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Figure 1.
Seedlings of Anabasis articulata (Forssk.) Moq. after: 1— 6 days; 2— 13 days;
3 — 29 days; 4 — 73 days; 5— 105 days. Seeds sown on November 25. Nat. size.
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Plate 1.
Pistacia atlantica at the foot of flat rocks.
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Plate 2.
The first Pistacia tree at base of catchment formed by stony soil.
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Plate 3.
Amygdalus korschinskii at Har Loz.
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WINDBREAK EFFECTS UPON THE MICROCLIMATE
By Y. ZOHAR,
Forestry Division, The Volcani Institute of Agricultural Research, Ilanot.

Abstract

Data from original research in the Besor region of the Negev are
summarized, They show that windbreaks lead to profound modifications
of the microclimate in the sheltered area. The magnitude of these modifi-
cations and their extent depend upon the height and permeability of the
windbreak and upon the distance from the shelter. Reduction of wind
speed causes a decrease of evaporation and, accordingly, an increase of
temperature in the sheltered area. In addition, there is a rise in relative
humidity behind the wind shelter.

The extent of the modifications of microclimate that are of import-
ance to agriculture, amounts to 12 times the height of the windbreak.
These modifications lead to significant increases of crop development,
yield and quality.

AGE AND DIAMETER ESTIMATES IN CYPRESS AND PINE
By J. WEITZ, Jerusalem.

The relation was investigated between numbers of annual rings on
the stump and B.H. In 80% of the trees measured, 3-4 years need to be
added to the age determined at B.H.

Tree diameters at 3, 6, 9 and 12 m height were found to average 85-87,
66, 50 and 33%, respectively of the B.H.D.
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The distribution of Rhamnus in the Negev highlands (Map 2) shows
a marked parallelism to that of the Varthemia montana — Origanum dayi
and Varthemia montana — Pistacia atlantica associations (7) at altitudes
of 400-1,030 m.,

The habitats of the species are drier than those of Pistacia and
Amygdalus. In the Dimona mountains, Har Nes and Har Sagi, dozens of
trees occupy cliffs of less than one hectare. Rhamnus disperma does not
grow in pebbly-gravelly wadis and in most cases does not reach a large
size. It is the most widespread tree among those of the rocky desert of
the Negev and Sinai.

Rhus tripartita (Bernarda da Ucria) DC.

Like Rhamnus disperma, this desert tree is more drought-resistant
than Pistacia and Amygdalus. Zohary (17) points out at its discontinuous
distribution between the Judean desert and Libya as an example of Irano-
Turanian disjunction. Our findings on its distribution in the Negev (Map
2) and Northern and Southern Sinai show that these two separated areas
are in fact connected. The species occurs mainly on deeply fissured lime-
stone and dolomite. In the Judean desert it is associated with Retama
raetam (18) on cliffs of canyons draining into the Jordan Valley. Single
plants grow on the eastern and southern escarpments of the Negev high-
lands and the southern Judean desert. Rhus does not occur in pebbly-
gravelly wadis ; in runnels it grows only when blocky fissured hard rocks
are present, Trees of 2-3 m are relatively rare.

In contrast to Pistacia, Amygdalus and Rhamnus which are deciduous
in the winter, Rhus flushes after the first rain and sheds its leaves ir
the summer.

See pp. 92-98 for maps, plates and references.

THINNING IN RELATION TO TIMBER PRODUCTION
By G. SCHILLER,
Forestry Division, The Volcani Institute of Agricultural Research, Ilanot.

The need is emphasized of proper thinning of forest plantations. This
requires thorough planning according to the timber grades aimed at.

THE PLACE OF THINNING IN SILVICULTURE

By Y. RIVES,
Forest Department, Land Development Authority, Kiriat Hayim.

Various methods of thinning are outlined and the possibility of their
application under local conditions is discussed.
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trees occur near Ein Avdat, Ein Ziq, Nahal Zeitan (east of Shivta),
Nahal Lavan and at the northern edge of Makhtesh Hagadol. The dis-
continuity between the Central Negev and Sinai is even more marked,
the distance from the Negev highlands to Gebel Sahaba (5) being 150 km
to the west. Another group of Pistacia in wadis in the southern Negev
between Be’er Milhan and Gebel Shaira is separated from the highlands
by 80-100 km of reg.

The discontinuous distribution of Pistacia atlantica in the Negev is
mainly the effect of natural factors. Even death of trees is generally due
to natural causes such as floods, insects and lightning. Bedouins of dif-
ferent tribes in Sinai told us about the taboo of cutting trees for fuel. Each
plant suitable for fodder in years of extreme drought, is protected by
this law. We have to look, therefore, at the tree populations as uninflu-
enced by man. The discontinuous occurrences of the species are there-
fore assumed to consist of relics of relatively humid times, when the
distribution was continuous from the eastern escarpments of Upper
Galilee to the Southern Negev and Sinai (3, 6).

Waisel et al. (15) noted in the historical past the occurrence of periods
with a more humid climate than that prevailing today in Northern Sinai.

Amygdalus korschinskii Hand.-Mazz.

This is the common wild almond species of Israel (M. Zohary, per-
sonal communication) ; it is widespread on the steep eastern escarpments
of Galilee facing the Hula valley. There it occurs together with Pistacia
atlantica (18) and forms an important component of the steppe forest
bordering the Mediterranean region (18). Also in the Negev it grows
within the area of Pistacia atlantica (compare Maps 2 and 1). Single
plants were recorded in Nahal Eilot, Nahal Loz and Nahal Elizur in Har
Loz in the same habitats as Pistacia and mostly occupy soil pockets in
flat rocks. Here, many seedlings were found. In pebbly-gravelly wadis
almond is very rare,

The trees closest to those of the Negev highlands grow about 100 km
to the north-east at Har’ Amasa near the forestry station of Yatir. Like
Pistacia atlantica, Amygdalus is considered as a relic from periods with
a more humid climate in the desert. Almond is apparently less resistant
to drought than Pistacia ; therefore, the number of plants in the Negev is
smaller and the connection with the Judean mountains is much weaker.

Rhamnus disperma Ehrenb. ex Boiss.

Rhamnus disperma is a spiny dwarf tree ; in contrast to the above-
listed species it occurs only in the desert. It grows in soil pockets in
cliffs and flat rocks of the Northern Sinai anticlines, the Tih plateau of
Central Sinai and on sandstones and magmatic rocks of Southern Sinai.
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than at the foot of the rock flats. The hard limestone layer may form a
continuous flat with small pockets, or a series of discontinuous flats with
scattered fissures and big soil pockets.

In stony soils derived from the weathering of fissured limestones and
dolomites, the rock outcrops are discontinuous. Most of the area is
covered by stones and soil providing a rough surface with low run-off
constants. According to Shanan et al. (11) run-off from small catchments
of stony soil begins after strong showers of 4-6 mm, while that from big
catchments with the same soil starts only after 10-15 mm of rainfall.
Since the frequency of low-intensity showers is higher in the Negev than
that of strong ones (12), the number of run-off days decreases with
increasing size of the catchment area.

As a result, small quantities of water often reach the small soil
pockets in the flat rocks. The bigger rhizospheres at the foot of the rocks
or in runnels of stony slopes receive less floods but higher quantities of
water can accumulate. In broad wadis with pebbles or gravel fed by large
catchment areas, high quantities of water may be accumulated and
stored (14).

The size of the catchment area for the first trees at the head of the
watercourse is easy to measure. Minimum catchment areas for Pistacia
trees in different habitats can be compared. On stony soils the average
of nine trees is 25 ha while on flat rocks the average of seven trees is
only 0.15 ha.

Reproduction from seed occurs even today in the Negev highlands at
altitudes of 800-1,000 m, but conditions for germination and establish-
ment of seedlings are not everywhere favourable in each year. Seedling
distribution in the above-mentioned three habitats is different ; in soil
pockets among flat rocks there are many seedlings, since there are more
years with suitable water supply for germination and establishment than
in other habitats. However, due to the small volume of the soil pockets,
large trees are of rare occurrence and the surviving trees are mostly
stunted. At the foot of flat rocks the trees dispose of a larger catchment
area, but since the flats include soil pockets, the number of floods provid-
ing water for germination is smaller than that watering small soil
pockets ; meanwhile, the established seedlings develop into large trees.
In wadis, conditions for germination and establishment are the worst
since the pebbly-gravelly ground dries up between floods. The water
storage per unit volume of soil is very small (14) and the flood frequency
is also low. Water erosion is intensive and the trees survive in rows on
the wadi banks,

The distribution of Pistacia in the Negev highlands and the eastern
watershed of the Judean mountains is somewhat discontinuous. Some
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350 mm only in special habitats. Such habitats are runnels (wadis),
ravines, and soil pockets of cliffs (5) where relatively high amounts of
water accumulate in the soil.

New information on these habitats was gained during the vegetation
mapping of the Negev carried out at the Negev Institute for Arid Zone
Research from 1962 to 1967. Descriptions of the distribution and habitats
of several trees in the Negev highlands where annual rainfall is in the
range of 70-200 mm (10), are given below.

Pistacia atlantica Desf.

The species grows in the Negev highlands at altitudes of 600-1,000 m.
About 1,370-1,400 trees were counted in the Negev from aerial photo-
graphs and during field trips. Their mean density increases with altitude
and reaches its maximum (20-30 trees/km?) near Har Ramon and Har
Loz. This increase is related to the orographic effect upon the climate
described by Katsnelson (10). In the central Negev there is a good rela-
tionship between density of Pistacia and outcrops of Eocene rocks (1).

Pistacia grows in three different habitats : small soil pockets in
crevices of flat, smooth-faced rocks ; at the foot of such rocks which
sometimes form cliffs ; and in dry watercourses (wadis).

Many dwarf plants of less than 1 m height, of 3 to 150 years of age,
were found in small soil pockets. They are not shown in Map 1.

At the foot of flat rocks and cliffs, there are 4-5 m high, 600-1,000-
year-old trees. The age was estimated by calculating the mean width of
annual rings. The density of trees was highest in locations where the
area of flat rocks above the trees was greatest.

In broad dry watercourses (wadis) well developed trees occur, some
of which are 15 m high and 2 m in diameter. The number of trees per
length unit of the wadi was higher in catchments consisting of flat rocks
than in those formed by other rock types and soils.

In the above-mentioned habitats, the water supply for each tree is a
function of the volume of the rhizosphere, dimension of catchment area,
annual rainfall and the proportion of run-off reaching the rhizosphere ;
the latter depends upon the run-off constant of the soil of the catchment
and the number of days with run-off.

Among the run-off constants of the rocks and soils of the Negev, that
of smooth-faced flat rocks of the Varthemietum montanae (2,3,4,5) is the
highest and reaches about 100%. There are rock flats where run-off can
be observed even after showers of only one millimeter. The run-off first
saturates the soil pockets and then reaches the area at the foot of the
rock flats. The rhizosphere volume in the soil pockets may be smaller
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rootlets are initiated. The cotyledons shed and the axis continues to
elongate ; several more pairs of primary leaves are formed and the
axillary buds swell (Figure 1).

The seedling morphology of A. articulata resembles that of Haloxylon
persicum Bge. which belongs to the same family and tribe, but top and
root growth of the latter are much faster. H. persicum has horizontal
seeds ; its seedlings have cotyledons of slightly unequal length, a light
pink hypocotyl and shorter and narrower first leaves ; growth from
axillary buds occurs earlier ; the taproot at the seedling stage is devoid
of laterals (Karschon, 1969).

REFERENCE

Karschon, R. (1969) Contributions to the arboreal flora of Israel : Haloxylon persicum
Bge. La-Yaaran 19 : 17-23 (Hebrew), 31-36 (English).

DISTRIBUTION OF INDIGENOUS TREES IN THE NORTHERN CENTRAL
NEGEV HIGHLANDS *

By A. DANIN and G. ORSHAN,
Botany Department, The Hebrew University, Jerusalem.

Abstract
The distribution of Pistacia atlantica, Amygdalus korschinskii, Rham-
nus disperma and Rhus tripartita depends upon the amount of available
water per plant. While dwarf shrubs cover the hilly slopes in the rocky
desert of the Negev and Sinai, trees grow only in ravines and soil pockets
of rock crevices with higher amounts of water storage.

* * *

The existence of trees in the Negev highlands has been noted for
some time but their exact distribution and the factors responsible for
their occurrence were hardly known. M. Zohary (17) recorded some
Pistacia atlantica trees near Be'erotaim and Nakhl (central Sinai).
Eig (8) observed that trees grow in the Edom mountains under climatic
conditions similar to those of the Negev highlands ; scattered Pistacia
atlantica and Juniperus phoenica trees are accompanied there by shrubs
of Artemisia herba-alba.

Eig, Zohary and Feinbrun (9), D. Zohary (16) and Tadmor and
Hillel (13) recorded the existence of Pistacia atlantica, Rhamnus dis-
perma and Rhus tripartita in the Negev. All of these works lack exact
geographical information on tree distribution and habitats. According
to Zohary (18), trees develop in regions with annual rainfall of less than

* Part of Ph.D. thesis of first author.
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THE SEEDLING MORPHOLOGY OF ANABASIS ARTICULATA
(FORSSK.) MOQ. *

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

Anabasis articulata (Forssk.) Moq., fam. Chenopodiaceae, trib. Salso-
leae Moq., is a dwarf shrub growing in stony, gravelly and sandy deserts
of the Saharo-Arabian phytogeographical territory. It is of particular
interest as codominant in the Acacia-Anabasis pseudosavannas of the
Dead Sea region, Wadi Araba, Negev and Sinai. Knowledge of its seedling
morphology is needed to study the dynamics of this and other plant
associations.

The dispersal unit (utricle) is erect, free, with five ovate-orbicular,
striate, membranous, light-colored, 5-7 mm long wings developed from
the perianth. The weight of 1,000 dispersal units is 9.8 gr. The exalbumi-
nous seed is vertical, compressed, lenticular, black brown, about 2 mm
long ; the seed coat is membranous ; the dark green embryo is spirally
coiled. The 1,000-seed weight is 7.2 gr. The species is anemochorous ;
dispersal is in the early winter. Germination is epigeal.

After wetting of the soil strong swelling of the seed occurs within
24 h. The outer layer of the testa is not sufficiently elastic to accommo-
date this swelling and ruptures or peels off ; the inner layer is hyaline
and the enlarged embryo is seen as if embedded in a bubble. Then the
radicle elongates and pushes through the testa. After fixation of the
radicle in the soil the glabrous light red hypocotyl grows upward and
pulls the cotyledons out of the seed coat. It first displays an S-shaped
bend, then straightens and within two weeks reaches a height of about
1.5-2 cm above ground before elongation ceases. The glabrous, light green,
oblong linear cotyledons of equal length straighten and expand and finally
reach their maximum development about three weeks after germination.
At this stage the epicotyl makes its appearance and the opposite linear
first leaves develop. The cotyledons shrink and wilt and the first lateral

* Publication from The Volcani Institute of Agricultural Research, 1970 Series,
No. E-1029.
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