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YBO/ u HUJBEBU: busbke, ykbyuyjyhu u xoHomwsy (Cannabis sativa L), cy nomahuHn pa3nuuuTHX
KOPHCHHUX MHUKpOOHUX 3ajequuna. OBM MHKpOOpPraHW3Mu ce Mory Hahu y puzoc(epHOM 3eMJBHIITY, Ha
OMJBLIM WM yHYTap OMJBHHUX TKHMBA, M CBH 3ajeHO YMHE OMIbHY MUKPOOHY 3ajeAHHIy. MHKpPOOpraHU3MH
03HAYEHH Kao OMJbHA MUKPOOHA 3ajeJHHIIA CE CUCTEMATCKH MIPoydyaBajy Ayr'd HU3 TOANHA, U BeJIMKa BehrnHa
Hay4YHE JIMTEpPaType Ce CaXKe OKO IbHXOBE LIEHTpalHE yJore y MOAp)KaBamy pacrta, pa3Boja M OIILITEr
3apaBiba Omibke. [nib OBOT HCTpakuBama OHO je aa ce u3 pusochepHor 3embuinta KoHombe (Cannabis
sativa L) wm3omyjy Oakrepuje roda Pseudomonas, Bacillus w Azotobacter W WCIUTa HUXOB
ounoctumynaropan (PGP ox plant growth-promoting) 1 GHOKOHTPOIHH MTOTEHIU]jaJl.

MATEPHUJAJI 1 METO/I: Ha ocHOBY MOP(]OOIIKUX KapaKTepUCTHUKA KOJOHHMja U henuja u3abpaHu cy
n30natu cBakor poxaa. Mzomatu Pseudomonas cy o3nauenu kao 137, 1138, 1139, mzonatu Bacillus xao B73,
B74, B75, a m3onatu Azotobacter o3Hadenu cy kao A9 u Al0. Cryamja je ykJbyunBaia (H3HOIOMIKY K
OMOXEeMHjCKy KapaKTepH3alWjy HW30JlaTa W in Vitro CKPUHUHT OaKTEpHjCKHX W30JlaTa HA HHHXOBE
OHOCTUMYJIaTOpHE M OMOKOHTPOJIHE aKTUBHOCTH.

PE3YJIITATHU u 3AK/bYUYILM: Osa cryauja je MOTBpAWJIA Ja ayTOXTOHEe pusochepHe OakTepuje
KOHOIUBE HMajy pPa3IN4uTe CIIOCOOHOCTH TOJIepaHIMje Ha aOHOTHUKe (aKTOpe U BHINE PA3IUIUTHX
cBojcTaBa KojuMa Mory mnoncrahu pact 6usbaka. M3onatu popa Pseudomonas cy mokasany crocoOHOCT 1a
xuse Ha HUckuM (10°C) u Bucokum (37 °C) Temneparypama. CBY M30/1aTH Cy UMaJId MUHHMaJlaH pacT Ha
pH 9. J/IBa uzonarta o3nauyeHa kao [137 u [139 cy tonepucana Bucoke xourentpanuje NaCl. M3onatu cy
HMAaJIH CIIOCOOHOCT 12 KOPHCTE pas3uuuTe U3Bope yribeHuka. CBu Pseudomonas N301aTy IPOLYKOBAIH CY
numasy, ypeasy, cunepodop, [1jaHOBOIOHHK U pa3iiarajiy jeAniberha OPraHCKOr U HeopraHckor ocdopa.
W3zonatu pona Bacillus cy umanu ontumanan pact Ha 37 °C u MorJi ¢y pacti Ha temrneparypu oxa 45 °C.
W3omatu pona Bacillus cy nmanu criocoOHOCT pacTta Ha moutosu koja caapsku NaCl 5 u 7% u va pH 9. JIBa
n3zonara (b74 u b75) cy umana muanmanan pact Ha pH 4. CBu m3omatu poma Bacillus cy npomykoBaiu
Lenynasy, JKelaTuHa3y, nIpoTeasy, ypeasy, HHAOJ CHpheTHy KucennHy, cuaepodop, nujanoBogoHuK, AL
JeaMHUHa3y, U UMaJIM Cy CIIOCOOHOCT MHHEpallM3alije OpraHCKHX jeaumema (ocdopa. M3omatn ponma
Azotobacter nmaimm cy ontuManad pact Ha 37°C M MHHHUManaH pacT Ha Mexujymy ca pH 6 u 9. Ceu
Azotobacter ©3071aTH KOPUCTHIIN Cy YIJbCHE XHpaTe Kao U3BOP YIJbEHHKA, OCHM JiakTo3e. OBH H30J1aTH Cy
NIPOJYKOBAJIM JIUINA3y, aMuiIasy, nujaHoBogoHuK, ALl neaMuHa3y ¥ KOPHCTHIIM OPTaHCKH U HEOPTaHCKU
u3Bop ¢ocdopa. Ilpumena usonara ponma Bacillus noeena je A0 Cympecdje pacta MAaTOTCHUX TJbUBA
Sclerotinium sclerotiorum w Fusarium oxysporum. W3onatu poma Pseudomonas u Azotobacter HUCY
HOKa3aJM cynpecuBHe eeKTe Ha pacT OBUX IJbHBA.

KJ/bYYHE PEYM: 6uoctumynaropu, Guokontpona, Pseudomonas, Bacillus, Azotobacter, KOHOTLIba
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INTRODUCTION and OBJECTIVES: Plants, including hemp (Cannabis sativa L), host different
beneficial microbial communities. These microorganisms can be found in rhizospheric soil, on and inside
plants tissues, designated as the plant microbiota or plant-associated microorganisms. The plant-associated
microorganisms have been studied systematically for many years, and the vast majority of the scientific
literature agrees upon their central role in supporting plant growth, development and overall health. The aim
of this study was to isolate bacteria of Pseudomonas, Bacillus, and Azotobacter from the rhizospheric soil of
hemp (Cannabis sativa L.) and investigate their biostimulatory (plant growth-promoting — PGP) and
biocontrol potential.

MATERIAL and METHOD: Based on the morphological characteristics of colonies and cells, isolates of
each genus were chosen. The Pseudomonas isolates were marked as P37, P38, P39, Bacillus isolates as B73,
B74, B75, and Azotobacter isolates were marked as A9 and A10. The study included physiological and
biochemical characterization of the isolates and in vitro screening of the bacterial isolates for their PGP and
biocontrol activities.

RESULTS and CONCLUSIONS: This study confirmed that indigenous rhizospheric bacteria of hemp
have different abiotic stress tolerance abilities and multiple plant growth-promoting (PGP) properties.
Pseudomonas isolates showed the ability to live at low (10°C) and high (37 °C) temperatures. All isolates
had minimal growth on pH 9. Two isolates denoted as P37 and P39 tolerated high concentrations of NaCl.
Isolates had the ability to use different sources of carbon. All Pseudomonas isolates produced lipase, urease,
siderophore, hydrogen cyanide, and utilized organic and inorganic phosphorus. Bacillus isolates had an
optimal growth at 37 °C and could grow at 45 °C. Bacillus isolates had the ability to grow on a medium
containing NaCl 5 and 7%, and on pH 9. Two isolates (B74 and B75) had minimal growth on pH 4. All
Bacillus isolates produced cellulase, gelatinase, protease, urease, IAA, siderophore, hydrogen cyanide, ACC
deaminase, and had the ability to mineralize phosphorus organic compounds. Azotobacter isolates had the
optimal growth at 37°C and minimal growth on a medium with pH 6 and 9. All Azotobacter isolates used all
carbohydrates as a source of carbon, except lactose. Isolates produced lipase, amylase, hydrogen cyanide,
ACC deaminase, and utilized organic and inorganic phosphorus. Application of Bacillus isolates led to the
growth suppression of pathogenic fungi Sclerotinium sclerotiorum and Fusarium oxysporum. Pseudomonas
and Azotobacter isolates did not show suppressive effects on the growth of these two fungi.

KEYWORDS: PGP, biocontrol, Pseudomonas, Bacillus, Azotobacter, hemp
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