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Attempt was undertaken to determine the formation of depedence upon share of sapwood and heartwood
i the mass of stems of Scots pine (Pinus sylvestris L.) and some biometric parameters of trees.Studies were
devoted to analysis of interdependence of two kinds of wood and breast diameter of trees, length of crowns,area
of crown projection and number of whorls of living branches in pines grown in conditions of fresh forest .
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INTRODUCTION

Forests in Poland are characterised by great share of softwood species, which jointly
are covering 77.9% of total forested area, and in this Scots pine grows on 69.4% of area,
spruce 6.0% and fir 2.5% (Gtaz 1996, Praca zbiorowa 1996). From that results conclusion,
that at the present and in the nearest future demands for wood and wood materials will
be covered by this wood species.

Scots pine belongs to the forest creating species with especially wide ecological
amplitude ,what allows for its growth as well on extremly hungry soils, such as dry forests,
more fertile (fresh forests and mixed fresh forests), and fertile broadleaved forests (As-
smann 1961, Sinadskij1983, Przybylski 1993).

Optimum conditions of development and production this species obtains in conditions
of habitatat of fresh forests and mixed fresh forests (Buchholz 1975, Pazdrowski 1988).

Percentage of fresh forests in the area of Polish forests is rather high and is about 32%
(Praca zbiorowa, 1990).This habitat type is the most common in Poland.

Important structural element of Scots pine wood (which is to be taken into account ) in
its evaluation and use, is share of sapwood and heartwood. The differentiation of the
properties of both kinds of wood contributes to various uses of wood raw material. In
plywood industry it is desirable pine raw material with great share of sapwood,while in
saw logs heartwood is more desirable (Duda and Pazdrowski 1975, Krzysik 1974, Muck
19844.1984 b, Trendelenburg and Mayer-Wegelin1955).



48 W. PAZDROWSK]I, S. SPLAWA-NEYMAN

Mentioned above differences of properties of sapwood and heartwood , and also bound
with that its uses are suggesting the more close knowlege about the share of both kinds of
wood in stems of this main in our country forest creating species, and some features
allowing easily to determine this share. Thorough knowledge of quamitaiivc ratios of
sapwood and heartwood in stems of pines, and relations of some biometric parameters of
pines grown in most popular in Poland forest habitat, will have essential meaning in
controlling of the process of production raw material and its proper uses.

The scope of this work is an attempt to determine if there exist, and how they are related
interdependencies among breast diameter of pine trees, selected gquantitative features of
their crowns, and share of sapwood and heartwood in stems of Scots pines grown in
conditions of forest type - coniferous fresh forest.

MATERIALS AND METHODS

Investigations covered eight forest stands from "Puszcza Notecka". They were grown
in conditions of fresh forest. The forest stands were selected so, that their age was in the
range from 23-95 years. The investigated arcas were selected in such a way, that they were
representative for them. The detailed descriptin of methods that is: measurements, selection
of sample trees, sampling, was presented in article written by Pazdrowski and Sptawa-Ney-
man (1996).

Obtained results characterising magnitude of crowns of trees that is length, area of
crown projection, number of whorls of living branches, thickness of trees (breast diame-
ter), and share of sapwood and heartwood enabled to analyse relations among mentioned
clements. Care was taken to establish to the what degree particular biometric charac-
teristics are interrelated with such elements of wood macrostructure as sapwood and
heartwood. In the presented article the said relations were characterized by correlation
coefficients and linear relations.

RESULTS

The crown of a tree is closely related with biological development of trees and is
conditioning in some sense this development. Therefore in assesment of social position of
trees in forest stand,in course of breeding works, that is thinnings in consecutive phases
of development, crown with breast diameter is the basic criterium of evaluation. The crown
also reflects possibilities of transpiration, whichare linked with conducting surface of stem,
that is with the surface of sapwood. This is verified among others by the results of
experiments carried out by Vomperskij and Ivanov (1984). From the cited experiments
results that there is close relation between the mass of needles and crossection of sapwood
at Scots pine. '

In studies the magnitude of the crown was expressed by the length (1 k), area of crown
projection (p k),and number of whorls of living branches (table 1).

Average diameter of stems on the height of 1.30 m above the surface of ground (breast
diameter), was 15.4 cm while calculated coefficient of variation of this biometric feature
was a little above 44%. Average length of the crown reached 4.67 m and calculated
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Table 1
Tabela 1
Statistic characteristics of biometric features of trees of Scots pine grown in conditions of forest
stand type - fresh coniferous forest

Charakterystyka statystyczna cech biometrycznych drzew sosny zwyczajnej wyrostych
w warunkach siedliskowego typu lasu boru $wiezego

Biometric features of trees
Biometryczne cechy drzew

Maesures Breast diameter Crown Area of crown Number

Miary of tree length projection of whorls
(cm) (m) (m?) (szt)

Piersnica drzewa Dtugosc Pole rzutu Liczba

diam korony korozny okotkow
(cm) (m) (m”) (szt)

Arithmetic mean

Srednia

arytmetyczna 15.4 4.67 3.921 37

Standard deviation

Odchylenie

standardowe 6.8 1.47 3.148 10.43

Coefficient

of variation (%)

Wspotezynnik 44.4 315 80.3 28.4

zmiennosci (%)

coefficient of variation was above 31%.The area of crown projection and number of
whorls of living branches was 3.92 m in first case, and 37 pieces in the second case,while
coefficient of variation was 80.3% and respectively 28.4% for the second biometric
feature. It is to be mentioned that obtained statistical characteristics are showing diffe-
rentiation, what can be understandable in the range of ages of analysed age classes of Scots
pines, that is from 23 up to 95 years. ,

The breast diameter exceptionally corresponds with the shares of sapwood and hear-
twood in volume of stems of Scots pines (table 2, and fig. 1). Correlation coefficients
characterising this relation were very significant and were +0.9298 for sapwood, and
+0.8589 for heartwood. The studied relation is directly proportional. The sapwood was
found just at Scots pines ,which had breast diameter 9 c¢m, that is in studied habitat
conditions in the age of 25 years (Czuraj 1990).

The correlation of crown lengths with the share of both kinds of wood is also very
distinct, and this relation in respect to sapwood was directly proportional while for
heartwood for the length of crown (9m) was directly, and below 9 m was indirectly
proportional (table 2, and fig 2). Coefficients characterising this relation were + 0.7068 in
case of sapwood and + 0.4053 in case of heartwood.

It is to be mentioned that correlation coefficient characterising interelation of share
of sapwood with crown length was very significant,while for heartwood only significant.
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Interrelation of share of sapwood and heartwood in stems of Scots pines and arca of
living crown projection is very significant. Coefficients of correlation were high and
obtained values for sapwood + (0.7723, and heartwood + 0. 9216.Together with increase
of of area of crown projection increased share of sapwood in stem volume and also of.
heartwood. After overreaching 11 m* of area of living crown projection was observed
decreasing of sapwood share, that is occurence of indirect correlation (fig. 3).

The number of whorls of living branches correlates with share of sapwood and
heartwood in stems of Scots pines grown in conditions of habitat of fresh forest (fig. 4, and
table 2). The calculated coefficients of correletion are characterising above mentioned
relations were also positive, and their values were + 0.6692 for sapwood, and +0.5118
tor heartwood (table 2).

Recapitulating, it can be said, that each ol analysed quantitative features of crowns of
Scots pines correlates with very distinct way with the share of sapwood and heartwood
in volume of stems of trees grown in conditions of habitat fresh forest. Taking that into
account it can be stated ,that each of said features could be suitable in evaluation of share
of both kinds of wood in stems of this forest creating species. But taking into account
accesibility of said features the breast diameter could be most advisable.

Table 2
Tabela 2
Correlation coefficient between share of sapwood and heartwood in stems of pines grown in conditions
of forest stand type - fresh coniferous forest and breast diameter of trees , and also some quantitative features
of their crowns

Wspotczynnik korelacji migdzy udzialem drewna bielastego i twardzielowego w strzalach sosen
wyrostych w warunkach boru $wiezego, a piersnicg drzew, a takze nicktorymi cechami ilosciowymi

ich koron
Kind Breast Crown features
of wood diameter Cechy korony
of tree Crown lenght Area Number
of crown of whorls
o projection
Rodzaj drewna Piersnica drzewa Diugosé korony Pole rzutu korony Liczba okotkow
diam (pcs)
(cm) (m) (m?) (szt)
Sag‘;‘;""’d 0.9298" 0.7068" 0.7725" 0.6692"
Hesiiwond 0.8589" 0.4053 0.9216" 0.5118"
Twardziel

** - siginificance of dependence at P= 0,99

**  _stotnos¢ zaleznosci przy P = 0,99

- siginificance of dependence at P = 0,95

* - istotnos¢ zaleznosci przy P = 0.95




51

INTERDEPENDENCE BETWEEN SOME GROWTH PARAMETERS...

[¢ W] y=21zpieny je1zpn

[ wlpoosgieay jo abmuasiag

]

™
o

i
o

=t
o

©
o

90 ¢

£0r

20

emozip £o1usiard po ‘007aIms nIog YoeyUNIEM M YoA[SOIAM
YoAulezOAMZ U2SOS [IB[RZIIS M 032MO[2IZPIeM) | 0521SB[Iq BUMAIP NIBIZPN DSOUZI[EZ ' "SAY

a1 Jo Iajaurerp isealq uodn 1$210§ SNOIBJIUOD Y5y JO
SUONIPUOD Ut umoId saurd 51008 JO SUIAIS UT poomuizay pue poomdes Jo a1eys jo aouapuada(] T *Si4

[wa)] emazip eouslay
[w3] aag jo JajawElp J5E2.S

Qg e ac ¥Z 0z al 43 g ¥ ]

[PIZpEM) 'POONIBRH ~
(219 'poomdes ~.

2 ¥ZE000 0XGELO0 O+4FL000 =A™~
. X02000 0+¥EGE00' 0+37600°0 = A

1 f.c
©1¢0
180
1t0

160

g0

140

20

[ ni21q 421ZPN

[w] poomdes jo abguasiag



W. PAZDROWSK]I, S. SPLAWA-NEYMAN

52

Lw] npizpsew RIZPN

w]poowmpueay jo abmuauad

Auo10y famAz 19508nip po "0F2ZIIMS NI0Q YILNUNIEM A YOAJSOIAM
YoAulezaAMZ UFSOS LIBIEZIS M 0FIMO[DIZPIEM] | 0F2ISR[1G BUMDIP NRIZPN JSOUZA[EZ *T "SAY

2911 JO UMOID dAT[ Jo YIBud] oY) uodn 15310) SNOIJIUOD YSAIY JO
suonIpuod ut umoid saurd $109 Jo swajs ul poomuvay pue poomdes jo areys jo asuapuadac] 7 “314

[1w] fiuoioy 9s06ni]
[w] yabus umoin

¥l Zl ol 8 | ¥ 2
0 v T . ' v T
Kot
=
P
&
zo | £
.
~ ]
——
P —
— -
¥O0 [
|21ZpIEM] 'POOMUBSH ™
|91q ‘poomdes -
S0 i : ;
SEEZ00DRLAZFO00PGIBND =H "~
SG9Z00°0-#2L0010+202EE0 - = e
90 i + . .

20

£0

90

L] niza rezpn

L] poomdes Jo abmuUalIad



53

EEN SOME GROWTH PARAMETERS...

INTERDEPENDENCE BET

lpw] yszpieay peepn

IEIJJ_IPDQ.'-I.]..IEE yjo abryusuagd

Auo10y [pmdz minzi luyoziamod po '0§azaims n1oq yoeyUNIEM M YoAsordm
oAulezoAmz Uasos YorezIS M 0SoMO[aIZpIEM] | 0F1Se|21q BUMAID NfRIZPN 9S0UZIRZ *€ 'SAY
221 jo uondafoad umosd aar jo vam uodn Jsa10§ sNOIAJIUOI Ysal) Jo
SueIpuoa ut umors sautd s)00g Jo swas ut poomureay pur poomdes jo areys jo asuapuadag] €81

| 2L] Aucuoy 3y
| ;W] waco jo vogosfoly
Pl ¢ u]’ ] g ¥ Z u]
Lap 1L+0
- 5
o
- = ol

20 feme 7 120
ot L0

|sEpiEmy 'pooMpEs -

1219 'poomdes .

: LHLO0B00 0+¥GA0Z0 0+06LZ0°0 =A™ ~
rof w : Sl RALFOD'OYE0L80 0+L0890°0- = AN { ¥O

lew] mi=1q P

|:”"] poomdes jo sbrjusuay



W. PAZDROWSKI, S. SPLAWA-NEYMAN

54

| W] IpEpRA [REp

| W Sy o SEQIRO R

suonIpuod ut umoad sautd 109§ Jo swals ul poomueay pue poomdes Jo areys jo aduapuada(] ¢ By

DAUMZIAMZ UISOS YIR[BZIS M 0FIMO[IZPIEM] | 0TISB[AIQ BUMAIP NfRIZPN JSOUZIRT b "SAY
! Yoy [21Zp ! P nfelzpn 3

1Z3[ET UDAMAZ MON[ONO AGZO1] PO ‘03a72IMS NIOQ YIBNUNIEM M YDASOIAM

SAUOULIQ DAL JO [I0UM JO JAqUINU L) 1S2I0) SNOIDJIUOD YSAI) JO

[a22] moyoyo vga31
[z2d] spaoym Jo 1vquingy

ol 59 09 05 3 oF 5€ 08 52 0z St
0 - - - v . - T - —=
Vo 1
p— : T
o 1
ot ]
|PIEpIEMY TPOOMUEIY
|21q 'poomdes "
vor 0000 0+XECE00 0+HPE0'0 - =6 ~ 1
$QLE00'OHFORLD - = e
ca j i : . ; i i

z2n

£0

0

50

| W] npK IREP

km]p-m.um:p HgqwoRd



INTERDEPENDENCE BETWEEN SOME GROWTH PARAMETERS... 55

CONCLUSIONS

The carried out experiments and obtained results allow to draw following conclusions:

1. There was stated occurence of distinct interrelations between breast diameter of trees,
analysed quantitative features of their crowns, and share of sapwood and heartwood in
volume of stems of Scots pines grown in conditions of habitat of fresh forest.

2. The analysed features are characterised by curvilinear relation with.exception of
case of interrelation of sapwood in volume of stem and number of whorls of living
branches, where this interrelation is characterised by straight line.

3. Studied in this work biometric features of trees, and above all their breast diameter
(due to easy accesability of measurement) could be suitable for assesment of share of
sapwood and heartwood in stems of Scots pines grown in conditions of habitat tresh forest.

Received in May 1997
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WSPOLZALEZNOSC POMIEDZY NIEKTORYMI PARAMETRAMI WZROSTU
I CECHAMI DREWNA SOSNY ZWYCZAINE] WYROSLEJ
W WARUNKACH BORU SWIEZEGO

Streszezenie

Podjeto probe okreslenia ksztaltowania si¢ zaleznosci migdzy udzialem drewna bielastego i twardzielowego
w miazszodci strzal sosny zwyczajnej, a niektérymi cechami biometrycznymi drzew. Badania dotyczyty anahzy
wspdlzaleznosci obu rodzajéw drewna z piersnicy drzew, diugoscia korony, powierzehnia rzutu korony i liczba
okotkéw zywych galezi u sosen wyrostych w warunkach siedliskowego typu lasu boru Swiezego.

Stwierdzono wystgpowanie wyraznych wspélzaleznosci migdzy piersnica drzew, analizowanymi cechami
ilo$ciowymi ich koron, a udzialem biclu i twardzieli w objetogci strzat sosen wyrostych w warunkach siedlisko-
wego typu lasu boru §wiezego. Analizowane zwiazki cechuje zaleznosé krzywoliniowa z wyjatkiem przypadku
wspotzaleznosci udziatu drewna bielastego w miazszosei strzaly od liczby okotkéw zywych galezi, gdzie zwiazek
ten charakteryzowal sig zaleznoscia prostoliniows. Rozpatrywane w pracy cechy biometryczne drzew, a przede
wszystkim ich piersnica (z uwagi na latwos¢ i dostgpnosé pomiaru) moga byé przydatne do szacowania udziatu
drewna biclastego i twardzielowego w strzatach sosen wyroslych w warunkach siedliskowego typu lasu boru
§wiezego.
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