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Figure 1. Distribution of Balanites aegyptiaca (L.) Del.
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Figure 2. Twin embryos of Balanites aegyptiaca
(L.) Del. 35 days after sowing. X 2/3.
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Kafr Shan consists of four hamlets plus a few widely scattered single build-
ings. Hamlet No. 1 is closest to the Rafah-El Arish highway and forms the
original, relatively compact built-up zone with an embryonic road network ; it
serves as a regional centre providing services and a marketplace. Hamlet No. 2,
some 300 m to the west of the centre, consists of a compact cluster of houses.
The outlying hamlets No. 3 and 4, about 1.5 km to the W and SW, respectively,
consist of scattered buildings recalling the typical Beduin encampments (1).

The number of shelters and enclosures of various forms, and its relation to
the number of houses, varies depending upon the type of hamlet. Table 1
(compiled from information obtained from aerial photographs taken in 1968)
shows the ‘urban’ character of the central hamlet (No. 1), with the number
of shelters or enclosures per house amounting to only 0.4; the same ratio in
hamlet No. 2 is rather unexpected On the other hand, the ratio rises to 1.3
and 2.0, respectively, in hamlets No. 3 and 4, thereby indicating the retention of
the ‘rural’ Beduin pattern of settlement.

Table No. 1. — Number of buildings and temporary shelters and enclosures at
Kafr Shan (1968)

Hamlet Number of Number of Number of shelters
No. buildings shelters per building
1 45 20 0.44
2 5 2 0.40
Total 50 22 0.44
3 7 9 1.28
4 3 6 2.00
Total 10 15 1.50
Overall total 60 37 062

At the older and larger settlement of Sheikh Zuweid (Kurum e-Sheikh), 3
km NW of Kafr Shan, the centre or core is clearly ‘urban’ in character, with
a closely built-up zone. The houses almost touch each other along a ‘main
street’ ; there are no courtyards with space for the erection of shelters. Buildings
co-existing with shelters occur in three separate outliers up to 1.2 km from the
centre, while other areas close to the centre are still exclusively occupied by
shelters.

References : see p. 66.



THE SEDENTARIZATION OF BEDUIN IN NORTHEASTERN SINAI*

By R. KARSCHON,
Forestry Division, Agricultural Research Organization, Ilanot.

Knowledge of the sedentarization process of Beduin is of particular concern
to foresters because of its effect on natural resources.

From the point of view of land use, true nomadism (usually based mainly
on animal husbandry) would probably be the lesser evil, grazing and collection
of fuel in a given area being of limited intensity and duration as the nomads
move their flocks over large distances in search of fodder and water. Semi-
nomadism, on the other hand, often constitutes a severe threat to the meagre
desert vegetation; movement of livestock is of limited scope because the
Beduin stay permanently in the same area to look after their fruit crops and
to work their fields in the winter and spring. As a result, intensive exploitation
of the vegetation cover for grazing and fuel may lead to increased wind and
water erosion. Sedentarization, i.e., the abandonment of the traditional Beduin
way of life for permanent living quarters, will be detrimental to the environment
except when accompanied by a change in occupational patterns, when animal
husbandry recedes in importance and outside employment and provision of
services become, in addition to farming, the major source of employment of
the populace. A sustained supply of fuel for domestic purposes will require
either the planting of fuel woodlots or the introduction of alternative sources of
energy, such as the use of petrol.

The sedentarization in northeastern Sinai of Beduin tribes which do not live
in tents, proceeds differently from that of tent-inhabiting Beduin of Israel. The
first stage of sedentarization of the latter usually consists in the erection of stone
or mud brick houses and/or of wooden or tin huts for storing agricultural
produce and implements, while the owner continues to live in a nearby tent (1)
In contrast, the Sinai Beduin move immediately into the building ; the traditional
crescent-shaped shelters (2) or other types of shelters or enclosures are reserved
for the livestock. This co-existence of temporary shelters and enclosures and

permanent housing is illustrated by the examples of Kafr Shan and Sheikh
Zuweid.

The Beduin settlement of Kafr Shan is located 9 km west of Rafah Junction ;
its population numbers about 270. The natural conditions of the area were
outlined briefly in a previous paper (2).

* Contribution from the Agricultural Research Organization, Bet Dagan. 1973 Series,
No. 334-E.
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POLDER AFFORESTATION IN HOLLAND

By E. JOSEPHI,
Forest Department, Land Development Authority, Nahariya.

The creation of new land from water-covered areas — the North Sea, lakes
and rivers — is briefly outlined, and a description is given of afforestation of
polders, with special emphasis on the Ijsselmeer-Polders.

Afforestation forms an integral part of general land use planning and is done
within the framework of the overall development scheme. An increasing part
of the new land is reserved for forestry and nature protection which are believed
to be decisive for improving the quality of life in these areas.

The objectives of afforestation are landscaping, nature management and
timber production. Since the forests are planted on newly created land, planning
and execution of afforestation can follow the most up-to-date ideas and prin-
ciples to obtain a synthesis between often contrasting demands.

A description is given of the forests in Eastern Flevoland (Roggebotzand)
and details are provided on planning, lay-out, species, spacing, planting tech-
niques, maintenance, management and rotation The work of the State Forest
Service (Staatsbosbeheer) and its cooperation with the Development Authority
(Rijksdienst voor de ljsselmeerpolders) is reviewed.

NOTES ON THE DUTCH STATE FOREST SERVICE

By E. JOSEPHI,
Forest Department, Land Development Authority, Nahariya.

The organization, functions and activities of the State Forest Service (Staats-
bosbeheer) are briefly reviewed, with particular emphasis on planning and
management in forestry, nature conservation, landscaping and outdoor recreation.

Data are quoted from the 1972 Annual Report on forest area, timber pro-
duction, forest fires, storm damage, budget, manpower, revenue and expenses.
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by Zacchaeus (Luke 19:4). The pulp and kernel are edible, The so-called
‘zakkum oil' or ‘Zacchaeus’ oil' extracted from the kernel was bought by
pilgrims and much valued as a cure for wounds (5) and for all pains in bones
and joints, being rubbed in at night after a bath (2). Medicinal purposes were
also attributed to the resin exudating from the stem. The root, bark, wood and
pulp are high in saponin and served as a substitute for soap. The timber was
used for inlaying in ornamental wood objects (1). It is hard, heavy and tough
and of an attractive appearance ; it is suitable for tool handles, shafts, posts,
fencing, etc., and is also highly valued for fuel as it gives almost no smoke.

Except for experimental plantations (Ein Gev) the tree has so far not been
usec here for reforestation.

Acknowledgement

Grateful acknowledgement is made to Mr. M. Gal (Glesner), Kefar Ruppin,
for valuable information on the distribution and phenology of the species.

References and illustrations : see pp. 43-46.

FORESTRY AND FOREST EDUCATION IN SWITZERLAND

By A. KURTH
Department of Forestry, Swiss Federal Institute of Technology, Zuerich.

This paper reproduces the text of a lecture delivered by the Author on
March 16, 1973 at the Technion — Israel Institute of Technology — at Haifa.

After outlining the history of Switzerland’s forests the Author describes the
basic elements of federal forest legislation and lists some statistics on the forests
of his country. He emphasizes the numerous direct and indirect benefits derived
from the forests in relation to the increased concern over the quality of the
environment.

A short description is given of forest education at the E.T.H. (Federal
Institute of Technology). The Author underlines the close connection between
biological-ecological and economic considerations in all aspects of sylviculture
and forest management.
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VIII. (a) Floral biology. No information.
(b) Hybrids. No information.

(c) Seed production and dispersal. Seed ripening and dispersal occur from
the late winter to early summer. The average fruit weight is 3.3 gr. The kernels
are 2.0-3.1 (2.5) cm long and 1.2-1.5 (1.4) cm wide; the 100-seed weight is
221-245 gr. Fresh seeds have a moisture content of 28%

(d) Viability of seeds; germination. No pretreatment is required when fruits
or seeds are sown in the summer or autumn, but dormancy occurs in the
winter. Immersion of seeds in water at room temperature for 24 hr improves
the germination rate. About 70% of the seeds are viable ; nursery germination
reaches 40-60%.

(e) Seedling morphology. The embryo is ovoid: the cotyledons are thick,
oblong, plano-convex. Germination is hypogeal. The primary leaves are opposite,
shortly petiolate, up to 1.8 cm long. Polyembryony was found to occur (Figure 2).

(f) Effective reproduction is by seed or root suckers.

IX. (a) Animal feeders or parasites Insects associated with the species are
Phtorimaea ochrodata (Gelech.) and Lita ochradeta (Tortric.) (J. Halperin).
Rodents and birds are known to feed on the fruits (4).

(b) Plant parasites. No information.

(c) Diseases. No information.

X. History. The species belongs to the Sudanian element which was probably
widespread here during the Oligocene and Miocene but retreated during the
Pliocene ; its present range in the Jordan Rift Valley is due to the persistence
of suitable conditions for growth — high temperatures and adequate moisture
in well watered oases (6).

According to Hasselquist (5) the tree was frequent around Jericho (‘in
campis juxta rudera urbis Jericho adeo est frequens’). Even at the end of the
last century it was more common than at present; for instance, a dense grove
of B. aegyptiaca, Ziziphus spina-Christi and Acacia raddiana was recorded
between Ain Duk, Ain es Sultan and Jericho (1). Zakk@mat Sirhédn (‘the
zakkGm tree of Sirhan’) north of Jericho recalls an Arab hero killed by the
Adwan. Other place names south of Wadi el Malik and noted on the P.E.F.
maps are Makhadet ez Zakkimeh (‘the ford of the zakkim’), Tell er Zakkiimeh
(‘the mound of the zakk(im tree’) and Wadi Umm Deraj ez Zakk(m (‘the valley
with the steps of the zakk(m tree’) ; another name not marked on the map
was Halsh ez Zakk(m (1).

The species is usually identified with the biblical ‘tzori’ (Genesis 37:25,
etc.). Hasselquist (5) believed it — probably wrongly — to be the tree climbed
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Convolvulus glomeratus, Abutilon hirtum and a fair number of Saharo-Arabian
perennials ; the cover was 60% (6). A sample from the Ghor el Auja (north of
Jericho), on alluvial soil, showed the following composition (3) :

Z. spina-Christi 23 Plantago ovata +
B. aegyptiaca 12 Spergularia diandra >
Solanum incanum “ Aizoon hispanicum +
Ephedra alte + Anthemis sp. g

(cover 20%)

IV. " Response to biotic factors. The species coppices freely after cutting. It
is most resistant to fire, with new twigs being formed on injured branches.
Camels and goats feed on the twigs and fruits, thereby assisting in the dispersal
of the species. On cultivated land the tree persists thanks to its deep roots and
vigorous regeneration after cutting and lopping.

V. (a) Gregariousness. The species occurs singly or in small groups formed
by root suckers or regeneration from seed. At Kefar Ruppin (south of Maoz
Hayim) about 40 trees grow on an area of some 250 m?®

(b) Performance in various habitats. A tall shrub or low tree usually not
exceeding 4-6 m in height in the Lower Jordan Valley At Kefar Ruppin, 2-3-
year-old coppice shoots had a height of 1-3 m. Trees planted next to an irrigated
lawn at Rehovot reached a height of up to 9 m at some 30 years of age
(I. Gindel).

(c) Effect of frost, drought, etc. Temperature requirements throughout the
year are probably high and the thermophilous species may be expected to be but
moderately frost-resistant. Its growth in oases, outlets of broad wadis and land
with high watertable points to its high moisture requirements.

VL. (a) Morphology. No information.
(b) Mycorrhiza. No information.

(c) Perennation ; reproduction. An evergreen macrophanerophyte. Reproduc-
tion is by seed, coppice and root suckers.

(d) Chromosomes. No information.

(e) Physiological data No information.

VIL.  Phenology. The species is evergreen ; leaf shedding is strongest in the
hot season but low temperatures also cause many leaves to shed. Flowering occurs

in the summer and persists until late in the autumn ; fruit ripening and dispersal
are from winter to early summer.
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II. Habitat. (a) Climatic and topographical limitations. Climatic data of
stations representing the range of the species in the Jordan Rift Valley are given
in Table 1. All of the area belongs to Emberger’s ‘étage méditerranéen
saharien’. The summer is hot and dry while the winter is mild ; the scarce
rainfall is not representative of the moisture requirements of the tree due to its
occurrence in depressions, on land with a high watertable and in spring-fed
oases.

(b) Substratum. The species appears to be indifferent to soil conditions but
avoids saline soils. Most of its occurrences in the Jordan Valley are on various
alluvial-colluvial soils and on sierozems formed from Lissan marl sediments.
Most of the soils are loamy and highly calcareous.

III. Communities. The species forms part of the Ziziphus spina-Christi-
Balanites aegyptiaca association (class Acacietea raddianae) which is well repre-

sented in Ghor es Safi, Ein Gedi and Nimrin. In the north the association
becomes gradually impoverished (6)

Table 1

Climatic Data

Beit Shean Jericho Sedom
32° 30 N 31° S’ N 31° 02’ N
35° 300 B 35° 21" E IR
—120 m —260 m —380 m
Mean maximum temperature
of hottest month (°C) 36.4 38.8 40.5
Mean minimum temperature
of coldest month (°C) 7.8 9.8 10.9
Mean relative humidity (%) 58 49 43
Mean annual rainfall (mm) 320 143 51
Continentality (%) 329 35.1 383
Emberger’s “‘quotient pluvio-
thermique” 37.9 16.6 58
Thornwaite’s moisture index —42.6 —535

In a sample record from the Dead Sea oasis of Ein Gedi, on colluvial grey
soil mixed with gravel, the species collected were Ziziphus spina-Christi, Moringa
peregrina, Balanites aegyptiaca, Salvadora persica, Maerua crassifolia, Ochradenus
baccatus, Calotropis procera, Solanum incanum, Cassia italica, Cenchrus ciliaris,
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL
BALANITES AEGYPTIACA (L.) DEL.*

By R. KARSCHON,
Forestry Division, Agricultural Research Organization, Ilanot.

A thomy shrub or tree of up to 6 (9) m height with a fluted bole. Bark grey
to dark brown with long, deep, wide, vertical fissures. Stems much branched ;
branches slender, spiny. Branchlets terete, yellow green, mostly hairy; spines
axillary, simple, straight, 1-3 cm and more. Leaves alternate, petiolate, 2-foliate ;
leaflets 1-3 X 0.6-1.0 cm and more, petiolate, usually coriaceous, pubescent,
ovate to orbicular, obtuse. Flowers axillary, sub-sessil, yellow green, 0.8-1.2 cm,
in cymes of 3-5, hermaphrodite. Sepals 5, 4 mm, oblong, pubescent Petals 5,
longer than sepals, greenish, linear oblong, glabrous. Fruit a I-celled, 1-seeded
oleaginous drupe, 2-3 X 1-1.5 ¢m and more, ovoid-ellipsoid, fleshy, blue green
turning yellow.

Wood ring-porous (pores more numerous in earlywood than in latewood).
Pores in short radial multiples and in clusters, medium-sized, maximum tangential
diameter 145 microns ; pores in latewood few and scattered. Vessels with simple
perforations ; pits alternate, small. Wood parenchyma diffuse, in numerous
crowded uniseriate lines, reticulate. Rays homogenous, up to 15 cells wide, up
to 2 mm high ; ray-vessel pithing fine, short oval in outline. Fibres with bordered
pits. Vasicentric tracheids and rippie marks present.

Vernacular names : Jericho balsam, soapberry tree, desert date; zakk(m
(Arabic, Hebrew).

Native. Locally not rare in the Jordan Rift Valley.

. Geographical and altitudinal distribution The species is relatively abun-
dant in the Lower Jordan Valley (Jericho). It extends southward to the Dead
Sea oases and Wadi Araba south of Ein Hazeva (30° 47° N) and northward to
the Middle Jordan Valley where it reaches the northernmost point of its general
range south-east of Maoz Hayim at 32° 29’ N (4). Its altitudinal range is from
380 m below sea level to about 200 m above sea level (Figure 1).

The general distribution of B. aegyptiaca is Omni-Sudanian and includes
tropical and subtropical deserts and savannas from Tanganyika and Guinea
through the western and central Sahara, Egypt, Yemen and Iran to the dry
parts of India and Burma (‘B. roxburghii Planch.”).

* Contribution from The Agricultural Research Organization, Bet Dagan, Israel. 1973
Series, No. 1371-E.
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DAVID BEN-GURION

On 1 December 1973 David Ben-Gurion, architect of the State and its first
Prime Minster, died.

Here are extracts from some of his speeches on afforestation :

“ . The land’s greatest and most important treasure is its fertile soil. . . This
fertile soil lays ruined and robbed of its treasure in most parts of the country and
it can be restored in one way : by planting trees; not thousands of millions, but
tens and hundreds of millions of trees. The small remnant of fertile land which is
left, will barely serve our generation. It is up to us who redeemed and freed the
land, to prepare now for the future generations : we must increase the productivity
of our land on a wide scale. That is to say — planting with a capital “P". We
have to plant at least one hundred million trees over an area of 5 million
dunams”.

“Massive planting will provide the two basic needs of building the State :

a. It will rebuild and refurbish the soil and restore to our land its fertility,
in the hills and in the valleys. It will stop erosion and the denudation of the hill-
sides ; it will arrest the movement of sands. It will increase the moisture in the air
and attenuate the climate. It will enable rainwater to infiltrate into the ground.

b. It will facilitate distribution of the population over all parts of the country
according to security and settlement considerations and will eliminate overcrowd-
ing in a few large urban areas.

“We must plant trees on all of the mountains and on the slopes. We must
cover the uncultivable hills and ground with saplings : the sands of the coastal
plain, the Arava, east and south of Beersheva, from the northern wastelands to
Eilat in the south. We must also plant trees in avenues, along all our roads, high-
ways, city streets and country lanes ; around civilian and military buildings and
installations, not to mention planting along the borders.

“We will restore the ancient greatness and glory to our mountains, fertility
to our lands. We will enrich future generations by giving them one of the most
necessary and dear natural resources — trees’.
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