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Introduction 
 

Plant tissue culture, like many other 

technologies is a well-established technology 

which has gone through different stages of 

evolution; scientific curiosity, research tool, 

novel applications and mass exploitation. It is 

a technology which is being widely used for 

large scale plant multiplication. Apart from its 

use as a research tool, this technique also has 

a major industrial importance in the area of 

plant propagation, disease elimination, plant 

improvement and production of secondary 

metabolites. Small pieces of tissue (named 

explants) can be used to produce hundreds 

and thousands of plants in a continuous 

process. A single explant can be multiplied 

into several thousand plants in relatively short  

 

 

 

 
 

time period and space under controlled 

conditions, irrespective of the season and 

weather on a year round basis (Akin et al., 

2009). 

 

Although successful as a propagative 

technique, plant tissue culture is not without 

problems. One of the most important is 

culture contamination, especially where 

caused by bacteria. Bacterial contamination 

may appear in Stage II, the multiplication 

stage in Murashige's scheme for production, 

even with the most careful workers 

(Murashige, 1974). Bacterial contaminations 

are a serious problem in plant in vitro 

cultures, both in commercial plant 

Considering the cultural contamination problems, an experiment was conducted 

by using antibiotics (Streptomycin and Gentamycin) for different potato varieties 

(Kufri Jyoti, Kufri Sadabahar, Kufri Lauvkar and Kufri Sindhuri) at different 

concentrations to find out contamination free, vigorous in-vitro growth of the 

potato microplants in MS media. It was observed that lower concentration of 

Streptomycin (0.1% and 0.2%) can be incorporated in the micropropagation 

medium of potato to minimize microbial contaminants as well as for improving 

the vigour of microplantlets, whereas all the concentrations of Gentamycin had 

negative effect on all the morphological characters studied which needs further 

investigation with lower concentration. However, all the cultural contamination 

was completely checked. 
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micropropagation, by making difficult culture 

initiation, reducing efficiency of 

multiplication and rooting of shoots, as well 

as in research laboratories, where 

contamination can be the causal agent of false 

results in physiological experiments (Holland 

et al., 1994; Orlikowska et al., 2006; 

Orlikowska et al., 2010). Preventing or 

avoiding microbial contamination of plant 

tissue cultures is critical to successful 

micropropagation. Epiphytic and endophytic 

organisms can cause severe losses to 

micropropagated plants at each stage of 

growth (Cassells, 1991; Debergh and 

Vanderschaeghe, 1988; Leifert et al., 1991). 

Bacterial contaminants are often difficult to 

detect because they remain mostly within the 

plant tissue (Debergha and Vanderschaeghe, 

1988; De Fossard and De Fossard, 1988; Viss 

et al., 1991). Contaminated plants may have 

no visible symptoms, reduced multiplication 

and rooting rates or may die (Leifert et al., 

1989, 1992).  

 

Introduction of microorganisms due to poor 

aseptic technique or improperly sterilized 

equipment can be corrected with 

improvements in training or equipment 

handling but eliminating internal 

contaminants is more problematic (Buckley et 

al., 1995). Though surface sterilization 

eliminates the exophytic microbes (George, 

1993) but, endophytic bacterial contamination 

can only be eradicated by antibiotic therapy 

(Jung, 2003). Bacterial contaminations are a 

serious problem in plant in vitro cultures, both 

in commercial plant micropropagation, by 

making difficult culture initiation, reducing 

efficiency of multiplication and rooting of 

shoots, as well as in research laboratories, 

where contamination can be the causal agent 

of false results in physiological experiments. 

Therefore, an experiment was conducted with 

different concentrations of two antibiotics 

(streptomycin and gentamycin) for four 

varieties (Kufri Jyoti, Kufri Sadabahar, Kufri 

Lauvkar and Kufri Sindhuri) to find out 

contamination free, vigorous in vitro growth 

of the microplant in MS media. 

 

Materials and Methods 

 

The research was conducted at Central Potato 

Research Institute Shimla. The study included 

four different varieties of potato viz., Kufri 

Jyoti, Kufri Sadabhar, Kufri Lauvkar and 

Kufri Sindhuri. The explants used in the study 

were double-node cuttings derived from the 

middle portion of microplantlets. The 

standard culture MS (Murashige and Skoog, 

1962) medium was used for the experiment. 

The broad spectrum antibiotic in liquid 

commercial formulation of PAA 

(Phenylacetic acid) make was used. The 

liquid formulation of streptomycin 100x and 

gentamycin 10mg/ml of PAA make were 

added aseptically at various concentrations 

(for streptomycin 0.1%, 0.2%, 0.3%, 0.4%, 

0.5% and for gentamycin 10 ppm, 25ppm, 

50ppm, 75ppm, 100ppm) in the sterilized MS 

medium culture tubes. Three single node 

pieces of explants were vertically inserted in 

MS culture medium per tubes at equilateral 

distance. The explants (three double nodes per 

test tube) were cultured on above said media 

along with control in which no antibiotics 

were added. The culture tubes were kept for 

21days in culture room with 16 hours light 

(irradiance of 60 µmol/m
2
/s) and 8 hours dark 

photoperiodism at 22±1
o
C temperature. After 

21 days of incubation, different growth 

parameters viz. microplant height, no. of 

nodes, no of leaves and no of roots was 

recorded. In case of roots as there was 

secondary branching so only primary roots 

were counted.  

 

The experiment was conducted in a three way 

factorial (2×4×5) completely randomized 

design. Each treatment comprised four 

replicates, each replicate consist of four test 

tubes having three plantlets. The three-way 
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analysis of variance was done using the 

software AGRES and means were separated 

according to the least significant differences 

at 0.05 level of probability and the graphs 

were prepared with the graph pad prism 5.0 

software. 

 

Results and Discussion 

 

In Kufri Jyoti, the microplant height was 

more than control at 0.1% and 0.2% 

concentration of streptomycin. However, 

Streptomycin at 0.2% concentration, the no. 

of leaves and no. of nodes were at par with 

control. Streptomycin irrespective of 

concentrations significantly increases the root 

no. As compare to control (Fig. 1). 

Gentamycin at all concentrations had non-

significant effect on all growth parameters in 

comparison to control (Fig. 2). However in 

recent years, it has been suggested that the 

antibiotic, Gentamicin used successfully in 

control of contamination in animal tissue 

cultures, might prove effective for the same 

purpose in plant tissue culture (J. F. and M. E. 

Knauss, 1979). 

 

In Kufri Sadabhar at 0.1% concentration of 

streptomycin, the microplant height was 

3.7cm and at 0.3% concentration of 

streptomycin, the no. of leaves and no. of 

nodes were 3. These results were found better 

as compared to other concentrations, however 

the results were at par with the control (Fig. 

3). The microplant height (7cm), no. of leaves 

(4) and nodes in Kufri Sadabhar (3) at 10ppm 

concentration of gentamycin was at par with 

control.  

 

However, higher concentrations of 

gentamycin (50ppm, 75ppm and 100ppm) 

retarded the growth of all other parameters 

(Fig. 4). Zhang et al., in 1999 reported that at 

higher concentrations of antibiotic products so 

formed degrade the polyribosome that can 

inhibit protein synthesis and disrupt the 

membrane permeability. 

 

In Kufri Lauvkar, the microplant height and 

no. of roots were significantly increased at 

0.1% concentration of streptomycin. As the 

concentration of streptomycin was increased, 

there was a decrease in the microplant height 

as well as no. of roots (Fig. 5). No. of leaves 

and no. of nodes, were at par with control at 

0.1% and 0.2% concentration of streptomycin 

(Fig. 5). Chen and Yeh in 2007 reported that 

high concentration of streptomycin (400 mg/l) 

eliminates contamination but causes browning 

in most explants.  

 

Fig.1 Kufri Jyoti with different concentrations of Streptomycin & Fig.2 with Gentamycin 
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Fig.3 Kufri Sadabahar with different concentrations of Streptomycin & Fig.4 with Gentamycin 
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Fig.5 Kufri Lauvkar with different concentrations of Streptomycin & Fig.6 with Gentamycin 
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Fig.7 Kufri Sindhuri with different concentrations of Streptomycin & Fig.8 with Gentamycin 
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Gentamycin at 10ppm significantly increased 

microplant height, no. of leaves and nodes as 

compared to control and other concentrations 

of streptomycin. However, root no. was at par 

with control at 10ppm whereas, a decrease in 

the no. of roots was observed as the 

concentration of Gentamycin was increased 

(Fig. 6). 

 

In Kufri Sindhuri, the microplant height was 

significantly increased at 0.1% concentration 

of streptomycin, however the effect of all 

other concentrations were at par with control 

whereas, for all other parameter the effect of 

all the concentration of Streptomycin was at 

par with each other and control (Fig. 7). At 25 

ppm concentration of gentamycin, the 

microplant height was significantly more than 

control (Fig. 8) whereas, at10ppm the 

microplant height was at par with control. 

However, higher concentrations of 

gentamycin (50ppm, 75ppm and 100ppm) 

retarded the growth of all the parameters used 

in the study (Fig. 8). Negative effects of 

higher concentrations of both the antibiotics 

on almost all the morphological characters as 

observed in the present study may be due to 

toxic effects of these antibiotics and such 

effects have been reported in barley by 

Mathias and Mukasa, (1987). Plant growth 

promoting effect of these antibiotics might be 

responsible for the positive effect of these 

antibiotics upto certain concentrations on 

microplant vigour and growth (Venkataslam, 

et al., 2013). Genotype is all responsible to 

confer the micoplant sensitivity as well as 

tolerance limit to different antibiotics and 

other agents. Therefore, choice and 

optimization of these antibiotics concentration 

is prerequisite for different genotypes.  

 

In general, lower concentration of 

Streptomycin can be incorporated in the 

micropropagation medium of potato to 

minimize microbial contaminants as well as 

for improving the vigour of microplantlets, 

whereas all the concentrations of Gentamycin 

had negative effect on all the morphological 

characters studied which needs further 

investigation with lower concentration. 
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