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Abstract: Sufficient available water in the soil is critical for plant growth, especially soon after planting. Water 
absorbed by organic hydrosorbents has the potential to reduce drought stress after planting and improve seedling 
survival. This research evaluates the effectiveness of granular organic hydrosorbents (GOH) in increasing soil-water 
retention in a pot experiment with boxwood (Buxus sempervirens L.) seedlings. The leaf chlorophyll content was also 
evaluated to determine plant growth. The following fertilisers were used: GOH 1 comprised 50% biogas products 
and 50% wheat straw, and GOH 2 combined post-harvest grain, legume and oilseed residues. The fertilisers were 
applied to the bottom of the pot or mixed with the soil. Both types doubled the initial water retention compared 
to the control. While the control water retention dropped below zero after 18 days without watering, retention 
in the fertilised treatments ranged from 0.5 to 0.76 L. Re-watering part of the trial after the 18 days then induced 
increased retention to the initial levels in all treatments and the control. However, the fertilised plant’s water 
retention was up to half a litre greater than in the control when the 62-day experiment ended. The effect of GOH 
application was also manifested in the chlorophyll content. In the no watering mode, the chlorophyll content was, 
on average, 20% and 13% higher in the treatments with GOH 1 and GOH 2 than in the control. In the watering 
regime, the application of GOH 1 and GOH 2 increased the chlorophyll content by an average of 31% and 26%, 
respectively. Finally, these trials established that the GOH applications significantly delayed boxwood-seedling 
drying and increased their water retention and chlorophyll content in unwatered and re-watered plants.
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Global warming is  the most important manifes-
tation of  climate change worldwide (IPCC 2018). 
Concurrently, rainfall levels are significantly de-
creasing, and dry periods and desert formation are 
increasing (IPCC 2019). This combination negatively 

affects agricultural plant production and the growth 
of other cultivated and wild plant species (Allakon-
on, Akponikpè 2022). One method of reducing the 
negative effects of global warming is to retain a suf-
ficient amount of water in the soil, especially in plant 
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root systems. The application of  organic matter, 
such as compost, is the most widespread way of in-
creasing soil water-holding capacity and retention 
(Minasny, McBratney 2018; Bondì et al. 2022). For 
example, de Sosa et  al. (2023) reported that com-
posted olive residues increased water retention and 
olive production by  30% to  41%. The application 
of different amounts of compost was tested on three 
different soil textures. Results suggested that soil 
texture influenced compost’s hydrology benefits 
and that compacted soils had limited beneficial ef-
fects (Kranz et  al. 2023). Water retention benefits 
also depend on the mulching materials applied and 
their depth in the soil. The moisture content under 
green waste compost surpassed that of  bark. The 
deeper this mulch, the greater the moisture reten-
tion beneath it (Pickering et al. 1998).

Many researchers also examined hydrogels. These 
are super-absorbent synthetic polymers employed 
to  improve the hydro-physical soil properties and 
water filtration through the soil. Those used in agri-
culture are composed of polysaccharides, polyacryl-
ic acid and polyacrylamide or  potassium acrylate 
(Crous 2016). It was demonstrated that the addition 
of acrylamide and acrylic acid hydrogels improved 
soil water retention in  sandy loam and clay soils. 
These also delayed the wilting of  cultivated seed-
lings by 4–5 days compared to controls (Akhter et al. 
2004). Moreover, the addition of biochar enhanced 
hydrogel water retention (Doğaroğlu 2023).

However, the greatest disadvantage of  synthetic 
hydrogels is  their prolonged or  zero biodegrada-
tion. It  is, therefore, appropriate to  use additives 
that decompose more easily in  the soil. These in-
clude hydrogels based on starch, cellulose and pec-
tin polysaccharides (Guilherme et  al. 2015). Many 
studies have illustrated the effectiveness of  hydro-
gels based on natural materials. For example, a hy-
drogel based on  alkaline lignin showed a  swelling 
ratio of 1.092% and a significant increase in soil wa-
ter retention, while plant available water capacity 
was unaffected (Adjuik et al. 2023). The application 
of  4  g/m2  starch-based hydrogel increased wheat 
yield by 41% at 75% irrigation compared to the con-
trol with 100% irrigation (El-karamany et al. 2019). 
Cellulose-based hydrogel increased the germination 
percentage and the average number of wheat leaves 
by  22%. The germination percentage increased 
to  100% after 21  days, and the water uptake im-
proved by 95% (Qin et al. 2022). Further improve-
ment incorporated residual wheat straw and wood 

sawdust into the hydrogel, which increased the 
swelling ratio by 300% and water retention by 10% 
(Cruz Fabian et al. 2023).

Finally, and importantly, including wood-derived 
biochar improved hydrology in  the bio-retention 
systems and enhanced plant root growth (Akpinar 
et al. 2023), leading to an increase in saturated hy-
draulic conductivity and water retention over time. 
The most pronounced effects were in high-percent-
age sand media without mulch or  compost. Thus, 
biochar has similar effects to compost without the 
risk of  undesired nutrient leaching. Researchers 
further identified that biochar pellets were superior 
to biochar powder in  retention efficiency. The pel-
lets increased water retention by 20% in sandy soil 
compared to the control, but the increase was only 
approximately 4% more than in  the control with 
biochar powder form (Bartocci et al. 2017). There-
fore, pelletising organic materials increases benefits 
to  soil conditions and water retention in  the plant 
root zone because the pellet structure improves soil 
water retention and drainage.

Organic hydrosorbents are promising and poorly-
researched water retention agents. These are based 
on dry digestate from a biogas plant and plant resi-
dues. Their granular form provides simple applica-
tion during planting and allows for easy logistics and 
storage. However, these have less than 10% water 
content and must be stored in dry-covered storage 
areas (Šulc et al. 2020).

Herein, we  examined the effects of  special gran-
ular hydrosorbents on  water retention in  soil and 
chlorophyll content in  leaves of common boxwood 
(Buxus sempervirens L.) seedlings, which was cho-
sen as an experimental plant. This is a slow-growing 
evergreen shrub or small tree up to 9 m in height. 
It originates in the Mediterranean, where it occurs 
mainly in drier locations on limestone substrate and 
in the undergrowth of mixed forests. It is often culti-
vated in the Czech Republic as an ornamental shrub 
and used for hedges. The boxwood species was cho-
sen based on a requirement from horticulture prac-
tice due to its popularity with growers and moderate 
growing conditions. Due to  its resistance to pollu-
tion, boxwood is also recommended as suitable for 
urban and industrial areas (Hillier, Coombes 2007).

We hypothesise that (i) adding a  hydrosorbent 
to  the soil increases water retention, (ii) the water 
retention ability will be  repeated after drying and 
re-watering, and (iii) the hydrosorbents will support 
plant seedling survival during drought.
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MATERIAL AND METHODS

Pot growing experiment. The following two types 
of granular organic hydrosorbent (GOH) were used 
for testing in  the pot cultivation trial. GOH 1 pel-
lets combined 50% biogas products and 50% wheat 
straw, and the GOH 2 pellets comprised post-har-
vest residues of grains, oilseeds and legumes. Both 
GOH pellets were manufactured in 400 kg lots, and 
each pellet was 10 mm in diameter (Figures 1 and 2). 
The basic elements content is highlighted in Table 1.

The GOH experiment was conducted in a vegeta-
tion hall without controlled temperature conditions 
from March 13th to  May 15th. The experimental 
plants were cultivated in  five-litre pots with holes 
in the bottom. A substrate consisting of garden soil 
and coarse-grained sand was mixed into the pots 
in  a  ratio of  1 : 1. The garden soil used was heavy, 
clay-loamy soil. The final mixed substrate was classi-
fied as medium-heavy loam soil, and its soil charac-
teristics are shown in Table 2.

The experiment comprised the following GOH 1 
and GOH 2 treatments:

1. controls without GOH;
2. application of GOH mixed with substrate (mix);
3. pot-bottom application of GOH (bottom).

The experiment proceeded with 500  g of  GOH 
added to  the pots. The bottom pots had pellets 
poured onto approximately 5  cm of  substrate. The 
mix pots contained a third of the 400 g pellets on the 
pot base, covered with substrate and then poured 
twice into the substrate profile. The top layer com-
prised only the substrate. Each treatment was per-
formed in  10  repetitions. The treatments of  the 
experiment were as follows: control – had only sub-
strate; GOH 1_mix; GOH 1_bottom; GOH 2_mix; 
GOH 2_bottom.

Figure 1. Pellets made from biogas products and wheat 
straw (GOH 1 – granular organic hydrosorbent number 1)

Figure 2. Pellets made from crop residues (GOH 2 – gran-
ular organic hydrosorbent number 2)

Table 1. The main characteristics of granular organic 
hydrosorbents used in the pot experiment 

Parameter GOH 1 GOH 2
Dry matter (%) 91.7 90.8
C 43.9 41.1
N 0.97 2.14
P 0.16 0.36
K 2.06 1.92
Mg 0.17 0.25
Ca 0.73 1.85
S 0.18 0.36

Element contents are stated in % in dry matter
GOH 1 – granular organic hydrosorbent number 1; GOH 2 
– granular organic hydrosorbent number 2; C – carbon; N – 
nitrogen; P – phosphorus; K – potassium; Mg – magnesium; 
Ca – calcium; S – sulphur

Table 2. Soil characteristics of the substrate used

Soil characteristics
Clay separate (< 0.002 mm) (%) 22.65
Silt separate (0.002–0.05 mm) (%) 37.62
Sand separate (0.05–2.0 mm) (%) 39.74

Textural class of the soil 
texture triangle loam

Dry matter (%) 93.6
Ctot (%) in dry matter 2.72
Ntot (%) in dry matter 0.12
pH (H2O) 6.87

Ctot – total organic carbon; Ntot – total organic nitrogen

GOH 1

GOH 2
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The 20–30  cm high boxwood seedlings of  the 
‘Pyramidalis’ variety were pre-grown in  planting 
pots and then transplanted to the experimental pots 
according to  individual treatments. The seedlings 
for the experiment had the same genotype, i.e. they 
were obtained from vegetative propagation from 
one mother plant by cuttings.

Water retention measurement. The pots were 
weighed immediately after seedling-planting and 
placed in  a  water bath for 30  minutes. They were 
then placed on wooden grates, left to drain for 2 h, 
and weighed. The initial water retention was calcu-
lated from the before-and-after watering weights.

The planted pots were left on the grids in the veg-
etation hall for 18 days without watering, and ongo-
ing weights were taken on days 10 and 18. The re-
sidual water retention was calculated from the 
weight differences during the pots’ drying and be-
fore watering. After 18 days, when the pots without 
added GOH had reached the predetermined 8.4% 
experimental humidity, half the planted pots were 
replaced in the water bath to monitor water reten-
tion. Water retention was measured by weighing the 
pots on days 8, 15, 24, 28, 35, 40 and 44 after re-wa-
tering. The conditions for growing pot plants were 
the same for all treatments throughout the experi-
ment, and sensors monitored air temperature (data 
logger TMS 4, TOMST, Czech Republic). The radia-

tion data were taken from the agrometeorological 
station of the Crop Research Institute in Prague – 
Ruzyně, approximately 300 m from the experiment. 
The temperature and radiation records for the en-
tire experiment are shown in Figure 3.

Chlorophyll content measurement. Leaf chlo-
rophyll content provided an  indicator of  the vital-
ity of  the plants under stress and was monitored 
at certain cultivation intervals. Chlorophyll content 
was determined by  the non-destructive CCM-300 
Chlorophyll Content Meter (Opti-Science Inc., 
USA). The instrument assesses the fluorescence ra-
tio at 735/700 nm wavelength and determines chlo-
rophyll content (Gitelson et  al. 1999). The result 
is presented as chlorophyll fluorescence ratio (CFR) 
or as the relative chlorophyll content in mg/m2.

Our chlorophyll content evaluation was performed 
as follows: (i) twice before re-watering, on the 10th 

and 18th experimental days, and (ii) five times after 
re-watering, on the 8th, 15th, 28th, 38th, and 44th days. 
This content was measured on 5–6  leaves on each 
seedling from different sides of the plant.

Statistical analyses. The basic statistical values 
and analysis of variance (ANOVA) were performed 
with Statistica version 14.0.0.14  software (TIBCO 
Software Inc., USA). Tukey HSD tests at  α  = 0.05 
were then employed to  determine homogene-
ous groups.

Figure 3. Air temperatures during the experiment in the vegetation hall and average daily radiation measured in the 
agrometeorological station Prague – Ruzyně
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RESULTS AND DISCUSSION

Water retention. The unfertilised control had 
0.74 L initial water retention, ranging from 1.25 L 
for GOH 1_bottom to 1.56 L for GOH 2_mix. Sig-
nificant differences between the treatments were 
evident after 18 days without watering. While 
the retention dropped to  –0.01 L in  the control, 
it ranged from 0.51 L in GOH 1_bottom to 0.76 L 
in  GOH_2  mix in  the fertilised treatments. Water 
retention values returned to the initial level after re-
watering for all treatments, including the control, 
which registered 0.72 L. The retention values even 
increased slightly for some fertilised treatments. 
This was greatest for GOH 1_mix, where retention 
after re-watering increased by  0.26 L compared 
to  the initial retention. The highest retention was 
recorded for GOH 2_mix at 1.68 L (Figure 4). The 
effectiveness of  the GOH application on water re-
tention is  comparable to  the effect of  compochar, 
which mixes compost and biochar. This mix in-
creased the volumetric water content 2-to-3 times 
more than the control value (Soudek et al. 2024).

Figures 5 and 6  show the course of  water reten-
tion during the experiment, and Figure 5 depicts the 
non-watered part of the experiment. A gradual de-
crease is evident in all treatments, the most in  the 
control, and the decrease is greatest in the control, 
where the water retention attained negative values 
following 18 days without watering (Figure 5). This 
decrease ceased at –0.61 L at the end of the experi-
ment. In  contrast, water retention in  the fertilised 
treatments only fell below zero after 53 days, and 
this was even longer for GOH 2_bottom at 58 days. 
The retention values for fertilised treatments ranged 
from –0.13 L for GOH  2_bottom to  –0.22  L for 
GOH 2_mix after 62 days without watering.

Despite re-watering, a sharp drop in water reten-
tion to  0.04 L was recorded for the control after 
8 days of watering, corresponding to the 26th day af-
ter the experiment commenced. This decrease then 
continued until –0.52 L at the end of the experiment. 
Therefore, the final retention of the re-watered con-
trol was comparable to the unwatered one. A slight 
gradual decrease also followed an initial steep reten-
tion decrease in the fertilised treatments. In contrast 

Figure 4. Water retention at the beginning of the experiment (initial retention I), after 10, 18 days and after re-
watering (initial retention II)
GOH 1_mix – granular organic hydrosorbent number 1 mixed with substrate; GOH 1_bottom – granular organic hydro-
sorbent number 1 applied to the pot bottom; GOH 2_mix – granular organic hydrosorbent number 2 mixed with substrate; 
GOH 2_bottom – granular organic hydrosorbent number 2 applied to the pot bottom
a–ddifferent lowercase letters indicate significant differences between treatments at α = 0.05 for each measurement sepa-
rately (Tukey HSD test); mean ± standard deviation
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to  the no  watering mode, the retention dropped 
below zero only at  the end of  the experiment and 
ranged from –0.01 L for GOH 1_mix to –0.12 L for 
GOH 2_bottom (Figure 6).

The GOH potential to increase water retention and 
chlorophyll content is comparable to biochar appli-
cation (Sattar et al. 2019). In addition, GOH has a sig-
nificant fertilising impact due to its carbon and gen-

Figure 5. Water retention course during the no watering mode
GOH 1_mix – granular organic hydrosorbent number 1 mixed with substrate; GOH 1_bottom – granular organic hydro-
sorbent number 1 applied to the pot bottom; GOH 2_mix – granular organic hydrosorbent number 2 mixed with sub-
strate; GOH 2_bottom – granular organic hydrosorbent number 2 applied to the pot bottom; mean ± standard deviation

Figure 6. Water retention course in the re-watering period
GOH 1_mix – granular organic hydrosorbent number 1 mixed with substrate; GOH 1_bottom – granular organic hydro-
sorbent number 1 applied to the pot bottom; GOH 2_mix – granular organic hydrosorbent number 2 mixed with sub-
strate; GOH 2_bottom – granular organic hydrosorbent number 2 applied to the pot bottom; initial retention II – water 
retention after re-watering; mean ± standard deviation
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eral nutrient content. The enhanced water retention 
benefits of pelleted fertilisers are confirmed (Bartoc-
ci et  al. 2017). Moreover, their easier handling and 
storage provide significant advantages over powder 
biochar. The organic hydrosorbent properties could 
be  boosted by  adding biochar to  the post-harvest 
residues and biogas products during pelletisation. 
The potential of GOH 1 to  improve soil properties 
was investigated in a 3-year field trial. It was found 
that the application of GOH 1 at a dose of 40 t/ha in-
creased the stability of soil aggregates (SAS) by 14.8% 
compared to  the untreated plots. In  contrast, the 
positive effect of powder biochar application on SAS 
and other soil physical properties was not proven 
in this field trial (Mayerová et al. 2023).

Chlorophyll content. Measurement of  chloro-
phyll fluorescence provides a  rapid, non-destruc-
tive method of  assessing plant survival in  drought 

(Nemeskéri, Helyes 2019), and a methodology study 
confirmed the correlation between chlorophyll fluo-
rescence and relative plant water content (Woo et al. 
2008). It was confirmed that the stress level of cul-
tivated crops can be  determined by  measuring the 
chlorophyll content (Mafakheri et al. 2010).

The chlorophyll content in  the boxwood plants 
was significantly influenced by  the treatments, ir-
rigation regimes and their interactions (Table 3). 
The average chlorophyll content in the control plant 
was lower than in all the fertilised bushes. This was 
evident in  both control watering regimes, with 
253.2 mg/m2 chlorophyll content in the re-watering 
regime and 264.4 mg/m2 in  the no watering mode 
(Figure 7). In  contrast, the greatest difference be-
tween irrigation modes was recorded for the GOH 2_
mix treatment, which had the highest 384.6 mg/m2 
average chlorophyll content in  the re-watering re-

Table 3. Significance of the effects of treatment and irrigation regimes and their interaction on chlorophyll content 
(mg/m2) revealed by multi-factorial ANOVA

Statistic Treatment Irrigation mode Treatment × mode
P-value 0.00000 0.00118 0.00000
F-value 14.517 10.59 8.3029

Figure 7. The average chlorophyll content values for all measurements
GOH 1_mix – granular organic hydrosorbent number 1 mixed with substrate; GOH 1_bottom – granular organic hydro-
sorbent number 1 applied to the pot bottom; GOH 2_mix – granular organic hydrosorbent number 2 mixed with substrate; 
GOH 2_bottom – granular organic hydrosorbent number 2 applied to the pot bottom
a–edifferent lowercase letters indicate significant differences between treatments and watering modes at α = 0.05 (Tukey 
HSD test); mean ± confidence interval
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gime and the lowest 296.1 mg/m2 chlorophyll con-
tent without watering. The GOH 1_mix treatment 
is  further interesting because the 343.8  mg/m2 
chlorophyll recorded content in  the no  watering 
mode is  greater than the 302.8  mg/m2 registered 
in the re-watered treatment. This difference, how-
ever, was not statistically significant.

Significant correlation between chlorophyll con-
tent and water retention was confirmed only for 
values at the end of the experiment, with r = 0.498 
correlation coefficient at P = 0.011.

Figures 8 and 9 depict that the individual ferti-
lised treatments differed in  response to  the irriga-
tion regime and in  response to  the course of  veg-

Figure 8. Average chlorophyll content values (± 95% confidence intervals) for individual treatments after 10, 18, 26, 
33, 46, 56 and 62 days from the start of the experiment in the no watering mode
GOH 1_mix – granular organic hydrosorbent number 1 mixed with substrate; GOH 1_bottom – granular organic hydro-
sorbent number 1 applied to the pot bottom; GOH 2_mix – granular organic hydrosorbent number 2 mixed with sub-
strate; GOH 2_bottom – granular organic hydrosorbent number 2 applied to the pot bottom; mean ± standard deviation

Figure 9. Average chlorophyll content values (± 95% confidence intervals) for individual treatments after 10, 18, 26, 
33, 46, 56 and 62 days from the start of the experiment in the re-watering mode
GOH 1_mix – granular organic hydrosorbent number 1 mixed with substrate; GOH 1_bottom – granular organic hydro-
sorbent number 1 applied to the pot bottom; GOH 2_mix – granular organic hydrosorbent number 2 mixed with sub-
strate; GOH 2_bottom – granular organic hydrosorbent number 2 applied to the pot bottom; mean ± standard deviation
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etation hall temperatures during the experiment 
(Figure 3). Figure 8 highlights the no watering mode, 
where both the control chlorophyll content and the 
content  for  all treatment modes remained at  simi-
lar values for a  certain period. The values 10  days 
after the experiment commencement ranged 
from 292.3  mg/m2  in  the control to  392.4  mg/m2 
in  GOH  1_mix. While in  the control group, chlo-
rophyll content did not decrease significantly until 
46  days, all treatments except GOH 1_mix main-
tained chlorophyll values until a  decrease after 
56 days of the experiment.

This trend is partly attributed to the relatively low 
temperatures in the first half of April 2021 and the 
significant increase by  the end of  the month (Fig-
ure 3). A  reduced chlorophyll content due to  high 
temperatures has been confirmed (Jumrani, Bha-
tia 2019). Figures 5 and 8 herein show that increased 
temperatures promoted decreased water retention 
and contributed to  decreased chlorophyll content 
in all treatments in the no watering mode.

The highest chlorophyll content decrease was re-
corded at 17.8 mg/m2 in the control after 62 days 
without watering. This decrease corresponds 
to the low water retention values. Decreased chlo-
rophyll content was also identified in  fertilised 
treatments, and this was especially evident in  the 
73  mg/m2  GOH 2_bottom. This finding contrasts 
with the measured retention values, which record-
ed the lowest decrease for this treatment. In  ad-
dition, the low chlorophyll values were due to the 
beginning yellowing of  the leaves, which cannot 
be satisfactorily explained. However, the remaining 
fertilised treatments had significantly higher chlo-
rophyll content than the control, even at  the end 
of the experiment.

Figure 9 reveals that the control’s average chlo-
rophyll content did not return to  the initial value 
even after re-watering on the 18th day. Chlorophyll 
content in the control reflects the decrease in con-
trol water retention below zero 26 days after the 
start of  the experiment. In direct contrast, chloro-
phyll contents increased in all fertilised treatments, 
with GOH 2 values generally more significant than 
GOH 1. However, the GOH_bottom and GOH_mix 
application values exhibited no  significantly differ-
ent chlorophyll content. While chlorophyll content 
decreased by 219.3 mg/m2 in  the control, the low-
est decreases  were 31  mg/m2 for GOH 2_mix and 
97.5  mg/m2 for GOH 2_bottom. Soil GOH treat-
ments significantly increased the chlorophyll con-

tent of  both unwatered and re-watered plants, 
and this was a similar effect to biochar application 
(Hoang et al. 2021; Gharred et al. 2022). For exam-
ple, both chlorophyll a and b content increased with 
an increasing ratio of biochar in the compost under 
drought stress (Bashir et al. 2020).

The effectiveness of the tested organic hydrosorb-
ents is comparable to other amendments used to im-
prove water retention and increase plant resistance 
to drought, such as biochar or hydrogels. Very few 
scientific papers deal specifically with organic hy-
drosorbents on a similar basis as the one tested here. 
The use of unconventional organic residues to  im-
prove soil hydrophysical properties, such as lactobi-
onate (Kallenbach et al. 2019), coffee waste (Kason-
go et al. 2010), or water treatment residuals (Stone 
et al. 2024) is also a discussed topic. The principle 
of  action of  these amendments on  soil and plants 
is  different from that of  GOH due to  the different 
chemical composition.

In addition to the pot experiment, testing of the use 
of organic hydrosorbents in field conditions in plant-
ing woods is underway. The study has not yet been 
completed, so  the results have not been published. 
However, a patent for the production of hydrosorb-
ent has already been accepted (Šulc et al. 2020).

CONCLUSION

Herein, we assessed the efficiency of granular or-
ganic hydrosorbent fertilisers in  seedling survival 
and reducing drought stress by increasing soil water 
retention and leaf chlorophyll content. The benefits 
of  these fertilisers with two distinct origins were 
compared – those comprising half biogas produc-
tion and half wheat straw and those from post-har-
vest grain and legume and oilseed residues. Both 
fertilisers were pelletised.

No significant difference was found between the 
effectiveness of these granular organic hydrosorbent 
fertilisers and treatment methods. Both improved 
the boxwood plant’s water retention and delayed 
soil drying compared to  the control. As  a  result, 
the chlorophyll content of  the fertilised treatments 
is  significantly higher than that of  the control, re-
gardless of the watering regime.

Although this is still a preliminary study, the use 
of tested organic hydrosorbents in tree plantings ap-
pears promising. The main benefits are easy appli-
cability in  practice and environmental friendliness 
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because, thanks to its organic composition, it natu-
rally returns organic matter back to  the soil. How-
ever, it is necessary to continue the study and focus 
especially on the influence of hydrosorbents on soil 
properties and soil fertility. Further testing in  field 
conditions is also important.

Acknowledgement: The authors thank Dr Ray-
mond J. Marshall for the language review.
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