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FOREST ROADS

by D. INGBAR
Mapping Department, Land Development Authority, Jerusalem

In planning fores: roads, three types of roads are sually, encountered:

a) Roads that lead to a certain definite location such as a fire watch tower or
monument,

b) Access roads to facilitate forestry operations.

¢) Service roads that connect to public roads.

While in roads of type a) planning has to allow for more or less heavy traffic
in type b) roads, less heavy traffic of vehicles is usually expected. Service roads of
type c¢) are usually short one-way roads with a widening in the end to allow training
around of vehicles.
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ducing panels of the “Formica” types having the appearance of the most valuable
woods and being at the same time of easy maintenance.

That is why timber production policy in Israel should be to produce in the
shortest possible time the biggest timber quantities.

The problem of forest fires

The actual method used for preventing the spreading of forest fires, which con-
sists mainly in the creation at regular intervals of 12 m. bands free of vegetation are
inadequate. The following measures are recommended.

— Creation of small forest units instead of big ones.
— Planting of fruit groves along the narrow fertile mountain valleys.

— Establishment of the mountain roads along places which can serve as fire
fighting bases.

— Creation of belts of fire resisting forest trees, such as eucalyptus, cutting
the forest and capable of serving as a base for fighting the forest fires.

Israel forest policy

The patrimony of forest in Israel has been destroyed during thousands of years
and must be created anew. The forestry work alone up to now is only a little part
of what should be done in the future.

Economic computations on the rentability of forest plantings based on the
production of lumber at prevailing interest rates will show that nowadays all forestry
work in Israel is uneconomical. But it must be kept in mind that although forests
can contribute here in the production of certain qualities of lumber, their main role
are protective and aesthetic, such as conservation of water resources by adequate
plantings of windbreaks and shelterbelts, sand dune fixation, improvement of clim-
atic conditions, creation of recreation centers for the urban population and for the
tourist branch. The production of lumber cannot be the only criterion of the utility
of afforestation. As almost all forestry works in Israel will be done mostly for
the next generations, they must be considered as public works such as road cons-
truction and sanitary works, whose indirect benefits are clear to all though difficult
to evalute in terms of money. Neither must it be forgotten that the main role of fo-
restry in the future is a water conservation one, and that the forest policy pursued
by our generation will be beneficial for the next one. These facts must serve as a
basis for forest policy to be pursued in Israel.



The economic situation of Israel is such that no new developments of the past-
ure branch are to be expected in the near future. The shrub formation will conquer
new areas, diminishing the water reaching the Turanian-Cehomaniam, the main
mountainous aquifer.

The only possible way of enriching this aquifer is by destroying the maquis
and planting a coniferous forest instead. The early years after this destruction the
new planted area will yield more water to the Turanian Cenomanian aquifer, Even
when the coniferous forest will reach maturity, its water consumption will be lower
than the actual maquis consumption.

The influence of afforestation on the water balance of the Negev

In the Negev the water potential of the region by means of forestry works
is done primarily by means of windbreaks and shelterbelts.

In the Negev the mean annual precipitations are the lowest in Israel. Moreover,
the low relative humicity and the frequent winds have a stimulating effect an evapo-
transpiration. The possibility of reducing the evapotranspiration by a few tens of
millimeters during the growing season may be the. only necessary condition to the
obtaining of a crop in the non-irrigated fields. As for the irrigated crops, it must be
kept in mind that the price of water brought from long distances and its scarcity
are such that al efforts must be taken in order to reduce the evapotranspiration.

The main species suitable for the creation of these protective plantations are the
Tamarixz sp. and the Hucalyptus occidentalis.

Forestry as timber production factor

A statistical study of timber consumption (calculated as standing timber) has
shown that from 1950 to 1962 the per capita consumption did not change and was
about 1/2 m3 of standing timber per capita per year. In 1962, the total timber
consumption has been evaluated at 784.000 m3? of standing timber. The local produc-
tion supplied only 25.000 m3, i.e.,, about 3% of the consumption. These imports to-
talled in 1963 more than 40 million dollars, their impact on the balance of payments
of the country is very serious, totaling the same year 12% of the trade deficit. Al-
though elimination of all timber imports will be impossible, forestry must do its ut-
most in order to reduce the gap between the local production and imports.

The possibilities of producing in Israel high quality timber are reduced. It has
been proved that certain clones of FHucalyptus camaldulensis can produce highly
satisfactory timber which does not suffer from collapse. But vast plantations of
these clones are impractical because of the following: lack of suitable forestry
lands and scarcity of water — the actual timber shortage, which does not allow to
plan productive forests yielding their products in 80—100 years time. The new
technological advances which have shown that all small size and bad quality timber
can be used as raw material for a multitude of uses. The same technological pro-
gress is already diminishing the role of high quality woods industry is now pro-
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Sand dune afforestation — The coastal dunes provide 27% of all underground
water of the coastal plain. Afforestation of these sands will reduce their wa-
ter productive capacity. But certain areas of these sands must be stabilized in order
to protect works erected on the dunes, even if this will mean a certain loss of
water. The best sand dune stabilizing method used here is the planting of Acacia
Cyanaplyla under brush cover.

Eucalyptus rostrata plantings of the Coastal Plain. — These eucalyptus were first
used in the Coastal Plain for the drainage of swamps. The new plantings created
afterwards in various localities and along the main highways used additional water
from the underground and adjacent irrigated areas. An economic study is necessary
in order to decide whether the waters utilized by these eucalyptus could not find a
better economical use.

The industrial planting of poplars. — As there is a scarcity of water in the
coastal plain, and as the poplars are one of the heaviest users of sweet water,
the creation of such plantations in this region was a mistake, and these plantations
must be eliminated.

Windbreaks — The 40,000 ha. of citrus and fruit groves have been protected
with a network of windbreaks. The most suitable species for this purpose and at
the same time the most enonomical in the use of water is the Cupressus semper-
virens var. horizontalis.

The influence of afforestation on the water balance of the

Central Mountains Range

According to the 1955 census of the Soil Conservation Service 360,000 ha. of the
northern part of the country are to be considered as pasture land, as against 90,000
ha. considered suitable for afforestation.

The criteria used for this classification were physical. The economic criteria were
ignored. It followed that large mountainous areas considered as suitable for pasture
were not put to such a use because of the low revenue.

During the last six years the number of sheep, goats and local cattle feeding on
pasture has diminished, nct only in Jewish farms, but also in Arab farm where the
standard of living is lower. Following the relative abandonment of pasture lands
which is continuing since the establishment of the State, the maquis formations
have been conquering more and mor areas.

As most of the mountain range is of karstic origin, the runoff is negligible
(2—3%). These maquis formations play therefore no role in soil conservation. Their
economic value is nil, But because of their deep root development, and their strong
interception of preciptation, they play a negative role in the.water yield of the

mountainous aquifers.



THE AFFORESTATION POSSIBILITIES OF ISRAEL
FROM THE HYDROLOGICAL POINT OF VIEW*

M. SALTIEL
Water Planning Authority, Tel Aviv

The main factor limiting the development of agriculture in Israel is not the
scarcity of land, but that of water.

According to the 1955 census of the Soil Conservation Service, 550,000 ha. are
suitable for irrigation in the northern part of the country. Because of lack of water,
only 150,000 ha. were irrigated in 1962. Due to five consecutive drought years, the
average annual exploitable water quantities have been steadily decreasing and are
now well below the 1800 million cu.m. estimate of 1955. Moreover, in many regions,
especially in the Coastal Plain the water reserves have dwindled and the water
salinity increased. These facts have led to the controversy on the influence of affor-
estation on the country’s water resources.

It has been ascertained that Israel conventional water resources are unable to
previde the country’s water need during the next twenty years. The main future po-
tential water source will be the desalted sea water. The geographical situation of
Israel is such that the average distance to the sea of most of the irrigable lands is
under 15 km. In addition, three quarter of Israel population and most of its indus-
tries are concentrated in the narrow coastal belt. Thus the production of desalted
water on a large scale will at the same time solve the problem of the country’s water
supply. In order to help increase the country’s water potential in the near future,
the hydrological problems arising from afforestation must be solved quickly. For
twenty years, time needed for the implementation of a research program on this
question, the problem will have lost of its importance. It is therefore necessary to
present to the planning authorities approximative answers, concerning the afforest-
ation policy to be carried out. These answers will be based on the ecological, econo-
mical and sociological studies of the various regions, and on the sylvicultural ex-
perience gained in Israel and abroad. This is the aim of the present work.

2. The influence of afforestation on the water balance of the Coastal Plain

The Coastal Plain is the most sensitive region to the forest influence on the
hydrological balance.

Because of the high concentration of population, industries and intensive agri-
culture water consumption is higher than the water production possibilities, and
afforestation must therefore be subdued to the hydrological problem.

* Summary of the work ‘“Les Possibilités de Reboisement d'Israél du point de vue
Hydrologique — Etude Economique et Sylvicole,” Tahal-Water Planning for Israel
Ltd., P.N. 449, Tel Aviv, 1964.



in soil temperature (11). Higher temperatures and increased air circulation may
also result in more rapid drying out of =oil, although good evidence to the contrary
is also available (16). The effect of these physical changes on subsequent plant
and animal life in the burnt-over region is as controversial as any of the other
ccological effects discussed previously.

Conclusion

Because of the cost — in money, mahpower, and land resources — of the
afforestation program in Israel, correct decisions concerning its proper direction
and extent are of major importance. However, such decisions cannot be made
without an adequate technical base of facts rather than opinions. Because forestry
problems are complex, and the relative importance of the many variables have
not yet been clearly established, results obtained in a particular environment seldom
have universal applicability. Thus, even if answers to many of the key questions
become available as a result of research programs elsewhere, their extrapolation
to conditions in specific locations in Israel would be subject to considerable uncert-
ainties. To whatever extent facts carefully established by a local research program
go into meaningful discussions concerning the direction to be taken by afforestation
in Israel, to that extent will the chances of arriving at a wise decision be enhanced.

AFFORESTATION AND TREE PLANTING IN THE ARID PART
OF THE NEGEV OF ISRAEL

By R. KARSCHON,
Forestry Division, The National and University
Institute of Agriculture, Ilanoth,

Abstract

After reviewing the main environmental factors as well as decisive factors for
plant growth in the arid zone of Israel, the paper discusses the aims of tree planting,
selection of tree species and techniques of afforestation.

So far, tree planting has been confined mainly to the sand dunes, sandy soils,
loessial plains and foothills of the northern and western Negev but there appear to
be some prospects for planting trees for protection and amenity even in the most
pbarren parts of the desert. The foremost tree species suitable for planting are Ta-
wmariz aphylla and Eucalyptus occidentalis; additional species which could be used on
a larger scale, are listed. Available experience emphasizes the outstanding impor-
tance of proper selection of the site to be afforested as well as the need for apply-
ing special techniques for establishing and maintaining a tree cover such as deep
planting on sand dunes, ridge planting and utilization of run-off. Research needs

for desert afforestation are discussed.

Note: The English text of this paper has appeared in Annals of Arid Zone, Vol. 3,
No. 1, December 1964.
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For example, Curtis (6) has concluded that under climatic conditions tolerable to
both grasslands and forests, the existence of grassland is evidence of frequent
burning. As John Muir (14) put it: ‘“The uniformly rich soil of Illinois and
Wisconsin prairies produced so close and tall a growth of grasses for fires that
no trees could live on it. Had there been no fires, these fine prairies, so marked
a feature of the country, would have been covered by the heaviest forest. As soon
as the oak openings in our neighborhood were settled and the farmers had pre-
vented running-fires, the grubs (sprouting oak roots) grew into trees and formed
tall thickets so dense that it was difficult to walk through them and every trace
of the sunny ‘openings’ vanished.”

On the other hand, longleaf pine, like the bur oak of Muir's ‘“prairies,” has
a root system that favors recovery after fire. Chapman (5), Green (10), and others
hold that the longleaf pine forests of the South are the result of many years of
grass fires. As Wahlenberg (18) puts it, the longleaf pine forests are ‘‘so dependent
upon fire that their normal life cycle cannot continue without its influence.” Thus
in predicting consequences of fire in a new area, one can conclude either that
fire will lead to grasslands or that fire will lead to forests.

Nor is the situation less controversial if one considers any of the other effects
of fire. The American symbol of the evils of forest fire, Smokey the Bear, has
brought tears to our eyes with scenes of Bambi and his four-legged friends running
for their lives before a forest fire. Yet it is claimed (12) that fire stimulates the
production of browse and results in an increase of the deer population. Some years
after a fire — if there is no further hurning, tree crowns close in, reduce browse
supply, and result in a starving deer population.

It is claimed that insect and disease infestations which follow a forest fire
may be responsible for more tree damage than the original fire (13). It is also
claimed (15) that fire is valuable in purging the forest of insect and fungus
enemies and in restoring vigorous, fast-growing species. Even in such matters as
the organic content of soil in a burned-over area there is disagreement as to whether
cne can expect a reduction in organic soil content and even more controversy about
whether such a reduction improves or hinders subsequent forest growth. One might
assume that the effect on mineral content of the soil would be uncontroversial but
even here opposite results are reported. Burning has been found (3) to incrase
available potassium in the soil; however, it has also been found (9) that the
removal of Qeg’etation leads to increased leaching by rain and thus to a net
decrease in soil potassium.

_ The clearly physical consequences of a great fire are perhaps less contro-
versial than the other effects. It is generally agreed that extensive burning increases
erosion, surface run-off, and the possibility of flood on many sites. However, claims
have been made (1) and disputed '(2) that on certain types of sites erosion and
run-off do not seem to be affected by burning. Removal of the forest canopy affects
the soil in many ways. It increases the force with which rainful hits the ground,
thereby accelerating erosion (4). It lets in more sunlight and this, coupled with
increased light absorption by the blackened surface, produces a considerable increase
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facts and opinions must be interpreted carefully. The conflicting conclusions one
can reach in trying to extrapolate limited research results to provide practical
widespread generalization were brought rather forcefully to my attention recently.
1 was asked to discuss the effects of fire on major ecosystems at the 1963 meeting
of th American Institute of Biological Sciences. It did not take a very extensive
search of the literature to discover that, although large fires have been with us
since prehistoric times, interpretation of their effects on major ecosystems still
stirs up controversy — whether one considers the effect on plant succession, on
animal life, on plant diseases and pests, on the chemical composition of the soil,
or on such physical factors as temperature and humidity. The following summary
of the confusing state of knowledge in this ecological problem, even though the
discussion is confined to the North American continent, should have some im-
plications with respect to the current controversy over the water supply effects of
Israel's afforestation program.

Ecological effects of large fires

As with most factors having a major effect on an ecosystem the long term
good or harm caused by a large fire depends in large part upon the point of
view. For instance, it is universally agreed that the replacement of pine and
spruce forests of the northern Lake States by aspen is entirely the result of past
fires (7). Whether this is good or bad depends upon whether you want conifers
or aspen. The brush forests of southern California have been expanding largely
as the result of frequent fires (17), and for maintenance of the brush species
prevalent there, fire is a very desirable thing. The fire which ravaged the Kenai
Peninsula in Alaska in 1883 (8) destroyed the lichens on which caribou feed, and
the caribou herds vanished. However, the fire resulted in abundant growth of willow,
birches, and cottonwoods. The area is now known for its moose herds. In passing
judgment on the effects of this fire, it is safe to assume that the moose and
caribou would not vote on the same side. Even those fires which more directly
affect man — fires in urban areas — are not without their advantages in slum
clearance, rodent control, and general urban redevelopment. San Francisco today
is a cleaner, healthier, more beautiful, more modern place in which to live because
of the 1906 fire. However, I would not want to be quoted as recommending the
routine burning of our cities -— by nuclear war or other means — as an acceptable
method of slum clearance.

Even if one can agree upon objectives, the advantages and disadvantages of
fire are not without controversy. Thus, to preserve a forest area, some conserva-
tionists make the apparently logical assumption that they should do everything
possible to prevent the occurrence of fire. Others make a perhaps equally logical
assumption, namely that the complete elimination of fire for all times is impossible,
and that periodic burning of the light fuels and dead vegetation is necessary to
reduce the risk of a disastrous fire if these materials are permitted to accumulate,

Without worrying about whether a given effect is good or bad, one can find
logical but opposing descriptions of just about every consequence of a large fire.
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ON THE NEED FOR A FORESTRY RESEARCH PROGRAM IN ISRAEL

By A. BROIDO,
U.S. Forest Service, Berkeley, California.

Introduction

To the outside world, Israel’s efforts to reclaim by an extensive program of re-
afforestation a land ruined and eroded by centuries of abuse represent one of the
most heartwarming aspects of this new nation’s image. Consequently, it is somewhat
disconcerting to discover within this country an increasing number of voices raised
in opposition to the program of afforestation and, even more disconcerting, to the
“luxury” of forestry research.

The value of forests as a source of timber, as a means of profitably employing
manpower, and as a means of enhahcing the country’s scenic beauty (even to the
extent of making an otherwise unhabitable area an acceptable place in which
to live) is self-evident although not too readily subject to financial quantification.
The value of forests in reducing floods and soil erosion, and in soil formation
where the soil has already been eroded away, is almost universally accepted. The
principal controversy concerning the value of afforestation to Israel stems from
the lack of agreement on the influence of these forests on the State's very limited
water supply.

A common belief, in Israei as in the rest of the world, is that trees are of
great importance to water catchment and retention — greatly increasing the
country’s water supply. However, what of the apparently successful planting of
eucalyptus to “dry out” the swamplands of the Coastal Plain? Extrapolating the
picture of the enormous water consumption of the trees which dessicated the
swampland now, not surprisingly, raises the spectre of Israel's limited water supply
being needlessly lost in the drive to replant the country with trees.

Int the scientific community, conflicting opinions concerning the outcome of
certain actions are usually resolved by conducting the appropriate experiments. In
forestry, the problems are complex and the important variables uncertain. Most
important, the time required to get meaningful results is long — many years or
even generations rather than minutes or hours as in other research fields. Conse-
quently, there is an understandable reluctance to resort to such definitive means
of resolving differences of opinion. Many important questions in the world’s forestry
pregrams continue to be resolved by vote or by the political influence of the pro-
ponents of the conflicting viewpoints.

Even with a forestry research program to guide policy decisions, the established
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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 fores-
try 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 pub-
Isihed quarterly. It provides a medium for the exchange of information on
forestry in all its aspects, and its contents include technical and descriptive
articles on forestry practice and research, with special emphasis on forestry
in Israel and the Middle East and in semi-arid and arid areas. Contributions
are invited from members and others resident either in Israel or abroad. All
editorial and business matters should be forwarded to the Editor, Israel
Forestry Association, Ilanoth, Doar Na, Lev Hasharon. The Association does
not hold itself responsible for statements or views expressed by authors of
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Issued by the Forestry Division, The National and University Institute of
Agriculture, Ilanoth, and the Forest Department, Land Development Authority,
Kiriath Hayim, on the occasion of the 5th session of the Working Party on
Eucalypts, FAO Mediterranean Forestry Sub-Commission, Rome, September 1963.

Contents:

Interception of rainfall by Eucalyptus camaldulensis Dehn.

Growth of eucalypts on dune sand as related to soil profile,

Eucalyptus occidentalsi Endl. in the northern Negev.

Nursery techniques for eucalypts, IV. Control of nitrogen deficiency by urea
foliage spray.

Afforestation techniques for eucalypts, II. Field survival and growth of balled
stock raised in receptacles,

Some aspects of the felling of eucalypts by power saws.

Injury to eucalypts caused by Achradidius creticus Kies, and Opatroides
punctulatus Bruelle.

FProtection of green eucalypt logs against Phoracantha semipunctata Fabr.

Financial and timber yields of Fucalyptus camaldulensis Dehn. over six
rotations.

Eucalypts in Israel — achievements and prospects.
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