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UDC 577.175.1:571.085.86:635.649 OpuruHaneH Hay4eH TPYA
Original Research Paper

THE EFFECT OF SOME CYTOKININS ON PEPPER ORGANOGENESIS
(Capsicun annuum L. c.v. KURTOVSKA KAPIJA AND ZLATEN MEDAL)
CULTURED IN VITRO

Koleva-Gudeva Liljana1 and Spasenoski M.2

2001, Sani-Halkidiki, Greece, 1*' International Sympozium on ‘Aclimatization and
Establishment of Micropropagated Plants. (p. 119 Abstract)

Abstract

In this pepper are summarized some experimental results concerning the effect
of some cytokininns on organogenesis and regeneration of pepper explants (apical
buds) cultured in vitro. Two cultivars of pepper (Capsicum annuum L.) were used as
experimental material cv. Kurtovska kapija, a red sweet and c.v. Zlaten medal, red
sweet type. The bout types are highly popular in the R. of Macedonia, c.v. Kurtovska
kapija is extensively grown in the southeaster region, while Zlaten medal is also
present in the northeaster part in Macedonia. The meristematic explants were isolated
from aseptically grown seedlings, than they were cultivated on MS medium
(Murashige and Skoog 1962). The effect of cytokinines KIN, BAP and ZEA applied
in medium alone or with combination of auksins IAA and NAA was exanimate. After
40 days we measured the percentage of callus formation, leaf rosettes formation and
root formation. Depending on the concentration of cytokines and their combination
with auksins, the percentage of callus formation, leaf rosettes formation and root
formation, was different for different combinations. The best results for organogenesis
and regeneration on the both types of pepper were shown on the mediums with ZEA.
For all examined mediums there was noticed a slight difference between sorts
Kurtovska kapija and Zlaten medal, on the organogenesis and regeneration effect.
Key words: organogenesis, shoot culture, ZEA, BAP, KIN, IAA, and NAA.

E®EKTOT HA HEKOM IUTOKMHWUHU BP3 OPTAHOT'EHE3ATA HA
IMUTTEPKA (Capsicun annuum L. coptu KYPTOBCKA KATINJA U 3JIATEH
MEJAJT) BO YCIIOBU IN VITRO

Koleva-Gudeva Liljana ' i Spasenoski M.’

2001, Cann-Xankupuku, DIpumja, 1 Merynapogen cuMmosuym 3a
AxmmmaTtu3anuja u [loctaByBame Ha Mukponponarupanu pacrenuja (ctp. 119)

KpaTox u3Bagok
Bo 0BOj TpyA fazieH € KpaToK Nperyie]] Ha eKCIIEPUMEHTATHUTE PE3YNTaTH
of1 epeKTOT Ha HEKOM IMTOKMHKHY BP3 OpraHOTeHe3aTa U pereHepalujara Ha

"nstitute 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
'"MucTyTyT 32 jyKHE 3eMjofencku KyaTypu - Ctpymuna, Forte [Temues 6.6., Makenonuja
Tpuponno-mateMaTuku ®axynrer, ['a3u Baba 6.6. I ¢ax. 162, Ckonje, Makenonnja
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EKCIIAaHTaTH Off MUIEPKA BO in Vitro yCIOBHU.

Kako excnepuMmeHTasneH MaTepujan 6ea KOPUCTEHH JIB€ COPTH Ha NUIeKa
(Capsicum annum L.) KypTOoBCcKa Kamnyja IpBaHa claTKa W 3JIaTeH MeJal UCTO
TKaka IpBeHa cnaTka. W fgBeTe coptu ce ofrenenayBaaT Bo P. Makenonuja,
KyproBckaTa kanuja € moceOHO MOINyJapHa BO jYrOMCTOYHHOT a 3JIaTHUOT
Mefal € IPUCYTHA U BO CEBEPOUCTOYHMOT fiesd Ha P. Makenonuja. Mepucremcku
€KCIUTaHTAaTU 0ea W30JUTAHMU Off ACENTHYKU HUCKIMEHU CEMUIA Off NUIEpKa, a
notoa Oea KyiaTuBupanu Ha MS menmym (Murashige and Skoog 1962). Berme
ucnutyBaH eexktor Ha iuTokuHuHUTE KIN, BAP n ZEA BOo MeguyMoT, co u 6e3
npucyctBo Ha aykcuHute IAA u NAA. Ilo 40 nena Oea m3BpIIEHU Mepema 3a
MIPOLEHTOT He (pOPMUPAE HA JINCHU PO3€ETH, KaJTyC U KOPEHMU.

Bo 3aBuCHOCT Off KOHILEHTpalnyjaTa U KOMOMHaIMjaTa Ha ayKCHUHUTE,
MIPOLEHTOT Ha (POPMUPAETO HA JIUCHU PO3ETH, KaJlyC U KOPEHH OelIe pa3InieH
3a pa3IMYHM XOPMOHCKM KOMOMHaIM U KoHueHTpanuu. HajnoOpu pesynratu
Bp3 OpraHoreHes3ara M pereHepanyjata M Kaj ABETE COPH Jlafoa MEJUyMH CO
nucycTBo Ha ZEA. 3a cuTe MCIIUTYBaHM MeauyMu Oeme 3a0eliexxaHa cocema
Maina pasnuka Mefy coptute KyproBcka kanuja u 3maTeH Mefan 3a e(pekToT Ha
opraHoreHe3aTa 1 pereHepanujaTa Bo yCIOBH in Vitro.

Knyunu 360poBu: opranoresesa, KyaTypa Ha uzfganonu, ZEA, BAP, KIN, IAA, u
NAA.

1. Introduction

The region of Strumica is mainly agricultural oriented, so our interest for in vitro
culture is on the vegetable crops, especially pepper. The target cultivars are pepper
c.v. Kurtovska Kapija and c.v. Zlaten medal which as genetically unstable, and our
aim is to produce more uniform population. The both types are highly popular in R. of
Macedonia, c.v. Kurtovska kapija is extensively grown in the southeaster region,
while Zlaten medal is also present in the northeaster part in Macedonia.

In pepper, based on organogenesis of different explants, several tissue culture
protocols have been described (Phillips and Husbstenberger 1985; Agrawal et al.
1989; Ochoa-Alejo and Ireta-Moreno 1990; Arroyo and Revilla 1991; Valeria-
Montero and Ochoa-Alejo 1992; Ebidia and Hu 1993; Hari and Andrasfalvy 1994).

In these study parameters such as percentage of callus formation, leaf rosettes
formation and root formation were studied in order to find the effect of some
cytokinines on the organogenesis on pepper shoots.

2. Material and Methods

Apical buds of pepper were isolated from aseptically grown seedlings. The
seeds were washed 15 sec in 70% alcohol, stirred 10 min in 1% Izosan, then stirred 15
min in Na-hipochloride and rinsed twice in sterilized distilled water.

Apical buds were trimmed to 0,3 cm in length and were cultivated in a
modified Murashige - Skoog medium containing ZEA, BAP, KIN, [AA, NAA in
different combinations and concentrations. The medium also contained 200 mg/l
casein hydrolysate, 100 mg/l inositol and 7g/1 agar (pH 5,8).

Cultures were held at primary growth room under illumination of 2 000 - 3
000 Lux, photoperiod 16/8 light/dark, 25£1°C temperature and relative humidity of
80%.
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3. Results and discussion
On the MS medium with cytokinines BAP or KIN and presence of auksin [AA it was
noticed leaf rosettes formation on the both sorts Kurtovska kapija and Zlaten medal.
On the medium 0,5 mg/l TAA + 1,0 mg/l BAP (Table 1) leaf rosettes formation on
Zlaten Medal is 47,08% while on the same medium on the sort Kurtovska kapija is
only 9,52%.
At the other exanimate mediums the presence of leaf rosetes formation is biggest on
Zlaten medal, which is confirmation that the ability for organogenesis and
regeneration is less on the Kurtovska kapija than on the Zlaten medal. Increasing the
concentration on BAP on the medium, with the constant presence of NAA 0,5 mg/l, is
followed by increasing of the presence of forming the leaf rosettes.
Comparing the effect of cytokinines BAP and KIN, on the organogenesis of apical
bud of pepper, is remarkable that BAP has the bigger effect than the KIN. On the both
exanimate sorts it is noticed that on the medium only with cytokinines the presence of
leaf rosettes formation is largest. Callus formation decreasing and the leaf rosettes
formation is even 100% for the very small concentrations on cytokinines, for example
on the MS + 0,5% ZEA.

From the all exanimate cytokinines, KIN showed the lowest effect (Table 2).
On the MS + 0,5 mg/l KIN and MS + 1,0 mg/l KIN the leaf rosettes formation is
absent.

4. Concluding remarks
The effect of ZEA (Figure 1) on organogenesis and regeneration of pepper explants,
for both cultivars Kurtovska kapija and Zlaten medal, was the most efficient of the
other used cytokinines in the medium. The less was the effect of BAP and even less of
the KIN for the both sorts of pepper.

On the all exanimate mediums, the sort Zlaten medal shows slightly bigger
effect for organogenesis and regeneration than the sort Kurtovska kapija.
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Figure 1. The effect of cytokinines on the leaf rosettes formation on pepper explants.

O Zlaten medal

B Kurtovska kapija

1,0 BAP

mg/l cytokinines in the medium

1,0 KIN

Table 1. Isolated apical buds from pepper on MS medium, including: BAP, KIN, IAA

and NAA, after 40 days.

ZLATEN MEDAL
MS medium mg/1 Leaf rosettes % Callus %
0,5TAA + 1,0 BAP 47,08 88,23
0,5 TAA + 1,0 KIN 11,76 64,70
1,0 IAA + 1,0 KIN 6,66 20,00
0,5 NAA + 1,0 BAP 42,85 50,00
0,5 NAA + 2,5 BAP 48,50 42,85
0,5 NAA + 5,0 BAP 50,00 44,44
0,5 IAA + 10,0 BAP 55,55 33,33
KURTOVSKA KAPIJA
MS medium mg/I Leaf rosettes % Callus %
0,5TAA + 1,0 BAP 9,52 66,60
0,1 IAA +2,0 BAP 9,70 16,33
0,1 IAA + 1,0 KIN 2,27 84,00
1,0 IAA + 5,0 KIN 2,40 2,40

Table 2. Isolated apical buds from pepper on MS medium including only cytokinines:

ZEA, BAP and KIN, after 40 days.

ZLATEN MEDAL
MS medium mg/1 Leaf rosettes % Callus %
1,0 ZEA 70,62 23,33
0,5 ZEA 52,74 22,22
1,0 BAP 50,75 26,51
1,0 ZEA 70,62 23,33
0,5 KIN 30,76 55,38
1,0 KIN 37,50 45,83
2,5 KIN 55,05 52,01
5,0 KIN 64,28 28,57
KURTOVSKA KAPIJA
MS medium mg/l Leaf rosettes % Callus %
1,0 ZEA 84,16 7,69
0,5 ZEA 100,00 23,07
1,0 BAP 81,25 18,75
0,5 KIN / 39,39
1,0 KIN / 42,85
2,5 KIN 33,33 20,00
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