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Abstract. The article presents the results of studying the biochemical characteristics of alfalfa growing in 

floodplain meadows and on the chalk slopes of the Belgorod region. It has been established that when wild-

growing forms of alfalfa are transplanted into culture, in terms of the content of alfalfa individuals grown in 

the meadow grown on chalk slopes, the differences in the content of crude protein were insignificant - 3.3%. 

According to the content of fat, soluble carbohydrates (nitrogen-free extractive substances) and ash, 

individuals grown on chalk slopes were inferior by 30.0%, 8.2% and 13.8%, respectively. Only in the 

content of fiber they surpassed the individuals grown in the meadow by 16.6%. 
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Introduction 

The study of the impact of climate change on natural ecosystems is topical. At the same time, the study of 

ecological, morphological, physiological and biochemical characteristics of plants depending on habitats, 

ecotopes, and climatic conditions has become an urgent task. For this purpose, various plant objects are involved 

in the scope of research. And first of all, the most widely distributed throughout the world, including in temperate 

climates, alfalfa species, especially Medicago varia Mart. (alfalfa variable). 

For the south of the Central Russian Upland, M. varia is one of the typical objects of study. Long-term 

studies have shown that the carbonate soils of the Central Russian Upland have a negative effect on the growth 

and development of alfalfa. Active research is underway on the specific impact of carbonate soil on the biological 

and ecological characteristics of alfalfa [Dumacheva, Chernyavskikh, 2014a; Dumachev and Chernyavskikh, 

2014b]. 

Biochemical studies provide greater fundamentality in understanding the phenomenon of plant resistance 

to specific environmental factors [Konarev et al., 2000]. 

Researchers are studying the biochemical composition of alfalfa, but so far, work in this direction is not 

active enough. There are studies that, when studying the chemical composition of the aboveground organs of 

alfalfa, revealed, in addition to proteins, fats and carbohydrates and a high content of vitamins (which ensures the 

nutritional quality of alfalfa), a whole group of biologically active substances [Eremenko et al., 2014; Kovalov et 

al., 2008; Gatouillat, 2015; Ding, 2013]. V.E. Nikitin, referring to the works of A.I. Ivanova, I.P. Gavrilyuk, E.E. 

Aggie (1979), L.V. Polyakova and E.A. Ershova (2000) notes that perennial alfalfa is characterized by a certain 

level of intrapopulation variability in terms of biochemical characteristics (Nikitina, 2007). D.N. Doev notes, 

referring to numerous studies, that with a change in leafiness and the ratio of leaves and stems, the chemical 

composition of the aerial parts of alfalfa plants also changes. He also notes that a lack of nitrogen in the diet leads 

to an increase in more than two times the content of sparingly soluble proteins. And the lack of phosphorus and 

potassium in the composition of the soil changes the content of some protein fractions (Doev, 2017). 

Indicators of the biochemical composition of the aboveground phytomass are important for individuals of 
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variable alfalfa, since this crop is considered, first of all, as a fodder crop [Chernyavskikh, 2009, 2016; 

Chernyavskikh et al., 2012]. And the assessment of the nutritional merits of the selected cenopopulations makes it 

possible to identify ecotypes that are promising for further breeding work. In this regard, we studied the 

biochemical characteristics of alfalfa growing in floodplain meadows and on the chalk slopes of the Belgorod 

region. 

 

Characteristics of the study area 

The Belgorod region is located in the south of the central black earth zone and occupies the southern and 

southeastern slopes of the Central Russian Upland. The height above sea level rises to 100-200 meters. The 

climate of the region is characterized by continentality. Summers are hot and winters are comparatively cold. The 

average annual air temperature varies from +5.4 degrees in the north to +6.8 degrees in the southeast. The frost-

free period is 155–160 days, the duration of solar time is 1800 hours. The average air temperature in July ranges 

from 18.3° to 21.2°C. The absolute maximum air temperature reaches 36°–41°C. The temperature of the warmest 

month - July is observed in the third decade and averages 20.7˚. The absolute annual minimum is –36°–38°. The 

average air temperature in January is –7.8˚, and the annual amplitude is 72–79°С.  

The amount of precipitation per year ranges from 150 to 590 mm. Precipitation is unevenly distributed 

throughout the region. This is due to the diversity of the relief. The maximum amount of precipitation occurs in 

June–July, and the minimum in January–February (Lebedeva et al., 2015). 

 

Material and research methods 

For research, model alfalfa cenopopulations (CPP) were selected and studied in various regions of the 

Belgorod region. Of the twelve populations that were studied, six were located in floodplain meadows, in the 

floodplains of small rivers of the Belgorod region (CPP-1 - CPP-6) and six were located on chalk slopes, areas of 

beams and tracts with writing chalk on the surface (CPP-7 - CPP-12). 

In each of the studied cenopopulations in 2019, 10 alfalfa specimens were selected, which were 

vegetatively transplanted into the Botanical Garden of the Belgorod State National Research University for further 

study. This was done in order to level the growing conditions, soil and climatic differences and to accurately 

assess the performance of wild alfalfa plants without the influence of the habitat (observance of the single 

difference principle). Alfalfa specimens were planted on single-row plots. Planting distance - between individuals 

0.5 m, distance between plots - 0.5 m. , nitrogen-free extractive substances (BES), ash (%)). 

The following chemical indicators were studied: dry matter (content, %), protein (content, %), fat 

(content, %), fiber (%), soluble carbohydrates (content, %), ash substances (content, %). 

Chemical analyzes were carried out in compliance with the requirements of GOSTs in the laboratory of 

Belgorod State Agrarian University named after V.Ya. Gorin. Sample preparation was carried out according to the 

method (Pshleshkov, 2013). A nursery for the study of alfalfa specimens was established in compliance with 

standard requirements. Each individual of alfalfa was considered as one biological replication. The results of 

experiments and studies were processed using the methods of mathematical statistics [Dospekhov, 2012]. 

 

Results and its discussion 

The results of biochemical analyzes showed that alfalfa individuals growing on floodplain meadows are 

characterized by higher values of dry matter, crude protein, fats, soluble carbohydrates (NES) and ash than 

individuals from cenopopulations growing on chalk slopes. 

The study of the dry matter content of the green mass of alfalfa harvested in the phase of the beginning of 

flowering showed that when growing on floodplain meadows, the dry matter content is the highest (23.7%), 

compared with the green mass of alfalfa growing on chalk slopes (19.2%) . 1 kg of dry matter of alfalfa in CPP 1-

6 contains 18.0% of crude protein, while in plants of CPP 7-12 this figure is 17.4%. At the same time, in plants on 

chalk slopes, the amount of crude fiber increases to 20.4%. 
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As can be seen from tables 1 and 2, the amount of fat, NES and ash in the composition of alfalfa growing 

in both cenopopulation groups did not change much. The plants of the chalk slopes contain 2.1% fatty acids, 

23.5% NES and 6.9% ash, while in the plants of floodplain meadows these figures are 3.0, 25.6 and 8.0%, 

respectively. 

Table 1 

The content of individual chemicals in the aboveground mass of individuals of variable alfalfa, selected in 

floodplain meadows of the Belgorod region, when transplanted into culture 

CPP Dry matter, % 
Crude 

protein, % 
Cellulose, % Fat, % NES, % Ash, % 

CPP 1 24,1 18,5 16,22 3,02 26,97 7,32 

CPP 2 22,3 17,4 17,66 3,33 24,09 7,89 

CPP 3 24,15 17,8 19,83 2,89 25,11 8,72 

CPP 4 24,6 19,7 15,33 2,34 27,51 7,48 

CPP 5 23,15 16,8 17,83 2,77 24,11 8,64 

CPP 6 23,65 17,5 17,96 3,77 26,1 7,89 

M 23,7 18,0 17,5 3,0 25,6 8,0 

m 0,6 0,8 1,1 0,4 1,2 0,5 

Sx 0,8 1,0 1,6 0,5 1,4 0,6 

Cv 3,5 5,7 8,9 16,2 5,7 7,3 

 M - arithmetic mean; m - error of the arithmetic mean; Sx - relative error of the sample mean;    Cv - is the 

sum of the squares of the central deviations of the options 

  

Table 2 

The content of individual chemicals in the aboveground mass of individuals of variable alfalfa, selected on 

the Cretaceous outcrops of the Belgorod region, when transplanted into culture 

CPP Dry matter, % 
Crude protein, 

% 
Cellulose, % Fat, % NES, % Ash, % 

CPP 7 18,7 16,8 19,6 2,3 25,8 6,6 

CPP 8 18,9 16,7 21,4 1,9 24,9 7,3 

CPP 9 19,6 18,3 18,1 2,6 22,3 7,5 

CPP 10 20,5 17,8 22,6 1,6 21,5 6,4 

CPP 11 21,6 17,6 21,3 2,0 25,2 6,8 

CPP 12 18,6 17,3 19,1 2,1 21,3 6,5 

M 19,7 17,4 20,4 2,1 23,5 6,9 

m 0,9 0,5 1,4 0,2 1,8 0,4 

Sx 1,2 0,6 1,7 0,3 2,0 0,4 

Cv 6,0 3,5 8,3 15,3 8,6 6,5 

M - arithmetic mean; m - error of the arithmetic mean; Sx - relative error of the sample mean;    Cv - is the 

sum of the squares of the central deviations of the options 

 



BioGecko                                           Vol 12 Issue 03 2023 

 ISSN NO: 2230-5807 

 

2413 

A Journal for New Zealand Herpetology 

 

Comparative characteristics of the average values of biochemical parameters in the above-ground 

mass of alfalfa specimens selected in floodplain meadows and on chalk outcrops of the Belgorod region, 

when transplanted into cultivation, is shown in the figure. 

 

 

 

 
 

Figure – Comparative characteristics of the average biochemical parameters of the studied alfalfa 

individuals: 

Row 1 – samples of alfalfa transplanted from floodplain meadows into culture; 

Row 2 - samples of alfalfa transplanted from the chalk slopes into the culture 

 

Conclusion 

When transplanting wild-growing forms of alfalfa into cultivation, the differences in the content of 

crude protein from alfalfa specimens obtained in the meadow grown on chalk slopes were insignificant 

(3.3%). According to the content of fat, soluble carbohydrates (nitrogen-free extractive substances) and ash, 

individuals grown on chalk slopes were inferior by 30.0%, 8.2% and 13.8%, respectively. Only in the 

content of fiber they surpassed the individuals grown in the meadow by 16.6%. Thus, significant differences 

in biochemical parameters have been established in alfalfa individuals transplanted from different habitats 

into culture. Further studies are needed to determine the extent to which these differences are genetically 

determined and fixed in the offspring. 
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