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JNOCJKEHHA BIUIMBY ®OCPITIB K CTUMYJIATOPIB BIJINIPHOCTI IEPEB
JAYBA 3BUYAHHOTO (QUERCUS ROBUR L.) 0 3BY/JHUKIB 3 POJIY PHYTOPHTHORA
HA TEPUTOPIi KPOTOIIMHCHKE IUIATO (IIOJIbILIA)

JlocmikeHo MepCeKTUBY BUKOPUCTAHHS (OChITIB K CTUMYISITOPIB BIAMIPHOCTI AepeB AyOa 3BHUAHOTO 0 MATOTCHIB 3 POAY
Phytophthora. J{ns nporo Ha Tepuropii HamricaunTBa "Kporommn" Perionansnoi mupexnii pepskaBHux jiciB y Ilosnani (Ilombma)
3aKJIafeHo MpoOHi IUTom, Ha SIKUX 3 JIiTaka 00pobieHo ny6oBi nepeBoctanu npenaparamu Kalex ta Actifos. [{is mopiBHIIBHOTO
aHanizy BuOpano 30 obpobiennx mpemnaparamu aepeB Ta 30 KOHTPOIBHUX. Y Ci BKPHTI JIICOM AUISHKH XapaKTEPH3YIOTHCS THIIOM JIi-
COPOCIIMHHUX YMOB cBixkuii cyrpyn (C,) Ta THIOM JIicy — cBixka TpaboBa cynidpoBa. BcranoBieHo cTaTHCTHYHO OOTPYHTOBAHY BiJ-
MIHHICTB y Cepe/HIX 3HAUCHHSX JOCIHI/DKYBAHIX 03HAK KOPIHHS Iy1st 00pobiennx ¢ocdiramu Ta KOHTPOIBHHX AepeB. BeranosneHo,
IO CYKYITHHUH BIUIMB 010TMYHMX Ta a0i0OTHYHMX YHHHUKIB HA PICT epeB Ta GOpMyBaHHS IXHIX KOPEHEBUX CUCTEM Y HOCIiKYyBAHIX
JlepeBocTaHax € MomiOHMM. 3BaXKalo4uX Ha HASBHICTH y IPYHTI NATOTeHIB 3 poxy Phytophthora, nepesa, oO6pobneni ochitamu, Ma-
I0Th KpAllli 3Ha4YeHHS CTAaHy KPOHH, IO OyJI0 BHKOPHCTAHO SK iHAWKATOP 3arajlbHOTO CAHITApHOTO CTaHy JOCIHIIKYBaHHUX JEPEB.
3nilicHeHU aHami3 3MIHM CEepeAHIX 3HAUCHb O3HAK KOPEHIB IOKa3aB BiIMIHHICTH y (JOpMyBaHHI BJIACHE IMX O3HAK Y 3I0POBUX,
TIOIIKO/DKEHUX Ta 3aMHPAIOYHX 00poOsieHnX (ocdiTaMy Ta KOHTPOIBHUX AEPeB. 3BaXKAIOUM HA MEBHI 0COOIMBOCTI, (hopMali3oBaHO
3aJIeXKHICTB CTyHeHs aedorianii Ta CHHTETHYHOTO iHAeKCYy Syn Bif BIIMOBIIHIX MOP(OJIOro-TaKCaI[ifHIX 03HAK AEPEB Ta O3HAK KO-
pinxs. OTpuMaHi perpeciifHi piBHAHHS JAalOTh 3MOT'Y ITOSICHUTH TE€HICHII{ Ta 3AiiCHUTH HAOMVDKEHUH ITPOrHO3 MOJIETBBAHIX 3aJICHK-
HOCTeH U1 00pobIeHNX (ochiTaMu Ta KOHTPOIBHUX JEPEB.

Knrwouosi cnosa: o3naku KopiHHS; MOp(]OIOro-TakcaliiiHi TOKa3HUKHU JICPEB; MATOTCHU; Aedomiais.

Beryn. KporommHcbke miaTto — MiCIEBICTh, pO3Tallo-
BaHa y 3aximHii yactuHi Kanmrcekoi Bucounnu (miBJeHs pe-
riony Bembkomonbcka, IMonema). s wmiei tepuropii xa-
paKkTepHe 3aAraHHs Ha IIOBEpXHI BaXKKUX I'E€OJIOTIYHUX YT-
BOpPEHb Ta IepeBaKaHHS IyOOBHX JiCiB, B SIKMX JIOMIHY€E
ny6 3Budaiinuit (Quercus robur). Tepuropis 31e01IbI10TO €
IUTOCKOIO YaCTHHOIO HIKHBOTO MOPEHHOTO IIIaTO, CKJIaje-
HOTO IIEPEBAYKHO BAJYHOBUMH TJIMHAMH TTOTYXHICTIO /10 22
M. [ligcTunmbHI CKeNBbHI MAaTEpUHCHKI MOPOIH B IUX
paiioHaX JEeMOHCTPYIOTh 3HAYHY IIUIBHICTB, 110 CIIPHYUHSE
TpHUBAly 3aTPUMKY JIOLIOBOI BOAW B MICHEBHUX 3arajnHax
(NATURA 2000).

Teputopis KpoTommHChKOTO TIATO — OJWH 3 HAHOLITB-
IIMX KOMIAKTHUX 1y0oBuXx KoMIuiekciB y [Tonpmi (NATU-
RA 2000). Leii paiioH xapakTepH3yeTbcsl 3HAUHUM 0i0pi3-
HOMAHITTSIM, 1 HETATHBHI SBHINA, SKi BiIOYBAIOTHCS BIIPO-

IHpopmauisa npo asTopis:

JIOBX TPHBAJIOrO Yacy Ta IOB's3aHi 3 OciadieHHs M ay0o-
BHX JIEPEBOCTaHIB, MOXYTh ITPU3BECTH J0 IXHBOI 3arnOeri
Ha wiit Tepuropii (Stocka, 1997; Kowalski, 1996; Kowalski
1999; Manka, 1998; Przybyt, 1999; Grzywacz, 1999). 3a
OCTaHHIMH JaHUMHU ['eHepasbHOI IUpEeKIil Jep)KaBHUX JIi-
ciB Tlompmi my0 3BWYaiiHUI — BHI, CTaH SKOTO € HAHTip-
mui cepen ycix JIucTaHUX BUAiB. Y 2015 p. cummromu oc-
nabieHHs abo BiAMHMpaHHS AEpeB IOro Buay Oyio 3adik-
coBaHO Ha moHax 35% muiomi 1y00BHX JepeBOCTaHIB. Y Ji-
TepaTypi ONMCcaHo 0araTo YNHHHUKIB, SKi MOXYTbH NPSIMO YU
OMOCEPENKOBaHO cripusTH oMy seuuty (Oszako, 2007;
Margais & Desprez-Loustau, 2014). OcranHiM YacoMm oj-
HUM 3 TaKMX YHMHHUKIB A€Aali 4acTille Ha3WBAarOTh aKTHB-
HicTh 30ynHUKIB poxy Phytophthora (Jung et al., 1996;
1999; 2000; Jung & Blaschke, 2004; Jung & Nechwatal
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2008; Jankowiak et al., 2014). L1i 30y1HUKH CIPHUYUHSIOTH
TIOIIKO/DKEHHS KOPiHHS, CTOBOYpiB, MaroHiB Ta IUIOAIB Oa-
raTbOX BUIIB POCIHH, SK JICOBUX, TaK i CLIBCHKOTOCIIO-
napebkux (Erwin & Ribeiro, 1996).

[Tix yac mociiKeHHS SBUIA BiAMUpPAHHS TyOiB, IpoBe-
JieHoro Ha KpoOTOImMHCHKOMY IIIaTo, BHUSBICHO Pi3HI CHM-
MITOMH, SIKi MOXXYTh CBLIYMTH NP0 HASBHICTH 30YIHUKIB PO-
ny Phytophthora, 30xkpema nedoriamnisi, 3HeOapBICHHS JINC-
Ts1, BIMUpPaHHS MOJIOAMX IaroHiB Ta BEPXiBOK KPOHU JEPEB,
BHUPKCHNI HEKpPO3 Ha KOpeHsX Ta ixHi Aedpextu. OKpim
LILOT0, Ha JIEIKMX JEpeBax YiTKO CIOCTEpIirajucs TeMHi Je-
peBa Ha BiJ3eMKOBil YacTHHI cTOBOYpa, 110 € THUIIOBOIO 03-
HaKOIO aKTHBHOCTI 30ynHuKa. 3 npyroi mojoBuHU XX CT. i
IO CHOTOJHI BiMHUpAHHSA TyOOBHX HACa/PKCHb Yy BEIUKUX
Macmrabax BimOyBaeTbest 1o Bciih €Bpomi. OcobnuBo 1e
CTOCYETBCS AepeB, 0 MaroTh 01u3bko 100 pokiB. [ToBigom-
JISUTOCS TIPO 11e sIBUINE SIK B €Bporti, Tak i y [liBHIuHIi AMe-
puni. SIBume BiqMupanss xyba — 1ie 6aratoakTopHuil mpo-
Iiec, MO0 BHHUKAE BHACIIJOK 3B'S3KIB AK OIOTUYHHX, TaK 1
abiornunnx ynHHUKIB (Houston, 1967). ¥V monbcpkux Jticax
JyOOBi Haca/LKEHHS HaiyacTime 3apaxatotscs P. cinnamo-
mi, P. cambivora, P. cactorum, P. gallica, P. gonapodyides,
P. lacustris, P. plurivora, P. quercina, P. taxon oaksoil (Os-
zako & Orlikowski, 2005, Stepniewska et al., 2008). 3paxa-
109M Ha JI0CBix 3acrocyBanHs (ocdiTiB s nporuaii 30ya-
HUKaM 3 poxy Phytophthora y nepeBocranax Ascrpii, CLIA
ta Himeuunni (Fenn & Coffey, 1984, 1985; Grant et al.,
1990; Jung 2008), Ha TepuTOpii JOCIIHKEHHS TaKOX OYI0
3acrocoBano ¢ochitu. Docdop y pocditaii Gopmi € moc-
TYIHIIIMM JUIS POCIINH, a y TIOEJHAaHHI 3 HA0OpOM MiKpoeJie-
MEHTIB Mae (yHrimuaHui edexr. 3aBasku CBOIH aKTUBY-
104iii aii ¢pocdop Binirpae BupimansHy posb y GOTOCHHTE3I,
riepenadi eHeprii Ta BOJAHIO (AMXaHHI), epeadi CraakoBUX
BJIACTHBOCTEH, ()OPMYyBaHHI KIITHHHUX MeMOpaH, IpHII-

Tao6u. 1. JliciBHUYO-TakcaliliHa XapaKTepUCTHKA JePeBOCTaHIB, B AKHX 3aK/1aeH0 NPOOHi Mo

BUALIYE TIEPEXiJ POCIHH O PENPOAYKTHBHOI (ha3n pO3BUT-
Ky. BrnacHe mBuike BiJHOBJICHHS KIIITHHHUX MEeMOpaH 3aB-
nsku dochopy v pocdiTriN dhopmi Moke 3amodiraT mpo-
HUKHCHHIO TTaToreHam 3 poxy Phytophthora mepemyciM 1o
KOpIHHS JiepeB y0a, [0 MMO3UTHBHO BIUTMBATHME HA 3arajb-
HUH CaHITapHUH CTaH IUX JICPEB.

06'ekm Odocnidoicenna — BiANIpHICTH epeB ayba 3BU-
qaitnoro (Quercus robur L.) 1o 30ygHHUKIB 3 poay
Phytophthora.

Tlpeomem Oocnidocennss — MOPQOIOTO-TaKCAIliifHI 03HA-
K{ JIepeB 1 KOPiHHS Ta IMapaMeTpH CaHiTapHOTO CTaHy KPOH
Jy0a 3BUYaiHOTrO0, 10 3pOCTAIOTh Y 1yOOBHX JlepeBOCTaHAX
Ha tepuropii Kporommacskoro miato (ITonbma).

Mema Oocniosicenns — OUIHATH aKTUBHICTH (HOCDITIB 5K
CTHMYJISITOPIB CTIHKOCTI 1y0a 3Buuaiinoro (Quercus robur)
o 30ymuuKa poxmy Phytophthora Ta MOXIUBICTH ITiJIBU-
IIEHHS iXHBOI XKUTTE3JaTHOCTI Ta 3arajJlbHOTO CaHITapHOTO
crany Ha Tepuropii Kporommucskoro miato (ITonpma).

3asoanns Odocniodcennss — BCTAaHOBUTH 3B'SI30K MIX
TIOIIKO/KEHHSIM KOPEHEBOI CHCTEMH, 370POB'SIM KpOHH (J1e-
(oriali€ero Ta )XUTTEBICTIO MTAroHIB), HASBHICTIO 30yIHUKIB
¢iTopTOpM Y IPYHTI Ta aHAII30M B3a€MO3B'S3KY MiX MOp-
(osoro-rakcalifHIMK O3HAaKaMH JiepeB y0da 3BHYAHOTrO,
O3HaKaMH JIpiOHOTO Ta MaTepPUHCHKOTO KOPiHHS Ta caHiTap-
HHUM CTaHOM JIEpEB.

Marepianu Ta MeToau aociaimkenns. s nposezneH-
HS aHANI3IB HAa MOYATKY JNOCTIKeHHS Oyno BimiOpano 60
JiepeB Ay0a 3BUYAaHOTO, SIKi PO3TAIIOBaHI HA EKCIIEPHMEH-
TAIBHUX IUISHKaX Ha Tepuropii HammicaunrBa "Kporo-
mmH", SKWA HalIexaTh 10 PerioHampHOI qupeKmii qeprkaB-
Hux JiciB y [To3nani. [Tepmmit BinOip 3paskiB OyIro 3podie-
HO y 2013 p. Ta 3xificHroBaym mopiyao no 2017 p. BKIIOY-
HO. Y 2017 p. TakoX 3AiHCHEHO JEHAPOMETPUYHI BUMIpIO-
BaHHS JTOCTIKYBaHUX JEPEB Ta IXHIX KPOH.

Ksapran, Innexc Ckiag Bixk, Cepenmni Knac 60- | Bignocna | 3anac,

BH/ILIT Ilnoma, ra Ty JIEpEBOCTaHy POKIiB | miameTp, cM | BUCOTa, M | HITETY IIOBHOTa M/ra
181f 12,93 C, 1013+C3 ox. Bk, I'p3 123 41 30 11 0,7 398
182B 11,57 C, 10/13 on. I'3, Mg, JInn, I'3 | 133 42 29 11 0,7 390
183d 14,00 C, 1013 on. I'3 127 45 30 11 0,6 343

JlepeBa mis ananizy BimiOpanu noBinbHO. JliciBHHYO-
TaKcaliifHa XapakTepUCTHUKa JCPCBOCTAHIB, 3 SKUX BiJOH-
paiu aepeBa sl aHali3y, HaBedeHo y Tadn. 1. Yci BKpuTi
JIiCOM AUTAHKM po3TamoBaHi B ypounmi JymHa ['ypka Jic-
HunTBa €1p0HEK y3710Bk BuaLTiB 1811, 182b Ta 183d y T!-
i sicopocnuaHUX yMoB (TJIY) cBixuii cyrpyn (C,), y Tumi
Jicy — cBixa rpabosa cyniOpoBa. Yci JepeBoCTaHH Haljie-
JKaTh 10 Kateropii "O" — 3axXuCHi JicH.

3apsiku Tororpadii MiCIEBOCTI BCTAaHOBIICHO /B ITapa-
JIeNbHI TPaHCEKTH. IX IMpHHA cTaHOBWIA GJM3bKO 80 M.
Ha xoxxnomy 3 HuX BifiOpanm 30 nepeB At cucTeMaTHIHO-
ro TecTyBaHHs. JlepeBa, Mo pocTyTh 3 000X OOKIB OCi TpaH-
CeKTH, BHOWpaIM IO 4Yep3i, HaMararouuch 3a0e3neuuTH,
o0 BiICTaHB MiX HMMHU Oylla HE MEHINA, HDK TOJBiiHA
muprHa KpoHu. L nmponeypa ycyBae nepesa, 1o pocTyTh
y Oe3mnocepenniii OIM3BKOCTI, 3a0e3meuyioun MpH LBOMY
PENpe3eHTaTUBHICT AJIsl BCi€l JOCIHIPKYBaHOI TEPUTODIi.
JloBxxHHa KOXHOI TpaHCceKkTa Oyna oOMexeHa OTPUMaHHSIM
HeoOximHoi KinbkocTi 3 30 nepeB. OOHMIBI TpacCeKTH Mallk
noBxuny 970 M Ta mmpuHy — 40 M. Cxemy po3noaiiy no-
BEPXOHb, IIOKa3aHa Ha puc. 1.

Jlst aHamizy HassBHOCTI OOMIIIETiB 3 poxy Phytophthora
Ta KOPCHEBHUX CHCTEM, 3pa3kd Mpo0 IPYHTY BimiOpamm 3
ycix BUOpaHMX IS OLIHIOBAHHS JIEPEB.

Puc. 1. [Ipo6ui monti B HamticauTei Kporommus, 1icHUITBO
€npoHek, ypoune Jymma ['ypka
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3pasku pozmipom 20x20x20 cM BigiOpamu micas BUIA-
JICHHS! OPTAHIYHOTO IIapy I'PYHTY 3 MiBHIYHOI Ta MiBAECHHOL
CTOPOHH J€peBa 3 ypaxyBaHHSAM NOTECHIIMHUX BiIMiHHOC-
TEH y BOJIOTOCTI Ta OCBITIIEHOCTI. 3pa3Ku I'PyHTY 30Mpaiu
SIKOMOTa OJIFKYE /10 OCHOBH CTOBOYpIB AepeBa, Ha BiACTaHi
He Oinbine 150 cm. Iicns 3mimryBaHHs BifiOpaHMX 3pa3KiB
OyJI0 CTBOPEHO KOJIEKTUBHHHI 3pa30K JUIsl KOXKHOTO JepeBa.
3pa3ku IPyHTY TpaHCHIOPTYBaIH 10 jJaboparopii Haykoso-
JIOCITIJTHOTO 1HCTHTYTY JIicoBOro rocronapcrsa (Bapmasa,
[Monbmia), e KOpiHHSA aKypaTHO BiJOKPEMIIIOBAIN HA CHTI,
mo0 He momKkoauTH iX. PemTy rpyHTY po3minmam Ha IBi
nmapTii, oIHy 3 SKWX BHKOPHCTAllM /IS aHaJi3y Ha HasB-
HIiCTh 30yIHUKIB poay ¢iTodTOopH, a Apyry — nepeaain 10
OxpyxHOI pinbHHYO-XiMiuHOI craHuii (Bapmraa, ITons-
mra), ae Oysio MPOBENEHO aHali3 0araTcTBa MaKpOEIIeMEH-
TiB, 30Kpema, Ha BMicT Qocdopy (P,Os), xamito (K,0O) ta
MmarHito (Mg), a takox pH rpynTy. OKpiM I[OT0, BMICT
kanpnito (Ca) omiHIOBaJIM 3a JOIOMOTOI0 KOMIUIEKCHOTO
metony (Fotyma & Mercik, 1991; Ostrowska et al., 1991),
a TakoX 3araypHOrO BMicty azory (N) meromom Kenpnans
(Bobrzanski, 1979) Ta Byriemo (C) cnekrpodoToMerpud-
uuM MeroqoM (Ostrowska et al., 1991).

Jlo Bi3yasbHOI OLIIHKM ITOLIKOJPKEHHS KpOH AyOiB, sKa
MIepeIOBCIM XapaKTepHU3ye CaHITApHUI CTaH, 3aCTOCOBAHO
TPHU METOIH, IO IPYHTYIOTHCS HAa Pi3HMX NMOKa3HHWKaX: Jie-
¢omiarii, )XUTTEBOCTI 1 CHHTETUYHOMY IOKa3HHUKY MOIIKO-
okeHHst (Dmyterko, 1998; Dmyterko & Bruchwald, 2000;
Dmyterko et al., 2003). Tedomiamito OI[iHEHO HA MLTIH JTOB-
XKHWHI KOPOHH, BHMKOPHCTOBYIOUH AaTJIaC OL[HKHA aCHUMIJIs-
uiitnoro amapaty nepes (Miller & Stierlin, 1990). Haro-
MICTb J)KUTTEBICTh BU3HAUEHO Y BEPXHil YaCTHHI KPOHH, 3ac-
TocoByroun kiacudikamiro Pormodda (Roloff, 2001). dedo-
Jaris — OKOMIPHUAN METOJ OIIHFOBAHHS IOIIKOPKEHb ab0
3MEHIICHHS acUMUIALiiHOrO amapary. ['paganist 1poro no-
kaszHuka Taka: nedomianii 0-10 % BianoBixzae 3HaUEHHS HO-
Ka3HUKa CTymneHs momkopkeHHs: O (BiACYTHICTH HpOSBIB
romkomkenns; 11-25 % — cmabke nomkomkeHHs; 2660 %
— CepemHiil cTyIiHb MOMKOMKeHHS; ToHa 60 % — criTbHe
nomkouKeHHs.  OLHKY JKUTTEBOCTI ITPOBEAEHO, CIHpPA-
I0YNCh Ha METOMMKY, 3TIJHO 3 SIKOIO JKUTTEBICTH BHU3HAYA-
I0Th SIK TTOTEHLiaJI 3pOCTaHHS JIepeBa Ta HOro MOXIMBOCTI
perenepanii MOMIKO/DKEHb KOpoHH. IlincTaBo0 10 OLIHKK
XKHUTTEBOCTI € apXiTEKTypa IaroHiB KPOHH, 10 BUPOOJISIOTE-
cs 'y BepxHiii yactuHi. Yci nepeBa KIacu(piKoBaHO A0 OTHi€l
3 YOTHPHOX Ipym: cryminb 0 — ¢asa excruioparlii, HeyIKo-
JDKEHI JepeBa, JKUTTEBI; cTymiHb 1 — ¢a3a mereHeparii, jie-
peBa ocnabieHi; crynine 2 — (a3a crarsaiii, Aepesa IomI-
KOJDKEHi; CTymiHb 3 — ¢a3a BiMOBH, JiepeBa CHIIBHO IOII-
KOJUKeHi, BMHUpatodi. CHHTETHYHUH MTOKa3HUK ITONIKOIKEeH-

Hs (Syn) € cepeHBOIO BEITMUYMHOIO 3 Aedoialii i >KUTTeBOC-
Ti 1 BU3Ha4atoTh Horo 3a gopmyioto (Dmyterko, 1998):

Syn=(0,03Def+Wit)/2, 1)
ne: Def — nedomiauist nepeBa; Wit — XUTTEBICTh JepeBa.
Koedimient 0,03 y uncensHUKY IPUCTOCOBYE 3HAYCHHS 110~
Ka3HWKa Jedodiamii, SKAii BU3HAYAIOTH y BIJCOTKAaX, IO
enuHoi Tpananii y mexxax 0-3 3a aHanori€ro 10 3HaYECHHS
KUTTEBOCTI. BiAmmoBiAHO 10 3HAaUeHHS Syn AepeBa MOjijie-
HO Ha: 310poBi — Bix 0 mo 0,90; momkomkeni — Big 0,91 do
1,80 Ta 3amupatoui — Bixg 1,81 1o 3,00.

Buninenns 30ynaukiB 3 poxy Phytophthora 3pilicHioBa-
a1 MerooM "mactku". 3pasku rpyHTy (65m3bK0 0,5 Kr) 1M0-
MIIAIN y CTEPUITI30BaHy MICTKICTh 1 3aJIMBAJIM AUCTHIIHO-
BaHOIO BOJIOIO /IO BUCOTHU 2 CM Ha piBeHb IpyHTY. CeMuzeH-
He JUCTA Ay0a 3BuuaiiHoro (Quercus robur) ta Oyka (Fa-
gus sylvatica) Oyno BUKIIaIEeHO HA BOHIN ITOBEPXHI 3TiIHO
3 MeTomuKoM, 3amporonoBaHoo T. FOnrom (Jung, 1998;
Jung et al., 1996). JIucts Tpumanyu Ha BOAHINA MOBEPXHI J0-
TH, TIOKHM Ha iX IOBEPXHI HE 3'IBHJIMCS YOPHI, HEKPOTHYHI
wissMa (Bix 3 mo 7 amiB). Iliciast 3aBepiueHHs LLOTO Yacy
(dparMeHTH JIMCTA 3 HEKPO30M pO3pi3aj Ha HEBEIHKI
¢dparmenTy (5% 5 MM) 1 BUCTEIMIIN CEJIIEKTUBHUMHM CEPEI0-
uriamu PARPNH-agar. Ile cepenoumie Tamy V8 (ountie-
Huil GaratoBapiantauit cik 200 mu/m, 3 r/n CaCO;, 20 r/n
arapy) 3 jgomaBaHHAM aHTHOioTHKiB: 10 pg-mL’ mimapu-
umH, 200 pg-mL" ammimania, 10 pg-mL™ pudamminum, 25
ng-mL" menraxnoponitpo6enzony (PCNB), 50 ug-mL’
micraruay i 50 pg-mL™' riMexcasony. dparMeHTH JTUCTS iH-
KyOyBanm BripooBxk 24—48 rox y Tempsisi 3a 20 °C. Ilicns
3aBEpLICHHS [[LOr0 Yacy TihM Milemiio NepeHecIy Ha K-
BHUJIbHE CEPEIOBUILE TUITY V8.

Inentndikaniro 30ynHUKIB Oyll0 MpOBEAEHO, cepen iH-
IIMX Ha OCHOBI MOP(QOJIOTIYHOTO aHai3y, 3aCHOBAHOTO Ha
CIOCTEpEXXEHHI 32 CTATeBUMHU CTPYKTYPaMHU OOT'OHisl Ta aH-
TEpuAis, a TakoX Oe3CTaTEeBUMM CTPYKTypaMH — CIO-
paHreM, BIiAMOBIHO 3miliCHEHWM nociimkeHHsM (Jung &
Burgess, 2009; Erwin & Ribeiro, 1996).

KynbsTypu oomineTiB nepeca i Ha )XKUBHIIbHE CEPEIo-
BHUIIE TUITY V8, Jie BOHM BUPOCTAIN B TEMPSIBI BIPOAOBXK 7
mHiB 3a 23 °C. Ilicns 3aBepHieHHS IBOT0 Yacy MiJ MiKpOC-
KOIIOM CIIOCTEpirajii OTpUMaHi CTPYKTYpH HATOTEHIB 1 BH-
MiptoBaim X ToBHOMHY Ta aoBXuHY (Jung & Burgess,
2009). IligroToBKka KOpEeHEBHX CHUCTEM JO aHalli3y BHOpa-
HHUX 0COOJIMBOCTEN MOP(OJIOTIYHHX MapaMeTpiB MiCTHIA iX
BIUTYYCHHS i3 TPYHTOBHX 3pa3KiB Ta peresibHEe IPOMUBAHHS
3 MOJAJIBIINM CKaHYBaHHSIM 3a JOMOMOTo0 (hoTocKaHepa
EPSON Perfection V700 (muB. puc. 2,a).

Puc. 2. [TigroroBka 10 ckaHyBaHHS KopiHHS BogauM ckanepoM EPSON Perfection V700 Photo Scanner
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Puc. 3. CxanoBane 300paxeHHS KOPiHHS (@) Ta IPOrpaMHIH MOALT

Ha IpiOHe Ta MaTeprHChKe KOpiHHSA (6) 3a JOIIOMOr0I0 IPOrpamMu
WinRhizo®

300pakeHHs, OTpUMaHe TaKUM crocoOom, Oyio mpo-
aHAJTI30BaHO 32 JOMOMOrOI0 IIPOrpPaMHOr0 3abe3nedyeHHs
WinRhizo® (Regent Instruments, Kanama) (muB. puc. 3),
sIKE JI03BOJIMJIO PO3AISIUTH KOPIHHS Ha Bl TPYIHU: TOHKI KO-
PpeHi 3aBTOBIIKH Bix 0 10 2 MM Ta MaTepUHCHKI KOpiHHS (2—
5 mMm) (nuB. puc. 2,0).

3a noromororo nporpamu WinRhizo® Buznaueno Oara-
TO MOP(QOJIOTIYHUX O3HAK, Cepe]| SKHX: 3arajibHa JOBXHHA
KOpeHs Ta B 000X NepepaxoBaHMX BHIIE KJIacaxX TOBIIWHH,
KIJIBKICTB KiHIIIB KOPEHIB, KiJIbKICTh PO3/JBOEHH KOPEHIB TO-
mo. Hactymanm erammom poGotu Oysio BiIOKpeMIICHHS
JIpiOHNX KOPEHIB BiJl MATEPHHCHKUX KOPEHIB Ta CYIIIHHS iX
3a Temneparypu 65 °C y cymmibHil madi, 10 OTpUMaHHS
crayoi Baru. Lli 3aX0¥ CHpHsUTM OTPUMaHHIO HU3KU Tapa-
METpiB, SIKI BUKOPHCTOBYB&IM ISl OLIHIOBaHHS MIKOJH,
cnpu4rHEHoI 30yaHuKamMu pony Phytophthora.

[Tapamerpwu, sIKi BUKOPUCTOBYEMO B I1ili poOOTi:

1. KinpKicTh )KHMBUX KOPEHIB — BU3HAYAEMO SIK KITTBKICTh pi0-
HMX KOpPEHIB, sIKi HA MOMEHT BUMIpPIOBAaHHS BUPOCIIHU 3 Ma-
TepHHCHKUX KOpeHiB (aHrit. Number of living roots, NOLR).

2. KinpkicTs KiHIIB ycix kopeHiB (amra. Total Root Tips,
TRT).

3. Kinpkicts kiHIIB npi6HMX KopeHiB (aHmi. Fine Root Tips,
FRT).

4. JloBxyHa BCiX KopeHiB, cM (aHri. Total Root Length, TRL).

5. lloBxuHa IpiOHUX KOpeHiB, cM (aHri. Fine Root Length,
FRL).

6. JloBxWHAa MaTePHUHCHKOTO KOPiHHA, cM (aHTI. Mother Root
Length, MRL).

7. CHiBBiTHOIIICHHS KUTBKOCTI JKUTTE3JATHAX KOPEHIB J0 JOB-
KMHH MaTepPHHCHKOTO KOpiHHA, IIT./cM (aHTI. Number of
Living Roots / Mother Root Length, NoLR/MRL).

8. [Imtoma moBXKMHA APIOHUX KOPEHIB — BU3HAYAEMO SIK Bifl-
HOIIICHHS JIOBXXHHHM JIPIOHUX KOPEHiB 0 CyXol Baru apio-
HHUX KOpeHiB, cM/T (aHrn. Specific Fine Root Length,
SFRL).

9. [lutomMa IUTBHICTH KiHIIB APIOHUX KOpPEHIB — Mapamerp,
BH3HAYCHUH SIK BiTHOIIEHHS KUTBKOCTI KIHIIIB PIOHUX KO-
peHiB JI0 Cyxoi MacH ApiOHHUX KOPEHiB, IIT./T (aHII. Speci-
fic Root Tip Density, SRTD).

10. CriBBiTHOIIICHHS TOBXKUHU JPIOHNX KOPEHIB J0 JTOBXKUHU
MaTepHHCHKUX KopeHiB (aHTn. Fine Root Length / Mother
Root Length, FRL/IMRL).

11. BigHOIIEHHS KUTBKOCTI KiHIIB APIOHUX KOPEHIB JI0 JOB-
KMHH MaTepHHCHKUX KOpEHiB, mT./cM (aHri1. Fine Root
Tips / Mother Root Length, FRT/MRL).

12. CriBBiHOIIEHHS APIOHMX KOPEHIB 10 CyXOi MacH Mare-
PHHCBKUX KOpeHiB, r/cM (aHrn. Fine Root Length / Dry
Weight of Mother Roots, FRLIDWMR).

13. TloBepxHsi apibHIX KOpeHiB, cM” (auri. Fine Root Surface
Area, FRSA).

14. Cyxa maca apiOHUX KOpeHiB, T (aHrn. Dry Weight of Fine
Roots, DWFR).

15. Cyxa maca MaTepUHCHKHX KOPEHiB, T (aHTI. Dry Weight of
Mother Roots, DWMR).

[TpoBenena xiMiyHa oOpoOka Oyia cripsMoBaHa Ha BUB-
YEHHsI [TOKPAILEHHS CaHITAPHOTO CTaHy AyOOBHUX JIEPEBOC-
TaHiB Ha KpoTomMHCHKOMY IIIaTo, 3apakKEHUX 1HBAa3HBHHU-
MU 30ynHUKaMu poxy Phytophthora. e 3po0ieHo nuisixom
3acTocyBaHHS 3 MOBITps (ocdirtiB (Popma kamiro — Kalex,
Albamilagro) na mxy0OoBi JepeBOCTaHU y JTICOBHUX BHIIIAX
HaricHuTBa "KporommH".

3acrocoBano QocditHi npemapatn Kalex Ta Actifos.
[Momepenni obnpuckyBaHHs 3amilicHniIn mnpenaparom FO-
RAY 76B SC (06.05.2013 p.), sxuit mictute Bacillus thu-
ringiensis var. Kurstaki, 1mo0 3amo0irté monrkoKeHHIO Jie-
peB komaxamu-¢itoparamu. OONPHUCKYBaHHS NPEIApaTOM
Kalex (xamiitna ¢opma) Oymo Bukxonano 12.09.2013 p.,
30.05 i 1.09.2014p., 26.06 i 27.08.2015p. 3axomm
3IHCHIIIN 3 BUKOPHCTaHHAM Jitaka "Dromader"”, obmneris-
M HaJl AUITHKaMU Ha CMyrax 3aBIIUPIIKK O1mu3bK0 20 M
TaK, MO0 CMYTH Malld TEPEKPHUTTS Uil OONPUCKYBaHHS
ycix BuOpaHuX jgepeB. PoOoua cymiim, BHKOpUCTAaHA JUIS
OoOIpUCKYBaHHS, BiANOBifaTa TakkMM Itapamerpam: Ha | ra
BHKopHcTaHo 22,5 n npenapaty Kalex, smimanux 3 22,5 1
BOJH, II0 cyMapHO cTaHoBwio 45 jn/ra. OkpiM mpenapary
Kalex, takox Bukopucramu mpemnapar Actifos, skuii mic-
TUTH (ochOpHH B aMOHI€BIH (QOpMi, 0 Y KOMIUIEKCHOMY
BHKOPHCTaHHI 3 KaJTiifHOIO ()OpMOIO Majio O 3anodirTu sBu-
my ¢itoTokcmuHocTi aepes. [Ipenapar Actifos nogaBanu 3
ypaxyBaHHSIM pPEKOMEHMALiH mpoxynenTta. Jlo3u ta po3mi-
pH Kpaneib Ipernapary y3roKyBajd i3 (axiBIsIMHU B Lii
raiy3i — npo¢. T. IOnrom (Himeuyunna).

Pe3yabraTu nocaixkeHHs ta ix odrosopenHs. [lor-
PpiOHO 3ayBaXKHTH, IO KUIbKICTh KOHTPOJIBHUX JIEPEB YIIPO-
noBx 2013-2017 pp. 3MeHImmIacs Ha JiBa, HOPiBHIHO i3 MO-
YaTKOBOKO KIJIBKICTIO — IIi JiepeBa YCYHYIH i3 CKIIaay Jepe-
BOCTaHy uepe3 ix BcuxaHHs. Bceranosneno, mo y 2017 p.
ICTOTHO TOKpAIIMBCS MOKA3HUK CAHITAPHOTO CTaHy B 00-
poOJICHNX AEpEB, IO XapaKTePU3YIOThCS CTYIICHEM JIeoti-
arii, )KUTTEBICTIO Ta, BIAIOBIIHO, CHHTCTHYHUM 1HIECKCOM
Syn, TIOPIBHSAHO 13 KOHTPOJILHUMH JiepeBaMy. Y TPYHTI IMiJ
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MPaKTHYHO yciMa JOCTIDKYBaHUMH J€pEBAMU BHUSBICHO
natorenu 3 poxny Phytophthora: Ph. cactorum, Ph. euro-
paea, Ph. ma Ph. quercina (Tkaczyk et al., 2017).

Jlis ouiHIOBaHHS BIUIMBY BUKOpHCTaHHS (ocdiHiB Ha
MTOKa3HUKHN KOPiHHS 3[1HICHEHO CTaTUCTUYHE OIPAIFOBAHHS
pe3yNbTaTiB  BUMIPIOBaHHA MOP(QOIIOro-TaKCcalifHuX I10-
Ka3HUKIB JIEPEB Ta JOCTIHKYBaHUX ITOKA3HUKIB KOPIHHS SIK
B 00pOOJICHMX PO3YMHOM JIEPEB, TaK i y KOHTPOJIBHHX
BrpogoBx 2013-2017 pp. Pe3yapTatu CTATUCTUYHOIO OII-
pamioBaHHs PE3YJAbTATIB JOCIIUKEHHS OIPalboBaHO IS
JIOCIIJPKYBaHUX O3HaK BHpojoBx 2013-2017 pp., ane s
JIOTPUMAaHHSI BUMOT CTOCOBHO MAaKCHMaJBHOTO 00CATY Ma-
Tepialy cTaTTi HABOAUMO PE3YJIbTaTH BUMIPIOBAHHS TUIBKU
3a 2017 p. (Tabxn. 2). BecranoBneHo, Mo cepeaHi 3HAYCHHS
niamerpa cToBOypa JepeBa, 3arajibHoi BUCOTH Ta MopgoJio-
ro-TakcaniiHUX O3HaK KPOH € JEUI0 BUIIMMH B 00poOIie-
HHUX JEpeB, ajie Il 3yMOBJICHE IIEBHOIO DI3HHUIEIO Y Billl
nocmimpkyBanux aepesoctanis (Lakin, 1980). Pazom 3 Tum,
3HAYEHHS O3HAK KOPiHHS, 32 BUHATKOM CyXOi Macu JIpiOHHX
KOPEHIB, BUIIUMH € Y KOHTPOJIBHHX JepeB. Hik4i 3HaUeH-
HS cTyneHs nedomarii Ta >KUTTEBOCTI MpUTaMaHHi 00po0-
JICHUM JIepeBa, L0 CBIAYUTH MPO iX Kpamuid caHiTapHHUH
CTaH, MOPiBHSHO i3 KOHTPOJILHUMH JIEPEBAMH.

Amnanizyroun 3Ha4eHHS KoediieHTiB Bapialii Mopdoio-
ro-TakcaniHUX O3HaK cTOBOYpIB JiepeB, TO BApPTO 3a3HAUH-
TH, 110 HAWMEHIII 3HaYEeHHs [IbOT0 MOKa3HUKA IPUTAMaHHI
niamerpy Ta BuCOTi ctoBOypa (14,2-18,4 Ta 12,3-15,3 %
BiMOBiAHO). 3Ha4yHO BapiabenpHIMMK € MopdooriuHi
O3HaK{ KPOHH: BHCOTA MOYATKy KPOHH Ta PajiilycH KPOHH 3a
HanpsiMKaMu ctopin cBity (37,5-43,9 ta 33,941,8 %).
BcranoBneHo, 1o BuIne 3HaueHHS Koe(illieHTIB Bapiarii
JUIL BHCOTH CTOBOYypa, BUCOTH IOYATKy KPOHH Ta BHUCOTH
HAWIIMPIIOro Miclsl KPOHM € Y KOHTPOJIBHUX JI€PEB, HOPiB-
HSHO 13 00pobiiennx Qocdiramu. BogHouac, s pagiycis
KPOHH 32 HalpsMKaMH CBITY BHILI 3HA4eHHS KOe(il[i€HTIB
Bapialii XapakTepHi Asi 0OpoOJIeHNX JiepeB. AHATIZYIOUH
3HAUEHHS acUMeTpii Ta ekcuecy Ui Mop(oJoro-Takca-
ifHUX TIOKA3HUKIB MOKHA TIIUTH BHCHOBKY, IO PO3TOMILIT
YaCTOK JIEpEeB BIiAMOBIJHUX TPYI HE TSKIE O KIACHYHOTO
HOPMAJIBHOTO PO3TIOJUTY Ta Ma€ IIBUJIIC BHUITAJKOBHNA Xa-
paxTep, 10 € HOPMAJILHUM, 3BaXKal04X Ha 0i0JI0TiuHI 0c0o0-
JIMBOCTI AepeB ay0a 3BUIAHOTO

Cepen O3HaK KOpEHIB PO3PaxoBaHO Taki KOe(DillieHTH
Bapiauii (repiue 3HaueHHs — 1JIs1 00pOOJICHNX JIepeB, JpyTe
— g koHTponbHUX): FRT (59,0-69,4 %), TRL (35,2—
56,9 %), FRL (37,4-59,3 %), MRL (49,1-43,5%), TRT
(58,9-69,3 %), SFRL (65,2-79,3 %), SRTD (86,2-94,0 %),
FRL/MRL (113,6-68,6 %), FRT/MRL (106,48-83,8 %)),
FRL/IDWMR (126,9-151,41 %), FRSA (28,6-45,3 %),
DWFR (48,3-53,7 %), DWMR (63,9-88,8 %). IlorpibHO
BiI3BHAYHTH, IO JJIs OULTBIIOCTI O3HAK KOPIHHS BWIII 3HA-
4yeHHs Koe(ilieHTa Bapianii mpuTaMaHHi KOHTPOJIEHUM Jie-
peBaM, 3a BUHATKOM MOKa3HUKa MRL — noBXHMHA Mare-
PHHCHKOTO KODPIiHHS Ta MOKA3HHKIB, IOB'S3aHMX 3 HHUM:
FRL/MRL — cHiBBiIHOIICHHS TOBXWHHU JNPIOHUX KOPCHIB
IO TOBKWHU MaTEPUHCHKOTO KOpiHHA Ta FRT/MRL — Bin-
HOIICHHS KUTBKOCTI MPiOHMX KOpPEHIB IO JOBXHHU MaTe-
PHHCHKHUX KOpeHiB. Lle MoXe CBiAYMTH TPO ICTOTHI BiMiH-
HOCTI y (hopMyBaHHI BIIaCHE JIOBXKHHM MaTEPHHCHKOTO KO-
piHHS Ta CITiBBiIHOIICHHI J0 HHOTO JOBXXUHH Ta KUTBKOCTI
JIpiOHNX KOpEeHIB 00pOOJICHHX Ta KOHTPOJIbHHX JepeB. Ta-
KOX HEOOXIiJHO BiJI3HAYWTH, IO I OILIBIIOCTI O3HAK Xa-
paKkTepHa J0JaTHA aCUMETPis, 32 BUHATKOM BJIACHE JIOBXKH-
HU MaTepHUHCHKOTO KOPIiHHSA SIK JUIs 00poOsieHnX nepeB (-

0,21), Tax i ans koutponsHuX (-0,07). Bmacue ocob6nmBocTi
pO3TOALTIB OLTBIIOCTI 3HAYEHHb BJIIBO BiJ IIEHTPAIBEHOTO
CTYHEHS IbOTO MOKa3HHWKa, TOOTO y OiK HIDKYHMX 3HAYCHB,
MIOPIBHSHO 13 CepeqHiM, 1 MiIBHILYe 3HaUeHHS KoedilienTa
Bapiarii /Ui 11i€i Ta TOB'A3aHOI 3 HEIO O3Hakamu. Te, 1o
3HAYEHHS acHMeTpil BHIIE A1 0OpOOJIeHUX AepeB i mpu3-
BOJWTH JIO ITiIBUIIICHHS 3HAYCHHS KoeiieHTa Bapiamii st
00pobIIeHNX epeB. 3HAYCHHS €KCIIECy TAKOX JTO3BOJISE IT0-
SICHATH BUINI 3HAYCHHS Bapiamii st oOpoOJIeHWX aepes,
sike ctaHoBUTH -0,81, a 1t KoHTponbHUX AepeB — 0,24. Ot-
e, KpuBa PO3NOJIIY 3HA4YCHb JOBXXHHU MAaTEPHHCHKOTO
KOpiHHA 17151 0OpOOJICHUX IEPEeB TAaKOXK € OiJbII IIOCKO-
BEPILIMHHOIO, MOPIBHAHO 13 PO3IOIIIOM KOHTPOJIBHUX JIe-
peB, IO TaKOX BIUIMBA€E Ha ITJBHIICHHS 3HaYE€HHS Koedi-
mieHta Bapiamii. TakuM crmocoOoM MOXKeMO JIHTH BHCHOB-
Ky, 110 Ha (OpPMYyBaHHS MaTEepUHCHKOTO KOPiHHS IJIs 00-
pobJsieHnX AepeB ICHYIOTH H0AaTKOBI 4MHHUKH. CepenHe
3HAUEHHS JIOBXXMHH MAaTEPUHCHKOTO KOPIHHSA € BHIIUM
BJIacHe JJIs1 00pOOIIEHHX JIepeB.

Jis  XapakTepuCTHK KpOHM BH3HA4YEHO Taki Koedi-
mieHTH Bapiamii: crymine gedomiamii  (47,2-30,1 %),
XKUTTEBICTh (46,0-15,0 %) cuHTeTMUHOTO IHAEKCY Syn
(45,0-18,2 %). dns crymens aedomiarii 00poOIeHUX IepeB
xapaktepHoto € poxatHa acumerpis (0,28), Tomi Sk s
KOHTPOJIbHHX JIepeB IpocTexyeThes Bix'emna (-0,49). Acu-
MeTpist 11 KUTTEBOCTI it obpobmnennx (-0,10) Ta mms
KoHTponbHHX nepeB (-0,19) e Big'emHOIO, ane BUIIE 3HA-
YEeHHs IPUTaMaHHe BCE K KOHTPOJIILHUM JiepeBaM. 3Ha4YeH-
HSl acMeTpil CHHTETHYHOTO iHAEKCY Syn € OJHAKOBHM (-
0,05) Ta Takox Big'eMHUM. 3HaYECHHS €KCIeCy Ul YCIX I0-
Ka3HUKIB CaHITAPHOTO CTaHY KPOHU € BiJ €MHHIMH, IO CBiJI-
YaTh PO IXHIO INIOCKOBEPIINHHICTB.

3Ha4YeHHs CTATUCTUYHHX MOKa3HUKIB JUIS OLIBIIOCTI 03-
HaK KOPEHIB iCTOTHO BiApi3HSETHCS BiJ| CTATUCTUYHUX I10-
Ka3HUKIB MOp(oJIoro-TakcanifHuX O3HaK jaepeB. Bmactu-
BUMH JUI1 O3HAaK KOPIHHSA € HIKYl 3HAYCHHS IMOKA3HHKIB
TOYHOCTI JOCTiRy, IO CBiIYATh MPO JOLUIBHICTH 3011b-
IIEHHS KiJIBKOCTI JOCII/DKYBAaHMX JIEPEB Ta, BIiAIMOBIIHO,
BUINI 3HAa4YeHHSA KoeQilieHTiB Bapiamii. OTxe, OIiHUTH
BILIMB (OCPITIB SK CTUMYIATOPIB BiAMIPHOCTI AepeB ayda
o 30ynHUKIB 3 poxy Phytophthora 3 ypaxyBaHHSIM 3Ha-
YeHb MTOKA3HUKIB TOYHOCTI JIOCIHIy MOXKHA TiIbKH Ha 10 %
piBHI 3HAYUMOCTI, IO iCTOTHO YCKIIAJHUTH IPOIEC CTBO-
PEHHS perpeciifHuX MOJeIeH 3aIeKHOCTI MOKa3HUKIB CaHi-
TApHOTO CTaHy BiJl JOCIHIIKyBaHMX Mopdoioro-rakca-
LifHMX O3HAK JiepeB Ta KOpiHHs. Pasom 3 TuM, Ui okpec-
JICHHS 3arajibHUX TEHJCHILIN Liel piBeHb 3HAYUMOCTI MOXKE
BUSIBUTUCS JIOCTATHIM.

[Nepmmm eTanom repeBipKy BIUIMBY BUKOpHCTaHHS (oc-
¢iTiB € mepeBipka pi3HMII MiX CEpeAHIMH 3HAYECHHSIMH BH-
OipoK UIsl IepeB i3 3aCTOCYBaHHSAM Ipenapary Ta Ui KOH-
tponsHOi rpynu (Lakin, 1980). Mu BuKopucTany ¢-kpurepii
Cr'rofieHTa, KA TMOPIBHSAIIN 13 BiANOBITHAMHU TaOIUIHIMHU
3HAUEHHSIMH IIOKa3HWKA HA p-piBHI 3 BiJIOBIJHOIO0 3HAUY-
IIiCTIO Ta BiJTOBITHOIO KiJBKICTIO CTYIICHIB CBOOOTH.

[Tpn HepiBHOBEeNMKHX BHOIpKaX, SIKIIO #1771, (1 — KUIb-
KiCTh JIOCHiAIB a00 BapiaHT) NOMMJIKY PI3HHUII MiX BHOip-
KOBHMH CEPEAHIMH (S,) BU3HAYAEMO 32 (HOPMYJIIO0

R ICRENRD NC RS (+j o)

n+n,—2 nn,

NPUHHABIIM, IO s7 = Y (x, - %) Ta s; = Y (x,—X,)’ , oTpu-

MaeMo:
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2 2
si+s n+n
s, =, (1 zj, 3)

m+n,=2 \ nn,
a 3Ha4YEHHs {-KPUTEPiIo I TAKOTO BUMAKY BU3HAYAEMO 32
(dhopmyoro:
p=HTH_d )
Sa Sa

HynboBa rinoTesa CipocTOBYEThCS, AKIIO £y >l

3MifiCHUBIK TIOPIiBHAHHSA TaKUM CIIOCOOOM CEpEeIHIX
3HaueHb BHOIpoK BHpojoBx 2013-2017 pp. BcTaHOBIICHO,
110 3HAYEHHS ¢ (PAKTUYHO JUIS YCiX MOPIBHIOBAHMX O3HAK €
BHIII 3a TaONWYHI 3HAYCHHS, TPUWHATI U BiIITOBITHIX
piBHIB 3HaumMocTi (s 5 % — 2,00, msa 1 % — 2,66 Ta ans
0,1 % — 3,46) Ta NpUHHATHX KIJILKOCTI CTYIIEHIB CBOOOIH
(n=56). ToOTo pi3HUIA CepeHiX 3HAYCHb BHOIpOK MOPQO-
JIOTO-TaKCallifHNX O3HAK Ta KOPIHHS JEepEB Iicisl BUKOPHC-
TaHHA (GOCOITIB Ta KOHTPOJIHHOI BHOIPKH € JOCTOBIpPHOIO
(Lakin, 1980). BunatkoM € TiIBKH BiJICYTHICTh CTaTUCTHY-
HO 3HAYMMOI Pi3HUILI Mk o3Hakamu FRSA y 2017 p. (1,35),
crynenem nedomanii (0,27) Ta xwurresicrio (0,78) y
2013 p.

OKpiM TIOPiBHSHHS CEpeIHIX 3HAYCHb BiIIOBITHHUX IO-
Ka3HUKIB Y BU3HAUCHUH Nepiof 9acy, MOTPiOHO TaKOX BCTa-
HOBHUTH, UM JAWHAMIYHI MPOLECH AJIS AEPEB, Ki B3STO 3 BH-
OIpoK 13 3aCTOCYBaHHSAM IIperapariB Ta KOHTPOJIbHUX BHUOI-
POK, BiOYBAaIOTHCSI ITOJIOHAM YHHOM YH BiJIPI3HIIOTHCS MiXK
coboro. TakuM crroco60oM MOXXKHA OTPHUMATH CTATUCTHYHO
OOTpYHTOBaHI pe3yJIbTaTH MOPIBHSHHSA JAEPEB i3 Pi3HUX BH-
OipoK, SIKI MATBEPIATH BIUIMB BHKOPHCTaHUX (oCHOpUHIB
Ha QopMyBaHHS KOpEHIB jaepeB jayda 3BuuaitHoro. Jlms
IBOTO ITiJl Yac MOPIBHSIHHS TOKA3HUKIB Bapiallii MU BHKO-
pucramu t-kpurepiit Cr'iogenta Ta F-kpurepiit dimepa.

Sk BimOMO, HYJIBOBA TiNOTE3a I'PYHTYETHCS HA IPHITY-
IIEHHI 1010 PIBHOCTI apaMeTpiB 4 1 4, Ta IX CTAHAAPTHHX
BIJIXWJICHD 07 1 0, TEHEPAIBHUX CYKYIHOCTEH, 3 AKX Y35ITO
BHOIpKH, sKi TMOpiBHIOIOTh. OTXKE, pa3oM 3 MEPEBIPKOIO
HYJIbOBOI TiIIOTE3W MpPO PIBHICTH TE€HEPAIBHHX CEPEIHIX
MOTPiOHO MEPEBIPATH 1 TIMOTE3Y MPO PIBHICTH T'eHEPAIBHUX
MMOKa3HUKIB Bapiamii. Lle BaXITHBO, OCKIIEKA 32 OTHAKOBUX
a00 OIM3bKUX CepefHIX ¥, Ta X, [OKa3HUKU Bapiawii BuOi-
POK MOXYTbh BIAPI3HATHCS, 1 y IBOMY BHIIAJIKy MOTPiOHO
3HATH, BUMIAJIKOBI IIi BiAMiHHOCTI 4m Hi. ['imoTe3y mpo pis-
HICTh MOKA3HHKIB Bapiamii CyKylTHOCTEH MOXKHa IepeBipH-
TH 3 JIOLIOMOTOI0 /-KpUTEpito Cr'ionenta’, sKuil BU3HAUAE
BiTHOIICHHS PIi3HUII IMX ITOKA3HUKIB JIO X CEpEIHBOI CTa-
tuctnaHoi nommwiku (Lakin, 1980). Omxe, pi3HUIIO MDX ce-
PEIHBOKBAAPATUYHUMHI BIIXWJICHHSAMH JBOX BHOIPOK -
KpuTepii Cr'loieHTa’ BU3HAYAIOTH BiHOIICHHSM:

£==2 (5)
Sas
e Ss— MOMIJIKA PI3HUIT MK [IUMH ITOKA3HUKAMH, Ky 00Y¥IC-
JIFOFOTH 33 (YOPMYJIO0

(6)

Hynboga rinoresa 3arepedyeTbest, KOJIA t*,f,ZtS, JUTSL KiJTb-
KOCTI CTYyIIEHIB cBOOOIM k=n;+n,—2 Ta NPUHHATOMY piBHI
3HAYMMOCTI (0L).

3a mopiBHAHHAM (AKTUYHUX 1 TaOJUYHHUX 3HAYCHb I-
kputepito CT'IofeHTa , TAGMHUHI [OPOrOBi 3HAYCHHS SKOTO
HaBEJICHO BHIIE, BCTAHOBJICHO, IO ()aKTHYHI 3HAYCHHS I10-
piBusHHS o3HaK He mepesumrye 0,01-0,06, mo € icTOTHO
HIDKYUM, BiJ moporoBux 3HaueHb it 0,1 % piBHA 3HAYH-

MocTi. OTXe, HyJIbOBY TiIIOTE3y MPO PiBHICTH T'€HEPAIBHUX
MIOKa3HUKIB Bapiawii miATBEpHKEHO.

Jls mepeBipkn TiNOTE3W NPO PiBHICTH T'€HEPAIBHHX
JIICTIEPCii #-KpUTEpiil JEKOJIM BHABISIETHCS HEJOCTATHHO
TOYHHUM, OCOOJIMBO NPH MAaJOYMCICHHUX BHOipKax. ¥ 1o-
mrykax kpamoro kputepito P. E. ®imep BusiBuB, mo 3a-
MICTh PI3HHUI §1—S;Kpamie OpaTH pi3HHUIO HATYpPaIBHHX
sorapuMiB nux BeauyuH, To0To (Ins;— Insy) = z, ne s;>s,.
s BenmumHa (z) poO3NOAINSAETHCS HOPMAIBHO HE TINBKU 32
HasIBHOCTI BEJIMKHX, aJ€ 1 32 CEPEeHHOr0 00CATY CYKYITHOC-
teit (Lakin, 1980). I. CHenexop 3anpoIioHyBaB 3aMicTh JIO-
rapudMy BiHOUIEHHS BUKOPHCTOBYBAaTH BiJHOIICHHS BU-
6ipkoBoi mucnepcii F (F-Kputepiii Ha3UBaIOTh TAKOX KPH-
tepiem Pimepa-Crenexkopa):

F=sl/s]. (7

[pu mpoMy 3aBxkau OepeTbes BiTHOMICHHS OLTBIIOL
JUCTIepCii A0 MeHIol, ToMy F>1, a sxmo oouaBi quctepeii
piBHi F=1. Ynm icToTHIIINM OyJe pO3XOJDKEHHS MIXK JHC-
nepcisiMu BHOIpOK, TUM OlbIIMM Oy/e 3HaueHHS F-KpuTe-
pito, i, HABMAKH, YUM MEHINA PI3HUL MK JUCIEPCIAMH s;

i sJ, THM MEHIIOI BUABHUTHCS BenuumHa F. F-Kputepiil

Mae HemepepBHY (YHKITIO MPO3MOALTY 1 3aJIeKUTh TUTEKA
Bl KUTBKOCTiI CTyIeHiB cBoOomu kj=n—1 i ky=ny—1. Bin
MIOBHICTIO BH3HAYa€ThCs JUCIIEpCisiMu BUOIpPOK 1 He 3aie-
XKWUTh BiJi TEHEPAJbHUX MNapaMeTpiB, OCKIJIbKH IIPUITyC-
Ka€eThCs, 10 MOPIBHIOBaHI BUOIPKH XapaKTepU3yIOThCS ANC-
mepcisiMu s} 1 s2, B3STUME 3 OAHIET i Ti€l 5K TeHepaIbHOL
cykynHocTi. I'padiune 300paxeHns ¢yHkuii posmomiry
MOXIIUBHX 3HAa4eHb [ 3a HEBEIHMKOI 77 Mae acCHUMETPHUHY
¢dopmy, sika y Mipy 30UIbIICHHS KITBKOCTI JOCIifiB abo Ba-
piaHT (n—00) HaOIMKAETHCS 10 HOPMaJIbHOI KpruBoi. Kpu-
TUYHI 3HAYCHHS s F-Kputepiro cTaHOBIATE 1,8 Ta 2,4 s
piBHIB 3HauUMOcCTI =5 % Ta a=1 % BiAMOBigHO.

3a NOpiBHAHHAM (DaKTHYHMX | KPUTUYHUX 3HA4YEeHb F-
KPHUTEPil0 BCTAHOBJICHO, 10 (haKTUYHI 3HAUYCHHS ITOPIiBHSH-
Hs OUThIIOCTI O3HaK He mepepumrye 0,04—1,77, mo € HIK-
YHMM BiJI TOPOTOBUX 3HAYEHb K s 1 %, Tak i st 5 % pis-
HiB 3HAYUMOCTi. BHHATKOM € TiTBKH BiJICYTHICTH PI3HHUII
Ha 1% piBai FRT 2014 p. (1,9), TRT 2016 p. (2,1) Ta
FRL/MRL 2017 p. (2,0), Ta na piBai 5 % — FRLS 2015 p.
(2.4) ta 2016 p. Takum cOCOOOM HYIIBOBY TIiIlOTE3Y PO
PiBHICTh T€HEpaJIbHUX ITOKa3HMKIB Bapiamii IiaTBEpIKEeHO
3 BUKOPHCTAHHSIM TaKOX 1 I[bOTO KPUTEPiIo.

Tobro, nporiec 3MiHM O3HAK KOPIHHS BiOyBa€ThCs IO-
JiOHO, aye HWKYi 3HAYCHHS CTYyNEHs Aedoliarii, KUTTe-
BOCTI Ta CHHTETUYHOTO iHJIEKCY Syn BUSBICHI Y AepeB Iic-
a1 Bukopuctanus ¢ocoitiB. PochiT B 1[bOMY BHUIAAKY
MO3UTHBHO BIUIMBAIOTH HA IMOKAa3HUKHM CAHITAPHOTO CTaHY
JIepeB, MEPENIKO/PKAI0Yl HeTaTUBHOMY BIUIMBY OOMIIIETIB.

3a pesynpTaraMH OLIHKH CAaHITAPHOTO CTaHy JIEPEB Y
2017 p. 3xilicHeHo moxin oOpoOJICHNX Ta KOHTPOJIBHUX Jie-
PEB Ha TpH TPYNH 3a 3HAYCHHSIM iHAEKCY Syn: 3I0pOBi — BiX
0,0 no 0,90; momkomkeni — Bix 0,91 mo 1,80 Ta 3ammparodi
— Bix 1,81 mo 3,00. BeraHoBieHo, mo Ha BiaMiHY BiJ 00-
pobnennx ocditamu aepes, B AKUX NPUCYTHI BCl TPH Ipy-
1 JIepeB, Y KOHTPOJILHUX JI€pEeB HAsIBHI TIIBKU ITOIIKOKE-
Hi Ta 3amupatoudi fepesa. [IopiBHSHHS cepenHiX 3HA4YEHb
O3HaK OOpOOJICHNX Ta KOHTPOJBHHUX JIepeB a00 B OKPEMO
B3SITI POKH, a00 BIPOJOBXK YCHOTO TEPMIHY JOCIHIIKEHHS,
He 3aBXAud OyayTh XapakrepusyBaTH BIUIMB (ocdiTiB Ha
caHiTapHuii ctaH aepeB. OKpiM IbOrO, TOCTEMEHHO HE Bi-
JIOMO, SIK JIOBT'O HAaTOTCHM 3HAXOIATHCS B I'PYHTI Ta Hac-
KIJIBKH 1 SIK BOHM BIUIMBAIOTH Ha JiepeBa Iy0a 3BHYANHOTrO.
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3 OoTpHMaHUX JOCTIIHUX AAHUX MU HE MOXKEMO OJIHO3HAY-
HO CTBEp/KYBAaTH, IO IMONEPEAHId caHiTapHUH CTaH 00-
poOJIeHNX Ta KOHTPOJBHUX JAepeB OylM Ha OJHAKOBOMY
abo, xoua 0, Ha OMM3BKUX piBHAX. Binmkmre Toro, 6epydu a0
yBard 3Ha4eHHS O3HAK OOPOOJICHHX /JepeB, HE MOXKHA BHK-
JII0YaTH TOTO, IO BJIACHE iX CaHITApHHUH CTaH OyB TipIIHi.
Tomy st yHaouHeHHsI BIUIMBY (oc(iTiB Ha caHITapHUH
CTaH 3I1HCHEHO aHali3 3MiHM 3HA4YEHb JOCHIIKYBaHUX 03-
HaK KOPIHHS KOXXHOTO HACTYITHOTO POKY A0 3HAYeHHS IO-
MepeHbOT0 POKY. PesynmbTaTé mociifkeHb HaBeIEHO Ha
puc. 4—7. J1st 3pydHOCTI HOPIBHSHHSA Ha AiarpaMax HaBeze-
HO yCepe/iHEeHH] 3HaYeHHs BIIOBIAHMX 3MiH O3HAKH JIO 110~
MIePeTHBOTO POKY ISl BUOPAHHX 32 CHHTETHYHHUM 1HIEKCOM
HasIBHUX TPYII JIEPEB.

Amnanizyroun 3miny FRT BCTaHOBIICHO, IO Ui 0Opo0-
JIGHUX J€peB, 3a BUHATKOM 370poBUX AepeB y 2015 p.,
BrponoBxk 2013-2016 pp. crmocrepiraerbcsi 3MEHIIEHHS
KIJIBKOCTI BEpXIBOK ApiOHMX KopeHiB (auB. puc. 4,1). s
KOHTPOJIbHHX JIEPEB 3MEHIICHHS KIJIBKOCTI JIPiOHUX Kope-
HIiB criocTepiraerscst BupogoBx 2014-2016 pp. Yitkoi 3a-
JISKHOCTI y PO3MIpi 3MiHHM IIi€l 03HAKH JJIst Tpyn 00podie-
HUX Ta KOHTPOJIBHUX AEpeB He BusABiIeHO. Ane y 2017 p.
BiJI3HAYEHO iCTOTHE 3pOCTaHHS 3HAYCHHS Pi3HMIII Ii€l O3HA-
KU SIK JUIst 00pOOJIeHNX, TaK 1 U1l KOHTPOJIBHUX JIEPEB, MPH-
YOMY BWIII 3HA4YEHHs 30UTbIIEHHS O3HAKU BiA3HAYEHO IS
TIOIIKO/DKEHUX Ta 3aMHUPAIOYNX KOHTPOJIBHUX JEPEB, TOPiB-
HSHO 13 aHAJIOTTYHUMU IpynaMu 00pOOJICHUX JIEPEB.

3MiHa 3arajJbHOi JOBXXMHM BCiX KopeHiB (TRL) nus 00-
poOJIeHnX JAepeB IEMOHCTPYE TEHJACHINII0 1O 3POCTaHHS:
T00TO MounHatoun Bixg 2013-2014 pp. Big3HayeHO 3aTyxa-
109€ 3MEHIICHHs Ui yCiX TPYyH JAEpeB i3 J0BOMNI i1CTOTHUM
3pOCTaHHSM 3HaueHb o3Haku y 2017 p. (nuB. puc. 4,2). s
JIepeB KOHTPOJIIO BiJ3HAYEHO 3POCTaHHS 3HAYCHHS O3HAKU
y 2014 p., micig 4oro — iCTOTHE 3MEHIIEHHS NPUPOCTY Y
2015 p., 3 HE3HAYHUM HACTYOHHMM 3pocTaHHsAM y 2016 Tta
2017 pp. Takoxx MOTPiOHO BiA3HAYMTH, IO BUII 3HAYCHHS
3a BiAMOBIAHUMH IpyIIaMH JIEpeB NPUTaAMaHHI 00pOOICHUM
nepeBaM y 2017 p., OPiBHSHO 13 KOHTPOJILHUMU JIEPEBAMHU.

TennmeHtist 3MiHU TOBXKUHH APiOHUX KOopeHiB (FRL) 3a-
rajioM ITOBTOPIOE TEHJCHIIO 3MiHM 7RL, TiNbKU 3HAYCHHS
BITPOJIOBX AHAJIOTIYHMX BiJPI3KIB 4YaCy € HIDKYMMH (IUB.
puc. 4,3).

Ha npotuBary TRL Ta FRL 3MiHa JOBXHHU MaTepUHCH-
Koro kopiHHig MRL mis oOpoOJIeHUX JepeB JEMOHCTPYE
3MeHnIeHHs BnpogoBx 2014-2015 pp., ta 3pocranHs s
MOUIKO/DKEHUX Ta 3aMUpAOdMX fAepeB BrponoBx 2016-—
2017 pp. (nmB. puc. 4,4). JInst rpynu 30pOBUX JIEPEB Bif-
3HAUYEHO XOY 1 HE3HAyHe, ajie 3MEHIICHHS O3HAKH BIIPO-
JIOBXX YCBOTO IIepiofgy JociimkeHHs. [ 3amuparounx
KOHTPOJIbHUX JIEPEB IPOCTEXKYETHCS 3POCTAHHS O3HAKH
BripooBx 2014-2016 pp., a A7 MOMIKOHKEHUX — CTPUOKO-
nofiOHicTs 3MiHM o3HakW. Y 2017 p. oOuxaBi rpynu KoH-
TPOJILHUX JEPEB JIEMOHCTPYIOTh ICTOTHE 3MeHIeHHs MRL,
nopiBHsHO i3 2016 p.

3MiHa KiJIBKOCTI BEpXiBOK ycix KopeHiB TRT MOBTOpIOE
ocobsmBocTi FRT, 32 BUHATKOM JEIIO0 HIKYNX 3HAYEHD 03-
HaKH, 10 CBiM4UNTh npo 30inbmenns y 2017 p. TRT 3a pa-
XyHOK 30inbmenHst FRT (nuB. puc. 5,1).

3MmiHa crienudivyHoi TOBXHUHA ApiOHUX KopeHiB SFRL sk
JUIst 00pOOJIEHHX, TaK 1 ISl KOHTPOJIBHUX JIEPEB MAIOTh MEB-
Hi SIK CIIUTBHI, TaK 1 BiaMiHHI o3Haku — y 2014 p. mis ycix
CaHITApHUX TPYII ITPOCTEKYETHCS 3MEHILICHHS 3HAUYCHHS Pi3-
HUII 11i€i 03Haky, a y 2017 p. — 30inbIIeHHs (quB. puc. 5,2).
Bumi 3HaueHHs pi3HUNI ITpUTaMaHHI KOHTPOJBHHUM Jepe-

BaM. BomHowac, st 370poBHX OOpOOJICHUX AEPEB YIpPO-
noBx 2015-2016 pp. BinOyBa€eThCSI SMEHIIEHHS PI3HUIII MiX
3HAYEHHSIMH ITOTOYHOTO 1 MOIEPeTHHOTO POKIB, JUIS TIOIIKO-
JUKCHUX — BIIOYBAETHCS ICTOTHE 30UTBIICHHS Pi3HUIN 3HA-
YEeHHS O3HAKH, a JUIS 3aMHUPAIOYMX — HABIAKW, BIPOIOBXK
LIBOTO X Yacy CIIOCTEPIraeThcsl 3MEHIICHHS 3MIHN 3HaYeHb
i€l o3HaKkK. Y TOW caMMil BiZpi30K yacy sl KOHTPOIBHUX
nepes 3Miaa SFRL isi IOMIKOKEHUX JIEPEB € HE3HAYHOIO,
a JUIsl 3aMHPAIOYUX — MPOCTEXYETHCS] TEHACHIIST 10 3011b-
IICHHS TOJATHUX 3HAYCHb PIi3HMUII ITi€T O3HAKH.

3MiHa crienn(iyHOro 3ryIlyBaHHsS BEPXiBOK JIPiOHUX KO-
peHiB, Ky PO3paxOBYIOTh SIK BiTHOIIEHHS KUIBKOCTI 3aBep-
IICHB JIPIOHUX KOPEHIB 10 iXHBOI cyxoi Macu (SRTD) ympo-
noBx 20152017 pp., mosroproe TenaeHuito SFRL (nuB.
puc. 5,3). Ha BigMiHy Bix mormepeaHboro nokasnuka y 2014
p- SRTD nnst ycix caHiTapHUX TPyl 0OpoOJIeHNX AepeB 3poc-
Tae, nopiBHAHO i3 2013 p., a TakoX BiAOYBA€THCS 3pOCTAHHS
SRTD nyig 3aMuparoumx JIEPEB.

Jlis ycix rpyn oOpo0JieHnX Ta KOHTPOJIBHUX AEPEB 3Mi-
Ha BIJHOIICHHS JIOBXKMHH JIPIOHMX KOPEHIB IO JOBXHHU Mare-
puHCHKHMX KopeHiB FRL/MRL XapakrepHa CHUIbHA TEHACHIUS: y
2014 p. Ta y nepion 20162017 pp. mpocTesxyeThest 30UTBIICHHS
3HAYCHB PI3HMII €] 03HaKH, a Y 2015 p. — 3MeHIIIeHHS (MB. prC.
5,4). Taka muHAMIKa MOXKE CBITYMTH TIPO ITOAIOHICTH CYKYITHOTO
BIUTMBY KOMIUIEKCY OIOTMHHMX Ta a0iOTHYHMX YNHHHKIB HA PO3BU-
TOK KOPEHEBUX CHCTEM JIepeB JiyOa 3BM4aifHOro. Takox 1moTpiOHO
BiI3HAYHTH, 1110 YiTKOI 3AISKHOCTI UM 3aKOHOMIPHOCTI y BEJIUHHI
3HaueHb 3MiaN FRL/MRL aHaTIOTIYHHAX CAHITAPHUX TPYIT 00po0Ite-
HUX Ta KOHTPOJIBHHX JIEPEB HE BUSIBIICHO.

3MiHa BiJHONIICHHS KiJIbKOCTI BEPXiBOK JAPIOHMX KOpe-
HIB IO IOBXKUHHU MaTEPUHCHKUX KOpeHiB FRT/MRL takox
Ma€ CITUTBHI TeHAeHMiT Uit TPyN 00poOJIEHUX Ta KOHTPOJIb-
HUX JepeB: Buponosxk 2014-2015 pp. ta y 2017 p. BinOy-
Ba€THCS 301IbIIeHHS 11i€] 03HakH, a y 2016 p. — 3MeHIIEHHS
(muB. puc. 6,1). Tyt noTpiGHO BiA3HAYMUTH, IO OLIBIIOIO €
pizaun y 3mian FRT/MRL juis rpyn oOpo0OiieHuX JepeB.

[erHi BiIMIHHOCTI y 3MiHi BiJHOIIICHHS JOBXHHU JAPiOHNX
KOpEHIB JI0 CyXOi MacH MAaTepPHHCHKHX  KOpEHIB
FRL/DWMR BusiBiieHO U1 TPy 0OpOOIEHUX Ta KOHTPOJIb-
HuX aepes (muB. puc. 6,2). Jlns oOpoOiieHuX IepeB mpuTa-
MaHHe 30ULTbIIeHHS 3MiHM o3Haku y 2014 Ta 2017 pp. Ta
3MeHHIeHHs BOpoaosx 2015-2016 pp. Jlns KOHTPOJIBHUX
JiepeB 301IbIIEHHS O3HAaKM BinzHaueHo y 2014 p., a Brpo-
noBxk 2015-2017 pp. g nomkopxeHux, Ta 2015-2016 pp.
JUTSL 3aMHPAIOYUX JCPEB BiA3HAYCHO Bid'€MHI 3HAUCHHS 3Mi-
HU mi€el o3Haku. Y 2017 p. Big3HAUE€HO HE3HAYHE 301JIbIICH-
Hs 3HA4YeHHS FRL/DWMR 1o 3Ha4YeHHS TOIEPEIHBOTO PO-
Ky JUISl 3aMHPAIOYNX JEPEB.

3MiHa moBepxHi ApiOHMX KopeHiB FRSA Takox Mae Bin-
MIHHI O3HAKH JUIs TPy 00pOOJIEHHX Ta KOHTPOJIFHHUX JIEPEB
(muB. puc. 6,3). nsg ycix rpym oOpoOIeHUX JepeB BimOy-
BAETHCS TOCTYIIOBE 3MEHILCHHS BiI'€MHUX 3HAYCHb Pi3HULI
o3Haku BIpojoBxk 2014-2016 pp., a y 2017 p. — icrorHe
30inpmenHs FRSA. TlorpiOHO TakoX BiA3HAYMTH, IO
HalBHILE NOJATHE 3HA4YEHHS 3MIiHU FRSA Bia3HAYeHO A
TIOIIKO/KEHUX JICPEB.

Jli1s 000X TpyIT KOHTPOJIBHUX JIEPEB BiJ3HAYCHA IIEBHA
CTpUOKOMONIOHICT y 3MiHI FRSA. [y rpynn momrkopke-
HUX JIEpEeB BiJ3HAUEHO ITOYEPTOBE 3POCTAHHS Ta CIIaIaHHS
BrpogoBx 2014-2017 pp. Jns 3amuparounx aepes y 2014
p. Ta y mepiox 2016-2017 pp. BimOyBasocst 301JIbIIEHHS
Ppi3HHMII OCTiKyBaHOI 03HaKH, ay 2015 p. — 3MeHIIeHHS.

3MiHa cyxoi Baru apioHuX kopeHiB DWFR Takox icToT-
HO BiPI3HAETBCS Ul TPYI OOPOOJIEHHX Ta KOHTPOJIBHUX
nepeB (auB. puc. 6,4).
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VYoponosxk 2014-2017 pp. IpoCTEKYETHCS 3MEHILIEHHS
3HAYCHB Mi€i O3HAKU VIS YCiX CaHITapHUX TPyl oOpode-
HUX JiepeB, 3a BUHATKOM 2016 p., B skoMy BigOysocst 30116-
LIEHHS 3HAYCHHS DI3HUII VIS TOIIKO/DKEHHX Aepes. Jlims
KOHTPOJIbHUX [€PEB TAKOX HE IPOCTEKYETHCS CIILIbHA
TEHCHIIS y 3MiHI Ii€] O3HAKU JJIS TIONTKO/HKEHUX Ta 3aMU-
paroymx AEpeB: JUIS MOIIKO/DKEHUX BigOyBa€eThCsl CTPHOKO-
mo1iOHe YepTyBaHHS JAOAATHUX Ta B €MHHUX 3HAYCHb 3Mi-
Hu DWFR Boponosxk 2014-2017 pp., a 1 3aMHparouux
nepeB y 2014 p. Biq3HaYCHO HE3HAYHE 3POCTAHHS 3HAYCHB
3MiHHM O3HAKH 3 HACTYITHUM ITOCTYIOBUM HaOYTTSAM Bix'eM-
HUX 3HaueHb BrpooBx 2015-2017 pp.

3MiHa cyxOl BarMm MaTepUHCHKUX KOopeHiB DWMR nis
rpyn oOpoOJICHNX Ta KOHTPOJIBHHX JIEPEB TaKOX MAe€ LTy
HU3KY ocobnuBocteit (muB. puc. 7,1). st 3mopoBux 00pod-
JICHUX JIepeB 3MEHIICHHs 3HAUCHHS 1[i€i O3HAKW MOPiBHIHO
i3 momepenHiM pokoM Big3HaueHo y 2014, 2015 Ta 2017
pp., a 30uTbmenns — Tinbku y 2016 p. st monrkomKkeHmx
nepeB y 2014, 2016 ta 2017 pp. Bia3HaueHO Bia'€MHI 3Ha-
yeHHs 3Mian DWMR, a'y 2015 p. — cepenne 3HaueHHS 3Mi-
HU 1Ii€1 03HAaKW HE 3MIHUJIOCS, TOOTO OyII0 aHAJOTidHE IO
3naueHHs 2014 p. dns DWMR 3amupaiounx o0poOsIeHnX
JIepeB XapaKTepHUMH € BiJ €MHi 3HaYECHHS 3MiHH O3HAKH Y
2014, 2016 Ta 2017 pp., a y 2015p. — nomatHuMU. 3MiHa
3HaueHb DWMR 11 rpyll KOHTPOJIBHUX JAEPEB Ma€ TaKOK
HU3KY BIZIMIHHOCTEH: ISl MOIMIKO/DKEHUX JIEPEB CEpEeIHE
3HAYEHHS 3MIHM O3HAKH 3pOCTaE Ta HAOYBa€ OAATHHUX 3HA-
yenb y 2014 ta 2016 pp., a y 2015 Ta 2017 pp. — HaBnaku:
3MCHIITYETHCS Ta, BIAMOBIAHO, HA0OYBA€ BiA' €MHUX 3HAYCHB.
3amuparoui AepeBa XapaKTepu3ylOThCsl JOAATHIMH 3HAYEH-
HSMU 3MiHU O3HaKH BIponorx 2014-2016 pp., a y 2017 p.
— BiJ3HAYCHO iCTOTHE 3MCHIICHHS IIi€i O3HAKH Ta, BiJIIO-
BiTHO, HAOYTTS B eMHUX 3Ha4YeHB 3MiHI DWMR.

3MiHa 3HaYeHHS CTyneHs jaedormiatii 1y OibIIocTi rpym
00pOOJICHNX Ta KOHTPOJIBHUX JIEPEB MAIOTh CITUTBHI O3HAKU
BIIPOMIOBIK IIEPIOAY MOCTIKCHHS: TPOCTEKYIOTECS BiT €MHI
3HauYCHHs 3MiHM cTyreHs fedomanii Brpogosxk 2014-2016
pp., ane y 2017 p. Big3HAUCHO 30LTBIICHHS IOTO MOKA3HUKA
Ta HaOyTTs IOJATHUX 3HAYCHb yCiMa IPYNaMH, OKpiM TPyNu
310poBUX 00pobienux nepes y 2017 p. (mus. puc. 7,2). Ok-
piM IIOT0, TAKOX BiJ3HAYEHO NOJATHI 3HAYEHHS IHOTO I10-
Ka3HUKa IS TOMIKODKCHUX 00poOieHnx aepeB y 2014 p.
3arayoM IIi JaHi CBifUATh HPO IOKPAIICHHS 3arajbHOTo ca-
HITapHOTO CTaHy OOpOOJIEHHX Ta KOHTPOJBHHUX JEPEB BIIPO-
noBx 2014-2016 pp. Y 2017 p. 3meHmenHs crynens nedo-
Jianii, TOOTO MOKpAIeHHsS CaHITapHOTO CTaHy, BiJ3HAYEHO
TUIBKH Y 37I0POBUX 00pOOJIEHHX JIEPEB.

[ToGinHOO 10 TeHAeHMIi cepeaHBOr0 3HAYCHHS 3MiHH
nedodmiarii 11t Tpyr 00poOIICHHX IePEB € TCHACHIIIS 3MIiHA
XKUTTEBOCTI (auB. puc. 7,3). BHHATKOM € TUIBKH 3710pOBi
00pobieHi nepeBa 'y 2014 p., 3MiHA )KUTTEBOCTI SKHUX TIOTip-
mmnacs, To0To 3pociia Ta Hadyia TOAAaTHUX 3HAYeHb 3MiHa
LIOTO ITOKa3HMKa. Takox BiJ3HAUEHO BiJICYTHICTH 3MIHH Y
cepelHiX 3HaYeHHX IbOT0 IIOKa3HHUKa JUIs 0OpOOJICHUX Jie-
peB y 2016 p. CepenHe 3HaYECHHS >KHUTTEBOCTI ITOIIKOJIKE-
HUX KOHTPOJIBHUX JepeB Brpoxosxk 2014-2015 pp. He 3a3-
HAJIO 3MiH, MMOPIBHSIHO i3 IomepenHiM pokoM, y 2016 p. —
3MeHmmiIocs, a 'y 2017 p. ictorHo 30iunbmmtocs. s 3aMu-
parounx KOHTPOJIBHUX JAepeB Bipoxosxk 2014-2015 pp. xa-
PaKTEpHUMH € BiJ'€MHI 3HAUEHHS 3MIHM OTO ITOKa3HHKA,
a yrpojoBx 206-2017 pp. — AomaTHi, IO CBiAYUTH IIPO OC-
nmaleHHS MOKJIMBOCTEW pereHepaiii KpOHH, IO TaKOX
TPAKTYIOTh K MPOSIBU TIOTiPUIEHHS 3arajbHOTO CaHiTapHO-
T'O CTaHy JepeB.

PezynpraTr 3MiHM 3HAYEHHS CHHTETHYHOTO 1HACKCY Syn
JuIsl 00pOOJICHNX Ta KOHTPOJIBHUX JIEpEeB HABEACHO HA pHC.
7,4. TenneHIist 3MiHM 3HAYEHb IIHOT'O IMOKA3HUKA € BimoOpa-
KCHHAM (DOPMAITTBHOI 3aJICKHOCTI BiJ CTYICHs Jedomiamii
KPOHH Ta XUTTEBOCTI, TOMY TYT MPOCTEXYETHCS ITOAI0OHICTD
SIK JTO TEHJACHIIT 3MiHM 3HAYEeHb CTYICHS Aedomiarii, Tak i
3MiHM 3HA4Y€Hb KUTTEBOCTI. [CTOTHO HIKY1 3HAYECHHS 3MIHH
Syn 'y 2017 p. Ui Tpyn MONIKO/PKEHHUX Ta 3aMHUPAIOYHUX 00-
pobJIeHNX J1epeB, NOPIBHIHO 13 aHAIOTIYHUMH 3HAYEHHIMU
Ipyn KOHTPOJIBHHUX JIEPEB, TAKOXK CBIAYATh HA IMO3UTHBHUH
BIUIMB BUKOPUCTaHHA (OCOITIB Ul MOKPAIIEHHS SIK OKpe-
MHUX TOKa3HHWKIB KpOHH (CTymiHb aedoriamis Ta XHUTTe-
BICTB), TaK 1 3arajoM CaHITapHOrO CTaHy JepeB. Lliikom
MOJKJIMBO, 0 HAsSBHICTH JOJATKOBOI KUTBKOCTI (ochopy y
¢docoitHiit popmi mae 3mory "merme" OTpUMYyBaTH HEOO-
XiTHY KUIBKICTH eJleMeHTy 0e3 "po30ynoBu" po3raryxeHoi
CHCTEeMH JIPiOHOTO Ta MaTEepHUHCHKOTO KOpiHHA. Hacinigkom
LILOTO € HIKYI CepeiHi 3HaUeHHS OUIBIIOCTI 03HAK KOPIHHS
B 00pOOJIEHHX JIEepeB, MOPIBHIHO 13 KOHTPOILHUMH JIEpEBa-
Mu. OYEBUIHUM TAaKOX € T€, IIO0 JIOCTATHS KUIBKICTH (hoc-
(opy MO3UTHUBHO BIUTMBAE HA BIAMIPHICTH IO MATOTCHIB 3
poxny Phytophthora, HasBHICTD SIKUX BH3HAYCHO Y IPYHTI.

3BakalouM Ha IIE€BHI BIIMIHHOCTI y mporiecax (opMyBaHHS
KOPEHEBHX CHCTEM, SIKi PEIIPe3eHTYIOThCS JOCIIHKYBaHUMHU
O3HaKaMH JPiOHOTO Ta MATEPHUHCHKOTO KOpIHHS JepeB IyOa
3BUYaliHOro, Oyno  3/IHCHEHO  KOpEISIIWHMA  aHaIi3
B3a€MO3B'A3KIB IIMX O3HAK 3 MOP(OJIOTIYHO-TaKCAIIHHIMH 03-
HaKaM{ CTOBOYpIB JIepeB Ta IOKA3HUKAMM, SIKI XapaKTepH3Yy-
I0Th CTaH KPOH IMX JIEPEB — CTyNEHEM AedoJtiallii, >KUTTeBic-
TIO Ta CHHTETUYHHM iHJEeKCOM Syn, Uit 00pobisieHnx ¢ocdira-
MM siepeB (Tabi. 3) Ta 111 KOHTPOIbHUX JiepeB (Talir. 4).

Ananizyroun KoeiIlieHTH KOPEIIAIIii MK Bi/ITOBITHAME O3Ha-
KaMH 15t 00poOIIeHHX (IMB. Ta0u. 3) Ta KOHTPOJIBHUX JIEPEB (JIHB.
TaO. 4), BCTAHOBJICHO, IIIO € TICBHI BIIMIHHOCTI y 3QJI&KHOCTI 03-
HaK KOpIHHSI, MOP(OJIOTo-TaKCAIIHHNAX O3HAK Ta TIOKA3HUKIB KPO-
HU U1 JIOCIIDKYBaHUX BHOIpOK aepeB. J{iist 0OpobneHux aepeB
XapaKTepPHUMH € BHIIIl 3HAYCHHS KOe(iIlieHTIB KOPEJILii MK MOp-
(ortoro-TaxcaniiHIMI O3HAKaMH CTOBOYpIB nepeB: Mk DBH Ta
TH - 0,57; RCry — 0,81; RCrg — 0,76; RCrs — 0,72; RCry —
0,65; mizxk TH ta BCr — 0,46; BCrnm — 0,52; RCry — 0,40;
RCrg —0,51; RCrs — 0,56, y TOM yac K 151 KOHTPOJIbHUX:
mbk DBH ta TH — 0,29; RCry — 0,21; RCrg — 0,53; RCrs —
0,63; RCry — 0,46; mizxk TH ta BCr — 0,02; BCrnm — 0,55;
RCry—-0,26; RCrg —-0,06; RCrs—0,38.

3Ha4HO BUIII KOe(ilieHTH KOPEIsLii MK 03HaKaMH KO-
piHHS, Yy TOMY uHcii g o0poOsieHnx aepes: Mix FRT Ta
TRL - 0,89; FRL — 0,90; TRT — 1,0; SRTD — 0,75; mixx TRL
ta FRL — 1,0; TRT — 0,89; mixk SFRL Tta SRTD — 0,96; mix
FRL/MRL ta FRT/MRL — 0,93; FRL/IDWMR — 0,91; Ta s
MoenboBaHuX nepeB: Mik FRT ta TRL —0,97; FRL — 0,97,
TRT - 1,0; SRTD — 0,82; FRSA — 0,87; mixx TRL ta FRL —
1,0; TRT — 0,97; FRSA — 0,94; mix TRT ta SFRL — 0,82;
FRSA — 0,87; mixxk SFRL ta SRTD — 0,96; mixk FRL/MRL Ta
FRT/MRL — 0,94; FRL/IDWMR — 0,91; mixx FRT/MRL Ta
FRL/DWMR — 0,83. OmKe, MOXXHa IIHTH BUCHOBKY, IO
MOTIPH TTOMIOHICT Ta ONU3BKICTH 3B'SA3KIB MK 3HAYHOIO
KIJIBKICTIO O3HAK KOPIHHA ICHYE Pi3HHIS y TaKuX 3B'SI3KaX
MiX 00pOOJICHUMH Ta MOJEIBHUMH JiepeBaMHu. Takox mort-
piOHO BiN3HAYMTH, IO ISl MOJECIBHUX ICPEB XapaKTepHi
BHIII 3HAYEHHS KOPEJAWii Mi>K O3HaKaMH KOPiHHS, HOPiB-
HSHO 13 00pO0JIEHNMH JIepeBaMHu.

3a pe3yibpTaTaMu KOPEIIIMHOrO aHali3y Takox OyIo
BHOpaHO MOP(QOIOTO-TaKCAIliiiHi O3HAKH JCPEB Ta O3HAKU
KOpIiHHA, SIKI BUKOPHCTaHO Ul perpeciiHnX piBHAHB 3a-
JIKHOCTI cTyneHs aedoiianii Ta CHHTETHYHOTO 1HIEKCY
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Syn BiIl IMX O3HAK. 3Ba)KAIOYWM HA CTATHCTHUYHI TOKA3HUKU
TOYHOCTI JIOCIIAY, JUIs OLTBIIOCTI O3HAK KOPIHHS MOXKIIMBO
TIJTBKM HaOJNMKEHO BCTAHOBUTH KOE(DIIIEHTH TaKUX PiB-
HSHB, IS ONUCY TCHJICHINH 3aJIC)KHOCTI IMOKA3HUKIB CaHi-
TApHOTO CTAaHY BiJl MOCTIIKYBaHUX O3HAK. MOJEIIOBaHHS
3aJIEXKHOCTI JKHTTEBOCTI B3aralli He 3/IIHCHIOBAIN, OCKIJIbKH
MIPAKTUIHO BiJICYTHS Xo4a O crmadka 3aleXHiCTh IBOTO IMO-
Ka3HHKA BiJl JOCIIPKYBaHUX O3HAK.
3a pe3yapTaTaMu JIOCTiPKEHHS OTPUMAHO TaKi PiBHSHHS:
® 3ajIeXHICTh cTyneHs nedomniarii (Def):
— 1 oOpoOJICHHX JiepeB:
Def =-27,48+2,90DBH"" +3,97TH"® +0,01RCr,""" —

—13,99RCr,"* +1,84DWFR"®,R* = 0,61,
- pIaIs: s KOHTpOJ'ILHI/IX ,HCpCB:

(8)

—11,63
Def =509,65+0,01BCr** + 41,76 FRL +
DWMR )

+3,55DWFR*® — 473,14DWMR™"',R* = 0,58;
® 33JI)KHICTh CHHTETHYHOTO iHACKCY (Syn):
— 1 oOpoOIeHHX JiepeB:
Syn=2,67—28,41DBH "% _17 52TH %> +
+18,79RCr,** —2,92RCr "% —63,02FRSA + (10)

+0,14DWFR** +0,01DWMR*"",R* = 0,64;
- pIaIc: s KOHTpOJ'ILHI/IX ,HCpCB:
Syn =-13,44-3,21DBH">" + 22,28 RCr,*" +

FRL
DWMR

—492,03DWMR """ |R* = 0,60.

Jlis ormucy 3anexxHOCTI crynens aedoiamnii Bix Mopgo-
JIOTO-TaKCallifHNX O3HAK JIepeB Ta O3HAK KOPIiHHS AJIs 00-
pobJsieHnX JepeB BHOpaHO 3HAYEHHS JjiaMerpa cToBOypa,
BHCOTH cTOBOYpa, pajiyCiB KPOHHU y CXIJIHOMY 1 MiBIEHHO-
My HanpsIMKax Ta cyxa mMaca JpiOHOro KOpPiHHS, a JJIsl KOH-
TPOJIBHUX JIEPEB — BHCOTA MOYATKY KPOHH, CITiBBiJHOIICH-
HS IpiOHMX KOPEHIB IO CYX0i MacH MaTepHHCHKHX KOPEHIB,
Cyxoi Macu ApiOHMX KOPEHiB Ta CyXOl Macl MaT€pPHHCHKUX
KOpeHiB. 3HaueHHS KoeillieHTiB JeTepMiHallii € HEBUCOKI,
ajie 3BaKal0YM HA 3HAYCHHS [TOKAa3HWKA TOYHOCTI JOCIimy
Ta MOCTABJICHOI METH — BOHH € MOBHICTIO JocTaTHI. Takox
HEOOXiTHO BIJ3HAYWTH, IO BUINI 3HAYCHHS KoeQillieHTa
JeTepMiHaIii XapakTepHi s 00pobiieHnx nepeB. BomHo-
qac, Al ONHMCY 3aJeXKHOCTI 1HIEKCY Syn it 00poOsIeHnX
JlepeB BUKOPHUCTAHO 3HAUYEHHS JliaMeTpa Ta BUCOTH CTOBOY-
pa, pamiyciB KpOHH y CXiZIHOMY Ta MiBJCHHOMY HaIlpsSIMKax,
MIOBEPXHI APIOHUX KOPEHiB, Cyxoi MacH IpiOHUX KOPEHIB Ta
CyXOl MacH MaTEepPHHCHKHX KOpeHiB. Iy onucy Iiei xk 3a-
JISKHOCTI JJIsl MOAENBHHUX JEPEB BHUKOPHCTAHO 3HAUCHHS
niamerpa cToBOypa, pajiyca KpOHH y CXiZHOMY HampsMKY,
JIOBXXMHU MaTe€pUHCHKOTO KOPiHHS, BIAHOIICHHS JIOBXKHHHU
JIpiOGHOTO KOPIiHHS 0 CyXOl Macu MaTepPHHCHKOTO KOPiHHS,
a TaKOX CyX0i MacH JIpiOHOTo KOPiHHA Ta CyXOl MacH Mare-
PHHCHKOTO KOPiHHSL.

BucnoBku. 3aranom, Ha ITiICTaBi CTATUCTUYHOTO OIpa-
LIOBaHHS PE3yJIbTaTiB JOCIIUKEHHS BCTAHOBJIEHO CTaTHC-
TUYHO OOIPYHTOBaHY BIAMIHHICTH y CEpeiHIX 3HAYEHHIX
JIOCITIJPKYBaHUX O3HAK KOPiHHS It 00pobiieHnx ¢ocdira-
MU Ta KOHTPOJBHUX JepeB. AHAIOTIYHO 32 pe3ylnbTaTaMu
CTaTUCTUYHOTO aHaNi3y KoedilieHTiB Bapialii BHOIPOK
MOXHa CTBEP/KYBATH, IO CYKYITHHH BIUTMB OIOTMYHHX Ta
a0l0THYHMX YMHHUKIB Ha PicT AepeB Ta (HOpMyBaHHS iXHIX
KOPEHEBUX CHCTEM Y JOCIHIKYBAaHHX JIEPEBOCTAHAX € IO-
nionuM. OTKe, MOXKHA CTBEPJUKYBAaTH, IO 3BAKAIOUHM Ha
HasIBHICTB B I'PYHTI maToreHiB 3 pony Phytophthora na Te-

1,29
+3,53MRL°’°5+0,20( j +12,11DWFR*™ - (11)

puropii Kporommucekoro mmato (ITombpmia), nepesa, 00-
pobuiieni ¢dociTaMu, MarOTh Kpallli MMOKa3HUKH CTaHy Kpo-
HH, 5IKi OyJI0 BUKOPUCTAHO SIK 1HAMKATOp 3arajlbHOTO CaHi-
TApHOTO CTaHy JOCIiPKYBAaHHUX JIEPEB.

3nificHeHnii aHami3 3MiHH CEpEeIHIX 3HaueHb O3HAK KO-
PEHIB NOKa3aB BiAMIHHICTD y (hOpMyBaHHI BJacHe IMX 03-
HakK y 3/I0pOBHUX, ITOUIKO/KEHNX Ta 3aMHUPAIOYUX 00poodIte-
HUX Ta HeoOpoOeHux nepes. Li rpymu xapakTepu3yoTh 3a
BEJIMYMHOIO 3HAYCHHSI CHHTETHYHOTO iHAekcy Syn. [Torpid-
HO BIJI3HAYMTH, IO 3/I0pPOBUX Cepell KOHTPOJBHUX IEpEB
B3arajii HeMa.

3a pe3ynabTaTaMy KOPEJSILiHHOTO aHajli3y BCTaHOBJIECHO
TMIeBHI BiIMIHHOCTI Y B3a€MO3B'sI3KaX MiX O3HaKaMy KOpiH-
HS JUIs OOpOOJIEHHX Ta KOHTPOJIBHHMX JIEpeB, IO TaKOX
CBiuuTh Npo BILIMB (ociTiB Ha GOpMyBaHHS KOPEHEBOL
CHCTEMH JOCTIDKYBaHUX JIepeB y0a 3BHYaHHOTO.

3BakarouM Ha IeBHI 0co0IMBOCTI opmartizanii piBHIHB
perpecii Ui BCTaHOBJICHHS 3aJEXHOCTI CTyNEHs Jedoti-
amii Ta CHMHTETHYHOTO iHJAEKCY Syn, BimiOpaHO BiAmOBimHI
Mopdostoro-rakcaniiHi 03HaK{ JepeB Ta O3HAKW KOPIHHS.
OTpuMaHi piBHSHHS JAIOTh 3MOTY MPOCTEXHUTH TEHACHIIT
3aJIeXKHOCTI CTyIeHi aedoiianii Ta iHAEKCY Ta IXHBOTO
porHo3y Syn BiJ BUOpaHWX O3HAK SK JJIS OOpOOJICHHX
¢ocditamu nepeB, Tak i I KOHTPOIBHUX JIEPEB.

IMoasika

JlocimimKeHHs 311HCHEHO B MeXax peaizallii HayKoBOTro
craxyBaHHs "@ocditi SK 3axUcT APiOHOTO KOPIHHS Bif
Phytophthora" (01.08.2017-31.10.2017), sixe Oymo mpodi-
HaHcoBane CruneHaiansHuM QoHIoM HaykoBo-mociigHo-
ro i"cruryry JjgicoBoro rocmoaapcrBa (Cekouin Crapw,
[Monbmia), BiamoBigHo no pimenHs KepiBamka IHctutyTy
Bix 5 tpaBus 2017 p. (Ha mixcraBi Yroam, ykiaaeHoi 5
Tpasus 2017 p.).
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THE INVESTIGATION OF THE INFLUENCE OF PHOSPHITES AS STIMULANTS
OF RESISTANCE OF COMMON OAK TREES (QUERCUS ROBUR L.) TO PATHOGENS
OF THE GENUS PHYTOPHTHORA IN THE KROTOSZYN PLATEAU (POLAND)

The territory of the Krotoszyn Plateau is one of the largest compact oak complexes in Poland. The area is characterized by signi-

ficant biodiversity, and negative phenomena that have been occurring over a long period of time and are associated with the weake-
ning of oak stands can lead to their death in the area. One of these factors is increasingly called the activity of pathogens of the genus
Phytophthora. The object of our study is phosphite-treated and control oak trees growing in oak forest stands in the Krotoszyn Plate-
au (Poland). The purpose of the study is to evaluate the activity of phosphites as stimulants of the resistance of common oak (Quer-
cus robur) to the pathogen of the genus Phytophthora and the possibility of increasing their viability and general sanitary status in the
territory of the Krotoszyn Plateau. The aim of the study is to establish a link between root system damage, crown health (defoliation
and vitality of sprout), the presence of pathogens in soil, and analysis of the relationship between morphological and assessments fe-
atures of common oak trees, signs of fine and mother root of trees. For this purpose, trial areas were installed on the territory of the
Krotoszyn Forestry Area of the Regional Directorate of State Forests in Poznan (Poland), where oak stands were treated with Kalex
and Actifos preparations. Thirty treated trees and 30 control trees were selected for comparative analysis. A statistically substantiated
difference in the mean values of the studied root traits for the treated phosphites and control trees was established. The combined
influence of biotic and abiotic factors on the growth of trees and the formation of their root systems in the investigated stands is fo-
und to be similar. Due to the presence of pathogens of the genus Phytophthora in the soil, trees treated with phosphites have the best
values of the state of the crown, which was used as an indicator of the general health status of the trees under study. The analysis of
changes in mean values of root traits showed a difference in the formation of these traits in healthy, damaged and fading phosphites-
treated and control trees. Due to certain features, the dependence of the degree of defoliation and the synthetic index Syn on the cor-
responding morphological and assessments features of the trees and root features is formalized. The obtained regression equations al-
low explaining the trends and making an approximate forecast of modeled dependencies for the phosphites-treated and control trees.
Keywords: root traits; morphological and assessments features of trees; defoliation; vitality.
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