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Methods of cultivation. The importance of depth of cultivation is stressed, Site
preparation is done one year prior to planting. Cultivation of young - plantations is
continued until the canopy closes. In the past, dense spacing was practiced, but now
larger planting distances are used.

Sand dune firation. Fixation of moving sand dunes by planting conifers as
practiced near Tioropinsk is described. The nursery is established within the dunes.
The land is divided into blocks of 250x250 m. separated by 15 m. wide firelines. The
spacing of the plants in 2-3m. between rows and 70 em. within the rows. 40 cm. deep
planting holes are opened with a heavy spade. The stock is 20 cm. high and the roots
are 40 cm. long; no root pruning is practiced neither in the nursery nor prior to
planting. Although there are 3-4 rainless months, survival is almost 100%. Best re-
sults are obtained on deep sands.
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NEW DEVELOPMENTS IN DRY ZONE AFFORESTATION IN
THE SOVIET UNION
By CH. BLASS,
Afforestation Department, J.N.F., Eshtaol.

Last summer, the author participated in a study tour to the semi-arid and arid

areas of the Soviet Union sponsored by FAQ. This paper summarizes some of his

impressions.

Mechanization. Most republics of the USSR have forest research institutes with

special sections devoted to problems of mechanization of various phases of forestry
work. In addition to maintenance duties of existing equipment, these sections plan,
devise and test new or improved implements suitable for widely differing conditions.
Many new tools manufactured locally were seen which are to be mass-produced
if their performance will be satisfactory. Particular mention is made of some imple-
ments such as mountain cultivators for work on rocky soils, planting machines for
very moist soils, rooters and terrace cultivators.
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Fig. 2
Seedling morphology of C. comosum.
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IX. (a) Animal feeders or parasites. The following insects have been observed
but not identified: insects causing gall formation on twigs, wood borers, termites
on roots, insects in the dispersal unit destroying the embryo and thereby reducing
the percent of viable seeds by 509 and more, etc.

(b) Plant parasites. No information.

(¢) Diseases. An un-identified fungus with large black sporangia on the tops
of the bristles of the fruits has been reported (7).

X. History. In the past, grazing and cutting of fuelwood have severely res-
tricted growth and natural regeneration of C. comosum in the Tureibe plain and
Wadi Araba.
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(d) Chromosomes. No information.

(e) Physiological data. Transpiration of C. comosum in Wadi Araba, computed
on a fresh weight basis, decreases in t:he late summer, while the osmotic pressure
of the cell sap increases. Transpiration is of the same order of magnitude as that
of evergreen trees of the Mediterrapea.n maquis (13). ;

Experiments with seedlings potted in sand, carried out on a chamsin (sirocco)
day at Ilanoth, showed a significant increase of transpiration intensity with increasing
soil moisture content. The following regression was obtained which gives the rela-
tion bhetween y (transpiration in mgr./gr./h. fresh weight) and x (9 soil moisture):
Y —65.6 x + 478.6; the coefficient of correlation r=0.48 is significant at the 5%
level of probability (Karschon, unpublished).

VII. Phenology. New shoot growth starts in November. Flowering occurs
mainly in March—April. Maturation and dispersal of fruits take place in May.

vIII. (a) Floral biology. No information,

(b) Huybrids. Local material appears to be uniform throughout its range. How-
ever, intraspecific variation has been recorded with regard to the following features:
thickness and colour of branches, amount of branching, habit (erect, pendulous), size
of flowers, colour of anthers, size and colour of dispersal units; part of these features
appear to be linked (Dr. A. Kadish, Beersheba).

(¢) Seed production and dispersal. The dispersal unit is a brown-reddish achene,
10 mm. long and 3-4 m. thick. It is covered from tip to tip with 8-16 rows of soft
and elastic bristles which break off easily and which appear to serve in fruit dis-
persal by helping the fruit to roll along the ground under the influence of wind (7).

(d) Viability of seeds; germination. The weight of 1000 fruits is 38.5 gr. (5).
In laboratory trials, germination of intact dispersal units was shown to be inhibited
by light and by temperatures below 20 *C. and above 26 °*C.; the site of light per-
ception was found to be that part of the embryo nearest to the microple. Vigorous
shaking in water during less than 30 minutes completely inhibited germination, but
drying restaured part of the germinationn capacity. This complex mechanism is be-
lieved to be responsible for confining germination, and hence also distribution, to
desert sands (7).

Nursery test have shown that maximum germination is obtained by sowing on
sand and applying a 2 cm. deep sand mulch; on other soils, germination was im-
proved by the sand mulch. Non-covered fruits failed to germinate (5).

(e) Seedling morphology. Germination is hypogeal. After establishment of the
radicle the epicotyl starts to grow, and the narrow linear leaves expand.

(f) Effective reproduction. Although C. comosum has been grown from cuttings
(5), natural reproduction is exclusively by seeds. Deep penetration into the sand
appears to be decisive for germination under field conditions. Successful reseeding
of depleted desert pasture has been reported (7). Planting stock is most easy to
grow in the nursery (5).



In wadi beds, C. comosum occurs over a wide range of soils formed on various
parent materials such as granite, sandstone, marl, etc.

II1.  Communities. Together with Haloxylon persicum Bge., C. comosum is the
leading plant of the Haloxylonetum persici in Wadi Araba where it is shown to occur
in nine out of eleven records. Other plants of this association include characteristic
species of the Retametea Roetami, Anabasidetea articulatae and other classes, as
well as a large number of “desert wides” (13). The general physiognomy of this
community recalls the Saxaul forests of Central Asia (2).

In the Tureibe plain, C. comosum is oﬁe of the main components of the Anabasis
articulata — Retama Roetam association (1, 12). It also occurs in other Saharo-
Sindian plant communitiets such as the Tamarix gallica var. maris-mortui — C.
comosum association (10) of non-saline wadi beds in the Negev highlands and the
Araba, the Artemisia monosperma — Cyperus mucronatus association (12) of the
Gvuloth sand dunes, etc.

1V. Response to biotic factors. C. comosum is of considerable importance as a
pasture shrub, It is well grazed by both camels and goats, Over-grazing is conducive
to stunted growth and severely curtails regeneration by seeds (1, 2).

V. (a) Gregariousness. In the Haloxylonetum persici, C. comosum is most abund-
ant. T'o a lesser degree it abounds in the A. articulata — R. Roetam association. In
other plant communities it mainly occurs as isolated plants.

(b) Performance in various habitats. In Wadi Araba, C, comosum may attain
2 m. height, but in other areas it rarely reaches this size. It flowers and fructifies
freely. It is excellent for binding shifting sands owing to its high resistance to sand-
ing-over (7).

(¢) Effect of frost, drought, etc. C. comoswum is highly drought resistant in
its native habitat. It readily adapts itself to a true Mediterranean climate and has
been successfully grown in the northern part of the country without being affected
by the changed temperatures, higher air humidity and high rainfall It has been
recommended for fixing coastal sand dunes.

V1. (a) Morphology. Available information points to a very extensive and
deep root system. From the morpho-ecological point of view, C. comosum has
been referred to as an aphyllous leaf and branch shedder: while the minute leaves
are shed in the winter, the twigs remain green all the year round, but in the summer
part of last year's twigs dry and break off. This results in a considerable reduction
of the transpiration surface (11).

(b) Mycorrhiza. No information.

(¢) Perennation, reproduction. A leaf and branch shedding nanophanerophyte.
After leaf shedding, assimilation is carried on by the green twigs. Seed setting occurs
every year,
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Fig. 1
Main occurrences of C. comosum in the Negev.

(a) Haloxylonetum persici in Wadi Araba (10);
(b) Anabasis articulata — Retama Roetam assoociation in the Tureibe plain (12).
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seven additional samples from the Tureibe plain are summarized in table 1. The
sand does not contain noxious concentrations of soluble salts and is moderately
alkaline; there is no differentiation into soil horizons (6).

TABLE I

Composition of reddish-yellow sandy soil in the Tureibe plain (6)
Range Average
Coarse sand 242 — 815 % 54.5 %
Fine sand 6.8 — 577 % 314 %
Silt 02 — 65 % 23 %
Clay 15 — 85 9% 44 9
Calcium carbonate 3.8 — 20.6 % 74 %
Total soluble salts 0.06 — 0.18% 0.11%
Chlorides 0.01 — 0.049% 0.02%

pH 78 — 8.2 8.0
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL:
Calligonum comosum L’Her.

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

Calligonum comosum L’Hér. Tall glabrous shrub with white, tortuous and arti-
culate, fragile branches. Leaves hardly 2 mm. long, subulate, adnate to ochreae, soon
deciduous. Flowers bisexual with 5-fid perianth, white, anthers red, Achene 1 cm.
long, ovate, densely beset with branching soft bristles, dilated at the base and more
or less jointed into four short wings.

Wood ring-porous, pores in short multiples and clusters. Maximum tangential
diameter of latewood pores 75 microns. Vessels with simple perforations; pits alter-
nate, medium-sized. Wood parenchyma vasicentric, confluent and terminal. Rays
homogenous, 1-3 cells wide, up to 30 cells high; ray-vessel pitting medium-sized.
Fibres with simple pits; sapwood fibres containing starch grains (3).

Vernacular names: shavtut (Hebrew), arta (Arabic).

Native, locally common in the Negev.

I. Geographical and altitudinal distribution, C. comosum is a sub-Saharo-Sindian
shrub (4) widely distributed in the sand fields and dunes of the southern and central
Negev. Its main occurrences are in the southern part of Wadi Araba and in the
Tureibe plain; however, it also occurs in other parts of the Araba (9) and the Negev
highlands as well as in the sand dunes of the western Negev (El Arish, Rafah,
Gvuloth). C. comosum is said to occur as far north as Askalon and Haifa (8). Its
altitudinal range is from —390 m. at the Dead Sea shores to some 500 m, abqve
sea level.

The general distribution of C. comosum extends over North Africa and the
Sahara, Sinai, Jordan, Syria, Arabia, Iraq, Iran, and Baluchistan.

11. Habitat, (a) Climatic and topographical limitations. C. comosum is almost
entirely confined to the Saharo-Sindian territory. Mean annual rainfall amounts to
less than 200 mm. and may be as low as 30-40 mm. in the southern part of Wadi
Araba. Very high summer temperatures, relatively mild winter temperatures and low
humidities prevail throughout most of its range.

In the sand fields of the Tureibe plain, where mean annual rainfall is about 150
mm., C. comosum does not show any topographic preferences. In Wadi Araba, the
sands often are criss-crossed by shallow wadis carrying the run-off from the mount-
ains and hammada plains; the course of these wadis may change from year to year.
Here, development of C. comosum along recent wadis which have carried flood water
is more vigorous than that in areas which did not receive run-off. In other habitats,
growth usually is restricted to sandy patches or wadi beds.

(b) Substratwm. Typical habitats of C. comosum are the inland sand fields of
the Negev mainly derived from the weathering of so-called Nubian sandstone, mostly
Lower Cretaceous and continental Neogene (6, 13). Soil analyses of four profiles and
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and least in the case of the un-irrigated winter grain. If the two herbaceous types
are grouped, a mean difference of 49 in the available energy is found with little
seasonal variation. Although the differences are statistically significant, the number
of measurements is too few to draw any final conclusions. However the figures
receive some confirmation from other measurements that have been reported in the
literature. The mean values of the reflection of woody and herbaceous species listed
by Budyko (2) from the extensive Russian radiation balance measurements differ
by 49%. Similarly a comparison of the values listed by Brooks (1) from world liter-
ature shows a difference of 69, between the woody and herbaceous species.

From local measurements of incident short wave radiation (SJ) made on Mt.
Carmel during the period of non-limiting moisture supply (mid-November to May)
it 1s possible to calculate the difference in evapotranspiration from the two types of
vegetation. The results of such a calculation suggest that the evapotranspiration
from the woody cover is 65 mm. more than that from the annual cover types.

This value can only be considered as a provisional first estimate; more measure-
ments as well as tests of the simplifications and assumptions made are needed
before a firm estimate can be made. However it is encouraging that this first estimate
agrees well with the measured differences found abroad under similar conditions
of rainfall amounts (see review of literature by Shachori, 13).

More elaborate methods of estimating the evapotranspiration from the heat
balance are available, which enable evapotranspiration to be calculated under summer
conditions of restricted moisture supply. However, such methods require great accur-
acy in measurement; more work is needed before the method can be used freely.

There are other aspects of the effect of afforestation on the moisture balance
which will have to be taken into account, even when the effect on evapotranspiration
losses is clearly known. The timing of water loss may be of equal importance to the
total amount in some areas, where the infiltration rate is low and there is a danger
of water waste of flood damage through surface run-off. It may actually be ad-
vantageous to plant vegetation with a high rate of evapotranspiration in areas where
drainage through salt deposits can pollute sweet water; in regions where there is
no possibility of utilizing the run-off because of geological or geographical reasons,
the amount of water use by vegetation may be immaterial,

Lastly thereis the important and economic question of the practical alternatives
to the large areas of maqui vegetation or planned afforestation in those high rain-
fall areas on which we depend for our water. Without entering into such questions
it seems clear that the present forest area in Israel is of minor significance in the
national water balance. Of much greater significance could be the large area of eco-
nomically useless maqui scrub which is continuously increasing in area and density.
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able to the different surfaces is caused by differences in the amount of short wave
retlection (S;) and/or in the amount of long wave radiation emitted (LJ). Examina-
tion of the radiation balance measurements made shows that the differences in the
energy available (N.R.F.) were almost entirely attributable to differences in short
wave reflection, and that the long wave losses were approximately the same for the
land use types measured.

In table 1, the reflection of four of the more important vegetation covers has
been listed.

TABLE I
Date of measurement
Vegetation type 16/1 23/3 21/7 28/9
Pine forest op e s 0.18 0.20 0.17 0.18
Maqui scrub 0.24 0.21 0.20 0.22
Natural pasture 0.29 0.22 0.22
Non-irrigated winter grain 0.26 0.26 0.26 0.28

Before discussing the significance of these differences, we must consider the
various ways in which vegetation can dispose of the energy available to it. Writing
the energy balance equation again, this time as expenditure, we obtain:

NRP.=ET K 8 G Iv)
where N.R.F. and ET retain their previous meaning as the net radiation flux and
evapotranspiration equivalent. K is the heat exchanged with the air (i.e. the cooling
or heating of the passing air by convection), whilst S is the heat exchanged with the
soil and rock (i.e. the cooling or heating of the underlying surface by conduction).
G is the light energy fixed in dry matter production by photosynthesis and eventually
released in respiration. The last two items are small, especially when considered over
a long period. S is usually less than 59 for even daily values (Monteith, 7), whilst
the amount fixed in growth G is even smaller, i.e. about 27 in a pine forest studied
by Ovington (10).

Thus in practice, if differences in reflection are known, differences in net radia-
tion flux can be calculated. By ignoring the minor items in the balance, the practical
problem in estimating evapotranspiration from radiation measurements lies in the
partioning of the available energy between ET and K. There are precise methods
for making such a division, but for the moment we can note that, under conditions
of unrestricted water supply and for large areas, only a small fraction of the avail-
able energy (less than 10%) is used for heating the air, and the greatest amount
is used in evapotranspiration. We may thus expect that differences in the reflection
during the winter and early spring will be associated with approximately similar
differences in the amount of evapotranspiration. If we compare the values listed in
table 1, it can be seen that the amount of energy available for evapotranspiration
is greatest for the pine forest, next the maqui scrub followed by the natural pasture
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rather than for individual plants, the most widely used methods are those involving
soil moisture measurements and meteorological methods; this is especially true for
tree vegetation where direct measurements of transpiration are very difficult under
conditions representing natural exposure.

Under the climatic and soil conditions of Israel neither the root zone nor the
climatic methods can be used throughout the year, but each can be used at different
seasons. Thus during the winter, when rainfall exceeds water loss in the areas of
interest, the factor limiting evapotranspiration will be climatic; therefore, meteoro-
logical methods can be used most successfully. During the summer, the amount of
evapotranspiration will be limited by the water available in the soils and rocks of
the root zone; it is then that moisture measurements will be most useful.

The basis of the meteorological method of estimating evapotranspiration can
be understood by noting that in all the items of the hydrological equation (I) water
Is in the liquid phase, with the exception of evapotranspiration where it is in the
vapour phase. One of the peculiar properties of water is the very large amount of
energy needed to transform liquid water into water vapour, and this fact is used
in the energy balance method of calculating evapotranspiration. For every mm. of
water lost as vepour from one dunam, 5,9 million K cal. of energy are needed for
the latent heat of vapourization, approximately equivalent to the energy contained
in 885 litres of fuel oil.

Considering the sources of energy to an area we can write the radiation balance
as follows:

SJ,'I-L‘L—Sf — L1 = NRF. (I1I)
where the arrows indicate the incoming or outgoing flows of radiative energy, S
represents the short wave and L the long wave radiation. N.R.F. is the net radiation
flux to the area and represents the amount of energy available.

The amount of incoming short wave radiation from sun, clouds and sky is of
course the same for all types of land use. The long wave radiation emitted from the
water vapour, carbon dioxide and dust of the atmosphere is similarly independant
of the nature of the surface, except to a minor degree and for vast areas.

However, the amount of radiative energy returned to space depends very much
on the nature of the surface. During the past year, measurements of the radiation
balance of various types of tree and herbaceous vegetation have been made on Mt.
Carmel. The measurements were made with special portable radiation thermopiles
held to one side of a helicopter whilst hovering 10 metres above the tops of the
various vegetation types. The effect of the shade cast by the rotor blades can be
ignored because of the high speed of rotation and the short time of shading (1.6%).
Tests have shown that the turbulence from the blades and the height of measurement
did not affect the readings. Four flights have been made so far; on each occasion,
the same points were measured, each of seven land use types being represented by
five replicate measurements, The agreement between replicates was close and enables
the different surfaces to be distinguished statistically.

It follows from equation (III) that any difference in the amount of energy avail-
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There is no clear evidence for this view and it is probably based on the fact that
tree vegetation is normally confined to areas of heavy rainfall or low evaporation. A
number of investigators have followed the rainfall regimes of areas where large-
scale clearing of natural forest has taken place, but they have not been able to show
any effect on the amount of rain. One difficulty in making such investigations is
the large, random year-to-year and place-to-place variation in rainfall which means
that only large changes can be distinguished statistically. Thus in Israel an analysis
of the hundred years measurement of rainfall at Jerusalem (Rosenan, 12) shows a
standard deviation of 279 of the mean. Considering the point-to-point variation,
Watkins (14) showed that in England this was 5% when measured in a flat area of
half a dunam. The variability increased with rainfall intensity and under our condi-
tions the areal uncertainty is probably 107%. At the present time it seems safest to
conclude that it is unlikely that the form of land use has any important or detectable
influence on the amount of rainfall.

It is sometimes thought that the amount of dew deposited in Israel adds a
substantial amount to the water income, however recent investigations suggest that
the amount of dewfall has been exaggerated. In this connection it should be remem-
bered that a substantial fraction of dew deposit is water vapour from the soil dis-
tilling into the cooler vegetation and thus represents a transfer of water within the
system rather than an additional source of water.

Jones (6) has listed the total annual dewfall reported by a number of investiga-
tors throughout the world and the highest annual amount does not exceed 40 mm.,
whilst many of the investigators report totals of less than 10 mm. a year. In Israel,
Neuman (9) has calculated dewfall at Lud and finds good agreement with values
obtained with the Duvdevani dew gauge (Duvdevani, 4) and those given by Gilead
and Rosenan (5), all suggesting an annual total of 35 mm. dewfall. It is unlikely
on physical grounds that the amount of dewfall on a forest will differ greatly from
that on other forms of land use (Monteith, 8).

Finally it is known that under special conditions trees may receive substantial
quantities of atmospheric moisture by condensation (Parsons, 11). Usually this occurs
with isolated trees growing on hill tops or crests near the sea. Even this gain of
atmospheric moisture can be considered to be offset by an increase of the evapora-
tion potential of the trees growing downwind because of the lowered moisture content
of the passing air.

This brief summary suggests that there is no evidence that afforestation increases
the water income, whether in the form of rain or dew; whilst fog drip, mist and
dew may be of local ecological significance, they are most unlikely to greatly influ-
ence the water balance of large areas.

We must therefore assume that the only quantitative effect land use can have
on the annual run-off and drainage is through its effect on evapotranspiration. There
are many ways of measuring this item (for a recent review see Eckardt, 3), but
basically they can be divided into three groups. There are methods based on measur-
ing the changes in the water content of the root zonme, or in the vegetation itself, or
in the atmosphere. When evapotranspiration values are required on an areal basis
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THE EFFECT OF AFFORESTATICN ON WATER RESOURCES

By Dr. G. STANHILL,
The National and University Institute of Agriculture, Rehovoth.

In Israel where land and water are very limited, any land use planning must
take into account the effect that different forms of land use may have on the
1ational water resources. It was therefore inevitable that, as the demand for water
ind land grows, afforestation as a form of land use should receive more and more
:ritical attention.

There are many historical, aesthetic and sentimental reasons for our afforestation
policy, and although these cannot and should not lightly be dismissed, future policy
will increasingly be decided on the results of scientific studies of the effect on water
resources. The interest, research and even legislation concerning this problem through-
out the world show that this is not a purely local issue but is one that must eventu-
ally be faced by every country interested in making the fullest use of its natural
"esources,

It is obvious from the law of the conservation of matter that the water incom»
ind expenditure of a given area must be equal, and we can write the hydrological
equation for any form of land use in the following form:

P=ETxR= A8 x AG (1).

In this equation, P represents all forms of water income from the atmosphere,
including rain, dew and condensation. This water is expended in a mumber of ways.
Under our conditions the largest item is evapotranspiration (ET) which includes all
forms of moisture loss to the atmosphere including transpiration from leaves, evapora-
tion from bare soil and from rain-wetted leaf surface. R represents the water
entering or leaving the area on or below the surface as run-off or drainage. AS repre-
sents the changes in the water content of the soil and rock of the root zone, whilst
AG represents changes in the water content of the vegetation itself.

If we confine our attention to yearly periods and take as our date for starting
the water balance a time when the root zone water content is at a stable maximum
value (i.e. mid-winter when the root zone is at field capacity) then the term AS is
zero and can be ignored. Similarly it can be shown that the changes in the water
content of even very dense vegetation cover are negligible compared with other
items in the balance and can safely be neglected.

Thus we can simplify equation (I) by ignoring the minor items and excluding
those rare cases where water enters the root zone by surface or subsurface flow:

P=ET + R (11).

We now see that the only way in which land use can affect the water yield (R) is
by affecting either the amount of rain, dew or mist (P) or the amount of evapo-
transpiration (ET).

It was for a long time generally believed that afforestation increases rainfall.
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expert in Chile, discussed problems of eucalypt timber utilization with his local coun-
.erparts.

Mr. G. Crespo, Development Corporation of Eolivia, La Paz, and Mr. P.R.G.
Pearce, Famagusta, came for a thorough study of afforestation and forestry problems.
Mr. U Aung Din, FAO resident forestry representative, Bangkok, also paid a flying
visit and saw some of our forests. A Dutch student, Mr. W. Fuchs, worked here for
three months as part of his graduate studies.

Messrs. T. Ashbel, J. Eden and J. Halperin were granted USOM fellowships for
studies in the United States in such fields as conservation and improvement of scrub
‘orests, sawmilling, and research techniques in forest entomology. Mr. Blass parti-
cipated in a FAO sponsored study tour to the arid parts of the Soviet Union, while
our editor, Mr. J. Kaplan, was awarded a British Council fellowship for postgraduate
studies at the Commonwealth Forestry Institute in Oxford.

THE LANGUAGE OF FORESTRY

Amihud Goor has followed the tradition of his father, the great Hebrew lexico-
grapher Yehuda Grasowski, by issuing a draft Hebrew forest terminology which
narks a new milestone in the development of forestry in Israel. The publication of

this well-printed booklet has been financially supported by a grant from the Baron
“dmond de Rothschild Foundation (PICA).

Dr. Goor’s publication is the outcome of a recommendation by FAO that member
States prepare dictionaries of forestry terms. The booklet lists in alphabetical order
some 700 English terms and their proposed Hehrew equivalents, together with trans-
lations of the definitions according to American and English standard terminologies.
for some of the terms the French and German equivalents are also given. The
debrew terms are listed in an alphabetical index.

~

Dr. Goor’s terminology, the outcome of more than ten years’ work, enriches both
Jur Hebrew language and our profession and leads to a better understanding of
nany loosely-used terms. Few people probably will agree with all the proposed trans-
lations, but the author asks for comments from qualified foresters and linguists to
revise both the selection of terms and the proposed translations and neologisms.

TAILPIECE

Two things spread quickly: gossip and a forest fire.
(Cypriot Proverb)



Mughair (now Beit Lid) and Kfar Saba, were still covered by a dense oak (Quercus
ithaburensis) forest. This forest (as well as a second forest in the Karkur area) has
entirely disappeared, and one only encounters here and there isolated oaks or small
groups. Similariy, the complete disappearance of the sand dune forests between
Mukhalid (Nathanya) and Nahr el Falik (Nachal Poleg) is noteworthy. The exact
nature of these woods is not known.

There is little doubt that a systematic history of our lanscape and its arboreal
vegetation should be written on the basis of the numerous old maps, descriptions
by travellers and records by geographers and naturalists. Such a venture centainly
would open new vistas and definitely discard the often advanced argument of climatic
changes in post-biblical and historical times. Man alone is responsible for the destruc-
tion of the forest and the soil; therefore it is our responsibility to rehabilitate the
land before the point of no return is reached.

NEW LIFE AT ARAD

Tel Arad, about 40 km. east of Beersheba, is believed to be the Canaanite site
of Arad mentioned in the Bible, and the remains of an Israelite acropolis dating
trom the beginning of the first millenium B.C. are still visible on its surface. The
land between Beersheba and Arad has not changed much since patriarchal days.
Several Beduin tribes till the parched, wind-swept loess soil which provides a meagre
pasture for their livestock.

A year ago, a new venture in Israel's colonization schemes was launched: the
Arad Development Region extending over an area of half a million dunams. An urban
centre is being built near the ancient mound, 620 m. above sea level and 1,012 m.
above the Dead Sea, and highways connecting the future town with Beersheba and
Sodom are under construction. The development of Arad is to provide a vast hinter-
land to existing industries in the Negev, bring new settlers to the area and prosperity
to the Beduins.

So far, geological and hydrological studies speak against any possibility of large-
scale agriculture, but the cultivation of sisal on Monjauze-type ridges is showing
promise. This spring, Arbor Day was celebrated for the first time in an area where
not a single tree has been preserved. A large plot of land close to the projected town
has been earmarked for afforestation, and small woodlands as well as experimental
plots have been planted by the JNF Afforestation Department and the Ilanoth
Forestry Division.

FOREIGN RELATIONS

Dr. L. Leyton, professor of tree physiology at Oxford University, passed through
sracl on his way back from Australia where he advised on forest research. His
lecture at the Rehovoth Institute of Agriculture on water relations and forest influ-
ances was of considerable importance in view of present controversies on land and
water use policies. Dr. W.G. Kauman, CSIRO, Melbourne, who is to act as FAO
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EDITORIAL NOTES

TODAY AND TOMORROW

On the occasion of the 60th anniversary of the Jewish National Fund, Israel's
Prime Minister, Mr. D. Ben Gurion, stated :

“...It is precisely now when Israel’s land is in our sovereignty that funda-
mental tasks have become evident whose fulfillment will require many years. Without
their implementation, the integration of new immigrants, the security of the State
and the revival of desert wastes will not be possible. These tasks are afforestation of
the bare mountains, reclamation of rocky lands, draining of swamps, making the
sands fertile,.. The Jewish National Fund is justifiably proud that is has already
planted scores of millions of trees on an area of over 200,000 dunams, but far larger
areas still require planting . ..”

RECENT CHANGES IN THE FOREST VEGETATION OF ISRAEL

A 19th century traveller nowadays visiting Israel would at first be greatly im-
pressed by the considerable changes in our landscape brought about by soil reclama-
tion and afforestation, He would note large conifer plantations in the hills and
mountains, eucalypt woodlands in the fertile plains and valleys, and roadside planta-
tions along highways from Dan to Beersheba. On second thought, however, he would
be distressed by the extent of the destruction of entire forests and by the almost
complete disappearance of some trees,

No attempt is made here to present a full picture of the manifold changes from
biblical times to the large-scale clearings and extensive fellings at the end of the
19th and beginning of the 20th century which caused the destruction of riveriné and
sand dune forests and the total degradation of the ocak scrub and culminated in the

disappearance of rare tree species, noteworthy trees and entire forests of particular
significance.

Repeated mention has already been made by various authors of the value of
the Palestine Exploration Fund maps surveyed in 1878 by Lt. Conder and the future
Lord Kitchener. Our cover page reproducing part of sheet 10 of the PEF map shows
that some eighty years ago the red sandy soils of the Coastal Plain, between el
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