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Qualitative characteristics of Norway spruce were studied in a mountain Dovshka of SE "Vyhoda forestry." Steam relationship between wood density and wood macroscopic features characterized by a high coefficient of Pearson correlation (R = 0,71-0,90). It was found that the value of the annual growth correlates with the radial and longitudinal shrinkage. The relationship between wood density and wood moisture content described by the equation of the first order w =401+2,08Wabs.. Coefficient of wood heterogeneity of Norway spruce is in the range from 1.4 to 3.1.
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[bookmark: _Toc214681138][bookmark: _Toc237789943][bookmark: _Toc454429769][bookmark: _Toc464560820]Comprehensive knowledge of the properties of wood material gain practical importance for its optimal use. This is best revealed by the example of macroscopic structure of wood in terms of structurally ordered cell membranes. To increase the economic potential of the stands must not only understand how tree growth, but also of macro- and microscopic features of the formation of wood that determine its quality [1, 5, 7].
The term "quality" is subjective and determined depending on the material and the purpose of the product from it. The quality of the wood depends on the characteristics that make the product valuable to end-use. For the production of musical instruments (violin, guitar, pandora, etc) is especially important quality characteristics are uniform macroscopic structure of wood and low density ripe wood [1, 4, 5, 8]. Building wooden beams must have a high density and strength. Decorative wood grain is an important indicator for decorating interiors. Qualitative properties of wood can be characteristic for certain tree species and depend on site conditions. Most experts Forest knowledgeable about technologies of growing tree species and obtaining size-parametric characteristics of wood, but it is difficult to predict the future quality of wood and its targeted use [1, 5, 7, 8]. Knowledge of qualitative differences within the wood tree species necessary for acceptance of applications for effective use
Wood is the impetus for thorough investigations of the properties of wood.
The aim of research was to determine the quality characteristics of wood Spruce (Picea abies Karst.), Which grows in the Ukrainian Carpathians.
Material and methods of research. Investigations properties of wood covered in mature spruce stands Lyudvykivskoho Forestry Enterprise "profitable forestry." The selection of trees for modeling physical properties of wood held in the south-western and north-eastern exposure g Dovško relevant altitudes for SW - 1-630, 2-820, 3-975, 4-1190 m asl and to NE - 5-1000, 6-800, 7-650 m asl At each altitude felled three trees model from which it was cut down to three ridges and produced 10 models of juvenile wood and ripe stages accordance with domestic and international standards [1, 2, 6]. To study the physical properties of wood indicators include: basic density (b), density of wood completely dry (0), wood density and the number of growth rings in 1 cm (Nrichn.kil.) For absolute humidity Wabs. = 8, 41 68, 72, 94 and 125% (ρ8%, ρ41%, ρ68%, ρ72%, ρ94%, 125%), the average width of annual rings (Srichn.kil.) full linear shrinkage in plain (βt) radial (βr), longitudinal (βl) directions and volume (βv), rate heterogeneity or anisotropy of wood shrinkage (γ). The latter figure was defined as the ratio of shrinkage to radial plain (βt / βr). Number of samples (N) taken for the study was 179 units. Statistical analysis of the results of the study of the physical properties of wood conducted using software packages Excel, SPSS 13.0 and Statistica 10.0.
Results and discussion. By visual diagnostic quality wood signs are the number of growth rings in 1 cm or average width of annual rings. These indicators macrostructure wood is a natural reflection of the annual cambium ontogeny woody plants. Forming stem xylem (the formation of early and late wood spruce), usually lasts from mid-May to mid-June and is due to different climatic factors. Recent significant impact on a wide range of properties of wood. The best "laboratory" to study the quality characteristics of wood is the Ukrainian Carpathians, where broad change altitudes in a small area leads to a sharp change in climatic systems. The physical properties of spruce wood in terms of g Dovško SE "profitable forestry" are shown in Table 1.
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1. Physical characteristics of wood Spruce
	Indexes
	Number of models, pieces.
	Minimum kg • m-3
	Mean values and his mistake kg • m -3
	Mean values and his mistake kg • m -3
	The coefficient of variation, %
	Indicator accuracy, %

	Sрічн.кіл.
	179
	0,6
	2,3±0,11
	7,0
	63,8
	4,8

	Nрічн.кіл.
	179
	3,0
	12,8±0,56
	34,0
	59,0
	4,4

	ρ0
	179
	304
	398±3,37
	513
	11,3
	0,8

	ρ8%
	179
	322
	418±3,53
	535
	11,3
	0,8

	ρ41%
	20
	466
	526±10,62
	608
	9,0
	2,0

	ρ68%
	51
	508
	588±7,45
	687
	9,0
	1,3

	ρ72%
	27
	521
	609±11,01
	710
	9,4
	1,8

	ρ94%
	84
	495
	647±9,25
	796
	13,1
	1,4

	ρ125%
	179
	565
	749±5,32
	931
	9,5
	0,7

	ρб
	179
	267
	347±2,80
	441
	10,8
	0,8

	βt
	179
	6,1
	8,5±0,06
	10,1
	9,9
	0,7

	βr
	179
	2,4
	4,2±0,06
	5,8
	18,3
	1,4

	βl
	179
	0,1
	0,4±0,02
	1,1
	58,8
	4,4

	βv
	179
	9,5
	12,7±0,09
	15,3
	9,7
	0,7

	γ
	179
	1,4
	2,1±0,03
	3,1
	16,3
	1,2



The average width of the growth rings in the range of 0.6 to 7.0 mm and corresponds to the maximum possible number of annual 1 cm from 3.0 to 34.0 units. • cm -1. Full plain and radial shrinkage of wood is respectively 8.5% and 4.2%. The latter is characterized doubled coefficient of variation and significant heterogeneity determines the rate of drying wood spruce. In particular, it varies from 1.4 to 3.1. The density of wood in absolutely dry condition varies from 304 - 513 kg • m-3 and represents juvenile and ripe wood. Bulk density of wood in the wet state (Wabs. = 125%) Spruce is an average of 749 kg • m-3. Effect of moisture content of wood Spruce for its volumetric mass shown in Fig. 1.
As shown in Figure 1 density dependence spruce wood from moisture it is described by the first order (W = 401 + 2.08Wabs.). It should be noted a very high determination (R2 = 0,98) for samples of wood from high-density wood, indicating the adequacy matched model. Juvenile wood with low density characterized by a lower value of the coefficient of determination (R2 = 0,87).
To pair correlation analysis of relationships between indicators of physical properties of spruce wood used appropriate matrix using Pearson's coefficient of linear correlation (R) for significance p = 0,01 (Table. 2) [3].
Fig. 1. Effect of humidity wood Spruce
its volume mass
2. Correlation matrix between the studied parameters
	Показники
	ρ0%
	ρ8%
	ρ125%
	ρб
	Nрічн.кіл.
	Sрічн.кіл.
	βt
	βr
	βl
	βv
	γ

	ρ0%
	R
	1
	0,99
	0,70
	0,99
	0,74
	-0,78
	0,23
	0,75
	-0,59
	0,46
	-0,71

	
	p
	
	0,000
	0,000
	0,000
	0,000
	0,000
	0,002
	0,000
	0,000
	0,000
	0,000

	ρ8%
	R
	0,99
	1
	0,70
	0,99
	0,75
	-0,79
	0,20
	0,73
	-0,59
	0,44
	-0,71

	
	p
	0,000
	
	0,000
	0,000
	0,000
	0,000
	0,006
	0,000
	0,000
	0,000
	0,000

	ρ125%
	R
	0,70
	0,70
	1
	0,69
	0,55
	-0,62
	0,24
	0,49
	-0,42
	0,35
	-0,42

	
	p
	0,000
	0,000
	
	0,000
	0,000
	0,000
	0,001
	0,000
	0,000
	0,000
	0,000

	ρб

	R
	0,99
	0,99
	0,69
	1
	0,73
	-0,77
	0,12
	0,68
	-0,58
	0,36
	-0,70

	
	p
	0,000
	0,000
	0,000
	
	0,000
	0,000
	0,105
	0,000
	0,000
	0,000
	0,000

	Nрічн.кіл.

	R
	0,74
	0,75
	0,55
	0,73
	1
	-0,83
	0,17
	0,72
	-0,64
	0,40
	-0,72

	
	p
	0,000
	0,000
	0,000
	0,000
	
	0,000
	0,020
	0,000
	0,000
	0,000
	0,000

	Sрічн.кіл.

	R
	-0,78
	-0,79
	-0,62
	-0,77
	-0,83
	1
	-0,19
	-0,74
	0,65
	-0,42
	0,76

	
	p
	0,000
	0,000
	0,000
	0,000
	0,000
	
	0,010
	0,000
	0,000
	0,000
	0,000

	βt

	R
	0,23
	0,20
	0,24
	0,12
	0,17
	-0,19
	1
	0,54
	-0,25
	0,91
	-0,03

	
	p
	0,002
	0,006
	0,001
	0,105
	0,020
	0,010
	
	0,000
	0,001
	0,000
	0,683

	βr

	R
	0,75
	0,73
	0,49
	0,68
	0,72
	-0,73
	0,54
	1
	-0,53
	0,81
	-0,85

	
	p
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	
	0,000
	0,000
	0,000

	βl

	R
	-0,59
	-0,59
	-0,42
	-0,58
	-0,64
	0,65
	-0,25
	-0,53
	1
	-0,28
	0,46

	
	p
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,001
	0,000
	
	0,000
	0,000

	βv

	R
	0,46
	0,44
	0,35
	0,36
	0,40
	-0,42**
	0,91
	0,81
	-0,28
	1
	-0,41

	
	p
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	
	0,000

	γ

	R
	-0,71
	-0,71
	-0,42
	-0,70
	-0,72
	0,76
	-0,03
	-0,85
	0,46
	-0,41
	1

	
	p
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,683
	0,000
	0,000
	0,000
	


Analysis of data from Table 2 shows that the absolute values ​​of correlation coefficients physical properties of spruce have a close relationship (R = 0,71-0,90) between paired dependencies density in absolutely dry, the moisture content of 8%, the number of growth rings in 1 cm, average width of annual rings, performance radial and longitudinal shrinkage coefficient and heterogeneity. The weak nature of the relationship (R = 0,11-0,30) characteristic parameters of shrinkage in the plain area. Average bond (R = 0,51-0,70) is set between parameters and macrostructure radial and longitudinal shrinkage, indicating a significant effect on the width of the annual ring size shrinkage. Thus, with the number of growth rings in 1 cm increases the value of the radial and longitudinal shrinkage and reduced coefficient of heterogeneity spruce wood, which could theoretically increase the resonance properties of spruce wood.
Conclusions and recommendations for further research. The density of spruce wood in the Ukrainian Carpathians depends on the parameters and macrostructure characterized by a high coefficient of linear Pearson correlation, which varied from 0.71 to 0.90. Increasing the width of annual rings leads to an increase in the value of the radial and longitudinal shrinkage. Reduction in the heterogeneity of wood due to the increasing number of growth rings in 1 cm. The relationship between absolute humidity and a weight of wood adequately described by the first order w = 401 + 2,08Wabs .. shrinkage factor heterogeneity spruce wood varies from 1.4 to 3.1.
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Качественные характеристики ели обыкновенной изучены в условиях горы Довшка ГП "Выгодского лесное хозяйство". Парная зависимость между плотностью и показателями макроструктуры древесины характеризуется высоким коэффициентом линейной корреляции Пирсона (R = 0,71-0,90). Установлено, что величины годового прироста коррелирует с величиной радиальной и продольной усушки. Зависимость между объемной массой и абсолютной влажностью древесины описано уравнением первого порядка w =401+2,08Wабс.. Коэффициент неоднородности усыхания древесины ели обыкновенной находится в пределах от 1,4 до 3,1.
Ель обыкновенная, годичное кольцо, плотность древесины, усушка древесины, качество древесины


Мінімальні значення	w =333+ 2,08Wабс.
R² = 0,87
0	8	41	68	72	94	125	304.29061655919628	322.43555552538669	465.66169646808794	507.72616322986374	520.70507092870855	495.19173174681447	565.45366126654005	Середні значення	w =401+2,77Wабс.
R² = 0,99
0	8	41	68	72	94	125	398.08366058376276	418.19327811520867	526.38326721884664	588.19338046706207	609.07671457887329	647.19743122621685	749.21926068333278	Максимальні значення	w =494+3,24Wабс.  
R² = 0,98
0	8	41	68	72	94	125	513.20377623293575	535.25001213475741	607.51585818179547	686.83958166283514	710.11716175946299	796.48584894160354	930.66686288519759	Абсолютна вологість, % 
Щільність деревини, кг·м-3



