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M3Bopa: Y paay je n3sBpLueHa aHan3a NPOCTOPHE PAcrnpOCTPakbeHOCTM TUMOBA U HUMXKMX CUCTe-
MaTCKMX jeAnHMLA 3eM/bUILTA Y Fa3gUHCKOj jeanHnum ,,JopocnoBayke wyme”. Hajsactynsbe-
HWjW TUN 3eM/bULLTA je YepHo3eMm, BapujeTeT KapdoHaTHWU. Ha oCHOBY MCTpakunBatba je yTep-
TeHo aa ce Ha ApPYrom MecTy No 3acTyn/beHOCTU Hanase KapdoHaTHO oriejeHn U nocmeheHn
YepHo3eMm, LWTO je 3HaTHa pas/iMKa y OAHOCY Ha TPEHYTHO AocTynHe nogaTke. KapdoHaTHM
BapujeTeT YepHo3ema 38or ayToMmopdpHOr TMNa reHese U BUCOKOT cagprKaja kKapdoHaTa npea-
CTaB/ba CyB/bW CTAHULLHM TUN Ca Makbe NOBO/bHMM 0codMHaMa 3a rajerse ApBeHacTuUx BpcTa.
Mo M3BpLUIEHO] aHAaNN3M NPOCTOPHE PACNPOCTPaHEHOCTM U3BPLLEHA je aHa/M3a 0coduHa pe-
npeseHTaTUBHUX Npoduaa AeTepMUHCAHMX 3EM/bULLTA.

KsbyuHe peuu: [lopociioBauke Wyme, PacnpoCcTpareHOCT 3eM/bULLITA, OCOOUHE 3eM/bULLTA

YBOA

AHanun3a NPoOCTOpHE PACcNpPOCTPaHbEHOCTU TU-
noBa 3eM/bULLTA Y Fa3AMHCKUM jeanHnuama y Cp-
Ouju je penaTMBHO Mano NpoyyaBaHa. Ha ocHoBy
[0cajalwmbnX UCTparkMBaka je moryhe pehu aa
OOCTYMNHU MNOoAauUM 0 PacnpoCTPakeHOCTN 3eM/bU-
LTa Yy Mafoj Mepu yKasyjy Ha CTBApHW NPOU3BOA-
HUM NoTeHUMjan y rasaguMHcKoj jeanHuum (Galié et
al., 2015, Gali¢ et al., 2015/a, Gali¢ et al., 2017,
Galié et al.,2017/a, Gali¢ et al., 2017/b). Csa
NpeTxoAHO HaBeAeHa MCTpaxkuBaka noTtephyjy
3HATHa OACTyNarba AMCTpMdyLmje 3em/buLwTa y ra-
34MHCKUM jeanHuuama (PuctoBaya, MysK/baHCKK

puUT 1 bparbeBnHa) y 04HOCY Ha NPETXO4HO A0-
CTyNHe nogaTke O 3eM/bULWHOM MNOKpMBaYy
(Nejgebauer etal., 1971). Kaptupatrbe egacdcror
noTteHumMjana npeacraB/ba moryhHoOCT 3a Nodosb-
Wake rasgoBarba Wymama Kpos3 geduHucare
CTaHUWHMX ycnosa (Gali¢ et al.,2015, Gali¢ Z. et
al., 2017) v n3bop BpcTa gpseha y onTMmanHum
CTaHMWHUM ycnouma (Tomicé, 1992, Ivanisevic
etal., 1999, Ilvanisevic et al., 2008, Gali¢, 2003,
2011).

LWyme y I ,,[JopocnoBayke wWyme” cy 3allTuT-
HOT KapakTepa, a npema Knacuoukaumjm semsmwu-
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wTa Jyrocnasuje (Skori¢ et al.,1985) ce mory ja-
BMTU 3eM/bULLITa U3 ayTOMOPHOT, XuapomopdHor
1 xanomopdHor peaa. Ha uctparkMaHom noapyu-
jy, WyMme ce jaB/bajy Ha YepHO3eMy Koju je y pa3nu-
unToj Mepu 3axsaheH npouecuma aerpagaunje
(Simi¢, 1987, Gali¢, 2003, 2011, Gali¢ et al.,
2009, 2015). Y peay xanoMoppHUX 3em/bMLLTa Ce
Kao NOTEHLMjaHA 3eM/bULLUTA C1adux Npon3Boa-
HUX KapaKTepUCTMKa M3A4Baja COMOHEL, Kao TUM
semsbuwTa (lvanisevic et al., 2006, 2008, Galic,
2003, 2011, 2017).

Lwb pasa je oa ce ycTaHOBM pacnpocTparbe-
HOCT TUMOBa 3eM/bULLTA U AEeTEPMUHULLY HajBa-
*KHMje 0COOMHe 3em/bMLLITA 3@ Y3roj APBEHACTUX
Bpcta y I “OopocnoBavke wyme”. KapTupare
pacnpocTparbeHOCTM TUMOBA U HUMKUX CUCTEMAT-
CKMX jeamMHuULa je NoTpedHO 3601 yoUeHUX pasnunka
nsmehy goctynHux nogataka (Nejgebauer etal.,
1971) n cnpoBeaeHUx uctpaxkmsarba (Galicé et al.,
2017, 2017/a) 3a noapyuyje rasauMHCKUX jeanHuua
“BparbeBuHa” n ,, MyK/baHcku put”. Mo cnposohe-
by OBWX UCTPaXKMBaka, geTepmuHucahe ce no-
TeHUWjan 3eM/bULLTa Y MPOCTOPY M OCOOUHE 3acTy-
N/beHMX TUMNOBA 3EM/bULLTA U HUMKMX CUCTEMATCKMX
jeanHunua sempmwTa y I, lopocnosayke wyme”,

MATEPHUJAA 1 METOA PAAA

UcTpaxmBarba cy odassbeHa y [, Jopocno-
Bauyke wyme“ (cnunka 1). Npe nsdopa nokanuterta
3a Nefl010LWKa UCTPaXKMBakba je U3BPLLIEeHa AUru-
Tasuv3aunja NpocTopa y ra3guHCcKoj jeanHuum,
obyxsatajyhu nspaay 3D mogena TepeHa. Mocne
n3pazie MoLena TepeHa je usBplueH M3dop Noka-
iMTeTa 32 MeAoNoLKa NPoyyYaBakba y 3aBUCHOCTU
on, MUKpopesbedHUx ycnosa. OTBaparbe nenosno-
WKMX npodurna, getasbaH MOPGHONOLIKM ONUC U
fedbviHucarbe TMnoBa semmuwTa (Skorié et al.,
1985) je n3BpLUEHO Ha penpe3eHTaTUBHUM JIOKa-
NNTETUMA Y ra3finHCKoj jeamHuumn. bpoj negono-
WKKUx npoduna je 3a notpede KapTuparba og 3 A0
5 Ha 100 ha. Ha ocHoBY HaBeaeHor cTaHgapaa je y
I ,0opocnosayke wyme” otsopeHo 15 npoduna.
Mo n3BpLIeHo] aHann3u je yTepheHo aa je Ha co-
NoHbeLly OTBOPEH jeflaH, @ Ha MOYBAPHO MNEejHUM
3emsbuwTMUMA Tpu npoduna. Octanm npodunm cy
OTBOPEHU Ha Pa3/IMYUTMM BapujeTeTuma YepHose-
ma. 36or manux oactynarba GUINMYKUX U XEMU)-
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CKMX 0COOMHA 3em/buLITa, KopUwheHe cy npoceuy-

He BPeaHOCTU GU3UYKUX U XeMUjCKUX ocoduHa

3eM/bULLTA 33 AeTePMUHUCAHe BapujeTeTe YepHo-

3ema. Ha negonowkum npodpunmma je n3spLueHo
y31MMakbe y30paKa 3a nadopaTtopujcke aHanuse.
Mopdonoluka rpaha aetepmmHUcaHnx npodu-
naje cnegeha:
— YepHo3em BapujeTeT KapOOHATHM:
A _—-C,

— YepHosem BapujeTeT nocmeheHu:
A-A(B)-C

— YepHo3em BapujeTeT KapOOHATHO Or/iejeHu:
A-C

— MoYBapHO r1ejHO NOATUN XUMNOTNejHO
A -G

— MouBapHO rejHo NoATMN XMNoraejHo dopma:

KapOOHATHO, 3aC/1latbe€HO U a/IKaIM3UPaAHO
Asa - GI’
— Conomey,
Of - BtNa - CCa

Y nadopatopuju MHCTUTYTa 33 HU3UjCKO LWYy-
MapCTBO U KMBOTHY CpeauHy, ypaheHe cy OCHOB-
He PU3nUKe, BOAHO-Ba3AyLIHE U XeMUjCKe aHaNu-
3e 0codMHa 3eM/bULLITa MO METOA0/0TUjU AaTOj Y
npupyyHuumma (Bosnjak et al., 1997 n Hadzic
et al., 2004):

MpoyyeHe cy cnegehe dpusmuke ocoduHe 3e-
msbuwTa (Bosnjak et al., 1997):

— rpaHynomeTpujcku cacTas (%) no mehyHapoga-
HOj b-nuneT meTtoau, ca NnpMNpPemMmom y HaTpum-
jym nupodocdaty

— 3a pa3BpCTaBakbe YecTuLa rpaHy1o0MeTpmjcKor
cactaBa KopuwheHa je Knacudukaunja Atle-
berg-a
XemujcKka cBojcTBa ogpeheHa cy no cnegehum

meTtoaama (Had?zZic etal., 2004):

— cagprKaj xymyca (%) ogpeheH je no TjypuHy y
moaudurKaumju Cumakosa (1957)

— cagpxaj CaCo, (%) sonymeTpujckn Scheiblero-
vim KanumMmeTpom

— pH y H,0 KOHAYKLUMOMETPMjCKM Ca KOMOUHO-
BaHOM eneKkTpoaom Ha Pagmometap pH meTtpy

— Ccajpaj yr/beHWKa U asoTa cna/bMBatbem y
CHN Analyzer.

MpocTopHa aHanM3a pacnpocTpakbera 3e-
M/bULLTA Y UCTPAXKMBAHO] ra3fAnHCKOj jeANHULM je
ypaheHa y nporpamckom nakety ArcGlS 10.5, Ko-
puwherbem anata Spatial Analyst Tools. Ha ocHoBy
anarta Spatial Analyst Tools je nspauyHaTta nospm-
Ha I, lopocnoBayke wyme”. Spatial Analyst Tools
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je nmocnyXuno 1 3a NPOCTOpHY aHanu3y pacnpo-
CTParbEHOCTU AYySUHE XYMYCHO aKymMynaTMBHOT
XOPW30HTa, PU3MONOLIKM aKTUBHE AyOUHE U TEK-
CTYpHOr cacTaBa 3em/bMuLUTA.

MNopaum o cacTojMHCKUM KapaKTepucTukama cy
[TV Ha OCHOBY MOAAaTaka O OCHOBM 3a ra3goBakbe
wymama 3a [ ,[Jlopocnosayke wyme”.

MNpuKasnBake KNMMATCKUX NPUAKKA NoApYYja
je Be3aHo 3a nogaTke MeTeOPOJIOWKNUX Mepekrba
OCHOBHMX K/IMMATCKUX eleMeHata (cpese roau-
WHe 1 cpefHe MeceyHe BpefHOCTU TemnepaType
BasAyxa M KONMYMHU NafaBuHa) Ha KNMMATONO-
WwKoj ctaHmum Comdop 3a nepuog 1961-1990.,
1971 - 2000., 1981 -2010., nogaun npeysetu u3
roguniwraka PXM3.

PE3YATATHU UCTPAJKUBAIbA

Ha cavum 1 v 2 pat je npukas reorpadcKor no-
noxaja [ “lopocnosayke wyme”.

Cpearba rogmilkba TemnepaTypa Basgyxa je 3a
pedepeHTHU nepuog 1961 — 1990. usHocuna

Cnuka 1. Monoxaj I, lopocnoBayke wyme”
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MpadukoH 1. Cpeatba TemnepaTypa Basayxa y pedepe-
HTHUM NepUoAMMa - METEOPOIOLLIKA cTaHnLa Combop

10,5°C. Y pedepeHTHOM nepmoay 1971 — 2000. je
Aowno go nosehara cpegre roauiibe Temnepa-
Type Basayxa Ha 10,8°C, a y pepepeHTHOM nepuo-
oy 1981 —2010. je 3abenexkeH Aasby NopacT Bpes-
HOCTW cpefikbe roAuLlrbe TeMMnepaType Basayxa Ha
11,2°C. Hajsehe nosehare TemnepaTypa Basayxa
y nopeheHnm pedepeHTHUM pa3god/buma je 3a-
benexxeHo y jyHy, jyny u asrycty meceuy (rpadu-
KOH 1).

Cnuka 2. lpanunue N, [lopocnoBayke wyme”
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FpaduKoH 2. KonnumHa nagasuHa y pedepeHTHUM
nepvoavma — MeTeoposoLKa ctaHmua Comdop

loauiba KoNMYMHA NafaBuHa je y pedepeHT-
Hom nepuogy 1961 — 1990. éuna 583,5 mm, y pe-
depeHTHOM nepuoay 1971 — 2000. je dSuna HewTo
HU¥Ka 579,6 mm, OOK je y pedepeHTHOM nepuoay
1981 — 2010. 6mna HewTo BULIA M U3HOCUAA je
612,2 mm. Hajseha oactynaka cy 3adenexkeHa 3a
mapT 1 centemdap (rpadmKoH 2).

Y I ,[opocnoBayke Wwyme” je Ha OCHOBY NoAa-
Taka M3 OCHOBe rasfoBara Wymama odpacso
360,85 ha, a sommHaHTHa BpcTa apseha je darpem
(Robinia pseudoacacia L.) Koju ce jaB/ba Ha 255,86
ha. NMpema 3actyn/beHocTu cnege uep (Quercus
cerris L.) n xpacT nyxxmakK (Quercus robur L.). Y T)
»AopocnoBayke wyme” je 3adenekeHo He3HATHO
ydyewhe upHor opaxa (Juglans nigra L.), nosbcKor
jaceHa (Fraxinus angustifolia Vahl.) u rnegnunje
(Gleditsia triacanthos L.) (tabena 1).

Tadena 1. MpocTtopHo yyewhe BpcTa gpsehay I, [Jo-
pocnoBauke wyme”

BpcTa MoBpLnHa %
Barpem 255.86 70.90
Lep 47.72 13.22
Xpact nyxmak 31.49 8.73
LipHu1 opax 22.27 6.17
Mosbeku jaceH 2.83 0.78
nepnunja 0.68 0.19

3em/bUwwTa cy odpasoBaHa Ha /iecy U neco-
JIMKUM CEAMMEHTMMA Kao reosIoWKoj Noano3n
(Zivkovi¢ et al., 1972). Mogen TepeHa yKasyje Ha
nspaxeH mukpopesbed (cnunka 2). Hajseha 3adene-
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YKeHa BUCUHA Y ra3guHCKoj jeanHmum je 91,19 m,
[OOK je Hajmatrba 3adenexkeHa BuUcKMHa 82,88 m.

M3paxkeH muKpopesbed je nokasatesb moryher
nojaB/buBarba ogpeheHnx TUNoBa U HUMKKUX CUCTe-
MaTCKMUX jeAHWHMLA 3emsbuwTa. U3 HaBeaeHor
passniora je u3BpLeHo nopehere concTBeHUX UC-
TpakuBarba ca noctojehom Kaptom (Nejgebauer
et al., 1971). Y rasguHcKoj jeaMHuumM cy npema
uctpaxkmsarbnuma Nejgebauer et al., (1971) us-
[BOjeHa TpY TMNA 3eM/bULLUITA: YEePHO3EeM, COMO-
HeL, U puTcKa upHMua. Kog yepHosema je Ha Hu-
BOY noATUNa W34BOjeH NoATUMN Ha necy u
NIECONIMKMM CEAMMEHTUMA, 0K Ce Ha HUBOY Bapu-
jeTeTa n3aBaja nocmeheHu BapujeTeT YepHO3eMma.
lNopena Ha HUXe cucTemaTcKe jeanHuLE 3eM/bu-
LUTa KOA, PUTCKe LIpHULLE je YC/I0BU/IO U3aBajarbe
KapboHaTHor Bapujeteta (Nejgebauer et al.,
1971). Pe3yntaTv NpeTxoAHO HaBeAEHUX UCTPAXKMU-
Batba YKa3yjy Ha XOMOTeHOCT 3eM/bULLIHOT NOKPU-
Bayva, dyayhu aa je Ha 96,07% nospwmHe (365,86
ha) somunHaHTaH jegaH BapujeTeT YepHo3ema - no-
cmehenu (cavka 4 n tabena 1). Ha npeocranoj no-
BpwuHM cy Nejgebauer et al., (1971) ytBpaunn
nojasy cosomeLa.

Y3eBLlWM y 063np moaen TepeHa, y cnposese-
HUM UCTparKMBarbMMa je yTBpheHo aa je npocTop-
HO HajpacnpocCTparbeHUjU YepHO3eM, U TO Ha
96,97% (365,86 ha) ykynHe nospLumHe. Ha ocHoBy
nofaTaka NpocTopHe aHanuse je godujeHo aa

-

- High : 91.1926

Low : 82.8895

Cnuka 3. Mogen TepeHa y [ ,JopocnoBauke wyme”
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Tabena 2. YnopegHa aHanM3a pacnpocTparbeHocTn 3embuwwiTa y I, [lopocnosayke wyme”

Hejredayep etal. 1971

Fanwh et al. — cnpoBeseHa UCTparkMBaka

Tun

Tun

Bapujeter MNoBplinHa % Bapujeter MNoBplwmnHa %
3em/buiITa 3em/bMLUTa
KapdoHaTtHu 266,40 69,96
YepHosem  [MocmeheHn 365,86 96,07 NocmeheHu 61,10 16,05
YepHo3em ! !
KapdonarHo 41,72 10,96
ornejeHu
Conomely, 12,58 3,31 MougapHo 10,44 2,74
rnejHo dopma:
3emsbuiuTe
. KapOOHaTHO, 1,05 0,28
PuTCKa cyotun 3acnakbeHo n
T KapdoHaTHM 2,35 0,62 XMNOMNEHO  anKasmM3UpaHO
Conomel, 0,08 0,01

KapdoHaTHM BapujeTeT yepHo3ema odyxBaTa
266,40 ha (69,96 % yKynHe NoBpLUNHE ra3guHCKe
jeamHuue-cnuka 4), nocmeheHu BapujeteT yepHo-
3ema je getepmMmnHuUcaH Ha 61,10 ha, a BapujeTter
KapOoHATHO ornejaHor yeHosema Ha 41,72 ha
(cnuka 4 v Tadena 2). Ha npeocTtanoj NnoBpLIMHU
oA 3,03% je yTBpheHo MOYBapPHO MEejHO 3eM/bU-
LITe U CoNnomeLl,.

AHanusupajyhu nopatke, y oda cnyyaja je
yTBpheHo aajey [ ,JopocnoBayke wWyme” Haj3a-

CTYN/bEHMUjU TUM 3eM/bULLTA YepHO3eM. PasnuKa je
y Tome WTO je Ha Kaptu Nejgebauer et al.,
(1971) ytBpheH camo jenaH BapujeteT — nocmehe-
HW, @ Ha OCHOBY MoAgeNa TepeHa youeHa je ande-
peHumjaumja Ha Tpu BapujeteTa (KapdoHaTHM, Kap-
6oHaTHO ornejaHu M nocmehenu). pyra duTHa
pasnuKa je ga ce y NpoyyaBaHoj ra3agmMHCKoj jean-
HUUM y ogHocy Ha Nejgebauer et al., (1971) He
nojassbyje pUTCKa LpHMLA Kao TUN 3eM/bULLTa,
Hero je yTBpheHo MOUYBapPHO INEjHO 3eM/bULLITE.

[ ] MousapHo rmejHo semmmwe
B Pyrcra uphnua
[ conomey

B ieprosem eapujerer nocmenern

|

-

Conowey

|:| Mou4BapHO rNejHO NOATHUN XMNOIMEjHO hopma:

- MOU4BaPHO IMejHO NOATHN XMMNOTMEjHO
- YepHo3semM BapujeTeT kapGOHATHO OrnejeHn
[ Ueprosem apujerer noemehenm

[ ] YepHosem apwjerer kapBokarHu

Cnuka 4. JleTepMUHUCaHM TUNOBK 3eMbuwiTa y I
LAopocnosauke wyme“ —Hejredayep et al. 1971

Cnuka 5. [leTepMmuHMCaHN TUNOBU 3emsbuita y [
LJAopocnosauke wyme”
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Ta6ena 3. MpaHyNOMETPUjCKM CacTaB M TEKCTYPHA Kaaca penpeseHTaTuBHUX npoduna

y [ ,0opocnoBayke wyme”

CucTeMaTcKa . FpaHynometpujcku cactas %
jeanHnua XopusoHT Aybuna KovnaH CutaH TekctypHa Knaca
tm Py MNpax [nuHa
3em/bULliTa necak necak P
YepHosem A, 0-57 6.9 330 387 214 Wnosaua
KapSoHaTHM C., 57-110 11.9 16.8 41.3 30.0 [NMMHOBMTa MNoBaYa
A 0-25 1.6 40.5 40.9 17.0 Mnosaua
Heprozem A(B) 25-80 0.5 365 250 380  [AMHOBMTA MnOBaua
nocmehexmn
C 80-130 2.7 29.7 41.2 26.4 Mnosaua
YepHozem A, 0-74 4.2 384 300 274 FnnHoBWTa nnosava
KapdoHaTHo MecKoBUTO-IIMHOBUTA
ornejeHn C 74-100 2.0 45.6 26.6 25.8 AioBaYa
MougapHo mejro A 0-45 2.7 30.7 259 407 MuHa
XUMornejHo @
MouBapHO rejHo
XunornejHo popma:
KapOOHaTHO, A 0-50 3.2 25.7 24.4 46.6 MuHa
3aCNakbEHO U
aNlKannsnpaHo
O, 0-15 19.5 40.3 30.4 9.5 lMeckoBuTa nnoBava
Conomely, . 15-94 2.1 18.3 26.9 52.7 MuHa
94-140 3.7 34.9 36.4 25.0 Mnosaua

Ca

Ha penpeseHTaTBHUM Npoduanma UcTparku-
BaHMX CUCTEMATCKMUX jeAUHMLLA 3eM/bULLITA YyOUaBa
ce (tTabena 3) aa AyduHa XyMycHO akymynaTUBHOT
XOPWM30HTa Bapupa o4 15 cm (conotbew) 4o 74 cm
(4uepHO3em BapujeTeT KapHOHATHU ornejeHu). du-
3MO/OLWKKN aKTMBHA AyduHa npoduna je y ucrpa-
YKMBAHOj ra3gMHCKO] jeAMHULN Npe cBera ycno-
B/beHa nojasom B u C_ xopusoHaTa (caunka 6).
Pasnuke y aucTpmdyLmjn XymycHO akymynaTMBHOr
XOPW30HTa U GU3INONOLLKM aKTUBHE AySuUHe npo-
dunna Ha NoBpPLUMHM ra3guHcke jeamHuue ,[opo-
CNoBayvKe Wyme” cy npMKasaHe Ha canKkama 6 u 7.

Ha ocHoBy guctpudyumje aydbuHe xymycHo
aKYMyNaTUBHOT XOPU30HTa M GU3NONOLIKN aKTUB-
He ayduHe npoduna youyaBajy ce pas/iMKe No CBUM
TUNOBMMA 3€MJ/bULLTA HA HUBOY ra3guHCKe jeau-
Huue ,[lopocnoBauke wyme”,

Ouctpndyumja TEKCTYpHOr cacTaBa XymMyCHO
aKyMyNnaTUBHOI XOPM30HTa Ha HUBOY rasAuHCKe
jeQHVHULE je NpuKasaHa Ha canum 7.
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AHanu3a rpaHysioMeTpujcKor cactasa no aydu-
HW npodwuna yKkasyje ga ce pagm o 3eM/bULLITUMA
ca nosehaHum npoceyHum yyewhem cagprkaja
dpakumje ykynHe runHe (og 60,4% Ha conomeLy
[0 68,8% Ha MOYBApPHO MejHUM 3eM/bULLTUMA —
Tabena3). MNpoceyHun cagp:kaj ppakunje yKynHe
rnvHe no ayduHu npodurna Kog YepHosema je dmo
61,1%, c TMM Ja je Hajmarba BpegHOCT 3adenexe-
Ha Ha BapujeTeTy KapOoHaTHO Or/iejaHOM, a HajBe-
ha Ha BapujeTeTy KapdoHaTHOM. Y XyMyCHOAKyMy-
NaTUBHOM XOPW3OHTY je Hajsehe yyewhe
dpaKLmje yKynHe mvHe 3adenexeHo Koa MoYBap-
HO rNejHUX 3em/buLLTa (80 71%), a Hajmatbe y co-
nowbeuy (40,3%). Hajmarbu cagprkaj ¢pakuumje
YKYMHE [IMHE Y XYMYCHO aKyMy/naTUBHOM XOpW-
30HTY KOA, YepHo3eMa je d1o Ha BapwujeTeTy Kap-
6oHaTHO ornejaHom 57,4%, a Hajsehu Ha Bapuje-
TeTy KapdoHaTHOM. TeKCTYpHM cacTaB 3eM/bULLTA
Y XYMYCHO aKyMy/laTUBHOM XOPU3OHTY je Bapupao
0/l MecKoBWTe UioBaye (conorbeLy), 4O MMHOBUTE
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CnuKa 6. MpocTopHa pacnopakeHocT AyOuHe Xymy-
CHO-aKyMyNaTUBHOT XOPU30HTA

nnoaye — npeosnahyjyha Kog MouBapHO rnejHux
3em/bMLUTa.

XOPU30HTU UCTPAXKMBAHUX 3EM/bULLTA UCNOA,
XYMYCHO aKyMy/naTUBHOT ce (M3y3eB YyepHo3ema
ornejaHor) oanukyjy Behum cagp:kajem dpakumje
npaxa+runHe, LUTO YCN0B/bABa U , TEXKU " TEKCTYPHM
cacTaB 3eM/bULLITA (O MECKOBUTO-IIMHOBUTE MU0~
Baye [0 IMuHe).

PeaKuuja 3emM/bULLIHOT PacTBOPA je Y XYMYCHO
AKYMY/IaTUBHOM XOPU30HTY 3eMJbULLUTa C1ado Ku-
cena po kucena (tadena 4). Ca gydvHom npoduna,
peakuuja 3em/buLIHOT pacTBopa pacTe, ay B, i
C., je yrepheHa jako ankanHa peakuuja (8,9).

Caapkaj kapboHaTa je BUCOK M pacTe ca ayou-
HOM npoduia Ha CBUM CUCTEMATCKUM jeAnHULLa-
Ma 3eM/bMWTa. Y MAaTUYHOM CYNCTPATy CaApKaj
kapdoHaTa npenasu 20%. Xymycom cy cpeare
[06po ode3beheHn XymycHO akymMynaTUBHM XOpU-
30HTM YepHO3emMa OrajrbayeHor U YyepHosema
or/iejaHOr, Kao M MOYBAPHO 1ejHO 3eM/bULLTE U
conomel,. M3yseTak je XyMyCcHO akymMynaTUBHU XO-
PU30OHT YepHO3eMa Koju je fodpo odesdbeheH xy-
mycom (5,53%).

~ -

[J2476-52.04
| 52.04 - 64.69
[ 64.69- 73.97
I 7397 -82.97
I 5297 - 96.47

.3 "’

D MeckosuTa unosaya
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Cnuka 7. MNpocTopHa pacnopareHOCT GU3MONOLKN
aKTuBHe ayouHe npodunay I, Jopocnosayke wyme”

Cnuka 8. TeKCTypHM cacTaB 3em/buLITa Ha HUBoy )
,dopocnosauke wyme”

69



3opaH lanunh, PageHko Mowapal, AneH Kuw, 3opanH Hosuwmh, Bepuua Bacuh, CpeteH Bacuh, Buoneta baduh

Tabena 4. XemujcKke 0codMHe 3eM/bULITA penpe3eHTaTUBHUX npoduna y [, [JopocioBayke wyme”

i CaCo C N Xymyc
CucremartcKa jegMHuua XOPISONT AyéuHa pH 3
3emM/bULUTA cm yH,0 % % % %
YepHosem A, 0-57 6.06 1572 321 0133 553
KapdoHaTHM Ce., 57-110 7.73 20.66 1.29 0.059 2.23
A 0-25 6.78 16.55 1.69 0.128 2.92
Heprosem A(B) 25-80 594 1695 141  0.098  2.26
nocmeheHu
C 80-130 7.73 20.34 0.49 0.068 0.93
A 0-74 5.80 15.51 0.95 0.114 1.64
YepHo3em 8
KapdoHaTHO ornejeHn C 74-100 7.60 18.14 0.69 0.085 1.19
MougapHo rnejo A 045 698 1621 096 0093 190
XUNor/iejHo E
MouBapHoO rnejHo
XunornejHo ¢opma: KapdoHaTHO, A 0-50 6.71 17.64 0.87 0.083 1.80
3aC/1akbEHO M aNKaN3MpPaHo
O, 0-15 5.5 1.65 1.94 0.188 2.79
Conomel, - 15-94 8.9 2.48 0.67 0.068 0.87
- 94-140 8.9 24.36 0.24 0.025 0.43
ANUCKYCHUJA 2011). Y 1) ,JopocnoBayke Wyme” ce Kao orpaHu-

KapTuparbe pacnpocTpatbeHoCTU 3emM/bUuLLTa
Ha NOKaNHOM HMBOY NpeacTas/ba moryhHocT no-
dosblatba rasgoBarba Wymama (Galié et al.,
2017). MoTpeda gasbux UCTpaxKmnBarba ce Hamehe
380r youeHuMx pasivKa U3 Jo cafa AOCTYNHUX Mo-
nataka Nejgebauer et al., (1971) v cnpoBege-
HUX UcTpaxusarba Galié et al., (2017, 2017/a) 3a
noApydje rasanHcKux jeamHuue “bparbeBuHa” u
,MYK/baHCKM pUT”, Y UCTparKMBAHO] rasanHCKOj
jeauHuum (JopocnoBayke wWyme) je Takohe yTBp-
hHeHa pasnvKka y pacnpoTpakeHOCTU CUCTEMATCKUX
jeanHuua 3emsbmwTa y ogHocy Ha Nejgebauer
et al., (1971). Npema ncTparkuBarbMma je aoduje-
Ha Makba NOBPLUMHA NoA YepHO3eMOM, BapujeTeT
nocmeheHu 3a 80% y oAHOCY Ha NPEeTXoA4Ha UCTpa-
uBarba. Ha Hajsehem geny nospwuHe (70% nan
266,40 ha) je neTepMmmHUCaH YepHO3eMm, BapujeTeT
KapdoHaTHU. YepHo3em BapujeTeT KapdoHATHU je
TUNMYHO NO/LONPBUPEAHO 3embuTe (Zivkovié
et al., 1972), ay ceBepo3sanagHom aeny bauke je
MECTUMMUYHO MOLWYyM/baBaH 300r HEMOBO/bHUX
0CO0dMHA 3emM/bMLLITA Kao orpaHuyasajyher dpakTo-
pa 3a nosbonpuBpenHy npoussogwy (Galié,
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yaBajyhu ¢akTop 3a nosbonpuBpeaHy Npov3BOA-
HY jaB/ba noBehaH cagpikaj dpaKkumje yKynHe rmu-
He. Ca NpouM3BOAHOr acnekTa 3a LYyMapcTBo,
YyepHo3em BapujeTeT KapOOHATHWU KapaKTepuLue
ayTomopdHM TUN reHese, a ca nosehaHom Kapdo-
HaTHoOWHhyY ce CBPCTaBa y CYyB/bU CTAHWULIHM TUN
OHOCHO Y BapujeTeT YepHO3eMa ca Makbe NoBOJb-
HUM OCOOMHaMa 3a rajerbe APBEHACTUX BPCTA.

Ha maw0j nospwuHu je y I, [JopocnoBayke
wyme” feTepMUHUCAH YepHO3EeM, BapujeTeT Kap-
6oHaTHM ornejeHn. MospLlumHa je ceera 41,72 ha
OfHOCHO OKO 11% yKynHe nospwunHe. Cam npouec
reHese je yc/10B/beH U AOAATHUM BNAXKEHEM LITO
ynyhyje Ha dosbe yciioBe 3a rajerbe ApPBEHACTUX
BPCTa, a Mpe cBera xpacTa /Ny}raka. Y gocaja-
WHWUM UCTPAXUBAFHKUMA, Y CIMYHUM efadCKum
ycnosuma, y I ,,Puctosava” n I, bpartbeBunHa“ ge-
bUHUCAHM Ccy BUCOKO BpeaHM TUMOBM LyMa XpacTa
nyxmaka (Gali¢ etal., 2015a, Gali¢ et al., 2017a).
Ha mouyBapHO rnejHOM 3eM/bULITY (MOBPLIMHA
11,49 ha) ce o4eKyje cMatberse NPOAYKTUBHE Cro-
cobHOCTM Wyma 3860r Make NOBO/baHMX YCI0Ba 33
rajeroe ApBEHACTUX BPCTA, AOK CONOHEL, 3ay3uma
He3HaTHY NMOBPLUMHY Ca 3aWTUTHOM PYHKLMjOM.
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MosehaH caap:Kaj ppakumje yKynHe rnuHe je
YC0BUO AeTepMMUHUCAbE 3eM/bULITA ,Texer”
TEKCTYPHOT CacTaBa, TaKo Aa je Y XYMYCHO aKymy-
NIATUBHOM XOPM30HTY YepHO3ema Bapupao of,
MnoBaye 40 MIMHOBUTE MnoBaye. TEKCTYPHMU ca-
CTaB uioBaya je yTBpheH 3a uepHo3em BapujeteT
KapdoHaTHM 1 nocmeheHun, 40K je 3a BapujeTeT
KapOoHaTHM ornejeHn yTepheHa TeKCTypHa Knaca
rMMHOBUTA MnoBayva. HaseaeHa ocoduHa moxe
OUTW M enMMUYHO orpaHmMyaBajyha 3a noctnsare
Behe NPoAYKTUBHOCTU LUYMCKMX CaCTOjMHA Y ra-
3[INHCKO] jeanHMumn c od3mpom aa je ytBpheH
,TEXM" TEKCTYPHM cacTaB y O4HOCY Ha UCTPaXKUBa-
tba Zivkovic et al., (1972).

Ocum HaBeZeHux orpaHuyaBajyhux ¢akTtopa
Ha NPOW3BOAHOCT LUYMCKUX CaCTOjUHA Y UCTPAXKMU-
BaHOj ra3gMHCKOj jeaHULM MOXKe yTULLATU U GU3un-
O/IOWKM aKTUBHa AyOuHa npoduia ycnos/beHa
B, 1 C_, xopusoHaTtuma. Hajsehu cagpskaj dpak-
umje npaxa+rauHe je ytepheH y B XOpU30OHTY
(6nmn3y 80%) n konounaHe ravHe (52,7%) Ha 15 cm
aydunHe Koz conorbela WTo je U GU3MONOLLIKM aK-
TMBHa ayOuHa npodwuna, Kao U cagpkaj KapodoHa-
Ta npeko 20% y TMNOBMMA 3eM/bULUTA YEPHO3EM U
conomel (lvanisevic etal., 2006., Gali¢, 2011).

CapgprKaj Xymyca 1 asoTa onagajy ca noseha-
wem ayduHe npoduna, WTO je y CKNady ca goca-
JallUM UCTpaxmBarkma (Zivkovié et al., 1972,
IvaniSevic¢ etal., 1999, IvaniSevi¢ et al., 2006.
Gali¢ etal., 2015).

3AKAYYIH

McTparkmBarbMma je yTBpHeHo Aa MMa 3HaTHUX
OACTYyNakba Y OAHOCY HA NPETXOAHO AOCTYMHE UH-
dopmaumje o 3emsbULLIHOM nokpueady (Nejge-
bauer et al., 1971) n kao TakBe &u ce Tpedane
y3eTu y pasmaTtparbe NPUIMKOM npoLeca naaHu-
patba rasgoBarba Yy rasguHcKoj jeanHuum ,opo-
cnoBayke wyme”,

Ha HajBehoj NoBpLINHM je y ra3AnHCKOj jeaHu-
um ,,JopocnoBauke WwWyme” aeTepmMUHUCAH YePHO-
3eM Kao Haj3acTyn/beHunja cMcTemaTcKa jeanHmua
3eMJ/bULLITA, WTO je Y CKAaZy ca AOCTYMHMM Nnoja-
umMma (Nejgebauer etal., 1971).

Mpema nctpaxknmBarMMa je youeHa 3HaTHa pa-
3/1MKa y 3aCTyN/beHOCTU BapujeTeTa YepHo3emMa y
I, Jopocnosauke wyme“. Hajsactyn/beHnju Bapu-

jeTetu cy KapdoHaTHM, NOTOM KapboHaTHO orneje-
HW 1 nocMmeheHu, LWTOo je 3HAaTHa pasfnKa y ogHoCy
Ha goctynHe nogatke (Nejgebauer et al. 1971).

Ha Hajsehoj NoBpLUNHM - YepHO3EeM BapujeTeT
KapOoHaTHM — je 380r ayToMopdHOT TUNa reHese un
BMCOKOI cafprKaja KapdoHaTa CBPCTaH Yy CyB/bU
CTaHULLHKU TUMN Ca Makbe NOBO/bHUM OCOOMHaMa 3a
rajere ApBEHaCTUX BPCTA.

Matby NOBPLUMHY KapaKTepuLLe nojasBa YepHo-
3ema, BapujeTeT KapOoHaTHM ornejeHn (11% ykyn-
He NOBPLUMHE) ca MOBO/bHMM YC/I0BMMa 32 rajerbe
BMCOKOBPEAHMX TUMOBA LUYyMa XpacTa Ny»KHaKa.

Ha marbe noBosbHe yc/oBe 3a rajere ApBeHa-
CTUX BPCTA Yy OBOj ra3gMHCKO] jeAHULU MOKE YyTU-
LaTh M Marba GM3MOJOLLKM aKTUBHA AyOUHaA Npo-
dwnna ycnoswerHa B, 1 C_ xopusoHaTUMa Ha
CONOHeLy OAHOCHO Ha YepHO3eMy BapujeTeT Kap-
OOHaTHM 1 YepHO3em BapujeTeT nocmeheHu.

TeKCcTypHM cacTaB Y XyMyCHO aKyMy/laTUBHOM
XOPU30HTY YepHO3ema ce Kpehe oa nnosaye Ao
rIMHOBUTE U0BaYve

CapfpKaj xymyca v a3oTa onaga ca noseharem
ayduHe npodwuna, WTo je y ckaagy ca gocapa-
LWHUM UCTPAKMBAbMMA.

McTpaskmnBarba MOTy MOCAYXKUTU 32 KOPEKLUjy
nsdopa Bpcte gpsehay I, [lopocnosBayke wyme”.

HanomeHa: Pag je peann3oBaH y OKBMpY Npo-
jekTa PuHaHcupaHor og cTpaHe MuHUCTapcTBa
npocBeTe, HayKe M TeXHONOLLKOr pa3Boja Peny-
6nuke Cpbuje.
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Abstract: This paper analyzes the spatial distribution of different soil types and
soil systematic units in MU ,,Doroslovacke sume”. The most common soil type is
chernozem, primarily of calcalourus type. Research has shown that the soil types
secondary in prevalance are calcalourus gleyed and brownized, which is a finding that
significantly differs from the previously available data.

Calcalourus variety of chernozem, which is characterized by its automorphic genesis
and high content of CaCO,, is a drier site type and therefore offers less favourable

conditions for cultivation of tree species.

The analysys of spacial distribution was followed by study of soil properties.

Keywords: Doroslovacke forests, soil spatial analysis, soil properties.

INTRODUCTION

Spatial analysis of soil types distribution in
management units in Serbia has been relatively
slightly studied. The available data on spatial dis-
tribution of soil, collected in research so far, indi-
cates only to small extent the real production po-
tential in management units.

All before mentioned studies confirm a signifi-
cant discrepancy between available data on soil
cover (Nejgebauer et al., 1971) and actual soil
distribution at management units (Ristovaca, Mu-
zljanski rit and Branjevina). Mapping of the soil
potential presents an opportunity to improve for-
est management by defining site conditions (Gali¢
et al., 2015, Gali¢ et al., 2017) and selection of
tree species optimal for the defined conditions
(Tomié¢, 1992, IvaniSevi¢ et al., 1999,
Ivanisevié etal., 2008, Gali¢, 2003, 2011).

Forests in MU ”Doroslovacke Forests” are of a
protective character and according to the Soil clas-

sification of Yugoslavia (Skori¢ et al., 1985) they
can be of automorphic, hydromorphic and halo-
morphic order. On the investigated area, forests
appear on chernozem that is at various stages of
degradation processes. (Simi¢, 1987, Gali¢,
2003, 2011, Gali¢ et al., 2009, 2015). Out of halo-
morphic order soil types, the one that stands out
with potentialy poor production characteristics is
solonetz (Ivanisevi¢ et al., 2006, 2008, Gali¢,
2003, 2011, 2017).

The objective of this paper is to determine spa-
tial soil type distribution and the most relevant soil
properties for cultivation of appropriate tree spe-
cies in MU "Doroslovacke Forests”. Mapping of soil
types prevalence and of lower systematic units is
necessary due to the observed discrepancy be-
tween the available data (Nejgebauer et al,,
1971) and investigations conducted (Gali¢ et al.,
2017, 2017/a) for “Branjevina” and “Muzljanski
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rit” units. Conducting the research will offer a
clearer picture of the soil potential of this area and
characteristics of soil types and lower systematic
units represented in MU “Doroslovacke Forests”.

MATERIAL AND METHODS

Research has been carried out in MU “Doro-
solovacke forests” (picture 1 and picture 2.). Prior
to the selection of sites for pedological research,
digitization of area of management unit was per-
formed, including the development of a 3D terrain
model. Following the design of the terrain model,
a selection of sites for pedological studies was car-
ried out, depending on the micro-relief conditions.
Opening of pedological profiles, detailed morpho-
logical description and definition of soil types
(Skori¢ et al., 1985) was carried out at represent-
ative localities of the management unit. The num-
ber of needed pedological profiles for mapping
purposes is in range between 3-5/100 ha. Based
on this standard, 15 profiles have been opened in
MU “Doroslovacke Forests”. The completed analy-
sis determined that one profile was opened on
solonetz and three profiles on eugley. The rest of
profiles were opened on other varieties of cher-
nozem type.

Due to slight deviations of physical and chem-
ical properties of the soil, average values of physi-
cal and chemical properties of soil were used, for
the determined varieties of chernozem. On the
pedological profiles, samples for laboratory analy-
sis were taken.

The morphological structure of determined
profiles are:

— Chernozem, of calcareous variety

A —-C

- Cherrr:(;zerr;i of brownized variety
A-A(B)-C

— Chernozem, of calcareous gleyed variety
A -C

— Eugley, hypogleyic subtype
A -G,

— Eugley, hypogleyic subtype: calcareous, salin-
ized and alkalzed
Asa - GI’
— Solonetz
Of - B, Ce.

The laboratory of Institute of Lowland Fores-
try and Envirnoment performed the basic physical
and chemical analysis, according to methodolo-
gy given in manuals (BoSnjak et al., 1997 and
HadZic¢ et al., 2004).

The following physical soil properties were
studied (Bosnjak et al., 1997):

— Particle size composition (%) was determined,
based on the international B-pipette method,
with the preparation in sodium pyrophosphate

— For soil particle classification, based on particle
size composition, the Atterberg’s classification
was utilized
The chemical properties were determined by

the following methods (HadZi¢ et al., 2004):

— the content of humus (%) by Turin’s method,
modification by Simakov (1957)

— the content of CaCO, (%) volumetric method,
by Scheibler unit calcimeter

- pH in H,O0 electrometric method with
combined electrode on Radiometer pH meter

— the content of C (%) and N (%) by CHN Analyzer
A spatial analysis of soil distribution in investi-

gated management unit was done in ArcGIS 10.5.
Utilizing its Spatial Analyst Tools tool, the surface
area of MU “Doroslovacke Forests” was calculated,
as well as spatial analysis of the distribution of hu-
mus accumulating horizon depth, physiologically
active depth and textural composition of the soil
was performed.

The data on the forest characteristics are
based on the management plan data for MU “Dor-
oslovacke Forests”.

The presented data of climatic conditions of
respective area is based on data obtained by me-
teorological measurements of basic climatic ele-
ments (yearly and monthly mean values of air
temperature and precipitation levels) at climatic
station Sombor, for periods between 1961-1990,
1971-2000, 1981-2010, and were taken from RHSS
annual reports.

RESULTS

Pictures 1 and 2 depict the geographical
position of MU “Doroslovacke Forests”.

The mean annual air temperature for the ref-
erence period of 1961 — 1990 was 10,5°C. In refer-
ence period 1971 — 2000 there was an increase in
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Graph 1. Mean annual air temeperature in reference
periods — meteorological station Sombor

mean annual air temperature to 10,8°C, and in the
reference period 1981 — 2010 there was a further
rise in the mean annual air temperature to 11,2°C.
The largest increase of air temperature in com-
pared reference periods was recorded in June, July
and August (Graph 1).

The annual precipitation in reference period
1961 — 1990 was 583,5 mm, in the reference period
1971-2000 was slightly lower at 579.6 mm, while in
the reference period 1981 - 2010 it was slightly

Graph 2. The annual percipitation in reference peri-
ods — meteorological stations Sombor

higher at 612.2 mm. The major deviations were re-
corded for March and September (Graph 2).
According to its management plan, MU ,,Dor-
oslovacke Forests” is covered in forest on 360,85
ha, with the dominant tree species being black
locust (Robinia pseudoacacia L.), covering 255,86
ha. Next in species prevalence are Turkey oak
(Quercus cerris L.) and pedunculate oak (Quercus
robur L.). Miniscule participation of black walnut
(Juglans nigra L.), narrow ash (Fraxinus angustifo-

Picture 1. Position of MU ,,Doroslovacke Forests”
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Picture 2. Area of MU , Doroslovacke Forests”
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Table 1. Spatial distribution of tree species in MU
,Doroslovacke Forests”

Species Area (ha) %
Black Locust 255.86 70.90
Turkey oak 47.72 13.22

Pedunculate oak 31.49 8.73
Black walnut 22.27 6.17
Narrow ash 2.83 0.78

Honey oak 0.68 0.19

/.

- High : 91,1926

Low : B2.8895

Picture 3. Terrain model in MU ,,Doroslovacke Forests”

lia Vahl.) and honey locust (Gleditsia triacanthos
L.) are recorded, as well (Table 1).

The soil is formed on the loess and loess-like
sediments as a geological basis (Zivkovi¢ et al.,
1972). The model of the terrain shows conspicu-
ous micro-relief (Picture 2). The highest recorded
altitude at MU ,,Doroslovacke Forests”is 91.19 m,
while the minumum is 82.88m.

The conspicuous micro-relief is an indicator of
the possible appearance of particular soil types
and lower systematic soil units. This is the reason
why a comparison between existing map (Nejge-
bauer et al.,, 1971) and results of our own re-
search was conducted. According to Nejgebauer
et al., (1971), three soil types were identified in
this management unit: chernozem, solonetz and
humogley. In relation to chernozem, its deter-
mined subtype is of loess and loess like sediments,
while its variety is determined to be brownized. In
case of humogley, as the lower systematic soil
units was determined calceourus varieties. (Ne-

-
[ IEugley
I Humogley
[ Solonetz
[ Chernozem
— brownized variety

Picture 4. Determined soil types in MU ,,Doroslovacke
Forests“—Nejgebauer etal. 1971

-

[ ISolonetz
[ Eueley — hyposleyic fom - calcaseous, saiized
and aikalized form

I Eugley — subtype hypogleyic
I Chemozem - calcareous gleyed
I chemozem — brownized

["] Chernozem - calcareous

Picture 5. Determined soil types in MU ,,Doroslovacke
Forests” — own reserach

jgebauer etal., 1971). The results of afore men-
tioned research indicates homogeneity of the soil
cover, since 96,07% of the area (365,86 ha) is cov-
ered by one dominant variety of chernozem - the
brownized (picture 4 and table 1). On the rest of
the area, Nejgebauer et al., (1971) determined
the occurrence of solonetz.
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Table 2. Comparative analysis of the distribution of soil distribution in MU ,,Doroslovacke Forests”

Nejgebauer etal. 1971

Galié et al. — own research

Soil types Varieties Area % Soil types Varieties Area %
calcareous 266,40 69,96
Chernozem Brownized 365,86 96,07 Chernozem Brownized 61,10 16,05
calcareous 41,72 10,96
gleyed
Solonetz 12,58 3,31 10,44 2,74
Eugley
subtype calcareous,
hypogleyic salinized and 1,05 0,28
Humogley calcareous 2,35 0,62 alkalized form
Solonetz 0,08 0,01

The terrain model developed from own re-
search, shows that the prevalent type is cher-
nozem, covering 96,97% (365,86 ha) of total area.
Based on spatial analysis data, the most common
varieties are calcareous, occupying 69,96% (266,40
ha) of management unit’s total area (picture 4),
while brownized were determined at 61,10 ha and
varieties of calcareous gleyed were observed on
41,72 ha (picture 4 and table 2). At the 3,03% of
the remaining area, eugley and solonetz were de-
termined.

Analyzing the data, both of the mentioned
case studies found that the most common soil
type in “Doroslovacke Forests” was chernozem.
The difference is that on the map of Nejgebauer
et al., (1971) only one variety of chernozem was
determined - brownized, and based on the terrain
model, differentiation of three varieties (calcare-
ous, calcareous gleyed and brownized) was ob-
served. Another important difference between
studies in question is that Nejgebauer et al,,
(1971) does not acknowledge participation of hu-
mogley, but does of eugley.

On representative profiles of determined soil
systematic units (table 2) it is notable that the
depth of humus accumulative horizon varies from
15 cm (solonetz) to 74 cm (chernozem, of calcare-
ous gleyed variety). The physiologicaly active pro-
file depth in the researched management unit is
primarily conditioned by the occurrence of B
and C_, horizon (picture 6). The differences in dis-
tribution of humus accumulative horizon and
physiological active profile depth on the teritory of
management unit “Doroslovacke Forests” are
shown on pictures 6 and 7.
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The noted variations amongst soil types found
at management unit “Doroslovacke Forests” are in
direct corelation with the distribution of humus
accumulative horizon depth and the physiological-
ly active profile depth.

The distribution of textural class of humus ac-
cumulative horizon on the teritory of management
unit is shown on picture 8.

The analysis of the granulometric composition
along the profile depth indicates that the soils in

[ ]o0.00-2431
[2a31-3737
I 37.37 - 49.33
I 49.33-64.20
I s4.20-86.32

Picture 6. Spatial distribution of humus accumulative
depth in MU ,,Doroslovacke Forests”
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Table 3. Granulometric composition and textural class of representative profiles

Granulometric composition %

il Horizom ReRtl i Textural class
systematic unit cm Coarse  Fine silt  Clay
sand sand
Chernozem A, 0-57 6.9 33.0 38.7 214 Loam
calcareous Ce 57-110 11.9 16.8 413 300 Clayed Loam
A 0-25 1.6 40.5 40.9 17.0 Loam
Chernozem AB) 2580 05 365 250 380 Clayed Loam
brownized
C 80-130 2.7 29.7 412 264 Loam
A, 0-74 4.2 38.4 300 274 Clayed Loam
Chernozem E——
calcareous gleyed C 74-100 2.0 456 266 258 O l‘(’)'amaye
Eugley A 0-45 2.7 307 259 407 Clay
subtype hypogleyic g
Eugley subtype hypogleyic
calcareous, salinized and A, 0-50 3.2 25.7 24.4 46.6 Clay
alkalized form
(o} 0-15 19.5 40.3 30.4 9.9 Sandy Loam
Solonetz b 15-94 2.1 18.3 269 52.7 Clay
C., 94-140 3.7 34.9 36.4  25.0 Loam
L) ‘,
[ ISandy loam
-Loam
-Clayed loam

[J24.76-52.04
52.04 - 64.69
[ 64.69 - 73.97
I 7397 -82.97
I 5297 - 96.47

Picture 7. Spatial distribution of physiological active
profile depth in MU ,, Doroslovacke Forests”

Picture 8. Textural class distribution in MU ,,Dor-
oslovacke Forests”
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question consist of increased average share of to-
tal clay content. (from 60,4% in solonetz to 68,8%
in eugley —table3). The average share of total clay
in chernozem profile depth was 61,1%, with the
lowest value of calceorus gleyed variety and the
highest of calceourous variety. In humus accumu-
lative horizon, the highest share of total clay was
recorded in eugley (up to 71%), and lowest in so-
lonetz (40,3%). The lowest content of total clay in
humus accumulative horizon of chernozem was
found in calcareous gleyed (57,4%), and the high-
est in the calcareous variety. The textural class in
humus accumulative horizon varied from sandy
loam (solonetz) to clayey loam, which is predomi-
nant in eugley.

With the exception of chernozem of calcare-
ous variety, the horizons of surveyed soils below
humus accumulative horizons are distinguished
with higher content of silt+clay, which dictates
“heavy” textural class (from sandy-clayed loam to
clay).

Soil pH in humus accumulative horizon is
weakly acidic to acidic (table 3). The pH acidity
grows with profile depth, whereasinB_andC_a
strongly alkaline pH (8,9) is observed.

Table 4. Chemical properties of representative profiles

The content of carbonates is high and it grows
with profile depth on all sytematic soil units. In
parent substrat, the content of carbonates ex-
ceeds 20%. The share of humus in humus accumu-
lative horizons of chernozems (brownized and cal-
careous gleyed), solonetz and eugley are average,
while the calcareous humus accumulative horizons
of chernozem are well supplied with humus
(5,53%).

DISCUSSION

Soil distribution mapping on local level is an
opportunity for improvement in forest manage-
ment (Gali¢ et al., 2017). The need for further
research is imposed by observed discrepancies
between previously avaiable data (Nejgebauer
et al., 1971) and own research (Gali¢ et al., 2017,
2017/a) conducted for management units “Branje-
vina” and ,,Muzljanski rit“. A discrepancy between
aformentioned case studies was also noted regard-
ing the distribution of systematic soil units at man-
agement unit “Doroslovacke Forests”. According to
the newest research, the area under chernozem of

CaCo C N Humus
Soil systematic unit Horizon 2 . PH 2
cm in H20 % % % %
Chernozem Amo 0-57 606 1572 321 0133 553
calcareous C., 57-110  7.73 2066 129 0059  2.23
A 0-25 6.78 16.55 1.69 0.128 2.92
Chernozem A(B) 2580 594 1695 141 0098 226
brownized
C 80-130 7.73 20.34 0.49 0.068 0.93
e A, 0-74 5.80 15.51 0.95 0.114 1.64
calcareous gleyed C 74-100 7.60 18.14 0.69 0.085 1.19
Eugley A 0-45 698 1621 096 0093  1.90
subtype hypogleyic z
Eugley subtype hypogleyic
calcareous, salinized and A 0-50 6.71 17.64 0.87 0.083 1.80
alkalized form
O, 0-15 5.5 1.65 1.94 0.188 2.79
Solonetz bt 15-94 8.9 2.48 0.67 0.068 0.87
C 94-140 8.9 24.36 0.24 0.025 0.43

Ca
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brownized variety is 80% smaller than what is
claimed in earlier research. At the largest area (70%
or 266,40 ha) calcareous chernozem was deter-
mined. Chernozem of calcareous variety is tipically
agricultural soil (Zivkovi¢ et al., 1972), but in
northwest area of Backa it is partly afforested, due
to unfavorable soil properties that are limiting fac-
tor for agricultural production (Gali¢, 2011). In
MU ,,Doroslovacke Forests” the limiting factor for
agricultural production is an increased fraction of
total clay. From a production perspective of forest-
ry, chernozem of calcareous variety is characterized
by automorphic type of soil genesis, and with an
increased carbonat in soil profile, it is classified as
a drier site type and considered to be a less favora-
ble chernozem variety for forest growing.

At a smaler area of MU ,Doroslovacke For-
ests”, chernozem of calcareous gleyed variety is
determined. The surface area occupied by this soil
type is merely 41,72 ha, or around 11% of the total
area of the management unit. Its soil genesis pro-
cess is characterized by additional water supply,
which implies better conditions for forest cultiva-
tion, especially of pedunculate oak. In previous
research in similar aedaphic conditions in MU ,Ris-
tovaca” and MU ,,Branjevina“ are defind a hughly
valuable pedunculate oak forest types (Gali¢ et
al., 2015a, Gali¢ et al., 2017a). On eugley (area of
11,49 ha) it is expected a decrease of productive
prospect of forests because of less favorable site
condtions for forest growning, while solonetz oc-
cupies insignificant area with protective function.

Increased content of silt+clay is contionited
determination of soils with , heavier” texural class,
so it is the textural class in chernozem in humus
accumulative horizone varied from loam to clayed
loam. The loam textural class is determined in
chernozem varieties calcareous and brownized,
while in variety calcareous gleyed the clayed loam
was determined. Mentioned properties may be
partly limiting for achieving higher productivity of
forests in management unit considering the ,heav-
iest” textural class according to previous research
Zivkovi¢ etal., (1972).

Except for these limiting factors on the produc-
tivity of forests in investigated management unit it
can be affect by physiologically active profile depth
conditioned by B, _and C_ horizons. The higher
content of silt+clay fraction is determined in B, _
horizon (near 80%) and clay (52,7%) on 15 cm

depth in solonetz - physiologically active profile
depth of solonetz- as well as carbonate content
over 20% in all chernozem varieties and solonetz
(lvaniSevic etal., 2006., Gali¢, 2011).

Content of humus and nitrogen decrease with
depth, which is in accordance with previous re-
search (Zivkovié et al., 1972, Ilvanisevi¢ et al.,
1999, Ivanisevic etal., 2006. Gali¢ etal., 2015).

CONCLUSIONS

This research has found that there are signifi-
cant deviations from the previously available infor-
mation on the soil cover (Nejgebauer et al.,,
1971), and it should be considered during the
management planning process in the MU ,,Dor-
oslovacke Forests*”.

On the largest area in MU ,,Doroslovacke For-
est” chernozem are the most common soil system-
atic unit. That is in accordance with previous re-
search (Nejgebauer etal., 1971).

According to a research is a significant differ-
ences in the distribution of varieties of chernozem
in MU ,,Doroslovacke forest”. The most common
varieties are calcareous, after them calcareous
gleyed and brownized, what is the differences to
the available data (Nejgebauer et al. 1971).

On the largest area — chernozem variety cal-
careous — is clasified in drier site type because of
automorphic soil genesis and high content of car-
bonates, which one is a less favourable properties
for forest growning.

The smaller surface is characterized by the ap-
pearance of chernozem varieties calcareous gleyed
(11% of total area) with favourable conditions for
growing of high valuated pedunculate oak forest
types.

On less favorable conditions for forest grown-
ing in this maangement unit can influence a small-
er physiologically active profile depth conditioned
by B, and C_, horizons on solonetz and cher-
nozem varietied calcareous and chernozem varie-
ties brownized respectively.

Textural class in chernozem humus accumula-
tive horizon varies from loam to clayed loam.

Content of humus and nitrogen decrease with
depth, which is in accordance with previous re-
search.
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Research can be used to correct tree species se-
lection in management unit ,Doroslovacke forests”.
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