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ABSTRACT

The amount of water in the soil determines soil moisture. Soil moisture is not constant. It depends on soil texture, rainfall, groundwater, soil hydraulic

conductivity, soil water retention, soil water infiltration, precipitation and interception. Changes in soil moisture cause different conditions for plants

that have to adapt to different amounts of water in the soil within their living conditions during the growing season. We chose Impatiens parviflora for

phytoindication of soil moisture by plants, and the parameter we determined was the dry matter weight. We chose two different research sites with

different soil moisture. We found a difference in dry matter weight depending on soil moisture. We determined a higher dry weight of 0.13 g.g-1 at the

research site with measured lower soil moisture, and a lower dry weight of 0.11 g.g-1 was determined at the research site with measured higher soil

moisture.
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RESEARCH OBJECTIVE

The aim of the article was to determine, through scientific research, the selected plant Impatiens parviflora to phytoindicate soil moisture through the

selected parameter dry matter content.

A comprehensive study of the relationships between plants, plant communities and abiotic environmental factors is particularly important for

understanding the consequences of changing environmental conditions. The response of plants to current environmental changes is flexible, because

plants can change the number and size of plant organs, they can allocate and re-allocate storage substances to various meshes.

METHODS AND DATA (RESEARCH AREA)

The determination of the methods and the selection of the research area were key to the research of the influence of soil moisture on

vegetation. To measure soil moisture, we used the TRIME-FM device, which is intended for mobile use in the field. At selected

research points within the research area, we placed tubes designed to measure soil moisture with a Tube Probe T3 sensor in the soil.
The sensor is adapted for measuring soil moisture in a tube. Soil moisture was measured in 10 cm steps to a soil depth of 30 cm. Soil

moisture measurements took place at approximately the same time intervals from 30.5.2022 to 5.9.2022. We processed the measured

soil moisture data into a graphic display. We selected the plant Impatiens parviflora for the phytoindication of soil moisture research

and selected research points for soil moisture measurement based on its growth locations. On the collection day of 20.7.2022, we

collected 12 pieces of Impatiens parviflora leaves from each research point. We collected the leaves in soaked paper napkins due to

the saturation of the leaves for 24 hours after collection. After 24 hours, we weighed the leaves on analytical scales and found the

saturated weight of the leaves. After weighing, we put the leaves separately in a dryer and dried them at a temperature of 80 °C for at

least 48 hours. This is how we found the dry weight of the leaves. To calculate the dry matter content of Impatiens parviflora leaves,

we used the following calculation: dry matter content of leaves = dry weight of leaves / saturated weight of leaves (kg.kg−1). The

Lieskovec research area was in Bratislava - Podunajske Biskupice.

RESULTS AND DISCUSSION

From the time period from 30.5.2022 to 5.9.2022, we measured data on soil moisture at the research points. From a comparison of the average

values measured for soil depths from 10 cm to 100 cm after 10 cm, we found lower soil moisture values at research point 1 than at research point 2,

which is also confirmed by the average data for the entire measurement period and for the entire depth from 10 cm up to 100 cm soil moisture

measurement. Research point 1 and 2 are several meters apart and we measured different soil moistures. The reason why higher soil moisture was

measured at research point 2 is the influence of groundwater and its displacement due to capillary forces that act on water in the soil. Research point 2

was located in the channel (6 meters below ground level than research point 1) for flooding the Lieskovec site. It follows from the above that at

research point 2 the influence of groundwater is more significant. The proof is the measured values of soil moisture, which increase towards the depth

of the soil.

By comparing the average values of the weight of dry matter in the leaves, we found a significant difference. At research point 1, where the average

soil moisture is lower, we determined a higher dry matter weight. The higher dry weight is caused by the redistribution of substances in the body of

the plant and the formation of plant tissue due to the lower humidity during the growing season at its place of growth. The explanation of the greater

dry weight of the plant in a drier place of growth can be found in the so-called succulents that have adapted to dry conditions in the place of growth

by forming leathery leaves. The determined higher weight of dry matter determines the lower amount of water in the leaves, which evaporated during

drying in the drying oven, and conversely, the lower amount of dry matter determines the higher value of water that is found in the leaves in the

natural environment.

Impatiens parviflora

Graphs of measured and calculated average values of soil moisture with marked date of leaf collection for determination of dry matter for the growing season of Impatiens 

parviflora from 30.5.2022 to 5.9.2022.

Soil depth (cm) 
Average soil moisture (%) 

Research point 1                     Research point 2 

10 cm 15,31                                   18,46  

20 cm 15,6                                     17,92 

30 cm 15,59                                   18,12 

40 cm 

50 cm 

60 cm 

70 cm 

80 cm 

90 cm 

100 cm 

Average from 0 cm to 100 cm 

16,19                                   18,07 

14,59                                   19,42 

14,45                                   21,38 

15,96                                   23,18 

17,1                                     24,33 

17,55                                   28,16 

17,38                                   31,47 

15,97                                   22,05 

 Table. average soil moisture at depths from 10 cm to 100 cm in 10 cm 

increments and average soil moisture at a soil depth from 10 cm to 100 cm 

for the growing season of Impatiens parviflora from 30.5.2022 to 5.9.2022

CONCLUSION

We chose Impatins parviflora for phytoindication of soil moisture by plants, and the parameter we determined was the dry matter weight. We chose

two different research sites with different soil moisture. We found a difference in dry matter weight depending on soil moisture. We determined a

higher dry weight of 0.13 g.g-1 at the research site with measured lower soil moisture, and a lower dry weight of 0.11 g.g-1 was determined at the

research site with measured higher soil moisture.
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