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ABSTRACT:  

The study investigates the impact of varying grazing 
intensities on the biochemical composition of Artemisia 

diffusa, a key species in rangeland ecosystems. Grazing, an 

essential ecological process, can significantly influence 
plant biochemistry, affecting both nutritional value and 

ecological interactions. This research was conducted in a 

semi-arid Karnabchul desert rangelands, where A. diffusa 

samples were collected from plots subjected to different 
grazing intensities: (low grazing and heavy grazing). 

Biochemical analyses focused on key constituents such as 

crude protein, fiber, carbohydrates including. The results 

indicated significant variations in the biochemical 
composition of A. diffusa across different grazing 

intensities. Light grazing led to a moderate increase in 

protein and carbohydrate contents, enhancing the plant's 

nutritional value. In contrast, heavy grazing caused a 
reduction in these protein and carbohydrate but significantly 

not change the concentrations of fiber, likely as a defensive 

response to grazing pressure. 
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1. INTRODUCTION 

 

All world, ensuring the integrity and stability of rangeland ecosystems, preserving the 

ecological and economic functions of rangelands is becoming one of the global social tasks [1]. 

Especially in nowadays climate change situation, the vegetation and soil cover of rangeland 

provide ecological services necessary for human life and make a significant contribution to 

global food security [2]. Accordingly, it is important to regularly monitor the natural state of 

rangelands, to identify ecological and physiological indicators of regressive changes occurring 

in the plant community, and to develop measures to prevent degradation processes and preserve 

the natural state of rangelands is important [3].  

Changes in the natural state, productivity and nutritional parameters of rangeland plant 

communities under the influence of overgrazing, the chemical composition of nutritious 

dominant species in rangelands with different of livestock grazing intensities, the quantitative 

and qualitative indicators of plant substances at different levels undergoing changes [4]. 

Overgrazing threatens the preservation of ecosystems by excessive defoliation or trampling of 

vegetation and indirectly increases the impact on soil structure, which leads to the acceleration 

of desertification processes [5]. Different levels of grazing lead to negative changes in the 

structure, physicochemical, moisture, and organic matter of the rangeland soil [6]. As a result 

of the trampling of the surface layer of the soil by livestock hooves, it makes it difficult to  

restore the soil as a result of the intensification of soil erosion processes [7, 8]. The eating of 

the morphological parts of plants by livestock, and the cutting of bushes and semi-shrubs by 

people as firewood accelerated the degradation processes of rangeland ecosystems. Such 

anthropogenic factors have a negative effect on the growth and development of plants, 

especially in arid regions [9]. Overgrazing by livestock can lead to the degradation of the 

rangelands and create conditions that are favorable for invasive species [10].  

In addition, climate change, that is, an increase in temperature, can have a negative effect on 

plants. According to the International Panel on Climate Change (IPCC), global temperatures 

are expected to increase by 1.0-3.7 °C by 2100 [11]. The combined effects of climate change 

and overgrazing on plant productivity, phenology, and ecosystem characteristics are also 

known from the literature [12, 13]. Several studies of geothermally heated areas in Iceland 

show that soil warming affects plant phenology, with plant phenology accelerating with 

increasing temperature [14]. For example, early flowering in spring and not continuing a long 

growing season [15, 16]. 

Natural rangelands have served as the main source of food for both natural herbivores and 

livestock during the past centuries in Uzbekistan [17]. The policy of gross collectivization of 

agriculture that was carried out by the former Soviet government in the 1930s disrupted the 

ancient nomadic pastoral system in Uzbekistan and its centuries-old traditions in the rangeland 

areas [18]. The policy of gross collectivization of agriculture lasted from the 1930s to the 1990s 

[19]. More than 21 million ha are used as rangelands in Uzbekistan, which is about 52% of the 

country's total land area [18, 20]. Unfortunately, 50-78% of existing rangelands have been 

degraded due to overgrazing [9]. Unsustainable grazing and trampling, especially around 

settlement areas, cause biodiversity loss and rangeland degradation [21]. Such livestock 

overgrazing is at present also a problem in many countries of Central Asia [22, 23].  

One of the main reasons for the deterioration of the recent natural condition of rangelands in 

Uzbekistan is the sharp increase in the number of livestock [19]. It has been growing steadily 

over the last 30 years. For example, 10 million heads of small-horned cattle and 5 million heads 

of large-horned cattle were kept at farms in 1990, but this number had increased to 23 and 15 

million by 2020 respectively [24]. This has clearly posed an increased anthropogenic pressure 

on the rangelands (Rahimova 2019), together with the negative effects of rapid climate change 

[25].  
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Such a complex situation calls for the development of sustainable rangeland management 

practices based on sound scientific knowledge. 

 

2. MATERIALS AND METHODS 

 

Site description 

The Karnabchul semi-desert stretches 120 km from west to east in the territories of Samarkand 

and Navoi regions of Uzbekistan, the average width is 40-50 km, the average elevation above 

sea level is 300 m, there are several rows of hills from the southeast to the northwest, which 

are separated from each other by dry streams [26]. Karnabchul semi-desert is located at the 

foot of the Zyrubulok mountains according to its natural-geographical location (Fig.1).  

 

 
Figure 1. Location and elevation indicators of study sites of Karnabchul semi-desert of 

Uzbekistan. 

 

In the south of Karnabchul, the Karshi steppes border the Bukhara oasis from the west and the 

Jom hills from the east, with a total area of 500,000 ha [18]. In the part of the Karnabchul semi-

desert located in the Samarkand region, there are large settlements such as Sepki, Tim, Agron, 

Sakhoba, Tutli, and Gobdin [27]. The climate of the Karnabchul semi-desert differs from the 

dry continental climate of all the deserts of Central Asia [28]. The average annual temperature 

is +17.1°C (Fig. 2). The average temperature in June-July is 29-35°C, the lowest temperature 

is observed in December and February, sometimes it drops to minus 10-20°C, the average 

annual amount of precipitation is 140 mm [29]. According to the modern Köppen-Geiger 

classification, the natural climate of the Karnabchul semi-desert belongs to the cold arid desert 

climate region [30]. 
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Figure 1. rainfall and temperature of the studied area, the blue line is  rainfall, and the orange 

line is temperature. 

 

Experimental Design. The samples were studied in the laboratory of the Chemistry of High-

Molecular Plant Substances of the Academy of Sciences of the Republic of Uzbekistan. 

The plants used as the object of study were Artemisia diffusa - No. 1 - low grazing, No. 2 heavy 

grazing. 

Protein was determined using the accelerated Kjeldahl method with Nessler reagent [31]. 

Quantitative determination of protein. Apparatus, materials and reagents. FEC or SF, 

laboratory mill, analytical balance with an accuracy of 0.0001 g, filter paper, white tape, conical 

funnels, 50 ml volumetric flasks, sodium hydroxide, sodium potassium tartrate (Rochelle salt), 

Nessler's reagent, distilled water, sulfuric acid concentrated, concentrated hydrogen peroxide. 

 

Conducting analysis. Determination of protein content in samples No. 1 and No. 2 was 

determined after preliminary mineralization of the sample with sulfuric acid, followed by 

determination of protein nitrogen with Nessler’s reagent. To identify the protein, samples were 

ground into powder using an electric mill until the cell walls were destroyed, obtaining a 

homogenate. Weighed samples were taken from the prepared samples into heat-resistant flasks, 

concentrated sulfuric acid H2SO4 ( 1.84 g/cm) was added and decomposed on a sand bath or 

hot plate, avoiding violent boiling. The end of the mineralization process was the receipt of an 

absolutely transparent, colorless solution. In the prepared samples, the protein content was 

determined by the colorimetric method with Nessler's reagent at a wavelength of 400 nm. on 

the spectrophotometer V-5000 Metash. [32]. 

 

Fiber release. 

Samples crushed to a size of 5-6 mm. 3 g of the plant (crushed and dried) were poured into 50 

ml of the mixture (HNO3 conc. -20 mm and 400 ml of 80% CH3COOH) boiled for 45 minutes, 

the fiber was filtered, washed with 50 and 80% alcohol until neutral; dried. Isolation of the sum 

of high molecular weight polysaccharides: 

 

Isolation of low molecular weight carbohydrates. Water-soluble, pectin substances and 

hemicelluloses. Dried and crushed raw materials, 20 g each, were extracted with boiling 820 

alcohol for 30-45 minutes. Twice (150 ml, 100 ml) 
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The extracts were combined, evaporated to a small volume and analyzed by paper 

chromatography, on FN paper - 11, system -n-butanol - pyridine - water (6:4:3), developers 

acid aniline phthalate for hexoses and 5% urea solution for identifying fructooligosaccharides 

( FOS), sucrose and fructose. 

 

Isolation of high molecular weight carbohydrates. The remaining raw materials after 

extraction with 820 alcohol were treated with a 5% NaOH solution twice, 150 and 100 ml at 

room temperature, constantly stirring for 30-45 minutes. The extracts were combined, 

neutralized with 50% CH3COOH, then dialyzed against water for 48 hours. Next, the solutions 

were evaporated to a small volume and precipitated with alcohol (960) in a ratio of 1:3, the 

precipitates were separated by filtration, washed and dried with alcohol. 

 

Data analysis. 

For all analyses, the statistical software R was used (R Development Core 2023, version 4.2.2). 

The obtained results were checked separately for each grazing intensity and soil condition using 

ANOVA analysis. ANOVA test indicates that the mean difference exceeds the least significant 

difference (P<0.05) across all treatment levels. Significant interactions indicate that there are 

also significant responses between the treatment levels. 

 

3. RESULTS 

 

The biochemical composition of plants is one of the main factors that indicate its nutritional 

value. It is possible to determine the nutritional needs of livestock and develop a scientifically 

based system of rational grazing only when the biochemical composition of rangeland plants 

is known. This, in turn, increases the potential productivity of animals and serves to increase 

the efficiency of the use of nutrients. Currently, scientists have studied the biochemical 

composition and other nutritional properties of rangeland nutritious plants [33]. In recent years, 

scientists have studied the biochemical properties of non-traditional nutritious plants under the 

conditions of introduction in the Aral Bay region, and are trying to implement measures for 

production [34]. However, in recent years, there have been no studies on changes in the 

biochemical composition of A. diffusa, which is the main nutritious plant in Karnabchul semi-

desert rangelands, depending on the changes in different grazing conditions. In the course of 

our research, the biochemical status of A. diffusa was studied in rangelands with high and low 

grazing intensities.  

ANOVA analysis of the results of our study revealed that the of grazing intensities has a 

significant effect (p<0,05. Tabele 1).  

 

Tabele 1. Assessment of grazing intensities, biochemical composition and combined effects 

ANOVA F-qiymat P-qiymat 

Grazing intensities 402,8 <0,038 

Biochemical composition 821,4 <0,001 

Grazing intensities x Biochemical composition 564,1 <0,023 

 

When determining the biochemical status of A. diffusa, changes in the amount of main proteins, 

total nitrogen, total low-molecular and high-molecular carbohydrates were determined. 

Carbohydrates are the main energy sources and components of plants. Proteins play a role in 

carbohydrate metabolism, such as enzymes involved in glycolysis, gluconeogenesis, or the 
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pentose phosphate pathway. Protein changes can affect these metabolic pathways and thus 

affect the total carbohydrate content of the plant. Proteins in A.diffusa in the pastures at the 

initial grazing intensity of cattle amounted to 6,83%. From the analysis of the obtained results, 

it was found that one g of A. diffusa contains an average of 4.3% proteins in rangelands with a 

high grazing intensities. It was found that the amount of proteins of A. diffusa in rangelands 

with high intensity of livestock grazing differs significantly from rangelands with low grazing 

intensities (Table 2). 

 

Table 2. Results of analysis of total proteins of Artemisia diffusa in rangelands with low 

and high grazing intensities 

Plant species Grazing intansities Protein content, % Nitrogen content, % 

Artemisia diffusa Low grazing 6,87±0,45 1,09±0,15 

Artemisia diffusa High grazing 4,3±0,02 0,68±0,01 

 

The amount of analyzed protein was found to contain 1,09% of nitrogen in A. diffusa from 

rangelands at the of low grazing intensities. It was found out from the results of the analysis 

that the protein obtained from A. diffusa in rangelands with a high grazing intensities is 0,68% 

nitrogen on average. With the increase of livestock grazing intensities, the amount of protein 

decreases significantly. The results of this study show that excessive livestock grazing 

significantly reduced total nitrogen content in annual leaves and assimilatory of A. diffusa 

dominant species compared to low grazing intensities. This may be due to livestock consuming 

important vegetative parts of A. diffusa, which leaves less reserve for regrowth and lowers total 

protein concentration. A high protein content usually indicates good forage quality. The 

decrease in protein content indicates that the forage quality of A. diffusa is impaired at high 

grazing intensities. This shows that the increase in grazing intensities has a negative effect on 

the protein composition of A. diffusa. High grazing intensities may result in reduced growth or 

metabolic processes, leading to reduced protein synthesis or accumulation. Proteins in one g of 

A. diffusa in pastures with low grazing intensities were 6.87%. 

 

In the analyzed amount of protein, it was found that one g of A. diffusa in rangelands at the 

low grazing intensities contains 1,09% nitrogen. Analysis of the protein content of A. diffusa 

in rangelands with high of livestock grazing intensities revealed 4,3% proteins and 0,68% 

nitrogen during research. It was found that the amount of total carbohydrates in the nutritious 

A. diffusa of Karnabchul desert rangelands at low and high levels grazing intensities was 

significantly influenced by livestock grazing intensities. It was found that low and high levels 

of livestock grazing intensities affect the amount of total carbohydrates of A. diffusa. It was 

revealed from the results of the analysis that at low levels of grazing intensities, the amount of 

low molecular weight carbohydrates is 5% per one gram of dry weight. At high levels of 

grazing intensities, the amount of low-molecular carbohydrates per one g of dry mass was 

found to be 3,3% (Table 3). 

 

Table 3. Results of total carbohydrate analysis of Artemisia diffusa in low and high of 

livestock grazing intensities 

Plant species 
Grazing 

intansities 

Low Molecular 

Carbohydrates 

% 

High molecular 

carbohydrates, 

% 

Fiber % 

Artemisia diffusa Low grazing 5,0±0,35 13,5±0,62 40,0±2,2 

Artemisia diffusa High grazing 3,3±0,5 7,5±0,42 38,3±1,7 
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Analyzing our results, different levels of grazing intensities affect the composition of 

carbohydrates in the diet of A. diffusa, with low grazing intensities leading to higher 

percentages of low and high molecular weight carbohydrates. Low molecular weight 

carbohydrates are mostly simple sugars and soluble forms of carbohydrates. The decrease in 

their content under high grazing intensities suggests that plants can use these sugars for 

immediate energy or convert them into other forms to cope with grazing stress. Different levels 

of grazing intensities have a significant effect on the content of high molecular carbohydrates 

of A. diffusa. At low levels of grazing intensities, it was found that the amount of high-

molecular carbohydrates is 13,5% based on one gram of dry weight. At high levels of grazing 

intensities, a significant reduction of 7,5% of the dry mass of 1 gram of A. diffusa was 

observed. The amount of total fiber was observed to decrease due to changes in different levels 

of grazing intensities. At low levels of grazing intensities, it was found to be up to 40% of one 

gram of dry mass, while at high levels of grazing intensities, the amount of total fiber decreased 

to 38,3%. The data obtained during the research show changes in the total carbohydrate content 

and fiber content of A. diffusa depending on the of livestock grazing intensities. These changes 

are important for assessing the nutritional quality of the forage and its potential nutritional 

value for grazing intensities. An increase in the of grazing intensities leads to a decrease in 

easily digestible carbohydrates and can increase the proportion of more complex carbohydrates 

and fibers in the plant. According to research conducted by a group of Chinese scientists, 

overgrazing in rangelands changed the activity of enzymes related to nitrogen assimilation, 

resulting in a decrease in the amount of proteins and nitrogen [35]. 

 

4. CONCLUSIONS 

 

Grazing intensity significantly affects the biochemical composition of Artemisia diffusa. These 

biochemical changes have profound effects on plant health, reproduction, and the broader 

ecological context. High intensities of animal husbandry has led to depletion of essential 

nutrients such as proteins and carbohydrates as livestock consumption increases.  These 

findings underscore the importance of considering biochemical responses in the management 

of grazing systems to promote sustainable agriculture and ecosystem health. Further research 

is needed to better understand the changes in the biochemical composition of grazing 

intensities. 
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