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Ancrpakr

[IpuMeHaTa Ha arpOTEXHUYKHTE MEPKH, MOCeOHO OCHOBHAaTa 0OOpabOTKa W IUIOOPENOT
Ipeu3BUKyBaaT 3HAYMTEIIHM TPOMEHH BO IMOYBEHHOT efaoH, a cO Toa W BO HETOBOTO
¢dyHKIMOHNpame. [lpuMeHata Ha KIACHYHUOT CHCTEM Ha oOpaboTKa Ha ToYBaTa ja
CTHMYJIMpa aKTHBHOCTA Ha TIOYBEHUOT efaoH NMpeKy NogoOpyBame Ha BOIHO-BO3AYIIHUOT U
TOIUIOTHHOT PeXHUM Ha noysaTa. IIpu Toa, ce 3acuinyBaaT mpoluecuTe Ha pasrpajyBame Ha
OopraHckaTa maTepuja M XymycoT. l'onmemmuoT Opoj pabGOTHM onepanuu Off KOM Ce COCTOM
KJIACUYHHMOT CUCTEM, NpPEN3BUKYyBaaT HamallyBalke Ha OpOjHOCTa Ha OpEAeHH BHUOBH Off
MOYBEHNOT efaoH, MOCceOHO MOYBEHNUTE LPBH, HO ja MHTEH3WBUpA IOMyJalyjaTa aepoOHU
MUKPOOPTraHu3MH. 3a pa3inKa of] KJIACHUYHUOT CHCTEM Ha 0O0paboTKa Ha MOYBATa, CUCTEMHUTE
Ha pefylnupaHa oopabotka, BkiyuntesHo u No-till cucremoT, renepanno ro nogoOpyBaaTt Ha
KBAJIUTETOT Ha mOo4YBaTa, NIpeJU3BUKYyBaaT 3roJIEMyBambE Ha MPUCYCTBOTO HA GaKTepI/II/I n ra61/1,
3rojieMyBambe Ha MUKPOOHMOJIONIKaTa OuoMaca U MHTEH3UBAPAlkE Ha €H3UMCKaTa aKTHUBHOCT,
MefyToa TIJIaBHO BO TOBPIIMHCKHOT cioj Ha mousaTta (0-7,5 cm). Kaj oBme cucremn
JIOMUHMpAaT aHaepoOHUTEe MHUKpoopraHuaMute. IlmonopegoT mpeTcraByBa HajKOMILJIEKCHA
arpoTexHuykKa MepKa Koja BiHMjae Bp3 3rojieMyBamke Ha MUKPOOMOJIOIIKAaTa Pa3HOBUIHOCT,
noceOHO Bp3 KOPHUCHUTE MHUKPOOPTaHW3MH, TO TNPEKWHyBa IHMKJIYCOT HA pPACTUTEIHUTE
NIATOTeHHU U ja HaMaJjlyBa IUIeBeJIHaTa MOIyJ1allyja U MONyJIalyjTa Ha IITeTHUTE NHCEKTH.
Kny4ynn 360poBu: nouseH efflapoH, cucTreMu Ha oOpaboTKa Ha ouBata, II00pes
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Abstract

Application of agricultural operation, particularly soil tillage and crop-rotation, caused signigicant
changes in soil biota and its function. Application of conventional tillage stimulates soil biota
activities, through improvement of water-air and thermal soil regime. As a result of that, soil organic
matter degradation processes are forced. Numerous working operations of conventional tillage
system, caused decreasing of the number of certain soil biota, particularly soil earthworms, but it
intesify population of aerobic microorganisms. Unlike conventional tillage, reduced tillage systems,
including No-till, mainly improve soil quality, caused increasing of bacteria and fungi, microbal
biomass and intesification of enzime activities, but mainly in superficial soil layer (0-7,5 cm). In the
reduced tillage systems anarobic microorganisms are predominant. Crop-rotation is a most complex
agricultural operation which has influence on increasing of microbiological biodiversity, particulary
useful microorganisms, breaking disease cycles, decreasing weed and pest population.
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Bosen

IMouBaTa e egHa Of HajHacejeHUTE cepu
co XuBHM opraHu3mu. Tue oOpa3yBaaT
>KABOTHA 3a€/IHUIA HA TOYBEHN OPTaHU3MHU
Koja ce HapekyBa epgadoH (rpd. €500,
(edafos)- mouma u iovtig, (ontis)- opranuzawm,

cymrectBo) wimm reobuocepa (Kocros,
2003; TIlamanockm wu Kocros, 2011).
EnagoHoTr ro coumHyBaaT moOYBEHaTa
¢opa u ¢ayHa, OMTHOCHO pa3INIHU MUKPO
U MaKpOOpraHuU3MH CO TojieMuHa of 1 um
no 20 mm (dwur. 1)( Swift et al., 1979).
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®ur. 1. Kimacudukanyja Ha mOYBEeHNOT e/1apOH BO OTHOC HAa TOJIEMHUHATA

IMo3nauajun MUKPOOPTaHU3MH ce
OakTepunre, raburte, aaruTe, MPOTO30UTE
u HEKOH HEMaTOJIH, nofiexka
MaKpOOpTraHU3MHUTE, IJIaBHO ce
MpeTCcTaBeHn Off TojieM Opoj 6e3pOeTHUIN,

Kako ITO Cce MHKPO ¥  Makpo
YIEHKOHOXIMTE (MPETEeKHO WHCEKTH),
LPBUTE, OCOOEHO  JOXJOBHUOT  IIPB,

Tepmutn u fp. CuTe OBHE OpraHu3Mu
(HeKOM MOMalKy, HEKOW TIOBeKe) mMaar
rojieMO BIMjaHWe Bp3 IUIOJHOCTA Ha
noyBata. Op  riegHa  TOoYKa — Ha
PaCTUTETHOTO MPOM3BOJACTBO, Off OCOOEHO
3HAYCHE C€ MMKPOOPraHU3MHUTE, uHja
OpojHOCT ja ofpenyBa OuoreHocra Ha
nouBata (KocrtoB, 2003; IlanaHocku wu
Kocros, 2011). Cnopen Jong (1989)
MHUKPOOPIaHU3MUTE COUMHYBaaT okouy 1/4
oJ1 BKynHaTa Ouomaca Ha 3emMjaTa. Makpo
U MHUKPOOPTaHM3MHUTE C€ KIYyYHH U
HE3aMEHIMBM 3a  OpojHM  (PYHKUIUHU
NOBp3aHM  CO  pasrpajyBameTo  Ha
opraHckaTa MaTepHja M OJ[p>XKYBameTO Ha
IUIOIHOCTa Ha ToYBaTa M Hej3UHATa
CTPYKTypa, a OTTaMy M PEryJIHpameTo Ha
BOJIHO-BO3[yIIHMNOT U TOIUIOTHUOT PEXKUM

Ha ucrara (Neher, et al., 2012; Neher, 2010;
Kocros, 2003; Neher, 1999; Germida, 1988;
Eash et al., 1994; Chotte, et al., 1993; Gupta
and Germida, 1988).

MerfyTtoa, 4YOBEKOT, KakO TJIaBeH WU
OfICOBOpPEH (PaKTOP BO OAPXKYBAHETO Ha
cTaOujaHOCTa W  MNPOAYKTHBHOCTA  Ha
arpoeKkoCHCTeMOT, NpeKy IpUMEHa Ha
pa3Hu arpoOTeXHUYKH MEpPKHU, 3HAUYUTEIHO
BlIijae Ha OINCTAHOKOT W aKTHBHOCTA Ha
nouBeHnoT enacon (Bell, 2004; Roget and
Gupta, 2004). MIaTepBeHIIMATE HA YOBEKOT
MOXaT paa OwmpaT BO (yHKIMja Ha
OflpKyBalke WM  HapyllyBamke  Ha
CTaOMIIHOCTA Ha arpoeKOCHCTEMOT, KO
MOBEeKEe WM TOMAJIKy, JUPEKTHO WA
WHMPEKTHO Cce Ofpa3yBaaT H Ha
nouyBennte opranmsmu (Curry and Good,
1992; Lal, 1991).

Nmajku ro BO mpefBHA CETO INMPETXORHO
CIIOMEHATO, 1IeJITa Ha OBOj MpeTJiefieH TPy
€ Jla Jlajie 1eJIOCeH MpHKa3 3a yjoraTta Ha
MOYBEHUTE OPraHU3MU BO OfIP>KYBAHETO
Ha  CTaOWJIHOCTa Ha  3€MjOJIEJICKUOT
€KOJIOIIKY CHCTeM (arpoeKoChcTeM), KaKko
U BJIMjaHUETO Ha oOpalboTKaTa Ha IoyBaTa
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U IUIOIOPEIOT BpP3 U3BPLIYBAKETO HA
HUBHaTa (PyHKIH]ja.

@ysknuja Ha NOYBEHNOT efad)oH
Paszrpanysame Ha opranckara Marepuja
Enna oy rmaBHuTE (PyHKIMK HA TIOYBEHUTE
OpraHu3Mu, 0COOEHO MHUKPOOPTaHU3MHTE,
€  pa3loXyBakeTo Ha  OpraHckara
Matepuja BO mouBaTa (Apsimon et al.,
1990). Taa co momolll Ha OBHE OPraHU3MU
ce mpeTBOpa BO CTaOWJIEH KOMIUIEKC Off
CIIOKEHU OPTaHCKM W OpPraHO-MUHEPATHU
COEIMHEHHUja, OTHOCHO XyMYyC, a IOHAaTamy
ce pas3joxXyBa [JO KpajHU MPOAYKTH,
ogHocHO MuHepanHu Matepun (Kocros,
2003; TIlamanockm wu Kocros, 2011).
PasrpanyBameTo Ha Heayao3ara,
XeMHLENyI03aTa, JUTHUHOT, NEKTHHOT
(Pérez et al., 2002) m mpyrure OpraHCKH
MaTepuu ce pe3yiaTar Ha CrenudpuIHa
MUKPOOPTaHu3MH  (LENyJIUTUIKUTE, Ha
npumep) (Tomoporcka, 2013), 3a koe e
noTpebOHa eHepruja, nobueHa on
MUKPOOHOJIOIIKH npouecu npu
Pa3IOXyBaWkETO HAa JIPYTH  OPraHCKH
coennHeHuja. [ToHaTamy, pasrpagyBameTo
HAa TPOTEMHUTE Off JKUBOTUHCKO W
PacTUTEIHO MOTEKJIO0, MHUHepalu3alujara,
uMoOuIn3anujaTa 1 ryoemeTo Ha a3oToT
IIpeKy HclapyBame, UCTO TaKa € pe3yiaTar
Ha MHUKPOOHMOIIOIIKATa AKTUBHOCT
(Hattenschwiler and Vitousek, 2000). ['onem
JIeNl Off OBUE MUKPOOMOJIOIIKY aKTUBHOCTH
OBO3MOXYBaaT (hOpMHUpamEe Ha XPaHIWBU
MaTepuu JOCTAIHU 3a pPacTeHHjaTa.

On npgpyra crpaHa, TaK, TIOYBEHUTE
MaKpOOpraHU3MU I'l CUTHAT PACTUTEIHUTE
OCTaTOIM 10 MOMAaJH AEJOBH, IPU LITO TO
3a0p3yBaaT HHUBHOTO pAa3lIOXyBame Off
cTpaHa Ha Mukpoopranmsmute (Rui et al.,
2009; Duong, 2009; Hendrix et al., 1990).
Hcro Taka, NOYBEHUTE MaKpOOpPraHU3MH,
OCeOHO TOYBEHUTE IPBH OBO3MOXKYBaaT
IpeHoc Ha OpraHckaTa MaTepHja BO
nojnabokuTe cloeBu Ha mnouBara (Lee
1985; Coleman and Crossley, 1996; KocTos,
2003). IlpaBejkm  XOpPM3OHTAJIHH U
BepTHKaHW KaHajlW, ja  3rolieMyBaar
IpEeHupaHOCTa W aepalyjaTa Ha TOYBATA.
Cnopenr  KoctoB (2003), BO miomHuTE
MOYBH MOXeE Jla uMa 3-5 MUJIMOHU 1[PBU Ha
efieH xekrtap, uiu 2-4 t/ha. T'onemuot Opoj
UpPBM € WHAUKATOp 3a IUIOHOCTa Ha
noyBara.

Exonoumka naTepakugja co KyJITypHHUTe
pacrenuja

3aegHMYKATa KOPHUCT TOMEry YJIEHOBUTE
Ha arpoOuoIeHO3aTa Ce OCTBapyBa MPEKy
pasnmuuHn  opMm  Ha  3ApYyXKyBame,
OHOCHO  CO(UCTHUIMPAHU  EKOJIOIIKA
WHTEPaKIMKA, KaKO IITO CE MYyTYyaJu3MOT
(maT. mutuus- meryceGeH, efeH COApPYT),
OTHOCHO cmMmbmo3arta (Tpd. cvv, (Sun)- co
Biwot, (biosis)- xuBot) (Currie, 2001;
Vance, 2001; Kocros, 2003; Leung and
Poulin, 2008; ITananocku u Kocros, 2011).
CuMbuorckara n cliobogHaTa
azocukcanyja ce ¢GopMH Ha €KOJOIIKa
WHTEpaKlja TpeKy KOW T[ouBaTa ce
36oraTyBa cO a30T BO HHUTpaTHa opma.
CumbuoTckara azotodukcaluja ce BpIIN
CO TOMOII Ha TPyAYECTUTe OaKTEepUH Off
pomot Rhizobium spp. kKom XuBeaT Ha
KOpEHUTE Off BHUAOBUTE Of aMuinjaTa
Fabaceae (Peoples et al., 1995; Freiberg et
al., 1997; Zahran, 1999). Cnopen Kocros
(2003), Ha OBOj HaAUMH MOXe Ja ce
o6e36emat 50-150 kg/ha uwmer a3zoT BO
pmocranHa ¢opma rogumiHo. CrnobopgHaTta
a3oToduKcalyja ce BpIIA CO MOMOII Ha
HECMMOMOTCKM OaKTEepuu Off POJIOBUTE
Azotobacter spp., Clostridium spp. u #ap.
(Kennedy and Tchan, 1992; Santi et al., 2013).
Osue OaKTepuu, Bp3YBajKu ro
aTMOC(EepcKuOT a3oT, Tm o6e30enyBaaT
nouyButTe co okony 50 kg/ha azoT romguiHo
(Koctos, 2003). Mcro Taka, 3aemHuUIaTa
nomefy puszocepHuTe Tabu U KOpPEHUTE
Ha KYJATYpHHTE pacTeHHja, OJHOCHO
MuKopmu3aTa (rpd. pokng, (mikes)- rabuuka,
neuypka u Pila, (rhiza)-kopeHn), € Bujg Ha
mytyanu3am (ITananockn n Kocros, 2011).
Bo 0B0Oj ogHOC pacrenuneTo ja 06e36eqyBa
rabaTa CcO jarJieHW XWApaTH, a 3a BO3BparT
rabaTa ja oOJlecHyBa arcopmugjaTa Ha
MHHEpPaJHA MaTepuu, 0co6eHo PochopoT
on mouBata (Miyasaka, and Habte, 2001;
Miyasaka et al., 2003; Turk et al., 2006).

IMonoGpyBame Ha CTPYKTypaTa HA MOYBATA
ITouBeHHMOT eachOH 3HAYUTETHO BIIMjae Ha
nooOpyBamke Ha CBOjcTBaTa Ha MOYBATa,
BO TpPB pej Ha Hej3WHATa CTPYKTypa
(Kocrog, 2003; Barea et al., 2005; Rillig and
Mummey, 2006). CuTHO3pHEcTaTa
crabWiHa CTPpyKTypa Ha [odYBaTa €
Haj3HavaeH MoOKa3aTell Ha Hej3uHaTa

JAFES, Vol 60, (2013)



3eonko Ilayanocku

IJIOHOCT, OJHOCHO  BakBaTa IIOYBa
nocelyBa HajIOBOJTHU XEMUCKH, (PU3NUKH U
O6uonomku cBojctBa. [TouBeHnor emadoH,
a moceGHO IPBUTE, MPEKY JIAYEBHUHUATE Off
JUTECTUBHUOT CHUCTEM ja ,JipepaboTyBaat”
moyBaTa, THM  CJeNyBaaT  IIOYBEHUTE
YeCTUYKH, POPMUPAjKH CTAOWIIHUA TIOYBEHU
mukpoarperaTtu (Beare et al., 1994; Six et
al., 2000; Hoorman et al., 2009). ITopaau
BJIaKHECTaTa M CO CJy3 NOKpueHa xuda,
rabuTe ce, ICTO TaKa BaXKHN BO (PU3NIKOTO
clleTlyBab€ Ha TOYBEHHTE YECTUYKH W
dopMmupameTo Ha  CTAOWIHU  TIOEHU
arperatu (Gupta and Germida, 1988; Gardner
et al., 1999; Riera et al., 2003; Anonymous,
2008). dopmupameTo Ha  CTaOWIHU
MMOYBEHHU arperaTu MpeKy mopoopyBame Ha
CTpYKTypaTa Ha TlOYBaTa, ja HamajyBa
MOXHOCTa Off €po3Wja W MPHUOHECYBa MO
nogoOpyBame Ha BOJHO-BO3AYIIHHOT W
TOIUIOTHHOT pexkuM Ha mouBara (Kort et al.,
1998; Carter, 2002; Blanchart et al., 2004).

Buosnomka 6opoa NpoTHB pacTUTEHATE
OMOTHYKH areHcH

buonomkara 60opba NpOTUB OMOTUUYKHUTE
areHcu  mofpa3bupa  KOpUCTeHE  Ha
OpUpOHU  HempwjaTtenu  (mpepgaTopw,
napasuTd W JIp.) CO IeJ HaMalyBame Ha
mretute npenu3Bukanu of HuB (Flint and
Dreistadt, 1998; Charlet et al., 2002; KocTos,
2006; Pal and Gardener, 2006). 'onem 6poj
OakTepuy, rabu W JApPYrHW UWICHOBH Ha
IIOYBECHUOT ella(bOH YHUOITYBaaT TOJIEM
Opoj TuleBeNM W HUBHU ceMumba. Ha
npumep, Prara (Puccinia salveolens)
nmapasuTHpa Ha CeMeTO Off MajamMuaaTa
(Cirsium arvense). Fusarium orobanche wu
Fitomiza orobanche mpu noBomHu ycnoBu ro
HamafaaT cTeGJOTO Ha CHHAaTa KHTKa
(Orobanche  spp.)  (Kocrtos,  2006).
Colletotrichum  gloeosporioides  f.  sp.
aeschynomene mpean3BHKyBa aHTpPaKHO3a
Kaj Aeschynomene virginica (Luo and
TeBeest, 1997). ITonataMy, npo4YucTEHUTE
€H3UMHU JOOMEeHW Off pa3HW M30JaTU Ha
Trichoderma  harzianum edwukacHo TO
cripedyBaaT PTEHETO HA KOHHUAWUTE W
MopacTOT Ha MuleiaujatTa Kaj OpojHHU
(puTonaTorerm  ra6m  Of  pPOOBUTE
Rhizoctonia, Fusarium, Alternaria, Ustilago,
Pythium, Phytophtora, Colletrotrichum
(Lorioto et al., 1993), a ocobeno Botrytis
(Monte, 2001)(mut. mo Ky3maHoBcka co

copab., 2010). Bacillus thuringiensis e
KJlach4ueH mnpuMmep 3a Owmolomka 6opba
OpoTHB OpOjHM IITETHM MHCEKTU Ha
muenkata (Ostrinia nubilalis, Diatraea
grandiosella), Tyrynor (Heliothis virescens),
MMaMyKOT (Helicoverpa armigera,
Pectinophora gossypiella) u xommupoTt
(Leptinotarsa decemlineata) (Betz et al.,
2000). Kopucaure nematomm Aphelenchus
avenae u Aphelenchoides spp. opmnuuHO ja
cy30MBa IUTyTaBOCTa Ha KOPEHOT Kaj
IOMaTOT mpeau3BHKaHa of Pyrenochaeta
lycopersici (Hasna et al., 2008).

Bimjanne Ha arpoTeXHUYKUTE MEPKH Bp3
NOYBEHHOT efa(oH

IIpumenata Ha cekoja arpoTeXHUYKa
MepKa, OCOOEHO OHHME KOM BIIHjaaT Ha
BOJIHO-BO3[yIIHUOT,  XPaHUTEIHUOT W
TOINIOTHUOT PEXKUM, PETYIUpameTo Ha pH
Ha Io4YBaTa, ynorpebaTta Ha NECTULUAA U
Apyrd, UMaaT CBOE BiljaHHE, MEFYAPYrOTO
u Ha nouBeHuoT epacdon (Curry and Good,
1992; Stubbs et al., 2004).

OGpadoTKaTa 1 N0OYBeHHOT eahoH

O6paboTkaTa Ha IMoyBaTa IPEAU3BUKYBa
HajAuHAMUYHU  (PU3UUKU, XEMUCKU U
OMOJIOIIKHY TPOLECH BO IOYBaTa co KOM ce
peryiupaar BOJIHO-BO3YLIIHUTE u
TOIUIOTHUTE YCIOBU, MHUKPOOHMOJIOIIKUTE
IPOLECH, PEeKUMOT Ha HCXpaHa M CIL.
(Kocror, 2003). I'maBHO, moOCTOjaT TpH
cucteMu Ha o00paboTKa Ha MoOYBaTa:
KJIaCUYeH, peAylUpaH WIM MUHUMAlEeH U
No-till cucrem (oaraenyBame Ha KyJITypuTe
6e3 oOpaboTka Ha mouBata). [Ipumenara
Ha KJACHMYHUOT CHCTEM Ha 00paboTKa Ha
noyBaTa ja CTHUMYyJHMpa aKTHUBHOCTa Ha
NOYBEHUOT efaoH NpeKy NofoOpyBame
Ha BOJIHO-BO3AYIIHHOT M  TOMJIOTHUOT
pexuMm Ha nousara. IIpm Toa, ce
3acuilyBaaT MNpPOLECHTE Ha pas3rpajyBambe
Ha OpraHckaTa MaTepuja M XyMycCOT, a
IIpeKy MHTEH3UMBHATa MOYBEHA aKTHBHOCT,
MOYBEHOTO JUIICHE Ce WHTEH3MBHpA IIITO
pesyntupa co 3roJIeMyBame Ha
KoHneHTpanujara Ha CO; (Kocros, 2003).
Merfyroa,  KIaCHYHMOT  CHCTEM  Ha
oOpaboTka Ha TMoOYBaTa BO OJlpeficHH
CllyyaeBU TpeU3BUKYBa 3acHIyBame Ha
€pO3MBHUTE TNPOLECH, IYOeHe Ha XyMyCOT
U paspyllyBalkheé Ha CTpyKTypaTa Ha
mouBata (Glanz, 1995; Reeves, 1997,
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Kocros, 2003; Ritter and Eng, 2012).
T'onemuoTt Opoj pabOTHM onepaluu Off KOu
ce cocTon KJIACUYHUOT CHCTEM,
Mpen3BUKyBaaT HaMallyBame Ha
OpojHOCTa Ha OfpeficHu BHUJOBU  Of
MOYBEHUOT eflapoH, MOCEOHO MOYBEHUTE
upsu (Overstreet, 2005). Cnopen Edwards
and Bohlen, (1996) nonynanujaTa IOYBEHU
upBu ce paayumpana 3a 70% mocne 5
roguimiHa oOpaboTKa Ha IIOoYBaTa, BO
cnopenbda co nmepuofoT mnpexn toa. Crnopen
WUCTUTE aBTOPHU, MO 25 TOAWHU KOPUCTEHE
HAa  KOHBEHIMOHAJHNOT  CHCTEM  Ha
oOpaboTka Ha ToOuBaTa, MoOmyJanyjaTa
noyBeHM 1UpBU mnagHana Ha 11-16%, BO
copefiba co MepUOAOT Ipej ynoTrpebdaTa
Ha OBOj cucteM. KiacmyHmoTr cucrem Ha
06paboTKa Ha MOYBaTa HEMOBOJHO BIIMjae
Bp3 €NHUI'eHUTE IPBU, KaKO IITO CE LPBUTE
o popor Lambricus, xom KopucraT HCTH
XOJIHUIM JBUXKEJKN ce Off MOTOPHHUTE BO
MOJJOJTHUTE CIOEBHM BO MOTpara mo XpaHa,
KOja HajuecTo ja HajayBaaT BO XyMYCHO-
AKOMYJIaTUBHUOT ClIOj. 3a pas3imuka of
eMUTeHUTEe, EHJIOTEHUTE I[PBU, LIPBUTE O]
ponoT Apporectodea KO KUBeaT
noA1aboKo BO MOYBaTa, c€ MOTOJEPAHTHU
BO OffHOC Ha o0OpaboTkaTa Ha IOYBaTa,
3aToa IITO TUE KOHTUHYHMPAHO TpaBaT
HOBH XOJHWIM M TIOTOJIEM JIeNI Off CBOUTE
noTpebMu 3a XpaHa TU 3a0BOJIyBaaT Of
nofoaHUTe cinoesu. (Simonse et al., 2010;
Palm et al, 2013). 3a pazmmka of
KJIaCUYHUOT, TOMAJKy  WHTEH3WBHUTE
cucteMr 3a o0O0OpabOoTKa Ha Io4YBaTa
OCTaBajKM TH PACTUTEIIHUTE OCTAaTOIM Ha
noyBaTa M Hepas3pyllyBajKu ja Hej3uHATA
crpykrypa (Arshad et al, 1999), tm
nogoOpyBaaT yCIOBHTE 3a pas3Boj Ha
nousennTe  upsu  (Holland,  2004).
Pacturennure ocraTony um o6e36emyBaar
XpaHa ¥ 3alllTUTa Off HaJBOPEIIHU
BIIMjaHMja, pa3HU TMpeaaTOpu © MNTHUIHU
(Overstreet, 2005). No-till cucremor wu
IpyTUTE  CHCTeMH  Ha  pefylupaHa
oOpaboTka Ha moYBaTa ja 3rojeMyBaaT
momynanyjatTa O fABaTa THNA IPBH
(Edwards and Bohlen, 1996). Edwards co
copab. (1995) koncratmpaat po 30 matu
NOBEKE MLpBM Ka] OBHE CHUCTEMH, BO
cnopefba CcoO KOHBEHIMOHAIHUOT. Bo
ekcriepuMeHT BofieH Bo Lloprmja (CAL),
Ha TOBPIIMHATE Kaj KOM OWJI MPEKTHKYBaH
No-till cucremoT, Ouie KOHCTaTHpaHU BO

npocek 967 upsu/m? crnopeneHo co 149
upBu/M? Ha TMOBPIIMHUTE OOpPabOTYBaHU
cniopey kinacuuHuot cucrem (Coleman and
Crossley, 1996). 4PaznuuanuTe cHCTEMH Ha
o0OpaboTka Ha moyYBaTa HMaaT CBOE
BIIWjaHNE u Bp3 MOYBEHNUTE
MUKPOOPTaHMW3MH,  OFHOCHO  HHUBHATa
OpojHOCT, Pa3HOBUAHOCT W Owmomaca
(Schutter, M.E. and Dick, R.P., 2002;
Elfstrand et al., 2007; Frey et al.,, 2007;
Govaerts et al, 2008). Edexkture op
cucreMuTe Ha oOpabOTKa Ha MoyBaTa Bp3
MOYBEHUTE MHUKPOOPTaHU3MHU 3aBUCAT O
MOYBEHUOT TUI, KINMATCKUTE (PaKTOpU H
HAYMHOT Ha OfIJIe[lyBalkbe Ha KYJITypuUTe
(Jiang et al., 2011). Ilpm npumeHa Ha
KJIAaCUYHHUOT CHCTEM Ha o00paboTKa, ce
WHTEH3UBHpAaT OKCHJATHUBHUTE TpOLEcH
(Staley, 1999), ogHOCHO mpolecH BO KOHU
HacTaHyBa pa3rpajlyBalke€ Ha OpraHckara
MaTepuja U XyMycoT O KpajHU MPOAYKTH,
npu mto ce ocnodonysa COz u NO2 (Angers
et al., 1993; Beare et al., 1994; Jastrow et al.,
1996; Kocros, 2003; Omonode et al., 2011).
3ronremeHoTo ocnodonyBame Ha CO; mo
obpaboTkaTa Ha TouBaTa € pas3yiaTaT Ha
3rojieMeHaTa MUKPOOHMOJIONIKA aKTHBHOCT
Opy  pas3rpajyBambeTO Ha OpraHckara
Matepuja (Helgason et al., 2009), HO, ciopep
Roberts u Chan (1990) u Jackson co copa0.,
(2003), sromemenata emucuja Ha CO; of
noyBaTa IO Hej3uHaTa oOpaboTKa e
pe3yiaTaT M Ha 3abp3aHaTa MaplyjanHa
n3MeHa Ha racoBu, ogHocHo CO; of
nouBaTa co O; o atmocepara. Kako u a
€, OKCHIATMBHUTE TPOILECH  HacTaHATU
Kako pe3yaTaT Ha TOpUMeHaTa Ha
KJIACUYHHUOT CUCTeM Ha o00paboTkKa Ha
nmoyvBaTa, MPeIN3BUKYBaaT 3roJieMyBame Ha
OpojHOCTa Ha TOMyJNalUUTEe aepOOHM
Mukpoopraausmu (Mohammadi et al., 2011).
Cnopep, pesynratute o Makarova co
copab. (2007) aepoOHUTE MUKPOOPTaHU3MHA

on pOnOBUTE Deinococcus-Thermus,
Gemmatimonadetes, m Cyanobacter o6uie
JOHUWHAHTHU Ha IMNOBPIINHUTE
00paboTyBaHn cropen KJIaCUYHUOT

cucreM. EqHOBpeMeHO, YTBpIEHO € jeka
BHJIOBUTE Of OBHE POJOBH Ce OTIHOPHHU Ha
HaJBOPEIIHN  BJHWjaHUja, JOHU3MPAYKU
3pauewa U YB 3panu. CiinuHu pesyiaratu
no6une Dorr de Quadros co copa6. (2012),
criopesi KoM MUKpPOOPraHUu3MH Off pOIOBUTE
Gemmatimonadetes, Cyanobacteria, n
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Deinococcus-Thermus Omite JOMHHAHTHA Ha
MMOYBY HA KOW OWJI TPUMEHET KJIAaCHCUYHUOT
cucreM Ha oOpaboTrka. Meryroa, u
penaTuBHAaTa OpPOJHOCT Ha aepoOHUTE
BHIIOBUTE O popoBuTe Sphingomonas,

Candidatus  Koribacter, Flavisolibacter,
Burkholderia, Phenylobacterium,
Streptomyces, Mycobacterium 171

Mucilaginibacter ~6mnma moromema  Kaj
kinacnyaroT Bo ogHoc Ha No-till cucremor.
3rojeMeHo MPHUCYCTBO Ha aepoOHH U
HUTpOoUIHN OakTepum U rabu Ha
mnabounHa ox 7,5 mo 15 cm kKoHcTaTtupan
Staley (1999) npu npumeHa Ha KJIACUYHUOT
cucreM Ha oOpaboTka Ha mouyBaTa. CiuyHU
pe3yaTatu godune JanuSauskaite co copa0.

(2013). HNmeno, cropef HUB,
MUKPOOHOJIOIIKATA AKTHUBHOCT BO
MOBPIIMHCKUOT ¢J0j o 5 mo 7,5 cm e
nomHTeH3uBHa Kaj  No-till  cmcremor.

Mefyroa, Ha pmabounmHa op 10 cm
cocTtojbaTa €  COPOTHUBHA,  OHOCHO
pe3yJTaTuTe IMOKa)Kajle HamajlyBame Ha
O6pojuocta Ha OakTepunte 3a 3,49% wu
11,83% kaj rabute, Kako 1 HaMaJlyBambe HA
eH3uMcKkaTa akTuBHOcT. Ha mmaboumHa
nak o 20 Cm HamManyBawkbeTO OUIIO ABOJHO.
BaxkBara cocroj6a ce noTBpAyBa co pakToT
nmeka kaj No-till cucreMoT MOBPIIMHCKUOT
ClIOj Ha moyBaTa € nmoboraT co Oprascka
MaTepuja, OJHOCHO JIOCTallHA XpaHJIUBU
MaTepud BO OFHOC Ha NOAIa00KHUTE
CIIOEBU, WITO OBO3MOXYBa IOrojiema
MUKPOOMOJIOIIKA aKTUBHOCT BO OBOj ClIIO]
(Angers et al, 1993). TIlonaramy,
pe3ynaratute of oOemHuTe 20 TORWIIHA
ucnuTyBama Ha Perez-Branddn co copad.
(2012)  Hemokaxkaje  TOCTOCHE  Ha
CTATUCTUYKU 3HAYajHU PA3JIUKKU BO OJHOC
Ha e(eKTOT Ha KJIACHYHHOT,
penyuupasHuoT win MuHUMaTHIOT 1 No-till
CHCTEMOT Bp3 OpoOjHOCTa HAa KOPHUCHUTE
nmoyBeHn rabu op popoT Trichoderma.
HcTtoTo € KOHCTaTMpaHO W BO OJHOC Ha
nonynanujata Ha rabata Gliocladium spp. u
daypeclieHTHUTE OaKTepuud O POAOT
Pseudomonas. Hcrture aBTOpH  HeE
KOHCTAaTHpaJie  CTATUCTHMYKU  3HAYAjHU
pa3lvku HU BO OfJHOC Ha Omomacarta Ha
NMOYBEHNUTE rabu HUTY HaK BO OJHOC Ha
OMomacaTa Ha BKYNHHOT jarjiepop BO
MOYBEHUTE MUKPOOPTraHU3MHU.
Pesynratute opn JanuSauskaite co copaO.
(2013) mokaxaine feka BKYTHHOT Opoj Ha

OakTepun U rabu ce Hamanmuia 3a 25,5%,
omHOCcHO 22,7% xaj No-till cucremor BO
cnopegba €O KJIACHMYHMOT CHCTEM Ha
oOpaboTka Ha nouysata. [Ipuunnara 3a Toa
€ CTUMYJHMPAYKHOT e(PeKT Ha KIIACUYHUOT
CHCTEM Bp3 MHUKPOOPraHU3MHTE KaKo
pe3ysiTaT Ha paMHOMEPHOTO BHECYBambe Ha
PaCTUTETHUTE OCTAaTOIX BO OPHUYHUOT
CIoj u 3rOJIEMyBambETO Ha
KoHIeHTpanujaTa Ha O, BO UCTHUOT CJOj
(Salinas-Garcia et al., 2002).

3a pa3nmka oOff KIIACHYHUOT CHCTEeM Ha
o0paboTka Ha TOYBaTa, CUCTEMHUTE Ha
penyumpana (MuHEHManHa) 0oOpaboTKa,

BrayunreaHo u - No-till  cmcremor ce
NOOAPXKIMBYA 3aTOAa INTO ja IITUTAT W
3a4yByBaaT noyvBaTa, BOJIaTa u

6uonomkara pasHoBugHOCT (Campbell et
al.,1996; Hobbs et al., 2007; Calegari et al.,
2008). bpojHu ucnuryBama BO YMEPEHUOT
rojac mokKakaje 3Ha4YUTEeTHO 3roJIieMyBamhe
Ha opraickuor C u N, kako wu
nopo0pyBamke Ha KBAIMTETOT Ha MOYBaTa
(Soon et al, 2001). Pepyuupanara
0o0paboTKa Ha TMouyBaTa pe3yJTUpa CO
3rOJIEMEHO MPUCYCTBO HA GakTepuu u rabu
(Pankhurst et al., 2002; Govaerts et al., 2008;
Helgason et al., 2009), 3ronemyBame Ha
MuKpobuosomkata 6momaca (Franzluebbers
et al, 1995) wu WHTEeH3UBUpamE Ha
eH3uMckaTa akTHBHOCT (Acosta-Martinez,
2003; Sharma et al., 2011; Mohammadi et al.,
2011). Mefytoa, cnopep Von Liitzow co
copab. (2002) m Feng co copab. (2003)
peayuupaHaTta oOpaboTKa JONpHUHECYBa 3a
3rojleMyBalkbeé Ha  MHKpPOOHMOJIOIIKATa
aKTUBHOCT ®W  OWomaca camMO  BO
MOBPIIMHCKUOT C€JI0j BO cmopenda co
kimacnyHuoT cucreMm. Mcro taka, Feng co
copab. (2003) koncratupaat neka u No-till
CHUCTEMOT BOJU KOH 3HAYNUTEITHO
3rojieMyBalkhe Ha OPraHCKMOT jarjepoy BO
nmoysata M MHUKpoOumosomkara Ouomaca,
HO caMO BO TOBPIIMHCKUOT CIJIOj, BO
cniopenda co KiacuuyHuoT cucreM. Wang co
copab. (2011) yTBpawie 3HAYUTEITHO
3rojieMyBambe Ha a30TOT, OPraHCKUOT
jariepop M opraiHckaTa maca Ipu NpuMeHa
Ha No-till cucremoT, momeka KIIaCHYHHOT
cucreM Ha oOpaboTKa TouBaTa TroO
penyuupana  OpraHCKMOT  jarjiepopy u
mokaxayn UHXUOUTOpeH edeKT  Bp3
MUKpPOOHOJIONIKAaTa aKTUBHOCT M GroMaca.
Hcro Taka, w®  MHKpOOHMOIOIIKAaTa
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Pa3HOBUIHOCT OuJIa 3HAYUTEIHO MOrojiemMa
kaj No-till cmcremor BO cmopegba co
kimacuyanoT cucteMm (Ceja-Navaro et al.,
2010). Ilonatamy, MHKpOOHOJIOIIKATA
Pa3HOBHUAHOCT OMJIa 3HAYUTETHO MOTroJIieMa
KOTra IO OBECOT KaKO MpBa KYJITypa BO
IUIOAOPENOT  JOonuIa MYeHKa, a He
JEeTyMHUHO3a,  OJJHOCHO  CHCTeM  Ha
ofrienyBambe Koj Oa3upa Ha KUTHU
KyJaTypu, Bo Koj ogHocoT C:N e moronem
(Dorr de Quadros et al., 2012). Cnuyan
pasyatatu pobune u Vargas co copao.
(2004) xou KOHCTaTHpase 3rojieMyBamhe Ha
MUKpOOHOJIOIIKaTa OuomMaca npu nIpruMeHa
Ha No-till cucremor, Koe 3ronemyBame
6us0 moBp3aHo co noroseMuoT ofHoc C:N.
3a pas3nmmka Off KJIACHMYHUOT CHUCTEM Ha
oOpaboTka Ha I@oYBaTa BO KOja IITO
JIOMUHUpAAT aepOOHUTE MUKPOOPTaHU3MH,
BO pefynupaHa o6paboTKa, BKIYYUTEIHO 1
No-till CHCTEMOT NOMUHAHTHU ce
aHepoOHuUTe MuKpoopranmsmu. Crnopep
Dorr de Quadros co copab. (2012)
aHaEepOOHUTE  MUKPOOPraHU3MUTE O
ponmosute  Verrucomicrobia,  Firmicutes,
Crenarchaeota, Chlamydiae, Euryarchaeota u
Chlorobi 6mie gomMuHaHTHM Ha IOYBU Ha
kou Oun mnpumener No-till cucremor.
Mefyroa, m pejaTuBHaTa OpOJHOCT Ha
aHEepOOHUTE BHUJOBUTE Off POJOBUTE
Clostridium, Geobacter, Rhodoplanes,
Duganella u  Sphingobacterium  Guna
3HaunTeNHO morosiema kaj No-till cucremor
BO OJTHOC Ha KJIAaCUYHUOT.

I[nopopenoT u nouBeHNOT egahon

[MnomopenoT mpeTcraByBa HajKOMIUIEKCHA
arpoTeXHNYKa MepKa Koja uMa
arpoeKoJIONIKO, arpOTEXHUIKO u
arpoekoHoMcko 3Hauewe (Kocros, 2003).
[ToTpebata ox oArIeayBambe Ha KyJITYpHTE BO
TUIOJIOPE/ CE jaByBa 3apajid PEryJIUPamkEeTo Ha
noBeke (pakTopu O] KOM 3aBHUCH YCIIEXOT BO
NPOM3BOJICTBOTO, & €/ICH Of] Haj3HAYajHUTE €
peryJIupambeTO Ha aJOJIONATCKUTE OJHOCU
u npyrute Meryce6nu Bimjanuja (Kocros,
2003). MOHOKYJITYpPHOTO  OJIJICAyBambe
MpEeNN3BUKYBA CEPUO3HU HapyllyBama BO
enadoHoT (ObnonomkuTe CBOjCTBa Ha
MoYBaTa), ja OrpaHWYyBa PA3HOBHIHOCTA Ha
no4BeHara (opa u QayHa, a Kako pe3yyrar
Ha TOAa ja HapyllyBa OMOJOIIKATa PaMHOTEXa
Bo moyBara. [lpm TOa ce HamHOXyBaar
MHUKPOOPraHrnu3Mu YU META0OIUTHIKH

MPOAYKTH TO WHXHOHWpaaT IOPacTOT Kaj
KyJITYpHHUTE pacrteHuja. OTTramy,
NPaKTUKYBAaKETO HA IUIOOPEAOT BIiHjae
Bp3 3rOJIEMyBamke HAa MHUKPOOHMOJIOIIKATA
Pa3HOBUJHOCT, MOCEOHO Bp3 KOPHCHUTE
mukpoopranm3zmu (Johnson et al., 1992), ro
NpEeKNHYBa IMKJIYCOT Ha PACTUTEITHUTE
natorenn (Altieri, 1999), ja HamamyBa
IJIeBeJIHaTa TOMyJanyja U MOoMmyJanyjTa Ha
HITETHATE WHCEKTH, OJHOCHO, CO eleH 300p,
IpecTaHyBaaT CUMIITOMHUTE Ha ,,3aMOPEHOCT"
na mousara (Koctos, 2003). Cero oBa ce
MOCTUIHYBA, MEI'yIPYroTO, U CO BKIyUYBambe
BO IUIOOPEAOT Ha KyITypu oOf am.
Fabaceae kou mompmHecyBaar o mojaBa Ha
cuMOMOTCKaTa a3otoduKkcanymja, Koja ce
ofBMBa OJjarofjapeHue Ha TPyTUYECTHUTE
6akTepunte of pomot Rhizobium. Baksute
IUIOJIOPENIN ja 3rojieMyBaaT MOIMyJanyjaTa
Ha  XeTepoTpO(pHU  MHUKPOOPTraHWU3MH,
noce6HO BO pusocdepruoT cioj (Roper and
Gupta, 1995; JanuSauskaité et al.,, 2013),
Kako ¥ TONyJaimuuTe Ha HATPO U
neauTpocdpmnHuTe OGaktepum (Crews and
Peoples, 2004; Orr et al., 2011). Ceto oBa
pe3yaTupa co nopoopyBame Ha CBOjCTBATA
Ha ToYBaTa, Hej3MHAaTa OWUOTEHOCT U
MIOJHOCT. IInopopenor, KaKoO n
pactutenauTe  ocrartonu  (ITamanockwu,
2011) wMaar CWJIHO BJHMjaHUE  Bp3
MOoYBEHaTa MHUKpPOOMOJIOIIKA MOIyJIalnyja,
IITO HAjUeCTO Pe3yATHUPA CO 3HAUYUTETHO
HaMallyBalke€ Ha PACTUTEJTHUTE TaTOTeHU
(Abawi and Widmer, 2000; Bailey and
Lazarovits, 2003; Davis et al., 1996). Bo
BaKBH YCJIOBM HETATOTECHUTE aJIeNIONaTCKH
GakTepuy MPOU3BeyBaaT 1 N3jladyBaaT BO
HafIBOpeIlTHaTa CpeiuHa aHTHOUOTHUIN KOU
HHXUOUTOPHO  JejayBaaT Ha  HEKOHU
¢puronarorenn mukpoopranuzmu (Barazani
and Friedman, 1999). Cnopen pe3ynTaTute
noOuWeHn oOff ucnuTyBamaTa Ha Larkin,
(2003), Larkin u Honeycutt, (2006) u Larkin
so sorab., (2006) Bo kom Owmie BKIyYeHHU
pa3nuYHM  TUIOJOpEeNn, Cce  ToKaxkame
roJIEMHU Pa3lIMKU BO KapaKTEPUCTUKUTE Ha
MMOYBEHUOT MUKPOOHMOJIOIUIKM COCTaB BO
OJTHOC Ha Cy30MBamETO Ha
npeu3BUKyBaUnTe Ha OoJiecTUTe BO
Kommmp, mocebHo Rhizoctonia solani u
Streptomyces scabies. Hcro Taka,
IJIOIOPEIUTE KOU COApP3KAT KYJITYPH Off
ponot Brassica, Kako u KyJTypH 3a 3eJIeHO
fyOpemwe, 3HAuUTEeTHO THU peaynupase
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6omectute ©Ha Kommmpotr (Larkin and
Griffin, 2007). KoHkpeTHO, MIOAOPEAOT BO
KOj Oumiie BKJIyYEHU jauMeH, KOMIHUP U ‘P
nokaxain 3a 20% nogo0pu pe3yaTyTaTi Bo
cy3buBaweTo Ha Rhizoctonia solani wu
Streptomyces scabies Bo cmopemba co
MJIOIOPENOT jauMeH, KOMIUP ¥ JETENNHA,
BO TOAOAT BpPEMEHCKM TMepuoj, Ha
ncnutyBambe (Larkin et al., 2006). Bo
KOHTEKCT Ha MPETXOHUTE Ce W CIICAHHTE
pesyaratu of Larkin, (2008) kou mokaxkane
Jieka HaMalyBameTO Ha HMH(EKIUUTE Off
Rhizoctonia solani u Streptomyces scabies 3a
18%, opHocHo 33%, mpumoHecno 3a
3rojJieMyBame Ha IMPUHOCOT HAa KOMITUP 3a
20%, ogHocHO 23% , KOra miofopeaoT ro
COUYMHYBajie jauyMeH, KOMIHMp W ‘pxXK. 3a
OJIP>KyBame Ha crabuiiHOCTa u
(pyHKIIMOHATHOCTA HAa TUIONOPENOT BasKHU
ce MPUHIMIIUATE 3a PelyBambe Ha KYJATypUTe
BO HEro, a mMoceOHO BaXkeH € pefociefoT
(cykmecujaTa) Ha KyJIypHUTE BO IUNIOOPEAOT
(KoctoB, 2003). TIIpekumHyBame  Ha
[UKIYCOT HAa HEKOW PACTUTETHH MaTOTCHU
Ke HacTaHe akKo cjefHaTa KyJITypa He e
JOMaKMH Ha Taa OOJIecT, T.e. aKO He € Off
ucra ¢ammnmja kako mnperxofgHaTta. Ha
npuMep, TaKOB € CIydajoT co Oonecra
Tpyiex Ha kopeHot (Ophiobolus graminis)
KOja ja TpeAu3BHKyBa rada Koja mapasuTupa
Ha KOPCHOT U HAa NPU3CMHUTE UHTCPHOANU O[]
xKuUTHHTE Kyntypu (AtaHacoBcka, 2010).
Bosecra tpysex ua koperot (Pythium spp.) e
npein3BUKaHa o] MaTOTeH KOj To Hamara
KOPEHOT Ha TojieM Opoj KyaTypH (Tpaiiok,
TYTyH, MYeHuna, jaumen)(Pankhurst and
McDonald, 1988; Rovira et al. 1990). Bo
BaKBH CJIy4aeBHU MPUMEHA Ha MUIOAOPE]] O]l JIBE

JI0 Tpu TOAWHU  (OKOMHH,  OJHOCHO
€IHOTOJUIIIHI JIETYMHUHO3HU KYJITYPH)
MpeIcCTaByBa HajeuKkacHA  MepKa  BO

Cy30MBameTO Ha OBHME 0OJIECTH, 3aTOA IITO HA
OBOj HA4WMH, OJHOCHO CO TIpUMEHa Ha
MPaBUJICH IUIOJNIOPEN, CE IMOpPEMETyBa WIIH
MPEKUHYBA IMKIYCOT Ha MOPACT HA IITETHUTE
puzochepun mukpoopranuszmu (Schippers et
al., 1987). Cmuuna e cocrojbaTa U CO
MacoBHaTa II0jaBa Ha HEMAaTOAW, KOH
NpeTCTaByBaaT CEPHO3CH IMpodieM, MOCceOHO
BO MPOU3BOACTBOTO HAa I'PAJAUHAPCKU KYJITYpPHU
BO 3alITUTEHH (3aTBOpPEHHU) ImpoctopH. Mako,
yrmorpebaTta Ha NECTHIUAM € pPEIOBHA
arpoMepka, camo IUIOJOPEA0T MOXKE YCIICIITHO

U JOJNTOTPAjHO J1a TO PEIHd IMPOOIEeMOT CO
HEMAaToIUTe.

HNako cekoja arpoTexHM4ka Mepka ce
aHaMM3upa OJABOCHO, THEe (yKIHOHHpaaT
KOMIUIEKCHO, OACHOCHO €O  MeryceOHO
COJICJCTBO M  HAJOMNOJHyBame. TakoB e
cIy4ajor co oOpaboTkara Ha modaTa u
IJI0JIOPENOT. OgBue IBE 3HAYajHA
arpoTeXHUYKW MEPKH CHJIHO BIHMjaaT Ha
MOYBEHHOT efadoH, pasrpaayBambeTo Ha
OpraHckata Marepuja, BOAHO-BO3dyIIHHOT,
TOIUIOTHUOT ¥ XPAaHUTEIHHOT PEXHUM Ha
mouyBata, ro onpemayBaar ongHocoT C:N,
(Kocros, 2003; Fierer et al., 2009). MeryToa,

ucnuTyBamara Ha Silva co copa0., (2013)

noKaxaje  MOrojeMo  BiIMjaHME  HA
oOpaboTkaTa Ha Io4BaTa BpP3 IPOMEHHUTE
Ha MHUKpPOOMOJIOMIKUOT COCTOB, IOCEOHO
Bp3 Oakrtepuure. CnpotusHo, O’Donnell co
copab., (2001) u Johnson co copab., (2003)
KOHCTAaTHpaaT IIOroJieMO BIIMjaHUE Ha
IJTOIOPENIOT BO cnopeda co odpaboTKara,
BO OJTHOC Ha IIPOMEHHUTE Ha
MUKPOOHOJIONIKaTa pa3HOIMKOCT. BakBara
coctojba ce o0jacHyBa CO pa3jIMKUTE BO
NOYBEHUOT  THII, COJIp>KMHATA Ha
opraHckaTta MmaTepuja, MpoIecuTe Ha
pasrpajgyBalke Ha uUcCTaTa, a CcO Toa
KOHCEKBEHTHO, MOBEKe WM TOMAJIKy ce
BiIjae ¥ Bp3 MUKPOOHUOIJIOUIKaTa OPOjHOCT
u pazaoBugHOCT (Marschner et al., 2003).

JInteparypa
1. Abawi, G.S., Widmer, T.L., (2000):
Impact of soil health management practices
on soilborne pathogens, nematodes and root
diseases of vegetable crops. Applied Soil
Ecology, 15: 37-47.
2. Acosta-Martinez, V., Zobeck, T., Gill.,
T.E., Kennedy, A.C. (2003): Enzyme activities
and microbal community structure in semiarid
agricultural soils. Biol. Fertil. Soils, 38: 216-
222.
3. Altieri M.A. (1999): The ecological
role of biodiversity in agroecosystems
Agriculture, Ecosystems and Environment,
74:19-31.
4, Angers D., Bissonnette N., Legere A.,
Samson N. (1993): Microbial and biochemical
changes induced by rotation and tillage in a
soil under barley production. Can. J. Soil
Sci., 73, (1): 39-46.
5. Angers, D.A., N’dayegamiye, A.,
Cote, D. (1993): Tillage induced difference in

JAFES, Vol 60, (2013)



3eonko Ilayanocku

organic matter of particle-size fractions and
microbial biomass. Soil Sci. Soc. Am. J.
57:512-516.

6. Anonymous, (2008): Soil Quality
Indicators.  USDA  Natural  Resources
Conservation Service

7. Arshad, M.A., Franzluebbers, A.J.
Azooz, R.H. (1999): Components of surface
soil structure under conventional and no-
tillage in northwestern Canada. Soil and
Tillage Research, 53(1): 41-47.

8. Amnacracoscka Jb. (2010): [Lmomopen —
HajKOMHHCKCHa ArpOTCXHHUYKA MCpKa.
Jummomcka pabota, @akynTeT 3a 3eMjOeNICKH
Haykn u xpaHa-Ckomje YHuep3uter ,,CB.
Kupun u Meroauj” -Ckomje.

9. Bailey, K.L. and Lazarovits, G.,
(2003): Suppressing soil-borne diseases with
residue management and organic amendments.
Soil & Tillage Research 72: 169-180.

10. Barea, J.M. Azcon, R., Azcon-
Aguilar, C. (2005): Interactions between
mycorrhizal fungi and bacteria to improve
plant nutrient cycling and soil structure. Soil
Biology 3: 195-212.

11. Beare, M.H., Cabrera, M.L. Hendrix,
P.F., Coleman, D.C. (1994): Water-stable
aggregates and organic matter fractions in
conventional and no-tillage soils. Soil Sci.
Soc. Am. J., 58:777-786.

12. Bell, M., Seymour, N., Stirling, G.,
Van Zwieten, L., Sutton, G., Moody, P.
(2004): Impact of management practices on
activity of soil biota and productivity
constraints in Vertosols of the northern grains
region. Soil  Biology in  Agriculture
Proceedings of a workshop on current research
into soil biology in agriculture. Tamworth
Sustainable Farming Training Centre,11-12
August.

13. Betz F. S., Hammond, B. G., Fuchs R.
L. (2000): Safety and advantages of Bacillus
thuringiensis-protected plants to control insect
pests regulatory. Toxicology and
Pharmacology, 32(2): 156-173.

14. Blanchart, E. Albrecht, A. Brown, G.
Decaens, T. Duboisset, A. Lavelle, P. Mariani,
L. Roose E. (2004): Effects of tropical
endogeic earthworms on soil erosion.
Agriculture, Ecosystems & Environment,
104(2): 303-315.

15. Calegari, A., Hargrove, W.L.
Rheinheimer, D.D., Ralisch, R., Tessier, D., de
Tourdonnet, S., Guimaraes, M.D. (2008):
Impact of long-term no-tillage and cropping

system management on soil organic carbon in
an Oxisol: A model for sustainability. Agron.
J., 100: 1013-10109.

16. Campbell, C.A.; McConkey, B.G.;
Zentner, R.P.; Dyck, F.B.; Selles, F.; Curtin,
D. (1996): Tillage and crop rotation effects on
soil organic C and N in a coarse- textured
Typic Haploboroll in  south-western
Saskatchewan. Soil. Till. Res., 37: 3-14.

17. Carte,r M.R. (2002): Soil quality for
sustainable land  management. Agronomy
Journal, 94:38-47.

18. Ceja-Navarro, J.A., Rivera, F.N,
Patino-Zuniga, L., Govaerts, B., Marsch, R.,
Vila-Sanjurjo, A., Dendooven, L. (2010):
Molecular characterization of soil bacterial
communities in contrasting zero tillage
systems. Plant Soil, 329: 127-137.

19. Charlet, L.D. Olson, D. Glogoza, P.A.
(2002): Biological control of insect and weed
pests in North Dakota Agriculture. North
Dakota State University, Fargo, North Dakota.
20. Chotte, J.L., Monrozier, L.J.,
Villemin, G., Albrecht, A. (1993): Soil
microhabitats and the importance of the
fractionation method. Soil organic matter and
Sustainibility of Tropical Agricuoture (Ed. by
K. Mulongoy and R. Merckx), TA/K.U
Leuven, A wiley-Sayce Publication. pp 39-45.
21. Coleman, D.C. and Crossley, Jr. D.A.
(1996): Fundamentals of soil ecology.
Academic Press, San Diego, CA.

22. Crews, T.E. and Peoples, M.B. (2004):
Legume versus fertilizer sources of nitrogen:
ecological tradeoffs and human needs.
Agriculture, Ecosystems and Environment
102: 279-297.

23. Currie, C.R. (2001): A community of
ants, fungi, and bacteria: a multilateral
approach to studying symbiosis. Annu Rev
Microbiol., 55:357-380.

24, Curry, J.P. and Good, J.A. (1992):
Soil faunal degradation and restoration. Adv.
Soil Sci., 17:171-215

25. Davis, J.R., Huisman, o.C,
Westermann, D.T., Hafez, S.L., Everson,
D.O., Sorensen, L.H., Schneider, A.T. (1996):
Effects of green manures on Verticillium wilt
in potato. Phytopathology 86: 444-453

26. Ding X., Zhang B., Zhang X., Yang
X., Zhang X. (2011): Effects of tillage and
crop rotation on soil microbial residues in a
rainfed agroecosystem of northeast China. Soil
& Tillage Research 114: 43-49.

JAFES, Vol 60, (2013)



10

3sonko Ilayanocku

27. Dorr de Quadros, P., Zhalnina, K.,
Davis-Richardson, A., Fagen, J. R., Drew, J.,
Bayer, C., Camargo F.A.O., Triplett E.W.
(2012): The Effect of Tillage System and Crop
Rotation on Soil Microbial Diversity and
Composition in a Subtropical Acrisol.
Diversity 4: 375-395.

28. Duong, T. T. T. (2009): Dynamics of
plant residue decomposition and nutrient
release. Master Thesis of Agricultural Science,
School of Earth and Environmental Science,
Faculty of Sciences, The University of
Adelaide, Australia.

29. Eash, N.S., Karlen, D.L., Parkin, T.B.
(1994):  Fungal contributions to  soil
aggregation and soil quality. In Doran, J. W.,
D. C. Coleman, D. F. Bezdicek, and B. A.
Stewart (ed.). Defining soil quality for a
sustainable environment. Soil Sci. Soc. Am.,
Madison, WI. p. 221-228.

30. Edwards, C.A. and Bohlen, P.J.
(1996): Biology and ecology of earthworms.
3rd ed. Chapman & Hall, London, UK.

31. Elfstrand, S., Bath, B., Martensson, A.
(2007): Influence of various forms of green
manure amendment on soil microbial
community composition, enzyme activity and
nutrient levels in leek. Appl. Soil Ecol., 36:
70-82.

32. Ernst, D. (1995): The farmeris
earthworm  handbook:  Managing  your
underground money-makers. Lessiter
Publications, Brookfield, WI.

33. Feng, Y., Motta, A.C., Reeves, D.W.,
Burmester, C.H., van Santen, E., Osborne, J.A.
(2003): Soil microbial communities under
conventional-till and no-till continuous cotton
systems. Soil. Biol. Biochem., 35: 1693-1703.
34. Fierer, N., Strickland, M.S., Liptzin,
D., Bradford, M.A., Cleveland, C.C. (2009):
Global patterns in belowground communities.
Ecol. Let, 12, 1-2.

35. Flint, M.L. and Dreistadt, S.H. (1998):
Natural Enemies Handbook: The Illustrated
Guide to Biological Pest Control. Clark, Jack
K., ed. University of California Press.

36. Franzluebbers, A.J., Hons, F.M,,
Zuberer, A.D. (1995): Tillage and crop effects
on seasonal soil carbon and nitrogen
dynamics. Soil Sci. Soc. Am. J., 59(6): 1618-
1625.

37. Freiberg, C., Fellay, R., Bairoch, A,
Broughton, W.J., Rosenthal, A., Perret, X.
(1997): Molecular basis of symbiosis between

Rhizobium and legumes. Nature, 22;
387(6631):394-401.

38. Frey, S.D., Drijber, R., Smith, H.,
Melillo, J. (2007): Microbial biomass,
functional capacity, and community structure
after 12 years of soil warming. Soil Biol.
Biochem. 40: 2904-2907.

39. Gardner, C.M.K., Laryea, K.B., Unger
P.W., (1999): Soil physical constraints to plant
growth and crop production. Land and Water
Development Division Food and Agriculture
Organization of the United Nations, Rome.

40. Gil-Sotres, F., Trasar-Cepeda, C.,
Leiros, M.C., Seoane, S. (2005): Different
approaches to evaluating soil quality using
biochemical properties. Soil Biol. Biochem.,
37: 877-885.

41. Glanz, J. (1995): Saving our soil:
solutions for sustaining earth’s vital resource.
Boulder, USA, Johnson Printing.

42. Govaerts, B., Mezzalama, M., Sayre,
K.D., Crossa, J., Lichter, K., Troch, V.,
Vanherck, K., Corte, P.D., Deckers, J. (2008):
Long-term consequences of tillage, residue
management, and crop rotation on selected soil
micro-flora groups in the subtropical
highlands. Appl.Soil Ecol., 38:197-205.

43. Govaerts, B., Mezzalama, M., Unno,
Y., Sayre, K., Luna-Guido, M., Vanherck, K.,
Dendooven, L., Deckers, J. (2008): Influence
of tillage, residue management, and crop
rotation on soil microbial biomass and
catabolic diversity. Appl. Soil Ecol. 37: 18-30.
44, Gupta, V.V.S.R. and Germida, J.J.
(1988): Distribution of microbial biomass and
its activity in different soil aggregate size
classes as affected by cultivation. Soil Biol.
Biochem., 20: 777-786.

45, Hasna, M. K., Lagerlof, J., Ramert, B.
(2008): Effects of fungivorous nematodes on
corky root disease of tomato grown in
compost-amended soil. Acta Agriculturae
Scandinavica, Section B - Plant Soil Science,
58(2):145-153.

46. Hittenschwiler, S. and Vitousek, P.M.
(2000): The role of polyphenols in terrestrial
ecosystem nutrient cycling. Trends in Ecology
and Evolution, 15(6):238-234.

47, Helgason B.L., Walley F.L., Germida
J. (2009): Fungal and bacterial abundance in
long-term no-till and intensive till soils of the
northern great plains. Soil Sci. Soc. Am. J.,73,
(1), 120-127.

48. Hobbs, P.R., Sayre, K., Gupta, R.
(2007): The role of conservation agriculture in

JAFES, Vol 60, (2013)



11

3sonko Ilayanocku

sustainable agriculture. Philos. T. Roy. Soc. B,
363: 543-555.

49. Holland, J.M. (2004): The
environmental consequences of adopting
conservation tillage in Europe: reviewing the
evidence.  Agriculture,  Ecosystems &
Environment, 103: 1-25.

50. Hoorman J.J. de Moraes J.C. S,
Reeder, R. (2009): The Biology of Soil
Compaction.  Agriculture and  Natural
Resources. The Ohio State University.

51. Jackson, L.E., Calderon, FJ,
Steenwerth, K.L., Scow, K.M., Rolston, D.E.
(2003): Responses of soil microbial processes
and community structure to tillage events and
implications for soil quality. Geoderma
114:305-317.

52. JanuSauskaite, D., Kadziené, G.,
Auskalniené, O. (2013): The effect of tillage
system on soil microbiota in relation to soil
structure. Pol. J. Environ. Stud., 22(5): 1387-
1391.

53. JanuSauskaité, D., Arlauskiené, A.,
Maiksténiené, S. (2013): Soil mineral nitrogen
and microbial parameters as influenced by
catch crops and straw management.
Zemdirbyste-Agriculture, 100(1): 9-18.

54, Jastrow, J.D., Boutton, T.W., Miller,
R.M. (1996): Carbon dynamics of aggregate-
associated organic matter estimated by carbon-
13 natural abundance. Soil Sci. Soc. Am. J.,
60:801-807.

55. Jiang, X., Wright, A.L., Wang, J., Li,
Z. (2011): Long-term tillage effects on the
distribution patterns of microbial biomass and
activities within soil aggregates. Catena 87:
276-280.

56. Johnson M.J., Lee, K.Y., Scow, K.M.
(2003): DNA fingerprinting reveals links
among agricultural crops, soil properties, and
the  composition of  soil  microbial
communities. Geoderma, 114: 279-303.

57. Johnson, N.C, Copeland, P.J,
Crookston, B.K., Pfleger, F.L. (1992):
Myecorrhizae: Possible explanation for vyield
decline with continuous corn and soybean.
Agron. J., 84:387-390.

58. Jong, S.C. (1989): Microbial
germplasm. In  'Biotic  Diversity and
Germplasm Preservation,Global Imperatives'.
Beltsville Symposia in Agricultural Research,
1988. (Eds L. Knutson and A. K. Stone.) pp.
241-73.

59. Kennedy, I.R. and Tchan, Y.T. (1992):
Biological nitrogen fixation in non-leguminous

field crops: Recent advances. Plant and Soil
141: 93-118. Kluwer Academic Publishers.

60. Kort, J., Collins, M., Ditsch D.,
(1998): A review of soil erosion potential
associated with biomass crops. Biomass and
Bioenergy, 14(4): 351-359.

61. Lal, R. (1991): Soil conservation and
biodiversity. In D.L. Hawksworth, ed. The
biodiversity =~ of  microorganisms  and
invertebrates: its role in  sustainable
agriculture, pp. 89-103. Wallingford, UK,
CAB International.

62. Larkin R.P. (2008): Relative effects of
biological amendments and crop rotations on
soil microbial communities and soilborne
diseases of potato. Soil Biology &
Biochemistry, 40: 1341-1351.

63. Larkin, R.P. (2003): Characterization
of soil microbial communities under different
potato cropping systems by microbial
population dynamics, substrate utilization, and
fatty acid profiles. Soil Biology &
Biochemistry, 35: 1451-1466.

64. Larkin, R.P. and Griffin, T.S. (2007):
Control of soilborne potato diseases using
Brassica green manures. Crop Protection, in
press, available online
(doi:10.1016/j.cropro.2006.10.004).

65. Larkin, R.P., Griffin, T.S., Honeycultt,
C.W. (2006): Crop rotation and cover crop
effects on soilborne diseases of potato.
Phytopathology (Abstracts), 96, S48.

66. Larkin, R.P. and Honeycutt, C.W.
(2006): Effects of different 3-year cropping
systems on soil microbial communities and
Rhizoctonia disease of potato. Phytopathology,
96: 68-79.

67. Leung T.L.F. and Poulin R. (2008):
Parasitism, commensalism, and mutualism:
exploring the many shadeso of symbioses. Life
and Environment, 58 (2): 107-115.

68. Luo, Y. and TeBeest, D.O. (1997):
Infection components of wild-type and mutant
strains of Colletotrichum gloeosporioides f. sp.
aeschynomene on northern jointvetch. Plant
Dis., 81:404- 409.

69. Kocros, T. (2003): Ommro
nosepnencrso. YHusepsurer “Cs. Kupun n

MeTonuj”, Ckorje. 3emjoniesncku
daxkyarer, Ckomje.
70. Ky3manoBcka, b., Pycescknm, P.,

MuxajmoBcku, A. (2010): Buomomkn
KOHTPOJHO areHcu BO 3allTUTaTta Ha
pacreHdjata co T1oce0eH OCBpPT Ha
MHUKONapasuTHUTe Trabu  Of  pOAoOT

JAFES, Vol 60, (2013)



12

3sonko Ilayanocku

Trichoderma. 3amruTa Ha pacreHujaTa,
XXI: 51-56.

71. Makarova, K.S., Omelchenko, M.V.,
Gaidamakova, E.K., Vera, Y.M., Vasilenko,
A., Zhai, M., Lapidus, A., Copeland, A., Kim,
E., Land, M. (2007): Deinococcus
geothermalis: the pool of extreme radiation
resistance genes shrinks. PLoS One, 26, €955.
72. Marschner, P, Kandeler, E.,,
Marschner, B. (2003): Structure and function
of the soil microbial community in a long-term
fertilizer experiment. Soil Biol Biochem., 35:
453-461.

73. Miyasaka, S.C. Habte, M. Friday J.B.,
Johnson E.V. (2003): Manual on arbuscular
mycorrhizal fungus production and inoculation
techniques. Soil and Crop Management,
Cooperative  Extension  Service/CTAHR,
University of Hawaii at Manoa, Honolulu,
Hawaii.

74. Miyasaka, S.C. and Habte, M. (2001):
Plant mechanisms and mycorrhizal symbioses
to increase phosphorus uptake efficiency.
Commun. Soil Sci. Plant Anal., 32: 1101-
1147.

75. Mohammadi, K., Eskandari, M.,
Heidari, G., Nezhad, M. (2011): Canola traits
and some soil biological parameters in
response to  fertilization and tillage
management. Afr. J. Biotechnol., 10, (64):
14067-14075.

76. Neher, D.A. (1999): Soil community
composition and  ecosystem  processes:
comparing agricultural ecosystems.
Agroforestry Systems, 45: 159-185.

77. Neher, D.A., 2010. Ecology of plant
and free-living nematodes in natural and
agricultural ~ soil.  Annual Review of
Phytopathology 48:371-394.

78. Neher, D.A., Weicht, T.R.,, M.E,
Barbercheck (2012): Linking invertebrate
communities to decomposition rate and
nitrogen availability in pine forest soils.
Applied Soil Ecology, 54:14-23.

79. O’Donnel, A.G., Seasman, M.,
Macrae, A. (2001): Plants and fertilisers as
drivers of change in microbial community
structure. Plant Soil, 232: 135-45.

80. Omonode, R.A., Smith, D.R., Gal, A.,
Vyn, T.J. (2011): Soil nitrous oxide emissions
in corn following three decades of tillage and
rotation treatments. Soil. Sci. Soc. Am. J., 75:
152-163.

81. Orr, C.H., James, A., Leifert, C.,
Cooper, J.M., Cummings, S.P. (2011):

Diversity and activity of free-living nitrogen-
fixing bacteria and total bacteria in organic
and conventionally managed soils. Appl
Environ Microbiol., 77(3): 911-9109.

82. Overstreet, L.F. (2005): Relationships
between soil biological and physical properties
in a long-term vegetable management study. A
dissertation In SOIL SCIENCE, Faculty of
North Carolina State University

83. Pal, K.K. and Gardener, B.M. (2006):
Biological control of plant pathogens. The
Plant Health Instructor, 1117-02.

84. Palm, J., Loes, N., van Schaik, M.B.,
Schroder, B. (2013): Modelling distribution
patterns of anecic, epigeic and endogeic
earthworms at catchment-scale in agro-
ecosystems. Pedobiologia, 56(1): 23-31.

85. Pankhurst C.E., Kirkby C.A., Hawke
B.G., Harch B.D. (2002): Impact of a change
in tillage and crop residue management
practice on soil chemical and microbiological
properties in a cereal-producing red duplex
soil in NSW, Australia. Biol. Fertil. Soils, 35:
189-195.

86. Pankhurst, C.E. and McDonald, H.J.
(1988): Influence of tillage and crop rotation
on the ecology of Pythium spp. in a South
Australian wheat-growing soil. Proc. 5th ICPP,
Abstracts Vol. 1, p. 163. Kyoto, Japan.

87. IMamanocku, 3. (2011): Vmorata Ha
MIOKPUBHHUTE KYITypH BO Oopbata mpoTHB
MJICBCJIUTC-IPCAHOCTHU u HEAOoCTaTOIH.
loanmen 36opHuk Ha PDakyaTeToT 3a
3eMjoJeNICKM Hayku U Xxpana, Cxkomje,
56:27-38.

88. IMananocku, 3 u Kocros, T. (2011):
EHImkoneucku peyHuK Ha arpoeKoIOKY 1
AarpOTCXHUYKKU IMOMMU U TCPMUHU. (DaKynTeT
3a  3eMjoAeICKM Haykn H Xxpana-Ckorje
VYuusepsurer ,,CB. Kupun u Meroauj” -
Ckorje.

89. Peoples, M.B., Herridge, D.F., Ladha,
J.K. (1995): Biological nitrogen fixation: an
efficient source of nitrogen for sustainable
agricultural production. Plant Soil., 174:3-28.
90. Pérez, J., Mufioz-Dorado, J., de la
Rubia, T., Martinez J. (2002): Biodegradation
and biological treatments of cellulose,
hemicellulose and lignin: an overview.
International Microbiology, 5(2): 53-63.

91. Perez-Brandan, C., Arzeno, J.L.,
Huidobro, J., Griimberg, B., Conforto, C.,
Hilton, S., Bending, G.D., Meriles, J.M.,
Vargas-Gil, S. (2012): Long-term effect of
tillage systems on soil microbiological,

JAFES, Vol 60, (2013)



13

3sonko Ilayanocku

chemical and physical parameters and the
incidence of charcoal rot by Macrophomina
phaseolina (Tassi) Goid in soybean. Crop
Protection 40:73-82.

92. Reeves, D.W. (1997): The role of soil
organic matter in maintaining soil quality in
continuous cropping systems. Soil & Tillage
Research, 43 (1997) 131-167

93. Riera, M.C., Méndez, M., Medina N.
(2003): Post-effect of mycorrhization on some
indicators of physical properties from a red
ferralitic soil. Cultivos Tropicales, 24(3): 5-9.
94. Rillig M.C. and Mummey D.L.
(2006): Mycorrhizas and soil structure.
Tansley review.

95. Ritter, J. and Eng, P. (2012): Soil
Erosion - Causes and Effects. Ministry of
Agriculture, Food and Rural Affairs, Ontario.
96. Roberts, W.P. and Chan, K.Y. (1990):
Tillage-induced increases in carbon dioxide
loss from soil. Soil Tillage Res.. 17:143-151.
97. Roget, D. and Gupta, V.V.S.R. (2004):
Impact of management practices on soil
microbial functions in alkaline Mallee soils.
Soil Biology in Agriculture Proceedings of a
workshop on current research into soil biology
in agriculture. Tamworth Sustainable Farming
Training Centre,11-12 August.

98. Roper, M.M. and Gupta, V. (1995):
Management-practices and  soil  biota.
Australian Journal of Soil Research. 33(2):
321 - 330.

99, Rovira, A.D., Elliott, L.F., Cook, R.J.
(1990). The impact of cropping systems on
rhizosphere organisms affecting plant health.
In 'The Rhizosphere'. (Ed. J. M. Lynch.) pp.
389-436. (John Wiley: NY.)

100. Rui, J., Peng, J., Lu, Y. (2009):
Succession of bacterial populations during
plant residue decomposition in rice field soil.
Appl. Environ. Microbiol. 75(14): 4879-4886.
101. Salinas-Garcia, J.R., Velazquez-
Garcia, J.D., Gallardo-Valdez, A., Diaz-
Mederos, P., Caballero-Hernandez, F., Tapia-
Vargas, L.M., Rosales-Robles, E. (2002):
Tillage effects on microbial biomass and
nutrient distribution in soils under rain-fed
corn production in central-western Mexico.
Soil Till. Res., 66: 143-152.

102.  Santi, C., Bogusz D., Franche, C.
(2013): Biological nitrogen fixation in non-
legume plants. Annals of Botany, 111(5): 743-
767.

103.  Schippers, R., Bakker, A.\W. Bakker,
P.A.H.M. (1987): Interactions of deleterious

and beneficial rhizosphere microorganisms
and the effect of cropping practices. Annual
Review of Phytopathology, 25: 339-358.

104.  Schutter, M.E. and Dick, R.P. (2002):
Microbial community profiles and activities
among aggregates of winter fallow and
covercropped soil. Soil Sci. Soc. Am. J., 66:
142-153.

105. Sharma, P., Singh, G., Singh, R.
(2011): Conservation tillage, optimal water
and organic nutrient supply enhance soil
microbial activities during wheat (Triticum
aestivum L.) cultivation. Braz. J. Microbiol.,
42:531-538.

106.  Silva, A.P., Babujia, L.C., Matsumoto,
L.S., Guimardes, M.F., Hungria, M. (2013):
Bacterial diversity under different tillage and
crop rotation systems in an oxisol of southern
Brazil. The Open Agriculture Journal, 7,
(Suppl 1-M6) 40-47.

107.  Simonse J., Posner, J. Rosemeyer, M.
Baldock, J. (2010): Endogeic and anecic
earthworm abundance in six Midwestern
cropping systems. Applied Soil Ecology, 44:
147-155.

108. Six, J., Paustian, K. Elliott, E.T.,
Combrink, C. (2000): Soil structure and
organic matter: |. Distribution of aggregate
size classes and aggregate-associated carbon.
Soil Sci. Soc. Am. J., 64:681-689.

109. Soon, Y.K., Clayton, G.W., Rice,
W.A. (2001): Tillage and previous crop effects
on dynamics of nitrogen in a wheat-soil
system. Agron. J., (93): 842-848.

110.  Staley, T.E. (1999): Soil microbial
biomass alterations during the maize silage
growing season relative to tillage method. Soil
Science Society of America Journal, 63 (6):
1845-1847.

111.  Stubbs, T.L., Kennedy, A.C,
Schillinger, W.F. (2004): Soil ecosystem
changes during the transition to no-till
cropping. Journal of Crop Improvement, 11:
105-135.

112. Subba Rao N.S. (1999): Soil
Microbiology.  4th  Edition of  Soil
microorganisms and plant growth. Oxford &
IBH, New Delhi.

113.  Swift, M.J., Heal, O.W., Anderson,
J.M. (1979): Decomposition in terrestrial
ecosystems.Univeristy of California, Press:
Berkeley.

114.  Topoposcka, A. (2013): Baujanue
Ha XCPGI/IHI/IHI/ITe Bp3 ITIOYBEHaTa
MHKpO(l)JIOpa BO Hacajg CO JomMaTu BO

JAFES, Vol 60, (2013)



14

3sonko Ilayanocku

yCJI10BH Ha OTBOPCEHO BO MITUIICKUOT
pernoH. Marucrepcku Tpyja. Pakynrer 3a
3eMjofeNicCku  Haykn u  xpaHa-Cxorje
Vuusepsurer ,,CB. Kupun u Mertoauj” -
Ckorje.

115.  Treonis, A.M., Austin, E.E., Buyer,
J.S., Maul, J.E., Spicer, L., Zasada I.A. (2010):
Effects of organic amendment and tillage on
soil microorganisms and microfauna. Applied
Soil Ecology, 46(1): 103-110.

116.  Turk, M.A., Assaf, T.A., Hameed,
K.M., Al-Tawaha, A.M. (2006): Significance
of Mycorrhizae. World Journal of Agricultural
Sciences, 2 (1): 16-20.

117.  Vance, C.P. (2001): Symbiotic
nitrogen fixation and phosphorus acquisition.
Plant nutrition in a world of declining
renewable resources. Plant Physiol.;127:390—
397.

118. Vargas, L.K., Selbach, P.A., de S4,
E.L.S. (2004): Microbial changes in soil
during a maize crop season in no-till and
conventional systems. Pesqui. Agropecu.
Bras., 39: 749-755.

119. Von Litzow, M., Leifeld, J., Kainz,
M., Kogel-Knabner, 1., Munch, J.C. (2002):
Indications for soil organic matter quality in
soils under different management. Geoderma,
105: 243-258.

120. Wang, Y., Tu, C, Cheng, L., Li, C,
Gentry, L.F., Hoyt, G.D., Zhang, X., Hu, S.
(2011): Long-term impact of farming practices
on soil organic carbon and nitrogen pools and
microbial biomass and activity. Soil. Till. Res.,
117: 8-16.

121. Zahran H.H. (1999): Rhizobium-
Legume symbiosis and nitrogen fixation under
severe conditions and in an arid climate.
Microbiol Mol Biol Rev., 63(4): 968-989.

JAFES, Vol 60, (2013)



