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Abstract 

The purpose of this research is to investigate how the climatic conditions influence the water 

content of the species Amaranthus retroflexus and Chenopodium album. The two species are 

noxious weeds spread all over the world and which grow rapidly especially in abandoned 

construction areas, people's gardens but also on agricultural lands among cultivated plants. 

Plant materials were collected from a single location during three different months of 2025. 

Humidity was determined by gravimetric method and the values obtained were correlated with 

the meteorological factors specific to each month. The determinations obtained highlighted the 

fact that there are considerable differences in humidity between plant parts and between months, 

indicating a direct link between temperature, precipitation and humidity.  

The results demonstrate the importance of climatic conditions in the adaptive capacity and the 

possibility of spreading of these invasive species. 
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Introduction 

The ability of plants to adapt to the direct and indirect impacts of climate change will have 

implications for extinction risks, agricultural and environmental sustainability, and food 

security. One biological response, driven by shorter winters, earlier growth, and longer droughts 

is that many species emerge and reproduce considerably earlier in the year [1,2].  

Amaranthus retroflexus L. (redroot pigweed) and Chenopodium album L. (lambsquartes) are 

fast-growing, weedy plants belonging to the Amaranthaceae family. Both are among the most 

common weeds in the world and are most commonly found in agricultural areas [3], where they 

lead to considerable issues They invade the crops they grow in and, due to their destructive 

development and allelopathic activity, make them highly competitive and result in reduced crop 

quality [4]. 

The two species are adapted to extremely poor and unpredictable environmental conditions, 

competing with other plants for nutrients, water, light and space [5]. The fact that plants have 

the ability to oscillate their morphological traits has been established as a favorable survival 

strategy, which has allowed plants to adapt to changing environmental conditions [6]. The way 

a plant develops is closely linked to the environment in which it grows [7]. For example, both 

the root [8] and the stem [9] can significantly modify their shape even in genetically identical 

plants, when exposed to different conditions. Thus, the same species can survive and thrive in 

varied habitats, due to its flexibility to adjust its morphology [10]. 

The aim of the work is to investigate how climatic conditions, air temperature, precipitation 

levels and humidity, influence the water content of the species Amaranthus retroflexus and 
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Chenopodium album. These two plants can provide important information about the 

adaptability and resistance of spontaneous vegetation to climatic stress. Analyzing the 

differences in humidity at the soil level and in the parts of the plant (soil, root, stem, leaves) 

allows a better understanding of how these species respond to environmental differences. The 

research contributes to a better understanding of the mechanisms by which plants from the 

spontaneous flora manage to maintain their competitiveness in agricultural crops, even under 

stress conditions.  

 

Experimental 

The plant samples were collected in 2025, from a single location in Timis County, Romania, 

Bazosul Nou (forest) for three months: June, August and September. Before analyzing them, 

the plants were washed very well with tap water and distilled water to remove dust and soil 

residues. After preparation, the plants were separated into different parts (soil, root, steam, 

leaves, flowers and seeds). 

The water content of the plant parts of Amaranthus retroflexus and Chenopodium album was 

determined by thermogravimetric analysis. The samples (≈5 g) were weighed and placed in a 

Sartorius thermobalance. The dehydration process was carried out at increasing temperatures, 

up to 110°C. The progressive weight loss was monitored in real time, which allowed the precise 

calculation of moisture and the evaluation of its distribution in the different plant parts. 

The weather records (temperature, precipitation, atmospheric humidity) of the studied months 

were extracted from official meteorological sources specific to the Timisoara region. The values 

were then processed and interpreted using statistical analysis, with the help of ChatGPT 

(version GPT-4o, part of OpenAI’s GPT-4 family, developer OpenAI, San Francisco, CA, 

USA) under human supervision ensuring accuracy and consistency throughout the study. 

 

Results and discussion 

For a better understanding about the relationship between climate and moisture content in the 

analyzed plant parts, Table 1 was created and based on this data three graphical representations 

were constructed. 

 

Table 1. The analyzed plant parts from Amaranthus retroflexus and Chenopodium album and 

meteorological conditions. 

 

 ARU% CAU% 

AvDT 

(°C)[11] 

PP[mm] 

[12] 

Soil J 28,16 13,09 17,4 8 

Root J 64,57 59,69 17,4 8 

Steam J 87,53 77,64 17,4 8 

Leaves J 84,78 81,67 17,4 8 

Soil A 6,16 3,16 23,26 25,5 

Root A 73,93 15,69 23,26 25,5 

Steam A 82,02 83,02 23,26 25,5 

Leaves A 7596 72,15 23,26 25,5 

Soil S 3,21 6,9 17,3 50 

Root S 64,27 50,27 17,3 50 

Steam S 71,28 53,55 17,3 50 

Leaves S 66,87 66,34 17,3 50 
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Legend: AR-Amaranthus retroflexus; CA-Chenopodium album; U%-moisture content; AvDT (°C)-

Average daily temperature (Celsius degrees); J-june; A-august; S-september; PP[mm]-precipitation 

[milimeter]. 

 

Table 1 shows that in June (J), moisture content were high in both plants, particularly in stems 

and leaves. In August (A), a noticeable decrease was observed in Chenopodium album 

(CAU%), more noticeable in roots and soil, while Amaranthus retroflexus (ARU%) maintained 

higher values. By September (S), moisture continued to decrease, but the differences between 

species became smaller, suggesting a possible merging in their adaptation to the climatic 

conditions specific to late summer. 

 

 
Figure 1. The influence of precipitation on humidity [13]. 

Legend: AR-Amaranthus retroflexus; CA-Chenopodium album; U%-moisture content; AvDT (°C)-

Average daily temperature (Celsius degrees); J-june; A-august; S-september; PP[mm]-precipitation 

[milimeter]. 

 

In June (8 mm), plants had higher water content due to residual soil moisture. In August (26 

mm), levels dropped as high temperatures offset rainfall. By September (50 mm), humidity rose 

slightly but stayed below June values. Figure 1 illustrates this relationship between rainfall, 

temperature, and plant water content. 
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Figure 2. Comparison of water content in different parts of Amaranthus retroflexus and 

Chenopodium album. 
Legend: AR-Amaranthus retroflexus; CA-Chenopodium album; U%-moisture content; AvDT (°C)-

Average daily temperature (Celsius degrees); J-june; A-august; S-september; PP[mm]-precipitation 

[milimeter]. 

 

In June, both species showed high water content across all plant parts, especially in stems and 

leaves, with only minor differences between them. Despite the low rainfall, the soil still held 

enough residual moisture to sustain these levels. By August, the situation had changed: rising 

temperatures caused a clear drop in water content, more pronounced in Chenopodium album, 

while Amaranthus retroflexus managed to keep higher values, particularly in its roots and 

leaves. While the amount of precipitation was higher than in June, their effect was limited by 

the heat specific to the month. In September, with the decrease in temperatures and the increase 

in the rainfall regime, the water level in the plants increased again, but without reaching the 

values of June. At the same time, the differences between the two species decreased, which 

suggests a similar adaptation to the end-of-summer conditions. 

 

Conclusion 

Temperature, a major factor influencing water content and the increase in average temperature, 

resulted in a decrease in humidity, especially in August, regardless of the amount of 

precipitation. Precipitation had a secondary and temperature-dependent effect; in months with 

more rain but high temperatures (August), water content remained low, suggesting that the 

beneficial effect of precipitation is canceled by thermal stress. Amaranthus retroflexus has a 

greater capacity to maintain moisture in leaves and stems compared to Chenopodium album, 

which gives it an adaptive advantage in variable climatic conditions. The spread of water in 

plant parts differs depending on the species and month, indicating differences in physiological 

strategies in the use of water resources, a perspective that may influence the competitiveness 

and spread of these invasive species. 
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