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Abstract

Siberian larch (Larix sibirica Ledeb.) timber is a good raw material, particularly for the mechanical wood industry,
but drying it without any decrease in value is difficult and slow. The purpose of this research was to determine if radial
location or drying schedule affect the colour of conventionally dried larch wood coming from two different provenances
(Finland and Siberia). The basic density, final moisture content and width of annual rings differed between provenances
and were taken into account as covariates. A total of five drying tests with three different schedules were performed,
with reflectance spectra being measured from the inner parts of dried timber. The effect of drying schedule on the colour
was minor. However, radial location affected the colour more clearly. The middle and inner heartwood were darker and
redder than the wood located near the pith, particularly in the Siberian timber, while the wood located around the pith
was reddest in the Finnish timber. In addition, the colour correlated with density regarding the Siberian, but not the
Finnish timber, with the colour of the timbers of different provenances visibly differing. Thus provenances should be
separated when drying larch wood to attain uniform colour.

Key words: annual ring width, basic density, conventional drying, L*C*h -colour coordinates, moisture content

Introduction

Timber of Siberian larch (Larix sibirica Ledeb.)
is a good raw material for the mechanical wood indus-
try. Larch wood is highly suitable for interior use be-
cause it contains smaller amounts of volatile organic
compounds than e.g. Scots pine wood (Pinus sylves-
tris L.) (Viitanen et al. 2001). Another important issue,
for wood species used for valuable carpentry products
meant for interiors, is its colour and general appear-
ance. The most appreciated part of larch is its reddish,
commonly even dark reddish (Lyck and Bergstedt 2007),
heartwood which constitutes up to 85% of the wood
in old trees (Use of larch ...1971). The red tone is lack-
ing from the sapwood, where the colour is duller.
Another factor affecting the appearance of larch wood
is its strong patterning of annual rings, which is mainly
due to the large density differences between earlywood
and latewood (Hakkila and Winter 1973). In fact, the
very clear colour differences between earlywood and
latewood partly cover noticeable average colour dif-

ferences between timber pieces that are apparent to
the naked eye.

The success of drying determines, to a great ex-
tent, the quality of the dried timber for the intended use,
as well as possibly influencing the colour. Usually the
higher the dry temperature is in drying, the more the
wood darkens. The effect of drying on the wood col-
our has been studied for many wood species, particu-
larly for hardwoods (e.g. McMillen 1976, Charrier et al.
1992, Luostarinen et al. 2002, Mo6ttonen and Luostarin-
en 2004) but also for softwoods like pines (Pinus radi-
ata D. Don, P. sylvestris L.), spruce (Picea abies (L.)
Karst.) (Wiberg 1996, Kreber and Haslett 1997, Repola
et al. 2001), western hemlock (7suga heterophylla (Raf.)
Sarg.) and firs (4bies ssp.) (Kreber and Byrne 1994). In
most of the cited studies, concerning softwoods, the
colour of the surface of timber pieces, with or without
planing off a few millimetres, has been studied, because
the water soluble compounds of wood have been ob-
served to move towards the surface of the timber piece,
affecting its colour (Boutelje 1990, Theander et al. 1993,
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Terziev 1995). In the case of Siberian larch, the wood
from the core to the surface of a timber piece has been
observed to be uniform or slightly darker near the sur-
face after very thin planing (Heikkonen et al. 2007).
Furthermore, the radial location of sawn timber may
affect the colour because of differences in density
(Kérkkdinen 1978) and in the width of annual rings in
the radial direction.

The purpose of this research was to examine the
colour of conventionally dried Siberian larch timber
from the perspective of the carpentry industry, in which
there is a need to plane the surfaces thoroughly away
and split the original timber pieces into smaller dimen-
sions. Thus the inner colour of timber pieces was
compared after drying with three different drying
schedules. Provenance and radial location of the tim-
ber were taken into account when the effects of dif-
ferent schedules on the colour were determined.

Materials and methods
Wood material

For this study the Siberian larch timber came from
two different provenances; Finland and Siberia. The
climates of the provenances differ from each other
according to mean winter temperature, which is -15 —
-20°C 1in Siberia at the region of Ust Ilimsk (58°15° N,
102°75” E; north-west of Krasnoyarsk) from where the
used timber came, and -5— -10°C in Finland at Punka-
harju region (61°81° N, 29°32” E; south of Joensuu),
and according to annual rainfall, ca. 460 mm at Kras-
noyarsk region and over 600 mm at Joensuu region.
Mean summer temperature is 15-20°C at both regions
(World climate 2008).

The used timbers were harvested in December
(Finland) and in October — December (Siberia) 2005,
when the timbers were frozen. The Finnish timber, to-
tal of 17 trees, came from the plantations of the Finn-
ish Forest Research Institute, Punkaharju, Eastern Fin-
land, from a forest that was planted in 1924 with four-
year-old seedlings. The Siberian-grown Siberian larch
came from Ust Ilimsk from a natural forest. As the Si-
berian timber was purchased (from Pariwood Oy, Pa-
rikkala, Finland) as ready sawn, the number as well as
the age of the original Siberian trees are unknown.
However, the width of annual growth and curve of
annual rings suggested that the trees were quite old,
most probably older than the Finnish trees.

The 4.5 m long logs of the trees of the Finnish
origin were sawn in Punkaharju using the X-log meth-
od (Figure 1) with a small portable circular saw, while
the Siberian timber was sawn in Siberia. Both origins
were sawn into planks of 50 mm x 150 mm. In connec-

Figure 1. Sawing pattern, X-log, used in this study. Num-
bers refer to the grading of planks according to their radial
location in the trunk. The scale used was 1) planks contain-
ing the pith, 2) planks from the innermost heartwood, 3)
planks from the middle of the heartwood, and 4) planks con-
taining both heartwood and sapwood, referred in text as outer
heartwood, because the reflectance spectra were always
measured from the heartwood

tion with sawing, the distance of the planks from the
pith was determined for the Finnish timber (Figure 1).
However, for the Siberian timber the distance was de-
termined from the curve of annual rings, and existence
of the pith, sapwood and bark. The used radial classi-
fication of the planks refers to the cambial age of the
wood, and the wood from the innermost location con-
taining the pith consisted mainly of juvenile wood,
while the class 2, inner heartwood, consisted partly of
juvenile and partly of mature wood. The two outermost
locations included only mature wood. Total of 53 planks
from both provenances were used for this study.
Samples of 20 mm length for basic density
(kg/m*) were taken from the distance of 30-120 cm from
the upper end of the original planks when cutting them
to a suitable length, 1.2 m, for the kiln used in this
study. The distance of the samples from the upper end
of the original planks varied, because they were di-
vided for several drying test each requiring timber of
different length, and because knots and other irregu-
larities in wood were not included into the samples to
avoid their effect on basic density. The effect of the
different sampling height, 3.3 — 4.2 m, on the wood
properties is most probably small (e.g. Kérkkédinen
2007). The exact dimensions of the samples were meas-
ured with a digital Mitutoyo sliding gauge and they
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were weighed immediately after cutting from green
planks with a Precisa XB 4200C scales. The samples
were then dried at a temperature of 103 = 2°C, accord-
ing to the standard EN 13183-1 (2002), in a Memmert
oven, and weighed, after which the basic density was
calculated (Table 1). The average annual growth (mm/
a) (Table 1) was determined by calculating the number
of whole annual rings in a given distance, and then
dividing the distance by the number of annual rings.
Final moisture content (MC) (Table 1) was measured
from 20 mm long samples taken from the middle of the
dried planks. The samples were dried at a temperature
of 103 + 2°C and weighed, and the MC (%, g/
8.y wood’ g=gramme) was calculated. The means and
standard errors of the mean for the basic density, width

of the annual rings and final MC are presented by dry-
ing lot, as well as by radial location, since these fac-
tors were used as covariates in the used General Lin-
ear Model (GLM) procedures.

Drying

All the timber, except the lot which was dried first
(60°C), was kept in a freezer room (-20°C) until moved to
room conditions to be prepared for the drying process
about 24 h beforehand. Even though the storage times
in freezer varied from 4 weeks to ca. 4 months, no sig-
nificant decrease in the MC just before starting the dry-
ing processes was observed (results not shown). Both
the Siberian and the Finnish grown timber were includ-

Table 1. Basic densities, an-

) > Finland Siberia Finland Siberia
nual gI‘OWthS, final moisture Property Radial location MeantSE MeantSE Drying lot MeantSE MeanzSE
contents and numbers of use,d Basic density Outer heartwood 533.318.4 525.5+9.4 50°C 515.7¢11.1 513.1+8.4
sampleg by provenances, radi- (kg/m®) Middle heartwood 509.6£9.9  517.6£12.5 60°C* 482.1:146  522.1¢12.8
al locations (drying lots com- Inner heartwood* 461.0:63  523.5:163  70-80°C S+F  484.4:185  518.1%19.0
bined) and drying lots (radial Pith included* 411.1£10.0 511.6:11.8  70-80°C S/F  486.3:135  528.3t145
locations combined), which oo Outer heartwood* 201013  0.98:0.04 50°C* 2.95+0.19 1.03£0.09
were named according to used (mm/a) Middle heartwood* 2.9810.16  1.18£0.10 60°C* 3.36£0.39 1.30£0.10
dry temperature and material Inner heartwood* 450£0.29  151%0.18 70-80°C S+F*  3.23:0.45 1.1620.12
included if different between Pith included* 533:0.33  1.32£0.09 70-80°C S/F*  3.54%0.42 1.3920.16
lots dried in the same temper-  fipai moisture content  Outer heartwood 8.6:0.43  11.18:125  50°C 9.2+0.33 12.4+1.72
ature. SE — standard error of (%) Middle heartwood 8.1£0.41 10.56+0.95 60°C* 8.9+0.45 13.0£0.85
the mean, * — significant dif- Inner heartwood 7.1%0.77 9.9+1.49 70-80°C S+F 7.940.48 10.4£1.20
ference between provenances, Pith included 6.0£0.38 9.3+0.69 70-80°C S/F 5.9+0.21 7.3+0.51
S+F — lot contained timber  Number of planks Outer heartwood 18 19 50°C 11 11
from both provenance, S/F — Middle heartwood 19 16 60°C 13 13
lot contained timber of one Inner heartwood 8 9 70-80°C S+F 13 11
provenance (S — Siberia, F — Pith included 8 9 70-80°C SIF 16 18
Finland)

Table 2. Programmed drying schedules. T - Lots
temperature, EMC - equilibrium moisture Lot50°C  Lot60°C  50°C & 60°C Lots 70-80°C S+F, S &F
content, DF - drying force (DF=MC/EMC). Stage of process T EMC  DF T EMC DF
S+F - lot contained timber from both prov- Heating up 50 60 18 70 18
enances, S/F - lot contained timber of one Drying, >70% 50 60 26 70 26
provenance (S - Siberia, F - Finland) 60-70% 50 60 26 70 26
50-60% 50 60 26 70 26
40-50% 50 60 26 70 26
30-40% 50 60 24 70 26
25-30% 50 60 23 75 2.7
20-25% 50 60 23 80 2.7
15-20% 50 60 26 80 2.7
10-15% 50 60 27 80 3
<10% 50 60 14 80 3
Conditioning 50 50 9.8 65 8.6
Cooling down 40 40 9.8 40 8
Stopping of ventilation, °C 40 40 40
Targets Lot 70- Lot70-  Lot70-
Lot50°C  Lot60°C 80°C S+F 80°C'S 80°C F
Target final MC, % 10 10 10 10 8
Target MC gradient, % 1 1 1 0.1 0.1
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ed in three of the processes, and one test was carried
out for the Finnish and one for the Siberian timber alone.
The schedule for the lots including only Siberian or Finn-
ish timber was the same as the hottest one used for the
lot consisting of both timbers (Table 2). The drying lots
are referred to according to the temperatures used and
in the case of the three lots dried with the same sched-
ule, also as the provenance of the timber included in the
lot (F — Finland and/or S — Siberia).

In the laboratory size conventional kiln B 9400
COMP used, manufactured by Brunner Hildebrand
GmbH, the drying processes are controlled by the wood
MC. In this study the process control was done accord-
ing to the MC of the Finnish timber when both timbers
were dried in the same process. Drying schedules for
the kiln are made by determining the drying tempera-
ture and the drying force (DF; DF=MC/EMC;
EMC=equilibrium moisture content) for ten MC inter-
vals in the drying phase, while the climates for heat-
ing, conditioning and cooling down are determined by
temperature and EMC. Water spraying is used in the
heating phase to moisten the surface of the timber. In
addition, target final MC and MC gradient must be
determined.

Measurements of reflectance spectra

To measure the reflectance spectra of the inner
wood of the planks, each plank was split radially and
the inner surface was planed. The spectra were meas-
ured with a portable spectrophotometer MINOLTA CM
2002, using a 2° standard observer and standard illu-
minant D . Furthermore, the spectra were measured
from three points (diameter 11 mm) of each plank, the
average of the three measurements being the result for
the plank. The spectra were always measured from the
heartwood, avoiding knots and other defects. Addition-
ally, the whole annual rings, i.e. both the earlywood and
latewood, were included in the measurements.

L*C*h coordinates were determined from the
measured reflectance spectra (e.g. Precise colour ...
1994). The L* coordinate, lightness, is scaled so that
zero corresponds to black and one hundred to white.
C*, chroma, presents the saturation of colour, and it
takes values between 0-60, 0 being dull/grey and 60
being very vivid colour. Hue angle, h , represents the
hue: the values are degrees, 0° being red, 90° yellow,
180° green and 270° blue. The difference between hues
of two measurements, AH*, was calculated (Eq. 1) be-
tween provenances by both drying lots and radial
locations (e.g. Precise colour ... 1994):

AH # = \J(AE %)’ - (AL*)? - (AC ) (1)
where AE* | is colour difference, calculated as (Eq. 2)

AE %, = J(AL*)’ + (Aa*)> + (Abx)> 2)
where AL*, Aa*, Ab* and AC* represent the differ-
ences in L*, a*, b* and C* values, respectively, be-
tween two measurements. In the case of larch wood,
a* and b* get positive values and thus represent red
and yellow tones, respectively, but the values of a*
and b* are not presented, because they are in close
connection with hue angle and chroma.

Statistics

Colour coordinates were compared according to
drying schedules and radial locations using the Gen-
eral Linear Model (GLM) of SPSS software, keeping
the Finnish and Siberian timbers separate. In addition,
the provenances were compared using GLM accord-
ing to radial locations and drying lots. Basic density,
width of annual rings, and final MC were used as
covariates because there were differences in them be-
tween provenances, as well as radial locations and
drying lots, and therefore may have affected the col-
our; this was verified by partial correlations of annu-
al ring width, basic density and final MC with colour
coordinates (SPSS software). In these correlations, the
effects of two of the three basic properties (basic den-
sity, final MC, annual ring width) were eliminated when
calculating the correlation between colour coordinates
and one of them.

Results

Colour coordinates of the Finnish timber did not
correlate with any of the three basic properties (basic
density, final MC, annual ring width) taken into ac-
count. However, in the Siberian timber density and MC
correlated with some colour coordinates. The denser
the wood, the darker it was and the higher the chro-
ma and thus the more vivid the colour, while MC af-
fected the hue angle: the higher the MC, the smaller
the hue angle, i.e. the hue became redder (Table 3).
However, the hue angle values of 72°- 78° measured

Table 3. Observed statistically significant partial correlations
between colour coordinates, and basic density (BD), annual
growth (AG) and final moisture content (MC). Significant
correlations were observed only for the timber of the Sibe-
rian origin. r — correlation coefficient, p — significance
(p<0.05 were considered as statistically significant)

Siberia
Comparison Controlling factors r—p
Lightness, L* BD MC, AG -0.459 0.002
Chroma, C* BD MC, AG 0473  0.002
Hue angle, h,, MC BD, AG -0.387  0.011
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in this study, represent orange, almost yellow, tones.
Instead, the width of annual rings did not correlate with
any of the colour coordinates.

The covariates used in the GLM procedures made
some clear differences between the averages statisti-
cally insignificant, on the one hand, and some small
differences significant, on the other hand. Some sig-
nificant differences in colour coordinates were ob-
served between the radial locations of the wood (Ta-
ble 4a), as well as between the drying lots (Table 4b).
In the Finnish timber the differences in lightness be-

yellow in the Siberian timber (Figure 2c). However,
statistically significant differences were rare (Table 4a).
In addition, the Finnish timber was redder, according
to the hue angle, than the Siberian timber in each ra-
dial location while the differences in the other colour
coordinates between the provenances were not sig-
nificant (Figure 2, Table 5a).

Some statistically significant differences in col-
our coordinates were observed between the drying lots
(Figure 3, Table 4b). The Siberian timber was lighter
when dried at 50°C or 60°C than at 70-80°C (Figure 3a,

Table 4. Observed statistically 2)
signif.icant differences in cplour Finland Siberia
coordinates between a) radial lo- Property Comparison
cations and b) drying tempera- F P F P
tures, calculated with GLM pro-
cedure using basic density, annual Lightness, L* Outer heartwood  Inner heartwood 5.060 0.039
growth and moisture content as “ Middle heartwood  Inner heartwood  6.474  0.020
covariates. p — significance of the - Middle heartwood Pith included 6729 0018
comparison (p<0.05 were consid- Inner heartwood  Pith included 5034 0.049
ered as statistically significant).
S+F — lot contained timber from Chroma, C* Outer heartwood  Pith included 10.441  0.004
both provenances, S/F — lot con- Hue angle, h,,  Middle heartwood  Inner heartwood  9.001  0.007
tained timber of one provenance “ Middle heartwood  Pith included 8.894 0.008
(S — Siberia, F — Finland)
b)
Finland Siberia
Property Comparison
F P F P
Lightness, L* 50°C 70-80°C S+F 5.318 0.035
* 60°C 70-80°C S+F 22.108 0.000
60°C 70-80°C S 7.364 0.014
Chroma, C* 50°C 70-80°C S 6.271 0.022
* 60°C 70-80°C S 6.670 0.019
Hue angle, hay,  60°C 70-80°C S+F 4730 0.043 7.651 0.014
70-80°C S+F  70-80°C F 10.141  0.004

tween radial locations were minor (Figure 2a, Table 4a).
However, in the Siberian timber, the wood located in
the middle or inner parts of the heartwood was slight-
ly darker than the outer heartwood and the wood in
the vicinity of the pith (Figure 2a, Table 4a). Further-
more, the chroma shows a decreasing trend from out-
er to the innermost heartwood particularly in the Finn-
ish timber (Figure 2b, Table 4a), and the hue angles
of the Finnish and Siberian timber had radially oppo-
site trends: the Finnish wood was the most yellow in
the middle and outer locations of the heartwood, while
the wood from the vicinity of the pith was the most

Table 4b). However, in the Finnish timber no statisti-
cal differences in the lightness nor the chroma were
observed, while the chroma in the Siberian timber in-
creased significantly when the drying temperature was
raised (Figure 3b, Table 4b). In the Siberian timber the
quite small difference in the hue angle between 60°C
and 70-80°C S+F was significant, that of the former
being higher and thus indicating a slightly more yel-
low hue (Figure 3c, Table 4b). In the Finnish timber
two statistical differences in the hue angle were ob-
served between the lots: the hue angle increased when
the temperature was raised from 60°C to 70-80°C (S+F),
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and decreased again when the Finnish timber was dried
alone at 70-80°C.

The Finnish timber was slightly, but significant-
ly, lighter than the Siberian timber when provenances
were dried together at 70-80°C, other differences in
lightness between provenances being opposite but
insignificant (Table 5b). No differences in the chroma
between the Finnish and Siberian timbers were ob-
served, but the hue angle was generally higher in the
Siberian than in the Finnish timber within a drying lot.
Furthermore, it was higher in the Siberian timber dried
alone than in the Finnish timber dried alone (Table 5b).
Observed AH* values between timbers of different
provenance according to both radial location and dry-
ing lot were quite small (Table 6), but a slightly red-
der and darker tones in the Finnish than in the Sibe-
rian timber were observed, with it being possible to
see most of the differences with the naked eye.
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Table 5. Differences in colour coordinates between the Finn-
ish and Siberian timbers according to a) radial locations of
timber and b) drying lots, calculated with GLM procedure
using basic density, annual growth and moisture content as
covariates. p — significance of the comparison (p<0.05 were
considered as statistically significant). S+F — lot contained
timber from both provenances, S/F — lot contained timber of
one provenance (S — Siberia, F — Finland)

a) Property Radial location F P

8.993  0.006

Hue angle, ha,  Outer heartwood

Hue angle, ha,  Middle heartwood 16.114  0.000
Hue angle, hy, Inner heartwood 6.051 0.036
b) Property Drying lot F p
Lightness, L* ~ 70-80°C S+F 5912  0.026
Hue angle, ha, 60°C 5910 0.028
Hue angle, hay 70-80°C S+F 16.140 0.001
Hue angle, ha, 70-80°C S/F 6.203  0.020
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Table 6. Hue (AH*ab) differences between Finnish and Si-
berian timber according to radial locations and drying lots.
S+F — Siberian and Finnish timber were included in the same
drying lot, S/F — Siberian and Finnish timber were dried in
different lots

Radial location AH*s3,  Drying lot AH*5p
Outer heartwood 1.02 50°C 0.89
Middle heartwood 0.74 60°C 1.58
Inner heartwood 154  70-80°C S+F 0.42
Pith included 251 70-80°C S/F 1.72

Discussion and conclusions

Differences in the wood materials, i.e. basic den-
sity and MC, affected the colour of the Siberian, but
not the Finnish grown Larix sibirica, timber. Annual
ring width did not correlate with the colour coordi-
nates, which was expected, because both earlywood
and latewood width increase when the ring width of
mature wood increases (Zhu et al. 1998). This stabi-
lises the effect of the wood types, over several annu-
al rings, on the colour in the mature wood. The lower
the MC was, the higher the hue angle, i.e. the more
yellow the tone. Regarding the wood of Scots pine
and Norway spruce the hue angle was also found to
increase with decreasing MC during drying (Wiberg
1996). In practice it looks likely that hue differences
caused by MC differences even out by the time when
the MC differences equalise between timber pieces.
Furthermore, the denser the Siberian grown wood, the
darker it was, with the colour becoming simultaneously
more saturated. The heartwood contains a higher con-
centration of extractives, compared to sapwood, (e.g.
Viitanen et al. 2001, Gierlinger et al. 2004a,b, Veniléin-
en et al. 2006), that have an effect on colour through
increasing density as such, but also because some of
the extractives are coloured. However, no effect of
density on hue angle was observed, which suggests
that the amounts of the red-coloured phenolics (Gier-
linger et al. 2004a) did not differ between timbers of
different density. Density also affects other properties
such as final MC and MC gradient of dried larch tim-
ber (Luostarinen et al. 2010, Luostarinen and Heikko-
nen 2010), which emphasises its importance when larch
timber of comprehensively good quality is produced.

Differences in wood colour were observed regard-
ing the radial locations. The juvenile wood of the Si-
berian timber with quite narrow rings was clearly lighter
in colour than the mature wood. However, wide annu-
al rings did not make the Finnish juvenile wood light-
er than its narrower-ringed mature wood, even though
in the juvenile wood the width of latewood is constant,
the width of the lighter earlywood increasing when the

width of annual ring increases (Zhu et al. 1998). The
reason may be that the concentration of coloured ex-
tractives might have been quite high in the Finnish
timber, because good growth rate increases the pro-
duced extractive amount, as observed in European
larch (L. decidua Mill.) (Gierlinger and Wimmer 2004)
and in Douglas-fir (Pseudotsuga menziesii (Mirbel)
Franco) (Taylor et al. 2003). Thus the growing site may
particularly affect the colour of the earlywood, because
it usually contains more extractives than the latewood
(Coté et al. 1966), but the amount of extractives may
also be increased in the latewood. However, extractive
content of the wood decreases more the older the
wood becomes because of increasing acidity (Coté and
Timell 1967, Coté et al. 1967), which may, for its part,
make the colour lighter towards the pith. It is most
likely that the Siberian grown natural trees were clearly
older than the Finnish grown 85-year-old trees which
suggests that acidity, of particularly the juvenile wood,
had increased more in the Siberian than in the Finn-
ish trees. Correspondingly, the highest concentration
of extractives has been found in the heartwood locat-
ed near the heartwood-sapwood boundary (Coté et al.
1966, Coté and Timell 1967, Gierlinger and Wimmer
2004), which is in accordance with the findings of this
study: the middle and outermost heartwood were the
darkest. Thus the radial location of wood may affect
the wood colour by wood age (acidity, extractive con-
centration), but ring width does not have much effect.

Relative humidity of air (RH) was kept quite con-
stant in the hottest lots with a slight lowering at the
end of the processes while in the two lots with lower
temperature, RH was raised when MC was 20-40%.
This, together with temperature, might have caused the
observed weak tendency that lower temperatures pro-
duced lighter wood than the highest temperature. For
birch it has been observed that timber should be dried
to an MC of about 15-20% before making the sched-
ule more severe to minimise the darkening (Luostarin-
en and Luostarinen 2001). However, the colour of dif-
ferent provenances differed from each other in this
respect between schedules, which was seen particu-
larly in the lots in which timber of one origin was dried
alone. The provenance also affected the colour of the
wood of Scots pine (Grekin 2006). The reasons for the
colour differences between the provenances are prob-
ably partly genetic, but the differences in climate and
soil properties count, as well, as they affect the growth
rate (Antonova and Stasova 1997, Kirdyanov et al.
2003, 2006), and thus extractive content (Taylor et al.
2003, Gierlinger and Wimmer 2004). This suggests that
the best results concerning wood colour would be
achieved through each timber provenance having its
own drying schedule.

I 2010, Vol. 16, No. 2 (31) [N (SSN 1392-1355

261



BALTIC FORESTRY

I EFFECTS OF PROVENANCE, RADIAL LOCATION OF WOOD /.../ I <. \UOSTARINEN, S. HEIKKONEN I

Thus, as a conclusion, drying schedule had quite
a small effect on larch wood colour, which, however,
was different for the two provenances of timber. Prov-
enance, as well as radial location, visibly affected the
colour of dried larch wood. Furthermore, provenance
affected the basic density of wood and the effect of
basic density on the colour. Additionally, wood age,
taken into account as radial location of wood in this
study, is a marked factor affecting the colour. Thus to
achieve larch timber of uniform colour and thus suit-
able for valuable carpentry products, timbers of dif-
ferent provenances should be dried separately.
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BJIUAHUE T'EOI'PAOUYECKOI'O HNPOUCXOXKIAEHUSA, PACIIOJIOXEHUSA
rOJOBBIX KOJIEI] U PEXKVMMA CYIIKH HA IBET CYXOW JPEBECHHBI
JIMCTBEHHUIIBI CUBUPCKOM (LARIX SIBIRICA)

K. Jlyocrapunen u C. XeliKKOHeH

Pestome

JlpeBecuHa JIMCTBEHHUIBI cCHOMpCKoi (Larix sibirica Ledeb.) sBiseTCs KaueCTBEHHBIM CHIPbEM, B OCOOEHHOCTH, JUIS
JepeBooOpadaThIBatONel MPOMBIIUIEHHOCTH. OHAKO OHA CIOXKHO MOAAETCS CyIIKe 0€3 IMOoTepH KadecTBa, M 3TO 3aHHMaeT
MHOTO BpeMeHH. L[enbl0 JaHHOTO HCCIeOBaHUs ObUIO BBIACHUTD, BIUSET JIM PACIIONOKEHUE TOMOBBIX KOJICLl MM PEXHM
CYLIKHU Ha LIBET BBICYIICHHOI TPaJAUIMOHHBIM CIIOCOOOM JINCTBEHHUIIBI U3 BYX Pa3HbIX reorpaduueckux Touek (OPuHisHaus u
Cubupp). YuuteiBaiach IJIOTHOCTh a0COJIIOTHO CyXOW APEBECHHBI, KOHEUHAsl BJIAKHOCTh U INHUPUHA TOJOBBIX KOJIEI 110
reorpaduueckoMy IPOMCXOXKICHHUIO CHIPbs. Beero ObUIO MPOBEEHO TPHU ONBITA CYIIKH HPH Pa3HBIX PeXHMax, H3MEepsuIoch
1ubdy3HOe OTpakeHHe BHYTPEHHEI YacTH CyXoi JApeBecHHbI. BiusHue pexxnMa CyNIKd Ha IBET 0Ka3aJ0Ch MUHUMAIIbHBIM.
OJHaKo PacroJoKEHHE TOJOBBIX KOJICIl OKa3bIBAJIO 0ojiee YeTKoe BIUsSHHE Ha 1BeT. HapykHble M CpeHHE KOiblia ObLIH
TEMHEE M KpacHee PacIoJIOKEHHBIX BOJIM3U CEPALIEBHHBI, 0COOEHHO y JPEBECHHBI CHOMPCKOTO MPOUCXOXKICHNS, B TO BpeMs
KaK y (DMHIITHCKOM JIpeBe CHHBI TEHICHIIMH OKpacKy OblIn oOparHeiMHU. KpoMe Toro, y cuOUpCKoii ApeBeCHHbI, B OTIMYHE OT
(MHIITHICKOM, IBET 3aBUCET OT IUIOTHOCTH, X MEXX/Ty APEBECHHOMN Pa3HOIO NPOMCXOXKIEHHS HAaOMOAAJIOCh CEPhe3HOE OTINYHE.
Taxum 06pa3oM, IJIsl ZOCTHXXEHHUS OJHOPOJHOTO I[BETA JPEBECHHA PA3HOTO MPOUCXOXKICHHS HPHU CYIIKE JOJDKHA

pasnensTbes.

KarueBble cioBa: IIMpHHA IOAOBBIX KOJICL, IJIIOTHOCTH CyXOﬁ JAPECBCCHUHBI, TpaAUIIMOHHAA CYIIKa, HBETOBBIC

koopauHatel CIELCh, BaxxHocTh

I 2010, Vol. 16, No. 2(31) [N (SSN 1392-1355

263





