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Abstract: This study evaluated changes in mass and the moisture content of stored summer-harvested
Scots pine small diameter roundwood subject to different types of preparation and storage (drying
methods). Small diameter roundwood was naturally dried for three months, from 15 June to
15 September 2018. We analyzed three methods of preparation and storage. First, logs 1.2 m in length
were stored and air-dried in piles (C). In the second case, a transpirational drying method was used
(W). Thirdly and finally, we used air-drying for logs with lengths between 9.6 and 14.4 m (L) stored in
the harvesting area. Within three months, the moisture content of the logs stored in piles decreased by
22.9 percentage points. With the transpirational drying method (W) the decrease in moisture content
was 10.0 percentage points. In scenario L, at the end of the storage period the moisture content
was lower by 15 percentage points. Within three months, the density of the roundwood stored in
piles decreased to 700 kg/m3, which is about 140 kg/m® more than in scenarios W and L. Cutting
stemwood into short segments and storing it in a pile appears to have positive effects on drying
performance. Overall, this study shows that, for Scots pine wood, air-drying is a better method than
transpirational drying.

Keywords: transpirational drying; air-drying; energywood; small diameter roundwood

1. Introduction

Scots pine is a species that occurs in about 58% of the total area of forests in Poland. It is estimated
that in the next 10 years, pine stands aged from 21 to 80 years will provide approximately 155 million m3
of small-diameter roundwood. Transportation of this quantity of timber will entail a large number of
vehicle journeys. Transport is often the most expensive phase of timber harvesting operations [1-3].
The final transport costs depend on the type of truck (payload, gross vehicle mass, fuel consumption),
transportation distance, and country. In Poland the gross vehicle weight (GVW)—timber load mass
and total mass of a vehicle—cannot exceed 40,000 kg and therefore trucks used to transport timber
are often not loaded to their full volume. To improve the efficiency of use of trucks, and thus reduce
transport costs, management of wood moisture content (MC) may be applied [1,4-6].

Natural drying is a simple way of reducing the MC and weight of raw material, and does not
require substantial financial investment, because it can be carried out in the harvesting area [6-11].
Potential costs can be related to wood degradation by insects or fungi (dry matter loss). But this
depends on climatic conditions and storage time [12]. In practice, to emphasize the differences, various
names of natural drying are used. The drying of whole trees (felled trees are left on the ground with its
crown intact) is called transpirational drying (also called biological drying, leaf seasoning, leaf felling,
sour felling) [13]. Whereas drying of roundwood or chips is often called air-drying [4]. All methods are
based on natural mechanisms. The effectiveness of transpirational drying depends on the intensity of
evaporation of the above-ground part of the plant [14]. More water evaporates with low air humidity,
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but at high air humidity the intensity of the process decreases [15]. Air-drying is based on the same
principle. Each log’s relative air humidity responds to a determined MC equilibrium. From the
physical standpoint, the equilibrium of wood MC is a state in which the vapor pressure in the wood
is equal to the vapor pressure in the air. Once the equilibrium has been achieved the exchange of
moisture between the material and the environment ceases. Hence, the relative humidity of air is a
significant variable in modeling the natural drying process [8,16]. First to vaporize is the water from
the outer layers of the material; subsequently, the rate of drying decreases as the water from the deeper
layers of the material evaporates (inner diffusion). The dynamics of inner diffusion are influenced
heavily by the structure of the material and its surface. In logs, evaporation is limited to the log ends,
because the bark substantially limits the drying process [17-19]. By splitting a larger drying surface is
achieved, and in this way slower moisture content transport in radial direction is balanced [5].

Natural drying methods are significant mainly in summertime. However, there are situations
when the MC of stored wood increases. This may happen during and after heavy precipitation, but
the phenomenon of rewetting most often takes place in autumn and winter [18,20,21]. According to
Hakkila [13] transpirational drying of small-sized conifers is significant from May onward. Conifers
require the whole summer season to dry well. Provided that felling takes place sufficiently early,
the MC of Scots pine trees 5 to 10 cm in diameter usually reaches about 35-45%, although it may
exceptionally fall to 30% [13].

Drying takes place through transpiration as long as the foliage maintains its activity. For this reason,
the most rapid drying occurs during the first weeks after a tree is felled [13,22]. McMinn [23] studied
transpirational drying for three tree species in Georgia. For all species, a large proportion of moisture
loss occurred during the first three weeks after felling. The same storage period is recommended for
Pinus taeda by Rogers [24]. Cutshall et al. [25] for 14-year-old loblolly pine recommended a four-week
drying period.

A series of factors influence the speed of drying, first of all a climatic conditions, the season of
the year, method of storage, species and size of the piece [9,13,26-29]. Wang et al. [14] compared
changes in the moisture content of poplar trees with and without canopies and where the water supply
from the roots was blocked. The results indicate that transpiration is the main driving force that
reduces water during physiological drying, and the main factors that influence this process are the
air conditions. Tomczak et al. [30] compared two methods of drying beech energy logwood. Within
14 days of establishment the logs stored in piles lost about 6% of their weight (an indicator of change in
moisture content), while for energywood undergoing transpirational drying the loss was about 10%.
Results obtained for Douglas fir showed 6% greater moisture loss in the crowns of stems that retained
limbs after felling compared to stems with limbs removed after harvesting. Additionally, moisture loss
rate increased as stem size decreased [31]. Generally small diameter logs dry easier and faster than
large logs [32-35]. In wood in bark moisture is transported primarily in the longitudinal direction, to
the open cutting area. For this reason, the drying effect also depends on the length of the log [18].

Nurmi and Hillebrand [20] showed that Scots pine multi-tree harvested stemwood with no limbs
loss MC equally as whole trees in both roadside and in-stand trials. This is because the processing
of multi-tree bunches caused some debarking to take place. As a result, the transpirational drying
capability of whole trees was equalized by the evaporation of moisture via the open wood surface.
Both assortments reached MC below 30% in in-stand conditions during one summer’s seasoning.
This indicates that the transpirational drying of Scots pine is same effective in comparison with
air-drying, if open wood surface (without bark) is big enough. Therefore, it can be assumed that
Scots pine short logwood to be a material that can benefit the most from storage in piles, and that the
transpirational drying of Scots pine is less effective in comparison with air-drying. Accordingly, the
main objective of this study was to compare transpirational and air-drying of Scots pine small-diameter
roundwood, as well as mixed methods with different lengths of the drying period in piles, because the
literature indicates that transpirational drying is only effective at the beginning of storage. Air-drying
was performed for two lengths of logs: 1.2 m and between 9.6 and 14.4 m.
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2. Materials and Methods

2.1. Site Selection and Preparation of Model Trees

The research was conducted in the middle part of the area of the Scots pine’s natural occurrence.
The material was collected from one tree stand in the area known as Notecka Forest (Poland)
(52°40731.069" N; 16°6"18.055” E). The stand where the research was conducted is a 50-year-old fresh
coniferous forest, Psamment podzol soil, Calamagrostio arundinaceae—Quercetum association.

Data were collected monthly from 15 June to 15 September 2018 (seven scenarios were followed).
The model trees were determined by the dendrometric method of Urich, variant I [36]. For this method
diameter at breast height (DBH) of all trees selected to be felled for commercial thinning were measured
and divided their on three sub-classes, with an equal number of trees. For each diameter sub-classes
seven model trees were chosen. In each scenario, one model tree had a DBH between 9 and 11 c¢m.
The second tree between 12 and 14 cm, and the third model tree between 15 and 18 cm. Generally,
21 sample trees were chosen, three per scenario. The average height was 18 m. All model trees were
felled in the same day.

2.2. Climatic Data

The storage trial took place outdoors, with all treatments exposed to the same climatic conditions.
Climatic parameters such as precipitation, relative air humidity and air temperature were recorded
during the entire test. Air temperature was measured to an accuracy of 1 °C, humidity to 1%, and
rainfall to 0.01 1/m?. Data were recorded using a mobile meteorological station (Hyundai WSP 3080 R
WIND). Measuring components were installed at a height of 1.5 m above ground. The instrument
was located approximately 800 m from the storage site. Data was collected continuously over the
duration of the study at 30 min intervals. The data was then structured to represent daily means.
For visualization climate data we used the R software (R Core Team, 2020).

2.3. Drying Scenarios

Three methods of log preparation and storage (drying) were analyzed:

(1) Scenario C: logs (1.2 m length) were stored and air-dried in piles;

(2) Scenario W:transpirational drying method for felled trees with branches not removed (whole trees),
storage duration: 1 (Wy), 2 (W), or 3 months (W3);

(3) Scenario L: air-drying method for felled trees with branches removed, stemwood length between
9.6 and 14.4 m, storage duration: 1 (L), 2 (L,), or 3 months (L3).

Additionally, for scenarios W and L, when the storage duration had elapsed, the trunks were cut
into logs 1.2 m in length and the air-drying method was analyzed. Logs stored in piles were weighed
every month until the end of the experiment (Figure 1).
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Figure 1. Scheme for drying scenarios: C—logs stored and air-drying in pile during three months;
W;—one month transpirational drying and two months in pile; L;—one month air-drying for stemwood
and two months in pile; Wo—two months transpirational drying and one month in pile; L,— two
months air-drying for stemwood and one month in pile; W3—transpirational drying during three
months; L3—stemwood air-drying during three months.

The logs was stored at the logging site.

2.4. Characteristics of the Logs

During the experiment, 206 logs in total were harvested by conventional, motor-manual logging
methods, with minimal bark damage.

The diameter outside bark at the ends of the logs was measured using a caliper with 0.1 cm
accuracy. The measurements were performed twice: minimum and maximum. In the next step the
areas of the large and small ends of the logs were calculated using a mathematical formula for a surface
area of a circle. The length of the logs was measured using a tape with 1 cm accuracy. The volume (V)
of the logs was estimated by Smalian’s Equation (1):

V= (GO0 +Gl)2x1 1)

where:

V is the volume of the log (m?);

GO is the area of the large end of the log (m?);
Gl is the area of the small end of the log (m?);
lis the length of the log (m).

To measure the mass of the logs (m), industrial platform scales with a maximum capacity of
300 kg were used. The weight was measured to an accuracy of 0.1 kg. The logs stored in piles (C) were
weighed four-times, at the beginning of the experiment, and every month (i.e., the initial log weight is
given as 100% and subsequent measurements is known as the amount of water loss). In scenarios Wy
and L, the logs were weighed three-times. In scenarios W; and L, the logs were weighed twice and in
scenarios W3 and Lz once when the stemwood was cut into 1.2 m logs. In the next step the log density
(Q) (i.e., known as the mass change and water loss per 1 m?3 of roundwood) was estimated.
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2.5. Sampling Procedure (Moisture Content—MC)

To determine the initial moisture content, a different number of samples (wood disks) was taken
from the trunks, according to the scenario:

(1) Scenario C: wood disks were collected along the trunk, from each segment, every 1.2 m;
(2) Scenario W: wood disks were collected only from the bottom part of the tree trunk;
(3) Scenario L: wood disks were collected from both the bottom and top of the trunk.

Additionally, for scenarios W and L, when the storage duration had elapsed, wood disks were
collected along the trunk, from each segment, every 1.2 m. At the end of the experiment, wood disks
were collected from each log, at half-length (Figure 2).
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Figure 2. Sampling procedure (MC) for scenarios: C—logs stored and air-drying in pile during three
months; Wi—one month transpirational drying and two months in pile; L;—one month air-drying for
stemwood and two months in pile; W,—two months transpirational drying and one month in pile;
L,—two months air-drying for stemwood and one month in pile; W3—transpirational drying during
three months; Ls—stemwood air-drying during three months.

Immediately after collection and marking of the samples, they were weighed green (my,, 0.01 g
accuracy). In the laboratory, the samples were oven dried at 105 °C (myg) [37]. The relative moisture
content (MC) was estimated by Equation (2):

MC = (my, — mg)/m,, X 100 (2)

where:

myy is the mass of green wood (g);
m; is the mass of dry wood (g);
MC is the wood moisture content (%).

2.6. Statistical Analyses

In order to compare mass, MC, and density with respect to the experimental variables, in the first
step, the Lilliefors test was used to examine the normal distribution of data. The data in the analysed



Forests 2020, 11, 668 6 of 12

groups were of a different quantity and had no normal distribution. As a result of this, three or more
dependent observations (mass and density of logs in scenarios, between months of storage) using
Friedman’s test was carried out. To discover which data were significantly different from each other,
the Nemenyi post hoc test was used. For two dependent observations (MC and results from scenarios
W, and L, for mass and density) Wilkoxon’s test was carried out. In order to compare data between
scenarios (independent observations) the non-parametric Kruskal Wallis test was carried out, followed
by a Dunn test for the multiple comparisons of means from each group of data. Statistical inference was
performed at significance level o = 0.05. The program Statistica 13.1 (TIBCO Software Inc., Palo Alto,
CA, USA) and package R (R Core Team, 2020) was used for the calculations.

3. Results

3.1. Climate

During storage time, precipitation was experienced on 22 days (from 0.1 to 16.2 mm) and on
70 days there was no rain. The average precipitation was 5 mm. The highest air temperature was
34.7 °C, the lowest was 1.4 °C, and the average was 17.3 °C. The largest daily change was in air humidity,
which ranged between 37% and about 100%. The average air humidity during the experiment was 68%.
The most favorable conditions for the drying of wood were recorded in August, when the average
temperature was 19 °C and there was little precipitation (Figure 3).
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Figure 3. Weather data recorded during the storage period.
3.2. Mass

The mass of logs stored in piles (C) was lower by 11.3% after one month and by 24.0% after
two months than on the day of harvesting. Within three months, the mean mass of logs stored in piles
decreased by approximately 36%. In other scenarios differences between months were very similar
to the changes observed in scenario C. In each scenario the differences in mass between consecutive
stages of the experiment (storage times) were statistically significant, while there were no statistically
significant differences in logs mass between scenarios (p < 0.05).

In the first month the mass of logs stored in piles (C) was lower by 1.5% than that of logs dried by
transpiration (W), and lower by 6.2% than in scenario L;. After two months the density of the logs
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stored in piles (C) was lower only between scenarios W5 (2.6%) and L, (12.5%). After three months the
mass of the logs stored in piles (C) was lower by 21.4% than in scenario W3 and lower by 13.2% than in

scenario L. Differences between scenarios were statistically insignificant (Table 1).

Table 1. Mean volume (V) and mass of logs according to scenarios and storing duration in pile.

Scenario n V [m3] + SD Mass [kg] + SD (Storage Time in Pile-Months)
11.23 + 4.81 10.09 + 4.92 8.95 + 5.02 7.99 + 4.41
C 29 0.011 +0.005 0 123 0 023 o 013 o 123
Wy 31 0.011 +0.005 10.24 (io )3922,3 8.92 i(l?;~771,3 7.98 i(23).671,z
L 2 0011+ 0.005 10.76 (io )4.652,3 9.39 J_ElA;.54L3 8.91 J_EZA;ASLZ
W, 26 0.010 + 0.004 9.19 (J_EJ )3-443 8.25 (J—fl )3-312
L, 29 0011+ 0.005 10.23.(6;)4.723 9.28 (il )4.622
Ws 30 0.012 % 0.006 10-17( 0’—; 4.07
Ls 29 0.011 +0.005 9.20 + 4.60

)

Note: Different subscripts denote a statistically significant difference between storage time (months). Scenarios:
C—logs stored and air-drying in pile during three months; W;—one month transpirational drying and two months
in pile; L;—one month air-drying for stemwood and two months in pile; W,—two months transpirational drying
and one month in pile; L,—two months air-drying for stemwood and one month in pile; W3—transpirational drying
during three months; L3—stemwood air-drying during three months.

3.3. Moisture Content

Initial moisture content was from 45.1% (scenario W3) to 51.2% (scenario L,). Within each month
moisture content decreased about several percent points. Within three months, scenario C and selected
mixed methods (scenarios W1, L1 and W, L), finally reduced the MC to below 30%. The results of
drying by different methods over three months were often similar. Statistically significant differences
were found only between scenarios W1 and L;, which at the beginning of the experiment differed
in moisture content (by several percentage points). Statistically significant differences were found

between storage time (months) for all scenarios (p < 0.05) (Table 2).

Table 2. MC of logs according to scenarios and storage time.

Storage Time-Months Mean [%] + SD

Scenario Initial Moisture Content (iMC) 1 ) 3

C 49.6 +4.9; - - 26.7 +4.9¢
\A 452 +3.1 419 +9451, - 29.9 +10.2;
Ly 50.3+29 47.0 £ 7.2 Wi, - 26.5+11.2;
W, 493 +21 - 38.8 +12.85 299 + 8.8,
L, 51.2 +3.3 - 349 +12.95 26.8 £ 6.8,
W3 451+71 - - 35.1 +14.0
L3 49.6 + 6.9 - - 33.8+11.0

Note: different superscripts denote a statistically significant difference between scenarios. Different subscripts
denote a statistically significant difference between storage time (months). Scenarios: C—logs stored and air-drying
in pile during three months; Wi—one month transpirational drying and two months in pile; L;—one month
air-drying for stemwood and two months in pile; Wo—two months transpirational drying and one month in pile;
L,—two months air-drying for stemwood and one month in pile; W3—transpirational drying during three months;
Lz—stemwood air-drying during three months.

3.4. Density

The density of logs (for specific MC at measure day) stored in piles (C) was lower by 12.2% after
one month and by 26.3% after two months than on the day of harvesting. Over the entire period
of storage (three months) the density of these logs decreased by approximately 37%. In the mixed
scenarios, after the logs were cut into short segments and placed in a pile, the changes in density were
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similar to those obtained in scenario C. Between the first and second months of storage the log density
for particular scenarios decreased by 14.1% (C), 14.7% (W1) and 14.1% (L;). Further decreases were
observed between the second and third months of storage. In this period the logs dried at a slower
rate. In scenario C the density decreased by 10.4%; the decreases in other scenarios were 11.7% (W),
10.7% (L1), 11.4% (W3) and 10.3% (L;). In each scenario the differences in density between consecutive
stages of the experiment (storage times) were statistically significant (p < 0.05).

In the first month the density of logs stored in piles (C) was lower by 6.3% than that of logs
dried by transpiration (W), and lower by 5.6% than that of logs with lengths between 9.6 and 14.4 m
subjected to air-drying (L;). The differences were statistically significant between scenarios C and
Wi (p < 0.05). After two months the density of the logs stored in piles (C) was lower by 13.3% than
in scenario W5 and lower by 11.9% than in scenario L,. The differences were statistically significant
between scenarios C and W5, C and L, and not statistically significant between scenarios C and Wy, C
and L (p < 0.05). After three months the density of the logs stored in piles (C) was lower by 20.1%
than in scenario W3 and lower by 10.4% than in scenario Ls. In this case was a statistically significant
difference between scenarios C and Wy, Ly, W3, Lz (p < 0.05) (Table 3).

Table 3. Density of logs according to scenarios and storage time.

Storage Time-Months Mean [kg/m?] + SD

Scenario
0 1 2 3
C 1028 + 73.51 53 903 £505W o3 776 +£954WHL2 10 695+ 864 W2I2Z W3,
Wi 963 + 66.4€ 53 827 + 5521 3 730 + 80.31
Ly 957 + 85.9, 3 816 + 97.7 3 728 +103.1; 5
W, 895 + 75.1 €5 787 +80.9 €,
L, 881 +78.9 C; 789 +105.0 €,
Ws 835 + 96.6 ©
Ls 806 + 69.4 C

Note: different superscripts denote a statistically significant difference between scenarios. Different subscripts
denote a statistically significant difference between storage time (months). Scenarios: C—logs stored and air-drying
in pile during three months; Wi—one month transpirational drying and two months in pile; L;—one month
air-drying for stemwood and two months in pile; Wo—two months transpirational drying and one month in pile;
L,—two months air-drying for stemwood and one month in pile; W3—transpirational drying during three months;
Lz—stemwood air-drying during three months.

4. Discussion

The results for density indicate that, for Scots pine small diameter roundwood, air-drying in piles
(scenario C) is a better method than transpirational drying (scenario W) or air-drying of stemwood
without limbs (scenario L). However, this depends on the storage period. Within one month of
storage there were statistically significant differences between the two drying methods, in piles and
by transpiration. Two months after harvesting was statistically significant differences between all
methods. Within three months, the density of the roundwood stored in piles decreased to 700 kg/m?,
about 140 kg/m3 more than in scenarios W3 and Ls. In this case density of roundwood stored in the
pile also was statistically significantly lower.

Within three months, the moisture content of the logs stored in piles decreased by 22.9 percentage
points. With the transpirational drying method (W) the decrease in moisture content was 10.0 percentage
points. In scenario L, at the end of the storage period the moisture content was lower by 15 percentage
points. However, statistically significant differences between scenarios were not found. Nurmi and
Hillebrand [20] showed that MC of Scots pine stemwood and whole trees, after one summer drying
season is similar. They pointed, that this is because the processing of multi-tree bunches caused
some debarking to take place. As a result, the transpirational drying capability of whole trees was
equalized by the evaporation of moisture via the open wood surface. In the experiment, logs were
harvested by conventional, motor-manual logging methods, with minimal bark damage. A critical
factor determining the intensity of evaporation and the drying process is the open wood area, without
bark [18,19,21]. Roundwood stored in piles had a greater open wood area than whole trees and
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stemwood without limbs. After the delimbing process small open wood area remain around knots.
But they were too small and had no significant effect on the drying process. Perhaps for this reason,
difference between scenarios W and L was not statistically significant. Moisture loss via the open
wood surface was equalized by the transpiration. It is also interesting that there were no statistically
significant differences compared to the MC of roundwood stored in a pile. Roundwood stored in piles
had a much greater open wood area than logs, which was drying by other methods. However, in this
case, this did not matter for MC either.

For MC and mass of logs, all methods are comparable, but were significant for density. MC strongly
correlated with oven-dry density of wood. Coniferous are a classical example of changes of properties
within-stem. A markedly lower density and higher MC is found in the top part of the tree trunk. This may
explain the difference in green density of logs obtained different parts of the tree. Small diameter
logs dry easier and faster than large logs [32-35]. At the beginning of the study higher MC and green
density values were recorded for logs obtained from the top part of the tree trunk. After a three month
of storage in a pile, the pattern was reversed. This means that logs obtained from the top part of the
tree trunk dried more rapidly than logs obtained from the bottom part of the trunk. In our experiment
transpirational drying proceeds more slowly than drying by other methods, and the presence of
branches has a negative impact on the pattern of MC along the length of the trunk.

Some authors have pointed out that, in the initial phase of storage, transpirational drying is more
effective; however, the longer the storage period, the less efficient this method becomes [23,25]. We are
not able to confirm this statement because in the first month of storage the effectiveness of the methods
was comparable. The design of the experiment did not provide for continuous or more frequent
weight measurement. Perhaps, in the case of continuous or more frequent measurement, significant
differences would be obtained. However, it was not the aim of this work to construct an exact model.
In fact, the results obtained from this study are relatively unsophisticated because they do not account
directly for weather trends, only for the storage duration and felling period. This is a simplification
because it is unlikely that such high accuracy is reflected in the scheduling of industrial operations.
Classical models based on weather data are expensive to build and somewhat difficult to use because
they require exact knowledge of weather data on the part of the user.

Our case study demonstrates changes in moisture content and mass loss in specific conditions.
In the experiment, stems were not protected from precipitation. Logs were harvested by conventional,
motor-manual logging methods, with minimal bark damage. Moreover, the results are applicable
only to the experienced weather conditions and storage duration, and may vary with other weather
conditions and storage times. Generally the outcomes are comparable to those of other experiments.
Irrespective of the method of storage, there was a gradual decrease in MC, mass, and density.
Nonetheless, we obtained much valuable information which may be useful in the planning of supply
chains. Efficiency is currently one of the key issues in supply chain management, for example, in the
transport of energywood [38]. Natural drying methods are a simple way of reducing moisture content,
which is a critical factor that determines the weight of roundwood or chipped wood [12,39-41] and,
thus, strongly influences the costs of transportation [1]. Simulations show that the number of journeys
can be significantly reduced, and vehicle payload significantly increased, when MC is lowered [5,6].
This is particularly important in the case of Scots pine, which accounts for a very high percentage of
the small roundwood harvested in Poland.

5. Conclusions

In recent years, the number of studies on the optimization of energy and industrial wood
transportation have rapidly increased [42-44]. Nevertheless, the analysis of relationships between
methods of preparation, storage, and drying, and their influence on changes in the MC and weight of
Scots pine logs, remains an important topic of study. The present study compared the most popular
natural drying methods for stemwood: transpirational and air-drying. For MC and mass all methods
are comparable. In each method, during storage, MC and mass decreased significantly. After three
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months, the initial moisture content above 50% can drop to between 27% and 35%, making logs an
excellent fuel. Mean mass of logs decreased from about 11 kg to about 8 kg. Within three months,
the density of the roundwood stored in piles was about 140 kg/m? less than other methods, what is
important for transport efficiency. The best method of preparing Scots pine wood for drying is cutting
it into short logs and storing them in piles. Moderate effects of drying were achieved for delimbed
stemwood, and the least effective method was found to be transpirational drying.
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