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Po3rnsHyTOo BNAMB CKMagy >XUBWIBbHUX CEPEAOBULL, HA PICT i KynbTypanbHO-MOPGOOriyHi 0co6nmMBOCTi
Miuenito 5 wramiB mikogpinbHoro rpuba Cladobotryum dendroides (Bull.) W. Gams & Hooz. (teneomopda
Hypomyces rosellus (Alb. & Schwein.) Tul. & C. Tul.). YucTi KynbTypu pi3HUX LWTamiB
Cladobotryum dendroides ©ynu BuAineHi 3 ypaXeHUX NaBYTMHHOK UBINMKO KapnodgopiB neyepuui
aBocnopoBoi  (Agaricus bisporus (J.E. Lange) Imbach), sibpaHux y 5 pi3HMX NpoMMCrOBMX TPUOHUX
rocnogapcteax YkpaiHu. BuB4anu sanexHicTb WwBWAKOCTI pocTy miuenito Cladobotryum dendroides Ta 3miH
KynbTypanbHO-MOpdOoriYHMX 0COBNUBOCTEN MOro KOMOHIW BiA 3MiH CKNaay >XUBUIbHUX CepeaoBuLL, — arapy
Yaneka, KapToONnsiHO-TMIOKO3HOrO arapy, rpubHoro arapy B Yalukax lMeTpi 3a temnepatypu 18+1°C. LWogobu
BMMIpIOBanu pagiyc KOSMOHIN Yy [BOX B3@EMHO MEPrNEeHAMKYNSPHUX HanpsMKkax 3 METOK BCTaHOBIIEHHS
LBUAOKOCTI pagianbHoro pocty (Mm/goby). Yci wramm Hanweualwe pocnn Ha KapTOnnsHO-TMOKO3HOMY arapi,
WwTaM 2 Ha KapTonnsiHO-TNIOKO3HOMY arapi Ta arapi Yaneka pic 3 ogHakoBsoto WwBuAkicTio. LBmAakicte pocty
WTaMy 2 Ha KapTOMMNSHO-MMIOKO3HOMY arapi 6yna BMLLOIO Bif NOKasHWKa pocTy Ha rpubHomy arapi Ha 23%, a
ana wrtamy 5 usa pisHuus ctaHosuna 80%. Cnocrtepiranucs BigMiHHOCTI MopdomnoriyHMx ocobnmMBocTen
KOMOHI/ LWTaMiB 3anexHo Bi4 cknagy XWBUIMbHOMO CepefoBuLLA: Ha KapTOMMSHO-TNIOKO3HOMY arapi Bif
iHOKyrloMa [0 Kpat KOMOHii BiAMIYEHO KOHLEHTPWYHI KinbLenofibHi yTBOpW, Kpaw KOMOHii BUpa3sHO
oKpecneHun; Ha arapi Yaneka Big iHOKyrnOMa 1 A0 Kpalo BioxoAATb Pi3HOT BUPA3HOCTI Ta OOBXMHU pagianbHi
CMyronofibHi yTBopw, Kpal KOMOHii HEBMPa3HWIA; Ha rPMOHOMY arapi KOJOHisi Ma€e BiHOCHO BESNMKUIA, OMNyKMOi
dopmMK, PoXKEBMI IHOKYIOM, OOBKOMA HbOro GiNuin OMCK, 3 cepeanHu M OO Kpato KOJOHis nmpo3opa, Kpan ii
cnabko OKpecneHui.

KnrouoBi cnoBa: Cladobotryum dendroides, wmam, xusunbHe cepedosuwie, epubHuUli azap, KapmorisHo-
2I1I0KO3HUU aeap, azap Yaneka, miyenid, weudkicmb pocmy, KynbmypanbHO-MOpghosio2idyHi ocobnusocmi.

BnusHue coctaBa nuTaTtenbHbIX CpeA Ha CKOPOCTb POCTa U KyNnbTypasrbHO-
mopdonornyeckne ocobeHHoctTn wrammoB Cladobotryum dendroides (Bull.)

W. Gams & Hooz.
A.N.MeoBeneB

PaccmaTtpuBaeTca BnMsiHME coCTaBa nuTaTenbHbIX CPed Ha POCT M KynbTypanbHO-mopdonornyeckme
ocobeHHocT Muuenus 5 wrammoB MukodunsHoro rpuba Cladobotryum dendroides (Bull.) W. Gams & Hooz.
(teneomopdha Hypomyces rosellus (Alb. & Schwein.) Tul. & C. Tul.). YucTble KynbTypbl pasHbIX LWTaMMOB
Cladobotryum dendroides 6binn BbliAeneHbl N3 MOPaXXeHHbIX NayTUHHON NIeCeHbi0 KapnodopoB WaMnMHbOHa
asycnoposoro (Agaricus bisporus (J.E. Lange) Imbach), cobpaHHbix B 5 pasHbIX NpOMbILINEHHbIX FPUBHBLIX
X03ancTBax YkpauHbl. Mayyanu 3aBUCMMOCTb CKOpPOCTM pocTa muuenusa Cladobotryum dendroides, a Takke
U3MEHEHU KynbTyparnbHO-MOPMOOrNYeckMx OCODEHHOCTEN €ero KOMOHWW OT COCTaBa WCKYCCTBEHHbIX
nuTaTenbHbIX cpef — arapa Yaneka, kapTodenbHO-rNKO3HOro arapa, rpubHoro arapa B Yalukax eTpu npum
Temnepatype 18+1°C. Kaxgble CyTKM M3MepsnyM paguyc KOMOHWA B ABYX B3aMMHO NEePneHAUKYNSPHbIX
HanpaBneHnax C Lenblo onpedeneHus CKopocTu pagmanbHoro pocta (Mm/cyTku). Bce wrammbl GeicTpee
BCEro pocinv Ha kapTodenibHO-TNMIOKO3HOM arape, WTaMM 2 Ha KapTodenbHO-MMIOKO3HOM arape W arape
Yaneka poc ¢ oanHaKoBOW CKOpOCTbi0. CKOPOCTb pocTa WTamma 2 Ha KapTodenbHO-TMioKo3HOM arape 6bina
BbllLe Moka3aTens pocta Ha rpubHom arape Ha 23%, a Ans wTtamma 5 ata pasHuua coctasuna 80%.
Habnoganacb pasHuua Mopdonormyeckux OCOGEHHOCTEN KOMOHMI LUTaMMOB B 3aBMCMMOCTM OT COCTaBa
nMTaTenbHON cpedbl: Ha KapTOdenbHO-TMIOKO3HOM arape OT MHOKYMoMa K Kpaw KOMoHWMM Habniopanuch
KOHLeHTprYeckune konbLeobpasHble obpasoBaHuUs, Kpai KONMOHUM O4YepyeH Bblpa3uTenbHO; Ha arape Yaneka
OT MHOKYIIOMa K Kpal OTXOAAT pa3HOW OYEpPYEHHOCTW W AfUHbI paguanbHble TshxkenogobHble o6pa3oBaHus,

© MepBegpes A.I'., 2017

© Medvedev D.G., 2017
DOI: 10.26565/2075-5457-2017-28-10



Bnnue cknagy XMBUIbHUX cepefoBULLY Ha LUBUMAKICTb POCTY Ta KyJbTypanbHO-MOPdOMOriYHi ...
The influence of media composition on the growth rate and cultural-morphological characteristics ...

Kpal KOINMOHWM OYepyeH HEBbIPA3UTENbHO; Ha TPUOHOM arape KOMoHMS MMeeT OTHOCUTENbHO 60mMbLIOoN,
BbIMYKIOV (QOPMbI, PO30BbIN WHOKYMIOM, BOKPYr Hero — Oenbli AUCK, OT cepeauHbl K Kpakl KOJNOHUS
npo3pavHasi, Kpaw ee cnabo oYepyeH.

KnroueBble cnoBa: Cladobotryum dendroides, wmamm, numamenbHas cpeda, epubHol aeap,
KapmoghernbHO-2/OKO3HbIU  aeap, azap Yaneka, muuyenul, CcKopocmb pocma, KynbmypasbHo-
Mopgbornoaudeckue ocobeHHocmu.

The influence of media composition on the growth rate and cultural-
morphological characteristics of Cladobotryum dendroides (Bull.) W. Gams

& Hooz. strains
D.G.Medvedev

The influence of media composition on mycelium growth rate and cultural-morphological characteristics of 5
strains of fungicolous fungus Cladobotryum dendroides (Bull.) W.Gams & Hooz. (teleomorph of
Hypomyeces rosellus (Alb. & Schwein.) Tul. & C. Tul.). is considered. Pure cultures of different strains of
Cladobotryum dendroides were isolated from carpophores of Agaricus bisporus (J.E. Lange) Imbach, which
were collected in 5 different industrial mushroom farms of Ukraine. We studied the dependence of the growth
rate of Cladobotryum dendroides mycelium and changes of its cultural and morphological characteristics on
media composition — Chapek agar, potato-glucose agar, mushroom agar, in Petri dishes at temperature
18+1°C. The radius of colonies was measured every day in two mutually perpendicular directions in order to
estimate the radial growth rate (mm/day). The growth rate of the studied strains was maximal on the potato-
glucose agar, strain 2 grew on the potato-glucose agar and Chapek agar with identical rate. Growth rate of
strain 2 on the potato-glucose agar was higher than on the mushroom agar by 23%, and for strain 5 this
difference was 80%. There was a difference of morphological features of strains colonies depending on
composition of media: on the potato-glucose agar from the inoculum to the edge of the colony there were
observed concentric ring-like formations, the edge of colony was distinctly outlined; on the Chapek agar radial
strip-like formations of different expressiveness were from the inoculum and to the edge, the edge of colony
was inexpressive; on the mushroom agar colonies had relatively large, pink inoculum of protuberant form,
around it there was a white disk, from the middle and to the edge the colony was transparent, its edge was
poorly outlined.

Key words: Cladobotryum dendroides, strain, medium, mushroom agar, potato-glucose agar, Chapek agar,
mycelium, growth rate, cultural-morphological characteristics.

Bctyn

Cladobotryum dendroides (Bull.) W. Gams & Hooz. (teneomopda Hypomyces rosellus (Alb. &
Schwein.) Tul. & C. Tul.) € ogHMM 3 HanGinbL MNoWMpeHnx 30yAHWKIB XBOPOO KynbTMBOBAHOrO BUAY
neyepuli 4BOCNOPOBOI — NaByTUHHOI LBINi. Po3nosctomxkeHHa C. dendroides y kamepax nNpOMMUCIIOBOroO
BMPOLLYBaHHS NeYepuLi MOXe Npu3BECTU 4O BTpaTh BCbOro BpOXalto.

MeToto Hawmx p[ocnifiB € 3'ACyBaHHS BMMBY CKMNady >XUBWIbHMX CEpedoBULl, Ha picT i
KynbTypanbHo-mopdonoriyHi ocobnueocTi Mmiuenito 5 wrtamiB C. dendroides. Wtamn C. dendroides
BUOINANM 3 ypaKeHUX MaByTUHHOK LB KapnodopiB neyepuub, 3ibpaHnx Ha NPOMUCIIOBUX FPUOHMX
rocnogapcTeax, po3TalloBaHUX y PidHNX 0bracTax YkpaiHu.

OG6’ekTOM HaWOoro OOCHiMKEHHA OynyM 4uCTi KynbTypu pisHux wramie Cladobotryum dendroides,
BUAINEHI 3 ypaXXeHUX MaByTUHHOK LBINMIO KapnodopiB neyepuui OBOCMOPOBOI, 3ibpaHux y 5 pisHux
rpubHnx rocnogapcteax YkpaiHu. MNpeameT — 3anexHicTb WBMAKOCTI POCTY Miuenito Haworo ob’ekta Ta
3MiH KynbTypanbHO-MOPMONOriYHMX 0cobnMBOCTEN WOro Milenito  Big 3MiH cKnagy >XMBUIbHUX
cepenoBMuLL.

O.N1.PygakoB (1981) y poboTi npo mikodinkHi rpnbu HaBoguTb gaxi npo pig Cladobotryum, a Takox
Tabnuuto Ons BM3HA4YEHHs popjiB MikodiniB Ta K4 And Bu3HadveHHs BuaiB popy Cladobotryum
(PypakoB, 1981), Tam camo aBTOp KOPOTKO 3a3Hayae OCHOBHI MOPOMoriyHi, eKkonoriyHi Ta BionoriyHi
xapakrtepucTtukun. Y 2003-2007 pp. rpyna cepbCcbknx HayKOBLIB MPOBENW PSA CNOCTEPEXEHDb iH(iIKyBaHHS
neyepuui ggocnopoBoi rpnbom C. dendroides Ta MOpPONOriYHMX XapakTePUCTUK Pi3HMX CTadin pO3BUTKY
XBOpOOW. BigsHayeHo, Wo cMMnToMu in Vitro CXOXi Ha CUMNTOMM, LLIO PO3BMBAOTLCS 3a NPUPOAHIX YMOB
(Potocnik et al., 2008). Oeski aaHi gocnigpxkeHb BriacHe Gionorii C. dendroides npepcraeneHi y poboTi
(Rogerson, Samuels, 1994). [llopiBHIOBaBCSA pPIiCT i PO3BMTOK KOMOHIN Ha TPbOX BWAAx LUTYYHOro
XMBUMBHOIO CcepefoBulla: Ha MWEeHUYHOMY arapi, BiBCSHOMY Ta KapTOMMsHO-AEKCTPO3HOMY arapi.
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BumiptoBanucsa poamipu rid, neputeLiiB Ta cnop; BUMIpX KOJOHIN Ta 004YMCNEHH pagianbHOI LWBWUAKOCTI
POCTY He NPOBOAUIINCS — aBTOPM Y CBOEMY AOCHIIKEHHI 3p0bunu akueHT Ha Mikpockonii. Y 2012 p. YaHr-
Ibxn-bek pasom i3 rpynoro iHWNX KOPEWCbKMX AOCHiOHWKIB OMyOmniKyBaB XapaKTepucTuky BUAIB poay
Cladobotryum, wo cnpuyYnHsSI0TE NaBYyTMHHY XBOPODY iCTiBHMX rpubiB, wo BupowytoTeca B Kopei. byno
JocnimpkeHo aeBa Buau, wWo € ans Teputopii Kopei gomiHaHTHUMKU natoreHamu — C. mycophilum Ta
C. varium (Chang-Gi Back et al., 2012). Hawa poboTta € nepwum Takmm LOCNIMKEHHAM ANd WTamiB
C. dendroides, BngineHux B YkpaiHi.

MeToauka

In vivo miuenin Cladobotryum dendroides (Bull.) W. Gams & Hooz. (teneomopda Hypomyces
rosellus (Alb. & Schwein.) Tul. & C. Tul.) Burnagae sk 6ino-poxesa NOBCTb, WO CTENETbCA CnoyaTKy
nonig HiXkkaMmy NNOAOBMX TN nedepuui, a 3 YacoMm NepeknaacTbCa Ha LWanuHkK. [ani BpaxeHi YacTuHm
nnoaoBux Tin nevepuui HabyBaTb pyayBaTO-KPEMOBOIo 3ab6apBneHHs!, 3 4aCoOM TEMHIIOTb.

Wramn Buginanu 3 ypaxeHuUx NaBYTUHHOK LBINMKO kaprnodopiB nevepuup, 3ibpaHux Ha 5
NPOMMCIOBUX FPUBHNX rocnodapcTBax, po3TalloBaHux y XapkiBcbkin, KuiBcekin Ta [JoHeupbkii obnactsx
YKpaiHu, 3rigHo 3 metogmkamn (Haymosa, 1937; bunan, 1982).

[ns giarHOCTMKM BMAY BMKOPUCTOBYBanu BusHavyHukm (Pygakos, 1981; bunan, 1982; McKay et al.,
1999; Rogerson, Samuels, 1993).

Bnnue cknagy XuBUNbHUX cCepefoBULl, Ha PICT i MOPMOSIOrito KyfbTyp BMBYanNu Ha CTEPUSTbHUX
HaTyparnbHUX Ta CUHTETUYHMX XUBUITbHUX cepedoBuLLax: arapi Yaneka (Ha pucyHkax — Y), kapTonnsHo-
rMIOKO3HOMY arapi (Ha pucyHkax — KIA), rpubHomy arapi (Ha pucyHkax — [A) y 4vawkax [leTpi 3a
Temnepatypu 18+1°C, ockinbkn Ha rpnbopo3BigHMX rocnogapcTBax pisHUX obnacTten YKpaiHu, 3Bigku 1
Y36TO LWTamu, nevepuLli KynbTUBYIOTLCA caMe 3a Takol TemnepaTypu (bunan, 1982). Cknag cepeposuila
Yaneka, r/n: yykposa — 30, NaNOs — 3; KH2PO4 — 1; MgSO04x7H20 — 0,5; KCI — 0,5; FeSO4x7H20 — 0,01;
arap-arap — 15; Boga — 1 n. Cknag kapTonnsiHO-IIIOKO3HOro cepepoBuua, r/n: kaptonnsa — 200; rnwoko3a
— 20; arap-arap — 20, Boga — 1 n. Cknag rpubHoro cepegosuiua, r/n: nevepuui cBixi (pisani) — 50; arap-
arap — 20; Boga — 1 n. Pocincbka gocnigHuua K.Jl.Anekceesa, BMBYaOUMN KymnbTypanbHO-MOPAONOriyHi
XapaKkTepucTukn 30yaHMKa NaByTUHHOI LBIMi, BUKOPUCTOBYE B CBOEMY AOCHIMKEHHI HATYparbHi XXMBWbHI
cepepoBuLla, y TOMY Ymchi 1 rpubHuin arap. 3okpema rpubHum arap y poboTi Wiei 4oCnigHuLi TEX MICTUTb
y CBOEMY CKMafi neyepuLo OBOCMOPOBY, ane TOYHUIW cknag xmeunbHux cepegosuly K.J1.Anekceesa He
Hapae (Anekceea, 2013).

Y KoxHy uvawky [leTpi, npoxapeHy B >aposin wadi, 6yno 3anuto no 10 MA XMBUNBHOrO
cepepoBulla i 3anvweHo Ha 3 obwu ANS KOHTPOMK WMoro crepunbHocTi. ociB npoBoavBCcsa 3a
[OMOMOroK  CTepunbHOI  MikpobionoriyHol netni Ta namiHapHol wadu. KynbTypy Ha nociB i3
MaTEPUHCBLKOI KOJSOHIi BUpi3anu MikpobionorivHum ceepgrnom giametpom 5 mMm, yum 3abesnevysanucs
OflHaKOBi PO3Mipu iHOKYMIOMY Ha no4yaTky po3BuTKY. [licns nociBy Yawku [NeTpi, 3aropHyTi B KOHBEPT,
CTaBunu y TepmocTar.

PicTt konoHin noyaBcA Ha TpeTo A00y crnoctepexeHb. Y MpOUECi pOCTy LWTaMiB KOXHY J0O0y
BUMIpIOBanNu pagiyc KOMOHIN Bif Kpato iHOKYyNioMy Y [ABOX B3aEMHO MepneHOUKYNApHUX HarnpsMkax 3
METO BCTAHOBIEHHS WBWAKOCTI pagiansHoro pocty (V, mm/goby) 3a chopmynoto: V=a—b/t, oe a — pagiyc
KOIMOHIT B KiHLi NMiHINHOrO pocTy, MM, b — pagiyc KOMNoHii Ha novatky MiHIMHOro pocty, MM, t — TpuBanicTb
(kinbkicTb #i6) niHinHoro pocty (bunan, 1982).

Mopdonoro-kynbTypanbHi 0cobnmBoCTi KONMOHIN onucysBanu Ha 7, 10 Ta 15-Ty goby cnoctepexeHsb,
nicrs NOBHOro 3apoCTaHHA Milerniem rpuba Xu1BMbLHOro cepeaoBuLla.

[MoBTOpHICTL NpoBeaeHux gocnigie nm'aTukpatHa. CTaTUCTUYHO OOCTOBIPHI AaHi NpeAcTaBneHi npu
95% MMOBIPHOCTI.

PesynbTatn

Mouvatok pocty Bcix wTtamiB C. dendroides ©yno BusiBNeHo Ha 4yeTBepTy 00Yy. Y mepLii KonoHui
Tabn. 1 HaBegeHO HOMEpPM LITaMIB; y OPYTil, TPETIN Ta YETBEPTIN KONMOHKaX — WBMAKICTb POCTY LUTaMiB Ha
Pi3HNX >KMBWITbHMX cepefoBuax, Mwm/Oo0y, i3 3asHavyeHHsM CcTaHgapTHOI noxubku. PapianbHa
WBMAKICTb POCTY BCiX OOCHiMKYBaHUX WTamiB, kpiMm Ne2, Ha kapTonnsHo-rrtoko3Homy arapi (KIFA) 6yna
BULLIOIO, HiXX Ha cepepoBuLli Yaneka (Y) Ta rpubHomy arapi (F'A) (tabn. 1). LUBnakicTe pocTy AOCNiAXKEHNX
wramiB C. dendroides Ha KI'A konueanachb Big 2,6+0,1 mm/go0y (wtam Ne1) go 4,3+0,1 mm/goby (wrtam
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Ne2), Ha rpubHomy arapi — Big 2,00+0,1 mm/goby (wtam Ne1) go 4,3+0,1mMm/goby (wtam Ne2), Ha arapi
Yaneka — Big 2,0+0,1 mm/goby (wtam Ne1) go 3,7+0,1 mm/no0y (wrtam Ne3).

KpvBa 3miH pafiycy KOMOHiN ycix wwTamMiB Onv3bka OO EKCMOHEHTW MpPOTArOM YCbOro nepiogy
cnocTtepexeHb (puc. 1-5).

Hamun Oyno BMsABMEHO, WO KOMOHIi BCix gocnimkeHux wramiB C. dendroides Ha arapi Yaneka Ta
rpubHOMY arapi yTBOPHOKTb KOHLUEHTPUYHI KOMa, SIKi HaragytoTb MonepedHui 3pi3 gepeBa 3 pivyHMMU
KiNbUSAMW; Ha KapTOMIISAHO-TITIOKO3HOMY arapi KOJTOHii pOCTyTb, YTBOPHOKUYM NPOMEHeNoaibHi yTeopu Big
iHokyntoma B yci 6okm, konom. Ha 10-Ty pgobGy cnoctepexeHb Hamu Oyro Big3HAYEHO MOXOBTIHHS
Milenito.

Tabnuusa 1.
PapianbHa wBupakictb pocty wramiB C. dendroides Ha pi3HUX XUBUNBLHUX cepenoBMLLAX,
MM/0o0y

Ltam, Ne KapTonnsgHo-rnioko3Humn arap Arap Yaneka "pnbHUN arap
1 26+0,13 2101 2+01
2 4,3+0,21 4,3+01 3,5+0,17
3 3,8+0,19 3,7+0,21 2,8+0,14
4 3,9+0,19 3,7+0,18 25+0,12
5 4,1+0,20 3,7+0,18 2,8+0,14

lpumimka: Onsi rnokasHuUkie weudkocmi pocmy HaseleHO 3HayeHHs cmaHOapmHOi MoXUbKU,
8i0XusneHHs1 siKoi cmaHoeurio 5%.
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Puc. 1. BnnuB cknagy XMBUNbLHUX cepeaoBuLl Ha auHamiky pocty C. dendroides, wram 1

LWtam 1 cTabinbHO WBUAKO pocTe Ha arapi Yaneka, NpUCKOPEHHS poCcTy 3BinbLUYETHCA NPOTArOM
YCbOro nepiogy CroCTEPEXEHb i CArae MakCMMarnbHUX MOKa3HWKIB HanpukiHui. Ha kapTonnaHo-
FMIOKO3HOMY arapi LWBWAKICTb POCTY CMnoYaTKy MNepeBakae Taky Ang arapy Yaneka, csraium CBOro
MaKCMMyMy Ha TpeTo 400y pocTy; Uiei X [obu LBUOKICTb 3pOCTae HaWCTpiMKile; gani WBUAKICTb pOCTy
Jello NoCTynaeTbCHa NoKasHMKaM, XxapakTepHum ans arapy Yaneka. [iana3oH konvBaHb LWBWAKOCTI ANS
KapTOMsiHO-TIIFOKO3HOrO arapy BECb Yac CMOCTepeXeHb BUCOKUIA (puc. 1). Ha rpubHomy arapi LwBuakicTb

BicHuk XapkiBCcbKkoro HauioHanbHoro yHiBepcutety iMmeHi B.H.Kapasina
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pOCTYy HamHwx4a, crodatky Hal1,17-1,88, a pani 1 Ha 2,82% HWx4ya Big MakcuMarnbHOI, HaNBYXYWiA
[ianasoH KonvBaHb MPUCKOPEHHS, i Li CTabinNbHO HWU3bKI MOKa3HMKM 306epiraloTbCs NPOTATOM YCbOro
nepiogy cnocTepexXeHs.

Ons wramy 2 MakcumanbeHy LUBMAOKICTb POCTY BiA3HAY€HO AN KapTOMMSHO-ITIOKO3HOro arapy Ta
arapy Yaneka (Tabn. 1), npyyomy mMakcMmanbHi MOKa3HUKM LUBUAKOCTI OyniM MOMITHI BXe Ha LocTy Aoby
CMOCTEPEXEHHA pPOCTYy, a Ha 12-Ty p[oby wWwBMAKICTE pOCTy cTabinisyBanacs Ha MaKCUMaIbHUX
nokasHukax. Ha rpmbHomy arapi WBMAKICTb POCTY HaMHWX4Ya; cno4vatky, nepwi 5 Aib cnoctepexeHHs
pocty, Ha 1,17%, a gani n Ha 2,35-3,53 % meHwa Big MakcumarnbHoIl. Xapaktep 3MiH LUBMOKOCTI pOCTY
MaKkcumanbHWW, Aiana3oH KOMNMBaHb HaNLMPLLMIA NPOTArOM YCbOro nepiogy CnocTepeKeHb.
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Puc. 2. BnnuB cknagy XMBUIbHUX cepeaoBuLY Ha AuHaMiKy pocTty C. dendroides, wram 2

Wrtam 3 Tex Hamwsudwe pic Ha KapTONNAHO-IMIOKO3HOMY arapi NpoTSArom YCbOro nepiogy
cnoctepexeHb (Tabn. 1, puc. 3). 3pocTaHHs LWBWMAKOCTI CTpiMKe, Ha noyaTkoBux ¢hasax nopibHe [o
€KCMOHeHTK, aani X Habysae BUrnagy NpsaMoi 3anexHocTi. Ha arapi Yaneka weungkicTe pocty ctabinbHa,
Ha 0,47-0,7 % BigcTae Big NOKA3HWKIB AN KAPTOMNIISIHO-TINIOKO3HOrO arapy. Ha rpubHomMy arapi LBUAaKicTb
pocCTy HanHWXy4a, cnoyatky Ha 0,7%, a aani n Ha 2,35-2,82 % Hwx4a Big MakcUMarnbsHol.

Wrtam 4 Hanwsuawe pic Ha KapTONNAHO-TNIOKO3HOMY arapi. [lpoTtarom ycboro nepiofy
CMOCTEPEXEHb KpMBa 3POCTAHHSA LUBUAKOCTI POCTY (PAKTUYHO eKCrOoHeHUiHa. KornuBaHHSA LUBWUAKOCTI
pPOCTY He3HauHi, B Mexax oguHuui. Ha arapi Yaneka wram pic ctabinbHiwe, BigcTaluyM Big MOKa3HUKIB
KPVBOI ONsi KapTOMMsiIHO-TIIIOKO3HOro arapy cno4vaTtky Ha 0,47, notim Ha 0,94, 1,65%, a gani n Ha BCi
2,35%-2,82 %. Ha rpubHomMy arapi LWBWOKICTb POCTY HaWHWXK4Ya, CMOYaTKy Ha Kinbka OOWHWUbL, a
HaMpuKiHUi — npakTnyHo yaBidi (Ha 47,06%) Hwkya Big MakcumanbHoi. [uMHamika WBWAKOCTI pOCTy
HecTabinbHa, kKonnBaeTbest B Mexax 0,47 %, iHOAi 3HMXKY€ETbCS.

Wrtam 5 HavwBuawe pic Ha KapTONNSAHO-TMOKO3HOMY arapi npoTAroM YycbOro nepiogy
crnocTepexeHb. 3pOCTaHHSA LWIBWAKOCTI CTabinbHO CTpiMke, KpuBa nofdibHa o ekcrnoHeHTu. Ha arapi
Yaneka WwBnAKiCTb pocTy cTabineHa, cnoyatky Ha 0,47-0,7 %, a pani  Ha 1,41-1,65 % meHwa Big Takoi
ONs KapTOMMSHO-rMoKo3HOro arapy (Tabn. 1). BigsHayeHo HaviBMLWIMIA ANA OaHOro wWTamy AianasoH
KOnMBaHb MOKa3HUKIB LWBuAkocTi pocty — 0,7%. Ha rpubHoMy arapi LBKAKICTb POCTY HaHMXK4Ya, cnoYvaTky
Ha 0,7%, a B KiHLi cnocTepexeHb — Ha BCi 4% HWx4a Bif MakCUManbHOI ANg AaHOro LWTamy; Aiana3oH
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KONMBaHb LUBMAKOCTI POCTY HU3bKUA. By3bkuid fiana3oH KonmBaHb NPUCKOPEHHS pocTy, B Mexax 0,23—
0,7 %, BiA3Ha4YeHo ANs BCiX TPbOX XUBUMbHUX CEPEOOBMLL,.
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Puc. 5. BnnuB cknagy XMBUIbHUX cepeaoBuLY Ha AuHaMiKy pocTty C. dendroides, wram 5

Onucn KynbTyp MW NogaeMo nule Ans TUX BapiaHTiB Aocnigy, A€ BUSIBMIEHO BiAMIHHOCTI Y
LWBKAKOCTI pocTy Ta mopdornorii. 3anexHiCTb KynbTypanbHO-MOPMOoriYHMx 0cobnmMBOCTEN Miuenito
pocnimpxkeHux wramis C. dendroides Big 3MiH cknafy >XMBUNbHUX CepefoBULL, Ma€e HACTYNHWUIA XapakTep.

Wram 1. KaptonnsaHo-rmioko3Huin arap. Konodis mae ¢opmy HenpaBwunbHOro pgucka, 6ina,
rycTonoBcTUCTa. |HOKYMNoM poxeBo-OypuiA, KononogidHuin, BUpasHo okpecneHui. [JoBkona Hboro Ginui,
ryCTOMOBCTUCTMIA onyknoi doopmu yTBip. Kpan KonoHii 6inviA, BUpa3HO OKpeCNeHWN, pigkonoBCTUCTUI. Big
iHOKyMnoMa 40 Kpakt BUMOHO KOHLEHTPWUYHI KinbLenodibHi yTBopK, SKi HaragytoTb pidHi Kinbus gepes. Ha
TNi KOHLEHTPUYHMX KinbLenodibHMx yTBOpPIB Bif iHOKyMNoMa pagianbHo BigxoauTe pebponogibHui yTBip,
SAKUA HaMNPUWKiHLi, CAratovM Kparo KOJIOHIi, MOAINSe e Kpah BMIMKOK Ha ABi nionatenofibHi yacTuHu.
PeBep3ym 6inuvii, KOHLUEHTPUYHI Ta pagianbHUA YTBOPM BUOHO Ha HbOMY BUPA3HILLE.

LWram 1. Arap Yaneka. KonoHis oBanbHOI hopMu, piaKkonoBCTUCTa, Brivkiye OO Kpako >KOBTyBaToO-
Gina. IHOKynitoM pOXeBWUA, HEBUPA3HO OKPECHEHUN, OMNyknoi popMn, OTOYEHUA BY3EHLKOK CMYrow
rycronosctucroro 6inoro miuenito. Jdani Big iHOKyrnomMa W OO Kpak BigxogaTb Pi3HOI BUPA3HOCTI Ta
OOBXMHWM pagianbHi cmyronofibHi ytBopu. Kpai KOnoHii HeBupasHui, pigkonoBCTUCTMIN. PeBep3ym
XOBTyBaTO-6innin. CmyronogibHi yTBOPU BUOHO Ha HbOMY BUpasHilwe, 30Kpema BWOHO, WO BOHU
HanpUKiHUi rany3aTbes.

Wram 1. F'pubHUn arap. KonoHisi pigkonoBcTMUCTa XXOBTaBo-6ina, 3 cepeavHu N Jo Kpak npo3opa,
iHOKYMNIOM BIJHOCHO BENVIKUA, POXEBWIN, [OBKOMA HbLOrO Oinui ryCTOMOBCTUCTUA AOWCK, OTOYEHUN
PigKOMOBCTUCTMM MiLESlieM, Kpalh KOJOHIi Lie Mpo30pilmin, cnabko okpecrneHun. Peep3ym y OinsHu;
iHOKyroMa Ta AoBKoMa Hboro 6inui, iHoAi »KoBTaBUN, gani h 4o kpaw — 6insiBo-npo3opui.

Wram 2. KaptonnsiHo-rntoko3Hui arap. Kononis mae dopmy pgucka, 6ina, ryctonoBcTucTa.
IHOKyMntOM poXeBWUW, KOronoaidbHWi, BupasHO okpecrneHun. [JoBkona HbOro 6inui, rycTOMOBCTUCTUMA
onyknoi ¢opmun yTBip. Kpain konoHii 6inuin, BMpasHO okpecneHun. Big iHokynioma [o kpaw BUOHO
KOHLIEHTPUYHI KinbLUenoaibHi yTBOpW, SAKi HaragylTb pivHi Kinbus gepeB. Ha Tni KOHUEHTPUYHMX
KinbLenodibHMx yTBoOpIB Bif IHOKyrOMa pafianbHO po3xXoasaTbes y Tpu 6oku nig kytamu npmbnuaHo 160,
120 Ta 80° pebpwucTi Gini yTBOPWY, WO AOYTH 4O CAMOro Kpato i, AiNs4Yn Ui CekTopu Aucka, HagawTb im 3
KpaiB HenpaBuIbHOI nonatenogidHoi dopmu. PeBep3ym 6inui, 3 60Ky HbOro Ui nonatenogioHi yTeopu
BUOHO BMpPa3HiLLE, Hi>XK KOHLEHTPUYHI.
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Wram 2. Arap Yaneka. KonoHis npaBunbHOI anckonogibHoi dopmu, pigkonoBCTMCTa, KOBTaBO-
Gina. IHoKkynioM poxeBO-6inNuin, BUPa3HO OKPECIEHWIA, OMyKIoi POPMU, OTOYEHMI BY3EHLKOK CMYToH
rycronoscTucroro 6inoro miuenito. [dani Big iHOKynoMa W 00 Kpaw BigXOAATb Pi3HOI BUPA3HOCTI Ta
OOBXWHW pafianbHi cMmyronofibHi ytBopu. Kpal KOMOHii HeBMpasHWI, MNpO30pviA, PiAKOMNOBCTUCTUMN.
PeBep3ym 6inuin, 3 noro BoKy iHOKYMOM BUPa3HO 3aTEMHEHWIA, CMyronoAdibHi yTBopyM BUAHO Ha HbOMY
BUpa3sHiLlle, HaNPUKiHLi BOHWU rany3arbCca.

Wram 2. KaprtonnsHo-rmoko3nuin arap. KomnoHia Mae dopmy npaBunbHOro fgucka, 6ina,
ryCTOMOBCTUCTA. |HOKYIOM pOXEBWW, KOMOMOAIOHWA, BUpA3HO oOkpecneHuih. [doBkora Hboro 6inuim,
OnyKmnoi opmu, ryctonoBcTUCTU auck. Kpaw konoHii 6inun, BupasHo okpecneHui. Big iHokynioma go
Kpato BMOHO KOHLUEHTPUYHI KinbuenodibHi yTBopu, AKi HaragyloTb pidHi Kinbus gepes. 3 Boky pesepayma
L KinbLenodibHi yTBOpu BUAHO BMpasHille, 3aranom pesepsym binun.

Y pesynbTati NpoBefeHUX OOCNimpKeHb Ta 00poOKM OaHMX BUSBIEHO, LIO pafianbHa LIBUAOKICTb
pocty miuenito 5 wtamis C. dendroides, BuAINEHUX 3 ypaxeHWX NaBYTUHHOK LBINMNO kKapnodgopis
neyepuub, 3ibpaHNX Ha NPOMMUCIOBUX TPUOHUX rOCMOL4APCTBaX, PO3TALIOBAHMX Y Pi3HUX obnactsx
YkpaiH/, NeBHOI Mipot 3anexuTb Big CKnagy >XMBUNbLHOrO cepefoBuvwia. MakcumarnbHa LWBUMAKICTb
pocTy ans 4-x 3 5-Tu wramis Gyna BigMiYeHa Ha KapTOMMsHO-TIIFOKO3HOMY arapi, Ansi WramMy 2 NOoKasHUKM
POCTY Ha KapTOMMsiHO-TIIOKO3HOMY arapi Ta arapi Yaneka Oynu igeHTnyHi. BapiabenbHicTb GionoriyHmx
ocobnuBocTen gocnigkeHnx wrtamiB C. dendroides BusiBUnacb y 3HauYHiA Pi3HWL peakuii WTamy Ha
cKIag XXMBWIbHOIo cepenoBuila. 3okpema, WBUAKICTb POCTY WITaMy 2 Ha KapTOMMSHO-IIOKO3HOMY arapi
Oyna BuLwe NokasHuKa pocTy Ha rpubHomy arapi Ha 23%, a anga wramy 5 ua pisHmusa ctaHosuna 80%.

O6roBopeHHsA

[Onsa wTtamiB, BMaineHmx B YkpaiHi, Take OOCNigXEHHA BMKOHAHO Breplue. Hamn cnoctepiranucsa
BiAMIHHOCTI MopdonoriyHux ocobnueocTen konoHi wrtamiB C. dendroides 3anexHo Big ckragy
XUBUMBHOMO cepepoBuLla. Ha kapTonnaHo-rNIOKO3HOMY arapi Bif, iHOKynoMa o Kpato KOMOHIT BigMiYeHo
KOHLUEHTPUYHI KinbLenofibHi yTBopwW, SKi HaragyloTb PiYHi KinbUs OepeB, Kpan KOMOHii ryCTONOBCTUCTUN,
BMpa3Ho okpecneHun. Ha arapi Yaneka Big iHOKynoMa i 4o Kpato KOMOHiIl BiAXoAATb Pi3HOT BUPa3HOCTi Ta
OOBXWHWN pafianbHi cMyronofibHi yTBopu, Kpan KONOHii HEBMPA3HUN, PiOKOMOBCTUCTUM, KOHLEHTPUYHI
KinbLenoaibHi yTBOpM Ha KOMOHIAX AEsKUX LITaMmiB BiACYTHIi, HA iHWKUX — Ay>xe HeBupasHi. Ha rpubHomy
arapi KOSOHii MaloTb BiHOCHO BENVKMKW, OMyKMoi )OpMK, POXEBMI iHOKYIHOM, LOBKOMa HbOro Ginuin
ryCTOMOBCTUCTUIM OMUCK, 3 CEpeavHun W OO0 Kpaw KOSOHisi mpo3opa, Kpawh ii we npo3opiwuni, cnabko
OKpecreHun.

BigMiHHOCTI  MopcponoriyHMx 0cobnMBOCTEN PI3HUX LWITamMiB Ha OOHAKOBOMY 3a CKMNaaoMm
XMBUNbHOMY CepefoBuLLi HeBenuKi, 30KpeMa wTam 2 Ha arapi Yaneka gae BupasHilli pagiansHi yTBOpw,
ix Oinble ” BOHM [OXOOATbL OO CAMOro Kpak KOMOHii, noginawoym ii Ha nonaTtenofiOHi cekuii; 3aranom
NoBEpPXHS KOMOHIT WTaMy 2 Ha Bcix cepefoBuLlax ryctiwa. CTpyKTYpHi 3MiHW, BUSIBNEHI HAMU NPOTSAroM
€eKCMepUMEHTY, po3maiTili 3a Ti, WO onucaHi B nitepaTypi; YNHHUKM X 3MiH NOTPebyoTh NoAanbLIoro
aHanisy, ajpke Bi3yanbHe BiA3HA4YeHHs MOPOSONYHUX OCOOMMBUCTEN MOXe NpuaaTUCA SK OyXe
3py4YHuMIA cnocib onpautoBaHHS MaTepiany.
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