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Aim of the study: Vitrification is the most frequent problem affecting the success of clonal 
micropropagation of in vitro plants. This phenomenon arises because of the simultaneous 
effects of many exogenous factors on plants. Developmental defects associated with 
vitrification are vitreousity and fragility of plants, chlorophyll deficiency, cell hyperhydricity, 
changes in enzymatic activity and in the synthesis of proteins due to changes in metabolic 
processes, etc. In vitro cultivation of such plants of the family Lamiaceae, Agastache 
J.Clayton ex Gronov, Plectranthus L'Hér and Lavandula L., leads to the problem of 
vitrification. 
 
Material and Methods: The material for this study was selected from each of the three 

mentioned genera, we used Agastache foeniculum Kuntze variety Premier, Lavandula 
angustifolia Mill. variety Munstead and Plectranthus scutellarioides R.Br. variety Ananasoviy. 
We conducted morphological and anatomical studies of the obtained plants. Microscopic 
preparations of the leaves were created by the method of pressure medications. The number 
and form of trichomes were analyzed, and the number of stomata (pcs./mm2) was counted 
on the lower epidermis of the leaves. A comparison was made between morphological and 
anatomical features between vitrified and healthy in vitro plants. When analyzing the number 
of stomata, counting was performed in tenfold repetition. The amount of chlorophylls a, b and 
carotenoids in acetone extracts from leaves was determined by spectrophotometric analysis 
using a spectrophotometer SF-26. The concentration of pigments (mg/l) was calculated by 
the Holm-Wettstein equation, according to the obtained optical density data (D662, D644 and 
D440.5). Repetition was twofold. 
 
Results: According to the results of studies, trichomes of vitrified plants were notable for a 

small size. In healthy L. angustifolia plants a lot of large branched hairs (up to 200 μm) and 
smaller (up to 70 μm) capitated glandular trichomes were observed, however, there were 
fewer trichomes in vitreous plants, only capitate trichomes were found, which sizes did not 
exceed 50 μm. The number of stomata in hyperhydricity plants was also less than in healthy 
ones. Vitrification reduced the level of chlorophylls a and b in plants, but the ratio between 
the total amount of chlorophylls and carotenoids decreased. We concluded that vitrification of 
plants has a significant effect on the morphological and biochemical indicators of plants. This 
phenomenon reduced gas exchange and plant metabolism, as evidenced by a less number 
of stomata and trichomes and smaller size of glandular hairs. A preliminary conclusion was 
made about a decrease in the level of chlorophylls in vitrified plants and a stressful response 
to influencing factors, expressed in the increased synthesis of carotenoids, which is most 
likely due to their function of auxiliary pigments in photosynthesis and to prevent the 
destruction of chlorophyll molecules. 
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