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JOCIIIXKEHHA NPUYHUH BCUXAHHA JEPEBOCTAHIB AJIMIII BLIOI
(ABIES ALBA MILL.) B YKPAIHCbKUX KAPIIATAX

Busueno tunosnoriuny pons s 6101 B Ykpaiucekux Kapmarax. BrsiBneno ta omucaHo xapakTep BCUXaHHS AepeB sl Oi-
n0i. CKIageHo KapTy MOMIPEHHSI OCepeKiB BCHXaHHs sutui 6imoi Ha Teputopii HIIII "Iymynsmusa". Binibpano 25 MonensHux ne-
peB sutuii Ou10i y TPHOX HANIOMIMPEHININX THIAX JICY Y AePEBOCTaHAaX Pi3HOTO BiKY, ITOBHOTH, BUCOTH H.p.M., €KCIIO3HIIIH CXIIIIB.
3nificHeHO BinOip 3pasKiB TSI JOCIIDKEHb X0y POCTY JepeBa, (i3MKO-MEeXaHIIHUX BIACTHBOCTEH 370POBOI Ta IOIMIKOPKEHOI Jepe-
BHHH, KUJIbKICHOTO BMICTy (DOTOCHHTE3yI0UNX HMIrMEHTIiB XBOI fepeB. Snmms 6ina ¢popmye 26 THIIB JIiCy B CBIXKHX, BOIOTHX Ta CUPUX
CyrpyZax i BOJIOTHX Ta CHPHX TpyJax, B 11 3 SIKHX € TOJIOBHOIO NMOPOMOI0 Ta B 15 — cymyrHBbOI0. MacoBe BCUXaHHS sUIMIN BinOy-
BAETHCS y THX THIIAX JIiCY, JIe BOHA BUCTYIIA€ TOJIOBHOIO MOPOOI0. 3AiHCHEHO KOMIUIEKCHY JIIarHOCTUKY 1H()IKOBAaHOI JEpEeBUHH SUTH-
i Oitof /U BCTAHOBJIGHHS MPUYMHY BCUXAHHS AepeB. IIpoBeneHo MOCTikeH s 11l BU3HAUCHHS 3apaKeHHS JIEPeB CTOBOYPOBUMU
HeMaToJaMu, OakTepisiMu 1 (iTomaToreHHIMY TpudaMu. 3a pe3yabTaTaMH aHaJIi3iB AepeBa suii OUTOl 13 O3HaKaMu BCHXaHHS 1H}I-
KOBaHO KOMIUIEKcOM matoreHiB. Cepex HHMX BHSIBICHO (hiTomaToreHHi Oakrepii, 3a momomororo I1JIP-ananmi3y imentudikoBaHo B
cToBOYpOBiil nepeBuHi rpubu poxny Fusarium ta Heterobasidion parviporum. 3a 1onoMororo 1ad0paTopHHAX JOCTIIPKEHb BCTAHOBJIE-

HO NIPUYHHY BCUXAHHS, ITOCIIIIOBHICTG 1H(IKYBaHHS AepeB Pi3HUMH AaTOr€HaMH Ta OIFCAHO CLIEHAPi PO3BUTKY XBOPOOH.
Knruoei cnosa: 6axrepiosn; cToBOYpOBiI HEMaTOIM; sUTHIA Oina; sSUTUIEBi nepeBoctanm; Fusarium; Heterobasidion parviporum.

Beryn. Pocnmanmii cBit Ykpaincekux Kapnar xapaxre-
pHU3YETHCSI 3HAYHOIO PI3HOMAHITHICTIO, IO 3yMOBJICHO
I'PYHTOBO-KJIIMaTHYHIMH YMOBaMH i reorpadiuHuM Micuem
iX posramryBaHHs. | 0JOBHMMU JIICOTBIpHUMH IIOPOJAMH B
KapIaTChKUX JIicax € cMepeka eBporeiicbka — Picea abies
Karst. (41 %) i Oyk micoswmii — Fagus sylvatica L. (35 %)
(Hensiruk, 1964). Huska nocnimaukis BugiisiioTs y Kapma-
TaX IW'STh POCIMHHMX TOSCIB: TEPEATIPCHKUNA, HIDKHIN
TipCbKMN JTICOBHH, BEPXHIM TipChKHM JiCOBHH, CyOab-
michKUit 1 aJBITIHCHKHH.

BukopucraBmm  Ki1iMaTo-(iTOLEHOJIOTIYHY METOAUKY
npodecopa E. Schmidta, sy Oymno 3acrocoBano y IlIBeii-
napcebkux Anbrnax, npogecop C. M. Croiiko (Stoyko, 1964,
1966, 1991, 2009) Buninus y Kapnarax 10 BucoTHux poc-
JIMHHHUX cMyr. BUCOTHI pocianHHI cMyTHn — 1ie MakpogiTorie-
HOXOPOJIOTIYHI OIMHHMIN, SKi BiZoOpaXkaroTh 3aKOHOMIp-
HicTh audepeHmiamii poCIMHHOTO MOKPUBY, 110 (GopMyBa-

IHpopmauis npo aBTopis:

JIUCS BIIPOJIOBXK ITOJTLOJIOBUKOBOIL 100H (Stoyko, 1993).
Amuus Oina (Abies alba Mill.) Buctynae sik ogHa i3 ro-
JIOBHHX JICOTBIpHHMX HOpPix y TpboX i3 10 icopocamHHUX
CMYT Ta MPUCYTHSA 5K AOMIIIKa e B TPhOX CMyTax. 3a mpo-
JIYKyBaHHSIM (DiTOMacH SUIMLEBI JICH HE ITOCTYHNAarOThCS
CMEpPEKOBUM. XapaKTEPHOI0 OCOOIUBICTIO (hopMaITiit suTHIIi,
o BiApi3HAE ii Bix dopmariii cMepeku i Oyka, € Te, 110 B
VYxpaincekux Kaprmartax mpaktudHo HeMae 1l 4MCTUX INpH-
POAHUX JE€PEBOCTaHIB. 3aBASKH CBOIM OCOOJIMBOCTSIM IpH-
POAHI SIIMIEBI JIICH € CTINKUMU 10 OUIBIIOCTI HECTIPUSITIIH-
BHX a0iOTMYHMX 1 OIOTMYHMX YMHHHKIB ITOPIBHSHO i3 YHC-
TUMH cMepeunHamu Ta OyumHamu (Zhang et al., 2018).
UwmcTi suMIeBi JIiCH, IO TPAIULIIOTHCA B beckumax Ta Ha
[Tpukapnarri, MalOTh AHTPOIIOTEHHE ITOXO/PKEHHS. BoHH
BHUHMKJIM BHACIHIJOK ILiJIECIIPIMOBAHOTO BHPYOYBaHHS Cy-
ITYyTHIX BUJIB ITiJT 9ac JOTJISIOBUX PYOaHb 3aUTs 301BIICH-
HS YaCTKH summi 61101 y ckiani aepeBoctaniB (Pohribnyy,
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2017). BnacHe Bci Qopmanii sumimi Oioi 3aBIsIKM CBOIM
KOMIUIEKCHUM TTO3UTUBHHM SIKOCTSIM BBXKAJIH JI0 CHOTOJHI
aJBTEPHATUBOIO TOXIAHMM CMEPEKOBUM JEpPEBOCTaHAM
(Kobal et al., 2015; Maksymchuk et al., 2018). 3a ocransui
POKH CHOCTEpeKEeHh HAYKOBII HaIlioHaIFHOTO JTiCOTEXHIY-
Horo yHiBepcutery Ykpainu, npauisauku HIIIT "Tymyns-
muHa" Ta JICIBHUKU-NPAKTHKH [BaHO-DPpaHKiBCHKOTO
OVIJIMI' BUSIBUIIM OCEpPENKU BCUXaHHA SUIMLEBUX IEPEBOC-
taHiB Ha Ilpukapmarri, BykoBuHi, pimme nHa 3akaprarri.
ToMmy MeTOI0 HalMX JOCIIPKEHb € MOUIYK IPUYNH BCUXaH-
HS JepeBOocTaHiB summi Oinoi, 30KkpeMa Ha TepHuTopii
HIII "T'yynemuna.

Marepiaau i MeTOAU JOCTiNKEeHHs. /{151 BCTAaHOBJIEH-
HSl IPUYUHN BCUXaHHS JEpeB sUIHLi Oioi Bigibpanm 25 mo-
JIETIBHUX JIEPEB Yy TPHOX HaWmommpeHimux tunax Jicy (Cs-
oxu, Cs-6kemAn, Ds-0kSmm) va tepuropii HIIIT "Tymyns-
muHa", IIT"Kyrcske micoBe rocmomapcrso”, HIT "Ilepe-
YMHCBKe JicoBe rocrionapcrso” ta PII "Paitarpomic” y nepe-
BocTaHax BikoM Bif 45 1o 120 pokiB 3 moBHOTORO 0,4-0,8 ¥
BHCOTHOMY JianazoHi Bix 380 mo 610 M H.p.M Ta Ha pi3HUX
excriosutisix cxuniB (ITn3x, [Mu3x, [MTHCX, Cx). Cepen 3py-
OaHMX aepeB BifiOpamu 25 MOJEIFHUX 3 03HAKAMHU BCHXAH-
HS Ta 4 KOHTPOJIBHI JiepeBa 3 Pi3HUX BUILTIB Oe3 O3HAK ypa-
*KeHHs. MoyenbHI /iepeBa 3HaXOQWINCS B 30HI OCHOBHHX
CKyIm4eHb ocepenkiB BeuxanHs st 6imoi HITIT "Tyiryis-
muHa". I3 mmx gepeB BimiOpanu cTOBOYpOBY JEpEBHHY B
MICIIX TIOYaTKY ITOXKOBTiHHS XBOi Ha BHCOTI 10-15 M Ta Ha
BucoTi 1,5 M y npuKkopeHeBii yactuHi croBOypa. Takox Bi-
JiOpany 3pasKH JICOBOI MiJCTHJIKH i3 IPYHTOM B MiCIIX
POCTY MOJICJIBHUX AEPEB VISl BU3HAYCHHS Y HUX BMicTy (i-
TonaroreHHUx rpuoOiB. JliciBHUYO-TaKcamiiHy XapakKTepuc-
THKY IIPOOHUX IIJIOII HABEJCHO B TaOIHIII.

Taoauus. JliciBHHYo-TaKkcaniiiHa xapaKTepucTHKA
MPOOHHUX MJI0IIY

HSII)):;’EEH T_Hn Bucora EI(CH03I/I- cepﬁlgﬁfﬁmm

Ubies alba micy H.p.M., M| IisI CXITY BiK, poKiB [TOBHOTA
1B D;-60x5111 380 ITu3x 120 0,5
2B D;-60x5111 550 ITuCx 75 0,6
3B D;-60x5111 550 ITuCx 75 0,6
4B D;-60x5111 610 ITn3x 120 0,65
5B D;-60x5111 610 ITn3x 120 0,65
111 D;-60x5111 450 ITuCx 90 0,4
2I1 D;-60x5111 500 Cx 45 0,8
311 D;-60x5111 525 ITuCx 110 0,4
411 D;-0x5111 500 ITu3x 85 0,5
511 D;-60x5111 490 ITn3x 75 0,6
1111 Cs-oxemSIir| 500 ITu3x 70 0,5
2111 Cs-oxemSIir| 500 ITu3x 70 0,5
311 Cs-oxemIiy| 530 ITu3x 70 0,5
4111 C5-0x11 550 ITu3x 65 0,65
ST C5-0x11 570 ITu3x 65 0,65

IMpumitka: B — Bep6osens, I1— [Tictuns, 111 — lemopmn.

Bsip1i cToBOypoBOi JIepeBHHH 13 MOAEIBHUX JEPEB BU-
CiBaIM y piJIKE CEpelOBHIIE — KapTOILUISIHO-IEKCTPO3HUH
oyneiion (KJIB) Ta Ha arapm3oBane K/Ib 6e3 aHTHOiOTHKIB
3a Temneparypu +22 °C, a Tako)X 3 aHTHO10THKOM y BUTI I-
Ky HapoOUIyBaHHs MINEJiio TpuOiB i3 MiJICTUIIKK 3 TPYHTOM,
310paHMX B OcepelKax YpaKeHHS Ta I103a HUMH. HaBaxky
IpyHTY 10 r po3unHsuiz B 50 MJT aBTOKJIaBOBaHOI AUCTUIIBO-
BaHOi Boau. Po3ninenHs cymimi Ha pigky Ta TBepay ¢asu
MIPOBOJIMIIA [IUITXOM BiJICTOIOBAaHHS. AIIKBOTY pifKoi (ha3u
po3Boamin 'y 20 pa3iB CTEpPHIBHOIO BOAOIO Ta BHCIBAIN Y
pinke i Ha TBepae KJb cepenoBuima 3 xymopamdeHikogom
50 MKr/mMi. XapakTepUCTHKY OakTepiil 37iMCHIOBAIM Kila-
CHYHUMHU MikpoOionoriuanmu Meromamu (Breed, 1974).

JHK-neTekiro maToreHHuX rpubiB 37iHCHEHO 31 CIerm-
¢biunumu npaiimepamu 1o pony Fusarium ta Heterobasidi-
on parviporum y ToyiMepasHii janirorosiit peakuii (I1JIP-
anami3) (Yusypovych, 2013; Yusypovych, 2015). Cymapry
JHK suninsimu LT AB-meromom.

PesynbraTn pociigkeHHs Ta ix 00roBopeHHs. VY
HIII "T'yuynenmea" mpouecu BCUXaHHS SUIMLEBUX JAepe-
BOCTaHiB BHSIBIICHO Ha Iutonii 552 ra, 1o CTaHOBUTH OJIN3b-
K0 75 % Bix ix 3arampHOI IDTOMIi. TakoXXK BCHXaHHS JIEPEB
st 61101 OyJto 3adikcoBaHo B O1IBIIOCTI 11 IepeBOCTaHIB
na JIIT "Kyrcpke micoBe rocnomapctBo” ta PIT "Paifarpo-
mic". BeuxaHHs Mae KypTHHHHHA xapakTtep. Tak, HayKOBII
HIII "T'ynynsmuHa" 3a3Ha4MId, IO B KypTUHAX TPAaruis-
I0ThCS BCHXalOWi JiepeBa pI3HOTO BIKY i3 Pi3HUX SIpYCIB.
BcuxaHHST pO3IIOYMHAETHCS 3 BiAMUPaHHS BEPXHBOI YacTH-
HHU KPOHH JIepeBa Ta TPUBA€E JBa-TPH BEreTauiiHi Iepioau
i3 IOCTYIIOBMM BifMHpaHHsIM aepeBa. Hacamnepen y 6inb-
IocTi BUAUTIB, Ji€ BUSBICHO OCEPEIKM BCHUXAHHS JEpEB
sl Oiy1oi, Ta A€ Jae 3MOry IPUPOJIOOXOPOHHUM PEXUM
TepuTopii, Oyrno 3milicHeHO BHOIpKOBO-CaHiTapHI pPYyOKH
(puc. 1).

Ockinbku OyJ0 TMOMIYE€HO, IO BCHUXaHHS PO3MOYH-
HA€THCS 3 BIMUpaHHS BEpXHBOI YaCTHHHU KPOHH, SKE NPOT-
pecye 3a IBa-TpHW BereTamiiiHi mepiogu, OyJo MpHUITyIIEHO,
110 IPUYUHOIO MOXKYTh BUCTYMATH (hiTONATOTEHHI OpraHi3-
MU, SIKi TOIIMPIOIOTHECS CTOBOYPOM IO TPOBIJHUX TKAHH-
HaX, OJOKYIOWM HaIXO/DKEHHS MOXXMBHUX PEYOBHH Ta
CIPUYMHSAIOYN 3arajbHy IHTOKCHKAILI0 W ociabieHHs je-
peBa /10 TOBHOTO ioro BigMHpaHHA. TakuMH MaTOTeHaMHU
MOXYTb OyTH SIK HEMaTou, OakTepii, Tak i TpHOH.

Puc. 1. Kapra nommpeHHs ocepeikiB BCUXaHHS AepeB sumi Oiol
Ha Tepuropii HIIIT "T'yigynsomma”

AHani3 aepeBHHU sUTUII OiJI0i HA HASBHICTH CTOBOYpO-
BHX HEMAaToJl, IKi MOIJIM O NPHU3BECTH 10 BCUXAHHS JIEPEB,
HE /IaB MMO3UTUBHOTO pe3yibTaty. IIpore 1aboparopHi qoc-
JDKSHHS IEPEBUHU SUTHII O1T01 13 03HAKAMU ypasKeHHS Ha
iH}iKyBaHHS (iTONATOTeHHMMH TI'puOaMHu Ta OaKTepiIMH
MiATBEpANIA TIPUCYTHICTh OKPEMHUX BHIIB MAaTOr€HIB Yy
cToBOYpoOBiii nepeBuHi. 3a nonomororo I1JIP-ananizy cy-
mapHoi /IHK i3 cToBOypoBoi AepeBuHM sumnIli iIeHTU]IKO-
BaHO JiBa poau (itormaroreHHNX rpudiB. SIk BUIHO 3 e€leK-
TpodoperpaMm Ha pwuc. 2, npoayktu amrnridikanii 400 mH
BKa3yIOTh Ha mpucyTHicTs y nepesuni JJHK rpubiB poxy
Fusarium, a npopyktn amrmridikamii 350 m.H. — mpucyT-
uicte [IHK Buny Heterobasidion parviporum.

BimoMo, 1m0 CTIMKICTh SUTMIIEBUX AEPEBOCTAHIB MOXKE
MIOCHJTIOBATUCS Y€pe3 aJICJIONAaTHYHUI BIUIMB 1HIINX BUIB,
30KpeMa TakWX, K OyK JIiCOBMH, a 3MEHIIEHHS HOro mo-
MIIKHA Ta HIIUX TOPiJ, SKi HE YPaKalThCs OJHAKOBHMU
XBOpoOaMH, MOXE CIIPHATH 3HIKEHHIO CTIMKOCTI JAepeBoc-
TaHy 7O MacoBOTO IIOIIMPEHHS JICOBHX iH(eKmin. Smuisa
Oima ¢opmye 26 THIB JICY B CBIXKHX, BOJIOTHX Ta CHPHUX
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CyrpyJax i BOJIOTMX Ta CHpHX Ipyaax, B 11 3 sKuX BOHa €
TOJIOBHOIO TTOPOAOI0 Ta B 15 — cymyrHBOIO mopoxoro (He-
rushynskyy, 1996; Zayachuk, 2014). MacoBe BcuxaHHS
SUTMLI BiIOYBAa€ThCs Y THX THIIAX JICY, JIe BOHA BHCTYIIAE
TOJIOBHOIO 1opozior0. KypTHHHMIA XapakTep BcuxaHHs (op-
MYETHCSI BHACIIIIOK JIOKAJIBHOTO YPaXKEHHSI, SIKHH MOXe Ta-
KO 3aJIXKaTH BiJ] pi3HOI CTIHKOCTI OKPEMUX JIEPEB, 3AJICK-
HO BiJ CXMITy €KCIIO3HIii, CKJIaly IPYHTY, HOro BOJIOTOCTI,
CKJIaZly JepeBOCTaHy, MIKpPOKJIIMaTy, CIPHUSTIMBOIO JIS
MOMMPEHHs (PITOIATOreHHNX MIKpPOOPTaHi3MiB Ta KOMax-
LK THAKIB.

Puc. 2. Enexrpodoperpama npoaykriB amiutidikarii cymapHoi
JHK, Buminenoi i3 aepeBrHN sunni 01101 i3 reHocnerugiaHIMI
npaiiMepamu 1o TprdiB poxy Fusarium ta Heterobasidion parvipo-
rum: M-mapkepu 100 m.1.; K — mo3uTuBHMIA KOHTpOIB; X — Hera-
THBHUH KOHTpOIb; Homepu nepes 1-25; B — Bep6ogerrs, I1— ITic-
TuHs, I — [emopu. ITo3utnBHMII curaan no rpudis poxy Fusari-
um — 400 m.1. [TosuruBHMi curaan xo H. parviporum — 400 m.H.

Mopdosoriunmii ananiz aepeBuHu cToBOypiB smii Oi-
JI01 3a ii KOJIbOPOM, BOJIOTICTIO Ta KHUCIIMM 3aIlaXOM BKa3ye
Ha MOXIIMBICTh OakTepiaJbHOTO ypaskeHHs JepeB. Bigomo,
mo OakTepii poxy Erwinia, 30kpema E. carotovora — e py-
XOMi TaJMYKH, SIKi BHACHIOK METabOJi3My YTBOPIOIOTH 3
[JIIOKO3M Ta3 1 KUCIOTY Ta MAloTh IIEKTOJITUYHY aKTHB-
HicTh. B ycix nmpoaHasizoBaHMX B3ipusX JE€pPEBUHU BUSBIIC-
HO pyXOMi I'paMHETaTUBHI MaIMYKu po3mipom 1,5-3,0 Mkm.
VY cepenoBuIi 3 KapTOIUISTHO-JIEKCTPO3HUM OYIbHOHOM, B
OKpEMHX 3pa3Kax, CIIOCTEepirai YTBOPEHHS IyXHPIiB razy
(puc. 3).

[Ipote pyxomi ¢ironaToreHHi rpaMHeraTuBHi OakTepii,
SIKI MalOTh TEKTOJITUYHY aKTUBHICTb, MOXXYTh HaJIeXKaTH
TaKoX i 10 pony Pseudomonas. [{ns inenrudikarii poxy ta
BHUIY HeoOXinHO 3xiticaroBaru JJHK-nmiarHOCTHKY 13 crierm-
¢iunnMy npaiiMepamu, SKi B HAIIOMY JOCJI/DKEHHI HE 3ac-
TocoByBasM. He3Bakaroun Ha 1ie, LIJIKOM OYEBHIHO, IO B
OKpEMHMX JIepeB 3HauHe OaKTepiajbHe YpaXKeHHs JEpEeBUHHU,
110 32 HA3KOIO XapaKTepHUX O3HAK OJM3bKE /10 OaKTepiaib-
HOI BOJSTHKH: BOASHUCTI BUIJIEHHS B OCHOBI CTOBOYpa, Xa-
PaKTEpHUI KACIUI 3amax.

Sx cBimuyate pesynabrati [1JIP-ananisy cymapnoi JJHK
i3 IepeBUHH CTOBOYpA, B OLIBIIOCTI MOZICNIBHHX JIEPEB SUTH-
ui 6inoi inentudixkoBano JAHK rpubiB pony Fusarium sp.
(muB. puc. 2), mo BKa3zye Ha iH(IKyBaHHA AepeB Qironaro-
TeHHUM TpuOOM HBOro poxy. XBOIHI IMOPOJIM CXHJIBHI 0
(y3apio3HOTO BCUXAHHSA, 30yHUKOM SKOTO YacTO € TPHOU
poxny Fusarium. Mineniii 3 rpyHTy uepe3 KopeHi, abo 3a
Yy4acTIO KOMax, MOXE INPOHHKATH B CTOBOYp, HOLIMPIO-
I0YHCHh 0 CYIMHHIN cucteMi. DiTOnaTtoreH MepemkoHKae
JIOCTYITY TIO)KUBHUX PEYOBUH, BUIUISE TOKCHHH. XBOSI KOB-

Ti€e, Oypie Ta orajae, KpoOHA YAaCTKOBO PiJIIAE, a cami poc-
JIMHY TIOCTYIIOBO BCHXalOTh. [104aToOK 3aXBOPIOBAHHS MOXKE
MIPOTIKaTH y IpUXOBaHiil popmi.

Puc. 3. [ociB marorenHoi Mikpodopu 3 nepeBnHu s 61101 T 3
JicoBOI miACTHIKK: A — TIociB aepeBunu y pinke KJIB, yrBopenss
OynpOariok rasy; B — rpamHeraruBHi namukw, 30utbmenss 10000X;
C —nociB fepesunn Ha KJ|b-arap, momitHi konoHii 6axrepiit Ta
rpubiB; D — konowii rpubiB Ha K/1b-arapi 3 iicoBoi miaCTHIKH

OKpiM [BOTO, B OKPEMHUX EK3EMILIIpax JiarHOCTOBAHUX
JIepeB LIUM K€ METOZIOM, Yy B3ipIiX JEpeBUHU Iopsia 3 Fu-
sarium 6yno BusiBneHo JIHK kopeHeBoi ryOxw, sike Takox
Ha IIOYAaTKOBHX €Tamax IpoTiKae OE3CHMITOMHO (IUB.
puc. 2, nopixku 17-20) (Yusypovych, 2013). Bapro 3a3Ha-
YHUTH, 10 Y JEPEBUHI KOHTPOJIbHUX JIEPEB, B SIKMX BiACYTHI
O3HaK{ BCUXaHH, He 0YJIO BHSIBJICHO ITOTEHIIHHO ITaTOTeH-
HUX OakTepi crocoOOM MOCIBY Ha IOKHBHI CEPEIOBHUILA
Ta He nerekroBano JJHK ¢iTonarorennux rpuodis.

Jls BusiBNeHHS Minenito, abo crop QiTonaToreHHHuX
rpubiB y BEpXHIiX IIapax IPYHTY 3 IiACTHIIKOIO, BiniOpanu
3pasKH B ocepenkax BcuxaHHs sumii. IIpote cepen cymap-
Hoi JIHK, Buminenoi i3 rpudiB, BUCISHUX i3 B3IpLiB IPYHTY
3 MiJCTHJIKOI Ha TIOXKWBHI PiJIKi Ta TBEP/i CEpEIOBUINA HA
migcrai Kb 3 antubiotnkamuy, sk Ha puc. 3, JJHK ¢iromna-
TOTeHHUX T'puOiB, AKi iHIKyBaJl CTOBOYPOBY IEPEBUHY —
He BUsBJIEHO. Lle BKa3ye Ha Te, 110 KOHTaMIiHALlisl JePEBHHU
Yyepe3 BepXHI LIapy I'PYHTY, ab0 depe3 JICOBY IiJCTUIIKY,
Jie TiepeBakae carnpoditHa MikpodJiopa, € MaJIoiMOBIpHOIO.

Y 60poTh0i i3 ommpeHHsaM iHpeKitHnX 3aXBOPIOBaHb
BapTO 3BaYKATW HA Te, IO OCJIa0JIeHi iH(iKOoBaHI JepeBa €
JOKEPEJIOM TIOIIMPEHHS iH(EKLiH, IX YacTo MOXYTh ypaxa-
TH CTOBOYPOBI €HTOMOIIKIHUKH, SIKI TPUIIBUIIYIOTh BH-
HUKHEHHSI HOBUX OCepeKiB ypaxkeHHs. LlikoM HMOBipHO,
0 B OCEpe/Kax BCHXaHHS SUIMLEBHX JCPEBOCTAHIB iCHY-
I0Th €K3eMIUISIPH SUTHIi 01101, SIKi MaloTh NPUPOJHHUHN IMY-
HITET 70 iH(EKIIHOTO ypasKeHHS, TCHETHYHUIA MOTEHITiaT
SIKHX MOMKHa 3aCTOCYBaTH y BIITBOPEHHI CTIMKHMX Haca-
JOKEHB.

BucnoBkn. KomruiekcHWA Tiaxig y JiarHOCTHIN
CrpHsi€ TOYHIMIOMY BU3HAUCHHIO NMPUYMH BCHXaHHS SUTMI
6inoi B Ykpaincekux Kaprnarax. CkiagoBUMH 4acTHHAMH
HOro € BU3HAUCHHS THIIB JICY, 5IKi c(hOPMOBaHI 3a y4acTio
sl 017101, CKIaxy AEepeBOCTaHy, THUILY JIiCOPOCIMHHHUX
YMOB Ta MOJICKYJISIPHO-T€HETHYHA JiarHOCTHKA JICPEBUHU 13
BH3HAYCHHSM 30yIHUKIB 3aXBOPIOBaHHS.
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3a pesynpTaTaMH HAIIOTO aHATi3y, JepeBa sUUIi OuIol
i3 O3HaKaMM BCHXaHHS iH(IKOBaHI KOMIIIEKCOM ITaTOTCHIB,
cepen HHUX BHSBJIEHO (iTomaToreHHi Oakrepii, rpubu pomy
Fusarium ta Heterobasidion parviporum. bakrepianbae iH-
¢ikyBaHHSA TOpSAA 3 TPUOHUM € MIBHIKHM IPOTIPECYIOUNM
(akxTopoM y BcuxaHHi JepeB. Ha BinMiny Bif ¢itornaTores-
HUX Ipu0iB, OAKTEPisiM BIACTUBUH IIBUAKHHN PICT y CIIPHSIT-
JUBUX YMOBAaxX, /DKIYTUKH JOIIOMAararoTh ITOIINPIOBATHCS
[0 TIPOBIJHUX TKAaHMHAX y JEpeBUHi. 37eOiJbIIOrO TaKe
TOETHAHHS PI3HUX THIIB IATOTE€HIB B OpraHi3Mmi jaepeBa
TIPU3BOJUTH 10 HOro HEMHHYYOT'O BCUXaHHSI.

30inpIIeHHs YacTKH OyKa JIiCOBOTO, IPOBEAEHHS BUOIp-
KOBHX CaHITapHUX PYOOK Ta CTBOPEHHS CIIPUSATINBUX YMOB
JUIS POCTY TMIOTEHIIHO IMyHHHX JIepeB, SKi MPUCYTHI B Oce-
penKax BCHUXaHHS, a TAaKOX NpaBWIIBHE IPOCKTYBAaHHS 1
3IHCHEHHS JIICOTOCTIONAPCHKUX 3aXOJIB MOXE CIPHSATH
(hOpMYBaHHIO PE3UCTCHTHOTO MiAPOCTY SUTHIIL OLTOT Ta TpH-
POAHOMY ITOHOBJICHHIO ii €pEBOCTAaHIB.
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HUCCJEAOBAHUE NPUYUH YCBIXAHUSA IPEBOCTOEB MUXThI BEJIOW (ABIES ALBA MILL.)

B YKPAMHCKHUX KAPIIATAX

W3ydena Tumonorudeckast poib MUXTH Oenoi B Ykpanuckux Kaprarax. BeisiBieH 1 ommcaH XxapakTep YCBIXaHHS IEPEBLEB ITHX-

T Oenoif B Ykpaunckux Kapmarax. CocraBieHa kapra pacHpOCTPaHEHHUsI O4aroB YCBIXaHMS MUXTHI Oenoi Ha Teppuropuu HIIII
"I'yayasmuHa". OToOpaHs! 25 MOIETBHEIX IEPEBEEB B TPEX CAMBIX PACIIPOCTPAHEHHBIX THUIIAX JIECA B APEBOCTOSIX Pa3HOTO BO3PAcTa,
TIOJTHOTHI, BBICOTHI HA/l YPOBHEM MOPSI, SKCIIO3HIMH CKJIOHOB JJIsI YCTAHOBJICHUSI IPUIHHBI YCHIXaHUS JEPEBhEB MUXTHI Oenoi. IIpo-
BE/ICHO HCCIIEIOBAaHNE Ha 3apayKCHHUE JEPEBbEB CTBOJIOBHIMU HEMAaTOIaMH, HHHUIIMPOBAHUE IEPEBhEB (DUTOMATOTCHHBIMU OAKTEpH-
siMy U Tpubamu. B pesynbprare aHanm3a He oOHapykeHO cTBOJIOBEIX HemaToa. C momomipio [11[P-anammza cymmapnoit JJHK crBomo-
BOH IPEBECHHBI B OOBIIMHCTBE AepeBheB MUXTHI Oenoi unentuduimponsano JJHK rpubos pona Fusarium. B ornensHbIX 0Opasmax
IpeBecHHb! Hapsiny ¢ Fusarium 6bw10 BesiBIeHO IHK Heterobasidion parviporum, a Taxoke IPUCYTCTBYET OaKTepHaIbHOE ITOpaXKe-
HUe npeBecuHsl. IIpm3Hakn MHGUIMPOBAHKS UICHTHYHBI K OaKTepHaIbHON BOASHKE: BOJISHUCTHIC BBIICICHNS B OCHOBAHHUHU CTBOJIA,
CBOMCTBEHHBIN KUCIBIH 3amax. Bo30yauTenem GakTeprosa SBISIOTCS TPaMOTPUIATENBHbBIC TTOIBIDKHBIE MAJOUKH, KOTOPBIE MO MHK-
pobuonormdeckuM cBoiicTBaM Onm3KHU K E. carotovora. B npeBecrnHe KOHTPONBHBIX AEPEBBEB, B KOTOPBIX OTCYTCTBYIOT NPU3HAKU
YCBIXaHUS U PACTYIIMX HA TeX K€ yJacTKaX, 9TO M YCHIXAIOIIUE JIEPeBhs, He ObUIO OOHAPYKEHO MOTCHINAIBHO MATOreHHBIX OaKTe-
pHiA, HCTIONB3YS ITOCEB HA MMUTATEIIBHBIC CPEAbL. Y AepeBheB Oe3 mpu3HakoB nopaxenus JJHK ¢utomaTorennsix rpubos He ObLIO f1e-
TEKTHPOBAHO. B BEpXHUX CIIOSX MOYBHI C JICCHOH MOACTHIIKON, KOTOPbIE OBUIM OTOOPAHBI HA y9AaCTKAX YCBIXaHHS ITUXTHI OEloH, He
00Hapy>KeHO (PUTOMATOreHHBIX IpruOOB. [IpemIoken psx Mep Ul IPEAOTBPAICHUS PACTIPOCTPAHEHHS YCHIXAQHUS JPEBOCTOEB ITHXTHI
0eToi M NUKBUIALMHK €To MocaeAcTBril. Cpeny AepeBbeB B MUXTOBBIX JPEBOCTOEB €CTh IMOTEHIHAIFHO YCTOHYUBEIC MHXTHI, KOTO-
pBI€ MOTYT UMETh €CTECTBEHHBIH NMMYHHUTET K HH(EKIMOHHOMY MopaxkeHuIo. [oTeHnuanbHo yCTOHIMBEIE IEPEBhs CIEAYET OCTaB-
JATh 1711 (JOPMUPOBAHMS PE3UCTEHTHOIO MOAPOCTA MUXTHI OO M eCTeCTBEHHOr0 BO3OOHOBICHUS ee apeBocToeB. HeoOxomumo
OCYIIECTBUTH BHIOOPOUHBIE CAaHUTAPHBIE PYOKH, YBEIHMIUTH MPOICHTHEIH COCTaB OyKa JIECHOTO U IPYI'HX BUOB JIPEBECHBIX TIOPOI.
Knroueevie cnosa: GakTeprossl; CTBOJIIOBBIC HEMATOIBI; MXTa Oelasi; MUXTOBBIC peBocTou; Fusarium; Heterobasidion parviporum.
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INVESTIGATION OF THE CAUSES OF WHITE FIR STAND DRYING (ABIES ALBA MILL.)
IN THE UKRAINIAN CARPATHIANS
The typological role of white fir in the Ukrainian Carpathians was studied. The nature of dying of the fir trees in the Carpathian

region was determined and described. The map of distribution of the drying centers of white fir on the territory of the NNP "Hut-
sulshchyna" has been drawn. Twenty five model trees in three most common types of forest based on different trees age, complete-
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ness, altitudes, and slope exposures were selected there in order to determine the causes of fir trees drying. The research was carried
out on infested by stem nematodes trees, as well as on trees with the signs of bacterial and fungal infection. As a result of the
analysis, no stem nematodes were detected. With the application of PCR analysis of the total DNA from stem wood, we established
that most of the identified fungi belong to the genus Fusarium. In some wood samples we could clearly see the bacterial lesions and
beside the Fusarium, the DNA of Heterobasidion parviporum also was detected. Symptoms of infection are similar to bacterial
dropsy, i.e. watery excretion at the stem base, characterized by sour smell. The causative agent of bacteriosis is gram-negative mo-
ving bacilli, which are microbiologically similar to E. carotovora. In the wood of control trees, which were growing on the same plot
and did not show any signs of infection, none of the potentially pathogenic bacteria were detected. We have not revealed the presence
of phytopathogenic fungi by PCR-approach in healthy trees. In the upper layers of the soil and forest floor, picked up at the loci of fir
drying, no phytopathogenic fungi were detected. A number of measures have been proposed to prevent the spreading of white fir
drying and to eliminate its consequences. Among other fir trees, we have found a potentially resistant fir, which may have a natural
immunity to infectious disease. Potentially resistant trees should be left to form a resistant offspring which later could be used as a
material for a natural regeneration. It is necessary to make selective sanitary felling in fir trees stands, to increase the proportion of
beech stands and other wood species.
Keywords: bacteriosis; stem nematodes; white fir; fir tree stands; Fusarium; Heterobasidion parviporum.
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