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EFFECT OF ENVIRONMENTAL PARAMETERS ON THE
BIOLOGICAL COMPONENTS OF Anabasis articulata
UNDER CONDITION DIFFERENT HABITATS.

Salem, Nahed A. E.
Desert Research Center

ABSTRACT

Anabasis articulata was studied at two habitats, El- Quesyma and Matruh.
The mean height and water content of Anabasis articulata at Matruh were higher than
that at El- Quesyma.

The soil was sandy loam at surface and botiom layers, respectively at El-
Quesyma h abitat, while it was clayloam and sandy clay loam at the 3urface and
bottom layers at Matruh habitat. Soil moisture was higher was higher in Matruh than
that El- Quesyma, slightly alkaline in reaction at both habitat. Calcium ions the first
major component, magnesium ions the second major component of the soil
supporting Anabasis articulata. The major anion of soil was chlorides.

The vegetation analysis revealed that Anabasis articulata was the major
piant at El- Quesyma habitat, while it was the third plant at Matruh habitat.

Concerning the metabolic products studies, it was found that the percentage
of total nitrogen, total protein, total lipid and total, soluble and inscluble carbohydrates
were higher in the leaves than those in the stems at both studied habitats , while they
were higher at Catherin than those at Wadi Fieran habitats.
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INTRODUCTION

Many plants of family chenopodiaceae are used in medicine as
antimicrobial remedies, where crude preparation of such plants are used in
different forms for oral and external local application to treat microbial
infections. :

Herbs, often fleshy, with simpie sepaloid, not scarious, persistent

perianth of 5 segments or less, stamens 5 or less opposite perianth- lobes;
avary of 2 carpels, 1 loculed with 1- numerous ovules; fruit a nut.
Mouris, et al (1977) reported that Anabasis articulata collected from 12
focations in the N. of the Egyptian Western Desert were analyzed for
chemical composition. There was a significant difference in carbohydrate,
total N, ether extract, ash, Na and K content b etween | ocations. The mian
factors affecting the compositions were soil properties.

Details are given of the wood quality of plants native to the western
Mediterranean costal land of Egypt. The dominant species are Thymelaea
hirsuta, Gymnocarpos decandrum, Anabasis articulata, Lycium arabicum,
Ononis vaginalis, Retama raetam, Artemisia monosperma and Atriplex
halimus. (Aly and El- Darier, 1992).

Batanouny and Zaki (1973) found that the P. albicans community had
the highest rangeland potential, followed by A. herba - alba (usually
overgrazed), S. tetrandra, A. articulata and G. decandrum. The S. tefrandra
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and A. articulata associations gave litle keep in summer whereas G.
decandrum did not show a sharp reduction in potential.

Gravel desert was characterized by communities dominated by
Haloxylon salicornicum, Panicum turgidum, Artemisia monosperma, Lasiurum
hirsutus , Zilla spinosa and Mesembryanthemum forskalei. Pennisetum
dichotomum was among the species charactristic of wadis. On the sandy
plains between Cairo and Alexandria the vegetation (sparse in the S,
dominated by Aristida plumosa, cover < 5% , rainfall 30 mm) increasedin
density with increasing rainfall to about 40 % cover (Anabasis articulata
communities rainfall 150 mm). Costal dunes were characterized by
Ammophila arenaria and Agropyron Junceiforme on loose substrate and
Ononis vaginalis on fixed dunes. Sandy plains S. of the costal dunes carried
a Plantagc a'icars / Echiochilon fruticosum associaticn ¢n deep icose c2i,
an Artemisia heba — alba association on shallow socils and a sparse cover (15
- 40 % ) of Haloxylon a ticulaturn and A nabasis a rticulata on v ery s hallow
soils. Batanouny (1973).

MATERIAL AND METHODS:

Ecological studies
1. Environmental condition

The mean values of climatic factors for both investigated habitats
were obtained from the Meteorologigal Department of Egypt during the period
of investigation.

2. Edaphic factors:

Soil profiles supporting Anabasis articulata were samples close to
naturally growing piants. The soil profile samples were collected for physical
and chemical analysis from soil supporting Anabasis articulata at two depth
(0-20, 20-40 cm).
2.1.80il physical properties { Granuleometric analysis)

Soil texture was determined by the sieve method (Jackson, 1968).
The soil moisture content was determined at two depth (0-20 ¢cm and 20-40
~m) using the method described by Rowell {1994),

2.2, Soil chemical properties: Anion determination

Suphates were precipitated as barium sulphate (Jackson, and
Blunaell, 1963).

Chlrides were determined according to the method described by
Brower and Zar (1984).

Carbonate and bicarbonates ions were determined by titration
against 0.1 NHCI according to Rowell (1994)

Cation determination

Sodium and potassium ions were measured using the flame
photometer according to Brower and Zar (1984). Caisium and magnesium
were measured by titration against EDTA (Brower and Zar, 1984).

Electricali conductivity {E.C) of the soil was measured by electrical
conductivity meter (Rowell, 1994).
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3. vegetation analysis:

The structure of vegetation of Anabasis articulata at the two habitats
was analyzed sociologically according to Kassas and Zahran (1965),
Migahedetd (1971, 1974} and Sharma {1981). The frequency index (Fri%;),
frequency classes (Fr C.} and frequency diagram were compiled and
calculated according to Ambasht (1988).

Metabolic products.
The total ash content was determined accerding to British
pharmacopoeia (1880).
The total, soluble and insoluble carbohydrates in the plant were
determined according to Chaplin and Kennedy (1994).
The total nitrogen content was determined by micro Kjelczhl m ethod
according to British Pharmacopoeia (1980.)

RESULTS AND DISCUSSION

Ecological studies

During the p eriod of investigation, it was observed that the plant is
woody shrub with a great resemblance to Hammada elegans, but internodes
shorter, thicker, more tortuose and not during vellow. Wings large, yellow OF
rose, rotate. (Fru.)- very common. The Oases of the Libyan desert. The?
Mediterranean coastal strip from El- Sollum to Rafaah. All the deserts of
Egypt. Sinai proper, i.e. South of El- Tih desert. In strog deserts. (Tackholm
1874).

Table (1) show that the maximum value of the mean height of
Anabasis articulata was 83.6 cm and 90.3 cm in spring at EI- Quesyma and
Matruh respectively. While its minimum value was 61.9 ¢m and 76.8 ¢cm in
summer at El- Quesyma and Matruh respectively.

The results revealed that the mean height of Anabasis articulata at
Matruh was higher than that at El- Quesyma.

1. Water content:

Data presented in Table (2) indicate that percentage water content of
Anabasis articulata was higher in winter than in summer at the two habitats.
The percentages of water content reached its maximum values (76.23% and
48.46%) in winter and the minimum vaiues (29.51% and 18.83%) in summer
at Matruh and EI- Quesyma habitats respectively.

Table (1}: The average height of Anabasis articulata

‘ Mean height cm
!Season Ei- Quesyma Matruh
Witer 2002 77.2 83.4
[Sring 2002 83.8 90.3
Summer 2002 61.9 76.8
Autumn 2002 654 80.7
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Table (2): Mean values of water content in Anabasis articulata

Season Water cotent %
El- Quesyma Matruh
Witer 2002 48.46 76.23
Sring 2002 33.32 64.48
Summer 2002 18.83 29.51
utumn 2002 27.65 4576

2. Climatic factors:

The climatic factors serve as an important factors for determining the
development distribution and density of vegetation of plant on earth (Zahran,
1989). The climatic data indicate that the mean maximum temperature
ranged from (34.4 and 31.5 "C) in July to (17.2 and 16.3 "C} in January at E!-
Quesyma and Matruh habitats. On the other hand the mean minimum
temperature renged between {22.0 and 23.4 "C) in August and (8.5 and 8.4
*C) in January at EI- Quesyma and Matruh habitats respectively, Table (3).

Data revealed that the relative humidity ranged between (77.0 and
62.7%) in January and November at El- Quesyma habitat, while it ranged
btween (73.7 and 61.0%) in June and October at Matruh habitat. Table (3)

Table (3) :Mean values of climatic particular for Matruh during_the
period of investigation (2002).

m nthes [ Teperature Relative| Water vapor | Wind speed | Rail.;al
Mean Max.Mean Min.} Hu% Km/h Kont {mm).
Lanuary 16.3 8.4 73 10.4 10.9 18.5
February 19.0 10.0 71.7 11.5 8.7 2.5
arch 20.3 11.6 89.7 2.7 9.3 0.2
April 26.1 13.2 62.3 12.9 8.2 3.7
ay I 251 18.6 723 | 113 7.8 0
June 275 18.6 73.7 21.3 7.6 0
duly 31.5 23.3 70.3 25.3 78 0
August 31.0 234 64.7 23.5 7.4 0
eptember | 315 22.2 65.3 224 7.1 0
ctober | 271 18.7 51.0 17.1 5.8 4.0
ovember 23.9 14.4 64.7 141 7.1 2.3
esernber 20.2 10.9 66.7 11.4 9.5 9.4

Mean vaiues of climatic particular for El- Quesyma during the period of
investigation (2002)

anuary 17.2 8.5 77.0 i0.5 54 | 148
February 216 8.8 72.7 12.0 4.5 37
March 24.1 11.0 67.7 134 5 4.0
April 25.1 12.7 5.0 13.5 45 0.8
May 27.8 14.6 60.0 16.7 3.2 0.1
Lune 30.9 18.4 69.3 215 3 0

uly 344 714 1 N 25.7 4 0
lAugust 336 220 | &9 259 2.8 0
Septernber 323 20.0 67.7 226 3.1 0
October 29.1 18.1 72.7 209 ¢ 2.9 0.8
Novemnber 26.7 12.3 62.7 137 | 34 0.1
Desember 21.1 8.9 £9.3 116 | 53 8.8
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The water vapour pressure varied between (25.9 and 10.5 H.P} in
August and January at El- Quesyma habitat, while it was ranged between
(25.3 and 10.4 H.P)in July and January at Matruh habitat. Table (3).

The wind velocity varied from 5.4 Konthour in January and
Desember to 2.8 Kont/hour in August at El- Quesyma habitat, while it ranged
between 10.9 Konthour in January to 6.9 Kont/hour in October at Matruh
habitat. Table (3). The maximum value of rainfall was {14.8 and 18.5 mm) in
January at the two habitats, meanwhile minimum value of rainfall was 0.1 in
May and November at El- Quesyma habitat and 0.2 in Matruh at Matruh
habitat. Table(3).

Edaphic factors:
1 Physica! properties of the =cil (Granuleometric analysis).
Soil texture:

Results of granuleometric analysis of the soil supporting Anabasis
articulata indicated that the soil was sandy loamy in the surface and bottom
layers respectively at El- Quesyma habitat, while it was clayloam and sandy
clay loam in the surface and bottorn at Matruh habitat Table (4).

The soil moisture content Table (5) show the seasonal variation
which reached its maximum values {4.03 and 6.06%]) in winter at the bottom
layer (20-40cm} and its minimum values (0.67 and 1.51%) in summer at the -
surface

Table (4): Granuleometric analysis of the soil supporting Anabasis
articulata at two habitats:

Granuleometric analysis of soil mm% J
. |Depth . Coarse |[Fine sand
Locality Soil texture  |Fin gravel Silt 0.125- Clay
cm sand 10.25-0.125
{1-2 mm) 0.083 mm |<0.063 mm
{1-0.5 mm}), mm}
El- 0-20 Sandy loam 6.1 37.10 26.0 18.2 12.8
Quesymaj 20-40 Sandy loam 16.9 32.50 12.5 22.8 152
Matruh 0-20 Clayloam 3.60 5.51 30.06 2842 32.13
ru
B 20-40 | Sandy Clay lcam 7.20 13.01 41.26 17.00 21.48 B

Table (5):Mean values of soil moisture content of Anabasis articulata at

two habitats:
. Soil moisture contents %
Locality Depth cm
Winter Spring Summer Autumn
0-20 2.89 1.83 0.67 0.68
El-Quesyma
20-40 4.03 3.08 0.87 0.95
0-20 5.09 2.71 151 320
Matruh i
20-40 6.06 3.80 2.60 } 4,78
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Samples {0-20 cm) at Ei- Quesyma and Matruh habitat, respectivly,
which were associated with drought high rates of evaporation and relative
humidity.

The date show that there was a general trend in all season for
increase in soil moisture content with increase in soil depth. This may be
attributed to the fact that the surface layer of the desert soil were subjected to
intense evaporation while the deeper  layer were protected against
evaporation.

The soil moisure conent was higher at Matruh habitat than that at EI-
Quesyma habitat.

2 Chemical properaties of the soil.
2.1. Cation contents:

Calcium ions from the major the component of the soil supporting
Anabasis articulata at the two layers at both habitats.

Its ions cocentration was relatively high. it ranged between (3.55 and
26.6 meq/100g), at the top layer and {4.91 and 11.2 meq/100g), at the bottom
layer at El- Quesyma and Matruh habitats respectively Table (6).

Imamul-Hug and L arther { 1984) recorded that Ca™* lowered proline
content which is an indicator for stress severity Ca"™” has a role in the
maintence of membrane integity (leopold and willing, 1984), stated that Ca™
is an important f actor in the resistance of plants to salinity-energy which is
used in osmoregulation and maitenance respiration, would be alternatively
utilized for growth in the presence of Ca™ .

Mgnesium ions from the second major component of the soil . its ion
concentration ranged between 2.89 and 1.52 meq/100g, at surface and
bottom layers respectively at Ei- Quesyma and between 91 and 5.2
meq/100g, at surface and bottom layers respectively at Mtruh.

It was observed that sodium ions concentrations were higher at the
surface and bottom layer at Matruh habitat than that at EL-Quesyma habitat .

It was observed that K* was relatively low in the two studied areas

Table(6).

2.2. Anion contents:

Table(8) shows that the soluble carbonates, were present as traces
at El- Quesyma in the two layer, while it ranged between {0.82 and 1.30
meq/100g) at Matruh. On the other hand the maximum value of bicarbenates
was 1.69 and 2.12 meg/100g in the surface soil layer and the bottom soil
layers at El- Quesyma and Mairuh habitats, respectively.

The chlorides contents of the soil sample reched its maximum value
of 3.18 and 5.83 meq/100g in the surface soil layer while it reached its
minimum value of 260 and 3.4t meg/100g in the bottom layer at the two
habitats, respectively,

The salinity at Matruh habitat was relativiely high than that of EL-
Quesyma ,which may be due to the increase in chloride and sodium ions at
Matrun habitat .These result are inagreement with those obtained by Brwer
arii Zar { 1984 ) and by Abd El-Rahman etal ., ( 1971).
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The sulphates content of the the soil sample reached its maximum
value of 1.58 and 1.96 meq/100g in the surface layer and its minimum value
of 0.30 and 1.52 meqg/100g in the bottom layer at El- Quesyma and Matruh
habitats, respectively. Tabie (6).

3. PH value and electrical conductivity of the soil:

The soil was slightly alkaline in reaction at the both habitats. The
electrical conductivity (E.C.) ranged between 0.74-1.33 and 4.3-96
mmhosfcm in the surface and bottom layers at the two habitats, respectively.
Table(6).

Tabhle (6): Chemical analysis ~f the soil associated with Anabasis
articulata at the two habitats.

analysis of the soil saturation extract.
Depth | PH |E.C. Soluble cations Soluble anions meg/100mg
meqg/100mg

Ca- [Mg" [ Na” | K | COy | HCOY | CI' | SO

El- 0-20 | 75 (074355 283 {089 037 | Taes | 169 [3.18; 158
CQuesyma | 20-40 | 7.7 {13331 4.91 | 1.52 | 0.67 1 0.25 | Traes 147 [280: 0.30
Matruh 020 | 75|96 266{ 91 752081 0.82 212 |583| 196
2040 | 82 | 43 112 52 |501[062| 1.30 165 |3.41 152

4. Vegetation analysis : .

Table {7) shows that the dominant species at Matruh was Euphorbia
refuse, Zygophylum coccinium, foliowerd by Anabbasis articulata with
frequency indices of 100%, 100% and 90% in winter with class 5. While
frequency of Anabbasis articulata was 90%, 75% and 80% in spring, summer
and autumn respectively with frequency class 5 and 4.

Tabie (8) clear that the dominant speceis at E} Quesymaz was
Anabbasis articulata with frequency 100% in winter and spring while 80% in
summer and autumn with class 5 foillowed by Polygonum equisetiforme and
Salsola tetrandra.
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Table (7):Floristic composition of stand of 20 quadrats (10x10m)represennting Anabbasis arficulata irmm El-
Quesyma habitat.

Winter S rin? Summer utumn

H 1}
Species Tb?:_“ Frolerel D R;/E). Tﬁ(t:l Frulerel D R;/E). T:(tfl Frie Frci D R;/InD. Thcl:(tfl Fr¥elFrc D -Q;/‘[‘).
Euphorbia retuse {510 /100 & [ 255357 | 420 [100] 5 | 21 |32.1| 320 [ 90 | 5| 16 |31.2] 490 1100{ 5 [24.5| =36.7
Zygophylum coccinium 1336|100 5 | 1681235260 |90 | 5 113 (198| 215 | 80} 4 {10.8|20.9| 315 |100| 5 |158| =236

nabasis articulata| 1401 90 5 ) 65 | 91 (137 [ 90 [ 6 |75{1141 110 |75 | 4 45188} 105 [ 801 4|58 .86
Wlhagi maurarum 1130 (80 (4 | 70 { 98 (150 (85 | 5 (69104 S0 75 (4155 (107 115 |80 (4,23 7.9
Fagonia cretica 62 | 75 4| 31 4.3 65 1751413350 45 5013153144 54 7514 |27 4.0
Villa spinosa 40 5513120 |28 45 |50 | 3 |23 34 38 45 [ 3119 | 3.7 75 4012 138 2.6
Hyoscamus muticus | 90 150 [ 3 | 45 [ 63 [100[50 |3 | 5 |76 87 45 1 3 {44 |85 45 (402 |23 3.4
L aunea spinoso 50 |35 2 | 25135 | 48 12512 |24]| 37 45 25612123144 55 20011 (28 4.1
iErombium aegypliaca; 30 | 251 2 | 1.5 | 2.1 50 2512 125]| 3.8 40 25 21201 39 46 3512123 34
Hildropium dignum| 35 1 25 |1 2 1 18 | 24 30 (201 [156] 23 27 20111131126 28 25|12 |14 2.1
Gomphocarpus sinaicus | -5 | 151 1 | 0.3 |0.35 7 25| 2104]05 5 1511 [0,25(0.35 6 1511103 0.4
Table {8): Fioristic composition of stand of 20 quadrats (10x10m)represennting Anabbasis articulata in M=atruh
habitat.

) Winter Sprin _ Summer Autumn
Species Tl ErwiFrel D[R 1T Fron[Fre| D [RP- [ T80 Eru[Frd D [RD. %[ NErwlFrel b | RD-
Anabasis arficufala | 150 [T00[ B 17511351160 [T00y 5 18O 1271110 B0 15165 134 {125] 9 5163 15.3

'F 'V payep ‘wajes
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Metabolic products:
1. Ash content:

It was obvious from Table {9) that the percentages ash content of
Anabasis articulata was higher in summer at the two habitats . The maximum
values { 10.32 and 8.68 % ) in summer and the minimum values ( 3.63 and
3.14 % ) in winter at El-Quesyma and Matruh habitats, respectively.

2. Total carbohydrates

Data indicated that the rise of ash content in the twe habitats during
summer may be due to the increase of total ion accumulation as a result of
increasing soil moisture stress (E-Monayeri, et al. , 1981} which agreed also
with Slocker’s assumption (1960).

It is clear from Tabie (3} that the percentages of the total, soluble and
insoluble carbohydrates of Anabsis articulata were higher during winter than
those of summer at the two habitats.

The increase in soil moisture stress d ecreased the p hotosynthesis,
which was associated with an increase in respiration rate and led to the
reduction in the total carbohydrates concentration in plant. These resuits
were ingreement with those obtained by Stocker (1960), Abd El-Rahman et
al., (1971} and El-Monayer et al. , {1981).

Table (9): Metabolic products in Anabasis articulata at two studies

habitats
ltem Season | El-Quesyama | Matruh

Winter 3.63 3.14

Ash content% Spring 6.34 5.21
: Summer .10.32 8.68

Autuer 8.76 7.31

Winter 1.56 2.98
Total carbohydrates g/100g dry wt. Spring 1.08 2.03.
Summer 0.56 © 089

Autuer 0.92 1.31

Winter 0.63 1.13
Soluble carbohydrates g/100 dry wt. : Spring 0.36 0.83
Surnmer 0.21 0.37

Autuer 0.32 0.52

Winter 0.92 1.85

Insoluble carbohydrates g/100g dry wt. Spring 0.72 1.20
Summer 0.35 0.52

Autuer 0.60 0.79

Winter 0.93 258 |

Total nitrogen% Spring 0.82 2.30
Summer 0.61 1.05
Autuer 0.78 1.86.

3. Total nitrogen:

Data presented in Table (9} indicated that the percentage of total
nitrogen of Anbasis articulata reached its maximum values of 0.93 and 2.58
% in winter and its minimum values 0.61 and 1.05 % in summer at Ei-
Quesyma and Matruh habitats, respectively.
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It may be considered that the higher amount of total nitrogen content
in winter was due to the increase of metabolic rate of Anabasis articulata as a
result of high water resources of the soil during winter months than that
during dry periods which accounts to Stocker's assumption (1960).

REFERENCES

Abd ElI-Rahman, A.A.; A.F. Shalaby and M.O. El-Monayeri (1971). Effect of
moisture stress on metabolic products and ions accumulation. Plant
and soit., 34: 65-90.

Aly, H. and S.E. El- Darier. (1992) Wood and Pulp properties of some
shrubby species naturally grown along the northweatern coast of Egypt
IUFRO All- Diviision 5 conference Better wood products through
science Nacy France August, 23-28.

Ambasht, R.S. (1986). “A text book of plant ecology” 8" edition, Students
Friends, Co. Pubiisher, India. PP., 358.

Batanouny, K.H. (1973). Habitat features and vegetation of desert and semi-
deserts in Egypt. Vegetatio., 27 ,( 4-6): 181-199

Batanouny, K.H. and M.A.F. Zaki (1973). Range potentialities of a sector in
the Mediterranean coastal region in Egupt. Vegetatio. 27, (1-3):115-
130.

British Pharmacopoeia (B.P.). (1980).Volume Ili: Published on the
recommendation of the Medicines commission. Printed in England for
her Majesty’s stationary office at the university press Cambridge, UK.,
PP., 561,

Brower, J.E. and J.H. Zar (1984). Field and Laboratory Methods for General
Ecology. Wm. C. Browen publishers Dubuque. Lowa, 226. PP.

Chaplin, M.F. and J.F. Kennedy (1994}. Carbohydrates analysis, a practical
approach, published in the United States by Oxford University Press.
P.31-32.

El-Monayeri, M.O.; MM, Youssef and A.A. El-Ghamry (1981). COntribution
to the autoecology of two Zygophyllum species growing in the Egyptian
Desert Egypt. J. Bot., 24(1): 49-68.

Imamul - Hug , S.M. and F. Lather (1984).Osmoreguiation in higher plant.
Effects of maintaining a constant Na: Ca ration on the grwth |in
balance and organic solute of Nacl stressed Cowpea) vigna sinesis
L < (.Z. Pflanzenphys. Soil, 113: 163-176.

Jackson, G.A. and J.B. Blunaell 1963. " Germination in Rose. Hortic”. 5C.,
38: 310-320.

Jackson, M.L. (1968). “ Soil Chemical Analysis”. Hall of Indiar private, New
Delhi, India, 248. PP.

Kassas, M.S. and M.A. Zahran (1965). Studies on the ecuiogy of the Red
Sea coastal fand. 11-The district from Galaia El- Qibliya to Gurdhaga.
Bull. Soc. Geog.d-Egypte, 38: 155-193.

Migahed, AM.; K.H. Batanouny and M.A. Zaki (1971). Phytoscciclogical and
ecological study of a sector in the Mediterranean coastal region in
Egupt. Vegetatio,, 23: 113-134.

2744



J. Agric. Sci. Mansoura Univ., 28(4), April, 2003

Migahed, A.M.; H.M. El- Sharkawy; K.H. El- Batanouny and A.F. Shalaby
1974. Phytochemical and ecological study of Matruh sector of Sidi
Barrani. 1 - Sociology of the communities feeds erpertorium, 84: 747-
760.

Moursi, M.A.; AA, Abdel Gawad. K.M.lbrahim and R. Osman. (1977).
Pasture p roductivity in north w est c oastal region in Egypt. 1-Effect of
location on chemical composition of some forage plants at Sidi-
Barrani. Egyptian- Journiat —of — Agronomy., 2:2, 129-139.

Rewell, D.L.(1994). “Soil Science-Methods and application”.Longman
Publishers, Singapor, 350PP.

Sharma, P.D. (1981). “ Elements of egology” Rastogi publication, Merrut,
373. PP.

Stacker's O. (19606). Physiological and morphelogical changes in nlants due
to water deficiency. in “plant water Relationships in Arid and Semi- Arid
Conditions™. UNESCO, 15: 63-104.

Takholm, v. {1974). Students floraof Egypt."2 nd ed., published by Cairo
University, printed by co-operative printing company, Beirut, 295.PP.

Zahran M.A. (1989). “Principles of plant ecology and flora of Egypt”. Dar El-
Nashr for Egyptian Universities-Elwafa library, Cairo, 388PP.

imull) psae o sl il Ay guall S el o Dbl @l pitall il
Al Aty g il (1Y 58 )
plla daall gy A 28U
_alal —dy el 21 paall Sgay 38 e

L Ll pedy 3y Aphll et e ) il e 5ES el e ylibiaidl sl
2ymy o) Al ol Akl TpaW) an iy iyl Sliiplea 5 STy i 6 (e Aadl 5l
u—-ﬂ;—uc‘)\_ﬂ\ﬂj&—sjs&_&ﬁucm——cJM‘@:EM‘JU‘LAJE}Q‘}&.‘JJJ.‘QL‘IGM.‘A}.G
S JLEAl a5 a8 Iy Ll pasd) Wilea e Jasd Al o3 e b (g ing LaS G Ry
Sl Sl g8 B g phae g gl Gilia A0l Alpaill o gl g 2al BY 5850 ) el

b b el G pd e il (g fae y Sl PG e e o A e 33y
o Tty dalad) AL 3 Ak ey G a, T ety Raeall Tiie gl 7 e
Adlaie 3 A Sen y k) Ak Qi pak e Al ek OIS Laiy dpadll Jilai.
T3S

HS 8 Al Bl Aapall Tikia S e o 7 g sl Aidaiay 4 Dpha  2alS
Ll o A el et Bl Ly s B 05D 0 0 S usis IS i
SIS IR IS S8 AW U AL PR AL B L PR L LS TP LA LRt B R PR NP
g e Al b ZICH il S Lady Rgeadl Aihia 8 Sl DU g8 UY 0S5 )l
b b Aot DS g il L33 puall g 1AM, AISH S g KU e Al 5 e By
o el B S Sl e Sl (5 e adil LS Ehiall IS 5 eall dad d e o2

- asbe Al S e uall Lead

2745





