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UDC 58.083:57.086.86:632.38 OpuruHajaeH Hay4eH TPYA
Original Research Paper

MOXHOCTHA 3A ITPUMEHA HA HEKOM HOBU METOU 3A
JOBMBABE HA BE3BHUPYCEH ITOCAJOYEH MATEPUJAIJI

Konesa-T'ynesa Jlunjana', Mutpes C.,' Cnacenocku M.*

KpaTox u3Bagok

ITo3naTu ce okomny 600 pacTuTenHN BUpPYyCcH, Off KON HajManKy 80 Moxe fa
ce IpeHecaT BO CEMETO, a CKOPO CEKOralll ce IPEeHecyBaaT CO BEreTaTHBHO
pa3MHOXYyBame. [lopagu Toa 3a BereTaTUBHOTO PAa3MHOXKYBame Kaj HEKOU
PacTUTEIHU BAIOBU OUTHO € [la Cé 3all0YHE CO IMPOM3BOACTBO Ha OE3BHPYCEH
nocajjoueH MaTepujall.

Bo JHY UuctutyT 3a jy:kHu 3emjoescku Kynatypu - Ctpymuna, Geie
NOCTaBeHa KyJITypa Ha MEPUCTEMHM Of IB€ COPTU Ha nunepka u Toa Kyproscka
Kanuja ¥ 3naTeH Meaai. M geBTe UCIUTYBaHU COPTHU YCHEIIHO ce pereHepupaa
BO YCJIOBH in Vitro a MOTOA ce ajanTupaa BO HaABOpEeIHN ycnoBu. [IpucycrBoTo
UM OTCYCTBOTO Ha BUPYCH Kaj pereHepaHTUTe Oellle NCIUTAaHO CO U3BEAyBambe
Ha TECTOBH 32 JOKAXXYBA€H Ha BUPYCH, CO yIOTpeOe Ha METONOT Ha "TeCTUpame
Ha pacTeHuja".

ExcnepuMeHTanHoOTO A00MBamke Ha OE3BHPYCEH MOCAJOUYEH MaTepujall
Oellle JOKaXkaHO ¥ Kaj BETe UCIUTYBaHN COPTH HA MUIIEPKa.

Kryunn 360poBu: KyJITypa Ha MEPHUCTEM, BUPYCHA €IMMHUHALIT]a, in Vitro.

POSSIBILITYES OF USES OF SOME NEW METHODS FOR FREE OF
VIRUSES PRODUCTION OF PLANTS

Koleva-Gudeva Liljanal, Mitrev S.,' Spasenoski M.?

Abstract

About 600 plant viruses are known of witch at least 80 can be transferred in
the seed; viruses can also be transferred during generative propagation. Therefore for
the vegetative propagation on some plant species production of free of virus started
material is very important.

Meristem tissue culture of two cultivars of pepper, Kurtovska kapija and
Zlaten medal, was establish at the Institute of Southern Crops. Both exanimate sorts
were successfully regenerated in in vitro conditions and after that were adapted at
outside conditions. The regenerated plants were examinated with using of “plants
testing” method were done the tests for virus identifications.

It was experimental proved obtaining of free of viruses seedlings of the both
exanimate sorts of pepper.

Key words: culture of meristems, free of viruses, in vitro.

Tnstitute of Southern crops - Strumica, Goce Delcev b.b., 2 000 Strumica, Macedonia
2Faculty of Natural Science and Mathemetics, Gazi Baba bb, PO Box 162, Skopje, Macedonia
"MHcTyTyT 32 jyKHE 3eMjofesncku KyaTypu - Ctpymuna, lote [Temues 6.6., Makeonuja
Tpuponno-mateMaTuku ®axynrer, ['a3u Baba 6.6. I ¢ax. 162, Ckonje, Makenonnja
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1. Bomej

[To3naTu ce moBeke MEeTOAU Ha IPOM3BOJICTBO HA OE3BUPYCHU paCTEHH]a,
Of] KOj eTMMUHAIjaTa Ha BUPYCH CO KYJITypa Ha MEPUCTEMCKHU BPBOBH € €JHA Off
HajUHTEpPECHUTE AaIUIMKAalMd Ha KyJITypa Ha TKHBAa BO YCIOBU in Vitro.
[Tpou3BOACTBOTO 1 OAPKYBAETO HA PAaCTEHHjaTa CoO KyJATypa Ha TKUBA JIeHEC
MacoOBHO ce KOPHCTH, 3apajyl TOAa IIITO CO OBaa MOCTAaNKa 32 KpaTKO BpeMe U Ha
MaJl TIPOCTOp Off €THO pacTeHHWEe MOXKe Ja ce Jo0ujaT, yCIOBHO, HEOTPAHUUYCH
Opoj Ha TreHeTCcKH HAeHTHYHM eauHKu. Co OBOj METOj cocema peanHa €
MOKHOCTa 3a loOuBame Ha Oe3BHpPYCEH MOCajoueH MaTepujal, a co Toa ce
nogo0OpyBa He caMO T€HEeTHYKaTa CTaOMIIHOCT HA pereHepupeHHuTe pacTeHHja,
TYKy ¥ MOP(OJIOMIKATE ¥ OUOJIOMIKUTE KapaKTEPUCTUKU HA WUCIUTYBaHUTE
KYJATYpH.

3apa3HuTe nH(PEKIUU NPEIU3BUKAHU Of] BAPYCH, MUKOILIa3MU, OaKTEPUI
u rabm MHOry Temko ce cy36uBaaT. CKOpO M HEBO3MOXKHO € THe Ja ce
eTMMIHKpPAAT co ynorpeba Ha KOMEPIMjaIHu XeMUCKHU cpefcTBa. [Tonekorari e
MOKHO Jla C€ CIpe4d BUPyCHATa MYJTUIUTHKAIKja cO ynoTpeba Ha peJaTHBHO
CKalM XeMHUCKHU COef[uHEeHNja, Mef'yToa 3a BUPyCHA eIMMUHAIFja TeIIKO MOKe fa
ce rapaHTupa.

Co ynoTtpeba Ha KyJITypa Ha MEPUCTEMH HE camo IITO ce BPIIU BUPYCHA
eJIMMUHaIFja TYKy ce eJIMMHUHHUpaaT u OakTepuu U rabm. HajBaxkuure pogoBu
(coeBm) ox 6akTepun Kako: Erwinia, Pseudomonas Xanthomonas u Bacillus, Kako n
HajBaXXHUTE PONOBH (coeBW) of rabm: Fusarium, Verticillium, Phytophthora n
Rhizoctonia ce eMTMMUHEPAAT CaMO BO KyJITypa Ha MEPUCTEMI.

Kora ce pabotu 3a pmoOuBame Ha Oe3BUpPYCEH MaTepHjajl OCOOEHO €
BaykKHa FOJIEMUHATA HA MEPUCTEMCKOTO TKUBO KO€ Ke ce KOPUCTH KaKao MoYeTeH
eKCIUIaHTaT. MepucTeMoT € 6e3 IPUCYCTBO Ha BUPYCH, KOTa € n3oaupaH co 1-2
JMCHU TIpUMOpAuN (OOMYHO TOa € BpBHATa Kyla) W BEJHAII ce MpeHecyBa BO
XpaHJIMBa CpeinHa. MepUCTEMOT CO €[jHa JIMCHA IPUMOpAKja € MHory MaJ co 0,1
mm aujamerap u 0,2-0,4 mm pomkuua. Hajromemu maHcu 3a JoOMBame Ha
0e3BUpYyCEH MaTepujajl MMa Kora ce M30JIipa caMO MEpPUCTEMOT, a Off pyra
CTpaHa IakK, IIAHCUTE Ha MEPUCTEMOT O€3 JINCHU NMPUMOPAMHM 3a OICTaHOK BO
KyJaTypa ce focta Manu. Crnopes Toa KOJIKY € IMOrojieM MEPUCTEMOT, CO OBEKe
JIICHU NIPUMOPANH, TOJIKY IIAHCUTE 32 JOOMBamke Ha OE3BUPYCEH MaTepHjall ce
HaMaislyBaaT. Bo nmpuHuuI, cute BpBHU MEPUCTEMHU CE€ MOTOHU KaKO IMOYeTeH
MaTepujajl a IIAHCUTE 3a OINCTAaHOK BO KyJATypa Ke 3aBHcaT O BUAOT Ha
anyKajHaTa IyNKa, HeroBaTa IIOCTaBEHOCT, Off COCTAaBOT Ha XpaHiHMBaTa
cpeauHa, OTONEPUOAU3MOT, TEMIIEPATYPATA........... U.T.H.

Cnopen BooOMYaeHaTa IOCTanmka 3a pAoOMBame Ha Oe3BUPYCEH
MaTepujal, BHpPYCHa WACHTH(pUKanuja (OTCYCTBO Ha NMO3HATHTE BHUPYCH) T.€.
MOTBpJia IeKa MaTEepHjaoT € HABIUCTHHA €IMMUHNUPAH Of] IPUCYCTBO Ha BUPYCH,
HEMMHOBHO € Jla Cé WM3BpIIM IMOBEKenaTH BO TEKOT Ha IiejlaTa IocTalKa.
HajuecTo 3a Taa 1exn ce cnpoBeyBaaT METOAUTE:

- Tecpupame Ha pacrenmjara: PacTureneH cok o eIHO Off pacTeHHjaTa
MOOMEHO CO KYJITypa Ha MEpPUCTEMH, C€ WHOKYJIUpPA Bp3 JHCTOT O APYro
pacTeHue, - TeCT pacTeHHe 3a OfipeflyBalke Ha NPUCYCBOTO HAa BHUPYCH. AKO
BHPYCOT € TPUCYTEH BO PACTUTEIHUOT COK, IO M3BECHO BpeMe Ke ce pa3BujaT
KapaKTepUCTHYHUTE CHMITOMY Ha MIOBPIIMHATA HA JIUCTOT.
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- Enexkrponcka mukpockonuja: MHOTY € Malia ynmotpe6aTa Ha OBOj METO
CO OrJIeJ] Ha TOa IITO 3HAYUTEIHO MaJl € OpOjOT Ha THUE Ja0OPaTOPHUH IITO MOXKE
7la ja M3BpLIAT OBaa UAeHTU(UKanyja.

- Ceponornja: EnHa o HajuecTo KOPUCTEHUTE M €KCTPEMHO CEH3UTUBHA
cepodiomia Mmetopia € ELISA (enzime-linked immunosorbent assay).

Co TecTupame Ha pacTeHHja WIM CO HEKOja Off CEPOJIOIIKUTE METOAU
HajuyecTo ce JoOKaXKyBa J0OMBaWkEeTO Ha O€3BUPYCEH MaTepHja.

OTkako e u3BpllleHa IpBaTa yClellHa eJuMuHanuja Ha Bupyc (Morel &
Martin 1952), rosiem Gpoj Ha pacTUTEIHU BUAOBU C€ NMPOYUCTHUja OJ HUBHUTE
BHUpYCHHM 3a00JyBama Co IpIMeHa Ha KYJITypa Ha BpBHU MEPUCTEMH.

JleHec BEreTaTHBHOTO Pa3MHOXKYBaWke BO YCIIOBH in vitro Haora ronema
IIPUMEHA BO XOPTHUKYJITypaTa, FPafliHapCTBOTO, OBOIITAPCTBOTO, JI03aPCTBOTO
U 1IBEKAapCTBOTO CO LITO CE€ OBO3MOXYBa MHTEH3MBUPalkE€ HA MPOU3BOJCTBO Ha
ocajJoueH MaTepujas u oouBame Ha 3paBu pactennja (M. CnaceHocku, 1993)

OBaa nocranka MHOTY € 3HayajHa, KaKo 32 Hay4YHO-UCTPaXKyBauKu LEIu
TakKa 1 3a IUPKTHO KOMEPIHjAITHO POU3BOJICTBO.

2. MaTpujax u MeTOAHM HA PadOTa

OcHOBHa 1IeNT Ha MCTPaKyBameTo Oellle fla ce MOCTaBU KYJITypa Of
NMOBEeKe MEpPHUCTEMCKH M HEMEPHCTEMCKH €KCIUIAaHTaTH Of] MuIepka, jia ce
3alo3HaaT CBOjCTBATa Ha TKMBaTa BO YCIOBU WH BHPTO U Ja CE COryefaT
MOKHOCTHUTE 3a JOOUBa-€ Ha 3[paB 0€3BUPYCEH MaTepHjalL.

Bo nammTe ucrpaxkyBama Kako MOYETeH maTepujai 3a pabora Oea
KOPUCTEH! MEPHUCTEMCKHM €KcljaHTaTe co rojemmHa 0,5 MM, COOABETHH 3a
noOuBame Ha OE3BUPYCEH MaTepwjaj, M Toa OJf [IB€ COPTH Ha MHIEepKa
Kyproscka kanuja u 3nateH Mefan. [loueTHuTe excnaaHaTUTe ce U30JUpa OX
ceMHba Ha MNUIEepKa, KOM ce M3'pTeHH BO acenTuuyku ycnosu. CemeTo ce
crepunu3pamie 15 cekynpm Bo 70% ankoxois, 15 muHyTH BOo 5% HaTpuym
xunoxyopup, 10 muaytu Bo 1% M3ocan - G, a moroa ce 3aceBa Ha 1/2 MS
(Murashige &Skoog 1962) munepainen pactsop, (Cnuka 2).

EkcruranratuTe ce KynruBupaa Ha MS munepaner pactsop (Cnuka 3) co
3% caxaposa, 0,7% arap, 100 mg/L uno3utosn, 200 mg/L ka3zenH Xxupoau3ar, Of
BUTaMUHUTE ce KopuctatT BUT. B1 (Tnamun) 0,1 mg/L, Be (mupunokcun) 1,0 mg/L
u HUKOTUHCKa KaucenuHa 0,5 mg/L. On puToXopMOHHUTE Ce KOpHcTea:

-IAA (wHmoxn-3-oneTHa KuceanHa), NAA (1-HadraleHOIeTHA KUCEIINHA ),
GA3 (rmbepenmucka kucenuna), BAP (Ne-Genzmmammuonypus), KIN (6-
ypdypun amunonypun) u ZEA (3eatun).

I'openaBenennTe (UTOXOPMOHU TM KOPUCTEBME BO MS MeAuymMoOT BO
pa3nMyHu KOMOWHAIMM M KOHIEHTpPAlMU 3a JOoOMBame Ha OpraHoreHesa u
pereHepanyja Ha U3aHOLHU BO LIEJIO PACTEHHE.

ITocse cexoe U3BPIIEHO MacakKupame KYJATYpUTE T UyBaMe BO CTEPUIIHU
ycimoBu: Ha Temmepatypa on 25 + 2°C, ¢oronepuonmsam opn 16/8 uyaca
CBETJIO/TEeMHO, M MHTEH3UTET Ha ocBeTayBame o 2000 - 3000 Lux. (Cnuka 4).

WnenTudukanujata Ha BUPYCH ce BplIelle MOBEKemaTd BO TEKOT Ha
ucnutyBameTo. Hue je kopucreBMe MeToaTa TeCTUpamhe Ha pacTeHHjaKkoja ce
COCTOM Of cJIeJHaTa MOCTaMKa: PACTUTEHUOT COK, JOOUEH O (PUITPUpPAE Off
MalepupaHd PEreHEpaHTH, IO HMHOKYJIMPAaBME Bp3 JHCTOT O APYro TECT
pacrenue. [I0KOJIKyY ce jaBaT CUMITOMHM Ha JIMCTOT OJf TECT paCTEHUETO CTaHyBa
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300p 3a IPHUCYCTBO Ha BUpYycH. TecToBUTE I'M U3BEyBaBME U HA U31aHOLUTE BO
KyJITypa M Ha PEreHEpaHTHTE KOra ce IpeHecyBaa BO HAJBOPEIIHM YCIOBU.
MefyToa nocrojaT u Apyru METOM KaKo LITO Ce eJeKTPOHCKAa MUKPOCKONHja 1
cepoJioruja. EnekTpoHcka MEKpOCKONHja € ce yIITe BO Majla ynorpeba, OujejKu
e MaJl OpojoT Ha 1abopaTopuu BO KOM € MOXKHA UAeHTU(pUKAaIMja Ha BUPYCUTE.
Enna op Hajuecro kopucreHute ceposomku metonu € ELISA (enzime-linked
immunosorbent assay). llemata mocramka (W3omanyja Ha MEPUCTEMH, HUBHO
KYJITUBUpamkEe Ha MENUYM WU IacaXupawe, KaKO U TECTOBUTE 3a BUCYCHA
upeHTU(UKAIM]ja) ce N3BeyBallle BO CTEPUIHA YCIOBY, BO JIAMUHApHA KOMODA.

3.Pe3yaraTu u JUcCKycuja

Bupycure rum mnpuuMHyBaaT HajroleMuTe 3aryOm BO PACTUTEITHOTO
INPOU3BOJICTBO, Oflpa3eHM M Ha KBAJUTETOT U Ha KBAHTUTETOT Ha
IIPOM3BOJICTBOTO. 3aToa CO3/laBamkeé Ha OE3BUPYCEH CEMEHCKH M IOocajoueH
MaTepHjall € rapaHIyja 3a yCIeIHO IPOU3BOICTBO.

EKCHepI/IMeHTaJIHO MMOCTaBUBME KYJITYpU Ha MEPUCTEMU Ofl MUIEPKaA, U
IIpeKy pereHepanuja u opraHoreHes3a BO YCIOBH in vitro, foOUBMe Ge3BUpPYCEH
MaTepujal of nunepka. belle uCnuTyBaHO M BIWjaHMETO Ha pPa3IUYHU
KOMOMHAIMM U KOHIEHTPAllMM Ha ayKCHHU U IIMTOKMHUHM Ha MS MeguyMm Bp3
opraHoreHesata M pereHepanyjaTa Ha numepka. 3a edgeKTOT Ha
¢puTOoXxOpMOHUTE Bp3 pa3BOjOT HA M3[AHOLMTE Off MHUIEpPKa BO KyJITypa BeKe
MaMe COOJIBETHHU NOAAToIM, Kou ce pecpepupanu of Kosesa-I'ynesa Jlunjana u
M. Cnacenocku (1994,1995,2001) .

Bo TexkoT Ha nocrankaTa ce KOHTPOJIUPILIE IPUCYCTBOTO MU OTCYCTBOTO
Ha TO03HAaTHUTE BUPYCH, CO BOOOMYAEHUTE BUPYC TECTOBH, 3a Jla HAa Kpaj MOXeMe
la TBpAUME [ajlyd MaTepujalloT € HaBUCTMHA mpouncTeH unu He. [lo
MHOKYJIalldjaTa Ha PacTUTEJIHUOT COK BP3 JIMCTOT Ha TECT pacTeHujaTa, He Oea
3a0eseXkaHu CUMIITOMU Ha IIPUCYCTBO Ha BUPYCH.

Of TEKOT Ha UCTPAXKYBAETO, Ce MOKaKa JieKa perenepaliyja Ha mimnepka
O]l MEPUCTEMCKUTE EKCIJIAHTATH € COCEMa peaiHa U 3a IBETE UCIIUTYBaHU COPTH.
On wu30onMpaHUTE aNWKaJTHU MYNKA, MEPUCTEMCKH TKHBa, ce (opMupaa
U3JjaHOIM BO KyJaTypa Ha MS Mmemmymor (Cnuka 5) a co mTo JOOMBME U
JOKakaBMe IUpeKHa pereHepaiyja Ha nunepka (Cionka 6 u 7).

3a pa3nuka ojf MEpUCTEMCKUTE, HEMEPUCTEMCKHUTE €KCIUIAaHTATH UMaaT
3HAYMTEITHO TOMaJjia CHOCOOHOCT 3a opraHorene3a (Gunai, L. & Rao; Garcia, R; A
Ficher; M. Fari, M., Czako) Koja BO TOj ciy4aj Oy MpEeTEXHO BO MpaBel] Ha
kanycorene3a. (Cnmuka 1). MugumpekTHaTa pereHepammja T.e. JOOWBarbe Ha
U3[JaHOK BO KYJITYpa IPEKy pereHepaTUBeH Kallyc, M TOA U 3a ABETE UCIIUTYBAHU
copTH, He Oelre 3a0eeKaHa.

Cnopen Cmacenocku M. (1993), 3a ga ce equMuHHMpa TPUCYCTBO Ha
OJIJICJTHY TTATOT€HU OPTaHM3MHM KOU T'M 3apa3yBaaT CeMETO U pacTeHujaTa Tpeda
fa ce M3BpIIM NPETXOfHA CTepWIM3alMja HA CEMEHCKHMOT M PACTUTEIHHUOT
Matepujai. BoemHo co m3onupame Ha MEPUCTEMH WJIM BPBHU MYNKU CE BPIIH
00e3BUpyCyBam€ Ha NOYETHUTE €KCIJIaHTaTU. Toa 3Hauu leKa pereHepupaHuTe
pacTeHdja BO YCJIOBHM in Vitro ce 3[ApaBU M MOXKAT fAa CIyXaT Kako 3]paB
MOCaIoueH MaTepHjalt MITO € Off TOCeOHO CTOMAHCKO 3HAUEHE.

JloOuBameTO Ha OE3BUPYCEH MOCA0UYEH MaTepHjall CO MPUMEHa Ha OBOj METON
cocema e ompaaano (Illlema 1). Bo mpamame e caMo OIrOBOPOT Ha BPEMETO
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KOra Taa TocTamKa Ke ce KOMeplyjaqupu3a, a BO HajOJIMCKa WJHUHA OBO]
HEJJOCTaTOK UTHO Ke Ce HAMETHE KaKO HEOMXOTHOCT

4. 3aKIy4OK

OcHoBHaTa M EAMHCTBEHA 1]l Ha EKCIePUMEHTAIHOTO J00uBame Ha
6e3BUpYyCEeH MaTepujal ro foKaxkaBMe Kaj nunepkarta. be3Bupycen marepujal
3HAYM eNIMMUHAIja Ha OHWE BUPYCH KOM Omiie MAeHTU(MUKYBAHU BO CTAPTHUTE
pacTeHyja ¥ OHUE 4YHMe MPHUCYCTBO OM MOKEJO Jla ce ouekyBa. Bupycure ce
IpeHecyBaarT U co ceMe, a MepucteMute (co 1-3 TUCHU MTPUMOPAUN) HE COApXKAT
WJIU TU COAIPKAT BO He3HaunTeleH 6poj. Co ynorpeba Ha KyATypa Ha MEPUCTEMH
HE caMo IITO ce BPIIN BUPyCHA eJTUMHUHAIIN]A TYKY Ce eJTMMUHUPAAT U OaKTepuu
u rabu. Mefyroa co mpomaranyja Ha MEpPUCTEMHU BO YCIOBH HWH BHUTPO U
noOuBame Ha OE3BHpPYCEH MaTepujajl He 3HauM jleka ce NoOWBa U BHUPYCHO
pe3ucrenteH mMarepujaia. CTapTHUOT MaTepujall € BUPYCHO MPOUYUCTEH, IITO €
rojemMa MOpeJHOCT 3a pa3liuKa Off ymoTrpeba Ha MOCAaJOUYHEH M CEMEHCKHU
MaTepujajl KOj € KOHTAaMUHUPAH Ha OUJI0 KOj HAUMH.

OBaa e pgocra 3Ha4YaeH 4YEKOp, BO KOPHUCTEWHETO M ynoTpebara Ha
COBpeMeHaTa HayyHa MNpakTHKa BO MOAOOPYBAaKETO W MO KBAJIUTHT U IO
KBAaHTHUTET Ha 3€MjOJIEJICKOTO MMPOU3BOJICTBOTO.
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MefyHapOaHO yuecTBO “HoBU T€XHOIOrnM BO TpafiIMHAPCTBOTO U LIBEKAPCTBOTO,

Oxpup, anpun 1994, 36opuuk Ha Tpygosu, Kuura I: 203 - 209.

Illema 1. lllemaTcku npukas foouBame Ha 6€3BUPYCEH MaTepHjall

NPON3BOACTBO HA BE3BUPYCEH MATEPUJAJL

BHPYCHO 3apa3eHd pacTeHnja NOHATAMOLIHO NPOU3BOJACTBO

8 Ha Ge3BUPYCHH e JUHKH

|

(TOILIHHCKH TPETMAaH) WUTHHU POIUTEJICKH PACTEHH

8 0e3BHPYCHH
KyJITypa Ha MepHCTeMH

: 0 @™=> BHPYCEH TeCT I
¢opmupame Ha H3JAHOIH 3 BHPYCEH TeCT

MVJITHILTHKAIHja

l Ha U3JaHOIH I

BKOpPEHYBaIbe s [DEHECYBAK€ BO II0YB

Cnuka 1. lllemaTckn npykas 3a KyJITypa Ha paCTUTEIHHU TKUBA (MEPUCTEMH)
¥ OpraHy, Kako efIeH Off MOKHHTE MaTUIITA 3a pereHepalnja Ha IIeJI0 pacTeHue BO
ycnoBu uH BUTpo: (R.L.M. Pierik 1998)
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Cnuka 2. Ceme off nunepka 'pTeHo Crnuka 5. I3gaHonum off numnepka
BO aCeNTUYKH YCIOBU Ha 1/2MS Ha MC mepguyMm, o 40 neHa.
MUHEpaJieH PacTBOp,

Crnuka 6. Kyntypa Ha u3gaHonu

Cnuka 3. 30nanuja Ha MEpUCTEM o nunepka Kyproscka kanuja u
Of IUIIEPKA KaKO NOYETHA 3maren megan Ha MC Mennym, o
€eKCIJIaHTaTH. 40 mena

Cnuka 4. UyBame Ha KYJITypUTE BO Cnuka 7. AjanTupanu pacTeHuja
KOHTPOJIMPaHH YCIIOBH, BO KJIMMa OOMEHN BO YCIOBH UH BUTPO 1
KOMopa. KOHTPOJIHU PaCTEHHM]a.
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