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Article 
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Jan Broda *, Andrzej Gawłowski, Monika Rom, Tomasz Kukulski and  
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Faculty of Materials, Civil and Environmental Engineering, University of Bielsko-Biala, Willowa 2, 43-309 

Bielsko-Biala, Poland 

* Correspondence: jbroda@ubb.edu.pl; Tel.: +48 33 8279117  

Abstract: The application of wool as mulch in strawberry cultivation was analysed to find a solution for the 

rational use of wool from mountain sheep. In the plantation, the experimental plots mulched with wool, straw 

and bark were appointed. The plots were monitored during the experiment, while the soil temperature and 

moisture content were measured. The data collected in two-hour intervals were analysed, taking into account 

air temperature and falls registered in the local meteorological station. Additionally, the progress of mulch 

biodegradation was tracked. The changes in the wool morphology that occurred by biodegradation were 

observed during microscopic examinations using the Scanning Electron Microscope (SEM). It was stated that 

wool mulch plays an essential role in thermoregulation of the soil surface, prevents the overheating of the soil 

during the summer heat and protects it against excessive cooling during cold nights. The wool mulch 

minimises the fluctuations between the soil’s day and night temperature. The fluctuations do not exceed 2 - 3 

degrees on hot summer days, which are five times smaller than for the control plot. The wool retains large 

amounts of rainwater several times its weight. The water is then slowly released, providing the growing plants 

a moist environment during a longer rainless period. Moreover, wool is difficult to biodegrade and maintain 

its properties for a long time, lasting longer than one vegetation season. Compared to straw and bark, the 

temperature fluctuations recorded for wool are two times smaller, and its effectiveness in water management 

is considerably better. The beneficial impact of the wool mulch ensuring favourable conditions for strawberry 

growth was explained by the specific wool structure and its unique properties.  
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1. Introduction 

Strawberries are among the most popular fruits worldwide, valued for their delightful flavour 

and aromatic qualities. In cultivation, carried out in different parts of the world, a mulching of 

strawberry plants is commonly applied. The application of mulch has several benefits, which increase 

the yield and quality of strawberry fruits. The mulch helps suppress weed growth around strawberry 

plants, reducing competition for nutrients, water, and sunlight [1,2]. The mulching materials spread 

around the plants directly protect the soil against the action of wind and solar radiation. The mulch 

regulates the soil temperature, keeping it cooler on hot summer days and warmer in cold weather. 

The mulch reduces water evaporation from the soil surface and helps retain moisture, which is 

essential for shallow strawberry roots susceptible to water deficit [3–5]. During heavy rains, mulch 

prevents rainwater from leaching nutrients and reduces soil erosion, which can damage and expose 

strawberry roots. Additionally, mulch prevents fruits from coming into direct contact with the soil. 

Thus, mulch helps control diseases and pests more significantly, reduces the risk of fruit rot, and 

helps keep them clean. 

For many years, in the cultivation of strawberries as a common mulching material, plastic mulch, 

mainly polyethylene film, was applied [6–8]. Applying synthetic materials generates massive non-

biodegradable waste and potential pollution of the soil with plastic residues. Due to environmental 

concerns, plastic mulch must be eliminated, and biodegradable and renewable materials should be 

applied instead. In the literature, numerous examinations on the application of straw, shredded 

leaves, grass clippings, wood chips, bark, paper, or cardboard are reported [9–12]. All mentioned 
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mulching materials are plant-origin, which are composed of cellulose. Under natural conditions, 

these materials decompose relatively quickly in less than one year [13]. 

The alternative to using plant-origin materials is the application of organic materials of animal 

origin. The natural potential material that could be used is wool obtained annually by sheep shearing. 

Nowadays, wool obtained from local breeds, once a precious raw material for producing textiles, is 

often discarded and treated in many countries as a waste of sheep farming. New application areas 

have been explored for this wool, and several new products have been developed. The highest 

importance has gained thermal and acoustic insulating materials, geotextiles and fertilisers [14–20]. 

Applying wool as mulch is the next possible option.  

The literature presents a few studies on using sheep wool for mulching strawberries, lettuce, 

eggplant, and pepper in different soil types. It is reported that wool, similar to other mulch materials, 

suppresses weed growth, regulates the microclimate in the plant's root zone, prevents soil erosion, 

and impacts the soil's microbial activity [21,22].  

Like cellulosic mulching materials, the wool gradually degrades in a humid environment in 

contact with the soil, adding to it organic matter. In contrast to cellulose-based materials, wool is 

more resistant to enzymatic attack due to the compact structure of wool keratin, and therefore, its 

bio-degradation occurs relatively slowly [23]. In contact with soil, wool decomposition lasts much 

longer, usually longer than one vegetation season [24]. During wool biodegradation, the keratin is 

decomposed into nitrogen-rich organic compounds.  The compounds are gradually released into the 

soil, significantly improving soil fertility and promoting intense plant growth [25]. Additionally, 

wool has better thermal insulation properties and higher water absorption capacity than cellulosic 

materials. Due to these unique properties, wool mulch should provide better soil thermoregulation 

and help retain moisture more effectively.   

Continuing previous research on the rational use of local resources of coarse wool obtained from 

mountain sheep, the possibility of using wool as a mulch in strawberry cultivation was tested. The 

test plots covered with wool and other plant-origin materials were prepared, and the effectiveness of 

wool mulch in regulating soil temperature and moisture content compared to other traditional 

organic mulch materials was examined. Simultaneously, the course of wool biodegradation was 

tracked while the changes in wool morphology were analysed.   

2. Materials and Methods 

2.1. Preparation of Experimental Plots 

The effectiveness of wool as mulching material was examined in experimental plots prepared in 

strawberry plantations of the Ducat variety. The plots were situated in southern Poland in the Silesian 

region, at the foothills of the Beskids Mountains, at an altitude of 360 m above sea level (GPS 

coordinates: 49.7351592, 18.6734962).   

The site was located in a temperate climate zone. According to data from the local meteorological 

station collected in the 30-year normal period 1991-2020 and calculated according to the WMO 

Guidelines on the Calculation of Climate Normals, the average annual temperature in this place 

equals 9°C, while the rainfall reaches 998 mm. The summers are mild, sunny and partly cloudy, with 

frequent showers and thundershowers. In the summer months, June and July, the average 

temperature is 16.8 °C and 18.5 °C, respectively. July has the highest number of rainy days. The 

average rainfall in this month is the highest in the year and equals 143.2 mm. The winters are freezing, 

snowy, windy, and mostly cloudy. In the winter months, January and February, the average 

temperature drops to -0.9 and 0.2 °C, respectively [26].  

Four plots with an area of 5 m2 in soil of average quality and a pH of 5.5 were prepared. In each 

plot, the strawberry seedlings were planted at an interval of 40 cm in two rows 60 cm apart. The 

greasy wool of mountain sheep not subjected to any additional treatment was spread between 

seedlings on the field's surface, forming a layer of ca. 5 cm thickness. The wool layer was covered 

with a thin layer of bark to avoid being blown away by the wind. The control plot without mulch and 
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plots covered with other traditional mulch materials, such as straw and bark, were prepared for 

comparison (Figure 1). 

  
(a) (b) 

Figure 1. The experimental plot mulched with various materials in a strawberry.plantation: (a) wool 

+ bark; (b) straw.   

The plots were established in the summer of 2022. During the experiment, the plantation was 

maintained in natural conditions without additional irrigation. 

2.2. Methods  

The plantation was regularly monitored during strawberry growth and harvest and later during 

autumn and winter. At this time, the microclimate on the soil's surface was controlled. For this 

purpose, the HOBO MX Soil Moisture and Temperature (MX2307) data loggers were installed. The 

soil moisture and temperature measurements were carried out in the thin soil subsurface layer at a 

depth of 10 cm regularly in two-hour intervals. The logged data were transmitted wirelessly and 

collected on a computer.  

Data registration was initiated in May 2023, approximately one month before the strawberry 

harvest. In the following months, data on temperature and soil moisture were collected. Additionally, 

historical data on air temperature and falls registered in the local meteorological station were used to 

analyse the results. 

The paper presented the results of measurements during strawberry ripening and harvest in 

June 2023 and dormancy in January 2024. The months were chosen for analysis to demonstrate the 

mulch's impact on soil thermoregulation and moisture in summer and winter, during and beyond 

the vegetation season. 

     During the experiment, wool samples were periodically taken for microscopic observations. 

Before observations, the wool was mechanically cleaned from the remnants of soil and then covered 

with a thin layer of gold in the Leica EM ACE 200 low-vacuum coater (Wetzlar, Germany). The 

observations were carried out with the high-resolution Phenom ProX SEM microscope 

(PhenomWorld, Netherlands), operated in a backscattered electron mode. 

 

3. Results 

3.1. Soil Temperature  

Figure 2 presents the results of temperature measurements in June 2023, at the beginning of 

Polish summer and the time for strawberry harvest. This month, the daytime air temperatures ranged 

between 20 and 30 °C. The day temperature of the soil for plots not covered with mulch fluctuated 

following air temperatures and reached values between 20 and 25 °C. In the hottest days, between 20 

and 23 June, the soil temperature was the highest and exceeded 25 °C. For plots covered with mulch, 
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the day temperatures of the soil were significantly lower. On average, the soil temperature for 

mulched plots was a few degrees lower than that of the control plot. For some days, the difference 

exceeded even 5 degrees.  

Cold nights with temperatures below 15 °C occurred throughout the month. For a few nights, 

the temperature decreased rapidly, reaching only 5 °C. As the air temperature dropped at night, a 

corresponding decrease in soil temperature was observed. In the control plot, which was not covered 

with mulch, the night temperature decreased more strongly. For mulched plots, the decrease in night 

temperature was lower. Almost every day, the night temperature was approximately two degrees 

higher than that of the control plot. 

. 

(a) 
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. 

(b) 

Figure 2. Daily temperature graph during June 2023; (a) the air temperature measured in the local 

meteorological station; (b) soil temperature recorded for experimental plots. 

For the whole month, the difference between day and night temperatures ranged between 10 

and 15 degrees, which is exceptionally high for the temperate Polish climate. For the control plot, the 

differences in soil temperatures were on the same level as those in the air temperature (Figure 3).    

 

. 

Figure 3. The daily difference in soil temperature for plots mulched with various materials in June 

2023. 
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The differences between day and night soil temperatures were twice or three times lower for the 

mulched plots. When comparing different mulch materials, the most minor differences occurred in 

plots covered with wool. In this case, the difference between day and night soil temperatures for 

several days equalled only 2 or 3 degrees. The difference was slightly higher on other days, not 

exceeding 5 degrees. For plots mulched with straw and bark, the average difference fluctuated 

around 5 degrees.   

     Figure 4 presents the results of temperature measurements in January 2024 in the middle 

of winter. At the beginning and end of January 2024, plus temperatures were recorded. During the 

day, the air temperature ranged from 0 to 10 °C, while at night, it oscillated around 0 °C. In the middle 

part of the month, between 7 and 15 January, the temperature dropped below 0 °C. The day 

temperature dropped below -5 °C in a few days, and night temperatures reached almost -20 °C.   

 

 
(a) 
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(b) 

Figure 4. Daily temperature graph during January 2024; a/ the air temperature measured in the local 

meteorological station; b/ soil temperature recorded for experimental plots. 

     At the beginning of the month, according to the air temperature, the soil temperature 

ranged between 2 and 6 °C. Then, the soil temperature decreased to 1 °C with the beginning of the 

frosty days. In the days of the heaviest frost, when the air temperature at night reached -20 °C, the 

soil temperature remained unchanged. During this period, the field was covered with a layer of snow 

with a thickness of 12 cm. After a few warmer days, by light frosty days with temperatures oscillating 

around 0 °C, the soil temperature dropped to a temperature close to 0 °C. In the last week, the soil 

temperature rose with the air temperature to 3 - 4 °C and then slightly decreased to 1 - 2 °C. 

The soil temperature was above zero throughout the month, so the soil remained unfrozen. 

When the field was covered with snow in the middle of the month, the day and night temperatures 

were even each other, so no differences between day and night temperatures were detected. At this 

time, the soil temperature was minimally lower for plots mulched with bark and wool. Differences 

between day and night temperatures were observed during the snowless periods at the month's 

beginning and end. For most days, the differences were slight and did not exceed 2 degrees. 

Differences in day and night temperatures were similar for both control and mulched plots. 

Compared to summer months, the observed differences in the soil temperature were a few times 

smaller (Figure 5). 
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. 

Figure 5. The daily difference in soil temperature for plots mulched with various materials in June 

2023. 

3.2. Soil moisture  

 

     Figure 6 presents the registered data concerning atmospheric precipitation and soil 

moisture in experimental plots in June 2023. This month, the total precipitation was 45 mm, much 

less than the average rainfall for this area. Throughout the month, the more extensive rainfall above 

12 mm was registered on two rainy days, which occurred approximately two weeks apart in the first 

and second half of the month. Between these days, a period without or only light rain was noted. 

Then, at the end of the month, a few rainy days with low precipitation below 4 mm were recorded.  

 

(a) 
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(b) 

Figure 6. Daily rainfall and soil moisture during June 2023; (a) the fall registered in the meteorological 

station; (b) the soil moisture for experimental plots. 

     A rapid increase in soil moisture was detected on days with heavy rainfall. On 9 June, the 

day of the most intense rain, the soil moisture jumped to 0.3 m3/m3 for all unmulched and mulched 

plots. Then, after the rainfall stopped, the soil moisture gradually decreased. On the dry days between 

10 and 20 June, before the second day with higher precipitation, the moisture content gradually 

decreased to 0.12 m3/m3 for the control plot. For mulched plots, the soil moisture decreased to 0.18, 

0.15 and 0.03 m3/m3 for wool, bark and straw, respectively.  The moisture content in the plot mulched 

with wool decreased slowly, much slower than in the control plot and in the plots covered with bark 

and straw.   

     Figure 7 presents the data of atmospheric precipitation and soil moisture in experimental 

plots measured in January 2024, during the middle of winter. The total fall reached 53 mm. In the 

first five days, slight rainfall was recorded for each day. On 7 January, with the decrease in 

temperature, snowfall occurred. The 12 cm thick layer of snow remained unchanged until the end of 

the frosty period. After that, with the increase in temperature, the snow melted, and several days of 

light rain were recorded.  
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(a) 

 

(b) 

Figure 7. Daily rainfall and soil moisture during January 2024; (a) the fall registered in the 

meteorological station; (b) the soil moisture for experimental plots. 

    During January, the soil moisture for the control plot remained constant at a high level of 

0.45 m3/m3. The high moisture remained unchanged for the month, independently of rain or snow 

precipitation. The plot mulched with straw had moisture similar to the control plot. The soil moisture 
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for the plot mulched with bark and wool was significantly lower, reaching 0.40 and 0.30 m3/m3, 

respectively.  

 

3.3. Wool Morphology 

     The wool used for mulching was obtained from mountain sheep. The fibres have diameters 

between 20 and 90 m and lengths between 30 and 120 mm. The morphology of raw wool is typical 

for coarse wool obtained from local primitive breeds. The outer cuticle layer of the fibres is formed 

from flat cells forming characteristic scales arranged in a mosaic pattern on the surface (Figure 8a).  

The inner cortical layer, the main component occupying an essential part of the fibre cross-

section, is formed from spindle-shaped cells. Additionally, for many fibres in the central part, the 

inner medulla with a diameter between a few to a dozen µm is observed (Figure 8b). Apart from 

these fibres, a small amount of so-called kemp, for which the medulla is more than half of the cross-

section, is encountered. The medulla is formed from empty cells or cells filled with air.   

  
(a) (b) 

Figure 8. The morphology of the mountain sheep wool; (a) scales occurring on the fibre’s surface;. 

(b) the cross-section of medullated fibres. 

     When the mulch was spread on the soil, the wool showed no signs of mechanical or 

biological damage. For all fibres, microscopic observations revealed that the edges of the scales were 

well adhered to the fibres, and their surface remained smooth without cracks and holes.  
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(a) (b) 

Figure 9. The development of fungi in the wool mulch: (a) fungi colonised on the surface of the fibres; 

(b) the mycelium located between fibres. 

     During the strawberry vegetation, the wool mulch remained physically unharmed for 

several months and did not show external signs of damage. At the end of the season, the first 

discolouration of wool appeared. Simultaneously, the fibres became fragile and could easily be torn 

in hands. 

     During microscopic observation, fungi colonised on the surface of the fibres were observed 

(Figure 9a). With time extension, the number of fungi significantly increased. Simultaneously, intense 

mycelium growth was observed in the space between fibres. After the following months, the 

mycelium, forming a network of branching, tube-like filaments a few µm in diameter, became denser 

and filled almost the entire available space (Figure 9b). 

     With the emergence of fungi, the biological decomposition of wool was initiated. Initially, 

in many places on the surface of the fibres, irregularly distributed fine holes with a diameter of less 

than 1 m appeared. The visible holes were the entrances of deep channels running into the inner 

part of the fibres. Later, numerous holes formed a system of interconnected channels and pores, 

transforming the compact wool structure into a perforating substance (Figure 10a).  In addition to 

the system of inner channels and pores, deep and widerspread cavities were created in some places. 

The cavities reached large dimensions and extended all fibre layers from the outer cuticle through 

the cortical layer to the inner medulla (Figure 10b).   
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(a) (b) 

Figure 10. The biological decomposition of wool fibres; (a) the system of interconnected channels and 

pores; (b) the deep cavity extended through all wool layers.    

 4. Discussion 

 

     During the experiment in summer, typically for the Polish climate, the day temperatures 

ranged between 20 and 30 °C. At the same time, unusually for this season, several cold nights with 

temperatures below 10 °C occurred.  The differences between day and night temperatures exceeded 

several degrees, which is relatively high for Polish climatic conditions. The high air temperatures and 

solar operation increased the soil temperature during the days. For mulched plots, the excessive sun-

induced heating of the soil's surface was prevented, and the temperature increase during the day was 

minimised. During cold nights, when the soil temperature rapidly decreased, rapid cooling was 

suppressed for mulched plots, and the temperature remained a few degrees higher. Consequently, 

the mulch significantly minimised the daily temperature fluctuations. 

     Analysing the daily temperature fluctuations for the control plot and plots covered with 

different materials, the plot mulched with wool showed the lowest differences. The wool most 

effectively mitigated fluctuations between day and night temperatures. The high thermoregulation 

capacity of wool mulch results from its good insulating capacities, which have been repeatedly 

revealed for building insulating materials [27-28]. For these materials, the thermal conductivity is 

low, equal to 0.038 – 0.054 W/m K [29]. This value is similar to or even lower than commonly used 

insulating materials and significantly lower than the conductivity of straw bales 0.053 – 0.065 W/m K 

[30] and bark 0.074 W/m K [31]. 

     Wool products' low thermal conductivity is caused by trapping small air pockets, creating 

a natural insulating barrier. Due to the unique wool structure, pockets are formed inside kemp and 

medullated fibres with hollow or porous medulla and in the micropores placed between fibres. The 

formation of pockets is facilitated by the uneven surface of the fibres covered with characteristic 

scales. The numerous air pockets reduce heat transfer through conduction and convection. 

Additionally, heat loss is reduced by the crimp of fibres and the interlocked structure of the mulch 

layer. This compact structure reduces airflow and, consequently, reduces heat transfer through 

convection.    

     In addition to low thermal conductivity, wool has a high specific heat capacity of 1.3 – 1.7 

kJ/kg K. This value is similar to the specific heat capacity of bark 1.3 – 1.4 kJ/kg K [31] and much 

higher than that of straw 0.6 kJ/kg K [32]. Due to its high specific heat capacity, the wool absorbs solar 
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radiation heat on hot summer days, reducing the risk of summer overheating. The stored heat is 

slowly released on cold nights when the surrounding temperature drops to low values. 

     Wool mulch's excellent insulation capacity is essential in summer during the vegetation 

season. During winter, the daily oscillations between minimal and maximal air temperatures are 

much smaller. Due to low air temperature oscillations, many cloudy days, and lower sun rays' impact 

on the soil, daily fluctuations in soil temperature are much lower. In winter, the soil temperature is 

influenced mainly by the weather conditions, and mulching has no greater significance, independent 

of the type of mulch material applied.  

When analysing soil moisture, it is evident that in the absence of artificial irrigation, soil 

humidity is strictly correlated with weather conditions. For control plots not covered with mulch, 

raindrops fall between strawberry plants directly on the soil surface, so soil moisture immediately 

increases during rains. The falling water interacts with mulch material for mulched plots before 

reaching the soil surface. The interactions involve several physical phenomena, including wetting the 

material's surface, water transport, and retention. 

     The wettability of the raw wool is significantly reduced. The wool contains hydrophobic 

contaminants, and a waxy coating covers the fibre's surface scales [33-34].  Initially, the wool's 

surface properties make wetting difficult. Later, after several weeks of mulch exposure to 

atmospheric conditions, the natural contaminants and the waxy coating are removed, and the cuticle 

is partially degraded. Then, water molecules' access into the fibres' inner parts is facilitated, and quick 

wetting of mulch is possible. Other mulching materials, straw and bark, are naturally hygroscopic 

and easily wetted by liquid water after spreading them on the field.  

     Water transport through the mulch layer is governed by the geometric configuration of its 

porous structure [35-36]. Due to small fibre diameters and wool's natural tendency to interlock, the 

wool fibre network is much denser, and the pores between fibres are much smaller. In this case, water 

transport through fibre assembly is more complicated and is driven mainly by capillary forces. The 

pores inside the mulch layer are bigger for straw and bark, so water can be transported easily through 

the mulch to the soil's surface. 

     The mulching materials possess various water absorption capacities. Wool immersed or 

sprayed with liquid water absorbs large amounts of water, several times its weight. The wool 

absorbency is comparable to bark [37] and several times higher than that of straw [38]. For wool, the 

water is absorbed in the space between the fibres, where the air trapped in the pores is displaced with 

liquid water.  Additionally, water molecules diffuse across the hydrophobic cuticle and are absorbed 

in the amorphous matrix surrounding the intermediate filaments in the inner cortical cells.  Due to 

the keratin structure,  built mainly from the proteins rich in hydrophilic groups located in the side 

and main chains, the high amount of water molecules is readily attracted.   

     During rain, falling drops first wet the mulching material. Then, part of the water is 

absorbed inside the mulch material, while the rest is transported through the mulch layer to the soil 

surface. During heavy rainfall, the amount of falling water exceeds mulch absorption capacity. Thus, 

water not absorbed in the mulch seeps into the soil, raising quickly the soil moisture to a high value. 

As a result, immediately after heavy rain, for all mulched and unmulched plots, the soil moisture in 

its subsurface layer is almost the same, independent of the presence and kind of the mulch material.  

     After rain during dry days, water evaporates from the soil’s surface, gradually decreasing 

the soil moisture. Solar radiation and wind blows cause evaporation relatively quickly in soil not 

covered with mulch. For plots covered with mulch, the evaporation is less intense, and the soil 

moisture decreases much slower.      

     The decrease in soil moisture occurs the slowest in plots mulched with wool. As mentioned 

above, water transport through the mulch layer occurs slowly. Moreover, wool mulch has an 

excellent water retention capacity and, on rainy days, absorbs a large amount of rainwater. The water 

molecules attached to the numerous inner hydrophilic groups of the keratin are hard to remove. 

Then, the water is slowly released, giving the soil higher humidity for longer. In this way, the wool 

assures good conditions for plant growth on dry summer days and ensures a favourable environment 

for soil microbiological activity. 
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     In contrast to straw and bark, wool mulch maintained its properties for several months over 

a period longer than one growing season. The remarkable durability of wool mulch results from the 

high resistance of wool to biodegradation.  Due to proteins' compact and highly crosslinked 

structure, wool biodegradation occurs slowly, much slower than for cellulosic-based straw and bark. 

The first external signs of biodegradation were detected in the layer adjacent to the soil several 

months after the spreading of mulch in the field. Biodegradation is caused by fungi that are naturally 

present in the environment. The fungi colonised the wool fibre surface and then, in the moist 

environment of the mulch, were easily reproduced. According to a mechanism called radial 

penetration, with the progressive growth over the fibres' surface, fungal boring hyphae penetrate the 

outer cuticle layer [39-40]. The resulting holes in the wool scales allowed direct hyphal entry into the 

deeper-layered cortical layer. The hyphae developed further inside this layer, giving rise to flattened, 

branched fronds of mycelium. The keratinolotic enzymes secreted by the fungi digested the wool 

keratin, forming a system of interconnected channels and pores inside fibres. For certain fibres, 

biodegradation occurs without forming the inner channels according to another mechanism.  In this 

case, the vast cuticle and cortical layer fragments are digested. As a result, the big cavities extended 

over all fibre layers from the cuticle to the inner medulla are formed. The perforated structure of 

partially degraded fibres is fragile and, under mechanical pressure, easily collapses.  

5. Conclusions 

Due to its beneficial and unique insulating properties, the wool mulch ensures a proper 

microclimate on the soil surface, preventing the overheating of the soil during the summer heat and 

protecting excessive cooling during cold nights. The wool spread on the soil's surface minimises the 

fluctuations between the soil’s day and night temperature. The fluctuations do not exceed 2 - 3 

degrees on hot summer days, which are five times smaller than for the control plot. Due to its 

excellent absorption capacity, wool mulch ensures high rainwater retention, providing a humid 

environment during drought. The performance of the wool mulch in the soil thermoregulation and 

water retention is better than that of other organic mulching materials of plant origin. For wool, the 

temperature fluctuations recorded in summer are two times more minor. The water retained in wool 

is released into the soil more slowly, ensuring a longer-term higher water content in strawberries' 

root zones. In addition to being beneficial for plant growth, wool is difficult to biodegrade and 

maintain its properties for a long time.  
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