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NPEATOBOP

Vuugepsureror ,lone Jemue” Bo Illtum, co noHecyBame Ha 3akOHOT 3a
OCHOBame Ha J[pxaBeH yHuBep3uTeT ,,lone Jlemdyes” — [ltum, 3amo4yHa co pabora Ha
27 mapt 2007 rompHa Kako BUCOKOOOpa30BHA MHCTHTYIH]a CO YETHUPU (HaKyATeTCKH
SIVHMIM M co Aucnep3uja Ha HactaBara Bo lltum, Crpymuua u Kouanu. [ewec,
3a caMo JjBe TOAMHM OJ CBOETO MOCTOCH-E, 0Baa MHCTUTYLHja IIpepacHa BO €leH Of
BOZEUKHTE BHICOKOOOPa30BHM LieHTpH Bo PenyOnuka Makenonuja, BTOp 1Mo roleMuHa,
co 13 ¢daxynrerr 1 1 BuCOKa IIKOJNA ¥ CO JUCTIEp3Hja HA HACTABaTa BO 12 OMINITHHM:
[Mrumn, Crpymuna, Kaanapuu, ['esrenuja, Kouann, Ceetn Huxone, Bununa, beposo,
Panosum, [lpunen u Cxomje. Ha nparot ox Tperara akageMcka rofdHa, BO HAILIKTE
COBpPEMEHO OTpEeMEHH aM(uTeaTpu, MpeAaBalHy, 1adopaTopui ¥ KaOUHETH, CBOjaTa
UIHUHA Ke ja rpagar oxkomy 10.000 cTynenTtn xou 3aemHo co okory 500 BpaboTeHH ke
TH IOTpaJlyBaaT TeMEIUTE Ha 0BOj M, HO MOJEPEH U MEPCIEKTHBEH YHHBEP3HUTET.

3eMjozienckioT (aKynTeT, Kako HHTErpHpaH Iel Of YHUBEp3UTEToT ,lome
Hemues” - Lltum, ru cineom MOAEpHUTE M COBPEMEHHTE TPEHAOBH HA BHUCOKOTO
oOpazoBanue. Criopen motTpeOuTe Ha Ma3apoT Ha TPYAOT BO Ap)KaBaBa, HACTaBaTa ce
opranuzupa Bo 4 onmrtuay U Toa: [ltun, Crpymuna, Kasanapuu u Ceetn Hukorne.
Tpurogummute cryauu ce Ha Ommra HAacoka, a YETHPUTOAMIIHUTE CTYAHH ce
OpraHM3upanu mo momynu: Moxyd Arpomenaument (LLtwm); momyn WHrerpanmo
3emjozencko npomsBoactBo (Crpymuua); moxyn Enonormja (KaBamapim) m momyn
[IpepaboTka Ha 3emjonesncku npousBoau (Ceetn Hukone).

Ilokpaj HacTaBHO-00pa3oBHAaTa JEJHOCT, TOJEM JEl O CBOMTE aKTHBHOCTH
3emjonenckuoT (akyaTeT I'M MOCBETYBa Ha HayKaTa M MCTpaxyBameTo. Kako mimon
Ol CTPYYHO-AIUIMKATHBHATA U HAYYHOMUCTPAXKyBaukaTa JACJHOCT Ha 3€MjOHEICKHOT
(akynTer mpousierysa u oBaa u3aHue Ha [OAMIIHKOT 300PHHK, ILITO BO KOHTHHYHTET
ce 00jaByBa 110 OCMH TIaT.

MakeIoOHCKOTO 3€MjOHeICKO MPOM3BOACTBO MMa JONTOTOAMIIHO MCKYCTBO H
Oorara TpaauLyja, TaKa IITO HALUTE 3eMjOIENICKH IPOM3BOAH CE O3HATH 110 KBAJIUTET
BO PETMOHOB U TOMHNPOKO. VIHBONBUpamETO Ha HayKaTa BO arpapoT € eIcH Of HaIluTe
BOZEUKH MPHOPUTETH, CO LITO TO YHANPEAyBaMe MPOM3BOACTBOTO HA 31paBa XpaHa Mo
KBAIMTET 1 10 KBAHTHTET, PH/IOHECYBaME 3 Pa3BOjOT Ha MHAYCTpHUjaTa 3a IpepaboTKa
Ha 3eM]jO/IETICKUTE IPOU3BO/IN, BIHjaeMe BO YIIPABYBAKETO HA MAKEIOHCKUTE IPUPOLHH
pecypcH, a co Toa HeTlOCPEAHO 1 BO Pa3BOjOT Ha pypanHara U ypbaHata cpeauHa.

OBa m3pmanve Ha lomumiHnmor 300pHMK Ha 3eMjOIENCKHOT (akyaTeT mpH
YHuBep3uteToT ,,lone Jlendes” e ymre eaHa NOTBpAA 3a HAIIaTa CEBKYIHA aKTHBHOCT
U CTPEMEX 32 HETyBame, MOJoOpyBame M OCOBPEMEHYBABE HA MAKELOHCKOTO
3eMjOJIENICKO MPOU3BOJICTBO.

HN3naBauku ogdop OaroeopeH ypeaHnmk
I Tun, centemBpu 2009 rox. PexTop, npod. a1-p Cama Mutpesn
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INTRODUCTION

The “Goce Delcev” University — Stip, resumed operation following the enactment
of the Law that founded it. The university opened on March 27, 2007, and established
itself as an institution of higher learning made up of four colleges and three affiliates
located in Stip, Strumica and Kochani.

Today, a mere two years after its establishment, this university has developed into
one of the leading centers of higher education in the Republic of Macedonia. It is now
the second largest in the country, and consists of 14 colleges and affiliates in different
municipalities, including Stip, Strumica, Kavadarci, Gevgelija, Kochani, Sveti Nikole,
Vinica, Berovo, Radovish, Prilep and Skopje.

The university has entered its third academic year and already acquired state-of-
the-art equipment for its amphitheaters, lecture rooms, laboratories and offices. In that
short time 10.000 students and 500 employees came together to build their future and
upgrade the foundation of this young, modern, but remarkably prosperous university.

As an integral part of the “Goce Delcev” University — Stip, the College of
Agriculture pursued contemporary trends in higher education that complement the
requirements of the national labor market. The college has organized its teaching and
scientific work in four different municipalities: Stip, Strumica, Kavadarci and Sveti
Nikole. The College of Agriculture, within its department of general studies that offers
a three and a four year degree, is organized according to various modules: agricultural
management in Stip, integrated agricultural production in Strumica, enology in
Kavadarci and production and manufacturing of agricultural produce in Sveti Nikole.

The College of Agriculture dedicates a large portion of its activities to science
and research, in addition to its educational/teaching function. This annual edition, the
eight in a series, is the result of applied expertise and scientific research performed at
the “Goce Delcev” University College of Agriculture.

Macedonian agricultural production has long experience and a rich tradition
that has led to its excellent reputation in the broader region. Introducing science into
the agrarian sector has been a priority in advancing the qualitative and quantitative
production of healthy foods. This process contributes to the development of food
manufacturing, and to the university’s scientific impact on the proper management of
Macedonia’s natural resources. This has had a positive effect on the development of
rural and urban environment.

This issue further confirms that our overall activity facilitates the goal of fostering,
improving and modernizing Macedonian agricultural production.

Editorial Board Editor in chief
Stip, September, 2009 Rector, Prof. Dr. Sasa Mitrev
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BUOTEXHOJIOI'MJA U BUOJJUBEP3UTET: ACIIEKTHU
HA ITIOJOBPYBAILE HA TEHETCKHUTE PECYPCH HA
3EMJOJAEJICKUTE KYJITYPU

niijaH jgeBa-I'yneBa*, ®ungan jKoBa*, JATKOBCKH
JInajana KosaeBa-I'yaeBa*, ®uganka TpajkoBa*, Backo 3iarkoBekn®

Kparok u3Bajgok

CaeTckara morryiaija 3a Bpeme Ha XX Bek OSJIeKH MPUPACT CO ToJieMa
Op3uHa, KoTa HajOp3aTa MIIHjapaa (IecTara MIIHjapaa) Oemie nonaaeHa KOH
JoBeKoBara morrynamdja. [IpupacTor Ha HacelmeHHETO Oapa MOBeke pPecypcu
Ha TI0YBa W BoNa 3a ypOaHW3aIdja, WHIYyCTpHjain3aiija U 3eMjOAeIICTBO.
OBOj J07aTeH MPUTHCOK BP3 TMOYBEHUTE M BOJICHUTE PECYPCHTE BEKE ja mMa
3arpo3eHo KUBOTHATA CpeHA. 3aT0a, Pa3B0OjOT Ha MOJIEpHATa OMOTEXHOJIOTH]ja
pe3yiTupa co KYJITypH KOW C€ OTHOPHH M Ha OMOTHYKA W HAa aOWOTHYKHU
crpec. On apyra cTpaHa, OpraHU3MHUTE TOOWEHW CO OMOTEXHOJIOIIKH METO.
MTOKaXKyBaar JIeka Toa € JToKa)kaH, Op3 U cTaOMJICH MEXaHW3aM 3a ToJ00pyBame
1 3TOJIEMYyBar-€¢ Ha TeHETCKUTE PECYPCH BO 3€MjOIEIICTBOTO. /1 Vitro TEXHUKUTE
Ha pacTUTENHA KJIETKa, KyJITypH Ha TKHBO ¥ OPTaH He HU ce oBeke HOBH. Cute
OBHE MIPUYHHU HU JlaBaar Jgo0pa OCHOBA 3a J1a TO AUCKyTHpaMe 3HAYCHETO Ha
MITUPOKHUOT 3€MjOJCIICKH OMOIMBEP3UTET, KaJIe BAXKHOCTA Ha COQHUCTHIINpaHaTa
OMOTEXHOJIOTH]ja € TECHO MOBP3aHa CO 3TOJIEMYBAIHETO U TTOJ0OPYBAmHETO HA
3EMjOJICJICKUTE TEHETCKH PecypcH. 3aroa coMmarckara eMOpHoreHe3a, MpeKy
KyATypaTa Ha aHTepW Of MuIepka, € e(peKTHBeH MeTon 3a JoOWBame Ha
XaIJIONTHA ¥ IUXAIDIONIHE XoMo3urotu. OBaa TeMa, CO CHUTE TPEAHOCTH U
HEIOCTATOIM Ha METOJMOT, JETAHO € MPe3eHTHpaHa U AUCKYTHpaHa BO OBOj

TPy

KiyuHnu 300poBH: 6uomexnorouxu memoou, anopozene3a, Copmiu nunepKa

* Vuusepsurert ,,l one Jemyes” — llItun, 3emjonerncku paxynter, yi. ,,Kpcte Mucupkos® 60,
1. ¢ax 201, 2000 IItum, Maxkenonwuja; liljana.gudeva@ugd.edu.mk

* Goce Delcev University — Stip, Faculty of Agriculture, Krste Misirkov bb PO box 201, 2000
Stip, Republic of Macedonia; liljana.gudeva@ugd.edu.mk
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BIOTECHNOLOGY AND BIODIVERSITY: ASPECTS OF
IMPROVEMENT OF GENETIC RESOURCES OF
AGRICULTURE CROPS

Liljana Koleva-Gudeva®, Fidanka Trajkova®“, Vasko Zlatklovski"

Abstract

World population has increased atatremendous pace during the 20™ century
when the fastest billion (the 6™ billion) was added to the human population.
Increase in population certainly requires extra land and water resources for
urbanization, industrialization and agriculture. This extra pressure on land and
water resources is already placing the environment under threat. Therefore,
the development of modern biotechnology has produced crops resistant to
both biotic and abiotic stress. On the other hand, products produced with the
biotechnological method show this method to be a proven, fast and steady
mechanism for improvement and increase of genetic resources in agriculture.

In vitro techniques of plant cell, tissue and organ cultures are no longer
novel to us. Hence, we are in a good position to discuss the relevance of wide
agricultural biodiversity, where the importance of sophisticated biotechnology
is strictly related to increasing and improving agricultural genetic resources.
Thus, somatic embryogenesis, through anther culture in pepper, is an effective
method for obtaining the haploid and doublehaploid homozygote. This issue,
with all the advantages and disadvantages of the method, is presented and
discussed in details in this paper.

Key words: biotechnological methods, androgenesis, pepper varieties

1. Bosen

Penybnrka MakenoH#ja mocenyBa 3Ha4ajHa arpoOMoJIOIIKa pacTUTEIHA
Pa3sHOBUAHOCT KaKO pe3ylTaT Ha IOBOJHUTE Treorpapcku M KIMMAaTCKU
KapakTepucTuku. Hajromem men on BkymHara oOpa®oTinyBa MOBpIIMHA Ha
IpaBaTa € ynorpeOeHa 3a MoJjoAeICKH U TpaAuHapCKu KylITypH. BaxkHocTa
Ha TpagMHAPCKUTE KYyITypH 3a OBOj PETMOH € O OTPOMHO 3Haueme. Bo
HajToJIeM MPOLICHT BO PETMOHOT CE OATTIeAyBaaT MUCHNLA, JOMATH U MTUIIECPKH,
a Bo Crpymuukara KoTianHa TpaauIMOHaHO ce OAIIENyBaaT Hajpa3iIndHU
COPTH Ha MHIIEPKa 3a CBEXa KOHCyMalMja ma c¢ A0 COPTU 3a MHAYCTPHCKA
npepadoTKa, OAIIelyBaH! BO OPAaH)KEPUH, IUTACTCHUIM U HA OTBOPEHO.

Opn npyra cTpaHa, HOBUTE METOJH Ha PACTUTEIHATa OMOTEXHOJIOTH]a, IITO
BO MOCJIEHATA ACLIEHH]ja ITOoJIeKa HO CUTYPHO MOYHAaa 1a ce MPUMEHYBaar u Kaj
Hac, BO TojJieMa Mepa Io 3roJieMyBaar M MoJo0pyBaaT arpoOuoauBEpP3UTETOT.
Ha 3emjonenckuot daxynrter npu YHuBep3ureT ,,lone Jlenues” Beke momonr
MepUO, CKOPO €IHa ACLEeHH]ja, ce padOTH Ha KyITypa Ha PACTUTEIHH KICTKH
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Y TKWBA BO in Vitro yCIOBW Ha MoBeke rpaguHapcku Kyntypu (Konesa-I'ynesa
n Cmacenockn, 2001; Konesa-I'yneBa u copab., 2001). OcobeHOo BHUMaHWE
€ TIOCBETEHO Ha KYJITypa Ha aHTepH OJ MHIEePKa, METOJ CO KOj ce JTOOWeHu
noBeke anaporeHercku ymHMHA (2002-2008). OBHE JTWHWW, BO TOCICITHUTE
Hekonky roguau (2005-2008), ce mpeaMeT Ha KOMIIAPaTHBHHA UCTPAKyBamba BO
OpamXepHja, ITIACTEeHUK W Ha OTBOPEeHO. HUBHUTE MPON3BOICTBEHH, XPAHIUBU
Y TEXHOJIOITKY KapaKTePUCTHKH Ce MCINTYBaaT BO KOHTHHYHTET, CO KpajHara
IIeT 3a ToI00pyBamke M 300raryBame Ha TeHO(OHIOT Ha MaKEIOHCKHUTE COPTH
Ha THUTEPKH.

2. MarepujaJ u MeTOIU HA padoTa

Bo kyntypa Ha aHTepw o mmmepka Oea moctraBeHH 21 paznmuyHU
TEeHOTHUTIOBH (nupan, kypmoscka kanuja bI, kypmoecka kanuja TP, kypmoscka
xanuja CP, kypmoscka xanuja LT, 3namen meoan LT, 3namen meoan CP,
bonboOHa, cramko ayma, ee3ena ayma, cuspuja, gegepona, rxarugoprucko
uyoo, ¢hexepo3on, pomyno, npumasum, oomamosuona braza, mypa, majopu,
Kkuncem W eumamur @), a o JOOMCHUTE PETCHEPAHTH BO JIAOOPATOPHUCKU
YCIIOBH YCIIEIIHO C€ aKIMMaTH3hpaa M aJanThpaa Ha HECTEPIIHH YCIOBU
camo 4 (kypmoscka kanuja CP, snamen medan CP, nupan u ghexepo3on).

Ox 0BOj cTapTeH MarepHjaji ce u3BeAeHH 11 aHIPOTCHETCKH JTHHUH KOU
ce IpeaMeT Ha KOMITapaTHBHY UCTPaXXyBamka Ha KapaKTepr3aliija i CeleKIrja
BO OpamXepHja, TIacTeHUK U Ha oTBopeHo (Komesa-I'ymesa u Tpajkoa, 2005,
2007; Konesa-I'ymesa u copa6b., 2007 6).

HctpaxyBamara 3a aHIPOTCHETCKHOT TOTEHIHMjall HAa HCIUTYBAaHUTE
TeHOTHIIOBH Ha TIUIIEPKa BO in Vifro YCIOBH C€ M3BEAYBaHH CIOPEN METOMOT
Ha Dumas de Valux (1981), xopucTeHu ce 1 ApyTrd HHKYOAIMOHN METUYMH CO
COOZIBETHHU TeMITepaTypHH cTpecoBH kako: MS (Murashige n Skoog, 1962) n
N (Nitsch, 1969) co Tpetman Ha 25°C u LS (Linsmaer u Skoog, 1965) u NN
(Nitsch u Nitsch, 1969) co Tpetmen na 7°C.

2.1.I1peqHOCTH ¥ HETAaTUBHOCTU HA METOMOT KYJTYpa HA AaHTEPH O]
NHUIEePKA BO in Vitro ycJIOBH

AHpaporeHe3ara kKoja ce OJBMBA BO YCIOBH in Vitro € OWOTEXHOJIOIIKH
MeTOoZ 3a J0oOWBamke Ha XaIUIOWIHW eOWHKH. Toa e curypHa mocramka 3a
IOoOMBamke Ha XOMO3HUTOTHO XaIUIOWAHO WIIM JUXATUIOWIHO ITOTOMCTBO, Kajie
BETeTaTUBHOTO WJIM TEHEPATUBHOTO jaipo O] TIOJIEHOBOTO 3PHO C€ CTUMYIHpa
Jla ce pa3BHe BO HOBA XaIUIOWAHA HHANBHIya 06€3 MOHAaTaMOITHO OTUIOMYBarbe.

On npyra cTpaHa, MakO € CETO Toa BO3MOXKHO MHOTY BHJIOBH Of
3€MjOJICIICKUTE KyATYPH HEMaaT CIIOCOOHOCT 3a YCIEITHA MUKPOIIpOoTIaraiyja
Ha MHUKpocriopara. AHIpOTeHe3ara € JOoCTa PECTPUKTHBHA I10jaBa M 3a XKall
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MHOTY Y€CTO BUFOBH KO UMaat roJIeMO KOMEPIIHjaTHO 3HAUSHH-E CE HEYCITEITHN
TeHOTHIIOBH BO OBaa rocTanka. [[puauHuTe 32 0Baa orpaHmyeHa 1mojasa ce of
Hajpa3NidHa MPUPOJIA, KaKO: MOTEKJIOTO HA CTAPTHUOT MaTepHjajl, cTapocTa
Ha [IBETHUTE IMyIKH, TeHETCKaTa OJPEACHOCT 3a aHIpOTeHe3a, NHKyOaIlMOHNOT
MEINYM, COCTaBOT Ha XOPMOHHUTE BO MEINYMOT, THKYOAIIMOHUOT TEMIIEpaTypeH
TpETMaH 1 MHOT'Y IpYTH ITO3HATH 1 Hetto3HaT npuaway (Konesa-I'ymesa, 2005).
Op Tre IpUYHHHA, BPIIEHH Ce HCTPaKyBarbha 38 aHIPOT€HETCKUOT MOTEHIIH]IT Ha
Hajpa3InIHA MEINYMH CO Pa3NYHA MHKYOAIMCKH TeMIIepaTypHH TPETMaHU
O]l CTpaHa Ha MHOTY HCTPa)KyBadH, CO IIeJI Ja Ce€ 3roJieMH MPOAYKTUBHOCTA Ha
oBaa rocrarka (tabena 1, tadena 2).

3. Pesyararu u quckycmja

[MunepkuTte ce HEMPEABUIINBH KYATYPH BO YCIIOBH i1 Vitro ¥ IOPan TOA
pe3yATaTuTe KOou ce T00MBaaT co KyITypa Ha KJIIETKH B TKUBA C€ YMEpPEHH, a o
c¢ M3TIIesia AeKa KyATypara Ha aHTepH € eIMHCTBEH HCKITYYOK OJT TOa MPABUIIO
(Mytiko u Fary, 1997). Moxe ma ce kake ieka CUTE UCITUTYBaHH TEHOTHUIIOBU
He ce crtocoOHHU 3a popmupame Ha xarronaan emopronan (Koleva-Gudeva et
al., 2007; Koleva-Gudeva et al., 2009).

MexaHU3MOT Ha TOTLTHOT | JIAAHUOT TEMIIEpaTypeH MOK BO MHAYKIIM]jaTa
Ha aHJpOTreHe3ara € MUCKYyTHpaH OJ TojieM Opoj Ha aBTOpH, a HEKOW OJ HUB
ce mpuKakaHu Bo Tabema 1. TemmneparypHHUTe CTpec-HHKYOAITMCKH TPETMaHU
¥Maar 3a Iiell Ja T MOTTUKHAT aHAPOTeHETCKHUTE MPOIECH, HO JI0 IEHEC OBOj
MEXaHM3aM BO IEJIOCT He € pa3jacHeT. Bp3 ocHOBa Ha OpOjHU UCTpaKyBama ¢
JIOKa)KaHO JeKa TOIUIHOT TpeTMaH ox 35°C mma moroneM eQeKT o1 JIaTHUOT
(Konera-I'ynea, 2003a, 20036; Koleva-Gudeva et al. 2007).

Hpyr peneBanTeH PaxkTop € U COCTABOT Ha XPaHJIMBATA MOIOTA, 32 IITO
HCTO TaKa € MMOCBETEHO OTPOMHO BHUMAHHE O HAyYHHUITN KO paboTar Ha oBaa
npobnemarrka (Tabemna 2). lanm anaporeHesara ke Tede BO IpaBel] Ha Jenda
Ha MUKpocropara u GopMupame Ha eMOpHOHIH, T.e. BO MpaBel] Ha coMarckKa
eMOpHOTeHEe3a MK TIaK Ke ce (popMupa Kaidyc T.e. BO ITpaBell Ha KaTycoreHesa,
3aBHICH HajMHOTY O] COCTAaBOT Ha MOIJIOTaTa M TEeMIIepaTypHHOT TPETMaH
(Konera-I'ymesa, 2003 a, 2003 6).

4. 3akay4ok

On mocraBeHnTe 21 pa3TUYHM TEHOTHIIOBH Ha MHIEpka 12 IMokakaa
aHJPOTCHETCKA CITIOCOOHOCT 3a (hopMupame Ha EMOPHOHUIN, a 01 4: KYypmoscKa
Kanuja, anamen meoan, gexepo3on U nupan € NOOUEH CEMEHCKH MaTepHjall.
On 0BOj CEMEHCKHM MaTepHja ce m3BeAcHHW 11 aHIpPOTeHETCKH JTUHUH KOU BO
MTOCJICAHUTE HEKOJIKY TOJUHH C€ TIPEeMeT Ha KOHTHHYHPAaH! U KOMIIAPATHBHA
HCTpaXXyBama BO OpaHXepHja IIaCTeHHUK U Ha OTBOPEHO.
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Cnopen Crymmjara 3a OwommBep3wTeToT Ha PemyOnmmka Makemonuja
(2003), Bo PemyOnmmka Makenmonmwja ce npu3HaeHH 129 momamau u 2.205
YBE3EHU COPTH, KOW C€ OJOMAaKMHETH, KaJe MUIepKara € 3acrareHa co 5
JIOMAIITHU IPU3HACHH COPTH, 51 0M0OpEeHH CTPAHCKH COpTH | 18 omoMaknHeTH
CTPaHCKH COpTH, IITO € J0Ka3 3a TrojieMara arpoOHOoJONIKa Pa3sHOBHUIHOCT.
HoBute aHgporeHeTCKM NHWHWW, KOM C€ TIpeAMET Ha TOHATaMOIIHA
KapaKTepu3alnja U CENEKIHja Ha MHIepKaTa, ce MOTSHITHjal CO KOj HE caMo
IITO CE 3roJIeMyBa arpOIUBEP3UTETOT Ha MUTIEPKATa, TyKy TEHISHIIMO3HO Ce
rmonoOpyBa reHO(OHIOT 3a CEJICKITH]a Ha 3€MjOICIICKUTE KYIATYPH.

Co 0BOj OMOTEXHOJOUIKH METOJ] OWTHO IO OIUIEMEHYyBaMe T€HETCKHOT
(doHa Ha mHmepkara, KOoj € CEIeKTHpaH cO JaeleHnH Bo I'eH OaHKara BO
Crpymuiia Ha 3eMjoAeNICKHOT (BakylITeT pH YHUBEP3UTETOT ,,lone Jlemuen”
— Tum.
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Tadena 1. EQexror Ha TeMnepaTypHHOT TpeTMaH Bp3 HHAYKIMjaTa Ha aHAPOTeHe3ara in vitro
Table 1. Effect of temperature treatment on indication of pepper androgenesis in vitro

Flower Buds

Hema no3utuBeH edexr
No positive effect

Temneparypen
TpeTMaH ExcruranTatu Edextu ABTOpHU
Temperature Explants Effect Authors

treatment
Crumynanuja Ha
emMOprorenesara Sibi et al 1979; Morrison et al.
Stimulate embryogen- | 1986a; Supena et al 2006

LiBeTHHn .
esis
4°C MYTIKA

Vagera and Havranek 1985;
Munyon et al 1989; Ozkum et
al 2001; Ozkum and Tipirdamaz
2002; Kim et al 2005

Crumynanyja Ha
emOpHorenesara
Stimulate embryogen-

Dolcet-Sanjuan et al. 1997

esis

o AHTEpH .
e Anthers -
Hema nosuTisen edex Konesa-I'ynea u CriaceHOCKH
No positive effect 2002; Konesa-I'ynesa JI. 2003a;
Koleva-Gudeva L.et al. 2007
Crumynanuja Ha
9°C AnTepu emOpuorenesara Dumas de Valux et al 1982;
Anthers Stimulate embryogen- | Supena et al. 2006
esis
Konesa-I'yneBa u Cnacenocku
259C AHTepu Hema nosutusen edext | 2002; Konesa-I'ynesa 2003a,
Anthers No positive effect 20036; Koleva-Gudeva et al.
2007
Crumynauuja Ha Sibi et al 1980; Morrison et al.
350C AHTEpH eMOpuorenesara 1986b; Konesa-I'ynesa 2003a,
Anthers Stimulate embryogen- | 20036; Koleva-Gudeva et al.

2007; Rodeva et al. 2007
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Ta6ena 2. Epexror Ha XpaHiIHBaTa CpeIdHa BO KYJITYpa Ha aHTEPHU OJI IIUIIEpKa
Table 2. Effect of culture media used for anther culture of pepper

XpannuBa cpeauHa / ABTOp
Medium / Author

[TpumeneTo o Apyry aBTOpH
Applied by other authors

Pesynratu
Results

Qin and Rotino 1993; Kristian-
sen and Andersen 1993; Litifi
and Wenzel 1994; Mityko and

dopmupame Ha

2002; Konesa-I'ynesa 2003a;

Cp, R1 / Dumas de Valux Fari 1997; Dolcet — Sanjuan emOpuonan
1981 et al 1997; Rodeva et al. 2004, Embryo forma-
2007; Konesa-I'yneBa 2003a, tion
20036; Koleva-Gudeva et al.
2007
Matsubara et al 1998; Gonza- EMODHOICHEDE
les-Garcia 2002; Ozkum and MOPHOTCHEPCKH
Tipirdamaz 2002; Irikova and %ﬁgﬁu neti
MS / Murashige and Skoog | Rodeva 2004; Rodeva et al. anther(s)ge etic
1962 2006, 2007; Supena et al 2006;
Konesa-I'ynesa 2003a, Koleva- | Kamyc / Callus
Gudeva et al 2007 formation
Cm, Rm, Cp, R1, R2, RM, | Morrison et al 1986b; Rodeva Em6puorenepcku
V3 2001; Irikova and Rodeva 2004; | anTepu
Sibi et al. 1979; Chambonet | Nowaczyk et al 2006; Sime- Embriogenetic
1988 onova et al 1990 anthers
B5 / Gamborg et al 1988 Mythili and Thomas 1999 Fanyc / Callus
ormation
Koleva-Gudeva et al. 2007; Kanve / Callus
N/ Nitsch 1969 Konepa-I'ynera u CriaceHOCKH f ye!
ormation

dopmMmupame Ha

2007

Dolcet-Sanjuan et al. 1994; eMOpronan
Supena et al. 2006 Embryo forma-
NN / Nitsch and Nitsch tion
1969 Konesa-I'yneBa u CriaceHOCKH
2002; Konesa-I'ynera 2003a, Kanyc / Callus
20030; Koleva-Gudeva et al. formation
2007
Konesa-I'yneBa n CriaceHOCKH
LS / Linsmaer and Skoog 2002; Konesa-I'yneBa 2003a, Kanyc / Callus
1965 20036; Koleva-Gudeva et al. formation
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