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This article shows the influence of habitat and the degree of self-pruning of the stems on the conductive area (Pp) and the size of the conductive area 

of  the annual rings (pps) of Scots pine (Pinus sylvestris L.). The study material for was collected in the Stare Jabłonki Forest District from habitat type of 

fresh pine forest (FCF) and fresh mixed coniferous forest (FMCF). Trees at both habitats represented three groups of stems quality (A-highest level of 

clean stem, B-average, C-lowest). The work included measurement of the length of the heartwood from the stem pith to the border with sapwood and 
wide of early wood and late wood forming part of sapwood. On the basis of these results it was noticed that the size of the conductive surface (Pp) in 

each quality group depends on the habitat fertility. In FCF trees of group C developed the biggest  conductive surface (Pp) in all diameter classes. 

However, in terms of FMCF habitat the largest conductive surface was created by trees from group A and group B. Annual rings conductive surface (Pps) 
was greater in pines representing group A and B rather than in those from group C.    
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Introduction  

 

Wood is the largest part of the volume of the stock. It 

is located between the core and pulp and bark. In 

dicotyledonous trees in the growing season due to 

favorable division of cambium cells are set aside each 

year increments annual wood ring called. In the spring 

when new shoots are developing creates wood pulp 

early (spring), which is a coil of thin-walled and have a 

highlight task conduction dissolved in water with the 

minerals from the roots to crown. Wood formed late in 

the summer of coils with thick walls and narrow light, 

whose task is to increase the strength of a tree trunk 

(Strasburger 1967 after Jaworski 2004). In this way, the 

tree grows annually diameter. The increase is an increase 

in some other parts of the body at a given time (Šmelko, 

Wenk and Antanaitis 1992 after Jaworski 2004). 

Depending on the length of the period is distinguished by 

the current growth: annual, periodic, with the age and the 

average (Grochowski 1973). Increase the thickness of the 

wood is dependent on the climatic conditions and the 

availability of nutrients. Heat, rain increase the size of the 

products of photosynthesis will make a decisive impact 

on the growth of diameter trees. (Lyr and Hoffmann 1992 

after Jaworski 2004). Shwarz (1899) a decisive moment 

for the growth of diameter determines the period from 

January to March  (Dengler 1944 after Jaworski 2004). 

Another view is Laitakari (1922), which marks the month 

of April and, according to Friedrich (1897) are the most 

important weather conditions during the growing season 

(Puchalski 1969 after Jaworski 2004). There are many 

other factors that also affect the thickness increase, they 

are: the assimilation apparatus damage by insects, fungi, 

disease, drought, frost, lack of nutrients, shading. 

Contribute to a reduction in the width of annual rings and 

premature growth arrest of the thickness. (Lyr, Polster, 

Fiedler 1967, 1974 after Jaworski 2004). The cross-

section in the direction from the periphery of the core 

width of the rings decreases. At each altitude stem also 

can see the differences. Widest jars found in the root 

collar. Butt above this value decreases, and again 

increases the apical (Krzysik 1978). The bigger the ring 

year in conifers, the greater the share of early wood and 

latewood width varies slightly (Krzysik, 1974). Wood is 

formed early in the growing buds. The timber is formed 

from the late part of the butt the stock. Therefore, the 

annual share of the created jar wood deck latewood 

decreases up the trunk and branches. As you move away 

from the core part latewood wood in successive rings of 

annual increases, this change can be seen clearly from the 

moment when the trunk comes out beyond the crown 

(Hejnowicz 2002). The transition from early to latewood 

wood is usually sharp, wooden early to late stage. 

Sapwood is part of the tree is responsible for collecting 

materials produced by the leaves and the nutrients 

absorbed by the leadership of the root system of water 

with mineral salts throughout the height of the tree 

reaching up 100m (Krzysik1978). In some species of 

trees may cover the entire surface of the trunk and create 

a white ring at the peripheral portion of the trunk. This is 

the case when the inner wood are in the process of 

developing and dying cells, the compounds heartwood 

supersaturation. This part of the wood called heartwood, 

it loses water conductivity functions. The heartwood 

formation in pine on soils poor starts earlier and runs 

faster than pine trees growing on fertile soils. According 

Krzysik growing on fertile sites with low pine heartwood. 

Duda and Pazdrowski proved that with an increase in the 

fertility of habitat trees grow thick and heartwood (Duda i 

Pazdrowski 1975). Sapwood width is defined in cm or 

numbers of annual rings. Depending on the species 

sapwood includes several to tens of annual rings. At the 

stand of trees growing in the number of rings in white 

also depends on the size of the crown. There is a close 

correlation here. For example, towering oaks with 

strongly developed crowns have less rings than oak 

dominated sapwood. Duda i Pazdrowski (1975) indicate 

that between factors such as age and conditions of soil 

and climate also affects the size of the crown on the 

dynamics heartwood formation. The balance between the 

assimilating and transporting the camera and sapwood 

wood surface also affects the relative proportion of 

heartwood and share sapwood. 
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Sapwood, however, not entirely be described as a 

real-conductive surface, because it contains latewood 

wood rings do not perform transport functions. 

Conductive surface area is primarily in the area of early 

wood sapwood. In larch increases with the improvement 

in the items biosocial and age of trees, which is probably 

related to the need for a balance between the conductive 

surface and the increase transpiration area and crown 

dimensions (Nawrot et al. 2009). Shinozaki et al. pipe 

model theory shows that the growth of the wood sapwood 

leaf biomass increases. The share of sapwood and 

heartwood is an important structural component of wood 

(Pazdrowski and Szaban 2002). Sapwood technology has 

different characteristics than the heartwood. To a large 

extent part of the structure of the wood will have a 

significant impact on the use of timber. The more non-

conductive surface of the wood, the higher the 

mechanical properties. This wood is used in the sawmill 

industry, while the wood with a higher proportion of 

sapwood in the industry veneer. Mainly on the use of 

wood raw material determines the presence of defects in 

the wood. A very important one is the presence of knots. 

In assessing the technical properties of the wood part in 

the annual rings of early and late wood and the presence 

of knots plays a very important role (Pazdrowski, 

Cybulko 1989r.). Their presence limits the possibilities 

for the valuable wood assortments, as well as make it 

difficult to cracking and processing (Giefing 1999). The 

formation of knots is normal. These are embedded in the 

wood residue sleeping buds or branches cut off or lost 

through natural purification of the stem (Krzysik 1978). 

Natural course of self-purification in trunks with branches 

determines the quality of stem felling of trees in the 

stand. It is best if the tree develops thin branches that 

easily lend themselves to natural treatment. The 

development of the industries affected by the 

characteristics of intra-individual trees as biosocial 

position in the stand, habitat conditions and requirements 

in relation to the light (Giefing1999). In the stands, the 

pine gain dominant position, use of space as a result, 

develops thick branches (Assmann 1968). Therefore, the 

use of dense initial rafter is required during regeneration 

of the forest. There is a close relationship between the 

rafter initial cultivation and purification process stem of 

the branches (Ceitel 1985). 

 

Methods  

 

Field studies were carried out on twelve plots 

belonging to the Forestry Old Jablonki. The test surfaces 

were determined felling pine stands. Six area represents 

the type of fresh coniferous forest site (fresh coniferous 

forest), and the other six type of mixed coniferous forest 

site fresh (fresh mixed coniferous forest). For each area 

of research, there were the nine sample trees representing 

three thickness Urich classes. The first class was 32cm 

diameter at the height of 1.30 m, the other 42cm, 52cm 

and a third. 

The scope of work includes: 

- selection and appointment of sample plots, 

- measure the diameter at breast height (cross) of all 

trees,- - classify each tree according to accepted standards 

of quality stems (A, B, C), 

- measuring the height of trees in proportion to the 

number of degrees in the adopted diameter (4cm) 

- selection of sample trees, after determining the 

dimensions of the Urich II model tree (Grochowski 

1973), 

- download holes from the height of 1.30 m from the 

north with drill incremental 

- mark wells of sample trees, 

- measuring the width and breadth of heartwood early 

and late wood are of sapwood, 

- determine the course of growth and heartwood ring 

conductive surface and a conductive surface trees with 

different trunk quality groups (A, B, C), representing two 

types of forest habitat: fresh coniferous forest and fresh 

mixed coniferous forest. 

 

Results 

 

Legend: 

A,B,C – quality of pine stumps 

I kl. gr. – I thickness class 

II kl. gr. – II thickness class 

III kl. gr. – III thickness class 

 
Fig.1. The size classes of the conductive surface of the thickness and 

quality of pine stumps grown under fresh boron. 

 

 
Fig.2. The size classes of the conductive surface of the thickness and 

quality of pine stumps grown under fresh mixed  boron. 

 

The study attempted to determine the formation of a 

conductive surface (Pp) and the conductive surface of 

ring (Pps) against degree of purification stem pines 



ISSN 1822-1823 Žmogaus ir gamtos sauga 2013, ASU 
 

34 

grown under conditions of site types: fresh mixed boron 

(fresh mixed coniferous forest) and boron fresh (fresh 

coniferous forest). In all groups of trunks quality - A, B, 

C, it is noted that with the increase in diameter (breast 

height diameter) of trees increases the conductive surface 

pines (Fig.1., Fig.2.).  

It was found that under conditions of a fresh boron 

habitat (fresh coniferous forest) of pine trees included in 

the group treated with the lowest poor quality trunk - C, 

have a conductive surface (Pp) is greater than the group 

of trees provides the highest quality - A group of trees 

and the average quality of the trunk - B in all classes 

diameter. While under fresh mixed forest habitats (fresh 

mixed coniferous forest) the situation is reversed, namely 

the group A pine, which is best cleaned have a larger 

conductive surface (Pp) than trees poorly cleaned from 

the group C. 

Considering the size of the conductive surface of 

each class between the diameter pine trees growing in 

different habitats, in this case, the fresh coniferous forest 

and fresh mixed coniferous forest can say that in all 

classes of trees with diameter group of trees at the lowest 

quality trunk - C grown on habitat fresh coniferous forest 

have a much larger surface conductive from pine trees 

grown on habitat fresh mixed coniferous forest. For trees 

with group B, the size of the conductive surface of each 

class in the pines grew diameter on both sites are very 

close to each other. In comparison with other groups of 

quality trees (A, B, C), the conductive surface of the B 

tree class III takes the smallest value of diameter. In the 

second class, diameter is greater than Pp pines from 

group A and C with habitat fresh mixed coniferous forest 

pines and lower than in group A and C with fresh 

coniferous forest habitat. In the first class the diameter Pp 

values only slightly larger than the group of trees with 

fresh mixed coniferous forest of group C. In groups of 

trees best cleaned-A in the class diameter. pines 

conductive surface of fresh coniferous forest is less than 

the fresh mixed coniferous forest pines. In the second 

class of diameter situation is reversed because of habitat 

trees Pp fresh coniferous forest have more of habitat trees 

fresh mixed coniferous forest. However, in the third 

grade conductive surface diameter of trees on both sites is 

very similar to each other. fresh coniferous forest on the 

conductive surface habitat ring (pps) in trees of group C, 

in the third grade diameter is significantly higher than the 

trees of groups A and B. In the second class of diameter 

pine largest pps have an average quality trunk-B, 

followed by the top 53 quality stem - at the end of A and 

the lowest quality provides - C. the diameter the first 

class have the largest tree pps from the group A, group C 

and then at the end of the group B. Fresh mixed 

coniferous forest habitat of the diameter third class of the 

situation is reversed, since the most conductive surface 

ring characterized by a tree provides the highest quality - 

A, then the average quality of a tree trunk - B, and at the 

end of the tree trunk at the lowest quality - C. The 

diameter second class of ring most conductive surface 

(Pps) to the tree of the B group, then the group A and at 

the end of the group C. In the first class, the situation is 

similar diameter as the diameter the third class. Here, too, 

Pps is the largest in the group of trees A, and the lowest 

in the group C. Comparing the conductive surface of ring 

pines two different habitats that the diameter class I, a 

group of trees provides the highest quality - A Pps is 

greater in trees grown in fresh mixed coniferous forest 

and is the best value in its class Pps diameter. In the 

group of trees B and C are the most Pps habitat trees with 

fresh coniferous forest. In the second class of diameter all 

groups of tree trunks quality of habitat fresh coniferous 

forest Pps have more than the trees of habitat fresh mixed 

coniferous forest. First, have the greatest Pps 

the tree of the group B, then A and end of the group C. 

The third class of the greatest diameter the tree have the 

worst Pps cleaned - fresh coniferous forest habitat C, 

while the group fresh mixed coniferous forest 

trees C reaches the lowest value Pps. In the group of 

medium-quality trees trunk-B much more conductive 

surface ring characterized by trees grown on fresh 

coniferous forest habitat. In the group of trees a little 

more conductive surface have a ring of habitat trees fresh 

mixed coniferous forest. 

 

Conclusions 

 

1. Conductive surface increases with diameter at 

breast height (diameter) of trees (Pp) in all groups 

qualitative trunks A, B, C. 

2. Conductive surface area (Pp) in each group 

depends on the trunks of quality habitat fertility. At the 

very fertile habitat - Fresh coniferous forest, the largest 

conductive surface (Pp) developed at the lowest quality 

tree trunk - C in all classes diameter. However, the 

habitat more fertile - fresh mixed coniferous forest most 

conductive surface have evolved the highest quality tree 

trunk - A (class I and III in diameter) and the average 

quality of the trunk - B (class II diameter) 

3. Conductive surface (Pp) in trees grown in habitat 

fresh coniferous forest has a value greater than or equal to 

trees grown in fresh mixed coniferous forest habitat. The 

exception is a group of trees with the highest quality stem 

- A, and diameter class. 

4. Ring conductive surface (pps) in trees grown under 

conditions of habitat fresh coniferous forest has a value 

greater than trees grown in the forest habitat type in 

groups fresh mixed coniferous forest quality trunks. The 

exception is the tree of the group with the highest quality 

stem - A to I and class III diameter. 

5. In terms of habitat fresh mixed coniferous forest 

Pps show the highest values of the highest quality tree 

trunk-A (I, III diameter class) and the average quality of 

stem-B (II diameter class). 

6. Fresh coniferous forest on the forest habitat in 

each diameter class dominates another group of quality 

trunk in terms of Pps (class diameter - A, II-B diameter 

class III, diameter class C). 
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Summary 

 
This article shows the influence of habitat and the degree of self-pruning of the stems on the conductive area (Pp) and the size of the conductive area 

of  the annual rings (pps) of Scots pine (Pinus sylvestris L.). The study material for was collected in the Stare Jabłonki Forest District from habitat type of 

fresh pine forest (FCF) and fresh mixed coniferous forest (FMCF). Trees at both habitats represented three groups of stems quality (A-highest level of 

clean stem, B-average, C-lowest). The work included measurement of the length of the heartwood from the stem pith to the border with sapwood and 
wide of early wood and late wood forming part of sapwood. On the basis of these results it was noticed that the size of the conductive surface (Pp) in 

each quality group depends on the habitat fertility. In FCF trees of group C developed the biggest  conductive surface (Pp) in all diameter classes. 
However, in terms of FMCF habitat the largest conductive surface was created by trees from group A and group B. Annual rings conductive surface (Pps) 

was greater in pines representing group A and B rather than in those from group C. 
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