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HEKE KJIACTlIqHE CTEHE KAO IIO,ll)IOrA liYKOBIIX
IIIYMA liPE30BIIU;E (JYlKHII KyqAJ)

"380)),: Ha BemlKHM nOBpUIHHaMa y He3aral)eHHM lllyMCKHM peraomeaa, me ce He
npenysauajy, HJIH peTKO npenysanajy, onpehene Mepe y UHJbY nofon.uraa.a KBaJlH
TCTa 3eMJbHIllTa, crene cy H3BOP BeJlHKOr 6poja cneaenara y 6HJbHOj ncxpana Hje
J\aH OJ\ !jJaKTopa KOjH yTH'Iy aa canpacaje HeKHX eneueaara y 6HJbKaMa. UHJb pana
je na ce YTBPJ\H J\a JlH nocroje paanaxe y caapzcajy Cu, Zn, Mn, Ni, Fe, Cd, Co, Pb
HCr y nmuhy 6yKBe palBHjeHHM y HCTHM KJlMMaTCKHM yCJlOBHMa, na MOp!jJOJlOIll
KH CJlH'IHHM repemnra, H3rpal)eHHM O.I\ PalJlM'IHTHX spcra ceJ\MMeHTHMX CTeHa. Y
pally cy npHKa3aHH pe3YJlTaTH acrurraaarsa caapxaja HaBe.I\eHHX enewcaara y rIIH
Hl\MMa, neumapaaa (rpayaaxaaa) H MHKpOKOHrJlOMepaTHMa KOjM ce jaursajy xao
reonourxa nonnora BHCOKHX 6yKOBHX tuyaa na nonpysjy ra3.I\HHCKe jenaaaue DO
rOBHHa (Bpeaouaua, JYlKHH Kynaj) Hnmnhy 6yKBe palBHjeHHM ua OBMM CTeHaMa.
KJby'lHe pesn: enesierrra, reonourka noanora, ceJ\MMeHTHe CTeHe, naurhe, 6yKBa

SOME CLASTIC ROCKS AS PARENT ROCKS IN BEECH FORESTS OF
BREZOVICA (JUZNI KUCAJ)

Abstract: On the large forest areas, where the measures of soil quality improve
ment are absent or rarely undertaken, the rocks are the sources of a great number of
elements in plant nutrition and one of the factors affecting the contents of some el
emcnts in plants. The aim of the study is to determine the differences in the con
tents ofCu, Zn, Mn, Ni, Fe, Cd, Co, Pb and Cr in the beech leaves developed in the
same climate conditions, on morphologically similar terrains, composed of differ
ent types of sedimentary rocks. This paper presents the study results of the contents
of the above elements in argillites, sandstones (grauwackes) and microconglomer
ates occurring as the parent rocks in high beech forests in the region of GJ Bogov
ina (Brezovica, Juzni Kucai) and in the leaves of beech developed on these rocks.
Key words: elements, parent rock, sedimentary rocks, leaves, beech
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BeCHa JOKCI1MOBl1h, Bojan fajHh
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1. YBO,ll;

nllJbKe ce Mel)yc06HO paanaxyjy no CBOjOj a.nanTHBHOCTH y o.npel)eHlIM YCJlOBHMa
>KlIBOTHe cpenane. Ha BeJlHKHM rnyMCKliM nospmaaaua, rne ce He npenysaaajy, lIJlll
peTKO npeayaanajy, onpeheae Mepe y UlIJbY nofiorsurarsa KBaJIliTeTa 3eMJblllllTa, CTeHe
cy 1I3BOP aenaxor 6poja enevenara y 611JbHOj ncxpann 11 jenan on epaKTopa KOjll yrn-ry
aa canpscaje HeKHX enexeaata y 6HJbKaMa. CTeHe ce Meljyc06HO paanaxyjy no cxnony,
MlIHepaJIHOM II xeMlIjcKoM cacrasy, ann II 6P311HH pacnanan,a y llCTlIM KJlllMaTCKlIM YC
JlOBlIMa, non lICTOM sererauajon.

IJ;lIJb pana je na ce ncrnrrajy canpxaja Cu, Zn, Pb, Cr, Mn, Fe, Cd, Co 11 Ni YHe
KllM ce.nllMeHTHllM CTeHaMa 11 yrspna na Jlll nocroje pasnaxe y canpscajy naaeneuax ene
MeHaTa y nnurhy 6yKBe xoje npnrranajy BllCOKHM 6yKOBllM rnyMaMa, pa3BHjeHllM y HCTllM
KJlllMaTCKHM YCJlOBllMa, na MOpepOJlOlllKll CJmqHHM repeuaua, H3rpaljeHlIM 0Jl, paana-nr
THX npcra OBHX CTeHa. Byxose uiyae na urapesr nonpysjy Bpesoanne, upeaa nonamma
o reonorajn repena Pa3JIlIqHTllX ayropa (Kp c r a h , 1960; AHToHHjeBHh, Mu n o
ura xo a nh , 1962, Auhe n xo a a h , 1967, Eo r'n a tr o n a h , 1973-74, arn.), passajeae cy
na pa3JIHqHTHM spcraaa ce.nHMeHTHHX CTeHa, na je xao JlOKaJIllTeT sa OBa acrpascaaan,a
1I3a6paHO OBO nonpysje. Pesynrara MOry rrOCJlY>KHTll xao jenna o.n CMepHHua npn HOBHM
rrOlllYMJbaBalhllMa 11 rajeisy KBaJIHTeTHHjllx 11 eKOHOMCKH anrepecaaruajax 6yKOBHX
uryva aa llCTllM CTeHaMa y CJlHqHlIM KJII1MaTCKI1M YCJlOBllMa.

2. MATEPIIJAJI II METO,ll;E IICIIIITIIBAIbA

Kao JlOKaJIliTeT sa acrpaaomarsa canpzcajaCu, Zn, Pb, Cr, Mn, Fe, Cd, Co HNi Y
CTeHaMa Hnmnhy 6yKBe, onaopana cy nsa, MOpepOJlOlllKH CJlHqHa, onersen,a (6p. 35 H
6p. 8) I'J Borosana, xoja ce HaJIa3e na nonpysjy Bpesosaue (Jy>KHH Kysaj), Kaxo na Ma
noj noapuranu sojy 3ay3HMajy OrJIeJl,Ha norsa He MO>Ke 611TI1 peJleBaHTHHX npoveua can
pzcajaHaBe.neHHX enenenara y CTeHaMa, xomiempauaje nasenenax eneaenara onpehene
cy y jeJl,HOM Y30PKY rmnrua (reonouixa nonnora 6yKoBe urysre y onerseisy 6p. 35), jen
HOM ysopxy neursapa (reonourxa rronnora 6yKoBe rnyMe y onerseisy 6p.8) 11 jeJl,HOM
ysopxy MHKpOKOHrJIOMepaTa (reonourxa nonnora 6yKoBe tnyae y onersen.y 6p. 8). Canp
>Kajl1 Cu, Zn, Pb, Cr, Mn, Fe, Cd, Co HNi onpeheun cy Hy 10 ysopaxa mnuha 6yKBe Y3e
TlIX y jecersesr nepnony (5 H3 onersen,a 6p. 35, reonounca nonrrora: rJIHHUlI; 3 1130Jl,eJbe
n,a 6p. 8, reonounca nonnora: neurrapn, xao II2 113 onersen,a 6p. 8 - reonounca noztnora:
MlIKpOKOHrJIOMepaTI1).

Y30pUll CTeHa pa3nO>KeHH cy rrepXJlOpHOM 11 epJlYOPOBOJl,OHlIqHOM KHCeJlHHOM,
.nOK cy Y30PUli nmuha rperupana ca XJlOPOBOJl,OHlIqHOM HepJlyOpOBO.nOHHqHOM xncena
HOM, a 3aTllM cy canpxaja Mn, Cr, Pb, Cu 11 Zn onpehenn MeTOJl,OM AAS ua anapary Vari
an AA-I0 na Illyaapcxoa epaKymery y Beorpany, a canpscaja Ni, Cd, Co II Fe H HCTOM
MeTo.nOM na anapary Pye Unicam FP9 y Hncnrryry aa aexrrsnurre y Beorpany,
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Hexe xnacasae CTeHe KaO rro~nora 6yKOBHX rnyMa Epe30BHl.\e (JYlKHH Kyxaj)
................... _ .

3. PE3YJITATH H ,lQICKYCHJA

Knapx Cuje 4,3· 10-3% (IIepeJIHM a H, 1989). Y rJIHHUHMa ce najsemhe HaJIa3H

y orrcery 40-60 mg.kg-I , a y neursapnaa 20-40 mg·kg- I (Ka6aTa-IIeH.lI.lIaC, IIeH

.lI.1I a c, 1989). HaJIa31I Y BeJIIiKOM 6pojy MHHepaJIa(npseacrseao y CyJIlplI.lI.IIMa, epoc</>a

TIIMa, CIiJIIiKaTIIMa, xapfionaraaa II cyJIepaTIIMa). Y yCJIOBHMa rrOBpWIIHCKor pacnaaaa,a

npaxapnax MIiHepaJIa OH ce oCJI06a~a ana II ancopoyje 06JIaralbeM II TaJIO)l{elbeM, xao

II 3aMeHOM y KpliCTaJIHOj pemerxa MIiHepaJIa. Behn .lI.eo Cu MlIrpHpa ca rJIHHOBIiTHM se

crnnaaa xoje ra euepruxao ancopfiyjy, ann MO)l{e na 6Y.ll.e Mcop60BaH II XlI.lI.POKClI.lI.lIMa

H OKClI.lI.HMa Fe II Mn II xyMyCOM. Y 6HJbKaMaH3 nesaraheaax peraona CBeTa KOHueHT

pannje Cu ce KOJIe6ajy on I .lI.0 10 mg·kg-I cyse Mace. Y neneny pa3HHX 6lIJbHlIX BpCTa,

ca.ll.p)l{ajlI 6aKpa cy 5-1500 mg·kg- I (Shacklett et al., 1978). Ilpocesna KOHueHTpa

unja Cu y nnurhy 6yKBe, ca HeKIiX JIOKaJIliTeTa y Cp6lIjlI je 18,75 mg-kg-I (K a n 0 BII h ,
K H e xce BII h , 2002). OH liMa Ba)l{HY epyHKUHjy y MeTa60JIlI3My 61IJbaKa, a sanaacena je

H CJIO)l{eHa ysajaaaocr Cu ca .lI.pymM eJIeMeHTlIMa (Cu-N; Cu-Zn; Cu-Fe; Cu-Mo; Cu
Cd; Cu-Se; Cu-Mn; Cu-Ni; Cu-Cr; Cu-P; Cu-Ca H .lI.P.). Y npocexy uryacxe 6lIJbKe H3

3eMJbHWTa 1I3BJIaqe OKO 40 g Cu rro xexrapy ronaunse.

Knapx Fe je 4,65% (II e p e JIHM a H, 1989). IIo sacrymseuocra y 3eMJblIHoj xopn

je serapra eJIeMeHT. I1Ma snasajay ynory y MarMaTcKHM, XlI.lI.pOTepMaJIHHM II xnnepre

HIiM npouecaua II ofipasyje same on 300 MHHepaJIa (OKCII.lI.II, CyJI</>II.lI.H, CIiJIIiKaTlI, xap

60HaTII, epoc</>aTII, TIiTaHaTlI a np ). Y rJIliHUIiMa ce najsemhe HaJIa31I y orrcery 3,3-4,7%,
a y neursapaaa 1,0-3,0% (Ka6aTa-IIeH.lI.lIaC, IIeH.lI.lIaC, 1989). Y rrOBpWIIHCKIiM

yCJIOBHMa Fe2+ JIaKO npenasa y Fe3+. Y KIICeJIIiM sonaaa MHrpaUHoHa cnocofinocr Fe2+
je BHCOKa, a y aJIKaJIHHM HIiCKa. Fe3+, CJIHqHO A13+ II cr3+, noxperno je, rrpe csera, y jaxo

KIICeJIIiM cpenaaaaa, OKCH.lI.aUHOHIi II aJIKaJIHII yCJIOBIi cpenane nosone .lI.O ranoscea.a

Fe, a KHCeJIIi II pe.ll.YKUIIOHH .lI.O pacrsapaa.a lberoBHx jenmsea,a. CJI060.ll.HO Fe eplIKclipa

ce y BII.lI.Y OKClI.lI.a II XH.lI.pOKCII.lI.a, 're saxen.yje MaHraH H anyMHHHjyM Y .lI.pymM MHHepa

JIIiMa (K a 6 a T a - II e H.lI. Hac, II e H.lI.II a c, 1989). KOJmqlIHa Fe y sesosaurry onpehena
je II caCTaBOM MaTlIqHe CTeHe, a y KOpH pacnanan.a MOry ce naha MarHeTIIT, xeuarar H

HJIMeHHT (K a 6 ar a - II e H.lI.II a C, II e H.lI. Hac, 1989). Ilpocenaa xonuearpanaja Fe y JIH

urhy 6yKBe, ca HeKIiX noxamrrera y Cpfiaja je 232,8 mg-kg) (Ka n 0 B lin, K He sce Blin,

2002). A.lI.eKBaTHa KOJIHqHHa Fe y 6lIJbKaMa saacna je sa lbHXOBO paaaahe, ann npu BIICO

KHMca.ll.p)l{ajlIMa JIaKOpaCTBOpHIiX </>OpMH Fe, CBe 6HJbKeMOry na ynorpefirsasajy 3HaTHO

Bene KOJIlIqlIHe osor eJIeMeHTa (K a 6 a.r a - II e H.lI.II a c, II e H.lI. Hac, 1989).

Knapx Mn y 3eMJblIHoj xopn je 0, I% (II e pen II M a H, 1989). Y rJIliHUIiMa ce aaj

xemhe HaJIa31I y orrcery 400-800 mg·kg-1, a y neursapnaa 100-500 mg·kg- I (Kafiar a

II e H.lI.II a c, II e H.lI.II a c, 1989). Y 3eMJblIHoj xopa y je.ll.HlbelbHMa ce HaJIa3e Mn2+, Mn3+

H Mn4+, a on 179 MIiHepaJIa MaHraHa BenliHa je 06pa30BaHa npa BIiCOKIiM resmepary

pava II nparacumra. Hejpacnpocrpau.eaaja je y nerporenaa CIIJIHKaTHIiM MIiHepaJIHMa

rne je lberoBo OKCH.lI.aUHOHO craise +2. Y CHnlIKaTIiMa II OKCH.lI.lIMa Mn2+ MO)l{e.ll.a3aMe

Hli Fe2+ II Mg2+.Y rroBpwHHCKIiM YCJIOBlIMa crsapajy ce KOnOlI.lI.HII XII.lI.POKCH.lI.H MaHraHa
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lf3 rpyrre rrClfJIOMeJIaHa, ana ce OH qeCTO TaJIO)Klf If 3aje)J,HO ca rBO)KijeM y aany rBO)Kije

BHTO-MaHraHCKHX xonxpeuaja. <1>H3lfqKlfM CBOjcTBlfMa OKCH)J,a H XH)J,pOKCH)J,a MaHraHa

06jallilhaBa ce BlfCOK crenen aconnjaunje HeKHX TelIIKHX MeTaJIa (napoxaro Co, Ni, Cu,

Zn H Mo) ca MaHraHCKlfM xonuearpanajava. Manran je HeOrrXO)J,aH 6lfJhKaMa jep ysec
rsyje y MeTa60JIlfqKHM rrponecaua, ana ce OHe pa3JIHKYjy rro norpeoaaa sa IhHM. Eker
man (1947, npeua Kac r o p n , 1983) HaBO)J,lf)J,a canpxaj MaHraHa Meijy spcraaa MO)Ke

na ce pasnaxyje sa 440 rryra. Cpeznsa xonuearpanaja Mn y mnuhy 6yKBe, ca nexax JIO

xamrrera y Cpfinja, H3HOClf 1121,99 mg.kg-I (K a n 0 BIf h , K He sce Bn h , 2002).

KJIapK Zn y 3eMJhlfHoj KOplf je 8,3.10-3% (IT e p e JIHM a H, 1989). Y rnaanmsa ce

HajqelIIne nanaaa y orrcery 80-120 mg.kg- I, a y neurtapaaa 15-30 mg·kg-I (K a 6 ar a

IT e H)J, 11 a c, IT e H)J, If a c, 1989). Y rrOBplIIl1HCKI1M YCJIOBI1Ma copfionan je na JII1MOHlfry

HJIlf Y KplfCTaJIHOj peuierxn MlfHepaJIa rmma (White, 1957, Haw k e s, Web b, 1968).
Heonxonaa je 611JhKaMa H lfMa namecrpyxy ynory y IhlfXOBOM )KlfBOry. Ilpocerna KOH

uenrpanaja Zn y nauihy 6yKBe, ca HeKHX JIOKaJIlfTeTa y Cp6HjH je 43,26 mg·kg-I (Ka

n o a ah , KHe)KeBHn, 2002).

KJIapK Pb je 1,6.10-3% (IT ep eJIHMa H, 1989). Y rJIHHlI,HMa najxeurhe ce HaJIa3H

y orrcery 20-40mg·kg-I, a y neimapaaa 5-lOmg-kg-I (Ka6aTa-ITeH)J,Hac, ITeH

)J, If a c, 1989). KaJIHjyM, 6aplfjyM, CTpOHU,HjyM H KaJIU,lfjYM Y MlfHepaJIHMa Mory 6lfTlf

3aMelheHlf OBlfM eJIeMeHTOM. Y rroBplIIlfHCKHM yCJIOBHMa lheroBa M0611JIHOCT je orpann

seaa a)J,cop6u,HjoM aa opraaciooa KOMrrJIeKCHMa H MHHepaJIlfMa rnnaa, TaKO na je Meijy

TelliKHM MeTaJIlfMa OHO je HajMalhe rrOKpeTHO. B royer H capanaaun (1972) cy KOHCTa

TOBaJIH na je osaj eJIeMeHT neonxonan sa 6lfJhKe. Ilpocesna xoanenrpanaja Pb y mnnhy
6yKBe, ca HeKHX JIOKaJIlfTeTa y Cp611jHje 9,31 mg-kg-I (Ka n o Ba h, KHe)K e a Hn, 2002).

KJIapK Ni y 3eMJhlfHoj xopn je 5,8.10-3% (IT ep eJIlf Ma H, 1989). Iberoa canpxaj
y mlfHu,lfMa najsemhe ce nanasn y orrcery 40-90 mg·kg-I, a y neurrapaua 5-20 mg-kg)
(Ka 6aT a- ITe H)J, If ac, ITe H)J, a a c, 1989). qecTo 3aMelhyje raoxhe y 4JepOMarHe3lfjc

KlfM je)J,lflhelhlfMa, aJIH je acounpan ca xapfiouarasra, 4Joc4JaTHMa H ClfJIlfKaTlfMa. Kao

cexyanapan MlfHepaJIlf osor eJIeMeHTa cpehy ce xnnparncaua Ni-cannxara If JIlfMOHlfT

(H a w k e s, Web b, 1968). HeMa )J,OKa3a 0 neaaaearsaaoj YJI03H HHKJIa y MeTa60JIlf3My

6lfJhaKa (K a 6 aT a - IT e H)J, Hac, IT e H)J, Hac, 1989), ann rserono rrOBOJhHO nejcrso na

pacr 6lfJhaKa )J,03BOJhaBa rrpeTIIOCTaBKy na OHMO)Ke na lfMa onpeheny 4JyHKu'lfjy y 6HJh

KaMa (Mishara, Kar, 1974).

KJIapK Cd je 1,3.10-5% (IT ep eJIlf M a H, 1989). Ilpesta rnrreparypaaa noaauaxa
(K a 6 a-r a - IT e H)J, If a c, ITe H)J, If a c, 1989), lheroB canpxaj y mlfHu,lfMa najseurhe lf3HO

en 0,30 mg-kg-I, a y nenrsapava 0,05 mg-kg-I. Y 6HJhKaMa je xomrempacan, yrnaanou,

y xopersy If y Malhoj KOJIlf'llfHlf y 'IBOpOBlfMa cTa6JIa, rpamnnaaa If maBHlfM )KHJIaMa

JIlfCTOBa, ann ce He uanaaa ce y eneaenrnva aeonxonnaa sa 6lfJhKe. 3arr3)KeHaje, yrnas

HOM, naneapaa xopenanaja lf3Meijy canpxaja KMMHjYMa y 6lfJhHOM MaTepHjaJIY If cpe

)J,HHlf pacra, MaKcHMaJIHa xoauearpaunja Cd y naurhy 6yKBe, ca nexax JIOKaJIlfTeTa y

Cp6lfjlf nocnose 1,27 mg.kg-I (Kan o a a h , Ka e acee a h , 2002).
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Ta6eJIa 1. Ca.l\p)l(ajli Cu, Zn, Pb,Mn, Cr, Fe,Ni, Co Ii Cd Y rJIliHUY
Ii nmuhy 6YKBe

Table 1. Contents of Cu, Zn, Pb,Mn, Cr, Fe,Ni, Co andCd in argil
lite andbeech leaves

~1i~~~iiili:i~io[i~~]
~IT;-i~F~m+jITl;~{t-J~· d

fJ"Ec~roB~H~a"':~)i~n:eibe6p:}r·c---.-.- ---..... -.----. _. .......-

Hexe xnacroure CTeHe KaO IlO.L\JlOra 6YKOBliX uiyaa Bpesoaaue (JY)I(HIi Kysaj)

Knapx Cr y 3eMJhl1Hoj «opu je 8,3.10-3% (IT ep en 11 MaH, 1989). Y rnHHl.(I1Ma ce
najueurhe Hana311 y orrcery 80-120 mg.kg- 1, a y nenrsapaaa 20-40 mg-kgr) (Ka6 a r a
IT e H,II, Hac, IT e H,II, 11 a c , 1989). Cr3+ je rro reoxeaajcxax cBojcTBI1Ma MjOHCKOM pannjy
cy jaxo 6nM3aK Fe3+ H AI3+. Haxynrsa ce y XpOMHOM MOHTMOpl1jOHI1TY, 'll1je je 06pa30Ba
Ihe y Be3H H ca rrOBpllll1HCKI1M pacnanan.ev (K a6 a r a - IT e H,II, Hac, IT e H,II, 11 ac, 1989).
Knapx Cry )!{I1Bojje MaTepl1jH 7.10-5% (Il ep en au an, 1989). Turner 11 Rust (1957)
cy ,ll,OWJIH ,11,0 3aKJhY'lKa na nocrojn aHTaroHM3aM xpoaa H Mn, Cu H V. Taxohe, 3arra3I1JIH
cy na cy TOKCH'lHe KOJlH'lHHe xpoua yrauane ua CHH)I(aBalhe canpscaja CKOpO CBI1X oc
HOBHHX XpaHJhHBHX enesieaara y HaA3eMHOM zteny 6HJhaKa H K, P, Fe MMn y xopetsy.

KJIapKK06anTaje 1,8.10-3 (Il ep en HMa n , 1989). Y ceAHMeHTHI1M CTeHaMa ca
,ll,p)l(ajH xofianra Be3aHH cy sa MI1Hepane rnnna HJIH oprancxy MaTepl1jy. Hserona aajsenr
nH canpxaja y neursapuaa cy y orrcery 0,3-10 mg·kg-1, a y rnHHUI1Ma 14-20 mg·kg-1

(K a 6 a'r a- IT e H.L\ Hac, ITeHAHac, 1989). Y npouecnaa pacrranan,a y Be3H je ca raozc
l)eM H MaHraHOM. ITPH pacnanarsaaa y oKcHAaUI1OHoj KHCeJIoj cpeAHHI1 je peJIaTHBHO
noxperan, anu ce aesyje aa OKCMAe Fe H Mn M MMHepane mana (K a6 aTa- IT e H,II, Mac,
IT e HAMac, 1989). )l(MBa MaTepl1ja je capovauma xofianrov (4.10-5), aejacno je na JIll
je OH ueortxonan 6MJhaKaMa, ana MMa nonaraxa 0 lheroBoM rr03MTHBHOM yrauajy aa IbM
XOB paCT (JarOAI1H et al., 1974, Mengel, Kirkby, 1978).

3a acmrraaaa,a canpacaja Cu, Zn, Pb, Mn, Cr, Fe, Ni, Co 11 Cd Y CTeHaMa onafi
pana cy rnMHUH, ann rremsapa 11 MI1KpOKOHrnOMepaTM KOjM ce xao ceAHMeHTHe CTeHe
Mel)yco6HO Pa3JlHKYjy rrpesraBpCTl111 ysemhy <pparMeHaTa CTeHa H MHHepana xao 11 MM
aepannoa cacrasy Be3MBHe Mace, na, CaMI1M THM, M KBaHTHTaTMBHOM yxeurhy nojenn
HI1X MHHepana 11 xao nocnezraua osora, IhHXOBOM xeMl13My.

Y onersea.y 6p. 35 xao reonomxa 1l0)J,JIOra BI1COKHX 6yKOBHX wyMa KOHCTaTOBaHM
cy rnI1HUM. Jasrsajy ce xao raasocnojemrre CTeHe TaMHOCI1Be fioje 11 rreJII1TCKe CTpyKTY
pe. Hsrpahene cy 0,11, MHHepana rmma, xsapua H Mano MeTanM'lHMX MHHepana Mcepaua
ra, ,Dy)l( rryxornna y CTeHI1 aanaxea je HaKHaAHO <popMl1paH xanuenon. Pe3ynTaTH ncna
rnaan,a canpxaja Cu, Zn, Pb, Cr, Mo, Fe, Cd, Co 11 Ni y rnanuy 11 mnuhy 6yKBe pa3BH
jeHI1M na IbeMy npmca
3aHH cy y 'rafienn 1.

Y HCrrHTI1Ba
HOM rnl1HUY canpxaja
Cu, Zo, Mn, Cr, Fe,
N i, Co MCd neurro cy
HI1)!{M 0,11, IbHXOBI1X
uaj-teurhnx KOHueHT
paunja y HCTI1M CTe
naxa, AOK je canpscaj
Pb y rpannnava naj
semhax BpeAHOCTI1
xon OBI1X CTeHa. Y

133



BCCHa JOKcHMoBHn, Eojan fajHn

Ta6eJIa 2. Canpxcaja Cu, Zn, Pb, Mn, Cr, Fc, Ni, Co H Cd y neur-rapy
H nnmhy 6yKBe

Table2. Contents of Cu, Zn, Pb, Mn, Cr, Fe, Ni, Co and Cd in sand
stone and bcech lcaves

Cd

2

Y30paK

104/02 nelIlQap
211/02 JIHlIlne
13/02 muuhe

205/02 mnuhe

I'J .Boroanua" - OJ\CJbClbe 6p. 8

aHaJIH3HpaHOM nnmhy
6yKBe, y O)),HOCy ua
creny, 3HaTHO Je HH)I{H
canpzcaj Fe aJIH H Cu,
Zn, Pb, Cr, Ni H CO,
)),OK je canpzcaj Mn H
Zn BHIllH. Kaxo canp
)I{aj Cd H Y CTeHH H y
nmuhy, ucnon HHBoa
nerexuaje npHMelbeHe
MeTo)),e, non YCJlOBOM
na je OH H 6HO npncy

TaH y CTeHH H JlHIllny, n.eroa canpaca] ce He MO)l{e KOMeHTapHcaTH. Y nnuthy 6yKBe aa
rnanny caztpxcaj Cu xperao ce 0)), 15-21 mg-kg", Zn 0)), 28-39 mg-kg:", Pb 0)), 2
7 mg·kg-1, Mn 0)), 939-1452 mg·kg-1, Cr 0)), 2-4 mg·kg- I H Fe 0)), 180-210 mg-kg:', Y CBHM
aHaJIH3HpaHHM Y30pu.HMa mnnha canpzcaj Ni 6HO je ucrn (l mg·kg-1), )),OK cy canpacaja
Co H Cd 6HJlH acnon HHBoa nerexnnje.

Y onersersy 6p. 8, xao reonounca nonnora 6yKoBe uryve, jaarsajy ce neursapa H
MHKpOKOHfJlOMepaTH. I1cllHTHBaHH neursapa cy CJlojeBHTH, CHB03eJleHe 60je H ncasnrr
CKe CTpyKTYpe. I13rpa1)eHH cy 0)), <pparMeHaTa xsapuara, poxnana, <pHJlHTa, KBapu.HO
<peJl)),cnaTCKHX CTeHa H rnnuaua H KJlaCTa xaapua, He6J1H)I{lbeHOr HJlH nOJlHCHHTeTHqKH
6J1H)I{lbeHOr (csezcer HJlH )),eJlHMHqHO cepuunrncaaor) <peJl)),CllaTa H CHTHHX spna MeTa
JlHqHHX MHHepaJIa. Be3HBHa Maca mrpaheaa je 0)), xaapua, opHjeHTHcaHHX rsycnaua ce
pnunra, MHHepaJIa rnana H MaJIO JlHMOHHTa. Muxpocsoncxa ncmrmaarsa noxaayjy na
OHH npnnanajy rpaysaxana, Pe3YJlTaTH acrraraaan,a canpxaja Cu, Zn, Pb, Mn, Cr, Fe,
Ni, Co H Cd y neumapy H JlHIIIny 6yKBe na OBOj CTeHH npHKa3aHH cy y Ta6eJlH 2.

Y O)),HOCy na aajuemlte spezmocra caztpzcaja HCllHTHBaHHX eneuenara y neursa
pHMa, y HCllHTHBaHOM neursapy, HeIllTO cy BHIllHcanpxaja Cu, Pb, Cr, H Ni H HeIllTO HH
)I{H canpxaja Mn H Cd, )),OK cy canpacaja Zn, Fe H Co y rpaaauava aajseurhax KOHu.eH
rpannja. Y aHaJIH3HpaHoM nmnhy 6yKBe, y O)),HOCy na creny, HH)I{I1 je canpxaj Fe, aJIH H
Cu, Pb, Cr, Ni H Co H BI1IIII1 canpzcaj Mn H Zn. Canpncaj Cd ocraje aepasjaunsen, C06
3HpOM na je Hy CTeHH Hy mnuhy HCllO)), HHBoa nerexuaje npaaeisene MeTo)),e. Y nuurhy
6yKBe caapxaj Cu je 6HO y orrcery 0)), 17-27 mg-kg-1, Zn 0)), 40-47 mg·kg-1, Pb 0)), 4
7 mg-kg:", Mn 0)), 454-807 mg·kg-1 H Fe 0)), 190-230 mg-kg), )),OK je canpscaj Ni y CBHM
Y30pu.HMa 1 mg.kg- 1, a canpzcaju Co H Cd ucrron rpaanue nerexnaje (raoena 2).

Y onersetsy 6p. 8, xao reonounca nonnora jaan.ajy ce H cnojesara MHKpOKOHfJlO
Mepam xoje cy CHBe fioje H ncednrrcxe crpyxrype. I13rpal)eHI1 cy 0))" yfJIaBHOM, 3a06Jbe
HHX <pparMeHaTa CTeHa H MHHepaJIa ncednrrcxnx )),HMeH311ja apna (MaKCHMaJIHa BeJlHqH
aa )),OCTH)I{e 2x4 mm) H Be3HBHe Mace.<DparMeHaTH CTeHa npencraarsena cy cy xsapua
THMa, poaoranasra, nenrsapaaa, <p11J1HTHMa Hperxo fJlHHu.HMa, )),OK ce xao KJlaCTH MHHe
pana janrsajy xnapu, <peJl)),CITaTH H MeTaJIHqHH MHHepaJIH KOjH cy nonexan H y BH)),y
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Ta6eJla 3. Caapxaja Cu, Zn, Ph, Mn, Cr, Fe, Ni, Co IiCd YMHKpO-
KOHfJIOMepary Ii namhy 6yKBe

Table 3. Contents of Cu, Zn, Pb, Mn, Cr, Fe, Ni, Co and Cd in

l
.~•. .; ~....c_ c

m

.'..-._.•.....I•...ccrO'.c.•~.()..11...._~1.07m.'.'.....•e.,.-..r-at~e.~,.~-.n-.~=.b~~..=e..~..CI~.a~e~..•...•.......=..~_•..•..l=" -..•...~...••.•.....' .....•..- '...•. '..,..•.•.c.'.··.1Y30paK ~<::'! L~I1J PbI. MIlJ~..l ..... ~ .. 1NiJ~.tJ.1CIiI
j mg-kg"

;il~1ftI~llliilltHllft~-[J
I'J .Boroaaaa" - onen.en,e 6p. 8

Hexe KJIaClI'lHe CTeHe KaO nozorora 6yKOBliX urysra Bpeaosane (JY)J(HIi Kysaj)
.----------- ."-,,._..---_•.. ~ ,_.--_._-~- ."---------,.." .._---_...".~------ .--'----" -----

KpyIIHHjHX spna. Y Be

3HBHOj MaCH IIpHCyTHH

cy KBap~, cepH~II~ nH

MOHHT H MHHepMH rna
aa. Pe3ynTaTII HCIIIITII

sarsa canpacaja Cu, Zn,
Pb, Mn, Cr, Fe, Ni, Co II

Cd Y MHKpoKoHmoMe

pary H nmnhy 6yKBe na
OBOj CTeHH IIp"Ka3aHH

cy y rafenn 3.

Y naurhy 6yKBe, y O~HOCY na MHKpoKoHmoMepaT HII)i{H cy canpxajn Fe, MH H

Pb, Cr, Ni Ii Co, KOH~eHTpa~HjeMn, MM II Zn cy name, nox je canpacaj Cu nenrro HM)i{H

MM H neurro aarun. Konuearpauaje Cd M Y CTeHII M y nmnhy 6we cy acnon rpaanne
nerexunje na y cxnany ca OBIIM nnje HH Moryne nopehetse. Y nanrhy canpscaj Cu 6MO je

17 mg·kg-I M 23 mg-kgr), Zn 45 mg·kg-1 M 48 mg·kg- 1, Pb 5 mg·kg- 1 M 6 mg-kg", Mn
749 mg.kg- 1 M 116 mg·kg l , Cr 1 mg-kg) H 4 mg·kg-1 H Fe 150 mg.kg-1 M 35 mg·kg- 1.

Cazrpxaj Ni y naurhy ce HMje Melhao (1 mg·kg-1), ~OK cy soauearpauaje Cd M Co 6Mne

IIcnO~ rpanaue nerexnnje (rafiena 3).

Y Ta6enH 4. npMKa3aHH cy OIIce311 xonnerrrpauaja HCIIMTMBaHHX eneueaara y na

urhy 6yKBe na pa3nHQMTMM reOJIOlllKMM IIO,lLJIOraMa. AHMM30M ~06MjeHMX nonaraxa MO

)i{e ce KOHCTaTOBaTM na cy y Y30pll,IIMa nmnha 6yKBe aa mIlHI.J,y, nenr-rapy (rpaysaxa) H

MMKpoKoHmoMepary, canpxaja Cu, Pb, Cr, Ni, Co H Cd roTOBO M~eHTuqHH, Mil na IIOC

roje pasnaxe y canpacajy Mn, Zn My Malhoj MepMFe. Koauempaunje Mn y nnurhy 6yKBe

aa rmnmy aaure cy Hero y nnmhy na neursapy H MHKpOKOHmoMepary, ~OK cy KOHlI,eHT

paunje Zn nenrro name y nmnhy 6yKBe aa neursapy M MHKpOKOHmoMepary Hero aa

rnaany. Hajsmna canpacaj Fe yTBp1)eH je y nmnhy 6yKBe na MHpoKoHmoMepary. Bmue
KOHlI,eHTpa~MjeMn y nmuhy 6yKBe na mHHI.J,y y O~HOCY aa namhe 6yKBe aa neumapy H

MMKpoKoHmoMepary, npara M sunm canpxaj oaor enexearaua y caMOM mMHI.J,y. Canp
)i{ajll Zn aeurro cy BHlllII y nnmhy 6yKBe aa nenrrapy M MHKpOKOHmoMepary Hero na

Tafiena 4. OnCe31i xomtempauaja eneueaara (mg·kg- 1) y nnurhy 6yKBe aa Pa3JIliqliTllM reonoiu
KliM nonnorasra

Table 4. Ranges of element concentrations (mg.kg-1) in beech leaves in different bedrocks

[~ __~:r~lIa ..~-~=·I·~;=I::i~:·IR~~:[~M~~:=[C;~r~j~==.I~I~;[~d]
....-..... ····_··-····(34)-···(60)-(24)_·(253)_·_(45)···(26250)·1· (305··(2)··

I'nanau 15-21 28-39 2-7 939-1452 2-4 180-210 I -
------_...---_ .._--, .._--._._._-- ----- - - - - - -- -- -- - -- - - - - - -- -

Ileursap (35) (25) (48) (45) (102) (10375) j(22) (2)
17-27 40-47 4-7 454-807 4 190-230 I -

--_.__._ __._ __ _ __._. - - --- -- --- - - -- --- --- --- - -- --- --- -

Maxpo-xoarnoaepar (19) (35) (32) (50) (27) (16000) (18) (2)
17-23 45-48 5-6 116-749 1-4 150-335 1-----.-..----- -'-----..,.-,.-.---- -c:::...= _._:-_--==_--= ==_ .._=_..__._--==.__.==_=------=.=.=_.-:::,":::.-=---_=.

BPC,l\HOCTII Yaarpaaaaa O,l\HOCe ce na creae,
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rmIHIJ,y. 0BO ce MO)i(e ryMalfH:Hl H: IDeroBHM BepOBaTHHM npacycraosr y MeTarmlfHH:M MH
uepanaua, KOjH: ce y KOpH: pacnaztarsarrenrtapa H MHKpOKOHrJIOMepaTa naxnre pacrranajy
360r MaIDer KBaHTHTaTHBHor y-reurha MHHeparra rJIHHa y OBHM CTeHaMa, rta caMHM THM
H: naxurer nporoxa araocdrepcse aone, HajBHllIH: canpscaj Fe YTBp~eH KO.u. rJIH:HIJ,a, He
nparn H: IDeroB HajBH:llIH: canpxaj y nmnhy 6yKBe, llITO ce MO)i(e 06jaCHH:TH: H IDeroBH:M
npacycraon y MeTarrHlfHH:M MH:HeparrH:Ma, KOjH: ce y rrOBpllIH:HCKH:M yCJIOBH:Ma TellIKO pa
cnanajy, nororosy 360r BeJIHKe KOJIH:lfH:He MHHeparra rJIH:Ha KOjH: KO.u. OBH:X CTeHa cnpesa
najy rrpOTOK soae. Maxcauanua KOHIJ,eHTpaIJ,H:ja Fe KOHCTaTOBaHa je y ysopxy mnnha aa
MH:KpOKOHrJIOMepary, KOjH: nocenyje H: aajvaa.y KOJIH:lfHHY MHHeparra rJIH:Ha, KOjH 6H: err
pesasana nporox none, a TH:Me H: ycnopasana rpancdiopxauajy MeTarrH:lfHHX MH:Heparra.
Y cxnany ca OBH:M MO)i(e ce ryMalfH:TH: H: noaanraa,e Cu. H nopen HH:)i(er canpxaja Cu y
MH:KpOKOHrJIOMepary y onnocy aa ocrane H:CrrHTH:BaHe CTeHe, OBO ce Heonpaxasa aa IDe
ron canpacaj y rraurhy 6yKBe.

3HaTHO HH:)i(e KOHIJ,eHTPaIJ,H:je Fe, Cr, Ni, Pb, Co, Cd, Mory ce 06jaCHH:TH: npncycr
BOM OBH:X eneaeaara y TellIKO paCTBOpHH:M MH:HeparrHMa.

4.3AK.JL~K

Y nmuhy 6yKBe, y onnocy aa rJIH:HaIJ, H: neursap (rpaysasa) xao reOJIOllIKe nozino
re, 3HaTHO je HH:)i(H: canpzcaj Fe, ann H: Cu, Zn, Pb, Cr, Ni H: CO, .u.OK je canpxaj Mn H: y
MaIDoj MepH: Zn, BH:llIH:. Y mnnhy 6yKBe, y omrocy na MH:KpOKOHrJIOMepaT xao reOJIOllIKY
nonnory, HH:)i(H: cy canpscaja Fe, anu H Pb, Cr, Ni H Co, KOHIJ,eHTpaIJ,H:je Mn H: Zn cy BH:
ure, .u.OK je canpxaj Cu HellITO HH:)i(H: ann H: HellITO BH:llIH:. KOHCTaTOBaHO je, na y munhy
6yKBe aa Pa3JIH:lfH:TH:M CTeHaMa, nocroje pa3JIH:Ke y canpscajy Mn, Zn H: y MaIDoj MepH: Fe.
Baure KOHIJ,eHTpaIJ,H:je Mn jaarsajy ce y nnurhy 6yKBe aa rJIH:HIJ,y Hero y naurhy 6yKBe ua
neurrapy (rpaysasu) H: MHKpOKOHrJIOMepary, a HellITO amue KOHIJ,eHTpaIJ,H:je Zn y mnnhy
6yKBe aa nemxapy (rpaysaxa) H: MH:KpOKOHrJIOMepary Hero aa rJIH:HIJ,y. MaKcH:MarrHH: ca
npacaj Fe KOHCTaTOBaH je y namhy 6yKBe aa MH:KpOKOHrJIOMepary. KOHIJ,eHTpaIJ,H:je Cu,
Pb, Cr, Ni, Co H: Cd y nmnha 6yKBe pa3BH:jeHH:M aa rJIH:HIJ,y, nenrrapy (rpaysaxn) H: MH:
KpOKOHrJIOMepary roTOBO cy H:.u.eHTH:lfHe.

KaKO y nuurhy 6yKBe aa Pa3JIH:lfH:TH:M CTeHaMa, nocroje pa3JIH:Ke y canpxajy He
KH:X H:CrrH:TH:BaHHX errexeaara, pe3yJITaTH: Mory nOCJIy)i(H:TH: xao jenna o.u. CMepHH:IJ,a npH:
rajersy 6yKBe na CJIH:lfHH:M CTeHaMa, y CJIH'lHH:M KJIH:MaTCKHM yCJIOBH:Ma.

JIIITEPATYPA

A H1) eJIK0 BWn M. (1967): Cmpyemypuo-tpauujanne 30HeKapnamo-6QJ1KaHUOa Cp6uje, 360pHWK
pa,LIOBa, V, Bop (41)

AHTOHwj eauh M., MWJIOmaKOBwn P. (1962): TeOJlOlUKU cmy6 Kyuaja, Became, Feonornja,
KIb. XX, Beorpan (93)

136



Hexe KJIaCMqHe CTeHe KaO nO,UJIOra 6yKOBMX lllyMa Bpesoaaue (Jy)l(HM Kysaj)
- • .,_.,_. ~ ,_,___ - - _. ··.,'-_..•• __ 0··-- .~. .._ .• _ .. ...•_ ..•.__•• _ '___ _ • _

Eo rn au 0 BMII Il. (1973/74): Feomeemoncxapejouusauuja ucmouue Cp6uje, BecHMK, Feonoraja,
Kfb. XXXIIXXXII , Beorpaa (287)

B royer T.e., John son C.N., Pa u II R.E. (1972): Some aspects oflead in plant nutrition, Plant
Soil 36 (301)

War r e n H.V. (1975): Environmental geochemistry in Canada - a challenge, Int. Conf. on Heavy
Metals in the Environment, Toronto (55)

Fp yfi a h A., AHToHHjeBMll 11. (1961/62): H06a cxeamatea 0 meKmOHCKOM cxnony ucmouue
Cp6uje, 360pHHK paaoaa pr<l>, CB. 8, YHMBep3MTeT y Eeorpany, Beorpan (177)

Jaro,UMH E.A., Tp o a ux aj a r.H., I'e a e p os o a a l1.P., CaBMq M.e., OBqapeHKO r.A.
(1974): Kotianm 6 uemationusue pacmenuu. BuonoeuuecxajaPOJI uuxpoeneueumoe
u ux npuueueuue 6 cen6cKOM xosjaucmee u MeOUl,JUHe, HaYKa, Mocxsa (329)

Ka6aT a-Tl e a.a a ac A., Il e n n aac X. (1989): Muxpoeneueumu 6 noseax u pacmeuuax, MMp,
MOCKBa

Ka n 0 BMII P., KHe)l(e BMII M. (2002): Teuacu MemQJlU y wyMCKUM eKOCUCmeMUMa Cp6uje,
Lllyuapcsn ljJaKyJITeT yHMBep3MTeTa y Beorpaay, MMH. sa sanrrary npHpo,UHHX
60raTcTaBa M)l(HBOTHe cpenane penytinaxe Cp6Hje, Eeorpaa (149-170)

Ka c r o p a P. (1983): Ynoza eneueuama y ucxpauu 6U1baKa, Marana cpncxa, HOBH Can
K 0 val e v ski Y A. L. (1979): Biogeochemical Exploration for Mineral Deposits, Published for

USDI and the NSF, Amerind Publ. Co. Pvt. Ltd., New Delhi (136)
KPCTHII E. (1960): Cmaponaneosojcxe m60pe6UHe ueumpanuoe Kyuaja (ucmouua Cp6uja), Bee

HMK, Ieonorn]a, Kfb. XVIII, Beorpaa (53)
Lyon G.L., Brooks R.R., Peterson PJ., Butler G.w. (1968): Trace elements in a New

Zealand serpentine flora, Plant Soil 29 (225)
Mar uti an S.A. (1972): Activity ofmicro- and macroelements in vine shoots during nongrowing

season, 3rd CoIl. Le Controle de I, Alimentation des Plantes Cultivees, Budapest
(763)

Men g eI K., K irk by E.A. (1978): Principles ofPlant Nutrition, International Potash, Institute,
Worblaufen, Bern (539)

Mis h a r a D., KarM. (1974): Nickel in plant growth and metabolism, Bot. Rev. 40 (395)
Mu r p o a a h-Jl e r p o e a h J., AHQeJIKOBHll M. (1990): Ilaneoexonouuce oonuxe Kapnamo

6anKaHcKe otinacmuy moxy zopteejype, AHaJIM EaJIKaHCKOra nonyocrpaa, Kfb. LIV,
Beorpaa (217)

Mu x aj JIOB Hll M. (1976): Ynopeheiee cunypcxe epanmonumcxe ¢ayHe ucmouue Cp6uje ca cyce
OUUM epanmonumcxuu ¢ayuaMa y CUHXpOUU'/UUM ceouueumuua, rJIaCHMK Ilpn
ponn.assor My3eja y Beorpazty, Kfb. 3I, cep. A, Beorpaa (73)

Morrison R.S., Brooks R.R., Reeves R.D. (1980): Nickel uptake by alyssum species, Plant
sci. lett. 17(451)

Il au r n h H. (1960): lleeoucxa ¢nopa ucmouue Cp6uje, reOJIOlllKH aHaJIM OaJIKaHCKOra nOJIy
ocrpsa, Kfb. XXVII, Beorpan (295)

Il e p e JI HMa H A.l1. (1989): Feoxuuuja, Bacuraja urxona, MOCKBa
Lle r xo a a h K., AHQeJIKOBHll M. (1960): Teonoiuxa eeonyuuja «apnamo-Iianxancxoe zeocuu

KnUHanUOZ npocmopa ucmouue Cp6uje ujeouucmeo cacmaea u epahejy:JICHUX Kap
nama u Banxaua, reOJIOlllKH aHaJIH OaJIKaHCKOra rronyocrpna, Klh. XXBII, Beorpaa

Il e r xo na h K., A uQeJI KOB Hll M., HMKOJI Hll P. (1976): Texmouuxa Jyzocnaeuje Kp03 eeony-
uujy uucnu oouahux u cmpauux ucmpaocueasa, 360pHHK panosa XIX, PM<l> Hl1H
CTHryT sa 6aKap, Bop (97)

Shacklett H.T., Erdman J.A., Harms T.F.(1978): Trace elements in plant foodstuffs. Toxici
ty ofHeavy Metals in the Environments, Part I, Marcel Dekker, New York (25)

137



Becna IOKcHMoBHn, Bojan fajJln

Turner M.L., Rust R.H. (1957): Effects ofChromium on growth and mineral nutition ofsoy
beans, Soil Sci. Am. Pro~. 35 (755)

F 0 Y CD; C han e y R.L., W hit e M.e. (1978): The physiology ofmetal toxicity in plants, Annu,
Rev. Physiol. 29 (511)

Haw k e s E.H., Web b S.J. (1968): Feoxeuuja u ucmpaocueatee MUHepWIHUX cupoeuua, Caspe
MeHa ~MHHHcTpaUHja, Beorpaa (311-328)

Heenan D.P.,Camp bell L.e. (1980): Transport and distribution ofmanganese in twocultivars
ofsoybean, Aust. I. Agric. Res. 31 (943)

Horst w.I., Marschner H. (1978): Effect ofsilicon on manganese tolerance of bean plants
(Phaseolus vulgaris L.), Plant Soil 50 (287)

Vesna Joksimovic
Bojan Gajic

SOME CLASTIC ROCKS AS PARENT ROCKS IN BEECH FORESTS OF BREZOVICA
(SOUTHKUCAJ)

Summary
Plants differ by their adaptivity to the environmental conditions. On the large forest areas,

where the measures of soil quality improvement are absent or rarely undertaken, the rocks are the
sources of a great number of elements in plant nutrition and one of the factors affecting the con
tents of some elements in plants. As the rocks differ (by texture, mineral and chemical composition,
and also by the rate of weathering in the same climatic conditions, under the same vegetation), the
aim of the paper was to research the contents ofCu, Zn, Pb, Cr, Mn, Fe, Cd, Co and Ni in argillites,
sandstones and microconglomerates and to determine the differences in the contents of the above
elements in beech leaves of the high beech forests developed in the same climatic conditions, on
the morphologically similar terrains, composed of these rocks.

The study of rocks (as site factors of high beech forests) and beech leaves in the region of
GI Bogovina (Brezovica, South Kucaj) shows that in beech leaves, compared to argillite and sand
stone (grauwacke), the contents of Fe but also of Cu, Zn, Pb, Cr, Ni and Co are considerably low
er, while the contents of Mn, and to a less extent Zn, are higher. Beech leaves, compared to micro
conglomerate, have lower contents of Fe, but also of Pb, Cr, Ni and Co, the concentrations of Mn,
but also of Zn are higher, while the content of Cu is somewhat lower, but also somewhat higher.
The concentrations of Mn, Zn and to a less extent Fe differ in beech leaves on different rocks. High
er concentrations of Mn were recorded in beech leaves on argillite than in beech leaves on sand
stone (grauwacke) and microconglomerate, and somewhat higher concentrations ofZn were record
ed in beech leaves on sandstone (grauwacke) and microconglomerate than on argillite. The maxi
mal content of Fe was measured in beech leaves on microconglomerate. The concentrations of Cu,
Pb, Cr, Ni, Co and Cd in beech leaves developed on argillite, sandstone (grauwacke) and micro
conglomerate are almost identical.

As beech leaves on different rocks differ in the contents of some of the study elements, the
results can serve as a guideline in beech cultivation on similar rocks, in similar climatic conditions.
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