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ABSTRACT

"The forest has a high water retention capacity, which is due to dead wood but also to a layer of moss,
forming clusters in the lower forest floor. Mosses use rhizoids to collect water from the soil, but
they also use their aboveground parts to collect water in the form of vapour or raindrops. The aim
of the present work was to investigate the impact of initial humidity on water retention capacity
of fresh samples and maximum water capacity for dry samples.

The research material used in the present study was collected in the Olkusz Forest District.
The samples were cut into equal pieces of the same size. Each sample was weighed before and
after rainfall simulation in laboratory conditions. The samples were divided into fractions of
stems, rhizoids, and soil. The performed analyses demonstrated that the water retention capac-
ity of moss is extremely important for the water cycle. The average sample capacity is 0.58 [g/g],
which translates into 24% of the total rainfall. As much as a third of the rainfall is rainfall is
retained by mosses that grow on the lower layer of the forest, which makes them an important
part of the water cycle in nature.

The experiments have additionally shown that the higher the initial moisture, i.e. the more
water in the fresh moss samples collected with the lump of earth, the higher the maximum
water retention capacity. The dependence of the initial moisture on the components of the
sample structure is explained by 43.22% variation. As much as 56.78% of the variability of the
initial moisture content may depend on other factors that were not included in this study. These
may include a different number of rhizoids, but also the degree of their binding/bonding of the
soil. On the other hand, the lack of correlation of the water retention capacity, either the
current one or that related to the dried weight of the sample, with the structural components of
the sample tells us a lot about the complexity of the link between the moss and the soil via the
rhizoids.

The results obtained in the present study are in line with the research on the hydrological prop-
erties of forest ecosystems; they also indicate that the role of moss in the forest is very impor-
tant, but not yet fully understood.

KEY WORDS

current water retention, forest floor, moss, retention reservoir, storage water capacity

P<e-mail: anna.klamerus-iwan@urk.edu.pl
Received: 25 January 2024; Revised: 26 February 2024; Accepted: 29 February 2024; Available online: 18 April 2024
@ BY Open access ©2024 The Author(s). http://creativecommons.org/licenses/by/4.0



Water retention capacity of red-stemmed feathermoss 147

Introduction

The uptake of water by plants is considered in various aspects as a component of the water balance
and as a factor influencing the water cycle in the soil. Regardless of the aspect studied, it is an
important factor influencing the microclimate, which is related to air humidity (Allen e /.,
2020).

Factors that affect changes in the water capacity of forest ecosystem elements should not
be overlooked in eco-hydrological research.

Plants retain rainwater with their entire surface, in a process known as plant interception.
The amount of rainfall that reaches the forest floor depends on the direct rainfall and the relative
air humidity. Tree morphology affects the amount of water reaching the lower layers of the forest
(Rosado and Holder, 2013; Klamerus-Iwan and Szymariski, 2017). The process of water retention
on the surface of plants is influenced by plant structural features, and by precipitation character-
istics (Dunkerley, 2000; Zou ¢t al., 2015). The amount of water that can be retained is treated as
a constant value of a single rainfall event, which may change as a result of successive rainfall
events (Chang, 2003; Klamerus-Iwan and Witek, 2018). Due to the above statements, it is very
important to determine which factors can increase the amount of water retained in the stand,
and which factors reduce that amount significantly.

The forest has a high water retention capacity, which is due to dead wood (Bloriska ¢z a/.,
2020; van Stan ez al., 2021) but also to a layer of moss, forming clusters in the lower forest floor.
A characteristic feature of these plants is their resistance to drought and the fact that they can
accumulate large amounts of water (Rutten and Santarius, 1993; Xiao ez /., 2016). This property
results from the way these organisms absorb, accumulate, transport and store water. Mosses use
rhizoids to collect water from the soil, but they also use their aboveground parts to collect water
in the form of vapour or raindrops. Mosses have a protective effect against soil compaction, ero-
sion and drying out of soils (Liichner ez a/., 2012; He ez al., 2016). They slow down surface runoff,
thus counteracting local soil erosion (Keesstra ez a/., 2018). Post-fire management should take into
account the presence of mosses covering the soil as they significantly increase fertility (Garcfa-
Carmona ez al., 2020). A characteristic feature of mosses is their large ecological amplitude. These
organisms occupy a wide variety of habitats, with varying amounts of water available to them.
Their development potential in various conditions is related to the high resistance of these
organisms to long-term water shortages. Mosses can survive very long periods of drought, after
which they are able to resume their physiological processes (Krupa, 1974). Mosses, like decaying
wood, are an important reservoir for storing water in the ecosystem (Bloriska ¢z a/., 2018). Mosses
and lichens can retain more rainwater than their own weigh (Porada ez a/., 2018; Porada and
Giordani, 2021) therefore their eco-hydrological importance is very high. The study focused on
the common sea buckthorn Pleurozium schreberi (Wild. Ex Brid.) Mitt., which belongs to the
division of mosses of the Hylocomiaceae family. This species produces extensive turfs of yellow-
green or pale green colour. Sea buckthorn is a dioicous moss (Gill, 2020).

The aim of the present work was to investigate the impact of initial humidity on water reten-
tion capacity of fresh samples (current storage capacity §), and maximum (full) water capacity
(Smax) for dry samples. In eco-hydrological studies, water retention capacity of forest ecosystem
elements usually refers to their fresh weight. Our research attempted to check whether other
results would be obtained with regard to dry weight — as in the case of the maximum soil water
retention capacity.
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We have also taken into account how the structural components of the moss sample affect
the initial, current and potential moisture. The water retention capacity is expressed both in grams
of water per unit of the sample’s weight, and as a percentage of the total rainfall.

Improving the knowledge about the water retention capacity of forest communities is most
beneficial under controlled conditions, helping to provide data for the creation of mathematical
models (Lorens ez /., 2000; Garcia-Estringana ez /., 2010). The issue of water retention capacity
is an important problem that is being studied by hydrologists as well as by researchers dealing
with forest ecosystems (Keim e a/., 2004; Allen ez al., 2020). So far, the share of mosses in the
water retention of forest ecosystems is not yet sufficiently known.

Research methodology

SAMPLING LOCATION. The research material used in the present study was collected in the Olkusz
Forest District (in southern Poland) where pine stands growing in fresh coniferous forests were
selected. Moderate climatic factors prevail here, with the average temperature of approx. 7°C.
The length of the growing season is between 200-210 days. The area of the Forest District is
poor in surface waters and in rivers. Parts of the Forest District remain under a strong pressure
from the mining industry, which is the result of the creation of a large number of mines, and this
leads to a lowering of groundwater and disturbing water balance. Coniferous habitats predomi-
nate in a considerable part of the region. The dominant species in the Olkusz Forest District
are pine Pinus sylvestris L., beech Fagus sylvatica L. and birch Betula pendula Roth.

DESCRIPTION OF LABORATORY WORK. The experiment began with the calibration of the sprinkler
equipment. The aim of the performed calibration was to establish a constant dose of water. At each
time of the application, the sample was sprinkled with a dose of 200 grams of water. A manual
sprinkler was used, which had already been employed in previous studies (Klamerus-Iwan and
Bloriska, 2018; Klamerus-Iwan ¢z /., 2023).

The samples were cut into equal pieces of the same size (15x6x6 cm). Each selected sample
(40 units) was weighed in its fresh state. The next step was to spray the sample with 200 ml of water.
After the rainfall simulation, the sample was reweighed. During sprinkling, the sample was placed
on a permeable pad, and the excess water flowed into a separate container. The current water
retention capacity (8) was obtained from the difference in the weight of the sample after spraying
with a constant dose of water, and the weight of the sample in the fresh state.

The next step was to divide the sample into fractions of stems, rhizoids, and soil. The stems
were cut off with a pruner, whereas the rhizoids and the soil were separated by rinsing the fractions
in water. The samples thus prepared were dried for 24 hours at the temperature of 105°C. After
the samples were dried in the oven, they were again reweighed (Md).

CALCULATIONS. First, the weight of individual dried sample elements was calculated, thanks to
which the dry weight of the whole sample (M) was obtained:

Md = Mdg + Mdp + Mds

where:
Md - dry weight of the whole sample [g],
Mdg - dry weight of the leafy twigs [g],
Mdp — dry weight of the rhizoids [g],
Mds — dry weight of the soil fraction associated with the rhizoids [g].
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In the next step, the initial moisture (80) of the analysed samples was calculated. $0 is the
amount of water that the sample contained before the experiment. Initial moisture content was
calculated in grams of water per gram of dry weight [g/g].
_ Mf-Md

Md

S0

where:
80 - initial moisture content of the sample [g/g],
Mf — weight of the sample before the experiment — in fresh state [g],
Md - weight of the dried sample [g].

Then the maximum water retention capacity was calculated — that is the amount of water that
the sample can hold in relation to its dry weight (Smax). The maximum retention capacity was
calculated in grams of water per one gram of dry sample [g/g].

Mw — Md
Md

Smax =
where:
Smax — maximum water capacity — related to dry weight [g/g],
Mw — weight of the sample after sprinkling [g],
Md - dry weight [g].

We have also calculated what percentage share of the total rainfall (P) was the maximum rainwater
retention capacity. 200 grams of precipitation (P) was taken as 100%. Smax [%] was calculated
from the following proportion:

_ Smax|g]-100[%]

Smax %] Plgl

where:
Smax — maximum water retention capacity expressed in [%],
Smax — maximum water retention capacity — based on dry weight [g/g],
P — the dose of water used to simulate rainfall [g].

200 grams of precipitation on the surface taken for testing resulted in a precipitation of 22.2 mm.
The current water retention capacity (§) is the value that reflects — as closely as possible

— the amount of water retained by the moss sample with the lump of soil. It was calculated by

subtracting the fresh weight of the sample from the weight after spraying. It was then referred

to the weight of the fresh sample.

_ Mf-Mwo

Mo

8

where:
§ - current water retention capacity [g/g],
Mw — weight of the sample after sprinkling [g],
Mf — weight of the sample in the fresh state [g].

The current water retention capacity was also calculated as the percentage of water retained
from all simulated precipitation.

§ (7012 S1e1-1001%]
where: Plgl
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§ - the amount of rainfall that was retained on the fresh moss-soil sample [%],
P —the dose of water used to simulate rainfall [g],
§ - current water retention capacity [g].

STATISTICAL STUDY. The analysis was carried out using the R software, version 3.4.4. R Core Team
(R Foundation for Statistical Computing, Vienna, Austria) (R Core Team, 2017). In the first step,
the influence of the initial moisture on the current and maximum water retention capacity was
investigated. For this purpose, univariate linear regression was used. In the second step, the impact
of the share of stems, rhizoids and soil on the initial, current and potential moisture was calculated.
Multivariate regression analysis was used in order to determine this correlation.

Results

IMPACT OF INITIAL MOISTURE ON THE CURRENT AND MAXIMUM WATER RETENTION CAPACITY. The
influence of the initial moisture (§0) on the maximum water capacity (Smax) shows a statistically
significant relationship (p<0.005). The regression parameter is 1.277, therefore each subsequent
g/g of 80 increases the value of Smax by an average of 1.277 g/g ('Table 1).

The inverse correlation occurs in the case of the impact of the initial moisture on the current
water retention capacity. This is also a statistically significant correlation, however, the regression

parameter is —0.148, therefore each subsequent g/g of §0 decreases the value of § by an average
of 0.148 g/g (Table 2).

THE DEPENDENCE OF THE INITIAL MOISTURE CONTENT (50) ON THE PROPORTIONS IN THE COMPO-
SITION OF THE MOSS SAMPLE. As we have already established (Table 1, 2), S0 may affect both
the current and the maximum water retention capacity, 7.e. the capacity related to both fresh and
dry weight of the twigs. It seems reasonable to investigate how individual fractions of moss col-
lected with the soil sample influence this initial moisture. The linear regression model showed
that a significant (p<0.05) independent predictor of the initial moisture (50) is the weight of soil
in the sample. The percentage and weight fraction of soil in the whole sample was the highest.
For weight of soil associated with rhizoids (Md5s), the regression parameter is —0.017, therefore each
gram of soil weight (Mds) lowers the initial moisture (§0) by an average of 0.017 g/g ('Table 3).

The R? coefficient for this model was 43.22%, which means that 43.22% of the variability
of the initial moisture (§0) was explained by the variables adopted in the model, 7.e. the structural
components of the moss sample. The remaining 56.78% depends on the variables that were not
included in the model, on random factors, or on the mutual interaction between the compo-
nents of the sample structure.

Table 1.
Impact of the initial moisture on the maximum water retention capacity
Feature Parameter 95%ClI P
80 g/g 1.277 1.002 1.552 <0.001*

- univariate linear regression; S0 — initial moisture; CI - confidence interval

Table 2.
Impact of the initial moisture on the current water retention capacity
Feature Parameter 95%ClI p
80 glg —0.148 —0.29 —0.006 0.049*

- univariate linear regression; S0 — initial moisture; CI - confidence interval
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The weight percentage of soil fractions in the tested samples was the highest. On average,
it amounted to 78% of the total weight of the sample. The highest share of the soil fraction was
95% of the total sample volume and the lowest was 55%. Mdg was 9.38% of the total sample and
Mdp accounted for 10.86%.

DEPENDENCE OF THE MAXIMUM CAPACITY (SM4X) ON THE STRUCTURE OF THE MOSS SAMPLE.
This correlation was examined both in terms of weight, 7.e. grams of water retained within the
grams of dry weight of the entire sample, and in terms of the percentage of water retained from
the total rainfall (P).
IMPACT OF STEM WEIGHT (MDG), RHIZOID WEIGHT (MDP), AND SOIL WEIGHT (MDS), EXPRESSED
IN GRAMS, ON SxAX. The linear regression model showed that soil weight (Mds) is a significant
(p<0.05) independent predictor of the maximum water capacity (Smax). Because the regression
parameter is —0.028, therefore each gram of soil (Mds) reduces the water retention capacity — albeit
related to dry matter (Smax) — by 0.028 g/g on average (Table 4).

The RZ coefficient for this model was calculated as 46.37%, which means that 46.37% of
the variation in the maximum water capacity (Smax) was explained by the variables adopted in
the model.

Impact of stem weight (Mdyg), rhizoid weight (Mdp), and soil weight (Mds), expressed as a percentage, on
Smax
The linear regression model showed that the significant (p<0.05) independent predictors
of the maximum water capacity (Smax), also expressed as a percentage of water retained from
the whole rainfall, include:
- Stem weight (Mdg): The regression parameter is 0.1, therefore each additional per cent
of Mdyg increases Smax by an average of 0.1 g/g,
— Weight of rhizoids (Mdp): The regression parameter is 0.067, therefore each additional
per cent of Mdp increases Smax by an average of 0.067 g/g.

The R? coefficient for this model was 61.51%, which means that 61.51% of the Smax variability
was explained by the variables adopted in the model (Table 5).

Table 3.
Impact of the components of the moss sample including soil on the initial moisture
Feature Parameter 95%CI P
Mdg [g] 0.038 -0.026 0.101 0.253
Mdp [g] -0.023 -0.08 0.035 0.445
Mds [g] -0.017 ~0.026 ~0.009 <0.001*

p — multivariate linear regression; *statistically significant correlation (p<0.05); Mds — soil dry weight; Mdp - dry weight of rhizoids;
Mdg - dry weight of leafy stems; CI - confidence interval

Table 4.
Impact of the sample structure components on the maximum water retention capacity
Feature Parameter 95%CI P
Mdg [g] 0.037 -0.058 0.132 0.45
Mdp [g] 0.02 -0.065 0.106 0.642
Mds [g] -0.028 ~0.04 ~0.016 <0.001*

p — multivariate linear regression; *statistically significant correlation (p<0.05); Mds — soil dry weight; Mdp — dry weight of rhizoids;
Mdg - dry weight of leafy stems; CI - confidence interval
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DEPENDENCE OF THE ACTUAL WATER RETENTION CAPACITY ON THE STRUCTURAL COMPONENTS
OF THE MOSS SAMPLE. The linear regression model showed that the components of the moss
sample structure, each taken separately, do not constitute significant independent predictors of
the actual water retention capacity (§) (since all values of p>0.05). Individually, the parts into
which the samples were separated did not explain the amount of water stored in the fresh sam-
ple. The R? coefficient for this model was only 6.85% (Table 6).

With similar calculations applied to the percentages of water retained from total rainfall (P),
the linear regression model showed that — likewise as regards the grams of water per gram of sample
- none of the analysed features is a significant independent predictor of § (since all values of
£>0.05) (Table 7).

The RZ coefficient for this model was 8.61%, which means that 8.61% of the § variation
was explained by the variables adopted in the model. The remaining 91.39% depends on the
variables not included in the model as well as random factors.

Discussion

In the work here presented, we sought to establish the correlation between the structure of a moss
sample with a lump of soil, and the impact on the sample’s hydrological properties. On the one
hand, it was not an easy task because the amount of soil in relation to the part of the leafy stalks
and rhizoids, by weight and by percentage, was not proportional. On the other hand, it is difficult
to consider the water retention capacity of moss in isolation from the soil, with which the latter
is closely linked via a network of rhizoids. The presence of the soil united with the rhizoids

Table 5.

The impact of the sample structure on the percentage of water retained by the sample from the total
rainfall

Feature Parameter 95%CI Y/
Mdg %] 0.1 0.054 0.145 <0.001*
Mdp (%] 0.067 0.025 0.11 0.003*

p — multivariate linear regression; *statistically significant relationship (p<0.05); Mdp - dry weight of rhizoids; Mdg — dry weight of leafy
stems; CI — confidence interval

Table 6.
"The impact of the sample structure on the current water retention capacity
Feature Parameter 95%CI y)
Mdg [g] -0.006 -0.044 0.033 0.772
Mdp [g] 0.028 -0.006 0.063 0.116
Mds [g] 0 -0.005 0.005 0.984

p — multivariate linear regression; Mds — soil dry weight; Mdp — dry weight of rhizoids; Mdg — dry weight of leafy stems; CI - confidence
interval

Table 7.

Impact of the percentage shares of sample composition on the current water retention capacity, that is
capacity related to the fresh condition of the sample

Feature Parameter 95%CI Y/
Mdg [%] -0.008 -0.03 0.013 0.446
Mdp (%] 0.019 -0.001 0.039 0.072

p — multivariate linear regression; *statistically significant relationship (p<0.05); Mdp - dry weight of rhizoids; Mdg — dry weight of leafy
stems; CI — confidence interval
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increased the similarity of the studied sample to the actual state, and reduced the cognitive
errors of the laboratory experiment (Blume ¢7 a/., 2017).

The performed analyses demonstrated that the water retention capacity of moss is extremely
important for the water cycle. The average sample capacity is 0.58 [g/g], which translates into
24% of the total rainfall. As much as a third of the rainfall is rainfall is retained by mosses that
grow on the lower layer of the forest, which makes them an important part of the water cycle in
nature.

The wettability of plant material, which affects its hydrological properties, is determined
by measuring the contact angle of a drop of water to a given material (Papierowska ez /., 2019;
Holder ¢t al., 2020). In the case of lichens, such measurement was not possible due to high absorp-
tion and to the water spreading over the entire surface of the plants.

The obtained results are in line with the canon of research on the water retention properties
of plant material, which indicate the range of interception from an average of 10% to as much
as 50% (Gash et al., 1995). 30% of the total rainfall that can be stored in the soil overgrown with
moss is the amount of water that will reach the soil with some delay, but it creates a more humid
microclimate and prevents excessive drying.

The experiments have additionally shown that the higher the initial moisture, i.e. the more
water in the fresh moss samples collected with the lump of earth, the higher the maximum water
retention capacity. The maximum water retention capacity that has been calculated is related
to the dry weight of the entire sample, given in grams. This conclusion can be compared to the
water properties of soil where the wetter fresh soil is able to retain more water, and the excessively
dry soil becomes hydrophobic (Doerr ez a/., 2006).

On the other hand, the higher the initial moisture, the less water is retained in the fresh
moss sample after rainfall. This situation is similar to the actual situation that occurs in natural
conditions, for instance, in a forest. The research into the water retention capacity of plants has
also been related to fresh weight. In summary, the more water there is in the moss samples, the
higher the cell turgor, which makes the surface tighter (Jiao ez /., 2021). The moss absorbs water
from the atmosphere, and the largest increases in water retained are recorded for drier samples,
similar to desert conditions (Yuqing ¢ a/., 2021). Such a situation may also result from a different
external and internal structure of moss compared to vascular plants (Sikorska ez /., 2017). The
leaves of bryophytes have characteristic vertical rows of cells in the chlorenchyma on their upper
surface. This particular arrangement of cells promotes water absorption. We also know from sub-
ject literature that non-vascular plants, such as lichens, can retain water in the amount equal to
up to 300% of their weight (Porada 7 a/., 2018).

The initial moisture content depends the most on the amount of soil that dominated the
entire sample volume. The retention capacity of the moss must be higher than that of the soil,
as each additional gram of soil reduces the initial moisture content of the samples.

The dependence of the initial moisture (50) on the components of the sample structure is
explained by 43.22% variation. As much as 56.78% of the variability of the initial moisture content
may depend on other factors that were not included in this study. These may include a different
number of rhizoids, but also the degree of their binding/bonding of the soil.

On the other hand, the lack of correlation of the water retention capacity, either the current
one or that related to the dried weight of the sample, with the structural components of the sample
tells us a lot about the complexity of the link between the moss and the soil via the rhizoids
(Table 7, 8). In the results, we also summarized the calculations of current and potential water
retention capacity, firstly in grams of water retained per gram of sample, and secondly a conver-
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sion factor was used to show how many per cent of the total rainfall was retained on the sample.

In the case of weight approach, only the increased amount of soil led to decreased Smax;
and for the current §, none of the components of the sample separately constituted an explana-
tory predictor. For the percentage approach, none of the sample components affected the value
of §, but an increasing numbers of stalks and rhizoids led to an increased Smax value.

The samples were divided into individual components in a manner similar to the separa-
tion of soil fractions when looking for analogous correlations, but nevertheless the moss sample
with the soil should be treated as a joint system with high water retention capacity. This is more
similar to the soil system with plant roots, which are making use of the water contained in the
soil, increase its soil water repellency, and can therefore reduce slope runoff (Keesstra ef al.,
2021; Lowe ez al., 2021).

An innovative approach is to relate the amount of water retained by mosses with a lump
of soil both to fresh weight — as is the case in eco-hydrological research, but also to dry weight
— similar to the methods used in soil science. Recording differences in the results depending on
the reference to dry versus fresh weight demonstrates that when describing these phenomena,
the experimental conditions should be clearly formulated.

The amounts of water, which are retained in various layers of the forest ecosystem, and which
will not reach the forest floor, cannot be ignored either in the study of catchment hydrology or
in the analysis of the physical properties of plant material (Limm ez /., 2009; Johnstone and
Dawson, 2010; Sikorska ef a/., 2017). The water retention capacity of moss and the amount of water
transferred to the sub-crown zone are particularly important for areas with low water availability
(Wang et al., 2012). It is an important fact that mosses are pioneering plants, which often inhabit
wastelands and then transform the substrate, allowing more demanding plants to settle, and that
they create an environment with high water retention properties. The research should also be
extended in the future to take into account the seasonal changes, similarly as it this is done for
leaves (Kang ez al., 2018).

The results obtained in the present study are in line with the research on the hydrological
properties of forest ecosystems; they also indicate that the role of moss in the forest is very
important, but not yet fully understood (Porada ¢z a/., 2018).

In addition, mosses are very important in nature by participating in the formation of the
so-called humus layer of the soil, because in this way they also influence the soil water regime
by creating a mossy layer, and thanks to their ability to retain large amounts of water, they create
lowland blanket bogs.

Conclusions

# The average sample capacity is 0.58 [g/g], which is 24% of the total rainfall. As much as a third
of the rainfall is retained by mosses.

#* The initial moisture content is most dependent on the amount of the soil that dominated the
entire sample volume.

# The water retention capacity of the moss must be higher than that of the soil, as each addi-
tional gram of soil reduces the initial moisture content of the samples.

# The initial moisture depends only in 43.22% on the structural components of the sample.
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STRESZCZENIE
Pojemnosé wodna rokietnika pospolitego Pleurozium schreberi Mitt.

Cechg charakterystyczng mchéw jest odpornosé na susz¢ i umiejetnosé gromadzenia duzych ilosci
wody. Mchy za pomocg chwytnikéw pobierajg wode z gleby, ale wykorzystujg réwniez czesci nad-
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ziemne, by pobiera¢ wod¢ w postaci pary wodnej lub kropel z opadéw. Mchy, podobnie jak
rozktadajgce si¢ drewno, stanowig wazne miejsce magazynowania wody.

Do badari wykorzystano rokietnik pospolity Pleurozium schreberi (Wild. ex Brid.) Mit.,
ktéry nalezy do gromady mchéw i rodziny gajnikowatych. Gatunek ten tworzy rozlegle darnie
w kolorze z6ttozielonym lub bladozielonym. Material badawczy wykorzystany w pracy zebrano
w Nadlesnictwie Olkusz (poludniowa Polska). Celem pracy bylo zbadanie wptywu wilgotnosci po-
czatkowej na pojemnosé wodng prébek w stanie swiezym (pojemnosé aktualna §«) i pojemnos¢
wodng maksymalng (Smax) dla prébek wysuszonych. W badaniach ekohydrologicznych pojemnos¢
wodna elementéw ekosystemu lesnego odnosi si¢ zwykle do swiezej masy. W niniejszych bada-
niach podjeto prébg sprawdzenia, czy w przypadku suchej masy zostang uzyskane inne wyniki
(podobnie jak w przypadku pojemnosci maksymalnej gleby) (tab. 1 i 2). Badano réwniez, jak
sktadowe budowy prébki mchu wplywajg na wilgotnosé poczgtkows, aktualng i potencjalng.

W prezentowanej pracy poszukiwano zaleznosci pomi¢dzy budowg prébki mchu z brytkg
ziemi a jej wlasciwosciami hydrologicznymi (tab. 3 i 4). [lo$¢ ziemi w stosunku do cz¢sci ulistnio-
nych fodyzek i chwytnikéw nie byta proporcjonalna masowo i procentowo (tab. 5). Trudno jednak
rozpatrywac zdolnosci retencyjne mchu w oderwaniu od gleby, z ktérg jest $cisle powigzany za
pomocg sieci chwytnikéw (tab. 6 i 7). Srednia pojemnosé calej prébki wynosita 0,58 [g/g], co sta-
nowi 24% calosci opadu. Az 15 opadu zostaje zatrzymana przez mchy, ktére porastajg dolne
pigtro lasu i stanowig wazny element obiegu wody w przyrodzie.

Doswiadczenia wykazaly tez, ze im wyzsza wilgotnosé poczatkowa, czyli im wigksza jest
zawartos¢ wody w §wiezych prébkach mchu pobranego wraz z brytkg ziemi, tym wyzsza pojem-
no$¢ maksymalna (tab. 1 i 2). Nasuwa si¢ tu analogia do wlasciwosci wodnych gleby: gleba wil-
gotniejsza w stanie §wiezym jest w stanie zatrzymac wigcej wody, a gleba nadmiernie przesuszona
staje si¢ hydrofobowa. Zaleznos¢ wilgotnosci poczatkowej (50) od sktadowych budowy prébki
jest wyjasniona przez 43,22% zmiennosci. Az 56,78% zmiennosci wilgotnosci poczatkowej moze
zalezed¢ od innych czynnikéw, ktdre nie zostaly ujete w tym badaniu (tab. 3 i 4). Moze to by¢ nie
sama ilo$¢ chwytnikéw, ale takze stopieni zwigzania/spajania przez nie gleby. Natomiast brak za-
leznosci pojemnosci wodnej — zaréwno aktualnej, jak i odniesionej do wysuszonej masy prébki
- od sktadowych budowy prébki duzo méwi o ztozonosci uktadu pomigdzy mchem zwigzanym
chwytnikami a glebg (tab. 5 i 6).

Nowatorskim spojrzeniem jest odniesienie ilosci zatrzymanej wody przez mchy z brytkg
ziemi zaréwno do $Swiezej masy (jak ma to miejsce w badaniach ekohydrologicznych), ale takze
do wysuszonej masy, na wzér metod stosowanych w gleboznawstwie. Zarejestrowanie réznic w wy-
nikach w zaleznosci od odniesienia do suchej czy swiezej masy pokazuje, ze opisujgc te zjawiska,
nalezy jasno sformutowac warunki dos§wiadczenia (tab. 7).

Mchy to rosliny pionierskie i czgsto zasiedlajg nieuzytki, a nastepnie przeksztalcajg podloze,
umozliwiajgc osiedlenie si¢ bardziej wymagajacym roslinom i tworzac srodowisko o wysokich whasci-
wosciach retencyjnych. W przysztosci nalezaloby rozszerzy¢ badania i uwzgledni¢ zmiany sezonowe,
podobnie jak dla lisci. Uzyskane wyniki wpisujg si¢ w badania nad hydrologicznymi wlasciwosciami
ekosysteméw lesnych i pokazuja, Ze rola mchu w lesie jest bardzo istotna, ale jeszcze nie do korica
poznana.



