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Abstract

Identification of soil colours, which have crucial importance as diagnostic criteria for mollic hori-
zon and mollic-based soil groups, is considered to be impacted by personal skill and experience of
the researcher. The experiment with soil colour identification in the field using standard Munsell
charts and the laboratory identification by four groups of experts, as well as using the electronic
portable colorimeter was conducted using 30 loess- and alluvium-derived soils. The manual field
identification of mollic horizons by individual highly experienced researcher, based on colour val-
ue and chroma (using the Munsell charts), may be overestimated up to 17% compared to manual
identification by group of experts under laboratory conditions. The differences between groups of
experts were statistically insignificant; however, a weak tendency to identify the lower value (dry)
and higher chroma (moist) with increasing expert age or experience was observed (in the order:
MSc students — PhD students — doctors — professors). No significant difference in soil colour identifi-
cation was observed in relation to gender of experts. An electronic measurement of soil colours by
portable colorimeter confirmed an overestimation of the manual identification of mollic horizons
by 17% and 7%, compared to individual (field) and group (lab) recognition, respectively. The study
confirmed the suitability of standard portable colorimeter for the verification of colours required
for mollic horizon, in particular in soils those colour values are close to the classification threshold

and their manual recognition depends on individual expert’s skills.

1. Introduction

Soil colours have been applied to recognize soil composi-
tion and quality, and as one of basic parameters for soil classi-
fication since the beginning of the modern soil sciences (Linné,
1748). In particular soil colour may apparently reflect the origin
and content of organic matter in soil (Labaz et al., 2019; Lachacz
and Zaluski, 2023; Zhang and Hartemink, 2019), transforma-
tion/degradation of soil humus and humus horizons (Drewnik
and Zyla, 2019; Labaz and Kabala, 2016), mineral weathering
and accumulation of iron compounds (Barajas and Ceron, 2022;
Jankowski and Bednarek, 2022; Wakwoya et al., 2023), pedog-
enic accumulation of secondary carbonates and gypsum (Ayala-
Nino et al,, 2022), illuvial accumulation of humus, iron, and clay
(Durn et al., 2023; Gus-Stolarczy et al., 2023), water stagnation
and redox processes (Repe and Pristovsek, 2022; Switoniak et
al., 2022), morphological transformation of soil profile (Czigany
et al,, 2020; Krupski et al.,, 2017; Mendyk et al., 2020; Switoniak,
2014), persistence of parent materials in soil, in particular the
light-coloured limestones/dolomites (Labaz et al., 2022), litho-
genic stratification of soil profile from alluvial (Jonczak et al,

2023; Kawalko et al., 2021; Loaiza-Usuga et al., 2022) or glacial
(Kabala et al., 2022; Woronko et al., 2022) sedimentation, and
other.

Considering the relationships between soil colours and par-
ticular soil properties, researchers try to evaluate quantitatively
these properties based on colour measurement alone, as the
rapid and cheap technique, supported by advanced numerical
data elaboration (Simonson, 1993). Most commonly and most
successfully it has been applied to approximate the organic car-
bon (Gholizadeh et al., 2020, Zhang and Hartemink, 2019) and
carbonates (Ibanez-Asensio et al., 2013), but Kone at el. (2014)
argued, that even some fertility measures may be approximated
using soil colour, as for example potassium supplying capacity.
Based on soil colours, which reflect single soil property or set of
properties, a delineation of soil contours on soil maps may be
done with precision and spatial scale unavailable with standard
methods of soil cartography (Deumlich et al., 2010; Matecka and
Switoniak, 2020; Przewozna, 2012; Zizala et al., 2019).

These numerical approaches apply typically the colour
models based on Cartesian-type coordinate systems, such as
CIE (various) and RGB (Rossel et al. 2005, Zhang and Hartemink,
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2019) and they avoid the non-linear projection by Munsell
(Melville and Atkinson, 1985). Whereas, the Munsell system re-
mains an international standard for general soil colour descrip-
tion and classification (Simmonson, 1993; Switoniak et a., 2022).
At present, not only the American (Soil Survey Staff, 2022) and
international (IUSS Working Group WRB, 2022) soil classifica-
tions, but also many national systems (Kabala et al., 2019; Kar-
klins et al., 2005; Repe, 2020, dos Santos et al., 2018; Volungevici-
us et al., 2016; Zadorova et al., 2020) apply the Munsell system to
identify the diagnostic horizons, properties and materials, and
to assign classified soils to respective taxonomy units.

Among many diagnostic horizons, whose criteria require
a specified soil colours (Schad, 2023), the mollic horizon prob-
ably has the largest importance for soil classification, mapping
and management; thus its criteria are most commonly applied
and discussed, as they play a decisive role in an identification of
mollic-based soil groups, such as Chernozems, Phaeozems and
Kastanozems (Galovi¢ et al., 2023; Kabala et al., 2019; Khitrov et
al., 2019; Kobza, 2022; Labaz and Kabala, 2015, 2016) and, alter-
natively, in soil allocation to alternative groups (Drewnik and
Zy}a, 2019; Kawatko et al., 2022; Krupski et al. 2017, Miechéwka
et al,, 2021; Zadorova et al., 2020). Identification and protection
of these soil reference groups has been highlighted by Food and
Agricultural Organization of the United Nations as being crucial
for global food and social security (FAO, 2022).

Unfortunately, practical application of Munsell charts is
not free of troubles, such as variation of chips’ colours in sub-
sequent editions (Kirillova et al., 2018) or in the charts from
different providers (Sanchez-Maranén et al., 2005) and differ-
ent identification of the same colour by individual researchers
(Marqués-Mateu et al., 2018). These inconsistencies may influ-
ence soil identification, mapping and evaluation, thus may cre-
ate false imagination of soil cover differentiation and productiv-
ity in particular areas (Arnold, 2006). The attempts have been
undertaken to eliminate at least some of difficulties by using the
electronic measurement devices such as colorimeters, but only
few of the available devices are supplied with algorithm for di-
rect displaying the colour parameters according to the Munsell
system (Chen et al., 2019; Moritsuka et al., 2019).

The aim of this study was to analyse the correctness of field
identification of mollic horizons to improve soil classification
to respective Reference Soil Groups. The detailed aims were to:
(a) compare an individual field determination of mollic hori-
zon with its identification by various groups of experts, and (b)
compare the determination of mollic horizon’s colours made by
humans and by portable conventional colorimeter to verify the
benefits of its use.

2. Materials and methods

Thirty soil samples have been selected for analysis, fifteen
representing loess-derived soils (all featured by silt loam tex-
ture) and fifteen representing alluvium-derived soils, featured
by loamy and silt-loamy textured (Table 1). Samples were col-
lected from topsoil A horizons and met basic physicochemical
requirements for mollic horizon (the content of soil organic car-
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bon at least 0.6% and high base saturation, reflected by pH  at
least 5.5).

In the field, soils were described according to Polish guide-
lines (Polish Soil Classification, 2019) and WRB guidelines (IUSS
Working Group WRB, 2022). Soil colour has been described in
the samples grinded in the fingers, moistened to stable colour
(“moist state”) or left in thin layer on sun for a half hour to dry
(“dry state”). Moist and dry colours have been identified by com-
parison to Munsell colour charts (Munsell Color Charts, 2009).
Mollic horizons have been identified by single, experienced
researcher in 9 of 15 loess-derived soils and in 7 of 15 alluvial
soils, thus the soils were classified to Chernozems, Phaeozem:s,
Calcisols, Fluvic Phaeozems and Fluvic Cambisols, respectively
to the presence or lack of mollic/chernic horizon and other diag-
nostics. According to WRB requirements (IUSS Working Group
WRB, 2022), mollic horizon must have > 0.6% soil organic carbon
and, in > 90% of the exposed area of the entire horizon, a Mun-
sell colour value of < 3 moist, and < 5 dry, and a chroma of < 3
moist (criteria differ somewhat for soils rich in gypsum or car-
bonates, but it is not case in the present study).

Soil samples collected for lab analyses have been dried,
crushed and sieved (grid 2 mm). Randomly oriented soil samples
were placed on the Petri dishes, in two sets, i.e., in dry and moist
state. Twenty-five professionals (11 female and 14 male), experi-
enced in soil description in the field, have been invited to iden-
tify colours of 30 soil samples. Experts represented the follow-
ing four groups: professors (6 people), doctors (6 people), PhD
students (6 people) and MSc students (7 people). Colour identi-
fication was done separately by each expert, in the same room,
under natural light, and using the same copy of Munsell charts,
which was used in the field. Only the chips apparently present
in the Munsell charts were used for colour description and no
“intermediate” identifications were allowed (e.g., 3.5/3.5), even
if it is done unofficially by some pedologists in the field, because
it is against the crucial rule of Munsell charts application.

In the second part of experiment, the colour measurement
in the same, prepared soil samples was made in moist and dry
states using Konica Minolta CM-600d standard portable colori-
meter. According to the instruction of provider, the soil sam-
ples were wrapped with thin PE foil to protect the apparatus
against possible contamination. However, due to unexpectedly
readings of soil chroma of samples, the colours were measured
once again without the protection foil, using the colorimeter
placed vertically, directly on the soil sample in a Petri dish
(Figure 1). In this case, the plastic ring was cleaned after each
measurement to avoid a beam contamination with soil parti-
cles. Each presented result is averaged from three single read-
ings. Value and chroma readings were intentionally rounded
to one decimal digit. Hue readings were rounded to the near-
est hue in Munsell charts, typically to 10YR or 2.5Y. For final
decisions and identification of mollic horizons, the readings
were rounded to the nearest hue, value and chroma specified
in Munsell charts.

For detailed analysis of identification ability, the means of
colour value and chroma were calculated and compared among
distinguished groups using the Tukey test (for variable n) at
p<0.05.
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Table 1 Lp. Parent Field Munsell colour SOC  pH, 2-005  0.05-0.002  <0.002

General characterisation of soil samples material

used for colour analysis )

moist dry % %

1 loess 10YR 2/1 10YR 3/1 2.1 6.8 10 78 12
2 loess 10YR 2/1 10YR 3/1 1.5 7.3 12 68 20
3 loess 10YR 2/2 10YR 3/2 1.5 7.0 8 69 23
4 loess 10YR 3/1 10YR 4/2 1.7 6.1 6 71 23
5 loess 10YR 3/1 10YR 4/2 1.4 6.6 8 76 16
6 loess 10YR 3/2 10YR 5/3 1.5 7.5 10 73 17
7 loess 10YR 3/3 10YR 5/3 1.9 5.6 6 72 22
8 loess 10YR 3/3 10YR 5/3 1.5 5.5 17 66 17
9 loess 10YR 3/3 10YR 4/3 1.3 5.8 16 66 18
10 loess 10YR 4/1 10YR 6/2 1.1 6.9 11 74 15
11 loess 10YR 4/1 10YR 6/2 0.9 7.5 11 65 24
12 loess 10YR 4/2 10YR 5/2 0.9 6.5 11 80 9
13 loess 10YR 4/2 10YR 6/3 0.7 8.1 10 72 18
14 loess 10YR 4/2 10YR 5/3 0.6 8.1 35 55 13
15 loess 10YR 4/3 10YR 5/3 0.7 6.5 14 70 16
16 alluvium 10YR 2/1 10YR 3/1 11.6 5.5 13 62 25
17  alluvium 10YR 2/1 10YR 3/2 4.9 6.0 11 63 26
18 alluvium 2.5YR 3/1 10YR 5/2 4.9 5.5 14 55 31
19 alluvium 10YR 3/1 10YR 4/1 4.1 6.2 16 64 20
20  alluvium 10YR 3/2 10YR 5/2 1.8 7.1 60 28 12
21 alluvium 10YR 3/2 10YR 5/3 0.9 6.6 73 22 5
22 alluvium 10YR 3/3 10YR 4/3 2.9 5.5 17 59 24
23 alluvium 10YR 4/2 10YR 5/3 1.2 5.7 61 26 13
24 alluvium 10YR 4/2 10YR 6/2 1.2 6.4 57 25 18
25  alluvium 10YR 4/3 10YR 5/3 21 5.9 14 58 28
26 alluvium 10YR 4/3 10YR 5/3 1.5 5.5 16 62 22
27 alluvium 10YR 4/3 10YR 6/3 1.2 5.8 52 31 17

Explanation: SOC - soil organic carbon, pH, 28 alluvium 10YR 4/3 10YR 6/3 1.0 5.8 61 24 15

— soil pH in distilled water, samples in bold 29 alluvium 10YR 4/3 10YR 6/3 0.9 5.5 13 57 30

meet the criteria for mollic horizon 30 alluvium 10YR 4/3 10YR 6/3 0.6 5.7 75 21 4

Fig. 1. Laboratory measuring of soil colour
in dry soil samples by portable colorim-
eter.
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3. Results and discussion

The recognition of colour hue by individual expert in the
field and experts in the laboratory was nearly the same (with
only two exceptions), thus the detailed data are not presented.
The majority of samples had the hue of 10YR (Table 1), most
common in soils of Poland, thus the experts could select this hue
by default. However, Marqués-Mateu et al. (2018) reported that
the differences or errors in colour identification are in general
the lowest in case of colour hue. Mean readings of soil value and
chroma (in moist and dry states) made by individual expert in
the field were lower than the averaged readings made by experts
in the laboratory, but the differences were not significant (Table
2). It may indicate a weak tendency to recognise colours in the
field as darker and less saturated (paler), which may result in
more common identification of mollic horizon. The differences
between field and lab readings may result from different light
conditions, different sample preparation and heterogeneity of
soil colours in the field (Simonson, 1993). However, the samples
under experiment were collected from topsoil horizons, free of
stagnic/gleyic properties and relatively well homogenised by
ploughing and animal activity. Moreover, the samples in the
field were grinded in the fingers, that makes the sample prepa-
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ration similar to this in the lab. It may be therefore concluded,
that the differences in colour identification depend on personal
skills of individual experts.

Practically no differences in mean readings of moist value
and dry chroma were observed between particular groups of ex-
perts (Table 2). Whereas, the differences for moist chroma and
dry value were statistically significant. Although the differences
in mean values of particular parameters appear to be irregu-
lar and poorly marked among groups of professionals, the clus-
ter analysis based on all individual measurements revealed a
clear tendency (Figure 2). The colour identifications by students
and PhD students were the most similar to each other and dif-
fered the most from the individual field identifications, while
the professors’ identifications were relatively most similar to
field readings. This tendency may be only partly explained with
mean results presented in Table 2 (as the growing moist chroma
and decreasing dry value from students to doctors). It suggests
however, that the colour identification may change with age or
experience of the researcher: younger people (students, PhDs)
more commonly identify colours as lighter and paler than older
researchers, which has no clear confirmation in the research
on changes in colour perception with age (Bosten, 2022; Satoh,
1998).

Table 2 Group Munsell colour moist Munsell colour dry
Colour identification by different groups of experts
(mean values for all samples) value chroma value chroma
Individual (field) 3.32 2.12 4.82 242
All experts (lab) 342 2.5 5.1 2.62
Professors (lab) 3.4= 2.4+ 5.1 2.6°
Doctors (lab) 3.32 2.6° 4.92 2.72
PhD students (lab) 342 2.5% 5.2 2.6°
a Homogeneous. group (no statistical difference) by MSc Students (lab) 340 940 5.9b 964
Tukey test for different number of samples at p<0.05.
Field
MSc
PhD
Doctors
Professors
Fig. 2. Cluster analysis of colour measurements (all
readings of value and chroma, moist and dry) in the
field (individual) and by groups of experts (in the labo-
ratory). 2 3 4 5 6 7 8
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Colour identification by female and male experts differed
more noticeably for colour value than for colour chroma, but
the differences were statistically insignificant (Table 3). The ob-
tained results suggest that women may identify colour as slightly
darker in dry state, which may result in more common recogni-
tion of mollic horizon by women. Different colour perception by
males and females has been confirmed for food and industrial
products (Jaint et al., 2010) that makes it also probable for soil
colours; however, no respective reports have been published yet.

Slightly lower mean colour values and chromas from field
identification compared to lab measurements (Table 2) resulted
in somewhat more common identification of mollic horizons in
the field in both loess-derived and alluvial soils (Figure 3). The
positive or negative identification of colour criteria for mol-

Application of portable colorimeter for identification of mollic horizons

lic horizon agreed in 12 and 13 samples on 15 in each group,
namely the loess-derived and alluvial soils, respectively, which
means the total consistency of the results on the level of 83%.
The individual analysis indicated, that irrespectively of the gen-
eral tendency mentioned above (Table 2), not all mollic horizons
have been identified in the field by individual expert, which was
exemplified in the sample No 11 (Figure 3).

The initial measurement of soil colours in soil samples
wrapped in PE foil to protect the electronic device against con-
tamination with dust provides unexpectedly high readings of
colour values and, in particular, low readings of chromas (Ta-
ble 4). Experiments with other kinds of thin glass and foil gave
somewhat better, but still unsatisfactory results (not presented
here). One of experiments involved a measurement of the col-

Table 3 Group of experts Munsell colour moist Munsell colour dry
Colour identification by experts according to expert sex (lab readings)
(mean values for all samples) value chroma value chroma
All experts 342 2.52 5.12 2.62
Female experts 3.32 2.52 4.9 2.72
a Homogeneous' group (no statistical difference) by Male experts 350 95a 5.3 264
Tukey test for different number of samples at p<0.05.
Sample Field All . Sample Field All )
D identification experts Colorimeter ID  identification experts Colorimeter
1 16
2 17
3 18
4 19
5 20
6 21
7 22
8 23
9 24
10 25
11 26
12 27
13 28
14 29
15 30

Fig. 3. Identification of mollic horizons by
humans (in the field and laboratory) and us-
ing the electronic colorimeter in loess-derived
(samples 1-15) and alluvial (samples 16-30)
soils

Explanation:

colour value and chroma meet
the criteria for mollic horizon

colour value and chroma do not meet
the criteria for diagnostic horizon
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ours of original chips in Munsell charts covered with thin PE foil.
This experiment confirmed that any separating material, includ-
ing the thinnest available glass or PE foil, modified the readings
of chroma by 1-2 units (towards lower numbers, i.e., paler col-
ours) compared to measurement made without any separating
material (Table 4).

Colour measurements made using the electronic portable
colorimeter were slightly closer in moist state to the individual
field readings, while in dry state — closer to readings made by
the group of experts, but in majority the differences were insig-
nificant in terms of statistical testing (Table 5). Mean moist value
from colorimetric measurement was even lower than this from
field reading, which may have importance for field identifica-
tion of mollic horizons. Marqués-Mateu et al. (2018) found that
users of the Munsell charts tend to report higher soil value and
chroma than identified by measurement devices, which agrees
with results obtained for the group of experts (Table 5).

Identification of mollic horizons based on colour measure-
ments using the electronic colorimeter gave the results compa-
rable with identification using the colours identified by humans
(Figure 3). In the loess-derived soils, mollic was identified ex-
actly as made by group of experts, i.e., mollic was confirmed in
the sample 11 and was not confirmed in the samples 8-9 (apart
from other samples where all three attempts gave similar re-
sults). Identification of mollic horizon in the alluvial soils was
less consistent with the recognition made by group of experts,
but the differences concerned 1-2 samples only. In general, the
positive or negative identification of colour criteria for mollic
horizon by electronic colorimeter agreed in 83% and 93% with
individual (field) and group (lab) identification, respectively.

SOIL SCIENCE ANNUAL

The criteria for diagnostic horizons in the classification
systems (IUSS Working Group WRB, 2022; Soil Survey Staff,
2022; Polish Soil Classification, 2019) refer to colour values and
chromas as they are presented in the Munsell color charts, i.e.,
rounded to integers. In mollic horizon, the colour value must be
<3 and <5, in the moist and dry state, respectively, and chroma
<3, both moist and dry. The researcher must select the chip (and
rounded value and chroma) most similar to the soil under rec-
ognition based on a comparison of the soil sample to the collec-
tion of neighbouring chips. Whereas, the results of electronic
measurements by colorimeter are more precise and require
rounding to integers. Presumably, the results of measurements
are rounded ‘mathematically’ that may include lowering of
the precise result, which exceeded the nearest integer. Where-
as, the criteria for mollic horizon require the colour value <3
(moist) and some experts are not sure, if the true measurement
results exceeding the value of 3 may be rounded down to 3
(IUSS Working Group WRB, 2022). It was found in the present
study (Figure 4) that in a majority (ca. 60%) of samples, whose
colour values were measured by colorimeter as 3.1 (in fact, be-
tween 3.05 and 3.14), experts recognised the Munsell values of
2 and 3 (Figure 4). Whereas, in the soil samples with colour val-
ues identified by colorimeter as 3.2-3.5, experts recognised in
majority the values of 4-5. It means that resignation of round-
ing of some precise results of colour measurement by colorim-
eter, which slightly exceed the value 3.0 (in a moist state), will
lead to permanent disagreement of manual and electronic col-
our identifications and, finally, to the overlooking of horizons,
surely identified in the field as mollic by using the Munsell color
charts. It is therefore suggested to allow rounding of the soil

Table 4 Colorimeter Values identfied
Colour identification by colorimeter in samples wrapped and unwrapped in PE foil valge by experts, %
(mean values for all samples) reading 0 20 40 60 80
Measurement mode Munsell colour moist Munsell colour dry 3 1 g
value chroma value chroma n=.75 2
Soil sample protected 3.6° 1.2 5.3 1.62
. 5
by PE foil 3 2 4
i b b b b -
DlI:eCt measurfement 3.2 2.2 5.0 2.6 =50 3 -
(without PE foil)
2Homogeneous group (no statistical difference) by Tukey test for different number 5
of samples at p<0.05. 3 . 3 4
n=25 3 h
5
Table 5
Comparison of colour identification by humans and using the electronic colorim- 3 4 4
eter n=50 3 -
Group Munsell colour moist Munsell colour dry 5
4
value chroma value chroma 3 . 5
n=50 sl | |
Individual (in the field) 3.3a 2.12 4,82 2.44
All experts 340 2.5b 5.10 2.62 Fig. 4. Identification of colour value (moist) by experts for
. value reading by electronic colorimeter in a range of 3.1-3.5.
Colorimeter 3.22 2.2 5.02 2,62

Values identified by experts are given as integers (2-5), fol-

2Homogeneous group (no statistical difference) by Tukey test for different number

of samples at p<0.05.

175008
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value measurements in a range 3.01-3.14 (moist) to a Munsell
value 3. Similar conclusions were derived for the colour values
exceeding 5 in dry state (data not presented). Whereas, chroma
rounding to 3 has not been analysed, because the number of
soil samples with chroma 3 and higher in this study was too lit-
tle for reliable concluding.

5. Conclusions

The experiment with soil colour identification in the field
and laboratory by humans and using the electronic portable
colorimeter led to the following conclusions. The manual field
identification of mollic horizons by individual highly experi-
enced researcher, based on Munsell colour value and chroma,
may be overestimated up to 17% compared to manual identifica-
tion by group of experts under laboratory conditions. The differ-
ences between groups of experts were statistically insignificant;
however, a weak tendency to identify the lower value (dry) and
higher chroma (moist) with increasing expert age or experi-
ence was observed (in the order: MSc students — PhD students
— doctors — professors). No significant difference in soil colour
identification was observed in relation to gender of experts. An
electronic measurement of soil colours by portable colorimeter
confirmed an overestimation of the manual identification of
mollic horizons by 17% and 7%, compared to individual (field)
and group (lab) recognition, respectively. The study confirmed
the suitability of standard portable colorimeter for the verifica-
tion of mollic horizons, in particular in soils those colour value
and chroma are close to required threshold and their manual
recognition depends on individual expert’s skills.
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Slowa kluczowe

Barwa gleby
Kolorymetr

Atlas barw Munsella
Poziom mollic
Klasyfikacja gleb

Zastosowanie przenosnego kolorymetru w identyfikacji poziomu mollic i typéw
gleb z diagnostycznym poziomem mollic

Streszczenie

Identyfikacja koloréw gleb, majaca kluczowe znaczenie jako jedno z kryteriéw diagnostycznych
dla poziomu mollic i jednostek typologicznych opartych na obecnosci tego poziomu, zalezy w pew-
nym stopniu od indywidualnej percepcji i doSwiadczenia badawcza. Przeprowadzono ekspery-
ment poréwnujacy identyfikacje barwy 30 gleb wytworzonych z lessu i utworéw aluwialnych,
obejmujacy rozpoznanie barwy w terenie przez doswiadczonego eksperta z uzyciem standardo-
wego atlasu barw Munsella, rozpoznanie barw tych samych gleb w laboratorium przez cztery
grupy ekspertéw, a takze z wykorzystaniem elektronicznego przenosnego kolorymetru. Terenowa
identyfikacja poziomu mollic przez pojedynczego gleboznawce, bazujaca na rozpoznaniu jasnosci
i nasycenia barwy (na podstawie atlasu Munsella), moze by¢ zawyzona do 17% w poréwnaniu
do $redniej z identyfikacji wykonanej przez grupe gleboznawcéw w warunkach laboratoryjnych.
Réznice miedzy podgrupami ekspertéw byly statystycznie nieistotne; jednakze zaobserwowano
staba tendencje do zanizania jasnos$ci (na sucho) oraz zawyzania nasycenia (na wilgotno) wraz
z wiekiem lub do$wiadczeniem badaczy (w kolejnos$ci: magistranci — doktoranci — doktorzy — pro-
fesorowie). Nie stwierdzono statystycznie istotnych réznic w identyfikacji koloréw w zaleznosci od
plci eksperta. Elektroniczny pomiar barwy gleby wykonany z uzyciem przenosnego kolorymetru
potwierdzit zawyzenie terenowej identyfikacji poziomu mollic 0 17% i 7%, odpowiednio w stosun-
ku do rozpoznania indywidualnego oraz $redniej z rozpoznania przez grupe ekspertéw. Przepro-
wadzony eksperyment potwierdzil wysoka przydatno$¢ standardowego przenosnego kolorymetru
do weryfikacji barw wymaganych dla poziomu mollic, w szczegélnosci w sytuacji, gdy barwa gleby
(glownie jasnos$¢ barwy) jest zblizona do warto$ci granicznej, a jej poprawne rozpoznanie w du-
zym stopniu zalezy od doswiadczenia badacza.
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