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HageneHo pe3ymnbTaTi TOCHTIIKEHD BIUIMBY KOMIUIEKCHUX JOOPUB Ha 0iOMETPUYHI MOKA3HUKH, CTaH 1 Macy OJTHOPIYHUX
cistHIiB ay6a 3BuuaitHoro (Quercus robur L.) i3 3aKpUTOI0 KOPEHEBOK CHCTEMO. [103UTHBHUIA BILIMB TPUKPATHOTO
Mi/DKUBJIIOBAHHS CISHIIIB KOMIUIGKCHUMH JOOpHBaMHU BIPOJOBXK BEreTAIllfHOTO Mepiofy BiA3HAYCHO B YCiX
10 nocnimHux BapiaHTax. Pi3HUISE MK JOCHIAHUMH BapiaHTaMy Ta KOHTPOJIEM CTaHOBHIA 3a JiamMeTpoM 8—26 %, a 3a
Bucotoro 1-43 %. Haiibinbury Macy HaJa3eMHOI YacTHHH CisHIFO TyOa BU3HAUCHO y BapiaHTi «Partner completey, Boxa
cranoBuna 5,1 r i nepeBuiryBaia KOHTpoib Ha 102 %, a HalimeHiny — y BapianTi «Leanum 5%» — 2,3 r i moctynanacs
KOHTpOUT0 Ha 8 %. Haiibinblry Macy KOpeHEBOT YaCTHHH CisHIIIO Ty0a TakoXkK BUSIBICHO y BapiaHTi «Partner completey,
BOHa ctaHoBWiIa 15,3 r i mepesumniyBaia kouTposs Ha 270 %, a HaiiMmenmry y Bapianti «Pokorymin» — 4,6 T (12 %).
Pesynbratu mociimKeHb CBiMYATh PO JOUUTBHICTh 3ACTOCYBaHHS BUMIPOOYBAaHHUX BUIB TOOPHB IIiJl Yac BHPOILTYBAHHS
CisiHIIB my0a 3BHYAaHOTO i3 3aKPHTOI KOPEHEBOK CHCTEMOIO 3 METOI MOAAIBINOr0 BHKOPHCTAHHS BHPOILCHUX
CISTHITIB [T JTICOBITHOBIICHHS 1 JTICOPO3BEICHHS.

KniouoBi cmosa: Quercus robur L., 3acrocyBanus 1o6puB, 6ioMeTpUYHI MTOKA3HUKH, 3aKPHTA KOPEHEBA CHCTEMA,
i PKUBJICHHS.

Beryn. YcHimHiCT J1iCOBITHOBICHHS Ta JIICOPO3BECHHS 3HAYHOIO MipOIO 3AJICXKHTD BiJl BUITY
Ta SIKOCTI CaJMBHOTO Marepiany. B ocTaHHiI poku BUHHMKJIA TEHJACHILIA A0 30UIbLICHHS 0OCHTIB
BHUPOIIYBaHHS CAJMBHOTO Marepiayly i3 3akpuToro KopeHeBoro cucreMoro (3KC), 3okpema ayba
3BuvaiiHoro (Quercus robur L.). Illopiuni o0csAru JiCOBITHOBIECHHS JTyOOBHX HACa/KCHb Ha
MiANPUEMCTBAX, MIANOPSIIKOBAaHUX JlepKaBHOMY areHTCTBY JIICOBUX pecypciB  Ykpainw,
y CepeIHbOMY CTaHOBIATH 0,3 TUC. ra B PiK, 30KpemMa B XapKiBChKiii obmacTi — maibxke 0,3 Tuc. ra
(Danylenko et al. 2021).

VY cucremi 3ax0/iB 3 iHTeHCcUDIKaIlil BUpOIYBaHHs caAuBHOro Marepiany ayoda i3 3KC onnum
13 HallBOXXITUBIMINX TPUHOMIB € CIIPSIMOBAHE PETYIIOBAHHS JKUBJICHHS W MPOIYKIIWHUX TPOLECIB
IiJ 4ac BHUPOIIYBAaHHS CISHIIB 3a JOMOMOIOK CHUCTEMHOIO 3aCTOCYBAaHHS OpraHO-MiHEpaJbHUX
no6pus (Puzrina & Boyko 2014). Huni Ha puHKy YKpaiHU HasBHUN BETUKUN BHOIp TakuX J0OpHUB
SIK 1HO3EMHOTO, TaK 1 BiTun3HsHOTO BUpoOHHITBA. Bimomo (Hordiienko et al. 2005, Marchuk et al.
2017), mo noOprBa BIUIMBAIOThH HE JIMIIE HAa PO3MipH Ta (hiToMacy CIsSHIIB, ajle i Ha TXHIO SKICTb.
CisiHIll, SIKI BUPOUIEHO B ONTHMAJbHUX YMOBaxX MIHEpPAJIbHOIO JKUBIIEHHS, XapaKT€PU3YIOThCS
100pe PO3BHHEHOI0 KOPEHEBOIO CHCTEMOIO Ta HA3€MHOI0 YaCTHHOIO, HAKONUYYIOTh 3HAYHUH BMICT
3allaCHUX ITOKMBHUX PEYOBHH, SIKi BHKOPHCTOBYIOTH Ui pereHeparlii KOpeHeBOI CHUCTEMH Ta
ajanranii 10 HOBMX YMOB TIiCHs TepecapkKyBaHHA iX Ha mocTiiiHe Micie. [lum mepemycim
MOSICHIOETBCSI Kpallla NPUKUBIIOBAHICTh TAKUX CISHIIB, BHILNA IXHS CTIHKICTh NMPOTH HOCYXH,
a TaKOXK CTPECOBMX YMHHHKIB OioTHUHOI abo abioTnuHoi mpupoau (Hordiienko et al. 2005, Hrom
2005, Ugarov et al. 2012, Danylenko et al. 2015, 2016, Marchuk et al. 2017, Yuhnovskyi et al.
2018a, 2018b). BonHouac HMHI HEIOCTaTHBOIO € iH(OpMALlis MO0 BUKOPUCTAHHS PI3HUX BUJIB
NOOpWB, 30KpeMa KOMIUIEKCHHX, ITiJ] Yac BHUPOIIYBaHHS CISHIIB ayba 3uuaitHoro. Came 1e i
3YMOBHJIO aKTYaJIbHICTb MPOBECHUX JIOCIIIKEHb.

Mema pobomu — ouiHUTH €(EeKTUBHICTh 3aCTOCYBAaHHS PI3HUX KOMIUJIEKCHUX JOOPHB IiJ 4ac
BUPOIILYBaHHS CisIHIIIB Jy0a 3BHUYAtHOTO 13 3aKPUTOI0 KOPEHEBOIO CHCTEMOIO B YMOBaX BIIKPUTOTO
rpynty B Il «Xapkicbka JIHIAC».

Marepianu i Mmeroau. JlocimipkeHHsT e(heKTUBHOCTI BIUIMBY KOMIUIEKCHHUX JOOpUB Ha picCT,
CTaH 1 Macy cisHI[IB ay0a 3Buy4aiinoro 13 3KC npoBoauiu B yMOBax BIAKPUTOIO IPYHTY TEILIMYHO-
PO3CaHUIIBKOTO BIJJIJICHHS CeNeKLIHHO-HACIHHUIIBKOTO KoMIulekcy IliBIeHHOro JiCHUITBa
AIT «Xapkiebka JIHAC» y 2021 p. Jns BupollyBaHHS CisHIIB Jy0a BHKOPHUCTOBYBAJIU
LWTIHAPUYHI KOHTEHHEPHU 3 arpoBOJIOKHA, 10 MaJIM Taki po3MipH: BHCOTa — 28 cM, aiameTp — 8 cMm,
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o6’eM — 1407 cm’. Cxmag cyGcrpaTy i 3aIOBHEHHS — CyMilll  TEMHO-CIpOro
CEPEHbOCYTIIMHKOBOTO IPYHTY 1 TOp(dy nepexigHoro Tuiy (Gpe3epHoi 3aroTiBili y CHiBBIIHOMIECHH]
3a 00’emom 3 : 1.

YpoIoBXK BETeTaliiHOrO TMepioay MPOBEAECHO TPUKpATHE ITDKUBJICHHS CISHINB (mepiie —
10 yepBHs, npyre — 7 nmunHs, Tpere — 10 ceprnast) 100puBaMH HUIIXOM OONPUCKYBaHHS ab0 MOJIKBY.
3akigaZeHo JAecSITh JOCHIIHUX BapiaHTIB 13 PI3HMMH KOHIEGHTpAIIIMH JOOPHB, KOHTPOJIbHHM
BapiaHT — CisgHI qy0a, BUPOIIEHI B KOHTEeHHEpax, 0€3 3aCTOCYBaHHS JOOPHUB. Y KOKHOMY JIOCII
BUKOPHUCTAHO 110 90 71 pO34YHHY — JIJIsl TPUKPATHOTO IMiKUBJICHHS HUIIXOM MoiuBY 1 30 J1 po3unuHy —
IUI. TPUKPATHOTO MMi/PKUBJICHHS [UIIXOM OONPHCKYBaHHS (Ha OAMH KOpoO — 6:mm3bko 500 cisHIB).
3arajgoM y JOCIITHUX BapiaHTax 1 KOHTPOJIl BUPOIIEHO OJIU3BKO 5,5 TUC. IIT. CISHIIIB.

[Tix yac miPKUBIIEHHS CISHIIB Jy0a IUISIXOM MOJIMBY BUKOPHCTAHO TakKi 100pHBa B HOPMax, IO
PEKOMEHI0BaHI BUPOOHUKOM: YHIBepCaJlbHE KOMILICKCHE 100puBo «Master» (50 mur Ha 10 11 BoN);
oprano-minepaiipHe 100puB0 «Rost Konmentpar» (25 mu ma 10 1 Boau); opraHo-miHepajbHE
noopuBo «Pokoryminy» (25 mi Ha 10 71 BoaM); KOMIUIEKCHE MiHepaibHe 100puBo «Partner completey
(25 r Ha 10 1 Bojn); opraniuxe 100puBo-1podioTHk «Leanumy (1%-, 3%- 1 5%-ii po3unH), a HLUISIXOM
oONprCKyBaHHS — KOMIUIEKCHE YHiBepcaibHe MiHepanbHe 100puBo «IImantatop» (25 r Ha 10 1 Boam)
Ta opraniune 100puBo-podioTHK «Leanumy (2%- 1 4%-ii po3uuH).

«Master» (TM «Kuccon», Ykpaina) — yHiBepcajbHe KOMILUIEKCHE AOOpPUBO, sike 3a0e3neuye
aKTUBHHUMA DICT 1 UBITIHHS POCIIHH, MOCHIIOE IHTEHCHBHICTh KOJBOPY JIMCTS 1 KBITiB, a TaKOX
3HAYHO MIABUINYE CTIHKICTh [0 PI3HUX 3aXBOPIOBaHb. PEKOMEHJOBaHO BHKOPUCTOBYBATH IS
KopereBoro mimkuBiaenns. Cikmax: N:P:K (%) — 6:3:6; sHrapsa kumcmora— 2 T1
MikpoenementH: B, Cu, Zn, Mn, Fe, Mo.

«Rost Konnentpar» (TM «Kimoncekuit», YKpaiHa) — opraHo-MiHepaidbHE IOOpUBO, SKe
CHpHUS€E KpPalIOMy YKOPIHEHHIO I PO3BUTKY IMOTY>KHOI KOPEHEBOI CHCTEMHU POCIHH; MiIBUIILYE
CTIMKICTh POCIMH 10 HecnpuaTIMBHX KiiMaTmyHuX yMmoB. Cxmam: N:P:K (%) — 15:7:7;
AHTUOIOTHKH; MaKpO- 1 MIKpPOCJIIEMECHTH.

«Pokorymin» (TOB «POKOCAHY, CiioBeHist) — oprano-MiHepalibHe JOOPHBO, sike 3a0e3meuye
3HaYHE CTUMYJIIOBAHHS PO3BUTKY POCIHH, 30KpeMa 3a HECHPUATIUBUX NPUPOIHUX yMoB. Ckian:
N:P:K (%) —4:9:14; ryminoBi kuciotu — He merme 13 % ta mikpoenement: Ca,Vg, B, Cu,
Fe, Mn, Mo, Zn — Ha piBHi (i310J0T1YHUX 3HAYEHb.

«Partner complete» (TM «PARTNER», Ykpaina) — KoMIUIeKCHe MiHepaibHe n00puBo. lle
JI00pUBO MICTHTh JEKUJIbKA BUJIB MOCIIJJOBHUX Yy BUKOPUCTaHHI KoMIulekciB. Ilin yac mpoBeaeHHs
JOCIIPKEHb anpoOOBaHO TPU KOMIUIEKCH, SKI BiJ3HAYalMCs pPI3HUM BMICTOM Makpo- 1
MmikpoenemeHTiB. [lepmmii komIuiekc xapaktepusyBaBcs TakuM ckiaagom: N:P:K (%) -
13 :40: 13, cipka (SO3), marniii (MgO), mikpoenementu (B, Fe, Zn, Cu, Mo, Mn), aMiHOKHCJIOTH,
crumynsitop  pocry; apyrumii: N:P:K (%) — 35:10:10, cipka (SOs), wmarniii (MgO),
Mmikpoenementd (B, Fe, Zn, Cu, Mo, Mn), aMiHOKHCIOTH, CTHUMYJSATOP POCTY; TPETIH:
N:P:K(%)-9:12: 35, cipka (SO3), maruiit (MgO), mikpoenementu (B, Fe, Zn, Cu, Mo, Mn).

«Leanum» (TM «Agrii UK», VYkpaina) — opraHiuHe a00puUBO-IIPOOIOTHK, SIKE CIIpHSE
aKTUBHOMY POCTY KOPEHEBOi CUCTEMH; MiABMILYE CTIMKICTh 1 MOCUIIIOE TOJEPAHTHICTH POCIUH JI0
rpubHUX Ta GakTepialbHUX XBOPOO Ta PI3HOTO POy CTPECOBUX YMHHUKIB: MEpenagy TeMueparyp,
3aMOPO3KIB, CIIEKH, TIOCYXH, TIEPE3BOIOKEHHS, XiMiunnx crpeciB Tomo. Ckmax: N : P : K (ra™) —
30:3,1:0,5; ™ikpooprauisamMu MPHUPOJAHOTO TOXOMKEHHS: a3oTdikcyBambHi — Azotobacter;
Oynp0oukoBi Oakrepii — Rhizobiumsubtilis; docharmobinisyBansai — Bacillussubtilis, B. megaterium,
Pseudomonas Ta inmri; mikpoenementu: Mg, Fe, Mn, Zn, Cu, Co, B, Mo; ¢bepMeHTH, aMiHOKHCITOTH,
BiTaMiHH.

«[TnanTtaropy» (TM «Kuccon», YkpaiHa) — KOMIUIEKCHE yHIBepcajibHE MiHEpalibHE TOOPHBO,
SIKe CIIpUsi€ YCHIIIHOMY POCTY i PO3BUTKY POCIMH Y pa3i HECIPHUATIUBUX MOTOAHUX yMOB. CKIan:
N:P:K(%)-20:20:20; SO;-0,5%; MgO - 0,5 %; Fe — 0,2 %; Cu — 0,05 %; B — 0,05 %; Mo —
0,05 %; Zn — 0,05 %; Mn — 0,01 %; aMIHOKHCIOTH (Mr-Kr'l): rimH — 150, aprinin — 30, Tpuntodan —
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40; ¢piroropmorn (Mrkr): aykeuau — 130, riGeprming — 18, muokiniam — 35; Bitaminu (Mrkr): By —
25, B, —35, B —70.

EdexTuBHIiCTh 3acTOCYBaHHS JOOpWB MiJ dYac BHPOILIYBAaHHS OJHOPIYHHMX CISHIIB 1y0a
OLIIHIOBAJM 32 OIOMETPHYHMUMH TIOKa3HMKaMH, Macol Ta CTaHOM pOCIHH. I3 Ii€f0 MeTow B
30 cigHIIIB KOXHOTO BapiaHTy BiJIMUBAIM KOPIHHA BiJ 3QJIMIIKIB TPYHTY, BUMIPIOBAJIH BHCOTY
HaJ[3¢MHOI YaCTHHHM CISHIIIB (CM), llaMeTp KOPEHEBOi MHUHKK (MM), BU3HaYaIM Macy (T') HaA3EeMHO1
Ta KOPEHEBOI YaCTHUH Y MOBITPSIHO-CYXOMY CTaHi, OIiHIOBanu ixHiil ctaH. IloBiTpsHO-CyXy Macy
BH3HAYAJIM ITICIIs BUCYIIYBAaHHS 3pa3KiB y jJabopaTopHii madi BIpoaoBk 24 TOJ. 3a TeMIEpaTypH
105°C. IoniOHi MOKa3HUKU BU3HAYMIIM TaKOX Yy CISHIIB Ay0a 13 BIIKPUTOI KOPEHEBOIO CUCTEMOIO
(BKC), BupoleHux y TEIUIUII 3 PEryIsIpHUM IOJUBOM.

CraH cisHIIIB 1y0a OIIHIOBAIH Bi3yaJlbHO 32 BJIACHOK0 OAJOBOIO IIKAIOI0, SIKA MICTHTH I STh
KaTeropiil (3a CTymeHeM IOIIKO/KEHHS JIUCTS OOPOIIHUCTOI0 pocoro): 1-mra kateropis (1 6am) —
3I0pOBI CisHII (0€3 BUIUMUX O3HAK TOIIKOKEHHS); 2-ra KaTeropis (2 6amu) — ociiabiieHi CisHII
(o3naku momkomkeHHs 10 30 %); 3-ta kareropis (3 O6anm) — 3HaYyHO OcCiabieHi CisHII
(momikoxeHHs B Mexax 30-50 %); 4-ta kareropis (4 6ayin) —CisiHII, 110 BCUXAIOTh (ITOMIKOKCHHS
B Mexax 50-70 %); 5-ta kareropis (5 6amiB) — cyxi CisHII (IOIIKO/PKCHHS CTaHOBUTH IOHAJ
70 %). Cran ouineno mnst 100 cisHIIB KOKHOTO 13 BapiaHTiB. IHaekc crany /I, JUIsi KOXKHOTO
3 BapiaHTIB PO3PaxOBYBAJIHU SIK CEPEIHE 3BaXKCHE.

Opepxani gaHi 0OpoOISUIM METOJAMH MAaTEMaTHYHOI CTATUCTHKU 3a JOIOMOTOK) IaKeTy
nporpaMm MS Excel. JIocTOBipHICTh Pi3HHUIII Mi’K KOHTPOJIEM 1 JOCTIAHUMH BapiaHTaMU MePeBipsUIn
3 BUKOpUcTaHHAM t-kputepiro Ha 5 1 1 % piBHsx 3HauymocTi (Lapach et al. 2001).

Pe3yabratn Ta 00roBopeHHsi. Pe3yibTaTé JOCTIDKEHB CBiqYaTh, 110 3HAYCHHS CEPEIHBOL
BUCOTH i CEpPEIHBOTO JiaMeTpa OJHOPIYHMX CISHIIB € CYTTEBO OUTBIIMMU y BapiaHTaX, Jie POBEICHO
npUKopeHeBe (IUISIXOM TOJHMBY) Ta I[03aKOpeHeBe (LUIAXOM OOMPUCKYBAHHS) MiKUBICHHS
KOMIUICKCHUMH J1I0OprBamMu (Tadu. 1).

Tabnuys 1
BiomeTpnyHa xapakTepucTHKa OJHOPIiYHHUX cissHIiB Ay0a 3Buuaiinoro i3 3KC
Y Pa3i TPMKPATHOIO MiAKUBJIEHHS] KOMILJIEKCHUMHU 100pUBaMM
Crmoci6 CepenHs BUCOTa, CM CepenHiii qiametp, MM

Bapiant gociiny

. i KUBIIEH- % no % 1o
(xoHIIEHTpAIis) HS CisHIiB M+m KOHTPOTIO ty M+m KOHTPOTIO ty
KonTtponn 31,7+ 1,02 100 — 3,8+0,07 100

40,4 + 0,97 127 6,14 | 4,8+0,08 126 9,61
45,3+ 1,08 143 9,11 | 4,8+0,08 126 9,18

36,1 £1,03 114 3,02 | 42+0,09 111 4,00
41,3+1,04 130 6,56 | 4,5+ 0,08 118 6,04
38,6 £ 1,67 122 3,49 | 45+0,18 118 3,37
41,6 1,95 131 450 | 45+0,18 118 3,76
32,0+£2,63 101 0,09 | 4,1+0,12 108 2,37
37,4+ 1,05 118 3,89 | 4,2+0,08 111 4,02
«Leanumy (4-if po3uuH) 35,8+ 1,01 113 2,86 | 41+0,11 108 2,31
«[Inantatopy (25 r Ha 10 J1 Boan) 38,8+ 1,29 122 433 | 4,6+0,11 121 6,03

Ipumimxa: I1 — npukopeHeBe (IUITXOM MOJIUBY) Mi/DKUBICHHS CisHIIB; O — M03aKOpeHeBe (IIUIIXOM OOTPUCKYBaHHS)
TiJPKUBIICHHS CisHIIB; ty, — t-kpurepiii CteronenTa, % (too1 = 2,69; df = 58).

«Master» (50 ma Ha 10 1 BO7TH)
«Rost Konmentpar»

(25 mu ma 10 11 BozTH)

«Poxoryminy (25 mu va 10 1 BoM)
«Partner complete» (25 r Ha 10 11 Bo;m)
«Leanumy (1%-it po3unH)
«Leanumy (3%-it po3unH)
«Leanumy (5%-it po3unH)
«Leanumy (2%-it po3unH)

ojoloimIEIEI=I=E| 8 ([l

PisHuus 3a cepeqHiM JiaMeTpoM CiSHLIB MDK JOCHIAHMMHU BapiaHTaMHd Ta KOHTPOJIEM
cranoBmia 8-26 %, abo 0,3-1,0 MM, a 3a cepemnroro Bucotoro — 1-43 %, abo 0,3-13,6 cm.
JIOCTOBIpHO TepeBEepIIyBaIM KOHTPOJIb K 32 CEPEAHBbOI0 BUCOTOIO, TAK 1 32 CEPEIHIM JiaMeTpoM
nepeBakHa OUTBLIICTh JIOCHIJHUX BapiaHTIB, 32 BUHATKOM «Leanum 5 %» ta «Leanum 4 %y, ne
NepeBUIIeHHs Oynn HezHauymuMmu. KpiM Toro, A mepeBakHOi OiIbIIOCTI AOCHITHUX BapiaHTIB,
3a BUHATKOM «Leanum 5 %, BiJ3HaYeHO ¥ BUIIl IPOTH KOHTPOIIO MaKCHMajbHI 1 MIHIMAaJIbHI
a0COJTIOTHI 3HAUCHHSI BUCOTH ¥ niamerpa (Tabim. 2).
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Tabauys 2
MaxkcuMaJbHi it MiHiMaJIbHI 3HAYeHHsI BUCOTH Ta AiaMeTpa oaHopiuyHMX cisHuiB ayoda i3 3KC
Y pa3i TPMKPATHOI0 MiZKUBJIEHHS KOMIJIEKCHUMU 100pUBaMu

BapianT gocminy Bucora, cm Hiamerp, MM

(KOHIIEHTpalIlis) max min max min
KonTpons 45,0 16,5 51 2,8
«Master» (50 mu Ha 10 71 BOZTH) 53,0 28,0 6,7 3,9
«Rost Kormentpar» (25 M Ha 10 11 BOIM) 60,0 30,0 6,0 3,3
«Poxoryminy (25 min Ha 10 11 BoITH) 50,0 20,5 54 2,8
«Partner complete» (25 r Ha 10 1 Bo1tH) 62,0 24,5 6,0 3,5
«Leanumy (1%-i po3unH) 45,0 30,0 51 3,2
«Leanumy (3%-# po3unH) 52,0 33,0 5,6 3,9
«Leanumy (5%-i po3unH) 45,0 18,0 4.8 3,8
«Leanumy (2%-i po3unH) 49,0 215 54 3,0
«Leanumy (4%-i po3unH) 48,0 21,0 52 3,0
«[ImaaraTop» (25 r Ha 10 1 Bo/N) 57,0 22,0 6,3 3,2

OCHOBHUM MOKa3HUKOM YCITIITHOCTI BUPOIIYBaHHSI CISIHIIIB, 30KpeMa i3 3aKpUTOK KOPEHEBOIO
CHCTEMOI0, € BUXIJl CTAHJAPTHOTO CaJMBHOTO Marepiany. 3rimHo i3 po3podsenum B YkpHAUIT'A
npoekToM HarionaneHoro cranaapty Ykpainu «CisiHili 1y0a 3BUYAHOTO 13 3aKPUTO0 KOPEHEBOIO
cucremoro. Texniuni ymoBu» (Vysotska et al. 2021) Ta 3arBepmxenoro HTP [lepxkaBHoro
areHTCTBA JICOBUX pecypciB YKpaiHH, CisHII AyOa (BUpOILEHI B KOHTEHHEpax i3 arpoBOJIOKHA), AKi
XapaKTepU3yIOThCS y BIlll OAHOTO POKY BHUCOTOK HAA3eMHOI dYacTWMHH 25 cM 1 Olblie,
BI/IMOBIIAIOTh BUMOTaM CTAHJAPTHUX. Y JIOCHIJHHMX BapiaHTaX dYacTKa CTaHJAPTHUX CISHIIIB
cranoBmia 67-100 % (puc. 1).
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Puc. 1 — CniBBiZHOIIEHHS YACTOK CTAHJIAPTHHUX i HecTaHAAPTHHX cisinuiB 1y6a i3 3KC
Y pa3i TpMKPATHOrO Mi’KUBJIEHHSI KOMIJIEKCHUMH J100puBaMu

[TepeBaxxna OurbmiicTe gociigaux BapiantiB (86-100 %), 3a BuHATKOM «Leanum 5 %y,
«Leanum 4 %» 1 «Leanum 2 %», 3a 4YacTKOIO BHMPOLIEHHMX CTaHAAPTHUX cigHLIB ayda i3 3KC
nepeBakaina KOHTpoib (82 %). VY dortupbox BapianTtax («Master», «Rost Konuentpary,
«Leanum 1 %» 1 «Leanum 3 %») 3a po3MipaMu BCi CisiHIII BiIOBIJaJId BUMOT'aM CTaHIApTHHX.

Ianexc crany /. KOHTPOJILHHX CISHINB cTaHOBHB 2,9 Oana. CisHil m1yda OiIbIIOCTI JOCIITHAX
BapiaHTiB, 32 BUHATKOM «Poxorymin» (3,1), XxapakrepusyBaiucs Jem0 KpaluM CTaHOM, 30KpemMa
y BapianTi «Partner complete» 3nauenHs /. craHoBuio 2,3; «Rost Konuenrpar» — 2,2; «I[lnanratop» —
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2,1; «Master», «Leanum1l %» 1 «Leanum?2 %» — 1,7; «Leanum 3 %», «Leanum4 %y i
«Leanum 5 % — 1,6 6ana (Tabm. 3).
Tabauys 3
Po3noain oxnopiunux cisuuiB ay6a i3 3KC 3a kareropisimu crany(%) Ta ingexc crany (I,)
Y pa3i TPUKPATHOIO MiZKUBJIEHHS KOMIIJIEKCHUMU 100pUBaMHU
BapianaT gocminy Kareropis crany cisHIIB |
(KOHIIeHTpALis) 1 2 3 4 5 ¢
Kontpoib 45 20,5 56,9 13,6 45 2,9
«Master» (50 M 1a 10 1 BOIHN) 36,4 54,5 9,1 - - 1,7
«Rost KornenTpaT» (25 M Ha 10 1 BOm) 18,2 47,7 34,1 - - 2,2
«Poxoryminy (25 mn ma 10 1 BoIM) 2,3 15,9 50,0 29,5 2,3 3,1
«Partner complete» (25 r ga 10 1 BoztN) 11,4 52,3 36,4 - - 2,3
«Leanumy (1%-i1 po3uun) 40,0 53,3 6,7 — - 1,7
«Leanumy (3%-i1 po3uun) 46,7 46,7 6,7 — - 1,6
«Leanumy (5%-i1 po3uun) 46,7 46,7 6,7 — - 1,6
«Leanumy (2%-i1 po3unH) 40,0 53,3 6,7 — - 1,7
«Leanumy (4%-i1 po3unH) 46,7 46,7 6,7 — - 1,6
«[TmanraTop» (25 r Ha 10 1 BOZTN) 13,6 61,4 25,0 — — 2,1

BusBrieno, 1mo B mepeBakHii OIMBIIOCTI JOCTIAHUX BapiaHTIB, 32 BHUHATKOM <<P0KoryM1H»
TepeBaKaIu CifHII 2-i KaTeropii. IxHa uyacTka 3aleXHO Bij BapiaHTiB cTaHoBWIa Bim 46,7 110
61,4 % Bin 3aranpHOI KUIBKOCTI OOJIKOBAaHUX CisSHIIB. Y BapiaHTi «Pokorymin» Ta Ha KOHTpPOJi
nepeBakanyu cisHIi 3-i kareropii — 50,0 1 56,9 % Bixm 3aranpHOi KuUIbKOCTI. YacTka CisHIIIB
1-i kareropii 3anmexHO Bij BapiaHTiB craHoBwia 2,3-46,7 %, a 3-ikareropii — 6,7-34,1 % Bin
3arajibHOI KUTBKOCTI 00JiKoBaHuX cistHIIB. KpiM Toro, y BapianTi «Pokorymin» 00JiKOBaHO CisHII
4- Ta 5-ikarteropiii cTaHy; IXHS dYacTKa CTaHOBHWJIA BiAmoBimHo 29,5 i 2,3 % Bix 3aranbHOi
KUTBKOCTI.

CepenHsi Maca CISHIIO y BapiaHTax BapiroBaia Big 6,6 mo 20,4 r. HaiiGurpmoro BoHa Oyna

y BapiaHTi «Partner complete», a HaiiMEHIIIOX0 — Ha KOHTPOJI (pHC. 2).
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Puc. 2 — Maca onnopiuHoro cistuiio 1y6a i3 3KC y pa3i TpukpaTHoro nixkuBjaeHHs pi3HUMHU BHAaAMH 100pUB

Haiibinpmy macy Haa3eMHOI YacTHHU OJHOPIYHOTO CISHIIO Jy0a BH3HAUEHO Yy BapiaHTI
«Partner complete», Bona cranoBuia 5,1 r i nepeBepiryBaia KoHTpoib Ha 102 %; menio MeHIUMU
Oynmu macu cisHIIB y BapianTax «Leanum 3 %» 1 «Master» — BiamoBigHo 4,7 T (89 %) 1 4,51
(78 %). Y BapianTax «Pokoryminy i «Leanum 5 %) Maca HaJ3eMHOI YaCTUHU OJHOPIYHOTO CISHIIIO
nyOa OyIia HHKYOI0 32 KOHTPOJTb Ha 8 % (BigmoBiaao Ha 0,191 0,21 1).
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Haiibinpiry Macy KopeHeBOi YaCTUHHU OJHOPIYHOTO CISIHIIIO Jy0a BUSBIICHO Yy BapiaHTi «Partner
complete», BoHa cranoBuia 15,3 r 1 mepeBepinyBajia KOHTPOJIbHUNA TokazHUK Ha 270 %; 3Ha4HO
MeHIIo Oyna maca y Bapiantax «Master», «Leanum 3 %» i «Rost KoHIieHTpaT» — BIiAMOBIIHO
8,31 (100%), 791t (91 %) i 7,71 (85 %). V Bapianti «PokorymiH» maca KOpPEHEBOI 4aCTHHHU
OJTHOPIYHOTO CisHINIO qy0a Oyia HallMEeHINO0, BOHA cTaHOBHiA 4,0 T 1 TiepeBepIIyBaia KOHTPOIb
mue Ha 12 %.

OpxHuM 13 OCHOBHHX 3aBAaHb BupomryBaHHs cisHIIB i3 3KC € 3a0e3neueHHs ONTUMAIbHUX
YMOB ISl PO3BUTKY KOPEHEBHX CHUCTEM 1 MaKCHUMallbHE iXHE 30€peKeHHs IiJ] 4ac CTBOPEHHS
JCOBUX KYJIBTYp, IO 3a0e3nedye BHCOKY NMPIKUBIIOBAHICTh Ta MOAAIBIINN IHTEHCHBHHMU PiCT.
BaxxnuBor xapakTepucTHKOW € criBBigHOmeHHsS Mmac kopeHeBoi (K) 1 mamzemuoi (H) wactun
cissaii (K/H) Ta cniBBigHOIIEHHS MAacH KOPEHEBOI cUCTeMH 10 3aranbHoi Macu (M) cisaiio (K/M,
%). Bucoki 3nauenns xapaktepuctuk cisaii (K/H i K/M, %) MOXyTb OmocepeIkoBaHO CBIIYMTH
PO Kpally MPIKUBIIOBAHICTh y CyXimMX TUmax ymoB Micue3poctanns (Danylenko et al. 2021).
HaiiBumni 3HayeHHs 1IUX MOKa3HUKIB 3apikcoBaHo y BapiaHTi «Partner complete» — 3,0 ta 75,2 %.
Jemo HwkuuMmu Oynau ixHI 3HaueHHS y Bapiantax «[lmantatopy», «Leanum 5 %» 1 «Rost
Konnenrpar» — Bianosigno 2,2 Ta 68,5 %, 2,1 ta 67,6 % 1 2,1 Tta 67,2 %, a Ha koHTpoMi — 1,7 Ta
62,3 % (puc. 3).
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Puc. 3 — CniBBigHOIIEeHHsI Mac KopeHeBoi i Haa3eMHol yacTuH cissnuiB (K/H) i macn kopeHeBoi cucremMu
1o 3arajbHoi Mmacu (K/M) cisHuiB 1y6a y pa3i TpHKpPaTHOI0 MiUKUBJIEHHS PI3HUMH BUaMHU 100pHB

VY 1npomy X poli Takoxx JociikeHo Macy cisHiiB ny6a 13 BKC. CnisBigHomenns K/H nns
TaKMX CISHIIB cTaHOBHIIO 1,2, Toai sk y Beix BapianTax i3 3KC — 1,7 i Bume. Takox y cigHIiB 1yda
13 BKC naitamxunM O0yno crisBigHomeHHs K/M —54,6 %.

Pe3ynpTat J0OCHIKEHb CBiUaTh MPO JOLUIBHICTH 3aCTOCYBaHHS KOMIUIEKCHUX JOOpHB
«Master», «Rost Konmenrpary», «Pokoryminy, «Partner complete», «Leanumy s inTeHcudikarii
pPOCTY MiJ Yac BHMPOLIYBAaHHS CISHLIB Ay0a 3BUYAWHOrO i3 3aKPUTOK KOPEHEBOK CUCTEMOIO
B YMOBAax BIJKPUTOrO IPYHTY Ta IOAAJBIIONO BUKOPUCTAHHS BUPOIIEHUX CISHLIB s HOTped
TCOBITHOBJICHHS i JTICOPO3BEACHHS B PET10H1 JOCIIKEHb.

BucHoBku. TpukpaTHe TNpPUKOpEHEBE Ta IT03aKOPEHEBE ITIDKUBICHHS JOCIHIHKYBAaHHMHA
nobpuBamu («Master», «Rost Konuentpat», «Pokorymin», «Partner complete») y Hopmax,
PEKOMEH/I0BaHUX BHPOOHMKOM, MO3UTUBHO BIUIMHYJIO Ha OlOMETPUYHI MOKAa3HHUKH, CaHITapHUM
CTaH, Macy Ta BUXI1Jl CTAHJAPTHUX OJHOPIYHUX CISHIIB 1y0a 13 3aKPUTOI0 KOPEHEBOIO CHUCTEMOIO,
SIK TIOPIBHIOBATH 3 KOHTPOJIEM (CISIHIIl, BUPOIIEH1 6€3 3acTOCYBaHHA JOOPUB).

Pesynbrati nOCHiKeHb CBiAYATh MPO JOULIBHICTH 3aCTOCYBAHHS 3alPONOHOBAHMX BUJIB
KOMIUIEKCHUX J0OpUB JUid 1HTEHCH(}iKalii pocTy CISHLIB Jy0a 3BHYAMHOrO 13 3aKpUTOIO

93



JICIBHUIITBO I ATPOJIICOMEJIIOPAIIA — FORESTRY AND FOREST MELIORATION
2022. Bun. 141 — 2022. Iss. 141

KOPEHEBOIO CHUCTEMOIO IIiJ{ Yac IXHBOTO BUPOIIYBAaHHS B YMOBAaX BiJIKDUTOTO TIPYHTY 3 METOIO
MOJAIBIIIOTO BUKOPUCTAHHS BUPOIIEHUX CISTHIIIB JIJIS JTICOBITHOBIICHHS i JIICOPO3BEICHHS.
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INFLUENCE OF MULTI-NUTRIENT FERTILIZERS ON THE GROWTH, STATE AND MASS OF ONE-
YEAR-OLD ENGLISH OAK SEEDLINGS IN KHARKIV FOREST RESEARCH STATION

'Ukrainian Research Institute of Forestry and Forest Melioration named after G. M. Vysotsky

“State Enterprise ‘Kharkiv Forest Research Station’

The article outlines the findings on the influence of multi-nutrient fertilizers on the growth, state and mass of one-
year-old English oak (Quercus robur L.) containerized seedlings. The positive effect of the triple seedling feeding with
complex fertilizers during the growing season in all 10 experimental variants was noted. The difference between the
experimental variants and the control in the diameter makes 8-26%, and in height, it makes 1-43%. The highest mass
of the aboveground part of the oak seedling in the air-dry state was observed in the variant «Partner completex». Thus, it
weighs 5.1 g and exceeds the control by 102%. At that, the variant «Leanum 5% has the lowest mass, namely 2.3 g,
and it is inferior to the control by 8%. The largest mass of the root part was found in the variant «Partner completey; it
weighs 15.3 g and exceeds the control indicator by 270%. The variant «Rokohumin» has the lowest indicators, namely
4.6 g (12%). The results of the research have demonstrated that it is appropriate to apply the tested types of multi-
nutrient fertilizers during the cultivation of English oak containerized seedlings for further use in reforestation and
afforestation.

Key words: Quercus robur L., fertilizer application, plant biometric indicators, containerized seedlings,
feeding.
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