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Introduction 

 

Arctostaphylos uva-ursi (L.) Spreng. (bearberry) and 

Vaccinium vitis-idaea L. (lingonberry) are medicinal 

shrubs from Ericaceae family, both included in the List of 

species of medicinal plants under special regime of 

conservation and use in Bulgaria, based on MPA (2000). 

Both species take part in the endangered habitat type 

09F2 High-mountain communities of Bearberry 

(Arctostaphylos uva-ursi) (Genova and Russakova, 2015) 

which is protected by BDA, Annex 1 (2002). They are 

forbidden to be collected for commercial purposes from 

the natural habitats throughout the country, A. uva-ursi 

being protected by the Convention on International Trade 

with Endangered Species of Wild Fauna and Flora.  

Bearberry is widely used for treating inflammatory 

diseases of kidney and urinary tract (Shamilov et al., 

2021). Fruits of lingonberry are used as food (jelly or 

syrup) to treat fever, gastrointestinal tract, kidney and 

urinary tract (Vogl et al., 2013). 

Both species have slow growth and development 

rates, and hydroponics could be a good alternative for 

their propagation, as the main advantage of these 

techniques is growth acceleration (Texier, 2013). Soilless 

cultivation does not depend on weather, precipitations, 

soil type, pests etc., moreover, water use is minimized 

owing to solution recycling.  

The aim of our study was to test the opportunities for 

propagation of these valuable protected species by means 

of hydroponic technologies. 

 

Materials and methods 

 
The initial plant material of both species: A. uva-ursi 

and V. vitis-idaea, was gathered in 2019 from the 

populations on Vitosha Mountain, near Sofia. Cuttings of 

10 to 15 cm length were used: young green tips, semi-

woody, and woody shoots. 

 

Hydroponic propagation 
 

Flood and Drain (F&D) type hydroponic system was 

used, with perlite as inert substrate, wetted periodically 

(15 min every 6 h) with nutrient solution consisting of 

distilled water, supplemented with Flora Micro, Flora 

Grow, and Flora Bloom (GHE) in proportion 1:1:1. The 

pH was maintained between 5.5 and 6.5, and the electrical 

conductivity between 0.40 and 0.80 mS.cm-1. 

Temperature, light, and air humidity in the room 

phytotron were controlled as follow: 23±4ºC; 16/8 h 

photoperiod; air humidity varying around-the-clock 

between 45% and 75%. A total of 60 cuttings per species 

were used: 20 per each type for V. vitis-idaea, half of 

them treated with auxin by dipping their basis into 25% 

powdered indole-3-butyric acid (IBA) prior to their 

embedding in the substrate, while for A. uva-ursi 30 

young green tips were IBA-treated in the same way and 

30 semi-woody were non-treated. The duration of the 

experiments was 3 months and a half for lingonberry, and 

4 months and a half for bearberry. All survival cuttings 

were potted in light mix substrate and after 6 weeks in the 

phytotron they were transferred to a greenhouse. In 

addition, controls of 20 cuttings per species were potted in 

soil substrate light mix and agrolava (2:1) for rooting in 

the phytotron. Criteria for successful hydroponic 

propagation were: the survival rate of the cuttings and the 

percentage of acclimatized potted plants after their 

wintering in the greenhouse. 
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Results and discussion 

 

The effectiveness of the hydroponic propagation of 

lingonberry depended on both their type and treatment 

with IBA. Rooting and survival on the F&D system was 

100% only for IBA-treated semi-woody cuttings, while 

the survival of the untreated cuttings of this type was 

60%. Cutting type was more important as 50% of the 

woody cuttings and only 30% of the young cuttings 

survived whether or not they were IBA-treated. Almost 

all rooted cuttings formed new shoots, which number 

varied between 1.7 ± 0.6 (for young untreated) and 3.0 ± 

1.0 (for young treated) per cutting. None of the control 

cuttings rooted in the soil substrate.  

From a total of 32 potted plants, 62.5% were 

successfully acclimatized and survived wintering in the 

greenhouse. Woody cuttings were the most suitable ones 

for hydroponic propagation of this species, as 50% of the 

initial cuttings successfully acclimatized and survived the 

wintering in the greenhouse. In comparison, these 

percentages for the plants deriving from young and semi-

woody initial cuttings were 15% and 35%, respectively. 

After 2 years plants reached flowering stage in the 

greenhouse. 

Bearberry seemed to be more recalcitrant species for 

hydroponic propagation. First trials resulted in only few 

rooted and survival cuttings: 3.3% for young IBA-treated 

cuttings, and 10% for semi-woody untreated ones. This 

could be due to the seasonal particularities, as the 

experiment began in October, instead of June. There are 

results for other species referring to the importance of the 

phenophase on the plant growth and development, despite 

the controlled constant ambient conditions at laboratory 

level (Stanilova et al., 2010). It is worth to mention that 

on the F&D system, IBA-treated cuttings developed up to 

4 adventive shoots at the cutting base as well as between 

the internodes, while the untreated ones only grew in 

height. Control cuttings in the soil substrate did not 

survive.  

Composition of the essential oils of both species and the 

most abundant classes of their compounds were reported 

to be highly similar (Radulović et al. 2010), which 

suggests possible medicinal use of V. vitis-idaea instead 

of A. uva-ursi. 

 

Conclusion 

 

First trials to propagate lingonberry by F&D 

hydroponic system using woody cuttings as initial plant 

material were successful. Experiments with bearberry 

should be repeated starting in summer. In both species, 

pre-treatment with powdered IBA led to formation of new 

shoots at the base of the young cuttings and in their 

internodes. The best results were obtained starting with 

woody cuttings of V. vitis-idaea due to their more 

successful acclimation in the greenhouse. 
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