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Plate 1. Sites of measurement : left — natural oak scrub ; right - Aleppo pine forest.
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Fig. 1. Hourly course of LT.S. at two metabolic rates and microclimatic data during
four days.

O — Pine forest ; — 4 Oak scrub. LT.S. — index of thermal stress (Kcal h-1) at metabolic
rates of 100 Kcal h- ( ) and 410 Kcal h-1 ( . . i

A — Air temperature (°C); B — Black-body temperature (°C); C — Global radiation
(cal em-* h-1); D — Evaporation mm h"); E — vapor pressure (mm Hg); F — Wind
velocity (m sec-?).
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Plate 1. A charred piece and sections of a wood sample of Phoenix dactylifera
L. 1 — general view ; 2 — longitudinal section (x135) ; 3 — cross section (x50) ;
4 — cross section (x135).
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Plate 2. Wood pieces and sections of wood sample of Populus euphratica Oliv.
1 — General view: 2 — cross section (x135); 3 — tangential longitudinal

section (x135) ; 4 — radial longitudinal section (x135).
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Plate 3. Fruits and seeds of date palm (Phoenix dactylifera L.). 1 — dried fruits
and kernels of a variety resembling Hayani; 2 — kernels of a variety resembling
Samani; 3 — kernels of a variety resembling Aglani.
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Fig. 1. Middle East Thaumetopoea species: |1 Th. processionea (Gironde, France) ;
2 do. (Bilbao, Spain); 3, 4 — Th. solitaria (Amasra, Turkey); 5 — Th. pityocampa
(Lerida, Spain); 6 do. (Lucca, Italia); 7. 8 Th. wilkinsoni (Cyprus); 9, 10 Th.
jordana (Jordan); 11, 12 — Th. herculeana var. judaea (Jerusalem ?); 1, 3, 5, 7, 9, 11

inales ; 2, 4, 6, 8, 10, 12 — females (after Agenjo, 1941).
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Table 2

Flight Oviposi- Incuba- Larval Pupa- Pupal
Species Plant host period tion tion develop- Tent tion stage Refer-
site time ment site (months) ences
(months) period
T. processionea Quercus VIII-IX bark 9 1V-VII + nest 11 6)
T. solitaria Pistacia IX-X o 5 IV — ground 5 8)
T. pityocampa Pinus, Cedrus VII-IX needles 1 VII-1IV + - 4 3,5
(Abies, Picea)
T. wilkinsoni Pinus (Cedrus) IX-X < 14 Xi-1v “+ e 53 (7, 10)
T. sp. Cedrus VII-IX bark 8 V-VII + - 2 ()
T. jordana Rhus tripartita X-XI - 1(7) XI-111 — - 6} )

References : see p. 24.
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THE GENUS THAUMETOPOEA IN THE MIDDLE EAST

By J. HALPERIN,

Division of Entomology, Agricultural Research Organization, Ilanot.

Summary

Six of the ten species of the genus Thaumetopoea are found in the Middle
East. Their distribution is given in Table 1. One very distinct species recorded by
Acatay (1) has not yet been determined. Their main bionomical characters are
summarized in Table 2.

Table 1

Species

Distribution

in the Middle East

outside the Middle East

T. processionea L.

7. solitaria Fr.

T. pityocampa Schiff.

T. wilkinsoni Tams

T. sp.

7. jordana Stg.

Turkey (Thrace and Black Sea
shore)

From Turkey to Iran and Israel

Turkey

Turkey, Cyprus, Syria, Lebanon,
Israel

Turkey (SW Anatolia)
Jordan (outlet of Yabok River)

From Portugal to Moldavia

Greece, Macedonia, Bulgaria
Europe, south of the line
Le Havre-Varna; N. Africa

The four other species which do not occur in the Middle East, are :

T'. pinivora Tr. on pine, mainly in the Baltic countries

I'. bonjeani Powell on Cedrus atlantica in Morocco :
T. herculeana Rbr, on Erodium, Helianthemum and Cistus salvifolius, from
Portugal to Libya. T. herculeana var. judaea was reported once from Jerusalem
by Bang-Haas (4), but this record is questionable ;
T'. cheela Moore on Rhus cotinus in NW India.

The morphology and bio-ecology of T'. pityocampa and T. wilkinsoni are very
similar. The main differences are in the male genitalia (2) and incubation period
(Table 2). Owing to their considerable importance to pine, both species were the
subject of extensive research,
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“Not a single palm can be found in the area which was once a forest of palms”
3, 4.

Another plant which was found in the Ein Bokek excavations, but disappeared
from this site is Nerium oleander, a large bush growing on stony river banks or
in wet wadi beds. It appears in such habitats in the Jordan Valley and rivers in
the Dead Sea region.

Only few remnants of Acacia raddiana were found in the excavation, though
this species is one of the main constituents of the tree vegetation in this region
today. It is possible that the trees were used during the Jewish-Roman wars so
that not many Acacia trees were left for the Roman fortress of Ein Bokek. It
is also possible that better timber was available.

Similar phenomena of changes in composition of vegetation in the past are
also suggested from the results of the investigation carried out in Southern Sinai.

St. Catherine Monastery is probably the only site in southern Sinai where logs
and smaller pieces of wood remain from ancient times. Parts of the building have
been well preserved since the 6th century; others — since the 11th-12th and
16th-18th centuries (1, 5).

The timber used in various parts of the building was taken from eight tree
species, all of them growing presently in this region. Four of these species, i.e.,
Phoenix dactylifera, Cupressus sempervirens, Amygdalus communis and Populus
sp., were used in large quantities. This suggests that these trees were common
in the area in the past.

Today only a small number of Cupressus sempervirens trees can be found
on the northern slopes of the mountains in the vicinity of the monastery.

The use of stems of almond trees (Amygdalus communis) as building material
is rather amazing and unusual, because almonds were highly valuable as fruit trees.
Nevertheless, the use of almond in the monastery was probably due to the fact
that trees were common in this region in the past.

On the other hand, very few logs of four other tree species were used, though
three of them — Tamarix mannifera, Acacia raddiana and Olea europaea —
appear abundantly in this area tody. Probably other species were preferred for
construction.

In other dendroarcheological investigations carried out in various sites of the
Negev, it was shown that local trees were exploited on a large scale.

Two woody species — Tamarix aphylla and Acacia raddiana — appear in
large quantities in Tel Beer-Sheba, Tel Arad and Tel Malhata. These species
comprise more than 80% of the samples examined and were found throughout the
archaeological profile. Most samples collected (85%) belong to the Israelite period.
Logs of Tamarix aphylla and Acacia raddiana were used for building purposes.

The use of local timber for building of entire towns presumably changed the
composition of the vegetation in such areas where trees have very low growth
rates. This is especially striking in the arid region of Israel, where some of the
species disappeared and others were greatly reduced in number following over-
exploitation by man. References : see p. 15.
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due to the extreme aridity and the high temperatures of the region. Examination
of the botanical material reveals that three plant species — Phoenix dactylifera
(Plate 1), Populus euphratica (Plate 2) and one species of Tamarix sp. of the
Dead Sea region (7. gallica, T. Meyeri or T. jordanis) — were mainly used for
the building. They constituted approximately 75% of the samples collected in the
castle (245 samples) and 85% of the samples collected in the private home (136
samples). The roof logs of the corner towers were taken of two species only —
T'amarix sp. and Populus euphratica.

It is interesting to note that most of the fruits discovered in this excavation
were dates. They show great similarity to three recent varieties — Hayani, Samani
and Aglani (Plate 3).

Tamarix trees are very common in this district today. The two other species,
i.e., Populus euphratica and Phoenix dactylifera, disappeared from Ein Bokek
area, although the present ecological conditions enable their existence there.

Regarding Populus euphratica, the nearest groups of trees appear today in
other districts of the Dead Sea (e.g., Ein Gedi). No information on the history
of this species in Israel is available, but in view of the large numbers of poplar
logs used in Ein Bokek, it seems that this species was rather common in the area
in the past, but has been destroyed by extensive use.

The cultivated date (Phoenix dactylifera 1..) grew abundantly in Jericho, all
along the banks of the Jordan and around the Dead Sea. Some investigators even
ascribed its origins to the Jordan’s banks and the Dead Sea region. Descriptions
of dates which grew abundantly in Jericho, Zoar, Ein Gedi and other districts in
the Dead Sea region are well known from the Bible, the Mishna and from memoirs
of writers, travellers and investigators who visited Israel during various periods.
Names like “Hazezon-Tamar” for Ein Gedi and the “City of Dates” for Jericho
in the Bible support the assumption that dates were very common in this region.
In the time of the Mishna, Jericho and the nearby Zoar were also designated
as the Cities of Dates.

Herodotus (5th century B.C.) describes the dates of Israel with special notes
on the Jordan Valley, Jericho and the environs of the Dead Sea.

Diodorus (60 B.C.) remarks: “The Dead Sea region is extensively planted
with date palms”. Detailed descriptions on dates of the Dead Sea region are
aiso in the books of Flavius Josephus (37-85 A.D.).

But since the 15th century, it was stressed that dates have disappeared from
this region.

El-Kalkashandi in 1418 writes : “There are now no more fresh or even dried
dates”. Pierre Belon (1553) and Dubdan (1641) indicated that dates had dis-
appeared from Ein Gedi. In 1816 we learn from Irby and Mangles and in 1833
from Robinson, that only one date palm survived in Jericho, and not a single
one in Zoar or Ein Gedi. In 1847 Wilson confirmed this again. Tristram in 1866
writes : “The last palm has gone from the plain which once gave to Jericho
the name of the city of date palms”. Concerning Ein Gedi, he writes in 1911 :
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for timber and firewood. Changes were induced also by grazing and browsing, by
the use of plants for mat and basket production, by setting forests on fire, etc.
On the other hand, new plant species were introduced for cultivation during the
ages. Such plants replaced at least some part of the natural vegetation. Human
activities caused, therefore, during the historic period drastic changes in compo-
sition of the natural vegetation in our region,

The question still to be answered is which of the plant species was affected
and to what extent ? Partial answers can be obtained from the results of investi-
gations in archaeological botany. Such data provide us with material for the
reconstruction of botanical history, determination of its chronology and origin
as well as information on the composition of vegetation and evaluation of the
ecological conditions in the past.

Information on native trees and shrubs which provided timber for local
purposes, during various periods and in various sites, enables us to reconstruct
plant distribution maps in ancient times. Information on cultivated edible plants
which were once used by man, as well as on the accompanying weeds, can be
obtained from identification of fruits and seeds gathered in archacological
excavations,

Moreover, estimation of the age and origin of such plant species, together
with ecological information on those plants which were exterminated, gives us an
important basis for reconstruction of plant history in Israel.

Materials and Methods

Investigations were conducted on plant materials collected in archaeological
excavations of various sites and layers, stemming back to various eras.

Samples taken from logs or small pieces of wood were taken for examination.
Mostly were such pieces charred. Cross, as well as longitudinal, tangential and
radial sections were made of these samples. Anatomy of the wood was studied
microscopically, a method which enabled the identification of these plants down
to the species level.

Fruits and seeds were also identfied to species or variety levels by comparison
with recent fruits and seeds (6, 7).

Results and Discussion

The material of two sites, i.e., a castle and a private home (villay which were
recently excavated in Ein Bokek, was investigated. The castle dates back to the
4th century A.D. and is one of the fortresses which constituted the ‘Limes
Romanum™. The house is dated to the Maccabian-Herodian era with remnants
from the period between the 1st century B.C. and the 2nd century A.D. (2).

All logs and pieces of wood which were found in the house, were charred.
The castle was well preserved and logs from the roofs of the corner towers as well
as other wooden parts of the buildings remained almost undamaged. The logs
were preserved in their original position and their decomposition was prevented
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evaporative power of the atmosphere. Under conditions of limited soil water
supply physiological factors act to restrict water expense by transpiration.

In an investigation of the water regime of tree Jeaves of the two ecotypes,
soil moisture content was found to be decisive and to control transpiration,
stomatal aperture, water saturation deficit, leaf water potential, and xylem potential.

The methods of investigation are critically reviewed and the results and their
implications are discussed. The superiority of the Broken Hill, N.S.W., ecotype to
the local seed source is emphasized for afforestation of dry areas in the southern
part of the country including the Negev.

THE EFFECTS OF HUMAN ACTIVITY ON COMPOSITION OF THE
NATURAL VEGETATION DURING HISTORIC PERIODS

By NILI LIPHSCHITZ and YOAV WAISEL,
Department of Botany, Tel-Aviv University.

Summary

Agricultural activity of man, exploitation of timber, fire and grazing brought
about changes in composition of vegetation during the last 3000 years. Also,
foreign plants which were introduced by man, interfered with the composition of
the natural vegetation.

Evaluation of the ecological conditions in the past and history of man and
vegetation can be made by investigation of the wood remnants found in archaeo-
logical excavations.

Dendroarchaeological investigations conducted in various sites of the arid,
semi-arid or Mediterranean regions of Isracl show that most of the species
inhabiting these areas at present, prevailed there also in the past. However, changes
in the relative composition of vegetation did occur. This phenomenon is especially
prominent in the arid region of Israel, in which some of the species disappeared
or numbers of plants were greatly reduced following over-exploitation by man.

Results of such investigations show an intensive use of timber since the
Israelite period. However, only since the Roman period have trees been eradicated
completely from various sites.

Introduction
The increase in size of human populations in Israel together with the con-
sequent use of land for agriculture, increased man’s effects on the composition
of natural vegetation. Extermination of natural plant communities occurred due
to the change of their habitats into tilled fields, and due to the use of wild plants
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THE ECOLOGY OF EUC A LYPTUS C AMALDULENSIS DEHN. IN ISRAEL*

By J. KAPLAN,
Forest Department, Iand Development Authority, Eshtaol.

An investigation was made of the water relations of two seed provenances of
Eucalyptus camaldulensis Dehn, (E. rostrata Schlecht.) : the local population
known to originate from the cooler and wetter parts of South Australia, and the
Broken Hill, N.S.W., ecotype from a hot arid inland area.

This was shown by the higher relative turgidity, more negative water potential
and more negative osmotic potential of the arid ecotype and its ability to maintain
high transpiration and production even at low soil moisture levels,

population was investigated on a mesic site. The water regime and transpiration
were found to be controlled in the winter, in the presence of adequate soil
moisture, by the evaporation power of the atmosphere. In the summer, when
soil moisture is deficient and when there is no groundwater within reach of the
tree roots, the evaporative power of the atmosphere becomes of secondary
importance, with the water regime being controlled primarily by soil moisture

supply is unlimited, the course of transpiration and other eco-physiological factors
follows that of the climatic parameters, i.e., transpiration is controlled by the

* Summary of Ph.D. thesis submitted to the Senate of the Hebrew University, Jerusalem.
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THE RELATION OF MICROCLIMATE TO THERMAL STRESS OF MAN
IN TWO FOREST TYPES ON MT. CARMEL

By G. SCHILLER,
Forestry Division, Agricultural Research Organization, 1lanot.

Summary
An evaluation was made of the recreational value of the two major forest
types of Mt. Carmel : man-made pine forests and various degradation stages of
natural oak scrub. Their importance for outdoor recreation lies in their proximity
to the densely populated Coastal Plain and the conurbation of Haifa.

Microclimatic measurements in a 10-m-high Aleppo pine plantation (about
20 years old; with a canopy cover of 80%, and in a 3.5-m-high open oak scrub
with a cover of 50%. showed the attenuating effect of the former on the micro-
climate : reduction of air temperature, black-body temperature, global radiation
and wind velocity to below the levels prevailing in the scrub.

In the spring, the Index of Thermal Stress (1TS), i.e., the required sweat rate
in equivalent Kcal h-', calculated after Givoni (1969), was found to be lower in
the oak scrub than in the pine plantation for conditions of rest, but under con-
ditions of moderate physical activity the situation was reversed. In the summer,
the 1.T.S. in both cases was much lower in the pine plantation than in the oak
scrub. In the winter, no significant differences Were recorded between the two
forest types.

To utilize the forest recreation potential of Mt. Carmel fully, there is therefore
a need to develop side by side tall pine forests with a closed canopy for summer
recreation and open-structured oak scrub for recreation at rest in the spring. This
conclusion is in agreement with the results of an earlier investigation in the J udean
Hills (Schiller and Karschon, 1973).

-




= — p—— ——

ISRAEL FORESTRY ASSOCIATION
Ilanot, Doar Na, Lev Hasharon

President: J. Weltz b
( Executive Committee: G. Douer
1 Y. Ephraty
G. Horn
Dr. R, Karschon
M. Kolar
Editors: Dr. J. Kaplan
Dr. R. Karschon
The Israel Forestry Association was founded in 1945. The objects of the
Association are to advance the development of forestry in Israel, to form a
centre for all those engaged in forestry, and to foster public interest in fores-
try and in the importance of forests. The Association holds regular meetings
and symposia and organizes excursions to areas of professional interest.
Membership is open to all who are interested in forestry and wish to receive
the publications of the Association.

The Association’s journal, called La-Yaaran (For the Forester), is pub-
| hshed quarterly. It provides a medium for the exchange of information on
| forestry in all its aspects, and its contents include technical and descriptive
| articles on forestry practice and research, with special emphasis on forestry
in Israel and the Middle East and in semi-arid and arid areas. Contributions
are invited from members and others resident either in Israel or abroad. All
editorial and business matters should be forwarded to the Editor, Israel
Forestry Association, Ilanot, Doar Na, Lev Hasharon. The Association does
not hold itself responsible for statements or views expressed by authors of
| papers.

RECENT PUBLICATIONS

Available on Request from the Forestry Division, Agricultural Research
Organisation, llanot, D.N. Lev Hasharon :

Leaflet No. 46: Seedling Morphology and Schizocotyly in Hammada salicor-
nica (Moq.) Iljin.

Leaflet No. 47: Evaporation at Ilanot.
Leaflet No. 48 : The Forest Cover of Two Catchment Areas.
Leaflet No. 49: References on Forestry and Forest Products — 1972.

Leaftet No. 50: Decisive Factors Affecting the Growth of Eucalypts in the
Negev.

oY L2433 “TMR. ‘DINYP OWIA 0D




ISRAEL FORESTRY ASSOCIATION

LA-YAARAN

WoORLD-LIST ABBREVIATION : La-Y aaron

Vol. 24, No. 12 June 1974

[ o ad o VUV e

CONTENTS

The Relation of Microclimate t0 Thermal Stress of Man in Two Forest Types on
Mt. Carmel — G. Schiller . ; :

The Ecology of Eucalyptus camaldulensis Dehn. in Israel — J. Kaplan .

The Effects of Human Activity on Composition of Natural Vegetation During Historic
Periods — N. Liphshitz and Y. Waisel . . : ‘ .

Thinning Practices in Israel — Summary of Meeting of the Society of Israeli Forest
Engineers s

The Genus Thaumatopoea in the Middle East — J. Halperin .

* Page numbers refer to the Hebrew text.

Page*
1

7

16

19

Price : 2 1L.




