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rro.uaToulz.

fIoT :pe6ura ce rr r4Hcrrrr)/I{IroHaJIIrI4 MepKIr, oaHoclro
3roneM]'Barte Ha noJrr,rrr,{Kure 3a I{ilMan)tsarle na ynorpe6ara ua
xeMItcKIt necrLIIIlArr r,r 3roneMyBarse na ynorpe6ara Ha r.H. ,,3eJIeHa
a,rrepnaruna"

K;ryva s6oporH: eKoJrorrrKr{ npuurlrrn, 6aonourrca 6op6a,
6zonpenapara, o,qpx{nraBo rrpou3BoAcrBo, xrrBorrrara cpeArrua.
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Abstract

Long-term conventional agricultural production has caused
significant negative impacts on the environment and human heaith. The
negative effectof pesticides on human health and environmental
pollution has reached an alarming level. Because of that, people's
awareness also developed, which in tum led to the need for a new
agroecological concept in agricultural production. Hence, Sustainable
Agricultural Ptheir roduction is a type of production based on the
principles of ecology and restoring natural mechanisms for the stability
of the community.

Altemative measures in the protection of plants are increasingly
being introduced, and biological preparations find their deserved place
among them. There are numerous preparations, with different bases -
microbiological (living microorganisms or parts) and biochemical
(products of microbial metabolism or aatibiosis products, as well as
plant products - plant extracts, essential oi1s, etc.).

One of the most promising and environmentally acceptable
methods ofplant protection is biological control. Biocontrol agents act
through a complex complex of mechanisms and heip plants to defend
themselves against the attack of pathogens, but at the same time they
enrich the rhizosphere.

To sfengthen the prospects for the use of biopreparations and
all environmental measures, it is necessary to enable the monitoring of
the efficiency of their application (in the growing season, assessment in
direct production) or, approaching the direct producer. 'Ir:aining I
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educating people about the benefits of biopesticides for sustainable
agriculture is of great importance. A1so, presenting the effects and
publishing those data is very important.

Institutional measures are also needed, i.e. increasing policies to
reduce the use of chemical pesticides and increasing the use of the so-
called "green altemative".

Keyvords: ecological principle, biological control,
biopreparations, sustainable production, the environment.

Boeea

.{o:rroro4Lrlrnoro seujogencro nporr3BoAcrBo lpcar.r3BaKa
3HaqI4TenHLI [OCneAI,Iqr{ Bp3 x{r4BoTHaTa cpeAnHa: r]cqpfieHocT Ha
nprrpoAHr.rre pecypcu, 3roJreMeHa epo:nja r.r ry6ene na rrJroAHocra Ha
nor{BaTa, 3afalyBarse Ha noqBaTa r4 xIzBoTHaTa cpealzHa co ToKcr4r{HI.{
coeaHlrHeHrz1a, KoJralc Bo cHa6AyBarrero co Boaa, rojaaa Ha ce
noroneM 6poj pacrr.rrenHr.r 6olecru, HaplrxyBarbe Ha
lrurpo6uo:rourl.rre nonynaqr4r4, npupoAHara pa3HoBrrAHocr Bo
eKocucTeMr4Te It Ip.

Ho, uerarrzeHlror erferr ua gorrorpajnara v lpeKyMepHa
ynorpe6a Ha necrurluAlrre ro :errjogeJrcKoro npor.r3BoAcrBo ce
o4pa:lr oco6eHo 3arpr4r(yBaqKa Bp3 r4panjero Ha qoBe(or.
Couegyea*ero Ha crpalrlHlrre nocneAlzufi no cLITe ccrMeHTr{ o.q
qoBeKoBoro onKpyx{yBar{,e pe3ynrrrparxe co [poMeHa Ha
pa3MacJD,Earrara 3a u a:uvr e HacoKr Ha :elrj o4e:rcxoro rtpor43BorcrBo.
Boneaynan ero Ha HoB rrpltHuun no rerrjoge:rcnoro nporr3BoAcrBo
6erue neus6exgo.

3aegHuqara ce roeefte 3arroqua 4a ce nanpa(a Ha npupoAHr.ire
MexaHlt3Mrr ga cta6unHocta Ha 3aeAHurlara. tr{cronpelreuo, HayKara fo
pa3Bli nnTerpupaHl4or KoHIIenr Ha o.4pxlll4Bocr no :eujogencroro
[porr3BoacrBo rr 3arroqHa co OgpNllreo selrjoge:rcro nporz3BoAcrBo.
Taa uua qen Aa rrr rrcKopncru flpr.rpoAHure pecypcu, Aa ro 3arrrrtrrrz r.r

o6raropo4u qoBeKoBoro onxpyxyBarr,e Ho r4croBpeMeHo Ia oBo3Mo)ro.I
3foneMyBarse Ha coBpeMeHoTo 3eMJOIenCKO [pOn3BOACTBO r4 Or[rIT
6eneSur 3a xvBorHara cpeAlzna rr rIoBeror.

Onacuocru l.t rrpeArr3BLIqn rrpl.r KoHBeHrInoHaJlHo 3eMjoAeJrcr(o
npol{3BoAcTBO

3amru.rara Ha pacrenujara o4 6o:recrlr u un.e.l.Hr4rrn Iz
rrJreBeJra ce 3acHoBa fJraBHo Ha ynorpe6ara Ha xeMr.rcKrz MepKrr r.e.
.ttecrHrII4IIz. Ynorpe6ara Ha BaKBz xeMuKaJrrrlr e MHofy npu$areua
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3apaAv HHBHaTa eoriKacqocT, carJ4)rrocT r,r 6p3 yAap Bp3 rleJrHrroTrlrrerer{ arenc. Ho, o.4 Apyra c,rpaHa, AoJrrorpajnara yno.rpe6a ,raonpeAeHlr aKTr.IBHI.t MaTeDltu .r.."_"._,.i,-^
pe3r'creHrHocr,,.". p*"o:'ipu?"#fffi:ffi1 

""1?J,?." ""ii
i;i::::T:; ":::: ;Y##;T' #;tx". *;, u i
_(MaJ(poopraHr43Mr,r, 

[pelarolu u cl.), a co roa ja naxratryeaar u iaHapyuyBaar 6nonourcara pa3HoBr,rrHocr-
ytcro raK4 npou3Bo,qcrBo-ro sa 6ulo rcoja senajoaencrcaKyJrTypa He MO)Ke Aa ce 3aMt

ceKaKoHee6enocne4aq"l"#.H#H,:t;"Xil:ffi:TJ;Tl:
Ha xrrBoTHaTa cpeazHa.

flpu annr,rraqrlja Ha crrre. Br4AoBrz necrrrrl uarr, ao-rnBHureMarTI4Ir ce 3aAplKIBAnT BO 3gMJOAencwIre xyrryp^,' ()cralyBanr
AoJrfo BpeMe Bo norlBara T,IJII,I Bo [oA3eMHI,ITe BoALI. Toa gua-rra, co
nocnealrrlr4 3a cneArraTa rg/llTypa r{a Taa noBprrr[Ha, BoAHr]oT, Ho u
uenoKynur,ror xdiB cBer (Damallas and Koutrobuas, 2016).

Oco6eno rpe6a ga ce [craKHe xoucyrrlaqujara Ha xpaj Hr.ror
seujo4encxr,r Epou3Bo,q o,q orpoMHara nony:raqr.rja Ha KoHcyMeHTr.r.
A vucrara 3a roa KaKoB e rrrrerHnor eSerr no s4paeje.ro ua
qoBeKor, oco6eno uajrrlrtaar.tre, HaBr4crraHa 3iup[xyBa.

Zsroxeuocra Ha necrnrluAu HeraruBr{o uujae Ha
r{oBeKoBara nonynaquja, ar,rpeKTHo utJru r.rHAr4peKTHo. Trze
npeAra3Br.rKyBaar 3.qpaBcrBeHr,r npo6netrrn rcaj nyfero, Ho nocror{ lr
I(oHTauyrrpaHo HerarLIBHo nnujauae oA oronr{Hara 3apaAr4 HI4BHara
TOKCT4TTHOCT LI 3afaAyBarleTo IIITO rO [peArr3BIzKyBaaT.
florporuyra.ncara Ha BaKBrr coe.4raneulrja flpeArz3Br4K),Ba xponnrrHr.{
3,upaBcrBeHn npobreuu KaKo pe3y:rrar na naco6panure roKcur{Hr,r
xeMIrcKIr ocrarorls. Llcro raxa, nocrojauara H3J.IoxeHocr Ha
necTlEr{r,rAi4 ripeAr.r3BHKyBa f eHeTcKt4 orrrTeTyBarsa, penpoAyKTr4BHr.r
3ApaBcrBeHrz npo6neva 14 xpoHr.rqHr, :a6onynana KaKo rrrro ce
acrMa, xlrnepren:lrja u rapqrznorrl.

Ilojaea Ha cBecuocr 3a 3arrrrrrra Ha xu.iBoruara cpeArrua

Cor.negynarrero Ha BaKBr.ror rr3pa3ur Herarr4BeH eQexr ua
rrecrr,rqr.rArrre tp: lyfero (Hajlruory np: :4parjero) H xr.rBoruara
cpeAr.rHa [peAn3BrzKa nojana na cBecHocr raj nyfero, a rroroa ce
3fOJIEMII I,IHTCPECOT I,I AKTI,IBHOCTA HA IOMT4HAHTHIITE P\

najxovnerenrurzre cBercKr,r opraHr.r3aur.u4. @oplrupaHra oe pa3Hr.r

Apyrli opr-aHn3aquu wuja pa6ora e Bo HacoKa na s4panjero na
ryfero u oAprur4Boro :eujoge,rcr<o npor.r3BoAcrBo. CeercKara
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opraHr-r3aunja 3a 3apaBcrBeHa 3arrrruTa 3anoqHyBa cl4nHa 6op6a
[poTIIB rrecTuqr{ArrTe Bo HacoKa Ha 3arIITI4Ta Ha qoBeKoBoTO

3apaBj e n xrrBorHara cpeazHa. Enponcrara yuuja (EV) yrnpaa
crpofl,{ pefynaTvBli Bo BpcKa co perlrcTparllzJa Ha aKTLTBHLT

cocrojru (oco6eHo za 6apav,ara 3a roKcl't KoJloruj a). flocrolt
rajaxHara npr,rMeHa ua ao6par a relrjo.re,rcxa [paKrHKa eo rcoja e
perynupaHa ynorpe6ara Ha aKTLIBHH Marepzlr - nplrMeHa Ha raKBlr
oA no6e:6e,{na KJIaca Ha roKcuqHocr, onpeAenyBarr,e
(orpanzvynan e) Ha r.trreplalor Ha rpelnparba, ynorpe6a Ha rxro
IroMaJIa AO3a Ha npenaparlt Ha eaI.IHI.rqa [oBprrrlrHa, 3aIIa3yBaI],e Ha

KapeHrlara, pa6ornara KapeHIIa, ce sajarnyna ynorpe6ara Ha rlrqHa
3arxrrrrHa olpeMa v cn.

Enponcrara ynuja ce nonefte ja crecHyBa 3eJleHara JII.rcra Ha

npenaparfi. Ho, ucro rara nocrojar Haloplr 3a cyncruryuuja Ha

eAHa co Apyra a. u., co 6apanare ceojcrna. norouHo rlpxMeHa Ha

no6e:4nra, Ho n exonorrlKIi npntfauuea.

O4px;runo se*rjo4e;rcrco rrpor.r3BoAcrBo

I4urerpupanuor KoHqerrr Ha oapxnllBocr no selrjoge,rcxoro
npor43BoAcrBo ce 3acHoBa Ha arpoe(onorrKl-I KoHIIenr. Orryra,
oapxJrr.rBoro :eujo4ercro npoli3BoAcrBo e Br{A Ha npol{3BoacrBo
3acHoBaHo Bp3 rrpr.rurlr{Irure Ha eKoJlorujara, npoyvyeajku ru
oAHocrrre noueiy opranu3Mr.rre r{ HrrBsara oKoJIItHa (Malik et al.,
2012).

9oeeror co cBoero rrcKycrBo u 3Haelie, KaKo rr co pe3ynrarnre
oa KoHTlrH).l,tpaHlror HanpeAor Bo HayKara u rexno,rorrajara Moxe Aa
ynpaByBa co floqBara, pacrenujara fi xuBorHure. co uen aa rlt
3aAoBonH pacrerrKure norpe6r 3a xpaHa. 6es .4a ce noBpeAu

xr4BorHara cpeAr.iHa. Bcyuuocr, 4etfunuquure aa o4pN:rue pa:noj
Nropa Aa oBo3Moxar og6ernyeane Ha HeloBparHo ry6eme ua
nprrpoAHxre Bpe,qnocrn r.rnrl Kor\r[eH3auL4ja Ha Hr.IBHara rary6a nper<y

Aplrfr.r npr{poAHr4 Bpe.4Hocrrr. (Basso and Diaz,2004).
Ho, o4pNrueoro npol-r3BoAcrBo ucro raKa IzMa 3a Ile.tr Aa fo

3roJreM npou3Bo.4crBoro Ha xpaHa u ga ja ua,r'rar n nojaeara ua
6o-necrlr rr rrrreruuqu 4o roj creren rrrro rr4e HeMa Aa [pelli3BrrKaar
3Harlqre-[Ha urera Ha Kynrypara. 3aroa. nocrojar pa3BueH!r Meroar4 3a

npafrane Ha npupoaHure MexaHr{3Mrr :a cra6lunocra Ha 3aeaHvrrara.
O4pxlueoro selrjo.4e:rcrno ce norrrr4pa Ha IrHTerpLIpaHv

TexHrrKrr 3a ylpaByBarie co urrerHlrre arencu (tr4nrerpaJlHa 3aurrllTa -
IPM) - cNcrev xoj fte ru onSaru cure MeroAIt rr cpe,4crBa 3a
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KoHTpOna IIa IIITeTEETE rr|rE O EEEI{zUIeII eOeKT Bp3)KI4BorHaTa cpeAlrEa f, 6e3 -rrry-- rr-FrFrtr-
Bo nocroeee Ea pcluD 1l{l_c x Aet[nuzunv 3a IpM,

AOMAHaHTeH e aKleElo'r E r-.-E€ ua yuorpe6ara uaIIECTI]IIIIAII.

Ilpnrrene re e.rrrlr--,!.-rar cE Me.roA, Bo
3a.Errrrr]tt trtIEIr rra

04 nperxo4uo o6pcr--E rFW E Bo cornacHocr coMepKr,rTe Ha nETefpaxEefir
ny6nuqnrer 3a BoBeayBaEG Br ErE arq)E;TaBHrz MepKrr Bo

:iTlltutu Ha pacresqjaa, r F rn *.J.-e11q Mecro Haoraar
olo-qoIUKI4 Te npenapalE r .ip'rr EgrrFr{Eq MepK'

E-.T-l-lI

Ezonecrrzqagre um fuoqanprme fuo aneryaaar no IpM _
llporpaur.rre 3a r.rHTerpaJrEir :anrrrr- To a &aaOal"ro uo HrBHaraBax(HocT Lt no3HTI{BEo E c:oao na reujo4e:rcroro
Ip0LI3BOACTBO, T).Ky X IIa CEIe a|Err E r-hryroT IIa qoBeKoT.

-_--_11: 
ce .4o6pa am€puma Er crErsrFtrtt4re necrrarlrr.qu.

r rpnlloHeclBaaT 3a oApxJrrBo -*rfxcro trpor43Bo.qcTBo uHaManyBalbe Ha UOCIe/r,qr{Fre O21 rnorg*Ia 
"pi4"no 14 .".',,,Tnonerierparua ynora Bo eKo.cf,srerllE_

Bcyuurocr, npfiMerrara ua 6eoryenapa.rare e go6ap HaqrrH 3aylpaByBar6e co X(HBOT
nocrr.rr'yBarreoApxoraBor:ffi *ff*"*::"J::t""H"r"l;
Ha xrBorHara cpeAr.rna n oAprnxB{raa ce Bo xapMoHr.rja fio.4pxnlrBocra MOXe '4a ce trocrxlTe caMO CO 3arfru-ra HanpripoAHrrre pecypcll. Bo onoj cnyyaj- e rlryrEMe .qa l.H rp]KzMeCIZTE ENCMCHTI,I HA EKO-C
Kouxperuo, cr,rre 6r.*1*"* 

BO OApeaeHa paMHorexa'
-_---rFFHtrErE rclKo Hajxopucreuu nHaJnpllQareHH (Ho H Boo[rJTo, 6nonegr@,U; ior"rc"y"aa, ognpl4poAara. flprz HueHoro 4ejcmyaane, oa * 

"rr."y"uMe 
Heruroryio, nanporaB,. noBTopuo r.rM oBo3MoxyB:rMe Ha rrpr4po4Hr4Te

MexaHv3Mr.r 4a_ ja u:epnynaar crojara pa6ora Ja r<oprzcuruepnpo4afta - nejszHara corrcrBeHa 3amrnTa-
Oa Ayra crpaHa, 6zonecraqqrTq.rE ce npncyr'u BonprlpoAaTa, oKony Hac. Tr,re ce ,ra""o 4o"rann", JrecHo6uoparrpaglau, rroKax(yBaar pa3nrrqHu Earrrrua ua 4ejcrnyname,ce noM:lJIKy cKanl{ E uMaa.r Mana roKcErrHocr 3a Jryfero I,I
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Euonpenaparn - olrrrra no4el6a

Cnope4 Areuqujata za 3arrrrura Ha )rliBorHara cpeArrHa Ha
CoeEuuerr.ne ApxaBr.r (EPA), 6rlonecrrlqll4ure ce xpr4poAHr.i
uareplrja:ur KaKo xr4BorHlT. pacreuuja, 6axreprn, oApeAeHH
Nrr.rHepanu, 6uoxelrzcxu coegunenuja. Mefy ur.re, pacreHnJara rr
MIzKpoopraHr{3r{ure ce fJraBHr{ tr3Boprr Ha 6uonecnrqlr4u :apagu
roreunor 6poj ua anrrluur<po6utr areHc14 r.r 6rzoaKrusHll coegllueuuja.

Perylaropure 3a pacr na pacrenujara (pGRs). rolr nervraar
aKTHBHocr Ha necrllquArl, Ho HaMecro roa. lroNar 4a ja fipoMoBl{paar,
uuxu6upaar trml uoEu$uqupaar 1pa:zo:rorujara na pacrenujara, r.{cro
TaKa ce peryntrpaar KaKo 6vonecrzqu4u.

Bo rolrepqujanna cMrzcna, 6uolec:rnqugure uoxar 4a 6rzgar:
Muxpo6uo.rolrxn lecruurrArr Korr coAp)Kar 6uoxonrpolma

areHcII KaKo aKTr.rBHa uarepuja r,t THe AenyBaar npeKy pa3rrllTe
6uorornpolnlt IrexaHI43Mu anl4 npoayKTr.r Ha HrrBHlror,l.teta6onz:alr,
r<or.i KoHTponapaar rrrrerHrr areHca (atrraroHllcrtr uru ulzxpo6ritr
napasuru). Tyra cnafaar u puso6axrepur.rre.

flpenaparrare 3acHoBaHH Bp3 NruKpoopraHr43Mrr ro @oplrupaar
najrolevuor 4el oA noivepuuj a,.ru:rlpa urlre 6uonec.r.uqr.r4u u
BrnyqyBaar 6axreprnz, Bapycu. ra6u, Helrarogu li nporo3oz. llo:saru
ce oxony 175 uurpo6uo:ro IKrr aKTI4BHr,r areHcr{ Korr ce Koprrcrar Bo
ynpaByBarbeTo co naToreHI.t, rrJreBe.[Iz. r4HceKTlr v HeMaTO/XU.

Euoxellucrlt necrurllrAa 6azupauu Ha cyrlcraHqul{ npor.r3BeaeHr{
oA lr{I.iKpoopfaHLI3MuTe KaKO pa3HIt, TOKCuHrr, aurz6uoruqrz unv pa3HLI
npoayKrx npz anrn6l.rosara rrJtr4 rraK npori3Be.4eHrr o4 pacrenuja xaxo
Seuoru, KuHoHr4, anKanouAal crepor{Au u pa3HH .4p. coe4uHeulrja:
pacTr.iTenHri eKcTpaKTrr. eceHrlr{a,[Ht4 Macna u Ip.

Euorfyurrqngu

Co qe:r Aa ce HaManri ynorpe6ara Ha rfynruqu4r.t oA xeMr.rcKa
npvpo,qa oA eaHa cTpaHa 14 3foJleMyBar5eTo Ha MOXHOCTa 3a npLIMeHa
Ha npr{poAHu pecypcu Bo 3arrrr}4rara na pacreHajara oA Apyra crpaHa,
ynorpe6ara na 6r.ro$yuruqurrrre craHyBa peanHocr r.r ce [oBeKe fo
3foJIeMyBa o6euor xaxo Bo o.4uoc Ha Kynrypar TaKa I.i pacrzrenHr.r
IIATOfEHI.I.
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Euo(byuruqr,IAu're ce eaHla o4 uajuecrure u najynorpe6ynaurne

6zonpenaparu. HlreHa ocHoBa nIaBIro flpeTcraB]tsaar

Mr,rKpoopraHu3Mllre 3apaArr Icpa3eHlrre Mexasu3Ml{ na 6uoronrpo:rna

aKflrBuocr, Ho Il HrIBHvre cnopu, anru6uorllllr4, ToKcIrHrr' eH3I'IMrr I'IJII'I

Ap)'rr{ Mera6onr'Iru. Tlxa cnaf aat pt pacrlrrellHl'ITe eKoTpaKrrl,

Bvrrawr4lzl- pacrHreJIHH xopMoHL H pa3HH 6HoaxrrasHu coeguneultja

(Grahovac eI a1.,2009). Tue rnasHo ce:

- BuorlynruquAure co najro:relnla BeryBar{Ka ynora coApxar

6uor<onrpo:rirlr areHcl4 KaKo arrrlena uarepuja. Moxar ,qa 6saar xr'IBt4

MnKpoopraHr{3Mrl rrrLr :rlr4B:atr crpyKTypa KaKo Ha np. cnopu' Ho, co

IICTO TOJIKaBO 3Harrer6e ce Trre KoIl coApir€T npon3BoAr'I o.q

MrrKpo6lrl4or Nrera6onlrsaNt IrJra rrpoAyKTz oA HeKov oA MexaHr{3Mr'rre

Ha AejcrB)aBalie- Hurnara ylora nefte 6ene flpgrxo,qHo IIoreHqI'IpaHa -

ncrrrre ce 6esonacun Ii 6e:6e,qur,I sa rr1Tero r{ 3a )Io4BorHara cpeAI{Ha.

- Bo osaa rpyua 6uotpyrruqltql,I ce BKny{yBaar v KopricHI'I

Mr{KpoopraHI{3MI4. }fueHOrO HaMHOXyBarse ro oIreBo3Mo)KyBa

pa:nojor Ha flaroreulrre MuKpoopraHl'I3Mtl. Ho, ucro ra(a, TrIe co

cnojor 6ps MexaHr43tlM upolt:Bea)tsaar I'I BvraMIrHIz, eH3I'rMrl rt

pacrr.rreJrHr4 xopMorr[ KoI,I Moxar 4a 4ejcrnyuaar Ha r'IMt'HIzor cl{creM

Ha pacrenujara. :roneuyraj(u ja HHBHara ornopuocr.
- tr4cro rara, oBAe ce Brcn)^{euu pu:o6arrepnare xor ro

rrpoMoBlrpaar pacror Ha pacreuujara co $urcaquja Ha a3oror,

pacrBopnr.rBocra ua rfocrfopor, 3foJreMyBal6e Ha AOCTanHOCTa Ha

HeKorl HeAocrannu (fopuu oa oApeAeHIz eneMeqruu na roj Hauzu

pe3yJrrvpaar co 3roneM,tsane Ira [poAyKTI'IBHocra Ha pacreurljara.

Ho, ucronpeueno, na roj HaqI,IH rI{ mrr'rrat pacrennjara o4 6Iaoruvxu

u a6uorzqrlr ifarropu. Taneu ce poAoBr{re Bacillus, Agrobacterium,
Presudomonas u yp.

Bropara rpylla Ha 6zo(lyrruqz4ra ja ar<nylyea ynorpe6ara ua

pacftITenHIz eKcrpaKTIt a eceuuuja,ruu MacJla 3a 3auITI4Ta.

Axrr.rsHlrre coeAlzlreuvja no pacreuujara B(n) ryBaar ifenonlr,

KI,IHOHII, aJIKaJIOI'IArI, CTepoIrAII, TeprreHl',I, aJIKOXOJII4 I',I CanOHr',IHri.

Pa:lwqgu pacrlrreJlHl.t celraejcrea LIMaar pa3HoBlrAH n aurulturpo6uu
6uoaKrIlsHu coe4uuenuja norr BK;r]'rryBaar MacJIeHr4 (oMnoHeHTr'I KaKo

rrrro ce o u P - tfruraugpena, JIITMoHeH, ralrSop, nuuolnl, 6-
rapnoQzeneu u JIaMUHaJI arlerar Bo 3aBlrcHocr oA ceMeJcrBoro Ha

pacreuujara.
@unrparure Ha eKcrpaKTI4 oa KoMnocr, eKcrpaKTor oA qaJno

ApBo, Macno oA .upBoro Neem rar<o Ir Muory Apyrll pacrurenHr'I

rrpoA)'Krrr ce Kopr4crar KaKo 6uo$yrrlrulr4u (Grahovac et al., 2009).
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Euo,romxa 6op6a
co ocBpr Ha ra6llre oA poAor Trichoderma

EAulr o.4 najlosHarzre 6uoronrpo:ruu afeHcr{ ce ra6ure og
pogor Trichoderma.Moute ncrpaxyBarba onsaftaar nose(e oa
rleceTTf oAr.I[IeH nepxo/I Bo KoH ce r{cleqaTeHll fojreM 6poj na
Tpy,qoBri. Co Htas e rlorBpAeHa 6ruorornpo:rua aKTaBHocr Ha HeKonKy
Bt4ra, Ho HaJroneMa eQuxacnocr e AoKaxaHa xaj Trichoderma
harzianum. Excupecitja Ha HaBHure 6uoronrpo:rHrt MexaHrr3Mu e
.qoKaxaHa ep: noee(e rraroteHu ta6lr, r,tanno roqBeHrl, Kolr fo
KoM[poMr4 Tr{paar ryryHorrpor43BoAcrnoro. Ho, AenyBaar r4 Bp3
JII.iCHHTE IIATOfEHI4.

Pa:pa6oren e u najgo6puor rrorle,l Ha auuraqrzja co uen r{crrror
Ia ce nprrMeHrr Bo KoHKpernxre ycnoBa Ha npoa3BoAcrBo. Ce pa6oru
rr Ha KoMrraru6r.r.nsocra co Ipyrlr necrr4r{IzAu. Irlcrpaxyean ara
npoAonxyBaar H rroHaraMy 3aroa rrrro 6ncepuuor cjaj eo ogHoc na
cyneplropHocra eo 6uo.fiorxxara 6op6a rpe6a u noHaraMy ga 6u4e
orlpxyBaH.

OsEe ra6u ce HeacrlplHo 6orarcrso
pacreuujara og 6olecru, Ho r.rcro raKa,
qrrcra rr 6es6e4na NmorHa cpeAHHa.

!a ce ronopu za Trichodermct eAHocraBHo, HeNra rpaHarlr{.
Onae 6uoxoarponHrz areHcra ja ocreapynaar crojara arrunHocr

rrpeKy KoMrrneKc Ha Mexaur{3Nru (Harman, 2006).

.{upenrna xoHxypeuquja - xotrnernquja 3a xpaHa H upocrop

Trichoderma ce HaMHoxyBa lruory 6p:o eo plr:oc$epara Ha
pacrenujara. Hej:uHlror pacr e crrrNryJrr.ipaH oA a3JrarryBamara Ha
r{opeHor u raa ce HaN{Hox}Ea co pacreriero Ha KopeHor. Ha roj nauuu
npeTcraByBa KoHKypeHr 3a xpaHa x npocrop Ha Apyrr{re
MHKpOOpfaHH jr,ru. er,lyrl aalxH fH H rra fofeHHte.

Ml.tronapasurzsalr uJrl.i napa3lrru3aM Ha egna ra6a Bp3 rpyra
Bo cyIrITaHa Aocra KoMlJreKceH rrpoqec roj en,rytyea pa3nrrrlHrr
creneHu ua llureparquja u:rz Qenolleu, Ho npercraByBa cr4trr{a
crpaHa Ha poAor Trichoderma.

Anru6uo:a IrJru aHararoHrr3aM e caJreH MexaHtr3aM na gejcrno
ruro ja nxnyuyna cnoco6nocra ra npo4yxqr.rja na aurn6uorrequ,
ToKcrzHIt trJtLi pa3nu anru$ynra:ruu :raera6onrlru (racrraplznu n
nelrcnaplunu).

tr4Hgyqupana (crexuara) ornopHocr lpercraByBa crr.ruy,requja
Ha co3raBal6ero Ha pa3Hr4 ueta6ontrl.r (rf uroalercr.rnu, tp:ranououEu,

- npeA ce 3a 3arrITr.rTaTa Ha
o6e:6e4year+,e Ha 3gpaBa,
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u
repneHonArr, Seuorum rc|€o 

- 
1-rerujara calrocrojHo ce

cnpolll craB).Baar Ha Eantrf a 1 tirqJ.Raar o46paH6eHnre
MexaHv3Mtl.

O:recs),rarse na 
-qf, 

r q)a.Enr.rBr.r Mareplilz ir
roga./crulry:ruparre ua 1rafr r anoroaja Ha pacr Ha

pacrenujara.
Co sroreMyBaEe Er rlE Ba o,qpeAeHn xpaHnr,rBr,r

MaTeprru ce 3roneMyBa n cqtslErrTe, oco6eno oHrre KoI4

ce naofaar Bo EelxErrlr fir raxo @oc$arure tl
Mr{(poe;reMer{Tr{Te. Pa:rtfn rqr c ctEtf,ynr,rpaH, a co roa u
aocrarrHocra Ha xpaErrxrr rll D oe pe{nerrupa Bp3

Br4ropHocra na pacremjarl r 
-; 

roreMyBa ornopHocra Ha

pacrenujara.
Oene 

^dexanl4:ng 
oe .Ell- t B3aeMHo rroBp3aHr4 rr

3aTOa BO OBaa npr.rJrr,rKa cirD(c-I- IIo, aepynalr,4eKa, KaKo

H CeKOfaIII, H9 HaBeAe B E - 
- 

EtTIIEOCT Ce Cn)^{yBa BO

[pxpo.4ara, KaKo HeKoE rryl- Eo EeBr4AnrrBr,r ce ronKy
nrorcsu. Karo co ceojor neqr:tsr rrwiraar Ha pacreHnjara

4a ce o46panar oA EarE - Erc, trcroBpeMeHo Aa Ja
o6orarynaar pusoc$epara ccorlr r@qpoopfaHli3Mll ryKy
r{ pa3Hr4 coe4r.rnenuja Kalro r.rrfir ua HeKou e:reMeurri. A
uaj naxno e, rarsara nplro6E;lc.-qwa

3uavu, oeue 6aomq- 

- 

E caMo Ilrro rI4 rrrrnrar
pacreuujara oa HlrBHErE q;g, i orpxyeaar xrrBorHara
cpear.rHa 3ApaBa rr qucra: a r1qt r 5nuo 6ea6eAno. Orryra e

r,rHrepecoT Ha Hay(aTa 3A W al;Fr- I qpnMeHa Ha HayqHrrre
cosnanuja ro paKcara-

flpnfire 6lro$ynrgrrtr -E G rEreitat sa Trichoderma
6raoxonrpoluure areHcE, rrro rlE e rloqeroK II Ha IrI{BHara
rouepqujarlr:aquja. Co ocr- D 6eue$Hror oa pa3Hr4

npnpoAHn areucu ce 3r-oilexltn 

-1trpe5a 

u $opnylauuja ua
KOMepqnJ anHrr flpenaparE-

Ilplr*rena ua 6xor1:ra--csrs rl ycJroBr{

llpea cd, rrpficlaryEe- r -----\Eara npulrena 6apa

4e$unupar+,e Ha rlenra. floror, .- c rqaBn 4ucrunxquja og
npr4MeHaTa Ha xeMIicKLI IIecr4El

flpuvenara na 6rEonpen4re - c crFrgraBHa. Hajnpeun, raa
6apa nosuaoane Ha arescor: ErD ryQo:roraja, 6uo:roruja,
exoQusrEororrlja u cl. O,e rrli r'E raxuocr e BpeMero rr
HaqliHor rjJru MoAenor H6 e'lrqi lbroa- ereaar r,r qecrorara H
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Ao3ara Ha [puMeua. Cltre aresclr He ce o4HecyBaar [oAeaHaKBo LI
orryxa, 6apaar cneqzdtzueu uoAen Ha yrrpaBlEan e. (Gveroska, 2020).

, Oco6euo BaxHo rr HyxHo e oApxyBarie ua nolylaqujara na
6uoxoHrpoluaor afeHc rleno BpeMe Ha eAHo 3a.4oBoJtureJrHo HHBo. corxro lte ce oBo3Morrr4 HeroBoro gejcrnynar+,e. Toa 6apa Lr
oBo3MoxyBarr,e Ha ycJroBr.r 3a HeroB pa:noj (a orryKa rr Eejcreycarre)
KaKO Ha np. AoBonHa KoJrr.FIrrHa BoAa a BHecyBarLe Ha olpeleneH
(BaHTF\{ ua noly,raqujara na 6torourpo:rnuor afeHc, KDarKrl
riHrepBzuur Ha [pr{MeHa u 4p. Ho, nocrori a3pa3ura np.g"oi, ,ru
6zoSynruqugzre - rrrro He rocrou pe3lrcreHTHocr u MaKclMaJrHI4or
,qo3BoneH 6poj ua rpenraur.r He e ofpaHrzqeH.

3a lornolq 6eue$rzr Ho rr oApxJrrrBocr rpe6a Aa ce Koplrcrr.r
KaKo npeBeHTIaBa, a He 3a KyparuBHlr qellr. Toa c eAeH oA
unory6pojnrzre no:uraeHu $axru 3a HHBHo BKnyqyBaEe Bo
nporpaN{HTe 3a r4HrerpaJrHa 3arrrrr{ra ua pacrenajara (Damalas and
Koutroubas,2015).

flpegn:renqu rr Haconrr Bo ncxoprrcryBarlero Ha 6Ho,rournure
norenrlnja"ru Bo 3alrrrlrara na pacreuljara Ir 3aqyByBar6ero Ha

'Itrf 
BoTHaTa cpeArlHa

floreuqujaaor ua 6zonecrzqugrzre Bo oApxnuBoro :er,r joge:rcno
npou3BoAcrBo e .qoKaxaH. Ho neorparur.reHu ce lr MoxHocrrrre 3a
:ajaxnynar+,e Ha HLrBHoro 3HarIeBe. Bo taa uacora, Hayxara nocro1aHo
pa6orlr na orxprrBalle Ha HoBH 6uonporlyrru , 

"r""uru axTrrBHocr rr
nocreroBarenno, MeroArr Ha cneAerbe na edtuxacuocra KaKo tr
BK-[yrryBarse Bo rrpofpaMuTe 3a 3aruTnTa.

Og gpyra crpaua naK, u norpaj orpoMHara rrcpcrreKTxBa.
eKoJrorrIKHor u o.qp)K.rrrrBr.ror npricrarr, 6aonpenaparare ce coorryBaar
co locr:ojaHlr [pearr3Bar]r4 Bo oAHoc ria Sopvy,raquja, perl.rcrparlrlJ a,
ronrep*rlrzj alr.r:aqaj a, npu@a(au,e E ycBoj yBarre (BpIA, 2b 1 4).

Ja corneAyBar{,e ua czre cocroj6rl u nepcrleKTltBu oA crpaHa Ha
rrrr4poKara jannocr v 3roner,lyBarre Ha HrjBnara ynorpe6a, ,ri.lnpurn
norpe6uo e nplicranor KoH HI4B ga ce o6e:6egti npeKy-eKcrrepuMeHTz.
.{a ce oeo:l,roxr.r cnereme na eQuracuocra ua 6uoneciuquAure (a npa
TOa N{Opa aa ce HN{a npeIBIlI AeKa e pa3nr4rreH oA TpaAV UllOHanHXTe
necruqlrgtr). Haj4o6ap Haqr{H e cneAerl'e na 6olecrure Bo ce3oHara r.r
nporleHKa ua e$uracuocra Ha rrpou3BoloT npeKy r{cnal.yBaba Ha
Tepeu, nolaroqri 3a npaHoc 14 KBanvrer Ha na3apor. llorovuo,
npu6:rlrNyean e Ao AupeKTHI4o.r. npou3Bonr.iren.

Ho. vHor y Ba)r(Ha e z o6yrara/elyra uHj I ra Ha ,ryiero 3a
npago6anxme o4 6zolecraquAr.ire 3a olpxinlrno :eujogelcreo xar<o



Ii o6jaByBartero Ha eoeh-rltTe. lLrroqHo- ny6Jll.tKyBarieTo Ha rne
noAarorlr4. Taxa rte ce o5e:G:ar {ax.rrr lt:a nue fte ce uHQopurlpaar
IIpolI3BOAuTeJMTe. HO lI -laBHLrc;a Bo!-rl1urro. IeKa [paKTuKyBarteTO Ha
oeue 6uorpenaparu o5e:5e:rs:ar KBartrer Ha )rsBoror u r4paojero
HA qOBCKOT.

Cero osa (e .tose'te ,trl rltiilro npocBeriryBarie :a npugo6uexure
oA 6rzonecrurlalure lr ie r;i rrpltn.lrr B:ra.Irrre Ha Ap)r(aBure Ia
.[oHecaT oAn].i(r{ Bo BFc(e io no,rrrTlIKHTe 3a HaMaJryBarne Ha
ylorpe6ara Ha xe\irrcxl rr3; ll:lii_lrr rr 3ro,te\r)tsan e na ynorpe6ara Ha
T.H. .,3eIeHa a'rTepHaTirB-"

Ha xpaj. cBer-tara r-tr'.ti.t H:' npir\reHa ira 6tonpenaparu.le e ce
ItofoJIeMoTo cor-te-l\BaB3 :: :J;itsiioTo 3Haqel5e II yno[a, ce IofoJIeNIa
BKnyqeHocT Bo acopl;r\1-:!r: Ha npor.t3Botrrr Ha roner( 6poj
IIpeTcTaBHErIH Ha rc--t3\1ia^3 aBeTarJr npou3Bolr.rTenu tl LruBHu
npercraBHlrlrl4. Ha uar it:.,.: !r!-:3:{\Ba -ta rrcrpaxyBa rr .qa rrpoNroBupa
Nroleru Ha arr-ttrxaur!'a 33 ;:;L\reHa Bo npaxcara" ga ja nparr
fiplrpo,qaTa Ha qoBe]iLrr. B:-l-:err- L1Ha rtrTo e ynoraTa r{a Ha.vKaTa - Ia
o6e:6e41-ea 3JpaBa ;4ilB!1;3 cs-lirHa rr .ta co3AaBa no4o6pl.r yc:roeu
3a xaBeeIte.

3aril coli

!o:rroro;lruaoro Klr H se H:r;t Lr H atH o :etrjogelcno rrpor{3BolcrBo
u ylorpe6ara Ha rec nutlil:3 t:Fefl3Blrria 3Haqr.rrelrHtr HeraruBHlt
nnuj anu-ja Bp3 rfirrBorHara ipefima uo rr ::panjero ua ,ryiero.
Ceecuocra xaj ,n fero 3a !-rc,re-liittirre co3-taJe HoB, arpoexo,rrouKrr
KoHrlerrr Bo :errjo.fe,rcxoto rrFlrrr3B!)lcrBo.

Ogpxlueoro :etrjo:e_rcx.-' npor13BofcrBo e 3acHoBaHo Bp3
npr.{HrIHnHTe Ha ero.rorlrjara l 6pa\-aHt' Ha rrprrporHr{Te MexaHrr3Mu 3a
cra6unnocra Ha 3aef Hrrrrara.

AnrepHaruBHH \repKl 3a 3alrrritra ua pacrenajara ce noeefte
ce npHMeHyBaar. Tue ucroepe\leHo npercraB\ eaar 4o6pa Nlo)nHocr
3a 3aq),rByBarte Ha xuBorHara cpelrrHa, Mefy uzn 3acry)r(eHo
lrecro naoiaar 6uo-tolrrrrre nperraparrr co pa3nriqHa ocHoBa.
oco6crro 6aorlyHrrauugure.

Euo;rourrara 6op6a e e:eH o: na,jnepcnexr.r4Br.rure u exo:rorrrxr.l
rpurlar:raea rrero.4u Ha pacrrrre,'rHa 3arrrru fa. Blroxoa rpoluzre
areHcr.r og polol Trichodei-rrra ce uaj ltcnrrr\BaHr4! HajnorspAeuu u
uaj excnloarnpana, a ricroBpe\reHo tl pefucrpuparru KaKo
6uorf yuulququ no P.C. i\,laxe;oHlrja.

IloreHqrrja"ror ua 5rronpenaparrrre Bo ofpxJr.rBoro :eujo,1e,,rcxo
npou3Bo.lcrBo e .toKa;alan. I{o. lr noxpaj orpoMnara rrepcrreKTuBa,
ero.rroluKr.ror r.r o.fpx,lrrBrror npltcran. Tne ce coorryBaar co nocrojauu
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npeAr.{3Brrrlu Bo oAHoc Ha $opMylraqHja, perucrpaqraja.

KoMepuHjanu3allr.rja. npra{a(abe H yc BojyBarbe.

3a 3aj a(H)tsarr'e Ha flpecnenrr{BllTe 3a }'rrorpe6a Ha

6uonpenaparure u cl4re e(oJrorrlKure MepKlr [orpe6Ho e Aa ce

oBo3MOXtt CJIeAerse na e$llxacnocra oa H[BHara npnMeHa, a co roa n
npfi6nuxyBarLe Ao AllpeKrHuor npor.t3BoAxren. Orpovno 3Haqer6e

uMa o6yrara/e4yxaquj ara Ha nyfero 3a rprgo6unrure oA

6aonecruquarare 3a oApxnliBo :eujo4ercrro. I,Icto raxa, lroutue
BaxHo e npe3eHTrrpane ua e$errure z ny6luryearre Ha rLIe

NOTATOUII.

Co nonegynane Ha pa3Hr{ MepKIt, noJrrtrl4Krrre 3a HaMaJIyBaIle Ha

ynorpe6ara Ha xeMl4cxtr rlecrulrrrArr II 3roJreMlEarbe na yuorpe6ara na

T.H. .,3eneHa artepuaruea" rpe6a ga 6ra4ar sajaxHaru Ha HaIII{oHarHo

HI.IBO.

Conclusion

Long-term conventional agricultural production and the use of
pesticides have caused significant negative impacts on the environment
and human health. People's awareness of the consequences created a

new, agro-ecological concept in agriculfural production.
Sustainable agricultural production is based on the principles of

ecology and restoring natural mechanisms for community stability.
Altemative plant protection measures are increasingly being

applied. At the same time, they represent a good opportunity to
preserve the environment. Among them, biological preparations with
different bases, especially biofungicides, find their deserved place.

Biological control is one of the most promising and

environmentally acceptable methods of plant protection. The biocontrol
agents of the genus Trichoderma are the most tested, the most

confirmed and the most exploited, and at the same time they are

registered as biofungicides in the Republic of North Macedonia-

The potential of biopreparations in sustainable agricultural
production has been proven. But despite the huge perspective,

ecological and sustainable approach, they have constant challenges in
terms of formulation, registration, commercialization, acceptance and

adoption.
In order to strengthen the prospects for the use of biopreparations

and all environmental leasures, it is necessary to enable the

monitoring of the efficiency of their application, and thus to approach

the direct producer. Training / educating people about the benefits of
biopesticides for sustainable agdculture is of great impoftance. Also,

HI4 
'1

KAKO

oAencKo
eKTIIBa,
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presenting the effects and publishing those data is very important.
By introducing various measures. policies for reducing the use of

chemical pesticides and increasing the use of the so-called "green
altemative" should be strengthened at the national leve1.
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