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ABSTRACT

Mariana (Prunus mariana) is one of the most important Root stocks of plum that is propagated by tissue culture.
The problem of using explants of these Root stocks is contamination with fungus and bacteria and preparation of
sterile explants is difficult. In this research, effects of different sterilizer compounds such as Sodium hypochlorite
and 70% Ethanol in different concentrations and periods on contamination control of Mariana Root stocks were
investigated. Bud establishing were done in MS medium. After four weeks percentages of budding, emerging and
contamination were measured for different treatments. Results showed that using of Antibiotics in sterilizing process
of explants with 10% Sodium hypochlorite, enhanced contamination control. Also the use of Cefotaxime Antibiotic
(400 mg/l) in comparison with combination of Carbenicillin and Streptomycin antibiotics (each 200mg/l) is more
effective on contamination control.
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INTRODUCTION

Plums and prunes are systematically belongirgyrtmus genus and Rosaceae family. In terms of taxonomicng
the stone fruits, plums have the most diversity amdmore compatible to the diverse climatic andcamdition[1].

Plums are native to west and central regions oh&lind later are brought to the central Asia, lfemenia and
Syria and have been cultivated. Plum has a favergpbsition in fruit industry economy. Developmentiarowth
rate, nutritional stress resistance in apricotstr@e affected by physical and chemical conditiminsoil of planted
area.
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Propagation of Mariana, typically due to genetigregation and seedling weakness, is not cost aféeeind has
many problemd2]. Despite to the great importance of stocks in Wgreent of fruit trees cultivation, due to
presence of several problems in vitro culture obdyoplants in comparison with herbaceous plantsetlare a few
reports about successful In vitro propagation ohstfruits. Now to overcome to the problems of eortional
reproduction and to produce virus free plantsjzinigy In vitro propagation in this rootstocks haschme more
important. Generally, terminal and lateral bud expd are used to reproduction of this rootstddk Fungal and
bacterial contaminations is a major problem inutsulture and most of the contaminations of pleuiture
medium is made up of Escherichia coli, PseudomoBasinia and Bacillus bacterig@]. In the cases that the
purpose of tissue culture is commercially amplifima of plant, bacterial and fungal contaminaticen ccause
irreparable damages. For surface disinfection aijyic/0% Alcohol, Sodium hypochlorite, Calcium hyhborite,
and Mercuric chloride is used. Also, AntibioticsdaBilver nanopatrticles are effective for the contfointernal and
external infectiong4]. Internal infections usually appear several weadtsr cultivation; these infections may be
invisible, but affect the growth, division and egency of the explantfs]. The aim of this study is to compare
effects of Sodium hypochlorite and Cefotaxime, @aibillin and Streptomycin on control of contamioat
percentage of Mariana explants and to introducdésé concentration for increasing stability.

MATERIALS AND METHODS

In this research the Mariana plants were obtafrmd Parsaabad-E- Moghan Culture and Industry Ceatel after
labeling were transferred to Tissue Culture Latlmgadf IRAN's North West and West Biotechnologytinge.

Different disinfecting components including Soditnypochlorite and 70% Alcohol were used for disitifat of
explants, in three steps with separate experiméiitst, for investing the effects of different cemtrations of
Sodium hypochlorite on contamination rate of Masiaexperiment were performed in completely randeshiz
experimental design with three replications andhegplication include 20 explants. At this stagesirdection
treatments were considered as the first factorl€Tap At the next stage of the experiment, thea# of different
amounts of Antibiotics including: Carbenicillin, ffacycline and Cefotaxime on explants contaminatontrol
against treatment of 70% Alcohol for one minute &3 Sodium hypochlorite for 20 minutes was investg
using completely randomized experimental desigim witee replications and each replication incluGegplants.
In the above stages, explants, after washing unofgring water and applying disinfection treatmemése cultured
on MS medium with additive 100mg/l of, Fe- EDTA, 8ty/l of casein and 30 g/l of sucrose in 16 hoighktl
condition at 25°C. In the all stages, explants sitbce were done after three weeks. At the all expents four
weeks after applying disinfection treatments, comibation rate were measured.

RESULTS AND DISCUSSION
In cases that the purpose of tissue culture is cerially amplification of plants, contamination ¢mi and

preparing sterile explants is very important. Udiligjinfectant components is one of main ways tarobof fungal
and bacterial contaminations in the In vitro cudtur

Results obtained from variance analysis of traitsoeding to completely randomized experimental gleshowed
that there is a significant difference between nt@sts (Table 1). Among traits the lowest coe#iti of variation
was belonged to the number of healthy plants

Table 1- Analysis of variance for measured traits

Mean square
SOV df Browning of  Sprouting of Contaminated
explants explants plant
Treatment 3 66.972 ** 38.00 ** 56.750 **
Error 8 1.15 2.333 1.8334
CV (%) - 11.48 7.94 12.13

**: Jgnificant at %1 probability level

(7.94), indicating that these traits were lesscfe by the environment. The number of infectedhtslavith the
highest coefficient of variation (12.13) was thesnaffected by the environment. Sodium hypochlaiea general
disinfectant is just capable to limited controltioése contaminatiorf6]. Bacterial contaminations that have internal
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origin and are within the tissue of explants comiy@mne not wiped out using surface disinfectantsséme cases,
antibiotics may be useful for control of contamioatof explants and reduce the percentage of iidfiecthe results
of this study showed that the use of antibioticeikplants disinfection process using 10% Sodiumobkforite
improved contamination control (Table2). Using Gakime antibiotic (400 mg/l) compared with the conabion
of Carbenicillin and Streptomycin antibiotics (ea280 mg/l) was more effective to control of contaation
(Table3), so that the separate use of this anithintcomparison with combined using of the twoilaiotics has
better condition in terms of contamination and egimgy percentage§7]. Also emerged explants in medium
containing Carbenicillin and Streptomycin, aftetbsulture in the medium without Antibiotics, proddcehort
foliage and rooting of them were initiate after den time[8]. Bacterial infections are one of major problems in
plant tissue culture, and generally control of seontamination especially internal types are difficand they
appear on the medium several weeks after cultindgfip Antibiotics are used in the disinfection procdssfore or
after surface disinfection to control of bactedahtaminatiorf10].

Table 2 - Comparison of effect of different levelsf sodium hypochlorite on contamination controllingusing Duncan's test at 1% level

Treatment Browning of Sprouting of Contaminated

levels explants explants plant
5 20c 6.667 b 11.667 a
10 233¢c 14.00 a 3.66 b
15 8.334b 7.00b 4.67b
20 11.67a 7.00b 1.66b

Table 3- Effect of Cefotaxime, Carbenicillin and steptomycin on percentages of contamination, Sproutig and Browning of explants of
Rootstocks Mariana

.- Type and concentration Percent of Perce_nt of Percent of
Disinfectant treatments S ; . Sprouting of : .
of Antibiotic on the medium Browning of explants explants contaminated plant
Hypochlorite 10% without of Antibiotics 7b 15¢ a8
Hypochlorite 10% Cefotaxime (400mg/l) 12 a 58.00 & 30c
Hypochlorite 10% Carbenicillin and streptomyci®@ng/l) 10 a 30b 60 b

Different lettersindicates significant differences
Different lettersindicates significant differences
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