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ABSTRACT

Temporal variation in nutrient bud-
get and uptake were assessed for E. spino-
sissimus of the calcareous sand dune habi-
tat in the western Mediterranean coastal
desert of Epypi.

Nitrogen (4.8-16.6 mg/g) had by far
.showed the highest concentration among
‘elementz in different plant organs, followed
by Mg, P, and Na in leaves ang by Na and X
in root and stem. The concentration of
macroelements (N,P,Mg and K) were higher in
leaves &nd root than that of the skeletgl
part (stem). In the plant organs micro-
element concentration (Fe,Zn,Cu-& Mn) ranged
from 0.0072 - 0.457 mg/g. Macroelements
showed a low values of coefficient of varia-
tion than that of microelements. E. spino-
sissimus accumulates N,P,Fe,Na & Mg in
their tissue with higher levels than that
of the soil underneath. The major elements
contributing as available nutrients in the
soil are Ca,N and K (234, 37.8 and 20.9 and
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mg/100 g, respectively). N,P and Zn showed
major uptake during March till July corre-
spondingly with the flowering and fruting
activity, high correlation coefficients were
found between the uptake of N and Mg, and
between Ca, Mg and K. There was no signifi-
cant correlation between the uptake of
elements and their absolute soil content,

INTRODUCTION

Nutrient budgets provide a covnenient and biolo-
gically meaningful context for demonstrating what is
known about a system's biogeochemical cycles, help to put
nutrient pools and fluxes inte prespective, and can land
considerable insight into processes that regulate the
nturient cycling. Such context would help to guide system
mangement decisions and direct the coruse of future

research.

In Egypt, few research had been done in the field
of nutrient dynamics of desert plants [9,12,19,20].

The present study aims at clucidating the dynamics

of nutrient cycling in an eccsyctem of Echinopus spino-

sissimus on the cecastal dunes of the western Mediterranean
desert of Egypt. It includes assessments of monthly varia-
tion in the content of macronutrients and some micronutri-

ents in different plant organs and in the soil underneath,
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with special emphasis on the uptake rat- of different nut-
rients. Such information weould be valuable in assessing
the nutrient requirements and the nturient-use efficiency

of Echinopus spinosissimus under the prevailing environ-

mental conditions of the desert ecosystem.

Geology and Physiography
The Study area o

The area of this study is a part bf the western
Mediterranean coastal land'bf'Egypt. It is located at about
53-km west of Alexandria and 7 km north of Gharbaniat
Villagc (Fig.1). It extends along the sea coast for about

2 km, with an average depth of about one-half km inland.
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Geological studies on the western Mediterranean
coast of Egypt suggest that formation in the study area
are esseentially Quarternary and Tertiary [18,22,23]. The
geological map prepared by Shata [22] indicates that the
sub-surface is formed of Miocene strata, about 30 m in
thickness, overlain by pink limestone, tentatively assigned

to Pliocene, surface deposits are Pleistocene.

Physiographically, the eastern part of this region
(between Alexandria and Alamein) is formed of a coastal
plain which may be distinguished into frontal and foreshore
sections. The former is the mian centre of agricultural
activity and leads to the Mariut tableland to the south,
The foreshore plain is characterized by prominent topogra-
phic configurations. These are a series of elongate ridges
alternating with depressions, all oriented in a north-east-
south-west direction (Fig.l). The site selected for the
present study is located on the coastal ridge., This ridge
reaches up to 15 m in height and 400 m in width, Philip
[34] refers it to Late Monasterian. It consists mainly of
false-bedded grains which are made up essentially of carbo-
nate. These grains are poorly cemented by widely spaced -
needle-like crystals of calcite causing friability of rock,
Carbonate grains form about 70% of the rock, while the
cements form about 26Z. The rock is very poor in organic

remains. Drifted carbonate grains iin the form of dunes lie
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unconformably on this ridge. These grains are described by
Shukry et al. {23] as true colites having up to 42 concen-
tric layers of carbonate around a nculeus of calcite, cry-
ptocrystalline carbonate, quartz, formanifera or shell
fragments. Shata [22] suggested that these were foremd
under shallow and warm water conditions near the shore,
there after transported by wind to form loose dunes.These
gradually become cemented by needle-like cystals of cal-
cite to form the friable rock of the coastal ridge which
may be considered as the first stage in the evolution of
inland ridges. Ayvad [4] presented a botanical evidence
indicating that dunes and the coastal ridge may be of a
common origin supporting the idea that the coastal ridge
is a product of consolidation of dunes; most of the typical
pionear species in dune succession, as well as a great
number of species common on more stable dunes were found
to abound on the exposed coastal ridge. However, this

does not exclude the possibility that active erosion of
the coastal ridge may produce enough sand to re-initiate

the process of dune formation.

Dunes are fashioned by the influence of on shore
winds which are predominantly north-western. Sand moves
inland in a series of transverse dunes. Close to the shore,
they are relatively small and active. Further inland, they

become larger, being more heavily covered by vegetation
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and tend to become more or less stabilized. They exhibit

a typical dune form with gentle windward slopes and steep
leeward slopes. In the shelter oif stabilized dunes, active
deposition of sand in front of steep lecward slopes resulls
in the fnrmation of sand shadows {4]. The soils of the
coastal ridge arve mainly cemistatic calcic Ergosols of
zonal soils |10}, They beltong to Harga's Agami scriecs [10]
which includes young coile charnctaerized by the absence of
diagnostic horizons and are form:d «f pure whitish oolitic
loose or moderalely consolidated clacarecus sond grains,
These prains are course to mdoerately fine in texture,
consisting of more than 907 CdCO,g and are almost frec {rom

salts, with pH around 5.7.

Vegetation
The ccoaystem of rhe ~onndal Gvae in the western
desert. of Fpypt is characteried by oo corvked phyvsiopraphic

heteropeneity which loade to dictinge local variations in
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sand-binding, resistance to burial and utilization of
molsture in coarse substarates., During succession,

ILuphorbia paralias, Elymus farctus, Crucianella maritima,

and Echinops spinosissimus become more and more common,

untill they dominate stable dunes and protected deep
sand sheets (sand shadows). This coincides with results

of vegetation analysis by Ayyad and El-Bayyoumy [5].

Climate

The study area helongs to the dry arid climatic
zone of Koppen's classification system (as quoted by
Trewartha, [28], the arid mesothermal province of
Thornthwaite [25], and the Mediterranean arid bioclimatic
zone of Emberger [14}. The recent bioclimatic map of the
Mediterranean zone prepared by the UNESCO/FAQ [35] indi-
cate as it is of a sub-desertic warm climate. It is chara-
cterized by one rainy season. Most of the rain falls dur-
ing the period between October and February, with a mean
annual of 168,0 (Table 1). However, the amount of rain-
fall varies considerably around this mean from one year
to the other. In some years it reaches 250 mm while in

others it hardly exceeds 50 mm.
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TABLE 1
Metcorologicel data of the Burg El-Arub area taverages of 15 years from 1950 10 19641

Temperature, °C

Month - :
max min
January 18.5 8.4
February 187 90
March 213 1008
April 225 12.4
May 254 154
June 27.8 19.2
July 29.2 216
August 30.0 224
September 28.3 214
OCctober 27.2 17.3
November 20.3 14.0
December 19.5 10.2
Total
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acwrdinf; to the procedure of 'Ihornthmﬁ_te and }htﬁer‘__' e
[26,27}; to provide an approximaie asSéssment-of jbistui§
conditions in the western Mediterraneas coast of ggypi;ﬂ
According to this sheet, the water balance of _the staedy
area may be divided into : (1) The period from Beéeﬁbef’
to February when precipitatien exceeds water+nesd‘gsfexpé
ressed by potential evapotranspiration, but with ﬁo ﬁoist— -
ure surplus, since the excess is sued-uﬁ to réchérge the
dry soil, and (2) a drying season which extends frem
February to November when the water need greatly exceeds
précipitation, and the actual evapotranspiration falls
much below the potential resulting in a severe moisture
deficiency. The deficiency amounts to about 800 mm which

is more than four times as much as the mean annual rain-
fall.

MATERTALS AND METHODS
Echinops spinosissimus Turra (=E. spinosus L.) :

This species is a perennial desert plant, common in the
calcareous sand dune habitat [5] thistles without latex,
flowers blue, pink or white, each surrounded by a spacial
involucre, forming together a large, compound globose
head. Richly branched leaf-lobes narrow, linear revolute-

marginal, terminated by rigid spines [24].

The sampling period extended for one year from
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January to December 1985. During this period, representat-
ive samples of the plant and soil underneath were taken
every fortnight. Twenty-five randomly chosed medium-size
individuals were dug out, each was separated into leaf,
stem and root then rinsed with dionized water. Samples of
plant organs were weighed, then oven —~ dired at 65°C to a
constant weight. All samples were powdered using metal-
-free plastic mill. The plant samples we analysed for the
determination of Na,K,Mg,Cu,Fe,Mn, and Zn using a Shimadzu
Atomic Absorpition Spectrophotometer. Model AA-640-12.
Mixed acid digestion method was used for preparing the
sample solution of each element. Phosphorus was estimated
by the Molybdenum Blue Method, and nitrogen by the Indo-
-Phenl Blue Method. All these procedure are according to
Allen et al. [3]. -

Soil was sampled at same dates of plant sampling.
Two samples were collected from depths 0-25 cm and 25-50 cm.
Extraction of the available nutrients. 0.5 gm was achieved
using different kinds of solution. Ammonium acetate solution
of pH 7 was used for the extraction of Na,K,Ca,Mg and Mn,
2.5% v/v glacial acetic acid for Cu and Fe, and Olsen's
solution for P, Semimicro Kjeldahl apparatus was used for
the determination of total N.

-

The degree of association between the standardized
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uptake of pair-wise combination of various elements was
evaluated by calculating simple linear correlation coef-
ficients. The multidimensional oridnation geometrically
determinates similarity relationships between element con-
tents during the study period, using the formula C=2W(a+b)
x100 {7], where C is the similarity coefficient, 2 and b
are the sum of the quantitative element content measures
for the two elements, and W is the sum of shared (lesser)
values between these two elements. Elements are positioned
along the ordination axis (X) by using Beal's formula :

X =L+ (dA)2 - (dB)2 / 2L . For the construction of the

Y and Z ordination axes as described by Muller and Elenberg

[33].

RESULTS ANB DISCUSSION

Tissue Nutrient Concentration :

Nitrogen was the most abundant nutrient in different
organs of E. spinosissimus (4.85-16.69 mg/g dry weight),
followed by Mg,P and Na in the leaves while by Na,P and K
in stem and root, {(Tabel 2,3,4 and Fig.2). It is remarkable

that the concentration of macro-elements were higher in
current organs (leaves and roots) than in the skeletal
parts (stem). Several studies have confirmed this trend

in different life-forms of desert plants [1,12,17,29].
Woodwell et al. [40] postulaed that the critical nutrients

are used more sparingly (in the sense of low concentration)
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in woody parts than in other active parts of plant. A com-
parison of the sequence of macro-nutrient concentration

indicated that E. spinosissimus had the highest in P,Na

and Mg, compared with other plants at different communit—
ies; Desert community [12]; Aquatic community [2]; and
Quercus-Pinus forest community [40]. N,K and Ca were lésser
than in other desert and aquatic vegetation, while most
species of the calcareous sand duen habitat of the study

area are characterized by higher levels of calcium [12}.

Tissue concentration of micro-nutrients decreased
in different plant organs (leaf, stem and root) in the
order : Fe > Zn > Cu > Mn. The same sequence of element
abundance was observed in most calcareocus sand duen plant
species [11,12,20}. These micro—elements were more abundant
in leaves followed by stem and root, except Fe which showed

higher concentration in root than in stem.

Patterns of Nutrient Variation

The coefficient of variation (CV) in tissue elements
concentration of the different plant organs varied greatly
depending on the element (Tabel 2,3,4). Differences were
great within successive months. Leaf, stem and root attaj-
ned higher values of CV (117.5, 63.3 and 47.0 respectively)
for micro-elements. P.N and K showed a relatively low

cocfficient of variation (CV = 20,1 - 33.0). Auclair [2]
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had ohtained similar results and suggested that tissue N,
P and K were much more carefully regulated in the system

in terms of plant physiological needs and retention.

The temporal variation in the content of most nut-
rients in plant tissues seem to be a function of pheno-
logy [8,30). In the present study E. spinosissimus exhi-
bits a similar relationship between the variation in nut-
rient concentration in their organs and the phenological
activity of the plant. In general, higher concentration of
essential elements (N,P,K, and Mg) were retianed in leaves
during January, February, and March, in correspondance

with the vegetative stage of the plant.

Tissue Nutrient Relationships-Enrichment Ratio (ER) :

Pand Fe concentration were higher in the plant
tissue than that of the soil (Tabel 2,3, and 4). This
agreed with Larcher, [31]; Garten, [15}; Auclar, [2]; Binet,
[6] who reported that arid ecosystem, where nutrient reso-
urces are meager some desert vegetation can accumulate
higher quantities of element in their tissue. {2,6.15,31].
N and Mg showed a low value of ER in leaves. In this
regard Willis and Yemm [39] postulated that a large portion
of available supply of critical elements is locked up at
any given time in either living or dead material and partly
decomposed remains and West [38] confirmed this conclusion.

Again in all plant organs Ca showed a lower ER value.
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Soil Nutrient Status :

The major contribution of available nutrients in
soil were Ca, N, and XK (Table 5). Ca was again the only
element with considerably high concentration. The soil
solution of sand dunes in the present study exhibited
lower P concentration compared to all other macro-nutrients,
while that of N was higher. Nevertheless, nitrogen concen-
tration was much higher in plant materials than that in
the soil, which may confirm the idea that organic pool
represents the reservoir of N in soil. This in turn may
explain the conclusion of Willis and Yemm {39} that growth
of plants on the coastal dunes of Branton Burrows is
oftenly limited by soil fertility. In general, arid soil
is usually poor in nitrients, except Cg in calcareous

soils, as indicated in the present study.

A three-dimensional ordination of the ten studied
elements in terms of mg/g/plant was consturcted (Fig.3).
The correlation coefficients between each element behavi-
our and elements position on each axis of the ordination
are given in Tabel 6. The three axes were responsible for
the separation and location of each element groups (macro-
and micro- elements) within the ordination space. The
X-axis show a strong positive correlation with elements
concentration in the plant organs End nutrient uptake.The
Y-axis, on the other hand show positive correlation with

the nutrient enrichment ratio. The separation of the elem-
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ent on the basis of coefficient of variation is better
acheived through the Z-axis which show a positive correla-

tion with this variable.

Nutrient Yptake:

The trend of temporal variation in the nutrient
uptake would be more comparable when dealing with their
standardized values (i.e. with mean equals zero and unit
variance) rather than with their absolute values (Fig.4).
Accordingly, three possible trends may be distinguished.
One of these trends was exhibited by the uptake of N,P

-and Zn with the major uptake taking place during the period

extending from March until July, when E. spinosissimus

started its folwering and fruiting activity. The same
nutrient exhibited pronounced uptake during November and
December when the plant starting the vegetative activities
and léafing out. Wadern and Flowerday [37] reported that
N-uptake by winter wheat was most rapid during the vegeta-
tive stage and that 8% of its total accumulation in the
plant occurred in the grain-filling stage. The second trend
of variation in nutrient uptake was exhibited by Ca,K and
Na with the major uptake occurring once during May and
June (fruiting stage), second time in September (dormancy
stage), and a third time in December when the plant resu-
ming its vegetative activity. The third trend was that of

Fe, Mg,.and Cu with uptake taking place at consecutive times
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during the study period, which resemble other nutrients in
the pronounced uptake at the fruiting stage. Salem {19]-
found similar high uptake in barly during its fruiting
stage, and El-Darier [9] and Mengel [32] reported a dis-
tinguished uptake in relation to the prevailing phemo-

logical activity.

The degree of association between the standardized
uptake of different elements showed high correlations (r=
0.844) (Table 7) which are will represented by the pair-
wise combination between the uptake of N and Mg, (r= 0.88)
and between K and each of Ca & Mg. Viets [36] found that
calcium increased the rate of potassium uptake which agreed

with the present data.

In the present study there was no significant corre-
lation between element uptake and their absolute soil
content. Ei—Ghonemy {11] reported that the uptake of a
given element by plants may be not directly related to the
absolute content of this element in the soil, but rather
to the relative proportion of that element to other elem-—

ents in the soil solution.

REFERENCES
1- Abdel-Razik, M.S. (1980). A study on Productivity and

Nutrient Turn-over of Some Common Plant



700

Delta J.Sci. 12 (2)1988
A. Sharaf El1-Din and B.A. Abdel-Ghaffar

Species in the Western Mediterranean Desert
of Northern Fgypt. Ph.D. thesis, Univ. Adex-
andria. pp. 89.

- Auciair, A.N,D. (1679). Factors affecting tissue nutri-
ent concentration in Ascripus equisetbun

watland. Ecology 060: 337-348.

3- Allen, S5.; Grimshay, H.M.; Parkinson, J.A., and Quarmby,
C. (1974). Chemical Analysis of Ecological
Materials. Blackwell Scientific Publications
Osney, Oxford, london, pp. 565.

4- Ayyad, M.A. (1973): Vegetation and environment of the
western Mediterranean coastal land of Egypt.
1. The habitat of sand dunes. J. Ecol. 61:
509-523.

5- Ayyad, M.A., and El-Bayyoumy, M.A. (1980). On the phyto-

L sociology of sand dunes of the western Medi-

terranean desert of Igypt. Singh, J.S.,
Gopal, B.

6- Binet, P. (1981). Short-term dynamics of minerals in
arid ecosystems, In: Arid Land Ecosystems,
{BP, ed. Goodall and Perry, Vol.Z: 325-356.

o Cieason, H.A. {1922): Some application of the quadrat
method. Buil., Torrey Bou. Club 47:12-373.

Yootwvy, ALdL ond Taylor, Ko (1975): Seasonal changes in
the inorpanic nurrient concealrations in

Veschampeia cavspitosa in cefation Lo LS



701

Delta J.Sci. 12 (2)1988

Seasonl Changes in the Nutrient Element Concentration

tolerance of contrasting soils in the Chil-
tern Hillss J. Ecol. 63: 27-39,
9- El-Darier, S.M.0. (1984). Nutrient Cycling in Olive
- Trees. M. Sc. thesis, Univ. Alexand.pp.93.
10- El-Gabaly, M.M.; Gewaifel, I.M. Hassan, M.M. and
Rozanov, B.G. (1969): Soils and soil regions
of U.A.R. Institute of Land Reclamation Rese-
arch Bulletin. 21.
El-Ghonemy, A.A; El~Gazzar, A.M.; Wallace, A.; Kishk, F.
and Romney, E.A. (1977): Mineral element

11

composition of peremnial vegetation in rela-
tion to so0il types in the northeastern corner
of the western desert of Egypt. Bot. Gaz.
138: 192-205. i

12— El-Ghonemy, A.A.; Walace, A. and Romeny, E.M. (1978).
Mineral element composition of the natural
vegetation along a transect at Mareotis,
Egypt. Soil Sc. 124(1).

13- El-Chonemy, A.A.; Wallace, A.; Romeny, E.M.; Dowaidar, -
S. and El-Gazzar,A. (1978) : Potentialities
of plants with underground organs in the
Egyptian desert flora. I. The inorganic com-—
position of the plant tissues. Econ. Bot.

32 : 75-86.
14— Emberger, L. (1951): Rapport sur les regions arides et

semiarides de 1'Afrique du Nord. Les bases



702

Delta J.Sci. 12 (2)1988
A. Sharaf E1-Din and B.A. Abdel-Ghaffar

ecologiques de la regeneration de la vegeta-
tion de zones arides. Un. Int. Sci. Biol.
Serie B (Colloques) 9 : 5-61,

15- Garten, C.T.; Jr. (1976) : Correlations between concen-
tration of elements in plauts. Mature 261:
636-688.

10— Harpa, A.A. (1967): Morphology and Thysiochemical Stud-
jes of Burg Arab-El-Jlomman Arca. M.Sc.thesis,
Fac. Agric., Ain Shams Univ., Cairo.

17~ Joha, M.X. (1972) : Codmium adsorption maxima of solls
measured by the Langmiur isotherm. Can.J.
Soil. Sei. 52 @ 343-350.

18- Said, R. {1962) : The Groleogy of Egypt. Llsevier.
Amsterdam,

1ue Salem, BUBUML (1989). Primary Productivity and Nutri-
ent Cycling in Rainfed and Irrigoeted Ecosys-
rems of Bavley in the North Western Coastal
Desert of Fgyot. M. Se. thosis, Univ,
Alexondria. pp. 116,

D warof, Bldin, AL £31983). A Studv oou Nutrient Cycling
of Seme Comumon Species of the Calearcous
Sand=-Dune Dabitat in the Mediterranean
Coastal Desert of Teypt, MUDL thesis, Univ.
Toanta. pp. 111,

TrooMORNT (16775, Systems Analysis of Medilerranean

Nesert Leosystem of Northern Kgypt. Trogress



703

Delta J.Sci. 12 (2)1988

Seasonl Changes in the jJutrient Flement Concentration

Report No.3.

22~ Shata, A.A. (1957). Remarks on the physiography of
El-Amiria-Maryut area. Bull. Soc. Geogr.

s Egypt : 30 .

23— Shukry, N.M., Philip, G. and Said, R. (i956): The geo-
logy of the Mediterranean coast between
Rosetta and Bardia. II. Pleistocene sedi-
ments, geomorphology and microfacies, Bull,
Inst. Egypte 37 : 395-433.

24- Tackholm, V. (1974) : Student's Flora of Fgypt. Univ.
Cairo Press. pp. 883,

25- Thornthwaite, C.W. (1948) : An approach towards a
rational classification of climate. Geogr.
Rev. 38 : 535 - 94, )

26— Thornthwaite, C.W, and Mather, J.R. (19535): The water
balance. Publ. Clim., Drexel Inst. Technol.B.

27- Thornthwéite, C.W. and Mather, J.R. (1957) : Instruc-—
tions and tables for computing potential
evaportranspiration and water balacne. Publs.
Clim, Drexel Inst. Technol. 10,

28— Trewartha, G.T. (1954): An introduction to climate.
Fubl. Clim. Drexel Inst. Technol 7.

29- Tyler, G. (1971). Hydrology and salinity of Baltic
sea-shoremedows. Studies in the ecology of
Baltic sea-shoremeadows. I11. Oikos 22:1-20.

30- Klemmedson, J.0, and Smith, E.L. (1973): Biomass and



704

Delta J.Sei. 12 (2)1988
A. Sharaf E1-Din and B.A. Abdel-Ghaffar

nutrients in desert shrubs ecosystem,Desert
Biome, U.S. IBP Report of 1972. Progress,
Vol. 3.

31- Larcher, W. {1975). Physiological Plant Ecology.
Springer Verlag. Berlin, Heidelberg, New
York. pp. 252.

32- Mengel, X. and Kirby, E.A. (1979). Principles of Plant
Nutrition. Internat. Potash Inst. Worblaufen-
-Bern/Switzerland.

33- Muller, D.D. and Elenberg (1974). Aims and Methods of

a Vegetation Ecology. Wiley. New York. pp.547.

34— Philip, F.W. (1945) : The flowers of Mareotis : an
impression, Part II. Trans. of the Norfollc
and Norwich Naturalists Soc. 16 : 130 - 164.

35- UNESCO/FAO (1963). Bioclimatic map of the Mediterranean
zone : explanatory ntoe. Arid Zone Res. 21.

36— Viets, F.G. (1944), Calcium and other polyvalent cati-
ons as accelerators of ion accumulation by
excised barley roots. Plant Physiol. 19 :
4b6h ~ 480.

37- Waldern, R.P. and Flowerday, A.D. (1979). Growth stages
and distribution of dry matter, N.P. and KX
in winter wheat. Agron.J. 71 : 391-397.

38- West, N.E. (1981) : Nutrient cycling in desert eco-
systems. In : Arid land ecosystem structure,

functioning and management. Cambridge Univ.



705

Delta J.Sci. 12 (2)1988

Seasonl Changes in the Nutrient Flement Concentration

Press, Ecol. Series 2:301 - 324,

39- Willis, A.J. and Yemm, E.W. (1961). Braunton Burrows :
mineral nutrient status of the dune soils.
J. Ecol. 49 : 377 - 390.

40- Woodwell, G.M.; Whittaker, R.H. and Houghton, R.A.
(1975) : Nutrient concentration in plants in
the brookhaven Oak-pine forest. Ecol. 56 :
318 - 332.



706

12 (2)1988

Sci.

Delta J.

tog 024 =... 10°0>us.. 0 02d »

L 12870- 6970  ZpST0  IB9°0- §L970- {9570  SEZ'0 0§70 ny
i IrgT0 69170 96:70- 008°0- BL¥T0-  8¥LO  0GZ:0- ul
\ o BORTO 08570- 6170 §9§°0  0GTTO  ief0 24
1 SEETO ¥2L70 0 12570 \z870 58870 Tis
tvLET0 vE9T0 7SO £9070 ¥)
L f0970  0E2°0 5970 b
boo0z8°0 15I¢ EN
L 95L70 d
I X
ny uz 2 I L] b eN 4 X

*SNWISTSOUTAS *T UT SIUIUS[P AUFLIFFIP

jJo ayeidn poIIpPICpuUcIs DYl UIIM1IDG SIUDTILFFIOO UOTICLIAI6) Jfduts : Jotqul



707
sl poliadt 585 5 amagadl e lpidl
G1aS) aagpgwgrn b s 18T e L)

Ul we OLdl e s o el Gyt aes
Wb Gaals — ppladt 2dS _ L) 0

Ef;.LaJ'-J.\ab_ng ):SJ',‘;L}J mwﬂ[gij:,y_._“ EL..«‘.JJ &_LJ.,.J[M
st lop elS B, u%:*w:—*:*—wt wn ! wle S L1--~¢‘L»‘=1"°1 Jetseg

o ladl ain e sl

L;j 'I):‘Sj" )nﬂld-ﬂ)‘h‘—l&fuks wj)u_”)_,o..._; QE 3_....|JJ_HL:.\.;-.:‘»}i
GUs M 5 g | i ay (Lol L Gladl 5,01 ) e Ll sLae!
OBl 5 L o It LK popadl ¢ i) ¢ st W ol
ol gibalb e bl v b Iy oy all ol Gyl b pad
Coolndl Dl i ae el ey BLY G el LYYkl S
reball w) Bl Laisa 58 obadl sde 5255 3 il Jelae des o
IO I L |

aptesilly onegpdl polis e bt Jume AT O okl o L
SV e ey Wl izl g e ele e Bl M oS bty
Orrgp il ol bl G agtan adsle, f B0 oy 0w lall LY
e ¢ e tyd) bl i Wy WY Ll o 1Sy i L,
rapdl S 0Spy el e Leme WY Jutse o dgpona arblo)l UM ko




