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BOBEA

MpakTkaTa Ha Mynuuparbe (npume-
Ha Ha pPasHW BUAOBU MPEKPUBKKN) BO
rpafVviHapCKoTO MPOW3BOACTBO  MMa
ponroroguwHa Tpaguumja (Lightfoot,
1994; Rowe-Dutton, 1957). Bo npuH-
uvn,  MynuMpareTo  MpeTCTaByBa
MOKpVBae Ha MouyBeHaTa MOBpPLUMHA
CO pa3NMyHM MaTepujany BO Haco-
Ka Ha nopjobpyBatbe Ha »KMBOTHaTa
cpedviHa Ha rpaguHApCKUTe  KynTy-
pu of Kou nopouHa Ke ce pgobue mno-
rofiem npuHoc. lNMprmMapHata uUen Ha
MyNUMPaHETO € BO Cy36UMBakbe Ha nie-
BefHaTa Beretauuvja Koja e pefoBHO
NpucyTHa BO 3€MjOAesICKOTO Mpou3-
BOACTBO. [peKpUBKUTE Of PasfiMuHK
MaTepujanu obMYHO GYHKLMOHMPAT CO
6noKnparbe Ha CBET/IMHAaTa OAHOCHO
Co37aBaaT YC/IOBM CO KOM Ce CrpeyyBa
‘pPTEHETO MM Ce MOTUCHYBa PAcTOT Ha
nneBenmTe BefHAW MOC/e ‘PTEHETO.

MYAYMPAHE KAKO AFPOTEXHMYKA MEPKA BO TPAAMHAPCKOTO MNMPON3BOACTBO

Cenak, nocTojaT 1 Apyrv NOrogHOCTH
o[l Np1MeHaTa Ha OBaa arpoMepKa Kako
WTO Ce: CKpaTyBake Ha BereTauujata
Ha rnaBHaTa KynTypa OOHOCHO Mo-
paHOTO CO3peBakbe Ha MJIOAOBUTE,
KOH3epBUpare Ha Bnara BO MOYBaTa,
perynupate Ha TemnepaTtypaTta BO
30HaTa Ha KOPEHOBMOT CUCTEM U Hap
rnoyBeHaTa MOBpPLUMHA, HamasyBakbe
Ha 3arybuTe BO XpaHIUBY eNleMeHTH, a
BO OAJENHU CJlyyan U BO HamaslyBarbe
Ha HabvBarbETO Ha MoyBaTa Kako U BO
3rofiemyBatb€ Ha MouyBaTa CO OpraH-
cka matepmja (Lamont, 2005; Lamont,
1993; Ngouajio & McGiffen, 2004;
Rowe-Dutton, 1957). KpajHuot edekr
of ynoTpebaTa Ha BaKBUTE NMPEKPUBKNA
e BO 06e36eyBatbe Kako Ha NMOBUCOK
NPUHOC Taka 1 Ha nopobap KBaUTET Ha
nnogoBuTe 3rofiemyBajkin ja npoduta-
6unHocTa Ha dapmepuTe.



MCTOPNIJA HA MYAHNPAHETO BO
CHUCTEMOT HA TPAAVMHAPCKOTO
[MTPON3BOACTBO

Hw3 ponrata nctopuja Ha 3emjopen-
CKOTO NPOK3BOACTBO 3abenexaHa e
ynotpe6a Ha pa3nnyHu TUMOBM Ha MyJI-
yepu.

HeopraHcknTte, efieH BUA Ha KameHU
Mynyepu, KOW BKydyBaaT YyrnoTpe-
6a Ha CMTHM KamuMtba U YaKkas Kako
W BYNKaHCKa nenen, ce npeTnocTa-
ByBa [eKka MpeTcTaByBaaT HajcTapo-
ynoTpebyBaHUTe, Kou ce KopucTene
BO rpaguHapcteoTto (Cnuka 1). Bo 3a-
BMCHOCT Off JNoKauujaTa Ha TepeHoT,
BUOOT M AMHaMMKaTa Ha nopact Ha
KynTypaTta, OBOj BUI Ha Mynyepu Mo-
Xene fa bugaT pacnopefeHu Bo BMA Ha
HacuMu OKOMy CeKoe pacTeHune Unm no
[OJPKMHATa Ha pefoBuTe, a noctoene
M CNlyyan Kora LesimoT TepeH Kage ce
n3BefyBasie HEKOj B Ha 3eMjofeNICKu
AKTMBHOCTW Orae npeKkpueH Co CUTHU
KaMunkba OJHOCHO CO BYJIKAHCKa ne-
nen. Mlako rnaBHo ce ynotpebysane BO
peoHu co fedpuunT Ha Bnara, OBoOj BMA
Ha HeopraHcka npekpuBka MHOTY MoT-
romaran BO perynuparbe Ha Temnepa-
TypHuUTe Konebara Ha MoyBaTa Kako
1 BO cybuBarbe Ha pasHaTa nneBesiHa
Beretauuja (Lightfoot, 1994). lokymeH-
TWTE BO KO Ce onuLyBa yrnoTpebata Ha
BaKBMTE KaMeHW MPeKpPUBKK AaTmpaat

200 roAnHN Np.H.e., NPOHAjAEHN Cce BO
nyctrHata Heres Bo W3paen (Kedar,
1957), n ce npeTnocTaByBa feka ce Ko-
puctene BO 1030BM U MaC/IMHOBU Haca-
. HneHa ynotpeba Bo rpagnHapcTBO-
TO 3acera He e notBpAeHa. Hapogot
Maopu op Hos 3enaHp Bo nepuopot
mery 1200 n 1800 roguHa KopwucTten
Mynyepu of Yakan npu oarnenyBare
Ha cnafok komnup (Ipomoea batatas L.)
1 NYyeHKa (Zea mays L.) (Lightfoot, 1994;
Rigg and Bruce, 1923, untupaHo cno-
pep Coloong, 2012). Bo 3emjogenckute
NPakTUKN KoW AaTvpaaTt of npepn He-
KOJIKY CTOTULIN FOAMHMW, 3eMjofencKmTe
npowvsBoguTenn op obnacta JlaH3xoy
BO KuHa ynotpebyBane cMTHM KaMeka
npv NPOn3BOACTBO Ha Auma (Cucucmis
sp.). Mapunrba of WKpuILM UCTO Taka
6une KopuCTeHW NpV MPOU3BOACTBO
Ha Antbn BO AHrnuvja npef okony 200
rogvHu, CO Toa WTO HMBHAaTa Yynora
rnaBHO Ouna BO 3auyByBahe Ha KBanu-
TETOTOT Ha NJI0JOBKMTE, a He BO 3alTnTa
Ha NOCeBOT Of pa3HWTe BUAOBM Ha nie-
senu (Williams 1824 untnpaHo cnopep
Rowe-Dutton, 1957).

Mynunparwseto BO BMA Ha npawu-
Ha (dust mulching) e ywTte epHa
3emjofieNiCka arpo MepKa Koja Bo ofpe-

Cnuka 1. BunoBu Ha HeopraHcku Mynyepu

LEHN PernoHn e NpucyTHa Jo AeH fe-
HellleH, Nako He ce paboTu 3a BUCTUH-
CKa TexHMKa Ha Mynuupare buaejkum
peanHo, HUKaKoB MaTepujan He ce Ha-
HecyBa Ha nouBaTta. CTaHyBa 360p 3a
noBeKeKpaTHa MOBpPLUMHCKa 06paboT-
Ka Ha nmoyBaTta OKOJy camuTe pacTeHuja,
CO3[aBajKM npallkacT MoYBeH CJ10j
(James, 1945). Teopwujata, 3a Koja e
NnoTBAEHO [leKa He e TOYHa, ce 6a3mpa
Ha MOAATOKOT, Aeka co dopmuparbe Ha
GUH NouBeH c10j Ha camaTa MOBpPLUK-
Ha, MoYBeHaTa KanwmnapHOCT ce npe-
KWHYBa 1 3arybuTte Ha Bofda ofj noysaTta
no naT Ha eBanopaumja ce HamaseHu
(James, 1945; Ladewig, 1951). Kako u
[a e, 6eHepVTOT O BaKBMOT HAUMH Ha
MySfluvpare NPBEHCTBEHO € BO Nepma-



HEHTHOTO YHMLUTYBatbe Ha MieBenuTe
OKOMy KyNnTUMBUPAHUTE PacTeHUja, a He
BO pefyKuujaTa Ha eBarnopauujaTta of
camaTa MoyBeHa NoBpLUMHa.

lpekprBaweTo Ha 3emjogenckute
NOBPLUNHK CO NPUPOAHW MaTepujanu
(T.H. OpraHcKo Mynurparbe), Kako LUTO
ce [enoBM Of pacTeHuja, pacTuTen-
HVY OTMagouu, cnama, CTPYrotvHu W
CN., UCTO Taka MMa rosiema nprviMeHa
BO rPafiiHapCKOTO MPoK3BOACTBO. Bo
npuHUun, ce pabotn 3a MmaTepujanu
KOW BO OApPeAEeH PeoH ' Uma BO U30-
6unctBo. Taka Ha mnpumep, JIUCTO-
BUTe of 0OaHaHa ce KOopuCTaT Kako
maTtepujas 3a My/upatbe Npu nNpoms-
BOACTBO Ha Jomaty Bo baHrnagew, 3a
ncTaTa Kyntypa Ha XaBau ce KopucTaT
cTebna of WweKepHa TpCKa fJodeKka BO
MeHcUnBaHWja, [PBEHU CTPYrOTUHY
(Isenberg & Odland, 1950). Kora ce
ynoTtpebyBaaT Bo nogeben cioj opran-
CKUTE MPEKPUBKN MOXaT edpuKacHo fa
BAMjaaT BO Cy3bvBarbe Ha njeBenu-
Te 1 BO 3rofieMyBatbe Ha Ba’KHOCTA
Ha nousata. Cemak, WUCTpaxkyBatbaTa
KO Jatmpaat of KpajoT Ha 19 Bek no-
Ka)kyBaaT ~pas3fU4HM  pe3yntatu  3a
HUBHWOT ebeKT BP3 BUCMHATA Ha Npu-
HOCOT. VIMeHO, BO PEOHU CO MOBUCOKM
TemnepaTtypu 1M HeAOCTUT Ha BOAa 3a
noTpebute Ha pacTeHujaTa, NPeKPUB-
KuUTe of Cllama nMasne nosutmeeH edekT
BP3 MPVHOCOT Ha NOBEKETO BUAOBU Of,
¢dam. Cucurbitaceae. YnotpebeHn Ha
3emjofesNickuTe KynTypu Kou ce ofrne-

JyBaaT BO MonajHa K/vma, 0BOj TVM Ha Mynyepyi Mako NoKakase nosutueeH epext
BO KOHTPONIMpatbe Ha MnjeBesiHaTa nornysnaumja, of Apyra CTpaHa BO rofiema mepa
ro 3a6aBusie pacToT Ha pacTeHmjaTa WTO Pe3yTrpas CO MOHM30K NPUHOC. Hesa-
BUCHO Of} Pa3IMUHMOT epeKT WTO TUe ro MaHnbecTUpaart, cTaHyBa 360p 3a MyJsi-
yepy Kou MMmane MacoBHa MPUMeHa 3apaam HIUCKATa LieHa Ha Y/HEHe 1 flecHaTa
[OCTarHoCT.

Bo Tabena 1 npeTcTaBeHN Cce HEKOW Of, KapaKTEPUCTUKUTE Ha OPFraHCKUTE N He-
OpraHcKnUTe Mynyepu:

Ta6ena 1. ONwWTK KapaKTEPUCTUKN Ha HEOPTraHCKUTE 1 OPraHCKMTe Mynyepu

Tun Ha Myny

EdekTtn Bp3: HeopraHcku

OpraHcku

OB/IMYHO, [LOKOJIKY ce
OAP>KyBaaT BO BUCKHA
Ha cnojog 7—10 cm

3ayyByBatbe Ha
royBeHaTa Bfara

Cnabo

MHory nobpo, fokosiky
ce KoMbuHupaaT
CO re0TEKCTUITHU
MaTepujanu

Hema edekT. Moxe aa
npenv3BuKa HabuBatrbe
Ha moyYyBaTa A0KOJKY
MaTepwmjanoT e TEXOK

OB/IMYHO, LLOKOJIKY ce
OLp>KyBaaT BO BUCKHA
Ha cnojog 7—10 cm

Cy3buBatse Ha
naesesnm

Ja nogobpysaar,
LLOKOJIKY MySil4OT
ce uHopnopupa Bo
noysaTa

Co BpeMe Moxe fa
L,0jAe [0 MPOMEHU
Ha pH Ha noyBaTa BO
3aBUCHOCT 0f, BUAOT Ha
Myn4oT
Mana. Mopa ga ce
OpnnyHa [ONITOBEYHOCT MEeHyBa Ha cekow 6 [0

18 meceumn

HajHucku noyetHun
TpoLioLuu

MNopobpyBakse Ha
CTpYKTypaTa Ha
rnoysaTa

pH Ha nouyBaTa He3HaunTeneH edekr

[JonroBeyHocT Ha
MaTepwujanot

LleHa Ha yMHerbe CpepHo fo ckanu

MYAYMPAHE KAKO AFPOTEXHMYKA MEPKA BO TPAAMHAPCKOTO MNMPON3BOACTBO



MynumpareTo CO NpeKpuBKM Of
XapTuja 6un efeH of HajpaHo ynotpe-
OyBaHNTe BULOBM HA Mynumparbe, Wn-
POKO pacnpocTpaHeT BO OBOLUTAPCKO-
TO W TpagMHapPCKOTO MPOU3BOACTBO.
XapTujata ce nokakana Kako mpeanHa
3aToa LITO MOXefa NIecHO Aa ce TpaHc-
nopTMpa Ha Moronemu pacTojaHue u
MHOTY NleCHO [la ce MOoCTaBW Ha camaTa
3emjofencka nospLunHa. Bakos Tin Ha
NPeKPVBKM BO MOYETOKOT Ha 20-TmoT
BEK O/1e WMPOKO pacnocTpaHeTu Mery
dapmepute Ha XaBau Kou MNpPOV3BO-
JyBane LwekepHa Tpcka. VimeHo, npu
CaMOTO MPOU3BOACTBO, XapTUEHUTe
NPeKPUBKN MMMNPerHupaHn co acdant
WM neceH KaTpaH, Oune nocTaByBa-
HW Haj LITOTYKY MOCeaHOTO Cceme of
weKkepHa TpcKa. Mpy NOHUKHYBaHETO,
ctebnata of MnagUTe MOHWLM Ha
lWeKepHaTa TPCKa Ce JOBOJIHO OLWTPU
[a ja npobujat xapTujata U HecmeTa-
HO Ja nNpogosKaT Co CBOjOT NopacT, 3a
pasnuka of nneBenuTe Kou ja Hemane
Taa CMOCOBGHOCT M 3a KpaTKo Bpeme
Nno HUKHereTo m3ymmpane (Stewart et
al, 1926, untnpaHo cnopep Coolong,
2012)). Kopucrtejkm cmctem MHory cim-
YeH CO MofepHWTe MNIacTUYHK npe-
KpuBkn, Crjyapt (Stewart) (1926) ru
WCNNTYBaN XapTUEeHUTe Mynyepu UM-
nperHupann co apant v Bo cy3byBarbe
Ha njeBenuTe BO Hacagu CO aHaHac
(Ananas comosus (L.) Merr.), 3a WTO, 3a
HUBHO MOCTaByBarbe KOPUCTEN onpema
MHOTY C/IMYHa O AeHeluHaTa (Cnuka 2).

Bo Hacoka Ha cy36buBarbe Ha nneBenu-
Te Y HUBHUTE KOHKYPEHTCKN OJHOCHK CO
pacTeHujaTa of MaBHUOT MOCEB, KOH-
cTaTMpan feka Mpu COHYEBU OEHOBM
XapTUeHNTe Mynyepu ja 3ronemyBaat
Temnepartyparta Ha noysaTa 3a HeKOJIKY
CTeMneHu, HO WCTUTE MMasie He3Hauu-
TeneH epekT [LOKOJIKY BpemeTo 6uio
06/1aYHO NN BPHEXNMBO. BnaxkHocTa
N copprKMHaTa Ha HWUTPaTM BO MOYBa-
Ta 6una noronema BO pepoBuUTe Kage
6usie NOCTaBeHV XapTUeHV MPEKPUBKNA
cnopef6eHo Co ronaTta NOBPLUMHA, LWTO
[OBefIo 1O 3rofieMeH NPUHOC Ha no-
JoBuUTe of aHaHac (Stewart et al., 1926,
untnpaHo crnopen Coolong, 2012). A
apyru asTopu Kako TomcoH u [nate-
Huyc (Thompson & Platenius) (1931)
(umTmparo cnopep Coolong, 2012), Bo
NCTMOT nepuog (npBuTe roanHn Ha 20-
BEK), KOHCTaTMpaaT No3UTUTUBHU Npu-
[O6VBKM of ynoTpebata Ha BakBU BU-
LOBW Mynyepu, KOHKPETHO BP3 BUCHHA-
Ta Ha MPVHOCOT NpW NPOV3BOACTBO Ha
nunepku, gomat n guwin. Cenak, npo-
6nemMnTe NMOBP3aHM CO HMBHATA LiEHa,
HO Mnpep ce CO oApPXNMBOCTA, AOBENO
[0 N3Haorame Ha HOBU BAOBY Ha npe-
KPUWBKW, KOV BO OfpefeH nepuog bune
noseKe 1M NOMaJsIKy eKCnioatTnupaHu.

Cnuka 2. Mynyuparbe Ha nnaHTaxa nog,
aHaHac Ha XaBajckuTe oCTpOBU
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OCTAHATM BUAOBI
HA MYASEPW

MU BO criopeaba co KOHTpOsIaTa T.e. CO OHME PefoBU Kage OBOj TUM Ha Myny He 6un
ynotpebeH (Nettles, 1963; Takatori et al., 1963). /I nokpaj ycnexot npv nponssBos-
CTBOTO Ha KpacTaBumuu, HaGTEHMOT Crpej He NpojaBu NO3UTHBEH edeKT BO NPous-
BOZCTBOTO Ha HeKoja of, OCTaHaTWTe rpaguHapcku Kyntypu (Hensel, 1968), co wto
HeroBarta ynoTpe6a 6una NpeTexXHo BO UCMUTYBAUKN LIENN.

[TOAVMETUAEHCKI
MYAH (POANIA

Kako pononHa Ha XxapTveHuTe u npe-
KPUBKMTE Off OPraHCKO MOTEKNO, He-
KOJKy oCTaHaTu maTepujanu 6ea pas-
BMEHMN CO HaMeHa Ha yrnoTpeba 1 oye-
KyBaHV edeKTU NCTO KaKo 1 MPETXO4HO
HaBefeHuTe. TaKa, anyMVHUYMCKUTE
Mynyepy ce TMoKakane Kako [JocTa
edbuUKacHU BO 3ronemyBarbe Ha NMPUHO-
COT Ha 3emjopenckute pacteHmja. Co
CBOjaTa MOXHOCT Ha padrekcuja Tue
BCYLIHOCT MpUAOHecyBase BO Najere
Ha rnousata, ebeKT KOj man BinjaHue
BP3 HamanyBatbe Ha monynawujaTa
Ha HEKOW LUTETHW UHECKTU KaKo U BP3
Hekon 6GonecTn npeHecyBaHW Of WH-
cektn (Adlerz & Everett, 1968; Burgis,
1950; Wolfenbarger and Moore, 1968).
MeryToa, n nokpaj nogobpata edpukac-
HOCT 1 JONITOBEYHOCT BO criopefba co
MynyepuTe of XapTuja, anyMUHUYMCKU-
Te My/nYepy HUKaralwl He Hajaoa nowm-
poOKa MpYMeHa 3apaju BUCOKaTa LieHa
Ha YMHEHE.

Cnipej 6asupaH Ha HadTa (Petroleum
based spray) 6un ucto Taka eBanyu-
paH Kako efeH HAauVMH Ha Mynuuparbe
Ha pedoBWTe NPV MNPOU3BOLCTBOTO
Ha Kpactasuum Bo Onopupga (Nettles,
1963). HeroBoTo fAejcTBO 6MM0 ABOjHO:
JenyBan Kako xepbuuup (no cenpba,
a npep HUKHeHe Ha pacTeHujaTa — pre
emergence), a MO3UTVMBHO BAWjaen u
BO 3arpeBarbeTo Ha Mo4BaTa, NPU LITO
npuHocuTe oA NpBute 6epbu Kako u
KpajHMOT NpuHoC bune faneky norosne-

Eric Fawcett

Reginald Gibson

MNpoHajoeH BO cBojaTa uUBpcTa dopma
BO 1935 rogmHa oA CTpaHa Ha aHrmu-
ckute xemumyapu ®DaBuet u M6COH
(Fawcett & Gibson) n 3a npB nat Ha-
npaBeH BO BUJ Ha TeHOK nncT BO 1938
rogvHa, MnoNVeTUIeHOT BO rosiema
Mepa ro MMa CMeHeTO rPaguHapCKOTO
NpPoun3BOACTBO BO roniem 6poj 3emju
BO cBeTOT. [IpBUTE NCTpaKyBaha bune
BPLUEHW of CTpaHa Ha a-p Emepwn Emept

MYAYMPAHE KAKO AFPOTEXHMYKA MEPKA BO TPAAMHAPCKOTO MNMPON3BOACTBO

(Dr. Emery Emmert) og YHuBep-
3uteToT BO KeHTakm Bo 1950 ro-
OVHa. Bo cBouTe ncTpaxyBatba
TOj KOpuUCTen LUPH W LPHO-
ANYMUHUYMCKWN  MUTMEHTUPaH
nonuetuneH co gebenuvHa opf
0,04 mm. lpaguHu co gomatun
M CO rpaB 6une npeuTe napue-
NN T.e. 3eMjofenckn Kyntypu
Kafe OBOj TWM Ha Mynuyepu 3a
npB MaT NoYHane ga ce ucnu-
TyBaaT (Emmert, 1956; Emmert, 1957).
HaBogHyBameTo 610 cnpoBefeHo co
Komnak-€e Ha 6pa3au Bo NoyBaTta BeAHall
[0 KynTypuTe Kou nopgouHa 6une no-
KPVEHN CO WCTUOT MONUETWUNEH, WK
CO npaBere Ha Aynku BO CaMMOT Mo-
NMeTWNeH co uen BofaTta ga buae no-
JloCTarHa 1o CeKoe pacTeHne OAA€eNHO.
[obreHnTe nNpBUYHKU pe3ynTaTy Mo-
Karkane rofiema C/IMYHOCT CO Tue Kora
Kako Myny ce KopucTene XapTUeHu



npekpuskm. Cy36rBarbeTo Ha NneBenu-
Te U BMUCVHATa Ha NMPYIHOCOT npep cé of
npsute 6ep6u, 6rne 3HaUUTENHO NOJO-
6pv Bo cnopepnba co KOHTponaTa T.e. Co
OHWMe NapLenun Kage He ce ynotpebysan
HVKakoB mynu. Mlako Hajronem fen of
3abenewKknTe ce ofHecyBane Ha LieHa-
Ta Ha YMHekre Ha NnonveTuneHoT, Emept
npecmetan feka JOKOJIKY eieH UCT Mo-
NINETUNEH Ce KOPUCTY BO LMKNYyC of 4
roguHu, Tpowoumnte 61U n3HecyBasne of
30 - 40 $ rognuiHo.

MNoBekeTo of NPBUYHUTE UCMUTYBaHe
ce opHecyBase 3a BAWjaHNETO Ha Nonu-
e€TUNEHCKNTE MyNnyepu Bp3 MPUHOCOT
N MUKpOKNumaTta. leHepanHo, Temne-
paTypaTta Ha nouBaTa 6mna NOBKCOKa
Ha MOKPUEHUTE CO LPH WU MPOSUPEH
nonvetTuneH Bo criopefba co Hermo-
KpueHuTe nousn (Army and Hudspeth,
1960; Clarkson and Frazier, 1957; Harris,
1965; Nettles, 1963; Oebker and Hopen,
1974; Takatori et al., 1964), ncTo Kako n
conp’KMHaTa Ha BNara v XpaHnuBu ene-
meHTn (Clarkson, 1960; Harris, 1965).
OBa BOAeNno [0 MOPaHO CO3peBake
(3a 7 — 14 peHa) 1 NOBUCOK MPUHOC Kaj
NMoBeKeTO Of WCMUTYBaHUTE KynTypu
(Clarkson & Frazier, 1957). iHTepecHu
6une 1 nopaTounTe KOU ce ofHecyBa-
Jle Ha NPOMEHMTEe Ha MUKPOKIMMaTa
BO 30HaTa Ha KOPEHOBMOT CUCTEM Ha
pacTeHmnjata Kou, peuncu bune ngeH-
TUYHWN CO pe3ynTatiTe AOO6MEeHU Kora
Kako Myny ce Kopuctena xapTuja Um-
nperHvpaHa co aceant. Cenak, 3a pas-
JIVIKA Of, XapTUEeHUTE, MONNETUNEHCKITE
MyJl4epu ce NnoKa<asie Kako Janeky rno-
NpuNarognvBn 1 feHec NpeTcTaByBaat
3a[0/KMTENIHA arpo MepKa BO CoBpe-
MEHOTO rPaAnHapPCKO NPON3BOACTBO.

OlNPEMA M HAHNH HA

[TOCTABYBAME HA
[TOAVETUAEHCKMTE
NAACTNHHN) POANN

Cnwvka 3. PayHo noctaByBarbe Ha NOJIMETUNEHCKU GONUN

Bo npBute roguHM 0of HMBHOTO
KopucTetbe, MOCTaByBakbeTO Ha Mia-
CcTUYHUTE GoNuK ce n3BeayBano pPayHo
(Cnuka 3). Bo Hacoka Ha nogobpyBahe
Ha HMBHaTa edUKACHOCT, KOHCTPyU-
paHu ce creuujanHu MalVviHU CO Kou
HMBHOTO MOCTaBYyBatbe € fAanieky Mno-

3abp3aHo M UCKNYyYMTENHO Nonpewuns-
Ho. MynumMparmeTo co coBpemeHuTe
MalUUHY 3@ Myn4YmMparbe Ha noysata co
nnactuyeH dunm unu donmja ycnew-
HO Ce MpaKTWKyBa Kako Ha OTBOPEHM
napuenu (Cnvka 4) Taka 1 BO 3aLUTUTEH
npoctop (Cnuka 5).
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Cnuka 4. Mynyuparse Ha oTBOpeHa
noBpLnHa

Ha napuenute, mynunpameTo ce BpLUK
Ha pamHa MOBPLIMHA W Ha rpegny-
K. OCHOBeH MpedycrioB 3a YCrewwHo
M3BpLYyBatbe Ha OBaa ornepauvja e
nouyBeHaTa MoBpLWMHaA da 6uage [obpo
n3pamHeta. Ce kopuctat donum co
fnebenvHa og 0,025 mm, co pasnuyHa
60ja, U3paboTeHN o NIMHeAPEH Mnonne-
TUSIEH UK off GUONOLWKK Pasrpaannsm
MaTepujanu. MawmnHnTe 3a Mynumpame
N nocTaByBatbe Ha donumute moxat
Ja 6ugat camoCTOjHM MaWVHU UAn
ceanku Kou umaaTt BrpageHo ypeq 3a
noctaByBarbe Ha nnacTyHu donun.
OBue MallnHK ce arperaTMpaaT Ha 3a-
OHNOT XMAPaynnyeH CUCTEM Ha Tpak-
TOPOT.

Ha npefnHWoT fen mawviHaTa MMa MaseH
Basbak, KOj MMa 3agaya AOMONHUTENHO
[ia ja paMHM NoBpLUMHATA Ha rnoysarta.
MnactnuHata ¢onvja ce Haora Hamo-
TaHa Ha Kanem. 3aj, MasHMOT Basbak
Ce MOCTaBEHU MOTMYKM KOWU MMaaT 3a-
Javya ga dopmupaaT KaHanu, BO Kowu,
CO MOMOLI Ha HarasHWTe TpKana, ce

Cnuka 5. Mynuunparbe Bo 3alUTUTEH NPOCTOP

nocTaByBaaT KpaeBWTe Ha MiacThyHa-
Ta donuvja. 3ag MOTUYKUTE, a Npeq Ha-
rasHuTe TpKasa, ce Haora BoausKa Koja
MMa 3ajada Aa ja nosoxyea dosnuvjata
BO NMPETXOAHO M3pamMHeTaTa NoBpLUMHA
Ha nmapuenata. 3af Hej3vMHWTe TpKana
ce HaoraaT paboTHU Tena, 3arpHyBauu,
KoM KpaeBuTe Ha nnactuyHata donuja
rMm nokpueaaT co nousa (okony 20
cm op cekoja cTpaHa) (Cnuka 6). Tyka
e MHory BaxHo donujata pobpo nda
6une 3aTerHata no AOMKUHA U WKPO-
UrHa. 3aTerHyBarEeTO MO [O/PKMHA Ce
BPLIN CO GPUKLMOHA comnmpayka Koja
e NoCTaBeHa Ha KpaeBuTe of KaiemoT
Ha Koja e HamoTaHa donwvjaTa, fofeka
3aTErHyBaHETO MO LWMPOUNHA Fo BpLUAT
HarasHuTe TpKaJia Kou HajuecTo ce no-
cTaBeHu nog aron of 20° o 30° (TaHes-
cku, 2013). 3aTerHyBareTo Tpeba fAa
6uae naeanHo He camo 3a Aa ce gobue
MaKcuMmaneH 6eHeduT of NPeHOCoT Ha
ToMMHa of ¢ponmjaTta BO NnoysaTa, TyKy
M 3aToa WTO TOMIMOT BO3L4yX MHOrY
NecHO MoXe fa “nsbera” of oTBopuUTe

MYAYMPAHE KAKO AFPOTEXHMYKA MEPKA BO TPAAMHAPCKOTO MNMPON3BOACTBO

Kaje ce NoCTaBeHW MNaguTe pacTeHunja
1 Oa npeamnsBuKa HABHO NCYLIYBahe U
olITeTyBarbe OKOJNIKY He e fobpo “3a-
TBOpeH” BO MefynpocTopoT Mnomery
¢donumjata n nousata (Lamont, 2005). Mo
3aBplLUyBake Ha ce3oHaTa OAHOCHO Mo
npubrparbe Ha NPUHoOCoT, onunte ce
NMOTKOMYyBaaT U NMOAMIHYBaaT PayHO UK
CO cneuujanHy MawnHn 1 Tpeba ga ce
OTCTpaHaT of noyBeHaTa NoBPLUMHA.

EdektoT op nnactuyHute donun e
LeSICHO  MCKOPWUCTEH CaMO  [OKOJI-
Ky ce KOMOMHMpaaT Cco CUCTeMOT 3a
HaBOAHyBare Kanka Mo Kanka. Bo
CMPOTUBHO, [OKOJKY BAaKOB HauWH Ha
HaBOAHYBare He e BO3MOXeH, noysaTa
T.e rpefuuKkuTe Hajnpeo Tpeba fobpo
[a Cce HaBOAHaT, Na Aypw notoa fa ce
nprcTany KoH nocTaByBatbe Ha dponu-
ute.

MexaHV3UpaHOTO MynuMpakbe BO 3a-
LUTUTEHN MNPOCTOPY Ce BPLUN CO UCTUTE
MaLUUHV KOW Ce KOPWUCTaT 3a OTBOPEH
npocTop (TaHeBcKu, 2013).

Cnvka 6. MalwmHa 3a Mynympatrbe



OlNLTHM KAPAKTEPW/
HA NAACTUHHUTE 9

MpBuTe nnactuuyHu donum 6Gune co
LpHa 60ja 1 co gebenuHa og 0,038 mm
(Emmert, 1957). leHec nocTojaT ponum
CO pa3nnyHa pebenvHa M pasfinMuHa
60ja. OHVe LWTO ce HajuyecTo ynoTpeby-
BaHW ce co aebennna o 0,025 0o 0,031

OBOEHN POAUNIN

Cnvika 7. ®onuu co pasnuyHa boja

DonvnTe Kov HajuecTo ce palvpeHu
BO ynoTpeba mmaat upHa 60ja, HO ye-
CTO Ce KopucTaT 1 ABo6ojHUTe — Bena
CO UpHa, Kako n 6e360jHUTe (Schales,
1990). Op ocTaHaTUTe donun Kon bune
npegmeT Ha WUCNUTYBakbe, NOCTOjaT U

mm 1 CO WKrpoumrHa og 1,2 m, Mako Lu-
pounHaTta Bapupaog 0,9 -1,5m.MoTek-
KuTe of 0,025 mm MHOry necHo MoxaT
fa bupaTt npoaynuyeHu of pasHuUTe BU-
[oBu noarpecrBHu nnesenu. Noctojat
n ponum co gebennHa og 0,012 - 0,019

TaKBM CO: M/1aBa, 3e/1eHa, LPBEHa, XOJl-
Ta, KadeaBa, 6ena 1 cpebpeHecta 60ja
(Brault et al., 2002; Gough, 2001; Hanna,
2000; Ngouajio and Ernest, 2004) (Cnu-
Ka 7). ®onuunTe co pa3nuyHa 6oja umaat
MHOryKpaTeH edeKT BpP3 NopactoT Ha
pacteHnjata. ONTUYKUTE KapakTepu-
CTVKM Ha BakBuTe donmu BnvjaaT Bp3
rmoyseHaTa W BO3A4ylIHaTa Temnepaty-
pa OKojly camuTe pacTeHuja, a uUmaat
B/IMjaHWe 1 BP3 NAEeBENUTe KO ce Nog
camuTe dponmu. Ywte noseKe, BO ogaen-
HK cnyyaun, oboeHuTe donum MoxaT Aa
ro NPoMeHaT OfjHeCYBaHETO Ha MHCEK-
TUTE KOW [AVPEKTHO WU VHAWPEKTHO
MUMaaT OfpeAeHo BAMjaHME BP3 KyNTy-
puTe of rMaBHMOT MOCEB.

OboeHnTe donmm moxaTt ga ce nope-
nat BO [1Be rpynu: TakBu KOU He ce ce-
NEeKTUBHU KOH 3pauuTe CO pasfivyHa
6paHOBa [OMXKMHA; 1 Ha GONUN Kou ce-
NEKTBHO ja CripevyBaaT TpaHCMKCKHjaTa
Ha OpaHoBMTE of GOTOCMHTETMYKATA

CTUKM
POAUN

mMm Kov NocJie OTCTPaHyBakETO, MHOTY
nosiecHo ce pasrpagysaat. Qonunte Bo-
061YaeHO ce HaMOTaHU Ha Kanem u ce
Co gonmXuHa of 730 — 1830 m (Lamont,
1993).

MY ASEPW

aKTMBHa paaujaymja (og 400 — 700 nm)
(Ngouajio and Ernest, 2004; Tarara,
2000). Gonunute KOW CENEKTUBHO ja
bunTprpaaT cBeTNMHATa Of ONCEeroT Ha
bOTOCUHTETNYKATA aKTVBHA paanjaLmja
ce HapeuyeHn GonuM NpeHecyBayn Ha
MHppaLpBeHn 3paun. Kako pomnosHa
Ha pacTpuKuMjaTa Ha CBETAMHATA Of
orncerot Ha GOTOCUHTETMYKATA aKTMB-
Ha pagwjaumja, oBue donuu rmMaat
TeHAeHUMja 3a MPeHOC Ha CBeTIVHa
ynnM 3paum MmaaT nogonra 6GpaHoBa
JomknHa (> 900 nm). OTTyKa, co cenek-
TMBHOTO GUNTPUParbe Ha CBETIMHATA
opf oncerotT Ha 6paHoBuTe of ¢oTo-
CMHTETUYKATa aKTUBHa pagunjauuja u
NPEHOCOT Ha CBETJIOCHW 3pauy Co Mno-
roniema 6paHoBa AOMXKMHA, oBre honu-
nTe Of efjHa CTpaHa A03BOJyBaaT Nofo-
6po 3arpeBake Ha NoYBaTa, a of Apyra
CTpaHa ja pegyurpaaT pacnosioxmusaTa
CBeT/IHA CrpeYyBajKkn ro pa3BojoT Ha
nnesenHata nonynayuja.

13
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BAMJAHME HA HECEAEKTMBHUTE
OBOEHN POANUN BP3 CBETAMHATA,
TEMITEPATYPATA M TTOPACTOT HA

[TAEBEAUMTE

HecenktusHuTe donun (kov He npeHe-
CyBaaT MHpPALPBEHM 3paLiy), HajuecTo
ce upHu, 6e360jHY, pednKTUPaUKO cpe-
6peHn nnn aBo6OjHM — Bena co upHa
60ja. MNocTojat n donumn co apyru 6oun
KaKo: XOJTW, NNaBu, LpBeHU 1 3eeH,
HO HMBHaTa yrnoTpeba e MHOry noma-
na (Cnuka 8). Mako npupobuskute opf
ynotpebaTta KOHKPETHO Ha LpBEHUTE
donum Bo NPon3BOACTBOTO Ha AOMATH
ce eBupaeHTHU (Decoteau et al., 1989),
onfenHn ¢Gonmum OBO3MOXKYyBaaT npe-
ronema TpaHCMUCKja Ha CBET/IMHA LUTO
[oBeflyBa [0 NMOVHTEH3MBEH NOPAcCT Ha
nnesenute. OakToT LWTO AO3BOSyBaaT
norosema MpUCYTHOCT Ha MieBenHaTa
nonynauvja Kako 1 MoBMCOKaTa LieHa
Ha YMHEHe, o OrpaHNyyBaaT HYBHOTO
KopucTetbe.

Kako 1 wTo ce oueKkyBa, MPOSUPHUTE
donum ce opnmkKyBaaT CO Hajrosiem
npeHoc (Do 84%) wn apgcopnumja of
Hajmanky 5% Ha cBeTnocHWTe 3pauu
CO KpaTka 6paHoBa gomkuHa (Ham et
al., 1993). VictoBpemeHo, NpOSUpHUTE
donumn pednektmpaatr n go 88% opn

Cnuka 8. MNpoun3BofCcTBO Ha ANtbM Ha NnaBw, kKadeaBu 1 LpBeHU Gonnmn
(Potorpadumja og Op Llon Ctpanr (Dr John Strang) op YHusepautetot o KeHTaku)

3paunTe co posra 6paHoBa LONXKNMHA,
3ronemyBajKu ja TemnepaTypaTa Ha no-
yBaTa of 4,4 no 7,80 C mepeHo Ha 5cm
AnabourHa of nouyBeHaTa MOBPLMHA
(Lamont et al., 1993). Op gpyra cTpaHa,
CnocobHCTa Ha NposMpHuTe honunn no-
3UTVMBHO [a B/MjaaT BP3 3arpeBareTo
Ha mouyBaTa BO MHOTY 3aBWCM Of Toa
Kako co uctute ce maHunynupa. Vve-
HO, HaBefoBMe feka oBue donun
npeHecyBaaT 3pauuTe CO KpaTka, a
opbuBaaT Tme co pgonra 6paHoBa pon-
»KWHa. Kora Tne ce noctaBeHu nabaBo

MYAYMPAHE KAKO AFPOTEXHMYKA MEPKA BO TPAAMHAPCKOTO MNMPON3BOACTBO

no MoBpLIMHATa Ha noysaTa, 3pauuTe
co ponry 6paHoBU KOW ce eMuTMpaaT
O, nouBaTa OCTaHyBaaT “3aTBopeHun”
nop nnactuyHata ¢onuja, cospaBajku
YCJI0BY KaKoO LUTO MM 1Ma BO MJIacTeHN-
yute (Ham et al., 1993; Lamont, 1993;
Liakatas et al., 1986). CnpoTuBHO, fo-
KOJIKY NMPOSMpHUTe Gponmm ce noctase-
HW npaeasiHo, Torall, TpaHCMKCKjaTa Ha
TOM/IMHA O MoYBaTa e Nomana, co WTo
N 3rofleMyBareTO Ha TemnepatypaTta
Ha noyarTa e faneky nomasno (Ham and
Kluitenberg, 1994; Ham et al, 1993).



lpomeHnTe Ha AHEBHWUTE Temmnepary-
pY UCTO Taka MMaaT BiMjaHNe BP3 TeEM-
nepatypata Ha nousu Kage donuute
ce MpaBWIIHO MOCTaBeHW (3aTerHat u
Nno JO/MKMHA W MO LWMPOYMHA), BO CMO-
penba Kora Co HUMB € CaMO MOKpKeHa
nouyseHata nospwwuHa (Tarara, 2000).
McTo TaKka, ncKycTBaTa nokaxane feka
edeKTOT Ha 3arpeBate Ha NPOSUPHUTE
donun BO crnopenba Co ocCTaHaTWTe
060eHN donun e 3HaunUTeNIHO Hama-
NeH BO YC/IOBM Ha HaobnayeHo Bpeme
KaKo 1 BO CPeAMHMN CO MOMano COHYEBO
3payere (Johnson & Fennimore, 2005).

lonemnoT edeKkT of ynoTpebata Ha
NpPosYpHUTE NRacTUYHK dbonum e BO
HacoKa Ha conapwv3aumja Ha nousara.
OBa e nocTanka Kafe eHeprujata of
COHYEeBUTE 3pauu, MPeKy 3arpeBahe
Ha donujaTa ja 3arpeBa 1 nousata o
TOj CTEMEH CO WTO Ce MNpeam3BrKYBa
TepMuUKa ferpagaunja Ha 6aktepuute,
BMPYCHTe, HEMaToAMTE Y CeEMUHbaTa Of,
nnesenute (Katan, 1981b; Katan and
DeVay, 1991, PyceBcku, 2013 nunyHm
KoMyHMKaLuuu). Bo oBaa Hacoka, of 13-
BewrTanTe of KanudopHuja pobueHu
ce nopaTouu Kage TemnepaTypaTta Ha
nousaTa Moj NPOsSUpHUTE donun, Ha
5 c¢cm pgnabouyviHa of MoBpliMHaTa fo-
CcTUrHana 3arpeaHoct og 600 C (Katan,
1981a; Katan, 1981b). 3a oBaa HameHa,
nnacTMyHmMTe MpPOSMpHN donnn Mo-
XaT faa 6upat noctaBeHu v nonabaso
Ha camaTa MouyBeHa MOBPLUMHA LUITO
pefoBHO [oBefyBa [0 3rofemyBarbe
Ha TemnepaTypaTta BO MefynpocTopoT
nomery nouysata u donujata (Bugm
ob6jacHyBatbe BO nornasjeto Onpema
M HauMH Ha MoCTaByBakb€ Ha MoNeTu-
neHcknTe (MnacTuyHm) ponmm). 3a aa ce
npeansBmKka epekToT Ha WHTEH3VBHO

3arpeBatbe Ha MoYBaTa, MAACTUYHUTE
nposvipHn donnm mopa fa 6upat nsno-
KEHMW Ha VIHTEH3UBHA CBET/IMHA U TeM-
nepatypa Nnofosr BPeMeHCK/ Nepuog,
of, Kafle HMBHaTa ynotpeba BO ycno-
BU Ha MofiagHa KnuMa e orpaHuMyeHa
(Katan and DeVay, 1991).

Nako nposvpHuTe donum umaaT no-
3uTMBeH edeKT BO conapusauunjata
Ha noyBaTa, HMBHaTa ynoTpeba wuc-
KyuUMBO Kako Mynyepu € NpuinyHoO
nMMUTMpaHa. Permctpupann ce Buco-
Kn npuHocu opf jaroagwm (Fragaria sp.)
npu ynotpeba Ha NposupHU donuu,
HO BO KOMOMWHaUWja cO npenapatu 3a
dymuraymja Ha noysaTa Kako LWTo e mMe-
™mn 6pomugot (Johnson & Fennimore,
2005,). Of npuyvHa wTo ynotpebaTta
Ha MeTun 6pomMnIoT e 3abpaHeTa, a of
pyra cTpaHa He MOCTOM HeroBa Co-
ofBeTHa 3ameHa (Apcos, 2013, nnuHM
KOMYHMKaLM), MOXHOCTa 3a KOHTpONa
Ha nneBenuTe Noj NpPosupHUTe Gonm
e MPWINYHO orpaHunyeHa. Ha nousu
Kage He e usBplleHa dymurauuja, Bak-
BUTe $ONMM KOHTpOnmpaat camo 64%
op nneBenuTe BO cnopenba co LpHUTe
donun (Johnson & Fennimore, 2005).
OTTyKa, nposumpHuTe Gonumn ce Heco-
0OfBETHM KaKo Mynuyepu OCBEH JOKOJIKY
He ce ynoTpebyBaaT BO KOMOWHauuja
co xepbuuman nan pymuraHT 3a fo-
MONTHUTENHa KOHTPOMa Ha njeBefiHaTa
nonynayuja (Lamont, 2005).

LUpHute nnactnyHmn ¢onun ce Hajuecto
ynoTpebyBaHVTe Mynuepu BO rpagu-
HapCKoTO Npomn3BoAcTBo. Mery ocTaHa-
TOTO, HMBHATa MOMYNapPHOCT Ce JOSXKM
Ha HMCKaTa LieHa Ha YMHetbe Ha euHN-
Lla NoBpLMHa BO cnopeaba co ocTaHa-
TUTE TMNOBMK Ha donun, mefytoa 1 BO
MO3UTUBHUOT edeKT LWITO ro MMaaTt BO

3arpeBareTO Ha nouBaTa nofo6pyBajKu
ro NPUHOCOT Of KOHKpeTHaTa KynTy-
pa, Kako 1 BO AenyBareTo U epeKToT
LUTO O OCTBapyBaaT BO YHULUTYBaHETO
Ha pasHUTe BMAOBM Ha nnesBenu. 3a
pa3nvka of NposupHuTe, LpHUTE ¢o-
amn i ancopbupaat peuncu  cute
3paum co KpaTka 6paHoBa [OMKMHA
06e3b6enyBajkn 3arpeBarbe Ha MoyBa-
Ta (Ham et al., 1993). HusHoTO Maean-
HO MoOCTaByBake Kafe OCTBapyBaaT
pPaMHOMeEpPEeH KOHTaKT CO MO4YBeHaTa
NMOBpPLUVHA € HEOMNXOAEH Npefyc/ioB 3a
3rofieMyBahb€e Ha TeMrnepaTypaTa Ha no-
ygata (Lamont, 1993; Tarara, 2000). Co
ancopbupare peuncy Ha cuTe 3paum
CO KpaTKa b6paHOBa [OSMKWHA, Temne-
paTypaTa Ha nospLuHaTa Ha donujaTta
Moe fa gocturHe un go 550 C (Tarara,
2000). Bo BakBM ycnoBu, TemnepaTtypa-
Ta Ha nousaTta Ha 10 cm nog ¢onvjata
MoXe aa ce 3ronemu 3a 3 - 50 C (Ham
et al.,, 1993). Bo TeKoT Ha BereTauujata,
KOra HeKoja ofj rpaguvHapCcKuTe KynTy-
pu Ke nporpecvpa cO CBOjOT pasBoj,
ncTaTa Nnpean3BrUKyBa 3aceHUYyBame Ha
donmjata n Temnepatyparta Ha rnouysa-
Ta nox donmjata CTaHyBa 3a HEKOJKY
CTeneHn MOHMCKA LITO peasiHoO U oau
BO MPWIIOr Ha KynTypaTa, cnopeabeHo
Kora ucrtaTa ce oarnefyBa Ha HEMOKPU-
€Ha noyBa. Mlako nneBenHUTE CeEMUHbA
nog donvjata Moxe fa Npo’pTaT, HMB-
HWOT MOHATaMOLLEH Pa3BOj e CpPeYeH.
OTTyKa 0BOj TN Ha ponun ce ngeanHo
pelleHre 3a MOPAHOTO pPagnHAPCKO
Npon3BOACTBO.

[Bo6ojHuTe donuun — 6ena co ypHa 60ja
1 pednkTnpauKkmTe cpebpeHun ponum ce
rnomasnky ynotpebyBaHu Bo criopepfba
CO LpHUTE, HO CeyLUTe Urpaat 3HavajHa
ynora BO CUCTEMOT Ha rpaviHapCKoTo
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NPOV3BOACTBO MPEKY 3rofieMyBare Ha
NPUHOCUTE U Cy30yBatbe Ha NneBenunTe.
Bo TekoT Ha nepropoT Ha BereTauujaTta
Kora rouyBeHaTa TemnepaTtypa ce 3ro-
nemyBa, 3aTorMylyBateTo Ha noysaTa Ha
Koja MMa NoCTaBeHO LpHY Gonum Moxe
[a MM HalTeTn Ha pacTeHunjaTa 1 3Ha-
YMTENHO Ja BNvjae BP3 HamaJslyBake Ha
npuHocoT. Co uen Aa ce nsberHar wre-
TUTE BP3 KYNTYypUTe, HO O Apyra CTpaHa
ceyluTe ja Ce UMa KOHTPOa BP3 pasHu-
Te BUZOBYW Ha MieBenu, BO NpPov3BOs-
CTBOTO Ce BoBefleHU 6enun 1 pednekTu-
pauko cpebpeHu ponun. bes ynotpebda
Ha ¢ymuraHtn, 6ennte donun ce npu-
NMYHO HeedUKacHN BO Cy30MBaHETO
Ha nnesenuTe 3aToa LUTO MpeHecyBaaT
npemHory cBeTnHa, aypuv n no 48% opf
CcoHuyeBaTa pagujaumja (Ngouajio and
Ernest, 2004). Bo Hacoka ia ce uckopu-
CTV NO3UTUBHMOT edeKT of benuTte ©
UupHY donuu, cospageHn ce ABOOOjHM
6eno-upHN donun, co Kon edukacHo
ce KOHTposMpaaT nnesenuTe, a UCTOB-
peMeHO He ce [03BOJlyBa NperosieMo
3arpeBare Ha MoyBaTta Kako pesynrtaTt
Ha pednekcuja Ha 3pauute of benata
60ja (Fennimore, 2005) (Cnuka 9). be-
No-upHUTe 1 CcpebpeHnTe donun oa-
6uBaat 48% onHOCHO 39% of 3pauunTe
CO KpaTka 6paHoBa fonmxurHa. BakBaTa
pednekcrja moxe fa goseae Ao 6naro
CHVXKyBatbe Ha TemrnepaTtypaTa BO 30-
HaTa Ha KOPEHOBMOT CUCTEM Ha MOYBM
Kaje YMa NoCTaBEHO BaKBU NMPEKPUBKM
cnopepbeHo co ronata nousa (Diaz-
Perez, 2010; Diaz-Perez et al., 2005; Ham
et al,, 1993; Tarara, 2000).

@ OO O

LLPHN POANN

EKOHOMMYHKM, 00e30€AYBAAT 3ALUTUTA OA
MAEBEAU U 3ArPEBAHE HA MOYBATC

BEAU POANN

He o6e3beayBaar A06pa 30LUTUTA OA NAeBeAn. Ce
NPenopa4YyBAAT BO PEOHM KAAE € EKCTPEMHO TOMAO.

BEAO-UPHN POANN

O6e36eAyBAAT MOAQAHM MOYBM M MOAOCOPA 3ALLTUTA OA
NAEBEAM OA BeAnTe OOANM

CPEBPEHECTO-UPHN POANM

Ja peayumpadr nonyAaUMjata HO OAAEAHU MHCEKTH,
YCMELLUHO Ce CNPABYBAAT CO MAEBEAM

MPOSUPHN POANN

MOroAHW 30 COAQPU3ALM|A HO MOYBATA

LIPBEHN POANN
BAMjOQT BP3 3rOAEMYBAHE HA MPUHOCOT KAj OAAEAHMU
FPAAMHAPCKM KYATYPM (KOHKPETHO Kaj AOMAT)

Cnuka 9. Tunosu Ha donuu cnopepg bojaTa

MYAYMPAHE KAKO AFPOTEXHMYKA MEPKA BO TPAAMHAPCKOTO MNMPON3BOACTBO



BAMJAHRMETO HA POAUMTE T
CYBAHN HA MHPPALPBEH
BP3 TEMIEPATYPATA, CBETAU

PEHE-
1 3PALM
HATA

N TTOPACTOT HA TTAEBEAUTE

Donuute npeHecyBaun Ha mHbpaLp-
BEHW 3paLy OBO3MOXyBaaT MPEHOC Ha
CBET/IMHA HaABOP Of CreKTapoT Ha ¢o-
TOCMHTETMYKaTa akTMBHa papujauuja.
Co npeHoC Ha 3paun of CrnekTapoT
Ha MHpaupBeHaTa paguvjaunja, OBOj
™MN Ha donum Mmaat [BOjHO [ejCTBO:
ol efHa CTpaHa BpLWaT 3arpeBare
Ha nouBaTa, HeWTOo LITO Ce MOCTUTHY-
Ba CO MposupHuUTe Gonuun, a of apyra
CTpaHa M KOHTpoOnMpaaTt nneBenute,
OOHOCHO VMaaT edeKT wWTo ce obe-
36eyBa WCKNy4ymBO CO ynotpeba Ha
upHuTe donuun. Mo 60ja, oBne dponun
HajuecTo ce 3eneHn unu Kadeasu. Bo
pe3syntatute Ha Ngouajio and Ernest
(2004), o6jaBeHO e pgeka BakBuTe ¢o-
N npeHecysaat 42% OfHOCHO 26%
o[ CBeTNIOCHWTe 3pauum uyuvja 6paHOBa
nomknHa e og 400 go 1100 nm cno-
pen6eHo co 1% T.e. 2% CO LpHUTE UK
LBO6OjHUTE, 6eno-upHN donuun. U apy-
1 aBTOPU ja NoTeHUMpaaT HUBHaTa Au-
HaMVKa Ha TpaHcMuUcKja Ha nHbpaup-
BEHMWTE 3paLiy, OBO3MOXYBajK/ 1M, BO
Cy361BaHeTO Ha nnesennTe, Aa ce of-
HecyBaaT MHOTY C/INYHO KaKo U LpHUTe
donum (Johnson & Fennimore, 2005;
Ngouajio & Ernest, 2004).

BpojHu cTyaum nokakyBaaT AeKka NMPUHOCOT Kaj rpaguvHapcKute KynTypu ofrne-
JyBaHV BO KOMOMHaLUmWja CO CUHTETUYKM GONnmM e MOBUCOK BO criopefba Kora mc-
TUTE KyNTypu ce oarnefyBaaT Ha rosia noysa, Aypw 1 BO YCJIOBU Kora nyieBesiHaTa
Beretauuja e ycnewHo cy3breHa no MexaHW4Kku naT uamM co XeMUCKM CpepcTBa.
Beke e MOTBpAEHO AeKa CUHTETUUKMTE MyfuYepu ja HamanyBaaT eBanopauujata
Ha BofaTa M rybereTo Ha XpaHNIMBMTE MaTepuy Of MouyBaTa, OHEBO3MOXKYBaaT
Hej31HO HabvBare NTH. IcToBpemMeHo, 3HauyajHO e HUBHOTO BfiMjaHWe BP3 Pa3BojoT
Ha KOpeHOT 1 TemrnepaTypaTa Ha MoyYBaTa BO 30HaTa Ha KOPEHOBMOT CUCTEM 3a-
TOA LWITO HMBHMOT 6eHedUT BO HaCOKa Ha 3rofieMeH MPUHOC € 0CO6EHO M13paseH BO
NponeTHUTe cnopenbtbeHo CO eCEHCKUTE Mecellr, Kora TemrepaTtypaTa Ha noysaTta
BeKe 1 OHaKa e 3arpeaHa (Tabena 2).

Tabena 2. MpuHOC o KpacTasuLa Npu PasNyHY TPETMaHM 1 BO PasfiieH nepuop o
roguHarta (Coolong, 2010).

OcTteapeH npuHoc kg/ha

TpeTMaHu
P EceHn

27214 £953  a
19693+ 1352 b 24843 £1214 b
10524 +722 ¢ 17330+ 1866 b

KHasen 1 Mop (1967) (Knavel & Mohr) Bo nctpaxyBarata Co KpacTaBuLa, JoMaT 1
nunepkKa oarnegysaHu nog LpHU GosiMm KoHCTaTMpaaT Aeka Kaj cuTe KynTypu Ko-
PEHOBUOT CMCTEM € JarneKy nopasBueH Bo criopefba Kora Tme ce oarneayBaat Ha
HenokpwueHu co donuja nousu. Cenak Npeky rpadunyKm NpuKas e NpUKaxaHo geka
MaKo ce MopasBUEHU, KOpeHaTa ce MOMAUTUKM U Ce WrpaT peduncy nog camara
rnoyBeHa NoBpLUVHA. He3aBMCHO WTO U BO ApYru UCMUTYBakba € NoTBPAEHO Aeka
nnacTmyHmTe GONMM BNNjaaT BP3 Pa3BOjoT Ha KOPEHOBUOT CUCTEM, BO riobana Ko-
peHoBaTa apXMTEKTYpa € MAEHTUYHA KAaKO KOra KyNTypuTe ce ofrieyBaat Ha rona
nousa (Gough, 2001).

Mponet
LipHa donuja 37905 + 1492 a
lona noysa, NyeBere payHo

[ona noyea, HensieBeHa
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3HayajHM MCTpaXyBaka Ce M3BPLUEHU
BO HaCOKa Ha OLleHyBare Ha TUMOT Ha
CUHTETUYKNTE PONUN OLHOCHO HMBHa-
Ta 60ja 1 BAMjAHMETO LUTO O MMaaT Bp3
TemnepaTtypaTta Ha noysaTta BO 30HaTa
Ha KOPEHOBMOT CUCTEM Ha pacTeHMjaTa
N nocnefoBaTesiHO  BpP3  MPUHOCOT
(Diaz-Perez, 2009; Diaz-Perez, 2010;
Diaz-Perez and Batal, 2002; Diaz-Perez
et al., 2005). OnwTo 3emeHo, UpHUTE
donnn ce npedepupaat 3a NPoONETHU-
Te Hacagu CO rpafvHapCKu Kyntypwu
6ugejkn BnMjaaT BO 3rosiemMyBatbe HA
TemnepaTtypaTa Ha mnousaTa BO AefioT
Ha Hajronemarta KOHLUeHTpaumja Ha Ko-
PEHOT 1 [0 3rofiemMyBatbe Ha MPUHOCOT
op uctute (Diaz-Perez, 2009; Diaz-Perez,
2010; Diaz-Perez et al., 2005). Og apyra
CTpaHa TemnepaTypaTa Ha NoyBaTa Mnog,
LpHUTE GONUN BO TEKOT HA NETHUTE Me-
ceuy MoXxe fa buae 3HaUUTENHO NOBU-
coka of 300 C (Ham et al., 1993; Tarara,
2000; Tindall et al., 1991). AnHamunkaTa
Ha nopacT Ha pacTeHuWjaTa Kako 1 Npu-
HOCOT MOKaKyBaaT MO3UTUBEH TpeHn

Ha 3ronemyBare CO 3rofiemyBatbe Ha
TemnepaTtypaTa Ha nousaTta Jo ogpe-
[eH CTeneH, Mocne Koe OBWe Bpef-
HOCTM 3HauMTENHO Ce HamanyBaaT
(Coolong and Randle, 2006; Diaz-Perez,
2010; Tindall et al., 1990). Bo 3aBucHocT
Off BereTaTMBHMOT Pa3Boj Ha KynTypa-
Ta, 3a OCTBapyBake Ha MakcuMMaseH
NMPUMHOC KpUTMYHaTa Temrepatypa BO
30HaTa Ha KOPEHOBWOT CUCTEM MOXKe-
61 Tpeba fa buae 3a HEKOJIKY CTerneHn
MOHMCKa Of Taa LUTO e MPUCYTHa Moj
upHuTe donuu. Taka Ha mpumep, BO
NCTpa)KyBakata co fomatu Ha [wnjas-
MNepe3 n batan (Diaz-Perez and Batal,
2002), nobneHn ce BpedHOCTN Kage ce
perncTpupaHn 5 ninogoBu No pacteHne
rnoBeKe Kora pacTeHujaTa ce oOprneay-
BaHU Ha UpHW donuu cnopepeHn co
TOa Kora ce ofrnefyBaaTt Ha Hemokpu-
eHa nousa. MeryToa BO uctute onutu,
npu cnopenba Ha pacTeHuwja of [o-
MaTu ofrnefyBaHu Ha Gonumn co cuBa
unu cpebpeHecta 60ja OLHOCHO TaKBU
Kou ja HamanyBaaT TemnepaTypaTta Ha
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noyBaTa BO 30HaTa Ha KOPEHOBUOT CU-
CTeM, KOHCTaTpPaHW ce AOMONIHUTENHN
6 0o 7 nnopa no pacteHuvja noBeke BO
cnopepn6a co oarneayBaHuUTe pacteHuja
WCKNyunBO Ha UpHU ¢onun. OTTyKa
cnBUTE 1 cpebpeHectute no 6oja ¢o-
MM ce paneky nornpenopauvnvey 3a
KYNTypuUTe Kaj KOW [NaBHWOT fden of
BereTauujaTa ce oiB1Ba BO JIETHUTE Me-
ceun. Bo Hacoka Ha MCKOPUCTYBare Ha
edeKToT oA UpHUTE PONMM KOHKPETHO
3a NIeTHUTe MeceLM, Pa3BreHN Ce TaKBY
cuctemn Kafle GoTopasrpagmsu LpHU
donum ce nocrtaByBaat Haj Hepasrpa-
aven donum co 6ena 6oja (Graham et
al.,, 1995). LpHute donun ja 3arpesaat
nousaTa BO MPOJeT U NOToa ce pasrpa-
JyBaaT OBO3MOXKYBajKu rousaTa nop
6enata ponuja ga ce UCKOPUCTL 3a BTO-
po capere. Mlako BaKBMOT CUCTEM Ce
noKaxkan Kako gobap BO HamasnyBarbe
Ha rMouyBeHaTa TemnepaTypa BO TeKOT
Ha NleTHWTe Meceuy, eJHOCTaBHO He e
KoMpeLuvjanr3nupaH n Hema 3akMBeaHo
MOLUVMPOKO BO NPON3BOACTBOTO.



[TPOBAEMUN CO CHHTETUHKMTE

POAUN MO HMBHOTO

OTCTPAHYBAME OA NMOYBATA

Nako cuHTeTUYKMTE donun obesbeny-
BaaT O4J/IMYHa 3awTMTa BO 6opba npo-
TUB NNeBennTe N €BUAEHTHO BnvjaaT
BO 3rofieMyBatbe Ha MPUHOCOT Kaj
NnoBeKeTOo Off rpaguHapCKNTe KynTypu,
OTNajoT LITO OCTaHyBa MOC/ie HUBHO-
TO KOpuCTerbe MpeTcTaByBa 3HauyaeH
npobnem. Ce npoueHyBa fAeKka yno-
TpebaTa MNacTUYHU MaTepujanu 3a
3emMjofencTBOTO BO CBETCKM PaMKM Ha
roAguvWHO HMBO M3HecyBa okony 2,48
Mt (Hussain and Hamid, 2003), o koun
KONMUMHATa Ha CUHTETUYKUTE Gonmm
Bo CAJl otnaraat noseke oa 450.000
t/ropuwHo, pgojeka BO 3emjute of
3anagHa Espoma okony 530.000 t
(Hussain and Hamid, 2003). OTkako
Ke ce MckopucTaT NOBEKETO Off OBUE
NAacTUYHN MPEeKPUBHM 3aBpluyBaaT
BO AenoHuuTe unu ce nanat (Hemphill
Jr, 1993; Kyrikou & Briassoulis, 2007).
3emajkn ro Bo npesup GakToT geka
npoCcTopuTe HaMeHeTU 3a [EernOoHUK
CTaHyBaaT Cce MOOrpaHMyeHun, Kako
3rofieMeHaTa 3arpu>KeHoCT Ha 4oBe-
KOT Kako pe3ynTtaT Ha GaKToT LWTOo no-
rofiem gen of oTnafoT e oA nnacTuy-
HWU MaTepujanu, HECOMHEHO BOAW A0
KOHCTaTauuja [eKa OTCTpaHyBaheTo
Ha donuute npetcTtaByBa npobnem
3a noronem fen oOf 3emjoaenckute
npounssogutenu. W nokpaj pacno-

NoXuBaTa MejxaHu3aumja, HUBHOTO
OTCTpaHyBake Cce CMeTa 3a TPYAO-WH-
TeH3MBEH MpoLec 3a WTo e notped-
Ho 16 h/ha n gononHuTenHa paboTHa
cuna (McCraw & Motes 1991). HusHo-
TO peuunKknnparbe He MOXe Jia ce 3eme
Kako onumja 3aToa LITO BeKe ynoTpe-
6eHnTe donun coppKaT HeuyncToTUn
N pasHU ocTaToun of NMPOM3BOJHOTO
rone Kou MPeTXogHoO mMopa ga bupat
OTCTpaHeTu, onepaumja Koja e npwu-
nuyHo ckana. Op gpyra CTpaHa, Kako
anTepHaTMBa Ha  peuuKIMpaneTo,
aKTMBHOCT KOja e AeMOHCTpupaHa
npeKy MunoT NPoeKT BO [lpXaBHMOT

YHuBep3uTeT Bo [eHcunBaHuja, e npe-
nopayaHo HVBHO MpecyBare BO dop-
Ma Ha UBPCTM MefieT Kowm MnofouHa,
BO KOMOMHaumja co jarfeH, Moxe fa
ce KopucTaT Kako ropuso (Lawrence
et al., 2010). Bo cBojoT cocTaB LpHUTE
donumn coppkat genosu of HadpteHa-
Ta ¢paKkumja Npu WTO HUBHATA eHep-
reTcka BpPefHOCT Mpu NCTa TeXWHa, e
e[lHaKBa CO Taa Ha HadTaTa 3a ropeme.
Kako pgononHa BO 3auyByBarbeTO Ha
XKMBOTHaTa CpeAunHa e 1 GaKToT WTOo Le-
HaTa 3a OTCTpaHyBakbe 1 AenoHMpare
Ha BakBUTe GONMM Cce MpoLHyBa Ha
okony $250/ha (Waterer, 2010).

PASIPAANBUN POANN

EKoHOMCKaTa 1 eKomnoLwiKaTa 3arpuike-
HOCT Off OACTPaAHYBatbe€TO Ha CUHTe-
TUYKUTE Myn4yepu 6EIJJE npeansBunk
BO M3Haofare Ha pasrpagvsBu Mys-
yepy co edPeKT UAEHTUYEH KAKO OHOj
wrto ro obesbeaysaar CUHTETUYKMTE.
Pasrpagusute donuu mopa pa 6bugat
bnekcnbunHW, necHu, ga crpevysaaTt
TpaHCMUCKja Ha CBET/IMHA 1 Aa ce pas-

rpafyBaaT no onpepeneH rnepuog no-
cne npubupare Ha NPUHOCOT Of rNaBs-
HaTa KynTypa. QakTtopuTe Kako CBeT-
nMHaTa, TONJIMHaTa U BRarata ro oBo3-
MOXyBa parpagyBatbeTto (Kyrikou and
Briassoulis, 2007). Hopmanu3sumparse Ha
AMHaMMKaTa Ha pasrpagyBatbe nomery
pa3nMyHUTE PEOHW CO PasNUYHK K-
MaTCKM YC/IOBW, MpeTcTaByBa Mpeau-
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Cnuka 10. MocTaByBake Ha brMopasrpanmem
donun

Cnuka 11. 3aopyBatbe Ha 61opa3srpagmsm
donun

3BUK cam no cebe. Hekom of kKynTypuTe
dbopmMmMpaaT NorycT CKIoM Co LUTO BpLIAT
3aceHuyBahe Ha dosnmjaTta 1 ro ogaon-
XKyBaaT HEj3MHOTO pasrpapyBatbe, [0-
JeKka apyru He. VI3HaorarweTo Ha myn-
Yepy KOV MOXaT Aa ce pa3rpajyBaat no
notpeba, HO of Apyra CTpaHa Aa umaat
KOHKypeTHa LieHa, e npobnemaTrika Ha
KOja BO NOC/IEAHMOT NEepuof NHTEH3MB-
HO ce paboTun.

PasrpagvBrTe Mynuepu 4ecTo ce O3Ha-
yyBaaT Kako 6Guopasrpagusu. 3a efiHa
npeKkprBka ga gobue o3Haka Ha 6uo-
pa3rpagunea, NoIMMepuTe of Kou e Taa
M3rpafieHa nop 4ejcTBO Ha aKTMBHOCTA
Ha MUKpOOpraH13MnTe, Mopa fa bupat
LIeNIoCHO MPETBOPEHUN BO BOAA, MUHe-
panu, jarnepoaeH [Uokcua, unm brioma-
ca (Kyrikou & Briassoulis, 2007) (Cnukn
10un11).

Xejnu co cop. (Halley et al.) (2001) co3-
[ane Mynu n3rpafeH of CKpobHu nonu-
MepU Koj ce ofHecyBan nofefHakBo fo-
6po Npu NPOU3BOACTBOTO Ha NuMepKa
Kako U CMHTeTMYKaTa ¢onuja. Bakeata
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npeKkpuBKa mnsapxana 14 Hegenu nako
61na n3noXeHa Ha BOAA U Ce MoKaxasa
KaKo NPUINYHO CTabuiHa BO TEKOT Ha
LienaTa BereTauuja Ha Kyntypata. Camo
[IBe Hefienmn oTKako npekpuBKkaTta 6una
3a0paHa BO MoYBaTa, CTaHana LefocHO
HEBUINNBA, @ CO aHaNM3M e JoKaXaHa
Jeka nocsne nepwuopg of 45 peHa npe-
KpUBKaTa 6ri1a LienocHO pasnoXKeHa Ha
jarnepogneH pguokcng n Bopa (Halley et
all., 2001).

Peuncn 100 ropguHu op ynotpeba-
Ta Ha XapTmjaTa Kako CpefcTBO 3a
MyfuMpame Koe 3a npB nat bele 3a-
6enexxaHo Ha XaBau, Taa MOBTOPHO
Haora npumeHa BO CUCTEMOT Ha rpagu-
HapCKOTO MPOM3BOACTBO. XapTujaTa e
06HOBNMB N3BOP Y NecHo e bropasrpa-
amea. Co uen pa ce 3ab6aBu gUHaMmKaTa
Ha Hej3MHOTO parpagyBare ce Kopu-
CTaT pas3NnyHU gogaTouu Kako: nonve-
TUNIeH, BOCOK, PaCcTUTEIHO Macso v 1.,
CO KOV Hej3MHMOT BeK Ha “OncTaHoK” Ha
napuenata MOXe fia ce NpoJoIXun 1 Ao
14 Hepenu.



3AKAYHOK

Kako arpoTtexHnuka Mepka BO Ha-
COKa Ha KOHTpoNa Ha nnesenute
BO TIpafMHapCKOTO MpPOM3BOACTBO,
MynUMpParbeTo ce MpPaKTUKyBa MHOrY
ofjamHa. VI nokpaj pa3BojoT U npwu-
MeHaTa Ha pasHuTe Xxepbuuuan, oBoj
HauMH Ha KOHTpPONa Ha nJeBefHaTa
BereTaluja ceywTe Urpa 3HavajHa yno-
ra npv NPoOn3BOACTBO Ha Pa3HW rpagu-
Hapckn kyntypu. Co BoBepyBatbe Ha
nonuetuneHckn donun so 1950 rogu-
Ha, 3HaUMTESTHO Ce M3MEHW HaYMHOT Ha
Kou oBMe NpeKprBKM ce KopucTaT. Kora
ce KOMOMHMpPAaT Cco coopBeTHa obpa-
60TKa Ha nouBaTta W npasuneH n3bop
Ha xepbuuugu, nnactmyHute donun
NPakTUYHO OBO3MOXYBaaT OAP»KyBakbe
Ha nousa uymucta op nnesenun. HueHata
CNocobHOCT fa BAMjaaT M BP3 MUKPO-
KnMmata BO 30HaTa Ha pacTeHujaTa
BOAM [O MOPaHO MpPOW3BOACTBO, MO-
Jobap KBanuTeT 1 O MOBUCOK MPUHOC
of rpaguHapckuTe pacTteHmja. OTTyKa,
KOpUCTeHETO Ha nosimeTeneHckute ¢po-
N ce NpenopavyBa Kako 3afomxKuTe-
NeH 1 HEOMXOAEH fes1 BO COBPEMEHOTO
rpaguHapcKo Npon3sBoacTeo. Kako 1 aa

€, BO HaCOKa Ha 3a4yBYyBatb€ Ha >KMBOT-
HaTa CpefuHa 1 3araflyBarbeTo LWTo $o-
NNNTe MOXKAT [a ro HanpaBgart, 3a KUcTaTa
HameHa ce W3HaoraaT anTepHaTVBHM
peweHunja. Taka, NPeEKPUBKMTE Hamnpa-
BEHV Of1 XapTuja ce JIeCHO pa3rpagnsm
W HanpaBeHW of OOGHOBMMBM pecyp-
cun, MmefyToa ce foCTa KabecTn 1 unHat
nockano. OpraHckuTe Mynuepu Kako
LITO € C/lamaTa Mako MMaaT No3UTKBEH
edeKT BO 360raTyBare Ha novsarta co
opraHcka MaTepuja 1 BO NofobpyBatbe
Ha MouBeHaTa CTPYKTypa, of Apyra
CTpaHa, TUe He ja 3arpeBaaT NoyBaTa o
TOj CTemneH Kako LITO ro npasaT Mnonu-
eTUneHckuTe GoNnMm U He ce NMOroaHu
3a KOpUCTere BO YC/IOBM HAa MojafHa
knma. Co pa3BojoT Ha TEXHOMOrKjaTa,
BOBE[EHM Ce KOMIMJIETHO Pa3rpagnsm
MySlYepu HamnpaBeHU of MNPUPOAHY
nosiMmepu, Ko BO LENOCT MOXaT Aa
rM 3aMeHaT CUMHTeTMYKKTe. bap3em 3a-
cera, MOBMCOKATa LieHa ja orpaHuvyBa
HMBHAaTa MOMAacOBHa yrnoTpeba 1 LpHU-
Te nonveTuneHckn dbonum ce ywTte ce
HajlIMPOKO yrnoTpebyBaHy BO MpOwU3-
BOZCTBOTO Ha FPaAUHAPCKUTE KyNTYpU.
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