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Summary

Summary

This study was conducted at the artificial popular stands in Zakho District,
Bativa Village in Dohuk governorate, at approximately 25 Donum in order to
estimate the leave area and the transverse section area of sapwood of popular trees
at diameter at breast height level at different ages and densities of these stands.
Also, to find the ratios between them at different stand variables. As well as
verifying the theory which indicated that "the basal area of tree stem sapwood is
approximately equal to transverse section area off crown center" in order to give a
clear imagine to the Forester about the effect of these variables on tree
development and growth, with the aim of upgrading the forest situation and
limiting its degradation. The primary data was collected by using complete
randomized samples method which was 35 samples at an area of (10 * 10) m®.
Also, one tree was fall down for each sample. Different measurements were taking
for different parts of the tree at summer 2018 AD. the data was indexed in order to
be analyzed by using linear and non-linear regression methods. For superlative
between the equations and choose the best one which represent the data, accuracy
scales were used which are the coefficient of determination and standard error and
residuals analysis. Also, DW and Ohtomo tests were used. It is also adopted the
theory of a tubes as the basis for the growth development of tree dimensions.

For the economical important of fast growing species to provide the increasing
requirements of wood for different investments, this study was used to find a set
of compatible equations which can determine the relationship between leave area
and sapwood area at breast height, and by these regression equations we can guess
different changes which occur to the tree depending on leave area and sapwood
area and it's relation to the tree or stand variables.

The proposed equations should meet the requirements of forest managers in
order to build the right bases for black popular stands management, and keep it
from deterioration at the long term. The results were as follow:

1- Leaf surface area equations for A -tree:

The equation of the leaf area in terms of the number of branches of the tree and its
length, as well as total basal area which indicated a correlation with leave area of
popular tree, a regression equation was elected from 11 equation using simple and
multi linear regression, and simple and multi nonlinear regression, depending on
the accuracy scales used in this study.

Ar =-39.9289 +4.27681* n; *1.01084
R’adj=0.88 , S.E%=11.2793 ,DW = 1.628
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2 - The equation of sapwood area at breast height (Ag):

Each of the cross-sectional area at the center of the crown and the height of the
crown center as well as the width of the crown of the tree had a high significant
effect on the sapwood area of the trees, as it gave a high correlation coefficient, so
10 equations was derived which estimated the area of sapwood of polar trees, from
which the following formula was selected:

As =0.000552868 +0.858967*AHP — 0.000069987 *HP
R’adj =0.95 , SSEE=0.000135 DW= 2.216

3 - The equation of leaf surface area to sapwood area ratio at breast height
(AL / Ag):

The following equation was selected from the sum of the equations obtained by
linear and nonlinear regression methods.

(A1/As)=-5493.88+36.5835%(1/AHP)+48.9606(n;)"2-214453.0 (AHP*n;)
R’adj = 0.86 , SE = 5889.79 , DW=1.7

4 - The equation for leaves dry weight By:

(8) equations were prepared to estimate the dry weight of black popular leaves in
terms of the cross-sectional area of the crown center and the ratio of leave surface
area to sapwood area at chest level. The following equation was chosen, which was
prepared by non-linear regression method:

B. = 0.00043 + 4.27325 (A1 /Ag)(1- EXP(-0.022AHP)
R’adj=0.81 ,S.E =0.0002 ,DW =1.64

5 - sapwood equation Ag:

Use crown base cross-sectional area (AHP) as a dependent variable with each of
crown width, diameter at breast height level, and area of sapwood at chest level as
independent variables, in numbers of (14) fourteen mathematical equations.
Through statistical comparison in which various measures were used to determine
the best of them, the second equation was chosen, which gave the most accurate
measures, namely:

As = -1.17616+1.17587*CW"0.0002 +0.924436*AHP
R’adj= 0.96 ,S.E = 0.000155 : DW=2.3
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6- Sapwood thickness equation (D sapwood):

In order to indicate that sapwood thickness is approximately equal to diameter of
stem cross section at crown base, 6 equation was prepared in term of the diameter
at crown center, from statistical scale superlative the following the equation was

chosen.

dsp. =(1.12394+0.219509* dp)2
R’adj = 0.96 ,SE = 0.045384 ,DW=2.0
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