
Subcontarct P2: WP2, Studies on micropropagated plants of red raspberry and blackberry  for  

improving availability  of high-quality  planting material. 

Sub-task 2.1.1. óEvaluation of physiological properties, yield parameters, organoleptic quality  

and chemical analyses of the fruits  and disease resistance of raspberry and blackberry  genotypes 

propagated with  the standard technique and in vitroô. 



The in vitro micropropagation as a method of vegetative propagation of plants/fruits  

offers many advantages such as fast propagation of clones with  positive traits  and 

obtaining a large number of plants from a single initial  explant, obtaining healthy 

planting material and the possibility of the year-round production in laboratory 

conditions.  

Research into the behavioural patterns of the ex vitro plants/fruits  are rather rare. It  is 

for these reasons that a considerable contribution  to this area has been made by the 

research into the potential of using in vitro micropropagation in the mass production of 

raspberry and blackberry, with  an aim of obtaining healthy, genetically stable, 

physiologically uniform  and true-to-type planting material, when compared to the 

standardly propagated material for these two fruit  species.  

Finally, the main aim is to introduce of in such manner propagated material into 

production.  

The investigation was conducted over a three-year 

period (2011ī2013) in the orchard planted with 

raspberry cultivar  and blackberry cultivar 

. The experimental orchard was 

established in 2010, at the óĻaļakô facility of the 

Fruit Research Institute in Ļaļak.  
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a) Phenological parameters  

Phenological investigation of raspberry and blackberry included monitoring of 

leafing onset, flower-cluster development, flowering onset, fool blooming, end of 

flowering, ripening onset, full  ripening, end of ripening, as well as period of fruit 

ripening and duration of growing period (from bud swell to shedding onset).  

b) Vegetative potential and yield parameters  

Parameters of vegetative potential included cane number per row meter and total 

number of canes. Yield parameters including total number of canes, cane number per 

row meter, yield per cane (kg), yield per row meter (kg), total yield (kg h-1) were also 

evaluated. 

1.1. Physiological properties 

1. 2. Organoleptic quality  (standard parameters plus aroma/taste) 

a) Morphological properties of raspberry and blackberry  fruits  

Morphological properties of raspberry and blackberry fruits included: fruit weight, 

height, width and thickness, drupelets properties (number within a fruit, height, 

diameter, shape factor and weight of drupelet seeds) and fruit colour.  

b) Chemical parameters of fresh fruit  quality   

The following chemical parameters of fresh fruit quality were determined: total dry 

matter, soluble solids, total sugars, inverted (reducing) sugars, sucrose, total acids, 

pH value, sugar/acid ratio (index of sweetness) and total content of pectin. 



c) The sensory analysis of blackberry and raspberry fresh fruits  

A sensory analysis was conducted in order to assess the organoleptic characteristics 

of the fresh fruits. The assessment was performed by a tasting panel using the point 

system for the appearance (0ī5), taste (0ī8), aroma (0ī2) and consistency (0ī5), 

with the maximum score of 20. 

d) Aromatic  (volatile) compounds of blackberry  and raspberry fruits  

e) Bioactive compounds in blackberry  and raspberry fruits  

The role of fruits in disease prevention is partly associated with the antioxidant 

properties of their constituent polyphenolics.  

1.3. Disease resistance 

Trial also included evaluation of winter hardiness, susceptibility/resistance to 

Didymella applanata, Leptosphaeria coniothyrium and Botrytis cinerea. 

Frost damages were not detected either on blackberry or raspberry plants during 

three successive experimental years. 



2. Experiments connected with  assessment of plants genetic stability : 

a. Estimation of DNA ploidy level and relative nuclear DNA content by flow cytometric 

analysis (analysis were performed by Gerard Geenen, Plant Cytometry Services, 

Schijndel, The Netherlands); 

b. Determination of chromosome number using light microscopy (chromosome 

counting); 

c. Polyacrylamide gel electrophoresis of isoperoxidases.  



The differences between plants originated from standard planting material 

and tissue culture plants were not noticed for any of monitored 

phenological parameters.  

Concerning the number of mature canes at the end of the vegetation, the 

number of fruit-bearing canes per row metre and the total number of canes 

per hectare, no significant differences were found between the ST and TC 

raspberry and blackberry plants.  

With the exception of the yield per cane, the yield of the ST raspberry per 

row metre and total yield per unit of area was significantly higher when 

compared to the TC raspberry.  

As for blackberry the type of planting material did not significantly affect 

any of yield parameters monitored. 

The highest yield was recorded in the second (raspberry) and in the third  

(blackberry), whereas the lowest was achieved in the first year of growth.  

No major differences between the ST and TC raspberry plants were 

determined regarding the fruit weight and dimensions.  

ST TC 
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As opposed to this, the ST blackberry fruits recorded significantly larger 

weight, width and thickness in comparison with the TC blackberry fruits.  

ST TC 

No differences were established in the number of drupelets between the 

two types of material in both fruit species. The ST raspberries recorded a 

significantly larger diameter of the drupelets when compared with the TC 

raspberries, whereas the ST blackberries had a significantly larger height of 

the drupelets than the TC blackberries.  

Finally, both the TC raspberries and blackberries had a considerably larger 

weight of the drupelet seeds in comparison with corresponding ST plants.  

No significant differences were observed between the ST and TC plants of 

both fruit species regarding any analysed chemical parameter of fresh fruit 

quality. Most of the chemical parameters of blackberry fresh fruits quality 

were significantly affected by growing season. 
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