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CUCTEMMU KUBJIEHHS Binnuyvrxuii nayionanenuil azpaprui
YHIgepcumem

Ilpoyec ¢homocunmeszy ma inmencusnicms 020 pobomu € OCHOB0I0 ((PopmysanHs
HPOOYKMUGHOCMI  POCIUH 1 DPIHS  YpOoduCAliHOCmI  azpodimoyenosie  cilbCbK020CHOOAPCLKUX
Kyaemyp, ¥y momy wucni  coi. OOHUM i3 OCHOGHUX 3A60AHL CYUYACHUX THMEHCUGHUX MEXHONO02Il
BUPOULYBANHSL € CIBOPEHHS ONMUMANbHUX YMOG OJIst PO3GUMK) ACUMINAYTHHOT nosepxui, ii mpueanoi
Ppo6omuU Mma MAKCUMATLHO20 HAKONUYEHHSL OP2AHTYHOT PEYOBUHY POCTUHAMU.

YV oaniii naykoei cmammi naseoeno pesynomamu nOAbOBUX OOCAIONHCEHb WOOO OOCTIONCEHHS
8NIUBY OIONOCIYHUX Npenapamie pizHo20 MexXaHizmy Oil cmeopeHux Ha OCHOGI (hocghop i xaniil
MOOGINIZyI0UUX Ma MiKOpUu3ogopmMyyux 6axmepiii, Ha homocunmemuyny NPOOYKMUGHICMb NOCIBi8
Col 30 pi3HO2O PiBHA MIHEPATILHO20 YOOOpeHHs, a came HA OUHAMIKY NI0ul JUCMKOBOI NOGepXHI,
Gopmysanns  pomocunmemuynoco  nomeHyiany — nOCigie  ma  YUCmMoi  NPOOYKMUGHOCHI
¢omocunmesy.

Honvosi docrioocentnss NPOBOOUNUCL HA CIPUX TICOBUX CEPEOHbO-CYIUHKOGUX IPYHMAX HA
docnionomy noni HJ{I' «Aeponomiuney BHAY enpoooeic 2017 — 2021 poxie. 3a pesynsmamamu
npoeedenux oCHiodicens ma onpayo6anti OMPUMAHUX OAHUX 6CMAHOGNIENO, WO BUKOPUCIIAHHS )
nepioo nepeonocieHoi Kynresmueayii pyHmoso2o 6iooobpusa I paynogixc y Hopmi 5 n/ea ma
nposeoentst nepeonocieHoi o6podxu nacinus dionpenapamom Mixogpeno y nopmi 1,5 1/m na goni
NnO6HO20 MinepansHo20 Yooopenns NegPsoK sy 3a6e3neuysano popmysants MaxcumaisHol 'y 00Caioi
naowi acuminayitinol nosepxui 40,4 muc. M/za, o nepesuuyysano Koumpoas na 11,6 muc. Mz,
Kpivm moeo Ha ocHogi nposedenux po3paxyHKié 6useneHo, wo Oanuil eapianm YO0oOpeHHs
3abe3neyus hopmysanns i Haileuwo2o y 0ocrioi pomocunmemuyno2o nomenyiany Ha piehi 3,153
Man. M 0ib/ea, ma wucmoi HPOOYKMUGHOCH (POMOCUHMESY, SIKA 3IENCHO 6i0 MidCPasHO20
nepiooy cmanosuna 5,44, 2,16, 1,76, 2,53 ma 1,34 r/M® 3a no0y. Takooc y cmammi HAGEOeHO
pe3yremamu  KOpeasyiliHux pOo3PaxyHKie  mIiCHOMU 363Ky MidC NAOWe JUCMKOB0I NOGEPXHI,
KITbKICIMIO HAKONUYEHOI CYXOI PeyOBUHIU MA PIGHEM YPOHCAUHOCHI.

Kmwouoei  cinosa: cos, yoobpewns,  Oionmpenapamu,  Mikopuza,  QomocuHmemuyna
HpOOYKMUGHICH®b.

Taoa. 1. Puc 3. Jlim 15.

IHocranoBka nmpoGaemu. [Lmomn nociBy coi B Hamii KpaiHi 3a OCTaHHI POKH
HAaOyM 3HAQUHOTO TMOIIMPEHHS TMOPIBHAHO 3 I1HIIMMH KYJBTYPaMH TPYyNH
3¢epHO0000BUX. JlaHa TEHJECHIS 3yMOBJICHA BUCOKUM MONUTOM Ta MOCTIHHUM
3POCTAHHSIM YaCTKW 3€pHA COi y 3arajJbHOMY €KCIOPTI POCIMHHHMIBKOI MPOIYKILI.
OcranHiMM pokamMu B YKpaiHi BUOyAyBaBCsS TNOTY>KHMHA MOTEHLIAT LIOJ0
BHUPOIIYyBaHHs Ta NEPEPOOKH 3¢pHA COi. 3pOCTAHHS IUIOINI MOCIBY Ta YpOXKaHHOCTI
3epHa coi MOke OyTH JOCATHYTE TUIbKH 32 PaXyHOK BIPOBAIKEHHS CHEPTOOIIATHAX
Ta €KOHOMIYHO BUTIJHUX TEXHOJOTH ii BHPOLIYBaHHS, Y TOMY YMCII 3 IIAPOKUM
BUKOPUCTAHHSM (DakTOpPiB 1HTEHCU (DIKALli, y TOMY YKCIl 3 eeMeHTaMu O10710T13anii

[3].
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BukopucranHs OionorivHux AOOPHUB Ta MpenapariB pi3HOro MExaHi3my aAii Ha
(OH1 MIHEPAIBHOTO YAOOPEHHS B MEPLIY YEPry HAMPABICHO HA MOKPAIIEHHS YMOB
moa0 3a0e3NEUYCHHsT POCIMH HEOOXITHUMHU €IEMEHTAMH >KMBIICHHA. bakrepii
NPOAYLEHTH, SIKI € OCHOBOK OlompemapariB y NPOUEC] CBO€I KATTEMISUTBHOCTI
NEPEBOJATh HEPYXOMI cnonyku (ocdopy 1 Kaliro y GopMmy JIETKOAOCTYIHY IS
POCJIMH, a TAKOX MIABUILYIOTh €(PEKTUBHICTh BHECEHUX MIHEPATBHUX JAOOPUB, KPIM
TOrO JaHl MpenapaTtd MIABUUIYIOTH CTIMKICTE POCAMH 10 PI3KAX KOJHMBAaHb
TEMOEPATYPA Ta IHIOUX HECOPHUATIMBUX (PAKTOPIB 30BHIMIHBOIO CEPEAOBHILA.
BukopucranHs 6ionoriyaux 100puB Ta OlompenapariB TAKOXK MO3UTHUBHO BILIMBAE HA
NOKA3HUKH POJIOUYOCTI IPYHTY, 1 y 3HaUHIA Mip1 3a0e3neuye ix nokpameHHs [10].

OpauM 13 BH3HAYaIbHUX (HAKTOPIB (HOPMYBaHHS BUCOKOi MPOAYKTHBHOCTI
POCIMH Ta BPOXKAWHOCT1 MOCIBIB CUTbCHKOTOCIIOAAPCHKUAX KYJIBTYP, Y TOMY YHCHI 1
COi, € IHTEHCUBHICTh (POTOCUHTETHYHOI MPOAYKTUBHOCTI MociBiB. KnrouoBa ponb y
AKyMyJIdilli OpraHi4YHOi PEYOBMHM POCIMHAMM BHACTIAOK  (POTOCHMHTETUYHOI
JISUTBHOCT1 HAJIEXKUTh IMapamMeTpaM TUIOLII TMCTKOBOI moBepxHi [11].

DOTOCHHTE3 — HAA3BUYANHO BAKIIMBUNA B SKICHOMY 1 KUIBKICHOMY BIJHOIIEHHI
OPOLEC >KMBIEHHS pOciuH. lle mepBHHHWI CHHTE3 OPraHiYHMX PEYOBHH, SIKI €
JDKEPEIIOM €HEPTii AJIs BCIX )KUBUX POCIMHHHX OpraHizmiB. 90-95 % peyoBHH 3 SIKUX
y MaiOyTHBOMY CKJIQJAEThCS ypoxail (POpMyeTbCs came y JIMCTKAX Yy MNPOLEC]
dotocuntesy [7].

Pocnunm coi 3a paxyHOK YHIKQJIBHUX BJACTUBOCTEH CBOiX JIUCTKIB, CTEOEI,
KJIITHH 1 KOPEHEBOI CUCTEMHM € CBOEPIIHUMHU OlOJIOTIYHUMHM MEXaHI3MaMu, SKi
IPALOKOTh 3 BUCOKOK €()EKTHBHICTIO, TP IBOMY BUKOPHCTOBYIOYM €HEPIIO COHIIS,
BYIJIEKACIMHA Ta3, CUMOIOTMYHO 3B’SI3aHUH a30T, BOAY Ta MIHEpalbHI PEUOBUHH
IPYHTY, OJHOYACHO CUHTE3YIOUM HAWIIHHIIII OpPraHiuHl CHOJYKH — MPOTEIH, KU,
BYTJIEBOJIM, BITAMIHM, Pi3H1 PepMEHTH. 32 PaXYHOK LMKJIIYHO NOETHAHUX Y COi IBOX
(OYHIAMEHTAIbHUX JIJI1  POCIMHHMIITBA (PI310JIOTTYHUX TPOLECIB — O10JI0TTYHOT
¢ikcamii a3oTy 1 QOTOCHHTE3y JaHa KyJbTypa B MOBHIA Mipi 3a0e3mneuye cebe
010JI0TTYHUM Aa30TOM, MPH LBOMY 3AJIMLIAKOYHA WOTO MEBHY YaCTWHY Y I'PYHTI, OIO B
CBOIO 4epry 3a0e3nedye OTPUMAaHHS €KOJIOTTYHO YMCTOI MPOAYKII Ta 3HUKYE
AHTPOIMOTCHHE HABAHTAXKCHHS HA TOBKULIA |5, 9].

BceraHoBneHO, M0 BEIMYMHA ACUMUIIOIOYOI MOBEPXHI POCIIMH Ta TPUBAICTH ii
akTUBHOI  poOoTH, €  KIH4YoBUMU  (akropaMu  (HOPMYBaHHS  BHCOKOTO
(POTOCMHTETHYHOTO MOTEHLIANY MOCIBIB Ta YKACTOI MPOAYKTHUBHOCTI (POTOCHHTESY,
oo y COBOKW 4Yepry  (¢opMye PiBEHb BpokailHOCTI. IcHye TicHMI npsamuil
KOPEJSAIAHUA 3B°SI30K MK pO3MipaMH TUIOLII JIACTKOBOI MOBEPXHI B MOCIBaX 1
piBHEM yposkaiHOCTI. [Ipy MiABMIIEHHI Yy MOCIBaX 3arajlbHOi IUIOLI JIMCTKOBOI
NOBEPXHI 3pOCTA€ 1 YPOXKAWHICTh, y TNEPIIy YEPry 3a PaxyHOK MOTJMHAHHS
poCIMHAMH OlIbIIOT KITBKOCTI COHAYHOI pamiamii 1 (OpMYBAHHSIM OPraHivyHO{
pevyoBuHH [4].

Ha BenuumHy MUCTKOBOi MOBEPXHI Ta TPUBATICTH ii IHTEHCMBHOI pOOOTH Mae
Oe3nocepenHiii BIMB pana (akTopiB, a came: YAOOPEHHs, OMaau, TEMIEparypa
NOBITPS, CTPOKHU C1BOM, 0OpOOITOK IPYHTY Ta 1H. [7].
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BpaxoByroun crTpareriyHe 3HA4YeHHs COi JJIs arpapHoro cekropa Ta ii
€KOJIOTIYHY LIHHICTh BAXIMBAM Ta AKTYAIbHUM 3aBJAHHSIM € TNOIIYK MIISAXIB
NIABUIICHHS ii MPOXYKTUBHOCTI Ta ypoKaiHOCTI. JlJIs TOBHOLIHHOI peami3amii
JAQHOTO 3aBAAHHS HEOOXITHE TIUOOKE BHBYCHHS (PI310JIONIYHMX TPOLECIB Ta
0ocoOmmMBOCTEH  (OpMYBaHHS NPOAYKTHBHOCTI POCIAMH, Yy TOMY 4dCal 1
(POTOCUHTETHYHOI, B 3aEKHOCTI BiA IHTEHCH(]IKAli CUCTEMH yAOOPEHHS
eleMeHTaMu 010J10T13amii.

AHaJIi3 OCTAHHIX AOCHIKeHb i myOsikaumiii. JloCHKEHHS MPOBEACHI Y
3aKmaal BUIIOi OCBITH «[IOAUTBCEKOMY NEP’KABHOMY YHIBEPCHUTETI» MMOKA3aJIH, IO
MaKCHMaJIbHa Y JOCHi/i IIIONIA acHMiNsuiliHoi moBepxHi 47,8 Trc.M>/ra 3adikcoBana
y copty coi Appara. [lpu domy y pi3HHX copTiB Oyja HEOJHAKOBA PEaAKIlis Ha
01070T14YHI MpenapaTv, TaKk Ha BHECEHHS DybBOryMiHy HAHOUIBIIMM MPUPOCTOM
acCUMUISILIIHOT MOBepXHI pearyBanu coptu PorizHsHka, Tpiaga # Appara, a Ha
IHOKYJISIIF0  HaciHHA — PorisHsHka W Opdeil. MakcumanbHHA  TOKa3HUK
doTocHHTeTHYHOTO MoTeHmiany (3,592 MuH. M° 1i6/ra) 3a6e3nedyBaB IOCIB COPTY
coi Appara 3a mpoBencHHs 1HOKyJiAUii HaciHHs (Pu3oaktuB + MikoppeHna), 1BOX
M03aKOPEHEBHX MIHKUBIICHb DyJIEBOrYMIHOM Ha TJI1 BHECEHHS MIHEPAIBHUAX JOOPHB
y 1031 N3oPgoKoeo.

BceranoBneHo, Ha [OCHIAHMX TMOCIBaX COI HAKONMYEHHS CyXOi PEYOBHHHU
BIIOYBAJIOCh JAOCUTH IHTCHCHUBHO. [HOKyNssHTH PuzoaktB 1 MikodpeHa, a Takox
JOOPHBO [UIsl MO3AKOPEHEBUX MMIIKUBICHL DyJIBBOCYMIH MiJABHILYBAJIA KUIBKICTH
HAKOMWYEHHS CYXOi PEUOBMHHU MOCIBAMU COi, a Cepell COPTIB, IO JOCHIIKYBAIUCS,
HaliBUIIa KUIBKICTh CyXOi peuoBUHU (opmyBajnacs B coi copty Appara — 10,39 1/ra
[1].

JlocnpkeHHss TpoBeaeHl Ha gociaigHomy moni  [lonaTaBeekoi  aepskaBHOT
CUIBCBKOTOCIIOAAPChKOi  aocimianoi ctanmii iM. M. BaBuioBa mnokasamm, mo
NO3aKOPEHEBI MKUBIICHHS POCJIMH coi MikpoaoOpueamu «Pekconiny 1 «bpacitpem»
Ha (oHI 0OpoOKM HACIHHS «PEKCONMHOM» 3a PaHHBOTO CTPOKY CIBOM CHPHSUIO
CYTTEBOMY 30UIBIIEHHIO IUIOWNI JIMCTKOBOI mOBEpxHI. Halikpammii pe3ynbrar
3a(hiKCOBAHO 3a OOpOOKM HaCiHHS «PEKCOITHOM» 1 MO3aKOPEHEBOrO IMiJKUBJICHHS
«bpacitpenom» — 33,0 Tc.mM*/ra [6].

Kpim Toro pesyapratv AOCHIIKEHb MIOJO BUBYEHHS BILIMBY O10JIOTMTYHHMX
npenapariB Ta MiKpoJ0OpHB HA (POTOCUHTETUYHI TOKA3HUKHU TOCIBIB COi BUKJIAJIEHO
y mpaisgx IHIUX HAyKoBIIB [2, 8,9, 12, 13].

YMOBH Ta MeTOAHKA TMPOBEICHHSI I0CTIIKeHb. [loJbOB1 AOCIIHKCHHS
npoBoaui Bopoaowk 2017-2021 pp. Ha gocmanomy mnomi «HJI ArpoHomiuHE»
BHAY, ske posminnyerscst y ceml ArpoHomiyne. OOpoOITOK IPYHTY HA  AOCHIAHIN
JUISHIL  3aralbHONpUAHATANR [yt 30HM Jlicocteny VYkpaiHM 1 CHOpsSMOBaHHWH Ha
CTBOPEHHSI ONTUMAIILHUX YMOB JUISl POCTY 1 PO3BUTKY POCJIMH COi Ta HalpaBJicHUHA Ha
MAaKCUMAaJIbHE 3HUIICHHS Oyp’siHiB, 30€pEKCHHS BOJIOTHM, BWUPIBHIOBAHHS TOBEPXHI

TYHTY.
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[TonboOBI AOCHIAM TPOBOAMIM HA CIPOMY JIICOBOMY CEPEIHBO-CYTIIMHKOBOMY
rpyHT1. OpHAN AP JAHOTO TUITY IPYHTY Ma€ ruOuHy 25- 30 cM, Ta miuteHicTh 1,31 —
1,40 r/em’,

MeTor a0CTIIKEHHS AOCTIIUTH TMHAMIKY HApOCTAHHS JIMCTKOBOI MOBEPXHI Ta
IHTEHCHBHOCTI Mpouecy (POTOCMHTE3y B OCHOBHI MEPIOAM Bererauii coi. 3araiabHa
mwioma OoAHiei AocHmiaHOI AinsHKM craHoBMiaa 40 M°,  a oGmikoBoi — 25 M’
Po3minieHHsT BapiaHTIB CHUCTEMATUYHE, MOBTOPHICTH AOCTIAY 4oThpupazoBa. Copt
coi, sikuii BuciBarmm y pocniai Jianema [oximis. 3aranpHa TEXHOIOTIS BUPOLLYBAHHS
coi pekoMeHI0BaHa Juis JIicocTenoBoi 30HM KpiM (akTopiB siKi OyJu MOCTABJIEH] HA
BUBUYCHHS.

Cxema nmosiboBoro pocuiny: @axmop A — Yooopenns: 1) NeoPeoKeo, 2) NeoPeoKeo
+ I'paynadike 3 n/ra, 3) NeoPsoKeo + I'paynadike 5 n/ra, 4) NusPssKys + I'paynadikc
3 m/ra. 5) NysPysKys + I'paynadikc 5 n/ra; @axmop B — Q6pobra HaciuHi:
1) koHTpOJIL (0€3 00p0oOKKM), 2) mpenapatoM Mikodpena (1,5 i1/T). CnocrepekeHHsS
3a MOCIBAMU Ta MPOBEACHHS BIAMNOBIAHMX OOJIIKIB MPOBOJWIM Y BIAMNOBIHOCTI JI0
cneniaaizoBaHux MeToauk [14,15].

Pe3yabTaTn pociimkensb. [1icns nosBu cXoniB Ta MPUMOPAIAIbHUX JIMCTKIB Y
POCIIMH COi TMOYMHAETHCS IHTCHCUBHWI BETE€TAaTUBHUNA PICT, a TOPSI 13 UM 1
HAPOCTaHHS IO JIMCTKOBOI OBEPXHI.

BceraHoBneHO, 10 HApOCTaHHS IUIOUIl JIMCTOBOi MOBEPXHI Y POCIMH COi
BiI0yBaOCd MOYMHAKOYM BiJl (pa3u MOBHHUX CXOJIB IO KiHIS (pa3u IBITIHHS, MiCIA
4Ooro 3a(ikCOBaHO CHOBUIbHEHHS! THTEHCHBHOCTI POCTOBHX MPOLIECIB Ta MOCTYIOBE
3HIKEHHS JAHOTO TMOKAa3HMKA, IO Yy TMEpIly 4Yepry MNOB’si3aHe 3 OI0JIOTTYHUMU
0COOJIMBOCTSIMM KYJIBTYPH, & CaMe€ 3 BIAMUPAHHSM JINCTKIB y HIDKHIX spycax Ta
NEPEPO3NOAITIOM MOKMBHAX PEYOBHMH 3 JIMCTKIB IO FEHEPATUBHUX OPraHiB, MpPOTE,
MPOIIECH PO3BUTKY POCIMH L€ HE MPUIUHSAIOTHCS. BpaxoByroum naHi 0cOONIMBOCTI
JETATbHUI aHaml3 BIUIMBY JOCHKYBaHMX (akTopiB Ha (POpMyBaHHs TUIOLI
JUCTKOBOI MOBEPXHI MU MPOBOJIWIHN Y a3y KIHELb LIBITIHHS.

BHeceHHs y mepeanociBHy KyJbTUBALIKD T'PYHTOBOTO O10JIOTIYHOTO A0OpHBA
['paynadikc y Hopmi 3 ji/ra, Ha (POH1 TOBHOTO MIHEPATLHOTO yA0OpeHHS NgoPsoKep,
3a0€3MeUnI0 3POCTAaHHS IOl JUCTKOBOT moBepxHi Ha 8,9 — 12,7 % abo 3,1 —
4,4 Tic. M*/ra TIOPIBHSHO i3 KOHTDPOJNEM 3aJIEKHO BiJl MEPEANOCiBHOI O6POOKH
HACIHHS MIKOPH30yTBOpIOHOUMM mpenaparom Mikoppenn (1,5 a/T), a 32  HOpMH
['paynadikca 5 a/ra mionia JMCTKOBOT MoBepxHi Oyia Ha 13,5 — 17,1 % abo Ha 3,9 —
5.9 Tic. M*/ra GiNbIIO HiK HA KOHTpOMi. Tak, HA KOHTPOJIBHOMY BapiaHTi IUIOMA
MMCTKOBOI TOBepXHi y (hasi TmouaTky LBITiHHA cTaHoBwna 28,8 Tmc. MY/ra, a 3a
BHeceHHs ['payHadikca y Hopmax 3 a/ra1 5 ji/ra TaHWA MOKAa3HUK 3PiC, BIAMOBITHO
no 31,9 tme.m’/ra i 32,7 Tuc.M>/ra. Ha BapianTax 3 HepeIOCiBHOI 0GPOOKOI0
HACIHHS MIKOPH30yTBOPIOKOUMM npenaparoM Mikoppena (1,5 1/T) mi MOKa3HUKH
CTaHOBHUTH, BilIOBIZHO 34,5 THC. M>/ra Ha KOHTPOIBHOMY BapiaHTi Ta 38,9 Trc. M*/ra
i 40,4 Tc. M>/ra 3a BHeceHHs [ payHdikea 3 /rai 5 n/ra.

Kpim rpynToBOro 6iogo6pusa ['payHa]ikc MO3MTUBHUI BIUIMB HA (OPMYBAHHS
IJIONI JIMCTKOBOi MOBEPXHI Majo 1  MEPEeanociBHE OOpPOONECHHS  HACIHHS
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MikopuzoyTBoprorounM npenaparom Mikoppenn (1,5 n/ra). Tak, y ¢a3i KiHenpb
LBITIHHS HA BaplaHTaxX JOCTIAY 13 MEPEANOCIBHOK 00pOOKOI0 HACIHHS Miko(dpeHIom
njonia JIMCTKOBOI MOBEPXHI Oyna OUIBINOK MOPIBHSAHO 13 BapiaHTamu 0€3 KHOro
3aCTOCYBAHHS Ha 5,7 THC. M>/ra — 7,7 THC. M/Ta.

Tabnuys 1

JIMHAMIKA NJI0I JINCTKOBOI MOBEPXHI POCJIHH COY
32JI€2KHO BiJi 00pOOKH HACIHHA MIKOPHU30YTBOPIIYHM NPENapaTom Ta piBHS

yI0GpenHsl, y cepexabomy 3a 2017-2021 pp., Tuc. M>/ra, M+m**
®a3u pocTy 1 PO3BUTKY
§ w pla] g
%-E Ynobpenns* = é g C:’ E =1 E R E = E;
o 3 g S E EE 553 2 E
&= =
1 11,9£2.0 21,6+2.5 28, 8+3 8 23,6£2.9 18,6421
= 2 12242.0 | 22,0624 | 31,9%43 | 264+3.4 | 20,7422
3 3 12352.1 | 23,6519 | 32,7545 | 272433 | 21,5424
S 4 11,0£1.8 | 20322 | 259+3.4 | 22.8%25 | 17,1£18
5 10,4515 | 204426 | 27,7£3.5 | 23,4427 | 182+18
- 1 12,8422 22942 4 34,5+4.5 272430 21,6421
5 2 13,6523 | 241422 | 38,9+4.6 | 30,5435 | 23,4422
= 3 141422 | 253423 | 40,4%4.4 | 31,9434 | 24,024
-§ 4 123£1.8 | 21,1425 | 31,6%4.1 | 24.7+2.8 | 194+18
5 12219 | 23,5424 | 34,9+40 | 283+£32 | 21,4420
Koedpiyienm eapiayii V, % 8,1 7.4 10,9 95 92
Bionocna noxuora Sx% 2,8 2,3 4,7 3,6 3,5

HpuMimKa:* 1) N6()P6()K6(); 2) N6()P6()K6() + FpayHn(biKc 3 n/ra; 3) N60P6()K6() + FpayHn(biKc
5 n/ra; 4) NysPssKus+ I'payandike 3 n/ra; 5) NusPysKystTpayandike S n/ra.

**M £ m — noBipumii iHTEpBaAN CEPENHBOI ApUPMETUYHOI Ha 5 %o-My PiBHI 3HAYYLIOCTI.

Jrcepeno: cghpopmosano Ha OCHO8I IACHUX OOCTIONCEHD.

[Topsin 13 UMM BCTAaHOBJIECHO, IO 3HWKEHHS HOPMH MiHEPAJIbHUX JOOPUB A0
NysP4sKys cnipusiyio 3MEHIIIEHHIO IO JIMCTKOBOI MOBepxHI Ha 5,0 Tuc. m>/ra —
7,3 Tc. M*/ra. 3a pe3yJIbTaTaMM HALINX AOCHiKEHb BUSBICHO, 110 HA BapiaHTaXx i3
MEHILIOK HOPMOI MiHEpanbHUX NJ0OpUB Ta 00poOKOr HaciHHS Mikodgpenaom (1,5
7/T) 1 BHeceHHsM ['payHadikca y Hopmi 5 j/ra (opMmyBanach mjonia JUCTKOBOI
MOBEPXH1 Ta TAKOMY JK PIBHI SK 1 NMPU BHECEHHI JIMIIEC MIHEPAJIbHUX JOOPUB Y
MMOBHIM HOle N60P60K60.

OTxe, Ha OCHOBI OTPUMAHUX PE3YJbTATIB BCTAHOBJIECHO, IO BHECCHHS Y
NEPEANOCIBHY KyJBTUBALIKD TPyHTOBOro OlomoOpuBa ['paynadikc (5 na/ra) Ta
00po0Oka HaciHHs npenaparoM Mikodpena (1,5 1/T) Ha (OHI TOBHOTO MIHEPAIBLHOTO
ynoOpeHHst NgoPgoKep 3a0e3neuno ¢GopMyBaHHS MaKCHMMAaJbHOI y AOCIII TIIOIT
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NUCTKOBOIT noBepxHi 40,4 Tuc. |V|2/ra, o Ha 11,6 Tuc. M2/ra Gifblie y NOPIBHAHHI [0
KOHTPOMO. POTOCUHTETMYHA MPOAYKTUBHICTb MOCIBIB CiIbCbKOrOCnoAapCbKmx
KYNbTYyp Yy TOMY YUCAI | COT BU3HAYAETLCA He NuLe po3Mmipamuy naow,i AUCTOBOI
MOBepPXHi, ane i TpuBanicTio i akTUBHOT poboTU. [aHi NoKasHUKN 06’€AHYOUYMNCH
CKNnagawTb (OTOCMHTETUYHUI nOTeHYian, WO XapakKTepusye (eHOTUMIYHI
0C06/IMBOCTI POCAUH, NAoWYy NNUCTOBOT MOBEPXHI Ta TeMnu Ti PO3BUTKY 3a BeCb
nepiog Beretauil 3 BpaxyBaHHAM TigpoTepMiyHUX YMOB. 3a [OMOMOrOH0
(DOTOCMHTETUYHOrO MOTeHLUiany MOXHa [AOCTOBIPHO OUIHUTU (OTOCUHTETUYHY
MPOAYKTUBHICTb NOCIBIB, BiH Yy 6i/bWIil Mipi NOKa3ye peasibHi MOX/MBOCTI MOCIBIB
(hopmyBaTW OpraHiyHy peyvyoBMHY HIXX MoLLa IMCTKOBOT NOBEPXHI POCAuH [4].

Bucoka npogyKTUBHICTb NOCIBIB Ci/IbCbKOTOCNOAAPCbKMUX KY/bTYpP MOX/MBa
NvLle 33 YMOBY, AKLLO0 (DOTOCUHTETUYHUIA NOTeHLian nociey oyge GiNbWNM HiX 2
M/H. M /po6y Ha 1ray po3paxyHKy Ha 100 gHis Beretauii [10].

MNMpuMITKa:* 1) K6oP60K60; 2) K 6oP60K6o + MpayHadikc 3 n/ra; 3) K 60P60K60 + MpayHadike
5 nira; 4) K45P 45K 45+ payHadike 3 n/ra; 5) K45P 45K 45+ payHadike 5 n/ra.

Puc. 1 [AnHamika HapoCTaHHA (OTOCUHTETUYHOrO MOTeHLiany POCAUH COi
3a/1e)KHO  Bif piBHA YA0OpeHHA Ta O0OpPO6KM HACIHHA MIiKOPM30YTBOPHOOUUM
npenapaTtom, y cepegHbomy 3a 2017-2021 pp., M/IH. M2ai6/ra

[>kepeno: chopMoBaHO Ha OCHOBI BNIACHWX AOCNIKEHb.

BcTaHOB/MIEHO, W0 BHECEHHS Yy MNepeAnocCiBHY Ky/bTMBaLilO [PYHTOBOrO
6ionoriyHoro fo6pmea NpayHadike y HopMi 3 n/ra Ha (oHi A PGK 6o nigBuLLyBano
(hOTOCMHTETUYHMIA MOTeHUian nocisie coi 4o 2,610 mMnH. m gib/ra, wo 6inblie Ha
0,193 MnH. M [i6/ra NOpiBHAHO 3 KOHTpOsieM. MigBuLLeHHA HopMmu [payHAdikca 4o
5 n/ra 3abe3neunno GopmMyBaHHA (POTOCUHTETUYHOrO NOTeHUiany Ha piBHI 2,706
MIH. M fi6/ra, wo Ha 0,289 mMnH. M fi6/ra nepeBuULLYBano KOHTPO/b.
BukopucTtaHHa [payHaikca y Hopmax 3 n/ra i 5 n/ra Ha BapiaHTax fge Hopmy
MiHepanbHUX [06puB 6yno 3HMXKeHO A0 K45P45K45 3ab6e3neyunno (QopmyBaHHS
(hOTOCUHTETUYHOIO MNoTeHUiany, BiANOBIAHO, 2,245 MNH. M2 aib6/ra i 2,285 MAH. M2
ai6/ra, wo Ha 0,365 MAH. M fi6/ra i 0,421 MAH. M Ai6/ra HMXKYe HIX Ha
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aHanoriyHMx BapiaHTax i3 MOBHOK HOPMOK MiHepanbHUX fobpue Ta Ha 0,172 M/H.
M2 pai6/ra i 0,132 mnH. M2 pgi6/ra HWXKYEe MNOPIBHSAHO A0 KOHTPOMK nule 3
MiHepanbHUMK gobpueamu (2,417 mnH. M2 gib/ra).

MepeanociBHa 06pob6ka HaciHHA MikodpeHgom (1,5 n/T) Ta BMKOPUCTaHHA
MpayHAadikey y Hopmax 3 n/ra i 5 n/ra Ha ¢oHi K6dP 6K 6o 3a6e3neunnn opmyBaHHS
(hOTOCMHTETUYHOrO MNOTeHuiany nocigiB coi, BignosigHo, 3,028 mnH. M fgi6/ra i
3,153 mnH. MZ,EI,iG/Fa, O nepeBuLLyBano KoHTponb Ha 0,242 mnH. M gi6/ra i 0,367
M/IH. M fi6/ra. 3HMKEHHA HOPMU MiHepanbHUX fo6pus ao K4P4K 4 3abe3nednsio
3HMKEHHA pPiBHA (POTOCUMHTETMYHOrO noteHuiany Ha 15,1 - 19,6 %.

Mopag i3 BeNIWYMHOK naowi /IMCTKOBOT MOBEPXHI Ta (POTOCMHTETUYHUM
MOTeHUiasioM MOCIBIB HaA3BUMYaMHO BaXK/IMBUM MOKa3HUKOM (DOTOCMHTETUYHOT

MNPOAYKTUBHOCTI € YMCTa NPOAYKTUBHICTb (DOTOCUHTE3Y, AaHWI MOKa3HWUK MOKa3ye
OVHAMiKY HAKOMUYEHHS CyX0l PEYOBUHN.

WT0BHI cXxoau- 3- TpiliuacTuiA K 3-i TpillvacTuii ' noyaTok A KiHeLb 4 NOBHMIA
NIUCTOK-MOYATOK  LBITIHHA- KiHeLb LIBITiHHA-MOBHUIA Ha/IMB HaCiHHA-(i3ioNnoriyHa cTurnicTb
LBITIHHA LBITIHHA Ha/IMB HaCiHHs

MpumiTka:* 1) KooPeokoo; 2) KooPookbo + MpayHadike 3 n/ra; 3) KooPGoKeo + IMpayHAaike
5 nira; 4) K&P &K bt MpayHagike 3 n/ra; 5) KAPAKAH payHadike 5 n/ra.

Puc. 2. InHamika YnCcTOT NPOAYKTUBHOCTI (POTOCUHTE3Y Y POC/UH COI 3a1€XHO
Bif, 06pPOOKM HaCiHHA MiKOPM30YTBOPKOKOYMM MNpenapatoMm Ta pPiBHA YA0OpPeHHS, Y
cepefHboMy 3a 2017- 2021 pp., r/m23a goby

[>Kepeno: chopMoBaHO Ha OCHOBI BNACHWX AOCNIKEHb.

Uncta NnpoayKTUBHICTL (poTocuHTesy (UM ®P) - ue maca cyxoi peyoBUHU, AKa
CUHTe3yBasacb 3a MEBHWI MPOMIXKOK 4Yacy, B repepaxyHKy Ha OAMHWULI MnoLyi
NNCTKIB Y (iTOUEHO3i. TakuM YMHOM, [aHUA MOKA3HUK BUpPaXKae MNPOAYKTUBHY
3[aTHICTb A0 (POTOCUHTE3Y OAMHMLI NMOLLI NMCTOBOT MOBEPXHi 3a MeBHWI iHTepBas
yacy. YucTta NPOAYKTMBHICTb (POTOCUHTE3Y - [OCUTb MNNacTMyHa O03Haka, fKa
NigaaeTbCA CYTTEBMM 3MiHAM Nif BNAVBOM (paKTOPiB HABKOMIMLIHLOIO CepefoBuULa,
BMXOAAYN 3 YOO BiH € CNeunivyHnm 4N pisHMX BUAIB | copTis [15].
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YucTta NpoayKTUBHICTL (DOTOCMHTE3Y MOKa3ye noetanHi 3MiHW POCTY POC/UH
NpoTAroM nepiody Beretauii, Y 3B’A3KYy 3 4uM rnmblle po3KpPUBAE 0CO6GIMBOCTI
PeYyOoBMHKN B OKpeMi MKdasHi nepiogu [5].

3a pesynbTaTamMu MPOBELEeHMX A[O0CNIA)KeHb BCTAHOBJIEHO, WO MOKpalLeHHA
CUCTEMWN >XMBJIEHHA POCAMH 32 PaxyHOK BMKOPWUCTaHHS [PyHTOBOro 6iogo6pusa
MpayHAdikCc Ta 06po6KM HACiHHS MiKOpPM30YyTBOpHOHOUYMM npenapaTtoM MikodpeH
MO3UTUBHO BMN/IMBANO HA CMHTE3 OPraHiYHOT pe4OBUHM NociBamMmn COT Ta NiABULLYBaO
nokasHukn Ured. Tak, makcumasnbHe y A0CNifi 3HAYeHHA YMCTOT NMPOAYKTUBHOCTI
oTtocnHTesy 5,44 r/m 3a pfoby 3adhikcoBaHO Yy rMepiod MNOBHI cxoAW - TPeTin
TpiiyaCcTM NNUCTOK Ha BapiaHTax Aocnigy, Ae NPoBOAWMNIWN MepeanociBHy 06po6Ky
HaciHHA npenapatoM MikopeHs (1,5 n/T) Ta BHOCUAN Y NepeanocCiBHY Ky/bTUBAL IO
6ionoriyHe po6bpueo [payHadikc (5 n/ra), wo Ha 0,52 r/m2 3a poby 6inbwe
MOPIBHAHO 3 KOHTPO/IbHUM BapiaHTOM. AHaNoriyHi MOKasHMKW Ans MikgasHoro
nepiofy TpeTin TPINYaCTUIN NUCTOK - MOYATOK UBITIHHA cknanu 2,15 r/m23a goby ta
0,26 r/m 3a poby, signosigHo. [laHa TeHAeHUis cnocTepiranacb i y MiXK{asHi
nepiogn no4vaToK UBITIHHA - KiHeub UBITIHHSA, KiHeub UBITIHHA - MOBHWIA HanuB
HaCiHHA Ta MOBHWI HaNMB HACIHHA - (pi3ionoriyHa CTUrICTb, NPU LbOMY NpubaBKa
[0 KOHTPONK CTaHOoBWAa, BignosigHo, 0,22, 0,37 i 0,21 r/m23a goby.

y = 1,8879+0,092** (4.4) Y = 0,5342+0,0605** (4.5)
r=0,949 ; r2=0,902 r=0,932 ; r2=0,870
1., ol ol
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rMnouja NUCTKOBOT NOBEPXHi, TUC M2/ra rMnouja NMCTKOBOT NOBEPXHi, TUC M2/ra

Puc. 3. KopensuiiHo-perpeciiHa 3aneXHicTb MiXK MoWer NNCTKOBOT MOBEPXHI
Ta HAKOMWYEeHHAM MociBaMy CyXO0T PEHOBMHW | YPOXKAMHICTIO 3epHa COoi, Yy 3arajibHil
CYKYMHOCTI gaHux 3a 2017- 2021 pp. (n =50)

[>kepeno: chopMoBaHO Ha OCHOBI BNIACHWX AOCNIKEHb.

Ha ocHoBi npoBefeHMX AOCNIAKEHb BCTAHOB/IEHO, WO B Nepioj pocty MW
PO3BUTKY POC/AINH AMHAMIKA HAarpoMam>XeHHs CyxO0i pe4oBUHM mociBaMy npoxoguna
y Mipy dopMyBaHHSA nowi JAUCTKOBOI MOBEPXHi, 1 AocArana makCcumanbHUX
MOKa3HWKIB Yy (pasi (i3ionoriyHoi cturnocti. B npoueci fOCAIfAXXeHb BCTAHOB/EHO
TICHUI KOpPensAuwinHMin 3B'A30K MiDK NIOLLLEK NMCTKOBOT MOBEPXHI Ta Ki/IbKIiCTIO CyXOT
pevyoBUMHN. Tak, Y 3aranbHiil CyKynHOCTI BapiaHTiB gocnigy TicHoTa 6yna Cu/bHOHO,
Npyu UbOMY KoeQilieHT aeTepmiHauii ctaHoBuB r2=0,902. OTXe, MOXHa 3p06UTK
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BUCHOBOK, IO 30UIbIICHHS TUIONII JIMCTKOBOI TMOBEPXHI CHPHUSJIO 3POCTAHHIO
HAKONMMWYEHHS MOCIBAMHU CYXOi PEHOBHMHH. Y PE3yabTaTl MPOBEACHOIO KOPEJSLIHHO-
PErpeciiHOro aHaiidy TAaKOX BCTAHOBJICHO BUCOKWN MO3UTUBHUM 3B S30K MIXK
BEJIMUMHOIO TIION JTMCTKOBOT OBEPXHI Ta yporkaitHicTIo 3epHa 1°=0,807.

BucHOBKH i nepCneKTHBH NOAAJBITNX AOCTIIKEeHb. TaKUM YAHOM, OTPUMAaHI1
pe3yAbTaTH AOCHIKEHD AAKOTh MIACTaBH C(HOPMYJIOBATH HACTYMHI BHUCHOBKHU: B
ymoBax Jlicocreny IlpaBoOepekHOro Ha Cipux JIICOBUX TIPYHTAX BHECEHHS Y
NEPEANOCIBHY KyJbTHBaLi0 OiogoOpuBa ['panadikc y Hopmi 5 n/ra  Ha (oHi
MOBHOTO  MiHEpaibHOro  yaoOpeHHs  NgPgoKgy T@  00poOka  HaACIHHS
MIKOPH30yTBOPIOKOYMM  mpenaparom  Mikoppenn (1,5  a/T)  cTBOprOE
HAUCOPUATIAMBIINI  YMOBH JJIi  MaKCHMajbHOI peam3anii  (POTOCMHTETHYHOT
OPOAYKTHBHOCTI PociMH coi. KpiM TOro BHCOKI TMOKa3HMKM MPOJYKTUBHOCTI
(dotocuHTE3y (HOPMYBAIUCH HA BaplaHTax 3 MAKCUMAJIbHUM HACUUYEHHSM TEXHOJIOTI]
(akTopamu OloJiorizamii NPy 3HIKEHIA HOPMI MIHEPAIBHOIO YAOOPEHHS 10
NysPysKys, mo Oyno mMaike Ha OJHOMY pPIBHI 3 BaplaHTaMu 3 MOBHOK HOPMOIO
MIHEpAJIbHUX TOOPUB.
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ANNOTATION
FORMATION OF THE PHOTOSYNTHETIC PRODUCTIVITY OF SOYBEAN

CROPS UNDER A BIOLOGIZED FOOD SYSTEM

The process of photosynthesis and the intensity of its work are the basis of the formation of
productivity and the level of productivity of agrophytocenoses of agricultural crops, including
soybeans. One of the main tasks of modern intensive cultivation technologies is the creation of
optimal conditions for the development of the assimilation surface, its long-term operation and the
maximum accumulation of organic matter by plants. This scientific article presents the results of
field research on the impact of biological preparations of different mechanisms of action created on
the basis of phosphorus and potassium mobilizing and mycorrhizal forming bacteria on the
photosynthetic productivity of soybean crops at different levels of mineral fertilization, namely on
the dynamics of the leaf surface area, the formation of the photosynthetic potential of crops and net
productivity of photosynthesis.

Field research was conducted on gray forest medium-loamy soils at the experimental field of
the Agronomic Research Field of VNAU during 2017-2021. According to the results of the research
and the processing of the obtained data, it was established that the use of Groundfix soil
biofertilizer at the rate of 5 I'ha during the pre-sowing cultivation period and the pre-sowing
treatment of seeds with the biological preparation Micofrend at the rate of 1,5 't against the
background of complete mineral fertilization ensured the formation of the maximum in the
experiment the area of the assimilation surface was 40,4 thousand m*/ha, which exceeded the
control by 11,6 thousand m*/ha. In addition, based on the calculations, it was found that this
version of fertilizer provided the formation of the highest photosynthetic potential in the experiment
at the level of 3,153 million m’ days/ha, and the net productivity of photosynthesis, which,
depending on the interphase period, was 5,44, 2,16, 1,76, 2,53 and 1,34 g/m2 per day.

The article also provides the results of correlation calculations of the closeness of the
connection between the area of the leaf surface, the amount of accumulated dry matter and the level
of productivity.

Key words: soybean, fertilizers, biological preparations, mycorrhiza, photosynthetic
productivity.
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