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Bemyn

Lle/ nocibHMK NpU3HaYeHUn 4N1A CTYAEHTIB,
AKi BUBYAIOTb OLLIHKY AepeB Ta apbOpPUCTUKY,
a TaKox Ana daxiBLis, AKi NparHyTb Norau-
6UTKN CBOT3HAHHSA NPO AepeBa. 33 OCTaHHIO
YBEPTb CTOITTA HAayKa NPO AepeBa focArna
3HAYHOTrO Nporpecy, Xxo4ya BOHa 1 A,0Ci Bij-
CTa€ Big, 3HaHb NPO XpebeTHUX TBAPUH (L0
He AMBHO, agXe Homo sapiens — ogHa 3
Hux). HoBi HayKoBi daKTM NpPo pocaAnHM,
30KpemMa i Npo AepeBa, NPOCOYYTbCA He
nvwe go npodecioHanis, ane it 40 WUPOKOI
rpomagcbkocTi. NeTep BonnebeH, Himeub-
KM MUCbMEHHWK i NiCiBHUK («TaEMHE KUTTA
aepes» Ta iHWI KHurn, 2016, 2019), oguH
i3 nepwmnx 306pasune gepesa AK iCTOT, AKi
6arato B yomy nogibHi go Hac. Lle gono-
MOT/I0O NOMY AOCTYKATUCA He nuwe Ao
po3ymy, ane n 0 cepaeub YMTadis i Npo-
byanTun y 6aratbox 6arkaHHA NoToBapu-
WyBaTK i3 AepeBamu (HaBiTb AKLLO AeAKi
iHTepnpeTauii BonnebeHa MoXyTb 34aTUCA
Aewo HagymaHumu). LLe ogmH nonynsapHuit
aBTOp, AKOro BapToO NOpPeKoOMeHAyBaTh, —
CredaHo MaHKy30, ¢pisionor pocamH, Aakumn
0cobunCTO NPOBIB 6HaraTo eKCNEePUMEHTIB, i
onucaB iX y KHUXKLi « IMBOBUMKHUI 3e1EHNIA:

HeMMOBIpHa iCTOpPIA Ta HayKa NPO POCAUH-
HUW iHTeNeKT» (BiH Ha3MBA€E CBOIO ranysb
«Henpobionoria poCAUHY», MOSACHEHHA AUB.
HUKYe). 1 TAKOXK BUCOKO LLiHYI0 KHUTY «Ha
cnasy pocauHi» (2002), HanucaHy NoHaA ABa
necaTunitTa Tomy npodpecopom ®paHcicom
Anne, ekcnepTom i3 TponiyHux nicis (dpaH-
Lly3bKa Ha3Ba «Eloge de la Plante, pour une
Nouvelle Biologie»). Anne nosacHioe npupoay
POCANH, MPOTUCTABAAYM IX TBAPUHAM.
3BMYAMHO, HE MOKHa He 3ragatn Anekca
Lairo, amepmMKaHCbKOro NiciBHUKA Ta
BUYEHOrO, AKOro BapTO CMiJIMBO Ha3BaTu
KonepHuKom apboprcTUKM (06rpyHTYBaHHA
LbOro CYAKEHHA AMUB. HUXKYE).

Al yHMKaB NoCUNaHb Ha cneLiani3oBaHi HayKoBi
KYPHaNU, AKi He € NerkoLOCTYMHUMMU | He
3aBXKAM 3pO3YMIIMMN ANA HenigroTose-
HOro Yntaya. lMonynapHi gxepena, 30Kkpema
3 Mepexi «I[HTepHeT», — nepesipeHi Ta Npo-
KOMEHTOBaHI, AKLLO ue byno HeobxiaHo. Y
pasi NowyKy B iHTepHeTi, NOTpPi6HO ByTK
KPUTUYHUM i LUYKATK grKepena, AKi niaTpu-
MYIOTbCA BiJOMUMU BYUEHUMM Ta HAYKOBUMM
yCTaHOBaMMU.
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TeKCT CKNaJAETbCA i3 TPbOX YACTUH, BiA-
MiHHUX 33 cTUAeM. Y nepuwii YacTUHI A
Hamaratoca cyb'eKTMBHO NoAcHUTK «LLlo
O3Havae byt gepeBom?». Y Apyrii YacTUHI
cucTemaTuyHo posrnagato «CTpyKTypy Ta
dYHKLUIT AepeBa», 30cepeKytouncb Ha TUX
acnekTax, Aki nos'aA3aHi 3 Temoto iHcneKu,il
CTaHy AepeB Ta 40rnaay 3a HUmu. TpeTa
YaCTMHA TaKOX CYB'EKTMBHA — 5 pO3rNAAato
«JlepeBa AK coLlianbHi icToTU». BU3Halo,
LLLO AeAKi 3 MOiX BUCHOBKIB i y3araabHeHb
He 3HaAWWAM (MOKM LWO) NigTBEPAKEHHS
B AOCTOBIPHMX BiAOMOCTAX, O4HAK BOHMU
MOXXYTb OYTM BUBEAEHI i3 3arasibHUX 3HaHb
i cnocTepeXeHb NPaKTUKIB.

Miomp Tuwko-Xmenoseuys, Ph.D (kaHOudam Hayk)
®omo Apkadiyuwia Bexcbu

Bucnosnaoo noaaky peleHseHTam npo-
€kTy. Mpodecopka Ypuwyna 3aliOHYKOBCbKA
i3 BaplwaBCbKOro yHiBepCcUTeTYy NpUpoa-
HUYMX HayK AOMNOMOTINA BUNPABUTU AeAKi
NOMMUAKM i MobBinisyBana meHe Ha Te, Wob6
Ha4aTu TEKCTY YiTKIWOT ANCLMNAIHOBAHOI
CTPYKTYpu. Mu goci He ginwnam sroam wo[0o
TOr0, YY1 NOBUHEH PaxoBUIA NOCIBHUK MiCTUTH
3ara/sibHi KOMEHTapi NPo NpUpoay Aepes, AKi
BUXOAATb 33 MEXKi HAyKM, WO I'PYHTYETbCA
Ha AOCTOBIpHUX AaHUX. A AyXKe BAAYHUMN
AoKTopui beati MaxHoBCbKil Ta FOnii KoHYakK
3a MMBOKi KOMeHTapi 40 No/bCcbKoi Bepcil
Ta [>koHy lNapKepy 3a yBarkHy nepeBipKy
AHINIACbKOT BepCii.
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I.

Illo o3nauae 6ymu depesom?

DepeBa cxoxi Ha Hac? Yu 30BCim iHLWI?

AMoKe, i Te, iiHWE? Y nepLiomy po3saini s cnpobyto
OCArHYTU Npupoay AepeBs, HABOAAYM NOAIOHO-
CTi Ta BiAMIHHOCTI, Ae ue gopeyHo. Takuit niaxis
[,0MOMara€e Ham NpoiNKCTPYBATH ACNEKTH, AKI
NnoB'A3aHi 3 OLLIHKOO AepeB Ta AOIIAAY 32 HUMM.
3ayaciB Apucrtortens, Nl04U CXUNbHI BBaXKaTu
POCAUHU HUXKUMMMU dopMamum XKUTTA (Mancuso
i Viola 2017). Mu He 6a4nMMoO, K BOHM CMiNKy-
IOTbCA, HE MOMIYAEMO OPraHiB pyXy Ta YyTTA.
Xiba TBapUHM, HA BEPLUMHI AKMX CTOITb NHOANHA,
He € A0CKOHaMIWUMM, 3 IXHIMUK 34i6HOCTAMM
pyxaTuca, CNiKyBaTMCA, CNiBNpaLLtoBaTH, BECTU
coujianbHe KUTTA? A NoTim 3'ABNAETHCA Nep-
LUOOCHOBA €BOIOLII: LLeHTpasabHA HEPBOBA
cMcTeEMa — POCAMHU He MatoTb MO3KY. OKpim
LbOro, TBapMHM, 4,0 AKUX MU HANEKMMO, BUK/IU-
KaloTb Y HAC NOYyTTA CNOPiAHEHOCTI Ta coi-
LAPHOCTI Nerwe, HiXK POCAMHN, AKi HACTINbKK
BiAMIiHHI, HACTINbKKN Pi3HI i HACTINIbKM CKNA4HI
ONA PO3YMiHHA.

OpHaK pOC/IMHU He € YUMOCH Ha KLUTaNT MOo4-
LWKX pogudiB TBapuH. BoHM icHYOTb Ha 3emai
[O0BLLE, HiX TBAPMHU. Be3 poTocuHTE3Y He byna 6
cTBOpeHa aTMocdepa, Wo pobUTb NAAHeTY Npu-
LATHOR ANA XKUTTA. AK NiATBEPANKYIOTb OCTAHHI

OOCNIAXKEHHSA, POCAMHU QYHKLIOHAIbHO TaK CaMo
[,0CKOHANI, AK i MU. BOHW MatoTb LUMPOKY NaniTpy
BiAYYTTIB | BeAyTb CKAA4He couianbHe XUTTA
(Mancuso 2017, Wohlleben 2016). HaigaBHiwwi
AepeBa Xunam Ha 3emni 380 MiNbAOHIB POKiB TOMY.
HaBpsaga um MoXKA1BO, LWob opraHiamu, siKi € dpino-
reHeTUYHO HACTINIbKM AaBHIMM (i TPOAOBKYIOTb
NpoLuBiTaTh CbOroAHi), Mornn 6yTn «HEMOBHO-
LiHHMMWY. AfXKe AepeBa Yy40BO NPUCTOCOBAHI
0,0 NpuKpinaeHoro cnocoby XUTTA — TaKoro
BiZAMIHHOrO Bij, HALWOi PYXAMBOCTI.

[epeBa — 0co6auBi pocnHKU Yepes iXHE J0B-
roniTTA Ta Be/AnMyesHi po3mipu. binblicts BUAiB
KUBYTb Bif, KiZIbKOX A€CATUNITb 40 KiJIbKOX CTO-
NiTb | MOXYTb BUPOCTATK A0 Ki/IbKOX AECATKIB
MeTpiB 3aBBULIKU. PekopacmeHn BupocTa-
t0Tb NoHaa, 100 meTpiB i KMBYTb TUCAYI POKIB.
HaricTapiwmmu gepesamu, wo 36epernm cBoto
nepsicHy GpopMYy, € OCTUCTI COCHU, AKi POCTYTbY
binnx ropax Ha nisgeHHomy 3axogi CLUA. OgHak,
AKLL0 6paT 40 yBarn AepeBsa, AKi BiAHOBUAUCS
BEreTaTUBHMM LUIAXOM, TO PEKOPACMEHOM € rait
TpemTayoi ocmkm y CKenactux ropax. Biaroa,,
AK NPOPOC/IO NepLIe AepeBo, MUHY0 6113bKO
80 T1cAY pokis®. MPOTAromM LbOro Yacy OCUKK
(Populus tremuloides) npopocTanu 3 KOpiHHA

 https://en.wikipedia.org/wiki/Pando_(tree), 10.05.2021
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CTapux Aepes, POCAN, A03piBaNN, «KHAPOA-
YKYBanun» HOBUX BEreTaTUBHUX HaLLLAAKIB, a
notim Biamupanu. Lleli rain, a moxke i ogHe
nepeso, 3alimae 43 ra i BaxuTb 6 600 TOHH,
o B 33 pasu nepesuLLyE Macy HanbinbLoi
TBapMHN — CUHbOTO KnTa (Bikineais: Pando
(AepeBo)). Y wil rpi HaWcTapiwnm gepeBom
€Bponu € HOpBe3bKa ANMHA Ha im'a CTapuii
Tikko?, Wwo pocTte y LBeuii i BigHOBAIO-
€TbCA BEreTaTUBHO 3 KiHUA /IbOA0BMKOBOrO
nepiogy — 10610 11 TMCAY POKiB, XO4a AEH-
Aponorun i Hagani cnepeyatoTbCA Npo ii BiK
(Wohlleben 2019, Bikinegis: Ctapuit TikKo).
3p03yMisIo, WO TEMNM iXHbOTO XKXUTTA HabaraTo
MOBINbHILIMIA 33 HALL | YiTKO BiANOBIAAE pUTMY
nip poky (Tam, Ae BiabyBaeTbCA 3MiHa).

[DocArHeHHA TaKUX PO3MipiB CTaNO MOXK-
NIMBUM 3aBAAKU NPUKpinJeHomy cnocoby
XUTTA, AKUI, BUNANBAE 3 aBTOTPOPHOCTI.
I)eto Ana fepes € COHAYHE CBITNO, ByrneKunc-
nuiirasiBoga. Ockinbku nepuwi asa GpakTopu
€ NOBCIOAHMMMU, IepeBa POCTYTb CKPI3b, A€ €
pigKa BoAa, MPUHAMMHI YaCcTUHY poKy. Ans
MaKCMMa/IbHOTO NOIIMHAHHA CBiTNA AepeBy
noTpibHa skomora b6inbla naowa AncTs,
6akaHO Ha BUCOKOMY cTOBOYpI, BULLOMY
3a CyCifiB-KOHKYpeHTiB. Ana epeKTUBHOro
NOrNMHAHHA BOAM NOTPibHa po3ranyKeHa
KopeHeBa cuctema. Yn moxemo mu cobi
YABUTM, LLLO MOTPIOHO NYyCKaTM KOPiIHHA WOAHA
Ha HOBOMY MicLi? Lle Ba)XKo HaBiTb AN
NOAMHU (He B ByKBa/IbHOMY CEHCi, 3BUYAIHO).
MpuKpinaeHnii cnocib »xMUTTa mae 6arato
HacNigKiB, HANPWUKANAA, BiH YHEMOXANB-
JIIOE BTEYY Big XMXKakKiB (MM Ha3MBaeMO ix
TPaBOIAHMMWN — LWe OAHe 300UeHTPUYHE
ynepeaskeHHs).

2 https://en.wikipedia.org/wiki/Old_Tjikko, 10.05.2021

Lito npobnemy BMpiLYytOTb NEPEBAXKHO 4BOMA
cnocobamu. MNo-nepuwe, aepeso BUpobase
pevyoBUHU, AKI BigNAKYIOTb CNOXMUBaUiB
JINCTA UM KOPU. AKLLO BOHM He NPUCYTHI B
TKAHMHAX NOCTINHO, AePeBO NOYMHAE iX BUPO-
61aTH, KoM BigYyBae Hanag abo Konu iHwi
AepeBa CNoBiWalTb NOro NP0 HEMUHYYY
Hebe3neKy NOBITPAM, KOPEHEBMMM NAPOCT-
KaMM 4YmM MiKopusHot Mmeperketo. OCTaHHI
MepeXxXy KaHaacbka gocnigHuua Cio3aHHa
Cimapa, Ha3Bana BCENICOBOIO AepeBHOO NaBy-
TuHoto (wood-wide-web WWW, ams. yactuHy
). Y mepexi «IHTepHeT» € 6araTo LiKaBuX
martepianis, 30kpema nekuii CtozaHHn Cimapa,
Ha TED i cTucne iHTepB'to 3 Heto (Simard and
Toomey 2016). Cto3aHHa Cimapa onucana
HeLW,04aBHO CBOE XUTTA i 4OCNIAHULbBKY
npauto y KHmKui “Finding the Mother Tree”
(Simard 2021).

Mo-apyre, pepesa po3BUHYNN 3HAUHY (ane
He 6e3MelKHY) ToNepPaHTHICTb A0 BTpaTH
YacTUH CBOrO Tina. YemnioHamu B LbOMy
CNOPTI € TPABW, AKi XOBalOTb CBOI BigHOB-
JIOBA/IbHI YaCTUHW B IPYHTI N03a MeXamMu
[OCAXHOCTI TPAaBOiAHUX TBApUH. [epeBa
TaKOXX HaBYUNNCA NEPEHOCUTU MOLLKO-
OMKEeHHA 3aBAAKM KONOHIaNbHIN CTPYK-
Typi — TOBTO BOHM CKNAAat0THCA i3 YHaCTKOBO
He3aneXHuUx Moaynis. Micna BTpaTv YacTUHU
(rinkn abo KopeHs), Tino, Wo 3anmwmnnocs,
MOKe NPOA0BKYBATN BUKOHYBATU BCi PYHK-
Lii. TBAPUHM LEMOHCTPYIOTb YHITapHY CTPYK-
TYPY, TOGTO KOXXEH OpraH BUKOHYE CBOIO
dYHKUitO | € NPAKTUYHO He3amiHHUM. Le
OAHIED afanTaLi€lo AepeB A0 NOLWKOAMKEHD
€ HafABHICTb FTHYYKMX eHEPreTUYHNX Pe3epBiB.
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Puc. 1. MantoHok ®peHcica Anne (2002) de-
MOHCMpPY€E MOOYsAbHICMb pocmy Oepes Ha
npomusazy yHimapHocmi pocmy meapuH.
BiH makoxc 8Kka3ye Ha me, W0 osepxHi, AKi
noaauHaromes ixcy, y binbwocmi meapuH
3ax08aHi 8cepeduHi ixHix min, modi AK y Oe-
pes ma iHWUX pOC/AUH BUXOOAMb HO308HI.
Lle sunausae 3 moz2o o4e8UOHO20 haKmy,
W0 pOCAUHU 3QHYPEHI 8 CBOIO IHYy — COHAY-
He ceimno i 8yeneKkucaull 2as.

BoHK 3a6e3nevyroTb MOMXK/IMBICTb BiAHOB/O-
BaTM BTPAYeHi Yepe3 TPaBOiAHUX TBAPUH YK
BiTEp YaCTMHM TiNa Ta 3arotoBaTth paHu. L
3anacu ax Hisik He 6eamexkHi, i y aepes, Wwo
POCTYTb Yy HECMIPUATANBMX yMOBax abo 3a3Ha-
IOTb IHLWKNX CTPeciB (K Y MiCbKMX aepes),
BOHM BUCHAXYIOTbCA.

MopaynbHicTb / KoNoHianbHicTb / cermeH-
TapHICTb NPOABAAETHCA NPOTATOM YCbOTO
OHTOreHesy (po3BUTKY 0cobUHK) AepeBa
(puc. 1.). AKWo NtogMHa HAPOAKYETbCA AK
MiHiaTiopa A0pOCa0i N0ANHU, TO AEPEBO, WO
MPOPOCTAE, BUPAXKAE MEBHY CXEMY POCTY, AKa
NOTiM MOBTOPOETLCA NPOTArOM AECATUNITD,

CTONITb, MOX/INBO, TUCAYONITbL KUTTA AepeBa.
NognHa pocTe BCiM TiIOM, KOXKeH opraH
36inbLYETbCA Y po3Mipax. Y aepes picT Bia-
6yBa€eTbcA nLLe y crewiani3oBaHUX TKAHK-
Hax — mepucTemax. BoHn po3sTawoBaHi Ha
KiHYUMKax NaroHiB i KOpeHiB (NOA0BKEHHSA)
Tay BUMNALI uMniHApa nig Kopoto NaroHiB
i KopeHiB (6iuyHKI NpupicT). Came ToMy rak,
AKMI aigycb BOMBaB y CTOBOYpP BULLHI, OO
NOBICUTU ramak, 3a/IMLIAETbCA Ha TiK camil
BWCOTI, HaBiTb AKLLO BiH 3apic AepeBMHOIO.

Po3MHO}XeHHA gepeB Moe BigbysaTtuca
AK reHepPaTUBHUM, TaK | BereTaTUBHUM LLASA-
xoM. [lesiki ocobuHM € 0AHOAO0MHUMMU, TOBTO
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Ha OQHOMY AepeBi YyTBOPHOKTLCA YONOBIYI
Ta }KiHOYi KBiTKM (K y ByKa abo bepesn),
iHWi — ABOAOMHMMM, TOBTO 0COBMHM € abo
4yoN10BiYMMHK, abo XKiHoUMMMK (K y TONoNI,
TUCa, riHKro). Jenki Buam, Hanpuknaga, AceH
3BUYANHWNI, MOXKYTb CTaBaTV OAHOAOMHUMM
ab0o ABOAOMHMMM, | HABITb 34aTHI 3MiHIOBATH
CTaTb NPOTArOM XUTTA. 3aNUNEHHA 34,i1NCHIO-
€TbcA abo BiTPOM (HanpuKnag, CocHU, TOMoi),
abo TBapuHamu (Hanpuknag, Bepbu, A6ayHi).

Ocob6unBy 34aTHICTb A0 BEreTaTMBHOrIO
PO3MHOXEHHA MaloTb TONOAI Ta Bepbu.
Hanpuknag, nepLui MoXKyTb CTBOPHOBATH LI

rai 3 KopeHeBWX NAapPOCTKiB, @ APYri — NycKaTn
KOPIHHA 3i 3JaMaHMX 10K | BUPOLLYBATH 3 HUX
HOBI 0COBUHU. Bepbu, He Byayuu CTiIMKMMMU
[0 YPaXKeHHA fepeBopynHIBHUMYK rpubamuy,
YacTo BTPaYatoTb CBOI ri/IKM Ta CTOBOYpU Yepes
noLuKoAXKeHHsn BiTpom (puc. 2, 3). He 36eHTe-
YKeHi BTpaTOto, BOHW PACHO NPOPOCTAtOTh i3
MOLUKOAMEHUX YAaCTWH i NPOAOBXKYIOTb POCTU
AK NPUPOAHI nonapan. [eaki 3namaHi rinku,
LLLO NEXKATb Ha 3eMJ1i, MOXKYTb HaBITb MyCKaTh
KOPIiHHA, Aalo4M NOYATOK HOBOMY ZlepeBy.
Taka 34aTHICTb AONOMArae AeAKMM gepesam
CTaTU MPAKTUYHO Be3CMePTHUMM (OUB. TAKOXK
posgin 111.2).

Puc. 2 i 3. [MpupodHo cghopmosaHi sepbu (MpupodHi nosaapdu): nicada moao, AK mpyxasasuti cmosbyp
8r1as, posib 8MpayeHoi KpoHu nepebpasnu Ha cebe npudamkosi 2inku. (PTCh)
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11.

Cmpyrmypa
ma ¢hynruil depesa

1 . AK NPALIOE
NEPEBO?

KPOHA | TNCTA

KpoHa gepeBa — ue uykpoBa «dpabpukay,
O CKNAAAETLCA i3 HE3NIYEHHOT KiIbKOCTI
JINCTKIB — BiopeaKTopiB, AKi NepeTBOPOIOTL
€Heprito COHAYHOrO CBiTN1A B €HEPTit0 XiMIYHMX
3B'A3KiB (puc. 4.). Y npoueci doTocnHTesy
MOIEKY/IU [NIFOKO3U YTBOPKOKOTLCA i3 Byrne-
KMCIOro rasy 3 NoBiTps i BOAM 3 FPYHTY (Y4epes
KOPIiHHA, ANB. TaKOX BcTasky 1. «[MpoayKTn
doToCcHHTE3Y»). KUCEHD, LLLO MICTUTbLCA Y BOA],
BUAINAETLCA B NOBITPA AK NOBIYHNIN NPOAYKT
doToCHHTESY.

JINncTOoK Ha3eMHOT POC/INHU 3aXULLEH NI Bif,
HaZMipHOI BTpaTV BoAM enigepmicom (Lwinb-
HUM LIAPOM KANiTUH). HMKHIM 6ik AncTKa BCi-
AHUIA HEBEIMKMMU OTBOPAMM, TaK 3BaHUMMU
npoamxamu, Aki 3abesnevyoTb ra3oo0bmiH.
Mpoaynx Moe BiAKPMBATUCA | 3aKpMBaTUCA,
KO/IM Ue HeobxiaHo 3aBAAKM i OTOUYYUX
KNiTWUH. BHOUI Ta nig vyac BogHoro ctpecy,
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HanNpuKAag, y CNeKOTHUM AeHb, NPOAUXM
3a/IMLWAIOTLCA 3aKPUTUMU. HazemHi pocanHM
POCTYTb MepeBaX¥HO BHOYi, KOU 3aKPUTI
NPOANXM LLO3BONAOTb CTBOPHOBATU AOCTATHIM
TUCK Y MONOANX 3€N1E€HUX TKAHUHAX.
BHYTpiWHA YacTMHA TUNOBOrO JINCTKA
3aMOBHEHA KNITMHAMU, WO MICTATb X10-
podin— 3eneHuin NirMeHT, KNI BAOBJIIOE
€Heprito COHAYHOrOo CBiT/1Ia A4N1A acumina-
Lii Byrnekucnaoro rasy. BoHu po3sTtawoBaHi
HeLwiNbHO, o6 3a6e3NeYnTn XOPOLLMIA KOH-
TaKT i3 NOBITPAM iK€ NPOHUKAE [0 NCTA,
wo cnpmae eGeKTMBHOMY ra3o00b6MiHy Yepes
KNITUHHI MembpaHu. Byrnekucanii ras guoyH-
LYE BCepeauHy KNiTUHU, TOAI AK KNCEHD i
BOAAHA Napa BUXOAATb HA30BHI (AMB. BCTaBKY
«Ponb BogM B }KUTTI AepeBa»). BHoui, Konun
pPOC/NHA OTPUMYE EHeprito AnLe 3aBAAKN
NpoLecy ANXaHHA, Li HAaNPAMKUW 3MIHIOIOTbCA
Ha NPOTU/IENKHI.
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Puc. 4. Pyx 8o0u, eHepezii ma enemeHmis y depesi. ManoHok AKyba K03eg4yKka
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Bcmaska 1.
MoneKynm roKo3n BUKOPUCTOBYHOTbCA POCIMHOLO A5 NobyaoBum
BCiX iHWMX HEOOXiAHMUX CNONYK, 30Kpema:
CTPYKTYPHI
LYKPU NONICAXAPUAU NONICAXAPUAN
O0CTaBAAOTb EHeprito 40 36epiratoTb eHeprito Lea0n03a Ta
iHLWMX YaCTUH POCANHM, B CTOBOYpI, rinKkax, remiuentonosa,
30Kpema caxaposa KOPiHHI Ta HaCiHHi, AKi 3MiLHIOIOTb
(BMKOpPUCTOBYETLCA HanpuKaag Kpoxmarsb; KNITUHHI CTIHKY;

NOAUNHO AN
nigcoNoAXKyBaHHA

KaBu Ta 4yalo);
T NINIAY (3KUPW)
TA BIZIKA
CNYXUTb ANa byaisenbHUI maTepian
3aNOBHEHHA KAITUHHUX MembpaH i
34epeB'aHiNnX BHYTPILWHbOKAITUHHUX
KNITUHHUX CTIHOK CTPYKTYP;
Y AepeBuHi;

3AMNACH EHEPTII PEYOBUHMU, LLO

B HACIHHI HECYTb IHPOPMALIO
LYyKpw, nonicaxapuagu, anA 3abesneyeHHA
6inKM abo Kunpu KOMYHiKaLii pocanHu
BcepeauHiii

OpraHiamy Ta 3 iHWKUMK
0COBUHAMM — FOPMOHMU
Ta pepomoHu

KOPOTKO MO3HavyatoTbCA
TEPMIHOM KaCUMINATU»
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6inKu, aki
3abe3nevytoTb
KAITUHHUI MeTaboizm

3AXUCHI

PEYHOBUHU

BK/IlOYatoum GEeHONbHI
CNONYKM Ta CMOAIH,
LLLO CAYTyOTb ANA
KOHTPO/IO NOLUIMPEHHSA
THUTTS, CMPUYMHEHOTO
rpmbamu;
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CKeneTHi rinku

Finkun

CtoBbyp

di3ioNoriyHO akTUBHeE

CKeneTHi KopeHi -
KOPIiHHA

Puc. 5. YacmuHu Oepesa 8 HABKOMUWHbLOMY cepedosulli.
MasntoHoK Akyba t03eguyka
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CTOBBYP

CroBb6yp niaTprmye KpoHy i 3abe3neyye xo-
poLuy nosuu,to B 60poTb6i 3a cBiTN0. BarknuBo,
Lo BiH € TPyHONPOBOAOM, AKMIA MOCTAYaE BOAY
Bi/ZL KOPEHIB 40 NMCTA | NPOAYKTU GOTOCUH-
Te3y Bif, MCTA A0 KopeHiB. LIi MOTOKM TakoX
HecyTb i3 0600 rOpMOHM Ta BioeNeKTPUYHI iMm-
ny/ibcu, AKi 3ab6e3nevytoTb 38'A30K MiXK YacTu-
HamMu aepeBa Ta KOOPAMHALLIO POCTY.

KOPEHI TA MIKOPU3A

KopeHi 3akpinatooTh AepeBo B FPYHTI Ta
3abe3nevyroTb BOAO MOro KpoHy (BcTasKa 2).
KopeHi *KMBAATbCA NPOAYKTaMMN GOTOCUHTESY,
AKi yTBOPHOIOTHLCA B IMCTKAX i nepepobnstoTbea
B KOPEHAX 3a A0MNOMOroto pecnipalLii, BUKO-
PUCTOBYOUYM KMCEHD 3 'PYHTOBOTO MOBITPA.
KopeHi 3a3Bmyali 3aiMatoTb HEMIMOOKI Wapu
IPYHTY i OCHOBHA iX Maca 30cepe KeHa Ha
INBUHI KiNbKOX AeCATKIB CaHTUMETPIB (puc. 5).
Came B LLbOMY LUApIi ierLle OTPUMATHU AOCTYN
[0 NOBITPA Ta BOAM, WO BUNAJAE Y BUTNALI
onagis. [pyHTOBE NOBITPA MICTUTb OKCUTEH i
HITPOreH, OCTaHHI 3aCBOKETLCA AepeBamm
3aBAAKM BaKTepiam, 3 AKMMU BOHU nepeby-
BaloTb Y cMmbiosi (HanpuKnag, BiNibXoto Ta
pobiHieto). [leski aepesa BigpoLLyoTh InbLe
KOPiHHA, WO CArae piBHA 'PyHTOBMX BOA,.
Popma KopeHeBOi CUCTEMM 3aNEXKUTD Bif,
I'PYHTOBMX YMOB, BUAOBUX Ta iIHAMBIAYAIbHUX
ocobnmsocTe. LleHTpasbHUIM KOpiHb, AKLLO
BiH €, 3r040M 3HWMKAE, KON AEPEeBO AOCATaE
3pinocTi (gMB. HUXKYE). Y BiZIbHO 3pOCTatoyoro
[epeBa KopeHeBa CMCTEMA B KislbKa pasis nepe-
BULLYE paaiyc KPoHW. Y micbkux aepes popma
KOpeHeBOI cucTeMu HenepeabadyBaHa Yepes
HEOAHOPIAHICTb FPYHTY TA BEAMUKY KiNbKIiCTb
nepewkoga,

MIKOPW3A TA TPYHTOBI
MIKPOOPTAHIZMW

ToHKi KopeHi BbMpatoTb BoAy Yepes KopeHeBi
BOJIOCKM, ApiOHi Ta HEA,0BrOBIYHI CTPYKTYPH,
LLLO BUCTYNAlOTb HEe4ANEKO Big, KiHUMKA. TOHKI
KOPEHi NOCTiINHO pOCTyTb i BigmupatoTb. Ans
NMOKpalLeHHA BOAOMNOCTaYaHHA AepeBa Ta
iHWIi POCAAMHN BUKOPUCTOBYIOTb MiKOPU3HI
rpmbun. Mikopusa nokpatyye epeKTUBHICTb
NMOTrIMHAHHA BOAM TA NMOXUBHUX PEYOBUH,
OCKi/IbKM Tidn rpnbiB HabaraTo TOHLWI, HiXK
HAWTOHLWIi KOpEeHi, i MOXXYTb NPOHMKATK B
HabaraTo meHwWi nopu rpyHTy. lidwm oTouy-
IOTb | MPOHMKAOTb Y TOHKI KOpeHi, 3abes-
neyyum ebekTUBHIWMMN 3B'A30K. OKpim
3abe3neyeHHs BOAOI 3 PO3UMHEHUMU MiHe-
pasamu, MiKOpPU3Hi rpnbu cnyryroTb gepe-
Bam iHGOpPMaLiMHOO Ta NOWMPIOBA/IbHO
mepexero. Yepes nig3emHy mepeKy KopeHis
i TpMbKoBUX TidhiB POTOCUHTETUYHI peyo-
BWHM | MONEKYNU, WO HecyTb iHbopMmaLito,
nepearoTbCA iHWMM AepeBam, 30Kpema
Hawaakam (AuB. HUXKYE).

OnHe nepeBO MOXKe MaTH KisibKa MiKopus-
HMX NAPTHEpPIB 04HOYACHO, a CTapi a/ibAHCHU
MOXYTb PO3MNaZaTUCA, CTBOPIOOYM HOBI.
Byno BusBneHo, Wo i gepesa, i rpnubu Topry-
FOTbCA 3i CBOIMM NAPTHEPAMM 33 KPaLLy Yroay.
Mocnyru mikopmnsm He € 6E3KOWTOBHUMMU:
6113bKko 20—30 % BCiel POTOCUHTETUYHOT
NpoAyKLUii AepeBa BUAINAETLCA TPUOHUM
napTHepPam Ta iHWWM FPYHTOBMM MiKpoopra-
Hi3mam. [lepeBo NiATPUMYE TaKOX I'PYHTOBI
6aKTepii, AKi BigirpatoTb BUPiWaAbHY ponb
Yy BMBITPIOBAHHI MiHEpPaniB Ta BMBIZIbHEHHI
bioreHis.
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BcmasKa 2.

POJZ1Ib BOAU B XUTTI AEPEBA

BoHa 6araTorpaHHa i He 06MeXYeTbCA TUM, WO € cybcTpaTom AnA
doTOCUHTESY.

Bopaa € cepepoBuLLeMm, LWLO TPAHCNOPTYE PO3YMHEHI NOXKUBHI peyo-
BUHU — e/IeMeHTU, HeobXigHi AnA NiaATPUMKM meTabonismy i cMHTesy
PiI3HOMAHITHMX CNOAYK, TaKi AK @30T, Kanin, pocdop, KanbLin, cipka i
MarHih — OCTaHHIM € KNOYOBUM KOMMNOHEHTOM Xa0podiny.

Bopa cnyrye oxonopkyBauem, OCKi/ibKM BOHa MPOHUKAE Yepes3 NPoanXU
i BUNApOBYETLCA i3 NOBEPXHI enigepmicy MMCTA, NoranHatoum Tenno. Lle
[OQ€E fepeBy OXONOAXKYIOUY CUAY KiJIbKOX BEMKUX KOHAMLIOHEPIB, X04a
OepeBa He NepeMmillyoTb Tenao 3 04HOro MiCLS B iHLWe, AK e pobaaTtb
KOHAMLUioHepU. BoHW NepeTBOPIOIOTb MOro Ha eHeprito, AKa *KUBUTb
Kpyroobir Boau B aTmocdepi i NnoBepTaeTbCA Ha3aA y BUrnaai onaais.

Boaa € byaiBenbHMM maTepianom AnA POCAWH: Nnepebysatoun nig,
TUCKOM, BOHA [,03BOJIAE yTpMMyBaTK GopMmy i 3abesneuye picT Hesae-
peB'AHINIMM OpraHam, a Came: JICTIO, KiHYMKAM NaroHiB i KOpeHiB. 3eneHi
YACTMHWM POCAUH POCTYTb NEepPeBaAXKHO BHOYI, KOAM NPOANXM 3aKPUTI i
POCAMHA 34,aTHA CTBOPIOBATU AOCTATHIM TUCK 418 PO3LUMPEHHSA KNITUH.

IHTEHCMBHY BTpaTy BOAM NP TPAHCNipaLii MOXKHA PO3r1a4aTh AK LLiIHY OTPMMAHHA
BYr/IeKMCNOro rasy. [Ansa NorMHAHHA BYT/TIEKMCAOrO rasy npoanxm NoBUHHI byTH
BiAKPUTUMMU, OO 3a6€3NeYnTn KOHTAKT NOBITPA 3 POTOCUHTE3YIOUMMM KAITUHAMM
Y BHYTPIiLWHiM YaCTMHI IMCTKA. TMM YacOM BOAA BUMAPOBYETLCA 3 IXHbOT NOBEPXHi i
NPOHUKAE KPi3b Npoanxu. Lle BnaMBae Ha Typrop (TUCK) ANCTKA. AKLLO BTpATa BOAM
nepeBuLLYE iT HAAXOAXKEHHA 3 KOPEHiB, — NPOAUXM 3aKPMBAKOTLCA | TPAHCNipaLina
NPUNUHAETLCA, afie GOTOCUHTES TAKOXK NPUNUHAETLCA Yepes HecTauy BYr/1eKuc-
JIoro rasy.
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2 . AHATOMIA
NEPEBA

Ha mantoHKy HuxKYe (puc. 6) npeacraBieHo
nonepeYyHuit nepepis ctosbypa Aepesa abo
rinKu:

KOPA

HaouyeBnAHiWwa posb KOpPU — 3axULLATU
CTOBOYP, ri/IKM Ta KOPiHHA. KOPOK — BEpPXHiit
LIap KOpMU, WO CKAAJAETbCA 3 HEXKUBUX K-
TUH i NPAKTUYHO HEMPOHUKHWUI AN5 BOAWU Ta
noBiTps. Po3TalwoBaHa nig HMM mepuctema —
denoreH abo KOPKOBUIA Kambild, AKUI LLLOPOKY
YTBOPIOE HOBUI LWAP KNITUH — KOPOK 330BHi
i dbenogepmy BcepeauHi. Kopok, penoreH i
denopepma yTBOPIOOTL NEpULEPMY, TOAI
AK nepugepma i pnoema (AMB. HUXKYeE)

Puc 6. lNonepey4Huli nepepiz cmosbypa abo 2inku.

MantoHok AKyba 03egyyKka

- CepueBUHHI
NpPOMeHi

YTBOPIOIOTb KOPY, 5K Ti BU3HAYatoTb 6OTaHIKK.
Y 3aranbHOMY BXUTKY TEPMIH KKOpPa» MOXKe
BYTW 3BY)KEHUIN A0 «Nepuaepmm».

Y mipy NnoToBLW,EHHA CTOBOYpaA 30BHILLHI,
CTapiwi wapu Kopu (Lo yTBOPUANCSA, KONKU
cToB6Yp 6YB TOHLLIMM) NOBUHHI abo po3TAry-
BaTucA, abo po3TpickyBaTucA, abo Biawapo-
ByBaTuMCA. Y ByKa TOHKa KOpa PO3TATyeTbCs,
BKPMBatOYM CTOBOYP rnafeHbKUM CpibaacTum
HanboToMm. Y ayba Ta Bepbu cTapa Kopa Tpi-
CKAETbCA | 3a/1MWAETbCA Y BUrNAAj rpebeHis.
Y ABopa Ta nnaTaHa cTapa Kopa CKMAAETbCA
MEHLWMUMM ab0 BiNbLIMMKN TYCKAaMMU, BiZKPK-
BalOYM ACKpPaBiWy Mmonoay Kopy.

dnoema
(ny6)

denopepma

denoreH

Kopok
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Y BMAiB, LLLO YTBOPIOKOTb TPILLMHM, ACKPABIiLLY
MO0y KOPY MOKHa NobaumTh MixK rpebe-
HAMM B MiCcLAX IHTEHCUMBHOTO pocTy. Le €
O3HAKOI0 rapHOro CTaHy AepeBa i BKa3ye Ha
Te, AKIi YaCTUHM 3a3HAKOTb AKTUBHOTO POCTY.

®NOEMA (N1YB)

CnpAmMOBYE NPOAYKTU GOTOCUHTE3Y Bif,
NncTa o ctosbypa i gani o KopeHis. Lel
NOTiK MOXKe ByTM 3BOPOTHUM, KOZIN MOXKUBHI
PEYOBMHM TPAHCNOPTYOTLCA 4,0 OPYHbLOK i3
3MMOBWMX 3anacis y ctoBbypi. MonepeyHuii
HaNPAMOK 3aCTOCOBYETbCA, KON MPOAYKTU
$OTOCMHTE3Y NepemillyoTbca 40 Kambito,
npomeHiB i penoreHy. OCHOBHMM KOMMNO-
HeHTOM pnoemu € cMTONoAiIbHI TpyOKN —
YKMBI KNITUHWM, pO3TalLOBaHI 0O4Ha HA O4HIN i
3'eHaHI MiXK COBOIO CMYXKKaMM LUTOMNAa3MM
yepes Nopu B NoNepeyHmMx CTiHKax (3Bigcu
i Ha3Ba). CTapi TPYOKKN PYyNHYIOTLCS, @ HOBI
YTBOPHOOTLCSA i3 Kambito, TOMyY CTapi KAITUHM
He HaKOMUUYIOTbCA, AK HANPUKAAL, i3 Aepe-
BMHOMO. [HLWi BUAU KAITUH, AKI TYT cnocTepira-
FOTbCA — L& NapeHxima Ta BONOKHa. OCTaHHI
3pobunu ny6 ynobaeHnm matepianom y
TPaAMLIMHUX pemecnax ANA BUTOTOBAEHHA
MILLKiB, B3yTTA Ta iHWNX BUPODLIB.

KAMBIN (CYOUHHWUW KAMBIN)

Lle mepucTeMa, AKa yTBOPHOE KNITUHM dioemm
Ha 30BHILLHI/ CTOPOHI Ta KNITUHU AepPEeBUHN
Ha BHYTPILWHIN cTOpOHi cToBbYpa. Lle Hali-
TEHAITHIWA TKAHMHA BHYTPIWHbLOT YaCTUHMU
ctebna abo rinkn. Kambin ocobnmso Bpas-
JINBUIA HAaBECHI Ta B/IITKY, KO BiH HalbiNbLL
AKTMBHUI — YTBOPHOE HOBI LLApW AEPEBUHMN
Ta nyby. MNMpun NOWKoAKEHHI BiH YTBOPHOE
TKaHWHY, LLLO NOKPMBAE PaHy — Kantoc.

KATHOC

Le HegudepeHuitoBaHa mepucTema, WO
YTBOPIOETLCA 3 KambianbHUX ab0 napeHxi-
MaTO3HUX KNITUH paHn. KantocHi KAITUHK
Hecnewiani3oBaHi Ta HeEOPraHi3oBaHi. BoHM
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MOYTb NepeTBOptoBaTUCA Ha Byab-AKY TKa-
HWHY, 3a/1eKHO BiZ NOTpeb Ta yMOB HAaBKO-
NNWHbOro cepeposuwa. Hanpuknag, npu
BiZLLIApyBaHHi KOpw 3i cToBOYpa Kantoc yTBo-
PIOETbCA 3 KaMbito i cepLeBMHHUX MPOMEHIB, a
3roZ,0M BiH reHepye KambianbHi KAITUHKU gNAa
BiAHOBAEHHA Goemu i Kopu. Y nopaHeHOMY
KOpeHi TeMHe i Bosiore rpyHTOBe cepefo-
BULLE CNPUAE YTBOPEHHIO pereHepaTUBHMUX
KOpeHiB. |[HOAi Kantoc yTBOPHOE KOPIHHA B
TPILMHI PO3BUIKM — TaM, e NUA, OPraHiyHi
YaCTUHKM | AOLLIOBA BOAA CTBOPIOHOTb YMOBM,
noAibHi 40 IpyHTY.

3aBaAaKku audepeHuiauyii Kantocy gepesa
34aTHi NOKPUBATU PaHU HOBUMMU TKAHU-
Hamu. OAHaK MOLWKOAKEHIi TKAHUHWU, He
3arolloTbCA AK Y TBAPUH, BOHU i30/11010TbCA
(BigpokpemniotoTbea), i HAZ HUMKM BUpOCTa-
IOTb HOBi TKAHUHMU.

OEPEBUHA (KCUTEMA)

CKNafa€eTbCca NepeBarKHO 3 HEXKUBUX KNITUH,
dYHKLIA AKMX TPAHCNOPTYBATM BOAY Big, Kope-
HiB 10 INCTKIB (MOKM BOHWN MONO,). Y XBONHMX
(i 4eAKNX WMPOKOANCTAHUX) L0 PYHKLiO
BMKOHYHOTb TPaxeigu; a y LUMPOKOAUCTAHUX —
CYANHMN. Y 30Hi NOMiIpPHOro KNiMmaTy AepeBunHa
YTBOPHETHLCA 3 CYAMHHOTO Kambito B piyHOMY
LMKAI: HABECHI KNITUHM, AK NPaBMIO, TOBCTILUI,
OCKiNIbKM IXHE OCHOBHE NPU3HaYeHHA — edek-
TUBHO NepeKavyBaTh BOAY (paHHA AepeBuHa).
CyauHu i Tpaxeign, Wo BUPOCTAOTb BAITKY,
MatOTb MEHLLMM MPOCBIT, TOBCTIWIi CTIHKK i
BMKOHYIOTb NepeBaKHO byaisenbHy GyHK-
uito (nisHa aepesunHa). lepeBnHa MiCTUTb
TAKOXK apMyto4i BOJIOKHA i KNITUHM NapeHXximu,
YaCTMHA AKNX 30CepeKeHa B CepLLeBUHHUX
NPOMEHSIX, LLLO MOYNHATLCA Y daoemiinpo-
HWKAOTb YrAnb aepesuHM.

Y XBOWMHUX i KiNlbLLEeBO-CYANHHUX LUMPOKO-
nncTaHux aepes (ay6, aceH, pobiHia) paHHi
i Ni3HI CYQUHHI KNITUHW gepeBUHN 30cepe-
OKeHiy NOMITHUX Wapax — PivYHUX KiNbLAX.
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Y andysHo-cyauHHUX aepes (KneH, nvna,
TONOAA) CYAUHM PO3NOAiNeHi piBHOMIp-
HiWe, i piyHi KinbLA 6yBaE BaXKKO po3pis-
HUTW. 3a3BMYaAN BOAA TPAHCMOPTYETLCA B
OEeKiNbKOX 30BHILWIHIX KinbLUAX, TOAi AK cTa-
pilla AepeBMHA 3aMUKAETLCA | CIYTYE AnLe
MexaHiyHoto onopoto. Y aybis, ge cyanHu
OyKe ToBCTi (MOMiTHI HEO36POEHUM OKOM),
pyXx BoAM BifOyBaeTbCA NPAKTUYHO B OCTaH-
HbOMY, HaliMONOALWOMY Kinbui. Y geakux
BUAIB BHYTPILWHA YacTUHA AepPEBUHM (He
bYHKUiOHaNbHA NPU TPAHCNOPTYBaHHI BOAW)
NPOCAKHYTa KOHCEPBYOUYMMU PEHYOBUHAMMU.
Lla yacTnHa cToBbypa Ha3MBAETLCA cepLe-
BUHOIO (Aapom). 30BHILWHIN, pisionoriyHo
AKTMBHMWI LWIAp HA3MBAETHCA 3a60NI0HHIO.

CTBOpEHHA CepLLEeBUHMN IHTEPNPETYETLCA AK
NMacMBHUM 3aXUCT Bif, rPMOKOBOro po3naay,
XO04a iCHYOTb rpnbu, AKi cnewuianisyoTbca Ha
CMOKMBaHHI cepLeBuHU (Hanpuknag, neyvi-
HOYHMLA 3BMYaHa Fistulina hepatica i TpyTo-
BMK CipYaHO-X0BTWUi Laetiporus sulphureus).
CepueBnHa pi3HNX BUAIB AEMOHCTPYE Pi3HY

CTIMKICTb 4,0 THUTTA: BOHA MOXe byTn ayxke
MiLHOO ¥ AeAKMX Ay6iB i 4OCUTb BPa3/IMBOIO
y AiceHa. Bepbu BBaXKatoTbCA POAOM, AKUIA He
YTBOPIOE AAPA, OCKINbKM IXHA AepeBMHA Nerko
nianaeTbca rpubKoBoMy rHUTTHO. TepmiH
KHeCnpaBXHA AAPOBA AePEBUHA» NOXOAMUTb
i3 KnacuoikaLii fepeBUHN | BIAHOCUTLCA 4,0
BMAiB AepeB, AKi He yTBOPIOIOTb CEPLLEBUHN,
Hanpuknag fo 6yka. 3miHa Konbopy 3a3Bu-
Yall € peakL|i€lo Ha MOWKOAXKEHHA cTOBOypa
abo BigMuMpaHHA rinku. HecnpasKHA a4poBa
AepeBrHa moxke ByTv CUMNTOMOM 3aXUCHOI
peaku,ii, NpoTe BOHa He € A4 POBOIO AepeBu-
HOIO Y MPAMOMY PO3YMiHHI.

POC/TMHHA KTIITUHA

Ha BigMmiHy Bif TBAPMHHOI, OTOYEHA KANITUH-
HOO CTiHKO. BO/IOKHa uennosu 3abes-
neyyoTb apMyBaHHA, NOAiI6HO A0 cTane-
BUX NPYTiB y 6eToHi. LlentonosHi naHutoru
cnaeTeHi mix coboro y ¢ibpuau, noaibHo
00 ApoTiB y baraToXmnnbHoMy KaHari. Lie
POBUTL IX MILLHUMM Ta THYYKMMMU.
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Y KNiTUHaX, WO POCTYTb MEPBUHHA KNITUHHA
CTiHKa 34aTHa po3lumptosaTuca. li Lle1tono3Hi
bibpuan 3aHypeHi B MaTpUKC, WO CKAaga-
€TbCA 3i NEKTUHIB i remiLentoN103u 3 40[aBaH-
HAM 6inkis. Konu KniTMHa 3aBepLUye CBild picT,
BTOPMHHA KAITUHHA CTiHKA BiAKNAAAETLCA HA
BHYTPILLHiA CTOPOHI NepBUHHOI CTiIHKW. BoHa
6araTwwa Ha uentnosy, a ii MaTpUKC MiCTUTb
004aTKOBi KOMMOHEHTW, 30Kpema ANirHiH (y
34epeB'AHIANX KNiTUHAX). TaKi KAITUHHI CTIHKK
CTaloTb XXOPCTKUMMU, | KNiTUHA Binblue He
MOXKe pocTu. JIirHiH — fyrKe cKnagHa Ta
MilLHa cnonyKa. BoHa 3abe3neyye KNiTUHHIN
CTiHL MiLHICTb Ha CTUCK | 3SMEHLLYE NPOHUK-
HiCTb. KNITUHHI CTIHKM KOPU NPOCAKHYTI cybe-
PUHOM, LLO POBUTL IX HEMPOHUKHUMK ANA
MoBITPA i BOAM, @ TAKOXK CTINKMMM 4,0 BNANBY
$aKTopiB HAaBKOJIMLLHbOIO cepeaoBMLa.

Po3knafaHHA NirHiHy B HA3eMHUX eKocucTe-
Max 34iCHIOETLCA NepeBaXKHO rpubamu, Wwo

BUKJIMKAOTb Biny THUAb, TAKUMM AK TPYTOBMK
(Fomes fomentarius) abo denin (Phellinus).
Binuin Konip Hapae uentonosa, AKa 3anu-
WAETbCA NicNA BUAANEHHA NirHiny. bypi
FHWAI, WO BUKANKAHI TaKUMK Tpnbamu, Ak
TPYTOBUK CipyaHO-}KOBTUI abo Bepe3oBuii
noninop (Fomitopsis betulina), cknagatoTbcs
nepeBaKHO 3 NirHiHy (nNicns posknagaHHSA
uentonosw). Lientonosa nerwe pos3knagacTbes
MiKpoopraHiamamu, 30Kkpema bakTepismu
Ta HaNPOCTILUMMMU, L0 XKUBYTb y TPABHOMY
TPAKTi }KYMHUX TBAPUH i TEPMITIB, HiXK NirHiH.

Cyxa gepeBuHa cknapgaerbcea i3 35—50 %
uentonosn, 25—30 % nirHiHy Ta 20—30 %
remiuentonosu.

[epeBrHa XBOMHMX BUAiIB 3a3BUYAN MIiCTUTb
Ginblie Le o031 Ta NirHiHY, HiX AepeBunHa
LWMPOKONUCTAHUX BUAIB.
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3 . fIK POCTE
[EPEBO?

AK yKe 3raglyBanocs, aepesBa pocTyTb
Nnwe B 0COHBAMBUX reHEPAaTUBHUX TKAHU-
Hax — mepuctemax. CTapi KAITUHM 3aMmi-
HIOIOTbHCA HOBOYTBOPEHMMMU, W06 BpeLl-
Ti-pewT 3HMKHYTK abo BigKknacTuca. Jlucra
(HaBiTb y BiYHO3e/1leHMNX), TOHKI KOpiHLi Ta
riNOYKN, NYCOYKM KOPU CKMAatoTbeA. [leaki
HE)WBI TKAHWHMU, TaKi AK AepeBUHA i KOpa,
MOXYTb NPOAOBXKYBATM BUKOHYBATU AeAKI
CBOi QYHKU,T.

MoBHicTIO PyHKLiOHaNbHA AepeBUHa (3abo-
JIOHb) CKNAAAETHCA i3 HEXUBUX CYLUHHUX
efleMeHTIB i XXMBOoi napeHximu. Konn gepeso
pocTe B 06xBaTi, BiACTaHb MiXK HalbiNnbLL
BHYTPILIHIMW KiNbLAMM | )KUBUIbHOIO Pnoe-
MO0 36iNbLYETHCA. 3 YaCOM CTapILLi KAITUHM

napeHximn, po3ciaHi cepepn, CyaMHHOI TKa-
HUHW, TONIOAYIOTb | BigMUPaAOTb. Y AeAKUX
aepes (Takux Ak ay6, AceH, pobiHis, cocHa)
BHYTPILIHA YaCcTUHA CTOBOYpa NPOCOYYETLCA
iHriGiTOpaMu rHUTTA — PEeHOIbHMUMMK Ccro-
Niykamu abo cmonamu, yTBOpHOOUM cepLe-
BMHY. HexxunBa aepeBrHa NpoaoBKye 3abes-
neyvyyBaTM MexXaHi4yHy NiaATPMMKY, NpoTe 3
YacoMm BOHA YacCTo NiA[AETLCA BNAUBY FPU-
6iB. MOXXUBHi PeYOBUHMU, AKi BOHA MICTUTb,
BMBINbHAIOTHCA, NOMIMHAIOTLCA KOPIHHAM i
BOYA0BYOTbCS B HOBI TKAHUHWU. A4 BEHTUBHI
KOpPEHI, WO pOoCTyTb BCepeanHi MOPOKHUH
i besnocepeiHbO MPOHUKAIOTL Y TPYXNABY
AepeBuHy, epeKTUBHO 3aMUKatouM Kpyroobir
NOKMBHUX PEYOBUH (anB. puc. 7).

Puc. 7. Monepe4Huli 3pi3 cmapoi sepbu 0emMoHcmpye: #usy 3a60s/10Hb, 3 YACMUHOIO, 3ACENEHOIO

2pubom (exce He pocme, OCKinbKU Kambili 3a2UHy8; Ha Kopi BUOHO Na10008€ Mino), 2HUY 8HYMpill-
HI0 yacmuHy cmogbypa ma 3axucHi 6ap'epu. Mpudamkosuli KOPiHb (CMpIinKa) No2AUHAE MO UBHI

pe4osuHU 3 mpyxnaeoi depesuHu. (PTCh)
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LLlopoKy Ha AepeBi CTBOPHOETLCA HOBA MaHTIA
CYANHHUX TKAHUH — Ha CTOBOYpI, KOPiHHI
Ta rikax. Yacto BoHa € ¢isionoriyHo camo-
O0CTaTHbOO | BUKOPUCTOBYE CTAPi TKAHUHM
Nvuie ik Kapkac (puc. 8). 0cobanB0O akKTUBHO
Le BiAbYBAETbCA, KON MOLIKOAKEHHA CTOB-
bypa cnpuYnHsE CTBOPEHHA B6ap'epHOI 30HM
Ha BHYTPILLHIN CTOPOHI HOBOTO KinbLs. OTKe,
AepeBo 34aTHe JI0KaNi3yBaTU NOLKOAKEHHA
i NnpogoBKyBaTK CBilA picT. LlinicHicTb cTa-
poi AepeBUHM BCcepeanHi cToBbypa He €
HeobXxigHO A5 3abe3nevyeHHs CTiIMKOCTI
nepesa. Popma Tpybu nobpe cayrye uin
MeTi, 332 YMOBMW, LLLO CTIHKM AOCTAaTHbO TOBCTI.
ICHYIOTb TaKOX CTOAYI AePeBa, Y AKUX MPUKO-
peHeBa rHU/b 3a/MLWNAA INLLe KOHTPdOopCK.
Taki gepeBa HaragytoTb Elidenesy Bexyj, i ix
CTiIMKICTb 3a/1€KNTb Bif, CTaHy KOpeHiB i onop.
HuKue BuM gisHaeTech Hinblwe npo BNAMB

22

rpmnbiB Ha CTINKICTb AepeB Ta iXHi 3aXUCHI
MeXxaHi3mu.

Bik cTapux aepeB 3a3BMYall HEMOXK/NBO
BM3HAYUTU 33 KiNbKICTIO Kineub, OCKiNbKK
BCi paHHi Ki/bLA 4aBHO 3HUKAN Yepe3 rpmbu,
6aKTepii, HemaToA, KoMax Ta IHWKUX meL-
KaHLiB TPyXnsBOi AepeBUHN. TakoxK baraTo,
AKLLLO He BCi, NMePBUHHI FNKM Ta KOPiHHA
6ynu BTpayeHi. Tino, aAke mn 6aummo, Haba-
raTo moJsioglle 3a BCK icTopito gepesa. Tak
CaMO MOJIOAUMU € OKPEMi TPEMTAYI OCUKMU
y 80-TncavoniTHboMy rato-gepesi MNaHgo B
CkenacTux ropax. 34aTHiCTb nepepobaaTn
B/IaCHe TiJIo i y Takuii cnocib yaobptoBaTtu
BJIaCHe cepefoBULLE iICHYBAaHHA — O4MH i3
MeXaHi3MiB AOBroniTTs, AKUI onaHyBaau
Aepesa. [JogaTKoBI MOXKMBHI PEYOBUHM Haa-
X0A4ATb i3 heKaniaMu TBapuH, LLLO rHI3AATbCS
B Aynaax i Ha rinkax.
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Diagrammatic
ot | all a tres.

-

Puc. 8. Uopoky Ha micyi cma-
poz2o Oepesa 8upocmae Hoee
(Shigo i Marx 1977).
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4. AAK NEPEBO PEATYE
HA MOLUKOAXEHHSA
TA BNUB
HABKOJ/IULLHbOIO
CEPE[LOBULL,A?

MoaynbHICTb, LLLO CMOCTEePIraeTbCA B apXiTek-
TOHILj AepeBa TaKoXK BUPaXKeHa B MOro aHa-
TOMii. "KMBi Ta aKTUBHI TKAHWHW BIAOKPEMIIO-
tOTbCA Bif, MEPTBMX a0 NOLUKOAKEHUX TKAHUH.
[epesa cTBoptotoTb 6ap'epu, AKi 3abe3neyy-
t0Tb PYHKLIOHYBaHHA HEYLIKOAKEHNX YAaCTUH
OpraHiamy, HanpuKknag, Nicna MmexaHiyHoro
NoLIKOAXKeHHs abo KoJioHi3aL,ii naToreHom.
MoLwKoAKeHI TKAHMHM «BiLOKPEMIOOTLCAN,
33aBMMPAtOTb | 3a3BMYAN PO3KNAJAOTHCA.

«3aroeHHa» paHu BiAOYBAETLCA UAAXOM
3apocTaHHA i Kantocom. Konum Bigbysa-
€TbCA pereHepawia, BOHa He NPM3BOAUTDL
[0 BYKBANbHOTO BiAHOBNEHHS NMOLWKOAMKEHMX
YacTUH. BigHoBAIOIOTLCA BTPaYveHi PyHKLi,
HanpuKAaag, 3n1amaHa rifka 3aMiHIETbCA
MYyYKOM MaroHiB 3i CNAYMX BPYHbOK, NEHBOK
MOXe 3apOCTU KOPOto, a BiaLwapoBaHa Kopa
3aMiLLLYETHCA HOBOIO.

4.1. AJIEKC LLAUTO

TA BIAMEXYBAHHA
[Jymka npo Te, Wwo aepesa 6e33axuncHi nepes,
rpmbKoBoto iHBa3ielo 6yna nowwmpeHa cepes,
JAepeBHUX Xipypris we noHaa 30 pokis Tomy (Bia-
TOZi iXx3amiHMAM apbopucTm). Lle nepekoHaHHA

HaZMXHYN0 NPaKTUKY AOMAAY 33 AepeBamMy,
aHaNoriyHy CTOMaTO/IONiYHIN. AK iy BMNaaKy 3
XBOPMM 3ybom, — 3i cTOBOYpa BUAANANM 3pYid-
HOBaHi TKAHMHMW, @ BHYTPILLUHI CTIHKM BiaLwido-
BYBaJ/IW, BUCYLLUYBa/IM Ta 06pobasam GioumaHum
3acobom. Ak nobiyHa WKoAga, 3HMLLYBaIMCA
iCTOTH, WO MeLKaam B aynax, 30Kkpema i
KOMaxu-canpoKkcuaodarm (Ti, Lo xapuytoTbea
MEPTBOIO JePEBUHOLD), AIKi 3apa3 nepebysatoTb
Mg, OXOPOHOIO, HANPUKAAA, *KYK-MYCTENbHUK.
OpfHakK Ui NpakTMKM 6asyBanncs Ha Torovac-
HOMY PO3yMiHHiI ¢isionorii gepes.

PeBontouifn y po3yMiHHi B3AEMOBIAHOCKH MiX
rpnbamu Ta iXHiMM rocnoaapamu-gepeBamm
BiAbyBaeTbcA 3 1980—Xx pokis. li 3anoyaTkysas
AMepPUKAHCbKMI NCIBHUK i apbopucT AOKTOP
Anekc LWairo. BiH BBaKas, WO HalKpaLMm
O)Kepenom 3HaHb NPo AepeBa € CaMi AepeBa,
oro aeBsi3 — «TOPKHUCH Aepesy. [pavtooum
roJIOBHMM HayKoBueMm Y Jlicosin cny»6i CLUA
y 1960—1985 pokax, Wairo npenapysas
He3/liYeHHY KiNbKicTb cTOBOYpIB i rifok,
NPOBOAMB Pi3HOMAHITHI ekcnepMmeHTU. Ha
OCHOBI LMX criocTepekeHb BiH cbopmyntoBas
CBOE BayeHHA Toro, AK QYHKLIOHYE AepeBo
(avs. cnucok nitepatypm).
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«/Tro0u MoBUHHI 3HaMU, W0 Oepesa € OP2aHi3-
Mamu, AKi CMe8oproMs, a He 8iOHOB/1HMb,
AK Modu. [epesa supobaa10me 87ACHY iy
3 8y2/1eKUC1020 203y, COHAYHO20 c8imaa i
800U, Mo0i AK /1t00U NMOBUHHI crioxcusamu
incy 3308Hi. Tomy "inca 0na depes" — ye
HenpasusabHA Hazed. Xoya maki 006a8Ku,
K 00bpusa, HOOAOMb 8AMHCUBI en1eMeHmU,
BOHU He € Oxcepesnom eHepeii. (...) Todi AK nodu
npomMA20M HuUumms He3iYeHHY KinbKicme
pa3is po3mMiu,yroms HO8i KAiMmuHU Ha cmapux
Micuysx, 0epesa npooosHyomb po3mMiuly-
8amu HOB8I KaAimUuHU Ha Ho8uUX micyAax. Tak
camo Oepeso He 20imb paH, 60 He 3aMiHI0E
MOWKOOMeHI KAimuHU HoguMu»*

LleHTpanbHO KoHUeNuieto bayeHHs aepesa
Wawnro e CODIT — Compartmentalization
of Decay in Trees (8iOMexy8aHHA eHUMMS
8 0epeesax), AKA MOSACHIOE MexXaHi3MU 3aXu-
cmy 8i0 eHUMmMSs, CNpU4YUHeHo20 2pubKamu.
Llalizo sussus, w0 0epesa He € NAcCUBHUMU
wepmeamu 2pubkis, a HABMNAKU — 30aMHi
nocmasumu Mexci 2Hummro, CroginbHUMuU
lioeo abo Ui 308cim 3ynuHUmMu. 3 noeaaoy
CY4YdcHUX 3HAHb, «D» 03HaYae ckopiwe
«MOWKOOMHEHHA» abo «OegheKm», OCKifbKu
30pa3 MU 88AXAEMO, WO peaKyis depesd
HIUrOEMBCA COMUM MOWKOOMEeHHAM, Halivyac-
miwe 0eKomrpecieto cyOUHHUX esemeHmis.
Y modeni CODIT 0epeso cmeopioe bap'epu,
Ha3zeaHi LLlalizo «cmiHkamu» (puc. 9, 10), ki
ympumyomes po3nad y eidcikax i He daroms
liomy nowupumucsa Ha 300p08i MKAHUHU.
Modi6bHo 0o moeo, AK Kopabesb po3dineHuli
Ha 8i0CiKU B0OOOHENMPOHUKHUMU repe2opoo-
Kamu, wob 3anobizmu 3amonaeHHto 8 pasi
npoboiHu 8 Kopmyci.

*shigoandtrees.com/about-alex-shigo/ (aata moctyny 15.01.21).
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Puc. 9. PosameixcysansHi wapu
Ulalieco — cmiHKku 1, 2i 3
(Shigo & Marx 1977)

LLlairo po3pi3HAB ABi KaTeropii «CTiIHOKY.
Mepwa — ue po3mexKyBaabHi Wapw, Wo
YTBOPHOOTLCA Yepes MPOCOYEHHA KNITUH
iHribiTopamu posnaay. BoHW yTBOpIOOTLCS
i TPAHCNOPTYOTHCA B NapeHXimi, 30Kpema
B NpomeHax. Lanro nosHaums ix ymuppamm

1,2,3, wo Bigo6paxkatoTb iX po3TallyBaHHA
Ta pyHKuUito (puc. 9). CTiHKM obmexyoTb
NOLWNPEHHA THATTA B3A0BX cToBbypa (N2 1),
Yy HanpAMKY 40 CepLeBUHU — pafiaibHO
(Ne 2), a HaBKO/10 cTOBBYpPa — TaHreHL,i-
anbHo (Neo 3).
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Opyra kateropia — 6ap'epHa 30Ha (Ne 4,
puc. 10). BoHa Bigpi3HAETbLCA Big, CTIHOK
1—3 TMMm, WO He TiNbKK baraTa Ha iHribiTopu
FTHUTTSA, ane M aHaToMiYHO moaudikoBaHa,
wob 6yTn repmeTnyHotlo. bap'epHa 30Ha
bOpMYETLCA B HACTYNMHOMY BereTauiiHomy
nepioai nicaa NOWKOAMKEHHSA i BIZOKPEMIOE

Puc. 10. bap'epHa 30Ha
abo cmiHka 4 (Shigo & Marx 1977)

HOBOYTBOPEHY AepeBUHY Bif CTapilmnx
TKaHWH. Lle HanedeKTUBHIWMN rpnbKoBUi
b6ap'ep — BCA AepeBMHa, 0ToYeHa bap'epHoOtO
30HOI0, MOXe 3arHUTH, a AepeBUHa 330BHiI
3a/MWAETbCA 3a40poBoto. [ani gianasoH
aynna cnigye 3a KinbLuem pocTy, Ae yTBO-
punacsa 30Ha (puc. 11).




Bn TpnmaeTe KHUTY, YKpaiHCbKe
BUAAHHS AKOI — L nepLnii
pe3ynbTaT poboTH BEANKOT KOMaHAN
Ntogen, opraHisauiii, 06’egHaHMX
Mpi€to oaHiei ntognHu, CemeHa
Ob6nomes, cTaTn apboOpPUCTOM.

Moro ocobucTa mpis Hikonu He
34incHUTLC — CemeH Bigaas

CBOE XUTTA, 3axumLLLatoumn YKpaiHy.
Came Ha 1i0ro YecTb B paMKax
6narogiiHoro ¢oHay Peli can live
6yno ctBopeHo «PoHg CemeHa
O6nomesn». Micia PoHay —
O0MNOMOTTU PO3BUTKY KYNbTYpU
apbopunCcTUKM B YKpaiHi, LONOMOrTH
BCiM, XTO Big4yBa€, apbopuCTUKY
CBOIM MOK/IMKAaHHAM, PO3BUBATUCA
B npodecii. Hectn 3amiHu.

®oto Jlizn NMupoxkosoi

TREE .
ASSESSOR

CemeH 6yB cepuem Halloi KoMmaHaM.

BiH BMiB 3HalTU KHOUYMK [0 KOXHOrO.

Bci, xTo 3HaB CemeHa, 3ragytoTb

MOro WWPOKMIA KPYyrosip, BMiHHA —
NiATPMMATK, CNpary A0 KUTTA, AKe

3abpana BitHa B 22 poKku. Mpis, Aka

6yna TaK CM/IbHO HanoBHEHaA 110ro

€Heprieto, TaKN XKMBe i HAAAE HaM

HacHary pyxaTtucs snepeg,!

)
7

fiHa Bobposa

BnKoHaB4Ya guMpeKTopKa /
BnaroginHoro poHay «Peli can live»
< —, ﬁ

/
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OcHoBwu 6ionorii, ekonorii
Ta 6ioMexaHiKu aepes

MocibHuK Ans iHcneKkTopie CTaHy AepeB Ta apbopuCTie 4
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Ona rpubiB HalKpawmMm cepeoBULLEM €
BOJIOre — He HAZTO CyXe i He Mepe3BOosIoXKEHE.
Hagnunwok Boan obmeKye LOCTYN 40 KUCHIO,
a HecTaya BOAM YHEMOXKAUBAKOE IXHIl picT.
Came Tomy nuaomaTepianv Tpaauu,inHo 36e-
piratoTb abo BUCyweHnmmn, abo 3aHypeHnmm
y BoAy (4n 36pn3HyTUMM BOA010). 3a60/10Hb
BiZLJHOCHO CTilKa L0 THUTTA He nuLe TOMY,
L0 Ma€ aKTUBHY MapeHximy (4uMB. BULLE), a
i ;06pe NigKMBIOETLCA He AyXKe Bigaane-
Hoto pnoemoto. MPUbK BiANAKYE BUCOKUI
BmicT Boau (90 %, LLairo 1986). deHomeH
MOKPOIi AepeBMHM (AepeBUHa 3 NigBULLEHMM
BMICTOM BOAM) TAKOXK MOKHA iHTEPNpPeTyBaTH
AK MEXaHi3M KOHTPOIt0 PO3BUTKY rpmnbis
(Shigo 1986).

BueHHsn LLlairo cynepeyunsio ToroyacHin npak-
TULi Xipyprii AepeBs, 30Kpema NoLnpeHii
NPaKTUL PO3YULLEHHA Aynen.

Mig vac Takux onepauiv cTiHkm LWWairo sBuga-
NANNcCA, i BOPOTa CTaBa/ M LUMPOKO BigKpu-
TUMW ONA KONOHI3aLii rpubamm Hesaxulle-
HUX TKAHMH. 3acTOoCyBaHHA PyHriumais He
MOT/10 3ano6irt1 ubomMy. He 4MBHO, L0 OO
Npono3uuii 3ycTpinn nankui onip iHAycTpii
xipyprii gepes. CborofHi HayKka nigTBepAKYE
6iNbLUICTb MOro cnocTepeskeHb Ta iHTYITUBHUX
34,0rajokK, a AeAKi 3 HUX OTPMManum noaanb-
WK PO3BUTOK i moaundikauito. Hapasi mu
3HAEMO, WO rpUbKoBI iHpeKLii gepeBnHU
He MO)KHa «BUNIKYBaTU», epPeBO MOXKe i
NMOBMHHO BNOPATUCA 3 HUMW CaMOCTIHO.
Bce, WO M1 MOXKEeMO 3p0obuTHn 414 AepeBa —
Le NOKpaLMTM YMOBW MOrO KUTTA, iHaKLLIe
Kaxkyum, moro gobpobyT. Ana meHe LLaiiro
6yB cBoEpiAHMM KonepHrKom y apbopuctumui,
CNMpPaYMUCh Ha 3ibpaHUIt HUM CcONigHUN
6arak 3HaHb, BiH CTaBMB Mif CYMHIB i 3Mmi-
HIOBaB AOMIHYOUY Mapagurmy.

Puc. 11. KoHyeHmpuyHe (no Kinbyto) 0ynao cmapoi aunu opibHoaucmoi. (PTCh)
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4.2. AK AEPEBA
NPUCTOCOBYIOTbCA
[0 MIH/INBOTO
CEPEQ,OBUILLA?

TBapUHM NPUCTOCOBYIOTLCA A0 MIHAMBOTO
cepefoBULLA NepeBarkKHO 3aBAAKM CBOIN
MOBiNbHOCTI. AKLWLO 3aHaATO TENJIO — MU
LUYKAEMO TiHb, AKLLO 3aHAATO XON04HO — Tpi-
€MOCS Ha COHLLi, AKLWL,0 MW FONI0AHI — BMpYLLA-
€MO Ha NOLWYKN iXi. [lepeBa He NOA0POXKYIOTb,
BOHW POCTYTb, i Le iXHil cnocib aganTtauii.
AKLW,O0 AepeBo 3aTiHIOE CyCig, — BOHO pocTe
[,0 COHAYHOTO CBIiTNa, AKLLO KOPiHHSA NoTpebye
BOAM — POCTE B MOLUYKAX BOJOTUX AiNAHOK
y I'PYHTI. 3aliBi YaCTUHM Tina 3aauLWIaOTbCA
nosaay i BigmMmnpatoTb, HANPUKAAL, 3aTiHEHI
HUXKHI TiIKM Ta HenoTpibHe KopiHHA.

[epeBa 4acTo 3MyLeHi BigXnnaTuca sig,
CBOrO y/1106/1€HOr0 BEPTUKAIbHOMO HAMPsAMKY

pocTy, 6opoTucs 3a cBiTno. NAKKM POCTYTb,
3a BU3HAYEHHAM, ropu3oHTaibHO. OTXe,
LepeBa MNOBUHHI BONIOAITM MexaHismamu
KOHTPO/II0 HAaNPAMKY POCTY, i TOJIOBHUM 3
HUX € anikanbHUI (BEPXiBKOBUI) KOHTPOb
(amB. HMKYe). Toai AK BepTUKaNbHUI CTOBOYP
MoOKe byTH ifeanbHO Kpyranum, cTosbyp, Lo
pOCTe KPMBO, — Ma€E 0BasibHYy dopmy. binbLmnii
AiamMeTp BKa3ye Ha HAaNpPAMOK Haxuay. [lepeso
BiAKNajae AoaaTKoBUI 06'em cneuianbHOT
TKaHWUHU B HaNpyXeHoMy MicLi — ue peak-
LiiHa oepeBMHa, | BOHa byBae ABOX BMAIB.
HaTa)KHa gepeBuHa BigKNaLAETbCA Ha PO3-
TATHYTOMY 60U (Y LUMPOKOIMCTAHNX AepeB), a
KomnpeciiHa fiepeBrHa POCTe Ha CTUCHYTOMY
6oL (B OCHOBHOMY Y XBOMHUX BUAiIB — AMB.
HUXKYe). AfanTaLito A0 NigBMLLEHOro HaBaH-
Ta)KeHHs 4obpe BUAHO B OCHOBI HAXUIEHUX
Aepes abo TakuXx, Lo 3a3HAOTb YaCTUX BITPIB
3 04Horo 60Ky. OcHoBHa onopa i nos'A3aHni

Puc. 12. KneH AaceHeaucmud, w0 pic HABCKiIc y mowyKax ceimsaa, 0eMOHCMPYE NOMyHcHi

KopeHi ma nidnopu Ha po3mszHymomy boyi (Bapwasea). (PTCh)
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3 Helo KOpiHb HA PO3TArHYTIl CTOPOHI, oye-
BMAHO CUbHILWI (puc. 12) i matoTb BUpilLa/ibHe
3HaAYeHHA ANA CTiMKocTi aepeBa. CTUCHYTa
onopa i KopiHb, AKi NiATPMMYIOTb AEpPEBO,
TaKOX Po6ATb 3HAYHUN BHECOK Y MOTO CTilt-
KicTb. TOMY BaXX/IMBO BiApPi3HATU NOXUNEHI
AepeBa 3 HaXUJ1eHUM POCTOM Bif, TUX, WO
NOYMHAIOTb BA/IUTUCA, AK Lie MOKe CTaTUcA
yepes po3puB KOPEHIB CUIbHUM BiTPOM,
NOLWKOAXXEHHA KOPEHiB Nig 4yac 3eMNAHNX
pobiT abo po3nyLweHHA HACMYEHOro BOAOI0

FPYHTY.

Tak camo gepeBo 3MiLHIOE YacTUHK, Ocna-
61eHi rHUTTAM abo NnepesloMamn — IepPeBa,
04YeBMAHO, BONOLIOTb 34aTHICTIO BUAB-
NATW | BUMiptoBaTK TifiecHy gedopmalito.
Hanpuknag, BHYTPIiLWHA NPUKOpPEHeBa rHUAb
MOe NPU3BECTU A0 NAALKONOAIOHOT 0OCHOBM
ctoBbypa, OCKiIbKM AepeBO HAaKOMUYYE
Ginbue (i MmiLHiLWOT) AepeBUHM TaM, e THUb
€ 6inbw nowmpeHoto. «Byxa» iHoai yTBOpto-
FOTbCA HA PO3BMJIKAX i3 BKIIOYEHO KOPOHO
(avB. $0T0). AKLLO BOHM He 3MiLHIOIOTb MicLe
3'€e4HaHHA HANEXHUM YUHOM, BOHO MOXKe
BUNTU 3 aay (AMB. TAKOXK HMXKYe naparpad
NPOo NasyLwHy AepPeBUHY).

ApanTauis yepes picT, 6e3ymoBHoO, BigbyBa-
€TbCA NOBINbHiWe, HiXK Yepe3 pyx. [epeso
MOKe NMeBHOK MipOK NPUCTOCYBATUCA A0
MOCTYNOBMX 3MiH, TaKMX IK OMyCcKaHHA abo
NiAHATTA PiBHA 'PYHTOBUX BOA Yepes nepeby-
00BY KopeHeBoi cuctemn. OgHaK Le MOXKANBO
Jivwie To4i, Koam 3miHK BiabyBatoTbCA NOpPiB-
HAHO NOBI/NIbHO. AAAaNTaLifA A0 PI3KUX 3MiH,
AK nicna 6yAiBHMLTBA Nif3eMHOro NapKiHry,
He nig cuny 6inbwocTi gepes, 0ocobauneo
3pinux. Y cBoil eBoAOLMHINM icTOpiT AepeBa
3iLUTOBXYBANCA 3 TAKUMM BUKAIMKAMU HAATO
piaKo, Wob BUPOOUTU afanTUBHI MeXaHi3mMU.

Puc. 13. [lepeso HamazanocA sunpasumu 3/1a-
MQHY po38usKy, 000aswu 000amkosy 0epesu-
Hy 3 060x bOKig 8KAO4YEHOI Kopu — ase ye He
edanocs. (PTCh)
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5. OCHOBM
APXITEKTOHIKU
TA BIOMEXAHIKU
[EPEBA

AK y>Ke 3ragyBanoca paHilwe, 3 MOMEHTY
NPOPOCTAHHA Ti/IO AepeBa 4eMOHCTPYE cne-
umMdiyHy Moaeb POCTY, AKA NOTIM CAMOKO-
NitOETbCA 3 AeAKMMM moamndiKaLiamm npoTa-
rOM YyCbOrO XUTTA. KOXKeH BN 4EMOHCTPYE
cneundiyHy mogenb riKyBaHHA. Po3mip
LepeBa € pe3y/bTaTOM B3aeEMOAii reHis Ta
YMOB HaBKO/IMLIHbOIO CepeaoBuLLa.

JepeBo — ue CTPYKTypa, WO CaMOONTU-
Mi3yEeTbCA | NparHe J0CATTU MexXaHi4yHoT
Ta ¢izionoriyHoi piBHoBaru. 3aBAsAKuM rop-
MOHA/IbHIN perynauii Ta NOKU Wo mano-
BiLOMOMY MEXaHi3My Noginy acuminATis,
BOHO KOHTPOJIIOE PiCT OKPEMUX OPraHiB 4na
[0CATHEHHA GanaHcy Ta rapmoHii. [lepesa
CTBOPIOIOTb KOPEHEBY CUCTEMY, AKA afeK-
BaTHa noTtpebam icHytO4YOT KPOHU, 3abe3-
neyvyrumn nncTa soaoto. KpoHa € 4OCTAaTHBLO
BE/INKOMO, W06 MaTu 3MOTy XKUBUTKU cebe
Ta peLwTy OpraHiamy, BKAOYAOUM KOPiHHA
Ta CYNyTHi FPYHTOBI opraHiamu. Posmip i
dopma cToBbypa Bignosigae notTpebi edek-
TUBHO KOHKYpPYBaTK 3a CBiT/N0 i 3abe3ne-
yyBaTu cTabiNnbHy onopy ANA KPOHWU. AK i
byab-siKa iHWa YacTMHa Tina gepesa, BiH
YKPINJOETHCA B MicLAX, WO NigaatoTbCA
HaBaHTaKeHH!0. [lepeBnHa B cTOBOYpI Ta
ri7Kax Heo4HOPIAHA 32 CBOED CTPYKTYPOLO,
LWiNbHICTIO T MiLHicTIo. Halbinbly miuHicTb
BOHA NPOSAB/AE TaM, Ae BiabyBaeTbca Ha-
Ginblua HanpyxeHicTb, TO6TO 6ina ocHoBM
cToBbypa Ta rifiok. OKpiMm LboTOo, i AiNAHKK
3MILHIOIOTbCA 3aBAAKN iIHTEHCMBHOMY POCTY,
LLLO NPOABASETbCA Y BUINAAI KOHTpdOpCiB
Ta TOBLLMHW OCHOB TiNOK. [lepeBo TaKoX

3MIiLHIOETLCA 3aBAAKM A04ATKOBOMY NpU-
pPOCTY AepeBUHMU B Micuax, ocnabieHnx
rPMOKOBMM yparKeHHAM abo mexaHiYHUMMU
MOLKOAKEHHAMM, 3BiACK NAAWKoNoAibHa
OCHOBa rHMa0ro ctoBbypa abo «Byxa» 6inn
3/1aMaHol po3BuIKK (puc. 13).

JdepeBunHa aHi3oTponHa, TobTo ii BacTu-
BOCTI BIAPI3HAIOTHCA B Pi3HMX HanpAMKax.
biomexaHika — ue rany3b NPakTUYHOI HayKK,
AKa A0CAIAMKYE MILHICTb i CTiMKiCTb Aepes
(Buza 2021).

Mpv anikaAbHOMY J,0MiHYBaHHi, SKe TaKOX
Ha3MBalOTb aniKaJibHUM KOHTPOEM, aKTUB-
HiICTb MepuUCTeM FiJIOK KOHTPONIETbLCA
BepxiBKOl Aepesa. [OpMOH, Wo BUAinAa-
€TbCA aniKa/JIbHO MEPUCTEMOLO FOIOBHOTO
naroHa — ayKCUWH, WO 3MYLUYE FAKU POCTHU
rOPU3OHTA/NIbHO | HE Aa€ IM KOHKYpyBaTu
3a CBIiT/I0 3 TO/IOBHMM CTEBNOM. AYKCUHMU
TAKOX MPUTHiIYYOTb cnaaYvi 6pyHbKK. Mpu
MOLWKOAKEHHI BEPXiBKM 3HMKAE anikaibHUM
KOHTPOAb i BiYHi FiJIKM MOYNHAIOTH POCTM BEp-
TUKa/IbHO, TOAI AK CNAAYi OPYHbKM aKTUBI3Y-
toTbcA (puc. 14). 3HUKHEHHS TOPMOHA/IbHOTO
KOHTPO/It0O MOXKe ByTW HacNiAKOM NOLWKO-
OYXKEHHA BePXiBKOBOI 6pYHbKM BITPOM, TBApU-
Hamu, xBopobamu abo ii 3aHenaay BHacAigoK
CTpecy Bif, HECNPUATINBOTO BM/INMBY HAaBKO-
JNIMWHbOrO cepefoBMWa. YacTo ue BoAHUNM
CTpec, CNPUYUHEHUI NOCYXOH, 3HUMKEHHAM
piBHA FPYHTOBMX BOA, NigTONAEHHAM abo
NOLKOZKEHHAM KOPEHIB Mif Yac 3eMAAHUX
PO6IT UM yLWinbHEHHAM FPYHTY. MopyLweHHA
BEPXiBKOBOro AOMiHYBAaHHA TaKOX Xapak-
TepHe ANA CTapux Aepes.
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Puc. 14. Bmpamy eepxigko8020 00OMiHYy8AHHSA 3 2yMOpPOM npointocmpyeas Knayc Mammek, 00uH i3
KAacuKie oyiHku 0epes (HasuyanbHi mamepiaau npoepamu VETree, www.vetree.eu). Bepxigka naHye
Hao 2inkamu, AK Koposb Hao sacanamu. OOHAK, AK MinbKu lo2o 61a0a nocaabaoemMscsa, MeHwi
710pOu NiOHIMarOmMe 20s108U i nepebuparoms Ha cebe KOHMpPOsb HAO Oepesom.
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Puc. 15. Ocb
npuxknad empamu
anikaabHo20 AoMi-
HYBAHHA: OKpemi
2inKu Habysaromo
8epMUKAMbHO20
pocmy i MoYuHa-
tomb KOHKypysamu
30 €8Im0 Mak,
Hibu 80OHU € OKpe-
MumMu Oepesamu
(PTCh).

5.1. AHATOMIYHI
MOAUDIKALIT AEPEBUHU

PeaKuiiiHa gepeBuHa GOpPMYETHCA Ha AiNAH-
Kax, AKi nigaaoTbes nocTinHomy abo nosTo-
PIOBAHOMY HaBaHTaXKeHHo. Ii 3aBaaHHA nona-
ra€ B TOMY, W06 BUTPMMATN HaBaHTAKEHHSA
i LO3BONUTU OEPEBY CNiAYBATU FrEHETUYHO
BM3HAYEHOMY LWAbBMOHY, pearyoumn Ha ymosu
HaBKO/IMLLHbLOrO CepeoBMLLa (30KpemMa, Ha
cBiTh0). KomnpeciliHa aepeBuHa 3ycTpiva-
ETbCA Y XBOMHMX, pifLue y LUMPOKONUCTAHUX, A
HATAXHa — /iMLe y WWMPOKOJNCTAHUX AepeB.

KomnpeciitiHa gepeBuHa yTBOPIOETLCSA Ha
CTUCHYTOMY boLi cToBOYpa abo rifkuK. KniTnHHI
CTiHKM 6araTLui Ha NirHiH i 6igHiwi Ha Lentono3y,
HiXK Y 3BMYaliHOI AepeBuUHU. Makpodibpuam
(NyYKM LENDNO3HMX NAHLIOTIB) PO3TaLLOBAHI
npubaunsHo nia 45 rpaaycis NPoTH OCi KNITUHU
(unm Binblua gedpopmadis, TUM BINbLUNIA KYT).
KomnpeciiiHa gepeBrHa 34aTHa po3LLMpIOBa-
TUCA, @ OTXKE, MOXKE KOHTPOHOBATU HANPAMOK
pocTy cToBbYypa abo rinku.
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HaTtaXXHa pepeBUHa yTBOPIOETHCA Ha
PO3TArHYTIN CTOPOHi cToBOYpa abo rifku.
KNiTUHHI CTiIHKK BaraTwi Ha Wennao3sy, Hix
Yy 3BUYAMHIN gepeBuHi, a Makpodibpuau
OpieHTOBaHiI Mali)Ke B34,0BX A0BLIOI OCi
KNITUHKU. OCKiNbKKN HaTAXKHA AepeBuHa 34aTHA
CKOpOYyBaTUCA, BOHA MOXe KOpUTryBaTu
HanpAMOK POCTY 3a/1eXHo Big noTpeb.

MNasywHa aepeBnHa GOPMYETLCA BCEPEAUHI
po3BUKK (pUc. 16). CknagHe nepenneTeHHs
BOJIOKOH Haja€ 3'eAHAHHIO HAZA3BUYANHOI
MmigHocTi. CnpobyiTe pO3KONOTU PO3BUKY
COKMpOIO, BOAPUBLWMKN 3BEepXy. AKLLO
BK/IIOYEHHSA KOPY CTOATb Ha LUAXY PO3BUTKY
MOBHOLHHOT Na3yLWHOI AepeBUHU, TO
OEepeBO HAMAraeTbCA 3MiLHUTU PO3BUKY

3a 4ONOMOTOI0 A40AAaTKOBOrO NPUPOCTY
AepeBnHU 330BHiI («Byx», ANB. BULLE). AKLO
Le He BAAETbCA, 3'€4HAHHA CTaE CABKUM.

MasywHa aepeBuHa, AK i iHWi moaundikauii
CTPYKTYPU AEPEBUHU, PO3BUBAETLCA 3a
Hanpyru, Wo BUHUKAE NPU HE3ANEKHOMY
pycCi enemeHTiB PO3BUIKU. 30BHILHbLOK
O3HaKoto i HaABHOCTI € rpebiHb 3 KOpMU
(puc. 17). OgHaK, AKUWO pyx obmexunTu,
Hanpwukaag, CKPiNnJeHHAM riNoK 3BepXy
(NnpupogHe cKpinieHHsA B KPOHi), pO3BUJ/IKA He
byae 3MiLHI0BaTMCA | IMOBIPHICTb YTBOPEHHS
BKJItOYEHOT Kopu 3pocTae (puc. 18). Tomy
He PEeKOMEHAYETbCA BUAANATU NPpUPOLHe
3POLLEHHA, OCKiZIbKM PO3BU/IKA BHU3Y MOKE
6yTu ocnabneHa, i pu3MK 31amy 3pocTae.

Puc. 16. lNasywHa 0epesuHa . Intocmpayii 3anosu4deHi 3i cmammi dokmopa AyHkaHa Caelimepa y

Bikineoii (en.wikipedia.org/wiki/Tree_fork).
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Puc. 17. Kopa 8 po3susyi 8Ka3ye Ha me, W0 NasywHa MKAHUHA ChoOpMOBAHA NPABUSbHO, O Miy-
Hicmb 3'€eOHaHHA docmamHsA. (PTCh)

Puc. 18. Po3gunka 3 obmexeHUM pyxom nidepis, 3a80aKU MPpUpPOoOHOMY 3pOCMAHHI0. Ymeopusocs
BK/1IOYEHHA KOPU, 8 HUMCHIl YacmuHi po38usiKU 3aKnadeHa 000amKosa 0epesHa MKAHUHA 044 ii
3miyHeHHA. Ha gpomo npasopyy npedcmaeneHuli iHwul 6ik poszsunaxu (PTCh)
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BcmasKa 3.

_EIOMEXAHIKA .
Y BA30BI/A TA IHCTPYMEHTA/IbHIN
OLIHLI AEPEB

Po3rnsHyTi BULLLEe MoAndiKaLLii € NMLWe HANNPOCTILIMMM, OCKINbKK
LepeBnHa € reTeporeHHMM i aHi30TPONMHMM MaTepianom. MexaHiuHi
MoZAeni, Lo BUKOPUCTOBYIOTLCA, HANPUKAAA, ANA PO3PAXYHKY
pe3ynbTaTiB BUNPobyBaHb HA PO3TATYBAHHA, € HABAMMKEHUMMU.
He Tak npocTo nepenbayunTu, UM 3/1aMaeTbCA AEPEBO, i AKLLO
TaK, TO B AKOMY MICLLi, AKLLO0 BOHO HE NPOABJIAE OYEBULAHUX CUMM-
TomiB. Ornsag aepesa abo 6a30Ba OLiHKA MOro CTaHy NoOAAraey
Bi3ya/sibHOMY BUABJIEHHI CUMNTOMIB, AKi BKa3ylOTb Ha NiABULLEHY
MMOBIpHICTb NOWKOAKEHHA AepeBa. MornnbneHa (cneuianbHa)
OLiHKa AepeB BUKOPUCTOBYE binbll AeTanbHi Ta CKAA4HI meToaum,
30Kpema 3 BUKOPUCTAHHAM [iarHOCTUYHUX IHCTPYMEHTIB.
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5.2. WO NAroHu
PO3NOBIAAKOTb HAM
nPoO AEPEBO

[epeBa yTBOpPIOIOTH AiBAa OCHOBHI TUMNW Naro-
HiB, i iX po3ni3HaBaHHA 4OMNOMAra€ OLiHUTU
KUTTEBUIM LUKN AepeBa Ta MOro KUTTe3aaT-
HiCTb. 3a3BMYAM MOXHA BU3HAUYUTU MEXKi
PiYHOrO NPMPOCTY NaroHa, OCKiIbKWU BOHMU
NMo3HayeHi pybLaMM, 3aINLLEHNUMN NyCOY-
KamMu KiHueBMx BpyHbOK. JJoaaTKosi py6ui
MOYTb BiJOKPEeMAOBATU NiTHI NAaroHn iy
neakux suais (ocobameo ayb6is) BOHM Mano
BiApi3HAIOTLCA Bif piuHMX pybuis. Lle moxke
YCK/IaAHUTM BU3HAYEHHA LOBXKUHU Ta BiKY
O4HOPIYHUX NAroHiB. Y 6yab-skomy pasi
OLiHKA MUTTE3AATHOCTI AiepeBa rPYHTYETbLCA
Ha Bi3ya/ibHill CTPYKTYpPi NAroHiB, AKY MOXHa
BU3HAYUTM HEO3OPOEHUM OKOM, a 3a HEOb-
XifiHOCTi 32 gonomoroto 6iHoKyAspa.

[oBri naroHu, Ak BUNANBAE 3 HAa3BM1, MaloTb
[JOBXKMHY LLLOHAMMEHLLE KiZlbKa CAaHTUMETPIB.
BOHM MatoTb NOBHICTIO chopMoBaHi BiyHi
6pPYHbKM, 3 AKUX HACTYMHOIO POKY PO3BU-
BAlOTbCA HOBI MAroHw.

KopoTKi naroHn matoTb JOBKUHY Big, Kinb-
KOX MiNniMmeTpiB A0 KiIbKOX CAaHTUMETpIB.
Kpim BepxiBKOBOi BpYyHbKW, HA HUX PO3BU-
BatloTbCA Nuwe cnaadvi 6pyHbKK, AKi Npo-
KMOQOTbCA NMLE B eKCTPEeHUX BMNagKax
(HanpuKknag, Npy NOWKOAKEHHI KPOHM).
3a3BMYAM KOPOTKi NAaroHU He Po3ranyxy-
FOTbCA HACTYMHOrO POKY.

Puc. 19. /lisopy4 — 2inka 3 00HUM 0082UM NA20HOM, MPABOPYY — i3 Cepieto KOPOMKUX a2oHi8
(no3HayveHi piyHi pybui), y byka esponelicokozo. (Roloff 2018)




L[0Bri Ta KOPOTKi MaroHN MatoTb Pi3Hi GyHKL.
[oBri cnyrytoTb 418 PO3LUMPEHHA KPOHU, TOMY
MOLMPEHi y MONOAMX | AOPOCAILLIMX OCOBMH, a
TAKOX Y TUX, LLLO pereHepytoTb, Ha byab-AKil
YKUTTEBIN CTaAii,AK CKNaf0Ba YaCTMHA NpuaaT-
KOBMX Ti/IOK. KOPOTKi NaroHu cayryoTb ANnA
YTPUMAHHA 3aXOMJIEHOro NPOCTOpY Ta NiA-
TPUMKM OCHOBHUX QYHKLM AepeBa. Tomy BOHU
XapaKTepHi g4 3pinnxictapux gepes. KopoTki
MaroHM TaKOX MOXKYTb YyTBOPHOBATM KBiTM abo
JINCTA, ane e BXKe iHWwa ictopia. OgHe aepeso
MOXe MaTK AK AO0Bri, TaK | KOPOTKI NaroHwu, y
Pi3HMX NPONOPLLIAX Y PISHUX YAaCTUHAX Tina.

BITAJTbHICTb

BiTanbHicTb — L 3aranbHO3PO3yMiNINIA TEPMIH,
O/ HaK, AKLLO0 cpobyBaTH BUKOPUCTATH 1OTO
ONA OLHKM AepeBa, CnpaBa AeLlo YCKAagHo-
eTbcal. 3rigHo 3 Bikineaieto, Le «34aTHICTb
KUTK, pocTr abo po3smBaTUcaA». LLaiiro (1986,
c. 120) BM3Hayae 1i AK «34aTHICTb OpraHismy
POCTM B YMOBaX, B AKUX BiH NepebyBae», i BiH
BiAPI3HAE i1 BiA BITAaNAbHOCTI, AKA BU3HAYAETHLCA
AK «TeHeTUYHa 34aTHICTb NPOTUCTOATU CTPECY».

FLL? (2011), HimeubKka acouialis, wWo
BiANOBifa€E 3a KepiBHI NpMHLUNK Ta
CTaHAAPTWU 414 3eN1eHO0i iIHAYCTpii, BU3HAYae
UTTE3LATHICTb AK }KUTTEBY CUY OPraHiamy,
Ha AKY BN/IMBAIOTb BiK, reHeTMKa Ta paKkTopu
HaBKOMLWHbOrO cepenosumwa. OKpim Lboro,
KUTTE3OATHICTb BUPAXKAETbCA Yy 340pOB'T
AepeBa, a came:
®  MPUPOCTI, CTPYKTYPi KPOHMU
Ta CTaHi ncTA,
e 37aTHOCTI afanTyBaTUCA A0 YMOB
HAaBKO/INLLHbOrO CepesloBuLLa,
e  CTIMKOCTI 40 WKIAHWUKIB i XBOPOD,
e 37aTHOCTI A0 pereHepauii.
3rigHo 3 FLL, *XUTTE34ATHICTb Yy licOBOMY
rocnoaapcTsi Ta apboOPMUCTULL OLHIOETLCS
Ha OCHOBI CTPYKTYPW KPOHM Ta/abo cTaHy
nmcTa (WinbHICTb, po3Mip, Koaip).

ABTOp XOTiB 6V 404aTH, LLLO HA }KUTTE3AATHICTb
BMNJIMBAE CTAAiA XKUTTA LePEBA, KA KOPESIOE,
X0Y4a i He € TOTOXHOIO, 3 BIKOM (AMB. HUXKYeE).

1 Ak B yKpaiHCbKIl, TaK i B MO/IbCbKi MOBI iCHYE €KBiBasIeHT
LbOro TEPMiHY — KUTTE3AATHICTb»Ta «Zywotnosé», Bia-
nosigHo. MpoTe y CBITOBIM NpaKTUL| iHCNeKL,ji cTaHy aepes
Ta NiciBHWULTBA TEPMIH «BiTaZbHICTb» HAbYB LIMPOKOrO No-
LUMPEHHA, TOX BBAXKAEMO 33 HalKpaLle Y LibOMY KOHTEKCTI
BYXMBATW came 1oro

2 Forschungsgesellschaft Landschaftsentwicklung Land-

schaftsbau e. V., www.fll.de
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5.3.  K/JIACU BITAJZIbHOCTI

3A POJZIO®POM

AHppeac Ponodd, npodecop pesaeHcbKoro
TEXHIYHOTO YHiBEPCUTETY, CTBOPMB LLKANY
BiTa/IbHOCTIi, NPU3HaYeHY 419 BUKOPUCTAHHA
B A,0CNIAXEHHAX CTaHy AiciB. BiH y3aB 3a
OCHOBY XapaKTep POCTYy MaroHiB, OCKi/IbKK
BBaXKaB, WO KpuTepii, NoB'A3aHi 3i cTaHOM
JNINCTSA, € HEHAAIMHUMM Yepes BNNB NOTOY-
HWX YyMOB (nocyxa, WKigHWKK). OLiHKa 4OBrMX
/ KOPOTKMX NaroHis 403B0ONSE OTPUMATH YAAB-
JIEHHSA NPO NPUHAMMHI KiNlbKa POKiB pOCTY,
3adikcoBaHux y dopmi rinok (puc. 20, 21).
3 pokamu Ponodd apganTysas CBO LWKANY
015 OLIHKM MiCbKMX AiepeB Ha Pi3HUX CTaZiAx
®utTesoro umkny (Roloff 2018). Y «dasi ekc-
nnopauii» (VS 0) ;omiHytoTb g0Bri naroHn. Y
dasi «aereHepadii» (VS 1) KopoTwaoTb AunLLe
6iYHi rinoYkK, ToAi AK OCbOBUIM NPUPICT 3a/1U-
WwaeTbeA aosrum. Y dasi «ctarHauiin (VS 2)
BCi MaroHM KOPOTKI, a «BigamupaHHa» (VS 3)
O3Hauag, Wo AeAKi NaroHn BiAMMPALOTb.

A16i33340BONIEHHAM NiATPMMAB OPUTiHANBHY
TepmiHonorito Ponodda, ogHak BBarkato

18985

Degenaration — VS 1

=
Exploration —+ VS 0

CNOBO «AereHepauisa» HeaZeKBaTHUM,
OCKi/ZIbKM BOHO M€ HeraTMBHY KOHOTaLLit0.
KoKeH Kfiac BiTa/fIbHOCTIi NPUMPOAHO NOB'A-
3aHWU i3 NeBHO Ga3oto KUTTEBOTO LIUKAY
AepeBa, TOMy HeZlopeYHO BUKOPUCTOBYBATH
TEePMiHW, AKi 3By4aTb ocyanmeo. ®asa «gere-
Hepayii» Mae Maso cniNbHOro 3i 3BMYali-
HMM PO3yMiHHAM LbOro cnoBa. Lel knac
€ TUNOBUM ANA AepeB, AKi MPOAOBKYIOTb
iHTEHCMBHO pocTu abo pereHepyBaTH nican
nolwkoaxeHHa. AHapeac Ponodpd (2018)
HelWoAaBHO BBIB TEpMiH «pexunum» (der
Modus). BiH 3anponoHyBaB BianoBiaAHO
pexum gosroro naroHa (0), pexxum WiTku
(1), perkmm KopOTKOro naroHa (2) i pexum
peTpakuii (3).

Ponodd pekomeHaye po3rnaaaTm BEPXHIO
TPeTUHY KPOHW NPU OLiHLI BiTa/AbHOCTI.
OfHak, y pasi cTapux aepes i Tux, Wwo nepeby-
BalOTb Y NPOLECI BiAHOB/IEHHS KPOHM (MOLLKO-
[OXKEHHS KOPEeHiB, Mocyxa...), BEPXHA TpeTUHa
MOXe NpeACcTaBAATH KNac 3, @ HUXKHA Tpe-
TWHA — Knac 1. 3a TaKMX CUTYyaL,in AoLiNbHO
OLLIHIOBATU KUTTEBICTb OKPEMO ANA KOXKHOT
YacTUHW gepesa.

H
Stagnation — VS 2 Fiesignation —+ V5 3

Puc. 20. Intocmpauis Ponoggpa (Roloff, 2015) 306paxcye cxemu po32aaymHeHHA AceHa 38uyaliHo2o

Ha pizHUx cmadisx / pazax pocmy.
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Tabauys 1. Knacu eimansHocmi 3a Ponoghgpom (Roloff, 2015, 2018), sk susHaveHo y «CmaHOapmi
OuiHKu ma diaeHocmuku depes» (FER 2021). Yucnosi nosHavyeHHA sidnosidaroms wKani 1—5,
modi AK opueiHanbHa wkana Ponogga oxonaroe 0—4.

YNCNOBE KNACK onuce
NO3HAYEHHA  3A PONIO®OGOM

Jepeso y dasi cMNbHOro NO3A0BKHBLOIO PoC-
Ty naroHiB. AK BepxiBKOBIi, Tak i 6iYHi naroHu
POCTYTb AMHAMIYHO i PIBHOMIPHO, YTBOPHOOYN
nepeBa*kHO [AOBri MaroHW. JIMCTOBWI MOKPMB
ryCTUW i piBHOMIPHUNA.

3nerka CnoBi/ibHEHUN PICT NPU3BOAUTL A0
TOro, Wo 6i4Hi BPYHbKU YTBOPIOKOTb KOPOTKI
2 1 NaroHW, Yepes LLO FiZIKKU BUTNAAAIOTb AK CIIUCH.

MiXX HUMKM YTBOPIOKOTLCA Bi/IbHi MPOMIXKKK, Ha-
BiTb KOJIM HA HUX € JINCTA.

PicT naroHiB MOMITHO 3MeHLIYETLCA, YTBOPIO-
IOTbCA NIMLIE KOPOTKi MmaroHu. Pict gepesa y
BMCOTY 3YMWUHAETLCA, 3'ABAAIOTLCA MPOraanHu
B /INCTOBOMY NMOKPWUBI.

a 3 JepeBo, Wwo Bcuxae abo 3 Bigmuparoummm Ya-
CTUHAMU KPOHU.

5 (4) [epeBo mepTse.
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Puc. 21. IHwa intocmpauis Ponogga (Roloff, 2015) demoHcmpye Kaacu gimansHocmi aunu
espornelicokoi (Tilia x europaea).

5.4. AKAPXITEKTOHIKA AEPEBA
3SMIHIOETbCA MPOTATOM

MOro XuTtTs

KoHuenuia knacis Ponodda byae KopucHoto,
03HAMOM/IOYMCD i3 GazaMM XKUTTA AepeBsa.
IcHye 6e3niyv Knacudikauin. Jna npocToTy mm
BUAINAEMO TPU OCHOBHI CTaAii: MONOAICTD,
3pinicTb i cTapictb. OCTaHHA AMLWeE ANA KiNb-
Kox ocobuH (Dujesiefken et al. 2016).

MOMOAE AEPEBO

Monopne nepeBo A4EMOHCTPYE CUAbHE ani-
KanbHe AOMiHYBaHHA i PiCT y BUCOTY, WO
nepesa’kae Hag 6iYHUM PO3POCTaAHHAM.
3a3Buyai ue Tpmeae npmnbansHo o 20 pokis
i3 MOMeHTYy nocagku. Monoge nepeso, fike
pocTe NpaBMAbHO, CNOYATKY AEMOHCTPYE
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knac 03a wkanot Ponododa, wo o3Havag, Lo
BCi MaroHu € 40BrMmMu. lMisHiwe NoYNHaE po3-
BuBaTMUCA Knac 1. Y uin ¢asi Kutta HeobxigHo
NMPOBECTM i 3aBEPLUNTU CTPYKTYPHY 00Opi3KYy.
PaHHe ocnabneHHA BiTaNbHOCTI MOKe CBiA-
YMTK Npo Npobaemu 3i 340pPOB'AM POC/INH
abo AKicTo AinaHKu.

HAMIBAOPOC/E (O403PIBAKOYE) AEPEBO
Lle nepexig Big monopocTi 4o 3pinocti —
[.epeBo CrOBi/IbHIOE PICT Y BUCOTY, BOAHOYAC
PO3LUMPIOOYYM KPOHY.

OOPOCE (3PINIE) AEPEBO

Y 3pinoro gepesa BMcCOTa Ta 06'eM KpOHMU
cTabinbHi, a BepxiBKOBE AOMiHYBaHHS Oc/a-
6neHe. lepeBo AocArno abo HabanKaeTbeA
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0,0 MAaKCMMAJIbHOTO PO3Mipy KPOHU AnA OEeMOHCTPYE Kaac 2 3a wkanoto Ponododa.
LaAHOro BMAy Ta micueBocCTi. Tunose 3pine JvLe nNaroHwu, WWo BiAHOBOKTHCA Ta NAroOHM
[EepeBO YTBOPHOE /iMLLE KOPOTKI MaroHu, oTxe, peiTepauii matoTb Knac 1.

PEITEPALIA \

ALBEHTUBHUIN (BTOPUHHWMIA) NariH, Wo
pocTe Ha cToB6YpI rifIkm 3 agBeHTUBHOI abo
cnaAYoi 6pyHbKK. PeiTepauiiHmii nariH mae
rosioBHe ctebs10 Ta bivHi rinku. Yepes gea-
KWW Yac BiH MOXe PO3BUHYTU aBTOHOMHY
KOpeHeBY CUCTeMY, 3'e4HaHy creLiailbHUMm
i BiZOKPEeM/IEHUM MAaCMOM CYANHHOI TKa-
HUHW. ToAi Le CXoXKe Ha Mo1o4e AepeBso,
LLLO pocTe Ha cTapomy. Toai AK 3BUYaliHa
nepBWHHa riska nepeabayeHa moaennto
PO3BUTKY AepeBa, peiTepayia BUHUKAE
BMMaAKOBO, YHACAILOK NOLWKOAKEHHA abo
HamaraHHsA AepeBa Kpalle BUKOPUCTATH
OCBITNIEHHA. [leAKi aBTOPU OTOTOXKHIOKOTb
peiTepauii 3 aABEHTUBHUMM FiIKAMMU, iHLWI
3BYXYIOTb iX 40 TOTO, LLLO BOHW € MiHIaTIO-
poto 3pinoro gepesa (Hallé 2002).

BcmaskKa 4.

Puc. 22. Pinus strobus, KpoHa saKoi 6yna
si0Ho8s1eHa peimepayi€eto nicas eimposasny
(Lgdek Zdraj, PL). (PTCh)
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BIKOBE EPEBO

BikoBe gepeBo — ue AepeBso, «AKe A0CAMN0
3pinocTii € cTapym abo CyTTEBO CTapinm,
NOPIBHAHO 3 IHWMMW AepeBamm TOTrO XK
Buay» (Lonsdale 2013, guB. Tam Takox Ann
OTPMMAaHHA A04aTKOBMX BU3HAUYeHb). O6xBaT
CTOBOYpa TaKOXK MOXKe BYTU BUHATKOBUM.
Y pa3i 40BroXXMBYYUX BUAIB LLe MOXe
6yTn HargosLwa ¢asa KntTta. KpoHa moxke
33a3HaBaTu BigMMpPaHHA nepudepinHux
YacTUH | GOpMyBaHHA HUXKHbOI BTOPUHHOI
KPOHM («CKOPOYEHHA KpoHU», Puc. 23). CTapi
AepeBa 3a3BMYA AEMOHCTPYIOTb BUCOKY
6ioN10riYHY Ta KYAbTYPHY LiHHICTb. Y Ui ¢pasi
Aynnay cToBOypi NPONOHYIOTb YNC/IEHHI
MiKpoocenuuia. BepxHa YacTUHA KPOHMU

3a3BMYaAM 3HAXOAMUTLCA Y Kaaci 3 — rinkuy,
BK/IOYAlOYM Nligepa, NOCTYNoOBO BiAMMUPAIOTb.
BTOpWMHHA (HMKHA) KPOHA YaCcTO CKIAAAETHCA
i3 NPUAATKOBMX Fi/IOK | MOXKe AIeMOHCTPYBaTH
Knac 2 abo HagiTb 1 3a Posniodpdom.

MUTTEBUI UNKN aepeBa He 060B'A3KOBO
3aKiHUyeTbcA Ha ¢a3i BikoBoro. JepesBa
BOJIOAIIOTb MEXaHi3MaMU, WO A03BONAOTb
iM «BOCKpecaTu» i NOYMHATM HOBE XKUTTA.
BikoBi nvnu Ta BepbM YacTo NOYMHAOTb
KUTTA 32aHOBO 3aBAAKM NAaroHam BiZ, OCHOBM
cToBbypa, a TONoANi 34aTHI POCTU rYCTUMU
rasmu i3 KopeHeBMx NapocTkis. Hosi cTebna
TaKOX PO3BMBAlOTb BAACHI HOBI KOpeHeBi
cucTemu.

Puc. 23. Hesinna ®eli, HamxHeHHul /loHcOelinom i Pelimbo, npointocmpysas 3aKOHOMIpHICMb po3-

B8UMKY KPOHU 8 M0s1000MY 8iyi, cmabinbHicmeb y 3pinomy 8iyi ma 3meHWeHHA y 8iKoso2o Oepeaa.

Lle cynposoodxyemsca napasnenbHUMU NepemeopeHHAMU 8 KopeHesili cucmemi i npoepecyoqoro

dynaucmicmio nocmiliHo 3pocmaroyozo cmoabypa (Dujesiefken et al. 2016).
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BcmaskKa 5.

AYb MELWLWKO — AEPEBO-®EHIKC

Xopownm npuknagom uboro npouecy € ayb (Quercus robur) y Hatonini, nepeamicTi
Bapwasu. [lepeBo pocTe Ha cepenHbOBIYHOMY LLOCE, LLLO KOJIUCH 3'€AHYBAI0 MiCTa Ha4,
Bicnoto, i 6yn0 HasBaHe Ha YecTb MeLwKa MepLworo 3a40KYMEHTOBAHOMO NpaBuTens
MosbLi. ByAiBHUUTBO BE/IMYE3HOTO KMUTIOBOIO NPOEKTY N06/IM3Y NepekpuIo Momy BOAO-
NnocTavyaHHs, i B A4eB'AHOCTUX POKaX AEePEBO 3aCOX/10 — Ha MOro Be/IMYe3HOMY CTOBOYpi
3a/IMLWINNACA N1LIE OAHA XUBaA TiNKa. 3 Toro Yacy MELIKO BUKOPUCTOBYBAB LLIO EANHY
riNKY ANA BigHOBNEHHA KPOHU. HEXKMBi YaCTUHM 3aKOHCEepPBYBA/INCA | 3apa3 MOBIJIbHO
rHMIOTL. MNoxexa B YepBHi 2019 poKy NowKoANAd MePTBY YAaCTUHY, NPOTE HE BNAMHYAA
Ha XUTTE3AATHICTb *KMBOI KPOHU. MEWKO — ue PeHiKc, AKUIA BigpoamBca i3 noneny.

Puc. 24. Aly6 Mewko 8 HamoniHi: pomoezpacpis sepecHs 2020 poKy cg8id4umb, W0 MUHY-
/I0PiYHA MoXexa He 3080070 WKOOU UbOMYy 8AX/AUBOMY rnampiapxy (MamoHoK fAkyba
tO3egpuyka). (PTCh)
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6. FPUBHE YPAMEHHS
VS CTIMKICTb
[NEPEBA

KorkHe ypaxeHHs rpubamu ocnabntoe pepe-
BMHY MEXaHi4YHO, HaBiTb Ha MOYaTKOBIM CTa-
Ail, KoY ue We He NOMITHO HEO36POEHUM
oKkoM. Taka AepeBnHa, NpoTe, BXKe BTpaTMIa
YaCTUHY CBOIX CTPYKTYPHUX KOMMOHEHTIB.
Y pasi BUHUKHEHHA 6inoi rHuai rpubu pos-
KMafatoTb BCi KOMMOHEHTU PiIBHOMIPHO,
OcCKinbKu NirHiHy meHLWwe, BiH 3HUKAE paHille,
HiX uentonosa. Came ToMy TaKa AepeBuHa
BTPAYa€ KOPCTKICTb, XO4a e AeAKUI Yac
36epirae neBHy MiLHICTb Ha po3puB. Ay
pasi 6ypoi rHmuai — uentonosa i remiuento-
1031 PO3KNA[A0TLCA, TOMY iepeBUHaA CTAE
KPUXKOIO i 3peLuToro NepeTBOPHOETLCA HA
KOPUYHEBWUI NOPOLLOK, WO CKNALAETHCA
nepeBaXHO 3 NirHiHy.

3iHwWworo 6oKy, AepeBa 3a CBOIO A0Bry iCTOpItO
HaBYMAUCA CMiBiCHYBaTK 3 rpubamm, sKi ix
KO/IOHi3ytoTb (i HaBMaKK). BOHM MatoTb mexa-
Hi3MM, W0 A03BONAKTb IM KOHTPOKOBATU

ol

po3pocTaHHA rpubis. YTim, po3kiagaHHA
HEeXMBOI AePEBUHM € BUPILLANbHOK NAHKOO
B Kpyroobiry noX1MBHUX Pe4yoBUH.

fIK TaK CTa€eTbCA, W0 OAHI gepeBa CniBiCHY-
10Tb 3 rpubamm COTHiI i TUCAUI POKIB, a iHWI
niapalTbea im, iHOAI NPOTArom AeKiNbKox
micauis?

Pe3ynbTaT LbOro NPOTUCTOAHHA 3aN1€XKUTb
BiA AMHAMIKMN B3aEMOBIAHOCUH MiXK aepe-
BOM i rpubom. 340poBe i cMbHE AepeBo,
0COB/INBO AKLLO 4,0BroXMBYYi BUAMK, AKe
MQAE CUNbHI 3aXMCHI MEXaHiI3MK, TPUMATUME
rpub Ha BigCTaHi, BiA4inAYM KOIOHI30BaHY
TepuTopito. Lie nerwe 3pobuTn, AKLWO rpmnbd
HearpecuBHU. CanpoTpodu, Taki AK Tpame-
Tec (Trametes sp.) abo cxi3odin 3BUYaNHNIM
(Schizophyllum commune), He cTBOpPHOOTb
npobsiem, TOMy LLO BOHM MAlOTb CpaBy 3
MEepPTBOK AEePEBMHOIO | HE MPOHMKAIOTL Y
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*Kuey. O4HaK yHiBepcanbHiWni rpnb moxe
nepeTHYTU MEXKY, Lo Po3aifne canpoTpod-
HiCTb i MApPa3snTU3M, AKLLO BMNaAe Haroaa.
Lle MmorKe cTaTmCA, AKLL,0 3aXUCHI MexaHi3mu
CKOMMNPOMETOBaHI, 3a3BMYait, Yepes eKooriy-
HWUI cTpec. [lepeBo, AKe CTPaXKAaAE Big, Nocyxu,
3aC0/IEHHSA abo YL iNbHEHHSA 'PYHTY, bopeTbcs
33 BUXKMBAHHA | Ma€e Mi3epHi pecypcu ansa
nobyaosu bap’epis. Mpnb, He3BaXKaKOUM Ha
Te, HACKi/IbKM BiH arpecuMBHU, MOXe 3pyi-
HYBATM 3aXUCHI MeXaHi3MU | MPOHUKHYTK B
OINAHKM, WO MAlOTb BUPiLLanbHe 3HAYEeHHA
ONA KUTTERIANbHOCTI Ta/abo cTabinbHOCTI
nepesa.

3 iHWoro 60oKy, arpecuBHi NapasunTKn, TakKi Sk
TpyTOBUK (Fomes fomentarius), 3aaTHi Bpa-
3T HaBITb 3[10POBE AEPEBO, HE KAXKyuu BXKe
npo ocnabneHy ocobuHy. TyT cuna 3aXMCHUX
MeXaHi3MiB TaKoXK Ma€ 3Ha4yeHHsA. Ha aybi
yepewyatomy (Quercus robur) Mo»KHa cno-
cTepiraTu, AK MasieHbKi KKONUTLA» TPYTOBUKA
NOBINIbHO PO3BMBAOTLCA AECATUNITTAMM, TOAI
AK KIHCbKMI KalUTaH, IMNa 4YM TONOAS MOXKYTb
niaaaTnCA ypaxkKeHHo BXe Yepes KisibKa poKiB

nicna nepwoi nosasm naogosoro Tina. Toai
AK TPYTOBUK, Hacamnepes, Hix nociabutu
nepeBo, No36aBae Moro cTiMKocTi. OneHboK
(Armillaria sp.), HaBnaku, — cno4aTKy BbMBae
OepeBo, a NOTiM po3Kaagace moro. MoTim
rpnb nepexoAnTby CanpoOTPOGHUN PEKUM i
NPOTArOM HaCTYMHMUX POKiB NOMMHAE MEPTBY
OEepeBuHy.

AK 3ragyBasiocs BMLLE, MOPOXKHUCTE AEPEBO
MOXe MiLHO CTOATU, OCKINbKU LUAIHAP €
MeXaHiYHO oNnTMMaNbHUM Npodinem KoH-
CTPYKLUIi (AnB. ocBiTAtOBaNbHI cTOBNM abo
BeXi BiTpoBMX TypbiH). MiuHicTb TpyO M npo-
nopuiiHa 40 AiaMeTpy B TPETbOMY CTy-
neHi, TOoMy Y1M TOBLUE AepPeBO, TUM MeHLIA
TOBLLMHA CTIHOK HeobXigHa ANs ageKBaT-
HOi onopu. OgHe piyHe KiabLe TOBLWMUHOO
0,5 cm Ha gepesi giameTpom 1 m Hece Take
YK HaBaHTaXEHHA, AK i NTOBHUIN NoONepeYHuni
nepepis gepesa ToBwMHOM 31 cm (Wessolly,
Erb 2016, anB. TakKoX puc. 25). ICHYIOTb BiKOBI
AepeBa, AKi cTabiNbHO CTOATb HA CTiHKaXx
TOBLUMHOIO B Ki/ibKa caHTUMeTpiB (Siewniak
et al. 2020).

80 {100

Puc. 25. MopoxHucmuli cmoebyp diamempom 100 cm i moswuHoto cmilikoi cmiHku 10 cm Oe-
MOHCMPYE MakKy camy MiyHicme 00 8U2UHY, AK i HernowkKooxceHuli cmosbyp diamempom 84 cm.

MantoHok MayniHu CaHeybkoi 3a Wesolly, Erb (2016).
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BcmaskKa 6.

LOE AYMAE OEPEBO?

Ik aepeBo BUPILWYE, AK ifomy pocTu? AAK BOHO nepepobasne ctumynm
HaBKOJIMWHbOTO CepeaoBULLA Y PilLeHHA NPO PO3NOAiIN NPOAYKTIB
doTocuHTe3y? 3BiaKM BOHO 3HAE, WO CAiA iHBECTYBaTU B KOPiHHA, a WO
B naroHu? [le npuiiMaloTbCcA pPilleHHA NPO BiAHOCUHMU 3 iIHLLMMMU NOB'A-
3aHUMM OpraHiamamm, TaKUMM fAK CYCiAHi AepeBa Ta MiKOPU3HIi rpubu?

[epeBa He MatoTb MO3KY, LLLO TUCAYONITTAMM BBAXKANOCA A0KA30M iXHbOI
MEHLLOBAPTOCTI NOPiIBHAHO 3 TBApPUHAMMK. OfHAK YBAXKHE CMOCTEPEKEHHSA,
[O0MOBHEHE YNTAHHAM Cy4YaCHUX HayKOBMX PobiT 3 dpisionorii Ta ekosnorii
Aepes, cynepeunTb Lin gymui. [ecb y Tini gepesa mae 6ytu micue, ge
BiAOyBalOTbCA NPOLECH, aHaANOTIYHI HALWih MO3KOBIN AiANbHOCTI.

[e * BOHO MmoxKe b6yTn? byno npoaemMoHCTpOBaHO, Wo bioenekTpuyHi
iMNY/IbCU BIAIrPatoTb })KUTTEBO BaXK/IMBY PO/ib Y BHYTPILULHbOOPraHi3ameH-
Hill KOMYHiKaLiT B pocanHax. bioeneKTpuyHi npouecu, noaibHi Ao Tux,
o BiabyBatoTbCs B HalWi HEPBOBIM cnucTemi, 6ynun BuaBaeHI Noban3y
BEPXiBOK KOPEHIB i NaroHis. Y1 moke 6yTH TakK, WO Npouecu NpUmNHATTA
pilleHb Yy POC/IMHAX BiAOYBaAOTHCA Y XMapi, WO CKAAAAETHCA 3 LUX AiNAHOK?
MopibHo 4,0 TOro, AK NPaLLOTb 064YNCAOBANIbHI XMapH, LLLO CKNaAATbCA
3 YNC/IEHHUX KOMN'lOTEpIB, 3'eAHAHNX iIHTepHEeTOM. KiHL,eBi BUCHOBKMU LiE
He 3po6/ieHi, i B HANBAMMKYOMY MalibyTHBOMY Ha Hac YeKatoTb e binblue
LiKaBMX BIAKPUTTIB NPO Te, «Ae AYMatOTb AepeBar.

BrBYEHHA npoLueciB KOMyHiKaLii BcepeanHi POCNH Ta 3 HABKOJIULIHIM
cepefoBMLLEM, BUKOPUCTOBYHOUYM aHANOTIT 3 TBAPMHHUM CBITOM, € Npes-
MeTOM Helpobionorii pocAMH — NPUHAMMHI, TaK ii Ha3MBaOTb a4enTy LiEl
ranysi Hayku (CtedpaHo MaHKy30 3apaxoBye cebe A0 ix Yncna). IHwWi BYeHi
BBAXKAIOTb L& TEPMiH 3/10BXXMBAHHAM, OCKi/IbKM HE MOXHa roBOPUTM NPO
Helpobiosiorito 3a BiACYTHOCTI HEMPOHHOI cncTtemun. OAUH 3i NPOBIAHUX
Helpobionoris pocinH MoHika laibAHO 3a3HaYaE, WO 3aCTOCYBaHHA
nocsiay Helipobionorii TBapuH i bixeBiopn3amMy B A0CIAMKEHHAX POCANH
[,03BO/IMNO JOCATTU Be3npeLeaeHTHOrO Nporpecy B pO3yMiHHI TOro, AK
OYHKLIOHYOTb pocanHu. 1o peui, 3a ocBiToto Ma1bsAHO 300/10T.
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111

Hepesa ak coutanvhi icmomu

1 « AK OEPEBA NOB'A3AHI
MIX COBOIO

Y npupogHomy nici aepeBo PpyHKLIOHYE
Yy B3aEMO3B'A3KY 3 iHWKNMM OpraHiamamu.
JliciBHMKam 34aBHa BifoOMO, WO CyCigHi
[EepeBa 3poCTaOTbCA KOPEHAMM MiXK COb0l0.
KuMBI NHi, Yepe3 AecATKM POKIB NiCiA TOTO, AK
iXHi cToBOYpUM BynKn 3pybaHi, € nowmpeHnm
AsuLLem (puc. 26).

BonnebeH BBaXKaE Le A0KA30M anbTpyismy
gepes. A AMBAKOCA Ha Le iHaKwe: cycign
AepeBa, Lo BMano, NoB'A3aHi 3 HUM Kope-
HAMM i MiIKOPWU30t0, NPOCTO NeperimatoTb
OCUpPOTINly KOPEHEBY CUCTEMY | MPUCTOCO-
BYIOTb il 415 CBOIX NOTPED. IHWKI aprymeHT
Ha KOPUCTb anbTpyismy Aepes, BUCYHYTUN
BonnebeHom, MOXINBO, CUAbHIWNIA. Byno
BMABJIEHO, LLLO CTapi OYKM NOCTavyatoTb CBOIM
CIAHLAM LLYKpM, iHaKLie BOHWU He BUXKUAN ©
y TAMBOKIN TiHi, WO BiAKMAAETLCA TYCTUM
nosiorom 6aTbKiBCbKMUX AepeB.

Puc. 26. Cmapuli neHbok rncesdomcyau MeH3uca sce wje 0obpe cebe noyysae 3a808KU momy, ujo lio2o
nioxuesntorome cyciou (OeHOponapk Bapuwiascbkoeo yHisepcumemy npupoOHU4UX HayK y Poaysi).
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Xoua TyT BUHUKaE pinocodpcbKe NUTaH-
HA: WO TaKe anbTpyiam? Yu He € eroic-
TUYHOIO NoBeAiHKa 6aTbKa, AKWIA Nikny-
€TbCA NPO AUTUHY, WO Hece B cobi ioro
reHu? Lia punema, 3p4a€TbCA, BUXOAUTD
3a paMKM L€l cTucaoi po3nosiai npo
npupoay Aepes.

LlikaBnin BUNagoK B3aEMHOI NigTPUMKN
MiXK gepeBamu Pi3HMX BMUAIB 3340KYMEH-
TyBana Cio3aHHa Cimapg (Simard, Toomey
2016). bepesa 3BMYaliHa Ta NceBaOTCYyra
MeH31ca A0NOBHIOOTbL OAHA OAHY GoTOo-
CUHTETUYHUMMU PEYOBUMHAMM, 3aNEXKHO Bif,
cBoix noTpeb. BoceHu, Konm bepesa BTpayae
nncTa, a nceBaoTcyra MeH3uca NpoLoBKYE
$OTOCMHTES, OCTaHHA AiANTBCA CBOIMU NPO-
AyKTamu GoToCMHTe3y 3 nepLuoto. BaiTky,
HaBMaKkn, — bepesa AiANTbCA CBOIMM HaA-
nnwkamu 3 ncesgotcyroto. Cimapz npuny-
CKag, WO Leli B3aEMOBUTiAHNI 0BOMiH MoXKe
O6yTW iHCNiPOBAHMUM iXHIM CNiNBHUM MiKOpK-
3HUM MapTHEPOM, AKUM }KUTTEBO 3aLliKaB-
JNIEHUI y NiaTpMmLi 060X KOMMaHbIOHIB Y
XOPOLOMY CTaHi.

3aBaAaku CiosaHHi Cimapa Ta iHWKUM gocnia-
HUKaM MU Tenep PO3yMIEMO POIb MiKOPU3HUX
MepeK y NiATPMMLL 3B'A3KiB MiX gepeBamu.
Cimappa Ha3Bana uto meperxky WWW — Wood
Wide Web, 3a aHanorieto 40 BCECBITHbOI
naByTUHM (Mepei «IHTepHeTy). ilicHo, us
MepeXKa YMOXKIUBAOE CNINKYBaHHA MiXK
POCAMHAMU, HANPUKAAL, NONepeaKeHHs
NpPoO HEMMHYYY 3arposy. AKLWo Ha Nic Hanas

Kopoia, AepeBa Ha iHWOMY KiHLi mepexi
LUBM/KO Ai3HAOTbCA NP0 HeGe3neKy i NoYHYTb
CTBOPOBATU 3aXUCT, HANPUKAAA, NOKANYYTb
Ha 4,0MNOMOrY BOPOTiB }XYKa — MOro XmM»akis..
Takoro poay iHbopmauia TaKox nepega-
€TbCA NOBITPAM 32 4ONOMOrot0 GepoMOoHiB —
JIETKUX CNOAYK, WO HecyTb iHpopmauito. Ak
3ragysanocsa smuwe, ponib WWW — e He
NINLIe KOMYHIKaLifa: e TaKoX TpaHCNOpPTHaA
MeperKa, Lo NepeHoCUTb NPoAYyKTU GOTOCKH-
Te3y MiXK YYaCHUKaMN MepeXKi, nepeBa*kHOo
AepeBamu Ta rpubamu. Xoya 06MiH LyKpom
MiXK BUAAMU HE € YUMOCb HE3BUYANHUM,
NiATPMMKA BNACHMX HALLAAKIB, 34A€ETbCA, €
HalbiNbWw nolwmpeHoto. LikaBnm, ane noraHo
NOACHEHUM AABULLEM € CKOOPAMUHOBAHE LiBi-
TiHHA AepeB 04HOro BUAY Ha BEIMKUX TepU-
Topiax. [poTe YMcneHHi BUNagKu cnisnpadi
MiXK gepeBamn He NOBUHHI 3aTbMaploBaT
3HAYYLLICTb KOHKYPEHLiTy POCAUHHUX Yrpy-
noBaHHAX. CynepHMUTBO — L& 3BUYaHe
AsuLLe. HanesHO, AK i B NHOACbKOMY CBITi: O4HiI
0COBWHM Ta rpynu cniBNpPaLoTb, iHWI —
KOHKYpPYIOTb ab0 BCTaHOB/IOIOTb iHLI TUNK
Bi4HOCUH.

TBApPMHU TAKOXK MalOTb CBOI BNAACHI B3a-
€MO3B'I3KM, MPOTE BOHW 3a3BUYAN He €
di3MYHUMN, AK i3 POCAMHAMMK Yepes Haly
MOBiNbHICTb. MU NoB'A3aHi MixK coboto Hema-
TepianbHUMM COLLiaIbHUMM 3B'A3KAMM, 3aCHO-
BAaHMMM HA MCUXONOTIYHMX MEXaHI3MaX, O
€ CBOEPIAHMM «NPOrPaMHUMY PiLLEHHAM.
[epeBa, AK Masfiopyx/aMBi OpraHiamu, 3Hay-
HO MipPOIO MOKNAJAOTHCA HA «3a/i30».
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2 « AK AEPEBA
OBPOB/IAKOTb PYHT,
B AKOMY BOHMU
POCTYTb

Llo no3BONAE AepeBaM KUTU HA OAHOMY
MiCL,i COTHI 11 TUCAYi POKIB i HE BUCHAXyBaTH
I'PYHT NoBHicTo? Llei npuinom yacTo 3anm-
LWaBCA N0O3a yBarow A ACbKUX LIUBINi3aL,in,
nagiHHA SKUX iHKONKM BiabyBasnocs yepes
BTPATY POAIOYOCTI FPYHTY. [lepeBa 3HatOTh, AK
Le 3pobuTn: BOHM 06p06AI0TL | yA0OpPIOOTHL
Mmicue, oe *KUBYTb.

JlicoBUi FPYHT, AKNI € NPUPOLHUM CepeoBU-
Lem AN KOPIHHA AepeB, He € CTEPUIBHUM,
AK CA40BUN IPYHT, AKMI BU KYNyeETE B Cynep-
MapkerTi. Lle cknafHa ekocmucTema, CTpyKTypa
AKOT GOpPMYETHCA ACATUNITTAMM i CTONIT-
TAMM, a AeAKi 0cobIMBOCTI — TUCAYONITTAMM.
JlicoBWi FPYHT NOCTiNMHO 06p06ASETLCA OO
MeLIKaHLUAMW, i pONb fepeB Y LibOMY NpoLLeci
€ BMPiWanbHO0. BOHM yTpMMYIOTb ByrneLpb Ta
iHLi MOXXMBHI PE4YOBMHM Yy CBOEMY Tili, @ NOTIM
nepesaoTb iX Ha NepepobKy iHWWMM OpraHis-
MaM. YacTuHa LbOro pecypcy LUMPKYIOE B
TiNlax He31i4YeHHOI KiIbKOCTi iCTOT, YaCTUHA XK
BMBINbHAETHCA HAa3az, B aTMocdepy, a YacTuHa
36arayye rpyHT, NepeTBOPIOOYMCH HA F'ymyC.

MiKopu3Hi rpubun — He eanHi 6eHediuiapu
cnisnpaui 3 gepesamu. KopiHHA Buginae
PEYOBMHMU, WO CTUMYJHOIOTb PIiCT FPYHTOBMUX

6aKTepil, AKi € KNHOUYOBOIO JTAHKOIO B KPYro-
06iry noXXMBHMUX pe4yoBUH i BepyTb y4acTb
Yy BUBITPIOBAHHI FPYHTOBUX MiHEpaNiB.
BuBiNbHEHI NOXWBHI pe4OBMHW NOMINHA-
FOTbCA KOPIHHAM | BK/1IOYAOTbCA B MiCLLEBUI
Kpyroobir. EpeKTMBHMM npuitomom, AKni
BMKOPUCTOBYIOTb A€PEBA € BKPMBAHHA IPYHTY
KOBZAPOO 3 NiACTUIKUN. 36eperkeHHs BONoru
Ta i30/1ALiA Bi4 CBiT/Ia CNPUAIOTb PO3BUTKY
IPYHTOBOI €EKOCUCTEMM. YNIEHM Li€i CNiNbHOTY,
Bi, KPUXITHMX BaKTepil 40 AOLLOBUX YepB'AKiB
i ApiBHMX ccaBLiB, CIPUAIOTb ONTUMAbHIN
CTPYKTYPI, aepaL,ii Ta nepemillyBaHHIO FPYHTY.

AK 3rafyBasocA BuULLE, AepeBa «BigMOBASA-
IOTbCA» Big, CTapuXx, HEMOTPIOHMX TKAHUH,
TaKWUX AIK TKAHWHW B LeHTpi cTOBOYpa, onane
NNCTA, BIAKWUHYTI FIKM Ta KOPiIHHA. BOHK po3-
K/1a4atoTbCs CanpoTPODHMMM OpraHisMamm,
a BMBI/IbHEHI MOKMBHi pE4OBMHM 3HOBY BK/IO-
YaroTbCA B TiNO gepesa. [Jo04aTKOBI NOXKMUBHI
pPEeYoBMHMU, NepeBaXKHO a30T i pocdop, npu-
HOCATb MTaXW, KaXkaHM Ta iHWI gpibHi ccasu,,
AKI FHiI34ATHCA Ta BiANOYMBAOTL ¥ AyNaaX i
Ha riJikax, ane xap4ytTbca aeiHae (i Buno-
POHIOIOTbCA Ha AepeBi abo N06M3y HbOTO).
JepeBy BUTiAHO MaT 4yN10, 3 BE/IMKOIO KiNb-
KiCTIO MEPTBUX FiJIOK i 3acesieHe Komaxamu,
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BcmasKa 7.

XMEHA 340POBOIO IPYHTY

MICTUTb, cepes, iHWOoro:

® 0oAMuH TpuabitoH (1 000 000 000 000) 6aKTepii
e 10 TKCAY HAUNPOCTIWNX

e 10 Tncay Hematop,
e 25 KM rpubHux ridp

(Sala, 2020)

OCKiNIbKM BOHO NpUBabItoe NocTayabHUKIB
[06puB. locnigKytoum Aynno wynom (30oH-
aom), byabte obepexkHi, Wob He HalWKoAUTH
MNOro meLKaHLUAM, afi}Ke BOHM € COO3HMKaMU
nepes.a.

MpoLecu rpyHTOYTBOPEHHA € LOBIOTPUBA-
AMmn. PopmyBaHHA ONTUMANbHOI CTPYKTYpH
IPYHTY Ta PO3BUTOK NOBHOL,IHHOi 'PYHTOBOI
eKocucTemu 3alMae CTONITTS, a AeAKi npo-
LLeCV BUMaratoTb HaBiTb MPOXOAKEHHA Yepes
NbOAOBUKOBUI Nepioa,.

AHTPOMOreHHi FPYHTU 3a3BMYAN NepeBaH-
Ta)KeHi TUCKOM i BibpaLiaMn pyXoMUX TpaH-
cnopTHux 3acobis. Lis gerpaaauin carae senu-
KUX IMOUH | B OCHOBHOMY € HE3BOPOTHOH
Yy MeXKax /oA CbKOro XuTTa. MynbuyBaHHA
MOXe HalaTu feAaKe NONEreHHA, OCKINbKN
BOHO CNPUAE BiAHOBNEHHIO 'PYHTOBOrO
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MUTTA | NOCTYNOBOMY NOAIMWEHHIO CTPYK-
TYpU FpYHTY. N1 BikoBUx aepes (0cobameo
TUX, WO POCTYTb Y MPUPOAHUX Jlicax) TaKOXK
OYKe LiHHUM € AlaBHIN I'PYHT, OCKi/IbKM BiH
Mir pO3BMBATUCA NPOTATOM TPMBAIOTO Yacy
B cMmbiosi 3 gepesom.

Y uel MOMeHT BUHUKAOTb Ppinocodcbki
NUTAHHA: e 3aKiHYYETbCA O4He AepeBo i
NOYMHAETLCA iHWeE? [le 3aKiHYYETbCA AepeBo i
NMOYMHAETHCA TPUB? Y MOXKEMO MM TOBOPUTU
NPO YiTKi MeXi MixK okpeMUmn ocobrHamm? A
MOKe HEMAE HiAKMX 0COBWUH, a Nic — L.e OANH
BEJIMKMIN CyNepopraHiam, WO CKAaLAETbCA
3 pocauH, rpubis, C1M30BUKIB, BaKkTepil, a
TAKOX KOMax, KAilwis, HemaTog, XpebeTHux
TBaApPWH... AKMMM 6 He Bynu BigNOBIAi, LiNKOM
O4YeBMAHO, WO AepeBa MiLLHO BKOpPiHEHI B
NPAMOMY, i B MIePEeHOCHOMY CEHCi — Y CMiNb-
HOTaXx, e BOHU XUBYTb.
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3 « MICbKI OEPEBA —
HENEFKE XUTTA

Y npupogHomy nici aepesa pa3om Nokpa-
LLYIOTb CBOE cepenoBuiLe — cneymndiyHum
MIiKpOKAimaT i poatounii rpyHT. BoHn nia-
TPUMYIOTb OZ4He ogHoro iHpopmauieto Ta
doTocnMHTE30M. BOHM KopuCTytoTbCA Mia-
TPUMKOIO iHLIMX OpraHi3amis, 30Kpema miko-
PU3HUX rpubis.

3BiCHO, L He CTOCYETbCA BYIMYHUX AEPEB,
LLLO POCTYTb Y BY3bKMX KBagpaTax yLiinbHe-
HOro rpyHTY. Mu BigmoBAAEMO M y BOS,
TPYIMO Cinnto Ta BUXJIOMHUMM Fra3zamu, nia-
OAEMO eKcTpemasbHin cneui. OKpim LUboro,
MU BUOANAEMO 3€/1eHe riNna — iXHE eanHe
axepeno ixi, wob 3abesneuynTtn npoxia,
i YacTo HaBiTb 6e3 Baromoi NpUYMHU. Mu
NMOLWKOAKYEMO IXHE KOPiHHA, byayroum
Ha3eMHy Ta Mia3emMHy iHppacTpyKkTypy. He

OMBHO, LLLO IXHE XUTTA KOPOTKE i Hew,acHe.
AKWO MK xoyemo, Wwob y mictax pocau
Aepesa, MM NOBUHHI LOKNACTU A04aTKOBUX
3YCWAb, WOH CTBOPUTU A1 HUX ONTUMA/bHI
YMOBW B cepenoBuLi, AKe, No cyTi, € ANA
HUX BOPOXMM. Hacamnepep, noninwnTu
AKICTb i KiNbKICTb FPYHTY. AK MiHiMyMm, Bigro-
poANTM AKOMOTa Binblly TePUTOPItO, HaBITb
AKLW,O Le byae o4MH 3 TUX KaJoTiAHUX KBa-
ApaTiB, BUpi3aHux y TpoTyapi. Cnpobyemo
imiTyBaTWM NpupoaHi npouecu. lepesa, AK
i Kypu, ntobnAaTb NigCTUAKY, @ NiACTUAKA
Ha3MBaETbCA My/b4yeto. TOXK He 3rpibaliTe
onane NCTSA, afiKe BOHO € L0OPUBOM, AKe
Aepesa pobnatb ana cebe cami. AKLW0 HEMAE
MOX/IMBOCTI A03BONIUTU AepeBam Camo-
CTilMHO 0b1aropoAnTUN AiNAHKY, AONOBHITb
I'PYHT My/ibYelo.
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Homamuru
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Haykoeo-nonynsapHe 8UOAHHSA

Mnotp Tuwko-Xmenosely,

OcHoBwu 6ionorii, ekonorii
Ta 6ioMexaHiku aepeB

MocibHMK Ansa iHCNeKTOpIB CTaHy AepeB Ta apbopuUcTiB

Mepeknap 3 aHrnincokoi O.B. BakapeHko Ta IN. Tuwko-Xmenosua

®doTo i pucyHKu: Aryb H03eduyk, MitoTp Tuwko-Xmenosel, (PTCh)

XyporkHe opopmneHHs: MayniHa CaHeubKa
PepakTop cepii: beata lNaxHoBCbKa
XyaoxkHe opopmaeHHs cepii: MapTa MnoHKa

Komn’totepHa BepcTka: OneHa BakapeHko



Bn TpnmaeTe KHUTY, YKpaiHCbKe
BUAAHHS AKOI — L nepLnii
pe3ynbTaT poboTH BEANKOT KOMaHAN
Ntogen, opraHisauiii, 06’egHaHMX
Mpi€to oaHiei ntognHu, CemeHa
Ob6nomes, cTaTn apboOpPUCTOM.

Moro ocobucTa mpis Hikonu He
34incHUTLC — CemeH Bigaas

CBOE XUTTA, 3axumLLLatoumn YKpaiHy.
Came Ha 1i0ro YecTb B paMKax
6narogiiHoro ¢oHay Peli can live
6yno ctBopeHo «PoHg CemeHa
O6nomesn». Micia PoHay —
O0MNOMOTTU PO3BUTKY KYNbTYpU
apbopunCcTUKM B YKpaiHi, LONOMOrTH
BCiM, XTO Big4yBa€, apbopuCTUKY
CBOIM MOK/IMKAaHHAM, PO3BUBATUCA
B npodecii. Hectn 3amiHu.

®oto Jlizn NMupoxkosoi

CemeH 6yB cepuem Halloi KoMmaHaM.

BiH BMiB 3HalTU KHOUYMK [0 KOXHOrO.

Bci, xTo 3HaB CemeHa, 3ragytoTb

MOro WWPOKMIA KPYyrosip, BMiHHA —
NiATPMMATK, CNpary A0 KUTTA, AKe

3abpana BitHa B 22 poKku. Mpis, Aka

6yna TaK CM/IbHO HanoBHEHa Moro

€Heprieto, TaKN XKMBe i HAAAE HaM

HacHary pyxaTtucs snepeg,!
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fiHa Bobposa

BuKOHaBYa AMpPEKTOPKA /

BnaroginHoro ¢poHay «Peli can live»
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info@pelicanlive.com

semen.oblomei.foundation@pelicanlive.com
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