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The “Jol” plateau between Seiyun and Mukkala. Eocene limestone overlaying sand-
stone. Vegetation limited to sparse Zygophyllum and Lavendula with members of
the Crassulaceae.
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Height  B.H.D.

m. em. Vigour ~ Form Habitus SUrvival , .. Species
n':’;: 1::5 nvn bnit =14} nb:bp b0 ow
5.00 5.0 — — t 43 7 A. acinacea
4.20 8.4 m — s 86 6 A. acuminata
7.80 9.0 s a5 t 100 8 A. aneura
3.20 5.4 + —_ t 100 5 A. arabica (A.adansonii)
4.50 9.0 m — t 75 8 A, "  var nilotica
6.70 15.0 m — t 43 10 A. baileyana
1.40 — m —- B 100 8 A. berlandieri
3.00 3.0 m — s 28 8 A. calamifolia
2.80 2.0 + m S 62 5 A. catechu
5.40 9.0 m - t 100 3 A. ciliata
3.10 5.2 =} —_ s 60 5 A. confusa
3.00 4.5 - —- t 86 9 A. cultriformis
6.30 16.0 m —- t 40 8 A. cyanophylla
4.90 6.0 ot — t 60 9 A. cyclops
6.10 13.0 + m £ 14 9 A. dealbata var. Gaulois
5.00 5.5 m m t 33 8 A, 21 " toison d'or
4.80 48 + — s 43 6 A. decipiens
10.50 20.0 =t —- t 28 9 A. decurrens
5.30 10.0 m m t 71 10 A. " var. dealbata
7.70 16.5 e - t 7 6 A. A (A. mollissima)
4.70 7.0 + — t 60 6 A. eburnea
2.20 3.0 + —- s 71 8 A. ehrenbergiana (A. flava)
4.00 6.3 m — t 86 6 A. elata
4.30 8.0 + —_ s 100 10 A. farnesiana (A. cavenia)
4.00 | 6.0 + — t 100 6 A. graffiana
9.20° 15.5 * " t 100 6 A. heterophylla
10.00 9.0 + " t 100 7 A. implexa
2.50 1.0 5 . S 57 7 A. iteaphylla
4.30 6.0 o — s 57 8 A. leucophlaea
5.20 7.8 m — t 100 6 A. linifolia
3.00 2.2 m -_— 8 43 5 A. loderi
5.60 7.0 -— — t 14 10 A. longifolia
5.00 6.0 m -~ t 50 8 A. longifolia var. floribunda
4.50 | 5.0 m — t 28 7 A, Fif ’  sophorae
6.10 10.0 + + t 59 7 A. melanoxylon
0.70 - - — B 12 7 A. microbotrya
6.60 13.0 ~ m t 100 6 A. nabonnandii
5.00 6.5 < — t 86 6 A. neriifolia
9.20 13.0 o —_ t 100 7 A. notabilis
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Height B.H.D.

m. em. Vigour Form Habitus Sur;ival Age Species

mn Wy nvn M 237 ﬂb’;P bl ow

-] n“e
1.20 — — — S 28 7 A. oswaldii
6.00 9.0 m — t 86 7° A. pendula
?:.40 4.4 + -_ 8 43 6 A. penninervis
5.00 6.2 m — t 60 10  A. podalyriaefolia
5.20 7.0 m m t 71 6  A. reniformis
6.50 19.5 m m t 43 10 A. retinodes
5.60 11.0 p m t 86 7 A. 4 var. floribunda
3.40 4.4 o o - s 100 6 A. riceana
4.50 7.0 m - t 28 8 A. rigens
8.10 19.0 m - v 100 6 A. salicina
6.80 15.0 . —_ t 14 10 A. saligna
4.80 7.0 m - t 20 10 A. senegal
6.20 8.0 m m t 100 7 A. sentis
1.20 —- - - s 14 5 A. sowdenii
1.60 — — — ] 100 7 A. spinescens
9.20 13.0 . — ¢ 75 7 A. stenophylla
2.60 1.0 + —_ s 100 6 A. stricta
4.60 7.0 + - t 86 7 A. verniciflua
3.20 2.0 - —- 3 40 8 A. verticillata
7.50 13.0 + m t 71 7 A. vestita
2.50 1.0 m — - - 100 3 A. visco
4.20 — g - S 100 6 A. Whanii
4. enoure N2 DY MR WK AR 017 S YT hnx apona

. heterophylla
. implexa

. melanoxylon
. vestita

. nabonnandii
. reniformis
. retinodes
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Jebel Buraz in south-east Iran.
Pistacia vera grafted on wild Pistacia mutica.
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Although some artificial pollination is practiced here and there, little informa-
tion is available on this subject, probably because of its limited importance in Iran,
It is, however, siressed that successful pollination doe., not ensure the satlsfactory
development of the fruit.

Basic reqmrements for the successful cultivation of the pistachio nut are as

follcws :

(a) a climate characterized by considerable seasonal and daily variations of
temperature, with cold winters and very hot summers;

(b) well-drained alkaline soils having a pH of 7.7 to 8.0;

(c) - application of irrigation water at the rate of at least 6000 m3- per ha. per
vear, in addition to rainfall amounting to about 150 mm. per year;

(d) thorough control of insect pests and diseases;

(e) fertilizer applications are required to make the orchards cconomlcally

sound.

The following proposals are put forward:
(a) to rehabilitate existing experimental plots in Israel;

(b) - to establish small collections where various cultivated strains are to be
preserved and to be made available for grafting;
¢) to establish experimental orchards where intensive cultivation and irrigation

arc to be applied;

(d) to investigate the possibility of grafting the pistachio on wild trees forming

part of our natural forests.
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Diseases

Some fungus diseases also occurring in Israel were noted, i.c. Lophodermium
pinastri (Schrad.) Chev., Microsphaera quercina (Schw.) Burr. and Melampsora
allii-populima Kleb.; however, owing to the dry climate, they are only of limited
importance in our country. In N. Anatolia, Trametes (Fomes) pini (Thore) Fr. s
of common occurrence in conifers.

Research

Research in forest entomology in Turkey and Greece is carried out at universities
and forest research institutes. The work done at the Chair of Entomology of ihe
Istanbul Faculty of Forestry, established by Professor Schimitschek and now head-
eéd by Professor Acatay, is of considerable value to Israel. Divisions of forest ento-
mology have been created only recently at the forest research institutes of Ankara
and Athens, and close contacts have been established.

References
(1) Acatay, A. Phoracantha semipunctata in der Tuerkei. Anz. Schaedlingsk.
32 (1), 1959.
(2) Acatay, A. Pappelcchaedlinge in der Tuerkei. 4nz. Schaedlingsk. 32 (9).;19-59.
(3) Bodenheimer, F. 8. Animal life in Palestine. Jerusalem. 1935.
(4) Kailidis, D. 8. Forest er2mies in Greece. Dassika Chronika 3, 1961.
(5) Schimitschek, E. Forstinsekten der Tuerkei und ihre Umwelt. Prag. 1944.

THE CULTIVATION OF PISTACIA VERA IN IRAN
By T. ASHBEL,
Afforestation Department, J.N.F., Safad.

In order to investigate the possibilities of extending the cultivation of pistachio
nut in Israel, the author paid a short visit to part of Iran, one of the foremost grow-
ers of this crop. The present paper is a summary from a detailed report“on this
study tour.

Pistachio orchards grafted on wild Pistacia mutica were visited; these orchards,
however, are now being abandoned because of difficulties of access, harvesting and
pest control. Fruit growers now concentrate on establishing commercial plantations
either by raising grafted nursery stock or by sowing and grafting in situ.

Full details are given on nursery techniques, site preparation, establishment,
grafting and cultivation of orchards. Grafting takes place 2-3 years after sowing
or planting, and care is taken to graft at least one male tree for every 12-15 Te-
malés. Information on floral biology is scarce, but a research station is now being
established to obtain data on this and other problems.

Fruit production starts when the trees are about 7-8 years old, i.e. 3-4 years
after grafting. Yields amount to 7-12 kg. per iree at the age of 15, and increase to
30-40 kg. at the age of 20-30, when the trees are in full production. The ;Sércenb
age of empty nuts is insignificant.
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NOTES ON SOME INSECTS AND DISEASES OF FOREST TREES
JIN TURKEY AND GREECE

By J. HALPn.RIN g
Forestry Division, 'I‘he National and Unlversity Institute of Agriculture, Ilanoth.

In July-August 1961, ihe author participated in a study tour to Turkey and
Greecze org}anlzed by the Afforestation Department of the Jcwish National Fund. The
prcsent paper is based mainly on observations made during this trip as well as on
1nformation received from foresters and entomologists. Papers by Acatay (1, 2),
Kailidis (4) and Schimitschek (5) also ‘were consulted.

insects

The lnsects observed are listed in table 1. Obviously, these lists closely reflect
the season of cur visit, the areas visited and the limited time available for observa-
tions. Outbreaks of major insect pests endangering the very existence of the forest
were not witnessed.

The most important insect occurring in all species of pine in both counf;'ies is
Thaumetopoea pityocampa Schiff, It is difficult to control because of the height of
the trees and the lack of access and size of the forests. Control measures do not
differ from those applied in Israel, i.e. cutting and spraying of affected twigs and
branches. The only primary insect observed was Monophlebus hellenicus Genn. oc-
curring on stems and branchcs of pire, mainly in the Marmara Sea Islands and on
Thasos; wax and honeydew secretions are conducive to the growth of a soot-like
black fungus covering the stem, branches and needles.

Phoracantha semipunctata F. - has been reported only from Adana (Turkey) (1);
so far, it does not occur in Greece.

" Numerous primary insects were found on deciduous trees. Considerable damages
were recorded in pcplar nurseries by Saperda populnea L., Sciapteron tabaniforme
Rott. and Melasoma populi L.; Capnodis miliaris Klug., the most important pest of
poplars in Israel, also occurs in Turkey (2).

Formica rufa L. ap;ears to be the most beneficial insect we have observed. Al-
though little is known on its feeding habits in the N. Anatolian forests, investiga-
tions from other countries such as Germany and Italy have shown its importance
',inj forest hygiene. Although ants imported from Germany (Professor K. Goesswald,
. Wuerzburg) failed to develop here, probably because of the hot dry climate, trials
wlth-’ ants from N. Anatolia should be carried out to control the pine processionary
m'oth (Th. wilkinsoni Tams.). Another entomophagous insect to be tried in Israel is
A E;voéhilum_ circumflexum L. developing in the larvae and pupae of Pachypasa otus
j Drury, a defoliator of numerous tree species such as pine, cypress,‘casuarina. oak,
.eﬁcalyptus‘, etc. P. otus supplied the ancient Greeks with the Kosian silk for their
dancers (3); it is now very rare in Greece, possibly because of the ichneumonid.
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(19) R&vlkovltch S., et al. Desert soils of southern Israel. Spec. Bull. Agric. Res.
Sta., Rehovoth No. 5, 1956. ‘ ok

(20) Taeckholm, V. Students flora of Egypt. Cairo. 1956

(21) Zohary, D. Ecological studies in the vegetation of the Near Eastern deserts.
II1. Vegetation map of the central and southern Negev. Palcst. J. Bot. J 6
(1), 1953,

(22) Zohary, M. Outline of the vegetation in Wadi Araba. J, Ecol, 32 (2), 1945.
(23) Zohary, M. The arboreal flora of Israel and Transjordan and its ecological and
phytogeographical significance. Inst. Pap. For. Inst.,, Ozford No. 26, 1951.

(24) Zohary, M. Ecological studies in the vegetation of the Near Eastern deserts.
1. Environment and vegetation classes. Isr. Explor. J. 2 (4), 1952.

(25) Zohary, M. Examples of plant distribution. Atlas of Israel. Tel Aviv. 1959.

(26) Zohary, M. List of trees and shrubs native to Israel. Ilanoth. 1959.

(27) ‘Zohary, M., and Feinbrun, N. Outline of the vegetation of the northern Negev.
Palest. J. Bot. J 5 (2), 1951,

(28) Zohary, M., and Orahanskl G. Structure and ccology of the vegetation in the
Dead Sea region of Palestine. Palest. J. Bot. J 4 (4), 1949.

(29) Zohary, M., and Orshan, G, Ecological studies in the vegetation of the Near
East deserts. II. Wadi Araba. Vegetatio, Haag T (1), 1956,

ACACIA lNTBODleTION TRIALS (PRELIMINARY RESULTS)

By K. HAKIM,
Forestry Division, The National and University Institute of Agriculture, llanoth.

Since 1951, small-scale species trials have been laid out in Ilanoth as well as in
various localities of the Northern Negev in order to evaluate the adaptability of va-
rious acacias to the environmental conditions prevailing in this country. Preliminary
data on the suitability of various species in the central Coastal Plain are reported
in the present note.

Table 1 (page 12) reports the condition of 61 species in the Ilanoth National
Arboretum. The symbols used are as follows:

Habitus Vigour Form

t = tree + = good + = good

8 = shrub m = medium m = medium
— = poor — = crooked

i i

It is concluded that the following acacias are most successful and warrant irial
plantings on a larger scale: Acacia aneura, A. heterophylla, A. implexa, A. mela-
noxylon, and A. vestita.
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Acacias arc well kncwn from the Bible. The “flame of fire out of the midst of
a bush” (Exodus 3:2-4) usually is identified as Loranthus Acaciae, while the
“shittim wood” used for the ark of the tabernacle (Exodus 26:15-16), ctc.) without
doubt refers to acacia wood (17).

In the past, colonization of suitable areas by both species was doubtlessly res-
tricted by grazing; in addition, established trees were subject to felling and lopping
for fodder and fuel, and less than thirty years ago caravans transporting charcoal
from Wadi Araba as far as Beershcba were a common view in the desert (4).
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Fig. 2. Seedling morphology of Acacia raddiana Savi.

growth of stipular spines is conspicuous. The dry cotyledons are shed, and leaf
growth takes place from axillary buds. Tap root development greatly exceeds that
of the shoot.

(f) Effective reproduction, Reproduction is entirely by seed.

IX. (a) Animal feeders or parasites. Fifty insect species associated with the
Negev and Dead Sea acacias have been listed by Bytinski-Salz (2); they include
leaf feeders, wood borers, species living in the seed or decaying wood, predators,
parasites, ants, etc. It is stressed that 37 species may be considered to be of Ethio-
pian origin; six species are endemic. 33 species are monophagous.

(b) Plant parasites. Loranthus Acaciae Zucc., a half-parasite, is widespread in
A. raddiana and A. tortilis in the Dead Sea region and Wadi Araba; it also ocecurs
on other species such as Zizyphus spina-Christi (L.) Willd., Nitraria retusa (Forsk.)
Asch., ete. Its distribution has been mapped by Zohary (25). 4

(¢) Diseases. No information.

X. History. On the basis of historical features, both acacias are believed to be
part of a Palaeo-African (Sudanian) element which is a relic of a rich flora exist-
ing in Palestine in the Oligocene and Miocene (23).
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place in the late summer and is socn followed by shedding of the ripe pods and
seeds. Germlnation in sitw occurs in the winter or spring, when surface soil moisture
conditions are favourable,

The éimual rhythm of development as well as seasonal changes of starch con-

tent were examined by Fahn (9) in Wadi Fukra. In both acacias, the cambium was
~ found to r¢main active throughout  the year; a prominent starch-free zone in ihe
periphery "of the xylem was observed:only when the camlbtulm exhibited a very

strong activity. 3 -

VIII. (a) Floral biology. No information.

(b) Hybrids. Trees may be found which are intermediate in some characters
between A. raddiana and A. tortilis, and the need is emphasized of a better under-
standing of their taxonomic rank.

(¢) Seed production and dispersal. A. raddiana seeds are 3-7 (6) mm. long
and 3.5-4.5 (4) mm. wide, while 4. tortilis seeds are 3-5 (4.2) mm. long and 2-3
(2.4) mm. wide; the 1000 seed weight is 54 gr., resp. 20 8T. (13). Seed dispersal
prchably is mainly through flood water in runnels and wadis and through animals
eating the pods.

(d)  Viability of seeds; germination. Freshiy collected ripe seeds have a moisture
content of 11-15%. As much as 409% of the seeds is already partly or entirely dest-
royed by insect larvae (Pseudopachymerus laillemanti Mars. and Bruchidius albono-
tatus Pic.) (Bruchidae) developing in the seed. In storage, the seeds are liable to
deteriorate further until all the larvae feeding on the embryo have pupated either
inside or outside the seeds; for example, in one case, viability of freshly collected
A. raddiana seeds decreased from 78% to 507 within five months.

Germination is hastened by pretreatment to overcome seed coat dormancy. In
4. raddiana, soaking in water which has been brought to boil is unsatisfactory as
it affects mainly seeds with damaged or destroyéd embryos, even when the seed
coat is intact; however, after soaking in concentrated sulphuric acid for 1-2 hours,
all the vichle seeds germinate. In A, to}'tilis,’ however, soaking in either sulphuric
acid or water which has been brought to boil, leads to the germination of all viable
seeds. Germination is epigeal; in midsummer, pretreated seeds start to germinate
in the nursery two days after sowing (13). : j

If sown immediately, immature seeds with a moisture content of 619, cxtracted
from green legumes, have becn shown to germinate in the nursery without pretreat-
ment, as the seed coat, is. still permeable to water. Heowever, the same seeds, when
extracted from . the pods ' two weeks after collection, alrcady exhibit seed coat
dormancy.

(e) Seedling morphology. Once the radicle is established the hypocotyl starts
to grow. The cotyledons expand and force cff the seed coat. In A. raddiana, growth
of the apical bud rapidly leads to the development of a single pinnate leaf followed
py bipinnate leaves with at first one pair of pinnules, and than with three pinnules.
Subsequent leaf growth conslsfs in fbi;;innate leaves with pairs of pinnules. Early
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two metres; sometimes, the tap root twists. A superficial network of long ramified
rootlets always occurs at 20-50 cm. depth, while other strata of finely divided root-
lets may be formed by the tap root at different levels. No roots whatsoever were
recorded in soil profiles outside the depressions in the sterile hammada, the -roots
being confined to the course of the depression. The upper layer of superficial root-
lets allows the trees to absorb moisture when the soil becomes wetted after short
rains, while the tap root and its laterals explore the deeper soil layers where
moisture is present throughout the year (14).

(b) Mycorrhiza. No information.

(¢) Perennation; reproduction. Both species are almost evergreen micro-phane-
rophytes, with winter dormancy only occurring in A. raddiana growing at higher
elevations and in the northern Negev, Longevity is difficult to estimate, but avail-
able evidence suggests that it may be very great. Seed production takes place every
year.

(d) Chromosomes. No information.

(e) Physiological data. Measurements of transpiration and osmotic pressure
in Wadi Araba have been reported by Zohary and Orshan (329). Both acacias were
shown to have very high transpiration rates which considerably exceed those of
Mediterranean forest trees; there also is a considerable increase of transpiration in
the summer. This behaviour is in full accordance with the low osmotic pressure of
the cell sap which does not exceed 15 atm. Karschon (14) made a rough computation
of the water balance of the acacias in Wadi Araba based on transpiration and soil
moisture determinations; he showed that a relatively small volume of soil contains
enough moisture to maintain the high transpiration of the trees until the rainy
season. Additional measurements by Karschon at Tlanoth confirmed the high trans-
piration rates measured in situ; transpiration also was found to differ significantly
with season and soil moisture content, and A. tortilis was shown to have a higher
transpiration than A. raddiana.

Laboratory trials on soaking of seeds and development of seedlings in solutions
of varying osmotic pressure appear to indicate that A. tortilis is more drought and
salt tolerant than A. raddiana (15); these results seem to be confirmed by nursery
trials, Late sowing and transplanting of seedlings at Ilanoth clearly demonstrated
the good tolerance of A. raddiana to low winter temperatures, while 4. tortilis fail-
ed to survive.

VII. Phenology. In Wadi Araba and at the lower elevations of the southern Negev,
pboth acacias are more or less evergreen, as shedding of the leaves occurs after the
formation of new ones; shoot and leaf development seem to be continuous through-
out the year, although not always simultaneously on all the branches (9). How-
ever, there are considerable differences between individuals, and some ftrees may
be almost leafless during several weeks of the summer and exhibit partial dormancy.
In A. raddiana, winter dormancy occurs at higher elevations as well as in the north-
ern Negev. Flowering usually occurs from June to January. Seed maturation takes
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these associations include Abutilon spp., Calotropis procera (Willd.) R. Br., Grewia
villosa Willd., Maerua crassifolia Foi‘sk., Salvadora persica L., Sebestena sanguinea
(Forsk.) Fries., ete. (22, 28) 1), :

In addition to the above communities, single trees or shrubs, mainly 4. raddiana,
may occur over a widé range of plant associations in the Saharo-Sindian territory
belonging to various classes such as Haloxyletea salicornici, Anabasidetea articu-
latae, ete. (24). In fhe northern Negev which beiongé to the Irano-Turanian terri-
tory, 4. raddiang mainly ocecurs in the Anabasis Haussknechti—Plantago Coronopus

association, the Achilleetum Santolinae, ete. (27).

Iv. Response_to biotic factors. Reproduction by seed is doubtless restricted by
grazing, ané young plants often survive only because of the protection provided by
thorny, unpalatable shrubs. Differences in habit and form sometimes are attributed
to the effects of goat or camel grazing which has occurred at various stages of
development of the trees (10). Both species appear to respond vigorously to felling
by the production of numerous coppice shoots unless grazing animals interfere.
Lopping of entire branches does not Seem to affect the vitality of the trees. The
habitats of the acacias ndi'mally are not subject to fires, as unlike in the African
savanna, fires are almost non-existent owing to the lack of sufficient ground cover
of dry vegetation. i :

G (a) Gregariousness. In the Acacietum association, trees of both species of
vériqus sizes and ages occur along runnels as linear populations; in broad wadis or
on detrital fans, i:hey' occur as un-evenaged, open groups or stands forming a sa-
vanna-like park woodland, Single trees occur in other plant associations or form
part of the tree oases of the Dead Sea region and lower Jordan valley.

: (b)' 'P'e'rformdnceAin various habitats, In Wadi Araba and in the Dead Sea re-
gion, 4. mddidna' may éttain 8-10 m. height and more, while 4. tortilis rarely ex-
ceeds 4-6 m.; both species flower freely and produce large amounts of seed. In the
northern’ Negev, A raddiana flowers only sparsely.

(¢) Effect of frost, drought, etc. Both species may be termed drought evaders ra-
ther than drought resisters owing to the extensive and deep root system which
enables them to thrive in dry desert wadis where sufficient soil moisture at depth
is available throughout the year (14). A, raddiana is liable to withstand low tempe-
ratures and occasional frost, as shown by its occurrence in the northern Negev, while
4. tortilis is much more thermophilous and may not be expected to survive under
these conditions, Fi) 1 '

| VI. (a) Morphology. Data are av;iilable on root development of the acacias
in the small runnels of the hammada of Wadi Araba. From a strong vertical tap
root, the depth of which could not be ascertained, few laterals emerge in the upper

1) Hart's record of 4. laeta is from the Ghor es Safieh; there were several trees of
this very distinct species, about 7-3 m. high (12).
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11I. Communities. The main occurrences of A, raddiana and A. tortilis in the
Dead Sea region and the Negev are confined to two or three well-defined plant com-
munities listed in table 3.

Sample records of the three associations as well as names of two additional sub-
associations of Acacietum tortilidis have been listed by Eig (7). Characteristic spe-
cies of the Acacietea Raddianae have been noted by Zohary (24).

TABLE 3
Vegetation units of main occurrences of A. raddiana and A. tortilis

Class Acacietea Raddianae asiaticae (24)

= Acacietea Raddianae palaestina (29)
Order Acacietalia tortilidis 1) (6)
Alliance Acacion tortilidis 1) palaestinae (6)

Assoclations 1. Anabasidetwm articulatae acacietosum (22)
= Acacietum tortilidis 1) palaestinum anabasetosum articulati (7)
= Acacietum tortilidis 1) anabasetosum articulati (21)
= Acacietum tortilidis 1) anabasidetosum (29)
2. Association of Zizyphus spina-Christi — Moringa aptera (7)
3. Association of Z. spina Christi — Balanites aegyptiaca (7, 22).
The floristic composition of Acacietum tortilidis anabasidetosum based on
12 records from Wadi Araba is as follows; only species with percentages of pre-
sence above 50 are listed here (29).

Characteristic species of association and alliance

Acacia tortilis Hayne Blepharis edulis (Forsk.) Pers.
A. raddiana Savi Ochradenus baccatus Del.
Characteristic species of Anabasidetea
Anabasis articulata (Forsk.) Pulicaria undulata (L.)
Mogq. Kostel.
Gymnocarpus fructicosus Anvillea Garcini (Burm.) DC.
(Vahl.) Pers. Zilla spinosa (L.) Prantl.

In addition to other characteristic species of the above vegetation units, the
assoclation also contains characteristic species of Haloxyletea salicornici, Retametea
Roetami, and Suaedetea deserti, as well as a large number of “desert wides” (29). It
usually is confined to detrital fans, wadi banks or even small runnels intersecting the
sterile hammada. The tree layer is formed by the two acacias, while the lower
strata are composed of various shrubs and small perennials; after the rainfall, nu-
merous annuals germinate and fructify within a short time. The general physiognomy
is that of a savanna-like formation.

In the Zizyphus spina-Christi — Moringa aptera and Z. spina-Christi — Bala-
nites aegyptiaca associations of the Dead Sea and lower Jordan valley, acacias,
mainly A. raddiana, occur as single trees. Additional trees and large shrubs in

1) Refers to A. raddiana.



rather than by precipitation. Sufficient soil moisture for tree growth is available
only along wadi banks and the wadis and small runnels intersecting the otherwise
almost barren land which during a few hours per year may carry considerable
amounts of run-off water from large catchments, Therefore, in the mountains and
highlands of the Negev, the Dead Sea shores and the Araba, the micro-relief has
been shown to be the decisive factor for the development of the Acacietum associa-
tion, resp. the occurrence of single trees in other plant communities (14). Even on
mountain slopes, one usually will observe that the trees occur along small runnels
or other topographical features affecting the flow of run-off water.

In the plant communities of the Dead Sea area and lower Jordan valley, the
acacias oceur as single trees in oases confined to the outlet regions of large wadis
(28). Only at the northern limit of its range, where rainfall exceeds 200 mm. and
lower summer temperatures prevail, single trees of A. raddiana grow on flat land
without receiving additional moisture from run-off.

(b) Substratum. Both acacias occur over a wide range of soils developed on
various parent materials, provided the soils are well drained, non-saline and con-
tain sufficient amounts of available moisture. A comprehensive report on desert soils
has been published by Ravikovitch et al. (19).

In a study of the occurrences of A. raddiana and A. tortilis in Wadi Araba,
Karschon (14) has investigated the soil of the small wadis and shallow depressions
intersecting the hammada which is formed by alluvial deposits of the Neogene-
Quaternary consisting of sand mixed with flint, chalk and limestone pebbles. The
presence of the so-called desert pavement is most conspicuous; it consists of dark-
brown or black pebbles of various size and composition protecting the underlying
soil against deflation. Pebbles and gravel also are the main constituents of the soil
profile; crystals of gypsum may occur locally. The soil of the shallow runnels and
depressions may be termed a non-saline variety of the saline hammada; it is charac-
terized by a high rate of water infiltration capacity, low salinity, higher moisture
content and lower suction force than the hammada proper. Although the amount of
soluble salts exceptionally may reach 1.19, the chloride content never exceeds 0.09%.
Variations in soil composition, based on five profiles, are shown in table 2. There is
no differentiation of the soil into genetic horizons, and no humus is formed.

TABLE 2

Composition of non-saline hammada in shallow depressions of Wadi Araba (14)

Range Average
Gravel 0 — 69% 299%,
Coarse sand 5 — 67% 29%
Fine sand 8 — 419, 219%
Silt 1— 179 %
Clay 1— 13% 6%
Calcium carbonate 7 — T19% 37%
pH 73 — 9.1 8.2
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A. tortilis is much less widespread here than A. raddiana, and its occurrence
is limited to the Saharo-Sindian territory. Although it also occurs at the lower ele-
vations of the Central Negev (Wadi Ramon), its main distribution area is Wadi
Araba and its tributaries; its northernmost station is Ein Gedi (23). Its altitudinal
range extends from — 390 m. to about 500 m. above sea level. It occurs nei-
ther in the western nor in the northern Negev. The general distribution of A. tortilis
(including Brenan’s subsp. spirocarpa) extends over Sinai, Upper Egypt, Sudan, the
Red Sea Coast, Eritrea, Ethiopia, Somali, SW Arabia, Uganda, Kenya, Tanganyika,
Nyassaland, Rhodesta; Bechuanaland, Mozambique and Angola.

II. Habitat. (a) Climatic and topographical limitations. A comparison of
the ranges of A. raddiana and A. tortilis in the Dead Sea region and the Negev
clearly shows their dependance on temperatures (mainly winter temperatures) ra-
ther than rainfall. While A. raddiana appears to have a relatively wide temperature
tolerance, as shown by its occurrence in both the Dead Sea area and the northern
Negev, A. tortilis has a much more limited tolerance for low winter temperatures
and is almost confined to the hottest areas of the region, i.e. Wadi Araba and
the Dead Sea shores, where temperatures: never descend as low as O °C. Similarly,
A. tortilis appears to avoid areas with higher relative humidities. In the northern
Negev, the northern limit of single occurrences of A. raddiana approximately cor-
responds to the 300 mm. isohyete of mean annual rainfall (16). Climatological data
of selected stations are reported in table 1.

TABLE 1
Climatological data for the Dead Sea region and the Negev

Temperature °C.

Alti- Lat. Long. Mean Mean Mean Mean

tude max. min, relative annual

Station m. L . TR, M 7 hottest coldest humidity rainfall
month month % mm.
Jericho —260 31 51 35 27 38.8 9.8 49 143
Beersheba 270 31 14 34 47 33.7 6.2 58 200
Sodom —380 31 04 35 24 41.3 113 44 b1
Eilath 5 29 33 34 57 40.3 9.7 39 30

Microclimatic measurements in typical stands of Acacietum anabasidetosum in
wadi Araba showed daily maximum temperatures from 20 °C. in January to 40 °C.
in August, and hourly means of daily evaporation from 0.1 mm. to 0.5 mm. (29).
Even higher values would have been obtained in the Dead Sea area.

Since in most of the area under review mean annual rainfall is less than
200 mm. and may be as low as 30 mm. at Eilath, and since precipitation in the
Saharo-Sindian territory is most irregular, with annual rainfall sometimes amount-
ing to less than 309% of the yearly average, it is obvious that the micro-distribution
of the acacias is determined by the interaction of both topographical and soil factors
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1. Geographical and altitudinal distribution. Both A. raddiana and A. tortilis
are considered as belonging to the Sudano-Deccanian element as defined by Eig
(5). In a recent re-examination of Eig’s concepts, A. raddiana is referred to as
sub-omni-Sudanian, while 4. tortilis is termed sub-Eritreo-Sudanian (11).
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Fig. 1.

(a) Western limit of distribution and isolated occurrence near Wadi Ramon of A.
tortilis Hayne (25). (b) Northern limit of single occurrences of A. raddiana Savi
in the northern Negev (16).

4. raddiana is of relatively frequent occurrence in the Dead Sea region and
the Negev; it occurs in both the Saharo-Sindian and Irano-Turanian territories (6,
23). Although its optimum is in the Dead Sea area, in Wadi Araba (the continua-
tion of the Jordan rift valley extending from the Dead Sea to the Gulf of Agaba),
and in the broad valleys and plateaux typical of the lower elevations of the cen-
tral and southern Negev, single trees also occur at higher elevations as well as in
the western Negev (Nizana, El Arish). A. raddiana reaches its northern limit in
the loess district of the Irano-Turanian territory north of Beersheba (16) as well
as at Jericho in the lower Jordan valley (23). Its altitudinal range extends from
—390 m. to about 700 m. above sea level. The general distribution of 4. raddiana
includes North Africa, the Sahara, Mauretania, Gambia, Senegal, Mali, Niger, Ni-
geria, Chad, Nubia, Egypt, Sinai, the Red Sea codst, SW Arabia and Kenya.
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CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL:
ACACIA RADDIANA SAVI AND A. TORTILIS HAYNE 1)

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

A. raddiana Savi (26); A. Raddiana Savi (A. tortilis Hayne) (8, 20, 23); A. tor-
tilis Hayne (A. Raddiana Savi) (18). A tree of moderate size attaining a height of
8-10 m., usually with a short trunk from which several large branches diverge and
form a round, irregular, umbrella-shaped crown. Bark rough, greyish, with red
tints. Leaflets and young twigs glabrous. Pods more or less spirally curved.

A. tortilis Hayne (26); A. tortilis (Forsk.) Hayne (A. spirocarpa Hochst. ex
A. Rich.) (20); A. spirocarpa Hochst. ex A. Rich. (8, 18, 23). A multiple-stemmed
shrub or tree attaining a height of 4-6 m., with a flat-topped crown. Bark smooth,
reddish. Leaflets and young twigs pubescent. Pods spirally twisted, constricted
between the seeds.

Both species have a diffuse-porous wood with indistinct growth rings. A close
similarity exists in the wood structure, the only distinguishing feature being the
proader concentric bands of confluent wood parenchyma in A. raddiana (3, 9).

Brenan (1) proposes to consider both trees as subspecies of a single species;
thus, A. raddiana Savi becomes A. tortilis (Forsk.) Hayne subsp. raddiana (Savi)
Brenan, while A. tortilis Hayne becomes subsp. tortilis.

According to present knowledge, three additional species of Acacia are de-
scribed as native to Palestine and Israel. 4. laeta R. Br. was found only once in
the Dead Sea area (12) and was never recorded again (23), while a recently dis-
covered very distinct species of the central and southern Negev, at first believed to
be A. Seyal Del., is now considered as A. negevensis Zoh. sp. nov. (26). The only
species not occurring in the Dead Sea region and the Negev is 4. albida Del.
[Faidherbia albida (Del) Chev.]; its range never overlaps with those of the other
acacias (16).

1) This contribution is the first of a series intended to deal eventually with
all native trees and shrubs as well as with our main exotic forest trees. Its out-
line closely follows the Revised Schedule for Contributors to the Biological Flora
of the British Isles published in J. Ecol. 46 (2), 1958. Future accounts by various
authors will be published as they become available.

The following account is the outcome of a recommendation of the Ndola mee-
ting of 1959 sponsored by the Commission for Technical Cooperation South of the
Sahara (CCTA), that detailed information should be collected on the silvics and
silviculture of the more important trees of the tropical and subtropical dry forests
of Africa. Although the two acacias under review occupy a relatively limited place
in the vegetation of the Near Eastern deserts, the data available should be of value
for deepening our scanty knowledge on two of the most widely distributed trees of
the African savanna.
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in character, It is not possible here to give any comprehensive account of species
present, but certain dominants should be noted. Deloniz elata is the largest tree,
although by no means abundant; Zizyphus spina-Christi is ubiquitous and provides
both shade and edible fruits for man and stock. Another species, Z. leucodermis, is
a small tree up to three metres in height and shows remarkable similarity to the
African species Z. hamur which has recently been recorded from Kenya Colony,
Other woody plants include Commiphora spp., Ficus salicifolia, Corchurus amti-
chorus, Turraea parvifolia and members of the genus- 4cacia.

The southern coastline, where the mountains approach the ‘sea, is limited to
sandy beaches and bays where the vegetation is similar to that of the West Aden
Protectorate. There are few indigenous plants; Tephrosia, Acacia and Salvadora
are fairly well represented, and the vegetation mostly consists of tussock grasses
and creeping Asclepiadaceae, some annuals and characteristic ‘weeds of cultivation,
There are no mangroves and only limited halophytic communities 1).

Conclusion

From the forestry point of view, the Hadhramaut is very disappointing. Long-term
propositions of this kind do not appeal to the very traditional rural communities.

Timber used for building purposes, lime burning or firewood is derived from
date palms, acacias and any material large enough to warrant the expenditure of
energy in its cutting and carrying. Future supplies are most limited. The only per-
manent supplies of water are derived from underground sources; nearly all crops
are irrigated, and there is little or no cultivation outside the main wadis and the
littoral zone. It is possible that in the distant future, woodlots could be established
near the main towns such as Seiyun and Tarim, but at the moment demands are
fairly well satisfied with available resources.

Botanically however, the southern lands of Arabia are full of interest to the
phytogeographer and ecologist. A tremendous amount of work awaits the scientist,
and it is not too optimistic to believe that in this quarter of the East may be found
many of the critical linkages capable of unravelling the complexities and anomalies
of plant migration and distribution in Africa and the Near East.

). Mangroves have recently been observed in the crater of an extinct volcano
about five miles NE of Bir Ali and half a mile from the sea, at 14° 1’ latitude N
and 48° 22' longitude E, So far, the species is unknown. This is the only known
occurrence of mangrove in Southern Arabia. It is found in a most unusual loca-
tion: the crater floor is below sea level, and the plants (less than 15 ft. high) grow
around the edge of the water in a narrow band. The salinity of the water exceeds
that of the sea water.



lity 1s very low. On the plateau, rain may fall any time between December and
July; the southern scarps facing the sea generally receive some monsoonal rain in
summer, Inland, drought periods frequently last for several years. Cloudy and misty
conditions often prevail at high altitudes on the ‘Jol' in summer. Temperatures are
extreme, with violent fluctuations between day and night maxima and minima on
the plateau; radiation from the stony desert surfaces is intense. There are no reliable
figures available for meteorological study away from the coast. The maritime
plains probably receive about 35 mm. rain per annum.

Vegetation

While it is generally true to state that what winter rain falls in this area must
favour phenological development of nearly all plants, the wadis form lines of migra-
tion and provide better conditions for growth and reproduction of species alien to a
desert habitat. There usually is some active plant life to be found along these
channels at any period of the year.

The limestone plateau, largely covered with loose gravel, desert-varnished boul-
ders and a myriad, ill-assorted collection of inorganic detritus, presents a barren
appearance to the casual observer but is very far from being devoid of vegetation
in spite of the thin covering of soil. Following a favourable climatic period, there may
be a fairly intense flush of development. In the deeply dissected gorges and on the
lower scree slopes, woody vegetation reaches its optimum,

The principal components of the plateau are dwarf and usually thorny bushes,
evergreen shrubs, desert succulents and, more rarely, scrub acacias with other small
trees. Towards the lower edges of the plateau, small pockets of more stable soil
may maintain a fairly dense vegetative cover somewhat resembling the Mediterra-
nean batha in physiognomy, although without the latter's luxuriance and variety.

The family Zygophyllaceae is well represented, including the genera Fagonia
and Zygophyllum, as well as various members of the Labiatae, of which Lavendula
is probably the most abundant, but Teucrium rhodocalyx, Herpestes monniera and
Chaenostoma lyperiiflorum are also very common. Crassulaceae and Acanthaceae
are two families of significance. The shrubs Ficus salicifolia, Cassia holosericea,
Indigofera spp., Cadaba mirabilis and Dodonaea viscosa are noteworthy.

The dominant acacias are Acacia edgeworthii, A. campoptila and A. hamulosa.
Adenium obesum is widely distributed, together with at least two large species of
Euphorbia, a Dracaena, and various species of Aloe. These components of a seni-
brushwood association generally provide fuel for camel caravans and the like dur-
ing their passage across the plateau. In the far east of the plateau near the border
of Dhufar (part of Oman), the frankincense tree (Boswellia carteri) is still found
in some quantity, but is of little economic importance since supplies in Dhufar
are more abundant and of easier access.

The wadi vegetation, although extensively altered or destroyed by cultivation,
particularly since the establishment of large-scale pumping schemes to provide per-
manent irrigation water from underground sources, is more luxuriant and varied




over the denuded surface into the sea, but was received by the country, in all its
abundance, into her bosem, where she stored it in her impervious potter's earth, and
so was able to discharge the drainage of the heights into the hollows, in the form
of springs and rivers with an abundant volume, and a wide territorial distribution.
The shrines that survive to the present day on the sites of extinct water-supplies are
evidence for the correctness of my present hypothesis.”

Plato (Critias).

THE VEGETATION OF THE EAST ADEN PROTECTORATE
By 0. KERFOOT,
East African Agriculture and Forestry Research Organization, Muguga, Kenya.

Introduction

This brief account of the Hadhramaut may serve to illustrate the salient feat-
ures of geomorphology and vegetation of a little known portion of Southern Arabia
until a more detailed paper on its ecological and phytogeographical aspects will be
submilted for publication. There is very scanty scientific literature on the Southern
Arabian peninsula; geological informstion is kept largely by petroleum companies
and therefore beyond the reach of the general public. Fragmentary botanical in-
formation is contained in works by travellers such as Van der Meulen, Thomas,
Thesiger, Stark, Bent and others.

General description of the area

The Hadhramaut may be conveniently divided into :

(a) the limestone plateau or ‘Jol’, at elevations between 1000 and 2000 m. above

sea level;

(b) the wadis, i.e. deep valleys with precipitous limestone scarps, at elevations

of 500-800 m. above sea level.

The marine littoral zone is interesting botanically but of comparatively small
extent.

The plateau is tilted northwards towards the Rub al Khali or ‘Empty Quarter’
and is jaggedly dissected in the south where it faces the sea. The main Wadi Hadhra-
maut roughly bisects the plateau as it swings in a wide arc towards the sea. There
is little or no permanent surface water either in the main wadi or in the numerous
steep valleys draining the southern edge of the plateau.

Climate

The whole of the East Aden Protectorate lies outside the zone of regular seaso-
nal pattern of rainfall. Aridity increases progressively inland, and rainfall reliabi-
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Although a matter of public concern, one can hardly believe that the water con-
sumption of forests could be a suitable item for discussion and polemics in the
daily press. However, irresponsible statements were published, and proposals were
put forward to ‘“shave” our forests and to stop afforestation. Data from abroad
were used to estimate the water lost through our forests, and on paper all this
water was added to our groundwater resources and made available for irrigation.

A (for afforestation) came to succeed Hawthorne’s scarlet letter; as such, its
mark was impressed upon the public’s mind.

Foresters never denied that forests use water; however, they feel that policy
matters should be decided upon only after research on all phases of watershed man-
agement has been concluded. They contend that facts rather than ideas should
determine the place of afforestation and forestry in integrated land and water use
policies. A committee set up by the Minister of Agriculture has accepted this view
and decided that during the next five years 115,000 dunams should be afforested in
all parts of the country. During this period there is hope that research already
started will produce sound results.

CONTRIBUTIONS TO THE ARBOREAL FLORA OF ISRAEL

Although the number of woody species in Israel is relatively small, information
on their ecology and silviculture is most scanty and often is scattered over a large
number of publications. There is little doubt that foresters could profit from the
research and practical experience already available, if the data could be collected
and edited in a suitable form.

For this reason, our Society has decided to sponsor the publication of a series of
papers to appear at irregular intervals and to deal with our major forest trees and
shrubs. This series is to be prepared by various authors and its outline will closely
follow that of the “Biological Flora of the British Isles”.

In presenting the first paper of the series the Society expresses the hope that
this venture will lead to a better understanding of our trees as well as to improved
forestry practices,

PLATO ON FOREST INFLUENCES

“At this period, however, with which we are dealing, when Attica was still in-
tact, what are now her mountains were lofty soil-clad hills; her so-called shingle
plains of the present day were full of rich soil; and' her mountains were heavily
afforested — a fact of which there are still visible traces. There are mountains in
Attica which can now support nothing but bees, but which were clothed, not so very
long ago, with fine trees, producing timber suitable for roofing the largest buildings;
the roofs hewn from this timber are still in existence. There were also many lofty
cultivated trees, while the country produced boundless pasture for cattle. The annual
supply of rainfall was not lost, as it is at present, through being allowed to flow
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EDITORIAL NOTES

THE 2nd WORLD EUCALYPTUS CONFERENCE

Several hundred delegates from about twenty States attended the Second World
Eucalyptus Conference in Sao Paulo, Brazil, in August 1961. The conference was
devoted to all phases of cultivation and utilization of eucalypts, and to a review of
progress made since the first conference in Rome in 1956. Obviously the stress was
laid on eucalypts in tropical areas, and the casual cbserver. is greatly impressed by
the wealth of information made available by these countries where eucalypts occupy
an outstanding place. The complete set of papers presented at the Sao Paulo con-
ference should fill a vast gap in our knowledge of one of the most versatile and
most widely grown forest trees.

At the request of FAO, outline papers for discussion by various sections of the
conference were prepared by Messrs. J. Kaplan (water relations of eucalypts),
R. Karschon (influence on soil, effects of fertilizers) and M. Kolar (economics of
plantations).

It is intended to review in our next issue some of the recommendations of the
conference and their bearing on our forest economy.

CONTRIBUTIONS ON EUCALYPTS IN ISRAEL

Upon the occasion of the 2nd World Eucalyptus Conference, the National and
University Institute of Agriculture and the Jewish National Fund have published a
pamphlet “Contributions on eucalypts in Israel" presenting five papers on various
phases of the cultivation and utilization of eucalypts. The pamphlet was distributed
at' the Sao Paulo conference and has been widely circulated both here and abroad.
Additional copies are available on request.

As stressed in the foreword, almost eighty years have passed since the first
eucalypt seeds were sent to this country by J. B. Cotton from Tasmania. Nowadays,
eucalypts form a characteristic featule of our landscape from Dan _to Beersheba, as
well as our mam source of timber for agriculture and industry. Efforts are being
made to increase the;r Aarea, and eucalypts continue to figure prominently in our
research and afforestatlon procrarrmes
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