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Summary

Populus nigra L. is considered from the fast — growing species, it
spread largely in the northern areas of our country. Farmers get great
importance from it, and because of that it considered as a national fortune,
and its economical importance, especially in manufacturing sticks, paper
past, tables, boxes, compressed wood, and its benefit in building, all that
make us think how to determine the amount of growth that occur in these
stands and upon it we plan scientific programs in its administration.

The aim of this study was to find different types of tables that
represents the growth in its different shapes, in addition to find different
relations of this type represented by graphic curves that represent the
different growth models that can be used as a foundation to improve and
grew the management plans, So this study was performed to estimate the
different growth models for this type of trees depend upon measuring
variable associated with the stand represented by (diameter at breast height,
total height, spaces between trees, number of trees per unit area, crown
diameter, basal area for unit area, and the volume) in temporary forest
areas, because of the absence of other sources suitable for collecting data.

Data collected from Populus nigra stands in Zakho, assuming that
they represent averge growth cases average of this type of trees. And from
these stands random specimens are taken, and for different rows of ages.
Forty-five specimens were taken, the area of each was (0.01) hectare, then
used regression analysis and graphic curves to prepare mathematical
equations for growth, and in order to preference among the derived

equations for each growth in the stand element and to choose the most
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accurate equation in estimating growth model, several measurement of

accuracy were used, which are:

o Coefficient of Determination (R?).

. Standard Error of the mean in percent (S.E. %).

. General unbiased test mentioned by Ohtomo (1956).
o Straight line equation test Prodan (1968).

Results can be summarized as follows:
1. Diameter Growth Equations:
a- Diameter growth equation by stand variables:

From (13) mathematical equation that link between average diameter
and age in addition to other variables we choose the following equation:
D =-16.53 +0.32(Sp)* + 14.3(A)"?

The value of determination coefficient was (92.04) and standard
error relative to the mean was (0.5) and upon these table (6-4) was prepared
which represent the variables under study and from which we note that
increasing of density decrease average diameter, and from this table we can
estimate diameter growth mean at different densities, to illustrate this we
can convert this table to graphic curve as in figure (6-3) and from which we
can choose average stand diameter at an age and density for the manager or
producer .

b. Diameter growth equation by stand variables except age:

Stand age is very important variable in diameter growth development
in stand, but it is not the only factor, and some time the relation between
them may be too weak, so we must look for other variables that affect the
diameter in which the density with its different shapes is the most
important and some time its effect is greater than that of the age, upon that
the following model was prepared:

D =2.513 - 0.0012(N) + 0.415(H)
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In which the coefficient of determination was (91.81) and standard

error (0.51). So we conclude that number of trees per unit area and average
stand height have important role in diameter growth average and depending
on the mentioned equation the table (6-6) was prepared in which we note in
case of increasing of trees number there are decreasing at the average
diameter growth, the table was converted to graphic curve figure (6-5) from
which we can determine some features of desired product in the market for
the height and diameter and in which cutting procedures are performed.

2. Basal Area Growth Equations:

a- Basal area growth equation by stand variables:

From (15) mathematical model that link between basal area for unit
area with each of density and age as singular variables we obtain the
following model:

G =-45.71 + 30.65(A)*° —85.88(1000/N)* — 0.716(A) —39.92(100/N)
While coefficient of determination was (76.2) and standard error (4.3), and
from the equation, the table (6-9) was prepared.

b- Basal area growth equation by stand variables except age:

Because of the great role of density and height in estimating basal
area, so we found a mathematic relationship represents the correlation
between these variables and basal area by this model:

G =-1.597 + 3.395(H) — 80.72(1000/N)
Determination coefficient was (86.7), standard error related to mean (3.18)
and because of statistic measures pointed to the accuracy of equation, it
was dependable in preparing table (6-11) through which we note the clear
increment in basal area by increasing number of trees for unit area and the
dominant height, These data were converted to graphic curve as figure (6-
7), from which we can estimate basal area for unit area from knowledge of

intensity and height.
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3. Growth of Height Equations:

a- Growth of height equation depending upon age:

We obtain (6) specimen linked between age and height for populus nigra
stands in Zakho, and after statistical tests the following model was chosen:

H=-12.12 + 8.50(A)*>
Determination coefficient was (90.3), standard error was (0.88) and upon it
table (6-13) was prepared then converted to graphical curve and as in figure
(6-10) in which we note the link between age and longitudinal growth
occurring in the stand through different periods covering age cycle.

b- Growth of height equation depending on age and density:

Because of the effective role of the age and density in average longitudinal
growth of the stands, a mathematics model will be prepared to represents
the correlation and it was:

H=-2.08 + 1.74(A) + 0.14(Sp)*

And from this model, table (6-15) was prepared which illustrate the relation
between ages and spaces between tees, and their role in estimating
longitudinal growth at different ages.

c- Growth of height function depending on the diameter and density:

The following model was chosen to calculate growth of height
function depending on average diameter of stand and the distance between
the trees:

H=1.27+2.132(D) — 0.75EXP(Sp)

Determination coefficient was (91.33) and standard error (0.84) and
can be noted in table (6-17),and converted to graphical curve represented in
the shape (6-13).

4. Growth in Volume:
Because of growth in volume is a function of diameter growth and

total height growth for single trees, but in the stands it is preferred to

(o]
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express volume depending on basal area of the stand, so the following

model was chosen which represent basal area:

G =-1.597 +3.395 (H) — 80.72(1000/N)
And considered as a base to calculate volume by taking the integrate of
equation extremities which lead to the following:

V =148.045 — 1.59(1000/N) + 3.394(H)(1000/N) — 40.36(1000/N)?
From the equation table (6-18) was prepared in which We can estimate
production per unit area or total volume per unit area at specific density and
height, then converting this table to graphic curve as in figure (6-14).
5. Estimation of Direct Future Growth:

This is performed by using the data that is collected from Populus
nigra stands in Zakho region, and that represent the reality of these stands.
Data were classified into groups of diameter, then distribute number of
trees for each group of diameter groups per unit area, thus we get stand
tables, and through cutting (13) standard tree that represent study region,
and through stem analysis, a relation between diameter growth and
diameter at breast height was found. And the future volume of stands was
estimated as in table (6-20). And by finding the difference between the
estimated future volume and the present volume, We estimate the future

growth for (3) years, which was (53.94) m* / ha.
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