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YBOJ u IUJBEBMU: CaBpemeHna MoJbONPHUBPEAHA MIPOU3BOAKA ITOpa3yMeBa HEpalMOHAIHY yHOTpeOy
BEJIMKUX KOJIMYMHA IECTHIH/A, IITO HapyIlaBa KBAJINTET M IUIOJHOCT ITOJHONPHBPEIHUX 3EMIBHIITA.
Brcoke KOHIICHTpaIHje TeIIKUX MeTala y 3eMJBHINTY IIPEICTaBIbajy BEIUKH PU3HK II0 arpOSKOCUCTEME U
JKMBU CBeT, a Hajuemhu y3pok 3araljema je aHTpONOreHH YTHIAj M HeaJeKBaTHA IPHUMEHa XEMH]jCKHX
cpencraBa. Yclien IyroTpajHe M WHTCH3WBHE NpuMeHe (QyHruimga Ha 0a3u Oakpa, 3eMJBHINTA MO
BHHOTpaIuMa MoceOHO Cy yrpokeHa on 3arahema oBUM MeTanoM. [IpumeHa ¢yHrunmaa Ha 6aszu Gakpa,
YeCTO je MOBe3aHa ca CMarmbeHOM aKTUBHOLINY MHUKpPOOpraHM3aMa M MpOMEHaMa y CTPYKTYPH MHUKPOOHHX
3ajenHuIa. Y UMby INOOAliHE INPOLEHE CTamba 3EMJBMINTA [0 BHHOTPAJUMa MCIUTaHE Cy (U3HUKE,
XEMH]jCKe U MUKPOOHOJIONIKE 0COOMHE 3eMJBHINTA M Y BUHOTPAaJapCKOM pejoHy Bpame.

MATEPUJAJI u METO/: 3emspuinure ca mpou3BOAHUX Mapiena (21) y3opkoBaHo je Ha 1younu ox 0-30
cm. MuKpoOHOJIOIIKa UCTpaXBamba 00yXBaTHIa ¢y oxpehuBame OPOjHOCTH MOjEANHUX CHCTEMATCKUX U
(U3HONIOMIKMX Tpynma MHKpoopraHmzama (yKymaH Opoj MHKpoopraHm3aMa, OpOjHOCT aMOHHU(HKATOpa,
c1000JHHUX a30TO(HKCATOPa: OMUTOHUTPOGHIA U Azotobacter sp., aKTHHOMUIIETA U TJbUBA) U olpehuBame
aKTUBHOCTH €H3MMa JeXWJAporeHase. BpojHOCT HMCHHUTHBAaHMX Tpylla MHKpOOpraHmsama oppeleHa je
METOJIOM arapHHX IUIOYa, 3aC€jaBambeM CYCIICH3Hje 3eMJbHIITA oAroBapajyher paspehema Ha celeKTUBHE
XpambuBe mnomiore. Ilepuox WHKyOaluje 3aBUCHO je O HCIUTHUBAHE TIpyle MHKpPOOpraHHM3ama, Ha
temnepaTypu o 28° C. Mukpobuorolike aHaiise paljeHe cy y TpH MOHaBJbama, a Opoj MUKpoOpraHnzama
npepauyHar je Ha 1,0 rpaM amcoiyTHO CyBOT 3eMJbHIINTA. AKTHBHOCT €H3UMa JIeXuaporenase oapehena je
criektpodoromerpujcku (SPRS EN/ISO 23753-1: 2013).

PE3YJITATHU u 3AK/bYYLU: BpojHOCT MUKpOOpraHU3aMa M JAEXUAPOreHa3Ha aKTUBHOCT y Y30pIHMa
ca KOHTPOJHMX HapIena ykasyjy Zla HauuH HCKopuinhema mHapuene HUje YTHLIA0o Ha MHUKPOOHONOLIKE
napaMerpe 3eMJbHUIITa. Pa3HOBPCHOCT, OPOJHOCT M aKTHBHOCT MUKPOOpPTraHW3aMa 3aBUCHIH CY TPBEHCTBEHO
on pH peakmmje n QusHIKO-XeMHjCKHX OcOOMHA 3eMibMINTa. Peakija 3eMJBHINTA y HCIHTHBAHHM
y30pIrMa Kperana ce o HeyrpaiHe (4,5 ha), mpeko ciabo kucene (8,8 ha) mo kucene (41,7 ha). Bpcre pona
Azotobacter M aKTHHOMHIIETE OCETJbUBE CY Ha KHCEIy peakiujy, T€ je Y 3eMJBHIITHMA T je 3a0eenena
pH peaxnmja wcnox 5,5 mHXOBa 3acTyIUbEHOCT BeoMa ciiaba. YKymaH Opoj MHKpoopraHusama, Opoj
aMoHu(UKaTopa 1 onuroHuTpodmia 6o je Hajeehu y semspnmruma Heyrpanne pH peaxnuje, a 6pojHocT
ce cMamuBana ca nosehameM kucenoctd. I10BOJEHHjU €KOJIOMIKK YCIOBH Y 3€MJBHINTHMA HEYTpalHe H
cnabo kucene pH peakiyje yTHIAIH Cy Ha BUIY aKTUBHOCT Jexuzaporenase (y npoceky 482 u 353 ug TPF
g, a ynopeno ca cMamemem pH BpeIHOCTH CMamMBana ce U Aexuaporenasna aktusHocT (148 ug TPF g
1). Buie o1 NOJIOBUHE UCIUTUBAHKX MOBpuIKHA (28,6 ha) kapakTepuuie caapskaj xymyca ucnon 2%. Behu
yKymnaH Opoj MHKpOOpTaHM3aMa, a30TO0aKTepa, OJIMTOHHUTPO(MIA M AaKTHHOMHIETA 3a0eleXeHH Cy Y
3eMJBHINTHMA TAE je cajipxaj xymyca Omo m3Hanm 2%, JOK ce OpOjHOCT TJbHMBAa M aMOHHM(HKATOpa HHje
3HayajHMje Memana. Buina IpocedHa akTMBHOCT aexuaporenase (279 ug TPF g') 3abenexena je Ha
IapenaMa ca caapkajeM Xxymyca usHaj 2%, y mopelemy ca maprenama Iae je Taj IpoIeHaT Ouo HIKH
(168 pg TPF g'). Hmwxka mexunporeHasHa akTUBHOCT KOja je y KOpeJalMju ca CMameHOM OpojHouhy
MHKpOOpPTaHH3aMa yKa3yje Ha HEONIXOJHOCT IPUMEHE aJIeKBATHUX arpOTEXHIMYKHX Mepa M YHOIICHE CBEXe
oprancke Matepuje koja he omoryhutm cTBapame HOBHX KOJMYMHA XyMyca W WHTCH3UBHHjY
MHKPOOHOJIONIKY aKTUBHOCT.

K/bYUHE PEYM: akTHBHOCT IeXUIPOreHase; OpOjHOCT MUKPOOPraHU3aMa; 3eMJBHIIITE BHHOTPaaa
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INTRODUCTION and OBJECTIVES: Modern agricultural production implies irrational use of large
amounts of pesticides, which impairs the quality and fertility of agricultural soil. High concentrations of
heavy metals in the soil pose a great risk to agroecosystems and wildlife, and the most common cause of
pollution is anthropogenic impact and inadequate use of chemicals. Due to long-term and intensive
application of copper-based fungicides, soils under vineyards is particularly vulnerable to pollution by this
metal. The use of copper-based fungicides is often associated with reduced activity of microorganisms and
changes in the structure of microbial communities. In order to globally assess the condition of the soil under
vineyards physical, chemical and microbiological properties of the soil in the wine-growing region of
Vranje were examined.

MATERIAL and METHOD: The soil from the production plots (21) was sampled at a depth of 0-30 cm.
Microbiological research included determination of the number of different systematic and physiological
groups of microorganisms (total number of microorganisms, number of ammonifiers, free nitrogen fixers:
oligonitrophils and Azotobacter sp., actinomycetes and fungi) and dehydrogenase enzyme activity. The
abundance of examined groups of microorganisms was determined by the method of agar plates, by
spreading the soil suspension of appropriate dilution on selective nutrient media. The incubation period
depended on the examined group of microorganisms, at a temperature of 28° C. Microbiological analyzes
were performed in three replicates, and the number of microorganisms was expressed per 1.0 gram of
absolutely dry soil. Dehydrogenase enzyme activity was determined spectrophotometrically (SPRS EN/ISO
23753-1:2013).

RESULTS and CONCLUSIONS: The abundance of microorganisms and dehydrogenase activity in the
control plots indicate that the method of plot utilization did not affect the microbiological parameters of the
soil. The diversity, abundance and activity of microorganisms depended primarily on the pH reaction and
physical and chemical properties of the soil. The reaction of the soil in the examined samples ranged from
neutral (4.5 ha), slightly acidic (8.8 ha) to acidic (41.7 ha). Species of the genus Azotobacter and
actinomycetes are sensitive to the acid reaction, and in soils where the pH reaction was below 5.5, their
presence was very low. The total number of microorganisms, the number of ammonifiers and
oligonitrophils was the highest in soils of neutral pH reaction, and the number decreased with increasing
acidity. Favourable ecological conditions in soils of neutral and slightly acidic pH reaction influenced
higher dehydrogenase activity (in average 482 and 353 pg TPF g'), and dehydrogenase activity decreased
with decreasing pH (148 ug TPF g'). More than half of the examined plots (28.6 ha) are characterized by
humus content below 2%. Higher total number of microorganisms, azotobacter, oligonitrophils and
actinomycetes were recorded in soils where the humus content was above 2%, while the number of fungi
and ammonifiers did not change significantly. Higher dehydrogenase activity (in average 279 pg TPF g™
was observed on plots with humus content above 2%, compared to plots where this percentage was lower
(168 ng TPF g'). Lower dehydrogenase activity, which is correlated with a reduced number of
microorganisms, indicates the need for adequate agronomic measures and the introduction of fresh organic
matter that will enable the formation of new amounts of humus and more intensive microbiological activity.

KEYWORDS: dehydrogenase activity; abundance of microorganisms; vineyard soil
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