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Table 1. Monthly and annual rainfall (mm)
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140 863 19 4 54 76 198 482 29 0 0 49/50
4 314 0 0 27 100 76 69 25 17 0 50/51
84 784 0 | 54 8 218 300 99 26 0 51/52
72 1710 0 22 155 111 |.252 72 93 5 0 52/53
78 617 0 33 12 98 133 169 169 1 0 53/54
149 587 0 14 14 14 30 390 124 0 0 54/55
125 748 3 6 56 31T (145 2949 199 8 0 55/56
70 530 10 37 139 68 14 122 8 1 0 56/57
94 788 0 4 4 13 400 239 77 51 0 57/58
47 496 8 8 74 128 200 75 0 2 1 58/59
8 521 1 1 94 34 298 37 31 11 8 59/60
46 580 42 2 2| 17y | 160 43 140 0 0 60/61
80 753 0 47 2 69 200 402 27 2 2 61/62
50 520 14 21 34 76 82 220 1 73 0 62/63
52 16 3 19 55 228 108 127 92 90 1 63/64
172 812 3 48 51 54 |156. 124 315 0 0 64/65
. ..529 0 4 63 123 95 19 23 62 0 65/66
102 826 0 4 120 75 (164 399 9 52 1 66/67
58 421 1 28 19 32 111 92 112 26 1 67/68
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Table 2. Number of rain days ( > 0.1 mm)
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Table 3. Number of rain days ( > 1.0 mm)
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59 0 10 8 10 12 11 8 0 0 48/49
56 - | 1 9 14 17 3 0 0 49/50
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Figure 1. Five-year running averages of rainfall
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Plate 1.
Avdath Canyon. I—level No. I; II—level No. II; IIw—level
III—level No. IIL
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Fig. 1.
Annual cycle of cambial acitivity in branches of Populus euphratica located
in wet (broken line) and dry (solid line) habitats (1968) :
a. cumulative growth curve.
b. monthly mean of cell layer production.
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Plate II.
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Microautoradiograms of cross-sections of branches of Populus euphratica.

Nos. 1 & 2 : Branches from trees located in a wet habitat.
Nos 3 & 4 : Branches from trees located in a dry habitat.

Nos. 1 & 3 : Branches labelled on April 8, 1968 and sampled on May 4, 1968.
Nos. 2 & 4 : Branches labelled on May 4, 1968 and sampled on June 2, 1968
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Fig. IL

Ion content and conductivity of soil extract of the wet and dry habitats in Avdath
during the growth season (April-July, 1968). Samples taken from 40 cm depth.
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Plate IIIL
Microautoradiogram of stem cross-section of a sapling. Plant labelled on June 17, and
sampled on September 9, 1968. Note three false rings resembling ordinary annual rings.
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Fig. III.
Influence of irrigation with NaCl solution during three months (April-June, 1968) on
the xylem production in stems of saplings.
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A VISIT TO ABU SUWEIRIH
By P. GATT.

This paper, first published in 1887 in Volume 10 of the Zeitschrift
des Deutschen Palaestina-Vereins (pp. 54-56) by a German Christian
missionary living in Gaza, is of historical interest since it provides the
first record of the occurrence of Acacia albida Del. in Palestine. It
reports Gatt's visit to Sheikh Muhammed Abu Suweirih, the owner of
the lands of Khirbet Sukreir, between Yibna and Isdud, whose encamp-
ment was between Wadi Isdud (Nahal Lachish) and Wadi Rubin (Nahal
Soreq). The sheikh had forbidden the cutting of the saris scrub which
was apparently widespread on the coastal sand dunes and was correctly
described by Gatt as a species of acacia. Only after the promise of a
bakhshish the sheikh agreed to the resumption of cutting. The scrub
was probably uprooted since the roots were said to provide an excellent
fuel and were used to operate the steam-mill at Isdud.

Although Gatt stressed that Abu Suweirih was but the sheikh’s name,
a group of buildings called Budik Abu Sueileh or Bawayik Abu Suweirih
(‘huts of Abu Suweirih’) was marked on both the Palestine Exploration
Fund Map of 1878 and the 1 : 100,000 map of Palestine (1370/1177). A
large Zizyphus spina-Christi tree marked only on the Mandate map
(1381/1228) as Sidrat Abu Suweirih also recalls Gatt’s host.

Large remnants of the once more extensive acacia scrub still persist
north of the highway to the new port of Ashdod but the scrub is very
open and stunted because of continuous cutting and grazing by Beduin ;
part of the scrub was uprooted in the late fifties and turned into vine-
yards. Small groups of A. albida also occur near the town of Ashdod.

R. Karschon



To evaluate the effect of the forest on the herb cover a separate calcula-
tion was made of the carrying capacity of the sample plot area clear of
shrubs and rocks ; this was termed ‘“relative carrying capacity”. The
“relative animal feeding units” per dunam were calculated similarly.

The average values of the site factors show that in general the pine
forests of Lower Galilee and the Menashe Hills were planted under mar-
ginal conditions, with the slope and rock outcrops averaging 19% and
12%, respectively. These conditions are far from being indicative of good
forest land but are fairly typical of the type of land availabe for pine
plantations in Israel.

Of the forest factors the number of trees per dunam and mean annual
increment are the most interesting. It was found that the number of trees
in plantations of less than 20 years of age largely exceeds that in older
plantations ; the question, therefore, arises whether or not such a heavy
thinning is desirable. The mean annual increment of 0.216 m®/d (2.16
m’/ha) corresponds well to the low site class of the plantations, but
there are plots with a much higher annual increment than the average.
There were also marked differences between the two areas examined,
with the M.A.I. in the Menashe Hills amounting to 0.311 m?/d (3.11
m®/ha).

Data of interest concerning the understory and ground cover are those
dealing with the value of the herbaceous vegetation for natural grazing.
The latter is rather sparse when the tree canopy is dense ; its density
increases in the less developed plantations. Competition between the tree
cover and the herbaceous vegetation results in a marked depression of the
latter, but nevertheless there always occurs a certain amount of herbs
that can be utilized for pasture in the forest. Although pine plantations
cannot be considered as good grazing grounds they do, however, con-
stitute a valuable source of forage for seasonal use, particularly in areas
with large-scale afforestation, on the one hand, and seasonal shortage of
grazing land, on the other,
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DEVELOPMENT OF THE TREE STORY AND GROUND COVER IN PINE
PLANTATIONS OF LOWER GALILEE AND THE MENASHE HILLS

By N. SELIGMAN* and G. DOUER**.

A combined forest and range survey was conducted in 1966-67 in pine
plantations of Lower Galilee and the Menashe Hills. The sample plots
were selected to represent a wide range of age classes and site factors to
evaluate both the general development of the forest and the interrelation-
ships between tree story, herbaceous vegetation and site factors.

The plantations examined were grouped according to the following
criteria :

1. Tree species : Pinus halepensis Mill. and P. brutia Ten. Only pure
stands were taken into account.

2. Age of plantation : S-year classes from 6-10 years to 36-40 years
of age.

3. Soil type only dark and brown rendzina soils were distinguished
in the areas surveyed,

4. Aspect : northern and southern slopes.

The tree species and age classes were taken from available records
while soil type and aspect were determined from aerial photographs.

From the groups formed according to these criteria a total of 126
sample plots of one dunam (0.1 ha) each, was selected at random and
surveyed. The results of the survey were grouped according to area,

species and age (below and above 20 years). The following parameters
were analyzed :

1. Site factors : percent of slope, percent surface of rock outcrops.
soil type, aspect. The last two parameters are not included in this report
as they are the only non-numerical factors.

2. Forest factors: total height and B.H.D., number of trees per
dunam, canopy percent. The total volume and mean annual increment
(M.A.I.) were calculated.

3. Understory and ground cover : percent of shrub cover, herb
cover and botanical composition, litter, dry grass, dry weight of herba-
ceous vegetation. Some of these data were used to calculate the carrying
capacity of the herbaceous vegetation in animal feeding units per dunam.

* Volcani Institute of Agricultural Research, Bet Dagan.
** Soil Conservation Department, Ministry of Agriculture, Tel Aviv.
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type of wood. However, ring-porous xylem was produced whenever shoot
elongation was restricted (Lipschitz & Waisel, 1970b). The same pheno-
menon can be seen even in branches of trees located on a wet and non-
saline level. This assumption is further emphasized when water stresses
were artificially produced under controlled conditions.

Water stresses caused by withholding irrigation resulted in reduction
in both extension and radial growth. A similar reduction in growth was
clearly distinguished when conditions of high salinity were artificially
applied.

It is certainly difficult to determine when a high water stress only
reduces growth and when it causes irreversible damage.

In the highest salinity treatment, so little wood was produced, that
it is difficult to speak of a ring-porous wood. However, under these con-
ditions, the wood formed comprised only few vessels, thereby indicating
the effects on cambium of the preformed shoot expansion.

Effects of water availability were considered to be rather quantitative
(Dils & Day, 1952 ; Kozlowski, 1962 ; Fritts, 1966 ; etc.).

In two native woody species investigated, i.e., Ziziphus spina-Christi
(L.) Willd. and Zygophyllum dumoswm Boiss., a prominent reduction in
xylem production was conspicuous, but no apparent changes in the type
of wood were observed following high water stresses (Waisel, Liphschitz
& Fahn, 1970 ; Liphschitz & Waisel, 1970a). However, a different be-
haviour was found in Populus euphratica. Dependence of radial growth
on water regime in this species seems to be rather dual it is expressed
quantitatively by differences in the duration and rate of cambial activity,
and qualitatively by formation of different types of wood. Diffuse-porous
wood produced under wet conditions, was replaced under high stress
conditions by ring-porous wood.

The anatomical and physiological variation in Populus euphratica
is doubtlessly due to the halophytic character of the species (Zohary,
1955).

References : see p. 61.

A DESCRIPTION OF THE SITE FACTORS AND VEGETATION AT
BANIAS (CAESAREA PHILIPPI)
By R. KARSCHON,
IFForestry Division, The Volcani Institute of Agricultural Research, Ilanot.

Abstract
Site factors at Banias are outlined. The natural vegetation at the
foot of the Hermon range is described and lists are given of native and
introduced trees and shrubs.

NOTE : The full English text of this paper has appeared in Leaflet For. Div.,
Ilanot No. 36, 1970.




Results are shown in Plate III.

The cambium of irrigated plants was clearly active and produced
xylem of the earlywood type. On the other hand, towards the end of the
dry cycle, a band of parenchyma was formed and growth and division
were stopped altogether. Renewal of extension growth, following a new
irrigation cycle, resulted in production of a distinct false ring (Plate II).

III. Effect of water stresses caused by salinity on cambial activity of
saplings.

Effects of water stresses caused by salinity were investigated on
young saplings irrigated with tap water or with NaCl solutions of
various concentrations (0.005 M, 0.065 M, 0.101 M, and 0.136 M) equiva-
lent to osmotic potentials of 0.25, 3, 4.5 and 6 atmospheres, respectively.
Plants were irrigated daily. The treatments lasted for three months, as
from the beginning of the growth season. After two months of irrigation
treatments the plants were labelled with *CO ., and irrigation with
saline water was continued for another month.

The decrease in xylem production and reduction in extension growth
were conspicuous (Fig. III). The 6-atm. Nacl treatment seemed to be
the upper limit of salinity permitting growth. At this concentration
only preformed shoots did develop. The cambium produced only one
layer of xylem cells.

A trend of reduction in vessel diameter towards the end of the growth
season could be detected in the 4.5-atm. NaCl treatment.

Discussion

Dependence of tree growth upon water stresses is fairly well known
and was reported by many investigators (MacDougal, 1921, 1924 ; Schul-
man, 1951 ; Dils & Day, 1952 ; Glock, 1955 ; McKlurkin, 1958 ; Smith &
Wilsie, 1961 ; Larson, 1962 ; Zahner & Oliver, 1962 ; Kozlowski, 1962,
1964 ; Kozlowski & Peterson, 1962 ; Zahner, 1963 ; Kramer, 1964 ; Fritts,
1966).

Water stresses around the plant roots may result either from an
unfavourable water supply or from high salt concentrations in the soil
solution. Increased external stresses reduce the absorption of water,
raise the internal stresses, and consequently retard growth. However, the
effects of water shortage need not be identical with those of higher
salinity, since specific ionic effects may be involved (Stroganov, 1962).

It seems that in spite of the high salt content of the soil under the
conditions of our field experiments, effects of water stresses on xylem
structure of Populus euphratica were only osmotic. Reduction in water
availability on the dry site suppressed extension growth and consequent-
ly caused a production of summerwood. This resulted in a ring-porous
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Experiments and Results

I. The annual rhythm of cambial activity under field conditions.

The annual rhythm of cambial activity was followed in adult trees
growing in habitats with different water regimes during the years 1967-
1968. Eight branches of four trees at each water level were radiologically
labelled at monthly intervals. Some of the branches were labelled several
times while others were labelled once only. Samples of labelled branches
were usually taken for examination at monthly intervals after radio-
logical treatment. The results of these examinations are summarized in
Fig. 1 and Plate IIL

In trees found under conditions of ample water, the cambium was
active during a period of four months (April-July). Under less favourable
water conditions of the slope the cambium was active during two months
only (April-May).

Differences between the two groups were observed also in rates of
cambial activity, width of the annual rings and type of the wood pro-
duced.

In spite of variations between twigs, vigorous shoot growth was
characteristic during the period March-June for the wet-level trees (cf.
Liphschitz & Waisel, 1970b). Wide rings of diffuse-porous xylem were
produced in the stem of these trees. Limited shoot growth was observed
during March-April only in the trees of the dry level and was followed
by the formation of narrow rings of ring-porous wood.

Results of soil analyses of both habitats are presented in Fig. II. A
higher ion content was found in extracts of the upper dry level almost
during the entire growth season.

Though soil samples were taken at 40 cm depth and therefore do not
necessarily represent the conditions prevailing around the tree roots,
the large differences in salinity between the two levels and the shallow
root system of the plants suggest that similar salinities also occur in
the root zones.

II. Effects of artificial water stresses on cambial activity of saplings.

Effects of water stresses on cambial activity were investigated with
2-year-old saplings grown in a large volume of sandy loam (100 liter
containers). After a period of establishment, the plants were labelled
with **C,. Irrigation was then withheld until visible signs of water
shortage were observed, i.e., wilting, yellowing of leaves, partial leaf
shed, and extension growth cessation. Subsequently, watering was re-
sumed for a few days. When extension growth started, another dry
cycle was initiated. Three wet- and dry-cycle treatments were given
during the period of experimentation (June-August).
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Experiments conducted under controlled conditions showed that
periods of water shortage followed by periods with an ample supply of
water, led to the formation of false rings.

Introduction

The radial growth of trees in arid regions is strongly affected by
water deficits. Such effects are mainly quantitative (Dils & Day, 1952 ;
McKlurkin, 1958 ; Kozlowski, 1962 ; Kozlowski & Peterson, 1962 ; Fritts,
1966 ; Waisel, Liphschitz, & Fahn, 1970 ; Liphschitz & Waisel, 1970 a
& b; etc.), but may also be qualitative (Liphschitz & Waisel, 1970b).
Water deficits affect radial growth both directly and indirectly and in-
fluence almost every aspect of wood formation : rate and duration of
cambial activity, width of annual ring, time of transition from early-
wood to latewood and formation of false rings (Smith & Wilsie, 1961 ;
Larson, 1962, 1963 ; Zahner, 1963 ; Kozlowski, 1964 ; Kramer, 1964 ;
Edlin, 1965 ; Liphschitz & Waisel, 1970 a & b; Waisel, Liphschitz, &
Fahn, 1970).

Variations in radial and extension growth were observed also in
Populus euphratica Oliv. trees located in habitats with different water
regimes and soil salinity (Liphschitz & Waisel, 1970b).

The effects of water stresses on the radial growth of Populus euphra-
tica were thus investigated.

Materials and Methods

Adult Populus euphratica trees growing in natural habitats in the
Avdat Canyon (Liphschitz & Waisel, 1970b) as well as 1-2-year-old sap-
lings were used for this investigation. Two groups of trees growing on
two water levels were investigated (Plate I). Four trees were located
next to a water stream (Plate I-I), while four other trees were growing
on the upper part of the canyon at a large distance from a permanent
source of water (Plate I-III). Soil samples taken from 40 cm depth
were tested at monthly intervals during the growth season. Ton content
and conductivity were tested in 1 : 5 soil : water extracts.

Experiments on salinity or irrigation cycle effects were conducted
with 2-year-old saplings grown outdoors in Tel-Aviv. Water stresses were
induced either by long intervals between irrigation treatments or by
irrigation with NaCl solutions of increasing concentrations.

Radial growth was determined by the histological and radiological
methods (Waisel & Fahn, 1965). Branches were cross-sectioned and the
sections were stained either with Safranin-fast green or with Réactif
Genevois. Branches labelled with *CO ., were sectioned and microauto-
radiographed (Liphschitz & Waisel, 1970b).
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RAINFALL AT ILANOT 1948-1968

By G. SCHILLER,
Forestry Division, The Volcani Institute of Agricultural Research, Ilanot.

Tables are given of the monthly and yearly rainfall amounts and
number of rain days for the period 1948-1968, these data being of im-
portance for evaluating the results of introduction trials and other ex-
periments at the Ilanot research station.

Mean annual rainfall for the period under review was 644 mm. The
annual amount varied from 314 mm in 1950/51 to 863 mm in 1949/50.
On the average, rainfall was highest in December (204 mm) and January
(164 mm). The highest amount in a single day was 172 mm.

The average number of rain days (with 1 mm or more) was 47 ; on
the average the number of rain days was highest in December (10)
and January (11).

Five-year running averages of rainfall amounts suggest the existence
of a dry cycle from 1952 to 1963.

THE EFFECT OF WATER STRESSES ON RADIAL GROWTH OF
POPULUS EUPHRATICA OLIYV.

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

Abstract

The effects of water stresses on the radial growth of Populus
euphratica Oliv. were investigated both under field and under controlled
environmental conditions. An unfavourable water supply, caused either
by water shortage or by a high salt concentration of the soil solution,
resulted in short periods and low rates of cambial activity, narrow annual
rings and a ring-porous type of wood. Ample water and low salt con-
centrations in the soil were correlated with prolonged periods and high
rates of cambial activity, wide rings and diffuse-porous type of wood.
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