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Quality of the protoplasts 

Viability of protoplasts directly after isolation was 90-98% 
with all types of starting material. However, morphology 
of protoplasts was clearly different depending on the type 
of explant used for protoplast isolation (Figure 3). Mean 
size for protoplasts of callus material was 30 µm, while 
the size of protoplasts from leaves was 23 -24 µm and of 
hairy roots only 14-15 µm (Table 2). Protoplasts from 
hairy roots and from callus induced on hairy roots also 
showed strong green fluorescence (Figure 3), which 
could be useful in further hybridization experiments to 
distinguish between fused and non-fused protoplasts.  
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