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In order to determine the vectors i, the branches were clamped between.
two glasses, lit up with an electric bulb, tracing paper being fixed above
for copying the axes of the branches.

RESULTS AND DISCUSSION OF RESULTS
The vectors i,d,* and Yi.d3 had been determined for 50 branchings. The
m
mean angle between the vectors was 8°, the vector Yi,d3 deviating from

vector i,d,* towards the thickest branch of (n + 1) order. n'll“he average difference
between their absolute values was 30% of d,°. The distribution of these
differences referred to d.* fits the law of normal distribution (o = 12.9%).
Thus equation (1) is not confirmed. The strength of the branches of the
n order is higher than the strength of those of the (n + 1) order. The “redun-
dancy” of area of the cross-section of the branch of the n order is an average
of 20% according to the above mentioned data. One can conclude that
strength considerations alone do not influence the forming of branches.

Equation (2) is approximately confirmed. The left side is smaller than
the right one by an average of 8%. The difference varies within the limits
—5% +28%. This can be explained by assuming that due to the formation
of needles the thickness is approximately the same thickness on all branches
compared. This had not been taken into account when deriving equations
(1) and (2).

Accordingly, the absolute value of the left part of equation (1) must be
less than of the right one.
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THE ECONOMIC SIGNIFICANCE OF ISRAEL'S FORESTS
By E. JOSEPHI,

Forest Department, Land Development Authority, Kabri

The Author re-examines the multiple-use approach to the management of
forests and stresses the significance of their social and recreational functions
as well as their role in environmental protection and production of raw materials.
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If we stipulate that the relative parts of the water-supply channels in the
cross-sectional areas of n order and (n + 1).order are equal, we get

T @

m=1

Equations (1) and (2) are mutually exclusive. This means that if the first
equation is correct, the second one is wrong and vice-versa.

The object of the experimental study was the lower branches of fir-trees
cut down in the centre of a forest near Leningrad at a level lower than man’s
height to neutralize wind influence. The diameters of n order branches were
4-17 mm. Diameter measurement was performed with an accuracy of 0.1 mm
at a distance of 1-2 cm from the branching point and in two perpendicular
directions. The difference between the two diameters was never more than
0.1-0.2 mm. The mean value was used for calculations.

Prior to measuring, needles were removed. The diameter of the checked
n order branch was different from the diameter of the thickest branch of
the (n + 1) order by not less than 10 -20%. If these diameters differ only
slightly the other diameters are very small, so that both equations (1) and (2)
are practically confirmed. All branches have been chosen with an horizontal
position of the axes. This removes the necessity of measuring the inclination
of the axes towards the horizon and simplifies the following mathematical

treatment of the results.

IS 7N

a

Fig. 1. The building of the vectors i, (to \2
equation (1)). 0,1,2— the sections compared; Fig. 2. The position of
a — horizontal plane; A —the branching the centre of gravity.
point A — the projection of the branching 1 —a flexible thread;
point on the horizontal plane. 2 —the plane of the axes.
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load (weight, atmospheric fall-out), the following vectorial equation should
be satisfied :

m=]

i85 =3 ind;, )

m=1

where i, is a unit vector beginning at the point of branching and equal in
direction to the projection of the branch axis on the horizontal plane;

d.. — diameter of the m branch of (n + 1) order;

1 — number of the branches of the (n + 1) order;

0 — index of the branch of the n order.

Equation (1) is the outcome of the theory of bending of beams and is correct
if the following conditions are fulfilled :

1. The branches of the n and (n + 1) order have weight symmetry — the centre
of gravity of the n + 1 order set of branches is situated in the vertical plane
passing through the axis of the n order branch. To check this condition
one should hang the branch on a flexible thread as shown in figure 2.
The plane passing through the axis of the branch should be vertical. This
condition is usually fulffilled for pines and fir-trees. Such a position of
the centre of the gravity is structurally favorable as the weight loads only
bend the branch (without torsion) and the loading goes along the grain.

2. The mechanical strength properties of tissues of the same age are similar
in the cross-sections being compared. The condition can be considered
fulfilled if the cross-sections are situated directly side by side.

3. The relation of the width of the year-ring of each branch of the n order
compared to the width of the corresponding ring of the branch of the
(n + 1) order is constant from year to year. This condition is not fulfilled
if due to mechanical damage the development of one or several branches
of the n + 1 order is slowed down or stopped. Because of that, branches
used for a statistical check of (1) should not bear traces of mechanical damage.

The right part of equation (1) differs from the left one because it depends
upon the inclination angles of the axes of the branches towards the horizontal
plane. These angles may change in the course of time (for instance, during
the fruit-ripening season) and that invalidates the equation even in the case
when it has been formerly confirmed. However, some simple calculations can
show a weak dependence of the vector Yi.d} on the possible change of
the slope of axes of the branches. For instance, a slope of the branches of
the n order of 10° causes a shortening of less than 1.5% of the vectors for
(n + 1) branches. This shows that the angle variation influence on the final
research results should not be too large.
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ON THE RELATION OF THE FORM OF BRANCHES
AND THEIR STRESSES

By B. TOKARSKY

ABSTRACT

The purpose of this paper is to study the influence of mechanical stresses
on the form of branches. The method is based on the comparison of the
strength in front of, and behind, the branching. It is shown that stresses
being caused by vertical forces (atmospheric fall-out and weight) do not
influence the form of the branching of fir-trees. An experimental law stating
that the square of the cross-sectional diameter of a branch of the n order
is equal to the sum of the squares of cross-sectional diameters of branches
of the (n + 1) order, is presented and its cause explained.

INTRODUCTION

When mechanically loaded in nature (weight, wind and atmospheric fall-out),
trees display the same characteristics as man seeking to ensure their engineering
design, i.e. structural strength. But structural strength is not the only thing
one has to keep in mind in engineering design. Sometimes the most important
considerations are technological, esthetic problems as well as exploitational
conveniences. This calls for a certain amount of material exceeding mere
strength demands. Some parts in structures are under very little stress. The
following question arises: do the forms of branches and trunks of trees depend
only on mechanical stresses, or is the amount of material larger than required
by this consideration and is connected with some other functions (for instance,
supplying the whole tree with water)? The discussion of this problem began
one hundred years ago (1, 2).

Measuring of the trunks did not give an answer (2). According to McMahon
(3) the dimensions of the branches depend on the necessity of providing their
rigidity, i.e, the ability to maintain shape. It seems, however, that the
calculation scheme being used in his article is too simple. For instance, the
changing of the mechanical strength properties of timber along the axis and
in the radial direction is not being taken into account,

METHOD AND MATERIALS

According to the method suggested here we don’t have to measure the
mechanical characteristics of the branch tissues. It is based on the comparison
of the strength in front of, and behind, the branching (figure 1). If the branches
of the n and (n + 1) orders have the same strength margin to the vertical
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THE EFFECT OF THE BEDROCK ON THE GROWTH OF
ALEPPO PINE IN THE JUDEAN HILLS

By G. SCHILLER,

Forestry Division, Agricultural Research Organization, Ilanot

The relation between tree growth, site quality and geological substrata
was investigated in Aleppo pine plantations of more than 30 years of age
in the Judean Mountains and the Shephela. It was found that growth of pine
on limestone is lower than on dolomite. Optimum conditions for tree growth
are found on marl and chalk. The importance of the bedrock for estimating
site quality at the time of planning of reforestation is emphasized.

EXPANSION RATES OF MAQUIS IN THE JUDEAN MOUNTAINS

By Y. SAMOCH, M. LITAV %n P, FEIN and Y. WAISEL
Tel Aviv University

Exploitation of the vegetation in the Judean Mountains (within the ‘Green
Line’) by the relatively dense population before 1948 was largely in excess
of the carrying capacity of the area. This resulted in destruction of the maquis
and in bare soil. Regeneration started when browsing and cutting ceased
in 1948. Aerial photographs were compared and yearly elongation of horizontal
branches was determined for as many years as possible. By studying past and
present expansion rates of individual trees, it is possible to estimate the
cover potential of the area when free from human interference. Results indicated
that on a southern aspect, the annual increase in cover was about 0.6m?
per tree and the rate of regeneration from seeds was very low. The attainment
of full cover under present-day climatic conditions will take not less than
200 years. On the other hand, the attainment of full cover on a northern
aspect is much more rapid, owing to greater density and to the appreciable
amount of regeneration from seeds.
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The Israel Forestry Association was founded in 1945. The objects of the
Association are to advance the development of forestry in Israel, to form a centre
for all those engaged in forestry, and to foster public interest in forestry and in
the importance of forests, The Association holds regular meetings and symposia and
organizes excursions to areas of professional interest. Membership is open to all
who are interested in forestry and wish to receive the publications of the Association.

The Association’s journal, called La-Yaaran (For the Forester), is published
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practice and research, with special emphasis on forestry in Israel and the Middle
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