B 30Hi MiBHIYHOro Cteny YKpaiHu
(cepeane 3a 2008-2010 pp.).

YpoxaiiHicTb, T/ra

HenpopolueHi . . .
Coprt (6e3 apogizamii), poporert (HPOB.BOBaHl)’
i . J006a Big cagiHHA
J006a Bix cagiHHA

50-Ta 60-Ta 70-Ta 50-Ta 60-Ta 70-Ta

Immasa 16,4 21,4 29,8 13,1 17,9 24,4
BecTa 16,0 21,8 28,4 12,6 18,0 23,2
Boxxenap 12,3 15,5 18,9 10,8 13,5 15,6
Kocens, 95 6,1 9,4 15,2 5,0 8,2 10,2
[Topan 17,2 19,5 23,4 11,0 13,9 16,0
CepnaHOK 12,4 13,8 16,1 9,6 11,0 15,4
Paguy 12,0 13,8 17,2 9,8 11,9 15,8
Kepan 14,0 16,2 18,0 10,2 13,1 16,7

25

20
T/ra

16,1

15
13

10

1. HeobpobneHi 2. OpobneHi 3. O6pobneHi 4. O6pobneHi 5. 06pobneHi
6ynbbu, KOHTPOb BOZOMO PO3YMHOM aueTUNEHOM, eKCn. KUCHem, ekcn. 1

o ceyoBuHM 20 Kr/T 1 xs. XB.
Cnoci6 nigrotosku 6ynbb A0 cagKaHHA

HIP 0,05 7/ra 2008 p. —1,8; 2009 p. —1,0; 2010 p.— 1,0
. 2008 p. 2009 p. 2010 p. e=———CepeHE 3a TPU POKMK

Puc. 5. ®opMmyBaHHA paHHBOI0 YPOXKAK0 KAPTOILIi
copty IMnaJia, T/ra 3a/ie’kHO Bij, CIOCOGiB nepeacagNuBHOI
00po6KHU 6yJ1b06 32 2008-2010 pp.
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4. Cnoco6u yA0OpEeHHA KapTOILJIi pAaHHBOI 32 BECHAHOI'O CTPOKY
BHMCA/;)KyBaHHA B YMOBaXx NiBHiYHOro Cteny YKpaiHy Ha 3pOLIeHHi

JlobpuBa cCnpUsOTh 3MiHaM B POCJMHAX KapTOI/Ii B POIECi IX pOCTY
Ta PO3BUTKY, 1110 B KiHI[EBOMY pe3yJIbTaTi BilOOpaXKa€ThCs HA BpoKai
0y/b6. EQeKTUBHICTh 3aCTOCYyBaHHS MiHepaJibHUX NOOPHUB 3aJIEXKUTH
BiJl NpaBUJILHOTO CIiBBi/IHOLIEHHSA a30Ty, pocdopy, KaJito Ta C1ocoody ix
BHeceHHd. [Ipy BM3HaueHHI HaWObibIl ePpeKTUBHUX [03 MiHEepaJlbHUX
JIOOPUB CJIiJ, BpaXOBYBaTHU OKPIM CTaHy I'PYHTY 1€ 1 EKOHOMIYHHUM OiK
NUTAHHS.

BHeceHHs MiHepa/JbHUX [JOOOpUB Yy pi3HUX nNoegHaHHAX NPK
(3a BuHATKOM N30P30K15 3 pepTuraniern) 3abesneyye CyTTEBUNA PUPICT
yporkalHocTi 6ysb6 (Big 14 go 32 % Ta 6iabiie). B 30Hi niBHiYHOTO
Cteny YkpaiHUM HaMBUIIMK NPUPICT ypoxKaw 3abe3nedye BHECEHHS
NeoPsoK3zo Bpo3skug BoceHuM Ta NeoPsoK3o JiokasibHO 1nipu cafiHHI.
[lepeBaroro JIOKaJIbHOTO BHECEHHSA € 3HMXXE€HHI HOPMHU BUKOPUCTAHHA
TYKIB B/IBidi, 32 paXyHOK 4Or0 CKOPOYYIHOTbCA BUTPATU Ta €KOJIOTiYHE
HaBaHTaXXeHHS Ha I'PyHT — puc. 6. [22. c. 78].

T/TA35
30 32
- 28.7 28 2.7 e 286
26,3
253 23 26 22,6 222253 26
20 22 3
15
10
10
5
0
1.be3 noGpus . 4. N30 P30 5.N15P15
(KOHTPOJIB) N60P60K30 N6OP60K30 K15 K7,5 N30P30K15
BPO3KHU] JIOKAJIBHO  JIOKAJbHO  JIOKAJIBHO 3
BOCCHM  IIpH CaJiHHI TpPH CaJiHHI TpPH CaJiHHI (hepTUTAIli€r0
+ N15 P15
K7.53

(depruraiiero

CIIOCIb TA IO3A BHECEHHA IOBPUB
HIP 0,05 T/TA 2008 P.—0,79; 2009 P. - 1,0; 2010 P. — 1,2

m2008 p. 2009 p. 2010 p. B CepeHe 3a TPU POKHU

Puc. 6. DopMmyBaHHS paHHBOI'0 BPO>Kal0 KapTOILIi COPTY
IMnasia, T/ra 3a/1e2KHO BiJ 403 MiHepaJIbHUX JO00PUB

3a 2008-2010 pp.
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[Ipopomieni (spoBizoBani) BnpomoBx 20 gi6 npu t 12-16°C Ta
BoJsiorocTi noBiTps 75-80 % HB 6y/1b61 06p06/1eHi pO3YHMHOM CEYOBHUHU
(20 kr/T) cuiip BUCAIKYBaTH 3a JIOKAJIbHOTO BHECEHHS MiHepasJbHUX
n06puB (NeoPsoK30), 3a gaHOoro cnocoby BHpPOOHHUIITBA YPOKaMHICThb
3poctae Ha 40 % Ta Oisblue. /lyig KOHBEEPHOTro 3abe3ne4eHHSI PUHKY
MOJIOZy KapToIuito 36upaTtu Ha 50-Ty, 60-Ty Ta 70-Ty 700y Bif cafiHHS.

YpoxkalHICTb i TOBapHICTh MOJIOAUX Oy/bO KapTOIJIi (Ha MpUKIazAi
copty IMnana Ta 3aragka), 3poctae Ha 70-Ty 00y BiJi BUCA[>KyBaHHS
(TpeTs KomKa), 1110 MOsICHIOETHCS 301/IbIIIEHHSIM MacH 0yJib0 B ypoXkai, Ta
OZIHOYACHO iX ToOBapHOCTI - puc. 7-10.

VYpoxaitHicTh paHHBOI (MOJIO01) KapToIUli copty IMnana B
JTUHAMIYHUX IT1IKOMYBaHHSIX

40
< 30,4
=30 294 26 281 23,1
= 19,8 21,6 ) 19.6 21,7
5 20 2470 252162 | 216 236152 173 =
3 7 ' 17,519,2 15 g 18,2
2 10 13,4 5, 138 1>
JE}C 0
% 50 1i6 60 116 70 1i650 1i6 60 11670 1i650 Ai6 60 1i6 70 1i6 50 Ai6 60 1i6 70 Ai6
& 2011 p. 2012 p. 2013 p. 2014 p.
JIATA TIIJIKOITYBAHHS
3aranbHa ToBapuux Oyns0

Puc. 7. ®opMyBaHHA paHHbOT'O YPOKalo KapToIuti copty IMnasia
BECHAHOIO CTPOKY BHCA/I>KyBaHHA

ToBapHicTh yporkaro paHHBOT (MOJIO/I01) KapToIIi copTy IMnana B
JUHAMIYHHX TT1IKOITYBaHHSX

£
S 86

[+

£

. 84 g3 83 g3 84 o G2
: 79

§ 50 nib 60 110 70 ni0 50 ni6 60 10 70 ni6 50 ni6 60 110 70 ni6
é 2011 p. 2012 p. 2013 p.

Jara migromryBaHHS

Puc. 8. ToBapHicTh paHHBOI0 ypoO:Kar KapToIuii copty Imnaaa
BECHAHOI'O CTPOKY BHCa/>KyBaHHSA
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35
TITA

30

25
20
15
8
10
5
0
50mms 60O 70 )1115 50ms 605 70 )111; 50ms 60 g5 70 ,Z[IE
2012 p. 2013 p. | 2014 p.
JIATA TIAKOITYBAHHS

B 3ATAJIGHA TOBAPHUX BYJIbb

Puc. 9. dopMmyBaHHS paHHbBOT'0 YPOXKaK0 KapTOILIi cCOpTy 3arajka
BECHSIHOT'O CTPOKY BUCA/>KYBaHHSI

%

50 ni6 60 ni6 70 oi6 50 oi6 60 #i6 70 Ai6 50 Ai6 60 Ai6 70 Aib

2012 p. 2013 p. 2014 p.
[ata nigkonyBaHHA

Puc. 10. ToBapHiCTbh paHHBOI'0 YPOKal0 KapTOIJIi COPTYy 3arajgka
BECHAHOTI'0 CTPOKY BUCA/[>KyBaHHS
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3a mepuoro MiJKONMyBaHHS KapToOIJi MoJsiofoi (Ha NpHUKJIAJi COpPTY
IMnana) 3a cTpyKTOpOIO ypo:Kal NOAIMAETHCA HACTYTHUM YNHOM: 3HAYHY
YaCTUHY YpOXKal0 CTaHOBJATb CepeAHbo-ApioHi (26-50 r) Ta Api6HI
Oy/1b0u (< 25 1), B cepenHbomy, — 72,2 % Ta 18 % BignosigHo. 18 % npu-
nazia€e Ha cepefiHi 6ysibou (51-80r) Ta 1,7 % Ha Besuki (> 80 r). Jlo TpeThoi
KOIIKM 3POCTAaE BiZICOTOK Cepe/iHiX Ta BEJUKHUX OyJ/b0, MOPIBHAHO 3 Iep-
11010 KOMKO0 Ha 56,7 % Ta 10,1 % BiANOBiIHO, 0JHOYACHO 3MEHIIYETHCS
KIJIbKICTb cepeiHbO-APiOHUX Ta APiOHUX Oy/b0 (TabaMLA 2).

Tabaunga 2
CTpyKTypa paHHbOT0 yPO3KaK KapToIJIi Mos1040i copTy IMnasia
BECHAHOTIO CTPOKY BHCA/>KyBaHHSA

Jlo6a Bix CTpyKTypa ypo:xkaro 6yb0, T/Ta
CajliHHA 10 Besuki CepepHi Cepe:qu?o- ApioHi
miAKONyBaHHA >80r 51-80r ApiGHi <25r
26-50r
= 50-ta 0,2 1,5 15,3 2,8
= 60-Ta 2,6 17,8 4,3 4,7
N 70-Ta 2,4 15,6 7,2 52
g 50-ta 0,4 1,3 11,7 2,8
= | 60-ra 2,1 15,2 43 4,4
N 70-Ta 3,3 17,6 2,7 4,5
=2 50-Ta 0,1 2,5 9,4 3,2
= 60-Ta 2,4 9,3 58 4,1
N 70-Ta 3,2 12,7 3,3 3,9
g 50-ta 0,3 1,4 12,1 3,5
= | 60-ra 2,5 10,3 3,1 3,7
N 70-Ta 2,7 13,6 1,9 3,5

5. TexHoJ10TiAA BUPOILYBaHHA KapTOILIi paHHbOI (M0J100i)
JIITHBOT'O CTPOKY BUCA/)KyBaHHA Y JBOYPOKalHIN KyJIbTYpi
B 30Hi niBHIYHOro Creny YKpaiHu AJis JJiTHBO — OCIHHbOI'O
CIIO>KMBaHHA Ha 3pOLUEHHI
3HayHy poJib B OJepxKaHHI paHHbOI MNpoOAYKLil KapTomi y
/IBOYPOXKaWHIN KyJIbTypi 3aliMa€ MiATOTOBKA CBi>K03i6paHux OyJb0 1,0
BUCA>)KyBaHHA. CKJIaZHICTb BUPOOHHUITBA JAHUM CIIOCOOOM MOJIATAE Y
COPTOBHUX OCOOJIMBOCTAX (MPUJAATHICTD A0 ABOYypPOXaWHOI KYJbTYpH);
30KpeMa B HeJIPY>KHOCTI cxo/iiB [23, c. 48].
BpyHbKM Ha CBi>k03i6paHuX OyJibOax He IPOPOCTAOTh Yepes Te, L]0 B
TaKHUX OyJibOax HeMa€ NOXKMBHUX PO3YMHHHUX PEYOBUH [l HUX. SKII0
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3a0e3MeYUTH BiTiK pO3YUHHUX OKUBHUX PEYOBUH /10 OPYHBOK OyJIbO
TO BOHHU Yy JIOOWHM 4Yac POKYy NPOOY/KYIOTbCA i NOYMHAKTbh POCTH.
B Hepo3pisix Oy/abb6ax 4YKMMaJa0 PO3YUHHUX TMOXKHBHUX PEYOBUH
(MOHOLYKpH, aMiHOKHMCJOTHU) NpPOTe OPYHbKU OYJIbO He MOXYTb IX
BUKOPHUCTOBYBATH Yepe3 Te, L0 Lii pe4OBUHU (KpOXMaJib, 3allacHi Oi/IKHY,
Ta iHIIi) MepexoAdaTh 3HOBY B PO3UYMHHI — I[yKPU Ta aMiHOKHCJIOTH.
[locuuTH [OUXaHHA CBDKO310paHUX OyJsib0O [yl  NPUCKOPEHHSA
NPOXOJKEHHA IepioZy CIOKOK MOXHa I He YIIKOJKYI4YM LIKIPOUKY.
Jlns uboro 6y/sb6U CjiJi 30MpaTH He YeKalodyd MOBHOTO iX A03piBaHHSA
(uKipoyka Jierko 3AWMpaEeThbcsd Bif TepTsd). KpiMm Toro, ajss JIiTHbOro
CafiiHHS CBiXK03i6paHUMH Oy/bOAMH BaXKJIMBO 30UpPATH MOCAJKOBUU
MaTepiaJ, KoJid O0y/sbOM OaraTi mMaTepiajioM JJisl AUXaHHA - PeAyKy-
I0YMMU IyKpaMU. [ligBUIIIeHHS BMIiCTy peAyKYyOUHuX IyKpiB y OyJ/ib6ax
JlOCATAETbCA TNepeA30dWpalbHUM NOJUBOM. Peaykyrodi nmykpu B
HeJ03pi/inX Oysbbax KapTOIJIi 3a3BUYad IMEepPeTBOPIOKTHLCA Ha
KpOoxXMaJsb, ab0 > BHKOPHUCTOBYIOTbCS POCJIHWHOK /[JI1 YTBOPEHHS
L[iJIbHOI LIKIPOYKH, 32 YMOBHU TeMIlepaTypPU 30BHILIHBOTO CepesoBUILA
He Buile 25°C. Kosu Hemospisi OyabOM capKalOTb y TI'PYyHT 3
TemnepaTtypaMu noBiTps 30 °C peaykKyrodi IyKpu B OyJsib6ax Maixe
NOBHICTIO BUKOPUCTOBYIOTbCA HA JUXaHHHA, OCKIJIIbBKM KpOoXMaJb 3a
TaKUX TeMIIEpaTyp Maike He YTBOPIOEThCsA. TakUi Crocib6 nmocuieHHs
JUXaHHA OyJib0O BUKJMKA€E pO3MaJ KpPOXMaJl0 Ta 3alacHUX OIJKIB i
nepexiz ix B pO34MHHI NO>KUBHI pe4OBHUHU, HEOOXiJHI /151 pOCTY, i TOMY
Oy/bOU MBUJKO NMPOXOAATH Mepiof crnokorw. KpiM JoCTyny KHUCHIO [0
OysJb60 Ta BHCOKMX TeMIlepaTyp IMOCUJIEHHIO JHUXaHHS HeoOXiJHa
JlOCTATHS BOJIOTICTb HaBKOJIMUIIHBOTO cepezioBuila. OTKe, CTBOPUBLIX
YMOBH, 32 AKUX JAOCTATHIN AOCTYI NOBITPS, TeMIlepaTypa Ta BOJIOTICTh
HaBKOJIMIIHBOTO CEpe/I0BUILA, CUJIBHO NMPUCKOPIOETHCA NPOXOKEHHS
Oysib6aMK KapTOIUIi MepioAy CHOKOK. 3a TaKUX yMOB aKTHUBHICTb
JUXaHHSA 0yJIb0 KapTOILIi 3pOCTa€ y 3—4 pa3y NOPiBHSAHO 3 aKTHUBHICTIO
JUXaHHSA OyJibO, 110 3HAXOAATBHCA y 3BUYAWMHUX yMOBax. JloBKMHaA
nepiosly crnokor 6yJib6 CKOpPOYYETbCSA 3 3-4 MicauiB o 1 Mmicdus.
Ckopo4yeHHSl Tlepiofy CHOKOK CBDXO3i6paHUX OyJbO [J103BOJISIE
NPOBOJWTHU JIITHE CaJliHHA KapTOIU HeAo3pisuMu OysnbbamMu. Takum
YHMHOM, peryJiloBaHHS Nepiofly COKOI 0y/1b0 KapTOIJIi LIJISIXOM 3MiHU
YMOB 30BHIIIIHBOTI'0 CEPEIOBUIIA MAE BeJIMKe IPAKTUYHE 3HAYEeHHS.
[Ipy BUPOOHHUIITBI KapTOIJIi MOJIOZOI YacTO BUKOPUCTOBYIOTb JIITHI
NoCajiIku Oy/JibO6aMM ypoXKal MUHyJioro poky - puc. 11. Ilporte
BUCA/P)KYBaHHSI MMUHYJIOPIYHUX OYyJb0 3acTOCOBYIOTb JiMiIe [ApiOHi
TOBAapPOBUPOOHUKH, OCKIJIbKU 1€ BUMara€ 3Ha4HUX BUTPAT poO0Y0i CUJIH,
crieliiaJibHUX NMPUMillleHb Ta TeXHiKh. ToMy BU4eHUMM 3p0o6JIeHO Cpo6U
3aMiHMTH JaHi TPYAOMICTKi MpPoIjecu Ha O/IbII AJOCKOHAJII Ta MPOCTi — 3a
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paxyHOK BUKOPUCTAHHS PEYOBUH, 1[0 CTUMYJIIOIOTH PicT pocivH. 06pobKa
OyJibO pO3YMHAMU MiHEpPAJIbHUX JOOpPUB Ta XiMIYHUX CHOJYK €
JI0JJaTKOBUM JI>KEPEJIOM MOKUBHUX PEYOBUH Y MOYAaTKOBUH MepPios poCcTy
pocivH. OJHOYACHO [JAaHUM MPUKWOM CTHUMYJIIOE Iepexif 3amacHUX
NO0>KMBHHUX PEYOBUH OyJib0 B 3aCBOIOBaHI GopMU. BUKOpUCTaHHS XiMIYHUX
CTUMYJIITOPIB POCTY [iJIsl MOPYILIEHHS MEePioAy CIIOKOK OyJb0 03BOJISE
BUKOPHUCTOBYBATH CBI>K0310paHi 0yJIbOU /151 BUCAPKYBaHHS.

BaxxysiiBe 3HayeHHA B OJepKaHHI paHHbOI NPOAYKLIl KapTOIUI Yy
JIBOYPO>KaMHIN KyJbTYypi Ma€ cnocib miAIroOTOBKU CBXK03i0paHUX 0Y/1b0
[0 BHUCA/)KYBaHHSA - NpPOPOILYBaHHA (fpoBi3alif) Ta BIUIMB Pi3HUX
NO€EHAaHb POCTOBUX PEYOBHH.

3Bakalo4u Ha Te, 110 B «llepeJiiKky necTULMAIB 1 arpoxiMikaTiB, J03BO-
JIeHUX 10 BUKOPHUCTAHHS B YKpaiHi» 3apeecTpoBaHa 3Ha4yHa KiJIbKiCTb
pEeYOBHH, BUKOPHUCTAHHS SKUX NpPU 0OPOOIi CBIXKO3iOpaHUX OyJibO He
MeHII epeKTHBHE 3a 3araJlbHONPUHWHATUNA YOTUPUKOMIIOHEHTHHUU pPO3-
YWH 11 NpOoOy/PKeHHSI CBiXK03ibpaHUX Oy/ib0 i B 3-4 pasu [elleBllle,
3aBASKHM 4YOMY 3HWXKYETbCS COOIBApTICTh BHUPOOHMLTBA i 3pOCTAKOTh
NpyuOyTKH, MOXXHA BUKOPUCTOBYBAaTU W IHIII MOEAHAHHS POCTOBUX
pe4yoBHH - puc. 12.

Puc. 11. byab6u copty IMnasia (3/1iBa CBi>k03i6paHi npopoiueHi,
CcripaBa - MUHYJIOPiYHi, 110 30epirajuce B yMoBax
CKJIaACbKOTr0 NPUMIILLeHHS) OPHT.

Puc. 12. Byab6u copTy IMnana cBi>ko3i6paHi HenpopoueHi (opwr.)
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[IpyuckopeHHs1 HacTaHHSI OCHOBHUX (eHoJoTiYHUX a3 pocTy i
PO3BUTKY POCJUH KapTomJi (Ha NpUKaai copTy IMnasa) BUSHAYaETbHCS
NpOpOoLIyBaHHAM (sIpoBi3alli€l0) CBXKO3iOpaHUX OyJbO Ta BIJINBOM
pi3HUX OEAHAHb POCTOBUX PEYOBUH (TabJ1. 3-4).

Tabau

KisibKicTb cTe6es1 y poc/iMH KapTomii copty IMmnana
3aJ1€2KHO Bi/i BIVIUBY POCTOBUX PE€4YOBUH, LIT./KYyII}

s 3

IIpopoiueni |[HenpopoiueHni
Cnoci6 niaAroToBKM 6yJ/ib6 pi3HOrO 2 al &l &l &l & & &
(N[ F |- N
NMOXO0/>KEHHA A0 BUCAAKYBAHHS o | | v | v [ | e
olo|lo|lo|o|o|o|o
N NN NN N[a]~
1. MuHyJ10piyHi 6y/1b6U1 4,7\4,0(5,34,3
CBi>k03i6paHi 6y/1bOU:
2. YoTHpUKOMIIOHEHTHUH PO34YHH 2913.313.713.6/3.0/3.0/3.8/3,5
(KOHTpO.JIb)
3. 06po6ka BoJio10 (abcoTHUM KoHTpoab) | - |3,3(3,0/ - | - [4,0/2,0] -
4. 2 % bBiorys06iH -133| - -1|-134] - | -
5. ®ymap (0,02 %) + ribepesin (0,0005 %) 3,4/4,014,2/13,9/4,0(4,2|4,1|4,0
6. Peactum (5 %) + ri6epesin (0,0005 %) 3,313,0(4,6(4,4/3,9|3,3|4,7 | 4,2
7. Tymar kaJirwo (0,5 %) + ribepesin _ _
(0,0005 %) 2,9 3,6|3,2|3,7 3,6/3,0
CepeiHE O JoCaify 3,5/3,5/4,013,9|3,6(3,5|3,7|3,7
HIP 0,05, wr./xym 1,4/1,3/1,3/|1,2{1,2/1,3|1,1|1,1

IIpumiTku: CopT HecTabiJiIbHO pearye Ha 06poOKy: Bojoto, biorsio6iHoM,

['ymaToMm KauJiro.

Tab6aunga 4
KinbKicTb cTe6es1 y poC/IMH KapTOILIi COPTy 3aragka
3aJ1€>KHO Bi/i BIVIMBY POCTOBUX PEYOBHUH, WIT./KYIL
IIpopoiueni HenpopoueHi
Cnoci6 miAroToBKM 6y/1L6 g | & & &| & &
/10 BUCAAKyBaHHS S8 3 o B 3
(=] (=] (=] o () S
@\ @\ @\ ol ol N
CBirko3ibpaHi 6y1b0OU:
1. YoTUPHKOMIIOHEHTHUM PO34HH (K) 1,1120/40(1,0/19| 3,9
2. 06pobka Bo1010 1,1 | - - 10| - -
3.0,3 % [loTeuTiH 1,6 | - - |14 - -
4. 2 % biors106iH 1,5(22(41|14|2,3]| 4,1
5. Peactum (5 %) + ribepein (0,0005%) | 1,7 |2,1 46|16 2,0 4,5
CepeniHE o gocainy 1411914212 |2,0]| 4,2
HIP 0,05, mt./Ky1n 0,9 0,9 0,9 0,5 1,6 0,9

IIpuUMiTKM: cOpT HecTabisIbHO pearye Ha 06poOKuU: Boo1o, [loTelTiHOM.
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[IpopoiilyBaHHS CBi>k03i6paHuX Oy/b0 [IJisi BHUCA/PKYBaHHS Y ABOYPO-
»KalHil KyJIbTYpi BIUVIMBA€E HA iHTEHCUBHICTb MPOPOCTaHHS Oy/b0, MPOTE
BUPIillIaJIbHOIO € 00pOOKa Pi3HMMM MOEAHAHHSMU POCTOBUX PEYOBHH.
Hai16isb1 iHTEHCUBHE MPOPOCTaHHS CBIXK03i6paHuX 0yJ/1b0 — MPU BUKOPUC-
TaHHI BOAHUX PO34MHiB PeacTrmy 3 ribepesiinHom Ta @ymapy 3 ribepesiiHOM.

6. CTe6.1a, IMCTKU Ta GOOTOCUHTES KAaPTOIJIi pAaHHbLOIL
y ABOYPOXKAaWHIH KYJIbTYPI.

BaX/IMBUM NOKa3HUKOM MPOAYKTHUBHOCTI KapTOIUI € CTebJIOyTBO-
protoya 3JaTHICTb OyJib60. [lo ¢paKTOpiB, 1110 BIJIMBAIOTh Ha CTebJIEyTBO-
pIol04y 3AAaTHICTh BiIHOCATBCA: po3Mip OysbO Ta IX mnepencaJuBHA
niiroToBka. PocsinHu 3 6yJ/ib6, 00p06JIEHUX CTUMYJISITOPAMH POCTY, AyKE
YyTJIUBI 10 HECTa4i BOJIOTH 1 JIMLLE 32 BUPOLLYBAHHA Ha 3POILlIEHH] 34aTHI
MOBHICTIO peastisyBaTH CBOI MOXKJIMBOCTI MO (pOpPMyBaHHIO BpoOXKaro. 3a
YyMOB 3pOlleHHs e(peKTHUBHICTb Iepe/caJuBHOI O0OpOOKH OyJib0
CTUMYJIITOPAMH POCTY NPOSBASAETCA CUJbHiLIe. ToMy y pOC/ivH, chopMo-
BaHUX 3 MUHYJIOPIYHUX OYyJIbO, BigMidyaeTbcsa Ha 1,2-1,7 cTebes Ha Kyiil
6inbiie. @opMyBaHHS CTebes y Kyllli 3a/JeXUTh BiJl CIIOCOOY MiArOTOBKU
OyJIbO 10 BUCA/DKYBaHHS, a CaMe — 3aCTOCYBaHHS PI3HUX NOELHAHb
XIMIYHUX PEYOBHMH Ta CTUMYJIATOPIB pocTy. Halkpauyi nmoKasHUKH, Ha
npukaaji copty IMnana, (3a 06pobku CBiXO310paHUX OYyJIbO PO3YMHOM
Peactum + ribepesiiH, i copty 3araaka - (6iorsio6iH Ta Peactum +
ribepesiiH), fIK 3 MPOPOLIEHUX TaK 1 3 HENPOPOLIEHUX CBIXKO3i0paHUX
O0ys1b0 — Tabs. 3-4. BcTaHOBJIeHO TiCHI KOpesifilliiiHI 3B’AI3KM  MiX
KIJIbKICTI0 cTe6es1 Ta ypoXKalHICTIO OyJ/ib6 AOC/iKyBaHUX cOpTiB: I = 0,95
(npopoiueHi), r=0,96 (HenpopoiueHi) copT IMmnana ta r=0,99 (npopo-
ILleHi Ta HEMpPOPOILeHi) — copT 3arafika, 1110 BKa3y€e Ha 3pOCTaHHS YPOXKako
Oy/1b0 31 301/IbILIIEHHAIM KIJIBKOCTI cTebe y Ky — puc. 13-16.

Ypoxa#tHicTs 6ynb6 kapTonni copTy IMnana (HenpopoLueHi)
=1,3107-06172"x+1,0217*x*2

¥YpoxaiHicTe, T/ra

5 10 15 20 25 3.0 35 40 45 5.0

Kinbkicte creGen, wr

Puc. 13. KinbKicTb cTe6es1, LIT: yPOXKAUHICTB, T/Ta:
y=-4,2711 +4,8438 - x; r = 0,9487
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YpoxaiHicTs, T/ra

Puc

YpoxaiHicTb, T/ra

Puc.

YpoxaiHicTs, T/ra

Puc.

YpoxaiiHicte 6yns6 kapTonni copty IMnana (HenpopouweHi), cepeare 3a 2012-2014 pp.
=-1,9085+3,2405°x+0,139"x"2

05 10 15 20 2,5 30 35 4,0 45

Kinekicte creben, wr

14. KizibKicTb cTe6eJ1, WIT: YpOKauHiCThb, T/ra:
y=-2,5484 + 3,9284 - x; r = 0,9650

YpoxanHicTe 6yne6 kapronni copty 3aragka (npopouyeni), cepegHe aa 2012-2014 pp.
= -0,9634+6,7434"x-0,5211*x"2

T

0

2
02 04 06 08 10 12 14 16 18 20 22 24 26 28 30

15. KisibKicThb cTe6es1, IIT: YPOKauHICTh, T/ra:
y=-0,3923 + 5,1583 - x; r = 0,9898

YpoxaiiHicTe 6yneb KapTonni copty 3araaka (HenpopoujeHi), cepeaHe 3a 2012-2014 pp.
=-2,4027+10,3874*x-1,6576"x"2
16

14t o

12r —

10t

2
0,2 0,4 06 08 1,0 12 14 16 18 20 22 2,4 2,6 28

16. KisibKicTb cTe6es1, LIT: YPOKaUHICTBh, T/ra:
y=-0,5916 + 5,4399 - x; r = 0,9947
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KisnbKicTb cTebes Ta ix BUCOTA BU3HAYAIOTh IJIOLLY ACUMIJALINHOIL
NOBEPXHi, L0 B CBOK 4Yepry BIUIMBAE HA YPOXKAWHICTb POCJIUH
(Ha npuksaai copTiB kKapToni Imnasa Ta 3aragka) — puc. 17-18.

[I1oma JIMCTKOBOI MOBEPXHI pOCAIMHAMU cOpTiB IMmaJia Ta 3arajka
GOpMy€ETbCA 3aJIe’)KHO BiJ, COPTOBOI peaklili Ha pPO3YMHHU, SAKHMHU
06p06J1s/1M OyJILOU TIepe], BUCAIKYBaHHSIM.

Copt IMnana pearye Ha 06poOKy BOAHHMMU po3uMHamMu Pymapy 3
ribepesiHoMm Ta Peactumy 3 ribepesiHoM. BcTaHOBJIeHO TicHI
KOpeJIsil[ifiHiI 3B’I30KM MiX MJIOLIE0 JIMCTKIB Ta YPOXKaMHICTIO 0YyJb0
r=0,94; y=-4,07+1,12-x (npopomeni), r=0,98; y=-2,80+0,93-x
(HempopollleHi), 1110 BKa3ye Ha 3pOCTaHHS yYpoXKaro 0yJib0 y BapiaHTax,
Jie 30isbIyBasack mioua JUCTKiB. CopT 3arazka pearye Ha oOpoOKy
po3urHaMHu bioryio6iHy Ta PeacTuMy. 36i/ibl1eHHS MJIOIL JIMCTKIB TiCHO
NOB’SI3aHO 31 3pOCTAaHHSAM YpOXaw, MpO 110 CBiAYUTH TiCHUH
KopessinHum 38’130kK: r = 0,98; y = 2,80+0,93 - x (mpopoiueHi), r = 0,99;
y =2,54+1,0 - X (HenpopolieHi).

) . 15,3
8. I'ymar K+ribepenin® ™ | 15,1

T P TIIN T OpeT  — 105

. . 16,1
6. DyMapt TiGepeTiH | 1,6

S BTG | —— 11

THC. M%/Ta

B — 10,
2. HoTHpPUKOMIOHEHTHUH PO3UHH 15
(KOHTpOIB) —— 15,2
My O Oy e O N 15,6
0o 2 4 6 8 10 12 14 16 18 20
Croci6 niaroroBku 0yie6 g0 camxanas HIP 0,05 2011 p. — 1,0, 2012 p.—0,7;
2013 p.— 1,0 2014 p. — 0,9 (mpoporeni); 2011 p. — 1,2, 2012 p. — 1,0;

2013 p. - 0,7; 2014 p. — 1,1 (HempoporieHi)
Henpopomieni B [IpoporeHi

Puc. 17. ®opMmyBaHHA IJI0Li IMCTKOBOI IOBEPXHi KapTOILJIi COPTY
IMnaJia 3a/1e’KHO Bij, BIVIMBY POCTOBHX pe4yoBHUH (¢a3a uBiTiHHA)
IIpumiTka. * - ogHOpiYHI, ** - ABOpiYHI, *** - TpUPIYHI JaHI.
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7 PN T G P H | 16,3
3. o0 T 155

Tl — 1 7

THC M2/Ta

3 Bon  — 10

2. HoTHPpUKOMITOHECHTHHH PO3UYHH 14.9

(KOHTpOJIB) S —— 14,9

0 2 4 6 8 10 12 14 16 18

Crioci6 miarorosku 0yib0 g0 camkands HIP 0,05 2012 p. —0,8;
2013 p. — 1,4; 2014 p. — 1,2 (mpopormieni); 2012 p. — 1,2;
2013 p. —1,7; 2014 p. — 1,4 (HenpopoIiieHi)
Hempopomieni B [IpopomieHi
Puc. 18 ®opmyBaHHs MJI0Li IMCTKOBOI IOBEPXHI KapTOIJIi COPTY
3arajka 3a/1e2KHO BiJ BILIMBY POCTOBUX pe4oBHH (Pa3a uBiTiHHA).
IIpumiTKa. * - ofHOPiYHI AaHi.

7. Ypo:xaiHiCTb KapTOIIi JIITHHOIO CTPOKY BUPOILLYBaHHA Y
ABOYPOKaWHiN KyJbTypi

OCHOBHHM MOKa3HUKOM e(pEeKTHUBHOCTI pi3HHUX CIOCOOIB MiArOTOBKHU
CBXK03i6paHuX O6Y/Ib0O /0 BUCA/I)KYBAHHS € MiJIBUIIIEHHS ab0 3HUKEeHHS
YPOKAUHOCTI.

Copt IMnaszia cTabijibHO NO3UTUBHO pearye Ha 0OPOOKY CBiXK03i6paHUX
OyJsib0 Nepen caZiiHHSIM BOJAHUMU po3drHaMu Pymapy 3 ribepesiHoM Ta
PeacTtuMy 3 ribepeJsiiHoM (MpopolieHi Ta HEMPOPOIIEHi) — Ta6IMLA 5.

BucamxyBaHHs1 MUHYJIOpiYHUX Oy/b6 (21,1 T/ra) 3HaYHO NepeBUIIYE
32 YpPOXKAMHICTIO BUCA/PKyBaHHS CBDXKO3iOpaHMMH. lle MOsSICHIOEThCS
¢iziosioriyHUM cTaHOM Ta OiOXIMIYHMM CKJ/IaJIoM OyJibO Pi3HOr0O MOXO-
JokeHHS [24, c. 232]. 3a BAaso miiibpaHMMM BapiaHTaMU pPO34MHIB IS
npoOy/KeHHS CBIXK03i0paHUX OyJ/ib0 nepe/ CaAiHHAM BUIIA i TOBAPHICTh
Oy/1b0 i IX yporkaiiHiCcTb (Ha npuk/aazi copTiB IMnasa Ta 3aragka).

ToBapHicTb 6yJib6 copTy IMIaJia 3a BAKOpUCTAHHS pO34uHiB Pymapy
3 ribepesniHoM Ta PeacTumy 3 ribepesiiHoM CyTTEBO MNepeBUIlyBaJja
NMOKAa3HUKU KOHTPOJIKO Ta iHIIKMX BapiaHTiB. B cepeiHboMy, 32 pOKHM
JIOCJi/I)KeHb, YPOXKaWHICTb TOBApHUX OyJb0O Ha KOHTPOJI CKJiaJja
11,6 T/ra (nmpopouieHi) Ta 11,4 T/ra (Henpopoieni), mo Ha 0,7 T/ra
(npopoieni) TaHa 0,9 T/ra (HenpopoieHi), Pymap 3 ribepesiiHoM Ta Ha
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1,8 T/ra (npopoiueni), 1,9 T/ra (HenpopollleHi) nepeBuIly€e MOKa3HUKHU
koHTpoJsito (Peactum 3 ribepesiHoM). 3a iHIIMMH BapiaHTaMHU
JOCHipKeHb NpPUOABKU YypOXaw, IMOPIBHAHO 3 KOHTPOJIEM He
BCTaHOBJIeHO. (/i 3a3HAYUTH, L0 YpOKail 3 MHUHYJIOPIYHHUX OYJb0
(BapianT 1), B cepeliHbOMY 3a YOTHPHU POKH, HWXKYMK Ha 3-4 %
NOpiBHAHO 3 BapiaHTaMHM 6 Ta 7 — TabuLs 5-6.

Tabaung 5
YpoxkalHicTh TOBApHUX OYyJIbO KapTomiai copty IMnaJia, T/ra
Cnoci6 niAroTroBKu IIpopoiueHi \ HenpopoueHi \
6yJ1b6 pi3HOro 2. g g, g8 | & & = =
NOXOAKeHHS A0 - o = 3 — — - 5
BHCa/KYBaHHs I T I~ O ~ T O~ I~ T I~ T I~
1. MuHy/10piyHi 616U 15,1 | 25,1 | 26,3 | 18,1
CBi>k03i0paHi 6y/1b06M1: |
2. HOTHPHKOMMOHEHT- 75 | 12,0 | 147 | 124 | 7,6 | 10,9 | 151 | 12,1
HUU pO34YHMH (KOHTPOJIb)
3. 06pobka B?ﬂom _ 21 10 _ _ 23 12 _
(abCONIOTHUM KOHTPOJIb)
4. 2 % Biorys06iH - 8,2 - - - 8,2 - -
5. ®dymap (0,02 %) +
riGepeit (0,0005 %) 84 | 104 | 153 | 15,2 | 8,0 | 10,8 | 15,3 | 15,4
6. Peactum (5 %) +
riGepeit (0,0005 %) 79 | 14,1 | 158 | 159 | 7,8 | 13,6 | 16,0 | 15,7
7. 'ymar kauiwo (0,5 %) + _ ~
riGepein (0,0005 %) 7,7 12,2 | 13,0 | 7,3 13,1 | 12,8
CepefHe 1o pocainy 93 |11,8 | 14,1 153 (79| 91 | 12,2 | 141
HIP 0,05, /ra 1,3 11109 | 10 |[1,3] 09 | 10 | 1,3

I[IpUMIiTKM: copT HecTabiJibHO pearye Ha 00po6Ky: BoAow, biorio6iHoM,
['ymaTom Kauiro

Tabsunga 6
ToBapHicTbh KapTomii MmoJsogoi copty IMmnasa, %

. IlpopouieHi HenpopouieHi
C11.0c16 NiArOTOBKH OYJIb0 a g a a g g sl &
P13HOI'o NOXOJA>KE€HHA A0 i ] o - v q\] o <
BHCa/)KYBaHHs s s | a| 8| 35| 3a]|a|a
N (9] N N 9\ 9\ [a\l o
1 2 3 4 5 6 7 8 9

1. MuHyJI0piYyHi 6yJ1bOH 70 |71 80 76

CBixk03i6paHni 6y1bOU:
2. YoTUPUKOMNOHEHTHUH 73 | 73 81 79 73 73 30 | 79
pO34MH (KOHTPOJIb)

3. 06po6ka Bo/i010
(abCcoIIOTHHM KOHTPOJIb).
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3aKiH4eHHSs TabJIHIli 6

1 2 3 4 5 6 7 8 9
4. 2 % Biorsi06iH - 74 - - - 74 - -
5. dymap (0,02 %) +
riGepesis (0,0005 %) 73 |73 83 81 74 74 83 |82
6. Peactum (5 %) + ribepenin
(0,0005 %). 74 | 74 82 84 74 74 83 |83
7. Tymar kauito (0,5 %) + _ ~
ricepesin (0,0005 %) 74 75 80 73 74|80
CepepHe o pocuaigy 73 |73 77 79 74 75 75 | 81
HIP 0,05, % 2,7 120 |33 |21 |35 |24 |37 |24

I[IpUMITKM: copT HecTabiJibHO pearye Ha 00po6Ky: BoJo0, biorsio6iHomM,

['ymaToM KauJiro.

CopT 3arajika No3MTUBHO pearye Ha 06poOKy 0yJib0 nepej caliHHAM
BOAHUMHK po34yuHaMu biorso6iHy Ta Peactumy 3
BiZIMOBI/IHO 3pOCTAE YPOXKAWHICTD | TOBAPHICTb OyJib6 (TabauLs 8 — 9).

ribepesiiHoM,

Ta6aunga 8
Ypo:xaHiCTh TOBAPHHUX O0YJIb0 KAPTOIUIi cCOpTy 3arajka, T/ra
IlpopoiueHi HenpopoiueHi
Cnoci6 niAroToBKM 6yJb06 40 =9 . =3 2. 2, 2,
BUCA/>KyBaHHSA = 9 o o 4 A
o o o o o o
N N N N N N
CBixk03i6paHi 6y/1b6U:
1. LIOTI/IpI/IK?kMHOHeHTHI/II/I pO34YHH 89 [141]139| 88 |149| 137
(KOHTpOJIb)
2. 06po6Ka Bo/1010 (a6CONMIOTHUM
1,3 - - 1,1 - -
KOHTPOJIb)
3.0,3 % IloTenTin 8,8 - - 8,7 - -
4.2 % biors06iH 98 143|145 | 97 |150] 15,2
5. Peactum (5 %) + ribepein
(0,0005 %) 11,0 | 15,3 | 155 | 11,1 | 15,0 | 15,3
CepefiHE 1O focainy 80 [14,7| 146 | 81 |159 | 14,8
HIP 0,051/ra 1,2 | 1,1 | 15 1,2 11,1 15

[Ipu 36upaHHi ypoxkaw 0y/ab06M COPTYHOThCA Ha ¢ppakxuil (ToBapHi -
BeJIMKi, cepe/iHi, cepe/IHbO-/IPiOHI Ta HeToBapHi - Api6Hi). [lo ToBap-
HOCTI Ta CTPYKTypi ypoxar copTy IMnana BUAIIAKTBCA BapiaHTH 3
BUKOpUCTaHHAM Pymapy 3 ribepesiinHoM Ta Peactumy 3 ribepesiiHoM,
copTy 3arajka - po3uuHy biorsiobiny Ta Peactumy 3 ribepesiiHoM —

Tao6s1. 10.
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Tabaunga 9
ToBapHicTb KapToILIi MOJI0OA01 copTy 3arazka, %

ITpopouieHi HenpopoiueHi

Cnoci6 miaAroToBKM 6y/b6 A0 = = = = = =
N o < N o <

BUCA/>KyBaHHSA - - - - - -

=) =) =) =) =) =)

N N N N 9\l 9\l

CBi>k03i6paHi Oy/1b6U:

1. YoTUPUKOMIIOHEHTHUH
pPO34YMH (KOHTPOJIb)™*

2. 06po6Kka Boji0t0 (a6COIIOTHUM

64 - - 62 - -
KOHTPOJIb)
3.0,3 % IloTenTiH 71 - - 73 - -
4.2 % biorn06in 74 75 75 74 73 76
5. Peactum (5 %) + ribepeJiin
(0,0005 %) 78 81 82 80 81 80
CepeZiHE 1O AOCaILY 71,4 | 76,0 | 75,7 | 72,4 | 74,9 | 76,0
HIP 0,05, % 3,0 34 | 44 3,1 4,0 2,2

IIpUMITKM: cOpT HecTabisIbHO pearye Ha 06po6KuU: Boao1o, [loTelTiHOM.

Tab6aung 10
CTpyKTypa ypoxKaw KapTomii MoJioaoi copt IMmnaia cepeaHe 3a
2011-2014 pp. (npopoiueHi)

V)
Cnoci6 niAroToBKM 6y/1b06 CTpyKTypa Bpoxaro 6y.1k6, %
. . . | CepeaHbO- o
pi3HOro noxoa)xeHHs A0 |Besuki | Cepeani o Api6Hi
BUCAA)KYBaHHA >80r | 51-80r Api6Hi <25r
26-50r
1. MuHyJ10piuHi 6y/166U 21,0 37,2 16,0 25,7
CBi>k03i6paHi 6y/1b6U:
2. L\I’OTI/IpI/IKOMHOHeHT- . 217 37 4 17,4 23,4
HUH PO3YUH (KOHTPOJIb)
3. 06po6ka Bozoi0 0 12,6 21,4 16,0
(abco0OTHUH KOHTPOJIb)
4. 2 % Biorso06iH 2,5 4,7 11,2 6,5
5. ®dymap (0,02 %) +
ricepestin (0,0005 %) 22,0 38,2 17,3 22,4
6. Peactum (5 %) +
ri6epeJtid (0,0005 %) 24,5 39,2 14,9 214
7. 'ymart kauiro (0,5 %) +
ri6epeJtid (0,0005 %) 16,2 22,7 18,3 17,8
CepepHe no gocainy 18,0 27,6 16,7 19,2
HIP 0,05, % 1,0 1,6 1,0 1,0

IIpuMITKM: cOpT HecTabiJIbHO pearye Ha 06poOKy: BoZomw, biorysobiHowm,
['ymaToM Kauito.
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JIiTHE caZjiHHA MUHYJIOPiYHUMHU OyJibOAMU CHpPUSIE (POPMYBAHHIO
BPO>Karo MOJIOAO0I KapTOIJIi HACTYIMHOrO CTPYKTYPHOTO CKJIAZy: CEpe/Hi
(37 %) ppi6Hi (25,7%) 6yab6u, MNOPiBHAHO 3 BUPOILEHUMH 3i
CBDXKO3i6paHUx OyJ/ibO (3acTOCyBaHHSI PO34YMUHIB 3 IMepeAcajuBHOI
06po6ku: ®ymap 3 ribepesiinoM Ta PeacTum 3 ribepesiinHoM) GOpMy€EThHCS
HUKYUM Bi[ICOTOK BeJMKHUX 1 cepeliHiX Oy/bO Ta BUIIIN JpPiOHUX.
[IpopoiyBaHHS CBI>k03i6paHUX OY/1b0 Nepe/i CaiiHHAM y IBOYPOKaMHIN
KyJIbTypl BIUIMBY Ha CTPYKTYpYy YpOKarw KapToILIl MOJIoJol He MaE —
Tabs. 11.

Ta6aunga 11
CTpyKTypa ypoKaw KapToIuli M0JI0A01 copT IMnasia
cepeaHe 32 2011-2014 pp. (HenpopouieHi)

Cnoci6 niAroToBKM CTpyKTypa BpoxKal 6y/b6, %
Hﬁo};:)bif:;gzmo Besuki Cepepni Cepe;'lﬁ}:i'o- ApioHi
A A >80r 51-80r AP <25r
BHCAaJ)KYBaHHA 26-50r
CBixk03i6paHi 6y/1bOU:
1. ‘{UOTHpI/IKOMHOHeHT- . 20,5 335 215 24,5
HUH PO34MH (KOHTPOJIb)
2. 06po6Ka BOAOI0 0 76 271 15,2
(26COIOTHUM KOHTPOJIb)
3.2 % biorsio6in 2,5 4,4 11,6 6,5
4. dymap (0,02 %) +
ricepeutin (0,0005 %) 22,6 358 208 219
5. Peactum (5 %) +
ricepeutin (0,0005 %) 24,9 35,5 20,1 21,2
6. l'ymat kaJiwo (0,5 %) +
ricepeutin (0,0005 %) 16,6 23,6 17,6 17,9
CepenHe no gocainy 17,4 23,6 19,8 17,8
HIP 0,05, % 1,1 1,3 0,8 1,1

IIpuMiTKH: copT HecTabi/IbHO pearye Ha 06pobKy: Bojow, bioriobinom,
['ymaToM Kauito.

Hali6inbmuii BUxig TOBapHUX Oy/b0 COpTYy 3arajka oJepiKalu y
BapiaHTi 3 BUKOPUCTAHHAM [iJIsI IPOOY/PKEHHS CBIXKO3i6paHUX OYJb0
po3uuHy PeacTumy 3 ribepesninoM (25 % - Benukux, 41 % - cepesHix Ta
14 % cepeaHbo-ApiOHUX OY/b6) Ta BapiaHTI 3 BHUKOPHUCTAHHAM
Biorsnobiny - 21 % Benukux, 37 % - cepepHix Tta 17 % cepenHbo-
JIpi6HUX OyJib6 — Tab6Js1. 12. AHasI0TiYHOIO OyJia i CTPYKTypa ypoXkaro 3i
CBi>K0316paHMX HempopolleHuX O0yJib6. [lopiBHAHO 3 KOHTpoOJieM 3a
JlTaHUX BapiaHTIiB NiJATOTOBKM CaJJUBHOro MaTepiany ¢dopMyBaBcs
OibIIMKA BiACOTOK BEJMKHUX Ta CepefiHiX OyJb0O 3 OJHOYACHUM
3MEeHIIEeHHSM cepeJHbO-APiOHUX Ta APiOHUX — TabJ1. 13.
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Tabaunsa 12
CTpyKTypa ypo3Karw KapToIlJli MOJIOAOI COPT 3arajKa cepejHe
3a 2012-2014 pp. (mpopouieHi)

V)
Cnoci6 miAroroBKu CTpyKTypa Bpoxézm:};izﬁ_’ %
OyJIbO A0 Besuki | CepeaHi PEAHE ApioHi
APioHi
BMCAA>KyBaHHSA >80r 51-80r 26-50 I <25r
CBix03i0paHi O6y1b0U:
1. LIOTI/IpI/IKOMl'IOHeI;IkTHI/II/I 17 35 19 29
pPO34MH (KOHTPOJIb)
2. 06pobka BOJ0I0 0 6 15 12
(26CONMOTHUN KOHTPOJIb)
3.0,3 % lloTeuTiH 5 10 9 10
4. 2 % Biors106iH 21 37 17 25
5. Peactum (5 %) +
ri6epeutin (0,0005 %) 25 41 14 20
CepenHE N0 JOCaILy 16,8 25,6 14,7 18,9
HIP 0,05, % 1,2 1,1 1,1 0,6
Tao6aunga 13

CTpyKTypa ypo3Karw KapToIlJli MOJIOAOI COPT 3arajKa cepeaHe
3a 2012-2014 pp. (HenpopouieHi)

Cnoci6 niAroToBKH 6yJib06

CTpyKTypa BpoxKamw 6yJib6, %

CepeaHbo-

0 BMCA/[>KyBaHHS Besmki | Cepeani ioHi Apioui
A Ky >80r | 51-80r AP <25r
26-50r

CBixk03i6paHi 6y/1bOU:
1. YoTUPUKOMIIOHEHTHUH 16 3c 21 28
pPO34YMH (KOHTPOJIb)™*
2.06pobKa BOJOI0 0 7 14 13
(abCcoIIOTHUHM KOHTPOJIb)
3. 0,3 % [loTeWTiH 4 10 10 9
4.2 % Biors06iH 22 37 15 26
5 Peactum (5 %) +
ricepesin (0,0005 %) 25 42 13 20
CepenHe no gocainy 16,8 26,0 14,5 18,6
HIP 0,05, % 1,5 1,4 1,1 0,9

Crnocobu mnepejcajuBHOI MiITOTOBKU CBiXK03ibpaHUX OyJbO [0
BUCA/P)KyYBaHHA y ABOYPOXKAWHINA KyJbTypi BIJIMBAalOTh Ha 3arajbHy
KiJIbKICTb CTaHZAPTHHUX Oy/ibO y Kylli — 0 5 wT./Kyw (Ha npukaaji
copty IMnana 3 BukopuctanHsam ®ymapy 3 ribepesiiHoMm Ta Peactumy 3
riepesiinom). CepenHs Maca 6yJib6 B Kyllli ckaagae Bijg 392 r no 421 r

Tao6s 14-15.
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Tao6auna 14

Maca ToBapHHMX Ta HETOBapHUX 6yJ/ib6 copTy IMnana, r/Kyuy

cepegHe 3a 2011-2014 pp. (mpopoueHi)

Ypo:xauHicTh | YpO:KalHICTh
Cnoci6 niAroToBKM 0yJib0O Pi3HOTO TOBAPHUX | HETOBAPHMUX
NMOXO/>KEeHHA A0 BUCAAKyBaHHS O0yJ/b0 3 O0yJb0 3

1 Kyma, rpam | 1 Kyma, rpam
1. MuHyJ10piuHi 6y/166U 448,7 163,7
CBi>k03i6paHi 6y1bOU:
2. YOTUPUKOMIIOHEHTHUU PO3YMH 3430 1035
(kOoHTpOJIB)*
3. 06po6ka Bo1010 (a6COJTIOTHUMN KOHTPOJIb) 51,5 18,5
4.2 % Biors06iH 52,5 18,0
5. ®dymap (0,02 %) + ribepeid (0,0005 %) 356,0 97,5
6. Peactum (5 %) + riepesin (0,00005 %) 385,7 98,7
7.Tymar kaJimwo (0,5 %) + ribepesin
(0,0005 %) 246,2 71,0
CepeZlHE 1O AOCHINY 269 81
HIP 0,05, rpam 10,3 3,6

Tabaung 15

Maca craHAapTHHUX Ta HeCTaHAAPTHHUX O0yJIb0 copTy IMnaJia, r/Kyuy
cepeaHe 3a 2011-2014 pp. (HenpopoiueHi)

Cnoci6 miAroToBKU 6y/1b6 pi3HOro
NMOXOAKEHHA 0 BUCAJA)KyBaHHA

YpoxaiHicTb
TOBAapHUX OYJIb0
3 1 Ky1a, rpam

YpoxauHicTb
HETOBAapHUX
OyJib0
3 1 Kyma, rpam

CBixk03i6paHi 6y/1b6U:

1. YoTUPUKOMIIOHEHTHUM PO34YUH

341,2 104,5
(kOHTpOJIB)*
2.06po6Kka BOAOI0 58,2 217
(abCcoOTHUH KOHTPOJIb)
3. 2 % bioryso6in 52,5 18,0
4. dymap (0,02 %) + ribepestin
(0,0005 %) 363 99,2
5. Peactum (5 %) + ribepeJiin
(0,0005 %). 381,2 100,7
6. 'ymar kaJitw (0,5 %) + ribepesiin
(0,0005 %) 247,2 76,5
CepeZiHE 110 AOCaILY 240 70
HIP 0,05, rpam 12,3 2,9

I[IpuMiTKM: copT HecTabiJibHO pearye Ha 00po6Ky: BoAow, biorsno6iHoM,

['ymaToMm KauJiro.
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Hali6inbma kizibKicTb 6y/1606 B Ky1ii (copT 3arazka) cpopMyBasiach Ha
JIVISTHKaX BapiaHTIB 3 BUKOPUCTAHHSIM po3uuHy biorysobiny Ta
PeacTumy 3 ribepesiiHoM - B cepeHbOMY, MEepPEeBULIEHHS KOHTPOJIIO
ckaagae 1,1 i 1,4 wr./kym; (nmpopoueni) ta 0,7 i 0,8 wrT./Kym
(HenpopolieHi), BiinmoBigHO.

CepenHs Maca ToBapHUX 0yJib6 ckiagana 398 ta 430 r (BapiaHT 5 Ta
7 npopoieHi) Ta 404 i 428 r (HenpopoluleHi) BiAnoBigHO, 1m0 Ha 60
i 92 r (mpopoueni) Ta 60 i 84 r (HempopolleHi) HepeBUIYBaJIO

KOHTPOJIb — Tabsinug 16-17.

Tao6auna 16

Maca ToBapHHMX Ta HeTOBapHMX 0yJIbO COpPTYy 3arajka, r/Kyuy,
cepeaHe 3a 2012-2014 pp. (mpopoueHi)

YpoxxaiHicTh| YpOKalHICTb
Cnoci6 niAroToBKH 6yJib6 40 TOBApHUX | HETOBapPHMX
BHCA>KyBaHHSA oyJsib6 3 1 OyJ/ibO
Kymia, rpaMm |3 1 Kyma, rpam

CBixk03i6paHi 6y/1b6U:

1. YoTUPpUKOMIIOHEHTHUW PO34YUH

337,7 138,3
(kOHTpOJIb)*
2. 06po6Ka BoJ1010 (A6COJIOTHUHN KOHTPOJIb) 25,0 14,0
3.0,3 % IloTeiTiH 133,3 54,3
4. 2 % bBiors06iH 397,7 134,7
5. Peactum (5 %) + ri6epeutin (0,0005 %) 430,0 106,7
CepefHe o gocuainy 265,0 90,0
HIP 0,05,rpam 4,3 3,5
Tabaunga 17

Maca ToBapHHMX Ta HETOBapHMX O0yJIbO COPTY 3arajka, r/Kyuy
cepeaHe 3a 2012-2014 pp. (HenpopouieHi)

YpoxxauHiCTb | YpOrKaWHICTb
Cnoci6 miAroToBKU Gy1b6 A0 TOBapHUX HETOBapHUX
BHMCaJKyBaHHS o0ysb6 3 1 O0yJib0 3
Kywma, rpam | 1 Kyiua, rpam
CBix03i6paHi 6y/1bOU:
1. YoTUPUKOMIIOHEHTHUH PO34YUH 344,0 1337
(koHTpOJIB)*
2. 06po6ka Bo1010 (aO6COIOTHUM 18,0 11,3
KOHTPOJIb)
3.0,3 9% [loTenTin 131,7 48,7
4.2 % Biors06iH 404,3 140,0
5. Peactum (5 %) + ri6epeaid (0,0005 %) 428,0 104,7
CepenHe no gocaiay 265,0 88,0
HIP 0,05,rpam 3,8 4,0

IIpuMITKM: cCOpT HecTabizibHO pearye Ha 06po6ku: Bozoto, [loTelTiHOM
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BucHOBKH

3a BUpPOLIyBaHHS KapTOIJIi paHHbOI B YIIIiJIbHEHUX [MOCiBaxX HAMOiIbII
JIOLIIJIbHUM YIIIJIbHIOBAaY€EM € [UOYJ/IS-11aJIOT Ha 3esieHe nepo. Pocanny-
YILJIBHIOBAY CJiJ BUCAa/PKyBaTU oOJpa3y MHicad caAiHHA KapToIul
(pekoMeHl0BaHa r'yCTOTa POCJMH 55 THC. pociuH / ra) y ii MiXkpsaa/as Ha
raubuHy 4-5cm 3a cxemow 140x8-10cMm (rycrora pocCauH
80-85 Tuc. pocsauH / ra) - puc. 19.

BupouiyBaHHA KapTOIUII PaHHBOI y JBOYPOXKAWHIM KyJbTypi Mae€
COPTOBI 0COGJIMBOCTI:

copt Immana: cmnocobu miArOTOBKUA CBiXKO3iOpaHUX OyJbO 110
BUCA/P)KyBaHHA Yy JIBOYpOXKalHil (MOBTOPHIM) KyJbTypi BIJIMBAJU Ha
NPOXO/PKEHHS POCJAMHAMU (a3 POCTy Ta PO3BUTKY. 3 BUKOPUCTAHHAM
dymapy 3 ribepesniHoMm Ta Peactumy 3 ribepesiiHoM cnocTepiraaocs
niiBULIleHHS KiJibKOCTi cteben Ha 0,6-0,5 mT./Ky1i (mpopoleHi) Ta Ha
0,7 wr./kyw; (HenmpopolyeHi). BHacaifok nporo 3pocrtana mJomia
JUucTkiB Ha 1,4-1,3 Ttuc. M2/ra (npopouieHi) Ta Ha 1,1-1,4 Tuc. M%/ra
(HenpopolieHi), BianoBigHo. KpiM ToOro, CyTTEBO MiIBULIYEThCS YpOKaK
MOJIOAMX OyJib0: MOPIBHAHO 3 KOHTPOJIEM MPHUPICT CKI3AaB Bif
0,7 (®ymap 3 ribepesninom) mo 1,8 t/ra (Peactum 3 ribepesinoM) 3a
BUKOpPUCTAHHs mnpopoiieHHsa Tta 1,0 i 2,0 T/ra 3a MOro BiACYyTHOCTI,
BiANOBiAHO. 3a JaHMX BapiaHTIB NiACOTOBKHA CaJMBHOIO MaTepiaay
oJlep>KaHO HaMbibIIY KiJIbKICTh CTaHAAPTHUX OyJib6 (40 5 mIT./Ky1l) Ta
HaWBUIY cepeaHI0 Macy Oysb6 B Kymii - 392 r (nmpopoieHi), 416 r
(HenpopoiueHi) BianoBigHo. COpT He CTabiJIbHO pearye Ha OOPOOKY
po3unHaMu: ['yMaTy KaJito, Biorso6iny.

Copt 3arajka: Ha NPOXO/PKEHHSI POCJMHaMHU $a3 poCTy i pO3BUTKY
NO3UTHUBHO BIUIMBAJM IME€BHI MOEJHAHHA XIMiYHUX pEYOBHH: 3
BUKOpUCTaHHS bioryiobiny Ta PeacTuMy 3 ribepesiiHoM criocTepirajaoch
niiBUIIeHHS KisibKocTi cTe6es Ha 0,2 i 0,4 miT./Ky1n (mpopolileHi) Ta Ha
0,3 i 0,4 wrT./kyw; (HempopolieHi), BianmoBigHO. OAHOYacHO 3pocJa
nJioia JIMCTKOBOI noBepxHi Ha 0,6 Ta 1,4 TUc.M2/ra (npopoiieHi) i Ha 0,8
Ta 1,6 Thc.M2/ra (HenpopolleHi), BiAnoBiiHO. BcTaHOBJIEHO i CyTTEBUM
NPUPICT ypoxkKaro 3a JaHUX BapiaHTIB MOPIBHAHO A0 KOHTpoJio - 0,6 i
1,6 T/ra (npopoueni) Ta 0,8 i 1,3 T/ra (HenpopoliieHi), BiANOBiAHO.

JlaHi BapiaHTH chOpMyBa/iMd HAWO/IbILY KiJIbKICTb Ta CEPEAHI0 Macy
6ysib6 y Ky, mo ckiasa 398 i 430 r (npopomeni) Ta 404 i 428 r
(HenpopoueHi), BignoBigHo.

CopT 3arajika He pearye Ha 06po06Ky (IIpopoIleHHUX Ta HEMPOPOIIEHUX
CBI>)K03i0paHuX 6yJ/ib0) BOAHUM po3urMHOM ['yMaTy Kasito 3 ribepeJsiiHOM,
HeCcTabi/IbHO pearye Ha 06po6Ky po3yrMHOM [loTelTiHOM Ta 06pPOGKY
0yJib6 BO/1010 (a6COIFOTHUUN KOHTPOJIB).
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Puc. 19 YmiisibHeHi NoCiBU KapTOIJIi pAHHBOCTUIJION
B 30Hi nmiBHIYHOroO CTreny Ykpainu
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