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Abstract 
 
Tissue culture contamination is a constant problem which frequently originates with the introduction 
into culture of explants contaminated with endophytic micro-organisms or surface sterilization-
resistant micro-organisms. Heterotrophic plant tissue culture media are capable of supporting the 
growth of many common environmental micro-organisms. Microbial contaminations often affect very 
severely tissue culture studies and results. Microbes which contaminate the cultures and the 
laboratory environment and equipments are species of bacteria, fungus and viruses. This study 
aimed the investigation and identification of microbial contamination in tissue culture laboratory of 
RIFG Pitesti. Eight microbial contaminants (consisting of four fungi and four bacteria) were found 
associated with the laboratory environments and the tissue culture plants. The bacterial 
contaminations include Staphylococcus species, Streptococcus spp., Lactobacillus and Enterobacter 
spp. Fungal contaminants like Penicillium spp., Penicillium citrin and Aspergillus spp., were found 
associated with indoor air. Yeast Geotrichum was also found associated with tissue culture plants. 
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1. Introductions 
 For many species of plants, tissue culture techniques offer an effective means for rejuvenating and 
propagating superior, tested individuals. Plant tissue cultures can be defined as the growing of sterile plant 
cells and tissues separate from the mother plant on nutrient artificial media in vitro. It is an important method 
in the study of plant metabolism, plant genetics, plant morphogenesis and physiology, in the genetic 
transformation of plants, in elimination of plant pathogens, in preservation of important plant species in limited 
space and in multiplication of plant tissues in vitro. Although aseptic conditions are usually implied many plant 
cultures are not or do not stay aseptic in vitro and contamination with microorganisms is considered to be the 
only most important reason for losses during in vitro culture of plants (Boxus et al., 1987). Microbial 
contamination is a severe problem in tissue culture research. The nutrient media in which the plant tissue is 
cultivated is a good source of nutrient for microbial growth. These microbes compete adversely with plant 
tissue culture for nutrient. The presence of these microbes in plant cultures usually results in increased 
culture mortality. The presence of latent infections can also result in variable growth, tissue necrosis, reduced 
shoot proliferation and reduced rooting (Kane, 2003). Although the tissue culture techniques usually involves 
growing stock plants in ways that will minimize infection, treating the plant material with disinfecting chemicals 
to kill superficial microbes and  sterilizing the tools used for dissection, the vessels and media in which 
cultures are grown (George, 1993). Contamination has been reported as constant problem, which can 
compromise development of all in vitro techniques (Enjalric et al., 1988). Laboratory walls and tables and 
laboratory indoor air also harbored most of the contaminating microbes. Microbes are living biological 
contaminants that can be transmitted by infected people, animals and indoor air, and they can also travel 
through the air and get inside buildings. Tissue culture work must be freed from microbes. The goal of this 
study was to investigate and identify contaminants present in laboratory spaces (indoor air) and in plant 
tissue cultures. 
 
2. Material and Methods 

Investigations on the incidence of contaminants in the workspace and in vitro cultures were performed 
in the Tissue culture laboratory of Research Institute of Fruit Growing (RIFG) Pitesti. Detection of microbial 
contamination was performed according to specific work protocols for harvesting, transport and sampling. 

 
Sampling 
Samples were taken from the transfer chamber and preparatory chamber of the tissue culture 

laboratory and from diverse in vitro cultures of different plant species, in multiplication phase. Microaeroflora 
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samples from transfer chamber were harvested by air exposure of Petri dishes containing agar for 15 minutes 
at a height of 1 m from the floor. After that, the boxes were immediately wrapped and covered in cellophane. 
Sterile cotton buds were used to swab 10 cm/10 cm on work surfaces, tables and equipments to take 
sanitation samples. Then, samples were kept in sterile bottles. In laboratory chambers was established 
following critical control points: laminar flow hoods with sterile air, the door area, windows areas, walls and 
tables. Samples were transported to the laboratory in the shortest time, with cooler box (max. 10 ° C) where 
they were processed. 

Isolation of microbial contaminants 
Microaeroflora and sanitation samples were isolated by inoculation as follows: 
- To identify bacteria (Gram positive / negative) were used the following media: Nutrient Agar, M. 

Levine, Mc. Conckey and Chapman, followed by incubation at 35 º C for 24-48 hours. 
- To identify fungi were isolated contaminants by inoculating the medium highly selective Czapek - 

Dox and incubated at 25 ° C for 3.5 for 7 days (Fig. 1). 
From the contaminated plant tissue culture vessels, have been performed tests for the presence of 

germs Gram - positive and Gram - negative (Fig. 2). Gram negative microbes were isolated by inoculating 
them on nutrient agar and then pure isolates were sub cultivate on specific media M. Levine, Mc. Conckey 
and Peptone TTC. For pathogenicity tests were also made passages on infusion cord – brain. Gram positive 
contaminants isolation was achieved by inoculating them on broth hyper chlorinated Chapman and Chapman 
agar. 

Characterization and identification of isolates 
The fungal isolates were identified using cultural and morphological characters by comparison with 

standards (Barnett and Hunter, 1972).We made observation regarding colony form, type of colonies, 
mycelium and fruiting bodies. In case of bacteria, beside the morphological characteristics gram staining 
biochemical test was carried out. 
 
3. Results and discussions 

 
In a Tissue culture laboratory and in in vitro cultures we have detected bacterial and also fungal 

contamination. Analysis showed seven microbial contaminants. Fungal contaminants were found associated 
with the indoor air, tables/walls and equipment. The fungal contaminant includes Penicillium spp., (the door 
and laminar flow hood area and tables/walls), Aspergillius niger (door area and tables/walls), Penicillium citrin 
(windows area, tables/walls) and Staphylococcus spp. (tables/walls) (Table 1). 

The laboratory walls and tables harbored most of contaminated microbes. It was discovered that the 
microbial population is higher in the preparatory chamber than in the incubating chamber. This might be 
related with the fact that more people frequent the preparatory chamber. Flannigan and Morey (1996), 
reported that presence of bacteria in a chamber indicate the presence of people and their levels may get high 
when the building is heavily populated. Fungal, yeast and many bacterial contaminants produce visible 
growth in plant medium and are usually detected during visible assessment of cultures. However, some 
contaminants, especially bacteria, do not produce visible growth on plant or in the propagation medium and 
are usually described as being latent or endogenous (Cassells, 1986; Fisse et al., 1987; Leifert, 1990). 

The contamination with bacteria is considered the most serious and has been described extensively 
in the literature (Boxus and Terzi, 1987; Enjalric et al., 1988; Leifert, 1990). A variety of bacterial genera and 
species have been described as contaminants in plant tissue or cell cultures. Important bacterial genera 
repeatedly isolated by different workers and from different plant species are Acinetobacter, Agrobacterium, 
Bacillus, Corynebacterium, Enterobacter/Erwinia, Flavobacterium, Micrococcus, Pseudomonas, 
Staphylococcus and Xantomonas (Boxus and Terzi, 1987; Cornu and Michel, 1987; Leggatt et al., 1988; 
Reuther, 1988). The quantitative importance of different bacteria in other laboratories is more difficult to 
assess because many workers have only isolated small numbers of contaminants or did not report the 
number of times different bacterial species were isolated. Comparative studies of bacterial contaminants 
described by different workers are difficult, because the identification method and/or test results are either not 
described or authors have used different identification methods (Leifert C. 1990). Less information is 
available about bacteria which have been isolated from plant tissue cultures which have been in vitro for 
longer times like our cultures. 
 Results of our work revealed that the microbial contaminants found associated with tissue culture 
includes the following bacteria: Staphylococcus spp., Streptococcus spp., Lactobacillus and Enterobacter 
spp. In some isolates from tissue culture macroscopic features like white, dry powdery to cottony colonies 
revealed the presence of Geotrichum (Endomyces). Geotrichum belongs to the Fungi Imperfecti and is yeast 
found worldwide in soil, water, air, and sewage, as well as in plants, cereals, and dairy products. It is also 
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found in normal human flora and is isolated from sputum and feces.  This is the first report regarding 
occurrence of contaminants in our tissue culture laboratory. More than half of the bacteria isolates were 
Staphylococcus and Lactobacillus species, which usually inhabit the skin or other tissues of humans and 
other mammals. Other genera found included Enterobacter and Streptococcus species. Isolation of only four 
bacterial species from stock plant cuttings and more than 10 month old in vitro cultures indicate that detection 
of bacteria on stock plant cuttings is inefficient or sources in the laboratory are responsible for contamination 
in old cultures (Leifert et al., 1989). Most of these bacteria contaminants have been reported to increase 
culture mortality; the presence of latent infections can result in variable growth, tissue necrosis, reduced 
shoot proliferation and reduced rooting (Kane, 2003). Although some of these contaminants might be 
endogenously embedded in the plant tissues (Pierik, 1988), some might also have emanated from 
contaminated tools, which were not investigated.  
 
4. Conclusions  

 
Laboratory contamination of cultures is a matter of the individual laboratory and is largely crop 

nonspecific. Till now we did little on monitoring laboratory and tissue culture for contamination with 
microorganisms. We used only visual inspection of cultures to control laboratory production for contamination 
and we tried to respect all requirements to have aseptic cultures. 

There are many types of contaminants, but in Tissue culture laboratory of RIFG Pitesti were identified 
only 8 microorganisms (fungi, yeast and bacteria) using general and selective microbial growth media. The 
presence of bacteria from the genera Staphylococcus and Lactobacillus indicate inefficient sterile technique 
as the source of contamination, since these contaminants are known to be obligate inhabitants of human 
tissues. This research had also shown that there is a risk of the transmission of human pathogens in plant 
tissue cultures. Good working practice and staff training are the key elements in control. Movement of people 
within the preparatory chamber and incubating chamber in tissue laboratory should be reduced significantly 
to avoid the spread of contaminants. Scientists must maintain careful aseptic technique and adhere to proper 
clean and sterile procedures while manipulating cells in order to keep them alive and healthy.  

We conclude that from a practical perspective the maintenance of contaminant-free cultures is the 
main goal for us assuming that stage1 aseptic cultures were established. This involves rigorous enforcement 
of best laboratory practice in air filtration, water sterilization, media and instrument sterilization and in work 
practice. The latter is dependent on the training and personal hygiene of the operatives. The laboratories 
should be drained, cleansed and disinfected regularly. 
For laboratory sterilization we propose to use aerosol technique with disinfectants based on organic iodofori. 
Aerosol is made by very small particles which can stay suspended for 8 hours with precipitation speed of 8 
cm in 4 hours (Finzi, G and Costa G, 1981).  
 

 
This paper is carried out as a result of the research contract PN II - `Partnerships in priority areas` code 52-
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               Fig. 1 Diagnostic scheme for infections in transfer room 
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Table 1. Occurrence of microbial contaminants in tissue culture laboratory 
 
 

Microbial 
contaminants 

Transfer chamber Preparatory chamber Plant 
tissue 
culture 

Door 
area 

Laminar 
flow 

hoods 

Window 
area 

Walls/ 
tables 

Door 
area 

Windows 
area 

Walls/ 
tables 

Penicillium  spp. 
 

X X - X X X X - 

Penicillium citrin - - X - X - X - 
Aspergillius niger X - - X X - X X 
Geotricum spp. - - - - - - - X 
Staphylococcus spp. 
 

- - - - X - - X 

Streptococus  spp - - - - - - - X 
Enterobacter  spp. - - - - - - - X 
Lactobacillus - - - - - - - X 
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Tissue cultured vessels samples 

 
 
 

Nutrient agar 
 

35º C      24-48h 
Bacterial primoculture 
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 35 ºC 24 ºC                                            35 ºC          24h                                                      35 ºC   24h         
                       

      Disturb the culture medium                                 Negative                           Disturb the culture medium with wave formation 
 

                                                                                                                                                              M. Chapman agarizat 
Mc. Conckey              M. Levine      Infusion cord – brain 35ºC    Colonies - white, small, smooth 
                                                                                        48 h                        -white,lilac                                 Colonies white, smooth, glossy 
35ºC           48 h          35 ºC       48 h                                                             -yellow citrine  
 
            Negative               Negative                                                                                                                                        
                                                                                                                                                                                            GRAM Coloration 
 
 
 
 
 
 

Fig. 2 Diagnostic scheme for  infections detection  in tissue cultured vessel 
Staphylococcus  spp. 
Lactobacillus 

Geotrichum  
Enterobacter spp., 
 Streptococus spp.  


