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Fig. 2 — The dimensions of a burned spot ignited with a single match:
a. litter of Tamarix aphylla;
b. straw of the herbaceous plants in the same area.
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Fig. 3 — The site of extinction of a fire which was advancing towards a stand of
Tamarix gallica. The outlines of the unburned strip overlap the area where
the shedded litter accumulates.
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by using gun-powder strips).
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AERIAL ROOTS IN EUCALYPTS *
By M. V. GERASIMOV

During seven years we have observed in the glasshouse of the Principal Botanic
Gardens, Moscow, on a group of trees of two species of eucalypts — Eucalyptus
camaldulensis Dehn. and E. robusta Sm. — the appearance and growth of root form-
ations belonging to the type of aerial roots. The trees were grown with
high humidity of the air and deficient irrigation of the containers, The [aerial] roots
were scattered along the stem and large branches, with the highest number of the
largest roots near the base of the crown, ie. near leaf-bearing shoots transpiring
large amounts of moisture.

The aerial rooots probably fulfil certain functions that are of vital importance
— absorption of atmospheric humidity as an additional source of moisture supply
and intensification of synthetic processes — such as found in aerial roots of Ficus.

In its native habitat one of the above species, e.g. E. camaldulensis, also pro-
duces aerial roots in its natural environment. These roots appear on that part of
the stem that is periodically covered by floods when the river overflows. The roots
are fast growing and ramify and give rise to multitudes of rootlets only during
floods. They absorb the nutrients contained in the water and fulfil the same func-
tions as the roots in the soil. After the flood water recedes these roots pass into
the stage of anabiosis; hanging from the stem they look like dead, but at the next
flood they revive again.

In our case the aerial roots have the appearance of vital -activity with a high
turgor of the tissues. They probably fulfil an important vital function.

Translated by Mrs. Raya Karschon,

+ Extract from ‘Evkalipt’ by M. V. Gerasimov, Goslesbumizdat, Moscow 1962,
pp. 35-36.



the water content that could be attributed the difference between the pine needle,
hay and Tamariz. This is further confirmed in experiments which compared the
burning of natural litter of Tamarizx with that of a litter which was thoroughly
leached and oven-dried at 95°C, 24 hrs. before experimentation, While the natural
litter was hardly ignited, the leached material exhibited g slow but continuous

Nevertheless, a high moisture content of the litter still has a depressive effect
on the ability of plant debris to catch fire. The litter of Tamariz is Superior even

Beside a rapid conflagration, even quiet but long-lasting smouldering is
considered hazardous because it may cause new fire outbreaks with the onset of

burning amounts to 64—84% of the sample's dry weight. The duration of flaming
and especially of smouldering in hay and pine is much longer than in Tamariz,

When the litter of Tamariz is thoroughly leached, and its mineral content ig
reduced from 199% to 15%, its burning is improved, However, even in this case,
the leached litter is burning slowly, smoulders only for a short period and extin-
guishes before a complete combustion g achieved,

keeping in mind the above-mentioned characteristics, it seems worthwhile to try and
use Tamariz-planted isolation strips for the restriction of wildfire,

Literature
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twigs, accumulates large quantitieg of salt and eliminateg non-halophytic plant
species (Litwak, 1957, Friedman and Waisel, 1964),

The depression of the plant undergrowth below Tamariz trees is not only

Moreover, even when set on fire, the flameg produced by the litter of Tamarizx
at the point of ignition are not able to cause further burning, and when the ignition
torch is removed the flameg extinguish (Fig. 4),

The velocity of fire progress in different plant litter is another point of concern,
and data regarding this are presented in Table T.

Table 1

i e gt
Distance in cm, from the point of ignition

Time since
ignition Pine Hay Tamariz
et __\\_____\\
10 sec. 3 8 3
2 " 5 11 Fire extinguished
50 ” 10 18 ” ”
75 ” 15 23 ”» "
100 ” 23 29 ” ”
FiES e SRR RS R
velocity of fire
progress 2.3cm/10 sec. 29 cm/10 sec, 0.0




THE USE OF TAMARISK TREES FOR THE RESTRICTION OF FIRES

By T WAISEL and J. FRIEDMAN,

Department of Botany, Tel-Aviv University.

Fire hazard in arid and semi-arid regions is ranked high during the dry and
hot summer months. Usually, initiations of field and forest fires occur along road-
sides where lighted cigarettes or exhaust sparks are dispersed from motor vehicles
and set fire to the dry litter. The usual means of decreasing the hazard of this type
of fire initiation is to reserve isolation strips free of combustible material. However,
the clearing of such strips has to be repeated annually, sometimes has to be done
by hand, is difficult to complete, and is expensive. Furthermore, according to Broido
(1965), clearing of vegetation is not an acceptable substitute for a soil-stabilizing
vegetative cover, especially in places where erosion and landslides constitute a
serious problem. The following approach towards the reduction of fire-hazard is,
therefore, stressed. A

It has long been known that the combustibility of wood and fabrics may be
lowered considerably when impregnated with certain ions (cf. Levin 1964). Recently,
Broido and Nelson (1964) have noted that the susceptibility of corn straw to
inflammation is negatively correlated to its ash content. Thus, the idea put forward
py Broido and Nelson is that the use of plants with a high ash content may
contribute to the reduction of fire-hazard.

Fire-hazard 18 usually dependent on the following characteristics of the
environment:

1. Susceptibility of the plant material to ignition;

9. Temperature of the fire and type of burning produced;

3. Abundance of fuel, its density and its position on the ground.

For instance, fire races rapidly through dry remnants of grasses and herbaceous
plants because straw is readily ignited, produces high and hot flames, is found in
abundance over large and continuous areas, is dense enough for continuous progress
of fire and yet widely spaced to secure a sufficient supply of oxygen.

Thus, in phytogeographical regions where herbaceous plants supply most of
the fuel for fires, planting of isolation strips with tree species eliminating the
annual herbaceous undergrowth and producing a highly fire-resistant litter, may
effectively contribute to the defeat of wildfires.

A short survey of the trees available in Israel revealed that trees combining the
mbove-mentioned desirable characteristics do exist, and that at least some of these
species belong to the genus Tamarix.

The litter of Tamaric trees has a high mineral content that reaches about
199 of the dry weight. Furthermore, the plants are salt excreters, and salty drops
drip from the trees almost every night (Waisel, 1960, 1961). Thus, under semi-arid
climatic conditions, the soil below these trees is rapidly covered with shedded salty
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Air temperature, relative humidity, €vVaporation ang transpiration of cypresses
on March 25 gng August 11, 1965 are shown in Fig. 1 ang 2. Daily transpiration
rates on a fresh-weight and dry-weight base are reported in Table 1.

Table 1
Daily transpiration rates

mg/g/h fresh weight mg/g/h dry weight

March August March August
\ B ooy o e LT
C. atlantica 193 61 441 120

C. sempervireng 133 68 298 133

s0il moisture conditions (36.8 mm of rain haq fallen on March 21—23), while the
partlcularly low valueg in August illustrate the ability of the trees to reduce very
considerably thejr water output ang to a considerable degree, reflect the depletion

In March, the transpiration of C. atlantica exceeded that of (. sempervirens
by about 50%, while in August no significant differenceg between Species were
recorded,

Compared to that of other trees of the Mediterranean area (3) the transpiration
of both Cypresses ig extremely Jow.,

(1) Bolotin, M, (1964) Contributiong to the arboreal florg of Israe): Cupressus
sempervirens I, La-Yaaran 14: 137—142 (English), 99—102 (Hebrew),

(2) Gaussen, H. (1950) Espeéceg nouvelles de Cyprés: Cupressus atlantica ay Maroc,
Cupressus Lereddei aux Ajjers. Le Monde des Plantes No, 270—271: 55—56.

(3) Zohary, M. (1962) Plant Life of Palestlue—lsrael and Jordan. The Ronald
Press Co, New York,



ON THE TRANSPIRATION OF CUPRESSUS SEMPERVIRENS L.
AND CUPRESSUS ATLANTICA GAUSSEN *

By Dr. R. KARSCHON,

Forestry Division, The National and University Institute of Agriculture, Tlanot.

In the course of a comprehensive literature review (1) no information was
found on the transpiration rate of Cupressus sempervirens L., one Oof the most
widely cultivated trees in the Mediterranean region. Although it is realized that
transpiration measured by the cut-leaf method cannot be related to the total water
output of a plant, it nevertheless provides a useful ecological index for comparing
species.

Transpiration measurements of C. sempervirens L. var., stricta Aiton and C.
atlantica Gaussen were carried out in March and August 1965 in the Tlanot
arboretum (lat. N 32°18’, long. E 34°54’) located on level land at about 40 m. eleva-
tion above sea level; the soil consists of red sandy loam of pH about 6.5. The ages
and sizes of the trees were as follows: C. sempervirens——m years old, height 11.9
m., BHD. 16 cm; C. atlantica — 12 years old, height 8.5 m, B.H.D. 16 cm. Total
precipitation in Tlanot in the rainy season 1964/65 was well above the average and
amounted to 811 mm; prior to the first measurement in March 7563 mm of rain had
fallen. The method used for determining transpiration consisted in rapid weighing,
on a torsion balance, of terminal parts of current year's Sprays taken from about
1.5 m height on the east side of the trees; the interval between weighings was 3
minutes. Transpiration of 3 sprays of each tree was measured at one-hour intervals
from sunrise to sunset. In addition, air temperature, relative humidity, evaporation
(by Piche), wind speed and cloudiness were recorded. Transpiration in mg/g/h was
calculated on a fresh-weight basis and (after drying at 65°C) on a dry-fweight-basis.

At 12 years age C. atlantica from seed collected at Amizmiz (Morocco), at
about 31° 13’ lat. N and 8° 14’ long. W. is an attractive tree with a mean B.H.D.
of 16 cm and a mean height of 8.0 m (average of 6 trees). Although its diameter
is the same as that of 14-year-old C. sempervirens var. stricta it is considerably
shorter than the latter which attained 12.2 m in height.

The habit of C. atlantica varies considerably from columnar to broad pyramidal
to broad conical; the branches are erect, parallel to the stem, or form a proad angle
with the stem and then turn erect. Forms recalling <. sempervirens var. horizontalis
Gordon with flat spreading branches are not represented here. As noted by Gaussen
(2) the cones are almost spherical and significantly smaller than those of C.
sempervirens; their diameter is 1.6—2.3 cm and averages 19 cm. In contrast to
Gaussen’s diagnosis (“Habito Cupressi sempervirentis fere similis sed saepe glau-
cior”) the colour of the sprays is prighter (5.0 GY 5/6 according to the Munsell
system) than in C. sempervirens (7.5 GY 4/4)-

B e
* Contribution from the National and University Institute of Agriculture,
Rehovot, 1965 series, No. 553.
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The form of Calligonum polygonoides varies greatly. Most mature plants have
large, open, ccraggly crown and limby boles (Fig. 3). On freshly deposited loose
gsands some Of the best and vigourously growing specimens of the shrub are seen.
On consolidated dunes, humocky or sandy plain land types the growth and form
is even poorer and plants are often stunted and misshapen. This perhaps due to
a better soil moisture in the former habitat.

As a result of recurrent lopping of the shrub for leaf fodder and twigs for
erecting fences around homesteads hardly anything substantial of the stem
portion is left for use as fuel, Therefore, its roots are extensivevly used as
firewood. Rural placksmiths prefer Calligonum polngnoides and Capparis
aphylla (kair) charcoal for their work compared to charcoal manufactured
from any other tree or shrub species. The firewood yield from pranches and stem of
mature plants varies from 13.15 kg to 27.67 kg, the average was 18.93 * 458 kg.
Further studies on firewood potential of the shrub in relation to habitat are in
progress which will give more precise information. The heartwood is reddish-brown,
fiprous and hard (Gamble, 1922). The calorific value of its fuel is 7,590 Btu/Ib which
compares favourably with some Of the important desert fuel woods Viz., Prosopis
cinerea (khejri)——7,640 Btu/1b, Prosopis juliflora (vilavti bwbool)——8,050 Btu/lb,
Salvadora oleoides ( jal)——6,770 Btu/lb and Capparis decidua (kair)—7,810 Btu/1b.

In Bikaner town, for instance the fuel of this species accounts for 75 per cent
of the total quantity of firewood sold. The remaining 25 Per cent is constituted by
khejri, jal and kair. A ton of shrub root fuel costs from Rs. 65/— to %5/—

Principal Pests

Principal pests of Calligonum polygonoides are insects causing gall forma-
tions on twigs, wood borers, insects in the dispersal unit destroying the embryo thus
reducing the percent of viable seed by about 50 per cent, and defoliator on leaves
which have been sbserved during summer season.

Special Features

Besides its fuel and fodder value Calligonum polygonoides is an excellent binder
of shifting sands owing to its high resistance to sanding OVer. Tts twigs are spread
as a mulch on the fields during summer to check wind erosion (Bhimaya et al. 1961).
Local farmers also claim that higher yields of Bajra (Pennisetum typhoidium) have
been obtained when it was grown in a field which carried a good stand of the shrub
during the previous year. This may be due to the accumulation of substantial
quantity of leaf litter (a mature plant sheds on an average 29,50 kg of leaves and
fruits each year), which contributes to soil fertility.

Flowers and flower buds of the shrub are collected and used as salad with
curd by village folk and are also used as nourishing diet for milch cattle and camel
(Shakhawat, 1961). The flowers are rich in protein, the ratio of protein to carbo-
hydrate being 1.0 : 48 as compared to 1.0 : 10.8 in rice (CSIR, 1950).
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EARLY GROWTH, The germination jg hypogeal. After the radicle ig establisheq
the epicoty) starts to grow. The four leaf Seedling stage (3.1 cm high) is reached
within 24 days of seeding, One-year-olq seedlings wvarijeq from 30—40 cm in height,

Growth and Yield
Calligonum polygonoides is a slow growing shrub, reaching a size of small
tree at maturity (seven-year-old). On favourable sites (dunes) the root system is
deep and Spreading. The depth and lateral spreaq of roots vary from 5 to 7 m and
from 7 to 19 m respectively, In relation to jtg common shrub associates, it ig long
lived, Ten, seven-year-olq (. polygonoides plants varijeq from 3.00 to 426 m in
height ,anq averaged 3.62 + 0.28 m, the diameter at breast height (D.B.H.) varieq

ranged from 1257 to 53.08 8¢ m, average 14.25 + 1299 sq m. The aumber of
brancheg measuring 1.3 ¢m mid-diametey varied from 8 to 32, average being 15 +



Life History
FLOWERING AND FRUITING. This shrub flowers once every year from the end
of February to middle of March. A one-year-old specimen has been observed in
flower.

The flowers, which are bisexual with five-partite pinkish perianth are solitary
or few, loosely clustered with short pedicles and bracteoles.

The fruit is a reddish-brown achene covered from tip to tip with numerous
branched reddish-brown bristles dilated at the base. The achene itself is 7.2 mm
long and 3.6 mm thick, but with the bristles it reaches a length of 11.7 mm and a
thickness of 6.2 mm. The fruit coat is about 1 mm thick and very tough. It is
difficult to remove the fruit coat without damaging the embryo. The fruits mature
in the last week of March and most of them fall in the middle of April.

SEED PRODUCTION. It is a prolific seeder. A well grown plant produces from
1.81 kg to 3.68 kg of fruits. No records of the frequency of exceptionally good or
poor seed years are, however, available. Mature plants produce the most seed. The
quantity of sound seed has been observed to be very high, ranging from 90—95
per cent.

In four samples, 1000 achenes ranged from a low of 12.34 gm to a high of
13.34 gm. The average was 12.87 == 0.42 gm.

SEED DISSEMINATION. On maturity, the fruits with the bristles intact, fall on
the ground. The bristles are soft and elastic, and break off quite easily. They do
not attach themselves to wool, ete., but appear to serve in fruit dispersal by helping
the fruits to roll along the ground under the influence of winds through the springy
nature of the bristles.

Vegetative Propagation
An intensive study on propagation of Calligonum polygonoides (Kaul, 1965)
revealed that the diameters of the cuttings and the application of 0.8 per cent
Indol Butyric Acid (IBA) did not significantly affect either the period of sprouting
of leaf buds or rooting. Root initiation took place between four to six days after
sprouting of leaf buds and root development took place from the axil of the bud
and appear to be related to bud gap.

Cuttings of 0.7—1.2 cm and 1.2—1.7 cm classes exhibited significantly increased
numbers that sprouted compared to cuttings of 0.5—0.7 cm diameter class. The
differences between the former two were not significant. Similar trends were
observed for rooting of cuttings. Application of 0.8 per cent IBA compared to the
control significantly increased the rooting of cuttings. Branch cuttings, irrespective
of their diameter, when planted horizontally or in an inverted position failed to
produce roots.

It is an excellent coppicer and produces vigorous coppice shoots. At times
suckers arising from the buried and exposed roots have been observed. It is this
quality that is helping the species from getting extinct despite severe biotic stress.

— Q4



1963). The following communities were recognised,

(1)  Flat to undulating flyvial or aeolian deposits.
Trees: Prosopis cinereaq, Salvadora oleoides,
Shrubs: Calotropis gigantea, Zizyphus nummularia, Tephrosiq purpurea, Calli-

gonum polygonoidea, Leptadenia pyrotechnica, Crotalaria burhia, Aderva
Javanica,

Grasses: Cenchrus barbatus, Lasiurus sindicus, Cymbopogon Jwarancusa, Eley-
sine compressa, Aristida sp., Dactyloctem'um scindicum,

(ii) Semi-stabilised sand dunes,

Trees: Prosopis cinerea, Salvadorg oleoides,

Shrubs; Calotropis gigantea, ¢, i;rocera, Zizyphus nummularia, Z7, mauritiana,
Calligonum polygonoides, Capparis decidua, Leptadenia pyrotechnica, Aerva
Javanica, Crotalaria burhia, Lycium barbarum, Indigofera argentina, Ephedrq
Joliata, Rhincosia minima var, memnonia, Citrulus colocynthis,

Grasses: Lasiurus sindicus, Panicum turgidum, Cenchrus catharticus, Aristida
Species,

(iii) Sands mized with gravel.

Trees: Prosopis cinerea, Salvadorqg oleoides,

Shrubs Leptadenia pyrotechnicaq, Zizyphus nummularia, Calligonum polygonoides,
Capparis decidua, Boerhavia diffusa, Tribulus terrestris, Indigoferq trigo-
naloides, Cleome papillosa.

Grasses: Eleusine aegyptiaca, Aristida mutabilis,

Some of the common wildlife associated with the arid formation of Calligo-
num  polygonoides are Francolinus pondiceirianus (partridge), Meriones hurriange
(Indian desert gerbil), Lepus nigricollis (hare), Vulpis species (fox), Gazellq gazella
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SILVICAL CHARACTERISTICS OF CALLIGONUM POLYGONOIDES LINN.
By R.N.KAUL,

Central Arid Zone Research Institute, Jodhpur (India).

Introduction

Calligonum, a genus of about 60 species of shrubs and small trees, is distributed
in the desert region of northern Africa, western Asia and southern Europe. Calli-
gonum poly gonoides, locally known as phog, phogalli, phok and turni, is the only
species which occurs in India.

1t is a tall, glabrbus, winter-shedding shrub with whitish turning to blackish,
tortuous, articulate, and fragile branches. It is highly drought and frost resistant in
its native habitat and in the Rajasthan desert is considered & Very valuable common
indigenous shrub species.

The general distribution of Calligonum polygonoides in western Asia extends
over the southern Punjab and western Rajasthan in India, Salt Range (altitude
666 m) and Biogtee Hills in Pakistan, Persia, Armenia and Syria (Cook, 1904).
In western Rajasthan the range of Calligonum polygonoides extends from longitude
69°30’ to 76° east and from latitude 24°15 to 30°12' north (Fig. ol

Habitat Conditions

CLIMATIC. In western Rajasthan, Calligonum polygonoides is generally found
where the mean annual rainfall varies from 80 mm to 500 mm and the mean
maximum and mean minimum temperatures vary from 325°C to 33.6°C and 17.5°C
to 20.2° respectively. The scanty rain in the region of its occurrence however shows
extreme variability. Monthly amounts recorded over a period of years at weather
stations in the Calligonum polygonoides belt show a phenomenal range.

EDAPHIC. Calligonum polygonoides is one of the pioneering plant species which
colonises freshly deposited sands (Fig. 2). It is also seen growing extensively on
the crest of stabilised dunes and sandy plains. The sands of Barmer, Bikaner,
Jhunjhunu and Churu districts are derived from the weathering of Aravalli meta-

e —

« Figures see in the Hebrew text.
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