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Summary. Model studies of the influence of lectin-containing extracts of medicinal plants St. John's 

wort (Hypericum perforatum L.), common yarrow (Achillea millefolium L.), common marigold 

(Calendula officinalis L.) and dwarf evergreen (Helichrysum arenarium (L.) Moench.) on the growth 

and development of wheat, oat, barley and rye at the beginning of their ontogenesis. They testify 

to the specificity of the action of extracts in relation to model objects, which is probably related to 

phytochemical components and agglutinins of medicinal plants. 
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It is known that medicinal plants contain a large number of agglutinins of 

different specificity [4,5] and a wide range of activity [6]. At the same time, it is known 

that some medicinal plants have great allelopathic potential [1,2,7], which makes it 

possible to use them as stimulators of plant growth and development. It is likely that 

lectins, due to their properties, play a certain role in the specific penetration of 

substances into the cell of the acceptor plant. 

That is why, in model experiments, we studied the effect of lectin-containing 

extracts of medicinal plants: St. John's wort (Hypericum perforatum L.), common 

yarrow (Achillea millefolium L.), common marigold (Calendula officinalis L.) and dwarf 

everlast (Helichrysum arenarium (L.) Moench.) on the growth and development of 

wheat, oat, barley and rye at the beginning of their ontogenesis. For this, the seeds 

of these crops were laid out on filter paper, which was rolled up and placed in 

laboratory beakers. Plant extracts (1:20 in physiological solution) were poured into 

glasses in 100 ml portions and this volume was maintained during the experiment. 

Control – pure physiological solution. After 15 days, the height of the plants was 

measured, and the biomass of the aerial part and roots was determined (Fig.1). In 
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addition, the amount of chlorophyll "a+b" and the amount of carotenoids in the 

leaves were determined (Fig.2). 

The obtained data (Fig. 1,2) allow us to draw a general conclusion that the 

extracts of medicinal plants acted specifically on the growth and development of 

cereals. Extract from St. John's wort inhibited the growth of oats and wheat and 

significantly inhibited the growth of the root system of oat (by 50.7%), slower – 

growth of wheat (by 26.4%) and barley (by 6.9%). At the same time, it had a positive 

effect on rye on all the indicators studied, especially on the development of the root 

system (stimulation by 2 times). Due to inhibition of oat growth, the amount of 

pigments in the leaves significantly exceeded the control. 

The extract of yarrow grass had a positive effect on the development of roots 

and the content of chlorophyll and carotenoids in the leaves of all crops. It is worth 

noting that the best growth of roots was observed in rye (by 139%), but the extract 

inhibited their growth in oat (-13.4%). 

A similar regularity was also observed in the effect on plants of the extract of 

marigold. In all cases, it stimulated the development of aerial mass and caused an 

increase in pigments in the leaves. Interestingly, the extract inhibited root growth of 

all crops (-22.4% - 31.4%), except for rye (+52.2%). 

 

  

  
Fig.1. The effect of plant extracts on the development of cereals (+/- % to control) 
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Dwarf everlast extract had a positive effect on the development of all crops, 

but the best was on wheat (the height increased by 20.3%, the mass of the aerial 

part by 28.2%, the mass of the roots by 20.8%) and barley (+24.1%, +47.5%, + 15.1%, 

respectively). Stimulation of root growth was observed best in rye (+100%). 

Thus, a clear species reaction can be traced: wheat was best affected by 

extracts of yarrow and dwarf everlast, oat by yarrow, barley by yarrow and dwarf 

everlast. All extracts had approximately the same effect on rye. Extraction with St. 

John's wort had a negative effect on all crops except rye. 

 

  

  
Fig. 2. The effect of plant extracts on the amount of pigments  

of cereal’s leaves (+/- % to control) 

 

It seems that the selectivity of the action of plant extracts is due to the content 

of lectins in them and the nature of their interaction with lectins and polysaccharides 

of root hairs. It is known that lectins affect the formation of ion channels in the cell 

membrane and the selectivity of the penetration of various compounds into cells [3]. 

Due to this mechanism, various substances can selectively enter the plant, which in 
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one case can stimulate, and in the other inhibit the growth and development of 

plants. Moreover, in the studied medicinal plants, lectins differ not only in activity, 

but also in specificity of action and pH-activity. It is quite possible that in general 

allelopathic interactions between plants are related to the nature of the activity and 

specificity of the lectins of these plants. 

 
References: 

[1] Islam, A.K.M.M., Yeasmin, S., Qasem, J.R.S., Juraimi, A.S. and Anwar, Md.P (2018) 

Allelopathy of Medicinal Plants: Current Status and Future Prospects in Weed 

Management. Agricultural Sciences, 9, 1569-1588. doi: 10.4236/as.2018.912110.  

[2] Khan, A., Ahmed, M., & Shaukat, S. S. (2018). Allelopathy: an overview. FUUAST Journal of 

Biology, 8(2), 331-350. 

[3] Korolev N.P., Vyskrebenceva Z.I. (1989) Funkcii jendogennyh lektinov. Izuchenie i 

primenenie lektinov. Uch. zap. Tartuskogo universiteta, T 1. Tartu. S.19-50. (in Russian). 

[4] Pospelov S.V., Pospelova A.D., Nagornaja S.V. (2016) Utilizacija othodov vyrashhivanija i 

pererabotki lekarstvennyh rastenij. V kn: Biokonversija othodov agropromyshlennogo 

kompleksa. Izd. ANS «SibAK» S.68-84. (in Russian). 

[5] Pospelov, S.V. (1998) Lektiny jehinacei purpurnoj - poisk, svojstva i ocenka aktivnosti. 

Izuchenie i ispol'zovanie jehinacei. Mat-ly mezhd. nauchn. konf. Poltava, 21-24 sent. 

1998 g. Poltava. S. 90-92. (in Russian). 

[6] Pospielov S.V., Shershova S.V. (2012) Doslidzhennia biolohichnoi aktyvnosti 

lektynvmisnykh ekstraktiv ekhinatsei blidoi (Echinacea pallida (Nutt.) Nutt.). Visnyk 

Poltavskoi derzh akademii. №2. S.47–52. (in Ukrainian). 

[7] Umer, A., Yousaf, Z., Khan, F., Hussain, U., Anjum, A., Nayyab, Q., & Younas, A. (2010). 

Evaluation of allelopathic potential of some selected medicinal species. African Journal 

of Biotechnology, 9(37), 6194-6206. 

 

 

  

https://doi.org/10.4236/as.2018.912110

