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®OTOCUHTETUYHA AKTUBHICTb NOCIBIB LIUBYIII PINYACTOI
nia4vYAc 3ACTOCYBAHHA NOBPUB

H. M. Bukina, kaHOuGam cinbcbKko20cnodapcbKUX HayK, doueHm

PosansHymo pes3ynbmamu 8UBYEHHS 8rfiugy Mo3aKopeHesuX MioxuesieHb
MikpoOobpusamu Ha MoKasHUKU ¢homocuHmemu4yHoi akmueHocmi (rnucmosuu
iHOekc, Yll®) uubyni pindacmoi 3a eupowyeaHHss 8 ymoseax JlieobepexHoz2o
Jlicocmeny YkpaiHu.

Mikpodobpuea, ESPO combitop, ESPO top, nioxuesneHHsi, nucmosul
iHdekc, Yl®(yucma npodykmueHicmb ghomocuHmesy), yubyns pindacma.

dopmyBaHHA BpOXakt € CKMagHMM MpOoLEeCcOoM, OO SKOro 3aslyvyeHi YMCHEHHI,
No-pi3HOMY B3aeMO3B’A3aHi pakTopu. BoHn B3aemofitoTb Ta 06YMOBIIOOTH NEBHUIA
PiBEHb KNITUHHUX Ta BHYTPILUHBOTKAHUHHUX PEXUMIB, SKi (POPMYIOTb PI3HI KiHLEBI
peakuil pOCnuH Yyepes picT, POTOCUHTES, OpraHOreHes, CTPYKTYpPY Ta AKICTb ypoXKato

[8].

BupiwansHum aktopom, Wwo obymMoBHOE POPMYyBaHHS BMCOKOrO BPOXato
POCMUH, Y T. Y. U uMbyni pin4acToi, € X POTOCMHTETUYHA AiANbHICTb. BenninHa
JPOTOCUHTE3Y MNPOSABMAAETLCA Yepe3 TaKi MOKa3HUKK: iHTEHCUBHICTb DOTOCUHTESY,
nrioLla NoBepxHi MUCTKIB Ta aKTUBHICTb iX poboTMw.

MeTta pocnimkKeHHA — BUMBYMTM BMIMB  MNO3aKOPEHEBUX MigXMBNEHb
MikpogobpuBamMn B NOEAHAHHI 3 NepennociBHUM YAOOpPEHHAM MiHepanbHUMU
AobpmBaMn Ha iHTEHCUBHICTb MPOXOMKEHHA OKpeMux idionoriyHnx npouecis y
pocnunHax Lumbyni pinyacTtoi Ta il NPOaYKTUBHICTb.

MaTtepiann i Metoaun pocnipxeHHA. Ha kadeapi arpoximii Ta HAKOCTI
npoAaykuil pocnuHHMuTBa B rocnogapctei TOB "biotex JITA" Ha TemMHO-CipomMy
Onig30MeHOMY NErkoCyrfiMHKOBOMY ['PYHTi, B OBOYEBIN CiBO3MIiHI Oynu npoBedeHi
pocnigpxkeHHs. Bucisanu ribpug Tamapa F1. YoobpeHHa npoBoaunun 3a cxemoto: 1.
bes nobpue (KoHTponb); 2. NixoP100K1go (0OH); 3. ®oH + ESPO combitop (5 kr/ra)
dasa 3—4 nuctku; 4. doH + ESPO top (5 kr/ra ) dasa 3—4 nuctku; 5. PoH + ESPO
combitop (5 kr/ra) dpasa 3—4 nuctku + (5 kr/ra) dpasa 6—7 nuctkis; 6. PoH + ESPO
top (5 kr/ra) dasa 3—4 nuctkm + (5 kr/ra) dasa 6-7 nuctkis; 7. ®oH + ESPO
mikrotop (5 kr/ra da3a) 3—4 nucTkn. Po3mip nociBHOI AiNsiHKM cTaHoBUTL 194 M2
TPUKpaTHE NOBTOPEHHS i3 CUCTEMATUYHMM PO3MILLLEHHAM BapiaHTIB.

Y nonbOBOMY AocCnifi BMKOPUCTOBYBanNW cCTaHOapTHI MiHepanbHi gobpuea:
amiadny cenitpy (TOCT 2-85), cynepdocat rpaHynboBaHui Ta KanimarHesito (28
K;O i 10 % MgO, 17 % S); Bogopo3umHHi gobpusa: ESPO microtop (cynbdat
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MarHito 3 mikpoenemeHtamun 15+31, 15 % MgO); BOOOPO3YMHHUIN OKCUL MarHito
(31 % SO3), BOOOPO34YNHHUKM Tpuokeung cynbdypy (12% S), 0,9 % B, 1 % Mn;
ESPO combitop (cynbcat marHito 3 MikpoenemeHtamu, 13 % MgO);
BOOOPO34YMHHUI oKkeua marHito (34 % SOjz), BOOOPO3YNMHHUW TPUOKCUL, Cynbypy
13% S) 4% Mn, 1 % Zn; ESPO top (cynbcpat marHito — 16 % MgO);
BOAOPO34YMHHUI oKcua MarHito (32 % SO3z), BOOOPO3YUMHHUW TpUOKCUL cynbdypy
(13% S).

[PYHT OOCRigHOI AINAHKM XapakTepuayBaBCS ONTUMAanbHUM NS OBOYEBMUX
KynbTyp pH conboBoi BUTAXKM (6,1), HU3LKMM BMICTOM B OPHOMY LWapi rymycy
(3,0 %), cepegHim BMmicTOM asoTy (42,3 MrI/Kr), pyxoMux cronyk docdopy
(170 mr/kr) Ta oOmiHHOrO Kanito (147 mr/kr).

Pe3ynbTaT pocnimkeHHA Ta ix aHanis. [poagyKTnBHICTb LUmnbyni pinyactol
3anexuTb Bil YMOB XUBJIEHHS, PO3Mipy NIMCTOBOI MOBEPXHi Ta Il POTOCUHTETUYHOI
akTMBHOCTIi. Ha noyaTtky BereTauil 36inblUeHHS NMCTOBOI MoOBepXxHi BigbyBanocsd
ayxe noBineHo. Tak, BenvyMHa nUCTOBOro iHAekcy 3miHwoBanack Big 0,10 y
KOHTposni (6e3 BHeceHHA [obpuB) Ta go 0,27 3a BHECEHHSA nepeanociBHOMO
doHoBOro yaoobpeHHs (N120P100K1g0) B MOEAHAHHI 3 NO3aKOpPEHEBUM MNiAXKMBIIEHHSAM
ESPO combitop. BennunHa nuctoBoro iHaekcy 30inbllyBanacs B Mipy pocTy Ta
PO3BUTKY pOCnVH Uubyni n Ha 50-M geHb nicna nociBy gocsirana 3a BHECEHHSA
MiHepanbHux  pobpmB  (Ni1o0Pi100K1g0) 0,35. T[lo3akopeHeBi  NigKUBMEHHSA
MikpogobpuBamu 36inbLUyBanu Len nokasHUK Mamke yTpudi. 3a noegHaHHa ESPO
combitop (5 kr/ra) 3 nepegnociBHMM ygobpeHHaM y asy 3—4 NUCTKM BiH CTaHOBMB
1,50 Ta 3a gBopasoBoro nimkmeneHHs — 1,63 i ESPO mikrotop 1,31, a annikauii
ESPO top 0,91. Y noganblomy Ha (OpMyBaHHS JIMCTOBOI MOBEPXHI aKTUBHO
BMMBAsiO NO3aKopeHeBe NiAXKMBIEHHSA Yy dhady 6—7 nUCTKiB umbyni pinyacTtoi. Tak,
HaMBULLMM MOKa3HWK FNMCTOBOrO iHAEKCY B LeW nepiog AocAraBcs MOBTOPHUM
BHeceHHsaM ESPO combitop Ta ESPO top i ctaHoBmB BignosigHo 2,86 Tta 2,60
(Tabn. 1).

1. BnnuB oo6punB Ta TeXHOSOriN BUPOLLYBaHHA Ha NOKa3HUKN
(pOTOCUHTETUYHOI aKTUBHOCTI LLMOyni pin4yacToi

BapiaHT gocnigy JluctoBun iHaekc Yo, r/icv?® 3a noby
* ] 2x [ 3 | 4 | 5r] 1] 2] 3] 4
1. Be3 no6pus (koHTponb) 0,10 0,35 0,51 1,34 2,40 42 7,8 89 41
2. N120P100K180 (0OH) 0,19 0,52 094 200 2,18 6,0 8,8 116 6,5
3. ®oH + ESPO combitop 15 450 579 313 322 61 98 149 51
(5 kr/ra) dasa 3—4 nucTtkm
4 ®oH + ESPO top (5 kr/ra 0
) baza 3—4 nucTkn '
5. ®oH + + ESPO combitop
(5 kr/ra) ¢asa 3—4 nuctkn 0,27 1,63 2,86 4,78 3,64 50 8,0 155 6,6
+ 5 kr/ra ¢pasa 67 nucTkis
6. ®oH + ESPO top (5
kr/ra) dbasa 3—4 nucTkn
+ (5 «rira) chasa 6-7 0,15 1,19 2,60 3,72 3,54 4,7 79 149 59
NNCTKIB
7. ®oH + ESPO mikrotop (5 0,11 1,31 2,24 3,40 322 53 7,3 132 4.8
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Kkr/ra) pasa 3—4 nucTkn
* 1) 40 gHiB nicnga ciBbu; 2) 50 gHis nicna cisbu; 3) 60 gHiB nicnsa ciBbu; 4) 70 gHiB nicna
ciBbu; 5) 80 gHiB nicns cisbw.

MakcumarnbeHi BENMYMHU LbOro MOKasHMKa BigMivdanuca 4epes Tpu Micaui
nicna nosisu cxogis. [loTim BigbyBanocs 3MeHLWEHHS 3a paxyHOK BiAMUpPaHHSA
nuncTs. 3i 3poCTaHHAM MAOLLi NIMCTOBOI NOBEPXHi 36iNblyeTbCA (POTOCUHTETUYHNI
noteHuian. Ce3oHHa NPOAYKTUBHICTb POCIMH 3anexuTb Big MMOLWi JUCTKIB, a
3HauYuTb Bi4 HOPMM BUCIBY HACIHHA W TyCTOTM X CTOSIHHA. 3a MigBULLEHHS LKNX
MOKa3HWKIB 3pOCTae nrowia JfMCToBOI MNOBEpPXHi, 6BionoriyHn  ypoxan, ane
3MEHLUYETBLCS YNCTa NPOAYKTUBHICTb (POTOCKHTESY [6].

MociBM €K (POTOCUHTE3YIOHI CUCTEMU TMOBWUHHI MaTW BUCOKY 3ararbHy
LLINbHICTb, BENUKY MOBEPXHIO KOHTAKTY i3 30BHILIHIM cepefoBUEM | po3Mip
KopeHeBol cuctemu. Lli ymoBWM perynioTbCa rycTOTOK MOCIiBY Ta MMOLLED
XUBMEHHS pocnuH. BOHM pgocdaraetbCca  onTumisaudielo  ¢akTopiB  I'PYHTOBOI
poaYOoCTi, Bogo3abesneyeHHss Ta yoobpeHHs. Y Hawux gocnigax Ha po3BUTOK
NIMCTOBOI MOBEPXHi, KPiM MOroAHUX YMOB Ta TEXHOSOriT BMPOLLYBAHHS, BMnuBanu
TaKoX YMOBW XXMBMNEeHHA. HepiBHOMIpHICTbL BUNagaHHA onafiB KopekTyBana Takun
BNNuMB. BigMmivyeHO, WO BHECEHHSA MOBHOI 403M MiHEpanbHUX A06pMB NigBULLYBano
KOHLIeHTpaLitlo 'pyHTOBOro po34mHy B no4vaTkoBi nepioan BereTauii. Lle ranbmysano
HapOCTaHHA IWUCTOBOI MOBEPXHi W 3MeHLWyBano mnuCToBUN iHAEKC uunbyni.
3actocyBaHHs O06puMB, WO MICTATb MarHin, mMapraHeub, CipKy, UMHK Ta 60p,
onTuUMi3yBarno poboTy NMCTOBOro anapaTy Ta KOPEHEBOI cUCTEMU, WO 0B6YyMOBUIIO
30iNbLUEHHS He Nuwe OOTOCUHTE3YIOYOT NOBEPXHI, a i Ii aKTUBHOCTI.

CBiTNoO Ansa 34incHeHHs POTOXIMIYHMX peakui NPUHLMMOBO HE € MIMITYHUYUM
doaktopoMm. BogHo4ac OCBITNEHICTb pPOCAMH BUSABMSETbCA HE [OOCTaTHbLOLO.
KoHueHTpauia Byrnekucrnotn B atmocdepi B cepeaHbomy ctaHoBuTb 0,03 %, wWwo
3abes3neyvye nuwe MOMOBMHY MaKCMMasibHOI iHTEHCUBHOCTI (DOTOCMHTE3Y, siKa
pocsaraetbes 3a nokasHuka 0,3—-1,0 % CO, . BaxnuBe 3Ha4yeHHs 3a TakuMx yMOB Mae
TemnepaTtypa oOTodytodoro cepegosuwa. OcobnuBo 3anexaTtb Big  Hel
dOTOCUHTETUYHE doochopunoBaHHs, KapOOKCMNIOBaHHS, nepeTBOPEHHS
dpykTO30—6—-poccaTr y caxapody M Kpoxmasrnb. MakcumanbHOI iHTEHCUBHOCTI
POTOCUHTE3Y POCANHU MONSAPHOro Nosicy AocsrawTb 3a TemnepaTtypu 20-25 °C.
[HridyBaHHA LBbOro Mpouecy 3a BWUCOKMX 1 iHTepBaniB MNoB’s3aHO Hacamnepes i3
IHAKTUBALED pepMeHTIB, WO MOXe HaBiTb NPUrHivyBaTN POTOCUHTES. Y MNOSNbOBUX
yMOBax MNPOOYKTUBHICTb Y TemnepaTypHux mexax Big 16 go 29 °C mamke He
3MIHIOETLCS, WO MOXe OyTn MNoB’A3aHO 3 ymMoBaMu BOA03abe3neyvyeHHd POChUH.
OntmanbHUM gna (POTOCMHTE3Y € HE MOBHE HACUYEHHS TKaHWH BOAOK, TOOTO
BOOHMI gediunt B iHTepBani 5-20 % noBHOro Hacu4yeHHa. CTaH He HaCU4YEHOCTI
NNCTS BOAOK € 3BMYaAMHUM Ons HaseMHux pocnuH. lMoganblie o06e3BOaHEHHS
OOYMOBIIOE 3HWXKEHHS IHTEHCMBHOCTI hoTocMHTEe3y, a 3a BTpatn 50 % Bogu —
NOBHE WMOro ranbMyBaHHA. |HTEHCUBHICTb (OOTOCUHTE3Y 3a HecTadi BOJSorm
3HaxoauTbca B 06epHEHO MPOMNOPLUIMHIN 3aneXHOCTi Big MOCYXOCTINKOCTI POCIVH.
O6e3BOQHEHHA TKAHMHM BNNMBAE Ha CTaH NPOAMXOBMX OTBOPIB, Big PO3Mipy SKMX
3anexXuTb HAOXOMXKEHHSI BYINIEKUCIIOTU OO0 TKAHMH NUCTKA. 3a NOBHOrO HAaCUYEHHS
MOro BOOOK MPOAMXM 3aKpuBalTbCA. HecTtada Bonoru ranbMye pereHepadito
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akuentopa BYrNeKuMcrnotm — pubynosobidpocdaTy W 3HUMXKYE EHepreTuyHy
edeKkTMBHICTb  (poTodpocdopuntoBaHHs.  BigmiyeHo  nimiTyloumMn  BANUMB  Ha
HaApOCTaHHA JINCTOBOI MOBEPXHI Ta Ha (OOTOCUHTE3YKYYy aKTUBHICTb POCHWH
MNOCYLUNMBUX MOTO4HUX YMOB. Y4YeHi CTBEpOXYHTb, LO OCHOBHOK MMPUYMHOIO
3MEHLUEHHSA HTEHCUMBHOCTI (POTOCMHTE3Y B YMOBaX 3aCyxu € MOpYyLUEHHS WOro
CBITNOBOI ha3un, 3yMOBfieHe HeEraTMBHUMW 3MiHAMU CTPYKTYp MeMbpaH Tinnakoigis.
B ymoBax nigBuweHux TemnepaTyp Ta 00Oe3BOAHEHHS MOPYLIYETbLCA €OHICTb
cBiTNoBOI pasn poTtocmHTesdy 1 cpikcadii Byrnekucnoro rasdy [5]. 3a 3Ha4HOro
NigBULLEHHA TemnepaTypu Ta HecTadi BOSMOrM CrocTepiraeTbCa K iHribyBaHHA
doTodhoCHOPUNIOBaHHS, Tak i pO3aiNeHHs eNEKTPOHHOrO TPAHCMOPTY N YTBOPEHHS
ATO® [7]. Bigomo, WO 3a BOAHOrO CTpecy Cno4vaTtky ranbMyeTbCs HEUMKMNIYHUN i
LUMKITIYHUA TPaHCMOPT €NEeKTPOHIB i noB’s3aHe 3 HUM (hoTodoChopuntoBaHHs, a
NOTIM NiACUMNEHHS PO3PIAHIOYOT 4il, WO CYyNPOBOMAXKYETECA 3MEHLLUEHHSIM BEMNYNHN
BigHoweHHs AT® / HAOPK [2]. 3MiHM y BHYTPILWHIX npouecax y Hawmx ymoBax
nposaBunuca Yepes oopmyBaHHs y ¢asy 4-5 nucTkiB umMbynuHn Ta nepexig il go
CTaHy CMOKOH0.

[Ona onTumManbHOrO yHKUIOHYBaHHA (OOTOCMHTETUYHOIO anapaty pPOCIUHU
MNOBUHHI ByTK 3abe3neyeHi yCciM KOMMIEKCOM Makpo- WM MikpoenemeHTiB Ha OCHOBI
cBOIX gocrnigkeHb we innep HO.€. [1] ginwoB OO BUCHOBKY NpO Te, WO YMOBU
MiHEPANbHOrO >KMBIMIEHHS BMMMBalOTb HA BMACTUBOCTI JNIUCTKA 4Yepe3  3MiHy
KOHLUEeHTpaLii nirMeHTiB, OBOAHEHOCTI M MOBEPXHEBOI LUiNIbHOCTI CyXOl PEeYOBMHM.
MiHepanbHe XMBMEHHS 304iMCHI0E OCHOBHWW BMSIMB HA MapameTpu NUCTKIB, nepLu 3a
BCe, 4epe3 KOHUeHTpauito OTOCUHTETUYHMX nMirMeHTiB. PiBeHb HaknagaHHsa B
NINCTKaXx Pi3HUX OiNAHOK cnektpy AP 3anexuTb Bid YMOB MiHEPArIbHOMO XXUBMEHHS ¢
HOCUTb YiTKO BUpPaXXeHUN CerieKTUBHUM XapakTep, L0 MOXe CYTTEBO BNNuBaTW Ha
OCHOBHUWI €HEPreTUYHNN NPoLLEC — POTOCUHTES.

YOobpeHHsA pPOCNWH OCHOBHUMMW efleMeHTaMun MiHeparbHOro >KMBIIEHHS He
006ymOBNIOBaro 3MilLEHHA OCHOBHUX MaKCMMYMIB CNEKTPY MOrMMHAHHA NUCTKIB, Y
TOM Yac SIK OCHOBHMI MaKCUMyM MpPOMNyCKaHHS 1 BiabuBaHHA, a 3BiACU 1 MiHIMYM
NOrfMHaHHA B obnacTi BMMMOro BMnpomiHioBaHHA 3a 500 HM, MOXe 3MilyBaTUCh
y CTapux nucTkiB y BGinbll JOBroxBniboBOMyY crnekTpi. [MigcuneHe X1UBNeHHS OgHUM
i3 MakpoenemeHTiB Moxe O0OYMOBUTM CKOPOYEHHS YM MOAOBXEHHSA nepiogy
XUTTEQIANBHOCTI aCMMINATUBHOrO anaparty [4].

Mo3akopeHeBi nNigXMBMEHHA MikpogobpmBamm Ha (POHI nepennociBHOrO
BHECEHHS  MiHepanbHuUX [O06puB  NiACUNIOBANO  a30THE  >KMBIIEHHS, WO
3abes3nevyBano MNOOOBXEHHA nepiogy poboTn acuminsuinHoro anapaty umbyni
pinyacToi Ta nigBuvLLYyBano BENUYUHY He nuwie JFIMCTOBOro iHOEKCY, a W 4YUCTY
NPOAYKTUBHICTb (POTOCUHTE3Y. A30T HEeOoOXigHMM Onsi YTBOPEHHSA aMIiHOKUCIIOT,
CUHTE3Y nNirMeHTIB i OINkiB 9K enemeHTiB CTPYKTypu Xxfioponsiacrta, a TaKox
doepMeHTIB, WO KaTani3yloTb peakuito poTocnHTedy. KoHueHTpauis a3oTy BUu3Ha4ae
KiNbKiCTb Ta akTUBHICTb PB® — kapbokcunasu. MNpo He3aaTHICTb POCMH e(PEKTUBHO
BUKOPUCTOBYBATM B MNpoLEeCi (POTOCUHTE3Y BUCOKY IHTEHCUBHICTb OCBITNIEHHS 3a
aediumty asoty ceigyatb Aadi T. FO. AHgpeeBoi, A. C. OkaHeHko [1, 9]. HecTtauva
a3oTy HeO4HaAKOBO BMNMBae Ha (POTOCUHTE3 Ha (POHI Pi3HOro ui3ioNoriYHOro cTtaHy
NINCTKIB, 30KpeMa HU3bKUA piBEHb BMICTY a30Ty B KOPEHEBMICTHOMY LUapi IPyHTY
ranbMye )OTOCUMHTE3 Y CTapuX NIUCTKax, arne Mamxe He 3MiHI0E ra3006MiH MOnoanX
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(MOXNMBO Yepes3 MOBTOPHE BUMKOPUCTaAHHSA a30Ty CTapux NUCTKIB). ACUMINAUIMHUI
anaparT y UifloMy po3BMBAETLCS cnabko, nnowia Monoaux fNCTKIB He3HaYHa, TOMY
IHTEHCUBHICTb (DOTOCUHTE3Y 3a as30THOro rorioAyBaHHA [AyXe Husbka. Piske
3HWKEHHSA piBHA nornmMHaHHa PAP 3a HecTadi a3oTy Moxe OyTn OHIEH i3 NPUYMH
NPUrHIYEHHST aKTUBHOCTI (POTOCUHTETMYHOro anapaTy. Kpim Toro, BCTaHOBMEHO, LU0
HecTaya a30Ty 3HA4YHO 3HWXYE 3LaTHICTb XJIOPONnacTiB NepeTBopoBaTN B XiMiYHY
NOrNIMHYTY €Heprito.

3a pedpiumty asoTy, xnoponnactv MalTb Crabkumn po3BUTOK NamMenapHoi
CUCTEMU, HEBENWKY KINbKICTIO rpaH, posipBaHi MiKIpaHHi namenu, a TaKox
nepudpepinHi obonoHku [1, 8]. Taki xnoponnacTn gyxe rineptpodoBaHi 1 MOXYTb
30inbwyBaTMCb Yy [ABa, TPU pasu MOPIBHAHO 3 XfoponnactamMu POCIvH, SKi
BUPOLLYKOTBCA 3a ONTUMarnbHUX YMOB XUBMEeHHs. [logibHa mopgudikauis TOHKOT
CTPYKTYpW NnacTug nepelikogxae HeobxigHoMy oBMiHy boTOXiMiYHUMK dhoHOaMU
N cybcTpaTtamu, WO 3HAYHO 3HWXKYE IX aKTMBHICTb. [ediumt asoTty, doccopy 1
Kanito nopyLuye CTPYKTYpYy XJSIOponnacTiB Ta aKTUBHICTb OKPEMUX NaHLUIorB npouecy
acuminauil ByrneBoaiB, 3MIiHIOE aKTUBHUM CTaH (POTOCUHTETUYHOrO anapaTty i 4K
Hacnigok oOyMOBMIOE pi3Ke 3HWKEHHA edEKTUBHOCTI BUKOPUCTAHHSA COHSYHOI
eHepril.

docop y BuUmAAi NoxiagHUMX OCHOPHOI KUCIOTU BXOAUTb OO CKragy
akuentopie CO, i NpOMiXKHUX NPOAYKTIB (POTOCUHTE3Y, BUKOPUCTOBYETHCHA Ha
cuHTe3 AT®. docdaTu € cknagoBo YacTUHOW dhocdaTmaiB | HYKNETHOBUX KUCOT.
BoHn nigBuLLyOTb IHTEHCUMBHICTL K (POTOXIMIMHMX, TaK | TEMHOBUX peakuin
doTocnHTedy. Hagnuwok docdopy ranbmye Len npouec, 04eBUOHO, BHACNIOOK
3MiHN MPOHMKNUBOCTI MembpaH. 3a HecTadi kKanito B TKaHMHax 3acBiTna cnabko
BiOKPMBAOTLCA MPOAUXM W HEeOOCTaTHbO 3aKpMBalTbCA B TEMpPsBi, a TaKoX
PYMHYETBLCA CTPYKTYypa rpaH XnoponmnacTi..

BupiwanbHe 3Ha4YeHHs AONs 3pOCTaHHS BpoXak Mae 36inblieHHs po3MipiB
dOTOCUHTETMYHOrO anapaTty. Llel nokasHuMK NO3UTUMBHO KOpPEse i3 po3mipamu
NUCTOBOI MNOBEPXHI M HeraTMBHO 3 IHTEHCUBHICTIO oTocuHTe3dy. [ligcymkoBa
POTOCUHTETMYHA NPOAYKTUBHICTL (YypoXan) € pe3ynbTaTOM CKOOPLAWHOBAHOI
AiSNbHOCTI  POTOCUHTE3Y4YOI cuctemun. BoHa BM3HavaeTbcd, 3 ogHoro OOky,
YUCIIOM i po3Mipamu, a 3 iHLWOro — iHTEHCUBHICTIO POBOTM 1 NPOMNYCKHOK 34aTHICTHO
poboumx oguHMUb 4YMm  cucteM Binbll  HM3bKOro nopsaaky. 3a onTumisauil
BOOo3abe3nevyeHHa 1 MiHepanbHOro XWMBMIEHHS B MoYaTKoBi ¢)a3uM pocTy 3a
BiQHOCHO HeBeNUKMX O06’eMiB acUMMINSHTIB Ta €Heprii gns poCcTy KOPEHIB,
POTOCUHTETMYHMI anaparT i3 MPUCKOPEHHAM MOYMHAE npauoBaT Ha ocobucTumn
piCT i (OpMyBaHHA OpraHiB, CUHTE3YIOYM Y BEJIMKUX KiFIbKOCTSAX a30TOBMICHI
CMNOSIYKM W aKTUBHI perynsatopu pocTtoBux npouecis. Ane y BIiONOBIAHOCTI i3
reHeTUYHOK MpOorpamMord TOro TUMy JNKUCTKIB, Nif KiHeub BereTtauil, NigCUIETbLCS
YTBOPEHHSA iHriGiTOpiB, SKi MOCTYNOBO MNPUNUHAKTb TX picT. Ona pi3HUX piBHIB
dhakTopiB I'PYHTOBOI POAKYOCTI XapakTepHi NeBHi onTMMaribHi HOpMK nociBy. 3a
HU3bKOI 3abe3neyeHOoCTi (0COBNMBO BOAOK N efieMEHTaMU XMUBMNEHHS) B MociBax
PO3BMBAETLCA HE OOCTATHA NNoLa NUCTKIB, LLO | € OCHOBHOK MPUYUHOKO 3HKEHHS
ypoXal HaBiTb 3a BIQHOCHO HOpMarbHUX CepefHiX MNOKa3HUKIB  YUCTOI
NPOAYKTUBHOCTI POTOCMHTE3Y. He pigko BMCOKa YyTNUBICTb POCTY M PO3BUTKY OO
3MiHM YMOB BO03abe3neyYeHHs1 € BaXXNMBUM DAKTOPOM, SIKUIA BU3HAYaA€E BENUYUHY
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BpOXato Ta moro gkictb [3]. BHeCeHHs MiHepanbHMX JoOpMB ONTMMI3yBano yMOBM
XMBMEHHS Ta CMPUSINO MiABULLEHHIO NPOAYKTUBHOCTI doTocuHTesy ao 11, 6 r/icm’y
nepiog bopMyBaHHSA LMOYNHN.

MigxneneHHs MikpogobpmBamu akTuBidyBano poboTy KOPEHEBOI cucTeMw,
CNpUANO 3pOCTaHHIO POTOCUHTE3YIOYOT MOBEPXHI Ta i aKTUBHOCTI. [1po Ue cBig4nTb
3poctaHHa UM® Big 4,2 r/lcm® y koHTponi (6e3 nobpwB) Ao 15,5 3a ABOPa30BOro
nosakopeHesoro nimkmereHHa ESPO combitop Ha ¢oHi nepenoCiBHOroO BHECEHHS
MiHepanbHuUX 0obpwue. Cnig BiAMITUTW Ail0 MarHito Ta MapraHuto, Lo Cnpusanm He
nuwe HapOoCTaHHIO NUCTOBOI MOBEPXHi, ane W nigBUWEHHI il aKkTMBHOCTI. 3a
BUKOPUCTaAHHA  nucTtoBol  annikaudii ESPO  combitop  nokasHukn  ynctoi
NPOAYKTMBHOCTI (poTOCUHTE3y LmMbyni pinyactoi 3poctanu ao 14,9 ta 15,5 r/cm®
Bi4MNOBIQHO 32 O4HOPA30BOro Ta ABOPA30BOro BHECEHHS.

POTOCMHTETUYHA aKTUBHICTb MOCIBIB UMOYni 3MeHLwyBanacs 3a akTUBHOro
dopMyBaHHs LUMBynuHW. MokasHmkn YN sHmnsmnnuca oo 4,1 r/cm? y KOHTponi Ta 6,6
r/lcm % 3a gBopasoBoro nimxveneHHs ESPO combitop Ha doHi nepeanociBHOro
yOooOOpeHHs.

YpoxanHicTb  6esnocepeaHbo n0|3 f13aHa 3 BESIMYMHOK (POTOCUHTETUYHOIO
noTeHujany. Moro nigsuiienHs 4o 1000 m? 3a foby 36inbLUye YpoXxaitHiCTb KybTypu Ha
0,01 T/ra. Tloganblie 3pOCTaHHSA CYNPOBOMXKYETLCA MOCTYNOBUMM  3HWKEHHSM
ypOXXarHoCTi. [1o3UTrBHA Kopensuida BigMideHa MiXK ypOXKanHIiCTIO Ta iHAEKCOM NUCTOBOI
noBepxHi. [MiaBUWEHHS iHOEKCY JNIMCTOBOI MOBEPXHI Ha OOMHUUIO B iHTepBani 2-8
Bignosigano 30inblUeHHI0 ypoxanHocTi Ha 3,17-3,61 1/ra. OnTumanbHa BenuuMHa
iHOEKCYy InMCTOBOI MOBEPXHi 3a BUPOLLYBaHHS UMByni pinyacTtol CcTaHoBUTL 4-6.
MakcumanbHa BennyMHa LbOro rMokKasHuKa, K i POTOCUHTETUYHOro noTeHuiany,
3abesnedyBanaca 3a Mo XMBMEHHA 225 cM?. 3MeHLeHHs i 3 225 no 36 cm?
0BYMOBUITIO 3HWKEHHA B 2,3 pa3n NoKasHMKa YMCTOI NPOOYKTUBHOCTI pOTOCUHTE3Y W
Aesike 3pOCTaHHA KoeqilieHTy Moro eekTuBHOCTI. [MiABULLEHHA OCTaHHLOrO, y Mipy
3arylleHHs, CBiOYUTb MpPO MPUCKOPEHHs TemniB  opMyBaHHA umbynuHM. 3a
3MEHLLUEHHS MIOLL XXMBMEHHS NiOBULLYETLCS TOBAPHICTb, ane 3MEeHLLYETbLCA cepeaHs
Maca umbynuHu. MakcumanbHUin Buxig Lmbyni-pinkM ogepXaHuin 3a NoLLi XXMBIEHHS
81-144 cM?, opHak BepxHs ii Mexa He 3abesnedyBana CTIKOro BU3piBaHHA LmGyni.
3acTtocyBaHHA KBagpaTHUX CXeM pPO3MILEHHA POCHAWH MiABULLYBANo BESIMYUHY
ONTUMAarnbLHOTO iHAEKCYy NMCToBOi moBepxHi. B ymoBax Mongasii ®I1 3,5 mnH M 3a
noby/ra, iHoekc nwmctosoi nosepxHi 3,54,0 i Uld 3 r’m? 3a poby 3a rycrotu
800 Tuc. wrt./ra, 3abe3nevyBanacb ypoxanHicTb umbyni copTy BepTioxaHcbka 40 piBHA
40,0 1/ra [1,6]. MNMpouecn OTOCUHTEIY 1 a30THOrO OBMIHY TICHO MOB’A3aHi Mk COBOI0.
3a 6inbLU iIHTEHCUMBHOIO POTOCMHTEY B BNk pOCNNH BKIHOYanach BinbLua KifbKiCTb He
TiNbKn Byrneuto, ane 1 asoty. 3a A.A. Hnannopesuyem [9], ogHi€eto i3 OCHOBHUX NPUYUH
3MiHMW CcKnagy W pPi3HOBMOHOCTI MPOAYKTIB  (DOTOCUMHTE3Y MOXYTb CIY>XUTb  PI3HI
CriBBiOHOLLEHHST B 3abe3rneYeHHi poCcnunH ByrneuemM Ta a3oToM, OCOOMMBO HITPaTHUM.
Hitpaty, Wo HaaxoasaTb 40 POCNUHKW, nepen BUKOPUCTAHHAM ON19 CUHTE3Y OpraHivHMX
PEYOBVH MOBUWHHI BiAHOBMOBATUCL, a ANs Uboro HeobxigHa HAL® H,. Y pesynbrari
LIbOr0 OCTaHHSA BUKOPUCTOBYETHLCS HE ANl YTBOPEHHS BYrNeBoiB, @ aMiHOKUCIIOT.

PesynbTtaTi Hawmx gocnigXeHb cBig4aTtb Npo Te, WO BHECEHHS MiKpoaobpumB
y NO€AHaHHI 3 MiHEpanbHUMK 3a NepeanociBHOro yaobpeHHs, CTBOpIOBano YMOBMU,
32 SKMX nigBuLlyBanuca €K MOKaA3HWKM JNUCTOBOrO iHOEKCY, TaK | u4ucTa
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NPOOYKTUBHICTE  dpoTOoCcuHTedy (YMNP). Cnig BigMITUTM, WO nNpoBeLEeHHSA
NMO3aKOpPEHEBUX MiQKMBMNEHb Oo6puBamMn, WO MICTATb MapraHeub i MarHin 3
MiHepanbHuMmn  gobpmBamn  (N1x0P100K1g0)  akTuBidyBano  oyHKLiOHYyBaHHS
POTOCMHTETMYHOIO anapaTty POCINUH NPOTArom BereTauii (Tabn. 1).

AHanisyoun oTpumaHi gadi, cnig BigMIiTUTW BNAMB YMOB BUPOLLYBaHHA Ha
POTOCUHTETMYHY LiANbHICTb pocnvH. Bigomo, wo 3a gediunty BoAM B KNiTUHAX
3HWKYETBCA IHTEHCUBHICTb AUXaHHSA, ke 0OyMOBMOE ranbMyBaHHSA DOTOCUHTESY.
3a BUCOKMX TemnepaTtyp Ha (POHI NPUMNUHEHHA CUHTE3y pOChnHA iHTEHCUBHO
BUTpa4vae opraHiyHi pevyosmHW. ABTOp [1] BCTaHOBMB, WO B yMOBax HapoCTak4ol
3aCyxy B TKaHMHaxX pPOCMWH, Tigponi3a nepeBaXa€ HaL CUHTE30M, €efleMEHTU
XUBNEHHs Bce Binblle BUKOPUCTOBYHOTBECA B MiACUITOIOYOMY npoueci AnxaHHs 6e3
NMOMNOBHEHHA Ta BHACNIAOK NPUrHideHHsa oOoTOCUHTe3y. HepiBHOMIpHICTL onaais Ta
NiABUWEHHA TemnepaTypu BUCTYNnanu nimMitTylounmMm dpakropamun ansg opmyBaHHS
BpoOXato uUubyni pinyactoi M BAnuBanuM sK Ha OpMyBaHHS (OOTOCUMHTE3YHOYOI
MOBEPXHI, TaK i Ha 1T aKTUBHICTb.

BuUcHOBKMU. Takmm YMHOM, CTBOPEHHSA OMNTUMAanbHUX YMOB >XWUBMEHHS €
BaXXIMBMM [it04MM  (PaKTOPOM, SIKMA BMAMBAE K Ha HaApPOCTaHHS acCUMINIOKYOI
NOBEPXHi pOCnuH LMbyni pinyactol, Tak i Ha 11 NPOAYKTUBHICTb. 3acCTOCyBaHHSA
MiHepanbHux 0obpusB (N120P100K1g0) Y NOEQHAHHI 3 NO3aKOpeHEBUM MiLXKUBNEHHSM
ESPO combitop, ESPO mikrotop Ta ESPO top ctBoptoBanu Taki yMOBM pPOCTY Ta
PO3BUTKY POCIIVH, AKi 3abe3neyyBany iXx MakcuMmaribHy acuUMIntoYy OianbHICTb.
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PaccmompeHb! pe3yribmambl U3y4YeHUsl 8IUSIHUSI 8HEKOPHEBbLIX MOOKOPMOK
MUKpOyOOobpeHuUsiMuU Ha rokasamesiu  ¢pomocuHmemu4yeckol akmueHocmu
(nucmoeoli uHdekc, Yl®) nyka pendyamozo npu ebipawusaHuu 8 ycrio8usix
JlesobepexxHol Jlecocmenu YKpauHsbl.
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Mukpoydobperusi, ESPO combitop, ESPO top, noOkopmMku, niucmoeolu
uHOdekc, YI® (yucmasi npodykmueHocmb ¢homocuHmesa), nyK perndamaidl.

The influence of foliar application on photosynthesis indexes and on
photosynthesis efficiency of onion was studied in conditions of Left-bank Forest-
Steppe of Ukraine.

Microfertilizers, EPSO combitop, EPSO top, feeding, leaf index,
photosynthesis efficiency, onion.
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