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Sand dune fixation south of Beersheba (Tamarix aphylla).
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Tamarix aphylla (L.) Karsten, (Thuja aphylla L. 1755-1759
Tamarix orientalis Forsk. 1775 Tamarix articulata Vahl 1781
Tamarix Atle Alpini 1735.)
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Fig. 3. Variability of the aridity boundary in the Beisan region.
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL

Reprinted from La-Yaaran
Edited for the Israel Forestry Association by
J. KAPLAN and R. KARSCHON
Parts are now available dealing with Acacia raddiana Savi and A. tortilis

Hayne; Calligonum, comosum L'Hér.; Hyphaene thebaica (Del.) Mart.; Pinus

halepensis Mill.; Temariz aphylla (L.) Karst.

Each part is an account of the main ecological and biological characters of

the species, much of the material being published for the first time. Sub-

sequent parts on other species will be issued as they are prepared.
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VARIABILITY OF THE ARIDITY BOUNDARY IN ISRAEL
By E. GANOR,
Department of Geography, The Hebrew University, Jerusalem.

The need for a correct definition of the aridity boundary is an old problem which
1s being studied by scientists from various fields such as agriculturists, biologists,
geographers and climatologists. For the purpose of this paper, Thornthwaite's me-
thod was selected, in which the aridity boundary is defined by the value Precipita-
tion-Effectiveness (PE)—16 (Thornthwaite, 1931). The basic assumption used in
this method is that the aridity boundary (PE-16) is the line delimiting the area
where unirrigated farming is possible,

Fig. 1 shows the annual boundaries of aridity in Southern Israel for the period
1940/41 — 1959/60, i.e. 26 boundary lines corresponding to 26 rainfall years are
shown, delimiting the region where variations in the boundary of aridity occur
(p. 140).

It may be observed that in 75% of the cases this region is a strip about 40 km.
wide in the west, narrowing towards the east. South of the Hebron Hills it is about
18 km. wide.

The region of these variations is limited in the south by a line passing south
of Nir Yitzhak, Gevulot, Zeelim, Beer-Mashash, 18 km. south of Beersheba, Dimona,
Kidod Mountain (near Rosh Zohar) and reaching Jericho. In the north it is limited
by a line passing south of Gaza, through Sa'ad, Tequma, Bet-Quama, continuing
parallel to the Armistice Line to couth of Samoa (Eshtamo'a); from there the line
continues about 7 km. west of Jericho.

The map shows the existence of a region where the lines converge, which is
therefore called the “frequent region".

The southernmost line is that of 1944/45 which was a favourable year, while
the northernmost line is that of 1959/60, a dry year.

From the description and the map, it is clear that the aridity boundary is not
a permanent line, but varies from year to year. The distribution of the annual
boundary lines shown on the map is asymmetrical. This asymmetry is expressed by
the fact that the ‘frequent region' is closer to the south of the region of variations, i.e.,
in favourable years the boundary does not move southwards as it does northwards
in dry years.

This fact is of prime importance for all phases of agriculture and land-use
planning.

It shows that even regions well to the north of the “frequent region” of the ari-
dity boundary may, in some years, be included within the arid zone of the country,
thus making highly questionable successful farming of this area in certain years.
Within the region of variations, therefore, successful unirrigated farming is not al-
ways to be expected.

It is worth noting that the region of variations of the aridity boundary, when
projected on a vegetation map of Israel, was found to correspond closely to the
Irano-Turanian phytogeographical region.
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species ot Tamariz are of common occurrence. This is supposed (Waisel 1960) to
be mainly due to the following factors: (1) Seeds loose their viability within about
40 days after ripening, and as the time from ripening to the rainy season is over a
month, most seeds will loose their vitality before the first effective rainfall. (2) The
slow seedling development of T. aphylla seems to cause the death of those seedlings
which developed with the first rains. (3) Salinity constitutes another factor sup-
pressing reproduction by seeds. Besides decreasing the growth of the seedlings it
also diminishes the germination rate.
(e) B8Seedling morphology. See fig, 1.

(f) Effective reproduction. Vegetative propagation of T. aphylia is most ra-
pid, easy and widely used. Cuttings are relatively resistant to desiccation; a loss
of water down to 70% of the initial weight of the cuttings does not affect their
rooting ability, whereas higher losses have an adverse effect.

Rooting of cuttings differs in various soils. Sand and terra rossa are more ‘a-
vourable for rooting than the compact and slightly saline loess. The lowest amount
of available water in the soil enabling rooting is about 14% of the total available
moisture in both heavy and light soils. This indicates an advantage of the light solls
over the heavy soils under equal rainfall conditions,

Saline solutions reduce both rooting and growth of T. aphylia cuttings. The
upper limit of salt concentration for rooting and growth is about 0.2 M NaCl solu-
tion. At higher concentrations (0.3 M and 0.4 M NaCl) some growth but no rooting
takes place. Thus rooting and growth appear to be equally affected by lack of
water and/or by increase of sa'inity.

The litter of Artemisia monosperma and T. aphylla has no effect on the rooting
or growth of T. aphylla cuttings.

An optimum growth curve with a peak between pH 5-7 is exhibited by the
plants. Under extreme pH values, T. aphylla produces abnormal shoot forms with
leaves 3-4 mm. long, a phenomenon most unusual in a plant termed ‘aphylla’,

I1X. (a) Animal feeders or parasites. About fifty species of insects are asso-
ciated with Tamariz (Bytinski-Salz p.c.); they include many borers, scale insects and
other groups. Only two species can be considered to be of practical importance:
Steraspis squamosa Klug. and Opsius Lethierryi (cf. Kaplan 1958). Eriophyes tlaiae
Trab., a gall mite, is reported to produce the typical galls on T. aphylla trees in Al-
geria (Trabut 1927); according to Bytinski-Salz p.c., an undefined Eriophyes also
produces galls on T. aphylla trees in Israel,

According to Bodenheimer (1935), the Manna of the Bible is produced in the
Sinai desert by a sweet excretion from the Coccid Trabutina mannipara on various
species of Tamariz,

(b) Plant parasites. No information,

fe) Diseases. No information.
X. History. Mostly unknown. However, T. aphylia is mentioned several times in
the Bible probably under the name “Eshel”,
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Chlorides usually make up an important part of the soluble salts added to the
soil under the three canopy. The chloride content is from two to six times higher
than in the open. Even young trees have an effect on soil salinity. In arid zones, due
to the lack of leaching, the total amount of soluble salts in the soil increases with
the age of the trees.

VII. Phenology. Two periods of growth occur, one in the early spring (March),
the other in the late summer (September-October). Flowering takes place around
August.

The cambium of T. aphylla remains active almost throughout the year. Diffe-
rentiation of the growth ring begins in August-September. Cambial activity is parti-
cularly low prior to the formation of the new growth ring. Some trees tend to form
two rings each year.

VIlI. (a) Floral biology. No information.

(b) Hybrids. No information.

(¢) BSeed production and dispersal. No information.

(d) Viability of seeds, germination. Though large quantities of mature and
Vviable seeds of T. aphylla are produced and dispersed annually, no seedlings or ger-
minating seeds were observed in the field (Waisel 1960), although seedlings of other

o' 40 Days a7 120 Days

4om

4

Fig. 1. Seedling morphology of T. aphylla.
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sometimes of irregular form and quite often with tail-like ends. They contain living
protoplasts with nuclei, and stay alive for prolonged periods. Fibres as old as
eighteen years were reported to be living (Fahn and Arnon 1963).

(b) Mycorrhiza. No mycorrhiza was detected on rodbts of T. aphylla growing
in various habitats of the Negev.

(c) Perennation; reproduction. Longevity is difficult to estimate; trees as old
as 150 years were found on sand dunes in the central Negev. Reproduction is by
seeds and by cuttings.

(d) Chromosomes. The chromosome number, counted on pollen mother cells,
18 2n = 24.

(e) Physiological data. The yearly curves of transpiration and relative trans-
piration are characterized by two maxima, one in the early spring and the other in
the late summer. These maxima overlap with the maxima of observed growth inten-
sity and of cambial activity. Differences between transpiration rates of adult and
young trees were not observed. Mean annual transpiration was found to be about
350 mg./gr. f.w./ h. (Waisel 1960. Thus T. aphylla cannot be considered as a water
spendthrift; in relation to its high growth rate, its transpiration coefficient seems Lo
be low.

water absorption by the aerial organs of T. aphylla does take place, but rela-
tively high quantities of water can be absorbed only under very high saturation
deficits and over a long period of continuous exposure (Waisel 1960). However,
under field conditions, the time during which the twigs are exposed to moistening is
too short and the saturation deficits are much too low to enable a considerable up-
take. Still, as 7. aphylla is most sensitive to a reduced water content in the twigs
(Waisel 18959), water absorption by aerial organs may be of use to the plant to
overcome sub-lethal water deficits.

Fog precipitation has been observed in a region as arid as the Negev (Walsel
1961), it is more pronounced under the canopy of T. aphylla than under other tree
species in this area. Due to the presence of hygroscopic salt erystals, the tree preci-
pitates not only fog but also atmospheric humidity which is below the saturation
level.

According to Waisel (1961), saplings of T. aphylla seem to be quite sensitive
to the presence of NaCl in the soil solution and die when the concentration of the
solution is raised to about 0.5 M — 0.7 M NaCl. However, growth is depressed even
by irrigation with a 0.1 M NaCl solution. No increase in plant weight is obtained
under irrigation with a 0.3 M NaCl solution.

Salt excretion by T. aphylla takes place on non-saline as well as on relatively
saline soils, but the excreted salts differ in composition. White tasteless crystals,
mostly carbonates, accumulate on the shoots of trees planted on non-saline sand
dunes, whereas trees in the same area growing on saline loess, excrete mainly NaCl

Most of the ions applied to the roots are excreted after some time by the shoots,
but the ratios between them may differ, Thus, only to a certain degree may the
analysis of the excreted salts help to estimate soil salinity.
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III. Plant communities. In Israel, T. aphylla is widespread, being common in the
coastal plain and the Negev. In the latter region it is mostly confined to two habitats.
In wadis, it is often found together with Zizyphus spina-christi, Tamarix gallica,
T. jordamis, Acacia tortilis and A. raddiana; on sand dunes and sandy loess plains

1t occurs within the area of natural plant communities dominated by Artemisia
monosperma.

Salinization and accumulation of organic matter in the soil under the old trees
of 7. aphylla have a marked influence on the surrounding vegetation. No plants of
any kind grow under the canopy of large trees even in rainy years. At the periphery
— still under the partial influence of litter and water dripping from the canopy —
halophytic and ruderal species appear; these include Mesembryanthemum nodi-
florum, Pteranthus dichotomus, Bassia muricata, Chenopodium album and Malva
parviflora (Litwak 1957).

1V. Response to biotic factors. T. aphylla usually is not grazed by sheep or cattle.
However, when forage is in short supply, it is grazed by camels. Grazing or pruning
Will result in abundant growth of new branches. A similar effect is seen in trees
strongly injured by locusts.

V. (a) Gregariousness. Isolated occurrences of single trees are conspicuous in
the northern Negev. Dense stands may occur in wadi beds and on alluvial fans in
the south.

(b) Performance in various habitats. No information.

(¢) KEffect of frost, drought, wind, etc. T. aphylla is damaged by coastal winds
carrying salt spray. In experimental plots on the coast of Mikhmoreth it was found
that out of eight indigenous Tamcriz species T. aphylla was the most sensitive.
Therefore, this tree cannot be considered as an efficient windbreak along the sea
coast. Under inland conditions it could, however, be used as a good windbreak,

Vi. (a) Morphology. The root system of 7. aphylla is very extensive. Shallow
horizontal roots up to 34 m. long were observed on sand dunes; the vertical root
system may reach a depth of about 10 m.

The green twigs as well as the minute leaves are covered with numerous salt
glands. The location of the glands can be recognized because of the cover by salt
crystals. A gland consists of six small cells with a dense protoplasm and with no
Visible vacuole. The salt glands as well as the numerous stomata are partly sunken.
No satisfactory explanation has yet been given of the salt excretion process.

The wood anatomy has been studied by Fahn (1958). The wood is diffuse- to
semi-ring-porous and growth rings are distinguishable, Vessels are either solitary
or in multiples of mostly 2 to 3; the parenchyma is storied, paratracheal and vasi-
centric. At the end of the growth ring the parenchyma cells are flattened tangen-
tially. All parenchyma cells store starch. The heterogeneous rays widen prominently
at the borders of the growth rings. The ray cells as well as the fibres also store
starch. The starch content undergoes seasonal changes; scattered cells containing
tannin are also observed. Fibres are of various shapes, sometimes spindle-shaped,
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL:
TAMARIX APHYLLA (L.) KARST.

By J. FRIEDMAN and Y. WAISEL,
Department of Botany, Tel Aviv University.

Tamariz aphylla (L.) Karsten (Thuja aphylla L. 1755-1759; Tamariz orientalis
Forsk. 1775; Tamarixz articulata Vahl 1781; Tamariz Atle Alpini 1734).

‘I'ne tree is of moderate size. Crown habit is spherical and strongly varying in
size; old trees reach a height of about 8-11 m.; twigs are mostly greenish-grey and
leatless. Stem diameter at breast height may reach 40-60 cm. The bark is greyish-
brown.

Vernacular names: Athel tree, jointed tamarisk; tarfah, athl (Arabic); eshel
haprakim (Hebrew).

Native. Common in southern Israel and the Negev.

1. Geographical and altitudinal distribution. T, aphylla has a very wide range of
distribution in North Africa and in Western Asia. It is also found in South Africa
together with T. austro-efricana Schinz and other Tamarir species which taxonomi-
cally are closely related.

T. aphylla was considered by Eig (1931-1932) as a Saharo-Sindian species pene-
trating into the Sudano-Deccanian region. Zohary (1950) regards it as a Saharo-
Sindo — lrano-Turanian species. However, its occurrence together with many Suda-
nian species, its high temperature requirements, its phenological behaviour and
rhythm of cambial activity (Fahn 1958) and its ability to reproduce from seeds only
under certain conditions of summer rains, suggest its semi-tropical — more exactly
— Sudanian origin (Waisel 1960).

Owing to its easy vegetative propagation, the tree has been widely distributed
since ancient times, and during the last years has been extensively used for affores-
tation of arid habitats all over the world. In Israel the tree was not observed at
altitudes above 300 m., probably because of its narrow amplitude of temperature
tolerance.

Il. Habitat. (a) Climatic and topographical limitations. T. aphylla grows well
in desert regions with an annual precipitation as low as 100 mm. The annual eva-
poration potential in its natural habitats in Israel may reach about 1000-1300 mm.
(Ashbel 1951). Its presence depends on edaphic as well as on topographical condi-
tions; on non-sandy soils it is mostly confined to depressions.

(b) Substratum, The trees occur over a wide range of different soils: on
sand dunes, sand fields, sandy loam, heavy alluvial soils, and on somewhat saline
goils. There is a marked influence of Tamariz trees on soil composition, especially
on soil salinity. According to Litwak (1957), mean values of total soluble salts under
the canopy are twice to three times as high as mean values in the open. Total
soluble salts decrease with increasing depth.
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nal Committee on Biological Control which took place in October at Tempio
(Sardinia).

YEHUDA PANCEL, 1915—1963

The Israel Forestry Association mourns the untimely and sudden death of
Mr. Yehuda Pancel which took place in Nathanya on November 5, 1963.

Born in Hungary, Yehuda Pancel came to this country in 1936. In 1949, he
joined the Ministry of Agriculture to become secretary of the Department of Forests
at llanoth. In 1959, he was transferred to the Forest Department, Land Develop-
ment Authority, where his post included both secretarial and technical duties.

As early as 1949, Yehuda Pancel was appointed secretary of the Israel Forestry
Association, an office he held without interruption until his death. During these
fourteen years he became one of the moving spirits of our Association and helped to
Initiate and carry out many of its activities, On many occasions he represented our
Association and brought to the meetings of the Permanent Committee and the va-
rious events he helped to organize his long experience and sound judgment. In all
these activities he was the champion of a bold and forward-looking policy, conti-
nually emphasizing the need for new approaches and fast actions.

A man of wide culture, Yehuda Pancel had a profound understanding of human
problems which endeared him to all who came in contact with him. His memory will
remain ever fresh in the hearts of all his colleagues and of the Israel Forestry
Assoclation which owes him so much.
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EMBATTLED PINES

Year after year, endeavours are made to control the pine processionary cater-
pillar (Thaumetopoea wilkinsoni) first reported here in 1937, and so far the results
of the last years have been worth the efforts and the money spent. Not only was
its northward progress towards our main pine areas arrested, but also within its
area of distribution considerable decreases in population were achieved by both
mechanical control and spraying by hand and from helicopter with Bacillus thurin-
giensis, This year, particular attention will again be given to the control of the pest
In forest plantations and outside the forest to reduce increment losses and to open
the forested areas to a wide public for recreation and tourism.

So far, no efforts were made to investigate the possibility of control of the pine
shoot moth (Evetria buoliana) whose damage, although less spectacular, may well
be of more lasting economic importance, since it impairs the form of the trees by
successive destruction of the terminal shoot leading to deformations of the leader
and crooked growth. It is hoped that in the near future funds will be made available
for research on this important pest whose injury, although not lethal, cannot be
overcome by the trees.

Although thorough research and practical means to control the Aleppo pine scale
(Matsucoccus josephi) are already available, this pest should not be dismissed lightly.
New outbreaks are liable to occur, and mortality of mature trees reported in a few
instances shows that the insect may still constitute a menace to the very existence
of our forests.

WITH AN EYE ON TOMORROW

The reception foresters from abroad are given in Israel is no mere gesture.
On the contrary, we always are glad to receive visitors, to show them around, to
answer their questions and to take advantage of their observations. Afforestation in
this country is a reality, but many of our guests come with an eve on tomorrow
when large-scale projects will be launched in their countries. Israel may not be
able to give much advice, but often our techniques, problems, achievements and set-
backs may prove valuable when similar situations arise.

Space does not allow us to list all those who visited us during the last months,
but mention should be made of Mr, O. A. Moretti from Argentine, Messrs. F. Mozaf-
fari, H, Ebrahimi and A. Nasr from Iran and Messrs. C. Metin, Y. Acar and ten
foresters from Turkey. The importance our work presents for Central America
was lllustrated by the interest shown by Messrs. R. Dario Ayala, J. Puga Arguello,
G. Barragan and L. Benitez from Ecuador and Mr. J. Cajute from Haiti.

Although international collaboration in forestry is already on sound ground, it
was gratifying to note that this collaboration may also include the biological control
of forest insects. This was reported by Mr. J. Halperin, Ilanoth, who attended the
session of the Working Group on Mediterranean Forest Defoliators of the Irternatio-
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EDITORIAL NOTES

THE TURNING POINT

After several drought years, the rains came early this season and again brought
some greenery to the parched plains and mountains of the Negev. After a long, hot
summer, heavy downpours falling as early as October were followed by abundant
rains in November and December, and in most parts of the country precipitation
during these months was well above the average.

Foresters were fast to take advantage of the rains, and large-scale plantations
are again being carried out both in the north and the Negev. The early rains came
as a blessing to last year’s plantings and may well help to achieve high rates of
survival and growth of the plantations undertaken this winter,

However, the general contention is that careful attention be given to the erratic
character of precipitation in this country. It is well realized that one favourable
rainfall year may not be enough to reverse the trend towards progressive desiccation
in the south revealed in J. Kaplan's paper in vol. IT of Contributions on Eucalypts
in Israel. As shown by E. Ganor’s research reproduced in this issue of La-Yaaran,
fluctuations of the aridity boundary make a large part of southern Israel a transi-
tion zone between the desert and the sown, where failures of un-irrigated agricul-
ture — and forestry — are constantly liable to occur because of oscillations in the
yearly amounts of rainfall.

Against this background it is gratifying to note the favourable results reported
by Kaplan with Bucalyptus occidentalis Endl. which was shown to be well adapted
to low rainfall and therefore is to be preferred to E. camaldulensis and E. gompho-
cephala for afforestation in the northern Negev.
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