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Ha). CanpoKcuI06i0HTHYMM Ha3MBalOTh OPraHi3Miu, sIKi Ha IIeBHO-
MY eTarli JKMUBYTb Y MEPTBIili IepeBMHi, CAalIpOKCUJIOTPOPHUMU — SKi
HEI0 YKMBJIATHC.

YacTo JOBOIUTHCS UYTU XMOHY IIYMKY, IIIO IIpajlic, e 6araTo
MEePTBOI JePEBUHN, € PO3CATHMKOM IIKiJHMKIB Ta XBOPOG J1icy. Aste
HacCITpaBni 1le He TakK: (axiBIli 3a3HAYAIOTb, 110 IIOBHUM IIMKIT PO3-
KJIa[IaHHS IepeBUHMU Y JlicaX, SKi He 3a3Hal0OTh BTPYYaHb JIIOOVUHH,
rnepeg6ayvae MoUYeproBy 3aMiHy OAHMX I'PUOiB Ta KOMax, iHIIUMNA.
[ pisHOMaHITHI BUIM, SIKi )XMBYTb Ha MEPTBill JepeBMHI Ta Xapuy-
I0ThCS Hel0, PeryIloloTh UMCEIbHICTh Ta MOXJIMBICTh PO3CeIeHHS
ogHe ojHOro. Tak, campoTpodamy Ta campoKcuIoTpodamu «3’ina-
I0ThCSI» A0 OCTAHKY JIMIIIe OcJTabjIeHi UM ITOIITKOJKeHi CTUXi€o Jie-
peBa. A MillHi 11 300POBi XXMBYTh COTHI POKiB IIO CYCiZICTBY...

OpmHak migTpuMaHHS 6i0pi3HOMAHITTS JIiCOBMX BUIIIB — He €1IU-
Ha (PYHKIligd MepTBOi AepeBMHU. Hallpukiiaa, BUBEpHYTe 3 KOPiH-
HSIM JIEpPeBO Y JIiCi € He JIMIIIe OCeIUIIEM UIST COTHI KCMITOTPOHUX
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Ta CAallPOKCWIOO6I0HTHUX BU/IiB, BOHO IIIe ¥ Bifirpae BRyKJIMBY BOJIO-
PEryIITUBHY pojib. B pe3ysbTaTi MajjiHHSI JepeBa pa3oM 3 KOpPiH-
HIM CTBOPIOETHCSI MiKpOpesbed), XapaKTepHUI IS IIpasiicis, e
3amIMOMHA Y I'PYHTI UepryIOThCS 3 TOPOMKaMH, SIKi TyKe Io6pe 3a-
TPUMYIOTB CTiK BoAM. Tak onajy i TaJIMM CHIT 3a/IMIIAITBCA Y JIiCi,
a JIiCOBi CTPYMKH i TOTOKM HAIIOBHIOKITHCS BOJOK PiBHOMIPHO i IT0-
CTYIIOBO. SIKIIO J0O3BOJISIE pesibed), TO BUBEPHYTI 3 KOPiHHSIM JlepeBa
CIIPUSIOTH YTBOPEHHIO JTICOBMX MiKPOBOAOVM UM GOJTiTEllb, 1€ OX0Ue
XapuyeTbCS JIejieKa UOPHUI Ta JKUBe ueperraxa 6010TsgHa. J[o peui,
o6MIBa BUIY UEPBOHOKHIDKHI. 32 LM IIPUHIIUIIOM CJTiJT 31Ti/iICHIO-
BaTy PEKY/IbTMBALLI0 TPETIOBAIBHMX BOJIOKIB Y TOCIIOJAPCHKUX JIi-
cax: o6 Jiic He BTpauaB BOAY i 3aro6iraB (popMyBaHHIO ITaBOJIKIB.

MepTBa gepeBrHa MaE IIie OJHY KOPUCHY i BAXKIMBY (DYHKILIIO —
KiIiMaTnuuHy. MepTBa JiepeBuHA AeToHYe 10 10 % ByIJIelo, SKui
HaKOIIMUWIO JIEPEBO 3a >KUTTS, uepe3 XiMiuHi 3B’I3KM (XapuoBi
JIAHITIOTY) B iHIIMX CAIIpOTPO(HMUX OpraHisMax Ta IpyHTi. Perrra
90 % ByIJIEII0 IOBEPTAETHCS Ha3a/, Y MOBITpPs, ajie He B OJWH MO-
MEHT, SIK 1Ie Bil6yBa€ThCS BiJl CIIAJTIOBAHHS IPOB, a MOCTYIIOBO. 1Is
MIOCTYIIOBICTh PO3TATHYTA AECATWIITTSIMHU, ITOKM TPUBAE IIPOIIEC
PO3KJIaJaHHS MePTBOI JiepeBUHN. TOMY BaYKJIMBO 3a/IUIIATH Oislb-
1IIe MEPTBOI JepeBMHM Y JIicax, a JJIs ITaJIMBa MOBHIIlIe BUKOPUCTO-
BYBaTH BiIX04u 1epeBOOOPOOHOT Taty3i Ta eHepreTUUHi ITaHTallil
BepO, aKallii, ITaBJIOBHIl, TOITOJIb TOIIO.

Ha npukitazi npasiciB MOXKHa CIIOCTEPIiraTH, SIK XXKVBe IIPUPOJI-
HU JTic 6e3 BTPYUYAHHS JIIOAVHNA. JIic He THUE, a Ta€ JKUTTS CAaMOMY
co06i Ta iHIMM JTicOBMM MeIlIKaHIIIM. Ha moBajieHMx JiepeBax, sIKi
PO3K/IaJIAI0ThCSI, POCTYTh HE JIUIIE TPUOM, MOXU, JTVUIIANHUKNA, T1a-
MOPOTi UM CYAIMHHI POCJIMHU, ajie 1 MOJIOAUM HiApPiCT SUTMHU, ST,
6yKa. AJDKe TTeperHuia MepTBa JepeByHa — HaMKpalui CyocTpaT
IS CAMOBiATBOPEHHS JIiCy.

IIlo Take MepTBa JepeBMHA, il MiATUIIN Ta CITOCOOM BU3HAUEHHS
CTaJlifl pO3KJIaJlaHHsI, XTO 11 HaCeJIs€ Ta XTO 3 JIICOBUX MEIIKaHIIiB
MIOB’SI3aHMUM 3 Helo TpodiuHO, SKMMU € (PYHKIIIT MepTBOI JepeBu-
HM — YCi [li 1MTaHHS PO3KpUBA€E NPOIIOHOBAaHMM HaBUaJIbHO-METO-
IVMUHUI TOCIOHUK «MepTBa JepeBMHA K CKIaioBa JIICOBUX €KO-
CUCTEM».
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epTBa JiepeBMHa

1. MepTBa gepeBUHa - M€ HeBIEMHMM

eJIeMeHTOM  KOKHOI

HeBiA'eMHa YacTUHa JCOBOT eKoCHCTEM
nicoBoOi eKocUctTeMu e cyxi rimo i i

JlepeBa, SKi BigMepnan
B MIPOIIECi MPUPOIHOTO Bim6opy a60 BHACITIIOK JIii 30BHIITHIX UMH-
HMKIiB (CTUXiViHI IBUIIA, OUKI TBAPUHM, XBOPOOH, IIKIZHMUKM, aH-
TPOIIOreHHMI BIUIMB TOIIO). SIKIO paHille, IIpyu BeeHHi JIicoBOro
rocrnojapcTBa Ha BUPOIYBAaHHSI TOBAPHOI lepeBUHM, MepTBa Je-
peBuHa (cyxi cTOBOYPH, SIKi MOXKHA 6YJI0 BUKOPUCTATH) BUIyUasia-
€41 3 JIiciB 11 OTpMMaHHS IPUGYTKY, TO 3 IepeopieHTalli€lo JTiCOBO-
r'0 rOCITOJIapCTBa Ha HEBMCHAK/IMBE (CTasie) YIIpaBJIiHHS JlicaMy B
OCTaHHi IeCITUWIITTS BCe GijIbIlle yBaru HaJA€ThCS il CO30JI0TiUHO-
MY 3HaUeHHIO Ta iHIIMM KOPUCHUM (DYHKIIiSIM MEepPTBOI JlepeBUHN.
B yKpailHCBKiV JTiCO3HAaBUil Haylli IINPOKO BUKOPUCTOBYIOTHCS Ta-
KOXX TepPMiHH, SIKi € IIEBHOK MipOI0 CMHOHIMaMM 10 TEPMiHY «Mep-
TBa JIePeBMHA» — 1@ «JeTPUT» Ta «MOpTMaca». IX BigMiHHOCTI Bif
MepPTBOI AepeBMHM B TOMY, L0 JI0 IETPUTY i MOPTMACH BKJTIOUAIOTh
TaKOXX HeJlepeBMHHY MePTBY OpPraHiKy — IepeBa)KHO omasie JIMCTS
Ta IuIfio. BimMiTimo, mo B YkpaiHi € pisHoMaHiTHI m06pe ompa-
1IbOBaHi Ta6JINIIi CTOCOBHO 3aIaciB XMBOI Ta MEPTBOI JIepeBUHU Y
JlepeBocTaHax OaraThox JIicoTBipHMX mopin (Jlakuma, 2002; Illna-
KiBCcbKa, MapuckeBuu, 2009; VkpoepxicripoekT, 2012; [IIBumeHKo
Ta iH., 2014; Binoyc, 2014).
3HauHe 3pOCTaHHS iHTepeCy HAYKOBLB, MPAKTHUKIB Ta Po-
MaJICBbKOCTi JJO MEPTBOI IePEBMHH B JIiCaxX CTaJIO Pe3yJIbTaTOM OCO-
6;11BO1 yBary Ha 1ouatky XXI cTomiTTa g0 mpasticiB, HeBi'eMHUM
eJIeMeHTOM SIKMX BJIaCHE i € MepTBa JiepeBMHA. BUBUeHHS mpati-
CiB y LIl Uac OTPMMaJIO HOBUM ITOIITOBX, HACIIAKOM SIKOTO CTIU
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pi3HOMaHITHI HayKOBi IyOikarlii, 3apaxyBaHHs mpasiciB Ykpa-
THM i CoroBauUUMHM OO0 IIepesiiky O6’€KTiB MPMUPOIHOI CIIAAIIVMHU
UNESCO (emyumit Takuii 00’eKT B VKpaiHi) Ta 3aKoHOogaBue opopM-
JIEHHS TIPAJTiCiB, SIK 06’€EKTY OXOPOHU IIPUPOAY JIep>KaBHOTO PiBHS
B VKkpaiHi. Benukui iHTepec OO MepTBOI IepeBMHU CIPUUMHUB
MOSIBY pisHOMaHITHUX 11 Kiacudikaiiiii Ta o3HaueHsb (Stierling, et
al., 1994; Stevens, 1997; Humphrey, et al., 2002; Humphrey, Bailey,
2012; Bimoyc, 2014; Bace et al., 2019). Tax, mesxki aBropu (Fridman
& Walheim, 2000; Christensen et al., 2005) pO3pi3HSIOTH JIXIIIE JBa
TUIIX MEPTBOI JIEPEBUHM, @ CaMe CYXOCTi (Taka, 0 CTOoiTh) i moBa-
JIEHY, A iHIIIi BUKOPMCTOBYIOTH GiIBIN JIeTaTbHI K1acu@ikariii 3 uo-
TpMa abo m’saThMa Tuamu MepTBoi nepeBuun (Kirby et al., 1998;
Schuck et al., 2004; Travaglini et al., 2007). OcHoBHi K1acudikaiii
PO3PIi3HAIOTb CYXOCTil Ta MOBaJIEHY MEPTBY JIePEBUHY, a MeXKa I10-
Jiny MDK HMUMM — Lje KyT HaxXWIy BiJ, BEpTUKaJIi: HAOIPUKIIAL, 450
(Harmon & Sexton, 1996; Rondeux & Sanchez, 2009; MerganiCova
et al., 2012) um 30° («CaniTapHi mpasmia B jticax Vkpaidm», 1995). B
3aKOHOJABUOMY I0JTi YKpaiHM TaKOX Y)Ke BUKOPUCTOBYIOTHCS TEP-
MiHM 1 O3HaUeHHS, [I0B’A3aHi 3 MEPTBOIO JepeBrHOI0 (IIPOTOKOJI 10
KapnaTcpKoi KOHBeHIIil [OA0 HEBUCHAXK/IMBOTO YIIPaBJIiHHA JIica-
My, 2011; 3akoH VKpaiHMH ... [OJ0 OXOPOHM MPAIiCiB ..., 2017; Me-
TOJMKA BU3HAUEHHS HAJIEXXHOCTI JIICOBUX TEPUTOPiN A0 MPAICiB,
KBasinpasiicis i IpupogHMx jicis, 2018).
Po3mmouHeMO 3 O3HAUEeHHS TEPMiHY «Mmepmea OepesuHa»
(anzn. - deadwood):
— rpy6igeper’sHMCTI penrTky (coarse woody debris), 1110 yTBO-
puiMcs B mpoiieci po3BUTKY i pocty icy (definitions.net);
— MepTBi cTOBOYpM (HepeBrHa MEPTBUX JI€PEB, IKi CTOATH) i
MepTBi Kooau (moBasieHa gepesmHa) (Forest: deadwood,
1995);
— BeCh JIePeB’sSTHUCTHUI MaTepiasn y Jjiicax, sIKuii Gijibine He €
JKMBUM, TOOTO 11e MepPTBi CTOBOYPU ab0 iX UaCTUHM, MEPTBI
TiJIKM BCiX pO3MipiB Ta MepTBe KOPiHHS, ajie He MepTBa Jie-
peBuHa XnBux aepes (Harmon & Sexton, 1996);
— BCi IIMaTKM MEPTBOTO J[epeR’sIHUCTOr0 MaTepiasy, Ha-
MIPUKIIaJl, MEPTBi CTOBOYPH, IIHI, TiJIKM Ta BEJIMKI KOpPEHi,
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Ha 3eMJIi B JIiICOBMX €KOCMCTeMax abo y JIiCOBMX ITOTOKaX
(IUFRO, 2000);

— BCY HEXMBA AepeB’ssHucTa 6ioMaca JiiciB, 110 He MiCTUThCS
B IIiJICTWIIIi, @ CTOITh B JIepeBOCTaHi, JIEXKUTD Ha 3eMJIi a60
po3TamoBaHa B I'PYHTi. MepTBa JiepeBMHA BKJIOUAE Hepe-
BUHY CTOBOYPIB, TiJIOK i KOPiHHS, CepeHill AiaMeTp SKUX
6inpImic a60 gopiBHIOE 10 cM, X0Ua JIJII OKpeMMX KpaiH I1ei
miameTp MoyKe 6yTu inmmM (FRA-2015);

— 3araJIbHUM 00CAT TPYOMX JepeB’sSTHUCTUX PEIITOK, IO CTO-
SITh UM JIeXKaTh, OiaMeTPOM 2 7 CM (3 KOpPOIO, TOHIIMIA Ki-
Hellb) i 3 MiHIMaJIbHOIO AOBXKMHOIO 1,0 M. TakKMM UMHOM, Y
OJIHOTO IIIMAaTKa AEepeBMHU MOKe 6yTu miigHka (rpyo6ima
3a 7 CM), SIKa BPaXOBYEThCSI B 06’€Mi MepTBI iepeBuHH, i mi-
JITHKA (MeHIIIe 7 CM), IKa He BPaXOBYETHCSA B 06’eMi MepTBOL
JepeBMHN. JInie HaJA3eMHMI MaTepias 3apaxOBYEThCI A0
MepTBoi AepeBrHM (I107160BMIT TPOTOKOJ ITPOEKTY RESFOR).

3arasiom, y JTiCOBi/l eKOCMCTeMi YTBOPIOIOTHCS MakKi munu mep-
meozo depes’aHucmoz0 mamepiasny (Illnapuk Ta ix., 2010; Ilna-
pHuK, 2016):

1. Omapm (ujopiuHmii) MOPO3OIIAETHCA HA TaKi MimTHIIN
(puc. 1.1):

1.1. Ipi6Hi 2inku (He 06OB’SI3KOBO MEPTBI), AKi MafaioTh IIij
Ji€10 pi3HMX UMHHMKIB 3 JlepeBa Ha I'PYHT. Ix moBxuHa me-
PeBaXHO MeHIIe 1 M, a liaMeTp — MPUOJIM3HO 10 2 CM.

1.2. CepeOHi 2inKu — JOBXMHA IePeBaXXHO 12 M, a JiaMeTp —
IpUGIU3HO 2-5 CM.

BigmiTMo, 1110 J1iCOBMI Omaf HeJlepeB’THUCTOI OPraHiuHol pe-
4OBMHM (JICTS, IINII, I[HOTOPiUHI ITAarOHM, IUIOAM TOILIO) He 3apa-
XOBYIOTb JI0 MEPTBOI JIepEeBUHMN.

2. MepTBa gepeBUHA, 110 CTOITh, MTiAPO3iIIEThCI Ha TaKi

HigTUIN:

2.1. Mepmea OepesuHa xcuseux depee — 1ie SITPoBa UaCTMHA Y
cTOBGYpax i KOpeHsIx XUBKX Jepes (puc. 1.2).

2.2. Ceivcuii cyxocmiil — 11e MepTBi (BCOXJTi) epeBa BCixX po3Mi-
piB i TTopiz, sSKi He BigXMIMIMCS Bif BepTHKati 3rigHo CaHi-
TapHMX MPABWI B Jlicax YKpainu 6isbIie, 1K Ha 30 (B 6ara-
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ThOX HAaYKOBUX MPAIsIX — 45) rpagyciB, a KpoHa iX e 36epe-
»KeHa (puc. 1.3).

3.3. Cmapuii cyxocmiii — mepTBi (Bcoxsti) JepeBa BCix po3MipiB
i ropig, sKi He Bigxwamimcs Bim BepTHKasli 6isbiile, SK Ha
30 (45) rpagyciB, ane 6e3 KpoHM (MOXKYTh O6YTH OKpeMi cyxi
CYUKM IIEPIIOTO MOPSIAKY — puc. 1.3).

3. MepTBa j1e}Kaua AepeBUHa ITipOo3ai/IIEThCI HA TaKi ITifg-
tunu (puc. 1.4 — 1.5):

3.1. Llini mepmei 0epesa (3 KOPiHHAM i KPOHOI0), SIKi JIeXKaTh
Ha 3eMJTi 260 CTOSITh, ajie, 3rifHO «CaHiTapHUX ITPaBWI B JTi-
cax...», HaxujieHi 6inpIire, 1K Ha 30° (B GI/TBIIIOCTI HAYKOBUX
my6rTikallin — 45°) Bif BepTUKaJI.

3.2. Mepmei cmoebypu depeeé ma ix uacmuHu, siki ie>xaTb Ha
3eMJIi a60 CTOSTh, ajle HaxwieHi 6iiblie, gk Ha 30° (45°) Big,
BEpPTUKAI.

3.3. Toecmi 2inkKu — 11e MepTBi T'JIKK, SKi JIe)XXaTh Ha 3eMJTi i Ma-
I0Th JOBXXVMHY i TOBIIMHY O6iJIbIlle TIEBHMX ITOPOTOBUX 3HA-
yeHb (Harmp., y mpoekti RESFOR - 6inbie 1 M i 7 cM Bifmo-
BigHO).

BimmiTnmo, 110 Kopy, fIKa BXKe Bifiltasia Big cTOB6ypa um riJiok, He
3apaxoBYIOTh O MEPTROI JIepeBMHM, 60 B O1/TBIIIOCT] BUIIAIKiB BOHA
BXKe BUI03MiHeHa JisTbHICTIO KOMax i rpMuOKiB Ta He MiCTUTB Jiepe-
BMHM. BOXX/IMBO TakOX PO3yMiTH, IO 3allaC MEPTBOI JePEBUHU B
Jlicax MOXKYTh KOJIMBATUCS Bif IEKIIbKOX Bi[JCOTKIB B MOJIOJHSIKAX
110 100 % — y Bcoxux (MepTBMX) sTicax. HamtGmmxumumu 10 IpUpo/I-
HUX BEeJIMUMH € 3aIlacy MePTBOI JepeBMHM B Ipajlicax i BOHM CTa-
HOBJISTh OJIM3BKO 15 % Bijl 3amaciB »XMBoi iepeBUHM a60 8-10 piuHux
nipupocTi aepeBunu (Illmapuk Ta iH., 2010; lllmapuk, 2016).

B 1.1. MeToauka BM3HA4YeHHS CTAgiv pO3KIA4AHHS
MepTBOi AepeBUHN

LliHHiCTb MepTBOI iepeBUHM [IJIs JTiCOBOI €KOCUCTEMU BU3HAUa-
€ThCS 11 TUTTaMU, SIKi 6YJI0 PO3IITHYTO BUIIE, Ta CTAiSIMU il pO3KJIa-
nanHs (Triska & Cromack, 1980; Zimmerman et al., 1995; Humphrey
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et al., 2002; Rondeux & Sanchez, 2009; binmoyc, 2014). Ctazis po3-
K/1aJJaHHSI MePTBOI JepeBUHM — 1ie CITiBBiJIHOIIIEHHS B Hili TKAHUH
3 pi3HMM CTyIIeHeM 3MiHM KOJIbOPY, IPYXKHOCTI i CTPYKTYpH (THUT-
Ts1). BaraTbMa aBTOpaMy IIPOIIOHYETHCI KIACU(IKyBaTH MEPTBY
JIepeBMHY Ha IT'ITh CTafin po3kimagaHHs. Y npoekTi RESFOR Takox
BMKOPUCTOBYBaJslacs 5-CTyleHeBa IIKajla. B yKpaiHCBKOMY 3aKo-
HOJIaBUO-HOPMATUBHOMY IIOJIi BMKOPMCTOBYETBCS 4-CTyIeHeBa
mikasia (MeToMKa BU3HAUEHHSI HaJIE)KHOCTI JTICOBMX TEPUTOPIi 4O
npaticis, KBasinpasiicis i mpupogHux ricis, 2018):

- 1(mepwa cTagisa — puc. 1.6)): cBi>ka a6o I1e He po3KIazeHa
IepeBrHa (J1e30 HOXKA 3a IIOMIPHOIO HATMCKAaHHS B3LOBX
BOJIOKOH JIepeBMHM ITPOHMKAE JIMIIIEe Uepe3 KOpy;

- 2 (mpyra cramisg — puc. 1.7)): IOUaTKOBOIO PO3KJIalaHHI
(;1e30 HOXKA 3a ITOMiPHOr0 HATMCKAHHS B3I0B)K BOJIOKOH JIe-
PEBUHM ITPOHMKAE Uepe3 KOPY i BIIMO Ha AEKiJIbKa CAaHTU-
METpIiB V JlepeBUHY;

- 3 (TpeTtd cTamia — puc. 1.8): iIHTEHCMBHOIO PO3KJIaJaHHI
(;1e30 HOXKA 3a ITOMiPHOr0 HATMCKAHHS B3I0B)K BOJIOKOH JIe-
PEBMHM IIPOHUKAE Uepe3 KOpY 1 y lepeBUHY Ha BCIO JOBXU-
HY;

- 4 (ueTrBepTa cTafgia — puc. 1.9): IIOBHOIO PO3KJIaJdaHHI
(;1e30 HOXKA 3a IOMIPHOTO HATUCKAHHS IIPOHMKAE B IEPEBU-
HY Ha BCIO JIOBXKMHY B3[IOBXX i BITOIIEPEK BOJIOKOH).

[Ipu BM3HaUeHHI CTafil PO3KIaJaHHs MePTBOIL IePEBUHU BaXK-

JIMBO MaTy Ha yBa3i Take:

- CTafii po3KIaZaHHs MepTBOI JlepeBMHM HaMOi/IbIl TOUHO
imeHTU(IKYIOTBCA METOAOM MOMiPHOI'O HATUCKAHHS J1€30M
CKJIQJIaHOT'O HOXY B ITI0 IEPEBUHY;

- OJMH eJIeMEeHT MePTBOI JepeBMHM (HalpuKIIa, [I0BaJIeHNUI
cTOBGYpP) MOXKe MaTH KiJibKa CTafili pO3K/IafaHHs, i TOHIII
JI0TO YaCTMHM MAIOTh BUINY CTail0 pO3KIafaHHs (THUIOTh
HIBULIE);

— B POAIUIIIMX i BOJIOTIIMX TUIAX JIiCYy THAUTTS MEPTBOI Je-
PEeBMHMU e MBUAIIIE, HDK Y 61THIIINX i CyXilMUX TUITaX JTicy.
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B 1.2 ®yHKUii MepTBOi AepeBnHN

AHasti3 HayKOBOI JliTepaTypu AaB MOXJIMBICTb BULIIUTU HaM-
6isbIII BaXXIMBI (DYHKIIII MEPTBOI lepeBUHH B JTiICOBUX eKOCHCTeMaXx
(Zlatnik, 1936; Triska, Cromack, 1980; Korpel, 1995; Stevens, 1997;
JTakuma, 2002; Schuck et al., 2004; Humphrey, Bailey, 2012; Illna-
PUK, 2016):

1. Tigpomnoriuny ¢yHkIio (popmyBaHHS MiKpopenbedy) BU-
KOHYIOTb IPAKTUYHO BCi TUIIM MEePTBOI JepeBMHMU, B IIEPIILY
yepry — MepTBa Jie)kaua JIepeBMHa, a peasli3yeEThCs BOHA
yepe3: Mepepos3noiij i 3aTPpMMaHHS eJleMeHTaMU MepTBO1
IIePeBUHM ITOBEPXHEBOT'O CTOKY; (POPMYBAaHHS SIMKOBOTO
MiKpopenbedy Bif MafiHHA AepeB 3 KOPeHEeBUMM CUCTeMa-
MM, SIKUI TeXK PETYIIIOE CTiK; ITePeBijl IOBEPXHEBOTO CTOKY B
I'PYHTOBUM Uepe3 NOPOXXKHUHM, SKi 3UIUIIMIINCS ITiCIIS Bif-
MMpPaHHS KOPiHHS; YTPUMaHHS BOJM B eJIeMeHTax MepPTBO1
JIlepeBMHU BHACTIIOK 1X THUTTSI.

2. KniMatmuny QyHKIIi0 (JeloHyBaHHS BYIJIEII0) BUKOHYIOTh
TEX BCi TUIIM MEPTBOI JlepEeBMHMY, B IEPIITY Uepry — MEpPTBa Jie-
»Kaua JepeBMHA Ta Api6Hi TiIKK, a peati3yeThCs BOHA Uepes:
JIeTIOHYBAHHSI BYIVIELII0 Uepe3 THUTTS MePTBOI e peBUHM, SIKe
TiIBUIIYE KiTBKICTD BYTVIEITIO B I'PYHTI (2-3% Bijt 3amacy mep-
TBOI JIepeBMHM); AETIOHYBAHHS BYIJIEITIO B IPYHTI Uuepes 3asy-
UeHHSI eJIEMEHTIB MePTBOI IePeBMHM JI0 XapUOBMX JIAHIIIOTIB
(< 1%); memoHyBaHHS BYIVIELIO B IVIOAOBMX Ti/laX TPYTOBUKIB,
JIIIAMHKUKIB TOIIO (< 1%). Cr1if MaTy Ha yBasi, 110 3a/IMIIeH-
HSI MEPTBOI JIEPEBMHM B JIiCi CYyTTEBO 301/IBIITYE ETTOHYBAHHS
BYIVIELI0 HA TePUTOPIi JTICOBOI IITHKY, 60 iCHYE ITPSIMUI 3B’s-
30K MiK hiTOMacoI0 Ta 3aracamy Bymieno. OmHak ey e(pexT
TPUBAE JIMIIIE 10 MOMEHTY 36aJIaHCYBaHHS IIPUPOCTY MEPTBOL
IepeBMHM Ta il BTPAT BiJi THUTTS — e TPUBAIICTb IIOBHOTO
TeperHMBaHHsI MEPTBOI JIePeBUHH, SIKA BUSHAUAETHCS JIEPEB-
HOI0 TIopo1o10 (6yK — 40-50 poKiB), a B XiMiUHOMY KOHTEKCTI
MIPOLIeCY TOPiHHS i THUTTS NPAKTUUHO iIeHTUUHi.

3. @epTwiaiTapHy QYHKIIO (TOJTMIIeHHS POIIOUOCTi I'PYH-
TiB) BUKOHYIOTH IIePEeBa)KHO BCi TUIIM OIIa[ly MEPTBOI Iepe-

12 [ Mepmea depeeuna sx cxnadosa nicosux exocucmem

BMHM Ta MePTBa AepPeBMHA KOPEHIB, a peasli3yeTbCd BOHA
uepes: 3a/JIyUEHHS IIePErHow (pe3y/IbTaTy THUTTSI MEePTBOL
JIlepeBUHM) 10 6ioXiMiUHMX TPOIECiB I'PYHTIB [JIs MOKpa-
IIeHHS iX POAIUOCTi («UOpHi CTPYMKM»); TOJIIIIIEHHS
TiIpO/IOriuHOTO peXXUMY I'PYHTIB (VHMKHEHHSI OTJIEEHHS)
yepe3 MifIBUINIEHHS 1X MOPUCTOCTI MepPTBOIO 1€pPEeBUHOI0
KOpEHiB.

BigHOB/IIOBAIBHY a60 JTiCOBIIHOBITIOBAIBHY (DYHKILiO (Mi-
KPOOCEIHINA /IS TMiPOCTY) BUKOHYIOTH ITEPEBAYKHO MEPTBI
CTOBOYPM JepeB Ta iX UACTMHM Ha OCTAHHIX CTaJlisIX po3-
KJIaJlaHHS, a peajli3yeThCs BOHA uepe3: (GOpMYyBaHHS MiCIlb
IIPOPOCTAHHS HACIHHS JIepeB BJIaCHe Ha CaMill THUJIiN Mep-
TBiMl [epeBMHI B yMOBax CWJIbHO KaM SIHUCTUX I'PYHTIB;
¢opMyBaHHSI MicCITb IIPOPOCTAHHS HACiHHS JIepeB Ha Api6-
HO3€eMi, IKMJ 3aTPUMYE MePTBa JepPeBMHA 3 TIOBEPXHEBOIO
CTOKY B YMOBaX CMJIbHO KaM THUCTUX I'PYHTIB.

MexaHiuHY y (PYHKIIil0 BUKOHYE MEepPTBa JiepeBrHa (I1poBa
yacTuHA) CTOBGYpA XUBUX HEPeB i CTOBOYPM MEPTBUX Jie-
PeB, a peasti3yeThCsI BOHA Uepe3 YTPMMaHHSI KPOHM V Bep-
TUKaJIbHOMY IOJIOXKEHHI 3aBASIKY JOCTATHiM MillHOCTi Mep-
TBOI JlepeBMHU cTOBOypa. UacTka saapoBol yacTuHu (Mep-
TBOI [IepeBMHN) B CTOBOYPI XKMBUX JIePEB 3POCTAE 3 BiKOM
i moxke mocsraty 90 % Bif IUIONII ITOTIEPEUHOrO Iepepi3y;
yTPMMaHHS MOJIOJIMX JiepeB BiJl 3CYyBiB Ha CMJIBHO KaM’ SIHU-
CTUX I'PYHTAX MEPTBMMM CTOBOYpPaMM JIEPEB.
IIpoTueposiiHy (QyHKIiI0 (3armobiraHHs pPyHYBAaHHIO
I'PYHTIB) BUKOHYIOTb BCi TUIIM MEPTBOI JepeBUHHA, a peati-
3Y€EThCS BOHA uepe3: CYXOCTill, SKUI CIIPUsIE epeBeJeHHIO
TTOBEPXHEBOT'0 CTOKY (OCHOBHOTO UMHHMKA BOAHOI epo3il) B
I'PYHTOBMUM 3aBASKM BEPTUKAJIbHMM OTBOPAaM BiJl MEPTBOIO
KOpiHHS; JIe)kKauy MepPTBY [IepeBUHY, sIKa 3aTpPUMYeE i/a6o
IepeHarIpaBIIsie ITOBEePXHEBUM CTiK, TOOTO 3MEHIIYE OTO
PYVHIBHY CWTy; Omajl, Ipi6Hi i cepenmHi riiku, ki 3axmima-
0T I'PYHT BiJi py/iHYBaHHS JIiCOrOCIOAapPChbKMMM MalllMHa-
MM — PEKOMEH/TYETHCS IMTOAPiOHEHHS i PO3KMIAHHS T'JIOK BiJl
3py6aHuX JIepeB Ha JIiCOBMX Joporax (BOJIOKax).
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7. TIpupomooxopoHHyY (QyHKIIiO (migTprMaHHsa 6iopisHoma-
HITTSI) BUKOHYIOTh BCi TMIIM MEPTBOI JI€PEBMHMU, a peati-
3YEThCS BOHA uepe3: MiKpOOCenuila B MEPTBiM JepeBuHi,
SIKi € eKOJIOTIUHMMM HilllaM¥ JIJ1s1 6araThoX KMBUX OpraHis-
MiB (ITepeBa)kHO ILie KOMaxu, rpubu, i pocmun); TpodiuHi
3B’13KM (XapuoBy 6a3y) 3 6araTbMa >XMBMMM OPraHisMaMu
(mepeBaykHO 1ie KOMaxu i rpuby); MOKPAIEHHS 3aXUCHUX
BJIACTUBOCTEM (MICI[b IS CXOBAaHOK) JIiCOBMX €KOCHCTEM
IUTs1 GITBIIOCTI IX «OKMUTesTiB» (IpiOHi TBApMHM).

3BMUaliHO, BKa3aHi Bullle DYHKIII MEPTBOI IepeBUHU — 1l He
TIOBHMI X TIEPEsTiK, a JINIe HaMbiIbIn BaXK/IMBI I BpaxyBaHHS Y
MIPaKTHUIli YIIpaBaiHHA Jicamu. Hampukiiag, 1 pO3BUTKY TypPuU3-
My i pekpeallii BAXKJIMBOIO € 3axapaulyéanvbHa HyHKIis MepTBOI
mepeBuHM (BCiX miaTumiB) — ii BIUIMB CYTTEBO CIIOBIJIBHIOE i MOXe
HaBiTb NOBHICTIO NPUIMHATH PYX JIIOJEN yepes JIiCOBi MacuBM. A,
HaBITaKU, nelidaycHa GyHKIIiS BCiX MiITUIIB MepTBOI IepeBUHU €
MO3UTUBHOIO JJIs1 peKpeawii — 11 HagBHICTb CYTTEBO ITOKPAIIYE pe-
KpeallifiHy IiHHiCTb JIICOBUX MaCHBiB TOIIIO.

[l IpaBMJTBHOTO YITPABIiHHS 06CSITaMy MEPTRBOI JIEPEBVMHU B
Jlicax MOTPi6bHO PO3YMITH, 1110 HAMGIVHKUMMMU [0 IPUPOSHUX BeJIU-
UMH € 3aacy MepTBOi JepeBUHH V ITpaJTicax, e BOHM CTaHOBJISITh
61113bKo 15 % Bif 3amaciB kuBoi gepeBMHM a60 8-10 piuHUX IIPUPO-
CTiB JepeBMHM (B UMCTUX OYKOBMX Ipasticax ~100 m>/ra). 3aje)xHo
Bij] 3aBlIaHb, SIKi BU3HAUEHi 3aKOHOJABCTBOM JJIsI OKPEMMX JTiCOBUX
IisaHOK (KaTeropil jiiciB), 3amacy Ta BUOM MEPTBOI JepeBMHM Ha
HUX MOXXYTb BiJpi3HATUCS Bif mpasIiCiB, 3 METOIO JOCATHEHHS Hali-
6i1p1101 €(heKTUBHOCTI YITPABJIiHHS JTiCAMM.

B 1.3 3anuTaHHsa ana nepesipkmn

1. [lo Take MepTBa AepeBMHA i Ha SIKi DiATUIN i1 TOAUISIOTH?

2. Ha3sBiTh pyHKIIil MEPTBOI IepeBUHH V JTiCi.

3. CKUIBKM Ha/IiUyIOTb CTaJill pO3KJIaZlaHHSI MepPTBOI JepeBu-
HM i §IK 1X pO3ITi3HATU?
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icoBa exocucre-

2. rle6V| AK Ma — Ie CKIaj-

HMM KOMIUIEKC Opra-

BaXK/INBUN KOMMOHEHT  wiswis, y sxomy rpu-
nicoBoi eKocuctemMm Ou € ofHmMM 3 Hait-

Ba)XJIMBIILIMX KOMIIO-
HeHTiB. I'pm6u (Fungi) — 1IapCTBO >KMBUX €YKapiOTUMUHUX reTe-
pOTpOodHMUX OpraHi3MiB, sIKi He MalOTh XJIOPOdITY i PO3MHOXKYIOTh-
Cs CIIOpaMM, a X TaJIOM IpeJCTaBIeHUI IepeBaXKHO Tidpamm. Ha
BiAMiHY BiJl iHIIMX eyKapiOTMUHMX OpPraHi3aMiB, BOHU >XUBJISITh-
Cs1, BCMOKTYIOUM TIOXKVMBHI PEUOBMHM i3 CyOCTPATy BEreTaTUBHUM
TiJIOM, sIKe YTBOpEHe mepervieTiHHAM ridie (Mimesnin). 3a pisHu-
MM JaHMMM, Pi3HOMaHITTS rpMbiB Ha 3eMJIi CTAaHOBUTD Bif 1,5 A0
2 muiH. Buais (Hawksworth, 2001; Kirk et al., 2008; Blackwell, 2011).
3aJIe)KHO Bif cyO6CcTpaTy, Ha SIKOMY TPMOM POCTYTh UM JKUBJIITHCS,
BUIIJIIIOTH TaKi OCHOBHI eK0/102iuHi 2pynu:

e CumbiompoghHi maxkpomiyemu (Mikopu3oymeoposaui — MaxKpo-
MIIIeTH, SIKi B ITPOLIeCi CBOTO YKUTTEBOTO PO3BUTKY YTBOPIOIOTh
MiKOpM3Y Ha KOPEHSIX JepeB, TPaB Ta UarapHMKIB;

e CanpompogHi spyHmosi maxkpomiyemu (canpompogpu) —
MaKpOMilleTH, IO >XUBJISITbCI MEPTBMMMU OpPraHiUHMMM
peUOBMHAMU Ta BUKOPUCTOBYIOTH [IJIS XKUBJIEHHS JIiCOBUM
OIlaJl, MiACTWIKY UM BEPXHili T'YMYCOBU LIap I'PYHTY;

e CanpompodHi depesHi maxkpomiyemu (kcunompogu, oepe-
BUHOpYLIHIBHI 2pubu) — TPUOH, SIKi BUPOCTAIOTh Ha Jepes’s-
HUCTOMY cy6CTpaTi (Tiyiku, CTOBOYpH, KOpeHi, Hi) Ta B Ipo-
Leci XXUTTEOISUTbHOCTI IepepoOIsIOTh 1IeII0I03Hi Ta JIirHo-
11eJTI0JT03Hi 3aJTUIIKY;

e Kapbompogu — rpubu, 0 POCTYTh HA MICISIX MOXEX Ta
BOTHMIII;
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e Konpompodghu — rpubu, 10 pO3BMBAIOTHCS Ta BUKOPMCTOBY-
I0Th JJIS1 JKUTTEMISUTBHOCTI 3QJIMIIIKY OPraHiKM eKCKpeMeH-
TiB TBapyH;

e  bpiompochu — rpubu, SIKi XUBJIATHCS OPTraHiUHUMU PEUOBU-
HaMM BiI]MepJIMX YaCTUH MOXiB;

e Mikompogu (canpotpodHi Mikodism) — rpubu, 10 PO3BU-
BAIOThC HA IUIOJOBMX TiJIaX I'PUOiB.

= 2.1. CanpoTtpodHi aepeBHi MaKpoMmiLeTu
(kcunotpogu, gepeBUHOPYHMHIBHI rpn6éu)

Ocob6nuBe Micie B JIicOBMX 6ioIleHO3aX 3aiiMaE eKOJIOro-TPo-
¢iuna rpymna rpubiB-KCWIOTPOQiB, SKi, pYMHYIOUM JIePEBUMHY Ta
PO3K/IaJIalouy IPUPOTHUI OITaji, 3a6e3IeUyiTh Iporecu Tymidi-
Kalil i MiHepasi3alil OpraHiyHNX PeUOBUH, CIPUSIOTH ITIOCUJIEHHIO
Kpyroo6iry MinepasibHUX peuoBMH Ta eHeprii (Khacheva, 2015).

HeszBa)kalouy Ha BeJIMKY KiTbKICTb AOCITiKEHDb AePEeBUHOPYIIHIB-
HMX I'pu6iB, €AMHOTO GAUeHHs, IO IIe 3a Ipyra OpraHi3MiB, HEMAE.
V BY3bKOMY 3HaUeHHi JJ0 HUX HaJIeXXaThb IPUOH, SKi B MIPOIieci CBOTo
PO3BUTKY PO3IIEIUTIOINTh CBOIMM (DepMeHTaMM 1IeJTI0JIO3Hi Ta JITHO-
1€JTI0JTO3HI KOMIUTEKCH IepeBUHM (B1acHe KCWIOTpodu). V IMPOKO-
MY 3HAQUEHHi JI0 IepeBUMHOPYHIBHMX rpUGiB 3apaxoBYIOTh BCi rpuou,
sIKi PO3BUBAIOThCS Ha JIepeB’STHUCTUX CyOCTpaTax i HeorocepeaKoBa-
HO BUKOPMCTOBYIOTb IIEJTIOJIO3HI KOMIUTEKCH SIK TpoiuHMi pecypc. V
LIbOMY pa3i 10 IepeBUHOPYIHIBHOI IpyTiu IpubiB HasleXKaTh i KCUIIo-
6i0HTM — IpUOH, SIKi 3aCE/ISTIOTh JIEPEBMHY, aJTe HE 000B’SI3KOBO BMUKO-
PUCTOBYIOTH 1 TpOhiuHO, i B/TacHe KCUJIOTPOH, IS AKUX TepeBUHa
€ ENMHMM a60 OCHOBHMM eJIEMEHTOM >KMBJIeHHS (MyxuH, 2015).

KcunotrpodHi rpubu pyinHyIOTh KOMIIOHEHTY KJIITUHHOI CTiH-
KM, BKJIIOUHO i3 IIeJII0J103010, T'eMille/Il0jI030I0 Ta JIiIrHiHOM, SKi
CTQHOBJISITh OCHOBHY UACTMHY JepeBMHU. 3aJIe)XHO Bif opraHis-
MY, TPMOU MOXXYThb BpaKaTy MPWIEry 10 kKaMm6iio (3a60J10Hb), a60
IEHTPaIbHY (SIAPO) YaCTUHY CTOBOYpa. [Ipoiiec THUTTS He 3aBXKIu
MO)XHA 6AaUMTH 330BHi, 32 BUHSITKOM MiCIIb, Jie KOPY ITOIITKOIKEHO.
IlepeBMHOPYIHIBHI TprbyM 3MEHIIYIOTh Bary JepeBUHYU 3a PaXyHOK
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TIOT/IMHAHHS MTPOAYKTIB PO3MAJLy 11eJTI0JI031 a60 IreMillesTioo3u Cy-
IVWHHUX TKaHWH, M0 MIPU3BOJUTD A0 BTPATU MIllHOCTi JepeBUHU
Ha 70-90%. JlepeBa He BUTPUMYIOTh BJIACHOI Baru i maiaroTh, 0CO-
GIMBO TiJ, BIUTMBOM BiTpY, CWJIBHOTO JIOILY UM iHIIMX pakTopiB. Ta-
KMM YMHOM, KCMJIOTPO(U 6EPYTH YUACTh Y CYKIIECIMTHMX ITPOIiecax,
SIKi BiJI6yBaIOThCS B JTiICOBUX 6i0IleHO3aX.

B 2.2 TpogiyHa Hiwa kcunoTpogis

3a eKo10ro-TpohiuHMMM ITapaMeTpaMy BUAUISIOTh TaKi TPy

rpuoGiB:

e (Ob6nicamui napasumu — TPUOK SIKi TTOCEJITIOTHCS i QPYHKITI-
OHVIOTb JIMIIIE Ha XKMBOMY CyOCTpaTi, i He 3MaTHI poCcTH Ha
MepTBOMY cy6cTpari. [Jo HMX HajieXXaTh ipykacTi, cymyacTi
rpmby, 10 BUKIMKAIOTD MMONIKOKEHHS JIUCTS, TJIUITi, He-
KPO3HO-PAaKOBi XBOPOOY Pi3HUX OPTaHiB JIepes;

o  OakxynbmamueHi canpompogu — rpubu, sIKi HaJaTh ITepe-
Bary >XMBOMY CyOCTpaTy, ajle 34aTHi IMOCEIITUCS i Ha Mep-
TBOMY CyOCTpaTi;

e Canpompogu — rpubmu, 110 IOCENISIIOTHCS i PYHKIIOHYIOTh
JIUIle Ha MEPTBOMY CyOCTpaTi Ta 3a6e3MeuyiTh pPO3KiIa-
JIaHHS OCHOBHOTO 006CsTy 6ioMacy JIicCOBOTO 6iOreolrieHo3y.
Ho migrpynu, mo creniaiisyeTbCs Ha pO3K/IaJlaHHi lepeBu-
HM, 3aCTOCOBYIOTh TEPMiH KCMJIOTPO(H. Y HMX UacTo mo6pe
BMpa)keHa TpodiuHa crelliasi3ariis, Mo BUSBIISIEThCI B X
IepeBa)KHOMY PO3BUTKY Ha JiepeBUHi IeBHOTO BUJY JlepeB-
HUMX TIOPid, a TaKOXK Ha Pi3HMX (PPaKIligx oragy. 3aBIsSKU
IIbOMY Y JTiCOBMX €KOCHCTEeMaXx BiJI0yBA€THCS TaK 3BaHE «Ha-
JIAIITYBaHHS» HA YTWIi3allilo POCIMHHMX 3aJ/IUIIKIB.

3aJIeXXHO Bif cy6cTpaTty, KCMIoTpodiB MOAIIAIOTh Ha TPYIN. 3a

BUJIaMU J€PEB, SKi BOHM BpaKaloTh, KCWJIOTPOMU MOIITIOTHCS Ha:

e Fepumpochu 1 nopsoky. lle Buam, siki pO3BMBAIOTHCS SIK Ha
JINCTSIHUX, TaK i Ha IJIUIIEBUX MTOPOJIaxX JePeB.

e FEepumpodhu 2 nopsodky. lle Bugu rpm6iB, 110 pO3BMBAIOTHCS
JIUITIEe Ha JIMCTSHUX II0POJax, abo JIuIIe Ha IJIUIIeBUX.
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e CmeHompogu. Buny rpubiB, sIKi pO3BMBAIOTHCSI HA [IEBHOMY
BU/Ii Jiepes.

B 2.3 THUTTS gepeBUHM | HOro XapPAKTEPUCTUKU

3aJIe)KHO BiJl MEeXaHi3My PYVHYBAaHHS OEePEBUHU BUIIISIOTH
TPU OCHOBHI TUIIK THUTTS: 6ypY, 611y Ta M’IKy THWIM3HY. Ha ocHo-
Bi IIbOTO MOKHA TAaKOX KJTacMiKyBaTy rpuon:

e Tpubu - 36y0HUKU Oypoi THUIN3HU. BOHU 3a JIOIIOMOTrOI0
depMeHTy 11e/T10j1a3u PO3KIaZaloTh 11eJTI0103yY KIITMHHUX
CTiHOK, BHACJIiJIOK UOTO JlepeBMHa CTa€ Oyporo BiJ JIirHi-
HOBMX PEUOBMH Ta KPUXKOIO, i il 06’€M IIpM I[bOMY 3HAUHO
3MeHIyeThcs. JJo rpubiB, sIKi po3K/IaZaloTh 11eJ1I0/103Y, Ha-
JiexxaTh Buau poais Coniophora, Serpula, Trametes, Lentinus,
Laetiporus, Piptoporus, Daedalea, Fistulia;

e [pubu — 36yOHuUKuU 61101 THWIM3HN. B pasi po3kiIagaHHs rpu-
6amu JIiTHiHY AepeBMHA He TeMHi€. JleCTpyKIiIis nepeBUHU
TTOUMHAETHCS 3a JOTIOMOTOI0 I1eJTI0/Ia3!, ajle BilOyBa€ThCS
TepeBayKHO 3a JIOITOMOT0I0 OKcuza3. Taka JiepeBMHa 3a3BU-
yayi po3MaJacThbCsd Ha BOJIOKHA i tacTuaMu. O6’eM JepeBu-
HU TIpU I[bOMY He 3MEHIIYETHCS i 36epira€TbCsl B’SI3KiCTh.
3’ AIBISIOTHCS IUISIMM, 3TYCTKM Gi101 1esIi01o3n i Mimetiro.
TurnoBMMU TpeCcTaBHUKAMM ITi€l TPynu IpubiB € TPYTO-
BUK CIIpaBxHiit (Fomes fomentarius), TPyTOBMUK JIYCKaTUI
(Polyporus squamosus), neHsutec O6epe3oBuit (Lenzites
betulina) Ta TpyTOBUK HecipaBxHiit (Phellinus igniarius);

e Tpubu - 36y0HuUKuU M’axoi THWIM3HU. HacuueHy Bojo1o ge-
PeBUHY, siKa IepebGyBa€ y BoAi abo y I'PYHTI, a TAKOX Ha-
3eMHi eJIeMeHTH, 6isid SKUX € IIeBHi 06’€MM BOIIM, MOXXYTh
BpayKaTy rpubM, [0 BUKJIMKAIOTh M’SIKY THWJIN3HY. JlepeBu-
Ha, ypa)keHa TaKUM BUIOM I'pubiB, 3a3BUUalt 36epirae CBo
dopmy, cTae ayxe M’SIKOIO i 3MiHIOE KOJIip. Y CyXoMy CcTaHi
BOHA MO)Xe BUIJISIIaT HOPMaJIbHO, ajle IIPY HaBaHTaXKeHHi
PO3KOJIIOEThCS HA TPicKu. I'prbM po3K/IamaloTh B OCHOBHO-
My TIOJlicCaXapuay, PyMHYIOUM CepelHI0 UaCTUHY KJTiTUH-
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HOI CTiHKM, Ta 0OMEeXeHO PO3K/IaJaloTh JirdiH. Jlo rpubis,

SIKi BUKJIMKAIOTh M’SIKY THWIM3HY, HaJIEXaTb BUIU POJIiB:

Dematophora, Xylaria, Sclerotinia, Nectria.

biny i 6ypy rHWIM3HY B OCHOBHOMY YTBOPIOIOTH Ga3upiomilie-
TU, 2 M’IKy — acKoMileTu Ta gentepominetu. [Ipouecu rHUTTS
Bim6yBalOThCS HellepepBHO, ajie IJIs JOCIiIKeHHs YMOBHO ITOi-
JISIOTHCS HA CTaAil THUTTS JepeBMHM i mieio rpu6is. Ha choromai
PO3p06JIeHO BEJIMKY KiJIBKIiCTD IIKaJI, IKi BUKOPUCTOBYIOTBCS IS
IiarHOCTUKY CTYIIEHSI PO3KJIafaHHA. BoHM MicTSITh HA60pM pi3HO-
MaHITHUX TaKTWIbHUX (TBEPIiCTh JepeBMHM, MIIIHICTb KOPH, TJIU-
OMHa IIPOHMKHEHHI B Hel rOCTPOro IpeaMeTa IIpM HaTUCKaHHI) i
BisyayibHUX (KOJIip, BiZCOTOK 3a/IMIIKIB KOPM, HAsgBHICThH TiJIOK,
pPOCIIMHHOCTI, hopMa MOIMepeuHoro nepepisy cToB6ypa) Kpurepi-
1B (Russell et al., 2015; Beprman, 2020). Tak BUOIIAIOTH Bif 3 10 8
cTafin poskiagaHHg gepeBuuu (Bakuu u ap., 1969; Fogel et al.,
1973; Gordienko, 1979; Maser et al., 1979; Renvall, 1995; KiimmMueHKO
u ap., 2011).
V 6inbI10CTi MiKOJTOTiUHUX AOCTiIKeHb BUKOPUCTOBYIOTh IITKa-

M i3 3 a60 4 cragiamu. (ta6s. 2.1-2.2). HegosmikoM IIKal THUTTS €
BiACYTHICTP iHCTPYMEHTa/IbHUX BUMIipIOBaHb. Y 3B’SI3Ky 3 LM
CYO’€EKTMBHICTh OTPMMAHMX JAHUX JOCUTH BUCOKa. llle ogHMM He-
JIOJIIKOM € Te, 1110 JiepeBMHA PO3K/IaJa€ThCsl HEPiBHOMIPHO, SIK IO
CBOIV JIOBXMHI, Tak i 1o mepepizy cToBO6Ypa, i BAXKKO BCTAHOBUTH
CTYIiHb PO3K/IaJJaHHS BHYTPIllIHIX IAPiB e peBUHM.

Tab6nuusa 2.1.
Ikana diaenocmuxu cmaditi decmpykuii depesuru (Gordienko, 1979).
Cragmis . .
BisyaibHi 03HaKu
JeCTPYKILii
1. Crabxa IepeBMHa 3i IIIJIBHOIO KOPOW, BUAMMI O3HAKU [ie-
) CTPVKIIiI € JIUIIIe MOIeKYyAU
BepxHill 1ap OepeBMHM M’SIKMM, KOpa MicCIsIMuU
2. Cepentst Bifmiasa, po3kjajlaHHS MMOMiTHe Bi3yaJIbHO, TOCTpi
- -€p MpeMeTH IMMPOHMKAIOTh Ha 3HAUHY IVIMOMHY B fiepe-
BUHY, THWIM3HA IUIaCTYHUYACTa a60 IpM3MaTUUHA
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Cragisa

neCTpyui BisyanbHi 03HaKMU

3aymIraeThes Jmine popMa CTOBOYpa, KOpa MiCIis-
3. CwibHaA MM BijilTaJia, Ha MIOBEPXHi 3a3BMUaii J06pe po3BUHE-
Hi cMHY3i1 MOXiB i TMIIa/HMKIB

Tabnuusa 2.2. Kopomka xapakmepucmuxu
cmaditi e2Humms depesuru (3a A.T. BaxiM i iH., 1969)

Cragis
an Ommc
THUTTSA
CIIOCTepiraeTbcsl 3MiHA 3ab6apBJIeHHS [depeBUHH,
BOHA HaOyBa€ TEMHOTO KOJIbOPY, ajle TeXHIUHi SIKO-
1 - TemHa

CTi He 3MiHIOIOTECS. BoHa mpoHM3aHa rihamm rpum-
0iB, 9Ki YXMBJIATHCA BMiCTOM KJIiTHH.

3’ SIBJISIIOTHCS TIITHKM 3/1eTKa IMOIIKOIKEeHOT IepeBu-
HY, BUHMKAIOTh CBIiT/Ii MicCIlsl, IIOPOXXHUHMU, TUIiBKU
2 — TBepna MilleJTifo i 3BMBUCTi TEMHi CMY>XKH, Biiomi mig Has-
BOIO «UOPHi JIiHi1». TeXHiuHi IKOCTi JepeBMHM 3HAU-
HO 3HIDKYIOTBCS.

BimOyBaIOTHCS iCTOTHI MaKPOCKOITiUHI ¥ MiKpPOCKO-
miuHi 3MiHK. [lepeBMHA CTa€ MYXKOIO, JIETKOIO, CBIiT-
Jinmon abo TeMHIIIoo 3a 3I0POBY, B Hill YTBOPIO-
3 — M’gka I0ThCSI BUIIBITM LIEJIIOJIO3M i CKYITUEHHS T'PUOHMII
y BUIJIAAI IUTIBOK. JlepeBMHa IMOBHICTIO BTpaydae
MiITHiCTh i HabyBa€e MIOMOIi6HOT a60 BOJIOKHUCTOI

CTPYKTYPH.

XapaKTepU3YETHCSI NPUIIMHEHHSIM IIPOLIeCy THUTTS i
IIOUaTKOM PYMHYBaHHSA MeXaHiuHMM LHUIIXoM. [Ipo-

4 — Po3mag,
1IeC THUTTSI IOXOIUTD JI0 IIOBHOT'O PO3KJIaJaHHS Je-

peBuHM — TyMidikariii i MiHepaizariii

Ili1st KOXKHOT cTafii € cBOi XxapakTepHi Buau rpubiB. Kopucrty-
I0UNCh IIKAJIOK i3 UOTMPMa CTaZisIM THUTTS, BUIMU I'PUGIB po310-
IiIAThCAI TaKUM UMHOM (Tabi1. 2.3). Tak, Ha MepIi cTagil THUTTS
IlepeBMHA 3acesIIeThcsl (PaKy/IbTaTUBHUMMU, ITIOHEPHUMH i maTo-

20 [l Mepmsa depesuna six cknadosa nicosux exocucmem

reHHMMM Bugamu. Lle B OCHOBHOMY IPEeNCTaBHMKM aCKOMILIeTiB,
coppapioMineTiB i nmentepomiueTiB. HeobmiraTHi mapasuTuUuHi
rpuby, MaUM MUPOKUI PepMEHTATUBHUN CIIEKTP, 3aCEeITI0Th i
PO3K/IaJal0Th JlepeBMHY Ha BCix ctanisax. [lioHepHi Buau poskia-
JIAI0Th HAMOIBII JOCTYITHI IToIicaxapuay, He PYMHYIOUM MeTI0-
JIO3Hi KOMIUTeKCH JlepeBUHM. Ha 11iit cTafii BifbyBa€eThCs MiiTO-
TOBKA JIEPEBUHM JIJIsI 3aCeJIeHHS GiTbIll aKTUBHUX JECTPYKTOPIB.
Ilpyra cTafis € HaMO6i/IbIIT aKTUBHOIO CTAAi€l0 THUTTS. B 6i/IbIIO-
CTi BUITAQAKIiB IUIOMOBI Tijla mpeAcTaBieHi TPYTOBUMMU Trpubamu
(40% Bim 3araJibHOro BUAOBOrO pisHOMaHIiTTS). Tperda cramig
PO3KJIaflaHHS IePEBMHM BiIOYBAETHCSI B OCHOBHOMY 3a PaXyHOK
canpoTpodiB, sIKi 3aMycKalTh mpoljecu rymidikallii opraHiuHol
peuoBuHM. [X ciopy Ta Milleniii MOTPaNISITh Ha JepeBUHY uepes3
migcTunky. s ctagis Ham6iIbI TpUBaia 3a UaCOM i MOXKe CTaHO-
BUTHU Bif 57 10 100 i 6inbie pokiB (BypoBa, 1986). Ha ueTBepTiit
CTafil CTOBOYPU BXKe CMJIBHO PO3KJIaJieHi, ITOKPUTI IIiTbHUM IIIa-
POM MOXiB Ta CyIMHHMX POC/IVH, MOKYTb MaTH Ha co6i i Mooani
migpicTt gepes. binbimicTh MI0I0BUX Tisl IPU6GiB y)Ke cTapi Ta Bif-
MepJTi, 3’IB/ISIIOTHCS IIPeJCTaBHMKM MiKCOMIlleTiB, copapiomiiie-
TiB Ta aCKOMIilleTiB.

Anasnizyouu po3nogisl BUAIB 3a CTyIIeHEM PO3KJIafaHHS gepe-
BMHM, BUIHO, 1[0 HAMOi/IbINA KiJIbKiCTh BUAIB TpUOiB IIpUypoueHa
IO Apyrol cTafil, a HarMeHIle 10 nepioi. Ha uetBepTin X cTagii
MOJIOJIi TUIOJIOBI Tisla BiJICYTHI, a Ha MepIii cTafii Halbibille BU-
IiB mpexacrapieHi CoppapioMmilieTaMyu Ta KiacoM TpuOiB Bimmimy
AcKoMiKOTOBi rpm6m.

Tabnuuys 2.3.
Po3nodin epubis 3a cmadiamu eHUmMms oepesuHu
Cranis Pogu rpu6iB
THUTTS
Biscogniauxia, Bertia, Bjerkandera, Gloeoporus, Hypoxylon,
1 Fomes, Fomitopsis, Phellinus, Inonotus, Laetiporus, Radulo-
myces, Thelephora, Trichaptum, Trametes, Stereum, Schizo-
phyllum, Vuilleminia
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Crania Pogu rpu6iB
THUTTS
Antrodia, Antrodiella, Auricularia, Bjerkandera, Ceriporiop-
sis, Cerrena, Clavicorona, Corticium, Crepidotus, Daedalea,
) Daedaleopsis, Datronia, Gloeoporus, Fistulina, Fomes, Fo-

mitopsis, Ganoderma, Hapalopilus, Phellinus, Piptoporus,
Radulomyces, Stereum, Schizophyllum, Thelephora, Tram-
etes, Trichaptum, Lenzites, Laetiporus, Heterobasidion

Antrodia, Antrodiella, Auricularia, Bjerkandera, Ceriporiop-
sis, Clavicorona, Corticium, Crepidotus, Daedalea, Gloeo-
3 porus, Fistulina, Fomes, Fomitopsis, Piptoporus, Inonotus,
Ganoderma, Hapalopilus, Trametes, Lenzites, Lycoperdon,
Heterobasidion

Antrodia, Antrodiella, Auricularia, Clavicorona, Hapalopi-
lus

B 2.4. MeToamnka gocriaxeHb

s gocimimKeHHST KCWIOTPO(iB BMKOPUCTOBYIOTBCS METOIN:
MapIIPYTHO-eKCIIeANIIiiiHi, CIOCTEepPeXXeHHs], NOPiBHIHHSA Ta MO-
HITOPWMHT, a MaTepiaJlaMy BUCTYIIAIOTh IUIOMIOBI Tij1a (CITOpoKapIim)
KCMJTOTPOHMX IpubiB, IKi 3HAXOAITh Ha AepeBax Ta iX UaCTUHAX,
JIlepeBHa TUpCa, 3a/IMIIKM Millestio Ta pu3oinis (MyxuH, 1993). Bci
3i6paHi 3pa3ky HAJIEKHUM UMHOM E€TUKETYIOTh Ta VIIaKOBYIOTh iH-
IVBigyaIbHO.

[lig yac MapmIPyTHUX METOMIB ITPOBAAUTHCS 36ip HEBEIMKOL
KiJTbKOCTi 3pa3KiB rpu6iB 3 BeJIMKOI Ta JOCUTD Pi3HOMAHITHOI Tepu-
Topii. [Ipy IbOMY 0COGIMBY YBary 3BepTal0Th Ha HAMOUIBII pigKicHi
Uy MeBHY Ipymny BUAIB. TOUHICTb Ta 06’€KTUBHICTb IIPU TAKOMY Me-
TOJIi 3aJIEXKUTH Bif] Cy0’€KTUBHMX (PaKTOPIB — 6a’KaHb Ta YIIOJI00aHb
BJIaCHe JOC/TiTHNKA, HassBHOT'O Uacy, OTOJIX TOIIIO.

TouHiMMM € IOCTiIKeHHS Ha ITOJIiroHax, Je POo3pobIsIeEThC
METOAVKA, Mig6MpaloThCs IIeBHI PO3MipH Ii/ITHOK, SIKi peHI0Mi30-
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BaHO PO3MOIAIOTh MO TepuTopil. JiISHKM KapTyioThca (BU3HA-
uvaoThcsa GPS — KoopauHaTH) i MaoTh (ikcoBaumin po3mip. O6car
BUOIpKM Ta PO3Mip OiITHOK, HA IKUX MPOBAAATHCS JOCTiMHKEHH,
CTAHAAPTU30BaHi. 3aBSIKM TAaKOMY MiIX0/Iy OTPUMYIOTH 06’ €KTUB-
Hi JaHi, 9K KiUIbKiCHI, TaK i gKicHi. [le TakoXX I03BOJISIE MPOBECTU
JOCITiJI)KeHHS Ha iHIIUX TepUTOPiIX UM HOBTOPUTHU Uepe3 NeBHUN
IMPOMIXKOK Uacy, a OTPMMaHi CTaTUCTUUHO 06POOUTH V1 IIOPiBHSITH.

KoykHe Joc/iimkeHHS Ma€ JeKi/IbKa eTalliB Ta IOUMHAEThCA 3i 300-
Py MEPBUHHMX TAHUX IPO TEPUTOPII0 POOGIT. OCKUTBKM BETeTaTUBHE
TisI0 TPMOIB € MPUXOBAHUM BCepeAyHi Cy6CTpaTy, TO IiJi IOHATTIM
0CO0MHA MAETHCS Ha YBa3i CYKYIMHICTh TEHETUUHO OTHOPITHOTO Mi-
1es1ito. AJie OCKUTBKM B TTOJTbOBUX JIOC/TiPKEHHSIX TaKe BUUIEHHS Ha
TenepilHii yac € HEMOXJIMBUM, TO 3aMiCTh IIOHSITTS OCOOVMH KOPMC-
TYIOTBCS TIOHSITTSIM «OOJTIKOBA OJIMHUIIST», 32 SIKY ITPUIIMAEThCS a60
OKpeMe IUIOZIOBE TiI0, 260 Ipynu IIOAOBUX Tisl. Lle 3yMOBMIO 3aMi-
Hy IIapaMeTpPy UMCeIbHOCTI Y MiKOJIOTIUHMX OMMCaxX Ha PSCHICTh. 3a
OJIMHMUITIO OITVCY ITPUIMAETHCS OAVH 3aceJIeHMUI TprubaMm cyoCcTpar,
SIKMV MOYKHa B ITOJIbOBMX YMOBAX UiTKO BUJIUIUTU — II€Hb, IIOBaJIEHE
JIepeBO, TIKA, PparMeHT CTOBOYpa TOIIO. [IJ1s1 OIiHKM PSICHOCTI Mi-
11eJ1i10 BUKOPUCTOBYIOThCS CIIelliasIbHi IIKaTH, sIKi 6a3yI0Thcs a60 Ha
KiJIBKOCTi BMSIBJIEHMX Ha JOCTiPKYBaHIM TEPUTOPil OOVHNIIb IEBHO-
ro Buny (Haas, 1932, Bohus, Babos, 1960, Darimont, 1973, Winterhoff,
1975 - 3a Winterhoff, 1992), a6o Ha uacTIli IUX OOMHUIIL ¥ % Bi 3a-
rayIbHOI KiJIbKOCTi BusiBiieHux (Stephenson, 1993) — ta6. 2.4.

Tabnuus 2.4.
IIxanu oyiHKu psACHOCMI MiYesito 3a pisHUMU asmopamu
Haas Darimont [1973] Wl[l;t;;?]o = Stephenson
[1932] (Ha 1ra) (12 100 M2) [1993]
pizKicHO
+|1 cy6erpat | RR 1 cy6becrpatr |+ |1 cy6erpar (R (< 0,5%)
3 3 3pigka
1 | my>xe masio |R 1-3 cybeTp. |1 |2-5cy6betp. |O (0.5—1,5%)
oyxe i 3 6-10 MOIIMPEHO
2 pO3cisiHO HAR-AC| 4-10 cyberp. 2 cyo6cTp. c (1,5—3,0%)
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Winterhoff

Haas Darimont [1973] [1975] Stephenson
[1932] (Ha 1ra) (12 100 M2) [1993]
3 |poscisHO | C (1:;6_CZTSp 3 |poscisHo  |A ?fgl’{(;) %)
dloararo[cc 26100 [ e
5 | MacoBo CCC [>100 cy6eTp. |5 | MOBCIOAHO

2.4.1. MeToam BU3HQYEHHS rpnbiB

[l719 yTOUHEeHHs Ta aKTyasli3allii Ha3B BUJIiB Ipu6iB BUKOPUCTO-
BYETBCSI Mi>KHapOJHA HAyKOBa 6a3a JaHMX B 00/1aCTi MiKOJIOTiuHOL
Homenknatypu «Index Fungorum»» (http://www.indexfungorum.
0rg), a I BM3HAUEHHS IX TAKCOHOMIUHOTO PO3MIIIEHHS BMKO-
PUCTOBYIOTHh MiKOJIOTiUHY 623y JaHUX MiXKHAPOIHOTO ITPOEKTY, IO
BUKOHYE (PYHKIIIIO peecTpallii Ta 36epiraHHs BiJIOMOCTeN PO TaK-
CoHOMiIo Trpu6iB — «MycoBank» (http://www.mycobank.org). Busxa-
UeHHS BU/IiB I'PMOiB IIPOBaAUTHCS ITIEPEBAXKHO 32 MAKPOCKOIIIUHMMMU
Ta MiKPOCKOITIUHMXMM O3HAKaMM IUIOJIOBUX TiJI, TUTIOM Cy6CTpaTy,
Ta NUISIXOM T€HETMUHOIO aHaJTi3y MillesIilo uu II0A0BOro Tijia.

OCHOBHMMM MaKpOCKOITIUHMMM O3HAKaMM JIsI BU3HAUEHHS KCU-
JI0TpopHUX TpubiB € hopma, 3a06apBIEHHS i BeJIMUMHA IUIOIOBOTO
Tija, JI0ro 3amax i cMak, CTPOKM icHyBaHHs (ogHOpiuHi a6o 6araTo-
piuHi IUI0/0BIi Tij1a), CTPYKTYpa BepXHbOI ITOBEPXHi MAMMHKK, (hopMa
rimeHodopa, po3Mip I1op, CTPYKTYpPa Ta KOJIbOPU TKAHMHU, BU iepe-
Ba, HA IKOMY pocv Ipu6u (puc. 2.1, 2.2). € Taki Buau rpubis, y SKUX
riMmeHOOp BiZICYTHIN, a60 110T0 BXKKO KlacudikyBaty (puc. 2.3).

2.4.2.[1iarHoCTMKA s1icoBUX eKOCUCTEM

OmHMM 3 aKTYaJIbHUX NMUTAHb 36€peXeHHS JIiICOBUX eKOCUCTEM
€ BUSIBJICHHS 0COOJIMBO LIIHHMX JIiICOBUX 0i01I€eHO3iB 3 MeTOIO X 0X0-
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poHM Ta 36epekeHHs. SIK IHIMKATOPYU CTAHY JIICOBUX €KOCUCTEM
MOKHA BMKOPMCTOBYBATM KCWJIOTPOMHI I'pubu, sIKi pearyioTb Ha
TeBHi 3MiHM, 110 Bi6yBawThCs B eKocucTeMax (MyxuH, 1993; Cto-
POXXEHKO U Ap., 1992; Kotiranta, Niemeld, 1996). B omuux BUIIagKax
MIPeJICTaBHMKY KCWJIOTPO(HUX rprbiB € 30y THMKAMM KOPEHEBOI UM
CTOBOYPHOI THWIM3HM i MOXXYTh HETATUMBHO BIUIMBATU Ha (iToca-
HiTapHMN CTaH JiiciB. B iHIMMX BUIIaIKaxX KCUIOTPOQHI TpUOH, SIK
OpraHi3MU-IeCTPYKTOPH, € TOJIOBHMMU KOMIIOHEHTaMM HEITopyIIIe-
HMX JIiCOBMX €KOCHCTEM i BiZlirpal0Th OCHOBHY POJIb B OeCTPYKIil
JIirHiHy Ta 1emono3u. Tomy caMe 1o co6i BuoBe 6araTcTBO 6i0TH
KCWIOTPOHUX TPUGIB He € iHAMKATOPOM CTaHY JIiCiB.

[TocneHHST aHTPOITOreHHOTO HaBaHTaYKeHHS Ha JIiCOBi eKoCuC-
TEMU CYIIPOBOJIKYETHCS 3MiHOIO KiJIbKiCHOTO CKJTaAy rpm0iB, CITiB-
BigHOIIIEHHSI €KOJIOTiUHMX TPYII, 3HMKAIOTh PifIKicHI Buau rpubis
(Aurantiporus fissilis, Hericium coralloides, H. erinaceus, Hymeno-
chaete cinnamomea, H. cruenta, Fistulina hepatica, Grifola frondo-
sa, Ischnoderma resinosum, Phellinus nigrolimitatus, Porodaedalea
conchata, Picibes badius), a mesaki Buau rpu6iB 3MiHIOIOTE CIIOCIO
JXuBJeHHS. [IopyIleHHs eKOJIOriUHMX YMOB JIiCOBOTO CepelloBMUILa
MIPU3BOJINUTD A0 TOSIBU BUIIB, HEXapaKTePHUX I JAaHUX eKOCHUC-
TeM, i IX HasIBHICTb MOXHAa BMKOPUCTATM B POJIi iHAMKATOPIB aH-
TPOIIOTeHHMX TopyIieHb (Apedbes, 2000; Sverdrup-Thygeson and
Lindenmayer, 2003; Penttild, 2004; Kyparuna, 2014; MeTonuka...,
2018) — Tabi1. 2.5.

Tabnuys 2.5. KcunompogHi epubu, sixi NnomeHyitiHo
MOX#Cymb Oymu iHOUKamopamu aHmpono2eHHUX enJiusie
(adanmosaHo 011 Kapnamcoko2o pe2ioHy 3a «Memoduxa... , 2018»)

JIncTgHi Ta MilaHi Jicn Cnuiesi micu

CunvHe MexaHiuHe NOWKOOXCEeHHSL Jlicy

Bjerkandera adusta, Cerioporus mollis, Daedale-
opsis tricolor, Ganoderma applanatum, Trametes
ochracea, Trametes versicolor, Schizophyllum
commune, Phellinus robustus

Armillaria mellea
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JIMCTAHI Ta MilIaHi J1icu

I'nuneBi nicu

CunvHe KomniiexkcHe aHmMponoeeHHe NnopyueHHs JIiC)/

Phlebia rufa, Pycnoporus cinnabarinus, Ste-
reum hirsutum, Piptoporus betulinus (Husvka
YyucenvHicmy)

Heterobasidion an-
nosum, Thelephora
terrestris,

CunvHe pekpeayiliHe HaBaAHMAXCeHHS

Trametes hirsuta, Trichaptum biforme, Piptopo-
rus betulinus (Hu3vka uucenvHicmy)

Trichaptum  abieti-
num,

CepedHe mexaHiuHe NOWKOONCeHHsL Jiicy

Laetiporus sulphureus, Lenzites betulina

Gloeophyllum sepi-
arium

CepedHe KoMNIeKCHe aHMpPOno2eHHe NOPYUeHHS Jiicy

Hapalopilus nidulans

Climacocystis bore-
alis

Cnabke KOMNaeKcHe AHMpPono2eHHe NOPYUEHHS JIiCy

Cerioporus varius, Stereum subtomentosus

Fomitopsis pinicola

He3HauHe KomnnexkcHe aHmMpono2eHHe NOpyuweHHA J'liC)l

Daedaleopsis confragosa, Ganoderma australa,
Ganoderma lucidum, Fomes fomentarius

Phellinus igniarius

B 2.5, 3anuTtaHHSA 4519 nepeBipKu.

1. SIka ekosioriuHa rpyma rpu6iB IIOB’si3aHa 3 MEPTBOIO Jlepe-

BUHOIO?

2. SIKi € OCHOBHi TNV THUTTS AePEeBUHMUT

3. SIK rpubM MOXXYTb BUCTYIATV BUJIAMU-iHIMKATOPaMM aH-

TPOIIOreHHOT0 BIUIMBY Ha JIiCOBi EKOCUCTEMU?
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3. CanpoKCUNO6GIOHTHI
KOMaxm

m 3.1. Posib KOMQX y ripoLecax po3K/1anaHHS
AepeBUHU

V mpouecax po3KIaZjaHHS AepeBUMHU OepyTb yuacTb 6arato
BUJIiB KoMax. Cepell HUX JIOMiHYIOTb, SIK 3a KiJIbKiCTIO BU/IiB, TaK i
ocob6uH, paau Teepmokpuii (Coleoptera), neoxpwii (Diptera) Ta 1e-
petuHuacTokpwii (Hymenoptera) komaxu. HaluucieHHIMMY Ta
HaVPi3HOMAHITHIMMY € NpeJCcTaBHUKU TBEPOOKPWINX, SIKi MO-
JKYTb CTAaHOBUTU 10 80% BUIIOBOr0 Pi3HOMAHITTSI KOMaX, IMOB’sI3a-
HMX i3 MEpPTBOIO IEPEBMHOIO.
[Ipm 3aceneHHi gepeBa KOMaxaMU BiIOYBa€ThCS 3aKOHOMipHa
3MiHa IX BMAOBOTO CKiIafy. Taka CyKlecis Mae psf eTamiB, SIKi €
Bigo6paykeHHSIM eTarliB PO3KIagaHHs JepeBuMHM. Hanb6inemm Bimo-
Mmoio € knacudikamig b. M. Mamaesa (Mamaes, 1977), IKuii 3aI1po-
TOHYBaB eTany PO3KJIaJaHHS KOPU i lepeBMHM OKpeMo. 3TigHO 3
1ioro kiacudikalliero, po3kiajl Kopu BifO0yBa€eThbCs 3a mpu cmadii:
1. CkomiTugHa cTafisd pPO3K/JIaJaHHS KOpU — iHAMKATOPHOIO
TPYIIOI0 € XKYKM MiApoanHu Kopoinu (Scolytinae);

2. lepam6inmaHa CTafis pO3KIQIaHHS KOPU — iHAMKATOpPHA
TPYIIO0 € POJIMHA JXKYKiB-BycauiB (Cerambycidae);

3. IlipoxpoigHa cTafisg po3ki1afaHHSI KOpU — iHAMKaTOpHA Po-
IMHA XYKU-BOTHIBKM (Pyrochroidae).

Poskiaz qepeBrHM 3a MaMaeBUM BiZIGYBA€ThCS 3a ’Amb cmadiii:

1. JlimeKCWIOHiJHA CTafisd PO3K/IaJaHHS JlepeBUHU — iHOMKA-
TOpHA POAVHA XXYKU-cBepnKY (Lymexyloidea);
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2. llepaM6inmpHa cTafisg poO3KIagaHHS JepPeBUMHM — iHIMKa-
TOpPHA POAVHA XXyKK-Bycaui (Cerambycidae);

3. JlykaHigHa cTanis po3KiIaJaHHS JepeBMHU — iHOMKATOPHA
poavHa xxyku-poraui (Lucanidae);

4, @opwminmMaHa cTafdis po3KIajlaHHS JepPEBUHM — iHAMKATOD-
Ha poauHa — Mypaniku (Formicidae);

5. Jlym6pinmmHa cTamist po3KIagaHHs IepeBMHY — iHAMKATOP-
HOIO I'PYIIOI0 € poJiMHa AoIoBi uepsu (Lumbricidae).

OKpiM iHOMKATOPHOI rPyIN, TAKOXK imeHTU(IKyBaTH CTadil0
PO3KJIaJlaHHS MOXXHA 3a [Tapa3uTaMyM came ITUX BUIiB abo 3a cy-
nyTHiMM KoMaxamu. OfHAK LI MEeTOOMKA MA€ CBOI HEHOJIKW.
[lepmuM HeIOIiKOM € Te, 1[0 KOMaxXM MOXXYTb He 3acesIsaTy Je-
PeBUHY, B sIKill 3a6araTo Mimesiio rpu6iB a60 3aHAATO CYXy Uu
BOJIOTY JIepeBMHY. B Takmux cuTyaIlligx Iijli eHTOMOKOMIUJIEKCH
NEeBHUX CTaZili MOXXYTb BUNIagaTu. BupineHi Buije eHTOMOKOMII-
JIEKCH MOXXYTh OYTU UiTKO c(pOpMOBaHi JuIIe 3a CIIPUATIUBUX
YMOB i HA HEBEJIMKUI IPOMDKOK 4acy. JJpyruMm He[oJIiKOM € Te,
1[0 aBTOP He OMMUCYE CYKIleCilo MepTBOJIePEBMHHMUX UACTUH Ha
IIe XXUBUX AepeBax (qyria, THWIN3HA, CyXi MIKU, KCWIoTpodHi
rpu6u Ta iHme).

3a ocenuina CarpOKCMIO6iOHTHI KOMaxyu MOXKYTb BUKOPWUCTO-
BYBaTH He JIMIlle TTIOBaJIeHi MepTBi JiepeBa ab0 CYXOCTilt, a 7 pi3HO-
MaHiTHi Tak 3BaHi MiKpoOcCeJuIla JXMBUX JePeEB, sIKi 3a Ki1acudika-
1iero mBeimapcbkux gootimaukie (L. Larrieu 2018) mpepcrasiieHi
7 dopmamu (47 TuIIiB):

1. TlopoytHuHU — OTBOPU B JiepeBi, sIKi MOXXYTb OYTU YTBOPeHi

TphOMa LIIIXaMM: a) BHACIIAOK Mis/IbHOCTI TBapuH (Xoam
Ta OTBOPU BUJILOTY iMaro KOpOifdiB; AyIuIia OAT/IiB); 6) BHAC-
JIAOK TIpoliecy po3mnany (THWIM3HA); B) BHACTIAOK MOpdo-
JIOTIUHMX 0COGIMBOCTEN iepeBa (IeHaApOTe/IbMU B KOPEHe-
BMX JIaItax a0 PO3BIJILI T'1JIOK);

2. Tpasmu — MexaHiuHi ONIKO/XeHHS KOPU JiepeBa, SKi Bif-
KPUBAIOTh AOCTYII 10 3a00JI0Hi. MOXYTb YTBOPIOBATUCS
BHACJIIOK BiTpOBajly, CHiry, Mmopo3sy. OrojeHa JepeBMHa
Ta TPAaBMM 3 UaCOM MOXKYTbh IIePEeTBOPUTUCSI HA THWIU3HY,
SIKITI0 YTBOpPEHa paHa 3 UacoM He 3apocCTe;
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3. Mepmea kpoHa — MepPTBi UaCTMHMU TiJIOK B KPOHi, SIKi 3a/1u-
HIAI0ThCS MiC/Is OMTaAy OCHOBHOI UaCTUHMU TiJIKM, a60 MePTBi
CyXi T'iIJIKM B KPOHi;

4. Hapocmu - yTBOpM Ha CTOBOYpi JilepeBa, SIKi BUHUKAIOTh
BHAC/IIOK MeXaHiYHOro IOIIKOMKeHHd (Kar1) abo maToreH-
HMX MiKpoopraHi3aMiB (ITyx/TMHN);

5. IInodosi mina KCWJIOTPO(PHMX rPUOIB Ta CIM30BUKIB;

6. Enigimni ma enikcunvHi cmpykmypu — TIpe[iCTaBJIeHi pi3-
HOMaHiTHUMM CTPYKTYPaMMU, SIKi BUKOPUCTOBYIOTE CTOBOYP
JlepeBa K MexaHiuHy oropy. CloJin 3apax0OBYIOTh JIiaHOIIO-
IiOHi POCIMHM, MOXM, THi3Jla XpeOeTHUX Ta 6e3XpebeTHUX
TBapVH, MiKPOI'PYHTHM Y BWILIi JepeB Ta iHIlIe;

7. Excydamu — BUTOKM COKY JINCTSIHMX JiepeB a60 CMOJIM TJIU-
LIeBUX.

3aJIeXXHO Bif ocennila, 3 IKMM MOB’sI3aHi KOMax¥, BUKOPUCTO-

BYIOTb Pi3Hi CITOCOOM iX BiJIJTOBY Ta OOJTiKY.

B 3.2. MeToaunka gocnigkeHb

151 BigJIOBY KOMax, SIKi pO3BMBAIOTHCS B IIOPOXKHMHAX AEPEB,
HaBeCHi OTBOPM MOPOXXHMH 3aKPMBAIOTh TEMHOIO TKaHMHOW (6a-
’KQaHO BMKOPVCTOBYBATM arpoOBOJIOKHO, 1106V He TOPYIIYBaTH IIV-
PKYJISILIII0 TOBITPSI Ta piBeHb BOJIOTH). B 11eHTpi po6/IATh OTBIp ¥
TKaHMHI, JI0 SKOTO 3a JAOIOMOI0K BUBITHOI IUTACTMKOBOI TPYOKM
JliaMeTpoM 2 CM KpilmUThbCS IUTACTUKOBA 6aHKa 06’eMoM 250 MIT 3
(hikcytouoio pimuHOWO (ITepeBakHO BUKOPUCTOBYIOTH 4% PO3UMH
dopmartiny). SIKI10 OTBIp AyIUIa KOHTAKTYE 3 IPYHTOM a60 mmepesy-
Ba€ 6JIM3BKO JI0 3eMJTi, HOPSI 3 OTBOPOM 3a0MBAIOTh METaTiUHNI Ki-
JIOK, 10 IKOT'O KpinmuThcs 6auKa (pruc.3.1). SIKIIo OTBip TOPOXXKHMHA
BMCOKO BiJi 3eMJIi, 10 CTOBOYpa MPUB’SI3YIOTh JepeB’sTHUIT OPYCOK,
IO SIKOT'O KPinmThest 6aHKa 3 PIKCYI0UOoI0 pPianHow (puc. 3.2).

OYHKIIIOHYIOTh TaKi HaCTKMU MIPOTATrOM BereTallilfHOTO Iepioay,
ajie MOKJIMBO 3aJIUIIIATH HA 3UMY, 3MiHMBIIN (DiKCcyIouy piInHy Ha
aaTudpus. Bubuparn Mmatepian 6axkaHo 12 pa3u Ha MicIIb IUII-
XOM 3aMiHM 6aHKM 3 (PiKCYI0U0I0 PiIMHOIO.
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Ing gociimkeHHS eHTOMOMayHM JeHAPOTeIbM BUKOPUCTORBY-
I0Th TaK 3BaHi IITYUYHi IEHIPOTEIbMU, B SKMX HaMaramTbCA Bif-
TBOPUTM YMOBM, MAaKCMMaJTbHO HAOIVDKEHI JO YMOB IPUPOIHUX
MiKpoocenuil. SIK MacTKM BUKOPUCTOBYIOTh IUTACTUKOBI CTaKaHU,
sIKi Ha 1/3 3aK/I€I0I0Th CBITJIOHEIIPOHUKHMM CKOTUEM. B IacTky Ha-
JIMBaIOTh 500 MJI IOIIIOBOI BOAM, KIaayTh 120 T CyIieHOro 6yKOBOTO
JIACTS i GYKOBY MaJIMUKY po3MipoM 18 MM X 150 MM x 9 MM (puc. 3.3).
Taki macTku KpituIsATh 10 CTOBOYpPaA AepeBa Ha MeBHill BUCOTI — 3a-
JIEXKHO BiJ MeTU JOCITiHKeHHS.

OYHKIIIOHYIOTh TaKi MACTKM Bifl KBiTHA i 70 UepBHS, 3a ILeM
nepiof y macTLi MamTh 3aCeIUTUCI KoMaxyu. HanpukiHii uepBHS
MMaCTKY 3HIMAIOThCS, IETPUT 30MPAETHCA V 3iM-TTaKeTy, BOAY 3/TMBa-
I0Th Y IUTSIIKA IS TIOJTQJTBIIIOT 0OPOOKM B JTabopaTopii.

Insg mocrimkeHHS eHTOMOgayHM IIPUPOAHUX IeHIPOTEIbM
(Puc. 3.4) BUMIpIOIOTH PiBeHBb KMCHIO Ta KMCJIOTHOCTI BOAM i BMOU-
paoTh BMIiCT MiKpoocenuia y 3ill-IMakeTu sl MOAasIbIIol Kame-
PaIbHOI 06POOKU.

V Takux MIKpoOCeIMiax MeLIKaloThb IPEeBAKHO JIMUMHKU
IBOKPWINX, SIKi PO3BUBAIOTHCS Y BOA|.

[l 0671iKy canmpoKCMI06i0HTHUX KOMAX, 1110 JIiTaloTh, Haltuac-
Tillle BUKOPUCTOBYIOTh KOMOIHOBAHI ITAaCTKM ABOX TUIIIB: HaBiCHi
po3opi meperopoxaky — mositpanu (Nageleisen, 2009) (puc 3.5) a6o
K TIpO30pi meperopoaku 3 »oBTolo jirkoo (Duelli P., Obrist M.K.,
Schmatz D.R. 1999) (puc. 3.6). IIpuHIInI po6OTH TaKMX ITaCTOK I10-
JIITa€ B TOMY, 1110 KOMaxX¥ Ha JIbOTY BAAPSIOThCS Y IPO30pi Ilepero-
POIIKM i MaZal0Th BHU3 B EMHICTH 3 (piKCyI0Uuoio piguHOI0. B mosmiT-
parti eMHICTb 3 QiKCYIOUOI0 PiAMHOI0 KPiIUThCS 3HU3Y A0 IIPO30Poi
niviku. 3abip MaTepiany BiOyBa€eThCs IUISXOM 3HSITTSI CTaKaHY Ta
MIPOLiKYBAaHHS PilHM yepe3 CUTO, Ha IKOMY 3aTPUMYIOTBHCS KO-
Maxu. JKOBTi TaCTKM MalOTb KOPOK B HOCUKY JIiMIKYM i HAIIOBHIOIOTh-
Cs1 po3unMHOM (QiKCyI0UOol peuoBMHM. 3a6ip MaTepiaTy B TAKUX ITACT-
Kax BiZIOyBa€ThCS NIJITXOM BUTATYBAaHHS KOPKa Ta MPOIliKyBaHHS
piInHM Uuepe3 CUTO, Ha SKOMY 3aTPUMYIOThCS KOMaxu.

OCKiZIbKYM MOJTiTPany BUKOPUCTOBYIOTHCS [JIS1 JIOBY CAIIPOKCHU-
JIOGIOHTHMX KOMAaX, BCTAHOBJIIOBATH 1X 6a)KaHO HaJl KyITaMM IOBa-
JIEHOI MepTBOi JepeBUHH, 110 POOUTH IX Ha3BUUANHO e(eKTUB-
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HUMMU U OOJIiKY IIPeJICTaBHUKIB MiIApOaMHM CKOJiTiHM. YKOBTI
K TIAaCTKU € 61/ThIN e(DeKTMBHUMM JJI 06JTiKy BycauiB, KOBaJIMKIB,
MePeTMHUYACTOKPWINX Ta iHIIMX KOMaX, IS IKUX YKOBTUM KOJIIp €
arpaktanToM. OyHKITIOHYIOTD TaKi ITaCTKM IIPOTSATOM BeTreTalliliHO-
r'0 Ce30HY, Bif16ip MaTepiasy 6akaHO IPOBAOUTH 2 pa3y Ha MiCSIb.

EdextBHUM U151 06JTIKY CAITPOKCMIO0IOHTIB ITeBHUX JiepeB a6o
IUTOJTOBMX TiJI TPUOIiB € BUKOPVCTAHHS TaK 3BaHUX BUBOAKOBMX KaMep
(puc. 3.7, 3.8). 3a3Buuaii Lie IUIACTUKOBI KOPOOKM, AKi IIUIHHO 3aKPH-
BaIOTBCS Ta MAIOTh OTBIp IS BUXOAY KOMaX, A0 SIKOTO KPillUThCS EM-
HiCTBb 3 iKCYIOUOI0 PiIMHOI0. B IOJIbOBUX YMOBaX BiIOMPAIOThCS TUIO-
JIOBi TiJ1a KCMTOTPOHMX I'PUOIB i 3 ETUKETKOIO IIOMIIIAI0THCS B MIIITOK
3 arpoBOJIOKHA, KOYKEH €K3eMIUISIP B OKpeMul MillloK. B yma6opaTtop-
HMX YMOBaX BMICT MillIKa IepPeMilyIOTh 0 BUBOAKOBUX KaMmep i yac
BiJl Uacy 3MiHIOIOTb EMHICTb 3 (PiKCYIOUOI0 PITMHOI0 a00 MePeBipsIOTH
KOPOOKM Ha HasIBHICTh KOMaX, SIKi pO3BUBAIOTHCS Y IIMX TPUbAXx.

AHaJIOTiuHO JOCITIMKYIOTh CAIIPOCKCMIIO6i10HTHUX KOMaXx Jepe-
BYHM, YMIII[YIOUM [0 BUBOJKOBMX KaMep T'JIKM a60 HEBEJIMKi IIMaT-
KU CTOBOYPIB JIepeB.

Oco6/mMByY yBary npy BUKOPMCTAHHI I[bOT0 METOAY 00JTiKY KOMax
BapTO 3BepTaTy Ha PiBeHb BOJIOTOCTi Y IMX KaMepax. HemocraTHin
piBeHb BOJIOTM MOXKe IIPU3BECTH 10 IepecUuXaHHd Ipuba Ta CMepTi
6iOHTIB, HAJ/TUIIIKOBA BOJIOTA CIIPUSIE PO3BUTKY 1IBiIeBUX IPUOIB.

Llevt MeToT HOCITiKEHHS e(DEKTUBHMIA IS OOJIIKY ITPEeJICTABHUKIB
Crieriajti3oBaHMX MilleTo6i0HTIB, TakuX sIK Erotylidae, Mycetophagidae,
Ciidae Ta inmux. [lepeBaroio € Te, 110 1Ie/ METO[I, Ia€ 3MOTY TOCITiIIKY-
BaTM KOHCOPTMBHI 3B’I3KM KOMax 3 IIEBHUM BUIOM IpMbiB abo 3 Je-
peBaMy IIeBHOI CTafil PO3K/IaJaHHs (BCTAHOBIUTM BUIM, IKi 3a/I€)KaTh
Bif] IepeBMHM IIEBHOI KOHIVIIII, Ta II0JTi-, OJIiro- Ta MOHO(aris).

SKII0 TOCITiAHMK He Ma€ yacy ab0 MOMUIMBOCTI BCTAHOBJIEHHS
Ta OOCJIYTOBYBAHHS MOCTiMHMUX ITACTOK, MOXJIMBMUM € OOJIK ITUIS-
XOM PYUHOTO 360py KOMax. ICHYIOTh pi3Hi METOIMKM OAHOIEHHOTO
MOHITOPMHTY CAIlpOKCMIIO6iOHTHMX KOMaX, OJHa 3 HaledeKTUBHi-
IMX — I1e 36ip TPYXJIIBMHM MEPTBOTO JIepeBA METOAOM IIPOCiIOBaH-
He. )19 IIbOTO MIMATKM MEPTBOI AepeBUHM BMIIYIOTb ¥ TKAHUHHY
TpYOy, BcepennHi kol po3MirieHe cuto (puc. 3.9), a HU3 3aTATYEThCS
i 3aB’s13yeThC MIHYPKOM. [lic/is mpociroBaHHS piOHI YaCTUHU Jiepe-
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BUHU, TPYXJIIBMHA, JIMUMHKN Ta iMaro calrpoKCWIOGiOHTIB Ionaga-
I0Th Y HVDKHIO KaMepy TPyOu, 3BiJIKM IX BUCUIIAIOTh Ha 67Ty TKAHUHY
(aHasTOriuHy BUKOPUCTOBYIOTH IiJT Uac 360py KOMax MeTOJIOM CTPY-
mryBaHHs (puc. 3.10)). Ilicis Big6opy iMaro JXyKiB pemrra BifciBy mo-
MIIIIA€THCS B MillIOK 3 arPOBOJIOKHA JIJIsT ITOAAIBIITOL 06POOKH B JTa00-
paTopii. [IlepeBaroo 11bOT0 METOY € Te, IO JOCTiTHUK Ma€E 3MOTY 06-
JIiKOBYBaTH (hayHy JIMILE THUX JIEPEB, SIKi M0T0 IiKaB/IATh (116 MOXXYTh
6yTH JepeBa JIuIIle eBHOI CTafil po3KIalaHHsI, BUAYy a6o po3MipiB),
a 36ip i 06po6Ka TPYXJIIBMHM B JIa60paTOPil TAl0Th MOXKJIMBICTD BU-
SIBUTY IPi6Hi BUIM KOMaX, SIKMX MOKHa He IT06aUMTH B ITOJTi.

3i6paHnit MaTepias HaM3pyuHilIe 36epiraT Ha BATHUX MaTpa-
CUKaX, OCKiUTbKM MOKPUI MaTepiasl BaXKKO BU3HAUATH 32 MOPOJI0-
TiYHMMM 03HAKaMM. SIKIIO X MaTepia BigOMPaEThCS TS aHAJTI3Y
IHK, To BiH 36epira€Tbcsi BUHITKOBO Y 96% eTaHOJTi.

CanpoKcwI06i0OHTHI KOMaxM € HAI3BMUANHO UYTIIMBUMU [I0
3MiH YMOB cepeJioBuIlla. HariBuie ix 6i0pi3HOMaHITTS — Ha Tepu-
TOPil Npa/TiCOBUX i CTapOBiKOBMX JIiCiB. AHaJTI3yIOUM COUCOK iHIU-
KaTOPHMX IPaTiCOBUX BUAIB TBepAokpwmx Himeuunawm (Muller,
2005), BCTaHOBJIEHO, 10 HA PO3BUTOK IIEBHMUX BUIIB CAIIPOKCHJIO-
6iOHTIB MOXXYTb BIUTMBATM OJHOUACHO JleKibKa (PaKTOpiB: BiK i
CTaH J1icy, 06’eM MepTBOI JIepeBMHM, Pi3HOMAHITTS MiKpOOCesHII i
KCWIOTPOHUX TpuUbiB. B 11bOMY KITIOUi, JOC/TiIKEHHS YTPYITYBaHb
KOMax MepTBOI IepeBMHM CTAPOBIKOBMX Ta IOCIIOJAPCHKUX JIiCiB €
HaJ3BUUANHO e(eKTUBHUM, OCKIJIBKM A€ MOXIMBICTh OIiIHUTY Ti
KPUTUUHI (paKTOpH, SKi JOIIOMOXXYTh 3HAWTU BiZIIOBifi HA TUTaH-
HS palliOHAJILHOTO JTICOBOT'O TOCIIOaploBaHHS.

B 3.3 3anutaHHs gnsa nepeBipku

1. {IKi KOMax¥ € iHAMKaTOpaMM Pi3HUX CTadil PO3KIaJaHHS Mep-
TBOI AepeBuHK? Ha3BiTh KOMax, XapaKTepHMX [JI1 KOXKHOI CTazil.

2. SIKi ocenmuina y MeXax MepTBOI JepPeBMHU MOXXYTb BUKO-
PUCTOBYBaTH CAalIPOKCUIIO6IOHTHI KOMaxm?
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4. NicoBi xpeb6eTHi
TBAapUHMU, NOB’A3aHi 3
MepTBOIO AepPEBUHOIO

m 4.1. MepTBA gepeBuHA K mMicue
MPUXUCTKY Y1 PO3MHOXKEHHS

4.1.1. NMpomeHeBi pnbm

MepTBa AepeBMHA Bilirpae BaXXJIMBY POJIb Y MATPUMIL 6iopi3-
HOMaHITTS XxpebeTHMX BUIIB TBapMH. Hampukianm mis pub, oco-
6;1MBO IS peodiTbHMX BUMIIB, SIKi HACEISIOTH JTICOBi BOOOTOKM 3i
CTPIMKOIO Teui€w. [loTparuisiioun y ripcbKi piuky i mOTOKM, BOHA
CTBOPIOE BYKJIMBI BOJIHI OCeMIIa, 30KpeMa CIIpusie (POPMYBaHHIO
rpaBifiHMX i raJIbKOBUX MiJIMH Ta HeBeJIMKUX OGAaCeHiB, SIKi 3MeH-
IIYIOTh BUTPATU BOAY i CTBOPIOIOTH CIIPUST/IMBI YMOBM TSI pU6 Ta
iXHiX HepecToBuII. | He JIMINe A1 HUX, ajie 1 I BOOHUX 6e3xpe-
O6eTHMX, a TAKOXX BOJIOPOCTEMN, I IKUX MepPTBa JIepeBUHA € IIiH-
HUM CyOCTPATOM.

Oco06/IMBO BXKJIMBOIO MEPTBA IEPEBMHA Y ITbOMY CEHCI € IS PO-
IuHM jococeBux (Salmonidae): dopesi a6o mcTpyra CTPyMKOBOTO
(Salmo trutta), mococs ayHavcekoro (Hucho hucho) i xapiyca eBpo-
nievicekoro (Thymallus thymallus). JIBa ocTaHHI BUIM BHECEHO [0
UepBoHoi kuuru Ykpaiun (UKVY).

He MeHIII IIiHHMMY JTiCOBi BOJIHI MiKpoocesnuiila, CTBOpeHi Mep-
TBOIO JIEPEBMHOIO, € ¥ IS iHIIMX peACTaBHUKIB ixTiodayHu, 30-
KpeMa poauuu KoporoBux (Cyprinidae): suiblis-aHIPYTM 3BMUAl-
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Horo (Telestes souffia), AKUII TaKOX € UEPBOHOKHIDKHMM BUJIOM,
TOJIOBHS €BPOIIEVICHKOrO, abo KieHa (Squalius cephalus), TonbsHA
3BuuaiHoro (Phoxinus phoxinus), miukypa 3BuuaitHoro (Gobio
gobio), migycra 3uuariHoro (Chondrostoma nasus), BepXOBOIKU
3BuuatHoi (Alburnus alburnus), 6uctpssHky 3Buuaritoi (Alburnoides
bipunctatus); poagnau 6aiTopoBux (Balitoridae): civbka €BpoIiesi-
ceKoro (Barbatula barbatula); poguan munaboBux (Lotidae): MuHA
piukoBoro (Lota lota); pogunau 6abiesux (Cottidae): 6ab1ig CTpOKa-
TorutaBLeBoro (Cottus poecilopus) Ta 3Buuaritoro (C. gobio).

4.1.2. 3eMHoBOAHI

BaxiBoIo MepTBa JepeBMHA Y JIiCi € TAKOX € 11 3eMHOBOJHMX.
IcHye HM3Ka 1X JTiCOBMX BUJIB, SKi HE MAIOTh IIIAHCIB HA BMKMBaHHS
6e3 JO0CTaTHBOI KiJIbBKOCTi MEPTBOI IepeBUHU, SIKA BK/IIOUAE TPYX-
JIIBi YaCTMHM CTOBOYPIB i ITHIB, CyXi Tiyiku i cyuust, MepTBi i rHMoui
IlepeBa, CYXOCTiN TOIIO0. TUITOBUM ITpeICTABHMKOM TaKMUX BUIIIB €
caJlaMaH[apa BOTHdAHA, abo mramucra (Salamandra salamandra),
SIKa HaJIXUTD A0 paay xBoctaTtux (Caudata). 1i TBApMHY KPUTHU-
HO 3aJIeXXaTh BiJ, HASIBHOCTI MEPTBOI IIePEBMHY BEJIMKOTO iaMeTPY
(puc. 4.1). ToBCTi TPYXJIABI UM THWITI KOJIOAY € UYAOBUMM aKyMYJIs-
TOpaMM BOJIOTH, SIKA JO3BOJISIE€ 3a0€3MeUyBaTy CIIPUSTIUBUNA IS
3eMHOBOAHMX MiKpPOKJIIMaT HaBiTh y nepiogu TpUBaIol cieku. Lis
0COONIMBICTb € BaYKJIMBOIO i JJI iHIMMX BUIIB XBocTaTuX amibiii,
30KpeMa TPUTOHIB: 3BnuaitHoro (Lissotriton vulgaris), KapmaTChKO-
ro (L. montandoni), anvbrivicbkoro (Ichthyosaura alpestris), rpe6iH-
uacroro (Triturus cristatus) i gyaavicbkoro (T. dobrogicus). Yci BoHn
Ti€I0 UM iHIIIOI0 MipOIO € JTICOBMMM MEIIKAHIISIMU i B3a€EMOJIIOTh 3
MEPTBOIO JiepeBUHOI0. TPy BUIM XBOCTAaTUX 3€MHOBOAHUX — CaJIa-
MaHIpa, TPUTOHM KapHaTChbKUM Ta a/IbIiNChbKUI — BHeCeHi 70 UKY,
a KapImaTChbKUI TPUTOH € eHjieMikom Kaprmar.

Brcoka BomOricTh MEPTBOI JePEBMHU € BAXKJIMBOIO TAKOX IS
MIPeACTAaBHUKIB pAny 6e3XBOCTMX 3eMHOBOIHUX (Anura): KyMKU
3BMUaiHoi, a6o uepBoHOUepeBoi (Bombina bombina), KyMKu Tip-
CBbKOI, a60 >XxOBTOUepeBoi, (B. variegate), st poryx cipoi (Bufo bufo)
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(puc. 4.2) i 3enmenoi (B. viridis), paku 3Buuaiitoi (Hyla arborea) Ta
IUTS TPhOX BUZIB Xkab, sIKi HajIeXKaTh JI0 I'PyIu 6ypux, abo JIicoBUX
ab: roctpoMopoi (Rana arvalis), mpyaxoi (R. dalmatina) i Tpap’s-
Hoi (R. temporaria) (puc. 4.3). LIi TBapMHM YaCTO IEPEXOBYIOTHCA Y
HamiBpO3KJIaJeHMX KOJIOHax i, HaBiTh, TaM BOAAAIOTh V CIUISTUKY.
KyMKa >xoBTOUEpeBa € UepBOHOKHIDKHMM BUIOM YKpaiHM.

4.1.3. lNnasyHun

[I1a3yHiB, SIKi JXMBYTB Y JIiCOBMX 6i0TONAaXx i TOMIUHO ITOB’sI3aHi
3 MEPTBOIO JepeBMHOIO0, HACIIPaB/i He Tak 6araTo. [lepeBaykHO Iie
MelrKaHLi jiciB Kaprmat, [Tomiccsa Ta MMpOKOIMUCTIHUX JTiciB YKpa-
THU. [lesiKi peICTaBHUKM IUTa3VHIB, SKi HajeXats 110 ayuu Kpu-
MY Ta CTEIIOBOI UaCTMHM YKPAiHY, i 3BUKJIi JO apUAHUX Ta TEeIUIUX
YMOB, TaKOXK MOXXYTb BUKOPMCTOBYBATY MEPTBY JlepeBUHY — Iepe-
Ba)KHO AyIUTa — AJ1s1 TPUXUCTKY. Hampukiazn, e 1oso3 )XKoBTouepe-
Buiit (Dolichophis caspius). Llevi Bz BHeceHu 10 UKY.

lomo micoBux BUAIB, TO MepTBa JepeBMHA — LIUIMHU Y KOPi
IlepeB, IHi, IyIIa — aKTUBHO BUKOPMUCTOBYIOTHCS AlliPKaMi: Bepe-
TiIbHUIIEI0 JTaMKolo (Anguis fragilis), smiipkamu nipyakoio (Lacerta
agilis), 3enenoro (L. viridis) Ta >xuBopopgHoio (Zootoca vivipara). Ce-
pen 3Miii Iie — ecKyJ1amiB 1oj103 (Zamenis longissimus,), By»i 3Buyart-
uuit (Natrix natrix) Ta Bogsauuit (N. tessellata), ramioka 3BuyaiHa
(Vipera berus), midsinka (Coronella austriaca). V nicoBux BogoMax
npasticiB MO)KHa 3ycTpiTH i 60/10TsIHY uepenaxy (Emys orbicularis).

Hait6ip1r 3aJ1e)KHUM BiJf MEPTBOI IEPEBUHM Y JTiCi, OUEBUJTHO, €
eCKyJ1amiB mos103. Ile TUIOBMUI MelllKaHelb JIiCiB, JlepeBoJia3, SKUn
OLTBIITY UACTHHY CBOTO JKUTTS IIPOBOAUTH CaMe Ha JiepeBax. Ha jme-
peBax Bif6yBaeTbcd i mapyBaHHS I10/103a. Jloro MoXxHa 3ycTpiTu
y IepearipHnx GYKOBMX JIiCax, Y MIlIaHMX Ta IIMPOKOJIUCTSHUX,
pigmie y ruiieBux. YacoMm 3aIoB3a€ y cajiv. XOBAEThCA V AyIUIaX
JIepeB, THWIMX HSX, KyIIaX XMMU3y. Y 3pyUYHMX CXOBKax i 3umye. Ec-
KyJamiB 1moJio3 BHeceHuM o UKY, sk i miggHka.

HaitHecnofiiBaHIIMM BUIOM IUTA3YHIB, SKUI MOXKe OYTHU ITOB’sI-
3aHMM 3 MEPTBOIO IePEBMHOI0, € 60JTI0THA uepernaxa (puc. 4.4). [Ina
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IIi€T uepenaxm JXUTTEBO HEOOXiTHOIO € HAIBHICTh HEITIMOOKOI BOIO-
vimu. Taki BofoViMu B JIiCi YTBOPIOIOTBCS B pPe3y/IbTaTi BUBAJIEHHS
JlepeB pa30M 3 KOPiHHSAM. YTBOPEHHS TaKOT'0 MiKpopenbedy y jricax
€ 0COOJIMBO BaKJIMBUM CaMe y Halll uac, KOJIM KJTiMaT 3MiHIOEThCH,
JIiCM BTpavaloTh BOAY, a JIICOBI BOJOVMM, SIKi iCHYBa/IM paHillle, BU-
CUXAIOTh.

4.1.4. lNTaxu

JlicoBi BMAM NTaxiB yTBOPIOITh CBOEPiIHI OPHITOKOMIUJIEKCH, B
CTPYKTYPi IKUX BUAISIETHCS 0COOIMBA €KOJIOTiuHa rpyra 3a CIIo-
Cco0OM THIi3TyBaHHSI — nmaxu-dynaoeHiHuku. Came 1S i€l Tpynm
NTaxiB cTapi, ayTHI Ta AYIUIABI JepeBa € BOXKIMBUMMU i HEOOXi-
HYIMU JJI IXHBOTO XKUTTS Ta YCIIIIHOTO PO3MHOXXEHHH V JIici. [ly-
IUIOTHIi3Hi IITaxy 0Xoue 3acesII0Th IPMUPOJIHi Ta BUI0B6AHI AATIIA-
MM AyIUTa B CTOBOYPAX JIePeB 1 Y TOBCTUX I'JTKaX KPOHM, BUBOISTUN
B HUX IITalIeHAT. lle OCUTE BeluKa i pisHOMaHiTHa rpyna ITaxis,
OI/TBIIICTh MPEICTAaBHMKIB SIKOI HAJIEKATh 10 Py TOPOOIIEIIo-
nmiouux (Passeriformes). OmHaK cepel HUX € TAKOXX COBOIOIOHI
(Strigiformes), natnosi (Picidae) Ta kaukosi (Anatidae).

Hamnoei — equHa poyiHa NTaxiB, 3JaTHUX CAMOCTiTHO BUJIOB-
6aTtu cob6i ayruio (okpim kpyturonoBku (Jynx torquilla)). Crig 3ay-
BOKUTH, IO ASTEN JOBOAE juile ocabieHe, MOIIKOIKeHe IIKiJI-
HMKaMU, CTUXi€l0 ab0 yacoM gepeBo. Ili mraxu HaaloTh ITepeBary
BMCOKOCTOBOYPHMM JTicaM 3 BEJIMKOIO KiJIbKiCTIO cTapux JiepeB. I1o-
HIMPeHi Y IIMPOKOIUCTIHUX, 3MIllIaHUX, TJIMIIEBUX Ta 3aIUIaBHUX
Jlicax, JlesiKi BUAM oxoue CelsAThCA V cajiax, ITapKax Ta CKBepax Ha-
CeJIeHUX MMYHKTIB.

B VkpaiHi € 10 BMIiB AAT/IOBUX, 3 HUX 5 BUMiB poxy Dendrocopos:
IsaTen 3suyanauii (Dendrocopos major), gsaren cepensint (D. medius),
marent cupincekuii (D. syriacus), nsren 6imoctmuumii (D. leucotos) i
naren Mmauii (D. minor).

JsaTern cUpiliCbKUM € iHBa3iiHUM BUJIOM, SIKMM 3’SIBUBCS Ha Te-
puTopii YKpainu npotsarom gpyroi mososmau XX cT. Hacensie nepe-
Ba)KHO IITYUHO CTBOPEHi a60 TpaHC(OPMOBaHi eKOCUCTeMU: I1ap-
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KU, Caaiy, CKBepH abo JTiCOITapKy Ta JIiCOBi MAaCUBH, SIKi IPUJIITalOTh
J10 HaceJleHMX IYHKTIB. Y MPUPOJTHMX Jlicax Ta Mpaslicax IpaKTU4-
HO He TparuisieTbcst (CTaHKkeBMU-BosocsaHuyk, 2012).

Iaren 6inoctuuamit (puc. 4.5), 9kuil 1ie Ha mouaTky XX CT.,
HAIIPUK/IAJ, Y 3aKapIaTTi 6yB OJHUM 3 HAWUMCENTBHIIIMM Cepe
inmux BuaiB gatiis (Hrabar, 1938; IlopTenko, 1950), Hapasi BHece-
Huyt 1o YKYV. Jlyria po6UTh IlepeBa)KHO  M’SIKMX ITTOPOJIax JepeB.
Jly>Ke 3a/1eXXUTH Bif] CTApOBiKOBMX 6YKOBUX JIiCiB 3 BEJIMKOIO KiJIbKi-
ctio MepTBoI mepeunn (Gerdzhikov et all., 2018).

[siTen cepeHilt HaZjae epeBary 6yKOBMM JiicaM i AibpoBam, ofi-
HaK TPAIUIIETBCI M Y Cafiax Ta NapKax. TaKoX Ay)Ke 3aJIeXUTD Bif,
MepPTBOI JiepeBMHU. [IsTe/T MaJInii 11ie CTO/IITTS TOMY BBa)KaBCS 3BU-
YaHUM BUIOM OIPUPIUKOBMX 3aIUIABHUX JTiCiB 3aKkapnaTTs. Cboro-
Hi 11e pigKiCHUI BUJ, IKU GiJIbIITY UaCTMHY Uacy rnepebyBa€ y KPOHi
JIepeB i 10T0 MOYKHA YacCTillle ITOUyTH, aHDK ImobaunTy. JIyIuio 11ei
IITax POOUTD Y TOBCTUX T'JIKaX KPOHM JTy>Ke BUCOKO HaJl, 3eMJIel0.

HannomupeHilmmM Ta HaUMCeIbHINUM OSITIIOM LIbOTO POAY €
IsTent 3BuuanHuit. lle gyke T1acTUUHUM BUJ, SKUM KUBe Y OYIIb-
SIKMX JIICOBMX MacMBax Ta JepeBHUX HaCa/KEeHHSX, Jie € MepTBa
JlepeBMHaA — Bif, MpaJticiB 10 NAPKiB i CKBepiB HaCceJIeHMUX IYHKTIB.

VYci Bunm popy Dendrocopos BUPi3HSIIOTHCSI CTPOKATICTIO 3a6apB-
sieHHs1 (UOpHO-6iTMM) i HAsTBHICTIO UEPBOHOI «IITAITOUKW» Ha TOJIOBi
3 TMMMU UM iHIIMMM BigMiHHOCTSIMU. 1li BUaM MalbKe IIOCTiMiHO I1e-
pebyBaOTh Ha CTOBOYPI UM Y KPOHi JepeB, 3BiAKM MOXKHA ITIOUYTHU
1XHi roiocu abo «6apabaHHum api6». 1i BuaM O9T1iB BUAOBOYIOTH
JyIUIa y CTOBOYpax AepeB Ha BUCOTi 1,57 M miametrpom 7-11 cM Ta
r6muHOo© 20-35 cM (JIbOTOK Ma€ AgiaMeTp 4-6 cM).

[0 OSTIIOBMX HaJIeXXaTh TaKOX 3 BUIOM >KOBHMU: JKOBHA 3ejIeHa
(Picus viridis), »xoBHa cipa (P. canus) Ta >xoBHa 4yopHa (Dryocopus
martius). YKoBHa 3e/1eHa — TUIIOBUI €BPOMIENMCHKNA BUI, PiIKiCHMIA
Ha TepuTopii Ykpaiuu (BHeceHuit qo UKY), oueBMAHO mporpae y
KOHKYPEHTHiM 60poTh6i 3a cepeioBuIle iCHYBaHHS GiJTbIII ITOIIMpe-
Hil1 )KOBHI Cipiii, IKa € TpeCTaBHUKOM KMTanchKol payHu (CTaHKe-
BUUY-BostocsHuyK, 2021). I10/1106/IS10Th YXOBHM JIMCTSHI Ta 3aIlIaBHi
JIiCK 3 BEeJIMKOIO KiJIbKicTIO cTapux Aepes (Gjerde et all., 2005), »K0B-
Ha UOpHa yacTillle THi3guThca B AyIuiax 6yka ta cocun (De Rosa et
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all., 2016). JKoBHM 3ej1eHa i cipa UacTo BUKOPUCTOBYIOTH CBOI AyIlIa
npoTsarom 10 pokiB. [mubuHa ayria ctaHoBUTB 30-50 cM, JiameTp
15-18 cM (po3mip poTKa 5-6 cM). OTBIp V AyIIesT YKOBHY UOPHOI Ma€
OBaJIbHY hOpPMY i BeIMKNI 32 pO3MipoM — J10 22 cM Y iameTpi. [1u-
6uHa ayruia 40-50 cm.

KpyTurosioBka — €guHUI MPeACTaBHUK ISITIOBUX, SIKUM ca-
MOCTITHO He JOBOA€E OYIUIO, @ BUKOPUCTOBYE BMIOBOAHE iHIIMMU
BUJaMu. TUIIOBMI BUJ, 3aIUTaBHMX JIiCiB, BiJIJJa€ IepeBary y3Jaiccsam
Ta BUCBITJIEHUM LiJITHKaM J1icy. BucoTta po3minjennsa gyria — 1-10
(v cepemubomy 2-4) M. TaKoX Lie €AUHMIA 3 OSTIOBUX IIEPETITHMI
BU/JI, — KPYTUTOJIOBKA BiJJTiTa€ HA 3UMY Y TeIUTi Kpal.

Hsaren Tpunanuii (Picoides tridactylus) — e fyiHMiz BUI IAT/IOBUX,
SIKVM B YKpaiHi )XMBe JIMIIe Y CTUIJIMX Ta IPUCTUTAIUMX [JIULEBUX
Jlicax 3 giJITHKaMM CyX0CTow0. [Hi3guThCd y AyTuiax Aepes, AiaMeTp
nyiuia 8-14 cM, mmbuHa ayruia 20-35 cM, AiaMeTp JIbOTKA 4-5 CM.
Buecenuii no UKV.

C060n00i6Hi — HiUHi XIDKi ITaxM, OCi/Ii Ta KOUOBi, ITepeBaXKHO
IyIutorHisHuKU. COBM, 110 XXMBYTh B AYIUIaX, IOTPeOYIOTh BMCOKO-
CTOBOYPHMX JIiCiB 3i CTApOBiKOBMMM JepeBaMM: COBa JJOBFOXBOCTA
(Strix uralensis), cosa cipa (S. aluco), coBka (Otus scops), CUUUK-TO-
pob6ennb (Glaucidium passerinum), cuu xatHin (Athene noctua), cu-
ryxa (Tyto alba), xoua ocTaHHi 2 BUAY HAJAIOTh ITIepeBary ropuiiam
JIIOACBKMX OCeJb i cakpasibHMUX cnopygs. CoBM He MOCTSTh THi3fa,
BiIK/Iaat0Th NIl IPOCTO Ha JHO Ayiuia. CoBa JJOBroxBOCTa i COB-
Ka BHeceHi 7o UKV.

Kaukoei — mypoKo pO3IOBCIOMKeHA 71 HaMUMCIeHHIa poau-
Ha BOJOIUIaBHMUX MTaxiB, IKi MajIo MOB’sI3aHi 3 jicamu. OJHaK i ce-
pen 1MX NTaxiB € AYIUIOTHI3HUKU, SIKi BUBOJSTH CBOIX IITAIIEHST B
IyIUIax IepeB y Jlicax Io6am3y BogoM. [0 TaKMX HaJIeXKaTh rOT0JTh
(Bucephala clangula), xpex Benukuit (Mergus merganser) Ta Kpex
masmmii (Mergellus albellus). Toronb BHecenuit o UKYV. Vci 3 Buan
MIPUYpOUeHi A0 MiBHIUHUX IIUPOT, B YKpaiHi BOHM 3UMYIOTh, a60
TPAIUISIOThCS Ha MpostboTi (CTpayTMaH, 1963). [I71s1 rorosst Ta Kpexa
BEJIMKOTO BiJOMi BUIIaJKM THi3[TyBaHHS HA TEPUTOPIi YKpaiHu.

CBoi rHi3ga 11i nTaxy 06JIAIITOBYIOTD V YIUIAX AE€PEB HA BUCOTI
10-15 M HaJI 3eMJiel0, 3a3B1Uali, HeloajliK BiJi BoJiu. BUKOpuCTOBy-
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I0Th IIPMPOIHI ITIOPOKHUHM B CTOBOYPAX OCUKM, SUTMHMU, Ayba, CO-
CHU, pifiire 6epe3u, 0Xoue 3aliMalOTh CTapi THi3Jla }KOBHU YOPHOI i
IITYYHI TYTUISTHKY, ITiJBillIeH] Ha lepeBax i JkepauHax, ab0 MOPOXK-
HMHY CTapuX ITHiB. HaJlaloTh nepeBary caMiTHiM iepeBaM 3 BigKpu-
TMM IIPOCTOPOM HaBKOJIO, aHDXK IIIIJIBHOMY AepeBOCTaHy. 30BHIIll-
Hill MaTepiaj B 06JIallITYBaHHi 'Hi3la He BUKOPUCTOBYETHCS, SIALIS
VKIIQ[IAIOThCST IPSIMO Ha JIEPEBHY ITOTEPTh ab0 OifHY BUCTWIKY 3
6is10T0 MyXY i JeKiTbKOX Mip’TH. BpaxoByouM po3mipu 1IUX MTaxiB,
IYIUIO Ma€ GYTY JOCUTb MiCTKMM: 3a3BMUa, OTO0 BHYTPIIIHINM 1i-
aMeTp CTAaHOBUTH OJIM3BKO 25 CM, a MIMPMHA JIOTHOTO OTBOPY He
MeHIie 12 cm.

CuHuyi - pyx/IuBi, HeBeJIMKi 3a Po3MipoM TopoObliienoi6Hi
nraxu (puc. 4.6). Ocini, KOUOBi, IMPOKO PO3IMOBCIOKEHI Y jTicax,
rmapkKax, CKBepax, cajikaxX. [Hi3aThcs B IyIUIaX JlepeB, OXoue 3ace-
JISIOTh CUHMUHMKU. JI0 1IbOTO POJY Ha/IeXKaThb 7 BUIIB CMHUIIb: CU-
HuIs Besmka (Parus major), nasopiska (P. caeruleus), raiuka 60J10-
TsaHa (P. palustris), cuaniis uopHa (P. ater), cunutig 6ina (P. cyanus),
cuunig uybata (P. cristatus), raiuka nyxisk (P. montanus).

MyxonoeKu — OyIUIorHi3Hi ropo061ernofi6Hi nTaxu, IepestiTHi,
CEeJIITHCS Y CBIT/INX JTicax 3 AYIUIIBMMMU JiepeBaMM, ab60 Ha Y3JTicCsX.
CBoe rHi3go MyxojioBka Mana (Ficedula parva) po3TallioBye Hail-
yacTille y HeINIMOOKMX IyIUIaX, iHOAI Ha 371aMi 6YpeJIOMHUX JIepeB,
61151 cTOBOYpa Ha CyUKy 260, HaBiTh, y PO3BWIIIi T'JIOK. Bucora ruis-
Ia Haf 3emstelo 13 M, iHomi o 4 M i Bume. MyxoJIOBKa CTpoKaTa
(F. hypoleuca) o6naIlTOBY€E THi3I0 B MPUPOAHMUX AYIUIAX, CTAPUX
IyIUlax OATOiB i IesIKUMX CUMHMIb, B MIUIMHAX AepeB, ITiJ Jaxamu
IepeB’sHMX 6yaiBesb. MyxosioBka 6inomms (F. albicollis) THi3gUTh-
cs B OyIUT, iHOJI Ay)Ke BiIKPUTOMY, 3 BeJIMKMM BiukoM. BucoTa
THi3Zla Haj 3eMJIel0 3HaUHa, PigKO HIYDKUe 5 M 3a3BMUai HAa BUCOTI
6mm3bKo 10 M i Buie. [I1s o61amTyBaHHS THi3a MYXOJIOBIIi Cipint
(Muscicapa striata) moTpibeH He JIuIIe TOPMU30HTAIbHMIT MalgaH-
UMK JJI51 OCHOBM THi3[1a, ajie i BepTUKa/IbHA CTiHKa, siKa 6 3axuIaia
THi30 3 OTHOTO 6OKY. B yMOBax J1icy, ITapKy, cajy rHi3fgo 3a3BUUan
po3TarroBaHe 6iJ1s1 CTOBOYPiB BEJIMKMX JePeB, 3a BiCTa/1010 KOPOIO,
Ha BMPOCTaX JepeBa ab0 B HEBEJIMKUX 3aT/IMOJIeHHSIX, HAIIPUKIIA]I,
BiJ BUTHWJIOTO CYUKa, B IPi6HUX AYIUIaX 3 BEJIMKUM JIbOTHUM OTBO-
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pOM, B VIIleJIMHAX, HEPIAKO Ha 3/71aMi 6YPEeJIOMHUX JIEPEB, HA BUBO-
POTi KOpeHiB MOBaJIEHOI BiTPOM sUIMHM, 260 HaBiTh ITPOCTO 6isist OC-
HOBM TOBCTOI T1JIKH, 1110 BifXOAMTH Biji cTOBOYypa. Myx0/JI0BKa Masia
BHeceHa 10 UKV.

IToe3uk (Sitta europaea) — HeBeJIMKUIL SICKPABO 3abapB/IeHMIA
IITax, 10 HAJIEXKUTH JI0 psIy ropobuenonioHux. Ocinuit BU, M-
POKO PO3MNOBCIO[HKEHMN Yy HAIMX Jricax. OCesisgeTsCsl y CTapux BU-
COKOCTOBOYPHMX JIlicax 3 TYCTUM MijtickoM. ['Hi3ma BamToBYeE y
IyIUIax — MPUPOJHUX a60 CTBOPEHMX JISIT/IOM Ha BMCOTi, 3a3BUYal,
He HIDKUiN 3a 3picT MoAuHU. JIbOTOK HifraHse IiJ CBOI po3MipH,
3aMa3yIouy 0ro IVIMHOIO TaK, 06 HiXTO iHIINI He 3MiT TPOTUCHY-
THUCH KPi3b OTBIp.

TI'opuxeicmka 3euuaiina (Phoenicurus phoenicurus) — rHi3goBi
6i0TOIM IIHOTO TIePeJTiTHOTO IITaXa Iie PiJiKojticcs Ta y3siccsa. Hagae
TepeBary CBiT/IMM JjlicaM, 30KpeMa CTapOBMHHMM Ai6poBaMm, a Ta-
KOXX IMapKaM, BeJIMKMM CcaZlaM Ta MiCbKMM IIBMHTapsM. [Hi3gaTecs
B AyIUTaX Ha BUCOTi 1-6 M, a60 B IITYUHUX THi3TiB/ISIX.

ITiokopuwnuk 3euuaiinuii (Certhia familiaris) Ta niokopuw-
Huk kopomxonanuii (C. brachydactyla) — nonpeHi J1icoBi €eBpo-
neviceki Buau. [iJKOPUIIHMK 3BUUATHUN BijJja€ lepeBary cTapum
IJIUIeBUM JjticaM. [TiTKOPUIIHMK KOPOTKOIAIMIA GiTbII MHiBIeHHWUI
BUJI, HAJA€ TIepeBary JIMCTSHUM Ta MilllaHuM JiicaM. [limkopuurHu-
KV THi3OATBHCS B OYIUIAX, TPiMHAX KOPY Ta Iif il BigIapoBaHMMU
IUTacTMHaMu. B YKkpaiHi KouoBi Ta ocini Buau.

OKpiM IYIUIOTHI3HMX NTaxiB 3 MEPTBOKI EPEBMHOI0 Y Jiicax
TIOB’sI3aHi ITle IBi MaJIeHbKi JIiCOBi IITAIIKY 3 TOPOOIIEIIONi6HNUX, STKi
HaJIXATh 10 TPYIIM HA3eMHOTHI3THMX NTaxiB. Iyx nTamok npmea-
67TI0I0Th He hayTHi AepeBa, a lepeBa, BUBEPHYTI 3 KOPiHHAM, TXHi
KpoHM Ta IHi. [[pnBa6imBi I rHi3AyBaHHS OCEIUINA BOHM 3HAX0-
ISTh He JIMIIIE Y TpaJTicaxX Ta CTAPOBIKOBUX JIiCaX, ajie 1 y rocnojgap-
CBKUX, Jie TTPOBAISIThCSI BMOiPKOBi pyOKM i Ha JTicOCiKaX 3a/TMIIIAETh-
cs HeTiKBiHA AepeBuHa (KpoHa JepeB Ta mHi). Ili Buau — BojioBe
ouxo (Troglodytes troglodytes) Ta Binbmanka (Erithacus rubecula).

Bonoee ouko o6upae 3a3BMUail MicIlld 3 pi3HOMaHITHUM ITiJI-
JIICKOM, AY)Ke 3axapallleHi 6ypeioMoM, 3 KyIIaMyu XMU3Y, TYCTUMU
3apoctsiMu. CBOI THi3JIa BOJIOBE OUKO 6YIYE B OCHOBI PO3TaTyKeHHS
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KYILiB, HArpOMa/pKeHHSIX XMU3Y, i BeJIMKMMM HIMaTKaMU KOpH,
sIKi JIe)XXaTb Ha 3eMJIi, Y T'YIIaBUHI TiJIOK JlepeB, po3ilenax CTOBOY-
piB. THi3g0 Mae BUIIISIA KyJTi 3 G0OKOBMM OTBOPOM.

BinvwaHku 3a3BUUail BJIANITOBYIOTH CBOI THi3fa IPsSMO Ha
3eMJTi, ITiJT KOPiHHSIM JepeB ab60 B OCHOBI KYIIIiB, pifIle — y THWINX
MMHAX, TPilllMHAX UM OyIUIaX JepeB, a iHofi i B XKuBoOIUIoTax (puc.
4.7).

Ille oxgHielo rPyIIOI0 IITaXiB, SKUM JIJII CTBOPEHHS THI3J € Ty)Ke
BOXJIMBVIMM CTapPOBiKOBi HalliBMEepTBi iepeBa v JIiCi, € BEeJIMKi KPo-
HOTHI3HI ITTaxy — XWKi IITaxu, coea 6opodama (Strix nebulosa) Ta
nenexa uopHuii (Ciconia nigra).

JTicoBi xmxi ntaxu — open 6epkym (Aquila chrysaetos), nidop-
auk eenuxull (Aquila clanga), nidopauxk manuii (A. Pomarina),
acmpy6 eenuxuii (Accipiter gentilis), acmpy6 manuii (A. Nisus),
opnaH 6inoxeocmuii Haliaeetus albicilla, ckona Pandion haliaetus,
open-kapnuk Hieraaetus pennatus — 6yoyi0Th CBOI THi3za y Jricax
Ha CTApMX BEJIMKUX JepeBaxX, UaCTMHA KPOHM SIKMX MOXKe OyTH
Bcoxyior. Tak um iHakile, i BUAM Iy>Ke 3a/IeXKaThb BiJl HassBHOCTI
CTapMX JIiciB, a opes1 6iJTOXBOCTHUI, CKOIIa Ta OPEI-KapJIMK 3aJIeXKHI
caMe BiJl 3aIUTaBHMX JIiCiB 3i cTapMMu JiepeBaMy, SIKMX B YKpaiHi
ctae Bce MeHite. I1i Xvoki mTaxu, sk i 1es1eka yopHmii, 6yIyI0Th CBOL
THi3/ja BUCOKO B KPOHi y po3BwILi. [xHi rHi3ga BaXkki i MacuBHi. Vci
BOHMU, KpiM sicTpy6iB, BHeceHi 7o UKV 60 CWJIBHO ITOTEPITAIOTH Bifl
caHiTapHMX PYOOK, B SIKi IOTPAIUISIOTh CTAPOBiKOBI lepeBa, KpoHa
SIKMX 4aCTO OYBa€ HAIiBCyXOIo.

CoBa 60opopara, K i Bci iHmi coBu, He 6yye cobi rHi3ga, a HaMa-
Ta€ThCS 3aMHITH BXKe HasiBHE THi3[I0 JIeJIEKM YOPHOTO ab0 SKOroCh
XIVDKOTO IITaxa.

Jlenteka wopHMIT — JTicoBUM nTax. 1 rHi3gyBaHHS 00MpaE CTa-
pi icoBi MacuBM a60 rpymu CTapUx JiepeB opyu 3 60J10TaMu, piu-
KaMM, 03epaMy Uy JIYKaMU. 3aCesIsi€ YCi TUIIU JIiCiB K Y rOpax, TaK i
Ha piBHMHI. Biggae nepepary qTUCTSHMUM, YacTO 3alUTABHUM, JIiCaM.
['Hi3ga 3a3BMyal 6yaye Vv BaXKKOIOCTYITHMX i MaJIOHACEJIEHMX pa-
JIOHaxX Ha CTapuX PO3JIOTUX JepeBax, HaiyacTilie Ha TOBCTUX 6iu-
HMX TiIKaX Ha BifgcTaHi 122 M Big cToB6ypa. Po3minnye ix mepeBaykHO
Ha 1y6i i cocHi, pifiiite Ha Bifbci, ocuti, 6yky, 6epesi. B YkpaiHi, 3a
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nomnepegHiMM oLiHKaMu, THi3guThCA 400-500 nap, 3 9xkux y Kapna-
Tax — Gim3bKo 150 map i Ha Iosticci — 250-350 (bokoreit, [[3106eHKO,
2007).

4.1.5. CcaBui

BinbIIicTh CCaBIIiB TaKOX Y TOV UM iHIIINM CTIOCi6 TTOB’s13aHi 3 Mep-
TBOIO JIePEBMHOK. XpPeCTOMAaTiMHMMM Y [IbOMY KOHTEKCTi € KayKa-
HM, a60 pyKOKpwIi (Chiroptera), Gi/TbIIICTb BUIIB SIKMX OCEJISIETHCS
B AyIUTax. BoHM He juiile 3HaXOJATh TYT IIPUXUCTOK, ajie 1 PO3MHO-
YKQIOThCS 1 HaBiTh 3MMYIOTh. BiJloMO unMasio BUITaJKiB, KOJIU B3VM-
Ky [if yac /1ico3aroTieii B IIOBaJIEHNX JlepeBax 3HaXOAMIN KOJIOHIT
KakaHiB. He Bci kaxxaHu € eHzipodinamu. OgHak AJ1s1 IMPOKOBY-
xiB (Barbastella), Beuipauub (Nyctalus), HeronupiB (Pipistrellus),
ByxaHiB (Plecotus), iepeBaykHOI G1IBIIIOCTI BU/IiB HIUHUILH (Myotis)
HasIBHICTb CTAPOBiKOBMX JIiCiB € BU3HAUIbHMM (DAKTOPOM iCHYBaH-
H. [Ipy oMy OKpeMi BUAV BUKOPUCTOBYIOTD He JIIIIe AYIUIA, ajie 1
IITUTMHY 7 TIOPOXKHMHM T1iJT KOPOIO, SIKi BJIAaCTUBi caMe MepPTBUM ab0
BigMupalouum JiepeBaM. HaluMcenpHIIIMMU cepel] HUX € HIUHMII],
3 IKMX [IOHaViMeHIle 9 BU/IiB MTOB’SI3aHi 3 AYIUIIBUMHU fepeBamu. Lle
Hiunnii Benuka (Myotis myotis), roctpoByxa (M. blythii), moBroeyxa
(M. bechsteinii), Bycata (M. mystacinus), miBaiuna (M. brandtii), kpu-
xitHa (M. alcathoe), Bitiuacta (M. nattereri), BogsHa (M. daubentonii)
Ta ctaBkoBa (M. dasycneme). OkpeMo Tpeba CKa3aTH PO HIUHUITIO
IIOBTOBYXY, a60 bexiureiina (puc. 4.8), yBeCh YKUTTEBMI IIUKJIT IKOI €
HaJI3BMUAMHO 3JIEXKHUM Bif Aynes1, Ae BOHM MEIIKalTb, PO3MHO-
JKYIOTBCS i, HaBiTh, 3UMYIOTh. [ly>Ke piiKO Ipe[CTaBHUKIB LIbOTO
BUJIy MOXXHA 3YCTPIiTH Ha 3UMIiBJIi B iHIIMX CXOBUILAX, HAIPUKIIAL, Y
Mig3eMHUX TTIOPOXKHUHAX.

HactymHoro rpymnoro neHapoditiB 3a KiTbKiCTIO BUIIB € HAMIPi6-
Himmi Hamri pykokpwii — HeTomwmpi, a came JjicoBuit (Pipistrellus
nathusii), cepenzemuomopcbkuii (P. kuhlii), kapiuk (P. pipistrellus)
Ta mirmeii (P. pygmaeus). BoHU TaKo)X 00MPaiOTh AyIUIA IK CXOBUILA
i MiCIIT pO3MHOXeHHS. 3a3BMUali BOHM B HALIMX KPasgx HE 3UMY-
I0Th, & MirpyI0Th Ha niBaeHb. CX0)XYy NOBEJiHKY, 30KpeMa Mirparin-
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HY, JeMOHCTPYIOTh TaKOX BeuipHuili — mo3ipHa (Nyctalus noctula)
i mama (N. leisleri), xoua iHO/Ii BOHM JIMIIAIOTHCSI 3MMYBATH Y CBOIX
JIITHIX ocenmiax, 30KpeMa B AyIUIax.

3aTi00KM OCeJISIETHCS B IYIUIaX Y JIiTHIN Mepiof] ByxaHb 3BMUa-
unit (Plecotus auritus). Ha BigmiHy Bim HeTONMpiB i BeuipHUIlb, BY-
XaHb € OCiJIMM BUJIOM, ajie B AyIUIaX He 3MMYE. SIK Miciisa 3uMiBsti
BYXaHi 00MPAOTH ITi/I3eMHi IOPOXXHMHM SIK aHTPOITOTeHHOTO, TaK i
IIPUPOTHOTO ITOXOKEHHSI.

KimacuuHuM ocinmm aeHapodiibHMM BUJIOM TaKOX € IITUPOKO-
Byx 3Buuaiiamuit (Barbastella barbastellus). Leit BUp, V/IiTKY THIOE
IepeBayKHO B Pi3HUX JepeBHMUX MiKpOOCeImIilax, HaJalouu nepeBa-
Iy IIiIMHAM i MOPOXKHMHAM ITi7T Kopoio. JyIia BOHM TaKOXK BUKO-
PUCTOBYIOTB, aJie SIK APYTOPSIAHi cXoBMUIla. HayIeXXUTh 1O Oyxe XO0-
JIOJIOCTIMKMX Ka)KaHiB, 1110 I03BOJISIE, 30KpeMa, UaCTO MiHATHU MiCIIs
3MMIiBJTi. 3MMYE K ITPAaBWIO B Pi3HOMAHITHUX ITiA3eMeJUIsIX, 061pa-
0UM 1X MIPUBXiJIHI YaCTMHU 3 TEMIIepaTypoIo Bif OJTHOTO A0 I’'SITU
rpaaycis Ilenbcis. Bei Buay kakaHiB Hamol (payan BHeceHi go UKY.

OkpiM KakaHiB, i3 AyIUlaMu TiCHO IIOB’SI3aHi M OKpeMi BUIU
rpusyHiB (Rodentia), Hanipukiian, 6inku (Sciurus vulgaris), ki Hae-
KaThb JI0 POAVHM BUBIpKOBUX (Sciuridae). BoHu BeyTh JepeBHMI
CITOCiO YKUTTH i 3a/TI0OKM 00MParOTh Iel TUIT MiKpooceauil. Binku
BMKOPUCTOBYIOTh AYIUIA JIJIS OGJIAIITYBAaHHS ITOMEINIKaHb, MiCIlb
PO3MHOKEeHHSI, KOMOD JIJIsI 3MMOBUX 3allaciB.

Iopyu i3 6itkamM¥M Ha JiepeBax OCENSIOThCS IXHi 6/IM3bKi poiu-
ui — BOBUKM 3 POAMHM BOBUKOBUX (Gliridae). V dayHi Vkpaiuu ix uo-
TUPY BUOU: BOBUOK cipwmii (Glis glis), nmickynbka pynaa (Muscardinus
avellanarius), coni micoBa (Dryomys nitedula) Ta camosa (Eliomys
quercinus). BoHM Tak caMo TiCHO MOB’I3aHi K i3 AyIUiaMu, Tak i
MEePTBOIO AepeBMHOK. BOBUKM 3a3BMUali BIITKY HACeISI0Th AYIUIA,
Ile 71 PO3MHOXKAIOThCS, @ OT Ha 3MMY UaCTO 3aJIIraloTh Y CIUITUKY Ha
3eMJTi — B IPUKOPEHEBMX ITOPOXKHMHAX i B IIOPOXXHMHAX Ta Hilllax
I MoBaJIeHMMM CTOBOYpaMM JepeB.

Iyruia 1 MepTBa JIepeBMHA y>Ke BOKIINBI [T 61/TBIIIOCT BUIIB
ponuum KyHuiiesux (Mustelidae). Cepell HUX, Y TI€PIIY Uepry, CJIij
3rajilaT¥ KYHMITIO jTicoBy (Martes martes), sika 4acTO CEJIUTHCS B JIy-
max. He omuHae ix i kyunig kam’aua (Martes foina), sika, Ha Bif-
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MiHYy Bif] J1iCOBO1, BUKOPMCTOBYE 3HAUHO IIMPIINUI CIIEKTP OCEJINLL i
IUTSI SIKOT IyIUIa He € KPUTUUHO BAXXIUBUMMU. AKTUBHO BUKOPUCTO-
BYIOTb MEPTBY JePEBUHY SIK CXOBHUILA M iHII peCTaBHUKU KYHU-
1eBux: acka (Mustela nivalis), ropaocTaii (M. erminea) Ta j1icoBuit
TXip (Putorius putorius), siKi CeJIIThCS IIiJ] KOJIOJaMM, Y KOPEHEBUX
MOPOXXHMHAX i AyIuiax. [IBa ocTaHHiV Buay BHeceHi 7o UKY.

AKTMBHO BUMKOPMUCTOBYE IyIUIa JilepeB Ile OJMH UEepPBOHOK-
HIDKHUI BUJ — KiT jticoBuii (Felis silvestris), IpeiCTaBHUK POIVHIA
KoToBUX (Felidae). TlepeBa)kHO BiH OCeJIIEThCS Y AYIUIAX, pimire —
[T CKYITUeHHSIMM MepTBOi JepeBMHMU. TyT BiH TaKOX BJIAIITOBYE
BMBOJKOBI j1irBa. bisibmii ccaBIli Tako)X aKTMBHO B3a€MOJIIOTH i3
MepTBOI0 JepeBunHo0. Hanpuxiiag, mucutii (Vulpes vulpes) 3 pogu-
Hu 1icoBux (Canidae) uac Bifi yacy BUKOPMCTOBYIOTH ii IK CXOBMUIIIE.
I XvoKaku, Taki, 9K BoBK (Canis lupus) Ta puchk (Lynx lynx), Ta-
KOXX PEryJispHO BUMKOPUCTOBYIOTb MEPTBY AE€PEBMHY SIK CXOBMIII.
Haruacrime Takumu iM CIyIyIOTh BUBOPOTH i BEJIMKi CKYITUEHHS
MepTBOI JepeBMHU. PUCh Tak0oX BHeceHa 110 UKV.

[loBepTalounuCh A0 TPU3YHIB, B IEPIIy Uepry MUIIOIOLIOHUX,
3raflaEMo, IO ¥ BOHM 3HAUHO 3aJIeXKHi Bifi MepTBOI JepeBUHN. |
HOPWUIIi i BTacHe MUIIi BUKOPUCTOBYIOTb MEPTBY IE€PEBUHY Ilepe-
BaXXHO SIK CXOBMIL,. BoHa cityrye IM KOMOpaMM 4151 3a11aciB KOPMiB,
a TAaKOX MicIIgMM OJid 3MMOBOI CIUITUKM. KimacmuHuMMuM BuIamMu
TaKUX TBApMH 3 POAMHU XOoM’IKOBUX (Cricetidae) € HOpUIl pyaa
(Myodes glareolus), a 3 pogvuu muiieBux (Muridae) — MUIIIaK JKOB-
Torpyanii (Sylvaemus flavicollis). B 3HauHi# Mipi 11e CTOCYETHCS Ta-
KOX IHIIINX MpeJICTaBHUKIB 1IbOTO POAY — MUIIIAKiB €EBPONENCHKOTO
(S. sylvaticus) Ta ypanbcbKoro (S. uralensis).

[lomi6bHe cTaB/IeHHS IO MEPTBOI JEPEBMHU ITPOCTEXYETHCS
i B xomaxoimuux ccaBuiB (Insectivora) — miguib (Sorex), KyTop
(Neomys), xakiB (Erinaceus) ToImo. Yci BOHM 4acTO BJIAlITOBYIOTh
CXOBMIIIA ITiJ] KyIIaMU CYIITHSIKY i KOJIOZ, Y KOpeHEeBMX IMOPOXXHUHAX,
IIiJ3 KOPOIO i HABiTh Y THWIiV AepeBUHi.

[3 psy mapHOKOMUTHMX, abo patuuHux (Artiodactyla) Haii-
OLIBII 3aJIEXKHOIO Biff MEPTBOI IEPEBUHM € OMKa CBUHS (Sus scrofa)
3 poauHM cBUHEeBUX (Suidae). BoHa xou i 3pijika, ajie BUKOPUCTOBYE
11 SIK CXOBUIIIE.
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B 4.2 MeptBa aepeBUHQ, K Mmicue
JKUBJ/I€HHS XPe6beTHUX TBAPUH

4.2.1. [MpomeHeBi pnbu

Pub6a ripcbkux piuok 3HaXOIUTb cO6i 6araTo IOXKMBYM came 6iIst
MEpPTBOI JIepeBMHM Yy BOJLOTOKax. MepTBa JepeBMHA CIIOBiJIBHIOE
CTiK, CTBOPIOIOUM 3aBO/Ii, Jie )XUBYTb 6e3xpebeTHi. BoHM 11 cTalOTh
KOpMOM [i71g hoperti, Xxapiyca, JI0coCs AYHAMChKOTO Ta iHIIMX BUAIB
pubu.

4.2.2. 3eMHOBOAHI

Bimomo, 1110 3eMHOBO/THI XapuUyIOThCS Pi3HMMU 6€3Xpe6eTHUMMU,
30KpeMa KoMaxaMu, SIKi HaCeJITIOTh IePEeBMHY, 110 PO3K/TaJa€ThCs.
ToxX [y1s1 3eMHOBOJHMX MEPTBA JIePEeBMHA € He JIMIIIe MiCI[eM IIpy-
XMCTKY, ajie ¥ MiclieM, e BOHM 3HAxXOIATh I cebe MOKUBY: Ca-
MIPOKCUJIBHI KOMaxy Ta 1X JIMUMHKM, a TaKOX iHIIi 6e3xpebeTHi €
TSI HUX BYKJIMBYIM KOPMOM.

4.2.3. [1na3yHu

JlicoBi BUAM M1a3yHiB TAKOXX BUKOPUCTOBYIOTh MEPTBY € PEBU-
HY, SK Miclle, Jle 3aBXIM € MOXXMBa. ECKysarliB 110103 XapuyeThCs
MUIIQUMMM TPU3YHAMM, 3eMJIEPUMKAMHU, NTAIlleHITaMU Ta SIILd-
MM IITaXiB, a TAaKOXX OUTHMHUATAMM 6iJIOK, BOBUKIB, T06YBaOUM iX
came 3 IyIies1 JepeB.

Auipku, 30KpeMa BepeTUTbHUIIS JIaMKa, B JIiCi UaCcTo IYKal0Th
MOXXVMBY CaMe i} JIEXKauOl MEPTBOIO IePeBUHOK. BOHM XapuyIoTh-
Ccs KoMaxaMy, 6araTOHi)KKaMM, MOKPUIISIMM, iHIIMMM UepBaMMu,
SIKUX 3HAXOAATh Y BOJIOTMX MiCLISIX — Y JIiICOBiV IMiACTWIL, Y THWINX
ITHSX, IIiJ] TTOBAJIEHMMM CTOBOYpaMM JIepeB Pi3HOTO CTYIEHS PO3-
KTaJaHHS.

Deadwood as a component of forest ecosystems - 45



4.2.4. NTtaxm

MepTBa gepeBMHA IIPUBAOIIOE 6araTboX KOMAXOITHMX IITa-
XiB JIiCy caMe HasgBHICTIO y Hili KOMax Ta IXHiX JIMUMHOK. 3BiCHO,
He BCi KOMaXOIIHi JXMBJIITHCS HA CTOBOYpax JIEPeB, UaCTUHA 3 HUX
JIOBUTHh KOMax Ha JIbOTY. Bce )X MepTBa JiepeBMHA CIIYTYE 6araToio
TOAiBHULIEIO IS PSIAY JIiICOBUX MTAXiB.

Ha cyxocToi, HanpuKaj, }XUBJISATbCS ASTIIOBI. YCi AATIOBI € KO-
Maxoifamu i imiie y 3MMOBUM IIepiof, BOHU NePEeXOAATh UACTKOBO
Ha POCJIMHHI KOpMa, I0oilalouy IUIO/IM, HACiHHS 3 IIUINOK IIMIle-
BUX, TOPiXM Ta gapa aOpUKOCOBMUX KiCTOUOK. YKMBIATHCS ASTIIOBI
Ta BUTOJIOBYIOTh MTAIIEHAT KOMaxaMM, SIKi BUAOOYBAIOTb 3-ITi
KOpM JepeB Ta 3 JIePeBMHM, 3aCEJIEHOT JIMUMHKAMM CAITPOTPO(PHNUX
KoMax. He pigko >kepTBaMM AATITiB TAKOXK CTAIOTh IITANIEHATA JIPi6-
HMX TITaxiB, K MiTKOPUIIHUK, SIKi Mepe6yBalOTh B AyIUIaX. Biib-
IIiCTh OSTIIIB XXUBISATHCSA Ha JlepeBi, ITIepecyBalouUNCh 110 CTOBOYPY
BBEPX aXK JI0 KPOHM Ta IIepesIiTalouM 3 fepeBa Ha JiepeBo. JKoBHU
3eJIeHa Ta Cipa YXMBUTHCS ePeBaYXKHO Ha 3eMJIi, OCKiJIbKM OCHOBOIO
TXHBOTO XapuyBaHHS € Mypaxy Ta ixHi Jisyteukyt (epeBaXKHO oAy
Formica Ta Lasius). [IST/IiB JIerKO BiApi3HMTK YV IIOBITpPi 3a Xapak-
TepHOI0 (POPMOIO TijIa Ta My/IbCyIOUMM (MipHAIOUMM) XapaKTePOM
MOJILOTY.

[ToB3MK OpPOTSITOM BECHSTHO-JITHBOTO MEPiOJy XapuyeETbCS BU-
HSTKOBO KOMaxaMM, HAaIpUKJIaJl, MypaxaMy, MeTeJIMKaMU, JIMCTO-
igamu, TyCiHHIO, TOBFOHOCMKaMyu TOII0. CBOIM 3aroCTpeHMM Ha
KiHIIi 13b060M BiH BUKJILOBYE 1X i3 IIIi/IMH Ta OTBOPIB Y KOPi JlepeBa.

PallioH migKOpMITHMKA CKIIQJA€ThCS TAKOXK I€PEeBaXKHO 3 KO-
Max Ta iHImMX 6e3xpebeTHNUX — MTaX IepPecyBaEThCS IT0 CTOBOYpax
JepeB 3HU3Y AOTOPHU IO CITipasli. 3aKiHUMBIIYU OIJIS[ epeBa, nepe-
JliTae Ha HU3 iHmoro. Ha BigMiHy Bif NOB3MKa, HIKOJIM He CITyCKa-
€TbCS JepeBaMM BHM3 T0j10BOK. CaMuIli ITiAKOPUIITHMKA 3a3BUUa
XapuylThCS Ha BEPXHill UaCTUHI CTOBOYPa, CaMIli — Ha HYDKHIIA.

CHHAIIEB] TAKOX YXUBJIATHCS ITIEPEBAXKHO KOMaXaMU, IKUX 301-
paloTh V KPOHaX JepeB Ta V Kymax Imimricky. [Ipu 1ibomy 6arato
BUIB POIVHM JT06YBAIOTh COGi KOPM ITiJT KOPOIO, PO3IOBOYIOUM il
MOAi6HO IO OATIIiB.
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Jlexxaua MepTBa JiepeBMHA HA Pi3HUX CTalisIX PO3KIaJaHHS
MOKe TIPpMBAGIIOBATH iHIMX KOMAXOiJHUX IITAXiB JIiCY — TUX, XTO
LIYKA€ MOXXMBY Ha 3e€MJIi, V JIICOBiV MiACTWIL, IIYKAlOUM MYpax,
KOMax, UepBiB, CIMMakiB Ta iHmmx 6e3xpebeTHux. lle mpo3mgu
(Turdidae), BinbpllaHka, BOJIOBE OUKO, TMHIBKa JicoBa (Prunella
modularis) Ta ixmii.

4.2.5. CcaBui

Bigomo, 110 Ka)kKaHM JIOBJISITh KOMAax Ha JIOTY i HE BUKOPUCTO-
BYIOTH JIJIS1 IIbOTO MepPTBY AepeBMHY. OfHaK, K Miclie, Jie MOXXHa
3HAWTU IIOXXMBY, MEPTBaA JIepeBUHA € BXX/IMBOIO JJIs iHIIMX CCaB-
uiB. Hampukiiag, mis 6ioK, sIKi HepiJko po30pIOI0Th THi3Ja ITa-
XiB. JKuBnaTbca OUIKM TaKOXX KOMaxaMM Ta IX JIMUMHKaMM, IKi
PO3BMBAIOTHCI B MEPTBIiN lepeBHHi. Te caMe MOXXHA CKa3aTHu i Ipo
JIICKYJIBKY Ta COHIO CaJIOBY, SKi HaJal0Th IIepeBary TBAPUHHMUM KOp-
MaM, CIIOXKMBAIOUM V BeJIMKIM KiJTbKOCTi 6e3XpebeTHNX, OB’ I3aHUX
Yy CBOEMY PO3BUTKY 3 MEPTBOIO JiepeBUHO0. OCHOBY XKMUBJIEHHS KY-
HUIIEBMX TAKOXX CTAHOBJIITh OPraHi3Mu, SIKi IOB’sI3aHi 3 MEPTBOIO
JIEPEBMHOI0, a0 SIKi BUKOPMCTOBYIOTH AYIUIA SIK cXoBUIa. Hampu-
KJ1aJl, 6IJIKM UacTO CTAIOTh YXepTBaMM KYHUIlb. JKepTBaMy IMKOTO
KOTa TaKOXX UaCTO € MEeLIKaHIIi IyIeJ, a TAKOXX TBAPUHM, ITOB’I3aHi
3 MepTBOIO JiepeBMHOI0. Cepef; HUX JOMIHYIOTh MUIIOIOi6HI rpu-
3YHM Ta iHmi api6Hi ccaBii, mTaxy, 3eMHOBOAHI i, HABiTh, KOMaXM.
JIvcuiisi, BOBK TaKOXX YXUBJIIThCS TBAPUHAMMU, ITOB’I3aHUMM i3 Mep-
TBOIO JE€PEBUHOI0: MUIIONOiOHI TPU3YHH, OIJIKM, A TAKOXK HTAXU
Ta TXHi 9.

[IpencTaBHMKM KOMaxOITHUX CCABIIiB YXUBJISIThCS MEePEeBAXXHO
pisHOMaHITHMMM 6e3XpebeTHUMM, Cepell SKMX 3HAUHOI0 € UacTKa
CAIIPOKCUJIBHMX KOMax.

3HaUHY UaCTMHY paLiiony 6opcyka (Meles meles) CTaHOBJIATh KO-
MaxM Ta iX JIMUMHKY, 3000y Ti y MepTBilt fepeBuHi. PyitHyBaTH cTapi
ITHi UM KOJIOAM V TIOIIYKaX iCTiBHOTO € 10T0 FaCTPOHOMIUHUM XO0i.

Oco6/mMBO1 yBarM cepef, BEJIMKUX XVDKMX CCABIIiB 3aCITyTOBYE
Benmiab (Ursus arctos). MepTBa iepeBMHa Bimirpae Ha6araTo Baxk-
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JIMBIIly POIb AJIs1 L€l TBAapMHM, HDXK JJI1 BOBKA umM puci. BiH He
JIMIIle BUKOPUCTOBYE i1 IK MIPUXUCTOK, aJIe Vi CIIOXKUBA€E KOPMMU, 3/0-
6yTi B MepTBiil JepeBuHi. Pamion Bemmens nuiie Ha 20 BiICOTKIB
CKJIQJJa€ThCS 3 TBAPMHHOI DKi, MPOTe UBEPTH 3 Hel CTAHOBJISITh JIU-
UMHKY JKYKiB, TIEPEBAXXHO CAIIPOKCWIbHMX. BemmMeni 3106yBaOTh
X, PUIOUNCH Y IePeBMHI, III0 PO3KIada€ThCca. Benmmias 6ypuit BHe-
ceHum go UKV.

MepTBa epeBuHA ¥ TPOGiUHOMY IIaHi BaXK/IMBA i JIJI ITapHO-
KOomMTHMX. Hampuknan, y panioHi AMKMX CBUHEV 3HAUHY UaCTKY
CTAHOBJISITh YKUBi OpraHi3aMu, 37106YTi B TPYXJIABil fepeBuHi. Xoua
OCHOBOIO JXMBJIEHHSI IIMX TBAPUH € POCJIMHHI KOPMM, BOHM UACTO
MOMYTHO CIHOXXMBAIOTh Pi3HOMaHITHY 1KY TBapMHHOTO ITOXOKEH-
H4. I]e MOJTIOCKM, IMUMHKY KOMaX, YXabu, AIIipKN, 3Mii, MUIIIOIIO-
Ii6Hi IPU3YHM, KOMAXOiHi, SMIIs IITaxiB TOIIIO.

3 iHIMX paTUUHUX MEePTBa JlepeBMHA BayKJIMBa JIJIs 6J1aropoj-
Hux oneHiB (Cervus elaphus) 3 pogunau oneHeBux (Cervidae), y parii-
OHIi IKMX YaCTO IpeJICTaB/IeHi rpuby, 30KpeMa Ti, SIKi 3poCcTaloTh Ha
MepTBilt nepeBuHi. HacaMmepen, 11ie oreHbKM Ta iHII canpodiTHi
BUON.

B  4.3. MeTtoauka gocnig)xeHb nNTaxis

O6J1ikM ITaxiB y JlicaXx MPOBAJATHCS JBOMA OCHOBHMMU METO-
JaMM: MapupymHum Ta MmouKoeum.

Iy1s1 3acTOCYBaHHS MapIIPYTHOT'O METOAY, IKMI € HAMO1JIBII IT0-
IIMPEeHNM, 06MPaTh PiKCOBaHI MapIIPyTH, pi3HOT TOBXMHM (Bif
1 KM [0 3 KM), 9Ki 6 OXOIUTIOBa/IM HaMOLIbII TUIIOB] J1icoBi 6i0TO-
. [lvprHa cMyru 1 O6JIiKiB y J1ici 3a3BMUait peKOMEeHIYEThCS
B 50 M (25 M B ofuH 6iK + 25 M B iHImit 6iK), B yMOBaX pigkosiccs
Ta yarapamkis — 10 100 m (50 + 50 M). oC/IimKeHHS IIPOBaIThCS
y I06PY moroAy 3paHKy. B cMmy3i mmprHoo0 50 M 10 yBaru 6epyThCs
yci mTaxu, SKUX MOXKHA BU3HAUMUTU Bi3yasibHO Ta 3a rosiocom (Pas-
kuH, llenmaues, 1990). Takox OOJIIKYIOThCI IITaXM y M0ab0Ti. 06-
PaxXyHOK IIiIIBHOCTi Hace/IeHHsI MTaxiB MOXXHA 3/[iICHIOBATY Ha KM?
a6o Ha 1 KM MapIUIpyTY.

48 [ Mepmea depesuna six cknadosa nicosux exocucmem

O6paxyHOK IIUTLHOCTI HaceJIeHHs IITaXiB Ha KM’ BiOYBa€ThCS
3a hopMyII010:

ne N — mibHicTh HaceieHHs BUy (0C./KM?);

N — cepeHE 3HAUEHHS UMCEJIbHOCTI BUAY Ha MAapUIPyTi;

P - 101112 06CcTEXEeHO1 TepUTOPil (06pax0BYETHCS B KM?, BPaxo0-
BYIOUM JOBXKMHY MapIIPyTy Ta HIMPUHY 006JTiIKOBOI CMYTH).

3HAUHO pifAIIe 1T 06Ky JIiICOBUX IITaXiB 3aCTOCOBYIOTh TOU-
KOBUI MeTOJ. BiH mossirae y BM60pi KOHKPETHMUX TOUOK Ha TeBHil
IUTOII JIicy, BimcTaHb MiX SIKMMM IMOBUHHA 6yTy 200 M. Takmx To-
yoK Moxke 6yTu 10-20. Pagiyc Toukn — 50 M, y MeXXax IKOTO JTOCJTiJI-
HMK (iKCye yci BUaM NTaxiB, SIKi TPAIUISIOTHCS MPOTITOM 5 XB. (Y
IeaKux Bumagkax — 10 xB.). Uepes 5 XB. JOCTIAHUK IPIMYE 10 Ha-
CTYITHOI TOUKM.

IinbHiCTh HAacesTeHHST KOXKHOTO BUJIY B OJIHIN TOULli 06PaXxoBy-
€TbCS 32 HOPMYIIOI0:

Ni=mR? xn,

Ie Ni — minpHiCcTh Hace/1IeHHS BUIY B OJIHiN TOULIi;

N — cepeJHE 3HAUEHHS UMCeJIbHOCTI BUY Y KOXKHiV TOULli;
R - pagiyc Touky (Hampukiag, 50 M)

CepeHe 3HAUEHHS IMIJIBHOCTI HacesleHHS (0c./KM?) 06paxoBy-
€THCS 32 POPMYJIOIO:
N = NitNi+Nit--Ni
10

b

e Ni — WiIbHiCTh HaceleHHs BUAY B OAHIN TOUILi;
10 — KiJIbKiCTh TOUOK.
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B 4.4 3anuraHHs ans nepeBipKu

1. SIka TakCOHOMiUHa Irpyma NTaxiB HaMbiIbII TiCHO MOB’sA3a-
Ha 3 MEPTBOIO JIEPEBUHOIO?

2. HasBiTb KiJIBKiCTh UEPBOHOKHIXHMX BUJIIB cepef] Ha3eM-
HUX XpeOeTHMX, SIKi 3a/IeKaTh BiJl MEPTBOI JepeBMHM Y Jlicax?
Yomy, Ha Ballly AYMKY, BOHU IIOTpPallWIM Yy TPyIly 3arpoKyBaHUX ° poM, sikuit Bimo6pakae 6ara-
BUZIB i TOTPe6YIOTh 0COOIMBOI OXOPOHM? . n lcn FI M o Ba TO NPUPOJHUX €JIeMEeHTiB, i BiH

3. SIki ocHOBHi MeTOAM OOJIiKiB ITTaXiB 3aCTOCOBYIOTHCS V JTiCO- CTa€ 3araJIbHUM OPiEHTUPOM JJIsI
BUX €KOCUCTeMax? NPUPOSHMX JIiCiB y E€Bpori. Ko

B JIiCi € TOCTATHBO MOTPiIOGHNUX TUIIIB MEPTBOI JepeBMHM, BiH, IITBU/I-
1e 3a Bce, 6yJe IOCUTh IPUPOITHMUM. [OCTiZHMKM Ta YPsSAyu 3apas
OIIiHIOIOTh MEPTBY AepeBUHY B Jlicax, 006U 3’sICYBaTH, CKiJIbKU il
Ma€ GYTH y 3aIIOBiTHOMY JIiCi SIK eTaJIOHi, a CKiJIbKM — Yy TOCIIofap-
CbKUX Jj1icax. O6CAT MepTBOI epeBUHU 3a/IeKUTh BiJl TPOAYKTUB-
HOCTi, XapaKTepy IPUPOSHMX 30YpeHb, CTafAiM CyKIlecii, icTopii
JIiCy Ta JII0ZICBKOr0 BTpPyUYaHHS. TUIT MepTBOI JiepeBMHMU i Tpa€EK-
TOPpid ii po3kTamanHs (CrIoci6, IKMM JIEPEBO PYMHYETHCS 3 UACOM)
3aJIeXaTh Bif criocoby 3arubesi (ymap GIMCKaBKM, ITOIIKOMKEHHS
6ypelo, ITocyxa, XBOpoOM TOII[O).

MepTBa epeBUHA € Oy)Ke OVHAMIUHOK CHUCTEMOIO 3 XapakKTe-
pUCTUKaMU, 110 Ge3repepBHO 3MIiHIOIOTHCS. 3MiHU € Pe3y/IbTaTOM
3MiH po3TainyBaHHs (HaIpMK/Iamd, HagiHHS AepeB) i HapOCTaHHI
po3mnagy MepTBMX TKaHMH. IlimTpumka 6iopisHOMaHITTS jiciB 3a-
JIOXKUTH Bij 6e3repepBHOTO i cTabi/IbHOTO HAAXOMKEHHS Tpy6ux
JIEPEB’THUCTUX PEITOK, sTKe 36aJTAaHCOBYETHCS IIBUIIKICTIO iX MiHe-
pastizanil uM BTpaTH Uuepes3 TaKi MPoLecH, sIK OXKEXi.

[ligcymoByoOUM, 3a3HaUMMoO, L0 MepPTBa JepeBMHA € HAA3BU-
YalHO BaYKJIMBOIO JIJISI BeJIMUE3HO1 KUTBKOCTI YXMBUX OpraHi3mib.
ApKe BOHA € He OJHMM OCEJIUINEM, a (POpPMYeE AECITKM MIiKpo-
OCeNIuL, SIKi HaZal0Th NIPUTYJIOK i DKY A1 TUCSY BUIIB pi3HOMA-
HITHMX JTiICOBMX MEIIKaHIIB. BimcyTHiCTh a60 HemOCTAaTHSI Kislb-
KiCTb MepPTBOI JIepeBMHU B JIICOBUX €KOCUCTEMax IPU3BOJIUTH JI0
3HAUHMX, iHOMAI HEITOIpaBHMX BTPAT 6iopi3HOMaHITTS. BpaxoBy-
10uUM, 110 Ha GBI YyacTUHI EBPOINM aKTUMBHE roCOolapiOBaHHS

MepTBa JIlepeBMHA € iHAUKATO-
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B JIicax TPMBAE BXKe TUCSUi POKiB, JIIOACTBO BXXe 3aBAAJI0 UMMaJIOl
IIKOAM OpraHi3amam, §Ki IOB’s3aHi came 3 MepTBOK JIepPeBMHOIO.
[HTEeHCVBHE BUKOPUCTAHHA 11 K APOB, NIPU3BEJIO, HA NYMKY BUe-
HUMX, 0O 3HAUHMX BTpaT 6iopisHOMaHiTTS. Ha OCHOBi umciieHHUX
3HAXigOK Yy TOPOBUX POMIOBUINAX i OYPIITHHI MU 3HAEMO, IO 3a
OCTaHHi KiJIbKa TUCSU POKiB 6araTo BUIIB CAaIIPOKCMJIBHUX JXXYKiB
BMMEPJIM CaMe uepes Te, 110 iX CepeIoBUIIe ITPOKMBAHHS 3HMKIIO.
Tomy 36i/TbIIIEHHST UACTKM MEPTBOI JIEPEBUHM Y JIicax € 3aII0PYKOI0
30epeXKeHHs ¥ 3HAUHOI UaCTKM HAIIoro 6iopisHOMAaHITTS.
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Puc. 1.1. Tunu mepmeot
depesuHu 8 onadi

Fig. 1.1. Types of dead-
wood in the litter

Puc. 1.2. Mepmaa depeguta
JHcusux depes — s10posa uacmu-
Ha y cmosbypax i KopeHsx

Fig. 1.2. Dead wood
of living trees: the core part
of the trunks and roots




Puc. 1.3. Caixcuti (2.2) i cmaputi (2.3) cyxocmiti
Fig. 1.3. Fresh (2.2) and old (2.3) standing deadwood

Puc. 1.4. ITosanera mepmaa depesuHa: Yisi depesa 3 KOPiHHIM i KPOHOW

Fig. 1.4. Lying deadwood: whole uprooted trees with crown

Puc. 1.5. Ilosanena mepmaa depesuHa:
Mmepmai cmosbypu depes ma ix uacmunu (3.2) i moacmi einku (3.3).

Fig. 1.5. Lying deadwood: dead tree trunks and their parts (3.2),
and thick twigs (3.3).



Puc. 1.6. Ilepwia cmadis — ceixca abo uje Hepo3xknadeHa 0epesuHda Puc. 1.8. Tpems cmadist — iHMeHCUB8HO20 po3Kady

Fig. 1.6. Stage 1 — fresh or still not decomposed wood Fig. 1.8. Stage 3 — intense decomposition

poskany

Puc. 1.7. [lpyea cmadisi — nouamkoeo2o po3xknady Puc. 1.9. Yemsepma cmadist — n08H020 p0o3Knady

Fig. 1.7. Stage 2 — initial decomposition Fig. 1.9. Stage 4 — full decomposition



Puc. 2.1. A - cudsui nnodosi mina moxymv 6ymu KonumonooibHi, ne-
puHonodi6Hi (Fomes fomentarius); b — poanpocmepmi nniodosi mina
y 8u2na0i KIpKU uu niieKu, sIKi MOXymb ymeoprsamu nceedouanuH-
ku (Peniophora aurantiaca); B — nanig-cudsui nio0006i miia 3 Hixc-
koto (Piptoporus betulinus); T' — @isnonodi6Hi, cnmoweni (Laetiporus
sulphureus); I — xopanonodi6ui (Hericium coralloides); J] — nanvye-
nodibHi (Xylaria polymorpha); E — 3 yenmpanvHoio Hixcxoro (Lentinus
substrictus); € — 3 excyenmpuuHoro Hixckorw (Picibes badius); K- 3 60ko-
8010 Hixckorw (Pleurotus ostreatus).

Fig. 2.1. A - sessile fruiting bodies may be hoove- or bracket-shaped, feather-
bed-shaped (Fomes fomentarius); b — spread fruit bodies in the form of crust
or film, which can form pseudocaps (Peniophora aurantiaca); B — semi-sessile
fruiting bodies with a stipe (Piptoporus betulinus); I’ — handfan-shaped, flat-
tened (Laetiporus sulphureus); I — coral-like (Hericium coralloides); /I - fin-
ger-shaped (Xylaria polymorpha); E — with a central stipe (Lentinus substric-
tus); € — with an eccentric stipe (Picibes badius); K- with a side stipe (Pleu-
rotus ostreatus).

Puc. 2.2. ®opma zimenogopa 2pubis: a — nabipunmosuii (Daedalea
quercina), 6 — nnacmunuacmuii (Daedaleopsis tricolor), 6 — inpekco-
euti, 3y6uamuti (Trichaptum biforme), e -mpy6uacmuii 3 OKpyaIuUMU
nopamu (Fomitopsis pinicola); s — mpy6uacmuii 3 He3zpabHUMu nopa-
mu (Gloeophyllum odoratum), d — 3 eumserymumu nopamu (Polyporus
arcularius), e — mpy6ouxu 8invHi, He 3'€OHaHi mixc coborw (Fistulina
hepatica), € — enadenvkuti (Stereum subtomentosum), x — wunacmuil
(Hericium cirrhatum), 3 — 201xonodi6Hi sidpocmxu (Hericium coralloides).

Fig. 2.2. The form of the fungi hymenophore: a — labyrinthine (Daedalea quer-
cina), 6 — lamellae (gillic) (Daedaleopsis tricolor), 6 — teeth-shaped (Trichap-
tum biforme), 2 — tubular with rounded pores (Fomitopsis pinicola); s — tubu-
lar with awkward pores (Gloeophyllum odoratum), 0 — with elongated pores
(Polyporus arcularius), e — tubules are free, not interconnected (Fistulina he-
patica), € — smooth (Stereum subtomentosum), s — barb-shaped (Hericium
cirrhatum), 3 — needle-like outgrowths (Hericium coralloides).



Puc. 2.3. A - Geastrum fimbriatum, b — Lycoperdon perlatum
B — Cyathus striatus, I' — Xylaria polymorpha.

Fig. 2.3. A — Geastrum fimbriatum, b — Lycoperdon perlatum
B - Cyathus striatus, I — Xylaria polymorpha

Puc.3.1. 3o8HiwHill 8u2nsd
nacmxku Ha KOMax, uio po3-
8UBAIOMBCS 8 NOPOHCHUHAX
depes. [IopoxHUHA KOHMAaK-
MYE 3 SPYHMOM.

Fig. 3.1. Example of a trap for
insects developing in tree cav-
ities. The cavity is in contact
with the ground.

Puc.3.2. 306HiwHill 8uasnsnd
NAcmMKu Ha KOMAax, uo po3-
8UBAIOMBCS 8 NOPOHCHUHAX
depes. Omeip nopoMHUHU
6e3 KoHmaxmy 3 SPyYHMOM.

Fig.3.2. Example of a trap
for insects developing in tree
cavities. The cavity has no
contact with the ground.



Puc. 3.3. 3osHiwHili suessnd
wmyuHoi 0eHOpomesibMu.

Fig. 3.3. Example of an artificial
dendrotelma.

Puc.3.5. 308HiwHill
8u271510 KOMOIHOBAHOT
npo30poi nacmku
(nonimpan).

Fig.3.5. Example of a
combined transparent
trap (polytrap).

Puc.3.4. 308HiwHil

8U2J150 NPUPOOHOT Puc.3.6. 3oeHiwHill

derdpomenbmu. 8U2J1510 KOMOIHOBAHOT
Fig.3.4. Example of a nacmku 3 #06moto
natural dendrotelma. JIUKOM0.

Fig.3.6. Example of a
combined trap with a
yellow funnel.




Puc.3.7. 308HiwHil 6U-
27150 8UB00K0801 Kamepu
07151 KOMAax, Wo po3euUsa-

10MbCsl 8 0epesuHi.

Fig.3.7. Example of a brood
chamber for insects devel-
oping in wood.

Puc.3.8. 308HiwHill
suanso 8UB00K080T Kame-
pu 07151 KOMAax, w0 po36u-
8a0OMbCsl y KCUNOMpPOg-

HUX 2pubax.

Fig.3.8. Example of the
brood chamber for insects
developing in xylotrophic

Puc.3.9. 3o6HiwHil
suensad cuma 0Jisl npo-
CI08AHHS MPYXSIBUHU

depes.

Fig.3.9. Example of a
sieve for sifting of the
wood rotdust.

Puc.3.10. 308HiwHil
suass0 NoomHa 0
p0o360py MPyXASABUHU
depes.

Fig.3.10. Example of a
tissue for analysis of wood
rotdust.



Puc. 4.1. Canamardpa 8oeHsHa, abo nasmucma
(Salamandra salamandra) KoMphopmHo nouysacmcst
ceped mepmaot depesuru (Pomo B. ITokuHbuepedu,).

Fig. 4.1. The fire salamandra (Salamandra salamandra) feels comfortable
among the dead wood (Photo by V. Pokynchereda).

Puc. 4.2. Ponyxa 38uuatiHa (Bufo bufo) suxopucmosye
mpyxJisei Konoou i nwi six cxosuuia (Pomo B. I[okuHbuepedu)

Fig. 4.2. The common toad (Bufo bufo) uses rotten logs
and stumps as a shelter (Photo by V. Pokynchereda).

Puc. 4.3. JKa6a mpae’siva (Rana temporaria) —
munosuti npedCmMasHUK aicosoi hayHu, miCHo noe’a3aHoi
3 Mepmaeoio depesuHoro (Domo B. [TokuHvuepedu,).

Fig. 4.3. The common frog (Rana temporaria) is a typical representative of
the forest fauna, closely related to deadwood. (Photo by V. Pokynchereda).

e

Puc. 4.4. Yepenaxa 6onomua (Emys orbicularis)
y 8onoaux ymosax npasuicy (Pomo 0. Cmaxkesuu-BonocsaHuyk)

Fig. 4.4. The European pond turtle (Emys orbicularis)
in humid virgin conditions (Photo by O. Stankiewicz-Volosianchuk)



Puc. 4.5. Camuys dsmna 6inocnuxHoz2o (Dendrocopos leucotos) Puc. 4.7. Binvwanka (Erithacus rubecula) Ha Kyni xmusy
Ha cmosbypi haymHo2o 0y6a y pizHosikosomy 0y6080-2pabosomy (®omo 0. CmaHkesuu-BonocsHuyK)

nici (Pomo O. Cmankesux-Bonocanuyx) Fig. 4.7. The European robin (Erithacus rubecula) on a pile

Fig. 4.5. Female white-backed woodpecker (Dendrocopos leucotos) of woodbrush (Photo by O. Stankiewicz-Volosianchuk)
on a trunk of a dying oak in an uneven-age oak-hornbeam forest
(Photo by O. Stankiewicz-Volosianchuk)

Puc. 4.8. Hiunuys doszosyxa (Myotis bechsteini)

Puc. 4.6. Cunuys senuxa (Parus major) 63umky nio uac 3umieJii 8 WMonvbHI Ha mepumopii Kapnamcvkoz2o
(®omo 0. Cmankeguu-BonocsaHuyx) 6iocchepHozo 3anosioHuxa (Pomo B. [TokuHbuepeou).
Fig. 4.6. The great tit (Parus major) in winter Fig. 4.8. Bechstein's bat (Myotis bechsteini) overwintering in a tunnel on the

(Photo by O. Stankiewicz-Volosianchuk) territory of the Carpathian Biosphere Reserve (Photo by V. Pokynchereda).



DEADWOOD AS
A COMPONENT OF FOREST
ECOSYSTEMS

educational and methodological handbook for universities

Uzhhorod, RIK-U, 2022



UDK 574.4:630%*81-026.82](075.8)

D52

D 52 Deadwood as a component of forest ecosystems: educational and
methodological handbook for universities / Editors: Ya.S. Hasynets, R.T.
Volosyanchuk, O.I. Stankiewicz-Volosianchuk. — Uzhhorod: RIK-U, 2022. -
128 p.

Educational and methodological handbook «Deadwood as a compo-
nent of forest ecosystems» can be used for teaching bachelor’s and mas-
ter’s programs at the faculties of nature sciences of higher educational in-
stitutions, where the role and importance of deadwood in forest ecosystems
are considered: «Protection and rational use of forest ecosystems», «Prin-
ciples of sustainable management of forest ecosystems» and «Ecosystem
mapping and evaluation of their ecosystem services. It contains method-
ological materials on determining types of deadwood in forests, stages of
deadwood decomposition, studying xylotrophic fungi and saproxylic in-
sects as well as some groups of vertebrates that are closely related in their
life to deadwood.

The handbook consists of an introduction, three chapters, afterword, and
self-examination questions for each chapter. The handbook also contains a
block of color photo illustrations that accompany the described methods.

Authors: Stankiewicz-Volosianchuk O. (introduction, 3.1, 3.2, afterword),
Shparyk Yu. (Ch. 1), Hleb R. (2.1), Diedus V. (2.2), Pokynchereda V.
(34, 3.2), Volosyanchuk R. (introduction, afterword).

Reviewer:  Kish R. Ya

Engish translation: R. Volosyanchuk

Recommended for printing by the Scientific Council
of the Faculty of Biology, Uzhhorod National University,
Minutes N2 4 of 15.11.2021

The handbook was published within the framework of the project «Promote
deadwood for resilient forests in the Romanian-Ukrainian cross-border region
(RESFOR)», funded by the European Community through the European
Neighborhood Instrument, Joint Operational Programme «Romania-Ukraine
2014-2020» (EMS-ENI code: 2soft / 1.2 / 13).

ISBN ISBN 978-617-8046-47-7 © «EKOSPHERA» NGO, 2022

© LLC «PIK-V», 2022

CONTENT
INTRODUCTION ....cuuueeeiieeeernnneeeeeeccsssnneesssssssnnnssssssssssnnnssssssns 75
1. DEADWOOD AS AN INTEGRAL PART OF THE FOREST

ECOSYSTEM .....ccceecrrccrreemeenmeenneennsessssssessssssssssssssssssssssssssssssssssses 77

1.1. Methods for identification of deadwood decomposition
SRS ceeierrreeeereeerenneeeeeereaneeeeeeerannesseerrnsnnseseeennnnnssessarenns 80
1.2. Functions of deadwood .........cccceeevveeerrcnnneeeriesnneeenncnnees 81
1.3. CoNtrol QUESHIONS ..uvvveeeeeeeeeiieieeiirrrreeeeeeeeeeeeeeernnnnneeeeens 83

2. FUNGI AS AN IMPORTANT COMPONENT OF THE FOREST

ECOSYSTEM ...iioiiiivuneriiressssssnneninssssssssssssssssssssssssssssssssssssssssssssss 84
2.1. Saprotrophic wood macromycetes (xylotrophs, wood-

destroying fungi).....ccceeveeeveeeceeeieesceeereeecreeeeeecreeeeeeeaeens 85

2.2. Trophic niche of Xylotrophs.......ccceevvveeerecrreeeriesrnneeenennne 86

2.3. Wood rot and its characteristics ........ccceevueerrreeerireeerinneen. 86

2.4, MethOdOLOZY ...cccvereurerruireieneeneieeeeseteeeessnteeeesneeeeesane 90

2.4.1. Methods of fungi identification ....... .92

2.4.2. Diagnostics of forest ecosystems ..... .92

2.5. CONtrol qUESHONS ..ceeuveereeeerereerereersreeeeeeeeseeessneesssaeens 94

3. SAPROXYLIC INSECTS.....cuuuueeiiiiiiirrrnneeisccsssssnneeessssssssssssnessssns 95

3.1. The role of insects in the decomposition of wood .......... 95

3.2. MethOdOlOZY ...ceeevverreeerrcrirrererereeeeeeereeeeeesneesesneessneens 97

3.3. Control qUESHONS ..ceeeuverrerreerereerereeeereeeereeeerreesereenenne 100



4. FOREST VERTEBRATES ASSOCIATED WITH DEADWOOD....... 101

4.1. Deadwood as a place of shelter or reproduction .......... 101
4.1.1. Ray-finned fishes reeeereeaenenenes 101
4.1.2. Amphibia reeeereeaeneneaes 102
4.1.3. Reptiles... rereeneenetenane 103
4.1.4. Birds........ rreereseeaeaenne 104
4.1.5. Mammals rrereeesrenreane 109
4.2. Deadwood as a feeding for vertebrates.....c..covveeeereeiunnes 112
4.2.1. Ray-finned fishes............ rrereererreneeaennes 112
4.2.2. Amphibia ververeeerereanas 112
4.2.4. Birds........ rereresnneesnnennns 113
4.2.5. Mammals ........... vereereesrerennes 114
4.3. Methods of studying birdsS........cceeveerreerneeerecsrneerressnnes 115
4.4, Control qUESHIONS ..ccvvieeeeeeiirrrreeeeeeeeeeceercrrreeeeeeeeeeeanans 116
AFTERWORD ....ccceiieeeeernnneeeeeceessnnneessecsssssnnsessessssssnnnssssssssssnnns 117
BIBJTIOTPA®IS / REFERENCES ..........ouueeeeieeccccnneeeeeeccccnnnnnenes 119

1d trunks, dying or dead trees,

o fallen trunks and branches,
I nt ro d u Ct Ion stumps and uprooted trees form one

of the richest and, so far, underesti-

mated habitats for the world’s bio-
diversity. Deadwood is, in fact, a whole microcosm — a microecosys-
tem in the forest that gives life to a huge number of species. Insects
and other invertebrates live and feed on deadwood beyond closely
related to it fungi, mycetozoa, mosses and lichens. Vertebrates — am-
phibians, reptiles, mammals and birds — also depend on deadwood
in the forest. In general, species that depend on deadwood at cer-
tain stages of their development are called saproxylic (ancient Greek
oamnpoo — rotten, &0Ao — wood). Saproxylobiont are organisms that
live in deadwood at a certain stage, saproxylotrophic — those that
feed on it.

We may often hear a the misconception that an old-growth forest
with a lot of deadwood is a breeding ground for forest pests and dis-
eases. But in reality this is not the case: experts say that the full cycle
of wood decomposition in forests that do not undergo human inter-
vention, involves a consequent chain of many fungi and insects. And
the various species that live and feed on deadwood regulate each
other’s populations and ability to spread. So, saprotrophs and sap-
roxylotrophs «eat» only weakened or damaged trees. And strong and
healthy neighbors live for hundreds of years...

However, maintaining the biodiversity of forest species is not the
only function of deadwood. For example, an uprooted tree in a forest
is not only home to hundreds of xylotrophic and saproxylobiont spe-
cies, it also plays an important water-regulating role. As a result of
falling of an uprooted tree, a crater-hillock land microforms typical
for virgin forests are created, which very well detain a water drain.
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So precipitation and melted snow remain in the forest, and forest
streams and creeks are filled with water evenly and gradually. If the
relief allows, uprooted trees contribute to the formation of forest
micro-reservoirs or micro-swamps, where the black stork willingly
feeds and the pond turtle lives. By the way, both species are listed
in the Red Book. According to this principle, skidding roads should
be reclaimed in commercial forests: so that the forest does not lose
water and prevents the formation of floods.

Deadwood has another useful and important function — climat-
ic. Deadwood stores up to 10% of the carbon that a tree has accu-
mulated over a lifetime through chemical bonds (food chains) in
other saprotrophic organisms and in soil. The remaining 90% of the
carbon is returned to the air, but not at one moment, as is the case
with burning firewood, but gradually. This gradualness is stretched
for decades while the process of decomposing deadwood continues.
Therefore, it is important to leave more deadwood in the forests, and
use for fuel fuller the wood industry residuals and supply from ener-
gy plantations of willows, Robinia, paulownia, poplars, etc.

On the example of old-growth forests, one can observe how a
natural forest lives without human intervention. The forest does not
rot, but gives life to itself and other forest inhabitants. Not only fun-
gi, mosses, lichens, ferns or vascular plants, but also young under-
growth of spruce, fir and beech grow on decomposing fallen trees.
After all, rotten deadwood is the best substrate for self-regeneration
of the forest.

What is deadwood, its subtypes and ways to determine the stag-
es of decomposition, who inhabits it and which of its forest dwellers
is trophically related to it, what are the functions of deadwood - all
these issues are revealed in the proposed handbook «Deadwood as a
component of forest ecosystems».
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eadwood is an integral

'I. Deadwood as an Dpart of every forest eco-

system: dry branches and

integral part of the whole trees that died out
forest ecosystem due to natural selection or

external factors (calamities,
wildlife, diseases, pests, anthropogenic impact, etc.). If earlier, in
managing forests for commercial timber, deadwood (dry trunks
that could be used) was removed from forests for profit, then with
the reorientation of forestry to inexhaustible (sustainable) forest
management in recent decades, more and more attention is paid to
nature protection significance and other useful functions of dead-
wood. In Ukrainian forestry science, the terms «detritus» and «mort-
mass» synonymous to some extent with the term «deadwood» are
also widely used. Their differences from deadwood are that detritus
and mortmass also include non-woody dead organic matter — mostly
fallen leaves and needles. It should be noted that in Ukraine there
are various well-developed tables on the stocks of living and dead-
wood in the stands of many forest species (Lakyda, 2002; Shpakivs-
ka, Maryskevych, 2009; Ukrderzhlisproekt, 2012; Shvydenko et al.,
2014; Bilous, 2014).

The significant increase in the interest of scientists, practitioners
and the public to the deadwood in forests has been the result of spe-
cial attention to primeval forests, where the deadwood is an integral
part, at the beginning of the 21st century. The studies of primeval
forests at this time received a new impetus, which resulted in vari-
ous scientific publications, inclusion of primeval forests of Ukraine
and Slovakia into the list of the UNESCO Natural Heritage Sites (the
only such site in Ukraine) and legislative registration of virgin forests
as a national level nature protection units in Ukraine. Great interest
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in deadwood has led to the emergence of its various classifications
and definitions (Stierling, et al., 1994; Stevens, 1997; Humphrey, et
al., 2002; Humphrey, Bailey, 2012; Belous, 2014; Bace et al., 2019).
So, some authors (Fridman & Walheim, 2000; Christensen et al.,
2005) distinguish only two types of deadwood: standing and lying;
while others use more detailed classifications with four or five types
of deadwood (Kirby et al., 1998; Schuck et al., 2004; Travaglini et
al., 2007). The main classifications distinguish standing and lying
deadwood, and the treshold between them is the angle of inclination
from the vertical: for example, 45° (Harmon & Sexton, 1996; Rondeux
& Sanchez, 2009; Merganicova et al., 2012) or 30° («Sanitary rules
in the forests of Ukraine», 1995). The legislation of Ukraine already
uses terms and definitions related to deadwood (Protocol to the Car-
pathian Convention on Sustainable Forest Management, 2011; Law of
Ukraine... on the protection of virgin forests..., 2017; Methodology of
identification of virgin, quasi-virgin and natural forests, 2018).

Let’s start with the definition of the term deadwood:

— coarse woody debris formed in the process of forest develop-
ment and growth (definitions.net);

— dead trunks (standing dead trees) and dead logs (lying
wood)) (Forest: deadwood, 1995);

- all woody material in forests that is no longer alive, i.e. dead
trunks or parts thereof, dead branches of all sizes and dead
roots, but not deadwood of living trees (Harmon & Sexton,
1996);

— all pieces of deadwood, such as dead trunks, stumps, branch-
es and large roots, on the ground in forest ecosystems or in
forest streams (IUFRO, 2000);

— all deadwoody forest biomass that is not contained in litter
but stands in a stand, lies on the ground or is located in the
ground. Deadwood includes wood of trunks, branches and
roots, the average diameter of which is larger than or equal
to 10 cm, although for some countries this diameter may be
different (FRA-2015);

— the total volume of standing and lying coarse wood debris
pieces with a diameter of > 7 cm (over the bark, thinner at
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the end), and 1.0 m minimal length. Thus, a single piece
of woody debris may have a section (coarser than 7cm) ac-
counted for in the deadwood volume and a section (thinner
than 7 cm) not accounted for in the deadwood volume. Only
above-ground material is included in deadwood (RESFOR
Field Protocol).
In general, the following types of the dead woody material are
formed in a forest ecosystem (Shparyk et al., 2010; Shparyk, 2016):
1. Litter (annual) is divided into the following subtypes (Fig.
1.1):

1.1.Small branches (not necessarily dead) that fall from the tree
to the ground due to various factors. Their length is preferably
less than 1 m and a diameter of about 1-2 cm.

1.2. Medium branches — mostly 1-2 m long and about 3-5 cm in

diameter.
Note that the forest litter of non-woody organic matter (leaves,
needles, this year’s shoots, fruits, etc.) is not considered as dead-
wood.
2. Standing deadwood is divided into the following subtypes:
2.1.Deadwood of living trees: core part in trunks and roots of
living trees (Fig. 1.2).

2.2.Fresh standing deadwood: dead (dry) trees of all sizes and
species that have not inclined from the vertical position, ac-
cording to the Sanitary Rules in the Forests of Ukraine, for
more than 30 (in many scientific publications — 45) degrees,
and their crown is still present (Fig. 1.3).

2.3.01d standing deadwood - dead (dry) trees of all sizes and
species that have not inclined from the vertical position for
more than 30 (45) degrees, but without crown (some dry
first-order boughs may still remain — Fig. 1.3).

3. Lying deadwood is divided into the following subtypes
(Fig. 1.4 - 1.5):

3.1.Whole dead trees (with roots and crown) lying on the
ground or standing, but, according to the «Sanitary Rules
in Forests...», are inclined more than 300 (in most scientific
publications — 450) from the vertical.
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3.2.Dead tree trunks and their parts lying on the ground or
standing, but inclined more than 300 (450) from the vertical.

3.3.Thick branches: dead branches that lie on the ground and
have a length and thickness bigger than certain threshold
values (e.g., in the RESFOR project — more than 1 m and
7 cm, respectively).

Note that bark that has already fallen off the trunk or branch-
es is not considered as deadwood, because in most cases it is al-
ready modified by insects and fungi and does not contain wood. It
is also important to understand that stocks of deadwood in forests
can range from a few percent in young stands to 100% in dry (dead)
forests. The closest to natural values are stocks of deadwood in pri-
meval forests, where they comprise about 15% of living wood stocks
or 810 annual increments of wood (Shparyk et al., 2010; Shparyk,
2016).

1.1. Methods for identification of deadwood
decomposition stages

The value of deadwood for the forest ecosystem is determined by
its types, discussed above, and its stages of decomposition (Triska
& Cromack, 1980; Zimmerman et al., 1995; Humphrey et al., 2002;
Rondeux & Sanchez, 2009; Belous, 2014). A decomposition stage of
deadwood is the ratio of tissues in the wood with varying degrees of
change in color, elasticity and structure (decaying). Many authors
suggest classifications with five stages of deadwood decomposition.
The RESFOR project also used a 5-stage scale. In Ukrainian legisla-
tion, a 4-stage scale is used (Methodology for determining the affili-
ation of forest areas to virgin, quasi-virgin and natural forests, 2018):

- Stage 1 (Fig. 1.6)): fresh or not yet decomposed wood (a knife

blade with a slight pressing along the wood fibers penetrates
only through the bark);

— Stage 2 (Fig. 1.7)): the initial decomposition (a knife blade

with a slight pressing penetrates through the bark and for a
few centimeters deep into the wood along the wood fibers);
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— Stage 3 (fig. 1.8): intensive decomposition (a knife blade
with slight pressing penetrates for all its length through the
bark and into the wood along the fibers);

— Stage 4 (Fig. 1.9): complete decomposition (knife blade with
slight pressure penetrates for its entire length into the wood
along along and across the fibers).

When determining the stage of deadwood decomposition, it is

important to keep in mind the following:

— the most accurate method of deadwood decomposition stag-
es identification is by slight pressing with a pocket knife
blade into the wood;

— one element of deadwood (for example, a fallen trunk) may
have several stages of decomposition and its thinner parts
have a higher stage of decomposition (decaying faster);

— in more fertile and moist forest types, deadwood decays fast-
er than in poorer and drier forest types.

B 1.2. Functions of deadwood

The most important functions of deadwood in forest ecosystems,
by the analysis of scientific literature (Zlatnik, 1936; Triska, Cromack,
1980; Korpel, 1995; Stevens, 1997; Lakida, 2002; Schuck et al., 2004;
Humphrey, Bailey, 2012; Shparik, 2016), are:

1. Hydrological function (formation of microrelief) is per-
formed practically by all types of deadwood, first of all by lying
deadwood, and it is realized through: redistribution and retention
of surface water runoff by deadwood elements; formation of pit mi-
crorelief from trees falling with root systems, which also regulates
runoff; transfer of surface runoff into soil through cavities left after
root decay; water retention in the elements of deadwood due to their
decay.

2. Climatic function (carbon deposition) is also performed by
all types of deadwood, primarily lying deadwood and small branch-
es, and it is realized through: carbon deposition due to decaying
wood, which increases the amount of carbon in the soil (2-3% of the

Deadwood as a component of forest ecosystems - 81



deadwood stock); carbon deposition in the soil due to the involve-
ment of deadwood elements in food chains (<1%); carbon deposition
in the fungi fruiting bodies, lichens, etc. (<1%). It should be kept in
mind that maintainong wood in the forest significantly increases the
carbon deposition on the forest plot, as there is a direct link between
phytomass and carbon stocks. However, this effect lasts only until
the point when increase of deadwood and its losses from decay is
balanced, which is equal to the duration of complete decay of the
wood determined by the tree species (40-50 years for beech), and in
chemical context the processes of burning and decaying are practi-
cally identical.

3. Fertilitarian function (improving soil fertility) is performed
mainly by all types of fallen deadwood and root deadwood, and it
is realized through: involvement of humus (the result of deadwood
decaying) into the soil biochemical processes to improve their fer-
tility («black streams»); improving the hydrological regime of soils
(gleying prevention) by increasing their porosity by root deadwood.

4. Regeneration or reforestation function (micro-habitats for
undergrowth) is performed mainly by dead tree trunks and their
parts in the last stages of decomposition, and it is realized through:
formation of places for tree seed germination on the decayed dead-
wood under conditions of very rocky soils; formation of places for
tree seed germination on fine soil spots retained by deadwood from
surface runoff under conditions of very rocky soils.

5. Mechanical function is performed by deadwood (core part)
of the trunk of living trees and trunks of dead trees, and it is real-
ized by keeping the crown in a vertical position due to the sufficient
strength of the trunk deadwood. The share of the core part (dead-
wood) in the trunk of living trees increases with age and can reach
90% of the cross-sectional area; keeping young trees from landslides
on very rocky soils by dead tree trunks.

6. Anti-erosion function (prevention of soil destruction)
is performed by all types of deadwood, and it is realized through:
standing deadwood, which helps to transfer the surface runoff (the
main factor of water erosion) into soil due to vertical holes from dead
roots; lying deadwood, which delays and / or redirects the surface

82 [ Mepmea depesuna six cknadosa nicosux exocucmem

runoff, i.e. reduces its destructive force; litter, and small and medi-
um-sized branches that protect the soil from destruction by forestry
machinery: it is recommended to chop and scatter branches from
felled trees on forest roads (skidding trails).

7. Nature conservation function (maintenance of biodiversity)
is performed by all types of deadwood, and it is implemented through:
micro-habitats in the deadwood, which are ecological niches for many
living organisms (mainly insects, fungi and plants); trophic connec-
tions (as a food source) with many living organisms (mostly insects
and fungi); improving the protective properties of forest ecosystems
for most of their «inhabitants» (hiding places for small animals).

Of course, the above functions of deadwood are not a complete
list, but only the most important ones to be taken into account in the
practice of forest management. For example, for the development
of tourism and recreation, the cluttering function of all deadwood
subtypes is important — its impact significantly slows down and may
even completely stop the movement of people through forest mas-
siffs. On the contrary, the landscape function of all deadwood sub-
types is positive for recreation - its presence significantly improves
the recreational value of forests, etc.

For proper management of deadwood in forests, it should be kept
in mind that the closest to natural values are deadwood stocks in pri-
meval forests, where they account for about 15% of live wood stocks
or 8-10 annual increments of wood (~100 m3 / ha in pure beech pri-
meval forests). Depending on the tasks defined by the legislation for
individual forest plots (forest categories). To achieve maximum effi-
ciency of forest management, stocks and types of deadwood on the
plots may differ from the primeval forests,

B 1.3. Control questions

1. What is deadwood and what subtypes is has?

2. List the functions of deadwood in a forest.

3. How many decomposition stages of deadwood are and how to
identify them?
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he forest ecosystem is a
2. Fungi as an important 1 complex system of or-

ganisms, in which fungi are
component of the one of the most important

forest ecosystem components. Fungi are a

kingdom of living eukaryotic
heterotrophic organisms that do not have chlorophyll and reproduce
by spores, and their thallus is represented mainly by hyphae. Unlike
other eukaryotic organisms, they feed by absorbing nutrients from the
substrate by the vegetative body, which is formed by the interweaving
of hyphae (mycelium). According to various estimates, the diversity
of fungi on Earth is between 1.5 and 2 million species (Hawksworth,
2001; Kirk et al., 2008; Blackwell, 2011). Depending on the substrate
on which the mushrooms grow or feed, there are the following main
ecological groups:

e Symbiotrophic macromycetes (mycorrhizal agents) — macro-
mycetes, which in the course of their life development form
mycorrhizae on the roots of trees, grasses and shrubs;

e Saprotrophic soil macromycetes (saprotrophs) — macromy-
cetes that feed on dead organic matter and use for food forest
debris, litter or the upper humus layer of the soil;

e Saprotrophic wood macromycetes (xylotrophs, wood-destroy-
ing fungi) — fungi that grow on woody substrate (branches,
trunks, roots, stumps) and comsume cellulose and lignocel-
lulose residues in the process of their life;

e Carbotrophs — fungi that grow on places of fires and bonfires;

e (Coprotrophs — fungi that grow and use for life the remnants
of organic animal excrement;

e Bryotrophs — fungi that feed on organic matter of dead parts
of mosses;
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e Mycotrophs (saprotrophic mycophiles) are fungi that grow on
the fruiting bodies of fungi.

u 2.1. Saprotrophic wood macromycetes
(xylotrophs, wood-destroying fungi)

A special place in forest biocenoses is occupied by the ecologi-
cal-trophic group of xylotrophic fungi, which, by destroying wood
and decomposing natural litter, ensure processes of humification
and mineralization of organic matter, enhance the circulation of
minerals and energy (Khacheva, 2015).

Despite the large number of studies on wood-destroying fungi,
there is no single vision of what this group of organisms is. In the
narrow sense, they include fungi, which in the process of their devel-
opment break down by their enzymes cellulose and lignocellulose
complexes of wood (actually xylotrophs). In a broad sense, wood-
destroying fungi include all fungi that grow on woody substrates
and directly use cellulose complexes as a trophic resource. In this
case, the wood-destroying group of fungi includes also xylobionts
(fungi that inhabit wood, but do not necessarily use it trophically),
and actually xylotrophs, for which wood is the only or the main nu-
trient (Mukhin, 2015).

Xylotrophic fungi destroy the components of the cell wall, in-
cluding cellulose, hemicellulose, and lignin, which are the main
part of wood. Depending on the organism, fungi can affect the ad-
jacent to the cambium (sapwood), or the central (core) part of the
trunk. The process of decay is not always visible from the outside,
except in places where the bark is damaged. Wood-destroying fungi
reduce the weight of wood by absorbing the products of vascular tis-
sue cellulose or hemicellulose breakdown, which leads to a loss of
wood strength by 70-90%. Trees cannot withstand their own weight
and fall, especially under the influence of wind, heavy rain or other
factors. Thus, xylotrophs are involved in successive processes that
occur in forest biocenoses.
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B 2.2. Trophic niche of xylotrophs

According to their ecological and trophic parameters, fungi are
subdivided into the following groups:

Obligatory parasites are fungi that inhabit and function only on
living substrate and are unable to grow on dead substrate. These in-
clude Rust fungi and Ascomycota, that cause damages of leaves and
needles, necrosis and cancer diseases of various tree organs;

Facultative saprotrophs — fungi that prefer living substrate, but
are able to inhabit also dead substrate;

Saprotrophs are fungi that inhabit and function only on dead
substrate and provide decomposition of the bulk of biomass in for-
est biogeocenosis. The term xylotrophs is used for a subgroup spe-
cializing in wood decomposition. They often have a well-expressed
trophic specialization, which is manifested in their predominant
development on the wood of a particular species of trees, as well as
on different fractions of litter. Due to this, there is a so-called «ad-
justment» for the consumtion of plant residues in forest ecosystems.

Depending on the substrate, xylotrophs are divided into groups.
According to the species of trees they affect, xylotrophs are divided
into:

e FEurythrophs of the 1st order. These are species that grow on

both deciduous and conifer species.

e Eurythrophs of the 2nd order. These are species of fungi that

grow only on deciduous species, or only on conifers.

e Stenotrophs. Species of fungi that grow on a particular tree

species.

B 2.3. Wood rot and its characteristics

Depending on the mechanism of wood destruction, there are
three main types of rot: brown, white and soft rot. Based on this, we
can also classify fungi:

e Fungi — pathogens of brown rot. With the help of the cellu-

lase enzyme, they break down the cellulose of the cell walls,
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which makes the wood brown from lignin and fragile and
reduces its volume significantly. Fungi that decompose cel-
lulose include species of the genera Coniophora, Serpula,
Trametes, Lentinus, Laetiporus, Piptoporus, Daedalea, Fistu-
lia;

e Fungi — pathogens of white rot. If the fungi decompose lignin,
the wood does not darken. Destruction of wood begins by
cellulase but occurs mainly by oxidases. Such wood usually
breaks down into fibers and plates. The volume of the wood
does not decrease and the viscosity is maintained. Spots,
clots of white cellulose and mycelium appear. Typical repre-
sentatives of this group of fungi are Fomes fomentarius, Poly-
porus squamosus, Lenzites betulina and Phellinus igniarius;

e Fungi— pathogens of mild rot. Water-saturated wood that is in
the water or in the soil, as well as aboveground elements that
have certain amounts of water near them, can be affected by
fungi that cause mild rot. Wood affected by this type of fun-
gus usually retains its shape, becomes very soft and changes
color. In the dry state, it may look normal, but it splits into
chips under load. Fungi decompose mainly polysaccharides,
destroying the middle part of the cell wall, and partly decom-
pose lignin. Fungi that cause mild rot include the following
genera: Dematophora, Xylaria, Sclerotinia, Nectria.

White and brown rots are mainly caused by basidiomycetes, and
mild rot is caused by ascomycetes and deuteromycetes. The process-
es of decay occur continuously, but for the study are conventionally
divided into stages of decay of wood under the action of fungi. To
date, a large number of scales have been developed that are used to
diagnose the decomposition degree. They contain sets of various tac-
tile (wood hardness, bark strength, depth of penetration of a sharp
object when pressed) and visual (color, percentage of bark residues,
the presence of branches, vegetation, the shape of the cross section
of the trunk) criteria (Russell et al., 2015; Bergman, 2020). There are
3 to 8 stages of wood decomposition (Vakin et al., 1969; Fogel et al.,
1973; Gordienko, 1979; Maser et al., 1979; Renvall, 1995; Klimchenko
et al., 2011).
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Most mycological studies use scales with 3 or 4 stages. (Table 2.1-
2.2). The disadvantage of rot scales is the lack of instrumental mea-
surements. In this regard, the subjectivity of the data is quite high.
Another disadvantage is that the wood decomposes unevenly, both
in length and cross-section of the trunk, and it is difficult to deter-
mine the degree of decomposition of the inner layers of wood.

Table 2.1. Scale for identification
of wood destruction stages (Gordienko, 1979).

Destruction

stages Visual signs

Wood with dense bark, visible signs of destruction

1. Weak .
are only occasional

The top layer of wood is soft, the bark has fallen off
on some places, decomposition is visible visually,
sharp objects penetrate to a considerable depth
into the wood, rot is lamellar or prismatic

2. Medium

There is only the shape of the trunk, the bark has
fallen off on some places, there are usually well-de-

3. Strong veloped communities of mosses and lichens on the

surface

Table 2.2. Brief characteristics of the stages
of wood rot (according to A.T. Vakin et al., 1969)

Stage of decay Description

A change in color of wood occurs, it becomes
dark, but the technical properties do not change.
It is permeated with hyphae of fungi that feed on
the contents of cells.

1 — Dark

Areas of slightly damaged wood appear; bright
spots, cavities, mycelial films, and tortuous dark
streaks known as «black lines» appear. Technical
properties of wood are significantly decreased.

2 — Hard
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Significant macroscopic and microscopic chang-
es occur. The wood becomes loose, light, lighter
or darker than healthy wood, faded cellulose and
clusters of mycelium in the form of films appear.
Wood completely loses strength and gets a dusty
or fibrous structure.

3 — Soft

Characterized by the cessation of the decay process
and the beginning of mechanical destruction. The
process of decay comes to the complete decompo-
sition of wood: humification and mineralization.

4 — Disintegration

Each stage has its own characteristic species of fungi. Using a
scale with four stages of decay, fungal species are distributed as fol-
lows (Table 2.3). So, at the first stage of decay the wood is invaded by
facultative, pioneer and pathogenic species. These are mainly rep-
resentatives of ascomycetes, sordariomycetes and deuteromycetes.
Non-obligate parasitic fungi, having a wide enzymatic spectrum, oc-
cupy and decompose wood at all stages. Pioneer species decompose
the most available polysaccharides without destroying the cellulose
complexes of wood. At this stage, wood is prepared for invasion of
more active destructors. The second stage is the most active stage of
decay. In most cases, fruiting bodies are represented by Polypores
(40% of the total species diversity). The third stage of wood decom-
position occurs mainly due to saprotrophs, which trigger the pro-
cesses of humification of organic matter. Their spores and mycelium
get on the wood through the litter. This stage is the longest in time
and can range from 57 to 100 years or more (Burova, 1986). At the
fourth stage, the trunks are already strongly decomposed, covered
with a dense layer of moss and vascular plants, and may have young
undergrowth of trees. Most of the fruiting bodies of fungi are old and
dead, representatives of myxomycetes, sordariomycetes and asco-
mycetes appear.

Analyzis of the species distribution by the degree of wood de-
composition shows that the largest number of fungi species is linked
to the second stage, and the least species number is linked to the
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first stage. At the fourth stage, young fruiting bodies are absent, and
at the first stage, most species are represented by Sordariomycetes
and the class of fungi of the Ascomycotes division.

Table 2.3. Distribution of fungi by stages of wood rot

Stage of

decay Genera of fungi

Biscogniauxia, Bertia, Bjerkandera, Gloeoporus, Hypoxylon,
Fomes, Fomitopsis, Phellinus, Inonotus, Laetiporus, Radulo-

1 myces, Thelephora, Trichaptum, Trametes, Stereum, Schizo-
phyllum, Vuilleminia
Antrodia, Antrodiella, Auricularia, Bjerkandera, Ceriporiop-
sis, Cerrena, Clavicorona, Corticium, Crepidotus, Daedalea,
) Daedaleopsis, Datronia, Gloeoporus, Fistulina, Fomes, Fomi-

topsis, Ganoderma, Hapalopilus, Phellinus, Piptoporus, Rad-
ulomyces, Stereum, Schizophyllum, Thelephora, Trametes,
Trichaptum, Lenzites, Laetiporus, Heterobasidion

Antrodia, Antrodiella, Auricularia, Bjerkandera, Ceriporiop-
sis, Clavicorona, Corticium, Crepidotus, Daedalea, Gloeo-
3 porus, Fistulina, Fomes, Fomitopsis, Piptoporus, Inonotus,
Ganoderma, Hapalopilus, Trametes, Lenzites, Lycoperdon,
Heterobasidion

4 Antrodia, Antrodiella, Auricularia, Clavicorona, Hapalopilus

B 2.4. Methodology

The following methods are used to study xylotrophs: route-ex-
pedition, observation, comparison and monitoring. Study materials
are fruiting bodies (sporocarps) of xylotrophic fungi found on trees
and their parts, wood sawdust, mycelium and rhizoid remnants
(Mukhin, 1993). All collected samples should be properly labeled
and packaged individually.

In the route methods, a small number of fungi samples are col-
lected from a large and quite diverse area. At the same time, a spe-
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cial attention is paid to the most rare or a certain group of species.
The accuracy and objectivity of this method depends on subjective
factors — visions and preferences of the researcher, available time,
weather, and so on.

More accurate are the studies on sample plots randomly distrib-
uted across the territory, where a methodology is developed, and cer-
tain sizes of the plots are chosen. The plots are mapped (GPS coor-
dinates are determined), sample size and the size of the plots where
the research is conducted are standardized. This approach provides
objective data, both quantitative and qualitative. It also allows appli-
cability of the study methodology in other areas or repeating it after
a certain period of timeas well as statistical processing and compar-
ison of results.

Any study has several stages and begins with the collection of pri-
mary data on the area of work. Since the vegetative body of fungi is hid-
den inside the substrate, the term «individe» means a set of genetically
homogeneous mycelium. But since such identification is yet impossi-
ble under field study conditions, the term «accounting unit» is used
instead of the term «individe», which means either a single fruiting
body or a group of fruiting bodies. Thus the population parameter was
replaced in mycological descriptions by the abundance. A description
unit is one substrate inhabited by fungi, which can be clearly identi-
fied in the field: a stump, a felled tree, a branch, a fragment of a trunk,
etc. To assess mycelia abundance, special scales are used, which are
based either on the number of units of a certain species found in the
study area (Haas, 1932, Bohus, Babos, 1960, Darimont, 1973, Winter-
hoff, 1975 — by Winterhoff, 1992), or on the share of these units in % of
the total number detected (Stephenson, 1993) — table. 2.4.

Table 2.4. Mycelium abundance scales, by various authors

Haas Darimont [1973] Wlﬁt;;?]o it Stephenson
[1932] (ma1ra) (12 100 M2) [1993]
Rare
+|1 group RR 1 group + (1 group R (< 0,5%)
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1 |very few gr. |R 1-3 groups 2-5group |O %’:?Eif’ r;e;/lo)
2 ‘s/(??[]tered AR-AC | 4-10 groups gr_ot(;s c Eﬁr;lin;,r(l)%)
3 [scattered |C ;rlo:lszs scattered |A éb; I(l)(i};)l;t
4| manygr. G §r60_ulpzo géz?tired

5|inmasses |CCC |>100 groups everywhere

2.4.1. Methods of fungi identification

To clarify and update the names of fungal species, the interna-
tional scientific database in the field of mycological nomenclature
«Index Fungorum» (http://www.indexfungorum.org) is used, and
to determine their taxonomic location the mycological database of
an international project that performs the function of registration
and storage of information on the taxonomy of fungi — «MycoBank»
(http://www.mycobank.org) is used. Identification of fungal species
is carried out mainly on the basis of macroscopic and microscopic
characteristics of fruiting bodies, type of substrate, and by genetic
analysis of the mycelium or fruiting body.

The main macroscopic features for xylotrophic fungi are shape,
color and size of the fruiting body, its smell and taste, life span (annual
or perennial fruiting bodies), structure of the upper surface of the cap,
shape of the hymenophore, pore size, structure and color of tissue, tree
species, on which fungi grew (Figs. 2.1, 2.2). For some species of fungi,
the hymenophore is absent or it is difficult to classify (Fig. 2.3).

2.4.2. Diagnostics of forest ecosystems

One of challenges in forest ecosystem conservation is the iden-
tification of particularly valuable forest biocenoses in order to pro-
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tect and preserve them. Xylotrophic fungi that respond to certain
changes in ecosystems can be used as indicators of the forest ecosys-
tems status (Mukhin, 1993; Storozhenko et al., 1992; Kotiranta and
Niemeld, 1996). In some cases, representatives of xylotrophic fungi
are the causes of root or stem rot and can adversely affect the phy-
tosanitary condition of forests. In other cases, xylotrophic fungi, as
decomposing organisms, are major components of intact forest eco-
systems and play a major role in the decomposition of lignin and cel-
lulose. Therefore, the species richness of xylotrophic fungi as such is
not an indicator of the status of forests.

Increasing anthropogenic pressure on forest ecosystems is ac-
companied by changes in the quantitative composition of fungi and
in the ratio of ecological groups, some rare species of fungi are dis-
appearing (AAurantiporus fissilis, Hericium coralloides, H. erina-
ceus, Hymenochaete cinnamomea, H. cruenta, Fistulina hepatica,
Grifola frondosa, Ischnoderma resinosum, Phellinus nigrolimitatus,
Porodaedalea conchata, Picibes badius), and some other species of
fungi change their feeding habit. Disruption of ecological conditions
of the forest environment leads to the appearance of species that are
not characteristic for these ecosystems, and their presence can be
used as indicators of anthropogenic disturbances (Arefiev, 2000;
Sverdrup-Thygeson and Lindenmayer, 2003; Penttild, 2004; Kuragi-
na, 2014; Methodology..., 2018 ) — table. 2.5.

Table 2.5. Xylotrophic fungi that can potentially
be indicators of anthropogenic impacts (adapted for
the Carpathian region according to «Methodology..., 2018»)

Deciduous and mixed forests Coniferous forests

Severe mechanical damage of the forest

Bjerkandera adusta, Cerioporus mollis, Daedale-
opsis tricolor, Ganoderma applanatum, Trametes
ochracea, Trametes versicolor, Schizophyllum
commune, Phellinus robustus

Armillaria mellea

Severe complex anthropogenic disturbance of the forest
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Phlebia rufa, Pycnoporus cinnabarinus, Ste-
reum hirsutum, Piptoporus betulinus (Husbka
YucesbHicmy)

Heterobasidion an-
nosum, Thelephora
terrestris,

Heavy recreational pressure

Trametes hirsuta, Trichaptum biforme, Piptopo-
rus betulinus (Hu3vbka uucevHicmy)

Trichaptum  abieti-
num,

Medium mechanical damage of the forest

Laetiporus sulphureus, Lenzites betulina

Gloeophyllum sepi-
arium

Medium complex anthropogenic disturbance of the forest

Hapalopilus nidulans

Climacocystis bore-
alis

Light complex anthropogenic disturbance of the forest

Cerioporus varius, Stereum subtomentosus

Fomitopsis pinicola

Minor complex anthropogenic disturbance of the forest

Daedaleopsis confragosa, Ganoderma australa,
Ganoderma lucidum, Fomes fomentarius

Phellinus igniarius

B 2.5, Control questions

1. Which ecological group of fungi is associated with deadwood?

2.  What are the main types of wood rot?

3. How can fungi be indicators of anthropogenic impact on for-

est ecosystems?

94 [l Mepmea depesuna six cknadosa nicosux exocucmem

3. Saproxylic
insects

B 3.1. The role of insects in
the decomposition of wood

Many species of insects are involved in the decomposition of wood.
Among them, Coleoptera, Diptera and Hymenoptera orders dominate
in terms of the number of both species and individuals. The most nu-
merous and diverse are representatives of the Beetles, which can make
up to 80% of the insect species diversity associated with deadwood.

In the process of a tree colonization by insects, a natural change in
their species composition occurs. Such succession has a number of stag-
es, which reflect the stages of wood decomposition. The most known is
the classification of B.M. Mamayev (Mamayev, 1977), who proposed the
stages of decomposition of bark and wood separately. According to this
classification, the bark decomposition has three stages:

1. Scolitid stage of bark decomposition: the indicator group are

beetles of the Bark beetle subfamily (Scolytinae);

2. Cerambicid stage of bark decomposition: the indicator group

is the family of Longhorn beetles (Cerambycidae);

3. Pyrochroid stage of bark decomposition: the indicator group

is the family of Fire-coloured beetles (Pyrochroidae).

According to Mamayev, the wood decomposition has five stages:

1. Limexylonidal stage of wood decomposition: the indicator

group is the family of ship-timber beetles (Lymexylidae);
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2. Cerambicidal stage of wood decomposition: the indicator
group is the family of Longhorn beetles (Cerambycidae);

3. Lucanidal stage of wood decomposition: the indicator group
is the family of stag beetles (Lucanidae);

4. Formicidal stage of wood decomposition: the indicator group
is the family of ants (Formicidae);

5. Lumbricidal stage of wood decomposition: the indicator
group is the family of earthworms (Lumbricidae).

In addition to the indicator group, it is also possible to identi-
fy the decomposition stage by parasites of these species or by ac-
companying insects. However, this technique has its drawbacks.
The first disadvantage is that insects may not inhabit wood that has
too much mycelium of fungi or is too dry or wet. In such situations,
whole entomocomplexes of certain stages may be missing. The en-
tomocomplexes presented above can be clearly formed only under
favorable conditions and for a short period of time. The second
disadvantage is that the author does not describe the succession
of deadwood parts on still living trees (hollows, rot, dry branches,
xylotrophic fungi, etc.).

For habitats, saproxylic insects can use not only fallen dead
trees or dry trees, but also various so-called micro-habitats of liv-
ing trees, which, according to the classification of Swiss researchers
(L. Larrieu 2018), are represented by 7 forms (47 types):

1. Cavities — holes in a tree, which can be formed in three
ways: a) due to the activities of animals (passages and
openings of bark beetles imagos; woodpeckers’ hollows);
b) due to the decay process (rot); c) due to the morpholog-
ical features of a tree (dendrotelma in the primary roots or
fork branches);

2. Treeinjuries and exposed wood — mechanical damages to the
bark of the tree, which open access to the sapwood. May be
formed due to wind, snow, frost. Bare wood and injuries can
turn into rot over time if the wound does not heal;

3. Dead crown — dead parts of branches in the crown, which
remain after the fall of the main part of the branch, or dead
dry branches in the crown;
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4. Excrescences — formations on the trunk of a tree, which oc-
cur due to mechanical damage (burls) or pathogenic micro-
organisms (tumors);

5. Fruiting bodies of xylotrophic fungi and slime moulds

6. Epiphytic and epixylic structures are represented by various
structures that use a tree trunk as a mechanical support.
These include liana-like plants, mosses, nests of vertebrates
and invertebrates, microsoils in the fork of trees, etc.;

7. Exudates — leaks of sap from deciduous trees or resin from
conifers.

Depending on the habitat of the insects, various methods are

used to catch and account them.

Bl 3.2. Methodology

To catch insects developing in tree cavities, holes of cavities are
covered in spring with a dark tissue (preferably with spunbond to
not disrupt air circulation and moisture levels). A hole is made in the
center in the tissue, to which a 250 ml plastic jar containing a fixing
liquid (preferably a 4% formalin solution is used) is attached using
a 2 cm outlet tube . If the hole of the cavity contacts the ground or is
close to the ground, next to the hole drive a metal peg to which the
jar is attached (Fig. 3.1). If the hole of the cavity is high abouve the
ground, a wooden bar is tied to the trunk, to which a jar with fixing
liquid is attached (Fig. 3.2).

Such traps operate during the vegetation season, but can be left
for the winter by changing the fixing fluid to antifreeze. It is desir-
able to collect the material 122 times a month by replacing the jars
with fixing fluid.

To study the entomofauna of dendrotelms, so-called artificial
dendrotelms, trying to copy in them conditions of the natural mi-
crohabitats as close as possible. Plastic cups are used as traps,
which are sealed by 1/3 with opaque tape. The trap is filled with
500 ml of rainwater, 120 g of dried beech leaves and a 18 mm x
150 mm x 9 mm size beech stick (Fig. 3.3). Such traps are attached
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to the trunk of the tree at a certain height, depending on the pur-
pose of the study.

Such traps operate from April to June, during this time the trap
should be colonized by insects. At the end of June, the traps are re-
moved, the detritus is collected into zip bags, the water is poured
into bottles for further processing in the laboratory.

To study the entomofauna of natural dendrothelms (Fig. 3.4), the
level of oxygen and acidity in the water is measured and the contents
of the microsettlement is collected into zip bags for further process-
ing in the lab.

Such micro-settlements are inhabited mainly by larvae of Flies
(Diptera), which develop in water.

For accounting flying saproxylic insects, combined traps of two
types most often are used: hanging transparent membranes — poly-
traps (Nageleisen, 2009) (Fig. 3.5) or transparent membranes with a
yellow funnel (Duelli P., Obrist M.K., Schmatz D.R. 1999) (Fig. 3.6).
The principle of operation of such traps is that flying insects hit the
transparent membranes and fall down into the container with the
fixing liquid. In the polytrap, the container with the fixing fluid is
attached to the bottom of the transparent funnel. The material is col-
lected by removing the container and filtering the liquid through a
sieve to separate insects. Yellow traps have a stopper in the spout
of the funnel and are filled with a solution of fixative. Collection of
material in such traps is done by removing the stopper and filtering
the liquid through a sieve to separate insects.

Since polytraps are used to catch saproxylic insects, preferably
to install them over piles of fallen deadwood, which makes them
extremely effective for accounting representatives of the subfamily
Scolytinae. Yellow traps are more effective for accounting for Long-
horn beetles, Click beetles, Hymenoptera and other insects for which
yellow color is an attractant. Such traps operate during the vegeta-
tion season, collecting material preferably to do 2 times a month.

The use of so-called brood chambers is effective for account-
ing for saproxylic insects of certain trees or fruiting bodies of fungi
(Figs. 3.7, 3.8). These are usually plastic boxes that close tightly and
have a perforation for insects to exit, where a container with fixing
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liquid is attached. In the field, the fruiting bodies of xylotrophic fun-
gi are collected into a spunbond bag and labeled, each sample in a
separate bag. In the laboratory, the contents of the bags are moved
to the brood chambers, and from time to time the container with the
fixing liquid is replaced or the boxes are checked for insects that de-
velop in these fungi.

Similarly, saproxylic insects are examined by placing branches
or small pieces of tree trunks into brood chambers.

Particular attention should be paid to the level of humidity in
these chambers when using this method of insect accounting. Insuf-
ficient moisture can lead to drying of the fungus and death of bionts,
excess moisture promotes development of mold.

This research method is efficient for accounting for representa-
tives of specialized fungicolous insects, such as Erotylidae, Myce-
tophagidae, Ciidae and others. The advantage is that this method
allows to study the consortial relationships of insects with a certain
species of fungi or with trees of a certain decomposition stage (to
identify species that depend on wood of a certain condition, and
poly-, oligo- and monophages).

If a researcher does not have time or opportunity to set and main-
tain permanent traps, it is possible to make accounting by collecting
insects manually. There are various methods of one-day monitoring
of saproxylic insects, one of the most efficient is the collection of
deadwood rotdust by sieving. To do this, pieces of deadwood are
placed in a tissue tube, inside which is a sieve (Fig. 3.9), and the bot-
tom is tightened and tied with a string. After sieving, small pieces of
wood, rotdust, larvae and imagos of saproxylic insects enter the low-
er chamber of the pipe, where they are poured on a white cloth (sim-
ilar to that used when collecting insects by shaking (Fig. 3.10)). After
adult beetles were collected, the remains are placed in an spunbond
bag for further processing in the laboratory. The advantage of this
method is that the researcher is able to study the fauna of only trees
of interest (these may be trees only of a certain stage of decomposi-
tion, species or size), and the collection and processing of rotdust in
the laboratory allow identification of small insect species that are
not visible in the field.
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The most convenient is to store collected material on cotton
mattresses, as wet material is difficult to identify by morphological
traits. If the material is selected for DNA analysis, it is stored exclu-
sively in 96% ethanol.

Saproxylic insects are extremely sensitive to changes of envi-
ronmental conditions. Their highest biodiversity is on the territory
of primeval and old-growth forests. Analyzing the list of primeval
forest indicator species of Beetles in Germany (Muller, 2005), it was
found that the development of certain species of saproxylic beetles
can be influenced by several factors: forest age and status, volume of
deadwood, diversity of microhabitats and xylotrophic fungi. In this
regard, the study of deadwood insect communities in old-growth
and commercial forests is extremely efficient, as it provides an op-
portunity to assess the crucial factors that will help to address the
sustainable forestry issues.

B 3.3. Control questions
1. What insects are indicators of different stages of deadwood

decomposition? List the insects that are typical for each stage.
2.  What habitats within deadwood can use saproxylic insects?
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4. brates associated
with deadwood

m 4.1. Deadwood as a place of shelter or
reproduction

4.1.1. Ray-finned fishes

Deadwood plays an important role in maintaining the biodiversi-
ty of vertebrate species. For example, for fish, especially for rheoph-
ilic species that inhabit fast-flowing forest watercourses. By entering
mountain rivers and streams, it creates important aquatic habitats,
including the formation of gravel and pebble shoals and small pools,
which reduce water runoff and create favorable conditions for fish
and their spawning grounds. And not only for them, but also for
aquatic invertebrates, as well as algae for which deadwood is a valu-
able substrate.

Especially important deadwood in this sense is for the salmon
family (Salmonidae): trout (Salmo trutta), Danube salmon (Hucho
hucho) and European grayling (Thymallus thymallus). The last two
species are listed in the Red Book of Ukraine (RBU).

No less valuable forest aquatic micro-settlements created by
deadwood are for other members of the ichthyofauna, in particular
the carp family (Cyprinidae): souffia or western vairone (Telestes
souffia), which is also a Red Book species, common, or European
chub (Squalius cephalus), common minnow (Phoxinus phoxinus),
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common gudgeon (Gobio gobio), common nase (Chondrostoma na-
sus), common bleak (Alburnus alburnus), spirlin, or riffle minnow
(Alburnoides bipunctatus); Balitoridae family: stone loach (Barbatu-
la barbatula); family of lings, or rocklings (Lotidae): burbot, or fresh-
water ling (Lota lota); family of cottids (Cottidae): alpine bullhead
(Cottus poecilopus) and European bullhead (C. gobio).

4.1.2. Amphibia

Deadwood in the forest is important also for amphibians. There is
a number of forest species that have no chance of surviving without
sufficient amount of deadwood, which includes rotten parts of trunks
and stumps, dry branches and twigs, dead and rotting trees, standing
deadwood, etc. A typical representative of such species is the fire sal-
amander (Salamandra salamandra), which belongs to the Caudata
group. These animals crucially depend on the presence of the large
diameter deadwood (Fig. 4.1). Thick decayed or rotten logs are excel-
lent accumulators of moisture, which allows providing favorable mi-
croclimate for amphibians, even in periods of prolonged heat. This
feature is important for other species of tailed amphibians, including
newts: common (Lissotriton vulgaris), Carpathian (L. montandoni),
alpine (Ichthyosaura alpestris), northern crested (Triturus cristatus)
and Danube ones (T. dobrogicus). All of them are, more or less, for-
est dwellers and interact with deadwood. Three species of tailed am-
phibians — salamander, Carpathian and alpine newts — are listed in
the RBU, and the Carpathian newt is endemic to the Carpathians.

High humidity of deadwood is also important for a number of
tailless amphibians (Anura): European fire-bellied toad (Bombina
bombina), yellow-bellied toad (B. variegata), for common, or Euro-
pean toad (Bufo bufo) (Fig. 4.2 ) and European green toad (B. viridis),
European tree frog (Hyla arborea) and for three species of frogs that
belong to the group of brown or forest frogs: moor frog (Rana arva-
lis), agile (R. dalmatina) and common one (R. temporaria) (Fig. 4.3).
These animals often hide in half-decomposed logs and even hiber-
nate there. Yellow-bellied toad is listed in the Red Book of Ukraine.
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4.1.3. Reptiles

In fact, there are not many reptiles that live in forest habitats
and are associated with deadwood localities. These are mainly in-
habitants of the forests of the Carpathians, Polissya and deciduous
forests of Ukraine. Some reptiles, which belong to the fauna of the
Crimea and the steppe part of Ukraine, and are adapted to arid and
warm conditions, can also use deadwood — mostly hollows — for
shelter. For example, it is the Caspian whipsnake (Dolichophis caspi-
us). This species is listed in the RBU.

As for forest species, deadwood (cracks in tree bark, stumps, hol-
lows) are actively used by lizards: deaf adder, or slowworm (Anguis
fragilis), sand lizard (Lacerta agilis), European green lizard (L. vir-
idis) and viviparous lizard, or common lizard (Zootoca vivipara).
Among the snakes, these are Aesculapian snake (Zamenis longissi-
mus), grass snake (Natrix natrix) and dice (water) snake (N. tessel-
lata), common European viper (Vipera berus), smooth snake (Coro-
nella austriaca). European pond turtle (Emys orbicularis) can also be
found in primeval forest water bodies.

The most dependent on deadwood in the forest, apparently, is
Aesculapian snake. This is a typical forest dweller, a treeclimber who
spends most of his life on trees. The Aesculapian snake mates also
on trees. It can be found in foothill beech forests, in mixed and de-
ciduous forests, less often in coniferous forests. Sometimes it comes
into gardens. It hides in tree hollows, rotten stumps, piles of brash-
wood. It may stay also over winter in such convenient hiding places.
Aesculapian snake as well as smooth snake are listed in the RBU.

The most unexpected species of reptiles that can be associated
with deadwood is the European pond turtle (Fig. 4.4). The presence
of a shallow pond is vital for this turtle. Such reservoirs in the forest
are formed as a result of trees felling along with their roots. The for-
mation of such a micro-relief in forests is especially important in the
modern time, when the climate is changing, forests are losing water,
and forest water bodies that existed before are drying up.
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4.1.4. Birds

Forest species of birds form a kind of ornithocomplexes, in the
structure of which there is an ecological group special by their meth-
od of nesting — hollow-nesting birds. Old, damaged and hollow trees
are especially important for this group of birds and necessary for
their life and successful reproduction in the forest. Hollow-nesting
birds readily occupy natural and woodpeckers-made hollows in tree
trunks and thick branches of the crown, raising chicks there. This is a
fairly large and diverse group of birds, most of which belong to an or-
der of passerines (Passeriformes). However, this gruop includes also
owls (Strigiformes), woodpeckers (Picidae) and ducks (Anatidae).

Woodpeckers are the only family of birds that are able to dig
their own hollow (except for the Eurasian wryneck (Jynx torquilla)).
It should be noted that the woodpecker punches only weakened,
damaged by pests, disasteri or time tree. These birds prefer tall for-
ests with lots of old trees. They occur in deciduous, mixed, conifer-
ous and floodplain forests, some species settle readily in gardens,
parks and garden squares of settlements.

There are 10 species of woodpeckers in Ukraine, including
5 species of the genus Dendrocopos: the great spotted woodpecker
(Dendrocopos major), the middle spotted woodpecker (D. medius),
the Syrian woodpecker (D. syriacus), the white-backed woodpecker
(D. leucotos) and the lesser spotted woodpecker (D. minor).

The Syrian woodpecker is an invasive species that appeared in
Ukraine during the second half of the twentieth century. It inhabits
mainly artificially created or transformed ecosystems: parks, gar-
dens, garden squares or forest parks and forest massiffs adjacent to
settlements. It practically does not occur in natural and primeval for-
ests (Stankevych-Volosianchuk, 2012).

The white-backed woodpecker (Fig. 4.5), which was, for exam-
ple, in Transcarpathia one of the most numerous among other spe-
cies of woodpeckers in the early XX century (Hrabar, 1938; Portenko,
1950), is now listed in the RBU. It makes hollows mainly in softwoods
trees. It is highly dependent on old-growth beech forests with a high
amount of deadwood (Gerdzhikov et all., 2018).
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The middle spotted woodpecker prefers beech and oak forests,
but it also occurs in gardens and parks. It is also very dependent on
deadwood. The lesser spotted woodpecker was considered a com-
mon species of riparian floodplain forests of Transcarpathia a cen-
tury ago. Today it is a rare species that spends most of its time in the
tree crowns and can be heard more often than seen. This bird makes
its hollow in the thick branches of the crown very high above the
ground.

The most common and most numerous woodpecker of this genus
is the great spotted woodpecker. This is a very plastic species that
lives in any forest and tree plantations, where there is deadwood —
from primeval forests to parks and gardens in settlements.

All species of the genus Dendrocopos are distinguished by var-
iegated color (black and white) and the presence of a red «cap» on
the head with some differences. These species almost always stay on
the trunk or in the crown of trees, where you can hear their voices or
«drumbeat». These species of woodpeckers dig holes in tree trunks
at a height of 1.57 m with a diameter of 7111 cm and a depth of 20-
35 cm (the exit has a diameter of 4-6 cm).

Woodpeckers also include 3 species of woodpecker: the Euro-
pean green woodpecker (Picus viridis), grey-headed woodpecker
(P. canus) and black woodpecker (Dryocopus martius). The green
woodpecker is a typical European species, rare in Ukraine (listed
in the RBU), which apparently loses the competition for habitat for
more common grey-headed woodpecker, which is a representative of
the Chinese fauna (Stankevych-Volosianchuk, 2021). They like decid-
uous and floodplain forests with a large number of old trees (Gjerde
et all., 2005); the black woodpecker is more likely to nest in hollows
of beech and pine (De Rosa et all., 2016). The European green and
grey-headed woodpeckers often use their hollows for 10 years. The
depth of the cavity is 30-50 cm, diameter 15-18 cm (exit size 5-6 cm).
The exit of the black woodpecker hollows has an oval shape and is
large in size: up to 22 cm in diameter. The depth of hollows is 40-
50 cm.

The Eurasian wryneck is the only representative of woodpeckers
that does not dig hollows on its own, but uses hollow made by other
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species. It is a typical species of floodplain forests, prefers forest edg-
es and light-abundant forest areas. The height of the hollow position
is 1110 (average 2-4) m. It is also the only migratory woodpecker spe-
cies: the wryneck migrates to warmer regions for the winter.

The Eurasian three-toed woodpecker (Picoides tridactylus) is the
only species of woodpecker that lives in Ukraine only in mature and
pre-mature coniferous forests with areas of standing deadwood. It
nests in tree hollows, diameter of the hollow is 8-14 cm, the hollow
depth — 20-35 cm, exit diameter — 4-5 cm. Listed in RBU.

Owls are nocturnal birds of prey, sedentary and nomadic, most-
ly hollow-nesting. Hollow-nesting owls need tall forests with old-
growth trees: Ural owl (Strix uralensis), tawny owl (S. aluco), Eur-
asian scops owl (Otus scops), Eurasian pygmy owl (Glaucidium pas-
serinum), little owl (Athene noctua), barn owl (Tyto alba), although
the last 2 species prefer the attics of human houses and sacred build-
ings. Owls do not build nests, they lay eggs just at the bottom of the
hollow. The Ural and the Eurasian scops owls are listed in the RBU.

The Anatidae are a widespread and numerous family of wet-
land hirds that have little to do with forests. However, among them,
there are hollow-nestng birds, which raise their chicks in tree hol-
lows in forests near water bodies. These include common golden-
eye (Bucephala clangula), goosander (Mergus merganser) and smew
(Mergellus albellus). The goldeneye is listed in the RBU. All 3 species
are confined to the northern latitudes, in Ukraine they overwinter or
occur during seasonal migration (Strautman, 1963). Cases of nesting
on the territory of Ukraine are known for the common goldeneye and
the goosander.

These birds build their nests in tree hollows at a height of 10-15m
above the ground, usually near water. They use natural cavities in
the trunks of aspen, spruce, oak, pine, rarely birch, readily occupy
the old nests of black woodpecker and artificial nestboxes hunging
on trees and poles, or cavities of old stumps. They prefer solitary
trees with open space around, rather than dense stands. External
material is not used in the arrangement of the nest, the eggs are laid
directly on a wooden rub or a poor bedding of white down and a few
feathers. Given the size of these birds, the hollow should be large
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enough: usually, its inner diameter is about 25 cm and the width of
the flight exit is at least 12 cm.

Tits are mobile, small passerine birds. They are sedentary and no-
madic, widespread in forests, parks, squares, gardens. They nest in tree
hollows, readily occupy nesthoxes. This genus includes 7 species of tits
(Fig. 4.6): the great tit (Parus major), the Eurasian blue tit (P. caeruleus),
the marsh nut (P. palustris), the coal tit (P. ater), the azure tit (P. cyanus),
the crested tit (P. cristatus), the willow tit (P. montanus).

Flycatchers are hollow-nesting passerine birds, migratory, os-
surring in light forests with hollow trees, or on the forest edges. The
red-breasted flycatcher (Ficedula parva) makes its nest most often in
shallow hollows, sometimes at the break of wind-broken trees, on a
twig near the trunk or even at the fork of branches. The height of the
nest above the ground is 1-3 m, sometimes up to 4 m and above. The
European pied flycatcher (F. hypoleuca) builds its nest in natural hol-
lows, old hollows of woodpeckers and some tits, in crevices of trees,
under the roofs of wooden buildings. The collared flycatcher (F. albi-
collis) nests in hollows, sometimes very open, with a large exit. The
height of the nest above the ground is significant, rarely below 5 m,
usually at the height of about 10 m and above. The spotted flycatcher
(Muscicapa striata) requires not only a horizontal platform for the
base of the nest, but also a vertical wall that would protect the nest
on one side. In the forests, parks, gardens, the nest is usually located
near the trunks of large trees, behind an exfoliated bark, on tree out-
growths or in small depressions like holes after rotten twigs, in small
hollows with a large exit, in gorges, often at the break of wind-bro-
ken trees, on the inside of the roots of a wind-uprooted spruce, or
even just at the base of a thick branch extending from the trunk. The
red-breasted flycatcher is listed in the RBU.

The Eurasian nuthatch (Sitta europaea) is a small, brightly col-
ored bird that belongs to the Passerine Order. Sedentary species,
widespread in our forests. Inhabits old tall forests with dense under-
growth. Nests are arranged in hollows — natural or created by wood-
peckers at a height usually not lower than human height. It adjusts
the exit to its dimensions, smearing it with clay so that no one else
can squeeze through the hole.
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The common redstart (Phoenicurus phoenicurus): nesting hab-
itats of this migratory bird are sparse forests and edges. It prefers
light forests, including old-growth oak groves, as well as parks, large
gardens and city cemeteries. They nest in hollows at a height of
1-6 m, or in artificial nestboxes.

The Eurasian, or common treecreeper (Certhia familiaris) and
short-toed treecreeper (C. brachydactyla) are common Europe-
an forest species. The common treecreeper prefers old coniferous
forests. The short-toed treecreeper is a more southern species, pre-
ferring deciduous and mixed forests. Treecreepers nest in hollows,
cracks in the bark and under its exfoliated plates. In Ukraine, they
are nomadic and sedentary species.

Beyond the hollow-nesting birds, two other small forest pas-
serine birds are assotiated with deadwood in the woods, there are
sparrow-like species, which belong to the group of terrestrial nesting
birds. These birds prefer uprooted trees, their crowns and stumps
rather damaged trees. They find attractive nesting habitats not only
in primeval and old-growth forests, but also in commercial forests,
where selective fellings are carried out and non-merchandable wood
(tree crowns and stumps) remains on the felling site. These species
are the Eurasian wren (Troglodytes troglodytes) and the European
robin (Erithacus rubecula).

The Eurasian wren usually chooses places with a variety of un-
dergrowth, very cluttered with wind-broken wood, with piles of brush-
wood, dense thickets. The Eurasian wren builds its nests on the basis
of branching bushes, in brushwood agglomerations, under large piec-
es of bark lying on the ground, in the thickets of tree branches, and in
trunk splits. The nest looks like a ball with a side hole.

The European robin usually builds its nests directly on the
ground, under the roots of trees or at the base of srubs, less often — in
rotten stumps, cracks or hollows of trees, and sometimes in hedges
(Fig. 4.7).

Another group of birds, for which old-growth dying trees in the
forest are very important for nesting, are large crown-nesting birds:
birds of prey, the great grey owl (Strix nebulosa) and the black
stork (Ciconia nigra).
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Forest birds of prey: the golden eagle (Aquila chrysaetos), the
greater spotted eagle (Aquila clanga), the lesser spotted eagle
(A. pomarina), the northern goshawk (Accipiter gentilis), the Eur-
asian sparrowhawk (A. nisus), the white-tailed eagle (Haliaeetus
albicilla), the osprey (Pandion haliaetus), the booted eagle (Hier-
aaetus pennatus) nest in forests on old large trees, part of the crown
of which may be dead. One way or another, these species are high-
ly dependent on the availability of old forests, and the white-tailed
eagle, the osprey and the booted eagle are dependent on floodplain
forests with old trees, which are more and more declining in Ukraine.
These hirds of prey as well as the black stork build their nests high in
the crown at a fork. Their nests are heavy and massive. All of them,
except for hawks, are listed in the RBU because they suffer a lot from
sanitary fellings removing the oldest trees with often partly dead
Crowns.

The great grey owl, like all other owls, does not build a nest, but
tries to occupy an existing nest of a black stork or some bird of prey.

Black stork is a forest bird. For nesting, it chooses old forests or
groups of old trees near swamps, rivers, lakes or meadows. Inhabits
all types of forests both in mountains and on plains. Prefers decid-
uous, often floodplain, forests. It usually builds its nests in hard-ac-
cessible and low-populated areas on old branchy trees, most often
on thick side branches at a distance of 12 m from the trunk. They are
placed mainly on oak and pine, less often on alder, aspen, beech,
and birch. According to preliminary estimates, around 400-500 pairs
nest in Ukraine, of which about 150 pairs in the Carpathians and 250-
350 in Polissya (Bokotey and Dziubenko, 2007).

4.1.5. Mammals

Most mammals are also associated with deadwood in one way or
another. Bats (Chiroptera) are the most known in this context, most
species of which inhabit hollows. They find here not only shelter but
also breed and even stay over winter. There are many cases when bat
colonies were found in felled trees during logging in winter. Not all
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bats are dendrophiles. However, for barbastelles (Barbastella), noct-
ules (Nyctalus), pipistrelles (Pipistrellus), long-eared bats (Plecotus),
and the vast majority of myotises (Myotis), the presence of old-growth
forests is a determining factor of existence. Moreover, some species use
not only hollows, but also cracks and cavities under the bark, which
are inherent for dead or dying trees. The most numerous of these spe-
cies are myotises, of which at least 9 species are associated with hollow
trees. These are the greater mouse-eared bat (Myotis myotis), the lesser
mouse-eared bat (M. blythii), the Bechstein’s bat (M. bechsteinii), the
whiskered bat (M. mystacinus), the Brandt’s bat (M. brandtii), the Al-
cathoe bat (M. alcathoe), the Natterer’s bat (M. nattereri), the Dauben-
ton’s bat (M. daubentonii), and the pond bat (M. dasycneme). A special
mention should be made of the Bechstein’s bat (Fig. 4.8), whose entire
life cycle is extremely dependent on the hollows, where they live, re-
produce and even overwinter. Representatives of this species can very
rarely be found wintering in other shelters like underground cavities.

The next group of dendrophiles by the number of species are our
smallest bats — Pipistrelles, namely the Nathusius’ pipistrelle (Pipist-
rellus nathusii), the Kuhl’s pipistrelle (P. kuhlii), the common pipistrelle
(P. pipistrellus) and the soprano pipistrelle (P. pygmaeus). They also
choose hollows as shelters and breeding sites. Usually they do not stay
for winter in our region, but migrate to the south. Similar behavior, in-
cluding migratory one, is also shown by the common noctule (Nyctalus
noctula) and the lesser noctule (N. leisleri), although they sometimes
stay for the winter in their summer habitats, in particular in hollows.

In the summer, the brown long-eared bat (Plecotus auritus) read-
ily occupies hollows. Unlike Pipistrelles and Noctules, the brown
long-eared bat is a sedentary species, but do not overwinter in hol-
lows. It prefers for wintering underground cavities of both anthropo-
genic and natural origin.

The western barbastelle (Barbastella barbastellus) is also a clas-
sic sedentary dendrophilous species. This species spends the sum-
mer days mainly in various tree micro-habitats, preferring cracks
and cavities under the bark. They also use hollows, but as secondary
shelter. It belongs to the very cold-resistant bats, which allows, in
particular, frequent changing wintering grounds. It usually winters
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in various catacombs, choosing the parts near entrance with a tem-
perature from one to five degrees Celsius. All species of bats of our
fauna are listed in the RBU.

Beyond bats, some species of rodents (Rodentia) are closely as-
sociated to hollows, such as squirrels (Sciurus vulgaris), which be-
long to the squirrel family (Sciuridae). They lead a tree-like lifestyle
and are prefer this type of micro-habitats. Squirrels use hollows for
housing, breeding grounds, barns for winter food reserves.

Along with squirrels, their close relatives live on the trees —
wolves from the family of dormice (Gliridae). There are four species
of them in the fauna of Ukraine: the European fat dormouse (Glis
glis), the common dormouse (Muscardinus avellanarius), the forest
dormouse (Dryomys nitedula) and the garden dormouse (Eliomys
quercinus). They are also closely associated with hollows and dead-
wood. Dormice usually inhabit the hollows in summer, where they
breed, but in winter they often hibernate on the ground - in cavities
near basal roots and in cavities and niches under fallen tree trunks.

Hollows and deadwood are very important for most species
of the Mustelids family (Mustelidae). Among them, first of all, we
should mention the European pine marten (Martes martes), which
often settles in hollows. They are also visited by the stone marten
(Martes foina), which, unlike the pine marten, uses a much wider
range of habitats and for which hollows are not crucially important.
Deadwood is actively used as shelter by other Mustelids:the common
weasel (Mustela nivalis), the ermine (M. erminea) and the European
polecat (M. (Putorius) putorius), which dwell under logs, in root cav-
ities and hollows. The last two species are listed in the RBU.

Another Red Book species is actively using tree hollows: the wild-
cat (Felis silvestris), a member of the cats family (Felidae). Mostly it
settles in hollows, less often — under clusters of deadwood. He ar-
ranges here also brooding dens. Larger mammals also actively inter-
act with deadwood. For example, foxes (Vulpes vulpes) of the canine
family (Canidae) occasionally use it as a shelter. Other carnivores,
such as the wolf (Canis lupus) and the lynx (Lynx lynx), also regularly
use deadwood as shelter. The most often they use uprooted trees and
large aggregations of deadwood. Lynx is also listed in the RBU.
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Getting back to rodents, especially mice, we recall that they are much
dependent on deadwood as well. Both fistulas and mice actually use
deadwood mainly as storage. It serves as a storeroom for food supplies,
as well as places for hibernation. The classic species of such animals in
the cricetids family (Cricetidae) are the bank vole (Myodes glareolus) and
in the murids family (Muridae) the yellow-necked mouse (Sylvaemus
flavicollis). To a large extent, this also applies to other members of this
genus — wood mouse (S. sylvaticus) and Ural field mouse (S. uralensis).

A similar attitude to the deadwood can be found in insectivorous
mammals (Insectivora) — shrews (Sorex), water shrews (Neomys),
hedgehogs (Erinaceus), etc. All of them often arrange their storages
under piles of dry twigs and logs, in root cavities, under bark and
even in rotten wood.

In the even-toed ungulates order (Artiodactyla), the most depen-
dent on deadwood is the wild boar (Sus scrofa) of the Suids family
(Suidae). Seldom, but it uses the deadwood as a shelter.

B 4.2. Deadwood as a feeding for vertebrates

4.2.1. Ray-finned fishes

Fish of mountain rivers find a lot of food right next to deadwood
in water courses. Deadwood slows runoff down, creating backwa-
ters where invertebrates live. They become a food for trout, grayling,
Danube salmon and other fish species.

4.2.2. Amphibia

It is known that amphibians feed on various invertebrates, in-
cluding insects that inhabit decomposing wood. Therefore, for am-
phibians, deadwood is not only a place of shelter, but also a place
where they find food: saproxylic insects and their larvae, as well as
other invertebrates are an important food for them.
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4.2.3. Reptiles

Forest species of reptiles also use deadwood as a place where
there is always food. Aesculapius snakes feed on murid rodents,
shrews, chicks and birds’ eggs, as well as squirrel and dormice cubs,
acquiring them from tree trunks.

Lizards, in particular the slowworm, often look for food just un-
der lying deadwood in the forest. They feed on insects, centipedes,
woodlice, and other worms that are found in humid places — in for-
est litter, in rotten stumps, under fallen tree trunks of varying de-
grees of decomposition.

4.2.4. Birds

Deadwood attracts many insectivorous forest birds right because
of the availability of insects and their larvae. Of course, not all in-
sectivores feed on tree trunks, some of them catch insects on the fly.
Still, deadwood is a rich food source for a number of forest birds.

For example, woodpeckers feed on standing deadwppd. All
woodpeckers are insectivores and only in winter they partially switch
to plant food, eating fruits, seeds from conifer cones, nuts and apri-
cot kernels. Woodpeckers eat and feed their chicks with insects that
are extracted from under the bark of trees and from timber inhabited
by larvae of saprotrophic insects. It is not seldom for woodpeckers
to eat chicks of small birds found in hollows, such as treecreepers.
Most woodpeckers feed on trees, moving up the trunk to the crown
and flying from tree to tree. The European green woodpecker and the
grey-headed woodpecker feed mainly on the ground, as the basis of
their diet are ants and their pupae (mainly the genera Formica and
Lasius). Woodpeckers are easy to identify in the air by their distinc-
tive shape of the body and their pulsating (diving) flight pattern.

During the spring and summer, the nuthatch feeds exclusively
on insects, such as ants, butterflies, leaf beetles, caterpillars, wee-
vils, etc. Using its beak with a sharp end, it pecks them out of cracks
and holes in the bark of a tree.
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The treecreeper’s diet also consists mainly of insects and other
invertebrates — the bird moves along tree trunks from the bottom up
in a spiral. After inspecting the tree, it flies to the bottom of another
one. Unlike the nuthatch, it never goes down the trees upside down.
Treecreeper females usually feed on the top of the trunk, males — on
the bottom.

Parids also feed mainly on insects, which are collected in tree
crowns and in undergrowth shrubs. At the same time, many species
of the family get their food under the bark, chopping it like wood-
peckers.

Lying deadwood at different stages of decomposition can attract
other forest insectivorous birds — those that seek food on the ground,
in the forest litter, looking for ants, insects, worms, snails and other
invertebrates. These are thrushes (Turdidae), European robin, Eur-
asian wren, dunnock (Prunella modularis), and others.

4.2.5. Mammals

It is known that bats catch insects on the fly and do not use dead-
wood for this. However, as a place to find food, deadwood is import-
ant to other mammals. For example, for squirrels, which often ruin
birds’ nests. Squirrels also feed on insects and their larvae, which
live in deadwood. The same can be said of the common and the gar-
den dormice, which prefer animal food, consuming large numbers of
invertebrates associated in their development with deadwood. The
basis of Mustelids’ nutrition also are organisms that are associated
deadwood or that use hollows as a storage. For example, squirrels
often fall prey to martens. Wildcat’s prey are also often inhabitants
of hollows, as well as animals associated with deadwood. They are
masinly rodents and other small mammals, birds, amphibians and
even insects. Foxes and wolves also feed on animals associated with
deadwood: rodents, squirrels, as well as birds and their eggs.

Representatives of insectivorous mammals feed mainly on a vari-
ety of invertebrates, where saproxylic insects compose a significant
share.
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A significant part of the badger’s diet (Meles meles) consists of
insects and their larvae caught in deadwood. Destroying old stumps
or logs in search of food is its gastronomic hobby.

The bear (Ursus arctos) deserves a special attention among large
carnivorous mammals. Deadwood plays a much more important role
for this animal than for wolf or lynx. He not only uses it as storage,
but also consumes fodder obtained from deadwood. The bear’s diet
contains only 20 percent of animal food, but a quarter of this are
larvae of beetles, mostly saproxylic. Bears get them by digging in de-
composing wood. The brown bear is listed in the RBU.

Deadwood in trophic terms is also important for even-toed un-
gulates. For example, living organisms obtained from rotten wood
compose a significant share of in the diet of wild pigs. Although the
basis of the diet of these animals is plant foods, they often consume
a variety of foods of animal origin. These are mollusks, insect larvae,
frogs, lizards, snakes, rodents, insectivores, bird eggs, ect.

Among other undulates, deadwood is important for red deer
(Cervus elaphus) from the deer family (Cervidae), whose diet often
includes fungi, including those that grow on deadwood. First of all,
it is Armillaria and other saprophytic species.

B 4.3. Methods of studying birds

Surveys of birds in forests are carried out by two main methods:
route and point.

To apply the route method, which is the most popular, fixed
routes of different length (from 1 km to 3 km) are planned to cover
the most typical forest habitats. The width of the survey transect in
the forest is usually recommended at 50 m (25 m in one direction
+ 25 m in the other direction), in sparse forests and shrubs — up to
100 m (50 + 50 m). The survey conducted in good weather in the
morning. In the 50 m wide transect, all birds that can be identified
visually and by voice are taken into account (Ravkin, Tselinchev,
1990). Birds in flight are also counted. The calculation of bird pop-
ulation density can be performed per km? or per 1 km of the route.
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The calculation of bird population density per km?is done by the

formula:
n

N= p, =ne N -species population density (ind./kmm?);

n — the average value of the species’ population on the route;

P - the area of the surveyed territory (calculated in km?, taking
into account the length and the width of the transect).

Much less often, the point method is applied in surveys of forest
birds. It consists in selecting specific points on a certain area of forest,
the distance between which should be 200 m. There can be 10-20 such
points. The radius of the point is 50 m, within which the researcher
records all species of birds that occur within 5 minutes. (in some cas-
es — 10 minutes). After 5 minutes the researcher goes to the next point.

The population density of each species at one point is calculated
by the formula:

Ni=mR? #n, where Ni- population density of a species at one
point;

n — the average value of the species’ population at each point;

R - radius of a point (for example, 50 m)

The average value of population density (ind. / km?) is calculated

by the formula:
Ni+Ni+Ni+--Ni ) ) ) )
N=""7,, , whereNi- population density of a species

at one point;
10 — number of points.

B 4.4. Control questions

1. Which taxonomic group of birds is the most closely associated
to deadwood?

2. What are the number of Red Book species among terrestrial
vertebrates that depend on deadwood in forests? Why, on your opin-
ion, they belong to the endangered species group and need special
protection?

3. What main methods of bird surveying are applied in forest eco-
systems?
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eadwood is an indicator that cap-

tures many natural elements and
.Afte rWO rd it is becoming a general reference for

natural forests in Europe. If there are

enough of the right kinds of deadwood
in a forest then it is likely to be fairly natural. Researchers and gov-
ernments are now surveying deadwood in forests to find out how
much deadwood should be present in a natural forest as a reference,
and how much is present in managed forests. The volume of dead-
wood depends on productivity, the pattern of natural disturbance,
successional stages, forest history and human intervention. Dead-
wood type and decay trajectory (the way in which the tree decays
over time) are influenced by the way in which it dies (lightning
strike, storm damage, drought, disease etc.).

Deadwood is a very dynamic system, with continuously chang-
ing characteristics. Changes result from altered positioning (e.g. tree
fall) and progressive decay of dead tissues. The maintenance of for-
est biodiversity is dependent upon a continuous and steady supply
of CWD, balancing the rate of its mineralization or loss through pro-
cesses such as fire.

In conclusion, we underline that deadwood is extremely import-
ant for a huge number of living organisms. The reason is thai it is
not one habitat, but forms dozens of micro-habitats that provide
shelter and food for thousands of different species of forest dwellers.
The absence or insufficient amount of deadwood in forest ecosys-
tems leads to significant, sometimes irreparable, loss of biodiversity.
With thousands of years of active forest management on the much
of Europe’s territory, the mankind has already caused considerable
damage to organisms associated with deadwood. Intensive use of
it for firewood has led, according to scientists, to significant losses
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of biodiversity. Based on numerous findings in peat deposits and in
amber, we know that over the past several thousand years, many
species of saproxylic beetles have become extinct right because their
habitat has disappeared. Therefore, increasing the share of dead-
wood in forests is a guaranty for conservation of a significant share
of our biodiversity.
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Union. The contents of this publication are the sole responsibility of NGO “Eco-
sphera” and can in no way be taken to reflect the views of the European
Union or of the Joint Operational Programme Romania-Ukraine 2014-2020
management structures.

The European Union is made up of 27 Member States who have decided to
gradually link together their know-how, resources and destinies. Together,
during a period of enlargement of 50 years, they have built a zone of stability,
democracy and sustainable development whilst maintaining cultural diversi-
ty, tolerance and individual freedoms. The European Union is committed to
sharing its achievements and its values with countries and peoples beyond
its borders.

The Joint Operational Programme Romania-Ukraine 2014-2020 is financed
by the European Union through the European Neighbourhood Instrument and
co-financed by the participating countries in the Programme.
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This project is funded by the European Union. The project is implemented by
the partnership between WWF Romania - Danube Carpathian Programme,
Maramures Branch, and “Stefan cel Mare University” of Suceava in Romania,
the Research Institute of Mountain Forestry P.S. Pasternak and NGO “Eco-
sphera” in Ukraine.
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