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The paper presents results from the research of the influence of the parent material on the mechanical compo-
sition of calcomelanosols, calcocambisols and terra rossa. The contents of the fine soil separates in the calcomelano-
sols vary depending on the subtype. The physical sand fraction (coarse sand + fine sand) in the Amo horizon amounts
44.81% in the organomineral calcomelanosols, 40.13% in the organogenic and brownised calcomelanosols 36.52%.
In the (B)rz horizon in the brownised calcomelanosols it amounts 32.64%. The content of clay + silt or physical clay
in the Amo horizon amounts 55.19% in the organomineral calcomelanosols, 59.87% in the organogenic and the high-
est content is in the brownised calcomelanosols 63.48%. The average value of this fraction in the horizon (B)rz in the
brownised calcomelanosols amounts 67.36%. In the calcocambisols the average content of the fraction physical sand
in the Amo horizon amounts 33.43%, and in the cambic horizon (B)rz 22.50%. In the terra rossa the fraction physical
clay is represented with a greater percentage related to the physical sand fraction. In the Amo horizon, in the physical
clay fraction, the clay fraction is predominant, average 43.08%, and 52.13% in the cambic horizon, and 24.90% in the
Amo horizon and 19.37% in the (B)rz horizon for the silt fraction. From a research soils 36% of the soils are formed
on massive limestone, 13% are formed on dolomitic limestone and bituminous marbles, 16% on plate (flat) limestone,
10% on dolomitic marbles and 12% on laminated (plate) dolomite and calcite.
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INTRODUCTION greatly depend on the parent material. The mechan-
ical composition of these soils varies extensively
and depends on the mechanical composition of the
residuum from which the mineral part of the soil is

composed, on the character of the limestone and the

The researches on the soils formed on lime-
stones and dolomites, in the world, especially in
Central and West Europe, have been taking place

for a long period of time. The first soil scientist
who has described these soils even before 1896 is
one of the founders of the genetic pedology, the
renowned Russian soil scientist [1].

The knowledge of the texture of these soils
has a great importance, since these soils are formed
only on certain substrates (pure and compact lime-
stones and dolomites), where all physical, physical
— mechanical, chemical and biological properties

dolomite (the degree of weathering and silicifica-
tion), on the deposition of nearby materials (from
the higher fields) and on the degree of erosion [2].
It also depends on the processes which take place
within these soils during their pedogenesis and evo-
lution, and which cause the texture differentiation.
The results from the researches of [3] indicate
that the hard limestones, and to a lesser extent, the
dolomites, are the main parent material on which
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terra rossa is formed with the most typical morpho-
logical, mechanical and chemical properties.

The mechanical composition of these soils in
the Republic of Macedonia was researched earlier
by 8 authors in 25 papers from the same locations
where this research was done. The results of these
studies have data in the monograph [2]. Due to the
use of different methods of analysis of the mechan-
ical part in the research of other authors problems
arise in the comparison of the mechanical structure,
particularly in fine earth of the calcomelanosols.
For comparison there were taken surveys on me-
chanical composition according to international B-
method and recent research which has used the in-
ternational A-method.

In the research of the parent rocks on which
these soils are formed in the Republic of Macedonia
we have used the geological maps and their inter-
preters [4]. The great influence of the parent material
on the mechanical composition can be illustrated
with the fact that the same is taken as a criterion in
the descriptive statistics. The analysis of the variance
is according to soil types, subtypes and horizons in
the analysis. This paper also describes the influence
of the geological composition on the mechanical
composition of the three soil types (calcomelanosols.
calcocambisols and terra rossa) [2, 3].

MATERIAL AND METHODS
Field research has been carried out for the
soils formed on limestones and dolomites, on vari-

ous locations on the territory of the Republic of
Macedonia. Following the field recognition, loca-

]

tions were selected for digging out of the basic pe-
dological profiles (a total of 52), out of which 34
were calcomelanosols WRB — Rendzic Leptosol [5].
13 calcocambisols (WRB — Chromic Leptic Luvisol
on hard limestones) [5], and 5 profiles of terra rossa
WRB - Rhodic Leptic Luvisol on hard limestones
[5]. The field research was carried out in accord-
ance with the generally accepted methodology in
our country [6]. The mechanical composition of the
soil was determined according to the international
A-method [7], and the peptization has been carried
out with 0.1 M sodium pyrophosphate [8]. The
fractioning of the mechanical elements has been
performed according to the International Classifica-
tion, and the classification of the soils in texture
classes has been performed according to the Amer-
ican triangle [6]. An analysis of variance (ANOVA)
has been made for samples of various sizes, for all
analyzed properties in both horizons. The influence
of the substrate, the soil type and their interaction
on the variability of all examined properties has
been determined. The importance of the differences
among the mean values of the analyzed properties,
has been determined with the Tukey test, for level p
< 0.05, for each parent material and soil type sepa-
rately. All statistical analyses have been made with
the software package R.

RESULTS AND DISCUSSION

Figure 1 contains an overview of the parent
materials on which calcomelanosols, calcocambi-
sols and terra rossa are formed.

Laminated dolomite and calcite
Dolomitic marbles

Plate (flat) limestone

Bituminous marbles

Dolomitic limestone

Massive hmestone

0 5

10 15 20 25 30 2325 40

Figure 1. Percentage of parent materials in calcomelanosols, calcocambisols and terra rossa formation

Contributions, Sec. Nat. Math. Biotech. Sci., MASA, 36 (1), 43-50 (2015)



Mechanical composition of the soils formed on limestones and dolomites in the Republic of Macedonia

45

It can be seen from the chart that 36% of the
researched soils are formed on massive limestone,
13% are formed on dolomitic limestone and bitu-
minous marbles, 16% on plate (flat) limestone,
10% on dolomitic marbles and 12% on laminated
(plate) dolomite and calcite. On the basis of the
above, it can be confirmed that the soils are formed
from horn slate — hornfels facies, and their compo-
sition has an influence on the mechanical composi-
tion. This facia has a thickness of around 500-550
m, it is composed of dolomites, plate (flat) lime-
stone with hornfels and massive limestone, and it
represents a continuation in Anisian and Ladinian,
and it strongly reflects on the morphology, physical
and physical-mechanical properties, mineral com-
position and the chemical properties of the soils.

With the analysis of the mechanical compo-
sition of the first soil type in the evolution series of
the soils formed on limestones and dolomites, cal-
comelanosols, the following has been noticed: the
content of coarse fragments varies extensively,
where the highest percentage is found in humus
accumulative horizon Amo, 12.2% in organogenic
and 11.08% in organomineral calcomelanosols,
while in the brownised calcomelanosols it amounts
6.70%. In the cambic horizon (B)rz in brownised
calcomelanosols, its mean content amounts 4.39%.

The content of particular fractions of the fine
earth of calcomelanosols varies depending on the
subtype. In order to have a better understanding, the
mean values for each fraction of the fine earth in
calcomelanosols, and for each subtype by a horizon
separately, are given in Tables 1 and 2. The average

content of the coarse sand fraction (0.2 — 2 mm) for
all examined soil subtypes in the Amo horizon
ranges from 2.83% in organogenic calcomelano-
sols, 10.28% in brownised calcomelanosol, up to
10.81% in organogenic calcomelanosol. Its content
in the cambic horizon (B)rz in brownised cal-
comelanosol amounts 10.47%. In the Amo horizon,
the fine sand fraction (0.02 — 0.2 mm) the highest
mean value is found in organogenic calcomelano-
sols 37.30%, then in organomineral 34.00% and
brownised calcomelanosols 26.24%. The lowest
average content of this fraction is found in cambic
horizon (B)rz in brownised calcomelanosols
22.17%. The total contents of these two fractions as
physical sand (coarse + fine sand) in the horizon
Amo amount 44.81% in organomineral cal-
comelanosols, 40.13% in organogenic and 36.52%
in brownised calcomelanosols. In the (B)rz hori-
zon, in brownised calcomelanosols, it amounts
32.64%. We have noticed that the physical sand
(coarse sand + fine sand) appears with more than
50.00% only in the profiles formed on dolomitic
marbles (53.88%). In all other profiles of cal-
comelanosols, this fraction is present with less
than 50.00%. In the Amo horizon, the silt fraction
(0.002-0.02 mm) in organogenic calcomelanosol
has the highest mean value of 37.60%, and for the
other subtypes, the content of this fraction
amounts 22.52% in organomineral calcomelano-
sols and 26.88% in brownised calcomelanosols.
The silt content in the cambic horizon (B)rz in
brownised calcomelanosols amounts 26.33%.

Table 1. Mean values for the mechanical composition of the soils in the horizon Amo

>2mm 0.2-2mm 0.02-0.2mm 0.02-2mm 0.002—0.02 mm <0.002 mm <0.02 mm

ts;gé N X% SO xou SO x% SO x% SO  xo% SD  xo% SD  xo SD
1 7 1220b 305 283 180 3730 807 4013ab 818 3760b 495 2227a 7.23 5987ab 8.8
2 22 1108b 643 1081 1470 3400 1521 448lb 1341 2252a 956 3268 950 5519a 1341

3 5 670a 342 1028 833 2624 488 3652b 633 2688a 339 3660ab 3.89 6348ab 6.33
4 13 48a 35 618 520 2725 927 3343 996 2838 1005 3819 677 6657ab 9.96
5 318a 102 827 591 2375 822 3202a 1400 2490a 806 4308b 1040 67.98b 14.00

PM. N xo SD xo SD xo SD xo9 SD X% SD  xo SD xo SD
ML. 19 579 330 676 643 284la 879 3517ab 943 27.72b 682 3711 1089 64.83b 943
DL. 7 69%b 553 493 327 2379a 719 287la 643 37.76b 606 3353 820 7129 643
BL. 7 75%b 456 422 186 3372b 1141 3794ab 1137 328b 875 2920 1269 6206ab 1137
PL. 8 848ab 28 1216 476 3019ab 509 4235ah 645 2384ab 412 338L 408 57.658b 6.45
DM. 5 1452b 431 449 329 4939 1599 5388 1437 1586a 844 3028 879 46122 1437
LDC. 6 1479p 990 1976 2634 3040ab 1873 50.16ab 1436 1593a 938 3392 1075 49.84ab 14.36

* values in each column marked with the same letter don’t differ significantly between themselves

1. Calcomelanosols organogenic; 2. Calcomelanosols organomineral; 3. Calcomelanosols brownised; 4. Calcocambisols;

5. Terrarossa; P. M. — Parent material; M. L. — Massive limestone; D. L. — Dolomitic limestone; B. L. — Bituminous limestone;
P. L. — Plate limestone; D. M. — Dolomitic marbles; L. D. C. — laminated (plate) dolomite and calcite
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The average content in the smallest fraction
of the fine earth clay (<0.002 mm), in humus ac-
cumulative horizon Amo in organogenic calco-
melanosols is present with 22.27%, with 32.68% in
organomineral and with not more than 36.60% in

brownised calcomelanosols. The content of clay is
the highest, 41.30%, in the cambic horizon (B)rz, in
brownised calcomelanosols. The higher percentage
of clay in the horizon (B)rz is a result of the more
intensive chemical weathering.

Table 2. Mean values for the mechanical composition of the soils in the horizon (B)rz

Soil >2mm 0.2—-2mm 0.02-0.2mm 0.02 -2 mm 0.002-0.02 mm <0.002 mm <0.02 mm
we Noxe P oxu P oxw P oxu P xu P xeu P xe P
3 5 439 524 1047 557 2217 492 3264 829 26.33ab 6.79 41.03a 3.11 67.36 8.29
4 14 1.65a 206 531 427 1689 502 2220 772 31.80b 5.63 46.00ab  8.10 77.80 7.72
5 7 142a 090 9.05 529 1945 444 2850 9.06 19.37a 549  52.13b 8.71 71.50 9.06
P.M N ; % SD ; % SD )—( % SD X % SD )—( % SD ; % SD ; % SD
M.L. 11 111a 084 889 663 1768 557 2656 1152 20.54a 543 52.90 9.08 7344 1152
D.L. 4 1.03a 067 579 166 1666 280 2245 418 33.6lab 3.08 43.94 2.64 77.55 4.18
B.L. 4 094a 071 350 124 2128 370 2478 488 3390ab 5.15 41.33 2.05 75.23 4.88
P.L. 5 479 496 996 266 2210 5.07 3206 537 28.78ab 4.80 39.16 141 67.94 5.37
D.M. 1 8.15b / 1.43 / 15.17 / 16.60 / 35.50ab / 47.90 / 83.40 /
LDC. 1 2.80ab / 3.94 / 11.56 / 15.50 / 37.10b / 47.40 / 84.50 /

* values in each column marked with the same letter don’t differ significantly between themselves
3. Calcomelanosols brownised; 4. Calcocambisols; 5. Terra rossa; P. M. — Parent material; M. L. — Massive limestone;
D. L. — Dolomitic limestone; B. L. — Bituminous limestone; P. L. — Plate limestone; D. M. — Dolomitic marbles;

L. D. C. — Laminated (plate) dolomite and calcite

The content of both fractions together (clay +
silt) or physical clay in the Amo horizon amounts
55.19% in organomineral calcomelanosol, 59.87%
in organogenic, while the highest content is found
in the brownised calcomelanosols 63.48%. The
mean value of this fraction in cambic horizon (B)rz
in brownised calcomelanosols amounts 67.36%.

With regard to the subtypes in the Amo hori-
zons, we can confirm that the fine sand and silt
fractions are almost equally present in the organo-
genic and brownised calcomelanosols, the coarse
sand fraction in the organomineral and brownised
calcomelanosols, while the clay fraction is increas-
ing, starting from the organogenic towards brown-
ised calcomelanosol.

The presented data for the mechanical compo-
sition of calcomelanosols in our research are very
similar to the results of [9, 10]. In their research, they
have obtained 41.00% for the physical sand fraction
and 59.02% for the physical clay fraction.

In all profiles of calcocambisols, fine earth
dominates over coarse fragments. The average
coarse fragments content in the Amo horizon in
these soils amounts to 4.82%, and in the cambic
horizon (B)rz it amounts to 1.65%. In fine earth the
physical clay fraction in both horizons, Amo and
(B)rz, has double presence in relation to the physi-
cal sand fraction. The average content of the physi-

cal sand fraction in the Amo horizon amounts to
33.43%, and in the cambic horizon (B)rz it is
22.50%, where the fine sand fraction dominates
over the coarse sand fraction. Thus, in the Amo
horizon there is on average 27.25% fine sand and
6.18% coarse sand, and in the (B)rz horizon there is
16.89% fine sand and 5.31% coarse sand. In the
physical clay fraction, the content of the clay frac-
tion is higher than the silt fraction. In the Amo
horizon the average content of the clay fraction is
38.19%, and in the cambic horizon (B)rz it amounts
to 46.00%, while the silt fraction in the Amo hori-
zon amounts to 28.38% and in the cambic horizon
(B)rz it amounts to 31.80%. Such distribution of the
mechanical composition is also a result of the re-
maining factors that have influence on the pedo-
genesis. Calcocambisols are formed on a lower
height which dictates rise of temperature, and this
contributes to the increase of clay content and the
possibility for argilosynthesis. It is more than clear
that in calcocambisols there is a texture differentia-
tion. The ratio of the clay content between the cam-
bic horizon (B)rz and the Amo horizon is 1.23 : 1.
Such texture differentiation affects the differences
in the physical, physical and mechanical and ab-
sorption properties between these two horizons.
According to [9, 10], the testings of the me-
chanical composition of calcocambisols, has deter-
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mined that the clay and silt fraction amounts to
70.06%, and the coarse sand fraction amounts to
29.94%.The data on the mechanical composition of
the examined calcocambisols are similar to the data
on this soil type which are also presented by other
authors: [11, 12, 13].

The researched terra rossa are characterized
by lower mechanical composition heterogeneity,
which is confirmed also with the lower number of
texture classes. The coarse fragments content in
these soils in the humus accumulative horizon Amo
amounts to 3.18% and in the cambic horizon (B)rz
it amounts to 1.42%. If we compare the content of
separate fractions in the terra rossa fine earth and
those of calcocambisols it can be concluded that the
ratio is similar, i.e. the physical clay fraction is pre-
sent in higher percentage in relation to the physical
sand fraction. Thus, in the Amo horizon the clay
fraction dominates in the physical clay fraction,
43.08% on average, and 52.13% in the cambic
horizon, and 24.90% in the Amo and 19.37% in the
(B)rz horizon for the silt fraction. In the physical
sand fraction, fine sand dominates with 23.75% in
the Amo horizon and 19.45% in the cambic in rela-
tion to the content of coarse sand with 8.27% in the
Amo horizon and 9.05% in the cambic horizon.

From the data on the mechanical composition pro-
vided by [2], we have observed that the physical
clay fraction dominates with over 2/3 in relation to
other fractions. The clay content in the Amo hori-
zon varies from 23.20 to 50.20%, and in the cambic
horizn (B)rz it amounts to 50.75% on average. The
research of the soil profile of terra rossa on Galicica
[14] have determined that the clay fraction content
in the Amo horizon amounts to 42.10% and in the
cambic horizon (B)rz it amounts to 69.40%. It must
be noted that our results on the average content of
clay are completely approximate to the results of
[13, 15,16, 17, 18, 19]. When it comes to the im-
pact of the subsoil (limestone and dolomite) on the
mechanical composition of the soil, care should be
taken, because the soil is formed only from residual
and it has the same mechanical composition in all
locations on the same wall. The author [1] found at
two locations of massive limestone that residual has
17.2 and 30.2% secondary phyllosilicates (clay). In
Tables 3 and 4 profiles are grouped according to
texture classes for each of the parent substrate for
both horizons.

For horizon Amo it can be concluded that 6
stem parent materials all have 4 textural classes, 2 of
them have 3 classes and 1 has two textural classes.

Table 3. Texture classes in horizon Amo in relation to parent material

. Toial Sandy Sandy clay Clayey
Parent material numb_er Loam loam loam loam Sandy clay  Clayey
of profiles
Massive limestone 19 4 - 3 4 - 8
Dolomitic limestone 7 1 - - 4 1 1
Bituminous limestone 7 1 1 - 5 - -
Plate limestone 8 - - 3 5 - -
Dolomitic marbles 5 - 1 2 1 1 -
Laminated (plate)
dolomiteand calcite 6 B B 3 ! - 2
Table 4. Texture classes in horizon (B)rz in relation to parent material
Total
Parent material number Loam Sandy Sandy Clayey Sandy Clayey
of profiles loam clay loam loam clay
Massive limestone 9 - - - 1 - 8
Dolomitic limestone 4 - - - 1 - 3
Bituminous limestone 3 - - - 1 - 2
Plate limestone 5 - - - 4 - 1
Dolomitic marbles 1 - - - - - 1
Laminated (plate) 1 B 3 3 3 3 1

dolomite and calcite
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From Table 4 it can be seen that the horizon
(B)rz is found in a small number of profiles, in
most clay it is in mechanical composition. The dif-
ferences in mechanical composition and statistical
justification of the above data can be best seen from

the descriptive statistics and variance analysis made
according to types, subtypes, horizons and parent
material on which the soils are formed (Table 5)
which is also the conclusion from our research.

Table 5. Analysis of variances of soil mechanical composition for the surface Amo and cambic horizon (B)rz

Mid-squares (Mean Sq)

Hor. Factors of >2 02-2  002-02 002-2 0002-002  <0.002 <0.02
mm mm mm mm mm mm mm
Soil types 4 14415%  106.49 258.48 355.85% 317.21%**  41890**  355.85*
Parent material 5 9556%**  196.07 436.95% 478.20%% 329.02%x* 95.24 478.20%%
Amo i
Soil type x parent ¢ 10.48 78.15 1855 49.29 70.40 33.03 49.29
material
Error 33 16.85 109.47 130.15 105.43 39.49 75.04 105.43
Soil types 2 16.15%** 63.43 54.97 233.05 363.99%x* 186.94* 233.05
Parent material 5 10.11%* 20.04 49.15 74.76 78.52% 114.39 74.76
B)rz i
)z soil type xparent sy g 4e0p 9.73 72.56 5.88 55.38 72.56
material
Error 16 172 20.81 17.38 63.95 23.32 4153 63.95

* significant level 0.05; ** significant level 0.01; *** significant level 0.001.

CONCLUSIONS

The variance analysis has shown that in both
horizons, the soil type has a significant effect on the
variability of the coarse, silt and total clay content.
In the humus accumulative horizon Amo, the soil
type also has an effect on the physical sand fraction
and the physical clay fraction. The parent material
in both horizons affects the coarse and silt content
variability, and in the Amo horizon it also affects
the physical sand and physical clay content. In rela-
tion to the effect of the material (Table 5) it can be
noted that in the Amo horizon there is the least
coarse in the soils formed upon massive limestone
(5.79%) or value that statistically significantly dif-
fers from the soils formed upon dolomitic marbles
and laminated (plate) dolomite and calcite (14.52
and 14.79%).

The effect of the remaining substrates does
not significantly deviate in relation to the lowest
and highest values on the content of this fraction. In
the cambic horizon (B)rz, the lowest coarse content
is present in massive limestone (1.11%), in dolo-
mitic limestone (1.03%) and in bituminous lime-
stone (0.94%) which significantly statistically differ
from dolomitic marbles (8.15%) and plate lime-
stone (4.79%).

There is no statistically significant difference
in the effect of the substrates on the coarse sand
fraction, but there is a difference for the fine sand
fraction. This fraction is the least present in the

Amo horizon in soils formed upon massive lime-
stone 28.41% and dolomitic limestone 23.79%,
compared to dolomitic marbles 49.39%. Unlike the
Amo horizon, in the cambic horizon (B)rz there is no
statistically significant difference for this fraction.
The physical sand fraction has the lowest presence in
the Amo horizon in soils formed upon dolomitic
limestone (28.71%), which statistically significantly
differs from those formed upon dolomitic marbles
which have the highest value for this fraction
(53.88%). Similarly as for the previous fraction, the
physical sand fraction in the cambic horizon (B)rz
also has no significant difference in relation to the
substrates on which the soils have formed.

For the physical clay fraction (silt + clay)
there is only a statistically significant difference in
the silt fraction in both horizons. In the Amo hori-
zon there is the smallest and approximate value in
soils formed on dolomitic marbles (15.86%) and
laminated (plate) dolomite and calcite (15.93%),
and there is the highest average value in soils
formed on bituminous limestone (32.86%) and dol-
omitic limestone (37.76%). The physical clay frac-
tion has the lowest average value in soils formed
upon dolomitic marbles (46.12%) and the highest
average value in soils formed upon dolomitic lime-
stone (71.29%). A lower statistically significant val-
ue is noted in soils formed upon massive limestone
(64.83%) and bituminous limestone (62.06%). There
is no statistically significant difference in the cambic
horizon (B)rz for this fraction.
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MEXAHHWYKHU COCTAB HA IOYBUTE OGPA3YBAHU BP3 BAPOBHULIU U JOJIOMUTHU
BO PEITYBJIMKA MAKEJJOHUJA

Musie Mapkockn', Tatjana Mutkosa', Koae Bacunesckn’, 3opuna Tomuk’, Mapjan Anapeescku’,
. s 1
BjexocaaB TanackoBuK

'®akynrer 3a 3eMjoelICKN HayKu ¥ XpaHa, YHusep3utet ,,C. Kupur n Metoauj“, Ckornje,
Peny6nuka Makenonuja
*IIymapcku daxyirer, Yansepsuter ,,CB. Kupun u Meroaunj“, Cxomje, Peny6ika Makenonnja
*IMossonpuspeany daxynrer, Yuusepsurer Bo benrpan, Peny6muka Cp6uja

“Semjonencku nucrutyT, Yausepsurer ,,Cs. Kupmn n Meroxuj“, Cxomnje, Perrybmika Makegonnja

Bo 0B0j Tpyn ce npe3eHTHpaaT pe3yiTaTUTe O] UCTPAXKyBambeTO HA BIMjaHUETO HAa MAaTUYHHOT CYIICTPAT Bp3
MEXaHWYKHOT COCTaB Kaj KAJIKOMEIAaHOCOJHTE, KalkokamOuconure ¥ npBeHuuute. CoApknHAaTa Ha OJJICIHH
(pakIyM Ha CUTHO3EMOT Ha KaJKOMEJIAHOCOJIHMTE BapHpa BO 3aBUCHOCT OJ MOTTHNOT. dpakuujata GU3NIKH MECOK
(kpymieH + CHTEH IeCOK) BO XOpM30HTOT Amo n3HecyBa 44,81% Bo opraHoMuHepajHaTa BapOBHHYKO-IOJIOMHUTHA
npuuna, 40,13% Bo opranorenara m 36,52% Bo OpayHusMpaHata KaikomenaHocod. Bo xopuzonror (B)rz xaj
OpayHHM3MpaHUTE KaJKOMEIaHOCOJIH H3HecyBa 32,64%. ConpxuHarta Ha TJiMHA+1pas, WM (U3UYKa TIJIMHA, BO
XOpU30HTOT Amo u3HecyBa 55,19% kaj opraHOMHHEpaTHUTE HPHUIH, 59,87% Kaj opraHOTeHHUTE W HajBUCOKA € BO
OpayHu3upanuTe Kankomenanocoin — 63,48%. Ilpoceunata BpeqHOCT Ha oBaa (pakiuja Bo Xxopu3oHTOT (B)rz kaj
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OpayHHM3UpaHUTE KaJKOMEJIaHOCONM H3HecyBa 67,36%. Bo kainkokamOucoiuTe IIpoceyHaTa COJpXKHMHA Ha
¢dpaknujata GU3HMYKK HECOK BO XOpH30H Amo u3HecyBa 33,43%, a Bo kaMOM4HHOT Xopu3oHT (B)rz 22,50%. Kaj
[pBeHUIaTa (paknrjaTa Gpu3uyKa TIMHA € 3acTalleHa cO IOTOJIEM IPOLIEHT BO OTHOC Ha (hpakmnujaTa GU3HIKH IIECOK.
Bo xopm3onTOT AmoO BO (paknujata ¢u3WUKa IIHHA JOMHHHpA (paxknmjata Ha rimHA, cpemHo 43,08%, M BO
KaMOMYHHOT XOpU30HT n3HecyBa 52,13%, ¢pakuujara mpaB Bo Xopu30HTOT AMO usHecysa 24,90 % 1 BO XOPU30HTOT
(B)rz uznecysa 19,37%. On uctpaxyBameTo Ha mo4BUTe 36% 01 HOYBHUTE ce HOPMHUpPAAT BP3 MACHBHU BaPOBHHIIH,
13% ce dopmupaar Bp3 HOJOMHUTCKH BapOBHHLM M OMTyMeHCKH MepmepH, 16% Bp3 mrouectu mepmepu, 10% Bp3
JOJIOMUTCKH MepMepH U 12% Bp3 MI0YECTH TOJIOMHUTH H KaJIUT-T0JIOMUTCKH MEPMEPH.

KJIy‘IHl/I 360p0BI/l: MEXaHUYKH COCTAB; MAaTUYCH CYNCTPAT, KAaKJIIOMEIAaHOCOII, KaHKOKaMGI/ICOH; OpBEHUIIA
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