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Studics of different initial density and planting design were carried out in 20 and 25-year-old pine plantations. The

initial density of square planting design varied from 500 to 25,000 trees/ha while stands of rectangular planting design
were established according to the following schemes: 5.00x2.00; 5.00x1.00; 4.00x0.50; 2.00x1.00; 3.00x0.75; 3.00x1.20
and 1.0x0.5 m.

Initial stand density had an effect on the survival, tree diameter, stem volume, thickness of branches and straightness
of butt logs. In stands of rectangular planting design the mean diamecter of all and the thickest branches is less than that
in stands of squarc planting design. With increasing tree diameter the mean diameter of the thickest branches in stands
of rectangular planting design increase less than in these of square design. With increasing rectangularity of planting
design, differences in the diameter of the thickest branches between the stands of rectangular and squarce planting design
increase as well. In stands of rectangular planting design branches growing in the direction of rows are insignificantly
thinner than thesc directed towards the spaces between rows. Planting design has a very insignificant influcnce on stem

ovality only under rectangularity 1:4 or morc. Under rectangularity 1:2.5 - 1:5

the crookedness of butt logs in stands

of rectangular planting design is less than in stands of square planting design.
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Introduction

Taking into account site conditions, the chosen
species composition and initial density actually pre-
determine the stability and productivity of future
stands, timber quality, planting and growing costs as
well as the profitability of stands. The productivity
and wood quality of stands cannot be the same, if the
spacing of trees in an area is of regular or highly ir-
regular pattern (Pisarenko, Merzlenko 1979). Therefore,
initial spacing of stands can be ascertained only by
taking into account the planting design of trees. The
authors wanted to stress that initial density of stands
as an index of their quality fails to be an “informing”
value and suggested to supplement it with the rec-
tangularity index. It is defined as the ratio of distanc-
es within rows and row-to-row distances.

While establishing plantations it is possible to reg-
ulate not only the initial density, but also the form of
growing space. For a long time most often it was sug-
gested to use square or similar to it planting design,
because it was thought that rectangular planting design
leads to lower stand productivity due to an earlier start-
ing competition between trees within rows and because

the growing space would not be used effieciently
(Salminen& Varmola 1993). In the direction of free space
stems and crowns become asymmetrical, while branches
become thicker. Studies carried out (Dippel 1982;
Handler&Jakobsen 1986; Daniels&Schultz 1975, Kramer
1980, Thren 1984, Nemisto 1995 et al.) failed to ascertain
these effects, or the influence of rectangular spacing was
insignificant, On the contrary, Shinkarenko et al. (1976)
who had studied the effect of various spacings on the
growth of stands recommended to establish plantations
with 2.5-3.0 x 1,0 m distances. Evaluating the growth of
spruce stands, the best planting design parameters as
well as initial density are 3.2-4.8 x 0.6 m (Merzlenko,
Koturanov 1991). The most favourable planting design,
taking into consideration increment and diameter, stem
form and total costs, is 2.4x0.4 m (Thren 1984). Kramer
(1980) had generalized the studies of coniferous stands
in Germany and Austria and drew a conclusion that rec-
tangular planting design is better while establishing plan-
tations than square planting design.

The aim of these studies is to evaluate the influ-
ence of planting design on the growth of pine stands,
thickness of branches, straightness and quality of butt
logs.
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Materials and methods

The studied 25-year-old pine stands of various
initial density and planting design were established on
an entirely prepared soil of clear-cut pine stand un-
der Vacciniosum site conditions. The planting was
designed as follows: 4.47x4.47; 2.24x2.24; 1.82x1.82;
1.50x1.50; 1.22x1.22; 1.12x1.12; 0.82x0.82; 0.63x0.63;
5.00%2.00; 5.00x1.00; 3.00x1.20; 3.00x0.75; 2.00x1.00;
1.00x0.50 m. Each area comprised only one block with-
out replications. The area of each planting design
variant was 0,10 ha. In these stands the diameter of
all trees and the height of 1-4 trees as well as the height
to the first live branch for every thickness degree were
measured. In each planting design variant the diame-
ter at breast (1,3 m) and 3,5 m height of 50 randomly
selected trees was measured along rows and perpen-
dicular to them, the thickness of branches at 1,5 and
3,5 m height by distributing them into growing in the
direction of rows and perpendicular to it was meas-
ured according to (Salminen and Varmola 1993) method-
ics. The diameter of branches was measured at 3 cm
distance from the stem perpendicular to the branch axis,
seeking to eliminate the collar of branches (Persson
1977). For 75 randomly selected trees stem crooked-
ness was measured on a 5 m long stem segment from
the ground surface. Evaluating the crookedness of a
5 m long stem segment, the greatest perpendicular
between the stem and the ends of a straight line ex-
cluding root collar was measured.

In pine plantations established on abandoned
agricultural land with 2.0x0.5 m spacing at the age of
12 years every other tree in a row or every other row
were removed. Thus, owing to cuttings, 2.0x1.0 and
4.0x0.5 m spacings were formed with 2 replications.
After felling, mean height of the plantations with
2.0x1,0 spacing was 4.5 m, while in those with 4.0x0.5
— 4.4 m. Live branches were found almost close to the
ground surface. After 8 years (at the age of 20 yr.) the
diameter of all trees and the height of 1-4 trees for each
thickness degree were measured. In each variant the
thickness of branches in whorls at 1.5-2.0 m height on
75 randomly selected trees was measured.

Descriptive statistics of the main traits of experi-
mental plantations are presented in the table.

Results

The survival of stands at the age of 25 years varied
from 91 to 18% and depended on the initial density
(Table 1).

With increasing initial density the survival of plan-
tations decreases. Rectangularity in plantations with

A

up to 3, 000 trees/ha at initial density had no influ-

Table 1. Dendrometric characteristics of pine plantations of
various planting design

Planting | Number Mean | Heightto live | DBH, cm Volume,
design, m of height, m branches, m mha!
survived
lrees, ‘
trees ha'! |
Vacciniosa site conditions. 25-year-old stand
4.47x447 | 456 9.9+0.4 1.620.1 16.8+0.5 58 |
2.24x234 | 1255 9.3:0.5 2.9+0.2 124203 84
182x1.82 | 1897 10.1x0.4 44202 10.620.2 104
1.50x1,50 | 2280 10,4203 5.430.2 10.4:0.2 128
1.22x1.22 2904 ]D.-I:f].-t 4.840.2 100402 | 137
L12x112 [ 3113 9.4+0.4 4.9+0.2 8.9+0.3 130
0.82x0.82 | 4291 9.2+0.4 4.70.2 8.0:0.1 137
0.63x0.63 | 4571 9.120.4 4.8+0.2 6.8+0.1 106
5.00x2.00 755 9.8+0.4 2.6+0.2 140+04 | 67
5.00x1.00 | 870 10.5+0.2 3.540.2 13.320.5 75
3.00x1.20 | 1763 10303 4.2+0.1 11.3+0.4 113
3.00x0.75 | 2728 5.320.2 0.8+0.2 145 |
2.00x1.00 [ 2459 520, 4.240.2 10.120.2 129 |
1.00x0.50 | 5694 8.7+0.4 6.9+0.1 480.2 142
Vaccinio-myntillosa site conditions. 20-year-old stand .
[ 2:00x1.00 9.0+0.2 32200 | 1L0s00 [ 115
| 4.00x0.50 9.0+0.2 33201 | 114201 | 116

ence on the survival, while in plantations of higher
initial density and rectangular planting design it was
greater as compared to square planting design plan-
tations. The survival of square spacing plantations with
initial density 4, 444 trees/ha is 51, that of rectangular
spacing plantations is 61%, in square planting design
with initial density 15, 000 trees/ha — 29%, 25, 000 trees/
ha — 18%, while 1n plantations of rectangular planting
design with initial density 20, 000 trees/ha — 28%.
Initial density had a distinct influence on the
mean stem diameter. With increasing initial density the
mean stem diameter decreases. The mean stem diame-
ter in stands with up to 3, 000 trees/ha at initial den-
sity and rectangular planting design is higher than in
stands of square planting design. The mean tree height
under increasing initial density up to 4, 444 trees/ha
Increases, while exceeding 6, 667 trees/ha it starts di-
minishing. In stands of rectangular planting design,
as compared to the stands of square planting design,
the mean height is also greater, though statistically sig-
nificant (P=0.05) only in plantations with 2,000 trees/
ha at initial density. Height from the ground surface
up to the first live branch with increasing initial den-
sity rises at the beginning, but later it becomes con-
stant. The greatest height of 5.4 m up to the first live
branch is in stands with 4, 444 trees/ha at initial den-
sity. Spacing apparently has no influence on the height
to the first live branch. With increasing initial density
up to 4, 444 trees/ha the volume of stems increases,
under 6, 667-15, 000 trees/ha 1t remains similar, while
under 25, 000 trees/ha it becomes lower. A tendency
has been observed that the stem volume is higher In
stands of rectangular than in square planting design.
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With increasing initial density the diameter of
branches decreases, while with increasing height of
branches rom the ground surface their diameter in-
creases (lable 2). In stands of rectangular planting
design with the same initial density, as compared to
square planting design, the diameter of branches is
less. The dependance of branch thickness on the rec-
tangularity of planting design has been ascertained
(Table 3 ). Under rectangularity 1:2 the mean thickness
of branches as compared to stands of square plant-
ing design comprises 92%, under rectangularity 1:2.5
- 89%, 1:4 — 85% and 1:5 — 84%. The mean diameter
of the thickest branches under rectangularity 1:2 com-
prises 92%, under rectangularity 1:4 — §3% and 1:5 -
92%. In stands established on Vaccinio-myrtillosum
sites the mean thickness of branches under rectangu-
larity 1:2 1s 10.5 mm, the mean thickness of the thick-
est branches — 18.2 mm, while under rectangularity 18,
10.8 and 19.9 mm, respectively.

Table 2. Diameter of all and the thickest branches at 1.5 and
3.5 m height from the ground surface in pine stands of square
and rectangular planting design

Mean diameter of Mean diameter of
Planting branches at branches at
design. m 1.5 m height. mm 3.5 m height. mm
all thickest all thickest
| 4.47x447 | 207+1.8 | 39.0£1.9 | 208£28 | 45.2:2.9
2.24x2.24 | 16.31.3 | 28.0x1.3 | 20.1x1.1 | 324xl1.5
1.82x1.82 13.440.9 | 21.8x1.1 | 17.840.9 | 25.521.5
1.50x1.50 12.640.9 | 22.840.7 | 17.520.9 | 25.2x1.0
1.22x1.22 | 12.640.9 | 21.8£09 | 14.520.8 21.3=11 |
TLI2x112 | 125508 | 203+0.9 | 144207 | 21.0£1.0
0.82x0.82 | 11.020.7 | 17.4:0.6 | 12.920.6 | 17.2:0.8

0.63x0.63 | 9.620.7 | 147207 | 11.2#0.7 | 16.2%0.7

2.00 | 17.1x1.4 | 31.421.4 | 26.8£1.7 5+1.9

13.6+1.0 | 25.7+1.4 | 17.921.2 | 25.4=1.6
12809 | 217509 [ 160205 | 229215 |
3.00x0.75 | 10.9+£0.8 | 18.7£0.7 ] 15.240.4 | 22.540.8
| T2.00x1.00 | 11.840.8 | 20.7:0.9 | 4.9:08 | 22.4%1.0
T 1.00x0.50 | 8.9+0.6 | 14.60.6 | 10.820.6 | 17.120.8
| 2.00x1.00 10.5+0.3 | 18.2+0.8 | |
1 4.00x0.50 10.8+0.3 19.Q~_4J.9| .
Table 3. Dependance of [,lmm—g d‘&; Thickness of
the thickness of branch- m branches. G
es at 1.5 m height from all thickest

the ground surface on
the rectangularity of

square 1:1.0 100 100

rectangle 1:2.0 92 2
planting design e ‘ i

rectangle 1:2.5 89 | 91

rcclanglc_l:4.0 85 | 83

_Icm_;mglc 1:3.0 84 | 92

With increasing tree diameter the mean thickness
of the thickest branches (Fig. 1) increases. With in-
creasing tree diameter the mean diameter of the thick-
est branches in stands of rectangular planting design
increases slower than in stands of square planting
design.
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Figure 1. Dependance of branch diameter on tree diameter
in stands of square and rectangular planting design

Planting design had an insignificant effect on the
thickness of branches depending on their direction
towards the rows (Table 4). The diameter of branches
directed towards the lines of rows in rectangular plant-
ing design stands was insignificantly less than that of
branches directed towards spaces between rows. The
differences are slightly more significant comparing the
diameters of the thickest branches and the diameters
of all branches. Only under rectangularity 1:4 and 1:5
an insignificant tapering of stems has been ascertained.

With increasing initial density the crookedness of
butt logs decreases (Table 5). In stands of rectangu-
lar planting design of the same initial density, as com-
pared to stands of square planting design. the crook-
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Table 4. Diameter l‘lzmmaj.:_ | Ratio of Ratio of the
ratios of trees and design. m tree diameters of
i . diameters branches
branches measured in all | thickest |
the dll‘CCTlon‘OferWS square 1:1.0 7100 100 100 ‘
: crpendicu t {
and P arto rectangle 1:2.0 1.00 Lot | 107 |
them ]
rectangle 1:2.5 | 1.00 1.08 114 |
rectangle 1:40 | 101 | 1.09 | 1.09 |
02 [ 104 1.04 |
Table 5. Crooked- Planting design. Crookedness. cm m!
ness of butt logs in m all trees | potential crop
) N trees
stands of square and 347x447 | 1372009 | 1.0820.05
rectangular planting
design 2.24x2.24 1.29+0.08 1.000.05
1.82x1.82 | 0.83:0.04 | 081=0.04 |
[50x1.50 | 0.8120.07 | 0.60=0.03
122x1.22 | 0.7320.03 | 0.50=0.03 ‘
[12x1.12 | 0.7020.03 | 0.56=0.03
5.00x2.00 | 1.27+0.08 | 1.02=0.05
5.00x1.00 0.977+0.0 | 0.82%40.04
3.00x1.20 0.69%+0.0 0.64*+0.03
3.00x0.75 0.66%+0.0 0.60+0.03
2
2.00x1.00 | 0.79+0.04 | 0.65+0.03

* Differences arc statistically signifi-
cant at P<0.01 level as comparcd to
stands of squarc planting design with the
samc initial density

edness of butt logs is less. The differences are statis-
tically significant (P=0,05) comparing stands of square
and rectangular planting design under rectangularity
1:2.5-1:5.

The mean diameter of potential crop trees with
increasing initial density up to 3, 000 trees/ha de-
creases, while 1n stands with 3, 000 trees/ha and at
higher initial density it is similar (Table 6). In stands
ol rectangular and square planting design with the
same initial density the mean diameter of potential crop
trees is also alike.

With increasing initial density the quality of butt logs
rises. If in stands with 500 trees/ha at initial density butt
logs of A quality class comprise 13%, while in stands
with &, 000 trees/ha at initial density stands they make
up 82%. In stands of rectangular planting design, as com-
pared to stands of square planting design with the same
mitial density, the quality of butt logs is higher. For
example, 1n stands with 1.82x1.82 m planting design A
quality class of butt logs comprise 50, B-25, C-17 and D-
8%, while in stands of 3.00x1.20 m planting design A
quality class of butt logs makes up 68, B-18 and C-14%.

Table 6. Mean diameter of potential crop trees and distri-
bution of buit logs by quality classes

Planting Diameter of | Distribution of butt
design potential logs by quality
Crop trees. classes. %
cm A B e D
4.47x4.47 19.4 ERECRERER
[224x224 | 164 43 [24]23]10
|

T82x1.82 15.8 SO | 25| 17| 8

1.50x1.50 15.5 80 | 2 |18

[22x1.22 150 | 82 | 18
[T12x112 15.2 98 | 2 |
5.00x2.00 | 182 34 3126 9
5.00x1.00 17.1 48 [27[19] 6

3.00x1.20 160 | 68 xsi m _J
3.00x0.75 15.0 l 97 | 3 ‘ |
2.00x1.00 | 155 ‘ 97 ‘ 3 ‘ _‘

Discussion

The influence of initial density on stand parame-
ters, 1.e. mean height, diameter, stem volume and height
to live branches 1s widely described in the literature
and the results obtained reveal the already known
regularities. A tendency was observed that the vol-
ume of stems in stands of rectangular planting design
1s higher than that in stands of square planting de-
sign. Better growth of pine stands under rectangular
than under square planting design when the row was
2.5 m, while the distances within rows were 0.4-4.0 m,
has been ascertained by Shinkarenko et al (1976). The
most favourable spacing of pine stands, taking into
account stem diameter increment, stem form and grow-
ing costs 1s 2.4x2.4 m (Thren 1984).

Klaus (1987) admits that in establishing planta-
tions optimal spacing of trees at their final develop-
ment stage should be taken into consideration. The
best planting design of spruce ensuring a triangular
spacing structure in a mature stand 1s 2.6x1.5 m. Tri-
angular spacing of trees may be considered to be as
one variant of rectangular planting design. Evaluat-
ing the growth of spruce stands, the best width be-
tween rows is 3.2-4.8 m, while the initial density 5.2-
3.5 thou. trees/ha (Merzlenko, Koturanov 1991). Melzer
et al. (1992) and Salminen& Varmola (1993) who had
studied the }7-year-old pine stands of rectangular and
square planting design failed to ascertain somewhat
more significant growih differences.
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The dependance of the thickness of branches on
initial density and their height from the ground sur-
face is described in a series of publications (Persson
1977, Schmaltz 1991, Shtukin 1993 et al.}. In general,
the thickest (living) pine branch 1s found in the cen-
tral portion of the stem. Uusvaara (1975) has found,
that the thickest branch is 60% at relative stem height
when the age of trees 1s over 50 yr. and up to 40% for
trees younger than 30 yr. The thickness of branches
increases with increasing height in the lower stem
portion (Persson 1977) and decreases with increasing
height in the upper stem portion (Lehtonen 1978). The
thickness of branches increases with increasing tree
diameter (Uusvaara 1975; Vaisanen 1986).

The mean thickness of all branches and the thick-
est ones in stands of rectangular planting design is
less than in stands of square planting design. An anal-
ogous tendency has been ascertained by Salminen and
Varmola (1993). The mean thickness of branches with
increasing rectangularity up to 1:5, while the diameter
of the thickest branches with increasing rectangular-
ity up to 1:4, decrease. Under rectangularity 1:8 the
diameter of branches, especially that of the thickest
ones, 1s greater than under rectangularity 1:2. Obvi-
ously, with increasing rectangularity and (or) row-to-
row distances, the diameter of branche:, perhaps the
diameter of the thickest branches, initially decreases,
while later on with increasing above mentioned param-
eters it starts augmenting as well.

Especially important is the fact that with increas-
ing tree diameter the mean diameter of the thickest
branches 1n stands of rectangular planting design in-
crease less than in stands of square planting design.
Besides, with increasing rectangularity the differenc-
es in diameters of the thickest branches between
stands of rectangular and square planting design in-
crease as well.

In stands of rectangular spacing branches grow-
ing in the direction of rows are insignificantly thinner
than those directed towards spaces between rows. This
has a slightly greater influence on the diameter of the
thickest branches than on the mean diameter. Analo-
gous data were obtained by Salminen and Varmola
(1993). Planting design has a very insignificant influ-
ence on stem ovality only under rectangularity 1:4 or
more. This corresponds to the conclusion of Daniels
and Shultz (1975), that prevailing winds have greater
influence on stem ovality than planting design.

The crookedness of butt logs decreases with in-
creasing initial density. It complies with the results
obtained by Huuri& Lahde (1985). Agestam et al (1998),
and Prescher&Stahl (1986). Under rectangularity 1:2.5
— 1:5 the crookedness of butt logs in stands of rectan-
gular planting design is less than in stands of square

I 2003, Vol. 9, No. 2 (17)
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planting design. Thren (1984) studied pine stands of
rectangular spacing and found out that 2.4x0.4 m is the
most favourable planting design taking into account tree
increment and diameter, stem form and total costs. Tech-
nical quality of pine stems 1s independent of planting
design (Salminen& Varmola 1993).

Thinner branches and straighter stems precondi-
tioned higher technical quality of stems in stands of
rectangular planting design as compared to stands of
square planting design with the same initial density. In
stands of square planting design with initial density of
three thousand seedlings it is already possible to se-
lect all potential crop trees the butt logs of which meet
A quality class requirements. Rectangular planting de-
sign allows to reduce initial density by about 500 trees/
ha maintaining the same quality class of butt logs of
potential crop trees as in stands of square planting
design with by 500 trees/ha greater inutial density.

Conclusions

1. The mean diameter of all branches and the
thickest ones in stands of rectangular planting design
is less than in square design stands. The mean diam-
eter of branches with increasing rectangularity up to
1:5, and the diameter of the thickest branches with in-
creasing rectangularity up to 1:4, decrease.

2. With increasing tree diameter the mean diame-
ter of the thickest branches in stands of rectangular
planting design increases less than in stands of square
planting design. With increasing rectangularity of
planting design the differences in diameter of the thick-
est branches between stands of rectangular and
squarc planting design increase as well.

3. In stands of rectangular planting design the
branches growing in the direction of rows are insig-
nificantly thinner than these directed towards the
spaces between rows. Planting design has a very in-
significant influence on stem ovality only under rec-
tangularity 1:4 or more.

4. With increasing initial density the crookedness
of butt logs decreases. Under rectangularity 1:2.5-1:5
the crookedness of butt logs in stands of rectangular
planting design is less than in stands of square plant-
ing design.
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BJIMSIHUE HAYAJIbBHOW I'YCTOTHBI U CXEMBI IOCAJKH HA KAYECTBO
IMNEPBUYHBIX BPEBEH COCHBI OBBIKHOBEHHOM (PINUS SYLVESTRIS 1..)

A. Maaunnayckac

Pezsome

Hccneopanis NpoBEACHEl B 25-1€THUX KYJILTYpax COCHBI Pa3sNMYHOH I'YCTOTHL M PABIHYHON CXEMbl Pa3MCILICHIs
NOCQJIOUHBIX MeCT. HavyaneHas rycToTa KyIbTYp € KBajJpaTHBIM PasMEUICHHEM IT0CafouNBIX MecT BapHHposaga ot 500 go
25000 mwTra’'. a Ky/IsTYpBI ¢ IPAMOYIOMLHEIM PAIMEILEHHCM [OCATOUHLIX MECT OLUTH CO3JAHEL [0 CIEYIOIUIHM CXEMAM
nocajki :5.00 x2.00. 5.00 x 1.00. 4.00 x 0.50. 2.00 x 1.00. 3.00 x 0.75. 3.00 x 1.20 u 1.00 x 0.50 ».

HayanpHas rycroTa KynsTYp BIIHANAG HAa COXPAHHOCTH KYAsTYp. TOIUIMIY AEPEBHEB. 3amac. TONIUMHY BeTReEil M

KPUBH3HY TIEPBUUHBIX OPEBCH.

B kynbrypax ¢ npsMoyronnHbIM pasMCLIIEHHCM TTOCAAOYHBIX MECT CPEAHHIT THAMETP BCEX M HaHOOJeC TONCTLIX BCTBC
0Ll MCHBUIE YEM B KYILTYpax C KB3/IPATHBIM Pa3MELCHHEM MOCAJ0YHBIX MECT. IIpH YBEMMYCHHH AMAaMETPa JCPCBLEB
cpeHni auameTp yaulosce TONCTHIXK BETBEH B KyAbTYPaX ¢ MPSMOYTOILHBIM Pa3jdelielueM TOCa/{0UHLIX MeCT
YBEJIHUHMBACTCS MEHBIUE. IO CPBHEHHIO C KYABTYPaMH ¢ KBaJpaTHLIM pazmetleHueM. [Ipu yBenHyeHHH TPAMOYIONsHOCTH
pasMeIleHHUS pasHHla MEX/Ty AHaMETpaMH BETBCH HauOoIece TONCTBIX JICPEBBEEB B KY/ILTYPaX ¢ KBAJPATHBIM M
NPAMOYTONLHBIM PAa3MEIlEHIIeM TAKXKe YBCIHUHBACTCA. B KynbTypax ¢ NpAMOYTOibHBLIM Pa3sMCIICHHEM MOCAA0YHBIX MCECT
BETBCH PACTYWIHE BJIOTL PALOB HE3HAUHTEILHO TOHBIIE. MO CPBHEHUIO C BETBAMH PACTYLIHMH 1O HaNpaBICHHIO
MOKIYPAAUH. BINAHHC PasMClUEHHS MOCAJOUYHBIX MECT Ha 0BAlLIOCThL CTBOJOB KpailHe HE3HAUHTENLHO H NPOABIAETCH
TOJIBKO B KYNBTYpPax MpH MpaMoyroishocTH 1:4 u Bombie. TIpH mpaMoOyrofnHoCcTH pasMELICHHA MOCAT0MHEIX MecT 1:12.5 —
1:5 xpUBH3HA NEPBHUHLIX OpeBeH B KYJILTYPAX € NPAMOYTOJBHLIM Pa3MEILEHHEM [10CaJOUHBIX MECT MEHBIUE MO CPABHEHHIO C

KYJILTYPaMHy ¢ KBajgparTHbIM pasMELIEHUEM.

Kimouesnie ciora: cocna 0OLIKHOBEHHAY. HavyanLHas IyCcToTa. PAasMELICHHC TOCANOYHBIX MECT. KAYCCTBO ICPBHYHLIX

bpepett.
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