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No explanation is offered here for the complete destruction of the
Tabor oak woodland in the area under review west of the Jordan, on the
one hand, and its relatively well-preserved condition in lower Golan in
spite of widespread settlement, clearing and grazing, on the other hand.

It is, however, noteworthy that already toward the end of the 19th
century all the land west of the river — except for the steep slopes facing
the Jordan between Nachal Rosh Pina and Nachal Tovim — was complete-
ly deforested although by that time the area did not contain any perma-
nent settlement (2). Yet, several place names on the Palestine Explora-
tion Fund maps recall the existence of trees (‘seiyarah’), probably
components of Tabor oak woodland — Ard es Seiyarah (the steep eastern
slopes south of Mishmar Hayarden), Wady es Seiyarah (Nachal Tovim),
Kh. es Seiyarah (Kh. Sir) and Makhadet (ford) es Seiyarah ; Sh. Ibrahim
es Seiyari was marked first on the 1 : 100,00 map of Palestine (sheet 3).
Other place names on the P.E.F. maps (2) referred to almond — Ain Abu
Lozeh (Ayanot Shaked) and Kh. Abu Lozeh (Kh. Shaked) — and to
Z. spina-Christi — Sidret el Lehebiyeh (Tuba), Shejerat el Mubarakat
(Kh. Sheisaf) and Makt. Umm Sidreh. Kh. Asaliyeh (Kh. Duvshan) was
‘the place where honey is produced’. Of particular interest is the reference
to Q. ithaburensis — Mallulet Ain ed Derb — though the place and its
name were deleted from subsequent maps and cannot be identified with
certitude,

References : see p. 78.
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ON THE OCCURRENCE OF QUERCUS ITHABURENSIS DECNE.
NORTH OF LAKE TIBERIAS *

By R. KARSCHON,
Forestry Division, The Volcani Institute of Agricultural Research, Ilanot.

One of the most interesting features of the area extending from Lake
Tiberias to the Mahanayim-Mishmar Hayarden road and from the Tibe-
rias-Rosh Pina highway to the Jordan River is the almost complete
absence of arboreal vegetation, at least at altitudes above sea level. The
elevations are from 210 m below sea level at the lakeshore to 409 m above
sea level near Rosh Pina. Mean annual rainfall varies from 436 mm at
En Sheva and Mishmar Hayarden to 546 mm at Mahanayim. With minor
exceptions all of the area consists of basaltic protogrumusols and grumu-
sols derived from Meso-Pleistocene basalt (3).

The natural vegetation consists of the Zizyphetum loti, an open
savanna-like formation with low shrubs of Zizyphus lotus (L.) Lam. and
single trees of Z. spina-Christi (L.) Willd., with the latter occurring parti-
cularly at the lower elevations and in holy places. The Author is aware
of only three occurrences of Quercus ithaburensis Decne. in the area
under review — two trees of about 8 m height at Kh. Natur, at 260 m
above sea level (together with three male and female trees of Pistacia
atlantica Desf.), one about 4 m high tree at Sh. Manzur, at 200 m above
sea level, and one about 10 m high tree at Korazim, at 60 m above sea
level. At. Sh. Manzur and Korazim Z. spina-Christi occurs in addition to
oak. The almost complete absence of Q. ithaburensis and its accompanying
species — with the exception of P. atlantica — contrasts sharply with its
widespread occurrence at the same latitude in lower Golan where an open
Tabor oak woodland extends from Tel Mashnuk to Yehudieh, at altitudes
from sea level to 250 m above sea level (1). There, both geological and
edaphic conditions are the same as those west of the Jordan River and
climatic conditions may also be expected to be rather similar.

There is, therefore, reason to suppose that Q. ithaburensis woodland
occurred in a not too distant past also west of the river; Z. lotus is
believed to be secondary and to have spread only after the destruction of
the forest. This view is confirmed by the mosaic-like pattern of Tabor
oak woodland and Zizyphus scrub in lower Golan where the former is
confined to rocky land unsuitable for cultivation while the latter occupies
the better sites cleared for cultivation (1).

% Contribution from The Volcani Institute of Agricultural Research, Bet Dagan, 1969
Series E-947.
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In progeny testing survival percentage of seedlings under extreme
drought conditions is used as a criterion for assessing drought damage
when other parameters for comparison are not available. When other
parameters associated with drought damage are known, these can be
correlated with survival and general performance under drought. For
example, Bolotin (2) found in very young E. occidentalis seedlings grown
in individual pots in the greenhouse and exposed to simulated drought
conditions that height of stem varied inversely with survival percentage.
Beineke and Perry (1) compared young seedlings of loblolly pine in the
period immediately following transplanting and found a correlation be-
tween rate of transpiration and survival.

There is presently a need to standardize techniques for routine progeny
testing for drought resistance at the seedling stage. In order to simulate
drought conditions, Van Buijtenen (13) constructed plastic roofs over
nursery beds to block precipitation. Franklin (4) covered flats containing
individual pots of seedlings with polyethylene film to reduce evaporation
following stoppage of irrigation. Bolotin (2) studied drought resistance in
E. occidentalis seedlings by enveloping individual containers with airtight
polyethylene bags which were sealed off around the base of the seedling
upon irrigation stoppage.

The assessment of drought damage and estimation of lethal point
have also been carried out in a variety of ways. Franklin (4) tried several
methods of estimating drought damage, including infra-red light and the
passage of electric current through stems of loblolly pines, and came to
the conclusion that the ocular estimate was as reliable as any of the
other methods tried. In eucalypts there is an extra complication, i.e.,
even after most of the leaves are wilted and shed, recovery is possible by
the production of new lateral branches. Bolotin (2), in trying to arrive
at the lethal point in the above-mentioned E. occidentalis study, classified
as dead all seedlings which did not recover within fourteen days following
resumption of irrigation.

Summary

Drought resistance in woody species is a polygenic trait manifested
by morphological and physiological adaptations. In order to carry out
meaningful improvement work for drought resistance as well as for other
desirable characteristics it is important to know the additive variance
components and heritability associated with these characteristics. Such
knowledge can only be obtained by intensive progeny studies on seedlings
from seed collected from individual trees. From such studies it might be
possible to correlate easily identifiable markers with different genetic
components in the make-up of seedlings which in turn could greatly
facilitate future selection work. The need for standardization of pro-
cedures for progeny tests for drought resistance is discussed.

kelereuce«: see p. T6.
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that could be used in the identification of provenances from different
geographical areas. The F.A.O. Wood and Wood Products Division spon-
sored provenance studies in the natural distribution of E. camaldulensis
and these were correlated with the morphological markers described by
Pryor. An analysis of E. camaldulensis provenances under cultivation in
the Mediterranean basin led Karschon, using markers, to conclude that
not all provenances planted there were the best adapted to local condi-
tions. The correlation of genetic markers with provenance can be quite
useful in identifying the seed source for different ecological sites (7).

Less has been done in selection of drought-resistant ecotypes from
within existing populations. The existence of great variability with re-
spect to drought resistance between individual trees within the ‘lost
pines’ seed source was shown by Van Buijtenen (13). In his study he
found variability between open-pollinated progenies from individual trees
that exceeded the variability between seed sources from different areas.
According to his calculations it should be possible to increase survival
rates under drought by ten per cent when selecting the best twenty-five
per cent from within the ‘lost pines’ seed source. He suggested that fur-
ther increases could be obtained by using surviving seedlings for the
establishment of seed orchards and by using controlled crosses. Franklin
(4) compared young loblolly pine seedlings from different seed sources
and found natural variation within seed sources which followed the pat-
tern that would be expected on the basis of natural selection at the seed
source.

For meaningful improvement work, particularly for polygenic qualities
with continuous distribution such as drought resistance, we have to know
the heritability and additive variance components in order to calculate
possible gains to be obtained from selection. Such knowledge is at present
largely lacking for species of trees planted in arid areas.

The Need for Progeny Testing

In order to segregate the genetic from the environmental component
of variation under drought conditions it is necessary to study a large
number of closely related individual trees under uniform environmental
conditions. By so doing a better estimate can be made of the additive
variance components associated with drought resistance as well as with
other qualities.

Success or failure in afforestation work in dry areas is often deter-
mined during the first dry season after planting. Juvenile-mature correla-
tion data for survival under drought conditions are presently not available
for woody species. It seems reasonable to assume, however, that once a
seedling has passed the ‘bottleneck’ period of being established in the
field by developing an adequate root system, it is less likely to be affected
by drought in its subsequent development.
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this pine more drought-resistant than P. pinea and other Mediterranean
pines. Parker (10) who originated the concept of water-retaining capacity
of pine needles and devised special tests to check this capacity, came out
with conflicting results when comparing different pines for this capacity
in that the water-retaining capacity in the mesophytic P. strobus was
higher than in the more xerophytic P. nigra.

Drought resistance has been defined by Hofler (6) as the sum total of
all those factors which enable the plant to persist in dry habitats and
survive periods of drought. These include root penetration, transpiration
regulation, water storage in organs and tissues, development of high
osmotic pressure, better water conduction as influenced by the root
system and the ability to withstand water losses without fatal damage
to the protoplasm. To the above list should perhaps be added another
factor — the ability of plants to withstand over-heating of tissues as may
occur in the areas of contact with the surface soil (5).

The Genetic Aspect

That drought resistance is genetically controlled can be inferred from
studies on ecotypes from dry areas. The existence of more drought-resist-
ant populations of trees in isolated dry areas proves the effectiveness of
natural selection for drought resistance. In his pioneering studies in
loblolly pines from the ‘lost pines’ areas of western Texas Zobel (14)
describes such ecotypes. In plantations in dry sites he found that loblolly
seedlings from the ‘lost pines’ seed source had higher survival rates than
trees from other sources and as good or better rates of growth. Similarly,
numerous subsequent studies on ecotypic variation in woody species
demonstrated that selection pressures in dry sites have produced popula-
tions of more drought-resistant genotypes.

The advantages that could be derived from the use of seeds from such
ecotypes are fully realized today. In this connection, however, a distinc-
tion should be made between vigorous drought-resistant genotypes that
can produce good growth when given the right conditions and such geno-
types which have been suppressed for many generations and have sur-
vived in the dry habitat because of stunted size. A case in point are the
classical experiments of Clausen, Keck and Hiesy (3) in which perennial
plants from high elevations remained stunted when planted in bottomland
sites. Currently the tendency is to plant trees not only from similar
geographical areas but also from the best sites within those areas where
growth potential has not been selected against. In other words, in select-
ing for ability to adjust to drought, one need not forfeit selection for
vigor and growth as well.

To date selection work for drought resistance has consisted mostly of
provenance tests in dry habitats. In E. camaldulensis, one of the major
species planted in arid areas, Pryor (11) described morphological markers
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SELECTION FOR DROUGHT RESISTANCE IN WOODY SPECIES *

By M. BOLOTIN,
Forest Department, Land Development Authority.

Some Considerations in Selection

A tree must possess certain prerequisites in order to be included in an
improvement program for arid areas. First, it has to be able to survive
long periods when there is virtually no available water in the soil ; during
these periods the temperature is often, although not necessarily, high.
Second, the tree should be thrifty in its transpiration requirements in
the wet as well as in the dry season. Not all trees endemic to dry areas
can qualify as truly drought-resistant. The natural distribution of some
arid-area species is only in humid sites such as high water-table areas and
along the course of water-flows. Transpiration rates of some of these
species, and particularly so during the wet season, might exceed rates of
transpiration for mesophytic species.

It is important to note in addition that, although the establishment of
a woody cover in dry areas in and of itself benefits the soil through the
prevention of erosion and in the changing of the micro-environment,
certain species do have more utilization potential than others and are the
ones from which selection is desirable. Too, yields in dry areas would in
general tend to be lower than yields from more humid areas, and there-
fore selection for faster growing trees should be carried out simulta-
neously with selection for drought resistance.

The Nature of Drought Resistance

Most studies on the subject of drought resistance in woody species
stress the complexity of the mechanisms involved. Theoretically, the
ability of plants to withstand drought depends on three capacities : to
absorb water, to reduce water loss, to endure dehydration. Upon observ-
ing the variety of morphological and physiological adaptations to arid
conditions which operate, often simultaneously, in different species of
trees, one can only agree with Kozlowski (8) on the futility of seeking a
single factor making for drought resistance in any species.

An example of the variety of mechanisms operating in different
species of the same genus can be seen in the genus Pinus. In P. densiflora
Satoo (12) found that both reduced cuticular transpiration and a more
extensive and faster penetrating root system made it more drought-
resistant than other conifers. In P. halepensis, in addition to reduced
cuticular transpiration, Oppenheimer (9) found that the capacity to lose
water without lethal damage during extended periods of drought rendered

* Paper presented to the Second World Consultation on Forest Tree Breeding,
Washington, August 1969.
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JOSEPH WEITZ’S CONTRIBUTION TO FOREST RESEARCH IN ISRAFL
By H. R. OPPENHEIMER, Rehovot,

When Weitz, who recently celebrated his 80th birthday, began plant-
ing forests in Palestine on behalf of the Jewish National Fund, just 50
years ago, very little was known about species suitable for this purpose
as well as about silvicultural methods like sowing time, lay-out of nur-
series, planting of saplings (age and spacing) number and time of hoe-
ings, size of planting holes, thinning, pruning, raising of mixed stands, etc.

By trial and error and by planned experiments, Weitz contributed a
very considerable share to the solution of these and other problems and
published his results in due course. An article in the “Bulletin de la
Silva Mediterranea” described his experiments on dune fixation which
were pioneer work on this difficult subject. Later articles published
mainly in “Hassadeh” were devoted to planting methods, with emphasis
upon soil preparation, hole digging in rocky terrain and spacing of plants.
He helped the writer to carry out experiments on planting oak (which
unfortunately yielded poor results) and seed tree selection of Aleppo
pine. On Weitz’s initiative a Forest Laboratory was established at the
Agricultural Research Station at Rehovot in 1941 where 1. Gindel and
the author worked on the introduction of more exotic species, the germi-
nation capacity of their seed and its improvement, cambial activity and
growth of pine, etc. After a visit to Algeria Weitz introduced ridge
planting into semi-arid marginal areas and obtained satisfactory results ;
he also worked on the conversion of Mediterranean maquis and park
forests into stands resembling high forests and interplanted pines into
natural stands dominated by oak. Quite recently he planned and planted
mixed conifer stands composed of Mediterranean pines and Arizona cyp-
ress on terraces near the highway to Jerusalem which are of great
aesthetic value.

On the occasion of his birthday Weitz published a book (in Hebrew)
on “Forest and Afforestation in Israel”, discussing the history of the
forest cover in Israel in ancient times and the achievements over the last
90 years, i.e., since the German Templars began to establish forests near
Haifa on Mt. Carmel.

Although forest research is now mainly carried out by the Ministry
of Agriculture’s Forestry Division at Ilanot, Weitz's former assistants
continue to experiment in the forests of the Jewish National Fund, in-
vestigating, among others, nursery problems and the management of
young and mature stands. As chairman of the Committee for Forest
Research, Weitz also helped to subsidize research in forest entomology,
wood technology, ecology, ete., by making available research grants from
the Forest Department of the Land Development Authority.
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Foreign Relations

Since we last wrote, it was a pleasure to meet here the following
visitors :

Dr. P. Eggl from Austria ;

Mr. J. P. Hauser from Australia ;

Messrs. S. T. Seng and R. Savandy from Cambodia ;

Professor J. Speer and Dr. (Miss) I. Hoffmann from Germany ;

Mr. K. S. Voetberg from Holland ;

Messrs. J. Rodrigo Lopez and M. Molina Petit from Spain ;

Dr. E. J. Gibson from the U.K. ;

Mr. R. K. Winters from the U.S. ;

Messrs. E. Orta and J. Hernandez and six foresters from Venezuela ;

Mr. Tran Van Nao from FAO,

Messrs P. Ettlinger and A. Sommer from Switzerland came for a pro-
longed stay to study our forestry techniques.

Mr. M. Alon returned to Malta to supervise reforestation within the
framework of a Government-sponsored technical assistance project. After
a flying visit by Mr. N. Peled another assistance project was launched
in Chad and as a first stage a forest nursery was established by Mr. Y.
Hatuel.

Dr. D. Heth was awarded a postgraduate fellowship at the Botany
Department, Duke University, Durham, N.C., while Mr. M. Bolotin is
continuing his studies at the Department of Botany of the University of
Massachusetts, Armherst, Mass. Both attended the FAO Second World
Consultation on Forest Tree Breeding at Washington, D.C., in August
1969.

Degrees in forestry were awarded to Mrs. T. Robinson and Mr. M.
Robinson from Haifa (University of Firenze) and to Mr. G. Schiller from
Tel Aviv (Federal Institute of Technology, Zurich). Mr. Robinson is now
with the Forest Department, Kiriat Hayim, while Mr. Schiller works at
the Forestry Division, Ilanot.
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trees were destroyed and began to grow again in a cycle of suffering
from then until today.

b. Afforestation did not exist in Israel. It began in the last hundred
years with the return to Zion renewed. The afforestation of Israel in
its literal and practical definition originated with this movement.

c. The afforestation of Israel played the role of a pioneer in the

conquest of the redeemed land, in making the desert bloom and in the
widespread Zionist settlement.

d. Afforestation in Israel is mainly the exclusive project of the
Keren Kayemeth Leisrael. Were it not for the Keren Kayemeth, it is
doubtful whether it could be carried out at all, and it woud definitely
not have attained the accomplishments which were reached in these
50 years.

The conclusion of 50 years of afforestation work also marks a mile-
stone, which will point the way for the future, for if in the first period
it had to face one problem, that of afforestation, now it is confronted by
many problems that come up in the course of the work, for instance :
tending the forests that existed for many years, assuring their hetero-
geneity for the future, adaptation of forest vegetation for the arid
areas, preparing the tree for better utilization for local needs, increasing
afforestation in areas which are suitable for commercial forests, intensi-
fying technological research in order to decrease the need for manual
labor that is becoming scarcer, increased research in forest sanitation
and spreading knowledge of the importance of the tree of the forest in
Israel among broad circles of pupils in the elementary and high schools
in Israel and in the Diaspora.

The serious afforestation work of an independent body such as Keren
Kayemeth which functions as a representative of the entire Jewish
people, ensures that this work will survive and flourish.

And I wish to conclude and add just one thought : Today there is
great criticism of afforestation within various circles. I have cited the
criticisms in my book but I fear that because of the tendency today to
establish parks in Israel, I must state here clearly that while a park is
not a forest a forest is a park. Therefore, let us not follow this modern
trend which favours parks, and let us not turn from our original purpose
to plant forests. I hope that the Keren Kayemeth will find ways and
means to continue its afforestation efforts at least to the same extent
as in the past years”.

We wish him a happy birthday and many happy returns to see the
blossom of the redeemed Land, the work of his life.

atiOD



LA-YAARAN

THE JOURNAL OF THE ISRAEL FORESTRY ASSOCIATION

Vol. 19, No. 3-4 December 1969

P Ry O e TR T )

EDITORIAL NOTES
Joseph Weitz at Eighty

On the 25th day of Tevet, Mr. Joseph Weitz, president of the Israel
Forestry Association, celebrated his eightieth birthday.

That day marks the 50th anniversary of systematic afforestation in
Israel and also the publication by Massada of Joseph Weitz’'s book,
“Forest and Afforestation in Israel”, which sums up the afforestation
activities in Israel.

Following are extracts from the speech delivered by Mr. Joseph
Weitz at a reception given in his honor : “I say to myself — what is the
purpose of this celebration given for me today. I must admit that it is
not because I have reached my eightieth birthday. I see myself as celebrat-
ing something else. . . I want to point out that the true Jubilee is 50
years of afforestation work by the Keren Kayemeth. Whoever reads my
book can see how I stress the fact that until then there was no afforesta-
tion in the land of Israel, even though many trees were planted in Petah
Tikvah and Rosh Pinah, etc., but systematic afforestation was begun only
when Ettinger joined the Keren Kayemeth, and with the first plan that
I presented to Ettinger in July 1919 that began to be implemented in
December 1919.

I think that it is a great Jubilee for me, but perhaps even more so for
the Keren Kayemeth, for the State and for the country. I must point out
that this undertaking is a unique institution which was founded in this
country, when we returned to the country and to our land. We have seen
the planting of over 90 million trees, covering more than 400,000 dunam
of desolate land, and forests were created which can really be so termed.

I want now simply to read to you several lines from my book. . .
After examining much material in archives, books of the Bible and even
books of the last century. . . I have reached the following conclusions :

a. This land that was promised to the Jewish people into which
Joshua brought them was, for the most part, covered with forests. These
forests went through many changes and transitions : forests were cut
down and were renewed ; woods were destroyed and bloomed anew ;
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Dr. R, Karschon

M. Kolar
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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-
lished 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, Ilanot, Doar Na, Lev Hasharon. The Association does
not hold itself responsible for statements or views expressed by authors of
papers.

RECENT PUBLICATIONS

Available on request from the Forestry Division, The Volcani Insti-
tute of Agricultural Research, Ilanot, D. N. Lev Hasharon :

Leaflet No. 32 : EI Hamma.
Leaflet No. 33 : Distribution of Thaumetopoea wilkinsoni Tams in
Samaria and Judea.

Leaflet No. 34 : Leaf surface temperatures in Calotropis procera
(Willd.) R. Br.

Leaflet No. 35 : References on forestry and forest products — 1968.
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