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YTULIAJ I'TbUBE Laetiporus sulphureus (Bull. ex Fr.)
Murrill HA YBPCTORY HA CABUJAIBE JIPBETA
XPACTA KUTHbAKA

MIMPOCJ/IABA MAPKOBU'R'
PEHATA TATU'R CEPIAP
MAPUJA MUJIOCABJLEBI'R

M3Bop: Y3opuu 3a MCOUTHBAIE IIPUKYIUbEHN CY U3 CPUMKe 3LpaBor cTabma xpacra y
Vcrounoj Cp6uju. ToxoM meprona UCIUTUBAKA OF 2, 4 1 6 Mecely, y30pLu fpBeTa Oy
Cy M3/IOKEHY YTHUIIAjy MULie/Nje T/bUBE, KOja Y3POKYyje MPKY IPV3MATUIHY TPY/IeX XpacTa
Laetiporus sulphureus (Bull. ex Fr.) Murrill (cymnopmaua). Vicinras je yTuiaj rbuse
Laetiporus sulphureus (Bull. ex Fr.) Murrill Ha cmameme uBpcTohe Ha caBujame apBera Q.
petraea. Ilocre 2, 4 n 6 Mecenyt IO, AejcTBOM I/buBe L. sulphureus, craridaka yBpcroha Ha
caBUjarbe XpacTOBOT pBeTa 3HAYajHO Ce CMamIIa y mopebemy ca modeTHOM BpefHoUhy
(100%) n usHocmna je 91,73%, 75,17% n 63,25%. Perpecrnona nuuuja fobujena obpagom
offaTaka OTBOPIIIA je MOTyhHOCT IIPOrHO3Mparba IIPOMeHa CBOjCTaBa ApBeTa y ofpehernm
BPEMEHCKIM IePHOAMMA [IejCTBA I/bYBE IO, HEIIPOMEIbeHIM YCIOBIIMA CIIO/bHE CPefVHe.

Kipyuyne peun: uBpcroha Ha caBujarbe, XpacT KUTHAK

EFFECTS OF Laetiporus sulphureus (Bull. ex Fr.) Murrill FUNGUS
ON THE BENDING STRENGTH OF SESSILE OAK WOOD

Abstract: Testing samples were collected from the heartwood of healthy oak trees in Eastern
Serbia. Over the periods of two, four and six months, the wood samples were exposed to
the mycelia of the fungus that causes cubical brown rot on oak - Laetiporus sulphureus
(Bull. ex Fr.) Murrill (Sulphur Polypore).The contribution of Laetiporus sulphureus (Bull.
ex Fr.) Murrill to the decrease in the bending strength of Q. petraea wood was investigated.
After two, four and six months of being under the effect of L. sulphureus, the static bend-
ing strength of oak wood substantially decreased compared to the initial value (100%) and
amounted to 91.73, 75.17 and 63.25%. The regression line obtained through data processing
opened up the possibility to predict the changes of wood properties in certain time periods
of the fungus effect under the unchanged environmental conditions.

Keywords: bending strength, sessile oak

1. YBOJI

Pa3Boj npBHONpepabhuBauke MHAYCTpUje y3pOKyje pacTyhy mOTpaxkiy 3a BI-
COKOKBa/IMTeTHUM ApBHUM cupoBrHama (Miric, M., Schmidt, O., 1992; Miric
etal, 2012, Popovic, V. et al., 2020). OBo 3axTeBa 0O4yBambe U POAYKeHE TPaj-
HOCTU JIPBETA, LITO je AVPEKTHO IIOBE3aHO Ca OYYBambeM HeroBUX PU3NYKUX,

Lgp Mupocnasa Mapxosuh, nayunu capagrux; gp Penaitia Iniuh Cepgap, ucitipaxcusay acu-
citienti, Mapuja Munocasmesuh, MSc., VIncitiutiyiti 3a uiymapciieo, beoipag
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XEeMMjCKMX, MEXaHUYKUX, €CTETCKUX U JPYTUX CBOjCTaBa, IITO HABOAM BMIIE ay-
topa (Karadzic, D., 2006; Karadzic, D., 2010; Miric, M., 1993; Schmidt, O., 1994,
Karadzic, D. et al., 2020). OCHOBHU CTPYKTYPHM KOHCTUTYEHTH ipBeTa (1eTy/o-
3a, XeMMI[e/Ty/I03a VI JINTHVH) pacriopehenn ¢y y pasmyumuTyiM IPOLIEHTIMA Y pas-
MUYUTUM BpCTaMa U JieJIoBMMa JipBeTa. Tako nMa BuIlle I[e/Ty/Io3e Y MeKMM Hero
TBpAUM BpcraMa apBeha, y e67I0BMHY BIlIe HETO Y IPabeBIHY, BUIIE Y PAHOM
HeTo y KaCHOM JIpBeTY, 0 YeMy Cy auckyTosamu Miric, M. u Popovic, Z.,1993.

XpacT, kao gomahuHa, KOIOHU3UPaA BeIMKY O6POj MUKPOOpraHU3aMa, a Io-
ceOHO MeCTO IIpUIaja UCTPAXNBAIY YTHUIIAja I/bJBA, TIOCEOHO OHMX KOje HaIa-
Jlajy CPUMKy Kao TeXHWYKM HajBpefHMju feo apseta (Brown, M.A. et al., 2002;
Darrel, D.N,, 1985; David, O. M. et al,, 2012). CBOjuM eH3MMCKUM CYCTEMOM,
eIVKCITHE I/bMBE Pas/IaXKy cacTaBHe [ie/loBe 3U/I0Ba APBHNUX hennja, Memajy X u
TaKO JUPEKTHO 13a3uBajy npoMeHe cBojcrasa fpseta (Chu, K.K.W. et al., 2002;
Karadzic, D., Andjelic, M., 2002; Lee, S. et al., 2008). Y3pouHury MpKe Ipu-
3MaTH4YHe TPYIeXN (KojuMa IIpuIaja 1 UCTpaxxnBaHa r/pusa L. sulphureus) pas-
TTaXy, IPBEHCTBEHO, LIeMy/I03Y, 0K Ce Pas/larame MUIHIHA jaB/ba Y Mamb0j MEPHL.

Y oBOM papy IIpMKa3aH je TOK IIpoMeHe (CMamberba) IPYUCYCTBA LelyIo3e 1
nurHuHA y henmjckom supy, mTO ce or7efa y cMamemy yBpcTohe Ha caBujame
npseta Q. petraea oy yruuajeM ribuse L. sulphureus HakoH 2, 4 1 6 Meceliut MHKY-
6amnuje (Vucetic, J., 1998; Rayner A.D.M,, Boddy, L., 1998; Miric, M., 2005).

2. MATEPUJATI M METO][] PAJA

Ysopuu xkopumrhenn y uctpaxmpamyma y3etu ¢y u3 110 rogusa ctapor 3apa-
BOT JIpBeTa XpacTa KuTwaka Q. petraea agg., 19 m Bucuse u 35 cm IpcHOT IIped-
HyKa. JIpBo je mocedeHo y ucrouHoj Cp6uju, Ha HaMOPCKOj BUCHHU Off 550 m,
Ha jy>KHOj excrio3uiuju y acouujanuju Quercetum montanum (Tomic, D., 1992).
AHanmse cy cpoBefieHe Ha TPYIIy AyXuHe 3,5 m (O IpUAaHKa O IpBe KUBe
rpaHe), KOji je IpeMa pe/IeBaHTHOM 00paclly MicedeH Ha elpyBeTe CTaHJapAHNIX
muMeHsMja 2x2x32 cm. Yena enpyseTa mpeMa3aHa Cy aHTUCEITUYHOM I1acTOM,
KaKo O ce CIIpeunsIo popyupare xuda 13 Tor paslia, 0631poM Ha Majie AUMeH-
31je y30paKa KOju Pelpe3eHTyjy BeKe Y30pKe, KOjU ceé KOPUCTE y IPaKTU4IHe
cepxe. O63upoM fa je pa3Boj xuda mpexo MOIMpPeYHOT IIpeceka HajoOp>Kit, ako 61
ce ca Te cTpaHe omoryhmo npozop xuda, Manu y3opry 6u 6p3o UCTPYHYIN U He
6u ce fOoOMIN pefleBaHTHM Pe3y/ITaTH.

Y3opum cy CyleHr y KIaCUYHOj CyIIHUIM Ha TeMmepaTtypu of, 103+1 °C u
MepeHn ca Tagnourhy ox 0.01 g. Ha koHTponHuM y3opiuma (35paBo IpBo), 4Bp-
croha Ha caBUjambe je MepeHa Ha YHUBEP3a/IHOj MAIVHY 32 UCIIUTHBAIbE CBOjCTa-
Ba apBeTa, 1o crangapauma (SRPS ISO 3129:2020; SRPS D.A1.058). Ysopun,
KOj¥ Cy 6M/IM M3/IaraHu ejCTBY MULie/je, KOHAUIVIOHMPAHY CY Ha IPUOIIDKHO
12% Bnaxxnoctu. Munenuja L. sulphureus je mpecejaHa y ITacTUYHE IIETPU T10-
CyJe ca IOI/IOTOM CTIafi-arap CTaHAapfiHe KoHLeHTpamuje (5%). Y excriepumeH-
Ty cy KopuiheHe cTepuincaHe IJIaCTIYHE MTOCY/ie ca MOK/IONIUMa (IXMeH3uja
9x22x35cm) y Koje Cy CTaB/baHe IeTPU IOCY/e ca IOTIYHO pa3BMjeHOM MMIie-

160 SLIIYMAPCTBO” 3-4



mmjoM L. sulphureus. IleTpu mocype ciy»xmie Cy Kao CTaKJIeH! HOCAuM, KaKo 61
e CIIpevmsIo IIPeKOMEPHO YIMjatbe BJIare 3 IIOJI0re, Ha KOjy CY CTaB/baHe IPBHE
enpyBeTe XpacTa KuTaka. Ha BpxXy cnoxkaja mocras/baHe cy neTpu nocype ca 5%
BOJIEHUM PacTBOPOM OOpHe KucelnHe HaMeweHe 00e30ehuBamy Bucoke pena-
TUBHE BJIAXHOCTH Basayxa.

ITo pepmunyuju, uBpcToha Ha caBUjambe je OTIOP ApBeTa Ha eeKaT KOHIIeH-
TPUCaHNX, PABHOMEPHO pacropeheHNX 1 KOMOMHOBAHUX CUJIA, KOje I'a HacToje
CaBUTM WU UCKPUBUTHU. 360T TOra je MPUTIUCAK CaBYjarba CTIOXKEHO HaIpe3arbe,
KOje ce CacToju 13 HaIlOHa Ha IIPUTHUCAK Yy Jielly Hocada O/yKe HaIlagHOj TadyLy 1
HAaIlOHA Ha 3aTe3arbe Ha CYIPOTHOj CTpaH!. VI3Mehy oBe nBe 30He Hamasm ce He-
yTpasHa oca Koja ce IIof iejcTBoM onTepehema moMepa Bullle Ha CTPaHy HallOHA
Ha 3aTe3ame (Soskic, B., 1994). C 063upom Ha To fa ce yBpcToha Ha caBujarmbe
u3padyHaBa y OJJHOCY Ha IIOIIPeYHM IIPeCceK JPBeTa Ha MECTY Jle/IoBalba CUIe, IIpe
Mepema yBpcTohe cBe elpyBeTe Cy YHAKPCT M3MepeHe HoMohy MuKpomeTpa, ca
tayHourhy ox 0,01 mm. Pasmak ocnonana 6mo je 280 mm, a enpysete cy 6ue
U3JI0KEHE JI€jCTBY jefiHe KOHIIEHTPYUCAaHe CUJIe KOja je [IejCTBOBAJIa Ha IIOJIOBMHMA
pasmaka ocnoHana. Ceu fobujeHn nopamy obpalheHn cy npuMeHOM CTaHIAPH-
HIX CTaTUCTUYKMX METOHA; yropehenn cy pesynraru fecTpyKuuje KopuihemeM
jemHOaKTOpMja/IHe aHA/IN3€e BapUjaHCe U TeCTa HajMambyIX 3HAYajHMX pas/nKa 3a
KOHTPOJIHY I'PYILy, y BpeMeHy JiejcTBa I/buBe (2, 4 n 6 Mecenn).

CrarucTnuka obpaja nogaraka ypaheHa je ca arcomyTHuM nsHocuma - N/mm?,
a KOpeJIalliOHa aHa/IN3a je M3BpIIeHa Kako OU ce J0Ka3alo IocTojambe Bese nsmehy
BpeMeHa JIejCTBa IJbJBe, KAO He3aBJICHO ITOMEIbIIBE 1 ITPOMeHe YBpcTohe Ha ca-
Bljame, KA0 3aBICHO IIPOMEH/bUBE.

3. PE3YIITATU NUCTPAJKMBAILA "1 IVMICKYCHUJA

ToxoM pasBoja, eNMKCUIHE IbUBE, KOje Cé XpaHe OCHOBHMM KOHCTUTYaHTaMa
IpBETa, MeHajy He CaMO HeroB XeMMjCKIM cacTaB, Beh 1 1Ie/IOKyIIHY YHyTpallmby
CTPYKTYPY, IITO 3a IOC/IEANILY MIMa IIPOMEHY, OFHOCHO CMatberbe IheroBUX MeXa-
HIYKMX, GU3NIKIX, ECTeTCKUX ¥ IPYTUX CBOjcTaBa. IIpoyspokoBaun Mpke Tpy-
JIEXXU Y PBETY U3a3MBAjy XeMUjCKe IIPOMEHE aHajIOrHe IIPOMeHaMa KOje HacTajy
TOKOM XUjponuse fipBera 6marum kucennuama (Rayner, A.D.M., Boddy, L.,
1998). Kpos cBoje MeTabomimuke mporiece, I/biiBe MOAUNKYjy XpaH/bUBe MaTe-
puje o MOIeKy/Ia KOji OfiroBapajy mbUXOBMM >KMBOTHUM (yHKIMjaMa.

Jla 6u ce aHanmM3Mpase IpoMeHe CBOjCTaBa JipBeTa IOJ YTUIIajeM elMKCHI-
HUX I/bMBA, TOTPEOHO je JaTy KpaTKo objalimberbe MoTpeda I/bMBa 3a XpaH/bU-
BJM MaTepujaMa, XeMUjCKOT cacTaBa JPBeTa, Kao U MIPOMEeHa KOje Ce JIeIIaBajy y
XEeMMjCKOM CacTaBy M CTPYKTypu gpBera. CBe I/bMBe [JeCTPYKTOPHU IpBETA MOTY
fla KOPUCTe TOTOBE MPOAYKTe Kao WITO ¢y cnobopuy mehepy, mumman, menm-
Iu ¥ IpyTy IpuMapHy MetabonuTy. OBe CYICTaHIle MMajy IpecylaH YTUIj y
no4eTHOj a3y KoMoHM3aIuje [pBHe Mace. YIJbeHV XUAPATU Cy Haj3HaYajHUju
U3BOP YI/bEHMKA y MCXPAH! ENMKCUIHUX I/bMBA. Borar usBop yr/beHnKa nexn
Yy OCHOBHMM CTPYKTYPHMM eneMeHTnMa henmjckmx sumosa gpseTa (xemmieny-

JYJI-JELJEMBAP 2021. 161



7103a, 1enyno3a u murauH). Lenynosa, koja je HajpacpocTpameHuju MaTepujan
Ha 3eMJ/bM, TPafil CKeJIETHY CYIICTaHIlY he/lmjcKor 3ujja U IpefcTaB/ba HajBaX-
Huju KoHcTuTyaHT fipBeta (Knezevic, M., 1975; Markovic, M. et al., 2011a).
Pasmarame 1jeynose He goraba ce paBHOMEPHO IO HAIIAJIHYTOM JIPBETY, jep Cy
xude nojenMHaYHe ¥ HeOpraHM3oBaHe. Tako je y HOYeTKy HalaJHyTO CaMo He-
Ko/muKo henuja, anu ce wuxos 6poj nocreneno nosehasa (Markovic, M. et al.,
2011b). ITaBuie, pasnarame Leayn1o3e y HOYETKY Uje Op30, a KacHMje ce yCIo-
paBa, IITO je MOC/IeANLIA ejcTBA I/bJBE KOja IIPBO pasjaxke CI0OONHY LIeTyI03y
y CpenmeM C/I0jy CeKYH[apHOT 31/, C 0031pOM Ha TO Jja 0Baj C/I0j IPAKTUYIHO
HeMa MMIIperHanujy murinaoM. YnuM rbuBa mpogpe y genose hemujcke mem6pa-
He ca BehuM cafip)xajeM IMTHUHA, pa3jarame ce yCIopasa, TaKo /ia je pasjlarame
1ey/I03e y IPYMapHOM 3UJly Hajcriopuje, jep ce Ty Hanasy Hajsehu meo ykym-
Hor yurHyHa (Jankovsky, L., 2002). [IpomeHe y cTpyKTypu ApBeTa OI/Iefajy ce
IIPBEHCTBEHO y YBPCTONM Ha caBMjambe, IPU YeMY je Ipolec OTIpUInKe 2 10 3
myTa OpXKV KOJ IpOy3poKoBada MpKe Tpynexxu. OCHOBHY IapaMeTpy 4Bpcrohe
Ha caBujame Q. pefraeqa IPUKA3aHU Cy Yy y30pLuMa KOju Cy OVIN M3/I0KEHN YTHU-
najy Bpcre L. sulphureus 2,4 n 6 Mecenn y mopehemy ca KOHTPOIOM 1 IIpUKa3aHN
cy y Tabenu 1, a M3pa>keH! y allCOTTYy THUM BPeJHOCTUMA.

Ta6ema 1. Cmameme uBpcTohe Ha caBujame (%) mop yrunajem rpuse L. sulphureus
Table 1 Bending strength reduction (%) under the influence of the L. sulphureus

0 meceru / 2 mecena / 4 mecena / 6 meceuu /
0 months 2 months 4 months 6 months
bpoj meperva / 30 30 30 30
Number of measurements
Murumazi uskoc / 109,74 75,87 34,24 16,42
Minimum value
Maxcimansi usioc / 205,98 206,97 179,49 156,79
Maximum value
ApUTMETITKA CpeptHa / 156,12 143,21 117,35 98,75
Arithmetic mean
Cranpapnxa aesujaitja / 28,65 29,34 40,62 36,32
Standard deviation
Bapujaunonu xoedujer / 18,35 20,49 34,62 36,78
Coefficient of variation

Taberna 1. mokasyje a ce HajMame pacuIame MofaTaka (koeuiyjeHT Bapuja-
1yje) jaB/ba y KOHTPOIHOj rpynu y3opaka (18,35), nox je Hajsehn HakoH 2 1 6
Mecel U3T0XKeHOCTH JiejcTBY I/buBe L. sulphureus (20,49 u 36,78), uIto je mo-
c/euIa HeXOMOIeHe CTPYKTYpe JpBeTa 1 HeyjeHaueHe KOJIOHK3aljje IpBeTa
rpuBoM. IIpoceuna uBpcroha Ha caBmjame n3Hocu 156,12 y KOHTPOTHOj Tpynn
y3opaka, 143,21; HaKOH 2 Mecelja 13jarama r’busu L. sulphureus, 117,35; HakoH 4
Mecena 1 98,75 N/mm?; HakoH 6 Mecely n3jarama.

Ilaxne, Hajpehe cmameme uBpcTohe Ha caBujame apBeTa Q. petraea agg. U3no-
KeHoT I/buBM L. sulphureus jaB/ba ce TOKOM IIpBa 2 Mecella, HAKOH Yera ce IpoIiec
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ycnopasa. [Tpema Rayner, A.D.M., Boddy, L. (1998) npomeHe cBojcTaBa gpBe-
Ta IOJ yTHiajeM BehnHe mpoy3pokoBadya MpKe TPY/IeXKU OITIefiajy ce IpBEeHCTBe-
HO y IpoMeHaMa yBpcTohe Ha caBMjame 1 jaB/bajy ce OAMaX HAKOH I10jaBe MIPBUX
3HAKOBa TPYJIEXI, LIITO je Y 0BOM CTy4ajy moceOHo eBupeHTHO. Ha ocHOBY pesyn-
tara T-Tecra, mpukasaHux y Tabemu 2, jacHO je Jja ce 3Ha4ajHe pasJiMKe jaB/bajy
Beh y mpBa 2 Mecera yruaja rpuse L. sulphureus m ogHOCE ce Ha CBe MICIIUTUBAHe
rpyIie y30paka, ocuM y nepuopy usmeby 2 u 4 mecenja fiejctaa.

Tabena 2. Cmameme uBpcTOhe Ha caBujame 1oj yTuiajeM rpuse L. sulphureus
(T-Tecr)
Table 2 Bending strength reduction under the influence of L. sulphureus (T-test)

0 meceru / 2 mecena / 4 mecerna / 6 meceru /
0 months 2 months 4 months 6 months
0 meceuu / - 12,9138 38,7752 57,3717
0 months
2 mecena / - 25,8614 44,4579
2 months
4 mecerna /
4 months ) 32
6 meceru / _
6 months

I:I - 3HayajHa pasnuka Ha HuBOY 0,05 / Significant difference at the level of 0.05

To 3Ha4M ja TOKOM OBOT ITepyOfia HeMa 3Ha4ajHOT rybuTKa uBpcTohe Ha ca-
BUjatbe, IPY YEMY CY pas/yKe caMo IOC/TIeANIla BeliKe BapujabMITHOCTH TTofa-
TaKa, a He U3JI0KEHOCTH JIejCcTBY I/byBe. Ha 0CHOBY aHa/u3e I0MOBa eIpyBeTa
XpacTa KUTHaKa U3oKeHor L. sulphureus TOKOM TIpoljeca Meperba CaBOjHe UBp-
crohe, yrBpheHo je fa je y mpBa 2 Mecerra BeuKy 6poj enpysera HOpes I/TATKIX
noMoBa 1Ma iyrosiakHacte momose. Krzusik, F. (1974) naBopu a ipBo ca Behom
4yBpcTohOM Ha caBUjarbe MMa JIOM AYTMX BJIaKaHa, ca CpefmboM 4BpcTohoM Kpar-
KOBJIAKaHACTE JIOMOBE, a Ca MaJIOM YBPCTONOM IJIaTKe IOMOBE.

Ta6ena 3. Kopenaunona ananusa fyxuHe fejctsa rpuse L. sulphureus v cBojcTBa
IopBeTa
Table 3 Correlation analysis of exposure time to fungus L. sulphureus and wood
properties

Kopenaruonn
Koeduuujent /
Correlation coefficient

&9)

VlcnuTuBaHO CBOjCTBO /

Tested property

Tun mopena /
Model type

Perpecnona jenHaunua /
Regression equation

Yspcroha Ha caBujame /

Bending strength
()

JInneapuu mozern /
Square function (x)

+0.992802

(=151.514 + 30.657/T
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JobujeHn pesynraTu JOBOJe 10 3aK/by4Ka JJa HAKOH 6 Mecely M3/arama
I/bMBY IIPOLIEC NECTPYKLMje APBETA, MAaKO BEOMa HaIlpeJjaH, BEPOBATHO HUje
3aBpllleH, IITO 3HA4M Jla ITOCTOju MOryhHOCT fja cnojeBu henujcke mem6pane un
fajbe cajipyke JOBO/bHY KOMMYMHY Ilenmynose Koja obe3bebyje uBpcTohy Ha ca-
Bujame. KopenaluoHna aHanmsa je M3BpleHa Kako 611 ce yCTaHOBW/IA KOpeIal-
OHa Besa 13MeDy NCIIMTIBAHOT CBOjCTBA IpBETa Y 3aBYICHOCTY Off BpeMeHa 13Jla-
rama aejcTBy r/puBe (Tabena 3).

OBo je 3HaYajHO 3a MPAKTUYHY NIPMMEHY, OFHOCHO 3a Mepe 3aIUTUTE U YIO-
TpebpuBOCT ApBeTa. [Ipema nsBopuma us nureparype (Miric, M. et al., 2012;
Rayner, A.D.M. & Boddy, L., 1998; Petrovic, M., 1980) ucnutusaHo cBoj-
CTBO IIpeJiCTaB/ba HajOP>KM U HajjacHUjM IIOKa3aTe/b IeCTPYKILMje MOf yTUIajeM
eNMKCUIHUX T/bUBa. Y TOM cMuciy, 6yayhe oprosapajyhe xemujcke ananmse
IpBeTa M3/I0)KEHOT YTHUIIAjy I/bJBa MOIJIe OV IaT jacHUjy HeVHULV)Y U ca KBa-
JIMTATUBHOT U Ca KBAHTUTATMBHOT acliekTa, omoryhasajyhu cBeobyxBaraH yBuj
Y TOK ¥ ITOC/IEfIM1I€ pPa3BOja I/bJBa Ha IPBETY.

4. 3AK/BYYIIN

Yspcroha Ha caBujame XpacTOBOT JJpBeTa, HAKOH 2, 4 1 6 Mecely IOf fiej-
crBoM I/buBe L. sulphureus, 3HauajHO ce CMambIa, y OGHOCY Ha IOYETHY BPETHOCT
(100%) n usHoCcwna je 91,73%, 75,71% 1 63,25% Off MoYeTHE BPETHOCTH. Y HepHo-
ny usmeby 2. u 4. Mecela, Ipoliec ZeCTPyKIMje ce yCIOPHUO ¥ TyONUTAK je M3HOCKO
camo 16,02%. Y nepuony usmebhy 4. n 6 mecena fectpykuuja je 6maro nosehana,
a yBpcToha Ha caBUjame omaa je 3a jour 39,46%.

Kopenanmona aHanm3sa IIoKasaa je CHOKHY KOpealjoHy Be3y usmehy npo-
MeHa (CMamerba) UCIIUMTUBAHOT CBOjCTBa ipBeTa Q. petraea agg., y OITHOCY Ha BpeMe
nejctsa rpuBe L. sulphureus. OBo oTBapa MOryhHOCT fia ce perpecroHa jeHa4qHa
KOPMCTH 32 npefiBubambe MpoMeHa CBOjCTaBa JpBeTa, Y 3aBUCHOCTH Off BpeMeHa
U3JI0KEHOCTH I7bJIBAMA, TIOJ] HEIIPOMEHEHUM YC/IOBYMA CIIO/bHE CPeiVHe.

Axo 6u ce y 6ynyhum ncrpaxuBamuma U3BOAUIN CINYHU eKCIIEPUMEHTH
Ha Halll¥M Haj3Ha4YajHUjuUM BpcTama apseha npotus HajBehux n HajomacHmjux
mecTykTopa fipBeTa u y Behem Opojy mepuopa npahema, nobujenn pesynrartu
MOI/I O TIOCTY>KUTHU Kao OCHOBA 3a M3pafly peleBaHTHUX Tabena (cTaHmap-
ma). YkpuiTareM JOOUjeHUX MOfaTaka 1 HUXOBOM CTATMCTUYKOM aHAIN30M
IOy 61CMO IO HajOMVDKMX allpOKCUMATUBHMX BPELHOCTH, Koje 61 ce Morie
YHETHU y pelieBaHTHe Tabesie U IPUMEHNUTH Y IPAKCHL.

3AXBAJIHUIIA: Vciipaxcusarwa cy usspuiena y okeupy upojexiria TP-31070:
,»Pa360j iiexHONOWKUX MeTTi0ga Y UyMAapciiiey pagu Hociiu3ara outtiumante uLy-
mosuttiocitiu’; Kojeia punancupa Munucitiapcitiso tipoceeiie u Hayke Peilybnuxe
Cpbuje y okeupy uHImeIpanHux u UHIHePGUCUUTLTUHAPHUX UCTAPANUBAtLA, 34 Tle-
puog 2010 - 2021.

164 SLIIYMAPCTBO” 3-4



JIMTEPATYPA

Brown, M.A., Zhao. Z., Mauk, A.G. (2002): Expression and characterization of a recombinant
multi-copper oxidase: laccase IV from T. versicolor. Inorg Chim Acta; 331: 232-238.

Chu, K.K.W,, Ho, S.S., Chow, A.H. (2002): C. versicolor: a medicinal mushroom with promis-
ing immunotherapeutic values, Journal of Clinical Pharmacology, 42: 967-984

Darrel, D.N. (1985): Wood deterioration and its Prevention by preserve Treatments, University
Press, Syracuse, New York, p 381

David, O.M., Fagbohun, E.D., Oluyege, A.O., Adegbuyi, A. (2012): Antimicrobial ac-
tivity and physicochemical properties of oils from tropical macrofungi, Journal of Yeast and
Fungal Research Vol. 3(1), pp. 1-6

Jankovsky, L., Vagner, A., Apltauer,J. (2002): The decomposition of wood mass under con-
ditions of climax spruce stands and related mycoflora in the Krkonose Mountains, Journal of
Forest Science, 48 (2): 70-79

Karadzic, D., Andjelic, M. (2002): The most common wood decay fungi in forests and wood
repositories, 7.Monograph, Montenegrian Center for Forest Improvements, Podgorica, pp 120
- 154.

Karadzic, D. (2006): Influence of the parasitic fungi on the health condition of the Sessile oak,
Hungarian oak and Turkey oak trees in natural forests and urban areas, Forestry, July - October,
pp. 47-60

Karadzic, D. (2010): Forest Phytopathology, Belgrade, Planet Print, p. 774

Karadzi¢, D., Radulovi¢, Z., Milenkovi¢, 1., Miletié, Z. (2020): Fomitopsis pinicola (Fr.)
P. Karst. i Laetiporus sulphureus (Fr.) Murrill - bioekoloske karakteristike i lekovita svojstva,
Sumarstvo 3-4, pp 29-50

Knezevic, M. (1975): Mechanical wood processing. Construction Book, Belgrade, p. 184

Krzusik, F. (1974): Nauka o drevnie, Warszawa

Lee, S., Bae, H., Kim, N., Hwang, S. (2008): Optimization of Growth Conditions of Lentinus
edodes Mycelium on Corn Processing Waste Using Response Surface Analysis, J. Biosci. Bioeng.
Soc. Biotechnol Jap., 105(2): 161-163.

Markovic, M., Rajkovic, S., Miric, M., Mitic, D., Milovanovic, J., Tabakovic
Tosic, M. (2011a): “Colonization of the substrate of wood - decaying fungi Fomitopsis pinicola
(Sw.:Fr.) P. Karst. isolated from beech and fir under controlled temperature and pH conditions”,
Fresenius Environmental Bulletin, vol 20, no 3, pp. 583-589, 2011.

Markovic, M., Rajkovic, S., Miric, M., Mitic, D., Rakonjac, Lj. (2011b): Growth condi-
tions of mycelium medicinal mushroom Lentinula edodes (Berk.) Pegl. in the substrate coloni-
zation phase, Scientific Research and Essays, 8 September, vol 6 (19), pp. 4133-4140

Miric, M. (1993): The most important bio-ecological studies of fungi in the genus Stereum, chal-
lenger rot of oak wood, Ph.D. Thesis, Faculty of Forestry, Belgrade, pp. 120

Miric, M. (2005): Impact of stereoide fungi on decomposition of oak wood and possibility of its
protection. Bulletin of the Faculty of Forestry, Issue 91, pp 31-61

Miric, M., Schmidt, O. (1992): Nutrition some stereoid mushrooms, Journal of Faculty of
Forestry, No. 74th, University of Belgrade, Belgrade, pp. 111 - 115

Miric, M, Popovic, Z. (1993): Influence of Pleurotus ostreatus (Jacq.) Fr. and Trametes versicolor
(L. ex Fr.) Pilat. the loss of hardness, compressive strength and mass of beech wood, Lumber
Bulletin No. 6-7, Belgrade, pp 36-40

Miric, M., Ivkovic, S., Rajkovic, S., Markovic, M. (2012): Microscopical changing of the
main Wood anatomical elements of Pedunculate and Sessile Oaks due to attack of the White
rot fungus Chondrostereum purpureum (Pers. ex Fr.) Pouz., Fresenius Environmental Bulletin,
vol. 21, no 1, pp. 26-30

Petrovic. M. (1980): Protection of wood 2, Scientific Book, Belgrade, p 440

JYJI-JELJEMBAP 2021. 165



Popovi¢, V., Luci¢, A., Rakonjac, Lj., Hadrovi¢, S. (2020): Varijabilnost hrasta kitnjaka
(Quercus petraea (Matt.) Liebl) na podrucju PIO “Avala” prema morfoloskim svojstvima listova,
Sumarstvo 3-4, pp 1-10

Rayner, A.D.M., Boddy, L. (1998): Fungal decomposition of Wood, Its Biology and Ecology, A
Willey - Interscience Publication, Avon

Schmidt, O. (1994): Holz und Baumpilze, Biologie, Shaden, Schutz, Nutzen, Springer — Verlaf.
Berlin - Heidelberg, pp 48

Soskic, B. (1994): Wood Properties, Book of Faculty of Forestry, University of Belgrade, Belgrade
[In Serbian]

SRPS ISO 3129:2020 Wood — Sampling methods and general requirements for physical and me-
chanical testing of small clear wood specimens [[IpBo - MeToze y30pKoBaba 11 OMIITH 3aXTE€BU
3a (usIMYKa M MeXaHMYKA MCIIUTHBAba Ma/INX y30paKa fpBeTa 6es rperraka]

SRPS D.A1.058 “Protection of the wood, Test for resistance to the fungus”, ( Official Gazette No.
36/09: Ordinance on the technical and other requirements in the forestry and wood processing
industry)

Tomic, Z (1992): Forest phytocenoses in Serbia [Sumske fitocenoze u Srbiji], Book of Faculty of
Forestry, Belgrade, pp. 26

Vucetic, J. (1998): Microbiological synthesis of antibiotics, the First Part of a General, Second
Revised Edition, Velarta, Belgrade, p 168

EFFECTS OF LAETIPORUS SULPHUREUS (BULL. EX FR.) MURRILL ON THE BENDING
STRENGTH OF SESSILE OAK WOOD

Miroslava Markovi¢
Renata Gagic¢ Serdar
Marija Milosavljevi¢

Summary

Testing samples were collected from the heartwood of a healthy oak tree in Eastern Serbia.
During the study period of two, four and six months, wood samples were exposed to the mycelia
of the fungus that causes brown cubical rot in oak - Laetiporus sulphureus (Bull. Ex Fr.) Murrill
(Sulphur Polypore). The analysis was performed on the log from the stem base to the first live branch
(3.4 m long). Four central boards were cut from the log and then cut into sections. One board was
the control, and the others were exposed to the fungus under controlled conditions. The effects of
Laetiporus sulphureus (Bull. Ex Fr.) Murrill on the reduction of bending strength of Q. petraea wood
was examined. Since the calculation of the bending strength involves the cross-section at the point
of force, before measuring the strength, all test tubes were cross-measured using a micrometer, with
an accuracy of 0.01 mm. The distance between the calipers was 280 mm, and the tubes were exposed
to a concentrated force that acted at half the distance between the calipers. Bending strength was
measured on a universal machine for testing the mechanical properties of wood in which the force
transmission pusher is rounded, with a radius of 15 mm. The speed of the force was uniform and its
total duration was about two minutes. All obtained data were processed using standard statistical
methods. Arithmetic means, arithmetic mean error, standard deviation and coefficient of variation
were calculated. The destruction results were compared using the one-factor analysis of variance
(F-test). The results were then used to do the test of the least significant differences (LSD - T-test)
between control and two months, control and four months, control and six months, two and four
months as well as four and six months of fungal activity. A correlation analysis was performed to
determine the relationship between the time of action of the fungus as an independent variable and
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the change in the mechanical property of wood as a dependent variable. The processing of the basic
parameters shows that the data on bending strength are highly scattered. The data are least scattered
in the control group of samples — the coefficient of variation is 18.35. The coefficient increases in
the groups of samples that were exposed to L. sulphureus for two, four and six months. Thus, in the
group of samples that were exposed to L. sulphureus for two months, the coefficient of variation is
20.49, in the group exposed for four months — 34.62, and in the group exposed for six months -
36.78. This means that the data scatter increases with the duration of the fungal action, which is
probably a consequence of the uneven colonization of the wood by the fungus. The research was
performed on oven-dry wood. Bending strength directly depends on the moisture content in the
wood. It is highest at a moisture content of 4-6% and decreases at lower and higher MC. The results
of the research showed that the bending strength of sessile wood averaged 143.1N/mm? after two
months, 117.35N/mm? after four months and 98.75N/mm? after six months of fungal action, i.e.,
91.73, 75.17 and 63.25% respectively. It can be stated that the largest decrease in bending strength
occurred in the period between two and four months - 16.56%, which is twice the decrease in the
first two months. Between four and six months, bending strength decreased by 11.92%. Tests show
that after six months of the fungal action, the destruction process is not complete and that there is
most likely a sufficient amount of cellulose in the layers of the cell membrane, which ensures bending
strength. The regression line obtained by data processing opened up the possibility of predicting the
change of wood properties in certain time periods of fungal action, under unchanged environmental
conditions.
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