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estimated consumption by 1963 will be
about 60,000 tons, it is recommended to
extend the areas under cultivation.
Research on eucalypts has been car-
ried out from the chemical-analytical,
micrographic and technological points of
view. It has been shown that, chemically
speaking, Israeli E. camaldulensis re-
sembles the Australian E. regnans, which
is used in Australia for the production
of paper. It has also been shown that
the fibre dimensions of that tree are well
within the limits of those required for
obtaining good quality paper. The best
digesting and bleaching conditions for
the production of pulp have also been
determined. Finally, a trial batch of kraft
pulp, prepared in an Australian paper

mill, has proved to be very similar to
the kraft pulp produced there from
Australian E. regnanms.

Other trees such as poplar and tama-
risk have also been studied.

The Institute has also investigated the
eucalypt tree as a potential source of
non-cellulosic materials such as tannin,
essential oils and pharmaceutical mate-
rials. Of these, the production of tan-
nin is already in a semi-pilot plant stage,
after its chemical and laboratory scale
investigation has been completed.

The Institute has carried out an ex-
tensive research programme on bleach-
ing, using bromine from the Dead Sea.
This should open a new market for that
product.



"1t is much higher than the yields from
P. pinaster, P, brutia, or P. sylvestris,
regardless of the tapping system used.

3. Forty five percent of the resin flow
occurs 24 hours after streaking; total
resin flow occurs within 8 days.

4. During the tapping season, from the
middle of March to the end of Novem-
ber, the highest yields per streak oc-
curred during the months of June and
July.

5. It is estimated that by 1970, there
will be a sufficient number of pine
trees to establish a naval stores in-
dustry that could supply all of the
domestic needs.

6. Tentative estimates indicate that pre-
sent day labour costs would be too high

to justify the establishment of such
an industry.

7. A special low-capacity distillation plant
would have to be designed for Israeli
conditions.

8. Present silvicultural practices are not
suitable neither for the integration of
a naval stores industry nor for the
production of saw timber. High prun-
ning should be introduced, at least for
those stems that will be maintained
in the plantation for 30 years or
longer. Low stand density encourages
crookedness and lean in the main
stem. Therefore, the development of
a more rational planting and thinning
program is required.

References see page 21.

CHEMICAL AND TECHNOLOGICAL RESEARCH AT THE INSTITUTE FOR
FIBRES AND FOREST PRODUCTS

By M. LEVIN and J. SHMORAK
Jerusalem

The Institute for Fibers and Forest
Products Research, founded in Jerusalem
in 1953 and incorporated into the Min-
istry of Agriculture (transferred to the
Ministry of Commerce and Industry on
April 1, 1958) carries out fundamental
and applied research, with the purpose
of enabling Israeli trees, straws, cellu-
losic by-products and desert plants to be
used as raw materials for the produc-
tion of textiles, paper, cardboard, buil-
ding boards and other products.

" As regards trees, Fucalyptus camaldu-
lensis and Jerusalem pine seem to be
particularly suited for these purposes, the
former on account of its relative abun-
dance in the country and its fast rate
of growth and regeneration, the latter
on account of the particularly high grade
of pulp which can be obtained from it.

Jerusalem pine (Pinus halepensis) is
expected to yield about 16,200 tons of
dry wood per year by 1963, if the offi-
cial afforestation programme is imple-
mented. Slightly more than that, i.e, 16,700
tons, are expected to be needed in Is-
rael for the production of high grade
kraft pulp. No other tree growing in
Israel being suitable for this purpose,
it is recommended that other plants such
as agave or Phormium tenax be grown
in Israel to serve as an additional source
of long fibres,

Eucalyptus camaldulensis has been very
intensively studied by the Institute, By
1963, about 50,000 tons of eucalypt wood
will be available in TIsrael for industrial
purposes. It is recommended that it be
used for the production of rayon, kraft
pulp and special kinds of paper, As the
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Gross income
Net income

IL. 293.000
IL. 55.000

1956 Distillation Costs per ton of Resin

Steam costs IL. 3.750
Other operating costs

(Labour, depreciation, etc.) ,» 17.300
Total costs ... » 21.050
Gross income » 22.800
Net income PP LS B 1T R

These cost figures represent a high
turnover on a large scale production in
a highly competitive area. Under pre-
sent conditions in Israel, labour costs
alone for resin tapping would amount
to about IL.200 per ton of crude gum.
It may also be of interest to note that
in 1958 the c.if. Haifa value for rosin
was IL.330 per ton and IL.470 per ton
of turpentine. Based on these values,
the price of crude resin in Israel should
be about IL.324 per ton.

Modern resin processing plants re-
quire, in the United States, an invest-
ment of about 200,000 dollars with a
seasonal labour force of fifteen men; when
operated at capacity, they can distill
80 tons of resin per 24 hour-working
day. Thus one week of operation can
produce all of Israel's present day re-
quirements. The more primitive fire stills
formerly used had a capacity of 1100
tons of rosin per operating season (8 to
9 months). To produce local needs such
a still would have to operate at 50 per-
cent capacity.

As mentioned previously, there are
about 170,000 dunams of pine plantations
in Israel, with some 30,000 trees having
a db.h. of 25 cm, or over. Though this
number is far short of the required
180,000 trees, it is estimated that by
1970 there will be 200,000 trees suitable
for rresin tapping. However, if a naval

stores industry is to be considered, these
trees must be given the proper cultiva-
tion now. This would include high prun-
ing and suitable thinning.

Growth increment is reduced consider-
ably in resin-tapped trees. A one year
resin tapping operation has reduced the
growth rate of slash pine by 26 percent
(16). In Italy, the Hugues a mort system
reduces the diameter increment of P.
halpensis by 37 percent (4).

Such a curtailment in growth does not
permit the maintenance of tapped trees
in the forest, once the resin producing
capacity has been exhausted. This re-
quires that only those trees that must be
removed from the forest for silvicultural
reasons, should be selected for resin tap-
ping. A consideration of such an exploita-
tion of local pine forests demands the
introduction of certain modifications in
present silvicultural practices. High prun-
ing of stems that are to be maintained
in the plantation for thirty years or
longer, and the maintenance of as high
a stand density as the site permits to
improve tree form and to allow the fo-
rester to formulate a suitable thinning
program, should be the standard practice.
The conclusions of Gindel (9) as to suit-
sble planting distances and proper thin-
ning programs for P. halepensis should
be given serious study, if good forest ex-
ploitation is to be realized. '

Conclusions and Summary

1. Virgin Pinus halepensis trees produc-
ed, when tapped by the American
system with acid stimulation, about
four kilograms of resin during a 20
streak-season.

2. This high production per face per year
compares very favorably with the
yields obtained in the United States;

- e



veral months. A nine month tapping sea-
son should be suitable for Israeli condi-
tions, with the work beginning in March
and ending in November. Oppenheimer
(13) investigated the cambial activity of
P. halepensis in Israel. He found that the
growth period usually extends from Fe-
bruary to November, whch indicates that
a ten month season could be used, Fur-
ther work will be required to determine
the minimum non-tapping period compat-
ible with the highest yields per tree life.

Fig. 3 (page 19) shows that the highest
yields during this initial tapping season
were during the months of June and July.
There is no correlation between mean
daily temperature and yield, as the high-
est temperatures in this area for 1957
occurred during the month of August 1),
There may be, though, an optimum range
of temperature and relative humidity,
whereby maximum resin flow is induced.
Experiments extending over several years
will be required to clarify these relation-
ships.

It was necessary to determine the pe-
riod of resin flow from a streak so as
to ascertain, whether or not a two week
tapping interval permits the total exuda-
tion of the resin ducts from that parti-
cular wound. Fig. 4 (page 19) shows that the
total flow takes place within eight days of
wounding and that about 45 percent of
the flow is obtained within the first 24
hours. During the interval between total
flow and the next streak, there is a slight
loss of the more volatile components of
the resin which amounts to about two
percent and which accounts for the drop
in yield after the eighth day.

1) Temperature data for this area were
supplied by the Meteorological Service,
Ministry of Transport and Communica-
tions,

Discussion

It must be emphasised that these ex-
ploratory results are for one tapping sea-
son only, from one particular forest area,
and from a limited number of trees.
Nevertheless, they are believed to be suffi-
ciently representative to suggest that an
average yield per face per year of 4
kilograms can be obtained, if the Ame-
rican system is applied properly. To ob-
tain the 500,000 kilograms of resin con-
sumed annually in Israel would require
the working of 180,000 trees per year.
Resin upon distillation yields 70 percent
rosin, about 13 percent turpentine, and
12 percent contaminants such as water,
bark, dirt, etc. This number of trees
would also yield 130 tons of turpentine,
which is about 80 tons more than is now
used in domestic industries. An en-
couragement of the use of this excess
for solvents instead of present imported
materials, such as mineral thinners, could
readily absorb this surplus,

Sufficient data are still not available,
particularly concerning certain forestry
aspects, to make accurate predictions as
to costs of collecting resin and convert-
ing it to rosin and turpentine under local
conditions; but it may be pertinent to
review some of these cost factors, as they
exist in some of the larger naval stores
producing industries in the United States.
1956 Operating Costs per Ton of Resin

Production (IL.1.800 = 1.00 dollar)
Non-seasonal expenses (winter months)

(marking trees, road mainte-

nance, etc.) IL. 14.000
Seasonal costs

(tools, chipping, resin collect-

ing, resin transportation) »  148.000
General overhead

(timber rent, depreciation,

etc.) " 76.000

Total Costs 1L. 238,000
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Table 2. Summary of results of 1957 tapping season at Shaar Hagai

Tree dbh. Percent Av. Yield Total Yield Face Seasonal
No. poiesy Live per streak per Face width Face Height
Crown gms. kilograms cm. cm.
1. 26.3 70 100 2.0 21 42
2. 27.0 75 139 2.8 23 45
8. 25.5 60 296 5.9 25 41
4, 19.0 60 131 2.6 26 49
5. 315 65 307 6.1 23 45
6. 29.5 70 204 4.1 27 43
T 32.0 90 212 4.2 24 44
8. 34.5 75 339 6.8 25 45
9. 25.5 80 200 4.0 22 49
10. 29.0 85 163 3.3 23 42
p & 1 25.5 85 82 1.6 24 52
12. 27.0 75 177 35 23 42
13. 27.0 80 181 3.6 27 51
14. 31.5 75 204 41 23 44
15. 31.5 85 115 2.3 24 42
16. 25.0 85 316 6.3 25 55
17. 32,5 90 252 5.1 26 48
18. 35.0 75 195 3.9 24 50
19. 33.5 75 323 6.5 25 50
20. 39.0 80 286 5.7 24 44
Average 29.9 7 211 4.2 24 46

of pine species or method of tapping used.
The yields shown for the American pines
in table 1 were produced during an eight
nmonth tapping season consisting of 16
streaks; our results are for 20 streaks
and, to be comparable, our yield should
be reduced to 3.5 kilograms per face per
year. However the results in Israel are
for the low yielding virgin faces, and
the face widths were somewhat less than
the full one-third of the circumference at
breast height. Full face widths and ave-
rage yields for the total working life of
the tree should give us yields as good as
those obtained from the naval stores belt
of the United States.

Average face height for the working

season was 46 cm, or an average of
23 mm. per streak. This streak height
is slightly more than desirable and can
be lowered by more careful control of the
acid spray. In theory, the face height for
a 20 streak season should not be more
than 40 cm.

The usual season for resin tapping
starts in the spring, continues through
the summer, and ceases in the autumn.
In the United States, resin tapping Iis
confined to the season with mean daily
temperatures not less than 15.5° C. (8).
Even though there may be areas where
the temperature does not drop appreciab-
ly during the winter months, it is prefer-
able to allow the trees to ‘“rest” for se-



Increasing labour costs and the en-
croachment of synthetic resins and thin-
ners into the naval stores markets, com-
petition from the resins and turpentines
produced by the distillation of pine
stumps, and the recovery of these pro-
ducts from sulfate pulp-mill digesters
have stimulated investigations (particu-
larly in France, Greece, Spain, and Por-
tugal) to determine the feasibility of
adapting the American modification of
the acid-stimulating technique. The Ame-
rican bark streaking with acid spray
allows trees to be tapped every two
weeks, whereas the other methods re-
quire weekly tapping or even every three
days.

Experiments in Israel

For preliminary evaluations, twenty
virgin P. halepensis trees (trees that
were never previously exploited for gum
production) were selected in the Shaar
Hagai plantation, which was established
thirty years ago. These trees are grow-
Ing on a 20 percent slope, the soil is
terra rossa, and the average annual rain-
fall is 555 mm.

Considering the high labour costs in-
volved in naval stores operations, a re-
view of the cited literature shows that
the use of the American bark chipping
method with acid stimulation is the most
economical. This technique was adapted
for our initial work and the practices
developed in the southern pine belt 53
7, 17, 18) were followed,

The d.b.h. of the trees selected varied
from 25 to 39 cm. with an average of
30 cm. The percent crown in all cases
was not less than 60 percent and the
growth rate over the past ten years aver-
aged 5 rings per cm. The first streak
was made on March 14, and the trees

were tapped every two weeks until De-
cember 4. Cups were weighed in the field
to determine the net yield per streak
per tree per bi-weekly tapping interval,
For the periods June 19 to July 4 and
July 11 to July 18, the yields and rates
of resin flow between streaks were de-
termined on five trees, in order to ascer-
tain if there was a continuous resin flow
between streaking intervals or if the
resin flow was concentrated during some
shorter interval,

Results

As shown in table 2, the average yield
for a 40 week tapping season on virgin
faces was 4.2 kilograms. Because of the
very small sampling in this preliminary
experiment, it is not possible to isolate
the factors responsible for the variability
of yield from tree to tree. Tree No. 11
produced only 1.6 kilogram, whereas trees
No. 3 and 9, having the same d.b.h.,
growing under the same conditions, and
having the same crown development, yield-
ed 59 and 4.0 kilograms respectively,
This seems to indicate that variability
due to hereditary factors contributes
significantly to resin production, Mergen
(1) experimenting with slash pine (P,
elliottii) found that high gum yields can
be obtained by crossing two high-produc-
ing parents; progenies developed in these
breeding tests are still to young for re-
gular tapping methods, but a micro-
chipping method Showed that resin vis-
cosity remains high when the mother
trees had high viscosity. This is of parti-
cular value, because it was shown that
trees having a thick viscous resin yield
less than trees with resin of low viscosity,

Our yield of 4 kilograms per face per
year compares very favorably with yields
obtained from other countries, regardless
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Table 1. Comparison of resin yields for various pines and methods of tapping.

Species Country Method .Pwmmwmn.w Yield Reference
Pinus elliottii U.S.A. American (1) 4.0 kilograms per face Snow, A.G.
P. palustris U.S.A. American (1) 4.2 kilograms per face Snow, A.G.
P. halepensis Italy Mazek a vie (2) 2.7 kilograms per face Crivellari, D.
P. halepensis Italy Huges a mort (2) 5.5 kilograms per tree Crivellari, D.
P. halepensis Italy Mazek a mort (2) 3.0 kilograms per tree Crivellari, D.
P. halepensis Greece American (3) 3.0 kilograms per face Papaioannou, J. K.
P. halepensis Greece Greek (4) 2.1 kilograms per face Papaioannou, J. K.
P. brutia Cyprus Hugues a vie (5) .5 kilograms per tree Davidson, D.F.
P. brutia Cyprus Mazek a vie (5 .6 kilograms per tree Davidson, D.F.
P. pinaster France American (1) 2.6 kilograms per face Oudin, A.
P. pinaster France Hugues a vie (7) 2.0 kilograms per face Oudin, A.
P. pinaster France Modified American (6) 2.1 kilograms per face Oudin, A.
P. plnaster Italy Hugues a vie .9 kilograms per tree DePhilippis, A. and Crivellari, D.
P. pinaster Italy Hugues a mort 3.4 kilograms per tree DePhilippis, A. and Crivellari, D.
P. sylvestris Italy Mazek a vie .7 kilograms per tree DePhilippis, A. and Crivellari, D.
P. sylvestris Italy Mazek & mort 1.2 kilograms per tree DePhilippis, Ay and Crivellari, D.
P. sylvestris Poland Mazek a vie (%) 1.7 kilograms per face Zelicho, J. and Wislawski, M.
(1) Bark chipping with 509, H, SO, stimulation, face width (4) Similar to Hugues a vie, face width 12 cm.

one third circumference at d.b.h., d.b.h 23—30 cm., (5) Average diameter about 25 cm.
chipping every two weeks. (6) Face width 9--10 cm. 409, H,SO,.

(2) d.b.h. 25 to 30 cm. (7) Streak every eight days.
{3) Face width 12.1 ecm., otherwise same as for (1). (8) Streak every 3 days, season May to October.
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PRODUCTION OF PINE RESIN IN ISRAEL
(PRELIMINARY RESULTS)
By M. CHUDNOFF,
Forest Research Station, Ilanoth

Introduction

Pinus halepensis Mill. grows in the
countries bordering the Mediterranean
Sea and is found in Spain, France, Italy,
Yugoslavia, Greece, Turkey, Syria, Leba-
non, Morocco, Algeria, Tunisia, Libya,
and Israel. In Israel, this species has
been used most extensively for the affo-
restation of hilly areas and there are
now established plantations covering over
170,000 dunams (10). Most of these plan-
tations are less than ten years old and
there exist in the older stands only 30,000
trees that have a d.b.h. of 25 cm. or
more, Lands available for the establish-
ment of pines are mostly rocky eroded
slopes. Rainfall is concentrated in the
months of November to March with no
precipitation whatsoever during the sum-
mer months. Under such conditions, the
annual increment of these pines is one
third cubic metre per dunam. Maximum
height growth is about 25 metres and the
taper of the main stem is very severe,
The trees are intolerant and lower bran-
ches, even in densely spaced plantations,
persist for 30 years and longer, Where
site conditions are poor or where stands
are open, extensive lean develops and
the stems are generally crooked which
makes their ultimate use for saw timber
highly questionable. Dubious though fu-
ture large scale production of lumber

may be, these pine plantations, neverthe-‘

less, are becoming a valuable aesthetic
component of the Israeli landscape.

The cost of establishing and maintain-
ing pine plantations under these ad-
verse conditions is high and integrated

or intensive utilization practices must be
introduced to help Jjustify these expendi-
tures. Consideration of Pinus halepensis
a4s a source of resin has not been in-
cluded in management plans, though this
possibility has been reviewed by De Phi-
lippis (6). Investigations have been ini-
tiated to determine the yields from trees
growing under our local conditions, to
determine the resin tapping technique that
would give the greatest gum production,
and to review certain economic aspects
of the naval stores industry.

Resin Yields from European and
American Pines

There are many factors that affect
resin yield and they may include species
of pine, inheritedq capacity of individual
trees to produce resin, stem diameter,
percentage of living crown, ecological fac-
tors such as soil, rainfall, and tempera-
ture, technique of tapping, frequency of
tapping, and number of faces worked on
an individual tree,

Table 1 reviews the yields of various
pine species in several gum-producing
countries, Comparisons of these yields are
not strictly valid, as all of the variables
that affect yield are not known or ac-
counted for. The yields of P. halepensis
are superior to those of P, pinaster or
P. sylvestris regardless of technique or
country and, when the Hugues a mort
method is used, the yields compare fa-
vourably with those obtained from the
high-producing southern pines of the
United States.
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paper (3) regarding the effectiveness of
P. purpurewm windbreaks is confirmed.

With regard to the reduction of both
wind speed and transport of air-borne
salt into the sheltered area it is con-
cluded that windbreaks exert a profound
influence on the microclimate of the pro-
tected area. The extent of the shelter
provided is illustrated by data on crop
development.

As regards the reduction of wind velo-
city by windbreaks it is shown that the
shelter effect is not greatly affected when
the deviation of wind direction from the
perpendicular does not exceed 25-50 de-
grees (centesimal division).

On the basis of evidence available so
far it is shown that there is a remark-
able similarity in reduction of wind velo-
city and reduction of wind-borne salt
transport into the sheltered area, both
curves following the same pattern.

Available records clearly show that no
cumulative effect is exhibited by a sys-
tem of parallel windbreaks. However, as
the windbreaks under review are planted
sufficiently closed together, their zones of
effectiveness
wind reduction and reduction of the

overlap. Therefore, both

amounts of salt intercepted in the shel-

tered area are appreciable, and neither
wind speed nor sea salt reach the va-
lues recorded in the open, i.e. 10h up-
wind.

Available data show a significant in-
fluence of windbreaks on crop develop-
ment. In this connexion it is stressed
that in addition to the factors under re-
view, i.e. wind speed and salt transport,
other components of the microclimate
such as temperature, atmospheric humi-

dity, evaporation -and transpiration, are
also modified.

Injury by salt-laden wind was strongly
reduced in the vicinity of the windbreaks;
however, the shelter did not prevent se-
vere leaf scorch and defoliation even close
to the windbreaks. No data are available
regarding the extent of the protected
zone, but Tamate (6) states that some
salt reduction occurs up to a leeward
distance of 25-30h. Obviously, much
closer spacing of the windbreaks would
be required in order to establish an effi-
cient shelter. In planning shelter against
salt-laden wind, quantitative data would
be required on the salt tolerance of parti-
cular crops and on the amounts of sea
salt transported ashore. In this connexion
it should be realized that only a small
part of the air-borne salt was catched by
the large interceptors used in this study,
because the greater the obstacle the lower
its collecting efficiency (2). In addition,
it is stressed that the shelter effect in
a. given point can be expressed only in
terms of percentage reduction of sea salt.
Therefore, the absolute shelter provided
depends on the amount of salt carried
by the unobstructed sea wind.

The definite possibility of increasing
crop yields demonstrated in the present
study illustrates the true economic signi-
ficance of windbreaks in exposed areas.
Unpublished data from another locality
in the coastal plain have shown that
potato yield has been increased by 11
percent due to the shelter provided by an
eucalypt windbreak. Because of the in-
terdependence of climatic and growth
factors, definite increases in agricultural
productivity are to be expected in expos-
ed coastal areas sheltered by windbreaks.

References see page' 13.



young orange grove conducted during the
period February 15 — March 10. Owing
to the well-developed system of wind-
breaks on the windward side of the grove
the shelter effect is very satisfactory.

Effects on agricultural crops

In 1957, two studies were conducted in
order to investigate the effect of shelter
on agricultural crops. At that time, the
system of windbreaks outlined above was
not yet completed.

In the winter 1956-57, young citrus
trees were severely damaged by salt-
laden wind; the damage consisted in se-
vere leaf scorch and defoliation. Foliage
counts were carried out in order to study
the extent of the injury as well as the
possible effect of the windbreaks. The
western (seaward) plot consisted of one
year-old lemon trees, ,while the eastern
plot consisted of two year-old lemon
and chuschchasch. Leaf counts of ten
trees in each row were conducted along
the measurement line, and the average
number of leaves per tree was plotted
in fig. 5.*

Fig. 5 shows that the windbreaks de-
finitely affected the intensity of the dam-
age; however, the extent of the sheltered
area was very limited. This may be be-
cause of very strong transport of sea
salt nuclel; in addition, it is stressed that
the relative shelter effect of a windbreak
being more or less the same for varying
speeds of the wind, the relative shelter
effect with regard to wind-borne salt is
not likely to be affected by the absolute
amounts of sea salt transported by the

* Fig. B (Bee page 11). Average
number of leaves per tree, along main
measurement line, in 1-2 year-old citrus
plantation. The system of windbreaks
was not yet completed. Height of wind-
breaks 4m.

atmosphere. On the average, lemon was
found to be more sensitive to salt-laden
wind than chuschchasch,

Fig. 6 ** reports the absolute and per-
centage yield per square metre of fodder
peas grown on land sheltered by two
windbreaks. The crop was sown in pa-
rallel strips between two year-old citrus
trees in October 1956 and harvested in
February 1957. Along four measurement
lines, plots 5 m. wide were harvested
separately, and average yields of green
weight were computed, Wind conditions
in the sheltered area have been reported
in a previous paper (3).

As shown in fig. 6, increased yield ex-
tends as far as 7-8 h, reaching a maxi-
mum increase of 289, at 4-5h from the
windbreak; then, the yileld slowly de-
creases. The low yield of the last strip
is not due to root competition from the
adjoining windbreak, but appears to re-
sult from poor soil preparation prior to
sowing. Average yields per square metre
ranged from 0.6 to 3.4 kg., the over-all
average being 2.6 kg./m.2. No control
plot devoid of wind shelter was available.

Conclusions and summary

This note is the outcome of research
undertaken so far into the shelter effect
provided by windbreaks in coastal areas,
where crops exposed to the sea wind are
liable to be severely injured by salt-laden
wind. The investigations were carried out
in an area sheltered by a well-developed
system of Pennisetum purpureum Schum.
windbreaks.

The conclusion reached at in a previous

** Fig. 6 (See page 12). Relative
and absolute yield of fodder peas in shel-
tered area. Height of windbreaks 4 m.;
distance between windbreaks 61 m.
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addition, it becomes clear that the shelter
effect of the system is not greatly affect-
ed by the direction of the wind, when
the wind strikes the windbreaks oblique-
ly, provided the wind direction does not
deviate more than 25-50 degrees from
the perpendicular; however, in the case
of WNW wind with 50 degrees deviation
from the perpendicular, the shelter effect
is slightly reduced.

As regards the variation of wind speed
along the measurement line, the abate-
ment of the velocity follows the usual
pattern (3). On the windward side, some
reduction of wind speed is already taking
place. After reaching its minimum value
on the leeward side, close to the wind-
break, wind velocity gradually increases
until it decreases again owing to the in-
fluence of the next windbreak. Wind re-
duction at the lee of the two eastern
windbreaks is stronger than that behind
the western ones because of lesser per-
meability and closer spacing.

Interception of wind-borne salt

Fig. 2 shows the relative amounts of
salt intercepted in the plots sheltered by
the system of windbreaks; it sums up
measurements carried out between Fe-
bruary 15 and May 2. The absolute
amounts of air-borne salt intercepted at
the windward limit of the measurement
line, at 1.4.0 m. above the ground, are
reported in table 1.

As seen from fig. 2,* the amount of
salt intercepted at a windward distance
of 5h from the first windbreak is al-
ready lower than that in the open, i.e.

* Fig. 2 (See page 10). Relative
amounts of wind-borne chloride inter-
cepted along main measurement line, at
1.40 m, above ground.

Table 1
chloride
Period mg./100 cm.?

February 2 — February 26 74.0
February 26 — March 10 83.6
March 25 — April 6 38.0
April 6 — April 18 24.8
April 18 — May 2 38.8
Total 259.2

at 10 h up-wind. In the sheltered area, a
considerable reduction of the amounts of
salt intercepted is taking place. As evi-
denced by the comparison of fig. 1 and 2,
the reduction of the amounts of salt
intercepted is related to the shelter effect
with regard to the abatement of wind
velocity. No cumulative effect is obtain-
ed by the system of parallel windbreaks.

In order to get a closer insight into
the variation of the amounts of salt in-
tercepted in the sheltered area, more de-
tailed measurements were carried out in
the lee of the first (seaward) windbreak.
As shown in fig. 3 ** based on the period
March 25— May 2, the curve of the re-
lative amounts of salt intercepted follows
the pattern of that of the wind speed
reduction; the decrease of the salt in-
tercepted at the windward side of the
second windbreak is particularly note-
worthy. Although the shelter effect dur-
ing the period under review is not as
high as that shown in fig. 2, it is by no
means negligeable.

Fig. 4 *** reports measurements in a

¢+ Tig. 3 (See page 11). Relative
amounts of wind-borne chloride inter-
cepted in the lee of the first (seeward)
windbreak, at 1.40 m. above ground.

#x% Fig. 4 (See page 11). Relative
amounts of wind-borne chloride inter-
cepted in young orange grove, at 1.40 m.
above ground. Height of windbreak 4m.
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Pennisetum purpureum Schum. on wind
velocity and rainfall distribution in the
sheltered area, the network of wind-
breaks at Kfar Galim has been expanded
by the planting of two additional rows
on the windward (seaward) side of the
existing windbreaks. At the time the
present investigations were carried out,
i.e. January—July 1958, there were five
well-developed parallel hedges of Ele-
phant grass of medium density, about
4 m. high, oriented from WNW to SSE.
The distance between the windbreaks
varies from 30 to 48 m. i. e. 74 to 12
times the height h. Determinations of
wind velocity and salt interception were
carried out along a 200 m. long mea-
surement line perpendicular to the wind-
breaks, i.e. WSW-ENE.

On selected days, measurements of
wind velocity, at 1.40 m. above ground,
were carried out with Fuess cup anemo-
meters. The wind velocities recorded at
all observation points were simultaneous;
for each point, average wind velocities
were computed for the 30 minute inter-
vals between readings. During the mea-
surements, the average wind direction
was determined by observing a direction
vane at the windward limit of the mea-
surement line, i. e. 10 h up-wind of the
first windbreak. All measurements which
showed too marked a deviation of the
wind direction from the direction of the
measurement line were discarded. The wind
velocities recorded have been grouped ac-
cording to wind direction and have been
expressed as percentages of the unob-
structed wind speed at the same height
recorded at the windward limit of the
measurement line.

Determinations of the amounts of air-
borne salt intercepted in the open and
in the sheltered area were conducted

along the same line; in addition, measure-
ments were carried out along a second
line in a young orange grove situated
behind the network of windbreaks ana
sheltered from the sea wind by an Ele-
phant grass hedge oriented N-S. The salt
interceptors consisted of 20 x 20 c¢m. iron
frames with a double layer of medical
gauze oriented perpendicular to the main
wind direction, i.e. SW, the centre of the
frames being 1.40 m. above ground. After
exposure for various periods, a 10 x 10 cm.
square of gauze was cut out from the
centre of the frame. After soaking of
the cut sections in distilled water, the
amounts of chloride intercepted were de-
termined by titration of the extract with
silver nitrate, using potassium chromate
as indicator. The amounts of chloride in-
tercepted per 100 cm.? gauze have been
expressed as percentages of the amounts
intercepted at the same height at the
windward limit of the main measurement
line, about 400 m. distance from the sea
shore.

Influence of windbreaks on wind velocity

Fig. 1 presents the relative wind velo-
cities, in percentages of the free-wind
speed, along the main measurement line.
The measurements were carried out with
SW, W, and WNW winds averaging 3.9,
4.0, and 2.8 m./sec., respectively.

Fig. 1* shows that no cumulative ef-
fect is exhibited by the system of parallel
windbreaks. However, because of the
close spacing of the windbreaks, wind
velocity in the sheltered area never
reaches that of the unobstrycted wind. In

* Fig. 1 (See page 10). Relative
wind velocities, in percentages of the free-
wind speed, along main measurement
line, at 1.40 m. above ground. Height of
windbreaks 4 m,
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WIND SPEED, WIND-BORNE SALT AND AGRICULTURAL CROPS
AS AFFECTED BY WINDBREAKS

By R. KARSCHON and D. HETH,
Forest Research Institute, Ilanoth

Introduction

In coastal areas, large amounts of air-
borne salt are carried ashore as particles
of liquid droplets. Removal to the ground
of these sea salt nuclei is by precipita-
tion and impingement, mainly by tree
growth (2).

As far as agriculturists and foresters
are concerned, the effects of air-borne
salt may be twofold. In both trees, orne-
mentals and crop plants, severe damages
caused by salt-laden wind are known to
oceur in coastal areas. An investigation
of this type of damage in Hucalyptus
camaldulensis Dehn. has shown that the
disorder — foliage scorch and subsequent
defoliation — is caused by the absorp-
tion by the leaves of the air-borne so-
dium and chloride from the atmosphere
(5). In addition, the salt reaching the
ground can contribute to soil salinization
and alkalization because of the combined
effects of precipitation, true salt inter-
ception from the atmosphere and the
leaching of sodium and chloride from
plant litter. In fact, it has been shown
that the soil of an eucalypt plantation
exposed to the sea wind may contain
higher amounts of both exchangeable so-
dium and chloride than that in the
open (4).

According to Daubenmire (1), two chief
methods of reducing injury to economic
plants are available, i.e. the application
of potassium salts which could reduce
the toxic effects of salt on the soil, and
the planting of windbreaks. With regard
to the possible effect of potassic fer-

tiliser it has been shown that dressings
of potassium chloride failed to depress
the sodium concentration in the leaves,
as sodium intake by the leaves is direct-
ly from the atmosphere (5). As regards
windbreaks, it is well known that slight
protection from direct wind has a great
influence on both incidence and intensity
of salt-laden wind; in fact, topographic
features may provide a very pronounced
leeward shelter by deflecting air currents,
reducing wind velocity and intercepting
part of the air-borne salt (2, 6).

In parts of the coastal plain of Israel.
the need of protecting crops against
damages by air-borne salt becomes a ma-
jor topic when high value-crops such as
bananas, oranges, flowers, etc.,, are to
be grown in wind-exposed sites. For this
reason, within the general framework of
shelterbelt research initiated and spon-
sored by FAO's Expanded Technical As-
sistance Program (ETAP), special atten-
tion was devoted to the shelter effect
against salt-laden wind provided by wind-
breaks.

The authors are grateful to Dr. W.
Naegeli, Swiss Forest Research Institute,
Ziirich, for initial guidance and constant
advice and encouragement; to the man-
agement of the Kfar Galim Agricultural
School who have readily allowed access
to their land, and to Mr. A. Eliazar for
practical assistance throughout the work.

Location and methods of investigation
Since the publication of a previous
paper (3) dealing with the effects of
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Table 2 shows the infiltration rates of
one litre of water as determined with an

improvised infiltrometer of 15 cm. dia-
meter.

Table 2

Plant association

Infiltration rates

Eragrostis-Centaurea

Thymus-Andropogon

5 42+, 5 0+, T 49%, 6' 40~

171/ 45+, 21 20+, 64 32~.

It is concluded that in the area under
investigation the Thymus capitatus-An-
dropogon hirtus community is associated
with heavier soil texture, presence of
calcium carbonate and slow infiltration
rates. These features are lacking in the
typical soils of the coastal plain.

Therefore, sudden changes in soil com-
position as indicated by the natural ve-
getation should always be taken into ac-
count when planning the lay-out of ex-
perimental plots and assessing the growth
of the trees under trial,

PRELIMINARY TRIALS ONTHE VEGETATIVE PROPAGATION OF

EUCALYPTUS CAMALDULENSIS AND PINUS HALEPENSIS

By J. KAPLAN, 0. HURWITZ,
J. WEISEL, M. ZOHARI

These two species, hitherto propagated
from seed, which have become prominent
in local afforestation through the past
decade, exhibit a marked lack of unifor-
mity in their morphology as well as in
their physiological behaviour.

In order to propagate strains which
can withstand conditions in marginal
areas, various methods of vegetative pro-
pagation were tested in the Keren Ka-
yemet nurseries of Eshtaol (Judean
Mountains) and Gilat (Negev).

In Eucalyptus camadulensis, 49, of
rooting was obtained in one year old,
20 em. long and 3-4 mm. thick top
cuttings, which were inserted in red sand
after an immersion of 24 hours in a 100
to 300 ppm solution of growth hormones
IAA, IBA or NAA, or after a concen-
trated dip treatment in the same sub-
stances.

Rooting began after 3 months, and up
to 309, rooting within 2 months was ob-
tained when cuttings taken in September-
October were subjected to intermittent
mist irrigation. Air layering of mature
tips of branches after treating the not-
ched or girdled portions with talcum pow-
der or lanolin containing IAA, IBA or
NAA in 0.2 to 19, concentrations, result-
ed in 5% rooting.

-

In Pinus halepensis, up to 109 rooting
within 5 months was obtained from 7-9
cm. long top cuttings between December
and March and inserted in red sand af-
ter similar hormone treatment. Here, air
layering resulted in about 159 rooting
which started after 5 months.

Problems of transplanting and estab-
lishment have not been investigated so

far.
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GREETINGS

By YITZHAK LEVY,
Director General, Ministry of Agriculture

In the movement for the Renaissance
of the people of Israel in its Land, and
in the renewal of its covenant with the

soil, a worthy place is reserved for those
who plant forests and for those who

faithfully tend the remnants of ancient
forests. The forest and woodland clothe
the hills and mountains of Israel with
a cloak of glory; protect the soil from

erosion; provide shade and cover from
the burning sun; preserve the water re-
sources in the depths of the earth; and
sometime in the future they will be a
source of important raw materials for
industry and handicrafts. To the men of
the forests goes forth my sincere greet-
ing -— may the planters continue to press
forward with their great work.
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AN EXAMPLE OF PLANT-SOIL RELATIONSHIPS AT ILANOTH
By M. LITVAK,

Hebrew University, Jerusalem

Investigations have been carried out in
an area set aside for experimental plots
where various eucalypts are being test-
ed. It has been shown that the natural
vegetation of most of the plots consists
of the Eragrostis bipinnate — Centaurea

procumbens association, which is preval-
ent on the red sandy soil of the coastal
plain. Locally, however, Eragrostis bipin-
nata is conspicuously absent, while Thy-
mus capitatus and Andropogon hirtus are
dominant.

Results of soil analyses are shown in Table 1.

Table 1

: Depth Sand Silt Clay CaCoO pH

Plant association o % % % % 3
Eragrostis-Centaurea 0-5 93.7 1.3 5.0 — 6.8
45-50 93.3 1.1 5.6 — o |
90-100 93.7 1.2 5.1 — 6.8
Thymus-Andropogon 0-5 70.5 11.7 17.8 2.1 8.1
45-50 78.5 4.2 17.3 2.6 8.0
90-100 82.3 5.8 11.9 1.7 7.9




THE SOCIETY OF ISRAELI FORESTERS

Established 1945

Tlanoth, P.O.B. 88, Nathanya, Israel / Phone Nathanya 230

Presidents :
Mr. Joseph Weitz

A. Y. Goor, M. Sc., Ph. D, Dip. For.,, M.B.E.

Standing Committee:
A. Hadas

Dr, R. Karschon, For. Eng.

M. Kolar, For, Eng.

Editors :

R. Karschon, Ph, D., For, Eng.,

J. Kaplan, M. Sc.

Secretary :
J. Pancel

AIMS OF THE SOCIETY :

a) To advance the development of Forestry in Israel;
b) To form a centre for all those engaged in forestry;
To foster public interest in forestry and in the importance of forests to man

<)

and to the national economy of the country.

SUBSCRIPTION :

1)
2)
3)

4)
5)

Life members (Individuals)

Life members (Institutions)

Institutions (companies, societies, corpora-
tions, commercial firms, etc.)

Interested members

Professional members

IL. 25
IL. 50

P

. 25
3

per annum

7‘50 " "

” ”

|



THE SOCIETY OF ISRAELI PORESTERS

LRSS YRR R s N

(FOR THE FORESTER)

Volume 8, No. 3-4. November 1958

CONTENTS
Page *
Greetings — Y. Levy o Fie
The Society of Israeli Foresters — A. Hadas .
An Example of Plant-Soil Relationships at Ilanoth — M. Litvak

The Vegetative Propagation of Eucalyptus camaldulensis and Pinus halepensw
— J. Kaplan, O. Hurwitz, J. Weisel, M. Zohari peits i - i

Wind Speed, Wind-Borne Salt and Agricultural Crops as Affected by Wind-
breaks — R. Karchon and D. Heth .

Production of Pine Resin in Israel (Preliminary Results) — M. Chudnoff

Chemical and Technological Research at the Institute for Fibers and Forest
Products — M. Levin and J. Schmorak Bl ek

i Society News

_* Page numbers refer to articles in the Hebrew text,

NSNS

“La-Yaaran”, established in 1950, is the organ of the Society of

Israeli Foresters.

It is a medium for the exchange of information on forestry in all
its aspects among the foresters of Israel. Contributions are invited from
members and others.

Address all correspondence concerning editorial and business
matters to the Editor, Society of Israeli Foresters, Ilanoth, P.O.B. 88,
Nathanya, Israel. The Society assumes mo responsibility for the state-
ments and opinions expressed by contributors. '

RYY?

Price to non-members 750 Pruta.

22
28




